MODULATORS OF SCLERGCSTATI N BI NI DI NG PARTNERS FOR

TREATI NG BONE- RELATED DI SORDERS BACKGROUND OF THE
wo bdBNIISON [ 001] Ost eoporosis (OP) is a syst enPCI/EP2008/051128

skel etal disorder characterized by | ow bone mass and

m cro-architectural deterioration of bone tissue, wth

a consequent increase in bone fragility and

susceptibility to fracture. It is estimated that a 50
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lifetinme. The osteoporotic syndrone is nultifaceted,

enconpassi ng prinmary disorders such as post nenopausal
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adole@@n@tqr@ﬁab@bd@mg%m al |inkage anal yses have

[002] | de%to oss ¢ % é%‘%ﬂé Fés&%f %%f:l%&t&l%ﬁ@ ?@sgpﬁ%ﬁ%r defectlve bone

t ur TOVer*or mass,
forma$ibAgWe pgeuRsses e\fh&mtaraﬁmmﬂly sofipded ineadglthogao Qiapﬁhbxpmdeﬂl as a result

e e Lot el e scste (R0 3 oo
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ss. The reason for this is that the bone resorbing
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s recrultnment and activation
to risé WISt hilkioh by B0 ook ad tsmalien byel01$. dihetecina steady ingrease due to aging
¢ hor| tan and develop fromstemcells in the bone marrow,
ol the RAPEAEOR-ynct i onal osteocl asts are mul tinucl ear cells
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t hese specialized cells can resorb.

to prevent further bone loss. The reason for this is that the bone resorbing (degrading) cell - the

osteoclast - is a highly specialized cell specific to bone, and key mechanisms in its recruitment

and activation have been identified. Osteoclasts are cells of hemopoietic origin and develop from

stem cells in the bone marrow; mature functional osteoclasts are multinuclear cells and are

localized on mineralized bone surfaces that these specialized cells can resorb.

[005] New bone matrix is formed by osteoblasts, which stem from mesenchymal lineage.

These bone forming cells have three putative final fates: they undergo apoptosis (cell death),

become lining cells (flat cells on the mineralized bone surface), or are entrapped into the bone



[ 005] New bone matrix is formed by osteobl asts, which

stem from nmesenchymal |ineage. These bone form ng
w@edosmdsawe three putative final fates: they uPCEEBD08/051128

apoptosis (cell death), becone Iining cells (flat

cells on the mneralized bone surface), or are

entrapped into the bonematri x. The entrapped

termnally-differentiated cells are called osteocytes,

matri¥NTEderfa@pédrrmmslly-aifershtibiled RoNenre edlled ostedeyted vehich are the most
enbedded at regular intervals within the mneralized

abund@eh@mﬁlrls x1 hen dregrabaddedptaegiadnienyal§ wihia dhqymperdized bone matrix
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are coupled to neig g osteocytes and bone
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been defined as an increase in the risk of
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al (2008). § Bone Miin Reby BB dip rﬁskturesnskns ynh}’é@ﬂme@ by gneemi-resorptive
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need NABFeldeefptaeitBEbY drRigsl cdpible%lﬁ[r&%@itng thohy dehsitg $n adults, particularly
capabl e of increasing bone density in adults,
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aberrarglyihéghybask noeral dinsidy GRVID).ds sdésehasd formatiop gpd deposition exceed

resoré%g’{b?o V%ﬂaﬂ%ﬁes%ﬁ qﬁr Blo Fll}gﬁlc%%%%y&o&a?% A excé% For

exampl%%ble@bslt@ms 19@&@B§sll\&| dlsbrdlcﬁsludt exigits imcmasdddiong hsd twen in

I ncr eased bone nmass and strength. e
heterofa ERIGSTIESS | ke s DO ST e P St GORbE Harhe ke (SOBS)
typ1céLchl{a9é‘§ %ﬂ)agoﬁ k?’%?ﬁea@é’rﬁ@ 4rid RELIRERENTONE Gﬁlﬁfgeg Ffeial bones (e.g.,

kew se 'Si mpson- Gol abi - Behnel syndr one
result(r@@ﬁ@ottqdplgqawayd kalaxged nhyab biddged t Smhaiprlap}sferaBaﬁimn Daggése is an

autosplgafﬁqs%lgg L lﬁé%% gga}l‘ ﬁ%?rhzgd %ggl‘(seget aO(%/Iea%? gegeﬁn'lésg %F&Se is characterized
by a $yfinet@Bdally Phdredsad ’thYGan@rbf Busdrenob asely ﬁ)uﬁdl agatt a@gaged jawbone,
fecessi ve di sease characterj zed by skel e

but alge ar girlergementTHithe duld aabsed jaghyspaf, é@tgebqng% @s well as tubular bones of

hands and feet, resulting in increased cortical bone density. The clinical consequences of
increased thickness of the skull include facial nerve palsy causing hearing loss, visual problems,

neurological pain, and, very rarely, blindness as a consequence of optic atrophy.



by a symmetrically increased thickness of bones, nost
frequently found as an enl arged j awbone, but al so an
wendoangmspent of the skull, ribs, diaphysis of PONEP2008/051128

bones, as well as tubul ar bones of hands and feet,

resulting in increased cortical bone density. The

clinical consequences of increased thickness of the

skull include facial nerve pal sy causing hearing | oss,
[008] Vi STAE pREGR BBt 8 BRbvitRs ciapdiitichBtnethedsyoitaathsnt, and

bl i ndness as a consequence of optic atro hy.[OO%h:The
methodp e diagnasisd disowsisrsaelatedtte appasipa @ee@ﬁﬁr@&lw%@ D).

nmet hods of treatnent, and nethods of diagnosis of

di sorders related to abnormal bone mneral density
SUMMBIRY OEUHWARNVENTIAGN | NVENTI ON [ 009] The present

i nvention provides nethods, of treat.ing, anmelioratin
10091 o TB5 RFFESRIOToRA I o RBO T Gt pB e btoms of and
proted®AB 8gdThd Gh @berfHANBbieYm e RO &Rty IRE{IRF ardl/or a sclerostin-related disorder

sclefostin-rel ated di sorder conprising adm nistering a
compigingadministaning Greomipesitign eomprifinga wedgator pbthe sclerostin-binding-partner
. | e | n=hi_ndi neg- el d.nker | BR; ; -
e ST Lo QB Ay BUALP) frion. i
modulafir @b iticluds an Satittdypaud atitady-dika Scaffdldgendlhmaletulb,adymeric or

. an Anti body-1ike. Scaffold, small. | ecul e, chineric or,.
fusiory prgtessh p_ﬁﬁtts%emmletweﬁﬁ 'iﬂ_[alg’}tom %%PE?@”&%MH&?@ §igiipd asainst ()
scleroSte (& P4 éc@o&ﬁr&ndig@éﬁrﬁer%iiﬁﬁﬁﬁﬁgl #@qk 8BSt rlelly created epitopic

sclerostin; (i1) erost’i n-bi ndi ng-partner; (iii) a
determipemg) created by ehegclerastinessleyostindunding-ppines piteraction, or (iv) a protein

comn LS bEPBLAT by FEFRLS AL FnABLBASBHLRE pparppgsocel compsiions
as defife@heieih. CEIRk&XinGOlaRY idssordr,Arybepiant budie Sdin®ral &misidy disorder” and
B conposi tions include }pharnaceutical conpositions," as
sclergemrbiadingrppangs aredpms fyehsrdefipdhesdingi sor der,

] abggr SinfTHAS LM AS I Sr¥set OEARM préNiHes methods of treati
[0010] sc?gr‘%g'hf%-g [ lrrllg}ln - parﬁtjrier "Israsree terms nfpljrt heesrmgle1(‘)iSnoedrea nea
sclerobtixi-glated {i8@d6] (e By, ostaypardsinomsclarestdasisy amienyl aberratfebone mineral

s QRS o} AP PE55: FDRogle HFAL 0PeSiprem or

scleroSi: JRPEtiRREcEIn.and/ or an aberrant bone m neral density
di sorder by adm nistering a nodul ator of the
[0011% | dhegresert ipveption Buther Rygyides metBads foF ideatiingsan ageni qpadle of

j i .| - The,.pr . ] i . .
ot hERSH R OB TG ARSI SR e
measuringuhedlicrgion v sdedogtiositdraction oVithraosterostinHinding-ppramdroecasioned by
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sclerogtin-BaligartRe e tROprE@ht\81d MBSERE PR RGt enb@ddr 8&RIMions permitting
Preferabl'y said nmethod conprises the steps of: a)

the incoastian of thg sgetostirobindimgwiartherawith sclerostin; and b) measuring interaction of

the scgelggcl)s 15—?02% ixl?g'égellerg di ‘BN%(T:] g,(?lre}cogﬁré}r{ llpoélIrL] gl% gg%sgnﬁ%[%?ﬁ ga%?eﬁlézg BEGRE st agent

wherdi{ip4 aekda08in0dclerdbein sl oist bindibg-peaiitieg imedattiwr inwhé presence of the

scl erostin;. and b%, nmeasurjng interaction cg .
test agent, relative to the interaction 1n the absence of the test agent, identifies the test agent as an

antagonist of the sclerostin: sclerostin-binding-partner interaction, and wherein (ii) an increase in

the interaction in the presence of the test agent, relative to the interaction in the absence of the



the scl erostin-binding-partner with sclerostin in both
the presence and absence of said test agent wherein
w@ 2Qosmoxsecr ease in sclerostin: PCT/EP2008/051128

scl erostin-bi ndi ng-partner interaction in the presence
of the test agent, relative to the interaction in the
absence of the test agent, identifies the test agent
as an antagoni st of the sclerostin:

test aGe@it, GdRGFibNthB itdyelhdb@it Mot 4p@hist L tBE stérostin: slBsiBInding-partner

) i) an increase in the interaction in the presence of

Interag@. t est agent, relative to the interaction in the
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clerostin:
identi§dhgearoagentedpabld iofigropalatimethe isclemstic tLiRA. infegaptiah, Bichenethod

of non-limgi exa e, the, present jinventiaon .
compRaes e s R B CHsGlsS R Y HG e R e Py S egent. In
one eRBOMIRN, B thd 8ot bSO Afrbdily dx BRAAreciN & BRIP4 Y théfbg hodulates the

met hod conprises neasuring the alteration of

sclerogin:dRd¥t interastipnli hyonesmbrpimast dhe festiriganty small molggaler In another
. e i . t i . i
ol bGP o SRR o BF8An . o st agen
is a fisingirein cdmpkici4 thelt RP&Apiotedm. | n one enbodi nent, the
test agent |s fmal 1 ra)l ecul e .In another embodiment lerosti

10013 he AlisEtiony Bielerestigis{ it Bdipe-ReTIeE dtPrgetion. felgiopn or sclerostin-

indifd) LAY and! RGcIbRBEn PABNAY hdtivity i t/nEHsOfeiby PCR,
bmdngg; r{r}?glﬁﬁg@?gdé L %l pr o%ei n.I;EOOLSﬁ, Allt)e/rng?’: ons isn o
Taqmeu PERoshdga displdyesysems.rgebelacitaphorsaiss yeast-tivethebeid @5sgh, reporter gene

| erostip, or sclerostinbinding- rtner t el Do gitiag:
s SRRSOl Re OB BB L PR Bigtioncamer
a ganfiRAGieed] abyctifobur stamena FEIRcanageSREGPbayinay s MRiBscanner, a NMR
gel electrophoresis, yeast-two hybrid assbay . reporter .
scanngle RBARESAY ,maRblP?-hEP%CIE?flgWEFW‘HrF&ie%ﬁt‘é‘: inding-partner protein
ivil | RS Yicti Rty DY 608N bySEt&ting la¥hhifH2 in th
acnwm%%%%m@ lr:é @ﬁ%cti [ near}sscanlngra, a%Ellll' © )
interastt@nbetweenssc BREGT: staontierhinding/Rartsr.dnrdstectiag NigkRange in the expression
scanner,.of an X-r machi ne. The chan in .
or progeip S dfsslerdstn 8F Bt PRI PR R pG Wap p5ting A change in the
expre®Gér Ml grifteinABE] OF oSCdrahte lof thePR6tBINE YN M6 ktleidstin PRItwWaAS, preferably by
detected by detecting a change in the interaction

detectieg avhange il the Sént signaling rathyxay. fCabls iihighghe abpye-deggyibed may be
tecti C LNtk essian '
s LGEL 0 e CHANRE ISP ST lrRUGKRAR Ly o
cultuide telt bngapbe blistaiged fromt drenayereidtsn atransgepicatrginisrh.e$ath transgenic
of aone or nore of . the proteins jn e.sclerostin
orgenysanHOSIy-. BHOTE PS> dde Gt g apbiystice <P FREARE
[0014‘;}{139 e ipRGeRahvENBYN alss blovideS miHdab fdrh@emﬁbﬁﬁ% afl gt chRdle of
y be detected can be of bone, nmesenchymal, kidney
modufaging the sefergstinoscldrestiat ipdingpagnes intefaptionyapidhemethpd eQraprises
mecs i B B0 P AR L e Baroe mercion

in thel p€dchiéieof shidtagaiitearticdon pabing &dvittothe sighal g, resp@hse indidedtby the
sheep, cow or primte,

) ) . . [0014]. The pr eseﬂt .inventj og66 id
sclerogtiggelsresindhandingsparbws ntgactiogdn therappenge ghsal %%ﬁnt-c%rﬁ fly, sai
meth& comprises the steps of: a) contacting sclerostin with a sclerostin-binding-partner in the
presence and absence of a test agent under conditions permitting the interaction of the sclerostin-

binding-partner with sclerostin; and b) measuring a signaling or enzymatic response induced by



nodul ating the sclerostin: sclerostin-binding-partner
i nteraction, which nethod conprises neasuring the
wet@sadispg response i nduced by the scl erosti n: PCT/EP2008/051128
scl erostin-binding-partner interaction in the presence
of said agent, and conparing it with the signaling
response i nduced by the sclerostin:
scl erostin-bi ndi ng-partner interaction in the absence
the sc@®rostial Ql@%iﬁtbm&fﬁgﬂb%l@@ linterasiddr] wietehOglcleREP i @esorkd i the
steps of: a) contacting sclerostin with a
presexsce:wé thesiest agent odatigash A9 ondf”ion 3P heoppasd it A fesapREre dhe absence
|
of the%st agé{lgﬁ{dg%%ggﬂe tﬁﬁ%gérlltgg s Flﬁ %?ﬁlgpﬁfggh%giﬁﬁgleel;d@%n ﬁ%:lerostm
bmdl@paimestrmmactmnd Preferablysthe |51ggalmg91'egmai;d mgasoredeat tgpd) iscthe Wnt
eﬁgonse i nduced byt he sclerostin:
signaling 168ROLFS- - bi ndi ng- partner interaction, wherein a
[0015‘]3 ha'?Qﬁinbx@as%Qﬁ H§lﬁ1 | Bspoli® RHRSHBERACObS ‘JhB €est @feht @08 Mast 10%, 20%
of at |east 10% 20% or 30% conpared with the response
or 30%rcompered byg éribe responspén the gbseaerpit the gt wﬂte@emn‘@tﬂ@%test agent as an
agom%gﬁ’gl} SC 6r05§8a% e?os?m— Cﬂh‘% ?E.IJITI%? élﬁtgrg t?O(oHneA g %&@e lIbfl%Tlallng response
in thetﬂil@eﬁdegjfalhd tag agaam‘asleastrea%u &% oaB0%t@mpajedi sith the ridpbnse in the
nalln?qresponse [ 0015] i ncrease |

absenp SDR S IGI, REMIcs e Lo FUSHora Sh e ot S cxslspostn-
bmdligg ertrdPYadkctiaf% conpared with the response in the

ence of the test agent identifies the test agent as
[0016;]1n Hyomaysef I'@[‘l lirhi¢ing example.ttheypresent invention provides methods for

o B T BB BN ANEHOE P a8y o
compﬂ@es&ﬁealslﬁﬂfgtthé Oi¥nal 2igYe PonstO%d wed B tecsclirdtint DRP4 ﬁﬁmm in the

in the absence of the test agent jdentifies thg t est
preserggeitsaigd 92efH, AMCAFPATIRG it Fithithesigpaling sespppse induced by the sclerostin:
LRP4Si&e?arcﬁ§{x hﬂﬂé Hgéeﬂ& ofﬁa{dte@@ﬁt iRbd dabdd@Rent BRI&L aBdht WAV directly
of non- I'ng exa present 1nvention
or indireotit tddﬁ(ﬁmdrﬂaﬂﬁelb}omodldems tlfe}sclng)sam IRRhintecagiabl én ofie

duI t he .sc 0S RP4 i nte t| Q ich .
embofiGiogh A B EFEdS LRI (heheied SPP T Te LR @tent s an
1nhmﬁ&99@ggmh% the sclerostin: LRP4 interaction in the

presence of said agent, and conparing it with the
[00173; grtdba, tieg pres;@pbm@«txoﬁdmw@pswmp@s@@n E0IBRH§IRg an fgsnt capable of
moduLa%% é}?ecstcle (psnlpﬂsctl gst bbgg‘gﬁ? pglft%e?j ?tg;a?tggﬂ entlf[éd%@@ordmg to a method
as dedcFibléd stoivky Siid cbﬁiBésmdS’rd 1t1dfledee‘lwlaﬂmdellhtajab&)mﬂimntlons as defined
_sclerostin: LRP4 interaction. In one enbodi nent, the
hereig.est agent is small nolecule. In another enmbodinent,

[OOISZIhe lir@i%ﬁe@gg%ﬁf cdpbl@Rf hidQhiRtis ¥ sBbfsBRbindthg f28@dr/dre antibodies or

pr esent 1 nventl on provi des a COfT'pOSI tion
Antibodyriké scafga@mhagnem speeifiatl] etocshidrolgrdstinibinglingartner or a functional

prote ncfgﬂll;)p%trlg gn ﬁtg%e?{}%?]&nllg B(plltllggl F %1(8 %gs %gg gf &H(ﬁﬁxgﬁ) 'gg—rflke scaffold.

[00195ai ATHe PR3Ot ihvedHISn hIBE btivedes plettiods tadidgaiabing a sclerostin-related
conpositions,"” as defined

disorder and/or an aberrant bone mineral density disorder, or a predisposition to a sclerostin-

related disorder and/or an aberrant bone mineral density disorder in a subject comprising the

steps of (a) measuring the sclerostin: sclerostin-binding-partner interaction in said subject, and (b)

comparing the interaction in step () with the sclerostin: sclerostin-binding-partner interaction of



herein. [0018] Preferred agent capable of nodul ating
the scl erostin-binding partner are antibodi es or
wa\ndosioexsy+ | | ke Scaf fol ds that bind specifical | pct/apmas/asi128
sclerostin-binding partner or a functional protein
conprising an antigen-binding portion of said anti body
or said antibody-1like scaffold. [0019] The present
i nvention al so provi des nethods for diagnhosing a
a heafit§y) RAREIA) adeff@tRE ifdiSAMdrsc RS AlrelaRd ARBFded B pre@iBFosition thereto
m ner al denS|ty di sorder, or a predisposition to a
in said gutaechst i nr el at ed dlsorder and/ or an aberrant bone
n t i
[oo2qf " i ﬂ?ﬁfﬂf&, ifnthg ?%%SQE e BroShRIRERGPIR1AR MlinbBSfor
diagnesihgoadporosi ardclogsieasis, e n pireﬂlsq.)bﬂtlbm terdto, iB aisubject by (a) measuring
ubj ec i nteract.i I,.n St

the scarodin; HBPE Einghnglpisho Saub el Uk PhemEn A piAg S8 (8 hith the

sclerds{i'ﬁ qrae Blﬁdﬁngt)@a h&adn %fhlydwlﬁgzil\(i AUsHe, withodt Al SFRARLA or predisposition
indicating a sclerostin-related disorder or

to sclgnostdossp omsdiffiersmce indiceting psteopatadis b¢lerosteogiponprdiBgositéan thereto in
said % gon limting exanple, the present invention

Y& des net hods for di agnosi ng ost eoporosis or
[0021gcCl qfh@%ﬁ“@él&ilﬁvenﬁbn propides ia&&ﬂ‘iddtfbﬂideﬁtﬁ?h@taiscleirdistla—blndlng -partner

subj ect by (é%ﬁneasurlng t he sclerostln RP4 bi nd]
mimefi, \glaplarrg%ql Theatagnes pnileab AT oG ddiretions gt arsr?ciff@an-
blndu(%‘%j aref fht Q&loﬁ%lﬁlr Qidrbdin %Bgrém%é"ﬁiﬂeﬁgd Qf)mgrlgh%%éagﬂrmg the

|V|du e., one wthout an affliction or
mterapmsdwskn scﬂenostunb)t ocadidatapinedic é’yqfelabhh, $diémethod comprises: (a)
tin 0si s

conak R £ BB S SR BOR g o rcioncr

mimeBE W8@REletdMBNNIqP) MEAMHAES Fitétadidh P thef imdtidarith cydro@inawherein an
scl erosti n- blndlng%$artner m metic, which mnetic has

interaptien afdenst 1096407 Pr 3% offraboksarved fttheraious seleroptingclerostin-
b1ndu§{*)§{n%§ bﬁ&?&tf\?\ﬂ H&crnlgﬁltéé?ﬁné tdLS gg&%& R allidBe mimetic as ﬁ sclerostin-

erel conprises nmeasuring t
bmdmgqu&fracmlmetmmﬁthe swbktiomst i n by a candi date m neti c.

refe , said nmet hod co act.i.n .
100224 SRR s EL AR e B DR EF RO OF g gerostin-
b1nduﬂ’§f>emnte¥ hﬂﬂet‘ich %vlﬁdhtrﬁfn?&ﬁ:'h‘aﬁ tHéfsaﬁlE‘ &5l ARr li@pidved functional effect as

erostin; d (b) measuring interaction of the

sclerqstmvétndmgmrmesmtwgn with sgleerseinswherein theamgthpd epmptises measuring
the mgr&%gg 6&31388/ s.e cQ({ %)ZB‘ Ierotéﬁgiim%gﬁg [nYe%gctfo% EQS@S%%@O i Svith the

ner | nt erac

mgnaﬁh@&épc{m@dldﬁl&&eﬂl Hy sdlesdsltlﬁgsﬂesdsma-mﬂitﬁng@mﬂmd ateractiomBtdescribed herein.
a sclerostinbindin partner. m neti

Preferahlye id BiFHOQOTRYiSes, ) FRRARING SCIERsiT e arsenilge mimgtic under
condlﬂ{)x%vﬂegﬁﬁh ﬁ&@maqcﬁ&{oﬂtg@ml&w »Oﬂq @alérsétﬁ{ a8d {v) merasimrng,f

partner m mnetic has the sams simlar
signalimg fespEmes/ mdud:‘qgﬂrhytth@ srad:rogfrf mghetggnteraction, wherein a signaling response

scl.er ost,i N5 B ndi Rg-partner interaction w,th
that 1%:?‘1|leéavsb§(£%>,22’0 )ﬁ)/\ﬂléédg/lg RP ?ﬁé%%%"ﬁ%ﬁ“ the varxosl’lg gcl?rré)gtérb rslc:lergos‘un-bmdmg-
partner interactions described herein distinguishes the candidate mimetic as a sclerostin-binding-
partner mimetic of the invention.
[0023] By way of non-limiting example, the present invention provides methods for

identifying LRP4 mimetics that have the same, similar or improved functional effects as those of



the signaling response induced by the
sclerostin-mnetic interaction and conparing it with
wo b@ssogpal i ng response i nduced by scl erosti n: PCT/EP2008/051128

scl erostin-bi ndi ng-partner interactions described
herein. Preferably, said nethod conprises: (a)
contacting sclerostin with a candi date m netic under
conditions permtting the interaction of the mnetic

the infrddfioR GRS LRP4 aﬁ(‘I‘ gcléxgﬁtn{'@rﬁﬁ#ﬁérﬂﬁl Ahysidieatdl Renditions. Said
response induced by the sclerostin-mnetic

mimetips eanzbetidentifiedhe pmpbymgsthgmthorigderselswdwmh at is at

L ea 10% .20% % 0 e
I0024;'I,CI ?Ihs DfgspotTayen 1? rtﬁe rovgig%,] sdg% IEaé)gBIle ?Iéﬂpéi@?&ﬂ%%@b%ﬁ
expreSR&t; foregampR( @écli’eadlmgtpmtglwesblemdrhﬁ acandindhirecell ofetsclerostin-

as a sclerostin-bindingpartner mnetic of the
bindipghRaHer.on. [0023] By way of non-limiting exanple, the

re ; }

o0 305, NS A0 ORISR RIS B i
partnérumuteltlo ideintiBéd mcbshmgtotalmgbocbast descritet @bast. | ad parnpesétions include

d I t, | ph I I
“DhrEBEIER GAEPORU T SR PEGIAR- be | dont |11 60 by

[0026} P TOXipRGerithivemBbH ?ﬂ)&ld&@ sifetidae 8f hedtia Namdl Pz tHd eymptoms of, and
present invention t her provi des si RNA capabl e of

prote@ttsxgwlgawtr?gscwwéﬂﬁla@ﬂﬂ%w ap/o @rabés(am%dwée Hﬂ’éeéii‘lé%%lﬁl%dlsorder
compplg ?1% ?1%1@ n?ﬁ%fr%sdas%og%ggﬁlpﬁ g?ﬁ%h%g?cl%%gﬁn Bmﬁﬂlg ppaétggrnmlmetw which
mimetin hegthe sam@rsovilades irmprovehhsttionaheftaetmyr the selgroatin- -binding-partner
scl erostin-bindin rtner tic.identifjed.ac i,ng .
e AR G SRS BUTEth Sl SR 5 AERRing e
methéd%cﬂIeét‘iIfBed PR TREEMLAR: deRITPeRI)] PR8ertaiRémBRfimBME, said mimetic can
herein. [0026] The present invention provides, met hods

be an@htlbcrde'alr iAmgibodyiike Seadfoicher fragmeny thereofdirested agginst said sclerostin-
. -prot aga e el at ed di sorder
bmd"g%' I;mézl nglr' ILg‘%II a@gﬁédymrg%%h@n ensity di sorder
[002 O ml}ie%drésentaﬂ‘i’ﬂnﬂbﬁ bﬁjvid’él additiomble s rhéthed foo MjpEghsdimga dlsorder or
scl erostin- b|nd|n c{ & é;nstlc whi ch mrretié d
predigpoaitien fRea scgTRftinge A B oF ey BRGpone R BERal densyly disorder in
a subj%‘E‘I (%'hﬂﬁfsgl@ - Qgﬂsrlﬂ“ @?‘BE‘tQﬂng‘ e BEA&HHde @ec}@eh& c§fCaI RAPSHinbinding-

escribed~herein. m neti cs can easi |

y
partnércient inf sagsubject sindh @J)mhmpmgﬂ@dsth@teac@rheblélw %\lbw@ Wherria mutation in
urt her

the reggqcavqﬁcﬁ%‘??tgle@gﬁmg (I;}gxrgﬁer g%{lei xgglc?gt%%t g nrog nrpgeqatfg? alsgrder and/or an

aberratft 3bhdmehepdl dbfisigiRddkder BES p@ﬁlsgbsﬁ@m mereagau nst said
scl erosti nbi ndi ng- partner anti- LRP4 anti body

[0028)r  firhegpesant)invengon Ziso PrYidss és‘félmds Phinefipdpe %‘FWPT&'@%OH between
sclero%ﬁg 8I1<II 2 EI@IIaonytu?ngtng%gEtfxe »: t\?:%%lzioﬂ%n?tlﬁg Bl E, HE present

I sposition er and/ or
invengion ate@rdesnicthodnef mbdeatalg theimsdragtiodibsoyedasclerpstn suhi ed¢rostin-

bindiggg-a AR n%ggrhtggﬁ#dgfag%%ﬁ%gs&%ﬂﬁ&%&?{iﬁg% toIIFo r?lggulgtgtsclgreostm or
sclerostin-bindmg—partner protein levels.

[0029] The present invention is not limited to the native sequence of sclerostin or any of the
sclerostin-binding-partners described in detail herein. Furthermore, the methods and

compositions of the present invention encompass derivatives and splice variants of sclerostin or



gene in said subject, and (b) conparing it to that of
a healthy subject, where a nutation in the respective

wa@ edosnexsd4 n- bi ndi ng- partner gene indicates a PCT/EP2008/051128
sclerostin-rel ated di sorder and/or an aberrant bone
m neral density disorder or a predisposition thereto.
[ 0028] The present invention also provides nethods of
nodul ating the interaction between sclerostin and a

any oStk 6¢16%ktiMbiAtMgLpAsn 8 e dteibed BYdewailyheddinNBhed wherk ipogions or
exanpl e, the present invention includes nmethods of

fragmeptg afesammeyedntiesernostionstar agmertaay hays alfegd smingagidsequences.
cl g4, | fr f
oo} ShOBHARATARIG AR BTkt ARE B g fpamnt
sclerostin-bimdmgqatther; bzﬂmdmmgxqmmhimpolmeptléev hlnﬂewlcsica[lﬁwz%clerostm—
.The present inyv mte t,0 the

bindi fle oréafiarggﬁej.:]%:l rhsci qne odiment, sa1 sohl}f)?e polypeptide

consisEE SO Sktkdtelni 1A drGor DY TLRYeS, %)réﬂ&ﬁﬁlfy |tlb§§blyp'épﬂﬂé @dsisting of SEQ ID
herein. Furthermore, the nethods conposi tions of

NO 3{hRPppagehioI)nvent i on enconpass derivatives and splice
[003 ll cl @Séquggt 61?\%%%19?1&6 o @8 ¥n QI{tlthBg or Antlb(%jigt léllTeI Scaffold or

ng- partners descr
functlbﬁ{l @rdieinumpriving be amtgembﬁmﬁng)porﬁmagﬁmﬁ antdody ermplidypatbody-like

hese portjions o fra tered am no .
Seaffild WerBqEH AR OB SO DIREIET SSERC TrOBHETaHPP T P specifically
toa scﬂét%é.’t’iﬂjﬁﬁd tg%ﬁfth‘é?l By R leWibe B seiaRfibsdy s Aﬁltfbbéﬁ-'[ﬁﬁ@ Bcaffold or

scl erostin-bi nd |ng 1artner wher ei n sai d sol ub
8d

functlpmil ppﬁpnnni*ebﬂta bioding pesalérpssia tp yald@clgrogt;m -Bing g p@ﬁl]nﬁld |11ih gnother
embogar ! E ?}8@?9 bodglI %&%oé}ﬁzﬁé arffofd: % %@8& on. Sprl){é B?dlflﬁtes the Wnt

e con

mgnalﬁ—ﬁ@ paaselyl, bd Measdeddtin @l&ekb-fba:ieﬂaésaypﬂhefne rréibtlegt etibediment, said antibody
Ic-Ywe ptide consisting of SEQ | D NO.3 LRP%P
or Anfiko ) Scaffglyorfunetign rpé@,teﬁltbmwemlﬁ%ﬂ%lw grocs\ﬁld’és

an anti body or Antibody-like Scaffold or functional

protein conprising an antigen-binding portion of said
BRI]@H?]DEBGWPU)‘ION&DE THE FBGURES ke Scaf f ol d wherei n said

o0s2f o FaeY bR ol r ks B e bbb s miva.

[0033par M\gﬁfre 2 lsﬁbv@srlﬁat&H@ERPﬂfﬁfRNA&ﬂb@kdaﬁfhlr&ﬁﬂys D ability of sclerostin to
-li ke Scaffold or functional protein inhibits

lnhlblbislimrtﬁ awh (EBNerdiyity in HEKZEB gelbie| er ost i n- bi ndi ng
[003‘&? tF”b%%ée 3 rsﬁ'cr(v%‘ag% 26‘?{)3‘[%2&59 dHse stﬁ ?ﬁémmm ockdown.

nct ronal proteln nodul ates
[0035] he Fvgure 8a ghoalsithgefifat hf/\h&P4 aeerergasHioe éni Wintd -indided yagetdpflash

TR S L SRS A SO B0 e cionor

sclero%f?ﬁ" El'uf DR b W] -}dRde dupé¥edpilastBRITERN- @Eﬁ@ﬁbﬂgﬂﬂllﬁlgﬁﬁ 4c shows
RES [0032] Figure 1 shovvs anti-LRP4 si RNAs

the effdwéofFL&lb‘l anidk IyR%oW@mn oh frsactirnal sqlgosiag armaasﬂe)nszl-
1ndu08($I sxgagp%?r@ gpk?ﬁ: )I‘LR cin @%i(pe% kﬁgﬁ‘l‘% 4desﬂ6'\9§ the e%%cta(ﬁ* 'RB4and LRPS
overexpression on the action of sclerostin and Dkk1 on Wntl-induced supertopflash (STF)-Luc
in Hek293 cells.

[0036] Figure 5a shows the effect of LRP4 overexpression on Wntl-induced supertopflash
(STF)-Luc in C28a2 cells; Figure 5b shows the effect of LRP4 overexpression on the action of
sclerostin and Dkk1 on Wnt1-induced supertopflash (STF)-Luc in C28a2 cells



i nhi bit supertopflash (STF) activity in HEK293 cells.
[0034] Figure 3 shows a sclerostin dose response study
w@bdosn9isRP4 nRNA knockdown. [0035] Figure 4a ShOWEP10h&®051128

ef fect of LRP4 overexpression on Wit 1-i nduced
supertopflash (STF)-Luc in Hek293 cells; Figure 4b
shows the effect of LRP4 overexpression on the action
of sclerostin and Dkkl on Whtl-i nduced supertopflash

[0037 STF)gukei6 shawdHk @&t 0€kdl&pstii GUGSK Fsets mbiistor-ialueéd sikdline
of LRP4 and LRP5 overexpression on the action of
phosphatags as&vity) M@ SBR iefllon Wat | i nduced supert opfl ash

[00385) fST@ggjé‘? shdvs 18K €83t 6 5diSrostl GH4IRaId ﬁﬁ%\?{a‘ta&h&tief& @E4 cell-free

and LRP6 overexpression on the action of
basedsisdagr osti n and Dkkl on Whtl -induced supertopfl ash
(STF)-Luc in Hek293 cells. [0036] Figure 5a shows the
ef fect of LRP4 overexpression on Witl -i nduced

DETAHPED IDESCRETION BF THE INVER$BGNcel | s; Figure 5b
shows the effect of LRP4 overexpression on the action

[0039bf de fhermsesentrieasitptionsthe srmeptmeRtpdadas ol praphyladis or
preveﬁétﬁgagt%galﬁg%t L 0weH 88 uE)d (ﬁ‘[cﬁ%gie]estugbllgﬁ\% tﬁ:aﬁﬁ&%’?in&lﬂ@ing treatment of

sclerostin on I'bitor-induced _
patiersd pradispesed toibpesat{ag e toac tdlardstin-relatddddsidders hnddor] 2bOB it bone mineral

s e e MU Sl R LB T Ph R o of
progr&'gﬂ_)ﬁ‘lolfﬁg R PTI ON OF THE | NVENTI ON [0039] In the

present description, the term”treatnment" includes
[0040 0t A sprsebhsreinctsclerastingbindjrgrpartnsr’t inelidese het iggoteniteds the

curative of  di | W e, ' }
rottonfill Bty ST Y PR, Bl R GO S Rk
(Sdcdq, Asgﬂrﬁ(erC%RN}] _-S{eﬁiilﬁi!'ZQﬁNg] )SDREZIIR Faf*l,l ARG, Sﬂfnlﬁrzlg w{n_taschtoﬁ £TRIM26,

m neral density disorder | ients. ..
TRIMA St AR E R R GAL b R b et ez niadipgent, LRP4
and AQPPIRERH ©2oHBoRlink REmPh 828 @nd NP4 Havihg I D D 2iaRd 2

“scl erostin-bindi ng-partner” includes, but 1s not
respeédtivelyt ed to the follow ng proteins: Versican (CSPR),

0007 E i L b AR W e
interadlidn Betwt@NRkedstin@nd T REIBRGn-BiddMEIpartgbryasi defindd hatikalNondimiting
exam bl pPIFEI o REMIRAGAL I PBH D e g0 duf ebyatarigiton.
[0042?22%%&5&5 lgTrglﬂg‘[‘%géﬂstﬁﬁéﬂng?oﬁgsﬁr%ep’ MNShule@fiSorders in which bone
mineratdepsiog (B MDD i snabinogradyrandéer patholegiaally lnigh refatavesto dealihyessibjects, and
disor&rrs f.nnV\(/jliqicr:I?ggne mineral density (BMD) is abnormally and/or pathologically low relative
to healthy subjects. Disorders characterized by high BMD include but are not limited to
sclerosteosis, Van Buchem disease, bone overgrowth disorders, and Simpson-Golabi-Behmel
syndrome (SGBS). Disorders characterized by low BMD and/or bone fragility include but are
not limited to primary and secondary osteoporosis, osteopenia, osteomalacia, osteogenesis
imperfecta (OI), avascular necrosis (osteonecrosis), fractures and implant healing (dental
implants and hip implants), bone loss due to other disorders (e.g., associated with HIV infection,

cancers, or arthritis). Other “sclerostin-related disorders” include but are not limited to



i nteraction between sclerostin and a
scl erosti n-bi ndi ng-partner as defined herein.
wloovslopasps i ng exanpl es of interactions incl udepdi/ERDNS/ 051128
physi cal binding and indirect steric inhibition.
[0042] As used herein, "a sclerostin-rel ated disorder™
i ncl udes di sorders in which bone mneral density (BMD)
is abnormal |y and/or pathologically high relative to
rheunt¥@sill bAlritis) bjtecdrthritia netheltis and eresfoimmatisii anll/ ob preserve € pstkolytic
density (BMD) is abnormally and/or pathologically |ow
lesionse| atj ve to heal thy subjects. Disorders characterized
[004323/ il s9Re PMPein el dfeoditiredled diOtdd Mchi@es dddditions mediated by
cl erosteosi s, Van Buchem di sease, bone overgrowt h
sclerciiis or abevciatedawith 8 nimmner(z@d ) abmnaqlergstmlpm Tizsg)clude cancers
ers chara a
and oG AR e tToRr Bt oE STreran P oe of M variap wit
“sclerd MEPRIMEYJi NS HETPLY deSinsd thSffne SRRFdstin-related @BmeaCdan include myeloma
ost eogenesi s inperfecta Cl& avascul ar necrosi s

(e.g., podtindoraelesi vash ostgolticpianshieastamnest CHYAFINSE. MELared2

|
hepatgémhﬁgéaﬁlg@ln gplmeﬂaladég&egPég?%lgg%ﬁ?ﬁnéﬁgsﬁ?lﬁ;ég%c{e? gﬁﬁg‘@dhcer prostate
canceg,anm pmcseatlo rcamret,fas ivtel 1 anﬁ):rh@stagscthﬂco:fst in-rel at ed

oos o S SEE r 25 R 5 LRGBS conons

due af l@ﬁﬁ% éc%?os%ﬂds' &Ere@ﬁ@ﬁ BGe kRfne P SAEQ¥ibl schletir@NSaid disorders include
used herein, "a sclerostin-rel ated di sorder"

but ate rm@t hmé@ﬂ t@@n@h ronalriisarders at elampiplar disspsss (- & agute and chronic

glomea}‘lsl oglgpgmgxhg dra d \}Eﬁ)rggre%{\ger S%&{n%‘élilclﬁjlgghrh ﬁg)(rﬂé&a ndrome, focal

prohf@x&h@@@@ﬁﬁhﬂ@wpbﬂ‘nﬁﬁ glmulélelegons assctomgrbwah isgst@mic disease, such as
ost eopeni some_of . whi ch

: rI a
system S PR GBI DY a1 a: LS e SarouE, pul et Hamay fisbetes. polyeystic
kldneigl}sgﬁsgsﬁéo%ﬁﬁl aLied APMEARKS af@BhrbAfe! itlen AN BHPABeds85) Subular
eloma with osteolytic |esions), breast
diseasafcer acubotiubwacaaseests andakiata oenal faﬁgmapqi(g@yspg renal disepsemedullary
spongeﬁwgneg,arh%c!elpﬁxayg%yg %git%esa% C’ang ogemglg%sgt(es Q&ﬁc{é}lag‘gﬁ@g ac1d051s),

tubulc\li’ﬁﬂel'stiﬁﬁl EsdIEE.8S badesephiey, elﬁfg, ar{dQ@Aé]md%ced tubulomterstltlal nephritis,
"sclerostin-rel ated disorder" can also inc|ude_renal

hypergaleereis nephsopasty 12ad hRitkalemie Rephrepathya poyie gl rapylly progressive renal
failur® Chiin®Stehd £ %@%bf&%gilfhgﬁ dé goﬁth@ds&ilgﬂ'lﬁé'ea%% g., hypertension and

car |ovascu ature orders | nclude btt are not
nephrobaidrbsis] rmoroeauglhpathm &kmdlysio avemis, alserg¢romzltcmeml dificassadidBise

cot s e ST, ML it il ghobtasoms,
[0045]] OC HaidMiSYriidre bR inttudsbanRe hbOMaREY iotsush cz@‘&@ﬂ”ﬁculaﬁmsorders as
'esi ons associated with system c di sease, such as

lsche@wsheemd@emﬁgg nginhperiQriss Y ocandisipiasetinneard dyjerie dsvhemic heart
e
rheunhdtiicl feverah drheuiatichamesdiseasey budoaarditiss mites yalve pgolapsacartdenortic valve
t.ubul ' '
steno;igngcpnagrapigai géagﬁlglgqﬂgg § C\lfje{l\(/eula{rearﬁg Vagc%ialr %Bs%fucg\% %(s:i%gg,la%rial or
ventricular septal defect, and patent ductus arteriosus), or myocardial disease (e.g., myocarditis,

congestive cardiomyopathy, and hypertrophic cariomyopathy).
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sponge ki dney, nedullary cystic di sease, nephrogenic
di abetes, and renal tubul ar acidosis),
wo ndpalogispt er stitial di seases (e.g., pyel onephrP¢T/EP2008/051128

drug and toxin induced tubulointerstitial nephritis,
hyper cal cem ¢ nephropat hy, and hypokal em c
nephropat hy) acute and rapidly progressive rena
failure, chronic renal failure, nephrolithiasis, gout,

[0046Y as €QLRP adlisdagRin Mmeard.to 1dadpetheeaalsoibn afithe disorder, e.g., the
nephr oscl erosi s, n1croang|opathgighennlytlc ane

sclerogi s BehionTier #/pRFbeITARE ity gsprdenor o ofgoing episodes
i freat@dd renal infarcts), or tunors (e.g., renal

thmfiﬁ? d%garg?nona and nephroblastona) [ 0045] Sai d

(00473 s dhdérms 4prophylandb’Uete phayentiond magans immdtr@dhc onsgl @hrecurrence ofa

sctero§ BTN e 3 50 Re]Bel PGB Pl G prcopoross
sclero§labg8)ios carikehem ¢ heart di sease), hypertensive heart

di sease, pul mon heart di sease, valvul ar heart
(00484 < dssised herejn, “Tracdulaest indicaley e AR iorronival ardnugqee directly or

mdlregi! J?’ t%?@ Sx %?ﬁ ﬂ{ntlt!n% exq}ng)[egl caﬁ%&tt\ﬁ%ﬁme@y @ngéﬁ inh®1Cor stimulate,

enosi enital heart disease
agomﬁeeorgantagvmlzdv l]nlnaier anplou@$s aﬂlchxtremgthbn ocweaken! esi ons,

trial or, vent I‘J cul ar sept ef ect nd pat ent duct
[004girt &YSiUS ]%e)rem&r ﬁ@%ﬁa& Cﬂ‘?laff@eeagfe SP@?I Olg‘fﬂ}%cz A ?rggmc
comp&@HAABS biighMic %@I'hgb@f@%@ dX¥d “ﬁ‘ﬂﬁcﬁnhh’&gidlé edhpsund (e. g metal) that has a
cari omyopat hy) OO4@%ﬂ@Cure as used herei n mean

molequ@adveught pfﬂ@ssténm 3 il fs, @pé prsfesein dass thand.5 kli(ﬁ‘éltons
[00507 . gsgfsgd ﬂ‘erélgla g)%rtgf" cg(e%[lg ?srusgcpﬁ{te%haﬂggbq}a&hh rm “marker gene”

density disor epl so
and ista@icRed acid thabig géadily dateombit anﬂ/ﬁf)é%bdéﬁhegdne Iprmiuct that is readily
"prophyl axi.s" or "prevention" neans inpeding the onset
dew“@&e§@3UPr@ﬂ8%m%f a sclerostin-rel ated di sorder and/or

[005122 gg%fs&?'ifongl%ﬁ tFh A8 Hal SRR tequeice® ﬁl@@NA%?Jlatory sequences,

SI's, sclerosteosis, or cancer. [0048] As used
such ztsem@mmt,ers endndeas, aermiimatiors.cand shet e, st priovidetfer the gxpressiqyof a

codmﬁ a?ﬂuggc%%gl gllagt:c)%gn%r & aryogﬁ cg F . 831%%%%?]&1 n %Malggre coBtr?l sequences.

[00529" 3¢ FpitihateEseqaaR’ e DNAaREaEGON ﬁgxonltaﬁdiﬁer offinding RNA
pronote, and strengthen or weaken. [0049] used
polynigsgsgiima gell @}@dmtlagn@gaﬁsgrlmné&ﬂ dé)wns’réq:am }I‘PCthl’l) coding sequence.

For p\ﬂ%hs%? g%’( g%flmﬂl?%l@ gre%éﬁqmeﬁtlsﬁj ROMBhofR rsecgfegt?c'?ib ‘Boﬁm(w nds

n 1 norgani c CO ound et al
termulithe‘dy thasamcmpﬂcennitlatlomstegdmﬁ e@fendggstrtm |ﬁ5 Flirection) to include the

m1n1r1?%%ggl?1 Egg:g%ﬂ é%%tgtggge:s{a&')fq 18}.tlal£]e " écr?pg{(o Saggevelts%efc'ectable

above BHcRESHRN ¥Eiahh YheWrbhofehSequigiodwillie Keundgemaiscrigfitbni ifitiation site
nucleic acid that is readily det ect abl e and/ or encodes

(convanlgletbedqéngdj fastexahple, bysmppnieg With guelease ). sygHlips pgotein binding
domaglg E%Jn% rnaség sq [é%%cgé]res}o %ﬂ%&él‘;&% ﬁﬂx?lnrgsd?%% g@@hﬁ%‘i‘dsg nal

[0053] A coding sequence is “under the control” of transcriptional and translational control
sequences in a cell when RNA polymerase transcribes the coding sequence into mRNA, which is
then trans-RNA spliced and translated into the protein encoded by the coding sequence.

[0054]  The phrase “pharmaceutically acceptable” refers to molecular entities and

compositions that are physiologically tolerable and do not typically produce an allergic or similar
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such as pronoters, enhancers, termnators, and the
like, that provide for the expression of a coding
weeqsmses i n a host cell. In eukaryotic cells,PCT/EP2008/051128
pol yadenyl ati on signals are control sequences. [0052]
A "pronoter sequence" is a DNA regulatory region
capabl e of binding RNA polynerase in a cell and
initiating transcription of a downstream (3
untovélird BGEGHN) JuchQe ighgdris epret AeLineFdndphi Hias svhen hdmlafistered ¢ a human.
t he present i nvention, the pronoter sequence is
Preferslyn aroeped hieteins thyfeqmy Rhaﬁn%ceaswaﬂlpi@cqepaﬁ% ARG305 gpproved by a
i ec
reguliHy dp BV U5 Ko o RS er gt G 3Rleh o 1 S Ehhcdgia or
other germeaallyaegogn«zed pharimatepeia fom ss ingningals, and meveparticularly in humans.

able“above ackgr nd /thin the pronmot.er . .
100580 G T B AT eher el ReR P APl P S F VBPEvih pich the
comp()@rmg Qi B1térkd dRich PRETasutRNARieRs cddybersapilé IGuivé, istich as water and

nucl ease Sl as well as protein binding domains

oils, ipeluding Hnge Ozéleftﬁ@éqﬁlée gninpabsisapiablp e sypfetic Raigh), ﬁ!éﬁhr?é pgpnut oil,

soybeah ol Hff ﬂss%san[xeoa?gi%d e ﬁ?g ﬁ%te? o H@FB&S éo?ut idhdefe §({]§t10ns and
contto transcriptional and tran at] onal contr

aquedie Jetarse and glyeercledolutivhe are Rieablyyemgriayed as camscy; por@isularly for

.t codi ng_se NA, which i.s t.hepg trans-RNA

njecs) 8OO G PRTR 5 BT 5 GTehir R BOB ) he

PharrrRehiA1 SGEMReCs E[ WORltinthe phrase "pharnaceutically
acceptabl e" ref'ers to nol ecular entities and

[00563 onpds mhra@ “thevapeutieadlysifpstivel aseuns] ang “efedivgismouaipreigsed herein
not t

ol TR0 05 B A 15

perceht, kfore pofitatay by i lsdsepe ﬁelt:éntﬁaridmmn preﬁr&lﬂg ipadyent, a alinically

used herein, the term t abl
signifiaande Tai3op Bipeany: SiighPal SHPabenDy M (YiETeaHe o
thera%glg?a ALt SOMRE MR Rl ert kLSt érl"nﬁﬂ?@véﬂiefﬁt in a clinically significant

copeia or other generally recognized
condipihm’symptomenaha‘lmst use in ani rral S, and rmre particul arly

[005’& inl éﬂ#ﬁg%sql maée)l(rléx setFnag] ﬁ?a rerusg a?éﬁ{l%]r% Vﬁeut]ﬁal and
diagnb§tR d’éﬂfﬂéﬁﬁﬁﬁ% of thathitbybs E(ﬂﬁ}&ﬂmd@ﬂmﬂei@mfdﬁﬂmelmﬁingéihhlbltory nucleic

carriers can _be sterile liquids, such a te
acids Guafses SRRV ERNHY: @tﬁw@ubqadlﬁs@ﬁnabwnalkea%aﬁfeﬁa Eraispes.

polyp%l;)trl]cge\ré,gfﬁ nfs RbFng; vaf‘l n(g%t}ﬁ&? ﬁPHaElaE:' tilat yl%etf&@d Sdependently for

_ sesan¥ 0| or agueous
such parpoxes, carhl 13 abaommnsmbvuthnhlmremndmaqumus dext rose and
ons

o5 ST R 20 B R B i comprss

aminehdid @éﬂu@n&hﬁ@éﬁ&%ﬂbﬂo@éﬁ of fdlypeplife RbChBOBET hlbge b)ﬂthe 1ntr0duct10n
"Rem ngton's Pharnmaceutical Sciences" by E. W Mart

of anfigpss] re’-ﬁdee pihstigitigns; Kih]éﬁ%fﬁélﬁtaﬂ@ﬁplllsy opd ﬂ\é‘é?lF peid @ﬁﬁuﬂﬁmﬂde that has

been moglﬁe bg ﬁiér 1Str gﬁ of c?eoH ﬁb& Jrqulyﬁgﬂs %@dltlons or
u reduce east about 1
mutaﬁ@fsCElli‘d deri&’ﬁ&ﬁeﬁxﬁt&@(yadw natlebmﬂas pro!ﬁﬁn pepdegpeptiderposesses a similar or
preferably at |l east 90 percent, and nost preferably

ldentﬁalefvemon % thﬂ Rafing pplypeptide.
[0059]  “Inhibitors,” or “antagonists” refer to inhibitory molecules, including those identified

using the sclerostin: sclerostin-binding-partner screening methods described herein, of sclerostin

and/or sclerostin-binding-partner activity, or of the activity of related proteins or pathways (e.g.,
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significant deficit in the activity, function and
response of the host. Alternatively, a therapeutically
webdosovigsye anount is sufficient to cause an i NPCDERIBS051128
inaclinically significant condition/synptomin the
host. [0057] "Agent" refers to all materials that may
be used to prepare pharmaceutical and di agnostic
conmpositions, or that may be conpounds, nucleic acids
BMP(WﬁiC leted. I’Iﬁhlbi’ddﬂis lahd Sitygoniked BhE bagieis thatelacieases BIBA,or prevent,
etc.), antibodies, Amtlbody-llke Scaf f ol ds,
slgnah%wp arpath@v,awa@éfor phich pegrenidhe formatigmahrretein wisrestions and
cmnp&&é'ants or other materials that may be used
ependently for such purposes, all in accordance
[0060M t MYMihetip’ es@nding tovthe present ir@\@ﬁ&@f} indbedeisvat ismot limafedtg a

i ther C ound rotel tide t
polyriBidr f BeidR BPvC ot Bl adhels e 8 B Bigan m0Gfule. and an
antib®ly RAhiRPSihdiag thexﬁtaﬁer@(ﬁe Middeties &6h RYusd® mirror (or enhance) the
I ntroduction o? am no acid residue substitutions,
activighedfea prgtngi, oeptisggertnobipsptidsrofantgisst @ige sgleragtiper a sclerostin-binding-

partni&bfi%g af f&rhﬁ m ucliegﬁfcl?e ’JQ&H% t@?{)&é(ntﬁlté {REefr CtF of the scl’erostm

tro ron o de®su utions or
scler@daibiridinyspatneninteaidtions. The derivative nucl e| c aC| d

nucl eot j de, proteln or poly osses I ar
(00614, iCRakiE il fceand nabirgligE Sﬁ%ﬂﬂ HOBBOY obefiging for Sxample,
synthEtQ@sﬁl%lll mbrRBIBd, E%P@und@ Eontﬁﬂ&@ﬂl@%trﬁ&tgr of 5188, pladt, bacterial or fungal
I nhibitory nolecu i ncl udi ng those |dent|f|ed usi ng

cells aheel o congttianed mediusn Gomi siclyrallsi Mimstie compownds éambagetermined
usmggﬁef @ngxggﬁ Scrrlll)e %lor\]a?r ﬁétlc% 1? g{n%?att%fr]bag?djélﬁé knowledge of the

i Ng- par t ner
crltlcﬂﬁ"éﬁdluek wf @fsulf &Jt ptodeinrepties, @Sly@éptﬁhtvﬂmﬂy&n(mmgc nBivy] polypeptide

etc.). Inh|b|tors and ant agoni ent
functioaiA BT 288 hayg the game, sipiag 9k H?progt({;ﬁ'ﬁ?tf%’aptffeﬁ%as the
polypgﬁtilde@r”géc’%tﬁ@ Y Yrotdih Far %ﬁlﬂ‘?ﬂ% d&h%neﬁor mation of protein

I ons “and conpl exes. M netic,
[0062)cc dl?hdltmgl ‘t@ubhestrpn@siemﬂAi’ nv‘édsRM” a3 weet beessn, refens tp g complex of

rxbongngfns hg'dpoj?%ltle% ﬁ%\%@ %@1{;{? sqru’gt rF trkscljrggatw% anlﬁog}agalle and

substa’t&ﬂﬁll?1 RompleiRadyy, as défiet gE@krephlﬁtdd:lEl geifl sagiBNThe hes ednds forming
ics can be used to mrror (or enhance) the

the dudex situcturemay bp didfessnt pogsieps plane lyigepdiNggagiere ‘Gghey may be
separ%t@ BRI L oléc‘abeg.n g\llﬁr%t% &F%{e _mcﬁecuées, such siRNA are often referred to in

cleros gpartner), in order to, tor exanple,
the hfe&plhre aabi@NAa(shore mferforing BNAT)i AYlere the teb eands aod parhef one larger

scl er ti . scl erost bi ndi.n ner. ;
moleqifio 3] etatectis SrFoEd PEe CHRBERA Ein PO S n Biigen the 3-
end of QH@Q%BQ Sind tHRS) &4 SThe feSechVAORESsrafd Firgid the ﬂﬁﬁbk structure the
nol ecul es, conpounds contained in extracts of anim

connq@ltlagi RNA olwstireisireferred tof asragpirpiallpap,” SshomdpirpigRNA,” or ShRNA K
rga dtlb oS e? s 1E g&rg{g}:te{i 85%%%919 bgl%lle!aﬁs o%maﬁ fn ﬁﬁim%%Bgcﬂ chain of

ermn
nucleotides between the 3’-end of one strand and the 5’end of the respective other strand forming

the duplex structure, the connecting structure is referred to as a “linker”. The RNA strands may
have the same or a different number of nucleotides. The maximum number of base pairs is the
number of nucleotides in the shortest strand of the siRNA minus any overhangs that are present

in the duplex. In addition to the duplex structure, a siRNA may comprise one or more nucleotide
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usi ng the nmet hods descri bed bel ow. M netics can be
gener ated based on a know edge of the critical
w0 e@sdonss4 of a subject protein, peptide, polypeQL/ER®08/051128

whi ch can m mc normal pol ypeptide function. A mnetic
can have the sane, simlar or inproved functiona
effects as the pol ypeptide, peptide, or protein after
which it is designed. [0062] The term "doubl e-stranded

oveth’x\é@ [9addiaeRMAusSedas tHis @ cifieitin) ' sIREAE sayt mclade chgmhiexd

ri bonucl eic acid nolecules, having a dup ex
modlféqapg@sttg,r@og@ﬁqugsf i ladine stibst an%aélrr&ql atlgplqjat multiple nucleotides and

mclucﬁﬁé)%i @?Eé & éfdlﬁﬁ:ﬂﬁh? GROb & dherdds oo tRbaY eAnﬁ wedhei ©
ac ran two strands formng the dup ex
modifidations, as esedvyy absRYA fype exvlecplss aiesneonppassadedyl ‘arRfeA” favahe
ul e, e be separate RNA nol ecul es. Were
purp°§"e§|d§&13f‘ épeﬁ%gaﬁm %’Eﬂﬁ%@ such si RNA are often referred
[0063&0 AR dsBBhdrbines Bluielcdtias owdrimiNg” (e & melmpﬁfédafucr@tlde or
Wiere the two strands are part of one_ |ar

nUCICmeéﬂiﬁilt Br otrydel fromahe fenlex grustuse ﬂfﬁa‘é‘% b@?el&ﬁ 3’-end gf one strand of the
h d Rk 93 e IY)
SR ALl h L SO 5 RS
means$ thaethelrefags 10 m@pairhda nukigdtieks sttthatendipfthetsRN A pinm oot Iilumg:otide
RNA chain is re edt‘hﬁ

over e B LD ARS8 BR nes e

no nu@l@@ﬁk%cév%%aﬁgﬁ%xﬁ@f i dihdmBREule! PEF clirt@ctdfical caps or non-
uni nterrupted chain of nucl eoti des betWeen the -end

nucleotidecaheminat mnwuambmtm@teg teihe Biend prS rendpé e siRANderpapot considered
strand f.0 f connecti ng
in de G OIE P BUITL U R B EtsRbhe'S) § oy WRGE O
[00643t I aMd SeritEtiantiainee §tfaﬁd’s fifars ay tha s’darfdf(ff rassiR N Auwatinielt irmfudes a region
nucl eoti des. The nmaxi mum nunber of base Eal rs is

that is\ypkeiantiably camplemsniageto 3 rachsedupset dsused herig. the t?rﬁb Fregion of
cornp%ln@yénw TR Xh@l‘égf B"l‘ﬂgﬁe ﬁrﬁﬁéns@ s@ard tﬁ§ﬁ§”’suﬂsfhnhﬂl¢y complementary

I'n ad |t|o to the duplex structure, a siR
toa smnmfmrex&nple adarget snweacmus defneddersin r\thrrg ghe region Of

o 8 R FRE S ¥ere o

tolerakddGh el tB@ninMbSEiam dnd| ifpReedt] &algbunallyein arfuﬂxﬂm@ll région or regions, e.g.,
nucl eoti des and i ncl udi ng all_types of nodifications

withinl ps% Hode 2HBileptidesiof Rh%imnql/ﬁr $HEMAAES. Any such
[00651?1 diqhl Gl g@%s'e sﬁ§ndé‘sl\§§dus]p@ P@I?:h é%%}'étc; the %trm (ﬁcd'glﬁNAat'hgt includes a

conpasse pur poses of this
reg1ol$ﬂﬁtisfsubmmlany emﬂpleinantmy to[aGeE 8] ofkhe laawnkmtend, a

nugl eot.i de overhang" .refers to th paired .. .
o025 P Pk Bk B RE Seaing oo

absorPii 8% e EAE Y IsQm@Ersod biRNbsebiaNedinthe 8 d ABSorpfién or uptake of
strand of the si RNA extends beyond the 5' -end of the

siRN Atche peeait tupigh unaidel diffusistess acthvg|ogHular procespgs, pt bipgiiliary agents or

t hat t [ [
devw% 3[(})0 FgaaIng ol}gﬁgte?m A& IHIWPe% th %gllﬁHgkt?cP ta sﬂ@‘%A%a}I 185 be
“introdaéddrihtoensdad, wlSdreEiNﬁlel ci:lléis &rﬂbﬁ liviag orgamdmu tih eucslt 1nstanted
over jts entire_ | {1% ci
introduction into the cell will include the ehvery to the organism. For example, for in vivo
delivery, siRNA can be injected into a tissue site or administered systemically. In vitro

introduction into a cell includes methods known in the art such as electroporation and lipofection.
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no nucl eoti de overhang at either end of the nol ecule.
For clarity, chem cal caps or nonnucl eoti de cheni cal
wWoisn9as4 conj ugated to the 3" end or 5 end OPCEHEP2008/051128
Si RNA are not considered in determ ni ng whet her an
si RNA has an overhang or is blunt ended. [0064] The
term"anti sense strand” refers to the strand of a
si RNA which includes a region that is substantially
[0067¢ onfIhe feRimk &dsilente andt arhdisit the expressicer of Asin as €at ak dregirefer to the SOST
the term"region of conpl ntarity" refers to th
gene (igqgfhsrgeBn Whied egfrdes & %rg?tgsf;gﬁ &1 4 quéngs%f't[ﬁ?%wfl?la‘ﬁrl%-loaﬂners

i SRERC EREMD FRYANPE EFBND RCE6E93, Syndecan-4
(e'g"gfee u}é%(r:ggl?&géélgggiwﬁgg@her efﬁREV\hére t he fgie io)g of ynceean

(Sdo4d oRindASHRIY, Sexpinic2 (AYt1)f LRP3, IR Ao LBRENSIalily, teascineC, TRIM26,

rget. sequence, .th 1 S es tol er Ik .
TRV iR RS R P dL R BB yoivea n
the scferdsGih BN, of BGit SiBningrAGvIRS, heteigreferwb thui a1 ldast frtiat sufpression of

or 2 nucleotides of the 5 and/or 3" term nus, [PS\ggSl}q )
the exprgssipp phiaid gense as meatgsted isa [pdushignefdnsamepuyt of RN figpscribed
0 . r . .
rom 24 808 S RYIURA 0 HESIIBAT g M s s e
transcaibtd sehekick haserchavé B@@6ieatet suchotiatcthe gxpresswnafseidigenes are

. ...owhen referring to si RNA, neans, facilitati .Upt ake
b TR 5 e oL eiopp oot s tnag B it G st cot o
groupdficklsht wWhidhfs dF have/Nds Béelsb @Raed (sttrakeell)f. BhieRiNAreeaT inhibition
. occur through unai ded diffusive or active cellular
is usuplpexsessed indermsyofauxi i ary agents or devices. The

meanj f thist i .| L focells in vitro;
(0068} s&lﬂ Rinds Itr%lce.g D (mRNR lrle J &8s €008 | . wherein

the cell is @eRNAdRcentialgsllsy or ganism In such

instance,. introduction into the cel.l w L]l jngl .
10069y PREGH v RE et A olBl g iy e st Rl or o
paranfé@r ith4@ isyfun&ionhy Gakedhe tHer§ @ST ghe] tht @erestenssding soldresti-binding-

adm ni stered systemcally. In vitrqQ introductioninto . .
partnegs.ERRY Eaeh (el orkih W6 aeleroRiRBNP, Qrrintsignaling padays transcription,

I ' | pof I QR
o5 VBRI 000 R ! QR DOSELLTS 4 AT s s

cells displayinya cefain phenotyipe. BQBincgaesil¢ncing of thh8O§E menatihagenes

encodes scl.er.ostin), the genes. encodin .

encodSgy Sieea P g PeEn P AuPEenEaing o & 1 slerostin, BMP oy Wrt

i ' rinRelYBa akyl Rl dxpiebsidg the , eiRe chBBitutivel
51gna§%]%dém§ 4 %ﬁ Agri naI?AG?N)P Sselggpi{hn ?2\@ %tPelt\ll-l , 'tutlve g Of
by gendzmiz engireering] @RKRDY Y| approptiais 45%y n Howeyen phen a Teggnemee is needed in

' . !

ot LA o0, AR B AP LSBT s, e s
encodBdRclepdstii¥iinding patreng opaiyhgeaysinvbleedimthe eélemostig BMB, atWnt

. least partial suppression_ of .the expressi f .said. .
signaljgpiin e rerfereEdegrepgndheisdore s %ﬁglapaﬁswgg%ﬁmm%gfnvenﬂon’ the
assay 'provi etdriﬁ'flw&a?lﬁfﬁsftfew %!IQeIQ'f@'aggfc}ﬁ‘%féfan@y be isol at ed

roma first cell or group of s in which said )
g&neexagipde, i eavtad inblancearxprdssien ofids SES Theene, the genes encoding

sclerots{ir?-%}n%gnggﬁja(rztrﬁerts,h (Z)jlrtang/ %%ne%)ﬁg\yo?\‘?esd' if ?heogcle%%tﬂ, BRI S: Wit signaling
pathways is suppressed by at least about 20%, 25%, 35%, or 50% by administration of the
double-stranded oligonucleotide of the invention. In some embodiment, said genes are

suppressed by at least about 60%, 70%, or 80% by administration of the double-stranded
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i nhibited, as conpared to a second cell or group of
cells substantially identical to the first cell or
w@eaaposh4 cel | s but which has or have not beenPGDEP2008/051128

treated (control cells). The degree of inhibition is

usual ly expressed in ternms of rL (mRNA in contro

cells) - (MRNA in treated cells) 1 n, [UUoo] 1UUyo

(mMRNA in control cells) [0069] Alternatively, the
oligofiiepotiée offthé Mvetitidnl dn somy elbodjimests, daid gwesmre(sﬁppressed by at least

reducti on of
abouttSé‘%;;I R ‘Vgg}ﬁgg : gqnﬁszrtag\é%tggtﬁgﬂlegtd{: Engr}dle oli x}lucleotlge of the
invenS&Gl €r osti n-bi ndi ngpartners, or any genes | nvoI ved in
the sclerostin, BVMP, or Wit signaling pathways

[00701 r afdhe tdrpt 1bmd,m% rgferStth ¢heaphysinel assocption of A cempoiepati (g, sclerostin)
enes

B e S

a valueish&ngi adssetiatibrecspsiant, g8 a&ociblién @fn@taﬁt encadiongff-rate.
scl erostin- bi ndi ng-partners, or_any g%nes i nyol ved in

[007111 he Asdised seinnthe (s, “copdigps @Fﬁﬁ"é‘l’ Peingnay Eeferg o penditions of,
for exq h %f?itﬁr A ¥01gc%h{ratﬁ3ﬁ A4 Bebidif %oﬁ&ﬁﬂﬁﬁon §ldeh&hich binding

t|ve y or genom ¢ engl neering, and by any
will aapep Bx;mt |batdmmmdmon$-mi/bvaary degeindmgappe frermatze of the mssagiefpr

er to determ ne i nhi bi
examplf e S IO G PHE PO GENDY Pt B R e emperaturs
for blﬁﬁhgema«rﬁ frlopnih° rcgropﬂptm@ﬁtSwmqfrefaﬁJb1qumweermwebmaelmpﬂature and
he scl erostin, BWMP, or Wht signaling pathwa

abouté@r Cailie @e@qe@t@atmcpftsw@r%ﬂ@ iea bigdiageenehen valya %9 V%{ebut will
preferg[}]]%tbaqu ﬁtq\()w 'too{b rélglrtg &a%*? el s(}lr?gdréh{éla{bQQd %ﬁ%@h&ﬁs)

serve rererence exa
[0072¢ er tARithe tehA tisumee hereex bmelﬁ@l iofspeéifichd 1‘8@irsgzelﬂea thh)é‘ 1 mM or less,

s 505 oL TR R PR T ks s o,
I N M 0 pM,

50 n@(}%ﬂﬁ\g&gwggggﬂm }’9000@)/[ adm ni sthquazsli{)pn g’ﬂﬁipr@SﬂpM 600p

550 pbBBD e%ﬂﬁ@pb}hd%pméﬁ@pmaﬁ@ e, 360 pMe 1 5hpidad P&AM, 73 PM, 50 pM,

d| ment, said genes are suppressed by at | east
25PN§§§§Pﬁgb '70% or 80% by adninistration of the

[0073¢loulTihe 'pSeIsérﬁ nekedabn gonech eled distovery dfipeotein\bémtersom sclerpstin (referred
sone enbodi nents, sai dbgslenes are supp

to heremps{ scéggﬂtn-ggdglg@g%er )9 Mewtlgésrﬁaﬁfrﬂg gtnlhgﬁtugg bqng deposition
whenﬁgg@oﬁ% (%(g[ﬁ%}g/?% Hllg gﬂ%Q\Jltﬁ%all(fj&lé?gstfntlﬁndlﬂ%-%ﬁfthé}g -and in the absence

refers to the physical
of said $pdiigatriinteractiorg thconi;nbrt@ntof (aenegde,posumep@mhl)nl)ecvdes lpr increases

e R SPERSHL o 25 HEE PO PRI g
actlorg 'nSii?éthé'etﬁhg% Qﬂét%\?l?irhz{?iﬁlﬁt to MOdASS dfHed proddinEaflissi@ialing pathways. By way
of example, studies have shown that sclerostin is capable of functioning as a context-dependent
antagonist of Bone Morphogenic Protein (BMP) signaling. Furthermore, sclerostin can also
function as an inhibitor of the Wingless/INT (Wnt) signaling pathway, possibly by binding to
LRPS and LRP6 Wnt co-receptors. Sclerostin’s ability to modulate adult bone formation may
occur via Wnt signaling inhibition, a theory supported by the high phenotypic overlap in human

bone overgrowth disorders related to loss-of-function mutations in sclerostin and gain-of-function

mutations in LRPS.
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[0071] As used herein, the term"conditions permtting
the binding. . ." refers to conditions of, for
wez@sphamo4 t enperature, salt concentration, pH BPEOTEP2008/051128

protein concentration under which binding wll arise.
Exact binding conditions wll vary dependi ng upon the
nature of the assay, for exanple, whether the assay
uses pure proteins or only partially purified

[0074pr oB2icage sdlervptin Btkuowa it the aktito ehiodglateasthergrytefns and dgndling

LTI DT

t
1nﬂue§19&% cgor?%%rglrlégrbéx;@/rt Efef&g%) g&g?t‘h%gﬁbieﬁﬁ ad ki gnﬁh%(baﬂﬂz’(féfy’s (&8t Wnt and
BMPY). gdodulativnui thfgscﬂea@ﬁtmt ab@rp@tm-lmowp@rpémg)mte{a@mqe gl«sb}t the methods

and C%‘BBQFH%OS%%? ﬁaeapr%an df‘*efw qan; ecesr%foresxle%%g{r al‘ftered scf[ hostm levels or
incredsad8de@feadddloonblde it} CaridMan be ﬂev@bﬁ@&bfcﬁ thdatremnag olf Sclerostm—related
speC|f|c if the Kd 1s 100 nM. 50 nM .10 n

dlsorw op nigm (g]ggmﬁmal Wt}pworﬁg@, rﬁmectﬂ}f@y ) is 635@;:an\lastrated in the

E g $2RiPM 500 pM 450 pM 350 pM 300 pM 250

"amg’%] . Eh% 150 pM 100 pM 75 pM 50 pM 25 pM 10 pM

[0075)r |VEbide ot[lﬁ(ﬁa])rs‘ﬂaee preasmpticatevierbonodepositian ¢ the Wiieand BMP
rotel bi.nders t I ed

f
signaleg RGP 5 8o SEHER LR FREDTIE SR A PRE) ¢y birBodied fine present

1nven§§1|1)ed“r@§ﬂitﬁdal inSth&aRa e Gea inod Bl iH bf theschatiRvage po Slid scmaostm
when bound to (or otherwi se interacting wth) sai

scler<§un-@m§lmg~pﬁrmpmitemgmsm imether, werdg) th%SCﬂqs@st@béféW@énrbbmdmg partner
1ntera§€dbn01§, l%klﬁgfh ntgor% er ﬂorl{ltﬁétaa%h{/zgg or fnﬁ{ﬁnﬂ &fé‘r&'ﬂh,’ WRerb ng ?%gapable of

rtial recedes or 1 ncreases dep
achievifigith eroldgikml bmtmimerSQ{e galrthﬂansg barteslepssi@orposi ti ve
medi_ator o | nh . sclerosti ctio Scl
100765 EHONEY h-eBlea g i 8t ARt REAMBFBHESS SHa S br i par

ofa n%ilg—'%@fn?fég cBﬁ‘stiﬁi’f@H at 1BYst @@Mro@iﬁn QX d85RtiBed Isdréieli Qiﬁlshﬁtéﬁictlon can
shown that sclerostin is capable of functioning as

induce am@fe}dungj@;ﬁehdgnn intp e zepon te le @ﬁnmunailqvbm}sﬁ@g@ml@tlate “the functional

e 1 R A B o086t s

and BN §ipn8lingh alikevdse) Selnmyacti pobaivberyfilayllih izrwid Rgjetostih BRbinitiate the
and LRP6 Wt co-recePtors Scl ero ti n]['f; abi | i

functiepelintgrastiopibrtyvesbh iiprAae i Vo S e %rovﬂ{ngt alink between
sclero%hg Al Wil sf Hgﬁr%: Ui @clel%sttnhﬁt‘egoal%%ﬁ R&FLE mf!S%"S@ruBhﬁhg by NMR,

enotypl Cc Sove ap i n human ne overgrowt h di sorders
presumabkytdud t¢ sclérog i fotdig upeini bimdimg i genid i sudhras Sibrridliroat i n

ai n-of.-funct i n mut in LRPS 74
1007} aGt o SRR I oGP bmbU DL M gt 1AHion, which
can, AMdMg@ILRS tiansk, GbANREIdY apadbpays sciRisitih-aélhed dtsf)rdel’lﬂand/or aberrant
sclerostin: sclerostin- bi ndi ng- partner interaction

bone riikeseli df«eswyahsqrdﬁrq; uBeTexample. Geordernichuadsiized hyrabsarilygaw bone
mmer%}\@%mt% 0%16 91e0p Olfs)c‘ftn%g@é H&gerﬁéd e, dr@nfHliora¥ byAR8dulating

rost’in:
(e.g., dhgttiag) tha s&:lmra)elmm gelpaustimbindingtmaraet ineractieng. , by the

t hods . . e . :
[0078?E f])isruptmg the sclerostin: fibrillin 2 interaction, for instance (e.g., through the use of an
anti-fibrillin 2 antibody or inhibitory nucleotide) can be used to prevent, treat, or ameliorate
osteoporosis. Alternatively, disorders characterized by aberrantly high bone mineral density

(e.g., osteoporosis) may be prevented, treated, or ameliorated by modulating (e.g., enhancing or
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and conpositions of the present invention) can
therefore result in altered sclerostin levels or
wo nasegesed or decreased bone density, and can BET/EP2008/051128
| everaged for the treatnment of sclerostin-rel ated
di sorders, or aberrant bone mneral density disorders,
respectively. This is denonstrated in the Exanples
section herein. [0075] Wile other factors have been
agonilzifig) the a¢ledstim sbl@fb@tﬂbbﬂﬁigt-pamﬁemin&rdchen \Mtbyaiﬂdlllﬂhﬁr1ng a fibrillin 2

signalin at hways. i ast I es, ver e
mimeg FAFOLHS HiEr B of Sl Ristivet i o Qg’ﬁﬁ‘é&e ing to sclerostin..
Agoni@i/g(etﬂg Qb s@: Fibkillin 2 Gfdradtidnt ﬂﬂns{ahgé/(erge Wﬁ@ugm%rﬁlb@ﬁ ofa
hese pat hways by the sclerostin:
fibrillérc? enmstuq)nmksudda ngy paiotanbande selerogidn paion, ¢am ketysed to prevent, treat, or
I t@e sclerostin: sclerostin-bindi ng-partner
anmlpﬁ? *ﬁ%?ﬁ%ﬁ is critical in order to either activate or

[0079] NhiFdktherS D& iR Siahy casek) en@lln;eradhon Beth@pR bdlaro@tin mha @Vrogin-
its blologlcal activities i nhibjting

bindipg:pasgier cagnipitiaf 7@1“013?/“?\}\/&9“6‘?“0&)@3%38 the %Cﬂﬁrmtmrmn@ng partner and
S

o STEAR, S, 0910 SEARE ka8 U 3 RS, 0

scleraatin dseEMStlbémhdm@ -pdrtner iﬁhérsctlontcem antuat@thetfamctlondluneraatlon between

scler
the SBr BT SREL I G P B HTE T PR P G Ty between selerostn
and Witts@haldd.on between fibrillin-2 and BMP signaling,
t hereby providing a |ink between sclerostin and B\VP

[00803 grier ﬁXﬂjﬂplt,ﬂk‘?eW%@tloﬂ rbétweﬁn selerestinomdpgrifesan inifiyge the fupctional

1ntera|%t1@g?e§§1§ %ea%nvveen I’ I{hﬁr 9?0 E{H{%% hﬁ? ﬁétween sclerostm and

BMPtsig@aletgl ka@MBd Itlﬂtgsc&rd)stlmk agﬁt m&aezn:tlsn car msttatentha rfuhdﬁbnal interaction

gnal in 15N-scl erostin aration reveal onl 9
betweep AR 879 | Wt B, theteby Brisist 5 HE@eRY ey ernaslerstn A Wone
mgwﬁ ding upon binding ligand(s) such as f|br|II|n 2.

)77] These findings engender the nethods and

conpositions of the present invention, which can,

no ot he ngs, treat, prevent, and di agnose
mﬂ&@bl felqstl Sb Jrted dlsorders and/ or aberrant bone

[0082]1 NeScikostias piloyeitlermotelebysthe BSOS Tegeaayis @ podhsmigdtivesregulator of bone
characterized by aberrantly | ow bone Hhﬁﬁral densi

formatign @ecretéé P eﬁeqfdgq%‘s?wwax?r%@%ﬁsg% Ae- eht/deF tO&Pfe¥°Stin’S

smﬂﬁﬁ? 4 @}E@:%e%o@%k@& Wi@ thEDAN fadli§ HAIGIMNP hnfaPénists, sclerostin was
erostin: sclerostin-binding-partner interaction.

origifall® TigpotDéssaed pm bngplelhe bou¢ mroydiogenic piokain (BM;R) zntagomst (Brunkow et

o 35 P LRE A5 VPR

vivo EaRefineb§fécllatiw, event, treat, or anel | orate
ost eopor osi s. Alternatlvely dlsorders characterj zed

(0083 dises phsslargstiniog OSGrrPrestieR ERUIFASeqntoled bone formation, e.g., as
is the%%ﬁe\%ﬂ%c‘i’e%g&%%/sﬁﬁo ol é‘t“é??i@q) Ay ?gg%gﬁ%&.,ssmwn Patients

orate atin
afflicted agjthniclerostgosis lradwgre llife-toag ibane overgrowth resulting in increased bone mass

e e SO D LB 80 OB, s pore
(Gard?kr &lal2logs 1 CHRHnIea R0l BIckACH0@3):6395.1 This @h&ld@jfﬂédiaﬁgedapltulate in

scl erostin.
SOST deficient mice and its overexpression results in osteopenia (Loots et al. 2005 (Genom

Res. 2005 15(7):928). Furthermore, Van Buchem disease- a phenotypic copy of sclerosteosis -
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Agoni zing the sclerostin: fibrillin 2 interaction, for
i nstance (e.g., through the provision of a fibrillin 2
woemsn9asy4 in such a way as to enhance scl er oOSPCTIEP2008/051128

action, can be used to prevent, treat, or aneliorate
sclerosteosis. [0079] Furthernore, in many cases, the
i nteraction between sclerostin and a
scl erostinbinding- partner can initiate the functiona

has béentfeiiicbibe Ralxet bg SOSThaissguRtion Hudtolthegérogrip deleti@r ofonidng-range
BWVP signallng, thereby formng a ljnk etm&

one gagees Shoas gtk 290 (Geiouma Re 2003 140w 08)) 1 gally, studies show that
SOSIsﬁ ld%@vﬁ%&élﬂate@ 5;1 BarRdlidid RidnB O-tRa&H @ﬁmbzmye\ra@iﬁﬁﬂe@ Boffbrming

iate’the functional iInteraction betweeén
prmc]sptal- ﬁlrolgh the bomeckinhgnosndunineg boaa dorwatios (I@(ﬂ@lr,l Kegissehl0abBone. 2005

r.ovidin nexus ., bet wee oSt | n. an
37 3HGh e myoEes | Rispo L APt ot Hae il AL ety e
osteopétb@6.0stin and agrin can initiate the functional
I nteracti on between agrl n and BNP signali ngg t her eby
i

[0084] or rilihguah jtiremaipeunciesh haw exFcHSPISTORHY XV 1&iagHan ?ﬁﬁ;ncgaﬂve bone
J

o P RS 8L AL SRR oy BV

Winglabt/ T GWAIT) nignalirge bethycripical o blomegfotrhmqme Bekerdptinviseapable of

sclerostin an nal i n 1],.Scl stin/ S
functioptyg 3f S epriggtpPena i i BHEGUIHBS, (O eeRt SaRestn can
also fuctdn RO b HhitiRe 8f th¥ QvAtegHaBhDPpatvay) pO&iH1P by BidddE to Lrp5 and Lrp6
secreted D)%/.:IOSt eocytes (Swi ss-Prot accession no.

(MX\ He %4 Biel Cdremﬁe 12816053 %37 A¥mtrop-rpeepars in the presence of yet

o TLELTREHOEH BINERAS Yot Bubbeu R Ll BEE pipgionts
Whnt sb@aﬁﬁ% Bih)blﬁorbrls Reppodte b gertigh phambgaprc ((VBN’E‘}) iralmtreggobrinstovergrowth
) Brunkow et a 2001 ) Am J Hum Genet 8.577-589); ..
disordegmE A 0] Oéﬁwqﬂpy R G gﬁowﬁé‘gﬁm qlrBRfpguipgions in

LRPyi Vo has renai ned specul ative. [0083] Loss of
sclerostin or SOST expression results in uncontroll ed
[0085¢on§cfemsmaum1ght hage gdditiennl radest dusing @eginaipl life. Sclerosteosis patients are

unusua ggfaég)a}gﬂ?%s IB{2§8 b% Pmaﬁ']?urégloo(%%df%ﬁq%rﬁu 8 S sting a

putatﬁ@ galé forlstieRstin pcabilage EivREgr Euﬂlkbrmemﬁcter(mgnlmexpressed in the kidney
i ncreased bone nmass and streng Lffg Het ero ou
implyingr il IS PIoy 196t HEDARERUETOlE dhip OFEaB 4B F@ﬁ{lsai} al. 2001 Hum
BdvelopBfRAtal BSIbEY 250, 231). Finall
Mol QEIEL SRS BaeriRe gt 15 HIEGYD Belop A BRIOE 220, 231). Finally
it hasrbeeraghiotwnl tabe expreS&Hat ldast dwmgﬂmbry@mc dentlapmeent in the cardiovascular

systes3 st Fianie L4200 B8 o0 GERFO R  ner mor e, “Van

Buchem di sease- a phenotypic copy of sclerosteosis
-has been found to be caused by SOST m sregul ati on due
[0086]0 tVresigg(§BPE20el eti on of a | ong-range

[0087]  Versican is a member of the lectican family that includes aggrecan, neurocan and

brevican. It is a large chondroitin sulfate proteoglycan. Its N-terminal globular domain (G1) binds
to the glycosaminoglycan hyaluronan, and its carboxy-terminal globular domain (G3) consists of
two EGF-like domains, a lectin-like domain, and a complement regulatory protein-like domain.
Four splice variants (V0-V4) of versican are known (Wight, TN (2002) Curr.Opin.Cell Biol.; 14
(5):617-23). Versican V0 and V1 are cleaved by ADAMTSI and 4 (aggrecanase-1) (Sandy, et al.
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bone enhancer (Loots et al. 2005 (CGenonme Res. 2005
15(7):928).). Finally, studies show that SOST is
waolosws/omgul at ed by parat hyroi d hornmone - the oPdEP2008/051128

clinically validated bone form ng principle- through
t he bone enhancer during bone formation (Keller,
Knei ssel 2005, Bone. 2005 37(2): 148). Hence
i nhi bition of sclerostin action should result in an

(2001) §iB&J1.Chber;20¢ (16)r138%2-8){ROsseB, & al. (ZID84]. BibL Kbeiph 278 (43):42330-9)

and v DRl B Mo PGB Bch i S5 el Wiaan

[OOSSE howetdhal h§§§ Wl&sﬁs%ﬁh algtpllbml(;n?’ N2RABuARE RNGGRALY dréican expression in
rotern (BWP) and Wngless/INT (VWNT) signaling, both

develapiig inemdiblepanbiied fiobseRdsothon Helreewlis.itheyi propessdhe @llofving.

vers HELL SRR 5 3470 5 SPRFLEFDL AIPRRL AN Ryl curn

intran@$n badhou® BisiidaBén. Ofn dnﬁ@ch‘éﬂﬂraﬁbﬂﬁwatl@g vexatohmm/expmsai ilpgriosteal
by binding to Lrp5 and Lrp6 (Senenov

ol
cells quigeping ﬂmtlvggs_gecg@ylcg@qx) ophe sggfaqeé{f(gglpg'}eg cpﬁﬂ%gee Thereafter
bones%ﬁ@fgﬁlﬁg eﬁﬁerxgée s e8koh ?(Q:e cﬁ“ﬁtﬁ?ﬁeod'o[nﬁl]on %@]ﬁen‘ual process of bone

s th sclerostl | npact adu
develcﬁpﬁnﬂemnt Tlenbdoyg rivittix skmpnds amigwowhlbbne tidnin wryeqope faregdbyersican

IR IR RO AR QT SRR LS

bone &Qﬂr&r st dVeABEndR alteRfl ikt MhdIRNbEREL PdrkieMBephessidiIn the bone matrix
[0085] Sclerostin mght have addi tional roles duri ng

is decpamdn dihglternpdral andspaiab sRAWS pXPrpganaiFternaat A LAY f*;and 5is
comp<i1_5a ale t(? ‘M%poi}_l\%l‘si%g) hey e ﬁ%&)%e)smga’ {hgpﬁﬂ%bb‘ﬂ:ﬁwa{ﬁ@e %fo)cr:ytes may be

ting a Ive ro
involhadlig b@tﬁtplrcﬁdulcﬁorca’rdtdegmglendm c\:ﬂ\&gsycanPélyrstctremm'g)AEAMTSS (Nakamura et

RN S RN S
hnke(f ﬁ%h@@ﬁ B5 (R fad that HAAB-2HIEMR byGRiNersidd(gehe &dptession in rat

Bal emans” and Van Hul (2002) Devel opnental Bi ol ogy 250,
interv@rddbral diticma¢llsy(Li, et Hla@0b€hSpinalupisard Toeh. ekitp kdLed). at

ea t urin 0 devel t t
0085} B ol RSB P RBBRER ciPat poonppiyly rasgen

1dentlfk’d1as P08ing Pty 06 igrostiinded HHeA9S iced ﬁthESE’ﬁﬁn)at:{uﬂ @&Zfion of a
Versican is_a nenber of the |ectican fam

Tandqp AfiiiesP wdispaennding asat-al eaitgn by OV qu qo ingvoatant binding
partnér Af gﬁerggﬁp gf Righa h?&ﬁ %I.L@tcglglﬁfthCSMt g%@ at lehs? sc':\ll‘exto‘é‘t'itmtﬁ‘@interactlon

ar domai'n to the gFycosam nogl ycan
betwehly ahichas eapablard md:usmg amboiding eff selencstin ghtoluhere S@bmonformatlon

(hereye g 303 0T s aRe ﬁeﬁglamsg% SRy R R a0 b asth
nexustHREMBdeR sclEfRidfin &l \Wlf:‘sg nts (VO-V4) of versican are

known (Wght, TN (2002 rr.in.Cell Biol.; 14
[0090] FREM?2
[0091] Frem2, encoded by the my gene (myelencephalic blebs gene), is a proposed ECM
component, related to Fras1 and Freml (Fras] related extracellular matrix) and considered to be
orthologous to the sea urchin ECM3 protein. Its predicted protein arrangement consists of an N-

terminal signal peptide followed by 13 tandemly arranged chondroitin sulfate proteoglycan
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(5):6 17-23). Versican VOand VI are cleaved by ADAMIS
and 4 (aggrecanase-1) (Sandy, et al.(2001)
wd 2@80d28€hem ; 276 (16):13372-8) (Russell, et aPCT/ERDOSY51128

J . Biol. Chem; 278 (43):42330-9) and versican V2 by
ADAMIS4 (Westling, et al. (2004) BiochemJ.; 377 (Pt.
3):787-95). [0088] Versican has a w de tissue
di stribution. Nakanura et al studied versican

domai P€SBG), Gnandemie wedrppd G FEhdbindies aamdsmhémblrahé hddisx and a short

Based .their res , the pro se the follow ng.
cytoplggipig t&‘iﬁmis@ CORRSNE HaFragong er enti ation of

(009295t 20RRSHsE nfftdliohSn FR&® hak %@eﬂ Jlbtéb‘i&ﬁ’ Aisle il AGtant (my”") and two

i nt ranenbranous ossification. In endochondral
individsals hith &rasonSyndeorss, aamuliisystenpmelereption upeally sompaising

crypt%qil}}*aﬁggsv e{;ta% aﬂug s¥n|?ie C}y éfglr%{'ea]bg(grén%?aﬁy %e%al; z?%h&?sogrﬂi éolﬁgemtal heart

defectd nlihwrwlh@]g ﬁy‘fchm[cetdysfpﬁyﬂfutaﬁsalsfs?fﬁ%ictw (é@faﬁf)ﬂﬁd/ avicdbipanied by
conmon sequenti a rocess o n

bony BB 2oBAHANYS 4R AVIGUR BOHEOT ST 1 SOVBIBZUS i the

amind %d;%@ystlt\éﬁf)ﬁ E§en %@Ab qdd?l'h%@ iR B8k 8 $rified. This mutation

'asts, in cdn popu ation of osteocytes as
occuryvirl the second obBveecamsecutixe CAS. XRaloaminsand silsstitiltesss redidue that is

on rsican ression,i.n the.bo
conserGpof bng TR Qoo S Tasiae spmier AR SRsaehicfarxs i
relateB @ ERNE i OHorMINYkBbwn 4o Mbeslcabaté SalciafiansiRl andgatidipthadged pocket
versi can. They égothe3|zed t hat ost eobl asts and

betwess coRfEGHS dﬁﬁg@l% AHGRAC@ BLTYCHIrR élIW%H}EPé’FlSB%W%H@t Glul972 is
locategﬁgﬁlgedn(%ggﬂd@ glge? Eﬁtgg rg%rfa%a%gt@% s ocﬁ nd 3 and corresponds to

a congel@): podihioa dﬁac)tly iRvoladd m,thwmdmamnarf CaBiPllss gut@estn glat calcium
are |ink h by. th that .BMP-2 d
oo BRSO,
etal. gzo% Eteﬂ}én‘ét (34 %E)sto -8}.. (2004) J. Spinal Disord. Tech.
7 1 423- As described in further detai
[0093ﬂ1er e&sniescvéqeé iie Buanthe hereindremd d5100 18P 764 4) hasdbgen identified as a
b1nd1I deaé{%f J)feﬁg st1 19' lQedﬁlglgb&% %)gﬁ'ﬁlﬁcaggn %r%!:t?d'no&{l-lladgg %lﬁeof a Tandem

ture super na raction of a
AffinAY Puxnﬁdayioi?bfndfngcaaiayo Frémh D ihi thenght Bee. an\impsitardibinding partner of

slercSi & G AP U S OBIRIGH GRS edEe B iEgHS igpsiipn betveen
whlc}Péanq{iddcg %%foﬁﬁﬁge&{%%fekd%nn 416 ainftr€ s@bIk icBRfoRBhRRMMYyGHodulating
I's capable of 1nducing a refolding of sclerostin into
sclercgtimaet®ngt abl e conf ormati on (thereby nodul ating
sclerostin action). The sclerostin: versican
interaction also serves as the nexus between
[0094§cl @ﬁlﬁatmn (EBlSifzy\ht Si gnal ing. [0090] FREM 2 [0091]
: encoded t he gene (nyelencephallc bleg
[0095@eng)he glygoprofsi &gé@n ok GHBAIGRBITUCHERIAOBPOPENLEP e extracellular
calcivdi} gmﬁ 181( ?1%4 wﬁ}?.lafletr%é Sahdac! 1'0%@&%%&% §91ar@@@onserved
conS| e ort ogous to the sea urchin
multigorodie Bunuctlllrt: svithrasluigle Hegieqofnging acid sequgaeegmmaogys | I@bsllmﬂ is

compgsnedNotf% lg(ﬂia-'fike domain, 43 of which have consensus calcium binding sequences,

interrupted by 8-cysteine containing modules, which are also found in latent TGF-B1 binding
protein (LTBP), a unique C- and N-terminal domains and a small glycine-rich domain. Fibrillin-

2 is preferentially localized to elastic tissues, such as the elastic cartilage and the tunica media
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signal peptide followed by 13 tandem y arranged
chondroitin sul fate proteogl ycandonai ns (CSPG, 5
wo a0ndeodsy4 ar r anged CALXB domai ns, a transmenbr BOEEP®0S/#51128

and a short cytoplasmc tail with a consensus PDZ
interaction notif. [0092] A m ssense nutation in FrenR
has been detected in bl ebbing nutant (myucl) and two
i ndividuals with Fraser Syndronme, a nmultisystem

layer ofthé aaslma(ﬁ)iunmnu st 01995:)dﬁq]ﬂeaétng 1Ay picePhtlndongdibrillin-2 mRNA,

cuta us. ct ear a orrral t [, .
togetiEBABIPE AR 1t A RSy BP BB oo G g riggdyrom the
proxif¥UehufArkieoytkh 8t ebon6 L ANQIOM YR EEBBIadtk Yn H6&aS1 ARate (Kitahama, et

acconpani ed by bony syndactyly and Pol ydactyly. The
al. (ZQQQbBemaﬂaél)tGlaﬁ)&tl on 5914G -> A, which results in the

m |
o, P S SRR L0 ISR AR AP PR P 0
autos &Rl @oshiint ﬂ1Istde1C1!hﬁltse chiract@riZEAb)laradbinaiaotylygddlichostenomelia,

substjtutes a.residue that_ is conserv n all
scoliogiay mpltigls renganitakeantraciures apdplngpmelities @ ﬂ@ﬁé&ergﬁ% amd%A Is

phenott)ﬂﬁéall Brritd Ma?i*aﬂfsﬁﬂiir&ﬁe Gagigld ford Q'ﬁhtﬁ‘t%n 15&%1‘111{-‘? but does not
alate calciumions in a negativel é@c ar ged

effectplocdceta apé theeeyrs. cIBS 2 amsaen@ g AN SAUBESY m@ntcu‘ distinct cysteine

structure ment s e sho 7
re31dqe%gxas(e8ﬂ‘a rjlia(lflg gpet%efg_a ) rpanﬁ% A 1&{ é&{&%’ﬁtn%l% %t Alfﬁg%S Fflbrlllm-2-
null nfiéd-SBitdOAMBinB patlerping défe%ﬂﬂl thO@for@siioilaterdl eyralaciyhs grivatily due to
position directly involved in the coordi nation of

defechesewhyglesqigal@gtﬂagloph §yn@agfy(k)( gmss&cw&ﬁdn\@ltl? # dispgganized matrix, but
I
with qg?%%ﬁﬁ?lg]%%gﬁé E)ﬂ) %%fg ]\}Zns,e S%q’é' B @bz Bhs Fd(?rn'ﬁﬁ F)bn2 and Bmp?7 alleles

eja S, et al.
displayahe @aaldﬂnqd Byt 5&)11052)@ (@pdac[tﬂ@ Qﬁql pelsdabedyy ofmth nlmllzygotes (Arteaga-

ot 5 O Lo LT LTS, LSRR AGAST ) e

homo@mg Qﬁ?h&é‘ffokf/g(ﬁ@tBMP 7 maChicean@ beddake2@8ero 8} dosis fibrilin-2 mice are
andem Affinity Purification binding assay. Fren®

normalhbe ghqnotxpe ory t}mdophl‘g é]etemwg@;smli% guggasted @}nc‘@«pnal 1nter|act10n between

fibrlllﬁfi (ra‘lcﬁ)?rf (l:rg)t‘ibx‘?lrs ah® B fgnﬁlﬁa%—'a‘utrﬁq ]ﬁlﬁﬂp«ltt% 119 nsi sting

eas sclero action en whi ch
[0097¢ an Fitillic-2 nﬁhyf;&éﬂﬁdﬂi&g;trﬁétuﬂad: baaffokl that amhgesanwphegenenc clues in the

intercglilagrlos%i&oc[ (%a\/eigpg}gl({rgarenlrﬁs%g = U| at | n gﬁstg:l er&g& {)}U binding directly

to inaSiveGRRWA 848 (bilcRrak fid 1hacask Ak lateﬁtr BGPH @npid) Ualiiédly through
conponents of the extracellular cal ci um bi nding

1nteran111(m with bihpt matpixtchmporsnigEueh asmeetepglpgang)g ohhy a combination of both
mech%ﬁ%s (Ié%rkI 3 hlag Slépa X q{]ecgrl;ty e gl\)ﬁy l7tvvag ‘QHE)‘M‘ to c% o Mg{llige Svith fibrillin-2

of - am no aci d sequence

in ﬁbﬂhbf 1i hudid rﬁch (Gregoryoake (200f) HBlolEGﬁeﬂnl k80 qmyaﬁmozxz)) of
ch have consensus cal ci u{r?Ilh g"]dl ng sequ
T

10095 nt i pas By gk i eeiBasr Ll 2 AEEoHBAL L0 IPIO0R19439.1) has
been RABRiFISS abHIRE pdenkPdERTerosGH iPthe MheAtH-A% purification fraction of Hek293

cells in a Tandem Affinity Purification binding assay. Fibrillin 2 is thought to be an important
binding partner of sclerostin, or is part of a multi-complex consisting of at least sclerostin. This
binding can induce a refolding of sclerostin into a more stable conformation, and can initiate the
functional interaction between fibrillin-2 and BMP signaling, thereby forming a link between

sclerostin and BMP signaling. Likewise, the sclerostin- fibrillin 2 interaction can initiate the
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protein (LTBP), a unique C and N-term nal domai ns and
a small glycine-rich domain. Fibrillin- 2 is
w@e@Beympt i al |y | ocalized to elastic tissues, BOULEPASS/051128
the elastic cartilage and the tunica madl al ayer of the
aorta (Putnam et al. (1995) Nat.Genet.; 11
(4):456-8). In bone, fibrillin-2 nRNA, together W th
fibrillin- 1, is abundantly expressed by human
functiona heterabéon treowesndbrillied ahd nttshgnalimg thenetly frevidmgaheindxyps between
mat ur e_bone-deri ved human osteobl asts in primry
sclerostip ek Wnt ghaifgma, et al . (2000) Bone; 27 (1):61-7).
[0096] Fibrillin-2 mutations result in congenital
contractual arachnodactyly (CCA), an autosonal
[00990miGéartP3 di sorder that is characterized by
ctyl L1
o108f 2 g%ﬁof?g S 9%%{ &F gl‘%ﬁélﬁ ?%g&r%i}%%ﬁfl ﬂéogﬁélﬁg {%ek‘vﬁ&a%). In
humag )it Ez[sﬂ)@l:n fat SescbA in0ph anthe Yipineaif khe SIHMGE Pragrivh I(Slaz[usberg, et
S resultin fromarrutatlonlnflbrlllln
oL QD LA ORIO RELIO i dn SerebaromHEER e visjss heptpnglompérature
v1ab11[f§// ?ﬁﬁ&ﬁ TS gb&@% rfof! lé%&nﬁé’ibﬁ(sﬂ-ﬁ%sbﬁﬁl Fotedh Stdaltftlacking LTV1 and
teine residues in separafe EG--1i ke repeats in two
YAdetsplayua hypdrkenSiOAity Ruvansms eletlroamemgsyess Hikig osmpiigard oxidative

exhlb atte ect in the
sressolnigl iy GPE s TS DRt it g b iisle RO reveating
an unkRSANEAYbEewelin fsemt brvet@Ris faodaad yﬂl\birdnﬁlea&ii a@esafs@ﬁltlwty (Loar,
with a disorganized matrix, but with normal BMP g

etal. @ﬁ@itb@meaﬁs 8@): HOATAD- hbtlepispapiotsaeticahly mvith the-gone fgﬁale small
oos B R 5 B LB SRR Bl R Severa s

adaptérArrdtemg shat Sok the, nuelearadxpoft 200 hinery. tCehd SIIBllkﬂu,’ouIllS BSeiser, et al. (2006)
ecause Pol ydactyly is a feature of

2): -
Genel&ﬁ?f&%@éjgb )6% hererozygous, BMP-7 null mice and

[oomhﬁcmsé}ﬁk@ iPRYBeMSetdil Biréih] CObrB3NIEO059082119 haBbeen idrtified as a
enotype of the double heteroléll%ous m ce suggest ed

blndlrﬁgjmmcmclemﬁle i the iHek2 b endeld M 0P membranepyritieption fraction of a

Tand%%?;[ffg mhlblgurlﬁ?@grglﬂﬁhggbﬁ%b'? ?‘%Lx‘ﬁﬁ%&ﬂ%ﬂ@ﬂ odl;erg%important binding

partn&tof seltraktad, o8 ts&p‘aftaif d nldicompleartgasstingraflavipesiatliemsth. u@he sclerostin:
in.the intercge|l ul ar space. of the, devel

CoorfyR i CpeliARarB s o BT TSR I ARy SaF SRR Rmapn Chercby
modu?a@iﬂg‘é&lgl%stgt{ 24h), faﬁ‘@ tri2fiste & Pfcho@d itérabiRf BeBS&naf6drfY3 and BMP or

- b conplex), indirectly through interaction
Wnt sigrating tahé sermrest asi axlrwmwpmmpbro(ssm et thesepathveygl Jbargyrostin:

C60r1‘g§J bl%érfalq%ggg {)‘ i’f%}f)lcl) f oe sensl \(/;1 AR og{Tg) &(tp% tgogﬁ%g{?‘or%\%%xit%l stress.

fibrillin2inf|br|II|n-1nu||mce. (G egory, et
(2005) J,Biol.Chem; 280 (30): 27970-80). [0098]
[0010A]s &a@m&dﬁéﬁ)further detail herein, fibrillin 2

[0010§L e%‘ff&&&’% h Ifelr%?gleg?%’s?’sgmtég}al tﬁ%ﬁlﬁ?ﬁferbo Réd, | nbers of the

|ng patner erostin in the nmenbrane
heparpisilfatecgrbicoglytanafatnilgn Eaéh $¥ekla@8 haeh blwori eyteplasamid dmnain a single-
span tlremgglﬁwib}/ P%é}'gxfa)léfftat ! ogF{g%ﬁg ulagdomalg)(wth attachrllént 51tes flor three to five
glycosaminoglycans chains, allowing them to directly connect the pericellular milieu with the
cellular interior. Syndecan-4, also named amphiglycan or ryudocan, is a unique member because

of its ability to activate intracellular signaling cascades and to form focal adhesion sites in
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bi ndi ng partner of sclerostin, or is part of a

mul ti-conplex consisting of at |east sclerostin. This
whodiosagocan i nduce a refol ding of sclerostin POL/APR0S/O51128

nore stable conformation, and can initiate the

functional interaction between fibrillin-2 and BWP
signaling, thereby formng a |ink between sclerostin
and BWP signaling. Likew se, the sclerostin- fibrillin

mamHaliantoeHaclt biods Gibroneatint theotugh itk gfyumatmm@jrcanmtlwmg adtomtes PKCa

B T A
(Tkacﬁbm iengh. (A089°Cikc. REOr J693):1 982360 1£KRRIFAB, ﬁ&oﬂ&ém regulates the

ot het i cal protein, al so named LTVI honol og .
ablhty: wd@aaé)to uanslmtﬁalash fottht\plesaemembranga lgadmankyia gha aetivation of

20 he f& h I K
ron-cggotfyat Vs ofeoj RO §° Bl ol G019 23600
[0010%p.C Slyadceay-desulsiglitdnsisi expresdel én keveral e¢tpgped, iiotuding primary rat
viability protein LTVI encqQdes a nop-essen lLal , )
calvammssep@asgwﬁwepﬁs HRINA expressiphis W@RF Yﬁiﬁg Zineptepapg This
upreggita?iglg ?610? IanE HRRERSE ?és&abf{éetaﬁ sﬁ%e%@& bPHR r@&\}@t&)ﬁ BF?}VHd@J:an-4 mRNA

| e osnoti ¢ and oxi tive stress, | owand
following hydletrepnide treasmant @%@brlasw@h&eatwm apé mla¢rﬁh;atloneasnvell as ERK

. nt hesi s |nh|b|t unk
st B S B O B R AP SR P PR oay
pretre3@iki gs&lgtsy dtlaDq2007818.Call Bléo%eﬁM)loG@)et)msl) Ii;&&c(lq)cens
1877- Ltvl interacts genet.i cal

syndecqs2 §%f3’ arg upes WAk by M1 t(Caipisez ), Fralt @POﬁaer Ee“ P%YSIOI 206
| ;
(1).58;%‘?2?@%&6\/%9 d)Bla@(t,anL.’:t ¥la e eﬁﬁlte' % lﬂ@(ﬁ‘ OE BR1PD s@éﬁ\éﬁﬁghurm

apter prote ns t the nucl eaf export
chondmgﬂneneﬁixsﬁeoM(h et mel006 sMbtrixi Biol S5  g27-38). al Dr0$<zﬂﬂ)la) syndecan

Cenet,ics. . 174(2).:679-691). [001 As deserd bed |
localifgh ey LRG0T P B EREierBEaTd etsasn 53R ST g Robo and
prom&eéé&kdngledhﬂlrﬁyo@@oe idinkd VidiSNOT/RBbb Bighal g (S6HNS6KIT, Bt aln(2004)
t he Hek293 and U 06 nmenbr ane gurlflcatlon fractio

Curr.Biol. al 4red@nSA¢ X StaicemparmuP; 4t iak 4200dn Cordtipligl 4S5835-30)- Flnally,
syndec?n-!lf ? 1n|d§ 1];]188&{*& Ihké) stplfctlﬁ ﬁ@@@&aﬁ?&‘]& c)%n}gfy 2&:5 Reh 8&ded on

S art
synde@ﬁms Iaﬁﬁibdﬂlgas QYaﬁihshhte as tet slc( IQQQ)ﬁlIim‘inun'Bﬂle 16Z:(16):6940-8).
on.can induce a r

(00103 | chscoesnipe 1 Britor e sty SgGAr g kch DOF 19987 yhas been

1dent1@i@&1 W binAhe et AT LI BrodEH QR rat 8RE0saRoIHaAINIRA06 cell culture
functional “interacti on between Céorf93 and BVMP or Wht

supersatgrtaﬁamfgl ofzmBardemAsingy Parifi¢ation hétdingassase | Bindesanns theught to be

an 1m81)1§%1? bﬁ;g {ng é)éxi[tg%r o-g 8?‘}?8 il é&% I?cp her%%g f‘z? g’cl%rg%tg{ ?1%8 ngg)ahﬁer”) oris
part of Vi ul1@0eMPleR lcodistiag of af 104t @cﬂ&ro&m SECB,mné s{nﬁ&c&) 4. This b1nd1ng can

00103], .Syndecan-1 throu are single-pass.integ
M aiBattemrRl onepgde d \?Fé’ﬁg?elrﬂée Rpcesths: Hapaicsrt elplding eig sclerostin
into a%&re(g BleXHafd éﬁ’n@ﬁﬂr} ohd HeR&Ye EMQQ %ﬁl@fbsﬁ@%‘[ﬁ)ns hQFthermore, syndecan-4

cytop asm c domal n, a singFespa
can serve as a link between sclerostin and Wnt and/or BMP signaling.

[00106] SLIT2

[00107] SLLIT?2 is a secreted protein which acts as molecular guidance cue in cellular

migration, and its function is mediated by interaction with roundabout homolog receptors. It is
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transmenbrane domai n and an extracellular domain wth
attachnment sites for three to five gl ycosam nogl ycans
w@ basns2s89al | o ng themto directly connect thePCT/EP2008/051128

pericellular mlieu with the cellular interior.
Syndecan-4, al so naned anphi gl ycan or ryudocan, is a
uni que nenber because of its ability to activate
intracel lular signaling cascades and to form focal

expreg@liés thenpsial @sd anhia invel vedrin ealy sodylaikistformigioniand oelé patienning of
thro h its gl ycosam nogl ycans chains, activates PKCa

the negr}-tyhs sml | GTPase RhoA, and together with integrins

[001 0%& a Q}rl:ﬂnﬁﬁ and DaA| w}ﬁéﬁ‘ & 'sﬁﬁctﬁﬂang $elbtdk ﬁﬁ:fb@erﬂkﬁmEph)%Icaﬁ& and
Circ.Res.; 96 (5) I n Xenopus,

funCtlf()milf}’oln’@éitCi with&gitl andeSit2 n@t@m fmdt eyt Sereby ag bihitors efgnonocyte
chem%t{;}x%rs] echaét . 2%3)415 i I&Hlﬁn&l r@\m{ alﬂi?“che A)I@@ﬁ’i%olfelh&re high-

fvatr non- Caﬁonlc St ghal I ng
afﬁm& hghdgad)f thd R&fatan sifhte pedteogBydah glypBeafd) (R499é’a &G{D.)(ZOO 1) J Biol Chem.

4] Syndecan-4 js bqu|tousI
276(34 é@%lﬂdﬁ veleh wes ey ident; duaﬁﬁgefmqn#aqeeﬁge@?i R %?%eai invention as a
sclercﬁﬁﬁ ?IRQJa& A& ?uﬂtﬂe?mﬂguﬁn@éé% & RSribdd WP Prdseh@fvention,

GF2 treatnent. This upregul’ation i's not an

promemmnalt mdmwmlmcesbeg@m@o@dmwlm@ea olagor Kip gt of (2004)

cure BT JRRAS-BD e Reafith P bl GRUTEARE, TSR,

[0010@15 SRET26P10080D6 283, l)axﬁ;ebéﬂnﬁ@exﬁﬁha ﬁs:@ﬁmbi,hglfﬁrtﬁer dilsblerostln in the
specifically di mnished anti - syndecan-4 ant

HEK 3#3eteflenttvie e manegfragyion Q{ a gpnde(rgé ity Pundicptiqs) lg}galggqassay SLIT2
is thoégg(t@i)e gigéﬁl %P%DAIW @lérﬁstlns()ﬂé‘ﬁjﬁe‘c‘i%re%n Q@‘da sc?érostm—

upr eg Gitierrez J, et al.
bindidg-pataiet”) Rinis pzﬂ’t of 2B61tic¢omBex ﬁﬂl)sgstmgw\m éfrass:yclmimtmn SBI'E gnd

S TR T I —

dendrire-1ikk bro%@ss@@)or indicdX RFEBNL|of sclehiiE@a a ofadtatie Sortf@rmatlon and
devel opi ng axons, interacts genetically and ph S|cal

hencenegiatsiseleroatinl actono Farthe E2 egpowme agadinkybs a sclefostin and
IT/ Robo signaling (Johnson KG, et aI
Wma?%%i%“%ﬁ%?% ol . 14 (6):499-504) (Stei gemann P, et
al . (2004) Curr.Biol.; 14 (3):225-30). Finally,
indecan n_induce filopodia-like structures in
[0011% @é@é@‘—éﬁ%@phocyt es when seeded on syndecan- 4
[OOIﬁTt '(ﬂggbﬁ% rhoRIRS Qb Bntdrs O?Ext@eicelhﬂlllgﬁ%)em]h%dﬁﬂymﬂh theidREeptors
40-8). [00105] As described in furiher detai

actlngmr@rnqcemqrn@@amrmkr(os@da mddplagOVnosigmding {Capiaee ¢eab{2005), Cancer

Res. é% 2t4§)§anda§1\/@ Ign%-%lp HB?e bL}/O Eate?acltlg gxﬁtthI tf} igﬁ/{}( Qﬁagomsts

sarcoma ure S per na

(Pamé-S@@ideﬁert af. (A000aDde BicAf; 22501 )t 79F Wor éxanqile omutdtionslimglypican 3 result
assay. Syndecan is thoug be an i tant bi ndi. n
in varp«aastsm’fm@ﬁs which raE?s%SFCr?la(t%fQW}th ganerﬂéﬁeéarﬂ Forexample. Simson-Golabi-

f
s PRE S HRAI BRI N G, 00 20 e g o
Gpc3annitrayomd® oiigrhling K(Ssnpetradi (A00 0 aBiolrbHern 2B0(3) A 1 6))
[0011:25:5{@2&5%@ él?%?)ﬁ)?%}ég yt %él(lsj gf @‘@ tﬁoblaslﬁc lﬁlregé:eeasn%%a\/e Blen suggested
as potential modulators of bone remodeling (Sheu et al. (2002) J Bone Miner Res.17 (5):915).
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into a nore stable conformati on and hence regul ate
sclerostin action. Furthernore, syndecan-4 can serve
wW@2008/0p38pk bet ween scl erostin and Wit and/ or BMPI/EP2008/051128
signaling. [00106] SLIT2 [00107] SLLIT2 is a secreted
protein which acts as nol ecul ar gui dance cue in
cellular mgration, and its function is nedi ated by
i nteraction with roundabout honol og receptors. It
[00118F eXprthaawte glypiche | $pidsad Skcldr @oaceetiab (200191 \Baal Chem.
276(3&225&%1?3 jeh 1sI f or gi gﬂtlh? E‘rjea%glula_ﬁﬁgg%ﬁﬁr%#lgpgm 1tntheract10n
parmgrtructurally related to sclerostin, physically and
functionally interact with Slitl and Sljt2 protei ns

Gpcl 4d0QIGT 3 1th brhab peensidemiificlias 8 bindsfe patercsftselesdstindt thjosteoblastic
ORSRERSPhsub 008} el AT AR PGB g s

Gpel ﬁsh@oﬁlgﬂ@d’ Eenarsﬂmip‘oahﬁt Hifidihe pginee aﬁso@ﬂrysmnc(dfﬁrfbd(}ﬁmmas ‘t sclerostin-
al. (2001) J Biol Chem 276(3 1) 29141@@@ i was
bindisa-Biet artis Pastol %méstlpmnl@m%ma%%?ﬁ % dps§ selerpptin, Gpel and
b¥afiBn BR i
B SEREL L SIS, OO L S A
dendritenige prooesses 0o imdtiessa wlddiak of sddenastot intpea glgrmﬁéahi@cwormatlon and

henceggpits lproS s Fuher i BRpRhL iy S Hifberween scterosin
and WrdQH&br BMIF siBhading. 14 (3):225-30) [00109] SLI T2
(1 PI00006288. 1) has been identified as a bi ndi ng
partner of sclerostin in the HEK293 cell culture
Al ion of a Tandem Affinity Purification
"N"lgfgg{ Cﬁa@. SLIT2 is thought to be an inportant
[00115] ndign ipaitdrpeextatelbdirenask hepatideshifate grdtesgyqanawith a molecular

scl.er os iLnd] part ner i art of ..
weiglfof Erost SRR ARG ior)n Hemal® BsrssPra iy saliging generates
an isAtsh ARSI Ydyara s schuem? BllYRECHNhE amldy-Griinalagith domain
can nodul ate the generation of the osteocyte
resultifgrinitoiat sectieter ot @’gag@éym@grlnh@@ca@ I%Pfia@i eQrHRIAE@f shorter amino
.scl erost. it I 0 e
termmus w i nemgaé anerlgo%l?cll%ggcg haﬁ% ll.ldr%f Eﬁe Iver il tﬂéslgt%%kgn H) J‘%e I
transm‘ﬁﬁbﬂencapro‘ébnh (TNd-algaih veRath mlﬁ&ms aitd diffaredtidht e)@rﬁtbcﬂi‘ I\BNFngm being

gnaling. [00110 vpi.canl el ) [001
biquORALY SN NSt BN Pasah e coptai o Hseup ARt T g b preferentially
expreldefi i fh@%bﬁtrarl %&Q/Qﬁso \xﬁteﬁp(tﬂlﬁgbsﬁ%t ﬂoggegﬁp@a! Biolﬂﬂgl’ (BrA-

nown to nodul at e t signalin purro et al
52)(Ne200%), et Taio8t) Melscaw(eqm;cle 32.0): R SBNReesingiait pag shown that

oerin RSB Aiepe HoPOE L oy td i PR B BRERA st . 2007)

Histofl®m €¥aBplle 1P1B6d)i Nﬂ@—agﬂn-@éﬁ’cﬁérﬁ &tﬁceShsze?pnb\tidédthv avidente that agrin

syndrones which are associated wth bone over I owt q
is reqpiged @Xgﬁﬁggeggqmg@ﬁetwh%lme receptors during postsyna 1c development at the

neuromuscular junction in skeletal muscle (Gautam, et al. (1996) Cell.; 85 (4):525-35). This
ability requires the muscle-specific receptor tyrosine kinase MuSK, as demonstrated by the
similarity of the agrin- and MuSK-deficient mice phenotypes (DeChiara, et al. (1996) Cell.; 85
(4):501-12). Overexpression of agrin in rat skeletal muscle cells induces formation of filopodia
(Uhm, et al. (2001) J.Neurosci.; 21 (24):9678-89). Antibody-induced clustering of endogenous

TM-agrin leads to increased formation of filopodia-like processes along axons of central and
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Behnel overgrowh syndrone (Pilia et al. (1996), Nat
Cenet. 12(3):241) is the result of |loss of (Goc3
wa@ oousnedsoon Wit signaling ((Song et al. (2005)pr¢BEPL008/051128

Chem 280(3):21 16)). [00112] dypicans are expressed
by cells of the osteoblastic |ineage and have been
suggested as potential nodul ators of bone renopdeling
(Sheu et al. (2002) J Bone Mner Res. 17

peripi{engl nBdrops (A3t aF RO Mial rGeligNsyposcay3 11(3DiShEi24). cOBirkdpression

Ronca et al 00 Bi al 276(3 1):29 141
and dQNTERIPEoTEY & SRIEA CF ERETTn AV RDOBHBRL AL P B G FDEREst hat TV
agrin Eﬁélﬂe@ﬁﬁé o(llated ttl?errﬁﬁﬁBeQ Bf ﬁ@gbc’ﬁ@ bn d6RGdpifd Mvelds b3 1R %@fect]()n both

beenidentified as a binding partner of sclero

initiation and stabgizelir @fﬁilppoc{WC@t%k%blelt alc (006} Mok (el N‘F&f‘ﬁﬁlt, 33(1) 15-
28) fraction of a Tandem Affinity Purification binding

" assay. Gpcl is thought to be an inportant binding
[00116p" tAR&les@ibed 0 Ruithsit detail lﬁtﬁélhmgfilhePH]'OB74&S3'.% has been identified as a

scl erostj nbi ndi ng- par%ner IS rt f a .
binding parincelGIeEEtE HEF SIKAG ! SUrecBeTnalanAFRsUPn A  dgedem Affinity
Purlﬁ@%[{ nﬁﬁ’rﬁﬁh%’% ay® YRHBERMchgANS b%lah-[ porldht Bindid RGeS Sclerostin, or is
ul ate e ‘'generation of the osPeocyte dendrite-Iike

part oyﬁauuét%sasple@ consisting of at least edletiostin, e mtgra@tl@ls betweﬁlmwbwé is capable

of mogD]{af %hl% rgﬂf?tﬁogﬁ?grsga%hiﬁg{;%} Q c}ftc]e%ggg £ Sp%r 1 l1ke Spsrgéei%ge(gs(glj 1Hduc1ng a

refolddg ¥BERrd3Gh &t tndie ar@ble \biifoanatloar(tH3MBy sh@hddtinggclerostin action).
[00114] Agrin (AGRN) [00115] Agrin is a large
extracel lular matri x heparin sul fate proteoglycan,
[Oﬂll\ﬁt@e hBlerufyar wei ght of about 600 kDa (200 kDa
pf o -~ Alternative nessenger RNA splicing
[00118F nSeaties? evoil ssokrpimpepticlasti inbjbors hlsanamed prgteabe nexin [ (PN-1) or

sequence follo the anm no-t - i d i .
s SR P S Eab S PT Br BL AR R PR ern
prote&8 %lﬁ‘l‘)’ltdr $OERPIN) GO Rintlly Hhdhas BedntdREcrbei BObd Wnﬂle@izsd by astrocytes,
with an internal, non-cl eaved si ?nal

smoothomukeret Frrpthefel o5l Istion FAbrah R (Fpete e ol FISREHBiok Shem.s 260
(11): %8%‘3@(&0&1%9& a‘i‘)(l%%gfﬁ?alh%& OH TP (1348 ﬁdﬁa&‘éﬁe&tﬂ g('lbsyl)J.Ceu

agrin being u |qU| expréesse
Phy51BDSIt47b[a)3’66 8d5)elmmaeecain(2@031) Algeﬂosslsu’éhtanﬂb Viadedjoli ;23 (1):142-7). It

isa pgtggttlglﬁg{t(%{ﬂ?f&]grggbla | l é}?ﬁlg{yzag%?lnég%étépﬁv%?e zhtuf’,g i%cﬁls aqess potent but
still efflémﬁé lnhlﬁi?ar(o%'?}a@iﬁnﬁande&yp@ h-(SEAQ @l MDRS)C@NIA MaUBRSED2 (2):95-

Recentl’y, it was shown that agrin is
105). eMpreéﬁsed cauabm@f tbmmtuwb&t eemplaxes|ipa aynergistiq yeehgaism that

requu%is gﬁ\)%llR%'z é‘%_p'%Hﬁis frst%he t%ro el%x%—%l {:H&r}?lteg%la%nc&%lehtrated to the cell

agrin- I Clen

surfa&fby\hegaﬁhstah& sebsegende 1ﬁtl§1&hh@@ by LR | ettt beigidegratiéiby the cells
ation of acetylcholine receptors du

(Knaysacit sy 971 & Rigk Ehepriarnd (40 2000 Seoinis BLL A0y DGy FehBiol

22(2)! ﬁégl etal nuscle (Gautam et al. (1996) Cell.; 85
(d}i) 5-35). This
[00119] Inmouse embryonic fibroblasts, an alternative internalization of PN-1 complexes is

mediated by syndecan-1 and activates the Ras-ERK signaling pathway. Free PN-1 can also be
internalized (Li, et al. (2006) J.Cell Biochem.; 99 (3):936-51). PN-1 regulates vascular smooth
muscle cell adhesion, spreading and migration (Richard, et al. (2006) J. Thromb. Haemost.; 4

(2):322-8). PN-1 expression is up-regulated in human skeletal muscle by injury-related factors
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ability requires the nuscl e-specific receptor tyrosine
ki nase MuSK, as denonstrated by the simlarity of the
wagoosno2sand MISK- defi ci ent m ce phenotypes (DeRti/apmps/os51128

et al. (1996) Cell.; 85 (4):501-12). Overexpression of
agrin in rat skeletal nuscle cells induces formation
of filopodia (Um et al. (2001) J.NeurosclL; 2 1
(24):9678-89). Antibody-induced cl ustering of

like TNFdlp@enHﬁlEber\AmigLi h(Megisst ab (1998) £Gslk Bhyspolnd /P ¢3):¥5-14). PN-1

fi odi a- |.i ocesses an axons .af.. centra
has 5 S BRTRRER 41 BB HL T RS eraon Y Iy 8 e pppingGpmer. et .
(19904 BRGlosei.; 2 X2 P80, Fonatld) in I‘@H@%%@H@W DRvad BEbwn to be a target
downr egul at’i on via si RNA of TMagrin in hippoc

gene oigtb RO to ieeatited JentortentskeIFIRgRasis (Soarel HdngoD DNA Cell Biol

I tes the nunber of filopodia on devel oping
22(2)22%%% s by its effect on both initiation and
[00128] alkis|dezaibed in fukthér detqibithrein,(INE-Cr(EFIR@Z034728) lads.be¢2 BieGiified as a

bindiREGRERPRIEO TP A1 e IB108 P B suphgRi racton of a Tandem
Affinft} Pﬁ%ﬁﬁ ﬁfﬁdx@g a|§ . peenjd tﬁe%fd l?edarﬁﬁlp@rtbﬂltnﬂﬁdiﬂg partner of

partner of scl ero ininth k293 cel'l culture
sclerosuup@r iseprastrtt aﬂnldutqoomlezzfcoasmmgdé @ lﬂﬁﬂlsﬁlﬁtoﬁtlmdh‘? interagtioprbetween

whxc}blls ﬁ%ﬁaﬁ% ﬁ?cﬁﬁg dm(% (T;frsgfsg nt6 Q npo%e nglfle %Fr?f’&rﬁmon (thereby

modulih kcl&0BR &XiofN nHie%"cleﬁ@tlﬁfPl‘@-tl 1h’emt101$ i3l abgodaiplitgted feosteocyte
i nteraction between which is capabl e of nodul ating the
outgrowhiar s¢lerepiiminteraalization agidegid@iongst eocyt e
filopodia-like processes, or inducing a refolding of
sclerostin into a nore stable confornation (thereby
[00124D d loat-dengits ipanreteini raceptrrirelated piay@in PAL.RBEr Micaa f (PN-1)

[0012%? gﬁ’ﬁiﬁ}gg %htg?@ eﬁfg%%?spt%et%%ﬂy §J 3 Issdci aghégrc]cl)nbsle%/ed ‘cell surface

recepid®Xwith Bfoa€ RingQ6n (mRiafdo trdrspdrs iRteSRL 6108 6f praditogiolecafes4bm the cell
kDa, menber of the serine protease inhibitor (SERPI

surfacgapé e¢lkmar S}gnaheg Megabe ésp mabidiganskepithelial endgpytin é%eﬁf@g) which is

well «J?llx%r@%t% A e?aéic g[ﬁ?(ﬁ{eg ﬁ&kn? Xv&g%qﬁ%)hfgrﬁl%l gﬁﬁl‘ixsesi&ﬁﬂ for protein,

lipid a‘Hd)th&ﬁQu}ﬁdBe( Rasalsdbsgiressedon thke ap(c&l%ﬂ)iceBr(ﬁlepl_tMEI cells iﬁlng
specitgc{ gegrpgs ) l§1 O%{q felgl%lleg%:proé e%;raé]ts e%? fn sgrrr]l¥rlsall (\)fleéiéle %r%% where it
acts af\at EidofPiEd 1REepldH ONRmMYAR Gedible] Megalid Mnblkold &ride) devklophatamin D

pot ent 1 nhi bi tor of thronbin and urinary plasm nogen
deficigmstyiand one disdasg owing tp en nabidisy obibe prrxihalttubile in the Kidneys to

captufd|the 1(%%}32?) (AR RTIQEs B o%ﬁ%@l@%&%é\f f&‘lﬁ%ﬁgr&mﬁ@ﬁ&k‘et a1841996) Proc.

Natl. 864d. Stie IS Ace, 86N Bmlefsarﬁdwwaﬁmmle?kbeciﬁcma@élmdemok@tmwe have
synergi stic mschanl smthat requires both LRP-I anpd
severn@lgeFd HEmif} GqcioHey(HPBFARmANENt SCHfi Rope Jisgpeee the comple

megaﬁx‘? 'ﬁB&t%f@g (LehedtD et QGdeOSS)WAWI QW(i}%ﬁrTﬁbﬁr &Rton is

ubsequently i nternalized , before being
charadagpreddzsrca d:wreahaen behd mireral a;ueuent an matease(m%fb))ldlsurfsmsl and a lack of

mmerg%pg actmty. (fﬁeG e'fed 191%? ar%%ons?sctgrgttwnhe(;ste%lmaiamaoa%) CDNAéq%IIIJC of

hypovitaminosis D and demonstrate the crucial importance of the megalin pathway for systemic

calcium homeostasis and bone metabolism.
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22(2):95-105). [00119] In nouse enbryonic fibroblasts,
an alternative internalization of PN-I conplexes is
woreaisavmos by syndecan-1 and activates the Ras-BRKEP2008/051128

signaling pathway. Free PN-1 can also be internalized
(Li, et al. (2006) J.Cell Biochem; 99 (3):936-51).
PN-1 regul ates vascul ar snooth nuscle cell adhesion,
spreading and mgration (Richard, et al. (2006) J.

[0012Fhr RP2 (memayz 4) l@a@)be&?ﬁleﬁl)ﬁedmkalbimipg paticont scderostin in the

k | b .
numaf iy Hyedidtead BodHt Beaibrits PYRESHHONand Felegap fgign ofa Tandem
Afﬁnﬁ%ﬁt@ﬁaaﬂ@h )bﬁidm a5999)L RP2GE tHouBiMts b8 bin impoffint binding partner of

has al so been reported to be
sclerqshlw,mrwemarﬁ of mu&tquompé@& consiping Wyt leastispictast. Prletashin ip expressed

in the( ﬂe?‘fﬁﬂeﬁ%@ﬁ@%&ﬁé&&& \Aglzigfétﬁlo]%\%)?ol%%?go72%’1?%0nsequently

LRP2g®0R! 1ﬁfera‘€t w2thlsclensstit i the kidaeumbéa atirgy the@ritseet uncharacterlzed action.

skel eto eneS| (Scott, et al 00
Furthersropg L 51%6 IHesdin ﬁ@era%gﬂclmeff@llZ?twnrlgﬁpﬂee?nﬁ%@aﬂuem
degra g{ogl Hmdﬁ’éﬁﬂg #d aE’;Ing{n]}203479 3) has been identified as a
I ndi ng parther of sclerostin in the UVRI 06 cell
cul ture supernatant fraction of a Tandem Affinity
[OOIZEﬂ{)IfI C t| on b| nd| .09 as,?‘.oaryre

D d
[00128] MW7 mblﬁherc‘df i3] ISWI-db@mqf h}ﬁipr(btaa&t‘,cepfdr éa:rﬂfkj? i DRP#-Heﬁment
i nteracti on bet ween i s capabl e of

mice display gplygyngactyky| OJrﬂafsﬁorenaquﬂ m r%y@f‘%{%‘yés alsG a typlcal feature of
abnor%iﬁggc%rpgzﬁf 10414 IJB{EH zﬁ}gé(nc%@l E&l%btﬂgmssﬁfe?d's%glk Eg@&fts! MW the

rosti n interaction is also inplicated in
overemprbfsdmwfe;cbmsgn :m/\mtceacsws iresyndadtyly). fBeth h&RP4zadiselerastin proteins

RN I ML TR A ———

Furthé%@l %’éﬁ §clérd)§t1ﬂ%ﬁﬂ ORPUYRal m@@r@ze Jaﬂéﬂlbal W sigreliag s(Johnson EB, et
conserved cell surface receptors with broad

al. (2@(153 EumoMol Genetr H622)i33R3)68imon-Clrazattesdp s o at (#flPopfienomics
I d cellul
s NI SRR (TR, o, co 1
[00126Dd Ok @ritied diefitrtier dedil bdreinsLRBY4 (IPHI0806R5 &%) ihagbednridertidied as a

b adult ki dney and il eum wher t.hey co
binds e &SRB I e T Geckif o DR Fo BT BeES3 gelp o o
Tandéﬂl %?ﬁﬁwmgoﬁﬁlnﬁﬂ@ a8l CRRPIYY {h@ﬁﬁﬁ t@fae api #tﬁ{ahﬁbmdmg partner
I'l's I'ining specificC regions of the male and femal e
of sclm@pmro du lstpavt@ftarnaldtlﬁomlﬁannsﬁmgnﬁ jat k¢éi§ iselerostin.ghg injgragtion
betwq% ézvj-ﬁ}\‘:is %%po @E OoSftnrq 1 C% € gldiny \ge ecﬁtsgfelt‘osﬁﬁ 1&%& '(rjﬂb?l: (s:txgl% '(S:SLf%rrganon
(therdd9 Rdddiasiag selerovimgtion). &?urlheﬂiinrb i tRP4olfiastbeen ghoov tD'Blbt as an enhancer
tubules in the kidne tue;ethe DBP/ 25- ( OH) D3
of sclgrgfiy stion in FHiale #ie By“éﬁ‘é?a(hngﬁnhl ¥rate (WIIlnow et al.
(1996) Proc. Natl. Acad. Sci. USA 93, 8460). In the
same way, Kkidney-specific nmegalin knockout m ce have
[00127] Low-density lipoprotein receptor-related protein 6 (LRP6)

[00128] LRP6 is essential for the Wnt/beta catenin signaling pathway, by acting as a co-
receptor together with Frizzled for Wnt. LRP6 binds DKK 1 with high-affinity. This interaction
with DKK 1 blocks LRP6-mediated Wnt/beta catenin signaling. It has been recently shown that
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severe plasma vitam n D deficiency, hypocal caem a and
serious bone di sease, like the conplete negalin
whpaskaasp4 ni ce (Leheste et al. (2003) FASBB J.PCT/EP2008/051128

17(2):247. Their skeleton is characterized by a

decrease in bone mneral content, an increase in

osteoid surfaces, and a lack of mneralizing activity.

These features are consistent with osteonal acia as a
sclerastins-éila &KI€1 ofacth yrpuitriotaa abimisngspabinemtd [RAoomsltthatly nhiits Wnt

: ru t he f tem
signefig (e Prmohebieaty d i Boherner B8 Plm  ooize] tRez -
[OOIX‘)! PG 42980002D3 NBastReN i deH@Mdd dsi indifig Barbred @F Bierostin in the

partner of sclerostin in the human enbryonic ki dn%@nty

Hekz% rEbostenbirstie HMIBLAG el caktirg mearyang firsting oha l andeat
Purlfggtu{%h ﬁg g% @f' fJfljﬂa!sé ﬁnﬁiﬂgé %dgg?stt LR aﬁéﬂagﬁr{] e?@% Pf ﬁgg)&ion in vivo

bi'ndi ng par
via LRBb Bftaﬁ&tidm This al§b epﬁpiﬁasmés the raldvlaheecafiti ﬁndmgsnﬁbm_tthen’@andem

of at Ieast scl erostin. Sclerotln S .ex in.t
Affingty BHe{jcatinn DEnesAssH L XOSHMERTF: 409 Hiss ‘fﬁé% e&ﬁﬁéﬁ?QPsmVe control.

Bi ol ogy 250, 231). Consequently LRP2 coul d interact

with sclerostin in the kidney nodulating there its yet
[00136h c Hzenascine i zed action. Furthernore LRP2 could be

[0013513 bglleeaﬁsgm séag Lag%egx{sllt lltlmenrc]tee{r?cellul%ra 1§n|a I‘lrs)]( pgg e?ng%ez@gg)fzmcluding

heptall @¥pedC NBGFYikk reps Ofibiectia G:ﬁ:l&tlﬂrdolfreﬂlr&t adi apCCt‘emlﬁaléglobular domain
CLRP4, also known as Megf7).[00125] Megf7. is nmenber,

shareg withi{ibringggnge dgnasging amsmnéy ?leéﬁ‘é@ﬁ@ 8Y C?lésrﬁucg?nnecﬂve tissues

(Ch1cfg5§§lhr§js%{§h]ﬁ 'Ifgboiﬁ' 16€] dgloélél’%rﬁbeﬂ ®i Sy_%@‘é@f%@)y Tﬁéy 3B e1karigd as

Syn y I's so a typical feature
adhesidn-mbddating preteirehesiuse; conval $o Qﬂbglt %tmbtdbl&m’enaﬁﬂx proteins, tenascins

scl erostin j,n_scler tle S..a th
promgs P by ks G igraE TSl Pr e A uE EL &y Chiauer-
EhrisE¥ASRGDO00) ExpRRiiRds RP41 anyel 03| er ostin proteins pl ay a
role in apical ectodermal rid (AER) formation_and

[00132] e TerpicusSadn Hupashisvyohintragrl lag Stgmalng BASE e, dike ok RhoA,
I
cGM? % ﬁ géﬁt g590’[ q%ﬁalgg én(églfb gﬁ?a{uglq%ugéags&s(?fégw 6l t%c}] zécitl.vate the EGF

nson Hum Mol
recepﬂetit (Q&hu@&ﬂﬁbsﬁﬁnmﬁmnﬁmzkﬁrﬂﬁ%@ﬂﬂ@dhtw ioch&0.08)l Bielxci6i (651085).

87 :673) (Laots. GG et al. 0 .
Tenas 1 gD istsn pr AR BB- i UF (Mapkig BY apq Ramsey S
(1996139@%'11"8@ LRSAPt 631 9930685t dinad, iiRSndE/BcHHREH! dbte@tbrPshos that

bi ndi ng partner of sclerostin in the nmenbrane fraction
only erteogis witha the aewmlng@rrned ingregrfonge Waeatlewsrastprgly ytained for

tenasc'::;u rdOH) at I n tlgat ﬂgd Q&:o rﬁorje H&%‘Q'%t t]itlo%e QFOS%\“[ fthe

par ner i
penoﬁeamslhﬁfacepwaﬂelumxta@ledh sWsbb O, ef ala(ﬂ 997 dBons MlﬁEIOEéSI ;N2 A he2).

i nteraction between which is ca i ndu
Tenascisyg| 1@@11}13@10% integyin ﬁlgisqynﬁeqaﬁtsfgng 1r$ﬁ)a—g,la &‘{ﬂ etal (%80 I% Cancer Res.; 61
(23): 3:5%@{ ormati on (thereby nodul ating sclerostin action).

Furthernore, LRP4 has been shown to act as an enhancer
[00133] In hypertenswe patients, tenascin-C is induced in response to mutated BMPR2s (Ihida-

Stansbury K, et al (2006) Am.J.Physiol Lung Cell Mol.Physiol.; 291 (4):L694). Tenascin-C
expression is suppressed by Wnt7a in high-density chick limb bud cell culture (Stott NS, Jiang
TX and Chuong CM (1999) J.Cell Physiol.; 180 (3):314), and in chick embryo fibroblasts, TGFb
induces tenascin expression. (Pearson CA, et al (1988) EMBO J.; 7 (10):2977). Tenascin-C
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of sclerostin action inits role as a Wit signaling
inhibitor. [00127] Lowdensity |ipoprotein
w0 easpdasp4 rel ated protein 6 (LRP6) [00128] LRPBCT/EP2008/051128

essential for the Wt' beta catenin signaling pathway,
by acting as a coreceptor together with Frizzled for
Wit. LRP6 binds DKKI with high-affinity. This
interaction with DKKI bl ocks LRP6-nedi ated Wit/ beta

increazad pourite @itgroalth frgm rht cehabsllirexpmnul eexeeindrsyvis imtasection with integrin

siphabih e pPVEr<teb 0Re] Srrorete Beh 2khi bt 1 & v

[001ﬁgg N deB&iHe SERAGYr &taiPherein 2@BALindC ?P‘I’(‘)M@B%ﬁ 1) has been identified
0(29): 26770? [00129] LRP6 (| Pl 00000203 %f has been
nifr

as a bililing pafrineriofzsslezostin irithe B 0esll elturecsuperpgianhfraciiongéa Tandem

Afﬁn)ft}/ %uril? ca"illr(])g fb?n%ﬁ OQ%SFAT@?S‘SM?F %9 % %‘c :t% g«? %u]é) frf]ﬁrgorﬁgmﬁaﬂﬁ partner of

sclerc@@8B8,20f is ﬁ'dif’e@t& xflulmebolfrgﬁem@gxeﬁﬁg éframleastceeraahi ﬂ“hexauete&:tlon induce a
art of its . action in vivo_ via, LRIPG m%}g{eﬁétlon

refolgipgsof seleprriaiinte @ mafe S‘@B’Ieé%fﬁ’&féat&“ fprkorin g f'f“FBﬂ’P"’E frgeraction
betweea IIBRIA dnrd'ﬁMP P}ggllalfllll ety ;J%Ji&hhgq 1Ak DR¥wveen sclerostin and BMP

experi nents, erefore I's viewed as ap05|t|ve
51gnahmg1t IleileS{: omwrac"ren dvstwenn @npmﬁla]nd?elnwbn initatp ghegfunctional

mtera'gﬁﬁrggci‘twgefnutapaﬁ&mh% 6{1(%3@:& 8158%{ thg%ﬁgg/ :pl)r(ci(vp cilot elllnl( %fetvgeéég sclerostin

and WintRi@AREL. | MotepPe&r, 1t id indeived ﬁﬁoste@ﬁﬁeﬁotﬁ‘agtbﬁﬁlﬁbﬂabombmanon of these
gl obul ar domai n shared with fibri nogens. Tenascins are

mechpiipi@ri |y synt hesi zed by cells in connective ti ssues
(Chi quet - Ehri smann R (2004) Int.J.Bi ochem Cell Biol.
36 (6):986). They are classified as

[OOIMhékxmnitMaTRmmm@Mﬂﬂont rary to

oo AR P Bk 5 SRR BTG
1ntere|shﬁ§ el ?ér@’)e;ﬁ@teﬁsaﬂ% ﬁi‘dvﬁ%tRB(E@ gt&ﬂﬁ@ﬁb tRey 28438 an RBCC motif,
Res 261 (1): 132] Tenasci n-C can

whlchl mmnses e RENGI domairy aa@pn teN -bgmgraad @rpge%wéeqﬂeéscmhrﬁgeen
TRIWQ.%&%} f?:‘mscaﬁvﬁlggﬁg o3 eC?F@bgblgngﬂ:ﬁpr‘aE‘gses }n\c/:gldleng cell

prohféhﬁoﬁ@?fferemmmbo,rde@ﬂbpmaﬁt erEiogemmrmd BpaptiabisT uHegred@Rce of the

RIN(S[@H‘E@E PﬂE&S gt[pgl;ggggog{Qggg:t(lé\ltg%lp%aﬂoaﬁuéﬁe)s% &ljigégféyathis protein family in
the uﬁﬁﬁlﬁﬁg 0‘3%0(116%&( e(gl\f&!)xlusG (ek@lc EZOQSﬁjlo@ﬁgy&WPM 1940R88)e S, et al.

é] In rat ul nae,
(2005)MR©hMacmbi¢élﬁ @ 799ét ection shows that only

[001 CISCI'I e\tﬁﬂrl%gur{fle Istail N plo“f‘ﬁll\{l%(% @&0??@4%@?12%@3&: ggentiﬁed in

T ned for
the HEK@B rﬂélﬂbrbﬁﬁﬁ@oﬁ@ﬁ&dd@dknﬁ%ﬂ@nfyﬁﬁ&iﬁchﬁon binéing atdap saad TRIM41

to the periosteal surface, E
(IPIOQf}\}l40%{ s a(lggg@l;:g partngs AEsqlgragin n ﬁgrsHek (ﬁﬁ{ﬂgf 6 membrane
fractlgﬁ gga:‘]gérﬁ'ef& Afﬁrﬁlty?ﬂﬁﬁéaﬂoﬁtb@&ﬁhgaé&ﬂ ”PWQ{@I PRIV 4@ Fhought to

Cancer” Res
be important binding partners of sclerostin, or part of a multi- complex consisting of at least

sclerostin, the interaction between which is capable of inducing sclerostin degradation. TRIM,

together with LRP2 could be involved in sclerostin internalization and subsequent degradation.

[00138] IL-17 receptor
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(23):8586). [00133] In hypertensive patients,
tenascin-Cis induced in response to nutated BMPR2s
w(@ bdosadaesobSt ansbury K, et al (2006) Am J. Physi oPCT/BPD)08/051128

Cell Mol.Physiol.; 291 (4):L694). Tenascin-C
expression is suppressed by Wit 7a in high-density
chick l'inb bud cell culture (Stott NS, Jiang TX and
Chuong CM (1999) J.Cell Physiol; 180 (3):314), and in

[00136hi dtheeedeptpo fdrilbrlGAl @ls i R A)TISRsingledpase Fansereasrane protein of

o AR5 3500s T B B AT Bl grine

is expﬁésfsecp&ﬂﬁ B ITLalls, afsabdehfor R Qiioudly dxpraised a&d 4 Oehsefuidace, IL-17 can
. ntegrin aIpha?betaI (Mercado M., et al (2004)
ac on]a Ntd%

rvesiety of collp to fnigees gpreismfggg} anyngjey&ifegtogs. | Most of these
r [
e QAN PR MR SRR b APAPREE o
osteot|oddhBid Oexertinlg achoint pragecsivp effea ( Gafferf $1a 2008 Aothritis Res.Ther.; 6
(gndenlAffinity Purification binding assay. Tenascin-C
(6):240g. ¢ hought to be an inportant binding partner of
[0014%fI %&%mm iRduck® RS tehd tPbdBYnk 'res%ﬂjmleel?oflé)&ﬁipfﬁé i[DS has been
| east sclerostin. This interaction indu
shown ¢f l@l aicamtritping dacgards estrogen msdiateddrone &saplilka RL et al (1992) Science.;
257 (?ﬁé&?@c t |t I(l’)l’(lr)%g%()\{aeli]éjx/é)?gs 1lng g]téé?,tnl?oete I%?o& %Heﬁﬂ?eld by %ANKL (Lubberts
E, et 412003hY.Ipf@vibkti 179 (8): 165l5b( et hWRept Bwbled it physmtmjgchiI/Fbgulatlon of

gnalin Li kewi se, the eract.i on bet
bone heBRASH HerBRIOLLF a5ty of dRFIERderia OpRBI e skeleta
develblﬂ‘hé{t 2 Wes B%?e%ﬁi?pﬁﬁ@ﬁ@oﬁe ﬁrﬁﬁgomraﬁbﬁﬁqwmgﬂ mlce compared

providing a [1nk between sclerostin and W
to w1lsl|tgprdittemgateriowve‘s in ant LR Sindneed medt! phinflgmawsesry @Qne destruction,
owh or.a conbination of th chank.s
e tepel T80 ot FRURREE ot TR oy B RS pgnation
mgmﬂ_dahﬂqﬁlﬂe)du&éa(lﬁ 3611 7Thgick cormpdred toewildiyipt nfiddRbdgeptires thatTh17 cells are
IS a an expanding famly of RING ("really

involyeshia rﬂ@sT Pﬂbmﬁéwedé’ﬁ‘@"")la PEs0eihs, al so known as RBCC
[0014HLOtIEl lr’ﬁ‘m@tﬁat%z?ﬁé g;gﬁlltal %ﬁﬁL%ﬁMﬂe{tgg\’%‘t&@ms such as TNFa and

conprises a n, one or two s and
IL-1, havechieeh sapgested @xbeciovdtvedeiithat pracRSSMSERBEC qb RbED6)s]. EmeMed ;203
e.of bi.o i cal

N IR R R .

part tg ﬁy %19’8}"@ 'I'{Ibgam&g CRAFNER! Secrfibn aROREPHIlS areTﬁ@JghE Rs@nebute to bone
he "R domain and its strong association to

destrtu:bpq dimtinghelromia inflagueatios. dlomsier, pattrophilssarg gepesally ‘f%sﬂdPSPd to be
in.t b t
oone gl EPRBULAL IS LR B0 AT 1S B . O 2
and \fjaﬁ@}&): k’)ﬂ&a@%&) Jl\Hemﬁddﬁitgll .7431Y:46)) SY@ﬂbigll_g 60 3VIR Ass poorly defined.
escribed in rther |. Pl
Pathviyg zrsplzaateﬁa@ggﬁeﬂu BT KBt i el E BB il Sl s MAPK and
Gskig ﬁ%lb@&‘mctﬁ/E@N}ﬁBgiﬁmﬁMdnn ER¥ 1R4a 2f nerRt p 3 MBKIAkt (Gaffen SL,

assay and
et al (2006) Vitam.Horm.; 74:255-82.:255).
As described in further detail herein IL-17RA (IP100304993.3) has been identified as a binding
partner of sclerostin in the Hek293 membrane fraction of a Tandem Affinity Purification binding

assay. IL-17RA, or IL-17RB, IL-17RC, IL-17RD and IL-17RE are thought to be important

binding partners of sclerostin, or are part of a multi-complex consisting of at least sclerostin, the
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(1'PI0O04 1402 1.1) as a binding partner of sclerostin
in the Hek293 and UMR 106 nenbrane fraction of a
waandemssf finity Purification binding assay. TRUIVEB20a$1051128

TRIMA1 are thought to be inportant binding partners of

sclerostin, or part of a nmulti-conplex consisting of

at | east sclerostin, the interaction between which is

capabl e of inducing sclerostin degradation. TRIM
interatoerehdteecnwivhibh isRapatioel iddedng muedtiding of sclewobiar e & more stable

conr BT SGTHAGR BO BT SRR AL 90 LRI} o

signallfdferdby provading |a€lrnla®8§ve¥:ﬂ aflerreib srRNBMPrsidraling. 0L1kew1se the
appr oxi mat el %/ 130 kDa and has, an unusually | a

mteraewblpﬂt\aﬁqﬂ 1&-t7 eFeptwnﬁ &clerostin nitiaferthe é%capepﬁénﬁegacﬁon between 1L-17
B ESAERAIG, Bhohy S5 L BSREL Bt nd o sptin.
Moreawtr, ibis imvolvedlein waeo@tas cvfgrowth @ atcombinatjge of thepy mseliapisms.

4%Li rla to ef rs. Most of these effectors
[00145},, &l 2 an i npact on bone netabolism
[0014@}' ¢h hid8r mRORRR! R 06 R alfRsdm eRRAtsS pREetNeplatditaldike,

bone protective effect (Gaffen SL 2004 Arthritis

intestingkarmliispue nog-spegifio Aover/bpusokidagy, RbSL)-1Pefacts inplkaling phosphatase
11ver/‘{>]o%%}’kg X%REQ%&? g%g@&&?él&ﬁ@ﬁ%%{]ﬂtaﬁgm u?ig%ttllg ?Q{thgg?é lgxggarl])ohc bone
d1sea§mxﬂa1attedzénkhyeddfﬂ$we ékblétklanﬁbnahattloaj sugg&9iay tiae ird P eplays a role in

skelofGP istgizron L ide O %‘béeﬂ%[ﬁ%ﬁééﬁ?%@z% al b?gce)os)

[00141!1' 'Kﬂploﬂs abohd rimatiord fafkr. Dusing OstedgdiRbis, dMedin¥ HodpRatase is not

physi ol ogi cal regul ation of bone hofeost asi s because
deteciofl in b@ecaobtmmt@rsdt s gkpressiaarstastsionch the drotifpiating capapisy efthe
devel opent | [
preos%8ﬁlgs ?lﬂ'a £ 1&%0 par&]a o Zer f;ﬁl!nlatlcﬁ_mﬁg{kﬁ E ggsﬁ)(}n i§ ﬂlél%?tgined from that
time poihtchninapds (Liut dear. (ei9a) DelesiBiel 166: ZQ(HIBAII)PS— i nd uced nodel

Severs MR 1 PSR GLTIBR 1od68p PG B g hgsteoblasts ke cell
(Chel%sltl 4! @83 Jf I§’6dy%in@ @u AR §4:6943L1 9525, A Ue&ilon, rRaIV\L&ﬂl @}7et al. (2003)
m ce conpared to wild type mce, suggesting that

showddtheieBM®-acantiotnedkalied phosphitese Expesissionrbylh AYrichutocrine 100p (JBMR

} togenesis. [00141] IL-17-nedi ated i nduction
18(1033%/%\%3%(1 i nfl ammat ory cyt oki nes, such as TNFaand
[00145}- |As de8MBrel @ AurhbO@Rs! RbeihOADRL I(M@m\zem rD Hab &ten identified as a

process (Sato K, et al 32006 J. Exp. Med.; 20
blndqu]_mrtnzla lerqstin 117the JIMRAO6 ¢el rHoc) sup%a‘r@g’&fr%ppon of a Tandem

n t , f

Afﬁnﬁg ?‘{Jﬁ?&ﬁo# é)[ ggl{%udls%éf ?%)LI%r % mhyﬁ He%E 1mgb‘1§aeﬂé r'Bler%d?rgggﬁartner 0
sclerd‘slam,td‘ra)q);lsuri of eaneltltdmmld)dxt consistingfiat astesclemostinidirthermore, SOST has

S T OENE AR T

protective in the context of periodontal

di sease-i nduced bone | oss (Kantarci A, Oyaizu Z
[00146] Screening Assays

[00147] The invention provides methods (also referred to herein as “screening assays”) for
identifying modulators, e.g, candidate or test compounds or agents (an antibody, an Antibody-
like Scaffold, a small molecule, fusion protein, peptide, mimetic, or inhibitory nucleotide (e.g.,

RNAIi)) which bind to sclerostin or a sclerostin-binding-partner, or to protein members of related
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and Van Dyke TE (2003) J. Periodontol.; 74 (1):66).
Signaling of IL-17RA is poorly defined. Pathways
wo pqigiogmbed m ght i nclude the NF-KB pat hway, ther/€rioB#051128
famly as well as MAPK and GSK3B invol ved in C/ EBP
phosphoryl ati on, ERKI and 2, JNK, p38 and PI - 3K/ Akt
(Gaffen SL, et al (2006) Vitam Horm ; 74:255-82.:255).
As described in further detail herein IL-17RA
complekey D3040 8 StiBylateais obiebibitogeaitect ¢ dorexamplsi sal¢nagfin expression or
artner of sclerostin in the Hek293 nenbrane fraction
f a Tandem Affinity Purification binding assay. |L-
[00143K RAaidahethbds iddl iR mbthodslfoR{dendifyink/dabdida®E ok kesl ddipainds or agents
ought to be inportant binding partners of
capabé%cpfévwmg thy scéfrrr@stlﬁamlere?tmablﬁ%pswpar&wtésm@h Srhigh mgthod
{ |
compﬂges%ea'sxgr?%tthf Qllté? gazll dﬁéclg?dsg# ﬂ'ftﬁ':éﬁg)'i‘n FL[e ér’i’ggcﬁ P#ﬂlﬂn? (})artner
occasﬂ)nmbbﬁ sad agﬂne Emfn‘rmlymend mihodrcdtrmnsesrtht stepseoft mecontacting sclerostin

., functio I nteracti bet ween pt or d BMWR..
wit & Se e PR TG PRaF g 230 PP RO LR S a ety B itons
perml@tﬁ% t%te?bcﬂféﬂ'df - sclet ds@WbBRIind P trieR iveth 36Te+oR1in; @ W @feasuring

7 receptor and sclerostin initiate the functional

mterapmrwfatm sadprogiar hieding-pertner Withesskasesin im heth\ie PrepegRa richgpsence of
said tégt1 g%e%r%hgge%di &%re%sé n%%lepo%iﬂ‘es%[kr&glh%&ﬁﬁ% gar@rﬂeg iff¥action in the

s gnal i ng. reover, I'nvol ved in osteocytes
presemiétod tigedt agént,aretaﬁm‘n'tmlaé ireractfontih dsecabsach ah tlﬁmsst agent identifies the

00142] Al kal j ne hos atase ( PL) 00143 I n
st o GAEOENEY VG FACIPILTY SUPi Gt SO RSB eraﬁrlglaae%ﬁl@a*rhefem )
an 1ndi’$£é: fthakrtéradfon ih @ﬁeeﬁbéeﬁ&i ofaREltekt B HE rdMINe 3O @l ihdefaction in the
['1ver/bone/ ki dne ALPL). Defects in alkaline
absenph@fétbh teshagend, ideati iescihe 1t mew(aA@p@gomﬁ@fah%m pstigr sclerostin-
b1nd1%%ﬁ hos hatasia infantile, an inherited netabolic

activi

seea{%célochar acterized by defective skel etal

[0()1419‘]k nleﬁlﬁblitléﬂbf me,sflsug@lesbleftgutélgatdldgﬁnmf Ayadion@lceurs in the case of
skeletal mneral )] zation Fe e KN et al 1999). JBMR )

an antpgenist) mlzrbntsr, pogatiye w@m} orAjegptivegegyl %}S’h%f( %cgem%lﬂoaﬁ sclerostin-
b1nd11?§eh‘g1re r oRRL RRIGNEH B of @hllfaﬁ% Hecos ) M@k the binding of

I'n osteoprogenitors. 1t'sS expreéssion
the sciﬂr@atmsblndmgpamr pr wldrpsinatlihe enteggragtingy decreagethe binding of

TN TR NENCTTR (I R

90% EQh@ﬁre%@@bﬂzﬁﬁ%ehi&t Qb cathparéd R34 binginglin BieGdbsence of antagonist, or by
166: 220- 234) veral BMPs have been described to

an amjopai b éheaiaped batwessany pwarhde aferementionsd yalues |PrR@raé>é-sr [the antagonist

deeriget SUYER S o jcho G o Sy LRy fp gyl
measwimpwhebintimg cBAear? usiap bicchemizhlkadion biqphypsigdh atetigels as described

h expression by a Wit autocrine | oop (JBWR
ere”3t8(10) 1842-1853). [00145] As described in further

[0015@]3t thl bn@&ﬁﬁ‘dd"metﬁuﬁk pldsENtARBAA o fdvikes hREholdS Bt identifying an agent
dentif as a
capable of modulatmg the sclerostin: Frem2 interaction, which method comprises measuring the

alteration of sclerostin binding to Frem2 occasioned by said agent. In another embodiment, the
present invention provides methods for identifying an agent capable of modulating the sclerostin:
Versican (CSPG2) interaction, which method comprises measuring the alteration of sclerostin

binding to Versican occasioned by said agent. In yet another embodiment, the present invention
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bi ndi ng partner of sclerostin in the UVRI 06 cel

culture supernatant fraction of a Tandem Affinity
we@oosoasat i on bi ndi ng assay. ALPL is thought teChEPENS/051128

i mportant binding partner of sclerostin, or is part of

a multi-conplex consisting of at |east sclerostin,

Furt hernore, SOST has been shown to directly inhibit

ALPL enzymatic activity in a cell-free based as_sai;. o
providesonetisids Sor identifiige as sagns capdleadmotutating Wemiciagestin: Fibrillin 2

ovi des net.hods lso referred.to,herein a ST
N R hRE it PRpt S TheEI A P Al sleroip binding o
Fibrilian@dcetaioned® by b8 hg&@NTOws deothér eagh@tingent,ahe pretérd rdynti@mprovides
Ant i bodyl i ke Scaff ol a smal | nol ecul e,

) d fusion . . .
methqgis Seridentifpiagen ggent farabls of modulating s iC!fmﬁﬂﬁuéﬁ%fg?% @eraction, which
methéfcfognprisgil\lﬁle% riﬁ? tHeR1tRiafGn bPscREbEIMPRdifl RFCEOI93 occasioned by said

scl'erosti n-bi ndfng-partner, or to protein nmenbers of
agentr &h actiie empbdixest, drdprhsutinaergionpndadesmyetbodsi fahidentifymg an agent

ffect for exanpl cle I,0. expressi on, or .
ST TR T —.
meastrt@thé hvdritbreandietatif bRkings Syh@eRey v8cashe@ B¢ Baid agent. In still

capabl e of nodul ating the sclerostin: = |
anothgrgrehagimer. he Ressert Ipantierproy Weemabodofor idegntibnga1 psgt capable of
NS SWLI: i gn: @f i .
oS RRAHAORE) TR A s mssring o
alteraciog afictanedintbynding © Agrantccafoekichyabidyagsati dn sell hgather embodiment,

conprises the steps,of:. a), contacting sclerostin with
the PESIR R G O WA FISDAPY HER e By SORTPLEs pgaLtadink
scler(?ﬁﬁz%?ﬁn&f (PN-1 £iiter RUBA wiH B fethoR REbHi S ndaSiinNd the ABeration of

e interaction of the sclerostin-binding-partner wth
sclerastin bindgitp Serpint2(Prcasimed by Ayjd iagerér acti on of the

I i n-bi ndi,ng- i L -
o153 3558 AR RS BB AN BBy i

agentd:@pdb%@fﬁn&)dhlétﬁig&%@ﬁﬂérﬂstins S LErRaateravtibn,nehiclgmpthiot memprises
Interaction 1n the presence e test ent .
meesygHecpy DUETEEPR N TBR RERITGHO Sk L canewidy Bid agrat fa gl another
emboﬂﬂll%,%, thd ?rﬁ&:tn't fiveidn o tigsd mASEIN foPRIeANYy AR a3bntQapithe of

sclerostin: sclerostin-binding-partner interaction,
modudatichg Weesclarostini Glypiman| inderective, which meethash compgispomeiasuring ¢he
resence of .the test, agent. rel ative tao the .
atersf BRI r S s S BRI TRy W Geld gyl st another
emboll Bhest,ithd B8sdnb Bivb@Edn (REGEHEs Aetheds fanidagififirgtancigesitvapable of

sclerostin: sclerostinbinding- partner interaction. i
modulaging 4l sclereritin; LRBA indgra¢tipa, which msdhqdpomprises measuring the alteration of
scleradfih %fn(ai?ntgi 1 RPY L8R4 i)? @%d ia?én@.rlﬂ Gl Qﬂotﬁ&férﬁlﬁ)girﬂeﬂt,htﬁe present
case of “an antagonist, fnhibrtor, negative nodul ator,
invention pexgades wethodg firadantifiohg scigenbstpable of medulating the sclerostin: LRP4

. scl erqsti nbi ndi ng- .partner. The ant.agoni st has. .t he

inerag R YmGTmAB LR H{?@%ﬁng}fa YieEvigHRr ﬁ@erf)ﬁt&’ wide AgLRP4

occasfnell B§ s5i8 h8&oShishH Rhoteém@ntdamhéHethd PreSeéik iventidmproVides methods
ant agoni st may decrease the binding of sclerostin to a

for ideutifgmgsniagertsicapiblepipaedulping e swlerosiaskREQdnteragtign, stogh method
compf}lggéq mgagl%%nthﬂg/ %1tr %80 §3%erostin binding to LRP6 occasioned by said agent. In

still another embodiment, the present invention provides methods for identifying an agent

capable of modulating the sclerostin: Tenascin C interaction, which method comprises measuring

the alteration of sclerostin binding to Tenascin C occasioned by said agent. In still another
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90% i n the presence of antagonist, as conpared to the
bi nding in the absence of antagonist, or by an anount
w0 nooslog2spange bet ween any two of the af or enent PONER2008/051128

val ues. Preferably, the antagoni st decreases said

bi ndi ng by at least 10% The binding can be determ ned

by, for exanple, neasuring the binding constant using

bi ochem cal and/or biophysical methods as descri bed
emboﬁleme@it rﬁhe mmsm]ventmnmewm@th@@rfpr ideniEy peanagent capable of
modula 1n§ e scoef(g)sffrlgl\é uﬁﬁ\ﬁ%%& el%gt feurc% I %'dfcé?lg?}lé%%%ﬁﬂﬁg the alteration
of sclemdbted Bigtlingo TRINIZ6 ottakibact IDosapt ageas IMBEH anothgr doivdiment, the

presegti)ilsg%?ltah ggg?f{es Sr’lfeli;p%igg g{rhgqnbllg)?kg%gxg ﬁ;t@%{ (lzzalrpsglg og sl 123 CLe sclerostin:
TRIMA1Y fdcﬁ&? %ﬁﬂ‘l Iﬂgﬁoﬁf@&ﬁ Eﬁs% bsur & '?lﬁé At APnt sél&%@ltm bmdmg to
0 u scC X)

capa ating t er os Versican (CS
TRIM4itecasiined by swiliagéntmbt hdblarvtlwp cmb@bmnetaﬁumrwnt lheentlon prov1des

R R R R —

methM&nﬁfrﬁéﬁﬁteasuﬂﬁgﬂfelaﬁe@ﬁ@[y bi@fero@inaetind @TLI dRbdchyibng by said
an aqent capabl e of nodul ating the sclerostijn;

agentrilmtl] anoghep el(nhsll@f:ni, Hiegresent lahentlm PEQY IS thRSRPds dRmidprtifying an
oen TER IR0 BP0, AL GhEERRI Sy Lo
measairpatie atearatiort dfeclprosse hindingwe AliPhrocpasivied dy saEtdgents f or
identifying an agent capabl e of nodul ating the
sclerostin: C6orf93 interaction, which nethod
[001521)rrmue%@ﬁh&@@§westr¢emﬁobﬁn@$ﬁa%5ﬁtda@ Be @i aﬁ@doﬁ&oﬁdrﬂbody-hke scaffold,
ding to C6orf93 occasioned by said agent. In
asmaélnml e, éveiripTisH, Pepiiis, piraelion of inhIPEAD Bislqetide (e sRNAD directed

a5 810 AL SRR PRI B PR
epitopie dremhiamtperested byrtrsoletastin t okera@stindimlingparafer interaction, or (iv) a

scler stln b'nd'gﬁgiﬁ@ %gdecan 4 occasi oned by said
protel&@@ﬁﬁp eX| CRMP{ISING a f4B%rbodi ment, the present

[00153PV%¥e'ra9f(‘)nE’ [N H&8in "R 0d - iRdink gﬁx@ﬁér itEraBticH) s@8®8tin or sclerostin-

capable of nodul ating the sclerostin: Agrin (AGRN)
bindingypatrac pnotmn amlt(sfha tsddm@mpmhwes aQ’mty urdyrig méepsured by PCR,
o R 3L SRS b e O S0Bvo i

assayPNESRM of Wé@t@hi mly@stMId@‘iohi‘@dchaﬁfstrﬁlOa[ cdngemtidnay sohgilakion camera,
agent capabl e of nDduIathg the scl erostin: Serpine2
a ganmmngamery, greftliversRannghiad i Tntseprss Ahirl s@ansrea MIr sqgnner, a NMR

scannkf) §r & k%gﬁrt RFinef Tﬁ&él?errﬁﬁ)tnf thabi 2l g'b@ IndaQursf bR LG a method selected

oécasi oned by sai d agent I'n still anot
from &bblotispleement, e faoe pkhembn lmvmmtcc dluomscnncd essonatch @d@rgﬁ transfer

ident.i fyi.ng an agent capable o
(FREL Setiphiifrtod ST S PAeY GHB IRl il Rkt iR gpemckipe. and
fluord¥BaRd pblagzdtiog. al teration of sclerostin binding to

SLI T2 occasi oned by said agent. In still another

[00154ir Jde iwbenge in plerprtaserelerosliahinding- paregr proteimattivdaaneigr sclerostin
pathwa?%.%w{}yﬁl%gbéa@et@&&f‘éy &e@&ﬁ% it cﬁgnge in the interaction between sclerostin:

sclerostin-binding-partner, by detecting a change in the level of sclerostin or sclerostin-binding-
partner, or by detecting a change in the level of one or more of the proteins in the sclerostin

pathway. Cells in which the above-described may be detected can be of bone, mesenchymal,
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nodul ati ng the sclerostin: dypicanl interaction,
whi ch nethod conprises neasuring the alteration of
wa edosnexspi N bi nding to d ypi canl occasi oned byPGHEP2008/051128

agent. In still another enbodi nent, the present
i nvention provides nmethods for identifying an agent
capabl e of nodul ating the sclerostin: LRP2
i nteraction, which method conprises neasuring the

kidnegl(¢.g+ BiEKOnordfemopbigtiostigin, aybé egturesl ¢eltpoor geayabsi abitainedofyom or

said.agent. |In still agother enbodi nent,. resent .. .
may RV R e TR oo Bt timied o
mousé, 288 RlbditOsheemdulvak ipfighatdne scl erostin: LRP4

i nteraction, which mat_hod,conFri ses neasuring the . .. .
[00155] t dionsqresning xperBens ipve inmetenions in Rpaclerostuisglserstipypinding-
pn S RS eld oBhhl BRUeG SRR DB ASEDL cubad i
bindingpafir evithf lapadetidcletrostig-tinding-phrtirep §11 tha prdsRRE or absence of increasing

I nteract.i on, ..whi ch hod. ri ses suring th .
concepfte G B it FEPLl T R aH § L 5% SerE egmpstiton
reactidAd GhidORbleasihgcsicbittationoObMeilatRI¥E Qeliergs fib-birldie:- pireRe8dn be

i nvent1on provides nethods for identifying an agen

ent .
perforagsia HifisT BICubabion) RRHENE Hiep i§ PrEdPd;te remeisbpyndclerostin-binding-
o o ! i ST .
pend A 0L TERRE AP SESESE U o e v e
(e.g., 0catldtioneduritings fluctesegreet antibodgty¢ ttcandideecasetnddi leesit1 0% (e.g., at

et 37 RSB S PP RO ARl S R e bound
in the FERAGCI ARdiaNB bsdht IREDRM dEPIHEMER Df BRATY By'le tARldate agent.

alteration of sclerostin bi ndi.ng to TR M/6 occasi oned
[00136} Cendidatgengent may berdonpiderad thlind spasifivalie it this giether assays

resent ..nvention prQvi f~or IR
s R R BB 165, S04 90, 05, DAL By o
10% ofiheglaricle@ostinibihdihg-pritied dsubaauritBgsclerat Hbimiing-patner dose) at a
alteratjon of sclerostin bin in%to TRI .occasi one )
Conc%‘i'ia%%ﬂ of b’é‘%?r. legsy QftGoprse fHeFies 0 éﬁlﬁ’&ﬁ’épwgﬁlld}ngt'li’?é’mer and sclerostin

may Y SRRALd; Y EMiddPr 3 SvdydRaptTRE hedied 5o 5cibEdait ilsfa?l%l'i@i t3clerostin-
agent capable of nodul ating the sclerostin: IL17-R
bindingrpatrac il tha prostrice lof naidvs gonsniaticne of pandidatd ggnt fealetermine
[teration of. sclergsti.n,.binding.to |L17-R occasi oned
alersfgn it lbatin” SRR Hd e PRI st Hene , ¢ ho
[0015371] € S lfrationy 8Nthe QFle sy sdRFostiRbhile-pvtet thesthdtionicag bamonitored
agent capabl e of nodul ati ng the sclerostin: ALPL

by surfaceenlasrarorsonapied PRt Heépce pIRpMPR EOPRNSS AFSEHYCan e used as a

onfls AR RGHL BOL bRy BECRRLEE s

immabijéret sersor da@saibyathe bindihg, or doss afibindimgyof k¢ lke sige-bindoigeparter from
smal | nol ecu] e, .fusion. protejn, peptide, mnetic, .or

the gD & SHSEHBETHEDHeGo MRS dCpRRF R measured as

resonfihide Uik @698 tifle aftdriinjedtltd of 6486+ bf the bé1B@k Mg bRRIHeARtner or
(iii) a novel site (e.g., a newy created egltopl c

candidate egenit Aachis)messwad wsing ¢ BigrerssiBioagnsar (Biacore A ). Sclerostin can be
immoso?lézt%a %i?italsgnslgl' exb @%ﬁg%ﬁﬁ%geég%ﬁ g?aﬁle 'hcg\@g g@é, ﬁila\égre%B) according to

protein“conp
methods described by Salamon et al. (Salamon et al., 1996, Biophys J. 71: 283-294; Salamon et

al., 2001, Biophys. J. 80: 1557-1567; Salamon et al., 1999, Trends Biochem. Sci. 24: 213-219,

each of which is incorporated herein by reference.). Sarrio et al. demonstrated that SPR can be
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[00153] Alterations in sclerostin:
scl erosti n-bi ndi ng-partner interaction, sclerostin or

wa@ edosnexspd4d nbi ndi ng- partner protein activity, POOEP2008/051128
sclerostin pathway activity may be neasured by PCR
Tagman PCR, phage di splay systens, gel
el ectrophoresi s, reporter gene assay, yeast-two hybrid
assay, Northern or Western anal ysis,

used fordetentligand botdéng tgttlanPﬁRo“o(dWedwp@nfatecsmommnmmhzednn a lipid layer

on 08 RTINS, Bt B33 R Rt

refereR6QNTBhditiOhs B scferbatih-bidihgHartnditindihg &F Rlcdre¥iis iffay SRR6say can be
be neasured by using a nmethod, sel ected fr m | abe

fine-teged y=nne 9é pifill 13 theE s INg| A FINITOS s7PRHER DY ST 8t an g atarting
pOltresonance energy transfer (FRET) or biolum nescence
resonance energy transfer (BRET), fluorescence
[00158]Jer$®m aag assam dorfihhibiters o hindingdh at leashtwowayy. OfifsAkleTostin-binding-
rostln or s Ie 0

d .
partnGiigh B Rreaeu g 1 a6 ST Bl AL G B P Grate agent ata
conceB¥tiderafghg %ﬁﬁb PyMigt leﬁMl MY spladeARAGES th@ bblhﬁ sclerostin-binding-

i nteraction between sclerostin:
partneyepe bo quaniiiaiedy aeTyttipaideteation efyinkibiterchingige. alAlpraAgely.the chip-
e | r
boun&o %L?%Ls%téleéan %E‘ 1n85&%égnvolg9|5arr]1§ afe %Eét'eaﬁlld QPQ gg@g%ﬁt}r}ga&ostm—
bindimd- pztr’ﬂﬁr pAQlﬁf@eram:ellm sctlhestm:bmadmgtpartnqﬁdilﬂldmg/to Chrdstinieposed to

h.th .
iAo R TP RE P10 HERJOF Ul KERBHERG P nine or

displREthGhtTdf séﬁ%sﬁﬁbﬁﬂin@kﬂaﬁﬂeﬁﬁ kheSpregicd BHinkiBitOD tiRleRBEt dssa31h decrease
or may be within a transgenic organism Such

of 10%ar(a.gs g6%i. 80%r 4&ni s, Goﬂ@lqmreore buthe ameunicif sélergistiedindgngpartner
e 58]

BB 5P ARG, VTS OB v

bound il th¢ elssbhde of eahdidNS hgent biaﬂtﬂlb rdémﬁﬂafte’l@’ent imhévita chid interaction of

cells expressing scleros
scleragtip apcyelsrostgr b %paawn\%mﬂ Fﬁéf;row is iramokilized jnthe above, the

skillel? h&gﬁpﬂlaf WabEy a E fhel RRBIPLS st sBleRr3tih DM atfreP &f th® fhmobilized
esence r absence of i ncreasing
conmomnmentratlons of a candi date agent. To validate and

o5, G OBt o SRR3Rl e prver o

sclerd3fh ﬁﬁe@ mbfes@ne@lfe@@hamé treesy ©aRf EFRETY. REMis akfdaﬁmm mechanical
i ncubation, a mashubﬁ step is perfornmed to reno

phenqinasen Hent gequey brivesi aoflwrpsegiesrdoner (D)sat ﬁaluoreaﬁeé!c% eceptor (A) in
close ?gdrnglﬁ% Id ek b{ﬂ,lgg @gwﬁgrei g(ﬁf adgtlrér;f?% ?%Sﬁ&lgqpﬁé QRfids@rpectrum of

given ounti ng,
D ovdrlapowéh tlenmxeitateomtspbaoy: dfy4. Bteomdleculeste be dental, of., atlerostin-
| east 10% ( 0% 50 %

at |.e .20% 3 09
bindingipiner KB SALLFED Y RR0e Hep eIt Jhpdh e acceptor
ﬂuor(gﬁblfég WhilthBurd 88 B gtheCRNElE dabRstaf 8AbrostitlbiriRSpartner

i spl acenent of binding by the candi date_ agent.
interap @1, B8] luoegsae nea emitiagerpon wugitatien ebths idgnorefnorephsrayill have a

T

scler@ﬁﬂ-bﬁfdﬁfgepa’ﬁhbyarﬂtsclemh are not bound, providing for quantitation of bound
versus unbound molecules by measurement of emission intensity at each wavelength. Donor

fluorophores with which to label the sclerostin are well known in the art. Of particular interest
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10% of | abel ed scl erostin-bi ndi ng- part ner

(sub-saturating scl erostin-binding-partner dose) at a
wa@oosesaspat i on of 1nM or |ess. OF course, the poOl/EB200$/051128

scl erosti n- bi ndi ng- partner and sclerostin may be

switched; the skilled person nmay adapt the nethod so

sclerostin is applied to sclerostinbinding- partner in

the presence of various concentrations of candidate

are vzagetstof the ftdetletom GEPekmpwnas CoasEP (Ckhdaper €20 gnd Yellow FP (YFP,
Acce&?) gp)aats Igﬁ g ab ,ﬁge JEPa rag !n}tlcgltl BL %%&é &y ngqu’gt]em with sclerostin.
Vectdg§fee I'tl&SngFESﬁbm df ?BP pariiniess fusibey @lérteoh) aawel@s fluorophore-labeled
noni t ore surface plasnon resonanc SPR). Surface
scler%rla@rréwgr@s%lﬁra?ﬂf@%%@éo getiprfeoRFskare 2&3‘&1 &f%ﬁ‘ﬁtaftt ative
[OOIH(BEt hed JHPiiPR BB X EAdRIaRi R BBl RERurk WP 1BBIkE SHbRStimYindh-partner
ange 1 n mass near an 1 mobilized sensor caused by
and WHPesclerostiinrvgll oesultas sn othithiierdofregergly transfer evidenced by, for example a

f
o B B PR 5 U U AL sy i

FRE TS $hel detodBaSs bf @@Er@s‘ﬁnl’ ﬁﬁ@ﬂﬁﬁctﬂndlﬁg-bsnﬁ@ igtectién)a 18% &f greater (e.g.
i njection or renoval he scl erosti n- bi ndi ng -g rtner

equalg otwAs e & Aguhe A S0%. RS scsetonn g TS o fordscent

S i
o P AARE T IS sy TP CORL g0yl FBR Lo sampics
withoothihp parmlmﬁagrma)dwmmhai|t1nﬁ;;cmd1daEtager¢tsnl'db1$3:ﬂ1c lsgldrolsijm : sclerostin-

bindiigp g8 miasaflisto  CBY TSN P4 O WEQEhgr S9OR o Mord tkh 20%, 30%

40%, 35‘5 / 6@47_69 ificreadd i%riﬂé‘ln@énsﬁ‘j}' of flu?&3ent Bt BiRchesptoSwhvelength in

3-219, each of which is |ncorporated herei n by
sampleefc@rt@nme acandidate jagenairelative Wenminiss Mathedt the sendiirte ageat, indicates
that thegc%%ggattﬁ %g%gt(l: e(&:ces :i &QR&EB{UBIQAI ggaﬁﬁg ah@ g%l'lﬁg%:‘)t}f?és#l)eroorstm sclerostin-
bmdxﬂglpmr(esﬁiteracmoet al., 2000, Mol. Cell. Biol.
5164- 5174, orated herein by reference
(00163 pitHen 0B F RE o QRTRBRST %ﬁoﬁmn@% mplgrylar gnteractions.

One rﬁ@l'e&ﬂ@fntth@ idt&ta@hgFRR a8 BAWbERA vif of flRoFHORE nd ¥heWTRer ith a
In the art "using the conditions reported b

mOle@dﬂ thatqletlcmls thesffuozessenge off thy feraphore[wienggpughomte é}me apposition
with 1?_5 g]}(anfgg Eﬂ noglgskélert}]c%éllspﬂlg fexck%aﬂgfg {sQnalcatf’%/te olfg%ﬁéng%):mﬁ tﬂé,yaa%@(jmatlon of

rngpartner can b

the mo¥8BIBS lapgidwitic the Tmﬁtdphorefqiﬂeh@meﬁmbyGer[ejraﬂlyt a@ l’ncﬁa‘ase in ﬂuorescence
candi dat e agent at .a concentration ranging f q %
of the labejed aglerestiags wdisaryn thafthe prdergsiimpinding-partier molecu e bearing the

quenchl RIs@REA H‘is@h&q' m@ﬁlts?eisnﬁlﬁ%l J?Fecﬂ\”@ﬁlﬁ la}i8d ®Hen sclerostin-binding-

permtting detection o tor binding.
partnékl i Enorasdenidy labeled endsrlqrbsuniars thequsscion. Tomqupieching assays, a 10% or

s Rt BE OBl S 20 SR BB ROy o

fluor&sdn EMSkion il kel EdcoRBi kiR cﬁidﬂ(ﬂt&&ﬁh@ rélefiverto Shinples without the
exposed to inhibitor relative to that on a chip_ not

candiggte agsopdndientescthpithe pandisletaqgent inkikshidlqrast: pelagptiybigding-partner
1nterag{1§rp ! @&rﬁ/‘gFSP 9 f10 oQJtr gfegl?eltr 'd@crp Egé E cgﬁ[ forkﬁ' 6r9 tﬁalﬁelO%, 30%, 40%,

présence of "I nhi n el "decr ease
50%, 60%) in the intensity of fluorescent emission in samples contammg a candidate agent,

relative to samples without the candidate agent, indicates that the candidate induces a

conformational change and enhance the sclerostin: sclerostin-binding-partner interaction.
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of 10% (e.g., 20% 30% 40% 50% 60% or nore in the

anount of scl erostin-bindi ng-partner bound in the
w@e@seses of candi date agent, relative to the PODEP100®051128

a scl erostin-bindi ng-partner bound in the absence of

candi dat e agent that the candi date agent inhibits the

interaction of sclerostin and

sclerostin-binding'partner While sclerostin is
C

[0016ﬂ}n~rt1>1badditi@dt0ith\e sface plosiaon tesenasks #1IdKRIBE msipdsefjuorescence
polarlzzﬁ}on m urg%t@)}lt is %ef{ﬁ% Qntﬁeﬁe BH}?Lng The ﬂtl)loTescenae polarization value for
a ﬂuoﬁd@é@nﬂ&&ﬁgged [nﬂﬂ)%&] deﬁﬁt@ﬁshﬁﬁhﬂﬁtdi@dal&:fondhtleﬁ titmegr tumbhng rate.

i nhi bition of bindjng scl erostin b -par
CompleXesyeh 45fh %efgquMrség’é‘éﬁﬁ‘Bésﬁoé?Bﬂ%\W f‘ggg;ertt

sclerobf rﬁgﬂzﬂimg é{%ﬁﬁgﬂn ﬁ%\%flﬁl ‘j)HHh%fBH%IuQQ{haH hﬁé&i@@@a IaB@l%d sclerostin-

occur's rescence donor
bmdlrfg paytnels dée whauunp“tamam(lﬁate agerxt bbthe Splpmstlm selgrastineaieding-partner
usua separ.ati n)
imerad et T RS P b B B A T P e arpigfurh W hout the
candi@Resdeht! i 1BE chhdidfecad¥dl ESrub8 Sr inhitie themiteaktion. 0@ sclerostin with
scl erosti nbi nding- partner .and scl eros

scleroﬂm—hmgmgd}@gp@rwghlpgs?erﬁg pelagizatigg apyely ﬁl&%eg(fe% £ g}entlgcatlon of small
I B

ol TR e HOALEOPELQS R BRI Db oo

more tHae 20%4180%s é@m;:ﬁ)‘ye,rﬁO%)enh ﬂqmmscmce mbhtlmironoﬁ smhpleszl oeraining a

o SR O o G0 L SRR e

mmca&&%&@ﬂleeéaaafdbﬁ -aRbM dhHBitPRdr i : 8618roSGh-Bind gl phr@ELinfedction.
bound, providing for quantitation of bound versus

[0016§h bdwmiherdttecionskstey inbiabirBeRErICe SISOBHICE SNYRY tTARERSBRET),
Whlcl’1 Used fgl{f t%&g]{ l?e@\%elﬁ fu&gﬁ] télHJ nga%lﬁé g%l \N?]Ihfﬁe%hﬂggltfé}ase and a
aBe e art.

he 'sclerostin ar
fluorep@int hdw]btaf In pérerasiremeolvaré afiths sc:héro!;the sdlerovtilm: bodire-aF@er

interak R rgg (%yc? gi@ 1&%&{(&,@8 gmllg RLQ f?rlgpe gg%vdggq{(vgggh emits light
in the IW&‘i‘/@leﬁ@h arised ah npfhgfg?és@né@' dfhucsfelRE Ql%strﬁlte (! %C]D@JpBlﬁéﬂ) The other

he expressi on of variants as fusions (U ontech
molquge ofghd paasisfiisgd ﬁ@phmcgptpaﬁmrg@ent protein that can absorb hght from the

donorp?rgig f 1%13 élP pdr ﬁgtm&t Qv%(/%le C&%@%ﬁ% o%gsgaﬁ]tr protem lfg GFP

(greerbflGarBedbtgir e Y MichtemitslightatSuo amoThe aditiedof a candldate agent to the
scl erosti n-bi ndi ng- partner and YFP-scl tin w
mixtupesaf fopor fysechsclgipitinbindjng-prrtuss apg ?PCPPtﬁFTg gd- S%le‘li'oafélh EVé‘él result in an

mhlbllﬂXrl'x of Q{erg%)%?:e[ﬁ@fe? ev@TrQ@&: 'E)f ai%teeiaﬂlﬁ\{é: B dE&HQéé%% Q&BFOr fluorescence

ative a sanple hout the candi date agent. In

relativerto a$81aplew51thn)gt tfﬁREﬁmd‘i@ate sgeat. derrassaynsing BRETdootheidatection of

cer b S B O B b RS 0 R s more

20%, 3694 408900 P s Erehdt ih i ihRhansdftflofscdrt URissBMEMthe acceptor
em ssion at the acceptor wavelength in sa

wavelgogih i w@esazoeaﬁwmm@@da@mgen% glativeve sar@pq%awﬁh@g the candidate
agentfhl gag%glgﬂge EANAH A LnPRfHs e WheRRRScldMintdHRling-partner

e sclerostin :
1ntera81ﬁ:dne r(tlﬁltveﬂséiwwi@%@ﬂr greater (e.g. equal to or more than 20%, 30%, 40%, 50%,

60%) increase in the intensity of fluorescent emission at the acceptor wavelength in samples

containing a candidate agent, relative to samples without the candidate agent, indicates that the
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partner interaction. Conversely, a 10% or greater
(e.g., equal to or nore than 20% 30% 40% 50% 60%
WO pamsegese4 i n the intensity of fluorescent em SBCDEPANS/051128
the acceptor wavel ength in sanples containing a
candi date agent, relative to sanples w thout the
candi date agent, indicates that the candi date agent
i nduces a conformational change and enhance the
candidait agens inidneesscdoarorapiionsi plaAnge andehence the peleroslin: iselgrostin-binding-
paﬂnérlgtepaﬁ'l o vari ation on FRET uses fl uorescence
guenching to nonitor nolecular interactions. One
[00163p! écshoeld b undersiond eiaaaiy sithgindingansaye désatibéElibreintchn e

fl uorophore, and.the other V\nth | ecul e that
perforRRERAILS MRl PP BeCBiter e (efad (PLUEEaRNG A RHeRagonist ete) of

scler(?F Ught  {id1Pm61eBe iRRRAS 4d RBcrelhefein oﬁcféli‘@s'ﬁgeomdlng-parmer
uorescence upon excitation is indicative of a ch ang
mimetips mhleldmgstmtn@ttlumtcddo anef natirelcar| sgathetzappptideva elypeptide, an
anindd 9GRS S Y BAEEH BB GEAS] kbt ehle SR i
mokdd&at t he scl erosti n-bi ndi ng- part ner nol ecul e beari ng
he quencher. has been _displaced. O c

simlar
[0016él f ety afdhg lan(éllng awaphdsscabadeapde paeddp Haﬁeﬂgws%erwsqnge of an
inhibitdr4f 5%%51‘3 5 afstk géjmgg G S Yifds QS ttﬂenscté?@s’hﬁ &btﬁat affects the binding
guencher-. quenchl ng assays, a 10% or greater
of sclenmsmrehmdmngagtner te qclan‘osmm Tordonsoy s:lttrhsim 12 Gsrcte8 GVigh stBypstin-binding-
0
prn g St BB e s G2 e Y 3 o for

b1nd1 ARALESeiNd tRAUN deh&agemduod@bﬁna@qa k., el kCat asretthat 20%, 30%,
e candi date agent inhibits sclerostin;

40% $0%4 P60 imthe bindingg selprosién-bindingrrastneioindicatsn thet theisymplg contains

o sgﬁasﬁﬁﬁ%dﬁr%ﬁrweFﬁﬁ@é LR MR o

BRET bindingsiseuyt destibsi an also teawsgl wglemmtrmtm pgseace afigh eldancer in a
gent, relative Ies

sampggggt, a tisqug SAgplEst gmggg)tﬁ éhec% tpﬂ&%@ndlﬂéealgigding of sclerostin-

bindiﬁélﬁirﬁ{epﬁ)t dcRAGinCHANE So, 301 RN %%zﬁ:tédnﬁltﬁ’ 618688 biRding-partner in the
erostin-bi ndi ng-partner interaction.[00162] In

preseemnrtabsmcq of thp sansple fand dinslingsivoreapurebarcappeoniia ﬁUREfF binding assay

i B S DSRS0 R B0 0, st

in theﬂﬁlﬁcﬁﬁg 6fadcldi’dﬂsthlléﬁmtﬁn§ -pirtrer iﬂdmt% shee ttid synipmggmchlmnﬁmlhhmer that
depends on the rotati onal correlatiqgn time or tunbling

mOdullaé?Sere(St‘fﬂﬁ &%‘P%h mdingfie the SEISFISER by scl erostin
[0016%&5 ﬁ e g? a&ald 4RLESRAh hiko bahslsad determme the presence of an

ng- partner, have hi gher polarization
inhibial io ashbrdm nf @mmmmpdse X, FRESD e IR EE [basrddieg assyisrdgbariped can also be
i on,of a.candi dat ent . of. the

Th
used BeleliPRbie e Preaties BEeT TR Brort oL AR, HaPPRRL e breening

techni(@8sHhdiSg, ifét ckamhPRe! Bigh ehrbicHpuLQFRETRReEwWp kadwi at theart.
relative to a m xture wthout the candi date agent, if
[00167he Té@rpmseratlave@g@wls@ PEvigles sneghodp fiigantidyipg an agent Capable of
& R hi thod
mod 8 BB ARG TRy Pt frrmetions ahich methog e
measursngnhé blgﬁallttgefdsﬁonse 1hﬂm:ed thg el selecastinostlaybstprEhding-partner interaction
in the presence of said agent, and comparing it with the signaling response induced by the

sclerostin: sclerostin-binding-partner interaction in the absence of said agent. Preferably, said
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nol ecul es that disrupt the formati on of conpl exes. A
decrease of 10% or nore (e.g., equal to or nore than
wWQOMs/083% 40% 50% 60% in fluorescence pol apCwaP1008/051128

in sanpl es containing a candi date agent, relative to

fl uorescence polarization in a sanple |acking the

candi date agent, indicates that the candi date agent

inhibits sclerostin : sclerostin-binding-partner
methq)d1¢oemrarstss tha step9Ooft 8BJontasting ecrleraettre‘dtth @ﬁclslyosmremrldglg-partner in the
prese%e a&H ugegngg S{' ag%Ftr esagg grec ecri]%ogél P]e g%n gt%F i 2)1’1 of the sclerostin-

b1nd1ﬁ%lﬁzirﬁieﬂmtg salefvistin; lﬂiﬂifwﬁ&@ﬁﬁ'lng la(signeﬁﬁ?@ﬁsmﬁe ﬁlduced by the sclerostin:
fluorescent acceptor. In general, one nolecule of th
sclerasgin-bingine-PATnEE Indsr 0P Y BTRIiR RGaREE I FRSPONSRHR fsdiPisgee Of the test

agent?)aaﬁ 1g§3? 104 8hrlaRa3vittH i LRDARE i fire BbscHEDbf the tésH AP IrdRGites the

Ight 1n the wavel ength
test agdnt is3@éntified iam capablepf eswlintging thel saler dstinasteretingdtinding-partner
. z&e@g. DeepBl ueC). The other nolecule of the pair is
mteratHAhy t o an acceptor fluorescent protein that can

[00163PS K Dinkieddt infsI@ANiAd@s AR, thepidsedide bf the it agdnt 8f at least 10%
i fferent mavelen An exanpl e of a f| uorescent

comppegaiiving sosapse (iyihe ahsenFe ol B Kehagpidewifiep U ei7eentias gn agonist
of tth Acﬂe?%stl?it 8016?051'91 lﬁ?ﬁlg% Egrtl?eq el QbrOTA Betdiid ﬁrijﬁéﬁa‘alﬁg ‘?erponse in the

preseheesefdhesebtaengosttaf at leastd D‘V(g:—opmateldevnkamd response in the absence of the test
accept or-fused-sclerostin. w an.ip
sseniGHeTgEs B E A9FSR G weasRisLet s ST ring el Bgthg pPher

interddB86% €ase in acceptor fluorescence relative to a sanple
W t hout the candidate agent. |In an assay using BRET
[00169) Nedulatersed ﬁhemqle@cfstlgch@,rqsgmrhqndmg-partner interaction (e.g., those

1dent1%’%d %r (anet Il(l&hgés oqltﬁeqllngg{tloﬂfﬁl n{t’) @ltla%[gg?l{e s%n@.hﬁl% ge%{&%g &}1duced by the

sclerd%ﬁ% sc@@@é}mdﬁﬂﬁ@ﬁiﬁmeﬂ irftéractiontberes icayt 1006, 2000 B0%S 400, 50%, 60%,
m ssion at the acceﬁtoregavelen th in

70%. ke 30 IR dhe-presere ol F 6 @pER S §F Sighgfingin the absence of
modufdtb) QHBy Lhem G fatshgR Beeen hﬁ‘}di\/ﬁ%ﬁﬁe LdatmdrifiBned values.

candi date agent inhibits the sclerostin:
Prefesblye thegtodwldsomahianggs palndtsmallmgw)eatd@qst tiWe. Tbevkangelcyn byan increase

ora d}oo/ 0@58;1%@%% tﬁmﬁ g?)gbgrgg aﬁtl\{lﬁ/e ol:}ﬁgpér]lghr%%/hc%lﬂ b%oo/ en%?ne‘ﬂ by methods

well krdoWer 6 $leedit, s@dH £Fbiodkasipld, bg nRea e igndkeleeslgubing a reporter
sanpl es contalnlng a candi date agent, relative to

constaghi descrilied B8l9tv-t he candi dat e agent, indicates that

ecap f.
R L o o
the solﬂbﬂmﬁtelmﬂnnte{r@iﬁmﬁ,lh]/hibh msthod lcdmpeses mbaswingdte sigaalingrrgsponse

X of . the ndi.n s described hereip can b e

inducB by iRl B AR GHEEET a1 L0 WEBT RGP R aBeh P FPgRHine i Wit

the s&ﬁﬂfng‘?&?ﬂﬂs‘eqm@%’ B fe, scRAIsBHMESD intefation @fthe absence of said agent.
scl eros .g., a small nolecule identified as

In ong embediment, ﬂ@rmanntonvesx@lpé Pﬁé’ﬂdeﬁ nsithds iy-identifyiag an agent capable of
U |
moddgl@rtf@tt il I s% @' 1{39:&19 %enﬁ& e ﬁ%lﬁngpéltl L ct ng{e%%gélédlgﬁk the signaling

respodsd 1in@ﬁied tby ml(ih wgerfﬁstlagﬁen‘stcah h&erectfon ia tHel prestnceaof said agent, and

car bohydr nd a snal | g%
comparing it W1th t e 51gna Ing response 1nduce y the sclerostin: Versican interaction in the

absence of said agent. In another embodiment, the present invention provides methods for
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nol ecul e. [00165] Any of the binding assays descri bed
can be used to determ ne the presence of an inhibitor

WO noos/osmopl e, e.g., a tissue sanple, that bi ndBCt/@Pioh®051128
sclerostin, or that affects the binding of
scl erostin-bindi ng-partner to sclerostin. To do so,
sclerostin is reacted wth scl erostin-bindi ngpartner

in the presence or absence of the sanple, and binding
ldentlﬁsnmwme@pa@e appodplating he selerostis Hibrilin ﬁgnta@@agn, kytéhlﬁgmethod

comp%ef énetaﬁurlngéég /g %%d%% X g)?ls%réﬁaﬁpceg B&?’iegscle{%sﬁﬁgﬂflgéﬁm% 1nfteract10n in

the pfsszineef Ofdaidageht) ehd@ ik P étrwittnhie @@helisngt fegonbdimd aeadyethe
ontains an inhibitor that nodul a
sclercsun dnyalin A BRRAfofynhs £ ReReatARe ﬁger}t I pet ageiher gabqdiment, the
presert] d;:lrzl ﬁ)@ﬁie?ﬁgﬁw@hﬂﬁ'l&&tlﬁﬁﬁ@%ﬁa&ﬁﬁ&iphgg O GRAAuRLAL tR&clerostin:
use feterm ne the presence of an enhancer In a
Cé6orf83 utpéleqtlm gh;chanetth@sqmmaﬁpmegsunhgthe Isigndkng respdnse induced by the
t hat, affects

selerc3fn G GEEP PRI (BEPEREFS PLCLIHPoehY ROTging ! wih thesignaling

respofise! ifREd by tHeSsclefRfih-eU6 MBNnBR L E51OHL thd alie el df@ai@lafgbﬂte Mn yet
in the presence or absence of the s and bi ndin

anothprsenphodgngnd.the Bresqas iy sRiiQR RIOYiges mﬁ@O@snﬁa ideytifydngan %’ép%@apable of
L
moc R e 052838 o G IO f oo B ARl e

signaliigd ressibé indbieddiyrie gderbsigr Symitcaoad ggernttain intke grasgpce of said
cont ai ns .an. h hat .
agent A S PBBRTTE 15 itk S BOR S5 PRR g4 b fireclersstipobpdgeen-s

mteraE@chlﬁﬁﬂle ynRforkiia a@érﬁdhﬂsﬂlllaa%%ﬂﬁéﬁerﬂB&ﬁﬁlbﬂememeﬂﬂ ®0ention
be used to determ ne the presence of an inhibitor in a

providgsimeshads for identisping a8 agenh camrRE T arduBRET thy ﬁ@kﬁrwgmaéga? dnteraction,
which ?gt%oél (b,orﬁ r?]s%g }n%laﬁﬁ)lgg%h grglh}lg ][gg%rﬁljr% %d%lg Sl%ﬁﬂﬁﬁ Agrin

interasidreianhapreteach of Biteagent Iamcgcorﬁpming)'nam;ﬂh the signg]nng response induced by
the“%hrou ghput . screeni.ng are wel [

Known the art. i
WL\ EHRELOBE T RPSRCE Ghoal &ghr el R s eppgdiment, the

preseﬁtQﬁvén@igﬁ‘ f)ifofviﬂeE‘ %eﬁﬁd@ﬂﬁ”&enﬁ?ﬁﬁ@lﬂ?a Rht EREME 3T hiddulabifg the sclerostin:
sclerostin: sclerostin-binding-partner interaction,

Serpingdi ioteragtioh o’du@lompthp@ eemprises L1eRINGiNg tike Srpliag iresgonse induced by the

sclerogﬁrll %ﬁi{e@(fﬁngpﬁ on E'Y%ltg E){eeﬁgrfcle Bk Oag d ag It c%ld compﬁrln%lt w1th the 51gna]1ng
respoﬁisfe ifdiced By etscledsatin CSunpiasd i’mgsradtlowlﬁ thetabsensé ghsulid mnt

ponse I nduced by the sclergstin
(00174 o s e Frebas e e BFeSFTUBREEN Bifvides pothod Suridentitying an

agent g%%a%gé cg fr@(%gl)mﬂgg raiieegcfe!'r@s@lBYLﬁgﬁ‘h{#é@&fbﬁdwﬁf?&m&ﬁ&ﬁc&ﬂﬁlses

acting sclerostin wt
measwoigehosighalingirexpomg-ipduced by therscletmstiprldihitcrastgnab derpresence of

of a test agent u r .conditions
said S e COMBATOH YD 1O FERD R o g Haech by M i ip: LRP2
intera8GorEINABE Atdencatd sdlll af@ARS U Vet @ncdth& e@ibabinfht [tBS PRE&ER invention
i nduced by the sclerostin: sclerostin- b|nd|ng part ner

providestreathadsiferidentieing an ageng ﬁ@ﬁ@@ qfﬁnqdﬁ!s"’f}@&é}@ sclereshig: LRP4 interaction,
whlc}\fl)mﬁl?tﬁ&? ﬁ&n?rtlsets Hﬁa&u‘f‘ %tl?eﬁ é}gagﬁé réd 01%5??1?%1& tlg%ﬁﬁ@l@fo%qn LRP4

esponse | t agent
interactieh ioaheepretelmee of said agent, and comparing it with the 51gnahng response induced by

the sclerostin: LRP4 interaction in the absence of said agent. In yet another embodiment, the

present invention provides methods for identifying an agent capable of modulating the sclerostin:
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test agent is identified as capable of nodul ating the
scl erostin: sclerostin-binding-partner interaction.
wQ 0@2ORI89AN | ncrease in signaling response i n PEEEP2008/051128

presence of the test agent of at |east 10% conpared

with the response in the absence of the test agent

identifies the test agent as an agoni st of the

sclerostin: sclerostin-binding-partner jnteraction. A
LRP&jiaterastion Wiicksmgthad icomgprises preaswingihe signaling sespepsegndyagd by the

t . d 0/ i .

sclerd i 80 BlorfhioR iy WERTept BUr SOTRBES bl b oy | SHANRS Sgnaling
respoagainducad batheasolieagptini SRP®intdriiondh dreabbdnae of said agent. In yet another

embo el e?,gﬁ%}z)rgéeg# ﬂgzhlgtgc_g&aré%gg{ rpil:]t_ﬂ(t)(?srfgg fdler?tri]fyi oa%1a6ggll1t capable of

modu$ing HRSdclefostinn e ypitaR Bt E8EtidnMNvRICA GhetiI dofnflises MBASEng the
identified by the nethods of the invention) nay change

signatingrespansaindnesdriysthe sderostind (denicdsy intheacken wrthe presence of said agent,

sclerostingbi ndi na-partner .| [ . at . L
and ciﬁ%nrigdﬁ/owﬂggla % s1%1§51£ gedﬁ/gnsg 6&%&2%@}5{}1@ gé}qe%%& cl}lkslt%ﬁﬁe 1 interaction in
the alﬁéﬁi&&jlﬁ @gid @ferithn yepdhidtAéraimbod Bnern,thapeskntt inviehtton provides methods for
.. signaling 1n the _absence of npdul ator, or by. an amunt
identifying pragegheppapleohaduiaiye raclsrosineLdT3 ﬂl&ﬁré%tf% method
compYi@dsUfidisurliitthe Ei%ﬁz!ll}hg R RH ‘Bz 1 RNYERinS LA interaction in the

signaling by at east '10% The change can be an '
presenqecafeaid @gent, anddeoperseit ddtbethel sigualing respenseonducsd dpl the sclerostin:

SLITg\lgr%t«%:r\a{‘ifgm I}Peﬁabgiiﬂgg §k %aqg g%?‘lﬂ fique? %r%;o%rée)r(rn gpr{%d gm%lg%ﬁg Sl%gent invention
proviﬂ@aﬁethédsg’oﬁiideﬁtﬁf«ing 9n|a§éf@ lcSpab¥ ¢TanEul£iRQ ilicedcletodtint Mekdscin C

. as descri bed bel ow, 0170] The present invention )
interagfieyy ivduch methpd eympréses Mganting yiengenahing grsnense pgbythe sclerostin:

Tenaélngr{jﬁ l(i)lg&jagt%nt NenSHESOSE Rid al:%?ﬁtr,@nd 2k iORith Wi sfdhaling response

conprises neasuring the’signaling response
induced byl deccleyostinel anesodn OSntieractidir imrte absemceadtsaidragent. {imget another

resence of said agent,. and co ring.it wth the
embodymex ic-prerest R mOtidSAmeodTEr WERit e gen: Gpghle of
modulding HiRCdole@tin NI MR ARGRATIR, Which MethRIDMpriskImRaring the signaling
enbodi nent, the present invention provides nethods for

responggeinduceq b gheansleagsting [Ld 4 gaintasadsion i ehelpagsengs affsaid agent, and

comp%‘ﬂ%ﬁ Qith!dhe sig&ﬁﬁlg ‘fé’asB QL EHRC f fhe s SHn R4 598 interaction in the
corpri ses mnmeasur rng Phe st gnal1ng response i nduced by

absenchef id feastlnyet Aotier embodinteat, detpiresent invdritien praddssasethods for

den RSP S 37 SRR St TS BARE hich methd

comphiMsGhAShri R thé Bighd181gaBHBR&Enlced Bl thAQRMbstin! TRAVIOS Mraction in the
enbodi nent”, the present inventioh provides nethods

presefiesrdf daid tagényti ang campatjegiit vatighbsignabing mespansetinduged g the sclerostin:

e

inventib@ po&ides arttods fdriidyntifyihglar’adent &palsit odmoldtlatil@the sclerostin:
resence of said agent, and conparing.it with the
TRIl\&lgﬁtgrqu@n, rvgggblﬁgﬂgoqi RAMPIEYS BiFaTUREES the signaling response induced by the

sclerostin: TRIM41 interaction in the presence of said agent, and comparing it with the signaling
response induced by the sclerostin: TRIM41 interaction in the absence of said agent. In yet
another embodiment, the present invention provides methods for identifying an agent capable of

modulating the sclerostin: ALPL interaction, which method comprises measuring the signaling
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sclerostin: Fibrillin 2 interaction in the absence of
said agent. In yet another enbodi nent, the present

WO poosobisen provi des net hods for identifyi ng anp@DerP1008/051128
capabl e of nodul ating the sclerostin: C6orf93
i nteraction, which nmethod conprises neasuring the
signaling response induced by the sclerostin: Co6orf93
interaction in the presence of said agent, and

respogssripdiiced gy ithe SorostinhALEY dtetpeting indepsRgsace picraidegepy and

comp& 1‘7.’ Qltﬁrt{?esglgﬁhhng@&égr%% ihdUeEd g'fe%@leHgtlﬁ heLBPR ﬁﬁ&%@tl(ﬂf in the
agen not her enbo the present

absenlcdﬂUES’aid aRenpr ovi des nmet hods for identifying an agent

pabl e. of ..nodul ati ng the erostin
(00172F AP SiePTE (TOBHE HeFTOAD S LI Rse AEBEFTrAich re BMP pathvay,
in whidh@3& dghibRSPRDAE chuvd Uh Bebrd¥e INWnb SldBSraVPHathway activities. The
Syndecan-4 interaction in the presence of said agent,
s1gnahmg1reeme¢and§ determined, fonexampipansanyingeignahing lqvilsuisiag a reporter
constr L enog' eeic’(e(lc; | 81; gls tgblg ﬁ?a%ﬁglﬁ% céﬂl 'dﬁgfﬁg?%tal s%[err]%sﬁg.ldﬁ?dmg-parmer or
sclerds{’iﬂ n’@ly ®8 etfahsfbdfwdéwtth afeporor cainesumabimpd sing apromieat whigh igresponsive

ent capabl e of podul ati sl erostin:
to Wit gpdPRBMEo W Bh a4 HE HBR e ?%“ggg qﬁ%?ﬂ?ﬁ%ﬂ@ﬁglr‘g the Wnt
and/op ngétﬂxgafseé&ﬁ%ﬁn PG UGRE f¥tens; 1r§1?31€eﬂ Oshich red%ﬁbl{‘can be

nteraction i n the presence of said agent and
measmedqfar ¢xagmlet, byiimmunérssayi, neresasyes; élglptan@eunemut; gt$..Isgpending on the

natur%gf t&e 5%’85‘? prﬁ%nyjﬁ g}lg%{as%}eo%rlg Cteasgl? 1ﬂ tﬁe rﬁ&%%g Q&Fati%gnce of
candlhzﬁé’ﬁ k.on provi des nethods for |dent|fy| ng an agent
| e of nodul ati ng th scl eroitl n. _Serpine2

[00173ht ey 07 SPRFHTE FHBR A GE ESBAT é%saﬁécgsrmswgl& Wat signaling, a

report%k SRt L@ 7B lc%Hﬁ%gQﬁﬁeﬁ%p@@(ﬁ‘ﬁ%‘ (@TFﬁﬁ{cﬁbﬁﬁzreporter
nteraction i1 n the presenc of sald agen

vectoccmmmnmg ¢eni TCRvbindingsites |dglnaig|ﬂ1@expe®pmn$>é ﬁmﬂidoelﬁerw This together

sclerostin ne2 interac n the ne
with & iy SEHERR 08 BT HEPetan SO AR AaR AT R Ronila
expreBdiGS edior (AMRAHYBV 40, B3eddBsndriahationf @hy béleatdféctddiataiiek293 cells
agent capabl e of nodul at | ng the sclerostin: LRP2
6

or any pther witable sell ling. chhafeanpisate ﬁlblqa@%@ atwalionof ghe HEF-luciferase
repor%¥ %ﬁéﬂ vat?(ﬁlo& & b'l&gyc?ﬁ}d Mhe sclerostin: LRP2
nteraciion he presence o? said agent, and
[Oﬂlnpnﬁaklpm@emttmvunnhn phweides gnadthadgor Eispidiyseg a sawmwd-ﬁmding-partner
the sclerostin: LRP2 interaction

mimei WG RSN FisyR 0B RR SHEGHTYRATE R SpEci e lerostin-

b1nd1h§,ni5§rﬁkk fferBEtiON! ﬁﬁﬁsc@&ﬁﬁdﬁh&@h thél@Bihbl )6b1|ﬁ9r1®@ n@Siiting the
capabl e of modul ating the sclerostin: LRP4

interactiorewith s¢1@mstuv\bbr & penditateotinewivp Prefersblypsaid methgdichmprises: a)
contaFtH%g L r % O 0% gldsf;g‘}sﬁéﬁlﬁeclg %%{gér%n&jﬁ&% ?Mtﬁ%{he I:1>r411teract10n of the

mime€io miﬁlrslclégastlh amdtkf) nicQuriigdn@tacticn «bfeth@m’metm with eelerobtyn, wherein the
the sclerostin: LRP4 interaction in he abs

f
interagiionyis agleat 1 0Vofat oRpEYSklor BIFDBEP S erospﬁescgqre%ﬁ‘?inding -partner
1nteracﬂé/r%rlfe§c9ﬁ) 9@19%&? 8RBl the cQﬁddleQ@ BiENd A% &fer88RDBinding-partner

ating the sclerostin:LRP6 interaction,
mlmewmoﬁthemdnbdn conprl ses nmeasuring the signaling

[001‘; st &ourtﬁemllor%g e prese¥1t vention provides a method for identifying a sclerostin-

binding-partner mimetic, which mimetic has the same, similar or improved functional effect as
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sclerostin: LRP6 interaction in the presence of said
agent, and conparing it wth the signaling response
w0 pabgoexssby the sclerostin: LRP6 interaction iPCL/EB2008/051128
absence of said agent. In yet another enbodi nent, the
present invention provides nethods for identifying an
agent capabl e of nodul ating the sclerostin: dypicanl
i nteraction, which method conprises neasurlng t he )
sclerasiigrhindinggpar@sppisiction sibeglepptinuhesein dheyaethad comprises measuring
the m%}%ﬂg g%ggr}ge Eﬁcﬁ{c?c? \E/\X ?nﬁ shllgrotsﬁr? ﬁg@ﬁﬁ %@%&é@%giagg qloﬁgﬁgﬁegdlt with the
signaﬁxyg ltehm)nse:irﬂn&sltbyrthe Glgrpstnﬁndlenosﬁrebmdhlgmartner ihteeaction. Preferably,
. ce of said a not enbodj. nen
said (i B TGR A PG o7 o0 s iR B G TRBRGS Fgiehgoriions
perm@@Rthe FRdRad18 o‘i’fthermﬁ‘ﬁ)ét@tvblﬂﬁctelﬂ@stlﬁcélﬁlr&Sﬁéa@uru%—d éll_gnahng response
I nteraction, which nethod conprises neasuring t
induced gnﬁneusalgrqs@gmmsec intefection. whereine sigrnaling &aspeyise mat oat least 10% of
nt er.act n|n th S f
that o %eﬁvpeéiﬁlgrn %@ VRTioUs,s I%H%{elg Ssl%ﬂ?o iR blécﬁ‘fégg%ﬁmgggqt% g@tgona stcrlbed herein
dlstmghiﬁhﬁ cheegandidate: mibletid ds & ﬁctlabﬁtﬁt biading#patther minseicod tl&f invention.

agent, In yet another_ enbodiment, the prese
lﬂﬂl%h&wehofmosdmegg AEBang BRIy EWERtg pIgVIdRs Q@@lﬂﬁs for

1dent1?ﬁﬂ§lpfeﬁl2%r Lm%ﬁﬁétﬁg tﬂahﬁav%ciheegaﬁﬁzt Sithilal 8Pﬁﬁﬁb%dQunctlonal effects

Imteraction, whi met hod conprisés measuring t
as thase ghthe |1rrtgtactexmmg®nl Freln2 enlLBAEM tamésos}.qrb@msﬁphnormhal@@miogwal
.Cinteraction in the presence of said agent, and
g Wbarlng it wth the signaling response induced by

[0017t7!1e 56318695 biNdind- pRASE infinfetit Bl Efcagiousd thaﬂhishhe sdis€ RERilar or
said agent. In_yet another eanW%nent resent

impraved Bpctiens! piess R ding torsg eawhaglé may bea
compBﬁHﬁﬁLtecoﬁialmqlé}rgﬁé Lgﬁfucgtko%ﬁ @ghﬁ‘s oﬂeln]\%ﬂﬁaddlthonal hydrophobic

nteraction onprises measuring t
or ch&ggharbupsgo respoieshe acnd/a cenfohbyatidnefsied bindigg rggion ¢fithe Rative

I nt ction in the presence 0 ai en -
slerag BBl e PR S Qe Ppaee oo parter
mimetiP eha§ @ls8iRFide s natikd éclBroktii-BindlnblfaRnérbrii3QleAbaiRce of

said agent. In yet another enbodi nment, the present

[00178hy e%mr@lrngﬁp Onf awscifithiogEcition, 3 @eﬁftier xhihits #h leagfd e, 20%, 30%,
a o t | .

40%, %6‘? é?é{%t o/r% ng)d}J 9%%I ngtP%] Blgldﬁlg o?r Sgltgfsdgtrlr% ggﬂ&r ar%nﬁre for sclerostin or a

value$h gieahngeg)etvmpaﬂy‘s evo ofithe afbrényermbﬂedswlmso PréferablfRIAEGIMetic

interaction resence of sai ent, a .
exhiv DT Ao P A 4 g e S OETF Eeggstin
[00179he A%%I%Mg% ofe aspRbi\HGhd ﬁi‘i/é{tféﬁt A Riinétit dxhfyiRRS RAGE 095, 20%, 30%,
said agent. In yet another enbodiment, the present

40%, i5A%e ﬁ@%oﬂ%; ¥95.00%0 ofthioigmalingractivibref & splenetiarbiadjagrpartner or a
value. 1?1ﬁ1§|?rlgr&e’g(e Rv%\?\ﬁ!n@ L gt;tﬁ%h gf %é%e%ﬂ%ﬁéd &lue-gpi‘llg?'e}abl the mimetic

nprises neasuri ng

exhibh giedst Do SRaNGAlihE skt obyclérbausl@nhelmgqjartﬂer TRI M4 1
interaction in the gresence of said agent, and
[00180h e imgsuringaf e He signalngiacrigty ‘efSIBTGF%EOIP W&béelar%g}n can be

perfoﬁl% db@%&heéstdeem@ﬁ%% foRbBEAESARNsUCA af BPRAREERER. Of

[00181] Accordlng to one embod1ment of the invention, a mimetic may be identified by a

condi

method comprising the steps of : a) contacting sclerostin with a candidate mimetic; and b)

measuring a signaling response induced by the sclerostin-mimetic interaction, wherein a
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anot her enbodi nent, the present invention provides
nmet hods for identifying an agent capabl e of nodul ati ng
wo besmsedses ostin: ALPL interaction, which nmet hoPICT/EP2008/051128
conpri ses neasuring the signalingresponse induced by
the sclerostin: ALPL interaction in the presence of
said agent, and conparing it with the signaling
~ response induced by the sclerostin: ALPL interaction
signaling repronghehisat bastd fveggeaual tp gompr) tham20%,; 3ai 447 50%, 60%) of
the ipRIREHRBolP RSBl AR e ool RS R ipd B pH{ther IRl indicates
the candidate mimeitin dy dastefiddras Witlesstn-bindBigpapmthmiaryetic of the invention.

tiyities. The signali esponse cap_ be determi .
001635 e shhine e A SN RPant B Lo U aieF BV pathvay, in
whic EROE hfieGORBLIdUEEse dFRLreXANTW B and/o? BWMP Bht@waR BPRifi@&ompared

cell displaying a sclerostin-bindi ng-cﬁ)ar ner or

with the nen-sémplatedeiate: el hersignating responak £4n be deiqgpyinasy for example, by

construct risin i [ . Lye

measwﬂg Sé%n& 18 Fe% .us% él%epgogf%g?(gg{rl ér;[ agllgiﬁ%giyarﬁenntlgﬁgéj eﬂj%'vg V\I’T%n

sclerdsih 81nds h is¢ledob it bindingafatther minietio] ihibitirg thé&/ndhhd/anBMR pathway,
BMP pat hways, expr.ession of .a report protein is

eXPrepTgf} Bf ¢ EAOTSERFAN IS PS40 3@ geapygpd, for example, by

immtfﬁ%é’s@%}), FluoR¥cenBIURARTEAVrenfent ch.e,%ﬁé}ﬁﬁqg drd @B hature of the reporter
measurenent, etc.,, depending on the nature of the

proteine oy &gprespion e also Fhmeasuprddos thesclerostimasigrastinibindingpartner

. tz&éesence and absence of candidate agent. [00173] By

erggio - of a specific exanple of a cell-based assay for

[00183p asAHyi gT3hd/Mihding gkals d@crilfedrcap BF LsKd t6 defrine tharysdnee af a

Wit/ b-cateni n dependent Supe[TOPFI?sh (STF) .l uci f er ase.
mimefig int f@pplg@&.ﬂtl@gﬁp@g{gﬁ@tb@ﬁlS JEEnkiet r"l"g) dq % §glerostm is reacted
i LEhQC ! ' fstgnafihd/is Gl fae for th
i 0 S o 4 e AL 8 pr e o e sy
beingaxed. eAs ingreasoois10%i ot mofeg(e. gnegsal tit ipreghah 209ReHI% | 4%, 50%,

o EXPressi on vector .(driven V40, used .for . . :
0% et O sy ek e S S B et fhat s to
scler@fy. other suitable cell line. The transfected cell

| eads to activation of the STF-luciferase reporter,

[00184hi Anyadithe/signabing essay peespriksdican alsg be upedrtp detepnine darimggence of a
i GRERY SPYSPAICS, M AR BT Ll ot

y1’ng a eros plrtner
throupglput kerednivgt dre wedknbwe irstheart. si mi | ar or i nproved

functional effect as sclerqstinbinding: ttner, .
(00185h s ¥eRt IO anFioR Brogidss Beditionalsdnsihqt " fiefring a disorder or

predi BRbh 58S sdIB Bl d DSorlidHa8HRE1d AIhbdrhht boGé &liRFAl dnblYy disorder
candidate mnetic. Preferably, said nethod

in a sgljepcompysing jhecstans af (praptaising thesiclsotifle sequeneg vl geleeostin-binding-
m netic under condjtions per.njtt] t ' [ P
partngr,genc in say s(}l%wcg ﬁmg Qq) gPrgg%I{?nrg 1ﬂé)nthﬁtgc? a%lgglgﬂa{]%uﬁge%ﬁ WHeR ePInutatlon in
the reis{lécﬁf/@ﬁilér@ﬂino‘rﬁindihg-pﬁfitmtgbﬁe indichtes & keerosiin-related disedder or a
the

i interaction is at |east 10% of that observed for
predignesitign thegrie: scl erostin: scl erosti n- bi ndi ng- part ner

[00186] Mutations in SOST or gene encoding a sclerostin-binding-partner in a subject may be

predictors of developing a disorder relating to abnormal bone mass, and/or can be used to make a

diagnosis. Such mutations change the interactions between the sclerostin and sclerostin-binding-
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i nteractions described herein, distinguishes the
candidate mnetic as a scl erostin-bindi ng-partner
woemsn9s9of the invention. [00175] Furt her nor epCT/BB2008/051128
present invention provides a nmethod for identifying a
scl erostinbi nding- partner mnetic, which mnmetic has
the sane, simlar or inproved functional effect
asscl erostin-bi ndi ng-partner interaction with
partngg .8 6FSE AN lws@@rﬁwmsmmmmn@bag prvaRaed with@adealthy
§i gnaling response induced by the sclerostin-mnetic
I'hteraction and conparing it with the signaling
[00187¢s rﬁrmbolddm df thy ptdsentsmlreatlms fsiamethod for dlagnosmg a disorder or
scl.erostin ndi n ner teraction. Prefera
susceg S GO R EIAE N AL SDRE bR R g LS SOTATIRG fherep of
obtau‘ﬁﬁ%‘ tHedR & rﬂbl@@ﬁdecse&fﬁ%@é 0P9@§T bt Qéh% BESdThg 4 lscﬂ&oﬁtli}ﬁblndmg-partner
Interaction of the mnmetic with sclerostin; and b)
in saidealyent |an@ ccangargngaﬂ tpﬁi@at oé8 perlthy subqucgbergy mlﬁ@tlon in the respective
sclerosti 2 I
sler i B 08 TR L slorb o Pl gt PR LB B s o abmorma
bone m’aﬁs @USsuS&ipebitist theretosCl er ost i n- bi nd| ng- part ner
teractlons descri bed herein dist,jinguishe

[00188] cy R93tes CRPAGITIEE! Gfhe,DESeam FySRiam 1 A ARs! %59@&%?5111% a disorder or
) hy f
T i e e ——
obtaimeg Hed3NAcwcleotadet seqn)ﬂnng ofF8@HP oogermﬁdocmlgreSolc:@stnlhhmdlng-partner
e,sane d quct ional eff Gl s

i s W5 85 BT ToaPl ot bBRRUBEs: WPy TRen s hfaion tar

change§ bRt reshettivad®y torelefditin Y Sé1edooH-biatling Pactnéd cQJmpared with a
00177%ﬂA scl erostin- blndln%§lartner mmetic is

healthyowhisahiadicatss a Hisgrdeneelasingdo ayjopmplhong maﬁwr%%ﬁpptlblllw thereto.

r,t
[0015{? g\kﬁtgp@s n?e[af lge?ﬂg%st%ﬁtn 1%%41@%&13&&%{5&1@& r}?gn](%lg% g g[@ﬁé e.g., in the introns,
contro:lmnthmss pnmnmtera)rag dimsa tlsoleafl tmg tly Suradtiog irotye sxpfessed protein. Such

wi th addit 0 LC O arged groups to
mma‘i‘%@é‘?f’éf SE lé(’glﬂf‘g’?%qrsgﬁ f the binding region
[001%0f the n'i\ﬁ&tﬁdfﬁn%ﬁlﬁa%@l% fReebb MibcREsiR@ HidtdtiontbetiodertlsClerdstin and
IS to be understood that a sclerostin-binding-partner

sclerastipbiridingnpaytngr. seomparedith 4 hgalthysabject, the binding may be at least 10%,
20%,}@/ 48‘%t 56%26(@3},;’)62; %gg/{, Ql?(i pgﬁeréﬁliaﬁg{slt Y, IX\%er tlilgl? %%%kndmg
obsereedhlnbtl Heﬁltl@t sdbﬁStWh&%a dé@ﬂéaseﬁﬁ%nd‘ﬂr@/is OBwﬁedﬁﬁ)%som&%elatmg to low
80% 90% of the binding
bone gFeBE AL IR GTegieieiE {hdegoe a4 selesatinbiing Pypesdhat ncreases
sclerdsﬂn L& wge@ﬁg\’i’ﬁ% QY oft é’%lé?f)stfnhﬁn(ﬁfl? p&eRA tHaP B8&Feases sclerostin
values. Preferably, the mnetic exhibits at |east 20%
actiomfwitche detmaticrig bandirigus osenfed sedisordertrelating triigly bpre massrcan be
d for, scl gihc%s in. [00179] According to one aspect of the
iagno§Rd anPre mnetic exhibits at |east 10% 20% 30%
[00194?%T}é0ﬁﬁtatﬁﬁ%1ay7ﬁh% 10 e cOMMmEbasidpethe sighaliighgsppakd off thy Wnt
a scl erostin-bindi ng -gartner or a value in the
and/oF Bidepasbvaise - ommpraditht heaay sbiecdriBn pigBHEY rgsnonesmay be at least

10%, 2057, 86APhYs, 5096, dHATBOYE 80%, and preferably at least 20% higher than the

response observed in a healthy subject. Where an increase in response is observed, a disorder

subje

relating to high bone mass can be diagnosed or predicted.
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exhibits at |east 20% of the signaling activity of
scl erosti n-bi ndi ng-partner. [00180] The neasuring of
woemsn989si gnal i ng activity of interaction w thCT/EP2008/051128
sclerostin can be performed by methods descri bed
herein for other assays, such as SPR and FRET. [00181]
According to one embodi ment of the invention, a
mnetic may be identified by a nethod conprising the

[00193,1 e pﬁteématlvelao the grtation; may keee dregdferhofingrrasingthp hindineebetween a
cler g 0l BRI 0oyl 67 BRIGE hOSH may b
at leaasliO@Q a[)‘?/(n @O%eés@%nﬂl%/ t0&4, 70%o, 80%0, eabprefeOMly at. lgast 2@%puagher than the

to or 40% 50% 6O of the }
bindig oRGTER G 7 BB SO et Dvis anheroi i B e SLglsprved, a disorder
relam&?g:io%w%h@ miabd\Chinbg 'dpa%hbsféﬁ for Pf&if&@aqh IR cak O Bf £31@8stiBinding
candidate mnetic is identi as a
partngrghatiessedses s@m@ﬁtm@cm tGenversehyein the edse oha S¢lm¢ém-bmdlng partner

that di[;ge)rge)lgﬁlécéerggtmt arc]:gn%n\}/ el cf%g}r%g%l\ﬁ bkri%tlr?%/\gfogge?péd A ﬁrder relatmg to
high lébnmnﬁmt tdh Mh@o@cﬁiﬁeprahded:r ease in V\ht and/ or BMP

athway activities co th .the non-stinul at ed
(00198] o e Moy GRALYRE n%%ﬁbﬁ%fg%m% ciaeling Fragpnst gf the Wt
and/of Bmk)aﬁhwg)% Wféd%tl?é Héh@tlh& Bebit&MEL §i gHﬁirﬂ,@e@onse may be at least

reporter construct as alread nentlone above VWhen
0%,§@%e 301 #070b30H6LS50%6, S0V BO%t Ak mf@mbﬂngatplaast 2% lowerghamcthe

bi h
reSPOPSee (?P?rtgl? g‘%‘%}thy ?‘%bjcicg h‘gﬁffrf’ 561e‘pr \é\%}{es%dq beds zb?]sle@arf abdlg‘order

relanﬁgemwv%dne friags @aﬁmﬁa%noé@u or pradiveissay, fluorescence,
ht nmeasurenent, etc. Eﬁ?dln on the nature of

[0019t4|1e Biadjpe ped sighabing apsaysraie vathin b souwsine paastigesy thpskilled person, and
r e91§itn 2 1L kn d described, f
o OB i e SR Spei e s el e e o
exampleintfandironk @ sbAyisledescClobig: Admbbratary déanual, GeldesSpringeHarbor
t he presence,of jnmetic in a sanple, e.g., a tissue
Labo%PESS’mYYBT%@g@)O sclerostin. To do so, sclerostin
is reacted in the presence or absence of the sanple,

and signaling is measured as appropriate for the assay
[00195% epndidaig Agentsiand Gompsurds 10% or nore (e.g., equal to

[0019%$ ?g{ %aﬁcﬁ grot/ 3 C%glté 0{% tag%ﬁé’ o2 @qp’lc{}/eﬁ IB? n}%@génit [Hention

eros e sanple “con
can b&bb@ined utlhghn)bd)ﬁﬂis ntraer®as appmatches 1n[c6ﬁbfh&]or1&hybrafy mbthods known

si gnal i ng ays cri bed, | so, be u .
i theat BTG DAL ek UBRIGES SpAtRT AR RELIE Ratd e sl pyasgror olution
phaseqmm% NgSithedt ﬁBraﬁﬁﬁl‘éﬁlﬁﬂﬁﬁqﬁl@'ﬁg RbEYAOSIuHSH;Be “drietbead one-compound”
exanpl e,” hi gh throughput screéening are wel | known in

hbrary Imstlznds and YOERE? Litrtay wethodnusingwiEinity diropetpgraphy selection. The

ad i.onal
oo TR g RS 047 o B s
applidaBled pafitel AsH-pdpaide olidirdralr st sidleculd 1iparitsrof compounds (Lam et al.

(1997) Anticancer Drug Des. 12: 145).

[00197] Examples of methods for the synthesis of molecular libraries can be found in the art,
for example in: DeWitt et al. (1993) Proc. Natl. Acad. Sci. U.S.A. 90: 6909; Erb et al. (1994)
Proc. Natl. Acad. Sci. USA 91: 11422; Zuckermann et al. (1994). J. Med. Chem. 37: 2678; Cho
et al. (1993) Science 261: 1303; Carrell et al. (1994) Angew. Chem. Int. Ed. Engl. 33: 2059;
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in a subject conprising the steps of: (a) obtaining

t he nucl eoti de sequence of a sclerostin-bindi ngpart ner
w@emns/92396ai d subj ect, and (b) conparing it top¢taP2008/051128

a heal thy subj ect, where a nutation in the respective

scl erosti n-bi ndi ng- partner gene indicates a

sclerostln rel ated di sorder or a predlsp03|t|on

hereto. [0018 Mut ations in or €. enco
Carelhwabr(b%%o AnB?\ﬁd]F%n el Efrngl r§3a2%1b Pt i &ﬂippof‘é Al (159457, Med,
(}wnpgﬁqqggors of devel oping a disorder relating to

nor mal bone mass, and/or can be used to nake a
[00198] adlwsiies. of Samipoungs andydrepreseatad én soheianr(eer, eH:CtungQ (1992)

e300 35 BT A oA LB ms

364: 595 n%%bﬂeﬂﬂ([@ddﬂ&aUe@ Pat. Nb. QZQS*&D@)h.\J’po‘iésmLﬁaﬁer 4m§ﬁ2§mﬁmecml et al.
di nent of resent invention

(1992ai Peagidt MepdaScdiUSdy 8 861 o5 08 pbpge (@pw @r}d %lﬂé\ (K98 peignee 249:
n Lo
386 el 180 )RS A Lo PR e BRR o Dy oR0 P AL B S B 6379)
(FelicBQSY1 . é\g@nﬁlodar?g@nﬁmg (@ adwdr enpst)| n;]bi nd:c ng- part ner in
subj ect .and conpar.in tq tha

00193 Tu R i o SO t5A Cryropind P08 saBeriome Savariiea sel
expre@sﬁ C@&&%r@ﬁﬁl"&ihd’iﬁg-@aﬁﬁérwﬂﬁé dandidhie G RGt SAABOURE or agent, and

cates a disorder relating to abnornmal bone nass or

deterram«mgtb@ philityi ¢fithg testiromppand foouabdite (- sHmulagheyoahipiththe activity of
said sglerospg b e}ga'ﬁnep \g?%}%ﬁnﬁﬁltng‘ﬁ%eaab g'&? thef Jert cgr'nﬁ&ﬂﬁlstb Nodllate the

Fder or Susce i'sorder refatin
scleroatimbindilg-faomer ¢aade atconeplshd], éatexampier b)sdetmmhmgstheezpblbﬂy of the

.0obtai ning the nucl eot equyence of SOST, or,.gene
candi %%ﬁeﬁgoglpgemi?r&gﬁmﬁo m%&%f@iﬁa‘ﬂ?rﬁéf}n Sﬂe@éﬁlﬁbwﬂf’%ﬁ“w
intera@fi$h. comparing it to that of a healthy subject, where a

presence of a nutation that changes bi nding
[00200ks Mmmehg/the@bg@y of adidater tq;t compounds or agents to modulate a

stin-Dbi nd| art q
sler s Pl P o O e BT RRGF bl U oREM, Yhose
deterfiB@Go3cald bé u&ﬁ)ﬁﬁﬂhbﬂmd fdr ¥xarhisie Gi}(bou[)ﬁlﬁglt&S]sclMd)ts‘aﬁ-bﬁﬂmg-partner

may be pre t th t I d
proteigaieh § Aot of REATHEE Gihel Bt Bin i SHUBIen to & candidate or

test c@xﬁ &BB%F denftSard BIEREAiRA U Qﬁ%cflﬂgsﬁeqﬁiédrﬁéﬂe%n altohdpfex. For

resse proteln Such mitati o be single
examplaprhe]aculm Ie;gnmrcpthmsrmn bSkibeled witdTdo}’SHe, enitheiter dﬂmytly or

ff b
i S 0 S eS8 P b A SRR B8 ey sttt

countYMgt I‘A@rﬁaﬁab 8%0&%@% JbetehgyatRAIINEbERY Wi, &ir ek@dple, horseradish
% 20% 30% 40% 500/% 60% 70% 80% and preferabl y
peroxigasq, abkglinoplwsphaigse. ariugiterase, a9d s wmﬁ%}ab@\d%tweé by

deteng%%&hg J%Hpérgi%}l of %}ggﬁpﬁo aa?eeﬁfb?t?ﬁg d 01\5;\1', Eﬁc@d' ng is

serve I SOr one mass can be
[0020(1] agnieakd vathipthe deapeed thin uivblﬁlcmas detefmiae the ability of candidate or test
Compglg:l’lld% ro(r) gée!n?s t?)irr?odéupa?e :? S‘crlet:rgsetlrn-ttnﬂ 1tng—|p219trr1eer?ore t?xe sclerostin: sclerostin-
binding-partner interaction), without the labeling of any of the interactants. For example, a
microphysiometer can be used to detect the interaction of test compounds with a sclerostin-
binding-partner without the labeling of any of the interactants (McConnell et al. (1992) Science

257: 1906). As used herein, a “microphysiometer” (e.g., Cytosensor) is an analytical instrument
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sclerostin action. Conversely, in the case of a

scl erostin-bi nding partner that decreases sclerostin
wa@edosomsinwhen a decrease in binding i s observeRCT/AP2008/051128

di sorder relating to high bone nmass can be di agnosed

or predicted. [00191] The mutation may have the effect

of increasing the signaling response of the Wit and/or

BWP th . Co d.wi.th heal t h ubj ;
that H@@@ﬁ%athﬁ gﬁg %s‘ﬂaf&ng %%ﬁvl%wéewsaqnéﬁgmi%@bgl%gﬁgﬁigeé/é}gﬁew
poten{?ﬁ-?a(%trit@ %8425017 @%P§O%hm?gég iR RiEd oA tatk 8aSbe €RALYLI A cator of

. | e response observed in a healthy subject. Were
the intemacting betasen campeesgend eceptoobser ved, a di sor der

| ati to high bone nass c be di nosed .or .
100203 B ¥t 30 PR e ria P o Preral AP R 58 ieg perey n

whicH dgroRid @CHiolefichINCictias pogioh Mieréufgltdgachalt wigted candidate or test
scl erosti n-bi ndi ng-partner and sclerostin. Conpared . ..
compondrpr AZerd 4¢- 21 9 & eAiund tested oy bty ﬁ%ylogéla%?ta jetezegtin-binding-
00 0, 0 0 (0] 0/ 0] 0 F g
partnctyOfto A nafld oo i, R e (Ao ARG IR 2 Pl
interabiiad) tahg) theabijligye b f th¥\fest eoragpund ¢o eiad ¢o tha stlervdiimginideng-partner, or

oo g3k S RS IAHRE. DR AP Bl B8R S
sclero¥h-8inafisl Prtabstbths Rak bO@tednklAdd dither GiRGES 0B eldRicOBY Ad\described
action. nversely, in the case of a

abovescl| er osti n-bi ndi ng partner that decreases sclerostin

ore3 550, O PR B 0 0 3SR s i

Biomokciddieedceidn Anpigfit 9BIA)THelamderadt abnl 99h\A rfab eheth €3:2338-2345 and

ff f d [ i '
oL R SETEeRa . b ELGA 0 LSRR A 8 Wt
study%flg%ic%gaﬁﬁé IRGadtRAP RS tTRY, vRRioa 1abBRg lang Q%hea&%acﬁgf’é)(e. g.,
0

% 50% 60% 70% 80% and preferably at |east 209
BlAcoropsthangesnin theeptieal pbermenbs ef sustice plasmpre egserance (B]Rcqan be used

ere a decrease in r nse. is.. ehV a di sorder
o an Vel g B T ok R PRRERR B QO REIELGs . o
[0020A] edih Gloedthad 680 dBhatiof theabdvsasgaainethgd asfthy preasre invention, it
may bR BOTERDHIZA SEoE OV TSR SERBHTG
. f . . . - r . .
o cofPEEL] 6 BEEGEL B Pl SRR 558 ol flodge atomaion of
the askab Biadiog pf MesteimpoGod tb Sjerostig deastlorostimbindingspartner can be

Press,. New Yor k 89). [00195] Candi date Agents_ and
sccorpSRELinAEY [ BOTSRItR L SahaPURE e BROrES: EeURPBaARL el
includddBiRttinfplass, RRPLBNC EhdMidhRnPifeEaibesi MY 6/ é@Bodi@ent)e fusion

obt ai ned usi ng _any of the numerous approaches in

proteiaga baatoyided Whighsidds ¢ drmemdtrl alpwaHciRfotedo & pound to a matrix. For
exam%)lg,r %#@ghp&gb -I{rgﬁsg%gs;égbgirsle ?E)S dit }I?rg’cr?uﬁ R th¥n@dArHIRARE Aarget
fusion proteins can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis,

r.son, .
fac?lﬂ:ate separation

Mo.) or glutathione derivatized microtitre plates, which are then combined with the test
compound or the test compound and the non-adsorbed sclerostin or a sclerostin-binding-partner
protein, and the mixture incubated under conditions conducive to complex formation (e.g., at
physiological conditions for salt and pH). Following incubation, the beads or microtitre plate

wells are washed to remove any unbound components, the matrix immobilized in the case of
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phase libraries; synthetic library nethods requiring

deconvol ution; the "one-bead one-conpound” |ibrary
woredosoozsoand synthetic library nethods using apdT/mP1098/051128
chr omat ogr aphy sel ection. The bi ol ogical library

approach is limted to peptide libraries, while the
ot her four approaches are applicable to peptide,
non- pepti de ol j gomer, or snal | cule Ijib f
beadscgﬂ%g@g@ge eg elaﬁlrectljigglpfhrg\ﬁ y, SERIPP] Br{?a eg‘g eg fhove.
Alterﬁ'aﬁ%l tﬂlQ Q&ﬁ?ﬂ&zx@?ﬁ%k A siatdRHbAd8e Matixt ARI BY¥ ‘1’@»‘3?&' Bindihg
ular braries can be found in the art, for
determmadrpi;mg standaBbiachiqess. al . (1993) Proc. Natl. Acad.
a5 e il 30D s RS Bl by e
screenlng Maglys JEfIR Invehfion?2 @Zﬁexaﬁjﬂb e&le@ktm 6r129§:3e)ros‘3ml-lﬁﬁ@1ﬁg-%6ﬂtner can be
1303; Carrell et al. (1994) Angew,  Chem. In 5F
immoiiged utilizingepningationpf Sigiin ad Stiepgyun A&@EWM@H@ rosfip or

s 168 LB b
hydroxpgudpinimides esing tbchmqeas| wili lcnw(nenghe art—@@ﬂtlemny(lathglt Pierce

Cherr%?sg ﬁg r\%‘gr N ﬁg% %gd 111311?1}%]61@2?(@2} algep w%lisg(g‘%}rgﬁﬁaﬁé S g;e)&l 96 well plates
(Pierce ThemiddRC tAﬁfe‘n@aﬁ@/é{gdz{}ﬁbodk‘s RactR@twiti\lerbstdidot, sé@ﬂ))stm binding-partner

spores (Ladner lasmds (Cull et al. (1992)
proteips oitarggt mojgenlds el beu@mvggzed 188 Wedls opthe mlﬁi@é‘n(l gebeynd sclerostin or

sclero%{'ﬁj b%@ég%}f&&gaﬁﬁsegctk%gf rgtﬂg tweﬁ?@} ?ngg%f gﬂo%‘t%ﬁaz{\fle‘thods for

detectAgagiich S@rnple&?s inGiddBjon t¢ Hﬁ)bé: désciifei%bpve for Ml GSBiimimobilized

222: .3 .. (Ladner,. su 00199] L.n one enbodi t .
complexes, ¥ T irgingnadaectipn obeomale uShE3ntigdis f&%?ﬁlt"s&l{fﬁﬁ Sclerostin
or scl&%ktkn.%@ﬁqgﬁﬁhﬂg Roteil @ iRsdinbIBiundi ng-partner with a

candi date or test conpound or agent, and determ ning
[00206h e Ilamtlanotyleroafsm% ef t}@SﬂV@@ﬁlﬁ)éhm@ktf@Stm @Plat(étl(hblrgimg-partner

at e or“ ok h f
protelg%f: <§slfSFﬁi1 |br;ilg pﬁ‘ge‘b‘% ne?&%ﬁ}%{lgra %(TS] gor ﬁﬁ% Bila[sf’%yy(s?% eg, US.
Pat. Nd16,288317;(emanungl.,t1093dl 72283 282, Madura et al., 1993 J. Biol. Chem.
scl erosti n- bi ndi nﬁpgﬁart ner can be acconEI [ shed

268: 1A, Boriehat e APRT A oHETaE: 1A04) G PRt filial 293 Oncogene
r t

8: 1692 Cll62?2%1tdl%r%&:g g?ﬁg&@??ﬁ elc}etnﬁﬁ{]@; Cﬁf}%lﬁl‘é %l@rﬁﬂ)ﬁﬁi @sddidtostin or a

scleroBen-bmding:-pagtneth eSuah s¢le1toytlm¢>r scleneitid eimding-pargwr -iodipe prajeins are

also l%gyég ggﬁ.}fyp’vgﬂ élag’gﬁ%%% qe l{gglg b? él%t SQ:S N Sg partner

n or sclxﬁ,] etsugei %mdmg-
parmg%tr&glm; nations can be acconplished, for exarrpl e, by
coupling the sclerostin-binding-partner protein with a
[00207h i T $we-biplridsysery rbasadeon the Bod dlatratus &F moshgnsgripgfon factors,

whlcl{cgbﬁlsgfé &{cf fgeﬂaﬁl@ D‘:Nd& gﬂﬂ dl%[aatng agﬁvattlgﬁ tdml‘ﬁg e |o§§g ? rth@Qs%Qﬂ} utlhzes two

etermn ‘oteln
differantdgalcenstruEr In one construct, the gene that codes for a sclerostm or sclerostm—

binding-partner protein is fused to a gene encoding the DNA binding domain of a known
transcription factor (e.g., GAL-4). In the other construct, a DNA sequence, from a library of
DNA sequences, that encodes an unidentified protein (“prey” or “sample™) is fused to a gene that
codes for the activation domain of the known transcription factor. If the “bait” and the “prey”

proteins are able to interact, in vivo, forming a kinase dependent complex, the DNA-binding and
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exanpl e, nolecules, e.g., proteins, can be | abel ed
wth 125 1, 35S, 14C, or 3H, either directly or
wo nabsexspd y, and t he radi oi sot ope det ected by PET/EPR1008/051128
counting of radi oenm ssion or by scintillation
counting. Alternatively, nolecules can be
enzymatically | abeled with, for exanple, horseradish

per oxi dase, al kal i ne phosphatase or luciferase, and
activaiog demaipsaf fhe traasssiptige fasiar ok brpushiinte flosgprogsmigy. This proximity

allowﬁ 8—8%%%?& ofﬂj regﬁﬂ‘te?%gﬁé)(%ré gt Z?%ﬁhﬁ o%r&bq’y RARAUG - transcrlptlonal

i% the scope this i nvention
reguldtorychite eesspomsevdth eheﬁtmdscmgtlooffaqtan dixqu;saom of thegeporter gene can be

P N CTERE N TR T M ————r—

to ob@afnl 18 SRhdd8:in i lidr erRadds RS scldhbEindk kst 1eRdktin-Bindh@pWartnbeprotein
| abeling of any of the interactants. For exanple, a

Whlchﬁn@fmyéh theareleinean be used to detect the interaction
[0020\%; i ng s{m?%%ﬁ'f@%fe ﬁ@lttﬁ?sato%%baraggﬁé ﬂf%hpﬂécp th@%ﬁ&%e&escrlbed

ntera
screerfibvg isaywe Wec@tlingly, 1t(1§.9/iiﬁm tEBE scepe ef tItfs?inv&ﬁlﬁﬁ)o fuﬁ\ﬂxeuwohn agent

o e AT Sk oS EFORR

descrf%@!i het@ﬁx a8 Bgdrt SaRIBY STRRNTRIHNY $he@leRostin: sclerostin-binding-partner
I ght - addr essa% potenti ometri ¢ sensor (LAPS).

1nteracmmgels b¢ nsedtin gn a@lm@l miodelttd defermaine theafficpey Liewigitner aide effects of
treatnﬂegg \évgf}:gﬁéh %n&#zgtg]ﬂslp HEhR ltyiél %%{ }Hgﬁtﬁiegoa%g%@%e@ ﬂgrem can be used

n ye er e an as

in an @hirdah@opglas dekerniny eetrevhanism af aetidn-dfsech aﬂﬁ%m IHurthhrmdire this
a protein or bi oI oegl cally active portion th

i S
invengig periRsdo NPT 20K Agr B s e yhe ‘a%di?ﬁ(a S&fgeﬂflg assays for

treatrﬁe%cfga}s dchrnb@dﬁ ound tested for its ability to
nodul ate a er osti n- bi ndi ngpartner, or to nodul ate

Si gnal i ng result| ng fromthe sclerostin:
ostln 'n'n- tner interaction) and the
[0020?% Wmafe F{Zg'gpgﬂé%sound to bind to the
[00219F ! & eshpditlinndidegribed hétein mSBrbed sHab@hdeatital campbsiion. The
portions thereof, is determ ned. Binding of the test

invengiompIfgs fas PhanaseyticrbeamReSHORE FeRRrFHE (Nt mpfwater fie- a small

o AR5 ST et A PP g8 sl
bmdmg;palmet irsinetit acsomlingaottiecihvaitiogydsined veth a gaisidlogieally compatible
e TR GAL B S0 B0 TR Sl it 5 S BAE ) contin

sxgmfic%%ﬁar@lﬁl'f of &Rl ¢F-mork 'iﬂb@% nlcﬁerJrgan% ot gﬂﬁlul(fﬁ)hhﬁﬁﬂeutlcally
herein, "BIA" is a technol oaﬂ@ lE‘or studyi ng bi ospeci f

accentabﬂeeqaamrs,@nd physiolegically apecptatile Aibuants (awdy 4sn*gat%rn9hQ§Ph%tﬁ éuffered

i nter. anges in the optical
sahnep Iésnao1 |’1§}ri1H 123?}1%{:61 ha %rgr%t}}caﬁgsonance (SPR) can be

[0021u$ edkﬂfphmmacaﬁioamdmsm*bny agbrdinge themetntmnardatiaberfor

bi ol ogi cal nol cuI [ 0020 nore than o . .
admi R 1B G- NN Bl s%?ﬁ%ﬁ HB P rellg prcaltines derived
from h WARRIbISYded h{ammal, especially a human, e.g. osteoblasts or osteoclasts), for the
treatment, amelioration, diagnosis, or prevention of a sclerostin-related disorder and/or an

aberrant bone mineral density disorder.
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may be desirable to immobilize sclerostin or a
scl erostin-binding-partner to facilitate separation of
wa@ oovplog2ged from unconpl exed forns of the prot eP@I/ER®08/051128
wel | as to acconmopdate automation of the assay.
Bi nding of a test conmpound to sclerostin or a
scl erosti n-bi ndi ng- partner can be acconpllshed in any

vessel suitable for containing the reactants.
[00213] sl hyrapsentical qoanegions eqceiding te thy lav@ﬁlontaé%ﬂwﬁ n§é§nteral such

as na@ 9o G BGE Q%‘ hrfeHQ:?al tdéﬁgﬁ 1nkr3m9 la§ %ngé}amhs a?lnfdﬁﬁr@cfbn to
pro of el N car é’ Whi'C omal n
warmeblbaisd nhdmﬁmds (ﬁspecmallym lnendnd. uﬂilie d@;e af tatactixe lngmdlent depends on the

npl e, athloeStans.frse/kin e.fusio .
specich o neb GRS RATR o PiaR Rt apd ek cgpeiion
mdlvﬁ[lélgﬁhﬁ%cGﬁﬂetlileda@QW NSO tibatel %hﬂ‘ tRNBodeetdam@Siration. For

Chemical, St. Louis, M.) or glutathione

instangerthe é@slepg@ ntadglatnri(e.e sprhmeteculghnedulaten) of peharewseitically
accep\r{]gg?]e sa st%rr% et‘g& er 18125?%6(9 {o JVQ‘% 51558 dGRARAHT dfo§1 anrﬁﬁg humans of
approiﬁhfﬁ%lpgt) g@-bbgﬁ d/lefggt ﬁmpsl"efewbljofromealppnox&ndeltyhierngltmapprmlmately 10 g,
i ncubat ed under .condifions conduciyv
more P56l aiiy n‘( %ppéommgpfiyp 1§1g &9 wr%{na@f;hgg Hrsﬁeraggf from about

100 n‘?%‘tg aB!?&t 106@ el PRk Hzﬂp HRAdddPrefelabE 1%ald§ sfﬁ%lerﬂo%so\lfhﬁ:ﬁ éhay, for

I's are washed to remove any unbound
exampl@ntpﬁmfem samet dize. mnyg childrob rdceive dalif nf theaduladese.
[002]19’51 q IA‘,pgRHrgg?en?og?é%g )%%rh% FO € gge elrtéelgdﬁlnglg%}g etf)rgt i aft" appropriate animal
modeﬁ'ah@ EutREdqueatly in thé @p&ib@% bBx atat@RMHeantbuss ag ﬁﬁcﬁdncfy’ &t
the matrix, and the |evel of blndlng det er mi ned. usi

adminjsteatign Mill derandli @fureurse] GoDOL fackarnas the 83T Hdesvardy of the indication
being' tﬁ[ﬂ%ﬁ thb L4 RE g&ﬁsje Ne ?B‘nﬂ@&{ SRS ifdRid Bl ﬁgng %e&{é@ dinli Bo forth.

t screenlng a says (0] I nvent i on. xanp e,
The apprlopriate tiosagesr ara vgthirethe s4riga-ob atalit Mg ng/kgtdag to dwmmt beO ug/kg/day each

orin ngnﬂ@galttgllylz ; E:yl&zcioﬁg ng @ﬁgglggt/(iﬁgg %F%quﬁbb qu/%g%ay for 1-20 days can

be exﬁéélté%lrt@ $hduBe bm E’%ﬂr@;ﬁ‘[d@@ﬁﬁ)ﬂ)%[capﬁw&l Alt&rhath@lyg BbludDhjeetidng 8f from
can prepared from biotin-NHS (Nhydroxy-

aboutsluegikgﬁdarﬁ t@@))me}shoﬂ gretkatdapicaiube given at doprwinatalytddayaintervals to exert
antlmi ?(]_lgsll eflg:lr:]tg tv:lanz}d g’lt }1@{21%15 bf rg}ang%%\%@P%Mtéry r&‘iﬁhgégrrﬁiedmted by
macr@dha@sfrmnodyms coated 96 wel | plates (Pierce Chem cal )

|veI nt i bodj es react|¥e with scle

j00igl | g absiish MPRPIIABE CRRRSEE Y B HpredmgEly RS afproximaely
95%, gPéf@x‘a‘HB/ §nf @gbr&am%!y 2/6% ke BhrdGmbfRE 98k | 21108 ighient.

, ~and unbound scl erostin or
Pharrsat)leetmals@qmpqmtmm n@op;bmg tocthe pyventiinimayt bep fercexpipleh i unit dose form,

b
o 5 g EAGEO, I, R o1
[002155pr mulathﬁﬁﬁceuﬁwbddmmerﬂloﬁmﬁ:m peSent imehtiateare prepared in a manner

i mmunodet ecti on of corrfpl exes, u3| ng anti bodjes. react.ive
knowgiperses s eXNRIE S Meange ‘@EY%W%% lidisSpiving, higPpiizingemIxing,

granuﬁ’eliﬁg%k@ r?féct{?ﬂ[ %O&ggegcul [ 00206] I n yet another

ention, the sclerostin or
[002]§¢I eSobgionm obthaditig- 1@'&111@@[ and also suspensions, and especially isotonic
aqueous solutions or suspensions, are preferably used, it being possible, for example in the case

of lyophilized compositions that comprise the active ingredient alone or together with a carrier,
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proteins can be used as "bait proteins” in a
two- hybrid assay or three-hybrid assay (see, e.g.
wahhd@s/oPmbs No. 5,283,317; Zervos et al., 1993 BeT/EP2008/051128

72:223-232; Madura et al., 1993 J . Biol. Chem
268: 12046-12054; Bartel et al., 1993 Bi ot echni ques
14:920-924; I1wabuchi et al., 1993 Oncogene
8:1693-1696; and Brent WX»4/10300), to identify other

for e)@meemﬁ@mwlw fomsugh pelutiQNSQE [SBRIPERTIFNS t@ pe groduced prior to use. The

pharrﬁeﬁ:%ﬁtﬁc%? Ednﬁpcgitfb 5 Ry ke sleRfibed aEMﬁJP e c%fn ﬁtsé EcPients, for example

scler osfti I ndi ng® partner -bi ndin telns are al so
presehiakiedsy sthlnlhkmfs IWﬂtmig/zani/qrmnmﬂ&fymg(ﬁga@&tSDbtblltﬂerSS S@tsafblsregydatlng the
e sclero r sg{erostln blndl tner ei ns. le b
osmofig e pion ey B ¢ Sibeait & meeS F bR LN i ample by

mean88f éﬂrﬁeﬁfonﬁpﬁﬁsol\ﬁ?]&q&bﬁﬁhﬂﬂ% proedsesss THM%hi@rboﬁﬂi@ﬁs §1t sx@f)enswns
separ abl I ng’ and | vation dommi ns. Brief

may ¢amepriss §k§9051}b’11n¢f24§§1& sHBstances.spethas ORIMeAskeXymethy cqllﬁlose

a sclerostin or
carbof e FRBIUNE qoirdf. RN IPAoIEREPS: (il 20 7073 gene
[OOZHmCCRﬂJismﬁohﬂrB\lﬁcdmpTde lagt}ﬂ@niwompoﬁerm then@getable, synthetic or semi-

symthe AT HEOIaE) RS SRSt TOFTEAN by B agpd Bguch especially

hquxcﬁﬁﬁ&' Lt %§tersttﬁ‘zﬁtcoﬁﬂi‘?1%§%§e R éﬂ?ﬁﬂﬁgﬁt' d lbRglcRdiddeatly acid having from
is fused to a gene that codes for

8-22 tehIECalBV |ﬁ\¢>at 123%2,ctgrm:nratcmm$ farexkmplanauricaeist fridseylimacid, myristic acid,

pentafiecyﬁul;] flCld,a%atlrthl% acl marga?ic glcu:l Seaéﬁrkan’aa%%Ek?Hﬁlaggié B%l?enﬁbelc?d or

corre@p@ﬁ@ﬂngMnsaklh&teﬂ)wdkglfﬁﬁhmglp&rtﬁlae tatidadlhidic aénnanmis: aefd, bhaidic acid or
transcription, factor are brought into close proximty

linolefpacid, i dsgired with & @dﬁl%@ﬁ@%l%ﬁs@@r@ﬁarﬁplﬁ dfaminek, lé;éﬁf@tene or
3,5-dE—%rtgo &llﬁﬁﬁé n)gm)lﬁghel STHE F&?croﬂgll c%nlpoﬂéﬁ gf {h%séafat%/ aC]I'Cli esters has a

rans regul ory site‘responsive t
maximuﬁlﬂﬁ“(ﬁrdaﬂiomatbﬁﬁmﬂm a nionpy @gmilphydrbxy, fier e’xamptd eennog@n di- or tri-
etected,and, cell col onies containin

b
Y oD PRmplcPrhiobFthaset BroPany. Waanal or grghol the isomers
there('ﬂsﬁlg dsfechily ol iRt AlQRAd T8E RAINILE BxRIMIQARFath&id esters are

sclerostin’or sclerostin-binding-partner protéin which
therefom lerbgcnantimheds ethiybolpatet isdpmopy|l 00’2@8}8 Fapropy hredmitpton ‘Labrafil M

i her rtains t aqv.el nt.s nt. »
2375 oiSisBER C R baBRE O BRTENE P MiFE) 2 [ tEpvgericeof
satura/Mzd fatty atidewsth ap@aiafledgh 6f CHWADLI, Bhild AGE Geinary), bheegpocially
ent identified as described herein in an appropri ate

vegetablp Rk, SHelR cottprieedoihrinend ofh olyeat. Gsfaneilfsenel, soybean oil and
momqﬁﬁgﬁhfgﬂmh&&ﬁlﬂ (e.g., an agent capabl e of nodul ating

e sclérostin: sclerostin-binding-partner
[002]18|]1t éli‘rmonjbc:t'm)l ooarpo@smomsszerd pieparad imeustrmaryroehertunder sterile conditions;

det er the efficacy, toxi or side effects, of,.
the sqTRGRP RS DM HER eI P ion) it abe d & Vel i daping the
contai@gnti fied as descri bed herein can be used in an

ani mal nodel to determ ne the nmechani sm of action of

[00219),c Pharmaggetical cqmpasitiopsin oralagministralien cambe pliringd Ry cembining the
actnvéé@?féegfnélhtn gﬁggélg%?p%g, 1f 9&%& Efaﬁglam{g 4 Hﬁ@ulﬁﬁg Yxﬁxﬂ?es, Ghd Pr%gessmg the

mixture, if desired or necessary, after the addition of appropriate excipients, into tablets, dragée
cores or capsules. It is also possible for them to be incorporated into plastics carriers that allow

the active ingredients to diffuse or be released in measured amounts.
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treatnments as described herein. [00209] Pharnmaceutica
Conpositions [00210] A conposition as described herein
wogsie2ssd phar maceut i cal conposi tion. The i nverdT/@P2008/051128
provi des for pharmaceutical conpositions conprising
(i) a nodul ator (e.g., a small nol ecul e nodul ator) of
the sclerostin sclerostin bi ndi ng- part ner
i nteraction, % éElerostlnblndlnfg a&ﬁner
00224} n@Ht%bI%%FrélaFFgeSP%C‘% hetiliers sheh a5riugtiR [ReerapRlhlagtose, saccharose,
mannﬂglycﬁ"s&lbﬁgl cal lé(se?%ﬁ%ﬂftlbﬁé SndfH calcfim phdbpRAE, o QRaBle thBalcium
active 1 ngre t hese pharnaceuPlca conp03|t|ons
phospivaty oc oaitlanrh)alr@eg mhéspbatat amlmyms otfichms stapeh pastes using for example
n|c 0 a idor. liguid
corn, SR el TR S Boist G fiip pEbuCertyie.
hydroRE;)’r%bﬂhﬁﬂiyﬁ@llese’i@@(ﬂ@ﬁl&:@ﬂﬁxﬁhéth?lﬁélﬁﬂééélh@lb/oaﬁoMﬁh@[pyrrohdone
osphate buffered saline, or saline)

and/of dledesiserh dipieaietotsasyop as E@cﬁbﬂq meRkonsH éFaﬁ%éLﬁﬂngé par%oxymethyl

starc Cg{@%@k ?cﬂ?v ﬁfl?gxrﬁgl'tldg)gxg a%a 19¥1§H§¥ anlf"ﬁﬁ@re%i;”sh@pésesodlum

algmaeee; pﬁ(zjqabﬂtyara ebpﬂwmﬂﬂy(ﬂmw d:<mdrt®|nbls aod lubeichnts,iforeexathpld sibelc acid, talc,
l.ooded manmal

stearip S Bor A O DSk P ST ief B e boetiene glyool

Drag&%fés AfArbPided HitRIMEHIS op@Enaly ML, ORtins, Bere being used, inter alia,
sclerostin-rel at ed di sorder and/or an aberrant bone

concenirpied sigareqigiian vdiidomae poq’lmgz]n arplic.grlas praxEnY lppgplidone,
potsc TP obLORATERN Ul Gl Y SO b fovens, o
for thé pﬁ:balaﬁon ﬁlﬁdfn&ﬁmuﬂlﬁs wiutiont bAsenblesclhadsd presdratadnispsuch as

LB Tbsster el [epprelally 5 Bl The Seee
capqué.@rrﬂEfdQ lhpedesh ARGl sealE(IF égﬁ?lgé’ ma8d §hdelatin¥Bd 39RashBBer, BEch as

I ndi vi dual condition, i vi dual phar macoki netic dat a,
glycetoher snr@eqisﬁhet dyypidled p@m‘u@d n@mommasm’dad gctijfe ingredient in the form of

granu%é{%r exX (% i)v%ﬁ&llgr%trjfulé:ﬂ quf g? (?ruj eLs, guc’c% a% gtraﬁ%lgg,%?xfllg%% 1()1/ants, such

as tal @6IGRIRHLA Sakdte, tahe ifREirddowlte stabillkd‘ﬂ; Sh ek daﬁsﬁles the active ingredient
war m bl ooded nannals for _exanpl e, humans

is Pfe&ﬁ%hlﬁb%sﬁf?é‘feél o smewdua ayitahls @hftexqpéenb% é?@raa By ¢l prafiin oil or
t h

o SREIBSH IR 150 B QSRR S b AP i s o

addedl Dyegor pimséntpmef be added th ﬂmrtaldbts ot diegée ergtings aisbeicaps@ig@asings,

oo oS R o PR oS Bhcin

Usual Iy, children receive half of the adult dose.
E 0213] Appropriate dosages can also be determned in
[0022 }|é£§T9i$§st in an appropriate ani mal nodel, and
| i . .
[00222ﬁ d ?l‘rgiéb%ﬁfx rl%ndn% ﬁi&glefs%%g tb? glf%dgaﬁ Q%%S%égg g%ﬁ%l;{égz}t@%%tdles using
standard llﬂ'chﬁl,quﬂ!’fos p@iyclbam tand moascloled antitiody @repachtiosy dhe fuyll lehgth

t he i ndication
polypept?de or protgn can be used or, alternatively, the invention provides antigenic peptide

fragments for use as immunogens. The antigenic peptide of a protein of the invention comprises
at least 8 (preferably 10, 15, 20, or 30) amino acid residues of the amino acid sequence of the
sclerostin-binding-partner, and encompasses an epitope of the protein such that an antibody

raised against the peptide forms a specific immune complex with the protein.
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being treated, the desired response, the condition of
the individual being treated, and so forth. The
wapmsomspat e dosages are within the range of abOEPH08/051128
ng/ kg/ day to about 100 ng/ kg/day each or in
conmbi nation. Preferably a dose of 100 ng/kg/day to
about 1000 ng/ kg/ day for 1-20 days can be expected to
uce. an appropriate biological effec
[0022] @rqfseirwlg@pes%m@p@%ﬁ?de@t ﬁ%sﬁgﬂg?mneami%ﬂsafglans that are located

e e S e
be usaf thaedinsifyhyadreplghergmns.on of i nmune and/or infl ammtory
[00224ﬁs ponsmerﬁlg]én)ggé f :E)gclgll% ﬁs r}bsgéf ha eS/t{ED Ql%g ¥ er%munlz?ng a sdltable

ri se rom

subje@PRIchimL, ebat, Ah¥ude@r BEHRE ﬁ?éhﬂfﬁdl)‘?'A{n Sftopriveinghadygenicrpeeparation
approxi mately 20% to approxi mately 90% active

can conigjnelar evpmplpregomberagtly sxprewsedpbdicmichhly sypidstigndnplyrgptide. The

13
s Ot R AR o T, BTN o0 SRR s o
similaiag@esstinhddibatagentr capsul es. [00215] The

armace i cal osi.i ns .of  t.he e ion
ro0228] s AREEL bR, e TRoR bR 6 i B RP Rl plsiiien &y
immuABRBR a1 a&RB ‘ﬁ@ﬂioh@ Bfim AR RIbvIiA thold MRBId. imMélB&les that contain an
m xi'ng,” granul ating or confectioning processes.

antlge[rxj@lzdmg sigowhich spesifisplly imdg en amgen,rﬁglp]é@ﬁ @ﬁqlerogﬁublaﬂ@g partner.
Antlb%h'yc’ Rl%ﬂl% o&%\/erﬁ[&al&m giolelblil &%‘e%ﬂlgcam&gwagg%%n% hORSf which

era

are alﬁtoﬁ:&tllﬁlcﬁly xfewtlvewaﬂ‘rﬂcmrmsmntﬁnmim:@gamf ahd/opdeidrostiad Antibodies can be
05|t|onstha nprise . the actiye in

fragmiel GRE RO R i BRSSP 1 BEE e STRRHECf STy g ghe same

mannSi4E e Sbed h@f@& R0 HHRADH 2Bodils. PExREASUFEANRIbRIZidaly active
use. The pharnaceutical conpositions nay be sterilized

portican df mnmwmglqixuhp micdecules dngbudsrii(ah) and F(abRnfpagments which can be

T T O Y T

polycRin@Sdd Eordidbhel ankibbdiey. STheadith @hendetdpbargiboiy” ér “reomoelonal
known per se, for exanple by neans. of conv tional
antibegyoBIPPiHAN ¢ oPS rsed @FIWI“}’ i?fﬁ@ %F‘Be%%té%‘ of prEbady; rgolecules that contain

only GiRls géél&rb?f aﬂranﬁgéinﬁﬁkﬁhg Q%S&gé(blg Qmﬂ{rhﬁﬁ)reactmg with a particular epitope.

VI S OSIty I NCreasli ng nces, such as sodi um
[002265r %Mmmmbedhbud:ande prqaaretdcas)damrihrydi ekedvellydgenunizing a suitable

dext.ran, rrolidone or elat 17
suble G unBI Pt OB MY Sedstindter T amiBREATEt jpgbe
immuh o8 k@t R caS O IbAkdred BVer 3igMH bySytaHdBRL teéhn@jueS, stls aowah yin enzyme
for injection purEoses There may be nentjoned as su

hnkedagrm@@mcambynq aseayi (BLISAX tgﬁlrgclnanféglﬂ@fi SOLYRERIIdSot deHedkahe antlbody
molecfulri]e% r%%g 'bg E%%%%&H tt}re]ain!uﬁﬁgl;rqé% P%)gﬁj ﬂfe%tl%&ﬂ% afd ity P%}?ﬁed by well

especl a car bon at ons,
know@ X&uhipigaed, amdhlas paéid, A thromemgfaphy tecotdain hyer ig6i ﬁr:mtianj d\t an
pent adecyli¢c acid, palmtic

approia e A Gn A ASHRa - Mo HeyBirify eHert (G e highest, antibody

producing cells can be obtained from the subject and used to prepare monoclonal antibodies by
standard techniques, such as the hybridoma technique originally described by Kohler and
Milstein (1975) Nature 256:495 497, the human B-cell hybridoma technique (Kozbor et al.
(1983) Immunol. Today 4:72), the EBV hybridoma technique (Cole et al. (1985), Monoclonal
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correspondi ng unsaturated acids, for exanple oleic
acid, elaidic acid, erucic acid, brasidic acid or
wo povelogdse4 acid, if desired with the additi on OPCT/EP2008/051128
anti oxi dants, for exanple vitam n E, b-carotene or
3,5-di-tert-butyl -4-hydroxytol uene. The al coho
conponent of those fatty acid esters has a nmaxi mum of
carbon atons and i s a nmono- or 2?béjhydrox for

6 f T
AntibgdighrandCancep hacrapygiAlaR. Liss M Rx ATROPa Ygchpiques. The
techng%g?"? rﬁ;r&ﬁ?{fc rid th280 Vel KRHRRRE loendst 2@ reRf Protocols in

pefit andl or th b

I soners thereof, bdt especially glycol

Immunotbgy (Y298) Goligafhes af. ¢bdsovbhmg Wabesidp Berss, bfc.,MNevt Y ore NI). Hybridoma

esters are therefore to.he.nent.ioned; e | ol eate .
colts B RR §MomvI Pt afo0) BB AR AR sl s o pordoma
culturk3Gperntiiab Yoranabdiidsang bid/ee pollypdptide b€ icestGag.| afings standard

Paris), "Mglyol 812" (triglyceride of saturated fatty
ELISA@s#py- with a chain length of C8 to Cl2, H's AG

r . . . o
0028 P04 pRORFL AL YSRE L1 1S,  monoton
antibsdBsdireetediaaing @yobaeptidd ofaidinmentmnesp be idehtiffedyarolinalated by

oil. [00218] The .injecgtion c sitions are _prepare .
seree{e & OB FTHERO GBSO SPPE LA € RoRg ang e gges display
librargPRth @ RIBRpHE dMhteRAU ARk BéhefMiNP @Rd tdrediingd ,[suage display libraries

anpoul es or_vials and sealing the containers. [0 219f
are cehmeteiadls aviiteble EgnpesPharmacia Regorphipant Rhaganatihody System, Catalog

Oobt.ai n L RbRE L YR hent
No. 73O G Ry e SR AL DO PLAE FAGHAY Rj CHRRENA240612)
Additi@auy téxagples ¥t tiethodsund] leagenegmitivglarlyexmenable fer, use fin generating and

desired or necessary, after the additjo _
screepipg @et&quﬂésp&ygfﬁﬁr@ finbe fO_HP% ity oo lea] petepbhigsS 43-405: PCT
PubliEARANE WO ob/1i88 1 RIT&Or PAFRARIENS. OWOLN@MY P, MET Publication No. WO

Incorporated into plastics carriers that allowthe

92/20861 i RET PulicetioreNo sWbI2il $6795BCH Publication dlps 8¢0 P#/01288; PCT

P RS ASE GBATD7 SORE BR8P yption . wo

90/02889;} Rs ¢t5aac(¢919313 ;&axe@nmgy@k 1 r?Cit) lﬁm;b{atyd]} al. CE99|291H|m1ﬁe Antibod.
preparati ons and/ or_ cal ci um phosphates, for exanple
Hybridomoas @il 83 HHess3Rb{ I958) Seigncel 20 1Ryl S OrHRESshak 61593) EMBO J.
1AM b nders, such as starch pastes using for exanple
12:7 4. . .
corn, wheat, rice or potato starch, gelatin,
[00228] agadditidria)ly yretdwbicait kotitmsiees, such as chimeric and humanized monoclonal
., hy.droxypr.o hyl cel | ul ose, sodium .. .
antibg B3RPy PR PG B BTG YU PryPish FPbs Bl usine sandard
recorfBIHAR DN A tecHfighdseake vilinsh ﬂk@.&g@tdﬂl&, in$eitidn AR dHi@eric antibody is a
above- nenti oned starches, and/or carboxynethyl starch

molegoiswhink differsstt poities wg ey ddene diffegant animalsprciesaiycel as those
. O Sal - C [ Qi . IR

o A AL R o S

regiofX 68ep) €g.sChbitly et A US. Rasinc Nos4,8H5,567; and Bosretah) US. Patent No.

t hereof , such as nesi.um or cal ci um st eara and/or.. ..
4814381yl prg a0 Fetee Her erég&%%gl BFE B0 E@W{Zﬁd antibodies
are alztéﬂeo ?Qéoﬁﬁcggggﬁoﬁgﬁéﬂ-%n%f §Edi6s hd ARt drR®P mdr& RbmpRShdhearity
determininé regions (CDRs) from the non-human species and a framework region from a human

immunoglobulin molecule. (See, e.g., Queen, U.S. Patent No. 5,585,089, which is incorporated

herein by reference in its entirety.) Such chimeric and humanized monoclonal antibodies can be
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concentrated sugar solutions which may conprise gum

arabic, talc, polyvinylpyrrolidone, polyethylene
w@boosob28and/ or titani um di oxi de, or coating SoPCI/EPII88/051128

in suitable organic solvents, or, for the preparation

of enteric coatings, solutions of suitable cellulose

pr epar ati ons, such as ethylcellul ose phthal ate or

droxypropyInEthyI el | ul ose pht hal at e. ules ar
Produgkq by TP EIBSY S TARIES BRoGoIReps frod Bl GaTRe buas Bythods
descr?o%@?rpi)@? PUBEEGH NS IwaD 8‘7‘/096‘?’1 guRipes] PAb Applishidh 183,187,

gl'ycerol or sorbitol. The dry-filled capsul es may
EurogranmBatesteA piisatiart | et 96n Grsgeariatént Appcdtionrh78#494; PCT Publication

o PR 5518 GO B L 8 pRHE R 55 e

al. (lQ@)‘Scféﬁcd@@)nHﬂ'l le33tl_ﬁa%ﬁéleﬁl9&nd)rbé NEISAE:&C’ SHL.tUBA 84: 3439 3443;
|izers. capsul es the active ingredient

Liu opale18F it Jmimasiol ets 20, ogtissperian (R bloeaite AotySci. USA

f f
84.21%>(%ﬁ§gltklﬁﬁﬁq§ﬁ% §t“aﬁ§tl§?’7$) @EH: ée§: %’1789%982630?6%&&% %1 P 9r8'55 Adbuile 314:446
449; atdeltiahi et et €1988317. (Naﬂaﬁ:an@ahtse (80all553.4558)s Moarisve (2985 Geience

229,055 81, RSP RS SHERA: I6 rlShss 3p 9oR8%Ea 15ne

Namﬂeo_la@mtssi SRV @RodIHA BOS! 31? JeRnbdBGa5 R Gl Beidétet dDSHBS) J.
00221] Anti bodi es [00222]

active i (?ﬁ%nedl ent .
InmﬂS@léﬁb§95%4 di ng-partners can be used as !nnunogens
oz, SSTFAES L B AU e
humafnlplaheﬂts? ngich aptbodiespian de pm’dupadulsmgrtram&genhemusez_dudr are incapable of

alternatively, theln i on es antigenjc,.
expreseng FeSeos HRmURoloR G heagiadt e i enen o %WPHCB &7 gxpress
humaﬂ%ﬁ\})ﬁa%dqghaclﬁirp e%'eE‘ ’plfle frdiRg éﬂ"é’l%%'a?é"mﬁﬁﬂﬁlﬁécﬁlﬁ&h@ﬁormal fashion
| east” 8 (prefera 15, 20 or 30) amno acid

with s sdsetidorntipén el AL agoRiBTc e qqlippiec thgvention. Monoclonal

b
T T T
technbldgy PERE heltad @irhEnoglabs irbhpehsyharteraitypthe Xramgehlctrlmee rearrange

protein.[00223] Preferred epltopes enconmpassed by the .
durlna@r‘feélechffler%%{opd@ dembsequentyrigdenga clagy Vi @g‘ sghpafif,utation.

(R IgE
s PRI BRI Y UL SO o nd
annboctiaw tEofr yn hyetvieptiflthis techyplogysfor pa@aciag hyman anfihedigsnsee Lonberg and

T SIS RO L L A T

prod&trlwun{aarmﬁbadles%d @lﬁﬂlﬁﬁ ﬂfdn@él@nal AR Hin pﬁftﬁcﬁtﬂf ﬂir Ipﬁﬂlucmg such
can contain, for exa inantly expre

antibediesypasat By UsYritatras p-pe %%ermtmé 0334 Swépg?ts@q 8p9.825; US.

Paten?§%6i gy %ﬁ U §CIJ H:%FS 35 §5% UNaRlition U&%p%ﬁe?@&éﬂ“ﬂ Abgenix, Inc.
conp é or ete’adj uvant, or si ar

(Freeimomy G291 ¢amﬂeahgagyd agprovide [h@ﬁﬁﬁ Eiltllmshels slerdcthé pgdinst atshlected antigen

termantib I
using technology s1rr?1gl¥to t%a e%crii-boeda Ve. nogl obulin ol ecul es and

[00230] Completely human antibodies which recognize a selected epitope can be generated
using a technique referred to as “guided selection.” In this approach a selected non-human

monoclonal antibody, €.g., a mouse antibody, is used to guide the selection of a completely
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i mmunol ogi cally active portions of i nmmnogl obulin
nol ecul es, i.e., nolecules that contain an antigen
whodiosagosi t e which specifically binds an anti BENEPBOEO51128
as a sclerostin-binding-partner. Antibody includes
conventional inmunogl obulin nolecule, as well as
fragnents t hereof which are also specifically reactive
scl erost i n- pi ndi ng- partner and/or rostin
e BRTE B T L oG Eor St Blspgfndlogy 12:899
903).t echniques and the fragnents screened for utility in
the sane manner as descri bed herein bel ow for whole

(00234 ietipedy dirslagsinga patmsnifaef bairynie (s monoclonal

. tions of i I e
anum%@;ﬁ“ﬁ ‘PF%&%@O qu%ﬁﬁﬁp ﬂdgg%gﬁékéig?eJhﬁg ?géaglng
chronidieraihyi (ﬁ@lﬂmuﬁb}ﬁrbmpiﬁatmz WIGTeGUEE, hu&Sarpﬁﬁﬁ)bﬂy cﬂih& used to detect the
i nvention FOVI des poI ycl onal and nocl

proteiae 2R exlulariistiedy ieH HENERAAAAN OIS Fbo ateo‘ihe abundance and
|

prers SRRl ORS8RI B il o

monitooptogimlevels yn Hssee spput efa dinicahtesting presedbian dign do.got example,

deten'PB]g a%ﬁ%ﬁﬁﬂyf?mév%ﬁ%%{n}eglg?ggge% j%&%créltob(r:cgrb g? gagﬁltétgé’ %y coupling the
antib&H936 hideRBtaBlRRUEstdtte | FRAHDIES Hietectible bBstanc@ Djchtle vatiblls enzymes,
a polypeptide of the invention as an_i nmrunogen.

The
prosthetie ighivg. fuorespent matesials, Hminessen I%%ﬁ%}aé%tbl%'aﬁlns@ent materials, and
0
B0, 133 TB SRR, GRON spe, aine
phosphaiaseg betapalaciosidest, pxcﬂcmydqhblmi%terasﬁ akasiptes @f switedle prosthetic group

nti body nol ecul.e i,S ated fromthe. |
compegis,nelupe SRAAYIT i A Auar b e P PEG DI Biopescent
mateﬂﬁ@mua@ﬁmemv&&e HUSRs R, PlubHeSieth Botalbcoamits giciaiind, O
obtai n the fractlon At an ap roprlatetlrre after

dichlgrpiriapiny kami U(éesgeln denay! chinsidg pe phycoeryiiin: B gyareple ef 3

lummrch%Pr{I m ele ag’ltd clffi1 t' gx}/)l %&grgﬁlgé %g@bleﬁeﬁg%gc ‘?erﬁ%tlﬁﬁlﬂﬁgluciferase

lucifedif} arblcuémﬁmrbyncs&ﬁﬁﬂﬂb’sd)fts&mdbm rqdiesctiveusdiersa indhede '°I, *'1, *°S or *H.
hybri doma techni que originally described by Kohler and
MIlstein (1975) Nature 256: 495 497, the human B-cel

[002:421; brA B8y iRE . AYen-{KRER o llin#beaffol@83) | munol .

day 4:72), the EBV hybridoma technique (Cole et al.
[0023619855)’V,1del\)@m0tyl of aatibudy] imdu@glml:in Gameworksiee segsioldsasrbe

emplqleg i 5116y o= SPatlymg g behHenlEe R Eo MR el ubish s
speciBERL R thr)ge@)kbfeﬂﬂ 'Sua’i ﬁhﬁié@bﬁ(s Ioﬂsdaﬂ’ﬁld@ Ohod@de th&S&{h)n 1d10types of
Coligan et al. (eds.) John & Sons,. Inc.

P GRSy bl G F ST 550 ELHBHBAL S hercin), and
1nclu<?e{}éﬂrﬁ%%}o§ﬁhﬁm oY G20 gpe%feg s o) ﬁgavg?%}ﬁgﬁ | eﬂ'ﬁ ects Single

onma culture supernatants
heaV}b'chmm arhibogies yywbps ttse ofeniifiedcinesmnelids. aye of pea‘tmgaranterest m thls

BT LN TN N R KN T T

those skilled in the art.

[00234] In one aspect, the invention pertains to generating non-immunoglobulin based scaffold
molecules by screening non- immunoglobulin scaffolds libraries against a sclerostin-binding

partner. For screening non- immunoglobulin scaffolds libraries, similar display technologies used
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anti body directed agai nst a pol ypeptide of the

i nvention can be identified and isol ated by screening
w@2008003bi nant conbi nat ori al i mMmunogl obul i n | i bCBEY2008/051128

(e.g., an antibody phage display library) with the

pol ypeptide of interest. Kits for generating and

screenlng phage display libraries are connerC|aIIy

or B 80, Biiind B P AR BB s o A sl
or yeast i f)lﬁ%&ﬁﬁ‘ bSUsddZA Y rotHer E’ip%&eth&ﬁ@nﬂ&n &ﬁa&nﬁ@tg&h@@tni‘é%on—
240612 Addi tional ly, exanples of nethods and

lmmuneglgblﬁtrsbq@@d utibadigs pSingemaBmanegpbylyescatiolds aato ayhipy CDRs of the
mvenﬁ&‘ii %Clge I@xﬂ)t\'ﬁpc%% A SNl ldkn ﬁ%ﬂ)e%rﬁs%ﬂﬁgcaffolds may

at ent No. 5, 223,4

be enﬁ&]xbzled mtld)mg’nshbey AMENHRE 3 BGTNG rléglb'n l§p¢rl1ﬁ1ccﬁ)t Ifwrtalfg@t pro@in. Such
compgl/ szge;l%r}o(ggl eF;rllJ %)‘I‘@;t I o@dfg cop@rlmp% BI Og%%ﬁ%ﬂgmm% region.” or

Ant1b% Qﬁgggaffcﬁ’g Kﬁ’é&bﬂx h& @ ind¥ebulMP RddeAbad o sE’Qfolds 1nclude but are
|ication . WD 92/ 0969 PCT Publication

not hm@ﬁ@@g ﬁgronm@ﬂél -leasedyfleriveed ggzlt;cums(wqheaéh%@es@@s @‘lbmvetm) (Adnexus,

Inc. éféﬁ}%ﬂljs'ﬁé}&g,ta%kﬁlm l\glélgglﬁars}dl enc%’ 4%.&%3,7?61?%&25%?H‘fﬁoﬁai%]antlbodles

(Donfahiid, Lid (Cantdridge, MA] SQBAbENBOY JZwijiarde5 Belzdum ) Qi 8lin (Antlcahn)
I T T TN
Pharrh a8 N c NQLh L ‘WR DNXB&P@S (AWRHi& n& %Moﬁﬁtam RwY @A)Q, Protein A

standard récombi’ nan techni ques, are within th
(AffilselypeG.d¥wadas) andwedfilin amna-alistaibinio ubiquitiph (8eili Rrotgins GmbH Halle,
nol ecul e in which different portions are derived from
GermaiyY)f er ent ani mal species, such as those having a

[002363 | AdebRline@itRhingiant iveshtibh o antﬂwld:rﬁﬁlrfmtanamdle&)shurmmng-partner
i mrunogl obul i n const ant regi on.  ( See, Cabi %
proteig|antibedyr fragment thrgsot, ar the@olypepti r?GmBé‘é%‘gé‘tSC]ﬁFOS“nﬁg%“ lcora

sclerds ﬁ#x %ﬂ{dug)parfhelg ﬁ%@% %’biwhég)g%ere'é&‘agspef Rk ednAQoRt Br Rffold

erence In their entir mani zed anti bodi es are
empl@retij haylpe baindceithes cdvatemtipon n¢mmle$1tl¢,dp @8 aHditiona) napiety. The

nor.e c | enent ar det er m ni n
St Pl R TR PoE i PO g A R r TRl
radloaotlaﬁmﬁktalmmhe@@wld Br mbﬁgﬁi @fbl&lsgleall)eregwant@@lewle Such a
U S. Patent No. 5, 585,089 ich is incorporated

consttst, efhictbyay be lsRQIYILas andMyURORGTY AR, YUBRIEKng of the bk, is also
incluffdn ] n%@in?r?%@{i dﬁﬁ ?xﬂtbggyﬁﬂagﬂgﬁt%? pﬁﬁgeﬁﬁﬁ gsﬁ?ﬁﬁﬁg B)clerostin-

reconbi nan
spemﬁé( afmkoﬂaerusimlgndmgmaﬂﬂerépsmm biadinigned?@GT, aPukddi leatinon No.

87/02671; e Appl i cation 184, 187,
[0023@” dpdd OF%Ftt‘é‘ﬁYpngIp Pase f‘iag#f; 4171, 496; European Pat ent
[OOZﬁWplTlﬁéﬁﬂr&ﬁcﬁﬂ %ﬁp@?ﬂabageq@cﬂf&ﬁé &Q‘bh&ﬂ MNFibrikecBR typeTBHomain (e.g.,
tent No 567; Eur %gean Pat ent Application

the tehﬂﬁp@dm@ ofBbe f@ronefttmatb'pe {11 69gn3tomaim Ehmﬁllfvn@lmm I1I domain
has 7:%%3&) {a s?rands(whlgg()ire 1s?rcbute|\ciat§etweé%%@s% beé%heag%ng}?’th%ﬂl%glves pack

against each other to form the core of the protein, and further containing loops (analogous to
CDRs) which connect the beta strands to each other and are solvent exposed. There are at least
three such loops at each edge of the beta sheet sandwich, where the edge is the boundary of the
protein perpendicular to the direction of the beta strands. (US 6,818,418).
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Liu et al. (1987) J. Immunol. 139:3521 3526; Sun et

al. (1987) Proc. Natl. Acad. Sci. USA 84:214 218;
wob@iiomspa et al. (1987) Cane. Res. 47:999 100B¢T/¥¥mds/ 051128

et al. (1985) Nature 314: 446 449; and Shaw et al.

(1988) J . Natl. Cancer Inst. 80:1553 1559); Morrison

(1985) Science 229:1202 1207; O et al. (1986)

Bi o/ i que 2 Pat ent. 5, 225 53 ne t
100235 * bty ORGE e i te B 5380 PorHBEpaIFPATD DO (B prersl
fold 1§Elb%‘§31eela¥€t9t0]t§§4)f t@k%aﬁ@ét%&‘hoﬁil adtibodylBd8iend the variable region of
I mrunol . 141: 4053 4060. [00229] Conpl etely hu
the heamy plnmuvésclamnmm the ghiane] apti genstiepegpitéonfusit in ﬁ@malpemdtl agna IgG.

BecalEF 8@&‘& ruc ure tE}lil nr?o@l-l%rﬁl 10 o%uln? H&%Oﬁﬂ%lg‘ggl a%ﬁggr?lgﬂrl@%g ]propertles

ransgen mce ar e
that afXddn8SSih lﬂxgtu%mgﬁﬂmtbstol thasd b ghtidodies n Th%\syafﬁﬂdls tandetused in a loop

chai ns genes, . but which can exp re man heav nd .
randop GO GG HHTBRAYZICT B e fsh rEi g e e e A By maruraton
of an%t&d&e@ fn ORb n?heie@ﬁﬁ?&@tﬂ“b%&d %&&Juﬁ% tc%j b@(dd98 Reaffoldk where the loop

or a portion o ypepti de of the Invention.
regiondufaiod mnkbula aan boepksedivite ODRS ¢z ingentiohaisimgtsiagdardsioning
be obtai ned using conventional hybridoma technol ogy.
technifes- human | mmunogl obul i n transgenes harbored by the

[002:49[ angpRAkEinT EBldcBRF Pafes during B-cel |
di fferentiation, and subsequently underga cl

(00248} (Thwitergnelaay sdiesad N YHASRIPISNS With Akyria fi?@wgdewaémodules as
|
SR B e o550, L0 RS RAG BRLABEUL Sl o

es. over vi ew of
ankyrihiepedt @chintel io g3 3 horingacidpaly peyptifie pemsiséing bbodi :ﬂﬁl,—p&f&ld;:l alpha-

L N G WELT TN, iy T ——

displdyechnol ogy for producing human antibodi es and human
nmonocl onal anti bodi es and protocols for producing such
[0024e1ht |(baM@@/bo<beséAvmlegs -Ayidia pPatent 5,625,126; U.S.

00243 Vs e ol Ry i o o STURP-1 These

domaﬁml’ﬁﬁﬁlﬁﬁe& by $1ut®1kb a8 pAlgeprotein fimteract s aedmﬂhum:ﬁiﬂc)ver Qa0 ptedeins are
aged toﬁgrow de hupan ant| bodi es di rg ? ggt_ st .a,

structg@ é Tg@ANSs I ERTET B npbrof Aifferent omain

mono\%ﬁe?sc(%'-ﬁ)z(ﬂmmg amﬁ&%@ﬁn@ﬂiﬁﬁﬁ%ﬂcaﬂ %%f&a&ﬂtthzﬁ Qah Bﬁld to the

cogni ze a sel ect ed epltope can enera

targetumitigen esingihbnicthedology desceibied m, & exmplgezpogglwtsﬁozposooswn
2005(2‘%8 B}O&QS‘QQ(S@% A sel ect ed non- hurman nonocl onal

a fouse antibody, is used to guide the

[oozgﬁ §61) iPasteiafA apgﬁmﬂyet el yhuman antl body recogni zi ng
e sanewﬁltope (Jespers et al.. (1994)

[0024%] o/ATEbR ity diggarts ag@g?a [smggl]ot%ﬁ mgosghglf a three-helix bundle
s S GELSHAO B AR U5 PRI s
proteindromp eyt adkeribm &mﬂlylmoobms eutens. Jhesscaffold ldovminadfonpisistof 58 amino
acids, 13 of which are randomized to generate Affibody® libraries with a large number of ligand
variants (See e.g., US 5,831,012). Affibody® molecules mimic antibodies, they have a
molecular weight of 6 kDa, compared to the molecular weight of antibodies, which is 150 kDa.
In spite of its small size, the binding site of Affibody® molecules is similar to that of an

antibody.
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chr omat ogr aphy or i mrunopreci pitation. Mreover, such
an anti body can be used to detect the protein (e.qg.,
w0 noos/ogabd ul ar | ysate or cell supernatant) in PCTEP2009051128
eval uate the abundance and pattern of expression of
t he pol ypepti de. The anti bodi es can al so be used
di agnostically to nonitor protein levels in tissue as
rt of a clinical testing procedure, e.g., to, for
[Oozéiar(ﬂ@?t“ﬁ‘@f‘%’f °H& the efficacy of a gi vgn t r eat ment

[00246F 91 ARRalik® &6 HtrActs ABveIshell dFithd EcthRily PierRPudlebDsb AGE They are
anti body to a detectabl e subStance. Exanpl es of

derivetbfrem fligbtadins,sowidasnrens groun efdmalland sehsisepreipinsghat are usually
. het.i ¢. ial s . lum
ol 8 RSP o a8 ESREPL OB S s T TSR

compdaidsI Séletal nkbsaipaalind ocur indiuinenezyeses bodcliqidds.
ase,

hor ser adi sh peroxi dase, .a) kalipe phosphat. . beta .
002478 e parteragechitepturedafapmia e ﬂglﬂ-‘ﬁ%@z “Iéil%r‘f‘ﬁ?hg@PS’F"aﬂable loops
on to ?f ! ﬁ?llg\?fa%{e%trlb. §ldvie Ve, W&&%Mi%ﬁﬁibb@i@é H@eir recombinant

rep In/brotin and avidin/biotin; exanples of

fragneeuist kymicelidd aroc@spesnd ofmsiogle ablypeptide eheinumibe] 4G tbd8@aaino acid
.. fluorescein, fluorescein isothi.ocyan . T i ne,

residy i Gut Tl et ¢ SPLEBmANEL R ARG e o

[00243]Y CRRIs¥H ST, losHs, RKRAMh&eOlip thelburidineoeker shvvtsgiro@unced

i ncl udes | um nol; exanples of biolum nescent nat?{i%ls .
structupd plastécity el teleratss a Vatiely P& pidp chaipi The findegrsite garythus be reshaped in

| f sui : _. . : ' .
e L
high MGinity amdspegifioisyl i n) Scaf f ol ds [ 00233] A wide variety
ti body/ i nmunogl oQul i n, framewor ks or f.al. .

0028, 55 RO TR BS: SRug SRR prssicc
been L& HEFIGH anti8ARis b?rh_eutbzgemﬂi@thé edioP Fourlbsi. Die &RAGIIE bfa patent

for the target profein. Such frameworks or scaffolds
appli¢atioh deksribing "8ntipalins"iigPET WO 98P 16¥0Aan i nmunogl obul i ns,

umzéwsg&ﬁgﬁﬁﬁ §§%n%%$%55(such as those discl osed

ere herei and i ncl ude i nmunogl obul i ns of
[00251] hexffidinTraolesples ire Smafimehématihyglhbnlimgoteinsewhiicteare designed for

.aspects. Single heavy-chajn antibadi es ch as.those
specif BRI I GRS BB SBAL PRSI TR AY BRI fan be very
quicktlc)hée?ecfeﬁgf%nq twlaMGled ARGV is Dagbfonladfffars Hund@®mived scaffold
ontl nue to be discovered and devel oped by those

proteBki |l led in the art. [00234] |In one aspect, the

o024 SR PE1& 6o b8 F505) P PP RSt procivs.
Scil Pro®e ealplys twé AstriMakaloltis, bhebf which gaganaha erystalline, a human
scl erostin-bi ndi ng partper. For screening non-
struciupgkAYfOl§NoRIGtGmaiaE PRIES "HpigRisp| sdperfamity Prateigs-diqth uman
i 9 h
scanSEROLS% 5 URALEE LRBDMbIN B B8 AF L AR08 e
and ddnatpligpyagentsy Blas highistblldy js anlytdme ts the expandgd bethsheet structure of

the PR BRI SI00 ER BB RGBSt BSRI g Ufigficed in WO200104144
and ek SPIEOSH 'AUBIYuitih-BleA fpkGikins ameSerivlil ahWXARD4 DF636Be

[00253] Fusion Proteins
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i nvention can be grafted. Known or future

non-i mmunogl obul i n framewor ks and scaffol ds may be
weppsoysd4 as | ong as they conprise a bi ndi ng Pe€DEPI008/051128

specific for the target protein. Such conmpounds are

known herein as "pol ypeptides conprising a

target-specific binding region."” or Antibody-Ilike

ol.d. Known non-.i.nmunogl.obulin f e
1002585 5 ke fie PSS FRIeb & HSR P E AR Sk B fecimeric
protefnl’ |or bRsied tp?tﬁélhv B pENeg el b?ﬁarﬁ@?éfe@&y@él?ﬁbhlﬁsactwe) of a polypeptide

bronectin) (Adnexus, Inc Kyrin
of the( wmrél@u Ioa¢rabiaritnh@d ® aA@terd@g©®molwuéee@ r:an @plypewsidsiqiher than the

same Hofyg%’m E)g élie%%%gbs . Wﬁ'%‘@ tﬂ%ﬁ'ﬂgh é)?cgcgm t%ﬁ)terﬂp%p%%lom&ked” is
intendéidit6 Iincﬁcaﬁf thhiehe p&iyﬁ@tldgbét}ﬁllmg:nu&aﬂtth hetesii@ddus polypeptide are

fusedgh? grgxlaag(rg(é ngrghm@glfeg p?ﬁ%merg ngqa lgp ymyge {:lagﬂipofaaqdetg the N terminus or C
terlméé\’(%fq%@%ol;f&gldé Moot Riefkiof. ew, CA)), Protein A

den) and affilin (gama-crystallin or
[00255Di furietuiseful @Smnl prcﬂpmtxea S TGirbibh predgin én witish lypeptide of the
. .002 i nstant_ i f
inventi +Thisd 35 0% € P G af CSTPRIDRRs, SO Rt ol sap fitioe he
pur1ﬁl§£tﬁin&if|& réddimbaealy pely pdptidg 0B e ieatienf, or the
pepti de conprising a sclerostin-specific or

[002§&| af ebather e bodimegt.ghg fusion Pés(giél@. copi@insjadigieref OBt eﬁml sequence at
its N e%%fugl ?étsexgﬁnﬁtehﬁlefrfaﬁ Q{ueﬁ&‘%‘ff 3:’ f&/p%ﬁﬂ?deoéﬁge inVBtion can be
e t val e

ef cova non- c to an
remomﬂickirtllremaded riithest ygnaTtmquaM| frcmm am)thm@tlyl Ry e}mnlde the gp67

B TN T e T——
sequeRbIRTurfPRroficolRii® Mylé it IRY016 8y, M@ TBel @Dile etd. eJoh®Weileyd& Sons,

construct, which may be known as an |mTunoconJ ugat e,
1992). rm‘fbgroqxgmp}ﬁs op pukapyotic jhrigrolpgoug sigpal; spgyenarsdnelpdg secretory

seque%(%rbf%h?t ﬁﬁtﬂlﬁrﬁﬂgﬂatc%tcﬂ zﬁf&ﬁ?ﬁ gh@ﬁ)ﬂgﬁge @K[raﬁgkr)/e? ?ﬁt.}bﬁif?,

i'sing a sc I'nSpeci
Cahfaﬁia@r bsytet machhendmgplpmsbﬁé prakpeyotié hetexh»ilcrgabum gign:d gequencessnclude the
used herein. [00236 Fi bronectin ty | - based .
PhoASEGFIOEY $2nd 6 roqﬂ‘ﬁ& aﬁ + SPRIASE: the PIPEn 1Y ﬁecrﬁgg‘é gienal (Pharmacia
Bloteéﬁqflicgia%yf%ﬁ&v@é}%g on fibronectin type Il domain
(€.g., the tenth modul e of theflbronectlntygé.lll. o
0025710 Iﬁw@ agothaf n’,n))odlmh@t, fhie fusdorepprotein isyapémmunogleplimfusigs protein in
i Pi RSP 1B, 0P8 L LR BELRRA s et

of thd ighnh@oRloblin piRkein Gimityher }ﬁn@lhﬁjnﬁglo&lilﬁl ]fuﬁﬂbhﬁmtems of the invention can
contai ning | oop gléé}anal ogous to ah connect tnlﬂeb
be inggapogaied frip ARATTECRILEH COMRRPUIGHTE mgafter@ o axpyedde nhibitan

1nteraIE§r{ E et@bén Eﬂfl AR 3Sup1e Bﬁﬁeﬁlﬁfaﬂe bo?tﬂﬁﬁ )gd ﬁﬁﬁan %ggl?e Qfrface of a cell

eta t san wher e eils
(receptom)nmahqrebyf Suppesqo:ngn?é tranqdectpmndwwﬂ d“rhenmntdmegldbuletfusm protein

st.rands....(US 6 818
can bF PR abE DA LPRT GO AR 1Eatd S PAFRRDY LU Rvention
InhibRioh REUgdhdrieeepitahtataktion may be useful therapeutically, both for treating
proliferative and differentiative disorders and for modulating (e.g., promoting or inhibiting) cell
survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as

immunogens to produce antibodies directed against a polypeptide of the invention in a subject, to
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fold is closely related to that of the small est
functional antibody fragnent, the variable region of
wo besiemyy chain, which conprises the entire aptT/8B1008/051128
recognition unit in canel and |lama 1gG Because of
this structure, the non-i munogl obulin antibody m mcs
ant i gen bi ndi ng properties that are si m' lar i n nature

y ta those of.  an S
purifilipnieansboatien a8 oo BTN DALFOR MRETIRIPE Flegietaction of
recepﬁ;rga,;tgggaﬂdg vitro that is simlar to the process of

finity maturation of antibodies in vivo. These

[002548i br@Gimeti¢ andofasien pmﬁnemﬂ the inyapiidecan de pregiicedly standpsd
recomﬁ?%ﬁeets%gtecﬁgﬁlﬁgse% 811;]0% ﬁahEm{ERl e% oﬁ %Qn%)&nrb%%fﬁt%ggzed by

nve n | O n usi ng
convdniohdl itephgRued BORIDE a(lﬁoh))ateﬁrIkN Al synthed\&‘drse CAlltahatIR&ﬂ)t,

[.00240] . The_t echnol ogy ased . on u r ot t.h
amph%ﬁatm 4 ea QTSP HBIFAIODEUSAS A PTIGHRGS P Eive i 0
compié%?e@ia?? oV@ﬁén%Q lb@tvsfe@ﬂiv?@@on‘ﬁ@uﬁbe GEHE ﬂ%%n‘l»é%%‘:{)vﬁl@ﬁ cdif @u@ké@lﬁently be

erent targets. The ankyrin repeat nodule is
annea%i edercmn}d(ﬁed tp gd:rycpaépa chiigetio gshstenencofseeymg., Ausubel et al., supra).
ara ces and..a n
Morel i RSP RA B Atk ry SRl e s, P ded, hpadd Eusion
moie®} (8., a)GS”I[ PiZeEblidd)l 1A hudax ¥h@ dhedting\d oty eptiddof tﬁe #nvention can be
00 42] Avimers are derived fromnatural, A-do

cloneg drip sydhi angxprestien HecsueHchyal thpfysion nypiglyds & AdTaedo the
polypﬁgt‘?d% (}}){h@i@&%g} of Or protein-protein interactions and in

man over proteins are structurally based on
[00258] d oxreéxamplefvi swett fusoansotsins ifa prorimfusionebmgiising thengxtracellular

" A-dgomai n, noponer 2-10). l.i nk [ 1,hqQ aci d .
partof S Ry RERETLAR L T BlEO! Trdr DT b RA KB yggsuch fusion
protefnds AR oBPEHEHRLISHQD N4 met hodol ogy described in, for

exanpl e, 200401757 6 20050053973; 20050048512; and

20060008844, [00243] (vi) Protein A - Affibody [00244]

fi (r) affinity ligands are small, sinple
[002665 tilgigrg conposed of a three-helix bundl e based on the

[00263% afTheligvenfiow p@vizks shsall |nydfdping dibogucdticradid seqien&as@siBINA), as well

A. Protein Ais surface protein fr acterium
a5 compariys B ELoa lratfib vk s Sptienier B B SO BoRer SH1Es encoding
sclerdfin Bthd@iP-pRrRE i 2 cell 3r fhfam“‘ﬂﬂl ﬁﬁn@ﬂﬁ sﬂ@ﬂ‘ﬂo Mhg %i/ehﬁon also provides
generate Affibody(r) libraries with a ége nunber of
1

compbslgam&jandanqtmtlssfm(tmgng pgthologkgalgoggmogs_@)d FRFGSHB g,;nqq;n)mal caused
by thagt?emé %}reg‘m%éf gorrpar e%g or éenre]:y egc%ﬁﬁigaﬁcfg?és\?\lg lﬂnﬁc{m% Partners or
causedblyithogieaant sigtalibg bBpatibaysBf which said genes are 1ntegra1 members, using
siRNA. siRNA directs the sequence-specific degradation of mRNA through a process known as
RNA interference (RNAI).

[00262] The siRNA of the invention comprises an RNA strand (the antisense strand) having a
region which is less than 30 nucleotides in length, generally 19-24 nucleotides in length, and is
substantially complementary to at least part of an mRNA transcript of the SOST gene or genes
encoding sclerostin-binding-partners. The use of these siRNAs enables the targeted degradation

of mRNAs of genes that are implicated in the sclerostin, BMP, or Wnt signaling pathways.
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In spite of its small size, the binding site of
Affibody(r) nolecules is simlar to that of an

wa@ndosioexsy4 [ 00245] (v) Anticalins - Pieris [ 002B61/EP2008/051128
Anticalins(r) are products devel oped by the conpany
Pieris ProteoLab AG They are derived fromlipocalins,
a W despread group of small and robust proteins that

002 S BRSPS R RN o

(“RNAPNPPENEEn “IRAET B lwellatndivalin kHeR@CaaldiiiSorR@B Al unBerdtéb@ fo mean the
tissues or body |iquids. [00247] The protein

inhibigion lof peCerUNereitayZeteasnesi is @sall by si A 1§Bignwiich igjcpmplementary
to the[}%r%g{ e%’r '@%&ogla 8 sggsz%rg Qn% ntﬁ‘n %rtg(% %é%g?ﬁ?;%i% gblhty to mediate

RNAT @e@fdﬁ quswnbe Elbagﬁ'ﬁatas Methpdc26 (2062n1 99-Qd)$r)p Eﬁhe dffedt ofithe siRNA
%&é Etlde chain with 160 0 acid .
sccor g i Fresg YPIFIGE O SERCAXRESFGN B iarealin 5ol e igPision of the
targeﬂvgﬁ‘@ﬂ‘&' Bag%‘ﬂﬁl%deﬁ %f%'aﬁ 105/9@%4@]50*%@0% 84599 br U WHeRRBpared to a

kes u bi ndi ng pocket, shows pronounced
cell net treattduwish thpIRé‘% mlqo;aleaﬁqoow@ngtcaﬁles?reaemamre@tlyn of side
The bin Lt e.cal n .thu
10026 S PRNA T SpafuRE Rl Sy B bR P Bl FRNRRF el B g s he
meanirih Qﬁéwﬁfﬁi lﬁ@ dftEigcladling It}ie‘ fetlewingabpees. \M"Heh;llﬁﬂghtoﬂfléts of two strands
and specificity HLOOM One protein of é) li.n
ofnbpa%lqogﬂdesr Which b bridizg ﬂ%&@CWHP@PWar(YBWPH yndasiplysiglogical
cond1|l?151€i‘ss St }féas?rag&sarg %Qraltbslﬁg tﬁe ]Qﬁleé‘ C},] 'a‘h%lédiﬁ’arbﬁﬁker in certain
tageni zing the set of ft | oops. e exanple of a
emboriancmtﬂ. E;ephdlmiualcrrbode@cwtldss mgy ‘banninodified saturallyRCTuring

r1bon[1§ %1%8 711%\{;1'1@ 1He (ngelﬁa(l%#cg@ J JIfng ge%yélbgﬂ%c]leroudgst gr tﬂg’y may be chemically

modifi€dlor mewé%&ﬁ&a&u&%e@&em ch are designed for
[002ﬁ£em ic affinities towards proteins and snall

| ldhaIsERNARaleudasiin perofdanye wish disunressnigiersion pgpprise a double-
stran%eg J eéh% H\f?lgclhjg %l?o%atl{wﬁ [0 {¥Richi Bk % gﬁ of a??ﬁﬂgh WM ERArded gene. A

rent "human deriv protein.
regioh ORAIDD YAl éntity tt(tlmj:omsbemﬂm@seqdmcn of thehangetgepe is suitable. This state
structu honD n l.obulin proteins, .Sci
is refgresktgian gﬁgﬁ'ﬁPWE ryAf 1? ﬁlie rgglgptn%y SO C(S)ﬁlgllrb?l!le two or three
mismMeh&hsi S nmPataRo %%@H@éﬂohdﬂﬁg re%ﬂlﬂé’f&ﬁe fakdet gérw dépeﬁblfhg on the length
'ens protein and the other is "ubiquitin™ superf

of thqonegnoeuoﬁ the ERANA th@trmtarseéqr fuey} @bssugh may be posivdy |com§1¢§wn¥ary Inan
at
embog'_rﬁ ufe 18 }egen? rhdveﬁ)‘trloehrﬁxleg‘ﬁéi{ll A géteg gﬁ{éltv%r? gene. In

ena age nts
orderits omlyltznlgyt tH&J&eslred hﬂm Aa)qpamm bapent sl diaves 10096 thomelogly to the

the proteins. Ex s_of ga r I
targetymn gl ag e@std?eglgﬁrnr})aggled npcl mm - 1{% éir gelngseprgs%u 1\41t e cell or

organism. Methods to analyze and identify siRNAs w1th sufficient sequence identity in order to
effectively inhibit expression of a specific target sequence are known in the art. Sequence
identity may be optimized by sequence comparison and alignment algorithms known in the art
(see Gribskov and Devereux, Sequence Analysis Primer, Stockton Press, 1991, and references
cited therein) and calculating the percent difference between the nucleotide sequences by, for
example, the Smith-Waterman algorithm as implemented in the BESTFIT software program

using default parameters (e.g., University of Wisconsin Genetic Computing Group).
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and exanples of "ubiquitin-like" proteins are
descri bed in WO2004 106368. [00253] Fusi on
wEease9ssf 00254] The invention provi des chi merPCI/@P2008/051128
fusion proteins. As used herein, a "chinmeric protein"
or "fusion protein" conprises all or part (preferably
bi ol ogi call'y active) of a polypeptide of the invention

bl.y l.ink . j '
ona B Rk el R RS sROLBRBILEG it eom o
target GAEMHeQEion YY 4 fkdet &R JFfesii o nBiteeidh by he RMeATReagent may be
‘operably |inked" is intended to indicate that the

deterpisied hu grpaEnestationeA ishijabiy mBA/ntaeeet FReigreveld bg &w&dmg region. Also

su1ta‘tﬁeQ %r)é%?lﬁ‘aﬁsﬁjﬁeﬂeg oBy %ﬁ&l é nché B’aﬁ?Rt ?16%& s atﬂﬁ rsphc;g]ﬁnctlons. For
eterol ogous p yﬁeptl e can be’fused to the N

instarices trAnfisti@T asGays@s deseribecdin Elhashpcﬂ Mpetat,i 2001 &MBOd ., 20, 6877-6888

i nventi o Q0255] One u rotein PST
may l?edgelrgﬁnf)c{] g)tr 18, PUIR %hﬁd]llqu {)Q}FWB%@%SWS énetﬁlo exist in the
art wmewsx'étwe@l%o%nft&aﬁ%%ld&dtp@ﬁo@ termnus of GST sequences.
Such fusion ﬁ roteins can facilitate the purification

[00265] & hedengtibvirtheteginml offlpsiRNA esimpleraentarny dthedarget, opzasgrdance with
the p e E P PG, STURG AR Lois 108 rhMEbAl b B huERBE TR & 22
nucle6H@IRE €3, 161 ¢70a18 M&:les)ltlgém IWisees)the recaze ﬂﬁsmatmb y(pﬂptcr)desponding

of the i nvention can be renoved and re | aced t.h
targeisteginhy the leg gdraf dher GOFMRISITHHE regipbis gereralihreanyehior bs, Sopyyhat
longedP67 Secretory sequence of the bacul ovirus envel ope

protein can be used as a heterol ogous signal sequence
[0026(8(]11 rBeeatse FheotiBNAI may eariybivethanging Bnds (9dych mas otyaky aet be

compgqﬁx&dél}ax%fq t@e %aégeg}, Sf %(gdgtlonagglécsl ‘,ﬂtl%igsg cé&runé)r%éﬁégﬁﬁr e[ﬁ ?tgak ?ﬁ n%ft the target

gene,IRSI0GH RmgthSHRUENGPsratf stiaBd bf IRNAamRgy beih®d [latekoddes, 15 to 49
al kal i ne g})hos hat ase éStrat agene La Jol | a,

nuclegidass bf iqi 39)nucieqtidesior 4 usef ul
[002@"110“16}{%%58“&%B@t&&}ldQP%% udb@RR oﬁﬁg’é*%%ﬁme%dap&ﬁnﬁé}%f
OA secretory sigha rook et al., supra) and the

consqoutm\tﬂmleAtldEson d’(ecntryn@,ugpimhng #lh enodifisid wr Bhoodified nucleotldes but not

N E T TR T NE T ——

chem{ddPmOR1iBY Pb@ied intD tNd¥t&Ad atel noPEouddd, b@fa ehepiday RaKriddsigned to join
of the invention is fused to sequences derived froma

two sppareie strafds iseot iconsideeryl oIstRataroppsuBY UCkaetidss. The
[00270%%3) lggI‘ arl t%) lésﬁugf%of?&eo(;\%t}ﬁﬁ gh a{ 138t oY 5Pthk 3P e g@{)‘r PCnd” refers

arnaceu mposi t1 ons
to theaﬂéhlféb‘ﬁltﬂfdﬁe td)n;ﬂemeﬂﬂa@(sﬂRNA that Ifoﬂnlstfrcam twan Sepa&xtd: stamds under

phy51glreofg¥c\:g‘e$pngﬁlopg aﬂglgf:g S0 ugldTuc {;J[r)eg Sag{:%’rﬁg%aéjabl? Btran%ed region of the

siRNADEE %Mﬁ H@éﬂ’n@ﬁ&eﬁ 'bgﬂl@lan&eﬁa'ﬂtscgié% inffte hitcladtides aryﬂﬁpalred on an end,
| imrunogl obul 1 n fusi on Protem can be used to affect
S

an ovethenpiscasatdd. dhielovenhang agtbogmaitsequda hysheinenbey of overhanging

nucleB déép%@lié Iogeerhgr{glﬁghr?ucieo\t/lg es cag be either on the 5’ end or 3’ end of either strand.
[00271] The siRNA according to the present invention confer a high in vivo stability suitable
for oral delivery by including at least one modified nucleotide in at least one of the strands. Thus
the siRNA according to the present invention contains at least one modified or non-natural

ribonucleotide. A lengthy description of many known chemical modifications are set out in
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Inhibition of |ligand/receptor interaction may be
useful therapeutically, both for treating
w@eaiodmpat i ve and differentiative di sorders apd/EPr008/ 051128
nodul ating (e.g., pronoting or inhibiting) cel
survival. Mreover, the inmunogl obulin fusion proteins
of the invention can be used as inmmunogens to produce
es dir ted“Q? I d
pubhg‘ﬁd gﬁqd nt a palll%gtb r} We ?d({’%%%l% %8 \%’.H%B{ ﬂac I%gg%e(} Heere Suitable
modifi€atioadfon graaasmesy 410 nade yteicificalyp heﬁ ©u1l iBshe\Bkanplesdridadescription
the interaction of receptors

. 10025 .
hereirenpyiiapleaneghideatioas Bisluge.dié P’ﬁ’émwlflmftﬁ‘%tq m@%ﬁt%ﬂﬁw é%\ﬁﬂ]e sugar moiety
(i.e. th PORSH n%g&%}sﬁéﬁ?ﬁﬁetkeﬁﬁﬂ% fb@'iﬁst%ﬁ-@c(g%é’d’l@)?yetﬂf‘) or 2°-MOE)

anot'her e , e fusion gene can be synt’hesized
(Martiryet@bnMelnt ChinalActa d AP, 8 e86- ) udi mgalkmwﬁ@mecgrmor the base

e YO ST SSBE ot EERE n FETE S RpLarRF s
base WhinGhesibié@utlesedd dhahQ MOHRIEB Hcktihsehdladdso- &helbﬁemkbm’
consecutive gene fragnents which can subsequently be

modifephiens imeluding. Peanplimfiedte. rplagingshapkosahessicnsrome (@%\%ﬂmg
adj acit g%gﬂ&c(fotfd%g %th%orgmsta&éﬁ)tﬁg%}ho%tm@lﬁes, aﬁﬁl‘ﬁrﬂ})?%ﬁﬁgﬁg or

expressi on vectors ‘are conmer Cl
phos;ihbatdlthioa&a)d Wiralypetel modifisations mnnatryes(refeged tcah@ﬁ as 3’ caps or5’

cps RUUPEDS Ll P 1 5261 encod 2 BELUBSRUGS, & ko

those\gg%g){ntgggﬂ that the fusion noiety is I|nked |n frame
he polgpept|de of the invention. [00259]
[0027éi< arfplose ehbedimhnt insiivvenpenpisvides feuble-giranded ﬁbvwi%amd (dsRNA)

molecgl)?{gr}*;Jl C‘Qxﬁ%fng}ﬁe %é%résggﬁls Fﬁeﬁ%ﬁ%?&g%gk@: LI\%]& <§d Q%\nclérg?tm-bmdmg—

partn&@X.afd ésRNA 3dmbr1§elsl at least pwo bejuandes tHah erepompjrepdntate toéach other.
B§|D NO 4. [00260] ,RNA .£002 1] The |2?a§nt|o d
The SR pawrsent $enﬁqﬁt@.nfi SPTRYSIPS B O STRIERCCAL FnABHFORT Ean

AheGRATRAS {ttABR oRPHsIRIMCRS DS hich i
comph&hgt&lﬁ%ﬁoﬁg%f%{%xpr eegd3| on of the. %S% gene or genes o en®

substaialyl pcvtgplsmleaﬁaostplah leba‘»trpdrtr@@alpmﬁh%pschmgas@%l“ gengror genes encoding

SCleroggﬁaB’g[lliJgs%n eltgg%efld?}g% F]egaogl (% clomlp}r/egngat {a(P %l %S% tli?acl)’l% lg.]%§60tldes m

lengtl€ @eRkrhllyons2aacclehtRieaiEendth Fhd@RIVA, mus:eﬁta&mgt Wigh a cell

aberrant expression of the SOST .gene. or genes C
expregng:he SOSI- s arafg%smoﬁmgssclemstle@uy@w NCFfe I@Q@Fr%?xpressm

I hways of which said genes are integral
Ofsalﬁg%%rbg,%ﬁegl&rﬁmlsl RNA. si RNA directs the

[00278¢ g U anetharedioflineentlale mstertionrprofidesaNalltcompuriging ane of the dsSRNAs of
e B TS REL e R SBE L R e o
sheep2Bdw 8ERERate! rand) having a

[00274] In another embodiment, the invention provides a pharmaceutical composition for
inhibiting the expression of the SOST gene or genes encoding sclerostin-binding-partners in an
organism, generally a human subject, comprising one or more of the dSRNA of the invention and

a pharmaceutically acceptable carrier or delivery vehicle.
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region which is | ess than 30 nucl eotides in | ength,

generally 19-24 nucleotides in length, and is
waendpsgespd al | y conpl enentary to at | east part pET/BP2008/051128

MRNA transcript of the SOST gene or genes encoding

scl erostin-bi ndi ng-partners. The use of these siRNAs

enabl es the targeted degradation of mRNAs of genes

[0027§F1 ghgarﬁléeirgg{l{gﬁeglg t %lél‘ggt} 10?1&)'(;3(?\[1 St I neth mr ug)fKibier% the expression

of the?SOOT ﬂég)rtg@ndsfe(ﬂccﬂﬁ%ﬁﬂﬁrommvlﬂﬁmhgl@aﬂmmﬁ ﬂlt zﬁceRNé‘omprlsmg the
i nterference The term " RNAI is well known

followingsiges:art and i s commonly understood to nean the
[002‘7'6Th'|@ ﬁﬂr cchg 1%%hé)5e£&)ﬁcﬁlbﬁea§t&ﬁﬁecgﬁlﬁﬁﬁcfefe &1&@1@@@5 wherein the
arelon I's conpl ementary to th
dsRMAae@qinsgﬁatéeast\/mq seqmna%thytsaraccan}bdmmwtanyrto teheh ahcr fbe dsRNA
test siR *_ w rreddat t NA Qrse for.. d
compfiSaaiRe ErBLSHTIISURE bt Yghaedasd B Srudhs aiGeerSiniging o secon
sequehBeE TRE hetden®f stlah@ cSrhpiNes @@&gi’érﬂd)fr&mip%rﬁé?ﬁarﬁ didM is substantially

i nvention on gene expression will typical ICX result in
complegpsntasy foo 1esst 2 prst efzg RN Agencedipg |Sﬂer0iswhplb$ capstiggbipding-partners,

ot R3] o B A 20 SPGB EATERAE bt 12
nuclebtides (i Ragtht andwhertindire dMOQﬁl@bn bsmtEUtlAdhtmI cell expressing the SOST
"smal | -i n erferl n IT&T%@Honucl ei c % accor di 1}% 1
sene PEGFGRR SSAORE S FHETHrEAH R RHOvATIEHS FHESRIR o AeghfRy o eas
40%:;%hg follow ng aspects. The si RNA consists of tmo
‘strands of ribonucl eotides which hybridize along a
[00273 bk rmmmt&mylgrth‘gm}mrgdm@d ipsioms (a0 fergi tirag¢ sufbpignt o @htain degradation

of then%% rﬂg‘ggr?l?t%){g} Sﬁs”‘lgg%l}% #E: eﬁ%ﬁ%od%ﬁc?e?o#ﬁf lﬂﬁ&’in&-\f)aﬁners thereby

inhibiting ieXpréésedn dfishidpdadsdathcies. my be unnodi fl ed naturally
occurring ribonucl eotides,  unnodified n rall

[00278¢ c Jp pnoiBere@mbegimestibe Invstindgoes me}o g%at%g, preventing or
manag{ﬁgréh 910|§Ycal1@‘3bés‘se%qn 1at§d/ gt@erb&lrﬁﬁl\ﬂe%? 'thﬁ%%nahng, e.g. sclerostin-

[00265] “The si RNA nmol ecul es’ in
relateddmrdé&mml/mabbrrm bomr mieral densitg dtsprmrsc ovmppiigieg administering to a
poic S BLEUTEABRFE R B R RPBh e ARt bfbhscica
effecﬂwetimol%%d&%&mdryofmetsﬂm&mﬂtﬁemeﬁtidﬁg sequence of

target gene is suitable. This state |s.referr

[00276% " gn(ptper@@rhg)ﬂmtthe ywent%q\@iies eRiers fog indpbitipgt |e§5ressmn of
the S?ﬁf‘ @ﬁ@or%ﬁes %1\@8&9% s 1o ?"ntﬁﬁgtp‘iﬁﬁecrs #va Eélm@ﬁlggselhg a regulatory

Ko P eglion o target gené
sequedte dfeeatlle hgltdd tofa nhhleotuc&gsiequenoé thahencndRiNALt 1dastt oriesstrand of one of the
targeted, and as such may be not fully conplenentary.
SIRNAOTIBE igKHEdPent, the RNA nol ecul es of the present

0029 quubf@ SRERIcfdc KAk A It h Op@sci ¥R BntdfNBay bdsyRiieTzed b
[ 0?) only (?gr et ct ﬁe (Jldgis'iolor ed rrRNAmi he si RNA re%gen}?ﬁrmy Y

convéngipeal NGRS n@neom@yromilymeﬂm @é@mml\éﬁq gyniesizepgie. an Applied
e S, t
T s T
instrlﬁlhmmpﬁdlarﬁidﬁtfe ichérmintry sreg be remloyeé rirhetiyhlbnoxgrrmxeleld awid
compounds of the present invention may also be modified, for instance, nuclease resistant
backbones such as e.g., phosphorothioate, phosphorodithioate, phosphoramidate, or the like,

described in many references may be used. The length of the inhibitory nucleic acid has to be
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effectively inhibit expression of a specific target

sequence are known in the art. Sequence identity may
wheoospvispd zed by sequence conpari son and al i gnPETEP2008/051128

algorithnms known in the art (see Gibskov and

Dever eux, Sequence Analysis Prinmer, Stockton Press,

1991, and references cited therein) and cal cul ati ng

sufﬁcé%ﬁ pr %{?grgr%%ﬂhe; l%fe){oggzg 1§1ttyV\/{esH@néﬁgq nﬂwg,? é)tr :,Pgﬁmce in case of antisense

oligomhclidtided) R beRRITRIAIY ¢dgd 1 dnbgre B[ﬁSIIEdc'E‘lcS{ﬁﬁdln@ fgll take place only at
ram usi ng default paraneters (e.g., University of

the degjred tmest polgaRdleqie caerpeitat REieckastuyuy Bissebhe wrrst Fsige of the length
is detteﬁ&h? a‘tr)}ageetﬁlgx‘rﬁefagg)rg gf?hﬁl{lﬁéé {hk GREHveientd %@@en&%&?ﬁ%eélﬁng and

target gene. regi on” of
purlfymg gbgongsem greetkf thab ab®t80{40muhl|ebmde|s amlelgtht the gR¥dedr tolerance of longer

oo oS BB SRR b b prtray, e

antlséﬁabl%nuﬁle&mé efﬂ@%@nﬁaﬁhmtw@ﬂ@ 1atafedraﬁgeg¢fcubsut EBJl@th
the 3'-UTR, and splice junctions.

nuclep‘néetSa Mq:,re prqfqh@lyetb@ pbgprmlga%e meictesshavp rngthsan metra%gﬁ qf about 18
al, 2001 EMBO J., 20, 6877-6888 may be

tozsggg%mﬁﬁéd for this purpose A nunber of other suitable

[002ﬁ$say®bwﬂﬁralﬁﬂéd1m& ¥ sinse-antishiese RN A ydisoctermedesmad] interfering RNA

b BTt S ber Rl 00287 The oL f 46 e o

genesaéiféecilgé‘ 89& oW r-BinlifAg- p'aftﬁ&@ nRN'AnlYl?é?feké?l@e isMetB8d fl’f &Hicilx @xogenous,
to 100 nucl eoti des, to 25 nucleotides, 14 t

shortrmm duplexte grecndnmalsteml whee one stRnd getirespendsde thwwérr@ region of the

targe h%@l?zﬁg rs-:{]’%tég(ﬂﬁipf ﬁhé HFI Q@M m(%%r%%rg%t%%%ﬁf GiRNA molecules

causedtfi 611l deyrati @&t of @ik dx0gB@US Rm&qileple@,rtg& also [oﬂ Qﬂ@]%]stranded RNAs
Because the si RNA nmay carry overhangin ends vgih ci
havinggidengical taguerens. BEIUBIRNEPRERE Uy PESSENECH gefcprdingly, siRNA may

be m@rﬁ gb{ehpeﬂfal eff%l:‘ﬁveetﬂﬁ &8GR P‘Ex:ltﬁgﬁs@tl@@( rﬁe%ddto ids sl‘r'}k':% tiOfkchnique is

target gene, e tota ength of each separate
behemdrtaact thifough Rw\ahyug/ m@eham@snt omewred SiRNd micdessijes e typicaldy from 19

T T T

dehvéﬁmgl SERONAGS $arSét ckBSIHCIUbE qaﬁeﬁaﬁl@let ghdudtisiagingdthysical or chemical
consecutive nucleotides in the strand, inclu ing all

transigpiéfit i ed or unnodi fi ed nucl eoti des, but not i ncl udi ng

[0()2%\']1y /ngb?ﬁ%tﬁ/@h s'ﬁQNﬁg h‘%?f bé’%%ﬁéssgﬁ}’n &Eﬁs %lgiq vatrlb%s Polrfl" é)éomoter

Sstr em cal ieties I nsert
expressidwcdsbetes t}raamldbvatrmsnn'ptimmﬂftlmLonédLstRNAGin@momadorsl therkef. See, for

e RSP LD SRR S 58008 L Wt Gens Ther

13(1 8-5% 9’Phﬁc§ﬁﬁl et%l J(2(5(1?5) @Iaﬂ lS’?ﬂu@toBh(ﬁ elfm)esn?am ifventibon aR8%bvers other
refers to

smallamﬂhs tt@@bl@roé ntﬁilatlhe Rbb“nmt@fﬁéfmca (BNAirmeh ﬂfhﬁ)tf ifsgange micro-RNA
miRNAGThd ¥, SERALAR R ASLARAYS, under

[00283] Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although methods and materials similar or equivalent to those described herein can be

used in the practice or testing of the invention, suitable methods and materials are described
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physi ol ogi cal conditions. If the term nal nucl eotides
are part of the doubl e-stranded region of the si RNA
wo b@s®9RNA | s considered blunt ended. |If one OPCTYEP®08/051128
nucl eoti des are unpaired on an end, an overhang is
created. The overhang length is neasured by the nunber
of over hangi ng nucl eotides. The overhanging
ther on the

belov%I %‘h (PPgléctaf 1008, Pgtf‘%d‘ﬂl? atum pgteﬁﬁl&né oé}ber éefo ren% nilehnqloned herein are

incorpéraee by réfBreacd inQHelfa‘émifray #n CHsg bf tonflvdt e pfea&iﬂspécyﬁcatlon including
suitable for oral delivery by including at | east gne

definjigas.fyil gonirRll dwaddiféon, thegnatpradls imetheds gindieamples arsddustrative only
and noPHEenifEoHe tlﬂgcordlng to the present invention
contal ns at one nodified or non-natura
[00284i] bdlf}mdbﬁmwng exandplbearg nfeyely ddstratpte and nof meantyto kmaithe scope of the
ch?rri nodi fications are set out inpublished PCT
preseptGIafs 1%6‘61?18%‘%efon WD 200370918 and will not be
repeated here. Suitable nodifications for ora
delivery are nore specifically set out in the Exanples
EXAYRLE®scri ption herein. Suitable nodifications
[002353 cl ]ﬂggmlé) P tD 1950%&:1@%% AS'S&QI&’(%‘E ée@wggﬁdgcﬁérgﬁ f:n' a&ﬁ%cﬁe‘i’ogﬂtﬁ% inding-
S dar nmorety (r1r.¢€ ne <2 posTiTOon or tne sudar
Partnarm ety, such as for |nst ance 2' -0 (2-net hoxyet hyl) or

0025 s Vaghet 1o en Ty Rowtaseacs o5 56 s D h oW B batways, we

applié®P4 §ls¥enfatic GandBmN@iniBAS Rt GH g‘m infdtiesdl tBaslerodhth CAs described in
mai ritains ability to pair with another specific base

Rigaitiet aln(Nei Botectmel. §LRIORET(1EDs 1050 Soraphe med Rigout WMQLAR/PSHS Patent
oot FRAE L T PR TR LSRR B 8 Mncaion

meth¢ERREEES the usiél @f&ﬁmerPnbgmuhé fakdet potabh bhintavest and thenmeoductlon of

phosphor ot hi oat es, f ral phosphor ot hi oat es or
the C%ﬁﬁ%‘ﬁh’@%’@%ﬁ ‘%"r&“@tﬁth@%t)ce PF HEPIY™- end nodi fi cati ons

[ooszi W‘?];He“ieﬁp £87i€4 fderh ?us%?{ & (0 Igé} @ndlﬁé‘ﬁﬁtﬁff pRotefRER FroftRY

signi fi cance. Caps nay consist of nore conplex
Staphyhentais ainess @rdtah; anddiik ﬁn\ﬁalm@dulhnd%ledmg iPeptede (CiBPreeparated by a

TEV et Btviaaih FRESRLOR S0 BN G RGBSR Ed kg fety small

numbeP bf &Rl iwitoti\Ri02 kRS RIBEEOST tBE cdrﬂlﬁemp@&m adtivite N@Sfunction.
encodi ng scl erosti n-bi ndi ngpartners.

RNA
Coml@lg@q)w;tlg ASHIPCF BB Y, WS 52 gt@q{%fsallpwgtforatp% 1dent1ﬁcat10n of proteins
ot her. The dsRNA conprises a
mtera%ﬂ e st %%&% Iggt‘rﬁ?géll}‘ng a first sequence and an
[00288]|t i Bath dearslt@ senainabyagesd suderastpesan dxpessad ncEKPART and in

ose R R 0 Lo S E R B S0 S SOTPAEHRS o, T

N-terfRM TRPCAE NIRRT ARG A ar@RIASiRRERS dddence from the CD33 protein.
scl erostin-bi ndi ng-partners, and the region of

UMRe t0fpandrii 293 T sells svereaahosqrn sincgne i dseviieisy that URgd ¢6 and
relategﬁﬂﬁﬁ?s%i A gxlfrfﬁ‘ss'%%%g ﬁ&(&esgbg(?se”rs &ﬂ%ﬂ?ﬁl@el@&? S5 RissPRI2005)
Bonegaeznlas) encodl ng scl erostin-bindi ng-partners, i nh| b| ts

t he expressio
[00289] Thepprop?esr Isub cellular localization of both SOST TAP-tagged proteins was monitored

by indirect immunofluorescence. Pre-tests demonstrated that sufficient amounts of TAP-tagged

sclerostin were found in the biochemical prepared membrane fraction to start a TAP approach.
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of said genes by at |east 40% [00273] |In another
enbodi nent, the invention provides a cell conprising
won@sod2sphe dsRNAs of the invention. The cell PGI/EP2008/051128
generally a mammalian cell, such as a cell froma
nouse, rat, rabbit, sheep, cow or primate. [00274] In
anot her enbodi nent, the invention provides a
C utlcal r
Furthg cggg ?110 aseing f%n%pg‘%?f écg&(ésftl%rwérg Edelgldtetdh g% décpeqed in the media of

elthel‘Sd’éll ey pes tTihe ekpraskioigie pe lof 0T AP Isﬂelﬁ@tlmfnghmmmbregﬁrfﬂmabﬂl ftom UMR-
a_human subject, caonpr] S|_g4g one_or ﬁ:e of the dsR

106 cglls wadonmerhei B3 e Jorh ki B fiatien yridgrpuprestingot those

ampgggkgggcgﬁnggtlvery vehi cl e. [ 00275] I n anot her
nbodi nment e invention provides a nethod for

[00290h hieils vecs grhwn erfové&Murmdlmﬁ withel 030BTS g Enestonulglégrethe medium was
repla(@g r)(’ﬁ% eéll%ﬁ ﬁ?sﬁxr OS 1:11{1] 8%1‘[%1815 ar ¢ F%]&I;’.; Ir?eg§ ?rleldium alone. Cells were

stimulafdd' Ol GbtE ahdROhéle be@ld h@v&ﬁh@bﬁm&éﬂa@mﬁﬁﬁbtachment washed with
ri bonucleic acid (dsRNA), wherein the dsRNA conprises

excesaPBS@adee anddysed diy EREERORTeriRitasFs bufitho| enentary to each
100298 " ¥he 0 R LR T GRAPY SubESHar TEREGaR A Chu RNTBF inhnBfhng

sequence and an antisense strand conprising a
assoc'ﬁﬁdmmtemequence The antisense strand conprises a

o0 95RE Bl SRPLETER R S B BRI b frgtstono

secref®@ TAPOGE LN SOS B 6diBpIORdsitRe &l INGiti&-sppdérhNetitSwasadUembE frémNseveral
the regron of conplenentarity is |ess than 30

cell cnh}zrtethiSdes in length, generally 19-24 nucleotides in
[002d3§:1 hceﬁg uﬁi\ched[ﬁ ﬁ@w@%@.?ﬁg% foyﬁlg%&%}al?ecﬁ%:‘ffohhwﬁle cell culture

Xpressi ng gene or genes enco
superﬁzﬁhr&fpﬁﬁﬁbeﬁrobs Wétel’}@rﬁ)&ﬁémmrwucateﬁ fohlyi. t s expressi on of

at | east 40% and
00293 TR Pep aim EoBBIET S T RS B9 IS XDy saingd by colloidal
coom§§éfef d16d. etird éél %E@W&e@?gélﬂgﬁal@ RudthtotdiGesdRIdroteins were digested in-

transcript T gene or” genes encodi ng
gel wish Irgpsiis b3 desbiibadi ln§hpmhﬁmi@r(§he\t0helﬂ@b9‘,l\ﬁﬂmbl\4 i ngm 0. & Mann, M.

Mass gp]%ltrﬁ%x?e {(;cnrﬁsg%enﬁgllﬁd f %{quﬁeems si ver-%}gm(é‘&‘ Bolgaérgl%%&%; b Ana} Chem. 68,

nven

850-858 QﬁI%DT)gPrdﬁélﬁV@ﬂtlfi&@loﬁ rwa@@ﬁﬂ@nﬂs@ Hyal@MW& ahd MS data were
processes nedi at ed %{ scl erosti

searchngqgamﬁtr?@ indhoyse cygatesd Wt oS dularnatiarst Bestain dpgJPD, maintained
at thea n| st or ?ﬂ@ R eB@ s ddEBRE ¥artied %eg@feﬁd ifte %ﬁiaﬁés’ég;glstem for

to a patient in need such treatnen
furthq ibéigfiotrhaiivs analmmagnﬂuchng swbjdchieg &pdutsn@ Gbmmputsr Aided Target Selection

ophyl actically effective amount of one or nore of

(CAT{%& gaé%l*ﬁiﬁs of the invention. [00279] In another
[00293YD QLo NGO prbfeensiaiy/RBA R iR FaMi fELeS byBGER lifed With an E-value <10, R-

i nhibiting the expressi on of
value >0.67.
[00296] Hits were culled into a short list after being filtered against ribosomal proteins and
RNA binding proteins, and other abundant cytoplasmic proteins. Sclerostin seemed to show a
propensity for RNA binding proteins (about 60 candidates are left with an E-value <10). The
values used herein are as follows:

[00297] IPI= Protein reference number from the IPI database
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the SOST gene or genes encodi ng
scl erostin-binding-partners in a cell, conprising a

w0 e@alogdses y sequence operably linked to a nucl POL/ER®08/051128
sequence that encodes at |east one strand of one of
the si RNA of the invention. [00280] Inhibitory nucleic
aci d conpounds of the present invention nay be

n i ze .conven . . .
00253 SR SRR TEEPTOR B SPORLEL legions
[00298] 0Fy-ST @aunfbes bfnti@l pojhts BAproteid elas 3RNBfieBBY TandedPA ffinity

. .DNA/ RNA synt hesi zer, or |ike instrunent.
Purifips{ionp fs ey relergse Artatefy may be enpl oyed. The
iphinlpé L ' ' of t
O G R PO B e e R B 0 s
resi stant backbones such as e.g., phosphorothi oate,
phosphor odi t hi oat e, phosphorani date, or the I|ike,
described in many references nmay be used. The |l ength
of the inhibitory nucleic acid has to besufficient to
ensure that the biological activity is inhibited.
Thus, for instance in case of antisense
ol i gonucl eoti des, has to be sufficiently large to
ensure that specific binding will take place only at
the desired target polynucl eotide and not at other
fortuitous sites. The upper range of the length is
determ ned by several factors, including the
i nconveni ence and expense of synthesizing and
purifying oligoners greater than about 30-40
nucl eotides in length, the greater tolerance of |onger
ol i gonucl eoti des for m smatches than shorter
ol i gonucl eotides, and the like. Preferably, the
anti sense oligonucl eotides of the invention have
| engths in the range of about 15 to 40 nucl eoti des.
More preferably, the oligonucl eotide noieties have
l engths in the range of about 18 to 25 nucl eoti des.
[ 00281] Doubl e-stranded RNA, i.e., sense-antisense
RNA, also terned small interfering RNA (si RNA)
nol ecul es, can al so be used to inhibit the expression
of nucleic acids for SOST gene or genes encodi ng
scl erostin-binding-partners. RNA interference is a
nmet hod i n whi ch exogenous, short RNA dupl exes are
adm ni stered where one strand corresponds to the
codi ng region of the target nmRNA (El bashir et
al . (2001) Nature 4 11: 494). Upon entry into cells,
si RNA nol ecul es cause not only degradation of the
exogenous RNA dupl exes, but al so of single-stranded
RNAs havi ng identical sequences, including endogenous
nmessenger RNAs. Accordingly, siRNA may be nore potent
and effective than traditional antisense RNA
met hodol ogi es since the technique is believed to act
through a catal ytic nmechanism Preferred si RNA
nol ecul es are typically from 19 to 25 nucl eoti des
| ong, preferably about 2 1 nucleotides in |ength.
Ef fective strategies for
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delivering siRNA to target cells include, for exanple,
transducti on using physical or chem cal transfection.
w( 0@2B2I89Al t ernati vel y si RNAs nmay be expressedPCTVERB$/651128

using, e.g., various Pollll pronoter expression
h

cassettesthat—atqw transcri ption of functional siRNA
o’"” ngcun gor ¢ |tiAgrgof . See, for exanple, Scherr et al.
(2§) 33| Clrjr|. | Medl | Chem 10( 3) : 245; Turkl et al. (2002)
HLEET% tiene |{Then. §E3( 18):2197; rCotretre 2003)
Ne2 * |Gty uqt) | Bijol | [10(2): 91. | Fhe |9 entlgrﬁ aPso covers
other, smalil | RNAs|.cdpabl e of :]nregﬁagr—ng RINA— riter f er ence
(&L sugh agifor i nstance iTE gERNA [ 11 [RNA) | and
sh®gtl2hai rpj h [BNA| ((shRNA) . [ 0@B3k| Unll ess| otlher wi se
deg Bngld| |dl | | {&&fnilcal and S G-entHHre—er s ed
het ei auvel the sa meani ng| g qetmMn| y°[0nd&r st ood by
one ab prdipany Bkilll in thelart [gp] ¢h tHis
i nyentli pm [bel aAgsy |Al t hough et hd@s|gnfl |amrt arf al s
S fﬁl"gr or| equilvell ent to thosd dgscyi bacuEBre n can be
us®d |¢{n| { He| practd de or testimg qfTHe[fNVEnTi on,
sHi-tabetrethodstafqd materi all § @r|8| desgnipedbel ow. Al
pubkilglat iqns|~|pdt ent appl i catimng2| pat pntjs| (apd ot her
r el 8iencey ment(i pned herein drnska%i ACOr|pprait-ed-py
ref Brence|BRrighel 1 lentirety. |15 d8se |of [clonf|lljct, the
preSefit | spect flilcatijon, i ncl uding g_ iIn|dilahgg| will
cont gl i [linf_additiqgn, the nategi akpy [Mp4heds— and
exagntles |are!illll Ustirative onlg8ang|nat |.i nﬁarded to be
I '@Etggg.”LOQ\2§4 The foll owing gxkpnpl es jarg perely
[ Eﬁs;gmggeglnamct meant t¢ Ti1mf [ifke [slcope| of the
present | ¢llaj g i n|dny manner | B@MPHESHOO2E5] Exanpl e
1t Diglchydarh| Qf[.Asdoci ati on Betdggep Scl erjostlin and
Scierﬁsu -Biading-| Partners|[G&8p] |l h|ordgr|to
idtént%f@ng\/elggw yl at ors of H-helsclhdrogti-n+—BMP, and
W pat Mhays| | we|sagpl i ed a systenmatid tdndem pffinity
pufiHeat-Hop-HARH—met hod to sﬁ:legsos;‘t'i N.| |As |descri bed
i ne Rilglapt |ef=| al |7} (Nat Bi ot echriol .|g{ 199P) 11Y(1P):
1038) 5[ Ber|aphi|naMd R gaut WD 00/|@D716| Palt ent
appkifgiat il qns| t{he| ¢aint ent's of fwhighrareltrerety
i ncBrplof atled| by | eflerence, thez TAB| ptir | fli lcatli pn net hod
i PVoTVEs [Thg[T[us| ¢f of the T/\F@?ag fd thel {grpet
prdeaEn! of| [ntierest! and the irg£qauct)i on ot |the
copgtiBlutt |ipt g |t he [cognate host 8| I| |of |or ganj sm
[ PDESTIE| THe| TAR 1 && is a tandem fl@sigle| of| (4)
| pG Bindilngl unilt s laf protein|A frl@mrStaphylacpccus
aug eys|~( Priotsp)|+|=pnd (ii) the|Cal nehY|-n |Bi ndi hg
Pept i|Blel (ABP} ,sepdrated by a~ |®
§ ;F - gg uﬁi;? ]|~ |w{o]|
e c
-8 I e e A R O R S
c = ®
2 Q o
g T | § o
g E Tl ‘59:"5*% Qs
a ElalolelBl2| Blels 8 §l812|5|3£|5)%
§ B EREEEE g
£ O L R 2 == ==l
] HEEHEHEEEEE a 212l Elol=] 8l El =
= EIE|IE|EIE|EJE|ELE|E S EIEIRIGIEER
s HHEEEEEEER 5 | & | [EEEEEEEE
] BRI v SEEIEE8EE 2
) M EE EEREEEEE ° N EE B EEE IR
@ slzlz|zlzlclz]E]E]E] S ® slzlz|z|ElE|z|E] &
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TEV protease cleavage site. It allows the rapid
purification of conplexes froma relatively snall
waneusep289f cells without prior know edge of thecTermogss1128
conmposition, activity, or function. Conbined with mass
spectronetry, the TAP strategy allows for the '
identification of proteins interacti ng wwth a given

[0030&1@r get ) Otﬁ@:ﬂ%_ %&glﬁ%ﬁi%gg? Eollﬂ §%r%s 1&1 1ntre]rac{1¥n pargr%rs were

1dentﬁ’§8 @9 lﬂi@&ﬁpr@acHWersibgﬁ (@Sﬂ’d}i) FREMZr Eﬂﬂﬂﬁl D(FBN@)@CBdrf’% Syndecan-
Im BMP-2 for rs. N-term nal

4 (Scvpheds <A§Raao§qrplaﬁ2 i LR 2R BRI, |SMT%|t§W§¢lpﬁlg TRIM26,
HEK293T
TRII\@@?#@BM?% o o1 ﬁhg@%ce(&ﬁwaﬂ% eV| sI y that UMR-

[0030206 Eithdr, tied effeetiofHfdé2@80ox pdu’mer dmnml@mdcﬁgﬁh@u)&r 8p8Tzulation

B
e Sk PO OB B B B oo
(hmn%ﬁb&@ﬁic@ﬂ? delR), QA Ba $hidéh JBRELEY S dlidenthdr@Bé sclerostin could

i rmunof | uor estcence. Pre-tests denpnstrated that
be detpgfefl) ariddartUNRA Ohi{ret esteoramroma gg)lsdlcalls) eithss  bipchgrpisak asgayghas been

N e bi.oc prepared nenbrane fraction to start
perfoémelatA(gx%nS%rg'o‘ggﬁtiﬁ—urther nore, both tagging constructs of

sclerostin were found to be secreted in the nedi a of

ei t her CEH :ﬁg Yat The expression | evel of C TAP
[00305¢ + nmbrane fraction from UVR- 106
[0030%§ |t S siRAMAndrO sBBerled 24ihét S IREMtin hWNnA iddifRed Wnt signaling

purifi cafl on. Further processing of those sanples was

reportit sssoy {superexpflafloAF0) inGEEK 20 3pstle GH étﬁNAﬁ agaEIstILIREdiware able to

b} S5 B AL MR LRGP s

to 1n}ﬁ!51l3§'hF a&elityh JIBKPO3 cekd dFSgut\@ 74+ A%d:lﬁﬂd)ht&ﬁ &(dsefrﬂ;poﬂsel”mudySshowed that,
and 20 hours before harvesti ngltqd)é mecha
g L

as cogprrag bR ContiRl sk packdeye es ug o ?rc}%ldaﬂﬂewé% {-pRf SOST in

PlLLatshon buffer. [00291] The raw | ysate
the S*rn er 3@%??93%3‘%3& lular fractionation to enrich for

[003053 nRAeo @ sexprsssive th HEKQ% eadls deooaed Wittisignating asmeasured by STF

s B0, 055 PE S P SAS8s AR B 00 ol

SOST 19¢5|D afdvh N Bh S REEAJNIINK IS, (FRiures)eOvére ifesetesfalRP4 together
culture plates. [00293] Tri pI i cate lourl fications

with WBP2 ipdEKsiehe as withewi etfgetraprdd Isekut reshltedn  25-foldf fecrease in
SOS’lPJ%HIJ E§§g§f ﬁ)r&)%f gg%blg?@%l%@?stsing%% I))(’)‘]tglglle > B %&9 rﬁlgt @defbxpressmn of

LRP#wpahatwith bRP6 Bx BPR- cl@lqﬁaﬁwdh&naffbﬁabn@klddlﬂso ibdtadesulted in a 20-
fold decrease in SOST ICsq compared to control cells overexpressing only LRP6 (Figure 4d).

These data demonstrate that LRP4 is a specific facilitator of sclerostin action in HEK cells.
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coomassi e blue. Entire gel |anes were systematically
cut into slices and proteins were digested ingel with
wo eoope92898s descri bed i n Shevchenko ( Shevchenke¢T/AP2008/051128
WIim M, Vorm O & Mann, M Mass spectronetric
sequenci ng of proteins silver-stained polyacryl am de
gels. Anal. Chem 68, 850-858 (1996)). Protein

i cation was
o3l drre G R aR LSOS R SrBth e Bl Bt m
canoni&® Wiittseinakdd ﬁtﬁéasﬁifeﬂib‘?lsfl“ﬂdﬂ@@)in ceIR t}ansx&ﬁﬂliltramsf@@edaﬁvlth LRP5
the EBI (Hi nxton Results of database, search

(figuigedpr Quererpression af Id%P prekleRBY i Gaftap 6l wee wrighout effect on Dkk1 ICso
r
bR TSR AR USRI LG BBt e i ony
LRPY @22855b) AlteutffidR9 opf SOSEiangoraaté 0D adhivas ineckased fram é[Z% to 72%.
Thesg@at%nq‘ebn?%rggé’@é#er oFegt%W ig {a‘tlfgcal\llﬁ%w gf gclérg%tm@c?ilolgj t‘len C28a2 cells,
whileaf 86% nbeim@t DKiKt iedcaditpgai nst ri bosonmal proteins and
RNA bi ndi ng proteins, and ot her abundant cytoplasnc

Basegpwthepnndingzs, RBS i hyp@é@m tpdegn emp%mznt speraetianpartger for
scler(%hlﬁh&)gln 1 aFeE'(gsttlgl fgS?m{ ﬁ Lﬁgﬂ o Ju!ﬁtﬁﬁ%f ity 11'Jté:f£1$tlon may provide

erein are
novelf \@dyls ovithifiORBEDTdtinlaPlien iﬂrstkbletahtlsrseéser ence nunber fr om

100307 Fowrlest PR PP OBR of triplichte

[00308T ITHe el OM¥SsclPER Un dFkaliRb %oé_?‘jﬂﬁ@ﬁ&r wd ireditlonPestBd $n a cell-based
the protein was identified by Tandem Affinity

alkalipg phcﬁapb@t@secm@yflo MG3TGi cadls. Tlais assen isebagst QIS@F de{@@@@omfj the activity of

the er’l\@g r%ouggﬁ(éh }f?g@% ?%X%%s%&%%g%}%ﬁote ﬁg tli’gaoseﬁhosphorylatlon

of p-hatphedyl %bmi’sphdté STo akstSwhethaakésiosttu rdoﬁldc &?dhllmn alladbine phosphatase
[ 1100301] As _seen in Table | _and Taﬁl e Ilnv\égg
downplagany gf clVet gad LR dheaglied ot peieraibin © beta inhibitor-induced

i hiey Vi
alkahblg gﬁ;dsf)l;\aﬁgﬁ Sl 'ufsm%cg flggfé 6). %ﬁ%}g{:&gg &éé?e(t’ag?% 4%1 %r Ic%d alkaline

phosgha@RNyd G8Kp3 hdﬂbl(OPIiP(I (Calbigehgm #éléﬂ’ﬂSO) l-iREgcedSikatine p

nasci n..C RI M26, TRI aI kal i,ne
ested B8 HRaTIRED o APy e AL I B et Bagafed on the fluorescen
detectibri BEkhe ddpBogphbBtdtiodfofl ﬁhﬁﬂ@mmwmfﬁm tpﬁ@s[phate (Figure 7). A sclerostin
down-regul ation (si RNA) or up-regul at

dose respae sty sivesd)thas rastoeapaedite gorsol %gke¢<tsl§ﬁmtratn0ﬁs pheglerostin inhibit

alkalM@n%hé%mtg 3(/1‘:56‘122??3%9 Eg%eggg Fh ﬂﬁk%ﬁo K ogi;(t@feSOST on alkaline

phospiﬁtahe hdtWﬁyV\here no sclerostin could be detected)

The p&essptgéyf‘glﬁwgle gonoéi% e;,hrﬁit% %ng{:ﬁe '@athg gpemsac emebodnherﬁs lc;iescrlbed herein.

Indeed, various modifications of the invention in addition to those described herein will become

osphatase. We
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performed (exanple: ALPL) [00303] Exanple 2 : LRP4
Data [00304] Briefly, siRNAs were screened agai nst
wWh.B94/092898 Wit| i nduced Wit signal i ng report er PEEER3008/051128

(supertopflash (STF)) in HEK293 cells. Al siRNAs

agai nst LRP4 were able to knockdown LRP4 nRNA (Figure

1). LRP4 nRNA knockdown reduced the ability of

I ti t I F tl

spparfi§ PS¢ SeEinl iy uF b T GBS dsSiion g age Eftailipe fewres
Such h{batﬁcaﬁ@as@@mwdrnasd toofall beth@rofe kK€dpe off Hﬁéhpbma @iivns.

resulted in up.to 5-fold increase in |1 C50 of SOS

T
[00309}e \@TPPWWIIC&%@&WG( q:t}eé@,e@ug)t e qlm!ﬁs of pbich are mcorporated by
in HEK293 cel |l s decreased Wit signaling

re&nﬁ&?%@@%ﬁ%@%&%&.STF assay (Figure 4a). Overexpression
of LRP4 in HEK293 cells resulted in a 5-fold decrease
in SOST 1 C50 and was wi thout effect on Dkkl IC50
(Figure 4b). Overexpression of LRP4 together with LRP5
in HEK cells was w thout effect on Dkkl 1C50 but
resulted in a 35-fold decrease in SOST | C50 conpared
to control cells overexpressing only LRP5 (Figure 4c).
Overexpression of LRP4 together with LRP6 in HEK cells
was w thout effect on Dkkl 1C50 but resulted in a 20-
fold decrease in SOST | C50 conpared to control cells
overexpressing only LRP6 (Figure 4d). These data
denonstrate that LRP4 is a specific facilitator of
sclerostin action in HEK cells.[00306] LRP4
overexpression in SOST-free C28a2 cells induced a
2.5-fold decrease in canonical Wit signaling as
nmeasured by STF assay in cells transiently transfected
with LRP5 (figure 5a). Overexpression of LRP4 and LRP5
in C28a2 cells was w thout effect on Dkkl |C50 but
resulted in a 16-fold decrease in SOST | C50 conpared
to control cells overexpressing only LRP5 (figure 5b).
The efficacy of SOST action at 600 nMwas i ncreased
from52%to 72% These data denonstrate therefore that
LRP4 is a facilitator of sclerostin action in C28a2
cells, while it does not affect DKKI activity. Based
on these findings, LRP4 is hypothesized to be an
i nportant interaction partner for sclerostin,
enhanci ng scl erostin action. Consequently, nodul ation
of this interaction may provide novel ways to inhibit
sclerostin action in skeletal tissues. [00307] Exanple
3 . Alkaline phosphatase Data [00308] The effect of
sclerostin on al kaline phosphatase was in addition
tested in a cell-based al kali ne phosphat ase assay in
MC3T3 cells. This assay is based on the detection of
the activity of
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t he endogenous al kal i ne phosphat ase by neasuri ng
spectrophotonetrically the dephosphoryl ati on of
w@200s9phenyl phosphate. To test whether scl erOFEPI008/051128

coul d inhibit al kaline phosphatase downstream of BMP,

Wit and LRP5/6, the effect of sclerostin on GK3beta

i nhi bitor-induced al kal i ne phosphat ase were tested
(ﬁggqée,G). Scl erostin decreased Li d-induced al kal i ne
hoSpAttase and GSK-3 I nhibitor I X (Cal bi ochem

#361550) -induced al kal i ne phosphatase. W tested then

the effect of sclerostin on,AkRL itself in a ceII-Eree

f, :
adsay, Apmsbad ghireatiws i ngiholagicshdiserdpiiant is fedratqdny sclerostin or that
GRS AN AR e ifosion
comptibiag a naslutatorpd e edletostin-bimding-partney whersire thatselatostimdingling-partner is

er ost i.n, Lnhi.pi ali.n t ctivity .

one of {eSieia ke SpafloREMZF SRS AL RRLTS SRl gl gpraein
(AGR, s&dpﬁiez (ENAH ISR RPS, SICET2Y teh¥scinlOETRIMEBE MRIMA41, glypicanl, IL-

invention is not to be [imted in scope by the
17 reegptos; dlkading phowhatasn ALdéd apd bBH4her ei n. I ndeed, vari ous

nodi fications of the invention in addition to those

descri bed herein will beconeapparent to those skilled

i 2.t he The methoannfithanf bvegodimthecdestitatgt is om agantl that binds specifically

.acconpanyij figures. Such nodifications are intended
tosmaédF%FW“%FQ 'ﬁmgﬁﬁ'scope of the appended cl ai ns.

[ 00309] Various publications are cited herein, the

di scl osures of which are incorporated by reference in

t Bei r dheineshddenf Geine] aif Inwhereimthepnodidpteyis ap agant Hpt inhibits

. ..pat hol ogi. | A:hat i di ated by sclerostin
bmdlrg% 8{‘%ge§?§ﬁt1§%g§§%§cﬁé g[é] %mﬁ%g %mg%hor mal | evel of
sclerostin conprising adm nistering a conposition

conpri si ng nmodul at or of ) .
s br o hRA! AGY BEFIAEF ISR BFTEin g pgdulator s an agent that
Lo Y . gan (CSPG2)
o B B s R e 4 (o).
Agrin (AGRN), Serpine2 (PN-1), LRP2, LRP6, SLIT2,

tenascih C T 6 | A1, . gl.ypi.canl - 17 .

F Gbopt die s 0faBs shefuiiat 4 RUE BRY madipfs n agtibagdyora
functi®akipeteRf cold priisitlg hn awligenehifdih portiod of sdidantitwdan agent

that binds specifically to said sclerostin-binding

partner. 3. The nethod of Caim1l or 2, wherein the

mpdul abg nﬁe?h&i%f.%ﬁ? BF flﬁfﬁ%t 1-5 \PhdPdih Saill pRo il disorder is an aberrant

sclerostin to said sclerostin-binding partner. 4. The
bone mandraldiensityatiyorddr, Or akamspld oS¢opanesisirscletpsteasidul at or i s

an agent that nodul ates the Wit signaling pathway as

measured in a cell-based assay. 5. The nethod of any

of clains 1-4, wherein the nodulator is an antibody or

a
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functional protein conprising an antigen-bi nding
portion of said antibody. 6. The nethod of any of

W@ b@sns28%4 5, wherein said pathol ogi cal di sor depCT/EPBNS/051128
aberrant bone m neral density disorder, for exanple
osteoporosis or sclerosteosis.7. The nethod of any of
Clains 1-5, wherein said pathol ogical disorder is

IC 272 IC g L él"hfe g{etlﬁ&mhg 8f gl'érr% gleSg}NH? giln(n) z éﬂ‘tﬁcbo ?aﬁ %%lo}/c% % cancer, for

example, moipleahy¢lgmh héthssteelytis lésiinsscl er ost i nbl ndi ng-
partner interaction, wherein the
scl erostin-bi ndi ng-partner is one of Versican (CSPRX),
FREMZ,  ARnBihbl IfddentiEfiBONRn agdaP A phbI3 of Mﬁﬁﬁﬁ%ﬂfé scfReesfih; sclerostin-
Agrin (AGRN), Serpine2 PI\% LRP2, LRP6
bindin@pager mtctioRl Mg einTR mostgi lyapdlng-rpartnqus are cvfe‘éféplp@r (CSPG2),

FREI@%:% Al g%&fﬁgz’é@@g(ﬁ%ﬁ%%qné‘{@d%:ﬁpﬁ\%ﬂnm/xwEQB%ez (PN-1),

LRP2S CR®6 0SILITY; fhaxdinn@-TRIM2te TRIM4L hetypicad eNce7 andptal atkatige
of a test agent under conditions permtting the

phosphatagt GHleRlgind L.RPHeWhaich @edad GonuYises ng- part ner with

S %:) g&Rac‘cttlhg el P ith ?l?eséé[e'r(gwinlmﬁhh%] h&HRE! td @8 p?@cserwéeand absence of
erost i %lndlng partner wth sclerostin in both
a test fagﬁs ande camﬂitlamss;ennmnmg the anteractest ofak;ewﬂerowmeblmimg-@m)tnq with
1 ﬁ regse in sclerostin: sclerostin-binding-partner

SCICTOSHEA 4cti on in the presence of the test agent,
I &) fchyRink @hd Meerddfibs b HeisOlRrostin-bhiRirmbsemeewith sélB@stie i both the
agent, identjifies the test agent (1) as an agonist of

presenqeand @bsange of 9id €et1agPWst i n- bi ndi ng- part ner i nteraction
URALAE) POLAC Sl sei(gé%% s&éﬁgimnmg aRRerdREFRASP the presence
sC eros n ac on an an ant agoni st

of th@teitegenn ﬂeh’unvstd the as¢ractioni intherapsqae bhthe tesh aym,otlermﬁes the test agent

when the sc)] erosti.n-hindin ar.t ner |nc e
(1) asn agppyist 9 9fb e STEHIn: sl RHEMBFREY @3?%9 AR oL RBET (1R DpHad
sclerdsﬁﬁ %’irﬁ%g }?ﬂtn\ef‘décpe%s&rs%&?&ﬁﬁ affort 4@ (D p&tand@@Bbnist of the sclerostin:
relative the interaction in the absence of the test

scleresgjbindingdpartief ingezadtion W@Qﬁhedg%lﬁﬂ Sqlqms%bwﬁl%maét@@rﬂﬁﬁeases
e scl cl t:
selerfp gt FF B in P SIS RS b Sl AR REfsence of he st agen
relaueb%@rtﬁaﬁwﬁacmheﬂi tietabsenac vf tha tamgeﬁeideaﬁﬁmhagma@m @f) as an
the sclerostin: sclerostinbindin artne rac n .
aﬂtagﬁﬁéfrp fithgesclgsosi: ?i?rﬁtB’s‘P‘Pﬁm% |Pﬁ’a*?fi¥gmﬁ‘§%%?’[‘%€‘?§ SC?emStm‘
b1nd1§%B§tﬁf%§Hé<?ea§€§ {c@RoRin idEh C(IQ ) 40dn doBRRE bff thé SderdStirR GE18Fostin-
e of nodulating the sclerostin:

bindisg-batres irterbétingi witpn tkmbctlmé isclerpsgn-hindingrparinheingieases selerostin action.

scl erostin-bi ndi ng-partner is one of Versican (CSPX),

FREM2, Fibrillin 2 (FBN2), C6orff3, Syndecan-4 (Sdc4),

Agrin (AGRN), Serpine2 (PN-1), LRP2, LRP6, SLIT2,

tenascin C, TRIM26, TRIMA1l, glypicanl, 1L- 17

receptor, al kaline phosphatase (ALPL) and LRP4, which

nmet hod conpri ses:
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a) contacting sclerostin with a sclerostin-binding

partner in the presence and absence of a test agent
waoinaendasendi ti ons permtting the interacti on oPCT/EB2008/051128

scl erostin-bi ndi ng-partner with sclerostin; and b)

measuring a signaling or an enzymatic response i nduced

by the sclerostin: sclerostinbinding- partner

i nteraction, erein .a chan I N, r.esponse..i . .
b enduinaion KIS0 ilyif B AP cAiof 3T B ByhR gleiRicrosyy sclerostin-
bindig@paraiee thtavhdtiont WRere RRORER0dtn-biRéingparngas ohe défieerbieat (CSPG2),
indicates the test agent is identified

t
FRENIZ byl g1 B @ GAori9g. SyderbiSdedh Agrin (AGRN), Serpine2 (PN-1),
o1 D ey erioiSdag) a4
LRPZ ERES ST Rh e, AN TR T ARLAIT, (LD relbRo AR,
phospmatash@AlIgrall LRP4r whjsb msxghodicbmpaisemodul at or of a

scl erostin-hi ndi.ng-partner .identified by the nethod, of

2 ot alerean R G PE SR p o b P R 8R Msence ora
test agdH LRRE YoRitichsipenaitip Bk iféadtRinbf e geldrsitiddiading-partner with

anti gen-bi nding portion of said antibody or an si RNA

scleropin; a8d ant i body or a functional protein conprising an
ang i b A i e ' ' ’ L sl §clerostin-
A PSSR A GRIRPE & b a e Ry E S Bt Sorostin
bindisgpatres int¢radtiondi ng partner sel ected anong the group

o3t Y S SRk o TN A P 20
30% QERFHAERiR Bl rbdpondeRR2he 408 Re 0Bl bést af i aflidalesbhe test agent is

TRI'M26, TRI MA1, glypicanl, IL- 17 receptor, alkaline,
identified o trpebls of madplajing g splRmgtin: j§gl_er0'p'ﬁ@-bg;dmg3%y1e6 jnteraction.

functional protein of Claim212, which inhibits binding

of sclerostin to said sclerostin-binding partner. 14.

The. antTihbagyhddroficlaigt 9,ontekeipmat dpmliag aClietyis hixasured 3s the
. Wherein said anti body or functional protein nodul ates
signalingresPAnsgi gnal i ng pat hway as neasured in a cell - based

assay. 15. The anti body or functional protein of any

of Clains 12-14, wherein said sclerostin-binding

pdrt nerA ingdulmprof 4 xlerdsim-kindingpaynesidentified by Hg method of any of

. pr in of any or ainmg 12:1 wher ei n i d. . s
cain L€ olefon B PRy i Tl grdt bl sopagising en
antigéibiadink POAN QT shidaatibodyak apki@NA.N according to any of

claims 11- 17, for use as a drug. 19. A nodul ator or
anti body or functional protein according to any of

cligi ns AJn]iani%ody or a functional protein comprising an antigen-binding portion of said
antibody, wherein the antibody or functional protein binds specifically to a sclerostin-binding

partner selected among the group consisting of Versican (CSPG2), FREM2, Fibrillin 2 (FBN2),
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for use in the treatnent of an aberrant bone m nera
density disorder. 20. The nodul ator or anti body or

wo povsdspal protein according to Caim19, whepel/EPBa$/ 51128
aberrant bone m neral density disorder is osteoporosis
or sclerosteosis.2 1. Thenodul ator or antibody or
functional protein according to any of clains 11-18,

r e |n tr T

C6or@gd8mn %arn- 4 §C]1E4 Agﬁggggigﬂ\ﬁ @g%gﬁ\ﬁ %f%{eplzh Egg&? T2gtenasc1n C,
TRIM2%, CR&N ,2g1ypwdmer K- 17 gaeglog alkal&nie p}msphamse KADBL) &l LRI

nmodul at or or anti body or functional protein according

to Caim?22, wherein said nyeloma is nultiple nyel oma

W' 1t3h 05, ghiYldd§ ok BBl phdtein BPCRIANA, HhRA lhlﬁbi@salﬂﬁ@ilng of

decreasing protein exgre33|on in a manmal i an cel

sclero:sfma) sid srlaysdtinebibdinglpartpepar t ner sel ect ed anong t he

group consisting of Versican (CSP&), FREM2, Fibrillin

2 (FBN2), C6orf93, Syndecan-4 (Sdc4), Agrin (AGRN),

Squpi ng3e aibddy or ﬁRBﬁondl Rftcin OF Cledm 12&0aS Ciwher€in said antibody or
TRI M6, TRI M41, E %ﬁﬁcan IL- 17 receptor, alkaline
)

functignelayserainasedyigtest dienping pasityvayrasanegsyaei g ohf-hised assay.
24, wherein said sclerostin-binding-partner is LRP4.
26. The si RNA of Claim?24 or 25, for use as a drug.
275. Th&hs iaRibbdyfor Girmtionf pravein 26anyf afiClaises 12714, véherein said
t nent of an rrant bone mneral density disorder
Sde“ﬁpnggﬁ%Q%paqﬁ‘“Skﬂggthod for diagnosing an abgrrant
bone mineral density disorder or predisposition to an
aberrant bone m neral density disorder in a subject

cdtpri dihagniiesly or istional pyoteid a8 am oidlatwes ch‘bﬁ’@!?ﬁlﬁ said
Scbﬂﬁghgﬁgﬁﬁéé%%géyglngpartner interaction in said
subj’ect,” an

conmparing said interaction of step a)
Wth the sclerostin: sclerostin- blndlng part ner

interactio of a heal vi du a difference i .
HET neeiagtirioR e SHaPO oM HsBH RApsfRReOling tﬂé‘EVPE{jla‘ms H-
fag i ndi cating an aberrant bone m neral density
lj’ﬁgﬂgé%ger % predi sposition thereto in said subject,

wherein the scl erostin-binding-partner is one of

S Raecan TRy R Pt L ST e g Sims 115,

for udeRMiPthe tieiGant SﬂzinTz%errhﬁlfme infindZal dERhMZnﬁsorHBl MA1,
glypicanl, IL- 17 receptor, alkaline phosphat ase
(ALPL) and LRP4. 29. A nethod for identifying a

Selper oSk MrdAuRel 9 2RI BF FHcIEH Protdihiabddrdthg® CRiha%, wherein

said aberrant bone mineral density disorder is osteoporosis or sclerosteosis.
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the sane, simlar or inproved functional effect as
scl erosti n-bi ndi ng-partner interaction with

wa@ edosnaxsdi n, wherein the sclerostin-bi ndi ng- pap¢TEP2008051128
one of Versican (CSP&X), FREMZ2, Fibrillin 2 (FBN2),
C6orf 93, Syndecan-4 (Sdc4), Agrin (AGRN), Serpine2
(PN-1), LRP2, LRP6, SLIT2, tenascin C, TRI M26, TRI M41l,

Iy pi I -, 17 | kal i ne. ph h .
040, 5oyt L RSP ORAE crgms 110

for use R tRGichingEns 61 £€@8éd N Wi th a candidate m netic under
conditions permtting the interaction of the mnetic

with sclerostin; and b) neasuring interaction of the

TaRet i , . : P . . ¢ _

'eZe: TOEiRuBRLEF ARiuoty ohFERbR el BoBLAGE | 0al 2T wherein
said candee iscsmi¢lofdandi ng- part ner i nteracti ons descri bed

herei n, distinguishes the candidate mnetic as a

scl erostin-bi ndi ng-partner mnetic of the invention.

303, Therywahbtatef orGn@bsdy2? fudtiehaliplotsini adcdrain@t@ Cldim?2, wherein

__is nmeasured by wnt signaling response induced by the

said myslanaistytiphe mstelana witk pgeelyémlesions- A sol ubl e

pol ypepti de conprising a fragnent of a

scl erostin-binding partner that binds specifically to

s@Uer on SIRNWhhatds capable of de@eaitgi pretbinretpregsipa it mpmamnglian cell of

sl B S R S B by o Rk P VBt B PG, e
ibrilfi 141 eAgHk (AGRN),I&rpRe2 PWIE/VJ JRP2, LRPS,
Flbrllgﬁ%r%gﬁ?;!&%ﬁ)iﬂ%’?}?‘g%cggﬁo@,@?f {}gl [ |r(1erh(g’sprl;]z%\“t%as(e (ALPL)
SLIT2rtehas R4, TRIM2GHER B4 Lulgiypiqao | yipeltt eerptasf alkpliiernhggphatase (ALPL)
andqﬁ%ch i nhi bits the binding of sclerostin-binding
rtner to sclerostin. 33. The sol ubl e pol ypepti de of
Caim3 1 or 32, which conprises a sclerostin-binding
fragnment of LRP4. 33. The sol ubl e pol.ypeptide of (O aj
325 whil&h SR of Fliinatt WBireinrepid seisirsHEiinespariice s LR
extracel lular portion of LRP4, preferably the
pol ypepti de consisting of SEQID NO 3. 34. A nethod of
t 26at i Ahe aiRNb of Chuirh 2Bon &5 Monaseads agewsi ty di sor der
conpri sing adm ni stering a conposition conprising a
sol ubl e pol ypepti de according to any of O ainms 31-33.
397. ThaheirNAl 00T atth @4 br 35, forhiRrig ithe ttdatmetier i itier@nBone mineral
mneral density disorder is osteoporosis. 36. The
densityedispsider OF c#1C8i- m 34, wherein the aberrant bone nineral
density disorder is

28. A method for diagnosing an aberrant bone mineral density disorder or
predisposition to an aberrant bone mineral density disorder in a subject comprising the steps of

a) measuring the sclerostin: sclerostin-binding-partner interaction in said subject, and
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sclerosteosis.37. A nethod for diagnosing an aberrant
bone m neral density or a predisposition to a

wa@ edosnexsdi n-rel at ed di sorder in a subject conppCHFEPDNS/051128
a) obtaining the nucl eoti de sequence of a
scl erosti n-bi ndi ng- partner gene in said subject, and
b) conparing it to that of a healthy subject, where a

ation.in the respective sc ost.i nbi.ndi ng- .partner
o AR R PR AT SRR B suP Bl parner
intera@fi@FbSPRAIthy idividiel, &t dffvefdedh ithd iRRractions observed between subject and
scl erosti n-bi ndi ng- part ner is one of Versican (CSP&

healthyrefyidug ipdicpiingpnzab elpsgqu)pne oFsE3l gignsitgydispades or gredlspomzlon thereto
‘n salg%%)tSAgrl n (AGRN), Serpine2 (PN-1), LRP2, LRP6,
tenascin C, TRIM26, TRI M41l, gl ypi canl IL- 17
r edepdimthe salekatinbndpipespinat avec OAYBE)caa(ﬂSR;WFREMLEibriIHn 2

t ho 0 ia nosi.n scl i o-r.el [ d r
ENGF < dPSHoa e S De ReRb R PRN oreap B G a3 g suima
tenaséﬂbj ?RtIMQQ'TmMMngl)?R%nﬁtIEDﬁ/ reéeptr, AIRARIPhBEHaAEe (ALPL) and

scl érostin: sclerostin b|nd|ng partner interaction in
LRP4sai d subject, and b) conparing said interaction of
step a) with the sclerostin:
scl erostin-bi ndi ng-partner interaction of a healthy
i 126 vi dumkthod feti 1ﬂénﬂlfyenge s(tlarosﬂneb1ndmg¥mcthémﬁnemswhichdnimetic has
bet ween subj ect y individual indicatin
the sagme, giple Pwmpé@\aefigﬁmaﬁog Pt agselgrostin-Spinepasinet dsration with

sclerdsfin Saleteis W s%fé?os%—%tﬁh%ﬁﬁhe? fsl P @8 Veﬁi&h Q@SPGZP @"R‘E‘MI Fibrillin

i's one of \ersican Fibrillin

2 (FBOR0 F3sSymdesmt (dcaciayin (AGR, Soxpie) (PIog) it LRPs, SLIT2,

tenasé{l? i iégl}ld:zgspfltll\%ﬁ?g é’é’g‘%{]g lgﬁﬁgﬁ%l‘for alE 1n-£§llr_?g/$p ataI 1) and

LRP4aasH wRdin tB@meﬁoﬁebxlﬂpﬂsefsor di agnosi ng a
scl er ostin-rel ated. disorder or a predisposition to

s @) eoniacting selerogi yith psapdidate pHMSHG IR eandtinRS PF’%?‘H@Ug the
intera@?l ng’ftﬂéﬁfnﬂgué fh SUELSRE AE sequence of a
er ost I n- bi ndi ng- part ner gene in said subject,
wl’merre:asurmgentsmbtmmcﬁ[thmmbnctm widh pderbstay, i s one of

Ver,si ca .CSP . I B c6orf93, .. .
SRR e T s BRI O(oCe °5>§é¥eq‘f§a§%)(vﬁma sefostn
sc1erdsFﬂ?—%mdix%%iartn&—inﬂé?actfbﬁ@@é&@ﬂllﬁbd@eréﬁﬂdﬁ@ﬁﬁm?lﬁswﬁé-candldate mimetic as a
i can I L-17 receptor, alkaline phosphatase (ALPL)

SCICY(&W@I- irRing-pasimer wjmetisriahg lﬁgeﬂtlont o that of a healthy
subj ect, where a nutation in the respective
scl er osti nbi ndi ng- partner gene indicates a
s (3I0e r o§the metleldatf ethird 2§ pwhereinoniddnteraetiors sos¢asied by wnt signaling

response m(‘fuced by the sclerostin-mimetic interaction.
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31. A soluble polypeptide comprising a fragment of a sclerostin-binding partner that binds
specifically to sclerostin, wherein the sclerostin-binding-partner is one of Versican (CSPG2),
FREM2, Fibrillin 2 (FBN2), C60rf93, Syndecan-4 (Sdc4), Agrin (AGRN), Serpine2 (PN-1),
LRP2, LRP6, SLIT2, tenascin C, TRIM26, TRIM41, glypicanl, IL-17 receptor, alkaline
phosphatase (ALPL) and LRP4.

32. The soluble polypeptide of Claim 31, which inhibits the binding of sclerostin-binding

partner to sclerostin.

33. The soluble polypeptide of Claim 31 or 32, which comprises a sclerostin-binding
fragment of LRP4.

33. The soluble polypeptide of Claim 32, which is a fragment of LRP4 consisting of the
extracellular portion of LRP4, preferably the polypeptide consisting of SEQ ID NO:3.

34. A method of treating an aberrant bone mineral density disorder comprising

administering a composition comprising a soluble polypeptide according to any of Claims 31-33.

35.  The method of claim 34, wherein the aberrant bone mineral density disorder is

osteoporosis.

36.  The method of claim 34, wherein the aberrant bone mineral density disorder is

sclerosteosis.
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37. A method for diagnosing an aberrant bone mineral density or a predisposition to a
sclerostin-related disorder in a subject comprising:

a) obtaining the nucleotide sequence of a sclerostin-binding-partner gene in said subject,
and

b) comparing it to that of a healthy subject, where a mutation in the respective sclerostin-
binding-partner gene indicates a sclerostin-related disorder or a predisposition thereto
wherein the sclerostin-binding-partner is one of Versican (CSPG2), FREM2, Fibrillin 2 (FBN2),
C6orf93, Syndecan-4 (Sdc4), Agrin (AGRN), Serpine2 (PN-1), LRP2, LRP6, SLIT2, tenascin C,
TRIM26, TRIM41, glypicanl, IL-17 receptor, alkaline phosphatase (ALPL) and LRP4.

38. A method for diagnosing a sclerostin-related disorder or predisposition to a
sclerostin-related disorder in a subject comprising the steps of

a) measuring the sclerostin: sclerostin-binding-partner interaction in said subject, and

b) comparing said interaction of step a) with the sclerostin: sclerostin-binding-partner
interaction of a healthy individual, a difference in the interactions observed between subject and
healthy individual indicating a sclerostin-related disorder or predisposition thereto in said
subject,wherein the sclerostin-binding-partner is one of Versican (CSPG2), FREM2, Fibrillin 2
(FBN2), C60rf93, Syndecan-4 (Sdc4), Agrin (AGRN), Serpine2 (PN-1), LRP2, LRP6, SLIT2,
tenascin C, TRIM26, TRIM41, glypican1, IL-17 receptor, alkaline phosphatase (ALPL) and
LRP4.

39. A method for diagnosing a sclerostin-related disorder or a predisposition to
a sclerostin-related disorder in a subject comprising:
a) obtaining the nucleotide sequence of a sclerostin-binding-partner gene in said subject,

wherein the sclerostin-binding-partner is one of Versican (CSPG2), FREM2, Fibrillin 2 (FBN2),
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C6orf93, Syndecan-4 (Sdc4), Agrin (AGRN), Serpine2 (PN-1), LRP2, LRP6, SLIT2, tenascin C,
TRIM26, TRIM41, glypicanl, IL-17 receptor, alkaline phosphatase (ALPL) and LRP4.
and

b) comparing it to that of a healthy subject, where a mutation in the respective sclerostin-

binding-partner gene indicates a sclerostin-related disorder or a predisposition thereto.
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