201892320 Al

(19)

(12)

(43)

(22)

naTeHTHoOe
Be4OMCTBO

EBpa3unckoe

@1 201892320 @3 Al

OIMMCAHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

[ara ny6nukaumm 3aseku

2019.05.31

[ata noga4un 3asiBku

2017.03.31

(51) Int. Cl. AG6IK 38/10 (2006.01)
AGIK 38/16 (2006.01)

AGIP 19/02 (2006.01)

(54) CHOCOBb JIEYEHUA WU NNPEAYIIPEKIAEHUSA OCTEOAPTPUTA

(31)
(32)
(33)
(86)
(87)
(71)

(72)

(74)

16165093.2
2016.04.13

EP

PCT/EP2017/057718

WO 2017/178251 2017.10.19
3aaBuTenb:

IOHUBEPCUTEUT MAACTPUXT;
AKAJIEMHC 3UKEHXENC
MAACTPHUXT (NL)

M3obpertatens:
Bearunr Tum Hoxannec Mapus, Kapon
Mapsoaeiin Mapus Uoxanna (NL)

MpeacraBuTens:

®enuunsbina C.b. (RU)

(57) Hacrosiee n300peTeHne OTHOCHTCS K OONACTH
MEIMIMHBI ¥ TPEIOCTABIIACT CPEACTBA M CLIOCOOBI IS
JICYCHHUS, PEIYIPEKICHUS WIIM YMCHBIICHUS! HHTCH-
CHBHOCTH OcTeoapTputa. KoHKpeTHee, OHO OTHOCHTCS
K TENTUIY JUI IPUMEHEHHs IIpH JICYeHHH, o0erde-
HUU WK MPEIYNPEKACHUN OCTEOapTPUTA, IPH 3TOM
menTu uMeeT oT 12 1o 28 aMHHOKHCIIOT B JUIMHY
U BKJIIOYAaET aMHHOKHCIIOTHYIO ITOCJIEI0BaTeIbHOCTD
cormacao SEQ ID NO: 16 wim ee BapuaHT corac-
HO hopmyre 2, mpuIeM aMHHOKHCIIOTHAS TTOCIIeI0Ba-
TENBHOCTh YKa3aHHOTO TenThaa copepxurcs B SEQ
ID NO: 34 unu ee BapuanTe coryiacHO ¢opmyie 1.

IV 02¢76810¢



1811458
CITIOCOBb JIEYEHMA WU TTPEAYIIPEXXAEHMA OCTEOAPTPUTA

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHe

Hacrosmee n3o0peTenne OTHOCUTCS K 00JIACTH MEOUIIMHBI M TIPEIOCTABISIET CPENCTBA U
CHOCOOBI JICUSHMsI, PEAYIPEKASHIS TN YMEHbLICHUS HHTEHCUBHOCTH OCTE0APTPUTA.

[Ipennocbuikn cO31aHUs U300pETeHMS

Octeoaptpur (OA) npexacrasisieT coOoit TUM 3a00JE€BaHUs CYCTABOB, KOTOPOE SIBJISIETCS
PE3yJIBTATOM PA3pYLICHUSI CYCTABHOTO XpsIa M MOJJIeKaIleld KOCTH B KOMOMHALMHU ¢ OOwIei
NaTOJIOTHeH CyCcTaBa, BKIFOYAs BOCIIAJICHHE CHHOBHAIBHOW O0OJIOUKH U MATOJIOTHIO (prbpo3HOTro
cnosi W MeHucka. Hawmbonee OOBIMHBIMH CHMITOMaMH SIBJISIIOTCS CYCTaBHast OOib |
TYromoABIKHOCTh. (CHauana CHMOTOMBI MOTYT TOSIBJSITBCS TOJBKO mocie (U3NIECKOH
HArpy3ky, HO CO BPEMEHEM MOT'YT CTaTh IOCTOSHHBIMU. J[pyrue CHMOTOMBI MOTYT BKJIFOYaTh
ONyXaHHE CYCTaBOB, YMEHBIICHHYIO aMIUIMTYAy ABIDKEHUH W, Korma crnuHa mopaxena OA,
MOKET TPUCYTCTBOBATh CJIa0OCTh WM OHEMeHHe PyK u Hor. llopakeHHBIMH CyCTaBamu
HanOoyiee OOBIYHO SIBJISIOTCSI CYCTaBbl BOJHM3M KOHYHMKOB MAJbLEB, B OCHOBAHUH OOJIBIIOTO
nanbla KUCTH, LIeH, HIWKHEW YacTH CIHHBL, KOJEHHbIE CYyCTaBbl M Ta300€IPEHHBIE CYCTaBbI.
OObIuHO cycTaBbl Ha OJHOHM CTOPOHE TeNa MOpakeHbl CHIIbHEE, YeM Ha npyroil. Kak mpasuio,
npoOIeMBbI MOSIBJISFOTCS ¢ TOAAMHU. JTO MOXKET MOBJIUATH HA PabOTy M OOBIYHYIO TOBCEIHEBHYIO
IESATeIbHOCTh. B OTIMUNE OT APYrUX THUIOB apTPUTA TUITMYHO MOPAKAKOTCS TOJBKO CYyCTaBbI.

IIpyuuHBl BKIIOYAIOT TMPEALIECTBYIOIIEE MOBPEXKACHHE CYCTaBOB, AHOPMAJIbHOE
pPa3BUTHE CYCTABOB WJIM KOHEYHOCTEH, aHOPMaJIbHOE TMOJIOXKEHHUE CYCTaBOB M HACJIEICTBEHHBIE
¢akTopel. PUCK BBIIIE y TEX, Y KOTO JUIIHUHA BEC, Y KOTO OFHA HOTa APYro# JUIMHBL, U KTO UMEET
padoTy, KOTOpash NPUBOAUT K BBICOKHM YPOBHAM HamNpsDKeHHs cycTaBoB. llomararor, 4To
OCTEOAPTPUT  BBI3BIBAETCS  MEXAaHMYECKOH HArpy3koii Ha CyCcTaB H  HECUJIbHBIMH
BOCTIAJIMTEIBHBIME TTpouieccaMu. OH pa3BUBAETCS, TAK KaK TEPSETCS XPsIIEBasi TKaHb, IPUYEM B
UTOTe TIOPAKAETCA TMOAJEKAIIass KOCTb. Takie IOJararoT, YTO B 3THOJIOTHIO 3a00JIeBaHHUS
KPUTUYECKH BOBJIeY€Ha CYOXOHApanbHas KOCTb. Tak kak OOJb MOXET crenarh
3aTPYAHUTENBHON (U3NYECKYI0 HArpy3Ky, MOXET HMETh MECTO IOTepsl MBIIIEYHOW TKaHH.
JlmarHo3 OOBIMHO OCHOBBIBAETCSI HAa NPU3HAKAX W CHMITOMAaX C MOMOIIBI0 MEAHLIHUHCKOH
BU3YaJM3alMM U JPYTrUX HCIBITAHUN, WHOTAA HCIONB3YEMBIX WA JUIsI MONTBEPKACHUS WIIH
UCKITFOUEHHS IPYTuX mpobiemM. B oTnudne oT peBMaTOMAHOTO apTpUTa, KOTOPBIH MPEKIe BCETO
SIBJIIETCSI BOCIIAJIMTENIBHBIM COCTOSIHUEM, CyCTaBbl OOBIMHO HE CTAHOBSTCA TOPSIUUMH MU
KPaCHBIMH.

Jleuenne BKIIOYaeT (PUINUECKHE YIPAKHEHWS, YCHJIUS MO CHIDKEHUIO HArpy3kH Ha

CyCTaBbl, TPYyHIIbl TOAACPKKH, JICKAPCTBECHHBIC CpEACTBA MAJid CMa3bIBAHUA U (MeCTHbIe)
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obe3bonuBaromue. YCHIUS IO CHIDKEHHIO HArpy3kd Ha CyCTaBbl BKJIIOYAIOT OTOBIX U
ucnoJsib3oBanue TpocTu. CHMKEHHE Macchl Tela MOXKET MOMOYb TeM, Y KOro M3JIMLIHUM Bec.
ObGe30onmuBaromme cpencTsa MOTYT BKJIIOUaTh mapaneramon (auneramuHoden). Ecmu oH He
JefiCTByeT, MOXXHO MCIONb30BaTh BBOAUMBIE nepopaibHo NSAID, Takue kak HampoKCeH, UIU
BBOAMMbIE MECTHO KOPTHKOCTEPOMIbl (HAIpUMEpP, TPHUAMLMHOJOHALIMTOHHU), HO TaKHe
JIEKapCTBEHHbIE CPEICTBA ACCOLMUPYIOTCS ¢ OoJiee CUIIbHBIM NMOOOUYHBIM NieficTBreM. OTHONABI,
€CJIM  MCIOJIB3YIOTCS, PEKOMEHIYIOTCSI TOJBKO Ha KOpPOTKO€ BpeMsl U3-32 OINACHOCTHU
3asucuMocTd. Ecin Gonb mim orpaHnyeHne MOABMKHOCTH MPETSTCTBYIOT HOPMAaJIbHON JKU3HHU,
HECMOTpsl Ha JApyroe JedeHue, MOXKeT IOMOuYb oOmepauus IO 3aMeHe cycrtaBa. OpHako
HCKYCCTBEHHBIN CYCTaB COXPAaHSAETCs TOJIbKO OrPpaHMYEHHOE KOJMYECTBO BPEMEHH, U OmnepaLus
[0 TIOJHOH 3aMeHe CycTaBa acCCOLUUPYETCS C TSDKENbIMH OCJIOKHEHUSIMH, TOAOOHBIMU
ocreomuenuty. Ilocne moOJHON 3aMeHBl CycTaBa pe3yabTaThl Ui OOJBLIIMHCTBA JIFOIEH
SIBJISIFOTCSI XOPOIIUMU.

OA sBnsiercss Haubosee oObraHON (opmoil apTpuTa ¢ 3a00JIeBAHUEM KOJIEHHOTO U
Ta300eIPEHHOr0 CycTaBa, mopaxkarouum npumMepHo 3,8% HaceneHus: mo manHbiM B 2010. U3
3TOTO 4Hcia nopaxensl npuMepHo 10% myxuuH u 18% >xeHiuH B Bo3pacte cbiiie 60 ner. OH
SIBJISIETC MPUYUHON TOro, 4To mnpumMepHo 2% >KMBYT rojaMu HHBanujaamu. B Ascrtpanuu
nopaxenbl npuMmepHo 1,9 munnuoHoB denoBek, a B CoeaunenHbix Illtatax nopaxeHsl
MPUMEPHO 27 MUJUIMOHOB 4eNoBeK. B Bo3pacte 10 45 neT OH yalne BCTPEYaeTCsl y My>K4UH, B TO
BpeMsl Kak B Bo3pacte mnocie 45 ner oH Oonee oOblueH y skeHIMUH. Korma mroau CTaHOBSITCS
cTapiue, OH CTAHOBHUTCSI OOBIYHEE Y MPEACTaBUTENEH 0OOUX MMOJIOB.

B T10 Bpems kak OA sBisieTcsi nereHepaTHBHbIM 3a00JIEBAHHEM CYCTAaBOB, KOTOPOE
MOJKET BBI3BATh MAKPOCKOIHMYECKYIO YTPATy Xpsla U MOPQOJIOrHIeCcKOe MOBPEKIACHNUE IPYTUX
TKaHel CycTaBa, MeHee BbIPAKEHHblE OHOXMMHMYECKHE W3MEHEHUS NPOUCXOAAT HA CaMbIX
panHux cragusx passutus  OA.  CopepkaHue BOJIbI B 3[0POBOM  Xpslle TOHKO
YPaBHOBEIINBAETCA CXKMUMAIOLTUM YCHIIMEM BBITEKAIOIIEH BOJBI U AaBlIeHHEM HaOyXaHHs BOJbI
MOCTYMAOILEeH, MOAAEP)KUBaEMOE Pa3IMIHbIM OCMOTUYECKUM JaBiieHneM TkaHu. KonnareHosele
BOJIOKHA BBI3BIBAIOT YCUJIME CXaTus, B TO BpeMs Kak osddekrt I['ubddca-JlonHana wu
MIPOTEOTJIMKAHBI Xpslla CO3/1al0T OCMOTHUYECKOEe AaBJIeHHE, KOTOPOe MPUBOAUT K MOCTYIIEHUIO
BOJBIL.

Opnako Bo Bpems Hauana OA KoJulareHoBass MaTpHULia CTaHOBUTCA MeHee
OpraHU30BaHHON, M HMeEeT MeCTO CHIDKEHHE COJEpKaHUs MPOTEOrVIMKAHOB B  Xpslle.
Pa3pyuienne KoIareHoBbIX BOJOKOH MPUBOIUT K OOIIEMY POCTY COAEPIKAaHUS BOJBL JTOT POCT
MPOMCXOIUT, MOCKOJBKY B TO K€ BpeMsl UMeeTcsl oOIasi moTepsi MPOTEOTJIMKAHOB (M TaKUM

o0pa3oM uMeeTcsl TIOHIKEHHAs OCMOTHYECKAas CHJIa TATH), OHA IEPEeBEIINBACTCS IMOTepei



KOJJlareHa. B OTCyTCTBHE 3aIIMTHOrO JEHCTBHSI NPOTEOrIMKAHOB KOJUIAT€HOBBIE BOJIOKHA
Xpslla MOTYT CTAHOBHUTHCS YYBCTBUTEIBHBIMH K pAa3pyLIEHHIO M TO3TOMY OOOCTPSIOT
nereHepanuoo.  Takke MOXET TPOUCXOAUTh BOCHAJICHHE CHHOBHAJIBHOW  O0OJOYKH
(BRICTHIIAIOLIEH TIOJIOCTh CYCTaBa) M OKPYKAKOLIEH KaICyJbl CyCTaBa, XOTsI OOBIYHO YMEPEHHOE
(0 cpaBHEHHIO € TEM, KAKOe MPOUCXOIUT MPH PEBMATOUIHOM aPTPUTE).

H3MeHeHus B CyCTaBHOM XpsIIe U XOHAPOLIUTAX CyCTaBa, KOTOpble XapakTepu3yoT OA,
CXOKH C KJIETOYHBIM CBSI3aHHBIM C Pa3BUTHEM IPOLIECCOM, YIPABIIOLIUM PAa3BUTHEM CKeJleTa
NyTeM  SHAOXOHAPHAIBHOTO  OKOCTEHEHHMs.  AHAJOTHS  MEXAY  SHAOXOHAPHAIBHBIM
oKocTeHeHHeM U pasButueM OA MmHpoOKo W3BecTHa. MHOrue paspylaromne xpsm GpepMeHTsI,
KOTOPBIE BBIACISIFOTCS THIEPTPOPUPOBAHHBIMU XOHAPOLUTAMH B IUIACTHHKE POCTA, TaKXKe
SIBJIIIOTCS] TJIaBHBIMH B pa3BUTUHU U ycyryOusiroT coctosiHue OA. Taxke oOHapykeHO, 4TO B
XoHAponuTax cycraBa npu OA aKTHBHBIMH WIH Pa3peryJHpPOBAHHBIMH TaKXKe SBISIOTCS
XOPOLIO U3BECTHBIE MyTH, peryaupyromue audepeHInpoBKy XOHAPOLHUTOB B IUTACTHHKE POCTa
(RUNX2, COL10A1, ALP).

Taxke MOryT OBITP TOpPaKEHBI IPyrue CTPYKTYpbl B cycTaBe. CBSI3KHM B CyCTaBe
CTaHOBSATCSI YTOJINEHHBIMH M (PUOPO3HBIMH, U MEHHUCK MOKET MOBPEIUTBCS M HCTHUPATHCSL.
MeHHCK MOXKET MOJTHOCTBIO OTCYTCTBOBATH K TOMY BPEMEHH, KOT7Ia UEJIOBEKY 3aMEHSIIOT CYCTaB.
HoBeie KOCTHBIE HAPOCTHI, HA3bIBAEMbIE KIITIOPAMI» HIJIM OCTEO(PHUTAMHU, MOTYT OOPa30BBIBATHCS
[0 KpasiM CyCTaBOB, BO3MOJKHO B TIOMBITKE YJIYYIIUTh KOHIPYSHTHOCTb IIOBEPXHOCTEH
CYCTaBHBIX Xpsllel B OTCyTCTBHE MeHHCKA. CyOXOHApanbHAs KOCTh YBEIMYUBAETCS B 00BEME U
CTAaHOBHUTCS MEHee MHUHepaJIM30BaHHONW (OCTeOMmopo3HOM/ocTeoneHndeckoir). Bcee atn
U3MEHEHHsI MOTYT BbI3bIBATH MPOOJIEMBbI B (PYHKIIMOHUPOBAHHHM M MEXaHHYECKON MOANEpIKKe
IUI  BBILIENIEKAIIEero XpsILeBOoro ciosi. bomb B cycTaBe NpH OCTE0ApTpO3e CBsA3aHA C
YTOJIIEHHOH CHHOBHAIIbHON 00OJIOYKOH U MOBPEKACHUSIMH CyOXOHAPAIBbHON KOCTH.

buoxumuueckn OA  xapakrepusyercsi CHUHTE30M (PEepMEHTOB,  pa3pyIIAIOLINX
BHeKkJIeTouHbli MaTpukc (ECM), Takux Kak arrpekanassl (IU3MHTETPUH U METAJUIOTIPOTENHA3A C
TpoMbocnoHanHOBEIMU MoTHUBamMu (ADAMTS)) u merammonporenHasel marpukca (MMP), uro
NPUBOAUT K AKTUBHOMY pa3pYLICHUIO MAaTPHUKCA XPSIIEBOH TKaHU. AHAJIOTHUS MEXIy
SH/IOXOH/IPHAIBHBIM OKOCTEHEHUEM U pa3puTueM OA BBIACHEHA, U MHOTHE Pa3pyIIAOLINe XPSII
U MUHepaIm3yioliue (epMeHThl, KOTOpble CEKPETHPYIOTCA  TUNepTpOoPUPOBAHHBIMU
XOHIPOLINTAMH B IIJIACTUHKE POCTA, TAK)KE KPUTUYECKH BoByeKatoTcs B OA.

Hecmotpst Ha mporpecc, AOCTHTHYTBHIH B TOHMMAaHUM MEXaHHU3MOB 3a00JieBaHMA,
YCTAHOBJIGHHOE W 3KCIepUMeHTanbHOe JeueHne OA sBJIeTCs B OCHOBHOM CHMITTOMATHUECKUM
nyTeM obJnerdeHus: OOJIM U MPEMATCTBOBAHUS MPOLIECCaM ACTeHEePAalUU XPAILIa Il TOTO, YTOOBI

OTJIO’KUTD MOJIHYIO 3aMEHY CyCTaBa.



CyurHocTh u300peTeHust

H3obpereHrne OTHOCUTCS K MENTUAY AJIsl MIPUMEHEHHs MPH JICYCHUU, OOJErdYeHNH WK
NPEAYNPEKICHUN OCTE0apTPUTa, MPUYEM NENTUI UMeeT OT 12 no 28 aMUHOKHUCIOT B JJIMHY U
BKJIFOUAET aMUHOKHUCIIOTHYIO nocienoBarenbHocTh cornacHo SEQ ID NO: 16 unu ee BapuaHT
coriacHo (GopMmyie 2, TIpUYeM aMUHOKHCIOTHAs IMOCJIENOBATENbHOCTh YKAa3aHHOTO MeENTHAA
zakirouaercs B SEQ ID NO: 34 unu ee BapuanTe cornacHo opmyiie 1.

®Dopmyna 1

XI1X2X3GYX4AXSYSEGX6SX7X8XOLXI0X11 XIZMNATXI3ZHA(SEQ ID NO: 47),

B KOTOPOH

Xl=Auwmlvm L v M uma Y unu V i E vmn H v K v Q uma R

X2=Pumu Y unu M,

X3=Ewnm R v H v K wmu N v P v Q v S wmit T vt 1 v L vimu M unmu V)

X4 = A umu E unmn Q unu R wnm S,

X5 =Y unu N unu D,

X6 =E umu A unu Q,

X7=AwnmuuD umu E niin H umu K unu S,

X8 =F unmu A wim D v E vim H o Q wmm R wnu S,

X9 =Punu M,

X10=Nwum Aumu D vy S vt T vm E vimr Q vmmt R vma [ v 'V,

X11=Sum A vamu D v E vy H ynu K vnu N vnmu P v Q mmu T,

X12=Y v H viu D vy G wn H v N v R wonm S wnu T, v ripu 3ToM

X13=Nwum F unmu W nin Y vnu H vu K v R

®Dopmyna 2:

YSEGX6SX7X8X9LXI0XII(SEQ ID NO: 43),

B KOTOPOH

X6 =E umu A unu Q,

X7=AwnmuuD umu E niin H umu K unu S,

X8 =F unmu A wim D v E vim H o Q wmm R wnu S,

X9 =Punu M,

X10=Nwum A wuiu D vyt S wm T wnmu E vin Q womm R vt 1 unmu V, wm nipu s3Tom

X11=Sumu Anmu D win E unu H unu K v N v P v Q womm T

ITonpoOHOe onucanne N300peTEHHS

OcTeoapTpUTHbIE  XOHAPOLIMTHI  TOKA3BIBAKOT  THUIHYHBIA  (PEHOTHUI,  KOTOPBIU
XapaKTepU3yeTCsl MOHWKEHHOHN sKkcnpeccueit xouaporeHHbix reHoB SOX9, COL2A1, ACAN u

BAPX1/NKX3.2 1 noBbIIIEHHOH 3KCIpeccueit reHoB runeprpoduoii 3061 RUNX2, COL10AL,



ALP, reHOB, KOIUPYIOINX pa3pylIaroIne Xpsmesoi Mmatpukc pepmertsl MMP13, ADAMTSS,
u reroB cuctemsl Bocrajenuss COX-2 u IL-6 (purypa 1). ABTOpBI HACTOAIIErO M300pETEHHS
MOKA3bIBAIOT, YTO OEJIOK, Ha3bIBaeMblH KOCTHbIM Mop¢oreHeTnyeckuM Oeikom-7 (BMP-7,
takke HazbiBaercst OP-1), cnocoben «cmactw» ¢eHorun OA (¢durypa 1). HccnemoBanwus
aBTOpOB M300peTeHust U Oojee paHHHE UCCIENOBAHMS, HalpaBlieHHblE Ha MOAM(HUUUpYOITe
3aboneBanue cpoiictea BMP-7, moxas3piBarOT, WTO OH CHIDKaer skcrpeccuto MMPI3 B
XOHAponuTax mnox Bo3aeiicteueM IL-1B, crumymupyer cuHTe3 mnporeorinkanoB B OA
XOHAPOILHTAX, MPOTHBOAECHCTBYET BOCIIAJIUTEIBHBIM IUTOKIMHAM (Hanpumep, IL-1(3) u BbI3pIBaeT
aHaOOJIMYECKYI0 PEaKIHI0 B 3J0POBBIX XOHApOUWTax. BHyTpucycraBHOe BBeneHne BMP-7
samumaer ot passutusi OA u 3agepxkuBaer pasButue OA y kpbic. 3aBepuiena ¢asa-1
KJIMHUYECKUX HUCIBITAaHUH Ha OonbHBIX OA, M He COO0IAeTCs] O TSIKENbIX HeOJaronpUsTHBIX
COOBITHSIX TIOCTIE BHYTPUCYCTABHOTO BBeneHuss BMP-7. B cooTBeTcCTBHH C 3TUM, JaHHBIE,
MIPUBEJEHHbIE B HACTOAILIEM ONHMCAHWM, MOKAa3bIBAKOT, 4YTO akTUBHOCTb BMP-7 nopasnser
runeprpopudecknii peHotun (OA) xonapouutos (purypa 1).

HecmoTpst Ha Takue MHOroOO€INAOIINE pPe3ylbTaThl BHYTPUCYCTABHOE NPUMEHEHHE
MOJIHOPA3MEPHOTO PEKOMOWHAHTHOTO denoBedeckoro BMP-7 mnst neuenuss OA  Moxker
MPEACTABJIATh OMNACHOCTh MNPHU KIMHUYECKOM npuMeHeHuu. IIpexnnHudeckoe wucnbITaHue
MOKa3aJl0, YTO MJISl TIOJNYYEHHUS PEJEBAaHTHOTO pe3yJibTaTa HEOOXOAMMBI €KEHENEIbHbIE
BHYTPUCYCTaBHblE MHBEKLMH. BbICOKas 4acTOTa BHYTPHUCYCTaBHBIX MHBEKIMI HempuemieMma
U KJIMHUYECKOTO TIPUMEHEHHUS H3-3a OIACHOCTH CENTHYECKOro apTpura M AuckoMgopTa
nauueHTa. XoTs pelleHue Ul NPeJOTBPALleHUs] YacTbIX BHYTPUCYCTABHBIX MHBEKLUN MOXKET
BKJIFOYATh HWHKancysmsiuuto BMP-7 B cucreme ¢ BHYTPUCYCTaBHBIM BBICBOOOKIEHUEM IS
JUTUTEJIHHOTO PETyJIMPYEeMOro BBICBOOOKIEHHs, COXpaHeHHe OuoaktuBHOCTH BMP-7 Oyner
CTOATh MMOJA OOJIBIIMM COMHEHHEM U3-332 YCIOBHH JEHATYPUPOBAHUS, KOTOPBIE OOBIUYHO
MPUMEHSAIOT JUIsl MpoLecca MOJIy4YEeHUs] CYIIECTBYIOINUX B HACTOSIIEE BPEMsl CHCTEM MJIs
peryaupyemoro BbicBOOOKIeHHs. CuHOBHaNbHAs KUAKOCTh mpu OA, B KOTOPOH BEpPOSITHO
JOJKEH AO0CTaBJATbCST BMP-7, ABisieTCss JKECTKOM THAPOIUTHUYECKON U IMPOTEOTUTHYECKON
OKpY>KaroIlel CpemoH, KOTopas, Kak OXXHIAETCs, BBI3bIBAET OBICTPOE PA3NIOKEHHE BBOIUMOTO
BMP-7. Hakoneu, mnonydeane BMP-7 no crammaptry GMP TexHojorudecku Tpelyer
COIPOBOXKAAOLINX €0 BBICOKUX 3aTparT.

Jns 0e30macHOro M BO3MOXKHOTO KIMHHYECKOTO HCIOJBb30BAaHUS OJarompHsITHBIX
XapakTepucTuk aktuBHocth BMP-7 nust nmewernms OA  aBTOpsl HM300pETEHHS  HAILIU
MOJIEKYJISIpHbIe MUMETHKH Uit BMP-7, xoTopble O0Jiee COBMECTUMBI C JKECTKOH OKpPY’KaroIien
cpenoii OA CHHOBHANBHOH JKUAKOCTH M MOTEHLUHAJIBHO MOTYT OBITh BKIIIOYEHBI BO

BHYTPUCYCTaBHbIE  MOJICKYJISIPHBIE  BBICBOOOXKIAIOIIHWE  CHCTEMBbl  JUIA  JUINTENIbHOTO



BbIcBOOOXKeHUs.. [lo 3TON mnpuumHE aBTOPBl HM300peTeHHss COOpaluCh MOJNYYUTh Psif
nepekpoIBarOmxcst 20-MepHbIX nenTuaoB (Tadnuia 1), KOTopble BCE BMECTE OXBATBIBAIOT BECH
3pensiii nonunentuny BMP-7 u3 139 ammuoxucnor (tabmuua 4). Pesynbrarsl moaTBEpAMIN
6osee panHue BeIBOAKI [20, 21], 4TO HU OAMH U3 MENTHAOB HE UMUTHPYET noTeHunai BMP-7 no
«cracennoo» OA  ¢enoruna. Ilompobnee, Bce mnenTHAbl, NpPEACTaBJEHHbIE B Tabmuue 1,
mpoepmwin Ha skcnpeccuto reHoB ALP, MMP13, ADAMTSS, COL10A, COX-2, BAPX1
NKX32 w RUNX2 wu BCOOMHWIM  OporuneptpodHble,  NPOMHHEpPATH3YIONIUE,
npokaTaboM4ecKie M MPOBOCIAJHUTEIbHbIE PEAKIHH. JTO HE OBLJIO HEOKUJAHHBIM, TaK Kak
OTHCaHbI MPOMHUHEPATH3YIONHE/TPoocTeoreHHbIe nentuasl 3 BMP-2 [20] u BMP-7 [21, 31].
Tabnuua 4. AMHHOKHCIIOTHBIE TocaenoBaTenbHocTH 3penoro BMP-7. LlucrenHoBbie 1

CCPUHOBBIC OCTAaTKU NOAYCPKHYTBI.

Hazpanue AMWHOKHUCJIOTHAS MOCJIEN0BATEIbHOCTD SEQ ID NO:
3pensiit BMP-7 | STGSKQRSQN RSKTPKNQEA LRMANVAENS | 45

SSDQRQACKK HELYVSFRDL GWQDWIIAPE
GYAAYYCEGE CAFPLNSYMN ATNHAIVQTL
VHFINPETVP KPCCAPTQLN AISVLYFDDS

SNVILKKYRN MVVRACGCH
3penbiit BMP-7 ¢ | STGSKQRSQN RSKTPKNQEA LRMANVAENS | 46
LHACTEUHOM, SSDQRQASKK HELYVSFRDL GWQDWIIAPE
3aMEHEHHBIM GYAAYYSEGE SAFPLNSYMN ATNHAIVQTL
CEpUHOM VHFINPETVP KPSSAPTQLN AISVLYFDDS
SNVILKKYRN MVVRASGSH

Onnako HeoxuaaHHO, 4yTo korma B BMP-7 nuCTeMHOBBIE OCTaTKM 3aMEHWIN Ha
CEPUHOBBIE OCTATKH, PE3YyJIbTaThl PACKPBUIM MPUCYTCTBUE YETKO OYEPUEHHOro y4acTka B BMP-
7, KOTOpBIH HNEHCTBUTENBHO COAEPKHUT mentuasl ¢ Tpedyemol wumurupyromeidn BMP-7
AKTHUBHOCTBIO.

ITenTuabel U3 3TOTO y4YacTKa Aajiee B HACTOSIEM OMUCAHWU OOO3HAYEHBbI KaK «IETTHUIBI
yuactka A». IlocnemoBarenpHble MNENTUABI W3 3TOTO YYacTKa BbI3BIBAIU CYILECTBEHHO
CHIDKEHHYIO 3Kcrpeccuio ¢eHorunuueckux mapkepoB OA xonapoumtoB COL10A1, ALP,
RUNX2, ADAMTSS, IL-6, MMP13 u COX-2, a Takke TOBBIMIECHHYK 3KCIPECCUIO
xoHnporeHHbix MapkepoB SOX9, ACAN, BAPXI1/NKX3.2 u COL2A1 B xouaporurtax OA
cycTasa.

CrnenoBarenpHO, B OAHOM aCIEKTe M300pEeTEeHNEe OTHOCUTCS K MENTHIY ISl PUMEHEHHUs

npu JICHCHUH, 00JIErYeHU HIIH NpeaAynpexKACHUU OCTCoapTpUTa, NpUYCM NCITHI BKIIHOYACT

AMUHOKHUCJIOTHYK) TOCJAEAOBATENIBHOCTD M3 IO MeHblIell Mepe 12 mnocneaoBaTesbHbIX
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amuHokucnoT corgacHo SEQ ID NO: 16. 910 ycTaHOBIIEHO W3 Pe3yJbTaTOB, NPUBEIEHHBIX B
Tabmune 2.

Tabnuua 2 moOKa3bIBa€T pE3yNbTaThl AaHAJIHM3a OKCIPECCHH HECKOJBKHUX TI'E€HOB B
NPUCYTCTBUM HECKOJIbKUX NENTHUAOB MJsl TNPHMEHEHHs] COIJIAaCHO u3o0pereHuno. Jlpyrue
nopoOHOCTH PUBOIATCS B pasaene «lIpumepb».

OKCIIepUMEHThl  aBTOPOB  M300pETEHUs] TakKe TIOKa3ald, 4YTO TMEeNTHX HUMEeT
MaKCHMAaJIbHYIO JUIMHY 28 aMHUHOKHCJIOT WJIM OKOJIO 3TOro. JTO CleAyeT U3 HKCIEPUMEHTOB,
NPEACTaBICHHbIX B TaOnuuax 2 W 3, B KOTOPBIX IMMOKA3aHO, YTO MENTHA MPEANOYTHTEIBHO
MOJIHOCTHIO 3akitoyaercs B nocnuenosarenbHocTd APEGYAAYYSEGESAFPLNSYMNATNHA
(SEQ ID NO: 34). Kaxnplii mentun, KOTOPBI NPOAOJDKAETCS 32 3TOH aMUHOKHCIOTHOU
nocneaosarenbHOCThI0 M o NH2-konny unu no COOH-koH1y, TepsieT CBOIO aKTHUBHOCTb B
aHaJM3aX, UCTIOJb3yEeMbIX B HACTOsAIIeM onmucaHuu. Talmuua 3 Takke MOKa3bIBa€T HEKOTOPBIE
NPUMEPHI MENTUAOB UL TPUMEHEHHSI COTIIACHO N300PETEHUIO.

KoneuHo, HacTosiiee onucaHue He CielyeT UHTEePIpPEeTUPOBaTh KaK y3K0e, B KOTOPOM
OTCYTCTBYIOT BapHalMH, AOMycKaemble B nenTuae. Crenuanuct B JaHHOHW OONAaCTH TEXHHUKH
OCO3HAeT TOT (akT, YTO KOH(POPMALUS MENTHAA COXPAHIETCS, AaXKe KOTJa U3MEHEHBl OTHA WUJIH
HECKOJIbKO, HallpuMep, [1B€, TPH, UeThIpe WM AaKe MATb aMUHOKHCIIOT, B YaCTHOCTH, KOT/1a 3TH
U3MEHEHUsT OTHOCATCS K KOHCEPBATUBHBIM aMHHOKHCJIOTHBIM 3aMeHaMm. Takue mentuibl
U3BECTHBl B TEXHUKE KakK TroMoJIorH4Hble nentuipl. CrenoBaTeNnbHO, TEPMHH «TOMOJIOTHY,
UCIIOJIb3YEeMbIH B HACTOSIIEM OINUCAHMM, OTHOCUTCSI K NENTHAAM, KOTOpPbIE COXPAHSIOT CBOIO
AaKTUBHOCTb, HO pa3jIMYalOTCs B OTHOLIEHMM MX AMUHOKUCJIOTHBIX IOCIENI0BATENbHOCTEIN.
I'omonorun MoryTt ObITh MAEHTUYHBI ¢ mocienoBarenpbHocTsIMU coriacHo SEQ ID NO: 16 unu
SEQ ID NO: 34 na 75% wumu Gosnbie, Hanpumep, Ha 77, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88,
89, 90, 91, 92, 93, 94, 95, 96, 97, 98 unu 99%.

IIpu ncnonb30BaHNUU B HACTOSIILEM OMUCAHUM CTENEHb UEHTUYHOCTH MEXIY ABYMS WM
OOJBIINM YHCIIOM aMHUHOKHUCJIOTHBIX IIOCJIEIOBATENIbHOCTEH OSKBUBAJICHTA (YHKIMHM YHCIA
UICHTUYHBIX TO3MLWH, pa3feNsieMbIX MMOCIEAOBATENbHOCTAME (T.€., % MASHTUYHOCTU = YHCIIO
UICHTUYHBIX TO3ULIUH, AefNeHHOoe Ha olmee wuciao no3umuid x 100), MCKiIoYasl MpOIyCKH,
KOTOpBbIE€ HEOOXOIUMO BBOJUTH ISl ONITUMAIBHOTO BBIPABHUBAHUS ABYX MOCJIEAOBATENbHOCTEH,
U BbICTynbl. CpaBHEHUE NOCNIEN0BATENbHOCTEN U OMpeeieHe NPOLeHTa HAEHTUUYHOCTH MEKAY
ABYMSL WM OOJBIINM YHUCIOM aMHUHOKHCIIOTHBIX MOCHENIOBATEIbHOCTEH MOJKHO BBITIOJHHUTD C
UCTIOJIb30BAHMEM CTAaHAAPTHBIX METOIOB, H3BECTHBIX B TEXHHMKE. Hampumep, cBOOOIHO
pacIpoCTpaHsIeMbIM HHCTPYMEHTOM, OOBIMHO MCIIOJIb3YEMBIM IS TON LIEJTH, SIBJISETCS

uHCcTpyMeHT «Align» B pecypce NCBI
http://blast.ncbi.nlm.nih.gov/Blast.cgi?’PAGE TYPE=BlastSearch& BLAST SPEC=blast2seq&



LINK LOC=align2seq.

B mpeanoyTuTensHOM BOIUIOLIEHUH BBIPABHUBAHHUE ABYX MOCIEAOBATENBHOCTEN TOKHO
BBIMIOJIHATBCS MO BCEH IJIMHE MOJUIENTUIOB.

Hcnonb3yeMblii B HACTOSIIIEM OIMUCAHUU TEPMHH «MOJKET TMPENCTaBJATh COOOI»
BKJIFOYAET CJIoOBA «(MOKET) TPEACTaBJIsITh COOOW» W «MOTYT TMPEeACTaBisATH COOOH», B
3aBHCHUMOCTH OT KOHTeKcTa. Kpome TOro, NpuUCyTCTBHE CIOBA «MOKET» MPEAINONaraercs s
MOSICHEHUsI OTILUHN JIJIs1 OCYIECTBJIEHHUS] PACKPBITUS HA MPAKTHUKE WM IPETBOPEHUsS €r0 B JKU3Hb
0e3 orpaHUUYEHUsI.

Mel cnenmany BBIBOA, 4YTO NENTUIBI, MNPOUCXOAsUIME U3 4YejoBedeckoro BMP-7,
OTIMCAHHbBIE B HACTOSIIIEM OMHCAHUH, CIIOCOOHBI UMUTHPOBAThH OJNIATOMPHUATHBIE XaPaKTEPUCTUKU
MOJTHOpa3MepHOro denoBedeckoro 6enka BMP-7 B orHomennn penornna OA XOHIPOLIUTOB.

Bmecte ¢ TeM MBI ONIpeAeNniIn JOKALUI0 U IPUPOY CYNPECCUBHOrO aelicteust BMP-7 na
¢enorun OA, B TO Bpemsl Kak MENTUAbI U3 APYrux ydacTkoB BMP-7 He mnokasblBaroT
aKTUBHOCTB WJIH MTPOMHUHEpanu3yromiee/-runepTpoduoe aerictsue. buoakTuBHas 1eHCTBEHHOCTb
MEeNTUAOB-KaHIUATOB OKas3ajgacb HEOXUIAHHO BbICOKOW. HesaBucumo oOT mnposepsieMon
koHIeHTpauuu (mposepsiau 1000, 100, 10 u 1 HaHOMONsIpHYIO (HM) KOHIEHTpaLUWH) OYTH BCE
NenTHAbl y4acTka A TIpU CKPUHUHIE BBI3BIBAIOT CXOXKHE KpaTHbIE Pa3JINYMUsl BEJNUYUHbI
SKCIPECCHH I€HOB, B TO BpeMs Kak KoHTposbHbIH nenTun (SEQ ID NO: 49) He BbI3bIBaeT.

BMP-7 obnamaer yHUKanbHbIM fAelicTBHeM mnonasieHus ¢perotuna OA XOHAPOLUTOB
(purypa 1). Takoe melicTBuE MposBIAETCS OOJiee BCEro, KOTAA HCIOJB3YIOT KOHLEHTPALUIO
BMP-7 npumepno 1 #HM. Konuenrpaunu BMP-7 Beimie 1 BEM (Hanpumep, 10 HM nnm 100 HM)
UMEIOT TPOTHBOIIOJIOKHOE U OTPULATETbHOE NeHCTBHE Ha (PEHOTHUI XOHIPOIMTOB M TAKHM
00pa3oM BBI3BIBAIOT HEOJAroNpHsTHbIE TOBBILIEHHBIE YPOBHH TUIMEPTPO(UH, MOBBIIEHHYIO
MHHEPAJIU3aLMI0, MOBBILEHHYK) SKCIPECCUI) I€HOB, Pa3pyLIAOIIMX Xpsill, U IMOBBILIECHHYIO
SKCIPECCHIO T€HOB CHUCTEMBI BOCTIAJICHHsI. be3 KemaHus mpUBS3BIBATHCS K KaKOW-INOO Teopuw,
Mbl mpenmnosaraeM, uro BMP-7 Bkiro4aerT OBOWHYK) AaKTUBHOCTb, KOTOpasth 3aBUCUT OT
KOHLeHTpauuun BMP-7.

B otnmunuue ot nomunentuna BMP-7, 20-mepabie nentuzasl corsiiacHo SEQ ID NO: 2, 3, 4,
56,7, 8,9, 10, 11, 12, 13, 14 u 15 s¢pdexruBHo nomasisiroT PeHoTrnn OA XOHIPOLIUTOB
HE3aBHUCHMO OT HCIBITBIBAEMON KOHLEHTpauuu (mpoBepsitoT koHueHTpauuun 1000, 100, 10 u 1
HM). Ilpu 3TOM aBTOPBI H300PETEHHSI HEOKUAAHHO UASHTU(UILIUPOBAIN YIACTOK, BKIIOYAOIIINN
OnaronpusTHYIO nmoAaBsomyo ¢peHornn OA droakTuBHOCT BMP-7, B TO BpeMsi Kak MenTHIbI
U3 Jpyrux y4acTkoB B BMP-7 TOKa3bIBAIOT MPOMUHEPAIM3YIONIEE, MPOTHIEPTPOHOE,
POKaTabOJNIECKOE U MPOBOCIIAIUTENBHOE ACHCTBHE.

ITocne 24 uacos, B TeueHue KOTOpbIX OA XOHIPOLMTHI MOJABEPraluCh BO3JEHCTBUIO
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OTIENbHBIX MENTHIOB, Mojasisitoiee neiicreue Ha OA (EeHOTHUI MeNnTHAOB-KAaHAUAATOB OBLIO
BecbMa 3((PEeKTUBHBIM, KOTrZa MENTHABI JOOABISLIN B KyJbTypsl OA XOHAPOLMTOB 4epe3 IeHb
no nus 10. YIuBUTENBHO, YTO B KYJIBTYpax Mmojaasisitoinee aeiicteue Ha Gpenotun OA nentumos,
PACKpBITBIX B HACTOSIIEM OINHCAHUH, Aake AJIUTCS A0 8 AHeN mociie OJHOro HaudajabHOro 48-
4aCOBOT'O BO3JIEHCTBUSI.

Becbma cuibHas OMOAKTHBHOCTH B HAHOMOJIIPHOM HHTEpBaJie KOHLEHTPALMI CXOXKa ¢
MOJHOPa3MepHbIM 3peiabiM BMP-7 u sgBasercss TepaneBTUYECKH BA)XHOW JE€TEPMHUHAHTOM,
MOKA3bIBAIOIIEH, YTO MENTHIbl IJII TPUMEHEHHS COTJIACHO H300pETEeHHI0 IEeHCTBUTENBHO
SIBJISIFOTCS] CUJIbHBIMU MuMeTukamMu BMP-7 11 TepanesTuueckoro npuMenenus npu OA.

Kpowme nefictBus mnentunoB Ha XxoHApouuTbl OA mNenTuAbI-KAHAUIATHI MOKA3bIBAIOT
OMONOTUYEeCKH CXOXKHME AEWCTBUS Ha Moaenu in vitro auddQepeHuUpOBKH XOHAPOIMTOB.
Y IUBHUTENBHO, 32 BOCEMb THEH OIHOKPATHOrO BO3ACHCTBUS M naxke Oojiee ONMpeneseHHO NMpU
JUTATEIbHOM BO3JCHCTBUM TNeNnTHAOB Ha auddepeHuupyromme KIeTKU-MPEaeCTBEHHUKH
xoHaporuroa (ATDCS) ueTko CHIDKAeTcst 3KCIpeccHs MapKepoB TUIepTpoduu
MUHEpaIN3alii, B TO BPEMS KaK SKCIPECCUsl arrpekaHa (Mapkep 3I0pOBBIX XOHAPOLIUTOB) H
skcnpeccust  BAPX1/NKX3.2  (amturunmeprpoduueckuit  ¢akrop) Bo3pactaeT  gaxke
JOTIOJIHUTENIbHO TIPU  HENPEPbIBHOM BO3JAENHCTBUS MENTUAOB Ui INPUMEHEHHUs] COIJIACHO
n300peTeHust.

Bce BMecTte menTuabl ANsl MPUMEHEHHUS COTJIACHO HM300PETEHHMI0 UMEIOT YHHKAIbHOE
NOJABJISIONIee IeHCTBHE Ha TUTepTpodudeckuii/MuHepanusyromui pesorun OA XOHAPOLHTOB,
MOJIABJISIIOT 3KCIpeccuio paspymaromux xpsm GepmentroB ECM u ymensmaror penorun OA
XOHJIPOLIUTOB MO TUIy BOCHAJIEHHUS, XOTSA B TO K€ BpeMs MOAAEPKUBAIOT MPOXOHIPOreHHOE
neiicteue Ha OA XOHIPOLUTHI U 3A0POBbIE XOHAPOLUTHL. B OTiandue OT MOJIHOpa3MepHOro
3penoro Oenka nenTuasl BMP-7 MOXXHO BBITOZHO HCIOJIB30BaTh B TEPAINUH, ITOCKOJBKY OHH
BOOOIIE MeHee YyBCTBUTENbHBl K KOH(POPMAIMOHHON H (PEepMEHTATUBHONW WHAKTHBALIUM.
ITenTuabl MOXXHO OHOXMMHYECKH «OTPErYJIMPOBATHY ISl TMOBBIIIEHUS HX YCTOMYUBOCTH HU
AKTUBHOCTH W (PYHKIIMOHAJIU3MPOBATH B OTHOLICHWH HOCHTENEH, OHM HAMHOTO MEHBIIE H
MO3TOMY MOAXOAAT JUJIsl BKJIIOUEHHUS B CHCTEMbI, NpeJHa3HAuYeHHble AJii BHYTPUCYCTaBHOIO
NPUMEHEHHs JIs1 BBICBOOOXKICHHS JIEKAPCTBEHHOTO CPENCTBA B TEUCHUE [UTUTEIBHOTO BPEMEHH.

MOKHO CHHTE3WPOBaTh BapUAHTBl NENTHIOB, OMHMCAHHBIX BBIIIE, KOTOpBIE OoJjee
YCTOWYHUBBI K Pa3jIOKEHUIO MPU MPOTEOJUTHUECKOM Pa3O’KEHUH B CHHOBHAJIBHOM *KUIKOCTH.
Tax:ke MOXHO TOJyYUTh BAPHAHTHI, KOTOpPble KOH(POPMALMOHHO O0jiee OrpaHHYEHBl U TAKHM
obpazom Oonee  OWOAKTHUBHBI MO CPAaBHEHHIO C WX  HUCXOOHBIMH  BEIyIIUMU
MOCJIEZIOBATENIbHOCTAMU. Bce 3TO BHOJHE AOCTUXKUMO AJi CHELMANUCTOB, U TENepb TOJBKO

0OBbIYHBIE METOIBI TPeOYIOTCS, YTOOBI MAEHTH(GULINPOBATE YIACTOK A KaK aKTHBHBIN y4acCTOK
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11 aHaOom4eckoit aktuBHocTH BMP-7.

Takue BapuaHTbl MOTYT BKJIIOYATh JIMHEIHbIE MENTUAbI, JHUHEHHblE pPETPOHUHBEPCO-
NEeNTUAbI, PETPOUHBEPCO-NENTU/bL, LUKJIWYECKHE IENTHU/bl, MOHOMETIEBUAHbIE MEeNTUAbl U
nByxneriesuaHble nentuabl. Texaonorus CLIPS naer BO3MOXHOCTH OOBIYHOTO TMOJTYYEHHS
taknx nentunoB (http://www.pepscan.com/therapeutics/clips-platform). JIByxneTneBunHbie
NEeNTHAbl MOTYT COJEpP>KaTh ABA WIEHTUYHBIX MENTHIA, OMUCAHHBIX B HACTOSAIIEM OIMHCAHMY,
WJIU 1B PA3JIMYHBIX MENTUA, OITMCAHHBIX B HACTOSLIEM ONUCAHUU.

Bce anbha-aMHHOKHCIIOTBI, KpOME MIIMLKHA, MOTYT CYIIECTBOBATh B BHIE JIIOOOro U3
IBYX 3HAHTHOMEPOB MWJIM XHUpPaJlbHbIX BapHaHTOB, Ha3blBaeMbIX L- mnu D-amuHOKHCIOTaMH,
KOTOpBIE SIBJISIFOTCSl 3€PKAJbHBIMH HW300pakeHMsMU Apyr npyra. B To Bpems kak L-
AMHHOKHCIIOTBI BCE MPEACTABISIIOT COOOH aMHUHOKHCIIOTHI, OOHAapYKEHHbIE B OeJKax BO BpeMs
TpaHCcHsiuMu B pubocome, D-aMHHOKHCIOTBI OUY€Hb penKko OOHapyKHBAKOTCA B Oenkax,
TPAHCIMPYEMBIX  3YKapUOTHUECKUMH pubocomamu. Tak kak puOOCOMBI  SIBISIOTCS
cneunpuaeckuMu st L-aMUHOKHCTOT, D-aMHUHOKHCIIOTBI PEAKO BCTPEYAIOTCS B OPraHU3Max B
MPUPOJE U NOSTOMY HE SIBJISIFOTCA JIETKO TMIPOJIN3Y EMBIMU UJTH Pa3J1ara€MbIMH.

L-Ilentun mMeeT TpU aHAJOTUYHbIE NMOCIENOBATEIBHOCTH, MOCTPOEeHHBIE W3 L- n D-
AMHUHOKHUCJOT. D-3HaHTHOMEp WM HHBEPCO-NENTHA C TOH XK€ MOCIEN0BATENBHOCTBIO, HO
cocrosimie U3 D-aMMHOKHCIIOT U aMUHOKHCIOT B 3€PKaJIbHOW KOH(POPMALWU, PETPO-NIENTHI,
COCTOSIIIMI M3 TaKOW K€ TOCIEAOBATENbHOCTH L-aMHUHOKHCIOT, HO B OOpaTHOM MOpsIKe, U
peTpOMHBEPCO-NENTUA WM nentun D-perpo-3HaHTHOMED, COCTOAIUN U3 D-aMUHOKHCIOT B
oOparTHO# mocnenoBaTenbHOCTH. B TO Bpems kak L-mentux m ero D-sHaHTHOMED SIBISIOTCSA
3epKaJbHBIMHU CTPYKTYpaMH ApyT Apyra, L-perpo-nentua sBiasercs 3epKajlbHbIM H300pakeHneM
D-perpounsepco-nentuga. C ppyro#i croponsl, L-nentun u D-peTponHBEpPCO-MENTUIT UMEIOT
noJ00HOe pacnojiokeHne OOKOBBIX LieMel, XOTs MX KapOOKCHIJIbHbIE U aMHHOTPYIIBI MMEIOT
NPOTHBOIIOJIOXKHBIE HampaBieHus. [[ng HeOONpIINX NEeNTHUAOB, KOTOpPble HE 3aBUCAT OT
BTOPUYHONW CTPYKTypbl B cCiydae cCBsA3bIBaHMs, L-mentuag u ero D-peTponHBepco-nenTun
BEPOSITHO UMEIOT CXOXKYI0 a(PUHHOCTD CBSA3BIBAHHS C LENIEBBIM L-OeIKoMm.

ITenTunel MoryT ObITh OOJIE€ AKTUBHBIMH, KOTTIA OHH SIBJISIFOTCS TTETICBUIHBIMH, TAKUMU
KaK LUKIMYECKHe MenTHAbl. Takue NenTuAbl TakXke MOTyT ObITh Ooyiee YCTOWYHBBIMH H
PE3UCTEHTHBIMU K IIPOTEOJUTHYECKOMY PA3JI0OKEHHUIO.

Takue menTHORl U MOJUIENTHABI MOTYT OBITh OOJiee YCTOWYHBBIMH B OKpPY)KaOLIEH
cpene, BpaxkneOHON Ui MOJMNENTUAOB, TAKOH KaK THAPOJIUTHYECKAs WIN MPOTEOJUTHIECKAs
OKpy’Karolnasi cpema. B dwacTHOCTH, Ui TEpameBTHUYECKUX LEJeH MOKET OBITb BBITOJHO
UCTIOJIb30BaHUE 0oJiee YCTOMUMBBIX MENTHIOB, TAKUX Kak yka3aHHble Bbilie. ClenoBaTeNnbHO,

n300peTeHne TaKKe OTHOCUTCS K TPUMEHEHUIO TMEeNTHIOB, BBIOPAHHBIX M3 TPYIIIbI,
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BKJIIOUAIOIEN JIMHEIiHble NEeNTUAbL JIMHEHHble PEeTPOUHBEPCO-NENTHUIbI, PETPOUHBEPCO-
NEeNTHAbI, IUKJINYECKUE TENTHIbl, MOHOTIETIEBUIHbIE NMENTUABI U IBYXIIE€TIEBUAHbIE ENTHUBI.

Ilytn nmpupaHus nenTuaaM MeHbIIed YyBCTBUTENBHOCTH K Pa3fOKEHUIO H3BECTHBI B
TEXHMKE, KaK, HampuMep, MHKIIO3Us OJHON WM HECKOJbKHUX HE BCTPEYAIOLIUXCsA B MPHUPOAE
AMUHOKHCJIOT, TakUX Kak D-sHaHTHOMEp L-aMHHOKMCIOTBI, U pETPO-OpUEHTalUsl MeNnTHAHON
LeNu B peTpOMHBepco-BapuaHTe. Takue MNeNnTUAbl HE SBJIAIOTCA MPUPOAHBIMHU, IO3TOMY
NPUPOAHBIE MPOTEA3bl HE CIIOCOOHBIX MX PACIIEIUIATD.

Cpencrea 1 criocoObI MOBBIMIEHUS] OMOAKTUBHOCTH MENTHIOB JJISI IPUMEHEHHSI COTIIACHO
n300pETEHUIO TAK)XKE M3BECTHBI B TeXHUKE. [IpriMepaMu Takux criocoOOB SIBISIFOTCS LIUKITU3ALIHS
u oOpa3oBaHMe TeTeNb MEeNTHIOB, YTO obecmeunBaer Oojiee CTECHEHHOE KOH()OPMAIMOHHOE
OKpY’K€HHE OCTaTKOB CYL€CTBEHHbIX AMUHOKHCJIOTHBIX OCTATKOB.

B 3asBke ©Ha marenr US2006/0058231 packpeiBatoTcsi Bapuantel BMP-7 ¢
yJIy4IIEHHBIMH CBOMCTBAMU. JTOT JOKYMEHT BKJIIOUYEH B HACTOsLIEe ONUCAHUE B KauecTBe
ceputkn. B US2006/0058231 packpriBaeTcsi, 4TO HEKOTOpPbIE aMUHOKHUCIOTEI B BMP-7 MoKHO
3aMEHUTH IPYTUMH aMHHOKHUCIIOTaMH 0e3 BO3aelcTBus Ha pyHKuuto 6enxa BMP-7.

K uucny ynyumennelx csoiicte BMP-7 B pesynbprare yKa3aHHBIX — BBILIE
AMUHOKHUCJIOTHBIX 3aMEH OTHOCSTCSl TIOBBILIEHHbI BBIXOA OKCIPECCHUH, JKCIpPecCUs B
OTCYTCTBUM IPOJIOMEHA, TIOBBILIEHHAs] pPacTBOPUMOCTb, IIOBBIIIEHHAs YCTOMUYMBOCTD,
NOBBIIIEHHAs crienuduueckass OUONOrnYecKkas aKTHBHOCTb, M3MEHEHHAsl CIEU(PUYHOCTh K
peuenTopam, M3MeHeHHas! ap(UHHOCTD CBS3bIBAHUS PELENITOPOB, U3MEHEHHAs! COpEIeNTOPHAs
cneun(UIHOCTh, M3MEHEHHas copeuenTopHas a(@UHHOCTb CBA3BIBAHUS, H3MEHEHHOE
CBsI3bIBAHNE C HOTTUHAMU U YMEHbIIIEHHass UMMYHOTE€HHOCTb.

Uro kacaercsd aMHHOKHCIOT ydacTka A, TO 3TO O3HAu4aeT, 4YTO aMHUHOKUCJIOTHI B
nosurusx 1-3, 6, 8, 13, 15 — 17, 19 — 21 u 26 SEQ ID NO: 34 moryt ObITh M3MEHEHBI WU
3aMeHeHbl 0e3 BO3IeHCTBHs Ha akTHBHOCTE BMP-7. B HEKOTOpBIX Cilydasix 3TH HMCIPaBIEHHS
(aMMHOKHUCIIOTHBIE 3aMEHbI) aKe YAYYIIAIT aKTUBHOCTE BMP-7.

CrnenoBarenpHo, y4acTok, cooTBercTByromuii SEQ ID NO: 34, takke MOXKXHO ONMUCATh
TaK, Kak moka3aHo B popmyie 1:

®Dopmyna 1

XI1X2X3GYX4AXSYSEGX6SX7X8XOLXI0X11 XIZMNATXI3ZHA(SEQ ID NO: 47),

B KOTOPOH

Xl=Auwmlvm L v M uma Y unu V i E vmn H v K v Q uma R

X2=Pumu Y unu M,

X3=Ewnm R v H v K wmu N v P v Q v S wmit T vt 1 v L vimu M unmu V)

X4 = A umu E unmn Q unu R wnm S,
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X5 =Y unu N unu D,

X6 =E umu A unu Q,

X7=AwnmuuD umu E niin H umu K unu S,

X8 =F unmu A wim D v E vim H o Q wmm R wnu S,

X9 =Punu M,

X10=Nwum Aumu D vy S vt T vm E vimr Q vmmt R vma [ v 'V,

X11=S umu A unu D unu E v H v K v N v P v Q v T,

X12=Y v H viu D vy G wn H v N v R wonm S wnu T, v ripu 3ToM

X13=Nwum F unmu W nin Y vnu H vu K v R

VYka3zaHHbIE BBIIE MENTHABI COrJAacHO QopMmysre 1 MOXKHO paccMaTpuBaTh Kak
OKBMBAJIEHThl WM BapuaHThl nenrtupa corjacHo SEQ ID NO: 34. B omHOM BOILIOIIEHUH
uszobperenus sapuant SEQ ID NO: 34 xirouaer 3ameny 12, 11, 10,9, 8,7, 6, 5,4, 3, 2 wn 1
AMUHOKUCJIOTBI, BEIOPAHHBIX M3 TPYIIBI, BKIOUaromen 3amensl X1, X2, X3, X4, X5, X6, X7,
X8, X9, X10, X11, X12 u X13.

CooTBeTCTBEHHO, MO3TOMY y4acToK, cooTBercTBytomuii SEQ ID NO: 16, Tak:ke MOXKHO
OTHCATh TaK, KaK MOKa3aHO B popmyJie 2:

®Dopmyna 2:

YSEGX6SX7X8X9LXI0XII(SEQ ID NO: 43),

B KOTOPOH

X6 =E umu A unu Q,

X7=AwnmuuD umu E niin H umu K unu S,

X8 =F unmu A wim D v E vim H o Q wmm R wnu S,

X9 =Punu M,

X10=Nwum A wuiu D vyt S wm T wnmu E vin Q womm R vt 1 unmu V, wm nipu s3Tom

X11=Sumu Anmu D win E unu H unu K v N v P v Q womm T

VYka3zaHHbIE BBIIE TMENTHABI COrJIACHO QopMysie 2 MOXKHO paccMaTpUBaTh Kak
SKBUBAJIGHTHl WJIM BapuaHThl nentuaa corjacHo SEQ ID NO: 16. B onHom BomiomeHun
uzobperenus: Bapuant SEQ ID NO: 16 Bxmrovaer 3ameny 5, 4, 3, 2 win 1 aMUHOKUCIOTHI,
BbIOpPAaHHYIO U3 PYIIIbI, BKIFOYaroLIei 3aMenbl X6, X7, X8, X9, X10 u X11.

AMUHOKUCIIOTHI B (opMmyiiax 1 u 2, BBIAENCHHBIC KUPHBIM IPUPTOM, MPEACTABISIOT
coboli aMHMHOKHCIOTBI B mnentuaax cormacko SEQ ID NO: 16 u SEQ ID NO: 34
(ocnenoBaTENbHOCTD AUKOTO THUMA), KOTOPBIE MPENMOUYTUTENbHO HE JOJDKHBI U3MEHSTHCS WIIH
3amelnatbes. [IpennouturenbHble aMMHOKUCTIOTHI B no3uuusax X1 — X13 nmoguepkHyTsl. OHU

NpeaACTaABJIIAKOT €000 aMUHOKHUCJIOTHI AUKOr'O THUIla B COOTBECTCTBYIOLIUX MO3ULUAX.



Tabmuma 1. OxpateiBatomue denoveueckuit BMP-7 mnocnegopatenbhbie 20-mMepHble TENTHIBI ¢ MepeKpbITHEM MEXTY TENTHAAMH B 2

AMHMHOKHCJIOTEI H UX CBOHCTEA H2MeHeHHI (beHOTI/Il'Ia 0OA XOHAPOIIHTOB

llenrTuaHas nocne10BaTEILHOCTE SEQ ID NO: ALP | MMP13 | ADAMTSS | COL10A COX-2 BAPX1/NKX3.2 RUNX2

STGSKQRSQNRSKTPKNQEA 37

EALRMANVAENSSSDQRQAC 38 - - - - - - -
ACKKHELY VSFRDLGWQDWI 39 - - - - - - -
WIHAPEGY AAY YCEGECAFP 40 - - - - - - -
FPLNSYMNATNHAIVQTLVH 41 - - - - - - -
VHFINPETVPKPCCAPTQLN 42 - - - - - - -
LNAISVLYFDDSSNVILKKY 43 - - - - - - -
SSNVILKKYRNMVVRACGCH 44 - - - - - - -

[-] oGosHa"aeT OTCYTCTBHE CYNIECTBEHHOTO JSHCTBHS WIM CYMESCTBEHHO MOHIKEHHOM DKCTIpeccHU XoHApoTeHHoTo Mapkepa BAPX1/NKX3.2
WJIH TIOBHITIIEHHOH »KCTIpeccun Mapkepor genotuma QA xouapormtor ALP, MMP13, ADAMTSS, COX2, COL10A u RUNX2 B xouaporuTax OA
CycTaBa 10 CPaBHEHHIO ¢ HeoOpaboTaHHBIMHU XOoHApoIHTaMu QA cycTapa.

¢l



Tatbnuna 2. [lomygenubie 13 yenopedeckoro BMP-7 mocienosatenbhbie 20-MepHbIe ENTHABI ¢ IIHCTEHHOBHIMHA OCTATKAMH, 3aMeHEHHLIMH Ha

CepHH, W WX CBOHMCTRA H3MeHeHH (peHOTHIIA OA XOHIPOITHTOR. PesylkTaThl peAcTaBIeHE HArA HO Ha QHTYpax 2-8.

IlenTHauas mocaen0oBaTEILHOCTE SEQ ID NO: ALP | MMP13 | ADAMTSS5 | COL10A COX-2 BAPX1/ | RUNX2
NKX3.2

WITAPEGY AAY YSEGESAFPLNSYMNATNHAIV 1
WIIAPEGY AAY YSEGESAFP 2 - - - - + - -
[TAPEGYAAYYSEGESAFPL 3 - - - - + - -
IAPEGY AAYYSEGESAFPLN 4 - - - - + - -
APEGY AAYYSEGESAFPLNS 5 + - + + + + +
PEGYAAYYSEGESAFPLNSY 6 + - + + + + +
EGYAAYYSEGESAFPLNSYM 7 + + + + + + +
GYAAYYSEGESAFPLNSYMN 8 + + + + + + +
YAAYYSEGESAFPLNSYMNA 9 + + + + + + +
AAYYSEGESAFPLNSYMNAT 10 + + + + + + +
AYYSEGESAFPLNSYMNATN 11 + + + + + + +
YYSEGESAFPLNSYMNATNH 12 + + + + + + +
YSEGESAFPLNSYMNATNHA 13 + + + + + + +
SEGESAFPLNSYMNATNHAI 14 - - - - - - +
EGESAFPLNSYMNATNHAIV 15 - - - - - - +
YSEGESAFPLNS 16 + + + + + + T

[+] ofozHawaeT CYMECTBCHHO IOBLIMICHHYIC JKCIPECCHIO XOHApOreHHOro Mapkepa BAPXI/NKX3.2 HIH HOHHKCHHYVIO DJKCIIPECCHIO
eHOTHIHUECKHX MapkepoB OA xouaporuTtos ALP, MMP13, ADAMTSS, COX2Z, COL10A u RUNX2 B xouaponuTax QA cycTapa 1o CpaBHEHHIO C
prep P P y P

HeoOpaboTaHHEIMH XOH/poIHTaMH QA cycTaBa.

[-] oGozHAYACT OTCYTCTRHE CYMICCTRCHHOTO NCHCTBHS HIH CYIMISCTBSHHO TOHIDKSHHOH DKCIIPECCHH XOHIporeHHOTo Mapkepa BAPX1/NKX3.2
HJIA TOBBINISHHOH DKCIPeCCHH Mapkepok ¢enoTrma OA xommpomutor ALP, MMP13, ADAMTSS, COX2, COL10A u RUNX2 » xomapoiuTtax OA
CYCTaBa MO CPaBHEHHIO ¢ HeoOpaboTaHHBIMU XOHApOoIUTaMH OA cyCcTaBa.
IlenTra paceMaTpHBAIOT KakK OOTANAIONMIME AKTHBHOCTEIO, MOJAaB/LIomeH (emorun OA XOHIPOLHTOB, KOTAAa MO MEHBIICH Mepe 6 u3 7

MapKepOB SBJISIFOTCS MON0KHTSIBHBIMHA (+).

14!



Tabmuna 3. lonyuennrsie u3 uenopeueckoro BMP-7 mocmeqoBaTenbHble MenTHABI, YceueHHbIE 0 N-KOHIY HIH C-KOHITY, ¢ ITUCTEHHOBBIMH

OCTaTKaMH, 3aME€HEHHBIMHA Ha CEPHH, H HX CBOMCTBA H3MeHeHHA (heHOTHIIA XOHAPOITHTOB OA

IlenTuanas mocieJoBaTe/ILHOCTD SEQ ID NO: ALP | MMP13 | ADAMTSS | COL10A | COX-2 | BAPX1/ | RUNX2
NKX3.2

YSEGESAFPLNS 16 + + + T + + +
APEGYAAYYSEGESAFPLNS 17 + - T + + + +
PEGYAAYYSEGESAFPLNS 18 + - + + + + +
EGYAAYYSEGESAFPLNS 19 + + + + + + +
GYAAYYSEGESAFPLNS 20 + + + + + + +
YAAYYSEGESAFPLNS 21 T+ + + T + + +
AAYYSEGESAFPLNS 22 T T + + + + +
AYYSEGESAFPLNS 23 + + T + n + +
YYSEGESAFPLNS 24 T T + T i + +
YSEGESAFPLNS 25 + + + + + + +
YSEGESAFPLNSY 26 T T + T i + +
YSEGESAFPLNSYM 27 + + + + + + +
YSEGESAFPLNSYMN 28 + + T + n + +
YSEGESAFPLNSYMNA 29 + + + + + + +
YSEGESAFPLNSYMNAT 30 + + + + + + +
YSEGESAFPLNSYMNATN 31 + + T T + T +
YSEGESAFPLNSYMNATNH 32 + + + + + + +
YSEGESAFPLNSYMNATNHA 33 + + T T + T +
34 + + + + + + +
35 + + + + + + +
EGYAAYYSEGESAFPLNSYMNATNHA 36 + + + + + + +

Sl



[+] oOo3HauaeT CYMECTBEHHO TOBBIMCHAYIO OSKCIPECCHIO XoHAporeHHOTOo Mapkepa BAPXI1/NKX3.2 uid TOHHKEHHYIO JKCIPECCHIO
denoTuueckux Mapkepor OA xomaporuTor ALP, MMP13, ADAMTSS, COX2, COL10A u RUNX2 B xonjpornuTax OA cycTaBa Mo CpaBHSHHIO C
HeoOpaboTaHHLIMU XoHApoHTamMu QA cycTapa.

[-] oGo3Ha"TaeT OTCYTCTEHE CYIECTBEHHOTO JICHCTRUSI HIIH CYIECTREHHO TIOHHIKSHHOH HKCIIPEcCHH XOH/poreHHoro Mapkepa BAPX1/NKX3.2
HJIH TOBBIIIEHHOH dKenpeccHn Mapkepop denoTuna OA xouaporutos ALP, MMP13, ADAMTSS, COX2, COL10A u RUNX2 B xouaporurax OA
CYCTaBa M0 CPaBHEHHUIO ¢ HeoOpaboTaHHLIMHU XoHpormTaMu OA cycrasa BAPX1/NKX3.2.

[lenTia paccMaTpHBAIOT Kak oONaaloNAH aKTHBHOCTRIO, nojjapasmionied derotan OA XOHJIPOIMTOBR, KOT/a M0 MeHBIIeH Mepe 6 w3 7
MapKepoB SBITFOTCS TIOJIOKUTENLHBIMH (+).

91
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IMosicenus x ¢purypam

Qurypa 1. BMP-7 cnacaer OA-accounnpoBaHHbIN (PEHOTUTT XOHIPOLIUTOB.

OcreoapTpuTHBIE XOHIPOLMTHI IMOKA3bIBAIOT TUIMHYHBIA (PEHOTHI, OTIMYAOIIUNCS
noHrkeHHou skcmpeccuern SOX9, COL2A1, ACAN u BAPXI/NKX3.2 u mNOBBIIIEHHON
skcnpeccueir MPHK RUNX2, COL10Al, ALP, MMP13, ADAMTSS, COX-2 u IL-6 (cm.
pucyHok cinesa). BMP-7 (1 HM) cnocoben cmnacath 3ToT OA-acCOMUPOBAHHBIN (HPEHOTHIT
XOHZPOIIMTOB IMyTEM HOPMAJIU3ALNH SKCIIPECCHH YKa3aHHBIX BBIIIE T€HOB (PUCYHOK CIIEBA).

DyHKIIMOHATBHAS aAKTUBHOCTH (epMeHTa ALP B kierouHbIx nu3atax u cekperus PGE2
B KYJBTYPAJbHOH Cpele Takke HOPMAIM3YIOTCs mocie oopabotku BMP-7 OA xoHapouuToB
(pucyHOK cripaBa).

Okcnpeccuto ykazanHbix MPHK onpenemnsitor ko, OT-ITLP (OT-xIILP (RT-qPCR))
OTHOCHTEJIbHO KOHTPOJIbHBIX YCJIOBUH (HOpManmm3oBaHHbIX i skcnpeccun 28S pPHK). Ha
auarpaMMax BEJTMYMHBI OIIMOKK TMPEACTABISIOT CpeAHee T Cp.-KB. OIIMOKA, CTaTUCTHYECKHUE
Pa3IUYHsI BBIYUCISIOT MPU CPABHEHHUH CO 3I0POBBIM cOCTOsiHUEM. *= p <0,05.

Quryper 2-8. JleWicTBus mNenTtuaos, NoJydeHHbIXx u3 BMP-7, Ha nepBuuHbIe
yenoBedeckue Xouapountsel OA cycraga.

Heiicteue 20-mepubix nentunos (10 HM) SEQ ID NO: 2-15 (menTuabl ¢ HHTEPBAIAMH B
1 ammuoxucnoty (mepekpriBatorcss 19 amunokucnor)) u SEQ ID NO: 49 Ha skcmpeccuro
YKa3aHHbIX T'€HOB OINpPEAENAI0T HAa MPOBEPEHHOM IyJie Maccaxa 2 4elloBEYeCKHX XOHIPOLUTOB
OA cycraBa (n=18) u cpaBHHBAIOT C MOJHOpPa3MepHbIM pekoMOMHaHTHBIM BMP-7 (1 HM).
OOpasubl cobuparoT dYepe3 24 daca U aHaau3HpPyoT Ha ykazaHHele reHbl OT-kxIILP
(ucripaBnenHont 1 skcnpeccnn 2BS pPHK M OTHOCHTENBHO KOHTpPOJIBHBIX YCioBUH (0e3
BO3AericTBUs nenTtuaos)). Ha muarpammax uncnia mo ocu X MpeACcTaBISIOT OTACSIbHBIC MENTHIbI
cormacHo ux SEQ ID NO:, BenuuuHbl OUTMOKM TPEACTABISIFOT cpenHee t cp.-KB. OMmMHMOKa,
CTaTUCTHUYECKUE pa3inyus BeMHUCIAIOT (ogHOdakTopHbIi ANOVA ¢ nonpaskoii bongepponn)
IUTSE KOHTPOJIBHOTO cocTostHus. *= p <0,05, Huke, yeM kKoHTposibHOE coctosinue 1t COL10AT,
ALP, RUNX2, COX-2, MMP13 u ADAMTSS, u BbIllle, YeM KOHTPOJBHOE COCTOSIHHE IJIS
BAPX1/NKX3.2. Cnyuvatinelii nentun npeacrasisier coboit mentun coriacHo SEQ ID NO: 49 ¢
amuHokucnoTHoi nociaenosaTenbHOCThI0O SFILKKVLYDRVNDSANIYS.

Qurypa 9. JluarpaMma, nokasblBaloIllas OTHOCUTeNbHYIO »skcnpeccuro COL2AIL,
Col10A1, COX-2 m RUNX2 B M30JMpPOBAaHHBIX XOHAPOUHTAX NMaunueHToB ¢ OA B MPUCYTCTBUH
KOHTpoJbHOTO nentuaa, BMP-7 u nentuaa corinacio SEQ ID NO: 16.

Qurypa 10. Jluarpamma, noxasbiBarouiasi oTHOcUTeNbHYI 3kcnpeccruto COL10Al u
MMP13 B skcmaHtatax xpsma nanueHtoB ¢ OA B NPUCYTCTBUUM KOHTPOJIBHOTO MENTHIA,

BMP-7 u nentuga coriacuo SEQ ID NO: 16.
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IIpumepsnr

IMpumep 1. CynpeccusHoe aeiicterue Ha ¢peHoTun OA xoHIpouMTOB nentunos BMP-7 B
npucyTcTBur OA CHHOBHAIBHOMN KUIKOCTH

MBI aHaIU3KMpPOBAIN MENTUBI-KAHAUAATHI U3 y4acTka A Ha UX CYIIPECCHUBHOE AelCTBUE
Ha ¢perotun OA Ha mepBuuHbIX xOoHApouurax OA cycraBa B npucyrcreun 20% (06./06.) OA
cuHOBUANBbHOH >kuakocTu (SF). OObenuHsIOT naHHBIE MO TpPEeM OTHENbHbIM H3oisiTaM OA
XOHAPOUHTOB (nN=3), KAKABIH U3 KOTOPBIX MPOBEPSIIN TPWKIbl. BricessHHbIe OA XOHIPOLUTHI
naccaxxa 2 nojsepranu Bosaeiictsuro 100 HM nentuaa B OTCyTCTBHE MIIM B npucyrctsuun OA
CHHOBHAJIBHON >KHUAKOCTH, M 4depe3 24 daca anamusupoBanu Ha skcnpeccuro MPHK renos
COL10A1, ALP, RUNX2, COL2A1, ACAN, SOX9, COX-2, IL-6, PGE, MMP13 u ADAMTSS
(ucripaBnennyro s skcnpeccun 28S pPHK m oTHOCHMTENBPHO KOHTPOJIBHBIX yCIOBHUE (Oe3
BO3ACUCTBUS METITH/IOB)).

Cexpeunro PGE2 B kynbrypansHOM cynepHaTanTe ananmsupoBanu EIA, u ¢pepmenTHyro
akTuBHOCT ALP omnpenensmn coOCTBEHHBIM pa3pabOTaHHBIM KOJIOPUMETPUUECKUM aHAIH30M
Ha aktuBHOCTh ALP. Copepxanue GAG omnpenemsuii KOJOPUMETPUYECKHM aHAM30M C
aNbLIMaHOBBIM CUHUM.

PesynpraTh! OlleHMBaNU Kak + WM -, T7e + O3HAa4YaeT, YTO MEeNTHUJ CHU)KaeT aKTUBHOCTD
renoB COL10A1, ALP, RUNX2, COX-2, IL-6, PGE, MMP13 u ADAMTSS wunu moBsIImaeT
aktuBHOCTE COL2A1, ACAN u SOX9. Ins akruBHoctH ALP a + 0003HauaeT MOHMKEHHYIO
aKTHUBHOCTB, U sl akTuBHOCTH GAG a + 0003Ha4aeT NOBBIIIEHHYIO AKTHBHOCTb.

ITpumep 2. CympeccuBHoe neiictBue nentunoB BMP-7 Ha rumeptpoduio BO Bpems
xXoHAporeHHon nupdepenunposku kiaetok ATDCS

Knerku ATDCS muddepeHunpyroT ¢ HMCHOJB30BAaHHEM CTaHAAPTHBIX IMPOTOKOJIOB B
TedeHue 8 AHeNW B MPUCYTCTBUM WM B oTcyTcTBHe 1 HM mentupoB u3 ydactka A. Ilentumel
no0aBsIOT B Haudaje OU(QPEpeHINPOBKU U MPU KAKIOH 3aMeHe cpenbl (HECKOIBKO pa3) WM
TOJIKO B Haudasie nnug¢epeHIupoBKH, HO HE BO BPeMsl KaXIOH 3aMeHbI cpenbl (OMHOKpaTHO). B
nenb 8 muddepeHnuposku obpasubl codbuparot u aHamm3upyroT OK-kIIIP ra rerst COL10A1,
ALP, RUNX2, ACAN wu BapX/Nkx3.2 (c ucnpaBieHMEM Ha SKCIPECCHIO b-akTHHA U
OTHOCHUTENBHO t=0).

ITpumep 3. Ouenka cynpeccuHoro aericteus Ha OA ex vivo Ha Mogensx st OA

IlenTunabl UIs NPUMEHEHHUS COTJIACHO H300PETEHHIO TAaK)XXE€ MOXKHO HCCIENOBaTh B
UCTIBITAHUM €X Vivo. buorncum mnonHocnoitHOro xpsima (BbIOMTbIE 3-MM) M3 MBIIIEJIOKOB
oenpennoii koctm ot TKA (cramus K&L 2-3) MoxkHO coOpaTh B CBEXEM COCTOSTHHU
HENOCPEACTBEHHO IOCJIe OINepalii, PaHIOMHU3UPOBaTh HA MAllMeHTa U MOMECTUTb B KYJNbTYpPY

€X VIVO, KaKk OIMCAaHO paHee. BHONCHHM OT MAIMEHTOB MOXKHO IIOJABEPTHYTH BO3IEHCTBHIO
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BBIOPAHHBIX MENTUAOB Yepe3 ABAAIaTh YeThipe yaca B koHueHtpamusx 0,1, 1, 10 umm 100 €M B
TeueHue 7, 14 nnu 21 cyTOK, U Cpely MOKHO 3aMEHSITh €KE€AHEBHO CBEKUM MENTUIOM.

BMP-7 B konuentpauuu 1 HM MOXHO HCHOJB30BAaThb B KAadeCTBE MOJOKUTEIBHOTO
KOHTPOJII, W HOCHUTENb WIW CIy4YaiHbIH MENTHJ MOXXHO HCIHOJb30BATh B KAadeCTBE
OoTpULaTeNbHOTO KOHTposst. llocie BO3neidcTBHS MOJKHO TPOBECTH OHOICHH  XpAILIA,
0oOpaTHUBIINCH K MTapaMeTpaM, ONPEASISIIOIUM OCHOBHBIE CBOMCTBA Xpsiina. MOXKHO ONpenennTh
conepxxanue JIHK Ha ceipyto maccy u comepxkanue GAG. Taxxke MOXKHO HCCIENOBaTh
akTUBHOCTH (pepmenTa ALP. MoxHo aHanmu3upoath cekpernuio PGE2 u GAG B KyabTypaibHOU
cpene. MOXKHO ONpeneInTh SKCIPECCHIO T€HOB Ul OCHOBHBIX I'eéHOB-MapkepoB (eHoTuna OA
XOHAPOLUTOB, KaK ONMKMCAHO B HACTOSLIEM ONUCAHUU.

JlokanpHble oTHOcsAmmecss kK OA W3MeHeHHs: B OMOINCHHM B pe3yJbTaTe BO3JAEHCTBUS
NEeNTUIOB  MOJKHO  QHAJIM3UPOBaTh  METOHaMH  (MMMYHO)IMCTOXMMHH  (OKpalluBaHHUE
aJIbLMAHOBBIM CHHUM U uMMmyHookpammuanue asg ALP, COL10A1, RUNX2, COL2A1, SOX9
u COX-2) nist MOTONHUTENBbHOW TMONAEPIKKH YTBEPIKASHHS, YTO IENTHIbI, PACKPBITHIE B
HaCTOSILIEM OMUCAHUY, MOAXOAST sl MEAULIMHCKOTO npuMeHeHus npu OA.

Huddysuro u noxanuzanuio MEeNTHAOB MpH OHUOMCHSAX XpALla MOKHO HANpaBUTh B
NOJOOHYIO CHCTEMY, B KOTOPOH MOYKHO HUCTIOJIb30BaTh OMOTHHUIIMPOBAHHBIA BAPHAHT MENTHIOB.
ITocne KyJabTHBHPOBAHMUS 3TH MaTepHasibl OHONCHH MOKHO 00padoTaTh Il THCTOXMMHH.
ITentun, xotopeii muddyHAMPYET B Marepwand OHOICHH Xpsla, MOXKHO BHU3yaJU3UPOBATH
(bayopecueHIueli ¢ TOMOIIBID JETEKIUHU, omocpenyemoit crpentaBunuHoM-AlexaFluor 488.
Takoil MOAXON Takke MOXKET CHOCOOCTBOBATH BU3yAIM3aUMU (PEHOTUIHUECKOW CHUTyallUd |
nokanuzanuu nentuga MerogqoM MALDI-IMS u BbieneHuto ero u3 BO3MOXKHBIX 3HIOT€HHbIX
¢parmenroB BMP-7.

ITpumep 4. [Iposepka in vivo

AMUHOKHCJIOTHBIE MOCJIEI0BATENLHOCTH y4yacTKa A 4esloBeKa U MbILIH TOMOJIOTHYHBI Ha
100%. Iy Toro, uToObl TakKe yCTAaHOBHTb AKTUBHOCTB i VIVO MENTHIOB ISl MPUMEHEHUS
COTJIACHO M300pPETeHHIO, MOJKHO HCIIBITATh XapaKTEPHbIE MENTHABI HAa OOIIETIPHHATON MOAEIH
s noctrpaemarudeckoro OA monmenn DMM. V' 12-Henenbhbix Mbiiein C57BL/6 MokHO
necTabuI3upOBaTh MENTHUANBbHBIN MEHHCK. Uepe3 onHy Henemnro rnociie nHAYKIun DMM MoskHO
BBOJIUTH MENTHJbl BHYTPUCYCTABHBIMU HMHBEKLUSAMHU ABAXKAbl B HENEIO, KaK OMUCAHO PaHEe.
Jlo3a MokeT ObITh OCHOBaHa Ha MCCIIEAOBAHUSIX C BHYTPUCYCTaBHBIMU MHBEKIMAMH BMP-7, B
KOTOPBIX eXeHenenbHble HHbeKIuN 250 Hr BMP-7 B konenHblil cyctaB kpbichl (B 100 M)
NOKa3aJIn ONaronpusiTHeIe pe3ynbTaTthl. Tak kak B OA cycTaB MBI MOKHO WHBELMpPOBaTh 10
MKJ, B 3TOM OOBEME B KOJICHHbI CYCTAB MBIIIH MOXKHO HHBELHPOBATH SKBUBAJEHTHOE

KOJIM4eCTBO nentuaa 25 Hr. B 2 apyrux rpynmnax Tak:ke MOXKHO HUCIBITaTh KOJUYECTBO MENTUAA
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2,5 u 0,25 Hr ansa ompeneneHus ¢papmakosorndeckor spdexruBHOCTH nenTtHaa. B kauectse
KOHTPOJISI MOKHO HCIIOJIb30BaTh MHBEKLUH (pr3nosorundeckoro pacrsopa. O0beM BBIOOPKH B
5TOM 3KCIEPUMEHTE MPEUMYLIECTBEHHO COCTABJsIeT 8 Mblllel Ha rpymnmny. JKHBOTHBIX MOKHO
YMEPTBUTH B MOCJEAYIOIINE MOMEHTHI BPEMEHH Iocie Havajga oOpaboTku nentugamu (2, 4, 8
Henenb). KoneHHble cycTaBbl MOXKHO 00padoTaTh Aiisi (MMMYHO)THCTOXUMUYECKUX aHAJIH30B U
ouenkn OARSI (¢ cappannnom-O; moguduuuposan Pritzker).

ITpumep 5. OOpaboTka XOHAPOLUTOB, H30JHUPOBAHHBIX Y MauueHToB ¢ OA

XoHzpouuTsl, BeAeIeHHbIE N3 naueHToB ¢ OA (n=8), ucneiteiBator ¢ BMP-7 (1 HM)
w 12-mepabiM nientuaom cornacHo SEQ ID NO: 16 (1 HM) B Teuenue 24 yac. DKCIPECCUIO
npoxoHnaporeHHbix (purypa 9A) u runeprpopubix (¢purypst 9B, 9C u 9D) reHoB onpenenstor
yepes KOT-IILP u nHopmamusyror mnsa ypoBuer 28S pPHK. Tlonmydennsie pe3ynbrarhbl
MOATBEPKAAIOT MPEAbIIYIIHE HAIW BBIBOABI O TOM, uT0 BMP-7 unu 12-mep BbI3BIBAOT amn-
peryJsiMi0  TPOXOHIAPOTeHHBIX TeHoB, Takux kKak Col2al (A), u gayH-peryssuuio
nporuneptpodHbix reHos, Takux kak COL10A1, COX-2 u RUNX2 (B, C, D). OTtu pe3ynbrarsl
MOKA3bIBAIOT OWOAKTHBHOCTb KOPOBOH TIOCJIEAOBATENIbHOCTH TENTHAA U3 y4YacTKa A,
uMuTHpyromyo BMP-7.

ITpumep 6. OOpaboTka XpsIIIEBbIX SKCIIAHTATOB

BepyT sKchaHTaThl xpsima 4 MM’ M3 HEMOBPEXKIEHHBIX YHAaCTKOB XpsIla KOJNEHHOTO
cycraBa mauueHToB ¢ OA (n=5) W TPOM3BOJBHO PACHPENEISIOT A PAa3IUYHBIX YCIOBHM
SKCIIEPUMEHTANIbHON 00paboTku (4 3KCrutaHTaTa Ha rpymmy oOpabortku). Ilocne 24-dacoBoro
Nepruosia ypaBHOBELIMBAHMSA SKCIUIaHTaThl oOpadareiBator BMP-7 (1 HEM) mimm 12-mepHbIM
nentungoM cornacHo SEQ ID NO: 16 (10 HEM) B TeueHue 24 yac. DKCIPECCHIO THIEPTPOPHBIX
reHoB omnpenensitoT depe3 KOT-IILP wu wopmanmusytor st ypoBueir 28S pPHK. Ilocne
obpaborkm BMP-7 wumm 12-mepom aBTOpBI HM300peTeHMs HAOMIOJANIN ayH-PEryJSLUI0
nporuneptpodHeIx reHoB, Takux kak Coll0al (¢purypa 10A) u MMP-13 (purypa 10B). Takue
pe3yJIbTaThl HAXOISITCS B COOTBETCTBHM C JCHCTBUSIMH, ONMHCAHHBIMU BBIIIE, M TOKA3bIBAIOT
OMOaKTHBHOCTD MIENTHIOB COTJIACHO M300PETeHHI0, UMUTHPYIOIYI0 BMP-7.

ITpumep 7. OxpalnBaHue XpsIleBbIX SKCIIAHTATOB

XpsileBble 5KCIUIAHTATBI, MOJYYEHHbIE OT 2 MallMeHTOB, KyJIbTUBUPYIOT B TeueHue 14
naei B mpucyrctBun  BMP-7 (1 M) wmm  wmurupyromero BMP-7  nmentupa
GYAAYYSEGESAFPLNSYMN (SEQ ID NO: 8) mpu 10 #M. I'nukozamunornukanel (GAGs) —
BaXKHBIM KOMIIOHEHT BHekjeroyHoro marpukca (ECM) — oxpamusaror cadpanuHoM-O (B
KPACHBIN LIBET), U IPYrHe TKAHH, HAIIPOTHUB, OKPALINBAIOT OBICTPHIM 3€JICHBIM (B 3€JICHBIH/CHHHHA
I[BET).

O06a marmenTa Mokas3ay MOBBIEHHYI0 MHTEHCUBHOCTH cadpaHnHa-O B SKCIUIAHTATAX,
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obpaboranneix BMP-7 u nmentunom GYAAYYSEGESAFPLNSYMN (SEQ ID NO: 8), no
CPaBHEHHIO C KOHTPOJIEM.

Takue pe3yibTaTbl HAXOASTCS B COOTBETCTBUHU C JEUCTBUSMH, OMUCAHHBIMHU BBILIE, U
MOKa3bIBAIOT OMOAKTHBHOCTb MENTHIOB COTIACHO N300peTeHnt0, IMUTUpYomyo BMP-7.

ITpumep 8. OOpaboTka XpsIIEBbIX SKCIIAHTATOB

BepyT 3KCMNaHTaThl Xpsiiia 3 MM’ U3 Xpsila KOJEHHOro cycTapa namuentos ¢ OA (n=6)
u obpadarsiBator BMP-7 (1 EM), nentunom GYAAYYSEGESAFPLNSYMN (SEQ ID NO: 8)
npu 10 HM nim ciydaiiHeIM UppeNeBaHTHBIM KOHTPOJIbHBIM nentuaoM (10 HM) B Teuenne 14
naer. Omnpenensitor ELISA yposuu npocrarnanmuHa E2 (PGE2) u mporuneprpoduueckuii
dakrop.

O06pa3upl cnHOBHANBHON TKaHH naimeHToB ¢ OA (n=60) oOpabarsiBator BMP-7 (1 HM),
nentugoM GYAAYYSEGESAFPLNSYMN (SEQ ID NO: 8) mpu 10 HM wnnm ciydaliHbIM
UppENIeBAaHTHBIM KOHTPOJbHBIM nentuaoMm (10 HM) B teuenue 24 yac. Ompenenstor ELISA
ypoBau PGE2.

O6pa3up! Tkanu xuposoro tena ['opda maunentos ¢ OA (n=60) obpabarbiBaror BMP-7
(1 M), mentumom GYAAYYSEGESAFPLNSYMN (SEQ ID NO: 8) mpu 10 HM wumm
CJy4ailHBIM UpPpPENIeBAaHTHBIM KOHTPOJBHBIM nentunoM (10 HM) B Teuenne 24 yac. Onpenenstor
ELISA yposuu PGE2.

OO6pa3upl MeHnCKOBOM TKaHHU mnanueHToB ¢ OA (n=6) oOpabareBator BMP-7 (1 HM),
nentugoM GYAAYYSEGESAFPLNSYMN (SEQ ID NO: 8) mpu 10 HM wnnm ciydaliHbIM
UppENIeBAaHTHBIM KOHTPOJbHBIM nentuaoMm (10 HM) B teuenue 24 yac. Ompenenstor ELISA
ypoBau PGE2.

PesynpraTthl sicCHO MOKa3blBalOT cHUXeHHe ypoBHeH PGE2 B Xpslle M OKpy:KaroIHUX
TKaHsAx mnocie oOpadotku BMP-7 mmn nmentunmom GYAAYYSEGESAFPLNSYMN (SEQ ID
NO: 8). O6paboTka ciyyaliHbIM NENTUAOM He MPUBOANT K CHIDKEHHIO ypoBHel PGE2.

Takue pe3yibTaTbl HAXOASATCS B COOTBETCTBHUU C AEMCTBMSMH, OMHUCAHHBIMU BbIIIE, U

MOKA3bIBAIOT OMOAKTUBHOCTD MENTHIOB COTIACHO U300PETEHUI0, UMUTHPYIOIY0 BMP-7.
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<210> 1
<211> 33
<212> BEJIOK
<213> homo sapiens
<400> 1
Trp Ile Ile Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu
151015
Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala Thr Asn His Ala Ile
2025 30
Val
<210>2
<211>20
<212> BEJIOK
<213> homo sapiens
<400> 2
Trp Ile Ile Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu
151015
Ser Ala Phe Pro
20
<210> 3
<211>20
<212> BEJIOK
<213> homo sapiens
<400> 3
Ile Tle Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser
151015
Ala Phe Pro Leu
20
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<210>4

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 4

Ile Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala
151015

Phe Pro Leu Asn

20

<210>5

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 5

Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe
151015

Pro Leu Asn Ser

20

<210>6

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 6

Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro
151015

Leu Asn Ser Tyr

20

<210>7

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 7

Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu
151015

Asn Ser Tyr Met
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20

<210>8

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 8

Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn
151015

Ser Tyr Met Asn

20

<210>9

<211> 20

<212> BEJIOK

<213> homo sapiens

<400>9

Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser
151015

Tyr Met Asn Ala

20

<210> 10

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 10

Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr
151015

Met Asn Ala Thr

20

<210> 11

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 11

Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met
151015
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Asn Ala Thr Asn

20

<210> 12

<211>20

<212> BEJIOK

<213> homo sapiens

<400> 12

Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn
151015

Ala Thr Asn His

20

<210> 13

<211>20

<212> BEJIOK

<213> homo sapiens

<400> 13

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
151015

Thr Asn His Ala

20

<210> 14

<211>20

<212> BEJIOK

<213> homo sapiens

<400> 14

Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala Thr
151015

Asn His Ala Ile

20

<210> 15

<211>20

<212> BEJIOK

<213> homo sapiens

<400> 15

Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala Thr Asn
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151015

His Ala Ile Val

20

<210> 16

<211> 12

<212> BEJIOK

<213> homo sapiens

<400> 16

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser
1510

<210> 17

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 17

Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe
151015

Pro Leu Asn Ser

20

<210> 18

<211> 19

<212> BEJIOK

<213> homo sapiens

<400> 18

Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro
151015

Leu Asn Ser

<210> 19

<211> 18

<212> BEJIOK

<213> homo sapiens

<400> 19

Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu
151015

Asn Ser
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<210> 20

<211> 17

<212> BEJIOK

<213> homo sapiens

<400> 20

Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn
151015

Ser

<210>21

<211> 16

<212> BEJIOK

<213> homo sapiens

<400> 21

Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser
151015

<210>22

<211> 15

<212> BEJIOK

<213> homo sapiens

<400> 22

Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser
151015

<210>23

<211> 14

<212> BEJIOK

<213> homo sapiens

<400> 23

Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser
1510

<210> 24

<211> 13

<212> BEJIOK

<213> homo sapiens

<400> 24

Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser
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1510

<210> 25

<211> 12

<212> BEJIOK

<213> homo sapiens

<400> 25

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser
1510

<210> 26

<211> 13

<212> BEJIOK

<213> homo sapiens

<400> 26

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr
1510

<210> 27

<211> 14

<212> BEJIOK

<213> homo sapiens

<400> 27

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met
1510

<210>28

<211> 15

<212> BEJIOK

<213> homo sapiens

<400> 28

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn
151015

<210>29

<211> 16

<212> BEJIOK

<213> homo sapiens

<400> 29

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
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151015

<210> 30

<211> 17

<212> BEJIOK

<213> homo sapiens

<400> 30

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
151015

Thr

<210> 31

<211> 18

<212> BEJIOK

<213> homo sapiens

<400> 31

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
151015

Thr Asn

<210> 32

<211> 19

<212> BEJIOK

<213> homo sapiens

<400> 32

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
151015

Thr Asn His

<210> 33

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 33

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
151015

Thr Asn His Ala

20

<210> 34
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<211>28

<212> BEJIOK

<213> homo sapiens

<400> 34

Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe
151015

Pro Leu Asn Ser Tyr Met Asn Ala Thr Asn His Ala

2025

<210> 35

<211> 27

<212> BEJIOK

<213> homo sapiens

<400> 35

Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro
151015

Leu Asn Ser Tyr Met Asn Ala Thr Asn His Ala

2025

<210> 36

<211> 26

<212> BEJIOK

<213> homo sapiens

<400> 36

Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu
151015

Asn Ser Tyr Met Asn Ala Thr Asn His Ala

2025

<210> 37

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 37

Ser Thr Gly Ser Lys Gln Arg Ser Gln Asn Arg Ser Lys Thr Pro Lys
151015

Asn Gln Glu Ala

20



31

<210>38

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 38

Glu Ala Leu Arg Met Ala Asn Val Ala Glu Asn Ser Ser Ser Asp Gln
151015

Arg GIn Ala Cys

20

<210> 39

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 39

Ala Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg Asp Leu Gly Trp
151015

Gln Asp Trp lle

20

<210> 40

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 40

Trp Ile Ile Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Cys Glu Gly Glu
151015

Cys Ala Phe Pro

20

<210> 41

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 41

Phe Pro Leu Asn Ser Tyr Met Asn Ala Thr Asn His Ala Ile Val Gln
151015

Thr Leu Val His
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20

<210> 42

<211>20

<212> BEJIOK

<213> homo sapiens

<400> 42

Val His Phe Ile Asn Pro Glu Thr Val Pro Lys Pro Cys Cys Ala Pro
151015

Thr Gln Leu Asn

20

<210> 43

<211>20

<212> BEJIOK

<213> homo sapiens

<400> 43

Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val Ile
151015

Leu Lys Lys Tyr

20

<210> 44

<211>20

<212> BEJIOK

<213> homo sapiens

<400> 44

Ser Ser Asn Val Ile Leu Lys Lys Tyr Arg Asn Met Val Val Arg Ala
151015

Cys Gly Cys His

20

<210> 45

<211> 139

<212> BEJIOK

<213> homo sapiens

<400> 45

Ser Thr Gly Ser Lys Gln Arg Ser Gln Asn Arg Ser Lys Thr Pro Lys
151015
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Asn Gln Glu Ala Leu Arg Met Ala Asn Val Ala Glu Asn Ser Ser Ser
202530

Asp Gln Arg Gln Ala Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg
354045

Asp Leu Gly Trp Gln Asp Trp Ile Ile Ala Pro Glu Gly Tyr Ala Ala
50 55 60

Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn Ser Tyr Met Asn
65 70 75 80

Ala Thr Asn His Ala Ile Val Gln Thr Leu Val His Phe Ile Asn Pro
8590 95

Glu Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gln Leu Asn Ala Ile
100 105 110

Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val Ile Leu Lys Lys Tyr
115120 125

Arg Asn Met Val Val Arg Ala Cys Gly Cys His

130 135

<210> 46

<211> 139

<212> BEJIOK

<213> homo sapiens

<400> 46

Ser Thr Gly Ser Lys Gln Arg Ser Gln Asn Arg Ser Lys Thr Pro Lys
151015

Asn Gln Glu Ala Leu Arg Met Ala Asn Val Ala Glu Asn Ser Ser Ser
202530

Asp Gln Arg Gln Ala Ser Lys Lys His Glu Leu Tyr Val Ser Phe Arg
354045

Asp Leu Gly Trp Gln Asp Trp Ile Ile Ala Pro Glu Gly Tyr Ala Ala
50 55 60

Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn
65 70 75 80

Ala Thr Asn His Ala Ile Val Gln Thr Leu Val His Phe Ile Asn Pro
8590 95

Glu Thr Val Pro Lys Pro Ser Ser Ala Pro Thr Gln Leu Asn Ala Ile
100 105 110
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Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val Ile Leu Lys Lys Tyr

115 120 125

Arg Asn Met Val Val Arg Ala Ser Gly Ser His

130 135

<210> 47

<211> 28

<212> BEJIOK

<213> homo sapiens

<220>

<221> npu3Hak omuOKu (misc)
<222> (1)..(3)

<223> Xaa MOXET NPeACTaBJATb

AMHUHOKUCJIOTY

<220>
<221> npu3HaK OHOKU
<222> (6)..(6)

<223> Xaa MOXET NPeACTaBJATb

AMHUHOKUCJIOTY

<220>
<221> npu3HaK OHOKU
<222>(8)..(8)

<223> Xaa MOXET NPeACTaBJATb

AMHUHOKUCJIOTY

<220>
<221> npu3HaK OHOKU
<222>(13)..(13)

<223> Xaa MOXET NPeACTaBJATb

AMHUHOKUCJIOTY

<220>
<221> npu3HaK OHOKU
<222>(15)..(17)

<223> Xaa MOXET NPeACTaBJATb

AMHUHOKUCJIOTY

<220>

<221> npu3HaK OHOKU

coboit

coboit

coboit

coboit

coboit

TFOOYIO

TFOOYIO

TFOOYIO

TFOOYIO

TFOOYIO

BCTPEUAIOIIYIOCS

BCTPEUAIOLIYIOCS

BCTPEUAIOLIYIOCS

BCTPEUAIOLIYIOCS

BCTPEUAIOLIYIOCS

npuUpose

npuUpose

npuUpose

npuUpose

npuUpose
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<222>(19)..21)

<223> Xaa MOXKeT TMPEACTABNIATH COOOW JFOOYI0 BCTPEUAIOUIYIOCS B MPUPOJIE
AMHHOKHCJIOTY

<220>

<221> npu3HaK OHOKU

<222> (26)..(26)

<223> Xaa MOXKeT TMPEACTABNIATH COOOW JFOOYI0 BCTPEUAIOUIYIOCS B MPUPOJIE
AMHHOKHCJIOTY

<400> 47

Xaa Xaa Xaa Gly Tyr Xaa Ala Xaa Tyr Ser Glu Gly Xaa Ser Xaa Xaa

151015

Xaa Leu Xaa Xaa Xaa Met Asn Ala Thr Xaa His Ala

20 25

<210> 48

<211> 12

<212> BEJIOK

<213> homo sapiens

<220>

<221> npu3HaK OHOKU

<222> (5)..(5)

<223> Xaa MOXKeT TMPEACTABNIATH COOOW JFOOYI0 BCTPEUAIOUIYIOCS B MPUPOJIE
AMHHOKHCJIOTY

<220>

<221> npu3HaK OHOKU

<222> (7)..(9)

<223> Xaa MOXKeT TMPEACTABNIATH COOOW JFOOYI0 BCTPEUAIOUIYIOCS B MPUPOJIE
AMHHOKHCJIOTY

<220>

<221> npu3HaK OHOKU

<222> (11)..(12)

<223> Xaa MOXKeT TMPEACTABNIATH COOOW JFOOYI0 BCTPEUAIOUIYIOCS B MPUPOJIE
AMHHOKHCJIOTY

<400> 48

Tyr Ser Glu Gly Xaa Ser Xaa Xaa Xaa Leu Xaa Xaa

1510
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<210> 49

<211> 20

<212> BEJIOK

<213> homo sapiens

<400> 49

Ser Phe Ile Leu Lys Lys Val Leu Tyr Asp Arg Val Asn Asp Ser Ala
151015

Asn Ile Tyr Ser

20
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<210> 1

<211> 33

<212> ©ejyiok

<213> homo sapiens

<400> 1

Trp Ile Ile Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu

1 5 10 15

Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala Thr Asn His Ala Ile
20 25 30

Val
<210> 2
<211> 20

<212> OeJyiok
<213> homo sapiens

<400> 2

Trp Ile Ile Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu
1 5 10 15

Ser Ala Phe Pro
20

<210> 3

<211> 20

<212> ©OeJyiok

<213> homo sapiens

<400> 3
Ile Ile Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser

1 5 10 15

Ala Phe Pro Leu
20



<210> 4

<211> 20

<212> ©eJyiok

<213> homo sapiens

<400> 4

Ile Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala
1 5 10 15

Phe Pro Leu Asn
20

<210> 5

<211> 20

<212> ©ejyok

<213> homo sapiens

<400> 5

Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe
1 5 10 15

Pro Leu Asn Ser
20

<210> 6

<211> 20

<212> ©OeJyiok

<213> homo sapiens

<400> 6

Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro
1 5 10 15

Leu Asn Ser Tyr
20

<210> 7

<211> 20

<212> ©OeJyiok

<213> homo sapiens

<400> 7

Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu
1 5 10 15

Asn Ser Tyr Met
20

<210> 8

<211> 20

<212> ©OeJsiok

<213> homo sapiens



<400> 8

Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn
1 5 10 15

Ser Tyr Met Asn
20

<210> 9

<211> 20

<212> ©BeJsok

<213> homo sapiens

<400> 9

Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser
1 5 10 15

Tyr Met Asn Ala
20

<210> 10

<211> 20

<212> ©6ejyok

<213> homo sapiens

<400> 10

Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr
1 5 10 15

Met Asn Ala Thr
20

<210> 11

<211> 20

<212> ©6ejyok

<213> homo sapiens

<400> 11

Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met
1 5 10 15

Asn Ala Thr Asn
20

<210> 12

<211> 20

<212> ©6eJyiok

<213> homo sapiens

<400> 12

Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn



Ala Thr Asn His
20

<210> 13

<211> 20

<212> ©Oenok

<213> homo sapiens

<400> 13

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
1 5 10 15

Thr Asn His Ala
20

<210> 14

<211> 20

<212> ©Oemnok

<213> homo sapiens

<400> 14

Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala Thr
1 5 10 15

Asn His Ala Ile
20

<210> 15

<211> 20

<212> ©Oemnok

<213> homo sapiens

<400> 15

Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala Thr Asn
1 5 10 15

His Ala Ile Val
20

<210> 16

<211> 12

<212> ©BeJsok

<213> homo sapiens

<400> 16
Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser

1 5 10

<210> 17



<211> 20
<212> 0OeJyiok
<213> homo sapiens

<400> 17

Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe
1 5 10 15

Pro Leu Asn Ser
20

<210> 18

<211> 19

<212> 0OeJyiok

<213> homo sapiens

<400> 18
Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro

1 5 10 15

Leu Asn Ser

<210> 19

<211> 18

<212> ©OeJyiok

<213> homo sapiens

<400> 19

Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu

1 5 10 15
Asn Ser

<210> 20

<211> 17

<212> 0OeJyiok
<213> homo sapiens

<400> 20

Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn

1 5 10 15
ser

<210> 21

<211> 16

<212> ©OeJyiok
<213> homo sapiens



<400> 21

Tyr Ala Ala Tyr Tyr

1 5
<210> 22
<211> 15

<212> ©BeJsok
<213> homo sapiens

<400> 22

Ala Ala Tyr Tyr Ser

1 5
<210> 23
<211> 14

<212> ©Oenok
<213> homo sapiens

<400> 23

Ala Tyr Tyr Ser Glu

1 5
<210> 24
<211> 13

<212> ©BeJyok
<213> homo sapiens

<400> 24

Tyr Tyr Ser Glu Gly

1 5
<210> 25
<211> 12

<212> ©Bejyok
<213> homo sapiens

<400> 25

Tyr Ser Glu Gly Glu

1 5
<210> 26
<211> 13

<212> ©6ejyok
<213> homo sapiens

<400> 26

Tyr Ser Glu Gly Glu

1 5
<210> 27
<211> 14

<212> ©OeJsok

Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser
10 15

Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser
10 15

Gly Glu Ser Ala Phe Pro Leu Asn Ser
10

Glu Ser Ala Phe Pro Leu Asn Ser
10

Ser Ala Phe Pro Leu Asn Ser
10

Ser Ala Phe Pro Leu Asn Ser Tyr
10



<213> homo sapiens
<400> 27

Tyr Ser Glu Gly Glu

1 5
<210> 28
<211> 15

<212> ©6eJyok
<213> homo sapiens

<400> 28

Tyr Ser Glu Gly Glu

1 5
<210> 29
<211> 16

<212> ©6ejynok
<213> homo sapiens

<400> 29

Tyr Ser Glu Gly Glu

1 5
<210> 30
<211> 17

<212> ©ejyok
<213> homo sapiens

<400> 30

Tyr Ser Glu Gly Glu

1 5
Thr

<210> 31

<211> 18

<212> ©6ejyok
<213> homo sapiens

<400> 31

Tyr Ser Glu Gly Glu

1 5
Thr Asn

<210> 32

<211> 19

<212> ©6ejyok
<213> homo sapiens

Ser Ala Phe Pro Leu Asn Ser Tyr Met
10

Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn
10 15

Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
10 15

Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
10 15

Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
10 15



<400> 32

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
1 5 10 15

Thr Asn His

<210> 33

<211> 20

<212> ©BeJsok

<213> homo sapiens

<400> 33

Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu Asn Ser Tyr Met Asn Ala
1 5 10 15

Thr Asn His Ala
20

<210> 34

<211> 28

<212> ©6ejyok

<213> homo sapiens

<400> 34

Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe
1 5 10 15

Pro Leu Asn Ser Tyr Met Asn Ala Thr Asn His Ala
20 25

<210> 35

<211> 27

<212> ©6ejyok

<213> homo sapiens

<400> 35

Pro Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro
1 5 10 15

Leu Asn Ser Tyr Met Asn Ala Thr Asn His Ala
20 25

<210> 36

<211> 26

<212> ©6eJyiok

<213> homo sapiens

<400> 36

Glu Gly Tyr Ala Ala Tyr Tyr Ser Glu Gly Glu Ser Ala Phe Pro Leu



Asn Ser Tyr Met Asn Ala Thr Asn His Ala
20 25

<210> 37

<211> 20

<212> ©Oenok

<213> homo sapiens

<400> 37

Ser Thr Gly Ser Lys Gln Arg Ser Gln Asn Arg Ser Lys Thr Pro Lys
1 5 10 15

Asn Gln Glu Ala
20

<210> 38

<211> 20

<212> ©Oemnok

<213> homo sapiens

<400> 38

Glu Ala Leu Arg Met Ala Asn Val Ala Glu Asn Ser Ser Ser Asp Gln
1 5 10 15

Arg Gln Ala Cys
20

<210> 39

<211> 20

<212> ©Oemnok

<213> homo sapiens

<400> 39

Ala Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg Asp Leu Gly Trp
1 5 10 15

Gln Asp Trp Ile
20

<210> 40

<211> 20

<212> ©BeJsok

<213> homo sapiens

<400> 40
Trp Ile Ile Ala Pro Glu Gly Tyr Ala Ala Tyr Tyr Cys Glu Gly Glu

1 5 10 15

Cys Ala Phe Pro



20

<210> 41

<211> 20

<212> ©6eJyok

<213> homo sapiens

<400> 41

Phe Pro Leu Asn Ser Tyr Met Asn Ala Thr Asn His Ala Ile Val Gln
1 5 10 15

Thr Leu Val His
20

<210> 42

<211> 20

<212> ©6eJyok

<213> homo sapiens

<400> 42

Val His Phe Ile Asn Pro Glu Thr Val Pro Lys Pro Cys Cys Ala Pro
1 5 10 15

Thr Gln Leu Asn
20

<210> 43

<211> 20

<212> ©BeJyok

<213> homo sapiens

<400> 43

Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val Ile
1 5 10 15

Leu Lys Lys Tyr
20

<210> 44

<211> 20

<212> ©BeJyok

<213> homo sapiens

<400> 44
Ser Ser Asn Val Ile Leu Lys Lys Tyr Arg Asn Met Val Val Arg Ala

1 5 10 15

Cys Gly Cys His
20

<210> 45



<211>
<212>
<213>

<400>

Ser

Asn

Asp

Asp

Tyr

65

Ala

Glu

Ser

Arg

Thr

Gln

Gln

Leu

50

Tyr

Thr

Thr

Val

Asn
130

<210>
<211>
<212>
<213>

<400>

139

BeJok
homo sapiens

45

Gly

Glu

Arg

35

Gly

Cys

Asn

Val

Leu

115

Met

46
139

Ser

Ala

20

Gln

Trp

Glu

His

Pro

100

Tyr

vVal

beJsiok
homo sapiens

46

Ser Thr Gly Ser

1

Asn Gln Glu Ala

20

Lys

Leu

Ala

Gln

Gly

Ala

85

Lys

Phe

vVal

Lys

Leu

Asp Gln Arg Gln Ala

35

Asp Leu Gly Trp

50

Gln

Gln

Arg

Cys

Asp

Glu

70

Ile

Pro

Asp

Arg

Gln

Arg

Ser

Asp

Arg

Met

Lys

Trp

55

Cys

Val

Cys

Asp

Ala
135

Arg

Met

Lys

Trp
55

Ser

Ala

Lys

40

Ile

Ala

Gln

Cys

Ser

120

Cys

Ser

Ala

Lys

40

Ile

Gln

Asn

25

His

Ile

Phe

Thr

Ala

105

Ser

Gly

Gln

Asn

25

His

Ile

Asn

10

Val

Glu

Ala

Pro

Leu

90

Pro

Asn

Cys

Asn

10

vVal

Glu

Ala

Arg

Ala

Leu

Pro

Leu

75

Val

Thr

Val

His

Arg

Ala

Leu

Pro

Ser

Glu

Tyr

Glu

60

Asn

His

Gln

Ile

Ser

Glu

Tyr

Glu
60

Lys

Asn

Val

45

Gly

Ser

Phe

Leu

Leu
125

Lys

Asn

val

45

Gly

Thr

sSer

30

Ser

Tyr

Tyr

Ile

Asn

110

Lys

Thr

Ser

30

Ser

Tyr

Pro

15

Ser

Phe

Ala

Met

Asn

95

Ala

Lys

Pro

15

Ser

Phe

Ala

Lys

Ser

Arg

Ala

Asn

80

Pro

Ile

Tyr

Lys

Ser

Arg

Ala



Tyr
65

Tyr

Ala

Thr

Glu

Thr

vVal

Ser

Asn
130

Arg

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Ser Glu

Ala
85

Asn His

Val Pro

100

Lys

Leu Phe

115

Tyr

Met Val Val

47

28

Besiok

homo sapiens

misc_feature
(1)..(3)
Xaa can be any

misc_feature
(6)..(6)
Xaa can be any

misc_feature
(8)..(8)
Xaa can be any

misc_feature
(13)..(13)
Xaa can be any

misc_feature
(15)..(17)
Xaa can be any

misc_feature
(19)..(21)
Xaa can be any

misc_feature
(26)..(26)
Xaa can be any

47

Gly Glu

70

Ile

Pro

Asp

Arg

Ser Ala

Val

Gln

Ser

Ser

Ser
120

Asp

Ala
135

Ser

naturally

naturally

naturally

naturally

naturally

naturally

naturally

Phe Pro

Thr Leu

90

Ala
105

Pro

Ser

Gly Ser

occurring

occurring

occurring

occurring

occurring

occurring

occurring

Leu

75

Val

Thr

Asn Val

Asn

His

Gln

Ile

His

amino

amino

amino

amino

amino

amino

amino

Met Asn
80

Ser Tyr

Phe Ile Asn Pro

95

Asn Ala Ile
110

Leu

Leu
125

Lys Lys Tyr

acid

acid

acid

acid

acid

acid

acid



Xaa Xaa Xaa Gly Tyr Xaa Ala Xaa Tyr Ser Glu Gly Xaa Ser Xaa Xaa
1 5 10 15

Xaa Leu Xaa Xaa Xaa Met Asn Ala Thr Xaa His Ala
20 25

<210> 48

<211> 12

<212> ©6eJyok

<213> homo sapiens

<220>
<221> misc_feature
<222> (5)..(5)

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
<222> (7)..(9)

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
<222> (11)..(12)

<223> Xaa can be any naturally occurring amino acid
<400> 48

Tyr Ser Glu Gly Xaa Ser Xaa Xaa Xaa Leu Xaa Xaa

1 5 10
<210> 49
<211> 20

<212> ©ejyok
<213> homo sapiens

<400> 49
Ser Phe Ile Leu Lys Lys Val Leu Tyr Asp Arg Val Asn Asp Ser Ala

1 5 10 15

Asn Ile Tyr Ser
20
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DOOPMVYIJIA U30BPETEHUA

1. Tlentun nnsi TpPUMEHEHUs TPU JIEYeHHH, OOJIErYeHUW WM TpPenynpeIeHuN
OCTe0apTpuTa, KOTOpbIH uMeeT OT 12 1[0 28 aMHUHOKHMCIOT B JUIMHY M BKJIKOYAET
aMUHOKHUCJIOTHYIO mocnenoBarenbHocTh cornacHo SEQ ID NO: 16 unu ee BapuaHT cOrjiacHO
dopmyIe 2, mpuyeM aMUHOKHCIIOTHAS TTOCJIEN0BATEIbHOCTD YKA3aHHOTO TENTHIA CONEPIKUTCS B
SEQ ID NO: 34 unu ee Bapuante corniacuo gopmysie 1, rae popmyna 1 npencrasiser codoit

XI1X2X3GYX4AXSYSEGX6SX7X8XOLXI0X11 XIZMNATXI3ZHA(SEQ ID NO: 47),

rie

Xl=Auwmlvm L v M uma Y unu V i E vmn H v K v Q uma R

X2=Pumu Y unu M,

X3=Ewnm R v H v K wmu N v P v Q v S wmit T vt 1 v L vimu M unmu V)

X4 = A umu E unmn Q unu R wnm S,

X5 =Y unu N unu D,

X6 =E umu A unu Q,

X7=AwnmuuD umu E niin H umu K unu S,

X8 =F unmu A wim D v E vim H o Q wmm R wnu S,

X9 =Punu M,

X10=Nwum Aumu D vy S vt T vm E vimr Q vmmt R vma [ v 'V,

X11=Sum A vamu D v E vy H ynu K vnu N vnmu P v Q mmu T,

X12=Y v H viu D vy G wn H v N v R wonm S wnu T, v ripu 3ToM

X13 =Nwunu F uau W unu Y unu H unu K mnu R

u rae Gopmyna 2 npeacrasisieT coOOH

YSEGX6SX7X8X9LXI0XII(SEQ ID NO: 43),

B KOTOPOH

X6 =E umu A unu Q,

X7=AwnmuuD umu E niin H umu K unu S,

X8 =F unmu A wim D v E vim H o Q wmm R wnu S,

X9 =Punu M,

X10=Nwum A wuiu D vyt S wm T wnmu E vin Q womm R vt 1 unmu V, wm nipu s3Tom

X11=S umu A unu D unu E vnmu H vmm K wma N v P Q v T

2. Ilentun nns npuMmenenus no 1.1, npudem Bapuant SEQ ID NO: 34 sxmouaer 12, 11,
10,9, 8,7, 6,5, 4,3, 2 wiu | 3aMeHy aMUHOKHUCIIOTBI, BBIOPAHHYIO U3 TPYIIIBI, BKIIOYAOLIEH
3amennl X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12 u X13.

3. Ilentun nnst npuMmenenus no 1. 1 wnu 2, npudeM Bapuant SEQ ID NO: 16 Bxirouaer

5,4, 3,2 unu 1 3aMeHy aMUHOKHUCIIOTBI, BRIOPAHHYIO U3 TPYIIIBI, BKJIFOYAOIIel 3aMeHbl X0, X7,
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X8, X9, X10 u X11.

4. Tlentun ans mpuMeHeHHs 1o JroOoMy w3 mm. 1-3, mpudeM NenTHj BKIFOYAeT
AMUHOKHCJIOTHYIO ocsienoBaTeapbHOCTh corjacHo SEQ ID NO: 16.

5. Tentun ans mpuMeHeHws] mo JoOomy u3 mm. 1-4, mpudeM aMUHOKHUCJIOTHAsS
MOCJIeIOBATEIbHOCTD NENTHAA MOJHOCTBIO coaepskutcs B SEQ ID NO: 34,

6. IlenTun s mpuMeHEHUs Mo JoOoMy w3 mm. 1-5, mpuueM menTHn BHIOHUPAIOT U3
IpyHnbl,  BKJIIOYAKOIIEW  JIMHEWHbIE  MEeNTHAbL,  JIMHEWHBIE  PETPOUHBEPCO-NENTUMDL,
PETPOMHBEPCO-MENTUABL,  LUKIWYECKHE  MEeNTUAbl,  MOHONETJIEBUAHBIE  NENTUABI U

ABYXTICTJICBUAHBIC NMCNITHU/bI.
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