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(57)

B HEKOTOPBIX CBOMX AacCHEKTax HACTOAIICEe M300pPETEHUE OTHOCUTCS K KOMIIO3UIUSM M K croco0am,
MPUMEHSIEMBIM JJIS1 MOIYISAINH (CTUMYIISAINY WM WHTHOMPOBAaHUS) POCTa TKAHU, TaKOH Kak KOCTHAs
TKaHb, XpsIIeBas TKaHb, MBINICYHAS TKaHb, >KAPOBas TKAaHb W/WIM HEpPBHas TKaHb. Hacrosiee
U300peTEHHE TAKKE OTHOCHUTCS K CII0CO0aM CKPHHUHTA COCTUHCHUIN, MOYTUPYIOIIUX aKTUBHOCTD OeJiKa
ActRIIB w/mnu murasna ActRIIB. Omucannbie 31ech KOMITO3UIMN U CITOCOOBI MOTYT OBITH IPUMEHEHBI
JUIA JICYCHUs 3a00JIeBaHMIA, acCOIMHUPOBAHHBIX C aHOMAaJbHON aKTUBHOCTHIO Oenka ActRIIB w/mmm
nuranga ActRIIB.
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IepexpecTHasi cCHLIIKA HA POJACTBEHHBIE 3asIBKH

B Hacrosmieli 3asBKe HCIIpaIIMBacTCs MPEUMYIIECTBO NpeaABapUTeIbHON 3asBku per. Ne 60/899304, no-
nauHoM 2 ¢espayst 2007 r.; mpenBapuTeNbHO# 3asBKH per. Ne 60/927088, mogannoit 1 mas 2007 r.; 1 ipeaBapu-
TeapHOU 3asBKU per. Ne 60/931880, momannoit 25 mas 2007 r. Bee onvicanus BhITIeyKa3aHHBIX 3aSBOK BBOJSATCS
B HACTOSIIEE OMMMCAHHIE MTOCPEICTBOM CCBUIKH.

IpenmecTBYOLIHI YPOBEHb TEXHUKH

CyniepcemeiictBo Tpanchopmupyrorero dpakropa pocra-oera (TGF-6eta) comepxut psia GpakTopoB pocTa,
KOTOpPBIE MMEIOT OOIIKe AJIEMEHTHl M CTPYKTYPHBIE MOTHBHI MOCIEI0BaTENbHOCTEH. M3BeCTHO, UTO 3TH OenKu
OKa3bIBAIOT OMOJIOTUYECKOE JICHCTBHIE HA KICTKH IIUPOKOTO Psiia MO3BOHOYHBIX M OCCIO3BOHOYHBIX PA3IMIHBIX
TUNOB. YJICHBI 3TOTO CyrnepceMeiicTBa OCITKOB UTPAIOT BAXKHYIO POJIb B 00pa30BaHUU CTPYKTYPHI U (HOpMUpPOBa-
HUM TKaHU B MPOIECCE IMOPUOHATBHOTO PAa3BUTHUS U MOTYT OKa3bIBATh BIUSHHUE HA PA3JIMYHBIC POLIECCHI IH -
(hepeHIPOBKY, BKJIFOUAs aIUIIOTCHE3, MUOTCHE3, XOHAPOTCHE3, KapJUOTeHEe3, FeMOI033, Helporenes u audde-
PCSHIIMPOBKY AIHUTEIHANBHBIX KICTOK. DTO CEMEHCTBO MOJpa3/eiseTcss Ha JBe OCHOBHBIX BeTBU: BMP/GDF u
TGF-6era/aktBna/BMP10, wieHs! KOTOPBIX 001a1al0T Pa3IMYHbIMU, @ YaCTO JOTOJHUTEIBHBIMU (DyHKIMSIMU.
IIpn m3mMeHeHN akTHBHOCTH WieHa cemelicTBa TGF-0eta B opraHn3Me 9acTo MOTYT MPOUCXOIUTh 3HAUUTEIb-
HBIE (PM3UOJIOTHYECKUE H3MEHEHHs. Tak, HalmpuMep, y KPYITHOTO pOoraToro CKOTa MHeMOHTCKOM ITOPOIBI U TOPO-
Iiel "Oenbruiickas romyoas” nmeercs mytanus B reHe GDF8 (Takke Ha3bIBAEMOM MHOCTATHHOM ), IPUBOIAIIAS K
motrepe ero (QyHKINH, YTO BHI3BIBACT 3HAUMTENBHOE yBEIIMUEHUE MbIeuHO Macchl. Grobet et al., Nat Genet.
1997, 17(1):71-4. Kpome Toro0, y yenoBeka HeakTuBHbIe aymienmn GDF8 accomumpyroTcs ¢ yBeTMdeHHEM MBIIIed-
HOW Macchl, M, KaK COOOIIAIOCh, ¢ UCKIIOUYUTEIHHO BBICOKON MbImedHon cuimoit. Schuelke et al., N. Engl. J.
Med. 2004, 350:2682-8.

V3MeHeHHs B MBINIIAX, KOCTSX, XPAIIAX W B JPYTUX TKAHSIX MOTYT OBITH JOCTHTHYTHI IIYTEM aKTHBAIMH
WIN TIOAABIICHUS TIEPEAayll CUTHANA, OMOCPEIyEeMOro COOTBETCTBYONMM WicHOM ceMelictBa TGF-0era. A mo-
9TOMY B HACTOSIEE BPEMs HEOOXOAMMO pa3paboTaTh CPEICTBa, KOTOPBIC OYAYT CIYKUTh CHIIBHBIMHU PETYJIISITO-
pamu nepenaun curnaita TGF-6era.

Onucanne CyuiHoCTH H300peTeHHA

B HEKOTOpBIX CBOMX acleKTaxX HacTosIee n300peTeHrne oTHocuTes kK momunentuaaM ActRIIB, B wacTHO-
ctu k Bapuantam ActRIIB, Bkirouass aMuHO- ¥ KapOOKCHKOHIIEBBIE YCEUEHHUS W aIbTePaIy MOCIeA0BaTEIbHO-
creit. Takue momumnenTuabl ActRIIB MoryT ObITh MCTIONB30BAHBI IS JICUCHUST PA3TUIHBIX PACCTPONCTB HIIH CO-
CTOSIHWIA, B YAaCTHOCTH MBIIIICUHBIX W HEHPOMBIIIEYHBIX PACCTPOMCTB (HANPUMEP, MBIINIEYHOW IUCTPpOdUH,
amuoTpoduaeckoro 6okoBoro ckiepos3a (ABC) u aTpoduu MBIIIIT); PACCTPOUCTB, aCCOIMUPOBAHHBIX C OTIIOXKE-
HHUEM JKUpPA B TKaHH (HAIIPUMEDP, OKUPEHUS); META0OIMICCKUX PACCTPOMCTB (Hampumep, Auadera TUma 2); He-
POJlETeHEPATHBHBIX PACCTPOMCTB U TUHOTPO(PHH MBIIII, ACCOMUMPOBAHHOW CO CTapeHHEM (CapKOIICHUH); paKa
IPE/ICTATEeNILHOM KeJle3bl M KaXEKCHH IIPH pake. B KOHKpeTHBIX BapraHTax nzobpereHus noaumnentuasl ActRIIB
(mampumep, pactBopuMble nomunentuasl ActRIIB) moryT cioyxuts antaronucramu peuentopa ActRIIB B mro-
6oM mporecce, acCOIMUPOBAHHOM ¢ aKTUBHOCTHIO ACtRIIB. MoryT ObITE CKOHCTPYHPOBAHbI, HO HEOOs3aTeIb-
Ho, oymnentuasl ActRIIB cornacHo u300peTeHmI0, KOTOphIe OYAYT MPEHUMYIIECTBEHHO aHTATOHUCTAMHU OJTHOTO
WM HECKOJIbKUX JMraHmoB perentopoB ActRIIB, takux kak GDF8 (Takxke Ha3pIBaeMbIi MHOCTATHHOM),
GDF11, aktuBun A, aktuBuH B, aktuBun AB, Nodal  BMP7 (taxxke HaswiBaembili OP-1), a moaTtomy MoryT
OBITH HCITOJIL30BAHBI IS JICUCHUS IPYTUX paccTpoicTB. [Ipumepamu nomunentunoB ActRIIB sBisroTcst npu-
ponubie omunenTuabl ActRIIB, a Taxke nx QyHkImHoHaNIBbHBIE BapuaHThl. HacTosimee n300peTeHne Takxke OT-
HOCHTCS K PSIy BapHaHTOB, poucxomsaniux oT ActRIIB, KoTopbie BBI3BIBAIOT 3HAUUTENIHLHOE CHIDKEHUE ad(HHH-
HOCTH K aKTUBUHY, HO IIPH 3TOM COXPAHSIOT CIOCOOHOCTH CBsi3biBaThCs ¢ GDF11. Takue BapuaHTHI OKa3bIBAIOT
JKellaeMoe BO3JICHCTBHE Ha MBIIIIIEI, HO OKa3bIBAOT OoJiece criaboe BO3ACUCTBUC HA IPYTHE TKAHH.

B HEKOTOpBIX CBOMX acleKTaX HACTOsIIee W300pPETEHUE OTHOCHUTCS K (DapMaleBTUUCCKUM Iperaparam,
BKJIIOUAIOIUM pacTBOpuMbIi nmonumnentua ActRIIB, xoTopsiii cBsizbiBaeTcst ¢ aurangom ActRIIB, Takum kak
GDFS8, GDF11, aktuur, BMP7 unu Nodal, n ¢papmanieBTraecks npueMieMslii Hocuteb. PacTBopuMeIi onu-
nentua ActRIIB cBs3biBaeTcs, HO Heobs3aTeabHO, ¢ guranaoMm ActRIIB ¢ K, cocraBmstonum Menee yem 10
MKMOJIb Wi MeHee ueM | Mkmodb, 100, 10 nim 1 amons. PactBopumsrii monmmentun ActRIIB uarudupyer, Ho
HeoOs3arensHO, Tepenady curHana ActRIIB, Takyio kak mepemada BHYTPUKIETOYHOI'O CUTHAJA, 3alycKaeMas
muraagoM ActRIIB. PactBopumsrit monumenTtua ActRIIB, koToOpsIii MOXKET OBITh MCIIOJIE30BaH B TAKOM ITpeTia-
paTe, MOXET MPEACTABIIATL COOO0H JIFOO0H U3 MOJUIIENITHAOB, ONTMCAHHBIX B HACTOSIIIECH 3asBKe, TAKOH KaK TOJIH-
TIENITH/I, UMEIOIINH aMUHOKHUCIIOTHYIO TIOCJIeI0BaTEIbHOCTE, BhiOpanHyto u3 SEQ ID Ne: 1, 2, 5, 6 u 12, win
aMUHOKHUCIIOTHYIO TIOCTIEIOBATEIbHOCTh, KOTOpas 1Mo MeHbIei mepe Ha 80, 85, 90, 95, 97 nnm 99% uneHTHdHA
AMUHOKHUCIIOTHOW TIOCIIE0BATEIFHOCTH, BeIOpaHHOit n3 SEQ ID Ne: 1,2, 5, 6 u 12. PacTBOpUMBIi NOJTHUITETITHT
ActRIIB MoeT BkiIrouath (pyHKIMOHAIBHBIA GparMeHT npupoaHoro nonunentuaa ActRIIB, nampumep, par-
MEHT, cojepkamuil mo Menpmiei mepe 10, 20 win 30 aMHHOKHCIIOT MOCIIEI0BATEIBHOCTH, BEIOpanHO# 13 SEQ
ID Ne: 1, 2, 5, 6 u 12 umn nocnenoBatenbHoctd SEQ ID NO:1, B kotopo#t oTcyTcTByI0T 1, 2, 3, 4, 5 unu 10-15
C-KOHLEBBIX aMUHOKHUCIOT U 1, 2, 3, 4 unu 5 N-KOHIEBBIX aMUHOKHUCIOT. [IpenouTUTeNbHbIN MONUIeNnTHA, B
ommune 3 SEQ ID NO:1, MokeT uMeTh yceueHue B 2-5 aMMHOKHCIIOT y N-KOHIIa U He OoJee, 4eM B 3 aMHHO-
KAcHoThl y C-KkoHMa. JpyruM mpeamodTUTeNsHBIM MOJHUIIETITHIOM SIBIISICTCS TIONHIICITH, TIPEICTABICHHBIN B
SEQ ID NO:12. PactBopumsiii nonunenTtun ActRIIB, B otimame ot npupoauoro nonunentuaa ActRIIB, moxer
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BKITIOYATh OJHY WM HECKOJIBKO MOIU(UKAINN B aMUHOKHUCIOTHOHN MOCICIOBATEIBHOCTH (HAIIPUMED, B JIMTaH-
JICBSI3BIBAIOIIEM JOMeHe). Moaudukanus B aMHHOKUCIOTHOW MOCIICAOBATEIFHOCTH, B OTIMYUE OT MPUPOTHOTO
nonunenTtuaa ActRIIB, MoxeT BbI3bIBaTH, HAlpUMEpP, U3MEHEHHE XapaKTepa IIIMKO3WINPOBAaHUS MOJUIENTHIA,
MPOAYIIMPYEMOTO Y MIIEKOIHUTAIONINX, HACEKOMBIX UM B JIPYTHUX 3YKAPHOTHYECKUX KIIETKaX, M W3MEHEHHE
YPOBHS TIPOTEOTUTHUECKOTO paclieTuieHus noiumnentuaa. PactBopumeiM nosmmentuaoM ActRIIB moxeT ObITh
CIIMTHIN OEJIOK, KOTOPBIM B KadecTBe OMHOTO JoMeHa mMeeT monunentun ActRIIB (Hampumep, TuraHmcBs3bI-
Baromuii momeH ActRIIB mim ero BapuaHT) U OJMH WIH HECKOJBKO JOTIOTHUTEIHHBIX JOMEHOB, KOTOPBIE CO00-
IAI0T HY)KHBIE CBOWCTBA, TaKKe KaK yIIydIIeHHBIE (hapMaKOKHHETHIECKHAE CBOMCTBA, CIIOCOOHOCTH K Ooee Jrer-
KO# OYHCTKE, CIIOCOOHOCTh K HAICIIMBAHUIO Ha KOHKPETHBIC TKaHU U T.11. Tak, HanmpuMmep, JOMCH CIIMUTOTO Oenka
MOJKET YCHJIMBATh OJHO WM HECKOJILKO CBOMCTB, TAKMX KakK in Vivo CTaOMIBHOCTB, BpEeMs MOMYKHU3HH in Vivo,
CHOCOOHOCTH K MOTJIONICHUIO/BHEAPCHHUIO, JIOKAIU3ALUS WU PACcIpe/IcICHUE B TKaHH, 00pa30BaHUC OCIKOBBIX
KOMIUIEKCOB, MYJIbTUMEPH3ALUS CITUTOro Oelika, W/uin o4ucTKa. PacTBopumblid ciuteiii 6enok ActRIIB moxer
BKITI0YaTh Fc-T0MeH MMMYHOTIIOOYTHHA (TUKOTO THIIA WITM MYTaHTHEIN) WU CBIBOPOTOYHEIA anb0ymuH. B He-
KOTOpBIX BapHaHTax nzoOpereHus: rudpun ActRIIB-Fc BkimogaeT OTHOCHTENBHO HECTPYKTYPHUPOBAHHBIA JIMH-
Kep, PacIioJIOKeHHBIH MexIy Fc-moMeHOM M BHEKJIETOYHBIM jJoMeHoM ActRIIB. DToT HecTpyKTypHpOBaHHBIH
JIMHKEP MOXET COOTBETCTBOBATh HECTPYKTYPHPOBAHHOW 00JACTH, COCTOSIIEH MpHONM3UTENbHO U3 15 amuHO-
KHCIOT 1 Haxopsmelcs y C-konna BHekneTouHoro momena ActRIIB ("xBocta'"), 1160 OH MOXKET MPEACTaBIATh
c000¥1 UCKYCCTBEHHYIO TIOCIIEIOBATENBHOCTD, COCTOSIIYIO u3 5-15, 20, 30, 50 wiu Gojiee aMUHOKHUCIIOT U, B OC-
HOBHOM, HE COJIEPIKAIlyI0 BTOPUYHON CTPYKTYpHI. JIMHKEp MOXKeT OBITH 00OTAIeH TIUITHOBEIMU H MIPOJIMHO-
BBIMH OCTAaTKaMH M MOJXXET, HaIPUMeEp, COJEPKATh MOBTOPSIONINECS MOCIEI0BATEIEHOCTH TPEOHWHA/CepHHA 1
MIMIKHOB (Harpumep, NoBTOpel TGy min SGy4). CnuThlii 6€I0K MOXKET BKIIIOYATH MOJIIOCIIEI0BATEIBHOCTD IS
OYHUCTKH, TAKYIO KaK JMHUTOIHAs MeTKa, MeTka FLAG, noiuructuanHOBast mociieioBaTeIbHOCTh 1 GST-rudpu.
Pacteopumerit nonumenTin ActRIIB Briroyaer, HO HEOOsI3aTEIBHO, OJIUH WIIM HECKOJIBKO MOIUGMHUIIMPOBAHHBIX
AMUHOKHUCIIOTHBIX OCTAaTKOB, BHIOPAHHBIX U3 TIMKO3WIUPOBAHHOW aMHHOKHUCIOTHI, [ID minpoBaHHON aMUHO-
KHCJIOTHI, (DapHE3MIMPOBAHHOW aMHHOKHUCIIOTHI, alleTHIINPOBAHHON aMUHOKUCIIOTHI, OMOTHHIJIMPOBAHHOW aMH-
HOKHCJIOTHI, aMIHOKHCIIOTH!, KOHBIOTHPOBAaHHON C TUMMMIHON MOJIEKYIOH, 1 aMHUHOKHCIIOTHI, KOHBIOTHPOBAHHON
C OpPraHMYECKUM ICPUBATH3UPYIOMIMM areHToM. DapMalleBTHUECKUH MpemapaT MOXKET TakKe BKII0YaTh OIHO
WIIM HECKOJIBKO IOIMOJHHUTEIBHBIX COCTUHEHHH, TAKMX KaK COCIMHEHHE, KOTOPOE MOXET OBITh HCIIOIB30BAHO
st nedenns ActRIIB-acconnupoBanHoro pacctpoiicTa. [IpeanodrurensHo (apMarieBTHUESCKHA TIpermapaT sB-
JISIETCS, TIO CYIIECTBY, alTUPOTCHHBIM. B0oOIIIe TOBOPS, MPEeAIOUTUTENBHO, 9TO0BI Oemok ActRIIB skcmpeccupo-
BaJICSA B KJICTOYHOM JIMHWH MJIEKOIHTAIOIINX, KOTOpasi OMOCPEIyeT COOTBETCTBYIOIIEE MPUPOIHOE TITHKO3WIH-
poBanue 6enka ActRIIB, 4To m03BONMIIO OBl CHU3UTH BEPOSTHOCTh BOSHHUKHOBEHHS HEXKEIATSIHHOTO HUMMYHHO-
ro OTBETa y MaIMieHTa. B HacTosIIee BpeMsl C yCIIEXOM HCIONB3YIOTCS YeJI0BEYCCKHUE KIICTOYHEIC JIMHUHU U KJIC-
tounble tuHUH CHO, HO mpu 3TOM MpeanoiaraeTcs, 4YTO MOTYT OBITh HCIIONB30BaHBI U APYTHE CTaHAAPTHEIC
IKCIPECCHOHHBIC BEKTOPHI MIICKOMUTAIOIIUX.

B HEKOTOpBIX CBOMX aCHEKTaX HACTOAIICC M300pETCHHE OTHOCUTCS K (hapMaIleBTHYCCKHM CPEACTBAM B
YIaKOBKAaX, COACPIKAIINX OIMUCAHHBIN 3/IeCh (hapMaIlCBTHICCKUIA MPENapar U dTHKETKY, B KOTOPOH yKa3bIBacTCs
Ha BO3MOXXHOCTH IIPUMEHEHHS STOTO MpernapaTa Uil CTUMYJISIANA POCTa TKaHHU, TNOO CHIDKCHHS WM TPEeNoT-
BpAIICHAS MOTEPH TKAaHHU y YelOoBeKa. Perpe3eHTaTHBHBIMY TKAHSAMH SBISIOTCS TKAaHU KOCTEH, XpsIa, MBIIIII,
JKUPOBBIC TKAHU M HEPBHBIC TKaHU.

B HEKOTOpPHIX CBOMX acleKTax HACTOAIIee M300peTeHHEe OTHOCUTCA K PAaCTBOPHMBIM IOJUIENTHAAM Ac-
tRIIB, coxepxamuM MoIu(UIMPOBAHHBIN JMTaHACBs3bIBatomui (Hanmpumep, GDF8-cBsa3pIBaronuii) 1oMeH.
Takue MOTUQPHUIMPOBAHHEBIC JTHTAHCBI3BIBAIONINE AOMEHBI perentopa ActRIIB mMerorT ofgHy MM HECKOJIBKO
MyTaluii B aMUHOKHUCJIOTHBIX OcTaTkax, Takux kak E37, E39, R40, K55, R56, Y60, A64, K74, W78, L79, D8O,
F82 u F101 gemoseueckoro ActRIIB. (Hymepanus cnenana mo otaomenuro k SEQ ED NO:2). Moaudumupo-
BaHHBIH JTIUTaHACBS3BIBAIONINY JOMCH, B OTIIMYHE OT JIMTaHJICBA3BIBAIOIIETO ToMeHa perentopa ActRIIB qukoro
TUTIA, MOXKET UMETh, HO HE00s3aTeNILHO, MOBBIIICHHYIO CEIICKTUBHOCTh MO OTHOIICHHUIO K JIUTAaHIY, TAKOMY Kak
GDF8/GDF11. Ins mrocTpayy, MyTalisIMH, PEACTaBICHHBIME B HACTOSIIEH 3asBKe, SBISIOTCS MYTallUH:
K74Y, K74F, K741 u D801, moBsImaromniye ceIeKTUBHOCT, MOTUMHUITUPOBAHHOTO JTUTAHCBA3BIBAIONIETO TIOME-
Ha kK GDF11 (a cimenoBarensHo, mpenanonoxutenbio, k GDFS), HO He K akTHBUHY (JaHHBIE TIPUBOMSTCS IS
ActRIIB). Hwxkecnenyromue mytanuu, a umMmeHHo D54A, KS55A, L79A u F82A, naror obOpartsblii a¢dekr, To
€CTh IIPUBOJAT K YBEIMUYCHHUIO OTHOIICHIS CBA3BIBAHMS aKTUBHHA 10 oTHomeHHo K GDF11. O6mas akTuBHOCTH
cBs3piBaHus (¢ GDF11 u akTHBHHOM) MOKET OBIThH MOBBINIEHA MTyTeM BKIIOYCHHS 00acTh "XBocTa", WK Mpe/i-
TIOJIOKUTEIHHO HECTPYKTYPUPOBAHHON JIMHKEPHOU 00acTH, a TaKke myTeM BBeAeHus myTannn K74A. lpyru-
MU MYTaIMsIMA, KOTOPBIC TMPUBOJAT K OOLIEMY CHIDKCHHIO aQ)(pHHOCTU CBS3BIBAHHS C JIUTAHAOM, SBIISIOTCS:
R40A, E37A, R56A, W78A, DSOK, D80OR, D80A, D80G, D8OF, DSOM u DSON. Myraruu MOTyT OBITH 00BE-
JIMHEHBI JJIS TOCTHKEHUS kenaeMbiX 3¢ dekron. Tak, HampuMep, MHOTHE MYTaIllH, KOTOPBIC BIUSIIOT HA OTHO-
mrenue cBs3biBaHusd GDF11:akTHBHH, B 11€7I0M, OKa3bIBAlOT HETATHBHOC BIIMSHUE HAa CBA3BIBAHUC C JIMTAHIIOM, a
MOSTOMY OHU MOTYT OBITh OOBCITUHECHBI C MYTAIIUSIMHU, KOTOPBIC, B OCHOBHOM, TIOBBIIIAIOT YPOBCHD CBSI3bIBAHUS
C JIUTaH0M, YTO OyJIET MPUBOJNTE K TOBBIIICHHUIO CEJICKTUBHOCTH CBSI3BIBAHUS OCITKA C IUTAH/IOM.

MoanunupoBaHHBIN JTUTAHACBI3BIBAIONINI JOMEH UMEET, HO HE0OsI3aTeIbHO, OTHOIIEHHE Ky IS CBS3BI-
BaHUs ¢ akTUBUHOM K Ky mist csseiBanus ¢ GDF8, xoTopoe mo menbpmeii mepe B 2, 5, 10 wiu maxe B 100 pa3
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MPEBHIMIACT OTHOIICHUE JUTS JIMTAHACBS3BIBAIOIICTO TOMEHA TUKOTO THIA. MOIu(HUINPOBAHHEIH JTUTaH ICBSI3bI-
BaIOMIMU JJOMEH MMEET, HO HeoOs13aTenbHo, oTHOIeHue 1Csq J{nst marnOupoBanus aktuBuHa K 1Cs, A1 HHruOM-
poBanust GDF8/GDF11, koTtopoe mo MeHbIei Mmepe B 2, 5, 10 nim naxe B 100 pa3 npeBbIacT OTHOIIEHUE IS
JITaH/ICBSA3BIBAIOIIETO JIOMEHA AWKOTO THIA. YKa3aHHBIA MOTU(HIMPOBAHHBIN JTUTAHACBI3BIBAIOIINN JOMEH
uHTHONpYeET, HO Heobs3atenbHO, GDF8/GDF11 ¢ ICsy koTopas mo menbieid mepe B 2, 5, 10 nim gaxe B 100 pa3
ke, 9eM [Csy u1st ”HruOMPOBaHUS aKTUBWHA. TakuMu pacTBopuMbiME Tonunentuaamu ActRIIB MoryT ObITh
cnuThe Oenky, BKiIoyaromue Fe-1oMeH nMMyHOTI00yIMHa (IMKOTO THIIA FUTM MYTaHTHBIN). B HEKOTOPHIX CiTy-
gasx paccMaTpuBaeMbIMH PacTBOPUMBIMH TonumienTuaamMu ActRIIB sBIsSiOTCS aHTaroHWCTHl (MHTHOUTOPHI)
GDF8/GDF11.

PaccmarpuBarorcs u npyrue BapuanTsl ActRIIB, Hanpumep BapuaHThl, onucaHHbIe HUXE. BapuaHT ciuto-
ro 6enka ActRIIB conepxut yactb, npoucxosuryto u3 nocienosarensnoctd ActRIIB SEQ ID NO:2, u BTopyro
MOJIMNIENTUAHYIO YacTb, TA€ 4acTh, mpoucxoasmas oT ActRIIB, cooTBeTcTByeT mocieqoBaTelbHOCTH, Hauu-
HAIOIICHCS B MOJIOKEHISIX JIF000H n3 aMmuHOkuCHOT 21-29 nmocnenoBarensHoctd SEQ ID NO:2 (HeoOs3aTenbHO
HaYMHArOIIEHCs B moytoxkeHMsIX 22-25 mocnenoarenpHoctd SEQ ID NO:2) u 3akaHYMBAFOIIECHCS B MTOJIOKEHISIX
mo6oit 3 amuHOKUCIOT 109-134 mocnenoBarenpHocT SEQ ID NO:2, u rioe cnuthiid 6emok ActRIIB uarndupy-
eT Tiepefiady CUrHajia moja JeicTBHeM akTHUBWHA, MuocTatrHa n/nianm GDF11, kak moka3an KJIETOYHBIA aHau3.
OrnucanHbId BhIIE BapuaHT ciauToro oemka ActRIIB umeer gacts, mpoucxomsmryio ot ActRIIB, koTopas coot-
BETCTBYET TOCJIEIOBATEILHOCTH, HAUMHAIOIICHCS B JIFOOOM W3 MOJIOXEeHUH aMHHOKHCTIOT 20-29 mocienoBaTeins-
Hoctr SEQ ID NO:2 (HaunHaromencs, Ho HeoOs3aTeNbHO, B TIOJOXKeHUAX 22-25 mocnenoBatensHoctr SEQ 1D
NO:2) u 3akaHuMBaromelcs B JI0O0M W3 monoxeHu amuHOKHcIoT 109-133 mocnemoBatensHocTH SEQ ID
NO:2. OnucanHbli BbllIe BapuaHT ciutoro oenka ActRIIB umeer wacts, npoucxomsuryto ot ActRIIB, koropas
COOTBETCTBYET MOCIICIOBATCIILHOCTH, HAYMHAIOIICHCS B JTFOOOM M3 MOJIOKEHUH aMuHOKHCIOT 20-24 mocnemoBa-
teapHOCcTH SEQ ID NO:2 (HaunHaroImeincs, Ho HeoOI3aTeIbHO, B TOJOXKEHUAX 22-25 mocneaoartenbHocTH SEQ
ID NO:2) u 3akaHuHBaromicics B J000M u3 monoxenuil amuHokucaoT 109-133 SEQ ID NO:2. Brrmeonucan-
HBI BapuaHT ciuroro Oenka ActRIIB mmeer wactp, npoucxozmsuiyto ot ActRIIB, koTopast cooTBeTcTBYET HO-
CJIeIOBATEILHOCTH, HaUYWHAIOMIEHCS B JIF0OOM M3 mosioskeHnit amuHOKHCHoT 21-24 SEQ ID NO:2 u 3akaHuun-
BaIOIIEHCs B JTI000OM M3 mosiokennid aMmuHokucaoT 109-134 SEQ ID NO:2. BrimeonicaHHbIi BapHaHT CIIUTOTO
6enka ActRIIB nmeet gacth, npoucxoasmniyto ot ActRIIB, koTopast COOTBETCTBYET MOCIEA0BATEILHOCTH, HAUH-
Haromieics B J1r000M u3 monoxeHui aMuHOKUCIOT 20-24 SEQ ID NO:2, u 3akaHunBaromencs B J1000M U3 T0-
noxxenu#t amuHOKHUCIOT 118-133 SEQ ID NO:2. Brimeonucanuslii BapuaHT ciuroro Oenmka ActRIIB mmeer
4acTh, mpoucxoasantyio ot ActRIIB, koTopast COOTBETCTBYET IMOCIIEIOBATEILHOCTH, HAYMHAIOIICHCS B JIFOOOM 13
nonoxeHuit aMuHOKUCIOT 21-24 SEQ ID NO:2 u 3akaHYuBaromeiics B JOO0M U3 MOJIOKCHHIA aMUHOKHCIOT
118-134 SEQ ID NO:2. Beimeonucanssiii Bapuant ciautoro oeinka ActRIIB mMeer wacth, mpoucxoasmas OT
ActRIIB, koTopasi COOTBETCTBYET MOCIIEAOBATCILHOCTH, HAUWHAIOIICHCS B JIFOOOM U3 MOJIOKCHUI aMUHOKUCIIOT
20-24 SEQ ID NO:2 u 3akaHYuBaroIIeics B I000M U3 monoxeHui amuaokucior 128-133 SEQ ID NO:2. Bri-
IICOMTMCaHHbIH BapuaHT ciuroro 6enka ActRIIB mMeer gacTs, nponcxosuryto ot ActRIIB, koropast coorBeTcT-
BYET TOCJICJIOBATEIIFHOCTH, HAYMHAIOIICHCS B JTF000M U3 monoxeHuid amuHokucaoT 20-24 SEQ ID NO:2 u 3a-
KaHYUBAIOMIEHCS B MOOOM M3 ToJjoxeHui aMuHOKUCIOT 128-133 SEQ ID NO:2. BrlmeonucaHHplii BapHaHT
ciuroro Oenka ActRIIB mMeer dacts, mpoucxonsaniyto oT ActRIIB, koTopas cooTBeTCTBYET MOCIEOBATEIHHO-
CTH, HAYMHAIOIIEHCs B T0O0M 3 TonoxkeHuit amuHOkucIoT 21-29 SEQ ID NO:2 n 3akaHunBaromeics B JIroo60mM
13 moyiokeHni aMuHOKUCIIOT 118-134 SEQ ID NO:2. Brimmeonucanpiii BapuaHT ciauroro oenka ActRIIB nmeer
4acTh, Mpoucxoasantyio ot ActRIIB, koTopast COOTBETCTBYET IMOCIIEIOBATEILHOCTH, HAYMHAIOIICHCS B JIIOOOM U3
nonoxennit aMuHOKUCIOT 20-29 SEQ ID NO:2 u 3akaHYMBaromeiics B JOO0OM U3 MOJIOKCHHH aMUHOKHCIOT
118-133 SEQ ID NO:2. Beimeomnucansblii BapuaHT cautoro Oenka ActRIIB mMeer 4acTh, MPOUCXOIAIIYIO OT
ActRIIB, koTopasi COOTBETCTBYET IMOCIIEAOBATCILHOCTH, HAUWHAIOIICHCS B JIFOOOM U3 MOJIOKCHUIA aMUHOKUCIIOT
21-29 SEQ ID NO:2 u 3akaHYuBaroIIeics B I000M U3 monoxeHui amuaokucior 128-134 SEQ ID NO:2. Bri-
IICOMTMCaHHbIA BapuaHT ciuroro 6enka ActRIIB mMeer gacTs, nponcxosuryto ot ActRIIB, kotopast coorBeTct-
BYET MMOCIICAOBATCIFHOCTH, HAYMHAIOIICHCS B JTF0OOM U3 moytokeHui amuHokucioT 20-29 SEQ BD NO:2 u 3a-
KaHYUBAIOMIEHCs B JTIFOOOM U3 mosiokeHnid aMuHOKUCIOT 128-133 SEQ ID NO:2. Heoxunanno O6bpu10 00HApY-
JKE€HO, YTO KOHCTPYKIIMH, HauWHAtomuecs B moyiokenusax 22-25 SEQ ID NO:2, o6ianaroT akTHBHOCTBIO, YpO-
BEHb KOTOPOH TPEBBIMIAET YPOBEHb AKTUBHOCTH OEIKOB, MMEIOIINX IOJTHOPAa3MEPHBIH BHEKIETOYHBINH TOMEH
genoBedeckoro ActRIIB. JIt000it n3 BeIICOTIMCAHHBIX BapHaHTOB ciauToro 6enka ActRIIB mMoxeT ObITh MpoTy-
IIUpOBaH B BUie romomuMmepa. JIro0o#l u3 BhIeyka3aHHBIX CIUTHIX OenxoB ActRIIB moxeT mMmeTh rereposio-
TUYHYIO YaCTh, KOTOpAasi CONEPKUT KOHCTaHTHYIO 00sacTh Tshxemnoi nenu 1gG, takyro kak Fe-momen.

PaccmatpuBatotcs u apyrue BapuaHTthl 0enkoB ActRIIB, HanpuMep, BapuaHThI, ONMCaHHBIE HIDKE. Bapu-
anT Oenka ActRIIB conmepxuT aMHHOKHCIIOTHYIO IOCIIEIOBATENHLHOCTE, KOTOpas 1Mo MeHblield mepe Ha 80%
WJICHTUYHA aMUHOKHCIIOTHOM TIOCIIEIOBATEIBLHOCTH, cocTosmelt u3 amuHokuciot 29-109 SEQ ID NO:2, rae B
TMIOJIO’KEHNH, COOTBeTCTBYIomeM amuHokuciote 64 SEQ ID NO:2, npucyrctyet R wimn K, u rae Bapuanr 6enka
ActRIIB mHrnbupyer nepenady curHajia 1moj JAeWCTBHEM akTHBHHA, MuoctatnHa w/mm GDF11 B xierouHom
aHanuze. OnmcaHHbIi Bhinie BapuaHT Oenka ActRIIB mo ornomenuro k mocienoBarensHoct SEQ ID NO:2
MMeeT 10 MEHBIIEH Mepe OIHYy MOIAM(HUKANNI0, KOTOpas HaXOAUTCS 3a TpeAeTaMH JINTaHICBSI3BIBAIOIIECTO Kap-
MaHa. OncanHbIi BhIIe BapuaHT Oenka ActRIIB mo otHomenuto k mocnienaosarenbHoctd SEQ ID NO:2 nmeer
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MO0 MEHBIICH Mepe OJJHY KOHCEPBATUBHYIO MOTU(PHUKAIIHIO, PACTIOIOKCHHYIO B JINTAHJICBA3BIBAIONICM KapMaHe.
Omnucannblii BbIe BapuaHnT Oenka ActRIIB no otHomenuro k nocnenosatensHoctd SEQ ID NO:2 umeer mo
MEHBIIEH Mepe OAHY MOTU(DHUKAIINIO B OJHOM WM 00Jiee MOJIOKEHHUAX, BEIOPaHHBIX U3 TPYIIBI, COCTOSIICH U3
K74, R40, Q53, K55, F82 u L79. Onucanuslii Beime BapuadT 0enka ActRIIB comepkuT mo MeHbIIeH Mepe oaHy
nocienoBatenbHOCTh N-X-S/T B MOI0KEHIH, OTIMYAIOIIEMCS OT ITOJI0KEHUS SHIOT€HHON MOCIeI0BATENbHOCTH
N-X-S/T ActRIIB, 1 B mo0x)eHNH, HAXOIAMIEMCS 3a TPeAeSiaMH JINTaHICBI3bIBAIOIIETO KapMaHa.

PaccmarpuBaroTcs m npyrue BapuanTel 0enkoB ActRIIB, Hanpumep, BapuaHThl, OMIMCaHHbBIE HIKE. Bapu-
anT Oenmka ActRIIB comepXuT aMHHOKHCIIOTHYIO TOCIIEIOBaTENFHOCTh, KOTOpas 1Mo MeHbInel mepe Ha 80%
HJICHTUYHA aMUHOKHUCIIOTHOM MOCEI0BaTEIBbHOCTH, cocTosel u3 amuaokucior 29-109 SEQ ID NO:2, rue
yKa3aHHBIN OEJIOK COAEPKHT 10 MEHbIIeH Mepe oJHy nocienoBarenbHOCTE N-X-S/T B monokeHnH, OTInYaio-
eMcs OT IOJIOKEHMS DHIOTeHHOM rmocnenoBarensHocT N-X-S/T ActRIIB, u B MOI0KEHHH, HAXOMSIIEMCS 3a
mpeJeNiaMy JIMTaHICBA3bIBAIOIIEro kKapMaHa. OnucanHbIi Beiie BapuaHT O0enka ActRIIB comepxur N B momo-
>KeHuH, cooTBeTcTBYomeM nosoxkeHuto 24 SEQ ID NO:2, u S wnu T B 10J0K€HUH, COOTBETCTBYIOIIEM OJIO-
xenuto 26 SEQ ID NO:2, rae ykazaHHslii BapuaHT Oenka ActRIIB mHrnGupyer nepenady curnana nox jaeicr-
BHEM akTUBWHA, MuoctatnHa w/uiu GDF11 B xnerounom ananmmse. OnricaHHbIH BhIe BapuaHT Oemka ActRIIB
conepxxut R nmm K B monokeHuu, cooTBeTcTByOmeM mnonoxeHnio 64 SEQ ID NO:2. OnucaHHbIi BhIIIEe BapH-
anT Oenka ActRIIB mo otHOmenuio k mocnenoBareabHoctd SEQ ID NO:2 umeeT 1o MeHbIIeH Mepe OJHY KOH-
CEpBAaTHUBHYIO MOIU(HUKAIHNIO, PACTIONOXKECHHYIO B JIMTAHACBA3BIBAIOIEM KapMmaHe. OMHUCAHHBIA BBINIE BAPHAHT
6enka ActRIIB mo otHomenuto k nmocnenoBateabHOCTH SEQ ID NO:2 nmeeT o MeHbIel Mepe o1y Moaudu-
KaIMI0 B OJHOM WJIM OoJiee TIOJOKEHUAX, BEIOpAHHBIX M3 TPYMIILI, cocTosmieit u3 K74, R40, Q53, K55, F82 u
L79. Onncannslii Boime Bapuant 6eika ActRIIB npencrasiser co6oit cuThIil 0€JI0K, KOTOPBIH JIOTIOIHATEIHHO
COJICPXKHUT TETEPOIOTUYHYIO YacTh. J[00OH W3 BHINICOMUCAHHBIX BapUAHTOB ciuToro Ocnka ActRIIB moxer
OBITh MPOAYIIMPOBAH B BHJC roMoauMepa. JIro0oil u3 BeIeyka3aHHBIX CIHUTHIX OenkoB ActRIIB moxer mMeTh
TETEPOJIOTMIHYIO YACTh, KOTOPAsi COJCPKUT KOHCTAHTHYIO 001acTh Tsbkenoi nenu [gG, Takyto kak Fc-momen.

B HEKOTOpBIX CBOMX aCHEKTaX HACTOSAIICEC M300PETEHUEC OTHOCHTCS K HYKJICHHOBBIM KHCJIOTaM, KOTOPHIC
KOIUPYIOT pacTBopuMbIi mosmrientua ActRIIB, Ho He koaupytoT monHOpa3MepHbii nonunenTtun ActRIIB. Boi-
JICTICHHBIN MOJMHYKICOTHT MOXKET COJEPKATh ITOCIEI0BATEIFHOCTD, KOTUPYIOIIYIO PACTBOPUMBIH MOJIUICTITHT
ActRIIB, Tako#i kak MMOJIAIIENITHA, OMMUCAHHBIN BhIme. Tak, HAIPUMEp, BBIJEICHHAS HYKJICHHOBAs KHCIOTa MO-
JKeT BKJIFOYATh IOCIIEIOBATEIHHOCTD, KOIMPYIONIYI0 BHEKIETOYHBIN NOMEH (HampuMep, JIMTaHACBSI3BIBAIOITHNA
nomen) ActRIIB, u mocienoBaTenbHOCTD, KOAUPYIONIYIO TOJHOPa3MepHbBIH TpancMeMOpaHHbIii moMmeH ActRIIB
WIM €T0 YacTh /WM TOJHOPAa3MEPHBIN IUTOIIazmMaTinaeckuii fomeH ActRIIB wimu ero gacTh, a Takxke CTOII-
KOJIOH, PacOJI0XCHHBI B TPAHCMEMOpPaHHOM JTIOMEHE WJIH B IUTOIUIA3MATHYCCKOM JIOMCHE, HITH PACIOIOXKCH-
HBIA MEXJY BHEKJICTOYHBIM JOMCHOM W TPaHCMEMOpPaHHBIM JOMCHOM WU IIMTOILIA3MATHICCKHM JOMCHOM.
Tak, Hanpumep, BBIIEICHHBIN MOJIUHYKICOTU] MOXKET COJEPKaTh MOJTHOPA3MEPHYIO MOJUHYKICOTHIHYIO MO-
caenoBatenbHOCTh ActRIIB, Takyro xak nocnempoBarensHocTs SEQ ID NO:4, v ee 4aCTUUHO YCEUEHHBIH Ba-
PpUaHT, T/Ie yKa3aHHBIM BbIICNECHHBIA MOJUHYKJICOTHI TaKkKe COAEPKUT KOAOHBI TEPMHUHALUW TPAHCKPHUIILIH,
COCTOSIIIHE 10 MeHbIIeH Mepe n3 600 HyKI€OTHIOB, PACIIOJIIOKEHHBIX Nepe 3'-KOHIIOM MM B KAKOM-JIH00 Jpy-
TOM YYacTKe TaKHUM 00pazoM, YTOOBI TPAHCIANNS MOTMHYKICOTHIA TPUBOANIA K 00pa30BaHUIO BHEKIETOUYHOTO
JIOMEHA, TIPUCOCTUHEHHOTO, HO He00s3aTeNIbHO, K YCEUeHHOH YacTu moiHopasmeproro ActRIIB. HykimenHoBsie
KHCJIOTHI, ONFICAHHBIE B HACTOSIICH 3asBKE, MOTYT OBITh (DYHKIIMOHAIBEHO MPHCOEIUHEHBI K IIPOMOTOPY, Pery-
JUPYIOUEMY SKCIPECCHIO, U HACTOAIIee M300peTeHHE TaKKe OTHOCHUTCS K KIETKaM, TPaHC(HOPMHPOBAHHBIM
TaKUMHU PEKOMOMHAHTHBIMH HMOJHHYKICOTHAAMH. [IpenouTHTe N HBIMHA KIETKaMH SIBIISTIOTCS KJICTKH MIICKOITH-
Taromux, Takue kak kiaetku CHO.

B HEKOTOPBIX CBOMX acleKTax HacTosllee H300peTeHne OTHOCHUTCS K crioco0aM MOJTydeHHsT PAaCTBOPUMOTO
nommnentiaa ActRIIB. DToT cmoco® MoXkeT BKIIOYATh HKCIPECCHIO JTI000H M3 HYKJIEHMHOBBIX KHCIOT (Hampu-
Mep, SEQ ID NO:3), onucaHHBIX B HACTOSIIECH 3asBKE, B MOIXOISIICH KICTKE, TAKOM KaK KICTKH SIMYHUKA KH-
taiickoro xomsuka (CHO). YkazaHHBIH crioco® MOKET BKIIOYATh a) KyJITHBHPOBAHUE KIETOK B YCIIOBHSX,
MOJXOIAIINX I SKCIpeccuu pactBopumoro moymnentuga ActRIIB, roe yka3zaHHBIC KIETKH TPaHCHOPMHUPY-
I0TCSI KOHCTPYKIHEH Juts dkcTipeccuu pactBopumoro ActRIIB; u b) Beinenenne skcpeccupyemMoro Takum oopa-
30M pactBopumMoro mosmrnentuaa ActRIIB. PactBopumelie mommmnentuasl ActRIIB MoryT OBITH BBIZICIIEHBI B BH-
JIe HEOUYMIIICHHBIX, YACTHYHO OYHIICHHBIX FJIM B BBICOKOW CTETIEHH OYMIIEHHBIX (DPAKIM C MPIMEHEHHEM XO-
POIIIO U3BECTHBIX METOJIOB MTOJTyYSHHS OelIka M3 KIETOYHBIX KYJIbTYp.

B HEexoTOpHIX acmekTax M300pETeHUs OMMCAaHHBIN 3/1eCh pacTBOpUMBIHA moiumnentun ActRIIB MoxeT ObITh
HCIIONIB30BaH B CII0CO0E JICUSHUSI HMHANBHUIYYMa, CTPAJAIONIETO PACCTPOICTBOM, aCCOIMUPOBAHHBIM C MOTEpei
MBIIIEYHOX MAcCChl WM ¢ HEJOCTATOUYHBIM POCTOM MBILIEYHON Macchl. TakuMH paccTpoicTBaMu SBIISIOTCS atT-
podust MpIn, MbIe4Has aAucTpodus, amuorpodudeckuii 6okoBoit cxirepo3 (ABC) u runotpodus Mei (Ha-
pUMep, KaXeKCusi, aHOPEKCHsl, CHHAPOM MblieuHoi auctpodun Jromenna (M/I/1), CHHAPOM MBIIIEYHON JHC-
tpodun bekkepa, ncromenne npu CIIU/le, Mpimeynas nuctpodusi, HeHpoMBIIIeUHbIe 3a00sieBaHus, 3a00eBa-
HHUC JIBUTATCIbHBIX HEHPOHOB, 3a00JCBAHUS HEPBHO-MBIIICYHBIX COCAMHCHUIN U BOCIAIHTEIEHBIC MUOIIATHH).
Taxkoii crtoco® MOKET BKIIOYATh BBEICHUE HHIUBUIYYMY, HYKIAOMEMYCS B 3TOM, 3(()EKTUBHOTO KOJIMICCTBA
pactBopumoro mosmrentuaa ActRIIB.

B HEKOTOPHIX acmekTax H300pEeTeHUs OMMCAaHHBIN 3/1eCh pacTBOpUMBIA noiumnentun ActRIIB MoxeT ObITh
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HCIIOJIb30BaH B CIIOCO0E CHIDKEHHUS COJIEp)KaHMs JKUPa B OpraHM3ME WM CHIKEHUSI CKOPOCTH YBEIIMUCHHS CO-
JIep)KaHMs KHUPa B OpraHU3Me, a TaK)Ke JUIs JEYCHHUs] pacCTPOMCTBA, aCCOLMUPOBAHHOTO C HEXKEJIATEIbHBIM yBe-
JUYEeHUEM MacChl Tella, TAKOTo KaK OXXHpEHUe, NHCYJIMHHE3aBUCUMBIN caxapHbiii muadet (MH3CI), cepaeuno-
cocyaucToe 3a00I€eBaHue, paK, TUIIEPTEH3Hs, OCTCOAPTPUT, HHCYIBT, 3a00I€BaHHs IbIXaTCIbHBIX ITyTell U 3200-
JIeBaHHUE JKEIYHOTO My3bIpsl. Takue crocoObl MOTYT BKJIIOYATh BBEACHHWE HWHAWBHIAYYMY, HYXIAIOIIEMYCS B
3TOoM, 3(h(PEeKTHBHOTO KOMMUYECTBA pacTBOpuMoOro nonunentuaa ActRIIB.

B HEKOTOPHIX KOHKPETHBIX aCIEKTax W300pETEHUS OTMMCAHHBIN 3/IeCh pacTBOpUMBI monumentua ActRIIB
MOXET OBITh HCIIONB30BaH B CIIOCOOE JICUCHUS PAacCTPOICTBA, aCCOLMUPOBAHHOTO C AHOMAJIbHOM aKTHBHOCTB.
GDFS8. Takumu paccTpoiicTBaMH SBISIFOTCSI METaOOJIMUECKHE PACCTPOICTBA, TAKUE KaK AUadeT Tuma 2, Herepe-
HOCHMOCTbH TJIFOKO3bI, METa0OJIMUECKHH CHHAPOM (Harpumep, CHHAPOM X), ¥ HHCYJINHOPE3UCTEHTHOCTbD, BBI3BI-
BaeMasi TpaBMaMH (HalpuMep, 0’KOTaMH WM HapyIIeHHeM OaaHca a30Ta); pacCTpOMWCTBA, aCCOLMUPOBAHHEIC C
OTJIOKCHHEM >KUpa B TKaHU (HapUMep, O>)KUPEHHUE), MBIIIEYHast TUCTpoGHs (BKIIOYas MBIIICYHYIO AUCTPODHIO
HromenHa); amuorpoduueckuit 6oxoBoii ckiepo3 (ABC); atpodust MbImI; aTpodust OpraHoB; oduiee HeJOMO-
raHue; CHHIPOM KaHaja 3aIsICThsl, XpOHMYECKas OOCTPYKTHBHAsI OOJIE3HB JIETKUX, CAPKOIICHUS, KaXEKCHUsI U APY-
THE CHHIPOMBI THIOTPO(HUH MBIIII]; OCTEOOPO3; OCTEOIIOPO3, HHAYINPOBAHHBIN ITTIOKOKOPTHKOUIAMH; OCTEO0-
MICHUs]; OCTEOApTPUT; TEPEIOMBI, ACCOIMUPOBAHHBIE C OCTEOIOPO30M; Pa3peKEHHE KOCTH, BBI3BIBAEMOE UIH-
TENBHOH Tepanuel TITIOKOKOPTUKOUIAMY; MPEXKIEBPEMEHHOE yracaHue MoJoBoH (pyHKIMY; moaaBiIeHUE (ByHK-
IIUM aHAPOTEHOB; Ae(UINT BUTaMHHA D; BTOPUYHBINH THIIEpIAPAaTUPEOUINT; NEPHULUT MUTATEIBHBIX BEIIECTB U
HEpBHasl aHOpeKcHst. Takol crnoco® MOXKeT BKJIIOYATh BBEACHHE WHAMBHIYYMY, HYKAAIOIIEMYCS B 3TOM, 3(¢-
(heKTHBHOTO KOJMYECTBA pacTBopuMoro nojmnentuaa ActRIIB.

B HEKOTOpBIX CBOMX acIeKTax HACTOSIIEe M300peTeHHE OTHOCHUTCS K CIIOCO0Yy MAECHTH(MKAIWU arcHra,
CTHMYJIMPYIOIIETO POCT TKaHM, TAaKOH KaK KOCTHas, XpsIIeBasi, MBIIICYHAs U XUPOBasl TKaHb. YKa3aHHBIN CHO-
€00 BKJIIOYAET a) UACHTU(HUKALIUIO TECTUPYEMOTO areHTa, KOTOPBI KOHKYPUPYET C PACTBOPHMBIM ITOJIMIICTITH-
noM ActRIIB 3a cBs3pIBaHME € JIMTAHICBSI3BIBAIONINM AoMeHOM nonunentuaa ActRIIB; u b) oueHky BausHUS
JTAHHOTO areHTa Ha POCT MACChl TKaHH.

B HEKOTOpBIX CBOMX aCMEKTax HACTOSIIEE H300pETEHHE OTHOCHUTCS K CIIoco0aM MOAABICHUSI aKTHBHOCTH
nonunienTuaa ActRIIB wim nmuranna ActRIIB (mampumep, GDF8, GDF11, aktuBuaa, BMP7 u Nodal) B kieTke.
OTH crOCOOBI BKIIIOYAIOT KOHTAKTHPOBAaHUE KIETOK C pacTBOpHMBIM mosmmnenTtuaoM ActRIIB. MonutopuHr
aKTUBHOCTH Tosmmentuaa win juranaa ActRIIB mpoBoasT, Ho HeoOs3aTeNbHO, IIyTEM OIICHKH Mepeaadd CHr-
Haa, onocpeayemoi komruiekcom ActRIIB/murann ActRIIB, HampumMep, myTeM OmeHKH Mposrdeparui KIeToK.
Knerkamu, HcrIonbp3yeMbIMH B JAaHHBIX CHOCO0aX, SIBIAIOTCSI OCTE00JIACThI, XOHAPOLUTHI, MUOLUTHI, aIUIIOLNTHI
Y MBILIEYHBIE KIICTKH.

B HEKoTOpBIX CBOMX acIieKTax HacTosIiee N300peTeHnEe OTHOCUTCS K IPUMEHEHHIO paCTBOPUMOTO TOJIH-
nentuaa ActRIIB nis npousBoacTBa JiekapCTBEHHOTO IpenapaTa Ui JeUeHHs OMMCAaHHOIO 37IECh PaccTpoiicTBa
WA COCTOSIHUSL.

Kpartkoe onucanne rpadpuieckoro marepuaja

Ha ¢ur. 1 npencrariena mocienoBaTebHOCTh 4YEIOBEYECKOTO pacTBopuMoro monurnentuaa ActRIIB
(Bueknetouroro) (SEQ ID NO:1). C-xoHIieBoii "XBOCT" MOTYEPKHYT.

Ha ¢wur. 2 npencraBiieHa MOCIeI0BaTEILHOCTh YesioBedeckoro Oenka-npeamectBeHHIKa ActRIIB (SEQ
ID NO:2). CurHasbHBIH MeTTH IOJIePKHYT; BHEKICTOUHBINA JOoMeH (Takke Ha3piBaeMblii SEQ ID NO:1), moka-
3aH JKUPHBIM MIPH(TOM, a IIperonaracMpele caiTel N-CBA3aHHOTO TTHKO3MINPOBAHUS TOKAa3aHBI B PAMKE.

Ha ¢wur. 3 npexncTaBieHa Mociea0BaTeIbHOCTh HYKIEHHOBON KHCIIOTHI, KOAUPYIOIIAsl YEIOBEUECKHI pac-
TBOpUMBIH nonunentua ActRIIB (BHekneTouHslit), mpeacrasnennslii kak SEQ ID NO:3.

Ha ¢ur. 4 npencrasiieHa mocieaoBaTeNbHOCTh HYKJIEHMHOBOM KHCIIOTHI, KOTUPYIOIIasl YeIoBedecKuil Oe-
nok-npenmectseHHUK ActRIIB, npeacrasnennstit kak SEQ ID NO:4.

Ha ¢wr. 5 npomyuniocTppoBaHO yBEJIMYEHUE MACCHI Tejla y MbIIel, 00pab0oTaHHBIX HOCUTENEM (pOMOBI),
nomnentuaoM ActRIIB(R64 20-134)-mFc (kBaapaTsl) nimm ero GpopMoi ¢ JUIMTEIbHBIM BPEMEHEM IT0JTyXKH3HHU,
ActRIIB(R64 A24N 20-134) (TpeyronbHUKH).

Ha ¢wur. 6 npencraBieHbl Macchl MBI, HCCEYEHHBIX B KOHIIE nccienoBaHusa. Hocurens: neBblid cTonben
(cmaboe 3atenenne) st kaxaon rpynmsl; ActRIIB(R64 20-134)-mFc: cpemnnuii cronber; (yMepeHHOE 3aTeHe-
Hue) A kaxmoit rpynmsl; ActRIIB(R64 A24N 20-134): mpaBsiii ctonOer; (CHIIBHOE 3aTCHEHUE) IS KaxXIoh
TPYIIIBL.

Ha ¢ur. 7 npownmiocTpupoBaHo U3MepeHUe CHITHI crtazMoB y Mbimeir SOD, o0padoranusix PBS u Mbrmm-
HeIM ActRIIB (R64 K74A 20-134)-mFc (mmm xBocT "K74A+15") (Genbie u 4epHBIE CTOJOIBI, COOTBETCTBEHHO).
Ha »10i1 Qurype npominmiocTpupoBaHO yBEJIMUEHHE MBIIIEYHOH cuibl y Mbimieil ActRIIB (R64 K74A 20-134)-
mFc-rpynme! o cpaBHeHHIO ¢ MbIiiamyu PBS-rpynmsl Ha panseit ctagun (Ha ness 117) u Ha mo3nHed craanu
(1a nenp 149) paseutus 3aboneBanus. *P<0,05, nByxcropoHHU T-kpuTepuii CThIOICHTA.

Ha ¢ur. 8 npommmocTprpoBaHo cpaBHeHHe BbDkHBaeMocTu Mbleit SOD, oopadotanusix PBS n ActRIIB
(R64 K74A 20-134)-mFc (Genble u 4epHBIE JIMHUU, COOTBETCTBEHHO) B COOTBETCTBHH ¢ KpurepueM Kamana-
Meiiepa. VY ActRIIB (R64 K74A 20-134)-mFc-o6paboTanHoii rpynmsl, o cpaBHeHHI0 ¢ PBS-o0paboTanHoit
TpYIIIOH, BBKUBAEMOCTh OBIIa, B CPEIHEM, HA HECKOJIBKO JHEH BBIIIE.

Ha ¢wur. 9 npomnmocTpupoBaHO NPOIEHTHOE N3MEHEHHE COCTaBa BEIECTB B OPTaHU3ME y MBIIICH, KOTO-
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PBIM @B KOPM C BBICOKHM COJIepkKaHueM Jkupa, Bkimtodatomuii PBS n ActRIIB (R64 20-134)-mFc (6enbie n
YepHbIE CTOJIONBI, COOTBETCTBEHHO). OOpaboTka Mbimield MbIIUHEIM OenkoM ActRIIB(R64 20-134)-Fc npuso-
JUT K 3HAUUTEITEHOMY CHI)KCHHIO MACCHI XKHpa U yBEITMUEHUIO O0€3)KUPOBOIl TKaHU.

Ha ¢wur. 10 mokazaHo nomnepednoe cedeHrne MbImI O0enpa (¢ 4-KpaTHBIM YBEIMYECHUEM) Y CTapbIX MBIIIEH
(A) nmm y ctapeix Mbimel, oopadoranubix 6enxkom ActRIIB(R64 20-134)-mFc (B).

Ha ¢wur. 11 npeacraBieHs cpefHNE MAcCHl TEJIa MBIIICH B SKCIIEPUMEHTE Ha MBIIMIAX C PAKOBOW KaXeKCH-
eH, MPOBOJIMMOM C HCITOJIb30BAHHEM KIIETOK paka ToyicTod kumku CT26. PoMmObI: )XKWBOTHBIE, HE MMEIOIINE
omyxoJiell u oOpaboTaHHbIe (QU3HOIOTHIECKUM pacTBopoM; KkBaapaTel: ActRIIB (R64 20-134)-mFc-
00paboTaHHbBIE MBIIIM, HE NMEIOIUE OIYXOJIeH; TPEYroOIbHUKH: MBIIIH C OIMYXOJISIMH, 00paboTaHHbIe (HU3NOIIO-
rudeckuM pactBopoM; "X": ActRIIB(R64 20-134)-mFc-o6paboTannsle Mpimm ¢ omyxoisiMu (10 mr/kr); "*":
ActRIIB(R64 20-134)-mFc-o6paborannsle Mpimm ¢ omyxoisiMu (30 mr/kr); kpyxku: ActRIIB(R64 20-134)-
mFc-o6paboTaHHble MBIITH C OIyX0JsiMu, (10 MI/KT), JUIs TpoBeAeHHUS TPODUIAKTHIECKOTO JIeHeHHsT 00paboTKy
HAYMHAIIM BO BPEMs UMILIAHTAIMH OITyXOJH.

Ha ¢ur. 12 npomnirocTpupoBaHO CONOCTABIICHUE ITyTEM BBHIPAaBHUBAHHS OCTaTKOB uesnoBedecknx ActRITA
u ActRIIB ¢ ocraTkamu, BbIBEIEHHBIMU 3/1€Ch UCXOJS U3 aHAJIN3a COCTaBa MHOXKECTBA KPUCTAJUIMUECKUX CTPYK-
Typ ActRIIB u ActRIIA, 1 HEmoCpeACTBEHHO KOHTAKTUPYIOMINX C JIMTAHJAOM (JIMTAaHACBI3BIBAIONIETO KapMaHa),
MOKAa3aHHBIX B PaMKax.

Ha ¢ur. 13 mpommmiocTpupoBaHO COTOCTABICHHE ITyTeM BBIPAaBHUBAHMS MHOXKECTBA ITOCIIEIOBATEIHHO-
creit pasnuaHbIX 6ekoB ActRIIB mo3BoHOUYHBIX U yenoBeueckoro ActRITA.

IMoapo6Hoe onucanne N300peTeHnst

1. O6mwmii 0630p.

B HEKOTOPBIX CBOMX ACIEKTaxX HACTosIIee M300peTeHHe OTHOCHUTCS K monunentuaaM ActRIIB. Mcmoms-
3yeMblil 31ech TepMuH "ActRIIB" o3nauaer cemeiictBo GenmkoB-perentopoB aktuBuHa THna 1IB (ActRIIB) u
ActRIIB-pocTBeHHBIX OCIKOB, MPOUCXOMAIINX OT JFOOBIX BUAOB. UneHnamu cemetlictBa ActRIIB, B ocHOBHOM,
SBJISIIOTCSL BCE TpaHCMeMOpaHHbIe OEJIKH, COCTOSIIIINE U3 JIMTaHACBS3bIBAIOIIEr0 BHEKJIETOYHOTO JIOMeHa ¢ Oora-
TOW IIMCTEMHOM 00J1acThIO, TPAHCMEMOPAaHHOTO TOMEHA W IIUTOIIa3MAaTHIECKOTO JOMEHa C MpeAcKa3aHHOH ce-
PUH/TPEOHUH-KMHA3HOW CIIeNU()UIHOCTHI0. AMHHOKHCIIOTHBIE ITTOCIIETOBATEIILHOCTH OeKa-TpeIIecTBeHHUKA
genoBedeckoro ActRITA (mokasaHsl 1j1s cpaBHEeHH) U Oenka-nipenmectBeHHrKa ActRIIB mponmmocTpupoBaHbI
Ha ¢ur. 1 (SEQ ID NO:1) u ¢dur. 2 (SEQ ID NO:2), COOTBETCTBEHHO.

Hcnonb3yeMmsrii 31ech TepmuH "mosmrnenTtua ActRIIB" o3HagaeT moaumenTyasl, conepkamniie oo mpu-
POJHBINA TTOJATIENITHL, ABISIONTHICS dwieHoM cemeiicTBa ActRIIB, a Taxke qro0ble MX BapHaHTHI (BKJIIOYAs MY-
TaHTHI, parMeHThl, TUOPUABI U TENTUAOMUMETUKH), KOTOPBIC COXPAHSIIOT HYXXHYIO aKTUBHOCTh. Tak, Hampu-
mep, noyunentuaamu ActRIIB siBisiroTcst mOMUIENTHABI, TPOUCXOISIINE OT HOCHIEI0BATEIFHOCTH JIIOO0TO U3-
BecTHOro ActRIIB 1 umeromue nocienoBareabHOCTh, KOTOpast, IO MeHbILEH Mepe, mpuMmepHo Ha 80%, a mpen-
MOYTHTEEHO IO MeHbIIeH Mepe Ha 85, 90, 95, 97, 99% wmu Ooyiee UACHTUYHA MOCICIOBATEIIEHOCTH MOJUIICTI-
tuga ActRIIB.

B cBoeM KOHKpETHOM BapHaHTE HacTosIlee H300peTeHNEe OTHOCHTCSI K PACTBOPUMBIM MOJIMNENTHIAM Ac-
tRIIB. Mcnonb3yemslii 371ech TepMHH "pacTBopuMbIi omunenTtun ActRIIB", B o0mmx yeprax, o3Ha4aeT IMOJIH-
TIENITH/IBI, COMeprKale BHEKJICTOUHbI qoMeH Oenmka ActRIIB. Mcmonb3yeMbril 3/1ech TepMUH "'pacTBOPUMBIH
nomunienTua ActRIIB" BkimoyaeT mo00# mpupoaHbI BHEKIETOUHBIH momeH Oenmka ActRIIB, a Taxxe mroObie
€ro BapHaHTHI (BKJIIOYAs MYTaHTHI, (PParMeHTHl W MENTHIOMHMETHKH), KOTOPBIE COXPAHSIOT HYXHYIO aKTHB-
HOCTb. Tak, HapuMep, BHEKJIETOUHBIHN goMeH Oenka ActRIIB cBsi3pIBaeTCs ¢ TUTaHIOM U IO CYIIECTBY SIBIISICT-
csl pactBopuMBIM. [Ipumepamu pacTBopuMbIx noiumenTuaoB ActRIIB SBISIOTCS pacTBOPUMEBIC MONUATICTITUIBI
ActRIIB, npommmoctpupoBannsie Ha ¢ur. 1 (SEQ ED NO:1). [Ipyrue npuMepsl pacTBOPUMBIX ITOJUIICHTHAOB
ActRIIB, momMumo BHeKJIeTOYHOTO noMeHa Oenmka ActRIIB, comepar CHTHaNBHYIO MOCIIEHOBATEIBHOCTD, CM.
npumep 1. CHTHaIBHOM MOCIIEIOBATEILHOCTHIO MOKET OBITh HATWBHAS CUTHAJBHAS IMOCICIOBATEIBHOCTE Ac-
tRIIB wnu curHampHasi MOCIEIOBATEIBHOCTE JPYToro Oelika, Takas KaK CHTHaJbHAas MOCJICIOBATEIBHOCTh TKa-
HEeBOro aktuBaropa ruazmMuHoreHa (TPA) wnum curHadbHAas MOCIIENOBATEILHOCTh MEJATHHA ITYSIMHOTO Mea
(HBM).

TGF-B-curHans! omocpenyroTcss TeTepOMEPHBIMI KOMILIEKCaMH CEpPHH/TPEOHHH-KHMHA3HBIX PEIENTOPOB
tumna | u tuna 11, kotopeie GochopuIupyIOT ¥ AKTUBHPYIOT PacToNOKeHHBIE HIDke Oenkn Smad mocie cTumy-
nsiuu Jmranga (Massague, 2000, Nat. Rev. Mol. Cell Biol. 1:169-178). Bee st penienirops! Trma I u tuma 11
MPEICTaBISIIOT COOOH TpaHCMeMOpaHHBIe OEIKH, COCTOAIINE M3 JUTaH/ICBAZBIBAIONIETO BHEKJICTOYHOTO JOMEHA
¢ Ooraroii mucTenHOM OOJIACTHIO, TPAHCMEMOPAHHOTO TOMEHA W ITUTOIUIa3MaTHYECKOTO JIOMEHA C IpeJcKa3aH-
HOU CHenM()UIHOCTHIO K CepUHY/TpeoHHHy. Perentopsl Tuma I urparoT BaXHYIO poib B Iepelade CHUTHANA, a
peuenrops! Tumna [I HEOOXOMUMBI TS CBSA3BIBAHUS C JIMTAHIAMHU W JJIS SKCIPECCHH perentopor tuma I. Penen-
Topel akTuBUHA THMA | ¥ 11, mociie cBA3bIBaHUS ¢ JIUTaHIOM, 00Pa3yIOT CTAOMILHBIA KOMILICKC, YTO MMPUBOIMT K
(ochopunmpoBanuio perentopos Tumna I mox xeficreue peuenropos tuna 1.

JIBa poncreennsix penenropa tuna I, ActRIIA u ActRIIB 6butn naeHTH(UIIMPOBAHbI KaK PElenTOpPHI aK-
tuBuHOB Tuma Il (Mathews u Vale, 1991, Cell 65:973-982; Attisano et al., 1992, Cell 68: 97-108). [Tomumo ax-
tuBHHOB ACtRIIA m ActRIIB Moryr OnoxuMuuYecku B3anMOAEHCTBOBATH C HECKOJBKHMHU JIPYTUMH OelKaMu
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cemeiictBa TGF-f, Bkimrouass BMP7, Nodal, GDF8 u GDF11 (Yamashita et al., 1995, J. Cell Biol. 130:217-226;
Lee u McPherron, 2001, Proc. Natl. Acad. Sci. 98:9306-9311; Yeo u Whitman, 2001, Mol. Cell 7: 949-957; Oh
et al., 2002, Genes Dev. 16:2749-54). 3asButensmMu ObUIO 0OHApYKEHO, YTO PAaCTBOPHMBIE CIUTHIE Oeskn Ac-
tRIIA-Fc u cnuteie 6enku ActRIIB-Fc oka3piBaroT, B OCHOBHOM, Pa3IMYHOC JCWCTBUE in Vivo, mpuieM Ac-
tRITA-Fc Bimsiet, Ti1aBHBIM 00pa3oM, Ha kocTH, a ActRIIB-Fc Bimsier, rimaBHBIM 00pa3oM, Ha CKEJIETHYIO MBIIII-
y.

B HEKOTOpHIX CBOMX BapHaHTaxX HAcTosIIee M300pETEHHE OTHOCHUTCS K HOJABIICHHIO (DYHKIIMH JIMTAaHIA
st perienitopoB ActRIIB (tarxoke HazpiBaemoro murangoM ActRIIB) mon meficTBuem paccMaTpuBaeMoro TMoJu-
nentuaa ActRIIB (manpumep, pactBopumoro nonunentuaa ActRIIB). Takum 06pa3oM, KOMIIO3HIIMN U CIIOCOOBI
COTJIACHO M300pPETeHUIO MOTYT OBITh MIPUMEHEHBI JJIS JICUEHHUS PacCTPOICTB, aCCONNUPOBAHHBIX C AaHOMAILHON
AKTHBHOCTBIO OJTHOTO MJIM HECKOJBKHX JIMT'aHAOB [uIsl perentopoB ActRIIB.

PenpesentaruBHpIMU aurangamu ais perentopoB ActRIIB sBastoTca HekoTopsle uneHsl cemeiictBa TGF-
3, Takme xax axtuBuH, Nodal, GDFS, GDF11 u BMP7.

AKTUBHHBI ITPEACTABISIOT COOOH JUMEpHBIC ONNIENTHIHBIE (PaKTOPBI pocTa M NPUHAJIEKAT K cylepce-
meiictBy TGF-6era. CymectByeT Tpu akTuBuHA (A, B 1 AB), KoTOpBIC NpeACTaBISIOT COO0M ToMo/reTepoan-
MEpBbI, COCTOAIINE U3 ABYX OINM3KOPOACTBEHHBIX B-cyOopenuHuUI (BaPa, PePs ¥ PaPs). B cynmepcemetictee TGF-
0eTa aKTUBUHBI SBJSIFOTCS YHUKAIBHBIMU U MHOTO()YHKIIMOHATBHBIME (DAKTOpaMH, KOTOPHIE MOTYT CTUMYJIHPO-
BaTh MPOJYIUPOBAHHE TOPMOHOB B KJICTKAX SUYHWKA W IUIAIICHTHI, MOANCPKUBATH BRDKUBACMOCTH HEPBHBIX
KJIETOK, TTOJIOKUTENIFHO MIIA OTPHULATENFHO BIMATH Ha MPOXOXKICHUE KICTOYHOTO UKJIA B 3aBICUMOCTH OT THIIA
KIIETKH, U HHAYIUPOBATh AU PEepeHITUPOBKY ME30IepPMBI, TI0 MEHbIIIEH Mepe, B aMOpronax ampuoduii (DePaolo
et al., 1991, Proc SocEp Biol Med. 198:500-512; Dyson et al., 1997, Curr Biol. 7:81-84; Woodruff, 1998, Bio-
chem Pharmacol. 55:953-963). Kpome Toro, 0bI710 00HApYKEHO, YTO IPUTPOUAHBIN (hakTop MuddhepeHIUPOBKU
(EDF), BbII€TICHHBIN U3 CTUMYJIUPOBAHHBIX YEJIOBEUYECCKUX KIETOK MOHOIIMTAPHOTO JIEHKO03a, UIEHTUICH aKTH-
BuHY A (Murata et al., 1988, PNAS, 85:2434). bputo BbICKa3aHO TPEIIONOKEHUE, YTO aKTUBUH A NEHCTByeT
KaK MPUPOJHBIN PETyJIsITOp SPUTPONOl3a B KOCTHOM MO3re. B HEKOTOPBIX TKaHX Iepeiadya akTHBUHOBOTO CHUT-
Hajla MOJaBJIsIeTCs IO ACHCTBHEM POACTBEHHOTO €My reTepoauMepa, MHruouHa. Tak, Hampumep, B Ipolecce
BBICBOOOXKICHUS (oTHKYIocTUMynpytomero ropmona (FSH) u3 runogusa akTHBHH CTUMYJIHPYET CEKPELIHIO
u cunte3 FSH, a uHrnOuH crnocoOcTByeT npeaynpexaeHnto cekpenun u cunreza FSH. [Ipyrumu Genkamu, Ko-
TOpPBIE MOTYT PETYJINPOBATh OMOJIOTHUECKYIO aKTHBHOCTD aKTHBHHA W/HJIH CBSI3BIBATHCS C aKTHBHHOM, SIBIISIIOTCS
dbommuctarun (FS), 6enok, poncteenusiii pommcratuny (FSRP), o,-MakpornoOynuH, 6emok Cerberus u 9HI0T-
JIVH, OTIMCAHHBIC HUXE.

benku Nodal GpyHKITMOHUPYIOT B Me30iepMe 1 YIaCTBYIOT B HHAYIIUPOBAHUY M 00OPa30BaAHUH dHIOIEPMBI,
a TaKkKe B IMOCTIEIYIONIEH OpraHn3alii aKCHAIBHBIX CTPYKTYp, HAapUMep, Ha paHHEH cTaauu SMOpHOTCHE3a B
ceplIe M B JKeIydke. Bbuto mpoIeMOHCTPUPOBAHO, YTO JOpcaibHas TKaHb, HA CTaIUM Pa3BUTHS 3MOPHOHOB
MIO3BOHOYHBIX, IPEUMYIIIECCTBEHHO yJacTBYeT B 00pa30BaHNH aKCHAIBHBIX CTPYKTYP CIIMHHON XOPIBI U TIPEX0p-
JAIFHOU TUTACTHHEI, HO B TO JK€ BPEMs OHA YYaCTBYET B PEKPYTHHIE OKPYKAIOIINX KJIETOK C 00pa3oBaHUEM He-
aKCHAJIBHBIX YMOPHOHHBIX CTPYKTYp. beok Nodal oueBnaHO mepenaer curaai mocpecCTBOM perenTopos tuma I
u tuna Il u BHyTpuKIIeTOuHBIX 3 dexTopoB, n3BecTHHIX Kak Oenkn Smad. HenaBHO mpoBeneHHBIE HCCIe0Ba-
HUS Wb noATBepAwan uueto o ToMm, 4to ActRIIA u ActRIIB cmyxar B xadectBe peuentopoB Tuma I mms
Nodal (Sakuma et al., Genes Cells. 2002, 7:401-12). bpuio BbIckazaHO mpearojoxeHue, yro guranasl Nodal
B3aUMO/ICHCTBYIOT CO CBOMMH KO(aKTopamu (HarmpuMmep, KpUNTO-0€JI0K), YTO NPUBOANT K aKTUBALMH PELENTO-
poB aktuBuHa Thna | n tuna II, xotopsie pochopmmmpyror Smad2. benku Nodal ydacTByroT BO MHOTHX COOBI-
THSIX, UTPAIOIIMX BRXKHYIO POJIb B PAa3BUTHH 3MOPHOHA IO3BOHOYHOTO HA paHHEH CTaJuu, BKItouas oOpasoBaHue
Me30/IepMbI, 00pa30BaHKe CTPYKTYPHI MEpeaHed MIacTUHBI U (pOpMUPOBAHHE JIEBOW-TIPABOH OCH. DKCIEPUMEH-
TaJbHBIC UCCIICIOBAHUS MMOKa3ali, 9To nepenada curuaiga Nodal aktuBupyet pAR3-Lux, To ecTh penopTepHyIo
MOJIEKYITy Jronmpepassl, KOTopas, Kak COOOIIanoch paHee, SBIACTCS CICHU(PUIECKON MO0 OTHOIICHHIO K aKTH-
BuHy U TGF-6era. Omnako Nodal He obGmamaer crmoco6HOCTRIO MHAYIMpoBaTh pTIx2-Lux, To ecTh penopTep,
KOTOPBIH, SIBIISETCS CIeNU(UIESCKUM 0 OTHOMICHHUIO K OerkaM Mopdorenesa koctu. HenaBHO momydeHHBIE pe-
3yJIBTAaTHl OMOXUMHUYECKOTO aHAJIN3a CO BCEi 0UEBHIHOCTHIO IMTOKA3alIH, 9To nepenada curHaina Nodal omocpeny-
ercs myTsiMu aktuBuHa-TGF-6eta, Smads, Smad2 u Smad3. ITocnenyromue pe3yabpTaThl MOKa3aiH, 4YTO BHEKIIE-
TOYHBIH KpUNTO-0e7I0K HeoOXxoauM 11 nepenaun curaana Nodal, a He aktuBuHa nnn TGF-6era.

®dakrop pocra u quppepenunpoBkr-8 (GDF8) Taxke n3Becten kak muocratnH. GDF8 sBisercs Herarus-
HBIM PETYIATOPOM Macchl ckeneTHOH Mbimibl. GDF8 B BBICOKON CTENEHU 3KCIPECCUPYETCS B CKEIETHON MBIII-
1le Pa3BMUBAIOIIETOCS OpraHW3Ma W B CKEJETHOW MbIlle B3pocioro mHauBuayyma. Hynab-myrtamus GDF§ y
TPaHCTEHHBIX MBIIICH XapaKTepU3yeTCs 3aMETHOW TumepTpoduell W Trumnepruia3ueld CKEJIETHOW MBIIIIIHI
(McPherron et al., Nature, 1997, 387:83-90). AHasmornaHOe yBEIMIEHHE MACChl CKEJICTHON MBIIIIIHI HAOIO1aeT-
cs1 B cimydae npupoanbix mytanmii GDF8 y kpymHoro poratoro ckota (Ashmore et al., 1974, Growth, 38:501-
507; Swatland u Kieffer, J. Anim. ScL, 1994, 38:752-757; McPherron u Lee, Proc. Natl. Acad. Sci. USA, 1997,
94:12457-12461; n Kambadur et al., Genome Res., 1997, 7:910-915), u 49T0 YAMBHUTEIHHO, y UYEIOBEKa
(Schuelke et al., N Engl J Med 2004; 350:2682-8). MccnenoBaHus Takke MOKa3ald, YTO THIIOTPOGUS MBIIIIII,
accounmnpoBanHasi ¢ BUU-undekmueli y 4enoBeka, cOMpoBOXKIAETCS MOBBIILICHHEM YPOBHS DKCIIPECCHU OeiKa
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GDFS8 (Gonzalez-Cadavid et al., PNAS, 1998, 95:14938-43). Kpome Toro, GDF8 Mosxer MonynupoBats mpomy-
[IMPOBaHKE MbIIIecIenupuiecknx (HepMEeHTOB (HaIpUMep, KpeaTHHKUHA3bl) U Mposindepannuio MHOOIacTOB
(WO 00/43781). Iponentun GDF8 MokeT HEKOBAaJCHTHO CBS3BIBATHCS €O 3peibiM auMepoM aomeHa GDF8,
YTO TPUBOJNUT K WHAKTHUBALUK €ro Ouosiormdeckoil aktuBHOCTH (Miyazono et al. (1988) J. Biol. Chem., 263:
6407-6415; Wakefield et al. (1988) J. Biol. Chem., 263; 7646-7654; u Brown et al. (1990) Growth Factors, 3:
35-43). ipyrumu Genkamu, KoTopbie cBsa3biBatoTcst ¢ GDF8 wimu co CTpyKTypHO POJCTBEHHBIMU O€ITKaMHU U HH-
THOMPYIOT WX OMOJIOTHYECKYI0 aKTHUBHOCTb, SIBJSIOTCS (POJUTMCTATHH, & BO3MOXKHO M OEJIKH, POJACTBEHHBIE (OII-
muctatuny (Gamer et al. (1999) Dev. Biol., 208: 222-232).

dakrop pocra u auppepenunposku-11 (GDF11), Taxke m3BectHblii kak BMP11, npencrasnser coboii
cekperupyemsiii 6erok (McPherron et al., 1999, Nat. Genet. 22: 260-264). GDF11 skcnpeccupyercsi B XBOCTO-
BOW IOYKE, B IMOYKE KOHEYHOCTEH, B BEPXHEUENIOCTHONH M B YEIIOCTHOM Iyre, U B CIIMHHOMOS3TOBBIX Y3J1aX B
nporiecce pa3Butus opranmsma y mermeid (Nakashima et al., 1999, Mech. Dev. 80: 185-189). GDF11 wurpaer
YHUKAJIBHYIO POJIb B 00pa30BaHUU CTPYKTYpPHI TKaHEeH Me30JepMbl U HEpBHBIX TKaHel (Gamer et al., 1999, Dev
Biol., 208:222-32). beiio nokaszano, uto GDF11 siBnsieTcst HeraTUBHBIM PeTyJIsITOPOM XOHAPOTeHe3a U MHOTECHe-
3a Ha CTaJuW pa3BUTHS KoHewHOCTeH Kyp (Gamer et al., 2001, Dev Biol. 229:407-20). Oxcrpeccust GDF11 B
MBIIIIIE TakKe yKkaszbiBaeT Ha To, uTo GDF11, Takxe kak m GDFS, urpaer onpeneiacHHy0 poiib B PeryJsIiuu
pocta M. Kpome Toro, sxcnipeccust GDF11 B romoBHOM Mo3re ykasbiBaeT Ha TO, 4To GDF11 Moxket Tarke
o0namaTh aKTUBHOCTSIMH, aCCOUMHPOBAHHBIMH C (yHKIHEH HEpPBHOH cucTeMBl. MHTEpecHO OTMETHTh, UTO
GDF11, kak 0pu10 00HapYXE€HO, HHTHOUPYET HewporeHes oboHsATebHOTO rutenus (Wu et al., 2003, Neuron.
37:197-207). CnenoBarensHo, GDF11 MokeT ObITh MCTIOIB30BaH in Vitro M in vivo JUIst JIedeHus Takux 3a00i1e-
BaHMH, Kak 3a00JIeBaHUs MBILII U HEMpoJereHepaTHBHbIE 3a001eBaHus (HapUMep, aMHOTPOPHIECKUIT OOKOBOM
CKJIEPO3).

Xoporo u3BecTHO, 4To Oeok Mopdorenesa koctu (BMP7), Takke Ha3pIBaeMBI OCTEOTEHHBIM OEITKOM-1
(OP-1), nanynupyet obpazoBanue xpsima u kocreil. Kpome troro, BMP7 perynupyer mmpoxuii psn ¢puznonoru-
yeckux InporeccoB. Tak, Harmpumep, BMP7 Moxer mpezncraBinsaTe coboi ocreonHaynupyoomui Gpakrop, oTBer-
CTBEHHBIN 32 OCTEOTeHe3 dIUTENHA. bbuto Takxke oObHapy)eHo, uTo BMP7 urpaer onpeneiaeHHyIO pojib B pery-
JISIIAW YPOBHS KJIBLIUS U B TOMeocTa3e koctd. BMP7, momoOHO akTUBHHY, CBA3BIBACTCS C PELENTOPAMHU THITA
II, ActRITA u IIB. Ogaako BMP7 1 akTHBHH OCYIIECTBIISIIOT PEKPYTHHT Pa3IMIHBIX perenTopoB Thma I ¢ oopa-
30BaHUEM T€TEPOMEPHBIX PEIETITOPHBIX KOMIUIeKcoB. Kak moka3anm HaOmoieHus, OCHOBHOM perienitop BMP7
tuma I, npencrasiser coboii ALK?2, a aktuBuH cBsi3bpiBaeTcs uckmounTenbHo ¢ ALK4 (ActRIIB). BMP7 u ak-
THBHH BBIPA0ATHIBAIOT OIpEIelieHHbIE OMOIOTMYECKHe OTBETHl M aKTUBUPYIOT pa3nuuHbie yTH Smad (Macias-
Silva et al., 1998, J Biol Chem. 273:25628-36).

B HEKOTOpPBIX CBOMX acleKTax HacTosIee N300peTeHHEe OTHOCHTCS! K MCIOJIB30BAHUIO HEKOTOPBIX IHOJHU-
nentuoB ActRIIB (Hanpumep, pactBopuMbix nosiumnentunoB ActRIIB) s noxasieHus curaajia, nepenaBae-
moro smraanamu ActRIIB, no cymecTsy, B 1000M mporiecce, acCOMUPOBaHHOM ¢ akTHBHOCTBIO ActRIIB. Ilo-
munenituel ActRIIB cormacHo n300peTeHuro MOTyT, HO HEoOs3aTeNnbHO, MOJABISTH aKTUBHOCTh OJHOTO HWIIH
HECKOJBKUX JHranaoB perentopoB ActRIIB, takux kak aktuBuH, Nodal, GDF8, GDF11 u BMP7, a moatomy
OHH MOT'YT OBITH MICTIONIB30BaHBI IS JICUSHHS JPYTUX PACCTPOICTB.

[ToaToMy B HacTosIeM M300PETCHUH PacCMATPUBAETCS UCTIONb30BaHue monaunenTunoB ActRIIB mist me-
YeHHS WIHM TpeAynpexaeHus 3a00JieBaHUA WM COCTOSHUH, aCCONMHUPOBAHHBIX C aHOMAJHFHON aKTHBHOCTBHIO
ActRIIB wmn nuranga ActRIIB. ActRIIB wimm nmuranasr ActRIIB ygacTByrOT B perymsiiuu MHOTHX BaKHBIX OHO-
JIOTHYECKHUX TporieccoB. braromaps Ko4eBsIM (QyHKINAM, KOTOPBIE OHH UTPAIOT B 3TUX MPOIECCaX, OHH MOTYT
OBITH JKEJNATEIILHBIMU MUILICHIMH JUIS TePareBTHYECKOTO JeueHus. Tak, HampuMmep, nomunentuasl ActRIIB (ua-
npumep, pactBopuMsble noiunentuasl ActRIIB) MoryT ObITh MCTIONB30BAHBI AJIS JICYEHUS PACCTPOMCTB MITH CO-
CTOSIHMH y 4eJoBeKa WM XHMBOTHOTO. [IpumepaMu Takux paccTpOWCTB MIIM COCTOSIHUH SIBISIOTCS, HO HE Orpa-
HUYHMBAIOTCS MMH, MeTabOJIMYECKHE PACCTPOMCTBA, TAKKE KaK TUa0deT THIa 2, HEEPEHOCUMOCTh TIIFOKO3bI, Me-
TabOJIMYECKUH CUHIAPOM (HampUMep, CHHIPOM X), U MHCYJIMHOPE3UCTEHTHOCTh, BhI3bIBaeMasi TpaBMaMH (Ha-
pUMep, 0)KOTaM{ WM HapylleHueM OanaHca a30Ta); pacCTPOMCTBA, aCCOLMUPOBAHHBIE C OTIIOKEHHUEM JKUPa B
TKaHU (HalpuMmep, O’KUPEHHE), MBIIIIEYHBIC H HeHPOMBIIICYHEIE 3a00/IeBaHIs, TaKHe KaK MBIIIeUHas TUCTPOPHs
(BKITIOYAsT MBIMIEYHYIO TUCTpoduio Jliomenna); amuorpoduaeckuii 6okoBoi ckiepos (ABC); atpoduss mMbIm;
atpo(us opraHoB; o0IIee HeJOMOTaHNEe; CHHIPOM KaHajla 3aIsICThs, XPOHUUECKass OOCTPYKTHUBHAs OOJIE3Hb JIeT-
KHX, CApKONICHHS, KaXeKCHS U APYTHe CHHAPOMBI THIIOTPO(GHH MBI, JpyriuMu IpuMepaMu SBISIETCS OCTEOIO-
P03, B HaCTHOCTH, y HOXFIJIBIX JKCHIIWH W/WIH Y KCHIIWH TOCIIe MEHOMNAY3bl;, OCTEONopOo3, HHAYITUPOBAHHBINA
TITIOKOKOPTUKOUIAMH; OCTEOICHHUS; OCTEOAPTPUT U NEPEIOMBI, aCCOIIMUPOBAHHBIE C OCTEONOpo3oM. pyrumu
NpUMEPaMH SIBISIIOTCS pa3peXeHUe KOCTH, BBI3BIBAEMOE JUIUTEIHHON Tepariel TIIOKOKOPTUKOUAAMHE; TIPEsK/ie-
BpPEMEHHOE yracaHue I0JIOBOH (pyHKIWM; mojaBiieHne QYHKIHMN aHIPOTeHOB; neduimr BuTamMuHa D; Bropuy-
HBI THIIEPIIapaTHPEOUTUT; Ne(HULIUT ITUTATEIbFHBIX BELIECTB U HEpBHAsl aHOpekcus. Takue paccTpoiicTBa U co-
CTOSIHHS 00CYXKIAIOTCsl HIDKE B paszene "Penpe3eHTaTHBHOE TepareBTHIecKoe NpuMeHeHune".

TepMuHBI, HCIIOIBb3YEMbIE B OTIMCAHUY HACTOSIIECH 3asiBKH, OOBIYHO YIIOTPEOJISIOTCS B CBOEM OOIECTIPHHSI-
TOM CMBICJIE B COOTBETCTBUH C KOHTEKCTOM HACTOSIIETO H300PETEHHS U B COOTBETCTBHH C KOHTEKCTOM, B KOTO-
pOM yTOTpebmsieTcss KaXKAbI M3 3TUX TePMHHOB. I MpeacTaBIeHHS CIICIHAINCTY JOTMOIHUTEIFHON HHPOP-
Malli{ 0 KOMIIO3UIIMIX B CTI0CO0axX COTIACHO M300pEeTEeHNI0 1 MHPOPMAITUU 00 OCYIIECTBICHUH ¥ IPUMESHEHUH
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TaKUX CII0COOOB, HEKOTOPHIE TEPMHUHBI OOCY)KIAIOTCSI HIDKE WM B KAaKOM-THOO pa3zene ONMMCaHHUs HacTosIei
3asBkH. O0beM ynoTpeOeHHs Win 3HaYeHUE JII000T0 UCTIONb3YEeMOTO 3/1eCh TepMHHA OyIyT OYEeBUIHBI CIICIHa-
JIFCTaM M3 KOHKPETHOTO KOHTEKCTa, B KOTOPOM HCITONB3YETCs TaHHBIH TePMHUH.

Tepmunb "puMepHO" W "TIPUOIM3UTENHHO", B OOIIHUX YepTax, 03HAYAIOT JOMYCTUMYIO CTETICHb OIMHOKH
IPY OTNpPENCTICHHH KOJUYECTBCHHOW BEIWYHMHBI, BRIYUCICHHON C Y4eTOM CTIoco0a WIIM TOYHOCTH H3MEpPEHHH.
OOBIYHO JOMYCTHMBIE CTEIICHH ONIHMOOK COCTaBILAIOT B npeaenax 20 mpouenToB (%), npeamoururensao 10%, a
OoJee IPeATIOUTUTENHHO 5% OT TaHHON BEIMYHWHBI WIIK HHTEPBAJa BETHIMH.

ATNBTEpHATUBHO, B YaCTHOCTH, B OHOJIOTHYECKUX CHCTEMax, TEPMUHBI "IpuMepHO" U "TpUOIU3UTEIHHO"
MOTYT O3HAYaTh BEIUYUHBI, KOTOPBIC BXOIAT B MPEACIBl BEIUYHH, MPEIIOYTUTEIFHO MOPSIIKA BEIIUMYHH, KOTO-
peie B 5 pa3, a OoJiee MPEANOYTUTENHHO B 2 pa3a MPEBHIIAOT JaHHYI0 BelMnunHy. Ecim 3T0 He oroBopeHo oco-
00, TO Npe/ICTaBICHHBIC 3/1€Ch YNCIICHHBIC 3HAUCHHMS SBISIOTCS NPUOIN3UTEIBHBIMH, @ 3TO 03HA4YaeT, 4TO, €CIIH
9TH 3Ha4YCHUS HE YKa3aHbl TOYHO, TO MOTYT OBITH UCIIOJIH30BaHBI TEPMHUHBI "'MIPUMEPHO" WITH "TIPHOIN3UTENBHO" .

Crioco0bI COTIacHO U300PETEHHIO MOTYT BKIJIIOYAThH CTAJINU CPABHEHHMS MOCIIEIOBATEIILHOCTEH PYT C ApY-
TOM, BKIIIOYasi CpaBHEHHE TOCIIEI0BATEIHLHOCTH JUKOTO THIA C MOCIIEI0BATEILHOCTSME OJHOTO HMJIM HECKOJb-
KAX MYTaHTOB (BapHaHTOB IOCIENOBaTeNbHOCTE ). Takie cpaBHEHHST OOBIYHO BKIIIOYAIOT BRIPABHUBAHHUE TTOJIH-
MEpHBIX IIOCIIEIOBATEIBHOCTEH, HAIIPUMEp, C WCIOIH30BAHHUEM IMPOTPAaMM W/WIIM aJTOPUTMOB BHIPAaBHUBAHUS
MOCIIeI0BAaTEIHLHOCTEN, XOPOIIIO N3BeCTHRIX crieimanuctaM (Hanmpumep, BLAST, FASTA u MEGALIGN u T.11.).
CrienamicTy B JaHHOW 00JACTH XOPOIIO M3BECTHO, YTO IMPH OCYIISCTBICHHHM TAKUX BBIPABHUBAHUM, B TOM
ciIydae, e€ClId MyTalus MPEeICTaBIsIeT co00 MHCEPIMIO MIIN IENELHI0 OCTaTKa, B CPABHUBACMYIO TIOJMMEPHYIO
MOCIIE0BATEIHHOCTh, HE COJIEPIKAIIYI0 BBEACHHOTO WIH JISJICTHPOBAHHOTO OCTaTKa, OyIeT BBOAUTHCS "mpodert”
(oOb1uHO 0603HAaYaeMBbIi ITpHUXOM, HiH "A").

TepmuH "roMoNIOrHYHBIN", BO BCEX €ro rpaMMaTndeckux ¢popmax u opdorpaduueckix BapuaHrax, OTHO-
CHUTCSl K B3aMMOCBSI3M MEXIY IBYMsSI OciIKaMH, KOTOpbIe MMEIOT "oOIee 3BOJIIOIMOHHOE INPOUCXOXKICHHUE",
BKJIIOYast OEJIKH, POUCXOISIINE OT CyIepceMeicTB OETKOB OPraHM3MOB OHOTO M TOTO )K€ BHJIA, & TAKXKE TOMO-
JIOTUYHBIE OCIIKH, TPOUCXOSIINE OT OPTaHU3MOB APYTHX BUIOB. Takue Oenku (M KOAMUPYIONIME X HYKICHHO-
BBIE KHCJIOTHI) UMEIOT TOMOJIOTHYHBIE ITOCIIEIOBATEIBHOCTH, HA YTO yKa3BIBaeT MX CXOJCTBO, HE3aBUCHMO OT
MPOIICHTa UACHTUYHOCTH, WM MPHUCYTCTBUS KOHKPETHBIX OCTATKOB MJIM MOTHBOB M HAJIMYHs KOHCEPBAaTHBHBIX
MIOJIO’KEHUH.

TepmuH "CXOICTBO TOCIENOBATENBHOCTEH", BO BCEX €ro rpamMMmaTHYecKux (opmax, o3Ha4aeT CTeleHb
WICHTUYHOCTH WM COOTBETCTBHS MEXKIY IOCIEIOBATEIbHOCTSIMH HYKIEWHOBBIX KHCIIOT WJIH MEXAY aMHUHO-
KHCJIOTHBIMH TIOCJICAOBATEIFHOCTSIMH, KOTOPBIE MOTYT UMETh, & MOTYT M HE MMETh 00IIIee 3BOMOINOHHOE TIPO-
UCXOXKICHHUE.

OpHaKo TepMHH "TOMOJIOTHYHBIN", yIOTpeOIsieMblli B CBOEM OOIIEIPHHSATOM CMBICIIE U B KOHTEKCTE OIH-
CaHWs HACTOSILECH 3asiBKH, B TOM ClIydae, €CII OH YIOTpeOJisieTcss BMECTe ¢ HapedueM "B BBICOKOW CTeneHu",
MOXET OTHOCHUTBCS K CXOJICTBY ITOCJIEIOBATEIBHOCTEH, KOTOPBIE MOTYT HMETh, @ MOTYT U HE UMETh olI1iee IBO-
JIIOIMOHHOE NMPOUCXOXKICHUE.

2. Ionunentuast ActRIIB.

B HEKOTOpBIX CBOMX acIieKTax HaCTosIIee N300pEeTeHHe OTHOCUTCS K BapuaHTaM noiunentunoB ActRIIB
(manpumep, k pactBopuMbIiM TonunenTtuaaM ActRIIB). Ux ¢parmenTsl, GyHKIIMOHATHHBIC BApHAHTHI U MOJIH-
(urmpoBanHbie POPMBI MOTYT, HO HE0Os3aTENLHO, 00J1a1aTh OMOJOTHIECKIMH aKTHBHOCTSIMHU, KOTOPBIE CXOJI-
HBI C OMOJIOTHYECKUMHU aKTHBHOCTSIMH MX COOTBETCTBYIOMNX HojumenTtuaoB ActRIIB nukoro tuma, nim sSBis-
FOTCSl TAKUMH JKe, KaK OMOJIOTHYeCKHe aKTUBHOCTH JTaHHBIX IONUIETTHIOB JUKOTO THUMA. Tak, HalpuMep, Bapu-
anT ActRIIB cornmacHo n300peTeHUI0 MOXKET CBs3bIBaThcs ¢ auranaoMm ActRIIB (Hampumep, ¢ akTHBHHOM A,
aktuBuHOM AB, aktuBuHOM B, Nodal, GDF8, GDF11 wnu BMP7) u uHruOupoBats (yHKIHIO 3TOTO JUTaH/A.
Homumnentun ActRIIB MoxynmupyeT, HO HEOOs3aTeNIBHO, POCT TKaHEH, TAKMX KaK TKAaHW KOCTEH, XpsIla, MBIIII]
WX OKUpOBBIX TkaHed. IIpumepamu mnomunentugoB ActRIIB saBnsitoTcss dYenoBeueckHil MOIUMENTHI-
npenmectBeHHUK ActRIIB (SEQ ID NO:2) u pactBopuMble yenoBeueckue nonumnentuasl ActRIIB (nampumep,
SEQ ID NeNe: 1, 5, 6 u 12).

B Hacrosmiem nzo0peTeHnn ACHTU(GHUIUPOBAHBI (QYHKIIMOHAILHO aKTHBHBIC YacTH U BapuaHThl ActRIIB.
3asgBUTEISIMHA OBIJIO YCTAHOBIIEHO, YTO FC-CIUTBINA OEJIOK, UMEIONIHI MOCIeI0BATEIbHOCTh, ONIMCAHHYIO B ITy0-
mukaru Hilden et al. (Blood. 1994 Apr 15; 83(8):2163-70), e anaHWH NPUCYTCTBYET B MOJOXKEHUH, COOTBET-
ctBytomeM amuHokuciote 64 SEQ ID NO:2 (A64), obmagaeT oTHOCUTENBHO HU3KOH ad(UHHOCTHIO TIO OTHO-
mennto kK aktuBuHy 1 GDF-11. B mpoTHBOIOI0KHOCTH 3TOMY, TOT K€ CaMblii FC-cITUTHIN O€JIOK ¢ apTHHUHOM B
nostockeHnn 64 (R64) obnamaet adpGuHHOCTHIO TI0 OTHOMIEHUIO K akTuBHHY U GDF-11 B MATEpBaiax OT HU3KHUX
HAHOMOJISIPHBIX 3HAYCHHU JIO BBICOKHX NMUKOMOJSIPHBIX 3HAaYeHHUU. [103TOMY B ONHMCAaHUU HACTOSIICH 3asSBKU
nocJyieoBaTedbHOCTh ¢ R64 ncnonp3yeTcst Kak 3TajloOHHas MOCIeI0BaTeIbHOCTh YenoBeueckoro ActRIIB auxko-
TO THIIA.

Attisano u ap. (Cell. 1992 Jan 10; 68 (1): 97-108) nokazanu, uTto aenerys npoiauHoBoro "y3ma" y C-koHIa
BHEKJIeTouyHOro omMeHa ActRIIB npuBomut k cHMkeHHI0 ah(GUHHOCTH pellenTopa Mo OTHOIICHHIO K aKTHBUHY.
IIpencraBneHHbIC 31€Ch NaHHBIC MOKa3and, 9To ciuThiil Oenok ActRIIB-Fc, comepxkamuii aMuHOKUCIOTH 20-
119 SEQ ID NO:2, "ActRIIB(20-119)-Fc", o6magaer moHmKEeHHOW CrTOCOOHOCTRIO cBs3bIBaThes ¢ GDF-11 u ¢
akTUBHHOM 110 cpaBHeHHUIo ¢ ActRIIB(20-134)-Fc, koTophiii BKIItO9aeT 00J1acTh MPOJUHOBOTO "y31a" U MOJTHO-
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pa3MepHbIid MorpaHUYHbEIH MeMOpaHHbIi gfomeH. OxHako Genok ActRIIB(20-129)-Fc coxpanseTr aHagorn4nyio,
HO HECKOJIbKO MEHBIIYIO aKTHBHOCTH MO0 CPABHEHHUIO C aKTHBHOCTHIO OClTKa JMKOTO THIIA, JaXXe eCIu 00JacTh
MIPOIMHOBOTO "y37a" OTCYTCTBYET B pe3yJbTaTe MU3PYNIHMHA. TakuM 00pa3oM, PEIoiaraeTcs, 4To Bce BHEKIIe-
TouHble noMeHbl ACtRIIB, xoTopbhle 3akaHYMBAIOTCS B TOJOKEHUSX aMuUHOKHUCIOT 134, 133, 132, 131, 130 u
129, sABASAIOTCS aKTUBHBIMU, OJHAKO KOHCTPYKITUH, 3aKaHUMBAIOIIHECs B ToJioskeHnH 134 wnu 133, MoTyT OBITH
HamOoJee aKTUBHBIMHU. AHAJIOTHYHBIM 00pa3oM, MPEIIoiaracTcs, 9YTo MyTalluH B JIIOOOM U3 ocTaTkoB 129-134
He OyIyT OKa3bIBaTh BIMSHUE HA a(HMHHOCTD CBI3BIBAHMS C IMTAHAOM B KPYIHBIX KOHIIEBBIX 00MacTsx. B mox-
TBEPKICHUE ITOMY CIEAYeT OTMETHTh, 4TO MyTanuu P129 u P130 He nmpuBOAST K 3HAYUTEITHLHOMY CHIDKEHHUIO
YPOBHSI CBSI3bIBaHUS ¢ JIUTaHAoM. [ToaTomy cruterit 6emok ActRIIB-Fc MoxkeT 3akaHUUBATBCS yiKE B ITOJIOKECHIH
aMUHOKHUCIOTHI 109 (KOHEYHBIH IMCTEHH), OJHAKO MPH 3TOM IPEAINONIATacTcsl, YTO (GOPMBI IMOTUTICTITHIOB, 3a-
KaHYHBaroIrecs B mooxkeHusx 109 u 119 unmu Mexy STUME TOJOKECHUSIMHE, 00JIaIal0T MMOHWKEHHOM CITOCO0-
HOCTBIO CBS3BIBATHCS C TUraHAOM. AMUHOKHCIOTA 119 sBisieTcs cnabOKOHCEPBAaTUBHOM, a IOATOMY OHAa MOXKET
OBITH JIETKO MOAU(UIMPOBaHA WK yaajdcHa. DopMbl, 3aKaHIMBAOLINECS B MOJIOXKeHUH 128 wim manee, coxpa-
HSIIOT aKTUBHOCTD CBSI3BIBAHUS ¢ JUranaoM. GopMebl, 3akaHUMBaloLIMecs B ojoxkeHusix 119 u 127, unu mexnay
JTUMHU TIOJIOKCHUSMH, 00JIaJal0T YMEPEHHON CIIOCOOHOCTRIO K CBSI3bIBaHMIO. JIF00ast M3 3TUX GOPM MOXKET OKa-
3aThCS JKEIATENbHON IS MPUMEHEHUS B 3aBUCHMOCTH OT KIIMHHYECKHUX M SKCIIEPUMEHTAIBHBIX YCIOBUH.

[Ipenmomaraetcs, uyto y N-koHma ActRIIB, 6emok, HaunHAIOMMICS B MOJIOKEHUA aMHUHOKHUCIOTHI 29 Win
panee, OyeT COXpaHATh AKTHBHOCTD CBSI3BIBAHUS C JIMTAHAOM. AMHHOKHUCIIOTOH 29 SIBIIS€TCS HCXOIHBIHN IHCTe-
uH. 3aMeHa aJlaHWHA Ha aclapardH, BBOAWMAS B IIOJIOKEHHE 24 TOCIeNOBaTeNEHOCTH N-CBS3aHHOTO TIIHKO3H-
JMPOBAHUS, HE OKA3bIBAET KAKOTO-THO0 3HAYUTEIIFHOTO BIFSHMS Ha CBSI3BIBAHHUE C JIMTAHIOM. JTO MOATBEpIKIa-
€T TOT (PaKT, YTO MYTAIHU B 00JACTH, PACHOIOKCHHOW MEKAY CUTHAIBHBIM OTIICIUISIEMBIM TCITHIOM U Iepe-
KPECTHO-CBSA3aHHOW IUCTEHHOBOM 00JIaCTHIO, COOTBETCTBYIOIICH aMuHOKHCIOTaM 20-29, SBISIOTCS B TOCTATOY-
HOM CTeNeHH TOJIEPAHTHBIMH. B 4acTHOCTH, KOHCTPYKIUH, HAaUMHAOLIUecs B nonoxkenusx 20, 21, 22, 23 u 24,
COXPaHSIOT CBOIO aKTHBHOCTB, a TAKXKE MPEIIOJIAraeTcs, YTO TaKyl0 aKTHBHOCTh TaK)KE COXPAHIIOT KOHCTPYK-
11U, HAYMHAIOUIUECs B IOJIOKEHUsIX 25, 26, 27, 28 u 29. [lanHble, NpeCcTaBlIeHHbIE B IPUMeEpaX, YKa3bIBaIOT Ha
TO, 4TO, KaK OBIJIO HEOXKUITAHHO OOHAPYKEHO, KOHCTPYKITUS, HAUMHAIOIIASCS B MOJIOKESHHUIX 22, 23, 24 wnu 25,
o0OsaaeT HanOOJbIIENH aKTHBHOCTBIO.

B menom aktuBHas gacte ActRIIB comepxxut amuaokuciaotel 29-109 SEQ ID NO:2, 1 KOHCTPYKIUH MO-
TyT, HAIPUMEP, HAYMHATHCS B MTOJIOKEHUN OCTAaTKa, COOTBETCTBYIOMIETO aMUHOKHUCIOTaM 20-29, u 3akaHIMBATh-
Csl B TOJIOXKEHUH, COOTBETCTBYIOMEM aMUHOKHUCIOTaM 109-134. JIpyrumMu mpuMepaMyd MOTYT CIIY)KHTh KOHCT-
PYKITH, KOTOPbIE HAUMHAIOTCA B TOJ0XeHHMIX 20-29 umu 21-29 u 3akaHumBaroTcs B moyioxkenusx 119-134, 119-
133 umm 129-134, 129-133. IpyruMu npuMepaMu SBISIFOTCA KOHCTPYKIIMU, KOTOPbIE HAYMHAIOTCS B MOJIOXKEHU-
ax 20-24 (wtm 21-24, wim 22-25) u 3akaHunBaroTcs B monoxkeHusx 109-134 (wu 109-133), 119-134 (wm 119-
133) wmu 129-134 (umm 129-133). Taxoke paccMaTpUBAIOTCS BapUaHTHI ¢ 3TUMH UHTEpPBAJaMH, B YaCTHOCTH,
BapHaHTHI, KOTOpbIE MO MeHblel Mepe Ha 80, 85, 90, 95 wnu 99% uaeHTHUYHBI cCOOTBETCTBYIOMIEH YacTu SEQ
ID NO:4.

Hacrosiiee n3o00peTeHre BKITIOYAET PE3yNIbTaThl aHaIm3a cocTaBa CTpyKTyp ActRIIB, nmpencraBiieHHBIC Ha
¢ur. 22, Tae ykazaHHBIC pe3yNbTaThl YKa3bIBAIOT HA TO, YTO JIMTAHICBSI3BIBAIONINNA KapMaH OMPEACISIETCS OCTaT-
kamu Y31, N33, N35, L38-T41, E47, E50, Q53-K55, L57, H58, Y60, S62, K74, W78-N83, Y85, R87, A92 u
E94-F101. Tlpennonaraercsi, 9T0 B 3THUX IOJOXEHUSIX KOHCEPBATHUBHBIC MYTAIMH SIBJISIOTCS TOJCPaHTHBIMH,
xotsa mytamusg K74A Takxke sBISETCS TOCTATOYHO TOJEPaHTHOM, Kak W myrtaruu R40A, K55A, F82A, u myTta-
i B ostoxkernn L79. Y Xenopus R40 mpencrasiser coboit K, 4ro yka3piBaeT Ha TO, YTO OCHOBHBIC aMHHO-
KHCIIOTHI B 9TOM IIOJIOXKEHUH SIBISIFOTCS TostepaHTHRIME. B ActRIIB kopos Q53 npencrasisier co6oit R, a B Ac-
tRIIB Xenopus Q53 mpexacrasiser coboit K, a moaromy amuuokucnoTsl, BKitodast R, K, Q, N u H, sBastroTcs
TOJIEPAaHTHBIMU B 3TOM NOJIOKeHHU. TakuMm o0pa3oM, akTHBHBIN BapuaHT Oeika ActRIIB mMeer oburyro cTpyk-
TypHYIO (hOpMYITy, KOTOpask COACPKUT aMHHOKHUCIOTHI 29-109, HO Heo0sA3aTeNbHO, HAYMHACTCS B TOJIOKCHUSIX
20-24 vnu 22-25 u 3akaHYMBACTCS B MOJIOKEHISIX 129-134, 1 KOTOpast TaK:Ke CONEPKUT He Oonee, yem 1, 2, 5,
10 wiu 15 KOHCepBATHBHBIX aMHHOKHCIIOTHBIX 3aMCH B JIMTAHJCBSA3BIBarOIIeM kapMmane, u 0, 1 wim Gonee He-
KOHCEPBATHBHBIX MoauduKanuii B monoxeHusx 40, 53, 55, 74, 79 w/unu §2 B AUraHACBA3BIBAIONIEM KapMaHe.
Takolt 670K MOXET COXpaHATh MOCIEeI0BATEIBHOCTh, KoTopast Oosree wem Ha 80, 90, 95 wnn 99% uneHTryHa
nocieaoBaTeabHOCTH aMUHOKHUCIOT 29-109 SEQ ID NO:4. Caiftbl, HaxoasIyecs 3a MpeaeaaMu CBI3bIBAIONIETO
KapMaHa, BapuabeIbHOCTh KOTOPBIX MOXKET OBITh, B YaCTHOCTH, JOCTATOYHO TOJIEPAHTHOMN, BKITFOUAIOT aMHHO- U
KapOOKCH-KOHITBI BHEKJIETOYHOTO JJOMEHa (YKa3aHHOTO BBINIE) U ToJioxkeHus 42-46 m 65-73. 3ameHa acmaparusa
aJJAaHMHOM B TIOJIOXeHHH 65 (N65A) GakTUIeCKH MOXKET MPUBOIUTEL K TIOBBIIIICHUIO YPOBHS CBS3BIBAHUS C JIH-
TaHJIOM B ATAJIOHHOM A64, u, TaKMM 00pa30M, IPEAINOIaracTcs, YTO TaKas 3aMeHa He OyJeT OKa3bIBaTh HeEra-
TUBHOTO BIIMSIHUS HA YPOBCHB CBSI3BIBAHUS C JIUTAHAOM B 3TaTOHHOM R64. Takas 3aMeHa, BEepOsSTHO, OyAeT Mpu-
BOAMTDH K DJIMMHHALIMU CalTa MIMKO3WIMPOBAHMS B MOJNIOKEHUH N6S B 3TalIOHHOM A64, 4TO yKa3bIBaeT Ha TO,
YTO 3HAYHUTEIILHBIC U3MEHCHUSI, CIICIAHHBIC B ATOM 00JIACTH, SBISIOTCS, OYCBUIHO, TOJICPAHTHRIMU. 3aMeHa R64
ABJIsIeTCS c1abo TosepanTHOi, R64K sBisieTcst 10CTaTOYHO TOJIEpaHTHOM, U, TaKUM 00pa3oM, APYTroi OCHOBHBIIM
OCTaTOK, TaKOH KaK H, MOXKeT OBITh TOJICPAHTHBIM B MOJIOKCHHUA 64.

ActRIIB siBnsieTcs B BBICOKOM CTETIEHH KOHCEPBATUBHBIM MOYTH y BCEX MO3BOHOYHBIX, ITPH 3TOM KPYITHbIE
(hparMeHTHI BHEKJIETOUHOTO JOMEHA TaKOTo Oeka SBISIOTCS TOHOCTHI0O KOHCEPBAaTHBHBIMH. MHOTHE M3 3THX
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JIUTaHMIOB, KOTOPBIC CBA3bIBAtOTCSA ¢ ACtRIIB, Takxke SIBIIAIOTCS B BRICOKOW CTETICHM KOHCEPBATUBHBIMU. B cOOT-
BETCTBHHU C THM, CpPaBHCHHUE MoclienoBaTenbHOCTeH ACtRIIB pa3nmuyHBIX MO3BOHOYHBIX MMO3BOJSCT WACHTU(H-
IIUPOBATh OCTATKH, KOTOPHIE MOTYT OBITH MOMUGHUIMPOBaHHBIMHU. CleIOBAaTENFHO, aKTUBHBIN YeIOBEYECKHUN
BapuaHT ActRIIB MokeT BKITIOYaTh OJHY FUIM HECKOJBKO aMHHOKHCIIOT B COOTBETCTBYIOIINX IOJIOKEHUSX TI0-
cienoBaTenbHOCTH ACtRIIB npyroro mo3BoHOYHOTO, JIMOO OH MOXKET BKIIIOYaTh OCTATOK, aHAJOTHYHBIA OCTAT-
Ky, IPUCYTCTBYIOMIEMY B TOCJIEOBATEIIFHOCTH YEIOBEKa FIIM JIPYTOro IMO3BOHOYHOTrO. Takol crocob ompene-
neHusa aktuBHOro BapuanTa ActRIIB nmpounmtoctpupoBan B Hmkecneayoomux npumepax. B ActRIIB Xenopus
L46 npexncrapnser coO0W BJIWH, U B 3TOM TOJOKEHUH TAKOH OCTATOK MOXET OBITh MOAU(PHUIIMPOBAH, U OH MO-
JKeT OBITh 3aMEHCH, HO He0O0sI3aTeIbHO, APYTUM THAPO(YOOHBIM OCTaTKOM, TakuM Kak V, | wim F, wmu Hemosip-
HBIM OCTaTKOM, TakuM Kak A. Y Xenopus E52 npexncrasinsier co6oii K, uTo ykaspiBaeT Ha TO, YTO 3TOT CalT MO-
JKET OBITh TOJICPAHTHBIM K MOJU(MHUKAIVSIM IIUPOKOTO Psifia, BKIFOYAsT 3aMCHBI MOJSPHBIMUA OCTATKAMHU, TAKUMH
kak E, D, K, R, H, S, T, P, G, Y, u Beposatro, A. Y Xenopus, T93 npencrasisier coboii K, uto yka3siBaeT Ha TO,
YTO B 3TOM IIOJIOKCHUH IUPOKUE CTPYKTYPHBIC H3MECHEHUS MOTYT OCTAaBaThCs TOJICPAHTHBIMU, TIPU 3TOM TPE-
MOYTEHHUE cleyeT OTAaTh NOJSApHBIM ocTaTkaM, TakuM kak S, K, R, E, D, H, G, P, Gu Y. ¥ Xenopus, F108
npencraBisieT coboit Y, a mostoMy Y wim Apyras runpodoOHas rpymnma, Takas kak I, V uinu L, moKHBI OBITH
tosiepanTHBIMU. Y Xenopus, E111 nipencrasnsier co6oii K, 94T0 yka3siBaeT Ha TO, YTO B 3TOM IOJIOKCHUH 3apsi-
JKeHHBIe ocTaTKH, Bkimodas D, R, K u H, a takxke Q u N, MoryT ObITh TOJIepaHTHRIMU. Y Xenopus, R112 mpen-
cTaBisieT coboit K, 94To yKa3pIBaeT Ha TO, YTO B ATOM ITOJIOKEHUH, BKITI0Yas R u H, oCHOBHBIE OCTaTKH SBJISIOTCS
ToJIepaHTHBIMU. B monoxennu 119 ocratok A u, oueBUaHO, P y Tpei3yHOB U V y Xenopus SBJISIOTCS OTHOCH-
TEJNBHO CIa0OKOHCEPBATHBHBIMH, a TIOATOMY, II0 CYIIECTBY, JIF00as aMHHOKHUCIOTA B 3TOM IIOJIOKCHHH JOJDKHA
OBITh TOJICPAHTHOM.

B onucanuu HacTosiei 3asBKU NPOJAEMOHCTPUPOBAHO, YTO MPHUCOEANMHEHNUE AOIOJHUTENBHOTO caifta N-
cBsi3aHHOTO rmKo3uaupoBanus (N-X-S/T) npuBOAMT K yBEIMUYCHUIO BPEMEHH TIOJTY>KH3HH CIUTOrO Oeska Ac-
tRIIB-Fc B cpiBOpoTKE IO cpaBHEeHUIO co BpeMeHeM nonyxu3Hu ActRIIB(R64)-Fc-dopwmsr. Tlpu BBeneHmn ac-
naparusa B mnojoxenue 24 (A24N-koHcTpykunu) obpasyercs: nocnenoBarenbHocts NXT, koTtopast coobmiaeT
Oonee mmTeIbHOE BpeMsl moyryku3HH. Jlpyrue mocienoBatebHOCTH NX(T/S) MpUCYTCTBYIOT B MOJIOKEHUSIX
42-44 (NQS) u 65-67 (NSS), X0Ts MOCTESIHSASA TOCIEIOBATEIILHOCTh HE MOXET OBITh 3PPEKTUBHO TIUKOZUIHPO-
BaHa ocTaTkoM R B monoxenun 64. [TocnemoBarenpbHocTH N-X-S/T MOTyT OBITH, B OCHOBHOM, BBEACHBI B ITOJIO-
JKEHUSAX, HAXOSIIUXCS 3a TPeeIaMy JIUTaHACBI3bIBAIONIETO KapMaHa, onpeaeneHHoro Ha ¢ur. 12. OcobeHHo
MMOAXOIAIIAMHI CaliTaMU I BBEIEHMS HEDHIOTEHHBIX mociaenoBaTebHOCTER N-X-S/T SIBIAIOTCS aMHHOKHICIIO-
Th1 20-29, 20-24, 22-25, 109-134, 120-134 wmu 129-134. ITocnenoBatenbHOCTH N-X-S/T MOTryT OBITH Takke
BBEJ/ICHBI B JIMHKEp Mexay rocienoBarenbHocTbio ACtRIEB u Fe wmn npyruM kommonentoM rubpuna. Takoit
CaiiT MOXKET OBITh JISTKO BCTPOCH IyTeM BBelcHHs N B "MpaBIIIbHOE" MOJIOKEHHE 10 OTHOIICHHUIO K yXKE CYIIe-
ctByroumieMmy S uwnu T, unu mytem BBeseHus S wiu T B MosoXkeHUE, COOTBETCTBYIONLIEE YKe CyLIecTByromeMy N.
Takum 00pa3oM, KelaTelbHBIMH MOIU(BHUKAIMSIMU, KOTOPHIE MOTYT MPUBOAUTH K 0Opa3oBaHHIO caiita N-
CBSI3aHHOTO MIMKO3WIHpOBaHus, SBisaroTcss A24N, R64N, S67N (B03MOKHO 0OBEAUHEHHEIC C MOTUDUKAIIMSIMU
N65A), E106N, R112N, G120N, E123N, P129N, A132N, R112S u R112T. Bnarogaps 3ammuTte, coodmaeMoit
TIINKO3WIINPOBAHHUEM, JTIO00H S, KOTOPHIHA, KaKk OBLIO IPeACKa3aHo, SBISCTCS TNINKO3WINPOBAHHBIM, MOXKET OBITh
3amMeHeH Ha T 0e3 co3maHusi IMMYHOTE€HHOT'O caiTa. AHAJOTHYHBIM 00pa3zoM, mo0on T, KOTOpHIH, Kak OBLIO
MpeCcKa3aHo, SBISIETCS TIIMKO3WINPOBAaHHBIM, MOKET OBITh 3aMeHeH Ha S. PaccMaTpuBaioTcsi Taxke MOIupH-
kammu S67T u S44T. AnanormuneiM 00pazoMm, B BapuaHT A24N MoxeT ObITh BBelleHa Mogudukanus S26T. B
COOTBETCTBUU € 3TUM, BapuaHT ActRIIB MoxeT BKIItOUaTh OJHY WJIM HECKOJIBKO AOIIOJHUTENBHBIX HEIHIOTECH-
HBIX KOHCEHCYCHBIX MOCJeI0BaTEIbHOCTEN N-CBA3aHHOTO TJIMKO3UIUPOBAHUSI.

[Monmoxenne L79 MoxkeT OBITH MOTUGBHUIIMPOBAHO B LENAX M3MCHCHUS CBSI3BIBAIOININX CBOWCTB aKTHBUHA-
muocratuHa (GDF-11). L79A nmm L79P camxaror yposens cBs3biBanust GDF-11 B ropasno Gosbuieli crenexwy,
YyeM ypoBeHb CBsi3bIBaHuS akTuBHHA. L79E nim L79D coxpanstor cnoco6HocTh cBsi3biBaThest ¢ GDF-11. MuTe-
PeCcCHO OTMETHTh, uTo BapuaHThl L79E u L79D o0nanaroT 3HaYMTETFHO MEHBIIEH CIIOCOOHOCTBIO CBSI3BIBATHCS C
AKTUBHHOM. In Vivo SKCIIEpUMEHTHI TIOKA3aJH, YTO TaKUe HCAKTHBUHOBBIC PEICITOPHI B 3HAYATEILHON CTETICHU
COXPAHSIOT CIIOCOOHOCTH YBEJIMYHBATH MBIIICYHYIO MAacCy, HO 00J1alal0T 3HAYNTEIFHO MEHBIINM JCHCTBHEM Ha
npyrue TKaHu. [lomydeHHBIE HaHHBIE MPOAEMOHCTPHPOBAIH HEOOXOAMMOCTh M IEJIECOO0Pa3HOCTh MONyUYCHHS
MOJUIIENTHI0B, 00agaromux 0ojee c1adbIM JeHCTBHEM Ha aKTHBUH.

OnmcanHble MOANU(UKAIIA MOTYT OBITH OOBEIWHEHBI PAa3MTUYHBIMHA MeToAaMH. Kpome Toro, ommcaHHEIE
3/1eCh Pe3yNbTaThl MPUMEHEHHS MPOTPaMMBbl MyTareHe3a mokasanu, 4To B ActRIIB mMeroTcst monoxeHus: amu-
HOKHCJIOT, KOTOPBIE YaCTO W MPEAIOYTHUTEIHHO SBISIFOTCS KOHCEPBATHBHBIMH. TaKNMH MOJIOKCHUSMH SBISIOTCS
noJjoxeHue 64 (OCHOBHAsE aMHUHOKHUCIIOTA), mmosioxkeHne 80 (KHCIOTHAS WK THAPOPOOHAS aMHHOKHUCIIOTA), MO-
noxenue 78 (rumpodoOHast aMHUHOKHCIIOTA, B YaCTHOCTH, TpUNTO(haH), mojaoxeHue 37 (KUCIOTHAS aMUHOKHUCIIO-
Ta, B YaCTHOCTH, aclIaparvuHOBasl WJIHA TITyTaAMHHOBAs] aMUHOKHCIIOTA), TIONOKEHUE 56 (OCHOBHAS aMHHOKHCIIOTA),
nonoxernne 60 (ruapodoOHAsi aMHHOKHCIIOTa, B YACTHOCTH, ()CHITANAHUH WX TUPO3UH). Takum oOpas3oMm, B
Ka)XJTOM W3 OIHCAHHBIX 3[ICCh BAPUAHTOB HACTOSIICE H300PETCHHE OTHOCUTCS K KapKaCHOW 001acTH aMHHOKHC-
JIOT, KOTOPBIC MOTYT OBITH KOHCEPBATHBHBIMHU. J[pyTUMH MOJIOKEHUSIMH, KOTOPBIC MOTYT OBITh, YTO TPEAIIOYTH-
TEJNbHO, KOHCEPBATHBHBIMH, SIBIIIOTCS CICAYIOMINE IOJOKEHUS: MOJNOKEHHe 52 (KUCIOTHAs aMHHOKHCIIOTA),
MoJIo’keHre 55 (OCHOBHAs aMHHOKHCIIOTA), TojioskeHre 81 (KMCIOTHAs aMHHOKHKCIIOTA), TIoJioskeHue 98 (mossip-
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Hasl WIN 3apshKeHHass aMUHOKHUCIOTa, B yacTHOCTH E, D, R mwnu K).

B HEKOTOpBIX BapHaHTaX H300pPETCHUS BhIICICHHBIC ()parMeHThl momnentuaoB ActRIIB MoryT OBITE mo-
Jy9eHBI ITyTeM CKPUHHWHTA MOJHIIENTHIOB, PEKOMOWHAHTHO MPOAYIIMPOBAHHBIX W3 COOTBETCTBYIOIIETO (par-
MEHTa HYKJICHMHOBOW KHUCIIOTHI, Komupyromiei monunentun ActRIIB (manpumep, SEQ ID NeNe: 3 u 4). Kpome
TOTO, (hparMeHTHl MOTYT OBITH XUMUYECKH CHHTE3MPOBAHBI METOJAMH, U3BECTHBIMH CIICIIHATIICTAM, TAKIMHU KaK
CTaHAApPTHBIA METOJI XUMHUIECKOTO TBepodaszHoro cuaTe3a Meppuduinna ¢ ucrnonb3oBanrem f-Moc wu t-Boc.
Takue ¢pparMeHTHI MOTYT OBITH MOJTyYeHH! (PEKOMOWHAHTHBIMHA METOJAMH I METOJAaMU XHMHYECKOTO CHHTE-
3a) M MPOTECTUPOBAHBI U1 MACHTH(PHUKAINK TeX MENTHUIMIBHBIX ()ParMEHTOB, KOTOPHIE MOTYT JEHCTBOBATh,
HarpuMmep, KaK aHTaroOHWCTHl (MHTHOMTOpBI) WM aroHUCTHl (aktuBaTtopbl) Oenmka ActRIIB wmm nuranma
ActRIIB.

B HekoTophIx BapmaHTax M300peTeHnst QyHKIMOHANBHEIH BapuaHT nojumnentuaa ActRIIB mmeer amuHo-
KHUCIIOTHYIO TOCIIEA0BATEIbHOCTh, KOTOpas M0 MEeHbIIeH Mepe Ha 75% HIEeHTUYHA aMUHOKHUCIOTHOW MOCIen0-
BaTenbHOCTH, BEIOpaHHO# 13 SEQ ID NO: 3, 4 n 10. B HexkoTophIX ciaydasx (pyHKINOHAIBHBIH BapHAaHT MMEET
aMUHOKHUCIIOTHYIO TIOCJIEeI0BaTEeIbHOCTh, KOTOpasi Mo MeHbluel mepe Ha 80, 85, 90, 95, 97, 98, 99 umu 100%
WACHTHYHA aMHHOKHCIIOTHOH MmocienoBaTebHOCTH, BeiOpanHoii u3 SEQ ID NO: 3, 4 u 10.

B HEKOTOPHIX BapHaHTaX M300pETEHHS pacCMaTPHUBACTCs MOTydeHHE (PYHKINOHAIBHBIX BAPHAHTOB ITyTEM
Moaudukaruu cTpykTypsl ounentraa ActRIIB mis Takux menel, kak MOBBIIIEHHE TepareBTHISCKON 3 dek-
TUBHOCTH WJIN CTaOWIBHOCTH (HAampHMep, CPOKa XpaHEHUS €X ViVo M PE3UCTEHTHOCTH K MPOTEOTUTHICCKOMY
pacuierieHuo in vivo). MomuduiupoBanabie oaunenTtuabl ActRIIB Moryt ObITh Takke MONTYYEHBI, HATIPH-
Mep, ITyTeM 3aMEHBI, IeJIeINH WIN J00aBICHUS aMUHOKHICIOT. Tak, HampuMep, UMEIOTCS OCHOBAHHS IPEAIIONO-
JKUTh, YTO OTACTbHAS 3aMCHA JICHIIMHA Ha M30JCHIIMH WM BAIWH, acllapTaTa Ha IrIyTaMmar, TPCOHHHA Ha CepPHH
WM aHAJIOTUYHAS 3aMCHAa aMUHOKHUCIIOTHI CTPYKTYPHO POJICTBEHHOM aMHUHOKHCIIOTOH (HampuMep, KOHCEPBATHB-
HBIC MYTallMH) HE OyAET OKa3bIBaTh 3HAYUTCIHLHOTO BIUSHHS Ha OMOJIOTHYECKYIO aKTUBHOCTH MOJyYCHHON MO-
nekynbl. KoHcepBaTUBHBIMY 3aMEHAMU SIBIISIIOTCS 3aMEHbI, OCYIIECTBIISIEMbIEC B IIpeieax ceMeHcTBa aMUHOKHC-
JIOT, KOTOPBIC SIBIISIOTCS POJCTBCHHBIMHE 110 MX OOKOBBIM IieMsiM. J[J1si TOro 4ToOBI ONIPEACTIUTh, MOKET JIH 3aMe-
Ha B aMHUHOKHCIIOTHOH ToclieoBarenbHocTH mosmmenTtuaa ActRIIB mpuBoauTh k o6pa3oBaHuio (HyHKITHOHAIE-
HOTO TOMoJIoTa, BapuaHT moJymnenTtuaa ActRIIB MokeT ObITh JIeTKO OIleHEH Ha €r0 CIIOCOOHOCTH BHIPA0AThHIBATh
KIIETOYHBIA OTBET METOJOM, aHAJIIOTHYHBIM METOIY OTpeAesieHus] Takoi crocobHoctn monumnenTuna ActRIIB
JIUKOTO THIIA, THOO OH MOXET OBITh OIIEHEH Ha €r0 CIIOCOOHOCTH CBSI3BIBATHCS C OJHUM WIIM HECKOJIBKUMH JTH-
raHgamu, TakuMH Kak akTuBuH, GDF-11 wmm MuocTaTuH, METOAOM, aHAJOTHIHBIM METOAY ONPENEICHUS TaKOH
CHOCOOHOCTH MTOJUIIETITHIA TUKOTO TUTIA.

B HEKOTOPBIX KOHKPETHBIX BapHaHTaX M300PETCHUS PacCMATPUBACTCS BBEICHHE MYTAIlMil BO BHCKJICTOY-
HBIA JTOMEH (TaKXKe Ha3bIBACMBIH JIMTAHJICBSI3BIBAIONINM JAoMeHOM) moimmentuaa ActRIIB Tak, 4roObsr Takon
BapuaHT (win MyTaHT) nonunentuna ActRIIB oGnaman m3MeHEHHON aKTHBHOCTHIO CBS3BIBAHHS C JIMTAHIOM
(HampuMep, apPUHHOCTHIO CBS3BIBAHUS WM CHCIHM(DUIHOCTHIO CBA3BIBAHUSA). B HEKOTOPBIX CiIydasx Takue Ba-
puanTsl noiunentuoB ActRIIB o6nanaror m3aMeHeHHOH (IIOBBIICHHOW WM IIOHWKEHHOI) ad)(PMHHOCTBIO CBSI-
3BIBaHUSI C KOHKPETHBIM JHTaHIoM. B npyrux cimydasx Bapuantsl nonunentuaoB ActRIIB obmagaror n3mMeHeH-
HO CTIeIM(UIHOCTHIO CBS3BIBAHUS C WX JIUTAaHIAMHU.

Tak, HarpuMep, HaCTOAIIEe U300peTEHNEe OTHOCUTCS K BapuaHTaMm noiunentunoB ActRIIB, kotopsie mpe-
nmymecTBeHHO cBs3biBatoTcs ¢ GDF8/GDF11, a He ¢ aktuBuHaMu. B HacTosmeM n300peTeHHN IPEUMYIIIECT-
BEHHBIMH TaK)Ke SBIAIOTCS TaKUE MOJMIENTUABI, KOTOPBIE 00ECIIEYNBAIOT YMEHBIICHNE MOOOYHBIX (P (PEKTOB,
XOTS TaKHe CEJICKTHBHBIC BaPHAHTHI MOTYT OKa3aThCs MEHEe KeJaTeIbHBIMU IS JICUEHUS THKENBIX 3a00ieBa-
HUH, IPU KOTOPBIX ISl TOCTUKCHUS TEPATICBTHICCKOTO d(PPEKTa MOXKET OKa3aThCsl HEOOXOAUMBIM OYCHb BBICO-
KHAU TPHUPOCT MBIIICYHOH MacChl, U TJIe HEKOTOPHIA ONPEACICHHBIH YPOBCHb TTOOOYHBIX d((EKTOB SIBISCTCS JI0-
mycTUMBIM. Tak, HampuMmep, aMUHOKUCIIOTHBIC ocTaTku Oenka ActRIIB, takue xak E39, K55, Y60, K74, W78,
D80 u F101, npucyTcTBYIOT B JUTaHACBS3BIBAIOIIEM KapMaHE M OMOCPEAYIOT CBSI3bIBAaHUE C €ro JMTaHAaMH,
Takumu kak aktuBuH M GDF8. Takum oOpa3oM, HacTosiee H300pETCHUE OTHOCUTCS K MOIU(DHUIIMPOBAHHOMY
JIUraHACBs3bIBaloIeMy noMeHy (Hampumep, GDF8-cesssiBatomeMy nomeny) peuentopa ActRIIB, xoropsrit
COJICPKHUT OJHY WIIM HECKOJIBKO MYTAIMi B THX AMHHOKHUCIIOTHBIX OCTaTKaX. MoIu(pUINpOBaHHBII TUTaHACBS-
3BIBAIOIININ JOMEH, 110 CPABHEHHIO C JIMTAHJCBI3bIBAIONTNM JoMeHOM perenitopa ActRIIB gukoro tuma, Moxer,
HO HeoO0s3aTeNbHO, 001a/1aTh MOBBIMIEHHONW CEICKTUBHOCTRIO K TUTaHy, TakoMy kak GDF8. Iy ummroctpaun
MOJKHO CKa3aTh, YTO 3TH MYTAIlMH MOBBHIIIAIOT CENEKTUBHOCTh MOTU(HIMPOBAHHOTO JIMTaHICBSI3BIBAIOIIETO
noMmena 1o otHomeHuto k GDFS, a He k akTuBHHY. MOIUGUITUPOBAHHBINA JIMTAHACBI3BIBAIONINN TOMEH UMEET,
HO He00s3aTeNbHO, oTHOMEeHNe Ky st cBsa3biBaHus ¢ akTUBHHOM K Ky mst csaseiBanus ¢ GDF8, koTopoe mo
MeHb1Iei Mepe B 2, 5, 10 unu gaxke B 100 pa3 npeBbliaeT OTHOIIEHUE AJIs JIUTAaHACBI3bIBAIOLIETO TOMEHA TUKO-
ro tuna. MoauuIMPOBaHHBINA JUTAHICBA3EIBAIOIINN JOMEH MMEET, HO HeoOs3aTenbHO, oTHomeHue [Csy mis
MHrHOMpoBanus akTuBHuHA K [Cso 11t mHrnOupoBanus GDFS§, koTopoe no mensiueit mepe B 2, 5, 10 wian naxe B
100 pa3 mpeBbIIaeT OTHOMICHHE JUTS JIMTAHICBSI3BIBAIONICTO TOMEHA JTUKOTO ThMA. Takoi MOIU(pUIIMPOBAHHBIN
JUTaHCBsA3bIBatOIUi goMeH uHruoupyer GDF8, HO HeoOs3aTenpHO, ¢ MHTHOUpYIommeld koHmeHTpamueit 1Cs,
KOTOpast o MeHblIel Mepe B 2, 5, 10 wmm naxe B 100 pa3 Huke HHrHOMpytowmei koHueHTpauuu 1Csy At uHITU-
OMpOBaHUS aKTUBHHA.

B KOHKpEeTHOM TpUMepe MOJOKUTEILHO 3apsHKEHHBIM aMUHOKHCIOTHEIH octaTok Asp (D80) muranacss-
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3p1Baromiero gomena ActRIIB MoxxeT OBITh 3aMCHEH JAPYTHMM aMUHOKHCIOTHBIM OCTATKOM TaK, YTOOBI BapHAHT
nonunentuaa ActRIIB npeanoututensho cBs3piBasicss ¢ GDF8, a He ¢ aktuBuHOM. [IpeAnoYTUTENLHO OCTaTOK
D80 3aMeHSI0T aMHHOKHCIOTHBIM OCTaTKOM, BBIOPAHHBIM W3 TPYIIIBI, COCTOSINEH M3 HE3apsDKEHHOTO aMHHO-
KHACJIOTHOTO OCTaTKa, OTPUIIATEIHHO 3apsHKEHHOT0 aMHHOKHCIIOTHOTO OCTaTKa M THAPO(GOOHOTr0 aMHHOKHCIIOT-
HOTO OcTaTKa. B IpyromM KOHKpETHOM IpHUMepe IS 3HAUYUTEIFHOTO CHIDKCHHS YPOBHS CBS3BIBAHHS C aKTHBH-
HOM, HO COXpaHeHHUs crocoOHocTH cBs3biBaThes ¢ GDF11, ruapodobHerit octaTok L79 MoxkeT OBITh 3aMeHEH
KHACJIOTHBIMH aMUHOKHCJIOTaMH, TAKIMH KaK aclaparnHOBast KHCJIOTA FIIH TIIyTaMHHOBAsI KucioTa. [ cnerma-
JIFCTOB B JTAaHHOM 00JIaCTH OYEBHIHO, YTO OOJBINMHCTBO OMMCAHHBIX MyTalWi, BAPHAHTOB WM MOIU(UKAIIIA
MOJKET OBITh CACTAHO Ha YPOBHE HYKJICWMHOBBIX KHCIIOT WM, B HCKOTOPBIX CIYYasX C TOMOIIBIO MMOCTTPAHCIIS-
MUOHHON MOAM(DHUKAINY WM XUMHYCCKOTO CHHTE3a. Takue METOIbI XOPOIIIO U3BECTHEI CIICIIUATUCTAM.

B HekoTOphIX BapHaHTaX W300PETEHUS PACCMATPHBAIOTCS CHENU(DUUICSCKAC MYTAIMH, BBOAUMBIC B ITOJH-
nentuapl ActRIIB B mensx u3aMeHEeHUsT XapaKTepa TIUKO3MINPOBAHUS JAHHOTO MOJHIENTHIA. Pernpe3eHTaTuB-
Hble CalThl IMKO3WIMpOBaHus B nosmnentuaax ActRIIB npommtoctpupoBanst Ha ¢wur. 2. Takue Myranuu mMo-
TyT OBITH BHIOPAHBI JIJIsI BBEJCHUS WU SIMMUHAIIMY OJHOTO WM HECKOJBKUX CAWTOB TITUKO3MIUPOJIBAHUSI, Ta-
KAX Kak caiTel O-CcBA3aHHOTO WM N-CBA3aHHOTO TIHKO3WIMPOBaHUA. CailThl pacro3HaBaHUS aclapariH-
CBSI3aHHOTO TJMKO3MIMPOBAHUSA OOBIYHO COAEpIKAT IMOCIEIOBATEIBHOCTE M3 TpPeX IMENTHIOB, acmaparuH-X-
TpeonuH (rrme "X" mpeacraBuseT coboi MoOYyI0 aMUHOKHUCIIOTY), KOTOpas CHeIM(pUIECKH paclo3HAeTCsl COOT-
BETCTBYIOIIMMHU KIJICTOYHBIMH TIMKO3WIHPYOUNMH (pepMeHTaMu. Takas MOIU(HUKAIMA MOXKET OBITh Takke
BBEJICHA ITyT€M J00aBICHHS OAHOTO WIIM HECKOJIBKHX CEPHUHOBBIX HWJIM TPEOHWHOBBIX OCTATKOB B IOCIEIOBA-
TenbHOCTE nojunentuga ActRIIB aukoro tuma, nuM00 3aMEHBI HA 3TH OCTATKHA B JAHHOM ITOCJIEIOBATEILHOCTH
(mmst caiitoB O-CBSI3aHHOTO TIMKO3WIMPOBaHUs). Pa3inuHbIe aMUHOKHCIOTHBIC 3aMEHBI MM JICJICIIUN B IIEPBOM
WIHA TPEThEM MOJOKCHUAX WIH B 00OUX ITHX IOJIOKCHUSIX aMHHOKHCIOT PACIO3HABAEMOTO CaiTa TIIMKO3MIIH-
poBaHUs (W/WIIM aMUHOKHCIIOTHAS JICJICIUS BO BTOPOM TIOJIOKEHUH) MPUBOJAT K MPEIOTBPAIICHHUIO TITUKO3UITH-
pOoBaHUA B MOAM(DHUIMPOBAHHON MOCIEOBATSIEHOCTH U3 TPEX MENTHIOB. J[pyruM METOOM YBEIUYCHUS YHCIIA
YIJIeBOAHBIX MoJiekyn B mosmmentuae ActRIIB sBisercs xumudeckoe v (HepMEHTATHBHOE TMPUCOCAUHCHHE
TMKO3uI0B K nomunentuay ActRIIB. B 3aBucumoctr OT IpUMEHIEMOTO METO1a MPUCOSTMHEHHMS, caxap (caxa-
pa) MoXxeT (MOTyT) ObITh pucoenuHeH(bl) K (2) aprUHUHY U THCTUAUHY; (b) CBOOOTHBIM KapOOKCHIIBHBIM TPYII-
nam; (¢) CBOOOIHBIM CYJIb(QTUAPHUIHLHBIM TPYMITIAMH, TAKUM KaK CyIb(OTHAPWIbHBIE TPpyIIbI IucTenHa; (d) cBo-
OOIHBIM THAPOKCHUIBHBIM TPYIIIaM, TAKIM Kak TPYIIIB CepHUHA, TPEOHWHA WIIM THAPOKCUIIPOIINHA; (€) apoMaTH-
YeCKMM OCTaTKaM, TAKUM KaK OCTAaTKH (eHWIaJlaHWHA, TUPO3WHA WK TpurtodaHa; i (f) kK aMuIHON TpyIIIme
rrytamMuHa. 9T Metonbl ontrcanbl B WO 87/05330, ommybnukoBanuoi 11 cenTsops 1987, u B myOnukanuu Ap-
lin & Wriston (1981) CRC Crit. Rev. Biochem., pp. 259-306, koTopast BBOAUTCS B HacTosIIEe ONMHCAHHUE TO-
CPEICTBOM CCBUIKH. Y IaJICHUE OJHOW WJIM HECKOJBKUX YTIICBOTHBIX TPYIII, MPUCYTCTBYIONUX HA TMOTUIICIITHIE
ActRIIB, MoxeT OBITh OCYIISCTBICHO XHMUYCCKH W/WIH (PepMEHTATHBHO. XHMHUYECKOE JCTIIMKO3ZWINPOBAHHE
MOJKET BKJIIOYaTh, Hampumep, oOpaboTky mnommmentuaa ActRIIB coeamnenmeM TtpudropMeTaHCyThhOHOBOH
KHCJIOTHI WJIM SKBHBAJCHTHBIM COcIUHCHHEM. Takas o0paboTKa MPUBOIUT K OTIICIUICHUIO OOJBIIMHCTBA WA
BCEX CaxapoB, 3a MCKIIOYCHUEM JMHKEpHOTro caxapa (N-almeTwiriroko3aMuHa Wi N-alleTHITalaKTO3aMuHa),
MIPY 3TOM aMHHOKHCIIOTHAS MTOCIIEIOBATEIBHOCTD OCTAETCSA MHTAKTHOH. XMUMHYECKOE JETTTUKO3IIHpOBaHue 00-
nee monpoOHo onucaHo B mybnukanuu Hakimuddin et al. (1987) Arch. Biochem. Biophys. 259:52 u Edge et al.
(1981) Anal. Biochem. 118:131. ®epmeHTaTHBHOE pacUIeIUIEHHWE YTIIEBOIHBIX TPYIIT HA MOJUMNENTHIAX Ac-
tRIIB MoOXeT OBITh TOCTUTHYTO C WCIOJIh30BAHUEM PA3JIMIHBIX DHJI0- U AK30-TIWKO3HMIa3 Kak ormmcano Thota-
kura et al. (1987) Meth. Enzymol. 138:350. ITocnemoBatensHocTh mosumentyuaa ActRIIB MoxkeT ObITH CKOpPpPEK-
TUPOBAHA, €CJIM 3TO HEOOXOUMO, B 3aBHCUMOCTH OT THUIA UCIIOIB3YEMON SKCIPECCHOHHON CUCTEMBI, IOCKOJIb-
KY BCE KJICTKH MJICKOTIUTAIOIIUX, APOXIKEH, HACEKOMBIX U PACTCHUI MOTYT UMETh PAa3JIUYHBIC THITHI TITHKO3HIIH-
pOBaHUs, HA KOTOPHIC MOXKET BIUATh AMHHOKHCIIOTHAS TOCJIEOBATEIILHOCTh MeNTHaa. B 00mmx yeprax, Oenku
ActRIIB, kKOTOpbIC MPUCYTCTBYIOT Y YEIOBEKA, MOTYT OBITH 3KCIPECCUPOBAHBI B KJICTOYHBIX JTUHHUAX MIICKOITH-
TAIOMIUX, TakuX Kak kietouynbie tuHu HEK293 mwin CHO, KoTOpble UMEIOT CBOW COOCTBEHHBII THIT TITUKO3H-
JUPOBAHUS, XOTS MPEAIONIATaeTCs, YTO MOTYT OBITh TaK:KE HCIIONB30BAHBI M JAPYTUE SKCIPECCHOHHBIC KJIETOY-
HBI€ JINHUHA MJIEKOITUTAIOMTHX.

Hacrosmee m3o0pereHne Takke OTHOCHUTCS K CIIOCO0Y MOJYYECHUSI BapHAHTOB, B YaCTHOCTH, CEPHIl KOM-
OMHATOPHBIX BapuaHTOB moymrnentuaoB ActRIIB, Bkimouas, HO HeOOsM3aTeIbHO, YCEUSHHBIC BAPUAHTHI, U MTYJIOB
KOMOWHATOPHBIX MYTAHTOB, KOTOpEIE SBISFOTCS 0COOEHHO TOAXOIAMIUMH [T WACHTUPHUKAINN (YHKIHOHAb-
HBIX BapHAHTOB IOCIIEOBATEIFHOCTH. L{enbi0 CKpUHUHTa TaKMX KOMOMHATOPHIX OMOIHOTEK MOXKET OBITH, Ha-
puMep, MoydeHne BapuanToB nonunentuaa ActRIIB, obmagaromux HU3MEHEHHBIMU CBOWCTBAMH, TAKUMH KaK
U3MCHCHHBIC (DapMaKOKHMHETHUYCCKUE CBOWCTBA WM W3MCHCHHBIM XapaKTep CBS3BIBAHUS C JIMTaHaoM. Hibke
OIKCAHBI Pa3JINYHbIC CKPUHUHI-aHAJIHM3bI, U TAaKUC aHAU3bl MOTYT OBITh MPOBEICHBI JUIS OLICHKU BapHAHTOB.
Tax, Hanpumep, BapuaHT nounentraa ActRIIB MoxkeT ObITH CKPHHUPOBAH Ha €r0 CIOCOOHOCTh CBSI3BIBATHCS C
nonunentuaoM ActRIIB u Ha npenoTBpaienue cs3piBanus turanga ActRIIB ¢ noaunentugom ActRIIB.

AxtuBHOCTS nosumienTraa ActRIIB wmu ero BapruaHTOB MOXKET OBITh TAKXKE MPOTSCTUPOBAHA B KIIETOYHOM
aHalM3e WK B aHanmu3e in vivo. Tak, Hampumep, MOXKET OBITh OICHEHO BIUSHHE BapHaHTa MOJHIenTHaa Ac-
tRIIB Ha dKCMpEecCHio TeHOB, YYaCTBYIOMUX B (POPMHUPOBAHUH KOCTH, M B 00pa30BaHUU OCTEOOJACTOB I UX
MpemeCTBeHHUKOB. [Ipr HEO0OXOANMOCTH 3TO MOXKET OBITH OCYIIECTBICHO B HPHUCYTCTBHM OJHOTO WIIM He-
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CKOJIbKMX PEKOMOMHAHTHBIX OenkoB-murannoB ActRIIB (nanpumep, BMP7), a xireTkn MoryT OBITH TpaHCHHIH-
POBaHKI Tak, 4T00BI OHH IIpoAyIHpoBany moymmnentun ActRIIB w/wmu ero BapuaHThI, U, HEOOS3aTSIBHO, JINTAH
ActRIIB. AnamorngasiM o6pazom, mosmrnentua ActRIIB MoxeT ObITh BBElIEH MBIIIAM WA JPYTHM >KHBOTHBIM,
a 3aTeM MOTYT OBITh OIIEHEHBI OJHO WM HECKOJIBKO CBOMCTB KOCTH, TAKWX KaK IUIOTHOCTH MM 00BeM. Moxer
OBITH TaK)Ke OIICHEHA CKOPOCTh CPACTaHMSA KOCTEH IOCIe WX HepesioMa. AHAJIOTHYHBIM 00pa3oM, aKTHBHOCTH
nonumenTtiaa ActRIIB wim ero BapraHTOB MOXeET OBITH IPOTECTHPOBAHA B KJIETKaX MBIIIIL, B JUIIONNTaX U B
HEpPBHBIX KJIETKaX Ha JIF00oe ee BIMAHUE Ha POCT 3THUX KJIETOK, HAIpUMEp, C MOMOIIBIO aHAJIH30B, OMHUCAHHBIX
HIbke. Takne aHaTU3BI SBILIIOTCS XOPOIIO M3BECTHBIMH U MOTYT OBITH OCYIIECTBJICHBI PYTHHHBIMH METOIAMH.
JIJis MOHUTOpPWHTA BIMSHUS HA MOCICAYIOIIYIO INIepeJady CHrHalla B TAKUX KJIETOYHBIX JIMHUSIX MOXET OBITh
ucnoib30BaH SMAD-uyBCTBUTENBHBIN T'€H-PETIOPTED.

MoryT OBITH TOY4EHBl KOMOWHATOPHBIC BAPUAHTHI, KOTOPHIC, 10 CPABHCHUIO C MPUPOIHBIM MOJUIICTITH-
oM ActRIIB, o0nagarT ceIeKTHBHOM CIOCOOHOCTRI0. Takue BapraHThl OCIKOB MPH MX SKCHPECCHH U3 PEKOM-
onHaHTHEIX JJHK-KOHCTpPYKIIHIA, MOTYT OBITH HCIOJIB30BAHEI B MIPOTOKOJIAX TEHOTEPAUH. AHAJOTHIHEIM 00pa-
30M, IIyTeM MYyTarcHe3a MOTYT OBbITh IOJyYCHBI BAPUAHTHI, KOTOPHIC UMECIOT BHYTPUKICTOYHOE BPEMSI TIOTYKH3-
HU, 3HAYUTEILHO OTIUYAIOIIEECs OT BPEMEHH TMOJYKU3HH COOTBETCTBYIomiero mosmmnentuaa ActRIIB mukoro
tumna. Tak, HampuMep, MOAU(DHUIIMPOBAHHBIN OEJIOK MOXKET co00IaTs HaTUBHOMY mosurientuay ActRIIB 6oub-
IIYIO FJTH MEHBIIYIO CTAOMIBHOCTH K IIPOTEONUTHUECKOMY PACIIEIUICHUIO WM K JPYTUM TIpolieccaM, KOTOpBIe
MIPUBOJIAT K NECTPYKIMH WIH K KaKOW-THOO Mpyrod MHAKTHUBAIMM HaTWBHOTO monwmmentunaa ActRIIB. Takue
BapHaHTHl U KOAUPYIOMIKAE UX T€HBI MOTYT OBITH HCIIOJIB30BAHBI B IENIIX M3MECHEHUS yPOBHEH nonumentuaa Ac-
tRIIB mocpencTBoM MOIYJISAIMNA BPEeMEHH MOMyku3HH nonunentunoB ActRIIB. Tak, Hanpumep, KOpOTKoe Bpe-
Ml TIOJTY’)KA3HU MOYKET JIaBaTh 0oJiee KPAaTKOBPEMEHHBIC OHMOJIOTHYECKUE IPPEKTHI, a B CIIydac HCIOIh30BAHUS
YacTH WHAYIMOEIHHO IKCIPECCHOHHOW CHCTEMBI, OHO MOXKET 0OJiee KECTKO PEryJIHpOBaTh YPOBHU PEKOMOU-
HaHTHBIX moaunentuaoB ActRIIB B kneTkax.

B HexoTophix BapuanTax nzoOpereHus mommnentuabl ActRIIB cormacHo M300peTeHUI0 MOTYT TaKKe CO-
JIepKaTh MOCTPAHCIAIUOHHBIC MOAU(DUKALINY, TOMUMO JTFOOBIX MOAU(UKANINI, KOTOPBIE OOBIYHO MPHUCYTCTBYIOT
B mosarientuaax ActRIIB. Takumu MoaudukausMu SBISIIOTCS, HO HE OTPAaHMYUBAIOTCS UMU, alleTHIIMPOBAHUE,
KapOOKCHIIMPOBaHNE, TIMKO3WINPOBaHKE, GochoprmpoBaHne, JIUMAAN3ANNI U aliinpoBanne. B pesynbrare
3TOr0 MOIUGHUIMpOBaHHBIe MmonunenTuapl ActRIIB MoryT comepskaTh HEaMHUHOKHCIOTHBIE JIEMEHTHI, TaKHUe
KaK IO THICHTITUKOIH, JINIHBI, TIOJIH- FITH MOHOCaxapuasl U ¢ocdaTsl. BiusHue Taknx HEaMHHOKHUCIIOTHBIX
3JIEMEHTOB Ha (QYHKIMOHAIBHEIE CBocTBa mosmrentuaa ActRIIB MoxeT ObITh TPOTECTUPOBAHO KaK OMHCAHO B
HACTOSIIEH 3asBKe s Apyrux BapuanToB noiunentuoB ActRIIB. Ecnu nomunentun ActRIIB mpoaynmpyercs
B KJICTKAX IyTeM OTHICIICHUS pacTyiien ¢popmbl nonumentuaa ActRIIB, To mis peryaupoBaHus YKIaAKH W/ AIA
¢dbyHKIMK OelKka BaXXKHYIO POJIb MOXKET TaKKe UTpaTh IMOCTTPAHCISIIIMOHHBIA TMPOIECCUHT. Pa3muuHbIe KIETKA
(taxue kak CHO, HeLa, MDCK, 293, WI38, NIH-3T3 unu HEK293) numeror KOHKpeTHBIE€ KJIIETOUHbIE MEXAHU3-
MBI ¥ XapaKTepPHBIC MEXaHU3MBI TAaKOW TOCTTPAHCISIIIMOHHON aKTUBHOCTH, M MOTYT OBITH BBIOpAHBI JUIsI TapaH-
THH COOTBETCTBYIOIIEH MOU(UKAIIMK U poLieccuHra moiunentuaos ActRIIB.

B HekoTOophIX acnekTax u300peTeHus (YHKIMOHAIFHBIMU BapHAHTAMH WA MOIU(DUIIMPOBAHHBIMU (Bop-
Mamu nonunentuaoB ActRIIB sBisitoTcst cnuthle O€NKH, MMEIONIUE 10 MEHbBIIEH Mepe YacTh MOJUICTITHIOB
ActRIIB n oMH WJIM HECKOJIBKO CIIMTHIX JOMEHOB. XOPOIIO U3BECTHHIMH MPUMEPAMU TaKWUX CIUTHIX JTOMEHOB
SIBIITIOTCSI, HO HE OTpaHUYMBAIOTCS UMM, ourucTiuanH, Glu-Glu, riryrarnon-S-tpancdepasa (GST), THopenok-
cuH, Oenok A, G-0emoK, KOHCTaHTHAsI 00JIaCTh TSDKENIOH e UMMYHOTIIoOynrHa (Harmpumep, Fc), 6emok, cBs-
3BIBAIOIIUICS ¢ MabT0301 (MBP), mim ansOyMuH denoBedeckoi ChIBOPOTKU. CIIUTHIA JOMEH MOXKET ObITh BbI-
OpaH Tak, 4TOOBI OH COOOIIAN HY)XHbIC CBOWCTBA. Tak, HAIpUMep, HEKOTOPHIC CIUTHIC TOMEHBI SBJISFOTCS OCO-
OCHHO TOJXOMSAIIMMH JIJIsI BBIICIICHUS CIUTHIX OCJKOB C MOMOIIBI0 apduHHOM XpoMaTorpadun. [ mposeae-
HUS ad)(UHHON OYMCTKHM HCIONB3YIOTCS COOTBETCTBYIOIIUE MATPHUIBI U aQUHHOW XpoMaTorpaduu, Takue
KaK CMOJIbI, KOHBIOTHPOBAaHHBIC C MITYTATHOHOM, aMIJIA30¥ M HUKEJIEM WK KoOanbToM. MHOTHE TaKHe MaTPHUIIBI
TIOCTaBIISIOTCS B BHJIe HAOOpa, TakoTro Kak cucteMa ounctku Pharmacia GST u cucrema QIAexpress™ (Qiagen),
B KOTOPOH MCIOJB3YIOTCS MapTHepHI Mo cesi3biBanuio (HISg). B apyrom mpumepe, CinThlil JoMEeH MOXKET OBITH
BBIOpaH Tak, 4TOOBI OH 0oOnerdan aerekrtupoBanue momunentunoB ActRIIB. Tlpumepamu Takux TOMEHOB Ui
JICTEKTUPOBAHMUS SIBIIIOTCS pa3iudHble (uryopecieHTHbIe Ocenmku (Hampumep, GFP), a Taxke "SIUTOMHBIC MET-
KH'", OOBIYHO TIPECTABIIAIONINE COO0H KOPOTKHE MENTHAHBIE TTOCIIET0BATEIBHOCTH, IJIS1 KOTOPBIX UMEIOTCS CIIe-
U UIECKUe aHTUTENA. XOPOIIO H3BECTHBIMA SITUTOIHBIMI METKaMHU, KOTOPBIE JIETKO JOCTYITHBI VIS CIierdu-
YeCKWX MOHOKJIOHAJIBHBIX aHTHTEN, sBisitoTes MeTkn FLAG, remarmoTuauH Bupyca rpunmna (HA), u c-myc. B
HEKOTOPBIX CIydasx CIUTHIE JOMEHBI UMEIOT CAalT pacIleryieHus MpoTea3ol, Takor kKak (GakTop Xa Uil TpOM-
OWH, 9TO TIO3BOJISIET PEJICBAHTHON MPOTEa3e YaCTUIHO PACIICIUISATH CIIUTHIC OCIIKK U TEM CaMbIM BBICBOOOXKAATh
U3 HUX PEKOMOWHAHTHEIC Oclku. BBICBOOOXKTIaeMbIe OCIKM MOTYT OBITh 3aTEM BBIICICHBI M3 CIUTOTO JTOMCHA
MyTEM MPOBEACHUS XPOMATOTPa(pUUSCKOTO pa3lesicHus. B HEKOTOPBIX MPEINOYTHTEIFHBIX BapHaHTaX U300pe-
terus nonunentun ActRIIB npucoeanusror k 1oMeny, KoTopblid ctabmmmsupyet nonunentun ActRIIB in vivo
("nomen-crabumuszarop"). TepmuH "crabwimzanusa” o3HayaeT yBEIWYEHHE BPEMEHH IOIY)XKU3HU B CHIBOPOTKE,
HE3aBHUCHMO OT TOTO, MPOUCXOIUT JIU 3TO BCICACTBUEC CHIDKCHHS YPOBHS JICCTPYKIIMH, CHIDKCHUS YPOBHS BBIBE-
JICHHS U3 TTOYCK WK IPYyruX (papMakokuHeTHICCKHX 3P PekToB. M3BecTHO, yTO THOpUAB! Fc-yacTn MMMyHOTIIO-
OynuHa cooOmarT OeakaM IMUPOKOTO psja KelaTelbHble (apMaKOKHHETHUIECKHE CBOWCTBA. AHAOTUYHBIM
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00pa3oM, JKeNaTeIbHBIC CBOMCTBA MOTYT TaKXKe COOOMAaTh THOPUABI C ATbOYMHHOM YEIIOBCUCCKOW CHIBOPOTKH.
ChuThIMH TOMEHAMU JPYTUX THIIOB, KOTOPBIC MOTYT OBITH OTOOPAHBI, SBJISIOTCS MYJIETUMEPU3YIONIUC (HAMIPH-
Mep, TUMEPHU3YIONINE, TETPAMEPU3YIONTUE) TOMEHBI M (YHKIIMOHAIBHBIE TOMEHBI (KOTOPBIE COOOIAOT JOIOJI-
HHUTEJIbHYIO OMOJIOTHYECKYIO (PYHKIIMIO, TAKYIO KaK JOMOJIHUTEbHAS CTUMYJISIINS POCTA MBILIEYHON MAacChI).

B cBOeM KOHKPETHOM MpUMEpEe HACTOSIIEe H300pETeHHE OTHOCUTCS K CIIUTOMY OEJNKY, KOTOPBIN UCIOJb-
3yercsi B kadecTBe aHTaroHucta GDF8 u conepxut BHekneTouHbl (Hanpumep, GDF8-cBsa3pIBatonuit) momMeH,
npucoeanHeHHbIN K Fc-nomeny (Hanmpumep, SEQ ID NO:13).

THTCPPCPAPELLGGPSVELFPPKPKDILMISRTPEVTCVVVD (A)
VSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK {A)
VSNKALPVPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGPFFLYSKLTVDKSRWQOGNVESCSVMHEALHN (A)
HYTQRSLSLSPGK*

Fc-noMeH, mpenmouTuTebHO, UMEET OJTHY WIIM HECKOJIBPKO MYTaIlii B TAKMX OCTaTKaX, kak Asp-265, Lys-
322 u Asn-434. B HEKOTOPBIX ClIydasx MyTaHTHbBIH Fc-1oMeH, nMeronuii OHy WM HECKOJIBKO TaKUX MYTaIlui
(HampuMmep, MyTanuio B Asp-265), o0ragaeT MOHMKEHHONW CITIOCOOHOCTBIO CBsA3BIBaThCs ¢ Fey-pementopom mo
cpaBHeHMIO ¢ Fc-gomeHoMm aukoro tuma. B apyrux ciayudasx myTaHTHeIM Fc-moMeH, umeromuii oqHy Wid He-
CKOJIBKO TaKHMX MYyTaIluii (Hampumep, MyTaruio B Asn-434), mo cpaBHeHHIO ¢ Fc-1oMeHOM TUKOTO THIIA, 00JIa-
JTAeT MOBBIMIEHHON CITOCOOHOCTHIO CBS3BIBaThCs ¢ Fe-penenrropom, poacreenasiM MHC knacca I (FcRN).

CrnemyeT OTMETHUTD, YTO Pa3IHIHBIE DJIEMEHTHI CIIMTHIX OEJIKOB MOTYT OBITH PACIIONIOKEHBI B JIFOOOM TIO-
psiiKe, KOTOPBIN MO3BOJISIET COXPAHTh MX JKelaresnbHble (pyHKiuu. Tak, Hanpumep, moaurnentun ActRIIB mo-
JKET OBITh pacnosokeH y C-KOHIIA [0 OTHOLICHHUIO K T€TepOJIOTHIHOMY JOMEHY, 00, aIbTEPHATHBHO, T€TEpPO-
JIOTUYHBIN JIOMEH MOXKET OBITh pacroiyioxkeH y C-KoHIa 1o oTHouIeHuro K nonunentuay ActRIIB. /lomen nonu-
nentuaa ActRIIB n retepoiornynslii JoMeH HE0OS3aTENbHO JOIDKHBI HAXOIUTHCS PSAOM JIPYT C APYTOM B CIIH-
TOM OeJIKe, a IOTOJIHUTEIIbHBIE JOMEHBI MIIH aMUHOKHUCIIOTHBIE MOCIIEA0BATEIILHOCTA MOTYT OBITH BKIIFOUSHBI CO
cTopoHs! C- mwi N-KOHIIOB [0 OTHOIIEHHIO K JTI0OOMY JOMEHY WM MEXIy STHMHU JTOMCHAMHU.

B HekoTopwix BapuaHTax u3o00pereHus monwmentuasl ActRIIB cormacHo M300peTeHUIo ColepkaT OHY
WM HECKOJBKO MOAM(UKAIUN, 00JaJaroluX CIOCOOHOCThIO cTabmmm3upoBath nomunentuasl ActRIIB. Tak,
HampuMep, Takue MOIU(HUKAIMKA YBETUIUBAIOT BpeMs TIOMYKu3HH mosmrnentuaoB ActRIIB in vitro, yBemmdan-
BalOT BpeMsI TOMYKuU3HH monumentuoB ActRIIB B KpOBOTOKE WIIM CHIDKAIOT YPOBEHb MPOTEOIUTHUECKOTO
pacmrermieHus monunenTuaoB ActRIIB. TakuMu cTaOMIH3UpYIONMME MOAU(DHUKAIMSAME SBISIOTCS, HO HE Orpa-
HUYHMBAIOTCS MMM, CIUTHIC OeNIKM (BKJIIOYas, HalpHMep, CIUThIe O0enkH, copepskamiue noiunentun ActRIIB u
JIOMEH-CTa0MIN3aTop), MOIU(HKAIIMK caiiTa TIMKO3WIMPOBaHMS (BKJIIOYast, HAIpUMeEp, IPUCOCIMHEHNE caiTa
TIMKO3WIMpoBanus K noiumnentuny ActRIIB) m mMoandukanmy yrieBomHONH MOJEKyJNbl (BKIIOYAs, HarpuMmep,
yIaJIeHHe YrIIeBOAHBIX Tpynn u3 nojunentuaa ActRIIB). B ciayuae ciuteix 6enkos nonunentun ActRIIB npu-
COCIMHSIOT K JIOMEHY-CTa0MIM3aTOpy, TakoMy Kak mousiekyna I1gG (manpumep, Fc-momeny). Mcmonb3yemsbrit
3/lech TEPMUH "TOMEH-CTa0MWIM3aTop" O3Ha4YaeT He TOJBKO CIMTHIN NOMeH (Hampumep, Fc), kak B ciaydae ciu-
THIX OCJIKOB, HO TaKXe BKIIOYAaeT HEOCIKOBBIE MOAN(DHUKALINH, TAKHEe KaK YII€BOJHAS MOJEKYJa MM HEOeIKo-
BbII MOJIMMeEp, TAKOW KaK MOJIMATUICHIIMKOJIb.

B HEKOTOPBIX CBOMX BapHaHTax HacTosIlee W300pEeTEeHHE OTHOCHUTCS K IOJyYCHHIO HMOIXOJSAIINX BBIJE-
JIEHHBIX W/WIH OYHIIECHHBIX (GopMm momunenTtunoB ActRIIB, xoTopple ObITM OTHENEeHBI WM Kak-THO0 WHadYe
OYMINEHBI OT APYTHUX OENKOB.

B HekoTopeix BapuaHTax m3o0pereHus mosmmnentuabl ActRIIB (HemomuduimpoBanHbie HWiIH MOIAGUIIN-
POBaHHEIE) COTJIACHO M300PETEHHIO MOTYT OBITH IOJIyYEHBI Pa3IMYHBIMH METOJAMHM, W3BECTHBIMH CIICLHAJIH-
cram. Tak, Hanpumep, Takue nommnenTuasl ActRIIB MoryT ObITH CHHTE3MPOBAaHBI CTAaHIAPTHBIMH METONAMH
XUMHYECKOTO CHHTE3a OCJIKOB, TAKUMH KaK METOJbI, ONUCaHHbIC B myOnukanusx Bodansky, M. Principles of
Peptide Synthesis, Springer Verlag, Berlin (1993) u Grant G. A. (ed.), Synthetic Peptides: A User's Guide, W. H.
Freeman & Company, New York (1992). Kpome Toro, aBTOMaTHYCCKHE CHHTE3aTOPHI MENTUAOB SBISIOTCS
KoMMepueckn moctynHsiMu (Hanmpumep, Advanced ChemTech Model 396; Milligen/Biosearch 9600). AnbTep-
HaTUBHO, moiumentuasl ActRIIB, nx ¢pparMeHTs WM BapHaHTHl MOTYT OBITh PEKOMOWHAHTHO MPOyIIUPOBAHBI
C WCTIOJIb30BaHUEM DPA3JIMIHBIX AKCIPECCHOHHBIX cucTeM (Hampumep, E.coli, KIeToK sSmYHIKa KUTaHCKOTO XO-
Msaka, kietok COS, 6akynoBHupyca), XOpOIIIO M3BECTHBIX CTIEHATNCTaM (TakXke cM. HIKe). B npyrom BapuanTe
n300peTeHusT MOAU(PHUITUPOBAHHBIE W HEMOAUPHUITpOBaHHBIe TIomunenTHIbl ACtRIIB MoryT ObITh MOTydIeHBI
MyTeM THAPOIN3a MPUPOAHBIX WM PEKOMOMHAHTHO MPOAYIHPOBAHHBIX IOJHOPA3MEPHBIX MOJIHIIENTHIOB Ac-
tRIIB ¢ ucnonp3oBaHneM, HapUMep, NpoTeasbl, HAIPUMEp, TPUIICHHA, TEPMOJIM3HHA, XUMOTPHIICHHA, TTIETICHHA
WM KOMIUIEKCHOTO (epMeHTa, KOHBepTHpYylomero ocHoBHyl0 amuHOKucioty (PACE). [lna unentnduxanuu
CaliTOB IPOTEOJIMTUIECKOTO PACLICIUICHHUSI MOKET OBITh NMPOBENICH KOMIBIOTEPHBIN aHaIH3 (C MCIIOIb30BaHUEM
KOMMEpYECKH JIOCTYITHOI mporpaMMsl, Harmpumep, MacVector, Omega, PCGene, Molecular Simulation, Inc.).
AnbrepHaTHBHO, Takue monunentuapl ActRIIB mMoryt OBITH MONTydeHBI M3 NPHUPOAHBIX WM PEKOMOWHAHTHO
MPOIYIIPOBAHHBIX MOJIHOPa3MepHBIX nonunentuaoB ActRIIB u3BecTHRIMU CTaHAAPTHBIMH METOIAMH, TAKUMH
KaK METOJ XUMHUIECKOT0 pacileIUIeHus (HarpuMep, OpOMIIMaHOM, THAPOKCHIAMUHOM).

3. HyknewHOBBIE KHCIIOTHI, KoAupyomue noaunentuasl ActRIIB.
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B HEKOTOpBIX CBOMX aCIEKTaX HACTOSIIEE M300PETCHHE OTHOCUTCS K BBIICICHHBIM W/ PEKOMOWHAHT-
HBIM HYKJICHHOBBIM KHUCIIOTaM, KOTUPYIOIIUM Jt000i u3 monunentunoB ActRIIB (mampumep, pacTBopuMBbIe
nonmunienTuabl ActRIIB), Bkitodast io0Obie onmucaHHbIe 3/1ech BapuaHThl. Tak, Hanpumep, SEQ ID NO:4 komupy-
eT npupoAHbIH monunentua-npeamectseHHuK ActRIIB, a SEQ ID NO:3 kogupyeT pacTBOPUMBINH TOTUTICTITH]T
ActRIIB. PaccmarpuBaemMble HYKIEHHOBBIE KHUCJIOTHI MOTYT OBITh OJHOIICTIOYEYHBIMUA WUJTH JIBYXIIETIOYCUHBIMH.
TakuMu HYKJIEHHOBBIMH KHCIOTaMHu MOTYT ObITh MosieKysl JIHK nim PHK. Yka3zanHble HyKI€HHOBBIE KUCIIOTHI
MOTYT OBITH MICTIONIF30BaHbI, HAIIPUMEpP, B METOAAX IMoydeHus noiumenTtuaoB ActRIIB nimm B xadecTBe cammx
TEpaneBTHYECKUX CPEACTB (HAIIpUMep, B METOIe TEHOTEPAIIHH).

W3 HEKOTOPBIX acCIEKTOB M300PETCHUS TaKKE OYCBUJIHO, YTO PACCMATPHBAEMBIC HYKJICHHOBBIC KHCIOTEHI,
koaupyromue nonunentuasl ActRIIB, BKIIIOYAIOT HYKJICHHOBBIC KHCIIOTHI, KOTOPBIC SBISIFOTCS BapUaHTaMU
SEQ ID NO:3. Bapuantamu HYKJICOTHIHBIX MOCJIEIOBATEIILHOCTEH SBJSIOTCS MOCIEA0BATEIbHOCTH, KOTOPbIE
OTJIIMYAIOTCS OJTHOW HITM HECKOJIBKUMH HYKIICOTUIHBIMH 3aMCHAMH, NOOABICHISIMHA WU JICICIIUSIMH, TAKHE KaK
AJJICITFHBIC BAPUAHTHI, a MIO3TOMY TaKHMH TIOCICAOBATCIFHOCTMHE SIBISIOTCS KOJHUPYIOIINE TOCIEI0BATEIBHO-
CTH, KOTOpPbIE OTIMYAIOTCA OT HYKJICOTUIHOW KOTUpYIOUIel Mocien0oBaTeNbHOCTH, npeactapieHHoi B SEQ ID
NO:4.

B HEKOTOPHIX CBOMX BapMaHTax HACTOAIIEEC M300pETEHHE OTHOCHUTCSA K BBIACIICHHBIM WM PEKOMOMHAHT-
HBIM TTOCJIEJIOBATEIILHOCTSAM HYKJICHMHOBOM KHCIIOTHI, KOTOpHIE TI0 MeHbIIer Mepe Ha 80, 85, 90, 95, 97, 98, 99
mm 100% wmneatnans SEQ ID NO:3. Ins cpenHero crenuaiucTa B JAHHOW 00IacTH COBEPIICHHO OYEBHIHO,
YTO MOCIIEA0BATEIHFHOCTH HYKJIEHHOBOM KHCIOThI, koMmruieMeHTapHbie SEQ ID NO:3, u Bapuantsl SEQ ID NO:3
TaKkXKe BXOIAT B 00BEM HACTOSIMIETO M300peTeHHs. B Apyrux BapmaHTax M300pETCHHS ITOCIEIOBATEIHHOCTH
HYKIJICHHOBOW KHCJIOTBI COTJIACHO M300PETEHUIO MOTYT OBITh BBIACICHHBIMH, PCKOMOMHAHTHBIMA W/WIIH TIPHUCOE-
JUHEHHBIMHU K TETEPOJIOTUYHOMN HYKICOTUIHON MOCIIEIOBATEIIFHOCTH, JIMOO OHU MOTYT IPUCYTCTBOBATh B OMO-
moreke JJHK.

B npyrux BapmaHTax M300peTCHHS HYKICHHOBBIMU KHCIOTAMH COTJIACHO M300PETCHHIO TaKXKE SBISIOTCS
HYKIICOTUTHBIC MTOCIIECAOBATEILHOCTH, KOTOPBIC THOPUIU3YIOTCS B YCIIOBHUSIX BBICOKOM JKECTKOCTH C HYKICOTH/I-
HOM IOCJeNoBaTeNIbHOCTHIO, TpeacTaBienHo B SEQ ID NO:3, ¢ koMImieMeHTapHOW MOCIeI0BaTEIbHOCTHIO
SEQ ID NO:3, unu ¢ ux ¢pparmentamu. Kak o6cyk1anocs BhIIIe, IS CPETHETO CTICIMAUCTa B TaHHOW 00JIacTH
COBEPILIEHHO OYEBHIHO, YTO COOTBETCTBYIOIIHE YCIIOBHS KXECTKOCTH, KOTOPBIE CTUMYIHPYIOT THOPHAN3AIINIO
JHK, mMoryT BapsupoBathcs. s cpeHero creruaiucTa B JaHHOW 001acTH COBEPIICHHO OYEBHUIHO, YTO COOT-
BETCTBYIOIINE YCIOBHUS KECTKOCTH, KOTOPbIe CTUMYIHpYIOT TuOpuan3anuto JIHK, moryT BapeupoBartbcs. Tak,
HAIpUMEpP, MOXKET OBITh OCYINECTBIICHA THOPUAN3AIUS B MPUCYTCTBUH 6,0X XJIOpWAa HATPUS/IUTpaTa HATPUS
(SSC) npumepro npu 45°C, ¢ mocaenyromeit npomeiBkoi 2,0x SSC mpu 50°C. Tak, HampuMmep, KOHIICHTPALUSL
COJIM Ha CTaJINU TIPOMBIBKH MOJKET OBITh BEIOpaHA M3 WHTEpBala KOHIEHTPAIMHA, COOTBETCTBYIOIINX yCIOBHAM
HU3KOI1 xxecTkocTu npuMepHo npu 2,0x SSC npu 50°C, u KOHLIEHTpaluil, COOTBETCTBYIOIIMX YCIOBHSAM BBICO-
koil xkectkoctu mpumMepHo npu 0,2x SSC mpu 50°C. Kpome Toro, TemnepaTypa B CTaAUU MPOMBIBKA MOXET
OBITh yBEIMYCHA, HAYWHAS OT KOMHATHOW TeMIepaTyphl, COOTBETCTBYIOIIEH YCIOBHAM HHU3KOH KECTKOCTH IIPH-
MepHo 22°C, mo TemrmepaTyphl, COOTBETCTBYIOIIECH YCJIOBHSM BBICOKOW ecTKocTH mpuMmepHo 65°C. Temmepa-
Typa ¥ KOHIECHTPAIIHS COJIA MOTYT BapbHPOBATHCS, IMIPH 3TOM OJMH U3 MapaMETPOB MOXKET OCTABAThCS IMOCTOSH-
HBIM, HallpUMEp, TEMITEpaTypa WK KOHIICHTPAIUS COJIM, a APYrod MapaMeTp MOXKET M3MEHAThC. B omHOM U3
CBOMX BapUAaHTOB HACTOsIIEEC M300PETCHHE OTHOCUTCS K HYKICWHOBEIM KHCJIOTaM, KOTOPBIC THOPHIU3YIOTCS B
YCIIOBUSAX HU3KOH jkeCTKOCTH Mpu 6x SSC 1 ipr KOMHATHOM TEMIIEpaType ¢ Toceayronieii mpoMbIBKoi 2x SSC
IpY KOMHATHOH TeMmepaType.

BrieneHHBIC HYKIICHHOBBIC KHCIOTBI, KOTOPBIC OTIHYAIOTCS OT HYKICHHOBBIX KHCIIOT, IIPEICTABICHHBIX B
SEQ ID NO:3, BEIpOKACHHOCTHIO TCHETHUCCKOTO KOJIa, TAKIKE BXOAAT B 00bEM HacTosIIero uzoodperenus. Taxk,
HaIpUMep, PsI aMHHOKHUCIOT Koaupyercs Ooyiee deM OXHUM TpUILIeTOM. KOTOHBI, KOTOPBIE COOTBETCTBYIOT
OJTHOM M TOM kK€ aMHUHOKHUCJIOTE, WJIM CHHOHUMHUYHEIE KomoHbI (Harmpumep, CAU u CAC sSBISIOTCS CHHOHUMHY-
HBIMH KOJOHaMH JIJIsl TUCTUIWHA) MOTYT J1aBaTh "'Mojdaniye" MyTaIlui, KOTOPhIe HE BJIHAIOT HA aMHHOKHCIIOT-
HYIO0 TIOCJIENOBaTeNbHOCTE Oenka. OmHAKO MPEanoaraeTcs, 4To B KJIETKaX MIIEKOIHTAIOMINX HMEETCs TOJH-
Mopduzm nocnenoBarenbHocTelt JIHK, KOTOPBIN MPUBOMUT K U3MEHEHUSM B aMHUHOKHCIIOTHBIX ITOCIICIOBATEIh-
HOCTSIX paccMaTpUBaeMbIX OelKoB. [ CIieruaaicToB B JaHHOW 00JAacTH OYEBHIHO, YTO TaKWe M3MCHEHUS B
OJTHOM HJIM HECKOJIbKHX HYKICOTHAAX (MPUMEPHO N0 3-5% HYKIICOTHUAOB) HYKJICHHOBBIX KUCIIOT, KOIUPYFOITUX
KOHKPETHBIH OeJIOK, MOTYT MMPUCYTCTBOBATh Y HHAWBUIYYMOB JJaHHOTO BUJIA BCIICJACTBHC PUPOTHON AIICITBHON
BapuabenpbHOCTH. JIF0OBIC M BCE yKa3aHHBIC HYKICOTHUIHBIC MOTU(PHUKANUU U MOTUMOP(HU3MBEI aMHHOKHCIOT
BXOJST B 00BEM HACTOSIIETO H300PCTCHUS.

B HEekoTOpBIX BapuaHTax W300pETEHUS] PEKOMOWHAHTHBIC HYKJICHHOBBIC KHCIOTHI COTIIACHO U300PETCHHIO
MOTYT OBITh (DYHKIIMOHAIBHO MPUCOSAUHCHBI K OJTHOW MM HECKOJBKHM PEryJISSTOPHBIM HYKJICOTHUIHBIM MOCTC-
JIOBATEIBHOCTSIM B SKCIPECCHOHHON KOHCTPYKIMHU. PeryisaTopHsie HYKICOTHIHBIE ITOCIEIOBATEIFHOCTH O0BIY-
HO TIPHUCYTCTBYIOT B KJIETKE-XO35IMHE, MCIIONB3yeMOH st dKcmpeccun. CrienuanncTaM N3BeCTHO MHOTO THIIOB
COOTBETCTBYIOITNX AKCIPECCHOHHBIX BEKTOPOB M MOIXOMAIINX PErYIATOPHBIX MOCICIOBATEIBHOCTEH I pas-
JMYHBIX KIETOK-X03s51eB. OOBIYHO YKa3aHHBIMHU OJTHOW WJIM HECKOJBKHMH PETYIATOPHBIMHU HYKJICOTHIHBIMU I10-
CIIEZIOBATEIFHOCTSIMH MOTYT OBITh, HO HE OTPaHWYMBAIOTCS WMH, IPOMOTOPHEIEC ITOCIIEAOBATEIHLHOCTH, JHIIEP-
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HblE WM CUTHAJIBHBIE MTOCJIEI0BATEIbHOCTH, CATHI CBSI3BIBAHUSI C pUOOCOMOM, MOCIIEI0BATEILHOCTH MHUIHMA-
U ¥ TSPMUHALUN TPAHCKPHUIIIHMH, TIOCICAOBATSIFHOCTH HHUIIMAINN ¥ TSPMUHAIIMH TPAHCIISAIUHN U OCICI0BA-
TENBHOCTH YHXaHCEPOB WJIM aKTHBAaTOPOB. B HacTosAeM H300peTeHNH pacCMaTPUBAIOTCS KOHCTUTYTHBHBIC MIIH
MHIYIHOETBHBIE TPOMOTOPHI, U3BECTHBIE crienuaimcTaM. [IpomoTopaMu MOTYT OBITH NPHPOTHBIE MPOMOTOPHI
WM CIIUTBIE TIPOMOTOPHI, KOTOPBIE OOBEIMHAIOT MIEMEHTHI, COIeprKalue 0oree 4eM OUH IPOMOTOp. DKCIIpec-
CHOHHAsI KOHCTPYKITUS MOJXKET NMPHCYTCTBOBATh B KJIETKE Ha SIIMCOME, TaKOH Kak IUa3Mujaa, OO0 Takas dKC-
MPECCHOHHAst KOHCTPYKITHS MOXKET OBITh BCTPOEHA B XpOMOCOMY. B mpeamodruTensHOM BapHaHTe H300pETeHUS
SKCIIPECCHOHHBIN BEKTOP COIEPKUT CEIIEKTUBHBIN MapKepHBII TeH, UYTO IMO3BOJISET OCYIIECTBIATE OTOOp TpaHC-
(hOopMHPOBaHHBIX KIIETOK-X03s€B. CelIeKTHBHBIC MapKepHBIE T€Hbl XOPOIIO M3BECTHBI CIICIHAINCTAM U MOTYT
BapbUPOBATHCS B 3aBUCHMOCTH OT HCIIOIb3YEMOH KIETKU-X035HHa.

B HEKOTOPBIX CBOMX acleKTax HacTosllee H300peTeHHEe OTHOCUTCS K paccMaTpuBaeMoi HyKJIEHWHOBOH KH-
CJIOTE, MPUCYTCTBYIOIIEH B OIKCIIPECCHOHHOM BEKTOpPE, BKIIOYAIOIIEM HYKJICOTHAHYIO MOCIIEI0BATEIBLHOCTS,
konupytomyro nomunentu ActRIIB n ¢pyHKIMOHAIBHO NPUCOSIMHEHHYIO 110 MEHBIIIEH Mepe K OIHOM perys-
TOPHOM T0CJIE0BATEIbHOCTH. PerynsTopHble IOCIeI0BATENILHOCTH M3BECTHHI CIIEIHAINCTaM W MOTYT OBITh
BBIOpaHBI Tak, YTOOBI OHU TIO3BOJISUTH OCYIIECTBIIATH MPsIMyIo dKcrpeccuro monumentuaa ActRIIB. B cootBet-
CTBUH C 3THM, TEPMHUH "pEryasaTOpHAs MOCIE0BATEILHOCTS" BKIIIOYAET MMPOMOTOPHI, SJHXAHCEPHI U IPYTHE dJIe-
MEHTHI PEeTYISIUH SKCIPECCHH. Penpe3eHTaTHBHBIE PEryIATOPHBIC TIOCIE0BATEIFHOCTH ONICAHBI B ITyONInKa-
muu Goeddel; Gene Expression Technology: Methods in Enzymology, Academic Press, San Diego, CA (1990).
Tax, HarpuMmep, Tr00ast U3 MOCIEIOBATEIBHOCTEH PETYIIIAN YKCIPECCHH IIIMPOKOTO Pa, PETyTUPYIOMNX IKC-
npeccuto nocienoBatenbHocTH JJHK, mpu ee GpyHKIIMOHATEHOM MPUCOSTUHEHUH K JAHHOW TMOCIEA0BaTEIbHO-
CTH, MOKET OBITh MCIIONIb30BaHa B JAaHHBIX BEKTOpax Ul dKcrpeccuu nocnenosarensHocreit JJHK, xonupyro-
mux nonunentua ActRIIB. Takumu moaxoasminMu mMociae0BaTelbHOCTSIMU PETYIISIUN SKCIPECCHH SBIISIFOTCS,
HanpuMep, paHHUH U no3aHui npomotop SV40, mpomoTop tet, mpeapaHHUIl TPOMOTOP aACHOBUPYCA UIIH LIUTO-
MeranoBupyca, nmpomoTopsl RSV, cucrema lac, cucrema trp, cuctema TAC nim TRC, nmpomoTtop T7, sxcripeccus
kotoporo perynupyercss PHK-nmonmmepaszoii T7, rimaBHble onepaTopHbIe U IPOMOTOPHBIE o0siacTu dara sMoa,
perymnsaTopHbie o0yacTu obonouednoro oenka fd, mpomoTop 3-docdormmiepaTrkuHa3bl WIH APYTUX TITAKOJIUTH-
4ecKUX (PepMEeHTOB, MPOMOTOPBI KHCIOTHOH (pocdaraspl, Hanpumep, Pho5, mpoMoTOpsI APOoXkIKeBHIX (HaKTOPOB
CKpEIIMBAHUS O, HOJIMAIPOHOBBII IPOMOTOP 0AaKyJIIOBUPYCHOW CHCTEMBI U JPYyTHE TOCIIEe0BATEIbHOCTH, KOTO-
pBIe, KaK M3BECTHO, PETYIHUPYIOT SKCIPECCHIO TEHOB MPOKAPHOTHICCKHUX MM 3YKAPUOTHYECKUX KICTOK FUIH MX
BUPYCOB U pa3nu4Hble UX KomOnHarmu. CleqyeT OTMETUTh, YTO KOHCTPYHPOBAHHE YKCIPECCHOHHOTO BEKTOpa
MOJKET 3aBHCETh OT TaKUX (PAKTOPOB, KaK BEIOOP TpaHCHOPMUPYEMOH KIETKU-XO03sMHA W/WIIH TUTIA Oelka, Tpe-
Ha3HAYEHHOTO JUIA dKcupeccnu. Kpome Toro, He0OXOAMMO TakKe yIUTHIBATh YHCIIO KOMHH BEKTOPOB, CIIOCO0-
HOCTB PETYJIHPOBATH YUCIIO TAKUX KOIMHUI M YPOBEHB 3KCIIPECCHH JTI000T0 Apyroro Oenka, KOOUPyeMOro BEKTO-
POM, TaKOTO KaK aHTUOMOTHKH-MapKEPHI.

PexoMOMHaHTHAsI HYKJIEMHOBAsI KUCIIOTa COTIIACHO M300PETEHUIO MOXKET OBITH MPOIyLUPOBaHa ITyTEM JIU-
THPOBAHMS KJIOHHPYEMOTO I'€Ha WM €r0 YacTd B BEKTOP, MOIXOISIIHI U SKCIIPECCUH B JIIOOBIX MTPOKapHOTH-
YEeCKUX KIJICTKAX, JyKapHOTHYECKUX KIJIETKaX (IPO}OKEH, NMTHI, HACEKOMBIX MM MJICKOIMTAIOIINX) HIIH B 00eHX
9THX KIJIETKaX. DKCIPECCHOHHBIMU HOCHTEJISIMH JUIS TPOAYLHPOBAHUS PEKOMOMHAHTHOTO mHonumnenTtuaa Ac-
tRIIB siBsitoTCA MIa3MUABI U IpyTrUe BEKTOPHI. Tak, HampuMep, MOAXOAAIIMMU BEKTOPAMHU SIBJISIOTCS TUTa3MUIbI
CJIeIYIONINX TUIIOB: TUIA3MHIBI, poucxo e oT pPBR322; miasmuapl, npoucxosmue oT pEMBL; miazmumel,
npoucxoasamue ot pEX; miazmuasl, npoucxosmue ot pBTac; u mmazmuasl, npoucxosmue ot pUC, KkoTopbie
MOTYT OBITh UCIIOJIb30BaHBI JIJIs SKCIIPECCUH B IPOKAPUOTHIECKUX KIIETKaX, Takux Kak E.coli.

HexoTtopbie 3KCIpeCCHOHHBIE BEKTOPHI MIIEKOIHTAIOMINX COJEPKAT MPOKAPUOTHYECKHE ITOCIIEIOBATEIb-
HOCTH, 0OJerdaroniie pa3sMHOKEHHE BEKTOPOB B OaKTEpHAX, M OJHY MJIM HECKONBKO 3YKaPHOTHICCKHX TpaHC-
KPHITIIMOHHBIX €INHHII, KOTOPBIE KCIPECCUPYIOTCS B YKApPUOTHYECKHX KJIeTKaxX. [IpuMepamMu sKCIIpeCCHOHHBIX
BEKTOPOB MJICKOIMTAIONINX, MOJIXOIAIINX ISl TPAHCPEKIUH 3YKapHOTHYECKUX KIIETOK, SIBISIOTCS BEKTOPHI,
npoucxosamme ot pcDNAI/amp, pcDNAI/neo, pRc/CMV, pSV2gpt, pSV2neo, pSV2-dhfr, pTk2, pRSVneo,
pMSG, pSVT7, pko-neo u pHyg. [y obnerdyeHus periuKkaliu 1 0TOOpa Ha PEe3UCTEHTHOCTh K JICKApCTBECHHO-
MY CPEACTBY B IIPOKaPHOTHIECKUX U DYKAPUOTHYECKHUX KJIETKaX HEKOTOPBIE U3 3TUX BEKTOPOB MOAM(DUIHPYIOT
MOCJIEIOBATEIEHOCTAMHU, TIPOUCXOIAIINMH OT OaKTepHUANbHBIX IUIa3MuUl, Takux kak pBR322. AnprepHaTuBHO,
JUTT BPEMEHHON JKCIpeccHd OENKOB B DYKAPHOTHYECKHX KJIETKaX MOTYT OBITh HCIIOJIB30BAHBI ITPOU3BOJIHBIC
BHPYCOB, TakMX Kak BHpyc Obrubeil mammmuriomsl (BPV-1) wimm Bupyc Ommreiina-bappa (pHEBo, pREP-
npousBogHOoe U p205). [IpumMepsl IpyruX BUPYCHBIX SKCIIPECCHOHHBIX CUCTEM (BKJIIOYAs PETPOBUPYCHBIE CHC-
TEMbI) MOYKHO HalTH HIKe B pasnene "CucTeMbl JOCTaBKH METOJaMH TeHoTepanuu'. PaznumaHbeie MeTopbl, TIPH-
MEHsIeMBbIC TSI TIOIY9IeHHUS TUTa3MA M TpaHC(OpMaIlii OPraHM3MOB-X035€B, XOPOIIIO U3BECTHBI CIICIIHATUCTAM.
Omnucanue ApYruX MOIXOJSIINX IKCIIPECCHOHHBIX CHCTEM ISl NPOKAPHOTHYECKUX M DYKapUOTHYECKUX KIIETOK,
a TaKKe OMHMcaHue OOIIMX MPONIEAYp PeKOMOMHAIIMHM MOKHO HalTH B pykoBojcTBe Molecular Cloning A Labo-
ratory Manual, 2nd Ed., ed. Sambrook, Fritsch & Maniatis (Cold Spring Harbor Laboratory Press, 1989) Chap-
ters 16 and 17. B HEKOTOPBIX CiTydasx MOXKET OKa3aThCs JKEIaTeIIbHBIM KCIIPECCHPOBATh PEKOMOWHAHTHBIE MO~
JIMIIETITU/IBI C MCIIOJIb30BaHNEM OaKyJIOBUPYCHOH AKCIIPECCHOHHON cucteMbl. [IpuMepamu Takux OakyIoBUpYycC-
HBIX JKCIIPECCUOHHBIX CHCTEM SIBIIIOTCS BEKTOpPHI, Mpoucxoasmue oT pVL (takue xak pVL1392, pVL1393 u
pVL941), Bektopsl, mpoucxoasamue oT pAcUW (takue kak pAcUW 1) u BekTopsI, mpoucxosmire ot pBlueBac
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(Taxue xak -gal-comepxkamuii BexTop pBlueBac III).

B npeamournTensHOM BapuaHTe M300peTeHUs U NPOIYLHPOBAHHS PACCMAaTPUBAEMBIX MOJMIICTITHIOB
ActRIIB B xiretkax CHO MoryTt OBITH CKOHCTPYMPOBAHBI TaKHe BEKTOPHI, Kak BekTop Pcmv-Script (Stratagene,
La Jolla, Calif.), Bektoper pcDNA4 (Invitrogen, Carlsbad, Calif.) u BexkTopsl pCl-neo (Promega, Madison,
Wise). CnemyeT OTMETHTB, YTO pacCMaTpHUBaeMbIe TeHHBIE KOHCTPYKIMK MOTYT OBITh MCIIOJIB30BAHbI IS HHAY-
LMPOBAHUs 3KCIIPECCUU paccMaTpuBaeMbix nonunentuaoB ActRIIB B kineTkax, pasMHOXKaeMbIX B KYJbTYpE,
HaIpUMep, U IPOAYIIUPOBAaHUS OSNIKOB, BKIIIOYAs CIUTHIC OCIIKH MIIM BapUAHTHI OSJIKOB, U IS KX OYHCTKH.

Hacrosmee n3o00peTeHne Takke OTHOCHUTCSA K KJIETKE-XO3AMHY, TPaHC(HUIIMPOBAHHOW PEKOMOMHAHTHBIM
TeHOM, BKJIIOYas rociiefoBarenbHocTh (Hampumep, SEQ ID NO:4), koaupyromnyo oIWH HId HECKOJIbKO pac-
cMatpuBaeMbIx noaunentuaoB ActRIIB. KieTkoii-x03MHOM MOKET OBITh JT00ast IPOKapUOTHIECKAs WK dyKa-
puoTtHyeckas kierka. Tak, Hanpumep, noiumnentun ActRIIB cormacHo n300peTeHNIO MOXKET OBITH HKCIIPECCH-
poBaH B OakTepHaJbHBIX KJIETKaX, TakuxX Kak E.coli, KJIeTKM HaceKOMBIX (HarpuMmep, ¢ MCHOJIB30BaHUEM OaKy-
JIOBUPYCHOH KCHPECCHOHHOM CHCTEMBI), KIETKH IPOXOKEH WIM KIETKH MileKonuTaromux. CrenuaniucraM us-
BECTHBI M IPYTHE MOJIXOSIINE KIETKU-X035eBa.

B cooTBercTBUM € 3THM, HacTosIlee N300pPETCHUE TAaKXKe OTHOCHUTCS K CHOCO0aM NpOIYIHPOBAaHMS pac-
cMatpuBaeMbIx monumnenTuaoB ActRIIB. Tak, HanpuMep, KIETKA-X03s5€Ba, TPAHCHHUIIMPOBAHHBIE YKCIIPECCUOH-
HBIM BEKTOPOM, KoaupytommM nonutentuy ActRIIB, MoryT OBITE KyJBTHBHPOBAHBI B YCIOBHAX, MOJIXOISAIIIX
st oxcrpeccuu nonunentuaa ActRIIB. IMomunenTtun ActRIIB MoxeT ObITH CEKpETHPOBAH U BBIIEICH U3 CMECH
KIIETOK M cpenpl, comepxkamier mosmrentua ActRIIB. AmprepnatnBHo, mommmentus ActRIIB moxer coxpa-
HATHCS B IUTOIUIa3ME UM B MeMOpaHHOH (ppakium, mociie 4ero KISTKH COOMPAroT, ITOABEPTaIOT JIM3UCY H BBI-
nenstot 6enok. Kietounast KynbTypa BKIIOYaeT KIETKH-X0351€Ba, CPey U Apyrue mobodHbIe MpoayKThL. Iloaxo-
JUIIME CPEAbl JUTsl KyJIbTHBUPOBAHUSI KJIETOK XOPOIIO M3BECTHHI clienanucTtaM. PaccMaTpuBaeMble TTOJTUIIEITH-
161 ActRIIB MoryT OBITH BBIEIEHBI U3 CPEbl U KyJIbTHBUPOBAHUS KIIETOK, KJIETOK-X035€B WJIM TOTO M IPYTro-
IO M3BECTHBIMH METOJaMH, IPUMEHSAEMbIMU /IS OYMCTKU OCNIKOB, BKJIIOYass HOHOOOMEHHYIO XpoMaTorpadurio,
renb-QUIBTPanuio, yabTpaduiIbTpaluio, 3J1eKTpodope3 1 UMMyHOaQGHUHHYIO OYHUCTKY C HUCIIOJIH30BAHHEM aH-
THUTEJN, CHeNU(PUIHBIX K KOHKPETHBIM 3nuTonam nomunentiaoB ActRIIB. B npenmouturensHoM BapuaHnTe M30-
operenus nonunentunoM ActRIIB siBnsiercst cnuthiii O6eok, conepikamunii ToOMeH, KOTOPBIH 00JIeT4aeT ero 04u-
CTKY.

B npyrom BapmaHTe H300peTEHUS CIUTHIN T€H, KOIUPYIOMNN THACPHYIO ITOCIEA0BATEILHOCTD ISl OYHCT-
KM, TaKyl0 Kak ITOCJIeIOBaTeNLHOCTh caiiTa pacmieruieHus: nonu-(His)/aHTepoknHa3ol, pacroiokeHHyo y N-
KOHIIa HY>)KHOHM 9acTu pekoMOuHaHTHOTO TonumenTraa ActRIIB, MoxeT obecreunBaTh OUUCTKY IKCIPECCHUpye-
MOTO CJIMTOTO Oelika ¢ TOMOIIbI0 ad(GUHHON XpoMaTorpaduu, IPOBOIUMON C UCTIOIB30BAHUEM CMOJIBI, CBSI3aH-
Hoit ¢ MetamroM Ni*'. JIIst OUHCTKH JHCpHAs [TOCIeI0BATENFHOCTh MOXKET OBITh 3aTeM y/IaieHa IyTeM 00pa-
0OTKHM SHTEPOKMHA30# C mMoiydeHHeM ouumieHHoro noiurnentuaa ActRIIB (mampumep, cm. Hochuli et al.,
(1987) J. Chromatography 411:177; u Janknecht et al., PNAS USA 88:8972).

MerToapl TONYYEHUS! CIUTHIX T€HOB XOPOLIO M3BECTHHI CIEHHAIHCTaM. [lo CylecTBy, NMpHCOEANHEHHUE
pasmmunbix JJHK-dparmenToB, Koaupyronyx pa3inyHble MOJIUIEITHIHBIE TOCIEA0BATEIFHOCTH, OCYILECTBIIS-
IOT B COOTBETCTBHH CO CTAHAAPTHBIMHU METO/IAMH C IIPUMEHEHUEM 3aTYIUICHHBIX KOHIIOB MJIN JIMTIIKMX KOHIIOB CO
CTYNEHYATHIMH Pa3phIBAMU JUIS JIUTHPOBAHUS; THAPOJIM3a PECTPUKTUPYIOMUMHU (pepMeHTaMu A1l 00pa3oBaHUs
COOTBETCTBYIOIIMX KOHIIOB; JOCTpaWBaHHUs "JIUMKHUX KOHIIOB", €CJIM 3TO HE0OXOaMMO; 00pabOTKH IIEIOYHON
(dhocdaTazoii Bo nzbekaHWe HEXKEIATSIHHOTO MPUCOCIUHEHHUS, U (PepMEHTATUBHOTO JUTUPOBaHHA. B mpyrom
BapHaHTE M300PETCHNUS CIIUTHIA T€H MOXKET OBITh CHHTE3UPOBAH CTAaHIAPTHBIMHA METOAAMH, BKIIFOUAsl UCIIOIH30-
BaHWE aBTOMATH3MpOBaHHBIX cuHTe3aTopoB JIHK. AnprepuatusHo, [TI[P-ammmdukanus reHHbIX (parMeHToB
MOJKET OBITh OCYIIECTBJIEHA C MCIIOIB30BaHUEM 3asSKOPHUBAIOLINX IPaiiMepoB, KOTOPBIE 00Pa3yIOT KOMIUIEMEH-
TapHbIE BBICTYIIAIONINE KOHIIBI MEXXAY IBYMS PACIIOJIOKECHHBIMH JPYT 3a IPYyroM T'eHHBIMU ()parMeHTaMu, KOTO-
pBI€ 3aTEM MOTYT OBITh MOJBEPTHYTH OTXKUTY C MOJIYYCHHEM XUMEPHOH I'eHHOW MOCIIe0BaTeIbHOCTH (CM., Ha-
npumep, Current Protocols in Molecular Biology, eds. Ausubel et al., John Wiley & Sons: 1992).

4. AHTHUTENA.

B npyrom cBoem acmnekte HacTosIiee NW300peTeHHe OTHOCHUTCS K aHTHUTeNaM. AHTHTENO, KOTOPOe CHElu-
¢uuecku pearupyer ¢ nosnunentuaoM ActRIIB (rampumep, ¢ pactBopuMbiM nonunentuaoM ActRIIB) u xoro-
poe KOHKYPEHTHO CBs3bIBaeTcs ¢ monumnentuaoM ActRIIB, MoxkeT OBITh HCTIONB30BaHO B KAUYECTBE aHTArOHUCTA
aktuBHOCTH nonunentuaa ActRIIB. Tak, Hanpumep, ¢ UCIIOJIB30BAHHEM UMMYHOT€HOB, MPOUCXOIAIINUX OT TO-
munentuaa ActRIIB, Moryt ObITh MOJydeHBI aHTHCHIBOPOTKA WIJIM MOHOKJIOHAJBHBIE aHTHUTENAa MPOTHUB Oel-
KOB/TIETITUZIOB B COOTBETCTBUU CO CTaHAAPTHBIMH NPOTOKOIamu (cM., Hampumep, Antibodies: A Laboratory
Manual ed. Harlow & Lane (Cold Spring Harbor Press: 1988)). MiiekonuTaroriee, Takoe Kak MBIIIb, XOMSII0K
WIN KPOJIUK, MOXET OBITh MMMYHH3MPOBaHO MMMYyHOreHHOW (opmoi nommnentuaa ActRIIB, anTurenHsm
(parmMeHTOM, 00JIAIAIOIIUM CITIOCOOHOCTBIO BBIPA0ATHIBATh OTBET THIIA IPOIYLHUPOBAHMS AHTUTEN, WIN CIUTHIM
6eiKxoM. MeTosbl cOOOLIeHUsI MIMMYHOTEHHOCTH O€JIKY WJIM TMENTHAY BKII0Yal0T KOHBIOTMPOBAHUE C HOCHUTEIS-
MH WM JIpyTHe CIOCOOBI, XOpOLIO M3BECTHBIE crienuanuctaM. ViMmMmyHorenHas 4acth monumnentuaa ActRIIB
MOXeT OBITh BBEJICHA B MPUCYTCTBUH a/IbIOBaHTa. MOHUTOPHHT Ipoliecca HIMMYHH3ALUH MOXET OBITh ITPOBEICH
MyTEeM JIETEKTHPOBAHMS TUTPOB aHTHTEI B IIa3M€ WJIM CHIBOPOTKE. J{JI OIEHKN YPOBHEH aHTHUTEN MOTYT OBITH
npoBenieHb!l cTaHaapTHeIH ELISA wnu apyrue MMMyHOAHAIM3Bl C MCTOJIh30BAaHUEM MMMYHOTEHA B KadecCTBE
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AHTHICHA.

[Mocne nMMyHHU3aIMK )KUBOTHOTO aHTHTCHHBIM TpernaparoM nonunentuaa ActRIIB moxer ObITh momyye-
Ha aHTUCBIBOPOTKA, M, €CIH 3TO HEOOXOAWMO, U3 TAaKOW CHIBOPOTKH MOTYT OBITH BBIIEICHBI ITOJUKIOHAIBHBIC
agTHTena. [l npoxynupoBaHUS MOHOKIIOHAJIBHBIX aHTUTEN Y HUMMYHHU30BaHHOTO KHBOTHOTO MOTYT OBITH C0O0-
PaHbI aHTUTEJIO-TIPOAYIIHPYIONTNE KIETKA (TMM(OINTHI), @ 3aTE€M, B COOTBETCTBUH CO CTAaHAAPTHBIMHU IIPOIIEIY-
paMu CIUSHUS COMaTHIECKUX KIIETOK, 3TH KIETKA MOTYT OBITh IOJBEPTHYTHI CIMSHHUIO C MMMOPTAIN30BaHHBIMH
KJIETKaMH, TAKIMH KaK KJIETKA MHEIIOMEBI, B PE3YJIbTaTe Yero MOTyT OBITh MOJTydeHBI THOPHUAOMHEIE KIeTKH. Ta-
KH€ METOMBI XOPOIIIO M3BECTHHI CTICIIHAIICTAM U BKIIOYAIOT, HATIpUMeEp, THOPHUAOMHBIN MeToA (BIIEpBEIC pa3pa-
oorannsnii Kohler u Milstein, (1975) Nature, 256: 495-497), ruOpuIOMHBIA METOJ C UCIOJIb30BAHUECM YEIIOBE-
yeckux B-xnerok (Kozbar et al., (1983) Immunology Today, 4: 72), n EBV-rubpugoMHubIii MeTOA 1S IPOAYLIH-
poBaHMs YeroBeueckHx MOHOKIOHaNbHBIX aHTHTEn (Cole et al., (1985) Monoclonal Antibodies and Cancer
Therapy, Alan R. Liss, Inc. pp. 77-96). [ mOpuaoMHbIe KJIETKH MOTYT OBITh CKPUHHPOBAHBI MMMYHOXHMUYECKUM
METOJIOM Ha MPOXYLUPOBAaHNE aHTHUTEJ, CeNU(pHUIECKN pearupyromux ¢ nonunentuaom ActRIIB, u moHOKII0-
HAITLHBIX aHTHUTE, BBIJICIICHHBIX U3 KYJIBTYPHI, COICPIKAIICH TaKue THOPUTOMHEIC KIICTKH.

Hcmonb3yeMelii 31ech TepMHUH "aHTUTENO" BKIIIOYAET (parMeHThl aHTHUTENA, KOTOPhIE TakkKe Creludpude-
CKH pearupyroT ¢ paccMarpuBaeMbiM mosmnentuaoM ActRIIB. Anturena MoryT ObITh (parMeHTHPOBAHBI CTaH-
JApTHBIMH METOJaMM, M MOJTyYeHHbIC (pparMeHThl MOTYT OBITh CKPHHHPOBAHBI HAa BO3MOXKHOCTH MX HCIIONB30-
BaHUs B OTMICAHHBIX BHINIE CITOCOOaX, MPUMEHSIEMBIX I [EbIX aHTuTen. Tak, Hanpumep, F(ab'),-dpparmeHTs
MOTYT OBITH MOJTYYECHBI IyTEM 00pabOTKH aHTHTeNa rerncuHoM. Tak, Hampumep, F(ab'),-¢pparmMeHT MOXeT OBITh
00paboTaH AJIT BOCCTAHOBJICHUS NUCYJIb(OHUIHBIX MOCTHKOB B IIENIAX MpoaynupoBanus Fab-¢pparmentos. Tep-
MHH "aQHTUTEJO COTJIACHO M300peTeHnIo" Takxke BKIIoYaeT Oucrennpuyeckue, oHOIENOoYeyHbIe, XUMEPHBIE 1
TYMaHU3UPOBaHHbIE MOJIEKYIIBI, oOyafaroiue adpGUHHOCTHIO 10 OTHOUIEeHUI0 K mosmnentuay ActRIIB, coo0-
IraeMoii o MeHbIei Mepe oxHol obmacteio CDR maHHOTO aHTHTEeNa. B mpeArnouTUTEIhHBIX BapHaHTaX H30-
OpeTeHHs] yKa3aHHOE aHTHTENIO TaKXKe COJCPKUT IIPUCOSANHEHHYIO K HEMY METKY, KOTopast MOKET OBITh JeTeK-
THUpOBaHa (HaNpHUMep, TAKOM METKOH MOXeET ObITh PaJHoON30TON, (GIyOPECHEHTHOE COeTMHEHHE, (EPMEHT U KO-
(hakrop pepmenTa).

B HEKOTOPHIX MPEeNNOYTHTENEHBIX BapHAHTAX W300PETEHHS] aHTHTEIOM COTIACHO M300pPETEHHUIO ABISACTCA
MOHOKJIOHAJIFHOE aHTUTENIO, & B HEKOTOPBIX CBOMX BapHaHTaX HACTOSIIEe M300pETeHHE OTHOCUTCS K CIIOCO0Y
pa3paboTKN MOAXOMAIINX METOIOB IMONYyYCHHUS HOBBIX aHTHTEN. Tak, HalpuMep, METOJ MOIYYCHUS MOHOKIIO-
HAJIBHOTO aHTHTENA, KOTOpoe crenuduueckn cBsA3bBaeTcs ¢ nonunentuaom ActRIIB, MoxeT BkitouaTh BBejIe-
HUE MBIIIAaM UMMYHOTCHHON KOMITO3HIINH, coaepxamed monumentuy ActRIIB, B xomnuecTBe, 3¢ dhekTHBHOM
JUTSL CTUMYJISIIIAN JETEKTUPYEMOTO UMMYHHOTO OTBETA; TIOJIYYCHUC aHTUTEIIO-MIPOAYIIHPYIONINX KICTOK (HAPH-
Mep, KJIETOK CEJIe3eHKH) Y 3TUX MBIIICH; CIMSHUE YKa3aHHBIX aHTHTEJIO-IPOIYLHUPYIOMNX KIETOK C MUEIIOM-
HBIMH KJICTKAMHU Ui TOJNYYCHHS aHTUTEIO-IPOAYIHMPYIONINX THOPUIOM U TECTUPOBAHUE aHTUTEIO-
MPOAYIHMPYIOUINX THOPUIOM IS UIACHTH(OUKAIUN THOPUIOMBI, TPOTYLIUPYIONICH MOHOKIIOHATBHOE aHTUTEIIO,
KoTOopoe crenupuiecku cBszbiBaeTcs ¢ nosnunentuaoM ActRIIB. I'mOpunoma, mociie ee MOJXydeHHs, MOXET
OBITh pa3MHOXCHA B KIIECTOYHOH KYJIbTYype, HEOOS3aTEIBHO B YCIOBUSIX KYJIBTUBUPOBAHMUS, TPH KOTOPBIX THOPH-
JOMHBIE KJICTKH MPOAYIHPYIOT MOHOKJIOHAIBFHOE aHTHUTENIO, KOTOPOE CHEeNU(UIECKN CBSA3BIBACTCS C ITOJIUIIETI-
tugoM ActRIIB. MoOHOKITOHATEHOE aHTUTENIO MOXKET OBITh BBIICIICHO U3 KIIETOUHOUW KYJIbTYPHI.

Hcmone3yeMoe 31ech onpeaeneHue "crennpuaecKy pearupyronui c...", eClii OHO OTHOCUTCS K aHTUTEIY,
O3HaJaeT, Kak B OOIIMX YepTax M3BECTHO CIICIHAJIIICTAM, YTO JAHHOE aHTUTENIO SIBISETCS JOCTaTOYHO CEJIeK-
THBHBIM T10 OTHOIICHHIO K MPEACTaBISAIONIEMY HHTEPEC aHTUTeHy (HanmpuMep, k nonunenTtuny ActRIIB), Ho He
K APYTUM HE MPEICTABIAIONIMM HHTEPEC aHTUTCHAM, U YTO JaHHOE aHTUTEJIO MOXET OBITh UCIIOJB30BaHO, KaK
MHHUMYM, JUISl I€TEKTUPOBAHUS IPUCYTCTBUS NPEICTABISIONIET0 HHTEPEC aHTUI'CHA B OMOJIOTHYECKOM 00pasIe
KOHKPETHOTO THMa. B HEKOTOPHIX criocobax, B KOTOPEIX HCHOJIB3YETCs TaHHOE aHTUTEN0, TAKUX KaK TepareBTH-
YeCcKHUe METOJIbI, MOXKET OKa3aThCs JKeJaTeIbHON OoJiee BBICOKAs CTENEHb CHeUU(UIHOCTH CBs3bIBaHMA. MOHO-
KJIOHAJIbHBIC aHTHTENA 00BIYHO UMEIOT 00JIee BHICOKYIO TEHICHIHIO (TI0 CPAaBHEHHMIO C TTOJUKJIOHAILHBIMH aHTH-
Tenamu) K 3G (HEeKTUBHOMY pacO3HABAHUIO HY)KHBIX aHTUTCHOB, HO HE IEPEKPECTHO PEArHPYIONIUX MOJIUITCTITH-
noB. OmHuM 13 (aKTOPOB, KOTOPHIA BIMSAET HA CICIU(PHIHOCTh B3aMMOICHCTBHS aHTUTEJIO:aHTUTEH, ABISCTCS
ah(PUHHOCTH aHTHUTENNA K aHTUTeHY. XOTS HYXKHAsI CIISIIH(PUIHOCTh MOKET TOCTUTATHCS B HHTEPBAJIC PA3IMIHBIX
adhduHHOCTEH, OTHAKO, B OCHOBHOM, NPEANIOYTUTEIbHBIC aHTHUTENA TOJDKHBI 001anaTh ahpPUHHOCTHIO (JOJHKHBI
MMETh KOHCTAHTY [HCCOLHALIH), cocTapsomeit mpumepro 10, 107, 10, 10™ wm menee.

Kpowme Toro, BEIOOp METOZOB, NCHOIB3YEMBIX JJIsl CKPHHUHTA aHTHTEN B IETAX HACHTU(UKAIIIHN HY)KHOTO
AQHTHTENA, MOXKET 3aBHCETh OT CBOICTB MOJYYCHHOTO aHTHUTENA. Tak, HallpuMep, €CIIU aHTUTEJIO HCIIONB3YeTCs
JUTSL CBSI3BIBAHUS C aHTHTCHOM B PacTBOPE, TO MOXKET OKa3aThCs JKEJIAaTCIBHBIM MPOBEICHUE TECTA HA CBSI3bIBA-
HHUE B pacTBope. [ TecTUpOBaHMS B3aUMOICHCTBUS MEXK/Y aHTHUTEIAMH W aHTUTCHAMH B IEIIAX HICHTH(UKA-
UM OCOOCHHO TMOAXOJIINX AHTHTEI MPUMEHSCTCS P Pa3InYHBIX METOAOB. TaKMMU METOJaMU SBIISIOTCS
ELISA, anamussl Ha CBSI3bIBAaHHE METOAOM IOBEPXHOCTHOTO IUIa3MOHHOI'O pe30HaHca (HalpuMep, aHajlu3 Ha
cBs3pIBaHMe Biacore, Bia-core AB, Uppsala, Sweden), "conaBnu"-aHanussl (HanmpuMep, CUCTEMa IapaMarHuT-
HbIX cep IGEN International, Inc., Gaithersburg, Maryland), BecTepH-0noT-aHaNN3bl, aHATU3BI METOAOM HM-
MYHOTIPEIMITUTAIINYA 1 UMMYHOTUCTOXUMHYECKUH aHAIN3.

B HEKOTOPHIX CBOMX acleKTaxX HaCTOsIIee N300peTeHNEe OTHOCUTCS K aHTUTEIaM, KOTOPEIE CBSI3BIBAIOTCS C
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pactBopuMbiM TourenTiaoM ActRIIB. Takuwe aHTUTEeNna MOTYT OBITH MOJTYYCHBI, B OCHOBHOM, KaK OIMHCAHO
BBIIIIC, C MCTIOIB30BaHUEM pacTBopuMoro moyunentuna ActRIIB unu ero ¢pparmMenTa B kauecTBe aHTUTECHA. AH-
THTENa 3TOTO THIA MOTYT OBITh WCITOJIb30BAaHBI, HANpUMEP, IUIs AeTeKTHpoBaHus moiumnentuaoB ActRIIB B
OMOJOrUIecKrX 00pa3Iax W/Wiv s MOHUTOPUHTA YPOBHEH pacTBOpPUMBIX moymmenTuaoB ActRIIB y uannuBu-
Iyyma. B HEKOTOPBIX cydasx aHTHUTENO, KOTOPOEe CHeNN(UIECKH CBA3BIBACTCS C PACTBOPHUMBIM MOJIHIICITHIOM
ActRIIB, MoxeT OBITH MCIIOJB30BAHO JIJISI MOIYJISIIUK aKTUBHOCTH monwmnentuaa ActRIIB w/wmm nuranga Ac-
tRIIB, 1, TeM caMbIM, PETYJIANUN (CTUMYJISIIIAA WM WHTHOMPOBAHMSI) POCTA TKaHEH, TAKUX KaK TKaHW KOCTEH,
XPpAIIEH ¥ MBIIIIL; )KUPOBBIEC TKAHU U HEPBHBIE TKaHU.

5. CKpUHUHT-aHAJIU3BbL.

B HEKOTOPBIX CBOMX acleKTaX HACTOsIIee H300PETEHUE OTHOCUTCS K MIPHUMEHEHHUIO PACCMATPHBAEMBIX T10-
munentiuaoB ActRIIB (Hampumep, pactBopumbix noiumenTtuaoB ActRIIB) mis waeHTHUKANMKA COCAMHCHUMA
(areHTORB), KOTOPBIE SABJIAIOTCS ArOHHCTAMH WM aHTaroHwcramu monumnentunoB ActRIIB. CoenuneHwus, uiacH-
TU(UIIMPOBAHHBIC C MOMOIIBI0 TAKOTO CKPUHUHTA, MOTYT OBITh IMPOTECTHPOBAHBI B TAKUX TKAHSIX, KaK TKAHH
KOCTEH, XpsIIel U MBIIIIT, >KUPOBBIC TKAHW W/WJIA HEPBHBIC TKaHH, JUIS OI[CHKH CIIOCOOHOCTH 3TUX COCITUHCHHIN
MOJIYJIMPOBATh POCT TKaHU in vitro. JlaHHBIE cCOeMUHEHMS] MOTYT OBITh Tak)Ke, HO HEOOSA3aTeNbHO, IPOTECTUPO-
BaHBI Ha KHBOTHBIX-MOJIEIISX U OLIEHKU CIIOCOOHOCTH THX COCTUHEHUH MOAYIIMPOBATh POCT TKAHU in Vivo.

CymecTByeT MHOKECTBO METOJOB CKPHHHHTA TEPAaNeBTHUYECKHX CPEACTB, MOAYIUPYIOMINX POCT TKaHHU,
myTeM HaneanBaHus Ha noaunentusl ActRIIB. B HeKoTOpBIX BapraHTax M300pETCHHUS MOXKET OBITh OCYIIIECTB-
JIeH KPYITHOMACIITAOHBIH CKPUHHUHT COCIMHEHUHN IS UACHTU(UKAIINN areHTOB, KOTOPHIE YCTPAHSIOT BIMSHHE
ActRIIB-onocpenyembix 3¢ (heKToB Ha POCT KOCTH, XPSIIa, MBIIIII, )KUPOBOH TKaHU W/WIH HEUPOHOB. B HekoTO-
PBIX BapHaHTaX M300PETCHUS OCYIICCTRIISIOT aHAJH3 I CKPUHUHTA U WACHTU(PUKAIIMHA COSAUHCHHUN, KOTOPEIC
cnenu(pUIecKy HHTHONPYIOT WM TOJABIISIOT CBs3biBaHue nosunenTraa ActRIIB ¢ ero maptHepowm mo cBsi3piBa-
HUIO, TakuM Kak ymrang ActRIIB (manpumep, aktusuz, Nodal, GDF8, GDF11 uwimu BMP7). AnprepHaTHBHO,
MOJKET OBITh OCYIICCTBIICH aHAIU3 JUIST WACHTHU()HUKAIIMU COCIUHCHHUH, KOTOPHIC MMOBHIIIAIOT YPOBEHb CBS3bIBA-
Hus nojunentraa ActRIIB ¢ GenkoM-iapTHepoM 1O CBA3bIBaHUIO, TakkM Kak jsmranx ActRIIB. B npyrom Bapu-
aHTe N300pEeTEHNS TaKUe COeINHEHNS MOTYT OBITh HACHTH(GHUINPOBAHBI HA X CIOCOOHOCTH B3aMMOACHCTBOBATh
¢ nonunentuaom ActRIIB.

CymecTByeT 10CTaTOYHOE YHCIO (POPMATOB aHAIM30B, KOTOPHIE TOYHO HE ONMCAHBI B HACTOSIIEM H300pe-
TEHHH, HO TeM HE MEHee OHU M3BECTHHI CPEIHEMY CIICIIHAINCTY B TaHHOI oOmactu. Kak ommcaHo B HacTosAmIeH
3asBKe, TECTUPYEMbIE COSIMHEHUS (areHThl) COTIIACHO U300PETEHUIO MOTYT OBITh ITOJYICHBI JTIOOBIM KOMOWHA-
TOPHBIM XUMHYECKHM METOJaM. AJIbTepHATHBHO, paccCMaTpUBaeMble COCIMHEHUS MOTYT OBITh in Vivo WX in
Vitro CHHTE3UpOBaHBI CCTECTBEHHBEIM 00pa30M Kak OMOMOJEKYNBI. Takue COeAMHEHUs (areHTHI), TECTHPYEMBbIC
Ha UX CIIOCOOHOCTH JICHCTBOBATh KaK MOIYJISTOPHI POCTa TKAHU, MOTYT OBITh POIYIIMPOBAHBI, HATIPUMED, OAK-
TEPUAMH, IPONOKAMH, PACTCHUSMH U JAPYTHMH OpraHM3MaMu (HalpuMep, MPUPOTHBIC MPOMYKTHI), XUMHYC-
CKUMH METOJaMH (HampuMep, B BHIC HEOONBIIUX MOJEKYJ, BKIOYAs MENTUIOMUMETHKH) WM PEKOMOWHAHT-
HBIMH METOJaMH. TeCTHPYEMBIMU COCTUHCHUSMU, PACCMATPHUBACMBIMU B HACTOSINECH 3asBKE, SIBJISIOTCS HEIICTI-
TUIUIBHBIC OPTAaHUYCCKUE MOJICKYIIBI, MICTHIBI, MTOJUNICITHIBI, TENTUIOMUMETHAKH, CaXapa, TOPMOHEI U MOJIc-
KYJIbl HyKJICHHOBOH KHCJIOTH. B KOHKPETHOM BapHaHTE N300pPETEHUS TECTUPYEMBIM areéHTOM SBISICTCS HEOOIb-
Iasi opraHuveckast MoJIeKyJia, MOJIEKYJIIpHas Macca KOTOpO# cocTaBiseT mpuMmepHo Menee gem 2000 [la.

Tectupyemble COeANHEHHS COTIIACHO N300PETEHUIO MOTYT OBITh ITOJTyYeHBI B BUIC OJHOW JHCKPETHOM MO-
JIEKYJIBI WU B BHJE OoJiee CIIOKHBIX OMOTHOTEK, TAKUX KaK OMOJIMOTEKH, MOJYICHHbIE XUMHUIECKIM KOMOMHA-
TOPHBIM MeTOOM. Takue OMONMMOTeKH MOTYT BKJIIOUATh, HAIIPUMEP, CIIUPTHI, AIKHUITAIOTeHUIbI, aMIHEI, aMH-
JIBI, CIIOKHBIC A(PUPBI, ANBICTUABI, MPOCThIC dPUPBI U OPTaHUUCCKUEC COCAMHCHHS NPYTHUX KiaccoB. Tectupye-
MBI€ COCIMHCHUS MOTYT OBITh IPE3CHTHPOBAHBI TECT-CUCTEME B BBIICICHHOW (pOpME HITH B BHIIC CMECH COCIH-
HCHHI, B YaCTHOCTHU, B HAYaJIbHBIX CTAIWSIX CKPUHHUHTA. Takue COCIMHEHHUS MOTYT OBITh, HO HEOOS3aTEIBHO,
JICPUBATH3UPOBAHBI PYTUMHU COCAWHCHHUSIMH U MOTYT UMETh JICPUBATU3UPYIOIINC TPYIIIBI, OOJICTIarONIUe BEI-
JICIICHNE JaHHBIX cOeNWHCHHU. HeorpaHM4YmMBarONMMy MpUMEpaMu JIEPUBATH3UPYIOIIUX TPYIII SBISIOTCSA OHO-
TUH, (pIyopecIienH, TUTOKCUTCHUH, OCIIOK, (PIIyOpecUpYONIUiA B 3¢ICHOM IHANA30HE CIICKTPA, H30TOIBI, TTOJTH-
TUCTHIIMH, MarHUTHBIE cephl, rryTaThHoH-S-Tpancdepasza (GST), GoToakTHBHpyEeMble CITMBAIOIINE ar¢HTHl WIIH
JII00BIE X KOMOMHALINH.

Bo MHOTHX mporpamMmax CKpHHHHTA JICKAPCTBEHHBIX CPE/ICTB, B KOTOPBIX TECTUPYIOT OMONNOTEKH COoenu-
HEHHH ¥ MPUPOAHBIX SKCTPAKTOB, UL MAKCHMHU3AIIMH YHCJIa COCIMHEHUH, HaONIOMAaeMbIX B NAHHBIN MEPHOT
BPEMEHH, MOXKET OKa3aThCsI JKEIaTeNbHBIM NPOBEACHNE aHAJIN30B B KPyIMHOMAcCIITAaOHOM (opmare. AHAITU3HL,
OCYILIECTBIISIEMBIE B OECKIETOYHBIX CHCTEMax, HalpHMep CHUCTeMaX, KOTOpPBIE MOTYT OBITh MOIM(DHUINPOBAHEI
OYUINCHHBIMH WM HAMOJIOBHHY OYUIICHHBIMU OCJIKAMH, YacTO W MPEAMOYTHTEIEHO UCTIOIB3YIOTCS B Ka4eCTBE
"MpeBapUTEIFHOTO" CKPUHHUHTA, TO €CTh TAKUE aHAIN3EI MOTYT OBITh pa3paboTaHbI JJis OBICTPOTO BBISBICHUS U
OTHOCHUTEIILHO JICTKOTO JETCKTHPOBAHUS MOTU(PHUKAIMHA B MOJICKYJISIPHON MUIICHH, OIOCPEIyEMOH TECTHpYe-
MBIM cOeZMHeHHEeM. KpoMme Toro, TOKCHUecKoe BO3ICHCTBUE HA KIICTKY WJIM OMOJIOTHYECKAs TOCTYITHOCTh TEC-
TUPYEMOTO COCIUHEHUS, MOTYT, BOOOIIE TOBOPS, HE YUUTHIBATHCS B in Vitro CUCTEME, a BMECTO 3TOTO BCE BHH-
MaHHE B 3TOM aHaJIHM3€ MOXKET OBITh CHOKYCHUPOBAHO, IIIABHBIM 00pa3oM, Ha BIMSHUAH JICKAPCTBEHHOTO CPEICTBA
Ha MOJICKYJIPHYIO MHUIIIEHB, KOTOPOE MOJKET MPOSBIATHECSA B MOAUGUKAIMH a((UHHOCTH CBS3BIBAHUS ITOJIUTICTI-
tuga ActRIIB co cBs3pIBatomumMcest ¢ HUM OekoM (Hanpumep, turangom ActRIIB).
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B penpe3eHTaTHBHOM CKPUHHHT-aHAINA3E COTJIACHO M300PETCHHIO, KOTOPHIA ONMUCAH 3/1CCh JIUIIb JJIS HJI-
JFOCTpAIMY, TPEACTABIAIONICE HHTEPEC COCAMHCHUE IOJBEPTalOT KOHTAKTUPOBAHHIO C BBINCICHHBIM U OYH-
mieHHBIM TToaunentuaoM ActRIIB, oObruHO crmocoOHBIM CBs3bIBaThesa ¢ aurangoM ActRIIB, ecau 5To HE0OX0-
JIUMO IIJISl TIPOBEICHHS TaHHOTO aHaim3a. 3aTeM K cMecH coeamHeHus u mosmmnentuaa ActRIIB mobGasistor
KoMMo3uIuio, cogepsxairyto nurana ActRIIB. JlerekTupoBanue M KoJIMYEeCTBEHHAs OIEHKA KOMIUIEKCOB Ac-
tRIIB/murann ActRIIB mpenctaBisiroT co60ii MeTobI onpeaeneHust 3PPEKTUBHOCTH COSTUHEHUH B HHTHOUPO-
BaHWHU (WJIM TIOTEHITUPOBAaHUH) 00pa30BaHus KOMIUIEKCOB My nonunentuaoM ActRIIB u cBs3piBatonmmcst ¢
HUM OenkoM. D(PPEeKTUBHOCTD JTAaHHOTO COSAWHEHHS MOXKET OBITH OIleHEeHa IMyTeM MOCTPOCHUS KpHUBOH '"mo3a-
OTBeT" HAa OCHOBAaHWH JAHHBIX, IMOJIYUYCHHBIX C MCIIOIB30BAHUEM PA3IHYHBIX KOHIICHTPALUN TECTHPYEMOTO CO-
enuHeHMs. Kpome Toro, MOXeT OBITh TaKXKe OCYNICCTBICH aHAIHM3 C KOHTPOJIEM, B KOTOPOM JIJIsl CPAaBHCHHS HC-
noJb3yeTcss POHOBEIN ypoBeHb. Tak, HapUMep, B aHAIN3E C KOHTPOJIEM, BBIJICICHHBIA W OYHIICHHBIN JIUTaH]
ActRIIB moGaBisitor Kk KOMIO3WIUH, conepxamieii momumentun ActRIIB, m oOpasoBanme komiuiekca
ActRIIB/murang ActRIIB koMM4ecTBEHHO OICHUBAIOT B OTCYTCTBUE TECTHPYEMOTO coenuHeHus. [Ipu aToM cre-
JyeT OTMETHTh, 9TO, TI0 CYIIECTBY, OPSITIOK CMCIINBAHUS PEAarcHTOB MOXKET BapbUPOBATHCS, U TAKUE PEArcHTHI
MOTYT OBITh CMEIIIaHBl OJHOBpeMeHHO. Kpome Toro, ams pa3paboTku moaxomsmieii OecKiIeToyHON aHaTuTHIe-
CKOM CHCTEMBI BMECTO OYHIICHHBIX OEJIKOB MOT'YT OBITH MCIIOJIE30BAHBI KIETOYHBIE SKCTPAKTHI U JIN3ATHI.

O6pa3zoBanne KOMIUIEKCOB Mexay monunentuaoM ActRIIB wm cBs3pIBaronuMcs ¢ HAM OEITKOM MOXKET
OBITh AETEKTUPOBAHO PA3IUYHBIMH MeTonaMmu. Tak, HampuMep, MOAYIALUS 00pa30BaHUS KOMIUIEKCOB MOXET
OBITh KOJMYECTBEHHO OICHEHA C HCIIOJNB30BAaHHMEM, HAIPUMeEp, ICTEKTHPYEMO MEUYCHHBIX OENKOB, TaKMX Kak
paIMOAKTHBHO MeueHHbIe (Hampumep, P, *°S, "C wm *H), ¢nyopecuentHo Meuennsie (Hampumep, OUTL)
Wi (pepMeHTaTUBHO MeueHHBIe rmonunentua ActRIIB wim cBs3siBaronuiics ¢ HUM OCIIOK, ¢ IOMOIIBI0 HMMY-
HOAHAJIN3a WIIH XPOMATOTPaQUIECKOro ICTCKTHPOBAHUS.

B HEKOTOPBIX BapHaHTaX HACTOSIIETO U300PCTEHUS PACCMATPUBACTCS MIPUMCHCHHE aHATU30B C TOJISIPU3a-
UeH (IIyopecICHIIMY U aHAIM30B ¢ epeHocoM (iyopectieHTHO# pe3onancHo# suepruu (FRET) mis npsimoro
WIA HEMOCPEICTBCHHOTO M3MEPEHHS CTCIICHH B3aUMOACHUCTBHUS MexAy momunentunoM ActRIIB u cBsi3eiBaro-
mmMcs ¢ HuM OenkoMm. Kpome Toro, Bo MHOTHX BapHaHTaX W300pETEHUs MOTYT IPUMEHATHCS U IPYTHE CTIOCOOBI
JIETEKTUPOBAHWs, HAIIPUMEP, C MCIIOJIb30BAHUEM ONTHYECKHX BOJHOBONOB (mmyOsmkarmst PCT WO 96/26432 u
nateHT CIIA No. 5677196), moBepXHOCTHOTO TUIa3MOHHOTO pe3oHaHca (SPR), 7aT4nkoB MOBEPXHOCTHBIX 3apsi-
JIOB ¥ TaTYNKOB TIOBEPXHOCTHOTO HATSHKCHUSI.

Kpome Toro, B HacTosmeM M300pETeHUH pacCMaTPUBACTCS MPUMEHEHHE aHAJIN3a, POBOJANMOTO MOCpeI-
CTBOM "B3aMIMOJICHCTBHSI IO THITY 3axBarta', TakKe M3BECTHOTO KaK "aHaJHW3 C WCIOJb30BAHHWEM JBYXKOMIIO-
HEHTHOTO THOpHIa", KOTOPBIA OCYIICCTBISIOT B LENIX HICHTH()UKAIIUN ar¢HTOB, HMHTHOUPYIONINX WU ITOTCH-
UPYIOIUX B3auMoieiicTBre Mexay noiumentuaoM ActRIIB u cBsaspiBaromumcest ¢ HuM OenmkoMm. CM., Hampu-
Mmep, mateHT CIIIA No. 5283317; Zervos et al. (1993) Cell 72:223-232; Madura et al. (1993) J. Biol. Chem
268:12046-12054; Bartel et al. (1993) Biotechniques 14:920-924; u Iwabuchi et al. (1993) Oncogene 8:1693-
1696). B KOHKpEeTHOM BapHWaHTE H300pPETCHUS PACCMATPUBACTCS HCIOJB30BAaHUE OOPATHMBIX JABYXKOMIIOHEHT-
HBIX CITUTHIX CUCTEM IS UACHTU()HUKAINN COSAMHCHUI (HAIpUMEp, HEOOIBIINX MOJICKYJ WK TENTHAOB), KOTO-
pBIe HapyIIalOT B3auMoaelcTBre Mexmy monumentuaoM ActRIIB m cBsspiBatomumMmces ¢ HuM Oenkom. CM., Ha-
npumep, Vidal & Legrain, (1999) Nucleic Acids Res 27:919-29; Vidal & Legrain, (1999) Trends Biotechnol
17:374-81; u matentsl CIITA NeNe 5525490, 5955280 u 5965368.

B HexoTOpBIX BapHaHTax M300pEeTEHHUS paccMaTpUBAacMbIe COCIMHEHUS HICHTH(GUIUPYIOT MO0 UX CHOCO0-
HOCTH B3amMojelcTBoBaTh ¢ nojunentugom ActRIIB cormacHo m3obperenuro. B3anmoneiicTBue Mexay yka-
3aHHBIM coeluHCHHEM U monumnentuaoM ActRIIB MoxkeT OBITh KOBaJCHTHBIM WM HEKOBAaJCHTHBIM. Tak, Ha-
MpUMED, TaKOE B3aMMOACHCTBUE MOXKET OBITh WACHTH(UIIMPOBAHO HA YPOBHE OCJIKa C IPUMCHEHUECM OMOXUMH-
YECKMX METOJIOB in Vitro, BKJIFOYAs MEPEKPECTHOE CIIUBAHHE TOJ ACHCTBHEM ONTHYCCKU AKTUBHBIX arcHTOB,
CBSI3BIBAHME C PAJMOAKTUBHO MEUYCHHBIM JMTaHAoM M adduuHyto xpomaTorpaduio (Jakoby W.B. et al., 1974,
Methods in Enzymology 46: 1). B HEeKOoTOpBIX ciydasx COeIMHEHHS MOTYT ObITh CKPHHHUPOBAHBI B aHAIN3E Ha
OCHOBE MEXaHW3Ma WX JCHCTBHS, TAKOM KaK aHAIIN3 HA COCIUHCHHUS, KOTOPHIC CBA3BIBAKOTCS C IMOJIAMCITUIOM
ActRIIB. Takum aHamu3oM MOXKET OBITh TBEpIO(a3HBIM aHATN3 Ha CBA3BIBAHWE WJIM aHAJN3 Ha CBSA3BIBAHUE B
pacTBope. ANbTEpHATUBHO, T'eH, Komaupytomwuii mosmnentua ActRIIB, BMecTe ¢ pemoprepHoil cuctemoii (Ha-
npuMep, B-ranakro3unasoi, monudepasoil win O0eiIKoM, (IyopecHUpPYIONUM B 3¢]ICHOM JHANa30HEe CIIEKTPa),
MOJeT OBITh TPaHC(HUIMPOBAH B KIIETKY, a 3aTeM OMOIHOTEKY CKPUHUPYIOT, IPEATIOYTUTENHHO, ITyTEM BBICOKO-
MIPOM3BOIUTEIHHOTO CKPHHIHTA WIH C UCIIOIb30BaHUEM OTAETBHHBIX WIEHOB OMOIHOTEKH. MOTYT OBITH MCTIONb-
30BaHBl M ApPYrUe aHaJIW3bl Ha CBSA3bIBAHKE, IIPOBOJMMBIC HA OCHOBE OIPEACICHHOTO MEXaHH3Ma, HalpuMep,
aHANM3Bl Ha CBSA3BIBAHKE, KOTOPHIC MO3BOJIIIOT ACTEKTHPOBATH M3MEHEHHE CBOOOTHOW SHEpTHH. AHAIHM3BI Ha
CBSI3BIBAHKEC MOTYT OBITH TIPOBE/ICHBI C MCIIOJIB30BAaHUEM MHUIICHH, (PUKCHPOBAHHOW HA ITyHKE, Ha chepax Wik Ha
YUITax, WA 3aXBAYCHHOW UMMOOMIN30BaHHBIM aHTHTEIIOM, FUTH BBIJCICHHON IMyTeM KalWUIIPHOTO 3JIEKTpodo-
pe3a. CBsi3aHHBIC COCTUHCHUS MOTYT OBITh, B OCHOBHOM, JETCKTHPOBAHKEI C IMOMOIIBID KOJIOPUMETPUICCKOTO
WK (IIyOPECHEHTHOTO aHAJIN3a, FITH METOJIOM ITOBEPXHOCTHOTO IIA3MOHHOT'O PE30HAHCA.

B HEKOTOPBIX CBOMX aCHEKTaX HACTOSAIICE M300PETCHHE OTHOCUTCS K CIIOCO0AaM M areHTaM Ui CTUMYJIS-
UM POCTA MBI U YBEIMYCHUS MBIIICYHONH MACChl, HallpUMEp, MyTeM MOJABICHUS (YHKIUI MOJUITCITHIA
ActRIIB w/umm muranma ActRIIB. [Toatomy moboe uaeHTHPHUIMPOBAHHOE COSTMHEHNE MOXET OBITh MPOTECTH-
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POBaHO B IENBIX KIIETKAX WK TKAHAX, IN Vitro WIH in Vivo, IS MOATBEPKICHHUS €ro CIIOCOOHOCTU MOIYJIHPO-
BaTh POCT MBIIICYHON Macchl. I OCYIISCTBICHHS STHX IENICH MOTYT OBITh PUMCHEHBI Pa3IMYHBIC METOJIBI,
W3BECTHBIE CIenHanucTaM. Tak, HalpuMep, MOTYT OBITh OCYIIECTBIICHBI TaKHWe€ CIIOCOOBI COTJIACHO HM300peTe-
HUIO, KOTOPBIE TTO3BOJISIIOT MOJABIIATh WM WHTHOUPOBATh Mepeaady curHana mocpenctsom Oenka ActRIIB, ak-
THBHPOBAHHOTO IyTeM CBsi3biBaHUs ¢ JguranaoM ActRIIB (mampumep, GDFS). CnemyeT oTMETHTB, YTO POCT
MBIIICYHONH TKAaHH B OPTaHW3ME HPUBOIUT K YBEIMUCHHIO MBIIICYHOW MAacChl B OpPTaHU3ME IO CPaBHEHHIO C
MBIIICYHONH MacCOW COOTBETCTBYIOIIETO OpTraHM3Ma (MM TMOMYJISIUKA OPTaHU3MOB), B KOTOPOM HE IPOUCXOAUT
nepenavyn curHana nocpeactsoM oemka ActRIIB.

Tak, Harrpumep, BiusiHUE nosnnenTHa0B ActRIIB mmm TectupyeMbIx coetmHeHUH Ha pocT/mposudepariuro
MBIIICYHBIX KJICTOK MOXET OBITH ONpENeNICHO IyTeM M3MEpEeHUs] ypoBHEW sKcrpeccuu reHoB Pax-3 u Myf-5,
KOTOpBIE aCCOLIMMPOBAHHI C Mpoidepaneld MUOreHHbBIX KIETOK, M YPOBHEH sKcrpeccuu reHa MyoD, kotopas
accorupyetcs ¢ quddepennuanuei M (Hanpumep, Amthor et al., Dev Biol. 2002, 251:241-57). U3BecTHO,
yto GDF8 nHrndupyer skcnpeccuto reHoB Pax-3 u Myf-5 u npenymnpexmaet sxcnpeccuro reHoB MyoD. Ipen-
nosiaraercs, uyro nonunentuasl ActRIIB unu tectupyemble coeiMHEHNs MONABISIOT Takyto akTuBHOCTH GDFS.
Jpyroii mpuMep KIETOYHBIX aHAJIN30B BKIIOYAET M3MEpEHHE YPOBHA mpoimdepanuu MHOOIACTOB, TAKUX Kak
muobnactel C(2)C(12) B mpucyrcrBum nonunentuaoB ActRIIB wim tectupyeMbix coeawHeHui (Hampumep,
Thomas et al., J Biol Chem. 2000, 275:40235-43).

B nHacrosmem m300peTeHNH TakXKe PacCMAaTPUBAIOTCS aHAU3HI in Vivo, TPOBOAMMEIE TSI M3MEPEHHSI MbI-
IIeYHOW Macchl M cwibl. Tak, Hampumep, B myOnmkaruun Whittemore et al. (Biochem Biophys Res Commun.
2003, 300:965-71) omucaH METOJ U3MEPEHHS YPOBHS YBEIIMUEHHUS MACChl CKEJIETHOW MBIIIIIBI U CHJIBI COKpaIllle-
HUSI MBIIIIBI Y MBIIIEH. DTOT METO/ MOKET OBITh MCIOJIB30BaH, HO HEOOS3aTeNbHO, VIS OTPEJIeNICHUS TeparneB-
TUYECKOTO BJIHMSHUS TECTHPYEMBIX cOoeqUHEHUH (Hampumep, nonunentunoB ActRIIB) Ha Meimeunsie 3a0omeBa-
HUS ¥ TATOJIOTHH, HAIIPUMED, HA TAKHE COCTOSIHUS, KOTOPHIC aCCOLMUPYIOTCS C OTPAHWYCHHUEM MBIIICYHOH Mac-
CHI.

B HEKOTOPBIX CBOMX acreKTax HACTOsIIEe H300peTeHHE OTHOCHTCA K CII0co0aM 1 areHTaM JJIsl MOTYJISLUH
(CTUMYJISITIMY WUTH MTHTHOMPOBAHUS) 00pa3oBaHMsI KOCTH W YBEIMYEHHUS Macchl KOCTH. [ToaTomy moboe UaeHTH-
(bUIMPOBAaHHOE COCTUHEHHNE MOXET OBITh MPOTECTUPOBAHO B IEJIBIX KJIETKaX WM TKAHAX in Vitro WiM in vivo
JUTSI TIOATBEPKIACHHSI €70 CIIOCOOHOCTH MOJYJIUPOBATh POCT KOCTEH win xpsimieid. J{is 3ToH 1meaun MoryT OBITh
TIPUMEHEHBI Pa3INIHbIE METObI, H3BECTHBIE CTICITHATICTAM.

Tak, Hanpumep, BausHUE moyuenTUaA0B ActRIIB mim TecTHpyeMbIX COEMMHEHWH Ha POCT KOCTEH WIIH
Xpsillla MOXKET OBITh ONpEAeNICHO IMyTEeM H3MEpPEHUS YPOBHS HHIYyIHPOBaHUS Msx2 win muddepeHInpOBKA
npeocTeo01acToB (ME3CHXUMHBIX KJIETOK) B OCTE00JIacThl B KJIETOYHBIX aHalM3ax (cM., Hanpumep, Daluiski et
al., Nat. Genet. 2001, 27(1):84-8; Hino et al., Front Biosci. 2004, 9:1520-9). /IpyruM npuMepoM KJIETOYHBIX aHa-
JIM30B SIBIISICTCS aHAIIM3 OCTCOTCHHOW aKTUBHOCTH paccMarpuBaeMbIX monunentunoB ActRIIB u tectupyempix
COEIMHEHUH B mpeocTeobiacTax M ocreodsacrax. i MILTIOCTpAIlMK CIEAYyEeT OTMETUTD, YTO JUIsl HHQUIIMPOBa-
HUS TUTIOPUITOTEHTHBIX ME3eHXUMHBIX npeocteodnactoB C3H10T1/2, npeocteobnacros C2C12 u ocreobnacTos
TE-85 ObuM CKOHCTPYHpPOBaHBI PEKOMOMHAHTHBIE aJJCHOBHPYCHI, dKcnpeccupytomue ActRIIB. 3atem onpene-
JISIFOT OCTEOTCHHYIO aKTHBHOCTP ITyTeM M3MEPEHHS YPOBHS MHIYIHPOBAHUS IIEIOYHON (ocdaTassl, OCTCOKAb-
[IMHA ¥ MUHepanm3auu MaTpukca (cMm., Hanpumep, Cheng et al., J. bone Joint Surg. Am. 2003, 85-A(8): 1544-
52).

B Hacrosimem HM300peTEHHH TakXKe paccMaTpUBAeTCS aHAIM3Bl i Vivo, MPOBOAWMBIC IS M3MEPCHHUS
YpOBHSI pocTa KOCcTed miu xpsma. Tak, Hanmpumep, B myonmukannn Namkung-Matthai et al., Bone, 28:80-86
(2001) ommcaHbl KPBICHI C MOJICNIBIO OCTEOIIOPO3a, HA KOTOPBIX IMPOBOJMIM MCCIICOBAHUS 110 Penapanuy KOCTH
yepe3 KOPOTKH MepHOJ BpeMEHH Tocie nepenoma. B myonukamuu Kubo et al., Steroid Biochemistry & Mo-
lecular Biology, 68:197-202 (1999) Takxe ommcaHbl KpHICHI C MOJEIBIO OCTEOIIOPO3a, Ha KOTOPHIX IIPOBOIHIIH
MCCIIEZIOBaHMS MO pellapaliu KOCTH Yepe3 Oosiee JIMTENBHBIM IeproJ] BpeMeHH nociie nepeioma. PaboTsl, B
KOTOPBIX TPUBOIUTCS ONMCAHNE KPHICHHOM MOJAENHN JUIsl NCCIIEOBAHMS TIEpEeioMa KOCTEH U OCTEOIIopo3e, BO
BCEH CBOEH MOJHOTE BBOJSTCS B HACTOSIIEE ONMCAHWE TOCPEICTBOM CCHUIKH. B HEKOTOPBIX CBOMX acHeKTax
HacTosIee N300peTeHne OTHOCHUTCS K aHaNIW3aM Ha CPacTaHHEe KOCTSH MpHU IepesioMax, M3BECTHBIM CIEIHaIH-
ctaM. TakuMu aHaNM3aMU SBIISIOTCS aHAJIN3, B KOTOPOM IIPOBOIMPYIOT IIEPEIIOMEI, U THCTOJIOTHYECKUH 1 Ono-
XUMUYECKUIN aHaTu3bl, OUcaHHble, HanpuMmep, B mateHTe CLIIA No. 6521750, koTopblii BO BCei CBOEH MOTHOTE
BBOJIUTCS B HACTOSIIIEE OMUCAHNE TIOCPEICTBOM CCBIIKH M B KOTOPOM OIHCAHBI IKCTIEPIMEHTAIEHBIE TIPOTOKOJIBI
MIPOBOLIMPOBAHMS MIEPEIOMOB, a TAKXKE U3MEPEHHUS CTEIICHH IIEPEIOMOB H IIPOIECCOB UX peraparyy.

B HEKOTOPHIX CBOMX acleKTax HacTosIIee N300peTeHNne OTHOCUTCS K CITOCO00aM M areHTaM UIS PeTyJISIiH
YBEJIMYCHUS MacChl TeIa U OKUpeHus. Ha KJIeTOYHOM YpOBHE B Pa3BUTHH OKUPEHUS BAXKHYIO POJIb UTPAET IPO-
mudepanus u TupPepeHIIMPOBKA aTUTIOIUTOB, YTO IPUBOIUT K 00pa30BaHUIO JOMOTHUTEIBHBIX KHUPOBBIX KIIc-
ToK (azunoruToB). [ToaTomMy moboe HIeHTHQUIIMPOBAHHOE COEANHEHNE MOKET OBITH MPOTECTUPOBAHO B LIEJIBIX
KJICTKaX WM TKAHAX in Vitro WIK in Vivo IS TOATBEPXKICHHUS CIOCOOHOCTH 3THX COCAMHCHHNA MOIYTHPOBATH
aJINIIOTCHE3 MyTEM HM3MEPCHHS YPOBHs mpoiudepanuu wid TudepeHIUpPOBKH anunonuToB. s 3Toi nenu
MOTYT OBITh IPUMCHEHBI Pa3IMYHBIC METO/IbI, H3BECTHBIC CICIIMANIKNCTAM. TaK, HATPUMEp, BIUSHUC TTOJTHICITH-
na ActRIIB (manpumep, pactBopumoro mosmmnentuaa ActRIIB) wimm tecTupyeMbIX COeTUHEHU Ha auIIOTEeHE3
MOJKET OBITh OTIPEJIEIICHO MyTeM H3MEPEHUs YpoBHS nuddepenimpoBku npeaaunoruToB 3T3-L1 B 3penbie aan-
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MOLUTHI B KJICTOYHBIX aHANN3aX, HAPUMEp, IIyTeM HAOIIOJCHUSA aKKyMYJISIMHA TPHAIMITIUIICPUHA B BE3UKY-
JIaX, OKPALICHHBIX MACJSTHBIM KpacHbIM O, W BBISBICHHS HEKOTOPHIX MAapKEPOB aTUIIOIMTOB, TakuX kak FABP
(aP2/422) u PPARYy 2. Cm., Hanpumep, Reusch et al., 2000, Mol Cell Biol. 20:1008-20; Deng et al., 2000, Endo-
crinology. 141:2370-6; Bell et al., 2000, Obes Res. 8:249-54. /IpyruM npumMepoM KJIETOYHBIX aHAJU30B SBISIET-
cs1 aHanu3 poiu mosnentuaoB ActRIIB u TectupyeMbIx coennHeHUi B Mpoiudepanuu aaurouTOB HITH Kie-
TOK-TIPEIIIECTBEHHUKOB aJNITOIUTOB (Hampumep, kiaetok 3T3-L1), Hanpumep, myTeM MOHHTPUHTA OPOMIIE30K-
cuypunue (BrdU)-mo3utuBHeix kinetok. Cm., HanpumMep, Pico et al., 1998, Mol. Cell. Biochem. 189:1-7; Masuno
et al., 2003, Toxicol Sci. 75:314-20.

CrnenyeTr OTMETHTh, YTO CKPUHUHT-aHAJIHN3Bl COTIACHO M300PETEHHIO MPUMEHSIOTCS HE TONBKO I pac-
cMatpuBaeMbIx nosmmentuaoB ActRIIB u BapuanToB nonmmentunoB ActRIIB, HO Takke W s MOOBIX TECTH-
PYEMBIX COeIUHEHHM, BKIIIOUasi arOHUCTHI M aHTaroHucThl nonunentuaoB ActRIIB. Kpome Toro, aTu ckpuHUHT-
aHAJIU3bI MOTYT OBITH MPOBEICHBI ISl TOATBEPKIACHUS 3 HEKTUBHOCTH HYKHBIX JICKAPCTBCHHBIX CPEICTB U IS
KOHTPOJISl UX Ka4ecTBa, 6.

PenpesenTaTHBHOE TepaneBTHYECKOE IPHMEHEHUE

B HekoTophIx BapuaHTax M300peTeHUS] KOMITO3HUIMH (HanpuMep, noaunentuaos ActRIIB) cornmacho uzo-
OpeTeHnI0 MOTYT OBITh MCIIOJIB30BAHBI IS JICUCHUS WIH MPEAYIPEKICHNS 3a00IeBaHISI WM COCTOSIHHSA, KOTO-
pBI€ aCCOMMUPYIOTCS ¢ aHOMaJbHOW akTUBHOCTHIO monunentuaa ActRIIB w/mmm nmuranmga ActRIIB (manpumep,
GDFS). Takue 3aboneBaHusi, pacCTPOMCTBA WJIM COCTOSHHS Ha3bIBAIOTCS 371eCh oOmmM TepMuHOM "ActRIIB-
ACCOITMMPOBAaHHBIE COCTOSHUA". B HEKOTOPBIX CBOMX BapHaHTax HACTOAIIEEe W300peTeHHEe OTHOCHTCS K CIIOCO-
06aM JledeHHUs WX MPEeIyNpekKACHUs 3a00JeBaHNS Y WHANBHAYYMa, HYKIAIOWIETOCS B 3TOM, ITyTeM BBEACHUS
YKa3aHHOMY HMHIUBUAYYMY TeparneBTrdecku 3¢ ¢deKTuBHOTO KonmdecTBa monumentuna ActRIIB, omucanHoro
BhIIIe. Takue crocoObl SBISIOTCS OCOOEHHO MOIXOJSIIUMHM JUIs TEPAaleBTHUECKOTO WIIM NMPO(HIaKTHIECKOTO
JICYCHUS! )KUBOTHBIX, a OOJIee MPEANOYTHTENHHO, YEIOBEKa.

HUcnonb3yeMslii 371ech TepMUH "TepaneBTHUECKOE CoeIMHEHuE", KOTOpoe "mpeaynpexaaet” pa3BuTue pac-
CTPOMCTBA WJIM COCTOSIHHS, O3HAYaeT COEANHEHHUE, KOTOPOE, B CTATUCTUYECKOM 00paslie, MOAaBIsET pa3BUTHE
paccTpoiCTBa WM COCTOSTHHS B 00paboTaHHOM 00paslie, 10 CpaBHEHHIO ¢ He0OpabOTaHHBIM KOHTPOJIBHBIM 00-
pasioM, WK 3aMeJUIsIeT Ha4yalo Pa3BUTHS WM OCJIA0ISIET TSHKECTh OJJHOTO MIIM HECKOJIBKUX CUMIITOMOB TaKOT'O
paccTpoiCTBa WM COCTOSIHHA 10 CPAaBHEHHIO ¢ HEOOpaOOTaHHBIM KOHTPOJBHBIM 0Opa3moM. Mcmoms3yeMsrii
3/1ech TepMUH "JedeHne" BKIIFOYaeT MPOPUIAKTHKY YKa3aHHOTO COCTOSHUS, OCIa0JIeHHe WA TPEJOTBPaICHIE
€ro pa3BUTHS ITOCTIE TUATHOCTHUKHU TaKOTO COCTOSHHUS.

Kommnexcer ActRIIB/murang ActRIIB urpatoT BaxHyI0 poiib B POCTE TKaHH, a TAK)KE HA PaHHUX MPOIIEC-
caxX pa3BUTHS, TAKUX KaK PEryJnus 0Opa30oBaHUS PA3IHYHBIX CTPYKTYP, WIH B OJHOM MM HECKOJIBKUX IOCT3-
BOJIIOITMOHHBIX (DYHKIHMAX, BKJIIOYAs] Pa3BUTHE MOJIOBOHM (PYHKINH, MPOIYyIHPOBAaHHE TOPMOHOB THNO(H3a U 00-
pa3oBanue KocTeit u xpsma. Takum oOpa3oMm, ActRIIB-acconMMpOBaHHBIME COCTOSHUSIMHE SBIISIFOTCS aHOMAIIb-
HBII pOCT TKaHM M JedeKThl pa3Butus. Kpome toro, ActRIIB-acconnnpoBaHHBIMH COCTOSIHUSIMU SIBJISIOTCSI, HO
HE OTPaHUYMBAIOTCS UMH, COCTOSIHHS, aCCOLMUPOBAHHbBIE C HAapyIIEHHEM pocTa M JU((HEepEeHINPOBKH KIICTOK,
TaKHe KaK BOCIaJIeHHe, aJUIepTHsl, Ay TONMMYHHBIE 3a00J1eBaHMsI, HHPEKIIMOHHBIC 3a00I€BaHUS U OITyXOJIH.

PenpesentaruBHpiMu ActRIIB-acconuupoBaHHBIMU COCTOSIHUSMU SIBJISIFOTCS. HEHPOMBIILIEUHBIE PacCTpoii-
cTBa (Hampumep, MbIIeIHas TUCTPOGOUS U aTpodUs MBIIIIT), XPOHUIECKass 00CTPYKTHBHAS OOJIE3HD JIETKUX (U
runotpodust Mei, acconuupoBanHas ¢ XOBJI), cuHapOM TUNOTPO(GHUH MBI, CAPKOMEHUs, KaXeKCHs, pac-
CTPOHCTBA, aCCOIIMMPOBAHHBIE C OTIIOKEHHUEM JKHpa B TKaHU (HAIIPUMEDP, OXKHUpPEHHE), TuadeT THIa 2 U JIereHe-
paTuBHOE 3a0ojeBaHWEe KOCTH (Hampumep, octeornopos). [pyrumm penpeseHTatuBHBIMEH — ActRIIB-
ACCOITMMPOBAHHBIMU COCTOSIHUSIMH SIBIISTIOTCSI MBIIICYHO-ACTCHEPATUBHBIE W HEHPOMEBIIIEYHBIE PAcCTPOICTRa,
penapanus TKaHu (HarpuMmep, MpH 3aKHUBJICHUN paH), HeHpoJlereHepaTuBHbIe 3a00JIeBaHns (HAIIpUMEp, aMHO-
Tpoduyeckuii OOKOBOH CKJIEp03), IMMYHHBIE PacCTpOWCTBa (HAaNpUMEpP, pacCTPOWCTBA, acCOLMMPOBAHHBIE C
aHOMaJIbHOH Tponudepanyneit nim GyHKunuei MTMMQOIUTOB), U 0XKUPEHHUE MM PACCTPOHCTBA, ACCOIIMUPOBAHHbIC
C aHOMaJILHOM npondeparyen aJuInonuToB.

B HexoTOphIX BapuaHTax M300peTeHUs] KOMIIO3UIUH (HAarpuMep, pacTBOPUMBIX noiumentunoB ActRIIB)
COTJIACHO N300PETEHUIO MCIIOIB3YIOTCS IS JICUeHHsI MbleqHol aucTpodun. Tepmun "Mbleunas nuctpodus’
O3Ha4aeT TPYIIy JETeHEPATHBHBIX MBIIICYHBIX 3a00JICBaHUH, XapaKTEePU3YIOIINXCS TOCTETIEHHBIM OCIabIeHN-
€M U pa3pymIeHHEeM CKEIEeTHBIX MBIIII], & MHOTJa MBIIII] CEpALa M IBIXaTeIbHBIX MyTei. MBIeuHsle tucTpodun
MPEACTABISIIOT co00M TreHeTHdeckrne 3a00NeBaHUs, XapaKTepU3YIOIIHECS IPOrPEeCcCHpYIOmel TumoTpoduein
MBI ¥ cTa00CTHIO MBI, KOTOPBIE HAYMHAIOTCS ¢ MUKPOCKONIMYECKUX M3MEHEeHHH B MbImax. [To mepe oc-
na0JIeHNs MBI B TEYCHHUE OTIPEACICHHOTO TIEPHOia BpEMEHN MBIIIIEUHasl CHJIa y YeJIoBeKa CHIKaeTcs. Pempe-
3CHTAaTHBHBIMH MBIIICYHBIMHA AUCTPOPHUIMHU, KOTOPHIE MOTYT OBITh MOABEPTHYTHI JICUCHHUIO MO CXEMeE, Ipeay-
CMaTpuUBaroOLIeH MCIOIb30BaHNe paccMaTpuBaeMblx noiunentunos ActRIIB, sBisitoTcs MplmeuHas 1uctpodus
Hromenna (M/1/]), mbieunast quctpodus bexkepa (M/1B), mpimeunas auctpodus Dmepu-/peitdyca (MAD ),
MBlIIeYHast qucTpodust TazoBoro u miedeBoro nosicos (MTIIII), mede-nonaToyHo-1HLeBas MBIILICUHAs JHC-
tpodust (IIITJT v ITITJIJT) (Takxke n3BecTHast kak Oosie3Hb Jlanmysu-JlexepruHa), MUOTOHHYECKAs AUCTPODUS
(MTJ) (Taxxke u3BecTHas Kak O0onesnp LlTeitHepTta), Mbimednas nuctpodus rimasa u mHocornotrku (MATH), muc-
TanbHas MplmeyHas auctpodust (JIM/1), u HacnencTBenHast Mpiiewnas quctpodus (HMD).

Mpermegnast muctpodus lromenna (M/IJ1) BrepBbie Oblia onrcaHa GpaHIy3CKHM HEBpOJIOTOM [ niiomoMm

-23-



018868

Benmxamun Amann [romenHoM B 1860-x romax. Menmeunast auctpo¢ust bexkepa (M/IB) Obuta Ha3zBaHa 1o
UMeHH HeMmenkoro Bpauda Ilerepa Omunsa bekkepa, koTopslil Baepssle onucan 3toT Tun MJIJI B 1950-x ronax.
MJIJI sBisieTcst OHOM M3 HauboJIee YacTo BCTPEUAIOIIMXCS HACIEICTBEHHBIX 3a00JICBaHUN Y MY)KUUH, KOTOPOH
ctpanmaet onuH u3 3500 myxunn. MJ1/] pa3BuBaeTcs B ciydae pa3pylIieHUs reHa JUCTpOopHUHA, JIOKATH30BAHHO-
TO Ha KOPOTKOM Iu1ede XpoMacoMbl X. [TOCKONBKY y My»XYWH UMEETCS TOIBKO OJHA KOIHS XPOMOCOMBI X, TO Y
HUX MPUCYTCTBYET TOJIBKO OJHA KOMUS reHa mquctpoduHa. B oTcyTcTBHe Oenka nuctpoduHa, MBIIIIA JIETKO pas-
pyIIaeTcs mpy MPOXOKICHUH IUKIOB COKPAIICHUS U pellakCallii. XOTs Ha PaHHEH cTaauu 3a00IeBaHuUs MBIIII-
I[a KOMIICHCHPYETCS TOCPEICTBOM pereHepalid, OJHAKO Ha Ooyiee MO3THHUX CTAIUSAX, MBIIMICYHBIE KIICTKH-
NPE/AIIECTBEHHUKN OOJbIIe HE MOT'YT IIpEeTepIeBaTh MMEIOLIeecs ITOBPEXIACHUE, B pe3ysbTaTe 4ero 370poBas
MBIIIIA 3aMeHseTCs. He()yHKIIMOHAIBHOW (HOPO-KUPOBOIT TKAHBIO.

M/Ib Bo3HMKaeT B pe3yibTaTe pa3iMuHbIX MyTaluii B reHe auctpoduna. Y nanuentoB ¢ MJIb mpucyrer-
BYET HEKOTOPOE KOJIMUECTBO TUCTPOPHHA, HO JIMOO 3TO KOJMUYECTBO SIBISETCS HEJOCTATOYHBIM, JIMOO 3TOT AMC-
TpoHH UMeeT HeJlocTaTouHyto GyHKuuio. [Ipy aTOM criesyer NpHHATH BO BHUMaHUE TOT (axT, 4To ONpe/eiIeH-
HOE KOJIMYECTBO JUCTPO(HHA TaK jK€ CHIBHO MM OBICTPO 3allHIaeT MBIIIB! nanueHToB ¢ M/1b ot nerenepa-
MM, KaK ¥ MBIIIIHI Jiroaei ¢ MJIJ1.

Tak, HanmpuMep, HEJaBHO IMPOBEACHHBIE MCCICIOBAHHUSA NPOJEMOHCTPHPOBAIH, YTO OIOKHPOBAHHWE WIH
smuvuHanug GyHKun GDF8 (muranma ActRIIB) in vivo MoxeT crioco6cTBoBaTh () PEKTHBHOMY JIEUSHHIO, TIO
MEHBIIIEH Mepe, HEKOTOPBIX CUMNITOMOB y marerToB ¢ MJIJI u MJIb. Takum o6pa3om, paccMaTpuBaeMBbIe TI0O-
munentuasl ActRIIB moryt aeiictBoBath kak mHrHONTOPE GDF8 (aHTaroHWCTHI) W SIBISIIOTCS albTePHATUBHBI-
MU cpeactBamu, OnokupyromuMu yaknun GDF8 w/mmm ActRIIB in vivo y manuentoB ¢ MIJ] u ¢ M/IB. DToT
pe3ysbTaT MOATBEPKAACTCS M IOAKPEIUIIETCS MPEACTaBICHHBIME 3/1€Ch JTaHHBIMH, NIPU ATOM OBUIO ITOKa3aHo,
yro Genok ActRIIB-Fc cocoGcTByeT yBETMYEHUIO MBINIEYHON Macchl Y MBIINIEH C MOJEINBIO MBIIIEYHOM JTHc-
Tpoduu.

Amnanorn4HeIM 00pa3oM, paccmarpuBaeMble nonunentiasl ActRIIB mpencrasnstor co6oit s dexTuBHBIC
CPE/CTBA, YBEIUUMBAIOUINE MBIIICYHYIO Maccy MpPHU JIPYTUX MaTOJIOTHYECKUX COCTOSHHAX, IPH KOTOPBIX HEOO-
XoIuMoO Takoe yBenmdeHue. Tak, Hanpumep, ABC, Takxke HaszpiBaeMblid Oose3Hbio Jlym ['epura (3abosieBanue
JBUTATEIFHBIX HEHPOHOB), MPEACTABISACT COOOH XPOHMYECKOE HEHM3ICYHNMOE W MPOTPECCHPYIONIEe paccTpoid-
ctBo ITHC, xoTopoe mopaxaet aBUTaTelbHbIe HEHPOHBI, TO ecTh KoMImOoHeHThl [IHC, KoTOphie COenUHSIOT TO-
JIOBHOW MO3T cO cKeleTHhIMU MbImtamu. [Ipu ABC nBurarensHble HEHPOHBI MOBPEXKIAIOTCS M B KOHSYHOM CUe-
T€ TOTHOAOT, M XOTS TOJIOBHOM MO3T 4eJOBeKa OOBIYHO ITONHOCTBIO COXpaHsSET CBOM (YHKIWH W HAXOIUTCA B
BO30Y)KICHHOM COCTOSIHUH, OJJHAKO CHUTHAJ, ITOJIaBACMBbIii MBIIIIIAM Ha COKpAIICHNE, HUKOT/Ia HE JOCTHUTaeT Iie-
m. bonmsmmacTBO Mroneit crpagaer ABC B Bo3pacrte ot 40 1o 70 ser. CHavana ocnaOnsioTcs Te JBUraTesIbHbIE
HEWpPOHBI, KOTOPBIE BO3JICHCTBYIOT HA PYKH WIKM HOTH. Y marueHToB ¢ ABC MoXeT HaOJIoaaThes 3aTpy THeHHAas
MOXOJKa, OHU MOTYT POHATH BEIIM, MajaTh, UMETh 3alMHAIOIIYIOCS PeYb U MOTYT IpeaaBaThbCs HEKOHTPOIH-
pyeMoMy cMeXy WX Iady. B KoHeYHOM cdeTe MBIIIIBI KOHEYHOCTEH HAYMHAIOT aTpo(upoBaThcs OT Oe3aencT-
Busl. Takast MpIIIeYHast cIa0OCTh MOAPHIBAET CHIIBI YEJIOBEKA, M OH MOXKET HY)XKJIAaThCsl B MHBAINIHON KOJISICKE,
100 OH CTAHOBHTCS BOOOIE HECIIOCOOHBIM BCTaBaTh ¢ rmoctend. bombmmHcTBO mManuenToB ¢ ABC ymmupaer
yepes 3-5 1er mocne Hadana 3a00eBaHUS OT HEIOCTATOYHOCTH JIBIXaTEIbHBIX IyTeH WM OT OCIIOXHEHHUH, BO3-
HHUKAIOIKX B PE3yNbTaTe UCKYCCTBEHHOIN BEHTWIAIMH JETKUX, TOAOOHO TOHW, KOTOPYIO OOBIYHO HMPOBOIAT IpHU
MTHEBMOHHUH. DTH PE3yNbTaTHl MOATBEPIKIAIOTCS M IMOAKPEIUISIOTCS TPEACTABICHHBIMHU 37I€Ch NaHHBIMH, TpU
3TOM OBLJIO MOKa3aHo, uyTo Oenok ActRIIB-Fc BrI3bIBaeT 3aMeTHOE YBENTUYIECHHE MBIIIICYHON MACChl M TIOBBIIIIACT
MPOJOIHKUTEITLHOCTD XKU3HU y MbIIel ¢ moaenbio ABC.

YBenuueHue MBIIIEUHO Macchl, MHAyLHUpoBaHHOe nohunentuaoM ActRIBB, moxeT Takke naBath MOJ0-
JKUTENBHBIA d(QEKT NpH JICUCHNH MAIMEHTOB, CTPAJAIOINX 3a00JIeBaHUsIMH, aCCOLMUPOBAHHBIMU C TUIIOTPO-
¢ueit mpi. B myGnukanun Gonzalez-Cadavid et al. (cM. BbIe) coodmmanock, uto skcnpeccust GDF8 obpaTtHo
MPOTIOPIIMOHAIEHO KOPPENHUPYET ¢ OE3KUPOBOM Maccoil y 4eloBeKa, M YTO MOBBINIEHHAs SKCIpEcCUsl TeHa
GDF8 accomunpyercst ¢ norepei Maccel y MyxuuH, ctpagatomux CIIM/loMm ¢ curapomom ucromenus. B pe-
3ynbrare nHruouposanus Gynknun GDF8 y nanmentoB co CIIW/lom, no MeHblIel Mepe, HEKOTOPBIE CUMIITO-
Mmel CITM/la MOTyT OCabiIsAThCs, a MOTYT U BOOOIIIE MCUE3HYTh, YTO TTO3BOJISICT 3HAYUTEIHFHO MTOBBICHTH KayecT-
BO >kxu3HM narnueHToB co CITH Jom.

IMockonbky noteps pynkmum GDFS (muranga ActRIIB) Takxke accommmpyertcs ¢ OTepei xupa 06e3 cCHU-
JKEHUSI YPOBHSI MOTJIONMIEHUS MUTATEIBHBIX BemecTB (Zimmers et al., cM. Boime; McPherron u Lee, cM. Boime),
TO paccMaTpuBaeMble mosumnentuasl ActRIIB MoryT OBITH Takke MCTOIB30BAaHBI B KAUECTBE TEPANEBTUICCKUX
CPEICTB IS 3aMeJICHHS FITH MPEaYIIPEkKACHUS Pa3sBUTH OXHUPeHUs u auadera tuna II. DTu pesynspTaTs moa-
TBEPIKIAIOTCS U MOJIKPEIUIIOTCS MPEACTaBICHHBIMH 3/1€Ch IaHHBIMH, ITPH 3TOM OBLIO TIOKa3aHo, YTO OeoK Ac-
tRIIB-Fc ymy4maer MeTaOIn4ecKuii CTaTyC y MBIIIEH ¢ OKHPEHUEM.

CHHIPOM aHOPEKCHH-KaXeKCHH TIPH pake sIBISIETCS] OHUM M3 HanboJsee HeOIaronpusITHBIX U OMAaCHBIX JUIS
KHU3HN (akTopoB mpu pake. Ilporpeccupyromiee CHIXEHHE Macchl Tela B Cllydae CHHIPOMa aHOPEKCHH-
KaXeKCHH TNpPU pake SIBISICTCS OCHOBHBIM OTIMYHMTENILHBIM NPHU3HAKOM paka MHOTHX THIIOB, M NPUBOJHUT HE
TOJIBKO K YXY/IICHHUIO Ka4eCTBA KM3HM U K Hed(P(EKTHBHOMY OTBETY HAa XMMHOTEPAITUIO, HO TAKXKE U K YMEHb-
IICHUIO TPOIOJDKUTEIBHOCTH JKU3HU TI0 CPAaBHEHUIO C MAI[EHTaMH, Y KOTOPBIX HMEIOTCS TaKHe K€ OIyXO0JH, HO
He HaOIromaeTcs MoTeps Macchl Tena. Kaxekcus, acColMupoBaHHAs ¢ aHOPEKCUEH, TmoTepelt KUPOBOH U MBI-
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NICYHOHN TKAaHU, ICUXHMICCKUM PACCTPONCTBOM U CHIDKCHHEM Ka4yeCTBa KU3HU, SBISICTCS PE3YJIETATOM CIOXKHOTO
B3aUMOJICHCTBHS PAKOBOH OIyXOJIA C OPraHM3MOM XO3sIMHA. JTO 3a00JIeBaHUC SABISICTCA OIHOW U3 Hamboiee
pacTpoCTpaHEHHBIX NPUYHH CMEPTHOCTH MAIlMEHTOB, CTPANAIOIINX pakoM, KoTopas coctasisier 80%. lanHoe
3a00IeBaHHe TIPENICTABISIET COO0H KOMIUIEKCHOE HapylIeHHe MeTaboan3Ma OelKOB, YIJIEBOJIOB 1 KHpoB. OIry-
XOJH HETOCPEICTBEHHO M KOCBEHHO MPHUBOJAT K Pa3BUTHIO NMATOJOTHHA, KOTOPBIE, B CBOIO OYepe/ib, BHI3BIBAIOT
AQHOPEKCHIO M MOTEPI0 Macchl. B HacTosimee BpeMs He CyIIeCTBYET KaKOro-THO0 crioco0a peryssimuy Wil mpe-
JOTBPAIICHUS MIPOIIECCOB Pa3BUTHS omyxoieid. CHHAPOM aHOPEKCHU-KaXeKCHH TP pake BIHSET Ha MPOIYIH-
pOBaHHE ITUTOKWHOB M Ha BBICBOOOXKIICHHE JINIHI-MOOMIN3YIONUX U TPOTEOTU3-HHAYLIUPYIOMNX (aKTOPOB, U
MPUBOJUT K M3MCHCHHUIO MPOMEKYTOYHOTO MeTabomu3Ma. XOTsS aHOPEKCHS SABJSIETCS IUPOKO PACTIPOCTPAHCH-
HBIM PacCTPOMCTBOM, OJTHAKO JIMIIb OJHO CHU)KCHUE MOTPEOJICHHUS MHUIMUA HE CIOCOOHO M3MCHHUTH COCTaB Be-
IIECTB B OpTaHU3ME, HAOIOIacMbIi y MAIlMEHTOB, CTPAJAIOIINX PAKOM, a YBEIHUCHHUE TTOTPEOICHHS I MO-
JKET MPHUBECTH K PEBEPCUU CHHIPOMA HCTOIICHUSA. EciK y ManueHToB, CTPaAaronuX PakoM, B TCUCHUC IICCTH
MecsIIeB HaOItoJaeTcs OeCIpUYUHHAS TOTEPS] MACChl, COCTABIIONMAs Oojee, yeM 5% OT MPEKIMHUIECKON Mac-
CBI, TO TAKHX MAI[CHTOB CJICIYeT OTHECTH K HHIUBUIYYMaM C TIOJO3PCHHUEM Ha PakK.

ITockosbky OBLTO OOHAPYKEHO, UYTO Y B3POCIBIX MBIIIEH cucTeMHas cBepxdkcnpeccuss GDF8 nuaynupyer
3HAYUTEIbHYIO TIOTEPIO MBIIIICYHON W KHPOBOI TKaHH, aHAJIOTHYHYIO IIOTEPH, HAOII0JaeMoil y 4eJloBeKa ¢ CHH-
IpoMaMu kKaxekcuu (Zimmers et al., cM. BbIIe), TO paccMaTpuBaeMble noumentuasl ActRIIB, momydenHsie B
BUze apMareBTUIECKUX KOMIIO3UINI, MOTYT OBITh C YCIIEXOM HCIOJIB30BaHBI ISl IPEAYIPEKIACHIS, JICICHUS
WA OCJA0NICHUsSI CUMIITOMOB, HaOJIIOMaeMBIX IIPH CHHAPOME KaxXeKCHH, B TOM CITy4ae, TJe KeJIaTeIbHbIM SBIIS-
€TCS POCT MBIIIICYHON TKaHH.

B nmpyrux cBoMX BapHaHTaX HACTOSINEE M300PETCHHE OTHOCUTCS K Croco0aM MHIYIUPOBaHUS 00pa3oBa-
HUS KOCTEH W/WIIK XPsIa, IpeaynpexIeHUs TOTEPHU KOCTHOM TKaHH, MOBBIIICHUS YPOBHS MUHEPAITH3AIUN KOC-
TH WIK NMPEIYNPSKICHUS JeMUHEpaTH3alui KOCTH. Tak, HanpuMep, paccMarpuBaeMbie momumnentuasl ActRIIB
U COCIMHCHHUS, WACHTU(PHUIIMPOBAHHEIC B HACTOSALICM HM300PCTEHUH, MOTYT OBITh MPUMCHEHBI IS JICUCHUS OC-
TEOIOpO3a U CPAIICHUS KOCTCH MPU MEepeIoMax U yCTPaHCHUs NS(PEKTOB XpsIIa Y YEIOBEKA M JPYTUX KHUBOT-
HeIX. [Tommmmentuapr ActRIIB MOTyT OBITH MCIIONB30BAHBI JJISI JICUESHUS MMAIIUEHTOB, Y KOTOPBIX CYOKIMHUYIESCKU
ObLTa THAarHOCTHPOBaHA HU3KAs INIOTHOCTH KOCTH, B Ka4eCTBE MPOQUIAKTHIECKO MEpHhI MPOTHB Pa3BUTHA OC-
TEOoIopo3a.

B oxgHOM 13 KOHKPETHBIX BAPHAHTOB H300PETEHUS CTIOCOOB! M KOMITO3HUIIMU COTJIACHO M300PETSHUIO MOTYT
OBITh IPIMEHEHBI B TEpallH JUI CPALIMBAHUSA KOCTEH IPH IeperoMax M JUII yCTpaHEeHUs Ae(EeKTOB XpsIia y
YelloBeKa M KUBOTHBIX. PaccMaTprBaemble CITOCOOBI M KOMIO3HIIMM MOTYT TaKKe WMETh HPOQPIIAKTHIECKOEe
TMPUMEHCHHUE JJIS CPAIMBAHUS KOCTCH MPH 3aKPBITHIX U OTKPBITHIX MEPelIoMax, a TaKkKe I yIydIneHus Gukca-
UM MCKYCCTBEHHBIX cycTaBoB. OOpa3oBaHWe KOCTel de novo, WHAYIIMPOBAHHOE OCTCOTCHHBIM ar¢HTOM, CIIO-
COOCTBYET 32)KUBJICHUIO BPOKIACHHBIX, BBI3BAHHBIX TPAaBMaMH WJIH OHKOJIOTHYCCKAMH OMCPAIMSIMU YEPEITHO-
JIUIEBHIX NE(EKTOB, a TAKKE MOXKET 0Ka3aThcs d(P(GCKTUBHBIM IS MPUMCHEHHS B KOCMCETHYCCKOHN TUIACTHYC-
ckoit xupyprun. Kpome Toro, crmocoObl ¥ KOMITO3UIIMH COTIACHO U300PETCHHIO MOTYT OBITh MCIIOJIE30BAHEI IS
JICUCHUS TIEPHOJOHTO3a, a TAK)XKE B IPYTHX CTOMATOJIOTUYECKUX OMEpalusaX. B HEKOTOPBIX CIyYasx paccMaTpu-
BaeMble mosumentuasl ActRIIB mMoryT obecrieunBarh YCIOBHS ISl MUTPAIIMA OCTEOTEHHBIX KJIETOK B JTaHHBIX
YYacTOK, AJISl CTUMYJISIINH POCTa OCTEOTCHHBIX KJIETOK I ISl HHAYIUPOBAHUS TU(PPEpESHINPOBKH MIPEIIIECT-
BEHHUKOB OCTeOreHHBIX KieTok. [lomumentuasl ActRIIB corimacHo n300peTeHNIO MOTYT OBITh TAaK)KE HUCIOJIb30-
BaHBI JIJIs1 JIedeHUs octeonopo3a. Kpome Toro, mosmmentuasl ActRIIB MoTyT OBITh MCTIONB30BaHBI IS YCTPAaHE-
HUS IePEeKTOB XPsIla U MPEeayTpe:KACHUS/ICICHNS OCTE0apTPHTA.

B npyrom cBOeM KOHKpPETHOM BapHaHTE HacToOsIIee N300peTeHHE OTHOCUTCS K TEPaleBTUIECKOMY CIOCO-
0y ¥ K KOMITO3UIIMH JJIsl CPAIUBAHUS TICPEIOMOB U JUIS JICYCHUS IPYTHX COCTOSIHUMN, aCCOLUMPOBAHHBIX C JIe-
(hexTamu Xpsia W/HIU KOCTEH, WiTH TIepruooHTo3a. HacTosiee n3o0peTeHre TakKe OTHOCUTCS K TepareBTHYC-
CKUM CIIOCO0aM M KOMITO3HITUSM JIJIsl 32)KUBJICHUS PAaH U perapaliyl TKaHUu. THIIaMu paH SIBISIOTCS, HO HE Orpa-
HUYHMBAIOTCS UMH, OXKOTH, TTOpe3bl U s13Bbl. CM., HanpuMmep, myonukamuo PCT No. WO84/01106. Takue xomno-
3UIUU BKITIOYAIOT TEPANICBTHYCCKH 3(P(PEKTUBHOE KOJTHMYCSCTBO MO MEHBIICH Mepe OJHOTO U3 MOJIUICITUAOB Ac-
tRIIB cormacHO M300peTeHHIO B CMECH C (apMaleBTUICCKU MPUEMIIEMBIMU HATIOJHHUTEISIMH, HOCUTEISIMHU HITH
MaTpHUIIAMH.

B nmpyrom KOHKpeTHOM BapHaHTE M300pETEHHS yKa3aHHBIE CIIOCOOBI M KOMIIO3WIIMH COTIIaCHO M300pere-
HHUIO MOTYT OBITh IPUMEHEHBI IJIS JICYCHUSI COCTOSHUH, BRI3BIBAIOIINX IOTEPIO0 KOCTHON TKaHH, TAKMX KakK OC-
TEOIIOPO3; THIIepIIapaTUPEonuT; Oone3Hs KymuHra; THPOTOKCHKO3; XpOHUYECKas qrapest; W ManadbcopOomnus;
aIyI03 MOYEYHBIX KaHAIBLEB; WM HEpBHAS aHOPEKCHSA. MHOTHM IOISM HM3BECTHO, YTO JKEHIIWH, KOTOPHIE
UMCIOT HU3KHUH BEC M BEAYT CUITUHNA 00pa3 *KHU3HHU, MOKHO OTHECTH K TpyIIe ¢ ()aKTOPOM PUCKA Pa3BHTHUS OC-
Teornopo3a (OTepu MUHEPATBHOU IIIOTHOCTH KOCTH, KOTOpasi YBEJIMYUBACT PHUCK mepernoma). OJHAKO 0CTeOro-
pPO3 MOXET OBITh TAKXKE PE3YJIBTATOM JUIUTECIBHOTO YIOTPEOJICHUS HEKOTOPHIX JICKAPCTBEHHBIX IPEIIapaToB.
OcTeonopo3, BOZHUKAIOIINN B PE3yNIbTaTe YIOTPEOICHUS JICKAPCTBCHHBIX CPEICTB WM HHIYIUPOBAHHBIA JPY-
THUMH TTaTOJIOTHYCCKUMHE COCTOSIHUSIMH, H3BECTCH KaK BTOPHYHBIN ocTeornopo3. IIpu cocTOosIHUM, U3BECTHOM KakK
6one3np Kymuara, n30BITOYHOE KOJTMYECTBO KOPTU30JIA, IPOAYIIUPYEMOE OPTaHU3MOM, MPUBOJIUT K Pa3BUTHUIO
ocrteoropo3a 1 kK nepenomaM. Hanbonee pacripocTpaHeHHBIMHA JICKaPCTBEHHBIMH IpenapaTaMy, acCOUHUPOBAH-
HBIMH C Pa3BUTHEM BTOPHYHOTO OCTEOIOPO3a, SBIIIOTCS KOPTUKOCTEPOUABI, TO €CTh KJacC JEKapCTBEHHBIX
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CPE/CTB, KOTOpPBIE AEHCTBYIOT KaK KOPTH30J]I, TO €CTh TOPMOH, OOBIYHO HPOAYLIPYEMbIi HaAMOYEYHNKAMH. XO-
TS AJIsL pa3BUTHUS CKeJleTa He0OXOIUMBI aJieKBAaTHBIE YPOBHH THPEOTPOIHBIX TOPMOHOB (KOTOpPBIE ITPOXYLHPY-
I0TCS IIUTOBUIHOM KE€JI€30i1), OMHAKO M30BITOK THPEOTPOIHBIX TOPMOHOB MOXKET MIPUBOJHUTH K CHIDKCHHUIO KO-
CTHOH MaccChl B TEUCHHUE ONPECICHHOTO IIEPHOJia BpEMEHH. AHTAIUIbI, COACPIKAIINE ATIOMUHNHN, TPU UX YIOT-
peOiIeHUN B BBICOKHX [103aX TAI[EHTaMH C MOYCYHBIMH 3a001€BaHUAMH, B YaCTHOCTH, TAI[IEHTAMH, ITOJBEP-
TaeMBIMH JWANIN3y, MOTYT BBI3BIBATH NOTEPI0 KOCTHOM TKaHU. J[pyruMHu JIeKapCTBEHHBIMH IIperapaTaMu, KOTO-
pBI€ MOTYT BBI3bIBAaTh BTOPHUYHBIH OCTEOTIOPO3, SBISTIOTCS (DEHUTOWH (IUJIAHTHH) U 0apOUTypaThl, KOTOPHIE HC-
MONB3YIOTCS AJIs1 TIPEYNPEKACHUS SIMIICIITHYECKUX NPHUNaakoB; MeroTpekcar (Rheumatrex, Immunex, Folex
PFS), To ecTp JeKapcTBEHHOE CPEICTBO, IPUMEHSIEMOE JUIS JICUSHUS] HEKOTOPBIX (popM apTpuTa, paka u UMMYH-
HBIX paccTpoiicTs; mukiocnopud (Sandimmune, Neoral), To ecTh J€KapCTBEHHOE CPEJCTBO, PHUMEHIEMOE JUIs
JIeYCHUS] HEKOTOPBIX ayTOMMMYHHBIX 3a00JIeBaHUH M U MOAABICHUS MMMYHHOH CHCTEMBI y TAIMEHTOB C
TPaHCIUITAHTHPOBAHHBIMM OpTraHaMH; aroHHCTHI JIIOTEHHU3HMpYIomero pwinsuHr-gakropa (Lupron, Zoladex),
NpUMEHsIeMbIe IS JICUSHUS paka MpeJcTaTelbHON JKele3bl U SHAOMETPHO3a; TenapuH (KajgpuumnapuH, Liquae-
min), TO €CTh Npernapar, MPENsATCTBYIOMNI CBEPTHIBAHUIO KPOBH; U XosecTupamMuH (Questran) M KOJIECTHUITOIN
(Colestid), mpuMeHsieMble ISl CHIYKEHHUST BHICOKOTO YPOBHS XojecTepuHa. [ToTepss KOCTHOW TKaHU BBI3BIBACTCS
TaKoke 3a00JICBAaHUSIMU JIECEH, MTOCKOIBbKY OOJIE3HETBOpPHBIC OaKTEpHHU, MPHCYTCTBYIOIIUE B POTOBOM IMOJIOCTH,
MIPOBOITUPYIOT OPTaHW3M Ha BhIpaOaThIBAHHWE 3aIUTHI NMPOTHUB TaKWX OAKTEpHUH. DTH OAKTEPHH MPOAYIUPYIOT
TOKCHHBI U ()EPMEHTBI 110]] TMHUEH AECHBI, YTO MPHUBOANT K PA3BUTHIO XPOHIMUECKUX MH(DEKIIUH.

B npyrom cBoeM BapuaHTE HACTOSIIEE M300PETCHHE OTHOCUTCS K CIIOCO0aM U TEpaleBTHUECKUM CPEICT-
BaM, IPUMEHSIEMBIM AJIs JICUSHNUS 3a00I€BaHIH MII PACCTPONCTB, aCCOLMHPOBAHHBIX ¢ aHOMAJIBHBIM MIIH HEXe-
JaTeNILHBIM pOCTOM KocTH. Tak, Hampumep, y MalyeHTOB, CTPaAalolnX 3a00eBaHHEM, M3BECTHBIM KaK IpO-
rpeccupymonias occupuuupyonas Guopoaucnnazus (II0D), HadnrogaeTcss aHOMAIBHBIH pocT "BTOPOTo CKele-
Ta", KOTOPBII 3aTpynHseT Joboe ABmkeHne. Kpome TOro, aHoMaibHBIH POCT KOCTEH MOXKET HaOMI0aThCs MO-
CJIe 3aMECTUTEIIbHOM XUPYPIuH Ha Oe/ipax, 4To NPUBOAMT K YXYIIICHHUIO Pe3yIbTaTa XUPYPrHIeCKOH oNepanny.
3toT akT ABnseTcs HanboNee THIMYHBIM IPUMEPOM MATOJOTMYECKOI0 pocTa KOCTEH W CHTyallMH, pU KOTO-
poii paccMaTpHBaeMble CrIOCOOBI ¥ KOMITO3MIIUKM MOTYT JaBaTh TepaneBTHIeCKui 3¢ dexT. Te ke camble croco-
OBl ¥ KOMITO3MLIUK MOTYT OBITh TaK)ke NMPUMEHEHBI [UIsl JICUCHUS APYrux (JopM aHOMAIBHOTO pocTa KOCTH (Ha-
HpUMeEp, TaTOJIOTMIECKOT0 POCTa KOCTH TOCIE TPABM, 0’KOTOB HIIM TTOPAKCHUSI CIIMHHOTO MO3Ta) U JUIS JICYCHHS
WU TIPESYNPEXICHUS] HEXKENATCIbHBIX COCTOSHHUN, aCCOIMMPOBAHHBIX C AHOMAJIBbHBIM POCTOM KOCTH, HaOIo-
JaeMBIM B KOMOWHALIMKM C METACTa3UPYIOLINM PaKOM IIPEACTaTeNIbHOM Kele3bl WiIn ocTeocapkoMoit. ITpumepa-
MH TaKUX TEPANeBTHUECKUX CPEACTB SBIISIOTCA, HO HE OrpaHMYUBAIOTCA UMU, noiaunentuasl ActRIIB, kotopsie
MHrHOMpYIOT QyHKImIo nuranga ActRIIB (manpumep, BMP7), coenunenns, KOTOpble HapyLIaloT B3auMO/IeicT-
Bue Mexay ActRIIB u ero nmuranmom (Hampumep, BMP7), u antnTena, koropsle crieliu)n4ecKy CBI3bIBAIOTCS C
peuentopoM ActRIIB, B pesynprare uero nurang ActRIIB (manpumep, BMP7) He MoXeT CBS3BIBATHCS C peLen-
TopoM ActRIIB.

B npyrux cBomx BapmaHTax HacToOsIee U300peTeHHE OTHOCHTCS K KOMITO3MLMAM M K crioco0aM perylis-
UM COAEP KaHUs )KMpa B OPraHU3ME y KUBOTHOTO M AT JICUCHUS WM MPETyNpesKICHUS COCTOSIHUMN, B YaCTHO-
CTH, OTIACHBIX AJISI )KU3HHU COCTOSIHHH, aCCOLIMMPOBAHHBIX C COIEPKAHUEM JKHpa B OpraHusme. B coorsercTBHu C
HACTOSAIIUM H300peTeHHEM, TEPMHH "perysisius (KOHTPOIUPOBAHUE) MACcChl Tela" MOKET O3HauaTh CHIDKEHUE
WM yBEJIWYEHHE MAcChl Tela, MO0 CHIDKEHHE WM YBEIHMYCHHUE CKOPOCTH Habopa Beca, MO0 yBEIWUICHUE HITH
CHM)XEHHE CKOPOCTH MOTEPH BECAa, U 3TOT TEPMHH TAKXKE BKIIOYACT aKTUBHOE IOJJEPXKAHUE MAacChl Tella WIIH
MpEeNOTBPAIIECHIE 3HAYUTEIFHOTO €€ N3MEHEHUs (HalpuMep, MPEeJOTBPAIllCHAE BHEITHUX MU BHYTPCHHUX BO3-
JEWCTBUH, KOTOPBIE MOTYT KaKMM-JINOO 00pa3oM IMOBHIIIATH MIIM CHIDKATh Maccy Tena). B oqHoM U3 cBoMX Ba-
PHAHTOB HacTOsILEe M300pETEHNE OTHOCUTCSA K PETYISILUM Macchl Tella IMyTeM BBEJCHUS KUBOTHOMY (HarpH-
Mep, YeI0BEKY), Hy)KIaromeMycs B 3ToM, nonunentuaa ActRIIB.

B o1HOM M3 CBOMX KOHKPETHBIX BapHaHTOB HACTOsILEEe M300pETEHHE OTHOCHUTCS K CIIOCO0aM U coequHe-
HUSIM, TIPIMEHSIEMBIM ISl CHIDKCHHSI MacChl Tella M/WIM YMEHBIICHUS! TIPUPOCTa MAacChl Tella y KHUBOTHOTO, a
0oJiee KOHKPETHO, JUISl JICYCHHS WIM YMEHBUICHUS! CTETIEHH 0)KUPEHMS y MAIIMEHTOB C PHCKOM Pa3BUTHS 0XKHpe-
HUS WIM Y TAIHEHTOB, CTPAJAlONINX OKHPEHHUEM. B Ipyrom cBoeM KOHKPETHOM BapHaHTE HacTosllee n3odpe-
TEHHE OTHOCHUTCS K CIIOCO0aM M COEAMHEHUSIM JUIS JICUCHHUS KHUBOTHOTO, Y KOTOPOTO OTCYTCTBYET CIIOCOOHOCTh
K Ha0Opy WJIM COXpPAHEHHIO Beca (Hampumep, y )KUBOTHOTO C CHHIPOMOM HUCTOIICHHS). Taknue CriocoObl sSBIISIOT-
cs1 3¢ (EeKTUBHBIMH AT YBEIMUCHUS BECa W/WIIM MacChl TENa, WK JUI CHI)KEHHS MOTEPH BEca W/HMIIH MacChl, HIIH
JUISL yIy4IIEHUs] COCTOSIHUH, aCCOIMUPOBAHHBIX C HEXKEJIATEIbHO HU3KUM BECOM M/MIIM MAacCOW Tela MIIH BBI3BI-
BaeMbIX TaKUM HEXKeNaTeIbHO HIU3KUM BECOM W/WIIM MacCol Tela (Hampumep, y OOJIbHBIX).

Jlpyrue paccTpoicTBa, BKIIOYast BRICOKHH YPOBEHb XOJIECTEPHUHA, KOTOPBIE MOTYT OBITh NOJBEPTHYTHI JIe-
YEeHUIO ¢ Hcnonb3oBanneM O0enkoB ActRIIB, omucansl B mpumepax.

7. @apMalneBTUUECKUE KOMIO3HUIINN.

B HexoropsIx BapumanTax n3zoOpeTeHUs coenuHeHHs (Harmpumep, nomunentuasl ActRIIB) cormacHo uzo-
OpeTeHHIO TIPUTOTaBIMBAIOT BMECTE C (hapMaleBTHYECKU IPHEMIIEMBIM HocHuTeseM. Tak, HanpuMep, HOJUIel-
i ActRIIB MokeT OBITh BBEICH OT/IENBHO MM KaK KOMIOHEHT (hapMaleBTHYEeCKOH KOMITO3HINH (TepareBTH-
YecKOW Kommo3uuuu). PaccmarprBacMble KOMITO3MIMM MOTYT OBITh IPHUTOTOBJIEHBI IJISI BBEICHMS B JIO00M
(hopme, MOIXOIAMIEH AT €€ TPUMEHEHHS B MEANIIHE WM BETEPUHAPHH.
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B HekoTOphIX BapHaHTaX W300pETEHUS TEPANICBTHYCCKHIA CIIOCO0 COTIACHO M300PETCHUIO BKIIIOYACT BBE-
JICHHE KOMITO3UIIMA MECTHO, CHCTEMHO WJIM B OMPECIICHHBIN YYaCTOK B BHJC MMIUIAHTATA WU MEIUIIMHCKOTO
npucnocoOienus. TepamneBTHYecKyI0 KOMITO3UIHIO, BBOJUMYIO B COOTBETCTBHH C HACTOSIINM H300peTeHHEM,
0OBIYHO MIPHUTOTABIMBAIOT B alMPOTeHHON (pr3moorndecku nmpuemieMoit popme. Kpome toro, ykazanHast KoM-
MO3HIINS MOXKET OBITh, €CIIH 3TO HEOOXOAMMO, HHKAIICYTUPOBaHA WM HHBEIIMPOBAaHA B BSI3KOW (opMe I TOC-
TaBKM B HYXXKHBII yJacTOK TKaHHU (HAmpUMep, B KOCTb, XPIIIl, MBIIIITY, )XUPOBYIO TKaHb WM B HEPBHYIO TKaHB),
HaIpUMep, B YIaCTOK MOPAKEHHUA TKaHU. MECTHOe BBEIEHHE MOXKET OBITh ITOAXOSIINM IS 3)KUBJICHAS PaH U
penapanuy TkaHu. TepaneBTrdecku 3 (HEKTHBHBIE CPECTBA, KOTOPHIE HE ABIAIOTCS rosmnentuaamu ActRIIB u
KOTOPBIC MOTYT OBITh TAKXKE, HO HEOOS3aTEIbHO, BKIIFOUCHEI B KOMITO3HIIHIO, OTIMCAHHYIO BHIIIC, AIETCPHATHBHO
WIH JOTIOJHUTEIBHO MOTYT OBITh BBEICHBI OJTHOBPEMCHHO HIIH TIOCIEOBATEILHO C PACCMATPUBAEMBIMU COCIH-
HEHHUAMU (Hanpumep, ¢ nomunentunamu ActRIIB) B cocobax coriiacHO H300pETCHHUIO.

B HekoTOpBIX BapwaHTaX W300PETECHUS KOMITO3UIIMU COTJIACHO M300PETEHHIO MOTYT BKIIOYATh MATPHILY,
CHOCOOHYIO JTOCTaBJISITh OHO WJIM HECKOJIKO TEPaNeBTHUYCCKUX COCTUHCHUH (HampuMep, MONUNCHTUIOB Ac-
tRIIB) B Hy)XHBIH y4acTOK TKaHHU, 1 00pa30BBIBaTh CTPYKTYPY, HOAXOMSLIYIO JUIsl Pa3BUTH TKaHU W o0nanaro-
IIyI0 ONTUMAJIbHOM CIIOCOOHOCTRIO pecopOMpoBaThCs B Opranu3M. Tak, HampuMep, Takas MaTpUIa MOXKET odec-
TIEYMBATh MPOJIOHTHPOBAHHOE BBICBOOOXAeHHE moumenTtuaoB ActRIIB. Takwe MaTpuIilkl MOTYT OBITH H3TOTOB-
JICHBI U3 MaTEPHAJIOB, KOTOPHIC B HACTOSIIEE BPEMS HCIOIB3YIOTCS B LEIAX NPUTOTOBICHUS APYTUX UMIUIAHTH-
PYEMBIX MEIUIMHCKUX MPErapaToB.

Marepwuai sl H3TOTOBJICHUS MATPHUIBI BEIOUPAIOT C yIETOM OHMOJIOTHYECKOW COBMECTHMOCTH, OHOJIOTH-
YeCKOHM pa3araeMoCTH, MEXaHHMYECKUX CBOMWCTB, BHEIIHETO BHIA U MeX(a3HbIX cBOMCTB. COOTBETCTBYIOIIAM
COCTaB IIperapara OMpeNeNsIeTCs] KOHKPETHOH MENbI0 MPUMEHEHHS pacCMaTpUBACMbBIX KOMMIO3UIuiA. [ToTeHmm-
ANBHBIC MATPHIIBI JUIS JaHHBIX KOMIIO3UIUI MOTYT OBITH OMOJIOTHYECKH pa3iaraéMbIMH, ¥ TAKUMH MaTPUIIAMHU
MOTYT OBITh XUMHUYCCKUE BCICCTBA, TAKUE KaK Cyab(ar Kaimblws, Tpudocdar Kaablys, THAPOKCHANIATHT, MO-
JIMMOJIOYHAS KACJIOTA ¥ MOJIMAHTUAPUABL. J[pyrue MoTeHIMAIbHBIC MaTepPHAbl SBISIOTCS OMOJOTHYECKHU pasiia-
TacMBIMH M HMEIOT XOPOIIIO ONPE/ICIICHHBIC OMOIOTUIECKUE CBOMCTBA, M TAKMMHU MaTepHAIAMH SBIISIOTCSA KOCT-
HBIH WM KOXKHBIN KoJutareH. [[pyrue MaTpHIBl COCTOAT M3 YHCTHIX OCITKOB MM KOMIOHEHTOB BHEKIETOYHOTO
MaTpuKca. [Ipyrue noTeHnuanbHbIe MATPUIIBI HE SBISAIOTCS OMOJIOTHYECKH pa3siaraéMBIMU U UMEIOT OTIPE/ICIICH-
HBIE XMMHAYECKHE CBOMCTBA, M TAKIMH MaTPHULIAMH SIBIIIOTCS CIICUYCHHBIN THAPOKCHATIATHT, OMOCTEKIIO, ATIOMH-
HATHI WIN APYrHe KepaMU4ecKrue u3aenns. MaTpuIsl MOTYT COCTOSITh M3 KOMOWHAITMA MaTepHajoB JII000TO U3
BBIIIICYTTOMSHYTHIX THUIOB, TAKMX KaK ITOJMMOJIOYHAS KUCIOTAa U THIPOKCHAIATUT, WM KOJUIareH U Tpudocdar
KaJplys. brokepaMuueckue m3eans B KOMIIO3UINHY, TaKOH Kak amfoMHHAT-(GocdaT Kamplus, MOTYT OBITH MO-
JTUQUIMPOBAHBI U 00pabOTaHKI TaK, YTOOBI OHU MMETH U3MEHCHHBIC Pa3Mep Iop, pa3Mep 4acTull, GopMy 4acTHI]
1 OMOJIOTHYECKYIO Pa3JIaracMoCTh.

B HekoTOpBIX BapraHTaX M300PETCHHS KOMITO3UIIMH COTJIACHO M300PETEHUIO MOTYT OBITh BBEJCHEI MEPO-
paJBHO, HampuMep, B (opMe Karcyll, Kaiie, Ipaxe, TaOJIeTOK, JICKAPCTBECHHBIX JICTENIeK (IPUrOTOBICHHBIX C
UCIIOJI30BAaHUEM apOMAaTH3UPOBAHHOW OCHOBEI, OOBIYHO CaXapOo3bl H apaBUIICKON WIIM TparakaHTOBOW KaMe[H),
MOPOIIKOB, TPAaHYJ, WIK B BHIC PACTBOpPA WIH CYCIICH3WH B BOJHOW WM OC3BOJHON KUAKOCTH, WJIH B BHIE
JKUIKOHM dSMYJIbCHH ""Maciio B Boje" win "Bojia B Maciie", WM B BHJIE DJIMKCUPA WIIH CHPOTIA, WITH MTACTUIIOK (TIPH-
TOTOBJICHHBIX C MCIOJH30BAHWEM MHEPTHOM OCHOBBI, TAKOH KaK JKeNaTHH M TIHIEPHH, WIA caXxapo3a U apaBHii-
CKasl KaMeIlb), /WM B BUJIE PACTBOPOB IS MTOJIOCKAHUSA PTA | T.II., COACPIKAIINX MPEIBAPUTEIHHO OIpeIeIICH-
HOE KOJIMYECTBO areHTa, UCIIONb3YeMOr0 B Ka4eCTBE aKTUBHOTO MHTPEIHEHTa. ATEHT MOXET OBITh TaKXKe BBE-
JIeH B BUze 00IIroca, IEKapCTBEHHOM KaIlTK{ FITH TTaCTHI.

B TBepapIX JeKapCTBEHHBIX (pOpMax Ui TMEPOPATLHOTO BBEACHUS (KaIlCyiax, TabJNeTKaX, MUAIIOIIAX, Apa-
JKe, TIOPOIIKaX, FPaHyJaX U T.I.) OJHO WJIA HECKOJIBKO TEPANeBTUYCCKUX COCIUHCHUU COTJIACHO M300pPCTCHUIO
MOTYT OBITh CMCIIAHBI C OJHUM WM HECKOJIBKUMHE (papMaIleBTUICCKU MPUEMICMBIMH HOCHTEIISIMU, TAKUMH KaK
UTpaT HATpus WK nudocdat Kaaplus, WK ¢ JTFOOBIM U3 HIDKECIICIYIOINX KOMIIOHEHTOB, TakuX Kak (1) Ha-
TIOJTHHUTEIIH VI areHTHI, IPUIAIOIINE 00bEeM, TaKHE KaK KpaxMallbl, JaKT03a, caxapo3a, TIIFK03a, MAaHHHUT W/WId
KpEMHHUEBas KUCIOTA; (2) CBA3YIOIIKE BEIIECTBA, TAKUC KaK, HATIPUMED, KapOOKCUMETIIIIICIUTION03a, ATbIHHATHI,
JKEJIaTHH, TTOJIMBHHUITTUPPOIUIOH, caXapo3a W/WIN apaBHiicKas Kamenb; (3) yBJIaXHUTENH, TaKWe KakK TIIHIe-
puH; (4) IE3UHTETPUPYIONINE areHTHI, TAKWE KaK arap-arap, KapOOHAT KalbIus, KapTOPeTbHBIH KpaxMall WIIH
KpaxMmaJl TallMOKH, aJbrHHOBAs KHCJIOTa, HEKOTOPBIE CHIIMKATHI M KapOOHAT HATpus; (5) areHTsl, 3aMeISIONNe
pacTBopeHHe, Takue Kak napadus; (6) yckopurenn abcopOIuu, TaKhue KaK COSAUHEHHUS YETBEPTUIHOTO aMMO-
Hus; (7) cMaduBaroIIve areHThl, TaKue Kak, HalpuMep, MEeTUJIOBBIH CIUPT U MOHOCTeapar rimiepuHa; (8) ad-
COpOEHTHI, TAKME KaK KaOJMH W OCHTOHUTOBAas INIMHA; (9) 3aMaciuBaTeNd, TAKHEe KaK TaJIbK, cTeapar KalbIlus,
cTeapaT MarHus, TBEP.bIC MOJMITHICHIIIUKOIH, TaypricyibdaT HaTpus U ux cMecH, u (10) kpacurenn. B ciry-
yae Karcyl, TabJICTOK M Jpaxe (apManeBTHUCCKUE KOMIIO3UIIMH MOTYT TaKXkKe COAepKaTh 3a0ydepuBaromiie
areHThl. TBep/pIc KOMITO3HIIUU AaHAJIOTUYHOTO THIIA MOTYT OBITh TAKXKE HMCIOIB30BAaHBI B KAUCCTBE HAIOJIHUTE-
JIeH B MATKUX M TBEPABIX JKCIATUHOBBIX KAICyJaX, MPUTOTOBICHHBIX C HCIIOIH30BAHHEM TAKUX HATIOJHUTEICH,
KaK JIAKTO3a I MOJIOYHBIC Caxapa, a TAK)KE BBICOKOMOJICKYIIIPHBIC MOIUITHICHTIIMKOIH H T.1I.

JKuakumu eKapCTBEHHBIME (POPMaMU JUTS IEPOPATBHOTO BBEACHUS SBISIOTCS (PapMarleBTUUCCKU MIPHEM-
JIeMble SMYJIbCHH, MHKPOSIMYJIBCHH, PAaCTBOPHI, CYCIIEH3WH, CHPOIBI M 3IUKCHPHI. JKHIKHE JEKapCTBEHHBIC
(hopMBI, TOMUMO aKTHBHOTO MHTPEANEHTa, MOTYT COAEP)KaTh MHEPTHHIC pa30aBUTENN, OOBITHO HCIOIb3yEeMBIC
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CHCIHANTNCTAMH, TaKUE KaK BOJA WIX IPYTHUE PACTBOPUTEIH, COTFOOMIM3UPYIONINE areHThl U AMYJIBraTophl, Ta-
KHE KaK STUIOBBIN CIHPT, H30MPOIHUIOBEIA CITUPT, ITHIKAPOOHAT, STHIAICTAT, OCH3WIOBBIH CIIUPT, OCH3UIOCH-
30aT, IPOMWICHJIUKOIb, 1,3-0yTUIICHTIINKOIb, Macyia (B YaCTHOCTH, Macllo U3 CEMSH XJIOTTYaTHUKA, apaxucoBOe
Macio, KyKypy3HOe Macjo, Maciio U3 3apOJIBIIIEBBIX CEMSH, OJIMBKOBOE MacCIi0, KACTOPOBOE MAcio U KyH)KYTHOE
MacIio), TIUIEPHH, TeTParuaApoGypuIoBsIA CIUPT, MOJUITHIICHIJINKOIIN U CJIOKHBIE A(HUPHI JKUPHOW KUCIOTH U
copbutana, 1 X cMecu. KoMImo3umuu A mepopaabHOTO BBEACHUS, IOMUMO WHEPTHHIX pa3baBUTENeH, MOTYT
TaKXKe BKJIIOYATH abIOBAHTHI, TAKME KaK CMAYMBAIOIINE ar€HTHI, SMYIbTUPYIOIINE U CYCTICHIUPYIONINE areHTHI,
MIOJICITACTUTENH, APOMATH3ATOPHI, KPACUTENH, OTAYIIKHA U KOHCEPBAaHTHI.

CycrneH3ud, TOMUMO aKTUBHBIX COCIAMHEHHA, MOTYT COJCPKaTh CYCIICHIMPYIONINE arcHTHI, TaKhe Kak
STOKCHJIMPOBAaHHBIC H30CTCAPUIOBEIC CITUPTHI, MOJMOKCHATHICHCOPOUT U CIOXKHBIC A(UPEI cOpOUTaHa, MUKPO-
KpHUCTaJLUTHYECKas IEIUT0NI03a, METaruAPOKCH]] ATFOMHUHUS, OCHTOHHT, arap-arap U TparakaHToBas KaMe.b, U UX
CMecH.

HexoTtopkie onucanHbIe 3/IeCh KOMITO3UIIMKA MOTYT OBITh BBEJACHBI MECTHO, JINOO HAHECEHBI HA KOXKY, THOO
Ha CITU3UCTYI0 00071049Ky. KOoMIO3HIUY ITsi MECTHOTO MIPUMEHEHHUSI MOTYT TaK)Ke BKIIFOYATh OJUH HIIH HECKOJIb-
KO areHTOB IIUPOKOTO Psifia, KOTOPBIE, KaK U3BECTHO, SIBISIOTCS 3()h(HEKTUBHBIMHU IPH UX MCIIOJIF30BAHUH B Kade-
CTBE YCWJIMTEJICH TEHETpaluy 4Yepe3 KOXYy WIH POoroBod cioi. [IpumepaMu Takux areHTOB SIBJISIOTCS 2-
TUPPOIHUI0H, N-METHI-2-TUPPOIHIOH, TUMETHIIAIETAMHII, TUMETHWI(POpPMaMuUI, IPONHUICHIJINKOIb, METHIIOBBIT
WITA U30TIPOITMIIOBBIN CIIUPT, JUMETHIICYIB(MOKCH U a30H. /I MpUTOTOBIICHHS IPUATHOTO Ha BHUJ Ipenapara, B
HEro MOTyT OBITH Tax)ke BKJIIOUEHBI M APYTHE areHTHL. lIpuMepamMu TaKMX areHTOB SBIISIOTCS YKHPBI, BOCKH,
Macia, KpacUTelH, apoMaTH3aToOpPhl, KOHCEPBAHTHI, CTAOMIN3aTOPHl W TOBEPXHOCTHO-aKTHBHBIEC BellecTBa. B
JAHHYI0 KOMITO3HIIMIO MOTYT OBITh TAKXKE BKJIFOUCHBI KEPATOIMTHUYCCKUE ATCHTHI, U3BECTHBHIC CICIAATHCTAM.
[IprMepaMu SBISIOTCS CaTUIIMIIOBAs KUCIIOTA U Cepa.

JlexapcTBeHHBIME (hOpPMaMU TSI MECTHOTO HIJIH YPECKOKHOTO BBEICHUS SBIISIOTCS OPOIIIKH, CIIPEH, Ma3H,
MaCThI, KPEMBI, JIOCBOHBI, T€ITU, PACTBOPHI, IUTACTHIPH M WHTAIATOPHL. AKTHBHOE COCIHMHECHUE MOXKET OBITh CME-
IIAHO B CTEPWJIBHBIX YCIOBHUSAX C (hapMaIleBTUYCCKH MIPUEMIIEMBIM HOCHUTEIIEM H, MPU HEOOXOIUMOCTH, C KOH-
cepBaHTaMH, OydepamMu WU IpoTeNIeHTaMi. Ma3H, acThl, KpEMBI U TeJIH, TOMUMO PacCMaTPHUBAEMOTO COCIIH-
HEHUS COTJIacHO M300peTeHuto (Hampumep, nomunentuaa ActRIIB), MoryT comepkaTh HANOJHUTENN, TAKUE KaK
JKUBOTHBIE M PACTUTEIBHBIE JKUPBI, Maclia, BOCKH, MapaduHbI, Kpaxmall, TparakaHToBasi KaMenb, IIPOU3BOIHEIC
HEJUTIOJIO3B, TIOTMATHICHTITMKOIIH, CHIINKOHBI, OGHTOHUTHI, KpEMHHEBasI KUCIOTA, TANbK M OKCHJ IIMHKA, FITH MX
CMECH.

[opourku u crpen, MOMUMO PacCMAaTPHBAEMOTO COSAMHEHHS, MOTYT COAEP)KaTh HATIOJHUTEINH, TAKHE KaK
JIAKTO3a, TallbK, KPEMHHUEBAs KUCIIOTA, THUAPOKCH] ATFOMHUHUS, CHIMKATHI KANbIUS U TOJTHAMUIHBIA MOPOIIOK,
WA CMeCH 3THX BeriecTB. CIper MOTYT TaKKe COJEPKaTh CHEIHAILHO PUTOTOBICHHBIC MPOICIICHTHI, TAKUE
KaK XJIOP(GTOPYTICBOJOPOIBI U JIETyUHE He3aMEIICHHBIC YTIICBOIOPOIBI, TAKHE KaK OyTaH U MPOIaH.

B HekoTOpBIX BapHaHTax M300peTeHUs (papMaleBTHUCCKUE KOMIIO3HITUH, TTOAXOISIINE TS TapCHTEPallh-
HOTO BBEJICHUS, MOTYT COJICPXKATh OJUH WM HECKOJbKO monumenTunoB ActRIIB B koMOWHAIMK C OJHUM WA
HECKOJBKUMHE (hapMaIlCBTHYCCKH MPUCMIIEMBIMU CTCPUIBHBIMA H30TOHUYECKAMHU BOIHBIMH HIIH OC3BOIHBIMU
pacTBOpaMH, IUCIEPCHSIMH, CYCICH3USIMH WJIH SMYJIBCHSAMHE, WIH CTEPUIBHBIMH TOPOIIKAaMH, KOTOpHIE, HEIo-
CPEICTBEHHO Iepe]] MX MPUMEHEHHEM, MOTYT OBITh Pa3BEICHBI C MOIYUCHUEM CTEPIIIBHBIX PACTBOPOB MIIN IHIC-
MePCU TSI HHBEKINHA, U KOTOPBIE MOTYT COJIepKaTh aHTHOKCHIAHTEI, Oy(epbl, 0aKTeprHoCTaThl, pACTBOPEHHBIE
BEIIIECTBa, KOTOPhIE COOOIIAIOT JaHHOMY TperapaTy W30TOHHYHOCTH C KPOBBIO JAHHOTO PEIUIHMEHTA, FIIH CyC-
MEHIUPYIOIINE areHTHl WX 3arycTuTend. [lpumepaMu moaXoaMImnX BOIHBIX U O€3BOJHBIX HOCHTENEH, KOTOPHIE
MOTYT OBITh HCIIOJIb30BaHBI B (DapMAaIEBTHUCCKUX KOMITO3UIIMSX COTIACHO M300PETCHUIO, SBISIFOTCS BOJA, ITa-
HOJI, TTOJTHOJBI (TaKue KaK TIIHIEPUH, IPOMUICHTIIHKOb, MOTUITHICHTIIUKONb U T.11.), ¥ HX ITOAXOJISAIINAC CMECH;
pACTHTENBHBIC Maciia, TAKUE KaK OJJMBKOBOE MACJIO, H OPTaHUYCCKUE CIIOKHBIC 3(QUPBI IJIsI HHBCKIIHHA, TAKHE KaK
stmnoiiear. COOTBETCTBYIOIIAS TEKYICCTh MOXKET TOANICPKUBATHCS, HATIPUMED, C HCIOJIB30BAHUEM MATECPHATIOB
JUTSL TIOKPBITHI, TAKUX KaK JICHUTHH, ITyTeM COXPaHCHHs HY)XKHOTO pa3Mepa YacTHIl B clydac JUCICPCHHA, U C
HCIIOJIb30BAHUEM MTOBEPXHOCTHO-aKTUBHEIX BEIICCTB.

Komnozumun coriacHO H300pETEHHIO0 MOTYT TaK)Ke COJEPXKaTh aIbIOBAaHTHI, TaKHe KaK KOHCEPBAHTEHI,
CMauMBAIOIINE areHTHI, SMYJIbIaTOpPHl M JAWUCIEPTUPYIONINE areHTHL. llpemoTBpalneHne AEHCTBHSI MHUKPOOpTra-
HU3MOB MOJET OBITh JOCTHUTHYTO ITyTEM BKJIIOUEHHS PAa3NUYHBIX aHTHOAKTEPHAJIbHBIX M MPOTHBOTPHOKOBBIX
CpeJICTB, HaNpuMep, apabeHa, XJopOyTaHosa, PeHOICOPOUMHOBOM KUCIOTHI U T.1. B JaHHBIE KOMITO3UITUH MO-
TYT OBITh TaKXKe BKJIIOUEHBI M30TOHMYECKUE areHTHI, TAKHE KaK caxapa, XJopu Hatpus u T.1. Kpome Toro, mpo-
JIOHTUpOBaHHas abcopOIus GhapMareBTHIECKONH (POPMBI UTSI HHBEKIIUH MOXKET ObITh TOCTHUTHYTa IyTEM BKITIO-
YCHHS areHTOB, 3aMEUISIONUX a0COPOIIMIO, TAKMX KAK MOHOCTEApaT aTFOMHUHUS H KCIATHH.

Crnemyer OTMETHTB, YTO CXEMa BBEICHHUS J03 MOXKET OBITH OIpEJelicHa JICUAIlUM BPadyoM C YIETOM pas-
JUYHBIX (PaKTOPOB, KOTOPBIC U3MEHSIOT ACHCTBUE PACCMATPHBAEMBIX COCTUHEHUI COTIIACHO M300pETCHHUIO (Ha-
npumep, nonunentuaoB ActRIIB). Pasmiunbie ¢akTopsl 3aBUCAT OT TuMa 3a00JIeBaHUs, MOABEPracMoro Jieue-
HUIO. B ciryyae MBIIEYHBIX 3a00J¢BaHUN TaKUMH (DaKTOpaMu MOTYT OBITh, HO HE OTPAHHYUBAIOTCS MMH, XKe-
JaeMO€ KOJIMYECTBO 00pa3yeMoi MBIIICYHON MAaCCHI, MBIIIIBI, HAUOOJIee MOABEPIKCHHBIC NEHCTBUIO JaHHOTO
3a00JIeBaHNs, YCIOBHS, IPUBOIAIINE K OCIA0JICHIIO MBIIII], BO3PACT, MTOJ U PEXUM IHTAHUS MAIHeHTa, BPeMs
BBEJICHHUS U IPYT'He KIMHIYEeCcKHe (PakTophl. Jl03a MOXKET Takxke OIpeAesicHa ¢ yIeToM 100aBIeHUS B KOHEUHYIO
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KOMIIO3UIUIO JIPYTHX U3BECTHBIX (DaKTOPOB pocTa. MOHHUTOPHHT ONATONPHUATHOTO 3PQeKTa JICUCHHUS MOXKET
OBITh MPOBEACH MYTEM MEPHOANICCKON OICHKH POCTa /WM PETapaluy MBI, HAIPUMED, TyTeM H3MEPCHUS
MBIIIIEIHON CHIIBI, OIIEHKH pa3Mepa MBIIII ¢ ToMoInbio MPHU 1 aHann3a MBI ¢ TOMOIIBIO OUOTICHH.

B HekoTOphIX BapHaHTaX W300pETEHUS OJWH WM HECKOJBbKO monunenTuaoB ActRIIB moryT ObITh BBene-
HBI BMecTe (OJHOBPEMEHHO) WM Yepe3 pa3iINdHbIe IIEPHOIbl BpeMeHH (TIOCIeI0BaTEeILHO W C IepEKPHIBAHH-
eM). Kpome Toro, monunentuasl ActRIIB MoryT ObITh BBEIEHBI BMECTE C TEPANIEBTUICCKIUMHE CPEICTBAMH JIPY-
TUX THIOB, HAIIpUMEpP, C areHTOM, WHAYIHPYIOUIUM POCT XpsIia, C areHTOM, HHIYIHPYIOIMIMM pPOCT KOCTH, C
areHTOM, HHAYIHPYIOUIAM POCT MBIIII, C ar€HTOM, CHIDKAIOIINM YPOBEHB JKHPA, WU C areHTOM, HHIAYIHPYIO-
MM POCT HelpoHoB. CoeIMHEHMS IBYX TUIIOB MOTYT OBITh BBEJACHBI OJJHOBPEMCHHO WIJIH Yepe3 pa3IMJIHEIC T1e-
puoasl Bpemenu. [Ipenmonaraercs, yro nonumentuasl ActRIIB cormacHo M300peTeHHIO MOTYT NCHCTBOBATH B
COYETAHUU C APYTUM TCPANICBTHUCCKUM CPEJCTBOM, THOO0, BEPOSATHO, OHH MOTYT JICHCTBOBATh CHHEPTHUCCKHU.

B kOHKpeTHOM TpuMepe M300pPETCHUS ONMKCAHBI PA3JIMYHBIC OCTCOI'CHHBIC (PAKTOPHI, (PaKTOPHI, HHYIU-
pYIOIIUE POCT Xpsiia, U (GaKkTOPbl, HHIYIHUPYIOIIHE POCT KOCTH, B YaCTHOCTH, Oucdochonatsl. CM., Hapumep,
eBporieiickne narenTHele 3assBku NeNe 148155 u 169016. Tak, Hanpumep, ApyruMH (pakTopaMu, KOTOPhIE MOTYT
OBITh 00BETUHEHBI ¢ paccMaTpuBaeMbIMU mosmnentuaamMu ActRIIB, sBnsiorcs pasnudnble (HakTopbl pocTa,
Takue Kak muaepManbHbiid paktop pocta (EGF), TpomOotuTapusiii paktop pocta (PDGF), Tpanchopmupyto-
mue dakropsl pocta (TGF-o 1 TGF-B ) u uacynnnonono6Hsrit pakrop pocra (IGF).

B HEKOTOPBIX CBOMX BapHaHTaX HACTOAIICE H300pETEHNE TAKXKe OTHOCUTCSA K TEHOTEPAINHU JUIS TIPOIYITH-
poBanwus mosmrentuaoB ActRIIB in vivo. Takas Tepanus maet tepaneBTHUCCKHi 2 (EKT B pe3ysibTaTe BBEAC-
HUS TOJIMHYKIICOTUIHBIX TochenoBareabHocTelt ActRIIB B kiteTkn wim TKaHW, TIOpaKeHHBbIE 3a00JIEBaHUSIMH,
TIEPEUNCIICHHBIMH BBIIIE. JloCTaBKa MOJMHYKICOTHAHBIX MmocienoBaTenbHocTei ActRIIB MoxkeT ObITh TOCTHT-
HyTa C MCIOJh30BAHUEM PEKOMOMHAHTHOTO DKCIPECCHOHHOTO BEKTOPA, TAKOTO KaK XMMEPHBIH BUPYC WK KOJI-
JOUAaTbHAS TUCTICPCUOHHAS cucTeMa. J[JIs TepaneBTHIeCKON JOCTABKH MOMHHYKICOTUIHBIX MOCIICIOBATEIBHO-
creil ActRIIB npeanoYTUTEeNsHO UCTIONIB3YIOTCS JTUIOCOMBI, IOCTaBIIsIEMble B HYKHBIA y4acCTOK.

Pa3muuHBIMU BUPYCHBIMH BEKTOPAMH, KOTOPBIC MOTYT OBITH MCIIOJB30BAHEI B TCHOTECPAIINH, OTIMCAHHON B
HACTOSIIEH 3asBKe, SBISAIOTCS BEKTOPHI HA OCHOBE aJICHOBUpPYCA, BUpYyca Teprieca, BUPyca KOPOBLEH OCITBI, WIIH,
npeamnourutensHo, PHK-Bupyca, Takoro kak perpoBupyc. [IpennoYTUTENEHBIM PETPOBUPYCHBIM BEKTOPOM SIB-
JSIETCS MPOU3BOJHOE MBIIIMHOTO WM NITHYBET0 peTpoBupyca. IIpumMepamMu peTpoBHPYCHBIX BEKTOPOB, B KOTO-
pBIe MOXKET OBITH BCTPOCH OAWH Y)KEPOIHBIN TeH, SBIIAIOTCS, HO HE OTPaHMYUBAIOTCS UMH, BEKTOPH HA OCHOBE
BHpYCa MBIIITMHOTO Jieliko3a Mononn (MoMuLV), Bupyca meimuaoi capkombl Xapeu (HaMuSV), Bupyca MbI-
MIMHON OITyX0JIM MoJIouHO#H xkene3sl (MuMTV) u Bupyca capkomsl Payca (RSV). Psag apyrux peTpoBUpyCHBIX
BEKTOPOB MOXET BKJIIOYATh MHOXKECTBO T'€HOB. Bce 3TH BEKTOPHI MOTYT NMEPEHOCUTH MIIN BKIJIIOYATH TEH CEJeK-
TUBHOTO MapKepa TaK, 4YTO B PE3yJbTaTe STOr0 MOTYT OBITh HACHTU(UIIPOBAHBI U MTOTYyYCHBI TPAHCIYLIUPOBAH-
HBIC KJICTKH. PeTpoBUpPYCHBIC BEKTOPHI MOTYT OBITH CAETaHBI MUIICHb-CICIIM(YUICCKUM ITyTEM MIPUCOCTUHCHUS,
HaTpUMep, caxapa, TIUKoIunuaa win Oenka. Takyro JOCTaBKY MPEANOYTHUTEIFHO OCYIIECTBISIOT C HCIOIb30-
BaHUeM aHTHTeNa. CHenuanucTaM B JaHHOW 00JacTH OYEBHIHO, YTO CHEHU(MUYCCKUE TOTUHYKICOTHIHBIC MO-
CJICZIOBATEIILHOCTH MOTYT OBITh BCTPOCHBI B TCHOM PETPOBUPYCA WIIH MPUCOCTUHEHBI K BUPYCHON 000JI0YKE TaK,
4yTOOBI OOecreynBaiach crenupUUecKas MOCTaBKa PETPOBUPYCHOTO BEKTOPA, COICPIKAIICTO MOJMHYKICOTHU]
ActRIIB, B HyXHYyI0O MHIIICHb. B OHOM M3 MPEANMOYTHTEIHHBIX BAPHAHTOB N300PETEHUS BEKTOP JOCTABJISIOT B
KJIICTKV/TKaHU KOCTH, XPSIIa, MBIIII FJTH HEHPOHOB.

AJBTEpPHATHBHO, KJIETKH TKAHEBOW KYJIBTYPHI MOTYT OBITH HEMTOCPEICTBEHHO TPAHCOHHUIIMPOBAHBI IIA3MU-
JaMH, KOAUPYIOIINMH PETPOBUPYCHBIE CTPYKTYPHBIE T€HBI gag, pol u env, cTaHAapTHEIMUA METOAaMHU TpaHC]EK-
u pocharom KambIusa. 3aTeM dTH KISTKH TPaHCOHUITUPYIOT IIIa3MUTHBIM BEKTOPOM, COJEPIKAIINM MPEICTaB-
JSFOIME HHTEepeC TeHbI. [orydeHHbIe KIETKH BRICBOOOKIAIOT PETPOBUPYCHBIN BEKTOP B KYJIbTYypPaILHYIO CPELy.

Jpyroii cucremoit LeneBoil focTaBky NonuHykieotuaoB ActRIIB sBasercs komnonaanbHasi AUCHEPCUOH-
Has cuctema. KooumaanbHBIMU TUCIIEPCHOHHBIME CHCTEMaMH SIBISIOTCS MaKPOMOJICKYJISPHBIC KOMILICKCHI,
HAHOKATICYJIBI, MUKPOC(EPHI, CPephbl U JUIMAIHBIC CUCTEMBI, BKJIFOUYAs SMYIbCHH THIA "'Maciio B Boje", MUIICI-
JIBI, CMCIIAHHBIC MUIICIUTBI U JIUIIOCOMBIL. [IpeNmoYTHTENEHOW KOJUIOMIANEHOW CHCTEMOW COTJIacHO M300peTe-
HUIO SIBIICTCS JIUIOCOMA. JIMITOCOMBI TPEICTABIISIOT COOOH MCKYCCTBEHHBIC MEMOpaHHBIC BE3UKYJIIbI, KOTOPBIC
MOTYT OBITh MCIOJB30BaHBI B Ka4eCTBE HOCUTENCH U1 AOCTaBKH in vitro u in vivo. PHK, JIHK u uHTakTHBIC
BUPHUOHBI MOTYT OBITH MHKAIICYJTUPOBAHBI BO BHYTPEHHIOIO BOJHYIO CPEAy M AOCTABICHHI B KJICTKH B OHOJIOTH-
4eCKH aKTHUBHOU ¢GopMme (cM., Hanpumep, Fraley, et al., Trends Biochem. Sci., 6:77, 1981). Metonst 3¢ dhekTus-
HOTO IIEpEeHOCa TEHOB C HCIIOJIF30BAaHUEM JIMIIOCOMBI B KaYECTBE HOCHTEINS M3BECTHHI CHEIHMAIHCTaM, CM., Ha-
npumep, Mannino, et al., Biotechniques, 6:682, 1988. B coctaB smmocoM 00bIMHO BXOIUT KOMOMHANNS Gocdo-
JIUIAOB, B OCHOBHOM, BMECTE CO CTEPOHIAMH, B YACTHOCTH, C XOJIECTEPHHOM. MOTYT OBITh TaK)Ke MCIIOJIb30Ba-
HBI ¥ ipyTre Gochomumuap! Wi Junuasl. usndeckre CBOWCTBA JTUMOCOM 3aBUCAT OT pH, MOHHOU CHIIBI M ITPH-
CYTCTBHSI JBYXBAJICHTHBIX KATHOHOB.

[IpumMepaMu TUNHIIOB, KOTOPEIE MOTYT OBITH MCIIOJIE30BAHBI TS MOTYYCHUS JIMTIOCOM, SBISIOTCS (ocda-
TUIWIIBHBIE COEAMHEHUS, Takue Kak docharnauarmuueprH, Gocharuaunxonun, Gochatuamicepus, pocdarn-
JUIIATAHOJIAMUH, CUHTOJIHUITAIBI, [IEPeOPO3UABI U TAHTITHO3UIBL. Pernpe3eHTaTUBHBIMU (OCHOTUMHUIAMHA SBISI-
10TCS SIMUHBIN pochaTuaunxonuH, TunaIbMUTOMIpochaTuamIKoNuH n aucreaponidocharuaunxonus. Joc-
TaBKa JINIIOCOM MOKET OBITh Tak)Ke OCYIISCTBIICHA HAa OCHOBE, HAIPHMEP, CIEIU(DUIHOCTH K OpTaHy, K KIETKE H
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OpraHelie, U Takas JOCTaBKa M3BECTHA CIICIHAIICTaM B JAHHOW 0071acTH.
Ipumepsr

B obmux geprax, HacTosIiee n3o0peTeHne OyeT 6oee 0OUYEeBUIHBIM UCXOIS U3 ONMCAHHBIX HUXKE TIPUMe-
POB, KOTOPBIE MPUBOIATCS JIMIIL B HENAX WIUTIOCTPAIIMN HEKOTOPHIX BAPHMAHTOB M ACMEKTOB HACTOSIIETO H30-
OpereHus, M HE JOJDKHBI pACCMATPHUBATHCSA KaK OrpaHUYIeHHEe 00beMa H300peTeHMS.

IIpumep 1. [Monydenne cimuroro 6emka ActRIIb-Fc.

3asgBUTENSAMHA OBUT CKOHCTPYHUPOBAH PaCTBOPUMBIA CIHUTHIN O0emok ActRIIb, KOTOphIii WMeeT BHEKJIETOU-
HBIA JOoMeH 4yenoBedeckoro ActRIIb, mprcoeMHEHHBIN K YeTOBEUYECKOMY WIIM MBIIIMHOMY Fc-momMeny mocpen-
CTBOM PACIOJIOXKCHHOTO MEXIy HHAMH JIMHKEpa MHHHMAIBHOTO pa3sMepa (M3 TPeX aMHHOKHCIOT TIIHIIMHOB).
[Nonydennsie koHCTpYKIMK 0003HaueHbl ActRIIb-hFc n ActRIIb-mFc, coorBeTcTBEeHHO.

ActRIIb-hFc npencrasien Hmxke kak 0eloK, BbiieneHHbIN U3 kietounblx auauit CHO (SEQ ID NO:5):

GRGEAETRECIYYNANWELERTNQSGLERCEGEQDRRLHCYASWRNSSGTIELVKKGC

WLDDENCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAGGPEVTYEPPPTAPTG

GGTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVEFNWYV

DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPVPIEKTILS
KAKGQPREPOVYTLPPSREEMTRNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTRR

VLDSDGSFELYSKLTVDKSRWQQGNVESCSVMEEALHNHYTQKSLSLSPGK

Benku ActRIIb-hFec u ActRIIb-mFc 6putn sxcnpeccupoBansl B kieTouHbIx JuHAAX CHO.
PaccMaTpuBaiInCh TpH pa3iInYHBIX JUIAEPHBIX [10CIE0BATEIbHOCTH:

(i) mocienoBaTeTFHOCTH MEJUTUTHHA muenrHoTo Meaa (HBML):

MKFLVNVALVFMVVYISYIYA (SEQ ID NO:7);

(i1) mocenoBaTeTLHOCTh TKAHEBOTO akTHBaTopa TuiasMuaorena (TPA):
MDAMKRGLCCVLLLCGAVFVSP (SEQ ID NO:8);

(iii) HaTUBHAS MTOCIIEAOBATEIHHOCTD:

MGAAAKLAFAVFLISCSSGA (SEQ ID NO:9).

BriOpannas gopma nmeeT IHIEpHYIO MOCIeI0BaTeIbHOCT, TPA 1 HIKECIIeAYIONIYI0 HENPOLECCHPOBaH-

HYI0 aMHHOKHCJIOTHYIO HOCJICOBATCIbHOCTb!
MDAMKRGLCCVLLLCGAVFVSPGASGRGEAETRECIYYNANWELERTNQSGLERCEG

EQDKRLHCYASWRNSSGTIELVKKGCWLDDEFNCYDRQECVATEENPQVYFCCCEGNF
CNERFTHLPEAGGPEVTYEPPPTAPTGGGTHATCPPCPAPELLGGPSVFLFPPKPKDTLMIS

RTPEVTCVYVVDVSHEDPEVKFNWYVDGYVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPVPIEKTISKAKGOPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVM

HEALHNHYTQKSLSLSPGK

VYka3zaHHBIA TOJUNENTH KOIUPYETCS HUKECISOYIOIIeH MOoCaeA0BaTeIbHOCThIO HYKICMHOBOW KHCIIOTHI
(SEQ ID NO:10):

A TGGATGCAAT GAAGAGAGGG CTCTGCTGTG TGCTOCTGCT GTGTGGAGCA GTCTTCGTTT

CGECCCGGCGe
ACTGGGAGCT
AGCGGCTGCA
AGGGCTGCTG
AGAACCCCCA
ATTTGCCAGA
GTGGTGGAAC
TCTTCCTCTT
CATGCGTGGT
ACGGCGTGGA
ACCGTGTGGT
AGTGCAAGGT
AAGGGCAGCC
AGAACCAGGT
AGTGGGAGAG
CCGACGGCTC

CTCTGGGCGT
GGAGCGCACC
CTGCTACGCC
GCTAGATGAC
GGTGTACTTC
GGCTGEGGGEC
TCACACATGC
CCCCCCARAR
GGTGGACGTG
GGTGCATAAT
CAGCGTCCTC
CTCCAACARAR
CCGAGAACCA
CAGCCTGACC
CAATGGGCAG
CTTCTTCCTC

GCGAACGTCTT CTCATGCTCC
GOCTCTCCCT GTCTCCGGET

GGEGAGGCTG
ARCCAGAGCG
TCCTGGCGCA
TTCAACTGCT
TGCTGCTGTG
CCGGAAGTCA
CCACCGTGCC
CCCAAGGACK
AGCCACGARG
GCCAAGACARA
ACCGTCCTGC
GCCCTCCCRG
CAGGTGTACA
TGCCTGGTCA
CCGGAGAACA
TATAGCAAGC

GTGATGCATG
BAATGA

AGACACGGGA
QCCTGGAGCG
ACAGCTCTGG
ACGATAGGCA
AAGGCAACTT
CGTACGAGCC
CAGCACCTGA
CCCTCATGAT
ACCCTGAGGT
RAGCCGCGGGA
ACCAGGACTG
TCCCCATCGA
CCCTGCCCCC
RAGGCTTCTA
ACTACAAGAC
TCACCGTGGA

AGGCTCTGCA

GTGCATCTAC
CTGCGAAGGC
CACCATCGRG
GGAGTGTGTG
CTGCAACGAG
ACCCCCGACA
ACTCCTGGGG
CTCCCGRACC
CARGTTCARC
GGAGCAGTAC
GCTGAATGGC
GARAACCATC
ATCCCGGGRG
TCCCAGCGAC
CACACCTCCC
CAAGAGCAGG

CAACCACTAC

TACARCGCCA
GAGCAGGACA
CTCGTGAAGA
GCCACTGAGG
CGCTTCACTC
GCCCCCACCE
GGACCGTCAG
CCTGAGGTCA
TGGBTACGTGG
AACAGCACGT
AAGGAGTACA
TCCARAGCCA
GAGATGACCA
ATCGCCGTGG
CTGCTGGACT
TGOCAGTAGG

ACGCAGAAGA

N-KOHIIEBOE CEKBCHHPOBAaHUE BEINECTBA, MPoAyIpyeMoro kierkaMmu CHO, BBISBHIO OCHOBHYIO TIOCIIE-
noBatenbHOCTh -GRGEAE (SEQ ID NO:11). [IpumedatenpHO TO, 4TO APyTrHe KOHCTPYKIIUH, OTIICAHHBIE B JIH-
TepaType, HAUMHAIOTCS ¢ ToclieoBareapbHocTH -SGR...

O4HnCTKa MOXKET OBITh MPOBENICHA C MIOMOIIBIO KOJIOHOYHOM XpoMaTorpaduu B HECKOJIBKO CTaJUii, BKIIIO-
Yasi, HallpuMep, TPU WK 0oJiee CTauii, OCYIIECTBISIEMBIX B JIIOOOM MOPSIIKE, HAIIPHUMED, C TIOMOIIBIO XPOMAaTO-
rpadum Ha Oenmke A, xpomarorpadhum Ha Q-cedapose, xpomarorpaduu Ha (eHmicedapose, IKCKIIOZHOHHON
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xpoMatorpauu U KaTHoHOOOMeHHOH xpomartorpaduu. O4ncTka MOXKeT OBITh 3aBepIIcHA C MOMOIIBIO BUPYC-
HOH (unbTpanmu u 0ydepHoro oomMeHa.

Cnuteie 6enkn ActRIIb-Fc axcnpeccupoBanu takke B kiaetkax HEK293 u B kierkax COS. Xots maTepu-
aJl, BBIACTICHHBIN U3 BCEX KJIETOYHBIX JIMHUH, KyIbTUBHPOBAHHBIX B MOAXOAAIINX YCJIOBHAX, OOECIIeUnBal Mpu-
cyTcTBHE Oeyka, 00JIafarolIero aKTHBHOCTHIO, HANpPaBIeHHOW Ha ()OPMHPOBAHHME CTPYKTYPHI MBIIII in Vivo,
OJIHAaKO IIPH 3TOM B €TO aKTHBHOCTH HaOII0aIack HEKOTOPasi BAPHAOEIbHOCTh, BEPOATHO 00YCIIOBICHHAS yCIIO-
BUSIMH OTOOpa W/UITH KyJIbTUBUPOBAHUS KJICTOYHBIX JIMHUI.

[Tpumep 2. I'enepupoBanne mytanToB ActRIIb-Fc.

3asBuTeasIMU ObUIa TeHEpPUpOBaHA cepusi MyTalMi BHeKieTouHoro aomeHa ActRIIB, u ykazaHHble My-
TaHTHBIE OENKM OBLIM MPOXYLMPOBAaHBI B BUJIC PACTBOPHMBIX CIIHTBHIX OEIIKOB, 00pa30BaHHBIX MEXTy BHEKIIE-
toyHbIM ActRIIB u Fc-nomenom. Konrponsnsiii rubpna ActRIIB-Fc nMeer Hmxecieayronyio mnocieaoBareb-

HocTb (Fe-o6macts moguepknyra) (SEQ ID NO:12):
SGRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRLHCYASWRNSSGT IELVEKG

CWLDDEFNCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAGGPEVTYEPFPPTAPT
GGGTHTCPPCPAPELLGGPSVFLFPPKPEDTLMISRTPEVTCVVVDVSHEDPEVEKFNWY

VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPVPIEKTI

SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP

PVLDSDGSFELYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

B ucxomasiii ActRIIB-Fc-6enok ObImM BBEICHBI pa3indHble MyTamnud, BKIodas N- u C-KOHIIEBhIE ycede-
HUA. Ha OCHOBaHMM HaHHBIX, IPEICTABICHHBIX B MpuMepe 1, ObIIIO BBICKa3aHO MPEIIONIOKEHUE, YTO 3TH KOHCT-
PYKLHH, €CIIU OHU 3KCIPECCUPYIOTCS ¢ TUAEPHON mocienoBarenbHocThi0 TPA, He conepxaTr N-KOHIIEBOTO ce-
puHa. MyTanuu ObLIM BBEICHBI BO BHeKJIeTOuHBIH JoMeH ACtRIIB ¢ momombro ITI[P-myTarenesa. ITocne mpo-
Besennst [1LIP ¢parmenTs! ounmmany Ha xkosoHke Qiagen, ruaponuszoBanu pepmentamu Sfol n Agel, u monsep-
rajgu Tenb-o4nucTKe. [losrydeHHBle ()parMeHTHl JHMIMPOBAIM B AKCIPECCHOHHBIH BekTop pAID4 (cm. WO
2006/012627) Tak, 4TOOBI MOCJIC JIUTHPOBAHMS 00pa30BBIBAIICS XUMEpHBIN rudpux ¢ yenosedeckum 1gG1. Io-
ciie Tpancdopmanuu B E.coli DHS5-anbda xononnn cobupamu u Beigensin JJTHK. B MBIIMHBIX KOHCTPYKIMSAX
(mFc), yenoBeuecknii 1gG1 3amensun MpiuHbIM [gG2a. 3aTeM MoATBEP)KIAIH TTOCIEIOBATEIBHOCTH BCEX MY-
TaHTOB.

Bce myrtanTsl npoxymupoBasm B kinetkax HEK293T myrem BpeMeHHo# TpaHcdeknuu. Bkpariie, Bo Bpa-
marommiicst 500-m1 cocys Beiceanu kietkn HEK293T npu miotHocTu 6x10° kietox/mn B cpene Freestyle (In-
vitrogen) B o0beMe 250 M, 1 KyJbTUBUPOBAIHN B TeUeHWE HOUM. Ha criemyrommii IeHb 3TH KIETKH 00pabdaThiBa-
mu komiutekcom JTHK:ITOU (1:1) mpu xoneunoit kounenrparuu JJHK, cocrasmsromeit 0,5 mxr/mi. Yepes 4 4
nmobaBmsii 250 MIT cpelibl M KIETKH KyJIbTHBHPOBAIN B TedeHue 7 nHeil. KonmuimonupoBanHyto cpemy codupa-
JM IMyTeM IEeHTPH(yrupoBaHus KIETOK, a 3aTEM 3Ty Cpely KOHLECHTPUPOBAIIH.

MyTaHTBI OYHIIATN PAa3IMIHBIMU METOJAMH, BKIIOUYasi, HAIIPUMEpP, OYUCTKY Ha KOJIOHKE ¢ OelkoM A, Ko-
TOPYIO AIIIOMPOBAIN MIMIMHOBEIM Oydepom ¢ HuzkuMm pH (3,0). ITocre HelTpanu3anyuym MyTaHTBI THATH30BaIIN
npotus PBS.

MyTaHTBI OBUIH TaKXe IpoayIpoBaHbl B kieTkax CHO aHaOrHYHBIM METOIOM.

MyTaHTBI TECTHPOBAJIM B aHAJIM3aX W/WIIM B OMOaHANIN3aX Ha CBS3bIBAHHE, OMMCAHHBIX HIDKE. B HekoTo-
PBIX CITy4asix aHaJIM3bl TPOBOJIMIIM C UCIIOJIB30BaHHEM KOHAUIIMOHUPOBAHHOMN CPEIbl, 8 HE OYHIIEHHBIX OCIIKOB.

IIpumep 2. buoananus Ha nepenady curaania, onocpenyemyto GDF-11 u akTuBuHOM.

AHanu3 ¢ UCIOJIb30BAHUEM PENOPTEPHOTO TeHa A-204 MpOBOIMIIN 1Tl ONICHKH BiHsHUS O0emxoB ActRIIB-
Fc na nepenauy curnasia GDF-11 u aktuBuaOM A. KilerouHas TuHUS: denoBedeckas padmaomuocapkoma (obpa-
30BaHHAas W3 MblmeyHor Tkanw). PermoprepHsiii BekTop: pGL3(CAGA)12 (ommcannbrii Dennler et al, 1998,
EMBO 17: 3091-3100.) Cwm. ¢ur. 5. MotuB CAGA12 npucyrctByet Ha TGF-6era-1yBcTBUTENBHBIX TeHAX (Te-
He PAI-1), a mosToMy Takoi BEKTOp OOBIYHO MPUMEHSETCS I Mepeaadn CUTrHaia (akTOpOB IO ACHCTBHEM
Smad2 u 3.

Hens 1. Knetku A-204 pacnpeaensiiu o JTyHKaM 48-TyHOUHOTO IUIaHILETA.

Henp 2. Kuerkm A-204 TtpanchummpoBamum 10 mxr pGL3(CAGA)12 wmm pGL3(CAGA)12(10
MKr)+pRLCMYV (1 mxkr) u pearenrom Fugene.

Jens 3. [loGaBnsuin dakropsl (pasBenennsie B cpene + 0,1% BSA). Muruburopsl, nepen ux pobasieHneM
B KJIETKH, JOJDKHBI OBITH IIPEIBapUTEIEHO HHKYOHPOBaHEI ¢ (hakTopamu B TeueHune 1 4. Yepes 6 4 KIETKH Mpo-
MbiBasi PBS u moaBepranu nu3ucy.

ITocne 3TOro MpoBOAMIN aHAIM3 C UCIOIb30BaHHWEM Jironmdepassl. B oTcyTcTBHE MHOOBIX MHTHOUTOPOB,
aKTUBHH A criocoOcTBYeT 10-KpaTHOH CTUMYIISIIUN SKCTIPECCHH pernopTepHoro reHa ¢ EDsy ~2 ar/mi. GDF-11:
16-xpatHas crumyisnus, EDsg ~1,5 Hr/mo.

B stom anamuze ActRIIB(R64, 20-134) npeacrasiisieT co00W CUITBHBIA HHTHOUTOP aKTUBHOCTH aKTUBUHA,
GDF-8 u GDF-11. B aToM aHanm3e TakKe ObUTH MTPOTECTUPOBAHBI BAPUAHTHI.

[Mpumep 3. Uuruduposanne GDF-11 ¢ N-koHneBsiMu 1 C-KOHIIEBBIMH YCEUCHUSIMH.
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Beut momyuen 6enok ActRIIB-Fc (R64, 20-134), B kotopoM ActRIIB-uacte nmena N- u C-KOHIIEBEIC yce-
YCHHUS, U 3TOT OCJIOK TECTUPOBAIU HA aKTUBHOCTH B KadecTBe MHTHOMTOPOB GDF-11 u akTHBHHA. AKTHBHOCTH
MpeCTaBICHBI HIDKE (M3MEPEHHbBIE B KOHIUIIMOHUPOBAHHBIX Cpefax):

C-konnesble yceuenus ActRIIb-hFc

ICsg (HD/MI)
GDF-11 AKTUBHH
ActRIIb-hFc (R64, 20-134) 45 22
ActRITb-hFc (R64, 20-132) 87 32
ActRIIb-hFc (R64, 20-131} 120 44
ActRIIb-hFc (R64, 20-128) 130 158

CrenyeT OTMETHTh, YTO YCEUCHHUS B TPH aMUHOKHCIIOTHI (3akaHuuBatomuecs ...PPT), mects amuHOKHCITOT
(3axanumBatomuxcs ...YEP) nim Oonee aMmuHokucinoT y C-KOHIIA NPUBOAAT K TPEXKPaTHOMY HIIM K emle Oolee
3HAYUTENbHOMY CHI)KEHUIO aKTUBHOCTHU JAHHOM MOJEKYNBL. YcedeHue 15 KOHeUHBIX aMUHOKUCIOT B ActRIIB-
YacTH NPUBOAMT K 3HAUNTEIbHOM noTepe akTuBHOCTH (cM. WO 2006/012627).

AMMHOKOHIIEBBIE YCeUeHHUs ObUIM chenanbl B KOHTposbHOM Oenke ActRIIb-hFc (R64 20-131). ITomy4en-
HbI€ aKTHBHOCTH IIPEACTABIICHBI HIDKE (M3MEPEHHbIE B KOHANIIMOHNPOBAHHBIX Cpeliax).

N-konreBbie yceuenus ActRIIb-hFc

ICso (HD/mam)
GDF-11 AKTHMBMH
ActRIIb-hFc (R64, 20-131} {GRG..} 183 201
ActRIIb-hFc (R64, 21-131) (RGE..) 121 325
ActRIIb-hFe (R64, 22-131) {GEA..) 71 100
ActRIIb-hFc (R64, 23-131) (EAE..) 60 43
ActRIIb-hFc (R64, 24-131) (RET..) 69 105

B cooTBeTcTBUU C 3THM, yCEUEHHS B JIBE, TPH FIIH YETHIPE aMUHOKHCIOTH y N-KOHIIA IPUBOIAT K 00pa3o-
BaHUIO OoJiee aKTUBHOTO OeJlka, YeM BapHaHTHI, COJICpIKAIIe TIOTHOPA3MEPHBIH BHEKJICTOYHBIN ToMeH. Jlomo-
HUTEJIbHBIE dKCTIEpUMEHTHI Mmokaszany, 4to ActRIIb-hFe (R64, 25-131) ¢ yceyeHusIMH B ISITh aMUHOKHUCIIOT 00-
JaaeT aKTUBHOCTBIO, SKBUBAJCHTHOW aKTUBHOCTH HEYCEYCHHOW (DOPMBI, a JOIONHUTEIBHBIC Neneluu y N-
KOHIIa CHOCOOCTBYIOT JaJbHEUIIEMY CHW)KCHUIO aKTHBHOCTH Oenka. [103TOMy ONTHMAaJIbHBIC KOHCTPYKIIHU
uMmeroT y C-KOHIIa MOCHeA0BaTENbHOCTh, 3aKaHYMBAIOUIYIOCS B MOJOXEHUsX aMuHokucioT 133-134 SEQ ID
NO:4, a y N-KOHIIa - HAUMHAIOIIYIOCS B MONOXKEHUsAX aMuHOKHCcIOT 22-24 SEQ ID NO:4. KoncTpykuus, B Ko-
Topoii N-KOHeIl, COOTBETCTBYIONIMIA aMHHOKHCIOTaM 21 wiu 25, 00namaeT akTHBHOCTBIO, aHAIOTUYHOW aKTHB-
Hoctr kKoHCTpyKiuu ActRIIb-hFc (R64, 20-134).

ITpumep 4. Bapuanter ActRIIb-Fc u nx akTHBHOCTH B KieTkaX AKTUBHOCTh OenkoB ActRIIB-Fc tectupo-
BaJIM B KJIIETOYHOM aHAJM3€, OTIMCAHHOM BbIIIe. Pe3ymbTaTsl cucTeMaTn3npoBaHsl HKe B Tabn. 1. Hexoropsre
BapHaHTHl TECTUPOBAIN B PA3IMYHBIX KOHCTPYKIMSIX ¢ C-KOHIEBBIMH yceueHMsMH. Kak 00CyXIamoch BBHIMIE,
yCEeUeHHS B MATh WJIH IATHAAATH AMHHOKHCIIOT NPUBOAMIN K CHIKCHUIO aKTUBHOCTH. VIHTEPECHO OTMETHUTBH,
gto Bapuantel L79D u L79E, no cymecTBy, He 00aganu CiIOCOOHOCTBIO CBSI3BIBATHCS ¢ AKTUBHHOM, HO TIOUTH
MOJTHOCTBIO COXPAHSUIH criocoOHOCTh HHrHOupoBath GDF-11 nukoro Tuma.

CaasbiBanue pactsopumoro ActRIIB-Fc ¢ GDF11 u aktuBuHOM A

BapuaHTh HacTe ACtRIIB AKTHBHOCTBL AKTHBHOCTE
ACtRIIB-Fc (COOTBETCTBYET | MHTUBMPOBAHUA MHIUOUPOBaHUA
aMMHOKVCIOTaMm GDF-11 aKTHMBUHA
SEQ ID NO:4)
64R 20~134 +++ +++
(npuon. 107° M | (npuén. 10°°% M
Ki) Ki}
644 20-134 + +
{npwbn. 107° M | (npuGa. 107 M
Ki) K1)
64R 20-129 +++ +++
64R K74A 20-134 ++++ ++++
64R A24N 20-134 ER S +++
64R A24N 20-119 ++ ++
©4R AZ4N K74A 20-119 + +
R64 L79P 20-134 + +
R64 L79P K74A 20-134 + +
R64 L79D 20-134 +++ +
R64 L79E 20-134 ++ +
R64K 20-134 +4+ +++
R64K 20-129 +4+ +4+
R64 P129S8 P130A 20-134 +4++ +++
R64N 20-134 + +
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+ Huskas aktuBHOCTB (pubmsuTensro 1x 10 ° K;).

++ YMepeHHast akTHBHOCTH (IpubmsuTensHo 1x 107 K;).

+++ BBIcOKast akKTHBHOCTB (IMKOTO THIa) (mpuGmmsurensro 1x 10°K;).

++++ AKTUBHOCTb, IPEBBIMIAONIAS AKTUBHOCTh TUKOTO THIIA.

Heckompko BapHaHTOB OLICHUBAIU HA BPEMs HX MOJYXXU3HH B KPBHICHHOM CHIBOPOTKE. BpeMs momyKu3HH
ActRIIB(R64 20-134)-Fc B cbiBopoTke coctanmsiio npuMepHo 70 4. Bpems nomysxusan ActRIIB(R64 A24N 20-
134)-Fc B ceiBopoTke cocTaBisiio npumepHo 100-150 u. B kineroyHoMm aHanm3e (ONMMCAHHOM BBIIIC) M B aHAJIHU-
3ax in vivo (omucaHHBIX HIKeE) BapuaHT A24N o6imagan akTHBHOCTBIO, SKBUBAICHTHOW aKTHBHOCTH MOJICKYJIBI
mukoro tuna. Eciu yuects 6ojiee IHTENFHOE BpeMs ITOTY>KU3HN ATOTO BapuaHTa, TO 3TO 03HAYAET, YTO B TeUe-
HHUE BCETO 3TOTO BpeMeHU BapuaHT A24N OyneT naBaTh JIydmnid 2QQeKT Ha eMUHUILy aKTHBHOCTH Oeika, yeM
MOJIEKyJIa TUKOTO THIIA.

HHTEpecHO OTMETHTH, YTO BBEACHUE KHCIOTHBIX aMHHOKHCIOT (acTiaparMHOBOW WJIHM TIyTaMHUHOBOH KH-
CJIOTHI) B TIOJIO)KEHHE 79 TPUBOIUT K CEIEKTUBHOMY CHIDKCHHIO CIIOCOOHOCTH CBSI3BIBATHCSA C aKTUBHHOM, HO
coxpansier crocoOHocTh cBs3biBaThes ¢ GDF11/GDF8. Kak oOcyxmaercs mmxke, 6enku ActRIIB-Fc aukoro
TUTA, OYCBHUIHO, ICHCTBYIOT HAa TKaHW, HO HE HA MBIIIIIBI, IPHYEM HEKOTOpPEIC U3 3TUX 3P(PEKTOB MOTYT OBITh
HEeXXeNnaTeNbHBIMU. Kak OMHCcaHo B HACTOSIIEH 3asBKe, MPEINONaraeTcs, 4To Takue 3(Q(eKTsl 3aKIoYaroTcs B
TOM, YTO pa3iMyYHbIC JUTaHAbl cBs3biBatoTcsa ¢ ActRIIB-Fc u marnbupyrorcs mox nmeiictBueM ActRIIB-Fc,
BKITIOYAsi, BEPOSITHO, CBA3BIBAHKE C AKTHBHHOM U MHTUOMpPOBaHKE akKTUBUHOM. [IpenBapuTebHbIC JaHHBIC TIOKA-
3aJM, 9TO0 y MbImel BapuanTel L79E u L79D oka3bpiBatoT MeHbIIIEE BIMSHAE HA TKAHU, €M Ha MBIIIIBI, HO TIPH
STOM OHM COXPAHSIOT CBOC BO3JEHCTBHE Ha MBIMIIEL. XOTS BapUaHTHI TAKOTO THUIA MOTYT PacCMaTPHBATHCS KaK
BapuaHThl ActRIIB, omHako ciemxyeT OTMETHUTh, YTO ATH OeJKH OOJbIle He 00IaaloT UICTHHHON (QYyHKIIMEH Kak
pelenTopsl aKTUBUHA, a MO3TOMY TIpricBoeHHOe oOo3HaueHue "ActRIIB" ciyuT TOJNBKO yKa3zaHUEM Ha MPOWC-
XO0XIEHUE STUX MOJHUIEITHIOB. XOTS KHCIOTHBIE OCTATKH B MOJIOKCHUN 79 BBI3BIBAIOT CHI)KEHHE CTIOCOOHOCTH
CBSI3BIBAHUS C AKTUBHHOM, COXpaHsIs IIPH 3TOM CITOCOOHOCTh cBsi3piBanmst ¢ GDF11, ogHako npyrue Moauduka-
IIUH B 3TOM IIOJIOKCHHUU HE Jar0T Takoro 3¢dekra. 3amena L79A npuUBOIUT K MOBBINMICHUIO CIIOCOOHOCTH CBSI-
3bIBaThCS C akTUBMHOM, HO He ¢ GDF11. 3amena L79P npuBoIUT K CHM)KEHHIO CIIOCOOHOCTH CBSI3BIBATHCS C
aktuBuHOM U ¢ GDF11.

ITpumep 5. Ces3siBanue ¢ GDF-11 u ¢ akTuBuHOM A.

Ces3piBanne HEKOTOPHIX OenkoB ActRIIB-Fc ¢ nmuranmamu tectupoBanu B ananuse BiaCore™.,

Bapuanter ActRIIB-Fc wim 6emok JUKOro THITa MMMOOMIH30BAIM Ha CUCTEME C HCIOJIh30BAHUEM aHTH-
hFc anTurena. JIuranapl HHKCKTHPOBAIM U IPOITYCKAM Yepe3 KOJIOHKY ¢ HMMOOWIN30BAaHHBIME OcITKaMu pe-
nenrtopa. Pe3ynbraTsl cucTeMaTH3upOBaHbl B HIKECIIE YOS TabuIIe.

CrnernpaHOCTD CBSI3BIBAHYSI IMTAHJIOB ¢ BapuanTamu [1B

GDF11
Benok Kon (1/Ms) Koff{l/s) KD (M}
ActRIIB-hFc (R64 20-134) 1, 34e-6 1,13e-4 8,42e-11
ActRIIB-hFec (R64, AZ4N 20-134) 1,21e-6 €,35e-5 5,19e-11
ActRIIB-hFc (R64, L7S%D 20-134) 6, 7e-5 4,3%e-4 6,55%e-10
ActRIIB-hFc (R64, L7SE 20-134) 3,8e-5 2,74e-4 7,16e-10
ActRIIB-hFc (R64K 20-134) 6,77e-5 2,4le-5 3,56e-11
GDF8
Benok Kon (1i/Ms) Koff (1/s) KD (M}
ActRIIB-hFc (R&4 20-1349) 3,6%9e-5 3,45e-5 9,35%e-11
ActRIIB-hFc (R64, AZ4N 20-134)
ActRIIB-hFc¢ (Re4, L7SD 20-134) 3,85e-5 8, 3e-4 2,15e-8%
ActRIIB-hFc (R&64, L73SE 20-134) 3,74e-5 Ye-4 2,41e-9
ActRIIB-hFc (R64K 20-134) 2,25e-5 4,71e-5 2,1le-10
ActRIIB-hFec (RG64K 20-129) 9,74e-14 2,09e-4 2,15e-8%
ActRIIB-hFe (R64, P129S, P130R 1,08e-5 1,8e-4 1,67e-9
20-134}
AcCtRIIB-hFe (R64, K74A 20-134) 2,8e-5 2,03e-5 7,18e-11
AKTUBHMH A
Benox Kon (1/Ms) Koff (1/s) KD {M)
ACtRIIB-hFc (R64 20-134) 5,94e6 1,5%e-4 2,68e-11
ActRIIB-hFc (R64, AZ4N 20-134) 3,34e6 3,46e-4 1,04e-10
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[MosyueHHbIE aHHBIC MOATBEPXKIAIOT JAHHBIE KIETOYHOIO aHaju3a, M YKa3bIBalOT Ha TO, YTO BAPHAHT
A24N coxpaHsSeT JUTaHIICBA3BIBAIONIYI0 aKTUBHOCTh, aHAJIOTHYHYIO aKTUBHOCTH MOJeKkysasl ActRIIb-hFc (R64
20-134), 1 uro monekynbl L79D mnu L79E coxpaHstoT crmocoOHOCTh CBA3bIBaThCS ¢ MuoctatnHoMm 1 GDF11, Ho
BBI3BIBAIOT 3HAYUTEIHHOE CHUKEHHE YPOBHS (HE MOJIarolieecs KOJMYSCTBEHHON OIICHKE) CBSI3bIBAHUS C aKTH-

BHHOM A.

Jlpyrue BapuMaHTHI MOJYYaid M TECTUPOBAIH, Kak coobmanocs B WO 2006/012627, ¢ ucronp3oBaHHEM
MMMOOMIM30BAaHHBIX HA TAHHOM YCTPOWCTBE JINTAH/IOB U C MTOCIEAYIONUM MPOITyCKaHHEM PELeTOPOB Ha/l yKa-
3aHHBIMA MMMOOWJIM30BaHHBIMY JIMraHaaMu. Hioke npuBoanTCs TabaMLa JaHHBIX, OTHOCSIIUXCS K 9THM BapH-

aHTaM.

CasizpiBanue pacTBopuMbIx BapraHToB ActRIIB-Fc ¢ GDF11 u ¢ aktuBunoM A (BiaCore-ananus)
ACtRIIB

(64A)

018868

ActRIIB-hFc (R64, L79D 20-134) Huskult
YPOBEHb
CBA3LIBAHUA
ACtRIIB-hFc (R64, L79E 20-134) Huz kuid
YPOBEHb
CBAZBIBAHMUA
ActRIIB-hFc (R64K 20-134) 6,82e6 3,25e-4 4,76e-11
ActRIIB-hFc (R64K 20-129) 7,46e6 6,28e-4 8, 4le-11
ActRIIB-hFc (R64, P129S, P130R 5,02e6 4,17e-4 8,3le-11
20-134)

Acth

GDF11

WT

KD=1

, 8e-TM
(+)

KD= 2,6e-TM

(+)

WT

{64R}

na

KD= 8, 6e-8M

(+++)

xpocT + 15

KD ~2, 6e-8M
(+++)

KD=1, 9&-8M
{++++)

E37A

*

R40A

D54A

K55A

++

R56A

*

K74A

KD=4, 35e-9M
ottt

K74Y

*

K74F

*

K741

W78A

L79A

D8Ok

D8CR

DEOA

D8oF

DBOG

D80OM

DSON

D8OI

Fg2a

++

* CBSA3BIBAHUS HE HAOJIOANIOCH;
--<1/5 ot cBs3bIBanms quKoro tuna (WT);

- ~1/2 ot cBa3piBanus WT;

+ WT;

++ < 2-kpaTHOE yBEITUYCHHUE YPOBHS CBSA3BIBAHUS;
+++ ~5-KpaTHOE yBEJIMUECHHUE YPOBHS CBA3BIBAHUS,
++++ ~10-kpaTHOE YBETUUCHHUE YPOBHS CBA3BIBAHUS;
+++++ ~40-kpaTHOE yBEIIMUEHUE YPOBHS CBS3BIBAHMUS.
[Mpumep 6. Bausaue 6enkoB ActRIIB-Fc Ha MpleuHyIo Maccy y MbIIel TUKOTO THUIIA.

3asButensiMu OblTa omnpexneneHa cnocodbHocts Oenka ActRIIB-Fc yBennanBaTh MBIIIEUHYIO MacCy y MbI-

el JUKOro THIIA.

Mpmram C57B110 nBa pa3a B Henemo BBOIIH 103y (10 MI/KT; BHYTPHOPIOMKMHHO (i.p.)) YEIOBEYECKOTO
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6enka ActRIIB (R64 20-134) wnm uenoseueckoro ActRIIB (K74A 20-134). Msimeit noasepramu SIMP-
CKaHUPOBAHMUIO Ha JieHb O U Ha JeHb 28 A ompeeNieHus MPOLCHTa U3MEHECHHS OE3)KUPOBOI MacChl TKAaHH BCE-
ro opranmsma. Y msimer, oopadotanusix ActRIIB (R64 20-134)-Fc, nabmonanocs 3naunmoe 31,1% yBenmye-
HUE MacChl 0€3XKUPOBOM TKAHU 10 CPAaBHEHHIO C MAaCCOW MBIIIEH B KOHTPOJIBHOW TpyIie, 00paboTaHHOW HOCH-
TeneM. Y Mbiei, 06padotaHHbIX yenoBedeckuM OenkoM ActRIIB (K74A 20-134)-Fc, mabnroganoch 3Ha4UMOE
yBEIMUYEHUE MacChl 0€3)KHUPOBOM TKAHU IO CPABHEHHIO C MacCOi, HAOII0AaeMO Y KOHTPOJIBHON TPYIIIIBI, XOTS H
B MCHBIIIEH CTENIeHH, YeM y Tpymrbl, oOpadoTanHoi denmoBedeckum ActRIIB (R64 20-134). B anamornaaom wnc-
CJIeIOBaHWH MBIIIEH BHYTPHOPIONIMHHO JBa pa3a B Hexelnto oOpadateiBanu PBS, 1 mr/kr, 3 mr/kr niam 10 Mr/kr
MeimHOTO ActRIIB (WT, 20-134)-Fc. Ilo okOHYaHHMM WCCIICAOBAHMIA MBIl O¢/ipa, HKPOHOXKHBIC MBIIIIIH,
MBIIIIEI TPYIHOW KJIETKH W MBIIIIEI qruadparMbl UCCEKAaTN W B3BCIIUBAIH. Pe3ynbTaThl CHCTEMAaTH3UPOBAHEI
HIDKE B Ta0II. 3.
Tabnuna 3. Maccel TKaHH y MBIIICH AUKOTO TUMA, 00pabO0TaHHBIX HOCUTEIIEM W MBIITHHBIM
ActRIIB (WT, 20-134)-Fc

CopaboTaHHEE MKpOHCXRHa A Benpo I'pynHas JradparMa
HOCUTEIEM MBIILLA {L+R) KASTKa
(L+R} {L+R}

CpenHee (rpaMMel) | 0,306+0,020 | 0,18740,040 | 9,257+0,020 | 0,076+0,020
* CT.KB.OTKI.

muUACtRIIB (WT, WMKpOHOXHAS Benpo I'pynHas Ouadparma
20-134)-Fc (10 MBI & {L+R) KIeTKa
Mr/xr} (L+R) {L+R}

Cpenmree (rpamms) | 0, 287+0,010 | 0, 24120, 014 | 0, 360+0,070 | 0, 12420, 040
+ CT.KB.OTKA.
Benuuuna p T- 0,0001 0,009 0,02 G, 04

KRPUTEPHA

Kak nokazano B Ta0n. 3, Mermmabii cuteid 6emok ActRIIB (WT, 20-134)-Fc ciocoGcTBOBaN 3HAYUTEIH-
HOMY YBEJIMUEHHIO MBIIIEYHON Macchl y MBIIIEH AUKOro Tuma. Y Mblei, ooOpabotanHbIX MbIIMHBEIM ActRIIB
(WT, 20-134)-Fc, macca MKpOHOXHBIX MBIIII yBEIWIMBANIAch Ha 26,5%, Macca MBI Oelpa yBeaTUYUBaiach Ha
28,9%, a Macca MBI TPYIHOM KiIeTKH yBeanmuuBaiach Ha 40,0%. ABTopaMu HacTosIIEro H300peTeHus ObUIN
TaKke OOHAapy>KeHBI M3MEHEHHS MacChl MBI Anadparmel, KoTopas Ha 63% mpeBbIIIasa Maccy MBI THa-
(bparMpl y KOHTPOJBHBIX MBIIIEH, 00pabOTAHHBIX HOCHTEIEM. YMEHBIIEHWE MAacChl MBI AruadparMbl acco-
IUHAPYETCS] C OCIIOKHEHUSMH, KOTOpPBIE OOBIYHO HAOMIOAAIOTCA NP Pa3INYHBIX MBIIIEYHBIX Huctpodusx. Ilo-
JTOMY yBEIMUEHHE Macchl Tuadparmel, HabmomaeMoe nocie oopadboTkn MeimmHbEIM ActRIIB (WT, 20-134)-Fc,
MOXET UMETh KIMHUYECKN BaKHOE 3HAUCHHE.

[Mpumep 7. BiusiHne mianuTenbHOTO BpeMeHH Moiyxu3Hu OenkoB ActRIIB-Fc Ha MplmeuHyto Maccy Mbl-
1€l JUKOro THIIA.

3asBUTEIIMU OBUIO ONPENENICHO BIIMSHUE JIMTEILHOTO BPEMEHH IOJIY)KM3HM BapuaHTta Oenka ActRIIB-
mFc (R64, A24N 20-134) Ha yBenuueHNe MBIIIEYHON MacChl Y MbIIIEH AUKOTO THIIA.

Mpermam C57B110 aBa pasa B Henemnro BBoAWH 103y (10 Mr/kr; BHyTpHOPIOMKMHHO (i.p.)) 4EI0BEYECKOTO
6enka ActRIIB-mFc (R64 20-134) wmu uenoseueckoro ActRIIB-mFc (R64, A24N 20-134). MeIme#i noasepra-
i SIMP-CKkaHUPOBAaHUIO B pa3IMIHBbIE TIEPUOMBI BPEMEHH BIUIOTH IO 25-TO AHS IS OTMPENCIICHUs TPOICHTA
W3MEHEHUsT MacChl 0E3)KMPOBOW TKaHW Bcero opranuszMa. O0e MOJIEKYJBI CIOCOOCTBOBAIN JKBHBAJIEHTHOMY
YBEIMYECHUIO MacChl BCETO OPraHMW3Ma M MBIIMIEYHOW MAacChl, IPU 3TOM Macca MKPOHOXKHBIX MBIIII, Oeapa u
TPYIHOM KJIeTKH yBenuunBanack Ha 40-70%. Cum. ¢wur. 5 u 6.

[TomyueHHbIe HaHHBIE MOKA3alH, 4TO OoJiee NIUTEIBHOE BPEMs MOTYKU3HH JaHHON MOJEKYIBbl CTUMYJIHU-
PYyeT POCT MBIIII 32 KOPOTKHHA TEPUOJ UCCIeNoBaHUi ¢ 3()PEeKTUBHOCTHIO, SKBUBAJICHTHOW d(deKkTuBHOCTH
MOJIEKYJIBI IUKOTO TUTIA.

[Mpumep 8. Bimsiane 6enxoB ActRIIB-Fc ¢ moHMkeHHOH CIOCOOHOCTBIO CBSI3BIBATHCS C aKTHBHHOM Ha
MBIIICYHYIO MAaCCy MBIIIEH AUKOTO THIIA.

3asBuTeIAIMHU ObUIa ONpejenieHa crnocoOHocTh BapuanTta Oenka ActRIIB-mFc (R64, L79D 20-134) ¢ -
TEJILHBIM BPEMEHEM ITOJTYKM3HHU YBEJIMYMBATH MBILIICYHYIO MAcCy y MBIIIEH TUKOTO THIIA.

Mpermam C57B110 aBa pasa B Henenro BBoauiH 103y (10 Mr/kr; BHyTpHOpIOMMHHO (i.p.)) YEI0BEYECKOTO
6emka ActRIIB-mFc (R64 20-134) nnm genoBedeckoro ActRIIB-mFc (R64, L79D 20-134). MepIieii nonseprainu
SAMP-ckaHUPOBAHUIO B Pa3IMYHBIE TIEPHOABI BPEMEHHU BIUIOTH O 24-T0 IHS WCCIENOBAHUHN IS ONPEICIICHUS
MPOLIEHTa U3MEHEHUS MacChl 0€3KUPOBOM TKaHH BCETO OpraHn3Ma. JlaHHbIE IPEICTaBICHBI HIXKE B TA0I.

Macca Macca UkpoHOXHaA Benopo PpyoHas
Tena Tesa MBIILLEA (L+R} Knetka
Jene O Jene 24 {L+R} (L+R)
(r} (r)
Mox. TBS 24,4+1,51 | 26,8%1,43 0,29+0,02 0,17+0,02 0,24+0,05
{Macc. /o6.)
R64, 20-134 | 25,041,36|31,2*+1,53 | 0,40%20,02 | 0,24*+0,02 | 0,37*+0,07
(10 mMr/kr)
R64, L79D |25,3+1,22| 28,141,64 | 0Q,32%+0,02 1 0,20%30,02 | 0,27+0,05
20-134
{10 Mr/xr)
*p<0,05
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DTH JaHHBIC MPOJIEMOHCTPUPOBaiH, 4To BapuaHT L79D ActRIIB (¢ moHIKEHHOH CIOCOOHOCTBIO CBS3HI-
BaThCs C aKTUBMHOM A) 00ajacT akTHBHOCTBIO in Vivo, HAIPABJICHHOW HA CTUMYJISIIHIO POCTa MBIIII], OTHAKO
JTOT BapUaHT JAaeT MEHbIee KOIMYECTBO MpupocTta MbIm, yeM ActRIIB mukoro tuma. Takoe cHmkeHHE -
(hexTa MOXKET OBITH OTYACTH BBI3BAHO HEOOJBIINM CHIKCHHEM YPOBHS CBS3BIBAHWS MHOCTATHHA WM MOTEpen
CHIOCOOHOCTH CBSI3BIBATHCS C APYTHM €IIIe HEN3BECTHBIM HETATHBHBIM PETryIATOPOM pocTta M. CriocoOHOCT
CTHMYJINPOBATh POCT MBIIII B OTCYTCTBHE BIISIHWS Ha Tepelady CHUTHATa aKTHMBHHA A SBISIETCS 0COOEHHOMN
JKeNaTeNTbHON, TOCKOJIBKY aKTUBUH IPEACTaBIIET COO0H MHUPOKO IKCIPECCHPYEMYIO PETYIATOPHYIO MOJIEKYITY,
KOTOpas, KaK M3BECTHO, OKA3hIBACT BIMSIHHUE HA PENPOAYKTUBHYIO CHCTEMY, KOCTH, NIEUeHb M MHOTHE IPYyTHE
TkaHu. Y mbruei ActRIIB-mFe (R64 20-134) oka3siBaeT 3HAYUTEILHOE BIMSHUE Ha PEIIPOAYKTUBHYIO CUCTEMY,
a B HEKOTOPBIX CIIydyasiX CIIOCOOCTBYET YBEJIMUEHHIO pa3mepa cenedeHkr. Monekyna ActRIIB-mFc (R64, L79D
20-134) oxa3piBaeT 3HaUNTEIHHO OoJiee caboe BIMSHHUE HA PEIPOIYKTUBHbBIE TKAaHH U CEIE3EHKY, YTO yKa3blBa-
€T Ha TO, YTO 3Ta MOJEKYJa SBISETCS OCOOCHHO MOIXOJSIIECH /Ui CTUMYJISLIIMM POCTAa MBIIII Y ITAI[HEHTOB C
XOpOIIeH PenpoaYKTHBHON CIIOCOOHOCTBIO WM Y MAIMEHTOB, Y KOTOPBIX KEeJIaTeIbHO MUHIMHU3UPOBATH BIIMS-
HHE Ha PEIPOSYKTHBHYIO CHCTEMY.

[Ipumep 9. Bimsinue 6enka ActRIIB-Fc Ha MpITIedHyI0 Maccy M CHITy MBI y MbITrei Mdx.

Jlnst onpenenenunst ciocooHoctn MbimtHOTo 6enka ActRIIB (WT, 20-134)-Fc yBenuuuBaTh MBIIIEYHYIO
MacCy TIpH MMaTOJIOTHYECKUX COCTOSHUSX, 3aSBUTEISIMHU OblIa ompezeneHa crmocooHocTs Oenka ActRIIB-Fc yBe-
JIMYUBATh MBIIICYHYIO MacCy Y MBIIeld mdX ¢ MOJENBI0 MBIIIIEUHON TUCTPOPHH.

B3pocnbix Mermeit Mdx nBa pasza B Hezenmo o0pabdaTteiBany MeIMHEIM O0enrkoM ActRIIB (WT, 20-134)-Fc
(1, 3 umu 10 mr/kr; BHYTpHOpIOMWHHO) Wik PBS-HOCHTENEM, HCTIONB3YeMBbIM B KauecTBe KOHTpOJs. [l onpe-
JICIICHUS COKPAIICHHS MBI MEPEIHUX KOHEYHOCTEH ONPEACISUTN CHITY, KOTOPYEO MBIIIb MpHUJIaracT Mpu Haxa-
TUU JaTYWKA MBIIICYHOW CHITBL. [ CcpaBHEHUS CHIIBI COKPAIICHUS MBIIII Y PA3IUYHBIX TPYII MBIIICH ObLIa
UCIIOJIb30BaHA CPEAHSS CHJIAa M3 5 WCIBITAHWHA C HAXXaTHEM JaT4YWKa. B KOHIle MCCICTOBAaHUN MBIIIIEI Oempa,
WUKPOHOXHBIC MBIIIIIBI, MBIIIIBI TPYTHON KJIETKU U qradparMbl HCCEKATH U B3BEIIIHBAIIH.

W3MepeHust CHITBI MBIIIICYHBIX COKPAIICHUH TaK)Ke YKa3bIBAU HAa 3HAYMMOC YBEIMYCHUC 3TOW CHIBL Pe-
3yJBTATHl I3MEPEHHS MBIIICYHONW MacChl CHCTEMaTH3UPOBAHBI HIKE B TaOIHIIE.

Macchel Tkanu y MbItrei mdx, o6padoraHHeIX HocuTesaeM U MeIUHBIM ActRIIB (WT, 20-134)-Fc

OBpaBoTaHHele | MKPOHOXHAA Benpo I'pyoHasn Iuadpparma
HOCHTENREM MBILILLE {L+R) KIeTKAa
(L+R} (L+R}

Cpennee 0,4131+0,040 | 0,296+0,C019 | 0,437+0,060 | 0,111+0, 030
(rpampmer} oo,

KB, QTKJI.
muACtRIIB MrpoHoxHas Benpo I'pyoHasa Iuadpparma
(WT, 20- MBIULLA (L+R} KINeTKA
134)-Fe (10 ({L+R) {(L+R)
MT/KD)
Cpennee 0,52%0,050 G,39+0,05 0,807+0,21 0,149+0,020
{(TpamMmel) tcT.
KB.OTKJ.
BennumHa p 0,0006 0,0006 0,002 0,05

T—KpM‘I‘EPVIH

Kak nokazano B Tabim., y rpynn Meieid mdx, oopadoranasix MemmuabeiM ActRIIB (WT, 20-134)-Fc, na-
OnroaeTcsl yBeJIMYEeHUE Macchl 0€3)KMPOBOM TKaHW MO CPaBHEHUIO C Maccod y Melmel, oopadoranHeix PBS.
ActRIIB-Fc-06paboTka, 1o cpaBHEHHIO C KOHTPOJIBHOW TPYIIIOi, 00pab0TaHHOM HOCUTENEM, IPUBOIMIIA K yBe-
JMYEHUIO pa3Mepa MKPOHOXKHBIX MBI Ha 25,9%, mermi 6enpa - Ha 31,8%, a rpyaHOi kieTku - Ha 85,4%.
Bo03MOXHBIN KIMHAYECKUH MHTEPEC COCTOUT B TOM, YTO aBTOPAMH HACTOAIIEr0 M300peTeHns OBUIO TaKke 00-
Hapy»XeHO, 9TO Macchl nuadparMel Mblier, oopadoTanabix MeImHbEIM ActRIIB (WT, 20-134)-Fc, o cpaBHe-
HHUIO C KOHTPOJBHOW rpymnmol, yBennausainuch Ha 34,2%. [lomyueHnble taHHBIE TIOKa3aim, 9To 6emok ActRIIB-
Fc sBisiercst 3¢ GeKTUBHBIM IS IEUCHUS TAKOTO TATOJIOTUIECKOTO COCTOSIHUSL, KaK MBIIIIEUHAst TUCTPOGHS.

Kpome toro, y meimeit mdx, o6padoranusix 6emkom ActRIEB-Fc, mo cpaBHeHUIO ¢ KOHTpoJieM, 00pabo-
TaHHBIM HOCHTEJIEM, HaOJI01aInCh OoJiee CHITbHBIE MBIIIEYHbIE COKpamieHus. Yepes 16 Henenb y rpymnin MbIIIeH,
kotopsiM BBOAMIH 1, 3 1 10 Mr/kr ActRIIB, mo cpaBHEHHIO ¢ KOHTPOJBHBIMHU TPYMIIAMH, KOTOPHIM BBOJHIIH
HOcHUTeNb, Habmonanock 31,4%-Hoe, 32,3%-Hoe u 64,4%-HOe yBEIMUYCHIE CHIIBI MBIIICYHBIX COKPAIICHUN, CO-
OTBETCTBEHHO. YBEIMYCHUE CHIIBI MBIIICYHBIX COKpAIeHNH y rpymil, oopabotanubsix MeImuHbIM ActRIIB (WT,
20-134)-Fc, monTBepauiio IpeanoNoKeHHE O TOM, YTO YBEJIMYEHUE MBIILICUYHON CHIIBI, 0OHApyXEHHOE Y IpyI
00paboTky, sBigeTCS (U3MOJIOTMYECKH peleBaHTHBIM. Mbln mdxX ObIIM BOCHPHMMYHMBBIMH K TOPaKEHHSM,
WH/YIIMPOBAaHHBIM MBIIICYHBIMH COKPAIICHHSMH, U MPETEPIEBAIN 3HAYUTEIHHO OOJBIIEE YHCIIO IUKIIOB Jere-
Hepauuy U pereHepanny, 9eM MbIIIHN JUKOTo Tumna. HecMoTps Ha IPHCYTCTBHE TAKUX MBILIIEYHBIX (DEHOTHIIOB, y
MbImeid mdx, oopadoranHeXx MBITUHBIM ACtRIIB (WT, 20-134)-Fc, Habmonanuck 60see CHIIbHBIE MBIIICIHBIE
COKpAIICHUS.

MpermeuHas auctpodust [romeHHa HaYMHAET Pa3BUBAThCSA B PAHHEM JAETCTBE, Hallle BCETO B BO3PACTE MO
ISITH JIET. B COOTBETCTBUY € 3TUM, NPEACTABICHHBIE BBIIIE JaHHbIC, TIOJyYSHHBIC I B3POCIBIX MBIIICH, HEOOs-
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3aTeNBbHO OTPaXarT dPPEKTHI, KoTOphie AaeT Moaekyiaa ActRIIB y gereit ¢ MI/I. [lnst moaTBepKACHUS 3THUX
JTAHHBIX MCCJICIOBAHUS POBOIMIN HA MOJIOABIX MbITIaX mdx.

Y monoapix Menmei (4-HemensHbix) C57BL/10 1 y Mbrmelr mdx o6pabotka 6enxom ActRIIB-mFc (R64,
20-134) mpuBoaWIIa K 3HAYUTEIIPHOMY YBEIMUSHHUIO MAcChl Tea. AHAJIN3 COCTaBa BEIIECTB B OPTaHHU3ME, MPO-
BOAMMBIN ¢ TToMoIbio SIMP-criekTpockonu in vivo, yKas3bIiBad Ha YBEITHUCHUE MAcChl O€3)KUPOBOI TKaHH, CO-
MIPOBOXKIAIOIIEeCsT yBemuaeHneM Macchl Tena. Y mbimed C57BL/10, obpabortannbrx ActRIIB-mFc (R64, 20-
134), mabmonancs 35,2% npupoct Macchl 0€3KHUPOBOH TKaHU, a Y 00pabOTaHHBIX rpynn mdx Takoi mpUpoCT
Macchl 0e3KUPOBOIl TKaHU cOocTaBiLUI 48,3% MO CPaBHEHUIO C COOTBETCTBYIOIIMMH KOHTPOJIBHBIMH TPYIIAMH.
Kpowme Toro, 6suto oneneno Bimsinne ActRIIB-mFce (R64, 20-134)-06paboTku Ha MBIIIeYHYIO cHily. Y 00pabo-
TAaHHBIX HOCHTENIEM MBI mdX TOKa3aTelnu CHIIbI MBIIICYHBIX COKpamleHuid Obutn Ha 15,7% Huke, 4eM y
rpymn C57BL/10, 00paGoTaHHBIX HOCHTENIEM, YTO YKa3bIBaeT Ha TO, YTO MBIIIEYHAs CIa00CTh aCCOLMHUPYETCS C
nedummrom auctpodmHa. B mpOTHBOMONOKHOCTE 3TOMY, Y Mblmed mdx, oopadorannueix ActRIIB-mFc (R64,
20-134), cuna MBIIICYHBIX COKpAIEHUH NpeBbINIaia CHily, Ha0IoqaeMyto y rpynmnsl Meinied mdx, o6paboTaH-
HBIX HOCHUTEJIEM, U BEJIMIMHBI H3MEPEHHUIA TOCTUTAEMOMN CHIIBI MBIIICYHBIX COKPAIICHHUHA MPEBHIIIATH BEITUYNHBI,
nosrydeHHsie 1y Meimed C57BL/10, 06paboTaHHBIX HOCHUTENEM, U IOCTHTAIA YPOBHS BEIWYMH CHIIBI MBITIICY-
HBIX COKpalieHui y oOpaboranHbix Mbimeid C57BL/10 (mpimm mdx, oOpaboranusie Hocurenem: 0,140+0,01
krC; obpaboranneie mMpr mdx: 0,199£0,02 krC; memmmu C57BL/10, obpadoranneie Hocutenem: 0,166+0,03;
0,205%0,02 xrC). lHTepecHO OTMETHTBH, YTO Takasi 00pabOTKa MPUBOAMIIA K BOCCTAHOBJICHHIO CHIIBI MBIIICYHBIX
COKpAIIeHU# y MOJIOJBIX MBIIIEH mdx 10 ypOBHEH, HAOIIOAAEMBIX Y MBIIIEH quKoro Tuna. I[loaTtoMy Mosekyma
ActRIIB-mFc (R64, 20-134), BeposTHO, UTPAET BaXXHYIO POJIb B KIMHUYECKON MPAKTHUKE JICUYCHUS MBITICYHOM
muctpoduu JlfomeHna, B YaCTHOCTH, Y MOJOABIX MAIMEHTOB B BO3pacTe, OIM3KOM K BO3pacTy, MPH KOTOPOM
HAYMHAETCS pa3BUTHE JAHHOTO 3a00JICBaHMUS.

IIpumep 7. Bimsaue 6enka ActRIIB-Fc Ha MplieuHyo ity ¥ BEIKHBaeMOCTh y MbItieid SOD1.

Jlst onpenenenust criocoOHocTH mosmrnentuaoB ActRIIB yBennauBaTh MBIIIEYHYO CHITY B BBDKHBAEMOCTh
mbleit ¢ mozensio ABC, 3asButensimu 0611 mpoTecTrpoBaH 0eok ActRIIB-Fe Ha mbrmax SODI.

Meimu B6.Cg-Tg(SOD1-G93A)IGur/J, nunmu SOD1, nmenu 0oJbIoe 4MCIO KOMUH MYTaHTHOTO aJlIeys
YeJIOBEUECKOT0 TPaHCTeHa CYINEPOKCHI-AUCMYTa3bl. BrIcOkne ypoBHM 3TOro Oeiika cooOImaroT MbimaM (eHo-
THII, CPaBHUMBIHN ¢ (eHOTHIIOM, HabmogaeMbiM y yenoBeka ¢ ABC. ¥V wmpimeit SOD1 pa3BuBaincs mporpeccu-
PYIOLIUi mapanud, a TIepBbIe MPU3HAKK 3a00JICBaHUS MPOSBILTUCE Ha 91-i neHb. Takoe 3a0oieBaHKe MPUBOIU-
JI0 K MpeXJIeBpeMeHHO rudenu Mbleii B Bo3pacrte 19-23 Henemnb.

Mprmam SOD1, HaunHast ¢ Bo3pacra 10 Henenb, BBOIWIH 03y HOCUTENS B Ka4eCTBE KOHTPOJIST Wik Ac-
tRIIB-mFc (K74A 20-134) (i.p., 5 Mr/kr, ABa pa3a B Heaemo). [l onpeneaeHus CHIIBI COKPAIEHUsT MBITIIIT Tie-
penHUX KOHEYHOCTEH M3MEPSUIN CHUITY, KOTOPYIO MBIIIH MPIJIAraeT MPH HAXKaTHHU TATYNKA MBIIICYHOH cHibl. J{s
CPaBHEHHSI CHUIBI COKPAIIEHHS MBIIII y PA3JIMIHBIX TPYIII MBIIICH ObllIa HCIIOJIB30BaHA CPEAHSSA CHia U3 5 HC-
TBITAHAN C HAKATHEM JaTYNKa. BEDKHBAEMOCTH ONpeAessUId KaK YHCII0 JHEH, HaUMHAS C POXKICHUS MBIIIH U 10
ITHSI, KOTIa MBIIIIb, TIOJIOXKEHHAs Ha oAWH OOK, He Moryia cama BcTath 3a 30 c. Ha ¢ur. 7 npeacraBieHs pe3yiib-
TaThl H3MEPEHHUS CUITBI COKPAIIICHUS MBI, a Ha (QUT. 8 MPOUILTFOCTPUPOBAHBI JAHHBIC IO BEDKUBACMOCTH.

MpIiiaM Ha TOCHeHe! cTaguy 3a00JICBaHKs TPYAHO TOJICPKUBATh YHCTOTY Tella, YTO MPEUMYIICCTBEH-
HO OOYCIIOBJICHO MPOTPECCHPOBAHUECM ITapalinia, U OHH CTAHOBSATCS HEOMPATHBIMU Ha BUA. [IoBepXHOCTHOE Ha-
OJroileHHe ATUX MBIIIEH MOKA3allo0, YTO MBIIIH B rpymre o0padotku MbuuHbM ActRIIB (K74A 20-134)-Fc sB-
JSFOTCS. ONMPSATHBIMU Ha BHUJ JTa)Ke B KOHEYHOW cTaiunu 3a0ojieBaHMS MO CpaBHeHHIO ¢ PBS-rpymmoii. 910 Ha-
OJrto/ieHre JaeT OCHOBAHKE TPETIOI0KUTH, 9TO 00pabOTaHHBIE MBIIITH UMEIOT JIydIllee 310POBbe U 0oJiee BHICO-
KO€ KaueCTBO JKU3HHU, YeM KOHTPOJIHHBIE )KUBOTHBIC.

Kak Bumno Ha ¢wur. 7, y mermieir SOD1, koTopsix oOpadareiBainn MelmiHbiM ActRIIB (K74A 20-134)-Fc,
M0 CPaBHEHHUIO ¢ KOHTPOJLHOW TPYIIION, KoTopoii BBoAmin PBS, Habmomanuch 3HaYUTEIHHO OOJiee CHITbHBIE
MBIIIIEYHBIE COKpAICHUs. DTO HAOIIOACHNE OTMETalloch Ha JieHb 117, To ecTh Ha paHHEH cTaauu 3a00JieBaHus,
a TakKe IoCJIe MporpeccupoBanms 3aboneBanus Ha JeHb 149. Ha ¢ur. 8 mokazano, uto ActRIIB (K74A 20-
134)-Fc-00paboTaHHbIC MBIITH MMENU OOJIBIIYIO TPOIOIKUTEIEHOCTD JKU3HU, YeM KOHTPOIBHBIC JKUBOTHBIC,
obpaboTaHHbIe HOcUTeNeM. Takoe nccieJ0BaHUE MPOJIEMOHCTPHPOBAIO BO3MOKHOCTh IPUMEHEHHS MBIIIMHOTO
ActRIIB(K74A 20-134) y mbrmieii ¢ monenbio ABC B 1ensX yBeTHUYCHHS MBIIICYHOW CHJIBI M ITOBBIIICHUS BEI-
JKUBACMOCTH.

AHANOTUYHBIA SKCIEPUMEHT MpoBoIu Ha Mbimax SOD1, ogHako, mis Oojiee TOUHOW UMHTAIUH JiCUe-
HUs denoBeyeckoro ABC mociie mosiBIeHns] 3HAYMMBIX CHMIITOMOB 3a00JieBaHUs, 00pabOTKY OCYIIECTBISIH
Oornee MEUICHHO J0 TeX Iop, TIOKa He HAOMIONAINCh €1Ba 3aMeTHbhIe NMpu3Haku 3aboneBanus (meHb 130). Ha
nenb 130 mermeit SOD1 pacnpenensuin Ha TpyIIBl, KOTOpble oOpabdaTeiBamy OO0 HOocuTeneM (Moau(HUIHpo-
BaHHbIM TBS), mu6o ActRIIB (R64 20-134)-mFc (10 mr/kr). MpliamMm TIOJKOKHO BBOJWIIM 03y OJWH pa3 B He-
JIeNro. 3aTeM 3THX MbIei moaseprany SIMP-ckaHupoBaHUIO Ha THU WcchenoBanus -1 u 27 (B Bo3pacte 129 u
157 nHe#, COOTBETCTBEHHO). MI3MepeHus CHJIbl MBIIIIEYHBIX COKPAIIeHUH MPOBOIMIIA Ha THU uccienoBanus 0 u
20. [To OKOHYaHUH HCCICIOBAHUS Y CAMIIOB KOHTPOJIBHOM TPYIIITBI MOTEPS MACChHI Tella CO JHS uccieaoBanus 0
cocrarisiia 4,3%, a y rpynibsl 00pabOTKH MPUPOCT MACCHI Tena co AHs uccienoBanus 0 cocrasisut 7,8%. [lote-
PS Macchl Tena y caMOK KOHTPOJILHOW TPYIIITBI IO CPABHEHUIO C MX MACCOW Ha JIeHb uccienoBanus (0 cocTapisiia
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1,5%, Torna xak y caMmoK rpymmsl 00paboTkn Habmronacs 15%-Heli IpUPOCT Macchl Tea.
W3MmepeHure cuibsl MBIIEYHBIX COKpaleHuii y mpieit SOD1

JeHy O Here 20
CaMlbl, KOHTPOJb 0,149%0,02 0,097£0, 02°
Camupl, obpaboTra ActRIIB (R64 0,147%0,02 0,128+0, 02%®
20-134)-mFc
CaMKM, KOHTPOIE 0,130+0,02 0,091+0,02°
Camim, ob6paGorTka AcCtRIIB (R6é4 0,128+0,01 0,11+0,02"
20~134) -mFc

VY cammioB 1 camok MeIeir SOD1, crimy MBITIIEYHBIX COKpameHui n3mepsiin Ha aau 0 u 20. Bepxuuii uH-
Jekc "a" o3HavYaeT 3HAYMMOE pa3Myhe M0 CPaBHEHHIO C COOTBETCTBYIONINM m3MepeHueM Ha aeHb 0 (p<0,05).
Bepxuauit uaaexc "b" o3HaYaeT 3HAYMMOE pa3IUdHe MEXY BEIUUYMHAMU M3MEPEHUH IS TPYII, KOTOPHIM BBO-
mumm PBS (rpymma 1) m ActRIIB (R64 20-134)-mFc (rpymnma 2) Ha aens 20 (p<0,05).

Mprmieit noasepranu AMP-ckaHupoBaHUIO JIJIs ONpeIesIeHUs] U3MEHEHUH COCTaBa BEIIECTB B OpraHU3ME
nocie o0paboTku. Ha mpoTshiKeHUH BCETO MCCICIOBAHUS Y CAMOK KOHTPOJIBHBIX MBIIICH TOTEPST MACChl OC3KH-
poBoii TKaHu cocTaBisia 6,0% (aenp -1: 18,2 v+ 1,28; nens 27: 17,1 ¢ £ 1,10), y camiioB 06paboTaHHBIX MBI-
mreit co g uccnepoBanusa 0 MpUPoCT Macchl Oe3KUPOBOH TKaHHU cocTaBiLsil 9,1% (mens -1: 19,17 v+ 0,77; nens
27:20,92 v £ 0,74). Y caMOK KOHTPOJIbHBIX MBIIIEH CHIDKEHNE 0€3)KUPOBOM MacChl ¢ Hadajaa UCCICIOBAHUS CO-
craysuto 0,83% (mens -1: 13,18 r + 0,84; nens 27: 13,08 r £ 0,71), a y caMmok 00pabOTaHHBIX MBITIIEH TPUPOCT
Macchl Tena co nHs uccnenoanus 0 cocraBmsn 10,7% (mens -1: 13,66 T £ 0,83; menp 27: 15,12 1+ 1,21). ¥V
CaMIIOB M CAMOK TPYIIT 00paOO0TKH HAOJI0AaJICsI 3HAYMMBIN TIPUPOCT MAcChl O€3KUPOBON TKAHU IO CPABHEHHIO C
Maccoil, HaOJII0JaeMol Y COOTBETCTBYIOIIMX KOHTPOJIBHBIX Ipymi, oopaboranusix PBS (p<0,001).

Biusinue ActRIIB (R64 20-134)-mFc Ha Mpieunyto maccy Mbled SOD1

HkporoXHas Benpo I'pynoHas
MBIILLA (L+R) KJIeTKa
{L+R) {L+R)
CaMul, KOHTPOJb 0,18+0,03 0,12+0,03 0,20+0,04
Camupl, obpaborka 0,22+0,04 0,150,902 0,30x0,04
ACtRIIB {(R64 20-134)-
mFc
CaMrH, ROHTPONE 0,13+0,02 0,08910,016 0,11x0,01
CamrHn, obpaboTka 0,17+0,03 0,01+0,02 0,15+0,05
bctRIIB (R64 20-134)-
mEc

[Monyuennsie nanHple nokasand, 4to ActRIIB-Fc-o0paboTka MokeT oka3pIBaTh OJIaronpHUsTHBIN d(PeKT
IIpY JICYCHUN TTAUEHTOB ¢ aKTUBHOHM (opmoil ABC, kKaKk B OTHOIICHHUH YIIy4IIEHHS MBIIIEYHOW (DYHKIUH, TaK U
B OTHOIICHUU TIOBBIIICHAS KaUeCTBA KU3HU.

ITpumep 8. Bimssaue 6enka ActRIIB-Fc Ha pasButne oxkupeHus U quadeTa y MBIIIeH ¢ OKUPEHUEM.

Jlst onmpenenenmst ciocodbnoctn ActRIIB-Fe cHmkaTh cTenens 0KUpeHwsl Y MBIIIEH ¢ MOJENBIO OXUPEHUS
3asMBUTENSIMH ObLTH TIpoTecTUpoBaHbl Oenkn ActRIIB-mFc Ha MbImax, KOTOPhIM JaBalid KOPM C BBICOKHM CO-
nepxxanuem xxupa (HFD).

Juabet tuma Il sBruseTcs cepbe3HBIM OCIOXHEHHEM TIPH OXHPCHUH U XapaKTepU3yeTCs WHCYIHHOPE3H-
CTEHTHOCTBIO. XapaKTepHBbIMU NPU3HAKAMH HHCYJIUHOPE3UCTEHTHOCTU SIBISIIOTCS MOBBIIIEHHBIE YPOBHU HHCY-
JIMHA HATOIIAK, U MO TUM IPU3HAKAM MOXHO ONPEACNIUTh HAJTHYUE Y XKUBOTHOTO MHCYJIHHOPE3UCTEHTHOCTH.
3asBUTEISIMU OBIJIO ompezieieHo BiusHue 00padoTku MeimuHbIM ActRIIB (R64 K74A 20-134)-Fc na nHopmanu-
3allMI0 YPOBHEH MHCYINHA HATOIIAK y MBIIIEH ¢ MOAEIBIO 0XKUPEHUS.

Mpermam C57BL/6 naBamu kopm HFD, koTopsiii coctosur u3 35% sxupa, IpH 3TOM CYHTAJIOCH, YTO MBIIIH
HUMEIOT 0’KHPEHHE, eCITH UX Macca Tena Mpuonn3uTebHo Ha 50% BBITIE MAacCHl Tella MBIIIEH 3TOTO K€ BO3pacTa,
KOTOPBIM JaBajJH CTaHAAPTHBIN KopM (¢ 4,5% sxupa). MpIaM ¢ 0)KHpEHHUEM JBa paza B HEJEIIO BBOIWIN JO3Y
HOCHTENS B KadecTBe KOHTPoJs min uenoBedeckoro ActRIIB (R64 K74A 20-134)-Fc (10 mr/kr; i.p.). Mbimei ¢
oxxupeHueM noasepramm SIMP-ckaHUpOBaHMIO ISl ONIPEEIICHHUS] COCTaBa BEIIECTB B OpTaHM3ME cpas3y II0CIe
BBEIICHHUS J036I U Uepe3 3 HeJelH Iociie BBeACHUS H03bl. VI3MeHeHHs cocTaBa BEIIECTB B OPTaHU3ME IO CpaBHE-
HUIO CO CTAaHAAPTOM CHCTEMaTHU3UPOBaHbI HA (ur. 9.

MpImaM fgaBany KOPM C BBICOKMM COJEPIKAHUEM JKUPA, IPH ITOM CUUTAIOCh, YTO MBIIIK UMEIOT OXKHUpe-
HUeE, ecu X Macca tena Ha 50% Bblille, yeM Macca Tejda MbIIeH, KOTOPBIM JaBaly CTaHAAPTHBIA KOpM. MbI-
mam, KotopsiM gaBanu kopm HFD, B Teuenue 35 Henens BBOAMIM JIMOO HOCHTENb B KaUYeCTBE KOHTPOJIS, JIMOO
mbimmHbI ActRIIB (R64 K74A 20-134)-Fc (5 mr/kr, aBa pa3a B Henenro; i.p.). [lo okoHUaHMM HCClieI0BaHUS
MBIIICH TOAJEP)KUBAIM B YCJIOBHSX TOJIOAAHUS B TE€UYeHHE HOUYM. [lo OKOHUAHWHM NEpuoja TOJOAAHUS Opaiu
KPOBb U BBIAEISUIN CBIBOPOTKY. 3aTe€M CBIBOPOTKY MCIOJIB30BA I ONPEAEICHUS YPOBHEH HHCYIMHA HATOILAK
y MbItiei obenx rpynn. Pesynprarel Bnusaus mMbimuHOTOo ACtRIIB (K74A 20-134)-Fc Ha ypoBHH WHCYIMHA
HATOIIAK y MBIIIEH C OXKUPEHUEM CHCTEMAaTH3UPOBAHBI HIDKE B Ta0II.

YpoBHH HHCYJIMHA HATOIIAK y MbIIIel, 00paboTaHHbIX HocuTelaeM 1 MbIIHBIM ActRIIB (K74 A 20-134)-Fc
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RFD, PBS HFD, MEIIMHBIA
ActRIIB (K74A 20-
134) -mFc
CpepHee (HI'/Mi1) 3 CT.KB.OTKI. 2,27%1,64 0,780,140
T—KPUTEPUR N/A 0,012

Ha ¢wur. 9 npommumocTpupoBaHO CHIDKEHHE CTEIICHH OXXHPEHHS Y TPYIIBI MBIMIEH, KOTOPHIM BBOAWIH
MbrmuHbId ActRIIB (R64 K74A 20-134)-Fc, mo cpaBHEHHIO ¢ KOHTPOJIBHOM TpymIoi, 06paboTaHHONW HOCHTE-
neM. Brio obHapykeHO, 9TO JKHpOBas Macca y 00paboTaHHBIX MBIIIEeH HA 25,9% HIDKE, YeM MX HCXOMHAsS KH-
poBast macca. Kpome Toro, y Memeii 3Toif obpaboranHol rpymmsl 6e3xupoBas Macca Ha 10,1% mpessimrana
UCXOIIHYI0 Oe3:KHPOBYIO Maccy. [IpolieHTHOE M3MEHEHHE MAaCChl XKHPOBOM TKaHH U 0E3)KUPOBOW TKAHU Y MBI-
mreit, oopadotanubix ActRIIB (R64 K74 A 20-134)-mFc, Ob110 3HAYHTENIEHO BHIIIE, YEM MIPOICHTHOE U3MCHECHUE
TaKOH Macchl y Tpymmsl, oopadorannoii PBS.

MpIiaM 3TOH MOJETH aBaJId KOPM C BBICOKHM COJICpXKaHHMEM JKHpa 0 TeX MOop, MOKa MX Macca Ooee,
yeM Ha 50% He mpeBbIIIalia MacCy TAaKUX K€ MBIIICH, KOTOPBIM J1aBajy CTaHAApTHBINA KopM. Mcxons u3 3ameT-
HOTO YBEJIMYCHHUS MAacChl TeJla ¥ CTCIICHHU OKMPEHHS, MOKHO CHENaTh BBIBOJ, YTO 3Ta MOJENb OyIE€T COOTBETCT-
BOBATbH YEIOBEUECKON MOJEIH, KOTOpask XapaKTepu3yeTcsl Kak SBHO BRIpaKEHHAS CTEICHb OKUpeHus. [lorTomy
YCTaHOBJIIEHHE TOTO (akTa, 9To 00paboTKa MBIIIEH ¢ okupeHneM denoBedeckuM Oemkom ActRIIB (R64 K74A
20-134)-Fc mpuBOIUT K CHUKECHHUIO CTETICHH OKHPEHUS, MOYKET OKa3aThCsl KIIMHUYECKH PEJICBAaHTHBIM IS Jieue-
HUS YeJIOBEKa C SIBHO BRIPAKEHHOH CTENEHBIO 0JKUPEHUSI.

[Tomy4yeHHBIE pe3yabTATHI, CHCTEMATH3UPOBAHHBIE B TAa0J. 5, Jal0T OCHOBaHME MpEAIONarartb, 9To odpa-
6oTka MpimuHBIM OeskoM ActRIIB (K74A 20-134)-Fc Oyner 3HaunTENbHO CHM)KATh HMOBBIIIEHHBIE YPOBHU HH-
CyJIHHA B CHIBOPOTKEC HATOIIAK, aCCOIIMMPOBAHHEIC C OKHpPCHUEM. [10aydYeHHBIC NaHHBIC MOITBEPKIAIOT BO3-
MOJKHYIO KJIMHAYECKYIO PEJICBaHTHOCTh MpuMeHeHus moaunentunoB ActRIIB mist neuenus quabera tuma 1.

Iocnenyromue 3xcriepuMeHTh TpoBo T Ha HFD-MBIax ¢ Moienbio 0KUPEHUS U AHadeTa, KOTOPhIM
BBoamin ActRIIB-mFc (R64 20-134). 30-Henenpubx Mbrmeit C57BL/6, kotopeim naBamu kopm HFD, pacmpe-
nemsuia Ha e rpynmbl (PBS u 10 mr/kr ActRIIB-mFc (R64 20-134)). 3aTem MblIei B3BEMUBAIIN, U JIBa pa3a B
HeJeio B TedeHHe 12 Hemenb BHYTPHOPIOIIMHHO BBOJWIM HYXXHYIO 103y. MEBIIIEH OLEHHBAIN C MOMOIIBIO
SIMP ua naum nccaenoanusa 0 u 94.

VY 00paboTaHHBIX MBIIIEH TOTEPS MAacCHl Tesia cocTaBisiia 1,9% oT ux Maccsl Ha JeHb nccienoBanms 0, a y
PBS-06paboTaHHBIX MEIIMIEH MPHUPOCT MACCHl Te€Ja BO BPeMs HCCIECIOBAHMSA COCTABILUI 6,7% OT MX Macchl Ha
neHb uccienoanus 0. Bo Bpems mccnenoBanus y 00pabOTaHHBIX MBIIIEH Takke HaOII0JAIOCh 3HAYUTEIHHOE
YBEJIMYEHHE MACCHI 0e3)KUPOBOI TKAHU MO CPaBHEHUIO C Macco, Habmromaemont y PBS-rpymmst (21,1%+ 6,28 u
3,7%= 4,08, cooTBeTCTBEHHO). Y 00pabOTaHHBIX MBIIIEH TakKe HaONI0AaIach 3HAUUTEIbHAS TTOTEPS )KUPOBOM
TKaHH (-34%= 10,95) o cpaBuenuto ¢ PBS-rpynmoii (+10,2+ 10,18).

YBenudeHrne MBIIIEYHOW MacChl TaKXKe HAOI0IaI0Ch Y OTICNIBHBIX MBIIICH B Tpymie, 00paboTaHHOH Ac-
tRIIB-mFc (R64 20-134)

HxpoHOXHasA Bempo (L+R) I'pyoHas kneTka
Mewia (L+R) {L+R}
PBS 0, 33+0, 05 0,18%0,03 0,3140,05
BCtRIIB-mFc  (R64 | 0,44+0,08%* 0,25%0,02* 0,44+0,13*
20-134)
*p<0, 08

[Momumo mO3UTHBHBEIX 3(h(PeKTOB, HAOMOJAEMBIX B OTHOIICHHH MAacCHI )KHpa W MBIIICYHONH MacChl, KOTO-
prie accormupoBainchk ¢ ActRIIB-Fc-00paboTkoit aTuX MbIei, HaOII0IATUCh TAKXKE MO3UTHBHBIC (P (HEKTH B
OTHOIICHUN W3MEHEHHs YPOBHEH JINIIMIOB B CHIBOPOTKE. YPOBHH XOJIECTEpPHUHA U TPUTIHLIEPUIOB B CHIBOPOTKE
3aMETHO CHIDKAJIHCh, YTO JJaeT OCHOBAHHE TPEIIOIOXKHUTE, 4To ciuThle Oenkn ActRIIB-Fc moryt ObITh Hcions-
30BaHBI JJIs1 CHIDKCHUS YPOBHEH 3THX JIMIHUJIOB Y MAIlUEHTOB.

[Mpumep 9. Bausaue 6enka ActRIIB-Fc Ha MbIIeuHyr0 Maccy y MBIIIEH ¢ KaXeKCUEH.

SasiButensaMu OblIa TpotecTrpoBana criocoOHocTh ACtRIIB (R64 20-134)-mFc cHMXAaTh MOTEPIO MBIIICY-
HOW MacChl Y MBIIIEH ¢ MOJENBI0 THHOTPOGUH MBIIII, HHAYIUPOBAHHON TITIOKOKOPTHKOUIaMH.

MpImaM exxeHeBHO B TeueHne 13 qHel moIkoxkHO BBOAWIN 103y PBS mnn mekcamerazona (2 Mr/kr) st
WHAYIUPOBaHUS TUnoTpoduu MeIi. B Tedenne aTux xe 13 mHei rpynmam, oopadbotanasiM PBS nmm nekcame-
TazoHoM, BBowiM Hocutenb win AcCtRIIB (R64 20-134)-mFc (10 mr/kr; i.p.; 1Ba pa3a B HEIENIO) TakK, YTOOBI
OBLITM TIPEICTaBJICHBI Bce KOMOMHAIK o0paboTku. Meimeit nonsepranu AMP-ckanupoBanwio Ha gau 0 1 13
JUTSI OTIpeIeTICHHs] M3MEHEHUH MacChl OE3KUPOBOM TKaHM IS BceX rpymil. Pesynpratel IMP-ananmsa npeacras-
JICHBI HUKE B TaOII. 6.

Tabmuna 6. Macca Ge3)KHpOBOI TKaHU y MBIIIEH, 00padoTaHHBIX HOcUuTeaeM M MBIIMHBIM ActRIIB (R64
20-134)-Fc.
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I'pynna Cpennaa De3XMpOoBad Macca Ha OeHb
(OBpaBorxa, se:ip) 13 - Cpenusas Ge3sxMpoBaA Macca Ha
geHe 0 (r) * cT.KB.OTKH.
PBS:PBS 00,8310, 24
IekcameTaszoH: PBS 0,47+0, 34°
HekcameTasoH:ACtRIIB 2,56t0,37a'b
PBS:ActRIIB 3,6310,62°

? 3paunmoe pasnuuue 1o cpapaeHnio ¢ PBS:PBS-rpymmoii npu p<0,05;
® 3paunmoe pasiuyue Mo cpaBHEHUIO ¢ IekcameTa3oH:PBS-rpynmnoit mpu p<0,05.

SIMP-ckaHupoBaHME BBISIBHIIO 3HaUMMoe 2,5%-HO€ CHM)KEHHE MAacchl 0€3)KMPOBOH TKAaHW Y >KUBOTHBIX
rpynnsl "nexcamerazoH:PBS" no cpaBHenuto ¢ xuBoTHeIME PBS:PBS-rpynmnsl. B npoTuBononoxHocTs 3TOMY,
y )KMBOTHBIX Ipynnbl "nexcamera3oH: ActRIIB (R64 20-134)-mFc" nabmonanocs 13,5%-Hoe yBennueHne Macchl
0e3:XKMUPOBOM TKaHH, M TAKOE YBEITMUCHHE OBIJIO 3HAUUMO 00Jiee BBICOKUM IT0 CpaBHEeHHIO ¢ Tpynmoi "PBS:PBS"
n "mekcamerazoH:PBS". Kaxekcust mpenctaBiser coboi HeKelaTeNbHBIH MOOOYHBIN 3P QEKT, BO3HUKAIOIINN
IPY TIPOBEACHUH Pa3IMYHBIX TEPANIEBTHUCCKUX MPOLETYp, BKIIOYAs JITUTENbHYIO TEPAIHIO INTIOKOKOPTHKOUa-
Mu. [ToaTomMy TOT ¢akT, 4TO JeUeHHE C UCTIOb30BaHreM denoBedeckoro 6emka ActRIIB (R64 20-134)-mFc mo-
JKET CHIDKaTh YPOBEHb THIOTPO(MUH MBIIIL], aCCONNUPOBAHHON C KaXEKCHEH, TOKEH UMETh KIMHUYECKH BaX-
HOE 3Ha4CHHUE.

IIpumep 10. Brusiaue ActRIIB-Fc Ha MbleuHyro Maccy M OXKHPEHUE y CTapblX MBIIMIEH WM y MBIILEH,
MOABEPTHYTHIX OBApUIKTOMUH.

CapkomneHus peacTaBisieT co00i oaHy n3 (JOpM MOTEPH MBIIIEYHOI MacChl, AaCCOIMUPOBAHHBIX CO CTape-
HHEM OTHOCHUTEJIBHO 30POBBIX JIOAEH. DTO pacCTPONCTBO aCCOLMUPYETCSI C MPOTPECCUPYIOIEH MOoTepeil Macchl
CKEJIETHBIX MBIIII] U CHIPKCHUEM MBIIIEUHON CUJIBI M TOJBUKHOCTU. DTHOJIOTUS CAPKOTIEHUH NTOUTH HEU3BECTHA.
V JKeHIIUH B MEePHOA MEHOMNAy3bl MOTEPs MBIIIEYHON MacChl yCKOPSIETCS Tak ke, KaKk U morepst koctu. B coot-
BeTcTBUU ¢ 3TUM, ACtRIIB (R64, 20-134)-mFc TecTrpoBaimy y 04€Hb CTAPBIX (ABYXJIETHUX) MBIIICH U Y MBIIIEH
C OBApUAIKTOMHUEH (MOJIETH KIMMAKTEPUIECKOTO COCTOSIHUSA).

8-HemenpHBIX caMok Mblert C57BL/6 noasepranu omneparuu oBapudkToMuu (OVX) wimu J10XKHOU orepa-
IIUY, a 3aTEM OCTaBILUIM B MOKOE Ha 16 Henenb A0 Hawala HMCClefoBaHUs. B Hadane nccienoBaHUS KaXIyro
TPYIIY MBIIIEH, MOJBEPTHYTHIX JIOKHOM OINEpalyd, U MBIIIEH, HOABEPTHYTHIX OBAPHAKTOPHH, PA3JCisUId Ha
rpymmny o6paboTKu U rpymiry, KOTOPOH BBOJMIN HOCUTENb. MBIIIeH BCEX TPYII B3BEIINBANIH, U €)KEHEJECIBHO B
teuenue 11 Hemens BBoamwH 103y 100 ActRIIB (R64, 20-134)-mFc, mu6o 6ydepa B kauecTBe KOHTpos. Beex
uccienyeMmbix Mbie Ha qau 0 u 83 monsepranu SIMP-ckaHMpOBaHUIO JUIsl OIMpeNeieHHs] COCTaBa BEIIECTB B
OpraHusMe.

[To oxoH4WaHWM MCCIIENOBaHUS y JIOKHOONEpUpoBaHHBIX PBS-mbimieit HaGmonanace 4,7%-Has moteps
0€3)KMPOBOH Macchl OT MCXOXHOHM MacChl, a y JOXKHOOOPaOOTaHHBIX MBIIICH B TEUEHHE BCETO HCCIIEIOBaHMSA
Oe3xupoBas Macca ypenuunBanack Ha 21%. [lo okoHuaHMM HccienoBaHUs Yy KOHTPOIbHBIX OV X-Mprmeil Ha-
omonanace 12,1% mnoTepst 6e3>kUpOBOH MacCHl (3HAYUTEIHFHO OOJIBINAS, YeM Yy JIOKHOOTIPEPHUPOBAHHBIX MBIIICH,
KOTOPBIM BBOAMIIN HOCHUTEIB), TOT/Ia Kak y 00padotaHHbx OV X-MBIIIeH mpupoCcT Macchl cocTasisit 12,9%.

[Toydennbie qaHHBIE TIOKa3aH, 9To ciauThlie Oenku ActRIIB-Fc MoryT OBITH MCTIOIB30BaHBI IS TIPEIOT-
BpAIIEHHS TOTEPU MBIIMIEYHON MAacChl, KOTOpas OOBIYHO HAOIIONACTCS y JKEHIIMH B KIMMAKTEPUIECKOM MEPHO-
Ie.

st ouenku 3¢dpextoB ActRIIB-Fc y ecrecTBeHHO cTaperomumx >KUBOTHBIX, caMIoB Mbltieit C57BL/6 oc-
TaBisud Ha 70 Henenb N0 Havaiga oOpadoTku. Mermeit pacnpenensiny Ha 2 rpynnsl (PBS u 10 mr/kr ActRIIB
(R64, 20-134)-mFc). MpIme# ka0l Tpymibsl B3BEIIMBaIN U 2 pa3a B Helelro B TedeHne 10 Hexenp BBOJUIH
HYXHYIO 7103y. B TeueHue Bcero mccienoBaHHs MPUPOCT Macchl 0E3KUPOBON TKaHU y 00pabOTaHHOW TPYIIIBI
ObLT 3HAYMUTENILHO BhINIe, 4eM y PBS-rpynmsr.

% UBMeHEeHNA Oe3HMPOBCH MACCH PBS 10 mr/kr
CpenHee (% oT QOHOBOIO YPOBHSA!) 101,76 117,27
Cp.KB.OTKJ. 3,83 3,91
P-pesiMurha mna PBS <0,001

VY XMBOTHBIX TPyMITEI 00pabOTKHN Macca OTAEIHHBIX MBIIII] OblIa 3HAYNTENIFHO BEIIIE, 9eM y Mblmeir PBS-
TPYIIIIBL.

Macca Memnl HrpoHoxHasa Benpo (L+R) I'pyoHas xNeTKa
vemua  (L+R) (L+R)
PB3 0,283+0,07 0,15e+0,01 0,241+0,07
ActRIIB (R%64 20- Q,37110,03* 0,122+0,021~* 0, 33040,05*
134} -mFc
* p<0, 05
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Bbu10 Takke 0OHapyKEHO, YTO LENOCTHOCTh MBIIII] Y )KUBOTHBIX TPYIITEI 00paOOTKH BEIIIE, YEM Yy KUBOT-
HbIX PBS-rpynmel, Ha 4yTO yka3bIBaeT sIBHOE CHIDKEHUE YPOBHS BHYTPUMBILIIEUHOTO KUPA U YIy4IIECHHE CTPYK-
Typhl uTockenera (cMm. dur. 10).

[TonydeHnHble qaHHBIE MTOKa3aid, 9To ciauThle 0enkn ActRIIB-Fc MoryT ObITh HCITOIE30BAHBI TS JICUSHUS
THIOTPO(UN MBI, ACCOMUPOBAHHON CO CTAPEHUEM MY)KUHH H )KEHIIUH.

IIpumep 11. Bmusaue ActRIIB-Fc Ha motepro MbIedHO# Macchl, aCCOIMMPOBAHHYIO C KacTpaIHe.

Pak npezcraTenbHON kene3bl 0OBIYHO TIOJBEPTaOT JICYSHHUIO METOJIOM aHTHAHAPOTeHHOH Tepanuu. [10604-
HBIMU 3(deKTaMu TaKoro JICUCHUs SIBISTIOTCSA MOTEPsI MBIIICYHON MAacchl M YBEIWYEHHE CTEIICHH OKHPEHHA. Y
KaCTPUPOBAHHBIX MBIIIEH HAaOIIOJAI0TCS aHAIOTMYHBIE H3MEHEHUS], @ TOATOMY TaKHe MBIIIN TPECTABIAIOT CO00H
XOPOIILIYI0 MOAENb ATl MPOBEAECHUS UCCIIEI0BaHMS Ha BO3MOXKHOCTb IpuMeHeHus ActRIIB-Fc B meauiuse.

8-HenenpHBIX caMuoB Mblmeil C57BL/6 kacTpupoBany WM TOABEPTraIH JIOKHON KacTpaunuy, a 3aTeM Oc-
TaBJSUIM Ha 3 HeJIeNu A0 Havajla UCCIENOBAaHUM. 3aTeM JOXKHOKACTPUPOBAHHBIX M KACTPUPOBAHHBIX MBIIIEH
MOJIPa3NIeIsLTH Ha rpymibl, koTopsiM BBoamwtn PBS u ActRIIB (R64, 20-134)-mFc (10 mr/kr). Mereit B3Beniu-
BaJIM U OJIMH pa3 B HEJENIO B TeueHue 12 Heaenb MOJKOXKHO BBOJMIN HYKHYIO 103y. Mbleii noasepranu SIMP-
CKaHHPOBAHMIO HA THU HccaemaoBanus O u 83.

Bo BpeMms nccienoBaHus y JIO)KHOKACTPUPOBAHHBIX PBS-MbIelt mpupocT Macchl 6€3)KHUPOBOM TKAHH CO
JHs uccnenoBanus 0 B cpeqHeM cocTaBisil 9,72%+3,67, a y 10KHOKaCTPUPOBAHHBIX MBIIIEH, KOTOPBIM BBOIU-
m1 ActRIIB (R64, 20-134)-mFc, npupoct cocraBmsut 35,79%=%3,1. ¥V kactpupoBanubsix PBS-o6paboranHbIX
MBIIIEi oTepst Macchl 6e3kupoBoi TkaHu co aHS 0 coctaBmsiia 8,1%+4,22, a y 00paboTaHHBIX KacTpUPOBaH-
HBIX MBIIIEH HaOJII0AJICs IPUPOCT MAcChl, cocTaBistronuid 17,77%+3,86. Kpome Toro, kactparus npuBoauia K
yBenuueHuto cternenn oxupenus, a ActRIIB (R64, 20-134)-mFc-o6paboTka crocoOcTBOBaNa yMEHBIIEHUIO
MPUPOCTA KUPOBOM MACCHI.

Macca UKpOHOKHBIX MBIIII ¥ MBI TPYIHONW KJIETKH y KaCTPUPOBAHHBIX MBIIIEH, 00pabOTaHHBIX HOCH-
TeneM, OblTa MEHBIE, 9eM Macca JIOXKHOKACTPUPOBaHHBIX Mbliel PBS-rpymmel (Macca HKpOHOXHBIX MBIIIL Y
KacTpupoBaHHbIX Mbimeil: 0,275+ 0,03 r, Macca MbINII] TPYJHON KIETKH y KaCTPUPOBAHHBIX Mbimiei: 0,196+
0,06 T; Macca MKPOHOXKHBIX MBIIIL Y JIO)KHOKacTpUpoBaHHBIX Mblmeil: 0,313+0,02 r, Mmacca Ml IpyaHON
KJIETKH y JIO)KHOKacTpupoBaHHBIX Mbimel: 0,254+ 0,03 1). ActRIIB (R64, 20-134)-mFc-o6paboTka npuBoauia
K 3HAUUTEIIPHOMY OCJIA0JICHUIO CKOPOCTH CHHMKEHUSI MBIIIIEYHOI MacChl, HHAYIMPOBAHHOTO KacTpanuen (Macca
UKPOHOXHBIX MBI Y KaCTpUpOBaHHBIX Mblmei: 0,421+0,03 r, Mmacca MBI TPyJHON KIETKH y KaCTPUPOBaH-
HbIX MbItei: 0,296+0,06 r).

IIpumep 12. Bmusiaue ActRIIB-Fc Ha xaxexcuto mpu pake.

MHorHe ormyxoJiid aCCOLMUPYIOTCS C MOTEpPEN alMeTuTa U CO 3HAYUTEJIbHON MOTEepEl MBIIIIEUHON Macchl. Y
MAIMEHTOB C KaXEKCHUEH MPOTHO3 Xy)Ke, UM Yy MAllMCHTOB, HE CTPaJaoInX Kaxekcuei. Kieroynas nuHus paxa
toncroi kumku CT26 MHAYIMpPYeT pa3BUTHE TSDKEIOW KaXxeKCcHH y Mbimied. Y atoit mogenu ActRIIB(R64 20-
134) TecTupoBanu Ha €ro BO3JEHCTBUE HA KAXEKCUIO, MHIYLUPOBAHHYIO KCEHOTPaHCIIAHTaIEH.

B skcnepuMeHTe y4acTBOBAJIO HIECTh IPYIIT MBIIIEH:

I'pynna Oonyxonb OGpaboTka Josa MapaourMa
JeueHus
1 N VEH 06./006. TepaneBTUYECKOe
2 N ActRIIB-Fc 10 Mrp/kr TepanesTHUYECKOS
3 Y VEH 06, /o6, TepaneBTUYECKOR
4 Y ActRIIB-Fc 10 mr/kr rTepaneBTuqecxoe
5 Y ActRIIB-Fc 30 Mr/kr TepaneBTUYECKOe
3 Y ACtRIIB-Fc 10 mr/kro NIpeBeHTUBHOS

JKuBoTHBIM TpymT 3-6 MomKOXKHO BBomwH 5x10° omyxoneBex KieTok. 'pymmy 6 cpasy obpaGaTbiBami Ac-
tRIIB-Fc nBa paza B Henemo. I'pynmam 1-5 HaunHanmu BBOAUTH 103y HA 28-H AeHb UCCIIENOBaHUS, KOTJA OITYyXOJIH
nocturami pasmepa 300-500 vy, Kaxk nokasano Ha ¢ur. 11, ActRIIB-Fc BbI3BIBAT 3HAUMTENBHOE CHIDKEHHE TIOTEPH
MBILIEYHON MacChl, aCCOLMUPOBaHHOM ¢ ormyxoisamMu CT26, kak y Mbllel ¢ TMarHOCTUPOBAHHBIMU OITyXOJISIMU, TaK U
y MBIILEH, UCTIONB3YEMBIX B KaUECTBE MPEBEHTHBHON MOJIENH IO BBEICHUS UM OIYXOJIEBBIX KIETOK.

IIpumep 13. Biusnue BapuantoB ActRIIB-Fc Ha Mblieunyro Maccy y MbIIIeil TUKOTO THIA.

DTO HCCienoBaHUE MPOJIEMOHCTPUPOBAIO BIHMSHHE HIbkecheayromux ActRIIB-koHCTpyKInii, KOHBIOTH-
poBaHHBIX ¢ Fc, Ha MBIIEUHYIO Maccy W JApPyTHe TKaHW y 6-HEINEeNbHBIX caMiloB Mbiieii C57BL/6. Mermei
B3BEIIMBAJIM M OTUM MBIIIAM JiBa pa3a B HEJEII0 BHYTPHOPIOIIMHHO HHBEIMpoBanu 1udo PBS, mbo ActRIIB-
KOHCTPYKIIMHU, KOHbIoTHpoBaHHbIe ¢ Fc (10 Mr/kT):

ActRIIB (R64 20-134)-Fc

BctRIIB (L79D 20-134)-Fc
ActRIIB (L79E 20-134)-Fc
RCtRTIB (A24N 20-134)-Fc

ActRIIB (R64K 20-134})-Fc
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Mpmmeii monsepraiu SIMP-ckaHHpOBaHUIO B HaYaje, B CEPEIUHE U B KOHIIC UCCIICAOBaHMS. MBIIIIIEI O¢/1-
Pa, MBIMIIEI TPYAHONW KIIETKHA U UKPOHOXHBIC MBIIIIIEL, 8 TAKXKE ITCYCHb, TOYKU U CEJIC3CHKY B3BCIINBAIH U Xpa-
HUIH B popmanmHe.

ITeprerii aHanu3 ganHbX mokazan, 9to ActRIIB (R64 20-134)-Fc BbI3bIBaN 3HAYMTENHLHOE YBEIHMUCHUE
MBIIIEYHOH Macchl W OE€3KMPOBOM MacChl Tella, a TaKkke OKa3blBaJl Oosee 2P(PEeKTUBHOE NEHCTBUE Ha IPYyTUe
Tkaun. Bapuantel L79D u L79E cniocoGcTBOBAM yBEIMISHUIO MBIIIIEYHOW MAcChl B MEHBINIEH CTEIICHHU, W TIPH
9TOM OKa3bIBAIM HE3HAUYHMTEIbHOE BIHsHHUE Ha npyrue TkaHu. Konctpykmnu A24N n R64K okaswsiBanm mpome-
J)KyTOUHOE JIEMCTBUE Ha MBIIIIBI U Apyrue TKaHu. [lomydeHHble JaHHBIE TOATBEpAUIIH, yTO BapuaHThl ActRIIB,
o0afarone MOHMWKEHHOW CIIOCOOHOCTBIO CBSI3BIBATHCS C aKTHBUHOM, UMEIOT XKeJIaTeIIbHBIC CBOWCTBA, B YaCT-
HOCTH, OKa3bIBAIOT CEJICKTUBHOE JICHCTBHE HA MBIIICYHYIO TKaHb.

BBeneHue myTeM CCBLIKH

Bce ymoMsiHyTBIC 37€Ch ITyOJIMKAIUN U MTATCHTHI BO BCEH CBOCH MOJHOTE BBOMATCS B HACTOSIICE OMMCAHUE
MOCPENICTBOM CCBUIKH TaK, KaK €ClH Obl KaXkIas OTJACNbHAs MyOJNMKAIUs WM MATCHT ObLIM KOHKPETHO U OT-
JICTEHO BBEJICHBI B HACTOSIIICE OMUCAHUE MIOCPEACTBOM CCBLIKH.

XOoTs B HACTOSAMIECH 3asABKE 00CYXKIAIOTCS KOHKPETHBIE BAPHAHTHI paCCMAaTPHBAEMBIX 00BEKTOB M300peTe-
HUS, OJHAKO BBINICYKAa3aHHOE ONMCAHHE MMEET JINIIb WJUTIOCTPATHUBHBIN, a HE OTPAaHWYUTENBHBIA XapakTep.
MHorue BapuaHThl OyZyT OUEBHIHBI CIIEIHAINCTAM B JAaHHOW OOJIACTH MCXOIS W3 OIMCAHHS M300pETCHUS H
npriiaraeMoi Hrke Gopmyisl m3o0perenus. [TomHbIi 00beM H300peTeH s, BMECTE C TIOJTHBIM 00bEMOM DKBUBA-
JICHTOB M BMECTE C YKa3aHHBIMH BapHWaHTaMHU B ONMCAaHWH W300peTeHUs, JOJDKEH OBITh ompeaencH (GopMyoi
M300peTeHUS.

OOPMVIIA U30BPETEHUA

1. BapuanT 6enka ActRIIB, comepxamuii aMUHOKHCIOTHYIO TIOCIIEAOBATEIHHOCT, KOTOPAs 10 MEHbBIIEH
Mepe Ha 80% HISeHTHYHA IOCieA0BaTeIbHOCTH aMrHOKHCIOT 29-109 SEQ ID NO:2, rae ykazaHHBIH OelOK co-
JIEPKUAT KUCIOTHYIO aMUHOKHCIIOTY B TOJIOKEHUH, COOTBETCTBYIomeM mojoxeHuio 79 SEQ ID NO:2, u rume
yKka3aHHbIN BapuaHT O6enka ActRIIB uHrnOupyer nepenady currana mona aeidctsueM Muoctatna u/uimn GDF11
B KJIETOYHOM aHAJIU3E.

2. Bapuanr 6enka ActRIIB mo 1.1, e 6ok comgep>XKUT aMHHOKHUCIOTHYIO MOCIIEA0BaTeILHOCTh, KOTOpas
1o MeHslei Mepe Ha 90% uneHTHYHa nocnenoBaTenbHOCTH aMuHOKUCIOT 29-109 SEQ ID NO:2.

3. BapuanTt 6enka ActRIIB mo .1, rae 6eok conep>XUT aMHHOKHCIIOTHYIO ITOCIIEA0BATENEHOCTD, KOTOpast
1o MeHblIeH Mepe Ha 95% uneHTHYHa nocnenoBaTenbHOCTH aMuHOKUCIOT 29-109 SEQ ID NO:2.

4. Bapuanr 6enka ActRIIB 1o 1.1, rae 6estok coaepXuT aMHHOKHCIOTHYIO MTOCIIEA0BATEIEHOCTD, KOTOpast
o MeHbIIeH Mepe Ha 96% uneHTHYHa NocaeroBaTenbHOCTH aMuHOKUCIoT 29-109 SEQ ID NO:2.

5. Bapuant 6enka ActRIIB mo .1, rae 6e0k conep>XUT aMHHOKHCIIOTHYIO ITOCIIEA0BATENEHOCTD, KOTOpast
0 MEHbIIEeH Mepe Ha 97% UAeHTHYHA MoceoBaTenbHOCTH aMrHOKHCIOT 29-109 SEQ ID NO:2.

6. Bapuant 6enka ActRIIB 1o m.1, rae 6emok coep>kKUT aMIHOKUCIIOTHYIO TIOCTIEIOBATEIBHOCTD, KOTOPast
o0 MeHbIIeH Mepe Ha 98% uaeHTHYHa mocienoBaTenbHOCTH aMiHHOKHCIOT 29-109 SEQ ID NO:2.

7. Bapuant 6enmka ActRIIB mo mo6omMy u3 mi.1-6, rae 6elok cComepKuT acnaparnHoByio kucioty (D) B
MOJIO’KEHNH, COOTBETCTBYIOMEM ToioxkeHuto 79 SEQ ID NO:2.

8. Bapuant 6enka ActRIIB no mo6omMy u3 mir.1-6, rae 60K colepKuT riryTaMuHOBYI0 kucioty (E) B mo-
JIO’)KEHUH, cOOTBEeTCTBYIOUIeM nonoxeHuto 79 SEQ 1D NO:2.

9. BapuanT Genka ActRIIB mo mro6omy u3 mm. 1-8, rae ykasaHHbIH OEJIOK COIEPKUT MO MEHBIIEH Mepe o1-
Hy nocnenoBateabHOCTh N-X-S/T B MONOXEHNH, OTIMYAIONIEMCS OT MOJOKEHHS SHIOTEHHOH IMOCIIEI0BATEIb-
Hoctr N-X-S/T ActRIIB, u rae ykasaHHast HeOHIOT€HHas rocienoBarenbHOcTh N-X-S/T HaxomuTes B mojoxe-
HHH, HAXOJSIIEMCS 32 MTPeeIaMH JIMTaHICBA3BIBAIOIIEr0 KapMaHa.

10. BapuanT 6enka ActRIIB mo mo6omy u3 nim.1-9, rae ykazaHHBINH 0eok conepkuT acnaparuf (N) B 0-
JIO’)KEHUH, COOTBETCTBYIoMEM TosioxkeHuto 24 SEQ ID NO:2, u cepuH (S) unu TpeoruH (T) B OJTOKEHUH, COOT-
BeTCTBYIOMIEeM nosiokernio 26 SEQ ID NO:2.

11. BapuanTt 6enka ActRIIB mo mro6omy u3 mim. 1-10, Te ykazanHbii 6e10k conepkuT R ninu K B mososke-
HUH, COOTBETCTBYIONIEM monoxeHunio 64 SEQ ID NO:2.

12. BapuanT 6enmka ActRIIB no mo6omy u3 . 1-11, rae mo MeHbpIel Mepe 0HOH MOAU(pHUKAITUEH TIO0 OT-
HolreHuto K nocnenosarensbHoctd SEQ ID NO:2 sBisiercst KOHCepBaTUBHAs MOANGHKALUS, PACIONOKEHHAs B
JIMTaH/CBSA3BIBAIOIIEM KapMaHe.

13. Bapuant 6enka ActRIIB mo qro6omy n3 nm.1-12, rie mo MeHbIueit Mepe oHO# MoauduKalmel o or-
HomreHunto K mnocnenoBarensHOocTH SEQ ID NO:2 sBnsiercss Mmoaudukanust B OZHOM WM 0oJiee MOJIOKEHUSX,
BBIOpPAaHHBIX M3 IPymITel, cocTosmieh u3z K74, R40, Q53, K55, F82 u L79.

14. Bapunanr 6enka ActRIIB mo mo6omy n3 nm.1-13, rae yka3zaHHBIH O€JIOK COAEPKUT aMUHOKUCIOTHYIO
MOCJIEI0BATENILHOCTD, HATMHAIONIYIOCS B TIOJIOKEHUH aMUHOKHUCIIOTHI, COOTBETCTBYIOIIEM JIFOOOH M3 aMHHOKHC-
sot 22, 23, 24 wim 25 SEQ ID NO:2, u 3akaHYUBAIOIIYIOCS B TIOJIOKEHUU aMHHOKHCIIOTHI, COOTBETCTBYIOIIEM
mo6oii n3 amuaokucioT 131, 133 u 134 SEQ ID NO:2.

15. Bapuant 6enka ActRIIB mo 1.14, KOTOPBIH COMEPKAT aMHHOKHCIIOTHYIO MTOCIIEIOBATEILHOCTD, HAUH-
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HaroIytocs ¢ aMMHOKUCIOTHL 25 SEQ ID NO:2 u 3akanuuBatomyrocst amuHokucinoroi 133 SEQ ID NO:2.

16. Bapuant 6enxa ActRIIB no mo6omy u3 nm.1-15, rae ykazaHHBIH O€JI0K SBIISETCS CITUTBIM O€IKOM, J0-
MIOJTHUTENBEHO CONIEPIKAIIUM TeTePOTIOTHIHYIO YacCTh.

17. Bapuanr ciuroro 6enka ActRIIB mo m.16, e yka3zaHHBIH OEIIOK SBISETCS TOMOIAMEPOM.

18. BapuanT cimroro 6enka ActRIIB 1o .16, e ykazaHHas reTepoIorudHas 9acTh COJAEPIKUT KOHCTAHT-
HYI0 o0acTh Tshxenoi menu 1gG.

19. Bapuanr ciuroro 6enka ActRIIB mo m.18, re rereponorudHoi 9acTeio sBisieTcst Fc-momeH.

20. Bapuant 6enka ActRIIB mo 1n.16, rae ciuThiii OEJIOK TOTOTHUTEIHHO COACPKHUT JTUHKEPHBIA JOMEH,
pacnoioskeHHbIN Mexay nonunenTtuaoM ActRIIB u reTeposornyHpIM MOJUMENTHAOM.

21. Bapuant 6enka ActRIIB mo mo6omy u3 mm.1-20, rae Oenok oauH min Oosee MOAM(UIIMPOBAHHBIX
AMHUHOKHUCIIOTHBIX OCTAaTKOB, BHIOPAHHBIX U3 TIHKO3WIUPOBAHHOW aMHHOKHUCIOTHI, [ID minpoBaHHON aMUHO-
KUCJIOTHI, (DapHE3MIMPOBAHHOW aMHHOKHUCIIOTHI, alleTHIINPOBAHHON aMUHOKUCIIOTHI, OMOTHHIJIMPOBAHHOW aMH-
HOKHCJIOTBHI 1 aMUHOKHCJIOTHI, KOHBIOTHPOBAHHOH C JIMITUIHON MOJICKYJIOM.

22. Bapuant 6enka ActRIIB no mrobomy m3 mi.1-20, Tae OelI0K IOMOIHUTEIBFHO CONCPIKUT IOCIICAOBA-
TENBHOCTH IUIS OYMCTKH, BRIOPAHHYIO U3 SIUTOMHOM MeTkH, MeTKH FLAG, NOTHUTHCTHIMHOBON TTOCIIEI0BATEIb-
Hoctu U GST-rubpuna.

23. ®apManeBTHIECKUH mpenapar, CoaepsKaliuid 6eJIoK 1o JroooMy U3 . 1-22.

24, TlpumeHeHne ¢GapMaleBTHUECKOTO IperapaTta mo 1m.23 s MPOW3BOACTBA JICKAPCTBEHHOTO CPENICTBA
U

(a) meyeHNs MHIUBUAYYMA, CTPAIAIOIETO PACCTPONCTBOM, aCCOIIMUPOBAHHBIM C ITOTEPEH MBIIICYHOW Mac-
CBI WM C HEJIOCTATOYHBIM MBIIIICYHBIM POCTOM;

(b) nevenust UHAUBHUAYYMA, CTPAIAIOIIECTO PACCTPOMCTBOM, aCCOIIMUPOBAHHEIM C HEHpOIeTeHepaIiei;

(c) MOHMXEHUS COCPIKAHUS )KAPA B OPTaHU3ME WIIM CHUIKCHHUS CKOPOCTU YBEIMYCHUS CONCPIKAHUS JKUPa
B OPraHU3ME Y HHIUBUIYYMa;

(d) medyeHus paccTpoWCTBa, aCCONMUPOBAHHOTO C HEXENATEIbHBIM YBEIMYCHUEM MAcChl Tela Y MHIUBU-
ayyma;

(e) cHWKEeHHS YpOBHEH X0JIeCTepHUHA W/ WU TPUTIHAIEPHUIOB; I

(f) meueHus capkoneHUM.

25. Ilpumenenne 1o 1.24(a), Tie yKazaHHBIH HHANBUAYYM CTpPaaaeT aTpopUeit MBITIIII.

26. I[Ipumenenne o 1m.24(a), e yKazaHHBIH HHAUBUAYYM CTPaAaeT MBIIIEYHON TuCTpoduei.

27. IlpumeHeHue 1o .26, TIe YKa3aHHOW MBIIICUYHON TuCTpodueit sBiseTcs Mblmednas auctpodus Iio-
IICHHA.

28. Ilpumenenue no .27, rae yka3aHHbIM WHAUBUAYYMOM SIBIISIETCS MOJIOAON YEJIOBEK U TJIE €ro JIeueHre
HAYMHAIOT B TICPUOJ] OT OJHOTO JO ISTH JIET CO BPEMEHHU AMArHOCTHKH Y HETO MBINICYHOHN auctpodun JroneH-
Ha.

29. Ilpumenenue no .26, Tae yKa3aHHOW MBIIIEYHOH AUCTPOUEH SBISETCS IUICYe-JIONaTOYHO-THIEeBas
(FSH) mpimeynas auctpodus.

30. I[Ipumenenue 1o 1m.24(a), Tae yKazaHHBIH HHIUBUAYYM CTpagaeT aMHOTPOYUIECKUM OOKOBBIM CKIIEpPO-
3o0M (ABC).

31. Ilpumenenne no 1.30, Tme yka3aHHBIH MHIWBUIAYYM IIOyYaeT JICUCHHE TOCIE TUATHOCTHKH Y HETO
amMuoTpoduaeckoro 6okoBoro ckieposa (ABC).

32. llpumenenwne no m.24(a), Tae yKa3aHHBIM PACCTPOUCTBOM SIBIISIETCS] KaXEKCHS, aCCOIIMMPOBAHHAS C pa-
KOM HJIH ITPOTHBOPAKOBOM TEPaITHECH.

33. IIpumenenue o .32, rae yKa3aHHBIM PacCTPOMCTBOM SIBJISIETCS MOTEPSI MBIILIEYHON MAacChl, aCCOLUU-
POBaHHAs C TEpAIUCH paka MPEICTaTCILHON JKEIC3BlI.

34. Ilpumenenue 1o 1.32, rae yKa3aHHBIM PacCTPOMCTBOM SIBJISIETCS MOTEPSI MBIILIEYHON MAacChl, aCCOLUU-
POBaHHAs C OITYXOJIBIO.

35. Ilpumenenue 1o 1.34, rae yKa3aHHOH OIyXOJIbIO SIBJISETCS PAKOBAs OMYXO0JIb TOJCTOW KULIKH.

36. [Ipumenenune mo 1m.24(b), Tie yKa3aHHBIM PacCTPOMCTBOM SBIISIETCS aMHOTPOPUIESCKHIT OOKOBOH CKJle-
po3.

37. llpumenenue 1o 1.24(d), rae ykazaHHOe pacCcTpOUCTBO BRIOPAHO M3 TPYIIITBI, COCTOSIIEH U3 OKUPESHISI,
MIATOJIOTHIECKOTO WIJIM SIBHO BBIPAKEHHOTO OKMPEHUS, HHCYJIMHHE3aBUCHMOTO caxapHoro auabera (MH3CI),
CEepIEeYHO-COCYIUCTOTO 3a00IeBaHNsA, paka, THIEPTCH3UH, OCTCOAPTPHUTA, HHCYIbTA, 3200I€BaHU TBIXaTEIbHBIX
myTeit u 3a001eBaHuUS JKEITIHOTO ITy3bIpSI.
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MocnepoBaTensHOCTE MENOBEYECKOro PacTBORMMOre nonvnentuaa ActRIIB
(BHEKNETOYHOro), MpeacTaBneHHan kak SEQ ID NOQ: 1 {116 amuHokvenoT)

SGRGEAETRECIYYNANWELERTNOQSGLERCEGEQDKRLHCYASWRNSSGTIELVKK
GC

WLDDFNCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAGGPEVTIYEPPETAPT
O@ur. 1

MocnegoBaTensHOCTL YenoBeYeckoro Senka-npeawecTeeHHka ACRIIB,
npeacTapnenHas kax SEQ 1D NO: 2 (NM_001106, 512 aMUHOKUCNOT)

MTAPWVALALLWGSLWPGSGRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRL
HC

YASWRNSSGTIELVKKGCWLDDFNCYDRQECVATEENPQVYFCOCEGNFCNERFTHL
PE

AGGPEVIYEPPPTAPTLLTVLAYSLLPIGGLSLIVLLAFWMYRHRKPPYGHVIDIHED
PG

PPPPSPFLVGLKFPLQLLEIKARGRFGCVWKAQLMNDFVAVKIFPLODKQSWQSEREIF
ST

PGMKHENLLQFIAAEKRGSNLEVELWLITAFHDKGSLTDYLKGNI ITWNELCHVAET
MS

RGLSYLHEDVPWCRGEGHKPSIAHRDFKSKNVLLKSDLTAVLADFGLAVRFEPGKPP
GD

THGQVGTRRYMAPEVLEGAINFQRDAFLRIDMYAMGLVLWELVSRCKAADGPVDEYM
LP

FEEEIGQHPSLEELQEVVVHKKMRPTIKDHWLKHPGLAQLCVTIEECWDHDAEARLS
AG

CVEERVSLIRRSVNGTTSDCLVSLVTSVINVDLPFKESSI
®ur. 2

MocneaoBaTensHOCTE HYKNEWHOBOM KNCTIOTH, KOAWPYOLWas
JYenoBeveckuit pacTeopuMEIR nonunentng ActRIIB (BHEKNETOYHBLIN)
¥ npeicraeneHHas kak SEQ ID NO: 3 (348 n.n.)

totgugegtggggaggctgagacacgggagtgecatctactacaacgccaactgggagctggagegeace
aaccagagcggoctggagocgotgogaaggogageaggacaageggetgeactgetacgectcoctggege
aacagctcectggraccatcgagectogtgaagaagggetgetgyctagatgacttcaactygetacgatagy
caggagtgtgtggccactgaggagaacceocoaggtgtacttectgetgetgtgaaggcaacttetgeaac
gagcogettcacteatttgocagaggetgggggeceggaagicacgtacgagocaccoccgacagoocec

Owr. 3
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MNocnepoBaTensHOCTL HYKNISMHOBOM KMCNOTHI,
Kogupytowasa yenosedeckvi 6enok-npeauecTBEHHNK ACIRIIB n
npeacragreHHan kaxk SEQ ID NO:4 (Hykneotvar: 5-1543, NM_001106, 1539 n.H.)

atgacggcgccetgggtggcectegecctoctotggggategetgtyggeccggotetgggogtggggag
gctgagacacgggdagtgcatctactacaacgecaactgggagetbggagocgcaccaaccagagoggectg
gagcgcotgcgaaggegagcaggacaagoggctgcactgetacgootcctggogoaacagetctggeacs
atcgagctogtgaagaagggcetgetggotagatgacttcaactgectacgataggecaggagtgtgtggec
actgaggagaaccoccaggtgtacttotgotgotgtgaaggcaacttotgoaacgagegottocacteat
ttgccagaggetgggggeccggaagtcacgtacgagecaceoeocogacageecococacectgetecacggtg
ctggectactecactgectgeeccategggggcctttocctcatocgtecoctgetggocttttggatgtaccgg
catcgecaageccccectacggtecatgtggacatocatgaggaccetgggectecaccaccatceoceocteeyg
gtgggocotgaageccactgoagetgetggagatcaaggotecgggggegetttggetgtgtotggaagygce
cagctcatgaatgactttgtagetgtecaagatetteocccacteccaggacaagroagtegtggecagagtgaa
cgggagatctcagecacacctggeatgaagecacgagaacctgetacagtteattgetgeocggagaagcga
ggctcocaacctegaagtagagetgtggctcatcacggecttoccatgacaagggetcecctcacggattac
ctcaaggggaacatcatcacatggaacgaactgtgtcatgtageagagacgatgtcacgaggectctea
tacctgcatgaggatgtgeecectggtygecegtggegagggecacaagecgtatattgeccacagggacttet
aaaagtaagaatgtattgetgaagageogaccetecacagoogtgetggetgactttggettggetgttega
tttgagccagggaaacctocaggggacacccacggacaggtaggcacgagacggtacatggectoctgag
gtgctegagggagecatcaacttocagagagatgecttoctgogcattgacatgtatgocatggggtty
gtgctgtgggagcttgtgtetegeotgcaaggctgecagacggaccegtggatgagtacatgetgooottt
gaggaagagattggccagcaccettogt tggaggagectgeaggaggtggtggtgecacaagaagatgagg
cecaccattaaagatcactggttgaaacaccegggcctggeccagetttgtgtgaccategaggagtge
tgggaccatgatgcagaggcetocgettgbtoccgegggetgtgtggaggagegggtgtecetgatteggagy
tcggtoaacggeactaccteggactgtctogtttcootggtgacctotgtcaccaatgtggacetgeee

cctaaagagtcaagcatctaa

Our. 4

Macca Tena

WameneHue Mmacchl Tena (%)

0 4 7 1 14 18 2 25
JleHb uccneaoBaHnA
®mur. 5

0.50
0.45

0.40

0.35

0.30

0.25

0.20
0.15

0.10

MbiweuHas macca (rpammet)

0.05

0.00

MKpoHOXHaa MbiuiLa Mbiwua 6enpa Mbhuua rpyaHoN KneTkn

dur. 6
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CpeaHssa cuna (HetoToH, H)

Y1cno BbIXUMBLUX XUBOTHbIX

MpoueHT

018868

CpeaHAas cuna MbiwevHbIx COKpaWweHUn y caMok

BozpacT (aHu)
o PBS a MbiwuHbI ActRIIB (xBocT K74A + 15), 5 mr/kr

Owr. 7

KpuBas BbXuBaeMocTu

68 72 75 79 82 86 80 03 96 100 103 107 110 114 117 122 126 420 131 135 138 142 145 148 152 156 158 163 166 170

BospacT
7 PBS % MbiwuHbI ActRIIB (xBocT K74A + 15)

Our. 8

MpoueHTHLIA 6a30BbIA COCTAB BEUIECTB B OpraHU3Me y Mbiwewn, KOTOPbIM A4aBanu KOpM ¢
BLICOKUM COAlepXaHMeM Xupa

120

60

Oxupexve VcTouweHve

1 PBS m Yenoseyeckunit ActRIIB (ankoro Tuna + x8ocT)

®ur. 9

®ur. 10
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CpeaHsa macca Tena y camuoB mbiweil BALB/c,
KOTOPbIM O MMNNaHTUPOBaHbI kneTku CT26

S ——
31.0 i
29.0
]
2 270 |
=
]
-3
£ 250 1
8
g #-
S 230
21.0
|
19.0 v r v i
pre 6 11 14 17 21 28 31 34 38 41 45 48 52 55 59
DHKu nocne umnnaHTauumn
®@wr. 11
ActRIIa DKDK;]
ACtRIIDb L[._zun
_—
DSPEV YRCCCEGNMC NEKFSYFPEM
ENPQV Yﬁ“CCCEGNFC NERFTHLPEA
EVTQPTSNPV TPKPPT
GGPEVTYEPP PTAPT
®ur. 12
KpbichHbit lib A8 DRERANN B 'NERE i E HE A L‘ GlL e B
CamHot lib R Atal-1L[A[LILESIGIBILIC]L |G A Cli B L S -ICHRG
Meiwvbid lib ] i AABNDAR B REAS A <l P L Gl BE B
Uenosedeckui Iib 11} A Vil -JLpAlLILHRIGEELIC)SIG 5 ¢l * L GILEER - /CHNG
Koposu# !ib LR & Alal-qLielL]LIMGIBILICIA]G A <l i« L [l (IBE B
IIb Xenopus o] v AL NRENA (143 v <l Qi M B il B
Yenoseuecku A MERRRCAR A -8 G ClL A i Gl -{CHG

KoHcencychas
nocneaoBaTeNbHOCTL

Kpbicnnbii lib
CauHod llib
Mblwmrbin lIb
Yenoseveckui b
Koposwi iib

1lb Xenopus.
Henosedeckuht JIA

KoHcencychan
nocneaoBaTensHOCTL

Kpbicurbiii llp HIL 516 ¥ = LILPRI LA LU

Camoin llb 1L NEE : R Licheuls LIL IR

Mbiwwr e b WL s 1 & L]L HISE LiL | |
Yenoaedecku iib L 41516 AR LICER VLA LiLp o

Koposni lib il L1616 i A NS HISES UL LG

b Xenopus L vi-fol-d- i £ AdILIRTEILED AN NEEN [
Yerosedeckni lIA W BN AR IE
KoHceHcycHas

NoCNeAOBaTeNEHOCTL
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<110>

018868

CITMCOK ITIOCJIEJJOBATEJIbHOCTEN

<120> BAPMAHTH,

<130>

<140>

<141> 2008-02-04

<150> 60/899,304
<151» 2007-02-02

<150» 60/927,088
<151> 2007-05-01

<150> 60/931,880
<151> 2007-05-25

<160> 25

<170> PatentIn V

<210> 1

<211> 116

<212> PRT

<213> Homo sapie

<400> 1

Ser
1
Asn
Gly
Ser
Asn
65
val

His

Thr

Gly Arg Gly
Trp Glu Leu
20

Glu Gln Asp
35

Gly Thr Ile
50

Cys Tyr Asp

Tyr Phe Cys

Leu Pro Glu
100

Ala Pro Thr
115

<210> 2

<211> 512

<212> PRT

<213> Homo saple

<400> 2
Met Thr Ala Pro Trp Val Ala Leu Ala Leu Leu Trp Gly Ser Leu Trp

1

MPOUCKONAUME ¥3 ACTRIIB W KX NPMMEHEHWE

PHPH-024-WO1

er.

ns

Glu

5

Glu

Lys

Glu

Arg

Cys

85

Ala

ns

5

PCT/US2008/001506

3.3

Ala

Arg

Arg

Leu

Gln

70

Cys

Gly

ACCELERON PHARMA INC,

Glu

Thr

Leu

Val

55

Glu

Glu

Gly

Thr Arg

Asn Gln
25

His Cys
40

Lys Lys

Cys Val

Gly Asn

Pro Glu
105

-48 -

Glu

10
Ser
Tyr
Gly
Ala
Phe

90

Val

10

Cys

Gly

Ala

Cys

Thr

73

Cys

Thr

Ile

Leu

Ser

Trp

60

Glu

Asn

Tyr

Tyr

Glu

Trp

45

Leu

Glu

Glu

Glu

Tyr

Arg

30

hrg

Asp

Asn

Arg

Fro
110

Asn

15

Cys

Asn

Asp

Fro

Phe

95

Pro

15

ala

Glu

Ser

Phe

Gln

80

Thr

Fro



Pro

Asn

Cys

Agn

65

ASp

Pro

Fhe

Pro

Pro

145

Arg

Gly

Leu

Leu

Gln

225

His

Leu

Leu

His

Val
309

Asp

Leu

Gly

&la

Glu

50

Ser

Phe

Gln

Thr

FPro

130

Ile

His

Fro

Glu

Met

210

Ser

Glu

Glu

Thr

Val

290

Fro

Phe

Bla

Ser

Asn

35

Gly

Ser

Asn

Val

His

115

Thr

Gly

Arg

Pro

Ile

195

Asn

Trp

Asn

Val

Asp

275

Ala

Trp

Lys

BED

Gly

20
Tre
Glu
Gly
Cys
Tyr
100
Leu
Ala
Gly
Lys
Prec
180
Lys
Asp
Gln
Leu
Glu
260
Tyr

Glu

Cys

Ser

Phe
340

Arg

Glu

Gln

Thr

Tyr

85

Phe

Pro

Pro

Leu

Pro

165

Pro

Ala

Phe

Ser

Leu

245

Leu

Leu

Thr

Arg

Lys
325

Gly

Gly

Leu

Asp

Ile

70

Asp

Cys

Glu

Thr

Ser

150

Fro

Ser

Arg

Val

Glu

230

Gln

Trp

Lys

Met

Gly
310

Asn

Leu

Glu

Glu

Lys

55

Glu

Arg

Cys

Ala

Leu

135%

Leu

Tyr

Pro

Gly

Ala

215

Arg

Phe

Leu

Gly

Ser

295

Glu

Val

Ala

018868

Ala

Arg

40

Arg

Leu

Gln

Cys

Gly

120

Leu

Ile

Gly

Leu

Arg

200

Val

Glu

Ile

Ile

Asn

280

Arg

Gly

Leu

Val

Glu

25

Thr

Leu

Val

Glu

Glu

105

Gly

Thr

Val

His

Val

185

the

Lys

Ile

Ala

Thr

265

Ile

Gly

His

Leu

Arg
345

-49

Thr

Asn

His

Lys

Cys

o0

Gly

Pro

Val

Leu

Val

170

Gly

Gly

Ile

Fhe

&la

250

Ala

Ile

Leu

Lys

Lys
330

Phe

Arg

Gln

Cys

Lys

75

Val

Asn

Glu

Leu

Leu

155

Asp

Leu

Cys

Phe

Ser

235

Glu

Phe

Thr

Ser

Fro
315

Ser

Glu

Glu

Ser

Tyr

60

Gly

&la

Fhe

Val

Ala

140

Ala

Ile

Lys

Val

Pro

2240

Thr

Lys

His

Trp

Tyr

300

Ser

Asp

Fro

Cys

Gly

45

Ala

Cys

Thr

Cys

Thr

125

Tyr

Fhe

His

Fro

Trp

205

Leu

Pro

Arg

Asp

Asn

285

Leu

Ile

Leu

Gly

Ile

30

Ley

Ser

Trp

Glu

Asn

110

Tyr

Ser

Trp

Glu

Leu

150

Lys

Gln

Gly

Gly

Lys

270

Glu

His

&la

Thr

Lys
350

Tyr

Glu

Trp

Leyu

Glu

95

Glu

Glu

Leu

Met

Asp

175

Gln

Ala

Asp

Met

Ser

255

Gly

Leu

Glu

His

Ala
335

Pro

Tyr

Arg

Arg

Asp

80

Asn

Arq

Pro

Leu

Tyr

160

Pro

Leu

Gln

Lys

Lys

240

Asn

Ser

Cys

Asp

Arg
320

Val

Pro



Gly Thr

355

Asp

Val Leu Glu

370
Asp Met
385

Tyr

Lys Ala Ala

Glu Ile

His Lys Lys

435
Gly

Leu Ala

450

Ala
465

Glu Ala

Ile Arg Arg

Val Thr Ser

<210> 3
<21i> 348
<212> IHK
<213> Homo

<400> 3

tctgggegty
gagcgcacca
tgctacgect
ctagatgact
gtgtacttct
gctgggggec

<210> 4

<211>» 1539
<212> IHK
<213> Homo

<400> 4

atgacggcgc
cgtggggagy
accaaccaga
gectectgge
gacttcaact
ttctgctget
ggcccggaag
tactcactgce
cggeatcgca
ccatcccectce
ttktggotgty
ctccaggaca
cacgagaacce

His Gly

Gly Ala

Ala Met

Gin

Ile

Gly

018868

Val Gly

360
Asn Phe
375

Leu Val

390

Asp Gly

405

Gln
420

His
Met Arg
Gln

Leu

Arg Leu

Pro

Fro

Pro

Cys

Ser

Val Asp

Ser Leu

Thr Ile

440

Val
455

Thr

Ala Gly

474

Val
485

Ser

Val
500

Thr

saplens

gggaggctga
accagagcgag
cctggcgcaa
tcaacecgcra
gotgetgtga
cggaagtcac

saplens

cctggatgge
ctgagacacg
gcggectgga
gcaacagctc
gctacgatayg
gtgaaggcaa
tcacgtacga
tLgcccatcgy
agceececta
tggtgggcct
tctggaagge
agcagtcgtyg
tgctacagtt

Asn

Asn

Gly Thr

Val Asp

gacacgdgygag
cctggagcgco
cagctcetgge
cgataggcay
aggcaacttce
gtacgageca

cctegeoccte
ggagtgcatc
gcgctgcgaa
tggcaccate
gcaggagtgt
cttctgcaac
gecraccceceg
gggeetttee
cggtcatgty
gaagccactg
ccagctcatyg
gcagagtgaa
cattgctgce

Thr

Gln

Leu

Glu

Glu

425

Lys

Ile

Cys

Thr

Leu
505

Arg Arg

Arg Asp

Glu
3495

Trp

Tyr Met

410

Glu Leu

Asp His

Glu Glu

Val Glu

475

Ser
490

Asp

Pro Pro

tgcatctact
tgcgaaggcy
accatcgage
gagtgtgtygg
tgcaacgagc
ceocccgacag

ctetggggat
tactacaacqg
ggcgagcaqqg
gagctegtga
gtggccactg
gagcgottea
acagcccceca
ctecatogtee
gacatccatg
cagctgctgg
aatgacttty
cgggagarct
gagaagcgag
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Met
365

Tyr Ala

Ala
380

Phe Leu

Leu Val Ser

Leu Pro Phe

Gln Glu val

430

Leu
445

Trp Lys

Cys
460

Trp Asp

Glu Arg Val

Cys Leu Val

Glu Ser

510

Lys

acaacgccaa
agcaggacaa
tcgtgaagaa
ccactgagga
gottcactcoa
cococcace

cgctgtggeco
ccaactggga
acaagcgget
agaagggcty
aggagaaccc
ctcatttgcco
ccctgeteac
tgctggectt
aggaccctgg
agatcaaggc
tagctgtcaa
tcageacace
gctccaacct

Pro Glu

Arg Ile

Arg Cys

400

Glu
415

Glu
Val val
Hig Pro
His

Asp

Leu
480

Ser

Ser Leu

485

Ser Ile

ctgggagetg
gcggctgeac
gggctgetygg
gaaccoccag
tttgccagag

cggetctggg
gcLggagege
gcactgctac
ctggctagat
ccaggtgtac
agaggetggg
ggtgctggec
ttggatgtac
goctecacca
tcggaggcyc
gatcttceoca
tggcatgaag
cgaagtagag

&0

120
180
240
300
348

&0

120
180
240
300
360
420
480
540
600
660
120
780



ctgtggetea
atcatcacat
ctgcatgzagyg
gactttaaaa
ggcttggcty
acgagacggt
trtcectgogea
aaggctgeag
cacccttcogt
aazgatcact
tgggaccatg
attcggaggt
accaatgtgg

<210>
<211>
<212>
<213

5
343
BRT

<220
223>

<400> 5
Gly Arg Gly
1

Trp Glu Leu

Glu Gln Asp

35
Gly Thr
50

Ile

Cys
65

Tyr Asp

Tyr Phe Cys

Leu Pro Glu

Ala Thr

115

Fro

Glu Leu Leu

130

Asp Thr Leu

145
Val

Asp Ser

Gly Val Glu

Thr
195

Asn Ser

tcacggectt
ggaacgaact
atgtgccootyg
gtaagaatgt
ttcgatttga
acatggctce
ttgacatgta
acggacccgt
tggaggagct
ggttgaaaca
atgcagaggc
cggtcaacgyg
acctgececco

Glu Al=

Glu
20

Arg

Lys Arg

Glu Leu

Arg Gln

Cys Cys

85

Ala
100

Gly
Gly Gly
Gly Gly

Met Ile

Glu

Thr

Leu

Val

Glu

70

Glu

Gly

Gly

Fro

Ser

ccatgacaag
gtgtcatgta
gtgcecgtggc
attgctgaag
gccagggaaa
tgaggtgcte
tgeccatgggy
ggatgagtac
gcaggaggty
ccoggygecty
tcgetegtee
cactaccteg
taaagagtca

Thr

Asn Gln

His Cys

40

Lys
55

Lys

Cys Val

Gly Asn

Pro Glu

Thr Hais

120
Ser Val
135

Arg Thr

150

Glu
165

His

Yal
180

His

Tyr Arg

Asp

Asn

Val

Pro Glu

Ala Lys

Val Ser

200

018868

ggctecctca
gcagagacga
gagggccaca
agcgacctca
cctecagygygyg
gagggagcca
crggtgergr
atgctgecct
gtggtgcaca
goccagettt
gcgggctgty
gactgtctcg
agcatctaa

MCKYyCCTBEHHAR NOCNegOBATeNLEHOCTE

QnUcaHMe MCKYCCTBEHHON NocheloBATENbHOSTH

Arg Glu Cys Ile Tyr

10

Ser Leun

25

Gly

Tyr Ala Ser

Gly Cys Trp

Ala Thr Glu

75
Phe

Cys Asn

90

Val
105

Thr Tyr

Thr Cys Pro

Phe Leu Phe

Glu Val

155

Fro

¥al Lys Phe

170

Thr
185

Lys Pro

Val Leu Thr

-51-

cggattacct
tgtcacgagqg
agcegteotat
cagecegtget
acacccacgg
tcaacttcca
gggagctegt
ttgaggaaga
agaagatgag
gtgtgaccat
tggaggageqg
tttcectggt

Tyr Asn

Glu Arg Cys

30
Asn

Trp Arg

45

Leu
&0

Asp Asp

Glu Asn Pro

Glu Arg FPhe

Glu Pro

110

Pro

Pro Cys Pro

125
Pro Pro
140

Lys

Thr Cys Val

Bsn Trp Tyr

Glu Glu

190

Arg

Val Leu Hais

205

caaggggaac
cctetecatac
tgcccacagg
ggctgacttt
acaggtaggc
gagagatgecc
grctegoetge
gattggccag
goccaccatt
cgaggagtge
dgtgtcectyg
gacctctgte

Ala Asn
15

Glu Gly

Ser Ser

Phe Asn

Gln Val

80

Thr
95

His

Pro Thr

Ala Pro

Pro Lys

Val Val

160

val
175

Asp
Gln Tyr

Gln Asp

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1539

CHMHTEeTHNYSCKaA KoHCTRY®RUMA



018868

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Bla Leu
210 21% 220

Pro Val Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
225 230 235 240

Glu Pro Gln Val Tyr Thr Leu Pro Fro Ser Arg Glu Glu Met Thr Lys
245 250 255

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
260 265 270

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
275 280 285

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
290 295 300

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser
305 3140 315 320

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
325 330 335

Leu Ser Leu Ser Pro Gly Lys
340

<210> 6

<211> 5

<212> PRT

<213 MCKYCCOTBEHHAA NOCHelsBATENBHOCTE

220>
<223> OnucaHve WUCKYCCTBEHHOM NOCHeNOBATEINLHOCTM:! CHMHTETHYeCKAN nentui

400> &
Thr Gly Gly Gly Gly
1 5

<210> 7

<211» 21

<212> PRT

<213> Apis mell:ifera

<400> 7

Met Lys Phe Leu Val Asn Val Ala Leu Val Phe Met Val Val Tyr Ile
1 5 10 15

Ser Tyr Ile Tyr Ala
20

<210> 8

<211> 22

<212> PRT

<213> HelM3BeCTHEIT CpPIaHU23M

<220>
<223> ONMcadMe HEeMSIBEeCTHOIQ OpraHM3Ma!THAHeBRM AKTWBATOPR NNaEMMHOTeHa

<400> 8

-52-



1

Ala Val Phe Val Ser Pro

<210> 2
<211> 20
<212>» PRT
<213>

<220>
223>

<400> 9

20

HeM3BeCTHEE opraHM3Mm

018868

10

OnMKMCaHNE HEeM3BeOTHODO OpDaHdi3Ma: HaTHUEHLIT NenTHO

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
5

15

Met Gly Ala Ala Ala Lys Leu Ala Phe Ala Val Phe Leu Ile Sar Cys

I

5

Ser Ser Gly Ala

<210>
211>
<212>
<213>

10
1107
IHK

220>
223>

<400> 10

atggatgcaa
tcgoceggog
aactgggagc
aagcggetyge
aagggctgct
gagaaceece
catttgcecag
ggtggtggaa
gtcttegtet
acatgcgtgyg
gacgycygtygy
taccgtgtgg
aagtgcaagg
aaagggcaqgc
aagaaccagg
gagtgggaga
tccgacggot
gggaacgtct
agectetece

<210> 11
<211> ¢
<212> PBRT
<213>

220>
<223

<400 11

20

tgaagagagqg
cctoctgggey
tggagcgcac
actgctacge
ggctagatga
aggtgtactt
Ag9g9ctggygygy
ctcacacatg
tcocccocccaaa
tggtggacgt
aggtgcataa
tcagcgtect
tctecaacaa
cccgagaacce
tcagocktgac
gcaatggyca
ccecttotboct
tctecatgcte
tgtctcoggg

gctetgcegt
tggggaggct
caaccagagc
ctecctggege
cttcaactgce
ctgctgctge
coccggaagtc
cocaccgbge
acccaaggac
gagcecacgaa
tgccaagaca
caccgtcctg
agecctocca
acaggtgtac
ctgectagte
gccggagaac
ctatagcaag
cgtgatgcac
taaatga

Gly Arg Gly Glu Ala Glu

1

5

10

NCKyCCTREHHAA NOCNENOBRATENBHOCTh

OnMCcaHue MCKYCCTBEHHCH NOCNeI0BaATENHOCTH:

gtgctgctyge
dagacacqgyy
ggcctggagce
aacagctctg
tacgataqqc
gaaggcaact
acgtacgagce
cocagoacctyg
accctcatga
gaccctgagg
aageccycygy
caccaggact
gtccecateg
accctgocece
aaaggecttct
aactacaaga
ctcaccqgtgg
gaggetotge

NekyCCTaeHHEA NOCNEnCBaTENbHOCTE

OnMcaHMe MCKYCCTBEHHONM NOCNeNoBaATENbHOCTH!

-53-

tatgtggage
agtgcatcta
gctgogaagg
gcaccatcga
aggagtgtgt
tcrgcaacga
caccceoegac
aactcctyggy
tctecceggac
tcaagttcaa
aggagcagta
ggctgaatgg
agaaaaccat
catccocggga
atcccagcoga
ccacgoctes
acaagagcag
acaaccacta

15

agrcttoget
ctacaaggeo
cgagcaggac
gotcgtgaag
gaccactgag
gcgetrcact
agoccocaco
gggaccgtca
ccctgaggte
ctggtacgtyg
caacagcacyg
caaggagtac
ctccaaagee
ggagatgacc
catcgeocgtyg
cgtgctggac
gtggcagcag
cacgcagaag

CHMHTEeTHMYeCKand KOHCTPRYKUMA

&0
12¢
180
240
10¢
360
420
484
540
€00
660
720
740
840
900
960
1020
1080
1147

CHMHTETUWECKHMA NenTiy



018868

<210> 12

211> 344

<212» PRT

<213> VCKRYCCTBEHHAaA MNOCNEeN0BaATEsHOCTE

<220>
<223 ONWCaHMe WMCKYCCTBEHHON NOCIeNOBATE/bHOCTH! CHMHTETMYECKaA KOHCTPYKUWA
<400> 12
Ser Gly Arg Gly Glu Ala Glu Thr Arg Glau Cys Ile Tyr Tyr Asn Ala
1 5 10 15

Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu
20 25 30

Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser
35 40 15

Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp Asp Phe
50 55 60

Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln
65 70 75 80

val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr
85 20 95

His Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro
100 105 110

Thr Ala Fro Thr Gly Gly Gly Thr His Thr Cys Pro Pra Cys Pro Ala
115 120 125

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
130 135 140

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
145 150 155 160

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
165 170 175

Asp Gly val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
180 185 190

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
195 200 205

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
210 215 220

Leu Pro Val Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
225 230 235 240

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
245 250 255

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
260 265 270

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
275 280 285

-54 -



018868

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Fhe Phe Leu Tyr

290 295 300
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn val Phe
305 310 315 320
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
325 330 335
Ser Leu Ser Leu Ser Pro Gly Lys
340
<210> 13
<211> 225
<212» PRT

<213» HMCKyCCTBEHHAA NOCHeA0BATENpHOCTh

<Z220>
<223» OnucaxHue MCKyCCTBeHHOlﬁ NoCNenNoBATE@NEHOCTH ! CUHTETHUMUYECKAaR KOHCTRYKUMA

<220>

<221> MOD RES
<222> {43)

€223> Asp wnun Ala

220>

<221> MOD RES
<222> (100}

<223 Lys wiaw Ala

<220>

<221> MOD RES
<222> (212}

<Z223> Asn wim Ala

<400> 13
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
1 5 10 15

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
20 25 30

Arg Thr Pro Glu Val Thr Cys Val val Val Kaa Val Ser His Glu Asp
35 40 45

Pro Glu Val Lys Fhe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
30 535 al

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
o5 70 75 g0

val Ser Val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
g5 20 95

Tyr Lys Cys Xaa Val Ser Asn Lys Ala Leu Pro Val Pro Ile Glu Lys
100 105 110

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
115 120 125

Lew Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
130 135 140

-55-



018868

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala ¥al Glu Trp Glu
145 150 155 160

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
165 170 175

Asp Ser Asp Gly Pro Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
180 185 130

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
185 200 205

Ala Leu His Xaa His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
210 215% 220

Lys
225

<210> 14

<211> %

<212> PRT

<213> MCRYCCTBEHHAA NMOCNenOBRATENRHOCTE

<220>
<223> OnuMcaHWe MCKYCCTEEHHOW NOCNeOOBATENEHOCTH: CHMHTETUYECKHH MenTHa

<400> 14
Ser Gly Gly Gly Gly
1 5

<210> 1%

<21l1l> &

<212> PRT

<213> MCKYCCTEBeHHaA MOCA2AOBATeN:HOCTE

<220>
<Z223> OnucaHMe MCKYCCTBeHHOM MocneloBaTeflLHOCTH ! CHUHTeTHYeCoKaA bxHlis-MmeTka

<400> 15
Hi1s His His His His His
1 5

<Z10> 16
<211> 368
<212> PRT
<Z13> HMCcKyCcCTEEHHAA MOCHeIOBATRNLHOCTD

<220Q>
<223> Onucanue MCKYCCTBEHHON NOCHNEACEBAT@ALHOCTH: CHUHTETUYeCKAA KOHCTPYKUMA

<400> 1@
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
1 5 10 15

Ala Val Phe Val Ser Pro Gly Ala Ser Gly Arg Gly Glu Ala Glu Thr
20 25 30

Arg Glu Cys Ile Tyr Tyr Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn
35 40 45

-56 -



Gln

Cys

65

Lys

Val

Asn

Glu

His

145

Val

Thr

Glu

Lys

Ser

225

Lys

Ile

Pro

Leu

Asn

305

Ser

Arg

Leu

<210> 17

Ser
.« 50
Tyr
Gly
Ala
Phe
Val
130

Thr

Phe

FPro

Val

Thr

210

Val

Cys

Ser

Pro

val

290

Gly

Asp

Trp

His

Gly

Ala

Cys

Thr

Cys

115

Thr

Cys

Leu

Glu

Lys

195

Lys

Leu

Lys

Lys

Ser

275

Lys

Gln

Gly

Gln

Asn
355

<211> 11¢

Leu

Ser

Trp

Glu

100

Asn

Tyr

Pro

Phe

val

180

Phe

Pro

Thr

Val

hla

260

Arg

Gly

Fro

Ser

Gln

340

His

Glu Arg

Trp Arg
70

Leu Asp
85

Glu Asn

Glu Arg

Glu Pro

Pro Cys
150

Pro Pro
165

Thr Cys

Asn Trp

Arg Glu

Val Leu
230

Ser Asn
245

Lys Gly

Glu Glu

Phe Tyr

Glu Asn

310

Phe Fhe
325

Gly Asn

Tyr Thr

Cys

55
Asn
Asp
Pro
Phe
Pro
135

Pro

Lys

Val

Tyr

Glu

215

His

Lys

Gln

Met

Pro

295

Asn

Leu

Val

Gln

018868

Glu Gly

Ser Ser

Phe Aszn

Gln Val
105

Thr His
120

Pro Thr

Ala Pro

Pro Lys

Val Val
185

Val Asp
200

Gln Tyr

Gln Asp

Ala Leu

Fro Arg

265

Thr Lys
280

Ser Asp

Tyr Lys

Tyr Ser

Phe Ser

345

Lys Ser
360

-57-

Glu

Gly

Cys

90

Tyr

Leu

Ala

Glu

Asp
170

ASP

Gly

Asn

Trp

Pro

250

Glu

Asn

Ile

Thr

Lys

330

Cys

Leu

Gln

Thr

75

Tyr

Phe

Ero

Pro

Leu

155

Thr

Val

Val

Sar

Leu

235

Val

Fro

Gln

Ala

Thr

315

Leu

Ser

Ser

Asp

60

Ile

Asp

Cys

Glu

Thr

140

Leu

Leu

Ser

Glu

Thr

220

Asn

Fro

Glin

Val

Val

300

Pro

Thr

Val

Leu

Lys

Glu

Arg

Cys

Ala

125

Gly

Gly

Met

His

Val

205

Tyr

Gly

Ile

Val

Ser

285

Glu

Pro

Val

Met

Ser

365

Arg

Leu

Gln

Cys

110

Gly

Gly

Gly

Ile

Glu

190

His

Arg

Lys

Glu

Tyr

270

Leau

Trp

Val

Asp

His

350

Fro

Leu

Val

Glu

95

Glu

Gly

Gly

Pro

Ser
175

Asp

Asn

Val

Glu

Lys

255

Thr

Thr

Glu

Leu

Lys

335

Glu

Gly

His

Lys

80

Cys

Gly

Pro

Thr

Ser

160

Aryg

Fro

Ala

Val

Tyr

240

Thr

Let

Cys

Ser

Asp

320

Ser

Ala

Lys



<212> PRT
<213> Homo sapiens

<400> 17
Ile Leu Gly Arg Ser
1 5

Trp Glu Lys Asp Arg
20

Asp Lvs Asp Lys Arg
35

Gly Ser Ile Glu Ile
50

Cys Tvr Asp Arg Thr
85

Tyr Phe Cys Cys Cys
85

Phe Pro Glu Met Glu
10¢

Lys Pro Pro Thr
115

<210> 18

<211> 115%

<212> PRT

<213> Homo saplens

<400> 18
Gly Arg Gly Glu ala
1 5

Trp Glu Leu Glu Arg
20

Giu Gln Asp Lys Arg
35

Gly Thr Ile Glu Leu
50

Cys Tyr Asp Arg Gln
65

Tyr Phe Cys Cys Cys
85
Leu Pro Glu Ala Gly
100
ARla Pro Thr
115
<210> 19
<211> 130
<212> PRT

<213> Rattus sp.

Glu

Thr

Arg

Val

Asp

70

Glu

Val

Glu

Thr

Leu

Val

Glu

70

Glu

Gly

018868

Thr Gln Glu

Asn Gln Thr
25

His Cys Phe
40

Lys Gln Gly
5%

Cys Val Glu

Gly Asn Met

Thr Gln Pro
108

Thr Arg Glu

Asn Gln Ser
25

His Cys Tyr
40

Lys Lys Gly
55
Cys Val Ala

Glv Asn Phe

Pro Glu Val
105

-58-

Cys

10
Gly
Ala
Cys
Lys
Cys

90

Thr

Cys

10

Ala

Cys

Thr

Cys

90

Thr

Leu

Val

Thr

Trp

Lys

75

Asn

Ser

Ile

Leu

Ser

Trp

Glu

75

Asn

Tyr

Phe

Glu

Trp

Leu

&0

Asp

Glu

Asn

Tyr

Glu

Trp

Leu

60

Glu

Glu

Glu

Fhe

Pro

Lys

45

Asp

Ser

Lys

Pro

Tyr

Arg

Arg

45

ASp

Asn

Arg

Fro

Asn

Cys

30

Asn

Asp

Pro

Phe

Val
110

Asn

Cys

20

Asn

Bsp

Pro

Fhe

Pro
110

Ala

15

Tyr

Ile

Ile

Glu

Ser

95

Thr

Alg

15

Glu

Ser

Phe

Gln

Thr

a3

Fro

Asan

Gly

Ser

Asn

Val

20

Tyr

Pro

A=sn

Gly

Ser

Asn

Val

80

His

Thr



<400> 19
Met Thr Ala

1

Ala

Asn

Cys

Asn

65

ABP

Fre

Phe

Pro

Pro
145

Gly

Ala

Glu

50

Ser

Phe

Gln

Thr

Pro

130

Ile

<210> 20
<211> 15
<212> PR

<213>

<400> 20
Met Thr Ala Pro

1

Val

Asn

Cys

Asn

&5

Asp

Pro

Phe

Gly

Ala

Glu

Ser

Phe

Gln

Thr

Ser

Asn

35

Gly

Ser

ASnD

Val

His

115

Thr

Gly

0
T

Ser

Asn

35

Gly

Ser

Asn

Val

His
115

Pro

Gly

20

Trp

Glu

Gly

Cys

Tyr

100

Leau

Ala

Gly

Sus sp.

Gly

20
Trp
Glu
Gly
Cys
Tyr
10¢

Leu

Trp

Arg

Glu

Gln

Thr

Tyr

85

Phe

Fro

Pro

Leu

Trp

Arg

Glu

Gln

The

Tyr

g5

Phe

Pro

Ala

Gly

Leu

Asp

Ile

10

Asp

Cys

Glu

Thr

Ser
150

Ala

Gly

Leu

Asp

Ile

¢

Asp

Cys

Glu

hla

Glu

Glu

Lys

55

Glu

Arg

Cys

Pro

Leu
135

&la

Glu

Glu

Lys

o5

Glu

Arg

Cys

Ala

018868

Lew Ala

Ala Glu
25

Arg Thr
40

Arg Leu

Leu Val

Gln Glu

Cys Glu
105

Gly Gly
120

Leu Thr

Leu &la

Ala Glu
25

Arg Thr
40

a&rqg Leu

Leu Val

Gln Glu

Cys Glu

105

Gly Gly
120

59

Leu

10

Thr

Asn

His

Lys

Cys

90

Gly

Pro

Val

Leu

10
Thr
Asn
His
Lys
Cys

90

Gly

Pro

Leu

Arg

Gln

Cys

Lys

75

Val

Asn

Glu

Leu

Leu

Arg

Gln

Cys

Lys

15

Val

Asn

Glu

Trp

Glu

Ser

Tyr

60

Gly

Ala

Fhe

val

Ala
140

Trp

Glu

Ser

Tyr

60

Gly

Ala

Phe

Val

Gly

Cys

Gly

15

Ala

Cys

Thr

Cys

Thr

125

Tyr

Gly

Cys

Gly

45

Ala

Cys

Thr

Cys

Thr
125
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