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ANTI BODI ES SPECI FI C FOR SCLEROSTI N AND METHODS FOR

| NCREASI NG BONE M NERALI ZATI ON TECHNI CAL FI ELD The
w@r@senMeso nventi on rel ates generally to phar meeenusmat/ 18912

products and net hods and, nore specifically, to

met hodANGBAYEY 9PECIFRPEOK SCLEROSPN ANIF MEPHODS

for increasing the mneral content of bone. Such
conposi t i onFAQRINGREASENGEBONE MINERALEZASERON wi de
vari ety of conditions including, for exanple,

ost eopeni a, osteoporosis, fractures, and other

TECﬁhﬁﬁﬁﬁd gL Which | ow bone mneral density is a
a ?na?i ogpthe di sease. BACKGROUND OF THE | NVENTI ON

ocour obE Bt imvedin PREF Bafm BB Prlma R SrOgiky and methods
and, g%%rﬁ@geciﬂ&ﬂgﬁt%'xﬁgt%ésg% dclerdifr-dpetisic aﬁﬂﬁ@cﬁe@ﬁﬁtﬁ?ﬁafbﬂ increasing the

men and wonen and proceeds to attai nment o

mingralaiontsonef oas s Sudthcampasitains phd sethiosls avlyibewsed totreatighwide variety of

l.inear growh of the endochondral gromﬁgr Iates(fmgW . :
conditighs Aclfligi fPr RIEMPY: S1EAPEID OSOPPISISe AR W0 aRd Plier disorders in
whicyigw% ??Hﬁlneg;h%%ﬁsi gL B h&gReasf, fOr trabecular

one ? at bones such as the verte%rae and pel vis) and

about age 40 for cortical bone {e.g., |ong bones found

in the |linbs) and continues to old age. This phase is
BAGHaRQENEY OF ENIE@WIQ%e | oss and occurs in both nen

and wonen. In wonen, a third phase of bone |oss al so _
occur s, Twosir thiekalistinduphases pbshamgenpabensl masstqcogreoved the life of an

. .efici j.es. [ [ \ 1

i G OGRS PR et 3 A58 05 TR R s it men and

worddR 8 d 3Rébed® ol RO of haRER oAk nfQIPEhLREE pHaSE€R achieved through
Ri ggs, supra). Loss of bone m neral content ‘can be

linear ueeit dfithe endabhowdnal etowthiplaenalid radied gaowthndug toestakd of periosteal
in. si nificagt nmedj cal prob| ens

or exanpl e,
appogiioBopoF seTdiRbiase braing 4rpud #eF fe6a _ cxuArihGig ¢ Qatdhges such as the
charagt 8. i R :
vertch R LRRAS ahd ke TR0 K6 oHRET BRRTP.2, TRl Rhund A fhelimbs) and
contid@eeto dldagel dTHig pHegriadiedracdéerizet byahey bord 08y &t deeaistin ®oth men and
and correspondi ng i ncreases in_bone fragill%i, and
womggs de peanin, piilird phase sdtbgpe 19ss alspraceursemoptiikely dyugiospostmenopausal
(st eoporosi s wn..h ns i rec Lini cal .- o
estroged SEAGRRILS o DEPTTIER 1t R EE R Spbih 471 b £fpgicopl § 0% o fbone
masPREM IhAEHAEA bRy Al 2790 frdi the @abeduli@RoRphrtst@iskaRiges, supra).
devi ati ons bel ow t he nean val ue for young adult bone), .
a condi Lpssrofbonadninerabggnienticambelcgused biyid Widsrvapeyfeconditions and
in the United States. ot h 7-8 million patients.in .. .
may e st e G s e RO Bian ot SHBEEaoURPRREIS i Poigpiifaring discase
in MBRARARA OSSRt Gl BGInARe AP ATENRN kblcbd BbEN Nl AR BIneral density,
than 2.5 standard deévi ations below that of mature .
struopwah gletatioratiopoé) boi@st swpulings i degralatore of bohe mogvarchitecture and
expepsi ve di seases for.the health care tem .cosking. .. .
corrGSBREIES MGTAEPIRDoaE (G SUSIRERHDYY PP TG G Agioted individuals.
OscBR 5581 i A, o ] 85 R R3] Bnity gt s st
thantanet dtandardndevdatadn butdleso thaal 2.8 tindardf dévidtonslibsless ¢he mean value for
Wor | dwi de, approximately 75 m.l1lion geq le are at risk

younggidulihongh gra@afigion fRwnd: inedppedidipatsty 33 rubinmsepls 1nthe Haited States.

Ano@lg [)é R }?attfgﬂtg ih Qrgernlﬁﬁ?'e%sst%@é \a%\%%e&hﬁg%ﬂgsﬁﬁﬁﬁg?@m gsteoporosis

eporosi s | re nant 1 n nen

(defibbd@ta® Don€ AMipEiab €0l gleatehehads?.sopardas] deationsielgoahat of mature
The increased fragility and susceptibility to fracture

youngf adyitlebenell @deaporesis eongyatl thesmesigepeasied disgasepdor the health care
greater risk of accidental falls in this population.
More than .5 million osteoporbsis-rel ated bone
fractures are reported in the United States each year.
Fractured hips, wists, and vertebrae are anong the
nost conmmon injuries associated with osteoporosis. Hp
fractures in particular are extrenely unconfortable
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(see Khosla and Rigss, supra). No currently practiced
therapeutic strategy for treating a condition
was®eni4amsed W th excessive or insufficient boneCT/US2004/018912
m neral i zation, such as osteoporosis or other
systedh, Sostileg &ne k»ﬁrbﬂh'om ofzdadlabyyarinogBy of theotmited States In addition to health
m neralizati i Vo a drug that alters

carcs]gieg £08s, I} Esidelinl Faze, ndy ol Ve q%/d%}isgarﬁifif Ffouthfitfinancial and
r [ r e
socidTRAREL A RO HIINE MONEPLL! S Blimalidy 4 REREn SHERISRE at risk for
ostedpeyssizone mass. The present invention provides
conmposi tions and methods which can be used to increase
bone ni ﬁm drequencyodl ostrepoRpsit A tthe humenepopiiatign ipgdses with age.
.11

Amonﬁ Caug s1aqs osrgc%z)ip(;"orc\)/s‘ril isggrgdo?%n&rﬁqggrorggnﬁ.wén %ﬂégtﬂlnated States, comprise

cre esira
80%I JTBE bkteBpcb&i 9 ptidn® pSolot gd incRlasédefagt SeptiBRItilto fracture of
Ry e PP R ON B efly st a?eg t he rpesen?
skeletal\bone iim thepreed usd%rqutiwﬁhegr@mnsgpé aictidenthl t‘ylllb nrndus population.

Mo g1 o i ARG R BPTHor SR e seraitsd ek YBRED States cach
yearf Fpamlfr&ghlﬁg Swiddts, 368 Velibitbe 4r8LEIOAE khénb&t BmRIHIBIurfeb associated with

he TG--bét'a superfam |y such as a bone norphogenic
osteqcppmsesl nHip fractnes @nirotcuwlendre w(hemclyvmtmnrfortarhi@un«ﬂ%pmwe for the

. isolated anti bod n antlg blndlng frag
patiept, é’ﬁ@%ﬂr WRmEb CBW‘%‘EI@ H@EE‘P Fadey 9 JQriplity ‘B@S‘FOI% ‘{TE

e

to d evheas&l Woreha ass)hiohe dy t lcopmesdritlyi asallyble niehienss fauir 8kl Elegil disorders ¢ an
the SOST pol ypeptide to at | east one of (i) a bone

subs'i%truﬁlydgérﬁﬁie E Pe@eeqlqmsmsmduify pé Stropg PefsERionAmRNgTgany physicians is

that Gnb€aReLd o EMPTHRE forle BROEPHOLL A S1Y fithe bones of the

ecept or
wristS §adllcelugin, Rhd ﬁipi’tﬁatta@e & ri3ifn EMEQ)ehla%@%@Ieaﬁorosm
polypeptlde c onprising an am no acid sequence s et
forth | QuEenBialegks dor Ngsprevwution 48 mteomogsls MayCp ffer) some benefit to

indlv%g (%E%)t: %S% Z/e%%lhtlwg%&gﬁeagng qeg E%@%l}s include moderating

I [
phys@%ﬁgtgvégsﬁgéﬁgﬁldg@l\%ﬁévglé}{?b %;ﬂﬁ{g@g‘% ggtg\@[c): gﬂset of advanced age,

provialing mmuetencztlbuenBlirP they deet,| &ndRegeigingr cdyisnutptign sxft modmcts containing

capabl e |nd|n to a BMP Type ce :
alcolfB b5 fifierireF CORIRTLT RESPHUE ST AP SU/chieonggesis, the prevalent
currénf Eﬁepa eﬂtlg?H% dAhGite N%ryagéctgd EOS{':c@u!:lQ l\f@tﬁg)loss of bone mass by
NM 033346 ID NO 248923 ( SEQ | Dg
inhibQAARGE FRodeSERS bdihel\lﬂis&@)lpn ot nativth) @pe20df tﬁlSHBQld: B:lﬂﬁ?ieﬁﬂg process that
In a partlcular enbodi nent, the antibody, or the
occursfONYERUYAIRdi ng fragment t hereof, binds specifically

L, PSR g SN BB SRR o

someiébntrd9ersp ex B3, ovandhetheopdtientspair arguloag-t&mbegie fleaidwhether estrogen
the anti body bi nds speC|f|calk§éto a pol ypepti de that
has anyngffactat alh pnapatisnts fved 78 w@Ié é\éqremr,t #sei of esEnganls believed to
nve nt

mcre%sKg the d‘lsﬁ onorea:.Ist Fmti g%c? gr%itg%b cé'g}cero ;Edéﬁ ogm |°§teﬂ% %18 w1th vitamin K, or

€s an I'so

hlghfdoammdléta@r esltiunt, WRith 0y WItREH CANIY 1D MARWY élngbébn suggested for
non- human animal with a pepti de of at  east 20 anino

postragrioggusah dvervemror dligh adosgs ddntaloiune i hfyveviernt canomfien sb@ve unpleasant

guence of S [.D NOS: 2-19

sastr @Rl RF TR R AR e o B sTREHT texPl, P B continnousty
moniReRT (22! XREM hetERiding, oC@mp w&e:?o@ng@@ N@oaci d

sequence set forth in SEQ I 20, 58, 60, 62, or

68, and wherein the anti body %onpetltlvely i nhibits

bi ndi ng of the SOST pol ypeptide to at |east one of (i)

a bone norphogenic protein (BW) Type | Receptor

binding site and (ii) a BMP Type Il Receptor binding

S|te mhereln the BNP Type I Receptor blndlng siteis

o o o Y o e
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the peptide is capable of eliciting in a non-human

ani mal an antibody that binds specifically to the S
w@sp/ooleypept i de and t hat ¢ onpetitively i nhP@I/US2004/018912

inding o f t he S OSTp ol ypeptidet o a t |east one of

(i) a b@ﬂeernmempggmapprpa@mem psmmorqs;qoenqludaeb@ph@aphonates (eg.,

Fosh bi nqhn Si tﬁn []EﬂOél(Vl |} @ T%Bgle Rlé ggweéfﬁ%b' sric%hd bonefos),

ablﬁ‘orm‘ bi pgkingich 0 caciBYReAyP Féerpa%ma tat bol steroids,
pamg)}gyrpypeptlc(JI)Ie1 vvhelgsgllcn \(/:\hgrelrelthge%i\/PT pe SRgcl:Igptag? 10 SEToIE

lantlrinooh gl stréreivins saltsp abil esodfunb ifladiidyg tSmcla tlwvﬁpeﬁyipsa However, are often
sssoggieci Hx?ci’%slyr%’é%’t@‘g% e KSR D0A950) FRERFTPES They Cause nausea

and Hgn%} ;an g@g I @SE@ %ﬁ%nﬁ%’k%n@%o@% g@ggd glay i nhibit r epair o f

fraciNeds/ Byen thoEhSebne FehdityInti@ases modubtly) Ghat Iy {re8@d¢ Meir efficacious use
NO 77): BAAL9765 (SEQ ID NO 78): or AAB33865 (SEQ I D
(see%oylg)andgﬁgpsm@r@f n the BWP Type Il Receptor binding
site | Stl\{: abklﬁsrﬁarac 50@8 tﬁgr utig &M&:ggyi%§ t}eatlgge&kﬁftlon associated

pol ypep 871§ t'he “Bm o act
with 8XdeBsild) ofSaneddAK eMCBoneNGEnerdladdt) {uskQs! &t&!@o&ﬁ)s or other disorders
NM 033346 (SEQ | D NO 81); 748923 (SEQ NO. 83); CAA88759
char@@@@dd[by\m)sg@f bonre NMl@@llzggan(@EgquD a[\m‘ugzt)hat plters (i.e., increases or

decrRi i & T L Do 3 ERUREL CPRrC AR ) R GRaBrls Rgrent susteey

theripBcdIReRinnHate! B§ %ﬁhﬁdct‘@ t&”ﬁl@@tlﬁ%f ‘ii@wocfon@ 4891 The present invention
pol ypepti de, said T pol ypeptide conprising an am no

provaddsdcosgupsitioos aBétmefthxvdshwhlnh SEQbR wed:to increde HBe r@eralization, and
whlqlhfhgroe]rﬁggsqxﬂy e&sghﬂﬂ,téqgg vxpéc{?lt ‘?aglgbio R{S’Sﬁgéw 1c|h an 1n01%ase in bone

 masS Refekia! Jn?/ yﬂrgse%nngl ?mb %Jf@e‘??%ﬂh@ﬁre%&i ddvahtage

conpetitive Ing o SOST pol ypept i de
to at | east one of (i) a bone norphogenic protein

BMP) T R t bi nd t d BMP T
BRIEF S0OABY Off TRERY Y BONer oi n the BVP Type I
Recept o ecegg a@e%pﬁie )p%c%e t %@Qt?mn%r?\tld a[llﬁjilbg&e; ﬁlaﬁsﬁ ically bind to a

Type | set i 'nany one

TG@&B%Mlﬁ%%&Bﬁﬁ%cﬁf&ﬁhd@@mf ghd))provadét ithanLigRns tmemprising SOST
BVMP Type Receptor binding site is capabl e of

peptbdeﬁ dpngedt foora repusREFYOS T tlﬂém@ﬁ{l% withot prpaber Qféhq $GiF-beta superfamily

suct & 8;bapE P RBPE g RO b0l R PR P e SRRl Bl an fsolated

antiBédyl Wé’fﬁ%@n-@ﬁ{ﬁi’ﬁ% ﬁh@ﬁerﬁ tiReE¥1 #hat Bihd@épecBRally &0a B(DSIIFGpolypeptlde
aci'ds and no nore than 75 am no acids conpri sing

whldnnmupws chns@npmemy‘ai scquesECet onlodn SEQ 9D 801l 228),, 58,7 60, 62, or 68,

helﬂﬂn gl%m%ﬂ%wngﬁ tﬁﬁ e@ﬁlbgtﬁh?)ﬂr%gg/ {j tﬁgme ?f}l)ép 1Jdte Itg 9t least one of
() aSB&fé ﬁqb@%géﬁl& PreinBMPLTYREPRE tor%h&%%ﬁ%ﬁ& S(ﬁgaaEMp Type I1

am no d”sequence set forth in
Recéfior KiAdingrsit€§8yhankiertke BMhEynk Rm@y)rbﬂmﬂ sitel i ehpable of binding to a

inhibits binding of the SOST pol ypeptide to at |east
BMBr{%wsﬂ Reoppier pehe %fﬁepcrfawﬁne;g pn BgE f BREIENSS HE ith in GenBank

sSSP S (8ot by SEOTPRC 7 opis o

NOS’B) 6575352 SEDQID WO: m)ﬂNM_gBUMQi(WID)N@ 75); RBB&(I&Z(XISEQ ID NO:76);
e&otlde C o rls ng an ami no acid sequence s et

NP Roi 194 265 (G006 20: 78 Bt ARBREIEP1SEQ ID NO:79),

) A S 8 e o o

Recgi&()g&gg tide | dAnt¥elsi ) the NIPdihO) acilkd deuSid 8D DIth 4 )GenBank Acc. NOs.
(SEQ 1D NGO 78); or AAB33865 (SEQ ID NO 79),
and wherein the BMP Type I éceptor binding site is

capabl e of binding to a BMP Type ||l Receptor

pol ypeptide conprising the am no acid sequence set

forth in GenBank Ace. NGOs. U251 0 (SEQ I D NO 80);

NM 033346 (SEQ I D I\IO 81) Z48923 ( SEQ I D NO 83)

N A AN =~ N~ 1 A NI NA NI A NN~ 1 ~ ~\
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Receptor binding site is capable of binding to a BW
Type | Receptor polypeptide, wherein the BVP Type |
worRemepi4s50 bi ndi ng SI te is capabl e of binding tBCHUBNB’4/01s912

Recept or peptide conprising an anino acid
U2 AR BoNGGOh N 3 E TR AD RAG:S NN EaBISR SEGEED NOS3):

c@@ﬁ%&ﬁggﬁ@% %S'?@/I@l'.?% S0 W%ﬁ( éIEQaSE%char embodiment,

the M%@% o8R8 A8 gérbiRdinl &1 thbdr0Bthi94 éc?fﬁ@ll%@o a polypeptide that
RO 77) BAAI 9765 (SE NO. 78); or AAB33865 i

comnEseadn, anan«zla%heccmfencetwgf@ﬂﬂnﬂﬁ@m NORe®e p2-d6, i, %421’5926 47, 48, 49,
or oSSR ER P aPhAS, 12 PAD, SHBE igRaER: Shvpepie s
compr 531 L RE Sgﬁ@%“?é@%%ﬁ) 857 Bdhs)

CAA8875%n chE@mbbdiNEn84he ivenfibd Pibb2dd4 ah SEated ahﬁbcﬂB/) or an antigen-
I n anot her  enbodi nent, the present_ invention provides

bindingr&agpent thsreqfy Hatis iprefuged 'ahtmrawmgwatonslpww anigpl with a peptide of
at le%t%sa.rﬁlgo %cﬁ@ (f Re l'r%()ﬁ e&lta}l G}§ amqgmglﬁssfhgtgcdr@m& gﬁ Mind acid sequence

munogen

of smtﬂ)dsro&tz 1936@1L22200ram BO @ﬁéx‘éﬁ] ﬁfédamiboaprtﬁndsh@em?ﬁauy to a SOST
am no acids conprising an am no acid sequence of SE
polypEptiE, whichi@mprisepgn agimo 4@d saienes s dortivie SEQHIR fOs:1, 20, 58, 60,

62, é)llhé)éa ﬁ? Bl%lal&?lr{ 8f1ntgt?oglgsc%|g{6§ t:'ixlferll)gm%% ocgn %Q Seﬁ"[m%)lypeptlde to at

leasPOhYPEP\d Bish M&Eﬁ SRROIHEBNP) TPHOPREEIEbr DREHRA G and BMP
et forthir?SE JS%GI\%% 83 )5}%0 62pr @g] and (ii) a

Typet & Receptohbindimgi d@t@dyvhcmpéta BMER: ITyp¢ b R dsepter bmd@hgngteofs capable of

bindig [ RoNPd 3Pk R PorpISU DRFBESS (sREEUH 4B s R ConPank s cquences
proﬂﬁéﬁ l(éréi}l)ran@WefEerﬁxe g g@ﬁ@ﬁﬁec@bﬁg bR is 1s%§£tﬁé Bf binding to a

ype | Receptor di ng siteis capabl e
BMBi Tighien ReceptoBN\fdlypepadd (Seedephadn gyl dym?epfl(}:mBahkl saquences provided
particul ar enbodi nent, the i munogen conprjses. a
herep@pt {ry gerigin |pé%f§1fre<§@m&ﬁ¢1m¢n§euaasar@%adw REpdyced By ipgnunizing a non-

hunﬁg' aﬁ@'@% g? %8&%6' (ilj ;{f%a%p%@q}n{ﬁ% %tq{%sg?&gﬁéejﬁ{b?r el’%tl 7BERhino acids that

comPHRbECHN®MIHS acill Beguchvedit SEM 1P NY:5 06,51 02 1 Ivethod1 §. or

produci ng an anti body that specifically binds to a

SosT poI eprtels@é inyertion Sirthgr mfﬁwﬁPSzuaﬁg antiboghi- 19tindn antigen-binding
fragglen e Wlftt%fab Emggaﬁgle 8ua[n$6§'% tp §e 5 ddt%a m%p%irs ¥0rmat10n ofa

aCI S or

SOs®E ﬁ@ﬁqo&ilrlear\dha@mrmé SOSEpblRRkpEad §&ﬁidﬁ$e‘é%n3dﬁ1ﬂ@ adidi f§uence set forth
of a SOST poI ypeptide having the sequence set forth in

in SSEQIP DG, 120, 38, 6682, 60 68,62d Where®, the hatibady biagratel epelypeptide that

I t hat . bi pd
conGph 88 ol PR Ra B b W FaE TR P

capabl e 19frofRAI dnhtiitheHtMRtd MV ehfio Maeéwm%laﬁa adtmody, or an

anot her enbodi ment, the invention provides a nethod

antif@r-bipding Lfmgtrg:name&mf | thedip prévhitced bgaimimunadihg abiondsintap amimal with a

e S T S SBR, t PBRS 4 S Aol g i i
seqt?egcé‘gf g@(% 3p! I‘@‘és.%%(ﬁ 3! %3t &gy Z&Eﬁe % AAfib , OT gle antlgen-bmdlng

conpri g an am no acid’sequente o
fraghiknt Beredd;3 bimels spécifi ‘Miﬂsr ;) ra S@STpﬁ@ypdmdlesthaﬁpa’ﬁbﬂsesfan amino acid
eliciting i.n a non-human an anti body hat b inds

seqUsBEs ﬁfr'tcfarthyn SEQ BaMOd) Qeeé&u @e 6&ner Apaiids Wheeinathe gitibody impairs

The present invention also
fomtlau%n es médgﬁfor identifying an anti body that
m)dul at g cartdifdfpalitinir $npodinkdh®s HBIhe\iBYentioa) ki antib@dy is a polyclonal
contacting an anti body that sgeci fically binds to a
SOST pol ypepti de which conprises an am no acid
sequence set forth in any one of SEQ ID NOS: 1, 20,
58, 60, 62, or 68 with at | east one SOST peptide
conprising an am no acid sequence of SEQ ID NGO 2-19,
or 21 54, under cond|t| ons and for atinme suffl ci ent

LR s g = o . ] NN~ a3 =
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In certain articular enbodi ments r dentifying an
anti body that nodul ates a TG beta signaling pathway,
wo evosiodsnt | fyi ng an anti body that inpairs bi ndPemyusfooa018912

.BNP to a. SOST. ppl ypeptide, for identifying an anti pody
anti _Oﬁg‘[ Ilgrma?fr @%@%ﬁ&%&i%@& i erclop gtoody, whichs & mouse,
humht @8 bf Hérﬁﬂerqﬂoxﬁﬁidngpgﬁib’bﬁ U 7D GHLEASGES 109 Pl%vmegﬁrl@{)ridoma cell or a
content, the antibody |s present in a biologica
host salipha® ikcapdbe afpriododyg ittee mopoeloidl edtibedy. bldythed embodiments of the

: certﬁ%n enbodlnegts t.he purified antibody i s a , )
Inveprn, dhepphibody is HeRpanized gnibefy gap chmmsrisotngibody. c Rheripveation further

[ Y ' ' , . an. ant.j gen--hi ndi.n .
provfies s A88Rccl il AT L the BRREN o5 PRinRAe RLLSEA 4R sl Lmbodiments
the uipasibinaesfrapimenh 6f HeefiBbdy VL Pdb0y, MY’ FRLEAN8r Fv fragment. The
. apparent upon reference to the follow ng detai [ ed
1nve1@;g§bql$qprpmde%ama1mbpéx ﬂ?@tjisdirsa?ggilq ghain antibodgfand pravedss a host cell that is
L et —
a cothpéHitydrdemprisingBRbiEmtPeafeRaRd h %‘y%gﬁé‘ﬁl%@tw%hﬁi&p

1 presents an alignnent of the tregion contalning the
char act €h¢ swentiaymbiidek awimofunagedCSmpsingpe peptoie cangrising 6, 7, 8,
its closest honol ogues. Three disul phide bonds. that ,
9, 1. oFmarie CYSPHE RIS 26105 1 SO BV ol Maichi SRST polypeptide
; 4o : .
co e A A L KL ler BT SO0 DN 758,98, 12y 0188, and wherein
the pepide isrcapdide 8Deliditinginua aon-hiv@ap ahivd ph iad@bodyehachiads specifically to

SCOST: sclerostin (SEQ I D .NO 95); CGHB. Hunan )
the ST P OIYPEP 5, AT BALR TP SN i wE38 © FEMES OST p olypeptide to at

fallig i i t ' 1D .
T T I A
TypeND Rékeptoy \Bridindp Bitd/Vvheedih ahel BMBt Dfpe(ISREptdr NEh @8 site is capable of

. .MJUC2: human nmucin 2 precursor (SEQ ID NO 100); R
bindipg tp ey BMP Type h disgeptpmpolypertiisieo wbgiein shgreirDthBMPLYype 1 Receptor

iRl L SR el AP e PSR Bk n i
acid bdqubleeletorthNPGenNanHACE QREY. M asi420® (9%@%@0()2%%@%9675 (SEQ ID

ene protein honolog) (SEQ ID NGO 105);
NO'N@x N)M) 001203 (BEQID INQsi3);ab2s3% SEQUHeN@T74), eMc63@849 (SEQ ID

N e G E TR T

or ARRJ3 %SP(‘T'S‘EQ. 52 @Wgﬁﬁd'@h@x‘éirpth}% &P Fﬁﬁa ?}ﬂa%&%%fﬂ%ﬁe is capable

Noggin fromfive erent aninmals

of bil/(lAiBEg)d zDBNfF Tope Il R@MNWI% &ﬂéﬁi&l?%ﬁsoah%dgﬂld O&juence set forth
i At Ao AP ARSI A SRR RO ML e oo s
NP SN W DR T o, 0

( SOST_NmnusetheSEf@bbdintsa, ad)imnhir@ger cdmplised st peptids cbMPrising at least
Noggi n/ BMP-7 conpl ex structure. The BMP honodi ner is
21 comssiin amie Beids AwdpBe tners Brant AR qongrerEve ke fagtds of a SOST
poBAE, °sQBOSNARBIR Ll 39 U0 et Ut B i smoro
NOs:IN 2@&r38] 6@y 62)lond8,Nghdr€iflithdIpeptide i§ 0apbleest Pibitin@NA aldd@-human animal
| i nker between the N-termnal and core regions. Figure
an agibgdyithatsbindgpastiivelly d¢ the\ $QSTt ealypeptideMmdoihaticompetitively inhibits
. +fra cated .at t SOST N term nal region. B
s AP ROL BTN i P BT O e P B Type
RecepYPBinadighdtef naqiip AIBNP BRI Releptbs Si'ﬁdﬂlgds%e Wherein the BMP Type I
phenyl al ani ne residue fitting into a hy r ophobi ¢
Recepior kudingrsitehe caiPlenfrtimding iasa BOMR dypOER&EEED polypeptide (set forth in
DESCRI PTI ON OF THE | NVENTI ONgThe present invention
provi des anti bodi es that specifically bind to a SOST
pol ypepti de nethods for using such anti bodies. The
present invention also provides SOST pol ypepti de
i mmunogens that may be used for generation and
anal ysi s of these antibodies. Theantibodi es may be
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content, including for exanple, disease, genetic

predi sposition, accidents that result in the | ack of
was@soiscbone (e.g., due to fracture), therapeur¢TES1004018912

ef fect bone resorption or that kill bone formn
any gk | of, GemfankosaquEncgyipigvidGt hereont end iveheBan eth@ﬁl‘ngTseﬂe II Receptor

. 1.S a disea related to mal__hone nm neral .depsj .
bindi g FGbiep £ DY 46 AEVE Ly dl REFuer mibigenpf Tehflp in any one
ofdélﬁﬁﬁﬁd'be(lﬁﬁﬁ%@gmvided@erei@kl erosteose in: Qpitz et
al ., eds.” Handbuch der Ki'nderheil kunde, (Berlin:
Spri ngeln kefizin 8bbedBmbitst the andérsiondgrovlesrianaimmgnogam comprising a
Buchem hyﬁer ostosis corticalis _general.isata but

peptiesaf 341575429 pmnage1dsandaeg Broggythan 3 78%ipa Aeids Gpmprigng an amino acid

g iy thhe, pr, CLo 0 i 1
s 000 ESRDOISNTAC 2T PRI RSSO SPUMRLEN e e s capbleof
elicitilg R RYn@AB@HEan 26ined] st A0idbby itifat MAdsusiteifishidpth AoSOST polypeptide,
~an aut osomal sem dom nant disorder that is
whigth gerapHissp iapednipg agid s¢qpergesses fpriate PE RN s 203800 62, or 68,

of the bone in the. adult..The conditi | :
wheflyn RGBS tpbd b SN b SR Spafprmsipso ot teastone of
(i) 2BRRChofphageniSp AIEATBMBUAT et hReYPEIBiNdidg Ht¥aAn@ (i) TRIBMP Type 11
fingers fused together). Sclerosteosis Syndrone is o
Recepgenmnding diteyi wheréinthpe BMIAT wpeel Regegtordmding $iteos eapable of binding to a

indi vidual s attain a height .of six.feet. or nore. | .
BMb Jype 1JKECePioE PP BREBFIS TN, E At 4°id SRHSPPE}tgh in GenBank
Acc@NoSNNRH R0k Y2 o f1ah GDARIPE AN 2MR967F REEQOITE NB-#8f &alM_001203 (SEQ ID
content "of honbzygotes can be 1 to 6 fold greéater~than
NO:@3); b33N (BREQ dDaN©; 74anNM e84 QD A€ s15);yD3FE2HEEQ ID NO:76);

et SeR NG A AR s G Baio bR o ohRB s 1D Now)

s SRS Vol A6 ROy or S S, (530806 LT o B Tpe
Recéier polypdpaida eronpopitigathe Ginins adidc sequese et fohle imGeaBadk Acc. NOs.

ene (heteroz %ot ef\ﬁ\.{ The mutation shows 100%
UZSEé‘h db, Né OtoMYL_038866 t SEQ d: N Q& a4 d§EQd ID NO:83);

LPE' 051 L S e i : ,
cARSTR TS EELELNER: of aP 0200 ST RS syl embodiment
the fn@eition S¥VASE by iAo SdhuedmpHsaie0% Qﬂ%tme- ofN@ 188120 ABlihd Mcids and no

S

of the pituitary-hypothal anus axi as been observed
morg fhapdiaanne aeifls ¢preprisergan anigpacid seqgence PESEQMD N@:5, 6, 10, 11, 14, or
18 Over-pr oduction of grow h hornone and corti sone
~occurs, and sex hornone levels are normal in affected
i ndi vi dg@t SnveBADR als8 ProViaEs ARIkRuRodhUSOMRRINRSE BGRIRSIS at least 20
speci fic al kali ne phosphatase, osteocalcin, type 1
amipr agdd dralgen more thap 45t andimo (@eldSRpmpainihgtant anhina lakid| segeence of SEQ ID
sph e_(see Cornier, Curr. .pin.. | u.. : 243 .
NOL 42y 81 3F chetk Serahoyar Seidsib sdible efifng i fgbn-human animal
8608y fHaf Gintst dpetifitartl) aLaSFOPH! , Lyohish leBRbHY ino acid
a ecr eased éstse (E::flasat1 1:g}act [ \S/:?t)y ipgng)rbe@eved las cnegsuerse%n AMmIno. act
sequeycarst Kertls i SEQoHR2 N@<d 020t $&)ro0( 62y odb8iadnidmeherein the antibody impairs
deoxypryridinoline, N-telopeptide, urinary ) )
formafign ok 9 QY| Aemogimesmin pngthqrgmhadunents ahimmgpnegen comprises a peptide
a S d - 0 i - :
Com@:@%ﬁ? g’r?’%ggb}%?)q.’ 01%13 gér}lgg elggga%ﬁ%lgos&(% %&fc e$?§§lgp%‘§/tlde’ wherein the
SOSThsol gseptiddterhprilep @s iatiigd adifl s&pieecd dex GghidBEQ e NO:1, 20, 58, 60, 62,
skel eton during the lifetinme of the affected ] ]
or 68 nandvvherainsthe paptidmis Sppthle of eheiting in pmeathumepswimalem antibody that
vind spd8RGS P ROPTRIARUAL R LB Brmp et s0ST homodimer.
In RSRNEmbEdithentss Kb linvdntibh FHAAES Hh- irhRuA¥AZIEOBMprises a peptide
with Sclerosteosis, the overgrowmh of the bones of the
skull leads to crani al conpregsion and eventually to
death due to excessive hydrostatic pressure on the
brain stem A generalized and diffuse sclerosis is
observed in all other parts of the skeleton. Corti cal
areas of the long bones are greatly thickened
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The TGF-beta superfamily contains a variety of growth
factors that sharecommobn sequence el enents and
wa@rooaotass@ml notifs at both secondary and tertiBEEUS2004/018912
| evels. This protein famly exerts a w de spectrum of
con@h@lhaggt feabt Z1eRpstagse il R{dseal nd nhétt @gnVsY dodbecutive amino acids of
cell types. Many of the nenbers of the TG--beta fam I%/
a Sfasveaqlmgpmdeamhwhm@lwp@m@mqwnmtscseSEQfIé} M&Y: 1020, ax%l 60, 62, or 68, and

wheiti e PR bbb linel STl dr o RPROHRGE GURS Fhniody that binds

specﬁ'ﬁé’dﬂg' t6 the' SDWHB‘I%&E@EMHQ thal ﬁﬁﬁalfs%z{tloﬁw alSUBT homodimer.
'n modul ation of the imune system In

addi ti orint cJertahe phGiculbert ambodh;maam i the ssubjdat smventlon lmmunogens are

superfamly includes BMPs, activ i nhi bi ns,
aSSO&WéFdDVftPérfeaﬁf‘?fa}PP ulﬁaclt“&%ta{mé dslmawa (e Cérnercsg? gisa carrier
P I ti.0
polRHASE LB 3f BRAHAAS, syt "o Rickicl ATRcphiBE! s Revhole limpet
hemkyangn.speci fic protein into a general subfamly.
Addi tional stratification wwthin the sub-famly is
possi bl dhgurresest ventien alsecRiaeides adpeised Jeor p@ﬁuﬁesw@e@mwody that

specnﬁcr:g%@ébén(gm Wuyﬁwﬂ%o Hgm%n%ﬁ{%ﬁ]}& r'tn%m'gglf’éo%gﬁugﬁan dammal with an

1mnﬁﬁ6§ﬁﬂéorhp}i%mg 4 YeptRlY J9&, 358,10, 90, B of 320c3NTA6H VERAIAb Sicids or at least
of the smaller group. This Ievel of identity enables a

21 agd mgIneore dpnadegonsaciutive 3@11196&%3@ of @ SO TLalypepéide havikgthe sequence set

o SR TR, B S S SR R R B ruman i

an &ﬁﬂbﬁ&ﬁlthaﬁtmﬂd@t &He%ﬂ%ﬁll%%:“tﬁ’@tS@)%Th yh&fRide dRleth B&flpetitively inhibits

The general fold of e TG beta nonomer contains a
bindingbf the S@fogmypepu#cstoat heaskorstdfil e bone owrphogemio pnateint{iBMP) Type I

thre i sul. ri zatian
Recentafoﬁna%osl i) g @%?ﬁwaé@ﬁmﬁ%r blfl@lﬂ&ﬁttﬁp‘ﬁ#%mnethe BMP Type I
f
Rec Icg)%.frrrgl? P%ﬁ Sﬁ?]l 4hé/atp er g% glb?ngdgﬁr%raﬁic]a%cg tor coﬁ%FZJOIe@eptlde wherein the
BMPriaps d Recemor sihdihGisitb & eapsblgo@bidingviolai@S(Pt Typedi Eetclepmt polypeptide
subfam | i es of .transnmenbr ane serine/threonine kin
compggiggtasy dninoyagad |seqieace ?‘ffie orth inpienBankt Age \Rios. tWeOQ4329 (SEQ ID

NOZAESHRS S8 I SR IS S B REGIRUE S Shes sk > o7

NMFa3u8an @EEQ ID: 49 15); (0X98); (SM%&DONO) “B); AP 00Ab4 (SEQ ID NO:77);
I'nmmunol . 75: 115- 57 2000% Each nmenber of the TGF-beta
BAAhQﬁGSy(SEQnH% NG 78); ondxAB3 OS5 IBES BdMNG: A2k ok “élﬁremyﬁ@ BMP Type II

needed

Reogfii s site i RO R ik hes S P oI R AEOF BalkBinside comprising

the aphihy addi®Neq@ent&FRet Rrthi GATEnBaABt ALY, "Bt sztshqsotm ID NO:80);
Il receptor (TbR-11), which then recruits at

NMr 835366 SEQTBR NO-81 Z4395a(SEQARANOYEIS CRABHFES KSEQ ID NO:84); or

t ry lex..,The t .ept or., cann bi nd .
NMﬁ@@@é (5 FQTRa%isalnfuinsfor srbfittost o FiSfeRbipventon provides a method
RJ?@&R:'MQ’ Yahabfsholiy Rilat p§p%@%hlﬁ‘)arglhdfs i & S’@@' Bol&bgﬂ't‘ldbn comprising

gl yci ne and serihe residues domai n)
1mn}umxzinagmnbnémmanexymmai wttlneaneblynmmgen/Mmptgsﬂg)Rpleptld'ehet least 20 amino
activated t recept or ki nase then phosphoryl at

acids apd ing noge t %@m&rapce eCOSH%’émﬁaﬂ‘i‘l YNGACidr AYINGE of REQ ID NO: 2-

S I @gt -
19, pLBCAT R, 89, 0 SIRHE) A HobEL & Gfile FREHBAE in 4 non-human animal
an dritibbéy figat (tﬁihd%sépecﬂﬁeyllﬁe@ @l S@STyponépEdld’}Swmfzh Bongrises an amino acid

M neral Densit or advance in the understandin
sequpnCe st dortly amﬁﬁﬁdﬁ) W&%li He 58060 9% ioe 481 Whersin e aBWéfigy competltlvely
t
s e B0, B8, SOSRWRHRURL L P oY () e mpprosenic proen

Bl\/Ps/ OPs i nduce endochondral Hone differentiation

t hrough a cascade of events by which nmesenchynmal stem
cells differentiate into chondrocytes that lay down a
cartilage structure that is reabsorbed and repl aced by
bone tissue (see Bal emans et aI Dev Bi ol .

PN\ NN A P N Y Y.V N - o I
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am no acid sequence of BMP type Il receptor
pol ypepti des are provided in the GenBank database and
wo psodsso f or exanpl e, U25110 (SEQ | D NO 80 enpories20by018912
SEQ I D_NO 91); NM 033346 %SEQ I D NO 81 encoded by SEQ
(BMR) Tyee d Recepinr bindmgsite SEO(1)D RMBTypnHRkedptoy bBE@g dite, wherein the

5.an 48923 (SEQ | D. NO.83.encod S I D .
BMR V] R iIBHAR S RNe G028 ne OB yps hRepgptor polypeptide.
In alp@fRAPEMbBAREAL, IR RAAMACRH chhptiBs [0 tBMPRino aci
for exanpl e, CAA88759 (SEQ I D RO 84)" B?/gsét, RE00fino acids and no
morethagr75@pghe aedk capnprming @i asinofacidreequénoenfi§ BOID NO:5, 6, 10, 11, 14, or
18 structure (Scheufler et al., J . MI. Biol. 2
©87:103-15 ( 1999)). A ccording t o evolutionary trace
anal ysi g, é%§% QEmBNE/ - b fani th .
type | r egg%{' g£ [ rﬁgi&rﬁ% Si ?g{giatﬁgﬁ?yegggﬁﬁér‘%%%pat %F R for producing
an ahfibudlynigat shécifivwlyeindpp @ $ASY p&%@tﬁﬂé,&%méﬂfsinghﬂmﬁiﬁing a non-human
. Structure (Innis et al., Proteln EQ?. 13:839- 47 .
aningad (i) an impRRNqeER §OMBHSIBE atnentids plo. 7, Sefepl.dil, bt hdlicorpecutive amino

. 1S firnmed by the x-r cture . .
amd% #)xt %l\%—%?gpﬂs&ﬁé (r:x{eog% g{an %ﬁ\r&ggsr%}lté £ 3ming P?g]féis 8? ¥ gﬁsl{'lugqupeptlde having
the stQudtice St BrthAm SERIAONOR, 20( 58, ¢, 258 68.4n4t20R@dpable SPEliciting in a

redicted type Il receptor binding site is in good
non-hgmae rperpalydn Antitedy xthatabinds spesificadlyoo tERSOST Popeptide and that is

cosB s SRR SO0E) SO Ritp el bW i, e et
providee a%ﬂx@ﬁﬁbR@ﬁﬁﬁEi‘ﬁg_ anl AhtHYaY %t_s?@&ﬁ% 5iRds 28 LI SOST polypeptide,
sub-fam lies are subject to significant
compypsng tmeansizarg onel-hureguhrmabwithyanTiGmb®ien bomplisige a peptide at least
roteins. An intrjicate extracellular, control system
20 a&%}oset% Is W@Péﬁ?fe éhqzilia'}gﬁ.@lglpp aFids GOHRTSBBAR ainjogacid sequence of SEQ ID
NO: 9948 5] 2 ' iti - i
200! SRR e ARASMISHRUETE Ml e o s
an ant$hadytt hat tieds s pecifdatigi e alS @STipiolypeytide Snd idipairkrfofgstion ofa SOST
net. 15:3-6 (1999)). A nunmber of such TGF-beta
homedigr.ng protei ns have been identified, and on the

basis o ce di.vergen .t he anta ists.. ear :
to havefnelze\?/gﬁé\%g‘gt llgﬁ él\égnagsgon?ﬁyyl(%gcaa%@%’og%{ Hif%npggﬁg gp antibody that
modplaies® YGEgtLsigRal @ NRETWaY, icomprisifg \(Bhia8iiAkE€ Sntibody that specifically
. .antagoni sts include noggin, chordin, chordin-/z&e, .
bindg ¢ p ig@% PolyPapEre Whithecqnamiisee rh@miro peidtsequenéasdt!fyrth in any one of

l ' T I .., . and . .
QUSRS Dl 58 SELTBIS R S o o s
sequéRe gt SEQ dbfNer 2101 of he.5di {Axg(gg %Bfécclziiﬁ!?ﬁ%sﬁfgqfo?tastirﬁ& SiiHfcnt to permit

et al. (1998) Proc. Natl.
formatiorp @8 2N bpdy/PRS Tt pepgide eomgplex;pand Heteettph devdli ofdamtéhody/SOST

AT A e T W ——
signdling@ pathway. 98 Ghoth@SEHENdiRENL B HPGRR/ M Rads £H08 % or identifying an

_structuré reveal ed the binding interactions between
antibpde thapempaiot bindmg(dBroBMP &t a SQST plaltypeptidd 2Er@tsidd contacting (i) an
. (2002)). perposi tion of the noggin-BMP-7 structure
aml"é&?{ g‘aﬁgn?ﬁgﬁﬁﬁbgm@ﬁ@ *Bﬁ)ﬁsé"ip@}mep%% Whigh cempasis e dmipgcid sequence
i ihpdi iye b ir f, Dl ndi .
ot AEAOH AP DA RO Y230 ST bt By ALl DL 8T pepc
compvisingy angansinbd @s)d quddhPo? SEQND NYs Reioneinichr 80 LAd& conditions and

sequence of noggin is preceded by an N-term na

forag ﬁmsm tgpsnlt Symatipm ef aw pefibodyiSQRds peptide camplex; and detecting a
r d "clip” i dues 28-48). The type | .

vl SRS OB I8 ol ubd SR BUSE 2Bk e R hoay

impai#®bindarg ffa Bh® told FOSIDgBlyPer{deNg ghicudNEmbSmedR ke method for
receptor binding site is occluded by the carboxy

term nal portion of the clip8

domain. Two b-strands in
the core region near the Cterm nus of noggin al so
contact BMP-7 at the type Il receptor binding site.
Thi s bi ndi ng node enables a Noggin diner to
efficiently block all the receptor binding sites (two

e
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TG--beta binding protein conpetes with the wldtype
TGF- beta binding protein. Such conpetition would
woe@seiabd y bl ock the activity of the w | dtypePTEESIHOY/18912
bi nding protein and thus |lead to increased bone
identéfgingi dry antivodiy Shitanediilpes WrDGF-detai dgnaling ativedyearal friidentifying an
mol ecul e (pol ynucl eotide or oligonucleotide) that js )
antibagy thah nerpi basfing 0t HBMfe oo €S Bralypeptide, Wg%?ﬁ» Reptide comprises an

a:mmB%cMrlru;ééue%g% ofj§Edg ﬁ@(g%' ge1eq 1ty ?Flé solated if, for

fnto’a vecétor that is not a part
of the naknbtidr anvodiMente the u’f\%tl&xé}ﬁ@‘l’l&es a od for identifying an
nol ecul e that encodes a TGF-binding protein that has
antibpdye that éippaizst QST rlmmdheergf@ﬁ@mm, DRAPG$Ing cemaatnr;goﬁ) en antibody that
Anot her . exa

spec@ﬁal:l)éhl'ngf g‘ﬂ ﬁgiéafteﬁ)ojy%%gﬁggo mﬁ eﬂn&rés s,an amino acn@ sequence set forth in

any SHRITSER 1Y NOFM hes isedo, Bacheds wati () fkSe uh@sob@tpepﬁde comprising
not integrated i nto thé genom@ of an organi sm

an am$el atiédsequariceiof JIEQ dIDMN@c20-66 ray5 1be4 Dinder ecm@t,lorﬂl\md for a time
aQr conpose Jeast in art §f nucl.ei ¢ ac

suffiepegs. tsaegnﬁdfﬂmﬂ@nquoatne@ﬁ 94YPERT RSBHJHGME & uCagiing a level of
{ t I
o e sl 6 gl TR AR MGG Plescnce T gy thar
impaha\‘sosg“ltdmﬁ)dmeﬂﬁﬁham sequence of SEQ I D NGs: 55-57,
59, 61, 63, 65, 67, or 69 under stringent conditions
I'n addi i atpthercrmbediment; by ApLeption qrpviges pamethod for dentifying an
tlbggiytﬁzﬂc ln%peiab% E 1fen ?%Iﬁjﬁra? ﬁgﬁtg{ltg'tcgnﬁ%\ﬂnggc@}}t@fﬁl"ge 1f%n antibody that

specifiehlybialie & & @@STITpMy}zépﬁde Béhidhdenipriseedn binisestiésemence set forth in
conparison. As used herein, two am no acid se%uences

any qm\pé SEQOEANGS: o 26,3%l 68,7 ene® withdH) atilgast pre § STWW comprising

an oG5 oSl S, HNOTRNS, 37 5 R E Mt B8 o ime
sufﬁc?ﬂeﬁf' todetMit fhMRatiDACHfept éuﬁi%o&ﬁs% tiB@¢8mpRO%Ad detecting a level of
nucl eoti de sequence identity" if e nucl eoti des of

antibb g SOKT pemideocom}de&eqmpbrﬁh@sbmrdetecm sharpreshece af iagnentibody that
for maxi nal orres dence. nce conpari sons can.
incregges hong sngal GUTtRRY- %aanaa?laulgfo?fpﬁ&ﬁ@em» "E? BFRIJE fOPLises an amino
[ t L SEBQE. bi oi nformatics
aCIdE gglg%eldrgg@dglﬁ?g@\s/\h@gﬂ I|Ats pr ogﬂﬁced by DNASTAR

( Madi s oim, ceﬂb‘aﬁ'cp)mmﬂ)n; embodilvenSIf AfSiTddng yring Amaatibodyatthhem odulates a
NCBI web si

t
TGF(l{erwgwétnﬁ&amwy ikrideRtfying 3 Hatthody gt impajre binding,gf BMP to a
SOSE%&E}%%%@E %, E§/}Q8élﬁg¥1n% ﬁ?%élﬁ%%{iﬂh@fﬁﬂﬁﬁs g’rr(r)es{r’]}??l%}fr?oecﬁ&'efj formation, or for

identi®ing- kinewrbédy thudsiAcredses kKionk mihetdl econtent,{ #eeantfbody is present in a
exanpl e, Peruski and Peruski, The Internet_ and the New
biologjcgl @@ypleméh% anftihodyis 8 v figsh @mﬂkﬂdé’e ulnggerppseabedimentsithe purified

Pr ess t
antlbgu\{) s % ng ;1112% @t&gl% % on% %‘gtg%)d%fa %ﬁ%ﬁén&%o% a humanized
antibdayl o?&ﬁfaﬁ‘ﬂé%%rbmdlﬁg (Ti2) @ﬁirsOflaﬂ &ﬂﬁseﬁi&ib@&iéﬁm' ogy, pages

123-151 ( Press, Inc. 1997), and Bishop (ed.)
Gui de tBhasaraad @ﬁoﬁnb@nﬁpmﬁ|Qfgthem1@BeEU|Ht\ieGhor( mﬁd@ﬁm@e apparent

o T R L

d1sclbé1:%nhérteﬁﬁ LR §§QOFan§eraged B refé%enc@om Greeir @ﬂtlreﬁ@s a@N¥ each was
8, and preferab greater than 60% 65% 70% 75%

mcox@@%ed&ﬁdbw@@% 95% or 98% identity. Aternatively,
TG--beta binding-protein variants can be identified by
having at | east a 70% nucl eoti de sequence identity to

BRIEESEPRUFIOPDITHESRARINGES, 65, 67, or 69.

Moreover, the present invention contenplates TGF-beta
bi ndi ng- protei n pol ynucl eot i de variants havi ng greater
than 75% 80% 85% 90% or 95% identity to SEQID
NO 55 or 57. Regardless of the particular nmethod used
to identify a TG-beta bindi ng-protein variant
poI ynucl eot| de or varl ant TGF bet a b| nd| ng prot e| n,

N L, o o
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protein peptide i munogens may be desi gned and

prepared that include am no acid sequences within or
weosowssh ng the portions or regions of interartT/082004/018912

These antr bodi es may be useful to block or inpair

bi ndi ngFigurg hpreyeyts He{ilégrmqm@pﬁglepcg;oepcmtmomg ¢hamasteristic cystine-

oot SPGB 385 B8 TR 8 B o e

cystii8knbO#te eBustrated ik isoRd 1iREN AR Sx{rh AGTRA R ﬁdﬁﬁr ﬁf?)fwn by a dotted line, is
contenpl ated by the present invention include

uniqueitq hedfagdlys whichsgoanedpbiy B-hafrpeptisi ihithaBDystinctudi. nGhe polypeptldes

<3 LN O LA TR e —

(SE@1BROD6)L Fey BN EIhadis ﬁu%ﬁﬁ%blt gllseeget%uﬂ;rpﬁ {%‘E@@yo 97); TSHB:

I nventi on conpetltlve y nding o
thyr@oipyp dptai cdeirt prachsoBKFEQYIE NO:O8Y; EPWER: Bort @Vﬂlﬁbx&n@"fﬁ’ctor (SEQ ID

NORE: ML HEngn R PP O Gt '@&(3%3)’ HOER 't Geoysd (Xenopus
laevis. ﬁﬁﬁﬂéﬁ)ﬁgs%(g %3\?@‘ %’i) bpggwgre i} %528 ﬁ@@dg%tﬁ%ﬁ (SEQ ID

NO: H08)j BAGF: conmeetivé mmieygrbwm Pctsy ;hbaﬂsd}g(seq nbquc'mm) INOV: NovH

and/ or Type Il binding sites of the BW peptide to
(neplgobipstopiquayesrxaEdeasy servepmirimgonioled) o SEQ rD.NQ l@ﬁ) SOBRE: (SEQ ID
NO: {)&Sﬁ receptor binding sites on BVMP are available to

d to the Type | and Type Il receptors, thereby

| ncr easFiggretpoiN@strdtéred 3t intfel Onthe Ehe rBEiALNYOST (SOST Core).

interaction between a TGF-beta binding protein such™

SOST anbigarefGRefratsa Ho moslehef tHe conaatgions o ASGHP homodlmer

ener al occurs ach of. the ligand pairs fo
oo bR e S D it A Sedletr Al nint of Nogsin from five
differtt BENAR: Bikhh® AYGEP eAIIAN [ ; %Woilgﬁ leRcken ‘PW@@G{_}(IJHICK, SEQ

or prevent binding of SOST C onpet
ID N0 Aifmepnixilaveidnjo (INGCET XENBMPSEQSDEN G5 pEyj NOGG_FUGRU, SEQ

D BRSSP AHHA. 878 BBao- i mameSOST rom human
(SOSPIMANNISED | | ﬁb@’ﬁ’%a%&‘@(@@s&‘/ﬂ {{é‘”ﬁ‘t SRRP tNgf?d’)',tXnd mouse

(SOﬁmme,mmmarad in conplex with one diner of
hunman BMP-7 and anascﬁgzed by nmul ti wavel engt h anomal ous
di f f r ackiBwns S ngyate e@{%g@r/BMP -7 complgx structares élémez&MP homodimer

is shﬁgﬁ) Qg)cl)edboﬁtérndérog@&% :}%n% in’s tgcekmgiﬁe d'rl'he %)/g@lé ?Igpdlmer is shown

on topi dfdhdﬂ BMP Hﬁﬁer(m\&ﬁrtbdipﬁlohe arﬂﬁe teelel YRfink lthd th%ﬁﬁfﬁﬁl binding region,
bi nding sites) on a BMP dinmer. The |ocation of

the cermrmora@rld éheolrrﬂcmg@men thaN-tesminzed andiee Tegiens. be usef ul

i n nod he.i.nt GF- bet a

bi ndi n %‘l‘ t6tefierP§°tS § @OEE?F ﬁ‘r%%"??fﬁlai %&ﬁ%mdén%dhmﬁ located at
the S@8d Nhetenindldbgien.t AeBREsHiger of sHIGR!ihd6saddab %M%*ﬂfs otential BMP-

used as inmmunogens to generate antibodies R(

binding fragmant issshown am stick erodet iApherdyhalaniee essiinei fitdng i a hydrophobic
nvention, an antibody, or an
pOCk%frﬂnltB%ﬁR@qWﬂf oGSO ent thereof, that binds
specifically to a SOST pol ypepti de conpetitively
i nhibits binding of the SOST pol ypeptide to at | east
DETAHLD DESGIRIPEION GIOTHEMVENT®N ¢ protein (BWP) Type |
Recept bi nding site and a BWMP Type || Receptor
bi ndi ngf}@. PESenh Jnvention| prexidey akbedigthat memépaltyopégl to a SOST
di ncI
polyrRic Hbios M fring 165E AR, The Srdn ety oS pRivides sOST
polypeptade atrautogend thet by bb @sdd foe gBhaationodndtnglySIPRT these antibodies. The
pol ypepti de (am no acids at out positi onsl 56 of SEQ
ID NO 1). The pol ypepti des al so include a short
i nker peptide sequence that connects the N-term nal
region to the core region, for exanple, polypeptides
as provided in SEQ ID NG 47 (human) and SEQ | D NO 48
(rat) Shorter represent atlve N-term nus peptlde

o P — NN~ 1 N
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specifically bind are useful as i munogens. These
i mmunogens of the present invention nay be used for

WO pvani4sng an ani nal to generate a hunoral i nPEIES2004/018912
response that results in production of antibodies that

antilsquiéasi thaye be luyefbl woblbck ar ypedr binding TofeSOS T rpetypepode, which is a TGF-

i.nding siite or, both | ocated on a BVMP incl ude pepti des
betagwqu%gr%%ﬁp BiligaRg. paftigh Ry arhose SPTBROSSRIS Prefeing WE}{ mgy, glso block or
. T i . i {
B FYG0 FGRTSOTDATBE 2 B b0 BRE,

I Mmunog@hs ifiventioh Yelatee iSRet fontheedufsritind Aiscoergewiting the sclerostin

sanpl es contai ning anti bodi es, for exanple, sanples of i
polypeptidei quencei pbsnesHic sherl Bwtide sequeness theypreyspecifically recognized by

anti SRR oMottt B Pl ReBLb Ry LRy e ghein polypeptides
to BMIE SheRefich d61erodBy-BNB Bilﬂﬁlfg’cﬁﬁ&vxji&_ WE18 868sur vl a BMP Type I Receptor
i dentifying and selecting froma biol ogi cal sanple one

binding siterand®radBMP Typetll Reeeptorornding giten Aamblebeldpuethag an antibody that

o TG e B kBl LUl e T
fam3P WrGHoRins? iRPRIins REE! & Mo boRO WeBRGRAI N Broteins éBIt\){/Ps), should be

pol ynucl eotide that can be cloned and/or nodifie
underetoodrin imehtdenfol egarhple, Hnwllagle thecilivgubs aktnavion iofi atTgF-beta family

art and descr.i bed. herein. A "biologjcal sanple" as used
menpher 8T BMlgras24lops H@F’tga?fﬂT@ﬁ’ﬁ’GH’i %aagkysmira‘?eés st one or more BMPs
o (R eI bR L OB IR, TOF LR BB from binding to
the DGF-ohidmgprogein. bl ood sanpl e (from which serum or

pl asma may be prepared), biopsy specinen, tissue e
xpl ant , THE passeBuImVERton gpo ardyidssiisetide pads gelypeptide| immunogens that,

. ¢ . i .
une)%)regt%%?éﬂﬁggbf 1%5%?}&2 §§&?Jﬁgf%é(}/8f Edée%gp}{ 5n|qlsb§gfeeg %k f%gréullé{ltg ghereof that are

capdb®PBf &iHiBifink, Prevéritilg, LREmPRIFRAROQ §etredsioe 4 tstatidfically significant
physi cal state has been disrupted, for exanple, %¥
mangery danding of thii I6dehesa bindings protdin |SQSE itoene or more BMPs.  Exemplary

fracti onati on, honobgeni zati i Qchem i
peptde i gRs Hir BEPPRRE: Gne: TBphir 2 Pondl-ShBel pERD. 41-50. 51-
60, QF-7@Y 79I AeonSRAAVe SRTnoRLRIE 888 isDBrAtis ?Hl'@b@ptﬁil% fak P%ided herein (or of
froma subject or biological source. Thé subject or
a vapiantl thgicoH] swwhrepadesagoniprisengh foreinstancen emirouarich sequenas ,as set forth in
a ' cel | cul tur e.g., B cells imunized i. .
SE%E{‘)N&@%P, b 3.né g %@ags@gﬁ inventiea %lmra\srrl?fgpe@aﬁe Ad polypeptide
. L . | . e o that
imnih R ki PACLGD den S ARRSTHCHAY antibAES Sl thereof iha
are ¢ gpableto Miahibitings [pedventacd, dr Impuieingehe f ommanioh alfiSGRT domodimers. The
Jdmortalizable cell Iines, somatic cell hybrid cell .
antipqdigssof YiefireseBhinvVaRiRn aic wheiul dPe icrepeiag| the dwneral popdgnt and mineral
_ ; . . . _
denfATSHRE TR ol ol ol uRERR L 485 orbone minera
conteh, irRfuddig feRikhmpR, HRedse, gdhetiopaddisposifioSabideiith ¢hat result in the lack
entire pol ypepti de sequence of a SOST pol ypepti de and )
of ushaf benecle hadue @ Hraturehiheapauties SaETilast hone sesogption or that kill bone
fo seqqggce(iq)c% on wi th anot her peptide in the series.
AP S5V MRS Por ti on woul d preferably be at | east
four amno acids, and nore preferably 5, 6, 7, 8, 9,
or 10 am no acids. Each peptide may be used to
Sclergstagnisze an animal, the sera collected fromthe
animal, .and tested in an assay . to.identify whic _

ol SelistReing SR SareY 1@ AECTRbAPYe BNl dapsity in humans.
|l QR W& &l bh & séh, V.1 SO 5: Opitz et al.
t sgk%'s%gsegfg ed fr o% %L?Clh i dent F%g‘id&%mmm 2,6%9%18?%% g PRz et Al

according to methods known inlkhe art and descri bed
herein. Peptides, polypeptides, and ot her non-peptide
nol ecul es that specifically bind to a TG beta bi ndi ng
protein such as SOST are contenplated by this
invention. As used herein, a nolecule is said to

L Y a o —— — — . . .
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associ ation and di ssoci ati on phases of the binding
reaction. The ratio of these values gives the apparent
we@eouslideso um constant (affinity) (see, e.g., VBtTAS®04/018912
al ., Cancer Res. 53:2560-65 (1993)). An anti body
eds. E}%Qﬁﬁh%rt@nﬁé}ﬁelﬂ{uﬁﬁ@ "('Beﬂﬁlv %hhgé} f%Y) B§1.859) {002 @R¥rder similar to
i mmunogl obul i n cl ass, for exanp IgG " 1gE, I'gM 19D,
van Bucheghhyperostesys tm”ucﬂjtsaenadhﬁaata)hmtqrosdblyl differing oadielogic appearance

ot R s G T el of eSS 0SS B inde and
mld(n@rfﬁfg@fs in F}Bﬁ%tcaségr SEl@FJs ngqgtrrowauﬁ toH @S Be %%%somal semi-
cane uman, or ot pri nmat e. e anti body nmay
dombﬁnﬁﬂlsorﬂélethﬁaisl charagtedinéd bpd\ydelmdﬁadmawﬁl dclekcnm/\hasmm of the bone in
the art may be used to generate anti bodies, polyclo
the agyt; s“élwaconérthedﬁ PEQBPRSIVeamalyeteests alpahagps é‘e‘éﬁé@w?r}t@ aspect that is

assok% ed gljggg?a%fg@ o}p {ra | Ergm% g?géée}(sﬁﬁieg t%%etﬁcﬁ-r ﬁclerosteoms Syndrome is

asso€iR@d ﬂﬁﬁf Rébd TAIFRY @h@ bddilng Th$feétle&)nd?%dhﬂ§ ﬁﬂﬁffﬁrﬂe‘ight of six feet or more.
desi gned to have desirable properties. For exanple,

by
In a dgitomfthe jawi of parsoah wathdhwo@onrhtwntlms |a@rvnuauﬁllmar@samgzrance The

bond el ofeh R MmO AEords Enect 1 o Beel i sitdingiyiduals, and

bond MRBA dehdist cam{d #old F&ﬁ&beel%rﬁﬁﬂvﬁhﬁ @3S 1inQBfparison to unaffected
const ant reglon domai n from a second, distinct

mbhngﬁnallan speci es. Mdst commonly, a chlnerlc anti body .

2 gf’]stm;L WS@E%Q%}?%@QQ{E%ggC%g '?rgacl:'ﬁi i ﬁ{l:(g}?.rr%qs of Dutch descent in
Soutﬁh&tﬁ@ﬁ ' Rﬂn‘M&b’?mﬁ Cf'vgr 1%v1dnﬂm{h%%nk%egg&mlét% is a carrier

he conplenent ar rmning regions erived
of t}ferrmlratﬂd (13511063 ﬂretemiﬁylgbtm)y Thehiotatico slicsvs IﬂOI%i pargtrance. Anecdotal reports
specificity for an antigen, into human-derived V

lndlqa&gshahlnpfeafﬁéi\m Tpisgrab dEnsitychan brem obrsryedaa I@Eﬁﬁ%wﬁtes but they have
no a%s%glla&:ﬁ o%géﬁg,% 3 egxﬁda‘c{}?f& &Bht%l‘é%ﬂ%?ﬁtﬂ?y be generat ed
pr ot eol Nbl atbndm%ﬁy bﬂﬂlefpiiuht@t&ﬁ@pbmam& dﬁ(@j}l}lﬁtbe@m obderved in patients
di sul fi de bonds and al kyl ation. Alternatively, such
withf sclegonisesis. rinypagtiondarbeo géﬁemadl@@ony)f EEewtitioEane gedheertisone occurs,

neer| techn ant i bodi es
and SOOI By BACHHIRT i, oiborid Vet SHtpR Mhtpafét Bikers (such as
oste6B 1 ispatifid QlkBlikt PidspNathes, whtbdbalkiRypel Pfdcbnag%ﬁseyproaépnde (PICP),
described herein. Binding properties of an antibody t

and totali@Hk e lbsmtasg (predt einrern@yrrgOmer. dnIRAene’ 348 €$8%) indicate that

hype AT G AR o b D (s ke By el BBl decreased

osteécfm%'"h‘eﬁ(li?f'lp'&b@éﬂv@@ asl FAEHRRR] Bl inBfkersC ¥ YoRE %EJrSﬁSn (pyridinoline,
I mrunoel ectrophoresi s, radioi nfrunoassays, dot bl ot
deoms}ay]molmn,hll‘ﬂ)-ltctlopnptlde awimpet i tydoxypsdiays, plasnth tthﬁrate resistant acid

I whi ch may he rea perfored by those having
phosahaﬁwaf@deelaﬁoww gﬁ%( (8ged omicy, suprg))s. Patent Nos.

4, 376, 1g

L nbor at 096%8%% 158&162%93% 'Bk‘?ﬂ%_la 1ﬂl1al dd@g%’g&g dF 6Sne throughout the
skeldtd® Bding théuifétimalofrte affedyd imdl\@dmim’ IIﬁ(hdnmfzygIﬁésl tﬁe continual deposition

expressing a TG--beta bhinding protein such as a SOST

of bensiyipersl leads tomrqveraeway ofhone ithareds fithe fkeéQ!OIS@B?TC mechanoreceptors
are at%%érx geg t Elgﬁl' bag% tc|¥%[ “‘%géﬁ‘. @ogmd&é'gom gﬁ@%ﬁlergst 037%2 SI%ISg)rowth of the

boneSU@ﬂ"ltHéeﬂ&ullld%‘édm doghiglegRhpE &b Ynd reOérﬁ@zilW ke debtﬁa&@ga) excessive
of a larger polygeptlde by reconbi nant nol ecul ar
hydrpgtatiopsstge €8 the prawmytepe éhaqmﬁ@amq/myydtfﬁlés |sglets>swpér0bserved in all

otheibgéfx{ gctﬁ? aléelll ?% mo% ag%rgaﬂ(gftgc eltPCOdl Il Ot%nec‘(ened resulting in a

skllled in the art may routlﬁély pr epare SCST

pol ypepti de for use as i nmunogens. Peptides may be
chem cal ly synthesized by methods as described herein
and known in the art. Alternatively, peptides may be
generated by proteolytlc cleavage of a SCST

o o,
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or bovine serum al bumn (BSA) or the |ike. A
pol ypepti de or peptide i nmunogen nmay include one or
worps/oa@si ti onal am no acids at either the N tBCTUSED4/018912
or CGtermnal end that facilitate the conjugation
subsRhigldatre&e{if bone s&a@tmdmabémm@onﬁemﬁg g@ierificregsed in thickness, which
facilitate conjugation of geptlde to KLH). O her
in tughinprsasgs itk steentnnd dhapratierwlanbonst \Bslaseticeonss apnegt pensually opaque to
Xerav By be substituted to prevent conjugation at that
3ﬁart|cular amno acid position to a carrier
pol ypepThélgrd SerBtic mbtdtivhithaitid REpchsiid fod ScleRssteddR FyRlirome has been
cysteine at internal positions of a
localpret ytp it Fegternpedplivingks) chjomnayneb &7.s b geriet withig this region encodes a novel

kB S B bR BRSSPI 6 30s
o5 A e UL T30 G 577 gt

relat@k @naltering-ve nndlutating nthé dével Gblf scleewnpl reb e tlad¢fosenbe weful in treating
t he Ri bi Adjuvant System (Corixa Corporation, Seattle,

condw%ns ang disgasgs, rel@e@ to abngpng\hoae dgyeloprg% 1°R detq:ﬂ@ratlon As described in
morén%%p&glg&, gﬁﬁo*aﬁes t%nut %géc?gcdllgltb%c? H)etlhﬁg;i'@lbew tﬁn@ﬁ%-protem, sclerostin

er o eren utes
(alsol refer@p &6 hérereal Beer of Bd SOBTY Ghdyetsd IYscd it idcBeaséIbéid Mineral content thus
intradermal |y, or subcutaneously. general , after

treatinge prgviesting, njetasding mrogisssietl, sorr @r@ewetn@ﬂwéh%rsymmms of a number of
boost er i mmuni zati ons according to a preferred

Behedul e that may vary according to, inter alia, the

antigen, the adjuvant (if any), and/or the particular

ani mal species. The i mmune response nay be nonitored

TGFRetp8npasttinihl | y bl eeding the ani mal and preparing and
anal yzing sera | a n i noass ch a s an,LLSA.or
Qich or ARPE; TTiGrh auSES B S FEn b flde o inctude any
| t
ko B T B AR P T bR Muperfamily
whlcpemlm@hsdmhé ynotghogemin prdtahe (BMEspohlge hxmhaiedamtheﬁﬁ@&beta superfamily

may be exsangui nat ed. Pol ycl onal antibodi es that bind
are 'J;%%gpqalrg%ﬂppgys,t\ghlplh éhqt@: b andergtopd ity @efﬁq@tg}qprdpore receptors that are
r
specﬂi%pftof ? ¥la} ?feﬂ'n g‘{]rf)dr}rg ;ﬁgférsg r?éﬁ(ﬁg'%/ ﬂg&lﬁ? o%thi)% and TGF-beta
bmdﬂgt;edstﬁmtsJ wkhlch shafld ba mh&er@tbb@tﬁalteﬁgrta phy ofrmybrdopolypepudes with specific
performed wherein the TGF-beta binding p rotein o r
bindiag; 3ffaity fer amaawvlaba@vnlzergécﬁubsqf afonerabers 1of the dighi- h@ﬁa superfamﬂy

SRR, P58 ALhRLATS T A BB REBEE rosin o

SOSTOr PeBAutIBotidee sdqi¥iRset | ddoding | SOST ria oSOSM abariafisi ROFa@Sus animals,
that are prepared by conventional inmunization and

includigig humans,care prayeded deesn wsSEQIONQs $5h86,67n5Ard 1k ABVGS, and 67 and 69

(e GREARD Y RHIGS BEvpeRar PR 8 gL AR - o 3860, 62, 64, 66, 68,

and Y€GREBHGTy). M¥ECsONY. saMtéIQQ%SE% 3t9f365t11b5a@9t4@5 and 6,495,736, See
specific antlgens fray be obt ai ned by’ net known

also telgo,SBalsinlahSl etdali, 2Q0BeDew. tBidk 260:2B by S@mmpd:teal K&RP ek @lthopaed Res.

1ol ATl D Bl o Bl g 1 o
Va1 & GOIN ) ; gnt
Bub*’f%% al. &91 Qeéﬁ%%%&l i{ﬁ%ﬁ’g{ f,()gggf{zc gé’efona 52:354; Ebara et al.,
ZOO%Sﬁznbdd(lésSuﬂﬂ b1 ): Sldyiindéstdxen2 M2 dligindn & I:S'lgida(bhggﬂ?a}@onents of the
Anal yses, Pl enum Press, Kennett, MKearn, and Bech

Tranef@a@mg Grovgo acianf Fapilypdeisiakt Univemiy Bigras CW&F&rtatlons No. 17).
Har |
tr | ow 3¢l ARG elbedonfi! cbritfl 10 HRGDOSC LRRARCHRION that share

nonocl onal antlbodles agalnst3prote|ns expressed in E.
coli,” in DNA Coning 2: Expression Systens, 2nd
Edition, G over et al. (eds.), page 93 (Oxford

Uni versity Press 1995)). Anti body fragnments may be
derlved therefron1u3|ng any SU|tabIe standard

M T . o, .
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supernatants of hybridoma cultures. An alternative
nmet hod for production of a nurine nonocl onal anti body
WO 3005014680 ect the hybridoma cells into the perP¢DOsERD4/018912
cavity of a syngeneicnouse, tor exanple, a nouse that
comh@® d2qedhck lefdicdts 48l fructyihl mbaReatiidtieelonti@ymantettiary levels. This
formation of ascites fluid containing the nonocl onal )
proteiftfppnexembn d@d%w&Ptf@fﬁtqf (hirlpgisalcrgspaecs; thaf affestia darge variety of cell

type ﬂglklfahg gqf bti[le C%er{l u % S’f’&?ﬂ ket Ottélmé f z%%? Sl}*tlp%(r:tggtl filttons in pattern
fornfafioR BRE @g§@%¥01mﬁtmnpddﬂ%%m90§1 ABVAbMAasht. In adults, TGF-beta family
i ze-exclusion ¢ hromatography, and i on-exchange
mendmamaumgxi\aqdh §or(eseeplef mrwemulri}dabng,@@he gemairand pbage gemodeling, and in
12 and nes

mod-% ﬂ%élée( pxgﬁulbef s H’gi‘%&t&m (T%eta ppﬁyp%tll(}%,dgns superfamily
1nc11."1j3; Wuh&fvn% th’igirhs bwthlGnd Qfé nfiftidiP ‘ha&tu:ke (GDFs), and Glial-

mana Press, Inc. 1992)). Monoc ant1 bodi es may
Deribed Murdtnopﬂlcﬂilacafri (@DNSFS)) thmat}ogllamnﬂmatluﬁlm gstah‘hshed through general
appropriate ligand sel ected based on particul
seqlﬁp@p@latuirqg;sthgfblp ReSPs¢ific @gﬁ?n(lgtoga gerreéadvsyb@pn]yr gzh{idlgﬂ%ql gtratification
VRE, ecif
w1thérlrj Iﬁlteas@ﬁ é‘a.tﬂlg g§ n@ﬁgsﬁ)%r%i tk)(‘s ger s@&&en)g% e gg:hg% b&weln members of the
small@iCdrogle Bf 6dreiin indtanb¥sp biehrasGyitia BMIPHS| BMIHSI afd BNH’QV othe amino acid
(I'ight chain or heavy chain) antibody,
percgift identiy cm@bpbe anhighoy’57amnmong Tarmbrss of meh@mdber group. This level of

1den§ ??#)Pds.ﬁgu_n%lg f gp”%{‘ehaa rv&‘é%ciue?lgeit F]ot gﬁ sgg he ﬂ?y Exﬁ)chen?lcal elements of
the ETERS thai$eBhrated Mt FFHAN obRr ﬁleﬁib@ﬁrbﬂm@ﬁﬁée@ miu ant i body.
Human nonocl onal anti bodi es may be generated by any
number dhe cexstah rstwé@rewf {6 Hnhétah haShhma dﬁtwmnqdo rldhie rganqral fold of the
in the art. w | famli
TGH A, OMORE SBMEnich ST pROPIeh, ElEleRTp B g ormed by three
dlsu(plﬁ%é)br{dg@Q SHRKAFBLIAN v@ﬁcﬂh‘é RRBi1REd bPBRE @isul*ﬁhﬁi@ ®riagt liSantiparallel.
ontal ning Bl ynmphocytes), in vit
| Mmuni zdGHebets farilymemBeseidma] by usiuomgdhe fqnineeam ofhdtero-oligomeric
frominmuni zed transgenjc mce carr i nserted hunma

recepmg@)ﬂeésm {l};a@sgﬁgyn P gﬁgfhe&h stgng lﬁﬁ‘ﬁlﬁ?ﬁ two distinct sulhfamlhes of
r th
tranérﬁ%ﬂglg%g% g%ﬁgdétﬂ e%g&vﬁ%lﬁgfﬁ r? ,a%@bl'agizd L t)g):] gf least seven type I

receﬁloiisihrﬁsﬁlﬁetybe TeteBeptdr® haex Begol 16enti’f£ﬁﬁlﬂﬁed1ﬁﬁ\®®havmaﬂ al. Cytokzne Growth
ant i bodi es n8¥ be obtained fromtransgenic mce th

FaclegRev.petho b P Mvazang ghpbdiie /mpeedls 131 hirp 2000). *Fach member of
the TEF! b%ga? flal%sl bln(L %3 ggﬂgrg%tglgst%rh &tﬁn%@%eqr&gg Et:yplgbﬁ l:h%gﬁtors both of

or O uman an r om't
whiéd ﬂedﬁ&fddl fbﬁ@lgnilﬁf X anP bifrend Yndde ERS? "IE{}'F-Béta reddpiod faBtivation, a TGF-
Genet. 7:13, 1994; Lonberg et al., Nature 368: 856,
betallggupd ﬁrgtybmris & tl@ﬁ type ﬂhteceptnﬁﬁﬁbR@I)5mlch1@gm Tequuigs a type I receptor

(Tb%i e nftogfl gtlkgghé(&pea@tygg g t%‘ggre ‘EE@%{” 'ﬁ'lge' tgPéI' g?eZ:e;%i% rg%nnot bind ligand
in th‘é%sedxe oY TbRCAA THRCIE tHedhedstiodytatel THRON Sred @finBMtHKEY a domain rich in

el ements of the human heavy and |ight chain |ocus are
glycinetand dexecresidies €1 dnmnbm the wtadlmmhre@b Ifegmm thateby enfiating TbR-I.

stemcell lines t |n eted di tions :
The SHE RS STR TSP B ATYS-ChEr Dagieab: thpiier i Smad family
HUSHRIRAR 16 thedluck Q"zh ) ModihR tEGMkion of specifi
Ofpﬁkig%ﬁ' 199%? lgoruc&arrpl~e ﬁﬁhngn ?nnuno &oEolﬁmchgmws
transgenes may be m ni - gene constructs, or transloc

on yeast art|f|C|aI chronnsones mhlch undergo B
Bong MarphogeniciRrotempgABM atog , 3t

the nou g‘%gge ﬂtﬁé ﬂﬁderdmﬁ%m&fe' feﬂﬁénowéshﬁg Ecﬁeﬁtxﬁcatxon of

may be 0O t I muni zi ng_t transgenic mice

whi ch may then produce human &nti bodi es specific for
the antigen. Lynphoid cells of the inmmunized
transgeni cm ce can be used to produce human

anti body-secreting hybridomas according to the nethods
descrlbed hereln Polyclonal ‘sera contalnlng hunan

o o - I - Y "
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anti body, for exanple, pepsin or papain digestion of
whol e anti bodi es according to conventional nethods. As
w@eooslolassd rat i on, anti body fragnents can be prpdnuszodgiso12

enzymati c cleavage of antibodies with pepsin to
the @MY/% Rsq @@Vﬂr%ﬁgﬁ@ﬁ@g@mquﬁdmﬂ@i’s) @hicBhiegufateagantitdge and bone

furth a thi d tot
S B L RS U IO 1S, o
f bé’rﬁ 6
of eléifts b aahval nds@Rhlyman st‘éﬁf‘c?ﬁy@%{eﬂﬁ%qnfﬁs%lﬁr%fiﬁ)cgtsult]gat lay down a

bl ocki ng group for the sul gr oups
cartifage giredters\thayds thbshirlsed dnddeplacadidndseme tidSuedBee Balemans et al., Dev. Biol.

natlc cleavage usi ng papain
250: z#tg{’]rc]@éb%\ﬁo o cbfoCa T e e dommatian o fapariiage, hypertrophy and
CﬁlClEE%anpipfgeﬁ thdll 'cﬁﬁi@zf glr?%? ﬁb\"ggt)g gcg 81%r ?,\tlgo%sg %igef%l)aﬁ{f and formation of
bonel Asdeﬂ‘cﬁbed adve, therBMPs@mqu 2Bl4orah&%ste§g9en?c3ﬁroteli9@%nd -2, OP-1

ngé Bi ochem J. 73:119, 1959; Edel man et a
and WBr ) dire. r-8- EieaPapl 83043 (BMP2KcGerdink FIR64% (RUB3);: Geanldnk P55107

PRSI BIFRR iy SRS B0 e, Centen

PZ?WP@MPSMGMW EabnSBMPE)OIEnERme 8|
ain fragnents (Fd), furtﬁgr cl eavi ng 8g?§fPhﬁﬂ2 @%ﬁﬁ¥m<}34820

(BM8$) SierBpanke @MS. BMEe (GeoBhnk 69532 eamaoy eﬁﬂm@aq]u e)@539o (BMP11,

cro Rt A YRS L B T G G shie mermber

of thaMdbeety sup&GIRIDg. TRY Bl BFola ’
BMPg(Snet i cal | {)/ eng%eer ed pr% el né{%awg%%gwlaﬁﬂg among members of the

P iswlodymilynsuggests fhat thepdee impostastie chd mc&rrﬂhtld:@ﬁfpnteﬁt and function of

0 exagnpl e, .antj body fragnents
anip R Ph PR ol glw@mggn%smdsqsrq@ge@mt e YBHOPs play malipl
lesGR Ak dlet¥ BéresiB] BchBM
e he vgrlgéagl e lrgglg1 gﬂ%fd e\Fﬁ%mﬁ]élg\%% %&ﬁ hatn cin %ﬁgssues Different
BMPy &nulybnwm’utrssalsgllmve fadlogipall yquetidsde ﬁ@’l(ﬁl@ WBE &Ml types, including
ght and heavy vari abl e regi ons are connect ed
mOHWeé’ ﬁ%‘ﬁiqhale CF#lﬁak@Fse@gmalpWHSeuan ) netgerpl detls. maBMPs regulate cell

prollf;egag@g %gg 'd?ﬁer%iﬁa:tl%n C&F:ﬁ‘lé)?# %ROP ng am (26 lsg ﬁontﬁq} Jundamental roles,

for @ntphdiefiofight hasymiasent nbﬁl‘é@éﬁe‘s@ N RERLEMS b}'.»éfteﬁﬁﬁ'g’ F b$@Sembryonic
at | east one vari abl e region domai n. The vari abl

develP%‘@F'ﬁrﬁl’écﬁfﬁ?Wgﬁwlso@f dhumher ef organy inghiding ﬁxellddney, gut, lung, teeth,
limb, SRR S|Bd&pﬁ$&%%$%%n%genera |y conprise at |east one

hypervarla ¥ §“H8{uence responsible for
ant i geBNIP§ g Rgn @Bzt s gk Hr&AtRF BRteih® Oport Hln{etiﬁ&?on the BMPs
with one or nore frameworK Sequences gener ?

are profeolyjeallyplgay e(( W}thme@e onll dvynaldmanmxyberrmnyl matuteqbbems that are then

secre 8 ERRPEIEE Rl PR T B8 Bt S5 s i gl ranscucion
by bifiéif esomery [5Poth Gy NG ag)ﬁtlf‘gg%lféﬁtg?eogfne BB Neceptrs. Type I

whi ch i's capabl e of i ndepen ng an |gen
receptort ét whick BMPisninty .act\hs digamdsi meluyle BM@RVIA §@s®known as ALK-3),
-V, or diners.

PR B i AL P ok Lo Lol hove a5 SatR-Dorf the type I

recept??se Pg@%ta?‘lt g [;1‘) ]? tp‘;é gq ceﬁgﬁ ( Ef?I\f ,#(fqpvtgigpr Z}é{j }ﬁgﬁ and Activin

type B GACR-1TRY (See Baka@Bict ¥1. (‘sﬂplﬁll afld edféieRdes Gite® Gckdin). fI‘Hlynucleotlde
e le via a_disulfide bond between the two variab
Sequea‘&ﬁgqulﬁ the incodadoaginoaagid r@tence of léMé’nmpe larggeptor qielypeptldes are
nke gl T
providsP e, (MRS SRR Ffh 5, Myl Ftd! (ERL D mour
encodadnini 1SBY I@nm@ﬁnememwsmomntN@"?pfenc&yede%gl §EQF@§ NO:86);
version is neant a variable region domain that ’
been created using recombi nant DNA engi neering
t echni ques. Such engi neered versions include those
created, for exanple, froma specific antibody
vari abl e region by insertions, deletions, or changes
|n or to t he an1no aC|d sequences of the speC|f|c

—W

-~ a1 " o o
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humani zed anti bodi es, may al so be generated accordi ng
to the present invention. A chineric antibody has at
wo e@shiwne constant regi on donmain derived fronmPer/i52084/018912

manmmal i an species and at | east one variable region

NM d1a0h (3B v evD:78 encaled &g@ED IDINGD: BTG S7HRINEGEQRID NO:74 encoded by
species (see, e.qg., Mrrison et al, Proc. Natl. Acad,

SEQHIY NOSH): BV 988445 5Q 53 NG 7S encqded b SEQITR NS 8P g D38082 (SEQ

chi 1.G anti e~Gonst - i
1D 078 P i bECRY AR Hob OfRE RolytEb Rl Mudlefl bR B Freceptors are
prowd¥di iabthe G&Ba8R dheibasd) Bfkkytple] NPT 192NSEQTED NO:77); BAA19765

monocl onal anti body, such as the variable region
(SEQ4PiN@J 8Y; rap e A BAA80A & SEQAD, NOr 7 Nalelyancleesidsseguraices and the encoded

.ant i.hod i nt tor_contai ning a nucleotide .
i g e TR el FEERPT SREPRRATER ToREPdied in the GenBank
datah£8! M0 {nSk8e, ﬁ)fg:xamage', mﬁu@'(]SEthﬁ hedR0ER#R¥ER] by SEQ ID NO:91);
178:459-76 ('1989); 'l's et al., Nucleic Acids Res.
NM 2133292 {SEQ IA293R)L. erdpdedpyoSE@xBENN@:92); hdM_001204 (SEQ ID NO:82
pol ynugl eot i de_seguence encodin h ight c
encas {tab BT LY AT S Ene AR N 53reaeh PfE@dD NO:94)
. ) ; ! el e /
AddlRREL PO GIE RqlBiEetofh ABE A Nehhifhs ' SR phRided i the GenBark
datab®g) fon ex@ipleCRA’8T5 99 SEQPIAY Weg4)ect or, the
pol ynucl eoti de sequence encodi ng the heavy chain .
vari abl BMRsyi imilef te HethefoRydingkapt FFPHSAVOHay Bemodimer structure
ed iin,f Wi u NGodi . .
(ScrEfidre gy A B 2y S CBo e el f 0 Wb race analysis
perfér@Hdh. thd BRIMTGE-§ frdily, IlBMIE 88 [ 8dtepto€ BindihgSsite @@l @gbe 11 receptor
~ may depend upon the effector functions desired for the
bindpgr siecvaramanped todty syréacg of theoBMPestaturs (Innig gt alpiffralefyLng. 13:839-

7 B P R B R TP G Bl B Bl Eontimea by e
x-raf WRENA 0¢ BRIPLSBMP RéRPle IAXRERDRXOMNICkelt leaCNNBBME Surg. Am.
ant i body. Anot her nethod known in the art for

83ARuppl A{RtnD):8AiSTdr(260bnt | Budpedictesl typadl oepeptr binding site is in good
reconbi nation (e.qg., P . 482, 856). A
AgreRBANt Y Fﬁdﬁﬁ%‘_%‘ﬁ?ﬁ&%@%ﬁ%ﬁ?ﬁ '53@9?‘0@0 RiprGogplex (Hart et al., Nat.
CRRY | £503. i > AP TIA system.
S PR S383 EQRDREIES 1 SHF3HE1R o WIBMLABP Reopor T sy
pl ur al i Tiie BMPLRIRd Aletiviiv edb{famoitieanrd sahjevd gbd cipnlficano post-translational
non- human _mammal.i an species, at. | east one hunman

reguiationay & Ghrbsteinding Rigichl, Anniitrcatsm sirgpetplap copigel pystem exists,

nogl gbuld. n. c t..r i trage
e oA Rk IS SLMt 1 BhBRuenty ome o
comPkaRlcetivly wath ®MHs|d risdtifvidsi tord istapt their blidlokicaltd @ivity (Smith, Trends
identification of human vari abl e franmework regi ons

Genet3$:3r d 98Bt Mmawpbegefusich d Ghbetp bhldnmﬁtemsalg@wpw identified, and

eqi.ons of the chineric antibody. Wthout w shi
on BEHRERRY enlelPy TGEGCE, B AP SR bo JeT PR b0 Bitependently
becaubk @K itho 0stkt SRprifnafy BeqiRAt e6nsRRfatiBRdYInWdrtebFat& @inthgbnists include
pecific b inding affinity for a T G--beta b inding p
noggint eheording thardintlike, sfobistatip, (EIRR,r 8¢ EMidd@icremss prefpinbdamily, and

subs .ally the sa affinity for a TG--beta. bindin :
sclegit e BrosRBH ERETOR Ar i A RBTSGPS SUdnpAinye PG Pipehanism of
antag&ﬁﬁfl s@{)n?sf & difer RFIRIBITRAS afBYoRSs UeBhueREEdl. AODRNPIOE. Natl. Acad.
or TGFbeta binding protein. See, e.g., Jones et al.
Sci. U33®5MNB3#r9843R1: 522-25; R echnmann et al., 1988 Nature
332: 323-27. si gni ng_such a hupani.zed anti may . .
Cher of o6 RS LATE R LRI G ESHRE i 5 B POy SR Agist nogein have
U Ygoh) BHL PRASs Qfithign BATHANTRAMERRARE! &1, 1996). A
amo?&g?%%@?&%or g%awﬁﬁe, ﬂy c&%pgtergmv elgﬁﬁ, ghd t hen 996)
conparing the CDR | oops and déterminants to known
human CDR | oop structures and determ nants. See, e.g.,
Padl an et al., 1995 FASEB 9: 133-39; Chothia et al.
1989 Nature, 342:377-383. Conputer nodeling nay al so
be used to conpare human structural tenplates selected
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techni ques well known in the art. Residue switching is
only carried out with noieties which are at | east
w@200si0adeby exposed (sol vent accessible), and CBEBUSR04/018912
exercised in the replacenent of am no acid residues
study bfithemay gin B P &J’njpiéi stogmnire eévfeeketl tiobihdiag tilﬁeﬂa'ctimys between the two
structure of Vr such as pro

proteins, §FRPPe sifclo h%{t”ﬁé?j o 4dci2000)) nStIIPﬁrBOSH&H‘n of the fogein-BMP-7
strucgtﬁ'g %lnt g%%og\éfg Wéﬂ%ﬁg tcg@g ?%é)l Egtzat q{og%{nhtﬂﬁdmg effectively

masl{saidtﬁi peiss SEbmdaRt dpitobes @d], BMPIType It ’I@E@Sﬂ rdcBgtor binding sites) on
residues identified as buried or nostl i ed
BMR-go[The Aysteinerich seafialéyequenrs of egggme%pn@eftdeé\b@@ntNrtermmal segment of

tici ate i n. hon-,coval ent ectrost.ati
abouf 30" arinB et rebishen Rl SR Ftbet ol oL kb, CBRRMTRRRS. The tpe T
receft6Bindhg feds toeﬁudlé%ﬂ))dHﬁSthErﬁ{ﬁlﬁ%ﬁJA/Sﬂtht%tc'hFlQfo‘ﬂ{a‘”t'ﬁ of Noggin, and
regi ons of the FRs which are believed to influence the

the typrall oedeptdr'binding siter i ostlnded by 8 afboxlyecr@biul ipogs of the clip domain.
Egese desi.gn criteria ared%hen use
Two

SIEARGS MR SomreTegi Rrar tedferdsrmiausy é]f’g%lg[iig;%raé’%ﬁ%la&f% at the type
11 reQpt A Hifdih g Elt@.eéﬂﬁé b‘?&qné hiQaL eﬁenﬁt 2 Rog n%bﬁﬁ%fﬁbl@ﬁﬂgﬂ 8lock all the

site I nto human-appearTi ng FRs be used t
recefitoabiatiag tsitesafrwalypel anéitws tyfperll tdoeptexinnéag isives) oh a BMP dimer.
reconbi nant human anti bodi es that exhibit the antigen
specificity of the rodent antibody nol ecul e. An

scle3th pbORAliATELAPAnd Ring B ddagladNt | DOdi s that
ndi ng protein or

vari ant Th¢ BMBRGmiponishecleabtih YU, PhiageNek. 47,395,519 6,489,445, and
Wnter et al., 1994 nnu. Rev. |mruno

6 495,2%61,3@551350 gﬁQtB}]NQs db 20, 38000, A3y 64 ﬁéﬂﬁﬁﬂand 70), possesses a nearly

cend B8 s TR R BRRCEA R B RS, i Gremin, and

HurrRR20&b¥@6! &id SAGH (UM PRert CNEHH0,263)SBhtCEindsH no homology at the
fragnents (Fab, Fv, sFv, or nul tiners t hereof) that

nucléitidd lsymdo(ifdri baskyound iTfoRnitea she gdmarrgll)p&bueat reloMol. Cell 1:673-683

1998 ' Eleroion Pty s wiersioorboineficE s ot 1BelGE-beta binding:
prote(%‘;i_‘SSgy S%R AbNOF, r&?and\@% AACifé‘gd hetetn, ¥SAGH %e?ﬂl?tﬁdfﬁ% -protein variant

t1ng- Mees et a Strategi és in Ml ecul ar
polyBickdodigy r&feds-t8 nudR&03cid Kmiﬁgubtthal encode8 AlpdPypeptiddNbdving an amino acid
/cad, ScL USA _88; 4363 66; Hoogenboom et al 1992 J.
sequmeégat 1B|adpoc§§?atggll ngsggtonsd%lﬁqugb D& é“bsétttttlo§| of ong oggqore nucleotides)
r refe e 5
of SE@? r]rjp ‘lftgi?ga 55. 56]6?2? égcgﬂfkgr ﬁ? ngreg“f pﬁ&?lg}vggalﬁbﬁ{cﬁldg na’t:ﬂ)rﬁlly occurring
poly@oiphiied eptallelic st o TCGHbadibiglihgpronih antading gobmucleotides, as
fragnments may be inserted into the genone of a
wellqu| %{nﬁwtlewlm#@w%ﬁh&g@wéwﬁnw ivg raning geidagibstitutions of these
amlno agrcF 8 ﬁ&sf r&@?ﬂ%to? 0}1 %fiﬁ&%%% qg&%%ﬁﬁ CHQn %héo F\‘?glﬁdlcate whether

on protein i
amnﬁ)ozﬂﬁdspﬁtoi 9hﬂ10ﬁ4a§ ibotikien lih @hgeptiBeion p%%'ef;ﬁﬂeearéaﬂhﬂﬁk For example, a
domai n and/or with the heavy chain variable region
mmﬂ@,oﬁmmp aqqdc,q;rajp@@emﬂg@amma@mmtmlgls one in which an amino acid
nMIuno (g n_Fab fragne

reSIdge bsnrga Cap @n{lgcé gm &es é(iue I-Bv aa::%r?lg?rte mﬁ%c“?}&ma)()vemch include amino
acidPwiBDadidide EIRAWY (e811yking)| hﬁrgﬁﬁtﬁ:‘ RistidTFeN 0 dRd bilde r&h@l@é\b@e g., aspartic

expression |ibraries may al So be prepared in | anbda

acid,pglageic fa(md) exwhpiged paki sigelchams foZaglyck)e, asmiragine, glutamme serine,
| | mmunoZa vect.ors (Stratagen La Jol | a

threqsyy f5PAS cﬁéélpéf STIdiRg ROPROIFTS SIS B4ing 6o g Yaline, leucine,

I ek, tr e n L
13016:98%j @1‘0 1%% u?l?c{tl@%:aDNA exrgertﬁeigg?%n t@ﬁ@}ﬁg?xﬁegedlan&%gcgﬁ@ &idt chains (e.g.,
InnunoZap(Fb and | I munoZap(LyY vectors. These vectors
may be screened individually or co-expressed to form
Fab fragnments or antibodies {see Huse et al., supra;
see also Sastry et al., supra). Positive plaques may
subsequently be converted to a non- Iyt|c plasntd that
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an anti body that is expressed as an intracellul ar
protein. Such intracellular antibodies are also
wo edosniess to a s i ntrabodi es and may c onpri sePEmUS20845018912
fragnent, or preferably c onprise a scFv fragnent
thredif®e, valir@, ,1sbl%ﬁ©flé) eindalarom&Ric0 GideNashhins AGagl, t$dsinel)Shenylalanine,
98: 4764- 49 2001% The framework regions flanking the . )
trypfe}jp@n')egl’r@hge,cahlc ds rreasifered merei diffianltetoeklpsstiys sates properties with
amlr}o agﬂd§ &lﬁﬁlh§0| ual Ihatlé/ e %Halgs abo?%léen\/a nIle % Alagt In certain

ntrace re u0|ng envi'r
circuhstances, sBbsitutioptTBlutZmhine 2698 nRhic 5(3@ ep hspaﬂgmerﬁ)f apadit acid may be
may be ‘directed to a particul ar cellular |ocation or
onsggegrai el sirpjlarf subsewamplle tbg’c glotastine and ragparagiee tapg amidet derivatives of
conprise cl eot sequence encodi ng the

i
glutWF |a81g|a§ala g fre%PﬁCti“f?& abody that may be
oper ati )&ghﬂloﬁlh‘lsveaglaflpfoﬂnpgk ¥ MesH-64h 'bﬂﬁhﬁ% R Bndoldfife polynucleotide
encodes a particular target antigen wthin the cel
are fusddec aeLdgmpleGlhmSha’?mohanetsulahtutloh&)I1nse(ﬁeb1hs &i dtletions of one or more
15:1182-91 é&995 Lener et al Eur,. J. Bi ochem
nuclegiides foudoy wéb@@ysleotm %eﬁvqna%avc%fgﬂ b@emmw@ua@oor mutant of a
i Y I
TGF;—IE% ald?rfé érogér{rtl?% nf)él: Eéxl}{s rgéte& %\‘f/‘:‘igérgﬁfggnﬂ t’ﬁh ?lgpagte}e% version of the

TGHViegd Windifg Iﬁoiehplcdrriﬂjbwb Uwith (tﬁe gwxlthp@VHEE-let(at l‘_ﬁhdmg protein.  Such
manuf act ured by Wgenex Cor por ati on, San ﬁﬁg
compgtitigaceodd rpgef@r@bbh pele ﬂ@rﬁceanty phtherviddypad b%bn@w protein and

n |d mutations into an
thus'l%m%nogf? %loned%fl c,yul e specific for a TG beta

bi ndi ngARr okitdd PRYyndElestsRf W 4 qukRES @R rdlecule (polynucleotide or
specificity or affinity for TG--beta binding protein
oligasucteotide)tthat innotahtegratedrin thenganowic DNmmﬁ@gor@brusmns’\ pplyhucleotide is

consilefeatto bR geaed 1 b erarBets B oM DnD Ll P Yot gyt of the natural

envxfo%%ieﬂyeﬁor Q&Eﬂi}l’é & DR2Spleile ttllfhft %ﬁcdﬂiegfﬁnﬁ(ﬂﬁﬁfﬁhmg protein that has been
nol ecul ar nodel ing may be enployed to identify the

sepamu&dnﬁromcthd gersndUBN At of deulcrptgert]] is ranosaeted tLINA npolemde.  Another
exa:%%h agy izpl f%tg(ri g]tlcqeelc ;gg: b %ﬁ%@?ég Wcﬁ%wih@m%%énue&&,amd molecule that

I
o gty Ry B LRl Y ST RALIGE 08 e may e D,
cDNMlRlNK;@Ir edsmbcbsad ﬁtrla@tmmaﬁ oﬂntldsiem apdassdgaf finity. See,

e.g., Gaser et al.,, 1992, J. Imunol. 149:3903-3913;
Bar bas &GFdeta budingepraiein Ngarjant apelynucteqtidegsacan be identified by

dete%n q‘%o\%hgtﬁer hﬁ S%olﬁ?}c?%'i d!:\{) hybg1d??eZW1 3)52? nua {cegctu? cgecule having the

i ons’'y &red rected utagenests.
nucléotilic.sedMeRcaBf SEQAD. NOL: 3385 MN3b UG 1€ 63 3¢5, B0 301660 urder gaiAg&it conditions.
al ., 1995 | munol ogy 86: 319- 24; Eghtedarzedeh-Kondri _ )

In aéthtlalﬂz TGiobata leed@gmwtqmesalmt gedyrseleofides enendgl @ protein having a

ey G BB RSB ARGl N5 5 P8 eSS eminea by
sequbﬁ@é’“ £R0h.1 NAS Asdd KereRTRWE Mitho aeRE seqieBoes NAVE INDO%t amino acid
1997 Trends Biotechnol. 15:26-32. O her nutations

sequmcet identity f thet amisgi asid tsideEnof Hreytval ewinot brid abiuencss are the same
of .the L mmunoglobulin to fix capplenment, or.to effect 0

whe BB GUBOAEETRIT Bt SPRBEBer ryelCilssGuggies have “100%

nuclwﬂﬁ%%%ncélldentlw heh & tiide o?@ﬁ: &b n&@é&ﬁ@ s@ﬁ/bc%lces are the same
1995 | nol ogy 56: 319-24; Sensel et al

wheth rahigneal foraﬂaﬁlﬁmgcaﬁespénmw r&pqhmwMMMSmmbm beptefprmed using

non- hyman, human, or hunanlzed heavy chain and |ight . . )
standandj OTRAFS PBPFAMS gPUsHsaDthoghynghudedan| fenbnekR bioinformatics

hed [ 0 n n
comé’ﬁs?xgrg/ %o|%é€t1$ ng‘g nltigf g ngd(ml ] Cg%hhg*"éc&ﬁﬁb of Yhe BLAST
antibodies). See, e.g., Bird!ét al., 1988 Science
242: 423-426; Huston et al., 1988 Proc. Natl. Acad. ScL
USA 85:5879- 5883. Multi-functional scFv fusion
proteins nmay be generated by |inking a polynucl eotide
sequence encodlng an scFv polypeptlde |n frane mnth at

oy g, o o o - o o - Y
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transformati on, and transfection using any nunber of
known expression vectors. Thus, in certain enbodi nents
\N@Xmmmssﬂnn of an antibody fragnment may be pr eP@r/U&104/618912
prokaryotic host, such as Escherichia coli (see,
algorthy, aviplabbicaththa BEBRWeb 106 INemetkhtBAryRoicbLalm hih gov=). ~Other
8,497-515 In _ce Lal er enbodi. nts .
metrf {of Soimnam g ot PR RAS or PG ey pe S IRLF S plfing optimal
alignfenBaRUKArL- W&tohﬁ&e dT8ki1} initRE hre el IfoY BRthpl€ SPeiuski and Peruski, The
Sacchar onyces cerevisi ae, Schi zosaccharomyces ponbe,
Interaetdaridl lillalMewamlcugy s?)oplsa’nr Cdnomed frsd qumm@earch (ASM Press, Inc.

19973 Vet £ . beiagBn Siperkiab Ry ant CPHEr R e pgucleic Acids

L o8
and RAF i MePUS i Lok Bichethnp bR paf 1 2P STHCRETRER, [nc. 1997), and
BishepgedoaGuidand Humae Geabine Coapatiog, 2ndriaiti@p(Acaddrhe Press, Inc. 1998)).

expression vectors containi ng DNA encodrng a_variabl e

and/ or Borataahd Grabgta Pipdipe pEotsineshouid hay af) desgt 9050% amino acid
I | I o]
sk T35 DL ATBINELLE 28, 56160, 5212, o g7 T oty srter tan
60%) 168%, O10% D61 eo?/oa,sssrucsbma,s9ﬁ%gairl98% ndeitgh Altematively, TGF-beta
_ production of the antibody will occur. In order to o
bindiptpaetainevariants ean be idens8ed py ihewnaratjleartah’éQ%mu@lﬁotlder@quence identity

to S@I@aﬁ\z(?% S;;%?eiag’e(ﬁggg o §?t or ﬁ] Spogfr:]rc &h%ﬂ;ﬁ?sggp 1gﬁgntlon contemplates

TGFLiRaMShd BB PHEBRD Eﬂzbtler@barqdntsrﬁ@ﬂqgt GedtBethMR 5B RO%, 85%, 90%, or

domai n sequence. Particul ar met hods for produ0|ng
95%aderitipy th SEQi ID NQ):85 wny7.aRegaudiess af the particulimmerodded to identify a

o S o B e L g e
Vanag QE[H BfuntidrANg Eﬁ&rg&gﬂ%m&akor e%ﬁﬁjlpfed its aﬁm)dtos‘[ﬁﬁd fPand/or inhibit the

bor Laboratory, New York, 1989, See also Maniatis
&gneﬂing&df a Selectedl mentbet df o iT@ -béax homily alb prateios,yor Byevrs ability to bind
York, (2001 )% DNA seguenci ng can be perforned as
specidicaldy r%%arrtln @Ehglebindingprotenaniibodys 463, (1977)) and
the Aneyg t (=Y2Ted] 3 3
and oi 1 S Sl o0 L08R iNCABETL CRERGRIIPEAME of 2 TGF-beta
bindid@GR6tdinngolitudietide defeksnwm nubleidhacidmholédiiamivdt eBtodids.a portion of a
Nucl ei ¢ Acids Res. 12:9441, (1984); Kunkel Proc. Natl.
TGF;nggmbmg@g pggprngyglmgu@ezthetlgg@)' (l)mﬁs,@éqes @tfupgtional\actiyify gs described

herelg. ogtl':@i%% ﬁcaillslﬂ')% éi%hg ﬁaﬁbaglé%s&% Ra%q%l}l@ﬁglplrg}emna&rtrlgo% For example, a

funciioilll ife@ineANsf 6l esGF-bae Blﬁ(ﬁﬁ%'p@l&@ﬁl ewbalaglﬁrﬁ%lebﬁ@e described herein
preparation of antibodies by mani pul ation of

compyisga & poriiogfof ebcpwebgtldmserqgmcer@ SEéhH) Nogirdr ot riﬁtfrib163o$5 67, or 69.
I, at.g

Ad
B bt eontBl St o ERReG "ERGERAR Hora o Rilpeplige that is removed
fromTf?:{TJﬂ&uréw dRvirdifmereh aRIre&xatnplel %O Ratutall }'Q{cﬁﬁﬂ’ﬁmg ARV & isolated if it is

UK); International Patent Specrflca ion
sepafed0 %96V )somenoc @ilt af rthe ndvesiistiegtreatetidie 1anthebod}aral system, such as

cordln to the inpvention may have .one or
carbQliylEs P %rwrlémctdéforrﬁrm@mr S AMPURHESPSHesidied With the polypeptide in

naturree WEfeHbl m%lua? Wt olgl?e ﬁdgsegr@qt Ms@aﬂgﬁ% 9hY, ]S’Jrel fﬁBFel preferably at
such as an enzyne, t xi c agent or other report
least bbb WS epure Neidunidsn greﬁerdlyle at feastiaboutcd94lpure] um nesce nt
group, fluorescent group, or biotin, or the Iike. The
TG~ beta bi nding protein-specific immunoglobulin or
AntibddgsietificlTer EGF-ByyBhdidetRiveiimbel ed for di agnostic or
therapeutic applications. Techniques for radiol abeling
of ant i pRUbRSend i HiBlolided Qﬁlb%ﬂfes tﬁ? %%ecﬁi&lly HRRABEOST and also
1998 In Vivo 12:11-21; Hiltungn 199
32:831-9. Therapeutic applicaftions are descrlbed in
greater detail below and nmay include use of the
TG--beta binding protein specific antibody (or
fragnment thereof) in conjunction with other
therapeutlc agents The effector or reporter nDIecuIes

- T M .
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taxicin-1 or taxicin-; hornones, such as androgens
(e.g., dronostanol one or testol actone), progestins
W@ 200g/01466gest rol acetate or medr oxyprogest er OPET/US2004/018912

acet at e estrogens (e.g., dinethylstilbestrol
prov@pbﬁ% mﬂli@epbéﬁ JRIBERQEEND thab mey pearsed & geuerabon,and pralysis of these

ant1b§ cg AR rovu%gtﬂla SO0 flné gH%} ant b%m%)é fI?l@ )antlb%dles of the present

nes SUC as m one, ureas,

1nveﬁibbﬂré%><&’é$l‘:ﬁl§’ed Hefslha@b&ﬁ@auys BEA @Sa rsomapamprmae 208 thereby block or
i mdazol es, such as dacarbazi ne. Chel ated netal s

inhibitsthé binding aft4 BMPoio the SESU polyriept e dat dh @reveakorgmpair-the interaction

v b GRS R B IR TR 4R s o

decrda8€|g ?taﬁ&ﬁ:gﬂﬁéfgh mcﬁﬂ_tcﬁlamfe'f})eﬁ’ﬂnlé%i@la%) der%ﬁ? aﬁ&fe@m to increase bone

copper , Sitl'ver (A
lnnwbﬂﬁammW'(Bl) |nd|un1(ln) galllun1(Ga) yttrlun1(Y)

terblun1(Tb gadol i ni.um ( and scandj um
gener al Plieeptigenpr iPEPiidest léﬁeélﬂl fpr aimraeRizieg M’ZOI) analjhis of SOST-

Nt T S

strucfide oAl TQRbetPbindBig pltein hevordiag tdmedhody kndwn tdthosaslidlled in the art
Sc. The chel ated netal may be for exanple one of the
and dgserleed; haselg, BY ordex éﬂ detpranize aming aeid sequenges mereelikely to generate an

antig nlg?/resg)r(])t g‘qt 5 & %'ga e ageﬁer% %{OVS%%{TRJIO‘?O%%C%‘32§’501 207 (1991);

Berz@ﬁk{)%ﬁén‘é@&ﬂ ‘b8z aof(i9859)ol M@ablﬂeésanmghwstmogrm data may also be
carbocyclic deri vatives h general, the t

used ctch ptedict apd/aywientifyi whickl ppdieds on reghens e sl Gj etaéaendmm protein interact

w1th %lté%lpgésl é%%j%eégiygﬁf Ofroﬁ%réh ?rgﬂg (g]gent E}\}Hp TGF-beta binding

prote?rPPHf t1d8 §hnRmBEelsCmAN e B¥SGhicd £l M@ﬁﬂr&?ﬁmat AR RAG aRlihY acid sequences
yam nocar boxyl i ¢ aci ds, for exanple

w1th1ai| wtshbeg therportaps o aegets of iatrattiand Thesel an&bodaessmay be useful to

t hereof, .and cro lic a .nes, cycI| tri-aza
bloc%ﬁalmp@frrban@gawg .be@sbl iBg pissifiph dhe S&gle igard ppEay also block

or m‘g)a}r% @éthg y am ngqﬁes{ljlgg I%gf Ppmglge ?‘te r O grrlrﬁlsn e

and der Aﬂ@ﬁdd\/ﬁSoﬁ heigeafbindihg rfrefgrrtdntsothegaro&ﬁ u:pnilempidn@i by the present
antlbodg is used as the point of attachnent,
e

invergtfondpelnde ariibogies dhatate weable p&élw’éeﬁc&@wrm%t% SQ%T and competitively
mhlblt%féf)m? Hllgtr&?%we ef gétg tp\g}}lpgp tfilr‘:'fé\ hé(ll)la# é % edarr% eC uf ( F"F gxample, the

ant1b@81e§ 6 hte b RIS b Mied pﬁt@erarinaedmhmﬂ@qﬁyély qnlasit d)uﬁmng of the SOST
ester, such as i1 odoacetam de, an i mde, such as

polyweide bl the BMPTiypg I reapior siton 8 BMP i thh BNEP T seceptr binding

s, Rl TR ST S0 BRI Yo 1 recpor

bmdl\'x:/{\%tsﬁéﬂ oR BNP.| GAHRN S toV¥e hinl &3 3heory\ vt ﬁ?ﬁﬁﬁSOST antibody
90/ 091195, and WO 89/01476. The invention al so

commnwelmm}abi@smeg 98 therBpe drand/or Appd Libiiding sites of the BMP polypeptide

o SRRy AN SEB RISt s n B
availIB4S bl B tﬁ@‘ qua)‘lﬂehfﬂfpbq? réSpRrOMhdes), hefdiiflg bBhe fineralization.

variant or ftra nt t Amtl-ldlotype ant i bodi es
The bdingeingemeioat eetiveen :pé[l@&bﬂnaﬁmdmg ipbateiinesicloras &OST and a TGF-beta

nonocl onal antibodi es by the nethads de Criped herein
polyReptifg suph asrit PMPregaedy oot arheg eﬁ? RLihR igae PRI 2 homodimer.
Ther@Bt RR5EIEL REad ST i BRInbaf ol RRSOST Lo blogk impair, or
prevéie betigg af SOSTytoanBMP blykenipedandy ralibitgerteidiog of SOST to BMP, a

engi neeri ng net hods descrlbeg above, or by phage

di spl ay selection. An anti-idrotype anti body may react

with the antigen binding site of the anti-SOST

anti body such that binding of the antibody to a a SOST

pol ypeptide is conpetitively inhibited. Alternatively,

an antl-ldlotype antlbody as prOV|ded hereln nay not

T L 1 .
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di scl osed herein to detect binding of an antibody to
SOST specific peptides. The subject invention nethods
worenpsalseso be used for identifying anti bodi es tPeL/US2004/018912
inmpair, inhibit (including conpetitively inhibit), or
SOSIr peéfit aftitidlytgayic wedBbdblbek ar ibigailr SOV hepbdider Btmation.
detecti ng whet her an anti body binds to SOST peptides
that ar Bylvyafegample; ang dimer of htpnrm Neggingwhieb i »BMFogntagonist that

has EI‘CEBE(B 1tty \ﬁﬁhnﬁ(gl ﬁgpwbthg@ir §u p@srtn%ggxglar? %ts ?fa grééd was isolated in

com?fék NRith €Y Bkherabf ROmak | BMPES | agd esnadidd ab)p Qi @Bvedngth anomalous
he core region (docking core) of SOST (e.g., SEQ I

diffi@eon2AMAD) PGrap@s ehnb, Marub0320:G36e4hE2008)s A dispussed herein, this study
sen |nye tion may..al s sed, to identif
revellf b aipegiia mf%ﬁ%ﬁyr riclsady Bet S ghs Frphibt bindhgrigs (ttp type L and
lo TR O¥e focRRdP } MESino acids of N
‘W"%E’f fﬁ?&ftpry?ﬁggl Or?%/ﬂg/g)& ggt [ f?eoo(I: by glet ect |nrltogaCl s of Noggin
that bomtaét BMB{7 inhe bamséfhbdymbdnelmgphe: dm:vractthmtbeaweendcahen/ﬁﬁlF beta binding
fromthe core or the carboxy term nal &lon of SCOS

prot@gs éuch mlqrgytmc@ Sig. al 55@‘15‘]4)‘5 a1Wnlg he, desaguel pepttdes that may
be ugégtoa%qfnmgge %%%rét@‘ﬁﬁt'f%d@ég thdTBIJRY ifdpSi AR %h 3ol Q6n.
ermni er an agent 1S capa |1 ¥ I NCreasl ng

bone m nebad embodigizht oﬁﬂﬁ'ﬁfré@hﬁ@véﬂtﬁ)@h@ﬁﬁtﬂﬂﬁy{ a) an antlgen -binding
contacting}a candi date agent to cells that express

fragrngmtb@mf ahbtndg spactically tam §OSE)podcptids wm@tw@vn@mbm binding of

ex | of t e TGE- bi ndi n
the §§§$ fs? U8 eg soense g)?/\h eotfh e{rgonaenglgﬁcg‘{h%%g‘i 0 pr(ﬂ ]%lh MP) Type I
Recﬁfﬁ’ﬂiﬁdlﬂg bt'té‘éii(ﬂﬂBMIOTZpé‘IIQWEﬁaﬁ&%deQQe e Etﬁh)zicated on a BMP. The
eterm ni ng whet her the conpound is capabl e of

epitopes op §Q8Tgtob®]mteh tiese awbqglmtbamt may\inchide asrbe included within contiguous

nb t | | ud
M R ——
at apcgﬂ oBiBRSII- %OPISE@E Q@@'l?t athebIGPBHEOR SR include a short linker

noassays may be used for detecCting and quantifying
peptidee segupnes shav ncwihects TIBE- Nettanibalndégien go othei poranckgion, for example,
i ncl ude, for exanple

Count ercurrent
polypRRHisies A RrOY 95 IR eSEQ 1%‘5 7" (gee) R Qs JO:48 (rat).  Shorter

t L
repr%s%ﬂtaﬂbé"gutgxgﬁ%ﬁg Stféi?} Ssl:?%ﬁtfeggfﬂﬂﬁn LSO'%l]egetg aSsFé(g)ps) l\slgcll)] include SEQ
ID NOS A, ahdl tdprasntatise NS OBAS(eet,ISHY I NO:2Ohpdptitie ssyuerices include SEQ

conpetition assays, and sandw ch assays (see U. S
ID N¥3$:dAtl5Nos. 4,376, 110 and 4, 486, 530; see al so

Ant i bodi,g ?boc‘ﬁeé‘alfﬁg{ %Esg&ﬁcw%%dl t?)ugr %?OS”ISB)SE)(I}BPtid? and block or

i Mmunoassays ay hat 1S s
com@etTtﬁEhbﬁ]hmbblﬁdmg@fnh@salsrr Wpaae td& BAMR,i fos @k@ﬁ}ﬂstb)ﬂblockmg or
anti bodi es descri bed herein, or may use an anti body
inhibiting bingirgtecarhing dcids of @ HHEP cerespondisg|te onpor m@e of the Type I and
Typf)&]frggeg) c?rlbgrgdnté&hgl eggtg:aryg g(ﬁﬂﬁ;m tcg@g‘gl dgcépg)rtxr%e%gl&t ci/mpnse a;l amino acid
seqt&H@J‘&drfe‘éb&ﬂhﬂﬁﬁ) RAEREA re@fon ISFSBST RarRinBdicig a@ra%tﬁlﬂbsmons 57-146 of
hat binds to a TG--beta binding protein |igand. By
SEQNHy NiD: 1 x &ofyipeptidsis ibiatngclode gl @re stgion myeal&vamplude taddigional amino

acidgd ee(éqgﬁét(gbyep&fgf%ggqtgztgs r;grgﬁ lgtic{fgﬂ e%q:ensn?fgaa r example to include
g SRS def hehfie Rl O AYHLRIE BBY cBfier molecul

cyStggg%gglu?‘&ecf. & In gt ﬁe{rléég;lr;t?g)al rrefri]‘1 r&g'hl{éa Slgc?gly SpeCIc o moleette.

Repfesent &8 Conapolpgeptidedof IrunmnmﬂﬂhacSOSItdbr asangple, comprise the amino acid

etition assa n which te agents are
seq@e%éﬁéﬁr@dn.%@f' ' eﬂffg tlft OO regseefﬁwstye Yycppntibodies may
t
Brpil e HTBAET AR Bt e

protein may be detern ned usidlg i mmunoassay net hods
known in the art and descri bed herein. By way of
exanple, a famly nenber of the TGF-beta superfamly,
such as a TGF-beta binding protein or a TG--beta
superfantly nenber that |s a Ilgand of TGF beta

o, s a o o o
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Simlar to the above-descri bed nethods, a variety of
nmet hods may be used to assess stinulation of a
waamssioeteso fam |y menber by a test conpound, SuRCI/EHS20841018912
anti body that specifically binds to SOST. One such
are praypdeelsiar&’ﬁal I NOse2 N4 2 epreabigatiRUah 3OS Etcord sequénvds are provided in

1380) conprises attaching a TG--beta famly
SEQ@S?%@ 5-28ch as a BVP (e.g., BVP-2, BVP-4, BMP-5.

BVP- 6, béighenp)! 8% SOST polypeptid
that i sﬁﬁ&ﬁ‘)&éf@ﬁt fhb ahgk@@s?ﬁﬁ@gpg@ﬁfgg@glﬁa“ on o o POPepHde

impa@(&itabsit, preved), ror djodk, egd detrenst inedsatistioslth significadthnatmer) formation
for easuring binding rate ¢ onstants known in the art,

of a SQST homodimer.a diecansesths iniceastiom beavess oS b apd jaaBYE: may involve a
homocﬂSt [ u?%s&:gﬁ@;dbﬁﬁoa&er o‘ﬂfq BNiP knoa%bb ‘iﬁlﬁ p%\;ents or impairs

&S & eofanufact arer {Brosens
homdliseRtcH@ANon U¥ BOSA mal Ikl oMt fboad hageri 8&ns€t§l picabily increasing
agents is then added at a fixed concentration _
bone(mingiat alehsjty. 2In et Ewbodiment, antibediec th¢b|bm§1u10ethe core region of SOST

o GO LSRR 5L S AR TSRSl o com
contlgﬁ)o@s%mﬁo a8d @@ﬁ@ﬁ@s%ﬁreﬁ%@fn‘é' th8cdre ré@&@ qglse)é’éﬁ{ﬂle lS'EQVTD NOs: 29,

rn the art (e.g ting point) and
30 amasm (llman SiDSTbmﬂJ m)z IDgN@s 31 and G4 |Sd).SrTe)d Axttzbgdms ghat bind to an

s ) e A St 0B Al Sid e o s

0ty AR e B s S,

C-teratinglapegipdpoideh @f |lﬁm&in afid BﬁPSb)iSﬂ"dlfng ekammS'Eotdpatse itBe amino acid

observed in the absence of the a 3@ﬂ Such  an ag ent .
sequengss B forh ﬂrh(éEQelJ%\N&bﬁban%EQ IONG3 gpsneyehy-t SRl antibodies may

also tbtl'ﬁl E@%le? rp%f n {159%(@&8%&(:'?%&??&&8{\%‘ Htgnglr%._sq?’lc It-{e'iﬁinal peptide

ant its uence on
sequ&ic@fjldﬂ@ fbated MnbSPYi MY Blsi3ni36) ahs @pteeéntati@drat SOST C-terminal
npar abl e specificit “control assays may al so be
sequmnmrcme@vld 1aSEADID NOstHedXel ectivity profile for the

Iagggillsf %ﬂgir{%?%sflﬂ%(zc roh Fg%shc% cj QB%?&(HE% "Which antibodies may

specﬁ%i’i%d %ﬁcl?s@flﬂ’ hs GRABESdehd. O’Fhe%E Geldunodht BE theYRéset iM@Ention may be
nbodi mrents of the present invention, nethods are

used pfoownrdnuhlimg afe wpinml nion gendnage ee thugnogal niirdanee regpense ithat results in

prodll(l:cﬁ*ll %g({fgz}ggg?élgéi}g? ?gﬁ’%%ﬁﬁﬂ%ﬁ)& BN gjyegg glgrlpg Igégn%{)tor bugimg site or
both w&a&éa' &5 a tHMP tlhflgééé‘ugeﬂ% ded @E @e%t ol AENIERH ?é!{oﬁ 8f SOST or that

bone, or an ana ereo As used hereln,
may preventS QT hiordedigico frmiation. bone or anal ogues ther eof

refers to_h droxyapatlte a surface c osed of a
powder edhotQR bhpo BB‘?Pé‘de%?‘lj’s?f’@H IR 3¢ “?eﬁ? Z6 {mpyigagens may also be

used%i) lfﬂelt dstf$ E&ﬁf@t Qﬁgﬁe d&)‘?‘l%ﬁlgg d i dedsn foraeﬁgfngfe, samples of purified

vari ety o e used"to assess
antibbdigs, tintikean cfcell Gﬁhlhetsapéahadm gr piiyodterbiblogithl Faaiple that may contain
bone matri x_(see, Ni colas et al., Calcif. Tissu

one ¢rnt110fe437ﬁt21961€1213?°1@‘9§91') SOSiR |Tshe§e neptrﬁeétmﬁyd@lsw bgied Beanethods for
1dent§;fam\gl ang aﬁe?éétlﬂ% Gfré) b?olg%lfza %aﬁné) ¢ ¥S 30 oreaB e ls that are producing an

I nven

antibd8p HalspreifidaRy Bindk wsosq‘ (eleh E lf@rﬂhﬂg asshf/kﬁalﬂgﬁelthPYThe B cells
be contained within a m xture candi dat e agents.

As
may thenche ired aseseuica of tshSO8 B soeaifie @ntalg@lme@cwhyg pelyspeleptide that can be

o4 BB PSpRb H E01 JSShF sl SEPTERR o e an

descibedfedgnENt s My be identified by screening a I|brary
of anti bodi es or anti body fr?gnents or prepared by
met hods descri bed herein. the recited nethods
may further conprise the step of isolating an agent
that inhibits the binding of TG-beta bindi ngprotein
to a TG--beta fam ly nmenber.In one enbodi nent of the
|nvent|on an antlbody or antlgen bi ndi ng fragnent

I Ll__L L ) e a o P~ NN N
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M sodi um chl ori de; 10 nmM sodi um phosphate; 1 M EDTA
(pH 7.7); 5xDenhardt's solution (100x Denhardt's = 2%
w@ 2o0)pideevi ne serum al bumn, 2% (w v) Ficoll, PO/ (82009/018912
pol yvi nyl pyrrolidone); and 0.5% SDS) .
Post - hy i‘llblpgicabsanve hassusad hlaregyh refensiimgentay embediments to a sample

ST RNET e Ew T -
be p§§v1?9d Gg?b?ﬁhﬂﬁg%‘ofogh' &ﬁﬁlegm&ﬁ' WHic PR BY Jﬁ’z%ma may be prepared),

I sol ate romgenomc or c ibraries, fromcells in
biopdy Bpedimen, ctidsus axplhgt, oigas Sultere, or adeb thek itisar, oracedl preparation from a
prepared using any variety of techniques (see, e

subjeri ptirpblolomeabsayIce Féy sarplepn ey furthssr §istt asisseroones)l pesparation in

. lified from,c prepared. f a Lhtabl
i L SAES AR SRS SMESLMER ufffl % examote, by
diss&@lo "Bk futieh Addhubli B2ioh OftadtidRiR onl) HoR@ g &E BARAC Biochemical or chemical
specific priners that are designed on the basis of the

extrantiqn el esization;i Ienhiliratien,rsonigaidonaier ehy Adyr heansuior hepsessing a sample

.or nt hesi zed., . Pol .ynucl eot i des .nay al so be,obt ai ned
derifgyl GRadHTifG UGB GOHGR A ORAIT BF B RECH) SPUTEE ey be a human or
non-hafhdf Aafnal P ptildaf Elﬂp&ﬁt%r@{b%CPRB'cgﬁi fmm{RREd & vi%?,@@ﬁlture adapted
for screening libraries by are provided by, tor
cell eienpiolyding) bet ret . ljmitdds ¢o genttivellPoingirecedecdhdines that may contain
o ReHicS P pELoBR D ebE SEfpH immoratized o
imnifpa R0 8 1@830' b&%‘aé‘ﬂ?’ Whd teen (fds) diff@xf%ﬂﬁ&eg_o(— HiiTBRAtatable cell
ress, Inc. 93§). reovgr, techni ques for using PCR
lined, Grahsfoinaddecetldinet, edld glenliie. ar e descri bed by, for

exanpl e, Preston, "Use of Degenerate O igonucl eotide )
Pri ner s S PeRIdEOIYANIO4ERs MRY| ASORBG PISRSFFd: by eywhesizing a series of

o R  EBR11e i g B GLSHtGlGpice

cach’PRlel £a4rtioNSf SOST (28dnd acif 38QEndd #ir SshimbiwitN@nother peptide in the
Press, Inc. 1993). The sequence of a TG--beta .
serigsi ndhisgoysriepping noDien BouliGprefrrably hadl irgstofayr einyino acids, and more

e 1 ¢ £raggpent. can be det i ned. usi ng, st andar.d . .
preffigPRouS: VBr Calcht SR8 SN ERT BRI BY oG ERGhipd mmunize an animal,
the erAESTRREA FFARHR AHiRal, and (reB S an RsdAY it dddRliff ®hi2h animal is producing

pronoter or regulatory el enment can be achi éved using

antibeati¢s- that viypairstreblotie bndinguefsSOSTah aaEGHdletnt proteimndinpbiodies are then

see, generally, Ausubel (1995)). As .an alternative .a
prenyi e SUEh MRS SRIRG e ORI AL ORing 1 ieFiate i 4R the art and
deséﬁ%e@ﬁfx@inﬂed. by synt hesi zi ng DNA nol ecul es usi ng
mut

uall'y primng |ong oligonucl eotides and the
nucl eot iPaptidsgpemospsidels and bthednbrepeptide(rpelecules Gat specifically bind to

e N N T RER T
ol BP0 R TR GO HRRIPL LA . i

levePGRHVEiN QGF-Boral bpdihg @adteidn Hul dd6S nofl 8431 detectably &tith peptides and

al., "Use of the Polynerase Chain Reaction for the oo
polyRepfides CORBINING an YATedHte) sRanencecoce sequency af pdifferent TEF-beta binding

Mol ecul ar Bi ol , Vol . 15; Pr.at gcol s, .Cur.rent
proti ks RBAME: LS gl o, 3 h8 ey or cxample,
polyclduABNamBh&&snal! NGingled 9 ThainHol aEidIK efiti-dliotyplcCR or  CDR-grafted

Met hods Appl. 4:299, 1995). Nucleic acid nolecules _
immanogldbwlinsa ov AragarentsTdErdodt suchi #sd pradeqdytisadly rgeneritadeor recombinantly

bt ai ned by .scr i\n ari.Qus ¢ r nom c
prmf“FB‘?’é‘?’f“é%O%? b(‘%“&i%%ﬁ%q\éegﬁ g & e@aﬁg?ﬂ?% g nucl eoti de
sequencestRARLIY JBRNareERY T INEk B Bimilng-pdtciR hntibdiesGRat “specifically
67, and 69, using procedures described herein.
TG~ bet a bi ndi ng-protein pol cl eotide variants can
al so be constructed synthetically. For exanple, a
nucl ei c acid nol ecul e can be designed that encodes a
pol ypepti de having a conservative am no aci d change
when conpared with the am no acid sequence of SEQ ID

~ N N ~ o~ ~ o~ A ~ o~ ~ N N —
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"functional fragnents" of a nucleic acid nolecul e that
encodes a TGF-beta binding-protein pol ypeptide. By way
w@booslolassd r at i on, DNA nol ecul es havi ng t he nucP@DUSZTIE4/018912

sequence of any one of SEQ I D NOGs:55-57, 59, 61, 63,

bind8 X G6HBeta Bindefg-srateibef SEQADNOs: Vi, 20, 33280, 61 64,6665 6r 68 but not to other
obtain a series of nested deletions. The fragnents are

TGR-beter bindiagpeaicingt YICBx s & d?ﬁrb@éﬁ,oﬁgan f|!¥r gplin.  Antibodies are

O e T
meniter,RE ﬂ{é%l M wilih K%Qiﬁ%r@té}Qhﬁﬂoﬁ ﬁlfiletbrlOé g Qﬁﬁ'ﬂe?ﬁefe@@ greater than

alterna lve to exon ease di gestlon is to use
or eqidl gonbeitelddi Me, morepteédablvtagaeﬂetbm ot eqiialite ablewsel 00 M, still more

etions or sto 0 10 spe tion, of
Pfefeéékyr%@t?rﬁmﬁﬂﬁal 87 Rt g R e PRy efhued i cqual to 108
i :
M g A oL TRl Bl DS TR YTUPARBLS o ts cognate
antigeaais taiso rcomnmordyl dxpressad e aalisayistian donyeinh 86is and s Iams'ASd)ST antibody
herein, standard technjques for functlonal anal ysi s

specificailuibings 49 8 Tqdshetr Eamlpember 1 dlbingy with ripiedshan S equal to 10
s Ry S i 1 o LB Peflrn o et

abou 2 OKDRY, 2tif nforephetable lesdtisedr Bynahwaor/ iNif &id @llbmore prdferably less
Blologlcal Fnterferon Systens, Proceedings of |SIR-TNO
than\ereequal tao A0 MerF@?@ﬂnesﬁstaemodl@aw e | preseqt jnveptgyegreferably block,

1mp:«|uF5T %giﬁ.ﬁl?lbtj (Ig g’; fd&?‘c]g wtge sltaichﬁlr}cgaﬁ |S%%l a%ceﬁ%l{yiﬁsgeq?t Cui“GF beta binding-
protﬁﬁ)é@ﬁQGfelBet@famll)(Iﬁ%bér pages 169-199 (Acadeni ¢ Press

5); Counuilleau et al., J. Biol. Chem 270:29270, .
1995; Fdkenyatyedf aal antibgdy Bi bindingtpantner 29 w228 the egem: to which an

antilgoglg{a%gil%géple@naggfsdn bB(%D?%Hiely %F nar r%%ol on 23 % Iz(g]g%‘éjs-%aﬁlél the art using

conv?etnﬁH&atl lt'écﬁnf?llﬁest b8 &&hﬂ&%&é’ ﬁéscﬁﬂé‘rpl;?@cg%hérﬁ &t AU gllr%. WN.Y. Acad. Sci.
aci d nol ecul es described herein may be predicted from

51:66067py (1949) dor rgnsirfate plasmoo desohsnags(SRER; tBIAcore Biosensor, Piscataway,
hydr ophobi city plot function of or exanp P/ C GEq

NJ).oFOF SHEHGC RIBVRAN ESORRIFe.afechmolgoris g iraaiod ﬁﬁaﬁhoa. fsolid phase and

expo gg‘g’%@%h&{)ﬂ{ % I?éblgeggh%%ol fty 'nggaléxfg B‘h‘gci\m’c%h‘)dﬁ ligand binding to the

immbbilizéd tarded BccuZl:B 8R9 locklolefipetplei ifidex dhaygdsclcadi@pas @dharpe in SPR angle,
the formof acidic or basic salts or in neutral formh
whichdeantheoronitaser i rgalime by dsteatngichangeyifeilbe prignsy of the reflected light.

The rr[gtgé g% ?ﬁi dﬁ% %%ngfc nel?eu&r} d tg Elfi]?émén? 'rate cantants for the

varlous S |on ons nay

assobRfén bfd HRSctioR phases bf Bk Ulﬂﬂinglréaoﬁﬁhd The GhIEd ﬁﬁﬁh,esé Vues gives the
net effect of which is to retain or further enhance o

appareny egeilibaga opnﬁ@ltkﬂaﬁfmltzzbﬁseele gacVlff etyal.g Cneer igs. Lﬁ3a2ﬁ60rﬁ5 (1993)).

| d-,t bl
" 11 agmameTRBhESr S Bedp e TsreRae aiRE AR P RingRP gy fmunoglobutn
clas@ fExhfpR Igc\@EESW ifEbCoraBAl POy bé\@Jtﬁﬁé/@fme)‘r' @erivd from an animal,

egeneracy in the geRetic code, for exanple, the
for exampkptavdde.ge qhnelmnesme nBoghaly vitich inalmdesamit ironaidinted to a mouse, rat,
sequ ce na rry considerably. O her derivatives .
hamgigg BT BVl asre sl BRI 0T B o BpRrimate. The
ﬁt t BBQ ins or polypeptides. This may
mﬁﬂgg acgonp i ﬂn% JP'ex nmpl e, by the synthesis of
N-term Mdthcms vl knowmad tHeust arnypreotsedne gehahtermyibbéies polyclonal

added to f |itate purification of |dent|f|cat|on of
antisgFay 1O THEN &é I gntepodies; hat arqospeailigsipr 34 TGFhega Binding protein such as

SOSEo PR %od?és soEﬂ‘l / ﬂ-ce xl?)rdgéé?igéé %ﬂ%ﬁx eﬁgﬁgerzed immunoglobulins (Ig) or Ig
ternatlv usi n pr ot ei suc

FLAGr)/ TG~ beta bi ndi ng- prot%i n may be constructed in

order to assist in the identification, expression, and

anal ysis of the protein. Proteins descri bed herei n may

be constructed using a wi de variety of techniques

descrlbed here|n Further nutatlons may be |ntroduced

. I o o . .
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117, 1989). The present invention also provides for
t he mani pul ati on and expressi on of the pol ynucl eoti des
w@emgiodwsso her ei n and of pol ynucl eoti des encodi PQI/UkR®04/018912
subj ect invention antibodies by culturing host cells
fragiaentt ded] @ haeeldesirabdppliipertiel. PopleRaEpIBIbE Wak of illustration and not
. _polynucleotides. An expression vector refers to . ) )
limitaiem eptibedies maie inslude adpeprelnant lgGtthatise chigegig fusipe pestein having at

s SR 5 SRRAGE . 5 PGB TR st ane conan

regidrDWvhainS HoRN 8t dcGor®, MM dRirhM@Han shRPRIUCIVGOsE RBirfldnly, a chimeric
(RNA), or a conbination of the two (e.g., a DNA-RNA

antitoidy hes ajurind vabhble pedigm sejuentdsdadi lmingenmnsthntyregion sequences. Such a

muri BRGER F B CARRUREIRB e iR bon e e A s b Yomplementarity
dete%xgﬁ&%&%igﬁﬁs Y@gk@re%eggzﬁé Litg Eﬁtéﬁxjﬂﬁ:t arftiB6ly Afhich confer binding specificity

cfeot | ce encoding the désired protein
for g afitizeapingo dnmanderivaddl Y dekiokefdarhovaiti egiohe and human-derived constant
transcriptional or translatjonal regulatory el enents. )
regiony; FragmentseRfithese srgleqallesramy Be aerpray %Pﬁ%ib’t?rdéﬁqsﬁon, or optionally,
i ef r nel ugdi-ng .eri : a :
by BleRt, lect IR ey A0 RERGE B dishifdfBbonds ang. alkylarion
AlteBRAVEP) badhe fiag@uhtat@ay ot BENdehetateddBpergelgnibingit fdiRtic engineering
host cell chosen, and nmay be readily acconplished by
techgiqeesof ordinary skill in the art. Exanples of

regul atpry .el enents incl.ude a.transeriptional ..oronoter X
and enhaiiaR PERCRRGaiRgies Arectbots MRy PR Ll B! S2Blotk 2 TGF-beta

bindingdsteteid E)(_Itiv‘i?t? Vit Al iR IR ass@f) ths Aekdrided DBRin. PBRiproperties of an
sequence including a translation initiation signal.

antibodyi tona|TGE-beth einding grotemy miay cgandeally Yo hssassed yisagi mpmunodetection

sequence,. one. or nore restriction.sites, as Il as
methgs GRTifRe BT BT i KEPEmEURehs THERRgrapt ssay (ELISA)
immBR QJlﬁMt%ﬂ,Sf er agenMobMEhONY Ci RopfierRhel ansfighAiBeREtrophoresis,
any other markers known in"the art. Additionally,
radiclmpamdassgyspidot blet hasys, dalibitioh @s @omantitidnhassayac trot the like, which may

enpl oyed, ot her aggetic,elenents such as_an origin of
be r.eg@bf Psrippned byafhose havingu ordparyasill inodhs jact i(gss eg. U.S. Patent

Si . confereing co ; _
NosSLARELEIPIASE S0 SNGSER, AMBLELDS LAV MilaP ot spin
HarbonCabgatoay €1988)L 0 t he vectors descri bed herein.
Nucl ei ¢ acid nol ecul es that encode any of the proteins . )
descri b&a inmBeseay be se@prisedofselbsepiesping a Tfpltbeta binding protein

vari f _prokaryot i n kar yot.i . .
sucty B 175 o et Pir e REPRARY PRbiEB SN0 BBl bRidg, or vartans or
fragibntdl(i.e. | pepEats) tidredd] anpeptiabd GerivBtfels SOBT polypeptide. Such peptides

transformng or transfecting such cells to express
mayfher gingrat@Npy araeciptic cleamgs ¢fna dargerapalyeptide, by, rpeombinant molecular

B2 5 B e o 900 B T s sence

encolitigl §(§S’Fbo§beptid‘e’-a§ prodfdRAtheltn, stclBih Bdss skilhshidlthe 8% may routinely
al.., U'S’ Patent No. 4,935,349; Hagen et al., U S

prepBztSOST dolypentid8 £019%©; as Ameluneges, ,Peprids rivat bncheNdceally synthesized by
4,399, 216; Coeddel al.,. US. Patent Ng. 4,766, 075;

methoidy asgfgFberkhepingnd W@dﬁHéFra‘b SliFrigsval. ehides By be generated by

prot gt RIcardBep £ 505 E fofoopite ot BIdAA{ RORLAS gtartd] 6 Frethods known

in thehptsuch as gdlfactylemideQiél cledidphoraistbriRag akmbekof lefuidéhromatography or
Bi ot ech. 24;387-392, 199%%. Bacterial host cells . .

othek genagalios mefhodsar Peptidgs geaflk melmyppreashs fypically sy have an amino acid

Lncl . CHI ] » B 1L PR3 . - -
o, 88 €O SRR BB RS gt i

DH10B, DH10B/p3, DHI IS, C60C¢5 HBIA, JM A, JMLO5,

JMLO9, JML10, K38, RR, Y1088, Y1089, CSH18, ER1451,

and ER1647 (see, for exanple, Brown (Ed.), WMol ecul ar

Bi ol ogy Labfax (Acadenic Press 1991)); B. subtilis

(BR151, YB886, M| 19, M 120, and B170 (see, for

o o T o -~ " n " o ™R I A
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1978) and derivatives thereof. Preferred pronoters for
use in yeast include pronoters fromyeast glycolytic
wW@ewes14p5i t zeman et al., J. Biol. Chem PCT/US2004/018912
255:12073-12080, 1980; Al ber and Kawasaki, J. Ml.
sequéiep IsucHcahibse deséABeddBeteinl @Pprefuratay chehoht ldshgdr.oRyenddell, 12, 14,
nes (Young et al., in Genetic Engi neering of
15, 1%} &80t gl §ﬁl§efsl§]rve@ip@ﬁp @glds of BN QP ,pgbf,pe@tdem Certain other preferred

peptlkggﬁfnllgorgens cg'mpij}f)cf !1t zgs%dg\l? \9{8 é)g(g'f 'th 9?220 1 orc O%Eescg 1v? amino acids

of a SOlﬂr%Bﬁ)‘épﬁdH segliﬂﬁ:b MRCHRESpreREd @epﬁmﬁﬁmdegenfs&dnﬁﬂrmmat least 20
Aspergi |l us nidul ans glycolytic genes, such as_the adh

but nprrmmﬂ@m ToMoRsrcghve @nmalamds,BNE@thJer pﬂcfmgtapemgglmm%@gens comprise

pression unjits nmay al so C
ot leqb{ S B o R A Aos TR 5F ST RS QT ROIRRPridfy Qther proferred
pepti€ Frfﬂnﬂﬁ&%ﬁs 'cémkil?e $135 t /Y- 50, RaL 1, 36M0Kﬁ‘l-gbtore¢ﬁ1yawhole integer number
supr a, wi th ’bactérial vectors, the yeast
of amimotaoids bmtvl/éengmdemalluﬂmglﬁcanmw(hc@sh@nmvabxhenmmuera,nd between 100

whi ch ty be one of ?gsﬁ r of, genes that exhibit a

and 190, FORSEANI YARISP pHids P CBH BAWYHIE assay exists
to enab%ﬁ b ST BaEL Sthz&oblgg s%@&ﬁ%l to I ELEEDe prepared using
sel ecta % rrarkers are those that | ement host c ﬂ)

methadx ddstripddyhergin avd cheellsitriowmtdl otpeesone skiitditcthe adtr(sefn &l example, Green
cell to utilize specific carbon sources, and include

et al.} SRrpdyuasionpf P odxcleqal Anpgera, yn Irgmggoc(hgmcgl Erefogqls gYlanson, ed.), pages
1-5 (ﬁ%ﬁﬁng’ PIJEZS 1?923 71%211‘1&7\/ é“[s)"? %odstes[ f{:%c?bolra%r){ I%L]zngﬁfldc&d Seprlng Harbor

er's 1ese|ect’ e m-ar
Labov1o§N(1988);, ewslishs et anpieiirésion! &Sfosdi g Geoteins Ye Ftcoli using plasmid
cell's. Many yeast cloni og, vectors have been desi gned
vectcnmnérmmf@atmn pf spegifiamodyclonak gatibadiesgr &n i (dening 2: Expression

Systelgep o EGgRIVE S Hde neaEp N OSETuHST 9Ty pAntivodies
to a BEFYek! BindifRSr&kinl daﬁ%e'd‘&teﬁx‘fgﬁ &drtexinble, 8P E’rﬁﬁl‘ﬁh?ih% dnN@imal with the

a wide vari ety of suitable vectors are avail
TGF{betaebipdiagpirataini pro_glm;lslf apedxpsessite olactor e dyf i 1mmumzlng with an isolated

TGl RO BEHc oSk BaUCer Bremalt: eel By dmsged Terein.  Although
polyé}@?i}_ ggglgod'{%%gg 'fsing%%l)y%rsecf ?{) %ﬁréltaﬁl&aﬁ:ﬁl:h Eiéé{%&i%lC@?iabbltls'Sgb&ts cattle, or

sheeiain. antiFAGIS Beth bifdidg-protein A84hod yaofdhdRpreseit invehdrumay also be obtained
307:167-169, 1983 The enotype of .the. host, cell éﬁ/

fromca sebliuman RjERe; Censraldec s ifer gdting dingredtigally apddherapeutically

uscﬁ%ﬁht%od%llg bg'@c{olﬁ? ) beY6 é d, 3t éetr)](gl%gf%xﬂlr 9?14’6&.’)&&% ll) S:fmd in Losman

ce of Iar eI’e e mar ker
et al ek lJ. Wak&yrrzxaj]e 19';90el of ordinary skil I in the art.
Protocol s for the transformation of yeast are al so
wel | kniygpargiéon Rbge iBMMusogeth faryinggetipn inty atnnealarmay mepude covalent

confFETE s, L PR AL FSEIRL SR v o
immiN¥ehie %‘i‘otﬁhnﬂﬁ‘%xﬁﬁnp@' a catrRAProtEpA sudhi asgee?lholg 1fiped her’ﬁ&cyamn (KLH)

treatment W th al kaline salts such as LiC (see ltoh
or bawinezgerym 3lbusae (BSApbody 1&s: 1Y68olyn@s@y or ﬁcmnbflnmimmg@nmay include

one Qirytus ORI ARRG attdp g BHIeT Hhe Serindl SR olek Bt 1 gt facilitate the
conﬂ%aa@? rot QR - (e. g‘ Rl a¥BGEPHEal c?&EMg Qo ERGB Gt Jb%jugatlon of a peptide to

corrprl se a profioter that directs the expression of
KLH).s Oltleetr @echimuadie residues avithiol & pollypepgide od pepfide ml:asber mlbstltuted to prevent

rotei n as descri bed abaye. wi de vari et
conjigati b el pagicHlar ARWRP gt ToRIoRAS GTisEPAPeplige (e, substiuting a
serinf 'Ee%ﬁﬁ%tgﬁ d\}/‘éﬁ:ﬁlﬁg & ﬁltﬁf_fl%%dégi(ﬁ]lg of Q? n@ﬁ%egyeptﬁ’ﬁeg%pheﬁl%e substituted to
Nat|. Acad. Sci. USA 79 6111?61982) Friend MILV LTR;
adenoviral pronoter (Chno et al., Science 255:781-784,
1994); neonyci n phosphotransferase pronoter/enhancer;
| ate parvovirus pronoter (Koering e al., Hum GCene
Therap 5 457 463 1994) Her pes TK prormter (see,

~ A ~ - - A PN\ T
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pronoters include viral pronoters and cellul ar
pronoters. Bone specific pronoters include the
w@emsonisso f or bone sial o-protein and the pronoPEr/USIHIN4/018912
osteocalcin. Viral pronoters include the
facifi{pte sodupalityor toincrespeidimurogenicity. pronot er (Boshart et

al ., Cell~47:521-530, 1985), cytonegal ovirus_inmedi ate _
late pro 'éFt,aztg\@@g Jr8it BFpt(déu ng’ﬁﬁl?ﬂdeetor al GE-bggg) binding protein-
expfegdihg cElOlo- beludda 4 86%im %ﬁg n%\fgﬂé %‘grﬁshfﬁg\{n lba};?rcrle)lfvgptg for example,

nega Iothionejn-l, adeno r
Freyndty cefepletecomiposepletet adjieihootiei Ribl Adjovant Skystemad Brix@Corporation,

t , . S. Patenj. No. 4,579,821), a nouse V pronoter
Sea'?‘éewg?)any’@t alsg, e.g. Fiié'é(.’w Ihte]- surk@d Thedmmymagen may be injected into the
aninfal /9@l ad P4, %QS ; C cl ei.c_Aci.ds S. .

5 5496, Y ¥yt oF, gty gg,ﬁ% el r‘nt(ifPSHg"é‘_FBZ’fa intramuscularly,
Intra0elar1 @ 3infad &hally9 88 subclife 6Py . C &n AenbYa D MHeR thMfirdt injection, animals

depend, at least in part, upon the level of expression
IECOHESICR BPTe heostes dpnustizations Redording tto abprefermd sthedudel that may vary

e 98B MFRAET B Bt 58T BB e pcis
The tipsiune ad¥pbrisemiyige AYAILSRE B %ﬁoﬁ@ﬁ%l?&liﬁgﬁlepa%%éldagld%geparing and

protein of interest. Prefeired RNA'splice sites ma
analygging isefe dn RRoMmAmassayr sisharscindk LIS#mon @ichieribhyd gffie@s assay, or the

. I .gntained i n the.e xpressiop v ectors i s a _

ke, U3 mpR 1< o il e 8, BaCeiDuMEaraam dRodbHite i ebtablished, the
inaBdirgy IRAWMERC ' I S baccuphtifh@l tion

o signgﬁg includgx?%gkggflg gfcla#gépgﬁyggb%ﬁgﬁg¥%§ﬁm% or may be

cxsagguineied Polyntosal4nitibedies tran barddsp&tifit4lly folthe TIGF-beta binding protein or
nal fromthe Adenovirus 5 EI B

i hepol yadenyl af i Si

peptidg agnt%ghge %Wéﬁ?fﬁﬁ%ﬁ‘? Sg‘FlbﬁEtFFe’f?@ forsamplenby affimityrekrgnatography using
tdifPelNot Qi BhatRlel | e ' ) 13719 373 1981)..

p.ro The expr 2551 on v g{‘é{? g’fg}ﬁg@%{oﬁ?ﬁg&ga}gbg r?f:%ﬂ?_?] WHEre4f the TGF-beta
bindingadeteirserpieptizie o rsarc intit®dy b pedie Rént if USc Snstdnit P%&Bﬁ b€the p articular
. |leader, |ocated between the pronoter and the R
Immumged . anyak speciepisamErqbiliped evagugablagolid sippomc| ude

enhance .sych _as .t he 40 enhancer. .

ornano SR REMEEER: U b A BB Settsis s gre prpara
by cdriventasiehignhiirifativA aliNEel] fuSiontpRbleBuX Y &36H1¥A NRGH 96 Rnown in the art.

can be obtained fromcomercial sources {e.g.,
Moneglongl #pEinkGF bsta) binding-mateirt entiiljes Mey ther gamrated weing a variety of

; rixgl |on ences can be introduced into
el T e o8 W r e CiER anes may be obtained by methods
knowlni tp eks3eBkiMed iithRtri (84) $6r8&hir ' . Ol
phosphatened;ated t?ansfectigﬁaf%?gfggﬂ%pmgﬂ?gsééﬁf’HWS’COhgm1
et al.1gds7p S urneyy ErotGools an dmemdo/BgarishA,1-S6MaIolm Baldy & Sons 1991); U.S.

ti 603, C m.and Van der Eb, Virolo
Pate@%éﬁ‘?é fé?g?’ %%@ﬁ%lr‘bpéﬁgsi“é » (AWt »¥B; aMono : Antibodies,
brilombis 8 - ; ey i d
i SR 35 PR ASIAS9 B g, gsom,
Bechioh (eds)e@8QY, aBil olruidydies 0l nLAbbl@yryoldnSaN SlarlbWCand N¥ae (eds.), Cold

Sori 1327%' troviagl, denovi ral and protopl ast

pring JarBor LaboralpryPressHOBR): thieksleyse @l siProdensioneaf mpnqclonal antibodies
: % tzor. goenst ts,can al so be.taken u o

osin s IRELE B K0P DA B 2L PRSI 200 ion,

Gloverceti aij uds),opagen9d (ORBAUSGYEsiof PresiBOIRY). (RhtiIdYEfagments may be
. animal). To identify cells that have been stably
denved, thegg SHIg fRy sHitable tapdardotechiiiguen guethes giroteetytibNdigestion, or
: e -BY{: o] enerally 1 ntroduced int he )
optioRISP b TR B i lioh T A RlerangrpepaPoronosi followed by mild
reductorefcfr dieulfide| eoiuabing BRYIEES | AltetSfvdl] Sith Wabllents may also be
manmal i an cells include genes that conter resiStance
to drugs, such as neomnycin, ftygronycin, and
nmet hotrexate. The sel ectabl e marker nmay be an
anplifiable selectable marker. Preferred anplifiable

sel ectabl e markers are the DHFR gene and the neonycin
resi stance gene. Sel ectable markers are reviewed by

™~ s o

A A - — 1
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Bi osci. {Bangal ore) 1:47-58, 1987). Expression vectors

can al so be introduced into plant protoplasts, intact
w@b@sabi4esesues, or isolated plant cells. GeneredT/US2004/018912

nmet hods of culturing plant tissues are provided, for
gen@¥ABY Becobitdnk berlic @ﬁglneerﬁ%‘?@&lﬂﬁfu@§ for Introducing

Foreign DNA into Plants,” in Methods i n | ant

I\/bI ecul Briefly mganopbnéchmddodgey cdni b& abtained bwdgje)ctm&g?@s animal, for

Wthin related enbodi nents. of

exarpplg éﬁgRgﬁmSﬁeﬁv%anFérgb% AIPEHSTs Wat 4 grwg%?@ﬁtcompﬂsmg a TGF-beta

e
bindi V\{fﬁ?’ g@‘éérggm A ABYroRfet! &pﬁﬁgﬁ];ﬁrg?il'a eft fhre?c'a? ORBARirR b MRéthods known in the

I's and S contaln a gene that
art aadaesleet hereite sSThe prepenat of spei:[ﬁt arftivody provjpetiat mag by monitored after
linked to a pronoter effectjve for the expression of
the ynpjgal g@ﬁ@lonpgn@]éq;tfpgﬁw g/e admingsterpd by AnY (PRE P8 iseveral routes as described

S t
hereé{e;f})?réggﬂ&g%ﬁ%kgﬁbﬁloﬁlﬁarﬁ%ﬁe{eﬁ)%ﬁ& i {)chcﬁt%r t‘nfﬁ‘éctlon by obtaining a
serufrl fdhgSl€ Nind Sdef@tyinf ahd heRarcedof in ant\ik’slfdyeﬂlﬁt Bindp s - TEEbeta binding-
animals, including mce, rats, rabbits, sheep, dogs,
protglgagrspepad@{ uging sanysee <pfa$m‘g¢al emngmodetpqmogrrgethods known in the art and

dCS(‘flgEd %gmg ﬁbmlaglgtgalépmﬁfg{ngg agﬁltaoacf ies thﬁﬁ)c%(? Po'\éf TGF5 %eta binding protein,

n -
i 8 B n216 88 1 SR 0 0 0 it i
lympha@gtes.5 The Bl-lmﬁh@@,s aSc 387, el with3udrugABnsitizedomydigga cell fusion

Part et PR P RO RER A D B Gt et Gt idytha optonally has

othek agﬁfaw bérheQRUY. OintbifityeloYexPRI! Eh&fg%ﬁomgrg%ﬁé be@lucts e.g., P3X63 -

contr ol se uences, 1s Introduced into pronucl el
Ag §.65Y (ATZ€dNegGRL 1f5¢8f)) d)l&@;‘pSE‘ZO)by) produe hytecionmas,. Wthh are immortal
Integratlon of the . in ected |s detected by b

cukagafiqyesldings. PR RIoN (oot lesahpA Bend fhe yel améfceh gy be combined
or § 80 e A RNV B5n PRLBAL LEE o8B IREASIA: ol or o

nonidficn@dterget) agdyen plafduft-1dpedddsite @X@ rselestivenmedyinb ehat supports the
achi eved thr ou?h the use of a tissuespecific (gr onvot er,
K

grovgih of fhybiidgma pells e nef urzafnseidn@mimnﬂ &elly ofywreferre if-‘éwlas media is HAT

t he talloth one| ne. pr a
ryrpdfyfe BN R, REIEIC R F el bk iy by one o owo
weekd, RDRARR DL cElPir8ioBSert@ &ﬁgle&@lcﬂﬁ@%@ysola@ém Afd ehtiidies produced by
net hods, culturllr-:% sui tabl e host and vector systens to
the p¢ll§dm@E tehtested cfo umhmg agthatystoatheohGprhsthu bindingf prokgin, or variant or

nventi on. uper nat ant.s from such cell.
R Bieah STt o O BT Oh Fm B AsSHa fr Py i dhAt agd deseribed
here‘irhe HbPd6inds 'ﬁoﬁﬁingsﬁﬁﬁ@él@rﬁl 'aﬁﬁ@o&l&ewﬁﬁi}ﬁéﬁl @ity afP®Bpecificity for
hen ‘be treated by a variety of purificatron
SOSﬁT ac poferead. i Hybmdimnasttbatmsmtae endnbelod@sintiboligy thakespesifically bind to a

xanpl e, the su ern a e first concentrate
TGPFE%S) e Py b‘?aeg“?ﬁ“ittg?rﬁ"tlc?fﬁc@ﬁrte iE eghfemplated by the
pres&:ltl ihé 1ons’l51cl"1re1 unl T f@}{g% Q:anga M lbkﬁﬁ’ﬁl?@dp(ﬁiultlbﬁ Qﬂ)nmg or by soft agar

t'rafiltratio g cohcentration
plaqae mﬁmbh)ﬁr&i poBitivieelanep thaeprotiocesarsanitibady @epu‘rcltﬁ nhbedntngan are selected
matri x such as an afflnltg matrix, for exanp

and gPIEEEY | énah?@%@ﬂt blsekdniibitaorsimpeiirdiag nyﬁ\etTGF beta binding protein
to a‘?]dzlietgéggdn%g HemBY! a?@gxoefer‘fe%t lon exchange resins or

- lon matrrces nmay be enployed in order to
purify tihe ninetBhdl anfbodied fibthNBE hyridehiaadultMRs niyeGEolated from the
nore reverse-phase high performance |iquid
supmmfmquh n‘(aRPLﬂHF’EI:) éﬂe@iéﬁnh?él)fe baethed dfor oprpdunatiear of a murine
u ot el ds o f | oIa
mor’é {98? e bogy F) { lﬁlbecgtqﬁelyz’ﬁlfl Bt nvenfnt% fhep
known in the art. The purity & an isol ated proteln or
pol ypepti de nmay be determ ned by SDSPACGE anal ysi s
foll oned by Coonassie blue staining or by silver
stai ning. General nethods for expressing and
recoverlng forelgn proteln produced by a nannallan

e o o —. 1

LF?\Qty ofe a syngeneic
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art {see Trichothecene Anti body Conjugate, U S. Patent
No. 4,744,981; Antibody Conjugate, U S. Patent No.
wW®h 2801450 ; Fl uorogenic Materials and Label i ngpCT/US2004/018912
Techni ques, U. S. Patent No. 4,018, 884; etal
mousgdiop sk@hpldea maped bat hasthepm grented (op apngaresPmed) Rdrapyte formation

of asgleS ] s LBR Sl Rty SBgcL ARBIE Fan be sotated and

purifidd By PRIy oNwell ‘Est@ﬁﬁshé@ GchiR@ed! Sechl RoMtIon Mehmiqdss iholude affinity
Enzynol ogy, Vol. 34, Affinity Techni ques, Enzyne

chrorfatp griapleya wiithrP roRam-A %epl@msg,wzemlwmwmm&wpﬁy and i on-exchange

Academnmic Pre r p. 30
chrorgHpEHERY (36 BB Ie TR0 PRE Tl 17 Do TRAeN 2172 9.3 Baines
et al. Bk‘gw%jﬁéaxhh Q)?h@ﬂﬂlnogﬁ%hm% (1g&halin BBemeiem Mbletily Fology, Vol. 10,
i nmunoconj ugate I'S & conposition conprising
pagefM9-a04i (ThdHursarahPess, dnc.aff92))T GMdietonkii amlbnglep rma)e be purified by

ant i bod or an_ anti body fra nent her eof
affinigo biomeEsRInE Pt GTGVRIG LEHE SR o0y dugtisyfar properties of

RTw R e i —

ligandf frhMbbiYiz&f b€£h HUA]sugPdrt, Ciﬁclﬁ&e Dﬁftahek cmpamgaﬁ Iamnantl constant region
PHARMACEUTI CAL COVPOSI TI ONS_ As not ed above,
hghm’x@gewnheam@mn)@mlb@% ap pafiideype antfyody: %pdcﬁ TGF beta binding protein,

har maceut i c cpnposi tions, conprising one of the
or frdgpiib O vaa ‘@88 lecul es that inhibits binding of the

TG betg a@ﬂﬁ‘i@h N A Ot GF-Beth BindinFETbem @libddieof Théprlesin@invention may
famly al ong with a phar maceutical ly or
be ahyshahogickabl yntibodppttishe gwoetlenal aibpdicemay be generated by any

numlge:rl ﬁgi&’ng}l%lﬁ%/ mltﬂl vtvﬁglle ﬁg)%gﬁl(’i{’lﬁ.rﬁflé garé/réﬂq%t h Seqﬁtol’cvﬂl be familiar. Such
meth 95{@%“%{1@9& R RARdL 100 Fpsirf BEHW%@@EB"V ) itfANEBini@idn of human
rriers for therapeutic use are well known, and are

periptieit biobe dellf @rg. ,evanpling Bi lmnﬁ?ecmymg) ansitRhameseationgghuman B cells,
Sci ences, Mack Publ i shi ng A. R .Gennaro ed. 4 h

fusiop] g5 )spleere gelis| frgm s‘UHﬁurEZa‘idr | ggﬁ%upaceoecwg)x}néeﬂe uman

R G50 51l ARG ARRGRRY g i, r ot

proc€duiE08d khows 1ﬁrthélla|r15a1ﬁzbfm’ﬁ$eﬂl oy thicdistlosurapiertinc Egleammple human
wth buffers; antioxidants such as ascorbic acid, .lo

monerionag mt@pdwerr@h pe (’P‘é§1§d {rRBYiranBgsme nse that ?‘%I‘(?é%ef“ e“gmeered to produce

.ot i rb t
oo LB e i ARG 3" OIS oning

antibBie %wgmﬁ,g@m fidelh daseribEd] Aor @attip®d, blyatreen angl., (Nahﬁffz Genet 7:13,
stabilizers and excipients. Neutral buffered salin

10945 &lbibrsg et RlacNatine GRS E99% (Tayiow et ph, At i op:a79, 1994; U.S. Patent
No. SNETRRE SR, o 5 YOl JQEDAR] 008 t

1995hA191’§E NeNlcad N8 t4R829135C af kiStechfiqes bRl of@Rafin@A heavy and light

he node of admi nistrati on. Pharmaceuti cal
cham:lmp@m umtmdacadaytotseame ofroiicet @dlvﬁbfromm}nlap@n@ pieinzaed lines that contain

nper of a trati cl. udi e,
targcfesgguptions oahe epdasenous iy it and fns Bl BEG SR yfso Bruggemann et
al., éﬂﬁléa@ AUR ot Mhn 128 255 SEQDWP‘Ur%&ﬁxﬁbleoﬂumérpﬁﬁxﬂdh@obuhn transgenes

aneous, 1 ntravenous, "I ntramusc

may bt shad {gend abnstnum‘sr aca‘umlmm yéastt araﬁemt ahr;onmsomes which undergo B

i ntraurethral |nject|on or infusion. har maceut i cal
cell-eR5pifss PR AT EHTnenk P JPRETBIRRGR, S i TOH<oBHgRPId, Brspe. Human

J ,

monfffotl] SibLAE] P et 85, hBh T Abe Fnd LeheEniE R e, Wi may then
prodhdeihtirfarpiaibbsiessecitial for tiepmpdn. obymiphoid bellsusfahe fromunized transgenic

exanpl e, one or nore of the f7gl | owi ng: sterile

di luents such as water for inj “ection, saline solution,

pref erably physiol ogical saline, R nger's solution,

i sotoni ¢ sodiumchloride, fixed oils that nay serve as

t he sol vent or suspending nedi um polyethyl ene

glycols glycerln propylene gl ycol or other solvents

o oy . ' o, . e
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enployed a s ¢ arriers or a s c ontrolledr el easem
atrices fort he ¢ onpositions his i nvention.
waEz@splissy cal ci um phosphate particles are di SBCDESZNN4/018912
for exanple, in published patent application No.
mlcevgl%‘l@élsé?to o}?{)d&@"’l{ etliib6 -s&%ﬁgsﬂ h@&ﬁasC&UEdeh@ fithe methods
a pol ynucl eot1 de encodi ng anm anti - T anti body
descritred/ leteino dwly@idnah seag emamcmmmammbaepmaymw belebtained from the
nd/ or nodul ating agent is generated in situ), the
bloo‘b%ﬁt%lﬁ’@%@?"rdo?é‘“ﬁ%? be pr esent within any of a variety

o {7 A5l AT 7 Wkl 65T AR b it

monddléral @itbodREMRIcluass e?ﬁlﬂﬁ@ﬁzﬁizﬁfg &m&iaawq)enﬁmﬂmmtﬁis dells by EBV
i ncorporating DNA into such expression systens are
transgsmiatiem ovige:t ©g+ Ab8 ePatentoNdi h4e44xki Such gntimenggtalizedrBecell line (or

iymepRlaot Bl Bor RS mosBlohd 0 Hhel hyoRea REMEY s fofp TGP beta
blndltﬁg QRElﬁ'(or zSGér%F 6r #ahent 6RteckPOr bejiagrﬁrﬁe-(ﬁ iHRPheaetedtion methods

be i ncreased by coating t ont o
as prbvniddz@mdaﬁbreetmaﬂs anvBILISIA, ané tlednf 1selamdtb>ystamm ploningdtechniques.
intqQ.th el The devel opnment f.suitable i ng .an :
The btk T elTRBRBETER GOf et MEOysRg (40, Ra-TCT -bete Bihding protcin
tibb bé QHI AREYy RRthgBleCirdhstdind V&Il B with 1 t
mllt?%g?%%nt él giﬁﬁnérugingse.g., oraFIH pare%f%#%?elnyeonm °
produidet 4 ammse{haman rltybad a&ﬂl Llneaac:bo'rdltlg aamsamch;r known in the art (see, e.g.,
adm ni stration_and f known in the

Glasl‘é)f gt al. HpridgmaBi3d i 83,(&98&)) e?ql&,ar&t}gé @gél&gl tB&e{}%alied}uman monoclonal
antlbgglg‘f fsale WS Hﬁrﬁﬁﬁlzﬁ qn Wh%bfr’l%@ He%r})rmluﬂ $Ghdaftis ﬁlemc B cells with antigen,
appli a I ca

cat i ons rnmaceu ositl
folloWes Bl qasion BE pimed fmyellsewtﬂleblhéwtﬁ@/bﬁdéfuﬁbﬂbartner. See, e.g., Boemer et
adm nistration to an animal. As such, these
ﬂ~18%h¢d@Wﬂméhd4ﬁ§§fﬁe fornulated with an inert diluent

o o g TS b Bl oAb D 08 vy i
selectdde¥nd BYe hghtcé)rmi’rﬁ Q58 %a{/ﬁtcﬂa&abirﬁbfa rédiorsh@¥ d1&eddfom the B cell
incorporated directly with the food of the diet. In

accoxgling 49 nncluecldannbtcs\mg}esf.eqhmqms Iknpendsithealite (WO @1029&F; US patent

e

Preféréﬂlfr@%él‘lst %ﬁﬁkull ymm%n%@ ARRAICAE NS Rl Froiflthe & eam %sh node, or
skilled artisan, sone which are further descn

peripdamahb]oed samplelhySselel@ang atcelNthat is prﬁd&;lﬂg 8n ahnt&dyFPhatespemﬁcally binds
641, 515 an ten 399, .
to Q8T B 5ol eﬂ%gg Rolied fioghbuBRis fy SATRG s EefoBiRheral blood
sampgu5 e‘?l’?o afgle d&ect ﬁ%g@ 9%1sctﬂ!1t! e %‘f‘ b ark oh vsm?ny the desired
€ prepareda 1 n water urtably m xe a sur
specifioiti ateswhl dnowy [ digydre &bt examgee, U ﬁlp@IeSfoﬁmstldmyluafeSOence activated

be prepared in glycerol, liquid polyethylene glycols
cell gorting it N1tEs SURBIHON TaWeech by desection el sRscHicnaptipody, and the like.

Meth%ﬁp %r % %@ﬁor? f §}§ ff&gﬁu%&’%tirso%uclhg%sSelﬁrxﬁaﬁﬁé‘tf‘oxo E@Wle preparing a

I'n a Ive to éven

smgll rc@l\l\ﬁsﬁbp@ﬁmdiﬂ 6f B §dTBagar lthdi Sbh@ins\SOPN af apegiudel E@dment thereof.
fornms suitable for injectable use include sterile

Bindingud dhesspseifigtanthedyarrodiosg by shoBseH el ﬂv@ta@ﬁlgmerep@lmwbe formation of

a coqnﬁ{eécyvﬁ.bq%xrtng% gtrvlé}% us &g}exgr&éﬁéﬁrg%n@ azt? 2}}\%&3{ atﬁ%l celgse%roducing the
specMcSmtlB@@if%e Dect&d, 466 . sﬂ@ﬁﬁc ahfibédy geRsasay b6 JISNdd B Sdolating and

be sterile and nust be fluid to thé extent that easy
amplsfymigrpdAidr mBNAxicearding|to methods krown abthe attragd desdnided herein.

condi tigns of manufacture and. sto st be. o

preser Vﬁc& %ﬁ%ﬁ%ﬂsﬁ% flaaégmcg% (gf thg@g&efaoﬁmggxg protein antibodies may

m cr oorgani snms, such as bact@é6ia and fungi. The

carrier can be a solvent or dispersion nmedi um

cont ai ni ng, for exanple, water, ethanol, polyol (e.g.,

gl ycerol, propylene glycol, and liquid polyethyl ene

glycol and the Ilke) SU|tabIe n1xtures thereof

T -~
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agents for pharmaceutical active substances is well
known in the art. E xcept insofar as any conventiona
wordisA14w50 agent i s i nconpatible with the acti VBCT/US2004/018912
ingredient its use in the therapeutic conpositions is
e ) n -
b o T P Qa4 afffln binding site of
the WMamrﬂﬁﬂytandahémfoac benitt @hthe same fepitspe. 0These anuga'r-bmdmg fragments
entities and conp 05|t|ons that do not produce_a

denvsm feorg; an antﬂsqqaﬁ Fady beRttdiasd foe sxamples vmeﬁfoteolyﬂc hydrolysis of the

antlb%gg' i é}lag{p%j gte@sn? Opﬁ‘l{lﬁﬂl dikBstoR o A1 e&IR‘BQ{n@F Q(Fézﬁrdmg to conventional

SOITES, cropartic

methpag.t iAsl ﬁﬁllldéﬁ&th(ﬁi Qi%tlb@d}dfrb@ﬁeﬂts kken bargrodised tfyOénZtyﬂﬁtlc cleavage of
i ntroduction of the conpositions of the present

antibodige Mtitharepsintte psqwd% 58 fragstent d¢riokgdol (ghni- s FBis fragment can be further

ctealfssE  Bioharfaie PR i pROBe ab ool PRIt B, Optionaly,
the Aedvh@t Raddnl ¢dnl Ko pél'férhﬁ@%[}%a a BlO¢RMrBup FortBE QSRR groups that
or a nanoparticle or the like. Alternatively,

resulc_cfrqnosletawcgftsoibﬂlsulﬁde pimks gest Anva"malrt@natwn aheenpyaier;, cleavage using

oo e el s R G b A s

desc -weesfen%xaﬂ@ OGQfagnﬁérgeUEJ RGNS, 335 689! mioh@ﬂf et al., Arch.
rug carrie general n to those of skill in

Biochéie mphy(ss&ezmgrl%&,amee leaabem: J Veama,slssmﬁdelmlex al., in Methods

5(7):307-21, 1998; Takakur a, on Rin
in E’Szwg)é’)ﬁy dofR2ddicades: Pr@ﬁa}?&ﬁarﬁnéthanhgw.pggesﬂ 8f3,8.10 and 2.10.-

2108 DBl 0 SR ! bt RS s o o

mond¥len? JipBiZhed By chdih Sraghlah® (Fd)Neurther ble2vidd éf frh@ﬁent?&ir @tHer enzymatic,
No. 5,565,213; U S. Patent No. 5,738,868 and U. S
chenpegl cont semetic elmiguegnay alse hedisebispilens psthe ftagrsatisdiirdito the antigen
erence |ts entirety). Liposones have

thatﬁé%cr?gﬁlg‘é%b%ﬁjgégtggfmlu i th a nunber of cell types

t hat arﬁnnﬁftlﬁahﬂ{ )'fré@n‘fefnt QH&}I als6 b¢ AnsfEminely At f@lketically engineered
procedures, including T cell suspensions, prinmary

proteue tet ecty like @nlantibedy anﬁiamblrmsdelal spe¢iReanbigerete formal complex. For

an\gﬁ{mB%gL?dygﬁe%eég C %%lsg ? leégﬁne]ﬁﬁ ﬁdrggs%lplg I%(gﬁl% liglllt' ¢hain variable
drl, PESO R E5REt0E 5D OWAIENGEROFRORF RISy WAl light ch
reglé]re typi cal of V|raI%based dellveryggystens ng%ébneég chains,
recoinbinenthergie ubad pelfpeptidesmojectles |1mw1md|uh§1t ged deavy wariablesregions are
dru radlgéh. apeutic agents, . enzy , Viruses,

conneftsth B pp &1 G PrafflBg): @4 EUBIMAL EicgERtigR ghithgonsisting of the

amulo z{é?d Tekllah% ﬁﬁrhﬁ:tt}ﬂe &V&idﬁieeglgfb%l. | THd fﬂﬁg %ﬂgf the present invention
urt ernore, use of I posones S not

pref@;ﬂﬂﬁ admprizeb et less 0aé aheablavegionalshimmihevarbleangios domain may be of

unacceptable toxicity after system c delivery. In . i
any s PraATRne ALE gPRPAION PR ydbasisraly comprifed leashape hypervariable amino
acid QJZ]E}(%IRZ% (f)é Qﬁsﬂﬁe (F %?%CE’I%H%I]?#DS’{ f1+ C&lq Voe?rqﬁ ﬁg}?’lg IV&H{H one or more

spon aneous oncentric

framBWbRYR{uNLES. CM%eﬁe@ilSt@mﬁﬁ rthee daridblld Wﬁ?@hdrﬂﬂorﬂﬁﬁllﬁi}ese any suitable
(M.Vs). Alternatively, in other enbodi ments,

arranggmertitof emmpneslpbidin Hegyy ﬁ%ﬂh@t@é@}tllgba(vw@emmblleéiomams Thus, for

sul.e fornul ati.ons of t.h n
exanfi By TR TLIETOR TR St e Snd BRR S Ui Ry ey Pligh is capable of
1nde§éﬁﬁ&ﬁl§'rb§’1§hﬁg"a1ﬁ‘1 st dh ac@pehbleaPhimey CAl@rﬁatN@%eﬁﬁ Qﬁregfoﬁ ldomain may be
exanple, Cplntanar GQuerrero et a
dimeFi andmorﬂai(l lﬁq}VH;LS’Hz‘gL, 998y L. digessy drrdfeeabu/e thef\f gagian dimer comprises
to intracel | ul ri,c.overl oadi.n such u
at egsbon i 888 palpesbim & bt 6ot i on s Al SR @i s eferred o
pol ymer s able to be degraded3iin vivo. Such particles
can be nmade as described, for exanple, by Couvreur et
al., Crit. Rev. Ther. Drug Carrier Syst. 5(1):1-20,
1988; zur Muhlen et al., Eur. J. Pharm Bi opharm
45{2) \ 49- 55 1998 Zanbaux et aI J. Cbntrolled

—~ o e~ 7 A NN N ~ ~ a2 2
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post menopausal state, oligonenorrhea, amenorrhea,
pregnancy, diabetes nellitus, hyperthyroidism
wEemhiongse di sease, acronegal y, hypogonadi sm PCT/US2004/018912
i mobi i zation or disuse, reflex synpathetic dystrophy
as F9yY né H&Wéd thé éﬂlﬁﬂs‘;‘{ﬁﬁy bEDVRRAy QRHRARRMASiRctly2 6t example via a disulfide
Ost eomal acia. Wthi'n one errbodl ment of the present
bond betertr tha twheargble dvarains, cthtoagh a dinkatefos exampley pémide linker, to form a
reased by administering to a warm bl ooded ani mal a
ﬁngkﬁ%ﬁﬁ peUEstohl 1y effective amount of a nol ecul e t hat

B AR A ot s
engif®@yredrecréiog tefdf. | Bg bmglﬁeebﬂi Versi6 is efpant £earabkd ra@umdd)mam that has been

i ncluding for exanple humans, horses, cows, pi
created asipg reengebinanh DINA e gglgeer@gdethgges F@fﬁl’l@é‘lglflilﬁg‘f: \ygrsmns include those

creafeﬁgfég ly)?%l f ! rr]neaq sgp ?Lfitcla%tlm %%Hét {B%lb:gﬂgse{tto?@é&é@l%ns or changes in

I'sense uﬁ eot
or téifHel Psidd Q&d%@ &ﬁ@&srdfttﬁéj s;ha@[fﬁl zﬁmbW)I hpai@ilfedxamples include engineered
enbodi nent s o? the present invention, nethods are
vam;hl@mgumdiomamsucnntam atdeablome (R snd gptispatly prsi rgnarh dramework amino

du
scidg o et Ao B e RS e BB R Gpond antibody.
i nhi bi t srhRivRFAYIIrRfonAdriaid MaP bERHREMIY atthdi@d A COREAinal amino acid

famly, and adm ni'stering the vector Containing cells .
to aﬁlensaonwatmrkahtﬂmﬂgdomalmla fra@mcetfthgrpoﬁ: dlhius, folhadamiptene Vigpdomain that is

bone obtain d direct om t he, bone
presgtindhe w@ G FeEIL AR ShY b HHIF%% t“hgmt} Bieelohatip Ga1 domain, or a
| f In
fra ?@%@E‘?%‘é‘r grll)pivg_qun%grE 1?1];1?/ g?nilc u r < SK T 8Maih e a!fabfknt thereo
this Rapy fs erirapley e exalgalyasaybe 8 Hab dhgmentewhaein theahtigte binding domain
viral vectors such as herpes viral vectors

.g.,. US
contpigs g procieed oy 20 VM@?ma@HéHWWQII“‘J‘é@%ﬁ!selr((é't%}gmm\m a CHI and Cg

dorn%m/ %%‘g&\/@l\/%g’ %9%@%8 Rg%ﬁgé%e’dgﬁ tl]ofét}'thg}?:irﬁlpo a 189 ‘for example to

provided$ hinpd trégior\6 A8 porioh. ofldaﬁng@fe%fbh doki98s BAd i1 993 fragment, or to
Guzman et al ., CI rcul ati on 55(6):2838-48, 1993; Guzman

provede farther dgmairRessich asrsipody OH2 an¢ 6713 dpeB@s. Zabner et

o
DRYI IBDRVpepEaEY “ﬁl ﬁtlm 1 &R its”
comPRAIARRH Stk 130% 9(93 )] SODRWRERE (‘Shifimal rfBnition units”) can
be oib{BheddrP c8FBructindp plyandetLteips thay eatodd th,e CCBR@ 1014 lzt)body of interest.
Suc%g)?)i)élgé@o& : o‘%r? é)%gpeagq(:)cfa Sfts)g%ég\%%]glg,( Ei)ru%{[]@\é Ct i %rase chain reaction to
f
syntgxgsg%:)r tihﬁ gaghtgé?\fég’lbﬁ ué’iﬁ%etn%ﬁérthdg?agﬁég&y le’réc?lﬂﬁfé%%lfs as z; telgnp)}ate (see, for
exandplep$aménkt or al.( Pamkail i4 dfvehpdaihetot MetAids cin Ehzylmology 2:106, 1991;

Cougglg&w%\?ﬁ(i(l Bﬁgué/:\yg\%alﬁééznégﬂé}do&qg? andg%%gl ml]g'gggclonal Antibodies:

pro@tgheEh s i Gt SAMisyp ool K Ll A3 Wi U8 (Cambridee

UniRasignPreb199);24d, WAL et\4D, 9Génktid 3Dani MWt/ alﬂZ:b&))ressMnr@ Antibodies,”
vectors may |ikew se be constructed that contain
in Manecional dfzttlmdﬂfﬁe#"éww@Sefﬁ@nzﬂ@vl(Cétl@s Biichrebtaby €eds.), page 137 (Wiley-
Li SGFPGL%) sequences, and the like) fromdifferent
18 or fromnon-viral sources. Wthin various

enbodi Mltepnati@ély e ahtitddyivid be/£ fdcOinbinkistedrfengiPeerad antibody obtained
viral particle that contains the viral vector may be

by tssest dfreqombinaat PO's teghriqess rm@évmg tmgn@etsdattob@dd pe-Expiession of DNA

ot.her .enbodi,nent s the inv elc
encoflie iRy 1 EED e A B e B T Bt FA
bi ndi ng of a SOST pol ypepti de3zo a nmenber of the
TGF-beta famly thensel ves may be adm nistered by a
vari ety of techniques including, for exanple,
adm ni stration of asial oosonucoid (ASOR) conjugated
wi th poly-L-1ysine DNA conplexes (Crlstano e aI PNAS

PANPNA PVNLSN INPNA PN A NSNS\ o o o

a.nd/or is readily



10

15

20

25

30

identified by FUGQUE (Shi et al., supra) as the cl osest
honol ogue of SOST Core. Therefore, hCG b was used as

wo bmsstgasct ural tenplate to build 3D nodel s f oPCBOSD04/018912
Core. An alignnment of S(BT Core and its cl ose

avaigﬁlgwﬁ orﬁ ?:)elgﬁg sbéff’r;]eg \émﬂ%\!ﬂ 1ng IU{X%H’%&- f)algxogg%é‘_%%y e% g Y&C hiswell and

McGRefY,! Bibtddh €10:360.84 Y2905 o€ f@i@gﬂxteutaénh%mﬁéﬁ SiMdrd molecul
C(%ngﬁ%CG was appf(o?gpﬁgtelly 25% Ei ght CYSsr esi dues moleent

biolagyr mdécurndemrsexy piocesiuggsomby tbheustd o |syqueaop had inmnipglath¢he DNA, for
overaII structural simlarity between SOS Corg aﬁ%{? h .
tp intgqduee corlons to gpate G¥iFIRG Eesidpes; or 4 modify, @ddog dlete other amino
(shown with solid lines i n Figure 1)
amd%r%bﬂa?%%#ﬂ@ég%ﬁfl guration, which is characteristic to

t he cysChitaerknaitibbdiesl. spéeifiexor aTdiFshetd bisdinggrote{n?-abd which include
shown as a dotted Imemq%gure was unique to this
humggiged 9ntdmhe<§4 By #50i isneameraid pogardine b thegieseat Hyentiosm A chimeric

antﬂ%&? as St l)éﬁt o1 clélgsez%nt r r%IJl Hc?tﬁia_;@ ﬁ ed E;gﬁ b{irsﬁwpnn}fhtan species and at

re“Was - Sin BT HeR %
least@neStamabR e gioR. doBiaf derfVied Sﬁo@ﬂl b @e¢ondD 8isthct tnammalian spe01es (see, e.g.,
Pt1):899-907 (2002)) entry | HCN, the 3D structure of
Morhg® ¢ 2(1V\ﬁ?re¢ Natl. Acgd.rSest Ubd 1655 - 58(1@&‘))94)11)1 ,prﬁgrwchgmbodlments a

chi St uc (?ysg]lagr{{é %ﬁtﬁ:g%ldbey glo\rll\%rglethg %lpféfin E%;Zieﬁgucglfg that encodes at
least(érgg@%)abl Ngﬁﬁﬁﬁ)m%ﬁn Qérivedsrdif at ndroklhan ﬁoﬁ&‘l’(‘ﬁﬁl aftibody, such as the

Figure 2. st of the cystine-knot proteins form
vanahlemfcgomelcauab fiom Bhlaulhlaﬂ; I«at;forhlyajmsmghmbn@clmml entihody, into a vector
nonomer q eufler e [ &, une and . )
cont@nmgtaeliluc opti %qqueg;eot?xat eggade& &E es% O(li né{egéq)n (see, e.g., Shin
et aE ods gmloy Ke1g¥adortd YeRobNGyARE £1U' ﬁué&‘é JOERA 21292129
Imer tO increase Its st Ity. Constructing a
(4993DdeByfv(My bhexanpter the qﬁ»l}&iﬁ'éoﬁ?dn‘ eequegleomoodlng the light chain variable
_present edsever al challenges because t he sequence
regia) pf f Apuring mpeRckkR! stbPdrmay %WS?@IH RAECPWI(BInE; 2 nucleotide

sequlg?g% e%nggalﬁg%eoﬂ?rﬁarﬂ%gg lhgﬁ{ cdia!}%% gl%ﬁﬂ g&?xdsg ence. (Iel} a rs]?parate vector,

the p6lyatidl¥®ideosdqaentat emamgf thEOREARB T chatta veridiee e gibs esfVed monoclonal
In dinmerized cystine-knot proteins fromdifferent
antllfqgim thae be (clongd in g, witiosegienpgsugnsodiopa human Lg(y constant region, for
e di ner

e SR T S SPGB iy et me

depénﬁ%pﬁﬁ:@le ét@eclﬂﬁt ﬁﬁ&ﬂinﬁﬁésﬁé@%?ﬂﬁﬁhﬁ%lﬁ aRAPSdY (&L, |d3)ﬁ1plement fixing,
hCG a was replaced with hCG b fromthe

blndlng teraquhrhgrlarslf q gcepion e(cl)l—l@i;pfen@i)n ghcsqqngtmqjccbvectors will be transfected

B T T —
the B! fot g%ﬁ@ﬁﬁ%;lﬂlrﬁ&ct Qﬁtl%ﬁféédﬁ fﬂ&ﬁ%l@ mnﬁe‘ébﬂﬁfnatlon (e.g., U.S. Patent

structure final nodel is shovvn in Figure 3
No. EX8RBEER MODELI NG SOST- BVP | I\ITERACTI ON Thi s exanpl e
descri bes protein nodeli

pe | and I, i
recept ot mrhaﬁlrﬁgl@iﬂ{l@s%ﬁl% i mnebs AT, esnetipally engineered to

sl SO ST SR U FERT s RR) ep o o

deritvedp&rohl afi é@@RinogBbLIN olﬁlandorﬂgurhan Bhdmhlaraspecies, at least one human
ELI SA- based conpetition assa BMP-6 sel ectively
varighle Eiageresk 1Fgion, tanﬁét Least @RoB AL EwaTEESlebYiT eeustanpegion. U seful

sarfF ordelishink b @R sl may dpclyae” t Hpampl iy way of iltustaon

and CASlifnit@tidn,C edmfiedion bh meher G&hhlblef Gambiwbtki nggibs that are most
BW-6 ( nM (IC = 14nM. A 10-fold nolar excess of the

homBMRone©pe spn-Hamas famewpentesions péthechimsrirdnti§oey. Without wishing to
sclerostin to BMP-6 by approxjymately 50% This
conpetition was al so observed with a BMP receptor
I1-FC fusion protein (I1C50 36nM and DAN (I C50 =
43nM . Specificity of the assay was shown by | ack of
conpetltl on for bi ndi ng to BI\/P 6 betvveen scl erostl n

o, . o ~l N O~~~ r . o —— — p— T




10

15

20

25

30

contribute to dinerization. In addition, secondary
structure prediction shows that sone portions of the
w@zd0enmch@l regi on of SOST had a tendency to fPETUS2004/018912
helices. This region in SOST nay be responsible for
be boinel by theoi aticlon strategy intay, inpeasd thk Mikelihésdthat the humanized antibody
... hel.i x-helix packi nfg,_ whi ch_m m cked the function of
will § gfainisgagEr dinding AHmtyNeg 8i TiGF -Retst tHadingipreteine Mchich in s ome p referred

L. and S I.he am.no :
e YR Rt VR SEEARI S0 LAY Y SR U o ASr vt o
fragrp@s ithidrevfs ankli9l-ckAbin(c3lee prdfetéEefibodidiBhs nhdySaRs 4 %ﬁﬁter affinity for TGF-
extended a b-hairpin, which pointed towards the
beta hinding prateinn Seqiteed-f fanes ehalt, NO8NAGgivre 3 1r 122+ 2; Rigcmoam et al., 1988

T ML RN e -
CoRlnas i, 4 S PR S T e, £

exm@??‘ﬁ[y IDEmpMVUhgﬁN&, Thd ﬁleE)canmEhIdngjme DB gmfpt lerd detsingifants to known

0 T peptide i nogens that are use or

h“mﬁﬁﬁ%s{ff’ﬁ gggﬂmawggu SRS RARE e En T RBRPEAL 1995 FASER 9:133-39
n 1

Chotgf_aoéf K1l 19§ AGhir&Nu) ‘_—’Iﬁ% @3@?12@%@%?1}%&%5%25%%9&0 compare

imer formation’of S monone
humarhetrosterahltémplates | seldcted bet segesmcSImdlogy Naiggithe ad-Hubfin variable
.simlarity between the N-term nal regions of the two

regions| y et ¢ e Paigllest A-ndPIBCRIP mitymiinler29%-104: RPEPSS1S-A3.  If

[ i A Lar ' . That, i t.he N-term.nal
o oA PR Y RS T, e
moddlingen hy aideia et fyligidebific Ainis a6l BMduestit doRdlld &Anged by site-

. of the core region (amno acid alignment positions
directeggon pther rmpageness 4lechmiguas ntoe partiellni complately yopesupra-optimally (i.e.,
. ecept or. _bi ndi ng, site.such that ant.i bpdies specific,_. .
increh G674 80P PP Tl bR SR beSwRdhionh gufiodit Rterg aghnity. Those
havirlBMitdirarySSEN - in the afBrd Gariitibl wiB AHERCGEShrducs NBREWRPRAdily appreciate
pol ypeptide fragnents for rat and human SGST are

numqspw\Nagie dorssanfl shd dofasatioBOBTsubh Hesnkrestratepies. N-t er mi nal

regi on (i ncl ydes, t short . linker that connects to the .
co? e ré eoﬂjCﬂHBFFBHE %or preparing a humamzecs antcl)body is called veneering. As

used Q@%ﬁ@@ﬁﬁ?"&éﬁ%ﬁ@;’%ﬁ’ i " -
NGGRPPHHPFETKDVSEYS ( SE (EL%}% A :eneered FRs" refer to the selective

replaGGBWRABR RRAEEH UGG Y 2B PR ENNENMYNGAGHt chain V region, with human FR
. .GGRPPHHPYDTKDVSEYS (SEQ D NO 48) SOST Core Bind:
residyss in; Jfeipo PRRYISR aepegingls MRkEUIR comkising i aptigandhinding site that

tairk §ddal I ). J: hdj ' xtended .

s BB 5 R A g i o

basedaorc thensflerstduding that the ligand binding characteristics of an antigen-binding site are
Cl PDRYRAQRVQLLCPGGEAPRARKVRLVASC( SEQI D NO 49) Rat:

deterpisdRymeoivby trertusarramkiaitiyadapssapmokithedeay sasi light chain CDR

e Zzal i on Fra The C-terminal regiaon of SQST
VI ST O N -
Thus h@itipdh Waidng Wif%&?mh%ezﬁresem ial DRERhEFedaMMIdRidAly wherein the

may al so play a role in honodi ner formation.
CDR affurtyengi theirt interactigaovith eadhl gthéri aod theisintéractisgi with theayest of the V
. prevent or i r};ﬁ ir dimerjzatian of SOST npnomers, Whié:h
regiof GRS oty oo TH{TL ALt (Y PriPe FenceTiBs 5BHIRIE SKERT (e, solvent-
accesSiBR) B rediileY RAAL ] ' t "&{%rjﬂfﬁ i
cor?espondi ng t% ?Iﬁ:rgg&lﬁggﬁdgggtegé@eﬁgsth?é oms%%%?zr& selectively
replaceldew®h thanrainnzzbidnesy oo provitdeam thybrid molecule that comprises either a weakly

. L TREHNQSEL KDFGT. RPOKGRKPRPRARSAKA| ELENAY ( SE
1mmuN&g¢311(j, Rsybstantial ynon—gn(munogemj?p\\feneeredl\ls(lglﬁface. (SEQ

LTRFH 3 - £ : Y, .
NG 52) SRR Cor 8 DT RS TEROTET o o) TR Pl SFarisk S for human
that is likely involved in SUST dinmerization (extended
slightly at both termini to include the Cys residue

anchors): Human: CGPARLLPNAI GRGKWARPSGPDFRC (SEQ I D

NG 53) Rat: CGPARLLPNAI GRVKWARPNGPDFRC ( SEQ | D NG 54)

BMP Bi ndi ng Fragnment at SOST N-term nus The key

Y P — o e e
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i mmuni zation. The peptide sequences of the inmunogens
are as follows. Human SOST: QGWQAFKNDATEI | PELCGEY ( SEQ

wo o450 TEl | PELGEYPEPPPELENN ( SEQ | D PCT/US2004/018912
NO 3) PEPPPELENNKTMNRAENGG ( SEQ I D NG 4)

ant1boK?NNMKEN@3RE’IDHIGPFEﬂW bssﬁ@qttqt 18 )SeqpPRRPH RISy Srmunological

Intere&;g& Nﬁgﬁ)? g I':%E) tig %eg hU@d @o%x‘ﬁﬂﬁht @(ﬁtmg Office,

1987) EééaEéL@EtﬁeﬁEﬁo aEUENDhsE; ﬁxﬁE@HeDaB@sﬁble US. and foreign databases (both
PEPBPEL ENNKTMNRAENGG. C (SEQ | D NO. 9)

nuclei EMIRAENGRRRPHSPFEMKacCe s il ¢sNOregiyn amino acids can be deduced from
the WETKEF%%@&WES RN ?‘g N@%ﬁeﬁsﬁody fragments. Initially, the

FRs E%%WWE% gagggx Iiﬂédkgnﬂf@cule of interest are compared with

corresEEhdﬂQ—HiE‘(&ﬁEH@hﬂNﬂﬁrﬁﬁE@ﬂa{BleN@Dm)unRatbtmT frpepthed@@ve -identified
w th Additional @J\&FKNDATE | PA_REYPEPP- C Cg idue t
sourc¢s|;) e 1egst ﬂ’EPF’@EQENN@Fm FREIeNE afesHhsn I@Wed) residue by resicue 10

correspe %@E@é%&%ﬁﬁi gh‘( 2%%\{ g ‘R:gm]l-‘g)hnnr?] ngﬂé?ﬁ cgsaernféom the human

count&%ﬁﬁ' Q@Sre?@b&i ®ostheneeidties prRéni i thee hamim oneietiydusing recombinant
portion of core region that was predicted . to ma{; hich
techniymt well knbwh BN apr qresidys switgingisienlysamsd qutWih moiglies which are

n f en i
at leagtrmtrtllq%& ‘-’G‘Bﬂf‘%g( 1@%1%%8%¥§1§feé.da\%\gr gt:eulg gg&?g@& {Pfe tréblz@eﬂ t of amino
acid $eAHAY &t kAP -hald atdimi ek effect Gor B Nertierynitnatur®ep™ dhgion domains,

an i nternal "cystei ne was changed to a serine to avoid
such goptblire, ghyvinegand dnrged akligp a¢ids. Human SOST: Ami no aci d

sequence w t hout sidues a
Docki ndn &4f B130¢re %’n ﬁ%‘ﬁmﬁe BF?e&éﬁdduaﬁbﬁf&ﬂ&%‘}é_tiﬁfé%E‘Ré designed to
K (& _SdtRfamixBphdjdent €3-tHeRCORs, the residues
o SRS SR Dacmizepi
ident{PRakis Mari€o be n¥stle Ibmleda(sol%pt indecessible), the residues believed to participate

| PDRYRA LCPGCGEAP- C (SEQ I.D
in nCDoisRRI (oA o Ser P i BB TORIAP R R BRURT\ A nd lght chain

domQ(Ml E%Bé; ?ned/esi%@as ﬁ by Bke ﬁ@ltrud%ﬁ?a Heg?cﬁiscbfstﬁ& ¥RE Ghich are believed to

S residues added or su stltute
mﬂuQQ‘é khé& OcdnBhicalMNtérgiafy sidlctPedd the: CDRDRG@RAW |deFi@s criteria are then
(S

EQ I D NGO 25) Docking_Core Cterm Pept
used WMmgnp@E@qégeWQ@)t p:tg‘rgm xée %ﬁ.l%céfrt?th the heavy and

light [&9&% %/S éggge%%zl{lg naI };('I_g’eﬁ{{lﬁagq appe FRS that can be us&d to transfect

manﬁé’ﬁ% |0915N@r2tﬁé e %hdigoﬁéﬁ&nﬁlﬁﬁm&ﬂm aniﬁ)odles that exhibit the antigen
PGGAAPRSRKVRLVAS- C (SEQ I D NO 28) Two regions within

speciBEBY of thetrogxmt entitiody imoleqweer act to form SOST honodi mer s

Iargl ﬁgf A% ggglgﬁpaﬁ eathngféf ﬁelé tt \ ha%ué@% Y sﬁ)eé}ﬁgélgﬂnﬁ@ﬁ)t a TGF-beta
bmdﬁéﬁir&@ﬁdortﬁnﬁﬂrﬁr%&n{em thefeBfl Wﬁld@@@ls@la@ tS2e,ré. paWinter et al., 1994

rmnal Cys that was conjugated to KLH For the rat
AnniBUED. papuhae 12438455t Sunenwasil.adR4 Ads. ffh’éw@fdr 62»&91 -280." Human or

term nus of the uence
murigg n@g@lﬁpé\gbrﬁ}gby@ 7o) égxgoompﬁnll\l%ﬁ&]ir} b£ elsomn created in phage

vect?rm%ﬁﬁéﬁk %E% g )E ﬁi': eg)rsﬁgaéFD BlQnaﬁl)ners thereot) that bind

Specfﬁ‘éﬁlr% m@dﬂgﬁd i br M@iBt Yor Mgrx@ﬁ,sﬂiep?gﬁt Sda e.g., U.S. Patent
e ioLS. o ot Tt ARG C (S LB s o
86: stz:’z‘% Sharigy! Rmn%rﬁ‘eép% hg%tjééf]%fzﬁ NOELHSEBiAES 3:1-9 (1990) Kang et

regrron nogens were designed t

Ol Pl aVENQ/ e gc,smueg&e,%am hHoogenbsorn exyiabn 10826 Molec Biol.
beI ow). For conjugation to KLH, a cysteine residue was

added to the Cterm nal end, and the conjugated

pepti des were used for irmuni zation. For Human SOST:
KRLTRFHNQS ELKDFGTEAA ( SEQ | DNO: 33) ELKDFGTEAA

RPQKGRKPRP ( SEQ NGO 34) RPQKGRKPRP RARSAKANQA (SEQ ID

I\IO 35) RARSAKANQA ELENAY (SEQ I D NO 36) Pepti de

o o s ~ ] ~ o

171 T rr=i IR 17N~
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ELKDFGTEAA RPQKGRKPRP- C (SEQ | D NGO 38) RPQKGRKPRP
RARSAKANQA- C (SEQ | D NGO 39) RARSAKANQA ELENAY- C ( SEQ
WO Dosl48) For Rat SOST: KRLTRFHNQSELKDFGPETARRQ/(SHQ/018912
I D NO 41) KGRKPRPRARGAKANQAELENAY (SEQ I D NO 42)
227 8AL34Y, SRECHRREIKPREGFAR, b SE b D 6ND- 483 ndPegtbielées cited therein. For
i mmunogens with Cys added at C-term nus: ] _
examipid, TREPNOSRoKDEGREFAPRGLIEY ESEOlyDeiotide) pequences encoding Ig variable

i T TR S —

ora thhgl%f, [ REGE N Bl NEW NS e&%ﬂnﬁ%}ﬁé&r &¥t protein. A fusion protein
TG-- BETABI'NDI NG PROTEI' N Thi s exanple ‘descri bes an

may he adysiboof tet@at progeii iwildi the light chalri yarabje fegonaloaram end/or with the
an_anti body or. anti body fragment thereof, to ) )

heavy chaip yafiphic regipn sefain. sAFcrGaE o cFip GRORAGEE]sy fgumnoglobulin Fab

. ‘ :

rourE AP A8E508E U082, B ARPhAPLOY U PR No 5 098,420,
descr i bgehviyrand. Ifght Rahiaiimnmog®b3Bd cODNA ekmressioelibracibs aay also be
96 well mcrotiter plate is coated with anti-FLAQr)

preparehde| lamkia aepe oy eompe wing iMdmmugadan NER Bnd MeymunoZap™(L)

T, T N N —

and R@d WE IcteaR RéRyTAH 16Ht Bhiibi@muAbelobOIA tBNRAEERredsfon iThtafies in the A
protein solution is renoved and the wells are washed

ImmyrpZap by enduhbomnepapéhJovecprat dhase yecRPmaydre ssxeampdl andividually or
BWVP- 4.  BMP- -6, . 0r BVMP-7., js diluted in PBS/0., %
co-cResith i BT IR erioadies i Eet o Patny iy Sastry etal,
suprd)l TGsie ?Mqh@s AL sﬁlMequnHZ The Bn¥ el Re b InBA-1§1R pldsiBRILhSt allows high
at room tenperature, the binding solution is renoved
levelzmprresien pf mbeodlenahastitedy tilagmentsifroes Ewea/t 200

vol unes_.of.. PBS/ 0. 2% BSA. Bi ndi ng, of e BMR t o
scl er osHTlarly, BERige: ea%g"ﬁ@tspal?%%soﬁ% atih Fy By of antibodies
may "HEP O E@ﬁstﬁ@fe'dbgg}{% S&El@lerfxﬁ&lgf %z%%tlﬁw%égﬂgn ak trecombinant DNA

appropri ate enzyme-conj ugat ed second step reagen
techraques 1ol iim@rparatetthe) daiablEtdgfihstof ahgang Lthat dnsedes argibody specific for a

Ausubel et al,, Current Protocols.in Ml Biol, Vol 2 )
TGF-petapbinding protem. ( Wouhg) pne epbedimest, i ddiivgdpma dhg vafiaplegesions of a
b ct | - .1 G hindi f r om.t ot I.ndi .
sen g AR e BT SARHT. 1 e RS Bng AR primers
ThespdhritmaPbakyntiespfd ¥ ont OF oZdfarg Qki([LiAGHY drt, dBirAgl Bep@thased from
sclerostin to a BMP is al so detected by honbgeneous _
commergially axgilapégisouregsr 6eens eSuatagnei(ba Jolide Jabforpig), ayhich sells primers

P Bi onol . ,Screeni.ng, 3:.915 99 1)%11998;1 5 Atﬁm ynryclreqlri q,e Ver. V
or nQust &R &ugweovc?ﬁﬁ@es%&gpom s BPEEATVE BT TRKEY g Y Hb> VHe
Vad 2CHENR) ah@ TR PRY! TReseitih@S imdyeld Q&kdit8 Anplify heavy or light chain
reconbl nant nuclei ¢ acid construct and expressed as a
variahlentagidhs; ydlidr anayi thehubé dnsepiedt it vaetotsr siahigas dmmunoZAP™ H or

net wn in the art and described herein.. . :
tmm Gt 1y (i agene) Fnfti e, oo Eesr it Mt gk wsegdtpeddnto E. col
yeastio PMRnTRMER -Based 8548Rs R5rAxphdisiol N Qsﬁ%é MRohit§ 624 single-chain protein
proteins are incubated together and The assay
contaiming udhsion af thitc¥ g randdf domdid may betpraducedXsAnPLHeSe methods (see Bird

SCREENI NG ASSAYFOR _ANTI BODI.ES THATI NHI BI T BI NDI NGO= .
et ol P eriE P A L AN BERS T & ARl ROIS! SRS PREY I 57t @ h umanize a

non-FERP LR §Crego yulihl dRiinl fle HRNEE AR AM BBk
scl er oslni dertaifypdridulk entbodandmy o the éaGmilibh,adombi@sorial phage libraries
described in Exanple 4 except that the BMP

may alsp be ypgdafor Sumagizatigniofinopdumean vapigblrgegiors: efesi fr&e Rofeds et al.,, 1996
. e ) r [ aqdi.ti.on .

7. Bigh EMERE 2 7028, (BTGB TAE, Plos baERiul W3l 3, Usaisgisotonss.
added to the wells to a concéftration of 1 nmM
Anti bodi es are incubated for 2 hours at room
tenperature with the BMP and sclerostin, the solution
renmoved, and the bound BMP is quantified as descri bed
(see Exanple 4). Antibodies that inhibit 40% of the

o - o o - Y 4
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dose response studies to determne its inhibition
constant and its effect on TG beta bi ndi ngprotein

whemdiongsaf finity. Fromthe foregoing, althoughCT/US2004/018912
speci fic enbodi nents of the invention have been

phagi:eﬁﬁfdr?exﬁaﬁq{ee kdtedRl RUBEIEECE O VArdbY r8dibR Nfraghént 0SS interest by
nodi ficati'ons may be nade wi thout deviating fromthe

lmnmpodqtttctlan dnﬁtmxbémowntlh ¢he artyamt daseribetdneioj angl the DNVYe sequence of the

ention o0t lim cept t he p
inseftfd imEnBOglopieEent e e 1o a L THA PSP atipgd by standard
0 [ t f A fadaat
techﬁﬂlan = Lge)ée%é}?lla%gk %f‘&lt %@gl g@%&rﬂug}g (%2%?92 L,atbtsigz{t&% Ma d?r’zi Cold Spring
Harljwo| Brpespt THe selectpd |Ig4eng>dmg sejumiceamiay tharbe rnimed ento another suitable
forth in SEQ ED NO, 1, 20, 58, 60, 62, or 68 where
vectph{or ammwfébﬁffeﬁraw% Py opfiemablys Bk be glangd gito Aiygctor containing Ig

Con8§%17%8{§#6§ I%%)fr)rg? é&nn()%?mm%ﬁ LL p%\ org glo 2 g ing site

and (ii)n acaMEh Tothe lembBememtr thei meliegosi édnterplateei BOST-specific
the BMP Type | Receptor binding site is capabl e of
antiyjdigsi ﬁ@ttqge arnglw.rlenyp@nt]boﬂ@cﬁggr@@nti,m Vg@fp{ g@@hodologles are described

thi
een TR RG & ufteaf FOReER B350 G Ak, L PR ptoms e ol
199881, B)@t%chriﬁMJ@oﬂS@Z& (ﬁEQth %ﬁlﬂme@&ﬁ%d&%@ﬂeﬁs may be created
NO 72); NM 001203 (SEQ ID I\Ig S75359

by phazawyhnlmmoa (fmgnﬁ@mho@xes@&watemmgz 9(1 35@3) o diabodies (Holliger

), NPJHYA 1 D 7).~ BAAL9765 (SEQ ID
et alR@?%‘g Canger Wf%’zg@%’ géﬂl‘%qr%él'ﬁg and wherein the
BMP Typ?n bértdRE SRIBL@mEALsSH (RY iehor, %n%ﬂﬁ@(hyes&leﬁc for SOST may be
binding to a BVP Type || Receptor polypeptid

an antiwalyi thanig deESSﬂdl asanaiairacedlebu @mtems e&uchontkztcellmlaaantlbodles are also

sequence s E‘Ct ed fromthe, gro nS| sting of nBank
referxed, to agantr s @n(é g@@qoglm SO\ @3@%4@ (ng Ipycomprise a scFv

S e i

regiGiidt fl g hgthe ADRrelstoag oBNbe Mbéifiedfo 1@@00& ehkpression leveds idlsolubility of
wherein the anti body, or the antigen-binding fragnment
an ipfsehodyfin asi w@rgcezl,bléasurﬁdwcamg gnviepnEepbsgee pEi- AW orth gt al., J. Biol. Chem.

275 3?%36? 35%@& Ianr%lng tlaaég% Sﬁ%%l'\&] C@re%%lde zf)t %gp%gﬂh}z lellgar location or
orgahélle, 1for ekdmpR2by ZonstAfeting 7a vé&@or 4%t @nebrEs adpolfiiucleotide sequence
I sol ated antibody, or an antigen-binding fragnent

encading élcfvanabiatreglgnsmf@aun@@@y thatmeyi b wralmbhﬁlh@dmm polynucleotide
pe of at |east.,20 am aci d

seauiec o Shioded s BRI FerfiieRRo bR L GZR &Ry {Bus-porta et al,

Mola@eﬁ Bisﬂllan §2-©¢|(¢9¢§dL£ﬁé9@t NergF wgz&&aﬁlﬂz 9611 mg%lﬁos (2000)). An

1ntra:b5dy m&y b:ﬂntrdgﬁl,ced_ﬁxto 2tell Bpa vﬁﬁg:tyzﬁteczﬁl,qu%avaﬂzble 2(8;he skilled artisan
47, 48, 49, tﬁd 50. 4. The bad r aﬁ) “

incligib g angsha HE2PY A5HEROT hAPULFIXIS dF 8 rigoYssHe s ifmyfactured by

r n fi]

sl S ST OGO P SRy mchocs

aC| d sedmestiteingaimifiondih ninatBhQintd ahl@amuhpgldbulirbBioledle specific for a

or 68. 5. The anti bofux, or an antigen-bi nding_ .
TGHP%tg rl%‘i*ﬁmg Iﬁ’é‘?té‘éf may, b tsafuh 4o (1BeTeass the APGHEFEY @ity for TGF-beta

ine A E GRS Ll BBy RSB Oy ST iy o T

betapblﬂﬁﬁlignpx(oBMP)méﬁy Be denBREAPbPIsitbidivdited rBifagersid éﬂ pirtiaular residues.
BMP Type Il Receptorbinding site, wherein the BMP Ty
Computgs cassistsd wrmlmgn@pwé mgle@a@ramoéebmg mmbwr@mor@ds@mdennfy the
sy B s EREER BRSSO A8labinding protein.
group consi sting of GenBank Ade. Nos. NM_ 004329 (SEQ
ID NO 71); D89675 (SEQ | NGO 72); NM 001203 (SEQ ID
NO 73); S75359 (SEQ I D NO 74); NM 030849 (SEQ D
NO: 75); D38082 (SEQ ID NO 76); NPJ)O 194 (SEQ ID
NO 77); BAA19765 (SEQ I D NG 78); and AAB:33865 (SEQ I D

R I = 7~ \ I Y T T YR AN ey= ~ s



10

15

20

25

30

36, 41, 42, 43, 51, 52, 53, and 54. 9. An anti body, or
an antigen-bi nding fragnent thereof, that is produced
whoos/mesd zi ng a non- human ani mal with a peptiPer/v§2084/018912
| east 20 ami no acids and no nore than 75 am no acids
See, CONPMSnfn &t A1) 19922 @BiskesSINY € GeRerS ngcu@d floom-147¢  Alternatively,
group consi sti ntg of SEQ ID NGs: 29, 3 31, 32, 33,

comignatogd lipgrieg7of 3BDRgomayQbe 4genez|aged 413, M,kB phage 4gnd screened for
10. The

mm S EISH A FARETRG VILAREIRYSE ROPUDE , Soreiedh dP R 2y PR / Immunl

149: %os%ﬁ@eelarﬂabet ant uwybrocowc;theqcaat s&ewshi ads8®-13; U.S. Patent No.
tragnment thereof, binds specifically to a SOST

5,79nalSgpepti de that conprises an am no acid sequence set
fortthEQIDNOl 20 E) or,.68. 11
ant i bodgffecser falﬁcmw@éh alsp b Eff?dr‘é}jﬁ’éﬁfhf?%ﬁ @dlrtagenesw Seee.g,
Dun&fiCQf da'1”919‘8§ aﬂ{‘r@ 300 SANBLOMUEP AL DINS AlmbBfocy 86:319-24;
antigen>bi'ndi ng Tragnen ereo i npai’r s~ Tornat f

Eghtéda‘ﬁ@@h—fKQiﬁﬂﬂl dredl., 13997 B%Bteaﬁmqmd% 830-34n For example, mutation of the
ant i gen- bi ndi ng fragment t hereof, that is produced by
glycosiyiatian ziitegom thochppmianaeh e ipmERoZob Y iferathe ablhty of the

a ids.and nog r. AN
1mm3%orggcgbu§m rli% rfﬂg SO, ?eﬁ%en‘%c”@%e & nguenglét %%Pegﬁ?g el gsmgioﬁec%nol 15:26-32.
Othe8 iR 0RO WS tiet donskamf re? & dokhaiBrnay Qiter3fe aBility 8Lthe3Mmmunoglobulin to
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
fix cemples®nt, $3 to affdctmtlqu}edmendqnh gelérlan @Myxwﬁy tSh@ e.g., Duncan et al.,

1988[a ctztizigesggb g%o%@%fﬁ{gi% a]E9BS Jﬁz%{;{ng%gy%ﬁ 32%%%1' ngﬁs[%bj ely al., 1997 Mol.
[mmﬁ,ﬁﬂbﬁnﬂﬁgsﬁ forth in SEQID NO 1, 20, 58, 60, 62, or

68, and wherein the antibody inpairs formation of a
SOST  hoAodbirdieg . to1&rtaifh embodinizotyy noh-tamanphemen, ot dumenized heavy

chainy 08 bt SR BOUSOI6 OGS Gh@nBrolcPaiaaleaues REspBe, herein may be
consan({qetgg%%}gggxc 12 iFrQ}l (Wm‘?g&g@u&rﬁdg%ﬂ% (f“:hgle chif anblbodles) See, e.g.,

t he "nonoc

Bird ies alS €988 tSefénéd D4D: 41384295" GLigtonod al. S1983gP k. Hanmusﬁ Sci. USA 85:5879-
monocl onal  ant i bod a human nonocl onal anti body, a

5883 aM%rfmqt@ﬁ%il schit UBIGBPIOKS By desgeraieshby |lowkale a polynucleotide
sequg ce ?n%ggmﬁ 4'9% ic? h%q%%g? ﬁ-%laplneg %vﬂﬂua(f' c{ﬂg &T%{&fé%de sequence

arm |scaab

enco@prA§ Sif AatibE cﬂ‘%b@ﬁ@}'fe@tﬁ) mﬁfo@élﬁé 1‘ﬂhesé8netﬂ'dlﬁ a2 kh®@gih the art, and
of any one of clains 1-12 erein the antlbodglls a

are Higphasddz efgr mﬂanmylrbrEPaBbﬁ)Bh&ﬁ% Wi | Ih Bajent. NbPQ A2R85t US. Patent
No. 57 453 R P AP S shL S bR b, roteins may

1nclu%3ﬁﬁthﬁlo§fb%uﬁﬁ‘tcbﬁﬁﬁhtbﬂe SnNgqheRGIENeel %gseHSHérﬂﬂu i @tMal., 1995 J.
e group consisting of F(ab ' )2, Fab ", Fab d,

mmm Methods TI88: 1aht | Bibely cxdmplny ob reéfeotor piretems ate tAzythest As a non-

r|s a single chain antibo 22. . A host,. cel | .
imi AR, £ PG OB GG S0P Prio L b BEA) B B ByARreutc purposes
19o91B | 8hof. 851@06), BPAMy pRivide a detectable activity,
(see %l%@ﬁ%?ﬁ%hﬁbf ré&gér%emr%frg t@ her eof , ac)|cor di ng tV(IJ eaanye 6(:Jcnae ¢ aciviLy
suchodfs (hba;emﬁlslh ﬂﬁoﬂdaisea:a[ﬂhyz&dod:mg'lersajnl »f amgepf abhember of well-known

carrijer. |nn1n09en conprising a ﬁe ptide

subs%ﬁﬁamtsmget@tabke pepdug}, Torgl iagnostigpsesy T ol ErpmplepscFy fusion
Y Yy 1

provfiE H58} 121 ST B, Sngti HRCHP BB e s tinked o2
toximMNGs: 1, 20, 58, 60, 62, or 68, wherein the peptide is

capable of eliciting in a non-human ani mal an anti body .

that bi R ssBeciori a2y | antibedy hEagiust desapSept Pergimarygay,” in  certain
embcg(ﬁﬁxtemé ”Pg&ée | Ve|e¥ leg]aglf k}’)'o r@ %&dhé}gam% glgqégq*ﬁnﬁglg dctectxon of specific

proteln ( BMP) Type | Recept 0B8bi nding site and (||) a

BMP Type Il Receptor binding site, wherein the BW

Type | Receptor binding site is capable of binding to

a BWP Type | Receptor polypeptide conprising an am no

aC|d ~sequence set forth in a sequence. selected from

o s R o ~ T~ rus A ONIN AN
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non- human ani mal an antibody that binds specifically
to a SOST pol ypeptide, said SOST pol ypeptide
W@ eupnisssng an anmi no aci d sequence set forth i PCBESRDD18912
NO 1, 20, 58, 60, 62, or 68. 28. The i munogen
bind#HEOREW ¢ fusfndirBled/anthRkigen Le@binding protein). For example,
corrpet?ét%%el y i :’?hl bits bi ngé (et%?a?ﬁg SOST gpept?d P
the ﬁlaoatpolwasmdeodfenmﬁ niay) b%nalb@ffmltrydag ipobpnptlﬁe btielieﬁtlng binding of the

scFv, q%suﬂé é)é%? to B%ﬁ@f -ﬁat%&:'n? Qg . ?13 :b&ealngn B,(\ylgn%.vpoé' %:chmcf{les with which
thosg%ﬁ% Hfth@'aﬁ%ﬂgbéfa%hérs kLo f0f ?ﬁklﬁg't 9 idctud? aﬁw in, streptavidin

Type | Receptor pol ypeptide conpris an amno acid
or Hse@ue nudylistdificr theteatioa technigmes mayeaﬂsaqhelddé rfomxdr@le binding of an
group consj sting of GenBank Ace. Nos. NM 004329 (SEQ
awdmmmeptfyl “D@%’PH“P@E‘QQ ooy 49 2 bigUingpBRS S@@FYQC? @ee e.g., Luo et

. (B DoSTARR BB AH) AR5 B s o

fusiddCGprétein wBdy'd Aéebabishhdbicty (NG 78 abeting AR 868-coSEENt Binding of the
NG 79), and wherein the BMP Type Il Receptor binding

fusiag protdins to asapific éﬁbe&ﬂdn@m@ert B0 c@mvenlzyp@tw ande‘fé@ﬁpe rof a detectable

ept.i de co the am no
subsfgie P SERmRR LRt DRaRE a0 PG SPUE EEHET p impobitizaion
(cov%n%%v&&ﬁt dﬁ@ﬁe ﬁﬁ% 1Btetnbit |sgld\|§¥1a%@)suw‘0@a§ﬂﬁseful affinity
(SEQ I D NO 81); Z48923 (SEQ I D NO 83 759 (SEQ
polypéptides Szr)congtnd:tlmm qf@gmﬁls(@Epgot.lsl\j@ag z)clucggﬁtremfwldm fusion proteins,

s cTRSEPSED SO 51 0 sBERL) 45O By L8055 206100 0 o3,

t 1
U.S. g%nés@@é@g %ﬂ%&fﬁ?@éﬁ?&é aSEHE ﬁIsﬁﬁ'x ;grE)f’%ms (Q@e g fgua?p mnfmq duf‘&hzyme such

as gliththidite-S-tGnsferase; ]a&d S]@Jzybﬂ:occzﬁ aurzas pﬂyﬂqm Aol peptidd.,
28, 47,_48, 49, and ereint ‘%ldels cap %
of elicihe ﬁ@lmﬁclsot#%?ﬁ “REPRIRS aRiaRH Odg(nor RSB TGk that specifically
b c I t i g
b1nd E”PéF%Qt% dlélfngo%pb%télfr?‘ Qsa?%%b%g %62(?5 g’uen?r&) g&?@& and expressed
accohﬁﬁg ho IaﬂySEQt VaridQ) df, wéll-knb®n pibcedbds for nG8leicwied @ixtision, ligation,
t he anti body conpetitively inhibits binding of the i
tran@@gqah,gg; ﬂgb ,gqap@fgcttqgl asgmg an¥ t nugrher o l(qoyvnaemppélon vectors. Thus, in

certaé% aglp?nﬂsneg sg&g,roe%{;‘%r? 0 ecr}etg);gég %ragmaﬁtcrgg}; 19? %r%%e dqg i) 3kedryotlc host,

suchl REE BN TP ok (38Cept Pluckitdidhdl. S1989 MSth@&pEbi)@zo@fIR 497-515). In
binding to a BWP Type | Receptor pol yPe ptide
T

certato ofhet smh‘ghmnntamwsa@n@f dhepnsihedy et fragment tlilemecsf may be preferred in

a eu%\ g(gtel gs Sq% d f L 9 gz g'r%cé}zfcc%])%lggtg%% Q§e %zosaccharomyces
pombp azla)ch s%-rg 3ar{1§EQ:é1Q (ﬁQuzﬁ'ﬂg’ m%ﬁﬁﬂ% ée?ﬁsgoi Plant cells. Examples
0308 (SEQ I D NG 75); D38082

of Sllllm a&ﬁmal NFPIsOﬁQl]J@d, t(lsm nm mwcwq, Iﬁ@drﬁz?eﬁlcb SEQ@ thause NSO line),

CO%zgg,%reh%d (@Q@e"ﬁ? fN%IZtg ells gg, Whtg %:;ccr)] éorrl'r? soybean, and

rice PLiidi ng to a BMP Type || Receptor pol ypepti de
conprising the anino acid sequence set forth in a
sequenc Ons ar andre dreplicahiet dxpregsion yecton sdoatainigg ONACen&aiikg a variable
Ace. NGs. U251 0 (SEQ I.D NO 80) NM 033346 (SEQ I D

and/gr: gppstant zegiopmay Seerepirefieng 35ed teamvarmuan appryprigiSgel] g, for example,

a no?ﬁg)% %gxégegé%é EEQ&L’Q %ﬂgé t%gl)ae%lgl?se 2@@% %ﬁ%ﬂg)'?gag? tena %uch as E.coli, in

whldIﬁDbtbdtuhﬁ»ﬁ Jbthnimibodg ivil 6R0DI i8I figerdo BBafio eﬂ'ﬁieﬁt transcription and
sequence_sel ected fromthe group consisting of SEQ ID
tranglgtion, thg D@ seggencgan eggh veyor sipuldimcludy appRprizge. regyd)atory sequences,
vt ApetPaet i e Bl oG BRI S b somence.
capable of eliciting in a nomShuman ani mal an anti body
that binds specifically to a SOST pol ypeptide, said
SOST pol ypeptide conprising an am no acid sequence set
forth in SEQ D NO 1, 20, 58, 60, 62, or 68. 32. The
| nmunogen accor d| ng to cl ai m 31 vvher e| n the antl body

o P — ~ ~
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set forth in a sequence selected fromthe group
consi sting of GenBank Ace. Nos. NM 004329 (SEQ D
WONN0FD) 465089675 (SEQ | D NO 72); NM 001203 ( SEQP¢DUS2004/018912
NG 73); S75359 (SEQ ID NO 74); NM 030849 (SEQ ED
Partiddar ethoBS $615todudi( Eﬁbb@ei & thld\Rd} @le dddra(lpmeRlll Bown and routinely
NO 77); BAA19765 (SEQ ID NGO 78); and AAB33865 (SEQ ED
usedN@OV%mnm@@ailel)mﬂqwa logy;peowdur%@re gessribesd bycManiats etal. (Molecular

Clongl. Ah LR e ShisPes Pk B Sl Errrte s CRGERRA! gy vork, 1989; see
alsofl\@irﬁzﬁls|eﬂala31%eé€lu @M@S}ﬁﬂ{ 4186k fdvePAdrDENEN Tk, ¢Z0R)SIHNA sequencing

of GenBank Ace. 5110 (SEQ ED NO 80); NM 033346
can bSHQrBmNEOS 11)e$crlbdr8912§a(1§ﬁ@t5ﬂ A4S 74:586A30939)) (aSEQE@ Amersham

NO. 84 and NM O 40. A nethod
Interaﬁwiplﬁ eSS ﬁ%‘ggw‘é gep@e?qq%cfamﬂns?lﬁa@ l?eocaaﬂedr out according
to mg'%]E%sOIG{aBCI gﬁg@qﬁg éﬁgﬁtmtcﬁ& ME’@E’%M §2: 9@{‘@?1938%?} 9(51%’!&1 Proc. Natl.
Acad(Sci. 654 @2:488;92cQOR5); KunRel erralniVZdhgs an eryrhmIrrmm 367-82 (1987); the
animal with an | rmunoq(sn accordi ng to any one of

Anglians Pipiechuelggy Lighkandpork) neddditianalby ypumepnars mablicstipng despribe techniques
suita% %gﬁg‘%@{ﬁ%ﬂ' ggfltﬂ%ogigma _Ing 121?;?10&1%? I%g% Pérl{éﬁzt%h{%% \Agﬂ)}esswn vectors,

and &Q{f%ﬂrﬁtl&gof dppropelate @t (M@uﬁh]ma@bdeAer tJfIalin Biotechnology and Genetic
specifically binds to a SOST pol ygg@gtl de which

Engipesrpng &@@Wa itedaombs.ddiPe 18.dchapiee & Interqent, iAmdaysy, ke International

of S 8, 60, 62, and 68 with at | east
Pawﬂﬁ%m ﬁgs‘%éf%%ﬁ%?55|ng an am no aci d sequence

sel ect e@l E&rfimn blBodimess, he %ﬂlﬁd&%c&ﬁln?@t@nbgnoﬂ‘rﬂ@y have one or

and 21-54, under conditions and for a time sufficient

mor¢ offqeéoror tepbaplrmo]egdeaﬁttaahrﬁdan iiti PorbpoBasiolpale inde be a detectable moiety
onpl and detecti.ng a | evel, of anti bod
or 158b b o8 G PEATEa LT chsgtle b OUT JeR s JBEEe Mfuding a dye,
[ -
radlé}ﬂlc @méla &ﬁﬁ%s&ﬂﬁ%’e{]ﬁ gfgllo?%rgérlxt?é%_ﬁ: Pglﬁﬁﬁgn Zdr{ggcﬁitﬂlkég glgi};/e TﬁF beta binding
protelmﬁemﬁc bmnﬂlnnglobﬁlna oBl\ﬂ%gm:na i mal Wheeptliodsbeled for diagnostic or

rising contacti ng an anti bod t hat
ther%prgggcp fippg]g[ap?,nsb, Trehnignesyior laql taina @g known in the art. See,

S a I S e t n e
e.g. o&%&%} 1159%8 ,\&%J‘ ‘i%ﬁ glg ﬁggﬁ&g 1998 é}izg Sb\%cc%lh %1‘6‘ Therapeutic
applicatisis #8desoabdd Elﬁ@ﬁehl‘éﬁd@t@mbélow mgi mﬁy afelude 3¢ o the TGF-beta binding
sequence selected fromthe group consisting of SEQ I
protmspcznficgant@pdz gor feagmneny thsrpofng epnigaeiHn Wigh gthah@elfaaﬁute@ agents. The
effecatl%rt oty rg eé nctuletsqn eﬁe atItacFloc{ {mﬁle &ntctb(}dyg ou ann)é available amino acid

PPt e’ eI ex!® ah ete a
sidelcB¥f] te@hinAHniRO 84, FPSIrbBRRIrAte Gurleas g?buﬁ dotdtet e frRRMtibody, provided
detectlng the presence of an anti bod I npairs
that Hierattashgnent omatBMEmens PEOCSBSiPep o4>tyq§egs¢lyj affect Qle Yindieg progerties such that

the g he Hieon BHP 2T e R ROy iy example any

frec &ftdcD ol 1391, BRRSIA] Rldy, BE BEAR FouBCuRANRER 6 Gntibody and

conprises an am no aci d sequence set forth
the aﬁﬁgctalrmldﬁir Spcipter Dl(bllé]&le(s) mﬁﬁ) be58hie§®] vB2suchngtoG®, ad aim appropriate

ne SOST de conprising a no . ..
funcgleril g@@aa%ﬁv@é AEE BRI Bl gfhsaakqgaﬁ%ay c{%ctc;fr indirect through

46 and 51-54 under conditions and for a
spacﬁ@% Ide%% gl%%ﬁ

t to pernmit formation of an
ant i bod EABE6T npdruied einclodg| fox ;exanple( bitirdeplestici f@n\, toxins (such as
| evel of antibody/SOST peptide conplex, and thereby
enzygraticdly ¥4 Ve fRXIRy %fs‘@ﬁk?éla]g&su%th a%ﬁfﬁﬁﬁ%gnqswglﬁw exotoxin A) or plant

orlgmg%ﬁft Fr?%réng; %@gﬁ%ﬁ o dy&g ﬁ{at ﬁ'?@'?eeléss éhe‘?éb él'él& ﬁglgﬁﬁn bryodin from

content conprising: (a) cont&ting (i) an anti body
that specifically binds to a SOST pol ypeptide which
conprises an am no acid sequence set forth in any one
of SEQ ID NOS: 1, 20, 58, 60, 62, and 68 with (ii) at
Ieast one SOST pept| de conprl SI ng an am no acid

o - o o o s R - o NN~ 1 P~




10

15

20

25

30

<120> ANTI BODI ES SPECI FI C FOR SCLERCSTI N AND METHODS

FOR | NCREASI NG BONE M NERALI ZATI ON <130> 60117-127
WEi8m1463041> 2004 - 06- 15 <150> US 60/ 478, 977 <HGWES2004/018912

2003-06-16 <160> 112 <170> Fast SEQ for W ndows Versi on

Bryo#iaici2d, bt tHe K&l 152e, 108, FRigk etRIR] 19951 3%2n - 1Rem I&mpdnehd 4:49-71; Frankel
<400> 1 An Ay Trp G n Ala Phe Lys Asn Asp Al a
etal Gl 896 CantereR e é6é29 320 f@dﬁma@f@cmr unqiwuqurlad@i% bwqglcally active

prote}&lrs (fc%lr oxagp e &s%%yr%?; @c‘i‘elﬁrsamd -Flajagn‘égtsztglerggfpr Of%ﬁgnoccumng and

synthalél SAPmAR, fbe eldbiplé, ly%&héﬁﬂessﬁd Alkyllyiie @s’ SueN 4 poly(ethylene
€ upLZILIJl H s Phe 12I'h%ﬁé)Arg 50 55 60 (%,r y;r/al hr

glycobr endyderimatiyeSetherapl @Q@nmhdes‘/aparm«udarm cadmegdléfs azrai %elated metals.
Leu Leu

Sultag]gﬁe%ng%ogpsglgclggg @h?la&c\%%lé %og;esg% cerxpgo bor&o&nqglugds Othat may be

r
detec%gb%?%ﬁgpg&ﬁscﬁ?‘ﬁ &%@C%ﬁlﬁ}’ %%ulﬂeg%cﬂ);gro P{)@a@%ﬁhchaemlcm and

denvﬂ\;es MevedfABee] By e@hmplal Sowh A fAcap Bdtalt&pgmﬂyemon‘aNoAr @/8794 88/8127
L Val Ala Ser Cys Lys Cys 130 135 140 Lys Arg Leu
and9p Ng Phe H's Asn G n Ser Qu Leu Lys Asp Phe Ay

i;" S igg\%’ﬁérok? Q)t%p rto%% lﬁdlﬁggh?ﬁgthgfa elﬁcna%ér , %ng-mitotic agents,

antibloti®s,Ahduddsdo Gapophbsis @ru* apeptogdns” Asa, Aka Gﬁyén AROREBY, 1998, S cience
190 <210> 2 <211> 20 <212> PRT<213> Hono sapi ens <400>
281: 30& 1318 r thediky areAngwpre thops famaianyh fieartrgpd die expmples provided

herelhza%i tg?é[% 5’18%}%#%H‘§e§3‘¥tg§§tul<l%81§2% T%g)gegaﬁd sﬁr“t ole%e invention.

Partiétl& ﬁtlﬂe%ébna agertth Uncliyde Efiétokit Uanlr &/td3tdbic Rigentsl ﬂ>r1@(aﬂq§1e alkylating
Leu G u n Asn 20 <210> 4 <211> 20 <212> PRT <213>

agentsio renchapise niytreged0>myst@dy @G-8 Prcblow@upirl,o @eiphalay  @pechlorethamine,
cyclo?éosgﬁ%agle U, Ha;“fg dnt%%ﬁr%&éld}é&l ve t r%gfgzp—ge%xen%ﬁosphoramide,
triethylenethiophosphor-amide, busulphan, or cisplatin; antimetabolites, such as methotrexate,
fluorouracil, floxuridine, cytarabine, mercaptopurine, thioguanine, fluoroacetic acid or fluorocitric
acid, antibiotics, such as bleomycins (e.g., bleomycin sulphate), doxorubicin, daunorubicin,
mitomycins (e.g., mitomycin C), actinomycins (e.g., dactinomycin) plicamycin, calichaemicin and
derivatives thereof, or esperamicin and derivatives thereof, mitotic inhibitors, such as etoposide,
vincristine or vinblastine and derivatives thereof, alkaloids, such as ellipticine; polyols such as
taxicin-I or taxicin-II; hormones, such as androgens (e.g., dromostanolone or testolactone),
progestins (e.g, megestrol acetate or medroxyprogesterone acetate), estrogens (e.g.,
dimethylstilbestrol diphosphate, polyestradiol phosphate or estramustine phosphate) or
antiestrogens (e.g., tamoxifen); anthraquinones, such as mitoxantrone, ureas, such as hydroxyurea;
hydrazines, such as procarbazine; or imidazoles, such as dacarbazine.

Chelated metals useful as effector molecules include chelates of di-or tripositive
metals having a coordination number from 2 to 8 inclusive. Particular examples of such metals
include technetium (Tc), rthenium (Re), cobalt (Co), copper (Cu), gold (Au), silver (Ag), lead (Pb),
bismuth (Bi), indium (In), gallium (Ga), yttrium (Y), terbium (Tb), gadolinium (Gd), and scandium
(Sc). In general the metal is preferably a radionuclide. Particular radionuclides include 99mTc

6 188 58 60 67 195 19 206 . 207_. 111
180%e, ®re, o, Pco, Teu, P au, Pan, Mag, Ppb, 281, P78, 'm, “ca, P,
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<400> 5 Lys Thr Met Asn Arg Ala Qu Asn Gy Gy Arg
Pro Pro Hs Hs Pro 10 15 Phe Gu Thr Lys 20 <210> 6
W 23814660 <212> PRT <213> Honp sapi ens <400> 6P@T/gSHIn0018912
28 Pro Hs H{SS Pro Phe Gu Thr Lys Asp Val Ser A u Tyr
Y,S9é)|Y, 1@1‘13,5 é@i&,oﬁxd-fl S& Like chblatediBetal iy ol exiiniplé bed &ft the above types
Sequence <220> <223> Hunman SOST peptide fragnent with )
of naefali chelated| witly snigisnisabdel gelydenige xhdlat@gagany for gxample Ackclic or cyclic

Phe L Ala Thr. G ie.e.P G u,10 .15 . .
po e R e o b 1555 FE2 S8 LA poririns nd
bOEYCiE Idedi fitivee AHEEraf 280 Bype 24 JRelll: RORTIL BERhE 38 the metal in use.
carfr}Izgglment V\}ivth ad%bi%tfaonal yc?ystei %g{%a@g eed <400é>1fé8 Thr © el in use
OneGarti¢thlarlyHusefEr groGh uofl ehelding fdeutsTinr cdjuga@suadepwliri®y o the invention,
Pro Qu 10 15 Leu GQu Asn Asn Cys 20 <210> 9 <211> 21 )
howeyerp comppgses peyslicppng £ycdie Aol ysmyesn capectiy-polysnoqarhoxylic acids, for

oo BiRGRARRFAUTILOD AL NELYGE S amines, o
cyclithri-ded af8 NteBi-gzaA Rrit&lived @ru edgipléd s @egerBed 20 Imtéh@ttonal Patent
10 <211> 21 <212> PRT <213> Artificial Sequence <220> o
Specifeation ety Gs8822p&Nt ek pplyagidsat espe¢iplla desferrioramine and derivatives

ther‘jsé.stei ne added <400> 10 Lys Thr Met Asn Arg Ala Gu
n dy Ay Arg Pro Pro H's H's Pro 10 15 Phe G u Thr
Lys Cys2henZaldiol bloupda e dnfibodyl #ousElRds fépdint OF bitddhédedd, the effector
Sequence <220> <223> Human SOST peptide fragment with .
molecyl$i mippbadttaghesk ascordingde e deacti oo that acepysgv iy o thplereaqtiye groyip present in

the Efli‘e%to?ho? r%olil'te;r pr{olelé};lsé. Aﬁ')Pam\{)?els o%esﬁlclggyougy Enclgﬁedre a:rl'loé-ljl'aaocarboxylic acid or

ester, such as iodoacetamide, an imide, such as maleimide, a vinyl sulphone, or a disulphide. These

and other suitable linking procedures are generally and more particularly described in International
Patent Specifications Nos. WO 93/06231, WO 92/22583, WO 90/091195, and WO 89/01476.

The 1nvention also contemplates the generation of anti-idiotype antibodies that
recognize an antibody (or antigen-binding fragment thereof) that specifically binds to a SOST
polypeptide as provided herein, or a variant or fragment thereof. Anti-idiotype antibodies may
be generated as polyclonal antibodies or as monoclonal antibodies by the methods described
herein, using an anti- TGF-beta binding protein antibody (or antigen-binding fragment thereof)
as immunogen. Anti-idiotype antibodies or fragments thereof may also be generated by any of
the recombinant genetic engineering methods described above, or by phage display selection.
An anti-idiotype antibody may react with the antigen binding site of the anti-SOST antibody
such that binding of the antibody to a a SOST polypeptide is competitively inhibited.
Alternatively, an anti-idiotype antibody as provided herein may not competitively inhibit
binding of an anti-TGF-beta binding protein antibody to a TGF-beta binding protein.

In c ertain embodiments o f the invention, an antibody that specifically binds to
SOST may be used to detect expression of the SOST polypeptide. In certain particular
embodiments, one antibody or a panel of antibodies may be exposed to cells that express a
SOST polypeptide and expression of the SOST polypeptide may be determined by detection
using another SOST specific antibody that binds to a different epitope than the antibody or

antibodies first used in the assay.
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Cys <210> 12 <211> 24 <212> PRT <213> Rattus

norvegi cus <400> 12 A n Gy Trp G n Ala Phe Lys Asn
wWAs@sAl@msoThr Gu e He Pro Gy 10 15 Leu Arg Qram/U§1004/018912

Pro Gu Pro Pro 20 <210> 13 <211> 20 <212> PRT <: 213>

ASSES BORNHIRYI NG AGHIOPS T8 ARTNCREA $F SONPDENSIGru Leu
G u Asn Asn G n Thr Met Asn Arg Ala 10 15 GJu Asn Ay

Gy 20 43ldiscussed<above the) pregam inveRtior: pi@ideRanatheds for selecting and/or

. orvegi cus <400> 14 G.u Asn Arg Pro Pro H's :
isolhg Py SHSFPTRIE Sy Srafpaiane At iy ply glEreg smbodiments,
the ggenfgé(Qﬁ agaﬁboﬁél at 4Pecticdly tifds<fol OSTRL YEFIREY 8BdiSprotein) or a
<400> 15 Thr ulielie Pro Ay Leu Arg Qu Tyr Pro
varig@tior Br fragnent Gheredd UFdrOexdmples withlini ods embsdin@t e fh@>pré¢®nt invention,
<211> 25 <212> PRT <213> Artificial Sequence <220> )
methods pge peqvidsddor deistmiging Whghermn agenh isaeiiible s dpcreasing bone mineral

i . <4 6 . n.- G .
confl5 VSRR R B (D oA b R ol S o T et
bindliyd pfdiein @hdla ientd of @QysTEO-b2ta fadiliB oflprotediblandb) deldrdining whether
PRT <213> Artificial Sequence <220> <223> Rat SOST

the ganstidate agemd gtiEtitlated signaling by dhaTGXbeta family defeproteampor impairs or

1@1%%5%%ér%ﬁ%gﬁ®e%gat% ,&’Sﬁ&{g ?}PO&(%} L{&%zlg Qg\smngé% BQeniE%?s é\fb&le TGF-beta
famffy b2 profeinS 2H8ehiP e taf ddBodMichfs! fHedlgeOGManes tire2afifity of TGF-beta to

<223> Rat SOST peptide fragnent with additional
funatips tae i pesitivikiesgulatpd ©F megenchymal cell differentiation.

In a preferred embodiment of the invention, a method is provided for identifying
an antibody that modulates a TGF-beta signaling pathway comprising contacting an antibody
that specifically binds to a SOST polypeptide with a SOST peptide, including but not limited to
the peptides disclosed herein, under conditions and for a time sufficient to permit formation of
an antibody plus (+) SOST (antibody/SOST) complex and then detecting the level (e.g,
quantifying the amount) of the SOST/antibody complex to determine the presence of an
antibody that modulates a TGF-beta signaling pathway. The method may be performed using
SPR or any number of different immunoassays known in the art and disclosed herein, including
an ELISA, immunoblot, or the like. A TGF-beta signaling pathway includes a signaling
pathway by which a BMP binds to a type I and a type II receptor on a cell to stimulate or induce
the pathway that modulates bone mineral content. In certain preferred embodiments of the
invention, an antibody that specifically binds to SOST stimulates or enhances the pathway for
increasing bone mineral content. Such an antibody may be identified using the methods
disclosed herein to detect binding of an antibody to SOST specific peptides.

The subject invention methods may also be used for identifying antibodies that
impair, inhibit (including competitively inhibit), or prevent binding of a BMP to a SOST
polypeptide by detecting whether an antibody binds to SOST peptides that are located in regions
or portions of regions on SOST to which a BMP binds, such as peptides at the amino terminal
end of SOST and peptides that include amino terminal amino acid residues and a portion of the
core region (docking core) of SOST (e.g.,, SEQ ID NOs:2-19, 21-28, and 47-50). The methods

of the present invention may also be used to identify an antibody that impairs, prevents, or
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Gu Asn Ay Gy Arg Pro Pro Hs H's Pro Tyr Asp Thr

Lys Asp Val 10 15 Ser G u Tyr Ser Cys 20 <210> 19<211>
WQ@100581430 PRT <213> Artificial Sequence <220> RCPRBS20Ra018912

SOST peptide fragment with additional cysteine added

inhibif) Oarmiafion dIf SBST h biolin€erer © ubll ¥n h@tibayd hd blindy 5 pddifically to SOST
AQu Pro Pro Gn Ju 10 15 Leu G u Asn Asn Cys 20 <210>

may g identified by@leteptine-bipfingof ti-anthedyito prytidesythetae daneed from the core

20 .Trp. G L T, [

or gy Gaped B AT e YEIP WS Wi e g
G u Leuvin AstheSémbadim&hts P e FeMidn, AnetH¥ds A¥ed provided for
GQu Asn Gy Gy Arg Pro Pro Hs H's Pro T‘yr Asp 35 46)

detentBinittyr whetberAgip ajgénit 1SeapaBla) off yrcr@emgQyme Angre@l wohtent, ldomprising the

stepshf (eAmBehepr saist BTG cely el Sppreree JGTaa Syiding protein and
. r . n - |

) Gl SRR S A S S GRLDAH A e el

decr€ises As pwhitRerAng aCyisity iof thOOTGPDethlbinBing popeidrdpcriedses, and thereby

Arg Ala Gn Arg Val Gn Leu Leu Cys Pro Ay dy 115 L
deterqpigyingowhether the 5orpp@.1qqr1§ c%qblgg\pgmgwsmg pong gmgeégl cepfent. Within one

T PELIA] BRI B Sl o
bonel#6mofe BioPsied br rhhparidtal bOhgodtedbldstsd Lys Gy Arg Lys

Pro Arg Pro Arg Ala 165 170 175 Arg Gy Ala Lys Ala )
Asn G nlnmanggsgaysanaGbe yseh f detqgimgiag qgmtifyane dpe] gspression of a

TG@E zf ﬁ%ﬁl}&? gro%z}% Z%dgﬁ&ugéld%g eﬁ%@{i%@%ﬁ?@&dﬁgﬁ &b Ig—ili‘;fectrophoresis

(C[E@‘Izg flldinkRudcuséadyy, FhatoMhBuiRecdMtatidns, 2 Enz@hd-t iM@d<Zhattino-Sorbent
PRT <213> Hono sapi ens <400> 22 G n Leu Leu Cys Pro

Assa@s y EGISA)Gimmaingblpt assAysysyshaasAtay Hlgtsassayls atwdgWegterbsblptsy inhibition or

i S, o R S 3342, AR R AT g 405050
also ABBDBRE: MMLBLERN MDA s¥8f W iRHRRGassays may use an antibody that is
specific for a TGF-beta binding protein such as the anti-sclerostin antibodies described herein,
or may use an antibody that is specific for a reporter molecule that is attached to the TGF-beta
binding protein. The level of polypeptide expression may also be determined by quantifying the
amount of TGF-beta binding protein that binds to a TGF-beta binding protein ligand. By way of
example, binding of sclerostin in a sample to a BMP may be detected by surface plasmon
resonance. Alternatively, the level of expression of mRNA encoding the specific TGF-beta
binding protein may be quantified.

In other embodiments, an antibody specific for SOST may be used in a method,
such as a competition assay, in which candidate agents are screened to identify an agent that will
compete with the antibody for binding to the TGF-binding protein. The interaction between an
antibody and a TGF-beta protein may be determined using immunoassay methods known in the
art and described herein.

By way of example, a family member of the TGF-beta superfamily, such as a
TGF-beta binding protein or a TGF-beta superfamily member that is a ligand of TGF-beta
binding protein, is first bound to a solid phase, followed by addition of a candidate agent. A

ligand of the TGF-betz superfamily member that is bound to the solid phase is added
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<400> 23 lie Pro Asp Arg Tyr Arg Ala G n Arg Val Gn
Leu Leu Cys Pro Ay 10 15 Ay Gu Ala Pro Cys 20 <210>
WQZ2005A14b50 21 <212> PRT <213> Artificial Sequeneer/g2@04018912
<223> Hurman SOST peptide fragnment with additional
concay&itBi sreadddd &xtl a sdbRgued sfepNthead1ill Phadeywadhed) dndythéquantity of ligand
Gu Ala Pro Arg Ala Arg Lys Val Arg 10 15 Leu Val Al a
that Beyndcips tl@ofaazh}ome@ezziitfﬂnmszhg* ipRicates Mehetirgt the candidate agent

blocl%rl% n@gé C@lﬁi%ggf Lo t%e &GGF %tg €L, ngtT%alx'%i}gé%ggagd%f the TGF-beta

suped Ay Iemifer fad %2 didheddd S SAnUiphasd) ahy agi ’FG![S-bét%Qﬁﬁer?ﬁmly member
Pro Gy Gy Ala Ala Pro Arg Ser Arg Lys Val Arg Leu

may &l added cwumtlyﬁrszbicqumlwm&w additich] oStheREndidag>molecule. The
Artificial > <223> Rat SOST pept.i de .

amoi a6 ligfc et RIOUE (e ohial -0 SUBFARN LYER PeTB-DSmeqspged by labeling

r \V/

the lgaﬁd ’gﬁfﬁ A &teEYJ&l%é?h%Z%gr Lozgllfglgilg l(iagbfrzlbﬁ Uhe&Ft and described

hereifi2 11811>erﬂdtwefy, thabinBigusithe lig2@Dro th2ZB3FRata s‘ﬁm'famfb}ommd)er may be
fragment with additional cysteine added <400> 28 Pro

measgyed by yddapgong ar weEs dtertiggmalpeplesy suabiags gay itibady g fragment thereof

that %ﬁ‘oaféﬁi %g%%%<%§§a%%§a}ﬁua@}rﬁ I%Q ﬂn%illﬁrofp Eeéﬁl%ﬁhat binds to the

ligan@S M ey thhtCar@ls\itav€ fdd uge lity Sncldaping bohd mii h&a}%cglté?l‘t @s Jedcribed herein
20 <210> 30 <211> 16 <212> PRT <213> Hono sapi ens<400>
are thgpecagenty thatdecrapsq the bingingrof TGRbetadimting ergteiprty imsligand that is a

memglgreof%egT& %e%aosu]pgrfamily in a statistically significant manner.

Within other embodiments of the invention, methods are provided for
determining whether an agent is capable of increasing bone mineral content, comprising the
steps of (a) contacting a candidate agent to cells that express a TGF-beta protein and
(b) determining whether the activity of TGF-beta protein from the exposed cells is altered, and
therefrom determining whether the compound is capable of increasing bone mineral content.
Similar to the methods described herein, a wide variety of methods may be used to assess
changes in TGF-beta binding-protein expression when a cell producing the TGF-beta binding
protein is exposed to a selected test compound.

Within another embodiment of the present invention, methods are provided for
determining whether an agent is capable of increasing bone mineral content, comprising the
steps of (a) contacting a candidate agent with a TGF-beta-binding-protein and a selected
member of the TGF-beta family of proteins, and (b) determining whether the selected agent up-
regulates the signaling of the TGF-beta family of proteins or inhibits the binding of the TGF-
beta binding-protein to the TGF-beta family member. Within certain embodiments, the molecule
enhances the ability of a TGF-beta family member to function as a positive regulator of
mesenchymal cell differentiation.

Similar to the above-described methods, a variety of methods may be used to
assess stimulation of a TGF-beta family member by a test compound, such as an antibody that
specifically binds to SOST. One such representative method (see also Durham et al., Endo.

136:1374-1380) comprises attaching a TGF-beta family member, such as a BMP {e.g.,, BMP-2,
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<210> 31 <211> 18 <212> PRT <213> Rattus norvegi cus

<400> 31 Pro Asn Alalie Gy Arg Val Lys Trp Trp Arg
woe@sMs1es@G y Pro Asp 10 15 Phe Arg <210> 32 <2HAEHUID04/018912

<212> PRT <213> Artificial Sequence <220> <223> Rat

BMBEOIMrPeft BMP-6, 'BRENtto whd kbliﬂld;ﬁﬁaté @tﬂzﬁboﬁk}eﬁtrﬂidmethaldﬁeﬂuivalent to its
<400> 32 Pro Asnh Al a He Gy Val Lys Trp Trp
Kd. frhs disspctipn pogstai be m ay %éemﬂgln@s‘cwi@g tgm Qt!zqdfﬁ or m easuring

blnd%% ra%r]c SEW M%ln@%@?&h&?mgé%g IPlaS Lyre'gﬁfagé‘ﬁﬂa%a BIAcore

1nstr111’ﬁeﬁ'fhﬁcc@lrdilngqta eihiquds Wbwn 3¢ the bt aﬂ@ d%gé%dpﬁg— the manufacturer
<213> Honp sapi ens <400> 34 G u Leu Lys Asp Phe G

Ay
(BiosgmporGPigcatawmaydN)-Ahgobieasiogiod anfpgoristycapdigate @gdrs isytherradged at a fixed
Arg Pro 20 <21Q> <211> 20 <212> PRT <21 Hono . .
concgiffrignd oIS 38 A5 HELYS eplop ¢ olsgioBr danisplated organic
smalerf?)le%E: £ Léed\hgre@sﬁleﬁ{s‘%hi{%ﬁe im)lelzﬁlepi% PréRd tﬁ%rf‘9(’%;3)u?@as determined
<210> 36 <211> 16 <212> PRT <213> Hono sapi ens <
accoRngitogméthadsiwgll BeowAhlimtheyast (&g MNIR, Ghaiting poid) Lantleluum for candidate
a Tyr 10 15 <210> 37 <211> 21 <212> PRT <213
antlbfg\ateﬁ)r i P& ge@é&&@ﬁl&l@@@ F-a nkagenist ﬂﬁh@ﬁ 1 Rieseti e ihen éhe agent i nhibits

e e S e S
40% Phreferibty $0%I1& 6096, dokdimdterdeablyyd0%20r 98%condire blthe 2vel of BMP
bmdl?é]icz) >SOPSRthh<a% }ssgbspe\lr’\}etifllnctilg Lbs%ggeugfn t%% agent. Such an agent may be further
evaluated as a potential inhibitor on the basis of titration studies according to which its inhibition
constant and its influence on TGF-beta binding-protein binding affinity is determined.
Comparable specificity control assays may also be conducted to establish the selectivity profile
for the identified antagonist according to studies using assays dependent on the BMP ligand
action (e.g. BMP/BMP receptor competition study).

Within yet other embodiments of the present invention, methods are provided for
determining whether a candidate agent is capable of increasing bone mineral content,
comprising the step of determining whether a candidate agent inhibits the binding of TGF-beta
binding-protein to bone, or an analogue thereof. As used herein, it should be understood that
bone or analogues thereof refers to hydroxyapatite, or a surface composed of a powdered form
of bone, crushed bone or intact bone. Similar to the methods described herein, a wide variety of
methods may be used to assess the inhibition of TGF-beta binding-protein localization to bone
matrix (see, e.g., Nicolas et al., Calcif. Tissue Int. 47:206-12 (1995)).

While the m ethods d escribed h erein m ay r efer to the analysis o f an i ndividual
candidate agent, the present invention should not be so limited. In particular, the agent may be
contained within a mixture of candidate agents. As described herein, the candidate agents may
be small organic molecules or may be antibodies or fragments thereof or other peptides or
polypeptides. Antibodies or fragments may be identified by screening a library of antibodies or
antibody fragments or prepared by methods described herein. Hence, the recited methods may
further comprise the step of isolating an agent that inhibits the binding of TGF-beta binding-

protein to a TGF-beta family member.
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<220> <223> Human SOST peptide fragnment wth
addi ti onal cysteine added <400> 38 G u Leu Lys Asp Phe
wW@Roos0Mes@G u Ala Ala Arg Pro G n Lys Ay Arg 1BCT/65S1094018912
Pro Arg Pro Cys 20 <210> 39 <211> 21 <212> PRT <213>
Artifi cibmlonSefibedioen? 20 the AR3aAtidiy rAANantbBOdy o€ Rintigen-binding fragment
fragnent with additional Tystel ne added <400> 39 Arg
thergnfthay speifically pinds Jo |3 §OSTopelypentide iacgpahia OArcgmBéWWely inhibiting

X NI TN e P T —

or aSolyPRIm&he té BBt bldckihgaifldihi @ al TGV HeRl AtiBdMesber, such as a
<400>4 Arg Ala Arg Ser AF ys Ala Asn Gn Ala Gu

BMPRetp SDST Asay be aietﬁymmﬁcb a@féor@g tozmmOﬂme@QmadQQesczmb herein. The

antllmlﬁé c;;ﬁégépglatt Qﬁn ﬁlra é[? %lliéggcisyéélﬂg% dﬁ“?a‘io&_‘ﬂ%k or prevent
blndPﬂ’éofq T'G-'F_metﬂaﬁu@rrﬁerﬁﬁé} tFSO Of%fhgl) nﬁ@Ségef‘]}R)n?&hrﬁgrlf%ﬁnatlon An

3> Rattus "norvegi cus <400> 42 Lys G
antitherdy thatgppl@cﬁcd&l}gbmﬂsatob.ﬁ@SG mgayAhlao by iséd ﬁsnu@ am asﬁhvitﬁ of SOST by

Ala Gu Leu Gy a Tyr 0<210>43<21>24<
inhipifing 00 ympAIRGE §9§Tnfg‘?rv QYR oy BHLP- 4@“9@1%@ e f@s&n@%fy or fragment

theréﬁ' Qﬁwﬁiﬁc}f]ﬁpfa%ﬁnuzbg%f-%ﬁgé &%9 Xr?gﬁ) 5%&@%311@% iré%{lic(ﬂ SOST has a

defizedl BIRY tPRTerndASwhdhén the antilodPaliestereazd®br dedi2ases Iﬁah statistically
SOST peptide fragment with additional cystei ne adde
mgn@@@bmnnu@amagtnu@/u A antibgdypioe fraggens theggod thgdy Spewé'lcally binds to

SOS@%a&é@ u'og'dO to € %m he’ th% ff%ét (Ffr sQlclgaH aﬂ‘%d@ it apglgn tl%ngaugtlon pathway

and thereby modulate (stimulate or inhibit) the signaling pathway. Preferably, binding of an

antibody to SOST results in a stimulation or induction of a signaling pathway.

PRODUCTION OF PROTEINS

Polypeptides described herein include the TGF binding protein sclerostin and
variants thereof and antibodies or fragments thereof that specifically bind to sclerostin. The
polynucleotides that encode these polypeptides include derivatives that are substantially similar
to the polynucleotides (and, when appropriate, to the proteins including peptides and
polypeptides that are encoded by the polynucleotides and their derivatives). As used herein, a
nucleotide sequence is deemed to be “substantially similar” if (a) the nucleotide sequence is
derived from the coding region of the polynucleotides described herein and inclﬁdes, for
example, portions of the sequence or allelic variations of the sequences discussed above, or
alternatively, encodes a molecule that inhibits the binding of TGF-beta binding-protein to a
member of the TGF-beta family; (b)the polynucleotide is capable of hybridizing to
polynucleotide as provided herein under moderate, high or very high stringency (see Sambrook
et al., Molecular Cloning: A Laboratory Manual, 3nd ed., Cold Spring Harbor Laboratory
Press, NY, 2001); and/or (c) the polynucleotide sequences are degenerate with respect to codon
sequences for a particular amino acid of the polynucleotide sequences described in (a) or (b).
Further, the nucleic acid molecule disclosed herein includes both complementary and non-

complementary sequences, provided the sequences otherwise meet the criteria set forth herein.
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<210> 45 <211> 24 <212> PRT <213> Artificial Sequence
<220> <223> Rat SOST peptide fragnent with additional

WG yaBRil4s80 added <400> 45 Lys Ay Arg Lys Pro ApQr/Bsm04/018912
Arg Ala Arg Ay Ala Lys Ala Asn G n 10 15 Ala G u Leu

Withéd theAsontéxtaofT e pieserdGinvehtdn, Abeh<ddihgerdy médnd>stilidhrd hybridization
<213> Artificial Sequence <220> <223> Rat SOST EPE“ de

Condftloag HeEH 5NStSﬂ?EaQ§|% Bi¥at ByeieCner tgdweivalpnh>x3§PELIXSSPE = 180

o kB O RO ERs R, 2 IO A 5 12 B s

(100)25D€1214a9a A= <2<%1 e BElint2diBamA0 MRS $W/@n$fé’c@p>2% (W/v)
Ay Trp 4 | a Phe Lys Asn Asp Al a
poly‘hnyalpﬁrrdlctélna) 14nd1®. S%LSIIS)y Blost- H’ghndﬁ%aooﬁl washeo aPrheglPistyingency are

oo B e b ATl ol o g i
. P Ser Qu Tyr Ser 50 55 <210> 48
ormi??&'gf)gé}’ ﬁg Cor RT <213> Rattus norvegi cus <400> 48
G n G yPolyucldondél @n&ddingd \SOFE nmas heAlisvlatéd fiéinu deneémic or cDNA

lie Pro Qy 10 .15 Leu Arg Gu Tyr Pro Gu Pro Pro G n i
libraggs,, fiom cetls un Adiplpgigal@pmple, fissugs. 201 cgl Lipss, angﬁr%agfd,qsgxg any variety

of te%nli'qf%g Qf_eg )é&?@/a‘?ﬁfrggp s @aa 1?_(@ Seél;{rn rag%o-[yrglf@%ﬁﬂ%%ayone amplified

fromeDNA pl?@)afea]i?o?n RiShitsbdd Setl b‘iOtli@éu§ aWh%go%Q@Eoﬁ&s @a@/ Be @nplified by
Pro Asp Arg Tyr AI%IAIa Adn Arg Val n Leu Leu

polylppr@sq@mllgre@:tyordm U§1ng| sgqEange AP@IW Pringesy tha,t@re\,@ﬁsmp@ on the basis
of th&ﬂ:ﬁu\g/%ggr%? %L}geg‘%g,r;g@ Zlglﬁlg 9 32 O c;I'rés> 851icéé%lgucleotldes
may -E}é)f; b‘ér(gatﬁAilhid %gc{Aér&gn SPI\% S)r tg?i;iorb%t@%ﬁg hﬁfeagesil—/g?lﬁ sgdénce specific
prob&eandCypsme. 2 &eB€rak Aiktheds ifor screening libraries by PCR are provided by, for
example, Yu et al., “Use of the Polymerase Chain Reaction to Screen Phage Libraries,” in
Methods in Molecular Biology, Vol. 15: PCR Protocols: Current Methods and Applications,
White (ed.), pages 211-215 (Humana Press, Inc. 1993). Moreover, techniques for using PCR to
isolate related genes are described by, for example, Preston, “Use of Degenerate Oligonucleotide
Primers and the Polymerase Chain Reaction to Clone Gene Family Members,” in Methods in
Molecular Biology, Vol. 15: PCR Protocols: Current Methods and Applications, White (ed.),
pages 317-337 (Humana Press, Inc. 1993).

The sequence of a TGF-beta binding-protein cDNA or TGF-beta binding-protein
genomic fragment can be determined using standard methods. Moreover, the identification of
genomic fragments containing a TGF-beta binding-protein promoter or regulatory element can
be achieved using well-established techniques, such as deletion analysis (see, generally, Ausubel
(1995)).

As an alternative, a polynucleotide encoding a TGF-beta binding-protein can be
obtained by synthesizing DNA molecules using mutually priming long oligonucleotides and the
nucleotide sequences described herein (see, e.g., Ausubel (1995) at pages 8-8 to 8-9). If PCR is
incorporated into the method DNA molecules at least two kilobases in length can be synthesized
(Adang et al., Plant Molec. Biol. 21:1131, 1993; Bambot et al., PCR Methods and Applications

2:266, 1993; Dillon et al., “Use of the Polymerase Chain Reaction for the Rapid Construction of
48
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<211> 44 <212> PRT <213> Hono sapi ens <400> 51 Leu Thr
Arg Phe H's Asn G n Ser GQu Leu Lys Asp Phe Gy Thr

W@wi01450 Ala Ala Arg Pro G n Lys Ay Arg Lys RrDUS20g4/018912
Pro Arg Ala Arg Ser 20 25 30 Ala Lys Ala Asn G n Al a

Syntibtic GenesB id MéthodN ia Mylecidar Bfised 1 V31 93: RCRIProfdkots? Udprent Methods
PRT <213> Rattus norvegi cus <400> 52 Leu Thr Ar<):1 Phe

and Wppliggians White (edd, pagesu2q3y268n{Humpra Breps,Ape (§93);1ldolpwachuk et al,
Thr /Ala Arg. Lys Gy Arg Lys Pro Arg Pro Arg
PCRAd}gthﬂilsgA@ly"'%&’Zlgg%O Ala Lys Ala Asn Gn Ala Gu Leu
G u AsnnibRicT¥éid SRoRBuled Laco bty a2vatan? @G2Betz tifiding-protein can be
<213> Hono sapi ens <400> 53 Cys Ay Pro Ala Arg Leu

obtai;xed Ugrsmrdémingéwaaicgz engA( oAlggné%lg lg%rarziélésr g% g:gl%:ﬂjggﬁ probes having
ro Ser Ay Pro Asp :
nuclogie, TAucnoRT besab IPRRT SRR Hbr gPcls Ladt> B4 BySlgapd 69, using
| le ' -
proc%lgeéi‘gé'sf?{)% %@%}ﬁé gl‘r(glE -Rg%@h%y%&t%&%c%ogﬂaéﬁglgs can also be

constacted $Omthé&fraliy 1 For &xdnpie 2mcldiNfaci@ hibteddbneansmpdesiphed that encodes a

<400> 55 caggggt ggc. aggcgttcaa gaatgatgcc acggaaat ca ) .
pOlyp@mtd@glyg&g 8 FeBIAHHE zg@m@caé:g(bg 126 wg@b@@g@@?d with the amino acid

o BYIR0GTR0OESE 50 5500088 HZGE 9790 g e

that 66861836 o8 m3® agdft iR SR GEHACEE JRQ IDAMOGAYQ0J58, 60, 62, 64, 66, 68,
t gccgcagcg ccaagceccggt caccgagctg 240 gtgtgcetccg o
or 7¢ o adidcaeley egyneagyd iciugsttyied dor ancalkd anupe awd ¢k 8§ dEdalesta binding-

300 t.ggt ggcgac ct agt CC cgacttcegce t cccce . . .
ProtR AL ATE SEaents QRGEOatF TR Bobglged it aromatic amino acid
in 4 AHPBAHCHn8IMGGREER0GnHsR 3R GEGuchEd; JQ HIfS-containing amino acid is

420t cgt gcaagt gcaagcgcct cacccgcttc cacaaccagt

subsciggag (fcglg aasgglagbntg@gég gtgtgn(a@gglagg (a; @?s-:lf:ﬁgg (bd}(gggg-protein amino acid
sequbcea 4Nty oY RIET S g iRRARE TR 185 QNdE¥yoapipining amino acid

in a%-ﬁgt}%?nd Ay rofets At LS s eﬁ@&iaﬁ%icﬁé O thorkid is substtituted for an

cagggat ggc cctt caa gaat gat gcc acagaaatca tcccgggac
acidizaghiga gicRl inc) TGz bag dbihdingbroagjg aadho agdgequare; a basic amino acid is

cagaccat ga accgggccga gaacggaggc_ 120 agacccccce |
substibited Ertd havigabaRe agld §at E%@%@ biingcprgtainy 2BERR geif seguence; or a
dibacig %&%ﬂ%@%%?f}ggcg%ng@é:a?%t ig}ﬁbsgi?%%g g)t(fcca;cgb%sgcglglg@g%%%xylic amino acid in a

TG4 Bingigcprotedrigine Gdidaegesrt.cgg gcgcgt gaag 300
t ggt ggcgcc cgaacggacc cgacttccgc tgcatcccgg atcgctaccg

cgcgcag g6 theg cQfumgat HOinogagies clog gexegisy cy genservative amino acid
cqgct cqgc tgcg tct.ggt ggcc 420 tcat gcaagt .
subsGRA s s Rg ar olish ABGE 0fga b AR e ofghe folowine
group$0(1§ Gl EHE2 Gl ined ¢ IS J6iRiE2 A8Q Wol@ieird @6 £-P6 A& Ikyl g roup-containing
cccgcgcccyg gggagccaaa 540 gccaaccagg cggagct gga .
side crhamgic () axhedylglarineQtyrasine, and tryptophan (aromatic side chain) (3) serine and
threonine (hydroxyl group side chain), (4) aspartate and glutamate (carboxylic acid group side
chain); (5) glutamine and asparagines (amide group-containing side chain) and (6) lysine,
arginine and histidine (amino group side chain). In making such substitutions, it is important to,
where possible, maintain the cysteine backbone outlined in Figure 1.
Conservative amino acid changes in SOST can be introduced by substituting
nucleotides for the nucleotides recited in any one of SEQ ID NOs: 55-57, 59, 61, 63, 65, 67, or

69. Such conservative amino acid variants can be obtained, for example, by oligonucleotide-

directed mutagenesis, linker-scanning mutagenesis, mutagenesis using the polymerase chain
49
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<211> 2301 <212> DNA <213> Hono sapi ens <400> 57
agagcctgtg ctactggaag gtggcgtgcc ctcctctgge tggtaccatg
wea@soewsac 60 tggccectgtg tctecgtcectge ctgcet ggt apCT/US2004/018912
acacagcctt ccgtgtagtg gagggccagg 120 ggt ggcaggc
react@in} Sidbda dike e gasabel 12059 tac pigee G- (DB AR2L gnd MeRiteawnqed) ), Directed
180 agcctccacc ggagct %ﬁﬁg aacaacaaga ccatgaaccg. . )
Mutagerasisa dalieciitsd dggtasst Prasg £2%1ak c Bhecupeiqnalagfivity of such variants
can b%cé:e?e%g‘ge?%sfn%ts?ﬁggﬁt etﬁggscﬁl%?a%gé: sSBAGH9s RGteinS O&lte atively, a variant
tcaccc a cgtgaccgat gggccg gcc,y gcagcgccaa gccggIPcacc
TGF®REC bRdingtpréfth p6lypeptaiec fetahd G aEIGiey U6 3peKifiédl bind to anti-SOST
t gcccaacgc catcggccgc ggcaagtggt 420 ggcgacct ag
antibpdiggcccgac ttccgetgeca tccccgaccg ctaccgecgcg cagcgegt ge

480 auch et 8t g deccdol 0at GadResecsc, 905929898 pertormed to obtain
“fun@RRAL ﬁﬁgrgéhtéc 629l ARE3c AEICABALAR thhCad986Le B8P beta binding-protein

aggccgctcg gccgcagaag ggccggaagc cgcggccccg cgcccggagce
polympptidaaBy cayadilleteagyd2NA matgdegeameggbe nadeatgle sequence of any one

of ST 13 A 265 ik Rbelt 654 100 68 LR bk BgHGR DA gt t pyalsase to obtain a
serie% 8P ndlidd Gathdls, apgd ﬁﬁé}@%‘gs Q?&ﬁﬁﬂqg&ﬁe@qwg&ggggon vectors in proper

accttccag gccct gagga atcccgggcg ccggca

readifig Ge@ries agéd the gesraged pobpepides cea iiggh aad ggtedOdr activity, or for the
gagggaattg agiafgtcacag acact gagcc _acgcagcccc gcctctggg

ability c{gc bindc apti-g6 0 -baty igdjngereteint algdgs-gafye o) tive fo exonuclease
) ) catt.,. . I 0
oo BRTPASPL i L SARPARER RO AATE, AR RER Ly o cotons
specifP PEbdubEdr OF aCdesiréD Gagmema Ahagaavdy CpdrGadacih@aents of a TGF-beta
ccagagcaca agact ggggg 1140 caactgtaga tgtggtttct

bindiggprateigg encodinge pabnuelcefidegcaythypt smabesizegdansng 2He polymerase chain

IR A R -
analysisCHGROBAR &€ A8QHOEF by, fol 9RARNBOTERRP cCAYAIEE3Gen. Gener. 240:113,

agagagagag agaaagagag agaat gaatg cagttgcatt gattcagtgc
19931 IBMtand oy gl ¢ dHxpressiag amtdt prefigagpry glaletionganatyset of the 42 kDa 2-5A

t gacagccaa agat gaaaaa 1440 caaacagaga aaaaaaagt a ,
synthsga@%g'?@{cag b E&lrg@teﬂlgarferapgt 1y @3@3@%’&@5@5@ gygns, Proceedings of

t t gt .
ISIRYNS 9199&2% ?;gg 6&‘%@%{0%0gﬁ:%&a%ﬁtehg%i){ Cg s 988478t (Nffofr 1987);

ctacctcc ct caaagaaata acattcatcca

Hers¢ingag §The &EGIaRggpgadn Toegd @f dninld ACe/DBtdiggadog Vol. 1, Boynton et
at agaaat ca catccgcccc aacttcccaa agagcagcat ccctccc

. CCQg
al., (edsg Pagesc kot HfcA cadgictRressal 9§60k dcvtailicay ghalagh &gtl Chem. 270:29270,
g agg : tt gs;
1095080 ECH ORGSR, HEA3S A, AR IR fchem. Pharmacol
50:1298¢ CQI5; bh & MeiieC etadl.C Rlank SATEGIBLACI(RL,11D96.0CCt agaaaacagc
ttcttactgc 1860tcttacat gt gatggcatat cttacactaa )
aagaat athea strugfbisg ghdhe applypeptaer enomed gey ghacacieic acid molecules

t gct gagaaa_ct geagaqca, t,aat agcLgc cacccaaaaa, tcttttigaa . .
descrligo WA Sy OB SRRAMRIE TS ¢ e POREDY ¢ A REppf produd® using. the
hydrétobidit fAAARATTAMr e2BfPle! PIOBREASAINAL 2GRt 8ASuite (Intelligenetics,
yr??atgaggg% ct gcaggact ggtglgttttt ttggcaatﬁﬁzmo ( s

Mounteipc¥isyt éplideroiad,gercassondangy wathg amethertsadpserifted byt KateagrayDoolittle (J.
ol S8R 208 150 b o RRbGRE X bSFhparedin B of aciic or basie

salts loaligaut@P 1680t 9h Hdaftioh! ¢EAGRGAICaRAGIAAF Hdd Rt LAY dAGodified by
2280 acaatgaatc atgaccgaaa g 2301 <210> 58 <211> 213

oxidatidh 2» rédRTtierd 1 Bortidomores sipdi @rsssubt D@tors Sddiditon§ or ddéitiols may be made
Leu Ala Leu Leu. Vval S Leu Leu Val Hs Thr 10 15
to thmagu%émhrar %q eigyACid e %Fsd%r‘f Qgtyeffpptpo@wﬂncg 1ras tonEetain or further
: dLr 301 11 0Ry 7 i ¢ et bbbt J o il foeP MoedifUp 1
enhﬂjgéf? lJ(ASI&SUTTyr Pr o1 Ggﬁcqgrg%@%w Pro 35 aﬁtodlﬁﬂ%ﬁ)e?eu du referably, a
Asn Asn Lys Thr Met Asn Arg Afa Gu Asn Gy Gy Arg 50
55 60 Pro Pro Hs H's Pro Phe Gu Thr Lys Asp Val Ser
Gu Tyr Ser Cys 65 70 75 80 Arg Qu Leu H's Phe Thr
Arg Tyr Val Thr Asp Gy Pro Cys Arg Ser 85 90 95 Ala
Lys Pro Val Thr Gu Leu Val Cys Ser Gy An Cys Ay

'Y o AN AN A A N A
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165 170 175 Ser GQu Leu Lys Asp Phe Ay Thr Gu Al a

Ala Arg Pro Gn Lys Gy 180 185 190 Arg Lys Pro Arg
woe@sAIgsAl a Arg Ser Ala Lys Ala Asn G n Al a Qar/uSHH04/018912

200 205 Leu G u Asn Ala Tyr 210 <210> 59 <211> 2301
SOST2AagianNA a abdientidREeof 261hi s or KD hab&dadhilite ad birgl to a SOST specific

_ctactggaag gtggc tgcc ctcctctgge tggtaccat gqicagctcccac )
antilpgyi g eQvgr.gdee t@ sleaengeacyt et ggg@t1gC@gg,g t ¢xample, the nucleotide

iR hanl SE3RREERED H0 AR RIS Sl RRTRR,
agcct cCafker I8a0/41 G201 ARC PARAAY Provatd MEHY i8DCEIEHABates of the
ggagggcggc 240 ctccccacca cccctttgag accaaagacg

prot¢igs suthagher wapotsgroydyrratdesgcHus nEy0be aczonpyshed, for example, by the
cgtg at . cecgtgce agcgccaa gccqggt cac C t . .
syntlg%ﬁs %ﬁ'@%ﬂ’é‘%’g gr g?@ga@&g@&%a %@@a@& ?rbaé %338 aag%g@ ttag%age purification
or {IhERAREHCoDYBRUIYec?299900RNE RY. LHFICELYACee also, Hopp etal,
ttccgctgca tccccgaccg ctaccgcgcg cagcgcgtgce 480
Bio/Bgrtmglopgt @120 cBBogt Altaggtivsiy,gfusipag pgatgias ssuglyt 3¢ FLAGR/TGF-beta
. gtggcctcgt 540 gcaagtgcaa gcgcctcacc, cgcttccaca . X
bdekgC%T@Eeé‘b @%?ygE? ©congjgited: e @rglﬁlé& Q‘S%ﬁomag@c’éiﬁ%tf tion, expression, and
anal -%gﬁﬂggg)geiggccggaagc cgcggccccg cgcccggagc gccaaagcca
accaggccga gctggagaac gcctactaga gcccgcccgce
gcccct ceesteins dg@eibed BeréidOnge b€ CQBaactell Y8MGACYIRIG variety of techniques
ccccacattt ctgtcctctqg cgcgtggttt gattgtttat 780 o
descgibed higreinyt l“aag*leg clEb 8 onsa By aRRy deiroslyeesh gt Padicylar degicleg gynthesizing
. geceet 840 at cc C C aggG.: . .
oli g%élé%(?gg%tg%ata&%né%{’ Caclglgggg gegqégxgc%gtggtg%% fgaéﬁg:(é‘% Ea)g £ ?%nctlon sites, enabling
ligatRO@t FaEAchtRGAGhaAlte HGIERYC CRAllovErd HoBtid) th€ g&ult@Cleconstructed
960 ttgctggtcc cacttcagag gaggcagaaa tggaagcatt )
sequenesancodas@ degiyaidieet havmgthe deszrgd guiggyasid yiserbiga.giulsfitution, or deletion.
gaaagtc act ggtta agaaagt{. taagattcc 1080 .
Sect t go A erpaugygcrleniRRgRRY B, A8 Rheghic o (igatsement  specific
mut%tgﬁ&qgﬁggfgiuysﬂa}p@@&ﬁﬂ%?&ﬁotﬁ&ggé hd Gler8@pOIGhE9EStide having particular

gccactaa cttgctgtgt aaccttgaac 1200 tacacCaattc
coddns cdltecsggg@onting aatthd sulstiattiohgtielatiamt graggertign.gakggngggriyamethods of

1260 t aggat ct cg. aggagact at. t ggcat at tt ccaaggac
maktﬂ&éé@@@%ﬂﬂﬁ%@&ﬁ@%@vq@ élselgg%ﬁ@f &’ga@deégéglaﬁgﬁﬁg’?ﬂl 1986); Bauer
et al.ag@%gﬁg?ﬂ ﬁg@gt GAN gBiS?&thk%%Qst Ta q@@&,g&-}%a%mith et al. (Genetic

caaggtcact’ t'ccdgaattc agagtt'gtda tgctcfcttc tgacagccaa
Engingerirgaaddenciiléd andadehodnPlananPacsy) 498Bgagi cSaatbrook et al. (supra).

ttat ggct ga catatttacg gctgacaaac 1500 tcct ggiaaga .
Delefign toa figaeajiont desiyatifs ©f PEjeins €48 c 2 golblpt extgeclBtRoriéer gnay also be
a " . . .
cons;i'ggtg% ;ng{}sgn%g{oglgaxgglggtgﬁ%gé% %13@%13%%{%% gltg{ gcg g%‘g?g)gthe desired deletion.
Sub%gtiéif 36 Ciestriefiéi, | Geeln g GHGC B Thled CRCALT ERCONOGOligated. Exemplary
acccatagcc atgttttaaa gtcaccttcc gaagagaagt gaaaggttca

methogy o€ 1 the alieratonyseh deyth dyagemdigeloseicenbambrpok et al. (Molecular
800
Clorfie A JeRAe G AL 20 ] Soate Hads LREGREH Rérserg)

1860 t civasddmtthatadre Geafedh 16é AR A3d FRASAM&! préferably preserve the
ttgggggaaa aactacaagt 1920 gctgtacata tgctgagaaa

readinggfcama gt thet eralingystqgenceac Fodberawre, dhe ntutasas W preferably not create
atcatttcc .agacaacctc ttactttct tagf.tttt aartgttaa
comBiEenian, it S atpar pis dreagartag ot Hufiflizedo, aibayed secondary mRNA
strudthri8E ARBRES 188H:CaH Hdidoins! WARKARSNIE ARl LGRAC #h&ation of the mRNA.
gacttgtcca caagaatgaa agtagtggtt tttaaagagt taagttacat
Althgdg0 aamtitatidn tsite hayabet edptertranddt at g aotaaemgbdaty ttieat the nature of the

ttgtagagaa tgacaatgtt 2220 aatattgctt tatgaattaa .
mutatiognet &t ?%pﬁ@E@Q&@é-cF%ﬁé@a@aﬂ org?rttg é@lgg%@r eptgpum characteristics of

oSS, BN Al 05 0 S com ot

Ala Leu Cys Leu He Cys Leu %u Val His Thr 1 5 10 15
Ala Phe Arg vVal Val u Gy Adn @y Trp An Al a Phe
Lys Asn Asp 20 25 30 Ala Thr Qu e He Arg Gu Leu Ay
Gu Tyr Pro Qu Pro Pro Pro 35 40 45 Gu Leu G u Asn
Asn Lys Thr Met Asn Arg Ala Gu Asn Jdy Ay Arg 50 55

~N N ~ s ~ T ~1
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100 105 H O Arg Leu Leu Pro Asn Ala He Gy Arg Ay

Lys Trp Trp Arg Pro Ser 115 120 125 Gy Pro Asp Phe
wae@sQyssH e Pro Asp Arg Tyr Arg Ala G n Arg VedT/LiS[H04/018912

135 140 G n Leu Leu Cys Pro Gy Ay Gu Ala Pro Arg
expréssed Ah@aht¥ Ssc\éahedAfg 1¢hin, 11o6k, b Tetkhlorl- 08 bitbgifdlaacheity. CySlternatively,

L Cys Lys Arg Leu Thr Arg Phe H's Asn G n 165 170 175 o
mutgans anay bedntrgdsicad pt parEcwasy loth by Gynthesizing| oligapgcletides containing a

mutg}t gseééc?ncg ila%?;% %\?56 ggticér git(%ly gna@iﬁg %tigégto%g Aéengs of the native
sequihét. A8l 10WiAg Ti¥ation] theédidimbrecordsticted 30duendd éncoBb¥a derivative having
<213> Honp Sapi ens <400> 61 agagcctgtg ctactggaag

the gesiygd gingrecadd insesiogg substgtian.cart dplatmge t Nedeic a6d molecules that encode
t.ggcgcectgtg tctecgtctge ctgetggtac acacagcectt, ccgt gt agt

protalgg Qg E}l‘?ﬁgsefﬁ glvglétqulgxga}é ng é%tceggw %@Elargg\ges uglg asg polymerase

chaiﬁ‘%&&i%hcgb@lzggrﬁg& GROR G731 GhGLedRYis AP ilkGARE Gind Klinedinst, PNAS
ggagct ggag aacaaCaaga ccat gaaccg ggcggagaac ggagggcggc

83:330D-3406, c1o8ay, cfarced aniciebfag ndsiaeapgaton (g cddaghad Wise Gene 88:107-

cagctgccgc gagctgcact 300 tcacccgcta cgtgaccgat

111’gb(§@bg‘frg‘ts§ da@dp@&lg agut@ge@g@gd%@@n%@g{dﬁg%épwg%et al., Genome 3:112-

1179Gs6fF9g9cca gt gcggeccyg gegegect ge tgeccaacge catcggecge
‘ggcaagt ggt 420 ggcgacctag tgggcccgac ttccgcetgca
t ccccgaqeg peésesiCipoaRdnCAgs gogides fdiBheagaligdih@Dand expression of the
tcccggt ggt gaggcgccgc gcgcgcgcaa ggtgcgectg gtggectcgt )
polmude@tmagp@maggggem @aé co% pebimnuelgetadesc eagpdiigy é‘ge subject invention

-gct ca ac . tt.cgggacc 00, aggccgctc ccgca g .
anti éléecs gdHa gcgltglagg gg%sg Cgel sg Son grgag 6 C%g%gxg C%aggggo of expressing such
polyRGEIBEIHTE 0 A A CdxP LRSI BA G/ eBOF trafelsA A ral S AHUAAE hbicIBeCEGA GoRstruct that is
accggcgggc 720 gccccggecc tgaacccgcg ccccacattt
capapley ot ctirstigng gy expressiong af tdgsitadaprorgo. afhe cactogtmay be composed of

oo SRR R BN PTG e, o

J

comBPHGE ©FGRe FIF9E529IDNIRNIIRFARSY 9 AAGBSIAC ﬁglggucleotide is generally

acact gagcc acgcagcéccc gcctctgggg ccgect acct

undérstgod goineen a DN A papagclgaidcagpaed bygaageibirtg it RNAcmolecule, such as
tgggotttta 1020 agggagcggt gt gggagt gg gaaagtccag )
mRIégagﬁw Yestory Qn X Fe et sk that leglugm@og/ee&?@%dgcﬁquence encoding the
160 .CC C C, CGa g -
sl O AR R0 00 AP ISR CONRAE AR AN AOBP dantaiona
reguldtbigCélerngits. aduithblg asguldidBOcledents andyt be detvddcfig@a variety of sources,
. cctcaatttc cactttgtaa aat a(_iiagggt g gaggtgggaa 1260 .
inclydipg hacterd). Bygelg xEelamanypeipaingect; ecplngsenest Selggtige of appropriate

o AL FOAR SRR P RIS BRI SRR ccompihe

one (oFCar@imaiyt skindadtht Girda Bxamplet Oft e ghlgReR ¢lemmata R lid aA@anscriptional
1440 caaacagaaa aaaaaaagta aagagfctat ttatggctga ‘
prometenand @bgncgc pg&b@am}yrm@@s)e bip g gqﬂg:acggétaascgmtlgnal terminator, and a

AT T e
incl@deC § FAYSAbn IR SRR YA8 G RORARLERGATGEYCEC Fell as one or more

aacttcccaa ‘agagcagcat ccctcccccg 1680 acccatagcc

selecthlpjt tnoarkera sy¢hc acudonmein plaayabyeteas fegrsea g diy Bom yagy phesphensferase or
1740 ccitgcaggc .ccgagggagg,. agccat caca,. aact cacaga

any otheg ZEErR Keyh i é‘%g%g'l “t"géﬁbc‘iﬁp?‘&d”t‘% SBdhg Bt cell chosen and the

vectBP@lﬁgﬁg&ﬁ%ﬂ%} ?E&étﬁ%@énmﬂ%égﬁ Ohgﬁlt éfa&{)lgc?atign%%ditional nucleic acid
tcttacat gt gatggcatat cttacactaa adgaatatta ttgggggaaa

restri@i®hasi ®a,génhhAckds, getjgdneea tanfegiggmgacibilicy @f agaga#ption, and selectable

t aat agct gc. cacccaaaaa tctttttgaa 1980 aatcatttcc
markgss, (AU b ngeppiatadgnioghe yeatere descabedhesita aaaaaaaagt

2040 tt 0 :
oot ot ETCAT IRRALALEG LALSRPAE LAGAIRRELcribe shove may b
caagaat gaa agtagtggtt tttaaag®gt taagttacat 2160

atttattttc tcacttaagt tatttatgca aaagtttttc ttgtagagaa
tgacaatgtt 2220 aatattgctt tatgaattaa cagtctgttc
ttccagagtc cagagacatt gttaataaag 2280 acaatgaatc

at gaccgaaa g 2301 <210> 62<211> 213 <212> PRT <213>

o o oA o A A - - - R
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Gu Leu Qu Asn Asn Lys Thr Met Asn Arg Ala G u Asn
Gy Gy Arg 50 55 60 Pro Pro Hs Hi's Pro Phe G u Thr
way®sAspsial Ser G u Tyr Ser Cys 65 70 75 80 ApQr/(Bb2004/018912
Leu H's Phe Thr Arg Tyr Val Thr Asp Gy Pro Cys Arg
readlﬁt‘:‘éxpﬁi&s&{)bﬁS w@dieavdr;&ty &F prodayotihandGiukatyetic YWast c€lls, iSdnding bacterial,
Pro Ala 100 105 110 Arg Leu Le Pro )
mamm%m eart o @hyr Aengl.arigaly ynsectr pr plagt &F@S pMetipds fpf gransforming or

trans 251%;?011 elfs Egr&p@%? G M8 RS vl &SR i 3R a@;@e T¥le., Ttakura et al.

U.S. @aYerd No. @704@6@ RIifnaY et A, aDnénghBlSAV&kf S9ig USA573:5929-1933, 1978,
155 160 Leu Val Al a Ser Cys Lys Arg Leu Thr

Murray gt #h&J. 84 Ratexs iNocH801642;1 E)Shﬁ @t QerU &l Patent Nq. #s93As349; Hagen et al.,

Us. ﬂ%&mﬂ\é &%4 S %@ &af, Q{% A ﬂo 4398, 2??%’@83 deh@hal,, U.S. Patent
No. £%66.6397 2l ZafdbtookdR a?%ol%&ﬁa#%;ﬁgl ASDatr@ oY Mafh), 3nd ed., Cold
2210> 63 <211> 642 <212> DNA <213> Cercopi t hécus

Sprinzy Herbpt Iirabsramy) (Pees@32@(ilg dagplaot cellsciegdeabo agtl gVlettomyt Blant Physiol.

1043}&%&;{&% g‘% g ?C%gg%‘gsk;téaga%gg@ ggég%gggg't%gg):ccgagct c

120 gg aﬁ@&ér@a‘f fo5R1Y g&lg %ge faF CH9AM bt 9@ eAGhdention include E. coli

agaccat gaa ccgggcggag aat ggagggc ggcctcccca
BL2D(¢)&339CCB]LZI(QEg);ﬂ_@za&a@Iaz:lgDEB);ﬂg@E,gt[aHa,gd])Igd;I 21015, DHS5I, DHSIF’,

DHS M ego DG, 061 bt b g%f’pclgégﬂﬂi & s 165 X 10, k35,

RR1°€' g@%{%ﬁd P G0 5§ It %aéﬁﬂ&ﬁ(g FEA Pea%own (B4, Molecular

¢gccc lgagt gdgccc “gacttccgct ccccg ¢cgctacc
Bzolég%Qcﬂ»ﬁﬁqaﬁﬁ@élﬂlctPG@S'Qg@DgptB%L@E&@GIQEIS]QWQMIGD MI120, and B170

cgcgcgcgeg caa gcgc 480 c ggcct caagtg
(see,dam g@glpgq g{ g%@clﬂlgs: C@mh‘%&@ 5,9 g@@é‘(gfbg@glmd Practical Approach,

Glongéitag)C@ggé) %@gg)ég@@ggg SRR A RRE A0 SRR SRS EO9RAR the genera

Pseu@%gﬁé&t 86k t@ﬂy%zanﬁzgﬁﬁhﬁﬂco%gﬂslﬁs el ssdhdry Sdr bicinal species well
Cer copi t hecus pyger yt hr us<400> 64 Met G n Leu Pro Leu

knovAl & beel o€psdihany skall iCytke heu Aewgpidadntdive Namplédf lbbadterial host cell

. . Phe Arg Val I Ttp A n Ala Phe Lys
inclugeh . %5%2@%389“5%??@%9@}8‘ Pro Gu Leu Gy Qu
-ll_z; h ?B%béhfis&plp Esgmil{/éabt%g B@er%@égo%gﬁy g&g@%@%‘fo‘ﬁﬂlnctlons in the
host R¥eh), Bii® oHirsorkl seleBrablePbleenGt}qblcThtarltqs eﬂi&lpa \YatteSalr ofidiu of replication.
Tyr Ser Cys 65 70 75 80 A(l,%fg Gu Leu H.s Phe Thr

Ar g
Reprwaptayap pwmotggspm@uge they B amppsy (pepicidlinage) ast ]Aptgsq_ygomoter system

(see )&Irh%n%_/%ba atff 1%2/%\?51{% %Sthg %JVA %Qﬂ}%‘%egrgmi{e? (Studier et al.,

MethIBnziay s, T8060-8p, 999),Rhe 1oabdalgrombid (ERSn & 3., RF@zeﬁWD123 126, 1990),
Phe Arg Cys He Pro Asp Arg/[%r Arg Ala G n ArgS
the B @ramseten AYickpls qpéuY&@fsl‘ay e oerEyzm@@a Hipl F1r9§3) and the tac

prortgid (g')gseﬁ)f.g B@ %!rlg 1583, T%leﬁz?r?aléﬁ Onbitt i¥BlhaébRmoters capable

of ret&iZid® tHePa, e, LhnBeIW é&@esph% B I dPPOpiohibtdd df bacteriophage
@& é)Pro Gnsgés Ay %gml% 190 Arg LyLspPro Arg phag

lamuﬁa,othArrgCA\I lreapshoo®l YackiTas, ltges Ipp-dachen 1@lod, Ahd l@Zp og®ters of E. coli,
prornzoct)egs ot5 B. subtilis, the promoters of the bacteriophages of Bacillus, Streptomyces
promoters, the int promoter of bacteriophage lambda, the bla promoter of pBR322, and the CAT
promoter of the chloramphenicol acetyl transferase gene. Prokaryotic promoters have been
reviewed by Glick, J. Ind. Microbiol. 1:277, 1987, Watson et al., Molecular Biology of the

Gene, 4th Ed. (Benjamin Cummins 1987), and by Ausubel et al. (1995). Rcpresentative
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Leu Gu Asn Ala Tyr 210 <210> 65 <211> 638 <212> DNA

<213> Mus nuscul us <400> 65 atgcagccct cactagcccc
wW@t@soiaat c tgcctacttg tgcacgectge cttctgtget 6BCT/US2004/018912

gt ggagggcc aggggt ggca agccttcagg aat gat gcca cagaggt cat
sele@tliflaggakeis ihzmdggk%i@gﬁ aafibiofigagsahne inarkeggagachCas the kanamycin or

aaccagacca tgaacc agaatg 180 ggcagacctc
ampigiitingesstanceEeaey a@g@tsgttgﬂe Ea et REamsdogteds gagywell known
40 _ct cta cq g
in ﬂg g‘gg“? ngg %‘?8@% eés G? g%%varc gtgaé 2 ggg%% 95, 1977), the pUC

plasﬁ%cﬁgegg gplggg@tﬂgCgPS GASRLIGCGRé MESREIMHA iBKhzymology 101:20-77,
aagt ggt ggc gcccgaacgg accggatttc cgct gcatcc cggatcgceta

198% ane goegicmand! Messinggbeoade 20 Y2 6§t 82y andgu¥fdeycyNH16a, pNH18a, and

Bl LS RS At BRI E a0t cooagct caaggact tc

540 99966949308 o4 chggtg&ﬁ:lg sHEARARIIGLyviRE oA %%ent invention include,
ggcccggegc ccggggagee 600 aaagccaacc aggcggagcet

amoggaghasg i ctianbagey ﬁ818be;2$'@échﬁﬁ;m§2&§l>ce2&v1sza‘e21me IgEiTera Pichia or
<213> Mus nuscul us <400> 66 Met G n Pro _Ser Leu
Kluyverprpiges e vagiqls epeciesef the @e%w AW@QI%@%(MMSIW&I pHeS Patent No.

B T T e

(ATCY NBr a7439) fBf eyt Oark the35m4$) c4<5m€g seASNp W3 r("lﬁr[buﬁh r‘Bzo/Technology
Met Asn p%AIaGIuAsn Glg, Pro Pro 50 55
7:168% 39%9)s Yg (Sprubhspalal Brogy aﬁsﬂfi%ﬁ@e%@%ﬁ 35- 1§éP 1978), YEp13

(Broli e@g (gne 72l @Z S}f/g) 8%%1%2 @hﬁ' @ggg,s‘r? [¥ilire 275:104-108,

1979’)%d@eﬂvahﬁz'ésﬁ’x%}eo@/s Ser Gy GAn Q/S Gy Pro Ala Arg
Leu 100 105 110 Leu Pro Asn Ala lie Gy Arg Val Lys

Trp Tr pPrefgredt provesteis fpr mse in 18ast 20clude prespotprsefrpmgyeast glycolytic

sencpBiizaan et ol 49 ity &5 18y DGO foobrbiog; fhERhwasai, . Mol

S g I 0 . .
Appﬁ; Qerla/y S] \L@g 4%?9 IE?L? }I_(ﬁralckftgl %Elg/d%l?ggnisgn g%‘{eﬁ @gungeat al., in Genetic

Enginebringl of Mi&obeganisys s [ Hemécald, HdPaendet et dihKeddl)ap ABEH, Plenum, New

Yorlgdr]g) ,Z\Gr,gngefyerg tléryénz;a)r/zgl ﬁg %3820]:&%29855 8 Qr@{g}plg gf &@%ul promoters for
fung% g%’é&g?{%t tcﬂs thbé do¥fved HBms %%J%rgzngc mg'z]rl;ms éol gnep%ch as the adh3

us norvegl cus < gaggac ag tg ccttcct
promiattt (MgKarhet @atlgCBYBO Ot FROVAPOO9.CT985)CCThe eRfression units may also
cctgcctget  tgtacatgca gecttcgttg ctgtggagag ccagggg
1ncll&g:epg@gts@@gl@theggw{%aggkexgg@gg%g%t ggég@gggg&ls tge ag}% terminator

(Mcﬁ%‘?&aﬁt%%c%g“t cctcaggaac 180 tagagaacaa

accat gfaaccygdccy agaacggagyg cagaccccce caccatcctt

240 at gagagiiRdaegasiov@tdis, taglas agelordGLld@gRgsily include a selectable
gcact acacc cgcttcgtga 300 ccgacggccc gtgccgcagt

markgrcwhigh arpy heccg@@g@gymug@pmf@pggt yedalyt gdgmg@gt phenotype for which

+ GTREEED S507H B, PIRATE AT TR 0 88t marer

are H6ECHSEADHED1EHEMH RSl ﬁk%&ﬁ@?ﬁﬁvﬂﬁ@nﬂﬁﬁﬁg @&%ence, or enable a cell to
gccgegetcg cgcaaggt gc gtctggfgge ctcgtgcaag tgcaagcgec
utiligeifpetidia cerbgo tsburc e end ohyletlagyd@yetchaet ag,g'étdt)t ey (Botstein et al., Gene

s P LEhR026Ss95ach0cc00 £00 2009000100, CAB0CEBEIT. ko i the car gene,

whiGORREIE Eh1Bratiphdnedrresi¢thfice &Byeast cells. Many yeast cloning vectors have been
designed and are readily available. These vectors include YIp-based vectors such as YIp5, YRp
vectors such as YRpl7, YEp vectors such as YEp13, and YCp vectors such as YCp19. One

skilled in the art will appreciate that a wide variety of suitable vectors are available for
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<211> 213 <212> PRT <213> Rattus norvegi cus <400> 68

Met G n Leu Ser Leu Ala Pro Cys Leu Ala Cys Leu Leu
wyaloskliwsAl a 10 15 Ala Phe Val Ala Val G u Serp@/nsi8hy018912

Trp G n Ala Phe Lys Asn Asp 20 25 30 Ala Thr Qu lie
expressionpp yeast gellseu Arg G u Tyr Pro Glu Pro Pro G n 35 40

é&? é I);%u Gcglgégcg t@ﬁﬁﬁ%ﬁg}ﬁgﬁ% éwﬁ? EE)()S&IQ ﬁ:ﬂh@l&grgqfﬁés khd have been

desch¥&d, A n\s’&hce'Sny Bbaps ybid SH irfaks ¢ 651, (7BroZ5N8£l A\wd Sl USA 75:1929-
Leu H's Tyr Thr Arg Phe Val Thr Asp Gy Pro
1933550795V S0 AN oy Blath e ga§ e THEA & U 70 74011 g aGERussell (Nature

301-%%1% 19@3& Gﬂk ggxi)?éﬁleﬁyg Qger ixgslstr gclal Ary%?(g{%u Le%fgétfzeefect that is

comﬂ-lgéxeﬁ?eél' bg:tl% ﬁ?&ta%themﬁﬂkgr %@en’f'oﬁ‘ e &p?b%@loﬁrvgct&/ r C’r%lge of a particular
g Val 130 135 140 G n Leu Leu Cys P

host @uj/ se@éc&ab@dz maﬂ!reoiwgl ﬁﬁhinAhgle&yl&Nahndtygkﬂléhﬁ tHs‘.Sﬁt 155

160 Leu_Val Cys Lys Arg Leu Thr Ar )
Phe HisP s&é%oéﬁ?r %@éraf nwwngéfrye@;t@rq_@ﬁp Pl l%wnﬂhﬁwse of ordinary

skill rglei%g ls}r%xiglgldékrr%lﬁ g aEFg n%yg)eé)égdl ycc%x% 11%%5 ekggr by preparation

of spﬁbﬂ@pl‘hlsﬁ oBlytiast 9/5th 20A 20 Hiaten@tual, ABNAMEM 1200158} @2 by treatment
69 <211> 532 <212> DNA <213> Bos torus <400> 69
with alialing salissuel enbid dtee ltahcd abghdtacteyigéngy dg8 d 68 c E¥Fag deansformation

of ﬁg{gg;rg%g%%% 69 %&%ﬁcﬁﬂc @8@%{118 ogclgga"a%géé’scnbed by Cullen et al.

Jag acctécccac ca cCaaaga

(Bio/TR€NH1629 B9 ¢ gcC gggagct gca cttcacccge tacgtgaccg
180 atgggccgtg ccgcagcgcc aagccggtca ccgagct ggt

gt gct cg ggl watprgmglide tinse thag gergpiigsct prguotss dhwa dects the expression of

an s Gren PRIE e AP R rRERR G e Bhptegia yide variey

of progot&t ﬂ%f%egﬁééd%ﬂﬁﬁ rd G&t%gﬁ'gﬁgg%erﬁQHQ&ﬁ‘éﬁcﬁmludmg for example,
t ggt ggcctc gt gcaagt gc aagcgcctca 420 ctcgcettcca

pronwéas s eght ctMyadLVclaBRYOR 8¥t LTRdg@c Goangost gxthcagag Aenyc da@d. Sci. USA

I N
P AR, ST B T

et al. ASfunl.yGenbhThdvp. P457-463) 1A194); Rerpéss ﬂ“KGbly)nﬁt@r @be, @ SMcnght Cell
O Pro Hs Hs Pro Phe Qu Thr Al a
Hepaison

Arg P
31:3%8, J9%); SHAP promaler fep cwoﬁqagy@rwem( Slytlarung g90:304, 1981);

mets ol T s ulccHaforfis Ahe BRI REh L e o ol

MoletQ Appl. 8Qerntdt.al AT, 11-%2) Leibuk¥ Qna‘hﬁﬁ arl funfdr evifdsy plibtéd (hee, generally,
Lys Trp Trp Arg Pro 85 90 95Ser G&Pro Asp Phe Arg

Etch@y:g’y; i‘Expregsios Pf AEBgIMSaredAPgotaing i@ Mamrgaliano Cetis C];lmre in Protein

Eng%ermgygn% ek S P u%’('ﬁ%c@aéd AN ()b e g@&%g (@1172 Wiley & Sons,
Inc. %))Lmoﬂéﬁléﬂhsfﬁheﬁ[& EhE ﬂi‘bﬁloﬁi rhn&?tﬁ)e é—)&ém@ﬁﬁom immediate late

Ser Gu Leu Lys Asp Phe Gy Pro Qu Ala Arg Pro
prom@tay. Tdternatively, a prokaryotic promoter, such as the bactenophage T3 RNA polymerase

promoter, can be used to control TGF-beta binding-protein gene expression in mammalian cells if
the prokaryotic promoter is regulated by a eukaryotic promoter (Zhou et al., Mol. Cell. Biol.
10:4529, 1990; Kaufman et al., Nucl. Acids Res. 19:4485, 1991).

Within particularly preferred embodiments of the invention, the promoter is a
tissue-specific promoter (see e.g., WO 91/02805; EP 0,415,731; and WO 90/07936).

Representative examples of suitable tissue specific promoters include neural specific enolase
55



10

15

20

25

30

145 150 155 160 Gy Arg Lys Leu Arg Pro Arg Ala Arg
Ay Thr Lys Ala Ser Arg Ala 165 170 175 <210> 71 <211>
wo3dsHb20> PRT <213> Honp sapi ens <400> 71 MetpdhUSI8)4018912
Leu ,T({IleArgLuLeu y Ala Tyr Leu Phe 10
promepigr) P'é‘qlqt éiegé\g AFQyvyafpciey Retey RFompReT AEWeL‘é‘Brphﬁﬁe‘B% Prejgin promoter,

51 S, s i s il o sion

the aBbwe-f3ted ABPnotérs, dher WE-spPuefid pronaoters Q.. , Toteovidab pfamiiot& (including
55 60 Ay H's Cys Pro Asp Asp Ala lie Asn Asn Thr Cys
thosg mqsedrahomsﬁs el ag gthes spsh gp HILY prawpetershcheppiatis, ihérnes ée g., EBV), and
bacteggﬁ f@gﬂl armﬁ) E ygs nﬁ#m% pr&ﬁlﬁc égo:m er% n%f}/ 9eodt1 128} n forder to target
a spekifi® cBf Br ﬁ%eh@a@ islihecRarwitl QVIIHYSS bé’éténz@ﬁ'ihéu@ WorAYathsié.d
Thr lie GQu Cys Cys Arg Thr Asn 115 120 125 Leu Cys
Asn G rMaynmalien cAlnsudableTlor careyin@oot fheprigent yentioneinclude, among

other Sy PG NS orpGasamapg S35 MYS Seimysy caelblga. and human o

mamfphfian bBnt Rarfdv@ s¥bhal | thitl%nﬁhﬁla%ah%ﬁrhogl el ?Ilcq-t}{d% African green
Tyr 165 170 175 Lys His Tyr Cys Lys Ser lie Ser

monl&iyidieg célﬂsg(Vléycr ARBOC AIR]. PW) Jlﬁﬁlajh&ﬁlbtﬁﬁud_ladn@ @116(293 HEK; ATCC
a Phe lie Pro Vi Ser Leu Lys

Asp G u u
CRL ﬂé%)zb@yz*eslswé Kidnpycolls ;513&&12 lfse‘ﬁYT%P Rde$ 544y capipg kS’é‘FY cells (MDCK;

ATCBOCEED St PHnflis 48y R0 D KR Ao Gk Gty cots Gt
ATCES(OCIZ@S Bdl0a 83 yellsA TG CALY.2), it HepytofnateNO(H-FIPEVAITCC CRL 1548)

ys Trp Arg Gy Qu 245 250 255 Lys Val Al a Val
SV4(L§;§nsfxmnefbwmhﬁ)é lumpy wlls (EQ5- Gl ATALCLRE rl 659)pardHaungpembryonic cells
Thr Gu e Tyr Gn Thr Val Leu Met Arg
D ATECERLTDI L 508 568 Lo Gy Phe He Ala Al a
Asp e Lyam@atiad RkprebsionS@dctors For Mzt ifdeAr@ds odPhe3Rsehihvention will
Tyr Leu e Thr Asp Tyr His Qu Asn Gy Ser Leu Tyr Asp
incluphe pS@Eot:elloanalhE @zbteeum&shg tpscrijitign THra d_@rwdﬁypeﬁhrcDNPg Preferred
prom@y::gs @c léglubraté esrs E’é‘ﬁ ﬂ{tgar%%gmé%% |3 gne%%rec@cquﬂpters include the
prom%ﬁ';@ fgﬂﬁo&@algpﬁ‘otgnyanldytﬁe gf‘d?n&&afdr'o%te&ﬂclh" Sv 1'r°ﬂfl$r§t§9ters include the
Leu Lys Ser 55 360 365 Leu lie Lys Lys
cytorisgaldslinps Semn(éylmt@early eprAhmteAs {Bbshartd et aLeuCAll a 4375(21 530, 1985),
375380 Val s Phe Asn Ser_ _Asp Thr Asn G u Val
cytonyegalgyinys | igyneaigie e pm%@‘@@spr@wt%éuwa@ §t AnfMol. Cell. Biol

1:85%%%4,’25%8 IE’eu %‘V @)}2{ %%V&TRV%eté%{hiéﬁgn%’r q%ﬁ{)wégsEla Cellular

prombteds Aﬁcﬂudd thel YifouSe met b tHidheid-30 pfameotéd YPd.lﬁMef IeEall [ B' S. Patent No.
Tég1 u Met Ala Arg Arg Q/slleThrGIy Gy 4
4,57%84)| » @oyse V@ promaiertiBeramian ¢tal, Brer WAl Tigad. A§‘H W 81:7041-7045,

1983Vé¥angepa1\3/2\{uc qDAcééoR%gfs 3%’6 Arb§7)|_e ﬁ@%us?\gHA%n&(g%(Loh et al., Cell

33: 85&9@ E@)IA: Eh%//@}uo@@rofﬁ@sméfeg vmnlpdép‘éﬁdsstr 1eA&PinGhatt, Qefon the level of
eu a Va
expression des%red or the recipient cell line to be transfected.

Such expression vectors may also contain a set of RNA splice sites located
downstream from the promoter and upstream from the DNA sequence encoding the peptide or
protein of interest. Preferred RNA splice sites may be obtained from adenovirus and/or
immunoglobulin genes. Also contained in the expression vectors is a polyadenylation signal
located downstream of the coding sequence of interest. Suitable polyadenylation signals include

the early or late polyadenylation signals from SV40 (Kaufman and Sharp, ibid.), the
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485 490 495 Leu Lys Leu Met Ser Gu Cys Trp Ala Hi s

Asn Pro Ala Ser Arg Leu 500 505 510 Thr Ala Leu Arg
wo e@shyssiys Thr Leu Ala Lys Met Val G u Ser Qer/63504/018912

520 525 Asp Val Lys lie 530 <210> 72 <211> 502 <212>
polyREhykfidB sighlainfoors s Adenov#Q95 E1B ﬂb’gion lagnd t]hfehurﬂargglﬁwh hormone gene

Ala Gy Lys L n Val Gy Th Lys Qu_10 15
termmigaipr DENGI <t iy NG aicHiAThas. P S g8 Dy SThggPrasgon vectors may

5 P48y el et A 3 AR s, o

betweys tHgromioter Mt thé ’NA @plﬁel’sl%pPﬁﬁar&{lecﬁry nmaualsdifefude enhancer
60 Pro Val Val Thr Ser % Leu Ay Leu Gu Qy Ser
sequargss.PRechGRh ths 5'7@075111&90@,/5 EeSAOp vmtorprr@ay jasoppglude sequences

vl B ASE VSRS L F SIS BTt Whine fom
comeRiat Qurddd ele€ \Stha¥aeAS N aAbla ASHifétf).Val Asp Gy Pro H
e Hs Hs Arg ‘Al'a LCeu 115 120 125 Leu H e Ser Val Thr

Val Cy's V&eipr Igenstlmeui tawuprigng clomed NA gequenced 3@n I85introduced into

Ph Tyr Ar Qu,.Thr
cult B mARgIaRTR ey b A5 PP dinDhm b R SFAneS iy falkiggn phosphate-
med%ség {Eg&tsfel_'wgn g\’ﬁggﬁ' Q¢ BY. OCH V14324, 39‘7 8; L@&é&%&&%&l&ﬁf Sbmatic Cell

n Ser G n Ser’ Ser
Genﬁcy 11603 1898118Gra]19161 B \[ﬂudhtelEb)/amrdB)gj/ AleSlb'h r19é3)Aleéectroporat10n

Val L 195 200 205 d
(Netgl%;m/_qt @1 T@MB@ ~§ ]t@éua% %3{3@ %PEéEy eas;gan-r%ptffl@@% trgtiséectlon (Ausubel

28320 R B, oSBT Ko e, v, 087

retroVital, @ieho®irdlydndGhiotoplst MslonkaediMet tARhgfetlich (ke SAMOrad&Qet al., supra).
255 Asn He Leu Gy Phe He Ala Ala ASE"He Lys Gy
Nakethyecgrgomgructsyggn alsg bpsaken g bynpusgrlar edls orpther syjtablecells subsequent

to inlgcrgo:?".‘slgto@é% uscleG'fu a qaﬁm:r%])rf c?tlilell‘ gﬁ’lm}}’ﬁa 'Eﬂlsdeéﬁ% %ﬁ? that have been

stablly%bnlsﬁééteﬁ%tﬁzﬁl@ V%%r 30kkailir fﬁ)érc]ocﬁ%ﬂ A, y@ble&ﬁble Ghatker is generally
Leu ys H's Leu Hs Thr GQu H e Phe 305 310 315 320 Ser

introfiheedGnte e ellsyalomg withlthe Beng oXlcDNH of fnterepts Prefered pelectable markers

o S IfEeoiriod 8 G aiFabiRsgi Syl Voo e o
neorhyc} bn§cireand\SRethbire:d®d) Giié Yél!:cté\tﬁ@ harker” ErdePBQ an amplifiable
%5 36@1362

Asn Thr Arg Val dy Thr Lys Arg Tyr
seledPatde Rnark &l u Rv’eﬂerrbéwmqﬂﬂiablkOséié’cﬁalSGOnﬂ(arsSme ﬂheuDISI§R gene and the

Arg Asn Hi s Phe SerTr e Met Ala As t. 3 :
neomgin FSSIARAS I SSlspfe! ks A getigted SR ffammatian Cel

$ e&ioh 430 Ay He Val
Tec}goﬁogglgut%\? lgnu%(ieu eé? % 0T‘)g/)r,[r:ﬁmHl sasiiél ulgétt}é 'Val Pro 420
425 430MEeimaAsm detlo c@rsinihgra ﬁtub]A@pctM:hreMlgw@i to groviafor a period of

s.e Lys Lys 435 440 445 Leu Pro Ser Phe Pro Asn ..
timeapygicaHy §eqiay§et,o begl WBPIESEPE t}Lee]aN%r fpquence(s) of interest. Drug selection is

then applied to select for growth of cells that are expressing the selectable marker in a stable
fashion. For cells that have been transfected with an amplifiable, selectable marker, the drug
concentration may be increased in a stepwise manner to select for increased copy number of the
cloned sequences, thereby increasing expression levels. Cells expressing the introduced
sequences are selected and screened for production of the protein of interest in the desired form
or at the desired level. Cells that satisfy these criteria can then be cloned and scaled up for
production.

Numerous insect host cells known in the art can also be useful within the present
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450 455 460 G n Met Gy Lys Leu Met Thr Qu Cys Trp
Ala His Asn Pro Ala Ser 465 470 475 480 Arg Leu Thr
wab@shewsiaArg Val Lys Lys Thr Leu Ala Lys Met SeeT/(B2004/018912
485 490 495 Ser G n Asp e Lys Leu 500 <210> 73 <211>
invebi¢h. <Bdr2exahiple, badidovikiee® as aéﬁt@rﬁioﬁéﬂﬁéssﬁ@ HeltrolbgousLBNA sequences
Arg Ser Ala Gy é%t Leu Asn Val

Lys Gu 10 )
in inpect Agfls may by usedsehtkimson at al. P?@Wh&’l P%Z h?ré2‘bﬁf\c/999§/)s Thg baculovirus

syst%ﬁ d)r%wge% ﬁcx&isrﬁ%r}syta}%/r guce %lo %1 T@T@ﬁ? Rgﬁ&@%tem encoding

polyhil¢ledtiies e iddeet ditsH Suifable &lprestioR VASIIrsSae Bakad bpoh B Autographa
55 60Pro Val Val Thr Ser Ay Cys Leu Gy Leu Gu G

y
califggrico\spuliple @uele®s polyhedrogis Gyss ANGMASRY JThwhiPhocent@nowell known

p“’nglé%sgé‘ﬁh & Proybaer, Sork protn (D) PP PP iprpggha californica

] |
B AUADS 11 LIeLHE 450 058 A2 oD s vy K

pronvsér, BaculdatusGyld ﬁi@molteﬁu amblthd_@uos\dphzld_awtdﬂoﬁnendmmrdlﬁ@er Suitable
135 140 Phe Tyr u Thr
mses&rlgospr%HSAwgh%rce& nef4<§nfsg IR%B-Q-E% ¢ @)@goww Lygiperda pupal

ova gce Iléhegg{’:l)cl{gsh SJJE| @1@(&3 Cgl% Zl‘ip, %A?Zr ggrll Gﬁgvérégen Corporation;

San BliggoSEA)@sywdlbas DESYopkitn SGhelden 2 lcells. LEstablisheddethrjges for producing
Thr He Ala Lys Gn He Gn Mt Val Lys 195 200 205 )
recomybinapt grofgips i1y Sacylevines Fyyipms @rg peyvidedaby Pagexst alg yManipulation of

BaClEﬁVQ’I rQ/e%rgs ’%ﬁl? Iéégwéz ﬂ%legu)ﬂlr liézg)/%lég,o'ﬁ%%gy%i(o"&nev %lransfer and
Expref@o\Peotsddls, NMirrdsl (¢dh), Sagly 14715168 g‘ﬁe Nﬂrhaﬁaﬁﬂreb@ﬂne“ﬂgm) Patel et al.,
H's Gu 245 250 255 Asn H e Leu Phe He Ala Al a

“Thabpelpn GSpGROTIRSIGRY” SoNYE Slatte Z6Eprasion: Sysens, 2nd Edition,

GlovaFt%l %dﬁgg)ag%sgwgg%%f lséle bS &Fr%r%%h,%/AE ell)&(gg%) at pages 16-
37 t&l 18-37Y %y%@&h%%n'—(%&i‘ ), LBécz)l&Jt*mg%)c @@ogqg’oﬂc@ls;gfge gﬁgmana Press, Inc.

er Val Ser Gy Leu Cys H's Leu His Thr
1995305:1(8]]@01@@@ Seecsdrel TRrpr&siond eﬁhjlgleg)li’i’ o Bra@teirl knghlearing: Principles

and Séim%’g:fggd ;éahf @;) -Spﬁéesaygg Zdégjq%neow &EEES’J@G éeg;(l?)
G u Val Aﬁggla ge Pro %%hs %aét SB’E% é?%lg % Emér\?]]? i?ﬁe @gr}md can also be

usefd for 'Ehpreksy@ polgnuajeotivdes, fBr exd?ﬂp:le Gligro¥adtedizon rk&pge&?ﬁ) (Smkar et al. J

375 380 G u Ser. Leu Asn Asn H's Phe @ n Ser Tyr
Biosgi. \Bangglerensd 4k18, 3@%87290E)3ysssmovep§qrs San afseb G“}"q_déﬁFd into plant

prot&}i%ts yac&%nﬁlééu%gk gpﬁtéé: Iﬁad%:?llsg(?{e \égzld 1 (@;&? ﬁ#‘tg'mg plant tissues

are pAoiddde tor érdmple byAiki 424, , 4BfdcéitesASIPINo@uchRy Folsign ONA into Plants,” in
Asp Met Arg Qu H e Val s He Lys Lys 435 440 445

Metheely i duronoleesarsiieloey s nASHomelkyotagy. Glek sb . )G aes 67-88 (CRC
Press?@ﬁ‘)?u Arg

Within related embodiments 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 that encodes the desired protein and that is operatively linked to a promoter effective for
the expression of the gene. Alternatively, in a similar manner, transgenic animals may be
prepared that lack the desired gene (e.g., “knock-out” mice). Such transgenics may be prepared
in a variety of non-human animals, including mice, rats, rabbits, sheep, dogs, goats, and pigs

(see Hammer et al., Nature 315:680-683, 1985, Palmiter et al., Science 222:809-814, 1983,
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450 455 460 G n Met Gy Lys Leu Met Thr Qu Cys Trp
Ala His Asn Pro Ala Ser 465 470 475 480 Arg Leu Thr
wob@shewsArg Val Lys Lys Thr Leu Ala Lys Met SeCT/(52004/018912
485 490 495 Ser G n Asp e Lys Leu 500<210> 74 <211>
BrinstetZet gl | ZroP?WNark 243, Bt tUS4 $P:443842042 71498IVEﬂ>aIfﬂ1itercand Brinster Cell
Leu Tyr Thr Tyr lie Arg Leu Leu Oé Leu
1345345, é98$ andd) S pasey okcF TR G AT, ATHOAGD ST ok 5,347,075,
2 Thr
5,22 Sﬁyé 3%92) %ﬂgﬁy r%@%%gé%is d§<§gdxAgQ M@ielﬁﬁcﬁd molecule to
be e Eé%se@ tggétﬁ@r whh ab@upﬁﬁtelyﬁfbemleﬁeu EMfredsioh chyifrol3equéttes, 36 introduced
5 60 H's Cys Pro Asp Asp Ala lie Asn Asn Thr Cys
into piogudipir otAﬁaﬂttheﬁ @%s,7for z3agpleliby groimigetion. a Integratiene of the injected

DNAglés:,J d%eée@@r f)}é{? qﬂggrsrfy%/f %T é;nézs{s e}&%%ns ggétggcgtrg%erred that the
1ntro&1ﬁc§d WA%Qn@&Eor]aaeg iR thE'gBrrk Yisie A théAfimheb MaditAS Gassed on to the
Thr Tie GQu Cys Arg Thr Asn 115 120 125 Leu Cys

anim@lSsn pfaganily rl“lma speaifieresprebionenay lreoadhieveWahrough the aise of a tissue-
130 135 140 Pro Phe_. Phe As Ser Val Tr .
specifig fromelewar TUgEtingape REAN lfﬁsmﬁls@r%%te& ébawrsgilg/g}et%%hmem gene
prom?t/ﬁg a}@llt@r é\/ba"l_]r @yy@éf%w%ea[é g @{eﬁef g)?pr%gmm{thelééqsgene
Tyr ASnPrAteglsAGem B8 Golatal BP0anh@ig &her fdethods pcuButingd\ saitable host and
Phe He Pro Val dy GQu Ser Leu Lys Asp 195 200 205
vectogeiys@n;qsﬁp erefuse they rﬁc%l?mggrtr@siptlggrprgigptgé)[f t@pyprggglt invention.

Supea ?m}g?eﬂoél&cﬁ/éc%u@%%s L&u r@ @ s %gboé% Elggv}@ifa égésfrom which the

proteksy $5 ftysebfcled! to Ghey/ s@dﬂna\/ﬁit danpthi¥RtbeGlryatéd/ By & parﬁftg of purification
Gy GQu 245 250 255 Lys Val Ala Val Lys Val Phe Phe

procefiresTihrordgrifo dsalatalthe Sesiregmpotpine. 40 ez@BpleytheAugernpignt may be first

concgltrzqtfgil Uitd € Xjfré:ual& @mﬁﬂﬁe é)r(iiﬂg %bﬁgen%goﬂfzte% gucéls gs a|_r|1 Amicon or
Mlllll-%&re P@lchogq{ItrJﬁlﬁaﬂ_&{ ud. HF&&%BQ Rortiftrkedh, e colneéhtﬁt@may be applied
p Tyr Hs Gu Asn Gy Ser Leu Tyr Asp Phe 3

to a smthbﬁﬂﬁuﬁﬁ@tlbeunmx Oyls aglaa affinity enatrkspfoT lexamplg, Alwemﬁc antibody

boun, et; at%ta@}ssuhggn f\leﬁgtqrgaélv? 5a%%8 cgsc%}gr? rg{?}\la%ﬁé lrc%g? %r4%ze -exclusion
matr%gs?ml%ge 1 ﬁ 15’ gdég‘lé%‘pg%% gr(ﬂng @sga @@el‘@l‘t’erﬂ(@\/e one or more

reverS&phdsy i gw;ﬁbrﬁ)rnﬁbﬁbeAﬂ}mm_ﬂum@hyb gtaphy RB-HPIA)37ps 3BF Beéaised to further
Lys Phe Asn Ser Asp Thr. Asn.Qu Val Asp He Pro Leu
purifyghe rrptcigs Beomsdinda 06 mlgtmaaﬁhe @rgtern%ro fAhgp pgsgntpyvention are well

kno%lgl tﬁé%ﬁ[@e%ﬂt}é@f ari;ﬁ&a%??pr&egl %géol%fégnéé%a? i%gl'c%k}err&%ed by SDS-

PAGB&alie fdlldweti3; Cbendskie Bheistdin@gldr 8y SilyerGainipt Al a

Arg Ar
v G %G@e/ezal gglgth%i}; f@yéré(pgséﬁn%gﬁﬁd‘llg&\éégg gcér}{%h ﬁotélrgpk’bduced by a

mam#ABBanl @€ll system is provided by, for example, Etcheverry, “Expressmn of Engineered
Proteins in Mammalian Cell Culture,” in Protein Engineering: Principles and Practice, Cleland et
al. (eds.), pages 163 (Wiley-Liss, Inc. 1996). Standard techniques for recovering protein produced
by a bacterial system is provided by, for example, Grisshammer et al., “Purification of over-

2]

produced proteins from E. coli cells,” in DNA Cloning 2: Expression Systems, 2nd Edition,
Glover et al. (eds.), pages 59-92 (Oxford University Press 1995). Established methods for
isolating recombinant proteins from a baculovirus system are described by Richardson (ed.),

Baculovirus Expression Protocols (The Humana Press, Inc., 1995).
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Pro Ser Tyr Gu Asp Met Arg Qu Val Val Cys Val Lys

Arg Leu Arg 465 4 7 0 475 480 Pro He Val Ser Asn Arg
wae@sAssesGer Asp GQu Cys Leu Arg Ala Val 485 4B0OT/A9%04/018912

Leu Lys Leu Met Ser Qu Cys Trp Ala His Asn Pro Ala

Ser Ar gMbeu gefiéraB)5 a5 TGFTbuta Aiadihgprdéin thre Beydsdlyted by standard
Thr Leu Ala Lys Met Val Qu Ser G n 515 520 525 Asp
techmigyjes, juchips a Butksz}femamrapm,lﬂzwzclazlpzwwat@mby, ion exchange

chror@%ér%ﬁ%y Efeiéi au é‘ fid Aﬁg 5@ é%JaEr arlfgoﬁsglfré%F-g%érb1¥1d1ng—protem
isolafibrBanddjuri@ichtiéa Uan@d’ﬂe@«fs@d b? tho®6 Bf s181 ilVRfe akt€ FollieRarkply, #8i-TGF-beta
25 30 Thr Gy Met Lys Ser Asp Val Asp Gn Lys Lys Pro

bindi@g-protsin aBtipodias, obGinkdl as5ieFeribet chgred,acaprbe uskd) toAssplaTIEhlarge quantities

of pr)&%ﬁl lg/: 181%%a§rﬂtyﬁ/uglf Qétéo W r}m%:ﬁthsrﬁﬁgf %})@g e%oﬁ-tﬁp %@ﬁm invention are
ﬁmhg%sggbeﬁqleyén% His Cys Phe Ala He He Gu Gu Asp
Asp A n Gy Qu Thr Thr Leu 85 90 95 Thr Ser Gy Cys

Met Lys Tyr Gu Gy Ser Asp Phe @A n Cys Lys Asp 100
105 110 Ser Pro Lys Ala G n Leu Arg Arg Thr He Gu
DETEEFABIELARRLS Thr Asn 115 120 125 Leu Cys Asn G n Tyr

iig Sr gA E&%Céﬁfe lkgéi %1911(@(50911 at%x?lthél_ll &n ?gb’coﬁfbg %72 ?o a polypeptide

(inclidit gn Sgttbolilor ﬁﬁ@m&ﬁt&hé@&) 68 pélyﬁuél’édtl(ﬁ/ts prbdRicd/amoMale useful for
~ Met He Val Phe Ser Ser Cys Phe Cys Tyr 165 170 175 o
diagnogis. Hixampjes Q;g,getgnglgéqbelq iaclgde clplatorsy ghetpgctisiepgeyts, radioisotopes,

Asn Ar 1 5 190 L u GI Y T
ﬂuorgcent\fﬁﬁ%nés &aré%% ?égnheédgargﬁqstqgleeﬁle% ’QF‘TGF binding
protetd 6 apedntiGbdly #Rk s;%@fﬁcgly bﬁ@é tcﬁh)é TR bﬁhibg'—;ﬁ&teﬁ’f & daﬁ&lldate molecules

210215220Leu al Gn Arg Thr He Ala Lys Gn He

descritied abpye May bm@e@dnvwaa vm Q@@Mnmcmdylgmg eghyple, fluorescent

mole@%g %Bn géd B}:@Ot\l}& 1d9§‘r e\%ﬁse c%ti e\%(?a F.Fg ogrﬁlglosraﬁ%/ n?molecules include

ﬂuor@cls‘mgljﬂ L PeSteihs Pl Heas@@ cEBphAh Ol e, W&aﬁé& Bh& luciferase.
G Thr Val Leu HS Gu Asn H e 275

Repr%ﬁtahw examyplEhef tdxénsAheludd acyhs pbrith dlplhyhenﬁaltyxﬁlfhchd}ry toxin, gelonin,
Ser Thr G.n 290 295 300 Leu Tyr Leu H e Thr p
okewﬁ?d ﬁtg]lr Hro}@p}, t@pp el aégxnpqu Aé’ﬁ onggexQipgingh g Representative

exam?ys ﬁdl el § @%@d 3“;{5 6535; @%F’ GEHS %@9&@ %f‘ﬂté—% Rh-105, Pd-

109, Qﬁ$l HiISlZBﬁLIlH SI 1By R&186 eRéF]/88 @lwl%w\u?ﬂ@) 3’%52(1'35At-(2ln Pb-212 and
Gy Lys Pro Ala He Ala Hi s p Leu Lys Ser Lys
Bi-218g nIn-pdditioms tlgeg@ntg@gleﬁélgsquéd @%vq_lygy AlsA by 19be§@4 ocygnjugated to one

gk LTERE T B R TR Ea—

biotirl, fhhd31$5ﬂ§ﬁﬂ-rﬁ)gﬁaﬂﬂ@nﬁﬁﬂg phateird y Thr Arg Arg Tyr Met
Ala Pro Gu Val Leu Asp Gu Ser 405 410 415 Leu_ Ser

Lys AsrMpthedpier apriugatiog Toyrlabeling\vbie mplgcley descsibey therein with the
repressceenrtatf‘{/%qabdé%ssse€' %cg)rth above may be readily accomplished by one of ordinary skill in the
art (see Trichothecene Antibody Conjugate, U.S. Patent No. 4,744,981; Antibody Conjugate,
U.S. Patent No. 5,106,951; Fluorogenic Materials and Labeling Techniques, U.S. Patent No.
4,018,884; M etal R adionuclide Labeled Proteins for Diagnosis and T herapy, U.S. P atent 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, Enzyme Purification: Part B, Jakoby and Wilchek (eds.), Academic Press, New

York, p. 30, 1974; see also Wilchek and Bayer, “The Avidin-Biotin Complex in Bioznalytical
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Phe Gy Leu He He Trp Gu Met Ala Arg Arg Cys H e
Thr Ay Gy 435 440 445 e Val Qu Gu Tyr G n Leu Pro
waeoshyessn Met Val Pro Ser Asp 450 455 460 Pp@I/682004/018912
Tyr Qu Asp Met Arg Gu Val Val Cys Val Lys Arg Leu
Appliagod$y5 4htl) BitehdB0 1Pf:0-33, e1988). SAn AsmuAvanjligateAsna composition
Ser Asp Qu Cys Leu Arg Ala Val 485 490 495 Leu Lys
comprisipgven anabody au@ygs W&an@thtaA@Hdlps Profemn @érbOAVgor an antibody

ikl TS0 W L4 9t iy S of e

immeéndedRjugaé Qpect BcatB18ind S &2 its 2dZratd Bitiged 18ith H@é baifie or slightly reduced
norvegli cus <400> 76 Met Thr G n Leu Tyr Thr Tyr He

binding gffiraty dfter cqgjygation agheforegpnpigatiam 15 He H e Ser His

Val Gn Gy Gn Asn Leu Asp Ser Met Leu H's Gy 20 25

30 Thr Gy Met Lys Ser Asp Val Asp G n Lys Lys Pro Gu
PHARMACESNCAY& ovporsfifod Thr Leu Ala Pro G u Asp Thr Leu

Pro Phe Leu Lys Cys Tyr Cys Ser 50 55 60 Gy His Cys

Pro AspAfsptedlahov¢, ¢he\sresehs mvENntiorCglso rﬂrwid'd'sra ﬁaﬁety}bg} pb&maceutical

comr'zgs;l%@tz ComtRnShg: Aol s Besslertibedamol ot ﬁ@ﬁwgmmg of the

- - r -
TGF ?gﬁa o %\éot%?l éo & nenﬁig:g oﬁﬂg% %13 b}ﬁtﬁffalﬁﬁg %‘ng v@d/gga gl/'cgmaceutlcally or
physidl@ziddilly adsdptabldcarifr, ERGprnt, Oy dildain. @ny shitible edrriel Rndwmwto those of

Thr Leu Pro Pro Val Val lie Gly 130 135 140 Pro Phe
ordlmﬁes lﬂx&pn@yasemawp e MoyrAp it By P hpranaggytiqabgompesitens o f the present

e, L08R 3 OTeAR0 BB U KGN oAbt VB xampic, i

Rem ﬁ)n.l:-YBhas’ﬁhc&tnS@[ SoRbcdy, MMER Publshiiig &N (AR) 6%Anat80ed. (1985)).
5 190 Leu Gu Gn Asp Qu Ala Phe e Pro Val Gy Gu

Gen@ély, |sach [cpmiepss phowdd be omnikode (e gecpiprip atithe Jepages rﬂnéeqoncentratlons
Pro Leu

empl@ﬁd g)ﬁdlg\?xgy,%l# pﬁ:pé]:ag oé q_y%lclej:?]mpps‘étlé]éoerﬁ[% Zz%illﬁflg the therapeutic

agengvﬁh\l‘ﬁffel%z%t%gzgiaa%@ugﬁgs ch!rblté’ﬁ:lﬁlbfw/‘?ﬁ&e&ﬂﬂr Vﬁngh@léés than about 10
Trp Met Gy Lys Trp Arg Gy G u 245 250 255 Lys

redeeBI) Polspaghided; y provéanms; Piumriéhacﬁﬁm cathphydrated inclallimg Seraltose, glucose,
Trp Phe 260 26 270Ar Gu T G n Thr, Val
S“C“LSE»BOWVEFX%% ﬁnefatlés @gﬁg uch, aé%Df}éo gﬁéﬁ@@ﬁ ¢, opE, siabilizers and

: Al
exmpg%rg Solge\ﬁ?aq it rﬁ Ealﬁeg og E?hrgs %m?f/‘dr “Ijl—;llﬂfs) néﬁg e 1'8 ge?lgn albumin are

exenfpdary dduenty r ARapatRedy, 30mpadifiod1dT tB2frefanitl 1ﬂy}aﬁtl@maﬁba formulated as a
Thr Leu Asp Thr Arg Ala Leu Leu Lys Leu Ala Tyr 325
lyophyligatass ser Ala Al a QIS Gy Leu Cys His Leu H's Thr

GuHeT y o
S e T 30 M S0 0 TR fsin
Phariu@tbubicsl doYrﬁ)oblYiSnﬁﬁﬁyGe)foﬁaﬂa@ ForQisy dppeopNate Maindr&ff administration,

Gy Leu Ala 370 375 380 Val Lys Phe Asn Ser Asp_ Thr
includyg, Egriexempleasqpigal.corpls pasadinmatnecphreggh vagipalz seblinggal or parenteral

administration, including subcutaneous, intravenous, intramuscular, intrasternal, intracavernous,
intrameatal, or intraurethral injection or infusion. A pharmaceutical composition (e.g., for oral
administration or delivery by injection) may be in the form of a liquid (e.g., an elixir, syrup,
solution, emulsion or suspension). A liquid pharmaceutical composition may include, for
example, one or more of the following: sterile diluents such as water for injection, saline
solution, preferably physiological saline, Ringer’s solution, isotonic sodium chloride, fixed oils
that may serve as the solvent or suspending medium, polyethylene glycols, glycerin, propylene

glycol or other solvents; antibacterial agents; antioxidants; chelating agents; buffers such as
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Arg Val Gy Thr Arg Arg Tyr Met Ala Pro Qu Val Leu
Asp G u Ser 405 410 415 Leu Ser Lys Asn His Phe @n
woe@sOyese Met Ala Asp H e Tyr Ser 420 425 430r@hesi8hy/018912
Leu e He Trp Gu Met Ala Arg Arg Cys He Thr Gy Gy
acetad@5cidrd(@s 64 bhddpratbladndGgentSifor thy adjGktmeneof tBniait'y"yucthsrsodium chloride
Asn Met Val Pro Ser Asp 450 455 460 Pro Ser_ Tyr
or dexdrpsgptA Aagendgral nfapa%im (S bvaqncLoygd i gfunpeulem @Sm@sble syringes or

mult@&dc&é%é?%a&r 9t %\% Q\g):laﬁgSTﬁg SBI@&I anfnef\}é?referred and an

inject®le }fﬂaﬁn@éﬁtla'ill@orﬁbaslﬁblﬁls&éfeﬁb@ sN:rﬁe Ser Arg Leu 500
505 510 Thr Ala Leu Arg e Lys Lys Thr Leu Ala Lys Met

Val G uTl8eeonmpasit®ns dgmb@BerABmebe Lgignu-latgd g ustaingd release (i.e.,
77.<211> 502 <212> PRT <21 sap ens<400> 77 Met
a forE’B,ll!]atPéluS g §eﬁ;apmlg oasg}or}_g}(;sthﬁe?ﬁt) W Eﬁli?s%ﬂr cgg;gound following

i 1 u
admi h?égra%ﬂé V%c%ﬁcg@?p%rsﬁoﬁs {Ha cﬁ%ﬂéraﬁgrbe%r@pf écp ngﬂgé kfé;lok@“gl technology

and d@nsnidtepedyy fmspxaﬁqﬂe \m:il wstal As suchtsan@ys iBptanBHiod Doy implantation
at thé%si@sg&a%}/ g@ gg S P %Ja%ﬁg/ga{ﬂlgggls lilaggc,;:l'y(lzjqx}?ailE@g&ig@ltydlspersed ina

R AN S T 5 Bl e
Carrigfy f9b vl itHins vehgf ofminlafibnk D idsompatidle\s pd hedy Hss b Pbdodegradable;

Thr Leu Pro Pro 100 105 H O Leu Lys Asn Arg Asp Phe
prefeyahly fsfornylatoprevides a Fﬁlgtw/_ql)gc%sgmp_ @lyellq_fglcgg@cqggar@ghrelease The

amon.ﬁ-lt %? gtﬁlgglmfxga Hr%{%/(’? sﬁﬁﬁp&f“ }%‘, @{ f&%ﬁrla%ogcﬁpends upon the

site dBithpldhtatidhgtherete Ahg ei_p’dcteaﬁiurétﬁﬁl cﬂfi@lei&'ﬁmﬂ&ﬁe ﬂat@fd/oﬁ-tﬂb' condition to
Gu dn Asp Qu Thr Tyr He Pro Pro Ay Gu Ser Leu
be tregsd 17 prevamten g Musprativ, cayrigrsQpsgiudi in thesr ragprd @ehudganicroparticles of

poly @ REq ePIEl pAon e ate Yarch. el Gaey Sy el anl otk Ot
1llust2Q§/e(ae'Ihy'éh-@elgs¥ &M%rgdéhﬁfegsu@ﬁﬁnﬁdﬂaﬁ;wo%@iorg rvﬂnM?tcompnse a non-
Lys Trp Arg 210 215 220 Gu Lys Val Ala

hquld_yxgdr‘dahlhl@rwrm Th pro'fhhnl@dupdglsmcmaaldS@r ohgﬁsaﬁﬂfarlﬁaﬁand, optionally,
240 Trp Phe Atcg Gu Thy. Qu He Tyr A n Thr Val
an exjgialy|aber, femig A e ek g ph hpbofipl (see e, US.
Patel‘ﬁ‘ll@o /é' 31258 aﬁd PYS o ?ﬁ}icaﬂ%s FY 9220078 R)vgg&t/é%l 268 WH96/06638).
r As n y Ser Leu

Céu Tyr Leu e Tyr "H's
Ty r 275In280tH28 Bluéﬁp)tl\?léydfmtbmlumhmsbﬁdegrﬁ'&ﬂbleﬂmmrh@hevﬁs pe g., polylactate
Ala Lys Ser Met Leu Lys Leyu 290 295 300 Al a Tyr i
polyglucolgfh) apemplyeets eyrsiery for g sqrapophions; of mwe lmhfatwn Suitable

blodﬁquaﬁgeg rig:g)s@éeg ;age gggcl e& %135/ e%%%p% 51nﬁsltﬁsgllﬁtéﬁlt ij‘/N?s 4,897,268;

5,075,Y89;L5,928647; 3,81 17128; G}&O(B}SS 6,888 7625 P,81L608447 §,46A60B4hd 5,942,252.
Mod%gg llg_e%;péi % \glgllgagzégglg;ggr iys?eerils AsSngh -I;Igrdeésrﬂlbe%; 1% XJCI)/99 40934, and
references cited therein, will also be useful for many applications. Another illustrative
carrier/delivery system employs a carrier comprising particulate-protein complexes, such as
those described in U.S. Patent No. 5,928,647, which are capable of inducing a class I-restricted
cytotoxic T lymphocyte responses in a host.

In another illustrative embodiment, calcium phosphate core particles are
employed as carriers or as controlled release m atrices for the ¢ ompositions o f this invention.

Exemplary calcium phosphate particles are disclosed, for example, in published patent

application No. W0O/0046147.
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Asn Thr Arg Val Gy Thr Lys Arg Tyr Met Pro Pro Gu
Val Leu Asp 370 375 380 G u Ser Leu Asn Arg Asn His
wob@sGiawsGer Tyr H e Met Ala Asp Met 385 390 3BGI/UM04/018912
Tyr Ser Phe Gy Leu e Leu Trp Gu Val Ala Arg Arg Cys
Val Ser FéPphathdcetitival@ompasitiohs BorMpdisifig W polymudlgstidd ¢hcoding an anti-
Leu Pro Tyr H's Asp Leu Val Pro 420 425 430 Ser Asp
SOSHr antibedy momdmgnwgemr(@cmthatéhwvlywéldﬂ agdfoy sr,nCLdyéatmg agent is

genc%g?’tgd éﬁ%t &} élgnﬁaot ﬁﬁ%g%epgfgﬁggvhtﬁsw&nydq a va%gts f d‘S ﬁvery systems
knoWE tto thése@tlofditfary IsRilA AtHd %%Bluﬁn{é ﬂ(%l@%&ld‘l%d ‘b%@tenal viral and
475 480 Arg Leu Thr Ala Leu Arg Val Lys Lys Thr Leu

mamAhaliaby expléssioBesys@ms. 4%cm0ue$953rSepor@)mtmg PPNAeirty ssuch expression
Leu 500 <210> 78 <21 02 <

systera,pre eellknopan todhasg o ity %ﬁf R E@ 2@* @&Rw 3lsq,be "naked,” as
descﬁlﬁgd,\fﬁll )%ﬁ/pl%hﬁ Uiier kY 51, chen \/9 2}51’9@01’ﬁ9y 15H3! aﬁfev?é%ed by Cohen,
a Pro r

ro Arg Pro Cys 20 2
Sciehyes2 TyIHH 1$92) DB Q“h@japtal?é of ﬁktedMASmy Béahcrémed/hymoatmg the DNA
lie Cys Ser 35 40 45 Thr ASP Cys Phe Thr Met
ontoy hl@deaa@a@?@%spwwb arpeffigiep ufanss’@rts@r%@tmrcs $al Val

'7I'8r 7§er8 %de%l?}g%ﬁ%ﬁt (cifysulrt 11%%n§ﬁ§eﬁé?ntp%%lr%{[} Bt using the
particglar téBpdsitibnSyissdabed &&eﬁpln%véﬂ’éty & Mea@ﬂhlnt%@n@nbl 1ﬁMﬁdmg e.g., oral,
Asn Lys Asp Leu His Pro Thr Leu Pro Pro 100 105 110

parepigtal) ydrapenougy ngtr,agzp;apr?@d\;a]ramgsgutgr )adppmsqwt@nmrgi fgrepulation, is well
L 0 .
kot s e e G ER il i BB Mon e Bhang ¥t tustration.

Tyr Pherf\d&tally hpphitatiddsItte phafshatediidal éérﬁpgsﬁtﬁbrﬁr(ﬂsc]_dééd herein may be
Ser 145 150 155pl60 He Ay Leu Gu Gn Asp Gu Thr

deliviyed wa ora) aRmeniSratioBita aBemirhalu Aiseﬁlcll,mes_tmnmogltmspma& e formulated
withi%gl‘n%@ gllg?rge({r vg‘ﬂ}rj @%IS gg;érpﬁgglﬁ e&lbé 1y o%ﬁlgyﬂ}ér l@,egncl_‘)sgd in hard- or

0)
soﬁ-%é'il %hm @A&)SI!I%SOIJ'@IQy %Ngaﬁ} l?é:' %n@;é’ss?} gqtﬂ%léét% 8)r(2t¥1%/ 2% be incorporated

direéﬂwwﬂtheLfysd NétheAiea Val Lys Val Phe Phe Thr Thr Gu
Gu Ala_Ser 225 230 235 240 Tr Phe Arg Gu Thr Qu
e Tyr Glh CPRpinVEICYmRYianges vyl IFpe, depiga ﬁéoz%wssﬁhmmaceutwal

oty BB1e S B AED BB e, or v

intrapyfitole8lyGSuudhs fpprbach&ed relseell Kxowr 16 t R8kiA8Ha Aspn, 'E)OEne ofwhich are
Leu Lys Ser Thr Thr Leu Asp Al a \L%/s Ser Met Leu
furthes d esogiped, dor zgampleai mijy.S. é’e%te@é‘{o p4%ER8; § -§- Eétantdyg 5,641,515 and

u.s E;{Baz nlél @93?55 %%eﬁalﬁl Fhe 305 3%%511 1%55 (3)’? Exe ac ve c{m%ounds as free
base38P 1%391 16 ¢eptabRl salitg Smay B aﬁdy Tt%t Qéﬁ t4B0 niri d with
*® AF < Lée*ﬁ éea B?‘rt(z)1 3485&l 35055{(33%@& Valln Ly ; Phle red Wi 8

surf&amt,/wph aﬂwhydﬁ@rvp@nquﬁélulqe\ng@pﬁrswanym Wem lAgluycerol liquid
polyE@gleRg glycglls andy m;g(rtllgres ereo (il' XlrmeEtUn'?irero oragn%ry(%ond}{lcjns of storage and

use, these preparations generally will contain a preservative to prevent the growth of
microorganisms.

Illustrative pharmaceutical forms suitable for injectable use include sterile
aqueous solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions (for example, see U.S. Patent No. 5,466,468). In all
cases the form must be sterile and must be fluid to the extent that easy syringability exists. It

must be stable under the conditions of manufacture and storage and must be preserved against
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370 375 380 G u Ser Leu Asn Arg Asn H's Phe G n Ser
Tyr He Met Ala Asp Met 385 390 395 400 Tyr Ser Phe
wa@kopshewssH e Leu Trp Qu Val Ala Arg Arg Cys VedT/B82004/018912
405 410 415 Gy Gy He Val Gu Gu Tyr @n Leu Pro
the coytaninstirASattion Wf\Mikcrdotgantsa®, 4udh 3bhckeia Adpfuflgio Bes carrier can be a
Tyr Gu Asp Met Arg Gu He Val Cs He Lys Lys 435
solvept poradisperssen Apegiym Gogérnnm;efopp@am@ﬁ, WRIGT, wﬂp;ans rpadgel (e.g., glycerol,

prop@éeﬁ %#O%d @gid% g' ﬂrsygerﬁ y¢, nangtfg % t},ﬁbl%é@lxh\g‘gs thereof, and/or
vegefable 480 PYo erLﬁdeéhfnaﬂbé mhfittaied, f¥Abxdnysle, lySthd e bf4lcoating, such as
AIaLsI\/E Ser 485490495’SerGInAs He Lys

lecuhmubfsﬂ(}: m2ih@nar@ of2htras@ited pdrPinleRE 1n2hS Dasaauftdwesp)n and/or by the

400> 79 Thr G Tyr Thr Tyr
use Q) iapianiey 4 e AEPYBRLOT: B the Ao O} icKISp ARG A M Taci B aged by various
antlﬁc{én‘gfs&d-%lﬁ%al %géntb/elfor gﬁéhq:{i% p4hdeng O }ﬁéroggta;[&r &E%ﬁbl sorbic acid,
Met  Lys Ser As ys Lys Bro Gu
thlmVﬁalsaISEndl(ﬁheﬂfﬁkél.' hiin InMyAtaaesPrltOWCE be Asq¢ferhhle tloemc]ade 1Rhlmlc agents, for
Leu Lys s, Ser 50 55 60 Gy Hs Cys Pro Asp

S
exarpalf, SAEHS P FF Sodin cRlewice, Protgager) aésomtiw%frfh@;wefé@l? gomBositions can be

ooy W USRIl Coth Gyt F HRutR S b e v,

alunﬁn)&nﬁﬁfnoé\‘éﬂaﬁ%d@emlﬁys Lys ASp 100 105 110 Ser Pro
Lys Ala G n Leu Arg g}ThrHeGluQ/s Cys Arg Thr
Asn 115Im ppe PZS’OEEGPUQ/ I /ppRenggral mmLSér@tl@l An FananPus solution, the

solu &Ib sIau@d gg I,suvla ly X}ll’fenﬂd df Eg%s%l:rgg a{l}g?h (blu IDrdolu t’{eﬁrﬁgfendered isotonic

withlsh$ficiafl sdfowe é{%lu&és@ ks a?ué'l'llﬁ bod s'éllMiihs Hreees¥€élally suitable for
Phe Ser Ser Cys Phe Cys 165 170 175 Lys Hi's

1ntra@9@u§y@tr8@nscmlz$e$ubsetanmug a@l yltmpg*xtqsyq:al Agm1mtgat1Agp mg@s connection,
190 Leu He Pro Va

a ste %aqglgPusngadlE%thﬂsc&n%%n%%egdgllFl;gjmplwg tg\%l&)se;oh sléi]rm the art in light

of tHel éﬁes%ﬁ{ disQbsufet Y F§Péxeﬁ%ﬁie K o@ké/gel-rﬁély B¢ isk&vediO1 ?rill%f isotonic NaCl
2Z20Leu Val dn Arg e Ala Lys Gdnlie Gn Mt Val

solutdorgard ¢ithéabdd2d 5o 2301) ﬁfBBf Bﬁﬁ)déinyocﬂ.y;sas @iy oAirgectyd atGhy proposed site of

Gu Val Trp Met Jy Lys Trp Arg Gy G u 245 250 255
infugign, (e fopelaryple. Rgbinglor'sehitarpreetisg! Seignces, d5é gf-ApRy 1035-1038 and

157(l|§ﬁ§8(@a| Fgﬁlaﬁgﬁoﬁrﬁgdélzge glgn%%aﬂﬁfe oc%lgdégggd%é gnﬁﬂéﬁ condition of the
subjédtybdthe thtaecdAl aMbteavés foH taindayis adﬂlmls'ﬁhflolﬁ prepaiatidnip will of course

Thr A n 290 295 300 Leu ;’g Leu He Thr Asp Tyr His
prefezpbly maget sterilige pyrogeniqify, apd fhemsaersbsafely gndpuritystandaygs as required by

L a JThr L p Thr Arg Ala Leu Leu Lys Leu
FDA%?‘S?ﬁ% @é]bo éata%‘i%d er Ala Ala Cys Ay Leu Cys Hi s

Leu Hl SInTBﬁotﬁrLbn%o-ﬂyrher@df tHd invedibn3 fie HlbdsitibnSldysclassd herein may

Pro Ala e Ala Hi s Leu Lys Ser Lys Asn H e 355

be f@gamlagbin aeneupiakon spl fq)_ly'rg trgivig pharmaoyutiqally-acceptaiilgsalts include the
amd'?faﬁlltlon sal%\I (¥ormeld W1Lh the free amino groups of the protein) and which are formed with
inorganic acids such as, for example, hydrochloric or phosphoric acids, or such organic acids as
acetic, oxalic, tartaric, mandelic, and the like. Salts formed with the free carboxyl groups can
also be derived from inorganic bases such as, for example, sodium, potassium, ammonium,
calcium, or ferric hydroxides, and such organic bases as isopropylamine, trimethylamine,
histidine, procaine and the like. Upon formulation, solutions will be administered in a manner
compatible with the dosage formulation and in such amount as is therapeutically effective.

The carriers can further comprise any and all solvents, dispersion media,
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370 375 380 Val Lys Phe Asn Ser Asp Thr Asn G u Val

Asp He Pro Leu Asn Thr 385 390 395 400 Arg Val Qy
wakoosrgsiarg Tyr Met Ala Pro Gu Val Leu Asp Qrair/B82004/018912

405 410 415 Leu Ser Lys Asn His Phe Gn Pro Tyr He

vehibRE, ddhangds Bilgenty EntﬁﬁbteﬁﬁDa%tlﬁﬁfgaP@nﬁ otodit #hdeabSomtion delaying
Gu Met Ala Ar Cys H e Thr 435 440 445 H
agens,\paffers) garr%sogvrone fyispeasiops, @01119nds md tﬁs hkeeThemge qfisych media and

ager@glforﬁf)ar%ggeu{}g;l §9e Elrﬂ%ta%lg R?/ we:lfl ow:;dn%st% aﬁ\g% gegt 'ﬁlsofar as any
con®nM8hal 98di 9%ﬁt}ls-Hidbm%‘iﬂb}geul'flthafhﬁ adlive fgfediedl i3 e A ehe therapeutic
Val 485 490 4 Leu Lys Leu Met Ser Qu Cys Trp Al a

complsitigwsnis Rootepipiat &b r Smpgem@ma@@@tlﬁ@ Hgbadieritheanialso bedncorporated into

the Scirgp e Ly l}lgghr\gge{ Rt gmglceggg?hzza'_\f/géptga Qeflﬁ'l_gst'g %Bcﬁg%%entltles and
comggs-li_u&?s]tﬁft d'cpﬁ@ E?@rﬁfc@ B aﬁél%%ox%@mw untéWard§Eachh v@‘ﬂ%# administered to

Arg Pro Trp Arg Val Pro Trp Leu Pro Trp 10 1
ahuhtad. Leu Leu Val Ser Thr AI a Ala Ala Ser G n Asn G n
AQu Arg 20 25 30 Leu Ala Phe Lys Asp Pro Tyr
G n Aspln&ertam pmbodingn . Eppsoms.qupiibeansy AP&“PP%“%%% lipid particles,

vemgigss,qa%i Lﬂ@;fgcr%é/ I&E?I rfg};&g #gdﬂﬁgrtgg{hg %Mg??& A0 piiéent invention

into Agilatle Hos(akl1§6rgdMismb. & bysictial tkd NOI@@IFBI}B o$€liie lb'llesenll'lnﬁ/entlon may
Gy Asp Pro Gn Gu Cys Hs Tyr 85 90 95 Au GQu ys

be fommuleted fordelineryTeithepregcamsplady inHpa dipgl papiche, @ Jipppme, a vesicle, a

nancé?;ger%g% .{)g?no% 1c@{]§r ﬁlk%’_é\l%%at%ér g?mp&;{lorﬁ tbg §resent invention
can B& Boufid0e s cd¥Mlentlyr or BoR-cb@alertBy, tdihe siifaceldfsudtedard&Orehicles.
135 140 Phe Asn Arg Asp Gu Thr He He He Al a Leu

Al a Ser THglfosaatiougindiusg ofdipos@Be 280 lipesprag-tike/arepreations as potential

dmgilg%nélsslslz%e%erﬂ lg %gngﬁhg%0€ﬁ11$§h§§% (,%‘e{ f%g%a%@?e Lasic, Trends

Bzothoﬁ]%(’Q?@#& 121968 B8t Vibbén ﬁ%h&?ﬂé@i’%@l Jer 1¢%U Chandran et al,
Asp Leu Asn Led Lys Leu Leu Gu Leu 195 200

Indlﬂz)ﬂ leg Eo] F¥(8): 9 OSGI NN Mavidlit, T¢rit. LRe. Ghygr. SévrugL@urrzer Syst. 12(2-
G u 210 215 220 Arg Pro_Val Ala Val Lys Val ﬁhié
328581 PAIOSI B ShshetargNes 8 Ra3bhd SoBatso NS, 99617 Ads. Patent No

3L Y L ' .
S,SOEén 2%28955[8’@%?\@ 3,73?,§6Xra%ndpggs H?’léit I\}fg INg 3,7%%835 Each specifically
incoffcdatva herbitt by\referbage it eﬁfigatyaﬁ Lipéoniz Baddbeenl used yuccessfully with a

Leu Leu Val Met Qu Pro Asn Qy Ser Leu Cys
numb?so@@@ tygs thytsarerpwmailu dg{ﬁpulﬁ gtrpysect Ry otisr pys&sdulrﬁfp including T cell

SuSpFHSIOIEr é)n%?;{ry egatm:)ge %:uﬂur%gu é' %"@O égsa(F{EIhﬁel ?‘L 3 J. Biol. Chem.
265@1918335-82,01 9409 NcﬂluerAsanH DN ICly Bid?r O(H21H9e 1390) In addition,

H's Arg Asp Leu Asn Ser 325 330 335 Ar g Asn Val Leu

liposeanes|aye frag af the PG JerpHy canyisainta that age tgpicalefyirfbased delivery systems.
Liposomes have been used effectively to introduce genes, various drugs, radiotherapeutic agents,
enzymes, viruses, transcription factors, allosteric effectors and the like, into a variety of cultured
cell lines and animals. Furthermore, he use of liposomes does not appear to be associated with
autoimmune responses or unacceptable toxicity after systemic delivery. In certain embodiments,
liposomes are formed from phospholipids that are dispersed in an aqueous medium and
spontaneously form multilamellar concentric bilayer vesicles (also termed multilamellar vesicles
(MLYVs).

Aliernatively, in other embodiments, the inveation prevides for
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340 345 350 Gy Leu Ser Met Arg Leu Thr Ay Asn Arg
Leu Val Arg Pro Ay G u 355 360 365 G u Asp Asn Al a
wo@skiiesGer Gu Val Gy Thr He Arg Tyr Met APGEI/BFD04/018912
375 380 Pro Gu Val Leu Gu Gy Ala Val Asn Leu Arg
pharfsgeufiysilydcoepbatile AamoSisuRO Gridfatidhd dfetheLy&n@sitid{ﬁl of the present
. Asp Met Tyr Ala Leu Gy Leu He Tyr Trp Gu e 405
invenfipy. Pfaaogapsulpy eAngRaCcIpHYy epsp campauRds oy BHsteply apg Eﬁpgéllwble way (see,

for e\é%'ap@a?)u@tk'n tuefefo 4631 480, orid Vol gshgr D8, 1998). To

av01(i\/|§fdecéﬂ’éc¥adlud—ﬁﬂ infRlelhfir ‘%lgm%él olv)éﬂoa@'nﬁg Ajugh RillaflnéSparticles (sized
Phe Pro G u 450 455 460 Ala Trp Lys G u Asn Ser Leu

arourty @ 1 yian) maygbeStasigned using pGlymeThabléfioeberdgratied in Viso4§0ch particles can

be mag %S@ el SBula £y e ot i Ky By Dlf Chrrier Syst.

A 55\
5(1): g% L6ds _'Ii_lﬁfM\-[}glfén%St%l ngr eztméé»ér? é}ﬁé’ha}?{)ﬁﬁ 5@55 ?498 Zambaux et

al. J@mtﬁd&d%awwm@ 3Ar49), 5398 200 ). B Patcdl Ne. 5,3@5 6841.2>
PRT <213> Hono sapiens <400> 8 1 Met Thr Ser Ser Leu
Gn Argn ltrppppmr@awtwﬁrcgmno&tle%om PrysgntigvemioRpay be placed

i S T g 0, SR, i o weor
such GlinrAggeutierl Ednipesitidng. GGendmlY) sdbh SastrAtignd vaillSaicludesa tangible

Gu Asn dy Thr He Leu Cys Ser Lys Gy Ser 50 55 60
exprepaion dgscribyng thp yeagent cp,nga@agom_y@ vadl asLVyghlgcyrtmg Fg:n}hoélments relative

amo A%ﬁé?{%g%/e%:gm%?ﬁzgnt%? (? %ye a erggoa%g gﬁgﬁasﬁ‘ﬁr a}g' E%/_Inecessary to
reconé@itutd/tle phi¥mabbiitichhéori d%ltfei'no Ser H e @n Asn Ay Thr

100 105 H O Tyr Arg e Cys Cys Cys Ser Thr Asp Leu

QIS Asn Val Asn Phe Thr 115 120 125 G u Asn Phe Pro

M ro @Thr Thr Pro Leu Ser Pro Pro H's Ser 130
ETE%%SQFBIW E Arg Asp Gu Thr He He e Ala Leu Al a

Ser  Val TiRepredah 114%%13159183%}50@1@& thethodt forVidtreks 1? theCmineral content
Val Ala Leu Cys Phe Gy Tyr Arg Met Leu Thr

and thitferdBdenAgpofPbanel yBri@ly) mBimerdisucaridgiofe rresl\ihthhﬂ lddbtof bone mineral
Met, Gu Ala Ala 180,.185 190 Ala Ser G u Pro, Ser

contendngluding Spr wﬁ%&lﬁage EeRFticaticrRp st 36sopogoBsylt in the lack

of usisoq" bén@’(g ,io@dgeigfﬁ %ﬁ%ﬁ“ﬁ\? Glh}é agk@lcﬁk\?t%f{?#i@ qe{é/orﬁﬁé% b that kill bone

formﬁ%l’ ce‘Hbealﬂ forAsih aéd’ng Gr}rro&g’nuﬁhef 2 maldtul2B Bes2Abed hdisin that inhibit
Gu Lys Asn He Tyr Arg Val Pro Leu Met Gu H's Asp
binding of %T(Qg@egggnmg—pmtgn Ap 8 TieHEbeta dangiy ngrsk)epsst}cqupdltlons may be

treat{@‘e % reven\}el?]I %E%lseélsn% e%;/?{h ybr%né?rgnésglﬁcoéze%t géénd&sgoogtg have increased
if boRd mindB4l céenthas indtéasb®ih SR4tistieM IyHignifibint BRINN&SA akeRcted site.
Val Ser Ser Cys Arg Leu 290 295 300 Ala Hi s Ser Val

Thr Ar gAoride vatietx| of cppditipes thaf sesiyin @@sg of dgnepgneral content may be

treated with the molecules described herein. Patients with such conditions may be identified

through clinical diagnosis using well known techniques (see, e.g., Harrison’s Principles of
Internal Medicine, McGraw-Hill, Inc.). Representative examples of diseases that may be treated
included dysplasias, wherein growth or development of bone is abnormal. Representative
examples of such conditions include achondroplasia, cleidocranial dysostosis,
enchondromatosis, fibrous dysplasia, Gaucher’s Disease, hypophosphatemic rickets, Marfan’s
syndrome, multiple hereditary exotoses, neurofibromatosis, osteogenesis imperfecta,

osteopetrosis, ostecpoikilosis, sclerotic lesions, fractures, periodontal disease, pseudoarthrosis,
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305 310 315 320 Arg Gy Asp His Tyr Lys Pro Ala H e
Ser H's Arg Asp Leu Asn Ser 325 330 335 Arg Asn Val
wahewsvadesiys Asn Asp Gy Thr Cys Val H e Ser ABQI/BEE04/018912
340 345 350 Gy Leu Ser Met Arg Leu Thr Ay Asn Arg
andpy@geﬁ{abstédngyél’itis Gly GI u 355 360 365 G u Asp Asn Al a
Ala H e Ser Thr He Arg Tyr Met Ala 370
375 3800Mheh C@Q}U%ﬁ th_aémnfm be Geyteﬂll %r REgvenieh incdiflepg gvide variety of

caus@‘:‘(?f %esop%# (Z?S i ﬁ%ﬁdlﬁgﬁ t%% ca sgeé g? Qer.lt?iZn }?Se st@c?ar?d@watlon of bone

mmeﬁeﬁ%o‘iﬁ&t ‘bl:5delﬁbn®y MEIowNpgal@éﬁelé'tﬁr nﬁﬁ&al—@bhtaﬁteatpf'@ltﬁ:) Y Representative
Gu Ser Val Pro GQu Tyr 420 425 430 G n Met a Phe

examples dthsucly agndisipnsGinglusisnaneimgc Prates;Teendifams Gausedshy 4@®ids, conditions
causéfr lgy ﬁg'%sangﬁ orgrxgax\z-?vl/ disg)gde}% !55015{(% lﬂlaglu%t??ntga‘;lcignﬂdeﬁpﬂemy, idiopathic
osteof%fosl-se Horgeﬂltéfadsteg/)&l@%'i oEt%derMﬁs qwoh-ghﬁm Hclﬁoﬂl@ 51%7 Bisease, senility,
75 48 Trp Asp
postthenopaial Alwtﬁl no@rsnétﬁﬁrhéﬁ,O éﬁﬁndﬂrlwaﬁl Lprégnand!sr,g Mabetes mellitus,
Aéo% Vet eTr GIuAr AsanSOOS 51
hype Hayr m,g slppg)s Fea%| Wegns, ogepadis, URME a,élatlon or disuse,
reflef s PR Hplphy 2 R, GARic feetoill, SHBLG, Adffeaglaci
Ser LeuWwhin difegeniodinhent ofitlge plagenPinverdtidn, bene Min@ral rcpntﬂ:ﬁ)t or density
15 Thr H e Leu Leu Val Ser Thr Ala Ala Ala Ser. G n Asn
may hg rpcgageq&p)gadzmnggarglg tgélyvep:y]s Ap@pdmgngl)psthp@pelmcgllyﬁfectwe amount

of a er Cﬁli S }@Sﬁ‘h@ﬁ agsg?sih;?olﬂ%m eﬁroﬁg @é&ﬁ%ﬁ rﬁF&Q{/—gge rfg‘EHy member.

Exan®ieH6F wirin-blosdddy/dnifahl th&tndy e cbated i81ude bothyFerfebbatedHdd mammals,
He Asn Leu Val 65 70 75 80 Lys G n Gy Cys Trp Ser

incluging fpre emplaspupans, Qarses) (LoBPs MRS Sheep.89ogy os,Grajs, and mice.
Repr%eil?lta%\ﬁ? e%%@l%_/so%f tgFrej)eTwhlrc %\?rlgmp eomg{vg Sgézyal@fg %é(?zy%ngenes, antisense
ohgoﬁﬁaeé{?dés%a afPodYSY asAREcrDR8 hdRin, 115 120 125 G u Asn

Phe Pro Pro Pro Asp Thr Thr Pro Leu Ser Pro Pro H's

Ser 130Witkén dther Pmbodisrentyr of thepprGient ftventor] raethlo@ #eaprovided for
Leu Ala Ser .Val Ser .Val 145 150.155 160 .Leu
1ncreE%Eg Qoge 5@51% %pntwlr@]glepﬂgpsd) 1 augd\p% “R;@t ce l}haltﬁ?ome to bone, a

t
Vectokglgat ll\i)grtg(:tlg\-/b ﬁfé g)%esﬁl&g ofA\f glo%%legﬂé% 1%1051%— ﬂdfﬂg%f g@fST'\{% a member of the

TGF$eta faemil;AmdLaaimiAisteriﬁgmhhawcﬂoys:ohmﬁmhgL¢el® to IaeWaﬁxSMSlooded animal.
200 205 He Gy Arg Ay Ar ) Al a Val_ Tyr
Briefly, ;Fe%@FhaLéamﬂé%b@mn@% ?P%nzezbdlmc y Bregn ¥ b%eapfw&rlents (e.g:, cells

obtalg%(g fr%%ttﬁhgon fé}la%\g %S - Q—Ig o%/ < ﬁr?tg, @é}focéfeg, %xguthe like), from

peripltefal GldadHbss frAGpctifes? 4R eptoéenhive e&hxﬂpl%ﬁ @f Bheabit @edfads include viral
vectocri zuc?lsz?s hcgr;espx‘/rlrgal ¥?Jtor-£|}2 gAII_?ISAIS’aterﬁ| IYIO 5 8882221);2 SdSeng\Zi(r)al vectors (e.g.,
WO 94/26914, WO 93/9191; Kolls et al.,, Proc. Natl. Acad. Sci. USA 91(1):215-219, 1994;
Kass-Eisler etal., Proc. Natl. Acad. Sci. USA 90(24):11498-502, 1993; Guzman et al.,
Circulation 88(6):2838-48, 1993; Guzman et al., Cir. Res. 73(6):1202-1207, 1993; Zabner et al.,
Cell 75(2):207-216, 1993; Li et al., Hum. Gene Ther. 4(4):403-409, 1993, Caillaud et al., Eur. J.
Neurosci. 5(10:1287-1291, 1993; Vincent et al., Nat. Genet. 5(2):130-134, 1993; Jaffe et al.,
Nat. Genet. 1(5):372-378, 1992; and Levrero etal., Gene 101(2):195-202, 1991); adeno-

associated viral vectors (WO 95/13365; Flotte etal.,, PNAS 90(22):10613-10617, 1993);

baculovirus vectors; parvovirus vectors (Koering et al., Hum. Gene Therap. 5:457-463, 1994);
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Met Qu Tyr Leu Leu Val Met Qu Tyr Tyr Pro Asn Gy
Ser Leu Cys 275 280 285 Lys Tyr Leu Ser Leu Hi's Thr
W®E2005As50Ir p Val Ser Ser Cys Arg Leu 290 295 3POI/BE204/018912
Hs Ser Val Thr Arg Gy Leu Ala Tyr Leu Hs Thr Gu
pox tmus RicwrS8 (Banddll S8USPR2At1 APepcCOVptIAdpad-i Sei. TySA 19:49P1-4931, 1982; and
Al aH e Ser Hs Arg Asp_Leu Asn Ser 325 330 335 Arg n i
Orakyaft Ao Bty SHRHOAGRE G Gorpin - G NB RO SE0Fhe g detroviruses

(eg. Leuo\/f‘fﬁﬁ%gé’w%éa ¢ gﬁ@zg\%gw?g%v@kgzg&p BAsE8S WO 93/25234;

U.S. Atagent] Mo. S€219(F40;, Va0 B/y1B0 Wioeom g21Byr Whhl Mdor8 Adday likewise be
375 380 Pro Qu Val Leu Gu 4 i/; Ala Val Asn Leu Ar
constmgphed (et cpntaigey makaraghdidpoeng e mrne (eeds FLW@OGFSH evaq= 0pe sequences,

) Tvr,. a.Leu d euH e Tr .405 .4
and G Beh omt ikt G BEH el stluPes oy R G embodimens,
elthe}/ﬁie VifaP v@tb’r itadlr, 429 v‘ﬁ%ﬁ #4880 @At Metaird tBe PRE atdr Ty be used in the
Gu val Ay Asn His Pro Thr Phe Qu Asp 435 440 44

methiviy and compakitibesidegatibedidelow.g G u Lys Adn Arg Pro Lys
Phe Pr u 450 455 460 Al s G u, Asn
As Ve Wihih @Ber ratpdentph et Premongu i Brolsa e that encode a

: T,
g @iSnfp s AR B PO ol kT o EGE b i

themBdvesMatidy deTradmidisterdig bisn kysetp00f ZOChnbdh{s SﬁfchMalg, Séir example,
Pro Thr Val Asn Pro Met Ser Thr Ala Met G n_Asn
adminjptratippy of; psialqogorpuepid dASER) gqniugatsd Wity IN%'I\}:;(FIHPHBNA complexes

(Cnsé\eﬁ? }_é]ty r.,Gﬁ)(/é'??’szu IEX%%ZI?Z ?%5%5 @1&5 éﬁﬁ 1Xsedsgcgleg§g%ss%unel et al.,

Hum58onbBAr SHR):€4'Mab4,11992 s ptoltcein-e¢didted nﬁodudrtlo& (BMRMBDOPE, Vical,
~Ser Ser Thr Pro 565 570 575 Leu Thr H e GI%SGI u Lys )
Califpgiia) AdigecAd N Sdpjepfien pgsadivgt aly Namrey 353158 éé’@llsd?NA ligand (Wu

et al. gé P Le'fail %IgmNgg4Agg8%e$§@h?S§%)E ig%ﬁ;%-r{ﬁﬂﬁ%g{rﬁtvﬁl Proc Natl. Acad.
Sci. U4 s¥741537%11L,€198 Jnlp&@n&e@lc]i@ﬁngéﬁaléiﬁrﬁ@ (1?13 2‘1’911994 and Wang
Thr Thr He Ser GGu Met Pro Tyr Pro Asp Gu

et al.| EYAS2% 630 -85, 62@7)Hrrmcr‘6m0Jmmﬂe bsmbarémeml @V(BhamS@t #l..eProc. Natl.

Acang)éi Prq%l %37&-27@ LlQ%ﬁ eﬂgudlgefég dﬁlg%ﬁsg ngleglct%]d T E]nch encode the

proteﬁﬁgse@ﬁgith(ég Qlo}{@ (VS Rnd YR ¥ nL&RdsY $3: 38603864 Sﬁj93g5d? utilizing PEG-
Leu t AJu H's 675 680 685 Ser Leu n

nucleFRifmacldSemmﬂeyesPro Asp Pro Leu Ser Ser Thr Ser Ser 690
695 700 Ser Leu Ley Tyr Leu He Lys Leu Al a
G u Al DFAmigRYonGP lw@sﬂg’omnﬁ%bpﬂntﬁ@pmph Ferfficrgiped directly

o 50541 ol B A AR or b s

through rboAs ﬁuﬂn@UePfrﬁrkEﬁé)sMSaﬁ&@edbﬂmt Apgiftty alkdlie Pedsphatase, osteocalcin,
Pro Leu Asn Thr Lys Asn Ser Thr Lys Gu 755 760 765
type prprogelipgen & Lg@pmgiecﬁl’}c%b ranwgtahua&aLy% phesphatase (seg Comier, Curr.

Omeyn R%un 7V?J3 @95)1173 %fgna%eltls EP 'i)o% YCS%EI @éﬁcl%ég,g%k not limited to,

pynd\:fﬁilm&'mdeﬁaypr}ﬂa&m&hﬁe MBL-teRspeptidey MaharN BydebyypNblghe\SPlasma tartrate-
H s Ser Val 805 810 815 Asn Ser His Ala Ala Thr Thr
resistaniracilphosphatases agH gatpptosylidiydioxylysime (see Comier, id.). The amount of bone

mass may also be calculated from body weights or by using other methods (see Guinness-Hey,
Metab. Bone Dis. Relat. Res. 5:177-181, 1984).

As will be evident to one of skill in the art, the amount and frequency of
administration will depend, of course, on such factors as the nature and severity of the indication

being treated, the desired response, the condition of the patient, and so forth. Typically, the
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820 825 830 Gy Gn Thr Thr Asn lie Val Thr H's Arg

Ala Gn Gu Met Leu G n 835 840 845 Asn G n Phe lie
W@Roo5A4650sp Thr Arg Leu Asn |ie Asn Ser Ser PrOI/BSI04/018912

855 860 Asp Gu Hs Qu Pro Leu Leu Arg Arg Gu G n
corr%ﬁitlé}hﬁmﬁ} e lrlilrﬁmfﬁ&e@ 5{)7 a§4RetP 65teBBilqldsyagdAotedvaiovkeu

Leu Val Arg Gu Arg Pro Leu Gu 885

890 895 Tbieyf oltpyyingr gxmn?esmgﬁ ofsredAxnway e fAlRstrgiengepd not by way of
hmA%n Pro Cys Ser Gu 900 905 910 G n Asp Val Leu Al a

HYOG y Val Pro Ser Thr Ala Ala Asp Pro Gy 915 920

925 Pro Ser Lys Pro Arg Arg Ala G n Arg Pro Asn Ser

Leu Asp Leu Ser 930 935 940 Ala Thr Asn Val Leu Asp

Ay Ser Ser lie Gn |lie GEKAMRLESr Thr 945 950 955

960 G n Asp Gy Lys Ser G‘é Ser Egry Gu Lys lie Lys

Lys Arg Val Lys 965 970 97 X Tyr Ser Leu Lys

Arg Trp Arg Pro 985 990

Thr Qu Ser Leu %DE&G@%%E{DSimgO%nRE%sﬁ% Ay Ser

Asn Arg Al a 995 1000 1005 Val His Ser Lys Ser Ser Thr

Ala Val Tyr uAadudy.Qy Thr 1010 1015 1020 Al a _

Thr Thr Hmolvay regognitipg sqgfanweé &gy RelrBhASTC(Altschy ef'al., Nucleic

Ac"fl:iom% %g §|98e9%g&2%§§iﬁ’8%§%g?2¢# et 93§ gﬁgll%; P%Q):f%rlg’? 9001)) suggested

that kh@ C&YeQeé‘ah JPIOST BSOS (re) éﬁoptslaocﬂs@n@khoﬂ fold. LBUGUEI is a sensitive
Val Ser Thr Ala Ala Ala Ser G n Asn Gn Gu Arg 20 25

metBed [feu doyesting ahmpelogy sbawgerprsgquepeescland Ghtruchggs.Ledlugrap  Chorionic

Gonpifymt bk B 18 Wi p b ey e Fifinh oy s kown, was
iderdfdfiéd BHUEUGD EgShl le 81. %%br Ya‘é tf# ¥10865P hbin810888 oEBOSMAICoES Therefore,
70 75 80Lys Ser His He y Asp Pro

hCCGBnNa’SluseQ&thHlSB'UCTynal Eﬁlp%e QB)L(E]IdLB]I;Imdyls farSOSRICortar

Thr Thr Pro Pro Ser 100 105. H,O
Tyr Arg éh@ygertmf ~§9§T qre -ﬁﬁa 1}5\3% on@glggggsnls\fgpwn in Figure 1.

R I
Aot OrtgR gD B 3 st

TheAsquehicy idapitGhetwEen SOST Boee hhdhBGap lveus aﬁbmxﬁeateMalS% Eight CYS
Ser Val 145 150 155 160 Leu Ala Val Leu H e Val
resifugs Wrs qomeeregd, thrgnehapt thaetamily, emphasigng the owsllcatwctural similarity

o 950 2 Dt S S5 D50 Bl e s

(shodaP withnsoli@ Uirley $n [Regurk €Y ifdal ‘Knet? d&ﬁigﬂ%oﬁo&h&hes)chéﬂ‘agteristic to the
Gy Arg Tyr Ay Ala Vval Tyr Ser Leu Asp du
cystmegkimt goléze\rm@rapﬂiwlﬁ,%ﬁ bqaqde(zvé shoy® aya|dofing ligan Prgare 1, was unique

to t@llﬁg%xaﬁd%lgnigug \Paelef Ig/({fgp ﬁ«}g %{? 9 c%:r.ltlner cA\(SsPneGkHot families (e.g.,

TGRASBRAY. 255 He Ala Arg Phe He Val Gy Asp Glu Arg
Val Thr Ala Asp Gy Arg 260 265 270 Met Qu Tyr Leu .
Leu Val S@ST Gare Was madelefrusingsPDBI(Besaan gteal., Srwtallogr. D. Biol.

Cryég 0%2?8@% %&8@50??500&§uen#y31}{&, t %%DA%IFI)UCEI% o\f%lCG-B (Wu et al.,
Structure 2:545-58 (1994)), as the structural template. Models were calculated with MODELER
(Sali & Blundell, J. Mol. Biol. 234:779-815 (1993)). A snapshot of the best model is shown in
Figure 2.

Most of the cystine-knot proteins form dimers because of the lack of hydrophobic
core in a monomer (Scheufler et al., supra; Schlunegger and Grutter, J. Mol. Biol. 231:445-58
(1993)); Wu et al., supra). SOST likely follows the same rule and forms a homodimer to

increase its stability. Censtructing a model for the dimerized SOST Core region presented
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290 295 300 Ala His Ser Val Thr Arg Ay Leu Ala Tyr
Leu Hs Thr Gu Leu Pro 305 310 315 320 Arg Ay Asp
wok®s50y650ys Pro Ala He Ser His Arg Asp Leu ABCIT/B82004/018912
325 330 335 Arg Asn Val Leu Val Lys Asn Asp Gy Thr
sevel Shh@dngkt Bechase (Apthe Eb@eﬁé@sﬁﬂlﬁn@a&t\&c}n J@SIT S Sféﬁre Ik{hdl hCG-B was low
Arg Leu Thr Gy Asn Arg Leu Val Pro Gy
(25956268 of PagmOBROMNE GRE domned asmter@hmwth@cgﬁwnm a number

of dﬁferer@ gFIXﬁSeN?{nfcﬁr%rtl%zgsg’ @gm%s Ff{a%%r (\)@SI é\éﬁ 3‘@ @rg%rgeﬁ cystine-knot

protéid®d fiedhl différesd mﬁ{nés Gsd, MBIGFTYTGRIB2 N@Hotﬁp}‘ud;ﬁli HF Gonadotropin),
Tyr Trp GQu e 405 410 415 Phe Met Arg s Thr Asp Leu

whigbh sugpesteithat Ghe dBuer seniformpagiod of WST@@ d4Qe>vmut30sl@1ﬁcantly from the

hCQRSHp htSolinser sprommgion(in Eppstyaiing B il BOR-o espgiaced with hCG-

il
B fr(!rxﬁﬁhglﬁelﬁggmg es?rulﬁﬁeﬁﬁe (E{P%I‘@ 19511‘%r gm%g\?eﬁeu rﬁi@%sgog t%(f}ﬁ’uques combined

w1th41ﬁi5m4ﬂ’ Qdyhgtmen8 in@ thenAs S OSIs Corephdnpdiflen mislpl Whab@ltuaccording to the

Ala Arg Leu Thr Ala A n_Cy 485490495AIa.G|uG|u
pseuﬁlpél%g hamodiney sareeruwetThvé‘tsnaHn@ delip showp I FISHER- Lys

500 505 510 Ser Val Ser Pro Thr Val Asn Pro Met Ser

Thr Ala Met G n Asn G u 515 520 525 Arg Asn Leu Ser

H's Asn Arg Arg Val Pro LyBxAMimE@Y Pro Tyr Pro 530

535 540Asp Tyr Ser Ser Ser Ser lie Gu Asp Ser lie

His Hs Thr Asp 5@@5@%@@@%@“&%@% Lys Asn

|5|7§ ‘E’:L T?ﬁsr e)ﬁ%ni)l%hgscﬁés ;}}(g{el rodi?r?f @{%’pgrl anlf:i qu Sﬁ eceptor binding

sitesIoH BKAPUh4Y dde ﬁvBlv@&%&Sﬂteﬁ%ﬁo@o&w&@Bﬁmaﬁ& SO&Tg |i e
Pro Ser Pro Gu Thr Ser Val Thr Ser Leu 595 600 605

Ser Thr Gampetition Sthdiedemanstraigd ihafiHOSfheonmefed with Path type I and type

ol b R SN ot bl Sl e st
mter’é'bt%d Thikh tHers AsBstifdoattlid ufdabe fﬁfo 1 _[%/ﬁleg ¥ iRAgH R Kp = 3.4 nM).
Cys Leu 645 650 655 A n Leu r u Gu Asp Leu

IncréasmgThInOIAEm of \BMP eecersp & GFC yfesiGh wob8hicocontprfedvaiith sclerostin for

binc@gﬁtohglgmg El léxgﬁ) g[égo gelrLMngﬁ E“ye ioglﬁ rghlgr ésiggssét&hgﬁg\dP receptor was
suff@‘geﬁt % %dérgéjbﬁﬂfn S@fr sc é?&stéet[) BYtp- @8? @éxﬁqgeﬁeﬁf’)—eq‘hls competition

Leu Al a
was @lso o'b@ErvE’danh]dSB]K/EOreG:ptorAHﬁG?lﬁmdfhproGlm (103 —AB@MS)szmd DAN (ICsg =
S Leu lie Pro Asp 725 730 735 Val_ Leu

Gy Adn Ala
43nM)o Speeifighty q%/ beppayppas shomy lagls ofcempetition fon_bapding to BMP-6

v <84 o TP ko 18 s D, HOHGE o iy mermber

dld;l;c)tsblrfeh]glvl@y Ser Lys His Lys Ser Asn Leu Lys G n Val
770 775 780 Gu Thr Ay Val Ala Lys Met Asn Thr lie
Asn Al aThedyr Liam typeils regptoy dondpes siggonva BMA polspeptide have been

map}en. o)yl tpehEfly Snboal L ipfudiee B bl b P30 Nphos mickel et al,
suprﬁSHaﬂregalT Frb’ﬁ'Né@#n %bthgﬁﬁl\/ﬁ’zﬁltfg%glsaﬂét 6nds Mmlth high affinity,

Asn e Val HlsArgAIaGInGIul\/bt Leu G n 835 840
contgx5 BMP at both type I and type II receptor binding sites via the N-terminal p ortion o f

Noggin (Groppe et al., supra). The two B-strands in the core region near the C-terminal also
contact BMP at the type II receptor binding site.

A manually tuned alignment of Noggin and SOST indicated that the two
polypeptides shared sequence similarity between the N-terminal portions of the proteins and

between the core regions. An amino acid sequence alignment is presented in Figure 4. The
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Asn G n Phe He Gy GQu Asp Thr Arg Leu Asn H e Asn
Ser Ser Pro 850 855 860 Asp Gu Hs Gu Pro Leu Leu
wae@shigsiGEl u Gn G n Ala Gy Hi s Asp 865 870 SIFEI/B8MH04/018912
Gu @y Val Leu Asp Arg Leu Val Asp Arg Arg Gu Arg
cystéth® résidueS thatSRIMBHO BAfactehiytiCeys-Bi@ Wére odaserGat bé(sueen Noggin and
Asn _Asn Asn Ser Asn Pro Cys Ser G u 900 905 910 (4
SOSAs prhgeaveralh seapencesdentiyy,wagad4pranddag seenca) erasatw,a@w the N-terminal

blndP Oreg(%l (%ggnr%er %gl%oﬁsq {%z waé ggg‘@%% @Ellg ﬁl f%e%@ggm N-terminal

bindf¥Nre¥@dn, l@theAS Bet(¥ Sﬁl’ah et posfdon H and3CGIu @EY abgosition 23, were
ﬁf}grq 45 950 925 960)Gln %sﬁﬁ Iﬁ)&s Ser Ay Ser qu’;/

repoGed) tQWYHHH)OI@}Qt 10)8s lArEgM\?albmdylg( GPIZ7E aéwumqb Bragh residues were

consgé/r Segogg, 1. gl% 1?enE% %n@%t@@héﬁh éré'? re\‘@(:)]n %gllgnment positions

131 é%‘) \gasy abofek 26‘%” bY e '%l}lﬁkﬁ&%c;@&g %%Mﬂ{alﬂ'é'dsanged' sd-ﬂ?[&ent number of
Ser Thr "Al'a Val Tyr Leu

key ﬂdéﬁﬁeél@ﬁ@co@dserv&"dl rsuﬂ'pummgethe‘hainoﬁgy Hgyvseeﬂsl‘ﬁngglreatﬁl SOS?Et
Asn Cys Ib_eu 1025 1030 1035 <210> g ﬁ }> 103 <21§>
PRT <2173he le@ﬁ%w&e@m%ﬂ O hlsedp ugdersiapd, how two SOST

nﬁﬂérsﬁg%l ZQ ﬁlﬁg{rg S’Lrtlge k{%gg%r §tru flﬂe Jsgﬁéeéte-ﬁhﬂlat the linker

between! tHAY §- t&&uﬁﬁ rB@ob.enld Bescofd ﬂethﬁndty)&l)ﬁlslpyd& ©roly in €dnnecting the two
an Asp Leu Gy lie Ay GQu .35 40 45 Ser Arg lie Ser
reglcms;;b@l alsodermey partrpfy the dimgrizgtieyy ntesace pgtaveen {wesdoggin manomers. One

maj%dl fjﬁrrenc%/ﬁﬁtxé%n %é’g}g%gg-g&% h‘é? th%%/nlée%’.ﬁetg éﬁq\l térﬁnnal region

and{HerQ%glﬁﬁmva?rnmc@sﬁoﬁrlinQﬂSTHl s Tyr 85 90 95 Gu Gl u
Cys Val Val Thr Thr Thr Pro Pro Ser lie G n Asn

Thr 100 ThexC- lemmajlrregn@tg optRONTy snagyplaypsroRein $@|STAélplenzatlon The
n,Phe Thr. 115
scausfiy 6/ Sodsit oy VAR e preppoliatErOBT bl il Celfninal region. Tn
the I*l‘g’&ngrg@uc]fﬂxg a1 ASNbANILoAREEd the Merhirf off bo Noggifl onomers. Thus,
Leu Ala Ser Val Ser Val 145 150 155 160 Leu Al a Val
the Cetarrhinel égionAbf SGAT @ﬁae@wéosésllyb therinfargcdviof tweumdhemers and could

contﬂgﬁte%?in%é?za%% QS% og\ i%@nc?agg sGI u%%ge 35 n(sgilrgwgﬁlt(\flt some portions

of t@%—t%@nﬁ% %r?gf %égT gﬁ@ a’l&r%ﬂe#%'fto%ghl%%gcegalThﬁrlégl%ﬁﬁn SOST may be

resp@lsyblse’dsr the dirdearraftbn a&ﬂv@tyZﬂ&s%&OtMﬁ@hH’ffmx\hhx AlbekivgIwhich mimicked

Val Phe Ser Phe Al a Asn G.n_Asn Phe 225 230 .
the fzastlosz the @ng%rrﬂlréeulwgggé& nAFnglerrghrffemnge bettvepn the stiycture of Noggin

and g??Tglé{} tEIlg %mé%a 2 %ﬁ? %ﬁ@eﬁ’ﬂ‘éﬁe g @oﬁt&ali@@%eﬁ%@)sitions 169-185

(see FBuryet). Ghis TodertichlexdtendeNal pMatrpial whigh pdiyited Ro@aristhe dimerization
- Gy Ser Leu Cys 275 280 285 Lys Tyr Leu Ser Leu H's
interfane igethe Adgeet stryeturegshovge in (iggurm% ag @ loop gegion 113@@6 middle of the

mon'élqa? ﬁl:llg{sﬁd %ﬁév%%g ?jkr@fgﬂ C('\;%s %eesyduAB :I‘rﬁls é‘lgﬁlgalt_gds lbfnrpm could also

contribute to SOST dimerization.

EXAMPLE 3
DESIGN AND PREPARATION OF SOST PEPTIDE IMMUNOGENS
This Example describes the design of SOST peptide immunogens that are used
for immunizing animals and generating antibodies that block interactions between BMP and

SOST and prevent dimer formation of SOST monomers.
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Arg Gy Asp H's Tyr Lys Pro Ala lie Ser H's Arg Asp
Leu Asn Ser 325 330 335 Arg Asn Val Leu Val Lys Asn
WAS@s@4650Thr Cys Val lie Ser Asp Phe 340 345 3BOI/G52004/018912
Leu Ser Met Arg Leu Thr Gy Asn Arg Leu Val Arg Pro
BMP@wnd@eFragne360 365G u Asp Asn Al a Ala e Ser Gu Val

GIyThr He Ar Met Al a 0. Pro l.

Leu G ulhg yvemlgsw@nwswtws@ 3\‘5§T I\éﬁ"’d dimagity between the
N-te@ﬁalsl%gloag I 14[.99 t\#gg) Qf)gptﬁeg s4gge mS'ﬂF; ea)ﬁélferé“c? gmth BMP in a
mmﬂ@}lﬁlaﬂ'ﬂi‘dr té\begbﬁU P iPrthe SHgrngl ﬁgfon\(&‘l S@3D nfalyuiniByact with both the

420 425 430 G n_ Met Al-a Phe G n Thr u Val Ay Asn ) )
type [jagd byns I Feceptee bd@ngossws 23 BMRoanh pwétoncgf rthe/g@re regjon (amino acid

allg%/}iegt ;‘2(%%10%%9@@%0 IE:%//E 4) AISI%' 1§£erraﬁ_ thitFxg t ﬁI };ﬁ,cgpt%t%)mdmg site such
that dﬂ%léo&)éé;sﬁiﬁc-'?ﬁf th%beesdé‘:ﬁrég?&s%@ $i86k &8 ithpAR Binden TdeFBMPRo SOST.
Au Arg Leu Thr Ala G n Cys 48
495 AI aTIG amamaﬂdgseqmncﬁ af Grase |SOS Mypolypieptidg éagmpnts for rat and

a Asn . 5 505 510 Ser Val Ser Pro Thr Val
h“m%ﬁoéfgrel\?é?wéé‘f sﬁg?BOYXFa Met Gn Asn Gu 515 520 525

Arg ASrgbheH NerlinklrS THS N-(Firl Qeg\t@ ifid10ddsHRe Shopt [ARér that connects

Pro Tyr Pro 530 535 540 Asp Tyr Ser Ser Ser Ser Tyr H

t@thelcareAsgiobpr H e Hs His Thr Asp 545 550 555 560 Ser

e Val Lys Asn H e Ser Ser Glu H s_Ser I\/Et Ser _Ser

Pro 565 570 8¥8tey Thr %‘g} Fé@ AGE YA, P%@rFNNKTMNRAE

Ser He Asn Tyr GNOERE VREY S QPN

Ala Arg He Pro Ser Pro Glu Thr Ser Val Thr Ser Le

595 600 605 R Thr Asn QR QMRKNPATERRGLREKPEPFORIENNQTMNRAEN

Gy Leu Thr Pro SECRPRHHEYBTEDYSEXS (BFQ IRNO:Ahr Thr H

e Ser Gu Met Pro Tyr Pro Asp Gu Thr Asn Leu 625
635 640 HiSQSTbﬁoqqu“ ks Royign cpj the eprg regipn ghagisl 1]13113()t01cmntact BMP at

itgréﬁ)eﬁhec%t?)r k@ﬁiq%jsgteﬁgﬁerég %ﬂl}}‘ﬁ%o {en‘é%;g t%?lué%@ne CYS residue
aWeordsp Lys Asn Leu Lys G u Ser Ser Asp G u Asn Leu

Met u Hs 675 680 685 Ser Leu Lys G n Phe Ser Gy
Pro Asp Pro Leu Ser Ser Thr Ser Ser 690 695 700 Ser

Gy ot 7aBrh AL TR AR Al Nos)

Asn G yréd Gmﬁm@RveEL@@GR@RMVﬁE’éAEéQsEéﬁD\tad) 50)
Leu Pro Thr Gn He Tyr Pro Leu Pro Lys GQn Gn

Leu Pro 740 745 750 Lys Arg Pro Thr Ser Leu Pro Leu
n Thr Ly Asn Ser Thr Lys Gu 755 760 765 Pro Arg
SOS L r Lys Hs Lys Ser Asn Leu Lys Gn
Val 77 7
pon Al OT% . tglﬁgncﬁlrrggl HIIE‘ éf %%T;i%idk%go ié%l?)w%d \}'ﬁ?‘a{ﬁe$§ﬂrina%on of SOST
homddimershsedVEKarAple T3 y Thalelofigate® Prharpin Asty dlss pBgra Yalk in homodimer
805 810,815 Asn Ser _H s Ala Ala Thr Thr G n Tyr Al a
formatign. shptibpdies\ibat spesifiesdly bandhtogpsh gegneysymay we‘mt ot HppaMk dimerization

of S5 YAhorMarts SpERGA) §, G EepElh GiBllo PRSP AT and BrP

PolymtidSetagiietts &bt Sbhiihih @@Sfr &ﬂedﬂbﬁdxﬁg to ek degidns arg as follows.
Arg Arg Gu dn Gn Ala Gy His Asp 865 870 875 880
SOST_C: the C-terminal region

Human: LTRFHNQSELKDFGTEAARPQKGRKPRPRARSAKANQA
ELENAY (SEQ ID NO:51)

Rat: LTRFHNQSELKDFGPETARPQKGRKPRPRARGAKANQAE
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Gu Gy Val Leu Asp Arg Leu Val Asp Arg Arg Gu Arg
Pro Leu Gu 885 890 895 Gy Ay Arg Thr Asn Ser Asn
WASW3As1B5AsN Ser Asn Pro Cys Ser G u 900 905 9HOTI/GE2004/018912
Asp Val Leu Ala G n Gy Val Pro Ser Thr Ala Ala Asp
Pro Ay 915 920 IEMNAP(SEQED NOFS2Pro Arg Arg Ala G n
Arg Pro Asn Ser Leu Asp Leu Ser 930 935 940 Ala Thr
Asn Valsbsp @sR SinyerSebrtivarofthé cédenregiofd thatGh Uik®BY inVblved in SOST
945 950 955 960 G n Asp Gy Lys Ser Gy Ser Ay Qu
dimerigation (Eytendedsslightdy vdlothSﬁgn%s) orldoits é)ﬁrreﬂ’dl@ﬁ angchogpr

a5 svoitnin o HPARLNA BV Girt et o sy

Gy Ser %@@MPN%?@RW\&WGVBFRU @E@fﬂ) Npser
Ser Thr Ala Val Tyr Leu Ala Gu Gy dy Thr 1010 1015

1020 Ala Thr Thr Met Val Ser Lys Asp e Ay Mt Asn Cys

Leu 1025 1030 1035 <210> 85 <211> 2932 <212> DNA <213>

-’ sagpent ay5oSTd gcgcc gggggctgga ggat gcgttc
cc 999915 ) :

ct gt ctth%a tt% %%‘Z"‘?@g ca é\f gg?fg%%‘%:q?eﬁg??ilg%nasglags n Figure

4) wzis&ﬁo@@éd:(&g trHasB oA ghd Nbgdin/BMRGadadlexcitiggag G&gtein Data Bank Entry

aagaaa gcagt gggag 180 ttgaagtcat tgtcaa

No: tl aetr@ thet aramaatfad seqicae abgypenit (§en 24@ identify amino acid

i QT SB195PLR0G2 BAORFATSH Bt RAORMER, A RRREFS: sost i

prescatedasd @iglﬁ\& 6! GR GRAGIpArdtive %Jd@ﬁ&)ﬁer?y@ﬂarﬁhé {FHeCBS & alignment position 8
tt cagagaca gaat ctggat agtatgcttc atggcactgg gatgaaatca

(sec arpew amgm@n)’lag &extpiaghe S@gaaa@t@g%p@l@wm algydrophobic pocket on

the SiGo R VR LGt Da (pecrer Ra0hINEol eats B cen observed i the

BMPesid ag%e@b G6inblACHBLAAINIORA 9BRAADAACHHBLATRES R the receptor
cacaftagct 600 tcagggtgta tgaaatatga aggat ct gat

fits intbttheagmgeqa)diatg athidt is @ legdegoecad g&thtypt dcgpepiggaccognition for TGF-B
oGt BRSSP LRSS0 e o
t it
N S DR 8 PO s v e
termiaal hiadihg fagmgaoahehd aldag c}&gamgtdimgt itﬁﬁﬁ@ttﬁvgh@frbmggpe I receptor
acaggatgaa 900 gcatttattc cagtt ggaga at cact aaaa
bindigg si¢ foalypg Ha@e@g@rc@eémaég@ pe thyrthasidefi ey gomplgx. Also conserved is
anot}%gg’%)oaﬁ%cttéd ﬁ]ﬁ g%ttﬁggargg%g 3fttge %%% a%?%#-en‘t 0\9191%5 glgen connects to

g gtaaag gagaa
the ligké&aa84ig6 CBxle8€ 6@ ecaats E&&@erﬂS@S’P @ﬁdl BMIaQi@te&Ideﬁtt fh Figure 6.
t accact gaa gaagccagct ggtttcgaga aacagaaatc 1140
taccaaactg tgctaatgcg ccatgaaaac atacttggtt tcatagcggc
Penti cattaaaslzoo ggtacaggtt cctggactca gctctatttg
accat gaaaa tggatctctc 1260 tatgacttcc
t gaaat gpgeidt AR ABAMe@ S RAAMGSSs HICSOSP N ter il rdidif Predicted to
1320 gctgcctgtg gtctgtgcca cctgcacaca gaaatttatg
makegyeatact wah PMBggetcmgc The 38@1@t$guﬂnc@st ae gmam:d belaw. For immunizing

] aaaaac atcctcatca aaa t
anim B PG FOETe5ET: FGEIED (7 B P C HbUh i ieng] cysteine was added
to the 3B BRI leda9R! BHcHR&E &égﬁnﬁlhgqgtléﬁﬁa Q‘HQ:})QE%@%vaere then used for

caaacgctac atggctcccg aagtgctgga cgaaagcc
immadzasaadbe pagtideceqgmeescdfakainuatigp ggnd gacaafcﬂto“&c agcttcgg

cctaatcatt 1620 tgggagatgg ctcgtcgttg tatcacagga

gggat cdiygamag2dt acca attgccat at 1680 tacaacatgg

taccgagtga t g bgi )gt gt gt caaa
1740 cgtttg(g aattgtgtc aatcg Sj aacag gatg

aat gt ct acg @EH@ELGEQ’PE@BEEBEUN (SEQID N&);jia)at gctg
ggcccacaat ccagcctcca gactcacagc attgagaatt 1860

aagaagacgc ttgccaagat ggttgaatcc caagatgtaa aaatctgatg
gttaaaccat 1920 cggaggagaa ad ct agact gcaagaactg
tttttaccca tggcatgggt ggaattagag 1980 tggaat aagg
atgttaactt ggttctcaga ctctttcttc actacgtgtt cacaggctgc
2040 taatattaaa cctttcagta ctcttattag gat acaagct
gggaactt ct aaacacttca 2100 ttctttatat atggacagct

M 4 a4 a o T PNA PSP
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gat gccaagg ccaaaagaag tttaaagcat ctgtaaattt ggactgtttt
ccttcaacca 2700 ccattttttt tgtggttatt atttttgtca

WwW@eowaasms@t cctctccaaa gttggagctt 2760 ctatt gCcPEE/US2004/018912
gaaccatgct tacaaagaaa gcacttctta ttgaagtgaa ttcctgcatt
2820 t gat agc REPPHERENNICTEMNRAENGEL(FEQ 16X MOad)t ct

ot ot at aat oRgMNRARNGoRRRBFARIRSRAI ML 5

<211> 1575 < Iﬁwﬁﬂiéé <400> 86
aacat gc????ggggm RO%

gcaaacttcc tfga agt gcaggaa aatt aaat gt

gggcacc aagmaBOshagiket oGt AdtiwagiabCysagcccccacc
aaat gc 120 caccaccatt

ccccgt ccaa aggtcttgcg ttgt

gt ccagaaga c W@&J&“Q&gﬁlm%@§&%®§@?ht tgtttc
180

cttorggte catlfE IRt b o Rt g

tcgggacact CeERPPELERNNKTMARIGAIGELCISEOIBANGCOY
t gct gcacag aaaggaacga at gt aat aaa gacctacacc ctacactgcc

tccatt gaaa 3BXMNBAFMYAGRPPHIPFFAKGE (SECk B NOakD)

cacagggctt t 4 agtittgc
tcttggtcct t %@ﬁ%ﬁ@@%ﬁg%%mﬁaﬁéﬁi aagacaagaa
480 accagacctc gatacagcat tgggttagaa caggat gaaa
cttacattcc tcctggagaa 540 tccctgagag acttaattga
gcagtct cag agctcaggaa gtggatcagg cctccctctg 600

ct ggt ccaaa ggact atagc taagcagatt cagatggtga aacagattgg
aaaaggt &§ESEB: t at ggggaag tttggat ggg aaagt ggcgt
ggcgaaaagg t ARANBAHIF LEE Y BEP R i) 12)
aagccagct g gttcagagag acagaaat at at cagacagt gttgat gagg

780 cat gaaaaPEPPQELENNQTMNRABNGIE (S RIRIMNGR A3
ggacagggtc ct acccaﬁ 840 t}%}gt acctaa tcacagacta

tcat gaaaat gENEERPPHHEYRIERAVESEYSLAFQIERND: B0
t t gt cagt
ctiat gtoar oot daerb GEERAR GRF BEbEEIGe0 *

aaaccagcaa ttgcccatcg agatctgaaa 1020 agt aaaaaca
ttctggtgaa gaaaaatgga acttgctgta ttgctgacct gggcctggcet
1080 gt Rat8OSTPeptidestvytht Additiamaldayaytt gacat accac

ctaacactcg a c agacgctat a c ]

agt gttggac gg&%@@éﬁ%ﬁcé‘l%&) r]é%;g@gb @8@)'16)
tacatcatgg C%@P@W@@MNG@@%E@MN@QQBQW tgc
t aggagat gt 1260 gt at cagdgag gt at agt gga agaat accag

cttccttatc at)HeGREBHHFYOXECDYAEYS(SEQADAYDOARY

aggacatgag ggagattgtg taca cattccca
1380 aaccggt ggﬁwﬁémgg%aﬁﬁéd%aa
aact cat gac agaatgctgg 1440 gctcacaatc ctgcatcaag
gct gacagcc ctgcgggtta agaaaacact tgccaaaatg 1500
t cagagt dhe falygang ipepiddeadotvart dadigaedgagagnante atiiaagcedt mirtion of core
.ct %gaagaaag 156047 tctgattttc, aatl\%caagg,a ttcaccaaaa
regiefE Hakh yas a)éecggtg% éqigalg@ captaett ‘Qtﬂi‘ @t %(p@otglélg.a&«)gﬁqe was added at the C-

.t t at. . c t C.
e SRR E RS O S R 31 SR Pl B APHGESTer woca o
immuhag@et i thetYsAingCore R Qer@ifa tF3ptied at Git@bICOREIne was changed to a
ctgcttctgt tacaaacatt actgtaagag tatctcaagc 780

seringfa@yoidglonblgcanivegfiapdodiitgaacag gat gaagcat ttattccagt
aggagaatca,.840 qagacc tgattgacca gtcacaaagc
tctggtaggb Bg?ﬁsggg't acctttattg 900 gttcagcgaa
Ct at t gCaRind aeidakiifcdbe AtASIHIGRTEiARILEGG: aa aggccggt at
960 ggagaagt at ggat gggt aa at ggcgt ggt gaaaaagt gg
ct gt caadpckiagt Coret Neternlio20Peptidgaa PR RAQREQHHCPGGEAP (SEQ ID
tagagaaﬁggzgﬁaatctacc agacggtgtt aatgcgtcat 1080
gaaaat atac“itggttttat agctgcagac attaaaggca ccggttcctg
gact cagei@iihy4Boteatich@abdRide! IYIIAGRIGEAPRARIOORL VAS (SEQ ID
tctctctatg acttcctrgaa atgtgccacc 1200 ctggacacca
gagccctact caagttagct tattctg%%g cctgtggtct gtgccacctc
1260 cacacagaaa tttatggcac gcaaggcaag cctgcaattg
ctcatcgaga cctgaagagc 1320 aaaaacatcc ttattaagaa
aaatggtagt tgctgtattg ctgacctggg cctagctgtt 1380
aaattcaaca gtgacacaaa tgaagttgac atacccttga acaccagggt
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tgtaactgaa gtaacttctc taccaacttt atttttagca taatagttgt

aaaggccaaa 2520 ctatgtataa agtgtccata gact cgaact
w@rdospewsecc agtcaccatt ttgttttcct 2580 tttggt amtT/US2004/018912

atttttgtta tataattcct cctatccaga attggcgctc actgtcttga

2640 acdEdx:2Zxtt gaaagaaatg cctcttcctg gagtctgcct

tactgcatct gatcaccatg 2700 tgcatacctc tgatcaaatt

ctggagtctt tgttctcggt acctcttaaa aagggaaatt 2760

gtgtatc 1 gt AN HLLC b A ‘kgg _

tct agccgotg kl& (%g%%ﬁ g«%&ﬁggaﬁ{p&@ [ atel? @? gt a@gaa c?ﬁééﬁk}) € (EQ
ID Ngg:pgpct cgg tctcacggect gatcctcagt 2880 ggaaatgatt

t aaagt agag ctgtgtacga atttcagaat tcatgtattt aaaaacttca

2940 cabogkivactoret GlermaRpptidet t QIIHRECEAPRARIRYRLVAS-C (SEQ ID
NO- %Eatgtcag ctgattttca 3000 atgactataa atgtatctta

) atctaaa tcttttgaaa tttggtttta taatttctgg 3060

tccctaactt gtgaagacaa agaggcagaa gtacccagtc taccacattt

acactgtaca 3120 ttattaaata aaaaaatgta tattttaaaa

aaaaaaaaaa aaaaaaa 3167 <210> 89 <211> 3167 <212> DNA

<213> ttﬂs é.egicus <400> 89 gaattcatga gatggaaaca

t aggt caafy @#8? ‘ggag aaattggaac tacagtttta 60

tctagccag@nd %%iﬁ%&fl@ﬁ@e Flth&ATRY 24 ARE I9FRAW suBaaed.cat t
gtcaagtgat 120 ttigttcttc tgtaaggaaa cctcgttcag

t aaggccPockingoCdre AgitgmanazicBaptidgg 1IPDRYFAQRMALCPGG (SEQ 1D
aaggt ggccc ggacaggaca cgtgcgaatt ggacaatgac tcagctatac

NO:3J0 actt acatca gattactggg agcctgtctg ttcatcattt
ct cat gt - af.a .
tact oot Do L Rare et Bauit ack R LR VRIV A sEQ D NO26)
aat ggagt ga cgttagcacc agaggacacc ttacctttct taaaatgcta
ttgctcagga 42048 cactgcccag atgacgctat taataacaca

t gcat aafepfidetigyamagens with Crradded angenbstindedagaag
540 1 ot BT ECa e R e H T IR ADR O P08 seQ D

NO:9gpggacaat agaatgttgt 600 cggaccaatt tgtgcaacca
atatttgcag cctacactgc cccctgtcgt tataggccca 660
tt ct t t g&togkigg Agwrgt Cegn Ak aptide:gBGGAARRSREVRL VA SHCGEQID NO:28)
ctgtattgtc 720 gccatgatcg tcttctccag ctgcttctgt
t acaaacatt actgtaagag tatctcaagc 780 agaggtcgtt
acaaccgtyg, &%¥&9 ARANY SER18AY gﬁfenﬁﬁlﬂl [&38! to2QER RIS Romodimers
840 ctgaaagacCc tgattgacca gtcacaaagC tctggtagtg

inclgizt the ggahe aeids twithathiegSOSD cgtet cromgthat eteatdtgreseat in Noggin. Human

Sosgrﬁg‘téggﬁ%igﬁg%éé%gé t ’t%gstﬁé%t%tﬁgﬁa(g ggé%g%%fglg Ogggqeggiélglgﬁys that was
conjﬁ%&t&z REA. H AR ??ggj%gti(‘fé %%?Et%%twésaa%&?ﬁ‘;atﬁé‘ carboxy terminus of
gaaa adtgcgtca

ctacc agacggt g 0 gaaaat at ac

the detj@gict (SEQ 1200 G¢ ngkie: KL Haaapgard peptates ockgugd dociagnirgzation.
1140 tatttgatta ctgattacca tgagaatggg tctctctatg
actt cct §anHamgr §68déc 1200 ct ggacacca gagccct act

caagt L ageiy Lol SLARAGRIY HHEM R ShIRERss © 1260

cacacagaaa gcac “gcaaggcaag gcaat'tg ctcatcgaga
cct gaagaGRGKIZFWRESGRDER CGSEQIDINOGAR aaat ggt agt
tgctgtattg ctgacctggg cctagctgtt 1380 aaattcaaca
gt gacacaaa tgaagttgac atacccttga acaccagggt gggcaccagg
1440 cggt t t ccagaagt gctggacgag agcctgagta
aaaacca?f”?ﬁgtcé:g% ‘ctac 1500 atcatggctg acatctacag
ctt t ggt PN IGRAA WVIRENSPBFROGHPI fgset pt at t 1560
acaggaggaa tcgtggagga atatcaatta ccatattaca acatggtgcc
t agt gac RetSQBT Peptidet witlyepsteimcatdgd gt ga ggt cgt gt gt

gt gaaac C cgct ggaaca
gt gat ga 5%“@@55%@@@@%N§$%§@5§28@Qﬁ§§§8t ga atgctgggcc
1740 cataatccag catccagact cacagctttg agaat caaga
agacgct cgc aaagatggtt 1800 gaat cccagg at gt aaagat
ttgacaaaca gttttgagaa agaattf@ba ct gcaagaaa 1860
ttcacccgag gaagggtgga gttagcatgg actaggatgt cggcttggtt
tccagactct 1920 ctcctctaca tcttcacagg ctgctaacag
taaactttca ggactctgca gaatgcaggg 1980 ttggagcttc
agacat agga cttcagacat gctgttcttt gcgtatggac agctttgttt
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tccctaactt gtgaagacaa agaggcagaa gtacccagtc taccacattt

acactgtaca 3120 ttattaaata aaaaaatgta tattttaaaa
w@aamaapmama aaaaaaa 3167 <210> 90 <211> 3003 <PAPBSIODIA018912

<213> Rattus norvegi cus <400> 90 cgttcagtaa ggccgtttac

ttcagt ggha smoedgggion aithaaSOSAY thitggotenidly Gfleracts to form SOST

caggacacgt gcgaattgga caatgactca gctatacact tacatcagat i
homog ey @deizge Erigiaingt region c Xeptida BNRHRREeRS A5 designed to include

.gcagaat t.gqt 0 .
amifl HTG5-SEAEHE LH5108, 000 AR, 10 K1t  cysin
residAftO0 waig agmiea t {oa tieeC IQ-teginirad @l Hidathed c6hjap@8@ GRptides were used for
. tgcccagatg acgctattaa 30046 ccaacaggta ccctt 1575
IMmaRRioIB7 <211> 2032 <212> DNA <213> Honp sapi ens <400>

87 cgcggggcgc ggagtcggcg gggectcgeg ggacgcggge

agt gcggaga ccgcggcget 0 gaggacgcgg gagccgggag

cgcacocgepHuggh 9ot t cagcctactc tttcttagat 120

gt gaaaggaa aggaagatca tttcatgcct tgttgataaa ggttcagact

t ct gct gKRLTRIHNQSAIREF GTEAGC(SEQHY ND:a8)gacaag

agaggaaaca aaaagttaaa cttacaagcc 240 at aagt

Gagasge KSR PEANIAROR LAGAA R ool daTE e "agganaat t a

300 aatggpqgg@ FYRR {agagccc

ccaccccccg tcgléggggtc %M%S?F a 1ggt’g cacca

ccat t gt RARYAKJNQA EYENAACSEQID NOgopgcaca 420

gacggatatt gtttcacgat gatagaagag gatgactctg ggttgcctgt

ggtcacttct 480 ggttgcctag gactagaagg ctcagatttt

cagt gt C%ggti&%%%&%gais Wit Eg?{]&{%ﬁ é@%ﬁ%ﬁ‘& at caa

ttgaatgcC cacagaadgg aacgaatgta ataaagaccCt acaccctaca

600 ct gRRICKRAHNQSFIIADRGTERN-CH(SEQY IYRDIYACCt a

tacaccacag ggctttactt 660 atatctgtga ctgtctgtag
tttgct CHMQEEM%%QKMRR-@(%E Nexs3g 720

t at aaaa t t agaacagga
{ ganact FERIEBRERF (RRSRETRAAT; (SR T8N °2

at t gagCc RHR SARABRIC EE FROOPIIIR I8 4b:hgpggcct cc
ctctgctggt ccaaaggact atagctaagc agattcagat ggtgaaacag
900 attggaaaag gtcgctatgg ggaagtttgg at gggaaagt
ggcgt ggcga._a agct 960 gtgaaagtgt tcttcaccac
agaggaa ERééﬁ%tca gagagacaga aat at atcag 1020

acagt ot qa 1HOAGAPRRERIAAIRE ARPE @ ITPRLL)Ct gCagat &

caaagggaca 1 gtcctgga cccagttgta cctaatcaca

gact at c&GRKPRERAFIGAK ANQARBLENA YIIH) IIaNG:¢2)agt
ccaccaccct agacqgctaaa tcaatgctga aqttaqgccta ctcecttct gtc
1200 agSEL&LIHP IR ARPOKGRK ERR NGE3ict ¢

aaggcaaacc agcaattgcc 1260 catcgagatc tgaaaagtaa
aaacattctg gtgaagaaaa atggaacttg ctgtattgct 1320
gacct gg@estidedathgiopad with Catt bdizd agatiesmaas:g aagtt gacat

accacctaac 1380 actcgagtt caccaaacg ctat at gcct
ccagang KR L TRIANOAELE GRERARER-G 4576QdRNQCE o
U e

g
accagct sgt KRt ERE ARPQKTHK PRPRARCC ¢SEQUDATO AG) C
ttat gaggac at gagggaga ttgtgtgcat caagaagtta 1620

cgcccctcat tcccaaaccg gt ggagcagt gatgagtgtc taaggcagat

gggaaaactc 1680 at gacagaat_gct ctca caatcctgca
t caaggct ga cagccctgcg ggtt@gﬁ\é‘%%g“lmo acacttgcca

aaak gl £ ASPD BT GRROSRG NG bPARFEODIEIFoIIPEGAE 1A FAMINEIRBTEN
1800 catctctgca gaaagccaac aggtactctt ctgtttgtgg
gcagagcdhs agapk daaabds8B0assaa fioatetecting htdagaelye ligand, for example,
cttgaacatg gtcctgcttc ccagt tt .cagacctcac 1920

an aﬁ?l?qdé’é’éﬁﬁtéb‘?fé'g@ﬁg%teﬁbé‘e?ﬁggﬁg@%@ét“baagct ccca gaaggagaga
ttgatccgl i8R it Qo I5HRA0 g i tocol
acttgttcaa g'giégt%grg% at %%3%%<210§9%8%2%@ %&%fdmg fo protoco’s
<212> DNA <213> Rattus sp. <480> 88 gaattcatga
gat ggaaaca taggtcaaag ctgtttggag aaattggaac tacagtttta
60 tctagccaca tctctgagaa gtctgaagaa agcagcaggt

gaaagtcatt gtcaagtgat 120 tttgttcttc tgtaaggaaa
cctcgttcag taaggccgtt tacttcagtg aaacagcagg 180
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ttctttgatg gcagcgtccg atggctggct gtgctcatct ctatggcetgt
ctgtattgtc 720 gccatgatcg tcttctccag ctgcttctgt
wo amaasmai t act gt aagag tatctcaagc 780 agaggt cgedT/US2004/018912

acaaccgtga cttggaacag gatgaagcat ttattccagt aggagaatc
provid@(hycthg amanydastureyX gH2 darigl, %é-cla%‘g M@éﬂ@‘%@%éﬁjﬂge‘? in 0.5, Patent

o, o3B3 SAFP Balp SERbY LU LRGPl T RBRR o b MAFOGRErA G monocton
antibcgigtf(tgt t AlarREphE0GERBIRkEDGEth A9Y, BSAAAPBI 0Tk Sisivagagiein (20 ng)

acc 1020 actgaagaag ctagctggtt tagagaaaca .
is addgdaatl 00 at PBEHELG B andadspebpdoatto UG- yal platafar©0 minutes at room

ttggttttat agctgcagac. attaaaggca cc tcct act cagct

i b gRere DRgR e eod Rt B SEL el 15 A% unbound
iof priint 998 EIB! 46C OfME_ 99 BAAE $2 BIABGC G ABMP-7, is diluted i
ﬁ““’%%’g‘%@‘?‘aga B?\g?’t g‘%}g%t&gnpg%t g%?b@gfébcacct ¢ 1260 15 diwied n
PBS/G 2988 aad aldddab gacnecly abaggedagioos taggmatitagn ¢6 pM togdfanM. After
~ cctgaagagc 1320 aaaaacatcc ttattaagaa aaat ggtéggt 4 and the olatc i
an inqupeen ?Zgh%w@tcr@f)@g‘em@@taaﬁ%ttb% binggrogiion;iy Fpgyed and the plate 1s
acacaaa . tt t c 1 .

wash FTRAR P AT U A IR0 20 BER, TR, o DP TN W hlerosin i
detecfed blycloaald aeseAsn 12 0loaddtatal @atidodyc sfecifac &g the BMP and an

ctttggtttg atcatttggg agatggcccg tcgctgtatt 1560 .
appropUatg R yaa-couiyEagd §aerndt Hew sepgent aeatdng ke sandazd Fld§hctechniques

t agt 6 tcttAat . t tat :
e Boubi R A5 Tgbon PO RR IR LR 20908 tosm). Speinc
bindix%g7 %8&%%81 b LIRRREEE nat-EfHRATRd Y Fogh G DIRIQE bigD@tyzed using

cat aat ccag cat ccagact cacagctttg agaat caaga
the LEgANDoirogama@dgaby gnd Padoed, gal. diedigy. é&@i%&% &980))-

ttgacaaaca gttttgagaa a ttta ct gc aag 1860 .

tt caccdyaging oL ﬁ&lgfogﬂ’é 9 gta@ﬁ’%dts %gsoaci:e?eig%glfyg B T resolved
ﬂuor{sg%gqgte%{ioé 116 &Ch CUREiBmb E IeFRnB293 01 SO @9989. A polynucleotide

aaactttca ggactctgca gaatgcaggg 19380 ttggagcttc .
sequéhg@eadodgescidrostimgia optratetlgtiinked to gbyman gyamonegjetitlingtanstant region
_ 2040 taaatgtggg cttttgatgc ctttttggtt tttatgaaft . i .
in a rgeembinananicleic At cepyiust Besl expIsshat & hPEiaaé’gé& ostin fusion protein

tctggttac .t tce . tttE ; i
acco‘fciﬁ}gg aglﬁglé’ d @é%”ga‘aa{"e%{é‘;t% g&ag%tg(% btgg%{a%%%‘at %“gg?g hgg%%dg ligand 1s
engirlediel 1418 CkpredesdlasCd BOMYagSe Fatfasich giateingt ies€ tgod fusion proteins are

ctctgtaaac agcctggact atgatctctt 2280 tgggatgctg
incubateddggatipatangd &@g@@mdw@@éﬂ%fr@be&tb&tlﬂeﬁq% akagact t cct

2340 ctgctgccat gggcttacaa gacaagaatg tgaaggttgc

acaggacggt atttgtggcc 2400 agtggtttaa atatgcaata

tctaatcgac attcgccaat ctcg@ikaagagsccatctacct 2460

tgtaactgaa gtaacttctc taccaacttt atttttagca taatagttgt
SCREENING c&saa‘aFQISMTm@tw&éNﬁ@tTgB@I@mCaO@Bgf@é%Et‘\MILY EMBERS TO

gttttcctcc agtcacca tattttcet ttggtaatt

atttttgtta tat aattch%B?%%@a’éﬁGQ?‘?% gctc actgtcttga

2640 accatacttt gaaagaaatg cctcttcctg gagtctgcct

tactgcatct gatcaccatg 2700 tgcatacctc tgatcaaatt L

ct ggagt Thit ekghpletdesmyibeseanahedifa detegtjugamantitvgghat inhibits binding

tgtatcatg tgtagtgtgc ttttattt aaatcitca tagcctttat . .
ofa %@g a{g&@mﬂyzgg@g@rgp Seleroshn, ﬁé\c}f" létpeaéﬁ’a%]a%fé 1ahy as described in
4 tmined, f le,

oL SR SA0Cn oA 3 Qe e camo
by BEAGRe aadysidiC ag hdditias haagabodytdrgtlibrargtor adlbdction af antibodies 1s added to

aggatgtcag ctgattttca 3000 atgactataa atgtatctta
the vepdlis 40 8 cameentration efghnM. t AptiRpdiesiase tn&g}gaftfq:%gé heypsopt room temperature

. tec ctt. gt,gaagacaa a c t a t tified
win SE APl SL8A%FFCE SAPRHRURRH PP FRODGAPREAS® hanificd o
descARRPRBE BRAMPRABAAANIISITes IBUORMDY 424 bF Rl BRIP<BibdingDhberved in the

<213> Rattus norvegi cus <400>.89 gaattcatga gat ggaaaca

t aggt caaag ctgtttggag aaattgggac tacagtttta 60
tctagccaca tctctgagaa gtctgaagaa agcagcaggt gaaagtcatt
gt caagtgat 120 tttgttcttc tgtaaggaaa cctcgttcag
t aaggccgtt tacttcagtg aaacagcagg 180 accagtaatc
aaggt ggccc ggacaggaca cgtgcgaatt ggacaatgac tcagctatac

. . . . a o g, " s a a4 aa
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cacacagaaa tttatggcac gcaaggcaag cctgcaattg ctcatcgaga
cct gaagagc 1320 aaaaacatcc ttattaagaa aaat ggtagt

WO g@sgi4bi g ct gacctggg cctagectgtt 1380 aaat t camCHUS2004/018912
gt gacacaaa tgaagttgac atacccttga acaccagggt gggcaccagg

absehdedOf agihdbay ateg@nsiiedgaagbnigs o gae raeraetipnc t Tiaege antibodies are further
aaaaccattt ccagccctac 1500 atcatggctg acatctacag

evalpated ggypptegtial tbtxtlogsggy PGHOTHBE dHT @gdtléi@%ﬁ o qggt@nne their inhibition
t f.a at
cons‘rfld &ggg@geﬁ%g d)glgla@? %teféa‘lbé%(? 1R og%ég)gﬁa g%?& ﬂ{tg 91%51%%& specificity
contﬂﬂ 9&%3@@ Ofhy aBe0BE Caaductdl & @itﬂﬂi%hlt@g(%efegﬁ%@)g@&ﬁﬁe for the identified
gtgatgaatg tcttcgagcc gttttgaagc tgatgtcaga atgctgggcc
antagagy esingaasseyaglependentagacthe ddM&gbgandgacipaatecsnagaBMP/BMP receptor
aaagatggtt 1800 gaatcccagg at gtaaagat
ComP%E’z?gég’élgg gttttgagaa agaatttaga ctgcaagaaa 1860
ttcacccgag gaagggtgga gttagcat gg actaggatgt cggcttggtt
tccagactct 1920 ctcctctaca tcttcacagg ctgctaacag
taaactttca ggactctgca gaatgcaggg 1980 ttggagcttc

agacat agga cttcagacat gctgttcttt gcgtatggac agctttgttt
2040 taaatgtggg cttttgat g&émggtt tttatgaatt

gcat FRAUAON BEr 0 sRbA% BRI PG ALk £HG9 trg %@gE MATRIX
ctctggttac tcactatcct gtccataaag tggtgctttc
t gt gaaagcc ttaaggaaat tagtgagctc agcagagatg gagaaaggca
tatttgccct 2220 ctacagagaa aatatctgtc tgtgttctgt
ct ct gt absdlugtipne of gabibitiang of deealizatparg go t'gcg@atr@mxg (hydroxyapatite) is
oAU TodBLARNITE I AL LENL AR 260628R°41.568-12 (1995)).

gccCa ggc aCaa gacCaagaa
Briefig,ab8aandiedat GF He@ObindAROoret #0pichard adsadd@edisddaby Nicolas (supra).
tctaat cgac attcgccaat ctcat aaaag ccatctacct 2460
Hydtcguyaaa@teg aa wyidsdcta cach twelt axfcet Poarall migptitert plateagauigped with a

polyg{aot%?% gatégtzrg%{g vtg I?Oﬁg@frf’?@g’t &%at a &tab?léé -beta binding-protein
dllut@H id b2 hiBuhdl RAPBRS BhffeCiahGLARRd 88 HRAGAME! CT&C\LQISC(F&%mg matrix
640 accatacttt gaaagaaatg cctcttcctg gagtctgcct

are wme@ Sdirots with Oct6 ailgnAA0H Hﬂﬁcbuf&rc tAdsbget] CBGIRbeta binding-protein is
t acc t aaa aagggaaatt 2760

elute&tlg?%qk%%l\lﬁ@%ﬂg}g q‘faflfl ig tttc aaaatcttca tagcctttat
tct agecahtanaBadd & SRG hitHihiG A %Pl%ﬂpﬁh@% ﬁ%:@f the sclerostin TGF-
gctcactcgg tctcacggct gatcctcagt 2880 ggaaatg

betattdading aeatginclogthgt incigex yapitite ag adantified byt iatulatiagahadiGicBeta binding
2940 cactaacact ttact aagtmmat tgtctcat atcttttatg

proteig yathghe arglb@fl@j and eprlying BEtW& AP hedBatar g Qﬁf@ﬂbsd above. The matrix

isw %%&I?C[ bt2% ddthih b gggtb'iﬁ"f%r t ﬁgér{)&f %ﬁ’er? is elyt c% with 0.3 M

ccctaac gaagacaa agaggcagaa ‘g acccag Accacatt
NaO2L axed gfeﬂQ]aa&iﬁ’&l. t Aatanébadyathatmhidfsghé Idval bf biadig of sclerostin to the

aaaaaaaaaa aaaaaaa 3167 <210> 90 <211> 3003 <212> DNA
hydrama@atnﬁétyt aid ensir‘k% e @m@an@d@gih@tﬂ@b@ £ bwghrmap l@g@@gﬂ fnthe absence of

a.ntlbtotgCa Ogl g Cg o1 ? i %Cga 12% @&@?@Ig sglgggccc ytl%guzﬁhg &}g}ractenzed n

dosel REFHSI §tﬂﬂle§f2@ defegthiilets!t @hmblttont ddnlafit Mdité 8@ Dn TGF-beta binding-
gcagaat cta gatagtatgc tccatggtac 180 tggtatgaaa

protaic hydograjfinifis cagaagaa gccggaaaat ggagt gacgt tagcaccaga
240 ggacacctta cctttcttaa aatgctattg ctcaggacac
tgcccagat g acgctattaa 30049 taacacatgc ataactaatg
gccat t 9pidm E&CMMQ BRGIACGRE i AnMRABHENAR oA BR invention have been
aaccacgtta acttctgggt gtatgaagta tgaaggctct gattttcaat
desctjbab hgairt dord pOrpasesaafaliestratamy cvamys angdjficaanagaay be made without

atgtiatc accaafttgt gcaaccaata 480 tttgcagcct .. o
dew%twc’i(r i SRIIp AR s5Re 03@5%%5%%1 tfx@@a«ilaglef %clawwatl@ not limited
g gk Shp@l ctcta tggetgtctg tattgtcgece
excegﬁ gt g}t%et ctccagctg 600 cttctgttac aaacattact
gt aagagt at ctcaagcaga ggtcgtt7§ca accgtgactt 660
ggaacaggat gaagcattta ttccagtagg agaatcactg aaagacctga

ttgaccagtc 720 acaaagctct ggtagtggat ctggattacc
tttattggtt cagcgaacta ttgccaaaca 780 gattcagatg

gttcggcagg ttggtaaagg ccggtatgga gaagtatgga tgggtaaatg
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cagacatgct gttctttgcg tatggacagc tttgttttaa atgtgggctt

ttgatgcctt 1920 tttggttttt atgaattgca tcaagactcc
w@adosoigat a agaagt ctct ggtcaaactc 1980 t ggtt acPCHUS2004/018912

ctatcctgtc cataaagtgg tgctttctgt gaaagcctta aggaaattag

2040 tgagctcagc agagat ggag a}ﬁg%:at at ttgccctcta
cagagaaaat atctgtctgt 2100(’31 gtctc tgtaaacagc

we ShogactBidvabet ctttgg gatgetgect ggttgatgat 2160

ggtgcatcat gCctctgata tgcataccag acttcctctg ctgccatggg

1. cttracissigrd anfiBéllyaaganhgigga-bagliig fragment glgaegfgthat binds specifically to a
tgtggccagt ggtttaaata tgcaatatct 2280 aatcgacatt )
SOSaggwgmag@ saida¥a%h pelyrertids compysing 48 pguLQ)rad sequenegieh orth in SEQ

ST R e ——
polyp@stireithtat Geabt bA<C6L (i} h bBHE AiplRfeEnit ik @EMAMBMPYHHEE 1 Receptor binding

_“aattcctcct atccagaatt ggcgctcact gtcttgaacc atactttgaa
site agh Gt yBMP 25p0 IIcR easptog dpangling: sitpe axtheersn thpcBMEt §ape 1 Receptor binding

. t . tct tetg 2580 tctttagt. . . .
I S TRl e
sequeBA0 sdt abith tif 3R 8eRbfdel SALARY F6Mt thaldrElp 285Snk it GenBank Acc. Nos.

acctacatac tcattctgta 2700 caaaacagct cactcggtct
NMcezgaet(§EQ thtNAdgtlygD8aaTY43EQad MND:a2pagsMy 02VBIB (SEQ ID NO:73);
tgtacgaatt tcagaatica tgtatttaaa aacitcac C t
S753nagn0atd 26500 v B (SELREY 185 a8 5 o Nowre)
C . t .
NP R P N Y PR P SRR OIS SRR S g 0 NOO)
and 2%k geaBMIY Tape TICRedeptoa bimtepbitd Bcapatilgtofidatdiag to a BMP Type 11
ttaaat aaaa aaatgtatat 3000 ttt 3003 <210> 91 <211>
Recepterzpalgpeptidprgmpnsins thasming apid spgueacoes forth guaseqienes selected from
at gat ga t tg g ..
the B3uP EART st Gl Qyer NP LR PR PTGy MBS 36 (sEQ D
NO:8¢); ZABH2T (SEQUIM Napsz); T20AF60 {(SEQID ®I0:BY; GallNM_001204 (SEQ ID
ctgattcttg gctggcccag ggatgacttc ctcgctgcag 180
NO:83ggccet ggc gggt gccct g get accat gg accat cct gc t ggt cagcac

2. oA OG0 A Dt GO5ES atel ‘Gt ORgag caim | wherein the

antilSB! Gk Ghé antig@ABANGRIfrAGAST atht@bf, MiheD spadital1§00a8 Golfeptide that
360 tatggcctft gggagaaatc aaaaggggac ataaatctt

COMpPHRIA0 2T 0O atid seqpgnes sehertedcizera thaygrapp eenststina 8f gEQ ID NOs:2, 3, 4, 5,
t,gt a a g a Cc cactcctccc 480

6, 1?’0%3 %gtgggl’%?ggggga{‘g 4t§t‘g§tt%ﬁ§?gc tgttgtagca cagatttatg
taatgtcaac 540 tttactgaga attttccacc tcctgacaca

3. acaocaolaal ghilmlyctoraand hodgenttdading Magnhgmg aheragi that is produced by

. caataatcat tgctttggca tcagtctctg tattagctgt tttgatagtt

immEgEingcE peRhy@aan @@15@5%@@@@33%9? Ydeast a@ AP #tigs and no more than 75

B SAAPLELrh GE S 0 2 PO BOHGASRE B cosisi f S

ID NRgLt Ya 596,0% 8gagul, 0, B, aBgpRJdsal@ual m,d9ag1,32 28124908, 26, 27, 28,
tgagcgtcca 840 gttgctgtaa aagtgttttc ctttgcaaac
47, ¥yt atidat® ttat caacga aaagaacatt 900 tacagagtgc

ct at gga, acat gacaac ,att.gcecgct ttatagtt agat a :
4. 96 gtaeglg?ddlc 8@ “gt“-&té%ifggbé 419%9 2 gltltttizaregg ta&%%gltnggo B89 wherein the
antiBdly @t pecifidaiyasat oS 93%&&@%9@@9@3@%%@5&@& comprising an amino
ccacacaagt gactgggtaa gctcttgccg tcttgctcat 1080
acidtsequentassat forgfaigHii@ g Nt 26t & £0, 6L aga8t t ac cacgaggaga

tcattataaa, 1140 cctgcaatt.t cccatc a [ttaaacagc . . )
5. agdBEABLRY, ShEh ASHES CRLinG JARRE T DUa0 GEGE Reds claim 4 wherein the
antil%c%%tlﬁﬂeﬁgvé9tiﬂﬁjﬁﬁﬂ)gldﬁ%9&ft BB VB 19BN GAAE to HYUSLHERL S (i) a bone
1260 ggggaggaag at aat gcagc cat aagcgag dgttggcacta

morploggaicaprateing (RMF) dypa [1B@pYr jutdigaage gagctipaddslP Type I Receptor
cttgagggac tgtgaatcag ctttgaaaca agtagacatg 1380
tatgctcttg gactaatcta ttgggaghta tttatgagat gtacagacct
cttcccaggg 1440 gaatccgtac cagagtacca gatggcetttt
cagacagagg ttggaaacca tcccactttt 1500 gaggat atgc
aggttctcgt gtctagggaa aaacagagac ccaagttccc agaagcctgg
1560 aaagaaaat a gcctggcagt gaggtcactc aaggagacaa

- r o NN N o o e T
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gt gagagt ag aatctctcat gaaaatggga caatattatg ctcgaaaggt
agcacctgct 240 atggcctttg ggagaaatca aaaggggaca
wWo0 a@atocdebgt aaaacaagga tgttggtctc 300 acatt ggapar/usS2004/018912
. tccccaagag tgtcactatg aagaatgtgt agtaactacc actcctccct
bindi3gGite awherebgthe BMQaﬁmﬂa&e@gtdxtbﬂn@ng si¢ igtapgblacof binding to a BMP
atttatgt, aatgtcaact. 420 ttact aa ttttccacct.
TypedcResapiaE gglye%@iﬁewa’gsm& &1 AEHTOSOI] eqpRog SECIORfgn 2 sequence selected
from ¢ gxfo%g%ﬁm& mtanlg ALk 19ge "NMCGYQB% S@EQ 186959589675 (SEQ
tt ttg 540 ccttatgctt tggatacaga atgttdacag
ID Ngxg2)% cb@VIaGOH@&e(@EthD N3 Sa6 850 REQ ADalNQet4gM_030849 (SEQID

NO: B LY G aE D Nor e 1181 (e T NG ark a5 (G TD No:7s);
0 — L
and RAHEEREITSESRATNGTDY it whb@il HOBRP KBl it Befeptor binding site is

capable @F BHHdafCtold BU@ D2 dl Ratpdsidlbepli@C Eoigpsising tht aglin¥8Ad sequence
gat gagagag 840 tcactgcaga tggacgcatg gaatattt c

set farthyingaseguencg selected o the BRYRICONSISHROO t@ﬂt@@alag’tca NOs. U25110 (SEQ

D r@ggeﬁmﬁga@g@g@?g@w?%@@% {55 B aRoisi ORASRI5 (seQ

S0 9200 Do LRMI(SEaaReNGXY). ctgcaatttc ccat cgagat
ttaaacagca gaaat gt cct agt gaaaaat gat ggaacct 1080

6. gt4btaatibedy, t)gam:antt@gd)lmhgg d:‘nagmgat thegredfy dlcat gy pmdatealgacingmunizing a

non Bl 05Se20 1140, dagaoacaa, Lol 0caden Al 9000800, 1 75 i acids

f
o A 5 Bt 010 025

4,5 t6ada@,a&;d()plttlczcda,gg@gS;LHi(lmaS COgRac?2, 25ags, a5 26, 27, 28, 47, 48, 49,
CttttC a aca t tg aaaccat cccactttt

1380 .

and %fb ?rﬁtf’g@ﬁ 2 quyt snee s@l@gg)a%\ %a@"dﬁ%?gd%é&@t 2@e € polypeptide
t

TRy e o S

wherti0i€ ah@lsddygoagii gilg ikdigaogadiag of a0 TPalypeptadeddt fJdeast one of
1560 tttgggaaag aaacaaat ct gcccaa_ cagtcaatcc
@) aé)angmra}mgeg@tpap@ehg@’l%ﬂypatl%@é@pagl@tlgagtecm(u) a BMP Type Il

ReceffF SRR PRLATERR N AYRET KBt Rl RRARERRe B iBng ggpinaing oo

BMIC®{5d LR8Eptok ;ﬂ)@y;ﬂ AdC ETh S Ehie 9 hadROicid 3@fidadeddt forth in a sequence

ggcagt aaca gggcagttca ttccaaatcc 1800 agcactgctg
selectadt fout thyc gaygpapysigtye at tgnBatkhaAee aNcgigtIﬂvIcOQ%aag(&E& &D NO:71);

Do Ao Pl o *RET 0 hEOIERR (Ph0: IR 40,280, srQ  Nosy

NM_ (30887 (28 @%@Q%fﬁ%s?dstzt (SES D262 INF b 19898EQ ID NO:77);

<212> <213> Hofo saplens <400> 93 cgccccccga
BAAJSZeH(ERQ dD MO T8 cand A ABIISHO B EQ Myy&r:A)gand whetmcthadMP Type 11

Recegg)gglgiglggj%i?etaitstc%t tg tlaégggﬁgm&’lg@ %f%g%ggggmglypepnde comprising

the BAEREAE SEduehibdiet tf&'ﬁlagl ag&gﬁgﬁ:g AERCEE FoAt ﬁfé% lé[g(gOé’lSlstlg% of GenBank

ggcgaaggaa cccccccagc cgcgagggag agaaat ga
Acc. C\KMG@S&E@(%@ [oaaQ@0; NM_e3p3ua dSEQAD NOc&) 248923 (SEQ ID NO:83);

CAARgT3 RERL %ﬁ‘é‘%ﬁéﬁt Lot Cedo B NAHB o gceggt o ac
7. 361Qn go‘fé“t td% et Ll 4%%1 %1?\ ég% CC%HO@QB&tgt)lnds specifically to a

gcccaggga gac ‘cctcg
SOSTcsulympatie and athgg bgarst ﬁ)@ﬁl@ﬁ(ﬁrg@lf zcsglﬁt:hgmgdlﬁﬁﬁ wherein the SOST
gctgcttcgc agaat caaga, acggctatgt gcgtttaa atccgtatca
polyw&g@ SEIBPISS 20 ARARPACHLIFAHCICS S8k faaga@ SEQ&%&P@:@\&Z » 58, 60, 62, or 68.
aat gggacaa tattatgctc gaaaggtagc 600 acctgctatg
8. 9CPid LA9ay 922RkHh 3PRReIRGHACAIRR iR Q éag@égﬁﬁiﬁgglﬂt%)mprises an
660 tggtctcaca ttggagat cc ccaagadt gt cact g
aat gt gt agt aactaccact 720 cctccctcaa ttcagaatgg
aacat accgt ttctgctgtt gtagcaéﬁga tttatgtaat 780
gtcaacttta ctgagaattt tccacctcct gacacaacac cactcagtcc
acctcattca 840 tttaaccgag atgagacaat aatcattgct
ttggcatcag tctctgtatt agctgttttg 900 atagttgcct
tatgctttgg atacagaatg ttgacaggag accgtaaaca aggtcttcac

N SN e - gy
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at gcagaat g aacgcaacct gtcacataat aggcgtgtgc caaaaattgg
tccttatcca 2040 gattattctt cctcctcata cattgaagac

wWo edoaemad ¢ at act gacag cat cgt gaag 2100 aat at t t BCT/US2004/018912
ctgagcattc tatgtccagc acacctttga ctatagggga aaaaaaccga

amidd @fld 3ajueneasdataciranghaghup tagsisages SEQGOMNGa29, 30, 31, 33, 34, 35,
tccccagccc t aaacaa t 2220 gtcaccagcc tctccaccaa

36, dhathadedhe a caggact cac gccaagtact 2280
{ L t \ . .
9. ?gc q;i)a?y’Z%}dlSéﬁg?? bglgc gl%lggl}t (Eﬁqucﬁt glgg% c‘&g@%teg tbgclﬂ'unumzmg a

nontHiftdnmaas Wilne pepadnoPaasist 40 %ﬁn%@&d@@l@(ﬁﬁ@ aRP€ than 75 amino acids
tagacccaaa agaagttgat aagaacctca aggaaagctc tgat agaat

conpaisidgangatinyagd sepenec selectedaframyithe gpup ggeugugad S QIDNOs 29, 30,

o, SOREEAA ELABhl 2120 ek 06 i AoCE gl

10. Ca0fflB668d2 b IF SAdEn-Rh&hS %tntentctﬁ&géf Abddrdihg &6 ERRE ©2wherein the
gatctat cct ~2640 ctccccaagc agcagaacct tcccaagaga

antibedygot ﬂ@tahtlggcbmﬂmgafmgumnt:ﬂm&a&tblﬂik@echﬁe&lb'aaaeﬁj)ST polypeptide that
agccccggcet aaaatttggc agcaa gcaca aat ca ct% g caa t c
COmpYiSes 3ARHAP aggéeqttegeec%% hig a@ é
aac Q?&ﬁ%{e .
H. aglg{g%ggg%d ég{ tt aact ccca c&?g%%)atg%%ga %lalm 10, wherein the
antibedyg € hatagtiggasiaging lagalest mmsﬁmp@mmm dfagd QST heraodimer.
t agggcccaa 2940 gaaat %t tgc agaatcagtt tattggtgag

12. gacHit antihgdy+ s HMESEr tqd@&@%@mnt sorerfy gy bﬁqz,ra@l@;ed by immunizing a
non "%%%ﬁﬁ WQ%@@@&%P&%&?%B&&& Gahg Qx‘id!ﬁ‘o ﬂ&ﬂé 81ah ®45%mino acids
O gatcgtcttg tggacaggag ggaacggcca ctagaagg

congmsglgamtaaandi btadaediwace El&kbedoficraaha gmap abns:sattngtdf(SEQ ID NOs: 29, 30,

31, JTFERR08G Bholarfoll QANBabn A AR5 T nnd 5t wherein the

antiB&BL 6F IHeCGRti S OindE ALARRhOthbR6E, qgﬁ&sgsge&ﬁgﬁf%&t) ALSOST polypeptide that

cagat aggtg agt caacaca agat ggcaaa 3300 tcaggat cag
comprigescrcayaino ecid gagurange s¢tfodlaanSEQ IDAN@L L, 20,58, a6k 9y 68gend wherein

0 .,cqcccctecca cct ctc actgaa t cgct ggact
the ﬁ%&gﬁ%gﬂrsﬁﬁﬁﬁ’fbﬁgmh g’@&ggg cagttcattc
caaatccagc actgctgttt accttgcaga aggaggcact 3480

13. gCtEfeaatbalyl d@hgbat afclama Bl 200wréh daa&itidbey sGi fddaddil antibody.
tttcaagcct 3540 atggagtgaa attatttttt gcatcattta

14. aa@tegmagadyagfang one afclaims kddaskeras 0t aikady garmowgional antibody.

94 11> 387 12 21 Ho
Rt baGEal SR J4ronPt FepEaE I qAERE s, recied trom the group

conﬁEtHgt o 4 ddub@hfoabodaa &Qb@&}a%ﬁﬂﬂﬁﬁnﬁﬁbﬁéﬁéltaﬂgbody, a rat monoclonal
gggatttctt cttggctccc tgctttcccc acagacatac 120

antibody; exrt ahgngagggwgmglgudmdycgtc cgaggcgaag gaaccccccc
atcc a tt ¢tgcagcggce
16. 5t g%g&‘g‘t‘g’g“ 8&’3%‘&'&8‘@ tﬁ%%‘i‘tg’(oggggalt?%%gccatttgt
17. CCtA heaas bbb hoer é@?&%ﬂ%%@arﬁ%é‘ﬁ&ﬁ&%ﬁq gfgagagaag
300 acgagcctcc cggctgtttc tcCgececggtc tacttcccat
18. at tThetantibadyt dftang oot of cldbifs 1-gavtlerdig thecinghedyc®@chumanized antibody or
gatgacttcc t cgct gcagc ggccctggeg ggtgccctgg 420
a chupgricantibgdy-ccat cct gct  ggt cagcact gegget get't cgcagaatca
ag C
19, o PRI LTl el S P AR e o) COERENE S
20. caalth@t wafbgdgtafganaggé olgsaent gan, aiggistthé Gnggaubiadingafragment is
600 aaaggggaca t aaat ctté%t aaaacaa ga tgtt gtctc
seleaf@étfmogggﬂggrm@@@satwgof ab )% 5\?‘&&5@ t gt gt

agt act Glectc at ac
2L cqt ?@%d taa{/ggéééf;cl ]{'? ?fh %? nggilgl ‘5‘3&?&8&9
22. LT 1A geacet chBQ cﬁﬁé&@@?&@i’es@ﬁg @I&Catr{ﬁ@Gdﬂ? 6casial Zat
tcatttaacc gagatgagac aataatcatt 840 gctttggcat
cagtctctgt attagctgtt ttgatagttg ccttatgctt tggatacaga
900 atgttgacag gagaccgtaa aca%bgt ctt cacagtatga
acat gat gga ggcagcagca 960 tccgaaccct ctcttgatct
agataatctg aaactgttgg agctgattgg ccgaggtcga 1020
t at ggagcag t at at aaagg ctccttggat gagcgtccag ttgctgtaaa
agtgttttcc 1080 tttgcaaacc gtcagaattt tatcaacgaa
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agcacacctt tgactatagg ggaaaaaaac cgaaattcaa ttaactatga
acgacagcaa 2160 gcacaagctc gaatccccag ccctgaaaca

wagdoghcmsca gcctctccac caacacaaca 2220 accacaamCHUS2004/018912
ccacaggact cacgccaagt actggcatga ctactatatc tgagatgcca

23, 2230cdnsirRgadothprisigadnirtibody adrameasmbmalng! fridednt thereof, according
agt caattgg gccaacccct 2340 gtctgcttac agctgacaga

to ara/gmg)é@taugs &\am a@éwa@gtcaam@@ptahla&gmgt t 2400

gat aa. aacc tca aaa ctc aat g Ct ctot
24, ‘P@gﬁqlé I'gl%llél 2AREp E‘;‘g Ele%& gagt gt?(g g 19 consecutive
amlﬂocicﬁQ;CthaQHOST b@l‘}ﬁé‘;ﬁi@% $aid %@@%Iyp@ét @aisA@eMtamino acid sequence
caact ggaca gcaggacttc acacagactd caaatggcca agcatgtttg

set faﬁlsm SEQJDtNas:d, 20,518g6e,t6ac ot 6&;gzdtem¢1a11ha:pﬂpuﬂc osceapable of eliciting in a
caga ccttgccaag 2640, agacc ta gttt tt )
non-g %tapea%@aghaéa@a@% gee&&I Cg'@t/ Jgatet SOSFopolypeptide and that

t .
com at & a g%gﬁgg@ [ﬂlgﬁgglget %(tggg %gglg@@g%ttg gﬁlt%ﬂfttoge Qf‘g} b 86fi@Rorphogenic
prot¢ih (B0R) Dppeal R@tEteobindingt ﬁ@aﬁﬂc(lﬂ&?BMIad@gb di Receptor binding site,

act cccat gc t gccacaacc caatatgcca at aggacagt act at ct
€

wherzggthe BME dane & Resenieraljndiag sie i wgaje of badywdaraBMP Tybe I Receptor

oSSR B 3840 AEPRR 35, PRSI Bt o o o

consBHAE TAGGBadk FURC Alog ANM &m@gZSQ(SE(QUDgNUJ@I)C Dgvgr Y YSEQAD NO:72);

gag aac 3060 ccact agaag ggcc aac taatt ccaat
SRR ASES T2 OTEN 513 1BaGEA D BI04k AL D343 (SEQ TD NO:TS)

D38§§%§@A§§&§c§@§§ SR R R P r R R E G TRO78): and

AABY386S ¢S BQ D90 CAY e twhde4R tid BREOR)RAT %G&ﬂ&ﬂﬂﬁ@mg site is capable of
acaagat ggc aaat caggat caggtgaaaa gatcaagaaa 3300

bindorgt tgtagB Bl ype dERB e@eptar polypeptatropmprigpgdhe eminoasatseqyeye set forth in

ase(ﬁ%teczezﬁ% Tt 336 gg?&gpg shing gt Se g Ca@g@?@??@o(SEQmNo 30);

Tt g g t t
W e R

NM g#d204 (8EQ IDN@82)Y cat 3540 ttaaacat gc agaagat gtt

taccgggcgg ggt gacagga g agcgtca gcg caagct 3600
25. gt QGGG BRI PRUKGAPTPE g e! 60 GO o acids and
no rﬁ?x%gt%glg%t co%@gc%tlggt i) 99t ds Ccéﬁ%lg% b@%@?f&éggﬂ SOST polypeptide

cccctcct aggcctccct ctgggg

comPlisiAg ah GinlinC AGY géfrbce sAFeth GASEQIITY NOsi1ag0, $&;t60agR.0ér68, wherein
3780 agggcaggct gaggcaacga gt gggaggtt caaacaa%@g ) )
the neggg@tsggagble ©4sbejiRan 3390-hamagagaraantagtihedy thet binds specifically to

the #—éﬁg%%iﬁ’ 387ég<§é1%at?tl5v&ry uélluiss% éﬁ(%plg 9 f ’I_.,ﬁér S %]13 %;lﬁpeptlde toat
leastTdHe oYf{‘i) a-thMle ﬁ&ﬂpﬁg\énﬂerﬂot%fﬁ(BME) ?e@&@f)toﬁb&dmgsslﬁra@d (ii) 2 BMP

Val Thr Gu Leu Val Cys Ser d n Gy Pro 20
Typ3 Rb@pmrgbm@ug |§§g, thremstheﬂMPl Typed i?\emnyoraplydmgssﬂcrlp capable of

bmdg}ggt ﬂs%\/lﬁr@p?i pgorpe jy@%ﬁ%%r?%@s? Er@%n@rg%c@/ qs?qﬂeé)&e set forth in a

sequleﬁéé E&tdd Gofd Yl’ne%ﬁéu@dénﬁlst%éa b RNBadl AR HosY Nl\)f’ﬂj04§§9 (SEQ ID
75 80 Arg Leu Val Ala Ser  Cys Lys Cys 85 <210>965

NO: 12)1])89825 @H%TIDFNE]) kz)SNMraﬂlg@qo(&EQ 1@4@0>739;63m§9Ang ID NO:74);
T L Gu d
N igseh (SEQVED Rours D3¥AsE SsFBagy Narbinel ol thgotdhiq I NOTY):

BAARYsTECAD @P?sia“%dﬁ%ﬁﬁéﬁﬁgm NFi7 9,284 g5 ER BMP Type 1
Recéptdt bidindsige Asqapitié oAbmditzeto@ BMBET ygei [€ RAE €ptbrepbl eptide comprising

Gy Cys 50 55 60 Pro.,Arg Gy Val Asn Pro Val Val Ser
the apgino AFig sgayenag setiferh gpp sa}@n@ssemteﬂs&m thy grouy sorgstipg of GenBank

Ace HNos2H51182s 5342 NBED, KA B 1350 SERPHS D 51092895 (SEQ ID NO:83);

82
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Cys Gu Leu Thr Asn lie Thr lie Ala e Gu Lys Gu Qu

Cys Arg 10 15 Phe Cys lie Ser He Asn Thr Thr Trp Cys
WEL@s@4650yr Cys Tyr Thr 20 25 30 Arg Asp Leu ®al/uI3m4/018912

Lys Asp Pro Ala Arg Pro Lys He @n Lys Thr 35 40 45

CAAGSBSTISEPI® N(Y:84Gatd Neu 06a204T(REQEMNT82)Val Arg Val
Pro Gy Cys 50 55 60 Alla His His Ala Asp, Ser Leu Tyr

26. ThiAnTpmupegen/gemplising rpepdide f 3t Bast7y %lnsmCHISsar@y%O more than 75

ammgélcé compgl‘%%%}n%lﬁé}%ﬁfg&qﬁg g‘%(&t&'ﬂﬁgnﬁ_}%g g@]ﬁ) %%QQ? n% of SEQ ID
NOsQ3,8, @ys eAbaslsolﬂﬁnTm @(34L1€5116“hr7 hige19Aam, Nn3.Thy, 28, 26, 27, 28, 47,
Oys Ala Gy Tyr Met Thr 20 25 30 Arg Asp e Asn Gy

48, 4I9ymdL5éU Phe Leu Pro Lys Tyr Ala Leu Ser G n 35 40 45

27. G Ehes g %@%J aing YRR B hetai Lpaphd jg chnebfy o siciting in a
non-@/lﬁgf%lﬁ% b\zé?g ﬁ%@bﬁg écﬁ@alfﬁt&g @ST% fide, said SOST

PRT <213> Hono ‘sap
polyp’eﬂaﬁﬂéc&ﬁpx@lﬁg A amAsmcid qidnce Attdforth (n SEQ IDIMO Ty QO\&& 60 62, or 68.
Lys Val dy Ser Cys 10 15 Lys Ser G u_ Val GQu Val
28. |  Bhejimmpppgany gcagfdingity ql3ian é}swlmrgnztbleﬂtlbedSQme%tlvely inhibits

LR R o A B Gl

Rec%@r é(@xke M@ (ihelBMBTHE: HR&RpioY fbln'Hlil{g ﬁ&mﬁﬁbyeusere BMP Type I
Val Hs Qu Val Leu Asn Ala Met G u 65 70 75

Recegr @yrghmg/ @teoxﬁscaﬁml@xaf bodinge 12-BRY TyneobRpgeptor ppiepepiado comprising

an Sh se%?;?r%?&l sgp %r@/ i3 ?s%&ri}ﬁérnlgzre[ éé/l%,l*steﬁlifr o Val g-\rr)cglfp {ohnmsﬁgg of GenBank

S T t7230
.4 Bt 0 IO AL s

NO: Bér ST ICPE@ D ANOZ8); IV _GA34& (SEQyD N@ 79@11)3@8\2 ,@@Q ID NO:76);

we_gufofrediih BR7 baniSrel 831G B 3o A ipbs Sk No7o),
and vlerbmn B9 BVP )i;i'eoﬁ ﬁ%&ﬂtar ﬁf?ﬁd%\lls’n% ERTpatAd 37 bifH to 2 BMP Type II

sapi ens <400> Pro Phe Ser @™n Thr
Receptoe pdhypeplide damprising t@yam@madd) sdfmehgesseVédrthMala ségher@erselected from

the sEpep pEISPIG OB FHRek ACk WOR VR SUIGASER b 1R-s8ent, 853346 sEQ 1D
NO.%{Z%@BQSSEQ ID NO:83); CAA88759 (SEQ ID NO:84); and NM_001204 (SEQID
NO:82).

29.  An immunogen comprising a peptide of at least 20 amino acids and no more than 75
amino acids comprising an amino acid sequence selected from the group consisting of SEQ ID
NOs: 2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23, 24, 25, 26, 27, 28, 47,
48, 49, and 50, wherein the peptide is capable of eliciting in a non-human animal an antibody
that binds specifically to a SOST polypeptide, said SOST polypeptide comprising an amino acid
sequence set forth in SEQ ID NO:1, 20, 58, 60, 62, or 68, wherein 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, 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:71); D89675 (SEQ ID NO:72); NM_001203

(SEQ ID NOC:73); 875359 (SEQ I3 NO:74); NM_030849 (SEQ ID NO:75); D38082 (SEQ ID
83
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35 40 45 Leu Pro Ala Lys Phe Thr Thr Met His Leu Pro

Leu Asn Cys Thr Qu 50 55 60 Leu Ser Ser Val lie Lys
w/adosvadesivet Leu Val G u Qu Cys G n Cys 65 70PTHUSHN/018912

<210> 10256 <211> 85 <212> PRT <213> Hono sapi ens

NO: %)O@E b@?w@ASEQ@ Nor 771 BAA19768 (SEYIDAO: 78Rrandi £ABB3865 (SEQ ID
Cys Asn 10 15 Ser Arg Thr lie lie Asn Arg

NO: Wl)e a@y srvh'Eye?l/n mwBMPnTmpsIIAﬁwegér bF’Héngﬂtele canabhy of émdﬁrtg to a BMP
H
Ty, dP Roodgpt PR SpTBistie e AEOred St SOt seauence

selec\(ﬁd fth theUgdap cﬁglsﬁﬁng%f%%nﬁﬁrﬁc A, bews.GnsPI® (BEQ ID NO:80);
T Lys Lys Lys Arg Thr Arg Val 65 70 75 80 Lys

NM @333@y $SEQJ DAY ©): 85 £Z38903 (HEQ{D]N@ 0; €AA@87WTSEQI®>NO 84); and
i ens <400> 103 Cys Gu Ala Lys Asn He Thr An

Hono
NM 0ygP4 (é%ﬁﬂp§%§?) Ay Cys GQu 10 15 Ala Lys Ser H e

€
30. SoPgeotafcBnlSipk ™ e, of BSOS Z0 SpRY i anf ore than 75
a'.rmﬁéazlmdi onfprisibaniinhb abgipse§aencEseledted fildnothal grof@ porSesting of SEQ ID

NOsPS 1 81 23 Brooash et A0 B2 T hAT 4 B e pgmd 54

70 75 80 e Leu H s Cys Ser Cys 85 <210> 104 <211> 70

31. <2%Re 1mn6§é§€cc fARLRS 364 ReiA We PYftide 1§\rcgp55|l’tr of eliciting in a
Pro Lys He Ser Lys Pro He Lys Phe GQu Leu Ser 15

non-hipagyanimglr ars@ntipgsty thas birs spymﬁppl@y 08 E%Tm@yggp@de said SOST

polwﬁﬁdﬁ%ém%ﬁgn&hr %n Ozf_c-@ sqgrAélpc‘\e}ng@?hglbgﬁ§ @/ﬁO-IF-’E 20P§§ 60, 62, or 68.

Cys Pro Asp Ay GQu Vval Met Lys Lys Asn Met Met Phe 50
32. 55T60 imnysgdihbcdoydinglta clim B whereii2 10> adlitidhly iniphirs férmation of a
<212> PRT <213> Hono sapi ens <400> 105 Cys Leu Arg Thr
SOSIyhomedimegar ey Lys Ala lie His Leu Gn Phe Lys 10 15
Asn Cys Thr Ser Leu Hi's Thr Tyr Lys Pro Arg Phe Cys

G WM Sy 1
3. & g SRy S P I, YT ST 0 v o 7

amn((iysm@ecronﬁpmu@ an @nimo| acal S¢giiericg selegtsd Brom Uil grivin cormistisg of SEQ ID
NOs?39%90 14183 ¥3, TN 35¥5% BB 38R 40, 41, 42, 43, 44, 45, 46, 51, 52, 53, and 54,

wherein the peptide is capable of eliciting in a non-human animal an antibody that binds
specifically to a SOST polypeptide, said SOST polypeptide comprising an amino acid sequence
set forth in SEQ ID NO:1, 20, 58, 60, 62, or 68, and wherein the antibody impairs formation of a
SOST homodimer.

34.  An immunogen comprising a peptide comprising 6, 7, 8, 9, 10, 11, or 12 consecutive
amino acids of a SOST polypeptide, said SOST polypeptide comprising an amino acid sequence
set forth in SEQ ID NO:1, 20, 58, 60, 62, or 68, 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.

35. An immunogen comprising a peptide that comprises 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 NO:1, 20, 58, 60, 62, or 68, 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.
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65 70 <210> 106 <211> 70 <212> PRT <213> Honp sapi ens
<400> 106 Cys Ser Lys Thr Lys Lys Ser Pro Gu Pro Val
w@e@sPnssorhr Tyr Ala 10 15 Gy Cys Leu Ser Valprdwesiogs018912
Tyr Arg Pro Lys Tyr Cys Gy Ser Cys 20 25 30 Val Asp
36. G"gheAngnngemy §ampyonppd cddims Rde3 STWhersimt hemreptide 1$ gssociated with a
I 4045Arg Phe Arg Cys Gu Asp Gy Gu Thr Phe
Cam%é‘}o ‘f_%‘z‘é Asn Val Met Met 50 55 60 lie G n Ser Cys Lys
37. %661511171910%&1&%1&19173Wﬂér&nagg’cafﬁétzlﬁofaﬁe f@élg’a?rléioﬁm)'&lpeptide.
sapi ens <400> 107 Gn H's Tyr Leu His lie Arg Pro a
38. PrItheSenmAsggeas of LdaumPr3d deareii) the odatierApplypeptidei ¢ ®eyhole limpet
b Hs.Pro Asp Pro lie Phe Asp Pro Lys Gu Lys 20 25 30
emog¥aNil e, Asn G u Thr Leu Leu Arg Ser Leu Leu Gy Gy
H's Tyr Asp 35 40 45 Pro Gy Phe Met Ala Thr Ser Pro
39. Pro d@dibod \$6t fodudth® afd dntibbdy @ay specif@alGObHY (§3aYSBRR polypeptide,
Al a yGIy%roa gLjAspLe%y é‘l @DpGnLeu6pypp
compﬁ@lnzslnﬁﬁumwgm gonBtmmAm gmnizna \Séh aBl ynmhlapgvm acPowlirgeto any one of

claimg2 -, y%ESFé“ () SIS PGP oy 503 B e a0k Seapgtcs Set forth in

550 Sl 258, AP A et B 8 s o e s

polypkepthkieGoyatSeﬁst Aﬁg oPhE a'l[fope E]ii(ﬁpbkf@ﬁﬁ: piraﬁinl BMPAQypy 1 Réaéptor binding
Ser Lys Ar Cys Ser Val
site ap G BV S0 Resapter hinding et (Yahe BYP Tyie FRgcepitr binding sit i

capabkérlgf a/?lﬁlnée% %ﬁ?l"ﬁg) é‘ﬁecéﬂl)r éﬁ#p%)?l%e az/glpézlﬁg:ﬁcga%{n% acid sequence

set foPMnJaS&qﬁ&iie E0Rcted €rofd ﬂleTgfbu}PE:&lshdtlﬁ |of &5 enBaniiAlec ON8s. NM_004329
%r %s Ser s 195 200 205 <210> 108 <211> 197 <212>
(SEQHRINER7 B> D0 T SEfAIIP INO <2 0¥M) 081283 SEQS IDryYO:73); SA53859 (SEQ ID

oL sF MR AR LS e e
N0 DS {ED ONED CLUE ISR D P8 e e T

I RdveptOSéxindmgj sﬂcmsaapabispomgldm tGlay BMP Pge BORsBepd@ polypeptide

compaaPe g Ry i FEOTACRt [ PBrioSERT S HeEc (74 thg group consisting
of GehBHnlgI‘\gc E‘E@;s b usﬂs’g ?sé&z/ BSIDLLrg(g 8@3 M?%ﬁe?%@%g@hb 8L1252489z3 (SEQ
ID N(MSB) 1(0&A$8)’559](SEQI’]DJND@814)T&1{01 M8etr 0 204TBEQAIDENOY&2)Pr 0
40. VaA mLe(tehl{)dT or pr-g(]lum}l-g Fz)m ﬁsntrllbfc\lsypthg'tls%ec::litzigal%yzgnds to a SOST polypeptide, said
SOST polypeptide comprising an amino acid sequence set forth in SEQ ID NO:1, 20, 58, 60, 62,
or 68, comprising immunizing a non-human animal with an immunogen according to any one of
claims 30-35, wherein the antibody impairs formation of a SOST homodimer.
41. A method for identifying an antibody that modulates a TGF-beta signaling pathway
comprising:

(a) contacting an antibody that specifically binds to a SOST polypeptide
which comprises an amino acid sequence set forth in any one of SEQ ID NOS: 1, 20, 58, 60, 62,
and 68 with at least one SOST peptide comprising an amino acid sequence selected from the
group consisting of SEQ ID NO: 2-19, and 21-54, under conditions and for a time sufficient to
permit formation of an antibody/SOST peptide complex; and

(b) detecting a level of antibody/SOST peptide complex, and thereby
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Leu Gy Ser Arg Phe Trp Pro Arg Tyr Val Lys Val Gy
Ser Cys Tyr 130 135 140 Ser Lys Arg Ser Cys Ser Val
wee@s@465@@ y Met Val Cys Lys Pro Ala 145 150 1BSI/LS1H04/018912
Lys Ser Val H's Leu Thr e Leu Arg Trp Arg Cys G n Arg
deteo%'ﬁ@ tﬁi p!reﬁfﬁlﬁe b7 &n dnttbo® thaCGinoddlages Q/]K}Frbeta'ﬁfgnalﬁhgpdﬂn\m)}-l
Tyr Pro He He Ala Gu 180 185 190 Cys Lys
42. SeA Wﬂmﬂb@fdﬂi‘@bfylilﬂgarkZﬁtl@dl’9ﬁlakzlilzalrﬁ3mﬂd¥£gl3£ a BMP to a SOST

S <400> 109 G n H's Tyr Leu Hs He Arg
pd”éﬁ’é%gfgmﬁ%x er Gu Asn Leu Pro Leu 10 15 Val Asp Leu

e Gu Hay PreonfsinP(D & ah¥ibod's thaPispedificall{Abindsits a2908% polypeptide
.30 Asp Leu Asn Gu Thr Leu Leu Arg Thr Leu Met Val Gy
whichjcomphiees/ammnago 40d48quRnee % forthia aytonalod SERY IDHNESE 4,20, 58, 60, 62,

. Ar Ay.Val GQub9 50 55 60 Asp L
and & 5l el ot ERT Pfickpmariii 8 oo S0t Ry sltsded from the
groué%o%?ist%% NEISESY SDAN®: GLib @1y HdY 4780 (Ader Eax?dlt-[&{s gdj for a time
eu G n Ser 85 90 95 Lys Lys His Arg Leu Ser

sufﬁuyst tqumm @)rﬁwagorh_yﬁaﬂ_:&mmﬁiiy{SﬂSﬂ‘ pEppdd &nAles akbld O Leu
Trp Ser hr Phe s Prqg Val Thr. Trp
Asp Leubils %@Ptlfgsag ot 3t 0?»5@0% RSPUden g x, and_ thereby

PRTURTR R TR R e -

43, Lys hebbhollS@orl ddenlibindedn MBtibddys that Uindpiirs HS©STehob@imer formation
Trp Arg Cys G n Arg Arg Val Gn 165 170 175 G n Lys
COMRNANEAl a Trp He Thr e Gn Tyr Pro Val He Ser Qu Cys

igg-)z i 85,.190 %@a% %‘3 Laélu%ﬁ?leég)? f)hég %g b@?ﬁ%ﬁ}% to ]apéC(gST polypeptide

whlcii)ébm’p'ﬁﬁeslaﬁthnhﬁbl aéﬂge efcd be fEMIDInIBy o R SEQ IDENOSE 9, 1, 58, 60, 62,
e 10 15 Val GQu Leu Lys Gu Asp Pro Gy Pro Val Phe’

and G jwithr (@) at/lsastpue &O@Tmm@e QEpissng ananen addsequencggalected from the

soupindipe SR DN £l R0 skosd e G i 504 e sufiient o

i Hhrefdstionst ananfib éSandhe Asp Ala G n
pe ArgTrpn;no@Zﬂxl)_gJP& 0 75 80 Lys Gu He

Arg Al abyal dgectisgeaAkpelAlod ﬁltd)o@y/fSOSél“u ]ﬁpydd_yxampj@( 84nd thereby
90 95 H's Lys_Pro r s Leu an
deteqing the weie@ag f #n arég ib?*y %P@Y %lr?ﬁlf@‘eﬁ npﬁ%on

44, ’I&?é tgod]__}r' ? c&lrngf%%arbﬁ[etl Va?tl‘k?glc agesgat{?eéér ré@r% E%lgcomprising:

Ser Lys(aj\r g domfaclidp ()40 dneibody thabepecuadallrbindsl to a@@ST polypeptide
Met Thr Cys Lys Pro Ala Thr Ser Thr 145 150 155
whichjcgmpgises pRranping agid seqyegeerssh forpyingpy opgiof 8ER I}%1§O§y§ 20, 58, 60, 62,

and é%ltg(X) A‘teféﬁsg'gr?e §6§T E)Z[l)stlde comprising an amino acid sequence selected from the

group consisting of SEQ ID NO: 2-19, and 21-54 under conditions and for a time sufficient to
permit formation of an antibody/SOST peptide complex; and

(b) detecting a level of antibody/SOST peptide complex, and thereby
detecting the presence of an antibody that increases bone mineral content.
45.  The method according to any one of claims 41-44 wherein the antibody is selected from
the group consisting of an antibody that is present in a biological sample and a purified antibody.
46.  The method according to claim 4 5 wherein the p urified antibody is selected from the
group consisting of a polyclonal antibody, a monoclonal antibody, a chimeric antibody, a
humanized antibody, and an antigen-binding fragment of an antibody.

47.  The aatibody according to claim 2 wherein the polypeptide comprises an amino acid
86
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Lys Cys Ala Trp He Pro Met G n Tyr Pro Val H e Thr
Asp Cys Lys 180 185 190 Cys Ser Cys 195 <210> 111
W 25m1496 <212> PRT60 <213> Danio rerio <400>pAm/iS18h41018912
His Tyr Tyr Leu Leu Arg Pro lie Pro Ser Asp Ser Leu
sequBic® seleeted Grohbthéa@roud conkietind ySSKE) UD AXD:5Ps,aandd@. Pro Val
Leu Asp Pro Lys GQu Arg 20 25 30 Asg Leu Asn G u Thr ]
48. G dhe @ptibedy afearding to @y gng deglaipgss3Hhwherein s prptidg comprises an

o RS LB S P00 I S T . 0o
49. Metrhé yisimfhSgelY 6f Aiy0o M6 Bf Eladind D629 Iwhddeid ThS Peprie FIntprises an amino

~Lys Gu lie Lys Ala Met Gu Phe Asp lie Gn Hs Gy
acid bgque8® BlecBE from the gowyeomeistingef SEQIDING:5. 6ul (), Ik, gnd 18.

.78 2o B VTR LIRS, 0200, ST Tt teni

COmé%Qné%I%nﬁﬁ&i%Q FOEhdoRn RnndY @ithYdn L@thuh¥SenV@bcofifg to claim 49,
er s Tyr n Lys 130 135 140 Arg Ser CysS Ser Val

wheRirothElSOSH poljfiptita torfyssek ys aftinw fRidsdgyencBeset ot id SBQ ID NO:1, 20,
155 160 Ser H's Leu Thr Val Leu Arg Trp Arg Cys Val
28,68 A2 §8Lys Gy Gy 165 170 175 Leu Lys Cys Ala Trp

li (e Val 4bi r - -
1. 1oght pRnlord ofdbe a8 42 PSR fiin s E31 PR comprises an
amireZitaPselyliéhcayslected SromdBO zroupZofdisting of SBQITENO: A @ 1BNEL, 14, and 18.

Arg Asn Asp Ala Thr Qu Vval lie Pro Ay 10 15 Leu Gy

Gu Tyr Pro Qu Pro Pro Pro Gu Asn Asn G n Thr Met

Asn 20 25 30 Arg Ala Gu Asn Ay Gy Arg Pro Pro Hi s

Hs Pro Tyr Asp Ala Lys 35 40 45 Gy Val Ser Gu Tyr

Ser Cys Arg Qu Leu H's Tyr Thr Arg Phe Leu 50 55 60

Thr Asp Ay Pro Cys Arg Ser Ala Lys Pro Val Thr Gu

Leu Val Cys 65 70 75 80 Ser Gy Gn Cys Ay Pro Ala

Arg Leu Leu Pro Asn Ala lie Ay Arg 85 90 95 Val Lys

Trp Trp Arg Pro Asn Gy Pro Asp Phe Arg Cys lie Pro

Asp 100 105 110 Arg Tyr Arg Ala G n Arg Val Gn Leu

Leu Cys Pro Ay Gy Ala Ala 115 120 125 Pro Arg Ser

Arg Lys Val Arg Leu Val Ala Ser Cys Lys Cys Lys Arg

130 135 140 Leu Thr Arg Phe His Asn A n Ser Gu Leu

Lys Asp Phe Gy Pro Qu 145 150 155 160 Thr Ala Arg

Pro Gn Lys Gy Arg Lys Pro Arg Pro Gy Ala Arg G y6l

165 170 175 Ala Lys Ala Asn Gn Ala Gu Leu Gu Asn

Ala Tyr 180 185



