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COVPCSI TI ONSAND METHODS FOR | NCREASI NG BONE
M NERALI ZATI ON TECHNI CAL FI ELD The present invention
WO edoanersgeneral |y to pharnmaceuti cal products BeTUS2004/018910
nmet hods and, nore specifically, to nmethods and
COE/B?@‘EHIQI\B%M MEBHODS FORBNERFIAY NG BONE MENERALIZATION
content of bone. S uch c¢ onpositions and net hods nay
TEC}ﬁ\% d#ng to treat a wide variety of conditions,

I nec or exa Ie osteopenla osteopor05|s
¢ e PURSES! HWEDGhEates emiambe 1q AAFIREFRHICBWPISHES and methods and,

more &%@%ﬁ%%ﬁﬁﬁ?%@%é%b\%ﬂ%@%mr giecﬁ%?xgl? the tmmeral content of

bone. hadesompositi@izges h othodNapasSutilized to aeer atwide |vhiﬁéty @ff conditions,
an individual (see Riggs, WestJ. Med. 154:63-77,

includimgoy exappples gstepperpinaesicoperasissipgiurss gnd aiher diserdgxsriphich low bone
n t of a peak bone nass. This

mmer?lic{r%gﬁﬁpa%ggg@@ ﬁflttg%/gggatgﬁr ough linear growmh of the
endochondral grom h plates, and radial growth due to a

BACK@ROUND OF THEIEMENTIONS i ti on. The second phase begins
argng tﬁgg ddtidef asésrcﬁ'k&ﬁ efto Q G4l &Eufb&%? $heSHE Bf 85 individual
t he vertebrae and pel vis) and out age 40 for

(see Riggst WesdJ. Ddaake 1§£68-77, 1991g ﬁ?hmﬁsstﬁ)haﬂ‘ed)cbmrshinboﬂlﬂmhsand women, and

d continues_to old age. ThIS hase i s characteri
proce%f} ' PEHEEREC] %gea?( DG TeRsEur &S fﬁ%ﬁ%ﬂ FeRPhiFTa

ool AR ol L 50l PSRN 18% 843 PSR Witon oo
seconcﬂ)phas"eg) defnsa rphad egald 0 fier t rulsseaiar baye { Asidh caes aaehi &4 theadertebrae and
10% of bone mass fromthe cortical bone and 25% from

pelvis) el ahomb 8 & iorcorinat barsrie & dere m@egsfou@wr thy limbgkandggontinues to
old aglgo i gL ch%?zm Ed B? Qlogpli)cﬁl%tﬁﬁd alki)&’ o eoo\rfr}gg’leﬁ La?{d women. In

of "‘condi ti ons, resu in élgnl cant
womeRJ akthﬁdirq;hasié of bemaamh alsocx&:‘cmpmdss Ihke]IySdL& theposthéiphingl estrogen
di sease in humans characterized by marked decreases in
deficieneigsetlApringothes PRass along. YPeR araydepe e pddisienal dOMr af bone mass from
r.ati t
e coARRFELP A R0 By GG L R GHTEBLAD, Blp BP0
f Lagi of Ec)nea’ﬁdleﬁdl&ﬁ)ﬁﬁht bid bé ¥adsed fb@laﬁtvhdeevaﬂkt}af)f tor@liteshs, and may
i ndi vidual s. Osteoporosis in humans i s preceded y
result ¢ rﬁntfeqanb@teétﬁﬁbnmblf(r% AROTE ¥ASRIde, @Fé??@@f%ﬁlst e debglitating disease in
huma.l%{ é‘ah%t h ealtzgéei g?/%{ﬂ?kesdt c?e% e% g%ﬁélattai 8&6 EtssI @ﬁ 1tnhr%{]d§1s1§y, structural

1 ons e nean va young

deten@dtibﬁ dIOB&ﬁa igcledingli ddgﬁa[daﬁ&ﬂﬂﬂ' béheaﬂﬁbl@&toﬁﬁécﬁbm 8151 corresponding
mllion people in the United States. Another 7-8

mcreaﬁe;s| injbepe ﬁagﬁh@yﬁugd susceibilitpiite gctereaineastlistpdangizadyals. Osteoporosis in

huma SBREBEE ) i) bR TR TR B SRy IS e R0 B standare
deviatRl BW 1bfatha . T8bmtTaed M@Mﬂﬂoxﬂchéhdw BeN@kan (Blue Q&Oidixﬁg Sdult bone), a
is one of the nost expensive diseases for the health

condiigqgy @ugglsm ep@mm@atﬁlmg?ﬁ wiBopednle it BesUnteddviatear Another 7-8 million

patienf e Wniled Sas 1RV BEer b Bbipa s Rititl BiebBoidy (icfined as bone

minerf¥Q dfikdh@ o Kayet + Akl 2tsostbllmrd dBARGH R bAGW (BACH BhateRSysun@fadult bone).
this di sease Wor | dwi de approximately 75 mllion

Osteopaogh és ane obitheringit dxpenspet disgrseo&irghe Thathf carqupstay, aifsting tens of

Y N T R T

term 16 QAR Hab Sar8 A%6 Wst LRRL RS IBAPRAIPR e FRLLGAL anﬁ%lnal Bostd6F this disease.
United States). The i1ncreased fragility and

Worldsmée;:qmrommatdiy 7% mlﬂloa@bople aref at sigk fert asteopamsisi n t he
agﬁd IS n(% ravat ed bg elvﬁeater rlsk of acci dent al
7 356 GefyiERicL oBleparabis oh IR, RARPIatoy HEfRrS il age, and among
ost eopor osi s-rel at ed bone fractures are reported in
the United States each year. Fractured hips, wists,
and vertebrae are anong the nost common injuries

associ ated with osteoporosis. Hip fractures in
partl cuI ar are extrerrel y uncom‘ ortabl e and expenS| ve

T T o o,

11near growth
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and bone m neral density, conmpounds which increase
bone m neral content and bone m neral density and
woredoloelEs$ or utilizing such conmpounds in the tPEHRUS®NL018910
or prevention of a wide variety of conditions. Wthin
Cauc33@s asreddmiainttif evoptie@S@Ho dotifRizt BOY of thObat@Bravichaticst pool in the
acid nol ecul es are provided, wherein said nucleic aci

UnitednStadesi| &8¢ tcecased Begibty andowsecnbiitntoplresirsiof skelgtabpone in the aged
is agé%&c?aegin%yeﬁ%?‘%ﬁgr_ H%(C lag hgc}(?e%léaq g s! f C@lliseggp%'%{ghsg re than 1.5 million

osteosRbRS-RIREL Bone HLARHGR: fh6iEPHn theWniRka Stsed sdcilyear. Fractured hips,

. hucleic acid nolecule that specifically hybridizes to _
wrists; laed eidebsaecarg dimepngothe audsé cofnfom) injiibe rasasHdid Withostspporosis. Hip

e SRS B ao R b B S oM Bl o B o women
correlpfwitt ik idfes FnddrditpaResbihi@ty. t he present invention,

i sol ated nucleic acid nol ecul és are provi ded based
updthobghb pitdbpoaesiohas deemdyfizedpar ti dncredse dnehofrisk hé fracture due to

decreqa?*ggr eoé%a gg%]sitsgﬁbgpgy?g 5 g)gé’sgﬁ@ gxggila@ﬁg %{eaffsag%%s[ foygskelpgal disorders can

substa?x@ialbl@ inckOe NHE RAL T desity @lrestad fTom nud @t%ﬂ;égﬁ&céoﬁﬁm among all
to 539 or 555 to 687 of” Sequence ID No. 1). shoul d

physibens tbaidirhgs areindeted, whible condd esseasy behe dagandy atddispparticularly in the
utilized for hybridizatiqon may vary based .upon the .

bonesso!f $he Vgrpst.t qpén% Fé]b\gn_n . .1% et nglgi{'x osteppenia ran?) pgs@.orosm
hicghesit rsir&ﬁ%@§yfof: el brlePBionOBF dos'té&%hfbgﬁ: P9 BT sbe benefit to
pH 8.0, 2 EDTA, 5x Denhardt's, 6x SSC, 0:1% (w V)

indivilkdla bot bamot essune resOBim(of thy dieadkd (These deitegesdidiiude moderating

.oyernight at 45 degrees C, followed hy t washes with
physigg. zs%tl‘égc(par@@ui%sses% va?lglﬁgzee@n%: @@P@@gg RR S 1066eh advanced age,

incl e eXici ' B4vGRREY dof ARG ini 1
e HEAHISESch AN RS GA oM B gpainn oo
or toRenbar Hor patiang PesetitPSvitly edinicghtosebpédida 50 oeteppeessis, all current
ol | qwed Qg wo washes wi th 2x_SSPE %gr 2x SSC) /0.1%

f ol t e eg el
therapgpydc gruga 20d pirgiegipeate. ditgeied;ta redicielyrtaglosy of Rymepgss by inhibiting

the prifE SEborle MEHPHRR. o haRAL SHpAEL B ok B B BiboRfthat ocours
constitutively. 11, 13, or 15, at a 50% 60% 75% 80% 90%
95% or 98% 1 evel . of honplogy utilizing a .
WEPh graninle aHOSAIGIS ravh hengdsesed et 9 jelasd dengrinses There is, however,
some %&&gﬂe&:? 'o@ér%éﬁvéﬁﬁﬁle ?éaﬂa{}Sﬁ%%?m bfeﬁéﬁtqé %g@én?s aﬂa%llle%& there is any
aci d nof ecul es i ch encode protern conprising
effect e gllengati¢dNoser 73, yars did, Maeovlet, userofkbtrogh is believed to increase the
.. havehonol ogy to these sequences at a | evel of 50%
risk ofbypgst anden nygapcays59%, or 98% | evel of homol ogy
utd: L zi | r I [t hm | e ej
aglgi ﬁ%ﬁ@%g 3Idgést r elc{i’%i ca Ic% ‘?@%&tm glrl]migjogés %fq’]&]gf%zne%lfggeswd for

postm@Ashauvdlt omeger tAbWe e AdEiTedises dfesgciuiarnahOkRen 2RO, unpleasant
10kb, or even 5kb in size. Further, isolated nucleic

gastrogpdinglp sidg uelEests, vindhiserust 1ad winsadicHsHing  legels npustels sentinuously

o "I brary” ot her ynrel at egd. i id
m°1“t%€ﬁdg%eﬁ|1{eﬁé’3%ea¥’8.3qésﬁ" MR R P78 T 9RE 5088, P heq 1 n
GenlegntheAP6RRS | WHichiohaviCBEI0 88 xaidd ENBuble - caidbhikd AMidphosphonates,

However, 1sol ated nucleic acid nolecul es can be found
anabolip sterdidsgndessdivin flapade dSwabl therapasics boyevers lmave undesirable side effects

shuffling uch i.s described in U.S. Patent Nos. .
(e.g., 50%%1 ,% Sz}ndg’%%‘afﬁgzﬂaya nc&ugej 8liails92213 8311_d ﬁrﬂ%ﬂﬁﬁey ’an 1@me reaction,
bisphospRbi&tnd UeHRInE flactde flashbR Septtr SCF5dHRE LR HIRIuhBRne density

not i nclude nucleic acid nol ecul’'es which encode Dan,
increaSesrhedagtly) tirtandyi prevent Ig@GRage).(Se Kroskrandigss, supra).

5,780, 263). Al so provided by the present invention are

cloning vectors which contaig the abovenoted nucleic

acid nol ecul es, and expressi 0n vectors which conpri se

a pronoter (e.g., a regulatory sequence) operably

i nked to one of the above-noted nucleic acid

nol ecul es. Representative exanples of suitable

. s e s ] e
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solid s upport t o facilitate w ashing or s eparation,
and/or | abeled (e.g., with a marker selected fromthe
w@e@aposnsi sting of enzynes, fluorescent protRCTHES20841018910
radi oi sotopes). Wthin other aspects of the present
| NeedtirieAfly ptagfitell @drabhtid Kugb80hveRss ar®up Ry isdedlates or enhances
whi ch hybrldlze to a nucleic acid nol ecul e accordi ng
the gr@x@thsgmb,@e nmspyOs he present 15V6n710n provides cgg@poq;gonslapd wethods which

can be ltl?lllﬁgtéa gglc%ge{%p lbﬁrlqeﬁrr}]tﬁ%%? fdler G O%d Iuﬁ(i/‘l%]ds to treat a%lde variety
of conliti @RMHEkERLS B&ireaYo ‘Hrﬁ:réa@é‘ Bgné Madsh eﬁu?fﬁlgf«' R Bre¥diit Gvention provides
encodes Sequence ID Nos. 2, 4, 6, 8, 10, 12, 14, or
other, r@ateq\advdntagesr t ai n embodi nents, the oligonucleotide is
at least 15, 20, 30, 50, or 100 nucleotides in |ength.

i ments, the oligonucleotide is
U“ﬂﬁg%gfgﬁﬁuﬁrﬂﬁgﬁgﬁﬁ@ nol ecule (e.g., an enzyne,
f AJOfR&E %Hvemﬂ{eeﬁﬂékéht 19{}611&@91' $boREORGove bREs BF @thBe s TGF-beta
~_are priners which are capabl e of specifically,
bindingrpbiefnsi amgwell ks wsays fposddeting odbmpbenda vdienmnteagemtzghe mineral content

and b%lﬁjqilla}%#éala ebglgnglgr%%ﬁlgn%[ W}cglgagrggsr% qu-g?gﬁgraﬁ &ppfent and bone mineral

density %ﬁ%ﬂgﬂhﬁé’é Fof @il Midﬂgcorﬁﬂﬁiﬂhg iPendI RERhRhOBH p?é?lentlon of a wide
refer to priners which anplify the af orenenti oned
Vammyﬁfahdﬂamblndlng pr ot ei ns, and not other TGF-beta
i n%n Elgptpgtl( Cg}ﬂles ﬁ%gergsiq%ﬁg@gglg‘%{i Eﬁ?lﬁlcragm;pg@cglres are provided,
Whereﬁf' P& tnﬁcl@i‘c dfenBIRER bard BMERLd BBm (RE cAkRGRE OF! ¢8%n isolated
for detecting a nucleic acid nol ecul € i ch encodes "a
nucleid @idbmolaciie noinpsipg s¢qience B Mok 5iSnd, 9.nd, 48 eq@s 16for complementary
[ ' de_as descri bed_aboye under

seque%‘gﬁggr?%)% 2‘% a%fr}sﬁlfltlﬁ% %g%lgic%g]@ylecglﬁdlaeétsg@g q,iaély yl\;ndlzes to the nucleic
t
acid nﬂ%ﬁéﬂé@b? 'ﬁﬁelﬁ X irldg?lg(nglfc glgtg éxg% mfﬁgd@p %1 11901% d /cgelc acid that

encodhso andGEdetr Bialing-gofepo atcordihip o r(a))bh €b). aé)izﬁﬁthrehi‘ted hspects of the
resent invention, ribozynes are prqvided

preserg éfb%lflén»d?d%t?% Avsisig aRdamilerelps éﬁ%ﬂé%éedob?éefﬁg Qipybridization to only
a port géljfgorr]lggﬁ}t 1@1%1%@ %e%eﬂgéfn@ g‘{ ﬁlt g-l rﬂ?‘%écﬁz%wnhmay be to a probe

of at leadmaaymassowum nwigaakied seltctENAomRNA1dotided LK tasg539 or 555 to 687 of
ri bonucl eic acids), nucleic acid ana

Sequep@e BD Ny d5| discshaulddae Fadilngvisienls BioRSEHPITTEIESINK 5@ bs yutilized for
hybn(ﬂia]tﬂéélﬁay x?a?y B&%& %%{{ﬁth%l s??eoﬁﬂ@é \l;\)gneogh %rgﬁc e}&l?,h%g gC.Z'SQIner probe high

stringérich @oydEsns afmw jenides $OMM’DHﬁpH 0@ PabMEEDT Ag $R m&imlgs 6x SSC,
roduci ng the ribozynes, (gresentatlve exampl e

0.1% (i) ON SerHEaeRRIG 0si; Gy NBr4 t@ahléﬁfogﬂﬁ% oV St 8 43 dogrees C,
oA BRI S BARCEEC 5, By St s BBl 0908 2166 hmer probe
a eas roma retrovirus 1 F'us

undera@kersml@%ﬁ@m:cafdﬁ;bn\sl m&}ﬂe dngionk wglﬁaﬂclaﬂ@tﬁéof@lloﬁ'ﬁig $x SSPE, 5x
or nouse cells) which contain

(e 0g,
Denhqrﬁfess ang @c5t°/e> nSBS Wf:n@éh& afi 42-80rdegteere fllowedrhy tiepswaghes [with 2x SSPE
S apsforned with the vector. Wthin
«waE%%@?@}/Ingé ggﬁfﬂbgfnventlon met hods are provi ded
f Qyittah Q@Mﬁddn% Bt QZYIHE Spretdnld ehvenyibh,NBbiatdl hiyoleiBradky mhdlecules are
vitro or in VIVO transcri ption. Wthin further

prov1d@dbddplarélmq:,hor§1¢i@gy ) quﬁmge £ hb:sOdu%eH %y, bd druk taee 50%, 60%,
750, AT 68, SR8 (st 1aTH 3l b RRRERCE SRR ioman. atortm.

ReprefatARM! exAnsedidrgsddae 1§o|1'£@c¥ YilBleahleNdnMhdd) Br example, nucleic acid
pharmaceutical ly acceptable carrier or di'l uent) .

molecBlesiwhaeH gncodde prnitin sempeisinizi Sganensk d0tNAs 2, antl, 12, 14, or 16, or have
anti bodi es or other sel ected,nol ecul es descri bed
herein may be fornul at ed |nt8 phar maceuti ca
conpositions. Wthin other aspects of the present
i nvention, antisense oligonucl eotides are provided
conpr|3|ng a nuclelc aC|d nDIecuIe mhlch hybrldlzes to




10

15

20

25

30

101; (b) a nucleic acid nolecule conprising the
conpl enent of the nucl eoti de sequence of (a); (c) a
woewsedasaci d nol ecule that is a fragnent of (BJQT/08200H)18910

of at |east 15, 20 30, 50, 75, or, 100 nucleotides in
homologN @b fhesé\lsequepeadvit deldvelref 3095,s60%) 73%.e3M61 80%) 9506pbr 88% level of

TGF- bet.a bi_ndi ng-protein whi ch conpri se a contai ner
homology pitiigRe pildpmanRegson goritlm het a bi ndi ng protein

a r e t

ﬂ%ia@%ﬁjﬁf&?g %%1&11&&5%8{1% %{g/ @ﬁ{wallﬁfrlegftﬁgﬁggg%krb\é\fn s{%ev 18(5] Swvithin certain
embodlﬁfentéeleag ER) 5@<by\ﬁzsltm €kp, setveat B RMDdisse um-thes Bapaddl gucleic acid

of increasing bone m neral content, co rising the
molecgleapgitiein qthgr embedimaenth (glomot mglp‘emcza“ r@{zg? ‘of ﬁﬁ’]eé ggz[e@éed nucleic acid

molecg eFE TGF b %;Igneg?@g; ghgzﬁlr Ot sccr}bgl rﬁx%e gﬁ%ﬁ%%gg?sg@? $.CAC003098 and

EMB Wlﬂfﬂgﬁ efichehat ﬁofa@é@l‘ hoeld apiaahsleBfed 8ardbe fRME iR libraries of
6), (b) detern1n|ng whet her the candi date nol ecul e

relatedalnucelﬁ@ll@mée 8} goraklhuffingt sttte aF Gr-dsecrebeflaim UyS. nRatergr Nogr 5,837,458;

5 830,??19, )é,;% gglt g{’»#} rﬁ] ﬂ@}?L&ﬁqﬂﬂ%&ﬁf&ﬁﬂ?@?@g@% gs 8escngecf Rerein do not

1nclud% 'i‘fﬁ@l@icr%m foldciRs MRl BEALEIADLE RS, @éﬂlhﬁ Yor (SfCGF (U.S. Patent No.
G--beta to function as a p03|t|ve regu at or of

5780ﬁé§bnchynal cell differentiation. Wthin thls aspect

of the i nvent | he ca d|date uIe S), .
ioBIEd il HGRBY TOIeARD G by Onar e amphiEh £ty the above-
noted %&[@@@%’cﬂﬂ fdfeles, bid)iRpisa8) velord Wﬁ&?%bl‘ﬂgng@ agpnomoter (e.g.,
enhanci ng) signaling or binding. Wthin yet anot her
regulaazrp essjpenre) hgpdsably dinedwd dent fod rthd ett@veinetadg nutleic hasid amolecules.

el ected nol ecul e .j able of cr.easin one
RepreRipiAdys| SRS oL SEH MR Rt fp Bl mrametges and viral -

el | t | 8| i d
st YREAEE B RSP 01 NP .18 PTG promors,
MuL M bERgoExpiegioe sendrahiayelsexs tpsabumd, bodeived fonalviogeste.g., a “viral

Vectorsgﬁ{ﬁg};re%pgg%%g:@{%%;eggg %gr;a t\\e?\yt?)?ﬁd Hg)célg{gta gf:rﬁlgsu rg?mnplg)? n\?iral vectors,

adeno@ﬂ%l Qtaﬁeﬁgvntug %ss%gﬁi/e% vifaf 'V{i-&grs%ﬁl} iral Dﬁct&%l ﬁfs%eﬁowded are
ecu e i's containe hi'h a mxture of cul 'es
host celiscdniedning ioh ockapriziyg fny dfedoveaoted iveetotshinchidige fol example, host cells

i solating one or nore nopl.ecul es which are functiona

of human, mapkeydlogsiehyr MAUsHPEEIPLt ot her enbodi ment s,
T A

protein®agpredided, cotipristigahdistediofgupuote the abmni@ﬁum:bdthbsacell contalmng
solid support and_the binding of TG--beta proteins_ ar

vectoryadey oaditigns |and; g anie cﬁ&éﬁ%%HOa@Oéﬁ@s@edEQEﬁe@e@ndmg protein.

Wlthn?%g]ﬁferag}bl | C}ﬁ‘en;@%ee r%é‘éegﬁs @gﬁé&f’ﬂrﬁ? {rlgﬁ\éthggn]?éﬁ%y @gthgloﬁunﬁed (e.g.,

by colufifni &Hrbinﬁ@)gt‘d’pﬁy,bafﬁﬂitﬁ gm@ﬁcﬁlbﬁ dildHbetikei Hehd) igolaéEpoteins which
to the TG--beta fan1éé of proteins. Representative
are engqdadphe thegmboxeraptedumelein aid medseulrs (peotSeapRicedD NOs. 2, 4, 6, 8, 10,

12, 14P 8{) i éﬂﬁ%& beo{xgw }?]roﬁl?clﬁﬁ regllst% gl &g@igg lc F J[h%oﬁﬁjte% application.

| RvehBtidodlso e tbedsthay the PIfereineetibiea proteis cas fraign a8 ehereof, may be
m neral content in_a warm bl ooded ani mal, conprising
produ@qdea%tf@qoomfpr@tgws ni Bareeample, ovhinaeieh amatealsm peteips are provided

th erap ffectlve anmount
comph AL nS PP s BRbAL SRR acl GEPER S ipE mrofein encoded by a
nucleid AeidNab] B8R Qs tdesdiedl ABEV A 6L a PoRiinti@ercbPbS 4tN64s€26] 1 30, 50, or 100
bone m neral content in a warm bl ooded ani mal,
aminocasidsr inslengiht trel & seqend polpaptidesteariengcaneprisingat robilsHibeta binding-
animal a therapeutically effective amount of a
nol ecul e which inhibits the Qinding of the TG beta
bi ndi ng-protein to the TG--beta super-famly of
proteins, including bone norphogenic proteins (BWS).
Represent ati ve exanpl es of suitable nol ecul es include
antlsense nDIecuIes ribozynes, ri bozynme genes, and

.
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| east one of (i) a bone norphogenic protein (BW) Type
| Receptor binding site and (ii) a BMPType Receptor
wheodioogssi te, wherein the BMP Type | Recept or P@Ii/ngsi2ong018910
site is capable of binding to a BMP Type | Receptor
proteip0! Weitphi ct&taﬁormfﬂoﬂim@ltﬁnthafﬂeﬁ@lcﬁef’)bg«pg Qe RRe B&ta tag suitable for
forth in GenBank Ace. Nos. NM 004329 (SEQ | D NG 102);
purifigsiing 705 recoReyton (RE:  FOBYPaRiif© o Ror3s i SE e m@ommmmo acid residues

- soSTESR bR D00 480 o IAORSD (0 HRARIOB i, o atatin
phospB&%@M}FE toic@hd IRl d&micinpr AAB33865 (SEQ I D NO 110)
nd wherein the BMP Type Receptor binding site is

c éIIélélnn @n@thelbasnmtwé thmprasest\mvm}tm, aiRdhodiss ere providpé phiciigre capable

L N —

SE
e EEQ k) e ORI e S S, o

monoelehddintibotly (elge Oihhemtam on proNd dEgingn ﬁhthub(fuhgthermmbaﬂlments the

antib é%lgq:e %@E{Ingdtl B g&?&}bg\ﬁycﬁr gﬁ%i&ﬁ %@gﬁr%ndghagm?nshcs of a whole
antlbdd it %an‘QiU"Bt F@B? OFai2, B, 6F P9 (HaBmBATBALYERI CPYR?[ Rildd provided are

e S¢lerosti'n polypeptidé conprises an am no
hybnémweamdeothet cdllsrwinch nreSE@able M@eodRing pr 8xprisbingithe aforementioned
b Ops In certain particular enbodi nents of the
antibqdigsent i on, the antibody is a pol yclonal antibody. In
Ot@Aetin el@ﬁ%él' %&E‘é’of‘ 18 1ﬁ%ﬂﬁ%ﬁdﬁleﬂ§)d§ a{i@qﬁ’&hﬁé@ldetecting a TGF-beta
anti body, which I's a nouse, hunman, rat net er
bindmg)pmtd:mn abmpnsing dly .steph eofi mxzebﬁtmgnaralaﬁmbqﬂyom desribed above under
I I f
condlggrg I@Hgo EIS a(t: ﬁ]lglll%g#fgg}eggiﬁ pgq%p]‘, 5%1 f,gntl: Ed}bt%ﬁ 2).?nde too a TGF-beta binding
teif TR fRhe ' tdha '
protei g UR b e, Y EA | Bon b @hor G dpfibdlly may be bound to o
solid s upperittiodiacilitate heashipg ovisdpmationh astl/oc billelddn g gpwathie @sarker selected
élhe humani.zed o r chimeric antibody. | n certain
from WRSEMPRORISIRSS AZRMPY ENBTeREAmhBTOf FiaY FRk FaditisqteRes).
a
Tmﬁ}?ﬁ%ﬁrl % egtF gyg t%)l%%) sg'ﬁ’tslrrgﬁ tg(%rt, gcﬂ%teg 9L §¥n&cﬁ§ﬂﬁ§£”are provided
whichsliybgidzeab airuckid adid dolantt poodinen quhémie DeNOsthat 51 %, 9, 11, 13,
capabl e of expressing the single _chain_ antibody

i
15, 15,15t 180t Bstsommiansnt thereto; pudss Craditignpof bigd siringency. Within further
d
cmboHERRS i O FACRENA Bty AR BRUARARY feh encodes Sequence D
Nos. Zrbods,mont 2, tdner i 6 &ithio erpiiwhbedinRnts] Mswligg@wleotide is at least 15,

conprising a peptide conprising at |east 21
20, 3§ b @6 JOD vercishfites sl D fever embadiont, e oigoncletide

S d

1abelegq’@$ﬁ1%thi¥ %lg%}tcﬁ% gﬁhqpéi{zﬁngﬁg%regcrhcg %@Q&\ %r r§d1§1sgtope) Also

providedtaré pfltnlarsl WhiSEQrd &phﬁﬁ of qpeddlicaBly alzﬁ;hfﬂiﬁg aﬂror@@)ortlon of the above-
wherein the peptide is capable of eliciting in a

mentipRed-TiGHpihacad irrr?éwuéﬁs valHeh @m@ge et basa hagingo@r@temsC alg ytilized herein,
the teltrff E]Ea%%fﬁggg agﬁar%ﬁg kﬁoulcggxﬁgg%%t)o/%g 5 { 1¥1elis evglg{:h amplify the

aforer@&iﬁoﬁéd (IQF-Beth Qf@dlﬁ@-bﬂi’déiﬁ@ Mg IﬂﬁQitEér”TGﬁMgia BBRgl proteins such as
Recept or Dbi ndl{/lﬁ@SI te and (ii) a BWP Type Receptor

Dan, Gerherupdrsmlia, onberBi(H.-S. RateBito 13580, 263?ecept or bi ndi ng

abl e of nd| ng.t.o a
oo St Tr ERR RS g Th Piehcht By LB st g GAed for detecting
nucleit odcid nhdlecﬁ@é’l Btk éﬁ&deMSTGmegﬁﬁﬁ%% %ﬂchBQpﬁQﬁé the steps of
D89675 (SEQ I D NO 103); NM 001203 (SEQ I D
incubaing38Y ofigmcldoride msglescmmdﬁalamgur(c&tz@onmtm ma)lgh stringency, and
D38082 (SEQ ID N O :107); N P_001194 (SEQ I D NO 108);
BAA19765 (SEQ I D NO 109); orSAA833865 (SEQ I D NG 110)
and wherein the BMP Type ReCeptor binding site is
capabl e of binding to a BWP Type Receptor pol ypeptide
conprising the am no aci d sequence set forth in
GenBank Ace. NOs. U25110 (SEQ I D NO 111) NM_ 033346

A~ 1 N R I N A A ~\ — A PN PN PN PN I N~ 1 ARIF N A A AN N A AT~ =~ P~ T~
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BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a

schematic illustration conparing the am no acid
w@e@smeass of Human Dan; Human Grenlin; Human (eCDE$2984/018910

and Hurman Beer. Arrows indicate the Cystei ne backbone.

detecfihd Ungbridli SUBABIG Z @gidt r@lgroﬁﬁéléétﬁieo bt ayigth f E@Min  embodiments, the
surveying a variety of human tissues for the .

ohgomwﬁno@dg man befabgleft@ndfve baursi todi sofjd pmmoeﬁ n gene,

h uman eer ene se uant.i.tativ
R o5 el S P AR s B8 SRR e p o Which are capable
of cléa%ﬁgm WHiSe @HsHIRs \WaS oﬁﬁ%ﬁaﬁo@e%ﬁ@ﬂtlbﬁyd REPW:d thdﬂ{g-protems (e.g.,
the gene fromfirst-strand cDNA synt hesi zed fromtotal
SequdrRiAIID (&3 Rj B,ef] 10n 1 2y0de odéf)ai uch mibEXAMBLEAYEY coripaped @ DNA, RNA
Z resu talne fromRNAln Ltu . .
(mcluﬁy*& LR Gt eacgjf%i Teig ARAISER (g, AMichyga acids having
{
phos@?%b?@g%t? %‘é}kég}gﬁ%ﬁ)ﬁ%%?ﬁﬂn%orf e?\ %{‘grog@éﬁ%ngeBﬁfdlew a%1d molecules (e.g.,
DNA RarBIN/3Avhish antadaribeseribezgned, iand vedtorkOvisiclt pe aptily of expressmg or
Panel 3B J S a sagittal sectjon of 1%51%5 qcai,pc enbryo zi\
produgiige | the 3EbRAYNSH ar BeREHHIFAHYE SEaEP vestazs dg}tc ude  plasmids,
e I
retrotﬁﬂan%f&églﬁsé cgérﬁlglg sfhec elﬂ ga%éd @{orr ge‘% Hta 1}’@3?202‘% Bedlr@bd at least in part
from pabty‘mhmsahd@btdrbmdjresdeﬁzorasﬁdnmtdfd Vle@eatllw pravidédyemshost cells (e.g.,
h@sﬁgrlbed in nmore detail in EXAVPLE 4). Figure 4A
humag rafnoneyse Gelalcvhigh cgnigm fb?ﬁeavﬁcrom upefpesiggnts, the host
f t H Dan or H Genlin.
cell n%?gﬁﬁgb%gnﬁ%%?ggbgttpgl{l?cs&of an anti-H Gemin
awitlio dyirtherasptctSoL thel inventioh geethols! farenpl’bvided Baeprodﬁcﬂrg ribozymes
ure 4C shows reactivity of .an anti -
eltherawpthgggaa 1ys 8F by, inpdfio By vivr trppscppien. orW}ihlndugﬁpq gmbodiments, the

nbozyﬂl ur$ éf ﬁéeﬁs fr{aﬁt S% &P% ﬁ%ﬁ@cp ﬁlld(?tor a&%ﬁﬁa@e 115‘['3 %harmaceutlcal

I'ndi ngprotein,

compBMi’mﬁ; @nd tBMﬁ’oGzyrb&lbr AgdleiBMErdAmbesierenbading ﬂld@lbcfzyme along with a

detail in EXAMPLE 5). Figure 6 denonstrates that the ]
pharmasentically pegeptabic parper e dHuent: Poplybt, éhe antlsense oligonucleotides and
antlbtg%%s %&rsgfeaqﬁ (gg%eﬁ\)?qurﬁlggﬁg%aﬂﬁa - pr :20 eacf fg?o pharmaceutical
conmahu@ﬁnent of the region containing the characterlstlc

cystine-knot of a SOST (sclerostin) polypeptide and

i tW¥itlin odlecst ashedin o6 dlire Bresari rléxéen@pgummie@s@ Wegonrgcleizdes are prov1ded

comyh DY B 086 i bS5 Rl Rl sconting 1o
Sequehde QOENOS. 1,h3,S5 f7an9 Im, 18hé£h5 mmﬁ%to&lﬁlé%ﬁelﬁ'th%fophﬁd wherein s aid
tips in the 3D structure. The pol ypepti des depi ct ed

oligomycteotidesimhilbig téw@g@rqss@sac@ﬂ @ eatisding oepBin ddudesaribed herein (e.g.,

Gonadot 27
nomal RO FRABREN GBPRumatate O Bl 1360035, 20, 35,40, or 0
nucled¥ded 28 Jen HHSl'Ereférﬂ{d;r E%ﬂl?@n&%ﬁd@ haieBs MaB8QW0SPS, dr¥Qucieotides in
ID NO 125 on ebrand factor (SEQ 1D

lengtINOAE Sﬂpuldl\hmadﬁ)a resident thao Bggnueleatideom ay $EQ dnipriged o f one or more

nuclelé)ac@% HTE%IW’{CE‘%%&% ©r %Xeno lé%l,\%alg\éél) S h%ﬁ%kolg ggdﬁ}ggnucleo‘ude
may B¥CGndddikd 516 oﬁﬂlﬂfl;eﬁﬁk%@ t1h§1§&'1%§b P@iﬂnﬁl@céd%lent linkage such as a
precursor (SEQ T vH (nephrobl ast ona

phospbowtlesae ebiskagegen epImSphcmlcstetro fipkegp 6 SEQHYD pldspB@)ate linkage, a

et TR b o,
a shox@ ChRaf @Ik%fl ﬁlté’i@léﬁ? ﬁﬁi{alg%Aa E?&oﬂ%‘?nt%%ﬂ%ﬁmrﬁ& &@Rhort chaln heteroatomic

honodi mér. Fi gures provi de an m no acid
interssgag Uetkege ahd gniretetocytlidNageiswgar rlorkage.veOnk fré@esntative example of a

ani mal s: human (NOGG_HUMAN (SEQ I D NGO 138); chicken

(NOGG__CHI CK, SEQ I D NGO 139); 6Afrl can clawed frog

( NOGGIXENLA, SEQ I D NO 140) ; °NOGG_FUGRU, SEQ E)

NO 141); and zebrafish (NOGG ZEBRA, SEQ TD NO 142);

and SOST from human (SOST_HUVAN, SEQ I D NO 46), rat

(SOST RAT SEQ E) I\I065) and nouse (SOST I\/buse SEQ

o A A - . " o N —
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Such inhibition may be acconplished, for exanple, by
nol ecul es which inhibit the binding of the TG beta
whemdiosgsprotein to specific nenbers of the TAEDHESH04/018910
super-famly. Vector"” refers to an assenbly that is
chimegiRRaigbaucotide [saabiieg it 1S @upmeNs! £ps®d1Hesired
protein. The vector nust include transcriptional _ _
pitop et ancdles mspect kb theapresanp érveblign, metheds are prdveded for increasing

ene(;s)..of interest. The.vector may,be.c osed of. .
bone BEBRY PG soPbRERE e iRy wiRE B GarE By Siective amount of
the riboAp¥d’ ds: deRErilsedCANBRE.NaN AR Ratdd8spel, SiRhInethEdsOMMnFI the step of
) chimeric). Optionally, the vector may include a
introdpoing anfe ayatient en cfecfiverarequnt né themunisiasacidriokaceleiogvector as described
.sites, .as well as one or re.sel ectable markers s
hereith Vg i oW Mo S HOLT AL aRoleoBrd HBrsTo e cotdt
transcPBASP BhE ANAER 8REmoREdE b Prodlitdthe HBBAAM. N on the
host cell chosen and the vector enployed, other
g &Vighin cotbdreaspatts futhle myeationo tragiganiof npeplimeatdndmals are provided.
Wi additi ngl nucleic acid restricthgn si.tes, enh cerf, )
1thig TREH e RRSSERI iR flois RrpYided Vheshgerm Seiband somatic cells
. . . . |_ Jq [¢ r.at i .
coms g S LA ST Kot BRI  OROARSRAREY B Ao wie
is opaalbld lilm‘liedctlo! 2"promoter rffteve faciit eniresioheof Hat gere, rthé gene being
introdlgg(eéinxgnt 5 {ogtthg dwj Y l,téﬁaél&ﬁ]gelcngsrp? ¥ it %ﬁ]gif gat 31[1 %%gi%gmﬁ%, with the proviso
that sﬁ?%ﬁh 1 ik bt 2 hfhaReeRihaPahel bédigf%&ﬁa&ggﬁmkﬁo%t animals are
of a eukaryotic cell is an isolate nol"ecul e. )
providadotdmpriexgap beined whose gahatdld andcbriatic aclisdcomyrise wl dsruption of at

is a_.chem cally-synthesized nucl ei c acj.dml ecul e that . .
least pue ﬁ%?leiq}]taég? BEPQUY HUekeg@ridrpolsrulanvipl diybadizesrf 2 nucleic acid
i d ej. G _' . . e 1.C . . .
ol BRUAGRLELTOE R SRULE, 0% 020 i o dimupion
preveats itdnsuniatiog 8 mdssehga @A eflorn Ghidpdiplel @ omphfedao an animal without the
. polypeptide that is essentLallé free from. , ,
disruptiont With ikt Pioyisedhetifha enima ip daemhigmar, Withingarious embodiments, the

disrup?i%% B? ?%{?xg@gc:%csi’% ig?ligﬁ%% osvl\ln[) ftﬁut%{ll'g roé’g’i“;%ég{ég‘it" |n 3\5;1?}819 Sbthetr l'c?%neb.odinlents the

ch )
tions favoring

e 1In na

transgehie faginaddliyya mdusd) ritselead gde poldgpept i des are at | east
about. 90% pure, nore p referably at least about 9 59

ut, . . 5%
uMeithin ferther gspects ofeihe dnvngions kitsets prawéask foo temdeediion, of TGF-beta

.- W1IhE t ai odi ieular protein, . _ .
i, B85 Ao s Qb RS i s ot
wherepfl@a &ldi@ Atidahblcals id sslettgd rdaiit Sduplondtéfds §€(a) a nucleic acid

wi th Coonassie Blue staining. The term"isol ated" whe

n
molecpler eomnrisina the sreglaniide spareragl ESHQR I NOswrlgdnfc7.shll} 13, 15, 100, or

1; GRASEHS TR B BRRSHR S B GAb epgnce of o

(c) a @icleié Bcif molddiR thaelstd hggmentdf)(a) orSG) OF asleaasliss 20i39, 80, 75, or, 100
termthat was applied by Hansen (1967) (Hansen, H G
nucleatjdes in $anets e Aljonprogsied 2re Kits f@cthaidgtection ofiariiibirbhtadunding-protein

. . Ki nder hej | kunde. rlin: .Springer 6.1967. Pp. . o
whichs b ARZAE"A cAHANG (B eorarsh pig 97 5nd A Tihel dfindis prbtein antibodies
describ¥desreimt 0si s corticalis generalisata but possibly

differing in radiologic appearance of the bone changes
aHor ienample, prdsense aspeets piiesent Lingentionsmsthnda ete pyovided for

of .the.i pdex and m ddle fingers |j ny cases., The jaw
deternpiying wheSE b, PPIGEd, Rplecul o Bardnble Ph RHFSTRE Rape iTpipetal content,
comprisikgTiy @6sk 8 {d)RRdin@Sone 8F ok eAHRIRA Mol QM8 A8 TAF-beta-binding-

whi ch nurine or other non-human ani mal conpl enentary
proteinl enhendeil biy tige mudgio asid aholamrie etcontihg tntlaioo tliaad aselectetd @wmmber of the

transferred fromheavy and |ight variabl e chains of

the nmurine or other non-hunag ani mal i mmunogl obul i n

into a human vari abl e domai n. As used herein, an

"anti body fragnent" is a portion of an antibody such

as F(ab') 2, F(ab)2, Fab', Fab, and the Iike.

Regardl ess of structure, an antibody fragnent binds

o o g, . o . g
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Qpitz, H; Schmd, F., Handbuch der Ki nderheil kunde.
Berlin: Springer (pub.) 6 1967. Pp. 351- 355) to a
waele®snaeass sim | ar to van Buchem hyper ost osi s cRPCT/USENNS/618910
general i sata but possibly differing in radiol ogic
TGF-i6dtp eanidnefprofeirishe ¢h ®MP sharp e®) dedninfieekhdiBerithe tdilidate molecule

presence of asymmetric cutaneous syndactyly of the
alters jthelsienahes @f dog & G5-brje family membere a5 elersSbe drinding i the TGF-beta

. .1S Nnow kn ut osomal semn - dgm na I sorder
bindiebprpaly WA 7 HimBY GRRER, vERCL e QebuinBRe fle motcoue
alters | 881 &BtyObs tTEF-banetol Rurdchen aduht posiii@ thtdr 8P rhésenchymal cell

. progressive. S clerosteosis also has a devel opnent al
differentistion. Widhinitlis asprotofathe greserthingsntivacthy logndidate nprleqnde(s) may alter

. fingers are fused togeth . .. The Scl erost eosi s . .
signalle A bigHeC oy BEERAPER Riidh 1okrGuBE L B inoreasing (e.g.
enhandhbP&LRdinodbidayal s attain a hei ght of six feet or

nore. The bone mineral content of honobzygotes can be 1

t Vichih get] agothart espetth amethdrseare egtovided domdeteimmiaing whethst a selected

and. bone, mneral density can pe 1 to 4 fal.d above ..
molechf ipp Palie enCisAgnE DOPS WIFA] Fetrld “EmBTFRgLRS SReof determining
whethsf h &eR31808bR oY NHAIBIR (RCEMAR RS T8EIYed biﬁdﬁ%ﬂr&%ﬁf‘ﬁf Bone, or an

of Dutch descent in South Africa. Approxinmatély 1/140
analoguedheriedf aR epresentative AfanKesaoiEvoneapuhabgwss thereoftiacinide hgdroxyapatite

d of the rrutatedgg ne léthEt rozygotes). The nutation
and prupatyupEdhone SUTRIsh eAned KPAPIGRSY: anecdotal reports of

| REFEA SRR B EEhREs R hd SR e l¥cit B@flﬁ%ﬁgzﬁﬁg fe%}ed molecule is

W th no assocl ated pat hol ogi es (syndactyly ‘or skul

contaiped mgthimtahinixtide efbmotecslles tapd dhé nidtleods may further comprise the step of

. Jtuitary-hypothal arnus, axis has.b een qbserved i n . .

isolatigngn % gt elerlrsodpisdsrs. ﬁ’p“ﬁ“?i‘é*f PR dpe a5ty e Within yet other

embo@RIRAA! T(Et’ﬁgbé%faﬁlxgl . Uﬁ;r'oféﬁrﬁqk' ShtR o] scﬁf@%@oﬁ AhaMELidi g of TGE-
cortisone. In additi‘on, sex hornone |leve are nornma

beta bimdiad-petdinds ineaiuvedlorl GF-Hdtanbivding-pecwei drdboan@to a solid support and
,@grkers %osteoblast speci fic al kal i ne phosphat ase,

the binglipg gE LEEhsta prglsisaremsadithgen C ' propepti de (Pl CP),

apgky; | ne ' e e :
CURihebbeLigIS SO RALAGE, (B Uiy Sl may be
assayddsfoh yipéy aislisyablinstise baat mihénl egsat ibatigkibitinkhé Bfding of the TGF-
i sease but that there is normal to slightly decreased

dis .

beta tyadipgareisin fcthey iTOF-beia femtlirdddrisicitrarkarescaptipprgamples of such
r i di i ne,

B L o L e G R

t @itiiabodiee S¢latcdntperti ¢f A6 dRAALE IBShadOarg PrAGA&SHr increasing bone

. hydroxylysine (see Cornjer, supra)). Sclerosteosis is
minergheaniett di joz warmiplaoded @gimalnemprinig et stem obpdmérsering to a warm-
: u e gur | he |lifetime . of.the

mooakSRUFASH i A0SRt B b RAUTSBly o e s
recitedlBgomi. tWithinGiothen spett) eletods @adfotide@ foraN@ Y SdheQhineral content
. bone in areas of the skeleton where there is an )
in a wasdeededs anipel sampasiaptibe step P adminiptguing ¢o arivam-blopded animal a

wi_th Sclerosteosis,.the overqrow h,.of
e BBV S0 R Sl PE B AR RE L e Tor-bea
binding\bleittld the TGTUBGE Busbieraihil9 o@peR&int, ificliNEE ®dhahidiphogenic proteins
pressure on the brain stem In all other parts of the

(BMPgk e| Bepreseietive iesamplgenef ajuitald amedecgles insdudec [aptissgiss . molecules,

. Corti.cal areas of the,lo ones are greatly thickened .
sbozs PR PP ARG oo dBLGHPPAES (fer anCumrii-h pettPh AR Specisicatly
recogniy PRRCAHA theGRAMBESS BB T GH-Beth BRKIARASHBei) t hi ckness

which in turn increases the strength of the trabecul ar

b®fithin sedtheraispest bbihepregspeiareniivns mathoys epauoadedfor increasing bone
xrays. As described in nore detail in Exanple 1, the

rare genetic nutation that ig responsi ble for the

Scl erost eosi s syndrone has been localized to the

regi on of human chronosone 17 that encodes a novel

menber of the TGF-beta binding-protein famly (one
representative exanple of which is designated "H.

-~ o o N - o S
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phosphoryl ates particular nmenbers of the Smad famly
of proteins that translocate to the nucl eus where they
woreealediss t ranscri pti on of specific genes. PCT/US2004/018910
BONEMOKPHOGENI CPROTEI NS( " BM PS AREKEY
mi YPRAFEL DEBEREIANGRS i
ne%ﬁ%&iﬁé%gﬂ maj or a%}%dr?ggﬁ ?-IE‘B%QPH nde s%tl%d ngk(rg)‘fg w@éﬁ%ﬁcﬂg o cells
whicl bemmto the bens a Yestardench direcad therexpfessihe ofameolecule which inhibits the

wincF RSB SHR2, CONER) A2 ARRUN 32 S5LSPARNIE, v von

morpRbdehff ﬁﬂ)ttéi% KBMPisﬂ MqV ?a rﬁs{ttgfrg {HROAVE S SRARERAR Ve, to a warm-
one differentiati'on thrfrough a cascade of events~that

bloodied @hingtd. fAs malizedrhendinciashodldde, unkdysiotrtbhyellarftlome to bone” if they
calcification of the cartilage, vascular invasion, .

locali 1 e AT GRAB 206t BEMNSEN SdmisrationnaViGH ene gehediment, such

' . ab t OP :

e S88E" LASGLAD0NE: of B LS (ESALENE Gty A s o mamow of

bone GaindBatidm P2 e dohEMWVithin aGatiita rknbdddndh, thBWERY whichrBattkto bone are
P55107 (BMP-3b, Giomh/differentiation factor 10)

selectedyfiom by Eroupssonaistngaieli gisand osselHasic P22003

( : 0 ): %n a 75 (BMPY)

(YR, oBARSARN L0 (BEP o SHARSI GBS B BTy ety
isolat€®5@8izh (IBMHD) theCeinBap ko006 39OF-bBNPbihding-protein to the TGF-beta super-

_.Gowth/differentiation factor 11 precursor (GDF-11));
familyahiggion95972 (BML5)) are menbers of the TGF-beta

S ~famly. T K] l.ut i onar servation...

ool fhin ol enldinBics 8 BRI GRS AGPRE by RASE ! Byfition, and can
further R@yhpaise a @l nhibat o f MokdesOPrioR| RAPYELARARNE xafsles o f such inhibitors
, function of animals. Mreover, the presence of _ o
1ncluc}mpath:1mnén,f shagerpfa ErpRospiRgatea psgrewHh factgs draving a nti-resorptive activity
andtagllflo%ﬁ%ehpn about the biological relevance of this

apparent redundancy. In addition to postfetal

C IRRPEHS QU BMES bBandples 05 hRASRNRSKEichthgy BYREIEES iRItRY afore-mentioned

multiple roles in skel etogenesis (including the
therapgutie| eopaxttt lesfludsy srg-otieranesantbodume agents, safisenscamelacnles, and/or

A 582 CRIER TS PSGFABIEREHS Bt o i,
used toN6ledrs hxasotibdtorNgbhik€ thekicRAAN of ?J(i)’[\[/ﬂi?gg 02Rdr GEWbta b inding-protein

_mol ecul ar nmechani sns tailored to p e the energence
familpmenberpaddsedbediiesdines and organs. The BWP/ OP

T R A
methd#8PbO YicREndm®! &CPfe%ntio‘ﬁoﬁﬁznﬁe WiiliRedNJACboMBfidR! @R h& osteoporosis,

amno acid notits within highly conserved
osteomalabioxyertasioniah diseasegscury, (BMHEsg arlRissasnt brewi frastirasnd conditions due

. Large.precurso roteins. Upon dinerization, the BWMPs
to hmi{r“é‘%mb@fz@g‘Pﬁ%gaB‘iF‘}ng“iP%?fed within the cell to yield
C 8B Pi¥seh i hdibn f@éouFl%ereeta%ﬁBédiw hat asfp%ci'ﬁ@ﬂ& bind to a TGF-beta
IT. BMPs er TG--beta

secreted fromthe ce , like oth
bindirfgapiotginresitrestsn ($OBT), ané wogde inmamsgdus compriking sclerostin peptides
. inding ¢ ooperatively t o both type | and t .
deﬂv‘féle‘ﬁg?lﬂ 3?$1HP%§‘§%°%50%W§%H%G@GEWB.a . erﬁ%@rfllther "ﬁ@ﬁﬁm gperfamily such
C S -
25 @ bpD Rk o RE B b AR L tion Ao Yy antibody, or an
antigeAtinding afraigniii(- thefeal, sthak vawds sgecHatRy | tp. a Gcldrbstint ypBpeptide, said
rece ]|tors, BMPs bind to BVMP fype receptor _(BI\/PRI-:EB),
solerog(in POIYRERFSCOMPAISIIG. 3) AmRA RO %quwetsygéortham(%@ PEP:2, 6, 8, 14,
L -, .. | .
46, o eraRas FTRS B baf ot 2ol ARl hE LG BE ol SGRT polspeptide to a
least aaei afd(i)achahesmophogeiofroBMPBYPE Thpe ERe@pWir binding site and (i) a BMP
pol ypepti des are provided in the GenBank dat abase, for
exanpl e, GenBank NM 004329 (SEQ I D NGO 102 encoded by
SEQ I D NO 116); D89675 (SEQ FD NO 103 encoded by SEQ
E) NO 117); NMJ)OL203 (SEQ | D NO 104 encoded by SEQ ID
NG 118); S75359 (SEQ I D NO 105 encoded by SEQ ID
NG 119); NM 030849 (SEQ I D NO 106 encoded by SEQ E)

N A NN PN 0N N N N VA= Y I~ A N\ o o o P e
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nodel of the BMP signaling conplex showed that noggin
bi ndi ng effectively masks both pairs of binding
wW@piosomass (i .e., BMP Type | and Type recept or P@Ii/nsiong018910
sites) on BMP-7. The cysteine-rich scaffold sequence
Type Of R bihding sRE,CHBERYhaBMPt BYyE NRlec§RGMBRMLING site is capable of
about 20 amno acid residues that are referred to as
bindinge a' ]@MiPpTyp(erIe%@@g@g pebpagide c‘pmpqsy),geam amino acid sequence set forth in

cenmlE 8P 0, RO BRS8N 0Rho: oo

(SEQ ']E(N(Dtl@ﬁ) tzmgs@ QSE(PIIQ Ne: 1@§plmdled3<bm9t (is:e;%m by 06); D38082 (SEQ

term nal” portion the clip domain. - stran
ID NOHE7)oNRB_ G%@%NSEQaID N1 IQB)E AR DU SofSE( I NOal@d Or AAB33865

(SEQ EIS 5&@ ?ﬁ BT 7%%%1&&!3%%&#0@@ aﬁ Eageé) cg{ bgﬁ{l ﬁ,I% Eg? is caggble of binding to a

fiihe [[elﬂédegtoli’ pb%?)%p {sBERE Uikb REIANGqiédc8 Sef fo\m in GenBank
e receptor binding sites) on a

Acc. NIOSEMZSN@/ESEQGHD BECDA 1B); I\M&\I@%’MTESEQ By ¥o1léd); a?ﬁ)‘%:&?é?' (SEQ ID

No:1H)E cﬁéﬁ%&?)&bn%g{ﬁ ROALSY 1k NnE oBRAE (S5 o:113). I another

emboﬁlﬂi%ﬁf & Ian%M‘ﬁ&? Bﬂﬁ/lc(eg' RUibd8y, o2 CA il WARENE %Etﬁé@cdthereof that

Hdman Gremin, and Human Cer berus, ~and
binds S(ﬁ@b—iﬁ(;:h]lys to Patseletoslt\h p&yﬁ@ﬂd@&&)ﬂ that laipmstfoumatlon of a sclerostin

homo&%rtcg,lr 2 %/rp]gl:i]t tezgg]@?qéghgagixpp@tlc&_ivel @s&g ran E@tﬁg ﬁ,f; esgquence set forth in
P.M, Harland, R M, "The
SEQ elﬁggués/\%nbgrls%‘l?z&ng Fact or Genmin I dent | f| es a Novel
Fantdripirop arﬁadmeémbbdﬁlnemte loﬁﬁletlhmnt]AnI thg anfizaiyBA/PR polyclonal antibody.
Activities," Mlecular Cell i:673-683, 1§ g).
In othepgpb wpaﬁ% {he 2o 18 agronaslomAbFIDod) a¥Rich S A (RQUER> Quman, rat, or

hamstglcfggp sl e t?oé)él% G[%g' n‘&%ﬂz alg(?f)@)vlﬂieg di fl}@ng&ﬁﬁ gLip &1%%@& cell that is

cap abB:ndf jiﬂ)ﬂucﬁlib ethe ahomoubheotibedy.dila cdtbseembeatiments evtcibe anweention, the
ypeptide call ed Beer, which is_also referr
antlbqﬁiérrlw hm@ém@eci antdhady er grchisesse. anﬁéB@Bé < Zhe e By arovides a host
cell t}?aft l’?un%m?éd J}ﬁmQﬁQ ﬁﬁ qyél_%._ﬁ%é Hlblgglments the antigen-
fhe -beta

tO I nc e vari an

bmdlr@ ﬁﬁ@n‘i@ﬁ @f ﬂie%ﬁbé@g a, F(SHE5), FQ) l\ﬁb Ha, andly TlagmaAnt. The invention also
utilized herein, a "TG-- beta_binding-protein varjan

providgs e an@bO@Y thapis ¢ soEke dginnasibery. 2a¢ PEBlSbest tCﬁlétthat is capable of
expre§s1 Cogl?e 51% chg te%rgﬁ)oﬁg %éﬁ%lgfa gm\‘f)%r rﬁé}h) t1§ ef eﬁtl&? provides a
compb@t\idnﬂ@)rﬁlihs&fg sﬁﬁh aﬁtﬂﬁb(ﬁ@%& laqﬁymbl@tgwaﬂy acdépdllbfd @ﬂﬁdro n

of SEQ TD Kos: 2, 10, 12, 14, 16, 46, or 65. Such

v iether prOPdiEenh aiha riaYInfion duaYideh gn pBIgHOLEhiceRpTipng 2 peptide
compragpg a% 1%an %r 'tc%g%ecup ive Jr%m%%{d@ aHh {ﬂg |0 REQL & &{nggc!ﬁ?% afﬁ%o acids of

I'n conservati ve

a SOST pdlﬁ;@lht&id §&iﬁ|SKID§T ablypbgse @mmnag:m a&ﬁﬁl@l@&@%%que‘hce set forth in
variety of criteria known to those skilled in the art

SEQ Iy NQ,sat2e6M$me1t4h ép, @rnéﬁa dvlmﬁlm ﬂleamepadga% e3pablezaf ogkingiip g non-human

amma,'}l aéql %gf;ly qﬁi\to%lnﬁ ﬁgcd Zly tgﬁ%lgrsg?ﬁ' \ﬁol%prﬁpn éle }’ﬁé&(ﬁ&t competitively

inhibiS&UBHinkUsf @8 SOSP %wapﬁvw fNaflka@NdiOofC) th b&R SldfphioBenic protein
replaced with an amno acid residue having a simlar

(BMP3ilgee & iecentombindingi site| audl éll)aani%P dopel 8l Rpachtop Rindingsitke wherein the
BMP g[hlya%?gﬁéqpﬁ% l{ng(lh\ég SR% gsp 18 og§ nglnggﬁoﬁd]gw Tyi%qcfoleeceptor polypeptide

compHARE FNIKANBOIARI sShidacs Bal RFHh (18 GenBAHLY BlcBENos. NM_004329 (SEQ ID
aspar agl ne, Iutanlne serlne threonlne t r03|ne

NO:103)stR396&5 fSEQum N1 03)0 AYpell_ aelwdésmalﬂmsN(()éO@,,mb (SEQ ID
al ani ne, valine, |eucine, isoleucine, proline,
phenyl al ani ne, net hi oni ne, tﬂyptophan) bet abr anched
side chains (e.g., threonine, valine, isoleucine), and
aromatic side chains (e.g., tyrosine, phenylalanine,
trypt ophan). Proline, which is considered nore
dlfflcult to cIaSS|fy, shares propertles mnth an1no

I I e o o
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Wthin the context of this invention, a "functional
fragnment" of a TGF-beta binding-protein gene refers to
w@2a0035& aci d nol ecul e that encodes a porti oPCDIUSH04/018910

TGF- bet a bi ndi ng-protein pol ypeptide which either (1)

NO:1098 mswosnb SRS N1 86); hHKekh %{BE@;ID WhY070NK 901194 (SEQID
specifically binds with an anti - -bet a

NO:188) 3 Ayl Pi66t GERQ élatlﬂ@ow) FOAABBRRHS €SEQ TuMND:il d¥)adnd wherein the

svee 1P TiCeeontar Padiieds s canohle of Viirtac P! HeedCRersnise polypeptide

compfikin 5@3'&%15@32101(11 sequende skl fortsin [8enBdM; AGE. MD&%SHO (SEQ ID

I solation of the TG~ beta binding-protein gene
NO:1irb); 86l @333%60(65(21@3 N 162y, Het892B (SEQ HY I‘ﬂmﬂﬂé) MCAARSTH® (SEQ ID

wouf5 35 I ARLER I8, L BB Subch o
compgrgg%ar ;cpﬁ%% tho f 95m§ﬁ§é§pzj[tq% rs%?f clt)igget%ﬁotlﬁ %ﬁgltorelac Cand nonrgnore than 50

consemeti ecaisinoekids lof @308 Iiolmﬁﬁtldn‘ saikiSOST polypeptatet conipmsmg an amino
i solation techniques provide a nethod, f

al ,
acid Sags i) AN SO 1 SR B: Bt cht PheS RrGRrenghe Bettida 1 capable of
clicitflg 2R hoka oo 30y HRA AT AROANAL IS IR polypeptide and

that uﬁpzlilrsdbﬁmﬁoﬁ oftac&@ﬂTRbiﬁoala{brbe i sol ated by freezing
tissue . in Il clw d nitrogen, grinding the frozen tissue
wilk peripimpaTtiglaeabystisients. the sugise mWéltle@ llmgme&fmsa& asgepiated with
a carrf bR Uil de AT o B %ygél%@r RolRRENOL AR PRRBEMde, and in
renoveprot el ns, separ at’i

partlcnaﬁamhodigxenﬁpm chrries pblypéiﬁide 64 ketBolerBapap h&l@bb}@ﬂjﬂ/\ﬁ th
l'ithiumchloride {see, for exanple, Ausubel et al.
( &8 iventipipplso praytdses @inaethed i peedycme aBiaatibedy, thakwecifically binds to

a SO?‘%l hb%%qtfﬁ?ig;égén%m Shrﬁmt%m(z n%h %Né\{glh & Sons 99 an immunogen

comphiak eCpetide BommpiRIRSat3Ragd 12 I @ﬁﬁeaitﬁi%samﬁlﬁcacﬂsg&ﬂ nb "Mére than 50
( 1997)"]1). Alternatively, total RNA can be isol ated

consepytivexanpiae 2ridg of roUpRT pokpaptida therpiate)dheSGRT polypeptide comprises

o SPGB0 LA SR A58, e s
compé&tetitelyi iﬁhﬂﬁﬁ biddi he SOS bﬁ’de Ut Ut orfelstD)a ‘tfﬂne morphogemc
to 4- Wi (199 ) at pages 33-41). In ord

protem(ﬁgbﬁ}) §|}-yp@| & Regep@@rbmdmg pidg ynd (pio b \BVAP LyRsN Reseptor bmdlng site; (c) the
bl f
mMe B0 PRl B 1< Pafte o bRgine L TR Bientgr potpeptide

compﬁﬁﬁg sﬁ@aﬁa{oda&@cse@mému@ sef foth BoGedBartkehosl! X8 € NM 004329 (SEQ ID
chr omat og (see, for exanple, Ausubel (1995) ~

NO:19)y 389673 1 ZIZD ND): 1 0uB- @ﬁ)}Zé)ad@EQmAN@llééms-iﬁw (SEQ ID

o B 08, ARSI A (s

NO: 1@9)9%74)AF§76W\(SEQ HOLNED) 09)VBF QOV833866 QREEY B &Y 10); and (d) the BMP

avai | abl'e kits can be used to synthesize
Type doBbteptosthindivg dite DNoapable ofi baslingf tr a @MHpTyspe ILiReeeptor polypeptide

compRie A5t TGS, idhecaienay eIt i A% Mbmdga i (SEQ I

NO: 1F9r BV a33946 (YR ﬁ?lNo‘M@f R0 (SEQduﬁN@tl 9)2@AA88759 (SEQ ID

C’oning Systens (La Jolla, California))

NO: lh@pthOOwOMSEQEDN@HB} bet a bi ndi ng- pr otel n cDNA

%?\&‘S can b m)dl i ed by const, uctlnf% a subtracted

qtheg regW IRYHER gaovug,ps a method for producing an antibody that
| f

speciflly k0% §P%S§*a&¥?ﬂ’§€dh5£% Slor BP0 comrising an amino acid
sequenv! det Koxtivin $KQ tTHAN®©: af 6,5&i 14, 4bnort 6t caniprifimigamniv@izing a non-human

exanpl e, Sargent, "lsolation of Differentially

Expressed Genes," in Meth. zynol . 152: 423, 1987; and

Wi et al. (eds.), "Construction and Screening o f

Subt ract ed and Conpl ete Expression cDNA Libraries,” in

Met hods i n Gene Bi ot echnol ogy, pages 29-65 (CRC Press,

Inc 1997)) Vari ous cloning vectors are appropriate

T T L o o . r~R I A - - o o o
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pages 317-337 (Humana Press, ne. 1993). Alternatively,
human genomic libraries can be obtained from
w@oeseessal sources such as Research Genetics PCT/US2004/018910
(Huntsville, AL) and the Anmerican Type Culture
animaCRfitheft infAudoReE kdtnptising Wefeptiad that chmpbiisds akk YeasODT 8bibeB@ive amino

cDNA or genom ¢ clones can be screened with one or
acids apd enopoioyn iledne 60 i easpuEBR SAnbing eetsslcbp@ﬁ asBOST pedyneptide, said SOST
st andar d nethod as_described. h d k 0
polypdbfoE AamiPring iy 408 Ry S o £G4 REF 2pgia. 46, or s
wherefir the hﬂtﬂﬁ)'dgflﬁlpalﬂﬂfohnﬂ-tgfr&% SOST Rehddmrot ei n

anti bodi eS, produced as described herein, can al so
bEhesedintl wilics @bpects diae Qma@tnowtltonamllémamg exidpErugvet rglerence to
n.fromc l.iQraries. For a I t he . :
the ol B Sttt haciscBivige: T wfiRE e including
variouk! RIFGEAGS s fdrfhe 1RGNk DOl eRsGRR B M8RD db@Nl certain procedures or
I mrunoscreeni ng fol  owi ng hybrid selection and
compdsitanms Kagi, phshsbestc.h,cre icampraed Busidyehce(il 88f) endiretpages
6-12 to 6-16; Margolis et al., "Screening | expression
libraries with anti body and protein probes,” in DNA

BRIFICDBSIORIP2IONEOR BB IDRA BBIGSS, 2nd Edition, d over et
i‘gté%e)efj% ) scHRABes 111-113%141’[1&19651%{2911[%7&%%{16 ¥ciffs8§$ence of Human Dan;

he sequence of a bi ndi ng-protein

- Humag OMémbin; Hﬁﬁa@@eﬂoehismdﬂﬁgnmrﬁ@rnAg@mnn@cﬁe dgrfeysteinabackbone.

g det f rsglgm {:qn eagtﬁel:'lss ng%sil}i} g ajned { h?sglsv'ggﬁwbgéieyoﬁ\fﬁb} %t[ ]Qu%nan tissues for

the exé% 191?59& Wﬂ)tﬁgbﬁl RleShBtaRf QLR %ecﬁfcaflﬁ qHe ﬁhﬁfa}i Beer gene. A semi-
ment can be achi eved usiRg wel | - establ i shed

quantitaivh Regemss Trawaiptas-RidymweiasnChaia Reseton{ (RdePGRhproabdure was used to

SR G BBt Pl R SEAESL LT BRI Rscrtod

gﬁﬂhq Ig{ ng mutual ly primng | ong

more |bgﬁ%c eotldesjand t he nucl eoti de sequences
dE@meslBeﬁdmaummar{zs dles, rebults ebtainpd Epm/ARNALBIsiH hSBﬁdizaﬂon of mouse
pages 8-8 to 93& Est abl i shed technl gues using t

embrysoq;eyﬁgms@.é@m@hélc 4o 260h% Hab g Foaw [enatall P g T’E“EPSG “Beer transoript

oA AR D 5 58 N GBS A o 105

embryb9 9ineBaBliot satittal sectibf I\Yétﬁhd);ﬁtSelﬁmd/o/Mnﬂlﬁandt i3¢hand 3D are sagittal
2:266, 1993; Dillon et al., "Use of the Pol ynerase
sectioishel - RABCEIYHOF or the Rapid Construction of Synthetic

i u g ~
%%?eso?}émdéﬁltri&gn Ib&t %g%tgﬁlah%E KE'&L]&%@ a%'h %@almf‘x#? of e different
polycl()ﬁﬂ antibpéige Sor26&ir Z%ect(dduamrganﬂchsmbeﬁ rift . mdkr® Adail i 111 EXAMPLE 4).
Hol owachuk et al, PCR Met hods Appl. 4:299, 1995)
Figurepf b shews specdfic TPEHivBEt of B - Hngero%n@bﬁdsg@s&& B@@é %ﬁl&en but not H.
Dan og r'érRlIh%C li:‘ll gfﬁcs%g{)ng Feald t? %g ?1:[ %‘u gft(%emhn antlbod for H. Gremlin
I ng- pr ot I genes can ai scree
antige¥ AbitQies F: B¥er 6Ff HoBRAaMKglre h(}iﬂio@& rmdtlhltp of ym uﬁﬁ@t]])adﬁantlbody for
pr obes havi ng nucl eoti de sequences based upon SEQ I D
H. DaNdﬂE notH. Beerpy H. {3emlin, 100 or 101 using procedures

SCr | er el in oy
}glugel‘,]? 1ﬂgs ra’cegr §g Vgegc:er}g o, ucwg g%/eﬁ {eﬁécﬁkzﬁ ?q}?e EGF—beta binding-
protelﬁXE&'@i" for BMPUCARI BVECH, dbdmioe BME-4C@Bschied ﬁ)/hﬁ%idétblﬂtln EXAMPLE
encodes a pol ypepti de havi ng a conservative amno acid

5). change, conpared with the anino acid sequence of SEQ
ID NGs: 2, 6, 8, 10, 12, 14, 16, 46, or 65. That is,
v Riguant Slemnstkzeesohh'ath&eldntc hatermmn dbetweenaho T Giobata b1nd1ng—proteln
amn oaC|d substitutions of }tf’nol DNGs: 2, 6, 8, 10,
Beer, and BMP-5 hgs 2 digsocgtioggonstant i thenl 5530 %M@Pgeam no acid is
substituted for an alkyl amno acid in a TG beta
bi ndi ng- protein am no acid sgguence, an aromatic am no
acid i s substituted for an omatic amno acid in a
TG--beta bi nding-protein am no acid sequence, a
sul fur-containing amno acid is substituted for a
sulfur contalnlng an1no aC|d | na T GF bet a

o, o - o -
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Proliferation, Vol. 1, Boynton et al, (eds.) pages
169-199 (Academ c Press 1985); Counuilleau et al., J.
w®Be@b/003dsem 270: 29270, 1995; Fukunaga et al . ,POT/US004/018910
Chem 270: 25291 1995; Yamaguchi et al., Biochem
Eﬁqg{lr%glgrlcien ?g?np}?étg %5 @g g/?bﬁllglite %:]Q;g%p}%l(gﬁh%E]lgagggtenwt%ilc%gréﬁne-lmot of
&LRf f gABALR éarﬂ}%dgﬁ de bonds that f
asosgi%]éc} I'n 5@0@ Yﬁe&sgg%é@ﬁ%ad %vg&gon erSvatlve amfp%%) eacolndS At fom
the cyszﬂﬂaxmes arcAlldsBhatddetsaolid tides gAp extre disulpaidedohd gehioendgna dotted line,
be identified on the basis of structure by deternnin

is uniqupéo thas/Bmiby whirkrmonrsetsivon-heiehia Gis dethed grichge: a&hepdlypeptides

i JERETEE, BT (AN B by o

(SEQ BYN(®12AnFeie ffélﬂ&lleléﬁnﬁc%ga@ﬁnbl@e lbéi@ BiHuiniti (8B QEID NO: 128) TSHB:
vari ant ‘gene on the basis of structure is to deternn

thyrotrapist befa chaimupiceirsoraSEQ AB| WO20):e N0 Mgn aV plsbeandi &Ptor (SEQ ID

oG E et e RS PRSP S5 PR LAzt 1 s

s i M AUt SEOTATE A 0 o015

CTGF| easteditveortis@e ngrotvtint fadtes iprechisngt (REQsIin NO: 135) NOV: NovH
i]lustration of stringent hybri a n )
(nephrblatama QsrerpreeetL grme W&Wﬁé‘l q(f%&ﬁ @??2 gé‘,éﬁ@ 3§9: CYRE: (SEQ ID

NOlﬁan' ng- protei n sequence can bind with a fragnent of a
“"ndcl eic aci d nol ecul e having a sequence from SEQ I D
NQgilrel ilsipates £8D aaodechoftha gorefregior xARPEE,(SOSTSPhre).
(I XSSPE = 180 nM sodi um chl ori de, 10 mM sodi um
phigasapissents s pusrlsl plfhe porpyesigh pERASE JOMOdERetyt i on

(w Dgll Cgirax?& lglg% p(rg\/ 91«§ \% ?1111?00%1?1%6? gnélo Lxgjsigﬂtrbg Igo/%g}}l from five

differedPenitia¢d! hahrd (chmlmbwat (§15Q61901¢o 1%‘8§tchﬁt)k|@ﬁ (NOGG i CHICK, SEQ
washes at high stringency are typicall (S)erfor med in
ID NM13Ysadri¢anxga@ed s dNRF Wkc DES u:agw 140 MOGG_FUGRU, SEQ

S T R IS T M-

(SOSWMNNT@%(PGW Bidb)0rfAr e5e5M RATE, SEOe 1eNQ0:65), and mouse
encodes a polypeptide that can be characteri zed by its

(SOST 1 Mm;sap&ﬁ@[@dﬁ@ﬂﬂﬁy or by the ability to bind
sﬁ.em fi i/:?ll tostgg iﬂ“égﬁ:&? 9?3%}13 nd| ng- gg?@el BMP homodimer is
Iy ReP i Kftnodi h
e
top of Hi)e BBAIP dim&0i% cactbork h&dao tTihe icirgles foutime ythe bt tedamakbiadohedegion, the
the human TG beta bindi ng-protein gene descri bed

core T%é‘?]fb ipRd the linkep befwesbihe &Y-terayrab @ cHr FREIMY- protein in
Ciligtieer €2 dEpickssa B exqulekbs§ thee F@eatd t BMbHridding fmgmeat focated at the

a .nucl ei c | ecul e encodi the tide.
SOST R dmiRaloisaicin 9 f VDR o P ot i i sdioh aat fpp{htial BMP-
bindingoﬁjig‘iﬂnt 14 P RNAbaE X Ar ﬁx?e%'yﬁﬁhnhﬂé ﬁ&dﬁé @iﬁﬁ?gsin%‘ a hydrophobic

ector and then i ntroduced 1'hto"a host cel

pocketaldiht iBMPtsorfbgeanactedpt i onal regul at or ysequences such
as pronoters and enhancers, expression vectors can

oeTAERSESL BT ORIk PRRAABIGGY seuerces and 3

thﬁags carry the expression vector. Expression vectors
De that are suitable for production of a foreign protein
i Bnauﬂoene;migi forth did iavéntpndalkibipilcio ntaaibla }(eIp)fulﬁD ek angastapding thereof

enents coding for a bacteri e at
to set Joigh éﬁﬁ%lﬁf’% pEEea samsiagde lﬁhﬁ‘%g o %f? 6 %&W@?w?%ﬂlat will be
rand selection of the expression vector in a
1medh%&9 eri al host; (2) eukaryotjc DNA el ements that
contr ol |n|t|at|on of transéﬁ'ptlon such as a
pronoter; and (3) DNA el enents that control the
processi ng of transcripts, such as a transcription
tern1natlon/polyadenylatlon sequence. TGF-beta

T o
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4th Ed. (Benjam n Cunmm ns 1987), and by Ausubel et al.
(1995). Preferred prokaryotic hosts include E. coli
w@nwsBesass | us subtilus. Suitable strains of E. PCDUB2004/018910
i ncl ude BL21(DE3), BL21(DE3)plLysS, BL21(DE3)pLysE,
Dhle1cE414! ,shblid, b&HBlderstdod! fo mc% inOHrGbptides (e.g., antibodies,
DHIOB/ p3, DHI IS, C600, HBI A, JMLO5, j)l\/I109
recomthmmtcbmm PARRIErS PERES, wm@egesn@sHpm@ng e, naglgic acids (e.g.,

DNA, B R o e o B SR e G0 16 i S Such as PNA); and

or ébfﬁf oRfc hys subtilus include BR151, YB886,
ganic s OH%N|1f§ﬁQg%d B170 (see, for exanple, Hardy,

%F%bwé sisnddibeginitetsteod S0 'indludeDitsy Bhaovri egnovkl member of the TGF-
Practi. roach, d over | RL, Pre 85

beta st st PG Bl e P Hdepts PSR RIS st s
afﬁ%kﬂa'r%%ér%’(&‘” Eﬁbutl(h9§ﬁmﬁ§st§dﬁ folrefePid M8 r&i’ebto{ §§&1ﬁJ 9 a particular

Expression of foreign
membgr itk ’Iﬁé}Fl-betdEsupenfamlbe(mw@chmgbmeng@hb gansc pmtsbms (BMPs))
purificatj 03 of spegific polyclonal antibhodies,

B iepeis gt nabra corgh S SEUrsioos g TP gh g Bt specific
bindi arfg‘}ug{ ﬁgr:jé plxmégf’ag Snehrbel Gt s ngt g@'rﬂ&ﬁﬁéﬁ %f e T@Fl‘t%%_’kuper-famﬂy

netic Mani pul'ation and Expression of
(including i Homd i ®erphopenidvipnoeine NEMPY)}. i b%;mhc&”m eRamples plf €BGEibdta binding-

plications, e 137 (W ey- LISS 95
plotengga?lgﬂ%rot@@(weg%d% feﬂf(ueme eN‘P?s 1i % ﬂ?e%é 1% 13, 1%9 and 101.

ke
tﬁﬁﬁ% 'ﬁg@ @ﬁ nc.
prote1ris9&ﬁi) DoneTherghagedioprdteias SBMPe)i gronld tHe smaerstebd ite refiat to molecules
means to introduce cloned TGF-beta bi nding-pro

WlnChgaéW@’sthen%CéW?%ééf Tedpega osbp%mp@a@fl@s@mmw@ﬁ%&s or allow the
blndlng § J?é%%%t d}? M%}SO&%RB?% Wﬂ%ﬁgﬂog r&ﬂef?{s QBMPs) to their

cl ear OSI'S VITus

respecti®é irelceptm by @éiﬂ(ﬁ\ﬁiﬁg oSprelentiag DIGISbethifton hﬁdtng&h CRGF -binding-protein.
protein (hsp) 70 pronmoter, Autographa califarni

Such ypiibiteen mgy |b9r?@e¢laglp%w% L ImRledb A o) Rt ywhyeh inhibit the binding of
the TC@:’; § Ovr}d%rgl'%}?ro?%i an eE g #rge% dseﬁtﬁgg(#sgegg lﬁ%p %ﬁy

W@t&rﬂtﬂéf@@% T&npfsﬁtﬂiﬁﬂl? rthat S¥idapdble df Ftﬁﬁ@tmglﬂﬁd eqetdston of desired
include cell lines derived fromI|PLB-S) |

proteiigpdie pyp@tparrﬂwgmwdg wumptm%lrnramoteé |elemqnﬁﬁethafs@ré [ppgrably linked to

the gees?sé) }Cc}eaeﬁs% ]S’Fl'h ctor m }&% &quoégillof(de%ﬁf%‘%ogﬁﬁﬂ c_acids (“DNA”),

ribonuafoiN &g RIELH| Sor E%o@mlma&i@ﬁdof aBONiWgUesg.f of DNA-RNA chimeric).
produci ng reconbi nant proteins in bacuIOV|rus systens,

Optiozplky, ﬁqeo&pp@g dndyyinglyile @pobadg]ylatlon IVEEHSHOP e o nyfre restriction sites, as
Bacul gvi r us

well as qig o moTC ex%c%apﬁ%ﬁgafléelrs SHE ! hoB?og&cu’f%h&p%g&ans?&%eogryhygromycm

phosthfm&ra(s@d AddiRAAES, &eqaznd; T% of the hbktrNahbseasd the@ector employed,
991), by Patel et al e bacul ovi rus expression

other g@r@tle iglements oA a@a@mnggn of replipations pdditisyal tnuplsic guidrestriction sites,

205244 .
enhangye efnes: PargeeedBuioiBh o tuBESior 985 oty edhers, may aiso
be 111031?)?)?&6& RiolfeFéetoVdcRfifeanesan (ed.), Bacul ovirus

preSS|on Protocols (The Humana Press, Inc. 1995),
b geoulelSas o r@(Ipirc asisl mpleTde Hrabisowy | integrated in the

genon@: QE!;%O org Isrg: %‘x%mag Tgpeq\l}g:rﬁ?}gwéfﬁ é;,F Cé? -binding protein
that ha%%%m S tedlﬁgxﬁ)the erPohﬁéTDtI\gﬁ( ofh @ﬁkﬁgf&fcec%ﬁh?ﬁh 1sB1a}@aSINA molecule.
I ncl ude pronoters rom GALI (gal actose), PX
Anothépbosghio gf)anesdafed kiclaisedcid wokc(kl Jscmdiemlcally-syntheswed nucleic acid
dehydr ogenase), AOXl (al cohol oxidase), H $4
(hi stidinol dehydrogenase), nd the like. Many yeast
cl oni ng vectors have been dé%lgned and are readily
avai | abl e. These vectors include Yip-based vectors,
such as YIp5, YRp vectors, such as YRpl7, YEp vectors
such as YEpIS and YCp vectors such as. YCpI9 Che

' g, - .
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anti - TG-- beta bi ndi ng-protein anti bodi es "bind
specifically" with TG--beta bindi ng-protein of
w®e@smeeass | D Nos. 2, 6, 8, 10, 12, 14, 16, 46, POr/USH04/018910
but not to other TG beta binding-proteins such as
molecERAhat Gehdi6itdgratedThdthe Sdnokae ®Tlah Brgafidhi. DIEH ©6lall nubeic acid molecule
present invention (including fragment s and derivatives
may be gerosst PN{a DB, c—,RI}%A; womaasedcﬁt leagigppart af nyelec acid analogs.

Rt BPedRie s LRRRYAE P IS est ARG £L] Rffbcontaminating

celluldr crb%pé@lbﬁtg, seRhY @aﬁaoqafydﬂa&q 1pi/m b@ Btﬁ@ﬁarmmeeo@aﬁh@@ﬂn@asa ssociated
are Kknown in the art as gG3, 196G
with thg Ipplytpﬁptl@ﬁmamturbo@refe@lgmpb@%at@pohgem@paam@t }pas@ rabout 90%

e, ot TR i RAGH 830t L0 AR LR w94 p

Wlthnq %éﬂtd'n@ dnfbh@inRAts Qgﬂmdﬁﬁu}f p&elﬁrbréﬂh}ﬁfoﬂaddnﬁlﬁﬂlarﬁ%ﬂa{%@q%lypeptlde if
Pol'ycl onal anti bodies to recombinant TGF

it appbars ciomgraplyatsed singledrand aa Wswlé@ehwﬁhr@oqmsbﬂ@dﬁue staining. The
term W hse noﬂ% @g?{}igg %cgp%ams-olélpg &‘tﬁltesi eogrrg@gjlﬁseeagntgpfecules) means that
( KhowR in the art
e
(e.g., NEI&prmﬁangmmf) foreign pr otel ns in E. coli using
plasm d vegtors and pyrification of s

po&;l@patﬁ%aﬁ ant i bdgiesthat | Wasprplegdo fvn SI%QS%&H@S{%%M H G,
d t zal
Sklem?@ e‘i‘ 'ﬁ? | A s?%ﬂﬁ&gﬁ RS étﬂ%]{zgfé%c;%) d& Km&é%ﬂéﬂémzd@ a981id-Springer (pub.)
6 196paty 65 bﬁaﬁ)antal diadidesimaile tb wah Bab]hqm hypesesﬂosmccatlcalﬂl generalisata but
such _as rats, mce, rabbits, goat i

or sheep ti-

possibpyrdiffng pp rif&fhr‘?bo%‘f SPRPHRAS P 61%Fy%8¥1 n%ﬁsegféﬁtm “he ' presence of
asymxh@c%‘lg @ﬁfg{?&l@%ﬂ ot aﬁ%{ giﬁtﬁg I?xgdgg gﬂ? %l}@drﬁg Ifﬁélgéilg Ry HRRy BAdeSBYRe jaw has an
unusudilpgass dppairbyceandhit bendipjeut i cal Iy usef uI anti bodi es

i n__baboons may be_found, for exanpl e, in Gol denber

al Humppiged antihodiesl” apateeprbisaml Brelinson Kych Wyree/of gon-human

991

animia SR ang ALY QerbSTR ibns UemorloBlonataniRAEE haftbheit Hppsterred from
heavyra@@ilight efiBlethalhs f thamhindid € ¢thei ion-idonai mimslyinteumiglobulin into a

any size or amno acid conposition and will generally
humag y@abledorading east one hypervari abl e anino acid

544480591 83PANSLl G HacUE PR BRRFGr SHUSHORE, bitls o

F(ab)J, €abQIFa8OMR] themBlye. bRe &16§dlb£ ablceuraf £ro BQEBER tia@inent binds with the
[ m’runolgljl obulin heavy zg and/or light (VL) chain
same griigeatihat igeeagnized Thihs iptget ?é;tlé? -eFemexapple gp sativldpibeta binding-

e T ey a2 A

aque @érﬁbhlﬁlb%ﬁfflﬁugiﬂént &t bitigeatbinghy fiab@eM A18Qineudde Ry Bynthetic or
be dineric and contain VHVH V -V L, or VL-VL,
genetlgal}{m;

enginasreghiiretein that actahke mamttb@dﬁ by bidivg frcoseciis anfigen to form

a comgzsocl!? 3t&% e\?g{;‘c o(d‘areﬁea?’gﬁgesl ind dé es&lagtl%q/ g%%mfn?ts cox?s1st ng d)f the light

chain SafiE r6Hi6:€CEVY fraoffenRXRMEkiEn g/ ¢ bﬁth@ \ch%b'l'eﬁegldﬁs Bpfh@ heavy and light
bet ween the two vari abl e domal ns, or through a |inker,

chaing, orecanbinpitesinglp epteir @Olmpﬁp@éie moggchlss rinawhic glﬂ@tcamdl heavy variable
reBiOn oGS P GORATT LG bt Rl IRl Ay PIUE} igeition wnits

conméfﬁ‘i@'o@%eean‘i’iﬁ%blﬁ rOidiis tefd %131?@!}1%‘11y16§fv§1‘139ﬂe tdaemeof . By
engi neered version is nmeant a variable region domain

t Matdeteatablrclabel ismmetbculsion gtore thehtrnrtzertoniigated to a polypeptide moiety
engi neering techni ques. Such engi neered versions

i nclude those created for ex le fromnatura

anti body variable regions by 1nsertions, deletions or

changes in or to the am no acid sequences of the

natural antibodies. Particular exanples of this type

|nclude those englneered varlable reglon donalns

T oy o o NSNS
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sel ecting positive clones which produce anti bodies to

the antigen, culturing the clones that produce
wapioshoexdses to the antigen, and isol ating the PCT/US2004/018910

anti bodies fromthe hybridonma cultures. In addition,

such 28An aftibodlEoibgta AiuRibi® gcil madietyo ?fﬁdub@d)fndlécuﬁehﬁseﬁﬂ for diagnosis.
present invention nay be derived froma hunman

Exampleh of Heeriable datickolgludpiehalators ridetasative agenisp salieisotgpes, fluorescent

obtained .fromtransgeni.c..n ce that .nhave been

sgenis RSG5 B IRuEent QUbt e M nt i bodi es i n
I 85 RRABS hefedn,ast! FBRMLBoNAIRNGR. a Mid1EdHS cbRBHEING W anti-TGF-beta
el enents of the human heavy and |ight chain | ocus are

bindingrpretettu eritbadsit or sty antilsodyf fnpwentd eanidve dlctactarlee dadey i en effector

stemcell lines that contain tar eddi srupti ons  of.
molectifc B istRMotle RENDSCERAE i TG, TG cp QY Fighty reduced,
abilityith @Hﬁigﬁ@F-%eﬁ‘bﬁrﬁiiﬁgiﬁro‘ééiﬁ taﬁ@ﬁéo%ﬁlé%ﬁ&ﬁﬁ‘s BbleRediugstion.

specific for human” antigens, and the m ce can be used
t Abbregidtions: hufe@F-hetai bodyErsesfomingg Grgwihi déwetes-beta”; TGF-bBP -

Tran SRSl SRS B0 B3k 82 Lo RS esgnacd
“[1. BRghU LR ' ehitdfrotdi@ ) PEIRI efo1dherasd\Ha Raction””; RT-PCR -
H. BRZ BB 0o rhorbogchDorGd TR Fhaifherasd ] Raction

PCR {199¢bs ivbmlnich ®I6A ianfirsbtdbsesibedmtbeDNAohangdeveng transcriptase (RT);

puri fi from hybr.i do ultures b vari ety of

DNAgAy - gmegﬂéap%% ﬁﬂ%é@qugﬁ%??@ét ﬁrOB‘H- t echni ques
| el e afdvenidtey felgfrﬁr@ltf&ﬂ{o%p vieb . R &ilfis Af TGF-beta binding-
Sephar ose, si ze-gxc usi on chromat ography, and

proteing s exdthangetholds ané togmpaphiyng S@e neifeasingk emgpinenerod angeant in w arm-

2,7.1-2.7.12 2.9,1-2.9.3; Bai .

’blood%t a_mgr%egd'esﬁ Brieily gthe presgat i%ggmlpﬁgg S%ﬂ@pg%u}@n(tﬁa %51 ’xp%%;tgg %1s%gvery that a

| 2 i C i . _ L . i1
5 B0, LS. 5 Q3 e A8 Whydforcn iy
resultd in ardye benditesi (selbtostebsispelepateized dgivent smindral contents which are one-

anti - TGF- bet a, bi ndi ngprotein anti bodi es. Such anti boq)é .
to fourvilgnagnes thahi ool andigiualsorl igamhi cussed 1t Braspf glefl O elow this

: By f i i :

T .
inhibiedhe b esf thy TGRvan blrdiad-prdedih adthe TAF-Beta family of proteins and bone

illustration, antibody fragnents can be produced b vy .
morphegegaRiqteing (BMRsh gad ssthedstqf pidiziag sich WOSEGém itpr ipcrgaging the bone

miner%lgc\rc/])ingégt (?fu&?rﬁl-{ﬂ%gggp éﬁﬁlaxgﬁgﬁltcﬁ%lrfgg %lp é%anr?pele ﬂ&hfanﬁ)r. agment

er ave I'ng a duci ng ‘agent to
roduce 3.5S Fab' nmonoval ent f ments. Optionally,
N S rmed using a
bkoekisiagsid RUR &iQkast Nite fiBY ndrmar MRS hbRtall 8&dlty in humans.
fromcl eavage of disulfide |linkages. As an
Sclercatebsis naitai teen that wag ppplisdc by [Heasery €1969) ifapepsHn G., Sklerosteose.In:

i JH2RHESE, 510, TORRNELENL S8 {1SATE0L5, 04,80 K 1967, 351

355) RX3MBLGderPYinfial 48 "REY Buckdnd hyBabsBkis Nrtichiis %ﬂ%ﬁsata but possibly
N | 89: 230, 1960,

i sonoff et al., Arch Biochem Biophys. '
differiRgr ine radiddbgic happeardnce? 31 1the, ban@5ehangeke landhndiffering .in tha presence of

Met.hods in Enzynol ogy. 1;422 (Academ_.c Press 1967), and
asymIBGries apeays sy s@bgof%hs}r@-zeﬁ .aéf.i %gf_ﬁﬁ G0gers &) Mo gse-
O5bRfostiBLib oigsnﬁ\fv Rh&@lﬁ' {39 ek DRHER1 Ss‘éﬁF‘-d@ﬁlinant disorder that is
separation of heavy chains to form nonoval ent
charadtéritet] -byesidylychisemifatabsoberdtc lekions béthedlonaviade adfult. The condition is

fragnents, or, other enzymatic, chem cal or geneti )
Progresgivhin® Glreestonsis AdreBapa g%lapm%tar BiRgclaldiat ﬁeansq’%%jﬁ% Fith syndactyly

j t e ' e ' ol : :
vo 8 PR BB, 1R SERPRLAR Al e vt s
reconbi nant or engi neered anfé' body obtai ned by the use
of reconbi nant DNA t echni ques i nvol ving the
mani pul ati on and re-expressi on of DNA encodi ng
ant i body variabl e and/or constant regions. Such DNA is
known and/or is readily available fromDNA |ibraries

Y o o o .
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functional groups include, for exanple any free am no,
i mno, thiol, hydroxyl, carboxyl or al dehyde group.
wodaoaoresit of the anti body and the effector apdl/v82004/018910
reporter nolecul e(s) may be achi eved via such groups
stature2 el BANPRPEERA il ®idhale GltaBN A heBHP P sixNfdeher efok€CtTe Kne mineral
reporter nolecules. The |inkage may be direct or
content ofl hemezygotes saghe & e bifolg matmth@tgolvﬁgr\@d@lm pgrm@ﬂm@‘aduals and bone

minerf G FOBER (68 IGHATRLG PR ket e TR asred S

bagd SEl'eﬁJste(ﬁb‘ SHn@dnfe: oo%ﬁfs%ﬁﬁﬁ? i8R ¥dnBrs/Bf DfitcRId@8ent in South
origin and fragnents thereof (e’g. ricin and fragnents

Afticat heor@mxlmpteanﬂ/ 1g€| odindudly yiodha Aﬁnrkaargr yoopiktian gire carriers of the

mutat oA AETFY.  EREREREL S 1QYoEaREuE RELTS are ancedotal

report 8f $6@ea3éd of *Bbﬁé %Qh&éi ha!ns%tlh%ta%ﬂgae@ Swittf 86 a@g@mé@pathologles
enzynes, nucl ei ¢ aci ds and ragnents t hereof such as.

(gmdﬁ»ﬁyoﬁﬁﬂﬂ&n&gﬁnﬂbﬁents thereof; naturally occurring
and synthetic _polyne pol chari des and, . ) .
pbPpAPRIpAHRO ﬁglv%%vlgarg iwqh%law % M%gmo&m ijn patients with

sclero?c@ sde'fhll icﬁﬁ? il F@J {oaﬁié U&\Jei' ?Fo%iucﬂ?(ﬁf bf %{’Hvﬁhl Normone and
radi oi od e; and che neta tabl e reporter

cortisgieo LIﬁSiddﬂmlnudﬂ ldreioat éei/elmztralnsnnaill mojfﬁsteé nndmxolnlp}su disyever, bone

or compounds that na detected by NWR or ESR ,
turnovep, #EFKeSS dRTRP IR FRGCEs %f(ﬁ e sghaats egieeralehdops é)rrgcoﬂagen C

oo SIEPTRL N SEL e  lihSeE . n s 726,

1995) @iadi&atOthat BBfSit AyparosteS1ARiB 3B vitNuweriated withithe disease st that there is
i ncl udi ng chenot her apeuti c, agents, antl-nltog
normaj e rﬁﬂlghﬂﬁa KeFBRsse asteoclatyactbRY &t mspRiseh &Y snggprs of bone resorption

T e L

resistahfdid bAssphhtades tahé galattosyd rhgdﬁohglyema (et @%)rrpélo yigaay).
herein are intended to be illustrative w thout
| S#PMSW@SI@ Fﬁe?h%ﬂ@]@élzﬁfhby Hhsi qontingal deppsitjomafibong Hiroughout the skeleton

durmg: ik t11f CtH}l £ 2 ag 2 ni?&gg #r%l?%g)ﬁ(egggﬁﬂtloz?({%}%&t{é? ﬁg%%g%‘?gi 'd%g@s‘ftﬁon of bone

mmerﬁsleﬁtlst 1oOGEEV LD WEH A8 bORe th are@d bO EiRNdkelitdn whelephalea,an absence of
mechl or et ham ne, cyclo hos ham de, or uracil nustard)

mecha@nwcq@prs\@kulb At qar@m@ Tp hpmprygoissapito SpRsteRfigethe overgrowth of
the bo&eg 8&hl¥ el? &)JJ P aﬁ gglpgess 8& a%gl lehJ?Tﬁa]tl)? ko d?ath due to excessive

hydro§t£t&t9ﬁ1‘é's§u@@ bh ths‘ ln@iﬁlﬁtbﬁl Mg, alCythad p@tsrt&” thénekelerph Gete i@ generalized
t hi oguani ne, fluoroacetic acid or fiuorocitric acid,

and diffise icksrosts, Gowlagnl seds| @foﬂwdnong boaegate grabmkirkened 'resulting in a

substa(lgalglncre etnaﬁgx osﬁye )gﬁm nl“crfig Fo 0%51%1 C{loeﬂs are n&g%ﬁdqn % thwkncsss which in
turn ifRkdaGEME sttengBlbf 5B 2QBEH4T HARE. Q@léto‘ﬁ@tb'oﬁ&ﬁapﬁ)eﬁhﬁﬂfsualgﬁ’opaque to x-

esperam cin and derivatives thereof; mtotic
rays. i nhi bitors, such as etoposide, V|ncr|st|ne or

\éérs] chirEheE (el’.li’l ??gcge gig I vat AL Estlh? é‘%’e Cgfeﬁe fc Wgﬁngcﬁzﬁt is respons1ble

for th&'SEIRRREDsis SHEdtoRS 1AS %%&9 RJali£eR 18- the SoRSPSHT &Hﬁé&@lﬁoﬁfosome 17 that
testol actone), progestins (e.g., negestrol acetate or

encodmaai novql prenges péﬂmrﬂé@}}é)e'at‘temdmg@mtmg ém;ﬂy éong.representative example of

wticnh ELLSH BLRgsL ol hphosolat o, PRIYESLESHOby o e discovery,

the mé&raﬂrsm LAPERE haliZaR6D 'isaﬂié!r@ﬁﬂ d%fé@ctbda%lowmg the development of
m t oxantrone, ureas, such as hydroxyurea; hydrazi nes,

assayssfoc hndscmesoﬁhatr imamasfebomfr mimdralizatdm sandsise lofasch molecules to increase
dacar bazi ne. Chel ated netal s include chel ates of di-
tripositive netals having a ordi nati on nunber from 2
to 8 inclusive. P articular exanples o f such netals
i ncl ude technetium (Tc), rhenium (Re), cobalt (Co),
copper (Cu), gold (Au), silver (Ag), lead (Pb),
bi smuth (Bi), indium Qn) gal [ um(Ga) yttri um (YY),
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bi ndi ng protein decreases, and therefrom determ ning

whet her the conpound is capable of increasing bone
worzeeepedisgont ent. Wthin one enbodi nent, the ceCT/ESHEN€018910

sel ected fromthe group consisting of the

bone BRRAI 208tehis biyd inf the GEAMRBCOYrevtntibRB54 FideEniyr BBliseases.
human bone from bone biopsies and rat parietal bone

TGE-OSeRERSUSm YVt hods for detecting the |evel of
expression of a TG--beta binding protein may be
a&‘he rhnshedng rGawih dactoabett (TGH-batsks sypef-Gamily soktamana variety of

the a nd descri bed herein. Innun assa
growty o BEIOTD A1 CREIMH SEPARES CIFTHGS e é%l tlgﬂr 4at both the

t pr [ r €

e, R 1 S A e s o

biologi@d iredpoatuzothas affsct a mlgeoivmmyu @froelti tppdsat Mmy of the TGF-beta family
Enzyne- Li nked | nmmuno- Sqr bent Assays (ELI S

memher«ml%ﬁ’{s Brpertanfapeiions dHring thegmbyyesal %%%%neﬁ dn\patierg fprmation and

tissue la%ég%@%aﬂ(o hhpétﬁﬁlgg ?f&oﬁa 1?"1?%%&& 81%?35’@9%{% ‘e é‘i‘,{}ﬂ W 36%%3?‘% and bone

repair@€ s aeotitlbgdaes in theliaboulag®r yf ﬂ?ﬁﬁﬁﬂlhunessypfeﬁv) . IrSuddition to the
I Mmunoassays nmay use an anti body that is specific for

TGF-beta' e thye suPwi ihai K ginpiideseithy Hoap Momhegenint Proteine (BYHs) Activins,
Inh1b1?1% @%%qhe%d%%%{e P gt(florpﬁgc%lg r(p?fF sgg.‘\ﬁecuﬁalaf?%rﬁwﬂl IQ&H‘Xtrophlc Factors

I'S Specl or a repo

(GDNM;) aphieshry @ldshiicdi{dn Redseabllitivdl MgouphOtedieral sad[tenbe\f@lmxeﬁ that bin a
| ypeptide expression may al so be determ ned

speci mnﬂm;/lnwgatg@eerah@}%Eanbb Teddigenal sravdicatdorp N@'thelil jihe sub-family is
posmblg %e %) sqggtﬁéfegﬁelgcgczzags%gv%hph% ‘%We < Ogrge%b%rgl ot;thg gl’rlll%l, lerB %gu% In certain

inin
1r1s’ca115$13:> shEY ad Fit R1ePt L BNMIP-6Said BVP-P) 188 MBfiné @&iQ@1adRy can be as high as
(SPR) . Alternati velﬁ/ the | evel of expressi on of MRNA
e

75% ogmansdn ﬁ@b@m of élp—'esmai grpap- Baisdetsil o id\?gtlbfr@tablueﬁamlmla@presentatlve

tat enmbodi ch assa
sequef¥I0 ol PR el ErBPaS o5 RS foust L AR e from other
memgemﬂme@ FAmiy. the TGF- beta super-famly or a
TG--beta binding protein is first bound to a solid

phhs erystad Isirociere ¢yTGhdietai das beeradgemnetht Ehﬂebmr@ll feld af the TGF-
| abel ed fam e r of the TG--.beta er-fam
beta2 et MBI oF e voRBP RS CYRERS deOcs Sk iibten Sufied by three
dlsulpmeeondgw eplRQelafich @%ﬂ%@by dfe bRulae bh'dgél ri@ aﬁtﬁfarauel
whi chever pol ypepti'de was bound to the solid phase),

t RE&Tsdta digphla by ivdisingdhe fomahatidreoGhederpioligomkrit oo,mpleacs of type I and

type egtgétg% glgglils }elit;ﬁl ¥ % ggtg] {%)ggglg‘?ﬂ? resgg%eg:rtwg ﬁiésginct type I and type II

subfalYDle8 ¥t @R MEthERn& S & it HineBRInE KiiRke HREptbR. | ACEAIENG: type I receptors
bone ni neral content as described herein are those

and fivet woull e scephrirs h avkelc esma slenti fivel (seaHiamgbath eTak; Oetakine Growth Factor

rev. Sl AP ishone Bl sk o ryiedionp it ettt CRAfhe, TCE Beta amily
membSRY iRk ythe@%%ﬁﬁ(l%r Sbtidn2BY HiddRhe ‘*Eé%eé’ébioﬁ‘é it rtRAES %Extme/threomne

i nventi on shoul not b elimtedt o the enbodi nents
kinaseesativitlye (Eamhtmembdfm i E&F2bedn thnBly bindp &y & icharheteristic combmatlon of

numer ou ar amet er be altere such_as
type Tregd. %E?il f eI&"@og?tg‘ %aﬁé@éh a’c’frnWe‘g T eRingn b%ftg Curfenq model for
| S I ect 5
TGF-4 1ékopASRuTicr, & YOrRCtY it AR ARRCE) theltypd Moreocptor (ToRI,
whxchvuh:eman the satl metnbrinah ec vligorhearicfopabl/ith axftmatwrlemen T hereafter, the
one m n%r al content, conprising the steps of

type Iésas%@arr{a ReldrvBich oargiot hin; liggnd é thsi absenpp of TH&- ﬁc%Séacmited into the

cmnELESHES, SR BSHET kS B N St T

TG--beta from said exposed cglls is altered, and

t herefrom det erm ni ng whet her” t he conpound is capabl e
of increasing bone mneral content. Simlar to the
nmet hods descri bed herein, a wide variety o f nethods
nmay be ut| li zed to assess the changes of TGF bet a

. o o o, R o o N a
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met hod i s provided below in Exanple 6 (see al so Durham
et al., Endo. 75(5:1374-1380. Wthin yet other aspects
w@Rooshes1ps esent i nvention, nethods are provi dePiCT/082004/018910
determ ning whether a selected nol ecul e (candidate
predorARGMy ihS aCap@bire rithf ih NAYEAS| 4@ Bonge nfesigidl (GSndentain) in the
conprising the step of determ ning whether a sel ected
Juxtameoibeangl regionh sl therebiyeactivaien RgRdf l%m%@@d type I receptor kinase then

o RIS AR R 005 e oS SO DL g et

where@ﬁb?rlrﬂ&ﬂﬁaﬁe tragdceiption 8f §lesific @ehiédr oxyapatite, or a
surface conposed of a powdered form of bone, crushed

BONER&'“

W O | y
hﬁNﬂﬁﬁSﬁﬁ&ﬂﬂhﬁfﬁnmmhitlOn of TGF-beta binding-protein
| ocalization to bone matrix. One such representative
NRUASEr bdv R \h Q@uﬁﬁrﬂﬁﬁdﬂg EXBom forthalis®§vagltB® identification of the
Ni col'as et al., Calcif. Tissue Int. 47:206-12 (1995)
bone mnrphngermrpmﬂmne ABME%), tal knovanasd @sieomcapmtemdg@ﬂsb which regulate

cartil agqr:] L g&r@bé?%angg‘%éﬁ n\?lg%| ﬁ&@ﬁ?@%selq @gecsﬁféﬁil dgzﬁ bo¥1e differentiation

throug?rlecﬂr}‘g%%dd%'o\f%kré(nth 'ﬁfb.'t m&ﬁd&@oﬁhﬁ%&& c‘ﬁf‘tﬂ@g %p&ﬁ&}ﬁl}f éHi'l‘ daXcification of

he sclerostin polypeptid The capability
the caitfllaghevmtﬂlabodyaswn atiffedontihtiohr eﬁmeﬁebb]hstm B:pxialforrmhon of bone. As

bl ocki ng_bi_ndi n a TCGk-beta faml nenbe S
deseribedERim vy e SENET LESI BN Tomibpurrien opra Bk PRgoa QP and OP-2)

ny; J
see, 30 XGARHREITBATOREES UchBat BEIRLIBNES): 0 SC?S?’S%% (BMP-30,
Grow AN fféreRtdtion fdca@km)O(G]pF&@gntdeBadk Rl 2644 (BBEPYet@enBank P22003

famly nmenber to sclerostin b airing sclerostin
(BMPAsienBrsk PRI qmwmmm%%aﬁ SBMI (enBan 34820 (BMPY);

cean a0 008 846301 YRGS BR36 UARIEE (SBRAYgBBs0 v,

Growli gE@afidtidnl ot i peichot GGBFBVE; GRhBerinavsyEl BMI Y are members
anti body or fragment thereof may be incorporated in a

of thecBGF-Hotes eupeadmmily.orTherstaling revolakionastielonsarvatininchetween members the

BMP/ ! e o b ncf@gg?s?seﬁ@f Iq%e%%%téc\é Eﬁ/tt 0 Jiet Er gglgqu%qn% ang function of
animaE‘t. ?e&'v&a lhey r%ba{&le fo'f M1 T TR of BRAL/ RS fa¥del Yn ufﬁ@ortant question

anti or f agment ther eof that specifically binds \
aboutt thes bioémgisatll relewcd eofl sias appamnamedenddmey ef flaceddifion to postfetal

such an antlbody in_a si ans
chondgqgspessy andRAAOLERES S ErBs bl %fo %@E%ﬁiﬂﬁﬂs (including
, Halo) :
o Y, 7SSO, 9 1,20 9 g R pns
organ@@inbsew{ patbidhedabs egane dacludinp tieokidaeei It isweyw nedeestoddthat nature
the anal ysis of an individual test nplecule, that the
relies pﬂfJeS“z@lﬁaniﬂn(Péﬁt feg @ﬁkﬁmﬂar meschaisas thilred dg prayide the emergence of
spem IZFCL tlﬁyueg ,ﬁhgt he sel f%ﬁ'ﬁ yQE aﬁoélgﬁnp %gample of nature

t UPE0f conpoun e rec
parsi d1|§r BRnhiet HERipkOsHREiafLedt HQICtiéI%pdé}floylﬁgJ lnaslédntar dsoforms with
nol ecul e t hat |nh| blts t he bi nding of TGF- beta
minorhiariaiierginpneine iapidtnootils Wi glhlyfcansearyednmsginsiy-terminal regions.
CAND DA EENVR G ESs Aarpit eccuBbl @toteint. r’(ﬁ}bc&f:dtﬂlmmm like BMPs are
assayed for their ability to inhibit the binding

protecfiFal @lga‘{ﬁdnmth@ %lﬁcﬁe& ta" ieJd parhgxyreainlappiuge ﬁ’éﬁ%@? that are then
secrete(ﬁ Er th%fl er Gluﬁﬁf: K&z %jmﬂg Hf&?l{beersd %ﬁlﬁbtje s&%lapf%nsductlon

e orga ECU

byb1ﬁ@h§@bﬂ>@$&twe{¥ﬂi Bd)tﬁstypa" 1 pRP tjpded semiﬁﬂthmdhhﬁﬁ kina®i @ceptors. Type I
nol ecul'es. Al'though 1t should be evident fromthe

receptarss éurswhish BMRswinekizact ehdigeadidingdirde BRI dglso known as ALK-3)
descri bed herein may be utl|i ed in the assays
described herein, it should a so be readily apparent
that such nol ecul es can also be utilized in a vari ety
of diagnostic and therapeutic settins. 1. Organic
Nblecules Nunerous organlc snall nDIecuIes may be

o o " " L L Y
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(see e.g., U S Patent Nos. 4,528,266 and 4, 359, 535,

and Patent Cooperation Treaty Publication Nos. WD
WO WO 92/ 15677, WO 90/ 07862, WD 90/ 028PCT/US2004/018910

pur chased fromcomercially avail abl e sources (e.g.

BMPRMWV(AoabReh B &Lﬁttg RiKDs () Dhroe(aRosglonin ReREiRAp. Of the type II

Li br ary Kit). b. Ant i bodies The present invention
receptqzrs,cﬁMEebHdrtD |B:MB itepe H nedeptop E3VPReR), IActigimigpe 8 (ActR-ID), and Activin

spe B De (orrRERab R T e rretyels e Bof Begins. Potymucteotide
sequen%@é Sh@Shd Rnfed PERnb dstid THMRASE RS BNIat tyﬁgyl Reptoe PofyPEptides are

generation and anal ysis of "these anti bddi es.
prov1d&'dh darthe KooiBask ndayablaee, ubefashmple, KreaBank rNMpPa#32%(51R i NO:102

encodem | e S pEo R &?Lﬁgf&.‘sg&%@“f& No:udt Gl b e D Nou17):

_off @*@@WN@’ RLiddod 6y §BY 18190:10kPH95950 [SMPIIH NO:105 encoded

thé sclerosti’n polypeptidé to oné or nore
by SEQt]Ddﬂthlgﬁﬂﬁﬂ_Q%O&ﬁl(ﬁE(ﬂ ® NOch6amcadeddnt SHQAD N@4R20); and D38082

0 ety S R bt e
Py ; . &

B

(SEQ @paNpl: K19);aamd | AeXB3 FBEShEIE@IIDONS: 1 109. aEbllynmlecﬁrdeoieqaences and the

TG--beta fam |y nmenber or BMP, or bi ndi ng, g .f
encodertzrnige pgid fsﬁﬂﬁqny‘e RERNE? P Heﬁmm@ogﬁ)epégesm wosRied in fhe GenBank

databa%% %h&r iARRe G | SBASE PSR (%gq;ﬁwmq 1 AncRERMENE BRI D N 0:122);

efa r>from
NM_0B3&5460(SE) my-woetiei emcoffdsd%bjalsmm NO ey, iNivi_ 8094 (SEQ ID NO:113

encode SO 15 oo et b8 ol DR sl Bb s D o129,

Addmo{lrﬁggaﬁ) fgytl‘dg egeal(fér%:%? rao::fn 3@&%'&%? z[rﬁ ggﬂéﬁﬁ%ﬁ@&i in the GenBank
databd@eﬁdﬂ@@n@n@mgﬂﬁbqsa@tmomeme or nmore BMPs. The
present invention also provides peptide and

pBMRsepintilee ta athen eysting-knakprofRigs, Hemy 3 dgmodigendrugiuge (Scheufler et
al., J. g/fog/lgzg ggfibé 11?,( (?E??dg)b oﬂcc%?dlg t(I ém&tﬁy ttr&%raﬁ%sﬁs ﬁ@ltformed on the

ti ng, p EVENL T NG ~0F T RPAFT

BMP/TE&FD fanﬁfiﬁ ﬂ%aEMPgt?bé‘ I ecehdt bildirpadile)and itgs¥ If[lré‘o%ﬁior bmdmg site were
manner) the formafion of sclerostin honodi ners.

mappaintoi th@dm@ce@ftﬂhmBMl%smumr(hmm ¢t é’r@em@i&mf&&& 47 (2000)). The

NN ETRIEYUE I T RO B

BMP- Q%&ibtRebébt&m &&ﬁﬁleﬁf R‘keleetrﬂ NErBlns SRS e 83ATSh i 1(8t 1)):87-S14

for exanple, disease, genetlc pr edi sposi tion,
(2001 pc dhd ertdictechiype Hlascaptor hindihgsifeis kn gbod agsearherts avith the x-ray structure

o CH L R P At bl REI Bt PGS corm
Whlchqgn{%n yzsglﬁ ¥R Rid dﬁﬁﬁ’/ﬁﬂ/ﬁpﬁp&gf&?wiﬁ{eﬂ{ for

I on and/ or anal ysi | erostin-specific

Bhﬂ?gnt'boglﬁs may al so be sel ected by anal yzing the
secondary, and tertiary structure of a
TEhe BRIl RENRE sb-24BiliBs ACCEbjEbtE siglifiahiRds tsRdMbnhbregulation,
those skilled in the art and described herein, in

such asrhyerGF-beiddtimling peteins. ndndeiridats sgeseiakar n@mteollswtemﬁt%s whereby

a hig ggfgi%{t?hg@g{)]m nlts Iﬁg{l{fle?lmfﬁ?.%f nsege%,(ﬂ'ldg%;t an qa com%l%xes selectively
with H3¢P¢ f §éﬁwms$s 'd?s?u&f% tﬁ&?bl%%éh@a&tmf(w C. Nﬁ%l (w@)amdj 15(1) 3-6). A

X-ray crystallography data may al So be used to predict
numbemndf dhese deatiial yanteigouistspbave been adentifigd,onnd g the ba81s of sequence

TGF- beta bi ndin rotei.n intera iC
divergfice, TieaBReIactD AR O gRSE VY dpteniclih g thg Bk of primary
TG--beta binding protein pe de i munogens may be
desi gned and prepared that i‘ficl ude am no acid
sequences within or surrounding the portions or
regions of interaction. These anti bodi es may be useful
to block or |npa|r blndlng of the TGF beta b|nd|ng
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and representative rat SOST (e.g., SEQ ID NGO 65)
pepti de sequences include SEQ I D NOCS: 57- 60.
w@\nioshaxdses t hat specifically bind to a SOST PCT/US2004/018910
pol ypepti de and bl ock or conpetitively inhibit binding
sequerf%fa chRRratiol. Pahiepefitlicd@ftitesd aBiMBonibte hig@xightel @, diftihct Ereference for

 ocking or inhibiting binding to amno acids of a )
1ntera04:lng raad poavttaliging MRS and MMMR-4of It Wertebygies, |antaganisispiclude noggin,

cnoxsh SRR P 0B S5 PASEBRRHL LY BOR. frd sctrosin
(305120&@%9&%&9 ef QL! f&%ﬁprﬁldr ebRAcdf cidSThdréifl). NOTRE iflschanism of

about positions 146 of SEQ I D NO 46).
antagoRishy peiphibites: tehas t6 diffonder thhdiffoes antgovisisriieyuan sbal. (1998) Proc.

de m no aci ds extendi ng at either or
Nadl. J&G#ﬁ‘i’h@‘%@%é#ﬁ%ﬁﬁand C-terminus, for exanple, to
|l el 1oyt @ﬁ Ire’éite bt fn alitciRY the B‘Mpfaﬂiagéﬁiﬁt noggin have also

conj atlng etoacarrler nol ecul e.
been nRgpeés dlokgini himlscto BMPo hwiihetigh defmityf(Zhmmemand alai 996). A study of

the no ggp/-rﬁl\g]f?? chex %Elqﬁ?chﬁ%g;p\gylglseagﬁ%@@%@s;gt%%égnssﬁe%wggnct%e two proteins
Cc I K
CronkSFBBEH Lo s NP B8y BB NS SIS

modelpgphé BB eigualingaongiex pi'(cmzldddiﬁdt noggBEintiDgNCRrieel taskeiboth pairs

representative_rat SOST core seguences are p rovide
of bmﬁmgewlﬁoaea\w 7BME3TYp6 L gt hate B et treibding i ieploeh -7, The

i 0} | ént of about 20
oy BRI LSOEAY. B 6kt pREETS) KDDL W of s
amino Sdcid !ré’sidlmaltlhay asé gefedréd acntas m&nﬁﬂrp} residret i28M8)f ’BheS@@% I receptor-

honmodi ner. Because the i nteraction between S

and a
bmdmmwe wageaiisisd Wéhf'a AR HBATiOR OLG el RT3 6Dy = the type T

recept?] g’lf\gesﬂe f3) rocr:% (iti)egdgly% l‘? E%{]x Vtgﬂ{n?ﬁl eé 1% Hﬂger clgoodomain Two B-

strand iR €k kordeRgioh YneaP tief €rabhinub mr@ggmngscb@maw BRIy at the type 1T
density. In one enbodinent, antibodies that bind to

receptohbindtnge itee Ji lin batdigDsdgeaables 2 st dimerft e efagipwiy, block all the

o S BRRSE FREhoBe i BB RE  Ph o e

ch
t he core reolgn for exanple, SEQ ID NGs: 74, 75, and
NovEig§GF HiFrRA BISPRGPROTENGEQ | D NOs: 76 and 99 (rat SOST).

h t Ph ! 4108 $MGF-beta binding-
éﬂ% ergb?réana \Iree%eoqueg%ﬁ ﬁ%%ﬁo% gogg%ps)ta?g&te?at abou@ cla bindig
proten@srnhaopasses:é apﬁ)ﬁar]tyl idasich ¢ystdifie Gliswiid¢)escaffil@ whsnNOmtared to Human
al so inpair honodi mer forpati

DAN, Rnaberennis el Bran e 6ng SESE oS, Bstens i 78A463) but almost

10 ho[n%ti Lﬁgncegles cle?) évee’l (%Enﬁ{ E@xﬁg@g %E't %Ile% g'\lrgrally Hsu, D.R.,

Econohﬁ&@?@l Ny eWyng, SUS Euam IIbM:lj Harlamdy RﬂNE,O“'ﬂlmﬁerfbbw Dexrsalizing Factor
pepti de_sequences. Representative_ human SOS

Gremlgl tI ﬁﬁma pepel E@m&%qqfe%%%te%rf’é%ﬂr@vthate&mafgosze PMP Activities,”
r esentatlve rat SOST C-term na
MOZQCZ%%EQISS are” 6?0 ided in SEQ TD NGCs: 86-88. The SOST

pR&p‘rl@mitatﬁes‘ex&nﬁlenﬁnhé fege] dlass bpaedeib eelelrﬂolta@wmrmbdmg TGF-beta
anti bodi es % pecifically bind are useful

bindingrproicogens . disthssé in FRQAIHeNOso1L, the, § dder?, |1ﬁ~é9|Q=|%m1 101. The

vt YRR b TURLE 050 R NSRS 4 s rrra

herein®d3t dcRo6kt Ao ISTRT. S Repiebdrt@ttieymBhbéts 0@ tis Eb&@eﬁ‘oﬂ bigding)tReteins should
receptor binding site or both |ocated on a BMP include

also b9 spdarsieed teinclude variania ofithe NGFebete hadingaypisin (si2. XSy TaNOs: 5 and
7- Afﬁ 8?@’{)%@{?%‘8’5 gﬁ Féogtl?lag glgsplﬁgﬂglr {ag{a{%@%%;ia{] leg: SUEN 3R nucleic acid

i mmunogens may al so be usedé?p nmet hods for screening
sanpl es cont ai ni ng anti bodi for exanple, sanples of
purified antibodies, antisera, or cell culture
supernatants or any ot her biol ogical sanple that may
contaln one ornore antlbodles speC|f|c for SOST. T

o o o s r
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Fab, Fd, Fab', and F(ab')2, Fv variable regions, or
conpl enentarity determ ning regions). As discussed
w@bwsmeo31sst i bodi es are understood to be speci fPCT/US2004/018910
agai nst TGF-beta binding-protein, or against a
molecSB €t feh€odESa-1EF-defadsihdidg PRAGIE Rfarihflﬁ\? tdtey t®nhieleidi detil Molecules that
Ka of greater than or equal to 10 M1, preferably
encodgyp gatypeptidedinving ayeminotasidieequence theidis gonpdificsiondof PEQ ID Nos: 2,

ot her . TGF- bhet.a bi ndi n ateins, .or .bind wth Ka_0f .
10, 127 3286 18, g 5G Rt VR el e Rraue ot bl gy or e
Vaﬁanfsqg,'ﬂ(ﬁls-b S1A PN iRs-BFYiéiH @BndsS aPvEID a8 SR cYeeB¥PIhBSSREhiAToNservative
a

i ssociation constant KD, and an anti-SOST anti body
aminosyeak subtistiaitions bf thise poim Fdk septeacdsand\| warinndfeqritpiia kpown to those

. i nds Wt KD of |1ess than or al to.about 10~ .
silec o el M PE TR 41O BHUEF LRt P eRpide Of polvpeptide
are sidildr! [FOMRkEmpleC) SR ¥inliffs Scill BRA BhsePFHRL alfind &eiMsuBidution is one

still nore preferably less than or equal to 10~ M

in whiehamhenimoraejd asstdubdslirgdacefl witte apraesentcidmesided baving a similar side
. preferably bl ock,. i ir,. or. inhibit (e.g., decrease... . ..
chain, G156} G CP SRYES S0 BHRPEA e TEHS (BEndiofl: BEIFER TuLipe); scidi
ide cBhiRdi (DY PEBLGICNadi@, Bluldiiic BRI, fuRBhdrYedBORE side BRains (e.g., glycine,
side cgélﬂ ?n(?%y’ %sgglgicrr%%g’c gnaa o E’?\%E(iﬁbod?/?l ogedt:?ndi nsé epartlrrllser(ejg gyeme
asparagme)gutandse, isatind)ithreoning ftyrosindi aygteomnhivedine)adohpolar side chains (e.g.,

slaningc s ia BLCi R SO RIEe ABITC S POl T igg e, Tybtophan); beta-
£i i by a . i : . :
B R S5 Py S ARG (o2, i
phenylabihirsy rtfypogphphas rolineg sanein de cohsidered muleedififiedt &r elassify, shares
i mobi lized on_a solid phase and exposed to |igan in
properiiesapih ampivasdds thehibaye allﬁmcaﬂ 9 S48 Fev %aﬂf?s and Ala). In
o . M TR PR Ue i el apric
may barghsdered b Gimitarsubsitutivti inathatdglitantisaind asperabine are amide derivatives

detecting changes_ in the intensity of the reflected
of glujamamecid Fhasparticsacyt, respafy8Yof t he SPR signal can be

SRUNPER ot B BRI BELRRERIET B AP aid moteuts
that cé@ai@t inedttiodd1er IdaletionObf tHrehtcisalddesqgénces deeibap paretnt TGF-beta

. equilibriumconstant (affinity) (see, e.g., WIff et .
bindingtprotemayarisnt genss caboskptifel byl dggyyiningvhgiher flrigenes hybridize with

o SR AR OS5 LD FROETTORG 5o, 11, 12,15

100, 2r1019daderneHinERt bendaiohsONg &ldifidis THF-betactihdingPhotpi@Svariant genes
t hat mayconprise a class (such as 1gd, 1g&, 19G3,
shouldgngoflg@prajeinhiaeing greasicing bagkibase) . 1t may be obtai ned

from or, der.jv m,an,.ani . e g .

(B8 G YieliBlECr LA AP e BT e Mg py sequence
compdrisBh.t €Als tled® hBRUSE Bwol Ahinoh#di® tsequent &P hite, “WOPhtfo acid sequence

rodent, a cow, horse, sheep, goat, canel, human, or

identityt higthe priinmaeid ragiduea of ithsomkenanying eciseanensenaieitbe agne when aligned

for mgyglh’i@?gd\éfe thdglgc%is eglerlml&;r%n %ngﬁclé@ﬁegsreefqg% p th%vg S%SO‘%Onucleotide
sequetiBRNagitRyalf RO NaHide Fedidink oR iR SREGIcidotidé 8équendesfardledame when
bi ndi ng” protein such as SOST. Anti bodi es also may be

alignep rfod mestina sogespenidentel \Segneicasempdrisonnnad Peqistformed using standard

softwis Sfpgris oG BeRaEEed ) Py SN EER Bt gpmputing suic
which"i@ tgrbéhﬂ?eﬂ &yl DRAFIAR PRAGRSH WYsdon§ih} 06 tRer B 6B Me¥tlomparing two
lgGthat is a chineric fusion proteln having at | east
nucleatide oraniinblaeid(sRuenees ondetomsiningf aptimad atigngentraagrvgllikaewn to those
species and at | east one constant region donmain froma
second, distinct mammal i an cies. Most commonly, a
chinmeric anti body has murin ari abl e regi on sequences
and human constant regi on sequences. Such a
mur i ne/ human chi neri c i mmunogl obul i n may be
"humani zed" by grafting the conplenentarity

I P
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rabbits, mce, sheep, goats, baboons, or rats.

Typically, the TG beta bindi ng-protein or unique
w@epsioaasg her eof of 13-20 amino acids or as deBCT/UR®O4/018910

herein (preferably conjugated to keyhol e |i npet

of skilld Fl'i"@l%’@ﬂﬂ'(ﬁheb}foﬁéﬂﬁﬁﬂé | PRGisRD add PBrugkiUtrAE 3heendy d@) thé New Biology:
used to i nmuni ze the animal through intraperitoneal,

Tools ifor rGamasiéw|aad, Makeaubayc Besgrchi (ASMddrers) Tner 1997), Wu ‘et al. (eds.),

RS SRR 551 205 S "R L 50 B i

Methol )k?h é&iewmch&@g)e r@",ﬁgf rmms@qm@' Prés@NIncSadbY), @nd Bishop (ed.),

See al so, e. | ow et al., supra m general,
Guide & Hemah Iﬁﬁnbmes(fompqtmgt kB dition (Adademidisiesss Iron 999). mor e

boost er n|z ns accor to a refer
e T apers Bl pdie Bl rafe Bt 8! 13074 aming pid sequence
identitg% 's@%?ID 'N@‘s QdJs Y&Nh, (41 {6, aBYdr cRRH ﬁfeférmy,pgfeitb%bﬁlm%, 65%,
specl es. Thé i mmuine response may be honitored
70%, WAp&@%p&S%aDO% bt 88%i identityneAkerhatitelyg WGrbetp dindigg-prodein variants

can DG BT P b T CoBRe boReRoadasniy ‘@S ERH Hs: 1. 5.
11, 13! Pf 1%? gl fdlc l\ﬁ&tebp&dﬁﬁe:pkés@ﬁt invealibh EohBhbktREhe Béﬁ@lndmg -protein

ona antisera’ w gl ve a detectable signa
gene mneniﬁfhat/iﬁgsgezﬁssﬁlyﬁ ,75%8) A0V B5&6) T, SA, O adertisy to SEQ ID NO:1 or

550 BL S ST eSS ERA B e il e v

protelrp Vilﬁ"efn? %Hrié ornval:maﬁ{ FEF Goe@a ﬂ)ln&ﬁg-pr@t@fflt h‘(f'aﬁé(ntt’.[’@%%@ﬁ BPnding-protein or
arger quantities o antisera m ay
a polﬁﬁaﬂtlﬂey @bbddneg ei tdrant BEGRvwetk| yindinggatbtes,gene &y be functionally

exsangui nating the anijmal. Polyclonal antibodies that

characksirigd Dye &9t $HMIG 1okl pcying &g An4)Ph¢ 1bit fhoopignplingy of a selected
membgricgft nt%l? q@%g@tg ?:?mfff ?Pfﬁro eﬁllésfergltr f())% ?%ﬁy%&gﬁg& Sﬁé’cﬁiqaﬁ@k an anti-TGF-

beta bitldirgrmaicin @itihodaf f i ni ty chromat ography may be
performed wherein the TGF- beta binding protein or

pEe piseets Anvetign iRabedey fnsdiendli fagmisptsef 1@ dsHshiagipg-protein genes.
. i u bl
Wlthlrl{ ?ﬁ%n C&H elg{z (éffjﬁﬁ% ﬁggé’négﬁ,[% %étg;lﬁﬁ ueﬁlgoér){]?lrgﬁgﬁbé gﬁd n%—protem gene
refers ftOr a USRI delte hdlv@INd itha emﬁhwa portion| ehal TaFbduo diiing-protein
that are prepared by conventional inmmunization and
polypecp@rlp whighi @fepflg peergsss ﬂ@@ba&mtﬁ% Smnchen agtivin ok wprci fipally binds

9 anti, | r
with ajé @ﬂ é L ¢F getu% 1:{‘%18% %FR}en & ona ?Fé’g%%?lgl leesg ?ﬂ{cltlxnal fragment of a TGF-

betabﬁﬁiih'l,g_,e robdin @lene Nadcribed Ae@ird 88mprid 2 }I:)cﬁ?ﬁbh Mnh@huc&lbotlde sequence of
Current Protocols in |Imunol ogy, 1:2.5.1-

wQL&Iﬁosﬂk@&le& 49, ¥0sent011991) [ Col i gan"]; U.S.
Patent Nos. RE 32,011, 4,902,614, 4,543, 439 and
42.411,B@Bttmh|odftheéli‘(éF4bﬂiadmrphu@pwilh1gmm n by reference;

N B S SR P A Rt 2 LY B0 & MW enin  human
DN @{g&g&gllu ewﬁﬁﬁ%@%ﬁ&?}gﬁ Er b%gﬁagedal\kgggigr %g%nple SEQ ID NO:1.

For exaanide, )the ot stefSi thrgpréjardtion otfahﬂm\% dibyarPisetodsoldtd FAYA using methods

which are al so_ i ncor por at ed h ref erence;
well-kppwp 49 Bipseef sill in thepgy TR ETSRLN %fg%t}%ﬁs& s Biseidsee method for

break1§§ %Eg%trae éﬁse%%éﬁ' 2}/ ﬁﬂ&gs@@% e&ed C&%Qéd%t\lldéfp ogﬁ\l&l 9fH B9method of
separa(L-ﬁgi KRNA fipag®Ng r&deind aad bbiysaecl&nﬁy cBinteminahB9 For .example, total RNA

Anti body fragments may be derived therefrom usi ng any

can b%l@plﬁfésm fsgegmgdissue mdimidpigogee Bading g Eapeptissue with 2 mortar and

[

pestle {4 BEE i 30, Barithl Aok R £ R Moo BRI oo to remove
reduction of disulfide bondggpnd al kyl ati on.
Al'ternatively, such fragments nay al so be generated by
reconbi nant genetic engi neering techniques. Briefly,
wi thi n one enbodi nent a subj ect animal such as a rat
or nouse or hanster |s |nnun|zed mnth TGF bet a

. o T . r
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nonocl onal antibody is to inject the hybridoma cells

into the peritoneal cavity of a syngeneic nouse, for
wex@spbdass a nouse that has been treated {e.g.,PCT/US2004/018910

pristane-prinmed) to pronote formation of ascites fluid

protei® Mi@dcPhrating REABOAchORBaidY inReiyies BPsedekios lecipitation with lithium
anti bodi es can be isolated and purified by a variety

chioridsf (sse) for exxprample, Shstbaledtuli (pdes.. Sigut Krpieeriatin gMolecular Biology, 3rd

ranch B A8 LB KSh, ERROTARARNG AL by o 1. s

Gene Me&hﬁﬂlbg)x Ghageoes-ah ;@R@t P&E@HH& H{ower; “W@g @Q?qpl & lternatlvely, total

i gan at "pages 2. 12 and page
RNA Ea:n hreaisolatied hy GX'CI"E{CUB. igrduind alsa;lmn;mh guamd%mnmgus@b@pymla@, @xtractmg with

orgamﬁggggntsr,gmgé a? %JI\IU‘?}&W? W&%"gl%r tg 8'81?1&@%%1‘311\{13 cen%hfugatwn (see, for

examﬂYp nacloal 99§E£t'ﬂﬂ§€5 £$ 1Y%, W& 097 fat Sk AUl ni ty

chr omat ogr aphy usSi ng an appro priate |1 gand selected
In ordense dowstrupaa tcDNA. élbrqmy,onnﬂy(%l)em it ppecfemblybislgted dign total RNA

prepargiign ) Pofb A B o8 isfed Bt Pt Rt e AR tehnique of

r e P -
ohgo(ﬁ? ée?lg%ﬁgﬁzgﬁmatb% l‘ﬁﬂgsleg % n rlle o%ﬁ%%‘ggyf%:%g:"ag) pages 4-11 to 4
12).Deutilé-bipatyled aDI\hﬁanlecdlesmagé)ea;ynﬂubmgd, franqmay(qumex wsmg techniques

bi ndi ng _protein, or fra rrent or t her eof
well- KUt Oooseah 4 PUTERELEY BRI NG p@g{@ A B b"old“;ﬁ)of Moreover,

cormnteﬁ:?alg/r £56001e! EQ! B 5933’ b El YERIAuIRMBGhARELDNA molecules (for
ant 1 body. 0

uman nonoc ona di es may be generated
examﬂﬂy, aify Tathiheogief, Inec h@hlmmﬁmvg,tMaWhandDg ChONTEGEHM h@)oratones Inc.
dlnaryskllllntheartvmll mliar § )
(Palo i dep Torpia); Bromega Coperation (Magi 3{1%901@3& @dnSiafpgene Cloning
formati on of hurmn eri pheral bl ood

Syste%éf]?@oﬁl%,?%’%lﬁ%%@%}?ai ning B | ynphocyt ers)), !On vitro

| v Bhsiabppdachffohobteining TGEH-bata bindigoprotin SIDNAecﬂomslchs be modified

from i nmuni zed_transgenic_m._ce carrylna'lnserted huma

by CO]]IW #ivireted gaashbpydhaits eriched i | ﬁd%ndmg-protelmspemﬁc cDNA
molecl[FIY Q"gcgirn?c@ég Kt cgngn%g{u%]?ﬁ)%&g 15113%19%&@ %vcfll%lo%ng those of skill in the

proce Known ased on th

art (s&:l sl cxampR, Bergent) “TsbRtioe s mpffeentiuliyeixprasal Gomal” in Meth. Enzymol.
anti bodi es may be obtained fromtransgenic mce

t hat
152 42}%\/1&8%@@ Sy ﬁhaﬂel(eh )t “cpwb’a@}@@ agﬁe%qlﬁqn@gmﬁﬁhbtracted and Complete
Expre]ssajon g@ﬂ%‘e 1|blﬁagr1 (e %?eatﬁ ‘J;Sblg ene ?fg?ﬁqo?o%;gé%g 629#1%2@55 Press, Inc.

1997)ar e descri bed, for exanpl e, by Green et al., Nature

Genet. 7:13, 1994; Lonberg et al., Nature 368: 85 6,
19’9mousra&¢mmg wactogs are pppropligienfer te: mﬁu@m«)f agDNA library. For

cxam 3t §Rba el B iSSP gt e, e s
gt10 veidr (Be, Yor e‘%ﬁl @f]'alsz‘@o'ﬁ@truétﬁl tdaSS&&eiY GORA Libraries in A
el ement’s of n heavy and ﬁt chain | ocus are

gt10 arfd Rgd UL eid lDNHOCMzmgl DASPafctzmchpﬁeacNé’dl fK @meafrt(egw,m age 49 (IRL
stemcell lines that contain taq? ﬁed di sruptions
%

Press 19855 1M1 §E1R50 ot presy §}7 SRhi Hiemnately dpuklersiranded ePNA eek@cules can be
msert%i %gqsg éfgg%%gr%%qos‘ Sﬂli‘:lg as a Qanp%cnpw%c?%n@#r%t%‘g 1 og'lﬁla%mg .sttems La Jolla,

Califdrii@)) SQ €nehHdseEMe ﬁ'ﬂ’kdihc@e(lerp: :ONVEIdisof! Wis@nsinl) adtsbthed commercially
on yeast artificial chronosones, whi ch _under go B

availabls| Vecwpse oS Hitablemigming seqtarp glseremr baabtappp dromy thetAmeriqap Type Culture

t he ti ssue. Human nonocl onal anti bodi es
Olle%f/‘(‘gg&ggl{ aﬁ%ﬁ “immuni zing the transgenic m ce,

Wik QRIcIBY dnfisiFy Rhe dumed RDIBN mélkdladites cBPRC libi#y fivinserted into a

the antigen. Lynphoid cells of the | mruni zed

transgenic mce can be used %@ produce human

ant i body-secreting hybri domaS" according to the nethods
descri bed herein. Polyclonal sera containing hunan
anti bodi esmay al so be obtained fromthe blood of the
|nnun|zed anlnals Amother nethod for generatlng human

—— e p— | 4 . L )
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two nonoval ent Fab fragnments and an Fc fragnent
directly. These nethods are described, for exanple, by
w@piodeediss g, U. S. patent No. 4,331, 647, N sonoPET/E82004/018910
al ., Arch. Biochem Biophys. 89:230, 1960; Porter,
prokarFoRCRRMusihg sthddd JechhRds. Eslehampleeh cBINA liblarMainiedstroduced into
in Enzynol ogy 7:422 (Academ c Press 1967); and b _
compe@ait iFy aoli BH peadleswhich can e ®bteined ez Lifg. Tephndogies, im- Kepithersburg,
Marv T hods for cleaving antibodi es, such as separating
ary. vy chains to form nonoval ent |ightheavy chain
f BAGRBRAL nbhR) DNAURBRS caf 183 dy hEAGRRIBNoWAY in the art (see, for
ot her enzymatic, chemcal, Or genetic techniques na
exampdd, Foistieel (1984) at pagdsdnbtoa®s 6 War (1 9L meprgss BIRBRT) o Gehemic DNA can be
. ntigen that is.recogni zed t he i.ntact antibody., An _ .
isolatcdney S5the Vvt MOt Singeiesd BEkeRy GPinb R hspe Wit Bloteinase K,
. i.cal . ' r i n. i a . b . . R
cleari LGS A RO R BB, GpRifh QRlon hitiplili Aicio zcid from th
lysate fisingrisaproparl, exd pEifyingexanpéneed HNA bodygedium ghteritisdensity gradient.

include isolated fra ts consisting of the |light .
cPAVhirpgmskbiat are BHLGHIC OF{Pe PFRdRRHe %f&ﬁgxl%let?rﬁﬂ& g be obtained by
. y . a ; .th tri t.
e i, AR 0L 8 D8, 416, BEEAN L RO it st
endonwieasbs. | GglomiaDiNA Gagmenta cirpld @serediinns vacer, cocingcd eatteriophage or
by a peptide |inker (scFv proteins), and njnimal .
cosmiq ¥eeiefn i1t ASATAIATE Witk GASTCBHPIAY tosPmicHEs 54 thg Hep of restriction enzyme
: si.d 4h 1413 .C -hyper var i i :
s GRS LS PHRSENRG Sy SRl et o s
undesiadblé pashg ofBNWambbiles, aad ligatictonith apprdpreate/kgasesd| Bechniques for such
regi on domain may be of any size or, amno '

d
manipslgfiie aeryShkuonen Hithe aig &sver rpmﬁﬁusgéeléigﬂ%éawags%é-l to 5-6; Wu

% am no aci d sequence responsi ble for
(19972%?)%%%’6%?’217(@ and which is adjacent to or in frane

WNubleftN £ci@ mdTedudesf tharmenends © FQRebge Sindiip-p@nst @&bn also be obtained
~ terms, the variable (V) region domain_may be, any ) )
using ghe tpﬁbﬂ@f%er@ﬁgéﬁ%ﬁtwl@)f@pﬁgﬂﬂ% |odiganycieahidg \Byineys yhaving nucleotide

sequelgc%gﬁ%%{t\ ealfei l?%éd %;\)/A?? tél% I?ﬁ'c 8%%% %e%ﬁ%yceg gfrﬁjeriﬁnm\;hf@f? -bgﬁg)eindgng-protein

I edl on rononeli'c an

gene, Ys déscMbed BERIND, GédbrgmithodafrbbeetihgilivdaevaeNPCR are provided by,
bi ndi %anti gen with acceptable affinity.

for exampls; Yax ¢tvadh yUse Ré the Pelginerasel haionRepgiionéo driver Phagmbiibraries,” in
R0 e i g YR o Pl Co GG, ot ppiiasions,

Whitd ﬁa.t),tpang@zMszdﬂ IinAhdtred, 1c) 0990 MIbRBYdrytedlsi@edsdbetking PCR to
(hereinafter referred to as Fv). If desired, the

isolate teddteds canay atsalesayiber ot foy eswupleelreationhdisedif Regengyate {digonucleotide

. exanpl.e yi.a a _di sul.phi de..bond -het n the..t vari a ,
primeff AT HE it CHRR R SEHRER Fgle SR i e, Saerods in
Moledlld¥Biologh 0760118} RCH PR BcSINCHrEM MeHbYY and HppNédtioab) White (ed.),

regi on domai n may be ggg) natural |y occurring variable
v

pages dd a8 (dnmamrn Rues, fesed ersion thereof. By engineered

version i.s . nmeant a varj.abl.e regi on.donain that ha

b SRR EELE s IR A BRG] ey ePffeictil sources such as
Reseal®C (RhGIE SHuRKGNE NN 8RS 8Bt VEH&IRASTIHRC Culltret 08B&tion (Rockville,

created, for exanple,” froma specific antibody )
Maryluad)i aB| lbrarggiootiniyg chdeY oF gaeomidadl@stes eas beccreshethyéh one or more
polymlgﬂffq%{sls E}a?pbtehgﬁls?g] &158% gﬁ@g@igf&gﬁ q}%ﬁ% S?Pg]ggrgemg’(ﬁoe(ﬁl afsld%scribed herein and
knowf Hth0 88 (28 éx@p)g?e, ISR (1905t PEeS@] & QN at | east

one CDR and optionally one or” norée franmework am no

adintisTGF-betaabihdingtpratetn buthodaasd ptdveced anidaesteibed fhetdig can also be

vari abl e regi on domain froma second anti body. The

vari abl e regi on domain may b S covalently attached at a

Ctermnal amno acid to at feast one other anti body

domai n or a fragnent thereof. Thus, for exanple, a VH

domain that is present in the variable regi on domain

may be |inked to an i munoglobulin CI| domain, or a

e T Y




10

15

20

25

30

region of a nurine nonoclonal antibody may be inserted
into a vector containing a nucl eotide sequence
wepmstings t he human kappa |ight chain const ant PCEUS04/018910
sequence hi a separate vector, the polynucleotide
used t§ q@dl@ce OENANGGHNREs THAE QR ?G@L%tz%/ﬁﬁlﬂﬁh@;ﬁ‘ot%ﬁgﬁ@ﬂl @jNA libraries.
he nonocl onal anti body maybe cloned i n franme with
For e)&ﬁqllﬁ& rice sntéhodmd icag ba ukedrensdreg@ kgihs bwrbsstcmghbmrlea‘ or the antibodies
exanpl e, the human | constant region.
can beeq] o0 EPUAREHTD8 1S ﬁ;@ﬁmgrlyérlé relsefiei: %@dﬁwtﬁep{é%for example,

Ausubléf)?fbgtsg it ?:ﬁeéeg%t 14 tof Hﬁg%e!l\%?g?ﬂe&' led‘g&%%mflgﬁ %rr&sﬁﬂl ¥raries with

antibofbhd 9th|te’:iﬁ phabe, @QED!?\DI( CloRbrg: J:. EXpr-&kRhdpktgms, tm Edition, Glover et al.
constructed vectors will be transfected into

(eds.),makes Lot (@X@éd U@W@FW?F%BH@@RW ession of the chinmeric
a.gﬁl bsgg nﬁe heﬁ“GﬁEt} q%%cgll?%\g)r 't&nt QIsN?xoto f’?{}F—beta binding-protein

i frer Pe St 'S ho
genonfi€ $QBRIeABE N0 d&erthinedhstng BRhAH ndhods, Mre%f’@r), thefidentification of
non- human/ human chi neric anti body may be further
genonge Agments| opuisinyiis e di@bete tinding-profein nyemmpiey et regulatory element can

be achfep 3R s R B e Bl ST ABT DR 2R shperglly Ausubel

(1995p@&p,ggrmn mammal i an species, at |east one human
variabl e framework regi on, and_at | east one human o
i Asaneltmhtive, a Tédhbetahindinggprotein gisfogh bs pbinedibysyitbesizing DNA

molec&@%iﬁ.%?ig%h ypr}i}]%lgg ﬂ(?t{lé(%l?%?)%]uglﬁotg%g ah@?helulgl}%leto&gia S?Quences described
hereinl (ggen trdd dxaabpld [&u@ﬁbe‘ﬂ (‘IWS) ‘éﬁﬁég%@ Ige8 for ROPVRSthbi{sBEd RRBniques using the

hat are nbst honol ogous to the non-human franewor k
polyms@ge: ahginofeactien pnovide ithe abilith ody syniliesizouPNWi sidlegplesoat least two

onsp S DO Sl ST A e RS W o

and AiBﬁEdtfo% M dudirbes; abfiioni &iValf 0t oFGhe BRlEndhRACRIN Reactlon for the
protein, which in sone preferred enbodiments may be

Rapldu(Bsmsamt:ﬁ(ai lof Sythetic dhmnes,t’f innMeyhidde rin aMdleBGHab Rialogy, Vol 15: PCR
i ndi rot ei v _ari ant g f nent_t hereaof, and
Protogals: &P A1eskads ng BPLF ¢ RO (RLht %Sa%ﬁt%gg i Press, e

993)9&81%%&@&‘ dt af”P(YRWJthJagfﬂ%gt@Z@ Agd4)g protein. See,
g., Jones ture 321:'522-25; R echmann

et al 9 ning such a
h%mamlz)ré)u§ dﬁ?tﬁﬁbgé%?ﬁ§%%%%¥%gﬁ ude det erm ni ng
Nuclei(ch@:i%g?fﬂ fe?r{;g 1%1'381%%a1%n’gﬁg %ﬁ%{gﬁet (arggng?;%nctaﬁ bef obtained by
I C
e, A OIS ki
sequetaas| bdmderpmrfﬁ?r@ §D M8ed, 59911, Badbah0Gtor le UG Hreve8ERs described
v, B0 PSR b B e Pl ey, o
ryc sgl.egte s 0
examlﬁé E ﬁlﬁcgélh oﬁn %ﬂﬂl@%&gg r%lbsé (?eggélégngﬁy eeﬂ&(?deg. Mo@ﬁ%épnde having a
c:onseIBa]nZ)Elr anhmoetcidadhangd Qgﬁlp'zﬂ'edmlth theuemaho a@d%qﬁleﬁiae of SEQ ID NOs: 2, 6,
EP- 0578515- A3. I f_humani zati on of the ngn-huma
8, 10,1185 ift+ 16,i49> ar e TBalsts: VaIBiTEAmRs alttriRd fipt ce@ﬁw@ror moTe amino
et n esd i
o A0 SHODAO 8801 10,500 588 B 5 1781 ot v ai
is substithed fioritaa @iy aimnd ectirih cau’EGFthBtapmnﬂmgLﬁrytemmﬁpioeztoed yequence an
or supra-optinal|y .e., increase to a |evel great
aromafif 4AIp; AFIIG Sﬂhﬁltﬁé% o A AToReRTCaR g S 1y & i-heta binding-protein

ammofaaré;%]i %qglér{ncve\:;? %ﬁﬁﬁ%@ﬂfa }gncg Engh{baa[cyd Elﬁgtévt\}t#ll?d Trﬁge}ga dﬁﬁﬁ@u-@&ﬁalmng amino

ques,

acid i@ppr GFib@teﬁbiﬁldﬂigrpi’MmVﬂmmt a@@Se@&dcdjmdh}fd&@gI—édithﬁlg amino acid is
such design strategies. i?wh met hod for preparing
a humani zed antlbody IS caII d veneering. As used
herein, the terns "veneered FRs" and "reconbi nantly
veneered FRs" refer to the sel ective repl acenent of FR
residues from e.g., a rodent heavy or light chain V
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An additional nmethod for selecting antibodies that
specifically bind to a TG~ beta binding protein or
wo anosaesor fragnent thereof is by phage di spl BgT/US®64/018910
e.g., Wnter et al., 1994 Anna. Rev. | nmuno
subst1t?:1?e:d4‘§>i3 D Kdlggpjceﬂaﬁﬁngahmmolgaﬂ iAdy TAHTHMA Odlndmg -protein amino acid
1-28 uman or Turine | nmmunogl obul in varrable
sequerroegam ac1glermnmo rdoichitsobstiiited iftr @ir ha@dicramyinbecidrivas EGFHpeta binding-
phage vectors that can be sg¢ en%d to

proten:f ir) se(q,gglﬁce fr\pasig pInogcl ﬁtétp’ged eI eg%slﬂi grlnmﬂ acid in a TGF-
beta bﬁdﬂ% el &bl o §eﬂuﬁ'@€ J%%Qﬁb&%ﬁ&gbﬂ&aﬁfo%/ﬁé Qmﬁ{o a01d is substituted

varirant or fragment 't ‘eof . See, e.qg. S. Patent
for a dibasidndAGcdbE&KylidVdntina arip. 1nHJ§@Fdietaabmd1ﬂg@fnknaamuw afid sequence.

a Large Conbinatiaqgnal  Library of the | nmmuno Iobu
Amongde COBINE F‘Wl% agjés: |4 Lﬁﬁﬁéﬁnp%’s& CRE¥TIAE 1 Subsﬁtuﬂon is
f
RSSO g ) i

alanin€&enginal le0cinef aﬂﬂbﬁoleh@ﬁﬂl@ﬁphaiyyeﬂarﬁneﬁ\ﬁynobmd; &gt tryptophan, (3) serine
Construction of a Heavy Chain Variabl e Regi.on-Specifi.c
and theqorgne) {4) papayiate mdggutamgie; (O) glyymngnd errapne flzéi{i)ﬂzszne arginine
t 49 ¥
w EYEAEL O8O RIELl s A S8 gy o minain e
cysteint BaRkbdHel otliried ilPrirelobmas, * Strat egi es in Ml ecul ar
Bi ol ogy 3:1-9, January 1990; Kang et al., 1991 Proc.
NEORservaSA e ansap aqid ahgipes 68 T6H-b pfedt ggije can be introduced

by Sub%églgl é'ynbl &(‘fes 8%812.}1%%(7)&@ %Jremfégﬁ% nscigg Rtﬂ%gh% ﬁ}ér@% 13, , 15, 100, or

101. %&OﬁﬁﬁeWﬁlve shtsheaBid Svaaaisicabbe obtagied Sfor @k agplesb dulagonucleotlde-
Jolla, California) which enables the production

directesk mwag@n@ﬁmashnlwr—w@nlngem@mmﬁam npwegRRPYE ASingptbeepqlymerase chain

react1qﬂ, |aflf1 Iztﬁea hjcgl (%etf,eeg%l%ubﬁgg©€§£%‘? plil ‘rﬁ’&‘{): ﬁ% '8% ¥&herson (ed.), Directed

MutagdelBH) lepmtiicun IE(SIRLGB&SSOIDQlD)bT’Blﬁd fimictithal BBility of such variants
| mmunoZa I'1 mmunoZap( vectors. Positive

can bqodkzmp'ese g a B‘@H@ﬂ!@ medtody éuqu%vtb@ pesdy d@scab?fbherpylt iltgsnatively, a
varianlB ﬁ‘ g}?rlgqtl%\? ngmg—%ggefl ]i;cggge[;‘)élﬁg \é% P%ﬁf EF fed o}l)y the aElhrR/ to specifically bind

mltl-T@Ftl%'taﬂﬁihﬁiﬁ%LMoteﬁq aritfBbadey, containing a plurality of
pol ynucl eot’i de sequences encodi ng | g variabl e regi on

f Ragentdsletiay welysas exft eebléint avid heolgeemwanfbe performed to obtain

RN L T T N T

polyp&Fak. pAQtaﬁ'lﬂustﬁ;tloHSm REALRIEY B Bredmicikshidd sefudnbe of SEQ ID
coat protein with the light chain variable r %I on

NO:1 danb¢ digastdd orithwBa/Bl nheedse 4y pblatad sxermapf apted dadefians. The fragments
domai n.. .According to certain enb .
are TGS BIAPFFEPAD VP e AT oA G e ] L capieapegpolypeptides
are 1S§Iaféﬁa&§1 RAldl fr CaclivRE: orCfod-the Wbihity R&RRY alNL-TGF-beta binding-protein
98,426). These vedtors may be screened i ndivi dual
ant1bodresco -Guraisgmtive otof excmuﬁhbsa‘ rdégpstion sisoto aist | dipgiedeotide-directed
use upr a, aI SO0 Sa.

mutas SR m@noﬁvqe $q1?10n5 G 0B 00 rsegHonPEIgEoLe desifpd fragment.
Alterf3RetFV @lg en@; o GRALLSin % RbER RBe can be synthesized using
constructe utl I zing ¢ onventional "enzynatic
the poliimyerade crhlalmreactroaconbl nant DNA t echniques t o
i ncorporate .the varjiahle re L}’éns of a.gene whi

GBS GISRER 108 SHTSHORA A NG, PBY SoERpegry, for example,
Treutc?rg?%? ﬂ%ﬂ% Ctr'cg?ze CQQQLEZM"T” hls@ﬁc@éﬁfehb MareaBlRsibs Qh@ breliminary
Fidoma pro

uci ng a mbnocl onal  anti body of
deletiomi ealess o Atlee diDaf 2-64 yymihetsaueduesd ibstehuprannmwtesfefan,” in Biological
the variable region. These priners may be synthesized
by one of ordinary skill in %ﬁe art, or may be
purchased fromcomercially ai | abl e sources.
Stratagene (La Jolla, California) sells prinmers for
nouse and human vari abl e regi ons includi ng, anong
others, prlners for VHa , V, VHC , V, CH, VL and CL

o " o o



10

15

20

25

30

bi ndi ng protein may be useful to increase the

specificity or affinity for TG--beta binding protein
w@roosooHFg er an effector function. | munogl obuPCTES2404/618910

hi gher affinity for TGF-beta binding protein may be

Interf&6H ey Pyocsbdifigdbf SSAREANOULRERRESH TnklfePi 5)2&hal Cantell (ed.),
resi dues. Conputer assisted three-di nensional

pages S 6k tﬁNahOﬁﬁolcPéV),n@emlynm ‘Aihg| BGEdReaspiagénini Contrple of Animal Cell

Prolif%{crljtiglzi I?q? | ? OI% &3 d g é]tszpChag%ﬁgwg (&cg@eﬁr%% &%silggg)o&umaﬂleau
et al, 'VPUBJO@' Onh. abo: 29217%9%9951 eheehpLlet AR TR O ENDenREN0:25291, 1995;
142 Al'ternatively, conbfnatorial |ibraries of

Yama@[aﬂass ehmly RecigandtfaredcdlnSMB pi89% Madelsarae R fideolec. Biol. 30:1,
|nnunoglobulln fragments with inproved affinity. See,
1996. ¢ d aser et al., 1992, J. |munol . 149 3903- 3913:

t Aentiba%4sSeOfemDatd mﬁ&ﬁﬁh LIR4 of a TGF-beta binding-
B?Bpggesgﬁ?} ed”é Psatent ""R@E S 792, 456 gnLElffecot oar ota DICnS
proteifi gemtthatﬂmveragmsaiw&ﬂv@ern&iotaerdadlahgesm te-directed

mut agenesi S. _See, Duncan et, al 988 ture
3807 Eéembm%ggaﬂtea vagjant geqnggenn, bﬁﬁéﬁ%@%@m 3%3‘1@152% structure by
de andl WHinBhQl 86 h&’éé%?SE ID NOs: 1,5,
deten@ﬁﬂggg@];eﬁa oérl Aé@%hn?hﬁrﬁﬂtl zﬁa}r%ln o? ﬂ ycosyl at i .
9, 11,4981 &5,a00t biel (Acarpalo2,td, an, tf, 1¥hes,i4enn63g bs)ﬂlsbmssedmboval LAﬂTaltemat1ve

approztgggto ?gelnlglf}gmg,\g Tvg%grﬁéemglpjg ?hell‘t%gl; lo%?g&ﬁ?grfelg? 8%0 g el epe %éther a nucleic

t . qn
it e g P, 0 R bt i
stringéritcosdifipheteninclac atid mblkade havihg ecyrotiepidadentence of SEQ ID Nos:

cellular cytotoxicit See . 0., Duncan et al 19
L, 5, hdiukle 15300056810 1 a}r{?@r@iﬁ @f@ofgﬂf at lepgiol> ¢ wbal@@lges m length. As

an ill@s%aéé? Qgggmig\ @(bgﬁitlza"ﬁ%)% cgé(?lﬁéllnsjr\]/t?al %Jl%wgﬂil molecule having a variant

TGF-heenbindifghrofRingqueree cﬁﬁl‘ﬂiﬂﬂ iwzithch ﬂ@@ﬂ@m @lﬁamnclanchcid Ighlecule having a
chain variabl e regions _of any of th nol ecul

sequent‘ees@@m He NP 1mi5bq£@r EQHAININGe fc@drxa@pkep AgPRPR ﬁhﬁ&&ﬁv— 180 mM
sodim% % glé)g/ slogl%nf Bﬁggg)g%%;l( ?ﬁﬁfggggn Y eSnXCDenhardt s solution

(100X®é12ha4(¥t3s 426,2%"U§MQ'RI/U ebviat - seri@8&IRmAE, Mg | (w/RE aE1col$d 2% (W/v)
USA 85: 5879- 588 [ti-functional s cFv f usi on

polyvinylpyirnidersy dnd §&ferSRednéypatednryarpisht @6l %6&°|Ceotl?qﬁéhybnd1zatlon

s S350 SR EAAE B RREE! E H A sodium

chlonE@rl'S%MtﬁE ﬁﬁmrﬁéf %ﬁ@fSXBSPE%t 5seodhese nethods are

nvvn|nt e art are disclosed, for exanple, in
EReBird 234 858, pdﬁlﬁllaxﬂatommtlﬂb seqil,eﬂaﬁoﬂ@ Sariiht S GF-beta binding-protein

Patent No. 5,091,513, andU.S. Patent, No. 5,476, 786. By.. .
gene, i eBe WReufRs| %PolEpaptide dhat Grpbe fﬁ%raﬁﬁw%l@r {ja inchoral tivity, or by

16 | - %k i
the aﬂﬁgfmfg ﬁglgg%ﬁ&g?a@ﬂ&’séﬁﬁg%%’fﬁﬁ b%%ﬁ%dg 'i‘)?@célﬁl agﬁgo 8)‘? 4 %I_o% specifically,
Vanam bemehmdhﬂg-pﬁdtelaf gme:t elnche globipeptidesewkiol yaxbibit #sleast 50%, and
imting an en

d
preferplg; %f@?téraﬁha%épa Wt t8§> FSh% HQF@F?@HY%{% obpR nﬁi}plsaeg’ré@w taded by the human
TGE- ﬁethmdﬁf&eﬁSfe génegi nbw@g ' oBj oconj ug.  Chem  8: 510- 19),

r'ovi ctabl'e activity, such as

A B ErT TGRS B Aide S R 3B 2ol o
To expFRd HCFGF Heta HhARDBRIdis g]%!ﬁegsa nudldid bei@thsleciBX @Addas ®E polypeptide

ScFv fusion proterns include Ig-toxin fusions, or
must bernpeablyxlinked toheagslatory sequsoes qh@ﬂ 9qerel |t@esqr$t1bn¢ik@f@resslon in an

cxorelsGe o5 SR e £ 3R BRI TR g ptona rogutatory
fused to peptide or pol ypeptigde domai ns that pernits
detection of specific bindi bet ween the fusion
protein and antigen (e.g., a TGF-beta binding
protein). For exanple, the fusion pol ypeptide donain
nmay be an afflnlty tag polypeptlde for detectlng

- Y " o o, a o —— — p— I
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d. Production of proteins Polypeptides described
herein include the TGF binding protein sclerostin and
wWQ 2005400188 t her eof and anti bodi es or fragnments BCEDSN4/018910
~.that specifically bind to sclerostin. The _
sequerR&Y, YR | R0bidhasters Nald ARAREs! RepRsH Weelts d@s ihalalididRmslational
derivatives of the genes that are substantially
regulatoiybéquendes anflea geamkss gand thatolsaswdidbleudr selsctigri @f cells that carry the
nmol ecul es,_ and,. when appropri at the proteins . .
cxpresgph R n PR B Ao RspaeyadS PRI B o fomisgprotein in
eukaryBMc Féh‘% 93088 it NGiprolSFot¥ FNN &Femdds Btk 8 a&abterid replication
nucl eoti'de Sequence’is deemed to be "substantially _
origin smndvir antibiatit résistartch enanlar [te ptovilie fereta grvghiand ddedtipa@f the expression
fromthe codi regi on t he above-descr.i.hed genes . ..
vector 3§ GRS RSl EETEYCBE B L o AEThGaRES) i GR g arfggeription, such
as a {18hbief nﬁldo?)t BRIAS %%ﬂfe@%et}ﬁf Atk Q! the WBEds@hl VIStrfschii€ such as a
sequerices di'scussed above, or alternatively, encodes a
transcriftlogGetirenatdoh/pblyhddniyhitibs séduendei ndi ng of T GF-beta b

i nding-proteint o a enber ofthe T G- beta fam'lx; .
(BPF bR bindingproicis YdheBieat inycpugLBP BrefFrably expressed in mammalian

cets. PR Gl el Mo AR H AR HRRUANGES, Aol BT (ros ATCC
CRL 1538} hSambeadkyceic kikney ddils €298-HEKOIATCOGRIAL 52 pbattydraynster kidney
oels (R SI0HGKC. G544} eyinhEdpeede QUK IEoA B Cidgehet Bipgse hamste

t eflc. . e
ovry GHAGESHY: B AN R f (PR Rcta 5 cos
(ATCOTER2L e rati Eephnaedcdier @--0-Be ATdEs ARAt h548) r§V40veatsformed monkey
~and nonconpl enent ary sequences, provided the sequences
Kidneso pollsr (WOS1 AdICG Rz 1p30rand NG GRORYORS g5t (NI Fin ATCC CRL
1658)the context of the present invention, high stringency
means standard hybridi zati on conditions (e.g., 5XSSPE
OF&% Shien@blioRss:, e frdiscrgdiohyahe trhnslaivaals teguatoyy @ignbls may be
~ the proteins encoded by the_ nucleic_acid nol ecul es o
derived diopY Vitnd douressesush s pdesovisie bpine e Hene Vives, pinpiggyijus, or the like, in

iSRS hERe O LRl ) {5l RN Bl el or expres
sion. Sthisle (HaRdcRiptib@e nAl i theislafibian betultofyesqudnads 166 Biv@ be obfained from

according to the net hods descri bed b%/ Kyte and
mamndieh gerntek,such as aobin, coipgdn, mygsin, g metdlothiogn gemp.ot ei ns

of . the. present .invention nmay b r.epar [ .
ofaniat ey opdaPt” ST ROTRARRY sbflpd iRl dicct the
initiatRH GIftR 108 s yhihediy | Suahbla BhRGyaf hof@tdrsliffudda e Beomoter o f the mouse
nodi fi ed by oxidation or reduction. Furthernore,
metallpthioneinsl sersd Hamer ednk, J debist.i dvpd., Geretadidid.i H8dl.rihg IBepromoter of

rerp R R 1S5S, BB S RIS . e
290:3@’aﬁ|01r9@ii]§%hé REuDERERE GRls Bfdniotért podRinah @ alUPRSY Nt T Acad. Sci. USA
W

d-type protein. Mreover, due to degeneracy in the
79:67 ik nd8RL; tho dgonfegaloexenmplogiotar iEoecking ebal..caay dérabl 980], and the

variation in nucl eotide sequenc odi ng &he sane .
mouse) e P TIGBR B ot GEPFOe YL VBF 1 1O Pp BB Qfebngineared
Proteiﬂél. RAReALREEEN Culthe! Ul ProRn BRhePinef Pﬁiﬁ'@%ﬁ? Rh&PA%tice, Cleland et

alongw th other proteins or polypeptides. This may be
al. (edagd,page i63HEH (JdhorWdsadgloas, Iy 109@).synt hesi s of

N-termi.nal or C-termnal fusio rotei ns whi ch

aé&t@’alat%e%ﬁ a iPrg c &IP]?LPYe&aWCE rﬁo‘i%e ietlfﬁf‘?flf’f’ 5t ﬁ?ﬁu\g‘g polymerase

i t NG 2 1 - al: ’ ali .

B L N e
the prdkirgstivapioveltsr, isfragilated fryos eikaysticcproamter (Zhou et al.,, Mol. Cell. Biol.

Fl ag(r)/ TG~ beta bi ndi ng-protein be constructed in

order to assist in the ident'Jication, expressi on, and

anal ysis of the protein. Proteins of the present

i nvention may be constructed using a wide variety of

t echni ques descri bed herein. Further, mutations may be

i ntroduced at particular |loci by synthesizing

o g, o e o o o 2 T D 1
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to suitable transcriptional or translationa
regul atory elenments. Suitable regulatory el enents may
wheoodeeitsed froma variety of sources, includiPQI/US2004/018910
bacterial, fungal, viral, manmalian, insect, or plant
10:45TEN980; Kophead étah, Miclapaerp Reat/o:-agguloatpry el enents is
dependent on the host cell chosen, and may be readily
ad EGpstd blnél@gwpot@lﬁ@ems weyliakaby exriessediin bagterialy yeast, msect, or plant

cells. Eﬁlgtn@(e ?:)? oltgrrsi a\gal'f c?%%%ge%l t§ %gf)]rtea%gﬁg-ébregagtpﬁﬁ%proteln polypeptides in a

prokaBli¥ HREESS V&Bl]ﬂﬁhdik@l S EHOSO GE skidl fnl AR 6t 4l ineMdk promoters capable of
term nator, and a ribosomal binding sequence,

recogiimmig e ief, 3t Sah Sndt THpolymierisas,i 'Cbﬂ Pgij apdaPr. pragedters of bacteriophage

nol ec t e e a the 0
b el AT e BT S iy {0 et IRP-Eie o GUB 15) Apiganoters of £ coli
promatétrsl 6t Y5, OfupBli9K aley ?tdxﬁotaﬁd of %h@rbaetehepnégés &¥eBhLSillus, Streptomyces
i ncl udi ng bacteri a manmal i an, yeast or other fungi,

promoatensathe intrps@noter @ﬁbqgte,mrph@l lhmbdwéhdwbldsprémpter of pBR322, and the CAT

promc}t%rlfa gf Lor %!@ﬁg{p@ &ns‘igﬁgt | n #?%’Is%ggeigl | l?@%gryg ré)?osrrsloters have been
rev1evtetdq:%1@ﬁcl@tj ﬁzld MchrJoﬁol Fiaiﬁ“wz?dp WhsdP4 a8 63101%[&? %‘ol@éy of the Gene,

Pr o¢. Acad. A 75:1929-1933, 1978
4th EMBBJa_J,ymet Canhm,msu987) Rat eytAwdubelztt 8001998R; Upshal |l et
pg’feé’e{{eq\aroﬁggygtgczh@sﬁ)l ” 5 34?1 zfn'z{a erzllé%t lfiéﬁt L#{gfable strains of E.

coli 1ﬂc1%89 ﬁLﬁ(D@@?dﬂEtl(ﬁEﬁf)LysSU ﬁzﬂi’ﬁh@ Lyde. DH1/6BHATSDH5, DHSI,

Sanbr ook et Molecul ar C oni n A’Labor at tory
DHSIIVan]DHISIMQRd ]EdllQB CDH’dOB(p& NQHHES, b660(lt,aHBrlﬁt ofM16t, e3§M105 JM109,

JMlléﬁ%S&oﬁﬂh%h%‘%%@%?é > O a el mad BraBln st oy oxample, Brown

(Ed) Z:e«g/g{?r B 0531%5;? Ja%%%lc BaC| &4 g)al stigdle &?JHIISSOf Bacillus subtilus

orcar g out t e pres I'nvention
mcluderBR].lS:ie YBI86pMI] 193 MEI20t ahd B17Géeapioe lekanplypHembyy iBanillus Cloning
various specjies wthin the %_ner Pseudononas
J

ovgs () ﬁmla%’rffﬁaﬁ?%))
E\Jﬂﬁo&%{ %@r@és&nﬁgﬁ&egﬁs ﬁ?:%k@ﬁfghé}s& & &efl! kn85vg' tBhdse of skill in

the art @p¢, Fedxamipley HVitlisaiital. p‘fE@rmmheiﬂf@’elgh@sctteme ik £. coli using plasmid
i ncludes E. coli DHb5a (Stratagene,

vectorsa#nd ghpfiggion B&ct@ﬂfm pelyglpeels arttwosl@é olﬁlsDbfﬂeCéq%g - Expression
Systez%.sg e%d 'rEga?rtg?téQ% f Elb\(\éﬁséhg%%g;ﬁtp (g){f?rrad'r rél&gﬁltg?’gésgqbbii), Ward et al.,

“GendiRCM@nipalation iagd rE;@freseleﬁl ofc Ahiibotiese pr 8fRbtlahdNEntibodies: Principles
ronoters include the b-lactamase (penicillinase) and

and AprBewious phagidtd K\Rg@t@ﬁq (Beel %ﬁb,@de@qugmu Engession of Proteins in
Bacte%é? 59 }B?Otei}ng?né%nee}‘ng 4 :ﬁr;m%ﬁ s DOl il %@%ﬁ e(aﬁkgﬂ%gglg Eﬁds )’t page 101 (John

Wiley 8182848 Ine.aové@r (El vin et aI , Gene 57:123-126, 1990),
the trp pronmoter (N chols and Yanofsky, Meth. in
EdRg rhscalgyireD ysters, proviiley  angaficiané megs geotoduce cloned TGF-beta
bindzr%efr e;gkeite?rgpt?el se?tn gzlg%égl} garbﬂ'gﬁeé fes%?ce) rveet% o aatrels Vased upon the
Autogh-&iaS balyemi s ikefile SMidlead SpditR dRNARKEd NASKINETD), Ginkl! Edhtain well-
resi stance genes. Man plasntds suitable for
known rzasibtersrisneh osPrasephisr deat glack Rietsim (hep)t K@ maemoter, Autographa

i ncl udi.n ot her s e Bolivar et .a
califopfliy Peig8 POIFRACNS Rt SRRRIOR:H A6 prr bRt D g e delayed
early 39[(’ ;E&l:gtet SSRulveRSd ?/ pMahter, ian tES WHM@QN rdetallothionein promoter.
77, '1983 and Vieira and Messi ng,
Sultablg RS- }zswsellsgmglpde aold LinkH@ecivesNEbmAPLBNAa 2 Smedoptera frugiperda
Bl uescript ML3 (Stratagene, La Jolla, California).
Yeast and fungi host cells syitable for carrying out
the present invention include, anong others,
Saccharonyces ponbe, Saccharonyces cerevisiae, the
genera Pichia or Kluyveronyces and various species of
the genus Asperglllus (NtKnlght et aI U. S. Patent

A NN N A o e r .
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pronoters such as MoMLV LTR, RSV LTR, Friend MILV LTR
adenoviral pronoter (Chno et al., Science 265:781-784,
wa2®ipesiseonmyci n phosphot ransf erase pronot er/ ePCTHOSENS/018910
.late parvovirus pronoter (Koering et al., Hum Gene
pupal DREAAD cefh: Kkl -h68, as1904]ATEEr PRS. T DY 0':5}’21@(13 M# G221 (Invitrogen

pr onot er, netal | ot hi onein a gene enhancer/ pronoter,
Corpora}npnn%@aDmgpr G4 asneell ag &r @s@pwa Seloreides?, cellpd Established techniques
i mredi at e pronpter. Wthin
for prsdioHR Area MY aFEPPa e O R SUB 8 PRVIGRE, by Bailey et al,
“Mamé%ﬁtl&{ QI RN1ovEUS MeePdle 18 DEEhEICiIPIRIRLEY RDEZYE VBlume 7: Gene
1/ 02805; EP 0, 415, 731; and WO 90/ 07936).
TransfRe wds@xﬂratsrwzel’eo(amﬁ Muphy qad.),apdges t148s198 SfecHftingna Press, Inc.

promoters jnglude n ural speci.fic enol,ase ter,
1991) A BB abr - PRIOHRARS FSTIOBSYHRr oROPBA, ClsgHe 2+ Bxpression
systengorzwmru;ﬁ Gl p(reerrp m)[fages hysmans fbRRRA mﬂrera%r Pfess 1995), by

fonoter, 4ynapsin | r and synapsrn pr onot er
Ausubkl (18686) 4tipaged t6-3he ‘éﬂ)ﬁ?/ eyrRichaldgorofedf) eBeculmtitue Expression Protocols

(The Pihgridrng 5048 Noped Bobiafons fseet- G4l Ghison fishnologs,” in
Protezg%n? n\éeﬂfzgn?;tzﬁ gﬁl)es 8P ddc SCIeTb?rg%gﬁl. ((gr%s%é Pﬁr%%‘ﬁﬁ-ﬂ@‘h ohn Wiley

or parasitic
& SonsSlpecidobr pronoters may be utilized in order to target 1

a specific cell aor tissue which is infected w
vrrogsoterﬁa@r SFPESSIPR gUEEasy rnca&c{éagrorr@ter | %g%p gplagtose), PGK
t t
osHARLE L0 6°nBy o g GRS, BT () ovio, s

(histidkiA @ehydsbgenase), pjhtlnm ykeo SV} east ciomag cedionsthavobeen des1gned and are
mamal i an_bone marrow stroma. Manmal i an exg;essron
t

readily, aealapls- fTéresm@tqrﬁ ne,c&lrdfeymgbaéeﬂ V%qﬁ@sp%ue% 8ty IPhviehit Vesiors, such as
YRpl)z\”r‘{’t '\)351! %Eds%cﬁ ee{ndc‘?égkyegtoﬂzf H%CYCP% . e sk lled in the art

cription o cloned ¢ naclei ¢ ac
will appreciddblfhat Bieed ﬁéra@vdid@ vatiay ef suiiablel weders/for airprBSsmmh@/ESst cells.
and cellular pronoters. Bone specific pronpte
i Beprassion; retqis Gamelsp eonttpdied dntal Rlags rmf@plﬁstanlataph glant tissues, or
. t
colacl5FLEEs (OFodEh A5 S Quathd o PEIBLEL b B BPeLibc, by ik

et al, dProceligred fék h}'&B&u(ﬁr@Foﬂa%ﬁDNﬁcyﬁtO g, oV MshddsTm dPlahe Molecular
| ate pronoter, SV40 pronoter (Subramani et al., Ml.

Biologpainil Bidedinology g8lirket al, (efs B PRgeNMTRR (CRE Prss/ 1P,

tal |l ot hi gnei enovr ] [ Qr S
R traio el R oo PENRYR R i 5%t e RREDCpr sandud
techni@lesal 1nc1ukﬁn - cdfeighe nf)hd‘dphaté’r ré8sf8ctioh, alpﬁm:!ﬁeemk’dlhted transfection,
pr onot er man et al., Proc. Natl. Acad. Sci.

micropuioTele el GB8ry. Claonaaton and mecrﬂeq Py, mb@, Ransfocted cells

are sel%eﬂgtﬁ"i:’ g%(gp 138 gd tfgq%%\? 4R ﬁ%é%k}\)%? ellg ﬂ&ﬁ%ﬁ nge F ‘expression vector

stably G@e8Hdd ithel RASdeI RnPREl TedtRRfhed Etﬁ ihteyRkingfveesRIiBSSduRAyotic cells
desired or the recipient cell line to be transfected.

and teShrmfuesxfor eslsting swbtstable raysferimpptscerng p rdoamsaélt selﬁctm marker are

s G KSR A S BRI R Bl A s

Protoldls &Hnﬁe@fé@réhSQ9§1)' VISthS& for Rfu%ﬁﬁélﬁg xR oBR)cbORs iftd Biterial, yeast,
may be obtained from adenovirus and/or immunogl obulin

insect,ged phant Atllsarcasi proniddd by Aubibebfd@PBssi on vectors is a

pg}]le%egdlgrﬂét g I ge%{)r sg?r{gt Jé]ﬁgg%o%(g@g%o P‘lﬁ}%éﬁg g?ogélg fpr(}ducr:]ed by a mammalian
S 9 h 0

cell s%l(t)éﬁsgs Q}f{)ﬁlg&tch’gﬁ, gc?rg 14 f’r Btchien n% e]?(;g}ﬁ?%sriabﬁ gfn BakL eered Proteins in
Mammdiiad .GQell Chleurgliy é’d@‘mllﬁtgzm; zsgnga;Izczplex)md Renctids r(dvlﬁndr st al. (eds.),

5 El B regi on and the human growth hornone gene

term nator (DeNoto et al., Ngeleic Aci ds Res.

9:3719-3730, 1981). The expression vectors nmay include

a noncoding viral |eader sequence, such as the

Adenovirus 2 tripartite |eader, |ocated between the

pronot er and the RNA spllce srtes Preferred vectors

o o o - o o o " ~\ AN
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be useful within the present invention, for exanple,
the use of Agrobacteriumrhizogenes as vectors for
weEsesHssg genes and nucl ei c aci d nol ecul es i PCPUS2I4/018910
.cells (see review b y Sinkar et al., J. Biosci.
pages ﬁ@?@%ie?llﬁssl 4 1958). Bdakd t by ﬂ’o@'r@écﬁ»@nﬁ§?ﬁ@t€ﬁ1 Poduced by a
present invention, proteins of the presen
bacterlah mtﬁm :srprn’myi% by.glep eesmamel Cﬁmsshammanstgén i Burafidatigh of over-produced

proteifi o Selde0ny i ZLA LA Pl G R gren 2nd Edftion, Glover et al
(eds.), Og%eébéfy Lobl (sedrd UBvRERILES 5 CT IREeibliThed! ﬁ?ethods for isolating

ession of the gene. "Alternatively, in a simlar
recombmamtqrroterrarﬁcgam acaloivirad systeay alseleparthed by R inbard$acled ) hBaculovirus

Expre%?%%éégrﬁ%gﬁh%&“%@%ﬁ%gw &t ﬁ?%m\/gf? et ?uglfﬁ non- hunman

ngg?%%éler Eg!’[g? ?gcg gﬂnfpgn ﬂﬁe?n cﬁlfbp'ﬁo(fate&; BEePnd&A%AEchniques, such

as affﬁﬁ@ 680matdgraph9Ssize F!aslclnstoar clﬁbmtagrap‘ﬁm émc exchange chromatography,
222:809-814, 1983, Brinster et al Proc. Natl . .Acad,
HPLCgpd thyslake; 2Addigignal saniationsds TGbapsis blmgrerotsi figlegipn and Puﬂﬁcatlon

on AL TS B, S B3 e i

antibodied, Shtdinbd 38 4escribred efelowy, can bexmaéSs i solate & atgelq, uantmes ) f proteinby
|nclud|ng a nucleic acid nolecule to be expressed
IMMURIGERIHERUTHRHORppr opri at el y posi tioned expression
control sequences, is introduced into pronuclei of
f&rti | Productéaysf Amtdqod@sMGé’-bdwbmﬁmgmmqemt i on.
Integration of the injected DNA is detected by bl ot
a'l’ﬂ‘hé yebant aivebidn provides iasthoelicsahgt| spacifitdllyi ting teedodarostth as described

hat the introduced DNA he_incorporated into the genu
herein/i gitatlf A@OGRE tall CEpetabinding prfeig£es Ba obifineg. oF eXample, using the

produd f@l eyg) BLRg OUG%WJASS&U&@BEC'% thoB%R rtﬁasgpgaﬁeayy Bd to sclerostin

he use ssue- spec

may aﬂHoOH@tpﬁdfp,arddr by mmlgg;lfbptlh& datedf fr@n anydcma bf Ghepﬂc@ct’fbttﬁr polypept1de
such as the netall ot hi onein gene romoter (Palmt

sequengies proyaded, heseip K%‘I?Q TRAN @S 2al0) A dPedf: anppek sl?aéﬂculaﬂy useful

anti~Te%:F eI?a bfr&dﬁ‘[gj@% uI Et{ijb?qdﬁégsni)bxﬁfgb P?ichli@ \%tﬁgl‘ b ?ﬁ'mﬂ(ﬁng—protem of

Sequeﬁ(yéSI]E MNost 2, Rreydoc et he 16e4Qmpicsait nbt ansthat TOR-beta binding-proteins
products as descri bed her ei n. Super nat ants from such
such gsePan,| Cﬁ@grusO S GHbt & GranHi. uginsipedics of \fhe | nsesert [yeptigim(including

fragmen&%gl} ﬁ&e%ttﬁérg?t:)]ﬁlagb < at%)ﬁf afc}ngfj%lj Q%)% P)? {mono?lonal antibody. The

can
antiboBy ey K‘slﬁﬂgotrcb yoieefldogiblin e1aske and maysmi ﬁir%xﬁl’ﬁple an IgG, (including
desired proteins. For exanple, the supernatant may be
isotypés ofdgGewhbrfbr hureah argibndies ankmpwinai khe aat/zs Ig6ibnl 1gGp, Ing» IgGy); IgE;
rotein ¢ oncentration filters, sucg %n Am con
R fo

IgM; & 34 aew?;odwa Apcayibedst may ihet ebiginesh FA IF%W preferably, for
examp‘i% %‘ﬁg% s r | & gﬁaﬁ SPGHBL Ilgr?rhﬁe ﬂﬁ%oﬁ? R cféglr&fﬂéé arét}]body may be

on matrix suc for exa
an intexidlisingragtiBody. ant i body (e.g., an anti body that
sgeci fical léngl nds to the poldﬂpeptl e.to be isolated)
bBekelongl antiharica P acenppennt TGY-bep hardipgPyoteinsiapd e repared using
methoﬁ?“eﬁ%%%&ﬁlh%n@lgsé §F élp ﬂfﬂ%’ Q’F E%Erpi}o )é%ﬁn 1 e%{ré%ﬁret a? “Productmn of

rotein. er a tern t1ve
PolycloBAIEA filgdeed, 3%?&%@0&6@@04@&%@&3@@%@@ idch, pages 1 -5 (Humana Press
chr onat ogr aphy RP-HPL%) steps may be enpl oyed t
1992)s W¥idlipaps Bfuah o VEXDERSsion Al eforpi SrOpRiPingrig kFodf@housm&ﬁlaaqu yectors and
purlﬁ%aHO{lE(refoszg)r%{u@‘%.%ocgyélgr?al n?gecﬂes < nvgﬂ\f)g ()(gorazl;z yek nr 851 yystems 2nd

urirt an s porypep
EditioR Gi®leeToane@dd)y, f26 hr5| @485rdkUaWersith Hrbe wgts))anszuthough polyclonal
descri bed herein,” such as gel, el ectrophoresi s and
chr omat ogr aphy nethods Pref€rably, such isolated
pol ypepti des are at | east about 90% pure, nore
preferably at |east about 95% pure, and nost
preferably at | east about 9996pure VVthln certaln

Y T L .
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tritin, Shigella toxin, and Pseudononas exotoxin A
Represent ati ve exanpl es of radi onuclides include
w@0s40318m- 67, Ga- 68, Zr-89, Ru-97, Tc-99m RhrADBE$2004/018910
Pd-1 09, In-111, 1-123, 1-125, |- 131, Re-186, Re-188,
antlbdﬁ'ijeslagg typ%b:llgygﬁlse&’ Bn 28@3nalfkachlds raPsb n%é@ Iﬁ’ﬂlﬁtsB' ogt].azor Lﬂéep, an anti-
dition, the antibodi es described above may a SO
TGF- babdbmaﬁngmmtmnj a,rgzht)ém Qfoﬂ@nprepmttmcntmm aalyi glamdbe denved from a

subhugiﬁggl!?qf%ﬁg %ifl{ilﬁo Vst ﬁg@%&ﬁgﬁg@g 5 llseuzg] glPagnostlcally and therapeutically

useful hxgﬂfold?e\é'lﬁrﬁa@%ﬂ@fﬂa? B Rﬂh@ gfoEJ Qb MG e{;oét al., international
conj ugati ng or ing theé nol ecufes described heré&in

patentpublhicativm Ne pv OsEnt 65\ €99 1ajomidsn $etmébmettdh., Arax eCamayr €310, 1990.

iR pafe ORI B HolERS 33@%%8#%%&&%}1@' Treniable region

doma%l’oq%é b%é? %ﬁ%ﬁg rég%@%fbg &;EQ i anlgi fﬂkgﬁ{e‘feﬁfy &annse at least one

hypervatibid apui®, ackd Sequemmpdmlbléf(ﬁlz&h@&ﬂblﬂﬂht@bmbedded in a framework
Radi onucl i de Label ed, Protei ns for Di agnosis and
sequetiggar lpgenenal tsrmpihcayariakle (V2 rggion demaingiay pe@gy suitable arrangement of

e G BERCR (CPF b RS RID AP ygsblp QMG Th for oxample the v

regiorfldsmalnn g, beViohoaisrit rnnlrzy AoV gy, ViVabmaiddwhélef thesd Yre capable of
Techni ques, Enzyme Purification: Part B, Jakoby and

imdepegdeahy xé]pn@gtgsan)tl{gel;\@va@eqﬁ;p@pt;ﬁﬂ@ gg‘imtme\ﬁxltpéaqpvebf thg(y/ repgppydomain may
be dlrﬁ n V}% 8 H’iﬁb Cate\?Lng,Tm% a{l q‘}héchg:l:q%t\}rﬂ an%o\vplslﬁ)l(ns are non-

I 0ana

covalénﬂl/ allss&?atedl @a&&iewd?éﬂ“ﬁ%z‘éﬁ&ﬁﬂﬂ £sA SOt kN3, AswBedrethe chains may
above, theé&resent invention al so provides a variet

be coyplepthy caupleditaithan direstypdPr iesample cap dishdidn bowsd b@ en the two
Vanabgf\gJ %éﬁlagﬁs of 'tl?r%gglg%n | nlg’e orvg)q(latl(f‘lhlr%g E:)'eg#léet H%ﬁefeg) i Y single chain

I'ng-protein
domafn@bbrviate@mereMariar as fiFgy. maceutical ly or
ph S|olog|cally acceptabl e carrier, excipients or
feyarigt e@;egmnaldmgﬂams mam emeny eresiraliiowoenring MaRbbx idemain or an
ges and cogcent

engneeﬁ%c{ %gn ﬁmatj f a%}( P%}neelr 559%12; Jagan %V%}aﬁ)gﬁu&%mn domain that has been

create@ @mg&eddnwwmem« Ieﬁglﬁéamg RédAfiquBe SBr HRBiebica VABRIME include those
th buffers, antioxidants such as ascorbic acid, |ow

createdr@reaxamale fpsi giure( patghody auebdbisgions by inssitigns slpletions or changes in or

to the %E &gﬁés%gﬁ%gs; gl‘ ﬁ}l?grra{nggl t@a@gsggga%lcﬁlr bo&%ﬁg rI%StS SF this type include
those Qﬁﬁﬁé&édn@arﬁﬁl% Gggioﬁ H6Maids c@%ﬁng Gt 1hatdhk QISR and o?ﬁcﬁﬁfly one or more

stabilizers and excipients. Neutral buffered saline or
framewatk ameinpiagidel fiwint dnerrmtibpdycantlitee woraindendbibeivariableregion domain from a

gxe l.ary appropriate diluents. The pharnmaceutica
secon 8‘5‘% 477 ons of the present invention may be prepared

f gthe 38MABIE i HORiRYMA, HREdvalent1Phattainel &k 8- 1Rl amino acid to at
In general, the type of carrier 1s selected based on
least Qﬂe;e)t}nny@atlbcﬁdyathmam ot a finpoont tRtraofralest for gkample where a Vy domain is

preselﬁgp] SI ; I ]gd‘ﬁglﬂ¥ gglgﬁ{nlot ﬁu &?}%‘lqulm%eﬁdg g.% gp%pr Oglﬁt) n CHI domain or a
fragm%ﬁ’tﬂh%l)f Sfniilar] gr@%}ldoniaﬁ{ 3 BeGdked BFL @ doHRGH BR |a fragment thereof.

subl i ngual or enteral adm ni stration, 1ncluding
In thlsswhmfdramanp]@ the attibade oy de aJFraIbrfmgmmUWhenem the antigen binding domain

|ntraster cavernou tra at a
contain @Fgfaich wanfi r{fleg YPHRS 69V4 fmﬂé@ a};\ﬂaﬂarapntala%lm fo&/CH1 and Cg
' I r
doma y%ﬁ%%l i tel“(}:%lfon gn(gﬂ eﬂ{uﬁ‘ﬁtﬁ% b@géf Orl%ﬁ?ig?%lﬁf fu%f&epﬁ Hl% dc‘i’c% Yor example
to progidexa hings yegipn dsniaut afouné nu laskFabh fragments perttspmv)de ﬁu‘ther domains,
liquid pharmaceutical c onposition may include, for
exanpl e, one or nore of the follow ng: sterile
di luents such as water for i% ection, saline solution,
pref erably physiol ogi cal saline, Ringer's solution,
i sotoni ¢ sodiumchloride, fixed oils that nay serve as
the solvent or suspendlng nedlun1 polyethylene

o s .
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anti body and/or nodul ati ng agent (such that the
pol ypepti de and/ or nodul ati ng agent is generated in
W@ eaoapo3ishe pol ynucl eoti de nay be present w t hPCT/E820040618910
~a variety of delivery systenms known to those of
ﬂmhag&ﬂﬁ%@p[}ﬁ&hﬁ“ﬂﬂ@d&hﬁngrt, i ncluding nucleic acid, and
acterial, viral and manmal i an expressi on systens.
Tanttherfioes of @n antibedypbagment gs Dhigptidetcodingchr 8 ximgleseingyiementarity-

IR e T
consﬁﬁ%gmgegaéﬁ?é&odfngg% BR %E gi?]‘lanbisléi | SNARrP 5t Senkd 48 prepared, for

revi ewed by Cohen, nce 259:1691-1692,
exampld B3 usihigeheipolyiverasé chak echcBbiA tarepntlizsize oy eambtt fegion from RNA of

antibody pOdIEREISGUS 8 o EBE G A LS “bel Faiodib Companion to Methods n

vel f . ) 0Sq : { 5 i tibodies.”

B 045 AR T O b 2SO R TR AR Ao

in Mohdtleuay AntikddjesoProdueabiyemigineegngensd Clintwal dpplivgtien Rifter et al. (eds.),
oral, parenteral, intravenous, intranasal,

al, . and . . .
page 14 (GamtredgeaPniygrsityi Rrevsal 99 andl Werdnel i Grenetie Mghipulation and
9 L 0. arlf Y ch are. hri ef i S .
e e R e S s
ds.),3Rpé 1 TREWDESLisk,1ac.avsasyyaceut i cal conposi tions
(¢ S)gﬁgqlosed ﬁirgin %ay bgadelivered via oral
adiibadiesr Zr B o AR ANPHHeN, MAY By @Rnerplh g emonoclonal (prepared by
i1 . ' A inert  di -
conse R SR AMSATT Y Sef Q0 Sl P 0 b Mo, v
therefi®RC hOBE€ eny Kuitadletstarlar® Hemicd guth getaduttiorcamnaitymatio tleavage and/or
~ they may be compressed into tablets, or they may be .
digestiondeghpisiugs. der enampde by tragteignt wish persin. oMorhepegifisally, pponoclonal anti-
certai.n circunstances [t, w || I lL.e. '
rr- b Bl PSS st ot s rd, PERAEDy Bk f St dnbfce. Rodent
monod18hi RhEblisyto s'FB&iﬁauﬁ@ § lnyay B SHtARBE By ndihads kbwaME fhose skilled
a

_ intraperitoneally. Such approaches are well known to
in thet 41& (sski fdresxampld, deohlerseingl., d¥arutd é70:49% ¥Ipt re¢ Coligan et al. (eds.),

cuorel R R B 535 ap T P B AP ot
Picksl®y 309, 302 dubtiors 8f hhBcI8AR QaltiTEAIES a%]a%@ﬂt BEAEIAS eRpreéde in E. coli,” in

active conpounds as free base or pharnmacol ogically
DNA &ioepg ob| Bxmaision Gpsferbs Prde piditiod, | Glovien e akuedsbl gage 93 (Oxford
. nix?p mﬁ&% surfactant, such as
UniverRify ks § %@Icellulose. Di spersions may al so be
PBERAY, SHohdtidHay 4RI died EAUbS oBRINATHIY Infdteing lnfiee ith @@mposition
m xtures thereof and in oils. Under "ordi nary
comprisinglia I6iFsbasd Wndinggeoteind gerse praduek evemfwpar thei prgsence of antibody
enerally will contain.a preservative t rev t he .
produlipireioiie:? SR GataNe 1P G B hioet Phil i B iqeytes, fusing
the Btlgm&sﬁoéy%st abine nfyRlontdic8ed ab! Hrols® hbridieasS t@dHihE the hybridomas,
aqueous sol utions or dispersions and sterile powders
selectingrpdstiive edlomaspehizh quuduqer apiodics dn thé aptigen, | aulturing the clones that
i njectable solutions or di.spersions.(for |l e see
produgg 45tbpdict fn TiRgntissnan HRHng Vi agh SiidssBam TR ot hhigitures
b e ] R 1 F k- '_ t t H
o FACBE i o AL IO be Py Brd i OB B s e tion may be
deriveddingth tai lomsanahommiatfab atitioglya tursdromageciomed antiseditreare obtained from
preserved gaigst t he contam nati ng q;t'on of . .. .
transgrpig moige ieh PavRsDec RIgIngsre é%ﬁ’é‘?qauae SPFgIHRynan gpfibodies in response to
antigeﬁ&réﬂaﬁén%%f’irlnt%ﬁisateaﬁﬁ Blefenfl SRRE Exhﬁ’ﬁ %Q@“Eﬁq light chain locus are
contalnihg, for exa e, water, ef anoP, pol yo e.g.,
introdatedcr@kiraips opyhien deglyd bm ambryohigusteln peelllyfidsytheineontain targeted
glycol, and the |like), suitable m xtures thereof,
and/ or vegetable oils. Propg{ fluidity may be
mai nt ai ned, for exanple, by %he use of a coati ng, such
as lecithin, by the maintenance of the required
particle size in the case of dispersion and/or by the
use of surfactants. The prevention of the action of
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vesicles, and the like, are used for the introduction
of the conpositions of the present invention into
W@ osabd1e8 host cel | s/ organi sms. I n particul ar, P€TES2004/018910

conpositions of the present invention nmay be

disruptiBhdndk ahé ‘énﬁ&ﬁen&%' hadAYcid Eﬁ& 1RE3ASH! BELd The Radskéi€l mice can
particle, a |1posonge, a vesicle, a nanosphere, or a

synthesia dmmam aa;ltlbocbﬁs tmelﬂcu fe huht entigensvaidythe cuppeas bé wsed to produce
of the.pres

on can be bound, eith
human, an 8ﬂ¥ F?Pr%}ngn Sent ﬂ}ﬂmﬁé e ObiFPHLE, :huélf‘ans (foffbodies from
transggﬁﬁ n}u@é aféedb's&i‘t%a fo}rlr%ga a?l B (R&n3 41 UNBPE de}éﬁ‘o$‘1391994 Lonberg

osone- | i ke tions as potentia
et al., Narure 66&856; lg%emdl'ﬂaylokﬁoam [molrmhmse? ©19,4894.1 in the

ar : %)glgga}fa%}boci( %&%Eﬁiﬂ,ﬁ é ggc]- o ecgglpa%hglﬁggoma cultures by a variety
of we@i%%%%h % %ﬁgs %1959 8gud g@gﬁﬁgte‘éﬁ?ﬁhee 11&{;1{1@4: ity c’ﬁi‘cﬁnatography with

09, 19 Rev:
ProteifrAu @eﬁl@ar@:zee |S128y:xtlu816’12 (cBro’.'ﬁ)at&@ﬁpl@l andﬁ%,exﬁaﬁge E‘hﬂoﬁm’tography (see,
No. 5, 567, 157; U S. %t ent .. .
for expggples Cehsarm@age 371550 éﬁtanﬁl@age 2?%é -B38: Brmgerptcl, Purification of

85, 5 I Or. )
o SIES1 B0f5nBepcBasl) GBS bl e Ry 104 v
thmﬁeﬂnwgeﬂcsaeﬁﬁssfulIy wi th a nunber of ceII types that

are normally difficult to transfect by othe
pFerc%’uwégr Ugepcif ereﬁyﬁge desgrable tQ @gf@@rﬁsfrmemi) Pf Aifiyf GF-beta bmdmg—

o B RRE  SHL BRI 2o SRR Shctly ooty

hydrol@zhls oDt dneibbdyBi Ahtibodfy PagRidits2An b 9B€ned Iby papsdh ot papain digestion of
osones are free of the DNA I ength constraints that

WhOIGa?IélhOﬂS’F cepFveytional aetheds. deds perjjusitpsipanantinodydfizgments can be

produgﬁ%vbg}é Q Szresjﬁlqalﬁ%%qea%fa% éﬂt%&ﬁlés%v itﬂé gﬁﬁ' & pg&qgg a S\Safrhé)rﬂgnt denoted

ot her Sy viruse

F(ab*)b.r IRBCHEAgMen® Barf l@&fmﬁ’tﬁﬁr clait\}edsisﬁfgl dlthﬁﬂfr@cﬁicﬁfgsagaﬂidtotﬁil@duce 3.5S Fab’
like, into a varlet%, cultured cell |ines and
monoyai¢reifagmants: t Qpipn! th@eclge@ggfreaq’ﬂs@ﬁné@ RfsEmedusing a blocking

group 3’%}0 tgss 1%%@%@ 5 oglllat‘ctltre%gl £ orm g f/:ét 0| n?d%g f[d%gg&ggegs AR'an alternative,

an en//@fatie |c[éa€£§éQﬁiﬂ@éb§n ko dURSPRRSMBAGY af it Fﬁdﬁﬁgrﬁéﬁts and an Fc fragment
i ghosphol iptds that are di spersed in an aqueous nedi um
1rect

ndﬂw@mem@é@ axs desériredh fanlexpinpleeby Sroldspherent/S. patent No. 4,331,647,

leon?ﬁ%y?r 4PN B2, oigw.ﬁrg?%%@uL% e 2 zoc?%lretclfe%3ll9 1959,

EdelniaB V& L], @A WthsdeEﬁ@fnomﬁfﬁm@A&ﬁ@hhd RELEALEY), @nd by Coligan at
nanocapsul e fornul ations of the conpositions of the

pageSyerebélﬁtlQW&IQ@{&O‘P\Ianocapsul es can general ly entrap ;

2 u . dt%&ﬁ Iq? aqi%?z?nlé? antl é‘dbesgtrsg%u %Is %Equa \(9§ %eﬁ%y Chains to form
mono%lé&{tnlhglﬁ—‘ﬁ{ah@ chaid WndRnts] $9Fer Jéhv@#obg FgRn&f e Gitler enzymatic,

due to intracel lular polymeric overloading, such
chemigilt orgfeinptac ’pmhmqmsemax glso dd usedyrodlong s the) ﬁm'g{ermsgbmd to the antigen

desi gne po LS able to be degraded in vivo.
that isgf; atl’Vzl]‘ e‘gtaﬁ%ﬁ&%g Yrade as described, for exanpl e,
b)&lt@ﬁiéﬁ{fﬁyrthg tant%odil ngg) Bea ﬁ%ﬁmbmﬁf or drg! riﬁm@% Et?ﬁﬁ‘(gdy obtained by the

Syst ; zur Muhlen et al., _
use oPhenomanmb Mniﬁclﬁﬁcﬁ@)s ih4Qlvbig, th:egﬁ&)lpﬂammund ere ealbressmin of DNA

encod}w_r,gt @ﬂtbr lv%glali 9 S; 050?1 agﬁ%qgfq%@ﬁ OS\bqﬁa]%ﬁm: %\gp and/or is readily
avallagwﬁm SN 8N SrHes 1£@ucﬁﬁ§?&@xa, eglglf(dg@ BntfiBod n_ngbr&ln[%c(?ﬂe Chiswell, D J

cont al ners gwth'p ging materi a
and MuGaffedgs].i Tibtechicld 86:84r@692)) ion gvitehne desied afin decdynthesised.  Standard
pharmaceuti cal conpositions. Generally, such
instructions wll include a ngi bl e expressi on
descri bing the reagent conc ration, as well as
within certain enbodinents, relative anounts of
exci pient ingredients or diluents {e.g., water, saline
or PBS) WhICh may be necessary to reconstitute the

. o " R ——— 1§ e N SN e e — ) Sy i e g -
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ol i gonucl eoti des, and anti bodies (e.g., humani zed
anti bodi es or any ot her antibody described herein).
waeakioms168 her aspects of the present inventi onPCTHESIN0H618910
are provided for increasing bone density, conprising
molechhle b(idlagjs and/of ohenidtng iphgetined ntgl bes uvddi Wwhseqoeneetand manipulate the
a vector that directs the expression of a

DNA n%r @éamelewm EMrqdyps 5PEARS Pp rrapaiyy cytteing gestdyes pior godify, add or delete
other thc?jﬁ' gﬂfs%_rr%ﬁhﬁstagdﬁmfé&”ber of the TG-beta famly,

an mnisterin vector-containing cells to a

weng dil m@d&e@bpamamale.xpﬁsmlefvleytom eddtsininlgathe IONA Excdd@pea variable

may be obtai ned direct |<¥ fromthe bone of patients
and/or eongtant segiens malythe preprIed and uped olansieiny advappioptials cell line, e.g. a

non-pggfmlgﬁ é‘qzﬁtl&ﬁg th%e &f%bgagnc% {Wﬁﬁrg@.@ 1%1;\/60 %Sét?lﬁilr Qh as E.coli, in

whichOpro@tétfont BE tHRX @rﬁtﬂﬁ)ﬁy Qifil10bcodr. Mah esidbetd bisthinl efficteint $rahf@iption and
bi ndi ng_of TGF-beta binding-protein to a nenber of the

translatam, Bt BNPasiquynaeey cbeh Verterotheulidinklde appioprate regulatory sequences,

R SR Su AR S A P eIt v
Particii@t 813thode fo r%ﬁ@en@% Antibod 8 R YiE @Jay\é%?%é?feﬁal %ﬁv@l knddh and routinely

94/ 26914, 93/9191; Kolls t g:l)-égs 215-2109,
used. 1994 exiaple, Bpasice modecuilag| biplogy rggoeezmyesmm sied bggwamatls et al

(I\/Iolegﬁ%gﬁpongg, %oﬁbég‘l@%@t i 2 5[%8)71\%%’3%%&8 %98%2%& seg}lencmg can be
perfor@%ﬁ' as7&@3ﬂbea(lﬁ Saher é'th?QP;Ad Nell. Alecad. SMNUSENR: 386, (1977)) and the

4(4):403-409, 199 I'lTaud et al., Eur. J. Neurosci.
Amerg(am)m@aaumgmc s];gwpmg haoélmokemtgﬂlrectepq’amut@gm@ts can be carried out

accorc? éé} 30_ & 4’ ojilglggi;meg%gf ﬁé&tpgla %f /’écfiya ?{'es ﬁﬁténfl (1984)); the Anglian

Blotec}lg%fcyg% L%@ %aﬁ’&?eoklﬁ%ﬂﬁel FREEN0ASE SRELAtE AN Isat 48068k g@SS); Kunkel et
/13365, Flotte et al., PNAS 90(22):10613-10617

al., Mie@w,b znbdi‘mzpl'imll rlag: 36%(81‘20(]@87}3ar$d@utmn@1yy gUIErGus public,ations detail

Koeri.ng,et. al Hum . Gen 5:457-463, 1 , )
teohnifies GHIRILS orailsy BIop BANTE A PR B by JERF PUBhGEs Of DNA, creation of
expres%?glggféc:z’tofs%g%qd &g&%@ml?aggle %ﬁlé%%@%ré%g cleslalg':%?&h ggé.mple as reviewed by
Mountagd Aoarid Adais, J(R.ig B;ot&hnﬁlo@jzﬁnd BcgneMDEﬁgm@e?ﬁigﬂ,{eW@VS (ed. Tombs, M

P, 10 %ﬁ%%%SMV‘QgQ%%g%ESAD% 4]'%? gen\%ng %@P‘P 'st)éciﬁcation No.

WO oYlgoaky vectors nay |ikew se be constructed which
contain a mxture of different elenents (e.g.
pioetadn smbediveintp ehesadibody a&;ordﬂng td¢ He 1Inwdxtm)onfmmyrhave one or more
di fferent vi rulﬁ%rsﬁ or nhon-vir sour.ces.

effectQr T rgprte PRl es cheg; tp H%?‘ndt tﬁ% iRyentipn ¢en rto lsggjeqnpdlﬁed proteins.
A rep?rx[tacilré}ggfeEﬁle & h&eﬁ@lﬁl to"ilI 1506 X 4nddnz¥RE! Qfotoxic agent or

e util |n t conp03|t|o S
other eepofied imetbchkel leudet hidye, Mdia{uchdh;ddmmtemt gfoubhfluorescent group, or
. invention, nucleic acid nol ecul es mhlch encode. a
biotiny ey Gedike- WihechGFhetadhinding prrisinspesilic frmpepelplylip or fragment thereof
[ )
may b% égﬁgpﬁ%ﬁ%g?é}e!é g o)%ug ogg{rgi) eufid F}%@%ﬁ-é&(;su glzécﬂm ﬁ?@u{(‘ﬂ)( rr}%ﬁ%labehng of

antibodys @& &nPwe in dehrami Skd, a1 | oAdﬂﬁs asyanovsemacui-211; (H&@Bén 1993 Acta
conj u%ated wi th_ poly-L- IyS|ne DNA conpl exes (CIlst
Oncolg$2:8p1-9 ﬁ%&gpglzt&@ 231@613 aneodesyribadng greaig dgtatldelgw Fu&jmay include

use ot?tgg %Bg@ bgr%ﬁ![i%f %}5 n}?éclf}]c !ﬁltimgdﬁ g%fétht th%{r&)f) &14070njunct1on with

other (HIMpeltiOQEEnts. Vi le effeCidl iok @&pvra} ,m(ﬂbcﬁmt mbNBe iafth&@Hitorthe antibody
Acsadi et al., Nature 352:815-818, 1991); DNA |igand
throughygnyeavaigble amingf acly gfle-clminrterngal agog gc@@g,gwherq ggagynt carbohydrate
|'i pofection (Feigner et al., Proc. Natl. Acad. Sd. USA
54:7413-7417, 1989); Ii posogg:\fis/\ﬂ( Pi ckering et al.,
Crc. S9(1):13-21, 1994; ng et al., PNAS
54:7851- 7855, 1987); mcroprojectile bonbardnent
(Wllianms et al., PNAS 55:2726-2730, 1991); and direct
dellvery of nuclelc aC|ds mhlch encode the proteln

LLLLLL o o o . a ~ —~ ~
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popul ati on and has since increased in nunbers al ong
Wth the increase in the popul ation. The use of
Wheowspyesi ty mappi ng i s based on the assunpt i PCT/URD4/018910
DNA nmappi ng markers adj acent to a recessive nutation
functiéua® gtdupabsatdédintbie hatitutlygmresided ttalh fiecitedhmat otithie agtRhment process

from consangui neous_fam lies and isol ated popul atjons. .
does nmt gdvergsly affactthe puslingeproperiehyand begseidngss pE Hhe molecule. Particular

.Cepetijcs, . 6) f ¢ somal ¢ :
e GEP SO b b S S  PRe, BAERTIFRIERASL cabons o
aldehyiRtdr@p. AiddvhhRat ofline ablitdds afp kieseffedtor ahil/Br aspaltyisislecule(s) may be
came from 29 sclerosteosis patients in 24 famlies, 59

achievigd a¥ift esich dgrpups legd rasnBienrepriatel fanalionalorar 81 shee gffector or reporter

control ..individyal s fromt.he same. popul atipn, .Th
moleciy € ety By Bopeh TG RS 28t o8l llpaiee Frowes
| pefoMbAudbReulsd finckiael if&diekhﬁ?ﬁl SarftheSPIERIRS ABELE NEOYUSs (such as
famlies, parents and unaffected siblings, or .
enzymaticalyaacgiore dorins of bactdrinl {4weh po &) genfgingse ekatouth A) or plant origin and

fragmpll i eIdr & B0 o eesT R Snthisy bRt &y gonia dioica,
or theS@esbsevertlgl Liedie 1@3@ f5indi. Ok & ThbhuBL. ]lgam-ﬁa @rankel et al., 1996

mar ker, DI7S1'299, shdowed an i ndication o

Cancdnobasz §6:626-89); wolegisaliyl activespoteing) faf exahmplp eudysesf nucleic acids and
af fect ed. i ndi vi I Al l. 24 sclerosteosis famlies .
fragms Bty SR ot B it EARTGHET BTy THOALY PLgFGRe gpd symthetic
polym@s7é%,9§%§r§’é{ccﬂa}gieg -afld Poiyatiyl e iy adi bl Walpdisi(EtBfene glycol) and
every f 'y were shown 't o be honbzygous in'this ]
derivatiged dhmerecfhidradtonutliddse padiculadyviadicaddideveamsl cbetoted goetals.  Suitable
ot b T e S S e S SE TSI it my b
Ll neia g D MPSABE M sl BEENREolollh$ are calichaemici
detect @ag?ot ypebgﬁgﬁﬁpsgg%sggﬁﬁhn?ch diaiélwﬁlot. I'n sumgttot eargactaalc actiein
and dedvapieks khregdof (Semydes teamplbabouthissriBamPgeht Speaifichtions Nos. 85/8794,
cont ai ned the sclerosteosis nutation. Sequence
88/81%71%‘?‘%/%9/%8 - nost of the exons in this 3 negabase
r Qi i.d fi %-%ﬁﬁggze HO R dr B OV&h-mitoti
T@n%g%das g)l@l#é [ ﬁ‘g’grﬁs?ot ern di ng gﬁeéé er’il%:lg %%m?mt at imétr? o agents,
antibisticsp agiutérs v lapdpiobis Sef) epupeogeiy’ Noee, le. ¢ £ SlubdnsaridnReed; 1688, S cience
codon) . This _mutatjon was shown to bhe un;a?[u;g{it%é )
281:13Q9- k1ot ¥ds Hrpars Kiven rfhosedrmiliar ovidy thagr examples provided
hereindgl%cii{gndgﬁir tE(? be ?lﬂ%ﬂr Weo&litﬁ&? l:%%'ﬁﬁ%v{’ﬁé skbid Q&f spirit o{ the invention.
confirmed by 1dentitying a nutation rn its intron (A>T
Particlat abtimsophbtipagdnid orludd oiotddie ahdcyosptinfapeaits,rfos axdnsple alkylating

in inproper. MRNA processing in_a single, unrelated )
agentsh a STt aswi RiFoaFmgAYSIBrss dp-8r o shlopniuciExmeihelap, mechlorethamine,

cyclo@oﬁ%ﬂﬁi?ggg{r%@@ﬁ@%eﬁvatﬁgﬁa trl]lelgeog,r u'é_jgetlrll}élenephosphoramide,
uieth}EéerlﬁSﬁio@?hdiyanﬁac,P@Rulpﬁbﬁ,Sdr- ﬁ&p‘léﬂd anibifstabditas) eyrdr &dmethotrexate,

fromthe follow ng total RNA sanples using. a ) .
fluoroyensthe r Boraitidjneay gyieeabine, kKmercepianyaRss c thipguanine, fluoroacetic acid or

P. Lifl . | e rst-Str : s
auoroFFSRPH RERLAR, RHSY SR LA e 2 BBy g, dosonbiin,
daunofkbiEin, RidhdycirBUeR) hity@kcin T RetERhReE, (i Madctihbygria) plicamycin,

human pl acenta, human skel etal rnuscle, human thyroid, . .
calichpermgin gidtderivaiives thereefh ovesperspiicis and Nexogtives tiereol; mitotic inhibitors,
such g%f)%}g%sﬁc%, g%rg isti Sagr/_\.%&%ia% i OA%-% Hgﬁ%ﬁg Lt@%%gf;ﬁglﬁﬁids, such as
elliptibiaBe PRl Wnch UsRRaxEaintl bad@xicHeTY elorfiBA&SYsUeBNEs androgens (e.g.,

saccharonyces cerevisiae, and human peripheral bl ood
dromastanolope exr. tepfolacrg), spragistias Wege mpegesinels aaptate @ medroxyprogesterone

conmerci al source (Contech, Palo Alto, CA), except

the follow ng which were pr red in-house: human

ost eobl ast, human osteosarconma cell |ine, human bone,

human cartil age and vervet nonkey bone. These in-house

RNA sanpl es were prepared using a comercially

avai l able kit ("TRI Reagent", Ml ecul ar Research

~ o e - ~oNN Y o
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followwng P CR o ligonucleotide priners : T he 5" o
i gonucl eotide p riner had the sequence 5 -
WRABSITIBBI ACCATCGCAGCTCCCAC- S (SEQ I D NO: 23) ardI/UsS2004/018910
contained a Hindl restriction enzyne site (in bold)
acetatb)p lebteomens (@), iBmethylsdtitesieisiigHosplge, Bodrestgmiiel phospiiatelgr ditramustine
base pairs prior to the presunmed amno term nal start
phosphaighpr FAFEOSCH - taquggm antBrgpEenes: SHEY asHaHoxapdrone, ureas, such

o BB R MEHT ACIR (T SR AT G

HOnE]atedasdtils ¢holate chpyes®fgi-betripokitibe hit}ald Biviove docﬁﬁm@tmn number
reverse conpl enent stop codon (CTA) foll owed by

from ﬂetve& gelussiep ?%mlarﬁxmeﬂmCépn elelse nelude é@qhmﬁ@an (Tc), rhenium

Re), © @lﬂfg&) %ﬁ%@r ﬁgu)[, ggﬁd f gv?rg@g)c é]ﬂkg)%? %srpﬁgl (Bi), indium (In),

galhuﬁla(@é) Xyttringh T aderbhurdl rtrer (?@bl@lrﬁuﬁf ggd) earide arandﬁhﬁ (SR In general the

product was TA cl oned i nal TA C oni ng , N86n  188m 58
metal |if pireferahme rz(damugb@m P@mcum dadiprilolides feiclusieo m’Ec,weiRe Re, " "Co,

"o SRS PHE0 AR TASIIETER MG ETES s

41gc. agar ose gel using a conmercially avail abl e reagent s
("Q Aquick Gel Extraction Kit", Q agen Inc., Valencia, _
CAhe chitiited freted mewvtbeviasexangple digefitbelabayetypediof megaé shelded with any

sultab%AsagﬁE] g&aﬁ? %%tﬁ%taeggn Dl\c%ec‘igxaé (] nVI té%%ﬁpb 28 yiang%eisebolyethers (e.g,
crowrl ERBS M@ ivaReksPihaicss); %Blyhﬁﬁe@ogoﬂi;ﬁ{/ﬁﬁs aaﬁ’&'&fﬂdc&éhc derivatives.In

plates. Col oni es beari'ng the desired reconbi nant
generalhéheplypp ef chelatorg agend mvﬂlsiependjen thef inethl by use. Pcmekmsmllarly useful
u5|n 5 .prinmer corr ondln to.the T7
group i cRERHPS Aety Hopoei{eale st RAZO 11 ycRtiop. Bk, cqppptises acyclic
and ! BRIRCAUSIIERniRes, CebifebiFHyCORF M GrbbxyliSEQabids NO %5) example
that correspond$ to the feverse conpl enént of i nternal
diethyBEERi spEgerentecetiCherid @gd elecizaiivest thereof, amddmbicrmgy@ict amiass, such as

confirmed by DNA sequenci | cel
oyclicf- aaaeae? - a%&slag?tafrest&%ngvéﬂawlﬁo As c%e %edofn tlwsmaﬂonal Patent
)P I
Specif5HLASKSRCPLOYP PN S, Apthy HeRSEERELA g gt
thereo@uppl ied by the manufacturer ("DEAE-Dextran

nsf ect.i Ki t em c St. Lauis,

o Ahiorgenta lﬁloﬂweow"ﬁ@% rl%lﬁgffJea% il POVRS oéw@mnamtetms may be
aclnev@%\‘ﬁﬁﬁ;g 5 raﬁt?rc]m \Eﬁﬁ g\fl‘nh ag:/tg@l) %&%It%ﬁéglg ﬂgth% ehoé%tjg? ble reporter molecule.
Exampleswoyedch groppeisivde aof i-hdocnboxydintacHbmestéas smhaisymédacetamme an
. .. by gDS PAGE and Western Bl ot usj n%) anti - FLAQr)
imiden§1¢8as FRAPIHAR DBV w@*ﬂs o #disufphesly. | Thyse a@élﬂﬂger suitable linking
proce%(g%ﬁ %1]: %éaéﬂggfhg@ %}1&% t Ht g[ﬁ%g%g&m&ﬁﬁﬁl I?{/eﬁiagllog%ln\’\?ﬁent Specifications
Nos. WOB106431aW A 02035 &) tW QW 3D 5 rndWB0aW(1476.

Sigma-Aldrich Co., St. Louis, MJ). The colum profile
ASSAVEORBHEYARE MdidcBRE BAGENREANESGS! Del@liof  uSi ng

anti - FLAG M2 nonocl onal anti body. B. Expression in SF9

i Asaltscussed peoveTthe pinmimn@gémngmmd@gq@t@n@sefowa@ectmg and/or isolating
compcfugﬁs glsét %ge gafga r%tp’%ggﬁégg %)1? §n51 Y. cﬁoqdéx%}n%?e w1ﬂ11n one aspect of the
presenrt 11‘1@5%5%{ %@%EWWI%@%Y%E Seleételfr Riolecule (eg, a
candchfte @E@G)I’ CAAGLALI CTACTTEECROAT CERCCTIGKAGTQBTA, comprising the steps of

(a) mlEﬁﬁA(OE &ﬂ% %cg%&ﬁ)ge(gp ngﬁ ng%-g eblgﬁflglérl ng’l and a selected

f
w248 41005 Tt ML) GRGAELT: BB Mot mo

frame to the C—tern1na| endé% the insert. BanH and
Hi ndl cloning sites were added and the gene was

subcl oned into pMel Bac vector ( avitrogen) for
transfer into a bacul oviral expression vector using
standard nethods Reconblnant bacuIOV|ruses expressi ng

' ~
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NO 33) In e ach ¢ ase the listed p riners anplified
the entire ¢ oding r egion mnus the s ecretion signal
wG@ewsmmass These include restriction sites forPCT/US2004/018910
subcloning into the bacterial expression vector pQE-30
stimulftQs sigastidglsy the \(UFebeth damiBAPS pioteing, @8 imdbitd ﬁlbibnﬁﬂhrfg cﬁidﬁme TGF-beta
Beer and Grenlin, and_sites Sad/H ndl for Dan
bindingprotaith 0 at &&3shi PR5 BsEbEn o8 tho A GE-bsta rmily of pé?te{rﬁe Wlthm certain
emboc‘\tj\{gl tosI trh‘&%ns lgéu?r%grﬂgn%%gdég Qbﬂ]]%-?gf ?%g?dr?%{\ﬁdﬁgﬁ&&%t a{su%ﬁoc‘snwe regulator

of medeR€llyna el Adfevéntiadidn.cl ones verified by sequencing.
Protein expression in M 15/ pRep and purification

( Bhithims odlfef psricely qfaﬂ@e mVﬁaﬁl?rg m@; 1pgs @W/Rr@‘@@@ﬂ fog defsrmining whether a
select%zﬁﬁ? ffﬁgg‘ﬁ%{% Q m:ég @ Re)%%c%%a%n | 5 tr&fﬁ%rﬁl] coxétent comprising

the st§fl of @?e}‘e‘;ﬁﬁmﬁe@fmt@étﬁige it x iM@S cBﬁBﬁlY%)eed sélected gvildouteattt cells which
quant | usi ng solubilization in uani di ne and

eXpreasu BOF- ;be’@ blodlzgzpmt@m qmde&bé detepnindig W&laiﬂﬂpb ﬁled@Wr%glon (oractivity) of
G.enl. ein were overe

TG BN E R 0 PRPoSel IS WA GO A e the TGF-beta

bindi ngro?enﬁ’ QRebroRdes, hid Aldréirbr L@?érﬂiu‘ﬂﬁ? C@ﬁ&l‘i‘éit thatdo@dpohd is capable of
B. Production and testin pol ycl ona

increasing |bbn@lnmseralF®In§mt oWathiapné @mbo@menb tleeav;ﬁhls @fe sefrstadrirers the group

cons1s§l}nt | gﬁgs SRt g‘ﬂf?%#@’&s ?@#rggxktraﬂﬁf @%&"x@ﬁ Mgzbone from bone

biopsi¥¥Pand tAMAREM] B6A SGQIbIdR. MRRids fofabtBétER! the fle\%'ﬂ @f expression of a
antisera recovery; Short Protocols in Mlecular

TGF-Bitobinding Retdinaday boacconlighedlin., aSWLdtlvamty oEastayifbumass known in the
l.en er and Yvonne Paterson; en. ant|

art angly OWEN} SOR i PHTEYSTS hb i5e Bred: [ de SRRt Guhtitying the

expressin o FAPAH LARD hﬁﬁﬁ% An G Gkende gﬁr e@¥mpble a@BﬁrﬁE‘rc\&ﬁéﬁ Immuno-

screened for activi via Western blot. Each of
Electropliczesian({C@hs rdisismpaosted, byadmmlmoprecmﬂ‘scﬁrsr r Edzyme-Llnked

Immutﬂgﬁg;bég‘g/%ggst éﬁ%ﬁﬂ%k#%ﬂorg{%p&gg \a{%)éyq]s%g‘, R dg‘?tﬁpbassgys and %Vestem blots,
i |
mhlblfli\gl?té)?b({&ggg g}{m%not iy{:ll,négﬂ%g a gy%@%ég%??aﬂi&%t $Ndsl B376,110 and
4,486 liammeatzm‘olfbsz,boh‘les ‘cAIlLeBoraftky Mmdichaspred. Suth masungassadys may use an
Tris buffer g(&l ne (TBS)_ /[0.02% TWEEN buff er

antlbogy it hﬁrlﬁ sgeRifle et hinding pryiein|sashy as the yii- fc?erostm antibodies
descn?éﬁlié%%{hgogﬁig lﬂ%éé%{e {ﬁﬁﬁ%ﬁ% Lt:l%?(n : e%tic%&‘ qn orrii%ﬂ gigg&ufegtﬁgﬂ is attached
to the WGHbéth birsling p’:tstefno rTherievdl @fi polypetidpemplessiomaiay ntyo bA determined by

second series of three washes | X TBS/ 0. 02%\\E
quanuﬁang Shfetmpyntaf TabegHndiRg weeteito f£ vﬁlpﬁs tfhe Téchbﬁa;%dmg protein
an y t
a2l 0o BSGRE, 985,FCRHIRLEN HAUBHED Lath bl b cictd
surface phisthi@atresdnalue SR anAltetniatketn, thd bskbafexprassion BEsERAN A lencoding the

West rove, PA). Afinal cycle of 3X washes of |X
specifiegR{AE-bgtag JMAIEB\P%HH@V%H#@& fifdd the strips were

d g\é@!n 8691% Ilﬁfb | ng%:'l g Irgnﬁ% X\ﬁ&tﬁ{\/%n ﬁLrg{I{dE@ %el%w)ﬁ{ ? Qargples S5and6.

Brieﬂﬁnzl IRy nefd8s of BRCTGFbeta §upsi-fankily bOWTGF-béte bixidit® padtein is first
descri bed in the previous section, nitrocellul ose

boundsipra s9tid phage &llowed diviaddition obarsandidateipriemg. of lafioled family member
of thedf(g]g%?t SHP&;I%W 9%}61”]%%-%%% b 1%) Lg g)%ot&g% El}e]neagﬁgcf {o the assay (i.e., the

abele@'ﬁoﬂ}g)@j;@dd)fs tB& iskaNfoe @ﬂn&lﬁa)\’lel( ﬁd)lb/}iéptﬂe Svab bbi@ ta ek solid phase), the
made to the remi ni ng two anti g}ens The

solid phase exasbell, | andethe quentitp rafeouhil iy labrled dfieketyauper-family member or
performed to detect low affinity binding by those
anti bodi es that nay be seen |y at increased
concentration. The protocol and duration o f
devel opnent i s the s ame for alllhree binding events
usi ng the protocol described above. There was no
antlgen cross-reactivity observed for any of the

o T 1 AR AN 1 A Y rpr A Z~NT"1 7 NR 17N = [ g p—
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EXAMPLE 6 SCREENI NGASSAYFORI NHI Bl TI ONOF TGF- BETA

Bl NDI NG PROTEI N Bl NDI NGTOTGF- BETA FAM LYMEMBERS The
waz®apoxsscri bed above is replicated with two PCT/US2004/018910

exceptions. First, BMP concentration is held fixed at

TGF-bbe bidiisiep@teth 68 ﬁlemoewsaplﬁdrmet&eﬁﬁ&ﬂ Maleetlel @idhofte Silitable for use
ant agoni st candi dates is added at a fi xed

in inerepstnRAngtIBET] Pontan) asrdes¢rebeddiecinfare these maldculss gen¢le decrease the

A 1 A———

statisBéAI i fEDt lain& NObAGuINICAsHS SRR AR K 1RO RRMMDER present invention
derived fromcomercial or internal collections

should gyot bgd Hniteskit wﬁmgm@d@nemrs dabcrived woithin ExaniphesLeand 3. In particular,

onpounds,_are ed as sto ol ut in O and
e R Soerefomal o8, At S o8 Dlofnite FAF-H6By (e RGahase, or by
ehmlﬁgﬁf?m%tf@rggﬁdghégg%ﬁﬂregpndl tions. These are incubated for

hours at roomtenperature with the BMP and Beer, the
SGN thinoathereaspeats ofitig inmentivoy nettHBNP arespmpuaieﬂlfbxaﬁﬁd'namng whether a

scr d.. Agents t i nhi bjit 40% of the BMP bi ndi ng

selecl5 SBplFRYL i ‘?aﬁgblsb%tg}%eaamgc otHRFT®lr C%fntbaavpewag the steps of
{ IS [

o A ) § LR, (OB o
whiclt ietxp@ss JGKbetdi sl (o ddtrminng evidiledrr the ndutivity | @ TGF-beta from said
expos%ﬁn ]ggltssz?l%?% tnzpngi: ﬁ@lr l uec%(t:q%ng?mg gglixé)glgqt.rg@pecompound is capable of
1ncre%ﬁ%%$ﬂe%§riér£%hfe% BIRANS 1R @Etﬁ?dsbﬁes‘%ﬂﬂgyﬁeﬁﬂl b Qyide variety of

establish the selectivity profile for t identified
methaistragobd Bhlutekirto ustess thedihersges ©if TYsHbaa péndilepprottam txmassion due to a

tg BMP | c}ﬁactio £e.9. BMP/.BMP receptor

seleotgg fiSLeqTPPRIHCo 11 475 MESHRHSHED e RpTerfion AR P2t tep is an antibody
| al uati on of

BN R SRR Ao

e e —.
antlbo'iﬁr Bmod 9IRS 4 FEFBElaysignbfinl pattialy! c%%p%gbc%hﬁlctmg an antibody that

bindi ng-protein is prepared as deScribed by N colas
SPGCﬂ(l@llipI rbaids teledBORY aphtpepiade withd ST pemaichlmhidﬁngjﬁutalog timited to the

NN T Al
antlbc@h%‘j@?eslr@jw Hﬂbcﬁf G$T) dotnddsith tthgn get%c{‘irg tﬁé'%gl dﬂ gz quantifying

. s containing matrix ar
the atnometd ofi thh SG)STE/ahinlfo‘dgr confgleo b efttcHaimeb tHeapresence of an antibody that
g%%d' ng%%m el n ted using Q0.3M NaOH and
mody, 2 Sigmeling P wage hherp ediorl gnay ke psermadarping 9PR or any
numblef‘?i“&i fe%'l ﬂ%ﬁ@@tﬂo%qwtﬂg rtelﬁgtd%c&% hé}teltnre ?x{cludmg an ELISA,
ecul es an fure™(
1mmud61$10f iob etk kithovae TGMbetaBighhng path@an @dlidlct b ARGaNhd ﬁhthway by which
2% al bumi n_in PBS buffer. Adsorbed TGF- beta
a BMB.%dSnf@ pie Ernd p4yRe i resepies R @1130 MENaEHE ghihduce the pathway that
L LSyt ha b| A he. TGE- bet.
modugaltle%gn rl’]lé %%ﬁ% e‘;“%(r%]l?eo n(I]r]l %eé{agb%rg Ofiﬁléen; %f thg énvgfltlon an antibody
that SEEMRAUD GRS 18O Smalafes &P %ﬁhaﬂﬁé@ﬁﬁe bRy dyaeAln-Zatihg 'Bone mineral
I nhi bitors. These inhibitors are further Characterized
contethr Sugth ad oméibpdys rmysee sdamdﬁe@ usingdeemathnds tliselosed herein to detect

biti. gn co F&I r influence on TG-- beta

bmd“k?i‘?? Jirg SHEESD @rty. EXAVPLE 8

Cphis ERbjedt! 10 E@E tﬁE&'An b Ne P [ 131}% dies t

Mut agene3|ls Alofu e- engtgfl; TG beta bi ngh{{ r%mbo jos that imparr,
inhibit GhAuding m&npemm\relﬁpmhﬁiﬁ)smpte&nabnﬂm@ofm BME® to a SOST polypeptide by

for genesi B riefl proprlate prinmers (see the
de‘fectmgs@ﬂ%@?roa& W@Q%EH‘%%%@P arptides thatarg lecategenapgiprs or portions of

the DNA fragment by pol yner [?(e chain reaction using

Vent DNA pol ynerase (New England Bi ol abs, Beverly,

MA). The pol ynerase chain reaction is run for 23

cycles in buffers provided by the manufacturer using a

57C anneal i ng ten‘per ature The pr oduct |s then exposed

. . - o Y o o,
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deriving fromthe transgene. Founder animals were bred

to normal non-transgenic mce to generate sufficient
woebeeHsOf transgeni ¢ and non-transgeni ¢ pr ogeClUS2904/018910

which to determne the effects of Beer gene

regmr%& ég E‘SSI lﬁﬁlﬁlaeﬁ\@t (%e st udi es, 1d%sm lﬁém%%o Vﬁ%gillﬂl}?i)%nd of SOST
and p8ptided lﬂ%telﬁélﬁge hRird 1@1%%%1’ aﬁ} odidid ?Jsﬁﬂx%s Qﬁon@r@(ﬁ? bﬁf}x%dcore region

t 0 ascertain gross skeletal formation, Dbc m ner a
(dockitensarty pf BSOS (agl,eSEQ HoMN@7-6456@08) ast 9249d). The methods of the
ost eob] ast ac} ivity, extent of endochondral

preselgS@vg}tg)gt gy, alsg zhetqspgé% 14entifn en gatibadycthatriepairs, prevents, or inhibits,
formalfb RTS8t }@%'duﬁ&g' Sk 4o AHoR6 L ASACURAIA o SOST may be

extracting varl ous “t1 ssue

identifisd By datectig Hﬁ@ir@&ﬁ‘aﬁe ﬂsﬂiﬁlﬁalytta lpeptid \iad tadd) @erdfedStkdifiltee core or the
nucl eoti de pol ynor phi sns_bet ween t he nouse strain from

carbom esmingh eSO o6 &, SR TDQNOE-TASEhA)OGIR. ¢ he
stwihin afiothérc embsdichehorofDf mpiresent Mineftib®N nefkdléBhi/ provided for
X, SJL/J)E2]. AN MALMODELS- . DI SRUPTI ONOFTHEMOUSE BEER

deten@mt%%@mm%@%m@pmﬂw%}% b gaergasing bone mineral content,

o) C S
compﬁﬁ nac é% tgg E%&e A ééb'ﬁlgagg}l Tuségéggelﬁglegulg ?Qangi?dalt'e ggent) with a

TGF-B&!MBWP&OY&@ ener at %elaﬂiedahfenfbaf rofi g tT@F—beta family of proteins,
ss-of -function nutation. A reporter gene, such as

(b) def%urgng Bbethepthg aelseted siodessde @brﬁ@ula\wééh@ﬁgm@er«ﬁdm REE-beta family
t Iy Vv
o el BB /B 904 18- bR BRERBIT ol i Pl famity o
proteifg. &K ﬁhmtdeﬁﬁﬁﬂ enbdidirhéits, G Sbopaale enhdhckdlihe aBBity of MEF-beta to function
spatial and tenporal pat terns of Beer gene expression
as a peavgegalatas ofimesenchymalfcHaliHerentiatignng a tar get ed

onst r uc
Pl o BE 0 Tl bR BRI L P oty ubbe wtitived 10
assess( Rﬁﬁlaﬂb@@'ﬁ@F%taV@&b Re@dcied 881 S6@ P@lﬁldgefﬂﬁle( §RA) representative
cassette from pGIr-N29 (New Engl and Bi ol abs, Beverly,

methogdidy pmw«tﬁdthﬁ@mlﬂﬁm@lqéésqqralqgmam@t shdalo. KAEBH: 1380,

V\g}l{lgfrl v pﬁ@lareaspe&s ng}g ;g?%(eg Pn%\%ﬁ%ﬂ %}jﬁ%}g Sq% Za%‘%gmvﬁ anor determining

wheth$t haglecfid hbRclle | (cddatiake ﬁgléﬂi’} Ra3Pak1ER e Bor8lsid b ond? M‘?&ral content,
USA, 79:3398, 1982). This allows subsequent renoval
Compltlﬁmg ﬁ@cﬁtq‘pe@f dsteamirangrahitber 4 WltmdgmbbdulEﬁﬂu@Itd the Eomdﬁi& of TGF-beta

Tl T oo M
bone SQAHRBESS thdRo2R e t I%Wﬁﬁﬁﬁte Hrdh shﬁ’aée"@on?pos@@ gf ao,’gowdered form of

ends of the PG@GKneo cassette, as well as restricti
bone, emlmfébm@fc oyiitact banesi Semla(rBarthlt abcrvetdeecr:iedsnetpodsmrmde variety of

metho g%aglc q-ﬁlg lgg‘;t}eﬁ%gstsgtﬁxetlﬂéx%g&qﬁ Ebpﬁ%?a Pli\gpgrotem ?ocahzatlon to

bone W %Tﬁgﬁ Kﬁ@ﬁ%%ﬁgﬁ‘ Eg%g?g??@ﬁg ‘?r%?%” Nicolas

et al. éfnfmf ?e"mlnprélﬂr%b 1%(51955))

AR I AR PRSP ER EFPNEIES o hereof tha
SPeCﬂﬁﬁPH’ bitldS Ro Waglebostin %Bﬂ{ﬁggﬁ’dee’ls Péﬁ)hﬁ ?%6;'{1%&1’[1@9 ghlé)glng binding of a

ragrrent cont al ni ct OSI

TGF -l darailyl 16344Berpiol gmdmteybﬂm polypémdidal Therep®ility of the antibody or
C.ontech, Palp Al t 0t he pSP72- PGK

antibofly ST tPHEDa @55 blockingbining OB Uy A SHF N oS uch as a BMP,

o 588 8508 USEHROUR Ry BRRRL 6 AR OB O Tt

or fragnmey itiaréo ftbatrspea fichliy Hildd foesclef@sianadyi iafpalr, blotk, @tprévent binding of
site of the Beer gene, and the anti-sense priner used
in the PCR al so included 30 ptd conplenentary to the
5' end of the b -gal act osi daSe gene so that its coding
region could be fused to the Beer initiation site
in frame. The approach taken for introducing the
short arm |nto t he pSP72 bgal -PGKneo pI asm d was to

o "

o, . o s M
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nmoving in the 5 direction (up to 50 nucl eoti des
away), relative to the Beer AUG Correspondi ng control
w®@bkiogoeiss eot i des are desi gned and prepared usP@US2004/018910
equi val ent base conposition but redistributed in
a TGEB6H RSyt BeinBbi B bcl@d¥tis by NinpheRBt schitbdtindh@&addiger tformation. An
the codi ng NnRNA. Reagent delivery to the test cellular
antibody ¢tag ﬁmosfg Qaéiﬁ&mtsé@l swlhtiootmgmay alsp eivsed topdentifi h weliyity of sclerostin

(P P S 4. 741
by nibiing o RRTE TP PR e S EM e MEHERER: fhy antibody o
fragmdROhbleo P inayestl GRAr oA MR HeB-HaS® hssDEMr lin 846861 model in which

serum nedi a; Life Technol ogi es, Gaithersburg MD) and
sclerogthri asi asderﬁncédicwrt)htOquwmm wheth@atge anti{o@lylajtersl(itfcecases or decreases

T R N NN A S

r
rc AP 8 130551 3218 ST LSP 0d By sl

transdMS4R3 pathivtay. afd Hbarebyc neddubatar(stimulate wr eidhibig thbesighiiig pathway.
Preferrala}peif ﬁ\ég{n%g}f q% eeji)B(rer NASéé’gcrpsfui tglntboﬁsﬁd lfétgor}qgorﬁ-{ldﬁ)cuon otn a signaling

pathw dil tion, separate experinental wells are collected

Vahd protein |levels characterized through western bl ot
nfhiedhe detards beutet helekompy eefer. to Theamaditsissofanendividual test molecule,

tha thgaégs%gg&?mn;@g fﬁme%e'wsﬁ e A

sS4, ERR O o 0y i

step ofiiselatihgnshelecdd thap intiibitsahe bindirgse BGB-betachinding-prateinltota TGF-beta
conducted as above using the anti body reagents descri
familyjagmper. parallel, the control oligonucleotides are
added to i denti caI cul tures and experi nent al

CANDBRGE MOIGGFLES e repeat ed. Decrease in Beer mRNA or
FOTRNET R e W Ty i e——
TGF-befa &n@ﬁiéﬁﬁﬁ&'ﬁgﬁ) 4 G@'—Be‘ﬂﬁfmﬂﬂ}%@tﬁﬁ& qespRaeREivOetdiles discussed in

control “scranbl ed oligonucl éotide. Thi's nethodol ogy
more gl bslowelimdtdey er@ememotmules Maigh.oorganig sus eqoﬂemleS) protems or

IR BN MY N—

that ﬂ%@aﬁﬁi@%‘ M%&ﬁ@?@%@ﬁ&bmﬁaﬁ B¢ aaﬁtéd i %Qapé @é&%ﬁbed herein, it
e.g., PSI-BLAST (Altschul et -l Nucl ei c Acid

shoul(QﬂScBBG gead @ apiaam)that sEIGUBleCShs cat alsd be utilizeltin 2 vau@ty of diagnostic
andth310 2t43 57 (2001)) suggested that the core region of

°.S88SCor e) adopts a cystine-knot fold. FUGUE is
a senS|t|ve nmet hod for detecting honmol ogy between
séquenOEsEnNIodeculgst ur es. Human Chori oni ¢ Gonadot r opi n

Numepou(s ho@?r@: Sn{saﬂrk%lg%n&g%va ?1{811 Pé}%ﬁ”@?'tﬂlé{%g@j@? Eﬁﬂalg’ Bte binding of

TGF-itta binidRr@btein o 4 THF Kdt@ﬁiﬁﬁly NeABEO Jite eRAmPIISWithil ¢éhe embodiment
Therefore, hCG b was used as the structural tenplate
of thet mvgmqndsmablm@l@p@wm@ eqiEsTmER b8, sehgstes framngifher of chemical library,

Whereliloslx%t%qoglg t %2 daﬁ, %g?ua ﬁ%mvégoigﬁﬁf%oé&% ﬁﬁgﬁ%ﬂe éﬁk{%nf %aglul [Btaries where

multqﬂ@&mpo&m a@?e&ﬂ%e 3fRes [destivdRed th@etétﬁﬁh!@ B&®isolate the most
identity between SOST_Core and hCG b was approxi mately

actheZBB@OEil ht CYS residues were conserved throughout t he

oREurei ST SeaPatR i et reop b e fse apffdtonnde those
descnf)éd Dy ?&g?aﬁo‘ﬂrsSe\,t A orwostestl a8 frhéiBod WTdButbMBOMNy WedrRrating  chemical

solid lines in Fi gur e 7) in a "knot" configuration,
compaviids Wwithedssitedproperics,3 U.S Ratent No. 8168 5hds- Armastrong) R W ARSynthesis of
extra disul fide bond (2-6), 4541own as a dotted line in
Figure 7, was unique to this™famly and distingui shed
the famly o f proteins from other cystine-knot
famlies (e.g., TG-—-b, BMP). SOST _Core was nodel ed
u3| ng PDB (Berman et aI , Acta Cryst al | ogr. D. Bi ol .

. 7 L ~ N NN NN NN NN\
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BMP at both type | and type receptor binding sites
via the NNterm nal portion of Noggin (G oppe et al.,
wG@apsad3lssThe two b-strands in the core regi on PEERUS1004£018910
C-termnal also contact BWMP at the type receptor
combi¥afdgial Garfdyk € of Aorganidalchiy d gabhgnrmet ued Hogdim omponent
S?%‘%apndi cated tﬂr%?l t he P%mgolt%g%?i des sha§gd i p@nct P
combiepuighaerysiynibiesasit Y Qo@Y/ 0R50; Bhldwib,t/dr o alal‘Splfmeamodesdeytvatives and

. the, tei n t we t he, cqre regions. .. n no . ’
their 3 BB L R 1Bl oo CAmREAR o R e pRopen lorary,
WO 9BY5db2d:NBrenfs, RieSNbRakit foF ?}épgﬁn%%ﬁﬁ{a%ﬁzﬁtli&aﬂes » WO 95/16918;

cys-knot were conserved between ggin and SOST. The
Chenegral,eBa!et als éﬂfmmidndethﬁb]tayy _wﬁs;esﬁﬂ-%ur_ah dronta&i_cs@thmydéc compounds,”
wo SRALAL Entibsrh: DSl Sart i Soaih At Bl of pevotivnine
9l Ne M4t I had i di ' I u L 2
compbfRs ok e o SUpRdR) DIOChR S8 pastE IS Lkial, N
combinetogial epapded tibrapksy WOEEr1209; Leines RneBIP “Bnoatiedgeombinatorial

chemit] Bptess WOFPZRE Suerd Sk | A EROL T AR and s clecting
phamE A S B k£ oA & Y Bherse ! Horeny”

WO 9%/®af7; swemertomnDEr and Tkby Wedlst, diMsrphaline sutsitvethbinatorial library
supporting homol o bet ween Noggi n _and, SOST. The
Paierie.

and mqigdi U St Q0. 33 ipanaes: o “Dtirody gp thegsolid Phase Synthesis of
» ) a . H F H . .
i DA R eSO SRS ! G oo MR 6.5,
G.P. Wiehk€olibghaeeSyntheeisNIBuhmintidizoled(1 Tva. Beitkrd B2488T-680, 1996; Ruhland,
region not only played a role in connecting the two

B. et dlggPolitssunpatted Combimntoriad Syathesipel Bifectarakie Diyeasq frhactams,” J. Amer.
. ¢ R . .
ChemyMof o 25 Bt agn Ko e afid sonrevatetiiee Toher Ciilapyeenase-

Inhibikgs RSN 4 BiaPblidEhdHen@bmbREicRRAl RNtakibe” S o B Med\&hem. Letters
much shorter in SOST. The C-term nal region of SOST

6707y 196Gy a role in SOST di nerization. The sequence of
Noggi n ended with the core region, while SOST had an
e2tra CrdteinsrambPeptigion. I n the Noggin structure a
di sul fide bond connected the C-term.ni_of twy Noggi.n
nén WS EngeTRf R oteipeand; RapHfesamay difieBfiscore wikrrd s gaadidate molecules

for inﬁi'bﬁ?r‘s io% Sr%eéﬂ?lﬁdoihg B?T@Q&t%in&i‘{’@-r??%{g%’{@ Tasr@ﬁ-@e&g?]%g}r §/nember.

con I'merizati on. Ition, sec
structure prediction o) that some portions of the
Cterni fal ﬁﬁ%@ﬁn?‘?mé%ﬁﬁ\%g[d%?@%nd C‘)é/) to fgrg. .
hel i ce§ept <y eénthhs%ew%vew@ﬁﬁ?é Forsithe dupdipe of TGE-beta
lfgﬁﬁr iTRE | £ A BeChi] eS| ¥e LgHAHED £ ing of
bind: e iox-rﬂg{;i%(qtp%cgftﬁgfahm %{ﬁm?ﬁ m c edet he ?unéltlriogﬁh o?e seleening
combinhriabpepeide |libndeess. iSuchidihgiries nfuyatither bel pfeberedrbyeone of skill in the art
bet ween the structure of Noggin and _SOST was the amn ..
(s0e cdoi U5, ReiEP Noh 450 S HO SRS FePIRmaCoer e Publication
i gl 1 keI ; hS o i
Nos. B S b Rai TaL Ty oh D0 % \ Bac Ny O purchased. from
comm@toialyl Zwdilable souresst @xe, Newt BesliloDBiolalst Ph@. T @hesh Digplay Peptide
. in Figure 11 as a loop region in the mddle of the
Libragyd§®rer s and above the C-terminal Cys residue). This
el ongated b-hairpin could also contribute to SOST
di neri kat i oAntiBd@RPLEL3 DESI GNANDPREPARATI ONOF SOST
PEPTI DEhd/rbdesENS eiltors pfovadep laatibedties thae spédiffcallgshind toh sclerostin

Doty a0 SR ng B0 BTEFER IBIogHR 50 provides selerostn

polyp RO dBAREP o PN 0 R R AR RIS of M fpbodics. The
overall simlarity between SQST and Noggi n and the
simlarity between the Nter al regions of the two
pol ypepti des suggest that SOST nmay interact with BMP
in a simlar manner to Noggin. That is, the N-term nal
region of SOST may interact with both the type I and

e e o [r—
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nodel ed on the basis of the Noggi n/ BMP-7 conpl ex
structure (Protein Data Bank Entry No: 1M4U) and the
W@riono0xss d sequence al i gnnent (see Figure 10)PEDUS2004/018910
identify am no acid residues of the SOST N-term nus
antibolilt@tmdyl dealsyful &f Wbl br hgah B3MAng bhe strefelin §blySéPeilie] Which is a TGF-
presented in Figure 12. In the conparative nodel,
beta bpldéng/prateshithe ligmite pamyularlyalbogn nmarphqgﬁmcm@ﬂms apdsmey also block or
a uence
impaif}iftie L e AP ERARR DB  bpt Brcb R  ace of
t l&em&%’ulg ke as ahh@tiB atklﬂﬁﬂbltls M OpiA@nS 'of fiRAT GF Dehdsinding protein
been observed in the BMP and type | receptor conplex
to one tor untnerwetbgrs ladl thetT@F-betasfapnb/) of whadeias, PineBgingf oncher more bone

morptfgarReeeipht (PYETA YRR 1 PaleBgrot (4 BEagh [ amapgle, = molecul ha

auowsTfﬁé &bu%amﬁf begitar Haartfﬁm (maﬁta%mw 8% aBAIBifding o f T GF-beta
ly, BWP famly, and the likey. Accord mg%

fa:rml}t hﬂ:mharheinclu&ilqgr ohd e nfd?e BMEs rtectheid respectivesregbptors by removing or
con which allows.the N-term nal . bindin
preverif g (T s REBAG B R o TP DE e,
LRy gﬁésgﬁ iV Hioh YRS probRics %teﬂﬁd@éﬂlﬁg&gp@nﬁ@tlﬁlguﬁ%géhs that may be

receptor binding site ont ot her e of
used toqrepbmte. andll srddendifg entibolliess oafregrhents Breoetifrtbatt azel capabﬂe of inhibiting,

near the carbagxy.end o h in fra rrent
prevenlig, oF SHABERS Hiling of |t11ﬁtfé$FE qza Ading %ﬁéerestm &wge or more
b
BMPsPEHE GG BRIt B’ 3%?%@53%?8% sﬁ%@@%@?&éﬁ% Rkt Hat may be
used tS@iﬁeﬂh!tet ardiorndéntife ghtibodieseoi fhgderito thvadod thatrdrachpabld bf inhibiting,

BMP proteins. The peptjde sequences are, resente

preveigeRf IRRAIRG M SPHGSH Re atl%éﬁsp igantss 1bg formation of
sclero%S ﬁglggﬁélg%?% {I?:llg a%ﬁtﬁcgedrl?nso gf fx{ég) %&n@ e'illu t@ge %ye?fﬁlq{oﬁl €ncreasing the

minerglr esfdrit ki ngineol ¥hkity ToR bpep tthetelsy \aelrehoﬂahﬁgﬂ nugeebusotonditions that
I, muni zation. The peptide sequences of the i mmunogens . .
result i edessrol DPBHENFRIFRA CabETe] DA FRRIDAE P%E@mg(seedlsposmon

acmdel!gB nj { gﬁ%)l ﬁ%%@%@?%&% lch[\Lll%)‘,"ﬁQerapeuﬁcs that effect bone

resorplidiVRMENGERBREIRF K d BERd ddridal Shg. RPPHHPFETKDVSEYS
(SEQ I D NO 51) Human SOST Peptides with Additional

CYelypeptifienrKRERies peiubior mpwEetion ad/wgnalysis of sclerostin-specific

antibogggsgé{%ﬁ\l%Rﬁ%%%@l?%&%&ﬂiecondaw, and tertiary structure of a

TGF-telAVDIRAENGRRRHICHETH: © 1SRRI hown to those skilled in the art and described
NO 55) RPPHHPFETKDVSEYS- C ( SEQ | DNG: 563 Rat SOST:

hereingymy/ g KNG FERPE REYPERD SCBROCPTINND, ldkely to generate an antigenic response

in a hl‘:)RK;LJREL Q%WRA%&SE%I %61428%8 201-207 (1991); Berzofsky, Science
229: 9§ﬂﬁﬁﬁﬁﬁpﬁ&@h b %%EQ&I@ Oy Bai magako %ﬁisécﬂ%spredwt and/or

w th Additional KNDATEPPGLREYPEPP C (SEQ I
1dent1fy@v]@gk} PPERREE FERINGT t@bqrgh_qqg pugtem)rgg'pct with wh1ch port1ons of

R LT N Sy A ———

immuReRh dfsy \bﬁr&sféﬁédl Qa!ﬁﬁdpﬂe are@ Nthay ﬁlc‘hhﬁ AAA0adE | quences within or
portion of core region that was predicted to make

surrovpdingatbe pwitiohs Bn/Fegmcmtcef intsracfpst dihnes abodigd sehyaie wdeénl to block or

impai ! T4 BUE PSS L B Ao i g o impaln

bindid® Ifiee f@Flﬁe&Eblﬂ;ﬂﬁg pPtdiRRbAGS: BERIJEE 13AndNt er nal

cystelne was changed to a serine to avolid double

cAmjibodics onattigekbidif fraguaets BSOS cofdnmatad ibyt the present invention
sequence W thout Cys residues added:

Docki ng_Core_N-terniinal _Pepj,de:

| PDRYRAQRVQLLCPGGEAP( SEQ | D 'NO: 66)

Docki ng_Core_Cterm Pepti de: Q.LCPGGEAPRARKVRLVAS ( SEQ

I D NO 67) Docking_Core_N-term nal _Pepti de:

I PDRYRAQ?VQ_LCPGGEAP C (SEQ | D NO 68)

~ N ey ~n I NN NN A PN A FSEZY IFSE N\ FA N 7N [ ~Nr— g~




10

15

20

25

30

The second region within SOST that potentially
interacts to form SOST honodi ners includes the
w@2a0s01sal  regi on. Peptide i nmmunogens wer e deBCTyORH04/@18910
i nclude am no acid sequences within this region (see
includ@ehitbdick GhatC ] tigableOsf kpedifiddlyabiaink eion scléresirt wad Wasnpetitively
. added to the GC-termnal end, and the conjugated
inhibipeg binderg 9t & Gliskate polypeniidensuchtdsonBMis o ﬂ%ﬁl@ﬁtns@v.r example, the

antiboé,@é&%%%ﬂ%é@%%@%’%’Mv%@%@%g\gﬁm sclerostin
polypdpaldtied 8 BIAREASANGA e pldr NS Yn(2BKAH, Br W’éh%]BMPQng @Breceptor binding

i'mmunogens with Cys added at C-term nus: KRLTRFH

site, OEMKIPR@TEEALICELY it bindinBel sdktrkeiEGPEth rrQRerRdPRRL Cype I receptor

T e i e ot o I —
mtiboﬁ%gﬁééh%m@ﬁﬁﬁg o@%@l‘% Neh@8) Type I binding sites of the BMP
KGRKPRPRARGAKANQAELENAY (SEQ I'D NO 87)

polyp$Eide DR GRIETARRPQKIBRKPRRRAR {hSEMtagonNGc 88)ivive pifi spderostin, the receptor

R N R LT S

increabﬁﬁ?ﬁ%‘ﬁ%’ R RGAKANMIAE TENAY il TERrA B NG Bden a T GF-beta binding protein
SELCKDFGPETARPQKGRKPRPRAR- C( SEQ | D NO: 91) EXAMPLEL4

such aASSANEORBRED ETTYINGBh NDlyNGkde such as a BMP generally occurs when each of the

. NTI BODI ESTOATGE- BET NDI NG; P El Thi s, exanpl e . .
ligandypairs, fms %lgg%‘gg’é%erf éﬂqééoé%ﬂrf%?gb‘?fjr\llﬁq H’ga@ﬁu nF‘? Jamg, an antibody
specificorfo@féa@fasﬁm BN pRRL ! %(9 ¥ir,Obr 3{}5\}&9‘%{11&{1?96?9&6{09@{ a8fa BMP by

o sclerostin. A FLAGT)-sclerostin fusfon protein was
compgiitephriehibitogdrinding of elgapsimiod@MPps solerdsith dpgcific@ntibody may be used
nuf act ur er Eﬁi gma Aldrjch, St. Louis, M) and as
to blogjeqrimngrFelerpstin omedinasfon@atios; 395 511, Each wel | of a

9 o . . S :
oS e B CREhEnly REEER, Which iR BT felldnist that has the

abilitymot bind GVBBBAwith RES.afffdiy (Aisinenmpn et el.,nsup2d), ngp iscdated in complex

.. added to 100 m _PBS/0.2% BSA and adsorbed onto the ) )
with o diner of Juwap FMEY s nalyzed by oakitavslepsth anemateyssdiffraction
r ' U/j V- ERTBY d A I d

( § (r e%ee? %bjg%t%% #23)8&5 on p otO 2 h.A Sgﬁ %?@E%edfch S%Ergg@n%{hgg' rbvealed that

NoggiBMinr nBlyPefficielPbinck aill BbRedeptdrsbitdihgisitel (twoRBS 0 addatwo type I
BSA and added to each well at concentrations ranging

receptpy bigdmg siesres HBYIAMliner: dhe Jocation abteignng aridpoiigegdin that contact

t r e: hi ndi i [ . :
onve 3 P AT AP MO o U RO BLY L SR Y5 protis
such a4@tlerRfin (SOPBHAAd BYIBSAnd Biusdiding: ik design BAMRptides that may be used as
_ sclerostin is detected using polyclonal antiserum or
immupegess fogrerdnitibodips giseblock or frapdit fish Bymteiieticm

appr.opr i - Q e .-

B B0 T R S 30 P g e
thereoBUEH4D Bindet spatificalGutd @SOS God@ebtidé BodpétitRieBl inh¥its Binding of the

11.2.1-11.2.22 (1998)). Specific binding is cal cul ated
SOSTiplwgptideto 4t depshene ahoth oF & benaiapmgogsndhpiotin (BMPh diyag! Receptor

._...and, anal Si the LI.GAND pr.ogram (;Minson a .
vindind 30 G 1o Repion e 8L R EF B ARG e epttopes
on SO & @aidhnthéR AtiBdMed bindl By BRURR!RelYicINOIPFRAROstiguous amino

time resolved fluorescence detection (Mellor et al., J

acid s@jusneds. th8crelonitad at Be Nrtagaiqusedghy SOAT polypeptide (amino acids at about

... pol yhuc [ nce, encndi ng. scl erosti.n i . .
positi AN T, 8B 117 AREAEK o Tas WER R eR G o0 fsthkcs sbord diker peptide
sequeRARUhINcdrhedts HBS NORHARAL rdpitsil B the 2GtdIreaRsS orUslan® polypeptides as

expressed as a human Fc-sclerostin fusion protein
providedcior SEQgIR dNGEZ hibdmakhand SEQ tIhe N&K:93 drad). d Sbortetheapresentative N-
herein. Simlarly, a BMP ligand is engi neered and
expressed as a BWMP-nouse Fc sion protein. These two
fusion proteins are incubated together and the assay
conducted as described by Mellor et al. EXAMPLELS
SCREENI NGASSAY FORANTI BODI ESTHATI NHI Bl TBI NDI NGOF
TG BETA FAM LYMEMBERSTO TGF- BETA BI NDI NGPROTEI N Thi s

o o o o o o ] o 1 4. a
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An antibody that inhibits or inpairs binding of the
sclerostin TG~ beta binding protein tothe

whyasoispatite is identified by incubating theCT/US2004/018910
TG--beta binding protein with the anti body and

termirti eptididkettichcsd st Mingart SO$H SEQADASOURSS e R D Y &NOS:47-51 ,
Th ?eirjmtrlg is washed 3 ti rrgesér\?vlt% Z%dﬂs?bum'n in PBS

and represpriptivends 8PS e SFQ &P IND:68) p¢ntmde deqpenpesgngugs NEEHD NOS:57-
60 and then quantified. An antibody that inhibits the

| evel of binding of sclerostin to the hydroxyapatite

bW n@ibodiea $hat :E%%lﬁ@i@ablﬁﬂ th0a ISTRT P¥Bbeft{debdidbb@k or competitively

_ observed in the absence of antlbody I's conS|dered a
inhibib bineling ofilthez §OSnpolypapbide do .a Bdh fan examplsody blgcking or inhibiting
. .further characger d in dose response studi
bindinge oe ARG O AHVIPL FOHOORGE I DB ar PGS G b (198 1 and Type I
receptggﬁlﬁ?ﬁﬁé shkd %a@/gal% %f)@dlf‘ca@l‘ynﬁhﬂ gtoaf)éﬁtlﬂb§ Xhat F(fo%ﬁrfs@ €n amino acid
foregoing, although Specific enbodi ments of
sequencevemtesprndiegy/ o the enrcdegoni dfeRDIE K@nmofasrdspt rabmﬁqs)sﬂifom 57-146 of

SEQ 1} NE00° ckoPesn g b iRFTIRG 1af P CBAR RYoRE BLggditiona amino

| ! 19 Il
acids g’%@g{lﬁ gﬂ;bltt})léc(?iﬁcfeoqlg g%el\?] aeé%llﬂ‘gus glﬂér{rs @1{ULA I\l}bssfof‘ Q)Ealﬁgﬂ@]ts &fblude cysteine

residubothabmiap he uiefulfor aodjigeidy theopolgpeptiné togecarbiemmolegule. Representatlve

core p&i}%ggtggs({ﬁ%ayﬁgsﬁtgiogtafg %;@I il C%s%élitlegggb'xpl ggisd sequences set

u f
s S5 904 40, §20 A(AOLLSRGE A0k, bR SRS bl s bin

shortet opqigtelptldw edeyudnob. bi Repredenthting hlfmatnh SOl epnspeptide sequences are

lyp |de to at | east one of. one nor phogeni c
provu%fl ﬁ%p c]sqéqpé@@%tlatlm i ﬁ%g Eicpee %ﬁ%}elfqeﬁ Frep rovided in
Receptor binding site, wherein the BW Type
SEQ g%zg?%r binding site is capable of binding to a BW
T}Ap endthdResattdim eltp hiibepiics dieat apegificaiyrigindmo arS QT aolygeptide impair
guence set forth in a sequence selected fromthe

(mhlbgr B{?de’éfo%lbé‘?qknggofdf@‘éﬁﬁ’aﬁkaﬁ&%lm%]é’ sigivfige 3panenpgrmation of a

sost AR, SEERISASHRARNOIA LU LD e

homodiiet A5F) SODBEARP a (ot dirfdeNEX 1/ BMINP) @htil& (hSEQrdvhts or impairs
NG 108); BAA19765 (SEQ. I D NO 109); and AAB33865 ( SEQ

homogimexiGormaion i WA Ermaahtherby BiPT PR mipwalednsity, mrﬁ@rafbéy increasing

bone ﬁm%leer‘al' etnggga%eon%fenl:%o ﬂ‘b%g gl?[lb%d%lyph%tyl?gd tgle[ﬁg %I%r region of SOST

conpri sing am no uence

preveﬁtohérhodhﬁleii Reagueice Sieheatibddits anayt Eﬁo%lﬁﬂ ptonﬁﬁidsi ith@ comprise
of GenBank Ace. NOs. U25110 (SEQ ID NO 111);

contlngs)%m&q@mumemrleﬁrzsmdl@@@zcs’rf( SBQnEfOTI@aIIlM@ SEQ ID NOs: 74,

&%1?1 and{%%éﬁ&%? 0 aﬁnN ) n? ? (e nfbg‘l??EgnltBodles that bind to an

epltop%ﬂ@@i@én tﬁée(l’)&éﬁmnaﬂft 1015) ondS R bl h&AdE Y afl ot amino acid positions
sclerostln(ﬁ ggeptl e and that 1npairs formation of a

147-186 pEidr 5% oo oinmmetlso impsborepdioes formaton. Representaive

cerfRhLBERp RS BRGS0, 5" G35 4 ORISRl B v ci
sequeftes @bt f(‘)@ﬂh i@l SEQD 100:96 AIVEQ IO résPectdily. POEth drfibodies may
a pol yclonal antibody. 4. The antlbody of either claim

also bJLnd) rshgttm nolpentider ssiqnenche  aeirersdiptive tammpn5O8dngtterminal peptide

sequefi B oNa s Pocagd | DY RQP I BL M Satbihblde At SOST C-terminat

sequeﬁ&gﬁfesﬁrbﬂﬂe@in SEQUDCOSBARE! onal ant | body, a human
nmonocl onal anti body, a rat nonocl onal antibody, and a

hatre t 8OSTonokybepiades aandi Ipeptydes 6disdosedb hextomeo cwhich antibodies may
producing the antibody of claim4.7. A host cell that

i s capabl e of expressing the 6€nt|body of claim4. 8.

The anti body of either clal or claim2, wherein the

anti body is a hunmani zed anti body or a chineric

anti body. 9. A host cell that is capable of expressing

the antlbody of cla|n18 10 The antlbody of elther

' .
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19. A nethod for producing an anti body that
specifically binds to a SOST pol ypepti de, conpri sing
WO povB/037sHg a non- human ani mal wi th an i nMmunNogReT/US2004/018910
according to claim14, wherein (a) the SOST
specifit@lly pRitarelesefiging insemogénsa Mhes iathehoperiieitae peetntlifvdnkion may be
in SEQ 1D NO 2, 6, 8, 14, 46, or 65; (b) the antibod
used é?ampémmnizw o1 | FHBE {e %nwateng lgrmengb lsesmep@ﬁg@@stt results in

produ{;t%w%tf aF? Bg&lf&g%‘c sg) 1(%'1rc 1@?13188 ?OP/]{)(P P% dyp<eI ] ;)ec aﬁt@f\)&nﬁhng site or both

locateRQﬁﬁQBMP bmdlmdwge;ﬁidesa defi¥ed ﬁr&ﬁ tBVR-Teydehal r&86€BEFOST or that may
bi nding site is capable of binding to a BV Type |

preveReH¥PE hompdimep éptiatien.conpri si ng the anmino acid

ﬁﬂﬁﬁ@gﬁf@ otb({e&an%g%ﬁgi% H’%E e FCt ed from t]'é"x%&dso be used in

metho'dp NP é'e@é’elu 9@ Rs ( SFHdihiRe ’\Qit%a)es W_Cé%&?fé (ﬁgglésDof purified
NO: 104) ; SEQ I D NG 105); NM 030849 ( SEQ

antlbdﬂ@smﬁl)ss:ramc&@lzc {SEGUPBTNGNIS0T )any NEheD (bld@@%@&@pldjhat may contain

oneo S eSS B R, PP USRS metots o

1dent1§y‘1ﬁgeaﬂd5 sélenab! orfa Biolsdidag sibpie BVR: ¥R BRRAE LR raure producing an
ol'ypeptide conprising the anmino acid sequence set

antibodg rthat spmﬁc&lgd:misde %ﬁ%éﬁ@,dplaqwmfonhmggasmyp apdiss Btd)nJhe B cells

may ety Prsthes 193¢ 073657 (1SH811D msoﬁlr@@m&s?éé%m can be

cloned Lol @dﬂﬁ&ﬁ AN Q204 (n%ﬁleQ B@Jéyla@ce QuesARI 9 the art and

for producing an antibody that spec ally binds to a
describéBierpial ypepti de, said SOST pol ypeptl de conprising an

amin mdseur;ceset forth i EQID NO 2, 6, 8,

$ ﬁl@ plonpt i%sed d‘eFWﬁFefﬁ Ay B eﬁf?ﬁawents to a sample

contaif{H r@'leé@‘c He %Md&”gﬁg@&ﬁ@ f&%@?@l‘:@t e ﬁéléa'ami ]aSmologlcal sample may

-WN relnt e antib Inmpalrs of a

be pravaded diynehtai SiR@UENGE] kdrgile, NGy, sPecibien)tkaus ekﬁmyc, Ergan culture, or any

Gal as, \Y, Kovacevi ch,

idJ.. J oh
other @%Séﬁ gF ce r;@aﬁawn Ergmp Jubisst 0%?}9?%%%@?}%% rA fedn@ further refer

o » 0, I, PRI T G0 DR e e v

dlsrup{etﬁﬂk eldampld B9 disd&ifion, lhdsocid6:8 sOhbilratidi @eactidihiioh /Mymogenization,
st SEQ for Wndows Version 3.0 <210>.1 <211> 2301

b1ochq121fglyrmgm@i exir30H AR @%Wﬁtl% @@phg}lzgg% SeRigatipn, or any other means

for prg%e@%:lhg asa %B%W %tsﬁﬁte&t gg:taﬁgcﬁﬁéég ?9 gﬁb‘j §& 3¢ biolo gical

acacagcc

sourc€o@y gt adiughagag @gﬁﬁﬁg@nl\ﬂﬂnag,gd g@ma@gfellgiulltoﬁa’:@%a,tB cells immunized in
gatgccacg aaatcatccc cgagctcgga gagt accccg. 180

Vitro),f e iEn Juh Aghlipatad 4o gerdically: gagingesed cell lines
4 c
that (g)glgaglg ?:grog%tgsgﬁ%g ciﬁ% ge((:it (glg %& %&Jg%gr ?&1’%@@%%2@9}1610 acid sequences,
immoftgli3d C6y gL LMl Qéll JaRgCeataic gelt dgbedcecliodiged, olffatentiated or
360 ctcc gcca gt cggccc gcgcgcectgc tgcccaacgce
dlffer@élla Ydingg, gged ecdllingg.capddbe Bke-t gggcccgac
C t
6?% e%‘f”ae ﬁq(ﬁfiﬁl%gééné?n é%%léé g% grgpa;fgcg gg g%tglgs%' glg a serlets of peptides
that, 1ﬁtt 005 ¢ ep@berit 4he §RRP Iy RpAIDEARSHEALTa STST $6Bpeptide and that each
accagtcg ct caaggac ttcgggaccg 600 aggccgctcg
have qpgonghiy YouE ggamyecl @@%@@@%@@0@9@%@/@*&@@0@@@ H%m@@@a the series.

s BRI AR SESABF R BB o oty .

7, 8, L 6£ ¢aGRiAd a8t BA&hGHPtigaHEY 88ubdd @ahindiidizeddn Afithal, the sera collected
atttcattgt aaatgcctgc aacccagg gctga gaccttcca

g9
from eceingalggad stedaincacagggcp tleg a‘a@gg aspelcis queducing antibodies that
ccgccagctg aggggtccca cggggcaggg 900 gagggaattg
agagt cacag acactgagcc acgcaggccc gectctgggg ccgectacct
960 ttgctggtcc cacttcagag gaggcagaaa tggaagcatt
ttcaccgccc tggggtttta 1020 agggagcggt gt gggagtgg
gaaagtccag ggactggtta agaaagttgg ataagattcc 1080
cccttgca cc tcgctgccca tcagaaagcc tgaggcgtgc

o o S o g, T T o a2 a4 o
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leading40 agghengqigigtiR

aatcatttcc agacaacctc ttactttctg tgtagttttt aattgttaaa
aaaaaaaagt 2040 tttaaacaga agcacat gac at atgaaagc
wer@sagset ggtcgttttt ttggcaattc 2100 ttccacge@mus2004/018910
gacttgtcca caagaatgaa agtagtggtt tttaaagagt taagttacat
1mpa112<315cﬂo@¢ tihéihg bf SOSTA6 bt EEbetaPrdtbial JGAIbadRg bitelthérCprepared from such
tgt agagaa tgacaatgtt 2220 aatattgctt tatgaattaa
1dentlﬁggmp@mtz@d anpals geeprding 4o mgtheds kngjvn Hniha a8 nd dgepribed herein.

L R SR SR A 3 s it
memb|e?kah %&@ad&@tb éﬁb pd¥® ghel the disYRkuiproviBed hertinl OPdEicibdy useful are
al

Val GQu dy An Ay Trp Gn Ala Phe Lys
anti- Tl:@nbeds& inplingmo®in antzh t@fu“ Jpeeficilly Pind” GGF-beta baading-protein of

SEQ Iﬁﬁﬁq-_rzg é:r)r 1&1& v o1 é:) y 8 §5 é?lb 4%5[?%%&% l‘fé}?ﬁﬁ(y& rg@%gsgrotems such
as Daf CCéDBé%uf ISedi or @r@mﬁ’ﬁ owRiEn @e%oﬁfé&t &b ﬁﬁd@eﬁ(@ﬁveﬁﬁbn @ntibodies are
Tyr s 65 70 75 80 Arg Gu Leu H's Phe Thr Arg

underﬂtymd \tlallnéf[hxie As)pocy)yal%1b®1§sApgiy@ena18®t@©d@5 #ihgle| ghwin, chimeric,

CDR—gJ ¥ o lg%qlgg,gawelgl% Ne ggtgb %% %@g r&(}gd@ﬁégﬂaﬁts thereof (e.g.,

Fab, 153 3Fa175’ %ni[ rF@ab'_? FA{‘%“,ZE% r§§16n51 3/0? ckr%%léfgéltﬁty d@fe?mﬁﬁ’rﬂg re§1ons) As

dlscusﬁedl 3150vb4®nttaodletaeme weder®ysd t?r be @eynﬂ:a ygafdlist TlSiFabem bmdrrg-protem or

again%ﬁ?spﬁygi &b pfly asinteRr £ARSy BHS Vb2 Koo {fatgblpan or cqual to

107 l\/f‘izgre"fgéblze%ﬁea%rl{h&?& S1 1518 R\he ﬁdydoTﬁUt bﬁd%o’%tﬁ’erﬁ*(ﬁ? -beta binding-
Arg Pro Lys Gy 180 185 190 Ar o Arg P

proteifs, porAiiad Aty HS&r, A lasd than Alr eqhAainto@ M 1a @tfﬁlmlbgﬁf 216)@nt1body for its
205 leu Qu Asn AI T r 210 <210> 3. 211> 2301 <
cognafs\ppiigs 38 215978 FREBE 28 gHRociagPy ce{l%%rtté}@%aag an anti-SOST

antlbo‘aél/%g&gﬁ&ﬁ lﬁﬁ&cfoc:l g@ﬁ*‘ E&Qtfﬁﬁigf%n%g‘ff R %R With a KD of less than or
ctgtg tctcgtctge ctgctggtac acacagcctt ccgtgtagtg

equal gcagwﬂaégmﬁﬁr@gte@gmﬂg iss diahaaagadtto ghowcOfCg still more preferably
aaat catccc cgégctcg a gagtaccccg . 180 agcctccacg

less thyg 25 60w 5y G dhand 250 mora prriarably 16 dergeri £98alge 485 Eerthemlore
. 24 C a t

w8 . BECHRLSE A SERREC IR SR . derus i

statist@pgp siggifigaecy drdigdiagaf JUEIgeits dclingaprotagytgh ’[IG}IObeta family member.

ctccggcca gtgc gccc gc c cctgc tgcccaacge cat.cggecegce

The afaty gpgtaggqmo,q;h@la @3@3 indingqraciagiaes el @ eatghigion of binding can be

readﬂ%r Ccf%‘fe‘ﬁ%@%ﬁgb}p HAC 9535 8a %ag&ﬂ qgtggc 36 ? e@%ta HhQL Dy Y Acad. Sci.
t “gaggcgccgc gcgcgcgcaa ggtgcgcc g gt ggcct cgt

51 :6654302,9 ¢! 9AaNIfC et 4185 Ge Clitdrintnaic By aaffagd pg@on resonance (SPR;

gctcaaggac ttcgggaccg 600 aggccgctcg gccgcagaag
TAcqrgc Bipgaasgs B@@S@w@aﬁr )cgbectfge rjasuemeserdngstarget molecules are

1mmo§ﬁ1%@<9 3 Cagsaohgigﬁ%‘gﬁf‘% g}%}%gé & ‘il SH9G6CRGBH gh%% %ﬁﬁlﬁg %?ong a flow
accggcgggce gcccce cc t a cCccgcg ccccacattt
cell. Qf Qlgaiad Bilﬁlrfggﬁgﬂ@qtdrholﬁﬁiédgfatgeatoc&’@@ tHet lo6alt de@hctive index changes,
aaat gcct gc aacccagggc agggggctga gaccttccag gccct gagga
ég»c‘ﬁb@ cag e @eqrefag%i i8ageldape by detecting changes in

the 1ngegn§1%? 85@126 reggcgg(gﬁglg@ gcgatt gggg Cgcc acc}g%g%%l can be analyzed to

yield Afpednd 84t Gordiid for fiadadad SfauameditWonaos dhisek bE aAAEdAg reaction.
tggggtttta 1020 a ggagcggt gt ggagt gg gaa tccag

The rzg@a@fttg@gtvalugg giaayythe ggparcelay gpetapt@f lgtya&qge e.g., Wolff et al.,
ct gcc tgaggcgtgc ccagagcaca agact ggggg
Ca"cef%%ﬁ %a?@g@c@g% tggtttct agtcctgget ctgccactaa
CIAOEHSb G acRBfinid BaRE pledSf) ihREASR Bl beldns itd ﬁﬂj&lﬁﬁlmmoglobuhn class,
cctcaatttc cactttgtaa aat gagggtg gaggtgggaa 1260
for examgltralg6, dgF, dgiadelot art Ighg gudnmyde anycowayfghe diffrenytispixpes that may
tttgaatggg 1320 cagaggt gag agagagagag agaaagagag
agaat gaatg cagttgcatt gattcagtgc 1380 caaggtcact
tccagaattc agagttgtga tgctctcttc tgacagccaa agat gaaaaa
1440 caaacagaaa aaaaaaagta aagagtctat ttatggctga

catatttacg gctgacaaac 1500 tcctggaaga agctatgctg
cttcccagcc tggcttcccc ggatgtttgg ct acctccac 1560
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ccttgcaggc ccgagggagc agccat caca aactcacaga ccagcacatc

ccttttgaga 1800 caccgccttc tgcccaccac tcacggacac
W@raoso0xs8t agaaaacagc ttcttactgc 1860 tcttacar@l/Uus2004/018910

gatggcatat cttacactaa aagaatatta ttgggggaaa aact acaagt

comprifZ:18s (@ichaalgt 1} YO {IEEH ané [HTAFRHE BurhAdle@HEa@Y: It may be obtained
cacccaaaaa tctttttgaa 1980 aatcatttcc agacaacctc

from en darived &g ayHgel fo exaupley ol ea adhinks mpgyals, which includes

. tttaaac C { at gaaa ctgca {t
s LBAAGEHD 958 % 105 MR IEPRITEH, ST o, came
huma@ @ dfheBftithate! Theadidgly anst hR GAdm kB Mtibédt tttc
tcacttaagt tatttatgca aaagtttttc ttgtagagaa tgacaatgtt

2 Maghedstventl lown in ghepabmen he veagh totggnaratetanediesg pelyclonal antisera, or

monoSAR3° 353l 197187 845300 SRAERE BRBRCHRREy Sucn o sOsT
Antibsdi8921h Mol (R prb@itelr Q 81%%5% Le%%in@él%d LﬁﬂnMﬂJ\;ka(&énlsj (g) or Ig

Leu Leu Val His Thr 1 5 10 15 Ala Phe Arg Val Val
fragm@hty d26igactll @>haye<Rgirabl povpexrtits 2 FdbNAarmPle3d by Hoayoosdipsteation and not

limita.fié]g? azlgg(g(ﬁgglglg% g[{cgicfe%%%%%?%g@%?}g@g‘g 1? %fc@%%l%%({]ﬁlts%%%mtein having at
least &0 A01AE ) 3686RA6MbIn £6U! DHAYLANIANNNCGHRGEs 2P at least one constant

ggt ggcaggc "gtt caagaat gatgccacgg aaat catccg cgagctcgga
regiormy dginaoc ¢og B8Eecand cdisitant cngpamting gpgeienc ddostagammonly, a chimeric

eGP SESRESERES ORI e SBSE Srue. Swo
murindA8ntaf GGG ﬁ%ﬁﬁﬁ&n%%&eae 89 Adlthe complementarity

gccggt cacc gagctggtgt 360 cggcca gtgcggceccy
deterngiogegegiogs (CDBsréatgd fomh agguoye aggodsgviigh cdffer binding specificity

ggcgacct ag.t cccgac_ttcegetgca tcecccgacc taccgggce
for arp glétggjgg%né% hggjgg-gﬁlg ﬁjcééfeélq%cgg@ﬁ‘fv@' re@%@é @%ggtﬁlénan—fe%vgd constant
regiori8C &% ofHUEQGHGELHe IMIIBE bEMrated %g%‘f@t@tﬂg@%t@i%esﬁon, or optionally,

gcgcctcacc cgcttccaca accagt cgga gct taagga gggaccg
by proGdlaggdigstiong folbavgeiadgagilfycedigtiang coft gisgifidec bgnds and alkylation.
cgcccggagc gccaaagcca 660 accaggccga gct ggagaac X ) )
Altenﬁglgglgc ts‘é%‘a ﬁag@@@té cRgY aé%q: Ot g@@gatgg @gg E‘ﬁ@@gm?gb genetic engineering
techmgﬁ%{:cggccc t gaacccgcg ccccacattt ctgtcctctg cgegtggttt
attgtttat 780 atttcattgt aaatgcctgc aacccagggc
agdggeiggirgfarrghatibbdzagraxhost gaipgdics 4t aihiic@ddosk a TGF-beta binding
gcaaggc_ccccctcagc ccgccagct g .aggggt ccca cggggcaggg
1

.CCOQC, ccl :
protein @otiyhgyaR A" s fwsaras des AigEcan. o Bipdigg pioperties of an antibody

to a 'g@%zb%ttag gg%irgg; gl%?élﬁcx‘ﬁ%y %?Qeraltgg Bk gzgs%é:sgecf %1%1%1% gi?r%g%a)detection methods

aggcagaaa aagca caccgccc tgggat
includag) Jaoe@eipld hi ¢aagh & Unkslbiagh et orbggeat go(RIAS Ay daaginoprecipitation,
) t ataagattcc 1080 cccttgcacc tcgctgccca tcagaaagcc
lmmuﬂggg@@gx geuray s deanmgaiocyeRNggesis 4edighamipraggpys, dot blot assays,
et .agt t . C . .
o895 R0 8L 02 55 86 SEL0R RSBl PR 89w g
ordinaAts@AN GO tE S0dekoagral 5200tdnaunt 4861 2Q 98 A4S 530; Harlow et al.,

_tggcatatga ttccaaggac tccagtgcct tttgaatg% 1320
Antibediegsdchaaraganedeote anag el dgheroigaa  §5SHt  goat ¢

gattcagtgc 138 aaqgt cact, t aaitc agagt < .
Dot R s SRCRIARED O 00 ifroBRE8 13 e binding protein,

purifi@R a3y RafRat TGRbetd Bliat galypajtitet t &C Yaiig3E FaRfents (ie.,
1500 't cct ggaaga agctatgptg cttcccagec tggcettccce

peptidggathgrent, gy peptades derized from0a dEdtedabimdingpratsitnalach peptides may be
catcatcc .Jgggt aga aaaggagaqg cc got. 1620 ..
senerff O aG-hioaRates DL RORRRRY reh Ry agtomuigrny motecutar
methodBRefEC 6 IndP He AcnHedIROGHnBEGEdd t Far MbGAGS thkefeic acid sequences
gaagagaagt gaaaggttca aggacactgg 1740 ccttgcaggc
encodurggbghdatichindiog arateins asaptovated dwrainagcla dwt thase tskilled ag ghe art may
1800 caccgccttc tgcccaccac tcacggacac atttctgect
agaaaacagc ttcttactgc 1860 tgitacatgt gatggcat at
cttacactaa aagaatatta ttgggggaaa aactacaagt 1920
gctgtacata tgctgagaaa ctgcagagca taatagctgc cacccaaaaa

tctttttgaa 1980 aatcatttcc agacaacctc ttactttctg
tgtagttttt aattgttaaa aaaaaaaagt 2040 tttaaacaga

.. o o o, o, . 4444w G oa ..

o oy
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35 40 45 Gu Leu Gu Asn Asn Lys Thr Met Asn Arg Al a
Gu Asn Ay Gy Arg 50 55 60 Pro Pro Hs H's Pro Phe
wW@ws0m1sgys Asp Val Ser Qu Tyr Ser Cys 65 70PGHUSD04/018910
Arg Gu Leu Hs Phe Thr Arg Tyr Val Thr Asp Ay Pro
routin€ly Sprép@re SEGBDet) bHnlidt profeisPfoR Wal ad Hinnfdnsgbu \Bdptides may be
Cys Ser Ay Gn C,%s Gy Pro Ala 100 105 110 Arg Leu .
chemicadly ppthepizgd Ry me @dsgagl dgchb@ yer@ylsanﬂe }gnqwlb uAItI@e pito Alternatively,

oer 1 Rr.o. Phe i a. Pr TR
pep’udg\sr 61&13{.%&? gé‘gegat%\% gy g\'&rﬁe%ﬁgc @g%a%% 8f é@: gli%lega {ainﬁmlg é)u o'@glg and individual
peptidey BoRRted K3 tetbbils AdWNnAhPaA siéifashalyRidahite gébtledt@phoresis or any

145 150 155 160 Leu Val Ala Ser s Lys Cys Lys Arg .
numbgrenf lighid girgmplearaghy opetheGsepanagion 1rghadss Fepiides) upefud gs immunogens

: S Phe Gy Thr, Gu Al a Pro Gn Lys G. .
tpicalf Gy df sptfo it el iri Aol § oRlSeop e s scids from a
TGF-HeYSbipimgAsiBietd BmfcPad@ He%@ﬁc@%h%@&hb@l@ﬁ:ﬁbeﬁsﬁbrﬁhﬁand preferably

Tyr 210 <210> 7 <211> 2301 <212> DNA <213> Honpsapi en
have at4€6t6,77,8g8gd 01 bt d 2c 1 4ctSydaats, gogucit guscative euxnyacids of a TGF-

{ { accat. ctcccac 60 t ccctgt tctcgtctgc
beta ba%g%g Blé)?edg g(?eg’@gb 8&1(3{ p{g:g%*f%?%eé&&g d%ﬂ‘@:é\e% 900%5)6186 at least 6 but no
more (33h I2A ordd f-BaHRR L ntiad dekiBedY REBIL KA 6HMiEIRGE® J8fuence, and

gagt accccg 180 agcctccacc ggagct ggag aacaacaaga _ _
other prefergd aceiid egguyyagasccoyang gtipgs 2240t po omretenr §0 consecutive amino

.. CSC ag accaaagacg tgtccgagt.ga cagctgccgc gagct t
acids o S SRR A g AR BT SUabUas Jo Beae Goragee 21 25, 2630, 31-
35, 3694F 9915026:Car8AR18 Hitéer ARMDAIGHARS §AdIbAGOEL AR Gncluding 21 and 100
gcgcgcect gc tfgcccaacge catcggccge ggcaagtggt 420
conseqguivg acthageidyg got dgmeen t1O0gdgte toseagve caniod scotycoficy TGF-beta
. ,.cagcgcgtgc 480 agctgctgtg tcccggtggt gaggcgccgce
bmdméé’g‘&tg@gség‘éenﬁﬁt gcgectg gtggect cgt 540 gcaagt gcaa
989 G FRES hERGT, ;p%%ﬁﬁaﬁ%ﬁ?&!ﬂfeg Giaydd FARDY BEnckHEHBPJRE Bf ordinary
600 aggccgctcg gccgcagaag ggccggdagc cgcggccccg
skill inghe egglign gvedasgdoaarftbloadahggocimasuht golagsac cows, various fowl,

. gcctactaga gcccgecccge gcccctccec, ace c 12 . .
rabbits, CEER EG SDYARLOTRY O L abHEALYe Hift et OPg be@fgas-ggqt?lp or unique

peptiddahd:884 §213-28 Anfhd LGAL bOhLs ABRHYES g&% r&eA888Cnjugated to keyhole
agggggct ga gaccttccag gccctgagga 840 atcccggdeg

limpetc Aggoaaguc bg caostlinkgoe cvitc ghgatifichyiyyds ased to ggoowagegdhe animal
900 gagggaattg agagtcacag acactgagcc, acgcagcccce C .
a.égutaneous njections,

throughe B epedggea c fisdnaiseylay sittppgplitg grisadesmel t¥a

t . . 2 c s A g
L T R e e
Systera{@agad Compoldlida, Seattld, fCA).CSed dlgs tege dialdw eedas@gac In general, after
t gaggcgt gc . ccagagcaca agactggggg 1140 caactgtaga .
the firplginisghion.cANImYE FeqHtFCRNCAJROFIORAICE IRERIFAANS AREdiNg @ preferred
tt C C t : :
snea PP o ORL L080 L 0RANLE SACLATLARiC amy o
particil@o@iinal grcieh.Cc Thadgatné 3poigandy bd ingairdred by p3dédically bleeding the
. cagaggtgag agagagagag agaaagagag agaatgaatg cagttgcatt
animaband PIERITE ABBODEHICERET A1t WERNAFTY, Sghdh rgtiddSA or Ouchterlony
oo L 0OC ttc agcc t gaa 1440, a .
st AoHELE bk RO R 0B8N ERO080° ioutny profomed
polycldA Antiseei 9aldgha aatedcaiblcdignal bheme 30 esé gB8Yst ORBas an ELISA, that is
ggat gttt ggr ctacctccac 1560 ccctccatct caaagaaata .
preferaiin et lenstdbree tigipg grestrs thanbpskgeyad.gProeytigdier ofghoanimal has reached

o1 B 30R00 < BERROLE §° 1R B B T e moy be roaity
obtain8d 6ilEs b/ GrccliBaadinds! ordRaae i dubmtiag Hacathag 1740
gccatcaca aactcacaga ccagcacatc

ccttgcaggc ccgagggagc a é t _
chlwpgd@tibeg@s dlaat %@@tsne@ftcgﬂz tadeaEGFdwingejadiag protein or peptide
atttctgcct agaaaacagc ttcttactgc 1860 tcttacat gt

gatggcatat cttacactaa aagaatgfta ttgggggaaa aact acaagt

1920 gctgtacata tgctgagaaa ctgcagagca taatagctgc

cacccaaaaa tctttttgaa 1980aatcatttcc agacaacctc

ttactttctg tgtagttttt aattgttaaa aaaaaaaagt 2040

tttaaacaga agcacat gac atatgaaagc ctgcaggact ggtcgttttt

. PNA NN L oL . .. e
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Ala Phe Arg Val Val Qu Ay Gn Gy Trp G n Al a Phe
Lys Asn Asp 20 25 30 Ala Thr u lie He Arg Gu Leu
wW@Raos@ussTyr Pro Gu Pro Pro Pro 35 40 45 G u REUUSH004/018910
Asn Asn Lys Thr Met Asn Arg Ala Gu Asn Ay Ay Arg 50
may t15ﬁ51 Mplﬁ’rfmdercun lsiich Hitisefd forRivemfdey by bifinityshAmpatvgdapiBensing protein
yr s .65 70 75 80 Arg Gu Le sPhT
A. A&e@aaqryqzly, m% atggg;plp{, 813&/}25 Nréor@ga % g ’J;&IE% beta binding

SRR N e R [T —

animaPsp@cieh ¥s imysobllizedionma sﬁn’ngrsOh(Sel[ppbiltS 120 125 Ay Pro
Asp Phe Arg Cys lie Pro Asp Arg Tyr Ala Gn Arg
véptlh@bes@s g an lrws%il%newcleglg nmn@c@laa aipodipy, thef gre prepared by

convefitl{og\abs?n%%atﬁ’fngargéel]]_ﬁmoﬁ; go%:étgre%_hr dééﬁgbé(ggeﬂﬁﬁgarxsﬂﬁown in the art.

Mono&lohal kabbddi€s thdpbSasadiy geﬂe@iﬂe&&ﬁng“&ﬁwalitﬁ)n@l Mcﬂiﬁﬁu@ (blee e.g., Kohler
Ala Ala Arg Pro @ n_Lys 180 185 190 Arg Lys P
et al-,Afcgunar%%A&% APES A@@hg@rewl a(eqlal)s @aré?nAfﬁof@FWSM ém@uaology, 1:2.5.1-

2.6.7 igoir?fqgwo 1‘é9‘(i)*§rtt @o@%a-lr-lyjéyger y ﬁtr]egf No foﬁé% 42 4,902,614,

4,543 QBQ,CQQF nag1 (999 t\ﬁ]ﬁi@ﬁ Gire Ghd@bsdrhted hetd WyOf@endea ca€ afadd®lonoclonal

cttcc ta 60 gt a cc a t ggca ccttcaa
Antibediasy d{%@gzg’am@.ggg@ e@g %@@;@@gzggzg : %g@g@@gq,a!glgnum Press, Kennett,

vk SR BT EREERIeA T SASPRGERRE, 19250 A5 GEIORIREY ana Ln

(eds.),2COIOBELAR Mrﬂ&aﬂﬁﬁcﬁﬁto%@‘r&aagmt\ﬁ&cﬁca&é G&@ChBorporated herein by
ctacgt gacc gatgggccgt gccgcagcgc caagccagtc 300

referengse §ulsley gt gt Gradvcton eEmgnemieind anidhpgicscrgeinst grotoguscaaeessed in E.

e N

Umve?éﬂt‘gaﬁl‘éhg qbogH Ot AKEBSHy HESHGRIAYS BE UG EE0 tHarehda Ubias My suitable
ct ggt ggcct cgtgcaagtg caagcgcctc acccgettcc

standaad: derbuigue sudyag qretzalytis Agrstion,coyvpticelnghr ageteolytic digestion (fOr

e SR 3RS0, 050005 RS 580800 o bt

AlternagiHdly, §&h<%rja§ﬁe§t%3m§§ 1A% BBTgaéladed G5 fé@@l&lbﬂﬁﬁﬂ%enetlc engineering
pyger’yt hrus €400> 10" Met G n Leu Pro Leu Ala Led

techniljees. Val Cys Leu Leu Val H| s Ala 1 5 10 15 Al a Phe Arg

2Bt pp i grelarebodinedt i apipd stciony bl STy PR o hamer is
immufizd GA f@?—bpfa%lﬁélné%ggém(%ﬁ%b%ogdf fr%g,ldﬁstﬂeﬂekiﬁ 1ﬂ_<’£1ﬁd1ng peptides
Met Asn Arg Ala Qu n Gy Gy Arg 50 55 60 Prod Pro
withinH segdibrs aBrdeséfied® ereifin (T heysrofgp Mgl b SedmiBled Wil aSewdjuvant such as

Freun ﬁfco%gﬁé%o; Eip?ogné%‘% a%lgvagg gr gﬁg@h R,lna orLc%E I%'rilac\{%ia the resultant
1mmu%—cg lées ﬂcé)e Ar%ét\iflgél? @éeaanéecﬁregvyee% gﬁ%’tge éﬂlgal &hgn@lgat%gghe animal may
be reithiypmibed “Aﬂgaﬂaﬂmr Beostdrlimniitlizatidh, a@ldyeﬂ’ed)foﬁsqmcﬁwey m@e protein using

assays% %qﬁl }Leégn c@ge ;%{gn o gs ga esl aapﬁfe%u\p{?gts A?@t%t}é to the injected

proteify )}glsgét&}g, %{cgor%'é'% \%ﬁrgh irgl'galé ghﬁﬁ'mxséjs ogbﬁce c(ll%?’a% the spleen and
lymphloidleSere Harvestedu TheshabsgateRizpleh ymdi?bnlyﬁph hide call austpegsmns are fused

Pro Gn Lys Gy 180 185 190 Arg Lys Pro Arg Pro
with %ﬁl&tamegmzp&pnm aeng»lsatAf éﬂl@swn@rlﬁe%na%ﬁea twseaéfoe ii@‘sﬂdoma which

secretes monoclonal antibody. Suitable myeloma lines include, for example, NS-0, SP20, NS-1

(ATCC No. TIB 18), and P3X63 - Ag 8.653 (ATCC No. CRL 1580).
The lymphoid (e.g., spleen) cells and the myeloma cells may be combined for a few

east
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Leu Gu Asn Ala Tyr 210 <210> 11 <211> 638 <212> DNA
<213> Mus nuscul us <400> 11 atgcagccct cactagcccc
wQ@L@smexst c tgcctacttg tgcacgectge cttctgtget 6BCT/US2004/018910
gt ggagggcc aggggt ggca agccttcagg aat gat gcca cagaggt cat
minute< ety gguiembi @G Ygagagtmotingrgagsurh e s podteffatmeg Lycol or a nonionic

ocerioc b e b0 08 AR5 PR aH RSB reng gy sroven of
hybridehth &g %asﬁ@t%fss%a%a&%a cOIRC ABARIM g ﬁﬁaﬁlgi%ﬁ,gt?@ cells may be placed

gcgccaagcc ggtcaccgag 300 ttggtgtgct ccggccagtg
into calyge glatec cpntagjgmizgr swrblecmadigny atchc ggRENH giog 0 3GODMEM (Dulbecco’s

o S 80 995 5 HRTRAR ocaoptiLe coct acal e, canrledol 2, siens
such gsg?%tglgﬁ%he GBAAT ?@ESE i 9C gﬁ&hgﬁ%&oﬁ@ OL%ﬁt ¢AIOCE TRU P(i:osciences).

caagcg cctcacccgt ttccacaatc adgtcdgagct cdaaggact

Addith4811W gbE agdagea skadd goggica gaagaagiogh seclgctbafcalovs for the growth of
ggcccggcge ccggggagec 600 aaggccaacc aggcggagcet | L
fused jplegn A0 cayelapratill BB aghldd (ippoxanhing,) akmppterinrpnd thymidine)

. < >. C >.12 .G r .
g R, R M T oy e
hybriddaeis Qyf v Rrodadd @ erdél tp detetmdeythd peséice ofilantibdiesAich are reactive

. Asn Asp 20 25 30 Ala Thr Gu Val He Pro GﬁLe_u Ay . i
with B§H-beiar bipding@retein clepensing en 3be 20figen wed), A8f wiaigh lgek, impair, or

1nh1b1gg1re ﬁ%g ix’gﬁ% %ﬁbﬁg@ﬁgﬂp@&g% X&%ﬁ?@fa 9@5{1}9 @%ﬁm%?g ?I-Iggr}domas that

produéd SndNoglofhlUakibodiks 7haBpdcefitattly Shifdd rto Tdelerdvtia bha vflant thereof are
Thr Asp Gy Pro Cys Arg Ser Ala Lys 85 90 95 Pro Val

preferfge G u Leu Val Cys Ser Ay Gn Cys Gy Pro Ala Arg

Leu 100 10 O Leu Pr ] a Vo Arg Val Lys.. .. .
T?pwﬁd(r%pv % cg (A5SAYS gy l§e @i’%zeﬁ‘lfg d?fgm%gh%g%s S ok’ragmbodles which

are rebdtivetdoBinkl e Podteidk Gf Td prREcht Avdnfebii) iﬁélﬁdM’g'foﬁ:)Ehnéﬂbl countercurrent
130 135 140 Leu Cys Pro Gy Gy Ala Ala Pro Arg Ser

immupe-gleciyephgagsisir grafimimivanoasdys] 5gadisBumaaopseapiBsiongy s enzyme-linked

immu%‘%—%or%% afk%a%@ @g]gl@: d&csllgot%%gaygh\ge% b@ctg i%ﬁunisgec%itéﬁon, inhibition
or cor%%ﬁtl@hrhs S a@dl@aﬁﬂxﬁich)ﬁ‘ésaﬁ@e&@&lﬁﬁeﬁr}%ﬁﬂgﬁ’ Q0 @hd 4,486,530; see
a Arg dy Ala Lys Ala Asn G n Ala Qu Leu u 195

also Ampbodies AdnbadasoryWlammd Ralogsantd ang {ads.)6CaldSyring Ibijpor Laboratory

< ttus .norvegi cys <400> 13 ga CC. fgcccttcct
Press, (L, dBt L DR B E 1 eda Y AP o BY JLERL G BGo0 SO or by soft
agar &qRGEIIREdn, bAd 36ALHLR dhEl | LEFTRlofaYrISRIRD R HRANIFEAGve against
caagccttca 120 agaat gat gc cacagaaat c at cccgggac

the desicetagteit may bs &gyt cct caggaac 180 t agagaacaa

c accat g aacc cg .agaac cagacgcccc caccatcctt

2 Sg %Mg@éggng@%ﬁag &ogb ?léaggyalgrgd(fé% C @@6% dﬁ@ﬁ%e 1s81a%ed from the
superiHiafi! dFAGbridghiat Gﬁhﬂé’s.Sogncﬁ%?ﬂﬁfﬁcﬁleﬂfogcﬁﬂcg%gucﬁon of a murine

gccaagccdgg tcaccgagtt ggtgtgctcg ggccagt gecg
monoglondcaptiedy getbginjegt tie Iadcigomateels gue degpedtanes] ggriggofje syngeneic

mous C%gg%%gg@e; agtégb%gg%&gs %ggrt %te:%g(ﬁ éfcég%%%%g@gto promote formation

of asc%%%ﬂ&ﬂ%ﬁﬁhﬁﬂ%ﬁé%&&&l&fa? L Hoe0C MdroBlodaPainbdes B4 B fsolated and

tcacccgctt ccacaaccag tcggagctca aggacttcgg
purifiat by gagsiely fogdetaldshédchgaaggdiuh isdaijmre gpelgques include affinity

ChromRG ORI CE i GRS A Base, S eI GTom PRy, ahigp-exchange
chron@?&&tr@gr(gee\é F é&%?ge (Lbeog?gﬁéét Q@I‘es %721-%[67‘;1238@ bEs Al 12,9 3; Baines

et al., “Purification o f Immunoglobulin G (IgG),” in Methods in M olecular Biology, Vol. 10,
pages 79-104 (The Humana Press, Inc. 1992)). Monoclonal antibodies may be purified by
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151015 AaPhe Val Ala Val Qu Ser Adn Gy Trp
Gn Ala Phe Lys Asn Asp 2 02 53 0 Ala Thr GQu lie
WO @558y Leu Arg Gu Tyr Pro Gu Pro Pro Ga@I/BSH04/018910
045 du Leu Gu Asn Asn Gn Thr Met Asn Arg Ala G u
affinitpshrd@hatoShphyngnd a) approphiate liyaad Relecteil iaaHdsoerm‘ti'fyllar properties of

Asp. T Asp. G u T S 65 70 75
the anfipegiiieis TRGAV Piehy Phes iSO PHIngaPear i ASls TS of a suitable
hgandqﬁn@ﬁﬂlzég onésso%gi %&&tapr 1 &a{r&f\t\%A ?géteﬁ 4, &1?%11%{ Sbnstant region

(light l:.l@in br bea%@mhdih)iaﬂtibedﬁayl aftig dMapelaydbddyp add p T/@’ijé?a binding protein,
Asn 115 120 125 Gly Pro Asp Phe Arg Cys lie Pro Asp
Orfragzm@ﬁt?warmn@t e®fGn Arg Vval 130 135 140 G n Leu Leu

el Sl AP Bl 9 fhionmay e
humark@énddMenabagibble HimastonGtondiGhtibs@edhay S getated eyl any number of

LsAsg Phe Gy Pro Gu Thr Ala Arg Pro G n Lys
techmglg@ wah wigeh ﬂ;poge hpeinprosdingry il iad ge artay il fgrg,ﬂgq aS uch m ethods

111clud1|=,y afg Ag ngtle_ﬂi é@L%a %ﬁi‘ %3—? %;ﬁmlﬁﬁli@ﬂ@ ?tgirugnslan peripheral

blood ©4@0¢. gl Scarfadihg B Benphocred il Gratisaatmgaden boBaRgad ells, fusion of
ccccgagect ctgccagagec 60 fgaasaacaa gaccat gaac

spleemgqjlgcfg@ag@na@@gég@gé@nmmwc@%@m&@é@m lmngammnunoglobulm genes,

a cqgcctc t cagct gc C
1solat1P132'I %@n x{xgambolgg él g}? 6e é‘g‘%@ég gg%ng g X Cg e{% 0t 88 9% known in
the ar@@lﬁﬁ%%@ oh tBd 8i3¢16866 Befeadt B@Q@@ﬁlp@é%uﬁﬁlﬁmﬁﬁlal antibodies may be

gct gcccaac gccat cggcc gcggcaagt g gt ggcgccca agcgggeccg
obtaingd @Om:mrtsg@;m gn@atg@d@@g beercepeingeisd ¢o Pragsesyiggidic human antibodies in

L T T

describd& ﬂﬁté{%ﬁlecl%a@%ﬁ tE8., 0RE6CEa80 7aG! | TRIY U6RberE BOAS Mafife 368:856,
cggccgcaaa 480 cgggccggaa getgcggece cgcgeccgyg

1994; @@abca%\dgdntcéquwggﬁgﬂ& 34994639, Paaio:Na.6,577309; Brezeemuan o al., 1997

400>.16 l
Curr. (i FPeph b TaRPoN b 1600 Pl T Aggd sir i 52535 In
this teahﬁqlg 1 dnfetsASThARBmbY Bed andeli g2 RaiA18cul! a8e @n‘é)d&&ﬂ into strains of
dy 20 25 30Arg Pro Pro His His Pro Phe G u Thr

mice d_qrsfeMpnAbmb@emc Glem Tsil liBssrth@ dontain tngestdmuugu@stﬂ_tb@ endogenous
yr.Val Thr Asp G Ar

| s. Phe Thr Ar Pro g S .o
heavy jhijn @Bl HRMLEHEpClop, (St BruegPRah b Ahm U1t reia Bip{egnol. §:455-58
(1997% nFQJ %xa%}yle Pﬁlﬁnﬁﬁy@g@éﬁ%@hﬂ@n@eﬁeé '-‘t?e“mﬁ’ﬁlggeﬁg {bonstructs, or
transldgi y)nPyecasm&pﬁE’]ab c]Aloglo@ymesH wehiPh o ndergo A gellFgpecigDA Ar earrangement
and BgpSSiopr & Wegmabst NRPIYE tose. 1 bmibomenselap) wmitbodies may be
obtalnxgrl‘?yi‘f:)@b@%n tl-a)‘é e te4 \G/ﬁlffg lﬂﬁ%%hgﬁro@[&)%eﬁ%%ﬁ'ﬂé@gomes specific

for thM1géd1 aLﬁnphdid gelBr(!f thad nnﬂihmzéﬁﬂﬁsarfbgémdﬁﬁcelcﬁ!ﬁ b@llgsedﬁtogproduce human

eu Arg Pro Arg Ala Arg Gy Thr L
antibod Secrgtre hipritpek SeaE 16 i s doudsipkgEens Jolyclonal sera
contalMﬁE WIS Yhibddie %91? also be obtained from the blood of the immunized animals.

Another method for generating human TGF-beta binding protein specific monoclonal

antibodies includes immortalizing human peripheral blood cells by EBV transformation. See,

e g., U.S. Patent No. 4,464,456. Such an immortalized B cell line (or lymphoblastoid cell line)

producing a monoclonal antibody that specifically binds to a TGF-beta binding protein (or a

variant or fragment thereof) can be identified by immunodetection methods as provided herein,

53



10

15

20

25

30

<221> msc_f eature <222> (1)..(35828) <223> n = A, T
,Cor G <400> 17 cgcgttttgg tgagcagcaa tattgcgctt
w@eoabges)set tggcgttgag attgatacct 60 ctgct gcacBCT/US2004/018910
aaaggcaat c gaccgagctg gaccagcgca ttcgtgacac cgtctccttc
for exa@plegamdiiilant endytmatispieied by statisdationisgipgbuingesc The stability of the

t gat cgcaaa.t ggt gct.atc 180 cgcagc caat cgaaaa .
ympnoBErEREREEia PR & b 2ERSHEE PEeGERsGE8RRay may be improved
by fus%ﬁ%cﬁfeq%ﬂ)rﬁ%@ 2GM 4R0 it 2 9RRGRALYHLARES PriRcI b 95688 ARan hybrid

gttcaaagtt 300 aaacctggtg ttgataccaa cattgaaacg

cell lih¢ gadordjagdo angbatstlgmsynaadbg attgGte, 260, Ghrakytyalggilybridoma 8:377-89
' gct t gt cacaaagcaa atggcagcag acaagaaagc. gat. tgaa . .
(1989970 $RiGoRRaRet BRI 1 8 C RN En B OReUR GEPOdIeS 15 in vitro

SRR LG 2005 B ARG, v b s

of prigad Boglis wtithod hetewiigetd figogaacthey Sggatt Boemecttad s 199104 mmunol.
aaattttccg 600 gtttaaggcg tttccgttct tcttcgtcat

147:848éttaat gt ttttatttaa aataccctct 660 gaaaagaaag
OB SRS UBAL RS 1 BLEIOREGR) L o nd

the ligigoctagngall Heatye ghhigatarid8lR eafmgoireadomlaigmgdart B cell according to
t cgcggcecge at aatacgac .tcactata at cgacgcc 840

molecpigg b@g%'gtécfgwteg dagwe iy lggaddY égﬂgﬁé’éé g&gpgte@%%%%% gpabcook et
ccecaeGa t

al, PRES f\%g.c %d. gsgcg. t 1?%3 gggﬁgg ;4th ggg@g 'aglggi e?c%%b%g @geg@g P referably B cells

from drCiird@d agladiGgCire d@ldtefrétahé geleer; Gegsioh@R] orgiptagrbldod sample
1020 cctagttctg cagtgaggtc accgtggaat gtctgccttc

by selggtingca @l Epat impiggduang an osbayghetaspsaificellyy bigdy ty§OST. B cells may

Cgl..g g tgcaa. at

o ORI Rl AL 052 AR BEA IOHRACRRed o Aoss o

detectiigogda@lt (B Gelld Gkt agé hagRtig a0 addnd)aritiadidatsk@aFpecificity are well
acccgagcca tctgaaaatt cctcctaatt 1260 gcaccactag o

knowry iahe gty fer example, byadaave dereatigngilueresacaes-aativaigd £61 aerime, in vitro

1320 ttagtc ttattaat.a agaatftcte .a t a .
40 P B S0 AR 5 2500, 808Dt o i o
speciffeamfbb e pddoaag B s tncliideg 88 ekhhpleap@pai Dsiddld @ell suspension of B

aagaccccat ttatt aaagt cctaagctct gtttttgcac actaggaa

cells igarofigessy dhat1®oring §96T qagy Pepjitegiragent ahereefi dhmding o fg tche s pecific
R (TR It T Gt T T ——

be vist§idOacad %ﬁﬂﬂ@p@&?k&tﬁp anGof A BCBEIRIprolhdhg tEE Bpecific antibody are
tacggagcac ctactatgtg 1680 tcaaacacca tatggtgttc

selectetk thst speeifis aatibedyygrngymey be chomgd by dgedatinggati gniplifiing DNA or mRNA
o GEORRBEL BB PR RO PR R 2200l o

t BOC hRARGRAr AAES, CREAAY 0F FGICT GF-bbiO Birdg ?ﬁﬂéiﬁ Gantibodies may be
ctgcatagtc ttagggaacc tctcccagtc ctccctacct caactatcca

desired.0 20tibodafegneys, difae):1 e Hahjt Ev.dég Jdgretain thetantgan binding site of the
ca tgtt tt 1980 ttatct.gca ttgect . ..

wholeJge o0 ekudaio ©o0e it P 0baga baLa BeRbinding fragments

derivel Hdnt k9 Qﬁ’c?onTcﬁﬁ 8¢ 8613ink 8, BACL He, 3 HBIYHE hibEAk ©R8e antibody,

t gggaggat ¢ 2100 aactgcatac ctaaagccaa gccCtaaagct
for extroplecpgpstrorgmpgmatigiston b ghokaaibediéDaqggoling mopgventional methods.

Ao an S o S o 000 e bR A% L R odies wit
pepsi BERSFLE 5% SEREEA ok O HBER I OS] Pfffe st win
thiol wedtdihg apatt tocppdagaaisSt Faggadbudwgldnt deegarpatg Ogtoudiygde: cleavage

.ggggcagt cc, 2400 tatcctctct taggtagaca ggactctgca
reactlcﬁagg@ag%@pbfog{qu ﬁflﬁ%éj'ablf"éef‘%(%‘b‘{pt ?oz 48@ sp]g]é)glnlt ggups that result from

tgtt gt gagg ggaaagcgaa gggcctcttt gaccattcag tcaaggtacc
2520 ttctaactcc catcgtattg gggggctact ctagtgctag
acattgcaga gagcctcaga 2580 actgtagtta ccagt gt ggt
aggattgatc cttcagggag cctgacatgt gacagttcca 2640
ttcttcaccc agtcaccgaa catttattca gtacctaccc cgtaacaggc
accgtagcag 2700 gtactgaggg acggaccact caaagaactg

o o o 4 . g, e -~ P~ o e
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aggggcat gt gctgggccag gcttttatgt cgcgttgggg atctgaactt
aggtccctag 4200 gcctgagcac cgtaaagact ctgccacatc
w@ewageasgyt ttgagcaagt gaaccattcc 4260 ccagaatRPCDUS2004/018910
cccagtgggg ctttcctacc cttttattgg ctaggcattc atgagtggtc
cleavags 20 disotitdedikagesaglynan ghigrnatiyge am cupatatig gleayagryesing papain produces

B Y R R T
eXamI%ie,t BoE6HRRhbEE! UXIGHaGt PRC Q%@?S%?, No308990LE, AFFIPISFLER. Biophys.

gt cagcaga 4500 gcagacaggt tctccctctg tgggggaggg
89:2301 e Pacter, gtiagipgt.Aa7 31199 d059;cEdelm60 e talyt gt tMdarbods in Enzymology

' ISAGEL 5. L Sk acer, S0t Loc, el gLl QRS 4 o e

9524800 LA SE R 981 AR moovae i

heavyachatnfagmentaqidpclacher eleadas af dmgaeaisaagotier &nvyrhgat ahemical, or
gccttaacta 4800 gctcagigac, tgggcatttc tgaacatccc ) .
genetic ofaeliqUeg Cnax é@at bs dech 10t 1988 gt the derpcdty EE]@t toathe antigen that is

- t.ct: tt tatctttgct gccctgttac cttctgagaa
re°°g§&3§‘ﬁ‘5%@%?‘@?‘§ga§3§% acttccct tcgcacctac attgctggat
g@int drtibell¢ frapaengaiag talséIROartyagathetig @t genaicallgengineered protein that
ct gagccat g ggaacagccc aat aactgag ttagacat aa
acts l%m@ggxmhaégg‘ea&aaeﬁ Stpé%lgétaaﬁa%n tq g gemplex. F or example,

. t C . : . : 73w R T
i PR L AR 0 B BByt reson,
fragmehtaicbaaithg etk aathble regapnalthechegty ghd lithicclanst gebtdmant single

ggaaggaaca 5220 aaattcatcc ttaactgatc tgtgcacctt

chain GRodPRIE Al eedaliaiiioh; heht i aeeasy sariehlageeions gre connected by a
. Ot 1. t t . . . .
o 970, ERERLELAR SORPR RL05, 000058, 000 WP o aci

residule€ (1R agiati@ thd hy#gaaabledddidn aaligcntbaly aihe dastkittinvention preferably
aggaggt agg at gct ggaac agcgggtcac ttcagcatcc 5460 )
comprisss eh et aae verdde cesien drnnan-adhbe variblptisgion gameinyganhageany size or

. tgcagacttt.. 5520 aaggcca cecet tett . . -
aming, 3G @ nunpi 8RS cpoeary eppefdh et 5ht (§Prfariable amino acid
sequehddt96dohsible fAE befigactiadiadbed IAaAGs A8AGSE td OF il et ada0ene or more

5640 agt gaggctt cacccttctc acatggcagt ggttggtcat ]
framewortke saquerogs.g Jaaganetal) gerg@Othe blpcﬁfgcreglpnt(g)@tam gnay be any suitable

s R A e A g rhe g pe YR AT Pt dprpsigy Thus. or
examp1b,ithé ¥Cegion A2t MhY be BoR8mBEE sl Fiylor Vg idofa&® which is capable of

ctaggcatag tggccctcgt tctggq&pct 5880 gcct

indeperglgntiychindige gutagspavigh eccepelyg atfingy. éét@mag&ly,gtﬁg ggrggjom dempain may be
dimerfcgﬁ?lg 83%5%;&%—&0@2337%3 g}r %8—8}0, %fntg Sgﬁ%gf}abgrg ?r%g? get ; dimer comprises at

least drRAAPIIINA leaB8CoROCLCE N GhCdre ﬁ@&@&valénﬁ? AeReTted¥R&Linafter referred to as
ctggtgcctt gtgggtacac tgctaagata aaatggatac tggcctctct

F,). Iftesireddbe chiomay baggedently cauplgd sitlzy giraettyc fertexample via a disulphide
f gagaaaacc a cta agcag . 6180 t aqgct Ca., 1
vond BB B R0 B R B R BB kg o om
singleRR4H FRL@C) ct ta aaatctgggt gggcagagtg gectgect gt
aatcccagad ctcgggaggc 6300 ggagacaggg aatcatcaga

gThaactigle tegmncdgaain gy deaanaoatugelyc oecugings 3aidable domain or an

. gctctgtgag agatgctgec ttaacatata agagagagaa taaaacatt
enginGiesuaTictn forr bobY ARERERTLIPIPN S AAGELE VAL egion domann that has been
creategglg&g?%%biﬁlg WA%Q%R@&E%Q%@G@ 481963563 Yersions include those

ccaggca tgcacactcqg ggcttatcac acacatadtt tgaaagagag

createB580 erghagRgaq padggtagiaclyaktisde gigian e agetiaasg deletions, or changes

) gt gagt gagc. acacccat gc. 6600, acacagacat gt gtgccaqqg . )
in or 1§ élgq Apge aflgldgsgglée&lef:%%fgth? fﬂeﬁltﬁﬁtaﬁfﬂaodé(g 23&6%3815 gxeg)g%gs include engineered
atcatgtgtt tctaaggagg gcgtgtgaag gaggcgttgt gtgggctggg
act ggagcat 6720 ggttgtaact gegcatgctc cctgtgggaa
acaggagggt ggccaccctg cagagggtcc 6780 cactgtccag
cgggat cagt aaaagcccct gctgagaact ttaggtaata gccagagaga
6840 gaaaggtagg aaagtggggg gactcccatc tctgatgtag
gaggat ct gg gcaagt agag 6900 gtgcgtttga ggt agaaaga

o R o o, e M . a4 NN SN
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acacactact gtactgcatt ctctcgctct ctttttttaa acatattttt
atttgtttgt 8640 gtgtatgcac atgtgccaca tgtgtacaga
WO 20500168 g gccagaagag gccatggccg 8700 t ccct gor@rusS2004/018910
t ggagttaca ggcagcgtgt gagctgcctg gtgtgggtgc tgggaaccaa
variabB fédlomdérhgantmitainiag gtizag oac CDR dralaptignallygmg @c agee framework amino
.. tctcagtacc cttcttcatt 8820 tctccgectg ggttccattg .
acids {rgmgy &cﬁlt{i’afl?éj‘ég éﬁ% TEPapdet @fcthet%ﬁieblga&eggns%%%am from a second
antﬂ)o%@tacattgt tttgtgctaa gagagagtaa tgctctatag cctgagctgg
Ctcaacctt 8940 gccatcctcc tgcctcagec tcctcctcect
gl gatadioregiogaloapdc mandegovaatty 8400ked stcaCggtnihal amino acid to at

catgttttgt tcaagactga aggataacat tcatacagag aaggtctggg . )
least ogg@ther @a%&éagio@%e%@tﬁfag@@mt Heargelygthus, @Jfééepg“ata Vit dortain that is

preseng ?I%a%}%aéa%%le%g&%ﬁa(ﬁ)%% ?%%Ooec;{i%%?gtg%t mgﬁlg:éﬁ)%ﬁcgn%% Cul domain, or a

cttccag aggtccggag aat agcaacc

fragmédn® Heg@E! SanitRYCCH] dddaihangdediaiied t¢acgaioniain bt £ t@gheihtgherecof. In
_ tctgaagaca 9240 ggtacagtgt act cacat aa aat aaat aaa o )
this waystfer exammde, deeibadn maydecnlth Gagnay ovhespe deeagigen binding domain

.agceccact at celc.ccacat et ct. t >CC

consiBRGSGREE S e VE BTSSR Lo REE R BhRE 89Tk wa

domaih Gbigeb @B Tied OHYdaMainddAPbEagadad Wit gl eatifaheids, for example to
acacgttctt tctagtaagt tgcatattac tctgcgtttt 9480

provide achingg regtontoyta pestioy of adingstigeign dgegigtsgigyed e athgbafregnent, or to
..cacaqgtgtgt. 954 t ot a t.qt 9. aacaggggac
provid 3 oeins duch FERREBligl EREGES oSt gaact

cAgsatheat oant 8F 04D GmtiBofR ol dedt  ist aC gephddacdiahaing Coa a single

9660 tattcttttt ttttcccctg aggtgggggce ttgttccata o
complgueutantyedeteryining gegien (@DB& tcgl&g)@m&ﬁ (Sggmet sesognition units”) can

o o TG AP AR H S T i by s
Such BéIYRIIEAREs ARA BrepaRag daabhngé, I8P GLidY (AE HofARi8le chain reaction to

ggaagccaga gaacagcttc agtctaatgc 9900 tctcccaact
synthegiag ¢heavariablgrpgiongestegymPdis of astibodyqugduring cellstasaytegupdate (see, for

etk 8 OO 988 AT A RSt 2106, 191

CourtdrB9aeR4@ndfid MdnluldticRaraagRseldnaPALBERRGICin IR Ional Antibodies:
t ggagagat g gct cagccgt taagagcacc gaatgccctt ccagaggtcc

Produttiagt Ergggiadering 1d Chinicabdaplirationt Ryter gty aljc@ds-hoepgg 166 (Cambridge

. tgt ¢ t tgLtge 10200 cagtttt
TN R R R
in Moh9A6Rh1 99 2P iRk %tcﬂzﬂt%ﬂt@‘&ﬁ&fs‘?gﬁﬁh tet taE,""GardQ{),t page 137 (Wiley-

acagt gaagt tgggcttcca 10320 °cagttaccac gtctcccctg
Liss, Ih¢.t1OPfgcag gccgggt gct tgtccattgc cgcgaggget 10380

acagccgctc cccaacgcta gttatcgcgct acctcatgat . gcggcag

A oM th O, P iy T e R g e eGPy Obtrined by the
use oSt GRARLHIY ]ﬁ@&%&ﬁﬁ‘g}es giﬂ%l(fﬁgttﬂg AR RattC 83 6 leQpression of DNA

ccagct caat gacagactag ccaaggaggg caaggtgaaa ctctagggtg
encodih@5Afibody aadghde tand/ot tcogstagaregighet dach gDYdaggoewn and/or is readily

. cagccatg tttaggaaac 10620 acagtatacc .cactccctgce )
availaglg SER DN IDER IR AU (8, GBI RAse et L¥gRgigee Chiswell and

MoCafféh gg@‘éz%?ft? %g@g& ‘“(tlé@zg? 9038GaGRH JAAdAHRldsiAE! A8GAREE molecular

agccatcctt tcctgtaatt tatgtct stc

biolog§ CindAg Gihgmisygt proegitds may Geased go k6@Rfcd ahd tngmimtlate the DNA, for
agat acat ct cagt gaccca gg t,ggga%gl gct at ca 't catdg?ccc ,
exampl) 36 ItERGY e erd9BE I ete Y Tape FRaklies 08 Ee mMEgH%Y g delete other amino

acids&rc Gih3k GediQgt ccagaa 10920 ccacgagcct ggt aaaggaa
ctatgcaaac acaggccctg acctccccat gtctgttcct 10980
gghiedrivaantigeiiag apacidc Chet §Cr@Rbegcbgdigaptotgiac ahtlaadich include
t.géﬂgaa cag 11040 agtggagata gatt agt &gc tagatttcca L
humang @ﬁ%@g@s,a@aﬁa&aagfcgwmd acauding dpthepiesont favegtion. A chimeric
ttagaattaa agatactaca taggggccct tgggtaagca aatccatttt
11160 tcccagaggc tatcttgatt gittggaatg tttaaagtgt
gccttgccag agagcttacg 11220 atctatatct gctgcttcag
agccttccct gaggatggcet ctgttccttt gecttgttaga 11280

agagcgat gc cttgggcagg gtttccccct tttcagaata cagggtgtaa
agt ccagcct 11340 attacaaaca aacaaacaaa caaacaaaca

e T . A A AP/ 4oL o4 a . a
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catgactttg agccatctcc agagaaggaa gtgaaaattg tggctcccca
gtcgattggg 13020 acacagtctc tctttgtcta ggtaacacat
wQ@oiogacHsat agcattgaac tctccactct 13080 gagggtRGOUS2004/018910
ttccctcecee ctgectettce tgggttggtc accccatagg acagccacag
antibodP hdatdazsh ghe eerstaat)tegomt alg daxuatiron a figgt gﬂggmaedlan species and at

et GRS PGB SR BT AOD, S5BLY 6L, S b s G, .

Momﬁ}nt 413 2PRG. NAIALAL LR LUSA, tﬁa%tl ?ﬁg@%@)}c aa prdbired 8988diments, a
aagccaaccc 13320 cgtggctgcec cgtgagtagg gggt ggggt t

chimegjggatbadyt may &t aghgtuctsdttat cloaimgghe p8BAOGCIeetteggggwe that encodes at
ccecececcce aacctcttce

ataggaatta .a ftcc. c CcC
least opg uepepledeeion %@%@iﬁvteﬁt@y AR figngelond 3R60d: Such as the
Vanab?@? (AP ABAvd98bht § Lfihride> 390 &Cﬁmrchbn%l&%‘%ﬁbgdy, into a vector
cctgcctttt ccaggggtag gfctgtttct ttgctgttct 135
contaifinigQ eiclegad ¢ sgoaxadhat cheadraat least omaaatrgaggmgstammg:dm 6ge e.g., Shin
ccatactaag 13620 gctctt g ca cttaa tta
ot ol kel A iek SABTASgg o AP RLIS 19680 Nedegedais Res. 21:2921:29
t t
199385090 LR A8 poBrLOLAIEE B, BEARARARR, e e Ol vrisc
iond6ft @adiak imdicahebagdodd 80N tgaagatdtigrn 4 vtdtat eatt@ining a nucleotide
reee cgaggat aa magat tttctc aca gaaatt gtctttttca 13860
Sequem%aqnp@dlflgt eal@wg!clfalppg ightcg tm Wta&bﬁe&t%’gﬁﬁﬁefﬁﬁa@éﬁéﬁﬁém vector,
o C
e oA AR ool 1382 HALPRCR, oLl L S RLaRERNE e monoctona
antibod{ 298050 Bned &t GOHG0YitH s sa@acadencgdagt ghamdean (4@ woagataegion, for

14040 tgggaggtcc tgccatccgg gaggaaaagg aaagtttagc
example.cthe gteen g@h@@l@f@wﬁeg}mo a%@e@eg Bman sapstan region selected may

A T ——

bmdlr@gbgi%@ﬁélﬂaﬂl‘%%%@eﬁtélg tlcygthrtfetHag Mhaggtriatd agaeisgvill be transfected
gcctt gaact tct%ﬂtcgcc tgcccctgecc 14280 cctgcccctg

into eelcemt@t @éle forgeiehle exprgssigeelayy &bxm%%@@aétat Agethst migthed known in

the a\é gfé{i tg&a aca %ﬁr{ct tgxtg&bfg%% gcc%n& gg s; regcg{:ng)gca?&? g(e g., U.S. Patent

No. 5,489886)209a cctgagttta gttcccagaa cct at act gg 14460
gtggctccag gt ccagagga tccaggacct ct ggcctcca t gggcat ctg
Acnaralyoaey/ wsaochimade eeithady avydwt favher geoeticalls gagineered to create a

« c, ct aac ctcc c._14580 ctagc .
nm§EES FRRRG, chsh AR P RRR e cmgried § it of gimRs derived
from &4 GPidogloBEEA 3R £ AbRAAGRGH tmARRARAACHERAAAUNSC be human variable
agggtgtgct gggggttggg 14700 atggaggaag agggatgagt
framearggggagagn an¢ gt trgstawict hugepgciagyhgees dmlmmomtgnt regipgo Useful strategies

for deéu aﬁ %11&%8%%9%1%? d%%ygﬁléﬁ%t go X d&gLa’lgfcéaC L8 gl%atra%on and not

11n11ta’é1§1t1 LigaaimGtict bORGhACFarlablOfathér6rk e S8Hs #at hltetﬁlbﬂ%omologous to the
t'gaaaaga aaaagat gta aat caaggtt agatgagtgg ttgct gt gag
non-hum@mﬁanuegﬁghgcglgng 9 tlm ghigeerigaauibgtiy g aWathaut ertg to be bound by

theorygflsglg]irjl %f a eg{%l/g]?lgg lg%g% gtga 3&@&%@%39 Iggélgecg Ct a g@‘abody will retain

specifBChiAdH tagﬁm%gfog G GRYAUdiRE bidteiB2RBRALR ts@m@tp?éi@ﬁ&ﬁ alhibodiments
aat gaadaaa 15120 gacat caggg cagatccttg gggccaaagg

may ltegsgﬂ)smggaigf thgtsamegtifoity fargyT 6Jt-betd 5180ng pydeigoggariant or fragment

recy 35352028, < gechopd goateat dag, agasece! a9, ot SARKAAY Tor-ben

bindi Q:‘irg QS& £ ggéﬁés% G1. 1R800 A 39K - m%&éh&%ﬁ et al., 1988 Nature
gaaat ggg’ t gggagatc ‘at’aaaat ccc tccgaattat 1536

332:323-QAagdRedigning ctdt & domanizedtantivaty aay ahaaﬁna naﬁnataa@aagamng CDR

at t aaaaaac 15420 aaaaaacctat caggt gt
loop C@@fog{ngge%%\an@gsgﬁl e&&’é@@@t"% éléeglg g%g gegrg.glons for example,

ggcgagtttg aaggt at ctg gggct gt aca gcaagaccgt cgtccccaaa
15540 ccaaaccaaa cagcaaaccc @ftatgtcac acaagagt gt
ttatagtgag cggcctcgct 15S00 gagagcat gg ggtgggggtg
0gggt ggggg acagaaat at ctaaactgca gt caataggg 15660
at ccactgag accctggggc ttgactgcag cttaaccttg ggaaatgata
agggttttgt 15720 gttgagt aaa agcatcgatt actgacttaa
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at gt aat aag ct aagaaata atgagggaaa tgattttttg ctaagaaatg

aaattctgtg 17400 ttggccgcaa gaagcctggc cagggaagga
Ww@eaogoexiss g gcacaccagc ctataagtca 17460 ccat gaRgT/US2004/018910

cctggctaag aat cacatgt aat ggagccc aggtccctct tgcctggtgg

by corhipbizd ntotliglong, and ¢cheanacnggring thg@BRayempsatnd detayvigaga to known human

cor Guiehtth IRt A, (500 A RLP2E0, 10887998 5 35-39; Chotia
ot al SHAGUEAE 9519603301 CAAORLORLLGIRATAYCARDE: AARAAKGHbare human

gft'agagt 17700 ccccagaat ¢ tgccc cccccaaaaa

structggrehpidtecsel @il ot gauerteg dohmiayowitl HeOngripoaancakble regions. See,
ctttaactaa gaccattagc tggca t aacaaatgac_c ct aga.
e.2., Bojer2 Goatlo0s diict AAGEPhed O Leticeh Dol By badh Bamantiation of the
t t.gt : CLii : e
v BRS04 SEALSH0, AROCRE0RE BLAhal s may i
identif@agcpevific dniigat Rid trgsidiraathaneagidc bt gehahgaic bet gteedighctpd or other

gaggt act gg 18000 agctggc tgtgtccctg cctcaccaac
mutaggpesisc tachRigues &h@a’g@ﬂ

G % £9IRp ‘@B,g gt sypRatptiedlyt @ﬁg d@creasé fo a level
greategg-%%gﬁo%%§ghec L hle8A %d%%)?&{) %?sgor%tatﬁ%ﬁ%ﬁaﬁ]iosg ‘h&%ﬂg AR fary skill in

ctgacgctaa gcacacccce cacccc “¢cccccacccec
the arf&fCRAGEGavHD aggagebhiqle] 30d sa0geanladppeadac aageous variations and
_ctgctccagc ccgtccttat tggctggcat gaggcagagg 18240 ¢
modifiyghens tosaeh esticdiatogiosat ct aggct ggacact gga gcctgtget a

R el R B SRR PR BB SRl oorne s wea
hereint Gh€ Gérgisd Wens&e€ TIG0 tandt Becondgifigntyl Caggadtl BREt gaeatage selective
18420 tcatccca gggctt ggg& ggt accccga gcctcctcct
n;

replacgmgaia® cesdes deng g 184 @egfg'dgd@t gbqig dasrpean. with human FR
.. gacctcecca ccatccctat gacgccaaag gtacaggatg 18540, . .. .
i REECE FEE R Bl SRE0GH0ERTe ShARIRRES MlnShomtne sio v
retainé sid@eatigly all 860 nelivePRIPOFpeptidt BIMEGOStnBAGE aVeféeding techniques are
tgctacat ca gggcagggac acatttgcct 18660 ggaagaat ac

based toagbe vaderstan iagﬁmdt@i@aé@@cg@@dlwa@w@@@ of an gutiggadurbing site are

detemi'l?lf? 8%%3’6\%8&%&%%%5&1 ? g"%tggfalgé? %E g’%%%tﬁgg%%d light chain CDR
sets vt 954 BRkHAiNARY A6 IDhGBYRE aLl 264 BSL BidIRAD 59:439-73, 1990.

accagt gggg aagt gatatg gtgaggctgg atgccagatg ccat ccat gg .
Thus, cngger badmgl §@oilicity cembatiyeserwsdcio e huganiget aetdyds only wherein the

CDR &g%%gg%ﬂag%g%ﬁt@? g‘gfhg%%%@% g gnfé ﬁ%?rgﬂig%é%%%l;\g?}? tﬂbea{egt of the V
regiont@H28n S 3YALAFTRARIMITRARLSL IBgudhd 98%thY t3ahigHSa_%Erior (e.g., solvent-

t gaagccagg aggaatccct 19080 ttagttcccC cttgcccagg _
accesgle} Rt canadveydpatcoagaadibyttcayuiated hadhe amoang Ky4i@m are selectively

ensc B 8120, 9L g4c81 A1 0 SCat 92000 CAIENGM L ASEL SRS ey

immufGEBRL 6F SibsBhtiblyO - bl dpehi@d8ect PGl rRE agCagaaa
ctgt ggaggc agagccagca cagagagatg cctggggtgg gggt gggggt

1982 pratesacfcacygignmekagoapitha tyahblpreguingg ggtagigr human antibody
i G35 R O GSREL R J30R, RaRR0REE (L ACLOER, o et
4th ec{ég(g(gﬁg ﬁeg{a o‘fg-g%gﬁtaﬂﬁq{ﬁlﬁ&{ 366538, URRUGRNLGherl PRRGAE Y Bice, 1987),

cccc aggagcat gc aatgcagtca cgtttttgca
updatesatg daaubt dhtahasecimbghgocesstibld U.S1 9hd fortigg dambgses (both nucleic acid
ccaaaactag tccttccctg caaacagg.cctgccccac ataccacgctc
and progDh Sa@s@mw@&w&&%ﬁ( AeeIRR %%&&%ﬁ%@s @%@f‘g@?%éﬂa from the known
throe B L L R om0 B BB BB PEE 185y oo FRs of the
variablé dggairst 6f tul tabitib@ist mbleatiigt e imertitgat cohgaralawitit @g@sponding FR
cttttggagg 19800 tagacaggac ccacacatgg attagttaaa
sequewé@tfg)d@aqn \(:eg@pchhcgg@nq e qa@}jglg@m 1bg@ ogglgpggggic@urces. The most
t gt ccaagag aggagggcag gcat cagacc tagaagatat ggct gggcat
19920 ccaacccaat ctccttcccc ggagaacaga ctctaagtca
gatccagcca cccttgagta 19980 accagctcaa ggtacacaga
acaagagagt ctggtataca gcaggtgcta aacaaatgct 20040
t gt ggt agca aaagctatag gttttgggtc agaactccga cccaagtcgc
gagt gaagag 20100 cgaaaggccc tctactcgcc accgccccgce
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tt aaagggaa gggagt gt gg aacgaaagac ctgggactgg ttat ggacgt

acagtaagat 21780 ctactccttc cacccaaatg taaagcctgc
w@et@gnexiagya t agggtttct gaccctgacc 21840 t ggccarChES2004/018910

gtgtgatgtt gggctacgtg gttctctttt ggtacggtct tctttgtaaa

homol328RMatagYoReREs G8a tHed @Eipaftadatiies 8a reddid @o@gtesponding murine
accccqgtgta_gactggtgag . 21965

. ( . agagaggaga acaggggagg
aminocpgids a ge8 gest a1 thetrgerineyoRy e € r%@xgé@é@lﬁgﬂn@g@g@maﬂ are replaced

ct gt t cagc ct cegcct cad t C .
o BT b AR A B S56
ResidieAS0 @8RBGS 0aROGRIET R viRDRbESes OhihlAS aPBad peabdly exposed (solvent
aat cacactc ctggcccccc gaagagcagt gtcccgecccc caact gectt

accessfifio)p endycanst iatergicisd ag g bar enlacenreataitaminoataid r esadigs that may have a

. ..Ccottaggagga aact ctt 2226 ccagtcacc tcccatcctt.. .

signififeh HEROIE B RS o REor YR AR Rn e 5 Fobine. etvcine, and

Chag&pﬂ@ﬁggggg gt ct agaaac agagcgtcgt cgtgctgtcc tctgagacag
catatcttac 22380 attaaaaaga ataatacggg gggggggggc

ghrathgoguer,dabe gisubitd veneatagt taghgensinding suercargtiioesgdesigned to retain

C cagc, accacccaca atctttttgt..aaatcatt cagacacct c . )
the ro%?g ggﬁ% ¥e Jélluﬁ, gﬁegre[s %g{b{stlaptlaclgzga(d&c{:gatgat'g%gg)é{égg)gdemgues identified
as buRIPGREGAHY vhetPRLRIAR iI?a%éggib&@,aﬁl%&gﬁé&swiggaﬂttcg%articipate innon-

gggggtt ggg gctggt gagt ttggcgaact ttccatgtga 226
covalegt (4 g atlectaostaimageichygaoatcy gaghtets betwaeh thetwy aghligittchgin domains,
acajfattta 22680 ttttctcatt, taagttattt atgcc at .
and the e %fpal ?%@%ﬁ%ﬂ&&t@éﬁﬁgpp%a%s P vt ggE Pelicied to influence the
"canord SR FRAGAI StrhOh s Pragd COR! b t Theshtd@kibh ChitefiaGe € HRAGREP 0 prepare
22800 ggtattgtta ataaagacaa tgaatctsga gcaggaggct
recombingot mictegtid¢ s¢quenaa dkat 28R6Mheaba Cakaaifdpoticthe dheaacand light chain of a
. gtcatctcac fcccttccct tggitcacaa cccaaacct 22920 )
wtlge?%gﬁg&%@dnwc@g%t-wmaﬁ%ﬁ&ab% ‘%S§$ yEapsirch pgrgeatian cells for
the exfehdidPEPRBombal MCACAbSReS 4ol E)gﬁl‘}ﬁ Ehetaﬂﬁgé‘?sgﬁlzﬂicity of the rodent
ctctcattc cccagctggg tcatcgtcat 23040 accctcaccc
antibodpgmddcotect ttagctgacc actctccaca ctgtcttcca aaagtgcacg

23100 tttcaccgag, ccagttccct tccaggtc atcccattgc
t B8t additiqnal t%%h%é%%ﬁeIQ@%Oalig‘ dice it S%Fg&fcgﬁy cipd to a TGF-beta

T (o . C 0 6 C 23226
bindinf ff HEA ariht ANRREEE BRLATHT B IS URRLE e it Mt ot 2 1994
Annu. Re3t Ghmihel. 23280-53¢ Buroat g hl.adop4 tAdyc tningsalc 7J8a-280. Human or

_cctt ccaglga ctgtcccagc . gtctgatgtg 23340 _tcctctctct .
muring gnawagelebulan ¥adable fegien see ¢aeinaatplclitigass way Ps reard in phage
atct :
veorf 1400 610 SRA9BIARAL ABRESL DL AR AL oD tat bin

specifi@altg aQTGFebdif dIddY GO0t Of Wintidrt Or dagaiedt hrtcol3326) e.g., U.S. Patent
ttttacacct at 3gaagt gt aaaagccttc caaagcagag gcaatgcctg
No. 54¢3.409;c Willizmg3oHaseaell ¢ aggnageticcelye i@raea%ggmé&l@al Library of the

k t. cagt . t .
i 8008 38, 675 5 34P8 13508 201e 2P A0 29099KE BRipier 1085 e
also Byt &adc ClRIbgingt 6€ Ghe IaimBRAPIGH t Répegtblrt t @t Estherichia coli for
aaactg 23760 caacacttta aatccagtca

gttttittga ttt 60 | _ , _
Generafgfing @ﬁtl\é@nwﬂ@@gtf@é@w dasibpdiest cCenstragtion a8 a28gay Chain Variable

. [t ceat [itgtglt atigtgcacacst.g { é g .
oS SBELF LD B 2 SORR S LODOFU oSS ARGSE 15
also EsheB& CA Bigig MIdsC bOd1L, t “Mascl Gfal 3nt#dA¢ OE gaaidnC Cftfaries: A Rapid

taaatgaatt atcaatatca tgtctttgaa aaafaccatt gagtgctgct

Alterngidvro® gybudaesst gSrefgeies dnlfelacube dtjglagy) 3galit anvasd 990; Kang et al.,

too1 BRREG A0 By AR BB bGP LRI bt 27351
388; SeARBEHCH Y 4. a1 SHRLO5AMbHAIL 1 40732 d FaREMESAERIGBESRY. AN Eommercial
aggattaaaa 24180 agcttccccc aaaacaattc caagat cagt

systent ¢ eyglahby fioge Stretagene (arg dolda, gcalifov) Owhish caneblgs ghe production of
ggcat aggt g aagacaccgg ttgtactgtc atgtactaac tgtgcttcag
24300 agccggcaga gacaaataat gttatggtga ccccagggga
cagtgattcc agaaggaaca 24360 "Cagaagagag tgctgct aga
ggct gcct ga aggagaaggg gtcccagact ctctaagcaa 24420
agactccact cacataaaga cacaggctga gcagagctgg ccgtggatgc
agggagccca 24480 tccaccatcc tttagcatgc ccttgtattc

o - o ey N A AN o e
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caaaaacgaa caaacagaaa aacaagccag agtgtttgtc cccgtatttt
attaatcata 26220 tttttgtccc tttgccattt tagactaaaa
wWQamboeieha agcaggtctc tctectgtttc 26280 tcat cCRgHUS2004/018910
acacccagaa ccagatgtat ggaagatggc taatgtgctg cagttgcaca
antibod @3 4ot gl BOGEBInGnta8EIFHRIes IBribiRGARNAC idodget frgfd B cell population,
gtggttacga tgactgcagg 26400 agcaaggagt atgtggtgca o
and vilizgd 4@ enseia hygaaend ligh cheiagamwmaglohuligrgiNgt exreessm libraries in the A

s ST R e
to a ntggg{tftgé ap?ltaﬁﬁidt\;\/ HRAGURYA HBEh | 9F 886ee8nPlr HINBEHIY Y tibody fragments

gctt gtaggtccca gggatctgca tatctctgcc tccctagtgce
from PG40 Alggoavtiscaliptacataitahige aphaskiyol golyotitledtideatequences encoding

gtgggttctg ggctttgaac 26700 ccagatctga cttgcaa .
Ig vargy @8@@9‘%&!@%&% Bty BseriediiniocBe gsneae %% l%gélé@‘?%t@us bacteriophage,

s 3714 PS50 PP AL AL B A B, A
fusionggtoaiit gagdeoraAriitciihe gacnorat witRaB8lighdaghaysddle region domain

aggacaaaga aat gaaaact tgggattcga ggctcgggat atggagatac
and/on @gmtllggg@g@j el yadelagesian dgmpaec a@.gcqrglggt iggegftpin embodiments,

Y N

No. 5%389bY: aClhed€ F6¢t0E0ARAY WA gRedes andidaRgHR PR0cd-aguégedt @ form Fab
gagtcaga 27120 tact gltcagt cat gcct gaa gaaat ggaag

tg aga
fragmeris px aiibgaics (reg Ebge shalt sergatestlsotesBp cbdje sedédd-ga

agaaaggcaa_ gaaqc tg t -qaf.

SSA1B90; AR AEBE HORREH A5 BRI ARk SRAPARR may o
be cofieRl LdRCids HrRbAticRl efsphtiaidag@abh 6€ r bemitihd® TINA techniques to

acagtcatct ggggctcctg agcttcgtcc ttgtccaaga 27360

oot Ygagorggeagrgousaguiagegiaragar b godaganigly. Vit
one chENRRRE S ALSR% RIS PRI SEE AR omaprodcing

mono&lbAdl AaAbET QIFHAF&d A0 abPRERDRanadSdide 38 E8krd IG0RL tvadsble region.
27540 agadaggaga gggtgaggca gagaccaaag gagggaaaca

Thesequringrgytay tbe s ctizwt by iwpryadkilh orthaget, gt gragde purchased from

I
B A S
huma9¥idBeAedlons IntANI 88 laaioad dkitbrd, PHhREARE ¥ L1 Vﬁtj,t Vﬁ?::VHda Cy1, Vg, and

tccagttgCt gggataaagc accctgacca 27780 aagctactt ) i
Cy, regibhgt T hgtetp imenston ggb £ uttidiged ta gnplifyduytavy ot d ighhghainggutable regions,
., 27840 tctctgtatc, accctagctg tcctggaact ta
which, S BER 05 BPRGhALcYSTID UG A A O A g e £ o JmmunoZAP™ L
(Strat4efO)! 38GebhiveliHIaRhdRav UGS Chif IerC BE CRGLAGRI2HISE. coli, veast, or

dggcccaaagc tdctttaaga gagagagagg aatgtataag tattataatt .
mamneal mgdas et syst28i8 I0r eppresatong ditilgimeghedet tgghmégytes tlaxgatagounts of a single-

. ttccaggtaa.tctcccaca at ca 28080 aaacaacgct .
chain pfiein COUATIRG f ISR §§ Tkt 600 e IUBAGH 4Dt & HAdiKes Joef Bird ot al.
ScienceSAAY 283t i:% a 1R da@ahaA%uth feRsihEACAEY bE LA/ Change a “murine”

tttgggcat g’ agt ¢t gaagt 28200 ctcattgcta agtactggga
antibodygad g Samam tantihedyt, agthoyt dteging the bigdjag spapafipity2d 2Bdantibody.

O R TS ISR S0 P S0 Wiy
also bbHs&} FFHolmMPLHELE B HonlHuBRARABGb1e %gg@ﬁ’s. CEA0C2A08Gkok et al., 1996 J.

ggccttccct ggatcaccca ccaccttgca cctccagaac tcagagccaa
Biol. CRAAQ7di06a0d 8BS Raddrtey bl al99§ Rrogtabaiyod afagliggh8910-15. A phage
) tgggttgtat cactgtcaat_ 28500 gggaaacaga cttgcctgga. .
library B34 s deeencgtiacalery@hla warhledfaign iré&n@afa topgs8 By immunodetection

g C a a :

et LBUA0R0 GEATERRF AR IR AN AR DIE SRRRRE] UM i
immuh@gdleafingiche datiggsiage 3o acltggdmag de A8Bhired thatsgmdant techniques. See,

t ct ggggt aa caagaaggcc tgtgaatata aagcactgaa ggtatgtcta

28740 gtctggagaa ggtcactaca.&ﬁgagttctc caactcagtg

cccat acaca cacacacaca 28800 Tcacacacaca cacacacaca

cacacacaca ccacaaagaa aaaaaggaag aaaaatctga 28860

gagcaagt ac agtacttaaa attgtgtgat tgtgtgtgtg actctgatgt

cacatgctca 28920 tcttgcccta tgagttgaaa accaaat ggc

.
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tctgccataa gatctcctgc atccagacaa gcctagggga agttgagagg
ctgcctgagt 30600 ctctcccaca ggccccttct tgcectggcag

WO 2105003158 a t ct ggaggag aggaat cagg 30660 gt gggaRCTES2004/018910
t caaat acaa ttatcaagga aaaagtaaaa aacatatata tatatatatt

Sambrd0i¢ 20 a BT 0Walolaulyy (loaingal Lergaregt Munagh ldd Spging Harbor Press.
ctgcccttge ttcagatctt 30780 gctttg;ét C. ccagcaccc

. a,
The seleetgdt lpgencoding aveatepics May cihge the cloagd gyt @Bothgi spitable vector for

t tce. ta ;
evpre AL FL R oA PR A Lo BERARAE T consta
regiond oA 8diréRiontdf adRdcinasui@dstudiaicBhind0960 cccattttac
gaagatgtca ctgcccagtc atttgccatg agtggatatt tcgattcttt

3oxgtant ether erakadimenis: the davention soniamnkites gédSk-epegéfic antibodies that

e 0 S SRR PR ARAIPLEERS, ST 8. o e

in Hapdeht @24t 199706t (e anies4.29:901- 1 g0eerRardadald ag8gavs:C Biotechnol.
cgtaagttgt 31200 cctcaaactt cccacacatg tgctgtggft

15:159-68 ytpraaamplecaaltmayic anshgdit hagmemsi2ep be cepated Avthage techniques to

form SatReLR Got girtem e ATHT STa0k SRS My B, cancer
ImmuRS 8RRl AoWer2SeRdpspa 31380 cagaatcttc atgaat ggat
taatgagcta ttaagaaagt ggcttggtta ttgcacatgc 31440

t by cetruy tembmtliyamitt of dhe camteghonyt an antdwdycweefiaafgy ST anay be an

., Gcagaagtca 31500 tacaaatgtt cttaggcitc caga tQ... 4
antibogg Al AT Gedo B A RaIVAL AU ETa 1365 SRPEgidcdhibodis are also
referrc%i%{oagst hRdBodiaC SRR ARG codFREE AR ARh&H 28 bR O Prise a scFv

620 tcccttccct gtfcaaacca cagtgcccta ttatctaaaa
fragmepat(amaet, Eeambetchafodc. Dug8dcad Saig GISURS £76gt42 0At). The framework

. gt aacaacaa cccgttga cacacat . taactcctaq. 3174 o
rogiond SER 6L CORGEE0E A GaDaURED SEBREE: OLOr Pt GHR Fkgplubility of
an intBPblf i 8%ntiENN 19 e gﬁviﬁﬂéﬁ@%@@ceggt\ﬁtﬁg%ﬁ 1., J. Biol. Chem.

gt gacccggg aggatatctg atattgactt 31860 ¢t ggccaaca
275:2 19 8Qfc €2000)t cAgcatabedyt guaygbe glisectedctt tt payticwet aeljlant dpcation or
31920 gccagagtca gagtttgcaa gtgtttgtgg actgaatgca .
organeééz gt SEREPI5t B Ceraristing dngeclar thak KoBIPTiEe: fobeliayplootide sequence
C 3 t ) .
oS 4 KRG A CHARY ok o A RRREL SR04 it
seque@aeaics iglodes3? paRicglat girpttaddtigenggtdmticacdll aggegc &raus-Porta et al.,
agat gacaga_t aactctatc_acttggccaa 32160 cagtc t
Mol. CelhBeglt 4201881 (RAVCLEBE o Bl gl fn kerbetit 3O LARERRTR00). An
intrabgcf)%%xgﬁ ?ggﬁg}g@g@ggggﬁ% ?&g% g ga%%:t& :og gegg%lgugsgzgﬁgg?%% g(g the skilled artisan
includ®GA 9106 G@be tBGhHAFEGEr, Cdrad ipid glixRikQ (€ aadtrbvedBid®™ manufactured by
ctctaatctc ttgatttcct ccctctgtct gtttccttcc tcttgetggg

Imgeng Soapargiien. S2u DirgocE4) araccare Bede helgchyayed)tipigayization methods.

aagccct.oggt _cctctac . Ct aag 324 C .

T R fod FRT G AP R o E e p P FSIAREE tpepifie for 2 TGF-
beta bBxRrd pAAdih nda0Rd uRAEIABUhedetseCths 8bdciRGE $r04fla1E &6t TGF-beta binding

attcataggg acttatccac 32580 ccccgccctg tcaatctgg

C
protein gudo aigh en cedfseion fanationa a kagyeesiowdins twith highgp gHftnity for TGF-beta

R e -
assistdiPARSOAGRGSIORAGROBERS: ARGBRI I B2 &RBloSe@as tiliédily the amino acid

__atgatggtgt gcgccgggtg actctttaaa atgtcatcca tacctgggat
residugPBPe clypggerhgyotder to wayguaefingster thg d&Tebde bindimgprotein. See, e.g.,

aaa t cagcttccagt 32880 ttagt t. rccagcct ggt . .
vounfR B B ko oot ooeh o B 1B3108a: Rigpditsty, combinatoria
librari@9bf EOFRGHaFbE gé:ﬁ?ﬁ@&int 198 Ghbtd inPsthdened 2FAnARYEAWLAGS fragments

gtagtcttgg 33000 caggt gggcc aftggtcact ccgctaccac
with imgtdéved edfintyy cteace aaGidaseg bicalt, 11092 J3B060nalt #Y3YeX-3913; Barbas et al,,
actgagtcct gcgggatggc ttggttggta atatgcttgc tgcaaaatcg
33120 tgagaactgg agttcaattc gcagcacatg gatgtatttc
cagcacct gg aaggcaggga 33180 gcagagatct taaagctcct
ggccagacag cccagcctaa ttagtaatca gtgagagacc 33240
ctgtct caag aaacaagatg gaacat caaa ggtcaacctc ttgtctccac
acacacaaat 33300 acacacatgc acatacatcc acacacaggc
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tacacat cca aaagaggaag agtagcctac tgggcatgcc acctcttctg
gaccat cagg 34980 tgagagtgtg gcaagcccta ggctcctgtc

W@e ayga03y68g ggctgccaga taggatgctc 35040 agct at BETTS2004/018910
tgagctggaa ctattttagg aataaggatt atgcccgccc ggggttggcc

1994 13%& 00,/ glad CSE.agSLaYBIPL YU Kt PaghtNad, Hoaags.gct g
taégatttatc t aaaaacaga 35160 gccgt ggacc cacccaca

ejorafugetionsgaait dsqyee aliered by sitedirepiediaytagencsisp pge, e.g., Duncan et

o R ESR N RH% LR SR
Kondrf E11C ¢ YD BiAEdERfES 28I RYACESOSGmPIS Hilit&GFCHtthe g cosylation site on

ctcagaaat c ctgggattaa aggtgtgtgc caccacgccc ggccctaacc .
the F@pagdncof sha tmmaneglofpligamer altgr ghe taydiy anft the ggrpewnoglobulin to fix

acacacat gt ccat a 460 t ctgct ctt . .
compIBSEE° 531 0o SRR RRRE 1937 Pob L R, SEL B30 mutations in e
constaft Fpfdl@Ghaits Qﬁgwﬁﬂihe%ﬂﬁywaﬁé ithfeh8ge6EHh VoL ad@plenent, or to

agttcctggg 35580 cccgaacaag tccagtccct agctcgatta

effect gutilwalyedspgndpot cdlvlaygytoteqeityct See eZ56a0dan gt alot KA Nature 332:563-

S TR B AT e BRI oo
CAEARET3GE QAR IEnSERY, MInAREAC BEAn CHChThAHAD heavy chain and

gtgt gt ggac acatgttcat gcgtgtggtt gcgcttacgt
light (A5@2Gathlegtegion85828y «@1eIg 180l ll¢sdg80hekRagin mijabe constructed as

single Z;gég@g{g%gvig &gg&@gg{%@g}%ﬁ%{% éggg?eg g@%ﬁl @gé@%ﬂé’és%%%%e e.g., Bird et al.,

1988 SLAG092RA£abGIAAGER JGEC1I8E CProrIREIHIEEY. AT LBUCRSFR79-5883.
cat gaagcag 120 ‘agaggggctt taaaaaggcg accgtgtctc

Multi-fligetigna gatv dasjeyp odtgihs grtydnt gemaatdd by Jukggey pglynucleotide sequence

encod%%t e %%%b}%)%gt%i%gf { gg/?[ faEE i%gg?r%}?o %‘E}%‘g’é‘ég té%c}u%gctzec et:r%o ding any

of a vAISQY 89K A%On CHEL Rphs3 Ofh L IHBURGE BRRAL MANE Grt, and are disclosed,
ccgagct cgg agagtacccc gagcctcgac cggagctgga 360

for exgapleamcERE 1263185 HHALS. e dpa§A82 @60 G Lagnio.cc@a®ls, and U.S.

acccctttga 420 gaccaaaggt at ggggt gga ggagagaat . .
PatentCNpaéﬁggggﬁg aBY: Ay g0y %l @&Eéorél g{ptgg&?‘@ i gxpiude immunoglobulin

a t 9 yt A : 188:1-7.

conn ARORR0CcRAR00E AP, SOLPATERS A ooa By gACRRs 1051
Other 2R¢g8plkeg OF€ ffegot p@tdnoard @iz@net t Aaaaiontlnagigh gragple, such an enzyme

aggcat gagg caacagacgc_tggt gagagc ccagggcagg 660 .
tmay RIRgACHOIOGEY: SIVTUOT TR PURBYS s o Babggers - 1997

j g Og.644.18P 4 - a c .cct .

Bzoco@gg.a gfhtae?rzgg8 é gg é ggc‘%tg %@a?g gg%%% g%g %%%@at %C %étg‘{l%g gsuch as horseradish
peroxidagogasigad @avasioddgng of acnaiee of ealldavagcsubsteites i9gog detectable

840 caccggacac tctatgctgg tggtggctgt ccccaccaca, )
produgia deic diegesticciseggayilt otgd e@@@g%g af(jfgf’tCFQ’ aligioBrgtgins include Ig-toxin

. ¢t cgaagga g -
S T U A L
aPhe€ §EIO6 Pa AP 2Ry FeRaeagd tairived Bgatin agd] 0t cadin embodiments, be
aaagcagt gg ggaggaaggc cagagaggca 1080 cccctgcagt .
fused g pentidequPotweTul osing gh pudeits dRjessiontof sncmhingipgabptveen the

. 1140 1ttt [ttt t . : :
I AT IIDE
polypliide GeaRGRniag 1he laa Gifedtyoea o bpepEde fg ldeteBAC bihdBig of the scFv fusion

cttgcctcat tccaggggag ggagaaggaa gaggaaccct gggttcctg ]
protein ¢agdédi-heia barngipratpayba ey @g@g@l@g@gtegb@qwamgh which tl%ose skilled

. ct taa t.tgggcaggaa tgect cc 13 at gag t o .

in e gL Bt B PERHRRR SEE B G P Ra bR S vigin g s e

polyhisfidife R0 WebB68H %oﬁﬁﬁlﬁ5§ﬁﬁ8talﬂﬁ%ﬂﬂﬁ9f& Sl PAE Wikding of an avidin or
gccectccccecg cctcacaacc 1500 tgttgggact at ggggtgct

streptavadin dggjge aradein g biotjg gr gy bivtig asimagigsedieanes (fed 560, Luo et al., 1998 J.
tcttcaaaat ggaggacaag ggcgcctccc cccacagctc cccttctagg
caaggt cagc 1620 tgggctccag cgactgcctg aagggctgta
aggaacccaa acacaaaatg tccaccttgc 1680 tggactccca
cgagaggcca cagcccctga ggaagccaca tgct caaaac aaagtcatga
1740 tctgcagagg aagtgcctgg cctaggggcg ctattctcga
aaagccgcaa aatgccccct 1800 tccctgggca aatgcccccc

o T oy o o o o A NS N
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ccacagacgt gtccgagtac agctgccgcg agctgcactt cacccgctac
gt gaccgat g 3240 ggccgtgccg cagcgccaag ccggtcaccg
W@e@bQoRiet g ct ccggccag tgcggecccgg 3300 cgcgcctRCI/US2004/018910
gcccaacgcc atcggccgcg gcaagtggtg gcgacctagt gggcccgact
Biotechn$1064: 220810 Arekes CHATGERI) AGEIE 66ETen? gRAeag6 of a fusion protein
gctgctgtgt cccggtggtg 3420 a 9Scgccgcg ggqgcgcaa%u_ ]
with agletgeigbletnejetydges tadgbfgmganag@tg): aay-coydentdarding glihe fusion protein to a

specifi el S AR O Car e JoggLecaner sl sttty o fusion
proteif $RAHALEAR £ PRAMICHRGNE YA BGH/130QP iFLARIAIANSH (covalent or non-

cccgeecgeg ccectcccca ccggecgggeg ccccggecct gaacccgcge
covaleB 60 the fmwat protein go ecobid-gpbagcyppert.t Ofhetusgfid véfinity polypeptides for

ttfcattgla aatgcctgca 3720 accca c ctga .
constrygHop L CHgY LU BRHATES R P GER ATy e Disfate: as disclosed, for
exampt& GF WAG80/0349L 129CE AR0 99098 §CS£ 872, 69090 BABAM639998a5 188,049, U.S.

gagt cacaga 3840 cactgagcca cgdagdécccg cctct gggge )
5,272,284k cavadin t fusibn qirg@imscGeacd §.c EFdd , BIPOarmguryapa et as glutathione-S-

ggaagcattt tcaccgccct ggggttita gcggt g t gggagt ggg
transfesarghang MR /B eG4 Gt 1“9‘%188@??% ‘taagattccc

c 4020 ABGEHGCs pecifically bind

AL AABERoAE OREkals D20 RAnNIAEleRABEAY fspositaly i
TGF-gtLbind@gtproteds aa desuibet hgrig tndyabapophgaet tndequesed etcording to

any of;g\g%iégrg g{':ellg]éggmgérgggitu%%%é%@?cgié g(t&g ggciglt@ggggx%tagﬁransfomaﬁon, and
transft{fgélg%gglg;%nagﬁﬁﬂﬂ&cgf kndP 205,9986 96204t IRER, 9RI844HAbodiments

aga gaatgaatgc agttgcattg attcagtgcc
expres3RPAIf @A CIntibedyafagh et ana3R0prgfegret gh g atrolgeyaticdiost such as Escherichia

coli (gagiior RNEERg o Hoado A EAE " S 1ARaDT SLoggdagssain other
emboc?%%@t%%éé@g&ssﬁﬁ%q tlrlsg %ﬁféb%gggf a gﬁﬁtgg%ogﬂltag g)% i)éﬂg(?rred in a eukaryotic

¢c cctcca agaaata cat
host deDOBBLAGAA yere 4882 Fgciieegnrs et gy figomcthganptas gwmbe, and
4560 atccgceccca acttcccaaa gagcagcatc cctccccega _
Pichiacpasearagoeamelyealls s tgingspammaliar cellse ¢ aiighgelkg thcamples of suitable

. aagagt ,caa C t C
i GRS 80E 161 B8R-S FSRAPEECRFRPERNEE 8o o cot0. o
hybridd&RGRAS aB%andyido CflefdRIamAIuE tebages; tarm) sadaag aad rice cells.
, tcttactgct cttacatgtg atggcatatc 4800 ttacactaaa

aQae sititahle anjibediga ave besnabizigedy thexymar Redsolged gapaafigd by many

e R L

Manud@lt 91k aad aearaedg)! Cold3paagddaBeatabganay 4989, 1988). Suitable
tatgaaagcc tgcaggactg gtcgtttttt tggcaattct tccacgt gg% _
technigegst igtlude @epldo on ateienpfbnity calgnugt @rclyding ysn gf anti-constant region

. aagttacata trtattttct cactt t tat :
antibof e e o G araal e GETh AR & e v B m o protein A or
proteiR HQ1@8hS be hhF o iR GEesaGREAR@td. 0 Tt aat aaaga

caat gaat ca tgaccgaaag 5220 gatgtggtct cattttgtca
accacacatg acgtcatttc tgtcaaagtt _gacacccttc 5280

tcttggecac Madendi@chetadidinggereteitsacct tt gac t getctct gg

SHCCCLL O, ST AT B8, UL RO e ), st
versiof€ 3994RAb&a %iﬁﬁh?-??&éin%ﬁ@l@ cbfipstel With tatif8 TEUEARA Bakielg-protein’s

5460 ccatgctggc ccaaaatg ctgttctcat tgtatcactc )
abilitycochlgek teaadiagy aifta patisB20 TCHdrta fanidy eyt slggydd lead to increased
caagtgcag tttccctat acat a ccttctect 558 .
bone dRN LR POt 640 PaE BELR TR Y gt BinEPts Afhete family
membef BhdARRinmBA A EENEEGT S€6e AL $5RiIRhEaACAGbELd meet the criteria.
agcaccccca ataactaatc ctctttcttt 5700 aggattcaca
The nhitat vegiona niwst effétively coapeetwitdcthegadagagbucmhidbot foctains of TGF-
5760 gatccctctc tcctctgagg t fLcageecce ttttgtctac
accactactt tggttcctaa 5820 ttctgttttc catttgacag
tcattcatgg aggaccagcc tggccaagtc ctgcttagta 5880

ct ggcat aga caacacaaag ccaagtacaa ttcaggacca gctcacagga
aacttcatcfc 5940 tcttcgaagt gtggatttga tgcctcctgg

T a4 a . NN NN e
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tctctcacac acacacacag acacacacac acgctctgta ggggtctact
tatgetccaa 7620 gtacaaatca ggccacattt acacaaggag
wWQr@aagysha agaacgttgg aggagecaca /7680 ggacccCRERUS2004/018910
attccctgtt ttccttgaat caggcaggac ttaegcaget gggagggtgg
- 7740 agagcctgca gaagccacct gcgagtaagc caagttcaga
betabg’@%@ﬁ%h ccaaaagctg 7800 gtgcgat gtgc ccagacccgc
ccacctccca cctgctcctt gacacagccc tgtgctccac 7860
aacccgéct c Reodgeliwarfirrgfamsat aget ct ggggectg caccgt cctt

cctgccacat 7920 ccceacccca ttct tgcectct g, . -
Lot tor Badbenfigrs CSRERET Kt daity 98GE0E  B5g e qifrein solerostin and
Variang%%l%l%g@aﬁ& aHABSAEC Y frabd Y GhGELT thid Yedliichlly BRUPIDEAGHstin.  The

0 aggcagggga atattcctct tagtcaatgc gaccatgtgc
polymefggided ot empdgt hgtec p8lypeptidegtintladaciecivefiveggel dhe genes that are
agegtaatta ttaacagctc.ccacitctac t.¢ct agaaaat 816 ;
Substagg%lgycsa@eleﬁ tog}é@ 8%‘@?% 24 I%O?%tha%%ftla agid 5%‘?% al%disg’éa epgrepriate, the
povif (9810 FAE0: 0501 90, B05i 7 BRCHR, cABUEr R s .t
derivagitésagagaced geeid, gonndecgidatsggrnea indencdt otie Ymbitanidyt similar” if

8340 acaaaaatta gcaaggcat g gtggcatgca cctgtaatcc )
(a) thecrupdrotide é@cu@g%ﬂg@&egagg gauoths cadigagasion gf e Paye-described genes and

.caggaggc a £ t _tat 460 : c b
e ERR050-C R bORREL SEBGRTRL- b IF AL BTy o varains
of thaAGddibaAt disdtRgdd ASdv@C 8 IRHRI/AAREoL sfidldenat fddicgRIwhich inhibits the

. Qgagaagagag gggctgagtc accatagtgg 8580 cagcaccgac ]
blndlﬂgcbft'bgﬁgj?gal luag@egag@m taca grageteso f gg@ifé?rftg@t& T ygdy:d e gregp ucleotide

8640 aatgacgttc tgct.ttaga cgcgaacctg ag t gaaa ., - .
seauenit i FHARE g1 bR b 8900 FRREg Reftelo Gt Bppftnt invention under
modetafel hiPACRILr Rgh 3aRlgehcy (stLL4ANBOK 6f 4G A 668aBCRMing: A Laboratory

atgcccaatt ‘tcCctacaat 't gtctggggt gectaagett ctgcccacca

Manuely&iydget a§ 88 Rprimge Hggwadabgmyuagliess Mygti@§gngend/or (c) the DNA
gat aggt acc cat aag aaaga 888 t ggaa .
sequelian AGUARGEIE s da daBEHcOHBE PR gt %&3@@& A guiigiged in @ or
(). R4, HAoh G ﬁ&d%@&ﬁ% g%glom&ﬁgﬂﬁu@&%%gﬁhglementary and non-
gggedggaga ggaagt gaaa aaggagaggg tggggat gg
complgagaiangegacaggt gravidad thcaiguemet otleatisg eteat thedferia set forth herein.
t t t gt t tct t gt
Withig ?cé@ g;gg@g? o% %g% pg@sgg’g 'gvég 1grg Sl%éﬁtsgxg;g@%gg @gegfapg gs? i ?iar% g}%ﬁdization
Yol a a ; taaacattt
Condltgog%%g%"g'a? g?sgggggg"ta?‘gg aﬁ% t% gﬁggqu%g%% aaat aaagctggtg
9249 staatat af agproRUBCHLGRA HYIRYIRIE0 gcidarggaatd described herein may

ctgagfgr]aggt ggcatttga? 9300 9301 <210> 19 <211> 21 )
be predzigbironsheprimarysranstation arodgeigwsingdhehydyspipbmityplotiispction of, for

examp)$1 R Tagnd 2y wh SRS S P RRREERAEE Mofeit}igy Catitomia, o
accomﬁﬁ%?ahé’ﬁ{e%ds fdegcﬂ%%bgf@%x%%&ﬁﬂﬁé QuSLA RIB0I32A08-139, 1982).
<210> 21 <211> 23 <212>"DNA <213> Artificial Sequence

<PROeinxaP % pPesenemvemionROR kel p@pared imdycloamed gceidic or basic salts, or
. C aagat g e 23 <210> 22.<211> 21 <212> DNA <213> g
in e Faie; I BB GV pabSiEs ST Feiegs T, bepiapA EEg gy oxidation or
d hGQY &6 39Richs delstoh or2dditidhd fagbe TR0 the ami
e uc%ﬁt& <213> Art Y%ﬁgl?aﬁ Seqhersme e<220,>or<2213> Pr iargrelé3 for 0 the amino
acid oP@Rt1si4 Q0 2quares tthgudtaffectatfydagcis tocetam & FurtRd@Enh@te or decrease
<211> 50 <212> DNA . . .
the biological activity of the mutant or wild-type protein. Moreover, due to degeneracy in the
genetic code, for example, there may be considerable variation in nucleotide sequences encoding
the same amino acid sequence.

Other derivatives of the proteins disclosed herein include conjugates of the proteins along
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<213> Artificial Sequence <220> <223> Priner for
PCR<400> 24 aagcttctac ttgtcatcgt cgtccttgta

wQ@r@gneseeg ttctccaget 50 <210> 25 <211> 19 <ZRQEHUSNA/018910
<213> Artificial Sequence <220> <223> Priner for PCR

with el P GRROCOBFORAET (| L6 H1e) SEEATERISaab ST S35 ie, By e pynthesis of
N-terhidbl BER-7#991 38sigh ;&Bﬁs a@vhag;gaﬁlgg%t 21038 2Q9ER kGt purification or
7 <211> < 3

aagaat gat 39 <210> 2> DNA <213>
identif¢dtioh iof ipadtecife (ueld.8. R22OCN«28 851, P41, 3es akor HERet<dAlQ Bro/Technology

27 gtcgtcaagc ttctacttgt ca,tcgtcctt>191ta Zc t ag Lo .
0:1204c @?&8& c bdleeiiveyc fisro prgfsing gueh jap gL boionpinding-protein be

<213> i.fici-al <220> <223> i . P .
cons30 T G0 5y i FRALBR D000 SRS al Pl iRl e b ein

<Bholein? 8f the bcseBNAvERIGIPMAY bi thkdtalteSRMGNCRiIde22RRty of techniques
<223> Priner for PCR <400> 29 agcataagct tctagtaggc

descriped dersong Frgben onuRborp May Do irtpodusedRA pagticglar loci by synthesizing
. Artificial, Sequence <22 0> <223> Priner .for PCR <4D0> .. .
oligoryffebidet GiaFE da0aNaea ] P2 LT S £peaine ligation to
fir ot kg e &V tRdilo®iidd 1i NRE réstihy Fléiktructed
el 4187 08 SaLinot i) 1A 4805 i e
encoded Tatvgee ROinP e dedfed@iibo a8 inRitRom, DINAtIERB>or deletion.

O N T T A ST B
procedifdst Tay b eipioyeio<grbvide it lalth el deneCYUaNEE e 4P Tnolecule having
particular codons altered according to the substitution, deletion, or insertion required.
Exemplary methods of making the alterations set forth above are disclosed by Walder et al.
(Gene 42:133, 1986); Bauer et al. (Gene 37:73, 1985); Craik (BioTechniques, January 1985, 12-
19); Smith et al. (Genetic Engineering: Principles and Methods, Plenum Press, 1981); and
Sambrook etal. (supra). Deletion or truncation derivatives of proteins (e.g., a soluble
extracellular portion) may also be constructed by utilizing convenient restriction endonuclease
sites adjacent to the desired deletion. Subsequent to restriction, overhangs may be filled in and
the DNA religated. Exemplary methods of making the alterations set forth above are disclosed
by S ambrook et al. (Molecular Cloning: A L aboratory Manual,2d Ed., Cold Spring Harbor
Laboratory Press, 1989).

Mutations which are made in the nucleic acid molecules of the present invention
preferably preserve the reading frame of the coding sequences. Furthermore, the mutations will
preferably not create complementary regions that when transcribed could hybridize to produce
secoﬁdary mRNA structures, such as loops or hairpins, that would adversely affect translation of
the mRNA. Although a mutation site may be predetermined, it is not necessary that the nature of
the mutation per se be predetermined. For example, in order to select for optimum
characteristics of mutants at a given site, random mutagenesis may be conducted at the target
codon and the expressed mutants screened for gain or loss or retention of biological activity.
Alternatively, mutations may be introduced at particular loci by synthesizing oligonucleotides
containing a mutant sequence, flanked by restriction sites enabling ligation to fragments of the

native sequence. Following ligation, the resulting reconstructed sequence encodes a derivative
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<223> Primer for PCR <400> 33 acttagaagc tttcagtcct
cagccccctc ttcc 34 <210> 34 <211> 66 <212> DNA <213>

w@asNosal Sequence <220> <223> Priner for PORCHUSDHNG/018910
34 aatctggatc cataacttcg tatagcatac attatacgaa

gttat ca.gg a 60_gcccet 66<210> 35 <211>82
havmgéizqé%ﬂ@%«&n&f%i R%?ﬁglgpﬁugﬁtl%g%éﬁé@e@0> <223> Pri ner
fﬁ{lt{l cﬁf‘%ec%ises%ﬁl% 932bde gﬁ)@&ﬁg g?égéﬁtaﬁ%lﬂlon may also be
Egtata atgtatgcta tacgaagita 60 taghtctaga

constr@t€ gtliziag t@ﬁnﬁﬁeﬁﬁﬂcﬁasSECKzﬁdiagfﬁﬁsﬁZ&lemmmﬁgﬁksm (Drinkwater
Artificial %68% e <220> <223> Priner for PCR <400>

and Kbgedinstt BYdE §4: 1349@gla%6msgﬁ>g@e@g@1 @alée apigiggorporation (e.g., Liao

and Véﬁﬁc@%g&g,&r@f tlil ol 3%18%2 8 0 3 nl%’d fo%},%nucleoudes

(HorwheB: f14Qfknomé 3616199@091;989) agt gaat ccg taat cat ggt
catgctgcca ggtgga%gag ggca 54 <210> 38 <211> 31 <212>
DNﬁe S i Ayaniibn e iselp 1Seides v he 2p@npuiaig-amt pxpressiasy of the above

T T —
expres?l%g%e Mﬁe?&ﬂb%?eﬁ&r SRERveAOQ3r 3&:tét dsti@@Include either synthetic

adacat ggc gcgccatatg gccggcccct aattgcggcg catcgtt aat
or cDMA-deriGddRidleic 4€1d aildcul@4nc@lifethoNesixliBotehtr, hidiaraloperably linked
Sequence <220> <223>, Pr mer for PCR <4

to su1t§q1@ gggw o 8@3 Gat e@p@tg &E@ég gegulpjory elements may

l e
e S, AT PAGEL L A5, SRS b, .
plant @ges€ gSéectvnagfeippibprialli@puldfdry<dibinentt 8¢ depthdentRiRTthe host cell chosen,

and may be readily accomplished by one of ordinary skill in the art. Examples of regulatory
elements include a transcriptional promoter and enhancer or RNA polymerase binding sequence,
a transcriptional terminator, and a ribosomal binding sequence, including a translation initiation
signal.

Nucleic acid molecules that encode any of the proteins described above may be readily
expressed by a wide variety of prokaryotic and eukaryotic host cells, including bacterial,
mammalian, yeast or other fungi, Viral,’ insect, or plant cells. Methods for transforming or
transfecting such cells to express foreign DNA are well known in the art (see, e.g., Itakura et al.,
U.S. Patent No. 4,704,362; Hinnen et al., Proc. Natl. Acad. Sci. USA 75:1929-1933, 1978;
Murray et al., U.S. Patent No. 4,801,542; Upshall et al., U.S. Patent No. 4,935,349; Hagen et al.,
U.S. Patent No. 4,784,950; Axel et al., U.S. Patent No. 4,399,216; Goeddel et al., U.S. Patent
No. 4,766,075; and Sambrook et al. Molecular Cloning: A Laboratory Manual, 2nd ed., Cold
Spring Harbor Laboratory Press, 1989; for plant cells see Czako and Marton, Plant Physiol.
104:1067-1071, 1994, ana Paszkowski et al., Biotech. 24:387-392, 1992).

Bacterial host cells suitable for carrying out the present invention include E. coli, B.
subtilis, Salmonella typhimurium, and various species within the genera Pseudomonas,
Streptomyces, and Staphylococcus, as well as many other bacterial species well known to one of
ordinary skill in the art and described herein. A representative example of a bacterial host cell
includes E. coli DH5a (Stratagene, LaJolla, California).

Bacterial expression vectors preferably comprise a promoter which functions in the host
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<213> Honp sapi ens <400> 42 Met Ser Arg Thr Ala Tyr

Thr Val Gy Ala Leu Leu Leu Leu Leu Ay 1 5 10 15 Thr
waewsheunsPro Ala Ala Gu Ay Lys Lys Lys Gy SeCT/GB2904/018910

Gly Ala 20 25 30 lie Pro Pro Pro Asp Lys Ala Gn H's

cell, ‘Pi?‘eo og o% :segp ublgs Eh%ﬁlgélp %ﬁgﬁ%a@j aéF ! %krc%l%% (gf5 replication.
Repre%%ta % 8?%1?%%&?1@%@% gﬁéé Bcﬂtéefalgﬁéésﬁ\?gm\fgﬁas%ﬁ Hntﬁééto%@ rpr§ﬁ6ter system
(see C[Mﬁg leeul LNBz‘uﬁd? g7RSpS, TIFSD" SQ/&e L"S/B KN‘A [ﬁ!ﬁyrﬁﬂa%pﬂrmt@r(@tudler et al.,

Merh. Figymidlo 185805801896, 1 donidh pow o AEES ool Grrp B-A23-126, 1990),
the # %qrﬁ%orﬁgf%r é%{chél r@/ ¥Ya Prhﬂgetél?n é%gyr%élgg)ég ?JE"}E‘% i(%/S?), and the fac

promo?eé?rQRia%ll]e‘Er@l L(VéneFZI(DZily $982)S fosdithtivid HeldviibldMatirk¥alinclude various
Leu Asn Q/s Pro Gu 145 150 155 160 Leu G n Pro

antlbumco reFiptaricy smanjeers Lsyl@hmsgthvd{anmwcmr@r wapicilliy repiftagges genes. Many

plasmigh il e hytisCort syl Kelyp 46 8ty BQ dnons othes,

pBR3M %séeeﬂolheay ét-ﬁp aeﬁe Gios 119’¢*7)L% y@b bﬁblmmuplﬁ’cps LﬁlJC19 pUC118,
ys 1 15 Thr Thr Hi s "

Ay Ar
pUClA% ﬁse@IM e@mg, &éeth Lignfl mmokrgg: JZU 267 ’8(1 %élanlde‘OIeLre@n@rMessmg, Gene

1S TS e, S BB P B, et

Cahfogu?? Leu Val 50 55 60 Ala Thr Ser Pro Ala Gy Gu Qy
Arg Gn Arg Gu Lys Met Leu 65 70 75 80 Ser Arg
PlYeaﬁSlayld Auggi Bos cEllp sﬂ.l;ablel_&s ciryingout theprésent ibiéntidngnclude, among
Pro 85 90 95 Ser Arg Ser Asp Ser Gu Pro_Phe Pr
otherspSgcalyomises 2o seﬁacwﬁowws FOEViSHS. thoesuern Bichia greRluyveromyces

and vp%l G%e %‘Et f‘Ri’txé %ﬁhs Ei‘ fe;g%ﬁ{siy Iﬁi ghtH‘?t;él éﬁgs %Hteﬁ;%ﬁo. 4,935,349).

Suitabfé @x%\éSsﬁﬂl elloR ﬁr@elﬁoanﬂ35m3gﬂ%c$@ie Ghion@ othdfe) Yldfpé() (ATCC No.
Leu o He Lys Ser Hs Gu Val Hs Trp Gu 145
37419 56r Y&, Tmd tawnwlns clping \rgptoppy 3Pﬁém§@rll @P/kanql% 7:169, 1989),

o B S BN AR S 0 2o 8 S B e e

Gene 1@@21\!@33 H19379§_’| SIB 24 ad ATDEN19 @dbeki Nabpe HS10HI08, 1978) and
Ser Cys Ser His 195 200 205 Cys Leu Pro Al a Lys Phe

denvaTlhesfhhreoK/bt His Leu Pro Leu Asn Cys Thr 210 215 220

g?ﬁaf%%%i asc{{n(;% %gdlsggg 5 Va&.\dfy%row%er% n%-/awlrea% éycolytic genes

; S
ol 81 ERE DA DI 9 Gk g s

Genet<2409-434, ¥R} »r 2BOhsi2ERydBEhas? $&res Ki¥oons efpl ¢ s GeAdB>Engineering
44 Met Leu Arg Val Leu Val

€] Pro Al
of Migrggracuism far hsmiggls, S1ofjosndsy st @@I IR A%lrﬁg@?sﬁ@é(u ork, 1982;
Ammélef’} e, E%m%f. 90@?192-'25?, %).%Qamples of useful promoters for fungi vectors

include those derived from Aspergillus nidulans glycolytic genes, such as the a dh3 promoter

(McKnight et al., EMBO J. 4:2093-2099, 1985). The expression units may also include a

transcriptional terminator. An example of a suitable terminator is the adh3 terminator
(McKnight et al., supra, 1985).

As with bacterial vectors, the yeast vectors will generally include a selectable marker,
which may be one of any number of genes that exhibit a dominant phenotype for which a
phenotypic assay exists to enable transformants to be selected. Preferred selectable markers are

those that complement host cell auxotrophy, provide antibiotic resistance, or enable a cellto
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20 25 30 Trp Cys Gu Ala Lys Asn He Thr A n H e Val

Gy Hs Ser Ay Cys 35 40 45 Qu Ala Lys Ser He dn
WASW3MYYSAl a Cys Leu Ay A n Cys Phe Ser 50 55P@0DUI2004/018910

Ser Val Pro Asn Thr Phe Pro G n Ser Thr Gu Ser Leu

utilize\glgllecigiﬁgar g]b Z%I‘gessl,_glgd % ud%.?f@%pag %@@Mﬁ%@z@)gu;@lngsgein et al., Gene

17, G545 SN 4, D) MYy e cr g
which@byfelsychldohmpRerdcBeesidtuge bhyeds?0ells?5 G u Gy Leu Ser

V?éch};i/c{l)ley &br gaﬁsighﬁing fdmés BreCné1 FBedvid Yn $8E 183t 3nd have been
1 140 Pro Ay Thr His Pro Hs Pro Hs Pro Hs Pro

describids {8 msBhye, GyyBGgs (I48.),1HOmeh 5t ABAPTdw Newb Aghd SrioUSA 75:1929-
Qu Asp Pro Pro d P H s Thr 1
1933, )7 511 §f ey s Wl feopheicbivg 3 4G TOST L ). apd Bussell (Narure

2 Ho i 2> : :

307:160 . F480 ot Sai tic defect that

PO BT <BBo T ST o g T COTAED SOREE g gy dofect that i

compleinentgd by tigcsetdotabdd marken preaent @aahel 8xpykdsida vectoe.u CBowme lof @ particular
S Leu Leu Val H s _Thr 1 5 10 15

host e el s DI Rt 1 Wel vk e VB A oppLRiLEGhE R { (o
SPGBl f4p Ine\CarSt Bl OF o YR0 bl GlfhosCol orfidery sl in

the art.C Fogagagple, 3Gasagaticc mag begrgditye hcawmgplshel tdMderAyapreparation of
Thr Qu He lie Pro Qu Leu Ay Gu TU{ér Pro Qu Pro
spherqplastsmpioyesss wigh AN {eeclignegm gl Had N Usd of SalcB il Y/ 84 Q& by treatment

with a@%gn%%%ts%?h %%?ﬁi(%?@ee%@% %%g., %Sgbﬁacgrgol@& % 5’63@89%@5 g’éansfonnation
of furgimeE Glsdabe CGALIKICout Ltinga®ltie/laraghacl g¢ dlet@ibedagyy Cullen et al.

_ tac age tgc 240 Pro Pro Hs H's Pro Phe Gu Thr Lys
(BZO/TAQ/WW%%@W)TW Ser Cys 65 70 75 80 cgc gag ctg

gg%akr‘; éct%% Sn?c_lg:d;e {_]I‘Iﬁ)(sée %% ci?:ﬁ l‘%lig\‘?é p%1?10%3lgh:sltﬂcﬁre%ggth%%gpression of an

isolatddriucleySacidl ehoheuledthatddhcOfes YaR sit@Dprotdin 8¢ Geseibeddddvet 4 wide variety
gtg tgc tec iE.gc cgig]_ tgc ggc ccg gcg 336 Ala Lys Pro
of proyferymay Gewtilised v 110?&9 cggext@iyhgpresay sneniiomrigelpgiag for example,

promolets spch e oY 1R, BSY 585 APGPER, Fr?GaS@lirtromoter (Ohno
et al., €S@Ne AL B Y. 784S 199, TeBnmtih Ph&sphBiradsirase? rodSted@thancer, late

ccc gac ttc cgc tgc ate ccc %ae\c cgc tac cgc gcg ca
parvois gramate? (Boyrimy ot Abp e Newe Gfsrep.e SED3-403p 1AP4), Herpes TK

T Al a n Ar 130 1 140 cag.ctg ctg.tgt ccc .
promo-g[ t %?0 91%}‘8111&66, Ct{:}%a]gg{}loa%la c g%eg eélﬂancgggro CI%_:l ?,ﬁomegalowrus
immedifld bRty QromBie?, @i ey clibthehlBviniO inebdtit@ Afed pkotBoter.  Within

Val Arg 145 150 155 160 ctg gtg gcc teg tgc aag tgc

particelay prrtereadcernbedingntstaf ¢he tyentian, dagpBe®teray avissugppecific promoter

Ser S y, Leu,T. H.s Asn G.n
(see ey V\i’éoﬁzé%%q%}% 6{);413;’%1 afﬁd g@rp ?{O@@Sé} a epégfantéiexée examples of
suitab@Ctissge %p@&ﬁczllﬁﬂn@?&s GetGude’Beudhll spebificl tb1AL6SproadtdEn glatelet derived
Gy Thr " Au a Ala Arg Pro Gn 'Lys Gy 180 185 19 ] _
growtle dectaradetecproemderc bone guorplmageriggpratmn geemates, samalphal-chimaerin

promo%?rg s%@ag)s%iag p%ﬁog‘ ??n ys}ngsgn ﬁgg)rg%gteggghlﬁl ?gdiﬁél]g tggtf;}e above-noted

promc%ég?rg, Ef%%rz t;/?t%l— ifle® YrdidterBS@. Al Fotrb¥iral bPorditd™(iftGudidd Ihose noted

above, as well as others such as HIV promoters), hepatitis, herpes (e.g., EBV), and bacterial,

-

fungal or parasitic (e.g., malarial) -specific promoters may be utilized in order to target a specific
cell or tissue which is infected with a virus, bacteria, fungus, or parasite.

Mammalian cells suitable for carrying out the present invention include, among others

68



10

15

20

25

30

<213> Hono sapiens <400> 46 G n Gy Trp Gn Al a Phe

Lys Asn Asp Ala Thr Qu lie He Pro Gu 1 5 10 15 Leu
wW@Raos@ssTyr Pro Gu Pro Pro Pro Gu Leu G u ArRCI/BS2004/018910

Lys Thr 20 25 30 Met Asn Arg Ala Gu Asn Ay Gy Arg

‘cos F@}@o Preaod, SosiosarCb@aNRSERY IBG4R, 4nrinldty bstobMts, Vald human or

Ser Qu Tyr Ser Cys Arg G U Leu H's Phe Thr Arg 50 55
manmﬁﬁaﬁryona/anamm stigma. GManRngliadyex pagsgiosetecinra faryiese P saging out the
5,70 75 80 Val
preseapiiesjo YATGEBUS OO 6 SEADIROR SR e e g g o ycloned gene
nucle1<rga¥1dl-ﬁ‘1§le€ﬁ19 S RDNA P5RreaRl rbolrd ifdhiePhieal ArBrdel®s and cellular
ie 100 105 110 Pro Asp Arg Tyr Arg Ala G n Arg Val
promofars) LBenel epecics pfénnot@synﬂuyle 1th fradotep 5o henal sialprpgotein and the

promo%; %or?olg%oééginl_yga]]\:&bn‘g udmta}be célpi%n%% ov:%vf’s| @}%dé\ée}s early promoter
u S 1
o] 2SS0, A8 g St 5V40
promoil@&ShBﬁnihﬁS efalgy, $&IZ Afeél |Bisl. Al:364A86%, 3813 MY IIELR RSV LTR,
G u Asn Ala Tyr 180 185 190 <210> 47 <211> 20 <212>
metallpfgrepinsh 345V SHDE bhs Cais el e e i3eigfjgihioncin-1

proney RSP ML Ym0, T B b (it ..

Proc. Naf 0. S40084 48 7041 - 7046, 1988; Elramt Br &1, Gl diccdcid@h Ref313:5496, 1987)
Tyr Pro Gu Pro Pro Pro Qu 5 10 15 euGI Asn fAsn .
and a Zgousp 1VEs Izrgm@ﬂ 140b ¢ akp gl FH-5 1853 gt promoter will

depen 42901 sf'? %&Aﬁl{e !feépigé’%égﬂbu L(%lr@glér%@ &%eﬁtﬁc%ggine to be

ummﬁﬁ&d§21l> 20 <212> PRT <213> Hono sapi ens <400> 50 Lys

Thr Met Asn Arg Ala Gu Asn Ay G Pro Pro Hi s
HPuchmgxprepsign ¥eCiors AR alsp gonthin w‘é %é{l\kgiweﬂte&mwf@wnmam

from taz %?_;ngt gﬁﬁgégstré#ﬁr?rf%gﬁl&%ﬁéa Q]%enc%élféﬁ%rllgﬁ @% E E@mgel oir d) rotein o f
interestS Prded RRIA<2loe s2tbs 2da3 beRilainaddl BoamAudenbvicusadnd/or immunoglobulin

Sequence <220> ) _ o
genes. Also contained in the expression vectors is a polyadenylation signal located downstream

of the coding s equence o finterest. S uitable p olyadenylation signals include the early or late
polyadenylation signals from SV40 (Kaufiman and Sharp, ibid.), the polyadenylation signal from
the Adenovirus 5 E1B region and the human growth hormone gene terminator (DeNoto et al.,
Nucleic Acids Res. 9:3719-3730, 1981). The expression vectors may include a noncoding viral
leader sequence, such as the Adenovirus 2 tripartite leader, located between the promoter and the
RNA splice sites. Preferred vectors may also include enhancer sequences, such as the SV40
enhancer. Expression vectors may also include sequences encoding the adenovirus VA RNAs.
Suitable expression vectors can be obtained from commercial sources (e.g., Stratagene, La Jolla,
California).

Vector constructs comprising cloned DNA sequences can be introduced into cultured
mammalian cells by, for example, calcium phosphate-mediated transfection (Wigler et al., Cell
14:725, 1978; Corsaro and Pearson, Somatic Cell Genetics 7:603, 1981; Graham and Van der
Eb, Virology 52:456, 1973), electroporation (Neumann et al., EMBO J. 1:341-845, 1982), or
DEAE-dextran mediated transfection (Ausubel et al. (eds.), Current Protocols in Molecular
Biology, John Wiley and Soms, Inc., NY, 1987). To identify cells that have stably transfected
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<223> Human SOST peptide fragnment wi th additional

cystei ne added <400> 52 G n Gy Trp Gn Ala Phe Lys
WRASWsH8SAl a Thr Gu He lie Pro Gu 1 5 10 15pBUSI8N4/018910

Gu Tyr Cys 20 <210> 53 <211> 21 <212> PRT <213> Arti

with tlié.r \géé:ﬂJr orRINENREr a1 e ﬁﬁ%ﬁ%%e@@éﬁe&ﬁ%ﬂﬂs 5%%%?}1}/ introduced

ment wth additional cystelne added <400>
into thelcell$-hlengiwdthRhe gGheiot eDNGA yf iGicuesTy PrafemedGaledrrde Rragkers for use in

Pro Gu, 15 10.1 eu G u_Asn n 20 <210> 54 .
culturedymemmajiag ££5s, 9 B8uss Ahpf F?@g%re%gaﬁ’ﬁ% e ed}@szo%“’h as neomycin,
<5235 iy : s |
oS35 SORE, DB LR AGTRBL 0 0 RO O0EL e
Prefengl Lanfgilﬁia@qllte seleyiablEnnarkets abs theADHFRI gend abd 1@ déonGicin Asistance gene.
y s 20 <210> 55 <211> 21 <212> P <213>
Selectzty¢ | mp%qew arse Jewiswed <by oThilly e ampghgh Tféfé’ﬂf)f%& Butterworth
fra : ol : : ) <
puish Gl BB QS B0
Hy/BmBi0iin 2elldcdibbaiftihng Huitablervecios aty sll@Ped<d1giowSHr 43ikbtied of time,

17 <212> PRT <213> Artificial Sequence <220> <223> o
typicaly hendasesy bssim xaeessingadhe PNAeqenesi of disteste ylofug selection is then

applieigcg seegféclf ?’c%o >ox%§mo%s%}l§ @gart B oeg('ﬁ'%%si?g ﬁggse?eggl?ge;ggf}eg %i é‘&éﬁle fashion.

For céds IBA2natRbes? 13ansRatddusviftoraveginglifiatid082lebidblel madker, the drug
Trp Gn Ala Phe Lys Asn Asp Ala Thr Gu lie lie Pro
concergragion nEyllE inerepsed iIMAFtARMiSCTANIPF & s3lert fprgngiegsedsopy pymber of the

T R
sequerde8 a Blofled ahd RcrblnelidfoShtbdAstiordHthSpyotdid ofddieresbih the desired form
or at the desired level. C ells that s atisfy these criteria can then be cloned and scaled up for
production.

Protocols for the transfection of mammalian cells are well known to those of ordinary
skill in the art. Representative methods include calcium phosphate mediated transfection,
electroporation, lipofection, retroviral, adenoviral and protoplast fusion-mediated transfection
(see Sambrook et al., supra). Naked vector constructs can also be taken up by muscular cells or
other suitable cells subsequent to injection into the muscle of a mammal (or other animals).

Methods for using insect host cells and plant host cells for production of polypeptides are
known in the art and described herein. Numerous insect host cells known in the art can also be
useful within the present invention,. For example, the use of baculoviruses as vectors for
expressing heterologous DNA s equences in insect cells has been reviewed by A tkinson et al.
(Pestic. Sci. 28:215-224,1990). Numerous vectors and plant host cells known in the art can also
be useful within the present invention, for example, the use of Agrobacterium rhizogenes as
vectors for expressing genes and nucleic acid molecules in plant cells (see review by S inkar
et al., J. Biosci. (Bangalore 11:47-58, 1987).

Within related aspects of the present invention, proteins of the present invention may be
expressed in a transgenic animal whose germ cells and somatic cells contain a gene which
encodes the desired protein and which is operably linked to a promoter effective for the

expression of the gene. Alternatively, in a similar manner transgenic animals may be prepared
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<211> 20 <212> PRT <213> Rattus norvegi cus <400> 59

Gu Asn Ay Gy Arg Pro Pro Hs H's Pro Tyr Asp Thr
way®shsss/al 1 5 10 15 Ser G u Tyr Ser 20<210>PGDUSD4/¢18910

20 <212> PRT <213> Rattus norvegi cus <400> 60 Thr Qu

| | Rai Uss Pr 2r :
o o P BT B ) PO 810 s

varietg 2% &bnﬂﬁﬁlanzmﬁnam,r mclﬁldmgamlcssmm nelebits? Sigeep <_Q@> ghats, and pigs (see
Hamnaaggpal R 3 15 ety k8 3L %@?kﬂgﬁﬁg 026129983, Brinster
I Tt Doy ol e S e o e
1985, AntliU.Bc Pakntdop ST, 383 26,98%328>4, R, S@OS B YTehai2), dB47, 075 5,221,778,

fra grrent wi th additi onal cystel ne added <40 ‘9%@?2
and 5,479,384 Byt exression veejor, 1pelHding 3 nae 1ch,ﬁ1 ec o be expressed

o5 B4 B S5, k105t o ot

of fertilZd ek forSahple by nde@ofnj@giorn Intdgrhﬂiblﬁ@ﬁhé lr@dftﬁd:d DNA is detected by
cystel ne _added <400> 63 Gu Asn Ay

blot qqalysns. of BINA Thom AigsuT Hamples. Adlp lwref&rrfal 11@31% 1@6 saFrOéllq&%d DNA be

ool U S LD 5079005 T3 B imat's e

Tissud- E;ﬁa@ffméxp%sfsibn&ﬁﬁy bk GloBilkeved &ir@mglﬁtlﬁd(iecbf%ﬂﬁhhe&ﬁeéiﬁé promoter, or
QGu He He Pro Jy Leu Arg GQu Tyr Pro Gu Pro Pro

througly the @sg of ag indycibde prognatyry sm,‘ghas,/;tbﬁ r@@ll@]@oagg @snggromoter (Palmiter

et al. égééb 19(1% 21%:_}‘% 511«%1/@%% 581}&33%5&2@&1%%%1%%& 8480; 65H
ePRi’t@inﬁc&(n beﬁs&l@te&ﬁ)yL@ﬁloﬁg g)tﬁrtkné'ﬁ/lbd?foﬁltﬁmg BhieabP¥ Bost and vector

Gn Gu Leu Qu Asn Asn G n Thr 20 25 30

systems to produce the recombinant translation products as described herein. Supernatants from
such cell lines, or protein inclusions, or whole cells from which the protein is not excreted into
the supernatant, can then be treated by a variety of purification procedures in order to isolate the
desired proteins. For example, the supernatant may be first concentrated using commercially
available protein ¢ oncentration filters, such as an Amicon or Millipore Pellicon ultrafiltration
unit. Following concentration, the concentrate may be applied to a suitable purification matrix
such as, for example, an anti-protein antibody (e.g., an antibody that specifically binds to the
polypeptide to be isolated) bound to a suitable support. Alternatively, anion or cation exchange
resins may be employed in order to purify the protein. As a further alternative, one or more
reverse-phase high performance liquid chromatography (RP-HPLC) steps may be employed to
further purify the protein. Other methods of isolating the proteins of the present invention are
well known in the art.

The purity of an isolated polypeptide may be determined by techniques known in the art
and described herein, such as gel electrophoresis and chromatography methods. Preferably, such
isolated polypeptides are at least about 90% pure, more preferably at least about 95% pure, and
most preferably at least about 99% pure. Within certain specific embodiments, a protein is
deemed to be “isolated” within the context of the present invention if no other undesired protein
is detected pursuant to SDS-PAGE analysis followed by Coomassie blue staining. Within other

embodiments, the desired protein can be isolated such that no other undesired protein is detected
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Met Asn Arg Ala Qu Asn Gy Gy Arg Pro Pro His H's

Pro Tyr Asp 35 40 45 Thr Lys Asp Val Ser Gu Tyr Ser
wW@Ey®sMYs58E u Leu His Tyr Thr Arg 50 55 60 Phe REI/UT1004/018910

Asp Gy Pro Cys Arg Ser Ala Lys Pro Val Thr Qu Leu 65

pursu%@ 1o SD8P AGE afeM$sioRNloFed bPsvihtaidhy. Pro Ala Arg Leu
Leu Pro Asn Ala H e 85 90795 Gy Arg Val Lys Trp Trp

Arg Pr p Phe Arg Q/s H e 100 105 110
Pgo As&ué?{gé‘%g Jlgc a Gn Arg Val Gn Leu Leu Cys

Praitah Yotiek Vaspebts d26helidberon, AhdleRr soid\inglSaieslrg plnyxa'ded which are
Val Arg Leu Val Al a Ser Cys Lys Cys 130 135 140
capb e DLt TR el BRI TROIRITCh WIS toch TeTgr of hond pF-beta farily.

For e)ta?;lgplg %ﬂﬁrﬁ%n%%s bé?gn%ﬁ oanEsegls%rogg%ucle%ge %[})8 C?‘ifg % growded which

speciffdally AnBiblity $xessids NofONGRb@&a Chindinglpréieth AubleR acilly kequences (see
180 185 190 <210> 66 <2H> 20 <212> PRT <213> Hono

generglypiFErashizpOe =l eaMele@rl@r Ryp&ogaer of R4 Ney Drrspecires AMy Inouye and B.

S. D\%%lol&?itgs;'g%’}'%f@%% Gngbéﬁeg%lg_)%i Q@l g%onuﬁﬁgtzdes Antisense

Jnhzbzﬁ}%f &che xp;és%nL@ls @&eﬁr @d G198 M addIHlaA mreﬁr Q@ ohdéh); Stem and
Arg Lys Val 1 10 15 Leu Val Ala Ser 20 <21

Cheng sczeaael%zzmlems 1-@193 li\ﬁ@.@S/ 18607:f0.8i BattelSé\%m 8,052 2&}&0 92/06693;

and B A7 61 P kB OB S SRS R P ARE g pomplementary

to, a:n@I a'BleA{ogfo}'@WganJ@iék ke GYiPs RiQ, Qré‘gllén of 1@ndePib6d SrAH-beta binding-
Pro Cys 20 <210> 69 <211> 21 <212> PRT <213>

protelmmRNAmequenSeq e c@uk@mb@ublzm@«mmlwd petptfenge with subsequent
procek PR e e R S e B
o o ot i e
inhibin@tle ’P_@E-bétagbﬂ@mgvmgeml Einding t@\mgn&taber@frtht&(ﬁﬂbﬂa @ysﬂy As used
herei%?ipg@&% 3@3&1{%@@ ?62 %&Tud@RN%lmolecules t %%oﬁt@& efn 1- sense sequences
for specific recognition, and an RNA-cleaving enzymatic activity. The catalytic strand cleaves a
specific site in a target RNA at greater than stoichiometric concentration. A wide variety of
ribozymes may be utilized within the context of the present invention, including for example, the
hammerhead ribozyme (for example, as described by Forster and Symons, Cell 48:211-220,
1987; Haseloff and Gerlach, Nature 328:596-600, 1988; Walbot and Bruening, Nature 334:196,
1988; Haseloff and Gerlach, Nature 334:585, 1988); the hairpin ribozyme (for example, as
described by Haseloffetal., U.S. Patent No. 5,254,678, issued October 19, 1993 and
Hempel et al., European Patent Publication No. 0360 257, published March 26, 1990); and
Tetrahymena ribosomal RNA-based ribozymes (see Cech et al., U.S. Patent No. 4,987,071).
Ribozymes of the present invention typically consist of RNA, but may also be composed of

DNA, nucleic acid analogs (e.g., phosphorothioates), or chimerics thereof (e.g.,

DNA/RNA/RNA).

4. Labels
The gene product or any of the candidate molecules described above and below, may be
labeled with a variety of compounds, including for example, fluorescent molecules, toxins, and

radionuclides. Representative examples of fluorescent molecules include fluorescein, Phycobili
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<400> 71 Pro Ay Gy Ala Ala Pro Arg Ser Arg Lys Val

Arg Leu Val Ala Ser 1 5 10 15 <210> 72 <211> 18 <212>
WORIDSAEISS> Artificial Sequence <220> <223> RatP(2632004/018910

peptide fragment with additional cysteine added <400>

ot 1ehif¥Rdse.
protelég slug? ad’) %1%/0 b 18r X aréﬁﬁeg TA!(é’s 1%:;@"% %ifehise ?R'%gfegghltétﬁl‘é examples
of toxHEﬁnGlﬁdﬁmlm’ a:hrlfnl dlplahef.'ﬁetplxﬁn claaolglﬁz&an <&2@un RafkeBERTantiviral protein,

tritin, -ﬁgugt:alllg %Q;fl{} 2 W o%]igggqgglg%ok?rg ageﬁgpzésgn{ja?}gg %g:fnqm;g ogéa&honuchdes

1 S ( < - ;

Sy 135587, BeB10- 35 ST On Ly AT T, s

131, Reu%’rme»&&‘; M-498,1 Au@99, Po-Q08d Xt-Rys Ph-Pl2l ared Bﬁ)—215 'Ifnmddltlon the
Pro_Ser 20<210> 75 <211> 16 <212> PRT <213> Hqono

antlbqgiaqg‘,, deprazibed @bevermay also ke Jabsled agopniugated oy ong parjtey opa élgand bmdmg
S
. S SIS R byt S g, ot

ribofl&¥ia biddeng@ryted. g Val Lys Trp Trp Arg Pro Asn Gy Pro
Asp 1 5 10 15 Phe Arg <210> 77 <211> 19 <212> PRT

<M@hodqr fo1f  conEIZatEeg) uen debeling othe< Jpddscifiey dsewibegde hefcie With the
repres&g? g)&? %%ﬁs ggtéoﬂg &}38\'7«%@1%/ be ¥éc'a.1iﬁ|% r&%o%?pi?ﬂecﬁég 81’&5 317 ?ﬁd{n%ry skill in the

art (s&¥ Tribdihdeehe ¥Qlt11;5d}PfQR>nNg@te% S. F&éﬁPNZ 84 334,981 2Aﬁt1body Conjugate,
<212> PRT <213> Hono sapi ens <400> 78 Lys Arg Leu Thr

U.S. PatgntpNe. $4166.88H Idperogenic dylateriely a@ylsLa}sngnngI@c@queﬁ, §.9.oPatent No.
4 018§%§>F/E6%}yasd§|%}ugﬁlg %ggle(gé’rotems forzﬁ%aénggs & Zﬁlerapy, U.S. Patent No.

4,897,255; and Metal Radionuclide Chelating Compounds for Improved Chelation Kinetics,
U.S. Patent No. 4,988,496; see also Inman, Methods In Enzymology, Vol. 34, Affinity

Techniques, E nzyme Purification: Part B, Jakoby and Wilchek (eds.), Academic Press, New
York, p. 30, 1974; see also Wilchek and Bayer, “The Avidin-Biotin Complex in Bioanalytical
Applications,” Anal. Biochem. 171:1-32, 1988).

PHARMACEUTICAL COMPOSITIONS

As noted above, the present invention also provides a variety of pharmaceutical
compositions, comprising one of the above-described molecules which inhibits the TGF-beta
binding-protein binding to a member of the TGF-beta family along with a pharmaceutically or
physiologically acceptable carrier, excipients or diluents. Generally, such carriers should be
nontoxic to recipients at the dosages and concentrations employed. Ordinarily, the preparation
of such compositions entails combining the therapeutic agent with buffers, antioxidants such as
ascorbic acid, low molecular weight (less than about 10 residues) polypeptides, proteins, amino
acids, c arbohydrates i ncluding g lucose, m altose, sucrose or d extrins, ¢ helating a gents such as
EDTA, glutathione and other stabilizers and excipients. Neutral buffered saline or saline mixed
with nonspecific serum albumin are exemplary appropriate diluents.

The pharmaceutical compositions of the present invention may be prepared for
administration by a variety of different routes. In general, the type of carrier is selected based on
the mode of administration. Pharmaceutical compositions may be formulated for any

appropriate manner of administration, including, for example, topical, oral, nasal, intrathecal,
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Gu Leu Lys Asp Phe Gy Thr Gu Ala Ala Arg Pro G n
Lys Ay Arg | S 10 15 Lys Pro Arg Pro 20 <210> 80
WE2m3H00A,B <212> PRT <213> Hono sapi ens <400> SECHU/P/@18910
Gn Lys Ay Arg Lys Pro Arg Pro Arg Ala Arg Ser Al a
Lys 1 5 10.15 Ala Asn G n Ala 20 <210> 81 <211> 16 .
rectal < yagigalpriblingyal- o paisnicsy; adminisiraiion, gncladige uhcyipppogsy intravenous,

P B8 Ey80, SH R e ARl i,

pharmPREURAL Sonpbion(243 YoHaRAdndaRlralep bt d&ivierpByRijéctioh] May be in the
addi tional cyst ;?ne added <400> 82 Lys Arg LeuJThr ?Argy

form pife aHiguidste. &5 inSehxiG §ytupu solugions puptsod ¢gr sugpengon)s A liquid

Thr Gu Ala Ala Cys.2Q 210> 83 <211> 21 <212> P . .
phamgquel nfhedih 3 ehiE TosatiolS 2 SURRRF SO bllowing:  sterile
dil Iigs Hafe T8N tnj¥dtion, 34lfie!d &18b1 i inger’
LR, RO, L a0, LRSI i, Kiner
solutiby,sis@opicAsqglidm Scll Qrides LfyrsedPoits Arag) nPay0 s€@ys a8Othe XbOwenB4r suspending

.<211> 21 <212> PRT_<213> Artificial Setuence <220>

20>, :
mediumg, polyefiens > BESETBPTPR G Ry ClioT RUheH dp v PgpcAntibacterial agents;

. G ' 4
antloﬁg%ft%cgagﬁlgéj élfsmggﬁ?i{? gu@[e ?s e%te%@tr%ﬁég O%ﬂﬁﬁh%eg%zds%ﬁents for the
adjustdent AF dorfdisy Abh<adlbdibh chlbtille ok d exitdst> LARars@éRbpreparation canbe

Artificial Sequence <220> <223> Human SOST pepti de ]
encloged 48 pEppoulgs: fispasableisyringes oy ewiiple dogelsiglsapade-ofglagy ¢f plastic. The

use oﬁ: @y%)?ogfceag s%hgi EXS r’é’\%e%rf@,ggmg o) <'§\|H€gte%i§ pﬁ%@eﬁ@ ncomposition is
preferaB¥3rerifit t us norvegi cus <400> 86 Lys Arg Leu Thr Arg

Phe Hs Asn G n Ser Gu Leu Lys Asp Phe Gy )
The compositions described herein may be formulated for sustained release (i.e., a

formulation such as a capsule or sponge that effects a slow release of compound following
administration). S uch c ompositions m ay generally be prepared using well known technology
and administered by, for example, oral, rectal or subcutaneous implantation, or by implantation
at the desired target site. Sustained-release formulations may contain an agent dispersed in a
carrier matrix and/or contained within a reservoir surrounded by a rate controlling membrane.
Carriers for use within such formulations are biocompatible, and may also be biodegradable;
preferably the formulation provides a relatively constant level of active component release. The
amount of active compound contained within a sustained release formulation depends upon the
site of implantation, the rate and expected duration of release and the nature of the condition to
be treated or prevented. Illustrative carriers useful in this regard include microparticles of
poly(lactide-co-glycolide), polyacrylate, latex, starch, cellulose, dextran and the like. Other
illustrative d elayed-release c arriers include supramolecular biovectors, which comprise a non-
liquid hydrophilic core (e.g., a cross-linked polysaccharide or oligosaccharide) and, optionally,
an external layer comprising an amphiphilic compound, such as a phospholipid (see e.g., U.S.
Patent No. 5,151,254 and PCT applications WO 94/20078, W0O/94/23701 and WO 96/06638).

In another illustrative embodiment, biodegradable microspheres (e.g., polylactate
polyglycolate) are employed as carriers for the compositions of this invention. Suitable
biodegradable microspheres are disclosed, for example, in U.S. Patent Nos. 4,897,268;
5,075,109; 5,928,647; 5,811,128; 5,820,883; 5,853,763; 5,814,344, 5,407,609 and 5,942,252.
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1510 15 Pro Qu Thr Ala Arg Pro G n 20 <210> 87
<211> 23 <212> PRT < 213> Rattus norvegi cus <400> 87
WO ®SINSArg Lys Pro Arg Pro Arg Ala Arg Ay APEI/LYR04/018910
Ala Asn Gn 15 10 15 Ala Gu Leu Gu Asn Ala Tyr2 0
<2 10>88<2l | >24 <212> PRT <213> Rattus
Modified \nepptitigsB <100 pref8inSearri@ systems, Isyeh As pleRinbediin W99 40934, and
Gu Thr a Arg Pro, G n Lys 15 - 10Q0.15 Arg S ) :
referggees %t%d ﬁ?%elﬂr 3%/1/&1 3lsq ge Q%Gfgglf%g ngaéiy<§a@gza§gns<2 othggrillustrative
carriepddfverPsydibh CoRbloPe QUERAE i particifke-poRIn RORIIARS, such
1rmefragr%ersﬁ{S&vvilth a%lg?{?i onal c§/st |Srl1rZ§§’ddlecd <e4 0> %9 Lys S SuChL a8
those Alegeribed i BES. A agerPNo. Hi, 92 84#l, @hichSee ca@ablel&flindiyksngs plass I-restricted

Phe Gy 1 5 10 15 Pro GQu Thr Ala Arg Pro G n Cys 20
cytotaxgq §lyrgphaeyterespopsesin ahoiRT <213> Artificial Sequence

9504 . ! : So ool
L R —

carriefy Br A o dlled MeleAk@ nlayScedlfar ARNcdahpositions T ths bventlonU Exemplary
Leu Au Asn Ala Tyr Cys 20 <210> 91 <211> 25 <212> PRT

calcivap phesphate patirish ae gissinsed, <Pp Examplzgn Rablided patebtapghication No.
WO/@%? nt with additional cysteine added <400> 91Ser
eu Lys Asp Phe Gy Pro Qu Thr Ala Arg Pro A n

1 gl pfe Syt B TR/ s 57
antibedy00nd/02 n@dulating Tgent GswchAltlzt Rhe polypepiide fmd/ofl modhlating agent is
senergie] )Pt PEIRUEISH14g BB PRSIt ARy 364 Fariafy O elvery systems
o 56 804 ST, BAPERER 0 e By, i
mami 2G> efResstill sydiéims. 2 1 PechRidiies< 2di3 incBetotratmgn OINAe ghtousuch  expression
systems are well known to those of ordinary skill in the art. The DNA may also be "naked," as
described, for example, in Ulmer et al., Science 259:1745-1749, 1993 and reviewed by Cohen,
Science 259:1691-1692, 1993. The uptake of naked DNA may be increased by coating the DNA
onto biodegradable beads, which are efficiently transported into the cells.

The development of suitable dosing and treatment regimens for using the particular
compositions described herein in a variety of treatment regimens, including e.g., oral, parenteral,
intravenous, intranasal, and intramuscular administration and formulation, is well known in the
art, some of which are briefly discussed below for general purposes of illustration.

In certain applications, the pharmaceutical compositions disclosed herein may be
delivered via oral administration to an animal. As such, these compositions may be formulated
with an inert diluent or with an assimilable edible carrier, or they may be enclosed in hard- or
soft-shell gelatin capsule, or they may be compressed into tablets, or they may be incorporated
directly with the food of the diet.

In certain circumstances it will be desirable to deliver the pharmaceutical compositions
disclosed herein parenterally, intravenously, intramuscularly, or even intraperitoneally. Such
approaches are well known to the skilled artisan, some of which are further described, for
example, in U.S. Patent No. 5,543,158; U.S. Patent No. 5,641,515 and U.S. Patent No.

5,399,363. In certain embodiments, solutions of the active compounds as free base or

pharmacologically acceptable salts may be prepared in water suitably mixed with a surfactant,
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<400> 93 A n Ay Trp An Ala Phe Lys Asn Asp Ala Thr
QGu He He Pro Ay 1 5 10 15 Leu Arg Qu Tyr Pro Gu
woe@sM3s§&3 n Gu Leu Gu Asn Asn G n Thr 20 25pGDUMBD4/018910
Asn Arg Ala Qu Asn Gy Gy Arg Pro Pro Hs His Pro
Tyr Asp 35 40 45 Thr Lys Asp Val Ser Qu Tyr Ser 50 55
such < 10pdr@dypripyicelldlose2 1 DispeRions2 iy klsaobs gpeparsd <ia0@lycerol, liquid

polyeq%)g %@E@gﬁ%owﬁlﬁig{h%ggw@g%@lg%@%g{n ar A V%lﬁi%ﬁrg%%%torage and
Valk r ;

s B 18 nd! B O AT AR 0 SRR 18 o o

micro6g@nising. Pro Asp Arg Tyr Arg Ala G.n Arg Val Gn Leu

Leu Cys Prol 5 10.15 Gy GI_%/ Ala Ala Pro Arg Ser Ar% .
L dustrativeaphanmeagentipal Aprnissgyitables forpimestaie us¢ guckyge sterile aqueous

.<211> 44 < > <213> sapi < > 96 . .
SOhltl%}Sg obﬁigspﬁsgo]his%l@tﬁnéego@%gﬁgb %Eeygg‘%gg)%%%go% )rl)l'e%%rra?lgfl of sterile
inject5818 sdiuBorkCor Misplstor (BorAk SmPleOsee N SLY stekd No. A, 456,468) Plipall cases the

Arg Pro Arg Ala Arg Ser 20 25 30 Ala Lys Ala Asn G n

form muat & stetilbuand mugishe Anid (Tythe g8enthabeasy syringability egusts. It must be

BT i e A T

contaminafingd Actidi o AL Rr Y- ankn®, SR ab BEct&Fid arfll Binby STHY Q@rri¥r@an be a solvent
Pro Afg Ala Arg Gy 20 25 30 Ala Lys Ala Asn Gn Al a

or disfrsionanedBim odmtninihg, Oy exBapld,Owated @tha@8l, pRlvod (28, gBtdmsl, propylene

glycoliggd Eéél%;ogybeﬁn@ﬁg%pé}??q?@%qgg L\?é, gi%b%%ﬂ)%r}%s %%a%eo%ggrﬁor vegetable

i BB 05,8 Y LR 10 S S v
the m@itser@hye Bf theAkayuied pasticld sive Pr chhsmeAbadispersiGhyandiay by the use of

Val Lys Trp 1 5 10 15 Trp Arg Pro Asn. Ay Pro Asp.Phe .
surfacpgngs. Cylheppreyedmncel {igoacton of Brgocrzpismpganbs facilfigieg by various

antibag%giélemc% gfft?@xég%lga%gﬁtggﬁyg %&%gﬁ?g%ﬁg{ﬁsg @ﬂlo%%?@f, qﬁl%nol, sorbic acid,

aaat ca gct cggag c¢cgagcec
thimeﬁt%%l? @gaded litgadaaeanc cAd9dr 6all 3R FefegMle 98 andaRCi3oREJagents, for

example, sugars or sodium chloride. Prolonged absorption of the injectable compositions can be

brought about by the use in the compositions of agents delaying absorption, for example,
aluminum monostearate and gelatin.

In one embodiment, for parenteral administration in an aqueous solution, the solution
should be suitably buffered if necessary and the liquid diluent first rendered isotonic with
sufficient saline or glucose. These particular aqueous solutions are especially suitable for
intravenous, intramuscular, subcutaneous and intraperitoneal administration. In this connection,
a sterile aqueous medium that can be employed will be known to those of skill in the art in light
of the present disclosure. For example, one dosage may be dissolved in 1 ml of isotonic NaCl
solution and either added to 1000 ml of hypodermoclysis fluid or injected at the proposed site of
infusion, (see for example, Remington's Pharmaceutical Sciences, 15th ed., pp. 1035-1038 and
1570-1580). Some variation in dosage will necessarily occur depending on the condition of the
subject being treated. Moreover, for human administration, preparations will of course
preferably meet sterility, pyrogenicity, and the general safety and purity standards as required by
FDA Office of Biologics standards.

In another embodiment of the invention, the compositions disclosed herein may be
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cggcctcccc accacccctt tgagaccaaa gacgtgtccg agtacagctg
ccgcgagctg 180 cacttcaccc gctacgtgac cgat gggccg

WO ®sHeHEE g ccaagccggt caccgagctg 240 gt gt gct cRQI/US2004/018910
gccagt gcgg cccggcgecge ctgcectgeccca acgccatcgg ccgcggcaag
300 tggtggcg Cc ctagtgggcc cgacttccgc tgcatccccg

formgkaéeglcmaacg@l ey éaly -38bsFeticaphargacy p@b@@qgg@table salts include the

i LR AESBE B 550 A STSBART y formt vi
inorgd@RCGicids 3geh 483 Poroxa bl 0§ 8rochioto ©f gﬁ@spﬁ@ﬁ@ 886§ such organic acids as

aagccgcggce cccgcgeccg gagcgccaaa 540 gccaaccagg
acetie,copaliet tgGariq arrngelie. amdshe ik 1 Galty armed with EEO&@EQdaZboxyl groups can

> Rattus norve <4Q0> 101.ca
2150 BB Y B Y Al DO e 48 £ PORRYn GO b sy cmmontum,
calci@l, ©f 2BAUC Gl Erokideq I FRAGHIRIR ddesCAI %??cg%?amme trimethylamine,
accgggccga gaacggaggc 120 agaccccccc acca

histidigg qaomarangdbe ﬂl@B c &fpoagbandgiidry sotjogaytll e hBEumstered in a manner

com@gggdg& ﬁjﬁ dgCt ; 3 \ggtgcgvgagl%gg gwgcéfq e@vg(gv;l% %gﬁsgt S apcioal gfgt]ectwe
Clotd 9GGER 50 RhRler AQndirAE go{ngaﬁﬂi %ﬁ sohdgtd Qﬁ%%gm%na n%edia vehicles,

cgaacggacc cgacttccgc tgcatcccgg a cgctacég

coatifgy) djtgtggntipactérdil aad eagfingoeeaBIRetRtI&ar isefption delaying agents,
gcaaggt gcg tctggtggcc 420 tcgtgcaagt gcaagcgcct

buffegs, caigigE selutiense B eRsNse grfkids; end tl@glé@s tggese pgEuch media and agents

g a cgc_aageegegac C cce
or AELARSHGER GEGESEHIGR AN SIS A A o
converdivial theda o2 ddent B3Aco@pAbIERIh I SriveanR§iep &y %se<ﬂ10cﬁ? therapeutic

102 Met Thr G n Leu Tyr lie Tyr lie Arg Leu Leu
COMPRSHIONY s ¢onipnRHated. §UPQIemEHHT)ea¢HW@ iggredianty oaalals@ lms @Icyrporated into

the ¢ o@é‘ns;: :thggigu‘age :" Kgrﬁa 10H£)¥ a?_%;étaég:r" Zr%(%so)‘ér I;prc@c}l}}lar entities and

comp%&kloﬁﬁtkﬁpdd’fﬁot-rﬁﬁdﬁ&%ﬂl 5%5 Qr gnﬁlaﬁ%ﬁtom'id %Htlgﬂ thgxb Qdmmlstered to
Leu Lys Cys Tyr Cys Ser

ahudap Ala H e Asn Asn Thr Cys He Thr Asn Gly 65 70 75

80 Hi s sPeAIaHeHeGIuGIuAsAsGInGI

ﬂ[P a%eﬂm oliginigs Uosomes, apgocepsy %tmw@pwlesa upld particles,
ves1cfgs>’ an%ecge gﬁﬁ alﬁ_)g Eseq for %GSI ﬁ&u(‘@ﬁﬁ oéQIQe %é}gpog/@ongr%&’ t%fresent invention

into s@lsstabl& %sﬂ&ﬂs/b%hﬂms% p‘éstibuﬁrmh'é')bbnipebiu@moﬂﬂ)@ pléentl@vention may
Pro Pro Val Val lie Gy 130 135 140 Pro Phe Phe Asp
be fognylatgd, fqrj delixery WIE?rL@lfaRﬁéliat@eéﬁ Laeuplldu éars@rs %hp%me a vesicle, a

nanosé%grel 3a é/ggoﬁéh?cleq?}} t}%/ gltin?gtnie}g ci_ylpgsHogs ?g hedgygsent Invention

can bk psuride Eltﬂrér eonént§edr M@o@«ﬁl@nﬁi Go thersuffack oY sﬁcﬁéﬁnlﬁ&éhlcles
185 190 Leu Gu G n Asp Gu Ala Phe He Pro Val

Gy
G Thedormatian pyd uag of 1pos@roe anddiposemetlise AsgpaGitionSers potential drug

cri L b 3P B e o il 2 ot i,
15(7)\3@r7 Al §o63; ﬂrﬂ@km&ﬁ %309 ﬁﬁ?h@ﬁ@@%ylbm §dgy di{agdﬂéwet al., Indian J.
yGIuVaI Trp Lys Trp Arg Gy AU 245

Exp. B B3(8):8R1-0Q| h99\7all\/1a1g311t§/aﬂrthRev %rTDrungikz; ;@m‘;@r uzz(z 3):233-61,

1995073 FhlenAR- Pl aRts S Hakert ) i 1 Uy Pt 565213, U,

pon 6. S8 8 N8 A Bt B TNl St v vy

refereHcsm@tswnAmﬁy)Gy Ser Leu Tyr Asp Phe 305 310 315 320
s Ala Thr Leu Asp Thr, Arg Ala Leu Leu Lys

L
Liﬂpqulgleq- avesepnanysd Fyccesaiilly vthap augpsr of elléypegylgat are normally

. ' 0 345 350
ol 3 BT By T, G Ef0EED. s oo
cultur®s BndPE€ 12 cells (Renneisen et al., J. Biol. Chem. 265(27):16337-42, 1990; Muller et al.,
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355 360 365 Leu He Lys Lys Asn Gy Ser Cys Cys H e

Ala Asp Leu Gy Leu Ala 370 375 380 Val Lys Phe Asn
w®200508358Thr Asn G u Val Asp Val Pro Leu Asn TPCT/BSH04/018910

390 395 400 Arg Val Gy Thr Lys Arg Tyr Met Ala Pro

DA el Bt BB 8oryoR e TN AURstie: o ekrof 3l DNA tength
constrélﬁé ﬂl%@ i ecy%céﬂ be l’bulﬂl Saéédedéll_fver}gs&'stéf% ALﬁ)o‘QélﬁesA'lﬁve been used
Cys H e Thr y Gy 435 440 445°'He Val Gu Qu Tyr

effecti@ly toeuntRoducEygenby,r vAdousMdtugyalradipiheBpeutis pgaBs, 4B65ymes, viruses,

tranSCIE@téoqA%agto?g {ftll}g?%rig? @%feéc;% %&itsth% g(ep}rgo ﬂa\éaq\% %ﬁlt)u_@{il cell linesl and
amma@{9 %%{ n‘@é{@ sHm ﬁoa%t%geaﬁlt@ bgfagso%s&ge(ﬂ%gh autoimmune

responééﬁorS&facd&p@ble&Uxﬁﬁ@ aﬁ&’fsy&%ﬁuc'r MlivAhya Leu Arg H e Lys
Thr Leu Ala Lys Met Val Qu Ser Gn 515 520 525
evf@m epbodiments Jlipespmes anpfpragd fronsphosphalipidptipk areadispersed in

an aqlll_eéﬂs A@% I\l}irg’lﬁ<§poo%ﬁ%n%8%4 Leu Jt‘ %ﬂ?ﬁrﬁ% ?}E&R@c B%deé%&cles (also
tennecﬁﬁﬁﬂﬂﬁlhelﬂr@eﬁ&l@s ML visy.o Arg Pro Lys Val Leu Arg Cys 20

O Lys Cys H's Hs Hs Cys Pro Gu Asp Ser Val Asn
Aéheﬂna‘evmjl,s Serthe@5embodiBieMtsy theg pnG@njiolyprogidss Pips farmaceutically-

accept%l.e -ﬂqgocgg?ulg ;f r@@at@sgg @? y t}L eﬁ olé?gl'jl)s%o\?s ngogge;)o}fx_%/%ent invention.
Nanoc%%l&s cdf g?éer@l%/ Qﬁﬁap"\rcgrr@ﬂnd-ghfn B Qaﬂ‘[’e eanar {%pﬂlcﬁlé:fﬁl@ way (see, for

exampB, lQﬁyl&mAsﬁud’xyao,% pl.] BaudiDeyv.Pind. thnt.e&’ﬂ(m)d 1PB2810098). To avoid

H O Leu L s Asn Arg Phe Va Pro H e
side cifpds (i fpstonpgacy Y v esie 8551 qng gl ey pyipler (ized around 0.1

pm) n\%?&eaqéglgggds u ﬁjp(gﬁ]éekredgle,@lrbeﬁgr %gmgziﬁo. ?t{:h‘]l;%?ti%rg&gcan be made as
descand} &y gxamiple, 5§ 1Colikbeut EOallE(S"ztlﬁ@v. H7er. @MgL(é:trr@* $ysa 5(1):1-20, 1988;

p Gu Thr Tyr He Pro Pro Ju Ser Leu 165 170
ur Mghlgn g 4B {aiaim Bt Sl 14355 SIS EZAmERSK G /. Controled

ReleathyO(ﬁ§£3E4}5 t@% é@uﬁg%aténpN f %;9{3%4"6” \1/3'5 ?08 AN

aqql‘réor@pya@%e@cy 2eTYPaSjiong Qf t 11=W€'51 1R iy lgp placed within

i, 5 8 B B A e A e ok s

pharm’ﬁé@tﬂ'c’h]leco%}g)siﬂous ThEeretallyt sﬁchTm‘strﬁtm)na'lwﬂl\iabluﬂe d thgible e xpression
Hs Qu 245 250 255 Asn He Leu Gy He Al a
descnmna thesfpagpné cogeenicpjontas wellyes sgﬂnnrﬁs’t% 9@@5@?@ igtive amounts of

BB SEHGAE I BT, B SR e sy

reconsiiiite MedpHayBadaaticdVebmbedtiby.s Leu 290 295 300 Ala Tyr

Ser Ser Val Ser Ay Leu Cys His Leu Hs Thr Gu He
MeTuBBS 0B PRESAENGLS 320 Ser Thr Gn Ay Lys Pro Ala He

Ala H's Arg Asp Leu Lys Ser Lys 325 330 335 Asn H e

L eThevpttesdny snygnsionsaisoGpyovides mthoddy for Hnerepding Mapniiegral content and

miner: n%té‘rsgo%% i?ﬁ egmglp%o%? <Ia)n|d¥uson§ Igesu tin th%qosspésf%one mineral content,

including for example, disease, genetic predisposition, accidents which result in the lack of use
of bone (e.g., due to fracture), therapeutics which effect bone resorption, or which kill bone
forming cells and normal aging. Through use of the molecules described herein which inhibit
the TGF-beta binding-protein binding to a TGF-beta family member such conditions maybe
treated or prevented. As utilized herein, it should be understood that bone mineral content has
been increased if bone mineral content has been increased in a statistically significant manner
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355 360 365 Asn Thr Arg Val Gy Thr Lys Arg Tyr Met
Pro Pro Qu Val Leu Asp 370 375 380 A u Ser Leu Asn
woe@spensHi s Phe G n Ser Tyr He Met Ala Asp MCT/BSH04/018910
390 395 400 Tyr Ser Phe Gy Leu He Leu Trp G u Val
(e.g., g%ﬁer%@ &icghdlysandatd &Riatiba} aftd Gelddibd ey Ay H e Val
GQu u Tyr Gn Leu Pro Tyr His Asp Leu Val Pro 420
425 vadowEretne h cdatiozs rthaityﬁsucla i lwmneﬁﬁe@ Gomtert Wy be treated

with tl%wo%rcgle%yd%sclsf%%d égrsellii at @H %5 grﬁcﬁtl%omgg?e i@%mﬁed through

chmca@d’i‘ag‘i@ﬁls @tﬂizingswéle UndRh ta'dhﬁncﬁesl ($¢se. g, Maﬁh@nHl BriAGiples of Internal
Pro Ala Ser 465 470 475 480 Arg Leu Thr Ala Leu Arg

Medicivgl MySrawEilbhinc)eu R@pesswgtmﬁatexag@plemf duswswg@hatg@ay be treated

mclud?ggqus‘p YE"IB?FSH‘S‘%%’F 45,8619 5 Q Oggr%l gﬁ REHeY 8 lP}]teéllE 3 grgon 11%epresentatlve

exampfésa @fy baYo?l L @dndiibnsvalinéthdle Trﬁchbﬁ(&roﬁm&a@ lblél;d&critﬁa115 dysostosis,
Gy Gu Ser Thr Ala Pro Thr Pro Arg Pro Lys Val

enchoﬂL(hrumAtogls@brcms dyspladia.l iaudbyss Hiscass, shyroghasphatpmée drkets, Marfan’s
Asp Ser Asn Asn H e s Ser 40 45 Thr As

synardf e, FREY rpdialy SRR Sser el PpaY smpertect

osteop@éoﬁ@ o s'téb yﬁéﬂoé@' s cldbtioRkiofh, Vst Sres, Pbrictivnthedisédsy, FeMdoarthrosis,
Ser Phe G n 65 70 7580Q/sArgAspThrProHe

andpylégmlbibsteﬁnyelﬂrsg Arg Ser He Gu Cys Cys 85 90 95 Thr

S:CgthAr %)n%%g)ngy%n% %a@g tr%étgd @ Erek?ﬁte&iﬂsfl ¥ oa %}2 e \ZL&glﬁty of causes of

) osteopgé%é 760 dhéndidich tHaf cﬁ;[sgs e%telfetﬁaﬁl bRe %’%Qdér@%e&%oh' (ﬁ“ bone mineral

aI Thr Val Cys S eu Leu Leu Val Leu H e
content @ d]:ﬁﬁtﬂﬁﬂowék&apisbel@yhmﬁgmalmmm gt Wrthlygemegm@twe examples of
s el RO So, SPASS AP A0 Eoons et
hepari euboéF%S IJIZIQO\J‘?%lS&&ISAS Bodrfy Fhin(@idold rbaﬁ%med%ﬂ§%ﬁcy, idiopathic
Ser Gy Ser Gy Leu 180 185 190 Pro Leu Leu
osteop\iﬁis1ﬁcnnghrgal'l'hstedﬂema/ﬂraostepp01@913 klcehdBsm, IVb:tonVahvtry@sease senility,
195 20 205GInHeGI Tyr G u Val .
postmeRqpansa @t?tei_y ) rgp@ewréheg,lo a@al ogéga e 9re§1 Vys d@e’ces mellitus,

pelfly $5 e BB Sl Gl S or e

reflex Vahpatetidistrdplgy dsindrotey) tr2dkber? bépi@Eh oftsopdrbsis, laed o@bgmalacna
Phe He Ala Ala Asp He Lys Gy Thr r Trp
268 ithirg o sieeh of 816 nrwenﬁélaquﬂen Wﬁnep@ﬁwﬁﬁj copfegt @r lﬁlensﬂy may be

e S0 RIS by 0585 s o
molecBRCthdY mhibits thedinger tﬁéaTGBQfetaG)mdhgkpr&ym 1Id| asTGé'Hbdﬂu $amily member.

Thr Qu H e Phe305 310 315 320 Ser Tq Ay Lys Pré)
Exampshe& of warmibloqded apigplndt may bey@a@é inglyde ool Verigpriigs an mammals,

) £ oLl SGRSRoR l  Sfl Bl o . e

Repreéﬁl@atf%rexéﬁlpleaotﬂ tHé@dpe&ﬁcpmHle&uEE tndRide r&ﬂfzy]&@@ r3oayAS Zenes, antisense

Thr Arg Val Thr Lys Arg Tyr Met Pro Pro G u Val
ohgonuel@otaéqs 370 aam o350 el DGR RNIER Aol IsPTARY pfher ppigbody described
heremg n Ser Tyr He Met Ala Asp Met 385 390 395 400

Within other aspects of the present invention, methods are provided for increasing bone
density, comprising the steps of introducing into cells which home to bone, a vector that directs
the expression of a molecule which inhibits binding of the TGF-beta binding-protein to a
member of the TGF-beta family, and administering the vector-containing cells to a warm-

blooded animal. B riefly, cells that home to bone may be obtained directly from the bone of
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Tyr Ser Phe Gy Leu He Leu Trp Gu Val Ala Arg Arg
Cys Val Ser 405 410 415 dy Gy He Val u du Tyr
w@RevshensPro Tyr His Asp Leu Val Pro 420 425 4B0T/682004/018910
Asp Pro Ser Tyr G u Asp Met Arg Gu He Val Cys He
patienty/@. gL,wélld BBtaimaﬁ foth thechonAmgarfyvo st asREB3 4, msshladis,gosteocytes, and
Tr p. Ser @fog Cys Leu Arg 450 455 460 A n Met
the likg) )ﬁ(Lnsl/ﬁefE T rﬂ“@‘éreﬁ'rp Ala His Asn Pro Al a

S 405 11015 AR08y Thio Bl YAl b of TG beta

blndn{gslﬂo{'duﬁ toy 2 ha@ﬂdnlﬁﬁ@OoﬁZth9>TG®53e€aZ 1fbnily3 2nas?2 b2> iltRtuced into cells.
<213> RattUS Sp. <400> 105 Met Thr @ n Leu Tyr Thr Tyr,
Represpnéatmegem@feleﬁe%f sitpblay V@cfegﬁslneb@e PH@l yegonsgsugh ag) herpgs griral vectors

(g B, it S8, 534 G, SeBovifl veide RSl Yiloeb B Wroa/m191; Kotis

et al., LEM\‘BASDD m?zwsmg 1B94; Kasks- E’éle‘i%téﬁ ZTNMSL%@HH@BISO@ 1993 Guzman
p Thr Leu Pro Phe Leu Lys Cys %ﬁﬁ Ser 50 55

et al. ngpuht@n@ﬁ@)%S@p 1903 Gazanany eéalAﬁgr THE): 8&- ],205 1993; Zabner

et al., K& @2@ %73’2%5&5% yﬁcﬁ LS I fer iy ld08 4B 193! Caitland et al,

Eur. ﬁNeu%/s%z l\ﬁlo y$7-1391, @993 Cifmcéﬁreta'@pNBheGéﬁen 5@)913@11534 1993; Jaffe
Asp 100 105 110 Ser Pro ?/s Ala Gn Leu Ar g%Thr H

et al., dVa@ Ger@y.s! (GY37T23E8, 11992 hagerpog al.2 Gened 0023 12&R0%5 1991), adeno-

sssocipd T Fhgopn eV R RER o Pl Vab AT BEoR 0017, 1999)

bacul&(f:i}us L@utoké ParRivirl® vedidR (Kobri 5,t A6 U aGYd mpHs a57 463, 1994),
Ala M8t H e Val Phe Ser Cys Phe Cys Tyr

pox Vm'u@vq_c'z@rs |(Paniels and/Paaiyit, PY4S g@r49g7e19gé; 1%@.; ami @Z@kly&t al., Biochem.

Ar 90L Gn
o S 5 SB35 5ot Sl % s wo
90/079?65J PW© AsipoSdsn Geh Gun3ser, SRO @288, GWoS8nRsAY U.S. Patent
Pro Leu 210 215 220 Leu Val dn Arg Thr He Al a

No. 512919 7@;nWIH 23/ BOVBYOVAI10ALE. O 1mIVa¢ton2ﬁa3231©ev@86bQ¢k@1structed which

contaigr%méy ?}regfydliérg%n%r %g (e%,:prg%lot%{s,per\'\;g]ltop?ﬁgqul\'%(?esg@ the like) from

dlffergﬂ?%lﬂgés -U}rnog Hre@' ééut%lesa SRTthil Parfdi€ e%%d%ﬁémg79th%f ghe viral vector
Tyr G'n Thr Val Leu Hi s

itself, Asm Ivirael ﬁﬂ'ﬁc]ﬁ&@hﬁﬁ&ohtams@hg vidhk vetter tklaa IN atﬂﬁmpl 1H the methods and
Lys Gy Thr Ser Trp Thr G n 290 295 300 Leu Tyr
compg%@oqqdé %&ng@%"’#yr H's Gu Asn Gy Ser Leu Tyr Asp
PhGridfp ofkP edbadRrhid-6F they fivEfifort bl &a%n@ﬁl?uléwvh h encod
ArhgvnﬁﬁgoLeu eLeu Lys Leu Al aVTyr 325c330a335 Ser 1eh eneode @

molecAleawhigh ifllipitd bind@gsofHhs TGEbdH bmﬂh’[g-ﬁotenh—lt(ea'ﬁ}amlﬁt y)f the TGF-beta
Thr 340 345 350 .G Pro Al e
familygrgy b adwgstg@ bwgva}xg@%/ o ehaisgendnebdse eﬂ@plﬁiﬁgimlmstraﬁon of

siarko B0 fofiB: 0 ) Rl telscins o . P

92122781124, w%),oDN@uhrﬁ&ﬂ tEﬂtﬂleﬂ&ﬁeﬁQ@ruSQGuﬁéﬂ(btAt gHMaJ G&eyTher 3(2):147-
Pro Ju Val Leu Asp. d

Thr _Ar
154, I85) 4o e piediotis imbpduckion (PURBEDE BroL Gtlifpoi), direct DNA
injectlVRt (Aek 2 8 BL VG 55 5815-670 1999), 45RA ligand (W et al., J. of Biol. Chem.

264:16985-16987, 1989); lipofection (Felgner et al., Proc. Natl. Acad. Sci. USA 84:7413-7417,
1989); liposomes (Pickering et al., Circ. 89(1):13-21, 1994; and W ang et al., PNAS §4:7851-
7855, 1987); microprojectile bombardment (Williams et al., PNAS 88:2726-2730, 1991); and

direct delivery of nucleic acids which encode the protein itself either alone (Vile and Hart,

Cancer Res. 5 3: 3860-3864, 1993), or utilizing P EG-nucleic acid complexes. Representative
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Phe Gy Leu He He Trp Gu Met Ala Arg Arg Cys H e
Thr Ay Gy 435 440 445 He Val Gu GQu Tyr Gn Leu
wee@s093158Tyr Asn Met Val Pro Ser Asp 450 455 4BOI/P81904/018910
Ser Tyr Qu Asp Met Arg Gu Val Val Cys Val Lys Arg
exampk&U oAiiplebofes 4hk haY ¥SRxflessel B Wad veors Asprdsént TinPention include
) Asn Ser Asp Gu Cys Leu Arg Ala Val 485 490 495 Leu
ribozympes apdeptiveRsegegleqles, eyeh anrv%nm are dissussse pmgrengaikehove.

TR R AR I
the usb ¥ XHags @3P, sl %eﬂ%ﬁXﬁﬁﬂNbs eyt “BDIRK A1 sPbyaiiérdce through

norvegi cus <400> 106 Met Thr G n Leu Tyr Thr Tyr He
bone trgpviee markars Gugh Alsaostyablase sp@iidc Blkgling phesphaiasey esteeglcin, type 1

oot A G 8 els VL Eh on
Rheu. C'/}:24436‘31@9§ﬁyor\'ﬁyl ArrkiGs 47 tohe eSitphdR ifdithe AdBoxkBFyridinoline, N-

Leu Pro Phe Léu Lys Cys Tyr Cys Ser 50 55 60 Gy H's
telopefiiide, RrinarkshydastyprdlmeHpasms n ariste-Ehista@yscifl ipdodhataasrand galactosyl
Gy.65 70.75. 80 Hi s Phe Ala He He d u
hydropafiieg, AR YIS P T e e gaist Favalio b GiiALed from body
weighl¥dr ﬂfry&hé;yrﬁetﬁ)&é 1 otwos! thESk @E@G@ﬂe@ﬁe}%ﬂﬁﬁ@%%i& and Relat.
"~7105 110 Ser Pro Lys Ala G n Leu Arg Arg thr He GQu
Res. 5Qy/§-18ys1984y Thr Asn 115 120 125 Leu Cys Asn G n Tyr
Ley G.n Prao . Thr Leu Prao Pro Val Val He Gy 130 13 . .
1 W}lgb%@d@ﬁ o 289 05;1911 da fheart, the @neﬁug apd, %regy%pové) administration
i d tuchABctdrhs HronabR Midey@ty &Y thetingic@n being treated,
will dggid B eoRfRt, QFfuch o SSer "Oys Phe Oys’ Tyr 165 170 8 HeAe
the dedivdsl deyonk, shelgondByom dfithe Batient] and SerforBer Topigal®, yheArognpositions may
Tyr Asn Arg Asp 180 185 190 Leu Gu A n Asp Gu Al a
be adipipgstared bypp Fangly o eﬁhléyluess%%nq}%‘ﬂai%- Asp 195 200 205
L ' Mistpt ¢ f limitation.
[etheplofio PR e pioarcYferihy (R o istRRlonll iR Ly Faf of imitation
Lys Gn He Gn Mt Val @%@#JE al 225 230 235 240
Gy Lys Ay Arg Tyr Qy rp Met Gy Lys Trp
Arg Ay Gu 245 250 255 Lys Val Ala Val Lys Val Phe
Phe Thr Thr Gu Gu A a SEAMPIERhe 260 265 270 Arg
Gu Thr Au He Tyr An Thr Val Leu Met Arg Hs Gu
Asn H SCLERGSTEQEIS 2B5S (8 THELYNPABMIPFTUNAN PHROMRIPME &/

té%n%%n%ﬁngg%thgﬁ%f%f Eesérﬁr}{fibfeé Eorzécglgrc%ge?)si% grg h\%l)?}rgns/@sé%aﬁzed the gene
resporiditie &33hi3 Wisodde? 182k teRibnlofSnaks obk@ndddind EUtHAS ncbliés a novel TGF-
Arg Ala Leu Leu Lys Leu Ala Tyr 325 330 335 Ser Ala

beta bipdingpsoteinyfamdly @embiar.s Inesclefosteqtis, sheletal l@onpydispiays a substantial

sl 3 S e B bt oSG B 48 8 bt cipins
gloXith A8 Nwél.Y SeffroskiskiCpstiddise ard SenbrallyLigdaitls) althBust iR hibit
over 370 37gw380 Sj\‘%}aIOLysm(F?ﬁelA;n Se?e AspyThr t,%sn tegﬁg Val y Ay et

variabls gegreas ¢fr syndantylpsah bitth agdyagdde dogeanof aagial/gpmpregsion and nerve

Thr. ArTghArl‘ngyr Met Ala Pro Gu Val Leu Asp Gu Ser
COmMPIFFROMPFIATE " eu Ser Lys Asn His Phe Gn Pro Tyr He

MetnkAb @ afisiPsidl o8 thY Fger6ldeft? sdehridetOwith sclerosteosis was conducted by
applying the homozygosity mapping method to DNA samples collected from 24 South African
Afrikaaner families in which the disease occurred. (Sheffield et al., 1994, Human Molecular
Genetics 3:1331-1335. “Identification of a Bardet-Biedl syndrome locus on chromosome 3 and
evaluation of an efficient approach to homozygosity mapping”). The Afrikaaner population of
South Africa is genetically homogeneous; the population is descended from a small number of

founders who colonized the area several centuries ago, and it has been isolated by geographic
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Phe Gy Leu He He Trp Gu Met Ala Arg Arg Cys H e

Thr Ay Gy 435 440 445 He Val Gu GQu Tyr Gn Leu
wWEPe@s093158Tyr Asn Met Val Pro Ser Asp 450 455 4801/P81904/018910

Ser Tyr Qu Asp Met Arg Gu Val Val Cys Val Lys Arg

and sbeibl Wrger8 Gincd 7k HihdiA80 SElefodttosis\iatarSeverisherdvig the World outside the
Asn Ser Asp Qu Cys Leu Arg Ala Val 485 490 495Leu Lys
Afrikpaner %@H@@#}'GV@C@%&E\SE thitep PRuEatian An theoZonp avasgiresgpin the founding

populkfiHn %Qc@ h%ggﬁn%}fh gléecﬁ %%‘er% i@ng é@t}g@ %@as\zygfl tﬁee gopulatlon The

use of h&nBBj@oéﬂ}l Arapiilg isBdsta ondBe adsbdptiBiRthat mk @;ﬁﬁ%ﬁmarkers adjacent
r Thr ie

norvegi cus, <400> 107 Met Thr G n Leu TX
to a regegsiyemputation eys,likglhntodyeshaneqryRpus in abfegte mgimti@alas frem3msanguineous

faitls S oA gL ¢ Sor “Asp Val Asp G Lys Lys Pro-

GAl ss8f Q7Y MahosaRIe kIR éhré‘ﬁ GelfefosEIet A3 Mokl the autosomal
Leu Pro Phe Leu Lys Cys Tyr Ser 50 55 60 Ay H's

chron@sgmas apsplogtsed tqo((yae [pp@ls A§ ') rfro’nh scl@psiegsiepatient gegmples. The DNA

70 /5 80 Hi
sammplg s B e P sl TeRrtGats 2 SR ficted family
memBéR§ abi Sa T ofSireftked S8tiroASIRdRRIald ﬂo@’ ﬁleLééﬁleAﬁﬁ’plﬁ%n The pools
105 110 Ser Pro Lys Ala G n Leu Arg Arg Thr I1e Qu

consiglipé Of s 44r girflividumdsy Eitber] 20 fecREl Lmdlv@sls,’-\s nff@ted T}rrdwlduals from

cns 5} G B By el e o o

unrelét&il ihdi®idesls aﬂﬁtm]iﬂgst]&foth%%ohss%tﬁ' ﬁfeV%'d ﬁ%lﬁfldda‘?s }/@ kamlly members
Ala Met |ie Val Phe Ser Ser Cys Phe 16

analygiy Bf [ty melersTshow@gdsseigral Séale kizes ﬁurea& ma@kég @13«3 madier D17S81299,

showgﬁ@l ﬁﬁ a@{ng @cﬁncé%gosé%g oéegl? 'agﬂ s%fgal AL &eml%éf%@d individuals.

Le| baeschemstédsit 281l WeRlypo®wid ¥ o8l o@ 139 ﬁ%fke% ¥ the region of
Leu Pro Leu 210 215 220 Leu Val dn Arg T a

D17S0139%0 @Gan 1HAqE2-GRH). MeAffeed An@wﬁualsV&ioan&e@B@arﬂﬁBﬁ WO shown to be

homo%z%) L Stlg {pgg)r@g a%éS ggéj %uin&gpdugﬁsgw%ﬁlo%éyﬁg f(;}]zécore haplotype;
they &3 bl?hﬂ‘fhe-ggﬁle gl&eﬁM@Dﬁﬁ 1757 7%2?0%?86 ﬁlﬁgr é‘rug individuals had

r Val Leu
one clhsxmdsbme@ﬂﬁch? &ﬁttcﬂﬁ& thie thaployypelead eechdwhlich dddmot] & sum, the data

s Gy Thr Ser Trp Thr G n 290 295 300 Leu Tyr
Compﬁi‘aglpii élggﬁﬁeﬁéatﬁe}v S Hi gne@ﬁ‘izﬁ%wg@nyc%wn% thrystlemﬁEﬁosm mutation.

Sequéﬁ@@ a.%i y: 1%é%n§%t8>f El)%/ege Ay ntfﬁg %}%g% ;3{%6 nl,‘;'lgé'lt@ge:a @sense mutation

in the&lnav@@GE-betd.émd@@pﬂdteﬁn loedingl seqiibiice AA-THneutdin & Yosition 117 of
Thr340_345 350 A n Gy Lys Pro Ala He Ala H's Arg Asp
Seq“%ﬁ?y%“’sér rsplts Agp pfop guiony ol anytaion veas | shewpy o be unique to

sclorofSBsiChli Rl m@/y affés & Keflan CR?SJ.‘ﬁ?!ItI Pt i @%t@hfth%s%enﬁ was further

conﬁrmeﬂrlﬁy identiRéry T htutd8&m 390s ﬁﬂ@nm%h@téﬁ@h dBiposifioh ¥ ©f the intron)
yr. Met Ala Pro Qu Val Leu Asp Qu Ser 405 410
WmCMi@uL%an SEPrQReE RN AHPEOCPHRRNgSITh appipgtey pniglatedvpationt awith diagnosed
e Tyr Ser 420 425 430 Phe Gy Leu He He Trp
t Ala Arg Arg Cys He Thr Ay Gy
EXAMPLE 2

TISSUE-SPECIFICITY OF TGF-BETA BINDING-PROTEIN GENE EXPRESSION
A. Human Beer Gene Expression by RT-PCR:

sclero 531 )

First-strand ¢cDNA was prepared from the following total RNA samples using a

commercially available kit (“Superscript Preamplification System for First-Strand cDNA
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435 440 445 He Val GQu GQu Tyr Gn Leu Pro Tyr Tyr
Asn Met Val Pro Ser Asp 450 455 460 Pro Ser Tyr Qu
Wos@sAESArg G u Val Val Cys Val Lys Arg Leu ApQr/usfHo4/018910
470 475 480 Pro He Val Ser Asn Arg Trp Asn Ser Asp
Synth&is?’, CY sfel EechAvlpgids A RWeltvidgSVADD hiffan Ll&umL.)tmniaﬁuh\P&,t human spleen,
Ser Qu C,ys Trp Ala H's Asn Pro Ala Ser Leu 500
humag thymysghthan plagents humay skelatal ysqle humap tE@BldAh‘émEly gituitary, human

ool N0y 1, 581368, 0 M el e e

2, ATUUS WEB-89Uhiuean Borg, Bemhad\bandhidrrbws hingkn Asﬂmlégaj védrst monkey bone,
Thr Lys Lys Qu 1 5 10 15 Asp Gy A u Ser Thr Ala Pro
sacchatRpLyPPso CoRp G iPR,0a1idy Bungeq) pE@phepalgbleyé menopgies0 Al Khfssamples were

purch§e§ Iggrﬁ foc(?fgx%ﬁmf Kgug&%ﬁusf@ec%&fayal 1to EfA’g‘swg%cl_elpF th%’dsollowmg which

were epapé& ﬁn-ﬁﬁ@sesﬁﬁmﬁl Yste6tlastOn@Barf OstEssarcdala o4l linkh huS@h bone, human
| ILIA%S Leu Leu Au GI Ser Asp Phe G n 65 70 75
cartilagg

vmvgt THhrbope-o ”Fh@e AndoMpes RAA samplesr iyeRepragared using a

commgretalfyfyafifie Bt (R TRoables sy RRfeatitn toilet R cdtoma, om.

APTRAEs 128 oMahesfSEm gey A adittidnkllPorh SuMbs ghdnic sample as a
Leu 115 120 125 Leu H e Ser Val Thr Val Cys Ser Leu

contrdleu LeWh¥/al sepser HBeerH eligenycle®@tidd 35primer PhigadCy heryrsequence  5°-

ceof B RO RIET Y 1 odSp e el b Bpgmctnic

pnme? hE’dl @hep §e%u o GC§@'TG€KE’C(3} GARCACT-Ar gE‘Q PDLRO: Zﬂ) € In addition,
er Gn Ser Ser Ay Ser Ay Ser y Leu 180

PCR W%pqr@ﬁmed using frisgery/ddr B huaag bataractin gend, as byeoni®ln Theesense beta-

T TR AN e
(SEQ @)YN@Zal) ;gfle gg%se%%eyzg%ct%%%lgﬁfﬁﬁclg&ﬁle )&Jr?gnémfad-ﬂw s€ %hce 5’-GAAGT

CCAGGECHACGIAGDA-3VASEQED NOet227r @CHl \sas@emfomm 2§0g #88dard conditions

in 25 §§eagg5nsl}§%t}§6% aglge%hgg ?prél}ﬁ?atgea %?esl_ émp's ‘e T%;H'fy-two cycles of

PCR #%R %éé‘forﬁllea Wl 1S Bel efné&rs alnﬁlﬂw-g}ﬂg -BlPc %ﬁps Wer &t Prmed with the
Tyr Leu Lys Ser Thr Thr Leu ys Ser Met ‘Leu

beta-actis phimer290 295 300 Ala Tyr Ser Ser Val Ser Qy Leu
H s Leu H.s Thr u e Phe 305 310 315 320 Ser

%P @Vﬂlge@vp['ﬁgatwo S %cgn Agagh pHjeactiqng WSS, a@éuze&éoy agarose gel
S Lys Asn Ay
clectréfifor aiSaniethiribh Homidehaihet. (RU R X2 2V5 Tou Al &
Val. LyRNehén-siteHgbridiAspnidfMése Bohryvakctss: H e Pro

35 360 365 Asn Thr_ Arg Val Gy Thr lLys Arg [
ﬁm%h arQyss/geer 6N As&eswcs Hao! wa%elpni%ulto the pCR2.1

vectoﬁggv %8 xﬁ,?scgbxﬁgagd ?]yf) g"tﬂe gﬁtﬂ g@tﬁr tdn ngjﬁé manufacturer's

protoddl 3N- alpha-GTR- Qb@;t& cNBAIA &alke éﬁ)di aﬂﬂé&nébl&at&ypt@vyerblsmthesmed using
Val du Gu Tyr Gn Leu Pro Tyr Hs Asp Leu Val Pro
n-Vltr&zmglsptzpsﬂores&@nt%@pb% b Ambion, ko (Ang, NEY)- B gmehﬁbrmhzaﬁon was

perforfnedHecStthgto ThdpiStob¥ R of Lyons et al. (J. Cell Biol. 111:2427-2436, 1990).

The mouse Beer cRNA probe detected a specific message expressed in the neural tube,
limb buds, blood vessels and o ssifying c artilages o f d eveloping m ouse embryos. P anel A in
Figure 3 shows expression in the apical ectodermal ridge (aer) of the limb (1) bud, blood vessels
(bv) and the neural tube (nt). Panel B shows expression in the 4™ ventricle of the brain (4).

Panel C shows expression in the mandible (ma) cervical vertebrae (cv), occipital bone (oc),
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435 440 445 Leu Arg Pro Ser Phe Pro Asn Arg Trp Ser
Ser Asp Gu Cys Leu Arg 450 455 460 A n Met Ay Lys
waewshe1ssThr G u Cys Trp Ala His Asn Pro Al a SECT/USH04/018910
470 475 480 Arg Leu Thr Ala Leu Arg Val Lys Lys Thr
palateL(@!al) Mdoa blped MetseBiv) GPanel 8 sk@k divesSomn itthe AP (ladd a heart valve
s Leu 500 <210> 109 <211> 502 <212> PRT_<213> Hono
(va). s}% lehds appsvensgesiiqn pfel-1 dpc pmlrygerPamehBas ¢ spgidtal segtion of 12.5

dpc en’?ﬁrryo '&?h gxéfs @%d ?/g‘re%x%ttg sgcttoné %/9? %%g%%rbg,%(} gOSErS
3Bathtnchys drits Hhsark] ’@‘@kﬁlcé;fﬂﬁlo@ FordBRie b=bMain, ASfroAt®Aasal mass,

He Cys Ser 35 40 45 Thr Asp Gy Tyr Cys Phe Thr Met H
g=gute hehearly jtriams pliAsst,Shr-lumgy oteqtics veshHe,6807pr ss—wrinal\vegrd;Tplgm=skeletal

Ser G s Le u G u 21 p.Phe G n65 70
musclGhsgtecs S Sl SHontls, Freihp BERBAE A S Sor

lie Au Cys Q_/s 85 90 95@%@‘5@”9 Asn G u Cys Asn

Lys Asp Leu His Pro Thr ro 100 105 110 Leu

Ao Lot e BR Q9L atic Rty Sk aLhol Rnhiie Bl

u lLeu Le He He Leu 130 135 140 Phe Cys
%F‘prﬁﬁséo‘}x}ng ¥$ ‘t@g "Arg Gn Gu Thr Arg Pro Arg Tyr
Sghe bAoA %&916:&5&56&6@1 ke Y ledfH highndn Bebr AoRiFds ﬂﬁphﬁed using the

Tyr He Pro Pro u Ser Leu 165 170 175 Ar
following PigReo @qugen’a@p riggiers: Sehe Seph@plyucg@(ad@pymg@%agtge sequence 5’-

AAGETPAGTACCATRAGET AT (9008 8ol rom Eotdefed o minam

restno‘tﬂéﬁ etk (hybol %ll@lv@d\eﬁ@ﬁh@le&?des G e Heer gélﬂa S‘Eﬁlﬁng 6 base pairs
210 215 220 Ay u Lys Val Ala Val Lys Val

prior tplihe Fesur@diaGing tétnzinge sta2 26d@RATGEE D’ 'Ithfgomhéeo&adg primer had the

sequeiigs p50 SSAGET GTiCdTRCARc eIttt agi et dcaeaTTerc

CAG(E—T’-% @EQWN@M) %ﬁ& cEﬁtamgég f?iﬁéﬂﬁ?e@tnﬁhbn gli&nlreeéite-r(%ﬁ bold) followed
eu H s Asn Gy Ser Leu Tyr

by a rﬁﬁﬁse*z&ﬁnp’lsmeﬁystop_eoddny(ﬁm‘e)r follbwed by thetevAsp cAlnpldnyest of the FLAG

eptopscngin SIEJE AR G L ory Yo Aplie R hgGBvoiscomplement of

S |
nucle%si'c%s Eéﬁn §br té@ atlc_ﬁ;)gy %r)sﬁnléa‘% 05 gﬁ%&c@ﬁ%{}bﬁt}@l Bﬁeggl %g@'P@RSproduct was

TA cloysd Aﬁ)rigﬂla)l TAIClalyisg G, Hivetrédden, Saristdady O@l)yanﬂéﬁﬁdﬁrtﬁlal clones were
Leu Ala Val Lys Phe H e Se Thr n G.u Val .
screera&é&wyz@ﬁsqwanassf\mu%e%ﬁ CQS ﬁnﬁrvggas\é‘i?n @%ﬂs*rfﬁrby HindIIl and

punﬁJ:G&/ S)ng% ?1 Wl a %&se A?Ql 1ﬂgg Eo%ﬁler@ﬁr ég?ila?;e? r%%gn%/geQMquick Gel

Extrao%ioa Ifél$’ p Q#Egen?{ﬁa VQI&n&Q,ECA}) OTH'y frageentRies Bk lipged td HindIll digested,
r 405, 41Q 415

phospbji Sedriﬂt@fi éc%iA?d U@@Ega Oy (éar}ﬁbwguc %oP}’FWldHl“ét%& DNA. ligase.

Der1obE. Yok B8 4addai 0 vBRks PR Bl s, Colonis

bearin@the H’ésﬁi’re@@écoﬁ’ﬂﬁndﬁt & S Pro¥ed ol éaty weidAifie®by aQCR-based screen,
Leu Arg 450 455 460 G n Met Gy Lys Leu Met Thr Qu

using @/ primger Aogrespondingrio phe TA|pgorgeter/priming site in pcDNA3.1 and a 3’ primer
with the sequence 5°’- GCACTGGCCGGAGCACACC-3’ (SEQ ID NO:25) that corresponds to

the reverse complement of internal BEER sequence. The sequence of the cloned fragment was

A.

confirmed by DNA sequencing.
COS-1 cells (ATCCH# CRL-1650) were used for transfection. 50 pg of the expression
plasmid pcDNA-Beer-Flag was transfected using a commercially available kit following

protocols supplied by the manufacturer (“DEAE-Dextran Transfection Kit”, Sigma Chemical
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465 470 475 480 Arg Leu Thr Ala Leu Arg Val Lys Lys
Thr Leu Ala Lys Met Ser Qu 485 490 495 Ser G n Asp H
w@200§9011621 500<210> H O <211> 532 <212> PRT <2HGEUS2004/018910
Rattus sp. <400> 110 Met Thr G n Leu Tyr Thr Tyr lie
Co., $Y. QobBUM®U They fildlanédis fblﬁbbvﬁ@ @rahsfoctidh whs BMEEM @1@91" echnologles
Hs Val d@n Gy Gn Asn Leu Asp Ser Met Leu Hs Ay 2
Rockzlﬁe;sMDDrﬁon@m}mg/Qtl"/&;F§ta$@rovm§wn ASfierc faysyia cwﬂ@rq?rﬂaﬁ media was

remoY_ed @g}gr %&1 ggtecﬁﬁlb%#%?@ Leug@z%{)g §%6§6P@% ﬁac{ Western Blot
usmg%ﬁ HAGBNI2 Asghoblodal hibdaf (FigmalAldricl €ob] K. L&hs /M), Purification

Ay 65 70 75 80 H's Cys Phe Ala He He Gu Ad u Asp
of repempbicari BBEFRGDIotTHY WRSr p@@m@g 00ng s lenti A G Mzo;tﬁinlty column

(Matfgialig JrbfenEpiprislor ShsttaRh Sigte A sy GorkE. 1ot 8. The cotumn

proﬁl@&a@ﬁal%};’eﬁ war SBspAGE éh%o\)\ﬂe%férﬂ-%lo%&n zﬁltﬁ*“DA@M2 monoclonal
Leu Gn Pro Thr Leu Pro Pro Val Val y 130 13

antibd0 Pro Phe Phe Asp Gy Ser Val Arg Trp Leu Al a Val

Leu He Ser Met 145 150 155 160 Ala Val Cys H e Val

B. AIEcpi\&hoh-lneSESainsEHMelfsﬁr Ser Cys Phe Cys Tyr 165 170

175 Lys Hs Tyr Cys Lys Ser H e Ser Ser Arg .

AggapReengpne) Spguesps wasganuified; ysing %Cmt@tandﬂrg conditions and

Val Gy Gu Ser Leu Lys Asp 195 200 205

thefo@g%lgﬁﬁg Gn Ser Gn Ser Ser Gy Ser Ay Ser Gy
L Send prinets SLAGPLETZHGAEOCKIGEHGTAGCAGGAGETAAAGAATGAT-3

Lys An He Gn Mt Val Arg A n Val 225 230 235 240

(SEQCﬁS)NQ')JZé)GIy Arg Tyr Ay Gu Val Trp Met Gy Lys Trp

i inids SEEA Yol A eI o Bionaoncons

GGCGITCTOCASOTECE! (SEQIINO:YAa Leu Met Arg His Gu
Asn He 275 280 285 Leu Gy Phe He Ala Ala Asp He

L yide epsyplimgre DRy 4y coptpined phemioding|ragipn of Beer wip twemotifications. The N-

termigf btons ndf Sl o ed ofd ¥ PR Fplong e Gl in frame 1o

the Cﬁéﬁnﬁil%nﬂ- Q¥ tHebHsekfy SBR@AW 1/4ind ﬁﬂﬂﬂﬁ@&l? Qitk3PeroQldA #hd the gene was
Al a Cy éLeu Cys His Leu H's Thr uHe Tyr Ay

subclqnpd mimp gsvec®m(layiroggny oy drapsfer inte apbapuldvirapexpression vector

sin A§§d%§ e@(s Ser Lys Asn H e 355 360 365 Leu H e Lys
ugj1 o ®Ser Cys Cys He Ala Asp Leu Gy Leu Ala

3 R cSbind@0baéalovirnSesP@rAsing I8der HidreiliyeRSRE Usﬂ?'the Bac-N-Blue
Asp H e Pro Leu Asn Thr 385 390 395 400 Arg Val

transfvﬁronﬁmg(hmgogapb ankpurficl Reord@igto Viad mbewfafterer ﬂnatrlsmon@S

352'9 hgletr%g%n) Se ﬁ%gntgllgéd 5}2 I-gr{%d{yr ﬂt@g%%econtammg 10%
fetal chlfkefdny VR Pdt@ln/ékﬂreﬂl&l Q9 dilttred M s ﬂer(ﬁa)ékﬁére‘}ﬂ@cted at an MOI
445HeVaIGIuGIu Tyr ‘"G n Leu Pro Tyr Tyr Asn Met

of grogter tRamol® r Sagplest 50 thibmedie GinProgllSaverd jakemidailAdpr fiest days, and Beer

expreﬁ%%l gpﬁtq\geé b%ég\}es‘é\é}f bl,\éiHS‘%g 2 Ar‘g Fkéz} @Lfmﬁggclg aéglgody (Sigma) or

an mﬁ@éeﬂa@bﬁ%@yﬁ@haﬁﬁﬁs&% 495 Leu Lys Leu Met Ser Gu
a'Hs Asn Pro Ala Ser Arg Leu 500 505 510

After ﬁve days the baculovirus-infected SF9 cells were harvested by centrifugation and

cell associated protein was extracted from the cell pellet using a high salt extraction buffer (1.5
M Na(Cl, 50 mM Tris pH 7.5). The extract (20 ml per 300 ml culture) was clarified by
centrifugation, dialyzed three times against four liters of Tris buffered saline (150 mM NaCl, 50
mM Tris pH 7.5), and clarified by centrifugation again. This high salt fraction was applied to
Hitrap Heparin (Pharmacia; 5 ml bed volume), washed extensively with HEPES buffered saline
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Thr Ala Leu Arg He Lys Lys Thr Leu Ala Lys Met Val
Gu Ser Gn 515 520 525 Asp Val Lys H e 530 <210> 111
WO 20380830 <212> PRT <213> Hono sapi ens <400> RAWURSD4/018910
Thr Ser Ser Leu Gn Arg Pro Trp Arg Val Pro Trp Leu
(25 MR HEFES 1.5513OmM Ndel) dddebdvd ;J;@Uéln\g'af*er§erutéfhmtﬂla8grédhant from 150
Ala Ser A n Asn G n Gu Arg 25 30 Leu Cys Ala Phe
mM Nafd tad g0@p/ ﬂACIGB@emlﬁtlm ap @bse@vcyl ah apragipately B09sniyhNaCl. Beer

con’ca45 = c‘g}mgg wﬁeg% ég)l ﬁtpt(b}/@’:’ lTap rd rulNlL ﬁé’[%’rtd tSr%zen at — 80

degresC. Lys Ay Asp H e Asn Leu Val 65 70 75 80 Lys Gln
@y Cys Trp Ser HHs He Ay Asp Pro Gn Gu Cys His
Tyr 85 90 95 Gu Gu Q/SE%L%(%E gThr Thr Thr Pro Pro
Ser He Gn Asn Ay Thr 0 Tyr Arg Phe Cys
FRrsARYBOSAND THETIAG PF Peuy QysN MSANNRODIAS 10 BRER, IREMLING AND DAN
120 125 G u Asn Phe Pro Pro Pro Asp Thr Thr Pro Leu
A. S@fepgfa@loﬂbpalmg%nSer 130 135 140 Phe Asn Arg Asp Gu
Thr He He He Ala Leu Ala Ser Val Ser Val 145 150
159%5e TBOA Iseqrenbes Qfaﬂmn@uBewe Hyanan/(reenilis, 2@) Huplhe [gnywere amplified

. Tyr _Ar t Leyd T 170 175 Gy Asp Arg Lys Gn
using SPFTAPC boEdis wilh R e koo bto Ton
190k Ser G u Pro Ser Leu Asp Leu Asp Asn Leu Lys

Leu Leu Gu Leu 195 200 205 He Gy Arg Ay Arg Tyr
GSynsat &' \GACTYGQAECCLAEGGLaGAso GGGJT mos 2&@ ID(NO 28)

airRe pra s iride ki Roniortimati 8- ARel B no29)

TH G%Igh}{al Pro Leu Met GQu Hi's Asp Asn 245 250 255H e
he He Val Gy Asp Gu Arg Val Thr Al a Asp
GSyns&r @ %@CTEGMWP@GGMAMMAG@@ ME@UD NO:30)

{ Bpiadier LA GRATA LI TTaBI T ad T R Ted A TStk fp s

L@yD’)agO 295 300 Ala His Ser Val Thr Arg Ay Leu Al a
Tyr Leu Hs Thr Gu Leu Pro 305 310 315 320 Arg Gy
A§|enddt §' -MITAGSABM HECHGE BeCAHCGC AFQAASIAAGU3'ASEQ 1D NO:32)

TRntegseval PACTSACARG R ST RECEIP RS s sm o

NO.3 t Arg Leu Thr Gy Asn Arg Leu Val Arg Pro Ay Qu
55 360 365 Gu Asp Asn Ala Ala He Ser Qu Val Gy
T[ﬁm e kbhec aAe ghellisted/ptrinfiiraa ﬁ)ﬂiﬁﬁ& bhS8ftirProdidigu eah nhmus the s ecretion
Gu Ay Ala Val Asn Leu Arg Cy u Ser Al a_385
s1gnal3mgug@g 475@6SE61901E% I‘@Uﬁct\%ﬂ sijks pfowgbc%nmg\plgo Ltag b@:tﬁnal expression

vecto#ﬁ?E%OS(@é%enéﬁg., grao n@a},{ C@ﬁatéétrgs %é{h}g{}g @E fi 3]/§rlee L d Gremlin, and
sites SECYHHINT G NDMet pAE30Rbataifsm dddingagquitade foF y 6AHis Ht@at the 5' end of

Pro Thr, Phe G u As% 435 440 445 Met G n Val Leu
the cleping spgjowy Tha gamplpwed gogstprcds wke ersfomed anie ﬁs@olust@m M-15/pRep

QincfFB Al A T E Gote PSS B b8 SEslEH in M-15/pRep

and pﬁ1ﬁcaﬁ$>ﬂ (Hxﬁlﬁfﬁrﬁyaag\b@dh%xomf-NNAacc%[Bd% SSeﬂBﬁro@ @Vere performed
a Gu Met Ala Gu Leu Met Met He Trp
as de@bed@ygthmgng%tuggdmng{@e QIAexpressionist).

The E. coli-derived Beer protein was recovered in significant quantity using

b

solubilization in 6M guanidine and dialyzed to 2-4M to prevent precipitation during storage.
Gremlin and Dan protein were recovered in higher quantity with solubilization in 6M guanidine

and a post purification guanidine concentration of 0.5M.

B. Production and testing of polyclonal antibodies:

Polyclonal antibodies to each of the three antigens were produced in rabbit and in
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Ser Val Ser Pro Thr Val Asn Pro Met Ser Thr Ala Met
Gn Asn Qu 515 520 525 Arg Arg 530 <210> 112 <211>
WG IDsAEF> PRT <213> Honp sapi ens <400> 112 MepCTO82086€018910
Ser Leu G n Arg Pro Trp Arg Val Pro Trp Leu Pro Trp 1
chickén Aéstd bsi@ stahlied haﬁltod&yg{/ R SRtibbay, b W\kast%?ﬁdard protocol for
Adn Asn Gn Gu Ar 5 30 Leu sAIaPheLys
rabbmqm@nq:lyzatgnnan@ qﬁltlﬁ@p reqoyers Fhott @rc@gol@ml\/fg@acnm Hdolsgy. 2nd edition.

1992 L g sl el FRh Mo bei v ong P, ghion antisera was

generhit8 wWhyStASELi¢ BR ORI oA RaNha 6@A70 75 80 Lys Gn Gy
Cys Trp Ser Hs He Gly Asp Pro Gn Gu Cys Hi s Tyr 85

9@3951‘6 @hiiseq andoyyckeal eg\gdgy TihetichwerglscreBnad r actBaty Wik @V estern blot.

Each Qh@ﬁei t%@é%nsle%gﬁal b Bt B Net 456 2 Rirocellulose

o SISO €9 8 ST L (b TP Bl By cosii

approkineatélly & SLI@pﬁNnag@ErTMad;mﬁeweMalﬂodléﬂ 111 300 BEhtidHArddeBlock (Bio-Rad

LaborlgpieHergges. () Agavashel ALHoRt L s ireepgline UBRY 10.02% TWEEN
buffeISe‘Th Hnfs) alfifodYRbreifthufl 2t @1(—:%&50 %’téjgt %[gu e@leﬁr %tﬁken egg IgY in

Gu Pro Ser Leu Leu Asp Asn
dilutidrsurap§isg Za0n 2090 toel . @ QOOA[IgbIG:}ymg\lbgff@) rwdsl ijcuagedvialth the strips for

one gl vy eqiyl sgekingnd SenPrgion of e WX AGY/PREITWEEN was
o I8 S Ay D A s i
anti-rétibét, Areersladm @ife Bsipndsl Piagwds) NThor /%Ieﬁ)xi&ﬁpe Gbijguéditgd donkey anti-

26 265 270 Me yr Leu Leu Val Met G u Tyr r
chickes), ofa 51%3&%/ est7Eroxgp PAgs éygnaiy?wk‘e af §§§ washes of 1X

TBS/@:gi%g'g@EI%IF W%eé r@é@e&@d{%& }% é&fe @@1@%@ “%1 Lﬁ%‘P—Light Western

Blottihf SuB'éMate(HRbch@MdREoﬂlaB%oc&kﬂuc&l@ W@hﬁﬂg@m af\§p Hi s
Tyr Lys Pro Ala He Ser H's Arg Asp Leu Asn Ser 325

C. 32tiB8&y dosk-Ratiwilteteu Val Lys Asn Asp Gy Thr Cys
Val H e Ser Asp Phe 340 345 350 Gy Leu Ser Met Arg

Leu Thr Gy Asn Arg Leu Val Arg Pro Gy Gu 355 360
376“911@@%@9 prefacq smkadﬂneth@@rev@u; salionginjtrakietluldse strips of Beer,

Greanfi 8 D4 iR itcufechd 3 e ) So&Linda 1008 ofofhesodpspective ravbi

antlsef’aOQr bﬁ@ké}y 8g %IQY Vg lwéB Bs Ii@tant-féé&a O @hieRéh Ié*}ﬁ ﬁdﬂﬂtﬁns 1:1000 and
yr Trp e 405/ 410 415 Phe Met Arg

1: SOOQ)ema%éo Fheoremlagmm tweentigéns. Ahe iGiraasey ﬂe\ltm)oﬂmﬁlmmclung antibodies

was s, RSB Guhelh 6 BRo e 12 e e onty o

increaS3d! cdnteniEAtibn/ Th&heotbott BRAY uFkiRdNE ivdébéﬁ)pﬁ‘éﬁt iASQ%e'%laﬁle for all three
Trp Lys Gu Asn Ser Leu Ala Val Arg Ser Leu Lys Qu

bindinphevedie usigs the pratpsol4 8ectibed Abqweq/ FhErepwas moGhmtigas peross-reactivity
Leu Thr Ala G n Cys 485 490 495 Al a
ObSGWédffofﬁltY"gr@ewaé?g Ry iostefly Leu Met Met He Trp Gu Arg

Asn Lys 500 505 510
EXAMPLE S

INTERACTION OF BEER WITH TGF-BETA SUPER-FAMILY PROTEINS
The interaction of Beer with proteins from different phylogenetic arms of the TGF-p
superfamily were studied using immunoprecipitation methods. Purified TGFp-1, TGFp-2,
TGF(-3, BMP-4, BMP-5, BMP-6 and GDNF were obtained from commerical sources (R&D
systems; Minneapolis, MN). A representative protocol is as follows. Partially purified Beer
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Ser Val Ser Pro Thr Val Asn Pro Met Ser Thr Al a Met
G n Asn Qu 515 520 525 Arg Arg 530<21 0> 113 <211>
wae®sM03:3 2 > PRT <213> Honp sapi ens <400> 113r®&EUS2004/018910
Ser Ser Leu Gn Arg Pro Trp Arg Val Pro Trp Leu Pro
was TifilydedS id0 FEEPHS biferéd Lalifdl gis SeM THEPARa 7A) 2180 amM  NaCl).
Ser Gn Asn Gn Gu Arg 20 25 30 Leu sAIaPheLys
Immygoprepimitatigps were dne insPOLEwof@Pybudfes (& I@HLN@@ 28 m¥I Tris pH 7.5,

o SE el R0 3 W Sy e e 0 g

L
recon%ﬁ?arkq}’l?n%ry ngﬂr% ::Tbrgteﬁ? ER&@'y s%s‘?%nsgzstso a%[ﬁ eﬁotoql? ugdf FLAG affinity

matriXy(Sigta; R 1981 CGMOHin tisy prevaice \datl a'Bhencﬂuf SUOrngDrIHJ&GOepltope-tagged
H 105 Ph
Beer oy ThetSh R IRUMEL Ty Bos ARt and foepiie pHimigatrix-associated
t Ged i i
o) SPCEIB RSN ES D, e s o
the affimityHmetrid & b0 enidtditdre wf AI1X IS YAGBesamytd bidffidr. 19k proteins were

Ala Val L Val Al L Phe
ot SV B s Ml il Gt wsin

BMPH ¥t ' a Ala 180 185
190n%%%nge1&s%5h§%n§ﬁs {?(%émgé% gﬁ!sp Asn Leu Lys
BEE UL%I ey 195 200 205 HeGIy Arg Ay Arg Tyr

Fys Gy Ser Leu Asp Gu 210 215 220

AL AT B brofbia (Yo gl %saddedl 16160 K€ PRS2 ES&%dAJdgorbed into each
G n Asn Phe 225 230 235 240 He Asn Gu Lys Asn

well qf6 wely myerotiter plate prenisusigiogatell svmsqmeInAmﬁom@r@B&tpaody (Sigma;

s o 350 5 PR L e o e oo

mlnu‘fEW ThisrpriYeth &Hitidd ¥ rpRbvedAd YeSwellPard $hsB&Pto |-r¥§10§ré/ {mbound protein.
Leu Ser Leu H's Thr Ser Asp Trp Val Ser Ser Cys Ar

BMPt5eig add@l tegBclz0ell A goridentrabions mgm‘g'rfromt QYpMi tp 508 unM\hnaPBS/O 2% BSA

e o o G Bl 5 S nd e

washe%?ﬁfltﬁ 21%63?19163 %éth@'oguﬁ?dimﬂé’é of Pk /YA, B¥a. ’%MP@EV@S )ﬁre then detected
Cys Val H e Ser Asp Phe 340 345 350 Gy Leu

usmgl\ﬁvﬂ’ﬁﬁ gnti-egruibhvia @LYS AR My fudubeal dtadl (1\9998) F@Lmre@t ?rdﬂ)cu)ls in Mol Biol.

Vol ﬁﬁfZiG]gl %28) %precf% %1 ugg %%11@1}%6@ 8y sp {ga%ng rgglrspggﬁc binding from
total %g“%%hd:do%l%% vt he G NI p‘%@%aﬂl\%@/l@skin Eﬁﬁ I%d@aléfs %mal. Biochem.,

eu Lys @ n Val
107, p220-239%(TPg0).Trp A u H e405 410 415 Phe Met Arg Cys Thr
A;g Leu. Phe Pr égu Ser, Val, Pro Au Tyr 420 425
aqyfiafien of taisppethed. Per s eginspasd epd) xpssel §s prlgiman Fe fusion

proteil éLﬁQﬁns?yt%&eﬁfggn%ﬁdg eﬁggﬁe%ﬁ% agcrigaxéaeh 6%5% 13@!51 eig% fusion. These

protemls ard m;n:ubynsdCﬁ)getléa'narﬂetheLassayAbmcMaiedAﬁsgdéienbécEby LMsllor et al using
uThrI|e465é;O4754OGluAs An

homoggtﬁogf Hme, rgsolyed %reicggcer&qtecgog (S g{ @1104 @g a oﬁggpmol Screening,

3294}I@(§99|8G|uArg Met Ala Gu Leu Met Met lie Trp Gu

@ "Asn )Lys 500 505 510 Ser Val Ser Pro Thr Val Asn

Pro Met Ser Thr Al a Met MEE%U

SCREENING ASSAY FOR INHIBITION OF TGF-BETA BINDING-PROTEIN
BINDING TO TGF-BETA FAMILY MEMBERS
The assay described above is replicated with two exceptions. First, BMP concentration
is held fixed at the Kd determined previously. Second, a collection of antagonist candidates is

added at a fixed concentration (20 uM in the case of the small organic molecule collections and
88
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515 520 525 Arg Asn Leu Ser His Asn Arg Arg Val Pro

Lys lie Ay Pro Tyr Pro 530 535 540 Asp Tyr Ser Ser
w®20058e3158Tyr lie G u Asp Ser He His Hi s Thr ABEI/B&504/018910

550 555 560 Ser He Val Lys Asn He Ser Ser Qu His

1 uMSE fanfiddySeidids® I TheRE cdiidddSmoRERled Gatdeetistkh of fHiGE lgté/bmdmg—protem
Au Lg@Asn Arg Asn Ser He Asn Tyr Gu Arg G n

blndug,g 5ing erfgamca canponnds Alegivedl efrpmo cgamm@Peiel G nmrnal collections

repreﬁerq mg.ﬁ}ve%gg hl%%lca.lll: %%rfys egeﬂ?or%?ogmég %I&Arﬁrgp%g% ag f{gck solutions in

DMSE2and3ave MatiedTs adsty HeBs aer< Gy o¥efinPrldiMe Jfder AP standard assay
A u Thr Asn Leu 625 630 635 640 His Thr Thr Asn Val

CondlAbas Ghessaie IBPIéDa@dnyPrQOhdmsr aﬂoonvedrn;@y@ur@ewuﬂ@zﬂfe BMP and Beer, the

solutlﬂg gerg?vgdta;"}g tl@%uggg}@ %s t1§§ql’c'1 a}%%s -g{]brgd ¢ elﬁlé thlf;gﬁbit 40% of the
BMP @indise "obs%%edpﬁipthga%}seﬁég o?%Hm ﬁncf%ﬂjaﬁﬂb%d%%?é @&Ql(ﬁ?&l antagonists of
Ser Leu Lys G n Phe Ser ro Asp Pro Leu Ser Ser

this ifftracGer. These6OO fiBHEr E@ﬂuﬁed ati_potehiml ifilyibités dakaluorHtiteation studies to

detené/nﬁ ‘gl§§1}5 élﬁlgltlﬁﬁr cc%sﬁn’s’%lhz?ndgﬁrglrgg u%cg oéo’ﬁGﬁllgt%%gdéégprpFem binding

7
afﬁm%/e E@(g?}gﬁ‘%}g g&c?fﬁ%ty c%ﬁtrér!]iadlfsé%ﬁ %}ag a?sd?-g;y?céfgd@%cgh E)y%ﬂbhﬁi fhe selectivity

profilPrfor fhkrid&Seifiet entaBonist thuouvkhrstidies bsyisg AsaysSdepeitdant by she BMP ligand

) u 765 Pro Arqg.lLeu s Phe Gy Ser Lys His
actmﬁ?sg- éz\?f’@%’ Eeéﬁptﬂi‘/%‘“@ ﬂ\?&ﬁ”%b 775 780 Gu Thr Gy
Val Ala Lys Met Asn Thr He Asn Ala Ala Qu Pro Hi s
785 790 795 800 Val Val EXAMBLEfhr Met Asn Gy Val

A o i Pof REr ok G RO bl

8233721&35018%@ ifhi¥itiannofT hfcalﬁﬁthoﬁ&ﬁ Hdn@ akix élhﬁ/dﬁdlx?ap‘éhﬂa) is conducted
Ala Gn Gu Met Leu A n 835 840 845 Asn n Phe

using@pgdifrafions goThe method @ff Misplas (Wicatns, SerCael Tigsae g8057:206, 1995).

s = ERPATR, Tt St Tt FIuE do  y  Sity S0 R
Hydrdid’g@pdtﬂéfhs\é'dﬁe(ﬁﬁﬁeaﬁh el &F A@6unéll ﬁud-ﬂ’)@tef—ﬁl'dtGQqﬂl;%@é w28 polypropylene
8 Gy Ay Arg Thr Asn Ser Asn Asn Asn Asn ‘Ser Asn

ﬁltrati:qnom@glbr@er(Pd}{ﬁltg@umg 0% egmoutty MAAs pTG&I—bemae bintlizg-Blotein is added to

0.2% Glbgm\ézl E&S l:ﬂ,&% A%e Rfe s Aplzta rﬁg ReT glﬁ cgé?irrgeégvith this buffer.

Adsor28 T’Gﬁ“be%@ﬁm%ﬁ% %@gélﬁﬁ(éhﬁécﬁusﬂig 0 é&ﬁNX@H R ARRatdY
Ser Ser He A u Ser Thr 945 950 955 960

Glhehipigqr i@elytlﬂanQOSQs c@l@uc@dr Vlalycwuomy)ﬁ TiGebetg dindisg- protein with

test m%ﬁ%u%? élné%S 965 tl%%gm?t}?x% tp,é{xe szra% rdegcg%)eggag) Ig‘%gT%f?latﬂx 1s washed
3 tlmég Mtﬁ@rZ% QUbuNSR PPBSPirya |Ad%§%e&q@ﬁ§&ag1ﬂdll%gy_r<{f\§iﬁl isél eluted using

Arg Ala 995 1000 1005 Val H's Ser Lys Ser Ser
0.3 MkOHlyand|gmantitated G AgeGisyth@ ighibi #0%0d0the CTF-b &2 Oindlizg-Fiotein binding

obseriglh he bR GIpYNE9% 15bRg e sqteptet Dosst lpsRighgn inbibitors.

I T
TheseS ﬁ@ﬁtﬁ{;b?s éfég%%%e}ﬂceh%ﬁtﬁ%g%% gﬁflm 1(18&% %‘es%o]ﬂsep‘étﬂd et Qo c{e'?enmne their

1nh1b1‘tiah c@estarifhandAheir AflucAt@orSEGF Bletn mndin@pmot@nlblﬂdlgg afﬁmty

EXAMPLE 8
CONSTRUCTION OF TGF-BETA BINDING-PROTEIN MUTANT

A. Mutagenesis:

A full-length TGF-beta binding-protein cDNA in pBluescript SK serves as a template for
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20 25 30 Leu Cys Ala Phe Lys Asp Pro Tyr A n G n Asp
Leu Ay He Ay GQu 35 40 45 Ser Arg He Ser Hs Qu
WAWsNSsThr H e Leu Cys Ser Lys Ay Ser 50 55r@GDUTI04/018910
Cys Tyr Ay Leu Trp Gu Lys Ser Lys Ay Asp H e Asn
mutaﬂ,z@ldsﬂ/aB rfeBly,/Hpptoprihle byisnda (st He &¥ouskich pIOKidel Sbblé& are utilized to
Pro Gn Gu Cys H's Tyr 85 90 95 Gu G u Cys
genemi@l the/&fNﬁrrfragmwt by pobmeermecchgby repctionIHnASentGDNA polymerase (New

Engla%@qmlﬁgs eigerlg,r%\/léhg ﬁ)hhe o%@er%g h%gr Se%or;)gr Aﬁ’g tf 8ycles in buffers

provifé@by¥he niRfathfrerii¥ind s 974 bhne8hind fethpefAurkl q‘h@?fod]u%pls then exposed
135140PheAsnAr%As G u Thr e He He Ala Leu

to tWN%trsélpn VQZYHS@ ranyy; exmelama@ udiBS agd60se gal elscmoptmiresise ligiled back into

o Y80 b8, B B A, N Lol 105 110 i

hltegﬁ'@ltof@ﬂé&nﬁdaﬁt 1é\kfénﬁ&f>b;lﬁ§m;l uéhc@ngéer Gu Pro Ser Leu
Leu Asp Asn Leu Lys Leu Leu u Leu 195 200 205 H

B %W%%XE%%S% S Yl A

Pf‘i[&leAhﬂlta% T AF Hetd fblrﬁﬁlﬁg -Plioeeir 28D A0 &35tr21{h@eﬂdde iM6Nthe pcDNA3.1
Gu Lys Asn lie Tyr Arg Val Pro Leu Met Gu Hi s Asp

mammaiar PEresspN BT | @sm@d EXASPLE waﬁf@rwenﬁpngythp sequence, the

resultAlétgc geu 6\72‘# @lgﬁsf%s[gd %t/ér/ Cq/ qps 26(? seae edg)E Ete?l 1t'laj P gled as described

in EXAMNPRBGB. 285 Lys Tyr Leu Ser Leu H s Thr Ser Asp Trp
Val Ser Ser Cys Arg Leu 290 295 300 Ala Hi s Ser Val
Thr Arg Gy Leu Ala Tyr ksuatfpgpbhr Gu Leu Pro 305 !
310 315 320 Arg Gy Asp Hi's Tyr Lys Pro Ala lie Ser
His Arg Asp Leu Asn SemI\BMELB/R@)EESSI Arg Asn Val Leu

Val lie S Phe 340
3?15 3@@9@%’&@8&‘% IGE VEFi@Pe@I@eS;WKS%%ESERL

e L 1 TR 58 PRl s D

librarg $®1stﬁbuteﬂ§|hy Reseaick (GddeticCHIHundvilleyal L) Asas hsed té\rdgteﬁﬁme the complete
?u Ser Ala 385 390 .395 400 Leu Lys @ n Val fg
sequeget ofrifie mpuse Beer @ope 128 18 2 angr3' flapkiag yegiops. 4954k ko Sall fragment,

conta@%i?g g’r & ge%%/ ?)o% Oplﬁg 5 1@%8 oé%u ﬂ%@ﬁ glaﬁd Sﬁg kg o# #ﬁ%ﬂﬂng sequence

was sﬂa«bldﬂaﬂ b thABBmHI $itProd ﬂ%ﬁSuﬁ%P@oSHcUsrAﬁipve@ﬁﬁ (S&@ta&é}ﬁ, La Jolla, CA)
A n. Val Leu Val Ser. Arg Lys Gn Arg Pro %s .
and Prfrpeﬁg@ff?% inghg &wll@yﬁlm@ﬁlﬁﬁa Frmf@ thisscospid pesitragl a3g kb Mlul - Avill

restnégoﬁ} %ﬂ@?%ﬁ%n%elgodgﬁ 1@1%11 Eahegnglr%?% %%%eizg n%ggs well as 17 kb

and 1Alkd dBEShakdy3 thBking30qukdde, AbspetiivelAvwhsAheh g&ktpuﬂlﬁad Gsthg conventional
Leu Met Met He Trp Gu Arg Asn Lys 500 505 510 Ser
means/pfndsgpedpfes migroigigcting rofppeusgezygdes TANXATzanyeenicy; nUS Patent No.

4,873@2?).%%&@%@ a%&%ls?fx?w@{c% t y@o@éD@%)ﬁE%@e%sﬁsﬁ%g%& randomly into

the g&®meSekreSetained al \r frkiRn&d bf ASIDYSE Iiesborh pupk.S ThBrpresence of the
Asp 545 550 555 560 Ser H e Val Lys Asn H e Ser Ser
transgeng Wap gsogepingbby peforgrpg Pavthpmndleemalysg of genqreig DINA emtracted from

ot DR 50 2 %0 T DA S e i
protodd tis@fe Wl digdstedSVertieht £33°6 0 28R buffer containing 200 mM NaCl, 100
mM Tris pH8.5, 5 mM EDTA, 0.2% SDS and 0.5 mg/ml Proteinase K. The following day, the
DNA was extracted once with phenol/chloroform (50:50), once with chloroform/isoamylalcohol
(24:1) and precipitated with ethanol. Upon resuspension in TE (10mM Tris pH7.5, 1 mM

EDTA) 8-10 ug of each DNA s ample w ere digested with a restriction endonuclease, such as
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Ser Thr Asn Thr Thr Thr Thr Asn Thr Thr Gy Leu Thr
Pro Ser Thr 610 615 620 Gy Met Thr Thr He Ser Gu
wORW05MISSTYr Pro Asp Qu Thr Asn Leu 625 630 6BGI/68104/018910
H's Thr Thr Asn Val Ala G n Ser He Gy Pro Thr Pro
EcoR'I/adu fed 16 eb dlctbshobdls 4ddtrh@fertarto@ thasddd Adén h@whbrane such as
hr Asn Lys Leu Asp Pro Lys Qu 660 665 670Val Asp
Hqup;iNsL (Agwershain, v_%rbn@m Hs&htsél )Aé"pe GsultMrﬁlLeé waphendiybridized with a

radlo?._rgltlgelgf elsbeg.ga f%%gw?ﬁ(r)f ég\#ﬁ éélfwlgggr e?x%éu%egee[ eg&néi us, and able to

recoghitk HokiDa ehﬁfrbﬁﬁsthé%d éhoffberd 1oc andl R rfra%ﬂéng)f‘a different size
705 710 715 720 G n e Thr An Thr Ala Ay

derivigg nfrgsh gheyransgsne.| i EOIBF T Anpnale 5ver@ brei3® Mermal @onfrapsgenic mice to

e o bl T ) el B SR, KA e e
effectb)b? B@é}n geRlovéRkple¥fod Hor/ éése? &Qd@@ nfthfls 4 GarleRl a%é’sg(for example, 1

he Gy Ser Lys H's Lys Ser Asn Léu Lys G n Val
day, 3770\&6118(6 @leeksT Hr mGhips)\Varle sbgectodstoMenurber Fhdifferent Assays designed to

ascertpi sige} SRS, RP3e el Jegin Pt Baieraydonisgl osteoclast and
osteo@llg %&@v@s nexs‘f&{t Ufserﬂo@hcﬁ{d?al-r%%ﬂgwtmg Moag ﬁge_/l'_\lhfr@nﬁitgbnr_l etc. The

hr Val Leu Ser 820 825 83
transoapﬂanalﬁntlvﬁjv §rody the Ataasgaing Iﬂwbd\/édzteﬂnﬁne&p eBiBactiddRMASrom various

n Phe lie Gy Gy, Asp Thr Arg Leu Asn lie Asn
tlssu%eﬁﬂdé@}nwlﬁé’&% gisay @@lc&@k@ aitvepdecptsipgls nuglgolidgpolymorphisms
betweBh gheb‘ﬁ%u%aé’cra& %o%s gfh%‘rhghﬁrﬁngaﬁe Ec%n%r@g (%@%v@ gnir%% strain of mice
used ﬂérDNkmlﬁomjcﬁﬂﬁnWIWmS/Ki SIIANWF2RArg Thr Asn Ser Asn

Asn Asn Asn Ser Asn Pro Cys Ser G u 900 905 910 @ n
Asp Val Leu Ala Gn @ Val Pro Ser Thr Ala Ala Asp
Pro Ay 915 920 925 Pr Arg Arg Ala G n

A
P i San o o o

Tron$el &g @5 Ge@mbbifGDbnGhrenftsporiit wteny SEDecellSlcyn Beruséd yo inactivate the
AQu Lys H Lys Lys Arg Val Lys 965 970 975 Thr Pra
endogphpusgpuse eeLy%en;e\ra@d fP‘bseAP%}ltbr EF0gEte FHMAl IVEIE e doss-of-function

mutat%?r. %?%p%%é % X\Eﬁ grtﬁ'e %é cotg?ggc?%%as%{%;gage@g,l \%ﬁ 'S/:}%%%eered into the

targetingsveSRir sS@lﬁat Tierlex e@m&ﬁis chnfrolledibpiiR eﬁib‘iéﬂo}ds By ﬁé‘ romoter and
1010 1015 1020 Ala Thr Thr Met Val Ser Lys Asp

translmqnakgm@}@ signaly 025 thig3gay 0bs spzu@ﬂmlsemmlwar_@e@ my Beer gene

ens. < 400> Met Thr Ser
eXpreg%lnz e&ete%ﬁnedgggl% rgsow taﬁeée gleLeu Pro Trp 1
5ThO l&g&hﬁg HV&:téae UwheU cWadtrudedd Thy Aka Allehidd a tRer drug-selectable
Gn Asn Gn Gu Arg20 25 30 Leu Cys Ala Phe Lys Asp

phosphpglyqsyate dirpsei(RGKS proraptecyiven sedmyeinGragisaBicd @end (1@e) cassette from

par-838 s 25bibh 35T B T LS o, S B2 romess,
Madsbi, SWE. YPERPwAY @5ed6 fla@l tVRPGES:e4 Qadsett& YithySactdridpiige Pl loxP sites,
Cys Trp Ser Hs He Gy Asp Pro Gn Gu Cys Hs Tyr 85

Whlchgaegscqxnatm@l sitesyfer ke Pi/a@remmﬁmnaﬁahﬁid@sm ePplo SASHUSA, 79:3398,

1982)S gﬁusﬁsl:l]o% E%- h %@%g@gﬁqé% r Ar ﬁrmaﬂ%/r n %Xrget%X $S cells or ES

cell-derived animals (US Patent 4,959,317). The PCR primers were comprised of the 34

nucleotide (ntd) loxP sequence, 15-25 ntd complementary to the 5' and 3' ends of the PGKneo

cassette, as well as restriction enzyme recognition sites (BamHI in the sense primer and EcoRI in

the anti-sense primer) for cloning into pSP72. The sequence of the sense primer was 5'-

AATCTGGATCCATAACTTCGTATAGCATACATTATACGAAGTITATCTGCAG
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115 120 125 G u Asn Phe Pro Pro Pro Asp Thr Thr Pro
Leu Ser Pro Pro His Ser 130 135 140 Phe Asn Arg Asp
w@RwshmsH e He He Ala Leu Ala Ser Val Ser \VedT/Lg%04/018910
150 155 160 Leu Ala Val Leu H e Val Ala Leu Cys Phe
GATQEAMGS@@?BB EBQTHD 4633417 QedubRcdIof MePari- Qan'sé’gprimer was 5'-
Leu H's Ser Met Asn t Gu Ala Ala
AATEEG AN A CEGG T TAAT o AT A GEFC G AT REATCE ATACGA

sorhTASMER AR CRR SR S S ) 2
PR R B A5 418 YTBOIER RO BRI e 2 co

galace)s"layme Aer Ml SWQ)pd)lgadeN?Ihuéﬂ sigiﬂll&‘ro?ﬁ pS»(Br(CZ&ﬁ%cﬁ5g|313551to CA) into
Arg Val Thr a

a Arg H e
the PS%B E‘ﬁ&nﬂe elaﬁ@eﬁ 213@ 217@1 m” Qﬁhspmrgl@gyl_@%mL%mvase Regr gene locus was

s USO8 28T B] 48 DRI R i > o o

fragmeng chi@tide® QvigD the3@bhsAltidnidl mitheion \dide dththe AB&r Gede, LBI the anti-sense
Ala Tyr Leu H's Thr Gu Leu Pro 305 310 315 320 Arg

primegugedagghePERMIg0 inglnded 30 afdacanergentarsi to the § ead pf teyb-galactosidase

Asn_As
gene & alfy c2fBs Yeopeaidby el it 556 nfstol §rah it The approach
ko AR A B 8 PR Y i
plasm@l yat Tlsite Hpetrémj; ofyhe Fetal Akre 30D tl&?l&o&&ﬂtrﬁfsfbrﬁ thisv@hgment with the
a Val Asn Leu Cys Gu Ser Ala
%is

"shortgzggl ggz}{ gggluQWst@ gelggtsfog;pl,qs 1%1%{11@ PR mogutp_térgas integrated by

homogg u#ﬁé& ﬂaﬁlaﬁ:}ﬁﬁ P sg pgmeer g}ﬁhééglo%%np au?onglncluded 30 ntd

compkanth2p tcﬂﬂﬁ #SP72 Mbt:tof\t(ﬁall?iw fdelthis TedoniBiblathal evehty ’H@erbequence of the
Hs.Pro Thr Phe Qu Asp 435 440 445 Met G n Val Leu
sensevrimg Ay (AT YEA GO G GABT A TAGA AR GG AGEAGGEGAAGCTTAAC

e TR -

pnmea WasASSDAM@GﬁUG@CaAM@AQWCCUJTAﬁNﬂCﬁIG@@A“F@@T@%CAGGTGGAG
a Gu GGu Arg Met Ala Gu Leu Met Met lie Trp

GAG@GQA«%(SE%DW@ %’60 505 510 Ser Val Ser Pro Thr Val
' 515 0. 525
A’iﬂe fo% g4 §%m ‘Ee Beﬂs ﬁer;\s!rblgc%\aawper% glm;gnpﬁ][ n@af .1 kb fragment
from BWC a_ whe RBr50:55@ th p3mérd 4 stPa 18y | ntReduce€he SRE- c§@1"ng-f¥§tnctlon enzyme
lie Gu Asp Ser lie Hs H's Thr Asp 545 550 555
sites SgAl) |FéCR/a‘fSCEy9§1dABWIH Spsificaliyr th@ sequienceSef tlmselserpnmer was 5'-

TSN BB LR BB s of e

anti-sédsa Gifhofl @abr G- NT&”A@”M‘@QTTRM\@’PG@@G@GCC)@AT'@GCCGGCCCCT
Ser Leu 595 600 605 Ser Thr Asn Thr Thr Thr Thr

AATT@@GﬂGG@W‘CEﬂII%TT-@# (SES2 1D 1¥(0:36). 0Thd &es6lzipg BGR Ismduct was cloned

o o BBl SR B0 B R T, 7

eTi Ynd?fs@ BEBF gE’ﬂeOtaiﬂé%hngﬁnd%ﬁMt f4S 11§:'§Qde@5§ségoﬂd Bﬁectam% marker, the
Au Asp Leu Thr Asn Lys Leu Asp Pro Lys du

he’PefGﬁGlP%SWWO? WZMQLW gane (H8VTKY sin@nthSeontRe rof Asys sarcoma virus
tong {Giintl el FBRERt S Bl TR PSSty ofr i Egie whlerggpammalian cells

sensit®85(ah@0mviable) to gancyclovir; it is therefore a convenient way to select against

neomycin-resistant cells in which the construct has integrated by a non-homologous event (US
Patent 5,464,764). The RSVLTR-HSVTK cassette was amplified from pPS1337 using primers

that allow subsequent cloning into the Fsel and Ascl sites of the "long arm"-TA vector plasmid.
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Ser Leu Leu Tyr Pro Leu He Lys Leu Ala Val Gu Al a
Thr Ay Gn 705 710 715 720 G n Asp Phe Thr G n Thr
wok@sPens&Ey G n Ala Cys Leu He Pro Asp 725 7801/USH04/018910
Val Leu Pro Thr Gn He Tyr Pro Leu Pro Lys Gn Gn
For tM§NPERY tHe Osefdbncé4Df 7HE banse Asremélr Gvakh5'-88T AGBGECGGCCGCAAA
Leu Asn Thr_Lys Asn Ser Thr Lys Gu 755 760 765 Pro
GGAMFEC AMGA JE T3 SEBEP NOOp the Byapenss oA anbigsepgaprimer was 5

' n

ATTAROEEL Rt Eal Rl el ER ebadsh SBIN o
Vigthe TiRhl Mop id fikie MestrSHorGHY théatargting Geytofigvoledd Eosing the 8.8 kb

Ser Val 805 810 815 Asn Ser His Ala Ala Thr Thr Gn
SgrATscl Argmerireontagnig ﬁhW5¢n&gm"%d MT@&QI%‘@@K@@G @itp the SgrAl and
oot o3 oS s T o B e Rt s e

) . r ; u Hs

o o P S oSBT 11

865 870 875 880 Gu Gy%@_@gp Arg Leu Val Asp
Arg Arg Gu Arg Pro Leu 0 895 Ay dy Arg
Thr Asn Ser AspASBENASHEASNESBEERRACITENS Ser G u

900 905 910 G n ASE Val Leu Ala Gn Gy Val Pro, Ser )
Thi-nu¢leotifleantisensppb cayuplegtidesgpe pgparepin aseyeriapying fgrmat, in such a

way tl@aighAr gerﬁnf?f %ﬂﬁ@gglig%ﬁcﬁﬁd%%;eréﬁg t@éﬁaﬁlfsﬁéé{io%e% }3_19188 31§U G of the
Beer tian¥criptUandethe BN enBAST 866896 oBEhudebtidssodehy inly Sudestide increments

Gy Ser Ay GQu Lys He Lys Lys Arg Val Lys 965 970
moving7® The & alifegtiorseup Loy S0y sugeefides pawgy), FiektiBer toTlie Beer AUG.

Trp,Val H.e.Ser 980 985 990 Thr G u r_Leu . Cys .
Comesgposye ool AdeoRLHeck s SBF Al g &rgBted, BB Bgivatent base
compoédtion bt ra@iktribyfdI8 seqincd B inbti M/ s%_%rﬁ/lﬁcé{ﬁ thyb¥idiz&ish to the coding

Gy Gy Thr 1010 1015 1020 Ala Thr r Met Val Ser .L}{s_ ]
mRNA\s Rebgent Geljveiieto the tiesOpellulassystonss ¢oacted3Brough gationi@lipid delivery

<211> 2932 <212> . > iens <400 116 .. i
@ L. filptobine §udaet o6k Luat6Cary 8k GhugeLaGas pigogycieotde i
added 363G uPE6ATdBRdGRE hféafaétotﬁﬁQMEM gaRuedd SRkl d8ia; Life Technologies,
t ggaagcat a ggt caaagct gtttggagaa 120 aat cagaagt

Gaithastagg t MDYt and dlyis cisc aixecht wihafymdectingteaggtad gdlaghide Jeaghnologies,

.. 180 t agt cat caaqt ttgcgatctt, . ttacaagaa
Galthegg:&x% gg@b]g‘l tgp dg{) %9@@%2%@ s ¥y gT l}eé%aréztl ]d(sg, allowed to complex
for 303068 al fRnd fARREGIE ans ABLAKAFE G ﬁ@@@gg#ﬂé@i%uﬁg) Qeeded MC3T3E21 or

aattgaacaa tgactcagct atacatttac atcagattat tgggagccta
KS483 tctlid tE At GOB aat t titired bgd t hemdgAcacqgmeade tRygettm RNA is m onitored

. agtatgcttc atggcact. at gaaat ca, 420 gact.ccgacc .
using BB R CorARUAR MR e EEe Rd TR e BB 4G Pa SeReFE EFperimental
wells 480cdifebiel %ﬁagﬁo@&t RY419ChEA8989aR Rbh GARERH Bt Inethods described in

ctattaataa cdcatgcata 540 actaatggaC attgctttgc
Examplat4 aTheg adlgaadargaed, eggpagkddan lgsac auffagGo B8DTris pH 7.5, 20 mM
tca tgta_tgaaatatga a ctgalt tticagtgca aagatfctcc.,
NaCl, eié@%g%@%é‘g l‘ggng} %@g@@d’g&%@ﬁg‘if&%ﬁl&c{ g?@)ébg@ na{ 1s applied to 10-
20 % gﬂdﬁ%@hgﬁﬁuﬁl‘g@ 3BEBAGEICPRC &HARed 7B terlOhE 436 @Bred to nitrocellulose
tgtcatagg tcetgtttttf gatggcagca ttcgatggct ggttttgctc
and thé80esadrh bidt abogduatéicitgeatsiag thgaitibody atagants tdestribed. In parallel, the
ccagctgcett ttgttacaaa 840 cattattgca agagcatgtc |
controégbg%@@},e@pd%qr@ addeshte 1%3@1@5@1@5 %Wt gperations are repeated.
1t t .
Dot B RSP0 SRR 4P 6RRAGRA LA, AR AR v
antisef@adlidonutigoidadl’tRgal at50agahgyecn lRer dggmaagbdingared to the control
t aaaggccg_ at at ggagaa gt at gqat gg gcaaat ggcg tggcgaaaaa |
scram béoogg@g@}f@tléa aagiatmethedelage mneblen sRieRiVeagene inactivation and

s DESRRR- PR B LR BEEEEE R OSETR O ot

ggt acaggtt cctggactca gct ctagttg attactgatt accat gaaaa
tggatctctc 1260 tatgacttcc tggaaat gt gc tacactggac
accagagccc tgcttaaatt ggcttattca 1320 gctgcctgtg
gtctgtgcca cctgcacaca gaaatttatg gcacccaagg aaagcccgca
1380 attgctcatc gagacctaaa gagcaaaaac atcctcatca

o oy .. - A AN I o a ..
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aacaaaaacc acttccagcc ctacatcatg gctgacatct acagcttcgg

cctaatcatt 1620 tgggagatgg ctcgtcgttg tatcacagga
wWQo®aneyssg aagaat acca attgccatat 1680 tacaacar@mus2004/018910

taccgagtga tccgtcatac gaagatatgc gtgaggttgt gtgtgtcaaa

1740 cgtttgecgge caattgth%Kégg%ﬁggtgg aacagtgatg

aatgtctacg agcagttttg 18 at gt cagaatgctg

ggcccacaat ccagesdsnN@oLtCaragnUdraaaraht 1860
aagaagacgc ttgccaagat ggttgaatcc caagat gtaa aaatctgatg

gtilemelognrecegtion inshyigagnte. acPSkBLAST (ddtactydat bl Nucleic Acids Res.

25 P66 HOEEORES RSP RO A S0 PAR7 B, oo s e

core ¥8fH8 JraW At (STRL Cohd)a8 % Slisdelialot #d IpURRARAC, sensitive method for

gdgaacttct aaacacttca 210 tctttatat atggacagct
detectihgitontodemy beftvgen tsequengest gt tstritutett aHghggCRAGhic Gonadotropin f
ttatgaa ctgcatpqgglacttcaatcc tgattagtgt ctccagtcaa
.

(hCGBé)E dPh gtk o SERerEReallC ectegiineh BRasTuskY g g dwown, Was 1dentified by

{ 2 968929 _
FUGEEISREREE bl DRTRRR | B PR 2SS ReAN P gpige 00 wes
used 230 stra@aial fegiplata ERARERICID) tddalg FSOYR Cegt tt ggg
atactgctta ttttatgata 2400 gtttgtcctg tgtccttagt

gayeliggmagt pEPOBEcaety and dlatcdrsa bgmolngyenistsbewrawbigure 7. Among the

nome 8 565 b e BB R SRR o R R R SRR e, e
sequeRt€ lifafER beBAdnCIOSTACHFL 6Ad ARARP2RA0 g@a&a@gx 25%. Eight CYS
ttgcaagtga gatagcttcC ccaccagctt tattttttaa cat'gaaagct

residgeg 4@erg atogsersied) throeghwah fea rmity, amdesivingt the awatalt structural similarity
tit cc ca, 2700. ccattfttt toggriaft .
betwel {0 BEbACE al bice PBirE SLaRTIBEY Jahge i Briggmed disulfide bonds
(shovit #ithGeha@lind@Af FRLECY) Inff %ﬁﬂ’a@&%%%fohc Whitnt A A S4&istic to the
ttcctgcatt 2820 tgatagcaat gtaagtgcct ataaccatgt
cystirtecktrmt &ilt.c At dxdtatdisuiide barioPtd)) dew2dB80 dagddardh Figure 7, was unique
attftatattt tgtgtataat gtgctttatt tgcaaatcac cc 2932 .
to thig ﬁl@ﬂy ¢ distibgyishod e sy ! iieinsaiTom ¢ Rie whipp&pet families (e.g.,
TGF-EA'E@ﬁ’ 117 gcaaacttcc ttgataacat gcttttgcga agtgcaggaa
éttagatgt gggcaccaag 60 aaagaggatg gtgagagtac
aRORT Cace war agidekdausdggt RDBIMErinkgt @aal 9% c&l Crystallogr. D. Biol.

caccaccatt t ccagaaga ct Cagt caac aatattt gca gcacagacgg
Crystgilon St & HBDSALHAT (02 Stigabidag theciia Bhyghiteyt HCG-P (W et al,

ct gt.ggt tggttqg cct ac 0,gaaggct ca .
struchfe s Fel gl P EhaTPRERE: MoodEiRRE e vigaoDELER
(Sali 30Blung6ll, AC 479822 IBATEO0H 581 JORRL Aaﬁlagﬂrﬁﬁb@ﬁf&%st model is shown in
_ ctacactgcc tccattgaaa 360 aacagagatt ttgttgatgg
Figurg8ct at acac cacagggctt tacttatatc tgtgactgtc 420
t gt agt Cc tcttggtcct tatcatatta ttttgttact. tccggtataa, . .
2o ah B evaians Bk Rt i el gy e g AP Boftbbic core in
a motHIFIBORAA L L AC 3hA/6C SEIARALIBO0AR Gfltel CF MAABAY 231:445-58 (1993));
acttaattga gcagfctcag agctcaggaa gtggatcagg cctccctctg
Wu 60D, gtpgg)t S83a ligggdbhowas) the sageadathd domat gdgbog@dimer to increase its

. tt . t 660 tat gag tt t
stabllgg.gggg)a gCtlgg 2% ggod ;foga t%{%%ggcg&g%é}’ _c(ggrg gp%%)n presented several

.qt-1 C. t t t 0/\.
o AT SRS A PSR ASORP ov 030)
(2) inghdb € adegn@iigesn GqUt-G rgede deagodiier v g ACH-agand (3) a number of

ot cac%_act a tcatgaaaat ggttcccttt atgattatct gaagtccacc
differggiorelpbive (oagisgeensaat awaomges: iavegeaca Qservadtintdimerized cystine-knot

e 0 5 DL 2 s AS2E2ER ABRLHAL 87, ot

whiclagiggaaarp@at the diraé @afored et YOST a6kl Btchsifii 8 6dlIFFIm the hCG-
gggcctggcect 1080 gttaaattta ttagtgatac aaat gaagtt

o/p hgteserdinmer senfermativact bycemgtrgligathe made), h@Geyutastraplaced with h CG-B
tgcctccaga agtgttggac gagagcgjga acagaaatca cttccagtct
1200 tacatcatgg ctgacatgta tagttttggc ctcatccttt
gggaggttgc taggagatgt 1260 gtatcaggag gt af cagtgga
agaat accag cttccttatc atgacctagt gcccagtgac 1320
ccctcttatg aggacatgag ggagattgtg tgcatcaaga agttacgccc
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10

15

20

25

30

t caggcctcc ctctgctggt ccaaaggact atagctaagc agattcagat

ggt gaaacag 900 attggaaaag gtcgctatgg ggaagtttgg
war@gnerssyt ggcgt ggcga aaaggt agct 960 gt gaaagtBLT/US2004/018910

tcttcaccac agaggaagcc agctggttca gagagacaga aat at at cag

from ﬁ%é%«; ?1%}69 ﬁ%&gmg?}ng ggpgﬁe&t\% 8181@8 1?%:‘[ chniques combined

with ﬁ%ﬁ?&gjﬁ%eﬁﬁ%ét’cﬁ&t 9 SeRFACIH héEmEGihdet MAIRT whd B8ilt according to the

tat ct gaagt ccaccaccct agacgctaaa tcaatgctga agttagccta
pseudo h€G-p hgtmodib®d Btragitugg (itiedinayinodtltit slecavicmdigaadt ¢
tttagtactc aaggcaaacc agcaattgcc 1260 catcgagatc

t gaaaagt aa aaacattctg gtgaa aaai at ggaacttg ctgtattgct
1320 gacctgggcc tggct gtt%é“gﬁff“? ttagt gatacaaatg

aagtt gacat accacgiRani YSRGS AgiRAcHBRCCaaacy
ctatat gcct ccagaagt gt tggacgagag cttgaacaga 1440
adbizosxbindle m&ﬁEdSQﬁaﬁelmﬂlbggﬁigg@&typé Otad agetll tdcggoc binding sites on
cctttgggag 15009% ct agga gat t gt at c_aggaggt at a
T

BMP fhagerg aefepdredawidh tonthe apd 6@t agt gccca

tc tt a o {
Te9BmEghet shie %%’%ga%ccgg%%‘g%cag el Bl HRAERARE . ype T
receptoRAGHCHidding HOIBMIACI B 408 I8 AJRREDBInpEEiE0ESRhgABMP-6 selectively
caat Cctgma t caaggct ga cagccctgcg ggtt aagaaa 1740

interaeied otithy hoaschuestigteatsd ricee &Yany/metlhaadt bigh géfingyEgag 34 nM).

Increagaaa 53 é %%gg%igcgg\azgé @g C%gg%n{% gécglgée %cngth sclerostin for

bindi t@i@@a@@ 1GANTY BRSAECT 13RO €Y b TGRS Btcls SRBE BMP #6ceptor was
920 ctttcaggga gégacctggg caaagacaga gaagctccca

sufficgahtygegacmabintinpgt afcglegostiadd BiPgt by gipproggugglagddse This competition

o SR it Ll

43nM§ éieEﬂfcﬂ Fad PGS ﬁcl‘c‘%@%&r&%ﬂo@%@f bEYARC BMP-6

gtttt tcta ccaca tctc gagaa gt ct'gaagaa
betweag s¢lgroatiiy ﬁncgmﬁtagtv&mRtlBgE(C dagidrgpiotclzh TGE QY dectitor family member that
. t aaggaaa cctcgttcag taaggccgtt tacttcagtg aaacagcagg
dldnol%@ﬁ gt aat ¢ aaggt ggccc ggacaggaca cgtgcgaatt

g g@g t@%{egl?gnd: t&@@ @%@ﬁﬁoﬁﬁ f[%ét t%% %é ;ag%lg%’t géoei%%gge have been mapped

and weteaati A9l Rpidet ¢Sect et &GI.98IpaL InARad: eRIABL; NIgIRt €88 q dupra; Hart

gaagccggaa 360 aatggagtga cgttagcacc agaggacacc
et al. sarEpt N%gglnt mmrgaw gt : aEontsh dlaph bRy te gﬂ@w@a@lgh affinity, contacts

o B AT L PSS R 550 o ot
(Grop?gtegﬁfit 93709 PRORAD BGtraflds frCingalold Ifé‘gl(ﬁﬁﬁ&?@l?eg@atermmal also contact

t caccaaaa gcccagct ac gcaggacaat agaat gtt gt
BMP ettha typadl tecepgorgundiog aitat at t t gcag cct acact gc cccct gt cgt

;%’g’%‘é"j@? ug‘? f‘%&‘%{t %?ngq %g&%% %g &gﬁ%tgthe two polypeptides
sharecf7 %ﬁ@h@ﬁ&%ﬁﬂﬂﬁt Bbindelthd ﬂct@ﬁﬁﬁél orﬁ&ﬁs%ﬁﬁgg&téﬁst SIGR80E%n the core

agaggtcgtt acaaccgtga cttgdgaacag gat gaagcat
regionst aAh aadayt addgagmeate aligdbenttig paagacd in Fgurg a@ cd&he cysteine residues
gt cacaaagc tctggt ]g%pg gat ctggatt acctttattg 900

that fory Heghgknstesielit FrckRet Viuraganteewyd RRIYE Dggen 456 t3QYk-adhe overall
sequefri‘&gﬁﬁ %a\;/asg ?Q%g 988 6[?.9 ?{qe@?«?%%%ﬁ%ﬁgﬁtﬁ gfogcgltlmnal blndmg region

gaaaaagt'gg ctgtctaaag gaagaag
(ahgnﬁieﬁgﬁéﬂ@dﬂs t-28)agan3sh. JeRalredides iaghe M@gﬁltN&&hﬁﬁﬂtKiﬁdmg region,
1080 ?Ie)aaat atac ttggttttat agctgcagac att aaai
namelyclgjt catgaltgamenhg@slgoq PAandatiily (X elapesitian Racware reported to play

1mpor§a%ggoj %%l}g%ct} %\ 2{?& ast % 81; P{aagal%tﬂ? g{s?c@te& Bvebe conserved in SOST

as welCtrgé %@ﬁce&hﬁﬁ&ﬁ?%lﬁnﬂ- %@Qz&@&%ﬁ%ﬁ@nﬁéﬂt %BQQSﬁ’sCl 31-228) was about

gcaaggcaag cctgcaattg ctcatcgaga cctgaagagc 13
aaaaacatcc ttattaagaa aaatggi%bagt tgctgtattg ctgacctggg
cctagctgtt 1380 aaattcaaca gacacaaa tgaagttgac
atacccttga acaccagggt gggcaccagg 1440 cggtacat gg

ct ccagaagt gctggacgag agcctgagta aaaaccattt ccagccctac
1500 atcatggctg acat ct acag ctttggtttg atcatttggg

o o, o . a4 4 oa A SN o e
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ggaaatgatt taaagtagag ctgtgtacga atttcagaat tcatgtattt

aaaaacttca 2940 cactaacact ttactaagat attgtctcat
W@r@bned1ss g aggatgtcag ctgattttca 3000 at gact aRGEUS2004/018910

atgtatctta gctatctaaa tcttttgaaa tttggtttta taatttctgg

20%, PiCthac AP rOL ROl A o901 ER Al Lo RAGATpg: oF key residues was

t 10> 120 <211>
conse’]é/i%ﬁg“b i BooR gy R e L"%@%oa?@%%ﬁs <4003 120 SOST
: ?tﬁ%ﬁg 5, IPet5 R L AL S P, B MerEand doms o
monoh@fa@hictiz® 6% §HeaA06C RLArd 1 .Clhe i kGhaaR0ABgested that the linker

agcagcaggt gaaagtcatt ¢tcaagtgat 120 tttgttcttc

between theayderarina cegign tud thet @ag) great tottaatyt plopat yraaat egruegigng the two

. 180 t t t t .
rsiond B A5082S PR GHSCE 9926009500 AL ACOARL. i monomers. Omo
major WEGEHLHYwECRb SR bhd FORAt Ght GRt HRO8AREB& WP the N-terminal region

ctagatagta tgctccatgg tactggtatg aaatcagacg tggaccagaa
and thgaagpoegignavad Gichabatagh §OSAgt t agcacc agaggacacc

B Coertinel BROAAL SUS T BN P AP QYL ABFrAN o Thg feauence of

Noggift8hdad AARA02E% I, GAIBISBIRFAE GACYrh CORRMINGE Bgion. In the Noggin
ggt gt at gaa gt at gaaggc 540 tctgatfttc aatgcaagga

structirt cadcabaa padcagntcaal dgeaGgacaat ofgaatNggegt n®@0mers. Thus, the C-
. cggaccaa tgcaacca atatttgc cctacactgc cccetgtcgt .

tennlr{agf%@bgééO%% @%{t@@ p{cqsagq gxedg%gggq %fgt@voatpawg@ @pc? cgulg contribute to

dimert&taﬂ&{.cﬂ E&diﬁ&ﬁtsg&ﬁltdglty Shdhab g)%cﬁctiz)%oshg%é‘ttﬁeﬁ‘tsﬁﬂle portions of the C-

cttctccag ctgcttctgt tacaaacatt actgtaagag tatctcaagc
terminABGegigagdt QST ladaacendegay dbt gadedgegathasgegon in SOST may be
ttattccagt aggagaatca. 840 ctgaaagacc tgattgacca ) ..
respor&@%é%t&ﬁa dineitzg %@%taﬂfqams@gmm‘%&%iﬁlé Papjgme, which mimicked
the ful%tfo‘flacqqg@?mg%rgirﬁéf {10 g@ﬁ‘.g AnLARY a AL S8R AUH LHYHAR of Noggin
aggccggt a ggagaagtat ggatgggtaa atggcgtggt
and SQ8daeaghe gmiiogicthbmacttiontit tHet SGST cdi@28dion 4t aligninerdflpositions 169-185
actgaa?agg ctagctggtt ta(ga%?aaca gaaat ct acc_agacggtgtt |
(see Fagurgd§i- c dihis1iveatign suigndedae Priaipin.twhich @Q@l’f?ﬂc s the dimerization
. at t.a a ccaqgttcct act cagct 140 tatttgatt.a .
intert3p RS ARl ARILEE (oL 1t TGRS 118 ARy BB R e amigte of e
monorhéf0 afd HBBFAGRA (QRYMHR] aCTs ¢@&3die) a0Thist élbﬁ%itéﬁ?t[ﬁhairpin could also
cctgtggtct gtgccacctc 1260 cacacagaaa tttatggcac
contrigta &gy §O8Aglimetizptiant t g ct cat cgaga cct gaagagc 1320
aaaaacatcc ttattaagaa aaatggtagt tgctgtattg ctgacctggg

cctagctgtt 1380 aaattcaa t gacacaaa tgaagttgac
at acccttga acaccagggt gg%@%&%’g’éz?mm cggt acat gg

Ct ccagaagbp&l 40D PUALABGEEY BRIDRTIRAABE Blnbiineé&AGCCCL ac
1500 atcatggctg acatctacag ctttggtttg atcatttggg

a@hisgGranple tdegaribys dhe des5iE0 @t 89Fagoméide doingyegegs that are used for
. atatcaatta ccatattaca acatggtgcc. tagtgaccca 1620
immaplene AT A SRR 0N (R0IE AR RS btagLBYE: and SOST
and prefdift iEhadGmaRM AICI8ARGEmEJat gaat g tcttcgagec

gttttgaagc tgatgtcaga atgct'gggcc 1740 cataatccag

BMP BatdigaBagineatacagct tt g agaat caaga agacgct cgc aaagat ggt t
1800 gaatcccagg at gt aaagat ttgacaaaca gttttgagaa

2 g BB alosten G tabewaen 615 AP dasgHy B figgHaylgaty between the N-

. t . . . ..
i) KAGRLID B ARG CPUBAAIL SOSEBAFHELIE Rty e oo simir
manndtaa NipaH0 arhkd 80 tHe Q4@ 86h 4] Ge B8R 6 2EOIY nHiihea@fGath both the type I and

Igct gttcttt gcgtatggac agctttgttt 2040 taaatgtggg.
type

tecepighbiding $ites gV Pt endegwation glthe caraymelondenane agig alignment

..210 aagt c tggt caaa ctc tt.ac tcactatcct .. .
POSltl‘Zﬂ%g%@%ggg“ ?%‘F’gi@t y 2&@5&0? &lggg]ﬁ gt&e i]trggeé)g%raglpdmg site such that

t agt gagct ¢ agcagagat g gagaaaggca tatttgccct 2220
ctacagagaa aatatctgtc tgt gtt&% gt ctctgtaaac agcctggact
atgatctctt 2280 tgggatgctg ccCtggttgat gatggtgcat
catgcctctg atatgcatac cagacttcct 2340 ctgctgccat
gggcttacaa gacaagaatg tgaaggttgc acaggacggt atttgtggcc
2400 agtggtttaa atatgcaata tctaatcgac attcgccaat

e T P . T T T, T T T
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t ggt at gaaa tcagacgtgg accagaagaa gccggaaaat ggagt gacgt

tagcaccaga 240 ggacacctta cctttcttaa aatgctattg
wer@ageHstac tgcccagatg acgctattaa 300 taacacatPRCI/US2004/018910

ataactaatg gccattgctt tgccattata gaagaagatg ateagggaga

., 360 aaccacgtta acttctgggt gtatgaagta t.gaaggctct
mtlb%?&w?eﬁgggféﬁﬁs&g’g%ﬂ FeSippg iy b é%lpalggeﬂ%a@g%f@w to SOST.
g ) .
PR SRAAOR L SO0 RO B dEREAR A g pmen SOST
are prgeided aghillgws40 gctggetgtg ctcatctcta tggetgtctg
tattgtcgcc atgatcgtct tctccagctg 600 cttcto%tta(_:
aaac Sﬁ&l_lgmggrg A -temingd gesign (ghudet thechordinkey dat tcommects to

ggat gaagcattta ttccagtagg agaatcactg
thgggrﬁgg@§ﬁ£ ttgaccagtc 720 acaaagctct ggtagtggat

ctggat fhRggan: tt att ggtt cagrPREOAFRNDAISIRRRCRYPBAPPEL ENNKTMNRAE
gattcagatg gttcggoagSRIFHEHAIRIY IBGISRHABAN@IAJL at gga
t gggt aaat g 840gcgt ggt gaa aaagt ggctg tcaaagtatt
ttttaccact gaagagggta QQG%MI@@DR@QD?@WELENNQHQJR AEN
atctaccaga cggt 0! saRppItBHTRLBIREI(SAE) Loy T at age
960 tgcagacatt aaaggcaccg gttcctggac tcagctgtat
11 98§ H3P! @ordl BRHC BLIBn L ER H3&F fhbt S tli‘l‘{glgttg 8glgtact BMP at its type
tcctgaaatg tgccaccctg gacaccagag ccctactca

I getepyat baldidgC tige (gaeidedt Jightty git poik aemiiol & ivdadRadal TQYS residue
at ggcacgca 1140 aggcaagcct gcaattgctc atcgagacct

angBei§hgcaaa aacatcctta ttaagaaaaa 1200 tggtagttgc

ShARSEI e RORE AR AR S ke o
)

t Re6I(YPORYRAGFAAVTTHGGAIIR SPFACUXIAYC (SHQ AV N33
accatttcca gccctacatc atggctgaca tctacagctt 1380

tggtttgatc atttgggaga tggcccgtcg ctgtattaca ggaggaatcg
t ggaggaat a 1440 tcaattacca tattacaaca tggtgcctag
t gacccat ct tat gasdgIaDingatrhtiagfiaghtefd cgt gt gt gt g
aaacgcttgc ggccaatcgt ctctaaccgc tggaacagtg atgaatgtct
13560 C-cgagndlgickioht RABOSTUR lilgly ag dat @velved de abatformation of SOST
aat ccagcat ccagactcac 1620 ggctttgaga at caagaaga
&

homogdigers ffes i agpnle § 21 gh e telangaigg &t-beitnin sy a lsgp laggor ole in homodimer

a . aaga;,atit act caagaaattc acccgagga ..
forme AT B0 Evdios YIRS RN hine 3 e PRGBSI Bmerization
of SORJaRloabiess, GiitRamCh thARGAGEGE GvillS MeratBRCB&HB8n SOST and BMP.

actttcagga ctctgcagaa tgcagggttg gagcttcaga cat aggactt

Polypaigsie frgtrots igaat agtlthoman §OS Tt eorpgpesiges totthesetregions are as follows.

a ct.t ttgatgcctt 1920 tttggttttt atgaattgca

tg§§3‘gagf@?éﬁ%@d‘?%5‘?%o%gaagt ctct ggtcaaactc 1980

tggttactca ctatcctgtc cataaaqgt tgctttctgt gaaagcctta

aggaaal tag 2040 FREE LABEHNHAK IR FAMGQRATH PRPR ARSAKANQA

ttgccctcta cagag teh.q2100 gttctgtctce

t gt aaacagc ct gga%?gﬁféx@k%(gﬁj?tbg%gégt gctgcct ggttgat gat

2160 ggtgcatcat gcctctgata tgcataccag acttcctctg

ctgccat ggg ®at:acaagac IZR2ONGSFAEDFIPETARPOKGRATRPRARGAKANQAE

ggacggtatt tgtg cca%t gtttaaata tgcaatatct 2280

aat cgacatt cgcchENAY|(S g tctaccttgt aactgaagta

acttctctac 2340 caactttatt tttagcataa tagttgtaaa

g§OSdafotea igent Badigh gof dbat@gaaeidéothiat gaadtedy tinvolved in SOST
. ftcctccagt ccatttfg ttttcctttt ggtaattatf{ tttgttatat
dimerszaiep (Exfended deghtyiat %%.taé‘mmgta é‘@fé?‘%a‘iiﬁ (g ssstdyaapehors):

a t

Haffah! m%%@ﬁ%@k&%&ﬁ%gﬁbg@%?@ﬁgﬁ%@g

tgcatctgat caccatgtgc atacctc

gRgt: CGPAR M PINAGRNVK WWRPHNGRIBKR Q g8BQIDAN@:9oat cat gt gt
agtgtgcttt 2640 tattttcaaa atcttcatag cctttattct
agccattttt acctacatac tcattctgta 2700 caaaacagct
cactcggtct cacggctgat cctcagtgga aatgatttaa agtagagctg
2760 tgtacgaatt tcagaattca tgtatttaaa aacttcacac
taacacttta ctaagatatt 2820 ctcatatc ttttatgagg
atgtcagctg attttcaatg actataaatg tatcttagct 2880
atctaaatct tttgaaattt ggttttataa tttctggtcc ctaacttgtg
aagacaaaga 2940 ggcagaagta cccagtctac cacatttaca

T . a4 a NN NSN L o4 NN PN PN PNA PN
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ggggaggaag at aatgcagc cataagcgag gttggcacta tcagat at at
ggcaccagaa 1320 gtgctagaag gagctgtgaa cttgagggac

W giogaedistag ctttgaaaca agtagacatg 1380 tat gct ceCUS2004/018910
gactaatcta ttgggagata tttatgagat gtacagacct cttcccaggg

44 at ccgt tacca gatggctttt cagacagagg
BMP B E@é%@a%%é@g&?@% gaggat at gc aggttctcgt

944 430 IRRARRE BAIRAARG 638 SDS Y aRYRAGHA Pobilions>P35 in Figure 10) was

aaagaaaat a gcctggcagt gaggtcactc aaggagacaa tcgaagactg
modetedggy thedmgis 2 JaiggoaBAIY7 complaxt stacturg (Bwagh dlata Bank Entry No:
ct gaggaaa ggatggctga acttatgatg 1680 atttgggaaa, . .
1M4@ﬁl§é§%fl@°@§%ﬁ§&%ﬁ af gpeg g%%l%%é%l f@tlg@%&é apipogcighresidues of
the S@gf' N A RRGHH 3k igf’eg%cg g@hg@g?a%%qgo&?%gg?ﬁgﬁ? presented in Figure

caggt gaaa agat cadgaa gt gaaa act

12. Tattet caagagtiel g@del phenjisedas (RIg) F) eablifntaa pb8idn 8 (see arrow and

t gaat cgct g gact gt gaag tcaacaat aa tggcagtaac agggcagttc
accorgpanypgaete lmlibz@%b%'"gmg@tpr@te@ts anfetx }gydé@@@bggmget on the surface of

tgcta accat.gqtgt .ctaaagatat .1980 aggaat C
the BFAF (" e BAR R APhE i RRE HEh R, e Daek BHPV R e Bvg and type 1
recept®46mplck aBas@aEINGRRA Y Al Qhuptd) kS Pheld AP thbadcepok Mits into the same
1964 <212> DNA <213> Honp sapi ens <400> 123 atftcttttc

pocket.t whmbcis cr key deatetet iggligand gy Ageregtor gacegngicont fgcTGE e superfamily

ey 0% 08085 RS, LB BB S5 S . Aconting o the

model, ¥ B@ihE t(?rcga(ﬁf’etcf‘e‘agﬁlﬁi §£ 846 288Vl LAIOALAGWL L N-terminal binding
gt gagagt ag aatctctcat gaaaatggga caatattatg ctcgaaaggt

fragmagicactbtegd talaiCtha (RME climtgsuyfeg deatiag faagtypgdceceptor binding site to
aaatctt gt aaaacaagga tgttggtctc 300 acattggaga .
type 6@@&@5&5@1@@1&%% g‘%egoféérgsa gt Bie cogipieet ALP wiserved iscanother Pro-

direct3® Purfi 3RhE ?@g%%%%%ﬂf&z@g biifidd grg%ggntg %%ha@g@;’éonnects to the linker

agatttatg aac t act attttcca
regiort CEagivadnCR eCat 6a0S OST and BVE ark egldehiadigt8Q2.

_gagat gagac aataatcatt gctttggcat cagtctctgt attagctgtt
lﬁaﬁﬁam@g@gﬁ 540 ccttatgctt tggatacaga atgttgacag

gagaccat aa acaa tt _cacagtatg acat.gat gga .

LR RG- RERRHRL it bR BeCSOR N IEREE ABRnoperigige o mae

conta&Withaﬁlb%né?Cm%é_?ﬁée kaqeeeacad pradcatcdaBdew. For immunizing
ctccttggat gagcgtccag 720 ttgctgtaaa agtgttttcc

animals, tthe pepdide sgqusmgesawete desigoethvgereriapgamlcant addifi@@l cysteine was added

o nd§2HagL00C, 8L datgnne cal gacanca igoosgett LALAGLLUR, Locq oy
immuhlZi SRt BepPhRE beuehCes 3R IR g AR 8¢ BERAQ! a

tttaagtcts Cacacaagtg actgggtaag ctcttgccgt cttgctcatt
96linnfi@SEt ag aggact ggct tatcttcaca cagaattacc

acgagg C 102 t gcaat _gcat cgagat
tt aaac%@&@f?&éﬁmﬁ%&‘gﬁé?@;\ﬁéﬁg&cct 1080
gt gt t atigge EESIGhaY ¢eR0UR 198Gsgact 0u aaat agact g
gtgcgcccag 11 gggaggaaga 't aat gcagcc” at aagcgagg

t t ggcaPERPPERGANK EMINRKENNGEYSREQ IXNO:49)ct agaagy
agctgtgaac ttga act gtgaatcagc tttgaaacaa gtagacat gt
1260 a%&‘{fbl&%@\?‘g ﬂ'ﬁipé’tEﬂ%ﬁ%@@é‘?O:ﬁthgagatg
t acaga IEP R ERS ggﬂ cc agagt accag
atggct%ﬁpc agacagaggﬁygsg(ég cc@?ﬂ%@cacttttg 1380

agRiAlWIST Bgitidet ealhdAddtiagggeaa aacagagacc caagttccca
gaagcctgga 1440 aagaaaatag cctggcagtg aggtcactca

aggaga QAR [GIIRE i€ Q OO Qibr agaggce
a t 1
1600t R R R IS0, Ot et co O "

aat gt cpaebpEEERNICAUNRA20GRL03EQIBING YOt caac

acaagat ggc aaat caggat caggt gaaaa gat caagaaa

1680c gRINGHNRALENGCRPPARHRFRTI-Ca@g€gip NggtHcccct
ccacctgggt catctccact 1740 tcgct gg act gt gaagt
caacaat aat ggcagt aaca gggcagf?ca ttccaaatcc 1800
agcactgctg tttaccttgc agaaggaggc actgctacaa ccatggtgtc
t aaagat at a 1860 ggaat gaact gtctgtgaaa tgttttcaag
cctatggagt gaaattattt tttgcatcat 1920 ttaaacatgc

____________________________________ A PN PN A N A PN A
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agt at gaaca t gat ggaggc agcagcatcc gaaccctctc ttgatctaga

t aat ct gaaa 1020 ctgttggagc tgattggccg aggtcgat at
wQ@oagoesysat at aaaggctc cttggatgag 1080 cgt ccageCmUsS2004/018910

ctgtaaaagt gttttccttt gcaaaccgtc agaattttat caacgaaaag

1140 aacatitaca 02 C gacaacattg
cccgct Fﬂg%*jé §5g£§§éésg§d§§§§5%% ct gcagat gg
acgcatggaa tatttgcttg tgatggagta ctatcccaat 1260

ggatctttat gcaagtattt aagtctccac acaagtgact gggtaagctc
t RpeB8GOEtt 1320 gctcattctg ttactagagg actggcett at

RSB e SRR S b a0t gansaat gat
tgac%’S%%aa NN iR 80 aooaacataa

{ ENGGREPHHRYTIEIOVEE Y@EHRIE NO: §9)at at ggca 1560
ccagaagt gc taga ct tgaactt agggactgtg aat cagcttt
5&&5&@8&“?@%31@&@&51 gibﬂb Qgact aatctattgg
gagatattta t gagat gt ac agacctcttc 1680 ccaggggaat
ccgtacca taccagat g gcttttcaga cagaggttgg aaaccatccc
1‘3@0395?816?'8@@@’131 AdditiggehCxset cgt gt ct  agggaaaaac

agagacccaa gttcccagaa 1800 gcctggaaag aaaat agcct
ggcagt QUGN QATENDAIGFIPAHRREPERR- A B Ngy61)860
gaccag C t g aggaaaggat
Jact gad PO E SR LR R ENC B RRERRREERD 057
agcccazsaiGRPPALPSAMK BV REAEL @qué%%@tézgagaat g
aacgcaacct gtcacataat aggcgtgtgc caaaaattgg tccttatcca
2040 gdHIRGIREYRERRQECBNN-CASEQdRJE0:G43t at ccat ¢
at actgacag catcgtgaag 2100 aatatttcct ctgagcattc
tatgtccagc acacctttga ctatagggga aaaaaaccga 2160
aghk R ?g %%étgaeg &d B &éﬁﬁ&&taﬁ&‘%&%&%&& @81%%9 %fore region
t gaaacaag tcaccag ¢ tctccaccaa cacaaca
that vag gaediaed & 6AREachtaacwin BMB tpasitind 2 80 sgital gagddd at the C-terminal
ctatatctga gatgccatac ccagat gaaa caaatctgca taccacaaat
end o,fsm gwqx)gé@cfagtcomaawgggtgﬂalic aed tthe @omggatf:@d@g@des were used for

1mmun a{: 't grgﬁl gg%cg(gggglée ég%}ﬁélcﬁe@%@‘@ {q d%l% 3%166 was changed to a

senn&b%%ﬁ%ﬁﬁle@@f?ﬁ b&aldndd IAGagt t cagt ggcccagacc cact gagcag
tactagttct 2520 agcttgcttt acccactcat aaaacttgca

gfayHamen8OSIggacagca ggactt saca 2580 cagact gcaa

atAgeiae acidGe@icgtd Wihbilit Calrgdlieistaddédcct act ca gat ct at cct
2640 ctccccaagc agcagaacct tcccaagaga cctactagtt

t foskinggaerechidenninga emmO?mﬁQHg@E@@EgB {SEQ ID NO:66)

o TRkt bRt Re Do OSBRI AL car g0 10

NO:69gt gacagt ¢ 2820 accatgaatg gtgtggcagg tagaaaccac
agtgttaact cccatgctgc cacaacccaa 2880 tatgccaatg
ggacagtact atctggccaa acaaccaaca tagtgacaca tagggcccaa

oS et i RRch SRk, (oS RRRERGEEEPER AP oma ~]D

NO:68pgacgagag caacaagctg gccat gatga aggtgttctg 3060
gatcgtcttg t gacaggag ggaac gcca ctagaaggtg gccgaact aa
{ Dochingsaoe §i4 CRGGRABRARIQYREYARGGHSEQ ID NO:69)
gttcttgcac agggtgttcc aagcacagca 3180 gcagatcctg
ggccat caaa gcccagaaga gcacagaggc ctaattctct ggatctttca
324PreCI@CRaat g tcctggat gg cagcagtata cagat aggtg
agt caacaca agatggcaaa 3300 tcaggatcag gtgaaaagat
c dagaa acidseqpegeanibow Gotratiduss atldéedagobgityggd 3360

ccg%%éga 5&% qgt %gg ctcc?géggg%gggg%ggggggg§§%3%5%ﬁ?70)

am&hgté&ea@&hﬁgﬁ@@aea@m&ms&%\@&s SEOIHANO: 71)
t ggt gt CtTaa agat atagga at gaact gtc tgtgaaat gt tttcaagc t

3540 atggagtgaa attatttttt tcattta aacatgcaga
agatgtttaa aaataaaaaa 3600 agaactgctt t 3611 <210> 125
<211> 3871 <212> DNA <213> Honp sapi ens <400> 125
ggcctccgca ccctggatat gttttctccc agacctggat atttttttga
tatcgtgaaa 60 ct acgaggga aataatttgg gggatttctt
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ttaaacagca gaaat gtcct agtgaaaaat gatggaacct gtgttattag
tgactttgga 1440 ctgtccatga ggctgactgg aaat agactg
wWQt@sneashg gggaggaaga taatgcagcc 1500 at aagcgeggus2004/018910
-ttggcactat cagatatatg gcaccagaag tgctagaagg agct gt gaac

1568tid¢ pagagaehs §itH 4Bk 6ad dddlseBaaaRa: gt agacat gt
atgct cttgg actaatctat 1620 tgggagatat ttatgagat

er%%@ﬁa@gh@eam% d§DRORAGRYQIdHYGEB(PEQ ID NO:72)

ZE%% e, o SRR B TR RIS sy am wo7)

caagttccca gaagcctgga aagaaaatag cctggcagtg 1800
aggt cact ca aggagacaat cgaagact gt tgggaccagg atgcagaggc

t dgyoe ragaets WRIB0 SRS dytt giogentinlin gyermagtoghrm @R diomodimers include

the afin pdfs St e CRIRE SR RaR0 Bl v PG i o i o fyman SOST

peptidedSfesfialed 49 Claih AREA8RRRAc UM G C-RmmaPIRIN Arininal Cys that was
cttcctcctc atacattgaa 40 actctatcc atcatactga

conjugatgd &a Kdily EHQhatﬂtSlQS"lbpdzmtdga@ cwtdinctvas gdded t@ fif0carboxy terminus of

e TSR A AR R 2 AL ion

agi g icanaX@Eet ct ccac caacacaaca 2220 accacaaaca
ccacaggact cacgccaagt actggcatga ctactatatc tgagatgcca
2 X36P AREEBNAHEB GKASERES (SEQIDINOT4r a aat gtt gcac

R MR G ABERL L A aaaagaot ¢ 2400

gat aagaacc tcaaggaaag ctctgatgag aatctcatgg agcactctct
taaacagttc 2460 agtggcccag acccactgag cagtact agt
td‘toa@atS@STtttacccact cat aaaactt 2520 gcagt agaag
c t ¢_acacagactg caaatggcca agcatgtttg
Z%Ma\%@%%ﬁp Fglf:&é:%(élg %@t at cctctcccca
A4GAYRIARpHAS &ﬁﬁ%g&&n@%@edagacct acta gtttgccttt
gaacaccaaa aattcaataa aagagccccg gctaaaattt 2700
0 POICHMIK WAW REDIGRIBER € (Y@ a0 a8 gV cgaaact g gagttgccaa
gat gaat aca 2760 atcaatgcag cagaacctca tgtggtgaca
gt caccat ga at ggt gt ggc aggt agaaac 2820 cacagtgtta
a C C c a
D R AR SO A BOER AN RRNREATe Rip{ SO Homodimers
includeg cihg aRrtetmirgil treg@bh. gg[PaptﬂQ‘lﬁu@ﬁ@@&@aa%fe ggedm@adabainclude amino acid
taattccagt, cctgatgagc atgagccttt actgagacga 3000
sequegeRfaHEn AYys ragiRiclse by abeprogiusationy Ht & cysigjnerraidag was added
aat t ccaat
to the SRR ARE OSSR AR MBI LASG ERLERRR
cacagggt gt tccaagcaca gcagcagatc ctgggccatc aaagcccaga
3180 agagcacaga ggcctaattc tctggatctt tcagccacaa
atgt Bepgga QSj‘gcagcagt 3240 atacagatag gt gagtcaac

oA DB A BB e e coer ceacct ggot
CMMEASQE@@QKMM (REQEIY@FYt caacaat aat

g aaca cagttca ttccaaatcc 3420 agcactgctg
t &3%@ g@gé@ﬂ@&@@@&gﬁﬁ@t ggt gt ¢ taaagat at a

S%@W@%@%@?ﬁ%@i@ Wldcat g agaagatgtt
taccgggcgg ggt gacagga gagagcgt ca gcggcaagct 3600

gt ggaggat g gggctcagaa t gcagacct g ggctggccge atggectctce
c&ep wRGen: il ga s fgsagosg t at gggt gca

R AN R BE b S IRRE AN T 25t et gagoot g

ST UYL AAGUPQRAFICHAL. A SHPAYRENLS) Caaacaagag
tt%g)gctggagR%caagggaaa 3840 at agagatga tgtaatttct
t

RBERIAKANQAICGSEQID-NOR4¥212> PRT <213>
Honmo sapi ens <400> 126 Cys Arg Gu Leu Hi s Phe Thr Arg
Tyr Val Thr Asp Gy Pro q/s 1@@9 15 10 15 Ser Ala Lys
Pro Val Thr Gu Leu Val r dy Gdn Cys Ay Pro 20
25 30 Ala Arg Leu Leu Pro Asn Alalie Gy Arg Ay Lys
Trp Trp Arg Pro 35 40 45 Ser Gy Pro Asp Phe Arg Cys
I|e Pro Asp Arg Tyr Arg Ala Gn Arg 50 55 60 Val Gln
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G n Cys <210> 128 <211> 82 <212> PRT <213> Hono
sapi ens <400> 128 Cys G u Leu Thr Asn lie Thr lie Al a
wo@sussys Gu Gu Cys Arg 1 5 10 15 Phe CysPeT/852864/018910

He Asn Thr Thr Trp Cys Ala Gy Tyr Cys Tyr Thr 20 25
3RARIARSNQRENENATYC (45 TANOBsP Ala Arg Pro Lys H e
A n Lys Thr 35 40 45 Cys Thr Phe Lys Gu Leu Val Tyr

Gu Thr Val Arg Val Pro Gy Cys 50 55 60 Ala His H s

Al és .Leu Tyr Thr Tyr Pro Val Ala Thr G n Cys 65
70°75% @% I's Oys <210> 129 <211> 84 <212> PRT <213>

(v RN EAQOPGREOARPD (6 BT NOTRY) GLu_Tyr Thr Met
HlsHeGIuAr Ar sAIa151 15 Tyr Cys Leu
TMGMRRBAR&XKJWCQ:NEEEW @EQ @ WNOgY) Cys Met Thr 20
2 Leu Pro Lys Tyr
N%ﬁ%ﬁ %@R%@M@& ﬁg/\@j Tyr Arg Asp
Phe He Tyr Arg Thr Val Gu He Pro 50 55 60 Gy Cys

Pro Leu Hs vVal Ala Pro Tyr Phe Ser Tyr Pro Val Al a
L Pepitde inrOnTH 8Os Beh (Py sddedsat Cyermipu> 130 <211>

< Cys Asm Asp
h&ﬁwﬁﬁésﬁéﬁz@%ﬁ& &SRO o) ser e 1
RPRARICARANOQ XA ERAY VAKESSID Ncpod)i s Tyr Oys
GInGI Lys Cys A a202530}%|s§ Alal\/bt Tyr Ser
|SEIA@1F(BPETAREQ&(&RKBRPEWR AS(SEQIHD XP9135 40 45 Ser
Cys Cys Ser Pro Thr Arg Thr Gu Pro Met G n Val Al a
Leu H's 50 55 60 Cys Thrc§5n GI Ser Val Val Tyr His
Gu Val Leu Asn Ala Mt 75 80 Cys Lys Cys

< %JSQXY #31 DEZECHING Bt d SF BﬁFIBf)%%E%%d‘JQ %FMA%DMQ%TEH\I
1 Cys Ser Thr Val Pro Val Thr Thr Qu Val Ser Tyr

AITzhlsGb?gfan@ls dEkerities Sanl Bssdp fory detddtingVhindinguofVetlighnd, firsexample, an
. s Ser. y. Ser S Thr Phe Val 20 25 30 Met Tyr
antlb%{rorﬁ&l%bq(_g)’ “giﬁr‘?éllfato PElETOfd® Hi s Ser Cys Ser Oys

OHrrEA R L ST B oS i o

manufdciird(Siga AlticHiS3. Eols, U0D)SaE dsydesédibedGysU 85 PARknt No. 6,395,511.
80 <210> 132 <211> 80 <212> PRT <213> Hono sapi ens

Each wgh @ afﬁzwiymlmipgterralate\ﬁalcoaipé WitheanGelf LAD® mhnoqlpréﬂ Fpfibody (Sigma

Aldrlcgl}lg Sﬁn&hen%écl% w1g ;b /|1_>]/3§ 1;1%§ L¥§%}VLIS{?§)IV6‘IE‘6 %Qog’@g is a(ﬂied to 100 pl

PBS/0.2% BSA. and adsorbed onto the 96-well plate for 60 minutes at room temperature. This

protein solution is removed and the wells are washed to remove unbound fusion protein. A
BMP, for example, BMP-4, BMP-5, BMP-6, or BMP-7, is diluted in PBS/0.2% BSA and added
to each well at concentrations ranging from 10 pM to 500 nM. After an incubation for 2 hours at
room temperature, the binding solution is removed and the plate is washed three times with 200
ul volumes of PBS/0.2% BSA. Binding of the BMP to sclerostin is detected using polyclonal
antiserum or monoclonal antibody specific for the BMP and an appropriate enzyme-conjugated
second step reagent according to standard ELISA tech_niques (see, e.g., Ausubel et al., Current
Protocols in Mol Biol. Vol 2 11.2.1-11.2.22 (1998)). Specific binding is calculated by
subtracting non-specific binding from total binding and analyzed using the LIGAND program
(Munson and Podbard, Aral. Biochem. 107:220-39 (1980)).

Binding of sclerostin to a BMP is also detected by homogeneous time resolved

fluorescence detection (Mellor et al., J Biomol. Screening, 3:91-99 (1998)). A polynucleotide
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H's Phe Pro Gy Ala Ala Gn H's Ser H's Thr Ser Cys
Ser Hs Cys 35 40 45 Leu Pro Ala Lys Phe Thr Thr Met
woi®shensro Leu Asn Cys Thr G u 50 55 60 Leu Ber/US®n4/018910
Val He Lys Val Val Met Leu Val Gu Gu Cys Gn Cys 65
70 75 80 <210>.133 <211> 85 <212> PRT<213> Ho . .
sequengg sERINE SPEOSUR B eRLatiNply }Fﬂ?eg@ ? Wc&anw@uﬁnmpsm reglon

in a re%ﬁb@bﬂaﬁt %1&9161%@31%%13%(? a@;éxéegs Oaés]ailélﬁ'ﬁé ﬁ\E-Q%IHUS%ﬁ éﬁslon protein

accorddil Ty imdth@isPxiovAr dn the atd ewdAdgcliyal ereinG $ifkilyrifnes B¥ME ligand is
Gn Ser Cys 35 40 45 Ser Phe Cys Lys Pro Lys Lys Phe
engineprad apy expEesSab s ?/aBM?mlomsaFcAﬁaswg@rs@ﬂso h,%e tpfopfugjon proteins are

1ncuba%#t?§etgﬂpa{fﬁ h s SI% n%te&gdé%éb%@, MelioTlizy A g Vai 65

<212> PRT <213> Hono sapiens <4P§> 134 Cys Qu Ala Lys
Asn He Thr G n H e Val GIyQ/sGIu1510

B e e e S e A P

Ser Thr Qu Ser LeUI'@'EJBEHF\EHQISGQPﬁOMN45 Asp Ser C,ys
Met. Pro Ala G n Ser Trp Gu He Val_Thr Leu
5Ehig pxegpplepesciipes Hl%et@% foy dpiogting rapoalmb@dwg}at A§]ﬁ}bL§/ ?mdmg of a

Tl ot T 0B85 58S 0SE el B Bt i

Examﬂl@ 94 @xseptitigat OBV cdficenttayisn ik Bel®Siked ¥SitRA (eternhivied, for example,
Phe Gu Leu Ser 1 5 10 15 Gy Cys Thr Ser Met Lys Thr

by BlAgare apajysid)a In pddippe, apyeantipdy oy itgyy 2 @olierting ofnntﬂggbes is added to

e AR T A
with thY SBNPS aftb ReMRIstilYE thePEutRth adn&RdHakd s bblhd @/MPAisaquantlﬁed as
Cys 65 70 <210> 136 <211> 70<212> PRT <213>

describaipisen Exaple>1 4) 3 At dice mh%ngnb'ih 0%y ef thy:&]ﬂé’rbm@ng lopserved in the
Alg He Hs Leu n.Phe Lys 10 .15 Asn Cys Thr., Ser
absencLee% a,qitlgo!q_-)lh ?re-lesplnmg dlgp@ggb@/ @ts Iglﬁ ghlwger@tgpr\/aﬂ@ﬁ gné ocggs are further
I =8 (9% nihB "titFAiQ "&u%d@ssfb&'@t% 8 th&FE inhibiti
evaual%%ﬁe Gb?] Aﬁ%\l %9545%;36 %ﬁlﬁg i 111s Selr Pro nﬁﬁ E Hibition
constah‘ts&m\lahemyﬁedim RGB-bal bihdihg Vﬂtelﬁ(bllﬁﬁﬂ@ Bffidity. chnp'ﬁlmtble specificity
Cys Thr Cys_ 65 70 <210> 137 <211> 70 <212> PRT_<213>
control§5y8 gpaeglso be conducted to establish the selectivity profile for the identified
antagonist using assays dependent on the BMP ligand action (e.g., a BMP/BMP receptor

competition study).

EXAMPLE 16
INHIBITION OF TGF-BETA BINDING-PROTEIN LOCALIZATION TO BONE MATRIX
Evaluation of inhibition of localization to bone matrix (hydroxyapatite) is conducted
using modifications to the method of Nicolas (Calcif. Tissue Int. 57:206-12 (1995)). Briefly,
12]abelled TGF-beta binding-protein is prepared as described by Nicolas (supra).
Hydroxyapatite is added to each well of a 96-well microtiter plate equipped with a polypropylene
filtration membrane (Polyfiltroninc, Weymouth MA). TGF-beta binding-protein diluted in 0.2%
albumin in PBS buffer is then added to the wells. The wells containing matrix are washed 3
times with 0.2% albumin in PBS buffer. Adsorbed TGF-beta binding-protein is eluted using 0.3

M NaOH and then quantified.
An antibody that inhibits or impairs binding of the sclerostin TGF-beta binding protein to
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<400> 137 Cys Ser Lys Thr Lys Lys Ser Pro Gu Pro Val
Arg Phe Thr Tyr Ala 1 5 10 15 Gy Cys Leu Ser Val Lys
W y®s91sArg Pro Lys Tyr Cys Ay Ser Cys 20 25pGDUND4/018910
Asp Gy Arg Cys Cys Thr Pro G n Leu Thr Arg Thr Val
the hyxdtoxdphtitdSs 4@ndifiedby BB aOhE Ky TCBLBLtL BRIy protdin Tth the antibody
Phe Ser Lys Asn Val Met Met 50 55 60 He G n Ser S
and agg]glmgytbe guxtpre tepthg snatny as describod Bbovz] JEheppatrix s Jvas times with

0 SRR B8R, Sl b B A £ §hB s
quantgﬁédl. HA# 2o dhIRatRARIbik EhoBRel AT iR b scldbstin-6Sthé %y&d%xyapaﬁte by
y

O Asp Leu Asn Gu Thr Leu Leu Arg Ser Leu Leu Gy
at leapj 4% gemparpd g5thedevi oPbmd@igotpted/t thal ahscriee oSentitRrdy is considered

a bonglrlcgcagzé‘iiogslglnﬁ{tgr. glg)hg anl_giédyeI s&u{stﬁqf 3%9;&353@%3%?53@811% studies
to detéfnife itS thhitfiHoE Shstan® afd Bs EQt 8 TR VetAbRMdNRLprBfedn FRking affinity.
Gu He Lys Gy Leu 85 90 95 Gu Phe Ser Au Gy Leu

AlFzor@ithe farsgoings althonghispedifig einbodiBentslofshd B0 edifkm Hak® been described

.Lys Leu Arg._/ Lys Leu G n Trp Leu Trp Ser. Gn . |
herein i o, B Mg, radom Bodihoat el mgy bde g deviating from

r: h . .

the sftPalitopy Y1 Ein@ ROl D ARG F BRI oIl eXept oo by e
apperided clbdhs. 150 155 160 Gu Ay Met Val Cys Lys Pro Ser

Lys Ser Val His Leu Thr Val Leu 165 170 175 Arg Trp

Arg Cys Gn Arg Arg Ay Ay Gn Arg Cys Ay Trp lie

Pro 180 185 190 lie G n Tyr Prolie He Ser Qu Cys

Lys Cys Ser Cys 195 200 205 <210> 139 <211> 197 <212>

PRT <213> @Gl lus gallus <400> 139 G n Hs Tyr Leu H's

He Arg Pro Ala Pro Ser Asp Asn Leu Pro Leu 1 5 10 15

Val Asp Leu He Gu His Pro Asp Pro H e Phe Asp Pro

Lys Qu Lys 20 25 30 Asp Leu Asn Gu Thr Leu Leu Arg

Ser Leu Mt Ay Ay H's Phe Asp 35 40 45 Pro Asn Phe

Met Ala Met Ser Leu Pro Gu Asp Arg Leu Ay Val Asp 50

55 60 Asp Leu Ala Gu Leu Asp Leu Leu Leu Arg G n Arg

Pro Ser Ay Ala 65 70 75 80 Met Pro Ay Qu H e Lys

@y Leu Qu Phe Tyr Asp Ay Leu Gn Pro 85 90 95 dy

Lys Lys H's Arg Leu Ser Lys Lys Leu Arg Arg Lys Leu

Gn Met 100 105 110 Trp Leu Trp Ser G n Thr Phe Cys

Pro Val Leu Tyr Thr Trp Asn Asp 115 120 125 Leu Qvy

Ser Arg Phe Trp Pro Arg Tyr Val Lys Val @y Ser Cys

Tyr 130 135 140 Ser Lys Arg Ser Cys Ser Val Pro GQu

Gy Met Val Cys Lys Pro Ala 145 150 155 160 Lys Ser

Val His Leu Thr He Leu Arg Trp Arg Cys G n Arg Arg

@y 165 170 175 Ay Gn Arg Cys Thr Trp He Pro H e

Gn Tyr Pro He He Ala Gu 180 185 190 Cys Lys Cys

Ser Cys 195
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<210> 140 <211> 196 <212> PRT <213> Xenopus | aevi s
<400> 140 Gn H's Tyr Leu Hs He Arg Pro Ala Pro Ser
wW@wsA83158 eu Pro Leu 1 5 10 15 Val Asp Leu H eP@/usidn018910
Pro Asp Pro He Tyr Asp Pro Lys GQu Lys 20 25 30 Asp
Leu Asn Gu Thr Leu Leu Argrammd-eu Met Val Ay His
Phe Asp 35 40 45Pro Asn Phe Met Ala Thr He Leu Pro
We Hith ik Yollywand:eu Ay Val /Gu 50 55 60 Asp Leu Gy Qu
Leu Asp Leu Leu Leu Arg G n Lys Pro Ser Ay Ala 65 70
75 80 Met Pro Ala Gu lie Lys Ay Leu Gu Phe Tyr GQu
1. Q@ gnLeniibolyy Serangsutindtndiys fapnert sthévegf, Lihat SéndsLysecifically to a

sclerqs . iibeplif Pt seliEore o oirmspias comirings wrming feiflsfmuence set forth
in SE‘§ @D'—I@@ Z%é |58 ]12104%26:% 63, Wh%l:bﬁn é{ ?ggd};r é@nﬂi ZEigl nliyts binding of the

Val Lys
scler@em [©Qfgepade Madt 1€us0 oﬂ of @ ¥ bbk¢ mdadhoGyisic lpyaevﬁl (Bl\ﬂ’)al“ype I Receptor

blndqqg %néfégd g)ga éiﬁl’ ﬁy@e ﬁgeqvp;}corglgdlig én;%hq?wg QL;? U,B}@r}; gl’ype I Receptor
bindikY S%1t§|ésgca %gle '12%" %nﬁ/‘ég g/& B@fp T%E I%ge;}@l]l%%efﬁﬁ f?rfﬁnsmg an amino

acid %@eﬁ%&?foﬁﬁlin@&t&ﬁenﬁra Isellfgt:lgdl Sroubgiepgesmfé@@mﬁég bf ?eﬁBank Acc. Nos.
r _Leu Leu ro He Pro Ser er Leu
v Gy st B NP 165 08 Qe ) NG 35 nafMENG 208 {SBRAID NO:104);
I L
STl RSO P 5 400, T o0

NP OIBIM o SERe D eNOSER);VBIA A BT 6Pr (SHey aDAND: QQ% RAEE &BSB&@S (SEQ ID
Ay Asn 50 55 60 Asp G u Leu Asp As he Asp Al
NO:léOﬁa%ﬁi §heren theyBIAR Typeall Ragepipn bipgirEsiteys gopabje othindiag to a BMP

TypeeIIA%%c @l'g?lpl\églpL@.?&P gé‘ss B%;}égﬂl{lg?_%m %eeqlﬁg\%:gé/ ﬁéﬁ%ﬁédn a sequence

selectatin fiGinn tHkr grdl@ucaﬂsﬁsnhgooﬂ%nﬁaﬂc A\ éc. TNOs Sersithe (@EQ ID NO:111);
Thr Asp Leu Gé Ser 115

NM Qé%‘k&r(éEQ@ }ﬁpplllﬂf)ozﬁ 3|:QﬁEQ\}a N@¥: Hl4N A68§7SE€SE@/§D NO:115); and
NM_%@{/Q(%BFEW@EL% 0 135 140 Ser Cys Ser Val Pro Gu

s Pro Ala Thr Ser Thr 145 150 155
160 His Leu Thr He Leu Arg Trp Arg Cys Val Gn Arg

Va. Leu16.17.75 S S alrp He Pro .
9% ¥ gn 2’ s Mg t@%"fastgatlbﬁldigwwﬁcaﬂy to 2

9 T
S"l“‘%’éﬁ. R ﬁgoﬁ%% & Tty O S R LRy wherein. the

sclerqstle ehpeSide ouwppriSes ah emimy acid isequbnée S fdbh VaSEQImD Nes: 2, 6, 8, 14,
L%,;s Gu Asp Pro Asp Pro Val Leu Asp Pro Lys Gu Arg 20
"30 Asp Leu Asn Gu Thr Gu Leu Arg Ala lie Leu Ay
Ser Hs Phe Gu 35 40 45 G n Asn Phe Met Ser H e Asn

Prq Pro s Hs Ala Ay GQn
3. ’.[%e tlbc%y of eltﬁer c){alm 1 or claim 2, \}\/fherem the antibody is a polyclonal antibody.

4, The antibody of either claim 1 or claim 2, wherein the antibody is a monoclonal
antibody.
5. The antibody of claim 4 wherein the monoclonal antibody is selected from the group

consisting of a mouse monoclonal antibody, a human monoclonal antibody, a rat monoclonal

antibody, and a hamster monoclonal antibody.

6. A hybridoma cell producing the antibody of claim 4.
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50 55 60 Asp Gu Leu Asn Gu Ser Gu Leu Met Lys G@n
Arg Pro Asn Gy He 65 70 75 80 Met Pro Lys Gu H e
way®sHbasevet G u Phe Asp He Gn H's Gy Lys 8BCPUSHB4/018910

Lys His Lys Pro Ser Lys Lys Leu Arg Arg Arg Leu G n
7. L@unokt gelliBbk id 04habRo HdxEleldiRe BRIanti¥bdyld¥cldthes. Cys Pro

Val Val H's Thr Trp Gn Asp Leu Gy 115 120 125 Asn

Arg Phe Trp Pro Arg Tyr Leu Lys Val @y Ser Cys Tyr

I

8. A'%‘[ﬂe {la/ﬂg?bolﬁg)f %ﬁlger%?% r gr ﬁgfén %’eﬁhtisl%fsn t}{g Snt?%cgiy% (H) hgr%mzed antibody
oraclhimnbentﬂirddw VaI Leu Arg Trp Arg Cys Val G n Arg Lys

Gy Gy 165 170 175 Leu Lys Cys Ala Trp H e Pro Val

Gn Tyr Pro Val He Ser Au Cys 180 185 190 Lys Cys
9.  Serhdsyéelilifat is2ddbleldfExprtding #B3mBdBro g 13> Mis

muscul us <400> 143 G n Ay Trp Gn Ala Phe Arg Asn Asp

Ala Thr Gu Val He Pro Ay 1 5 10 15 Leu Ay Qu Tyr
10. P'I‘He @nt»ib&fyoof’ ERhdY QafR U &Sﬁlaﬁﬁ@ QuRerdiar thiBintiBSA-baIED fragment is

Ala Gu Asn Gy Gy Arg Pro Pro His H's Pro Tyr,

selectﬂkfxomlthe &pup 86nsiingSf Gab )daFabsﬁabddl, angdvSer Cys Arg

Gu Leu His Tyr Thr Arg Phe Leu 50 55 60 Thr Asp Gy

Pro Cys Arg Ser Ala Lys Pro Val Thr G u Leu Val Cys 65
11. 70hd antdddper eifliey claim 1GyrcldEny? Bnncobh@isds g single dhein dAtibody.

Asn Ala He Gy Arg 85 90 95 Val Lys Trp Trp Arg Pro

Asn Gy Pro Asp Phe Arg Cys He Pro Asp 100 105 HO
12.  Aaghoky teliPhgt id\bapablaofAxgre¥sthg BerntibodLeiel&slPro Gy

Gy Ala Ala 115 120 125 Pro Arg Ser Arg Lys Val Arg

Leu Val Ala Ser Cys Lys Cys Lys Arg 130 135 140Leu Thr
13. choﬁﬁ%sﬂoﬁcﬁﬁl B apehti tt endnY tH¥&bf, according to

145 150 15 gT%?%%%e%?%bgﬁ%@ GImH%rrrgf ccording

eitherclagmPray cheig 2Parst @Msml@glmﬂg a@l:qptaig@@camer 175 Al a Lys

Ala Asn G n Ala Gu Leu Gu Asn Ala Tyr 180 185

14.  An immunogen comprising a peptide comprising at least 21 consecutive amino acids and
no more than 50 consecutive amino acids of a SOST polypeptide, said SOST polypeptide
comprising an amino acid sequence set forth in SEQ ID NOs: 2, 6, 8, 14, 46, or 65, wherein the
peptide is capable of eliciting in a non-human animal an antibody that binds specifically to the
SOST polypeptide and that competitively inhibits binding of the SOST polypeptide to at least
one of (i) a bone morphogenic protein (BMP) Type I Receptor binding site and (ii) a BMP Type
II Receptor binding site, wherein the BMP Type I Receptor binding site is capable of binding to
a BMP Type I Receptor polypeptide comprising an amino acid sequence set forth in a sequence
selected from the group consisting of GenBank Acc. Nos. NM_004329 (SEQ ID NO:102);
D89675 (SEQ ID NO:103); NM_001203 (SEQ ID NO:104); S75359 (SEQ ID NO:105);
NM_030849 (SEQ ID NO:106); D38082 (SEQ ID NO:107); NP_001194 (SEQ ID N O:108);
BAA19765 (SEQ ID NO:109); and AAB33865 (SEQ ID NO:110) and wherein the BMP Type I
Receptor binding site is capable of binding to a BMP Type II Receptor polypeptide comprising
the amino acid sequence set forth in a sequence selected from the group consisting of GenBank
Acc. NOs. U25110 (SEQ ID NO:111); NM 033346 (SEQ ID NO:112); Z48923 (SEQ ID
NO:114); CAA88759 (SEQ ID NO:115); and NM_ 001204 (SEQ ID NO:113). '

15.  An immunogen comprising a peptide that comprises at least 21 consecutive amino acids
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and no more than 50 consecutive amino acids of a SOST polypeptide, said SOST polypeptide
comprising an amino acid sequence set forth in SEQ ID NO: 2, 6, 8, 14, 46, or 65, wherein the
peptide is capable of eliciting in a non-human animal an antibody that binds specifically to the

SOST polypeptide and that impairs formation of a SOST homodimer.

16.  The immunogen of either claim 14 or claim 15 wherein the peptide is associated with a

carrier molecule.

17.  The immunogen of claim 16 wherein the carrier molecule is carrier polypeptide.

18. The immunogen of claim 17 wherein the carrier polypeptide is keyhole limpet

hemocyanin.

19. A method for producing an antibody that specifically binds to a SOST polypeptide,
comprising immunizing a non-human animal with an immunogen according to claim 14,
wherein (a) the SOST polypeptide comprises an amino acid sequence set forth in SEQ ID NO: 2,
6, 8, 14, 46, or 65; (b) the antibody competitively inhibits binding of the SOST polypeptide to at
least one of (i) a bone morphogenic protein (BMP) Type I Receptor binding site and (ii) a BMP
Type II Receptor binding site; (c) the BMP Type I Receptor binding site is capable of binding to
a BMP Type I Receptor polypeptide comprising the amino acid sequence set forth in a sequence
selected from the group consisting of GenBank Acc. Nos. NM_004329 (SEQ ID NO:102);
D89675 (SEQ ID NO:103); NM_001203 (SEQ ID NO:104); S75359 (SEQ ID NO:105);
NM_030849 (SEQ ID NO:106); D38082 (SEQ ID NO:107); NP_001194 (SEQ ID NO:108);
BAAI19765 (SEQ ID NO:109); and AAB33865 (SEQ ID NO:110); and (d) the BMP Type I
Receptor binding site is capable of binding to a BMP Type II Receptor polypeptide comprising
the amino acid sequence set forth in a sequence selected from the group consisting of GenBank
Acc. NOs. U25110 (SEQ ID NO:111); NM_033346 (SEQ ID NO:112); 748923 (SEQ ID
NO:114); CAA88759 (SEQ ID NO:115); and NM_001204 (SEQ ID NO:113).

20. A method for producing an antibody that specifically binds to a SOST polypeptide, said
SOST polypeptide comprising an amino acid sequence set forth in SEQ ID NO: 2, 6, 8, 14, 46,
or 65, comprising immunizing a non-human animal with an immunogen according to claim 15,

wherein the antibody impairs formation of a SOST homodimer.
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