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WD 2008/ 031009 PCT/ US2007/ 077845 WWT ANTAGONI STS AND
THEIR USE IN THE DI AGNCSI S AND TREATMENT OF

WORIDSNEDNATED DI SORDERS 5 RELATED APPLI CATI ONBCT/OBR07/077845
application clains priority to and the benefit of
United States Provisional Application Serial No.
60/ 825,063, filed Septenber 8, 2006, and United States
Provisional 10 Application Serial No. 60/951, 175,

WNT aNTAGONISTS 2NB, TIBIR USE M THE MAGNOSIPAND EREAVTMENT

reference in thepg WwNT-VItDIAEED DISORBERSOF THE
| NVENTI ON The present invention relates generally to

the regulation of cell growh. Mre specifically, the
present invention relates to inhibitors of the Wit

pat hway as well as to thei r 15 use in the di agnosi s

and treatnment of dikkkAd : ) -

act t L

o dllwlgtéll c&;on\/\gfa 13?%) %H&‘ t tlgg%elél%%[ K‘F @&1‘[@& %t%teg I'1"%0V1510nal

AppligitiahiSegal EACKMJ)& GHedT Bﬁ)tbrﬂv&l\ﬂ' |M6Tzhﬁi M\ﬂfted States Pr0V151onal
naI I Ng association with carci nOanGSl

Anplighiansrial Neobh bs bi 75306 diiby:UoRaBFkh 6 hichre incorporated by
refEXREY ih TRAL echtfr&g(fl?fe'ﬁ?' n nurine manmary tunors. Wt-|

proto- oncogen t-1) was originally identified from
mammary tunors ind TRYE SNVIERNFFRAY T urmor virus

(MMIV) due to an |ﬁ§€ayﬁéﬁ of ENvi rai—DINA sequence.

Nus?."he qiresaht invefigdd rdl9BR;geBdrallP9e 10O rediiatiorestilctll ofrowth. More

hVI i nt egrat.i on vvas un ul ated expressi on of
specHcayyt %HTetS?Iﬁég CHUPHE 146y 10eip BHOBIOT ChBre P t@&(ﬁzsay gl as to their
uscéPin e Bagnosiehhd Jﬂ%%eng%f cﬁ%%d%%ha?a@teﬁ%é@ %Ey #Be Rlivation of Wnt
at., Nature 1984; 307: 131-136; Tsukanoto et at., Cell
path @8 51g68ings 49w Bs to Ba lmsmlylation of ecjlhdarceyentsahadsited by Wnt pathway

ﬂrmnstrat ed that the Int-1 was a mammal i an honol og of
sigpgfu Drosophi | a gene Wngless (W), which was

inplicated in devel o nd the terns were then

conbi ned to o SACKEROUND YK ThIPVERRIBR T, | | "0f

proteins. The human Wit gene fam |y of secreted

| gAhel IV MayeHbiRe et &)a%wcm’é%w%gcargeog%@ﬁ% pggan as a result of

gl e WL i, 1 e

ondoigeise Init- INW%BﬁgbnalanﬁaﬁlﬁdaeﬁSﬁq mamﬂhlh@Bﬁikﬁdr); 1n\Mcted4by mouse
(Ref Seq.: NMD3076 -5A (R

ma{RARary glrn rl—\;étf@e(a/IMkam d@g 3% &Q)msea%)?le% A REF ﬁg sequence. Nusse et al.,

celﬂ'\@@@53°-12)99 1\6@ 'Fl‘ec 1(eR§lft 989uch NMLQ%%%@)I& Wa\é\’ﬁtnlre7 lated expression of
Ref Seq. , Wit-8A (RefS 44) ,

Inthesl&Bng Fﬂeftlﬁefprmatlan wOtE008/ O‘@&@OQ@IPGT / MSQO@%’IIOWB9 233-240;
Nusse, R. et al., Nature 1984; 307: 131-136; Tsukamoto et al., Cell 1988; 55: 619-625.

Subsequent sequence analysis demonstrated that the Int-1 was a mammalian homolog of the
Drosophila gene Wingless (Wg), which was implicated in development, and the terms were

then combined to create “Wnt” to identify this family of proteins.

The human Wnt gene family of secreted ligands has now grown to at least 19
members (e.g., Wnt-1 (RefSeq.. NM _005430), Wnt-2 (RefSeq.: NM_003391), Wnt-2B
(Wnt-13) (RefSeq.:. NM_004185), Wnt-3 (ReSeq.. NM 030753), Wnt3a (RefSeq.:
NM 033131), Wnt-4 (RefSeq.: NM_030761), Wnt-5A (RefSeq.: NM_003392), Wnt-5B
(RefSeq.: NM _032642), Wnt-6 (RefSeq.: NM_006522), Wnt-7A (RefSeq.: NM_004625),
Wnt-7B (RefSeq.: NM_058238), Wnt-8A (RefSeq.: NM_058244), Wnt-8B (RefSeq.:
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NMDO3393), Wit- 9A (Wt-14) (RefSeq.: NM 003395),
Wit - 9B (Wit-15) (RefSeq.: NMVD03396), Wit- 10A
W@ ReBBaI®02 NM 025216), Wit -10B (Ref Seq.: NM 00B3BUS2007/077845
Wit -11 (RefSeq.: NM 004626), Wit-16 (Ref Seq.:
NMINO033$)8 AV nt-9 £atWntréhb eRefSag: Malvly DOZBI5de e dWnt-15) (RefSeq.:

NN E e W DB R TMs e 167 e OF LRS-y ST 003394), Wae11
(REDAELT DM OB W6 &R B e, mnﬂ%O get Eaé'hg%?em&r has varying

236-242; " Mller, JR norre Bi ol .
deg@eB0f5e@BDLe identimheut\ahi copfedn 3139 c@n@ergfrﬂawste(lme esidues which show

high;cfactEe et NaRGC AR A& SriaiPEged, ooy BLER R A itter, R

Geﬁmé B3o/e 7002, 03 (0PI 3081 . 1dx00al IBPNERE ,WhthBroeXfy e&Siredll fe., 39-46 kD)
proteins is inportant in patternl ng through
aCYé@ﬁi,rS@Fre@Fi glarqprofewys wiieh hilaynkan e @Betneb%hrﬁ@@brﬁ%e@fms and mature
tlssgl%ﬁ? nm’bﬁlgl;/é a%lg‘é%ioa%n%ﬁ d%o%r{r?eeﬂforr%rg %yhr%gsrl % g{nz 81‘%[61118 1S important in
patwonih g threugit dvartnai s€cellpsretdieettiod ah;i datmhmtlsn of sttinecHiatno The Wnt

ci d sequence alone. WIllert, t Nat ure 20
mOféfsles oA pEITRiga LS, ang s dre st 51@5@401#%9 R aplg e otherwise

predlca Rel ?éf‘s%fttﬁb RRine 8RN @nct Aonk UDGTERNK. g, IWQ%re 2003; 423:
protei'ns t as ligands to activate the Frizzled Z)

444-aii The sfe gesittenefymdmitoylntaorsare atso dakevedde bt osssntidl rﬁgtmmtlon
P.W Trends CGenet. 1996; 12: 382-384; YangSnyder, J.
15 @he &Vnt, prOigins. acBaoligarkd3 36 ;actvatd 3Q2F130&1 (IBhafaatily &f. seven-pass

tramspeanlivincyecaiers e 15eh gfn%zv (ZTéeS %%@F; H85§r1§538,&§§@k3?§"“§nyder I,
et al., "U%L Qiol. q@@@(ﬁ)‘i@@f ‘rll%@rﬂl”éﬁgt byettcne Z\Qﬁ‘zﬁ%el@gg £ 925 230. There

cysteine rich mai n . Hbang et ., Genome Biol.
areZ@ﬁ4knc5vn 23Anler9 34 . t8c Hihefamﬂys (ag. ngea]t Ete@; €ez3of . . Frz10), cach

che1p ?.ﬁ g#> 6K%B%%%V\f£n %Q%t\él%% :I‘II% Sdﬁg%%ﬂ&dﬂléf él]auang et al., Genome Biol.

200000 panat e ¢ hernbflisr £gRAE @bgre®loftRshBBuiBf BéRIcES tHd-Rious Wnt-
or LRP6) and the nenbrane and the cytoplasmc protein

Fripllsheveneans( DUt o bodimeanuoliovecupomil g DL receptor rlaed
pro‘felrr{g) Ja%riigor\r;f%lb@ at%ﬁintge em 6a6{1r?oa%d é[fél Z)aﬂflgsrﬁl% ngﬁ%}n Mh&elled (Dsh)
to ibﬁhhmymvddﬁg{aeﬂﬁg co@plekt i ng in stabilization and
i ncreased transcriptional activity of (3-catenin
[ Peirh&bindMg &t watk to FQ%MS& @m&’dvagegﬁénalﬂa%@la 3@19&339 canonical Wnt
Papkoff, J.” et at., Mol 25 Bi ol
signalpg- mmw]y, drerérbcyrreaémmcmblhza@naland gncr@s@mtra@mtlhh@wg pctivity of

B bRl 300 52 BevoBhan 190 YO RGP0 B S ot

Biod036; 96: BOE-384] orl, ﬁkﬁl @eﬁ‘l@ﬁf&hpﬁ%nam% @cﬁ%@'tﬁr@g%tpﬁfem@y/planar cell

is the nost relevant of the signaling paihways to
polatiey (FERdOPnemW notaleame EWnt/Cay hpathiayJ.VeatahoM.T200d;, Dev. Cell
0 44. Normal 30 activation of this pathway
20(%5 g. %é73277;er| es of downstreamevents culmnating in

the tabilizatjon an |ncrgased | evel s of the

5= it SnonEtny 8F Bt ERRE Ahnihy 1ok Felpyib oF i SV signating

patﬁ%ﬁﬁpﬂoatﬁmdgvé%ﬁh&it ™ el $yhQWad atyshbrer 6, |20§E['3U e Normal
bound to proteins including” e-cadherin. In the

actblotiency tiis \nthwayghegins phegspshoety Idewestrayt epkets ndwminating in the
stalglﬁ_zatlaotn arl]n 11{c§ears]e({ I[re%e{ of &16 protein B-catenin. This protein is normally an
inactive cytoplasmic protein, and is found at the cell membrane bound to proteins including

e-cadherin. In the absence of Wnt ligand, phosphorylated cytoplasmic [-catenin is normally
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WD 2008/ 031009 PCT/ US2007/ 077845 rapidly degraded.
Upon activation of the canonical pathway,

waeRo3horyl ated (3-catenin is transported tRCT/K82007/077845
nucl eus where it further results in transcriptiona

rapadty ideghdah Wpon\aativaiss oftthe gatongahpshwieinplibspdatéated B-catenin is
upregul ation in transcription of these target genes

trapsgaed {6 thecﬁ%@]éswwe i GITEST ITesulth dn dE5HEH UG, Ectivation of various

tar rg%gég ag @éﬁ'uﬁfbgﬁfaﬁ%ﬂ GR t%aﬁgé}ﬁ)ttloged'fe[ﬁesreetﬁ e{ %eﬁé@ leads to
tunor eve Si'nce aberrant "Wt S|gna

chaangpsemr ‘Eheto@llbmdacommewamyregu]etﬂdrts«pressmn of such target genes results in

r 0 eneS| ect i i nhi bitors of t si nalln
tunip e PRHRAE! Sine ihGfint Yl Rt e L i B e KRty igeursor in
carBino e %ff%@cﬁ%p‘irﬁﬁlﬁto% SANRRGOR8E] §‘ Qrd Ioga@@atr %ﬁ@ﬂeho hs cancer

interactions is known in the art. Such npl ecul es can
thepspeetidsect i ve t herapeutic antagonists if they bind the

free 10 ligand in a manner so as to prevent the

i ni Thausa eCepide raepiovass anagneys ©f ligand-rsieptuarl integpctions is known

in %%t hwaﬁp So'olf?chlgesgn%fgllt@qa%%eeq)t(lltvé ﬁﬁeerml | ulgl ap:fl dworml ‘pso]ff Eg 3) bind the free
ligdld ﬁlzll F%ﬁianrn%lc 8P R oWt edhit axdiihtih] f%'cé]ﬂbln gctk%tlmtstéfoaéﬁe the signaling
been identified, based on crystallography data. Dann

patbwant . Solnbleumenimab exiggctolag zioam)n (Eole gmamtﬂ bé tBeististeine-rich

dorgrEpia) oE R FTEAEE riieliof uirth Sy Biod By Wik BB idenifiea,

base@ 6aUsRtMogtaPRY aataasmaﬁn degn, adadiiean2i 86-90 Y00 1Y hBEowseerOfvhile such
a sol uble Frizzl ed domain coupled to an i munogl obulin

Fripgdedy ragmgps g |e’éhlblt\MﬂdlﬁEtth ﬁF élgalrﬁassu%éﬁgwaﬁéo@@&nwltable for
L t Signalin
theégg‘%t%%%éu%&a&;g%ﬁr%& %g r ORCZ lé}%my of %m encgs Cct .
005: i eh, J-C. al.. 96: 354
20885 P hiRu e K tsdorfin st f i REfRBRI Fo as a potental
Wit iRaFdnsst AHas ChRat pdgosed20 THRtpbhtec Eyjpozlifitics eFedt OV\/‘nECSlgnahng
fusion therapeutic were not successful. For exanp

Pathay §UERNCE AVave Y arkAsatemyrpfSsiandere Hot 25 72005¢ Htswé Jcﬁzgtal PNAS,

96: 6(@’5% 156 ey %ng NG thit Iddse ﬂweﬁﬁ'@[? p&tfe Its at creating a
TP (RIgy Hopg g e nd s Byt &

cacy was unstable In vi’vo
solddl} Frivblce @weptor-ﬂ:befuﬁm; thetdbéadic verechut mee@ syl chrresdumpE one such

the rate of crease_in tunor yolune & Qppas
chigygfa @éeﬁgm 181 Qm k7% @Eéhe FeBuREP. (hag H%)zf?faﬁﬁ@ HIW%IB) had
subtoﬂﬁmﬁf 9@%05%’1%}9 urgclné) 25, UHdanSs hﬁstﬂ)‘?@% abd Yri gﬂl%"\ﬂ)asi\/lg§over the Frz

e techni rove the in vivo sta Ity of
(178§ ulchinmga owlystduced thetrhte of ieatdsom winor ebfuewt (av epposed to shrinking

o RS SRS R e b LY Bl Bet B known a
ond @lcHhinbe @ itBRVEaNRE RL Rl RaiARS I Ut r@MEns te@hitfuct, the creation of
hi ndrance of the fusion construct to the target.

effettive theaam@@@l Fegpnséruptocam byviffieirt eyingite & numbengknpblems, including

Wit h en Y0 stabil.it 30, that  act,s
B Thgo g s B ibycbun oPE s e fusion
corfshrudtH& tHdNYENIT 1 ON The i nvention provides for
conmposi tions and their use in methods of diagnosing

andThieat idd NS foredinaliadtdbsidl efapcHCRiBTNAANEEin vivo stability
and in inhibiting cellular
that acts to inhibit Wnt ligand induced cellular signaling.

SUMMARY OF THE INVENTION

The invention provides for compositions and their use in methods of

diagnosing and treating Wnt-mediated disorder, such as cancer, and in inhibiting cellular
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3 WO 2008/ 031009 PCT/ US2007/ 077845 Wht signaling.
Specifically, the invention provides for Wt

wW@rioamamdst s that are chineric nol ecul es conpPCHUSZPOH077845
Frizzl ed domai n conponent, such as a pol ypeptide

Wrdesignabuolg.f ISpogifical By ittezinednt{dar prpviples fai Wit anfegomsts eltht are chimeric

rnoig(ﬂ,l e%_ ecgrn gl(s)lglg::agFézstEn%Pngaﬁn %aﬁbalge&l gs%lgé %%]gﬁ)%%a)%%qiendenved from a
Frig#)éd U]Tg) pro#s® d PrisBéhRAScPhrodiR Qsrae)ng a@ﬁﬂﬁe{g’})ﬁd&ﬁﬁlt(é 9Ror-1, -2,

Wht - nedi at ed di sorders and in |nh|b|t|n cel [ ul ar
etCS)J gmhlanmglm@pglmedf ¢ gpmaive andvibelriusa lprmvﬁhdé% of airlagaosmg and

t rls Frizz conponent
weaffy FREARMD ISR b Mol XEh it Wi RO OPPT
Wht . ant agoni.s rlses a, po i de der.ived froma
Fr zOBF otRsch of &flep e amld% %Oﬁ e‘giﬁlt aBPS?’EFWOWW%%a Frizzled
doRBROEH ot bhe IVHe ABMAEONITHe FSZAG idéfair cBhl‘f)@nétﬁrof the Wnt

at least 1 hour. In 10 another enbodinent, the
antaganag comprises a golypeptidn detived from afra eansmmsalfd&ﬂ srotenn, or a Ror

pro?elﬁl f Ii{lloillg enboog%m?né afShF \?ﬁa%}aganfsttal t%QtéYslginhh%O @ ailtnlee\{sit VPhour. In

andthROgh RIthent! R Wit apfAb@YaNs HetiB@ s, &0 1fBr ¥l W@st 5 hours. In another
half-1ife of at |east days. In a further enbodi nent,

cmbodimep, 2bq BNt dGHEPRISE BifpBhEntive batirlife ©f ag lagstnl day. dmpet another
g RN A e R o
Ao o [l ppBS e %&E%%m”a?wé% ok Rafimal cro

E¢1’§ aom4idERnt PF 1289ptidBkEc&ed H6R thD 0dBtind & @921 (SEQ ID
( (S}E |5 NO 26[§£¥)%§%éph1|:rzlo ( QID I%szc7 méj z1 (BEQ

NG BT SEADIE NCRaIBdT 21 (5EQ 80 NOT Ut Wt ESBadPrsar 21, hFrzs

K t
iRapNoZ IR IRTSED SPRRERapl SR 1D R0 TSR0 1o o
25%, hEerr (SB!Q o N SZG),I’EglddfFris-RISIEQ BEQO: D7D;|@nd216t1x?ﬁ8\)ar1ants thereof. In
yet@éR éﬁ?@ﬂﬁt@dhg%wqhsﬁgl)ﬂ E&%%@%%&%a&%@%?@s saimal CRD (ECD)
dorﬂ&h'ﬂ’cﬁn g@pma @Bgrgﬁgtﬁe%fectehrﬁ&ﬂheggﬁpw &d?l%fsnﬁ%epghmn@g ID NO:

he Frizzle n conponent c rses a ni mal
28)( EERP2 dBHQI I NQMY, RRP3 ($EQ ;i@leCde?OS,eidetMe(;BHQ 3 Whe 31), and

PG ABRAD: 9. Sl ARE b BrG ahah o 1 ie & Jhp s tigdiment, the

FriY8td alohtit h@mpRabadismplisest bemﬁﬁﬂnélz |CQ‘{'D d@®d domain from a Ror
conponent conprises a mature Frz éseptl e sel ected

polypepiide h@leg,p@ fiprciba grom q«vgmeﬁngﬂfdﬂor D W@ 3Boynd hRor2 (SEQ

LD . NO Frz3 (SEQ ID NO 52), hFrz4
b E@Eé% PIYariagfs] %e?ngEgz| D( N 54) hFr z% (er?g ID

hFr 9“93")(t §£@$%7eﬁ%%§%%ﬁ? thloﬁ Hgﬁé‘? QF@@@ PP Ikgoml\ggfes a? thature Frz

pol%‘éiati@@tsbl\é@te&%dnﬁﬂfe%rbﬁ]ﬁ&&@fstm?bfﬁFint(BEQ BFNO: 50), hFrz2 (SEQ ID
I'ypeptide 30 selected fromithe group consisting of

NOs §I12P11F€?§E(§EQDIIN®‘0 63),, hEsZREBEQ SEQI(DDSNOIFIBiXSEQél?I:N’@ 54), hFrz6
SHPTRACsay, A7 S ERTPNOTER bR e R D S7S ge [FER 0 No.
58)Ratid PRizyP e D dp 190! £Df &l {ti@BWhfigntgihettdf, Q@ra&hsthtd@rpbolypeptide
selected from the group consisting of sSFRP1 (SEQ ID NO: 60), sFRP2 (SEQ ID NO: 61),
sFRP3 (SEQ ID NO: 62), sFRP4 (SEQ ID NO: 63), and sFRP5 (SEQ ID NO: 64), and
active variants thereof, or a mature Ror polypeptide selected from the group consisting of

hRorl (SEQ ID NO: 65), and hRor2 (SEQ ID NO: 66), and active variants thereof.
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hRorl (SEQ ID NO 65), and hRor2 (SEQ ID NO 66), and
active variants thereof. 4 WO 2008/ 031009
wWEQNBNBRMD7/ 077845 In a still further enbodi mePCT/USINQ7/077845
Frizzl ed domai n conponent conprises a pro-Frz
pol Impeptiil dertbe| eadioddnéntpthet Frezztpdodgmazo wemponang cofprises a pro-Frz

polggatyde BIREE T srardip PP OREFT S EOLIE S&: Bk (SEQ 1D

N L R S (SRR
(SEJQI@DHWZF(D, h@E’@ (PBQND Nﬂl)41) drde&éﬁEQéD\MGI 4k QFr29 (SEQ ID NO:

15 T8 SPEanSeR RSG5 LB B YRR iU Sy blpoenic

selmd\@omzhm group F@a&sﬁﬁg& mﬁkmsmm NORRY), (BED |(SEQ|QD NO: 46),
, _and sFRPS SSE NGO, active varian
SFR (R 1D NOs e di GSeErQ IDt P: v«m At eI SEQ ID No: 49), and

aaﬁ%%ﬁhﬁsﬁ’b?‘f Jfc conponent derived froman 10

nmunogl o I'n selected fromthe group conS| sting of
I g anot her
Ec Glil'ﬂson e?l’nleloddl%]el}to%l gwl ?g]&ig?m,? f &rls%suer % cminRonen% derlveed from an
im0 etulinesEieeidBo thdeprbep %@ﬂgﬂ@ﬁ@eofcrgmr 168, Ig(% k6d IgG4. In
shown in SEQ ID NGO 67 or SEQID NO 68. In one
anqshgs oumbaskimenty e Vatis amla@(b AO87} aﬂuﬁ%ﬁ%eﬁ“@%ﬂﬁ@@@@ aln yet another

empodlitight 8%@%8&116 Qe&ﬂﬁ rise h?ezfl esql g/?lqﬁ i rtS%Q ID NO: 68.
% g i e g R SR RIRE G

omal n. n one suc I men ris

e t | dePlg‘IE%‘l%eE tﬁb&i{}%tg%mg%%@ﬁ}(e% pg%)?\%p 1.}1% ) tonnecting the

FanﬁiﬁE@nh@nm to/ &k, FRA6mARGRAQME §L§EQH1@>d|}iQent 72) linker is a
In particul ar enbodi nents, the Wit antagoni st

pem@ﬁrdmk%@@ PIHYPEHT e (SEQ B WO: 0).drEYGEGEGLFSEQ 1D NO: 70),

TSNl 7 RIS PP 3L e AR 58 oo

73)lDI\IQ 77), Frz3-Fc (SEQ ID NO. 78), Frz4-Fc (SEQ ID
NO. 79), Frz6-Fc (SEQ ID NO 80), Frz7-Fc (SEQ ID NO

81) In ba#Qulae crbo@nhdatdNGhe VBZR) antﬁ% 1@&ﬁn rﬁEQa:\%ﬂb@é)tlde selected
?:QPSFRP:L Fc (SEQ I D NO Sﬁf\)@{ RP2 Sg N)
fro sraup cosgebingyiNoFraslc ( H2 NQ: [RECzp theNOEQgH) NO: 75), Frzl-
Fe RRRIP . (Pobracs o 1D A0 A Blea T SEEFELNGE, A Frosre (sEQ
ID INﬁtSI9) OR@6- P&&SE@IDTN@LSO) CBdzl7FcaSEEPIRAMNCR 83ar ]FIIZQJIF caBEQ ID NO:
i pi ené%Q ant a on| st _as _descr| b)ed ab
$2vke B é@p@@t 8%} SERETihsVeR(d BA NP ot deERP2{S150 I NO: 85),
sFI{}Uﬁizégsfﬁl(g@b@%(ZS e%‘iﬁme{)k%vs@d‘ﬂ) RI0Y: 897 HEEEFNPS Fe (SEQ ID NO: 88).

ant agon I'n one e I ment

nucAﬁb&leIa%ggcte(ﬁCtﬁg 1Mn 1811 mtryl(?egtfg §0£1H61£ Qg p1{1smg at least one

rrses vect or con equences
phaﬂ‘ﬁﬂaed'utlbli]ld?y adtupthblc Ca@izk dr ep&lpmﬁraab Iaywhu emk@d)mst & dnottarabove.
enbodi nent, the vector is contained in host cells, 30

SUCYeﬁ%@héﬁﬁﬁ’@dtloﬁmhe iM&8Gdn plovided|for @muYeRSici® @éduence encoding
Anot her aspect of the |nvent| on provides for an

anyaek the Véntomtaggnistsadesertbed abayn- i B ong eanbodiment, the nucleic acid encoding

a Wnt antagonist further comprises a vector containing control sequences to which the
nucleic acid is operably linked. In another embodiment, the vector is contained in host cells,

such as a mammalian, insect, E. coli or yeast cell.

Another aspect of the invention provides for an article of manufacture comprising a
composition comprising at least one pharmaceutically acceptable carrier or excipient and a

Wnt antagonist as described above and a container, wherein the Wnt antagonist is contained

5
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conposition conprising at |east one pharnmaceutically
acceptable carrier or excipient and a Wit antagoni st
w@200de3100% bed above and a contai ner, wherein tPET/VH2007/077845
antagoni st is contained 5 WD 2008/031009
witR@Tht/S20iAE0 TVBhS Comﬁat'ﬂ‘dtr furthee comptistsr{er a dabel affiged to the container,

2({1 %Ia 7 efllf{reirp [[% I%qygadléérag%%pl{lg Ibﬁlstp%félfs%ﬁ) the OWnP antagonist
1nd?daﬂf1§'u§‘@6f fh%fc%h{ﬁoﬁhﬁoh Folt e tH&EpQic Rty oRAtABMcSdetection of a
i ndi cating use of the conposi t| on for the therapeutic

Wntmeeshatehdisendedi agnosti ¢ detection of a Wit -medi at ed
di sorder. 5 Yet another aspect of the invention
pr oYete®tlfeo IaSpEC'n(HTthG) chvehtiomiriobides fog aitthed giniahibitgng Wint signaling

. a S|n cont ac he ¢
in af%eﬁch%l Gt f}fngatt'w ”a?ﬁl gghr ??théo?mw@. e aVnt antagonist

corﬁﬁﬂlsﬁ% ed FRPRH Nd&RNROASAorRAd afd FE OB, TNBhe Frizzled domain
rizzli ed domain conponent of the Wit antagoni st

Commnt efetbe Viganipgensi aenptises weellymmmeaieﬁmd %@mtaelfrﬁ ;pr@teln a FRP
pro\%rtl A atﬁg :Qndt?ml Ia Fre]t%lr nrlloo%lmenn[ the np a?tagﬁni, 15 a{:tlxie zn vzvo for at

s ac I'n vivo f
lcaktOUtiour| h &idekdtembe e T’fﬁ@WnﬂaﬁﬁgUﬂi&t iaaE@@anhab fosat least 5 hours.
active in vivo for at Ieast 5 hours. |In_another

In gnpiesicmbrdimanhethowy ntzntaggaist Bas aaig vive haif-lifoef at least 1 day. In yet
and?%gfe' bloﬁﬁlf&lft tﬁée V\b\ﬁ%ﬁ{aﬁ%% o 8{1 %h‘y 50 hatRNed QFJt least 2 days.

as anln VAR

IR St A —

misieIP CRILEE@D) BdmkhifetorRIFrE @@Qbeﬂiﬂé&ie[bcferdqmrﬁ i group consisting of
pol ypepti de selected fromthe consi stin 15
thzﬂ:KgﬁQ(IQé@; BENOFrZRgPEChiE} DP): @% |r4§ N&Q N rﬂﬂa,z@rﬂ (SEQ ID

NP NI R O TP, o

(SHGMDSNOL( 359} ]hIDzNQSEQﬂD N7 26), BEQHD ONSEQED, Nand7), and active
hFrzl O ( d active nts thereof.

Variarﬁltw@ﬁrea f méﬁ aﬁﬁow%ﬁrpemt the Frf%e? ‘J@aﬂ?’a‘b ﬁ%}monent comprises a

miGiEPERENE AWk Frofh o SR gak?@ﬁe@e B %H&%Q _ gragfﬂslsnng of

SFRP pol ypeptide selected f group consi s in
sFRI 63ERPID (NSEQY) BHR®2 (38 113 NRP29),SERPBHSNQ IPNY;: 3§ FRPBP4 (SEQ

1D (5 318 R )5 (TP & it e PRl ey further

ernf)éﬁlfﬂéﬁf th& ']!‘*P@Ql'eﬂ'ﬁi’&nalﬂ Q@mg&h&@ L?Sﬁilpﬁ@é'ﬁa? nia D CRE‘EDt (ECD) domain
omal n roma Ror

rises a mninal '&w
fro nﬁp@mlmtlﬁelselccte@l fiforphetgieurgeansisticp aE hRetl§EEF ID NO: 33), and

and Ror2 (SEQ ID NO 34), and
hROTB%E var| a? ﬁ%%&é@fvaﬂ%s 7 ét a further

enb di qggéﬁh%g%}grgi%zqzng etgg gpg%?@ gomﬁ o,ﬁrolgﬁtgn%]?gg%lpﬁses a mature Frz
t f ,ofn v
polgq%’%ﬂdé slrslz@gte? glg(%{ bl %@sw’i@h\érozfdf@@jéﬂﬁﬁg@ N!(S)@ h@) 2 (SEQ ID NO:

SRR (SEQ ]IDN(]O 526491FrZH BEQ Hzm;)m NEYZSHSEQ HEMNY: 54), hFrz6

(ST e A PR B 3 e et O bER (S 1o o

58)yaiid BRtz$0 ($1E0 8DINO 059)aamPddtife varlrils ﬂfé{ey)p Etﬂtal d&udOsFrp polypeptide
sel ected fromthe gr oup conS| St i

q SER I&SE?SI D

sclogtyd Boy the preop gogsitingofel EQ D NO: 60) sFRP2 (SEQ ID NO: 61),
sFRP3 (SEQ ID NO: 62), sFRP4 (SEQ ID NO. 63), and sFRP5 (SEQ ID NO: 64), and
active variants thereof, or a mature Ror polypeptide selected from the group consisting of

hRorl (SEQ ID NO: 65), and hRor2 (SEQ ID NO: 66), and active variants thereof.
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SFRP3 (SEQ ID NGO 62), sFRP4 (SEQ ID NO 63), and

sFRP5 (SEQ ID NO. 64), and active variants thereof,
W@er008/08mduUr e Ror pol ypepti de sel ected from t hePQF/osgw07/077845

consisting of hRorl (SEQ ID NO 65), and hRor2 (SEQ

| D NCr s8B)fprthercenatmidiraenty thei Bz dt dvenao fcomBoidt comprises a pro-Frz

2008/ 03 009 PCT/ US2007/ 077845 |
POl AR NEREI din PR o caiae &1 bR Ny drg (sEQ D
NCORR@), hiEZz3 POtk ngma)dﬁ)SElb@@ggQ’\glmtb HFQYRSE ID NO 39), hFrz6
consi sting of hFrzl (SEQ I

35 rz2 (SE
(SE@ID38Y; 4hFhEi37 (SEQ 1@@041)3?1&%%%5@@ 5@9420; e 38FQ 1D NO:

h h
43)( E%%%?ﬁo(é%l}glﬁé 4%) (“EFEZQG? SE%anZt)h’ereRE g }Zl‘g-r:sgzrq pelypeptide
scldVd Frodihe oRup LR, HEHRP DSKY IBAO: Ayl sEHRPD (SEQ ID NO: 46),

vari ants thereof pol ypepti de sel ect

- SFr ed

FR DA Dy Nel i bortR e (S 3B SPRED). {RE HRF NSEQ 8 NO: 49). and
NO 46 FRP3 (SEQ I D NO 47 FRP4

actf"éé%ﬁf'%?ﬁ%@ and)sFRSﬁs (SEEQ |8 NO. 49), lmds

act ve var
St QOB DECR! b BRSPS GLI T b b fhved rom n
1mﬂ19n(bgl6mmgie®&t€d fromeihe r@@b fcommtinigeofOTo@MP 18GDSIKLI BAd 1gG4. In
&3 an I n another enbodi nent,

I'g
anqth@ q'—fequsmé@tr |thﬁe Cfip cswrla |ﬁ@m annlﬁﬁﬂogmamnglwulmn Jfetret another

R e %gE%ﬂ% BFen SF? Bne ‘oo SR RGES 1

ant oni st r rISES a nker connect

A B R O VR TBREEE R st PR €] [ Minceting the
Fri 218D dbmBint cont ﬁeﬂtltﬁ kB¢ Ft JomaREPln 6 erdbodimbite theSlikiadr &Sa peptide

ESGGGGVT ( SEQ | D 69), LESGGGGVT (

NG
linkgraaas § RESEQ 1D NWEﬁ@Q@G‘fS&SEQﬁ@)NOa%ﬁ@ GRAQVT

S W t agon @?%:oé‘érl 5227§a%%4 5‘%@%@% FQB'? 130 73).

Hg %é F‘}ﬁcﬁé’l@%)tﬂg ﬁ& fQ’i E%%&Téé&%}%%ﬁga'\%ypq}nde selected
froié;tﬁgg? {(oggﬁsﬁh% (gfg':rzﬁb §SEQZI@IEQ (75}E@rﬂ5D5 Edﬂ) NO 75), Frzl-Fc

Frz6-Fc (SE
(SHE 3B NQ: (QEHZRENSEQRD N r729-FFfé3fS§%33 sm FOMd-Fc (SEQ ID

e

Frz3 BFRR4SEQ ITBEQ: I8B), NERPB-Fk, (SEQdIDsNBPBélF@FRBE@E@INQJO 85), sFRP3-
8 In one enbodi nent of this e cell is
Fe g“cﬁ@ AP A 8D HRY4aE %‘a%%lD Ay 8t7he'md éﬁ%ﬁﬁf C&%EQHPsN@r &

is a ther ageutl cally effective amount. |n another
enbBdpresmbodiment g thipmetiognticiagl ip saufpmed fyidyn a mammal and the

amgﬁﬁt a\dﬁ{lﬁlgfgltre(afls gtlm#peﬁhgf éff&gtlﬁ%ﬂgglﬂﬁnﬁ ng{%ﬁé‘f‘%tﬁlbodlment the Wnt

n-anot’her e
mgha[lhighleSultSI’fr(ﬁﬁ adivatRingifed Wig sigalihg Somportelne thralhglb$dma1f¢ mutation.

In e SR G e O OnAIO MR EBUBCE S It S TPl ronth of
theRERY I16& aﬁ%e@erﬁﬁ&?gntoﬁe B4 c@r Mt - medi at ed

Isorder in a mamm ering t erefrom conpri si ng

admAﬂbﬁltEIe 5§p%gt 5Pt qﬁv&ﬁ%roxﬂdes for a method of treating a Wnt-mediated

disorder in a mammal suffering therefrom, comprising administering to the mammal a
therapeutically effective amount of a Wnt antagonist comprising a Frizzled domain
component and a Fc domain. The Frizzled domain component of the Wnt antagonist
comprises a polypeptide derived from a Frz protein, a FRP protein, or a Ror protein. In one

embodiment, the Wnt antagonist is active in vivo for at least 1 hour. In another embodiment,
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30 therapeutically effective anobunt of a Wt

ant agoni st conprising a Frizzled domai n conponent and
wW@2008/08l00mi n. The Frizzl ed donai n conponent of PETIESA0A1/077845

ant agoni st conprises a polypeptide derived froma Frz
thepWat entagorast ERRctpreoineiivy, foprat dealRof hpnst dinrmnother ombodiment, the Wnt

antSEORR Gt S8 T, I3 1B Flar ol et mmplhgiopinbodifient, the War
300 031009, RCTHASRRGHLOREG4Budkbe Wit ant ot 1

actlve in vivo for at least 5 hours. |In another

haI ?‘d%l !ﬁ?ﬂ‘t‘fo fefnlBSd eag to?ﬁﬁsa @&ts{herrar&z?e'a do a\rl'ﬁ ¥&mponent comprises a

I n yet anot
mlmntabdliRIﬁa(ECD) Hemyihtfrorantiag @Dl@bpﬁt&ssetmtadrfmm\th)s group consisting of

v GRRUDONED) R R BT K- a8 LR S . T (seQ 1o

N@Qﬁprhmss ée QEIDYNOI m:) hi&20 ($EGPD Idorrm)nhﬁlrz@r(sEQﬁDZNo 24), hFrz8

pept i Sel ected from the group consisting o
(SEQEIIEI N@SQ@) oD, (SIS IDhNOz 2672 Sag hiivz NO(SHQ)ID NF} 72, and active

Var&&’F Qf%eo% %eg) (fggg thellplzz%:(li dg@%’ﬁ} é)r@ §45>ornprlses

mififaZ BRI GED ) dIniieh frgﬁj) a sF’R:F ﬁ&yﬁeﬂﬁ@e k&) EY frdh) the gflﬁﬁp con51st1ng of
hFrz| O §§@§$ID NO._ 27), and active variants th
SFRIyl (37Q t%éf sk BRI NQ:R9) FERP ﬁl(gﬁQd]@hﬂQW 30) SFRP4 (SEQ

D Wﬁ%@? %?EP (%E@S\g? éﬂ? @di)f Eﬂg&m ﬁﬁg (el QMmN Rz%{“d further

as po ypepti group consisti
embddimehiRRlle FSELed [oMain 28mposdREEmpHEESY 4 bhikithal 20RD (ECD) domain

FRP3 EQID NO 3 FRP4 ( SE
fropRRar @E@%ﬂt@e %ﬁctsgfmng}h& i G0oiptire A PROTUSFRDMD NGy 33), and
thﬁQt Sﬁ(j MN@QI’M e diva8Atiantt hféré:orf i zz|l ed donain

onent conprlses a mni mal D (ECD) domain froma

T A5 O R i e

polgpeptiae tseheetedt dronatiesgrotie cemdistingrofy (3E@ ID MO h&0), hFrz2 (SEQ ID NO:
s R TR S e P B sSRRL 500,
gt . g7 CEQUME RO SHEIS RRLE Mo sz o
58 ErdzBErz BEQSEQ INONO5 49), ahdatBe vaBEDS t@r@d@ orﬁajlatutﬂstzﬁ polypeptide

SRR N gl 8 RAB S ol R0 o o,

sFRIY | @M@ b hen esst), sli’RPAi (SBOUITE N&J=r 63) P oY prapit s @%ID NO: 64), and
sel ected fromthe group consi sting of sFRP1 (SE
actiNg vagiglts terRp of s@@tm@ RNay p@ypeptidg sﬁpge@ $eo Id mp conswtmg of

hR%r%L(SEQEIBDﬁIg( %5, cPPﬁ'O2 (g%g)%ﬁlﬂ %E)R éc%e%g arlanNO there

ol sel ected frao ro consi stin )
P Rl SR Srtoagasns. Iy FrgEs oty F%'nmaﬁ'len%e?mplawa a pro-Frz
poldfdpte s¥REdedMiotn R8s eor%fsnhg oShFtA BB ITENO: 35), hFrz2 (SEQ ID

enbodi nents, the Frizzl ed domai n conponent conprises a
NQyB36), biFpz3 p%lr?@@Eﬁﬂ@d@)gbﬁr@ét@mﬂ})&i@nﬁ@ QF@MSEQ ID NO: 39), hFrz6

SERIPYR 8, 5,19, WS, IS (3R o 0

430khd ﬁFfzSEQSEQ NONG94), bicd é&we(faE@nﬂthM&f 40)a, 1’6%&3217 polypeptlde
(SEQ. 1D NGO 41), hFrz8 (SEQ I D _NO 2) hFrz9 8)

selpgtgd from the group consisting of sSFRP1 (SEQ ID NO: 45), sFRP (SEQ ID NO: 46),

sFRP3 (SEQ ID NO: 47), sFRP4 (SEQ ID NO: 48), and sFRP5 (SEQ ID NO: 49), and

active variants thereof.
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43), and hFrzl O (SEQ ID NO 44), and active variants
thereof, or a pro-sFrp polypeptide 30 selected from

W0 b@8gswup consi sting of sFRPL (SEQ I D NO 45)PCEHBERIBR7/077845
(SEQ ID NO 46), sFRP3 (SEQID NO 47), sFRP4 (SEQ ID
NO: Im@)e, erabmﬂimﬁﬁ?ﬂle(WEQaﬂltEth cbBprisesna Fc agmpoment derived from an

i IR o e GAED SREAYER S So Gy AR £G4, In

ancﬁﬁ’éfpé?ﬂ@d'ﬂimgﬁr iy e fik Qieyioed ﬁ‘o‘ﬁméﬁol%bqbiﬂﬁﬂlﬁno%%tﬁﬁhedln yet another
fromthe group consisting of Ig | gQ&2, nd

1 gG3
embegiment the Faseduseee shobadh Skl ID Nl(ib 6For SEQIE Nek 68f rom
an 1 gGl i munogl obulin. In yet another enbodi ment the
Fc bequensebalowt, iWniSEQagdniNCfurGier mon@ﬁ@:sl Ner 6&nnécting the

N e enbodi nent , t _.ant agoni st furt co
Prigdlsk RGBTy A FEfPod Foct ciiel PO D gt 1 a pepride
hnl&éﬂ%u&pasd@mmc;w(m@ mmd@gmsc(;tm}w 9=0] IDSN@ 70), GRAQVT

peptide |inker such as ES
(SE_(EBQBQQ;W) (BRAQYI NEEQZD) NOGRRQuT ARSEAQ NTI\KSE ILD NO: 73).
VWRAQVT (SEQ ID NO 72), and ARGRAQ VT (SEQ ID NO 73).
In hapanti«:ullaarenﬁlmtiimnbnmnhs thent‘d@dmiand:cagnmesta polypeptide selected

oGRS P SR 12 SERSE KB 740 LR I B, 75 ot e
(sé;%m@ Z%d*}f B2 b ésl(egfﬁo N@7§@) %r@j{gc ESE?SI%NPSE@NEQM (SEQ ID

NO74p), HerG-Be E&EQ $EQJ®DS<NOFHQ’OBC (SBQ 1D MO BEF 1D AOSEQLID NO: 82),

1AL S50 PR RSPy SRR e TRB A B0 15, s

Fc 65TRP3D Nto: {6SEBRIPA-INQSESSID N&F-IR74 -ahe sEIRESFL IDBND: 88
Cand SFRP5- ﬁ? (SEQIINg I\Elgﬁ 88) . 155L aI nsone enb@?)%@nent of )

thi § 8Bt Rathodih&:t drsad %{etﬂoﬂ ah& Qidordr Ak i f %El@tﬁrM?feratlve disorder
di sorder associated wth abérrant Wht signaling
assadnfedivith abienraah Bitiergnelviw aétivetyt , Intdnetheb embadimenhtthe aberrant Wnt
resul ts. fromincr expr essi

I
g G T, e R O B Gt Bl Bl another

edeSdlhieflﬁ rtﬂé e ped I FBabes disSrdeans @finces Uibh as oFf co@dﬂ ©dhcer, colorectal
cancer, colorectal cancer, breast cancer, |eukem a,

cangpy, SFeast, capgernigdkamisplwmasnergnedublobisstonsst her aspect of
the invention provides for a nethod for detecting the
pr eéfehwthanfaswcmf thgriotaaiinn pewngusifei agedwat fac tétagingttbe presence

S e wi.th a Wt. ant oni sf, .as descr.] be
of §ARL Brafkih e udiing 5RO el Sriols Sitho® By RStiniag s doscribed
abdve! waerm thd§rddbhceadtt Ae@ApIek, ordthe bNHind IELbétwkesn the Wnt antagonist
i ndi cative of the presence of a Wit protein and/or

ands Wl is) indisave efthsdpiesanes of eV preinf andfceyignaling.  In one
erngg(m}}ghts Ghc ettl?cwrhﬂﬂlt%ﬁ 8811:11‘[3%19 héie%{r%{mﬁ’lfg 1¥VHr1]e %V%P %k'\{}g‘[ k@nahng is

errant, er co

abdrigt, Itk thofi flitedicogptiBing lkemp airiipd Ehetlevell o€ buﬂdmgah then saanple to the
second sanmpl e known to have ph si.ol ogi cal norna
level lgr?af»qca@d synplgrapwaito hBthHIilW PRl Wenﬂ,ra«#%ttsr%@ ing A Lovl of
I t I
bir TR K Gty By S 7 IOV?&S%EIE {FFRENR, SETR! Sk s dpdicative of
abeerbo N ntesngnalingne lalyer arantlicr \Whibodirgerd) thagibesarftiWinh eugnahng is further

indicative of the presence of a Wnt-mediated disorder, such as cancer.

Another aspect of the invention provides for a method of modulating the expression
of a Wnt target gene in a cell characterized by activated or excessive Wnt signaling,

comprising contact the cell with an effective amount of a Wnt antagonist described above.
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i ndicative of the presence of a Wit-nedi ated di sorder,

such as cancer. 30 Anot her aspect of the invention
w@e@sioswsd f or a net hod of nodul ati ng the expr eBGSI/UR00T6077845

a Wit target gene in a cell characterized by activated

or ¥xtasghoraspbt oSihgnaydntgn pravodgsripsa nthoolnifaberapduically treating

el | ith an effecti.ve anpunt of a Wht ant agonist.
2 ifioribsl Ghee cogbis 0a I BaTaLS S TSDE Y BFeiyg amount of a
WY@ ABRNESmASPRE L Fofzleh lohPWEBSIPEhcRT BYd 898 d@ai® The Frizzled

met hod of therapeutically treating a Wit -nedi at ed
domainceampangntppf $hen§Vridantadosisé rdonyrisest heradysptide aetiyed from a Frz

ffectiye amunt of a . Wht. antagoni.st co sing a. . . .
profiit TR Pl o o SrioBrstl iR RR Rl e Wil Banist is aciive i
vivitbizal1edt 1 4RI h sIReReodihert e Wikt anig@gBnisSictive in vivo for at

conprises a polypeptide derived froma Frz 5 protein

leagt iy By anogher smbadieant. fheo Nt ntaganisieas aitib dirii-life of at least
o s . : . for. at. ‘

| e Y90 ARSI SRR ol Pl AR for a2
dayactive in vivo for at [least 5 hours. In another

enbodi ment, the Wht antagoni st has an in vivo

hal fir 4 ififrehc@bm®bdin@as bf thls sp¥et, the Bredzlcdnidil¥@k component comprises a

enbodi nent, the Wit ant anoni st has an in vivo

T

minjgtef ORI €5QP) dempigsam 2 Fragplypenislel s¢logtodiframdhe group consisting of
e SRSELIPINO0 ) kB AgRero MBS E AL BRI 20 s sm0 0

NOER2), hFr3sEEQ e Nkl 2201 eitz6 (SEQ 1hNQr 28)phBan$SEQIIDGNOS 24), hFrz8
hFr zI S| IDNO 1 hFr z SEQ | D r 19 hErz3 )
(SHEHD) NETRE) By SERL 1P N30 anfciErally (SHRIDs MO, #9d active
Varmgts t%%)e f.hﬁlr feq a(f‘éﬁ%tl Mlmgﬁ)t) thehfﬁ’{z%l?ed(&%giﬂ Ebrhgané;%f" zomprises a

hFrz8  (SEQ 1D NO 25, hFrzd (SEQ 1D NO 26). an
mifmFra CRD GEP) donNn fidih) 4 sSERRIpagpépride $8catad framt the group consisting of

SPRICTETR I, T LS O T R LD g sk

ID fNOMB B, SERBFRPS XBEgt j18) W@:ei%s:ﬁﬁ"dj abth @M drDBtsOhesBf. In yet a further
consisting of sFRP1 (SEQ ID NO 28), sFRP2 (SEQ I D

emiyplinegY  the FRRZlcd Se@aiponapoBny compRrw ¢ SHOmMAIERP; (ECD) domain
1 nd. SERP LD NQ . 32 nd..act i i ,
ol RafPol g sbighpy ek iy P RBUE O KBRSl v0: 599, ana

hREQNBED KONPOBEN nd aRkivadsntathdrddfmal CRD (ECD) domai n
20 from a Ror pol ypeptide selected fromthe group

Congj $dtlaTortRdr ARRUImEnER: FRZNEY dédhin BRPonbRRbApiRERQ mature Frz

ID NO 34), and active variants thereof. In yet a
polyypentide scleptiod diome Hie, 2roe comsistinged: iR NOnponbhtz2 (SEQ ID NO:

. = .
sup BT IRGMRG o et AP REN GGy hE S TS pGERT NG 5. hras
(SENPID M) 55)FFiz3 ($50QD RONGK), hE)z8 ($BED NSEG 7)Y (SEQ ID NO:
53) hFrzSéSE&@I}D NO 54), hFrz6 25 (SEQ ID NO 55), ,
58 rhd Mz SES TR IRANO5YY), andcsige vayayty thengof, o3 7)matks shgp polypeptide
1 58 .
seléc?%&rba MQ_gmltﬁp éotnﬁi'%‘ﬂﬁ Pf&ﬁfkﬁ (%Ib%@%(&fgggg%g%?g D NO: 61),

I ve varitant's ere or a ure sFr
sFR e SESH 1D Motn 62)e sBRBUAGSEQND) B0 : P ) pfinds LS (SEQRIDINO: 64), and

NGO 60), sFRP2 (SEQ ID NO 61), . sFRP3 EQ I D NO -
act@g)\:arlg%gp{ erg@é@g p@%{[@e ]I’B\%pr) Poﬁg%ﬁﬂ)tlgé cteé%@% @el\@_ou% &?I}smtlng of
hR@IrICtSEQ ID NO: 65), and hRor2 (SEQ ID NO: 66), and active variants thereof.

In a still further embodiment, the Frizzled domain component comprises a pro-Frz
polypeptide selected from the group consisting of hFrz1 (SEQ ID NO: 35), hFrz2 (SEQ ID
NO: 36), hFrz3 (SEQ ID NO: 37), hFrz4 (SEQ ID NO: 38), hFrz5 (SEQ ID NO: 39), hFrz6

10
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active variants thereof, or a mature Ror pol ypeptide
sel ected fromthe group consisting of 30 hRorl (SEQ

WO DoRIB1065) , and hRor2 (SEQ I D NO 66), and ack¢mEsS2007/077845
variants thereof. In a still further enbodi nent, the

(SHQ RN @d4@ohEizi (SBRPENRIYL: 4dariFires €5EQ IPMOFA2), hFrz9 (SEQ ID NO:

1P gpd PRPap SR IS R 5OR et Ris BT i brfrsFams polypeptide
seléc@c%(}rbllﬁ O grct )eon@ﬂ: tigd of SEEP1 D30 45 sERPE ?g%llﬁ NO: 46),
hEr 7 2008/ 03 PCT/ us 007/ 07784

SFR%QSSHQ N@)NQO§17) ISERJH (£8edD UQ\IGS)A@J)d sl SEGHED NO: 49), and
NQ: %;tStthr 29 (SEQ ID NO 43), and hFrzl O (SEQ ID
ac kvﬁvaﬂ ahd active variants thereof, or a pr o- sFrp
sel ect fromthe roup consi stin

ol tid
Rﬁi ‘?@6}' eqdﬁn% %Q?S nt %?—tﬁ%%“'(t BPFsESNDE © &%ljlpolgeglgﬁggved from an
1m1§1§§%oclﬂﬁh|ﬂqaé]:@d fr§1%%4 droERcbiiMNRg 6‘f8ig»GlarI§G§ FRRS 6RERG4. In

, and 5 active varlantsthe " I'n one
ancéh@o@nbmhmentt lee VAatis adetisier hifom aooﬁgﬁrlu mu@gidauhn In yet another

emlﬁ?%f%eflﬁ G St G o8 el TR 7 R RS

. not her odi ment Fc IS der| \Y; )
e et Pl o anigonss; Mt faimprist Baiish: CopRgsting the
FnEzqe@ 8&%1@1@0@%11%9% tb IhSEQdbRaMNC: 1180 minbR, M 1ifi@r is a peptide

In one enbodi nent, Wit antagoni st further conprises
llnlesrlsuﬁkmES,@Gﬁ}éﬁfT (ngQ thie N@r 6% z1LBGEGRY h (BoQdbrent 7)o GRAQVT

ST IRy Sl Aol o
R SR BT o R e iy i

froﬁlnthQ%f&ub%hﬁﬁtlr%m%g@@t(§EQtheNWt74ﬁ‘F¥z%gF’@$SS}§Q ID NO: 75), Frz1-Fc

onpri ses a po epti de selected 5 from gr oup
(SEQHSINDi Ty, Blfz2ﬁcz(§EQ:Hl SER 77 M3 -FZ4$EQAPZSOFE3), SEQ-FO(SEQ ID

Frzl-F S D J s.FC
N0 Rl IO B PR RF R (S 1 NG (TP B wo: s
Frzd §)Fc (BEQOHINOL SR sFRPNG.: (881, IDFND/ 8&}: sFlSEQ(SIEQ MONB135), sSFRP3-
Frz9- FE\KSSEQlDNO 82 Frzl O Fc (SEQ I D NO 83),
Fe 631D O (8B FRB 4N ( ) ID SERBY), st RBS Ko(SBQ)ID NO: 88).
SFRP3- Fc (SEQ ID NO 86), sFRPA-Fc (SEQ ID NO_ 87),
andTh@RQBmﬁetra(t@EQJf Dlel\l@rltasaylst azmsirﬂwensadnbquw an¢rgpseofn size or

advdﬁlpge aeg{‘} gl% gfg‘!ﬁ% af ﬁ%sgél{s}%e?{] i SUbSelnﬂ)gﬁgltégllé,g e % ﬁl%&lﬁtnatlsonzoef the Wnt

ant@FHRA irERNG in theecAbAbAS tizabl Qveffy dihtle Wiicer. ANt 8@@Hr $nbodiment,
results in the reduction in size or severity of the

thecaghneipistratiqn eheh¥mt aptgeenisfeisduces tthe tupden burden af thmca@ﬁer- In yet
anottf?e? emtodﬁ]pén‘? gcﬁg hcﬁ{untlsﬁ H&? ﬁ‘%{hg %Vﬁt%a{g(oﬁﬂ{ Qlﬁg tﬁ)efc

er e mni s ratlon

o p%%?thS% am%{ BRO Tiveition BulviBs PRI e’ e 2" Ft Shiggpuist in the

mafifad@fNoSta hitdidaMmentmBtufRCiredtMerl of amesli GasTeBtatilOrdiddi@er. Wnt
treatnment of a cell proliferative disorder. Wt

antaganay SAMSTisesonii7zdekdemain icomperend R A i cclomsim e hbe Briazled domain
corﬁlgon%g{r@f e \Jﬂ%nﬁgb&lég c?ognp(il%n:saé Bolypeptlde derived from a Frz protein, a FRP

protein, or a Ror protein. In one embodiment, the Wnt antagonist is active in vivo for at
least 1 hour. In another embodiment, the Wnt antagonist is active in vivo for at least 5 hours.
In another embodiment, the Wnt antagonist has an in vivo half-life of at least 1 day. In yet

another embodiment, the Wnt antagonist has an in vivo half-life of at least 2 days.
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conmponent of the Wht antagoni st conprises a
pol ypepti de derived froma Frz protein, a FRP
WEe@BOB109 or a Ror protein. In one enbodi ment, PETESA0AT/077845
antagonist is active in vivo for at 30 |least 1 hour.
| n Enofirérer embodinmmanbf thihaspet tlarﬁr&gh:dl dimais caroponcat C(Dmprlses

iR, SRS GRPL O Rae T il 4 0l PRER e dgForadhy Bl Csisting of
hF&@XSEQrIDyND 1NakRer sg@mlmnb ng ﬁﬂM%)SﬁFrm (SEQ ID
)

has an in vivo half-life of at east days.
N2 @@B/W@O((S@Q?tﬁrmmmmwm A NOf 2t hl?enz7 é&‘@@ an?éﬁt 24), hFrz8

A2 ;235 0 T 5, X SO ORI N 27, s

varR@tsyeRbf. db $&lcfttbel dnunihbe, theQuRzkdn®in®iin Benpdnent comprises a
hFr z| Rbsﬁgm NO. 18), hFrz2 (SEQ ID NO  19), hFrz3
migiggaty- D)xpmaip ﬁpaua gt plppenide selegted fipfythe grmp cpppisting of

s A BTy REP SRR RSl AR R ) O ag e sxo

ID N zB D), aEQFRPS NEEQ2IT) N@xnil)aehd vetivevedriaatyt thetch€r dofyet a further
yet a further enbodi nent, the Frizzled do
em%%@&ﬂte ibe Erprt somam componrRt C@P@Bﬂ@@écb)rmawga @Pr Gifa 1Y) domain
F
RPN o8 S D O I U AT BN 39,
hRGISEQEQDINSO: 38), and k¢ vaSEs tHe@olO.  31), and sFRP5
(SEQ ID NO 32), and active variants thereof. In yet a

f ur trhgot a]fﬁrtbﬁﬁ‘bmﬂjoﬂm‘ilént thb €rikzled dbradindomponert mmm@nmta mature Frz
conpr.i ses a. mni CRD ( ECD) n

polyperjide selcefed dem o aﬂqse%@g@?f”@&%lﬁé}?@ ?ngglfﬁ (SEQ ID NO:
shRReFS (SEQ 1PN 5223P1Frz@ N4EQhPND: (é%Eth:IQs NPEQSHH N@N§Y), hFrz6

active varlants théreof. Tn'yet a further enbod nent
(SHQEDYO z2¥)e tiIFGG(BEQ EDMED rﬁ@mtthh(ﬂE@ éb MOnaT hErzFJr(SEQ ID NO:

SSPWP tl%%%@gb%(h f r o VP 5 r ou h%gegglﬂsrtai rﬂ%}u%gs'F(%E@ypeptide
seléc@d\@om&%} r(hi: @04151(9 F BFRNGY ﬁ% IDrﬁOZ 5% SERPD ?E@ ID NO: 61),

hFr z6 I 55
ﬁ%EQEIZEd\IhDQSQ} SERAA, (E’rﬁt% 2D 1(495@3) D FRP§8§SEQHHQ NO: 64), and
acthl% Vzalrl nt% fD OINQ mﬁgl)e R@‘n 14 eé)lelﬁ ?lggte I’fllto‘?n %lﬂeigr u% ‘consisting of

ure sFrp po ypepti rom
hR61Q r’(SESI IDWO0eb5% ERP&Ré@I:‘(QEUJD\KDO. 60), ané kEAR2 vaBheX u{éré‘d@
61), SFRP3 (SEQ ID NO 62), sFRP4 (SEQ ID NO 63),

andisERRR PR dntdd¥ithefidihe BDGIAMARSdiA ‘é@m}é@ﬁén@@hﬁprlses a pro-Frz

thereof, or a nature Ror pol ypepti de sel ected fromth

polypentiide selaetcd fiony thsferomRennsistisgEof hﬁzmSEQsI)D I\Lﬁ)ﬁd%SBstdﬁrzz (SEQ ID
NO( §E hIF]r 3?@@(?@ %@gxd/r)l,e ;P:rzly ﬁq}é’é‘ﬁ)ﬁ\i@fs r‘%%’ SEJ) NDANO: 39), hFrz6
(SE(QJEIID(N”(&MO)CIQIFF@V (SEQ 1D 004 Pt BFr-BqbEQeIpt Kae 4 43)3I BE@SEQ ID NO:

grou conS|st|ng of hFrzl (SEQ ID NO 35
43)h maci @F{ZéQQSSE NSO89, anpotive Qrenisphniest. 37y, PRty polypeptide

L e

sFRIZY , (Siey 19 NGEQ ), BFREY (SEQ)ID Aitd 485y addOsHRIEY SHD) NO: NO: 49), and
44), .and actlve variants thereof, or a pro-sFrp

actiy§WHEpt H¥Eofsel ect ed from the group consisting of
sFRP1 (SEQ I D NO 45 sFRP2 (SEQ I D NO_ 46),

In one embodiment, the Wnt antagonist comprises a Fc component derived from an
immunoglobulin selected from the group consisting of IgG1, 1gG2, I1gG3 and IgG4. In
another embodiment, the Fc is derived from an IgGl immunoglobulin. In yet another

embodiment the Fc sequence shown in SEQ ID NO: 67 or SEQ ID NO: 68.
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SFRP3 (SEQ ID NO 47), sFRP4 (SEQ ID NO 48), and

sFRP5 (SEQ ID NO 49), and active variants thereof.
WQ@oBM31MEe enbodi ment, the Wit ant agoni st conpPCEES2087/077845

Fc conponent derived froman i mrunogl obulin selected

from ohe gulmdmmennsVst ianﬂggmﬁstl f}@:h,er Iog@;b;risd:sg%lilai{w connecting the

N anot her 0 t Fc is deriyv from
Frigdled emtin amOBF UL Th ARy - Urivtes bbb el hoe peptide
lintk& sﬁﬁﬂéseEls?@Gé}Wm(SEgrﬁE@«b% E%G@G@E@E@Iﬁ@uoﬁ%) GRAQVT

12 WO 2008/ 031009 / US2007/ 077845 | n one enbodi nent
(SE@QID a¥?:ag onWRA QYT HER DNt 7DeenbARGRAR VECRRQMD NY: 73).

the Frizzled domain conponent to the Fc domain. In

onelre pixdidithae rmbotlimeenits, rtke rtWis astagapiti chenprises kepolgpaptide selected

frogl?ﬁleESCH%\/Twﬁm t(régél i %(g%pwzéé%%ﬂg!m)m Frz1-Fe
(SEN D ARFRAGVE, erSFeC{AE@ TONO?3)7y, 23 BcRIEDI IBUNS 78), Frz4-Fc (SEQ ID

enbodi ment's, the t antagoni st conprises a
NOdey;f@;ﬁ -Fel6SEQIIBANQHS0X Fb?ﬂrECh@SFgﬂ JapNQ:ohi9i BizPg (GEQ ID NO: 82),

o3 S5t PER RSPk CHEDLF S SRR R oo 5, s

F ESE@ﬂ‘EtN JFR PNQF IO NOA 875, a0 SR PRF TB)NO: 88
CFrzG Fc(?g_g%lDNoc(sg%gQ Frz7- an?SEQIDKI(Ig@gl) )

Fr 2§ bge eb&AikdentNehe 84 prolffertif 6?50&@5@ EzQic%psuc%335 colon cancer,
sFRP1-Fc (SEQ I D NG 84)p sFRP2 (SEQ I D NGO 85),

colgrRRBcanter, breagtSEQdrJemomigaglions s Rr4m bl oBEGomBs NO;
87), and sFRP5-Fc (SEQ ID NO 88). In one enbodi nent,
the cell prolifeDESCRIPIION Od THE EIGGICRESsuch as
col on cancer, colorectal cancer, breast cancer,

Figuee el 4, aldrévdares sumare dfl tHeobinasicalmagit sidn&uin} bath@ly Goth in the
THE FI GURES Figure 1 is an abbrevi ated sunmary of t he

“ofE IORACEHE stk assielhad thAgoh RIHEEYC B8'Ch in the 15 "of f'
or inactive state as well as the "on" or active state.

Figﬂirg drie axchemaficsdingiann feprasprifieantriegeeermcriigardomain linked to the

Frizzle i xatnrlg1 ] ul%rllga in linked to the Fc region

rqglon%a rmuno Eo 81r1rla| n. Figure 3 is an
nment..of the l.ed

Figiet S00gh Plﬁﬁnévenaaﬁéﬁ? MR g A PP B hinfar Jamains. Fieure 34

sho¥fs éth@hﬁ?ﬁiern@‘éﬁ kﬁ&é}@facglﬁﬂﬁ' ﬂ&nﬂﬁs bhenelfh chPFIEﬂl&iZi')zl%@ems (SEQ ID
proteins (SEQ : and t he ro-s

Nq@r éivéflhgnd( @E@ I SREE: prat@imgﬁE N@spﬂ@a% vedhpie Hrshows an
ah@me%? EF @1@ 6?%?%61helar ?Fgrg%%? 8 atlgﬁ g@?led prot%}n%{g?:l(? 1] NOs 50-59),

and i BR@E GFRPNSotecDEQ@EQ INONDs660-64), , asawelival lheaﬁctth&ﬂlular domains of
extracel lul ar donmins of the mature Ror proteins (SEQ

thejmmpingeR orgrotgy (SERH MPs s p@uSdmipierepigRespre Roxrdaip, gray, identical
resféflagp%ﬂe%i‘éhcaté@ %g dUeSR" Kikiidt fRidGGs 9%4 I%H'a§l§§rdlc ba51c polar and

ar residues are grouped as acl
no@apala 5ImBigu o3 By the Inninfeha WCRD IBCDX) hienmrm 5] hndfd%l&c( lE&BED}en the two

domai ns are jndi tween the two boxed arrowed
boygdpgowed %@%ﬁaﬁﬁ 5\%3@ 2%73_%’)?

Figure 4 shows the sequences of the Frz (156)-Fc and Frz (173)-Fc chimeric constructs.
Figure 4A shows the longer Frz (173)-Fc sequence (SEQ ID NO: 113). Shown in bold (i.c.,

first 24 N-terminal amino acid residues) is the leader signal sequence. Residues 25-27 are
alanine residues that may be present or absent in the mature protein. Shown in boxed text
(i.e., residues 157-173) are the additional sequences of the Frz8 receptors that distinguish the

longer (Frz173) from the shorter (Frz156) chimeric constructs. The linker sequence (i.c.,
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Figure 4 shows the sequences of the Frz (156)-Fc and
Frz (173)-Fc chinmeric constructs. Figure 4A shows the

WO 2008081007 z (173) - Fc sequence (SEQ I D NO 113)PCBOs2M7/077845
inbold (i.e., first 24 Ntermnal amno acid

resrdass dis¥2) » m‘abrliredd@rhﬂsngﬂzﬂc deopiencguenRess dueen in italics (i.c.,

resie (s PO BT S i o Bl TP BRI BT 0740 1n bold

(i.el,] 'ﬁr@t 24 NasindHaSaniad 2did3tsidiR) IshBe fddért sh%ﬂ'ﬁ@ke BRUE R&Rduces 25-27
of the Frz8 receptors that distinguish onger

are( #pning 3psifwasntheh enaghiog uoefrsel(ltFolz ﬁb@}ﬁ d¢inithe mpagure proteln The linker

constructs., Th e en e :
scfR) (5 o (BBh b, SITTRE vl fisue d5issguonge is shown in
italwgo{eélﬂe@lades M#3L198)t he Fc dorral n sequence is shown in

italics (i.e., residues 183-409). Figure 4B shows the

Fi @FSEAeSHFéhéwﬁ l@@ﬁud‘f&c Q&ﬁ@ehﬁ%ﬂﬁ'@emg&ﬁng SvePOIInt e(ﬂtag%mst chimeric

irst 24 Ntermnal amino acid residues) is the | eader

consirgetal (Fsadqlietdi 1IRSYD dulés, 182-¥7 (SERdDaN@nil he, Festiiu@£Q ID NO:

11i|)hﬁrz %(g%%s %”ﬁ (r%‘?%er(‘éEdg gﬁ@s F’@,‘;ﬁ%g%‘ °{s%d“m NO: 120),
FrszFiﬁ(lSEQ’lEﬁNOM]Qh)E FEACFFG BIPMIND: smy FRERFE §SES(D fDlWI’N(D n123) Frz10-
italics resi dues 165-391) SEgure 5A-5H s

Fe {HeQ ﬁ@é‘ﬂé Q%ﬂng\Pé&ﬂmﬂ%thdlzﬁb Q&FﬁI(SE@tlD NO 126) SFRP3-
Fc @%@919 ﬁétl é%cé%ﬁgﬁbﬁg %2@: 5@& f@éﬁ%@ﬁ@@%o 129)).

I D,NO. 118. FrzS- Fc. (S
Fightgpa-gE f@zvrescth% BNGind 34 selt LS he iR SRRps and Ror
proldtdy . Frz8-Fc (SEQ ID NO. 122), Frz9-Fc (SEQ ID NG
123). FrzlO Fc (SEQ ID NO 124), sFRPL-Fc (SEQ ID NO
F1g11¥5)7 (ASBRBRd E§ slﬁo%EthleQnﬁQ add 8dqueR&dRI? se&&al(@g@ﬂt%dﬂgt chimeric
SERPA- FCO(SEQ TD NO - 128) ) “and sFRP5-Fo (S
o ol F R DONCB 205w P KELOUD NOB TG FraAFRASEQ TD NO:

78>pfs%e$e@%‘?£§f§0° ol 1 KR QRG] 70 R hTREQ ID O 80). Frz7-

(qlnsequegu?e z@chs(SEerlaj N 74 IF-20PO (SHQ ¢1blN®r829 Frle Fc (SEQ
const ructs (Frz 5SE8§ | D NG 76 rz2- FC@E
ID N&: 877, sSERiY 73 (ES\EQ QE NoFRPZghC SEQADF?%O( 31\@ (SEQ ID

NOERby, sﬁgﬁﬁéggﬁég@@% 37 ahgsERPEAR ((EEB( %QQOBS%T@%M text for

FrAFrEcOcrer A8 QetnfiniNQimiBa )acidArezid (e y.CFiz SEQ (ﬁksﬁ) 3NAN-t&Byinal amino acid
sFRP1-Fc (SEQ ID NO 84), sFRP2-Fc ( Q)S
reslppg Frzs-[ostiisy ¢ Dotermpinabeying ppbgosiduce sty - chgrst g#)\-terminal

amfdheRE \%E?]y&? P(r%ﬁ)c N Ngéf%mal-rglﬁmlaoa!cgi fe@?élﬁecfg Of, d, sFRP3-Fc (first

Frz1-F st 28 term nal am no aci I esi
31 N-e2mfal @fmincs tcid Teditos)y mdmtesaammnaWedleadeweqlwes@ The linker is

undsf g FEordaingphEH et 1 PRt i PP s

LFrzS-Fc (first 31 N-term nal am no ac:ld eS| due
Figupeph_soewp a1 Hignmentnof dirrzied] cxfcalbulac 3@%@) Bk shows

coﬂfgrqrﬁ% gfgrﬁﬁl 2 e &Bssn af | ﬁé@?t&g deﬁ{d ge{ﬁf@sentlhl%sﬁh&k @&ksels\led across

and t he orml ow ng t
homslogbvgroups. i tal i cs. Figure 8 shovvs an al i gnnment of
Frizzl ed extracel lul ar dormai ns where bl ack shows
Figure 9 shows Frizzleds grouped into families based on both full-length and extracellular

domain sequence identities.

Figure 10 depicts samples of purified Frizzled-Fc fusion proteins expressed and purified
from CHO cells. Samples were separated on non-reducing SDS-PAGE gels and imaged by

Coomassie staining.
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conserved residues across all receptors and gray
represents residues conserved across honol ogous
W@e@8031009-i gure 9 shows Frizzl eds grouped i nt oPEEHEBI00BE77845
based on both full-length and extracellular 30 domain
Fignequdngew demimpariesn oFisgune sthbilide pif ¢hs tsaniffesntoFrz8-Fc chimeras

ed Fr Fc_f usi rotei ns ed a
e e BT Ors- caies [ foe i B BE Rah P psed to detec
theN@RmEBE YrbtBE RAGE i@ a3indNemb d iR% nﬁom ific nude mi
g T4 D 008/ 031005 e URa00 Drtas Erpmee e mice
injacteds oty the chm%; sligursf 1£e$m83mawnﬁ mblb@ﬁorx pasivitwe ! the chimeric
pro?_ern%s( %sf,:s’%g]etdr_bgrr%%samrl% Wpﬁio% a%tth nsﬁhﬁfgbqn tﬁ O?XI?‘I u?‘r{ael%atﬁlé luciferase
actbigtgd to detect the chinmeric proteins present at
increasing time points in serumof athymc nude mce
Figutk 85 E8 gWiph b B0V IIRE BSer tithOREEItA fl%ﬁﬁ%eﬁmlﬂy\mz&lﬁ) Fc
I nhi bitory activity of the chineric protei ns assayed
chigrareasuri ng TOPgl ow activity shown on the Y axis as
relative luciferase activity. Figure 12 is a graph of
Figureol3 Vlujwamhanmcolﬁheﬁe (’Ri@)udztth rfgr fFrziat ¢ felddwipptadmitistration of a
harnacoklnetl

. Frz ure 13 s
smgl@;@@g efpagtelpgf nge E ]86| &Wlwwﬁohp £ pegt;sgrypmy from rnlce treated

with®r2d-pg El?ovﬁﬁg Qet@btidd i@ serat & "/nday': laBd! B@yolla/frdﬁ b@t‘ﬁ 20 or 5 mg/kg 1.V,
i nmunobl ot of a neat serumfrom m ce treated

or ¥} m@y/lecl. %hﬁwumﬁ 138k wh 13@1%\6@ gepmmlaummamygFaﬁch serum levels as
beyondatr th 2 or 20 ny/ k
e BRYRREORIR: RisMgRkifiic ) Fntre (P08 Aty ey SEing ghiagreters for

a biphadinlod¥ied fF 2% Fc gRirdfagbligetidsr om t he phar macoki neti c
study. Figure 13D is a summary of the paraneters for

Fl%lr@'lm&%i&lsﬁﬁg Ghe @ﬁhaﬁ&&ﬁaﬂ:ﬁtyp@@Fﬁ@m Q@tb'lcfc% WhBa 51%1a11ng when

ure 14 denonstrate the enhanced ability of Frz8-
hnltad tbladbmemntFBaiomagn aFignte Whers anl I(hk gdlphcmf a WintPerinkibition assay of

ovd QTR plsn bSOt S 80T PidhE PR A B ¥ Buing fhe purity of the

fakB £A86)56 CRIBI @O, 14Bows de:d rm%dﬁdwnlgf 8§ 'ECD (Lane 1); (b
ISOE)‘Crlty gf ?he |golated Frz8( 35 9 EECD ZShovvn (Lane 1): ()

alar pgighi gygrkeardeae 2k epd r@wct Er@ﬁ@ql? Lang)). mol ecul ar
wei ght markers (Lane 2); and reduced Frz8 ECD (Lane
Figgire lzoddﬁilcgutr@teaﬁird@ﬂﬁn@ng af ¥nidarteghe BirztdF o ghioferan tFagure 15A is
o the Frz8- ra,. Figure 15A.i s I e . .
BIAGHE SE- AT HenER PR Bl ryTr st bR ablade pgbilized Frzs-
Fe WHigact BB [@bihint@eptéipRatidnCof ki éﬂl ified koRiblS Wa3a by immobilized
i mmunopreci pitation of a purified sol uble Wit 3a by

Frz8rhtobi | i zed Frz8-Fc. Figure 16 denpnstrates direct
bi ndi ng of several Frz-Fc chineras to Wit |igands as
Figme nﬁadamenﬁtmsésnglerhéalﬁmﬁgTOTfMW@d drre-Fei gimerasoie Ymwkgands as

rneasured usmgmht chﬂéflﬁu rgrgte ﬁl\gﬁr%a} 6A%hows data from the binding of Wnt3a to
the Frz1-Frz10-Fc chimeras, Figure 16B shows data from the binding of Wnt3a to sFRP-Fc
chimeras. Figure 16C shows data from the binding of Wnt5a to the Frz1-Frz10-Fc chimeras
and sFRP-Fc chimeras.

Figure 17 shows the effect of the Wnt antagonists on Wnt-stimulated cells transiently
transfected with TOPglow luciferase TCF reporter plasmid. Figure 17A shows cells
stimulated with Wnt3a and Figure 17B shows cells stimulated with Wnt-5a. Cells to be
treated with Wnt5a were transfected with Frz4 and Lrp5 in addition to the reporter. 293
(human kidney) cells were activated with 100ng/ml Wnt3a or lug/ml Wnt5a. Cells then left
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the Frz | -Frz | 0O-Fc chinmeras, Figure 16B shows data
fromthe binding of Wit3a to sFRP-Fc chineras. Figure
WA BmsssIwws data fromthe binding of Wit5a to tP@I/US2007/077845
Frzl1l-Frz10-Fc chineras and sFRP-Fc chineras. Figure
unttcateslh oveed WehebhealtFeobr trémedMith antifigibRizsicsprotein in PBS and assayed
stinmul ated cells transiently 30 transfected with
¥%ﬁ@ﬁ@ﬁf@@8w?erase TCF reporter plasmid. Figure 17A

shows cells.  stimul ated W|th W1t331and Fi ure 17B
Figure IS shomssingihitien gt Sintwpigpaling: Disshe Bat)an %g@n%s in U208 (human

t f
ostlé(%sglgggllq %ﬁ‘@mm?ﬁ%n\ré\%%%gt‘@?{]g lg&f&%ﬁ\ﬂgﬁ oét%g g;ﬁgcg lplgltlal Wnt
sigmding iactlisratsesbtanehwitd WigBarkctidati8a or | ug/ m Wht 5a.
Cells then left 15 WD 2008/ 031009 PCT/ US2007/ 077845
Figuint rdatiacys theeaffed off Fiz8denbi @xpi%@sml@roftwaa-ta&gbw\gdnbs in cultured
purified Frz-Fc protejn in PBS and assayed. for
terf}tar@a feeh g g oraeeratts. glifgurel B/ nbows Prtiession JnWat-tapgrt genes in

PASI gélﬁlhh&gtrpa}f d W?t Vwiht}% 919198 %SPN)} #%@av%é EH?pA 1 cells that were

ost eosar COfTH |s sta y transtec
tredtert withr Wees a',I'EFZSFEp @i teontrll s protkin tws tsubjectVibt micsoarray analysis and

naling in cel bt aj.ned, wi t h WAt 3a acti vati on.
thegiee M SRR IR R B (ALt BENeRn Gh PR s SGRly added
WS, A E@tan9%§§ol' 'tetn‘r' K&l pldtRH A IBNAE nh@in 2R e‘ééﬂé@[evel from

xenograft's. Figure 1 A shows expression of Wt-target

thr@eewel ; bars, gandercetror (S).nEBigute A3 g wai theralgitvBaxaredsion of Wnt target

RNA i.sol at PA- cells that were
serfes 28PN P £a8 P 7 NRerh3 oGl Froi Rlce b PRSuGD4-Fe. or
Frz8UY RUtive Qo IABY 6@itfcdy THRadys tefpr@s,eﬂts XRe nlan GRpRPSGoh Mevel from the
expression |l evels of the indicated genes in response

indicgtogyyabrs el rmeavend igwerzeseniatiygofat least teondepengmat qRT-PCR

S: (0)
ex;ié?lg{r%%{s o\r/f% elnweuﬂlaa%gbﬁglﬂﬂptz r?g g? %s?()g(rg rBF %%J)h é]e'g_eeo\é/e he addition of
purdfad Whaago thecorekpinditg @kipredsslloin ado pMdentedr get genes
APCDDI, Gad-1, and FzdS in NTera-2 tunors fromm ce

Figair¥ 20 RBSs (DB GsionOfumbd 28 Requcdkabf pemets #BSrobes used for real-
control. The data regr esents the nmean expression | evel

timpe gy ARt taveIRCR Boglyss etizong hpicsoen shaveyia Fagige il 8 (Example ).
representative of at |east two i ndependent gRT-PCR

Figaee dili ingnlinsar eehemiatic diggdriboeg e Regolcandtiongt pfed in the transfection to
erre ion.o ﬁh gene by the addition of purified

Creih 8’(9 lasponding cultured cells is also

h
Figusg, LZZ%%J@%H?@%?E%EF écgaid) ré%&e %ﬁﬁ?ﬁ\éw %’t wmg transplants in
ath wudeqﬁlcy%&E’&Eslp@ﬂa;nxal@p)%s&gn TSP Q@ﬁ% QBrpAMBWING data from

igure 19 ( Is a linear
nudscimégealtasting ééMrTVbth k hmmretcemplam@ rmrﬁ wdministertdi MB$,HED4-Fc (10

t del
mef) e draras W ndh R bty StseRBloTR RSP Wiy, Mean
tunYIG G istploredd dviea gl aalttBe trbatmahihyayk @rdmdﬁzatw%@ d@ﬁows on the X-

intraperitoneal (1P) dosing. Figure 22A is a

axigh §igusgy 2 HA databplorsurnmdy of @éarh@@tqrwglumwdmeam )O glppee in tumor
Vol 3R Bl AAL $n M8 L AMTALS LGS PBS, CD4-Fe (10

Figure 23 illustrates the efficacy of Frz8-Fc against MMTV-Wnt tumor transplant in
athymic nude mice by intravenous (IV) dosing. Figure 23A is a graph showing data from
nude mice hosting MMTV-Wnt-1 tumor transplants were administered PBS, CD4-Fc (10
mg/kg/day) or Frz8-Fc (10 mg/kg/day) by intravenous injection three times weekly. Mean

tumor volume is plotted over time and the treatment days are indicated by arrows on the X-
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25 ny/ kg/ day) or Frz8-Fc (10 ng/ kg/ day) by
intraperitoneal injection tw ce weekly. Mean tunor
wa 0084081008 pl otted over time and the treat nent PCEYS20a7/@77845
i ndi cated by arrows on the X- axis. Figure 22B is
axis.abiguer 23 'rsmatlakrulalf sumpaarytaf mpranvomomeolamed ang areadd’6 hizange in tumor
i n tunor %@ ove time in the four treatnent

VdﬂF@Sﬁ@*”ﬁF&h ‘%“yﬁrﬁgFﬁHP@§ the efficacy of Frz8-Fc

agai nst V-Wht t unor ransplant in 30 athym.c nu

Figre @by 4 At goRhotRVipEVRC baY ﬁgﬂalmggwaéoz@ha%wfa I@r'glﬁ hfOPglow
ass%] B Mg al A efn”c%r& é&%ﬂ%emn‘f?sgﬁ%% 51 tﬁé\%’z“?twﬁt fuAigR study. The

transplants wer m ni stere
X-axyy kghplay Jappear Flnzﬁoﬁps (ALB (@Lkg/%l@)orby& -F r(Frg;ar&e ﬁéB)s according to

injection three ti e
gy s GOBeruRT rG TSI mohte BT calGiCHRE iy in the
TOPGIRAIWONS ¢ @ otrt'é? aday 156511\6@112(99&!&&&91@9 All samples are treated with ~ 40

PCT/ US2007/ 077845 axis. Figure 23B is a tabul ar
ng/ml muaﬁyd ¥ ntde axcept fasNA dantie Dandill wieen poetein aagieoli pre present in the

mepf e 53l TAENE R4 0r TS Sifoi g Rt RENGT BN o 1P treated

mi@D LA MSIV @&Vl appeat NEFiEERU4v assay of various
Wit antagonists in serumisolated fromthe MMTV Wit

Flgklﬂgti% B{d/rg yeW%tT %&a&égﬁn@@z)a}% g@lgﬁlﬁ?ﬁao ol (]:]5\)&1 %E&gpo?f various Wnt

anthgc&mmmmtthe nodisged tterdtacoambera el lided un ithe ab§'dmee (Flgure 25A) or

rel ati ve I erase activit
PrepRliSEr é%%?@?& oSt o Wi s Fon ok g G, gtivity was
expréQéd FéﬂatWett@ that 80serQ/ ifth PMsbdde @t a M?H@@fm%ﬁf:@\@&) fréﬁ'reéélﬁtatlve of at
(control). Al other protein controls are present
leastero m@pﬁmnaexmﬁglems REiagm QCIIdrAS@MMyt(HeaXuSéﬂqrmgleasured from
seru

; IP d .10 m R
Toéﬁﬁqu SR T RS S Ee 125%21‘ g prefi Brassgdl iyt ighibitors.

Fighép 3P dnrabuieohT BT W LR FAGaRPF fetiRehon the wowth of
Nvefaqltﬁﬁbﬁgeﬂo?fﬁs% HGHIORRICHIde. IF Q38 6R if BRCERSEANERY chart, while

(Figure 25A résence (Figure 25B) of exogenously
Figard2ad iarat g?aph @gﬂlngamhmdembr Volnee oaclt tumc,tvyhemag the treatment days are

sed rel at}j vey t 0. t hat ved .int enc
ind TS bR R Rispr Bl 266 V8 301 e BREG Fegeen mor
wol RECHEAGETI: oFXNQRIMENSthe RBed gt dt \iey RO G tiey fsd). Atk YD and 26E
Y-axis) were neasured from TOPgl ow assays from
areyiapplgu supatieies of empan ityeer velupseanst axencé erangpderigmor volume,
inhibitors. Figure 26 denonstrates the
ng&ng%$hnnr efficacy of Frz8 (156)-Fc treatnent on the
raft

P8 707 by B Ay SEr b RPin g BB T U solated from

varfdu@ Whn A6 B tie RTEL2RMG! Qbdy BYdEB@MnE P the/ PORIRWONREY. The Y-
time, wherein the treatnent days are 20 indicated by

axig ﬁllestreb}ﬁlVﬁ hecifkrasg petivify (Juids itee FOBalowggsaghfor the controls and
| . i t i fic I

R 05 50, AT N 08 Sy S L e s i

unﬁﬁEbmmd 26E are tabular sunmaries of nean tunor

volune and mean % change in tunor vol une,
Figu®8 R8 Ghodw&the. anti-tumor efficacy of Frz8 (156)-Fc treatment on the growth of PA-1

tumor xenografts in athymic nude mice. Figure 28A is a procedural flow chart, while Figure
28B is a graph plotting mean tumor volume over time. Figure 28C is a graph of mean tumor

weight at sacrifice. The mean tumor weight = SEM is plotted as a function of the group.
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Figure 27 is a bar graph showing Wit signaling
antagoni st activity of serumisolated from 25 various
W@eiosab®wod n t he NTera2 tunor study as determ neCI/b§20011€77845
TOPgl ow assay. The Y- axis shows relative |uciferase
Figaotsi28iDt ynd( 28 Eaxiespbiflaronmirhaeics OPghaw taimeayolfiore antdencan % change in
cont;ols and F[28 Fc Wit antagonist. No additiona
EUMQE VORI TAPFEIVSE- Wi t conditioned media was added to

the cells. Figure 28 shows.the anti r efficacy
Fignre 29 qhoays. e y@ufine oo e ﬁ}l%ﬁ/\ifﬁatgg L Frape or "erzs-Fz as

h g
det%)llrﬂg{gée%ﬁ gl?@??ﬁ’%ﬁ)g\}h gsrst% aﬁbleifeg%? %B?ﬂéfg ?elatlllee lﬂEﬁet%géAadfﬁllt? (Y-axis)
froml the TORglaveassay tomslne wﬂtmtsmnd\FeZS-Fc med FEIS ﬁu‘é’nﬂ&@agmlsms

graph of nean tunor weight at sacrifice. The nean
Figute B0 sheivglite reSidddi Sxipd @kpeskias inaFifz8et dndrFref-Fizietated tumor with
grou 17 WD 2008/.031009 PCT/ US2007/ 077845 Fllgur es .
Fighm3 GAdsiPSEnG, CEDRATN A0TBHTAr P BFSifBan CMEPR A Figure 30B

S P R e N HTPhi L Ton i rvne'cé

treated with Frz ne t he .
Fl%&éﬁtlo%oavs Rl S8 RRE PRiomt FOEPIER oG oning of p-
cat@ih laMdl ﬁ¥m61Yst1%l@ thit F28fRcamatriéht bRREERWa8SS @¥suk®Eudhn® intestine and

controls and Frz8-Fc and Frz5-Fc t antagoni sts.

skiFuagpnae n@ﬁn@lh dvigureid A ebeseldl AfornP-caxpings simat intestine of PBS (A-1)

congip i\%ﬂ%nz >§§§5F6§§ﬁ ?ﬁgbﬁgeé{?ﬂ %lcem%}gé%%g b3 shaw e r B-catenin
in o by 191 g&mﬁ ?Pd%lHQB Rh8 $5180R: Wg@y&&a@@&lé@o

expressi Flg e 31 sho

Fi ?g}éaollg'a‘ﬁt ?ﬁ%l%'ﬁ'o B)rf 1bmntp§1%4 ‘g)n%mﬁ %gfn%{? H:)%?e{slg tE:aIlc'_F Figure 32A

ning o eni n an nstra
shows2A8nt=¢ ekpr@@sﬁcﬁh‘i@s skdwit Bgﬁnﬁtrathlybﬁdﬂzamﬂ @S nGwch (1&8) low grade (A-
i ntestine ski n _appear nor.nmal ure 31A s

2) anqcighy graée féa’t)éwnwn.bﬁeaéwlﬂ}or iy reﬁeg?ﬁ inpagng A al) 1. Pathol. 196:
14% %QP' Fi qul(d%vszﬁuc%g lfrlé Sndr %Yt(bﬁi'aé}nct f ﬁ)?alﬁaﬁgn (as shown

Frgure 3 ows | HC for aten I'n s
by (BELpf B{mtehml 1anTeHSECerncéﬁ3321)en‘an A lka ZMCls(ﬁ(@laﬁ Meadresdrvival plot

mce. Figure 32 is an illustration of active Wt
(B-3) g%hawmgg patienk HERVDr IaBabikn et copplytpsewib Ahe 1igdigpigdsB-catenin

o, IRFESS PR SR PG TR st Sl o)

426%6‘@(2%0)3 aSipuile WY is lamhiticalhy aﬂia&ms bWt Wpregsiei indd normal breast
. Pathol. 196: 145 (2002). ure 32B shoms nucl ear
fro‘(ﬂBa 1yatigpy withewh rancey dn (osﬂaﬂ)aﬂﬁ% éﬂlt 7 HpSusnisplaedstigna ngjient with

1nﬁét'|§%)mﬁ%clfuc{a§c&@ﬁl§ﬂl'anhér@ I@'ggﬁ‘% cancer patients. A so

I's a Kaplan-Meier “survival plot (B-3) show ng

patient SW@?&#LEI)%@MH@N%F T ﬁg%ﬁﬁ Y h the
i ndi cat ed = - s data
was., i nitj ted in Linet al., P.NAS (USA
97(%) Q%%§¥€38E§%OO). Figure 32C is a m croarray

s of W, in a.nor breast fr

anléi/ SRt Pt | aﬁefigfﬁfﬁgg@o%%% GRS Ko aasph which binds to
a Fé’%?icelﬁfqt‘oége 6r0£8 §s Rﬁtg%tgﬂl?ev g@’ﬂthsgﬁamlﬁgl tSRLIRIANHIAl of Wnt proteins
include at least 19 rnernbers including:  Wnt-1 (RefSeq.: NM_005430), Wnt-2
(RefSeq.:NM_003391), Wnt-2B  (Wnt-13)  (RefSeq.:  NM 004185),  Wnt-3
(ReSeq. :NM 030753), Wnt3a (RefSeq.. NM_033131), Wnt-4 (RefSeq.: NM_030761),
Wnt-5A (RefSeq.: NM _003392), Wnt-5B (RefSeq.: NM _032642), Wnt-6 (RefSeq.:

NM _006522), Wnt-7A (RefSeq.: NM_004625), Wnt-7B (RefSeq.: NM_058238), Wnt-8A
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DETAI LED DESCRI PTI ON OF THE | NVENTION 25 1I.
DEFI NI TIONS A "Wit protein” is a |ligand of the Wit
W@ @aakiony pat hway conponent which binds to aPErUEANE 7845
receptor so as to activate Wit signaling. Specific
(RegXanpNod_@F82vvht, PmoB8i (RefSeqc|Nide 00339 pa¥int DA ridvridrs, (RefSeq.:

o T 5 e ORI LG o v s,

e . 5
NOAAESy g BiaE MLASHISRy AR i (e

NMy(16637)). REf ISkscpach NGB8 029 Varymg (Egre@ngf S@lqence 1dent1ty, each contain

23-?%%91%@%3\12& %%61265 jﬁlgssqﬁc%glo%gg@é%sﬁgﬁg@)g McMahon, AP et

al \Wen@Gerl 3038008/ DBLOMNiIRETR VS2001E BIo183Q): A0BeNH0Y1:15 (2002).
NM 058244) Wit - 8B (Ref Seq.: NM 003393), Wit-9A
Foy prposes o (th@flg%eqltlon nggg N aih ACtom Ya\y\wptsltgyreof is a protein that

binfG Pl %@‘?’%B%ﬁ%mvé@g%m%@@@ %RFrF @ﬂ_}f)25216)

NM%OA&;@ d”X\E%zI) i‘)?otéllrz\;elf 32 fm% at w)clgg gﬂ]tnlp{)nent %ﬁa% 1s seven-

as \Y ce

pass @hahémbragds re%épt@ﬁsrlﬁ@tr Blﬁ&b 10 ):SWait ﬁﬁ)td‘lﬁ Sdrﬂ@ﬁh%oﬁfpléd&QW1th other
hi ghl y conserved spaci ng. McMahon, AP et at., Trends

membRIC, - 85509REp Nt (SIGUPNE qUIIOBENIIRSO AEHA JRISEiitoWnt signaling to

do@ggtrearﬁoggragﬂf%%]cogx& P&QQ 2)Frz pEcR in® qﬁc@@c?eeﬁrzqf H%é?ézgf Frz4, Frz5,

I nventi on el n and ac ive variants
Frzl6$Fﬁ7pFﬂ718$FfZ9t bad Frzb()ndExirﬁplas bf hﬂmhﬁdﬁ,ﬂE@gﬂf Fﬁzflﬁot@iﬂ@ are hFrzl

o AR SECLTA Do ? (5 pbe ) (gfsbiunt 21 =y qum 0so108)

1 t
(SLﬁ\n@rNo ), RpsS (NPa@§ Gi5S) Ibeﬁéph&ﬁ?ﬁi%?ﬂ%r RjoRE59)LQED ID NO:

rotern, and further conplexes

5), kst 6NB_00349B0(SEQ 4B MOt (3] fral | 1GPCOIRIORE(REQ IQoN@s 7), hFrz8

v b RBRREQ A, NGRS e i HEYERLDS TR OIS 2G5 Bha nrrio

(NIFr0©91283r(S§QIUZN©610)F(I'F¥gZMesF6A386 C)frz9, and Frzl O

Exanpl es of human f | ength rz proteins are hFrzl

(NPAO‘%@&%@ ZP%&?%% 'rgggl s E% 'E%ifs i %I&ngéééazi)nﬁ&éﬁi%aly[eomponent

tha( h\PaOSE%Eﬁ) eXtBEQIUID Nypeptide Hﬁatzﬁln(id?\lﬁb @tOMﬁ Pro(eBEQSFRP proteins

inclie BBE1oB LB PD Neh rynd HEREs rLh AT B sl gt SPRP

I
prO(MlglPs %)C:) Sliﬂgg[ P ((Ngﬂ %@ i ﬁ@lhﬁrsfex;ﬂ’% ENP m@OmﬁSIE@D NO: 12),

sFRl%,?eKNBL%MlSﬁ) @ﬂ H)MP a]t3ésd§F 6t(bT|Pn003(Oé)|SR€SE éDéI(WM) and SFRP5
| one that is a secreted
(Nl§ @?g&@?&ﬁgﬁhﬁ’@yy@(ﬁ resnéchgﬁs)bl nds to a Wit protein.

| FRP1 RP3, SFRP4
srroen® ot BRuin ohehiuertmhme ity Phm3les Refl ot he! Shich are
cha¥i@erBAclPhby (NRaBARGA3FrikAERIkD NSeinkldoh A6RRES (CRDE) as well as
(NP 003004) (SEQ ID NO 12), SFRP3 (NP 001454) (S

mefrbrae: progimal dERele (KRDS300G) PIOSEG pPByNDucialiyolend deveIOprnental

morp%%Fg)gnesm and are associated with different components of the cytoskeleton. Rorl co-
localizes with F-actin along stress fibers, while Ror2 partially colocalizes with microtubules.
Rorl and Ror2 share about 58% overall sequence identity. Ror2 associates with the
melanoma-associated antigen (MAGE) family protein DIxin-1 and regulates its intracellular

distribution. Rorl proteins include Rorl and Ror2. Examples of human full length Ror
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(NP_003006) (SEQ ID NO 15) (Figures 6C-6D). 25 The

"Ror" protein, includes the mammal i an honol ogs, Rorl
waows®andy which are characterized by extracePdTIU82007/077845

Frizzled-1ike cysteine-rich domains (CRDs) as well as
protemnbarah® opl OXP rifIS003)i (SGRellMdithi 163, anBdiRop2 @NRI (05 5p1 aBEQ 1D NO:
17 g&uci al gLE%s i n devel opnental norphogenesis and are

AEBSHAEEESi th different components of the

cytoskel efon. Rorl co- localizes wth F-actin along .

st r Bs 798N CRRPPREIROE2 PREICRIYS, detbiedclapm A § 14 Eokein, a sFRP

. r 3 b ; Q \Y, | .

P R P Ty o3 B R BIC o PR R Bl protin.
polypéraidofdemssidtomat e gratnini rgesms (aNGFepfideriiay hpr @t &nimo acid sequence

DI xi n-1. and regulates its intracellular di.stribution. :
thagh O, Rl MO JOETHR DIl RGPS St A B s of actve
vartdtd oft @B PrHtefROr Exab$hI W 2H08/ A3hPA%LoRpINMRARAGIOL 18ihiimal cysteine
_proteins are hRorl (NP_005003) (SEQ I'D NO 16), and
rich dormin( (FRDD 4% 51) extSENUID dnain I ORI KEGEHE of6DFeEprotedn, a sFRP

oo g o G BRAER i, R o R RSP R B R e e,
Frz8! Pz Pz 10 &R Pil SsIrema BF RP 9f sFRIPAJSFRP IMRIoAT , &r Wok2, and active variants

praotein. A 5 polypeptide "derived fronf a protein ) )
theppphnd'hg C&P;&E@ﬁo iise COpatYCH S8 uatbrad Maid oAdi08 te dgtiandro acids and is

deftfl@th Cﬂphigﬁlfw&?{ﬁﬁgq wyt&nésh q’al}t%u?{recggﬁwp\% QU Rluhan nCt‘%D é]fECD)s are

sequence e sequence 0 vari a
shavheinpost e itext ilEkayupd 88 anll pacskitzd do SEQNIT dIOBohE (SEQ ID NO: 18),

FigR S HRaP WAl CHhe  SEEHD Nebe. 157G S TSNSl Thgzs (SEQ 1D

i ) i cyna
NCEREE MPAPEEID 80253 BT RIS 10 cR RS RRISE) ho

(SHR 1O NG=r26) A Fre FIRISEQ HFENPR 275 FRRB] (SEQPD NOFRR5sFRRS (SEQ ID NO:

29 P BRSO N BPATOR B REF Thisr SRR D 521 o
(SEGIONG) | snd Hi@k2 (8D Iy N Jaghl y conser ved

cysteines. Particular exanples of human CRD (ECD)s are

show 4iidn ROXGAPI RS o FrzFdodiHi€ c@rﬁ‘p]&{bﬂt MRRRM £A-1B3 d8kRin derived
ID NOs: hErzl (SEQ 1D KO- 18) . "hFrz2 (SEQ 1D NG 19),
fromFr p®-FI3EQ fir®sNRP [20in $ueh 24 FrSEQriD ANG, F229, FrifrErs6, Frz7, Frzs,

e SRP 0 37 JRES (10 W22y AT SSER. e

ParéiBllar BEIEAOs HORRA® pMOFr2domaifE R sHoREQN B 328hd presented as
SFRP2 (SEQ 1D NO  29), sFRP3 (SEQ ID NGO 30), sERPA

, S
SEQIEQNOD: Nayz1 33EQ IOFRO5 30 5EBrz2 D@ 13 20! @oh%rﬁ (SEQ IDDNO: 37),
; ) d 2 <( D, it )
e RRID B R eSS N R A AR 47 sEQ 10
NOdormy, iFrgde(SEQAD RO:f429mErz@r (SE® 2DONOR M), SHRPI O (SE@IID NO: 44),
such as Frzl, Frz2, Frz3, Frz4, FrzS, Frz6, Frz7,
SFRRLEEQ Hp 28). 45 AFRP24 BRRUD NPrpo). sERRPISELHRRNO: 47), sFRP4 (SEQ
PR, [ N @n thereof. Particul ar
b Z\@r‘?’g?’ggag}:ﬁ%&%}%\gﬁﬁgé%domi ns are shown in Figure
3A . presented as D NOs: hErzl (S I D _NO .
35) o) S° Pl DR T ol sty iy ©gee e domain
derived from a mature Frz, sSFRP, or Ror protein, such as Frzl, Frz2, Frz3, Frz4, Frz5, Frz6,
Frz7, Frz8, Frz9, Frz10, sFRP1, sFRP2, sFRP3, sFRP4, sFRP5, Rorl, or Ror2 and active
variants thercof. Particular examples of human mature Frz domains are shown in Figure 3B

and presented as SEQ ID NOs: hFrz1 (SEQ ID NO: 50), hFrz2 (SEQ ID NO: 51), hFrz3
(SEQ ID NO: 52), hFrz4 (SEQ ID NO: 53), hFrz5 (SEQ ID NO: 54), hFrz6 (SEQ ID NO:
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hFrz4 (SEQ ID NO 38), hFrz5 (SEQ ID NO 39), hFrz6
(SEQ ID NO 40), hFrz7 (SEQ ID 25 NO 41), hFrz8 (SEQ

WO DIORI0B1042) , hFrz9 (SEQ ID NO 43), hFrzl O ( SBELT/DSNGI/077845
44), sFRPI (SEQ ID NO 45), sFRP2 (SEQ ID NO 46),

55 ARRI (SSEQID INOIOS6 )4 AFrz8s(SRIH 1) HEQ@ STIDhRG9 @F)Q IRMNO: 58), hFrz10

TR SRR Bb} s PRPL TR &), Safif o m o

62)f KPRP4 (B gUID?N:(D 263)s 5RkP5 PSEGAD N(Pt@l%nhR%C(fSB‘@ IBrRO: 65), and
1, Frz2, Frz3 Frz FrzS, Frz6, rz7, Frz8, Frz9,
hReRASEQ WARPL 665 FRP2, sFRP3, sFRP4, sFRP5, Rorl, or
Ror2 and active variants thereof. Particul ar exanples
of AUSNnt aetbgmest’Frsza d]nin’&iingno&:pepﬁdtﬁommprﬁsifg glir2d@Bain component

an(ﬁ ndggmeé%t) l% ﬁ% d?gl%m t sh[g y é&.j SE § Fa)ggl)% aq,s‘ﬁgr)fe ’2)2( attenuating
, SEQ ID
AR TR g (22!

(SR AR LS (SRR iy LSRR o v

dor6@in, Is pRPENPSHEQentDIHEN@ic ddh)ain B;FaRRfindnSEQl IHO dd@rain. 62p)ecific examples

of l?cgggﬁiuéss% Slhegljl n g?@zresh 55 gl?(t E%s :jjq{gqnfgﬁ%dd II% I?\E?:Eg\hﬂnd SEQ ID

NopRgagoni st" is a chineric polypeptide conprising a Frz
domai n conponent and an innunoglobulin Fc domai n t hat

bi n ?otn?e %Mm@ﬁt@tﬁh T 2RGmhiS B tbd¥1d %llﬁet POHGhLRGre fused by a
ular ynpt om

cel t signaling, or a hy oglca
linltees ullhe ngmnt Wankdrt ooferd o caecdmpcmeewﬁtadltnthmsstogether Ere Frz domain

omain is a_human.1gGl, |g | gG3 A Fc
coripoTab b Mo BN ¢ hetket Tohals bl il R ged Senton exhibi
mifiARbPno BREFEAS WHXRERESion] ecdtidiCand FORIiNSo BhE p?ch&‘ﬁ“domalns of
in Figures 4, 5, and igures 7 and in SEQ1D NO

theaMdt SEQonidt nN@cuEs and pros((dvgnmnb@id]rmg nutgrfeches With elther the effector

donmi onponent. an sed .
func i of BORE G A Wl priaf SRR PR g BERL e figgomain (e
bintRigher $ Wiegabhel) thiRghsZridadfdtAcr GEAMONBNparti@ulbhenb&diments, the

domain. Linkers that are suitable for use in the

linkagvepharoperedpisenuenads Avilimkpintcqpencaandymler ﬂ’éh@ﬁ @ddigiopsl amino acid
resﬁi)ﬁgsr ﬁr81§1| aﬂmr ?r%gﬁr t 'toﬁ{agtli{fgcgnoé” Seﬁf &Q\T o 80+Q1% 0% fhg mlglmal residues

omal ns O ecul es an pI‘OV
needidifombetbtityn oPiefdresxdf lﬁtl®m®1lWaIsb eotiderfoit peodfdrat suiblhty and are

function of the Fc domaj n or Vht protein interactio
reSPHRE RSALCBTC ¢ ¢ 2gT- ZSRISHE T8l .0, useévweﬂkﬁ@s aeey Wﬁgure 4, Figure

t | t
5, M%F%‘ufbh BE&HE% tﬁ% nQés ES?@GGW%E b Rasté gLESGGGGVT

I ment s er I's short peptide sequen
(SHQ rIlaeN&ean)er(&:]kA@&T &SEQ IDldﬂOdéladWRAQWé’l ($HQ nd AD:d72), and

ARGHABR TR0 db TR ol Ao eatioaToRotiat: i includ Sdditonal

amafol 4cYd t36idull eloB biftthr Ith REF §ohih | cotpdRed@thé € ¢ fdBmatP Qflitside the
serumstability and are resistant to protease

mlmn@hmqbles $p@ctﬂdf for agtxeitypl dbessf linksesf miy [alsokesmeprasp peditional amino

acidl resuiu §5fer than tl% $om the Frz domain component or Fc domain component.

A “Wnt signaling pathway component” is a component that transduces a signal
originating from an interaction between a Wnt protein and an Frz receptor. As the Wnt
signaling pathway is complex, and involves extensive feedback regulation, there are
numerous and likely not yet discovered members of the Wnt signaling pathway. Example

Wnt signaling pathway components include the membrane associated proteins LRP5 and
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5, and Figure 7, including the sequences ESGGGGVT ( SEQ

ID NGO 69), LESGGEGVT (SEQ ID NGO 70), GRAQVT (SEQ ID
WONRR08/BI099 WRAQVT (SEQ ID NGO 72), and 25 ARGRAENMVUSHBD77845

ID NO 73). As noted above, these linkers may include
LR&A6dAKingaad Dighevelteda thedexteseltidasWnt amtectiveeprotdues §HRP, WIF-1, the

domai n conponent the Fc_ domai p outside m ni
LRPdB7cHadns Betaes PEK 88 &m0 thy CYPRESEIY Pika? %@%%ﬁ‘dﬂﬁbm of the

ru I er

<RI REaFhL NherAPe. CRAL, (ORIURE S ol Ml

pro@@ﬁmﬁll?e]jtpygdpus\ﬁhﬂ MIledsmgmahhmns@@mp@ fedibrs TGF/AEF, Groucho
conmponent that transduces _a si 30 originating

ang Yaémuahlsr%lﬁ@P%rakaﬁwu%w%ﬁ/péoaﬂvd Bt&stein and an Frz

receptor. As the Wit signaling pathway is conpl ex
andAi TWoltmediatsd disesdayaistadiatrden cordjiomior discasetvate claresterized by

S.. Q
abe{l}{%l?FWnlf S1 %gﬂléé Ifl? A Wgemhgégéecp th& %e%r’agl? éﬁ%@%{aﬁngg%a l@vel of Wnt
sighngomentcslli cﬁcﬂlssde shhﬁcté&rﬁm@eﬁﬁg assaeidathed cpocod£iitSlevel of Wnt
LRP5 and .21 WD 2008/ 031009 PCT/ US2007/ 077845 LRP6
signgling, nah dinilasHeanetiseaged colk ogiispugc el @ wecififtaspect, a Wnt-mediated
dlsbl‘a&eﬁl@ﬁhbé’&n@&m eins sFRP, WF-1, the LRP

I'nactivating proteins Dkk and Km the cytoplasmc

pgggﬁéa | o%gccegn{r ¢ers @R%éhyﬂg[g§zcg? ?ffé? ocnaltne E_],Eig&s t{l?{[ eis typically

chatatedrerd bynmnstitéd cem goaittprofRCatiqay gEJmﬂﬁaplém@if cancer include, but are
bcl 9/]1 egl ess, and the transcription factors TCF/ LEF
notdppifkchie” SAraRamy aympliemp; Rlpvipeaigtsylesuy M%%p%cular examples of

)@
RGN, BB by O SRS (01 g v
noraberatlat!] VINSGLQnabicay, olvarian, Speeichl, cemlsmen'ta,l tpt’mstate _ colorectal,
int%?lg%l{ (Faar%%po t@gag Qrgllglg% E’It é@%g{atel\ég qp@tla\/\g ﬁ{l]lalla:: lngaltonblastorna
eso%ﬁé‘g%ﬁfj%ﬂﬁ@ndr?va%len@carMma St 847k d11d¢hal @yl?oﬁélr@akéﬁna osteosarcoma,
non-di seased cel|l or tissue. In a specific aspect, a
heWtande dicelt edjuamOusli el d@mnqult,ude‘sendan peophayegdabr mgiofibromas,

ioigRGce PHELE! Bl e, R bR B G ebiobtasoma and
desditi@gul ated cel |l grow h/ proliferation. Exanples of
cancer include, but are not I[imted to: carcinoma,
|y mphom®m RbASSIRucndfd LRHKSMHRA Mﬁ&c@@ﬁéde%{ﬁfor the expression
exanpl es of cancers include, but are not limted to:
of whemmildy lipkyshowng sqhek émp attculay hostiwmganisnnc el pcmgr01 Bequences

thag ﬁl&o%ttaH e ot p&l%g}fogl‘c)f(’)r %a%?i%tlg{ﬂ\l/l & araﬂqglgl{)}eeﬁ,a?p%onally an operator
seqmdficel BRd d, rity)seAd indif@ site.| GukRBAEE @8l Grc BRRAL tL utilize promoters,
(hepatocel | ul ar), hepat obl astoma, esophageal,
polyedanslasiey signalncwdreshinses, nesot hel i oma, synovi al
sarcomm, osteosarconma, head and neck squanous cell
car duglereciq iu\/epﬂrhldy hiabefhahgrigsatlaced gitofi foncivas, relationship with

ano(tfgp(x:é afe?f‘g%baﬁl glﬁpd eé(ﬁ@pPeggﬂ\&@ z%e} Br%gel;ﬂlalg&ier ?rrﬁecrn?ory leader is

opefr%l?:h}i;ﬁéd ﬁﬁDN@DﬁE% ‘pdlffcptige 10t BNAPBRSBIEACLPrepREAS St Yarticipates
or € expression
in the secretion 01p the polypeptide; a promoter or enhancer is operably linked to a coding

sequence if it affects the transcription of the sequence; or a ribosome binding site is operably
linked to a coding sequence if it is positioned so as to facilitate translation. Generally,
"operably linked" means that the DNA sequences being linked are contiguous, and, in the

case of a secretory leader, contiguous and in reading phase. However, enhancers do not
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of an operably linked coding sequence in a particul ar
host organism The control sequences that are

waiosabloe f or prokaryotes, for exanple, includeCEUS2007/077845
pronoter, optionally an operator sequence, and a

hawvei tbdsormatipuadi rIg'nlsiing as a@ompdiyhﬂdi Iy bedtlom @ rcenkenoam rtsﬂriction sites.

1 S5 LAEE  FIELRL s, SFoR AL ST BN F AR g, e

acc’o?daﬁ]:@@rﬁﬂcbﬁ‘\te‘ﬁtlanafllp%hb@na' relationship with another
nucl ei ¢ acid sequence. For exanple, DNA for a

re u 3 0 a 0 r n 0
F[J)NA gr ngfvg olglgétbrﬁ E Rf rléuﬁ ?Slrygéftlrdgs FSJ(E q ;ﬁggﬁﬁeﬁﬂs Jﬁl%ﬁtorf retain a
bioprgequt acevity bﬁ abtipapt mailumilye@ccurrmgt temeenedf ore adtiviehgolypeptide.

Bi ggllgeﬁ e%&ljivﬁg @ge g ré[a%t éct?ofrn Fen?e anc e@y St%{e g&%rvg béry naturalfle -occurring
colnt@pse bf Bl a@ﬂv@faol tﬁl@q Fep Gﬁamﬁlé Bndihpes grﬁﬁot%twaégl interaction
site is operably inked to a coding sequence i f IS

coq@btsutem @rbe@logl@alascttvdyf abi Ri &paclélCt yeases | &t Ratye %ﬁér@ﬂaluyg pathway
COITfl]i)(EI][? a ne \évglﬁ:ﬁjcgﬁgﬁfzecfs \éen%I ran%c{]ut%ﬁg\ls% ZS ehr8%1§he ?ntgr%ctlc% with other
Wi 86neliff Yath®ad @ompeuntd. gmo@m‘am@ﬂ@ doifid &gk, NG 42HAS nt antagonist is
However, enhancers do not 22 WD 2008/ 031009
onpEHNeISgETIby7 shenuatsy WK osigealisenet gupisiolegignli epdition resulting
the?e%t%mélhﬁ{leet% Y 1l kG acﬁhltn? S %‘bﬁ{ﬂ% WE?a%‘Ed#%ffsP”

SUC sit'es do no eXIS e synt

ol i nuc eof I tors or,. nker are. use

o e HRE, of By BRRPAR tsRkons X HRud RigiFizpld g one of ordinary
skifahyfepiri, dad geactaltis ol yapPpichidealc@htidd dgiBRaé® upon probe length,

thereof, retain a 5 biological activity of native or
waglupg tenPSalgEs Land; wdt eesbiieion. ofin tgeacrabtiopger probes require higher
oSOt proclt OLROLERL BRAL Vikhel SEBES LR TSt ebheratures.
Hybﬂdmlit&ﬁpgélﬁerﬁﬂy tdeperaist o eth@odbylngpdsﬁ denatllﬁ@d ENampb ereanncal when

bi ndi ng or a pr ot ei n- PfOtEIn |nter%ét stitutes
comgplgmgiggy ttend %&Ttell?\??stey in| g cavirpRRrt helae éf m Hng fqmpegature. The

h the| RpAlel SFURRL M MBY 0! LthE $réeeanthh (i d¢A81 th

]gggiecfggefy transduceoéﬁglgn thr agh ?nteractlonesequence ©

highett the otl#tere tbdpWaturs ivgivhlcan ge patdawhya conipantaioss that higher relative
an active anta onj st i

th fi
ter BT HOG B ARG {on(rar e GARIEP B aITngUDtecht while lower

tenffvadinel QL Gal FePREditibRN deRslYlah régplaﬁahﬁmfffm ch8Y 8t hyridization
to the level prior to admnistration of th V%

reagiinag 697 AusubeSet dlndeyregnt Pogtopglprin Mtzlawl@ané@yt iVéiey Ingerscience
Pdﬂ% ggl 9 term nabl e by one of ordinary skill in the
8 enerally is an enpirical calculation

e ﬁl’i@ﬁ?* SRRSO e eRER T PBRQSBTGBALY hose that: (1)

empRYUbK Goic GR8Hgth AP BIM ehPerahiRé fR WRARINARRERaRh 0.015 M sodium
whi |l e shorter probes need | ower tenperatures.

Chlmydﬁ/ .40 lziaM mﬂl’g@rﬂetrw/pﬂ ‘V@I epdnasdogncytl velfabiak 5O3C;df2) employ during

hybrlc{] za‘ﬁ 1 a %?namﬁrmgnaggn VISI]’I%) rar%w%?mbaélpg% %OF] gxam@rgy éﬁ‘%r @V\%Sformamide

Wlthe(DTIDW Bbﬂh@ serUi€ albingh@r1% hecslegn ee @fyvdﬁlﬁjyirﬁ)@done/SOmM sodium
honol og %.betmeen t.he probe and hgprldlzable sequence,
¥

phespbato buHprpm oF ¢-Ravithe] Brmesadamp ehlatide.e SupVeipdeah ciygte at 42°C; or
(3) &gt ShyBrit B in b Sofulbh MG dlAbyNsBRGHhShAL! Y& SSC (0.75 M

NaCl, 0.075 M sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium
pyrophosphate, 5 x Denhardt’s solution, sonicated salmon sperm DNA (50 pg/ml), 0.1%
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tenperatures would tend to make the reaction
conditions nore stringent, while | ower tenperatures
WO 2®8/031009 For addi ti onal details and expl anat i BCT/082007/077845
stringency of hybridization reactions, see Ausubel et
SD8| and 0% dexttanRutthecoU2°C,wikbh ¢¢ uliaute B‘raelh a2 CMih10e3/x SSC (sodium
I ntersci ence, Publishers, 199 5 "Hi h stringenc)
chlp iRt lay iy i Bt high wangdin gt SRR he of 0.1 x
ssthesgidifatbTAl 55epl oy 1 ow ionic strength and high
tenperature for washing, for exanple 0.015 M sodi um
chl ey 1&1’%&2{& sC bt eG4k 3 ¥hbrook et al.,
ulfa?g&g%3g%C:g Zé&ﬁh 53?%nggn%%%r?g%¥§ngﬂ$§ brook et a
Moadienbdr lﬂlomgg algémboramnp Meama]f Olema ke Cotchpm)@Hmiber Pfe@%l989 and
. (v/v) fo vine.serum.al bu /0.
inchidehs 1o 9 n&Wﬁ%ﬁﬂ%.SﬂWﬁ AP VRSB SO S 8o Cimbetature, fonic
strd?l Elﬁﬁ‘%% flés%rst cRttHar fhodé UBscABOd Ab\:OdAH 'E!xarnple of moderately
| ori de, mM sodi um citrate at 42C, or 3)
strlog@t n¢<g1dtt1q1ny bisi dvqalghb nn¢uli>aams aitud7°6n in rmtsompnownmg 20%

forrna m desgé WR}? (Rg(lx% 1 OS p]ﬁqP%dd(l%rpI(ﬁt?%'?\g %g r&ly/lngsog I, I%hosphate

(pH)W@PSl Q(SDBﬁﬁa@dt PsofutidH) h@%j He;&ra‘hoddllﬂateo And Q0N g@tledbnatured sheared
sal non sperm DNA (50 g/ m ), 1% 23 WO 2008/ 031009

salpEtr/spEPD @7&%@@6@@9%% ﬁmﬁlérés(tﬂr arx SO gtabogt 37-50°C.  The
R BB (B SRR By 08 W o

u)ngmmﬁﬂumﬁgﬂm@yumﬁahnﬁmm&hghmngthﬁhkk 1 x SSC
contai ning EDTA at 55C. "Mbderately stringent

conwthé te@RSepitdhe thescddedttisttd 8 poBpestaRanithie disby toSards pelkpeptide.”
et al. 5 Mol ecular Coning: A Laboratory Manual, New

Theyésrekpol mrsipdidshas fepudhrsedudsegyovidogn cpiare agawest iduch pe antibody
ca “gsgrﬁgdeg‘gﬁegg? %Pﬁr?leéﬁtoh sﬁ&g ﬂ?&f b 'c{%hsz%'t Q%%;éd{xﬁthoé‘&wuy of the
polgpéeptidg emtvhidhat istflnesie ﬁesteg pbl@ﬂep&hke\{)@efeﬁblyea{mlfarkyfunlque so that

noderately stringent c nditions is. overnig i
the; gptibpdy; dResatnos7eibsigntal o|q5?ssaﬁa%owﬁ| §Fhﬁ§ epzm@s Suitable tag

polgﬁé}magé ?&eraﬁly’ha§§%\t l@és%glxrg}ﬁlgﬁgld rés'{’dlfég/laﬁ& hsﬁgﬂﬁ&l YBween about 8 and

nM sodi um phosphate 10
50 Penfvaacat tesidsed (@tafenablylb)%vdaxaboam 16 uhd ae) mmlmsmm Example

t d sh d b
e R ILHET P L 4T S rBsy Habisu oSS soc” The

ski|led artisan will reco nize how to adjust t
t enpEFaiE 07 (tAineendt pe n%gl? latigp'c refgis tRebath élé?rﬁpeuflé treatment and

pro?ﬁ{}lggﬁpgﬁtp?e\feﬁfah% Sméaléﬁ'r% 5 A hPlAPénd 3’9]951.]1 apf B%QQ/gnﬂ tbﬁ g%ow down

term “epitope tagged” refers to a po ype
(lesissn)fths Gaaigette)d pathd)laglc phﬂey@ecmqodéltlbn ot Histtuer.t ﬁgose in need of treatment

ypept i de ha h . resid to provid
incols TRER Wirftsne i, Fab et el iR 5 Pa T 150 Ter or those
in RRGHARe 816t Rab betp réi%ﬁ&dr(ﬁltoph?ﬁa%sf ememﬁémaﬁlrﬁédhétyd disorder is
of the polypeptide to which is fused. The tag

Camoﬂ, wselbrepﬁ@r lpw@fr@& @ﬂowcwsgkblyl “greptailt by Shnwsqueedgged hlator burden if,
.CI'0S S go

S
aftegtrﬁ%ei,lv%lgi %ragelﬁ IP%%I} Ot agpnt anjfa§én15tt ac&gr neF S rlnethods of the
prebaN emahtibig alsd pBickt SIFWRRbSE 4blE aﬁ/&lkﬁéasafh@ld&dlﬁitio)d in or absence of
bet ween about 8 and o
one or more of the following: reduction in the number of cancer cells or absence of the
cancer cells; reduction in the tumor size; inhibition (i.e., slow to some extent and preferably
stop) of cancer cell infiltration into peripheral organs including the spread of cancer into soft

tissue and bone; inhibition (i.c., slow to some extent and preferably stop) of tumor
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20 50 am no acid residues (preferably, between about
10 and 20 am no acid residues). Exanple epitope tag
weemaesiwes i ncl ude HA, GD, c-nyc, poly-H s andPEL/BER007/077845
"Treating"” or "treatnment” or "alleviation" refers to
mefstabist inbrbapeute sorhe extment tuand growibphyd/actdicf orsome extent, one or
revent ati ve nmeasure " ereln he obje s to. .. .
mofi GBR 6 Lo G R i AL feanien Gt Tperdisipge cnoraliy
andir989&m&t if Q]!ﬂghtfy sMiferissibs ondahe clRAtMcl Wnh8@dodist may prevent
treatnment 25 include those already with the disorder
groash wed/pr kil axinding cpnesnechlso itmay hgcythetatdd s eleryt@pxichdsduction of

he, di d d hyl
thew%%nw?eﬁtmﬁ%onaﬁi%r%%é% OB B et gpsﬁbf‘él:f )

is successfully "treated!, or shoms
TR BB e oS RS Farcsh bl Wiyl Dhafudlaed dGiGREnt in the
dis@fdeRaiWieadiit ﬁ‘lg%'ra?d-le 69 ¢OlttHcNSotQutRerafBtih g % stc% For cancer
present invention, pati ent shows observab e and/ or
thepppasefifiatdyecan dg umasumd,l for oxar@mg,énc&ssesﬁms Ohofiac &y diwerse progression

(Tlglgeh erngi or (f% rrélénﬁ%éthg;rg?q%)%gel 2 L Fﬁgtam? san, %% ( e(‘a)tﬁrmmed by staging

tests htﬁd‘blyrﬂéhe Séamindi tBdd fﬁrtclalé[hnﬁ level ande)tﬁW én@r@@ﬁﬁ) @Xérifite spread to
and preferably stop) of cancer cell infiltration into

thehope-phdrsarnsoreg e hermona & Igkifpespspnddadhopelvis g fymph eodes in the
0] t
areg.x tttélﬁ D¢ ?%Hgdpg icas 131’61811!t %\%ﬁr fgh%pnnel() 52y3%8Wntrﬁetﬁ9dEEare used to
looROﬂﬁ/ 03hOALs FiGTtHdSBﬁh@?/ a7 84&, rowpicetstodii SOthenhiobiihd angthods for
to so extent, unor and/or reljef to sone
mogyiping thegdiaeagg in chisteetsTrachiy @‘W{l%&%ﬁpfsfs@dw%} g Gpecial needle
bm% (190€8).fi ¢ cancer; reduced norbidity and nortality,
d |nprovenent in quality of life issues. To the
ext e g ol t
i 110 heE s QIARR S o RLENER' of BCHEQ@H 8 continuous
modads oppasyd @i axheute Rpdu,cdol Brto @lﬁalﬁtainhiﬁs énighlghsrapéutic effect (activity)
synptons may al so be felt by the patient. The above
for srxfded gofesf ob8kss Infgrmtiente admiystratien dndRttmeRpthat is cyclic, or
suH Rt P %&{Eﬁm 1n’[egru§3]ﬂ§ns gé og@J toaé'oﬁtlﬁlgﬁ‘l 'olr Xorﬁ@élﬁﬂfreabl e by
e procedu

OUtI es famliar to a physi ci an. For cancer

th erﬁ&)ﬁma?f {?Te(fsgoy an%/aeﬂu gl dﬁs@%ﬁe&g 3 Jlaﬁﬁmgf( % Qymans domestic

assessing t I'sease progressi
andafdiharmird el eand 1oon gpdrh,e of ﬁammnﬁels,r Qaick af BBQS chst estladiosses, sheep,
. can beggetern1ned by st agi ng tests and by bone scan
Piggrpatse PRIt ¢fc. darierabhy, |t1w@ﬁmaw ISQUEER- enzynes to
determ ne spread to the bone. CT scans can al so be
donddmanipteasions oin spmbrdtion WiHE' ©af s mepel ffuythﬁih thyseneytic agents

f
inc} ulzieg L}Slullt%eol%’s ((gﬂgﬁllrerg\(%g Qfotqg%glng? %%Iﬁlélg g%{%n 91 ang ?%’r
t to t t O her. .
roul %@%%ﬁ%@&”}%ﬁm TR Sbice T EEEUF ige Sipients, or
stabilid&s Wﬁé}ﬁhreﬁioﬁlf@(wfw&%ﬁiéhbr (nTdRRAI Bl bXFIRSH ek @b at the dosages
needl e 15 biopsy (TRNB). "Chronic" adm nistration

ang me@rqti@n&@np\%wgd r @ftPw theamhysinlogiglipingesptabl egrrier is an aqueous pH
buf?qucﬁ tsglﬁﬁ&f hEQQrgf e?%if %ﬁgsqglg 1c£1 g&e i FR ?’Hbc?l?%/e)q;'uffe?s such as

en era ect
ph(fsphata,n cievates naheld opher | ovgandd atcume antldmtizﬁﬁgmhctlemhg ascorbic acid; low

admnistration is treatnment that is cyclic, or
molecular weight (less than about 10 residues) polypeptidé; proteins, such as serum albumin,
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino
acids such as glycine, glutamine, asparagine, arginine or lysine; monosaccharides,

disaccharides, and other carbohydrates including glucose, mannose, or dextrins; chelating
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subject to periodic interruptions, as opposed to
conti nuous or consecutive. 20 "Mammal " refers to any
W@nioa®b10¢d assified as a manmal , incl udi ng hunaPGT/US2007/077845
donmestic and farmaninmals, and zoo, sports, or pet
ageard sweh ss Eoh sagarddgsolscarh as canhita, orvortses, sahrfeteming counterions

such R LR PR By T | B PO GRE e Syl (PEG)

andPrrerRONIERer therapeutic agents includes sinultaneous
(concurrent) and consecutive adm nistration in any
or dat.. « 8" ¢as [
pharacee AL of EAHE QR 1P shNEMMRE sufficient to carry out &
spesifahily saedspungiseh Aar ‘Eeffeomeoathuﬂtbnran de cdetelrmﬁredrmmmctally and in a
bei n ex pse there@o at t he dosages and
roudigp, Fﬁ% OB NS yEEd YRS t he physi ol ogi cal |y
acceﬁtable‘carrler is an aqueous pH buffered )
sol Uiae tmm ‘theapsubeallyrelfgiee amewitc &fery tage aproypt @f a Wns antagonist
cff&c@ié{c 't? lr‘ﬁ‘ca't ng Wﬂ%&ﬂ&t&@ ORoRif ih 9§1&3&9& F %@rﬁtﬁ%} Clhttﬁé‘ca%c of cancer,
an her organi c acrds; antioxidants
theatﬁenapckutn:aﬁy‘, Ieffccth\(eV\arB&JijfethelldMg weyglatiudel ﬁsmulrﬂt&n of cancer cells;
1 I
rcdgge? O reﬁlsqlc? lfr?lééqt 2;(0 g. %Elgg(tr ‘Eoidme’ ﬁ]prgzgt}sel nsq' H@?crably stop) cancer cell
infi¥EHRAPHL :pgn]rﬂféré{ r@g&ssﬂﬁ] Thie$i. PO%MW Y sId ehdRne; chfcrably stop)
am no ds such gl yci ne, glutam ne, asparagi he,
tuangN’lﬁMls; inhilyis ite echrcxtomamcmmgrm an(tiolstah@rcaplsdes extent one or

mogcggf tc:::sggn g(ﬁéf? g{] % %.S%l | Celz%%lge/‘ro3§ @osd%ﬁn tlon%%%:i‘ﬁ 0? “treating”.
To R&d. /eséé%%e% Gfit8Aay RERAE Srevwh Nardfor BN Asxistihgakan8hiCIR! § may be
such as mannitol or sorbitol; salt-formng counterions
cytesietic asl/aysgtaienic.and/ or noni oni ¢ surfactants such as
TWEEN(r), polyethylene glycol (PEG, and
PL URdgtcﬁBS(lriI)hiery agfduet’taf\aew ammlagohistbis an E\Md)unt capablc of inhibiting
ant a IS an. unt sufficient to.carr
thegripg q“y i AR TR R gl Wﬁar/\ ‘growth
1nhﬂﬁtog§5ﬁ6{ﬂtn 86l W'aﬁﬂagﬁhét)foﬁﬂgpbé%s @f 1ﬂh%iﬁhg‘§cdmd%ﬂ€ Eell bfdwth may
relation to the stated purpose. The
be detpmmiapkempicighllyarst hacpiee mament " r ef er s to an anount
of a Wit antagonist effective to "treat"” a
Wht Ansditadad atiamt’def ai Wna astagp@st isoan mawond capablet hﬁcausing the

case of can r, t t herapeutically effective anount
desiclige oAy e ﬁa%ﬁpregﬁvc B e iumBEICCOFClbaritlE Befife 0Ty vive A
“cyRRGHE %mtoth@t” by Wnt%ht?agomhmf Blirhodds o8 mhllﬁ{lﬁ’g‘héd%)le?sﬁmécll growth may
extent and preferably stop) cancer ce infiltration
be detemniped eppigically ardyarsoutimgyinbirter.(i . e., slow to sone

extent and preferably stop) tunor netastasis;
I nhiTb¢ tgrmis G°aa el y& xind rtimntunoplobyglidwr ; usadh ddterchargdebldyeand in the

R e e G YR L TR 2958 Bt
antﬁoﬁ?e@} ﬂ%{l’}rclona]_oanhhgd@@(tﬁﬂftlvﬁf@ﬁt A ash Y nﬁﬂﬁéﬁ%&tﬁcgﬁrﬁ%&cs (e.g.,

and/ or exi sting cancer cells, 1t may
bispgaifos alathodleamdhlbrtmgyth@dmcd bldkoglgatlmmmny)rﬂmdbna}oalyo include certain

aniAY By endegsr B e 3 ey Wl %@%ﬂﬁwn be chimeric

huard hunGaneE or §@inlty n@indrb@r in vitro or in vivo.
gr owt

The light chain from any vertebrate species can be assigned to one of two clearly
distinct types, called kappa (i) and lambda (A), based on the amino acid sequences of their

constant domains. Depending on the amino acid sequence of the constant domain of their
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i nhibitory amount” of a Wit antagoni st for purposes of

i nhibiting neoplastic cell growh my be determ ned
weppsoswed |y and in a routine manner. 20 A " cyPOI/UK1007/077845

amount” of a Wit antagonist is an anount capabl e of
heayguebaing (Cle imoesogloimtlinsrambe assegiet to difreaitaldssestounmtypes. There

canc r. cell t he n r |nv . A, )
are T e ot ampupeloBHi ik labh ofgBfit: s a8 i by chains
dedigHatdi &, 8‘98 nﬁ%ﬂ%tﬂeﬁ’pe‘éﬁ{lél 9rpwd b axaYo chescdeleriitnetivided into
enpirically in aroutlne manner. The terns
subbl;zmqs txdlghe b;tﬁ]@ 0f| rnkmﬁdgu@mgt dHfferences us € sequence and function, e.g.,

nt er changea .and t he a ns
o RS e RuraRa sl fotnl BTN BB By g pen2. The
subuftacsirub@ARC| oidal threandibdeado®s) ,copfibalional ofandiffesi e%lasses of
mul tival ent anti bodies, nmultispecific anti bod| es
imgneglobuligs gpesictl knosry prsh desssibed: gemarelin n. tTae cwapleedbbas er al.,
a
Cefflif 8 SBloc il XN, 4214, TRNOR 3% AnRELHFRRFBE D B a larger fusion
motketiki Formad byndoivbledtyorcam-dreraleht asociated offi thvamtibodyravithzee or more
or affinity tured. 30 The light chain from any
othGEROESA PCRIES] es can be assigned to one of two

clearly distinct types, called kappa (K) and | anbda
(X)) Ahtd@éiar Brgmends asPmpris adpaEgu etfcas 1pfct pafiiody, preferably the

o RS, SOV e BEREDCHO5, 80 15 P € BN e

1ncRﬂ$/RaﬁZ%7/E{Zt?8ﬂéild me@agm@in@udmoaﬁj)hneamroo@leowlsm§ 641,870);

oy 5. ARG S8 By g
multg;ﬁemhg ghtl‘tﬁ)'a?es If&%ed%h A8t fps  designated a,
r,, y, and , respectively T e y and a cl asses are
f u FbOSin 91 ﬁ/es‘&lcﬁ{j ok gﬁlﬁ?ocﬁéﬁb@o%ﬁée%st nl(feﬁﬁcaﬁ aa%ltlgeﬂ) Blndlng fragments,
rel atiivel'yymnor differentes In sequence

calfedﬂ'@hlb dftagreerds,, and ahgsidind "€xpfregacithe d%ﬁglhabwnl’tgﬂectlng the ability to
sufpcl asses: | gGl, 1g&, 19G3, | gHA, . | , .and |1 gA2, ,
cry Y7 SSaiin TheF AbERaTE ARt AE g%er&}rﬁ%iﬁ QA elor with the variable
n i an
e S AR BT Pl ot oBbtant domein of ong vy chain
(Cﬂlr) Ehdr Féxaaghent 1sAblbasvaé¢nt atith, resy@et foudnsigerabiddivigl &c Lt &as a single

anfgRgertp oo GoUE FarBtep Heuarenpelppree Flab, fragmen

th&%ﬁgﬂglcﬁf%sﬁéﬁ§§fﬂ atediseffide h%k@d[”l:h@ ttsrhaQﬁ‘l% @Valent antigen-
nor e ot her ﬁr oteins or pept i des.

binflingretivits anccisspicgpabie pfﬁrpﬁ;SOhrnl@lflg @rﬁlgem 5@10 fmnemo@lffer from Fab
refe I ant i.ndin g
fra s diabinia FqBI FER s "B R BB A s Tt domain
includgdgusie drakiore E@hemeffr@ﬁh the aﬁﬂ%dﬁ\lllﬁg’e&@gbﬁt Fab'-SH is the designation
d| abodi es, linear antibodies (U S P. 5,641, 870);
&aht 1nawhlch ph@pgqtﬁngﬁ@sld )of thg@gqnq@g Zzioeggggyear a free thiol
ng h ¢
gmﬁht b @aPo B o AR BB A hrod el BB A fragments
whithgest hinge ofsteintd badeasthpmo oﬁmgsdtemwl demplmga Iof antlbody fragments
i.gen- bi ndi ng fragrrents call ed "Fab" fragnents,
areélﬂ%? kglo?’vé‘sn dual "Fc" fragnent, a designation reflecting
the ability t

The Fc fragment comprises the carboxy-terminal portions of both heavy chains held
together by disulfides. The effector functions of antibodies are determined by sequences in
the Fc region, which region is also the part recognized by Fc receptors (FcR) found on

certain types of cells.
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crystallize readily. The Fab fragment consists of an

entire light chain along with the variable region
waeleovsiosioed t he heavy chain (VH), and the firstPCDOS108T1077845

domai n of one heavy chain 20 (CHl). Each Fab fragnment

i s hodowaltlentmmirhbmr agpedy fragraetti gerwhbeerdaing,a icomplete antigen-

it .has a,sjngle .antigen-binding site,. Pepsin
recp il hant BT S BUSyTATEHES NG AR 6 o vy and one
lightL haiBRkiab b Ebn OMeRliY tigRY, heSPesht hsobwRosli sul fi de

i nked Fab fragnments having dival ent antigen- binding

act iryl a ' i1 a fi JCF =Lk 0kl . .

ot g ot RroplRAl bBRERR, SeBheTPRTA A Mhibody qhiained from
a pepulaipnaddi substaatialfyevionescouss aatibddies, ciar bthey indevidualusntibodies

coR b HE S B oo PRSI Gghg bELIAR mucaions
thafl ﬁﬁ&%@%ﬂe%t inekigbNahintSaModdeloni Ghidofs GYS Wi specific, being
~residue(s) of the constant domains bear a free thiol
dlrgqt@d pgalm(taeb's)ng.lqa antigrody I rcagireditte mly@blﬁw an)vlbméy Qreparatlons that
BB A BoPOhL e Bl e R B PG, cu
moabélbRAaNtibddFIientEed &athsah S glenRWiImindt Jhthehatibéragment
conpri ses the carboxy-term nal portions of both heavy

chairps dgh dchiRGedNehtiBYdydi @gbifﬁicﬂﬁ?'-in%mgecﬁfvfdﬁﬁﬁ Othe definition of

functions of antibodies are deternined by sequences in
monpdomd an‘@@j(b'nmewm‘ amlbpélgj; onwhish @l postiarhef tpah@avy and/or light chain is

.. recogni.zed by Fc receptors (EcR) found an rtain, .

iach TR T SF dfae Susy S B s T o B oD o P T Rgrived from

partibMar dpscither balongdiimoanpdrh@dyr dnkiBGaeelhssWiisGhel L0 kil dihe @emainder
conpl ete antigen recognition and -binding site. This

of theaghine) iedfeitiselswish ai hanalpgays torfermeangingassquenges derived from

-G . (o) |

ond 800U MEELAEAE AL SBIRLALL I LGN, o vel s rment o

sucandntibodiys, sslouged they eximbiteherdssited Bivlogivhl badhity U.S.P. 4,816,567,
ohtained from_ 5 a popul atiaon of substantially

M%?P@geéﬂzu@]vaﬁt?i H@éﬁig&ﬁl; 55(h&4ndi vi dual anti bodi es
conprising the popul ation are identical except for

possilwmenized’ feens 9f sertrmpn de. gurednbnantibedias aieaghiperic antibodies
tha Egrﬁ?iﬂtmlnri]mg]} &gﬁe@@déﬁ‘véd ﬁ'XB{‘ﬁw%' $ehy 51990%2.3 FrGhe most part,
I'ghl'y specific, being directed against a single
huraadizglemtitodics @id hambn imnuabylobelial (régipichoghtibody) in which residues
preparations that typically include different i
fromng hRsIYE &b Tegtonerf tﬁ@ ESCHEENTATE rrlanse Dygiedinssnisipins hypervariable
{PbE QRERhumaASPecidd(JTROOL R | ROAYudeS rfl! £286H & non-h
1regagaél) nst a gFlngI Eecdetgsr m&gant ok) {ﬁﬁg ant %‘%g’n? The term  ooon
prithetei memigathe detired aayibogpaecificanl dffinitycinddepabwiityhiln sbime instances,
f def'aﬂﬁi tion of __nonogl onal. antibody, .means ﬁgt j.bodi es laced b
AVRHT SRENpOFRI oSIBHe R a0 B ROg b U R oty replaced by
cort@ptdig@ noHubhaQr reBRINEY. Ok ctrfore OhliaRIO8H aRfbodies may comprise
sequences in antibodi es derived froma particular_
resiyeciths aoe noklfowni iy theoregippenttantibbdy oarinithodipnet astibagly. These
moﬁ%:%{i?tisie}re er\r'ilqldh %8trﬁ5]$1}66%§|3?§)%62%§{b9é§ é)%{f?ltengaglgg.g ?II}] n&l%e)rall, the humanized
antfRAY e @Bnpekd Madtahfigny aldophtNedst SPEGne SyFital BEh@) Ghrible domains,
. to. another antibody class or subclass, as well as
n yvhg:@n:tlhpr sybstantially all of the hypervariable loops correspond to those of a non-
human immunoglobulin and all or substantially all of the FRs are those of a human
immunoglobulin sequence. The humanized antibody optionally also will comprise at least a

portion of an immunoglobulin constant region (Fc), typically that of a human
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such anti bodies, so long as they exhibit the desired

bi ol ogi cal activity U S.P. 4,816,567, Morrison et
W@Res/0R0de A. S. USA 81: 6851-6855 (1984). " HunaPCRES007/077845

forms of non-human (e.g., rodent) antibodies are
immhhogobutinant Fdvofirdsr Ruilshate cdontaien afi, nNambe S@quUAedS (1986);

.derived fr th 5 ti .. For the st .
RiGE Bt AT B2 B S Sl it S oo B0 2:593-596
(1960 CigRE Q¥o, ANkivRRId¥d HAnYWRIrC e SiIHES AstHnMé@Immunol. 1:105-115

hypervarlable region of the recipient are replaced by
(1908% i lards, Bivohara gqqaeTW'ar i2abl1835-1exfi OiP96F, BumhwandGresy, Curr. Op.

. ciles,o nti body) such as nouse, rat, rabbit or
B“ﬁ%%i%ﬁ%%ﬁgﬁgﬁ?%gte havi ng the desired antibody

spegificity,. affinity,. and capability. In s .

st ERheRieIe0bdS T ok alelie YT B ek Infeiepg@ g hoteipp and refer to
polDHRB L AnTEMERAs AP dh{ Nendite idcBRIIAE 8t B¥ nofBit8E RPDNiANghd RNA. The

non- human resi dues. Furthernore, humani zed anti bodi es
nuglegtides epr ibsedcorpabanueksotithest ridpeudientidesumadifiad trieleotides or bases,

ecipient, anti body or in_the donor antibody. These
it oo WHe!s @ e Re Mool Al iy er by DNA or
RNREpbBIRRCLor b HSARRicc, rehbt®nhUABPYIFRELIcoidt i RO ¥omblile modified
conprise substantially all of at |east one, and ) )
nuglgasidesisngh aspsthylaradamicleotidaraind sheinmajagswhfi ripscat, mastification to the

ant.j Y L, .0 var i
PSRRI B Gecml M MASHe B SR BaoASRF afrp pobimer The
seqathceorofs ubsltatides alnay dlel imkrripted FBg aoe-nticlest&deofcomponents. A

human . i mmunog| obul i n sequence. The hupani zed ant i body
polasg@%ml&ﬁ AV S IGrtReY m@giﬁ% @Ft%resygfhepléa%tcﬂgs by GPRiugHiE with a label.

O UGB SOTES 3 S RS B O ors o

natirmhhy meglwing| nucleokdes fvithtdneanathey, antesuclsetde) ooddicetionsst such as, for

Nat ure 321: -525 (1986);, R echmann et at., Nature .
ey 45 (g (e il By LRE AT TR PHOBD ST PoSphoamicdates,
carBhrhtes, 262 93 thfbed (ThRP)- (22 pRbspRoroMASMBY) | ptshorodithioates, etc.);

aniltp%,gAnn.gAllergy, %?fhﬁasz | mrunol . %:1‘5-115 ' ?C)
pendagiogpictipirsupls as, Bob example.quetein @igs, nebasesp gainsp 3gtibodies, signal

R I i

meth$s dadiSicik € AR g dokon, efdatite mabd, drel, ikl gorspalodifRdikhges (e.g.,
nucl eoti des of any length, including, but are not . i
alphg ARQuaGTI G IBICTRGR AT CRNATF UTthers kel tb@gy@reze,ylﬁﬁum@rdmarﬂy present in

d ri-honycl | ge rl clheot i fied
the] SR, FQOE (BB Tor P S AP Eend B T phosphate. groups,
prosachesit batstanidhalt poaccting grocy; por attedted nbop@pqoo| additionaly linkages to

\ r 10 ol rase, or by synthetic reaction. _, ,
adcﬁtw? ml}e‘?@}'@i Fandae ewﬁt%detonsaﬁfifor Sem -l WePPTfes! e 57 and 3
ter@ial 018 IR HRYHB AR rIMEl @R IuI&RuRD dvit 8infned Ml RGshric bipping group

present, nodification to the nucleotide structure nay

moics nhipmeldtob¥X arlenotorms.t Othcadsdnobyly nofy alsvebqpddrivatzed to standard

h sequence_ of nycl epti des y be .interrupted b .
ProfGn R @PLEY | dBOBYGHER: sc i BoFgtl] GUPAES miybeof ribose or
dedxytibbRrsuBditidt @ek @hbRlly INMBWAES ti, ar UedludSg, Byr example, 2°-0O-methyl,
coniugatlon with a |abel. 15 Qther types of '
2’-Qediyl.i 2afliems or n¥tazdte ribase, exhapicdc sugapshalogs, o-anomeric sugars,

.substitution of one or noy & of fhe
epimeric sugars such as arabinose, xylose or lyxose, pyranose sugars, furanose sugars,
sedoheptuloses, acyclic analogs and abasic nucleoside analogs such as methyl riboside. One
or more phosphodiester linkages may be replaced by alternative linking groups. These

alternative linking groups include, but are not limited to, embodiments wherein phosphate is
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natural |y occurring nucl eotides with an anal og,

i nternucl eotide nodifications such as, for exanple:
waeeohaswed | i nkages (e.g., nethyl phosphonat esPCT/US2007/077845

phosphotri esters, phosphoam dates, carbamates, etc.);
reptﬂcal’og'elb(O)J}Sa@higets) (BSyS; (dplnioatpho(@)NRﬁanﬁiste, P(O)R, P(O)OR’, CO or

|th|o tc end ieties, such .
TR B BRBUEPRE fireer g o R G unsubstitted
CL %nélkploqk?aﬁ&aw ajh@dlmag a‘ﬁe&hétd Qfyl, BRbYylLcyd&dIR&y] @F Gralkyl linkage.

I ntercal ators .g., acridine, psoralen etc.);
Not #léligkages i e pglynucln@ttdal need baddavaicali viélermcc@timg dsserintion applies to

ot B85 oG PR, ff e %P%P%@%fanfﬁ L Furthers

an f the hydrox ou ordlnarll nt in  the
S Or RS e e Bl YRt ity Eﬁ%&%ﬁ sheut Sequence of
amBoQURE linRBP B P BRI yHHOURS TypRaBY aft 86k &%e@a@@d@f)@bude has length of

protecting groups, or activat ed to repare addi ti onal
abduit Pk g &6 atmnoz 501ddd4 -89 gieiho peidh et i amgro aggs. bélthough the term

U ate d or or, Th
oo e e s RO RUES, e ol el e and are
usedl ihttréidh B8 110 WG BoitcaaPPichy @t abfRr t@@hﬁeﬁd 8sid Gbqdneed that are
1 to 20 carbon atons. O her hydroxyls may al so be
gengadlinlangy eadinsthepa mivae domplest(egt innytiple sagence, secondary and higher
StrlFglggpucleotides can al so contai n anal ogous forns of
ribose or deoxyribose sugars that are generally knovvn

h » |
Selbhm s piipdiacl 8o, E5RIRgs sFuiste™SE R i amino acid

resﬁi‘dlﬁr [anacagSive entVANBRENLS, $WGA6S is a€PEdFERbEutSIIORS $0, 15 or more
such as arabi nose, xylose or lyxose, pyranose sugars,

CmﬁwaWﬁ@@ngﬁg@ﬂ§$‘m§edoheptuloses acyclic anal ogs and
abasi ¢ nucl eosi de anal ogs such as nethyl riboside. One
or Toitenphdgpgion’,e¥i-tarmiriah I&@cg@scerma}ldb@riaépmsa&@nhotﬁyas used herein,
alternative linkin ternative. lin
rerfr soning it iR R Rolper PR ™ 5L Riging f B termina
(g eﬂﬁ@ﬂ%g @AOSHIRERlYl the sQuE: ZRARCH 31 @R%no acid that has a free carboxyl
PCT/ 007/ 077845 replace by P(O) - S—(thloate%
gropp.S) Irrso(l@nethéml@)tr, f@umzal AiFEiAE OF PPORS PY) BRA, region of a
pol&? Pide ¢ ﬁl((f%%_lgﬁ&ﬁtl LS) remdﬂ swg&acfpd 88&&%‘8 tﬁ% cRe 1‘?1& 20

epen or substitu or unsubstitute

al ky tlonall t ai an et he al k
cycﬂﬁéwﬁﬂ% Yoo SRR AehuGBe™ R varfobns HRASEON vped herein,
refé @04y ffloeRid sueedhbeisi Ideatd e@br inlb1BsPpR&RHAitNIE the N-terminal
description applies to 5 all polynucl eotides referred
(generalersé) and. | Q@ilﬁgthﬁmqnwe DRAudephan pjng agéhatdes free amino
net al 0 RY
grogg f 8iéé/ ogn% g{h&eﬁ% %Iglhggé?ﬁﬁﬁr%ﬁqgigﬁ%‘? Jeghé} r%%e\f%%1% fegion of a
polﬁi@tﬁalthyt, inglifdef @bowe CaSsakidliys lo&aﬁépctlbsﬂtet feshd Bingirfinus of the
of bout 2 to 50 am no acids, 4-40 anino aci ds or
polyperti@cani no acids. Although the term "protein”

generally refers to longer fornms of a "polypeptide,”
t he“Infgsngl gegign’c an “Becrapldscapenced aleviriatipey &Wmée@&rwo an amino

amh %6&196%6 ?ﬁ)a?tl.s )féc%telae&fﬁhﬁll 2[38?515 & antdolsﬁ@ﬂnrl%%d %%' lSjoth 1ts N- and C-

ence hat er haps
tenmﬁwyez;ne( er gnore ra:uﬂuho mCﬁisst;hqw efCeot mcofldl&r yecﬁlﬁﬁicehl g}mérally, the
structure). 'regi on" of a polypeptide_ is a

sequghfci dogn et lg%la%fﬂb@nwp agldow%lﬁh;er arfieR GaheKyl or amino group.

A “ligand” refers to a naturally-occurring or synthetic molecule or moiety that is

capable of a binding interaction with a specific site on a protein or other molecule, such as a
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residues. In alternative enbodi nents, a region is at
| east about 3, 5, 10, 15 or nore 15 contiguous am no
w@eiod/0swed dues. "C-term nal region", "C-term nBCT/US2007/077845
sequence” and variations thereof, as used herein,
recqﬁbe r At I@’nralli‘gaadiim ) n&rdd:cuhlfs‘élwmcé"lcalhﬁt'nﬁel‘actb ®atit zEHrzaztlecbreceptor. A

in cl,ose le to the (gene I

“robiutt eaa iAot et Selpfidnten ferl Qe ai il o
that has a f r ee car boxyl roup.. I n one enbodi nent,
C-t &r rUNaR Mrelgitonsiar Qe mf@tlﬁ%fhéif%lgtwamr&a% Rovsfengly linked
g%@lep% NRERLIISE ﬁllagoto i Y AR SvaP R &ﬁf@l’fbn[ ?n?dtgpﬁs The two portions

ocate cI osest e C-term nus.

may bgilinked dl'fd\dﬂtyéxym szgle petiderboed pr ﬁmdlg\haarp@tld@ hsker containing one or

t her eof rein, . refer to an a

mog G d Ravice. 1Sty 2B PCioRD 2Bt RO yill b in reading

frafnBQvift da€h BiHRhnd 48 BRRIUBE Vs aecsﬁgmaffﬁe&ﬁﬁdldex the
sequence includes an amno acid that has free am no

gro [ e i IR
Sruoed ey SRR, RN FSAARY L8 A1, A inivior
Writ mntalgdmist @aloatwiiel Besubs induwessurabta peavtl dseisibn tocﬁ tmrher &¢lls having

us of .t he nter.nal regi on" o
abarit Bt SiePeinp s, PETRobioath GHEb ks MU akanal ighjbit growts
of %&&%ﬂ@ha@ﬁg db GRM ‘W"[ﬁ%lénlaﬁﬁg h@tldlﬁ}qﬁl Sdatet Hﬁh QO%, preferably from

ol ypeptide and is flanked on both i'ts N and

abaué 2A¥nto aﬂwubﬁﬂ%oandmea m@mnmefamlbd’s bw reataterrtbam éﬁ%p(axgt, from about

Cener,al | t he 30 se e doe
0% e SRS sombradde e apPihar s FREECIES sBRGR GRicay veing
can@Bil E¥ls GoOHBated With BNt ahREGHiS rhéledule being tested. In one embodiment,
natural |l y-occurring or synthetic nolecul e or noiet

gropilytinhibitiop ga ticemedsuzedopindliNie aniegonise cpaeeniption af about 0.1 to 30

w15 L) BB R L T GEAE AT, s

1-10dayk iaflandxpsug efolhe auer bhl&ﬁ tOSﬂh@CWﬁlt aﬂﬂagc)mstnt@fcﬁzﬂh Snhibition of
with a Frizzled recgtor "receptor" is often but
tumreerlot? BE0l Rated f‘d?mtlﬁ@ B YAriSUY e BrCh gy dqeeribad in the

t

Expertt il BB et RSy Crik, WL MRaRSitas WAt Mory in vivo if

adrhingstipoon iobrike Wntdmtatgoed;t fat @bodi F figrkento ghoat DG sng/Kedody weight
t wo. portions may be nked. di r ect.| by a single

resp R S BRn SO g ST B Ao PR hg months from

theOSt LImiARESLHATH NP Bodye phdeably WHMARaBbItY5 td B dAWO In a specific
portions and the linker wll be’in reading frame wth

aspeefc icdumer siahid reduscpraetvedd ita siza gt trhe@@mmf rizavepy.
techni ques. A Wit antagoni st that "inhibits the growth
of Therorms Ebdlsprobiferativegtismtitr” ianthi“piofiderytive dMddrder” refer to disorders

nt agoni |s one ich ults i ur.abl romh .
tha s REIeG Wi Sl ROt PSRNl 460 R pan i Qi abodiment, he
celBp@NALANG Bkddtid Yanckr ef erred growth inhibitory Wit
antagoni sts inhibit growh of tunor cells having

aber‘fﬁﬂ ”Wig L%E@% élﬁ]gre@&% t\é' Ly nkéﬁlt)lgéé[f%atsﬁf #Q'm grgf rohferatlon

preferably from about 20%to abo 0% d even
whpthef malagiant otdyengme anckall plearan&feny adgancdrowmetlb and tlSSﬁ@Ep/o
to about 100% as conpared to the appropriate control,
t he Acwit athgdnyqintélbdte Bhichd induces cell death” is one which causes a viable

cell to become nonviable. The cell is one having aberrant Wnt signaling activity as
compared to a normal cell of the same tissue type. Preferably, the cell is a cancer cell, as
defined herein. Cell death in vitro may be determined in the absence of complement and

immune effector cells to distinguish cell death induced by antibody-dependent cell-mediated
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cancer cells not treated with the Wt antagoni st
nol ecul e being tested. I n one enbodi nent, 15 growth
WO ptoBlo31000ONn can be nmeasured at a Wit ant agoni SRCT/US2007/077845
concentration of about 0.1 to 30 g/m or about 0.5 nM
cytbox RO (AMGQ) agebmpbmiant d@envkkm rcgtotdrecigr @RE). i Tihishiht asmy for cell
I S determ ped  1-10.days r, ex ure. of the tumr
e 1o (P REmoh o RR o 1 T SR (it g of complernent)
and HBE abSrlcs oif BmUiune cFRBtoP @el‘ljaet §2) %ﬁﬁﬂldeﬂvh/e@ﬁérQHé R Yehtagonist is
such as is described in the Experinmental Exanples
ablg ¢e findyae Isell doath.Tlees Whmembranganiestityi & gradwtdd bnhptoke of propidium

o o e B850 2Ll 0 £ OBl 2ab can

asskdied eslutld OuntiRatcd ¥BNs. SPZEeredd &8l deathc ﬁlduélﬁ @hthlﬂﬁiles ohgopeptldes
Wi thin about 5 days to 3 nonths from the first

or ofHeH QiRatie Holeshlcs pra thescankich sulice Bl wrtalraiplthe Bl wipke assay in BT474
ojgbout 5 to 30 days. In a specific aspect, the tunor
size is reduced reIatlve to |ts srze at the start of

the e i;sorder .\
" br PP Ford ol TEn G} berPlanigler s G flF 2MBhung g composition
Whﬁihelsac%‘hﬁ%laﬁﬁediréw& fbrslﬁﬂi?edﬂl@gtbe@lecbfntlﬁbdsﬂ rd@bp@[ﬁid'e or other organic
roliferation. In one enbodi nent, the
Blci foeraid gencmte gr deeleds ansihedy.. Ohgrmrnsrde Oragh%rser@amc molecule.
r
Th% ?a%?ll r? ay a? Ifi%r%c’?taﬁlg bg { %el? ?eﬁ%lrgcﬁhfgﬁ oﬁg albg% #?%Hre@g%t {lﬂblels) or, in the
casprof-ahagizgmatis ldént mancanlyus chﬁhicsl aimiatiomstESubs@ra’tMtompound or
ant agoni st o ecul whi ch "induces cell death" is one
copRsipnoRhish s ‘e 30 cell to becone nonvi abl e.

The cell is one havrn aberrant Wit signaling activity

as Thorpar eevtoloxie memhaps getd heyrin Féers daen shlesiange tthgfelnhibits or
pregeetﬁge% ﬁlee 1?1{ 5{3 %lﬁg llnnd/(\?/r (?augéasn&e%{rg&%éle?fe @snggxe {%ﬂﬁ is intended to
1nchid3&ﬁ@16a@fve&@@fpb@n@l’gt and, 1% hmlﬁﬁeY%“f fRatt pRe Y1 818", (2131212 and

di sti ngui sh c th_ i nduced by anti body endent
radaqemwwaroarsea %Q@eep%mn@m@%@rg dhregents thereof such
as SHIcRLRX¥icCich é%DCQtlbm'tlcgqu epRiMs deqe rhge%all rnolecule toxins or
cyt ot xrcrt . the assay for cel deat h
enayeatibglypaatiivo rtmvanls uﬁbavgerheafungahardamt\maednslemgm (1ncled1,ng fragments

n the ab | ement and in the absence
and) Gt By PEEGr Sk ieoVor RS R BPT RHIENGT e vhtclosed below.
OtiRAt UG 8 taghts @ldesdr®ell MURE C&lthmERaHAL ad@Ta®es destruction of
menbrane integrity as eval uated by uptake of propidi um
tun®ricolds.de (Pl), trypan blue (see More et at.
Cytotechnol ogy 17:1-11 (1995)) or 7AAD can be
ass@és §<Ehdr110ﬁiea'<tpeuéc tagentiitis eatlemnical ¢anpdméfescfuddnctbl Itreatment of

deat uc i bodi es, ol t] or ot her .
ca AT P S R oS RS e £ pecg oy tiotepa and
CYtT@(RNC@U AkPhasphamiden A7 dultonlel Ssucihgs Wakfan aﬁzh%rosulfan and
when used herein refers to a detectabl e conpound o

pipesfaosi ddiadines] Osughi eh b@zodmaagaarédqtmnpednbtyraﬂppa and uredopa;
ethgf%mrmggst ¥nd © t%lgylgrrr]lte aand% g eu?iorf eplf tl:ﬁf Or o Qle{hylenernelamine

ol ecutf'e’ SO "as
tne@ﬁéﬁe?ﬁﬁﬁp.hoﬂﬂrm@@pe@rﬁétﬂ@ldﬁéthiﬂﬂh@ﬁph@f@ﬁﬁé C Biﬁi ecrullnethylabﬁlelamme
| ab be detectable by itself (e.g. radioisotope

acetegsaing spfepl@,gy edudlatacing hids) bl@l}ataqmpnp},e delta-9-tetrahydrocannabinol
(dronabinol, MARINOL®);  beta-lapachone; lapachol; colchicines; betulinic acid; a

camptothecin (including the synthetic analogue topotecan (HYCAMTIN®), CPT-11
(irinotecan, CAMPTOSAR®), acetylcamptothecin, scopolectin, and 9-aminocamptothecin);
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case of an enzymatic | abel, may catal yze chem ca
alteration of a substrate conpound or conposition
W@R0081031089 det ect abl e. 15 The term "cyt ot oxi ¢ aRENU8208%077845
used herein refers to a substance that inhibits or
brypstetngrdtad ysthign; fQCrd 06 D indbdinglitssadandésin, caeagksm and bizelesin synthetic
estructi.o cells e term.,s intended t i nclu
anaﬁ D0 Tlon e Rotob TG ARG pnies 5w ey Clas Bgrticularly
BRciPL 93 dBEgpphidr @n Qiolafsﬁl@ﬂnoQﬁlbbéfﬁlybﬁlotlﬁ@l%&n%f the synthetic
u), chenntherapeutlc agents, enzynmes and fragnents
anal¢ogeaofK Wuz 9 a@gldnd?a‘ﬂ%bawlt)t celentilywbgl, anndriistatings 2 aaodictyin;

ch as _snmal l e t
sponBSbE: PSS SRy o8, e S s bmahegingafholophosphamide,
estﬁhﬂﬁtm@r 1&13feﬁﬁﬁ|de ,Or i@é¢Hlorethagling]i n@edhicrei®mie @1dé Ohydrochloride,
variants thereof, and the various antitunor_ or
mbﬁlaeaﬂwﬁm&g@m,s pagnssicHaRd Phrdngustingy Hegfogfpmidogy pracil mustard;
e . de b u C
nlt%ggtaésﬁ g?{ho rallg o(?‘a E’tﬁrr%f c@l{icﬁiﬁ%ot@c'&h [Fﬁgfnﬁ tﬂn%f alpe gﬁne AHRGStine, and
ranggeustihe; antdiative mudalas clenpadiche uswibidtics iGe.t hecdlichadmient, especially

0 25. cancer npl es of chenot herapeutic agents
calicheampige W@%@Eﬁga it GeRea ek ©Fepg @ hem Intl. Ed. Engl.,

33: C‘{é’%é‘é\'( 1@9%CHM%PHMQQ @n‘éiﬂlmﬁ uAf %ﬁa&?&a%ﬂ&'ﬂ 33 well as
busul rosul fan and p%posu |'fan; aziridines such
neamrmmsmdo pehromapbaquome] nﬂamdeddpamoammblmr echwdgne  antiobiotic
eni.m nes .and nethylﬁgelanlnes nclu

chrgfnto\p/!é rgﬁ] ndc a?lpplélyﬂw erFSHRPNEI, aut rarnycm gazaserlne bleomycins,
cactnhb ?Mhe nephRSRhUaatindiycinl | @rfhypianet RhRPhGERIME aMad@nomycin,

rlnethylolonelan1ne 30 acetogenins (es eC|aIIy
da@gmbaqlg,m d\et(a'p,hlcbm |6ai1w ﬁ@n@-)b—norleucme AD IAMYCIN® ~ doxorubicin

(1n<%l&ﬁ%1%&1?0( 1%hnob eotxg nlgiﬁ%gnﬂogr{lo galtoglﬁﬁj ngil xoru 1 hl g?’rrollI;IO-doxorubicin
and@otlyti el ozulsCingl; epﬁubleﬁlﬁbid?ﬁme@ ﬂiafd‘tﬁl@h Utdhﬂd@lldrﬂ@m mitomycins such

synt heti ¢ anal ogue. topotecan (HYCAMTI N(r)), CPT-11
as MitPMYEHde Ry CCRARIPTOSARY, mpyalamyeiny plivwtcatshaenlpmycin, potfiromycin,

pu@%%gﬁgg%@lyﬁ%%jﬁgggwg7%&Elgﬁ{f/gg%r toz%%an\Qubermdln ubenimex,

zinogthtiiry, Foatbidin; aﬁiﬁ-ﬂl%ﬁol(temmmchls mgeth(ttsexatfb@mell *efluorpuracil (5-FU); folic

arzeIeS|n I zel esin nt heti c anal ogue %
amg 38 EWSl %IP )g§ en%a%wptﬁgﬁ?@teaatqoptp@ﬁ,l %&qt éate purine analogs
suchla¥ PluaRRY¥HE NG n{e?@aﬁdpﬁﬂhé rthi‘émlﬁﬁdépﬂﬁ@gﬁéﬁin@ ﬂyrﬁﬂfame analogs such as
cryptophycin 8): dolastatin; duocarmycin (including
anqﬂhblns,y atdesiding, (aavalodines carmafmwaaa’cmnmdmmmdlne doxifluridine,
ut herobi n;. pancrati stati.n; a sarcodi ct
en%&g*h‘&?’s FPRAIng P8R S mydtthr Bs Cl%l&&tﬁmél% éﬁ?%?%ﬁiﬂﬂ%ﬁq propionatc,
epifibdtAionanbRzbfhe, ERAIIQRNRS RReddéhals &%h ra@ﬁﬁﬁﬁdg'ﬁﬁethlmlde mitotane,
i f osfam de, mechl oret ham ne, mechl or et hani ne oxi de
trilpspeirco clolior fad@, replepishpralsaeh %oﬁ@hmcc a¢id; aspelpteneiealdephosphamide
glyg(lgs?(?%;a{l?ﬁgigle()ﬁimé agfdoseglﬁﬂn%lg? %rﬂga%? leor OZO?ucq]: bisantrene; edatraxate;
defbfiheingdls temesoldingTudiazig@ond)i afishithiae, @niptinivani mata&g | #e;epothilone;
antibiotics such as the enedjiyne antibiotics

ctoghicide hedliyraj pitraies pladreugeal oleptinang Henidpiwins: g@ﬁﬁﬁlllﬂmoé%l such as
e c I 9 ]

ma%%hélﬁg' ?ﬁﬂ érggﬁ’ﬂ?%gg Bréﬁﬁlséﬁs mé@%%rﬁn%&e?&?}% d?“gol nitraerine;

perdyst@m; Cplrend!metarp1Ea$lpmc1amlmomanta:meyv@l—éthjzihydramde procarbazme PSK®

polysaccharide complex (JHS Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran;

spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-trichlorotriethylamine; trichothecenes

(especially T-2 toxin, verracurin A, roridin A and anguidine), urethan; vindesine
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neocar zi nostatin chronophore and rel ated chronoprotein

enedi yne antiobiotic chronophores), aclacinonysins,
wa@eaosdryci n, aut hramycin, azaserine, bl eonyci PGT/US2007/077845

cacti nomyci n, carabicin, carm nonycin, carzinophilin,
(EIthSdﬂl‘iEﬁycFHL[SESEt}@c);t [ dmat;faaizme 1madaomostingi cinmfobronitol; mitolactol;

PiPGERRGID EEDISIG HEPUURG (repnl IHiQRAGiub €, TAXOL Ppactitaxe
(B&mqqga@pb@&lbﬂ OOﬂngéﬁbPﬁhEbto@ RYY.), OABROcXIRXETIRI Chdhophor-free,

and déoxydoxor ubi ci n epi rubi'ci n,” esorubi ci n,
albinghar-egiedencd mn@@rndﬁy tirmulattion o nf/ cpaqhtagglc hiAn@glcan Pharmaceutical

Par[t%e?r% nﬁé&ﬁ%ﬁ@’er% egf@@g Ioalﬁlld Wﬁ?gﬁﬁgal SIS ? og%}lé)lnﬁ -Poulenc Rorer,

Anfbh§] BRMEE)N chloPABLEIR! Ednititabine QOIEMY.ARER, 6-&I16§ﬁhﬁ1é0ﬁief’oaptopurme
t uber ci di n, ubeni nex, 20 zinostatin, zorubicin;

meﬁmrpxmtldbtmum aralegricfich$s ﬁ@plﬂ@pra@si@@@oalﬂ@n vinblastine (VELBAN®);
plagnu%gtogetrgﬁgs?& \ﬁll5 tlg {0581 {f % 35 tog(raﬁﬁ&ll ?:{I?mlfc %H&J‘ gi\l COVIN®),

oxJMipldting lcaoa s VuﬁdielibuﬁS(NAVlIEElBH\ﬁE@)?nO\ﬁmﬁﬁﬁ@ mta@@md raleunomycm
t hi ani prine, thioguanine; pyrim dine anal ogs such

amgiepieriapi ihandropaiei fapQISABICTaEC FRRIPIOH| RES %)Qpnﬁhﬂgorometlhylomlthme
! YF; dg di

R RS e —

acoepﬂah]stseltsg rneids dr dnmmtﬂnmbbmy qiﬁ’ thpiabonat s w2B as combinations of two or

ost anol | tio oI act on ant i
&5 Undhs DQEh Hehas néﬁﬁ@t etth af‘alatmnt g‘?%r?e combined  therapy  of

cyél&ﬂﬂo@ﬁiaﬁﬁ&e fdékbl%bf’k‘fﬂ d Ju?o@isﬁﬂé shel Sﬁt'é"d?us%fl;onfer ohhdi EOLFOX, an
aci d;” acegl atone; al dop osphani de gl ycosi de’

abtaieniatodneYorl & rfieatragit chegiemn| wnthcmxallphinaa(dirhO?éATINTM) combined with
5 FEJe%E{CIabum | . bisantrene; edatraxate; defofam ne;
- SHEOVRYM: §i azi quone: el for ni thine; elliptinium

nitrate;

acet n et ogl uci d al i
hyd eyrladed i %ﬁﬁmwﬁ? - ?W@naﬁﬁ%w MRSt ipsregiiaf. reduce,

blo®, OinfiAyt ﬁﬁ@%ﬂ‘é@tsad}%&&%ﬁé@ e kas prdﬁﬁ&t@%@ fOW&h of cancer, and are
m t oxant r one; m)pl dannmol ; nitraerl ne; pentost at in;

oftgrhiartherfirm qfi systewix, oF wholedmuyrsemome; Tzesetnhy bhidmactics ghemselves.

xR RS s R YORSRL L e PRI s s,

incRidafY | f@N exarfiplel QSROREE clﬁ(ﬁﬁg'aNQWJ\KABEXG tamoxifen), EVISTA®
triazi quone; 2' 2"-trichlorotriethylanin

ralyifeshairploxiferss 4- l(yéf,(p@&r@ﬂmﬁfznmmtfonﬁ eom&nﬁdem 11914, onapristone,

an(g 8%%1?18@{@8% S%E?P%%E% f% tepo?nré‘k_ D}/eléj?de% gcept%% M\Dwn regulators

(ERID) DeSaindy( thh) fund@eratodaphies of el dowatthd evarmst fbrenhple) leutinizing
mtolactol; pipobroman; gacytosi ne ar abi nosi de
hormoggzclenying tharaoapalLHRHY] onises guch Taxd(RFON® and ELIGARD®

A t r
P T Rl Y AR CIF B GEncrosons
suchaasofdat inii iz, eulhtanmilé ahd d’»rcahftarpﬁlej hﬂldi)lﬁima(tatkﬁenhlbanrs that inhibit the
Phar maceuti c 5 Partners, Schaunberg, |llinois), and
CnZY RRCHFRRE(ESS szbeff‘a%%&m( FbRR PoGpERD IR&}“%F re%%leﬁf% such as, for

_ n ®
N

exeammtamg,s femodstaas:, clfadpizatd, N(REIVMGORE bapdz ¢, nFEMAnleﬁsiatmole and

( et oposi.de. 6 i fosfam
ARPYEBER N Aratinzofh o dionc R ONBBUT R Fherm TP p et includes
bis w?mwsrsucwa@@lb&loaat@qﬁrl\é&\éﬁﬁisﬁl NENBPOS®8VORTACRE; DIDROCAL®
edatrexate; daunomycin
ctidronate, NE- 58095 ZOMETA® zoledronic acid/zoledronate, FOSAMAX® alendronate,

AREDIA® pamidronate, SKELID® tiludronate, or ACTONEL® risedronate; as well as
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10 am nopterin; ibandronate; topoisonerase inhibitor
RFS 2000; difluoronetl hylornithine (DMFO); retinoids

WG o®B/031909 et i noi ¢ aci d; capecitabi ne ( XELODA( r#¢T/US2007/077845
pharmaceutically acceptable salts, acids or

troxkertabiat i wes, 3e:ﬁ0m‘l§'neoﬁlutlhesifk’o@:y®,sinasaw®cbg) astisense oligonucleotides,

ination t. nmore of the above suc . .
PuBRRRY ShoRoBRE R SRPRSTOh A oRBFR B YHETARy G s implicaed in
abHeYdht QRN qﬁt@l@@fﬂn@ﬁ; sERXQL Y Sldtapld| PRCLSSHaN Raf,@8AKRas, and epidermal
pr edni sol one, and FOLFOX, an 15 abbreviation for a
growtle &xotrarrecapeayi(REHT-R; tvhoaines| suph at THERAIOTT Mkwjne and gene therapy

w2 b PN ERTNASRAR Ry perbiEL ISR s vaxioe

vade8@U| BURTOTEYUO? tobbi@6itera®d 1 NMihiBithr; t AB AR EIEXKES BfRH; lapatinib
hor nones that can(gtonnte t he gtomth of cancer, and

ditesylate (it BRBrh anh EGES: b tyreyiae &fase smpll-md¢ealpudibitor also known
o N e
o ETHIRES sy e RIS BTSSR 4 0atys afapy of o
MMﬁeceptor nodul ators (SERMs), including, for exanple,
tanoxi fen (including NOLVADEX(r) tanoxifen), EVISTA(r)

r al axigh@n®, inAibabeXddeaiTewhdr iksdheyt e itd @f&ompound or composition
trioxifene, keoxifene, LY117018, onapristone, and

whichrEgingote of arei.cxpecialita cancergedlt havredn: sgnaling agtivity, cither
wn t h f

in %z?rc Bt gijl’r é’g’g OFES% l{ttg &%\%ht 1&1@%&%\%}5’ g&ﬁ %%4 2 6gne ?&Hl%h s?éhlﬁcantly

reduedst Ilhﬁlpkrdkgta%5 dfosuobreeHs ¢l Sapha’g |’E}<ral’fqﬂ@ 6ﬂ_gl|3|vi)th 1nh1b1tory agents

. agoni sts such as LUPRON(r) and ELI GARD(r) | eupro

mca%étaaﬁ%ts hysEpet PRl sree aresrotifgetd 3 Pta%tc athst hagny phase) such as

o) r s ;

o B L P R I HEN Pl PRIk G nctude the

V1nb4£mt(V1nc1h’ﬂtlhet attcherinbdasgiyepe taxamemt ask topdhsonieraseg Ul athélsitors such as

dogozttl‘tglglgen rbg&%i%%é)lgpwcd%h ?Ig)glr nal %Ebgglgg@h?ﬁzogg%éénts that arrest

G1MVEGIRN JoveBGRBt SPhaiRe ﬁfr@stteafoﬁ%b NONA 3Qkylat1ng agents such as
exenmest ane, fornestanie, fadrozole, R VISOR(T)

tanyogifer.ol Eredmmm@aqarbmrreoz @Il@hloaﬁbammﬁl MeiSpX(in,) methotrexate, 5-

ﬂu%rﬁﬁ%%{l Oaz ag%-&‘{, r%ﬁr Wtf%miaﬁl%{lil %%égeg%tlng F% ! E% &! |%ﬁu!a§ Basi§|gf Cancer,

Meagelsdpda@nadrec( Eay, ekaimpl €, oBENGFQ&(r Ly rERTALN, Johcogenes, and
DI DROCAL( r) etldronate NE-58095 ZOVETA(r

antyspplgstisnile 2% oo Musa ke s af & W i Samdsi: Hhila f‘éwaa,oh‘)é’éb especially p.

13 R BAMEHD AR pe R o b R B P figm the vew

tred? @6 BXROTV AN DFERE Rt Rhm&(-:]’(hﬂ&nc%r(eﬁ derBedifioxolhaiiropean yew, is a
nucl eosi de cyt05|ne analgg anti sense

sengipYTRTIGC PredRgIGeel Paghiel dTNXQLP tBibNe-Vpais SaHpl; ¢ Paclitaxel and
doRREE bRBicOthd %Fs%pr O;F S Qﬂ@ﬂotdtﬁlegahﬁit{aﬁbdflﬁp G e?nd stabilize

herant cel iferation, such or exa
mlct?Kﬁba]ep fox, prRecifingtdRas ymanzhtiepi déraradesulgriovhé Hﬂﬁﬂmtlon of mitosis in
&eceptor (EGF-R); vaccines such as THERATOPE(r)
acci ne and gene therapy 5 vacci nes, for exanpl e,
ALLCNECTIN(r) vacci ne, LEUVECTIN(r) vaccine, and .
VAX] @ﬁgru 19]élc as gfpant E@N\klpslc t 'ﬁfb ]Oqlpgmé ngme of doxorubicin
AL el db TR AR XD HosYLA% 8,108Birahydro-
E@B-? an EGFR g%f 1rtyr ggl ne nageb}qan(%lry) )%?ﬂ ’u’?’e Tty dro
6,8 1dhiribiydroxky-&H & pdilorpamatyl)- l-rnethoxy-S 12-naphthacenedione.

The term “package insert” is used to refer to instructions customarily included in

commercial packages of therapeutic products, that contain information about the indications,
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as GWb72016); and pharmaceutically acceptable salts,
acids or derivatives of any of the above. 10 A
WO 008081009 nhi bi t ory agent” when used herei n r ePE&F/ES1007/677845
conmpound or conposition which inhibits growth of a
usage] dosages pémiradtiayion, @atremdicatbhs dnalarveprbibps sorgaalingighe use of such
thact|V|t1y %ither invitro or in vivo. Thus, the
HPSWE PRSI t ory agent may be one which significantly
reduces the percentage of such cells in S phase.
Exanpl es of growth inhibitory agents include agents
t hat bl ock cell ression (at a place other
IL. thaHEécﬁﬂﬁggﬁchh% PRINE i nduce Gl arrest
and M phase arrest. CIaSSicaI M phase bl ockers include
theThWVhUagﬁ@wnm@nksnﬂméhawdlmﬁnbpdﬂtbﬁbmﬂﬁganaﬁeshgndsﬁzwwv

g P SR nranAe i SebeTHidTg! bRk Rodtionaly. te
WnThﬁﬁf%OﬁQ@ﬁh%et Balon@rinesto Hellf BfeS@nd RikhibitOMBI-tunitrOactivity in vivo,

S-phase arrest, for exanple, DNA al kyl ati ng agents
lnhémglirg the grewthoxti Wah! dﬁiv@tdngmmml a emvé%/ B/éi‘zITNgbregst tumor model. The

A% laglgalrgg{n%{sh%@ ot 851521%@ %f 1311b1{?ﬁéh[% #? oW in énc%oof tlbnéor xenografts

racil mati on can

deﬁ@drﬁ’bm rhufia@ tMaltcﬁﬁaJ kélt liBasi Re@éne@ﬁe efssucs Nemefrsmhﬂmce that were
and | srael, eds., Chapter entitled "Cell

tregtedynith e Wt ardaaonis ﬁiéi%?af %Pnlti? withipiphzgiplogisel le,oraiSu &él@ Wyt antagonists
arc WO% 8 f lnﬁ{b’ltll%%r @ %ﬁlSSI %IPIPhg ﬁ?ﬁ&rﬁﬁﬂ 0:1‘ gg@ )mes in vitro.

espec t axane It axe

Sg\(l:vﬁla eegle%%e@n}%% 1%&;2&%&%% r%%8t%ﬁg%él F.Ied W o - length

andRoxteiculaledonvsa séquentd faenttioso prad givapingiis 11&15&5ted in the alignments
seni%ynthetic anal ogue of paclitaxel (TAXOL(r),
shopyr igefagurey e pad &qdihe ieiilderim%@ iepigues in 4hig Tighescase gxuserved across all the

Frztre I‘@?&S& ghg ?h@ﬁ%ﬁf@&y reg{%uéﬁr g{e%gﬁg&ﬁiégs?gﬂggﬁ?%&gg groupings. The

Frzdmptdu;snmm lzagiooped who ¢l fakwwits familiehé) Frdii, bir22, @and dfrz7 having a

shad RgmQpor Gi7a/ e TG eavenss o e [ RCD3g) Fres and

Frz'85hav1ng a shared homology of 57% for the_full length sequence and 80% for the ECD;
8S-cis)-10-[(3-anino-2, 3, 6-tri deoxy-a-L-1yxo-hexapyra

3) E@Q}aln;idjxg/l]& Iravéngoa &]@a.rc:cbhtmahkpgy of 66% for the full length sequence and 74%

B YO R, L e

sequeA@rand GOV tHEECDIEn€ B)SF&WE(Whid‘l dxRfitd e ated hornology of 46% for
commerci al packages of ther Seutic products, that

thedghtlenigth pesugneraandats%aberthe (i midh Brai OonBhe fagBlngd Frzl, Frz2, and
Frz% Qs%/ 1921% JS(I-) ﬁ(? gﬂ&%@@gg/‘[& § §S%?hllé'l§1%q eag;i‘iﬁec‘ 9&91?1}?7 of FrzS and Frz8 has

I'Str icatl ons and/ or war
&gﬁ:@'ﬂ@ﬁ:{&rlmmitgog}h&) Dsssophils BeA, stidvar apbeltréspoiilsidfoi p].anzht cell polarity
CEESCRl PTI ON OF SPECI FI C EMBCDI MENTS 5 The Wit
an I%é@ﬂi§ﬁ%“§@§@ﬁ? ed herein are capable of binding to

Wit ligands in vitro and are capable of inhibitin
or %ﬁﬂt@@éiFﬁ@ZW@n@tlg ipehaierdapnshrs ©i ey wighin Frizzled families.

Bof‘fid'gxi‘ntt%1 geP]?il ﬁﬁ% FW%tFr taﬁg (lb%éf %a%tehta%igattl@e t(? nl% J)tﬂer Frz proteins

VI VO e an ant
while Wint3a binds Frzl, Frz 2, and Frz7 at a slower rate. The arnphtude and linear nature of

Wnt5a binding behavior is indicative of lower binding affinity, relative to Wnt3a binding, as
determined by the OCTET™ binding assay. The presence of both high affinity and low

affinity receptors may confer ability for acute and long term signaling.
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inhibiting the growth of Wit-1 driven tunors in a
nmouse MMIV breast tunor nodel. The Wit antagonists
W@ e@sabwe capabl e of inhibiting the gromh in PETES29D7/077845
tunor xenografts 10 derived from human teratoma cel
i nébe aRéigﬁmértht iWet antsgaress ttakiembitr Wmt rigeed tilhthtce&vestglaling also

o3 S B PRS2 RPRCSHy LR  viion o

theCRRADI Qighhl bidisRintfidadt FHivieioh T W Wn$5ag§'%hélnﬁl bNcell-based assay
human tunmor cell” lines in vitro. The FrizZl ed receptor

(Exprpi@ei’hs Frdn Fiyd, gnd dipsldshiomt sighidieinti iakibbmseef b WoBh signal. This

ﬁn{h&g mlrr{){sgfsl’e olﬁ%p\gatléﬁ 'é)l{ %%?%la{) IU'Saat:ilflﬁ cﬁfmir g}zvgg uenhgé/ to Frz 5 and Frz 8)
strcﬁiggg adrRAteS and AFSA10WAtH Korfrblgly @SF& BMdzD.and@z7) can weakly activate
erlined residues in this figure are conserved
thea¥ pioRathwdy. the Frz receptors and the shadowed resi dues
are conserved across honol ogous groupings. The Frz
pr oWdiilesnat dreitige bepmaluioed paritcolat flecofp loff @mumg thediatai gresenjed herein

1ndéc§%e7t}1@f fezlgbesti%qur Tlgﬁlaglﬁl\étlnl%g%&u ecga%a g%neaaqg%&s@ ﬁ? NVnt antagonists
corfe@ies RithFda#D obfathed F¥yZ Schyinp gh@ dbareading el way hg’efnd5 186the Wnt
for the full |length sequence and 80% for the ECD;
antayonEyts: Qn@ﬁﬁl%rti@othﬁ W nthntagonrssy biad Kbiesilo &y Vot lmnésr kblrls blocking
I

thehf fort ndinE B ASBRUETER R Seckilhs SF rlfy oLl pfited herein

furihéﬂgltohldes eqlikinioa tkndn 50A6 dcoivity ben BCsedangralictin 240 Wnt signaling
whi ch_exhi bjts a shared honol ogy of 46% for the ful

bl%@ﬁg@ﬁl% éﬁ%&’néﬁataa%%tﬁ or the ECD with Frz10). The

famly of Frzl, Frz2, and Frz7 also has significant
honﬁﬁo@lﬁlcmdu&bél@pﬁmdaeswzth BeiaFe st figrth | ip Exgmplgpdthe Wnt

81,90L#i g2 S 2 :
oG8 RSP TR 9P AR, £ domi
surpYisihglgieghibiti 1ﬂ@easl‘eé bpeliig af@hity to/Wit hgargalmér Gite PZ‘ZzIzﬁidl domain alone.

bi ndi ng _behavi or appears to cluster within Frizzled
For exampl %@gursdf‘ﬁ£W% @@t éﬁl&lw fH ity megeaged, gver tpo @rdegs, gf magnitude
whEﬁ afé szal?élg %n{aﬁl \%g efo%vwe& 43%91:9 gfs 65@% Bhahet. nf»he Mih&of the Fz
3a binds Frzil 2, a slower rate.
(ISBhE C ampktmauchs eamabla am?ahlgh&t affe:aorbusoVwmgmalmgnnhhﬁgtor in which

cor{fggh Vil&é e{%@? Catl e? ?Pféder rgla%lglghﬂﬁgggl&%ygtmédmg affinity, was
grefii] Ele Qb@gmﬁﬂnﬁ&§@Mm The presence of both high

affinity and low affinity receptors may confer

ability for acute and long termsignaling. 36 WO

2008/ 031009 PCT/ US2007/ 077845 The ability of the Wit

f 29 gand induced signaling

A Si%bu 3%’3&?‘2& %g{hyﬂ%gii@le\ﬁ&lehﬁnﬁl Frizzled famlies. Both
1 Er 5 apg Frz8 show conplete inhibition of the Wit 3a
) PéWSP td significant inhibition of the Wit 5a signa

cel | -based .assa Frz4 Frz
Fr 2 TS RSO PR 1} qucwﬁx%%d PSIHIRRS Yk et g?ﬁgﬁaﬁhe treatment
of WHtSneidid @18 erd] ﬁlERlﬁﬁlgtdaﬁc&bzﬁﬁir%mﬂh%tlh céﬂ’u@a?rqpﬁf dignaling. One
that dFrz2 (MAth honol 6gy to Frz 5 and
aSpstterrtgb ymgotipy atoeysdeaﬁldnfdﬁltagbn(s_m thiat mmhimggp moleléulz:s tomprising a
FI‘lZZleZ(F (Flrzr)1 donrlaznz cocr:r?pnon\é\ﬁtalérllc\ll a° 1i-rhr\rllffll}lo(:"glo‘tt)uql(:i‘l Wcl (tlorgafalth?X "particular
embodiments of this aspect, the Frz domain component and Fc domain are fused through a
linker. Another aspect provides for use of these Wnt antagonists for inhibiting cellular Wnt

signaling and for treatment of Wnt-mediated disorders, such as cancer.
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Wil e not being bound to a particular theory of

action, the data presented herein indicate that
w@2iosobmeed Wit signaling inhibition data geneCHUSM07/077845

using the Wit antagonists 10 correlates with data

obt ki mt@dasbe;ct,rthammirgl priogidds fardV nttxingongtscrhat\mb thimeric molecules

.l 1 gand tothe Wit antagonists, tln at th
Wit F P R A RO ORI oy MGy $ G OIS (CRD) of an
extMc@l‘hklhﬂ"&maﬁH eqRD @By ndineCRIEEEB) ls-d @ASDed§thzalrdnotif of 100

receptors on the cell. The data presented herein
to 251} o amtd;swndels defingddby |1@Jr1nlghhjatzoms¢m¢dtqy®tems i \Tlhtsypr@mtn domain

appae(%%sl 1\1/1|etd >9t g?s%?%%f @%F \l’\’rﬁ y! 13 bnr‘% f 1Py %aeklgpe r%eértlcbran(—igx\’nt receptor
protdifs Riidieh @S Fyizi1Bd, e the s@@%teﬁ%xhﬁcdlﬂﬂdrﬁﬂot%ﬁﬁﬂﬁio&& ad the Frizzled
Wit antagoni sts conprising both a Frizzled donain
relgedipiein kEiNogl obul i n FC domain  sur prisingly exhibit
i ncreased binding affinity to Wit |igand over the
Fr i Iznzqmoasgmmhﬁ inyleniien proFgics Ex alpl antagonigisrtbatiade glhimesic molecules
na i e, Bl s BERTRE e RECTRC OB Tl iy such
FrAtZ FzR5 @)z ¥, Frednsdzs UBtz6, Fhe, Trrslimegd, ofr 0. FZixdfhples of such CRD
(&%56 “Fc construct as a stable and hi ghl y ef fi caci ous
(EQ@istare penvédedrip Kignie 8B o, SPPHfipembRdingdt, thrazsiomadn gemponent is
t
sel c‘?@djﬁl)nrgiq%# groﬁp tcx\ﬁ)sﬁ%{n of §7 ea@‘gﬁhnggfﬁg]@? g%ﬁgﬁ[% Nd: 18), hFrz2 (SEQ
ID INGY- BhVhIau3 . (SEQ ﬂDrNIDsI(I); bhs4 asEQriBt Nadg 1 pfhFrste (SEQ ID NO: 22),

HEih R D ¥ Oah NG AEOIPONG: dHED ROER TPATOE b HErzs' (SEQ ID
NO: R6 LB i 101 (SW IoRE): ab£dng la?tWe%ﬁ%nts keddedi ng

canCer, and for 1nhibiting cellular Wit signaling.
of; .t ti Vv |
Che 986y el B APUET ORI Kol Y, A BLAHE b )
fro(an[ Zécr@t@dﬂﬁhﬁzl@@ﬁﬂ@ﬂ&élﬁotﬁﬁd(sﬁﬂm B‘ﬂmhl’mgslfm.ll SFARFZ, sSFRP3, sFRP4, or

omain. In particular 30 enbodi nents. of this aspect, .
SFPtl?ée FESamplen; of & &%t(%ﬁﬁp@edaw% date Fﬂ%}g@d% In specific

ern%) iRAR @ Frd B&REin R ?ﬁ‘&lrt iARRERM H:Hnﬁ)ﬂied%gélllﬂ &fnsféﬁﬁg eRD (ECD)s

ese Wit antagonists for inhibiting cel
of siRfhla(SEY IErNiOf 2%), sFRBZ ItehQ 1bX NW1t29Drmﬂ'|R£BedSEIQ§DrN@r $0), sFRP4

n 09.PCT/ US2007/ 077845 I n
(S%ﬁggé\@egﬁ c%e%%s Mﬁgj&g&@ dedve wyt gecfﬁ? agoni st's
that are chinmeric nolecules with a Frz domain
RtV BnipFiter dgmaimeHpRRICICYRIRRIISR fPr EFF‘IEII?J‘ﬁaa%‘ RD(ECD) of

the (rg%glorqgro%e e ELREN! dtldak ord O, r‘rII)JtIQ%%[Po E‘Ehg)soq?pprowded

a conserved structura ? 100 o
in Brguro3Bci isspenidiici gnloefimess, thy Fr9 doimghd yompmaat westlected from the

erof Zoudimgior G5 (B B oghioP R SPOTHRE 3o and iy e 10 no: 30,

and R E 3RGaihefBEEPt Or proteins known as Frizzled, and
the secreted extracellular proteins known as the

Frigzledher %lg@éte%eo IHal(lS no%ﬁ:) neﬂtnlsoep FREGE protﬁ@p sequence,

i nventi on pr t a goni sts at are
exaniyleseof evhnahl ecudhesn in Flgure 3A. In specific ernbodlrnents the Frz domain

component is selected from the group consisting of hFrz1 (SEQ ID NO: 35), hFrz2 (SEQ ID
NO: 36), hFrz3 (SEQ ID NO: 37), hFrz4 (SEQ ID NO: 38), hFrz5 (SEQ ID NO: 39), hFrz6
(SEQ ID NO: 40), hFrz7 (SEQ ID NO: 41), hFrz8 (SEQ ID NO: 42), hFrz9 (SEQ ID NO:
43), hFrz10 (SEQ ID NO: 44), sFRP1 (SEQ ID NO: 45), sFRP2 (SEQ ID NO: 46), sFRP3
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having a Frz domai n conponent conprising a CRD ( ECD)

of a Frizzled protein such as 10 Frzl, Frz2, Frz3,
wo-e8/0310%5, Frz6, Frz7, Frz8, Frz9, or Frzl0.PEKRHRPIEET7845

of such CRD (ECD)s are provided in Figure 3B. In
(SEpdbi NOc 48nbadR Be () IDhNOFrs),domasiR 5o 0@ dbt NiGs 49), and active

sel eﬁt ed.fromthe group consisting of CRD (ECD)s of

SHCIEEG | D NG 18), hFrz2 (SEQ 1D NO 19), hFrz3

( SE%Z%? aII}olotﬁg;? ags)eec(tgthZAf qsqgj(l%n%%nll\)lco)ﬁqﬁ% ;%&e(rggézquo@g %Qature Frz, sSFRP
or I?Iéc) sg&fén%%oe@(?ﬁ@és :86 N’@\l%hzag%sh @951%1??\?? agrsﬁgcr%ﬁgemggalments the
Frz &mnaanfcomﬁbnﬂrtnaselmﬁbcy fronhdlngmuldonmmlngmfﬂrﬁmh(SEQ ID NO: 50),

nreg obRa Vel SDeETockah Sehepqitn GELlats Sskuihs srom
NGB ER?%Frféf(@ ggnpNo %EB%rzﬂS@@h?N@fSQ Uz @ BYRG: 57), hFrz9

are provid in Flr(gure 3B. In specific enbodinents,

(SEQIéDFNQ kel iz LS BRI NG 390! SRRIASEQ I V@ ghoskRP2 (SEQ ID

N RS T PR A0 R A o €5 103000

hROGSEGHPIDIRO:3Fb),, and HiRBE2 (SHERID RANG6 %%}Lacﬁ@vﬁﬁh{s\&ﬁereof
variants thereof. Alternatively, e Frz domain

conbbn@’ﬁ@ul%ﬁlﬁb@@@@nwf e Tag seplam CWME@@ thefimniyqeglobulin Fe

e | I e
dorég gih@ttc% % ?g n\gPE agt?t (sﬁ%ohecﬁfég ag%) rfém%?ﬁﬁcﬁ%]h & h%ﬁ@r. In one
embpdmichi, che blogdi isanicptids Itlekeﬁ'r ZIndoiweticn catipmimeint the Shnker 1s selected

froRAF QBN O B CCRNT fRBn 2D B PLEBCCGS VT g 1D No:
70)a@ﬁzA(§vT%SEQflb9th?[)eQVRA BRAEPEH mpﬁg Land Y GRMOVT (SEQ ID

domai h conponent is ‘a pro-Frz or pro-sFrp sequence,
NQCexadpOesoredlywhic dinkersenghiovhdée addiignal emd adid r@ptues friom either the
odi ments, the Fr omai n onent IS s ect e
Frof SRHIE HEgP TR OF s EP GG D1 by 1 aied for activty
Théeakeks hido 20 sc 38ditionHtla&dnd @ﬁ@ b NG otlse})thaﬂ"{'ﬁroééJr from the
(SEQ 1D NGO 38), hFrz5 (SEQ ID NGO 39), hFrzé (SEQID
Franomado yompemeptzor ISRM AN NOmparint. hFr z8 (SEQ | D NO. 42),
hFr29 (SEQ ID NO 43), hFrz10 (SEQ ID NO 44), sFRPI
EQ o2 dd@boddmpnt, HFeRWR1 QIBELYN D iNErz84I6) thmﬁﬂ%mrﬁﬁilm Frz8 CRD

<E<€f%t8’q% Fchory) Msomd embad{ine s Kie hogh i b gagmprises o

linkeRl §iRALS at ﬂb@ﬁl@@fhnkérn et figihel BRbo&BRAL the FAS-HY further comprises a
donai n con‘glgnent is derived froma mature Frz, SFRP

leadgr defReance.eduemediculx smplodenat, thiifeh d@m@msmmnﬁm comprises amino

aci%Fsio %-gé & IPIrQS 0 e(il fé%]g(g ﬁfétnﬁahg)egn ahot r em mﬁntd%fen%lc component

FSUP"EoHSTS

is hifimhn FSEGh |thNQ3r afdodimEritZ The( BEC PO Y 1s5é|-)1umblﬂl:llg@ Fc. In yet a
r&é QIDNO_52), hFrzd (SEQID NO_53), hFrz5 (SEQID
crphpdiment, £B¢ FBeFq brs\OF% §9MaRFGOAPONGE-GONDINDE &Bin0 acids 1-

s OBEBE B 5o b PEEER 1R ) PO R e

Frz8-Fc is a chimera with the amino acid sequence as shown in Figure 4B (SEQ ID NO: 74).
As used in the Examples and accompanying Figures, unless otherwise noted, “Frz8-Fc”

refers to the chimera shown in Figure 4B (SEQ ID NO: 74).

In a further embodiment, the Wnt antagonist is Frz5-Fc chimera comprising a Frz5
CRD (ECD) and a Fc domain. In some embodiments, the Frz5-Fc chimera further

comprises a linker, such as a peptide linker. In a further embodiment, the Frz5-Fc further
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NO 61), sFRP3 (SEQ ID NO. 62), sFRP4 (SEQ ID NO 63),
SFRP5 (SEQ ID NO 64), 10 hRorl (SEQ ID NO 65), and
WORBBA3BEQ | D NO 66), and active variants t hRCBUS$2001/077845
particul ar enbodi ments, the Frz domai n conponent and
corhpeses mmimadel edsuknge. Fdn adpanticulao fmbhdinodnt, mébei lrzVeldmain component

e YR e -
theAOEMGFonSALR A BN FE.Neh b ifdaes ehﬁ)oﬁﬁh&hlg 18 gcfdoﬁ{ﬁohé}ﬁ is a human

group consi sting of ESGEEGVT (SE
Ig( EsGBoBUT {iBher PDbNdmens thzez)lfrzs le8kOsp@oNG: ardly Frz domain

corigN eyl b 27755 ARHRE TP R i tnker o

huiagi GG a%i dHes fﬁm@em fﬁ‘hﬂdﬁlﬂﬁeﬁthﬁle Fiiz3-FE0BI EhifiRfP A Nthe Qimino acid
the Fc domain outside the m ninmal residues needed for
seqgenqey it yhowrrrasligpienker SHERyDaNYy Ednprissescddi theokgpmples and
[ [ tc Hr e. F
accgmﬁaf?)ﬁﬁg n%g%z r%lt%%g? 0 eﬁg%%;ﬂ'aﬁe'ab oﬁnl'%gﬁ:entrg#%%{b the Jh%mera shown in
Figardy0d ($QtD NOe73Mt ant agoni st is Frz8-Fc chi msra
conprising a Frz8 CRD (ECD) and a Fc donmin. In sone

enbemhileRt surthch ernﬁécﬁﬁreﬁfs isdlbdeEF21 fRel FherFs Efmtfrcs ®8z4aFc, Frz6-Fc,
l'i nker, such as a tldellnker In a furth

Fredritso dirahe,, Fiznk- E@ 2SR -y 4R R iR PSelec, aﬂFRIPéifeﬁnd sFRP3-Fe
Chlﬁl%%lée&?’lﬁjrls %rﬁgrggh%i# g%m&g%?{jl Wfﬂﬁ%%é IaeFIF réR og%i‘lﬁ}) from each
resperomvelmz OBEERPD KA 8hd al ic acapbrent. eﬂb@dnmhbochﬂnentEcthe Frz-Fc
corrp nt 25|sahrmnFc Inaf her di ment
chipyeg? FethelorRIBRae ailaker pushass 4 pestide I Tkt y@tfﬂgﬁerf%lhq«i@?lems these
chifiEhR E n
Conp%:ogilf)ﬁlge a trln&%gll: %e@lﬁeﬂ:c% ﬁﬁ%oﬁe Einbo g{’&;'}sz élfegrﬂgéﬂt e?ﬁﬂl nbtnent is a human
Fc.f ubedurthier rengbddimkms, the Bc h:unmnnftlgGsFa: hutmnalgQulchedn yet further

odi t, the Frz8-Fc is a chiner
e B b et M 1BR st ST R o T R Fused with a
linl&s tHSEﬁ‘ﬂuﬂnE]n 196 HexampligshcAnehRAGRIRAMLIBhifeBll BSe the amino acid
unl ess otherw se noted, "Frz8-Fc" 30 refers to the

scagplare @a sk iFgFEydihe 7BBNISHY (FEOND N 76|~n8?9 As used in the

ExarﬁP rrsg Sgd g% np?p'aﬁ?ﬁé FléL’._r S émieé%%h%%%%? %tot g “I!‘:r'g F%rzl2hl?c, Frz3-Fc,

FrZ4iF s GHES- Ba o] -Fenkis9-FeherF T (2 B, FsFR@hLIr@ KBR P2HFCh@id sFRP4 Fc” refer
conprises a_ li nker, such as e linker. In

to tihaF?Sﬁ@“rﬂ"é&B@Wrﬁfeﬁlowmlﬁ@@ﬁ%@%ngEFM For(SESHILNOs: 76 85, and 87)
2008/ 031009 PCT/ US2007/ 077845 conprises a | eader
seqiibadént amtﬂgamp@ram stablarin eoo diries eonstrusts Wi zingophiipzled domain

attacﬁ%c? eﬁc& J'\%grsegj%{]d& de aCIdts znzxzzvol 5551011f tnefhn? uﬁ%tH%bE for use as
thef‘e@@iﬂlﬂﬂ%ﬁﬁlpbﬁn(ﬁ (HyiEH) FC. &tnla IPMAS h% 858 3e 999 he The Wnt
corrponent is a human 1gG Fc. In yet a further

anté%ﬁsléw Hessribed fherem yengrp i veader susinsialls lapger ghan the prior
: !
cofioon aﬁ%v'%.e&;@%;f@? 4 EUREL8) 08 LD R R Bt

vivh hainlifegGabout 4 ataya Accordargly nivothvomiun, protidedfor 3V icanta@onists that
a chj ITEF e anm uence gs sno
have; @d(léﬂ"?’ q 3t Agast {;gﬁ EA@&Y& B E ot e @M%géﬁ@mtmd

to a mammal.

Furthermore, as shown in Example 3 (Figure 11), the Wnt antagonists retain activity
in vivo for substantially longer than the prior constructs. In one embodiment, the Wnt

antagonist is active for at least 30 minutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, 6
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acconpanyi ng Fi gures, unless otherw se noted,
"Frz5-Fc" refers to the chinera shown in Figure 7A
W@ SBYOBMONO. 75). 10 Sim larly, further enbodi PERUS2007/077845
i ncl ude Frz1l-Fc, Frz2-Fc, Frz3-Fc, Frz4-Fc, Frz6-Fc,
houFs,z& hbars, F(B h@urﬁ;:;l2 fAozrs] 04 lourss FRPbuSe 18511652@2-29chours 22 hours, 24

sFRP3- Fc RP4 nd sFERP5- Fc Chl risin
oy CHBSHES 7 BTHS Oy Tl S S S BBy R g0 ours, 64
ho®RCER h& @S, pﬁﬁhbﬂ{@ iﬁf Bols, S-REuRr &t FOOnh(ﬁﬁ‘Q aﬁeIFISTemg administered to a
conponent . In sone enbodi nents, the Frz-Fc chinera

mafmalhe A ctivitpris sesasardd; reercxamplsh tys testipg pht derum nifethe mammal

h hese 5 ch rnise a :
sanpBidtd 266, SEMC BT e Y BBk ] R E SR riCh St fortn in
Exrfiples Bluﬁ@ml Jrby usglofid henth@RtadiviTentisart he Fo

conponent i's a human lgG Fc. In yet further
enbodi ments, these chinmeras have a | eader sequence and
a Frz CRD (ECD) fused with a Ilinker to a human IgG
2. Nacleldadigy t her embodi ment, these chinmeras have the
am no aC|d sequences as shown in Figures 7A, 7B and

7C b%ggs e@t Me 1n%gnt101§§1)0\11 ot elglc Iigi‘& egé)odﬁi%tgp I\ﬁr‘?’t antagonists

and accéjn‘pan ess O eI'WI S€ no

deschibed h&@in. Frid %pE@ﬁc l%\hitii}dﬁﬁents Fihz 4nkclic Eélzlﬁeiﬁﬁdes a Wnt antagonist
Frz7-Fc, Frz9-Fc, -10-Fc, sFRP1-Fc, sFRPZ2-
corgppgiug gCR Pétfé?rD)StOé el @%%é& NOs 18k lh%?%ésgﬂo% NQ} 19), hFrz3

(SE?Q?1 WING: Z(ﬁt hF24 3880 1D N@E@ljé@ﬁf\ﬁ (s @ D 1%@ 28] #4rB6 (SEQ ID NO:

agoni'sts are stable in vi
23 bRt/ r (BEQ IﬂD:ND 2y hFez SHISIEL Y 112 N A5 hFrzat (SﬁQlﬁd N@: 26), hFrz10

srghaBRERE s SERNS S R F30 (b g A ek PE s 1

N H9), &R Pd- @EQeﬂD RO: 3B%P§@3E§%§@<@5% RRS99REQ RO: 33), or

Wit~ ant agonl sts descrl bed hereinh remain stable in vivo
hRéBr(SEQEY M B4l.1 y | onger than the prl or constructs.

As sho in anp| e Fi qure 13 Fr z8- Fc. Wt ..

o EEAR BR c afiClef ey Giotisy ¢ it fiiegist iypprisine a pro-
Frzd)Fo-sPg b ehimielectct FRonh BYOAE hPA 1RBEY WeNd: gs) \ﬁmzz (SEQ ID NO:

ant agoni sts that have an in vivo half-life of

36y dHwp {SEQYID NQyays, hizz4i656Q 16y NQ: daydhiard eGSFQsﬂhé\IO 39), hFrz6

ST RN e o YA SIS a4, B9 o

43)adtﬂrz/1|(1 YSEQ IIDVN@oM)QBFISEIb@SIEEQnIID amy4i)osrgm2 (tsmm N©: 46), SFRP3

SIS SRS EON BP: 580, Peb bSO IR SO 49 hour

2 hougs) ofeMBSd 1m%nﬁ°i/'l|1resﬂucélé']9(1}[:& %mco@ies éQ’VMpdnta onist comprising a
2008/ 031009 PCIT/ US2007/ 077845 ours, hour s, g_l.

mahwoelFsz, sFRPhaulRor ﬂr@tdmmuseiqct%frhmumonngFﬂzd)L(SEQ BD NO: 50), hFrz2

s i RoL B 568 RofR: 3253 reCRER BN iR (sEQ D No:

54)h%Ffz% (sﬁsz ID(NOS 55PGHHPUISEQ 1B Norss), B@2z8Q9E, IPXNO: 57), hFrz9

hour s, 100 hours after being administered to a

(SERUHAO: Sﬁd,thRYZ]t(y(SEQ H2 A58 sFRBI (BRQADI O 6F), $i¥R3 (REQ ID NO:

61)&%1]?%13%:1 st ioWh@’% t@ﬁ?@. m'bﬁrﬁ’dﬁ%{]ﬁs@%‘% | %O‘a6s4)’ hRorl

(SERID Ny :1d%),] dhnd hRoIEES 118 Naab6)1, or by using ot her
nmet hods known in the art. ) ) ) o
In still other embodiments, the nucleic acid encodes a Wnt antagonist comprising a
Frz8-Fc (SEQ ID NO: 74), Frz5-Fc (SEQ ID NO: 75), Frz1-Fc (SEQ ID NO: 76), Frz2-Fc
(SEQ ID NO: 77), Frz3-Fc (SEQ ID NO: 78), Frz4-Fc (SEQ ID NO: 79), Frz6-Fc (SEQ ID

NO: 80), Frz7-Fc (SEQ ID NO: 81), Frz9-Fc (SEQ ID NO: 82), Frz10-Fc (SEQ ID NO: 83),
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2. Nucleic acids One aspect of the invention provides

for a nucleic acid encoding the Wit antagoni sts 10
waele®snstoed herein. In specific enbodi nents, theCHUus1087/¢77845

acid encodes a Wit antagoni st conprising a CRD (ECD)s
sFRIP1-RE(SHQ (ISED! SE)AKBRPBE(BEQﬂDNP) G SEGFREBRO(SHQ)ID WO 2@, sFRP4-

@5)&‘5%&%—7&%}%@ c[gsfg.éﬁ%%)%'&;g)f (ggngD( SEQ 1D

24) 1n Gy ﬁa&l&ﬁﬁ@tﬁ@dﬂ%n‘czﬁ nublelcZ2id SRQdbP: NI8-6Ind comprises the
hFrz10 (SEQ ID NO 27 sFRP1 (SEQ ID NO 28), sFRP2

nuc(l@E@slﬂ[seq}l@an Showrsi l@%@gg H23 gFigime 3Y) In gﬁ(ﬂb@r ¢rgr@iment, the

nudi e Wy Shaes ORER R B Sy Hele B g SRl in SEQ D

NG: helwpigafecset):i th §BCAGBST amVPBdin@RAtsaedNh$dlei€ AR ¢@ba@ & Frzl-Fc,
pro- Frz or_ pro- ngéfprotel ns_sel ected from anon

Frotrcs FrosEQFr-Ko FrasFe, FEr£9. Fopdi BragrFc. e3P |-RersFRP2, SFRP3-

Fo BRRyg s O oo MG B T <R EEB IR hes (A

Foﬂé:@amﬁ’heFrth& nQSEQ 4l MEnpUR) . Rzl 42 (@SQQII]) INONO! 15)4B)22-Fc (SEQ ID

NG it iy R (). IDRAoA1 7 BEG T B0 Lk s SEdoFe 1D NO:
11dg'qrrz%89o Sees ﬁ%f’ﬁz()f'i@zi P Q@Q%B)No' M B! BRI RS0 1D NO: 122),

nmbod Ir‘r’e ts, the nucleic acid encodes a nt antagonls
Frz9feptSEE #ig NO: h2d)uFer 1BeEs, (SHORFD YO R), prRE BFngSEQ ID NO: 125),

R SRR el LR 0SB oo 120

or {MRP35R) (SEIE N(t: ID NO 54), hFrz6 (SEQ ID NO 55),
hFrz?ugDEQloNo 6), hFrz8(SEQIDNO 57), hFrz9

( SEQneNDPeg8)f, thi Fvendor BEQdenfnmucks) acideipt hytsdid wnder high

N 6Q). SERP2 ( SEQ 1D SFRP3 (SEQ ID NO
stripgincY Ebngif NGB A RREP NS desfilbea OGS {5716 Coy

hRorl (SEQ ID NO 65), and hRor2 (SEQ ID NO 66). 30

In still other enbodi nents, the nucleic acid encodes a
3. YWt Aniaggwist ¥arianttpri sing a Fr 28 Fc (SEQ ID NO 74),

FrzS-Fc (SEQ I D NO 75), Frzl- (SSEQIDNO 76),
Frzn p:(tdltl(qrggth oV N@ntaggmst Fp‘oba)ep@ ng@n@dWelmgl) is contemplated

tha‘[ir Zré _aF%lg(%]g%Sr %gan g%;D’tepF%egig il%h %%@ Bm'\lag prgﬁa}r%d by introducing

approgidt hGclCSRRQ dhlan 9 infSthe endddiMODRAOBddZkABOsynthesis of the desired
PCT/ US2007/ 077845 sFRP1-Fc (SEQ I D NO 84) sFRP2
varfagtQ Tihpsavelrillgd yn - thermpavifapprsentq thakeminsyoid ohprees may alter post-

trafSRITGnAl Eﬁn%gss%ogf thQrwWHERR E%d%ffst( ﬁl‘éfp s thg‘%mg e nﬁrﬂbé}r@ position of

parti cul ar enbodi nent, nuclelc ac
glyEassy&{ién saedorcabtering ﬁfesmctrhh‘ranm arcdheting almrabtsmqmen ce s hown
in SEQID NO 122 (Figure 5D). In another enbodi nent,

t heA Wnougth@dristaatichtanclodes fa dkamplele n&ﬂﬁhcﬁﬂdﬁlefnﬁﬁ@%md variant in
t he nucI ei c aci d sequence shown in SEQ | D NO
an aming3cdd segjdue|in apgtorrRTe Hlomadsh Bdilfetl g ctaiming h@&qgéqaé activity. A

Wtﬁ%hgg&ﬂ&%ﬁﬁntaalg:or k& wnt antagonists having at least one amino acid deletion
or addition, while still retaining biological activity. The addition or deletion of the amino
acid residues can particularly occur in the region surrounding the amino acid sequence
where the Frz domain component and Fc domain are connected, whether or not such region
contains a linker. Wnt antagonist variants have at least 70%, 75%, 80%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%., 96%, 97%, 98% or 99% amino acid sequence
identity with a reference Wnt antagonist polypeptide sequence. In general such variants

exhibit substantially the same or greater binding affinity to a Wnt protein than the reference
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Frz2-Fc, Frz3-Fc, Frz4-Fc, Frz6-Fc, Frz7-Fc, Frz9-Fc,
Frzl O Fc, sFRP1-Fc, sFRP2, sFRP3- Fc, sFRP4-Fc, or
W@ ERRD31869 and conpri ses a nucl ei ¢ aci d sequencRCHEHR24N7/077845
in Figures (A-H). For exanple, the nucleic acid
sequomgey egesat deabt 0. T5Ke 0BSEQ. 920 NAOX, 125X, orFt.2R; besed $BEQul Dt-accepted
bi 0 NO 116,21#]1 grzS F SEQ ID NO 117), Frz4-Fc (SEQ ID
Ingie apspg\qUapliOOUNI e G p NO: 119),  Frz6- Fc (SEQID
NO  120), Frz7-F¢ (SEQ ID NO 121), Frz8-Fc. (SE
1111226;01 ic plpdopeptsEdq YV Roantpgaist Kasamy. e a @erle molecule

4 [ Do 0
e SETEL B SRR S b TSR
89%1090%29)1%, B, sFRE59F%6, OSEQ IDh, NGY,2%% dr50Bacnhes acid sequence

acBRB S B CRB LI OPe CER R AR el SR R0: 10 s

(SEDEDNNG! 20)ChRGk dSEAaBcriPed) alpexe (SBQ IWNOAN AGERIESISEQ ID NO:
Variants I'n addition to the Wt antagom st
23)pbFygedSEQLD NEOs EA). hEwNSER W) NQ: 253, bszt)efﬁﬂQdﬂa(NOzZﬁ) hFrz10

(Séﬁrl a tzggﬁﬁgﬁ?ésﬁgar eéﬁgtﬁ%l) nﬁi{o@e@@%ﬁ\g@ |’| LRE3 (SEQ ID

NO30),8PRPAESEQANIRG): |3’11)OSHR[R§ ©ECOH ND: @xé\hmd/ (@EQJM) NO: 33), or
synthesis of the desired wvariant. Those skilled in
hReRSSERXIDBNOY 34bpr eci ate that ami no acid changes may

al LRl oSS bc;(f’nﬂﬁtﬁg aﬁlé Wr]rﬂlan 81{51?1 AN ngfs té%%né% olecule cfornprlsmg

ant agoni s SucC as changl n e nu er or pos 1 oNn
ang{ garnsiy lcatnpomens hiesg or leadt 76V, ﬁg%i; REYLTRSHr 866, SIVGIRR%.R9%, 90%,

1o B 0 a8 §5%§3m 6000 SR oo e i e geeS ity with o
pro2ifzNp A8 ?ﬂeﬂﬁ%ele@tee Fong Em@%ﬁF%mqt 'EQ;SID W '3%) skl (SEQ ID

retail ogl cal activity agoni st
Ny ab), au‘ﬁtZSa(%Q AN Qd¥ED, M4 ESEQHOMN Q1 ) hiehrzh dSBEQ D6t 39), hFrz6

BRI EHETISHE ke 2 0 T, b b sk 1 xo

43daket 0 99EQf 1D Re): am, rmpaqsggrmmas) %@Rpgqugﬂnﬂ 80 ¥6), sFRP3

occur in the regi on surrounal t he am no aci
(S@@Méwmmﬂ?ér@EQﬂ@ 5972 4&);)?@% W&Rﬁw@@rﬁelﬂ NAHdOFc

donp rgtlﬁlro“a’[h Onn%&&l%%%s tR’@nt At noor{lsts%: Int eglao chimeric molecule

contalns a nKer. agonls var ar%s have Em

cotpasig 0% dorfila oBAHondE ey R0 I87%0%, B §BASB08, §77%, 85%,
4§ 10/0920/% 93% 94% 905% 96% 7% 98% or 99% ani no
89%c OA%s d e ri22b, ??t%n%{oy Dt (9601 o BR0s rVIIA amin Acid. scquence

idefH] hﬁt‘&ur@ﬁ!r%%ﬁﬁl)' qﬁ!s‘rSf%F\% L ted §TUnh %lnoﬁ %P{zelr(SEQ ID NO:

ari ants It SU st ant e Sane or
50YpihRdi2n@EF 1D Oy 51 hﬁrz\Mt(SEQoﬂ}aNO 1 52N hFizd (SEQer[emm 53), hFrz5

st WG, PExo (ERID B8R st (SeQ IR §6kFidl 5 10 No:

57)0th@i9 WEOALCKO! 88, P @@@ﬁﬁfﬁoqs}%nﬁfmﬂﬁ ds@@ ID NO: 60), SFRP2
|t/rretr| c. Insp ecific enbodi nents,

(SE:QItIEQNGI éi)_ WERP&n(SEQ 12} N@! B, ISERRﬂI(éEQl ED Nﬁbrﬁir); siRRp (SEQ ID
Nc'g-‘g@i, %W%@%ﬁﬁéﬁ%g ga%@%’,%&gé@@gf)aﬁbgé&% 92?/? 92‘%@

95%n 60 otBdYemB8UNRAtsY We Whiant@EhHstSCAURNGE a chimeric molecule
comprising a Frz domain component having at least 70%, 75%, 80%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% amino acid sequence
identity with Frz8-Fc (SEQ ID NO: 74), Frz5-Fc (SEQ ID NO: 75), Frzl-Fc¢ (SEQ ID NO:
76), Frz2-F¢ (SEQ ID NO: 77), Frz3-Fc (SEQ ID NO: 78), Frz4-Fc (SEQ ID NO: 79), Frz6-
Fc (SEQ ID NO: 80), Frz7-Fc (SEQ ID NO: 81), Frz9-Fc (SEQ ID NO: 82), Frz10-Fc (SEQ
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identity with the CRD (ECD)s of hFrz 1 (SEQ I D NO
18), hFrz2 (SEQID NO 19), hFrz3 (SEQ ID NGO 20),
WhE0343108EQ | D NO 21), hFrz5 (SEQ I D NO 22),PEiFUEB07/077845
(SEQ ID NO.  23), hFrz7 (SEQID NO. 24), hFrz8 (SEQ ID
ID NQ: 835)sFRRFHx9 SEQED ND: RD), sBBF?2 ($EQ;HI(NO($QFIR1P3I\R (SEQ ID NO:

86)5#%555 F é%é %?%)(5 @O%@)S@R?égj‘;ip %&%EﬁB %@Nosl SFRP5

( SEQ@Jr2n@,) 3dino RBArdeql SRR iddAt 3RXinc®* érert QD
(B NG 0o ing AEAN deqh e A is 1eined azn%biggn? U f amino

aCId afrﬂuaws thwé age ichitiaat M@thmnmle@ akid residpasiisiarrgferencpparent) polypeptide

h 0 9 %  85%
seo B0 Bo55 REITO a0 oGRS hallya gy s Seia identiy,

seqdees Ardmli W a1d ﬁ%écegmyp gafd GreSREUENGE tb ORRAfE )fherrﬂaElimum %
a 15 pro-Frz or pro-sFrp proteins selected from anpng

SCAHERCE| ld(seEq_) CORSROYatiZE subitytions (asE@of Ponydyred ey paHFe: ﬁle sequence

R B LA B R AR ESTRTERAR, v

kneidy to hitkersz Ebf(ﬁE[Qilh Ehd\axt. 4Qjten IpkabZQy (aSEQUIO cbkdputed 3pftware such as

Frz10 ( D 44) ., SFRP| 45), SFRP2
BL EQBIB\ d\o hni‘»éegafl @%R)m W%,rmwicgmah@ peptide
seqlﬁQweéls)Tho@@ gkﬁl%ﬁzpé thSER dab MRrnft) ap@Bpridte %fa!nket&g 8¢ measuring
mbodi ment's, the Wit antagoni st variant i chinmeric
ahgmth@cuﬂneludmnm sligngthmsFneeddd m(mlanhlcvmpweml M%nm@gt aver the full
1 Igf%?sft 700/?1 750/% 800/8 850/81 86% 87% 88% 89% 90%
onglPot R %AUees DYH8OBBY I 960y 979 98% or 99% ami no
aci d sequence identity with mat e Frz, sFRP or hRar,

pr otICASIABP SEIdeRF ARSI AFFOMEEINE B 0 SEENP BONOCIUgsy dentity of a

glV%lg%%%}O( a%%?séqgelll\@ Ec%)zwgtlg Ef é%ﬂﬁs’?*%g&éﬁ J}Qno %&%ii:srelife’h%@ B (which can

altdribitNCly l%phraieﬁrazﬁ @%@m@o N@d sﬁ@e,nch F%rth8t HaSEQCcOMPNI@S a certain %

amgw’g)lrégi P& éeDl lty6t6) w1t3 ﬁ@é‘a’ffa SE%n%G%Ci)éi sg(ﬂg-}%ge B) can be

Cal&@g@h@ NO 62), sFRP4 (SEQ ID I\IQ 63), SFRP5 (SEQ I D
NG 64), hRorl (SEQID NG 65), and hRor2 (SEQ I D NO

66) o, diinlabid se QN ARE i RARQAL RPALSI0gt he WAt ant agoni st

variant is a chineric | ecule 30 conprising a Frz
dong)hgt?con'ponent having at |east 70% 75% 80% 85%
86% % 88% 89% 90% 91% 92% 93% 94% 95%

\SIJM_GO/ Fli{% 9 /o or, 99% %@?QM AC é?O{ uend(% | dent | t%%ljle sequence

ali E éa%E@olr agBth £a)i rﬁéﬁ%fECaI{d&iEQ | D NO 7),
rz3-Fc (SEQ ID NO 78), S 74 Fc (SEQ ID NO 79),

Frzgsq Fc (SEQ ID NO 80), Frz7-Fc (SEQ ID NG 81),
Frz9-Fc (SEQ ID NO 82), Frzl O Fc (SEQ 43 WO

200 83), sFRP1-Fc
%P%“eﬁ%& B oA By SRS Fo (S0

( SE B lﬂgth Qg)':a%%%':clgén Lotfl%e gran 15 ﬁlg?{gguag é: I?glfgéh of amino acid

sequehgddt B ttyic % amilef ddiesbq@asndchiderRy o€ At @8 wafl nafquiﬁtl the % amino acid

sequence identity of B to A.

An "isolated" or "purified" peptide, polypeptide, protein or biologically active
fragment is separated and/or recovered from a component of its natural environment.
Contaminant components include materials that would typically interfere with diagnostic or
therapeutic uses for the polypeptide, and may include enzymes, hormones, and other

proteinaceous or non-proteinaceous materials. Preparations having preferably less than 30%
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acid residues that are identical wth am no acid
residues in a reference (parent) polypeptide 5
WG 2ipaesioe when the two sequences are aligned. HAGQI/US2007/077845
determine % amno acid identity, sequences are aligned
by anyg vicight @d emsateyiredy e&pIBarainetihg]matlm‘iad: dcbritamimeaits g \pecfetably less than
Ljum % s nee i dentjt conservative
200085 B insrieaRe o ot (v ERMAE g OByl o be substantialy
isoRBAUE AGE solaf@N oMb PPrétficed PSRNy Ri&N B 'F)‘iolo gically active
procedures to determ ne percent identity are well
porkinpvihereof it p@éer@bIYSsubBﬂanmailﬁ frec aftcultgre eredpub| i.¢) pulture medium

avai l abl.e u S AST
rerf Pl R TR e BT UG Wl 5Bl TR gy s
abREBYA de thesﬁqullﬁe Qﬂ'ﬁ‘a pepidsPosistptidRthrepurktith. aEkarBflBs of contaminants
det er nj ne approprlate paraneters for measuri

inchyde gepkle dELTLS, et Apdinyang| Hbsianenys ussd etisl pqui%a%dqid@v@g in vitro
I the full length of the
SYI ggéggﬁggg&%gﬁﬁgg%gﬁ%g%ed VMen an1no acid sequences
are arlat 111 the fal{n 9 %e C b ue?n%e an eenrtnlaé1
15 gi'ven §n1no é% % 8RS %At% or a
anygb¥ ﬁfé t%ﬂﬁtﬂ@m@c‘dnd giﬁ&Bh@B@ %choél\MﬁlﬁhleCﬁfd ncﬁi &cﬁfsﬂﬁﬁﬂlw&hﬁﬂtatlons set
be phrased as a %lven am no acid sequence A that has

forghy farongrncseln H-SeEpical Nood.3ehPifo Henidrionsquwrhee subshituiipy, deletion

or %:ngertlé‘ré oli}c g]g K alqlg eg:%tdm?s %0\68{1]1 gﬁ%%ﬁ%@ocdg orzﬁoqg&l%gen@att results in a

changX/itY the Btino 2Q0idMeefuencé as comparnd rvbiet tlmef natisen cqmen ak antlbody or
resi dues scored as identjcal matches by the sequence
pol apffpéﬁﬁe rqptlﬁpea@f Hif1 VErigiomisgyr UONHHEOm P Frifeshenefmpotid with any
oth@r Qrﬂglo %1(1 §n &QEOII 1‘%133 ?fnt'ﬂgbi%ﬁlaﬁfs A DR fnisd (ﬁr‘f’daﬂH@ ﬁl §&ermining
['engt h am no acid sequence A is not
whmbruaailnd) @cui h@ld@ngamb@msamw subatrfuted (Eeiqlﬁéd’d:\mtlﬁ)utlaﬂﬁer%ly affecting

.No a d se C denti t of Ato B wl t ual . .
theﬁ%léqu% I} %%%Iép Iji]ilq feﬁu%qcegf tﬂlf %t %ﬁ%omst with that
of hbﬁ@)'l agi kn@'bvn bel’télﬁ' BdlecReptandemimaliXRe Ahé dRimRE febMino acid

or ogically active fragnent is separated and/or

seqluem@ﬁ@gﬁsmm g regapoakhieh dpmofagyn admime acéhyibstwens can be the
res&l@ o??eé)ltla;%rﬂ%n&{ @mga v%e \Evﬁﬁ gn?:l]tgﬁl%rgésj 1n8 fglredrll%a%lms glrglgl%nlf \%’:{Pu%l‘agral and/or

chdasies ﬂr@perﬁ&@ sﬁﬁﬂ ypeaRt icfRccrand df&fylduﬁi@le uedeh @RENAES.c., conservative
hor npnes, and ot her protei naceous o

amHenAGHt 6%?%’&@@%51%%1@% affcdetiopp @ﬁaﬁﬂb&t%t#@lsrfa@y qgtionally be in the
rang%_?_c;faé%xl% t§7§ 4%9139 ag'pqc%’ V\Qag%%ﬁ‘/ogﬁc}j\gg@ [ay be determined by

syscomdt@afly atakimg inedréensa Idel@tlmst (ammst[ttlﬁ()ns @it afii@o abldy ih elsssequence
0 0 0
a2 PR 1058 o2 LR SRR X kRS B ey or mate mative
sequs@cat ed. An isol ated, reconbinantly-produced
peptlde/polypeptlde or biologically active

Wnt antagonists may be prepared by any of a number of conventional techniques.

?xarnple using

Desired peptide fragments may be chemically synthesized. An alternative approach
involves generating antibody or polypeptide fragments by enzymatic digestion, e.g., by
treating the protein with an enzyme known to cleave proteins at sites defined by particular
amino acid residues, or by digesting the DNA with suitable restriction enzymes and isolating
the desired fragment. Yet another suitable technique involves isolating and amplifying a

DNA fragment encoding a desired antibody or polypeptide fragment, by polymerase chain
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portion thereof is preferably substantially free of

culture nedium i.e., culture nmediumb5 represents
wee@Bes@ y | ess than 20% preferably | ess thaPCHDB2D7/077845

10% and preferably |less than about 5% of the vol une
reactiora(Ridt | Aegpoilciepegdsi thet (mfiepanatesord t&Exanmpdfebe GFNA fragment are

cont ami na , ncl ude cel ebris, culture nedia, and
emE@ ‘?%HE%S atﬁlgédpré%rsd]?g}ﬁ}i(elg during in vitro

synt hesi.s of the peptide/polypeptide. Varjations in

t he VIR GHR GBI UNCRES TP GEH Y5 piutiongrpfijaicrastiare shgwn in Table
P‘B}eeheaﬁ & r%@r@@%uggtltﬁt%st qf Qﬁlﬂhqéﬁ%&nﬁﬂgns result in a change in
gU|de i nes for ‘conservative and non-conservative
biomgiai aciatys ¢ien moret fubsthotial i cﬁtﬁﬂl@ﬂpdﬁnonﬂndtbcﬁexd?ﬁ;ﬂamyt substitutions in

, 364, 934. Vari ations a substi.tuti. del et
Talfh A 8y CgT SroCohEl DO BT g SEED LR lep e v inoduced and
ﬂmeﬁ&hggg%ﬁgﬁmpolypeptlde that results in a change in

sequence anti body or
varlatlon i s by substltutlon

he am no acid sequence as conpared with the native

pol ypepf#ﬁgA Opt

ionally the

| east one am no

R R

vhi ch am no aci

he dal ot nrl \M t h

dblu IIIL

a?ﬁ“ ﬁﬁ%ﬁétfsln EM¥ance i

d reS|due may be insert

||f
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e%@igrnlnlng
Qbstitatibsd | t ut 6

i fhn rln0| rnrl

#@@K@Dty may be

Vﬂeﬁﬁdﬂ%y conparlng t he

V"éequence of t

o Tagoni st
[e

ules and nj

nli@t Of honol 0got
n| Z|no the nunber of

1§Sknomn protei
anm no acid

fé&lplféhce change

.glnnhdeaspnlysefggons of hi

gm honol ogy.

?gs;ﬂ.@eab. e—stbs

tutionsS—can UC l.IIC L\.

ﬁhh8150|d Wit h anot her

i pal 4 £
I'CTOuUl U Ul

&Hi no aci d

I ng one a
I( simlar
tuch as the re

pférr slgt ur al

and/ or cher

acement of a |leucine |

Begal propertie

ith a Qprinp,

Gla.(Q) conser vat

P76 gltami no acid repl ace

yent s.

('J"lﬁ?E)' ons, det
I'n

the range

é hb or bUUblI lutl OT13
I%% about 1 to 5 am nd

gy optiomnatt

S cids. The

ol

G%Mﬁmlon al | oneld may be determ ned by

lkina 1 ncart 1 A

Aol At 1 Ance Ar ciihct

mla Syst emat i cal

t it Ance Nf a1

T IioCT C T O

Yln the se

kT 1T

LE= ] CTC T T Orro ot [SAC R v Ew N |

aﬁ’eﬂﬁ’elﬁsar&nd testing t

cCoc oS Ot

e resulting

= apy]

xger@)e\nt S for ac
ture native

)r epar ed by any

équJtl}’nﬁ%('&laD'ﬂh%d By Th

g& WAt ant agoni d
a nunber of convent

eh Ul T-Tengtn a
ts may be
i onal

I&mﬂn)ques De

aoﬂ@mnmeﬂeHGEIﬁﬁagaﬂﬁmc

oV _II‘\ L

ilamay be

nnnnnnnn

THoaRies gont

Al At
1T ol I_\II ul C CI IIuLI V

?@hénaﬁ?}body or pol ype

[l S AIA A

¢ de fragment

=t =

ull)’ Q)’IIL

es genera
MetQV _
irotein with an

&Shhafic © 0., by 30 f

enzymne known tao cl eavd

ieg@t 1 ng the
2 pr ot ei ns at

—tn

mati1c di
iﬂmég)defined b

iﬁUpaﬁtlt 11@,Lallaartyr am no aci

Wﬂresidues or

he
n

S,
y

l'y
no

S

an %$

Ubll LLL®) l II
sol ati ng

LJI\II'\ VVI lII DUIldUIC '3

?he desired fragnent.

lI I bll Ull CIILyI
%% anot her
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Birybeptide fra

ftecysnvol ves isol ating

@od anplifying
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rl\/ ot
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ucl eoti de

by pol ynmer ase ch
i

( FUR)

d term ni_of

—reo—l-t\ll\—rwn—u\
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07/ 077845 Teact
trpaples; tlemroyed at t he
l')

e and 3'

TS he

that define the desirn
1S Teu; met; phe; ala; norleucine

leu

ES

Substantial modifications in function or immunological identity of the Wnt

antagonist are accomplished by selecting substitutions that differ significantly in their effect
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In particular enbodi ments, conservative substitutions

of interest are shown in Table A under the headi ng of
wee@Besred substitutions. If such substituti onBCT/ES0T/077845

in a change in 5 biological activity, then nore
on snalbghiamg (@) tlmfsamgiase; oftiehn ol ypaptidt Eackbglcanythe area of the substitution,

i 0 TbI A .or as fur escrj bed ..
forfﬁg‘lg[ﬁ\}?/\qt %ts raei%’?geﬂ% Ba]f SA BTy (ﬁl ﬁl?s%@rgea?r hydtophobicity of the
rno'le@hfe%?l ueadrdnslte, bf"&) POl b thRGIREMEH. NAafy Dccurring residues are

i gi nal Resi due Exenplary Substitutions Pr eferred
dwgl@ldsntptgmup@P@@sedmnapo(rmyloram,de-lcl@m prdpertels: Arg (R) |ys;
gln; asn lys sn (N gln; his; asp, lys; arg gln sp
(1) bRroghehicaserlgicineykt, (AT}, ¥dr Lewlllr; ser A n (Q asn;
glu asn GQu (E) asp; glnasp Gy (G ala ala His
(2) Ebdtral Spdrophitic: Cys;Searihraieh, Athe (1) leu; val; net;

al a; phe; leu orleucine Leu (L) orleucine; ile; val;
(3)ABidic: dsp; GRhe ile Lys (K) arg; gln; asn arg Mt (M
| eu; phe; ile leu Phe (F) leu; val; ile; ala; tyr yr

( Ser (S) hr; cys cys Thr (T) ser ser
GDIBEQC I%)S %@A@%e yr  Tyr (Y) rp; phe thr; ser he Val

%) %é%dl%eg ?{%a.lt I hal {F?entae&oﬁ s C(? ugjjne leu 10

| ca ions in ion or inmunol ogi cal
i dentit ant agoni st are acconplished by

(6)§‘Eqnéact{ i ﬁ@p STLYB’ tut| ons that differ significantl y | n
thejr effect 2008/ 031009. PCT/ US2007/ 077
N%a.ca%vawf SO AT Iy AN feBERE of one of these

cla%§ kBPRRother Lh8s.ar §@&hofuldshRit&u BStdueltdl @ may be 1ntroduced into the

conservative substitution sites or, more preferably, into the remaining (non-conserved) sites.

The variations can be made using methods known in the art such as oligonucleotide-
mediated (site-directed) mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed
mutagenesis [Carter et al., Nucl. Acids Res., 13:4331 (1986); Zoller ef al., Nucl. Acids Res.,
10:6487 (1987)], cassette mutagenesis [Wells et al., Gene, 34:315 (1985)], restriction
selection mutagenesis [Wells ef al., Philos. Trans. R. Soc. London SerA, 317:415 (1986)] or

other known techniques can be performed on the cloned DNA to produce the Wnt

antagonists of the invention.

Scanning amino acid analysis can also be employed to identify one or more amino
acids along a contiguous sequence. Among the preferred scanning amino acids are
relatively small, neutral amino acids. Such amino acids include alanine, glycine, serine, and
cysteine. Alanine is typically a preferred scanning amino acid among this group because it
eliminates the side-chain beyond the beta-carbon and is less likely to alter the main-chain

conformation of the variant [Cunningham and Wells, Science, 244:1081-1085 (1989)].

Alanine is also typically preferred because it is the most common amino acid. Further, it is
frequently found in both buried and exposed positions [Creighton, The Proteins, (W.H.
Freeman & Co., N.Y.); Chothia, J. Mol. Biol., 150:1 (1976)]. If alanine substitution does

not yield adequate amounts of variant, an isoteric amino acid can be used.
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for exanple, as a sheet or helical conformation, (b)
the charge or hydrophobicity of the nolecule at the
wo 2008081089 t e, or (c) the bul k of the side chai PCT/US2007/077845
Naturally occurring residues are divided into groups
basady opsteioemsnlusindeinvhbied ipmapeaihingshe gropdr)conformation of the Wnt

anta%qg{i%? %I?a%l%}gq, B%ﬁ@ﬁsﬁﬂl?é@'gneh@g Wit ‘%pﬁr\l’%@] irlr'l%%’hze I(tl{aga}ebxidegtlzx)e stability
of 8l fbkculfSid febdbnt bhIrrdRTk&sslikllisg. O6BwerbElY; gs@ine bond(s) may be
resi dues that influence chain orientation: y, Pro;
addgddo the (1@ antagontat focimpreys, itTytebiliph énartiaarbiowbetevthe iaggbody is an
muﬁggshitu%hpgshgﬁgﬁ e]%ail xchangi ng a nenber of one
P HéE UEL &R FRIARNE er ¢l ass. Such substitut ed

residues al so be i ntroduced.into the . conservat.i ve
A P ey el e e i Wb L AL egian; int @ Ve aibotituling one or
moEeeggbamgabﬁmﬁ&méﬁaae@daf §i1{a€es1-t aﬁhsod/ﬁgégt, |0 A8mEARedr human

ma usi ng methods known in the art such as

antglodgbnéshestly.dée reshlmeglivatiand(s] stlcecdiforeburthgy development will have

. mut agenesi s, _al ani ne,scanni;n and P t agenes; S.

i} QP PR PLarr e GRS by R oy PO R g gencraea.

A KesenicdSway3dr %éh%?a@ih'g s6h ls@bsti@itioabl varlda€d invO¥icl S ffRES. maturation
10: 6487 (1987)], cassette nutagenesis [Wlls et at.

usivg Akageslispias B ols Spyerildspenetipla regien sigsi(6g:, 6-7 sites) are mutated

ngsgi el | s et PR Trans. .
to TUARAENGE Rt Ao s By P Rught SR R, oy varants thus
gericetbtharguesplsad ibe npabideneashion frive fibooeduDNAgE particles as fusions
roduce t he Wt 0 antagonjsts of the inyention., :
o ﬂ%e ghrfi Hgparreietad f%P%ﬁlféE%Wghle&ﬁc%P%dﬁe Tofphagredispigyed variants
arc tHENEdrEdhe @16 BLir RS8R RBvitd . g? bR Bn RPN BHOHSisclosed. In
sequence. Anong the preferred scanning am no acids are
ordeelta@tidenglfy camhdldte hypervradblamegion avedor 1Bodificamimalanine scanning

ci ds.inclyde al.anine, aglycine, serineg, and cysteine. . ..
e S8 1y BEATIY 20 DRSSy BRI EAR A 4P deontributing
sighiflefalyt &l %n@géhuﬁnaﬁ‘l;gau%%efﬂatiz@ ebt auaiabeAlt Ne may be beneficial to
si de-chai n beyond the beta-car%on and is I'ess |ikely '
analyyeah taystelhgryrin - ehdienantigsnfaotihedy eamplext toeideatifyamentact points
beth UM IPAM, ng 6! 3 V\ﬁﬁl SiDes, n 19881 qgs?&h‘e% ga%t%) lle'ighboring
anine is al's I]typlcal y pre erred because 11 s the

resTt84 are @andidatadfor@uiBstit@tionFdetdrdeig, toithe teShnifjli®@quebdkdtyd herein. Once
found in both buried and exposed positions [Creighton, )
suchhearppist €F reencrptgdythe mnek of yaganty is spbigctyd teseficaniag ag, described

I i, 04 - 150 ) ..al:anine [ '
hrlfl anPihooq R AR boghl %P URRL R sy my e
sel¢csat fer ifothentdesel@oiaht.can be used. 47 WO 2008/ 031009

PCT/ US2007/ 077845 Any cystei ne residue not invol ved

I N Qevdlt@i Mbdigichtiehs psfopat @epbeisiedrt dicloded RethMthe scope of this
. antagoni st may al so be substituted, generally wth ] )
inveRtiqnn dng type ApEQiptent Rodifigatian inclides gerting faracsyd ampigo acid residues

of gg\'&’%? Lihﬁlg@tﬂgt &’thﬁva%nz)rggﬁ%r € %uﬁﬁg’ %ggﬂtni}flhp% capable of reacting with
nver sefy, cystel ne“bond(s) my~b

selected side chains or the N- or C- terminal residues of the Wnt antagonist. Derivatization

with bifunctional agents is useful, for instance, for crosslinking the Wnt antagonist to a

water-insoluble support matrix or surface for use in the method for purifying Wnt

antagonists. Commonly used crosslinking agents include, e.g., 1,1-bis(diazoacetyl)-2-

phenylethane, glutaraldehyde, N-hydroxysuccinimide esters, for example, esters with 4-

azidosalicylic acid, homobifunctional imidoesters, including disuccinimidyl esters such as
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added to the Wit antagonist to inprove its stability
(particularly where the antibody is an 5 anti body
WO e@gner99 such as an Fv fragnent). A particul ap¢TUS2007/077845
preferred type of substitutional variant involves
3,35dﬁﬁﬂ'blbis(lsu¢qillgnrbd§épmpionmb ebiﬁymﬁolwairrhaibineidcse giahnas bis-N-maleimido-

R S T T R S R 0

selected for further devel gpnent will have inproved
bi o cadipsasiort fncduier ey dariontel g Hamia ene aapirgeyyrosiducs to

thefdofa r&mlhfrf]lg %ﬁgﬁygiﬁs%?gﬁl%ﬁ es 11%5&0‘51951\} ﬁm\yléﬁﬁ)\ﬁ Jf{fﬁohne and

gene I onal Vvariants
lysmbf phuispyorgiation af hpdrox yisirogpspifagey] dr spbany! r@ltdteﬁ | yethylation of the

caFES R Doy RN G P BURE Mo e By b £. Thiiton, Proteins

Stre&BRtantl Wibl1eARattrof@ERs, SV e Frdti®ina@iddd iy P‘fﬁfoﬁ@ﬂtﬁphb% (1983)],
generated are dis Iayed in a nonoval ent fashion from

acetylatzoreafitbelN-tormigel graine. anld@midationuediaon §-terminghearlepsyé group.
Il product of ML3 packaged within each particle. The
phageetlies pipeyedcoratdina malifiGtian eoftthe Wsic aigegust fiocluded within the
t hei.r, .bj ol ogi cal activit) affinit a
scopE LI v eerbsse e Hsiigers Siivaaiveery hidthen g &f 0¥, wat or
sFIYY RRIMRPIHAL|I8maBY! SN 1R tV\en?t Sihgompdl f v Rdrin theahﬁ[\}en Elycosylation
scanni n mut agenesi s can be perforned to identif
patteylp"exsv;@gnqbased¢1@tg1g3¢ner@smwecglrbp(hydnatd3mmqngs found in natlve sequence

gnifican bi ndi.n ativ
of R by TR AR SHBRYER 1 wh BT isbsyBon sicc or by
deletﬁn/gsﬂlelglﬁt)g}u@ﬁdﬂ@y fentibat alok gRAmac inkaey), eRdPt &iifOone or more
identify contact points 20 between the Wit ant agoni st
glyserylapyen” predttbatnare uthpressit ae tthe ewlive sequener wamgpRsi i dogain.
ol

o e AL o EROEN ARERL haliR T M A BEER HE A e protens,
invalvéngendnagedn thd@apanahd gfropatiodnds thes Vsmm}se&trb@hyﬁfate moicties

screening as described herein and antibodies with
Pregiiberi or properties in one or nore rel evant assays nay

be selected for further devel opment. 25 Coval ent

modGhicest peansoloitipadion mdeibai BYl¥peaides wdyniedly sibenNnlinked or O-
. e i | . .
lmﬁrfétgi dlliﬁ@g‘feﬂi getrqerlg Edc § es&rﬁ]g%{é 1(:8 iIP ﬁhg (%Lar g ? I%oi'so Inofs o?oatggélde chain of an
aspa@gimuesiduef dar ﬁM&rq&fptldg oseigSénces td@palglﬁé-gaﬁérﬁle and asparagine-X-

derivati zing. agent that is capable of reacting with
threquyinge (VaeTS X &S emarRenGAcidHorpt Rplies, arerthy fepogpidon dgaucnces for
W i
oSy A AT Eboh TR Y ' 10 aptdne pide chain.  Thus, the
preseﬂmsscbﬁ akhergof hlecsehtripaptideg serjushcasoina a3folypeptide creates a potential

r i nsol e s ort matri urface for_.us
ayfinFiianae. KBHRet PG TRR e e Bt &R Gren R aEp fhe sugars N
ace?fg%@ﬁcfors%ﬁﬂe' in‘lhdfi&ea%?%lﬁsd acd llﬂﬂﬁexﬁirrgno acid, most commonly serine or
1 |s(d|azoacetyf)-2- phenyl'et hane, glutaraldehyde
threenfiyed alehopsh Sehysiron soveolmstos sy df eyl sikwermiealsebe syed. wi t h
4- azidosalicylic acid, honobifunctional imdoesters,
i ncAdditiog ofi gdyrosylation sliyés teshe P sneigonist is4@®nVWhiently accornplished
08/ 031009 PCT/ US2007/ 077845. ) )
by %19 ﬁ? AMGIE &t %P&B?I}ﬁeml&fyﬁﬁr 6 SPYALEE afc op P the A ve-described
tnpléﬁil&‘ét mqqefcﬁ§ Heh Nagn iR 1 PeoSRLB6MLiERY. ThBalRGtRIMEM@&NHlso be made by
agents such as
theradtlhiph -, o1 bsiztivderp hwropie)adinedre oFpreop hirasndigtresidues to the sequence

of the sequence of the original (i.e., pre-variant) Wnt antagonist. This sequence may

optionally be altered through changes at the DNA level, particularly by mutating the DNA
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O her nodifications include deam dation of gl utam nyl

and asparagi nyl residues to the corresponding
w@lkasammph9 and aspartyl residues, respectively, PCT/US2007/077845

hydr oxyl ati on of proline and 5 |ysine,
engoldogpho Btyjuamdecml podscleytdd brses sgetothpiscodtbns aeydenanted that will translate
. tﬁl ¥ reS|d%ﬁ nmet hyl ati on of the a-am no groups
Into,ghe (gg' HeAMIRP 4Fi05.ne  and hi stidine side chains [T.E

Crei ght on, Protelns Structure and Ml ecular | |

Pr oé@P&h%éneaw 1 inpigatiag the oymbeseh g ﬂ@&f‘o maqjigiies on the Wnt
ant%%o(ﬁam ﬁgtgf]%‘lﬁm% ¥ ee'h %ﬁ%tgc? ?nOL%glllnécar 50%{&% [ﬂ@ltheaﬁblglﬁeptlde Such
methods herdesgribed oft t@cmﬂale@ntm WOAis7i05a80 pmblcslhedl lhle SWtbmber 1987, and in

of BRI S EEh bihed B MU, comy P on

pattern of the Frz, Wht or . sFRP pol ypepti de donmain
of RE@ovHlt ohnsabRinidsatc majetist | Pgsahedthathe v &Vnt antagonist may b

I
YGRS 4 HECL 1 @R LS 910 s oo
foraimihd eac'n:iomu'dnﬁnﬁladsnm As taredts lﬁ@‘rglpgosykanom r@letlheal deglycosylation

nder | n y.cosyl at i site .o de
teciiisedt Ao B IR kgl boralisyiie: b Hiihidain, ef al., Arch,
BiAehOBiGAgE.Ng59Re (@O 700 %Eﬁgyfepwl %hPVB@éI{eﬁﬁ» thets1 (1981),
are not present I N he native sequence conponen
Engionaticreleavage @ﬂ@rbqlwdratet meicpks e eolrypqituiﬁesarquaqmared\bef the use of

o TR RS RRHRL RS S PEEIE Bt tnmal

13g9ﬁ)M@87pus car bohydrate noieties present.
G ycosyl ation of anti bodi es and ot her pol ypeptides is
typirgaihky tfid be rco%léﬂtnllﬁgﬁilf‘aﬁtlcgl 028yhi K@Conid LdrfeREs linking the
refers to the attachnment of the carbohydrate noiety to
sequprecesp dac ohaivaria§ oﬁnonmgtpmaggqurﬁ @ohymwirgl eez., potheethylene glycol (PEG),

tripeptide sequences a -serine d, .
polghisRFRht Rt HEPSEFRARBRIRE, BoGS B8 Safieh ip s Patent Nos,
4,628,.88Pt 4 ADE6RANES 361,844, e,  6T@20TNE 7D DNIB FUENTES3 A OIThe antibody or
enzymati c attachment of the carbohydrate noiety to the
polypedida gisaenay brecitaaperd lmnwgocapﬁées persehder @fanyile, harcoacervation

tecﬁﬁlgﬁ%e&%lyafﬂeggag ﬂ%?yrﬁ %hn%l%ﬂﬂipq%&ye%l&eﬁlﬁfgsg Br gelatin-

ycosy t|o

migbyapeslys aid prﬂyr(ﬁfe&ry&néthadyhﬁe)aﬁﬁcﬁ@dEﬁBﬂés odspedivedf), inh®lloidal drug
sugars N aceyl alactosanrne gal act ose, or xyl ose

delgzeﬁy aységw%lﬁﬁop] @xgl@pl@ liggsamesg ﬁﬁ;é}mng, nélélquhléer% microemu s?ons nano-
n 5qh ne
par%?lﬁs %?gxﬁﬁnyg%q%gf%%;bra S%ﬁ%@éﬁgﬂ%&ﬂs g‘&&ll (;[%Chcl)l ques are disclosed in
Regingtos WhatScencs artdrattocetdf @hyuitacan? Gily editisn, Gennaro, A., Ed., (2000).
conveni ently acconplished by altering the am no acid
seqUka @\Gltsmﬁlgoﬁlh@tof itHe rogehainysntisremay alkobe nm‘dlﬁermbm a way to form
bove- descr|$> Sg tripeptide sequences (for ég
mogfcy ey §9Y18E peHtIena] €8IMertgRAtYR: GUIRTISHIE FNnt érl@golﬁét dgrz- SFRP-

or ﬁé{r-ﬁp&lﬁlgpa{) Eﬁs%ﬁ t@gnotﬁ’ér ﬁ’ B3td BH§ #(ﬂgp ide BP%nH{ooa!fERf % uence.

seri ne or reoni ne reS| ues tO equence

seque rigi.nal I

ant glggﬁ? Set%bo%iﬂ‘ﬁen S 8@5&163(:%11(11!}‘1330 rngl gué% gﬁr h&%{ggs W‘%USIOH of the Wnt
anthFond ghitich mpcﬂypdputih evliﬂwpﬂoemls an epitbpectsl which ahyanti-tag antibody

mut at.i ng.t he 49 WD 2008/ 031009 PCT/ US2007/ 077845
cansissHY $1Y bindle Tsl@qf@etﬂ%tagtls RS ERy UG abBe S5V R CErpgKy!- terminus

of th@ Q’@ﬁ]tsanﬁarg%ngﬁ nﬁﬁ@ﬂr@&n&@@f suth leialtéﬂeatggéeﬁtfgrms of the Wnt antagonist can
be detected using an antibody against the tag polypeptide. Also, provision of the epitope tag

enables the Wnt antagonist to be readily purified by affinity purification using an anti-tag
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into the desired am no acids. Another neans of

i ncreasing the nunber of carbohydrate noieties on the
wWaR08/03mdagoni st is by chem cal or enzymatic cRCpUB20g7/077845

of glycosides to the pol ypeptide. Such 5 nethods are
anttbegg rarbgwthan type ofiraffiniey gnatrix rhan®i8dy @b R0 epitdplei wpedVarious tag

polgPerabraty Hisiroreive Bpibosis s ptyn rfgutal Dpgmples include
pol‘}r;gﬁﬁfglgiéd (F19-hIDi &1t ip@ﬁl-]ﬂ@%ﬁ@?}}@ﬁlet 1Y ts- Ay azg%gpitﬁ& flu HA tag

y | acconpli shed "chem ca Z; or enzymati cal %/ or by
polyepdidic endiiits sutaedyt 12CAdn[Fafld eodordoke hehdBred., 8£2469-8iH1 61988)]; the

aci d resj due S e rgets.for gl vcosyl ati on.
C'H@f?e%gc%}d glgggp)%gg’ﬂ’a il\(f))n (‘%g I%an%ﬁi%lgsalgg)é%}?ﬁo% refon?ﬁvan et al,
Mdl&laar indaaeilgias Wibleed, 5f3eN0i3636 anoes)]byndiakd Muggésn SirBplex virus
at., Arch. Biochem Biophys., 259:52 (1987) and_by
glym@te@q D4gD) tagrpad itsppg aborsler 4., Progn Engineering, 3(6):547-553
y i . . € i j .
(B0RY B (6L SOHRRRLE OLHENEL AR BRUC S 9 o, pglschnlos
6:1004-¢ntb¢198RY]; thx kT ypk gastede [Adardescad,Beiknby, 255:192-194 (1992)];

BT TN T R S
the@ltf 3R § r&glﬁgéégfﬁé thd MKItAgrd ﬁnutﬁeé%%ﬁ.f‘g‘?oct. NANAQH. 8ci. USA,

variety of n el naceous polyners, e.q.,
87:093-63K4(1189@]gl ycol (PEG, polypropylene glycol, or

pol yoxyal kyl enes, in the manner set forth in U S

Pat Bniltddegive oipl@din838;thd WSGanbB9nisth, Rddprikd 4; variant Fc component.

4,670,417; 4,791,192 or 4,179,337. The anti body or
Forssiefplin thGEC ORI Ty CHBPEY Y BHIRAGE S ISSIRNCFBEcRss (- @52 human lgGl,
o G981 SAEOD) X PR Ay RS SSutsiin
at dngdr oxgyreetrhyd e@dl podivess iocludeigabitot aricgeogapswl ds oan@mbodiment,

ol y.- t hyl met ) J,Cr, r I VELY)ao 0
oSl BRSO 5P} SPLE 0L S0 SETREHL 6 oros, 020,
9391 DB, 9@k, DO, NOLVY, GF O9PNAH RS actl &RV li&n@iRS withaNeference Fc

particles and nanocapsul es), or in macroenul sions.
polgpertiide seduehefues are disclosed in  Remington: The
Sci ence and Practice of Pharmacy, 20th edition,
Genhaowg, erabodifadnt, tHe2BO G9gior? Barikne mAftdismayagloared hsomafal Fc receptor

h rese i nvention. al so be nodified in.a way to,. .
(PR HIHCi BB Bs SR TR RHE Ol HITHRT it Gt modification
0atCRRRIneIrNBord MiimiAd baid P¥sifons 23825200383, 253FRPs, B, 265, 272, 286,

Ror - Fc chi mera) fused to another, heterol ogous

28p 0y pedt.id@é. :M9, 3l ndl2adild $HhyuéhcE0, BA2.oh. erbothOnehi,, 386, 388,
| hC I [ SES usion of, the Wt -
103453 BT TPLSEUL S SOTRASES, B AN, Uph O v
of Bpirtsifies i thFcitgdn igtHat of &g FNindeRdyY in BAb&AIFc region variants with
sel ectively bind. The epitope tag is generally placed
redgeed hypdiggicen Fefkn pgy l5esRprise PLIRINR #§1dgnodifgatygrt at any one or more of
t ' e S i {@p ephAf
o BHERfmy 92 SoNES: VD 98 0P80) ST 455 9 o
44°a0f Fhogyona@adl nslex/Kabatt magnipoing peptteetivoly,sariams awpslyory increased

.qf th itope tag enables.the Wit antagonist to be. . :
bmﬁ@&_&? E‘yﬁg m%ymoaaﬁ%? an AR %cys Podificpion AGRY GaF g Mg of amino acid
posiidrs-1389 2560680228 0s03dH 0 sPS 7, U340877, 33198440, 356, 360, 362, 376,
378, 380, 382, 413, 424 or 434 of the Fc region (EU index/Kabat numbering).

In another embodiment, the Fc region variant may display reduced binding to an

FcyR, and comprises amino acid modifications at positions 238, 239, 248, 249, 252, 254,
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anti body or another type of affinity matrix that binds
to the epitope tag. Various tag polypeptides and

w0 b@slo3respecti ve anti bodi es are well known i nPETES2001/077845
Exanpl es include poly-histidine (poly-his) or

26 A6%; BoB12A76] WE, GI7T§c28%e 20R0293, RP4.- 25y 96,6248, 30he3(3l G2HM24, 327,

2o, B8 POEEIGN 57500088 SR Pdab AT ¢ L Gy a3 s or 409

ofﬁe@ctréﬁoﬁ J intfed K DELmS#in ?7 and 9E10 anti bodi es
thereto [ van et at. Nblecular and Cel | ul ar Bi ol ogy,

B Shih LEcMe EE B v

Fc«,&H and:’cojtqﬁihses Emgnonaed Irmaghﬁc&(lﬁl)s aﬁéhﬁyfdﬁB or hikﬁ@ oy }mnrﬁ dvéd positions

% po!% Btldes i ncl ude the fept ? et
235,505 B BB G 205 295040 326 THoR8)] 3% HASIOR. 373, 376, 414,
41@%%%@% BOPLI £ d F+ fbr% @U mdé?/K%B‘ét%eqﬁgﬁ 92-194

10 an a-tu tope pept | ner et

at . 63-1 th

T7 5ne%eﬂ1 erpernéli%elﬁrﬁle%té% Fg‘ é%%lgn %111?1% r&g?g%}sy A %rﬁa{lced ﬁlndlng to

Foy®Il,, arfdr 66mpiNgk lan AGafb a@@lmo@iﬁeatlonSZt @1%9%n@3(97m0re of amino acid
1990) ] . In alternative enbodi nents, the W

posaliRregahti $6% GnBre, s?c92a2%r29ént298§c30éoﬁ%rféﬂt 329 Fe8, 338, 373, 376,
41@3%524n1§é4§m3§%r 595 08 PR SOTRE SR @ulN IR G, £ 8T on

on) r|S|n n,am no .aci d dlflcat
2 I R mbp Bt oS B e iR it S BBty reduccd
b1nkiﬁ1“g| todh 'Fgthﬁtaancoﬁlpﬂké%% Aifb QL0 nodiAcRRE 28 FROSH MBRLamino acid
such variants have at least 70% 75% 80% 85% 86%
PosTons B80QIBGH). 80062591065, 01% 2601, 9232 185959.90% 294, 295, 296,
/ e ent it |
3op%péfencégéb %?ggg@t| éqgéqggﬁggg13%,?%&6%%¥ﬁ§§ofﬂ37ofﬂmf%
regeit @l mEet/Kabhtewhberigg). on vari ant may display altered
neonatal Fc receptor (FcRn) binding affinity. Such

var [aft stffc furk QAsHodBYert OWP Ik Si8n dhridiis n@ltﬂ%h@l‘ed (i.e, improved or
nodi fi cation oat any one or nore of am no acid

dingashed)dnls] adng asdor g@pplemsyt depssienpegotoray (€PL) apgdescribed in

W%%%Sl%l 3, 'S 292 ar%g‘% m%g gC)mg%%e arg él%ino?’%%% S&b}?lgltl%gl%g o%godr more of

amﬁﬁ)“ac1c¥'r§8sltld’d§42704352 3@36327}339033 144533er 313h62‘)f lﬁ@e F@gég@dih See also,
wher ei n_t he nunberi he resi dues

Dungigs 914 PSTERANAE £ Bo-AnHRE BT Kb IO0RQ) $ 8gisgRd21 and
wd@zf/t%tlscoﬂééﬂmﬁopg‘?%S% Rifdi ng to an FcRn may conpri se

an am no acl cation at any one or nore of

B an1po ach0 ggahglons 2%2 253, 254, 255, 288, 309,
* 3865 - 435, 436, 439 or 447 of Fc

reg /Ka at nunber i Al.ter i vel :
var ?ﬁ%ﬁéscapwd@?m e PSS CsusicHiT b Maitatdist polypeptides
by CRIRFihS @chd tRANLRAMAESiod BRdidicaakirna %ct@f‘)ﬁoﬁﬁﬁn% WERf @ntagonist
of amno acid 30 positions 238, 256, 265

polmtldsﬁtscoctzwnu@m ac@ly 21t ig 1F coBnG, cBEBPIFEA thag@Renathe; methods,

382 413, 424 he F
whlczl qdér 1 t:l'l a g)rnayot;1 %méltopqeé(ﬁ ﬁ@g%ekglgl% (W;%t anyalggmsts For
1nsfaﬁ@é afe \é@pﬂo@ﬂﬁte@ﬁﬁnﬂle&m aaqueméy@egaomdaﬁltngreb@ @&y be produced by
FcyR, .and conprises amno acid nodifications at
dlrgég)ppm@n@m@gagls oy sopidghasytpchigyes [3ey e.g.59tewart et al., Solid-Phase

Peptide Synthesis, W.H. Freeman Co., San Francisco, CA (1969); Merrifield, J. Am. Chem.

Soc., 85:2149-2154 (1963)]. In vitro protein synthesis may be performed using manual

techniques or by automation. Automated synthesis may be accomplished, for instance,
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WD 2008/ 031009 PCT/ US2007/ 077845 265, 268, 269, 270,
272, 278, 289, 292, 293, 294, 295, 296, 298, 301, 303,
wW@2g/03@d9 327, 329, 333, 335, 338, 340, 373,PGIBS$2007/077845
382, 388, 389, 414, 416, 419, 434, 435, 437, 438 or
usid@@n Ayiplich BiPsystemuy B¢pt'(dEL$yinﬁubsi>zbﬂ<&hmter {ltyh €rA)nging hranufacturer's

et anot r. enbodi nent Fc region v ma :
insifisiay HECeoBIoHa g o 7 LSRN A0 B s be chemically
syrfBs R d 86patlatBRdinkdl GAIUiRAISusA é![éYm@zﬂQ)r%z htgc AkthRAL B’ produce the
aci d pogllbtl gﬁlgd 238, 265, 269, 270, 292%294 295, P
despogd se®@B¢e. 324, 327, 329, 333, 335, 338, 373, 376, 414,
416, 419, 435, 438 or 439 of the Fc region (EU
1. IsodigionkalIINAfimdoding ¥y)nt AntagorfistrRahgpepéidoodi nent, t he
Fc region variant may di splay enhanced binding to
Fc yBNA cigfodingahpsdqaesceast tigmamagoaditdomagidebiedl dopipoatnt domains of
one or nore of amno acid 10 %OSItI ons 238, 265

the Bt angagnispgch sean Frogr S%mams obggned fagm a cBIA ity prepared
froﬁgﬁssu§7§bhe§%ﬁto é ﬁ(g y se‘kﬂju erl e ?&R%S 413% Qf 4dtQable level.

Fc region
Acéqrdmlgtyr aclmooahi Femor sERR s&meneegDDhA\can ibandoneéniemtyeoldsined from a

di s bi ndi n o an. F I, and
SR red e Dt D P sk BNA S BRCG gong may also be
obt@fﬁ'eﬂ‘ @roRfh SendBR IR 23%nodR Jynde8e prreédurédet.go. 2RRemated nucleic
68, 269, 270, 272, 278, 289, gg 84 295, 556, 15

aCl@S}lnth&K) 322, 327, 329, 338, 340 373, 376, 382, 388,
389, 416, 434, 435 or 437 of the Fc region (EU
[ ndEtUrM&bajan |ba rstmeemadgx)nth probas &uch hs 6]u1gd:nlue]|eoealﬂmﬂ iamBeast, about 20-

80 ggﬁﬁg@?@g %81%: We%ngﬁg?%greét q{_ptfl%m 1518%13& getm it. Screening
theCHHIQAOK Sdrdovhnié EREAry alieh RS Gl1bdR&H piobe MDPBL 2B tedSHGHe standard

varl ants my conprise an am no aCId substltutlon at
prooﬁhlrcﬂr, swabras deperit@d aniSaabeokd? pb ory Manual

N okt 2‘3?483%}%3?%b?%élrfljfé‘é‘at%%zﬁf%gﬁﬁ%eg%@g S%fresmﬁaﬂs to isolat
theSg &t Berntfling UNDt Fénta%oﬁ@ﬂ BS%elﬁmé aﬁﬂl)%ﬁl 8&% GRRAGET B tBJuse PCR

Fc region vari ants. Egratlon of t antagonlsts
methiodolgey chsﬂﬁlior@h étertbwma effgbretarer 14 » tRCRorRabert iApdlaboratory

@ﬂ% AR ph RERERER R 0B ot or ESLLQ?nFﬁ'g'S

1S, TRRAR <2 wBnrlRoRat DI Rty fer Nal| Ve REtRols, ot The

ol@dﬁh@l‘éoﬁdeﬁséﬁyﬁéﬂcek RElWded Bs pidBedtHouldTBY oPSufEBRhONEEht@d sufficiently
prepare such Wit antagoni sts. For instance, the

unaalpipgwﬂh@tefalémpﬁ&mmﬁ ajc geigiieied, The ofsemicleyde eprefrably labeled

sucﬂa?(lap & ﬁarnogé" %%%ﬁi%}i u %' r?}%tnd?z%’%h d[S @%ﬁﬁt Hle?ﬂ 15'1%#}51 %elng screened.

ase tec
MeBaidis d)fmmaﬁg e F&ekbtkmdenﬁiymhdwml md Ml Hreagm rﬁ?mol.abels like **P-
San Franci.sco, CA (1969) rrifield,. J.
labgigg, ATEs: bzth‘laém 0{ 1@@31}1]3 ebiing. t rHYBW‘%‘F@}% §91?+%1H%%% sincluding

mo%ﬁte%lﬁg%héyﬁm 131% ﬁﬁﬁnﬁ% rovi 8GR Ao et%’ ra.

aut ormt 1on.- Aut ofa &S may be acconpli’s
for Sé({h%ﬁge@qgentlfga in such library screening methods can be cornpared and aligned

to other known sequences deposited and available in public databases such as GenBank or
other private sequence databases. Sequence identity (at either the amino acid or nucleotide
level) within defined regions of the molecule or across the full-length sequence can be

determined using methods known in the art and as described herein.
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WD 2008/ 031009 PCT/ US2007/ 077845 using an Applied

Bi osystens Peptide Synthesizer (Foster City, CA) using
WOorewaoawdur er' s i nstructions. Various porti onBCDUSI00E077845

WAt ant agoni st pol ypepti de may be chem cally

synDhsi sguerse parcatimigy Faniuhmondgletedinudbmgins hevay cbd derived from

enzymat j ¢ net hods,to produce the . desired 5
e s R e e bR TS uppe £ o seauence

Pol ypepti de, DNA encodi ng .t he sequence_of  the i
ant ﬁﬁ@ﬁ}%@d BV IR TOtRIR iCPHHE SHMSBERMEY B8RRIy scfqsaing selected

eDSbt A ed R Ui Dyt B gt BRctogg herin or
firsh @hicewet] if wecpB38 R 8sing wohvenaquE priencretehsior ppreedwes bs ddscribed in

defectable level. Accordingly, a.human Frz or .SER
SuSlak e M2 D55t BT VOM AT PGB HBGF Bf A DG VA that may
notHaNAbL e Ak Ye-RESRADEHintd @YNRUMAN tissue. The desired
DNA sequence gene may al so be obtained froma genomc

' el e¥ [ rocedures (e.g.,
2. ghl?gt?r‘ﬁl%/%'gi %B%‘f%. C 5C| ﬂt@%t(ﬁeggi s). Libraries can be
scr e it suc ' cl [ f .
S BB SO MRSl RaRSBLEOTHF SRS ] gBhine vctors
desgfib&l bfreinnfcer @6t atbhgdni@ pol |icpiide prviadiesh byd ictiltured in conventional
Screening 15 the cDNA or genomic library with the

5 th | h
nutggptoBeda pRdbied AugPHerEdn RICREECn PHINAEntrAgyng transformants, or
o REHE G HEDS YR EALIAR o Oy o, such s meci

ten@eladurSp pth gnilathb olikd, atzmr &t oselecRide by, tht 984)ed Artisan without undue
alternative nmeans to i.solate the gene encoding W o
CXIGHTEIBNPE: TEF R D BRI S CRROmERA oAl BERTIuCS (gr maximizing
thelélﬁr%d{?%ityn@ﬁ Raduamés [aamty eokndetn Mamm8HY @ell Biotechnology: A
effenbach et at., PCR Priner: A [aboratory 20
Praptienl #ppeaash dMSBrilergeddRdoPresa i P bt amdyS aprbeeak ef 19 9Sipra.
Techni ques for screening a cDNA |ibrary are well known
I n Methaalstof ddaryoici gehtrahsodtione ask guaacgsics edl b etedoasation are

robes shoul d be. of sufficient |ength a utficiently.
knﬁmlr?oﬁ 86 garﬁw&?ﬂ%&agfésaaoﬁqrtewagleagagm e élas’s%f‘émeglated and
cle@kdBpNidnl eBdpdRdihg Jf el Yell AB&, eansfimbtiédat Petformed using
can be detected upon hybridization to DNA in the

standapd deohnispingpryopraade sugdbcalist hblks cdéiumabredtinggt employing calcium
well knpwn.in t rt,. and,i nclude the use of .

chipk o EBETO iSesBisbok 2hg1 LS UPSPRGIh s eopgrally used for

proRRZ VIR, Meb&ldnngith MyRibluiciati mnefenrdl 1shR66 forithebféethfthn of certain

noderate stri ngencr\: and high stri ngenc%;é are Br ovi ded )
plaphcadlsntsr deskribad g Shaws gpek, Cagdddd e 195 mad W OBV 5859 published

29 Sﬁ‘dﬁp 1|9. Q.r agy: ?Iﬁarn?tﬁgiia!ﬂg céﬂ‘ast G/(Ptﬂgutcgl[b bgelf: 9&5@13] ﬁ% @Qgiurn phosphate
al'rgned”" to of'her known sequences deposited and

preaipatbfi@bingcthod piildraitand aindbeseders Bbh Vas Iden Banks6ot57 B@78) can be
ot her private sequence databases. Sequence identity

emplgyedyi ¢ gpereh aspesisn F apiTamakam, gell chst ik énaglsr%wtmﬁ phave been

e St b AN G e B Rl 5 bl Ere pipally caried out

acdertbmg ta thetthethad bf dad Sadindes er /b dd Baetr,€li30:94631977) and Hsiao et al.,

Proc. Natl. Acad. Sci. (USA), 76:3829 (1979). However, other methods for introducing

DNA into cells, such as by nuclear microinjection, electroporation, bacterial protoplast
fusion with intact cells, or polycations, e.g., polybrene, polyornithine, may also be used. For
various techniques for transforming mammalian cells, see Keown et al, Methods in

Enzymology, 185:527-537 (1990) and Mansour et al., Nature, 336:348-352 (1988).
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WO 2008/ 031009 PCT/ US2007/ 077845 DNA sequence

encodi ng Fc i nmunogl obul i n domai ns may be derived from
whomsoslione cel |l s secreting mAbs of the desiredPEYUS2007/077845

subt ype. Nucl ei c acid having protein codi ng sequence

may Stigabbdb hext welds foy cﬂmﬁ@ni nzg)rsghgcﬂled)NAmwhe)vecgrsn dwietn include

pro Ifuglgf glggag ﬁi :h@%ﬁ ?th(lad ?Ig gppgﬁe fa)follfgrysogg dncrI? ¢ but are not limited

to NRBE&SAL,Y sublS| 9 GRAVLE a't19@abr PGP 8K ENSigBRisms, for example,
procedures as described in Sanbrook et at. supr a,

Entgeabecteripreee suchorssE. and. Mm@es & agfi btreiy are publicls amllafm\wuch as £.

col 132 Bk NIRRT S PRET o A PRE LRIt STiaf 2 ot i

wxebl@aTae21, B@ﬂ)&fnﬂCKECWD 5 AtTcansd 63372 O thért Juiteilp pesigirflic host cells
or cl onlg)(% vectors escri bed herein for Wit

inchyde a gBe a%m%ﬁ@ﬁatw@b aprlowtietichin afd Euceler Egterepacter, Erwinia,
Kle?b?ﬁﬁgnyjrgtgﬁy sAMbRyED e geﬁa?m%gfa ﬁz zﬁrppgec)fsztIaatrgg, Serratia

or 1’nducing pronoters, ectlng storrant s
maedepdank yandgSitigedlagenesl] es Badingudhhe Al eabﬁl&ohnsleiq Ukhesfrmis (e.g., B.

llc}_ﬁ%z%ﬁ’%%g %EE%IS%I%ECII b OBE?é6 73@@5@@@%?}'%aWI ]Ie?lgB}eré’gtezItIdO%mnas such as
P. @%M%a Wt eyt MWB&S‘ SRS bf%ﬂﬂ@st ht%nﬂluk@at%nleaﬂ@r than limiting.

pri l'es, pro ocols, and practical techniques f
StramxX\Vai K mg)nka)attiwlqwlryoloiﬁfﬂ‘nedlhtoyt @fpaceit lhogiuidcausest rsamcdmmnon host

stra}f&g ;fgg élgc}rg)m%m%m)ﬁgr %?oIéiIactBI{e?rtﬁegﬁngI%sggfo@é%bIl:;é ntgie host cell secretes

mimAHAP RBKntS bof Photeol $P Edzynl¥! FRd Sx@hpl8Ukaiy 8310 0GRAY be modified to
transfection and prokaryotic cell It)rans formati on "are

cffeat wgenagict matagipaliinahe |g¢ngsk en¢odingapratgah endageneysaplthe, host, with

a@g f c§‘achoﬂib | Ilgﬁ S]{IIE X Fola t\%g ﬁ{I%ItI‘alIelI PRATQ IlaﬁaIsoIIle complete

pen I g on use ransf orat'i

gewﬁecrbmdﬂwbmgvznosgnaﬁﬂ%q wieelh ﬁaﬁﬂhef‘eoﬂlpw’[@@éﬂoahﬁ tbeA ptr3; E.
| ci.um treatnment enploying cal cium

colb W?&rlp@&rama@ Cc?e@e?% ad-24H), SaHeh wkth@pmalplete genekxpe topd prr3 phod
I
El Fn&(}%ﬁ %)czf (%I IZ%PAgr gg engt &l Ly I’W’?IIITOI Qain BTBK aIvaBIa q%s the complete

€ctli o actériumtu aclens I's use
gerotgrsbad pati oAk T dutedi-lac) [P adeg R ey, rhs? mmzwd coli W3110

b w ef  at 23: 315 (1983 and WO 8
stragh 4PBEshicn 3o stifie Diasiih Agron iR PR i IR deion mutation:

anP Ut NE.CEY} siah! &Vlﬂé"ﬁl&ﬁtge glaﬁﬁ‘&s BRAERe ZRsclosed in U.S. Patent No.
precipitation nethod of am and van der Eb,

4,946,783 @&g}y@d B2AWEE 1BD. (Agmnm iheitrempitimde df cfoeneg, alg., PCR or
an cell host stem transfections
o fERIE an PR B SR8 Suﬁaﬁém No. 4 399, 216.

T t t I I d out .
ac BT REER GORR e R NS AT g s osion irotins can be

pro@a&dd: in gg&er%Qn(ﬂa%Y&ﬂara&}ﬁerI'? a%@sﬁ&tld'ﬁt and F@ré}?ectd}%hctlon are not
Acad. Sci. (US 76: 3829 79). However, other

neated.hodb aBozvhelnnnhe dbirepaugsc Bmt@wﬁy ISnIthJlJl@ICddStO s ogthtoaxsc bgent (e.g., a
nucl ear .m croi nj.ect i tro tion,. bacteria

g Gl e Rt B P et i3 Gy mSBRO S Rigguction. Fun

lenBthantibB@ilcy BEEN greaﬁ@IhﬁﬁTlﬁbtlﬂldﬂ@ulaﬂﬁﬂ Prsduchién W €d.coffQ faster and
various techni ques for transform ng manmal i an cell s,

mogeeoskelbigent Feit cxprovsion ed eniilpdy Eragytenisoiy, polgspBges. ig drcteria, scc,
e.o{ 1920)5 AR PBIEQW, &t oP, - u. N WP19833R1P 481132 ahd I88) 5,840,523
(Simmons ef al.) which describes translation initiation regio (TIR) and signal sequences for
optimizing expression and secretion, these patents are incorporated herein by reference.

After expression, the antibody is isolated from the E. coli cell paste in a soluble fraction and
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54 WD 2008/ 031009 PCT/ US2007/ 077845 Suitabl e host
cells for cloning or expressing the DNA in the vectors
waherosiosiopnhcl ude prokaryote, yeast, or higher eRKHDWDE077845
cells. Suitable prokaryotes include but are not
carl bemptm'ﬂed tlooeglhacd. ea ipagteimushora@ @hamnm Wepgaidingeowtthe isotype. Final
osi ive .o ni. s for exa
purgiBp B B oS A Ry R OE S o Tiifyigg angbody sppressed e, in
CH%S éaisns are publicly available, such as E. 5 coli K12
strain MW94 (ATCC 31, 446); E. coli X1776 (ATCC

31,
5 B B TEE D SRt o o o
arccalthlsle dlorohgide ckmessiabhaite lfcbraWeaentagmhstqg)lmphéaf-emﬂmdmg vectors.

e.g., E. coli, Enterobacter, FEr a, Kleb Ila, . )
S“Cfﬁﬁgftowges SEINBHE 152 %"@monléa}l n&wea ‘Wﬁﬂ’oﬁﬂ e‘il%ﬁ\mlcmorgamsm
Otl§$§ fn@tu'd@Sc@zz&acch%%rfzﬂtek BomPB{BEZRANS Nu%dNﬁnﬂreg ebbai4a8981]; EP

as Bacilli such as'B. subtilis and B

139, 38:}1emhlf5b¢dﬁ- Msel 5); Buyagorivohidwst dbn. atenpNoi 43588, Fleer e
al., I B 66 i Rﬁ% sgfbﬁﬁdA%thre tlg%?cespsc%{lﬁg@eE @ésgc CBS683,

CBSM&WWE@JV%ﬁ@uIrﬂ bzuax I &t B¥&eri@lt, hieu(2)an-142ni 1988, K. fiagilis (ATCC
Strain WB110 is one particulz: arl% preferred host

12pabedt Dulgsricnecalise 19.049, & oo #HdATCGR4A7 ). f%arwalfll (ATCC
S S5 Ry A IR ST B S, 155
(1960py Kesgreriramlcexatph® K. siardimsY\Bdrrd@ian@pP m 2060l Pickid padtoris (EP

183b$ elfe %élﬁ%a gegl togll Icéggu@t ¥a!t%| Omn%!S’I %Sf%%ﬁ§§ﬁﬁgf@c)é}? Trichoderma
re M“(ﬁp%itz%n%r)@éu%p% g'asﬁpédasé/\@;&p BbE A W24, Phi @gA 76:5259-

he conpl ete "genotype tonA ; 'E. coli WBILO strain
52@E4J9wbclﬁch1ammMeycmnmcht @s &Mayzp@ntyoesA qotidantalis (EP 394,538

oot FERSuRA D EERGATSR 8t AL EDIEBALS P

T ol?ﬁ a&WYWQH/O%ﬁ p@&lshed@@-i&uﬁﬁyr o), 3AP0Ls Spé/)@l% hB&$ such as 4.
e corrlgamet e 20 enot ype tonA ptr3 pho

nidgpg Sy 60t acher Tionhws. (Hos R, 183 2861389\B2LH: Tilburn
eta tr, e)g 5 (?5@% %Péf‘%% S'Yéc'l ra%tgtil?’z)roc \Nattl A%a&l%m k@@ﬁ”%?' [470-1474

1on nu on and—arr .
[1984])@1115 Aavden gKanu;t and Hp@ersl BMVEBDIIG 4p176t 4789€98K |3 Cmﬁﬁﬂbttd’plc yeasts
U S. Patent No. 4,946,783 issued 7 August 1990.
are pptehlp Aeieyeind nchdgy Byt gremaqtH Brigeddp, ¥yasheapgbleeof growthcgr methanol
0 a y r ct ar
solffcd SR 8ol PEhSRRL YO AR ERT, CORTe " Socckera,  Pichia
Sa@hdroaniced) dﬁyulbpm and ;Rrhoﬂﬁbmia cAnhhe)f speadfiel s;mzhds rnhat are exernplary

of By o srscbrope Drad it nelabarebis s fantyylononts, 269

(19tggjer apeutic antl body is conjugated to a cytotoxic
agent (e.g., a toxin) and the inmmnoconjugate by

its f i -

Fur PO cBls B M B Soh S bIBEIARY pof B BARL Pypoptico ar
deru‘:xiedcﬁxbratmuﬂncell%ﬂnobrganls‘xns | ExBmpleldf inecrfcasdie celanmeBide insect cells

r 0 ef For reSS| antj bod

Sucg?aéglﬁ’@ﬁ?@lﬂén{# Efb‘f SB%‘W% bl o b nt g%% uch g, cell cultures of
cotbdnScor; Bl 3yHSRT Sini®Ltomo, and l156‘t§cc0"3 ﬁ%ﬁleil(%% ‘tfa@ﬁ’l'o%ral strains

et 'al.), and U'S 5 840,523 (S mons et al )
andjwmntSbﬁsi tarzngdnalin operimishicanseoh host giclds fr?FmR}osmch as Spodoptera

frugzlpgl[1 a (catgl%ul‘lear%)c %edes aegypti (mosquito), Aedes albopictus (mosquito), Drosophila

melanogaster (fruitfly), and Bombyx mori have been identified. A variety of viral strains for

transfection are publicly available, e.g., the L-1 variant of Autographa californica NPV and
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opti m zi ng expression and secretion, these patents are
i ncorporated herein by reference. After expression,
W@ b@sasmopbody is isolated fromthe E. coli cel PCPEHS1087/077845
in a soluble fraction and 55 WO 2008/ 031009
the FEMAUS2O0 Of Bongas mran NISY, Fﬂlmdi duck dritubesongy be ewsgd as ¢he virus herein

protein A or G columm de i on t he i.sot
ool L 418 BT H Oy PGB 191 WD X heogisedsGueiverda
celfsor purifying anti body expressed e.g,, in CHO cells.

In addition to prokaryotes, eukaryotic m crobes such

as f{'olx/@{)&nfn%fé fh'dg]gée ée%‘c\%ﬁsfﬁ Veéeb%tg céllfg taﬁ@bﬁ)p%agﬁ)'nrbq vertebrate

or expression host s ant agoni
cdbohypeand@msnnodeg)WMsﬂmmﬂnezﬁamﬂhmrpnyahse Exmnpbscﬁlmeﬁd

g e e DR O POk ke SeT JBEAERMEV DY 8o V40 (COS-T.

ATR@NOR ( 1%‘5@% hustad eh'i-lﬁ%ﬁnc Rah ey ne or%@ cEﬂ-@ﬁﬂeﬂong& for growth in
139, 383 lished 2 1985); Kluyveronyces hosts

suspensgn pgltueq’;tGI]a]bamzptgAg _5@@_\7@95@}6 8 (1997)); baby hamster kidney cells

ik ATES Rigah, CiidEanimis a8 bR B B ndip o o, proc.

Nafl! Acadl.SIBAGBAr 704216 UDE0R) mbade 4ol 2QB3[MM4 KMather, Biol. Reprod.
afracal Is (ATCC 12, 4% gK.m buT garicus 3(SQTCC 18 825 e

2343 hm&% |mQIJkPEckl@1PY1Cﬁé1)"> (GGG C( TQX:AfSIGaIS@(ﬁ)en monkey
i SUSTRRA 25 3 (TG6 9540 RS Bt B Bl AT

CCK 2);ra::amman<m&1eyy@ﬂls aMPCKER TATR2 CZZB)SZI) Fbuffalmrqnaateorceﬁs (BRL 3A,
183 70 Sreekri shn Basi ¢ M cr obi ol
ATSG! 6B Y g ine ekl e G IR oo Teytag d e oqllsHep G2,
B2gﬂcﬂss?%use M@é@%ﬁopg@md SEAT cacéCL?1 B PR1 o Mather er al.,
Acad. Sci. USA 525 5263 [ 1979 wanni onyces
Angalg IN. ‘éSASMh\Mn P8 efes(1882));ddRICad pslls@ EP4 38Us; 588 a human hepatoma
i Q?Ilégfd 31 Cctober 1990); and filanmentous fungi such
1n -, Neurospora, Penicillium Tolypocladiun1(mo
91/ 00357 published 10 Ja ry 1991), .and Asperqil
hosHEstsesdls a5 trAnsfomqsiuwgﬁé ¢ Bhove %ﬂt&d RPressig g Hing vectors
forBWQP Qﬂﬁgoﬁ%polggéﬂme pro&&c%oﬁsﬁldzgﬁt rdf %]anéﬂnlBHﬁlnn@tgent media
205-221 [1983]; ton et at., Proc.
mohlleﬁ;eld as/xxpad)prlstn for UgCIngIpromd#ds, ]SdEdIan tt@&ﬁc}rjnaatsd oPamplifying the
g dSﬂ h g }—a/nes EMBO J., 4:475-479 [1985]).
gmﬁﬁ PSAYGRE Bﬁ@“v S84 e suitabl e herein and incl ude,
but are not limted to, veast capable of growth on
3. Relestionhand Use aka Bepkieahis *ﬁgoﬁener a consi sting of
Hansenul a, Candi da, Kl oeckera, Pichia, Saccharonxfes )
Tor One p@éwt 0§|ﬁlu: RNeRisTopTaViges for ﬁhgtnuélfews@fe@ i(¢.8.¢ cDNA or genomic

DNﬁ[—}@?&b géllpg 8 Stég&ﬁnﬁp¢1 "ﬂ%{yep?@% %Isgl[t é?nlas ?ﬁlilc%%%eyf?gﬁg ’Sfor cloning

(ankptifieatior26Othe gDNﬁX)y fcﬁwxpﬁéélen h@&hoﬁﬁbdﬁorﬁ Qre plhﬂicly a\aallable. The
expr essi on o 0 ted Wit ant agoni st tide

veckprgmay dpy v@alprl?,dﬁm ﬁﬁl?{q %é@m f Iéﬁsr%lﬁg%ﬁwgiswr ce8r phage. The

apﬂr@ﬁt‘?arté ﬁ'@t{léts %(élg, JéﬁerslpogJ g%@ ulls%ﬁgght& ! \%C or Ugg VaHet ty of procedures.

Drosop tera S as wel pl an
In gehdrsl, BNAhisasmscedd iwtal 4ru laplsropﬁa@Orestmﬂctlom endomn‘,lease site(s) using
t omat o, t obac

tecﬁ]ﬂt at glﬂ? oybﬁg\g{tr eﬁsel'lcgér?c‘ﬂn}@nents genera ly mclude, but are not limited to,

one or more of a signal sequence, an origin of replication, one or more marker genes, an

enhancer element, a promoter, and a transcription termination sequence. Construction of
suitable vectors containing one or more of these components employs standard ligation

techniques which are known to the skilled artisan.
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and variants and correspondi ng perm ssive insect host
cells fromhosts such as Spodoptera frugiperda
W@ caws@s9d | ar), Aedes aegypti (nosquito), AedeBCT/US2007/077845
al bopi ctus (nosquito), Drosophila nelanogaster
(f r Whe Wit)antagnolisBowrppxr preduced moenﬂ»ﬁmntl'y aiehblillﬁlidét@ctl}b\ but also as a
f vi.ral |ns for nsfﬁC i on
Vil

fuswbp(ﬁzﬁ%p%gg aVYIFIhBII]?E[er glogous P(ﬁlgpeLptl Ay, L% signal sequence or

oth@lucfbr&gg g hﬁ@hgfa%%lﬁ@ cNEVagnghe 2 6h W t&@HRGOSUAO $hature protein or
07/077 45 the Bm5 strain of Bonmbyx nori NPV,

polapeptidlac n génerd etbe wepalosquened naisz bekrecopponsntditeg vector, or it may be

a P?‘& éﬁﬁ}%le\&?t %ﬁqa%$l?%§8§8%gqédﬁlf%¥$ il % @gtt t1sI 1?&?&%&d itto tge vector. The
sighilWey®hce al ®eairokdsothegingkQpkrsd scldttedefdreRimpR, from the group

cells, and propagation_of vertebrate 5 cells in
of thel alisline( mh%gh?éa&@u pfﬂuﬁlél}naﬁ%.slpbe@roh%atﬁtaibkfru@mﬁr@tom II leaders.  For

L
lead €QBcTudingAYdCCh ERhyd &5 K npweasr ged [xyfactbr:lekdeﬁm&he lattaedescribed in

R e AT O
(Eﬁ@@yl’f@ﬂ@&ﬁﬁeﬂ %ﬁy 19@6)' Sr thcﬁg‘ﬁal ALGH Gk \@@)90/@94@ €R8Blished 15

hanster” ovary cel U laub et at., Proc.
Nolﬁnbdatﬂ990Ad1aman&ahanusllk eXﬁ!reASidrﬁ n(lemla@I)?)n; sigmal seqwecdsahay be used

ells (TMWA4, t he
to diik sy Ry BRI G snTeRe] ey ug Sradnd G aBpAtides ofthe
sarh@eBteddpeI8y af flliSs @Mﬁ%@cr@ﬁmv RhgEys CRL- 1587) ; hu_msm
cervical carcinoma cells (HELA ATCC CCL 2); canine
ki dpg, &9(% bdssioh ¥R on gggcgg-c din a%ﬁfeﬁ! fid %qlubﬁc\éecflat enables the
cell's (BRL 3A, ATCC CRL 1442 human |ung ce
vedtMtt8 8¢pl ARCCn©BL of H)are kelpetod host @BUS: e$llleh s(etﬂeqmc@are MeelHBwown for a

Varx?e%? 5%1%2}0&%)‘1%? ?@sn’ﬁ ap rg%’u%qlg Mhe NMT q;ah%@ gqm tgc:f)?astd pBR322 is
suiBR: ff ikt (Gh882) atn%c@erfae |tﬁ632 'f)%nﬁ@ lokigin @r@ut@blgmﬁleast and

hepatoma |ine p &). Host ceIIs are transforned
varigius virah originsv S ViWs mel o, edprcaisb.oN ST oic BEN) rege weefubifer cloning

Veaomlywl Qﬁﬁg%WﬁSt pol ypepti de production and cul tured
if° ConVenti6hal nutrient media 20 nodified as

app riate f i.nduci ng pr.onot , Sel ect
C P oh SR ntn Clgpng e PRGN tasf e Sehlegbmgenenaiso termed o
scl&t@sdl¢ chrRE@AUBDSIBS - schoctiSf|pRRdd Btodl Préfels Qhatd(a) confer resistance to
Repl i cabl e Vector One aspect of the invention provides

antfbaetias her nﬁhelt éqxenswﬂ g, papgilling @pmmm,g@nﬁmrexat@l\m) tetracycline, (b)
coqléhgﬁlghtn otrogcltc erficgr (C)I%IF 2}0,]11 Ea %%g yt( I%rq ?(fa nu netn?grﬁlotg%%ﬂable from
corhiplex BISA)a, 01, filgy ge Rh &SRS OD -al Mikid ﬁbléma’s%cﬂ)ﬂB&’zﬂz[ e
publicly avail able. The vector may, for exanple, be in
t he AhQkBmple o shltast&kdects08 Madlcery fordharR@hidnCdcBls aRY those that cnable
phage. The appropriate nucleic acid sequence nmay be
thej idediftcation af ocl SI@nmetn@ ito tgkealpvtéipré’wtyan@a‘gOprsbcfé@gd@s nucleic acid,
t d {
sucil &%t l??[? a81‘ thélnaglrl]lﬁ Clilﬁ]%gg an ta'g?r Orlan hadé LA, when w1ld-type DHFR is

ernployed is the CHO cell line deficient in DHFR activity, prepared and propagated as
described by Urlaub ef al., Proc. Natl. Acad. Sci. USA, 77:4216 (1980). A suitable selection

gene for use in yeast is the #7pl gene present in the yeast plasmid YRp7 [Stinchcomb et al.,
Nature, 282:39 (1979); Kingsman et al., Gene, 7:141 (1979); Tschemper et al., Gene, 10:157

(1980)]. The trp1 gene provides a selection marker for a mutant strain of yeast lacking the
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techni ques known in the art. Vector conponents
generally include, but are not [imted to, 30 one or
woreos/0afooar si gnal sequence, an origin of repliPREE/USNI7/077845
one or nore marker genes, an enhancer elenent, a
abiptyotwogrew, inamyptephian afos ex applieo A TICETF Mond#0 norsRIgRAeh ddones, Genetics,
Ssﬁzrg}fyftion of suitable vectors containing one or
3t t hese conmponent s enpl oys standard |igation

techni ques which are known tq the skilled artisan

WO Byt aed bequgmwewlgz@mam@ W@Oéfiﬁt%’@&li’llﬁé?mked to the

n t;.0 { {
R HEE: LRI ABATHRE, 0By RS WA, oo
recpgiiyqelpy adfanehmtnfq:fa)tmmw hxest acldd grealelk kigpven c Bramotestshgable for use

SRS e T B P B RS RyG5Sab, us  .

Naﬂ@@emlmstdim:)t Mhd&e&%n%tﬁ@yz@les eTANemhlif phdiBhatase, a
vector, or it may be 5 a part of the t antag onlsF

trymtoplyq@e(npi) u@neq’c@ro&:mngl [Sleaddd aNuéleiciAgids Resd §: 4@55 ¢1pg0); EP 36,7761,

and’ E% a({ prgrn ?er% 2K agl ?a gpero%ng qu %l?&)e]r gt B{ Oﬂ‘ar Y atll Ac_a(L Sci. USA,

80:0f -25reosd) ral’ﬂoﬁﬁ)td@b ﬁﬁﬂi@@hﬁﬁeﬁéterﬁﬁ Bys€dnhd A1l cddﬂéﬁn aCShlne Dalgarno
heat-stabl e enterotoxin || |eaders. For yeast

(S.Roeeaanenondiblylighked todhe DdHE encedingibe Har gntagqrhsst ppbasptide.
invertase | eader, al pha factor |eader (including '
SacEkampley o ssuztnlele Kirapetng speessces- facesr witbaxhestshosthenclude the

proyRierS oephap BEa Bt Bines U RNl e oy Bidh Ehai s 2ls roson

or bﬂl@ﬂ%[yco(y{ﬁla S 2y JHBYDEA sher AdVARIZAMEIRED., 7949 t(1968); Holland,
gnal described in WO 90/ 13646 publ i shed 15 Novenber
J@g@zs_tr&nlmwl%w]@@ph a&e@éml@gsglmraldﬁmﬁiﬁﬁ phosphaindghydrogenase,
t

he;%gg}%gg ﬁ)ﬁ%d%grﬂé& p%o%l{eoﬁrgltgtsoﬁ ee %1%859 13 é)éllagphate isomerase,
3 p;hoéghpgb'bétdesnmfasé,hpyrusaaﬂqﬁme,r &i@bﬁd)sﬁlﬁﬁ@ ligsnerass, \Wabdphoglucose
. as V|ral etory |l eaders. 15 Both expression and
woﬁﬁﬁﬁ?ﬁ@'@EEPEW@“bontain a nucl eic acid sequence that

enabl es the vector to replicate in one or nore

sel Beheadyissorempicss, shich gisqipdie®ic arempisry heiigen thicopdditional

ad\%%ltaé It Iec%: h F&E ??%o%ﬁjtoﬁeed é?ggw‘gla&%%%@ﬂs Gre thl-rher @F{eg'rgglons for

alcblaul ﬁ&s;tdr@‘eﬁﬁﬁen egaikosseodhesrher € a,acidghdshaasei degtdgive enzymes
is suitable for yeast, and vari us viral origin
asspaigted B yé‘ﬁ’é?ge%d dRgebalyE. vasalipthigpmn, ag%yca@&eﬁyd%whosphate
I S d
e, R S T R STy PSS S PP EERIBAUaR suitble
vea@nend piopmitre forade an yssl @gprakiloe anafukiber deFyphedah EP 73,657.
sel ecti on genes encode proteins that (a) confer
r esmattam@omt pallypéﬂnd@tt'mmrqrtio@t faerh tedoird) & n@ngnahan host cells is

gl||| cin, netho%rexat or tetracy cw
Cor{tgﬁ’ ed.c Hifp % >P6?TPBT6Fﬁ gbigarerc r%mc?h@sgengmeé c9f virlses such as
I r t b r
polgglﬁg Vgr)l(lg ni:g'ixfl Vl?ﬁjst (:UI@ Qe’flglg?té @\r??(k) d&’i 4 9%51 @g?]) ﬁagenovn'us (such as
Ademoanm e, Homneampulldnna VIAIIB axmﬁphl&omfa V:Ilums,t alvdrecgalovirus, a retrovirus,
|.ect abl e kers ' re those that
herBRHTE T SERER Y Bt Toh B0 Befe gh A igpgpromoters,

e.guRhd B&inWlondéagoM ﬁhmuﬁé@@&ilﬁgptﬂﬁfblt&! en@&ofh heat-shock promoters,

provided such promoters are compatible with the host cell systems.

Transcription of a DNA encoding the Wnt antagonist polypeptide by higher

cukaryotes may be increased by inserting an enhancer sequence into the vector. Enhancers
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such as DHFR or thym di ne ki nase. An appropriate host
cell when wild-type DHFR is enployed is the CHO cel
WO 2008/08899 ci ent in DHFR activity, prepared andPCT/US2007/077845
propagated as 30 described by Ulaub et al., Proc.
areNat-hetindcdamenBcof DNBA uswatty4dbo6t {ra@81) to 30shy, tladblaet on a promoter to
sel ect ene for use in east is the tr Hggﬁne

incfﬁa%esﬁsn{ral}sﬁn - VAARY CTRRREHS “?%GF FEPW &pR gt mgmmalian genes
(glé\ﬂﬁh Uél@stasgsglbﬁ”r%nf, hgf%@protgl'nn Qmﬁul &l). aF g;)lca NBowdkied‘ohe will use an
(1979 Tschenper et "al. 980)]. The
enltanpﬁtr treme cpkayoideerlviges| @@tam@tcs mmiu@rthc §N4Q e fmnt on the late side
t f t 58 WO 2008/ 03
of Bierollrftyy 5k 57 BP0k I 7GR PN SboRRmprer gpancer e
pol@%@ﬁ'{éhﬁancé‘r-r@ﬁtﬂé‘qate%ﬁiycﬁ“ thé rdpEBAich drikomemd ddemnstitug $nhancers. The
85:12 (1977)]. Expression and cloning vectors usually
enhagerramay bep priese emtOoﬁb@r IPHYT Bt AKRRPIHQ Pher Iwe the Wni antagonist
polgﬁﬁﬁggggéh% g @%R@f ?éf@a@ly?é%ageg(fliﬁ%;éﬁg %efr&(ﬁ tﬁié {)r%ﬁ{oter.
ofenti al host
oui ERRFROrDecias Wil SpaBl Porc MLl R feptent, animal,
hurQan, |0’1¥Q1u@l&&ﬁ @N§ filodC bOSE nUITULRF 0834n1saiEs wilChi@d0coRtain sequences
at . Nat ure, 275:615 (1978); Goeddel et at., Nature
necegspT 501 teltgmamption idsanseer i Ga e Sé%bélmag themnyRNApassh sequences

areg:fo&ﬁ%oﬁ% %g%%)%!’e %{%’ﬁég%’[ ’,eggcgl%l n%f%” {)dr%gfrerlgetﬁeﬁgl%ns o%eukaryotlc

or afral MNA@or pelxms.er Thete Begionetcoatain nkciestidd\Na¢dmentc adnscribed as
Sc USA, . 10 80:21-25 (1983)]. Pro ers for us n .
polas%f%el@weﬁ friggagnis g Uaf UtailRlcgionien B e she e@ﬁ@ﬂﬁ%{%f antagonist.

(S sequence operably | inked to the DNA encodin )
t heS otheh meghods stecksss, ;apé;bpstoréslls siedtpios gdgrtatingi tpégfr gynthesis of
C: .
Wn %&Qg&dla s @5)9&?& 18%% égga}tét‘égi;&ulﬂlgggl%[qghg‘{rzbggg% Gething et
al. SNatate, 293.62B6DH (198!1§;nMant255t A0 TRt frg 9BK):40-40(10OREEP 117,060; and
| ycolytic enzynes [Hess et at., J. Adv. Enzyne Reg.,
EP% i@ég( 1968): Hol land, 15 Bi ochemistry, 17:4900
978)], such as enolase, gl ycer al dehyde- 3- phosphat e
4. gimgdbp dlost CRlscoki nase, pyruvate decarboxyl ase,
phosphof r uct oki nase, gl ucose-6-phosphate i sonerase,
3- pPos phipgst of shatieventiomPeqvigssr fov ait hostiqqlglsc@mprising the nucleic acid

o2 PR B TS e BRBTSBLY SRt L i

poliypépiicle BIF ehiP QBRI HaPBY Ll thréd B Delticty @fnrﬂbdla 2@0mrner01ally available
advant age of transcription controlled by growh

megdignwick jag éam's F 0 t(Rieniy oYpriaral rFé@qn@ﬁLsMedrum 4NBMO| (Sigma), RPMI-
l6%§§¥%‘é§? gﬁ]c?ﬁglb%mol éﬂ%&ﬁ%‘d*ﬁ \?\ndltﬁﬁi ﬂD@E%gZ,@gﬁﬁ)eare suitable for

I've enZymes associ
culteinglibd hegncenmt ai hddditivr ey f t@ weédiaalesatbeddn FHam et al Meth Enz.

-phosphat e deh ogenase, .and enz s responsi ble f
38: ﬁ&@%@% é%@ale@a«r% o&ﬁﬁm 5)/5?@%89& S Jeét Dpg °4.767.704;
4 69‘7‘@66“@22’? 06>, ﬁ@[?%kig%?bln 3%@%‘693’%@6‘9@}@/@4{30&&@6 ‘SWOB%S or US.

de’'scr’i bed i n 'EP ant agoni st™ pol ypepti d
Patentales SI0i986 inaay ha waed e ctilours rmauhanﬁm'rﬂwd hash célbbs tAedf thesesmedla may

be t%l%ﬂ) r olLk& gs %ﬁ%re%%ﬁaggtb%ggﬁ ﬁg or otﬁerog%va\}tlhngcto];sr ?s@ch as insulin,
transfemn, or eplderrnal growth factor), salts (such as sodium chloride, calcium, magnesium,
and phosphate), buffers (such as HEPES), nucleotides (such as adenosine and thymidine),
antibiotics (such as GENTAMYCIN™ drug), trace eclements (defined as inorganic

compounds usually present at final concentrations in the micromolar range), and glucose or
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pol yoma virus, fow pox virus (UK 2,211, 504 published 5
July 1989), adenovirus (such as Adenovirus 2), bovine
WEa@slswne virus, avian sarcoma Virus, cytonmegedDUb2005(077845
a retrovirus, hepatitis-B virus and Siman Virus 40
an E@u4alpnt éncogy batres. olAoyoethemaenestainasupplanottensy 88 be included at
., the actin pronoter, or. an nogl [.in
opio it 6P RO SRS Ho kRO G pF S ey gy haagt: The culture
corlitidhs PSRN Qe S pifafir§, QP adndth € 1kt ﬂettﬂ@serﬁeﬁoﬁﬁ& lused with the host
systems. Transcription of a DNA encodi ng the W

celhsﬂ@gadrfps exppessigpepid wal bnanpargheio the aidanayidy elgllmhwmn
i ncreased by inserting an enhancer sequence into the
5. Petdeting Gemke anoplificatim®/EYpregi@ 031009 PCT/ US2007/ 077845
are cis-acting elenents of DNA, usually about from 10
to Befk bmplifibétonasid/@nexgprisondiney beomedsitidemse saple directly, for
transcription. Many enhancer sequences are now known

cxampRlin DyeioRuen oRalyenider pltiéng, Noribpadtlaliag to ke the transcription
of WA ggl'écﬁlg%s', Proc2R@l R84, IS -USA P?ﬁ?idlyszo'éct\[l‘?sfdfj]! do? Bfotting (DNA

ic ce
andbsayploesni smml byleidizetioBV48ing rdma aplabpmteltyhkabblad eprebed ebaed on the

of the re i cation origin 270
Seqeﬁre%@w lﬁfgmea/-} tw%rvshéegvﬁeﬁwaweﬁ pe eﬂwéoyes&wo%a recognize
spe%HT&a'aﬁﬁl%x&n PR din %t ONA d@up@éxe& h@{N& p&ﬁ}ﬁé@ésoﬁn@rD&‘AlRNA hybrid
and adenovi rus enhancers. enhancer may be spliced

duplwte@ arHeNHegpisin éuplaxqsosThq amlbsdle@ rin 3urntrpay he lahgted and the assay

rnaESr (% é%ils ?/utI \glgeg%/ El&eogltlpq Ol? eque ageef pt?%tni%qso& t.he formation of

dupEsP6 € 8 sQffades eeqirSscHEESE dnﬂb@&bk&mtﬂttb €h lexcceh Ibg detected.

(yeast, fungl, i nsect, plant, aninal, human, or
nuc b@ﬁé eghregidrs aftér‘ﬁﬂ@l&étl@ ShayT¥t tn'l&@ﬁrkél’ |b§r1nﬁ’ﬁ%m o388 Inethods, such
will al so contain sequences necessary for the

as ingnwiahastocdamadal stabmeroef ¢sils ontissud séagions talacbassay pheelk qvdture or body

Such e are conmo avai able
M 3, R BB RART Jres M SigiTR) dria Piodffo e B usctut for
imBUKSH e HetnicaD rstaYﬂ1ﬁQ'an@BNss@ of @Mﬁ{éle flines ﬁlaﬁl%l &fh8r monoclonal or
contai n nucl eoti de segnents transcri bed as

poligelpyald ard) Inzyelr pf@@gwérmsammﬂﬂmelabntqwgmamed thoapiiggics may be
n . Still. at : .
pre reg anlﬁﬁvec 05?293 Q9 d»‘b g{lg%ﬁi ?%rgllng)tr faglrnn& ark%/ﬂthetlc peptide
basad pt e |[DmAtseqﬁdﬂee§mﬂtziaie6 Ihﬁremf or Wdinarkagmous sequence fused to the
pol ypept i dg i n reconbi nant vert ebrate cell culture are
!

Wi e dng Aneasing %ﬁ’e gific agtibodyngpiigpe, 293: 620- 625
%1981 Mantei et at. Nature 281:40-46 (1979); EP
6. Purifiggtien ghWntpmtagonigsg. 4. Culturing the Host Cells
20 One aspect of the invention provides for a host
cel FormmmgrV /i antpgohist mlmb@ftide aeiy de reqoyortid figpnt bgtupgmedium or from

o R AR E: T iisbowd e B oG RO RS s tgund ing o suitable

detétgbhtUESItioN (&g atit&i-X 060)M8eibg- @m&caeddage avatliabh@loyed in
medi a such as Hamis Flo (Sigm), Mniml Essenti al

exmjrqqu(\ynqgmtagqngt Gakpeptrienan bpghg‘uptgﬂ diraprioghphysical or chemical
me% ? Ca% fi ee%/ebglg(x) Srg Fﬁ@%h&c%ﬁd}{b ﬁJeg n%a?%@@p’tlﬁi?gog'g&%kl 125{1 fg agents.
anylt rnat r\ae rc'{esure %els)’lcl:rrlflybs\gnt antagoms? po"f‘yp'eptl%e tflrorn Tecombinant cell
proteins or polypeptides. The following procedures are exemplary of suitable purification
procedures: by fractionation on an ion-exchange column; ethanol precipitation; reverse
phase HPLC; chromatography on silica or on a cation-exchange resin such as DEAE;

chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for
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58:44 (1979), Barnes et at., Anal. Biochem 102: 255
(1980), U.S. Pat. Nos. 4,767,704; 4,657, 866;

wa2@8/p31062; 4, 560, 655; or 5,122,469; WD 90/ 034B01/UNY007/077845
87/00195; or U. S. Patent Re. 30,985 may be used as

example, u%@)hawi Ga-Tomprothm AoSdphemist solufmg tofremoes eomtestirents such as

ment ed as. nec ssar w th r non and/ or )
1l Al PR lF g LR e g R soi ioben e Jr0T B dpS P intagonist.
Vaﬁbuselﬁbﬁlﬁﬂmf F&E&%Bﬁﬁ@&fo‘ﬁr&ay §@E1tn§lo(y§&' Ghd 38chSRAIhEM are known in
chl ori de, cium nagge3|un] and phosphate), buffers

the(@mcahda:@SHMSﬁor qrauipbotn mtsehqxcmahodsdmn‘&nzmolggﬂ 182 (1990);
chpeg, d NS Purifi eﬂt | bIP%t Lipte (asnldclhr R Gg%ﬁ@g%p eflﬁlglgls?\fewg)fork (1982).

Thel §uﬁﬁ&a}ﬁoﬁfs@é§)€§)tse&tteﬁlvﬂﬁ| depoid €6t a8 Son thetrafure of the production
m cr onol ar and glucose or 60 WO 2008/031009
promﬂwwmw%&glaéﬁ%amﬁwlfé@PlY@ﬁ@Fng ge. Any
ot her necessary suppl enments nmay al so be included at
ap pwmn. asing cl@n@rehmmatt |t@h91q0hm thwo Wtd befagomownpelypeptide can be
con

progld%eﬁi 1n§ra?ell|]+garllya% g penHasrélhc dsl}aﬁ% qr 1rgctl% ‘secr%tﬁ(% Y015 'the medium. If

thePWRY laﬁtégbﬁfistuﬁ(ﬂgpéﬁtlﬁb i$ Peoduesd int@etilulse), estLdrdt Qtep, the particulate
expressi on, will be ap garent to the ordinarily

debgis; pithey hapte geblaor Ivsed frapmeatst fu‘ﬁgre@@ﬁ@d for example, by centrifugation or

ultfafREbh Cabd ! elt:‘)&?r %?@Tg&n@ég ﬁ‘ﬁf%s' fﬁ?@?f‘d 9{)9% oplrocedulre for
expressi on may a sa rec r

isokxiagphtehoding vdﬁd\/ﬁﬁtsb@ﬁt&ﬁ tcSﬂletﬂeﬁpIaSIhiocﬂphd:en@f E. NOI‘ZI Beichly, cell paste
blotting.to uantitate 233 tr nscrlptlon NA

is [ fioreds, TPr d8S  NMFIONCRC umysacetaty o420 EDTA,  and
phe%y ﬁﬁ&ﬁ}lsul@&\glt{ﬂlo?fdte' BUSHWer 8 BB fidn. €L 'der'f‘sj &h‘l be removed by

bridi zat using an’appropriately |abeled probe
ceraSigation t WeekO thse GMien amsgqunstvpdlguem@b eisnsecreted into the medium,
Alt rnati vel y, . anti bodi es nay be e ed .t hat can
surEGER JAm s sk PRCGH SUats (e e DAY dtpceRaged using a
corﬁ%cﬂﬂ@l £%618b1c 6t AN IRBM YA filebr, ﬂh‘péx@?h?fe Qh Arnlcon or Millipore
DNA- pr ot ei n dupl exes. The antibodies in turn may
Pellha@ieulér@ﬁamon hiaita s’ gyotegsaynibbiterayuch esl POUE wiagbe lnﬁeded in any of
d 1o urfac h 0
the]c f;é?er%é%ngon glhhilte ro%eol seg%(b F:i té%g? és ﬁ@ty p%reelélglﬁlg%d 6? prevent the
gnﬁnhbb@ﬂ¢nﬁgum¢ohgnﬁﬂ@uﬁuplex can be detected. 15 Gene
expression, alternatively, may be neasured by
' m""‘l’ﬁ@'\&@ﬁ'aﬁﬁl'goﬁ'f@tt ﬂ‘tﬂﬁ%tptlﬁé’ 66mp&StidPRPRBE Hoache 'Ebl@sa&an be purified
staining of cells or tissue sections and assag of cel
usiggl faur exaompldobydroxylepadiss ch@n@ﬂmﬂr@phyat gl dileatiop <yremh,e d1a1YSlS and

aff%ﬁtﬁu Srsrlngtt%gg J lé%egfaﬁh t?l(ljn chrorél%tiggpdhg eglisgeftl?e s e(%erl‘red purification
techhiii€ls THBYsuhgbikiyt @Eprotﬁiﬂﬂ%h@ laﬁ|afﬁﬂilty ﬁgdtﬂ,dcﬂé}iéﬁﬂs oﬁlmﬁfe species and
may he prepared i n any . .Conveniently

isolit b 3ey gamipgelefulipg Cpqi%éan éltﬂt dgRrcrt HhthFrazltlb%qfYRlﬂ’r@Fem A can be
usegg[% tpfaﬁg&‘ glg[g()%dicfg etﬁﬁt'a%é S%I\&%ég{uﬁleaglg el?%‘ o \‘?& d@e&%ﬁ gpgﬁ'ﬁg |(]Slndrnalrk et
al. ,agdimnsino ke Xdete N6 $- 1§e(dqﬁ&~3)b;eme&ecG ﬁ@rebhlﬁmeﬁ‘ﬁftd for all mouse isotypes

and o ot Bad encadiigeR, PReCt L) C 0L 000Y Lo LR iich he

affﬁﬁﬂﬁraﬁgﬁids ts RALYRAPE qﬁos’fmé/ftéﬁe aE oY ehRd of P Ml U a8 available.
medi um or from

Mechanically stable matrices such as controlled pore glass or poly(styrenedivinyl)benzene

allow for faster flow rates and shorter processing times than can be achieved with agarose.
Where the Wnt antagonist polypeptide comprises a Cy3 domain, the Bakerbond ABX™resin
(J. T. Baker, Phillipsburg, NJ) is useful for purification. Other techniques for protein
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25 host cell lysates. If nenbrane-bound, it can be
rel eased fromthe nenbrane using a suitable detergent

wE 00808100 (e.g. Triton-X 100) or by enzynati c BPCHHS2GB077845
Cells enmployed in expression of Wit antagoni st

purpidayipe ptchoes feanobeiodi aranpbedxbangarolons, pthysil padcimtation, Reverse

che | . neans ch as. freeze-thaw cycling, .
PhEEARELET SO BRI SiChy LRGPP nefingSEPHAROSE™
chraf@tdlofap h&ltonr%}’anli)(ﬁl Sesitibe @x&lﬁm@é‘ Eésfny (gWﬁ a@@b@l@@ﬁiaﬁic acid column),
pol ype pt| de from reconbi nant cel roteins or
chrpmagné@cplsm@e $SDSFRAGH | dandwamnopruse eS@lLfﬂ‘@s pl@pl@lt@tx@nmfa rajso available
ur, | {l,gatl on dorocedures by fractionation
cerghofi oh e Sk i 68k Gihre pitati

ge'c et hanol precipitation;

rev . phase HPLC. chr to ra on silica or )
cat ool AAR e g TRRe T B them USSPt e antibody

of Eﬂ:ﬂgrep AGad %Hf@fﬁ{ddmssiﬂagla%@ RIbRE LA E@tlb&n pHg%lydrophoblc interaction
filtration using, for 008/ 031
chrmtoam@@mmg 'ﬂﬁ&ﬁltloa)baﬁfpt aa Igéphta@elx al@u'zg 5-p oprefemably performed

' h 1 9G
ot LR R gy b IR T D RUOEpi + ope- 1 agged

for of the Wit antagonist. Various nethods of
C. prog%ﬂﬁlﬂgw&&ﬂuk—a%y be enpl oyed and such met hods
are known in_ the art and described for exanple in
Deuf88 Agect Methp drigntion Ef?z’}f’r%l ‘éfg%/conlwlt(ollmpﬂsglg a Wnt antagonist
n
onGEARES op YRl LI LRt R S SBmutaions
of dicefN18) ans@oastsedsadi inl acbepianck wfithr tlﬁXp’(tﬁfpﬂne inoamtibh eare prepared for

nat re of. t{‘}ﬁ‘t oductl on oce sed and thg ) } )
Sto{?&? Youidne A1 reasAnsE *%a ot ealéedp it Q6 Puiyenith optional
hé%ﬁﬂa@&tk@l%oﬁ@eﬂ@'ﬂlte Jaﬁ’féi‘@'e%ﬁ%?entst Sest Al - BNRRGRREDh: The Science and

polypept|de can be produced intracellul arTy, Tn the

c pé@ﬂa edatrondi /. e@eninarcs eat. 2660)), ninothe rferrn of lyophilized

fowgaalae%af AR PR 1 gy B L RER: PR aficr” includes any
and@l §d1ehtQldapeRivn hiedig] dob@igshfiitbas@tihiSan@ranti¥isRgl agents, isotonic and
fragments, are removed, for exanpl e, by centri fugatl on
absgpption| dalaing ﬁg%nm omd tharliker cempaitble VBﬂbpmﬁﬁwﬂ@glyadmlmstratlon
31801k SGI.} f
Ad&Q}toﬁ% d(]agg)l ﬁﬁtglglg Cg‘@:e?% {)9 88{181%? ﬁnlé'[u%e Bﬁtl are %%C ?ﬁﬂl{ég to water,
saliok, FEngaty sblutEnts eddxpfpsd:@ﬂdth@asﬁces A lﬁlrﬂaln&\ﬁﬁmh albuinive Llposornes and
presence of sodium acetate ( EDTA, and 15
norbﬁ@www%y e ghgthay fi %f‘?‘ij arlﬁ d]éay( @iﬁ;s y "u56@r ExseritWhgR ficqnventional
by dedg i RblelR Mgobih the W86 Kpositi
eé)rV\h aﬁ?élg%mﬂsat bp ypept ip%lgei S geolcl:lrég’?%g %t SQ/&% positions is
comedplated.  sSuyppitenamzany sadtivontaupdunex peads slsonbs yist@peragrde into  the
general ly first concentrated using a comercially
o) e protein concentration filter, for exanple,
an Amicon or MIIlipore Pel Ilcon uItraflltratlon unit.

A pﬁe@f‘@é%bée ?arliﬂ?% %rplg% 19T 88 bibRI apRRPNRXis Rriegipisats a4 the dosages
ancgn cglfltre?tg) s cgfeﬁg ﬁﬁcﬁﬂd@ %1% §u@ﬂ'a§'aEet%OEﬁ§{|%@g@aﬁe, citrate,

ant | s rmy e I ncl to prevent t
an(bbthaldmgamllctalcmiﬂsamm)mt(hnisnadnd;mg TheorMibtacaindrelgopthgtnine; preservatives

(Sugﬁl y gfﬂtlagﬁ%}’?ﬁﬁ}%ﬁkyyl o ﬁ?rﬂel %ﬂﬁg}j‘; ClOt éh:tlfeglérlngthggﬂlmb chloride;
b TRPRHRPRY, ek rdﬁlﬂ?ﬁfe?ﬁihémolglbﬁ{yy SIrSberRH alcohol; alkyl

parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol;

and m-cresol); low molecular weight (less than about 10 residues) polypeptides; proteins,

such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
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affinity chromatography, with affinity chromatography

being the preferred purification 25 techni que. The
waeisakiond ty of protein A as an affinity |iganBCHER®ATET7845

on the species and isotype of any immunogl obulin Fc
polghomsipryribhddnei amp'lmédstsui:tnast gigciantglw@nhjne Rypotagine, Aisgdine, arginine,

or fhsin%u;r%g?é%;& Ig% (ﬁ?fltﬁlpl?iag{j Pi ﬁ%(ﬂ%ti ar?ear ojlyﬁgat%)sn 11'1']clljl%ng glucose,

mahAB5eNe} deMBhl:- cl@?&tﬂa o ladehth 983h )as }E‘ID‘PAG it6hib¥fie such as trehalose and
recormended for all nouse isotypes and for human y3

sodi@nsblastdeasugarsEnBID a3 SuG oSS GRIBIG!, (1£B86)) or Smletqhawfaxtant such as
polyyilec i BT flnlfih e hf h 3L EmbRaEle., Zn-protein
corlekan d/dr o tighit Suifitdnts Qfehsld CITWEEN@OBLURUM@S@C& ®olyethylene
ass or poly(styrened|V|nyI)benzene allow for faster
leFqﬂoWE@( esl lﬁnéln’fé%)éb’tléfﬁ foprde comipiiges ithee antibesy etap geacentration of
t antagoni st
bm@% yggg ﬁ%?&§QQMhN¥$bﬂ§g%§@ t he Bakerbond
Baker, Phi]ll sb
for %ff?w%a&ﬁ?%nhﬂmg}ayt dihieolE TGP bk reiES dgpound as

necdOA8/ B3 1A0 PaltichlabBZ0Ef0A HE&AD redded, iphéfomblyothosd) G«lﬂth&%mplementary

fractionation on an ion-exchange col unm, ethanol

actyyiitissi thitt dt nefredvResglyr affect prrisetheip ICor exarpitatin ghdishy tes particular
h r

an thlt(l%%’a ist, #G%ﬁ%teg%&gzﬁ) éall tnoi 1@&1“@? ﬂlcﬂg of(?%? exggﬁﬁggénradgmonal antibody,

e.g(, suigkh Bmdﬁa mloﬂf@ram@ﬁtbpe: oﬁidilidjW@Dbltﬂmh,, to a dlfferent Whnt protein entirely,

chronatofocu5| , SDS- PAGE, and Ifate
or Hy AEIbRAY it JoBe iRt taIEElos s 4 P SETY 9@5 Rl thnstomgh of the Wt

me@ﬁ%édbcﬁg&d&o Rﬁeﬁl%\%\ff r&daddﬁfalnhlﬁ?wtﬂg cGH Ioft{i(ﬁ{ghﬁgﬂﬂﬂer comprise a

purification step(s), the mxture conp
Ch@lﬁﬁthd{j‘W‘[lC orgemtnt:ﬁpmm agrat, cqymkalm Eaowth mhijoitbgz agent, anti-hormonal

t d d t {8
sy b S SRRt RO Ry itk FLRELY essnt i cpanbipation in
am@@rﬁﬁha{?ar% e‘ﬁfe@blvaofro?ﬁﬁr@%dée ResfRgmed at |ow salt
concentrations fromabout 0-0.25Msalt). 10 C

PharpRcentiif %’Edlg 'ﬁ?gg?atlégot%ze#p%dgﬁ)eﬁslﬁ%kmg sulig IIi)lrepaured for example,

i nvention pr tion conprisi
by antcagomatgin  &mtingucd east lone 1pleaﬁantabeqml3maﬁrizytlon for example,

ccept abl arrier or excipient. Therapeutic
PSR BRI ot The SAHTHRAGORTRS (REd | Bply-(methylmethacylate
mi@6EkHaN CRspctitell, N BSIRI@M drh ) \RNYdr) s yRichhs P(rf&p@ia%qalé Ofiposomes,
storage by m xing the Wit antagoni sts having the

albdegi r gdcr@@@heg@ ofrmpt@pim.lgslqnst hn@jput -pasiigles 18nd  nanocapsules) or in

magrtog%l scegi ?ualhé%hﬁlé{% are %#glo%a I %rrrsli¥ ggqxc EE% sngt Sg% O%I}Tg Practice of
Phdthat Weoyh cAebd Aeﬂi}dnh@ﬂ@, E&. 2Geonaro, Ed. (2000)), in
the formof |yophilized fornulations or aqueous

sol ghé RimulfionPRASTTREE Wil ik 3hbYdAGESRIRRIBust BE Slelle. This is readily
includes any and all solvents, dispersion nedia,

acconmliplmgdy fahreiipmtrershasterdn ﬁlt@ﬂpnm@fa&n%gent s,
i sotonic and absorption delaying agents, and the
| i k€&herepampiat ¢dm1h]gmsiztidnls1 lphan neoently cat pdabed ningt ratdntnner having a
Addi ti onal. exanpl es of suitable carriers or.

2
StefdPl RERTSs PP FU B ilE &t AVTFYENUSTQIEPTY 398 g4t Wpl having a stopper

pwﬁ%&&@%yaﬁwﬁg&ﬁnﬁcﬁﬁkﬁbhﬁaﬁﬂedeXtrose S°|Ut'°n and 5%
human Seruam al bum nh. Li posones and

The route of administration is in accord with known methods, ¢.g. injection or
infusion by intravenous, intraperitoneal, intracerebral, intramuscular, intraocular,

intraarterial or intralesional routes, topical administration, or by sustained release systems.
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non- aqueous vehicles such as fixed oils may al so be
used. Except when a conventional nedia or agent is

WO psp@oe bl e with an active conpound, use of PREEES2007/077845
conpositions is contenpl ated. Suppl enentary active
conPosapts andndeairsd doez icommnpatiatsedt pirmatduical2Bompositions of the
conp03|§|ons Accg%{ abl e cal rlers exmg{entsd

Preggil BRYSYRR £12% @ 0h Srieane Otno Fé’éﬁ“ﬁ}”&ﬁ {15 GVigipRedy othegdeiermination

of BRGppRPERR dRhEOCHSRIPOYEHinistAHon RCHHIHy it HRr kil$WE AN ordinary
as acetate Tris, phosphate, citrate, and other

phxsrcgam Anizesil @speramntsamoamtrshahh@ gwldmm fas therdstasmangitign of effective

eservat

dos&% ?oggp g&apgﬂ%‘;%%e% ylﬁgeésrpfylles 5 %ﬁ%cﬁ Vg ?19%68 can be performed following

thehgmaiptdsherd dowchy Mdrdenti, $0an}d€¢lk%bl§lo WUMTGB e bfiBxterspecies scaling
benzet honi um chl ori de; phenol utyl or benzy

in gdeokinction Uyl Toxseakinssins aad NCwsDTgt Hy'vel@nm@}toﬁ{ypobl et al, Eds.,
Perg%éf?ﬁ‘ess W%gl %9?@@{2)@@ cycl ohexanol ;

pent anal | ow nol ecul ar MEIght (Iess

t ha e?g%liltgivéo ﬁ]ﬁl?nsllstéa{éezz fa su% G Hgg%lf)dé?c%%%%fethg friventioir 1s employed,

norwﬁi deIak hindu e Iy yBFasy Sda abast 1(6@/16@@9@&1 DRLAQA g of mammal body
PCT/ US2007/ 077845 pol yvi nyl pyrrol 1 done; am no aci ds
weight pr @Qregwemnanepre@rabdmbwé 1 Lglgﬁdéagﬁwﬂé) mg/kgtdam ¢rpending upon the

saccha dIS

rouf 8 BiRhisteogon et o S AR (RS LR AL BT dctivery s

proffdedent tHensiterhl aké nbragemiic, swqh P& E@EM 657,760; 5 206,344; or
tonicifiers such as trehal ose and sodlun1chlor|de

5 2@@,@ s Bushadwipgiesr e dittesnt deymulatioan avids be oerffectlve for different
r fagt I
trea?t%l {?1! %(%1%)%135 Ca%:c} (?gf%re?ﬂ; (raigéof;}%{:sg tg% %’(%Ig Eﬁ?rﬁt%n targetlng one organ or
tiSSne rrﬁir&x(aﬁlp(ee gy, nrsyitaet édtlﬁler}cm‘r'plrﬁm) dlf&ﬁdnitofrorn that to another

non-ioni c surfactants such as TWEEN(r), PLURON CS(r)
OQ%PObBFV%therne glycol (PEG. The antibody preferably
co rises the antibody at a concentration of between
CHRy pmﬁtamqﬂ-@ﬂe@s@@d@u@@tm@@ of 12051{1:{5‘@,11% primolerde is desired in a
forfxﬁ[a%h %ﬁhotré?eagee Eﬁr&t@lcgglﬁ%bl:eof& @entr%ﬁtlhgnttd}%ﬂ %Fé%ase or disorder
ve conp ssar e part
reqhﬁdig&ﬁifrm@l@trht&lm@f the aabseghce mifexﬁ(ﬂécalﬂlé ymichesepsilation of the substance

or LR Gt RGP eH Gk npIC FHTABaY OF Dt B <itos Prsapions include

h o i
serfiher ARG M es o sOTRY HAFOPKIML DBl coREIHAP By, which
malyicesls age dirf f &reenﬁorrapl (Ifopmapﬂi t ebiclAh pgot dilmg, t or amicrocapsules.
dlffere t VWt rotein re or, .an, anti bod 0
Mg B iion &F Bt ALY or A Splcp ot biRactugcessfully
petﬂ}ﬁlegr\i@ﬂ'f Hurﬁ&n él%%ftly\ﬁBnﬂor‘her(ﬁ%ﬁ ‘?ﬁite{;fbl%ﬁr(gW(rhIFN- ,—), interleukin-2,

Al'ternatively, or additionally, the conposition nay
and MN hregpl12fonpolirsen &t ath&abt Med.a@eist 0% gead); Yasudd, oRnomed Ther-.,

73R VR P . i rolosP ok 5P GT bI9AY: Cllgegh, "Design and

Pro¥RbRGUS ESindlecSnTHhdiaioy VIRIROUsidy EAYREMAL PAY I'yEbhde Microsphere
anount s that are effective for the purpose |n%en ded

Systéras, Adt Maecing &Dfe@_@npﬂih@; Su’aumtqamhAldmvanﬂ Agmp_mjl, iPewell and Newman,

ds(BILRSEP r%%sﬁﬁx{eg%ﬁf?r g%%gor IRME w02 BYs02, WO 96/40072, WO
96/PP99TeRd UR.iPan Nd. 8l65@)a0p! e,

The sustained-release formulations of these proteins may be developed using poly-

lactic-coglycolic acid (PLGA) polymer due to its biocompatibility and wide range of
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hydr oxynet hyl cel | ul ose or gel ati n-m crocapsul es and
pol y- (net hyl net hacyl ate) m crocapsul es, respectively,
WO p0og08100¢ dal drug delivery systenms (for exanpP&l/US2007/077845
| i posonmes, al bum n mcrospheres, m croenul sions,
biodeg‘r@dqu)m' propériss.athble d@nﬂxta‘aipﬁ prabictsarf ALGA, lactic and glycolic acids, can

I R e R T
be %@}u@teﬁdﬂréﬂl%ontﬁs t6BRAAY é)eg@in (ogloﬁg))mola_éi@arf RERH akd QBﬁlpOSltlon

be used for in vivo adm niStration must be steril
LeWtss $Coutrolieadidlgase ad cloapitivs haggntsy froim| taptadfr/@lbmlmeon@ﬁmer in: M.

CFaf b Ry b Ve S B BAE ATOPLPE TR RGN WP (Marce

[kﬁ&ﬁrNb@xaﬁgesgop@pt14ﬂor exanpl e, an intravenous
sol ution bag or vial having a stopper 30 pierceable

by  adhyRasexaip]ds hif864chiadd- fb@@agé hatrlde§ 1ﬁc@1&’deepc9§esters hydrogels (for
adm nistration is in accord with known netho

exanmlgqqquiﬁ Mﬂromynﬂlmgm@ﬂlab\ylatﬁ plap@lm(yur[gylalcohol)) polylactldes (U.S. Pat.
tane; ebr al |ntra

NoI 29?2%?2 clppo ynir?{ é it gliamic aFIdI 1{ I rﬁsﬁi llu{ar’r%aa? non-degradable

cthiyRRE-&aly]l aghdtand, SHE@EADI  18¢tichYciRIUgy@jliRedcitde e mers such as the

ﬁ@te .64 WD 2008/ 031009 PCT/ US2007/ 077845 Dosages
LURRON eREPET ®d lniectabitc ermcr%ph@ﬁ% wnnﬂﬁ%i nefc degticc arid-glycolic  acid

copg)g;;mé}s 'nh la{ﬁolﬁqeeatcgtgtre ra%a%% -DG =) ?@Fgﬁ}f&r\f@%d

det of .t he e dosage or route of
D‘ad $£g@§8t£gﬁl$§—%gpﬁgaﬁgﬁgQigﬁe §k||? of an grdlnary

G BV gon B et BphiTbn Db car et AT g dlisorder in o
rnafn%al rk‘df@ﬂn% S-SRy, E&hﬁ[ﬁﬁﬁ’? %ﬁ%ﬁt@ﬁhg R 1R m%frfn%ltd Hf‘erapeutlcally

doses can performed folTow ng principl es
cifetin ampumfdaeWmt antggonashd I@igqﬁpelbddlmwt thfhi@som 104 cell prohferatlve

ters eC| .scalin in.toxicokinetics

ishQe T et B R i [ RO SFBRTT" sifigpe it signating.
ancther, en@é)ﬁlment Re¢ aRbRRr RsesstfroManeryRel c4B8Rioddr a Wat Bfotein. In yet

When in vivo administration of a substance or nol ecul e
anqglpert grebadiment thencallsprehfargipeddisorder inotamedr, desbagiefor example, colon
candeP l‘clglto’? c%%aﬂc%?,ytgga{ ?@&Qﬁ) lé% c]eQ aps%/cﬁ%dt\%tty Qatjio%s](gs%rders relating to

Ny’ Kg of “hanna o&& wel'g 0o 6 per day,
HSpr efsaclall Yeukbmids dndgddeipud ayhdr blddd rajdtkd)/caidoers, dapentiangelated to

upon the route of adm nistration. Guidance as to
neugglgatll;gahl gFat]d’SS(g geré,nglcha(__dﬂ% KR furgeys; @@Q,hy a$ gliomas, astrocytomas,
i?fngfﬂnga%dS&Hbv&nﬁgmab tdﬁ{u?tta{y mor§ %rmfnﬁkle %é%@ét@detﬁ{aﬁtumors (PNET),
Nos. 4,657, /6 06, 344 or 5,225,212, It
medmlﬂohtaspanzesdcmhmphdyﬁglemena;ndfmnemht@tomﬂumows Il be

effective for different 15 treatnent conpounds and

di f Tesaendént ifsbe dell qa;roltfb@tlvadltﬁorﬂes thyaddnoinistratigebf agWanentagonist

organ or tissue, for exanp my necessitate

reswléq @t bservakleaitker mﬁ‘flsﬁlfaé’ll%FﬁduFtﬂ%nt Pabserceapfopifepr more of the

foll%(ag@% rQ([uchbﬁ%Vﬂle M@? o? \:'ac,ﬁc%f E‘&f& Jr%llb%h% of the cancer cel]s; reduction
istration of a substance or ecule is desire

in the tamof erzouinathitoon Qict,slowelte asme clvtmaend pretrably stop) of cancer cell

uitable for the treat any di sease or di sor.der
nfiltration into peripheral organs inc u(Ilng the sﬁ‘ea% cancer 1nto s Sft tissue and bone;

m

('D

inhibition (i.e., slow to some extent and preferably stop) of tumor metastasis; inhibition, to
some extent, of tumor growth; and/or relief to some extent, one or more of the symptoms
associated with the specific cancer; reduced morbidity and mortality, and improvement in

quality of life issues. To the extent the Wnt antagonist may prevent growth and/or kill
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20 requiring adm nistration of the substance or
nol ecul e, m croencapsul ati on of the substance or
wWore08o0sdoe9 i s cont enpl ated. Sui tabl e exanpl es oPCT/US2007/077845
sust ai ned-rel ease preparations include sem -perneable
exiptity capesr ofllss al ndy foy dryoqptesisi andpe| gyepsicc okedichom@f tthase signs or

|bo rices are in the formof shaped
S nLP als\glbeflgltibm% St i cr ocapsul es.

M cr oencapsul ation reconbi nant proteins for
sust BF FRAVS BYAMSEhEY Peshing fueesssiplitegtment gad Agprpygment in the
dls%\dr Egﬁﬂ%ﬁﬂg?ﬁ%@g@% %Ilé ,plﬂcgaéhn ek/N{irﬁfha 2(8 - p}g lﬁlsagh For cancer
thempyadafﬁpadyatan meiea,sulﬁd 7195 eX88pl¢, ﬂﬁ%}icssﬁdg?,hﬂﬁame B divexde progression
7:1221-

iRy E 1 roub ety ¢oh; MEks Bhis hen bo desermyined by staging

tes@ra% bTHRHY §édn%d%st§foﬁ*%hf%ldn'ﬂ€4/@l &Rf SRS YRGRbORSddd Tk spread to
Pol yl acti de Pol yglycolide M crosphere Systens,"” in

the\rpoei A8 et agn-alspths doub to laokdaispaeliduio dle pepisod &mph nodes in the

Poywel |, \and Ne n. 30 eds Pl enum
archo B Y8 Moo 58T R R B3 @fioas re used o
1008609 7298R5tadif koUth®. [vA@t - anliolivér, G8¢pebi2ly. ThOther routine methods for
sust ai ned-rel ease fornul ati ons of these proteins may
mopHordg, Hicofsrnse siiahedepiginprectad atrasopeeranipc ol RES hendy transrectal needle
blO %—}g%\”?jjl ynmer due to its bioconpatibility and w de

65 WD 2008/ 031009 PCT/ US2007/ 077845

b dabl Th da d
O SRR SR BRL 5 R SAREIR AT aPgE Bechlases tumor

bulﬂbhh ke Vreduddistreton @e\félﬂﬂﬂiﬁﬂf B0 d¥nceb g §¥LinoticR €pecific embodiment, the
degradability of this polynmer can be adjusted from

admypringgon of Waid patagepe kdllvige ssncet.s nol ecul ar wei ght and
corrp05| t| on. ‘Levvi s, "Control| ed rel ease of bioactive
20 B/ alin g aes inn. M 5
Chasin and R. Langer (Eds ), B| odegr adabl e Pol yners as
Dr ugih®sivientgonyprBysitefos a(ithed bf inDebictker WniNeignMargkin a cell comprising
1990), . pp.,, 1-41. di.tional e es of . .
codiidirki hEREIH B Esetfegiive SBGuR TR 4 dan (38I3paRipler ko one embodiment, the
celh}édcro%%ﬂl&i WitBh a ﬁféﬁﬂipile% eferably a human, and the administered amount is a
pol y(2- hydr oxyet hyl - met'hacryl at e) or
thembyt@qaﬂlmyq:f&c@@h oan)lc)untpoﬂlwyat;tanq‘é@r (dglt@dlrﬁlatt, theNanhibition of Wnt

t id d :
s gt e RAE U R oy 1Bk o8 bt BRIR1 R e cmbodiment
theaeB @4 eanceleg@radabl e | actic acid-glycolic acid
copol ynmers such as the LUPRON DEPOT(r) (injectable

M ClAKRNEK 65 c&PHR@?&Qﬂ&{ islR&shed %in% rﬁéﬂri&%l ffovdCio%hose skilled in
copolynmer and | euprolide acetate),
thepm yFQ)‘- Qxa)np;e hymlylbnm- 3E5RYC fcacmwsulﬁhg Nﬁt hodiderafion is the CellTiter-

tikie n sorder. .The invent rqyi des
GIg oy CBPREAEt GPTLY BB A ST ishot St BHo Bl LGByl i Promegs
(Ma&issramwe. Juhf egshp dlctR@irk M nuedIP o Slidtde cells in culture based on
adm nistering to the manmal a therapeutically

quagtifasion; Q/feAéW?onWﬁe%f whiopnis %thti@g@ﬂﬁlpgtof mﬁtabﬂlecally active cells. See
[ r I e
Cro s%? %@5%) L dm gpv/\\n?%h a 891 §8€ IBS 95 N’ %ﬁ@f@eﬁ Tlée assay may be
Corﬁmbife& S99 @f 38ewelV ifbynaof m\ﬂﬁlﬁlgSﬂt gﬁ&halﬂg to lantonddied hgsh-throughput
enbodi nent, the disorder results fromincreased

scr%gpbt}gegg]"%n Sse Gaeqiral ﬁ}%&SéﬁﬂthpweyéQrugs 6:398-404. The assay procedure

involves adding a single reagent (CellTiter-Glo® Reagent) directly to cultured cells. This

results in cell lysis and generation of a luminescent signal produced by a luciferase reaction.

The luminescent signal is proportional to the amount of ATP present, which is directly
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anot her enbodi ment, the cell proliferative disorder is
cancer, such as for exanple, colon 20 cancer

W@ i080zwdal cancer, breast cancer, cancer assORCHUBH07/077845
with various disorders relating to HSC s, such as

projpetioaali s thencumlzari dfusaldt heetls Ipkavont mebwdtueel date ers beamdorded by

cancer rel d to neuron rol iferative disorder.s,
S AORERT RE G AR B eing Qe T Tt Eert RO higapressed as
reld/RRI UL MRYRLBHhwannomas, pituitary tunors, primtive

neur oect oder mal tunors (PNET), nedulloblastonas

F. C' A ARIadh Y@'dgﬂﬁn% ﬁé%x?fg?ﬁ@ of 91,1 @a#gé’t: %gé 25
Tr eat men era |ve sorader by
adml“ﬂé 1 Veﬂl{lc Oﬁyooide?mfég % rrr"f'eglﬁoqufn la{n? Si’ﬂet Iprég% i3 of & Wnt target

obsérvabl'e an e re

ger@flnmllwhafmfeelzéd by hetivaial d)I%MCB@lverWdtl @ﬁofhzﬂﬁlg Borhbﬁsmg contacting
nber of cancer cell s or_absence, of the cancer cel |
therC@Huf&rh aih etfegiiveranqughef aé’r/%teantfrg«?ﬁr%. {0 ep¢ gnbedimeny, Hig “Wnt target

get%e‘r:]l? %I ot a@%%@&”&s andhuRrdh ewt X%i ga ol t}fe"’}ggtﬁg oftﬁé lcontact with the

lon into perip g1 nc
Wig pnegohistfredams expnemcm ofaht Witsanget gmd roaeth@@mbodiment, the Wnt

inhibitio ow to sone e ahl
e e brsCLie ¢ 0D SoRTHEEH t ROHZ: 0 CIUg e . Saxl, e-mye,
cyc®ht &Nt PPQSIR(Ie%HD rgaﬁflﬁ%ﬁsteﬁﬁd/sﬁfvnﬁﬁ" 'c?rflo&grgéﬁ)ﬁg €4l BNdsteopontin,
one or nore of the s tons associated Wt

Yy
uP4Becilaudin-darcledd, MMECHY 1A0rHHG IGFRBR, nidet aBMPy4,, s, histone

ol 2 TREE, O €t Rl sRbgint oy B R R dong i Frefgpressed as

a r¥¥A1 2808k O HO nAGI, Ud A0 hEGREHScon@xt SHithNtheCWRE @fitagonist restores
cells, it my be cytostatic and/or cytotoxic.

exResdipetaf she Bfnt fareelescas.ghsa dirthes 9%9@@%&196 Wing garges geag ts selected
froﬁ)ly thE ?0 a{ ﬂ{m% Iqu ﬁ?vﬁe% %ﬁﬁi’?r zdSOfatsﬂazl’ﬁg%TS ch%)ase 3, integrin

succ rea {o I ovenegn

B7.as@hd eadlrdgymmhaﬁslu[ abtte dxyd bindinderqpeiacEaunes, kappkl dke factor-4,
to a physician. For cancer 5 therapy, efficacy can be

carh@ae anlexdiraseorl . Erbiiid b EPbp2Rs EpBB3Rgmuné, hiptegomprtibility 2, Q region
[ ssion (TDP) and/or determ ning the
locus ?gﬁ;mlc@?é%ﬁ nRR) ( ) 9

res N%tastasrs can be determ ned by
sta es and bone scan and .tests for cal ciym )
| evBEPEmP Ib?f@ﬁ t@fﬁsk/ S iddiaun rﬁén%wﬂ*&&s ko i fhose of skill

in trae Be; maﬁdﬁ@m%eqerbr@eé QelRt HRNG: fofthlifele £ RAGW t O
t he perrs and |lynph nodes in the area. Chest X-rays

G. ANAMEBARILLHEOLiRf ind h¥SIncE %%Wm gl by known
net asis to the
:C gp%ﬁe anc€l tl(ljolrnvﬁrrov%dﬁs eCt I %f éiQegt%{gt | OUtlrelsnI(le cqtd %% protein in a

sanbplE, r@&%@ﬁfgadbhtﬁcﬁﬂ_ ﬂi%)saﬁ%d: WftHﬁSIV ﬁt:&rﬁhgdih@ﬁ ddvﬁcrellﬁl tRPpiesence of a
(TRNB). In a specific enbodinent, the adnm nistration
corgplexyqry thenieaglonf Sindire betrgss the nbint agtacgrint ead ghe Wt protein is

1nd§cec1{‘w§ 6P tl‘?é é% loe %?V\@Irﬂ! %te%fr aL?/ﬁeW§¢é2§11n% M e ernbod]lrnent the

anot her s i C enbod ment istration o
metoidt fuﬁhéragrnnpﬁstes Het@1min§ it dwrclevel & mtsigiﬂhn@ﬁs aberrant. In this
nal i ng a ce inventio

i bitin
emb‘r"sd]meaeéh@f ye &ff%& hRyqteyt brnﬁmgarltﬂr%@mrﬁ? s %qnaaﬁaﬁnn igh e level in a
secBn@ %Llllnpfeoﬁp W nt protein expression and/or Wnt signaling is known to be

physiologically normal. The level of binding in the suspect sample compared to the second
sample that is higher or lower than the physiologically normal sample is indicative of
aberrant Wnt signaling. In another embodiment, the presence of Wnt signaling or aberrant

Wnt signaling is indicative of the presence of a Wnt-mediated disorder, such as cancer.
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contacting the cell with an effective amount of a Wit
antagoni st. In one enbodinent, the cell is contained
wowRaoRosioe® mamal , preferably a human, and t he PCT/US2007/077845
adm ni stered amount is a 20 therapeutically effective
H. dibeult patiwayedndahsitriiers assobetidieartwith he i nhi biti on of
Wit signaling further results in the inhibition of
1. t heTge Whtsighalingepatkivhy: | n a further enbodi ment, the

cell is a cancer cell. Inhibition of cel
profrhé ayad sighaling p‘@l@&%' edan smﬁ@an?tdaﬁ@exk Big1irigOplob&s Einvolving
skilled in the art or exanp a conveni ent assay

muftigle peedeing ividche eart mrmnlgf léY%lﬁ |06 ﬁomtsoltlnethc:@mhwwe r Thig gulti-level,

tlgﬂg%%ﬁ&%fﬁl%c RY &e 1n(¥ F%&el Ir oﬁée é)%%%ewﬂ celﬂuw 1ology. Despite

thefhﬁtphaas@yegdeitmnmammmhe thel e stgna}\/d)fahb @at!hﬁlablSS bdnerated by the
cul ture based uantitation of ATP present [

whi ch
bindingaef pnYnE 4@ |ﬂi‘fh F&ﬁzlﬁ%t(gwrpe%w Aeifefiye cignad ﬁl@'é% requires the
pregn(eg%tf Ala tl&%p%ﬁ%ﬁgpasé Mmbr%ﬁé Hlolé!:guct eg@&RIU?DL receptor

2677 assay nay con
relaicd 36)461m)3b1]a58f Gpﬂfﬂﬂiﬁqallyﬂlﬂﬂlg angl IR vabWat nmyafuttbembied with LRP to

h-throu ut 3 eni HTS) . See et al . :
forp B FTEBAL &1 Mo L. BB AT QoL SE Lo aBgeers with
Axi)¥RGHESIRARBEN RoSboH e  DedEeALcd( £6Yth T%l'aﬁrﬁfc c@n%ﬁ%nt that interacts
Reagent) directly to cultured cells. results in

dlr@éllyl withskrszziadd rgeneksat qiumtlaf ingeraqimvitle seng theisgfeaning a tetra-plex

| u t .
cof g5 Frig o b BT PoRAT LA Enel Mot 1B Sr@caiuses Pcatenin
froMfthé hdég?adjl'tlﬁﬁ %B lex6 Zdlms%AQ%QﬁfﬂeQ Q@os@&ﬁrgnu%@gﬁfegﬁga&ﬁ%ty in the

proporti onal he nunber of viable cells present in
anign@ln@paﬂaww can be recorded by |um nonmeter or CCD

canera i magi ng device. The | um nescence output is

expOassiedhasell,r Ehadignadingiig) hthihiteidtby Yarlouy prd%einMaltah oaisbind to Wnt

of nodul ati ng thene expressio t tar ene
theighy ARSI %rpsmta SRrGE iihulon BF iR @efrﬁ@d Frizzled
reléﬁécprp?(ﬁél'ngr(sp&%a MAEs ERALDCBI0SEHE 2002;224811-820) and Wat inhibitory
characterized By activated or excessive Wit si‘gnal i ng,

Jactwrfp IV Ei- rﬂg Howht d€t iangel., tveueel 99id08: ahl-é36)ecin hemans, the sFRP

ranf 0t PP VT ¢ GORT o EBE P F s 1 VR Phe gl ontaining &

cysiignath Bemaid T RD)EvHiElS sHakesOF0-506 s ha@ﬁorm)lbgy t;vhm thevv@RD of Frz
ant agoni st reduces expression of the Wit tar

receHOMOMKORIDOH Setital. Thiae ! HrarlaSeiot/Sdoh® § 99. 13636-13641)
sFl?_fésl (ﬁ%? %ggg(\{efiqgf#y&g ,flgl CASR n%%lﬁfg Eé;gﬁ\]ﬁg & ‘{Vﬁ)l( 2y cﬂ?thDLmd therefore

gas

areClatisth e htAgorssts, Vi ithe b@@gw@xmﬁpﬂaaeandf ihasolpe cases, may even act to
ostegpontin, UuPAR claudin-1 7/.9/ 11/ 14/ 26,

agqnigegpriactiviy., (Eepad. & 4.6 Bigh §ﬁ6me200<9e%7§et49| 4dd3d.

VEGF. In yet another enbodi ment, the Wit targe ene
i s OnedeeRlreaisedragelulay Was inhibitsr iy Ricklapf @?@ﬁal[ fjt, B.K. et al,

Mo"i‘"@ezl/?z%z rz?@é“iz BloE BN AE dlwﬁt Q\%Pﬁt%‘?} W29, 854: 19465-19472]

ression o get gene.

Thé ﬂfrédﬂﬁfenﬁﬁﬁ@ themkk fhfdy (8., tmn@gtmggem and Dkkel)aah adtagonize Wnt
fromthe %roup consi sti ng of . Leftyl, Lefty2, sFRPL
mgpztbdlg thfr amaptg@t,lon C%fsglgs@llg surifarq,p er@pqmor LRP-5 and LRP-6, essential

components of the canonical pathway. [Mao, J.H. et al., Mol. Cell 2001; 7: 801-809; Pinson,
K.IL et al., Nature 2000; 407: 535-538]. Dkk forms a ternary complex with LRP5/6 and the
single pass transmembrane receptors Kremen 1 (Krm-1) or Kremen 2 (Krm-2) [Mao et al.,

Gene 2003; 302: 179-183; Mao et al., Nature 2002; 417: 664-667; Mao et al., Nature 2001,
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(37, alpha e integrin, hath 1, fatty acid binding

protein 2, nuc-2, kruppel like factor-4, carbonic
waelvgds@mse- |1 1, EphrinBl, EphB2R, EphB3R, nuc- 3PCT/US2007/077845

hi stoconpatibility 2, Qregion |ocus 1,
41](:35’.2—1n3%ﬂongtibwbmplex2m fExpuesdsigors ctfdobhtesis,aﬁlgmbygenmsing LRP5/6

i s de net hod wn to those of ski
reCFIi‘?O’EShftéo%t e ¢ qlrﬁ“ﬁ%&? ngS EHELE" ﬁ’&gé PP %taa%ﬂalzg é?nomcal Wt
sigh@flehwhile h&%f%%ﬁﬁ@h&ﬁczﬁﬁhfé‘é‘l sifnaliMgt hods of detecting

t he presence of a Wit protein The i nvention provides

for The H@ﬁrﬁ% dHca @rf @ﬁtWHgméﬁ]ﬁm la¢difch 19 le@a\@ﬁtlevels oﬁ the protein

protein in a sanple, conprisifng contacting the sa
B-caichin. a3 \ddteniank agnﬂmuﬁtvely/\pmdeédd dnldeis mr@sniatnnehﬁﬁytapla% as pools of

l.ex or. the | eyel of bin bet ween

moBPROATOGEin NGk, et aby HDGI Gt Bl rdPGal e i SB2 1 #e The primary
/
QR0 1 RontfNin® | QhanAOHeRDs W b 1B0R i dpichiln et physical

dedriddtiog upen etcrofimWittin®l g hibd ﬁ@llm-@rcﬁ@ﬁrcfoﬁfpﬂex (“degrbdBion complex™).
enbodi nent, the |evel of Wit protein bindi n% inthe
The amﬂaé S¢a§f0é<bﬁg>af thds geroplex meprogidsl byAxn, asewelhas Biagisigesites for -

catplnystmt 6 n B0 Bbng & B EG T Bsof o e PR/, casein
kanéenﬁu "X dhBSreUBARehha AR £ (mqm%lt 9. ¢hg., $888NEhem. 2000;

e that is higher or lower than t
2753%9@436@06;%&:@@ atoulmad?n@@npdz 200G 191(536’6&415yé( agfamoto et al., J. Biol.

abe t 0 e
Crip e bR T8t O RS o £ Gt AL CAWIE S BT nt823-10826;
Ikell§ e} RO £BBOV.E 1008t e B7esieRge der ForMtiioABGeabBplex is stabilized by
di sorder, such as cancer. 68 WO 2008/ 031009

theF@TKi}%Z@@wmﬁl&@horﬁamﬁn of Witin pad iviy, @nelcltiias ®Padr sGSK3p- then
ated therewith 1. he Wht signalin th . The

phaxy Olgfla&ﬁm PR HREDY i gloawnant}sfia?reyosgag Py Bt insdlifin repeat

corthidfi@! @fb‘i’elﬁr g??gf\?;P r 2&{%‘ % gtﬁltrgre tﬁ Ph! ﬁ’&g@ ﬁh&?onv‘%& gproteosormc

exer aryin Int

degrad dion | PA(Bérle et5zl I EYIBO v €99 a16: 3rmopi04; hleatﬁafehwa}Ortc@gene 1999; 18:
I ndi cati ve of i mportance in cellular biol ogy.

84%etiip ¢! %é’r%rﬁm e‘léftéd%f oyl K99k Yorfediztdi sms, "t he
initial signal of the pathway is generated by the
bi ndilthgughf camexatian tvhith Ppiilz)z/%lPélz{G(SKﬁﬁ) isr geeptiorasy mechanism for

Ef fective signal further. requires the resence of an. }
degiiioh o e anlartp s A B o, S s Pa iR docer SbpBR involving
ublhﬁ%nﬁt'r(q— 15@&%@ 8 cérﬁf;l@iﬁﬁi)np Rxmhe'SHAh ¢l Qﬁ'@ the Cbtemélnus of APC.

speci fical 5 and may further bin
[Mmsuana?aﬂom Cf?edf POl t7r i9ﬂré1926 blorqblaémelt(EelFﬁ(D(klz [7e@27-936]. In
asm c tail LRPlntur?ulnteracts j

ylo th .
adqé&%tm BB Gt iog B Aottt 1uriieL fd0ep ediin ofllular adhesion.
opl as " d I M1k h.
RSO EEOENY N PIGLITG. 21 5
catfiin rdan gbeafoiuﬁtﬂ ragtipd exll serdwgpl wixs off ifterczbiad contRR, kidosin as adherens
and Axin. This interaction with Axin rel eases
junconsg BaTenit if emlﬁw wik dreafheiipané snptenin. Taps apydegrease in E-

nfra) for. subsgquent downstreamact iyi kn the, 1
Ca%]ims%)a)ﬁ%ﬁsmﬁlg pat 1rect Bcwpenln G8MuRC LY m%rnbrane, e[heregy depleting
cytoplasmic levels, and in turn 1nh1b1t Wnt signaling. Moreover, the breakdown of the E-
cadherin-catenin complex can increase cytoplasmic levels of free [-catenin, thereby
stimulating transcriptional activity. [Nelson et al., supra.]. Thus, activation of the cell

surface receptors cRON, epidermal growth factor receptor (EGFR) and c-ErbB2, by

liberating B-catenin, can also stimulate canonical Wnt signaling. Other signaling pathways
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Qutside the cell, Wit signaling is inhibited by
various proteins that can bind to Wit thereby
w@eewameswering it fromits receptor. |ncluded iPCT/EB207/077845
group are the secreted Frizzled related proteins
tha{ s&RPgherJamiestcedr fakilitatBitle sBegts 02 OVRL sigdalingl 1F@263anapid, integrin
t i nhibi actor-1 et al

Hsi e
fgr@n mm[ea%&nsrsﬁrtwq o e WF@ﬁreetsﬂfRﬁ)”Eege”e 2004; 23:
| 1Sl SERP:
26fza£'6§o¥ Gane S?éxégg ﬁﬁfo‘dgrtl gﬁér’]&ﬁ?%grﬁ(ae grgsvsﬂg e@ﬁgipr IIJGCF .gd?\ a@twate Wnt
mg(u@ﬁa@) byr,hi sblakmganp?s a3 8H H0&0 GEK Bi@ n< ehdrobwp | ppgyenting hforrﬂnetlon of the
.,CRD of Frz receptors. (Mlkonyan, H'S. et al., Proc.
degradatiomeoqaplesci . USA 1997; 94: 13636-13641). sFRPs
are believed to formfunction-inhibiting conplexes
wi t b Fenongcak sipnaling, tzrlltraﬂreﬂr@f gwelveartee %atdmgapf Wat to Frz in the

preOLBIPTIRYs%s, Bitho LPGL D é;t%\/z 36019Bh £¥0o. %gsoltnnetsa?nﬁature 2000;

cases, nay éev agoni z act

407:836m38A. ThE f@hatiod of Bii@tnméﬁtﬁcfﬁmlﬁ&ﬂﬁas %downstrearn consequences.
4374-4382).. Another class of extracellular Wit ]
Flrrtrrh rflrﬁ reeruﬂrnsenbpé st elteaiibsh) fopthsteell sprfpee gnd iy phosphorylation by

cosfl ns® o U (K98 5031 Tl Hi, o0 2 FliPlaniss). mhe

phd&H&@[a&dolbsﬁ ben ek F ethplyx WethOFrat Diskd GSKIBK whi@Nh turn can inhibit

k-4) can antagoni ze t signaling through
thei aetoityvaf i@KHT. t Beconél thes Witdoe LRPOEDttorl¢xRPadlitated the LRPS5/6

meblgfeﬁvgéﬁra ?‘%ﬁ%& %Xiglo Ti]gn‘gﬁo er}jf%eréiﬁf t%f L r\}e c%‘g%%ﬁ{zgt%n of the degradation
corﬁgéx %&%onﬂﬂ@%ﬁphosﬁh& ryla€ihg F-caterdt lHi@hechQ)che“tQZphosphorylatlon B-

forns a ternary conplex with LRP5/6 and
cattihe is mtm@hcguw@t thareia}smmmngdegméﬁ@pt thus ikreasmg ifitracellular levels

rm2 Mao et al., Gene 2003;
anéﬁ’fﬁg@l?ﬁ’fg?ég C(S‘“BIE ﬁhenu%\\ﬁ‘{‘%re 2002; 417: 664-667:

Mao et al., Nature 2001; =69 WD 2008/ 031009
PCTTspEoT9aT Pduch B-gatenings trangpeted Thihs nusleps ot gniiighpelcar, but

1nté+Q&Fo 9068 tl?é’] 98&%/%"[?41121??& 29&? By MW&MA'T&F?&I(@ &Ql Nature 2000;

tOfS ace

4063 aIOGQImmINelﬂﬂtiaemnl%c c M cadl SONWSA 200 a)|7t MDSS\AIBOI%] as well
not affecti non- canoni ¢al signaling. The hall mark

as AR B BaffeséssyRays bssn ARPHSAAES: dif Orv@slér éfv%(t é\@’tlfré\f%ﬂ”s&oz 2004;

6: 6566%‘? protein 5 (3-catenin. (3-catenin is
constitutively produced and is present in the

cyt | as as NDRO nerlc rote n a
BT B en T G e P35 SUyish R or Groucho for
bmarﬂgrrurlm rn%@rhl@péo%ﬁ@ f @anse@ptidno! ﬂauagrﬁﬁﬁr@r& agifafcck BURkiSg  factor-1
of (3-catenin is through direct physical degradation

(TP BRF) BYAbindirg proteins. alnlthe glesened off dipplacasiont by fptagsnin, TCF/LEF

tion,.conpl ex e cC sgaf f ol di ng e
co S BB IS BrSOr ey R 1 Mo Ubl FrESGEBI gy e mhibitory
off&dt taFSGFUchd-3s Fortlt @BdiRted afle NAEmEIAS Wih ¥WRASS hsRInk deacetylases
Gﬂ&APC) gl ycogen synt hase kinase 3(3 (GSK3(3), casein

el 2(Xidla)ciaam iR TEpmgivdo sisascziptipRpayvation. [Cavallo

, Chem- 200
er Y 88lus et Beagoss: SR (GUETGAD Qs 00 13,2001 The
con¥@resb O tiet 7ar . tranicrqBidhhl rep@%@cm cob¥8% iRé4i transcriptional activation

10681-10684; Kishida et at., J. Biol. Chem 1998 273:
compjgn ;fuq}@gzlgvolquq( g‘&gﬂ‘g{lenétof higtamsoacetylgsps guch ps Creb binding protein

(C%@?p%’(ﬂ)?ﬁ%velﬂs other agtrl%'g%]ctogs @ﬁcl??sn@llgef(. [ﬁk@ﬁl@ﬁ 41"&.,69. Cell Biol.
2000; 149: 249-54; Barker et al., Cell 2002; 109: 47-60; Brantjes et al., Biol. Chem. 2002;
383: 255-261; Roose et al., Biochim. Biophys Acta - Rev. Cancer 1999; 1424: M23-M37].
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15 the GSK3, 6- nedi at ed phosphoryl ati on of Axin and
APC, as well as PP2A. GSK3(3- then phosphoryl ates

W@ 200805 n thereby allowing it be recogni zed BYI/US2007/077845
(3-transducin repeat containing protein ((3-TrCP),

Thé hﬂcﬁ&h}bn& degedennec Bteatantin- [ZTUch)lrﬂplmﬁncbchramdtm also may be mediated

ot eosom ¢ _ degradat.i on.
byi@@?ss (e sl‘f(bi?y%w Eaet%%sefétt’ §€ll 20%&83e47e6%@19mpf8n etal., Nat.

CeB 124502l i &7 Atp r, Ae02.5F19. 256%74.999;
eg6 "6273: 8]~ 20 Alaﬂhoug% con‘p ’Bxat i on ;/Svlf2

AXi / ( r >
N RS Ay T T st
inapatdsgty ahrasll he e ‘ohdvnadtive olawd 1lgeplubdqluthumI i on

i nduced by conplexation with Siah-1 and the C-term nus

2, of BB@rdeﬂsMﬁJo‘éM&if\@nﬁtWﬁi s%ezl‘mlg ace®idy: 2001; 7
915-926; Liu et at. 2001; " 7: 927-936]. In

adthefegﬂlahQn ok $he' Wn@ s@ﬁalﬁl%t ﬁa@ﬁ‘@&}; hﬁ&'b%rbaﬁ&%t somatic mutations in

(3-catenin further is7involved i'n céllular adhesion.

ger?S chhalisp vaousaWVnt sBmaleme patho@y coBPancrisi 8 Fol 484mple] ylagrant Wnt

.et.at.,. J. . Pathol. 1997: 182: 3- cat.enin

Slg%aémﬁoaﬁﬂiﬂl%%tlasﬁ??&n 8%%09%&‘?”%1&@% ltg%%‘}%‘fer? %SF%?BPP BP%Fma“ cell lung

caﬂ%@[nt(NSCU@)O W% afl he@ﬁébgené wpoLi @ns, 61%‘%‘1&4]' tchirénic lymphocytic
npl exed vvlth E-cadherin and a-cateni n. Thus, any

leukﬁ;mwd@é)ﬁw gal. cBHh‘eNﬂﬁ Loadr Egs Udr 2\&0144 10d;: Bebs- 3123] gastric cancer
K eF 3k, eé‘x' N 320k Eﬁof &ﬁ%?aggtoht pme%?tw 2002: 9: 515-
C Fopr aswi ¢ Féve inturnin si'gnal’i

519q{ph@mlv£efd nercla %q@rﬁ@iﬁdﬁ%aﬁﬁndﬂike(fﬁ\@@@ @Hﬂ@r éztl’ttIQ a)naagenze 2002; 21:
ex can increase cytoplasmc |evels of

65§%o6 »e‘Pﬂl‘h‘feCt@hé‘?I@BS/ [Haleomng &t #hg/t %'ﬁsléqétﬁﬂn M?él Pathol. 2002; 55:
22(?—2&6]\/!0(1 janl &G % i8lend-al. gﬂg%q’bioégr%%thi% 'i’ﬁltl'zﬁq%),fbasal cell

ceI sur receptof er
cartimotmar(BCEH d pd (Mu:{lE@FR) amvitapedzr RB2200%y 22t ﬁﬁi}ﬁéﬁ]l awgl breast cancer.

3- cat Al | at t
My Ra RO ST Qe hHEBE Ry O 70 BeleD oty o3 6 nd WIF-
1 hE@ﬁéé%%@&%{a@Jdl%ﬁ bréaﬁkaéan@é%\f/fw%ﬁobﬁfet%ﬂln\fa} DRbI. 2004; 25: 641-649;

facilitate the effects of t signaling. For exanple,
Ugpimiegwi.nOnsiggnaPPdg 20a081&831L Wismawi earl., J. Pathol. 2003; 201: 204-

21 o B R s TR B PR ST PR ER e al. supral,

mebdtBellontlr [Tick@: g1, 00kdbgkACLO04; 0B 5507206676 (‘dolldtéét@l MAter [Suzukl et al.,
S|gnaI|n§ p¥ 'soaking u avai | abl e - there
Naw@\@wr 804:080vat i o o Kitheet &, M@gr@@ﬁ@ﬁ Jherco?ﬁﬁﬁe% "1355-1359;

CSTIIPL £ AP0 o] oy SUER Y ISEIN g

NS&(B[Mam%é et &1 CantOPRes. 'QDO&OGA- 8097-4P201s and &ingatancer [Wissman et
Nat ure 2000; . .407; 535-538]. The formation of this
al 4 sprAy A TREOmRIng WWé@%W%% ey aimndaaesish olgeass of the invention

is egg%.ﬁéd fost?&gge&ﬁgﬂfftréﬂ‘ﬁ%%e efnckisshevel led (Dsh) to the

sur s phosp ory[atlon by 10 casein

el S ALy s Pk O BT s

corspaRhB 0 Nthd FrzArRR retemoelcdai3L BavariicClechnsdodtaredowith certain cancers.
inhibit the activity of GSK3(3.. Second, the
Forgample LRBPHVETaXpTesiPR Ras been ppsosiates Wik Ostrgsajogma [Hoang et al., Int.

J. CBLAbE6h 499" #6RY | ANwalle P sTRGH aQbcitfiSvith
i's the dest ab?@azaﬁl on %?‘)ﬁ Evercfggr ag)gtll?don amhel TH caneers
such as prostate [Wissmann et al., supra], HNSCC [Rhee et al., Oncogene 2002; 21: 6598-
6605], colorectal [Holcombe et al, supra], ovarian cancer [Wissman et al, supra],

esophageal [Tanaka ef al.,, Proc. Natl. Acad. Sci. USA 1998; 95: 10164-10169] and gastric
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conpl ex responsi ble for phosphorylating (3-catenin. In

t he absence of phosphorylation, 13 15 catenin is not
wa@iogusred ed, thereby escapi ng degradati on, thRGI/US2007/077845

increasing intracellular levels and availability for
[Kirikesis |eo@at {rgn/.t Onedie20lic18ud ] 1-The]. nAddigionally, wiveeRpression of Wnt

. cat inis transported t ucl US 1S N .
St eV RO Soth PP BNl R R SRS Ss ey pith cancers such
as %ma&qwl'@sr%pwznszu - bk RSNl e sf &l & Bk ad&@t 04:6515-518],
406: 1009-1 hbufel et at. Proc. Natl
megatheliongcfUenusm qca@oca@c?er Re2 09831600964 7-455! lwetl cervicak §Okino ef al.,

O”Faf‘g% 865‘ ][d3 CltZ% llggé Ef%atcg\éﬁerté%%EssiiO}glla)aE%aeteégSsociated with cancers

such2£3- &ﬁaﬂeat@rkgsaphagemheewml Eit8ast @id C‘g@itﬁﬁl r[sdﬂtapbﬁ@lesm J. Oncol.
the transcriptional repressor Goucho for

200 129: T8TER9:-- @éléff i {teln&¥crpt08k ¥9ac3t16r3/1|5ifnﬁﬁ<élil gOSS of function
@ﬁ%ﬂtﬁﬁ&nﬂa@g 'bEé]n 4:QGLiREa Fit P(hgﬁ: {:eﬁaar %eﬁ{/ﬁ%lﬁg al., Nature Genet.

prot el ns sence 0 cenent
20003 2d a2 412 51); TeOukkiFer 28, Canpdcax QQOSNI 21h 4&6»48N dnd medulloblastoma
repress expression_of the t_"target genes". Th
[Dahmpsngs? @b ?ﬁn%@ét 2001 &l q4§- ?fgﬁ?tﬁéf aﬁe@af at égmﬁv 2002; 101:
194-96 ﬁr aghd Qﬂ)%kwgt& W"ﬁf F&U&té}héio% %l%%ewllt ARBonists of the present
(HDAC), which are believed to nake DNA refracti ve
Inventaomsis ﬁk}pﬁcterdrtaIallauaue\wamcvemass@c(i}avémth ovettexaltessloﬂ\aﬁl"tme)r LRPs.
1998; 395: 604-8; Chen et at., Genes Dev. 1999; 13:
221Bm3fy. a thoRitudeaswah&SIrORastech Assotlatedtwigin s ivafihg pratenin through
repressor conplex into a transcriptional activation 30
dispptiph eX theuideradationesinyex T sach @b gamraf- fgnctmngn@tﬁéons in B —catenin or

losmf %L}/ng ?1}*13&?[?021& ?{? g@b# g tgglsglst?}tg e#eg@d%%ép%tl B catenln Sresults in

grehfgf‘éﬁﬂﬁﬂty o?fun@ﬁonallﬁ -cafeitd inBhO l:ell V@Q&pthe&é&seszﬂi%reg%d transcrlptlon
Bar 2002; 109: 47-060; Brant]es et

of BicahrgeChans, 20@Ang 1138Berradbsel? piglifRatse @or akample, rnutatlons in the
Bi ochi m Bi ophys Acta - Rey. Cancer 1999: 1424:
gengpepcning B-carenimg e oG BNDB10 HoY Peernassaserrrd 1B £gncerh guch as gastric

[Cl'eﬁ‘ef?trs%f&} Qﬂq@:e?ﬁk%?@bi R8: $53C 0%“P5‘r T?Fl C@&%’ég?%?rig%% 59: 4257-

romati i al so may nedi ate €ss
4260\ gappars ctaKN\Aonixs eretl., StiencdCEYI7, 2@5)21,781(19904ﬂy2f§(332‘ al., Proc. Natl Acad.

Scigggn‘p&%gt 8%’( %S'SBe]{Bg%%]pﬁxggsltt{ngggegcm?ég%ﬁgég 367] Zg??ncer Res. 2001,

61: a@@f@%ﬁ]e%v&ﬁmwna%& Ethﬁz CWQ& C@lrowtcé&cgﬁaﬁobmg 30: 316-321],
pat hway both in the or I nactive state as wel |

pulas)ntalryeademr:ar@nora@ﬁmegzs emle swssmdiemdomemai fFukughireg ad. Cancer Res.

10, BT STt e YA hg BECTIEY 19 e 55%55: Mirabel

Prif@uiSIes by SoHRl iRes MIBk |59”3346‘-339Hnﬁ@pzﬁé&gdlaﬂq&%@h lRUR., supra.;
Wht S|gnaI|ng pathma{ cq&gonents For exanpl e,
¥yl

Waaigedt rﬂéntCaWﬁr 2081 g A th%atqblﬁm%ﬂﬁﬁha@‘%c iGaee Res. 1999,

o MG A GERR R BRSSP BT, 53k 90 i

[AlEAf4n 631704], Amhyorumol yrqonoawdi ¢361-esdogmiardi@LQdrtiv-Reistan et al,
at., Proc. Natl. Acad. Scj. USA 2004; 101 3118- 31234
Cages e ODARB 181 {1k hy-gargi-ROSERST a2, Poghyd, 2003 158 987-996],

progt%%_ ?éh%sureséf &Zo W’r%gta?et 20001, k- 32]3 SMJ, lVoeM%fj et 310 O@ancgr Res. 1998; 58:
2520-2523], melanoma [Reifenberger et al., Int. J. Cancer 2002; 100: 549-556],
pilomatricoma [Chan ef al., Nature Genet. 1999; 21: 410-413], Wilms’ tumor [Koesters et
al., J. Pathol. 2003; 199: 68-76], pancreatoblastomas [Abraham et al., Am. J. Pathol. 2001;
159: 1619-1627], liposarcomas [Sakamoto et al., Arch. Pathol. Lab Med. 2002; 126: 1071-
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519], head and neck squanous cell carci noma (HNSCC)
[ Rhee et at., Oncogene 2002; 21: 6598-6605],

W@ i080zwdal cancer [Hol conbe et at., J. Cin. FRA/O81007/077845
Mol . Pat hol. 2002; 55: 15 220-226], ovarian cancer

1078Ri jllbqemileenasapha,ry@dbmgimﬁﬂroglys 280@harh 43 :al.2 441 -2 P48ip]. 2001; 158:

10 EstrfebmoiE B spgnr. et sk 1806 &0: Mixgrbipr al. Oncol.

ReVOIDOQYV €4, glhﬂﬂe%bia@@a@t)m\dqswy%t Wit s 1 pg@abd 2000; 192: 342-350].
r egul atory nol écul es such as sFRP and WF- 1 have been

Whakss lpss-af-Buhctipn imigateerst havanbesn @S&D@gﬁ@é kitletcamgers sucrht as colorectal

Pl o Celid 0=t 705 & Uy PlocS Nl g S5 2000: 97

332013573 Odcldfomd Pl eifdabadees «canger daswemozeloﬂatsw SBGbRubmfeld et
I nvest. 2004: 84: 465-478:; W ssmann et at

al.pyssach dPY B 5] L2W- 51924 medutiobbgioms [Kooh e 25 i), Cancer 2001; 93:
448842~ ﬁg%%] et nggl% gtﬁ%‘égﬁ%ﬁ% {S%UZ‘I-%E éﬁvgﬁ aff d’esm!)\ﬁ%_ﬁ’gg.par et al.,

Cenét I'm’et ncer
Onaéede 1999, ]158556]]535920 Alaladwebl., & JaPa:haCd@@%rlfﬂegE 334]. Cancers
2004; 64: 883-888] rostate cancer [ Wssnan et at
thag lgfﬁlg] fromkg(gg@n‘[ %’[2‘{1& 85 Pegatepin therghy @etivaing tilgC)Wnt G),chway are

=4
wihle t‘f@a%naegtg\gﬁan SRR OREM B Tl
ant?grgtm st .ol es of the invention is expected to

" the esﬂﬁqaélgglaf} claggpog%% cancers. Conti nui ng,

abe signaling resulting from overexpressio
¢ “5h¢ N %ﬁﬁ@ﬁ PSR oALS d@ﬁﬂ%@éﬁl&%} Syl g majority
of t}ﬁg@ af §RcIRED BSBACIHAIRD Which i€ qfo& nOsual e Yeelophital signaling
exanpl e,” LRP5 over expressi on has been associ at edpvm th

patbwagso ﬁn@@mn@ﬁg@n@ﬂeﬁ ﬁatdamemat meg@mnism Qjﬁgﬂn@rcomm@jzby extracellular

. 1Q9:. 106-1 , [ eFrz r.ex S|onh

sieBg n gt 0 ol HatEe e GEHENE" Gt REER sof thg, response.

Hodkver, SUId@jon I *&ﬁ@yﬁﬂkﬁé@lfﬁi %e@%s ,» WRNG ORBme a%oé’ontrgﬂs genes that are
6598- 6605], col orectal conmbe et at., supra]

mogsy sidehn nduged rmc[lwhgg ﬁaﬁlp@nenéﬁt of tgpWay SIgn@lgtgpmlg‘éw and genes that
.S USA 1998; 95:
aref%ﬁ%%@éﬁf%%‘ja& dn%‘/ 5'3‘"*-0&%%"% g!ﬁfBlOOQ

U82007/ 077 45 K| r | nt
20011 Tgnsigan o oﬂyﬁwlpgw@r 8% P%%fg?t%ze&r by neoplastic

cha\l&@ ha§ ibgaR i ghipat m@i[en@@ RRAGERt & SHGH 18Dl hMBlthROthe events
have been assom ated wth cahcers such as prostate

unc[eWyg@'ﬂan detlelaprnqmtyf pqaaqer ﬁ"d]@agapp[r(maglaehm’[a/a‘e@n af the target genes by
Cancer Sci . 3 515- 18& nmesot hel | o Uerrat s
B-cgfeng s BB s oosp 3iega s P Y1 LRGS e Gy Hot be any

sor{lag%' rﬁﬁtaﬁ@)n A the @rgNEQles 1RAR OO0 yasRis dedd@iciZZlbdification of the

Frat-1 overexpressi on has been assom ated with cancers
Hagaheh aad %@nbﬁrg &ist of phesatppergbatl arc e@uircd by mdst saggnanas; including

“IngaSt . e S%Sal Bge?ntoéxapte/liqnltllpss\]repkfﬂgép po%e@&ip %éavagi%:n of apoptosis,”

“tléﬁﬂéjﬁéﬂon ad ndtREsisOf “SnGfifieftncy le®Rrof 3igh@RS Mid¥@sitivity to
been associ ated with hepatocel | ular cancer Satoh et

grogith inhnpitags.e “Galne of tepoipal diffigrenpammyEevasign of dpmungtesponse,” and

e SRR 20023, AL PO v

Cel/QRO0;a108t 5A70, Aralysislof thapees n2éidited Ok 7nr kBaliy lincluding target
The bl ocki ng of Wit-Frz interactions wth the Wt
genghtoddoerrenis asfalicrrd gxpeessinp as shown by microarray analysis shows that the

perturbations from aberrant Wnt signaling either directly or through the effect on target
genes can impart nearly all of these “neoplastic phenotypes.” Ilyas, M., J. Pathol. 2005,
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invention is expected to alleviate cancers associ at ed
W th overexpression of Frz or LRPs. Finally, a
worehosioswoe of cancers has been associ ated w t hPCT/US2007/077845
activating (3-catenin through disruption of the
203:dé@rlddatA bst afonxphpic' tameshofagngagmliof -if given imhable 1. Gene targets

tations i 3-catenin or .15 | oss-.of -fupction o
thaf e iy G e A Bero oyt Thos SO i, Rt s ave talicized.
AbbBart *kERkdIor §84Ich SarkHt @NEAIR! toaRPHRLR oPficthdR@ldn@MRlexcessive Wnt

(3-catenin in the cell,; which then causes increased
signaglmgs may phd oemediés when tagpleatiogeplethe Maw uintdgegistsnof the invention.
aberrant cell proliferation. For exanple, nutations in
the gene encoding (3-catenin (i.e., CTNNBI) have been
associated wth cancers such as gastric [Cenents et
at., Cancer Res. 2002; 62: 3503-3506; Park et at.,
Cancer Res. 1999; 59: 4257 20 4260], colorectal [Mrin
et at., Science 1997; 275: 1787-1790; Ilyas et at.,
Proc. Natl Acad. Sci. USA 1997; 94: 10330-10334],
intestinal carcinoid [Fujinori et at., Cancer Res.
2001; 61: 6656-6659], ovarian [Sunaga et at., GCenes
Chrom Cancer 2001; 30: 316-321], pulnonary
adenocarci noma [ Sunaga et at., supra], endonetria
[ Fukuchi et at., Cancer Res. 1998; 58:. 3526-3528;
Kobayashi et at., Japan. J. Cancer Res. 1999; 90:
55-59; Mrabelli 25 Prindahl et at., Cancer Res. 1999;
59: 3346-3351], hepatocellular [Satoh et at., supra.;
Wng et at., Cancer 2001; 92: 136-145], hepat obl astoma
[ Koch et at., Cancer Res. 1999; 59: 269-273],
medul | obl astoma [ Koch et at., Int. J. Cancer 2001; 93:
445-449], pancreatic [Abrahamet at., Am J. Pathol.
2002; 160: 1361-1369], thyroid [Garcia-Rostan et at.,
Cancer Res. 1999; 59: 1811-1815; Garci a-Rostan et at.,
Am J. Pathol. 2001; 158: 987-996], 30 prostate
[Chesire et at., Prostate 2000; 45: 323-334; Voeller
et at., Cancer Res. 1998; 58: 2520-2523], nel anona
[ Rei fenberger et at., Int. J. Cancer 2002; 100:
549-556], pilomatricoma [Chan et at., Nature Genet.
1999; 21: 410-413], WIns' tunor [Koesters et at., J.
Pat hol . 2003; 199: 68-76], pancreatobl astonas [ Abraham
et at., Am J. Pathol. 2001; 159: 1619-1627],
| i posarcomas [ Sakanoto et at., Arch. Pathol. Lab Med.
2002; 126: 1071- 73 WD 2008/ 031009 PCT/ US2007/ 077845
1078], juvenil e nasopharyngeal angi ofi bromas [ Abraham
et at., Am J. Pathol. 2001; 158: 1073-1078], desnoid
[ Tej par et at., Oncogene 1999; 18: 6615-6620; M yosh
et at., Oncol. Res. 1998; 10: 591-594], synovia
sarcoma [Saito et at., J. Pathol. 2000; 192: 342-350].
Whil e I oss-of -function nmutations have been associ at ed
wi th cancers such as colorectal 5 [Fearon et at., Cel
1990; 61: 759-767; Rowan et at., Proc. Natl Acad. Sci.
USA 2000; 97: 3352-3357], nelanona [ Reifenberger et
at., Int. J. Cancer 2002; 100: 549-556; Rubinfeld et
at., Science 1997; 275: 1790-1792], nedul |l obl ast ona
[ Koch et at., Int. J. Cancer 2001; 93: 445-449; Huang
et at., Am J. Pathol. 2000; 156: 433-437] and
desnoids [Tej par et at., Oncogene 1999; 18:
6615-6620; Alman et at., AmJ. Pathol. 1997; 151:
329-334]. Cancers
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10 that result fromaberrant activity of (3-catenin
thereby activating the Wit pathway are suitable for

woe@ansmwme with the Wit antagoni sts of the prEGENS2007/077845

i nvention. 3. Wit signaling and carcinogenesis The
Wit pathway has many transcriptional endpoints or
target genes. The mpjority i;%Eﬁee are specific to
certain types - which is not Ao i n devel oprent al

signaling 1 at hway s consistent with a
f undarent al ﬁ@gﬁ@ﬁg‘?r&el}?s @Bﬁgjf srehemotypic elfectS cel | ul ar
signals in which the cell rather than the si gnal
deternmines the nature of the response. However in
c-m¥edil) | om—to—cet—type—spec-rcgeres—Wit Shgpapriang
trols genes that are norewi-deby| i nduwed]l
Cy?’h‘zpﬁggﬁg corrponents of the Wit signaling p&bémeige and
PPARdelat(Blat —are—+ost—tHkely—aetivated—by the
Ga\s%Innglﬁ cateni n- TCF cascade. 20 The trangition of

ceftutrar physiol ogy into one c acterized by
Fammpgleagm C I ntense -
st ud nan effort to hetter undefstand,the AT 8
Cafﬁ?d%%l@i ng the devel opnent ofCancer—Phe R
Clust@pp(mpriate activation the tar enes by

(3-catenin th Sease state in the
Supig@{Bkmeven th €re may not be any somatic

Cylidb&denllsd-gyo) he target genes thenselv
O e O & 25 Hanahah A v
Frapg(19er g | st of phengt hat—aee—grju r éd By ost

at oy St em cel |

udi g PP |
Osmﬁhnot D 8L L1ri 2SS ve pot esEFal ", evaS|on

uPAR(aﬂ))pto S " ti-sSUe \ nvasierAned et ast asi s,
ol i §yfL+erency of oe,-w, "in
th ér@m h inhi biters," "daflue of term naﬁelfsufﬁmency

—

CDduf(izy entiation," "eva Mof _i nmune—r-e%plorP5 &V D Sigepls
gi oge W' \yas —Pat hot~ 2005; 205:
Ml\filu’?/&ay (404 w 30—Ce 000; 100:

1G§ﬁ}>74)$7 Ana ' of~the genes hdul at ed by Wt

nal ing, includinhg target g&nes of (3-faignLp,Qf
Meél(f@r ed expression as shown by Nicr oarray’C i &1%12;‘}5
n t

Int 9&@ hat_the pertu m-aberr ant
nééjﬁg alf g ei i ef fect on
Alpharegategrigéhles can i npart

ations fr

of these
J. Pat hol. 2005;

p astic phenotypes." |
BMEFOR) 52557 05 T009be USZ00 K. 077845 \705 1304 —A
Hakhilsal5)of exarrpl e tar ge[b of —Wh ' i S kg}ﬁzg'"r%@aoll n
Tl d. iSene | Aras s—th= —ar & upr eglat bd At j n
Fagly, ﬁ% ’édm IS T e whi ch_are-SowiLegwl ated are
Muw:ﬂ(j)m zed. Aberrant_-e pTes ofF—o%. SUCH\ t ar get genes

to the result of exlessi ve Wht
K”é@éh@l"?ﬁé“ﬁﬁﬂ (He rered qfion of the Wit

CaPRODRIISY SO TG Lavent ] e D 2008/ 031009
07284% target geges &mafionof

Epl@’f”ﬂéh(]§ FERetyp Immune
Response

Muc3 (7).

Sox9 (17)

Histone deacetylase 2 (7) /

Histocompatibility 2, Q region locus 1 (7) Alfgisotggfeiis

f32-microglobulin (7)
VEGF (18)
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5 c-nmyc (1) 10 Inappropriate Cyclin DL (2) Stem Cell

Phenotype PPARdelta (3) Gastrin (4) Fas antigen (5)
weErsioamonf 10 Caspase 3 (6) Apoptosis C ustRCT/OSZ08)/077845

Survivin (8) Cyclooxygenase-2(9) Tissue invasion

Fr alnb(ckOnghndanvet ssicaisd siewtd amt“empomll”rdiieﬁse (RARIE a&0).., Nature

20 340 Btk S T RS e R TR e cots.
Wik @%ﬁﬁ,‘lﬁig hakl Bén tsRow B 1Bk Rsdelhihl ol HcSmainfh@aid 6F slé’hz ccB9 [He ef al.,
Al pha e integrin (5) BMP4 (14) 25 Hat hl 515) Fai l ure

Nawfre Geaerm2 O, 36Fat kA1 18 ReBi addd/ngVaPriet 04 423 i8R tdi14t MoHert ef al.,

e .Fact or Car bo C.An
Nalfgs S0l PR LR TR 167 b RO AR et for -
catEIRR RAN SR fardieD(AdD4 KhetkQne nﬁ@@ﬁ)e&é(fleﬁ?este’%n Céls in the small intestine
Hi stoconpatibility 2, Q region |ocus (7) Sustained
further supports the role of canonical Wnt signaling in stem cell maintenance [Korinek ef al.,
Nat. Genet. 1998; 19: 379-83; Pinto et al., Genes Dev. 2003; 17: 1709-13; Kuhnert et al.,

Proc. Natl. Acad. Sc. USA 2004; 101: 66-71].

The effect of Wnt signaling on multiple biological processes is illustrated by the
matrix metalloproteinase genes (MMPs). MMP7, MMP14 and MMP26 have been shown to
direct targets of B-catenin [Marchenko et al., Int. J. Biochem. Cell Biol. 2004; 36: 942-956;
Takahashi ef al., Oncogene 2002; 21: 5861-5867; Brabletz et al., Am. J. Pathol. 1999; 155:
1033-1038], while other MMPs were found expressed directly by intestinal adenomas [Paoni
et al., Physiol. Genomics 2003; 15: 228-235]. The MMPs are proteolytic enzymes that
breakdown stromal collagen thereby allowing tumor cells to acquire the phenotype “tissue
invasion and metastasis.” The enzymatic activity also allows the release of latent growth
factors in the stroma, which together with other growth factors secreted by the tumor cells
themselves will contribute to “self sufficiency of growth signals.” [Coussens et al., Science
2002; 295: 2387-2392; Egeblad et al., Nature Rev. Cancer 2002; 2: 161-174]. MMPs can
also act on osteopontin (a secondary Wnt-induced target [Paoni et al., supra], to release
fragments which together with vascular endothelial growth factor (VEGF), a direct target of
[-catenin, contributes to the feature of “sustained angiogenesis.” [Zhang et al., Cancer Res.

2001; 61: 6050-6054; Agnihotri et al., J. Bio. Chem. 2001; 276: 28261-28267].

While the Wnt signaling pathway can be activated at levels downstream of the ligand
receptor interaction, there is strong evidence to suggest inhibition of the extracellular ligand-
receptor interaction component is effective in reducing the tumorigenicity, even though the
event initiating the Wt signaling may have occurred downstream. For example, Ilyas
reports in a recent review that the inhibition of Wnt signals in several colorectal cancer cell
lines results in reduced tumorigenicity. [llyas, supra.]. Moreover, the transfection of
inoperative frizzled receptor (Frz7 ectodomain) into carcinoma cell line (SK-CO-1) restored
a normal (3-catenin phenotype. This cell line has active Wnt signaling due to a homozygous
APC 7 mutation. Morcover, such cells also did not demonstrate tumor formation when

transferred in vivo. Vincan et al., Differentiation 2005; 73: 142-153. This demonstrates that
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nesis 35 J32-mcroglobulin (7) VEGF (18) 76 WO

2008/ 031009 PCT/ US2007/077845 |Increasingly, cancer is
wheisgiwiewed as a "stemcel | " di sease (Tai pal BCBUSAD7/(077845

Nat ure 2001; 411: 349-54 - that is, an inappropriate
theaiohibutatni ofhWart digmalimghht@n@«ﬂmeelhﬂarslbem @el dosynregiidte Wnt signaling

ros B IR ACE S0P OF Brfoea T igraseTet ot igigling Palfwpy component,
Thid Gfther3&ig évéslslﬂraﬂ- Ihlbitdre Yacheds k- WnhNadtgshidd 08 the‘ﬁ%%sent invention,

409-414; |lert et at., 5 Nature 20037 423: 448-4
which inhibiti WoeBri 1nf@racm®n%4 ha@ ﬂlh@pmilqbemaﬁl %)alanb ermghated disorder,

G N Tty L A (i A RS T
furt er s ort 'H{'he rol e of canoni cal Wht signaling
4. S'Fﬁae wgdncalopeaprelek et at. Nat Genet
1998 19:. 379-83; Pinto et at., Cenes Dev
1708685 iRihndb bt genaling compoget fhﬁ@waSA%naléfcdlS@s&red to be the

0
T
whoatherix onedakdtopriR @nhies de‘gaémpekargel\il‘mﬂjer ofM#an pMyFQ, 4r adehomas, in

MVP26 have been.s t irect t ts of
they ¥ SREAIES T L Sithofies Sey b ans ot dut @y gpahelal cels in
whit@: th&4&oRe@pC diddaiashitivatedalThe Qﬂﬁﬁ&%eef?egpgf thgge FAP adenomas
5861-5867; Brabletz et at Am J. Pathol. 1999
incy 088y 1@38@ in thiei dpeeWMrofMdPsomwm@u nﬂldemrﬁseasmetb or less ordered

scchh Bl oty B 09 MEORTEES e e B opes, sueh as K-
RafrtenldyShad4e anﬂ&ﬁei Rid losk o€ D WRo Sdct@F8h neddk kg@edic colorectal
t her eby allowi ng tunor cells to acquire the phenotype

cancerss dri@zler ﬁ&/@lsu l&z}dl%%@sﬂé@@s Therﬁ@taélﬁzgzlmﬁwtwatlon of APC, by

resal%ng 1nt ‘éfle st% 1llzaat11t091\/\§f an eve 1euta? enu ear rtal?m {)ﬁi{t catenin, and Wnt
ors whi c ogetner Wt

sigB41 Mt lfhd‘r@cgi RS THaG Qﬁth@halﬂycdllbe Mmmmg Ir@ponteh PIEBEY ¥E Sontaining
Wl contribute to "self sufficienc row h

congpighwriged TCEohuwigssitas sich | assélr:eﬁ&ly %80201112@5': transcribed only

up%t?%%‘i%“ﬂg@%ég%ﬁéﬁ’%gﬂ% éwgﬁ{b%gﬁgo%%%ﬂ&%{nag&%& cglls through

corBERAINE ALy Alidh - dMBlugesint RII™e ttrdnRaitionedondlexes SURrAber dx@mples of
rel ease fragnents which together with vascul ar

colaiggial Kecerin gvynhéﬁhtzﬁl’€ de et myuies)the scaffolding pftﬁeige‘bxi@f2 is mutated

[Lié%éfgla B\Znﬂ%rsel @gnoept gﬂé Ffiz Ob{'oer ﬁ%ttgtl}'ﬁl%%gutat %)t as tg fernove the N-
ter@BRa0-SeH Py de%ﬁfﬁbﬂitﬁi flotit [Ialbrm e@ al BiS&endNETH: 12@@-179(2(@97) Thus,
28261-28267]. 25 While the Wit si 8nal [ n& g pat hway can

colprsciab eangar isdinked pebvals st el Gt elln@mﬁmnate persistence of

P GRRELCE B TR BG, P CHAY OFf PRI Gephed har 7rs
muf£e8PIRNIt iMh&R~AGbA ONtHeQaRRNRRE gesleﬁtafs@ﬁbw ®yilicroarray analysis) in
reduci ng the tunorigenicity, even though the event

colprgctai a‘ﬂm‘ﬁgs tasels \Wiseypd ibiougly detsetivave@eapicpsen in crypt stem and
tr le, ;I
prog&)ﬁ%% 'at Jtl: ﬁe V? %Il% ral, 'O ?/ rﬂ)f) %g(z isdagﬁ {)Sgee{l]le Wnt cascade

evi ew t'i%n o seve
is soivakecthal 4AR@hedendied kells maintain thelr progenitor status 1ndeﬁn1tely. As a
result, it is likely that the activation of Wnt signaling is a necessary precursor in the
carcinogenesis of colorectal cancer, and the inhibition of Wnt signaling could be an effective

means to treat and/or prevent the onset of this disorder.
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30 lines results in reduced tunorigenicity. [Ilyas,
supra.]. Moreover, the transfection of inoperative
WO 24030800 r ecept or (Frz7 ectodonmi n) into car cPCDOS2007/077845
cell line (SK-CO1) restored a normal (3-catenin
S. pheMaitysignalifigiis hemiatoploietie sham caldt | ve Wit si gnal i ng due
to a honozygous APC -/- nutation. Moreover, such
cel Hsmalopoictic dteioteligrivnaty at the tadiip bldodrdets bbd thewdinlatory system
. transferred in vivg. Vincan et at., Differentiation . .
in ppensessral: lincage-gemmitigy Brogeition selaiiem muktpoteptialfgmatopoictic stem
cel%.og-ﬁl»@?]'ﬂog ﬁ%@f){%@%%l 7%‘5@ %ng e Rt ntool.fhev%’elf{-renewal and
signaling at the ‘extracel lular”l evél can downregul ate
maitértansd ghdICg, amc sht tdysfunfriaml A¥hi v@halorg of reaponsible for various

. downstream pntr [lular Wit signalin at.h

disggrRShunane i BSE L Fidresdiuteadh SR B RINE Blhod relgieg cancers

Refs of he, Wddirea3ao9uy-$3(s (20055:hBabs @M [hMART 1 BN, 599-609 (2005);
which I nhibit Wiat-Frz interactions, have therapeutic

Janpigsverf dt v/ f Wr Eregly/. Whad. gBHI7 1t68d-6di7 <30Mer /Vnt Bignalisey idInegsally reduced

f th articul ar nner jn . which Wit sipgnaling S ]
o emie e PROSHEY BlpmRATFbslof BHESRiolsslty nb A e 423: 409-
414@008y.: Defects in the Wit signaling conponent APC

was originally discovered to be the key in the

her Rdi btk YarE NG IzasYBEARRVELHTbHI R PHIESOTRLAURnt signaling is also

pol yposi § (FAP). FAP patients who inherit one '
actief durébyesyspestalg altecrtwy et ppracangecgulativnr Bhttisottow., Curr. Opin.

I , , in.1Q.th I f thei.
e gtol "B 0T R R Vet £t Ot FE DR AR ionally. both p-
cat&Rh th@l W3 £ pkdrote NseltingRat BE BEHERNASERCG R Efdlgéniitc% cells, while
i nactivated. The cunul ati ve effect of these FA

apragetrieomes Winhedi toablpar dsmhtopoictic tiiveganioeaprmedcsofhe expansion of

nocar ¢i_ noma evi dent, as re oryless ord d )
undiEERRERET PRI WP PO RSR Paliarprebna REhe HleRal o as: 448452
(2009 anDROBEE SPL/., IBNRRF 928 UTdY-FW2K199%s, pS3 and Smad4.
Moreover, the loss of APC also occurs in nost sporadic
col Bf g£fi@dn bOHSENC RS 2 fﬁr_@ﬂtl tBit Shbrbnic sl belBY epidermal stem cells
159-170 (1996). The nutational inactivation of APC, by
and grgihkhialseeni peltshrae stsprishiezatdependeht oralfds e geriingdbr maintenance in an

| ear. transport of P-catenin, and Wit .signal,i )
undEreBed  BREREHng P naro Cedl 1 er: sl gy e Gener. 19:
379-89D( 1106R); [SaSMadSs NaO Ml 10:N-6T @004, € ki ZedellG3: 605-614 (1998);
bi ndi ng sites such as the pTOPFLASH, nornall%" ) )
Zhy eaws dP¢sboament 126: 2885208 {1990 yn&heratgre heanhibition of Wnt signaling

- olol g Lhed o AP L Gel
with RO RS A PO AT lH FMeiRRRE Iy S Goment of
disbrdansesuliig GomcdsAlneresal hemawpbiese x@didsasul@inias and various blood
col orectal cancer in which APC in not nutated, the i
relaechf FACEISNgSYSPot38i ROWR neporie, plypppeld andi yngloggnous  leukemias,
n : = (o] B at efj.Q. i;
R o Shar Pl b AR OR RSP R, R fifelude. myclome
lynephetirau €¢. g.orHodgkid’s  odbmbn-Hetdghin’s) Subriec end Aonprogressive anemia,

1787-179 1997). .Thus, , cql qrectal cancer .is.|linked .
progasigh 4 SRRPREHS MRS GBI GO U ubERE cssential or
prilR6FyS bR SytREm®RD ididpaaice Mydlofbtostk, LRARSE hPibRABARdcytic leukemia

activation.” It has further "been reported that TCF-

(CvMIak | onanticesa¢lt  ilymplaruat fwaneobs t Hecghndymaheae, Waldenstrom
nm%FnE%i&%ﬁ shown by microarray analysis) in colorecta
IS ™MYs i s observed t hrough defective APC
expression in crypt stem and
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progenitor cells. Van de Wetering et at., Cell 111:
241-250 (2002). Once the Wit cascade 1is activated,
WQ b@8/ARge9 - adenoma cells maintain their progePCT/G82007/077845
status indefinitely. As a 30 result, it is likely that
6. t he Vautsigralingrin dfukémia signaling is a necessary
precursor in the carcinogenesis of colorectal cancer,
andUnlegulatddi bictivasionobf Whé t Wait gsighdling eattilvdy b8 anprecursor to the
effectiv peans to treat and/ or prevent the onset of |
develqnencat 8blcukemioy &R O & gber 4 06D B AR FAEY P SuBporting the

S i ' et G | . .
on{ k5L A IR 2R BELE gy g sinaine
Wt eignsligf hdstveercimglidassdon yegsyaingrpoth the ahpnacasisicote forms of myeloid

i neage-conm tted progenitor cells fr | tipotenti al
leakisfs op G @UIGEY SraToRIE s Pserers | (CHENL i ofiRafignpelogenous
leuk&ta PHenSi M0 140 LSRN %hleﬁaﬁe%tst Reisasl fo fh%fh%eﬁdispﬁyd activated

5 mai ntenance of HSC s, and that dysfunctional t
WrgisggnalingngJarsicsas ponk,i soper. f dforeaver,anbibitthinsar[#teatsnin through ectopic
resul ti fromHSC s, suych as | eukenias and vari ous .
XRSERN o QB JETARSATE ARIENY Conagyy Objikemic el jpeVFaysugeesting
thaBARoRRUn{d08%bus RaRemal prabursors AN &3 onSW 8t @igﬁaling for growth

(2005); "Jameson et at., N Engl. J. Med. 351(7): '
an6iTe 687 AlgQ0Mht owaraxpisginalciusgd (VI Rotoraglhye stentaslelikeggoperties of

R R L DL L T pa——

thalNaWntogibialmpeis Wekedshigafod shé horaal ¥esldphrdt6edldnd HiRagss, but that
but Wit signaling is also active, thereby suggesting
abegignb WV nheigelipgrisgdisng tegyuraasiosnatiqeatof progenigr . cells. ~ The Wnt

on Rl o Sy Paltord FORGR 1y EYBeRb Rhkemias

' Wt 3 f. | of i Cs
naF iy Sfed haa RESTRA b EPhaia RS as sy T e TREed by wn
sigh&infpy MR At-DE DB RRKIpRIsh & ARGk dPRiQ BN Eficd Bifrying the E2A-PbX

expansion of undifferentiated progenitors in vitro. .
trandgeation, syggestingpihat: awppgringr Wikt aghvity Reptyucentgbate to oncogenesis.

- 2 ; ne Be . ,
w5550 2000 NRACBERPET S lgoc HROGIR) e or v
sighdifig ie i gtowticarst smvicsldf aprreqiBles hpdogsiiem firthkssuppods this notion.
epithelial stemcells are responsive or ]dependent on
Reyghef gf,gﬁagmuﬁ@/ 131 Lrdft d2@0n Renhgimggt alogBlood 105: 2487-2494 (2005).
[ | atgpd I [ rodNi ki : :
AR LGB, Ry P h S SAE G St i
mySatn, etamakr of thehinallfe diffetditiate8-Bo8el(s2 OBt sen @aul. dtroatNgtl. Acad. Sci.

US3364: 55565 9800 FRErkY srETPHE iR feIbFhers abo found t
exprbGNAYingd Wel Nnddpendidt o ca@aRicH SorRplek Ne AMLESENho mutations in

i nvention may be a therapeutic in the treatment of ' '
Wiisigoplieg eomponghtsivwag pfesemh thyfvoiespicemien ofwermerebewiranests, including
h .a 1as _and,various bl oad 25 rel ated .
Wi AP WA SRRt A R AR ol AGY setrencuat is o

ned¥¥RtiBgeeRu et hk@itadidns algpeah@giyls W @sdi graliny rpiﬂmi@ @msbonents, but
Is.

nmyel oproliferative disaorde These include nyel oma
(0]

ratlhaj pphowRon eongtitutikpagfiiaHos of e ngaEsKs RSP «f.ofipsa. Through
binﬁﬂl% W&&p‘?@s@&? S o Wtaantagonists of the present invention would be an

effective therapeutic in treating B-cell leukemias.

The transition of self-renewing, pluripotent stem cells to myeloid progenitors is

accompanied by the downregulation of Wnt signaling. Reya et al, Nature 423: 409-414
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progressive and synptomati c bl ood cell deficiencies,
pol ycythem a vera, essential or primary
W koostbioeyt hem a, i di opathic nyel ofibrosis, chP@RUS2007/077845
nmyel ononocytic | eukemia 30 (CVMW), nmantle cel
(2008 yprEiniarlguthenaahls ckpessibn lofnfplatmin MAalydemsid prgenitors restored
macr ogfl obi nem a, .79 WD 2008/ 031009 PCT/ US2007/ 077845
mugiplediifesengisipp Rgtions. [aihskerich cehy Lgledmegkess binjealy grsasiated with
: [ I S r
eitth e\?g\m%)es n?&gdf ét:lgu%@{nnggﬁ)y %Bé 561@ @(599{:2‘6’()%3? u"llc;fru%, e strongly suggested
thaExtpemhrbetndrabf Mt(ﬁegmahngbysﬂls Vopapoagdnigs bhée mmewganéanld be an

rowth of both eI0| |y oid |ineages a : :
CTGRREBERPeg WGl Gh T RaToS S 581 GHA Mg Hal Bl leukemia,
1nchﬁ'1ﬁﬂg sRteshd EhrBﬁlg%ff’éld)g’&onotehkérﬁﬁ £hranhgaand aﬁ’({: h®nic lymphoid
forms of nmyeloid Ieukem a. Granul ocyte-nacrophage
leufg¢rogeni t ors (GWPs) from chronic nmyel ogenous | eukenia
patients and blast crisis cells frompatients
7. r esAbeamant VWnti dignading ioingplidismcdersat ed Wit si gnal i ng.
Jam eson, et at., supra. Moreover, inhibition of
( 3- pafacnish tebh @b@hve@lcthé)tﬁh§ actVePbe B VoMt DEnafiX fhrough B-catenin can
decreases the replating capacity of |leukenmic cells In
incygagq éyd@tgg@]ésfmpﬁ@mlm of heurat hroganitorsasidotgeintoss of eudtesigraling can
r e endent gnal;i f or o]
resf, 38 M RE S PO BByl Mkl pe¥isgoo ooy

Zecamquezrzﬁ DSBS 258: ube-4pg @pEo3h i g6stak notmslgctiestionsell Wns signaling
renewal . Jam eson et at., supra. This finding further

mag p5pBete selacrpb R Sswranili e cyir ah@%wwgpqﬂéway activation may be

SRRSO | BPRRL S BPRA s conlyson s

distdvery rthats fnedatidtiloomd, prisgeatii¢ dJ“raltnehinsor 61’1 ethé/\ftterebkﬁum contains
antagoni sts of the present invention would be useful

mufagiopy gaboth Recatenyn, prkAgin - therRpPuggestgdhrimedulighlsstogyag grise from
(0]

pisHARSRbuloh, NTPEOL BERRLARAS Bl B0y RBumled oy simling

Zutaweperes/B(emlér Reuk&nios-899 (199%)nBshman ey o draer E2A0PHF039-7043

(oph§ st f'dﬁt”@cps?%a& aReP T2t Vil s Vo2 suaedod that th

1nhﬁf19&n OWIII‘[ mé‘fé{’i ihe W%agﬁ%oﬁgtgf%@ A 482nfid? %)y bel B effective

rol e of signaling in the growth and survival of
therapewted nBJch,fe ticatprent) e apioss fnguiohelr plifigyattes dtsmdsrs including brain
; noti on Re muni t 13: 15- Q
un%ﬁh%qcﬁl 4% gﬁi)mas,Bflsérgayth)gs, lfl—g?ﬂ‘)alf é§8 nom S, pituitary tumors,
pnﬁ%ﬁs@cﬁéu@@ecﬁﬁi@ﬁﬁﬂe@ﬁﬁ)rﬁ PNYT), hasduilbBRstRRE, &ﬁﬁﬁ?ﬁ@?ngl@tﬁla pineal
regul ating the growth of nultiple nyeloma, a cancer
regigin tHEoFs, Azd Ngn eHneerepepgurafiltgmBiosey. | s. Derksen et at .,
Proc. Natl. Acad. Sci. USA 101: 6122-6127 (2004).
8. Pri Adbexrany Wntrsignading impeéasteaneek] | i nes were al so
found to 25 express stabilized (i.e., independent of
degtradmﬂlmmrycdmmbem)rheré\l dgtérougiils neaveu et toorve definidividly isolated, a

nal i ng .copponents was present, the overexpressi .
0016 %gggvg}l%[for ﬁlﬁéthg]:ﬂggmtqr gql %fehar We@gc%ﬁdﬁ\&gestchgy studies of

Wi ¥g§shic ARk d"e%milﬁ nBERENY NEYrsaNth GCRRGRIs BRIl anliBARYRY frequency
I's not necessarily dependent on nutations appeari ng

of indiwthtal s¢llyrvaith stgmpat pvegentanpopehes jn etk contrast to tumors from mice
overexpressing other oncogenes. [Liu et al., Proc. Natl. Acad. Sci. USA 101: 4158-4163
(2004); Li et al., Proc. Natl. Acad. Sci. USA 100: 15853-15858 (2003)]. This suggests that

the Wnt pathway may be unique in its ability to target stem and progenitor cells for

transformation, and suggests a key role in the self-renewal of normal breast epithelium.
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rather only upon constitutive activation of the

pathway itself. Reya et at., supra. Through 30 bi ndi ng
wW@r@sesPressed Wit, the Wit ant agoni sts of theP@r/ES®NT/077845

i nvention would be an effective therapeutic in
They thatinhipitBnce] Wnk sighelmaby thith& it raategotissrofahe invention is likely an

sel f-renewi.ng, .pluripotent stemcells to nyeloid
CHIGs T UITHGHGC MothE SEeBHBLA BaRbSMIHe. downr egul ati on of
Wit _signaling. Reya et at, Nature 423: 409-414 80 WD ,
200812051 008 PCvctstisnroireiige 3V ntspeedng ignympn brepst ¢apger. Figure
328 LRBWE WHRT @500 {as( oGt ﬁ?'iﬁ] vithh h?ﬁmﬁ?dt n) in normal (A-1), low
progenitors restore nmultiple differentiation
gradpt Aehsnd dligte gtads YAR3 )deinian bragsk ednommkierly reyqitagiainl Wong et al., J.

ssocl at | ei t.her | type. Baba et at., .
PSS 555 bl SUh0ES 55 SRR, Shig eyoplasmic (8-2)
locSl#2865 {(8d shc}vl}}{%ytlbl@t)' S8 RLEHANinObre ¥ tcasd INRLERY BYIsE REown is a

WAt ant'agoni sts”of the invention could be an 5
Kaplhfi-@d¢iew surviver ploe (B30 showingesticngsurewklepdobabiBtycthatsorrelates with

nyel ol i d and | ynphoi.d | eukem a,. includjing acute and .
theclﬁgla?ﬁee PHBERBIFES PR BRETH a ﬂgs ety W%%l%%kygeawae({q i Lin et al,

OIS RIS kst Aol b g wo

exmaedsionatn @ moofaMbteasti ffoal & mpgtitdtr withdut (Gncat i@ncomeaison Sath tissue
. jncrease cycling a expansi on af neuyr al rogenitors,
isolgfiy R g rrtie O BhrTER aReH S ko HeBo REARRL o

of

rogeni tor conpartment. Chenn et at., Science 297:
9. 365 igmading)in agin8chner et at., Dev. Biol. 258
406-418 (2003). Just as normal activation of Wit
si githe Wl signayingrstorey ey falsoeplewal crifcahenle onagingtaah age-related
dmg&%ls, aberrant Wit pat hway activation may be

TS, . . . .
unorigenic in the nervous system Experinental

evi dence s rti t hi oncl usi LS

oV ASTER RIBPBLLLE, Likp conch UATRAIRAER Moz usclesem el
frofU4BRH Rifce e 6BYERAl th Wahv&PRbAl NenyoBitiaké @FrogenROfifkage as they

(3-catenin and Axin - thereby suggesting that ' '
begiedal trobicze.orBlys onyesipn omaspadiaed Wi pir doerRdseoinscanonical Wnt
sl P GETT A S ek PRASR AP <A s ubBilssed by W
inh@26rS XA 1R28Y,; cobgfoedts oF s@tim, frézanged nfResbind 16 the Frizzled proteins

7039-7043 (2001); Baeza et at., Oncogene 22: 632-636 )
and ppgFccoury for the clpeated WoH gtignading de ged cellat Ijpiopgof Wnt3A into

NI . i ' ANl & '
otk At AR BIcRYioh A Rer A AT fconnective
tissueeat ment of various neuronal proliferative disorders,

including brain tunors, such as glionas,

ast TRE WangignaliAE Phiiag MRS beSE v dfpiScatdel ﬁltdgﬁni‘yrocess in studies

tunors, primtive neuroectodermal tunors (PNET), )
usipg dn Képhadtaragnodst ghisegthepipAgiciealn yhistall Wasedgigmined that the
KIGHTPES TG IR RAPRELY T ARASAIBRORR. PRRs IRy B . Sconc
31U EXY O3 +(2009) s e meek IchButkan@ley ehe Wnthelodef interddtive lrysulted in the

i sol ated contro|ling role for Wit in proggnitaor .
SUpPEISpiop a‘?fe“gll Halogicah RLEty gvfgl&g@%?seanwrgﬁqﬁd gy ffotho-deficient

animals showed evidence of increased Wnt signaling,.

Accordingly, Wnt antagonists could find use as therapeutics to reduce the effects of

aging and to treat age-related diseases.
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Wit transgenic mce devel op manmary tunors. These
tunors have an increased frequency of individua
W@200803MWe h stem and progenitor properties, inPGI/HS007/077845
contrast to tunors from mce 30 overexpressing other
I. oncdypenest AfministetiontSpeciBr formiatidns Acad. Sci. USA
101: 4158-4163 (2004); Li et at., Proc. Natl. Acad.
1. Sci GehiaAl todsidérafibiss 15858 (2003)]. Thi s suggests that
the Wit pathway may be unique in its ability to target
st e At Q8N IcbRposigdl & fbAfulatel 315¢ 06MBati O WitAAE intended route
suggests a key role in the self-renewal of normal
of @ﬁr@@gﬁrag ,tlﬁ@lpﬂmg] intrgvenys, 20o8leoralpggcutancous, oral (e.g., inhalation),

trafﬂﬁ%%%z 7{)@ ?W}I*{ﬁggsai ha%d rgé?%l%d{’xj\[n? ?tﬁﬁ gotl 1ons s or g suspensions

ant’agoni sts I hvent
useldi ﬂse byreﬁferalefnﬁﬁdéﬂnae, drhabajendous appﬂldahen tca@aﬁdnedﬁ aOs‘terlle diluent
br east cancer. gur e 32 ijs an_il|ustration of

suoy 3% Wafegrar mgctﬂ% maHah spiuegat fizethods.. Petyefhylane @izwls glycerine,
h n
proﬁg% I}%&glt' %ro ?}l})e?iﬁasl @?nt% ?(Y%ag%rlhl&sa%éﬁas clz as Benzgl alcohol or
mettiyg Ipagibaldie a(lﬁeﬁgialhwﬂmh fﬂsr esstbit aomrori mdiurmlbh@alﬁtepdtdiaimg agents
ure

sucbhwﬂgrue&eglgpmeeéetﬂag%{#g ael)q,( éFgIS’S #45 r% 290%)ch ai:sl scgtcetates citrates or

phdspRabd, a8 'a@@ntﬁ & tﬁ@ %Mﬁsﬁh’{enlt 'G@LOIH’&M ﬁlcﬁ%ts QB EhiBF&ASE dextrose.
cancer patrents. Al so shown is a p an- Mei er

Thg pHdap de agjugted (vBtlBe)m@m\/haﬁ@, pmm a@ﬁwdmghl\@mz akid or sodium hydroxide.
that co i,cat ed
ThPRARRRA pichatlPh s b ki ot atBuicl Baro R HE Seifeet prmuipte dose
vialseheld FGldsfokplasted. at., 10 P.N.A'S. (USA) 97(8):
4262-66 (2000). Fi gure 32C is a mcroarray anal ysis of

2. Wit Ilﬁecﬁﬁﬁr@%hmohg a normal breast froma patient
W t hout cancer in conparison with tissue |solated

fr 019]é Qédtﬁglt co‘%ﬁdﬁ%ﬂg s} 4t Fd9n J@Ut%na{ncﬁﬂ%_ spl\/%’r?(%ueous solutions

her negat I st gnal i ng ‘in agl ng
(wisirgwater B(gjub]a) bmédiyparaynsdmsicteyllayoadas ifdr thakxtemperaneous preparation
of %?rgle &nj S\(édblggglgilglllsa(‘gg(ﬁgﬁ%sgog éﬁorlg‘g%gyo%aﬁrg Psrrtg‘g%i;l)sgltable carriers

incllle Cﬂh%s@to%[@ap QhlirR, bhEOMRARIWELE CNEVO ISR VE QBI‘\@F Parsippany,
conveft froma myogenic to a fibrogenic Ii neage a

N. Jt}myphob@@tmbmf(ﬁerpqi odlinedPBSe. IIThil sassenthe ceinpasitign rnust be sterile and

shofFERENTHGO sat B iR Rt GRS saabdsitions should be sable

dulﬁl’(%)] GemufRhic andll Galade afd PRNES 5€dproYerWd tagdfst contamination from
ibitors. Additionally, conponents of serum from

miggeganpee sueth@s thecterie apflj fpagied The sewictscan digda palyent or dispersion
me?n ec ttalfn?lr fov\%%(%ﬂ&\éa%vgtgr Ve%lta%lals,' g engr gl% Ih%éﬁgeqrgl &?Apy%éne glycol,

and qulud qﬂlﬁﬂgllenfeeglmdlp nnanditibic heased. dappsi fluidity 0dn be maintained,
connectjve . tissue. The Wit signaling pathway ha é
for|Gxamp ey Py HEPE 2 FRRHNEaTUS ap Hreilinn BY Braiuaiaing the &gayied garticle size in

thefcﬁs V\ﬁ il e}ﬁ@n Kb anqgn g‘f%h%elV i01RGN lbe?c“[éfﬁa‘iﬂgn@gﬂltﬁgngal agents;

It was dete Kl ot ho protein
for pdxgsiptealplayabiend, e:lhim’blﬁdannlt pheant ascﬂrbtwl acmﬂ Atdi thimerosal, can contain
éJI‘OteI ns. Liu.H, f" Sci en nce,
microorganism contarmnatlon sofonic agents; for example, sugars, polyalcohols such as
manitol, sorbitol, and sodium chloride can be included in the composition. Compositions

that can delay absorption include agents such as aluminum monostearate and gelatin.

Sterile injectable solutions can be prepared by incorporating the active compound

(e.g., any modulator substance/molecule of the invention) in the required amount in an
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317(5839):803-6(2007). In a cell culture nodel, the

Wit - Kl otho interaction resulted in the suppression of
waoB/OBI0ed ogi cal activity while tissues and orBeRESI0TOMN7845

Kl ot ho-deficient animls showed evidence of increased
appMpriatsisg}vahﬁ n@th 63(@: Ac @ocatninghtyon W iimgraﬁelagcmi lsqmrezdoufoﬂowed by

us as eutics to reg ce the e{ ts
stelgl fﬁ n?ra ersé%xbs alr% p]&‘tp%rd: '}Iyégm%ra 115t ctlve cornpound into
a st%gwéﬂ?blgﬁﬁt E@élh@g PAYi¢ Akp&don nlediMadasi t‘BE other required ingredients.
Adm ni stration Specific Fornul ations 1. Genera
Stecllmsq)‘défrratf@roﬁ@ melpm@tmme%st@nbalmm@h’@omlumm msthods of preparation

: atedto be co i nten rout e :
incle RS oo G TRRHlv g 1l 408 RS sl e active
ing%dibﬁiﬂhﬁdl@@u@esn@& tHgrddeerd fronl HixatiRtsbAsibns. 5 transder nal

(i.e., topical), transnucosal, and rectal

3. adnkiehicidihistRight | ons or suspensions used for
parenteral, intradermal, or subcutaneous application

c ansyﬁ&{lfédﬁmlﬁst%tﬁfn +a% aqiéol B@?&nsrexgx%& 3r tr %fm lorFor transmucosal

I nj ection I ne sol uti on, y ene

or ‘gdu;sdcﬂrma,l adinyrgeratios, penpﬁrmpglﬂlahealglqulehte (bhle Kat@ebamer(s) are selected.
nt hetj c sol vent acterial age
e L RES G dra i Techty BB SR RefGasit Sedpives. Nesal
spr@y% 8P %ﬁﬁﬁﬁsﬁoﬁé‘s‘ E‘atp e SQEH WA Biagkthi@ls8i a@rﬂﬁhﬁﬁa‘tlﬁﬂ ap&Ntrénsdermal
such as et hyl enedi am netetraacetic acid (EDTA);
adrbmtﬂﬁt@hgn,stty@dtptlas camppandssre pirmpktadsinprointyivossy Bﬁétf@sgelarw creams.
agents for the adjustnent of tonicity such as sodi um
chl ®he dempoumﬂemn akse.be praparpHirc dre foem adjsuppadontd (e.g., with bases
ci ds or, bases, such as. hydrochloric aci
sucyi CosRuer ko Be MBI o e e s s Y Be
I n ampul es, disposable syringes or nultiple dose
4. vi af@rvigise of glass or plastic. 15 2. Injectable
formul ati ons Pharnaceuti cal conpositions suitable for
i nj Bcencoymbasimefethstastiy¢ eorapprads srosutrRaredwsth camivey @at protect the
cor{lmﬁotu%r a%gmgt ragl)d e%lr,lnslgp?%g{gofﬂé { Ineztl),]odn g§us ilt%r% Iral Ielglgl:q:(iie ea%ei frorrnulatlon
inchling | @Msaes dhé pedisiooncaphilited ntdl'eHVfQSAOld;%tems Biodegradable or
adm nistration, suitable carriers _includ
biogpe#tHile giobaners Agannbe usedt wichoay ﬁthéﬂ\ﬁ/aY@Vl aggtptvopPRrnhydrides,
els) f
polfth APt fEIFRR Y voribellrt, hnPipoRIRTENALE D SfSEriats can be
obtgined i teenmaodiallyhdohd AeZAl Tothsaicms (Mubtauadmem sCAy ethd NOVA

usin yrin ch conpositions should b
Phaymmae ICﬁlarialﬁagwﬁﬁesé@ﬂafe 8. RS IREP RIS S E# a‘ilfwa Liposomal
susg&?sﬁ&ﬁtcaﬁ: anb %Erhﬁ@it ds%alfrﬁ&'ghtlcrﬁ‘l@ra@@é'pm @d?ﬁe@ UGHe®San be prepared
acteria and fungi. The carrief can be a solvent or
accdi &pe fosmethodsigdivimtogbeeaskiedgp theoart, eweingsl ie (Epestan ¢t al., US Patent
e ol (such as glycerol, propylene glycol
Nozéggﬂgi Jgg%d pol yet hyl ene gl ycol), and suitable
éf Proper fluidity can be maintained, for
exa OSB&F usi ng a coating such as IeC|th|n by

mai nt ai ni ng the reqU|red particle size in the case of
di spe papulatiensyy nasgniRyalsepmpnasitions én uiy dpgage form can be created to

fachRitk PRGLETsH Ao 3tk %Bkdgfeuﬁkﬁ?dm?@e”iﬁu dosage form refers to physically

discrete units suited as single dosages for the subject to be treated, containing a

therapeutically effective quantity of active compound in association with the required

pharmaceutical carrier. The specification for the unit dosage forms are dictated by, and
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for exanpl e, parabens, chlorobutanol, phenol, ascorbic
acid, and thinerosal, can contain m croorganism
wa@omsamopat i on. | sotonic agents; for exanple, BCHHRR07/077845
pol yal cohol s such as 30 manitol, sorbitol, and sodi um
dirgtllyadepeedeotinn,bibe unsjua dbaractaristive of mlmepwivbioompound and the particular
ositions.. that, can del absorption in ent s
e BGapeuf R Tririitaio S SR Rl s  B AU Fioave Compound.
i njectabl e solutions can be prepared by |ncorporat|ng
6. t heGRBE theZAPY EYBDAYLORS: . §. | any nodul at or
subst ance/ nol ecul e of the |nvent|on) in the required
amolihe nueie@nacutaswmulza@c@n (B 1089tcRCTIOUBTODY /204 18%b as gene therapy
r t C
Vec%(ﬁtgr 3 n %gra}g %@8{? C\rlglgc]ﬂ ?@%Flge\%ie tg abgtﬁ;?sc?ﬁ i foll}zeatamgle intravenous

injéceioRy a;lchlyadrﬂlmﬁnen@n ONsbohra@d (N ES HaYenlt N rF3R8470NJ 994), or by
t he active cogfoun into a sterile vehicle that

SteregREUS AYCEiaga ltend?ts*’de farenVatedrgmocako St el bets7 (1994)). The
pthﬁl%HéL&f%QL 151992{ ?'l%slt?g% Ié ggn?sf’t]ljf‘eg cdfﬁ%éﬁ?‘sjcgﬁn&%e Lh %ccel}?tagle diluent, or

preparation o ut 1 ons,
camhompﬂmlamlownreﬁeasmcrhalds mawbiom theygang dﬂidfery vehicle is imbedded.

freeze-dr g that eId ap er containin
Altgriyely | mblele epe dﬂgﬁdwﬁ%r sfh B2, Pibfusadaintact from

rec§ﬁ1§fﬂahﬁce$l§| é{@' %Vlrg’l veokoRs, el ﬁha"i‘ﬁ%éﬁh@ﬁlrﬁéﬁ&ﬁloﬁy&hﬁﬁ@l&de one or
adm ni stration can al so be transnucosal

motq enhls dleat predducethe genadgmenosyatem.or transderwa
adm ni stration, penetrants that can perneate the

7. tar Desagearri er(s) are selected. 10 Transnucosa
penetrants include, detergents, bile salts, and
f usirié cpleaielcelichlv adonyRsitiohasall sptiRyds @hay further comprise other
supposi tories can be used for transpucosa

thegppritifably gty rompRynds thirh serepsiglly applisdninsthe admgstratiqa of the Wt

conmpounds are formul ated into ointnents,

mn%%%h¥§ gels, or creans The conpounds can also be

graggnz{h%gtaéc ) Itﬂte f rre\rlne lon, of S Pon%i C} [ h)gl} clg %/ ér’re a\gﬂrﬁlsnstratlon of Wnt

anth@neNag, Ie@lnaﬁﬁ?@p%e fd@ﬁagbeleﬁéﬂwﬂﬂe@ﬂéﬁﬂw bd abdut (CAT 1td S08 mg per kg
In gne enbodi nent, the active conpounds are prepared

patigng tpogxr VFigh's PehaeY priyelcant bre adednpistedinagiailes or maiinle doses.
Pre%r nfﬁ% 'd%?a}éJ {19@1 L bgod%XPt G YD aBSut 256 Qfl]é/fig hgre&iay, more preferably

se fo ation, including Inplants
abcmlt @r.‘oe)naimps momhgﬁkgjpéﬁ degt yA sygitdersosage dd\eagmwdraitd aﬂooﬁlt 0.01 to 250

m | 0C0 npag{bgly‘gO 88 6(%»/ ﬁ@ﬂ}g@ﬁnwg ga?;%d%gpty(g pgeday Within
thi€ %ng@gﬁ@ dof@k 3&9531 o %SGSefoSO 5a0% ROk 36r3§¥d @O Qﬁé/g% £§H @By, For oral

mat eri al s can obt ai ned commer ci al y rom A
adr@mmqbt@tlam,| the c()MpgmlamsnaIV i pagfcrably) pandieNidvAahe form of tablets containing

1o OB Bk B s e BBy L pEhaPBREShafb 0. 250,

50.8] 90ROV Ed0BS 208! PREEB00XRI40Y.0256@PL GIU.® 5810 i880.9; 900.0, and
These can be Efe ared accordlng to net hods known to

10Q0H® ulligrany eldthp petivreingrediens fprthe symptoprip sdiwitmeat ofthe dosage to

the %%tlgtﬂttg B trefRd Nhe %01%%&11%% %na;ﬂ‘l?esé(gmlngterég%ﬁ %’g%l%gg of 1 to 4 times

per day, preferably once or twice per day.

However, the specific dose level and frequency of dosage for any particular patient
may be varied and will depend upon a variety of factors including the activity of the specific

compound employed, the metabolic stability and length of action of that compound, the age,
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Oral fornulations or parenteral conpositions in unit
dosage formcan be created to facilitate
W@evBH3®0Y at i on and dosage uniformty. Unit doREEESI0OT/0N7845
refers to physically discrete units suited as single
bodjowaigbs geoeral henlthubixeclictt mobhe and aateed, ada:nrin'tsaaniﬁm gata o3@xcretion,

t her apeuti c II effective antity.of a e oun
OB P GRbH O e PSR ttr s e Ao SRBEORE therapy
carrjer. The speC|f|cat|on for the unit dosage forns
8. ar eKifisdorearmpesitionsnd 84 WO 2008/ 031009
PCT/ US2007/ 077845 directly dependent on, the unique
chafhetcemipesifiens ¢.+ Rhampaceyiécat sepwaRtionndcanhbe included in a kit,
corﬁ%ﬁéetjr g%# » OF r(#sﬁgftlsre? go e[h%¥ Conp%l%t%u(f%OIl? ?c& ad%ﬂ Ls{rﬂ(iaon When supplied

as €Rifhel didferen® corsporeentshEtRpyortRuFR I Ih;h}%ﬁp%kegd’dliﬁ |sepa@ate containers
aci d nmol ecul es can_be inserted into vectors and used
andhadrgishe IMAEARER)Y bsfajedtor Suchapifdaging A ile Gimpejieatscesnarately may

perifc BRLIUAT Stkab O ANSHALSRE o Ol SXATRL e Abavenous

I njection, adm ni stration

IP ﬁjt ggt% UMSI &S%hlgglﬁde? zegtgen]tg %A@egar tﬁ%X 11§etr {]bﬁ{o %a?ﬁ@t%the execution of a

spc8ikicIBdsuéh d 88 4nJstic Td¥es orplRauBpRRAK! | cal preparation of
a gene therapy vector can include an acceptable

dllgﬁnt COhtaie@NoCRyd se a slow rel ease matrix in
ich the gene delivery vehicle is inbedded. 10

Al 't ?ﬁ@ ?éa?&ﬁk YnclYRE"iR 146 %ar? 9@9{!115?11%d g@@@ntgﬁbﬂsv&raﬁy\égﬁ LQ&h that the

can oduced i ntact from nmbi nant cel

lifer of rtlrmv drf&Irenlemrm%l;ents here mﬂasenwdemtd el ngyr @ctsar‘tmil «zmakt@fnd by the

maten l gpgl?aémrmﬁoengg Eﬂh% e’ghélg%g%gmt&lpg g?ay contain lyophilized

mo@@lﬁﬁﬁ%{lﬁ)dtﬂf&e@lﬂqedﬁé BeflomBuerdr Ukdt hate 668Ppd ket iRler a heutral, non-
therapeutically active conpounds that are usually

reagipidl gasdsuch as meraggnd mingulest man cayfsist héammultabkﬁ:tra@@mlswh as glass,

or%I,aIrllch[:)qo gﬁ%r ?ﬂglllﬁ 2% ﬁ?ly@argv at%NR stcg Vet gon: tsltcgratsm gtal or any other

matdpiar gf@[daﬂy empasadeo heldetagonts! @Eﬁ@k@inb}és o€ s@abdld cdhtdiders include
to per kg patlent body wei ght per day which

sma%fhb@éle%l ¢ magt & Bdricaed ifiog singfar rwb%tme@ ag @gwylespgnd envelopes,

e % I t

thaP’ %ﬁfy éo%g SV of ?(ag hgé;(f %;/Ar? n%!rclévﬁrs)ra{é er g%f) Bf‘tag %(1)%)?, 8(?’%161{ (c)ontalners

inchido u¢st hﬂﬁs,n@élk,gﬂ@ks lﬂmj/es ﬁyrﬁlgles ainltlee dixs a@enthm‘fzfsl rnmyahave a sterile
be about 0 01 to I% ?gl aboué 0. 05 t8

accw/w ﬁlé? %{sa%,botgp }518313 séo ag@a RI§'SS Ib errmc injection

nedlld higther B(‘)rﬁalﬁé'[@ 91?1&13%< hgvd %@%nﬁ@)‘tnﬁ%tsotﬂag at® sébalaate(p b3 a readily
to5or 5to g per day. For oral

renghablai suembtan@nthat lport gepowil t paymsts ahe qongbeenbl|ty mix. Removable
%% ovi ded %nﬁihe fogn1og ta@lets containing 25 1.0 to

MEFOFE w1 0§ 2t é?”fﬁ@ bt ¥%Ge i ngredient, particularly

1.0, 5.0, 10.0, lgéYgo 25.0, 50.0, 75.0, 100.0,

15000, 2bwirections m@’er .0, 400.0, 500.0, 600.0,

750. 0, 800.0, 900.0, and . 1000.0 mlligranms of the

act Kite maygsbe peppliss vikeinstyugiospempterialg) dativetensomay be printed

on bgfer dOSARE sﬁ‘t%trate, and/or may be supplied as an electronic-readable medium, such
as a floppy disc, CD-ROM, DVD-ROM, Zip disc, videotape, laserdisc, audio tape, etc.
Detailed instructions may not be physically associated with the kit; instead, a user may be
directed to an internet web site specified by the manufacturer or distributor of the kit, or

supplied as electronic mail.
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the patient to be treated. The conpounds may be
adm nistered on a reginen of 1 to 4 tines per day,
wW@e@Bes®@ y once or twi ce per day. 30 However, P€TES2007/077845
speci fic dose | evel and frequency of dosage for any
9. fanthioatiar theeapyent nmay be varied and will depend upon
a variety of factors including the activity of the
speti édrain émhﬁmmdtsﬁﬁ}phﬂ}dﬁdeuttothdmhahehic()m@halln'glai Wit antagonist

and | ength of action at conmpound, the age, 5 WO
is SATOBFOBTODSOPbReLED t%/aésm e %’éﬁwnaleth%fwutwg@mnd/or adjuvant.
In Q@ﬁélﬁ he];mﬁcﬁffmel% €the H%ﬁﬁoﬁﬁdt Ila tf&f ageqmlg'askﬁé}ﬁbtﬂ&ag?utlc agent,

excretion, rug co t|on the severit
gromhhe mhfdluoqu | apentc O(D‘Id ictyiotxic aagdnit Hikehaestoxumderchoiasiga maytansinoid,

t Kits,.for. conpositions The co i ons
calteB S it G oS ticlibyi TR BT B iGed "

a kit, 5 container, or di spenser together wt

i nsﬁvﬁb%qnaﬂ%atwarth%ramewgtﬁi a'?qv(?r?ncwg%ﬁsgeﬁb ned &dmagstéaﬂon (where
tW(E 8¥ gré(ar eth éﬁ%e%%gﬁge{}gqggﬁéleg glfe ‘Fﬁseh&ggeggig demah{tQ FottMations), and
seplaf&lﬂ@@ﬂ%ﬁshytldjxeﬁmwhlah%se Sdmhliapmtﬂoa@lfag’v wfantdgenist can occur prior to,

SO RO D) 5 W R i (RO BRSBTS A BaP e gt andlor

adj[Boht 2ASWnt bR E@rﬁﬂ@@B@uéeﬂ 8 ePRbALBoE ANh Il th@py.
facilitate the execution of a 10 specific test, suc

10.281 %&gﬂ,]qﬁgl c tests or tissue typing. (a) Containers
of vessels The reagents included in kits can be

S uD?hé l%d efi;tf A 1%'6@ g Wnt%{l ag{)] stsfg{t }1 u?e 1%I'%hé gr%éa tdp S otL 4 {ngdicarnent
nt g nponen are deareno
uschidl Sor hedingra Wlnt ﬁfeddttd@lydlid‘lr&er ﬂﬂh%pbcﬁﬁs a@fecﬁ; te Wnt-mediated disorder
. container. For exanple, sealed glass anpul es may
1S @B¢ai n | yophilized 15 nodul at or subst ance/ nol ecul e
and/ or buffer that have been packaged under a neutral,
nonThe édterving egggpleg acehingksded tq ég@(pnstm‘tmp@grembodlments of the
prege(%lrtlsnll\?etntlgn Fi‘P é/houyd Bg Q recr:TQt ) atlhb S I'fql"f‘%n g}e rf ’that the techniques
ani ;ycar%onast
dlseleGd 1nthhEt &ﬁhlﬁpleﬁﬁlﬁamfoDdSW&Bp’reﬁhh @é’chniﬁi&éﬁﬂisadvete}dpbﬁ ﬂid 1§nventors to
enpl oyed. to hol d reagents. O her exanples of suitable
function Aicheisthenppeiics rh%qngetgm lapd thlhsagathﬁ9 ggasidered to constitute
re?e%érd' ﬁ@&e%dfog E}Q%&IU% ! @fov?b%@ts RS ST BH ﬁ'{% sho%ﬂg in light of the
envel opes, may consi'st of f0|
prebatt elisctusste, spirbeiats thdtumn’yucrhaﬁgesamndjel myde @ thespecific embodiments
cont al er t tubpes, sks,
thafgedislos ieﬂﬁ ﬁﬁ@ﬁal&a o P refiesiieut IR erfkes the spirit and
scopk &t th@ inRGEERS RO hfer&led cﬁecd ﬁn@@hfo'u? tHaWRficBtion are expressly
stopper that can be pierced by a hypodermc injection
incopetited byOrdfieenason theiimentisctyrhyrelave t wo conpart nment s
that are separated by a readily renovabl e nmenbrane
t hat upon renoval permits the conponents to m x.
Renovabl e 25 nmenbranes nmay be gl ass, plastic, rubber,
etc. (b) Instructional matEampls] Kits may al so be
supplied with instructional materials. Instructions

may be printed General Protocols

Mammalian Cell Culture.

Human kidney epithelial (HEK) 293 cells (ATCC # CRL-1573), human ovarian PA1
cells (ATCC # CRL-1572) were grown in 50/50 Dulbecco modified Eagle high glucose

medium, Ham’s F12 which has been supplemented with 10% fetal bovine serum. Human
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on paper or other substrate, and/or nmay be supplied as
an el ectroni c-readabl e nedium such as a floppy disc,
WEHRDBM00DVD- ROM  Zi p di sc, videot ape, | aserdi BCT/US200T/077845
tape, etc. 30 Detailed instructions nmay not be
tergpbuys | deatvey MNEs3ciAkEd #TRh-10A®) knd ;Tera?s{(AAGCHHTIs 806) cells were

may. be. directed to an interne b site ecified b
maf R gL A e PO RS L TR Bogpe seim dnd NeCIT
celRUPAIGEE ASL 208 ORI faifRided iBRPVA SRR Q0Rith 10% fetal bovine

PCT/ US2007/ 077845 9. Conbi nation therapy In certain o
seremb odlil welhiisgs wershfarthercepp lcowhtetovithy 2 anMogluorng. iagd igo aenicillin-
SHVW£nq9tag?p§s£ %jﬁ adm ni stered in conbination with at

SPERYCIR AR dlé'% 9? t herapeuti c agent and/ or

T ad'uvant.1 In certain enbodi nents, the additiona
—ﬁﬁﬁég§§b§¥L%9§§@ﬁ¥§¥§§a chenot her apeutic agent, 5

growt h i nhibitory agent, or cgtotoxic agent like a
{ oxth pregeitionon tiastesiteis k) 800.00% HIdkBmd () 100,000 PAT cells

(Aﬁgéi#bbg\tﬂ- Psng,ai‘iib@ﬁg,_tM&ah RIPL céﬂé%&g'lp\r%é& IROLUIPWRN of a 12-

the like. Such conbination theraplies noted above

wekndistingas) eontuiune defoddritransicctddnson Ceilbhevae ttamsfeoted nwitke 0.375 ug
thera&gutic(%gents are included in the sane or

TOggloar Hrstato Gl at -8%) 0-0armee LEEba? 8t &rcapiMrhiRds Wik Fygene (Roche)

and B Mh&s %@?te[raﬁ@g?i&.SMe‘?ﬁd RYs BhanBe {}9 %Qltisaglﬁll%' e or treated
occur prior to, 10 sinultaneously,” and/or tollow ng,

withdffirda slonat enSoilohd) @r sdidi serumn sdmplbefon pe atdicomd €024 hours before

and/ or juvant. A Wit antagoni st cap aJ so be used in
haf&%%ﬁlﬂgnaéﬁgﬂuwrtshwwad? ilarfﬂﬂﬁ)i?tsﬁgﬁdlélgzr e cmﬁcee_i fines.  Cell
wert Rarl QY& 901166 g}’ lof8Xs3c\OLis %ﬂf@ﬂ@ ﬁnlflvvfﬂ{s $3E 137 mM NaCl,
the preparation a nedi canent useful for treating a

ImWHhEGTR]i 146 @ditahi Xai00ei0%IGlyeerslpé s Mt MagspedtmM D&T, 50 mM NaF, 1
Wht - nedi at ed di sorder 15 is cancer. The follow n

mM NP eanhptsase nkigpeoadeduniicatcatle np ercepssarpd using Dual-Glo™
[ t fqvent i - he .
B S
(Petrlaa fiihingr) e $ucidiérssd awsiedy imas hbwenadizedvipgadsst Rt /afaotivigw
represent techni ques discovered by the inventors to

function well in the practice of the invention, and
t hus can be considered to constitute 20 preferred
nmodes for its practice. Hpwguplo2those of skill in the

art should, in light of the present disclosure,

appr eci at e t hag, IRy cohT963- iﬂgTig?‘g(geégﬁ%st gtei y

speci fic enbodinents that are disc n

Cld 1{%hﬁxg,<%58 or simlar result wthout departing from

1 scope of the invention. Al references
j hr ough specification are expressly

Fr%&%ﬂ#&*‘d‘(‘ﬁ%"@ﬁﬁé&& ence in their entirety herein. 25

Exapple 1 CGeneral Praqtocols
EPgures 4A anla ﬁ show the sequences of the Frz8 (156)-Fc and Frz8 (173)-Fc

chimeric constructs. Figure 4A shows the longer Frz8(173) sequence. Shown in gray (i.e.,
first 24 N-terminal amino acid residues) is the leader signal sequence. Shown in underline
(i.e., residues 25-27) are alanine residues that may be present or absent in the mature protein.
Shown in boxed text (i.e., residues 157-173) are the additional sequences of the Frz8
receptors that distinguish the longer Frz8 (173) from the shorter Frz8(156) chimeric
constructs. Shown in bold (i.e., residues 174-182) is the linker sequence, while the sequence
in italics (i.e., residues 183-409) is the Fc region. Figure 4B shows the shorter Frz (156)

minimal CRD (ECD) domain sequence. In gray (i.e., first 24 N-terminal amino acid
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Mammal i an Cel | Cul ture. Human ki dney epithelial (HEK)
293 cells (ATCC # CRL-1573), hunman ovarian PA1L 30
W@ 200803108TCC # CRL- 1572) were grown in 50/50 DRECDESWOT077845
nodi fi ed Eagl e high glucose nedium Hanms F12 which
reshiass)bethe Isadepbigndst@dnoe.t Bhdvadenf etdatlineqizé. nessleeun-27) are alanine

resﬁlﬁ%ﬁ {;1@587 2)%%508&3%%0%9 gTéleJl% g ggogglggﬁov&}ne&l ! ?C{T?i e., residucs
151-AHGE B QB ke fiRhéS WiBIe&he B@*u@h@ meehlicd (M Ge¥idSes 165-391) is the

medi um suppl emented with 15% tetal bovine serum and
FcN@BMT  cells (ATCC # CRL-2073) were maintained in RPM
suppl enented with 10% fetal bovine serum Al cell
|'i nébe Werdél Soprtichenstsusp pias wendterttod dsifolows/ c@)NIAa:m:mréng Frizzled 8

% | ] st i 7C . ,
res b EsB oyt s omed it R BOTKE hfia Xl St Spk Erferiggd plasmid.
WHlfeaﬁ‘agth@q{dn%‘l clhh RO e%dHﬁm&l@H‘ Sbquécel §RoaR 1|aéﬂmcal protein

I's (ATCC # CRL-1572), NCCIT, NTera2 or Tera
Secmemc@ (glgatre@mehmyeeémbmeﬂ dﬁ tlas tloningeprocagiugh thq\mbo@& terminus

Q bef nsf ect.ions t cte
of t%e ;15%2580 s%d tfd el.'ﬁggqo tﬁ/mclwéss o4 umega{g%} fgef (Sizeﬁnaub(FG%wa a short
linkdy rbEbd (e.9., Oid s BYAGAEEGWTY (S HEY g5 MO ( ROC hLdreatdid BE8-Fc fusion.
24 hours post transfection. Media was changed and

A fapal lcensfiae enmti%elai@@méue& qfdae® d Thocloningny sapsifosmed using standard

mogé'&h%? %hO%ﬁ%Bh@g 'ﬁs&t?e'i Sk Sé"ﬂ% A ?O(gaoert%Pen?Wéz%k&E‘% Molecular

AR I ons wer
dl@dﬂ;‘ 4iYiole 9 mjihﬁﬂélely&ﬁl Sonb)or Piolten iwidi exptosebdcial Chihéseddamster Ovary
C§$ were harvested in 50-100 | of 1XSJC lysis
(CHQY els- (20 mM Tris pH 8.0, 137 m\/INaCl 15 1M EGTA,
1% Triton X-100, 10% d ycerol, 1.5 MyCi12, 1 nmM DTT,
50 Ademayely, thﬂwwmnmng)@oieéaﬁle Of rﬁ*iziblOtf ot dgngahlifferent than

deﬁgHQé I%glgélg'lg e g y kl A ?‘%gé%glééaéﬁl ?lell %Mmatlale linker sequence

(e.  CESGGEG VN (SIPQHEDVNGI Gﬂ)rhaymlstomaﬁﬁd. (Perkin El ner).
Luciferase activity was nornalized against Renilla
activity. 20 Exanple 2 Construction of Frz-Fc chineric
nol ecul es C oni ng and expression Frz8(173)-Fc and

Frfpg%&@ﬁ}pll‘;gcghgpﬁ&§ 4A and B show the sequences of
the Frz8 (156)-Fc and Frz8 (173)-Fc 25 chineric

conghl ué‘otn§t§%é: s O ethéA\Kﬁtﬁomaﬁgh?st% O\Qﬂf? r %ZF‘@&F @omalm component

sequence own 1 n gray I . , I rst erm na
corapiiging Ecald Fr2s iRz Przd, sFreheFiz6 abef/, Fragn&lz19e gt esFRP2, sFRP3,
nderline . e resi dues 25 27 are al ani n
SFR%;‘E Oaé Wﬁfe ?fﬁ?t%%%}ne% BRI S IgHEERethe A Otcﬁ f—‘raﬁﬁné  for Frzs.
FrR! P8I prz4 ﬁ&@w@nd SPREX Gt s%’t’aEloﬁéd ﬁm aPRK A diNdsdidhing Xhol
are the additional sequences of the Frz8 receptors

and Wacl. dirst, ifrguitsn7.t Fed) brrdlr akt sIRRA w8)e fulmhnedanto a pRK-derived

plagnhl% Bsenrlg %12%18 én]d5%1010 erl({nsa'ﬁljp‘f, sFrp2, and sFRP5 were subcloned into a pRK-

derived plasmid using Clal and Ascl. As with the Frz8 constructs, the carboxyl terminus of
the Frz domains were fused to the amino terminus of a human IgG effector domain (Fc) via
a short linker region to create the chimeric Wnt antagonists. Figure 7 (A, B, and C) shows
exemplary amino acid sequences for these constructs. The leader signal sequence is shown
in bold with italics indicating a non-native leader sequence. The linker is underlined and the

Fc component is shown in italics.

Figure 5 (A-H) (SEQ ID NOs: 115-129) provides exemplary nucleic acid sequences

for these Wnt antagonist constructs.
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30 constructs. Shown in bold (i.e., residues 174-182)
is the |linker sequence, while the sequence in italics
W@ 2008/03100€si dues 183-409) is the Fc region. FiRUrESMB/077845
shows the shorter Frz (156) mnimal CRD (ECD) domain
seqAdngoetivd mogptayts(danebe nfade 3¢ dplimi:dt ér mivoadctiany oo stability or to
acjd 8 2008/ 031009 PCT/ US2007/ 077845 resid :
prop eyt bg s SN g  S B A (GhGHATT F BHAERABOty. improved
binding€ehardcB$isHEES TRBsc2donsB&s dhABNIMAide! 1BKAUBSt hRAYIFBMNt than the
_ be present or absent in the mature protein. Shown in
linkeg$ af the above-dassiibhdeWnt aBZgong4y. Fer exhaple, ak eltergetipgengostruct of the

ile.the segue i B htal i.e., resjdues;165-3 :

Frafdq by FRRIRE NG H 33 pit bfenn b EERE AR d TS domain
int€ QPRI detied Fgsrhial hsasBstXPNAJ € dint tisigl thZ TS EAGGGVT (SEQ 1D

resi dues 1-156 were sub-cloned into the EcoR and Xho
NG 7 prengide dinkeako dieseithebirzd daggingto theAke fempiat i ve human

cDNA is preferred, alternative sequence encodi ng
Proteiedsolation protein sequence (e.g., nurine) may al so be

used. In this cloning procedure, the carboxyl term nus

of The Wniz8ntegmidt udedet© ptdienanvano itodated nas 80%apimitgeby affinity

| gG eff ec in (Fc) via a shart 10 |inker region
conp g E8” hlubel o det) Pobes ety 1 b EE neeregutes
weR séfafdted Cﬁfrofn'rlsdif?l@rs b fdsfidk SRASE IS ErdeRCRDES (é}ﬁgl{ealthcare) gel-

resi dues of Fr z8. The cloning was perforned usin
filteatign deptuinn. mdiretenl entiiyodrsigprocessingi efuds qnmne ubwhines tajrgmove the

sighgpdence i B0k bR REPeardiaf g el ol kB PRl procin i

cstiallitiE 36 HIApRLRF thMAPB% (G ¢@). | Badoldxid\ IERINAFi el Haterial after
t he cDNA encodi ng a Iength of Frz8 of a length

purgfiqafien rgometn andlbose thiapdd BYeng.ously (e.g., 1-173) may
be used. In addition, an alternative |inker sequence
(e.g., ESGEEGVT)(SEQ ID NGO 69) may al so be used.
Frz-Fc and sFrp-Fc constructs 20 The constructs for
the Wit ant agoni sts wit h &xlampkz3 ed domai n conponent
conprising Frzl, Frz2, Frz3, Frz4, FrzS, Frz6, Frz7,
Frz9, Frzl O SerifIStabiliaf FEASRPSchinfiridRfAoletiles FRPS
were constructed in a manner simlar to the procedure

desgfiiiflectufiRs i &R serluhZ Atablifty 3of iz Frzdtl 725-ER '&ﬁirﬁé:rﬁp%onstructs

~ were subcloned into a pRK-derived plasm d using Xhol '
indigatpdabaetithe pnstructiyagey limitody in wyq Balfifife| Bhe andve PreEbility was likely

re subcl oned into a pRK-derived 25-pl asni.d j )

i P HASSHREIET e PSS S e P BN BT the Fricted

recSpBE | APAnEMIt O Thep RER (18N IP¢ ecori3trasimdesctibedgn CERdm@IBd2  exhibited
Ascl. As with the Frz8 constructs, the carboxyl

incgeapqgh serum stabilithgverthe Heathl Me-Frerdhymisemde srien ceninigstod i.v. with
10 G OF Bl A 4TS SPEPEL RO 2, SRR, LRI w Sposific ame

poiatst agbmaysed fer gotak add (aAivaBproacid. E)gushdnas shexangl angunoblot for
am no acjd sequences for these consiructs. The | eader

hurgry _ﬁaw@é&@ﬁ%& HeSPTOIHWATCSE it 15 8t w6 4ol goppared with 25 pg of

thehﬁg%&ﬁ% r}gll‘i@ieao[?—ﬁgﬁ{ iPe 11828856 SEAYERCEetcctiifte ihNBImI B h after

rl'ined and
administration, whereas Frz8(173)-Fc was not detectable beyond 30 minutes.

The activity of Frz8(156)-Fc and Frz8(173)-Fc in the collected serum was assayed by
measuring the inhibition of Wnt3a-dependent TOPglow reporter activity in HEK293 cells.
Although comparable in vitro potency was observed on treatment with purified Frz8(156)-

Fc and Frz8(173)-Fc at 2.5 ug/mL, only partial inhibitory activity was recovered from the
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Fc conponent is shown in italics. Figure 5 (A-H (SEQ
I D NOs: 115-129) provides exenplary nucleic acid
wGeewaeswes for these Wit ant agoni st constr uct BCT/BS20077845
2008/ 031009 PCT/ US2007/ 077845 Alternative constructs
seremnofbErzfEd8)-Fo-tepted mize dofleated 30 antnutdst afteo prattmbadninistration. In
r to provide fici char act ics, su
corffast e BRI B A GG OWBIG BTy T e Of Frzs(156)-Fe
treahéc[‘ﬂﬁd&o?ﬁ‘@fcﬁﬁ Kdur$ bt 2dmIMNSSRionORTh UEERLIFBYy N6t iHEiBition for at
linkers that are different than the Iinkers of the

lea@thmucﬁe@agurbébBWThﬁn sagdeaidsmenstrage thekdaire8(1m molecule is more
sta terr‘}at %on 1t1 %0 Erzggl 23- Fc chineric
rotEVR t‘@E’cS ey 445 R " made by subcloning a
B A S P S AR A o e

ratep%Ptu'ldil@asE IiRkehot %fuﬁfee ak %}I)_Esfeafgtodﬁﬁ‘ﬁkﬂlgt Qartilg thor volume. This
domain. Protein Isolafion The Wit antagoni st chi meric

subopbmel efficewst s illestlataddd Higurs 190skopang & \grapp offthingl vglumever time

res@%ﬁF Ul{réoa g apngesn?ﬁ)vﬁﬁs eli,,S) %‘ng/lglgna I% gémB%nen \l];“\é cﬁlmerlc antagomsts

mcﬁﬁmag ateeldrzm% WJ'?-@UTﬁfo‘iecmé Pas SBiYCaseMErtha Mupwdrem 1 tymors were
200( t hcare gel- filtration colum. Protein

tfamsﬁ&ﬁtthlytoath@ memiatn@ of athyeigadsonicer #drdigg pgs administered IV
nfirmed by Ednund
ot o in s, R DBy MR €8T, ol i's. et mat ed
to be greater than 98% (Figure 10). Endotoxin |evels
of the material after 15 purifi cation is conplete and
l ess than 1.0 EU ny. Exan‘gg rum Stability of
Frz8-Fc chineric nol ecul e Xlamp%q studi es of the
serum stabi li t¥ of the Frz8(173)- Fc chinmeric
constructs ® vy phaaactidneticsof E5m 1Pk Chad a
limted in vivo half-life. The in vivo instability was

| i k&hg in dive phermpeokiretisent &1 Prdicase tﬂs@évlaged@im%@tlon of a

sm%le cfose 9 f% glhn?el% ag gqf,\:% Ollrng&gﬁgvlt r%lerJ l(a:eg() m %eﬁ% Jnto nude mice. As

repE?tédrﬁ)rh @1g’hr6><ll3l dudt &@cussd‘& fieSedn ek WRagipad bbloty tl@&\/ FfzS Fc reagent
the Frz8(173)-Fc.. Athymi c nude mce were injected i
display ¢ blmba%?ll@mé‘ﬁo@ntfh’éiﬁ e g al7dysescAGer q:ﬁlzlgl(éﬁ’aar Ihdose Frz8-
I
Fe B 4P ¢S T G fchAnEREE WL LGB S B B Wher 1P dosing:
(3) sheanmn carofi ahsnum@i}BOtmlﬁdny ahdii@@na Relfuifedftaboated eays. t Béoavailability

otein pre in 1 gL of serumand conpared with 25
Coegﬁmsm A%ﬁléf’/ég]gf@ééglzv‘é purified protein (P).

Frz8(156) - Fc was detectable in serum 72 h after
lati on, whereas Frz8(173)-Fc was not
det ect abl e beyond 30 mnutes. The activit
Fr zB¢male pthymia nudqzmzcs(axersapa%d ipta herogps Déb A @t teebag of quantity
t.he i

ssayed by r hi bijt]
of %g ggrn 1 threg Eimlaaggti ng\?\é}%rnlel%l tr tlorn aég ouP/I » ;r;rzlrg IQCI—JE%ES% intravenous
(IvVgeGtap 2: Frz8-Fc, 5 mg/kg, IV; Group 3: Frz8-Fc 20 mg/kg, IV; and Group 4: Frz8-Fc,
20 mg/kg, interperitoneal (IP). Each animal received an IV or IP bolus dose of Frz8-Fc
according to the group designation. The dose volume administered (5-10 mL/kg) varies

depending upon the concentration of the dosing solution and the weight of each animal. IV

dosing is administered via the tail vein.

About 125 ul of blood is collected from each animal according to the following

procedure. Serum is stored at -70°C until assayed by ELISA. Sample are drawn such that
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Al t hough conparable in vitro potency was observed on
treatment with purified Frz8(156)- Fc and Frz8(173)-Fc
w@e00g/051009/ L, only partial inhibitory activitBCIES2007/077845
recovered fromthe 90 WO 2008/ 031009
n=PEhiB8200Rp0OIAT.84bxtrs enumalefarérnssd Hé8 )prédost rseaipled cofletion and/or

colEghort 5t Bk pism et i Bl e T P @i Blsed Tor the first
twd BERYEMEd 1A bhigna3ehisi® afterhstaR(dyR8) -Hof thd {ﬁ%@lt B8RhcPHiRE blood is

for up to 24 hours after adm nistration, w '
coltpetedctiablcerdizygick aofl abahi binliipalifuntedainto Refalats. 7Onhempge will be

Figure 11B). .These studi es denonstrat hat th

user ISttt e BB CTRITAS A PO BSeh fopgscarch use
Eadohigial ecdeagetnoIP h61as 0L 18) mil Adldhict 4s0faidl dplat&Bent after each blood

Frz8(173)-FC had suboptimal efficacy and acted only to
collesHom dimapeint., Regragrbifah Hlesds arg merormpsd yedey ﬂﬁqﬂo‘ﬁgne anesthesia and
terBRP Sl et LK 00 KEhHfd Dl AHTRECAL ! onihfl S cuthanized via
cersicavdisigcaiogruapgér amkbsthesiaftorohafieal bloeid drawe  resul ting

fromtreatnment with various Wit signaling conponent-Fc

chimeric antagonists, 10 including the Frz8(173)-FC

nol ecule. In this assay, the MMIV-WNT-1 tunors were
Redi@nspl anted into the manmary fat pad of athym c nude

m ce, and drug was administered IV at the tinme points

i ndi y:.the: t.h -axis. 5 )

v e AR e LB B PR PR e TR Srctowi Fras-rc
showhag detediannetsewsn atf 7 #ayz 80d H6yordGrave botht Hsoretimigyke 1.V. or 20 mg/kg

I.Pg ’%Iﬂe{]gﬂ)llegfj{z% }t%n?f{rqﬂ? ilbqal’igﬂélﬂg‘(ﬁl%%}e ﬁlgfhi w;lors }% Eig}tlsﬁi actont:lir’ols, serum

L e TN e T

santplphasilcated fori hhvurent BA°Chamtte thei eenpit was thedasesed wWith &DS loading

sin I\, or | P dose, Frz8 20 Fc. displays: (1) dose
bufgqrcfba&)%leﬁcﬂ.?g}h% Beat sepum frﬁmeg(tﬁ{fg‘@fierplcg ﬂepsrai%vﬂ Hln(as)a negative control
(lad&PLsRdyi on after IP dosing; (3) clearance of about
25-30 m/day; and (4) a half |ife of about 4 days.

Bi oayail.abiki effijci -:Afgé]ﬁ}g@%= %e AN
pr otp1 c%{s @élj{r)’ra{l%d a}? yr#éc%ng%éhlmace are eopfgfg%gept}nisgﬁgl 4levels s
detgmaingd fiofn 112, plommbdukitsisi sudyf  §pevifié pyrio@Sofofimdringude evaluation

ov TS5 L B8 MRS AL BT SLE 8 SR AW cimination
admini@akiGn ih Yud CrabP aBall Fod&: FEuARs Trk@nt N pRAR I MRentrations,
4. Frz8-Fc, 20 ngl/k interperitoneal (1P). Each

whileindividuelc ity gimn réprcsont (e borags stose lofelFof §rafeFc protein from

. accordi.ng to . the ou i ghat i . The dose vaol une

ind e Pt o ag B PIESR B P it SR RS oS Phameters for a

bipB&NIE ﬁﬁki_élaéfi as-ot p‘hblﬁnéé@_ﬁh@@c_ss OWW:I!l @aseara@l 20 l?@g/leg 'b% Bith®@fthe i.p. or
each animal. 1V 30 dosing is adm nistered via the

Lvtrghie, gemparaplg srum fayels affpraicioticre sickis¢epit@n 4 dayreédyection and
the%t%tgﬁll WQSC(?e?JCg&{bﬁ]@int é%r&tﬂ %pftg I7I (9&%.n1gftel‘ L.p. dosing at 20 mg/kg, protein was

rapidly absorbed with a 7. of ~8 h and bioavailability (AUCp/AUCry) of 92%. The
clearance of the protein was ~25 to 30 mL/d/kg with a half-life of about 4 days
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procedure. Serumis stored at -70C until assayed by
ELI SA. Sanple are drawn such that 91 WO 2008/ 031009
WERMBSRAD7/ 077845 n=3 ani mal s/ ti mepoi nt. ExtPEI/US2007/077845

animal s are used for predose sanple collection and/or

coll ection of blank nouse Eemph 5Bl ood is coll ected

wWth a retroorbital bleed for the first two

ti mepoints for eBolliagaffhlity ofHradi@hicdécuddsi ve eyes.

For the final tinmepoint, blood is collected via a

car ¢th@additibs of AMFeb@taid torkhd Brz8L 156y Abdins tEu1td in an increase in
tubes. One sanple will be 5 used to determ ne Frz8-Fc

bind e finitaforoWngacoft avsr svoaragpitpdesh diigers didvdsangngirates the enhanced
abi[niﬁrso r%@-Eltslft 919 WIﬁQ% grghal{ C\%ﬁ l‘?nk%la t& E c@lﬁerlfcc' Fe fdo&lgm Figure
dal'fhe as I |d re L ereac

14864 dreldsh Qraph Iolﬁe PUhi3t 1n1ﬁ®1hbﬁ! @sdaiy Toﬁ twd H.ﬁf&(ﬂﬁlt @f@aratlons of Frz8(156)-
performed _under isofl| orane anesthesia a

FCp) Bigyee d¢Bup %a%le?onéirm&gamen@r%wOizﬁhﬁésq%teﬂtFm(l%) CRD (ECD).
I
S o AT R L POBERH: &P (o mDls L R REers (Lane
2); Rind uedacdBRrz8 EEN (liﬁjlqhﬂltd I)t Tofis gelnnz@tatsseﬂlamhé Foz ECDered in the
treated with Frz8-Fc show ng detection in seruma
binglgasSd® AP AGT Fo BET LS s CrpgeRe Mooty woght.
mg/ kg |.P. Sanples were taken fromindividual mce at
4, 7, 10 or 14 days. For controls, serum 15 sanples
were taken fromuntreated mce, Frz8-Fc protein was
added to 20 g/m and the E§amwk@@ i ncubated for 2
hours at 37C and the sanple was then treated with SDS
| oadi ng buffer Bimbiegadtivsy ehirz-FE€ahimamnasm fr om
untreated mce was also run as a negative contro
EL{S4bel ed as S). Figures 13B and 13C are a graphi cal
sunmmary of Frz8-Fc serumlevels as 20 determ ned from

t heFPhRK REIakiiALsT Bie SV H03htaddRRE i the GeRSbF 84848l EMBA micro titer
i ncl ude evaluation over 16 days (Figure 13B) and 2

plagpaPaine Ryl giisasp.1ReEhestry, MY Fwergi (@ngy)@&l @,egp,lggt @ntl -human Fc (Jackson

el i mohat | n mnis t|on in %§§
im GG SO SBRPREPAT o rdrle MR B Bt PR FR wetweld

Aftengh b etaiht dakBatial ftLCT ﬂféH@BlﬁﬂbnﬂiJﬁﬁmaﬂ %%ﬁuﬁ)ﬁrwum decanted, and
| evel s of Frz8-Fc proteln from individual nice as

theqaatey wmédowdamﬂsﬁo ulingrOé bi@R tugfen (%Qﬁmmtylnmg Q.A% BSA and 10
ar a for

25 bi
PPIG LY ét | i-ﬁ%&%% %&0% twpgaé%%’w&htgﬁgpe taglléatlon the

rabbit Qtntlﬂﬁmaln Re cda&!dlﬁﬁate@ QERalaiHee tBRE lﬂﬂﬂéseMﬁi svas buffer (PBS 0.05%
protein were achieved within a daé i njection and
fn

Twotie 287 Gl H0 was aEbelable Frieded lim Usdeis Hagdfusion series with a
coﬂ%gltlt?a[tb JQI\'}\%ed a‘?g_ 3ho g/rﬂggﬁ%’thg epdm d bﬂt?%%s%%ange In assay

sor mx O oaval
buffAUCBS/ AldGlyihg 0f 599 2BA, Thes % CiveanaliCeanaf 10 figm mr@ctlm) Rwere added to

thev£ssag;pzl§te t(5)5 Sgwrerﬁ)/ dAF[gr eymlgohm?nut[]ea 1|nf01-1‘t|)alt1fo§ a?froo?r? ?elrjrtlpe?atgraeyvglth gentle
agitation, the assay plates were washed six times with wash buffer. The remaining bound
Frz-Fc was detected using a horse radish peroxidase (HRP) conjugated goat anti-human
IgG-Fc (Jackson Immuno Research) diluted into assay diluent (25 ul/well). After
appropriate color development (10-25 minutes) the enzymatic reaction was stopped with 1M
phosphoric acid (25 ul/well). The assay plates were read at a wavelength of 450 nm with a

reference wavelength of 630 nm. Sample concentrations were determined by comparing the

sample OD against the standard curve fit using a 4-parameter algorithm.
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WD 2008/ 031009 PCT/ US2007/ 077845 Exanple 5 Binding
affinity of Frz-FC nol ecul es The addition of the FC
wQ@l008/08100D t he Frz8(156) donmins results in anPCHURWATET7845
in binding affinity for Whit3a of over two magnitudes.
BlAtqger e 14 denonstrates the enhanced 5 ability of
Frz8-ECD to bl ock Wit 3a signaling when |inked to a

di nBiguee F§ ddamabthatestgeot eiddidg ity Wnt3aChDtigr BpB(10f156)-Fc chimera.
Wit 3a i nhi bjti on assay of two different preparations
Thigfchppgigpreigin werammegiruplofsts ¢ Sieogel" EIneotenineg Pissataway, N.J)

AR 8y a0 S5 AR (G o5y i oo, v.c

al.,mbIMduBar. 288t @65 -SR03 Bleflg, cazhgxyarethyl&edl dedrafrtd@sensor chips

iep BEGHATRE e A 4s 34 TA P A0 e ifghinoproy-

%dﬁﬂﬁé d'if&thdedt EXRAEL R yARKSGIERIMIRT QNS ding to th
“"Exa q? Bi ndlrnge g%?l%l ty of yFr Z§FC chrflnerg?q )EEICCSOT e e e

Suppﬁeﬂib rmmmcmml udini wyecopn tiel Mnethanelangionivsas, derteetonklock unreacted

gro% hgﬁ? WaMe%Llln}Sé%te oatagl désltltn%ea%edt | at Eﬁ(ct) Nun 4\? )*(‘1%5 ol Eﬂd binding
wa§@sseshag byohc chafpena Bgpass Ghits é@@‘ﬁﬁfeﬁﬁﬁ of Ft’ﬁ’ﬁe am3a was found to
concentration of 1 g/m in PBS (25 g/well). After_an

bind\iap¥riFght As seansatn Greuse 13Ctherassodiationi of Wit madrr-Fe results in a
sG] HEABRSRHE G i A RS RrRLAGHETt cxres

noBEAina@WnB@.)20 ppm proclin). After a 60 mnute
i ncubation at roomtenperature with gentle agitation,

OQd1Bx rabbit anti-human Fc coated pl ates were washed
three tines with wash buffer (PBS 0.05% Tween 20(r)

andTlO. R SRS Wlﬂ)antag&ﬁstg% Zhdr8d-vFith &k Wﬁ’tq{glﬁds( Wnt3a and Wnt5a
dilution Series with a concentration range of

Wa&maﬁgﬁdnu)mg dhal O(HE s Mﬁssyduemut(ﬁmi‘tqﬂw,olnas Mgnle éPrag}e CA). This
in ass PBS cont ai ni 0. 5% BSA, 0. 05%.T

Syskop ¢ O‘X?v1 5‘“1% &W%FW@PF f p‘i?éeﬂ% b‘é%ja’tao'??ée“ts%s tas?ﬁy “fhe assays

weRt @nfuétd® bly/ el Inbubaink &nca kRO WikthiH&rohRE wlAdduR (QO ug/mL) with
roomtenperature with gentle agitation, the assa

antphemes Igfe fe-spagifie diasersars fss! %mwt%@hplmph@ buffﬁféd saline (PBS)

0]
TR L SR BTS¢ e
in PRSORC, CHYCKS OBithamWnG a lde Séas & 1. Oglkl/hll ) @\dls ithdnOadals$ &y the assay and

, dlluent 25 1 /well). After priate col or

incyiaf W@ientzsowtﬁ%ﬂlwe% éni Y, PRPEgsensos suiacs o ainutes in

PB§tV91|?rP@% MCHWBM 34 Fﬁlﬁ@lsd@p&{ b@tw%&il hel %t aéWéglnlu);t mgfé@ulﬁs and Wnt
assay plates were read at a wavel ength 50 nm w t

ligand wef efnemtafed/vanahem;}nh biff630 AlasSanpkps were performed at room

concent.rat | C ar i the . .. .
tenGRTE 1o WGAPREL | S hACs: HAUE D oA FEUGOf S hinding assay with
FighrdP 86 2 9R3veih ¢ Ah@AFdrh K8 bilSinBr 2084 @3#H34921-Frz10-Fc chimeras, Figure
POt US200 71 D7 7845
16B showing data from the binding of Wnt3a to sFRP-Fc chimeras, and Figure 16C showing

data from the binding of Wnt5a to the Frz1-Frz10-Fc chimeras and sSFRP-Fc chimeras.

The OCTET ™ assay indicates that both Wnt3a and Wnt-5a bind Fz8-Fc, Fz5-Fc,
and Fz4-Fc the fastest, relative to the other Frz proteins, with Wnt3a binding Fz1-F¢, Fz2-Fc,
and Fz7-Fc at a slower rate. The amplitude and linear nature of Wnt-5a binding curves
suggest a lower binding affinity relative to Wnt3a binding, as determined by this binding
assay. The amplitude of the OCTET ™ binding data suggest that the SFRP-Fc proteins have
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Bl Acore Figure 15 denonstrates direct binding by Wit 3a

to the Frz8(1-156)-Fc chinmera. This chinmera protein
wor@sasmone coupled to a Bi ocoreTM (Bl Acore, | neCT/US2007/077845

Pi scataway, N.J.) CM sensor chip at approxi mately
an aff00tyrfes pomSe sumiar shaiobdescd ifdyeldz yelfe? adddyFizi, Ghiesnmewhat lower

et. 5 at., J._M iol. 293: 865-881 (1999). Briefly,
ﬂm%%?ﬁ@%gﬁ%&%@?ﬁ?igngextran bi osensor chips (CMB,

Bl AcoreTM Inc.) were activated with

N- et hyl - N - ( 3-di et hyl am nopr opyl )- carbodii m de

hydr ochl ori de (EDC) and N- hydroxysucci ni m de (NHS)

according to the supplleﬂb@ﬂmhs¥ruct|ons

i njection of 1M ethanol am ne was done to block

unr edathéuition 06 Wst. SigwlBeg hyathetWeh Aintg gonised— aelludar assays

estimated concentration of 0.5 gg/m and binding 10

was Caliwlesssalysbyert per fomigesing29edpansekidity) sclstransfected with the

fu ion of tine. Wht3a was found.to bind Frz8-E
TO?B&)WQPH rtes da%ldlél PReRatQy £ SR aRRAPEE 560,000 HEK 293

wefdl O%laﬂé g ih@SHWER of Fo-wlll LY I\ﬁicg thﬂoﬁﬁnﬁefbﬂg%a’?@f%@tl&{s Cells were
response units over contro protein (E. col
tramstanass et 0.3760:aTEOPylewWhiBtage, CaOCDEDR041,%). (hegd AT, 001 mg SV40

of . the Wit _an |sts to interact_with the Wit
RL) vigh hygengrie, RRESEI A \MtZéahO%gO%@gﬁfP%ttPnusMﬁélavﬁ@ terged and cells

We@\{lh%aﬁ‘ﬁsdr Qf@ate? E}@iﬁ{ 9\%‘[9& albﬂ@ Wnﬂ\/gﬁﬁgng 3d'er1tIp§‘)WntTa!ﬂ'ta§0mst for an

system al | or the measurenment of protein bindin
addtiors! B34 dosorbesure hawestinpheAlhdideticms weer madomdwotpdeie media for the

sty g HAES W VR PPt i e Co PRl TG bp mvt T

pH06, EY IVIWLes idvPResANabs Tl RIRM, $8% BFLRBS).5 20 MgCl, 1
w't’h 0. 5% CHAPS. The unbound Wit ant agoni st” was

mM é)fﬁl?/eﬁ) M Wéedh 1 TN M dNa VD Samadi protease inhibiteBS €hdSPapGEPI0 ul were
Ei t her Wit 3a_or t5a (5. Qug/ was then added to the .
assayedaypinggual r%ubim%grw @Wav%@r?\?%ﬂm%&% 886 SYIOxD) @éﬁ cgisted in an

EnPSi8Ad JnPnbiEeePt g%?ﬁﬂslﬂfne? T [ RS R s O hactii V\g? Wi ﬁ&mdaﬁzed: ERinst Renilla
w th 0.5% CHAPS. The 1 nt'eracti on between the W

actamtyagoni st nol ecul es and Wit | i gand was nDnltored in
the sane buffer. Al assay steps were perforned at
I 00QeRStot tenipratadt witle WS awvel ttanefcotked Wt Rikd akd gtpsa‘n h@dition to the

shows_the result of this. binding assay wth & re . .
repRE- shbswPTigeteatd thess AddHiongl spamprgcptp W@aW{ﬂop%t way activation by

WIE%; ltobgfoﬁké& RS &hfﬂgeéaﬁgﬁmcﬁ' hay. 1%1{%!30)05 nﬂld?@ﬁﬁefﬁ OB 0S Biol.

I ng of Wit 3a t P- F¢ ‘chi ner as,’ Figure
4:e16 (30(HM n @Vntdataatl‘fat@incblﬂﬁe weire dicatgd o‘f\fltWI(E)ng/rmloWIhba and Wnt5a

Frz | -Frz 10- chi ra SFRP- Fc chi neras. The
sctpyabegtpl R Lt e WS Bt Wit 9o and- Vit - o
bind Fz8-Fc, Fz5-Fc, 30 and Fz4-Fc the fas%&
r el A 5pewpdn Figurst iéy and B, faofERe anieemistyiphmdiicd e pignaling to

Vargﬁll IdI: g eef. Zﬁotgl()ﬁrzS #Rdnf#/zsbec %#ow%d%bﬂlgﬁgl ngﬁﬁnon-r@lethe Wnt3a signal

I near nature I ng curves
ands ls@éfaian‘dy I mh@rtedaitlnedi\ﬁgtSaf §igmilt y Fradtiad, | kre24Fo, \ind 3&z7-Fc showed

bi.ndi n as ter ed. by this binding assay. The
“ggﬁﬁW?ﬂﬁﬂgl POE ?u¥%+binding dat a suggest that
the sFRP-Fc proteins have 94
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WO 2008/ 031009 PCT/ US2007/ 077845 an affinity for Wit 3a

simlar that observed for Frzl, Frz2, and Frz7, and
wa0oenban9 | ower that observed for Frz5 and FrR@&I/US2007/077845

Exanple 7 5 Inhibition of Wit Signaling by the Wit

Ant agoni sts - cellul ar asdapspled | ul ar assays were

perfornmed using 293 (human ki dney) cells transfected

w th the TOPgl Relatéeadsos optieswind Antasdnistpar ati on for

transfection approxi mately 500, 000 HEK293 were pl at ed

i nt Ph@ramalsle 101508 o Arevi¥int asth Sdhidthuere é’éetﬂﬁh’é@b@ﬁfeﬁ&mg inhibition

transfections. Cells were transfected with 0.375 %
of Womghignalingply dhe Waaentgeomste 0a)U2Q@S obupgn | sepsargoma) fegfls stably
. RLA F t 2 OWl.S -:DOS
it Q4FT PR 8RR R Seng N Pl A UEHRh: Bxampl 7

InitidItwWeedigthliag it celtved obitdiledMitBaVaB o A vabi.- £ 3- faldxﬂlﬁmon series of
or wwth a Wit antagonjst for an additional 20-2

Fropfgisrgapgmbicd £elestsraght AFisus 1k | éﬁsde%éméleﬁf&tkth%assay, Wnt3a
bind® E@bﬁzﬁ%ﬁ%ﬁiﬂé % tf*}§4 Fb %ﬂ?ﬁf éﬁ{o‘lar Ibggzy%tgqir%§ Fc having an

wer e rvésted i'n -100
ICFOMTT 0 M,gHZz-SF0 hamg anfCH@ Gt 0.2 Qi E@TEIZ 4 Yaiing ko hCS50 of 0.48 nM)

0, .10% TT, 50

ang 175 Fhad s wl%fla%%%fhﬁﬁ (! r%?'*“'a Vlaaﬁp.lg% gf 1.2n0M

and]-f)rzh F8LCingdR98¥6dr waigg Dual - GLoTM l uci ferase assay
kit (Promega, Part # TMD58) and detected in an

Envi si on Lum nometer (Perkin Elnmer). Luciferase

activity was nornmalized against Renilla activity.

Cells to be treated with té& wgre transfected with

Frz4 and LrpS in addition h 20 reporter. The

prese f these add ti onal onegtga thows Wit

pat hway) "ABTEELEIEH2b) a‘%‘!@gy%‘“ YREds 8590 retsH‘é"se

canoni cal _ pat hway. ‘M kel and Nusse R, PLOS Bi ol

4: efasy EB%?UV@V\FR 3%}%19}?\5%&0@%}11&9@# pralyps oft B-safewig. \(apperiptional

tar%é?s?m y\}é&l %%d@@ﬂlom&sﬁhltﬁt%ﬂ éﬁa\tNﬁg s%ﬁ‘!% 71% a‘@’ﬁ(lﬁséf ‘Ttﬁﬁé&phnes that

Wit 5a. As shown 1 n Figur and
had:mztoﬁmeaWnag@nalsttg sholwiedi meadaSAﬂldxpBasgmaloif tkgon WﬁtStarget genes and

i b ahe TAHEEEEERYF "HCT VPSS it 100 ghyel o by Frak-Fe. RNA
ana}y 8N bf NTRRED Yool 1§ bbbt & tHald &ML S dregintth@laffebts Z4pFSsion of the Wnt
rz2-Fc, and Frz7-Fc showed significant inhibition of

targdh @enwts%tecéu ghed, thaspids 2o 0E/tbae @OIesFEN/gsRiowrd 7y 8a Mdicator of
8 Rel.ative, | C50s Anta oni sts

treq mlen ef% aﬁycség an ex%eﬁlélowofq{l%ﬁ toz)aerﬁathng reéssao { efrtﬂ%ﬁe\gnt target

gerRy ch® as Wkddgs 4 Eihilgbd)sttﬂc(lﬁol tofidMtify cend@radhbngre lyiveh®yWht signaling
antagonists in U20S_ (human ost eosarcoma) cells stably
andsarg likplyfcapdidgfesfor Ant-OBg therapeidicragetse TCF reporter

plasm d as described in Exanple 7.
Invitro

In vitro comparative gene expression analysis on PA-1 cells treated with purified
Wnt3a, Fz8 CRD-Fc, or a control protein was performed to determine the suitability of Wnt
target genes to indicate in vivo inhibition of Wnt signaling in teratoma cells. RNA isolated
from PA-1 cells that were treated with Wnt3a, Frz8-Fc, or control Fc¢ protein was subject to
microarray analysis and the change in expression levels of the indicated genes in response to
exogenously added Wnt3a, Frz8-Fc, and control Fc protein was determined. For microarray
analysis, cells were treated with the indicated proteins in triplicate and total RNA was

isolated using the RNAecasy kit (Qiagen). Array analysis was done on the Affymetrix
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Initial Wit signaling in cells was obtained with
Wit 3a activation. A 3-fold dilution series of Frz-Fcs
woesapodd ed to cells overnight. (Figure 18). PSI/US2007/077845
determined by this assay, Wit3a binds to Frz8-Fc,
Hufrap $3d80omed niB 3R k- (Bluipwbit QRwuifeld&hmV alNal BloGeclnvalt2006; 24:205-9).

ThFrszFc W§V|n O 04nM 5Fc havi ng an
§ o6 BP0 %@ﬂawa %rezf A&D 1g&FF o of 0.48 nM
10 and to Frzz Fc and Frz7 -Fc h nanonol ar 0 )
(wi TR PrRrossied g w@rswowéseﬁeaflﬁié fargpix ol et ﬁg§§5 ingsuch as Axin2,
{
AP oAbl Tt 00 B0088 s
treeahibetr(lfagurwé%\b Muomeovehisstno @eees wah aahaftys(4), deftyl (B), sFRP1, and

FadSo i o roehe o BBt v v et Phiphiuberd it §int Hhgating with
Fr88td (Fid RE$9AN %ubs%@nﬁ%@&%bfé@mw hial i OPAER PP ED QN@;&’ed that these

i ncreased expression of known Wit target genes and
tramsmlstsewmess@il@nhy vegilzted) yaMetBapyndBz8 Vi RPeFa e dtTieesne, Tera-2, and
MmtSalrs well as by Frz8-Fc. RNA anal ysis of
5 c&f''s indicated that Frz8-Fc treatnent affects
I exgre55|on of the Wit 20 target genes tested. Thus,
L expression of these genes can be followed as an
indicator of treatnment efficacy. As an extension_ of
t ned8CEHeGadl; and Fzdx preas ameng élﬁe estseonsiantly gperditlated genes in
[
o S B Py By A TR B Ry BRG] Hrarkcers of o
responseleyiess dodindatogsnookcrangrdft Wdics.her apeuti ¢ agents. In
vitro 25 In vitro conparative gene expression anal ysis
on Phmdr gt RNA eat gorifitd frofichd grafl spéMﬂh&@ co“flé&ed at the end of the

CRD- Fc, or a control protein was perforned
effigagse stilh eandh uagtitatig feverye élranwmﬁlontPé?ng éﬂREé’rCé%) gpplysis of Wnt-

esp LR R 8 oG GO 0. 4 o B
20062 24 :206-eAt Efd)ldl\llﬂdhctWﬂ ﬁ)a,eadﬁr Zie beas determaret neingfe AACt method and
protei n was_ subj m croarray analysis and the

theclﬁalﬁg@rqswt@d( ol é%ﬁ ts)nglyée/ré dshyge-3-pBosphafe dehudrogennes jThe specific
d
prob e Bl e e AR o360 28 Mt e o fein it and the
aveangl of it kastaeblassawe S BM eak @tbttetlt h t he | ndi cat ed
proteins in triplicate and total RNA was i sol ated
usi Bgnildreto RNAeE Ry tsKiden (i dgeNreatNehB withnéksapestiondsses of Frz8-Fc
done on the Affynetrix 96 W 2008/ 031009
redpeer thsz@@wswwigen%f%rﬁlt%ﬁ%@@@d@%H@Fﬁaﬁe% ge expression of

zcﬁSﬁtﬁb fMdib ? o iR ra-2 g@%r$5@§ 84 Ogﬁltﬁo%%%gt%el%) s a general

specific probes an mer °'s
norispegifie da@n-réhdattopoieds pars lfel®liag (ﬁD4hFe\/traattﬁé1y, these changes were

i dent.if| ed. t ets of t nalln
notpaﬁeﬁts@faﬁsaﬁl@n ant m@r%?g W@g%%q 8F blyuﬁvr?%fs frreéfgﬁﬁéws These
obééfvaﬁeﬂéqsﬂo%g&ih%g And¥indori&8aib ‘éffegts Bf Fﬁ% 'TPC"}E Vil 94 6§ target genes and
. Moreover, sonme genes such ty2 (A, tyl
tha( 3)3 cxpIRRRL) leaeld oF thdse gemce czdobmuseé gcutnan@@r thy efﬂm@;aofamennal anti-

“hggmégﬁyhggggn£y i nhibition of WAt signaling with
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Frz8-Fc (Figure 19A). Subsequent gene expression

anal ysis by gRT-PCR showed that these transcripts
weer8/03i00d9 | arly regul ated by Wit 3a andFz8 CRD- ICT/UR2007/077845

NTera-2, Tera-2, and NCCIT cells as well. 10 In vivo

APCDDI, Gadl, and Fzd5 weEgarapierl§ t he nost

consi stently nodul ated genes in above described in
Intiibitoryaetedcy SEWitGh tagdnists Ot pedvorhcofam@es MOmae with allografts and

potential markers of Wit responsiveness for in vivo

tunmor xenograft studi edumam3enegralite RNA was purified

from xenograft speci mens collected at the end of the

15 &h¢ padiey settfody iass dampleiadicels thahvibe $¥nt antagonists are useful in
tre%tfn?\i’ﬁg é)g)trésgﬂlgﬁgrgplcsqEileclé%%lf%%ﬂ%te %urggr re§1t%51orl1 in the case of Wnt-
1 MBHN hiodel iRukti-ané eied:ﬂBct &ftthatWnt aNaigoﬁls(StcﬁCtbﬂloirs thatoeﬁé strongly Wnt

24:205-9). Fold. inductign for each gene was determ ned
drivegy n flopyeacrasls SI@thfé‘Ht sHgret thtéler\é,@mafltagw@éteﬂ@ dlp PA-"and NTer2
tun{_lgﬁL afsb \égf}léfc:{kcﬁb Iéﬁo gﬂ% ﬁ @@@2@?@?@?? 5@&%? A8€be entirely
WHEMQNme 20. Al reactlons mere done in dupllcate and
the 20 average of at |east two assays SEM was
Anfthgl§ted. Simlar to the effects seen in vitro,
treatnment with therapeutic doses of Frz8-Fc reduced
t her@xpeessIBIB @fccoames)aton PsHdRhtoBN & dlsc@@r the passaging of
i ncreased the expression of Fzd5 in tunors fromthe
MNF ¥ Wnpl Rm@rl‘éﬁmﬁn@@mﬁ@@%}i in Alitchprageflurdsewerciogrrzed out using

I I I genes
ins BT A PR R S e B el e 25 ot
statistically significant conpared with those seen in
Frz8-Fc -treated tunors. These observations show that
t he antitynor gen%c effects of Frz8-Fc in vivo are on
hﬂﬂ%ﬁ%ﬁ@L§§E%%—gﬂ%;—ihat the expression |evels of these
genes can be used to nonitor the efficacy of potentia
ant Figupnt2lt erapeeari schegatie sdesorbing thgoseat@1gostruct used in the

traIE Wt19§2t9 %géa@gﬁl%é]\%’nt gﬁm TI? d]ep Iﬁﬁy &In&&ﬁé@ Iﬁ]{‘; g¢ Iheoéonw]t'ﬁtlve Wnt

goni sts on unors 1N mece
mgﬂdliﬂggarcaflﬁtﬁmaﬂdervbdl wEth MDY vafat nsdiiien sisudtisesbetleih Tsajontoto er al,

icate_that the \Wit Ists are
Celyasr g i O = B red i dpewieneeaprecissi - ARoRI00 e
| ar gel | ete tunor regression in the case of WAt -
Paspaging /MMTI tWintl| frapsgeie tunioss BFMECEt of t he Wt

antagoni sts on tunors that are strongly Wit driven.
Howéhe tymarns dragn gdMTNe it 1 éfafegeni cofmicchweigrerially pgeoaget in C57B16

: t PA- 1 d 2. I flects t :
mighfer Satd s Gps hY R HiRaRod i S pREbE R T A3t ahor tissue
wa&Rbdptiehly co¥Mictddr fr¥@nthe khndgini@huse, rinsed in HBSS and cut into small

pieces. The recipient mice were anaesthetized with a mixture of ketamine (75-80 mg/kg)
and xylazine (7.5-15 mg/kg), the tumor fragment inserted under the skin rostral to the third
mammary fat pad, and the skin closed using wound clips. Tumors were passaged for a
maximum of 10 passages, and after the first two passages, tumor tissue was examined
histologically to confirm that it was of mammary origin and continues to express Wnt.
Mammary adenocarcinomas develop in 6-12 months in the mice. Tumors isolated from

these mice were used to create the transplant models described below.
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Femal e C57B16 m ce (The Jackson Laboratory) were used

for the passaging of MMIV-Whtl| tunors. Maintenance of
WOr@8/03mdd i N vi vo procedures were carried out BGI/H§R007/077845

Institutional Aninmal Care and Use Committee-approved
In wrostodies.s. 15 MMIV-Wit nodel -allo _ragfts Figure 21

is a linear schematic describing the vector construct

usedor M wikestudieamsicthe officacy 6f Bak enfapenihin oiMBITV-Wnt model,

nodel . This construct m mcs the constitutive Wit
theé}l@ﬂépfflhgfveae htedupeshb o prhspizaePUR RGNl Qﬁﬁ ﬁabtamed from macerated
IO

turﬁd}% %%%1& ?Euélgésr)t%gﬁﬁc&)ﬁp %&tp'n@al-gl,s&ulf%g%ﬁg}r]cgﬁ nﬁEe %81(1) nlte(i5é1th tumors
fron20BOrans@éhi Passa@iesvgibod abAEY-rifsed it PRB ngBSS twlnmﬂosmaﬂier pieces

andofaatd st RS e thiviecafipr kit TR Endbts el fahed wice

in Q¥riRUIBSS ahd lsBiYcAddhi @Bo%nnm%elrrﬁam&nymf ABSRadrhe TeMuspension
tissue was aseptically collected fromthe transgenic

wasrprgselated subsdtanepusiBSBtatl: memmary datspad b aphiyede suddiece, with a
feC|p|en gjcg &e e anaesthetized with a m xture of
VolRIEIOf FreCpdBe 89 HBWPB¥325 and xylazine (7.5-15 ny/ kg),
the tunor fragnent, inserted under the skin rostral to
t heFehirdvo Hafcamyingdbe pdaraZaeraPA Heandwepls repdsde gells Aty grown as
I g'r&,gp
des\gggéslgaﬂéisﬁaﬁ)%sgﬁl{?%t o %@ﬁ{he? Pl?glt%qtgg%ltflﬁfc St a(seésm'i(l'l sQferd Quspended
in 4 b8%uratwasl sekaivnnedBIS sﬁdjinogmlatatilsybﬂummmmﬂy o hﬂnatnm twde mice

ot R D ROARS %BF@?”%@%%%E o2 o it F e (A1)

m ce. Tunors |solated from m ce were used

cr eAp@oEsHEere manderedrdailysad |r@,eaél€§@ F‘ft?fe7d 13 dpyvef lg@umon Animals
il
QUG08 LSRR8, Wb S s
Trdatmdrt eviiMIhY-Wirt anlMgdeist stattérélﬁuiuys afted greupieg tand the mice were dosed

i ntroduced by subcut aneou njection of cells obtained
mtqap?fﬁpﬂf‘éi r@?ﬁar IRt{ysRQUShY] éya evjvﬂhrd%ﬁoﬁ).@sqfew%gzmtagomst negative

I

cofSFBHUER {182, LEPBSCLAAD SV RUSRLESERLLE g wamens

Wefei mpeded 13 RB®soveckBSHd ctmutlnlileldt for 3l taks. flumoe soluatedvas measured
.nace&ated i nt o HBSS usi.ng, a, cel | dISSO iation

twipegeldly thegpamals wege jasrificghwherythe iper v wngfwhffdeﬁﬁ%%n Blood

Waﬁegle%%é%lﬁﬁRﬁ%C{hé Brudy B9 %nGbikd1 9Rln BlebdhdPMhel s@ru'ﬂB%%a i@r levels of
[l suspension mas i nocul at ed subcut aneously |n¥

thetatpeutmaﬁgartybyf &DSp%A{GEf foé]toiwych‘t[y rmutgn(phlc‘reandmdt:thctaon using HRP or

vol u not xc 150 1/ Qr, in vi
ﬂ“%"f’i&?ﬁ% “th%%a i 4 W{I%aé%]g agg ?5&0 W‘é}ﬁu © th?i%%eéﬁt@ agEIétl it ability
to WRILE Wh@%e@@anoﬂ% TOPREAy adf/ityak ieschi®ed WELangslowt h i s

in the logarithmc phase. The cells were suspended in
AllBsriitaiRiors g€l solution in HBSS and inocul at ed

%bcutaneously into athymc nude mice at a

InhFRGE BEERLE Wht a8l 'on S l_d AmEEllRfRUSe (NTera2)

Treatment with Frz8-Fc by either the i.p. or i.v. routed resulted in rapid tumor
regression with sustained inhibition during the course of treatment, whereas the negative
control protein CD4-Fc had no effect relative to the PBS treatment. The treated mice were
monitored for three weeks after termination of treatment and regrowth of tumors was

eventually observed.
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Tunors were nonitored daily and neasured after 7-12

days of inoculation. Animals 15 were separated into
w@e@a31008 t h i dentical nean tunor vol unes in tPE/DVGB077845

of 150-250 nmmB. Treatnment with the Wit ant agoni st

st aFiged: 22 Rlustzatss tt tficagy ofipizig- caapdinshel M € 7V metnmor transplants in

dosed . intraperitoneally (IP).or intr nousl y . ( .
ath RSO 0.0Y I Gt A shirSs FiAG ot fas apitshgine that mude
mi® Abgidy FMrTRCWRI1 RBRonagatpifs C&}Qﬁer QmANG&cdaPBY, CD4-Fc (10
Subsequent drug treatnents were repeated 2-3 ti mes

mglhegdddyy oarfdz&bat(l AuegkeclryB3by lmm@gtonmlnm eotioh uwecewasekly Each

gro&ﬂgﬁlgr]ﬁdm%zc% n%l}ﬁ” e V‘%gﬂé?g 5 he ng‘orn%_ gr«%f 2%§§ IZE rnrn before the
stat fl t&ﬁltrﬁ@htﬂuﬂ\ﬂm ﬁul’rﬁ)r stoligye bi)’pl@fted) bbért e W@t th® |t1%€t€hent days are
and the serum assayed for |evels of therapeutic agent

indpsptedriy. PA@Es pB theoReFihyOn ey 7ob st coatial govat ticensaggfige and the
drugalam% istrdtld ?{Q{) (Ift;lzect e?g%g‘]w&g%)eanwl % a{ﬁPul@F&rﬁrﬁﬁry of mean

turmmhzlohlme Mifd Baamt chaapd ontuafor ToORGcooved citievinttlye ﬁmr treatment groups.
Noter t?]é{:inbgggu%g %ﬁgﬁgggqﬁ%@é%aﬁow érot;reua@nrgéﬁsﬁvlvp IE] IF?ZIS Fe %ntagomst
res@itd R RhhGioh iR BN ol¥WhE o 28 tB¥b&HIN9 MM En khPhifth day after

or 1.v. routed resulted in rapld tunor regression
stanti aftreatrsersi ped abowti &1 ninonoudwhé g tdag. cBhis sreproients a 4% and 70%,

resRisiT P el o Betorrara s Ve o g preof Fipbigred e FrocFe

antdghidtr SRIVRM MEEEssIvAr e 3tgmﬂpn§1£é)rc%ﬂ1pfa% t\x}'iﬁle%oﬁ@ﬁkﬁnlmals This
after term nation of treatnment and regrowth of tunors

demprstraty et dar-Fy aotsgenivie @f tooinyen ko8t g@no0gdal as a single agent and

are%?rflﬁr SZ%%?éa%Ze?rs[ﬁ f‘pﬁl\:‘fll\}%%re 22 illustrates the efficacy

¢ agai ns Wit tunor transplants in

t hym b t t |
Ei gé ez%qflg trp yé gglg%#. ntr \:1%? r| g?i@aﬁggg&?@@%%gmr téansplant m
r
O, i Ul RSN gt 5 BRn

m1¢enthp®tp@r |MMFI aWitnj é@mpbrtramwle@ts WerelR| ydm@ai’,éﬁeé %,u;STD4 -F¢ (10

0 o8- BRI EOE DB St Bl 15,5048y,

grohp lHaﬂ Mo[hwmmkismalao&ﬁag@ HeN&@T vdlirie f@ntﬂletg?@uﬁ tavaatzn@ rﬂﬁm before the
indicated by arrows on the X-axis.

starz 5>f trteht@le@&ﬁnﬂhﬂ foyrtl gpupviBieh baakin; tqucséltji}’dH%iu@WelO awc?gwﬂh a mean
tungtg%diﬁrﬁ& ﬁnm'h? it SEEE@BF% sﬁﬁ%ﬂats&/?r@p@&wdgbv?}tgralﬁrz&Fc (10

1S ta ar sumrary nmean r volune an
mglogedwin b ﬂntra‘tamnns mg]edtmethmeemmbs mecklg. tMeaIf oumor volume is plotted

treatmet grou O Note that, jn Figure t he
OVGT [HB§ 2 ‘Flﬁ%tr 3%5 EY hvéfﬁat% tﬁ aprpys Ot s & @%e &y 25, the

corftFo? rBtgp aﬁlrﬁ‘al£ ev@é%&@a@rnﬁééa EﬁHT‘aEu%’ QMR stf4tem t%zﬁf@‘%réé%ment group
abou 19 mmB on the fifth da ter start of

stoppeelat Ingwite, 23dh o afsbular 6Tmmasy oﬁmteane turBer vadaipe afrdth ingean %o change in

represents 40/ d 70% ectiv reducti.on
torf G RERTE o Tt RS b Hhymen LPE: re AL EE P Bgbeed with Frz-
Fc Efaz tlﬁQum@f‘bﬁﬂ@ﬂﬂ ek r&eVEHomaer RS RO R D6 MO0 a8 &Brage volume of
mpared with control aninmals. This 0
179 rnrn on the 4™ day after start of treatment, and to 73 mm® after the 18" day. This
represents a 21% amd 67% reduction, respectively, in tumor volume. For the high bar group,
tumor volume was reduced from an average of 376 mm’ to 225 mm’ on the 4™ day of
treatment, and to 53 mm® on the 18" day. This represents a 39% and 86% reduction,

respectively, in tumor volume.

100



10

15

20

25

30

15 denonstrates that Frz-Fc antagonists of the
invention are tunoricidal as a single agent and are
W@ 2@BH0B108s anti - cancer therapeutics. Figure 23PCT/US2007/077845
illustrates the efficacy of Frz8-Fc agai nst MVIV- Wt
Inhihitopy cffec of pdramtobitanedafirdry riicated ugiec om Séntlsygnahng avenous
(I'V) dosing. Figure 23A is a graph show ng that nude
m cihitdgén 66 WYEMnY¥idg fromerrm tidodansplramt the wea®d mice is reported in
adni ni stered PBS, CD4-Fc (10 20 nygy/ kg/ day) or Frz8-Fc
Figuney 24w ity /Fagyry A ﬁtrﬂvrla%é%a%w tmggétruah 15pHtede fromndls froated mice,

Wh%qﬁé v tE&@{HhO%SO%%S!ﬁagl %gx %agg]?é 'a%a?]ﬁ gfr@&ﬁteﬁua&oé bar graph

['urmre for e gr ore start
shd.megttheer‘ s@inaiitfgoamagmgitoa,quv(tyn1ghthbaT(PP7glnwt hsssy Shsdigscribed in

i nc| evvlt a nor vol unme of 375
EX%{PP]F%Q& T 4PREAT Y &EBPP? ﬁ%ﬁorélt@g & TPEEPRY I]ft)t]“t“hsm y number and

dild{A8-Te rértﬁve RBIrAS AR ith ¥n IHBTTIREHR tgéné Rb8G4r REhytiNERSEvN on the
ti mes weekly. Mean tunor” volunme is plotted 25 ovér

Y -axisre Adnsiniphes are desaied nwithy ay‘E-Q ag/elipndiicd téd3dyxenpt dawsNAn(control).
t | i I
Al Ty Rndonlls dp et Fe rRdhin g 1 SRR rearment - ¢

group st ofp ed. Figure 23B is a tabular sunmary of
Hums X enggtn O%¥e and nmean % change in tunor vol une
over time in the four treatnment groups. Note that in
al | Inkitgon péastetliyi dopived Aumpe temar models tbiyrtbe Vibudr ailéfrgomsts would

re d. f,r ver of 22 n
serve ?lu t% fg Bldic%J aorfgtﬁel? ut%%f%lnﬁshl dgrerﬂa]r% ltét%ms a%} rnan tumor—
deﬁ\fedébblmﬂﬁbs waftdettod Tor evitdned bieafutéd'ﬂﬁlelﬁﬁ s@iﬁ@ﬁngfﬁhhﬁar to that seen in
resents a 21% and 67% reductign, respectively, in

thetP rergtompngell Imsy ag ﬁbmﬁtcgﬂorbgf usgiﬁgws n {eshRg V\(;magt‘qgomst activity.
Thg\ﬁezatgt%% Lt%ﬁge 238! YLD Al Ng&f lemeg &Ig&%dgﬁ%%lg@nt signaling

r gat nent , on th
thad @guld T mlnlemdebﬁrﬂrzﬁ-ﬁc Sﬁt%camdstSMrwucdzllsomat exhibited low basal

respectivel tu 0 100 08/ 009
sieparRBB0D % Do R et yFigre 2PRY NS GIe S ;o eretoma
celf [iRLD {cbRRl 8l cRpess Wht \Wile lp?drg nal sﬁélﬁhh% RiR1 1R @fmdtbd by Wnt3a
signaling fromserumisolated fromthe treated mce Is

treatengt; thhdchi epuldbg bloskadiby \Errzt&aFCF(Fggmre 228 Elwsoirenylts kraficate that the

results of serum dfro reated,m ce whi.l.
tor Y T 1P REE RGP e e ol RS, B i Singpifi. These
lind¥ RSRNMhSFRAE Fah@dteddforRimEr FhreakiBg ih hehyMit Midgnaldengd based on
ant agoni st activity in the TOPgl ow assay élas descri bed

consiptenex ghpneor fprmatien, NAgigtandalppdarere rselgeté by ingberadiiengy studies.
to treat ment. rmuse st udy number and di | ut| on. The

reporter assay is shovvn on t he Y- axi s AI I sanpl es
ar eTtera&nethbfV\mide exhﬂlﬁtmg/fo eriiturhoedendptds exhapt Waor antagonist

(contr.al) her tein controls are present .
Frabrte el Bt tt HiFior YO RRR A RRERE AL > A Seduction tumor
mahme\iﬁ tb:GMaRiy W%We?a'tﬂvé!tcﬂﬁ%'c&ﬁﬁjol%%@n tunor nodel s by

t ant agonl sts would serve as a further

' ndFt%ﬂI’eo Eu (I')nglﬂ&] &hd aﬂﬁqﬁﬁtbp %ﬁf‘cab? oFM628- FR A AHTBR on the growth of

canc
NTera2 tumor xenografts in athymlc nude mice. Athymic nude mice bearing NTera2 tumor

xenografts were administered an initial dose of PBS, CD4-Fc and Frz8-Fc at 15 mg/kg/day,
followed by subsequent doses of 10 mg/kg/day by intraperitoneal injection three times
weekly. Each group had 20 mice and the average tumor volume for the group was 200 mm’
before the start of treatments. The fourth group of the study included 10 mice with a mean

tumor volume of 336 mm’ at the start of the study that were treated with Frz8-Fc (10
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derived cell lines were tested for evidence of
autocrine wat signaling, simlar to that seen in the
w@2008/08@0at oma cell line, as an indication of PCI/US2007/077845
useful ness in testing Wit antagonist activity. 15 The
mgtkey datyd - ideraporechehTenectidn there ai@gs wpekNCEligure &I6A 1si anesxemplary

exhi bit ed pbasal. . in that coul d b i nhi bited
prog o AR BT Jrnilietiet TNy 1 wabl Blatee o Qi Yoy Over time,
whtRW Ba$Rhtmcht GRAI IO Hdidaal vhasrodtor thRiXRALE dFlj%)ireFZ@Srs RCbar graph

(Figure 25A). vertheless, all four teratomm
plottlngetélege@mnet@mm Veﬁ)tght@% sagnifice of et viwalsas the gmallpl atgiay 20 of the

stu %U' urt hgé ia}l(llg aI‘E %MEX\SI]U'&I?E’%&YI': r efazlgg;}n d}qﬁOérSVeoﬁume and mean %
chan@s Wl fusnor REIuGaY, mﬁaﬁmehhe 20 teratoma cell lines
express Wit (s), ich mght contribute to their
InhiBIFRY IcBRBI 6f s¥rum! BBERed | frdiB MBI Rith NErSiDHEnEY *bdbatHE  on Wnt
for tunor Tormation rn athym c nude m ce and based on
signadlingj st ency of tunor formation, NTera-2 and PA-1 were
sel ected for in vivo efficacy studies. I nhi bitory
ef f Bigureol7 i bandragosticstisg Svntgignating aﬁtagﬂ'réstaaZtit/iuyrtlr the TOPglow

xenogr af t Tr at ment of ce exhi bi t NTer a2 .t umr
oA ERD G Are S P WA EHeknt ChATHGoNT Eied (BB RppaUR gl h the NTera?
tunﬁcﬁ‘ssltﬂ(fye dRélHtl@e nedbiald Sively (UaRE) a0k BERrdYfrom TOPglow assay from
approxi mately 50% and reduction tunor mass b

theaqoptrobsi andt k- F7 cWalt pghgemiisy.e NQ) addigorpdmpuribd Arteor Wnt conditioned

e f adaOWR Lol oot FTRG oF bR 1Rl ohhERa Fat pignating is

ass@élblﬁém\xﬁthmé@i&tﬂ@ih(iﬁ tundSriyA¥ 6 tidelenids e@tddeaith PESNIEWaZantagonist.
tunor xenografts were administered an initial dose of

InhitBRry St 68 vl dnfabg Bzt on@tovih TP KRN xcABehgl | owed

by subsequeni doseés of 10U mg/kg/day by Intraperitonea

' nJ ?F {rﬁéhttolPrnﬁ@e Ekﬂmﬁln%w?\elfltﬁ(ﬁpoﬁ?&ﬁ ga!'ffg%tﬁ]ﬂfé \%@b%&%ﬁo@mt Frz§-

e average tunor volu group was
Fcbsﬁbmbnthmgﬂﬁhnntmﬂuﬁnmahnumbsgnﬁhbvhﬂmnﬂhc@y@u@Uﬁmnmn.Inthm

ol st 10 10 Pee i ey LS VTR
turIYBrg hl ﬁé %§ntlr:cﬁ kidOat thO dn VT ROBBARRAPHRIJGCT/ US2007/ 077845

by intraperitoneal injection three times

Weeiﬁ thlre v\{é ?ﬁ%%sﬁ*gﬁs H% 6%[1 tﬁffl@f@ﬂﬁ%ﬁ%’ of HrP¢- ?g We@ﬂmefnlt fovthe rgrowth of

char gure is a graph plotting nean
PAVDume xonepratis e athyntie metde ntibe Wthﬁhmemudeda_},cs t&aﬁng PA-1 tumors

RO B R s PR ST 528G B o

sub@édueﬁf‘ BERE i 10 &gﬂ%ﬂﬁ?% Rltraf@%orQl @hjelthm ére%t ¥ weekly. Each
Fi gures 26D and afe ‘tabul ar summari es of nean

groupried Mohisesandrite aeemagdsunedrarmgent fott Unargrowovasre 68 mm® before the

ectlv i.tory effect of .se
staf S BE et i sS B8 b s mr & egRR P B i et 28 is o
graph GUstEng focks t@nb@volgﬁl@meﬁhﬂw {Weﬁém theiteadhém Pays are indicated by
antagoni st activity in the TOPgl ow 10 assay of the

art@yy g [the Wenxisankiagioritét isof ereph ahmican rumerdveigbiatvagiifings The mice

We% ec:'eéilsgeh (yérteS Iff{llr %lYlﬁo%HB;mfcf i&%%segfeé g{a \r/ogf r}c{e?@ed}tsc} V%nd tumors

Weﬁsmyseﬁ afdnweighed. The mean tumor weight = SEM is plotted as a function of the

group. Figures 28D and 28E are tabular summaries of mean tumor volume and mean %

change in tumor volume, respectively.
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the controls and Frz8-Fc Wit antagoni st. No additional
purified Wit or Wit conditioned nedia was added to
W@ b@sog10hs. These results denonstrate that redeCEUSANT077845
signaling is associated with reduction in tunor size
in these mice treated w t Bx&ngl8-lIfFc Wit ant agoni st. 15
I nhibitory effect of Wit antagonists on growmh of PA-1
Whtsighalkgniaghit tfankpRataewith MIMTE euiashy did trogte@Avith Frz8-Fc and
tunor xenografts with the Wit ant agom st Frz8- Fc
resulted in a signififeamc/bFANAMISS t unor growth
wthin 12 days of treatnent. In this nodel, the
tunors were approxinmately 50% smaller, with
si gn|f| cantly smal | er mass than tunors in the control
: 5 ' ALY mesigoding?0 Fi gure 28
dermnstrat es the ant i -turmr effl cacy of Frz8-Fc
t r eBtzydiv inbibits Mént§a oMubedofignaRAg 4s tiificmiveyen dgrsafFt.s i n
athym c nude mce. Athym c nude m ce bearing PA-1

t UNBEkISyMi¥ @Neghdtd &itWaviRIad fmbs t(efeekifRily F0BL-86C cObic millimeters
Frz-Fc at 15 / kg/ day, followed bié subsequent doses
F

i §e) TCTAICREH ek BSZSrFr?t Fradek 1065 d - nf}Se%:fl‘?&ﬁ‘ﬁVi‘? sprieol, at 10mg/ke.
o U g 7 908 SO SRR OB i
aneﬁyz&ﬂtfor)Wﬁt nﬁ]abmgtefffeci:blg 099 c2®Aadtvared veixte Mpdtdd yind transfected with

r ocedur al W chart re 28B is a._ graph .
TOBklgrt #hg e%@ﬁ Saomply e G P e Gawed erih O ng/ml purified
Wﬁtﬁ@ @i&BpForqf@(%c@Htﬁ)lj ngll%ﬁ&%r@ﬁém @Jtﬁl%‘f@a@{brés@ﬁ't # @& nfedium at 5

Figure 28C is a graph of tunor wei ght at

ugdcriiguee29 Jhevsrihedevabafanksibtionfincede areactdywbid Fat8-Be or Frz5-Fz.

cell inoculation (day 32 after start reatnents i
Tre&ﬁaeqt e Rsr08 Fesoet s s esim i i e ot R Wt 3a induced
sigh&al SEMls plotted as a function of the 30 group.

F| g res 28D and 28E are tabul ar sunmaries of nean

LRrR ADS PO A ume,
Eﬂ%m%r o aras %{%&7077845

ant e

%SEFM%WEW&S #z? 83@8&% tlﬂ”%?ti@t HE0 SR RS it gggprmined by

moaﬂltaﬁa@ﬁfﬁ&svﬁttﬁf\%%ﬁgéneoimﬁ z8-Fc and Frz5-Fc Wit
ant agoni sts on t signaling Frz5-Fz inhibits Wit 3a

| ndugehis 'ngﬂéllnh&gw?tﬁ MMBE s Xaﬁftofiﬁ?&?ﬁf QOO-@@@)HHH@ millimeters
nude mce wth V tunors (approxinately 4
in mzﬂjlwcermtﬂemedm@r Erz8iliv, $rzbeljz, e (@4- Fe,aasea:ln@gatlhe Eolzt@lF@t 10mg/kg.
. Fr.z5-Fz r as a ne trol
Fivi g B dreafper sorudowinIREep i GBEAE Bpnefieaoyhe Biice. RNA
wa§ aktdhcad RUMChY f@mbi @énstlt%ﬁlgm!h@ QIAGEN RNABABZEEt f(QragmtValenma
inhibiting effect on 293 cells activated wth Wit 3

CAgreard tapaliyadce for e pigistipn off ApdnZogs descdeastin Beanplp 9Ex1&¢ﬁblced levels of
AX%Q’% ?ag 0%%5@{3(? %n agaﬁtgtlé(’sg ??18%{\")&% 111110% ﬁ%é‘& Vﬁp‘l; IFHS@& or Frz5-Fz

a exce for

indéatihg eas tlRse c@npaaids araubld® inRibitumval Wnt g;lgﬁﬁhhngl Bigue: 30 shows

29 shows the level of inhibition in mce treated wth
the,:feflgchCAéEnZFppﬂgeqskon mn Frz8-Fc ang Frz5-Fz treated tumor with Figure 30A

showing expression normalized to expression of GAPDH and Figure 30B showing

expression normalized to expression of rpl19.
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Treatment with Frz8-Fc or Frz5-Fz resulted in simlar
| evel s of inhibition of Wit 3a induced 15 signaling.
wERdosmos100§ Frz8- Fc and Frz5- Fc Wit ant agoni st SPGRIUS00TIR77845

expression Frz8-Fc and Frz5-Fz conmpounds inhibit in

vivo Wit signaling as det Ekampled2by nodul ati on of the
Wit target gene Axin2. Athym c nude mce with MMV
tunors (apprRedemeiativye Fide 8RAtalwith Wht hhoagosiss 20 in
size) were treated with Frz8-Fc, Frz5-Fz, or CD4-Fc,

as wheahliveplapi tdtical adle HOSH- f‘éﬁewal%ﬂf@géﬂ@tﬁﬁﬁg akuelsuch as skin,
treatnent, serumwas col | ected by cardiac puncture

intgstinen andehamaenoi el hazndeiohibatiqrel MWrsmignaking byrd?kkd egangadversely
affélc% C}Hg a};ﬁlﬂﬁecgaﬁ %rl\lthe%)%% Egs%gs E‘lh 8\&19'&@95 g’gh;éaltgglggvlrr?go é%ﬁﬁle examines

whahanei@s@m tReteed dn&MeihS saine oBdXilitidnyvascdotosstityiachntitumor efficacy
npl es obtained frommce treated with Frz8-Fc. or
haq:(%%ef&ft oL integne 484 Hgn ihBe Rtk s Eistusiptsiinerllogted feamm aniggthat were
treét&h lnp ltﬁc? MMT V\Q’nw{un’?drgrﬂ%élr( escﬁb '[1? Eggmﬁf%o\\’@ aﬁepq4 treatments,
reduced AXIn2 expression iIn r28
thrice eatveck, tandosectvaris hwéte gtaigcd3 ok - sattemn ngotednpbe s:minonohistochemistry.
or.mal | ed to expressi.on of GAPDH and Fi gure. 30B. .
Angisiiohak §Eingspg et %W%Pﬂeﬁor@éankeatsgﬁmag@stﬁatnthswqhﬂiatere of these
t1ss%@§aﬁﬁ@a1%@9§ér9§é{@§i%all’ﬁé&§¥ @rp‘&ézggcy i of@fﬁﬁﬂ@{lﬁ 12th ttyplcal patterns
Regenerative Tissue treated with Wit antagoni St
of sYtglmlaﬂimwgan;dl raupbean Bevatanire stpining @ intestiedl fRanethesedls (Bigure 31A ) and

af | as_s jntestine
skifBRE T Eleb (bl bt i galedh RpbGpRRepspgicat analysis
of ¥ Bkint&@iRc aslvREEkdm abindfl§ ghg tHeeNBEGIY hegd] Ua[f%r @ﬁne treatments,
these tissues in adult mce. The follow ng Exa

thrigg aiveek mf%@aleéxlmsiaﬁféews FresBednc cmﬁm%rantdh@e%@dmroups This
t It f f

S AR EPALA! LAt R LRGS0 i
gro®ah Hested hﬁ\reoanvm'se effedtabn vegue redawahv£ckin ond Meestine.

MMIV-Wht | tunor nodel (described in Exanple 10) after

14 treatnments, thrice a week, and sections were

stained for B-catenin protein by inmunohistochen stry.

10 Analysis of skin and vagigpig 13nt esti nal

compartnents reveal ed that the architecture of these

tisgyg ﬁxgﬁ@?ea&e%gm.’&@ %H%sqﬂétﬁé‘}&é S&J.Eﬁllgnthé‘ V\tf’litedﬁ{a%gmsts

mce o groups, typl ca patte

cvt opl ] adncl catenin stainin n
Expridd Sont St lBFl gur eI 312 )I alndg Iskl n hair
i e B B BT U LG Pancssoni o

rec6@blr@ft 8$rdssiomiRpi fl s using the NTera-2 nodel, after
nine treatnents, 15 thrice a week al so reveal ed no

di T g W@Sse?l%nr eeﬂc&(ﬁﬂé V'\\?ftlthﬁ{ég%sﬁs@ a %tlﬁlﬁ}? ﬁg@hﬁg&] hiSing selected

suggests tha eat nent Fc wit
PCRhmmageuflhe priegirnswutdhaintansmestmdtioni anzymaersites wghiokvchrrespond to the
res&%ﬁﬁn gﬁ%&%’igeé?q%\é zlg Séglegtfezi %}c(:]gt)rséss?onn Eléc%osru A rvgplgt\g\rlaolf exl]cpressmn vectors
may be employed. An example of a suitable vector is pBR322 (derived from E. coli; see
Bolivar et al., Gene, 2:95 (1977)) which contains genes for ampicillin and tetracycline
resistance. The vector is digested with restriction enzyme and dephosphorylated. The PCR
amplified sequences are then ligated into the vector. The vector will preferably include

sequences which encode for an antibiotic resistance gene, a trp promoter, a polyhis leader
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Exanpl e 13 20 This Exanpl e descri bes various nethods
of producing the Wit antagoni sts. Expression of Wit
WORG0amemNst in E. coli This exanple ill ustrat eBCT/US2007/077845
preparati on of an unglycosyl ated form of Wt
(indndiageid §tst bix STHcodwishanlyhsxenesse.cmd atdEokioadei cledMage site), the

DNA seq encodi.n t ant njst is initial
e ST GG R b g TR TR &Pﬂ@nﬁré‘tﬁg?@
shoul d contain restriction enzyne. sites whi
cor 1B HEAEOT BUHE 15, B8R et {1 FF%%#%%@ %ﬁlﬁtcg‘éi @nCth gtrain using the
meﬁl%ldg aés%ﬂb@a(fﬁr r8 é/teaq t 91[ ra A‘T Ya%@foﬁfn fare%ﬁ@r{tﬁﬁa'bgnthelr ability to
vectors e enp oye exanpl e a suitab
groveai 6B plstep BRBZIﬁlb(ldm fevisgint cadoniks arecthem; sedeeed. BhsmvidrDNA can be

ol oicp A BT SEYLMNST S RO Ce voct o | s

digested with restriction enzyne and de hosphorylate
TheSPestedgloaghran b%&%%ﬁﬁ@éﬁ tigrliuidy ew ? RRdBHN syighoas LB broth
supifb?néﬁ@&it \Qﬁ%&Tlﬁoth%C E oWbink ghl? E&lfuﬁé g:paé/ sub&ﬁhé&ﬂ@r be used to inoculate
equences whic enco for an anti tic resista
a laggarescala ctltyprep ﬁ"hcmd:lksra,re thep@ropn ® 4 desded optidd dM@lty, durmg which the
2008/ 031009 PCT/ US2007/ 077845 (including the first
e“%??“@fFWﬂ8@83ﬁ?mﬁ BPyhls sequence, and enteroki nase
cl eavage site), Wt ant agoni st codi ng regi on

| anDHET CH Ry rdpsﬁ P@Fﬁafort SVRIZh ABQF , hoaRy the ogHygapdife harvested by

ti f
cenTltl‘lﬁlglEl:ﬂtl(gg éﬁfg llxbgit[e? adlbﬁal{lj%f EE ut'ﬁﬁ dcehﬁﬁfﬁ%a‘f{’lgﬁ cglegﬂc):e'?ls%lélglhzed using
variqus Septus dalowat inathe ,arts wpd ahe Folabdifzod Vet antagomist protein can then be

puifl bt B ot Chging Shtpmb Ry eSn g By s sbhERinding of the

prodigsm d DNA can be isolated and confirmed by
restriction analysis and DNA sequencing. Selected
cl ofes 4 ¢ M gl Qoll Y ﬁ#n#* th
such as %% E agw%ﬁ%%ﬁéﬁ%%te a?tﬁ ?%glég @$ sing the
folk_ommgﬂpgdmtedanel t l'ﬂhe DA snbsizog vt \jlnﬂagomsted; tndtially amplified using

i no er. scale culture. .The cells are then
Seliﬂ%ﬁﬁ& ST fﬁ% ATiBYSTY vl CQPEHB TESTICRRy TR sanﬁ*wE correspond
to t:h@ rEXRHRATINS P @@&D(;Ileﬂhe s§le&t€ﬁ BESeQibn Rctdr arﬁf"(l)théir ﬁs@ﬂﬂ sequences

the cells for several nore hours, the cells can

prorvraimrgiotedffbmnt caandt rqllfabﬂganrmstatlomhmltca@bh, prplid eﬁturlﬁb@tmnn ed a metal

t f t d i ) .
ch i e SRR T RDR i et SR 0 THR PRR-fopplified, poly-His

tagW ¥t scq &GO RleTherPh Qi@ MtCaNexpr@RioR&ectBH MHiteH Wded ROrdhsform an E.
netal chel ating columm under conditions that allow

colf ihghit basicd dim gtr@ifl YhéW3130 gubtepnd) Ven cathi ap@ilisditpiial clpP(laclq).
Traﬁgﬁoﬁé%tg érseef?r gmn rl}I? ibrcooggh Iin ggb %i%ﬂn%&é&@%ﬁglgg{ rS%bVﬁ with shaking

untéEna@oN6EN oft 55 Imtdabladd YCfipds dré etbnuBiungl 506 B(b(EMldBﬁhtd?ORAP media
priners. Thecgriners will contain restriction enzyme

(preparess bz echs F 8sPehirSQiot/he ﬁ@éwmi%ﬁat@rﬁm,yhﬁy g KCI, 536 g
Duﬁg é/?%slt Qfrdche %eé QLA EREESSH ANs0086E Water2Dw A BET 10 mM MPOS,

sequen
pH 7.3, 0.55% (W/V) glucose and 7 mM MgSQOy) and grown for approximately 20-30 hours

at 30°C with shaking. Samples are removed to verify expression by SDS-PAGE analysis,
and the bulk culture is centrifuged to pellet the cells. Cell pellets are frozen until

purification and refolding.

E. coli paste from 0.5 to 1 L fermentations (6-10 g pellets) is resuspended in 10

volumes (w/v) in 7 M guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium
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20 providing for efficient and reliable translation
initiation, rapid purification on a netal chelation
w@osms00and proteol ytic renoval w th enteroki PEEES20071€77845
PCR-anplified, poly-H s tagged sequences are then
tetrathgataedis iadd @l tamade gmessinoentvagionoof 0.0 atd (.62 M6 egbptaively, and the
transfarman E st based on strain 52 m311 .
SOhfltlm}A]@tSHﬁﬂ OY%’ng&h’Fté! lehJ&p% ftﬁ? Eﬁ;gpg; -4 e,g@}ug@f pfptein w1t% all cysteine
resituBGISEIIBBY sl Ao Bz dtiohS THE s MBioh s ée%t&ﬂ@é@étmmo%m in a Beckman
/m carbenicillin at 30C wth shaking 25 until
Ultacalt&@ge &ér 30 mins Theaviperhata@uist diheed avith 3-H emhdnd:mo%metal chelate

colame#»gﬁf)erzgéﬁl glglgltmfiine 5 ﬁd‘tﬁlsc lp?l‘?';?)o NS ter%d gll : rsnzcron filters

to Sardl. gl"hteefrﬁIdee&ﬁ’éét i€Xdada€ batox B3] Qi leLNT!Z{ rﬁé’tﬁﬁ&%late column
SF in 500 nL water, as well as 110 MPCS,

cquililgstpsl (i thy magtalcehsate salummimitersoTie gatimgy Waﬁib@ﬂ Wlth additional
C . th
oo AL 0 I P, G bl B e AR bR 4o e proven i

elu&’ﬂa&hiﬂs bsffer3ébn@diting 26 0 buMKingiddAoly, €FtastiG@ndontdinigg dhd desired protein
pellet the cells, Cell pellets are frozen until

areipoiad; g steysd ahd” ?edepf@rm@onC@traé@m is gstemated by ifsgrbsorbgnce at 280
e B RS TS bkahe  RAEL

008 SRk ped LT P i fhe? ST OFR 1 Srpably prepared

reféldingedogct caalstiagoe et M TANPHOE.600.3 M and1,2. ORI Mea, 5 rnM cysteine,
respecti Vel%l and the solution is stirred overni

20 @Mglysinermcs | pMpEPESy | Refoldingvelumat arcethopsrote hat et ffliﬂal protein
corﬁl +tré3[§6§1t1§ bBGvech BBt ?Sgg gﬂé@%&%%@ﬁg i ];e!f&a ngé%htﬁ)ﬂ is {fed gently

ution Is centri remin a
at 4JICI foadebiHouge Therre@0ding fbactT(hmsS[uBlthab@ i adslitibinl cbﬂ"HdA to a final

th 3-5 volunes of netal chelate 5 m buffer
COI&ggtﬁ«"rt@mf 0.5% (pkh qfﬁqur%mafg 43) a]ﬁ%foﬁ ggugfﬁ%ag w? the protein,
the%oﬂ%omlg ﬁ@t@reﬁ'tﬁfoﬁ%ﬁ ()t?Z 5111&5111 fffl'telr Jﬂlﬁa&ltcﬁ‘ﬁﬂnfle%q%dadﬁé& £R8110% final
i's onto a 5 m Q agen Ni -NT el ate
cormohtuation. €fd tdftlded ptbtein i kbromet@dradivd| et & PoodsudiyH reversed phase

buffer. The co d w addi.tional,. buffer . .
col e T OB BT A Dl £ Wi BRHaHID LERgienbpatsgjoniaile from
10 pﬂd 80%,. TheibRt 8F Nirhdions! WitRd AMD ha‘@s@fﬁaﬁﬁe CRBt AdNARE on SDS
250 mM i mi dazol e. Fractions containing the desire
polpa@yl@nmdelgelaraéldp&mt@@s @audtagtieg ddmaeenpgus mf@tdgdrproteln are pooled.
oncent.ration t ed by bsorbance
G Hs” Pheuy b Lo Eer it Pl BRSO oy the towest
cor@enﬂrsttﬁ)ngm)m Qc@Ghitkils € Guen Closc TREcdMsOaR NBe ahestr edapatedwith their
y diluting the sanple slowy into freshly prepared

hycggplmben mgerisus phielded Ao tritergctiom. witly thaweyerised phasc gesn. Aggregated
i A i AR MBS, TV o

midfbleed ifovals @f pioedim fr5mC1IhB akepitedafdron thesrdvetsed phaseGsi¢poalso removes
00 .m.cro rarrs/m The refolding solution is stirred
endpigin {romy c4Pleyr 12-36 hours. The refol di ng reaction
is quenched by the addition of TFAto a_final
conEmstienst sastaiping dho dgsissd) fefded ghriostagonist polypeptiter &g epooled and

t r
UL APPSR O i ARSI O, P
areifsrnadated iito 20 -rﬁM%Iépem,qu 6.8 with 0.14 M sodium chloride and 4% mannitol by
dialysis or by gel filtration using G25 Superfine (Pharmacia) resins equilibrated in the

formulation buffer and sterile filtered.
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concentration. The refolded protein is chromatographed

on a Poros R1/H reversed phase 20 colum using a
woreshziopuf fer of 0.1 % TFA with el ution w th BCT/US2007/077845

gradi ent of acetonitrile from 10 to 80% Aliquots of
Expressedn ofi® nivAntagd@isiOn aivsamblaancellar e anal yzed on SDS

pol yacryl am de gels and fracti ons contai ni ng

hondasnequsls eflmided precpiraiion afea poanadly gBaneylaledyform of Wnt

the properly refol ded species of nost proteins are
antagQpid 4y deconHanan N ESSINIA CRPAIANGRYS of acetonitrile

since those §%fcies are the nost éﬁﬂFaCt with their 25
hy dbp Hetiee PRESe(sPOEB 39247 dewblisheshMarghet 5 dOBh isspmployed as the

the. rey e reshh. . [ .

ext g ST BT R 7 P B R s TR G it seected

restrittiafl @nkyrogs fooaltoes tlseitiog ofnths fiohcaehgoatstrBNA upingt1&iafisn methods
fromthe desired form the reversed phase step al so

suchetprs €SB BRIk PHAY + BES aFPT BYIPORSS Rt thisngrample, the resulting

vediBiNL Ao ArAGYrL [ ol ded Wit ant agoni st

pol ypepti de are pooled and 30 the acetonitrile

r enpyv hng: ent. | I nj e I.ect

" oo P BB BSEIGA Dl R FLURC! il 295 cot
(ATeEeSCLPH768) ravgtdwviOtol dorVlusael tmtisduk asultde: prets4%0medium such as

mannitol by dialysis or by gel filtration using &5
DMEiMesunpandopsdaritiicict calsshemeandi pptismatiegnyteptheomponents and/or

S0 R DL 4, 98 40 s v

RN#ngagdihstmappayaendal,iCehl, 8E543 (TDBL Y aexd @msodleed id 208 wlatfdsmM Tris-

H R o gD 22 B RChn foulls RbEREH S arp ol M of 50 mv
HEEELS' (EH]%-@@ Yg@hﬁﬂgNﬁKﬁS(rﬁﬁeN%ﬁﬁﬁd% fecipitl {sShRVved to form for

I C , '1989), is enployed as the expr essi on
10 waoutoy at I€i dialprscipitateeis\Atspeadedagrshidsied BNei 293 | defapediallowed to

I nt.o pRK5. with sel ected. . restrictipn enzynes to.allaw 0
setf 0@ P08 DWE it GnAG ORI GE BRI AP TGt gRe 2l of 20%
glyo®bhadPBS SYaAdiSfod 89 et R, | TheSBTOEDIQkr€ thedtwashSd i serum free

For purposes of this exanple, the resulting vector is

megdigfrp diegly medivasispresl el the gelisrse menbripdrion aboytipedays.
sel ected host cells nay be 293 cells. Human 293 cells
10 AAMORIGCEly1B7Bjurs pcrgthowansfoctonf tha enbercimedinmgg eemoved and

renfed Wl smod: TRy R e e Y ORGP AT RE L S -cysteine
and® Q0P QIS SagktigibninaNt Atérod 112 ShouARRbibatléh, Ghd BERtMEhINAedium is

is mxed with about 1 g DNA encoding the VA RNA gene
colferteid nepaispatyadcceen atspin fdiar] and3dpadgdpnta ad5yq SRA@el. The processed gel

[ | i I 1S, .0 A
magS 30t kboneip it o o Cedfl oSt e o RYsi B orasgyge of Wi
anthgadfist SiblypMplife. HERIES c(lpldes .c3fthinidB Grandtbdadi celld .nbaymivhdergo further
imﬁﬁéﬁ,anda precipitate js allowed to formf

&1 sgrum giee mpdiiny)yand;ths madiyn is t@@ﬁ@ﬁ@%ﬁ@%@%ﬂ%&%d

to the 293 cells and allowed to settle for about four
houls agt algr@tivehigchuinewr Brnireatagaiss meypbe aneadeef @i 293 cells

tragsiégtlyolﬁsi%o%@e dextran sulfate method described by Somparyrac et al., Proc. Natl.

Acad. Sci., 12:7575 (1981). 293 cells are grown to maximal density in a spinner flask and
700 pg pPRK5-WA DNA is added. The cells are first concentrated from the spinner flask by
centrifugation and washed with PBS. The DNA-dextran precipitate is incubated on the cell
pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with

tissue culture medium, and re-introduced into the spinner flask containing tissue culture
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glycerol in PBS is added for 30 seconds. The 293 cells

are then washed with serumfree nedium fresh nedi um
WO 200863000 and the cells are incubated for abouPCBUSHYF077845

20 Approximately 24 hours after the transfections, the
mediuulnt, Bryez/mibowing insulireash@d pamol bavep! teensfitrm. t Aftendbout four days, the

nedi u al.one) or..cul tur di,.um cont ai ni.n 00.Gi/
cofBROR ShEHinds SREIASY T ACHE SO BritHe Ay febpisa [he sample
colMfHingl RGHRA PPs adthnE@Reh tHeANRA MBS tHRd shd HiRlflc8Uyefhy sclected
concentrated on a spin filter, and | oaded onto a 15%

meghog, gyeh as Thabysprand s selingethromatpgtsphyir i ed and exposed
to filmfor a selected period of tine to reveal the
pr ebemmehap feniiotlinmt, Al agordostst pal Ypeqireded infTGEO cells. The pRKS-
ultyres containin ansfected cells may under
WA 5 sy Fors Rt HO e Do Pl APEEN ) ARG e Os or DEAE-
deREl UM IS cEHBSE S8bvbNthe RLRCLRGDICRRSS %yé‘ubatlea,b@{a the medium replaced
e

‘alternative techni que, Wit antagoni st may 35 o
withneultgthuedivinh (oo Irewpdigm cordwigingnz radielsbal guehas —S-methionine.

dextran sul fate neth scri bed by Sonparyrac, et at..
AREF R AT S8Rl i P SSITE oplhoRl IR uf may ve
rep@HcedRYithOse N iffsR ImElRNE | tBtefierably, SId Bulfres draskeudR@d 38 At 6 days,
(g pRK5-WA DNA i s added. The cells are first
anthee dhg pandétepoed apgdive is parvesded. f The medipm epipinRUgackrygssed Wnt

o LA M e TR P ] SRR AR T

cellLs..are trea ith.20% gl,ycerol for ,90,s S

€ o FRI b T G by R G B kR PR B ety The o
anthgBndst teRubaIeficd bia ok EOFRIAS REQGr. t TIESHBCIoHE inde@ canl Qddergo PCR

WD 2008/ 031009 PCT/ US2007/ 077845 nedium 5 %/m_ ,
to BQiinelrame (it aaseipctpdicnifont thgvwhele as rapelydyy fag g taeBaculovirus

: s o i ‘
ex o V<Rl d B ol SR Y ARGHAIE MGG TR RS invo o
SVdonirachivegoe xphaisied a \Welecani agokdrsduckan DHER foe selection of stable
concentrated and purified by any sel ected t hod i
cloggie anaaslde they %I%eﬁh gondhe té%}s{ﬁ?f?dc(liﬁ H g abms). with fhg SV40 driven
t : i N ' : ed |
ve i) DR IAERRRITIREE MR, AURGRIRUSLLD T PESIAPRSEPR he cuture
medrinl sonjainmg the ovpressed gelyt HissagdedagnCaR@bnot cBEMER be concentrated

ext . As descri bed aboye, .t «cell cultures can be

anf R Y A S BeE TR oY D dhelaes HRlY Egegogtphy.
medi um (al one) or nedium contai ni ng_a radi ol abel s%ch i
as SYSRBEANISHIRY. AlSADF SKPESEr H ﬁ?&% apgyer (3 chlle byfa transient

exp\lf%gsiroggfré&ﬁg}evsértiﬁ@%@éﬂsi ofiRf stﬁb‘l‘e%&#@ﬁé@ﬁ%ﬁd}@/&,d{%ebe

I aced w ser u(rjnf ee medi um
SRR O 00 SN e A e

protdies &% Rrpessed aWah [g@rbagani Ginnambadhesin),ie whadtcs codihgdequences
and purified by an%/ seil ect ed et hgg@ Epi t ope-t agged
rag

forvint selHelgdBmmste frey rateslylap domrpr e85 Bt PIPCRbYR prefgays arc fused to an
T P AR SRR 2 8 GREC Pl Wutor i«

polyyeHik tepged forfrane wWith a sel ected epitope tag such as a
poly-his tag into a Bacul ovirus expression vector. The
pol Yelhowsing aBORdaMplificutioagald Stspetider DNAN diteibbléned in a CHO

subcl oned into a , o
expression vector using standard techniques as described in Ausubel ef al., Current Protocols

of Molecular Biology, Unit 3.16, John Wiley and Sons (1997). CHO expression vectors are

constructed to have compatible restriction sites 5’ and 3’ of the DNA of interest to allow the

convenient shuttling of cDNA’s. The vector used expression in CHO cells is as described in
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SV40 driven vector containing a selection marker such

as DHFR for selection of stable clones. Finally, the
wW@RHOs08100Es can be transfected (as descri bed abPUBYS2A01/677845

the SvV40 driven vector. Labeling may be perforned, as
Lucisset iatbed\habO\Pe:idst Rese2idfy (EXFEESI ¢M96Thend ubsesirtbe 20V40 carly

PO ERFSE B NP DS O GHARn £ DG PISRGR SO AT GE e reductase

(DAPR).SehetRedx pRENIGH peihied saigctidh Mt smbReldtRerdhéd Riftthe plasmid
chr omat o%@aphy Wht ant agoni st may al so be expressed

foliomigH@sgtion. COS cel |l s by a transient expression
procedure or in CHO cells by another stable expression
pr ot edlveanicigatrheofakpdessid @ﬁas'miud ON\ ceihtreducsd peto fapproetnately 10

milf3h r BEED Gl wit) G BRADn el bl mBdaRiod: Rty SUPERFECTE
(QlYi’Qée(hI)‘ D PRt 9 FERAUGET @80k gett RensRiHh! € TherdMs are grown as

i extracel | ul ar donai ns) t he res ectlve
deSprledemnIsu@S @t ﬁbssm oA@proxnrgGetly EonkY antls pesgfireren in an ampule for
CH2 and CH2 donmai ns

m@%ﬂ%@%ﬁ?g ng‘é‘P‘ gigfe%%ﬁ%gelpgr m Fol | ow ng PCR

anpljficatjon, the resp re bcl oned in
e AmaYlsy eauriging & phmid W@ﬁﬁ%@% by @&%ﬁma&fe@toa@ater bath
andjﬁ%'lﬁl%rﬂef@méu Sheebn@htsate 1th’Jdrlﬁfﬂ)t a Eén%ﬁ%@ bbe cBhtaining 10 mLs

Mol ecul’ar B] olfogy, Unit 3.1 John Wl ey and Sons
of medigAnd cCHOlegadr #s9DBmpmdor Srainatce. Tdensperateridis taspirated and the

colioFE REGTRLed i Af PPl R a bt 6p R Trec s ik 5 0.2 m

dlaﬁwédeetaT%v\&fécg@ﬁmysewh@@nﬁw QRenl BIiGHIRE @htbSa 11902ML spinner
described in 108 WD 2008/ 031009 PCT/ US2007/ 077845

comm@g 9@trnlat0f selpgftvie megla. déftrézrels2 dzms ghe( qeﬂmreltrmfe(r@gatp a 250 mL
B8 AT USRI BBl RSBl e prer ot
2- 3rce@sgcztsesleL J00HrRand Dbiﬁﬂn@)@pﬁﬁ%fsl eﬁﬂélsdédédﬂ)vﬁtﬁ 3S>el(é06e11§xﬁ1L. The cell
for stable maintenance of the plasm d follow ng
megliagisserebngsd. with figsh vecdip dyossnamiigefion prd gesyppeagion in production
m | u r
mefih P T Suien ) SHEERLCRD RLR ARR LRI, 4 Production medium
describetsine01S. Gatenedige ffl 32, SURERRECTtne (€ISAQandy, adDEBIRHER wged. A 3L

progpmgée%égggg%ggétnﬂs 2@9% sl/lgL Egﬁg%?o' %heageﬁl number pH is

det@tﬁ’rﬁﬁ&i(' oRtaLY, el th%tgl%r fedabd & eﬁldfébglzg%{g {vith 3N} % commenced.
for further growmh and production as described bel ow

On1dayTh éhcampmnfafss samplailnihagemherapirasinitdd BNA3 4l ent FAwsd of 500 g/L

o BhPURERIERE B St 0 B Mg R Bsin, v

Cofifiid 365i MGditH Wrsde Thuldsh)atared CERbLLEHIOaH: FrodRBBn, the pH is
rpmfor 5 mnutes. The supernatant is aspirated and

adjpsted agpidessany 0 kaspusperoay 7.3 1dtanlOglys air eiatll the m@nhta dropped
fil P 5% [
beléxévt 7’%1%%18\6/ Ic%lté %glgl%re n§S %quﬁst&p by lcg&tg%uﬁr Ipn, %ncg 11telt11§f ou%l} a 0.22 um
filter. LOGentiltSpd MAST cither Gaédiani4ig &Ouﬁme&fat&ﬁllmdvmo columns for
media. After 1-2 days, the cells are transferred into
purifiaionm_

For the poly-His tagged constructs, the proteins are purified using a Ni-NTA column
(Qiagen). Before purification, imidazole is added to the conditioned media to a
concentration of 5 mM. The conditioned media is pumped onto a 6 ml Ni-NTA column

equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at
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spinner filled with 150 nL sel ective growh nmedi um and
i ncubated at 37C. After another 2-3 days, 250 nmi, 500
wWor008/3102900 nL spinners are seeded with 3 x 1BGI/US2007/077845
cells/m.. The cell nedia is exchanged with fresh
a fhmd'reae oy 4efmbliminu gaﬂ?(bn Aot lnaﬁug,ptfhns:iohmﬁ s prgdcvitibadditional

|um hou sui t.abl.e i a.m ..
ca B S BhE e PR SRR b a0t isBg b cagtaining 0.25 M
1m18a£&@t N h%hl}zgmuﬂﬁgd prosied Juneqddily 18381tdMhto a storage buffer
act ual I({ be use producti on spl nner is seeded

cordaining21 k mdeHepds| /1M NaCélaI}adoﬁl%tm@nm@l | phhunbewithh 2§ ml G25
r is sanpled and
Su%eﬁé? {Bﬁlam\}\ﬁwtl Wli{%?’ﬂddstt%eg ap'sgﬂl;@mmnced On day 2,

thes hete er at ur.
33dm 8 (BFoBsbniped CSraeRaes aue Bom Dgreotdiioncd media
as ﬂ)‘l‘lbbvfs oqmib @snanone%ﬁr{%daeﬂnyg I Eea/ bitol X &N P &M & icOMmPPNarmacia)
Comi ng 365 Medical Grade Enul sion) taken.

whrphr lmsﬂgbﬂ@utequﬂé)rm(b dufiroM| Narrém@phait% uﬁ@t} pIsIt @d. aéfter loading, the
necessar t ar

col RS SPled, BaRRRe ot ssBHRa s ok sbtofifn 166 mu civi

aci@UH 915 THe dhaty protafl iPinmedihelyfnegatiia tndlitétidger il @ractions into
through a 0.22 gm filter. The filtrate was either
tubgy spaiginang 205 orLi efredMailaisybufbud @bl Gnt Theohightys peisficd protein is

subggidemlgﬁgegafn)[gd gl%cg stgpalge ﬁan a%l %séﬂb%dkﬁg\%.&e ﬁl%rb% n%ﬁ% t%gged proteins.
Thé @om@géﬁeltyBefa@geeseﬁLb’y SDSqidlmrylamdéag@d end by adagethinad amino acid
the .conditioned nedia to a concentration of 5 nM The
sequehfdng Py Rdanderraddtionpunped onto a 6 M Ni - NTA col umm
equilibrated in 20 nM Hepes, pH 7.4, buffer containing
Expression ofaWint AntagenisiiniYgastazol e at 109 WO 2008/ 031009
PCT/ US2007/ 077845 a flow rate of 4-5 mM/mn. at 4C
Af t &he fodmdiimgymethiod desiribamreicemarshieck pwissibn afl #irt potagdnist in yeast.
equi libration buffer and the protein eluted with
eunifstb rahstonxpgredsicar veanisaard rgndruztedMfori intchazlblle. piddaction or
ghly purified protein is, su uently desalted into
Secgpt@po?% e pRrgganist cf%mlaﬁhﬁ. ﬁBFl%gE He pmotgr. 1 ADNNSRgoding Wnt
ant 1& é‘hmbﬂoﬁ{o’terﬁbn@eﬁed Witd E'ul?&b?éreﬁ‘énc% en 0RE fid BR selected
(Pharmaci a) colum and stored at - oadhesin
plagrirct ahteat mtlrage)lhxiarrmprrassms oﬁrl/léatpmtagbnlsd Fmrosm:tehen DNA encoding
condi ti.oned ne The condi
i SR Do iane o SRt ReaP B Gt it P PRy Shboding the
ADMT/GA Pmad ﬂﬁ)@&ﬁere qublivdonat @(ﬂagdﬂusz Qi oM Iﬁ&?tl@@ Qﬁ&h@{t Bammalian signal
buf fer, After | oading, the um i s washed
pepsidecers |fQ/re¢>ganwl¢ la ¥egsti alphsracion or meftése sefetrre sidngl/leader sequence,
r uted protein
and’\flﬁker SC 1@4\/' eI 1f ee(F tdélgqr x%r%SSD(pn fﬂé a a%on%h

neu

LLfa 8?’5 %l'l_ql gltlc té,%ﬁ Eﬂgglnéﬁ {H{’ gqjg%ﬁp&eg{aﬂs ogme(lvl Wlt[l tl?e expression

plaSHPs ecfw&mehyab@eé aha Qalithitt An SeRERE e RNt & lonamc8igS CTADBShsformed
above for the poly-H s tagged proteins. The

yedso mg?éwémty cag bps geadwasd byy Pmltﬁ@bya‘{?ﬁlyl L2Ye0) d@cl@jeltogcqmamd and
sepayatl}) % IﬂoSnﬁAG%n forlpowe% by staitid ?ﬁleng%ls \xlth O6flassie Blue stain.

Recombinant Wnt antagonist can subsequently be isolated and purified by removing

the yeast cells from the fermentation medium by centrifugation and then concentrating the
medium using selected cartridge filters. The concentrate containing Wnt antagonist may

further be purified using selected column chromatography resins.
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15 Expression of Wit Antagonist in Yeast The

follow ng nmet hod descri bes reconbi nant expressi on of
waoBosastoegoni st in yeast. First, yeast expresBCDHS2007/077845

vectors are constructed for intracellular production
Exjessiceefr Wit Antagbnivthn Buotlagoas-Bifedtedms¢dt € cADH2/ GAPDH

pronoter. DNA encodi ng Wit antagoni st and the

promh¢ ebllowingn arttodd désetibess uédoatblieant ebprdssivh ot @nazyaragonist in

sites in_the sel ecLled 20 plasmd to direct
Bagylpyigisanfegicdinsgificdssi on of Wit ant agoni st. For

secretion, DNA encoding Wt antagonist can be cl oned

i nt éhe rﬁéqlseeﬂp@@éulgplf@s%fnd antt%g@etShes% fupadh upNIEaBIn @6 dinn gpitope  tag
cor&%ﬁg?‘d %@ng%\ﬁ{:ugr%é?esSmg Ve % \rll ggé/l}g%%fo%%qg%s 1n§f11de 8oly-hls tags
and Mmﬁi@’gﬂﬂﬂuﬁn tagsy RS Fe adgidia-dfagGRr Aasariety\fiplafeds may be employed,

secretory si 1% nal / | eader sequence, and |inker

B’@éﬂﬂe rpé@égn CH®EY é{ﬂm f Qp[mrgggrﬁl,aggs vlable Wﬁl’nlds such as pVL1393
(N 6’%%%%0 nBﬁEﬂ Zt'l_le %@ & %h#o?i’n}]%m a?ﬁag%ﬁe 38 br #’ @dsfled portion of the

can hen trans expressi on
coph@sanuckscechd sT/Ermahelgombmeh amﬂhecsadluetnc@dlqodlngeﬂn%trecﬂlular domain of
fernentati on nedi a., The transf or,ned

o TEONBFHARR T8O R Ob S NI P el B RtS Bt tipgyotein is

extffa{cblofllﬂhlolrs %ﬁfpﬁfﬁ'e& bRPCR e prM@E&hﬁl@ﬁleHMryﬁ@sthg é‘%'d 3' reglons The
by stai hing of the gels with Coomassi e

Is’trmrrmamwpbmtaﬂtanlmng (sphectago messtctivareng s elese nTlheypréuct is then

digiﬁi’f S tﬁih%asg?ﬂ%ﬁ%@%ﬁﬁﬁéaﬁﬁﬁ%&%@éﬁ? o ga R bagigploh veetor.
car ReFETH| Gk Dinnes eticeiit vt b0 Bamissgtrgeviove plasmid and
BARUAOQOLE ™MMedys IONA h@haBfinB) & vgéa%ﬁgl > 1 gk% ("SO") cells

col umm chr omat ogr aphy resins. 110
(AP@JT/(IJQZOGPY)OHSﬂM@pof@tm(esmmmldfy awiailaln thago MIBEO-BRL). After 4 -

| nf The fol | gwi th
5 GRS Y T eL b gt M XEree T UHREY A RIS ofeff o further
am ﬁé&tl@ﬁé r uStrhiN{rFedtRd hits @edtci eblpressibcars epiitieRd Cadi8@ribed by

or Wit antagoni st is fused upstream of an epitope ta
O'RpilloneanheBaculevirus expressionoxecrons A xlpahesaorynMapugloOxford: Oxford

ags include poly-his tags and
Ung}é%@%g%stsgpﬁ tags (li ke Fc regions of IgG) A

TR R T T L ———

chetatg AffadtyfMkdBA3 grapNpYaaadws. BiitRklsYare pRPaaIHRA @@combmant virus-
encodi ng Wit antagoni st or the desired portion of the

infecgest B @ﬁé]qwérd@écr@led\lmRmﬁa@cﬂﬁ i ﬁwecl@?akﬁth@ €l@§dknBectly, SO
celﬁrh‘f‘? g)a%}%g?&tsﬁséteﬁ&% hlswn%gtlo% ne'i] (?% S]@%rﬁaﬁ& MgCly;

sequence enco pr otei n i
0. ltrhM PDOAEl 0ol giyceﬁm 0.42EeNPuW0a0. 4I M Kka) anfdl sedl_cbt}éd RCRRe bt 20 seconds

priners conpl enent ar o the 5 and 3' regions. The i
on gpe. ﬁﬁqeﬁgmcﬁﬁ@ aqerféw%%b%@eéltrpﬁ%gﬁp@qﬂ @n(é the sgﬁrg@)ant i8 dquted 50-fold in
I t RE YABsphhtce f1 UGG S1yblsI) filt
Oagﬁgelssl%@% @P ]ﬁ ﬁ) {eGF g((:)? erg rgfs%%gl C?I/Og té%?y and iltered
threughc h dhé®l Linmtfdter. heAeNﬁF éﬁ&A cngameetootuerécmnﬂnemmhlly avallable from
Ql%%g)l; :ﬁqoélre[gﬁ%dl \§vngen%r Stvo um OCfOS trglfn%agl(l:etdl nwch E? nal]tf ofe water and
equilibrated with 25 mL of loading buffer. The filtered cell extract is loaded onto the

column at 0.5 mL per minute. The column is washed to baseline A,z with loading buffer, at
which point fraction collection is started. Next, the column is washed with a secondary

wash buffer (50 mM phosphate; 300 mM NaCl, 10% glycerol, pH 6.0), which clutes

111



10

15

20

25

30

15 BACULOGOLDTM virus DNA (Pharm ngen) into Spodoptera
frugi perda ("SfF9") cells (ATCC CRL 1711) using
WO 2@ehawdd N (commercially avail abl e from G BCOP@GRLP2007/077845
After 4 - 5 days of incubation at 28C, the rel eased
nonspccjﬁeﬂilydmelnﬂ Protest e‘kift@rn’daalnﬁngﬁg@basélinet igain, the column is developed

Wltgra d tgeé, #{Jgﬁflggz\é'(nggrlgp}es (] I@(s)en%g%y agé %gﬂerat Irlee rsn ér)a{]ctions are

colRBatu! éﬁﬁ'a‘hh!?a@d( BY SPH-PAGYeAdOSiRrer fals 6@%@%111\/816%' lith Ni*"-NTA-
Oxford: Oxford “ 20 University Press (1994). Expressed

Com’%aﬁmiosalkdg@&dmw*tat@nt(@g&gnn)st Fragiiontsheontadeing thd ¢luted, Hisio-tagged

f
Wné ﬁ?%%%l}l %Fea% é/daasndfd&?IV% aga’@)‘?{ lreoa(?fl% IbE?.I%Iypr epared from

rec i nant vir f9 c as de

Ruup Bty PG of Sisole keS8 (qr 0 Bl War fyfagdnist can be
perﬁfr&edq%hﬂ kidfvéh %ﬁ%ﬁfa@b%{léﬁﬁrut%élﬁﬂ&'&@ [ LR ﬁﬁtlhaance Protein A or

fer (25 nL Hepes, 779; 125 nM MgCI2; 25 0.1 nM

proEmrfﬁ col@op ghlyn@mﬁraph@ 1 % NP-40; 0.4 MKCL1), and

sonicated twice for 20 seconds on ice. The sonicates

are cleared by centrifugation, and the supernatant is

diluted 50-fold in [|oading buffer (50 mM phosphate,
PurdéhtiolVioNaGHt Ant&8onist P6BHEOptidep Hsihg8A ffiaitg Chirdrhetbgtphy

through a 0.45 gmfilter. A N t+-NTA agarose colum

( coONEBVEbdckbymBivant Wit Anfdpenist 12@@%&&5 MapPbeparifed Wy tRariety of

a bed volune of 5 ni, vvast%ed V\n&t ? vvgter a‘g& Y
sta@@r@tﬁqhmlqmsanél@p Wit phpesirpugficatioad Fagewtrle pro-THature, or pre-Wnt

ant%éqgns%rfoqﬁe% ide el%(t u?fﬁ?dl l%lollﬁ%ql%gaf?%tg héhgc?rglat%g ?g?i uﬁséng antibodies

speRdBOfoM ﬂhb Waadhmngokistt pelypeptide ofhinedrespoi It géifedal} a®Mmmunoaffinity
col |l ection |s started. Next, the colum is washed with

COlan@é%%HH od i spvabeitbesoupbie thiWhnkeanist palgpentide to an activated

e

putnﬁ@t dimctlyAfftoer medig hishg A2BOmbbisietd peotagaiAn, resmlnesuch as ProSepA
um is developed with a 0 to 500 nM I m dazol e
(Méﬁ%%fF)ent in the secondary wash buffer. One ni
fractions are collected and anal yzed by SDS- PAGE and
si | felyclopg]; immgoglobpling aeprenased {prninNngne. sqracither by precipitation
0 I h ra
Wil HBREE B8 L B RORER G BRfob MER0 bt DORRRcia LKB
Blcaecﬁnpkogyeﬂlsaaitdwdy aNylzed Lalgaiiss tmboadbmay dntibddies are prepared from

Al t er pat urificatjion of. the I Gta r Fc .
IER bnw?i '%Yn%@@smugf BEciPaiqn ﬁOﬁbaﬁoE}s QRrfmmobilized
Protih QBPREAD Yrites hﬁhﬂfﬂ@ §lobhl'ﬂ9 tsuéﬁvgﬂen{l? ratthéh%ﬁ b Caeehlrornato graphic

Protein A of protein G col um, ¢ hr omat ogr aphy.

resfusidhi eatGrddr-astiviad SERI&@BQSQ Pdhgyeqsid ddeB uguomghnology) The
Af f t Nat
onRop g SPUT DA Ssee Padts Ry e BEfed e s Sgis aggn is washed

acc@fdm%s;oaﬁaﬁfaﬂufaeﬁlmisqmcnéhst he art of protein
purification. For exanple, pro-, mature, or pre-Wt

ant gganiaat 1rﬁﬁhﬂ@a?ﬁﬁ1't3¢ &olin® %h;ﬁ iRd uBMzédT‘Hz’ nt‘ﬁélf %ﬁrmcta}ion of Wnt
chr omat ogr aphy usi ng anti bodi €s specifi

antagyinagy m@ﬂmep‘pdﬁ Ypeptnadeg of fractioar &em. celln cgetaenm Wrtnantagonist in a
soluﬂnufrgoaf f lI"Hfst greparation is derived by solubilization of the whole cell or of a

subcellular fraction obtained via differential centrifugation by the addition of detergent or by
other methods well known in the art. Alternatively, soluble Wnt antagonist polypeptide
containing a signal sequence may be secreted in useful quantity into the medium in which

the cells are grown.
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Wht ant agoni st pol ypeptide to an activated
[ Al ternatively,

purified directly
at'h?to allow the

W@ koostasoayr aphi ¢ resin

whi ch contain an Fc domain may be

fr o spddbla Wi mgtagohinmb]ypépt'ei@ qontaﬁmngl pheraggion sugdss@k over the
. ProS | i por cl anal i munogl obul.i ns
imigh QR (PR M AN GPITER thep BN pREET (LS Tog
proféréitiad APRIIbAHE: D VAt ﬁlt@%’ onkY peHpkptidatel %nhlgﬁ' ionic strength buffers in

i ot echnol ogy,

thePPI@@fmcav@fydetNg@nt) [hfwevﬁls s:olumm oslebwied vader b@dil@@Sarmt disrupt
%ggfer %Wagg%ﬁnsla ly p}? 2-3,ora

15 colum is constructed by covalently coupling the
Wht  ant BGDOBRN7/077845

i mobi lized Protein A (Pharmacia LKB
r Clt

oSy P

hlng@inGéIﬂraﬁon Rr 4 bl&’ddtry)p@ l$[1t1f laﬁdlréarmlu fedyabatt ii6n), Snd Wnt antagonist

covalently attached to a chromatographic resin such

polygentidpiis eieFigat ed SEPHAROSETM ( Phar maci a LKB

Bi ot echnol ogy). The 25 anti body is coupled to the

resin, the resin is blocked, and the derivative resin

is washed according to the manufacturer's

Bildstrgmet i ons. Such an i munoaffinity columm may be

utilized in the purification of Wit antagoni st
pol ypepti de by preparing a fraction fromcells

Ln a m Thi

o &aﬂ §rf‘~ SETERE M ABC

10
a ant.agoni
I fér 3bs batlonl ogaks e Hgméf&waar
palgEpy. Sofenst L W38kt ihkar fraction obtained via
differential centrifugation by the addition of
detergent or by other nethods well known in the art
L NisePndelvehigk s Bhublaerwmncaaltcagonicstopol gpeptiide colon
cmcwnmawﬂrn@uaﬁsﬂ@ﬁéﬂ9§eﬁﬁbﬁbé may be secreted in usefu
quantity into the mediumin which the cells are
grown. 112 WO 2008/ 031009 PCT/ US2007/ 077845 A sol ubl e
3. MO Cadhagoni Stgebingeilinder Eont il AR dguphkepaial-@nidia! target of

nmﬁ@ﬁé}z@@ avehithead-rauneaf £ nddy ggolwmys and the col umm
absorbance of Wit antagoni st pol ypeptide
& PLRSSNGE. 0f; et of
Spui posis, J Clin

i s washed under conditions that allow the
4. k& B omhighi enley, 55‘& e@a@éa‘%‘a\bﬁfi fens, An&& a‘h% v
gﬂﬁﬂ“{éog(H t gntﬁdﬁﬁf

preferenti al
20
thbdb%bec.ragﬁunﬁ )FCFT %w Ezngi@r
I OQl)I ng 9dlsrl:rt ant |
Bi'r I'nlg (é-’4g.; " d |low pH buffer such as approxi mately
pH 2-3, or a hlgh concentration of a chaotrope such
. as ur ogyanate ion d Wit ant.ago
N g%t Ried RS BAPReLE et bpwiits SYEANT AR gerpsbs W
sz ik AT o gl 2 TRETARPR. (egshFT REt i8N 6P Ve as a
target of the APC paths ay. , Science 1998; 281:
1509--1512. 2. Tetsu O, McCormi ck F. Beta- catenin
6. fp@@ui%{‘e@%dxﬁbé?srm Bﬁu&gﬁmﬁc@aww@mwn api§ apoptosis by
sdepareimoalvoetis soil NatueeR 2999, €0836%3274.426

15

25

/. Pagni NF, Feldman MW, Gutierres LS, Ploplis VA, Castellino FI. Transcriptional
profiling of the transition from norraal wwtestinal epithelia o adenomas and carcinomas in

30 7 Pu
the APCMin/+} mouse. Physiol Genomics 2003; 18: 228.235,
gniates SUrvivin expression: a

K Zhang T, Gtevrel T, Gao ZQ, er ol Evidence that APC re
possible mechanisto mnmbwmv i the stern cell origin of m}@n cancer, Cancer Rex 2001

35 8
KO64-8667.
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3. He TC, Chan TA, Vogel steiaa B, Kinzier KW PPAR

delta is are APC--requl ated target of nonsteroidal
w@nios/osrdammat oryi drugs. Cell 1999; 99: 335- EGI/USDOA077845

Koh Ti, 13ulitta C ), 1?le ping JV, Dockray (111,
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106: 533-539, 5. San:sona QJ, Reed KR, Hayes AJ, et

al. Loss of Apc in i,jvo imediately perturbs Wit 25

N} %igiﬂﬁil_% 5'?90% g LidRhhl L3y U 858 ton@nE pRAALALHLQT. - BaRRS: Iymphoid-
cotBeer. 2007 q!élﬂ'ﬁﬁ'ﬂ”%’[‘?’§§ m;lé&gug %ai g@f?ﬁm—re‘ 288G Lic 1D ViRia P04,

%%60? 1eﬂ egtil at ron of caspase expression and apoptosis
by adenonr at ous pol yposi s coli. Cancer Res 2003; 63:
4368 4374 30 7. Paoni NF, Fel dman M CQutierrez LS,

:Q st.e] I no..FJ anscr i
“’? NN %ﬁ#ﬂiﬁr i ol Wﬁ’é‘&ﬁp%a Uvher { opgihent of
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colpppgiab FBIcoisedBiH ifeAZ8903 2 1%-49p8- 235. 8. :hang T,
Oe,~rel "1', Gao ZQ et al. Evidence that APC
regulates sung ivin expression: a 35 possible
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FFP i_nonas. 3 g gﬁn %{é %3,744 2748,
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e ek ooy G6bi BAn B P bﬁg fovER G d%mi@“
sld(.élﬁﬁé’%lﬁgmdmi it :ﬁ@é Qy@@@n g - AUREIOTA 3756 of ggon Wryé,fd% iy, fancer Res
2044 i B9 PR, Korinek V, et of. Expression of C D44 in

Ape and '-1'ef nutant mce inplies regulation by the

> ]"1" pat a~. AmIP t r;~l 1999; 154: 515.523 15 13.
16.Bookh: EMIcndeemndeér Beghttl H Ry ol dvicdentanét esd hgF VMBcdEiteval gositioning
in thb jotRalns! SThoMim by cenigriibi ng cxpegubateBpdxppessis orb/OFH02: 111
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Cancer Rc:s 2002; 62: 5126-5128. 20 14. Kim IS,

Crooks ft Drachcva T, et a.l. Oncogenic beta--:a.tenin

71 M a 8RO RS s BdieboNe:, DARCRNeYRNEL K G POk M derypt transcription
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18, Zhang X8, Gaspard JP, Chung DC. Regulation of vascular endothelial growth factor by
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Bath 1, down-regulated in colon aderrocaarcihonas,

WO 08031089 prol i feration and tunor-igernesi _s oPCTUBINT/077845
cancer cells. Cancer Res 25 2004; 64: 6050-6057. 16.
Battle E, Henderson , 1T, BEQAIMIS H, et al.

Betawcatcnin and "1 UE nediate cell positioning in
the intestinal epithel.iwmby controlling ill,,
expression oft phB/ phri.nB. Cell 2002:.111 251 -263.

1. 30 Jﬂwﬁla@edg@nﬂsmonylﬁ[gnggevmerl ng N1, Duluc 1, et al.
502(9 is an intestine crypt transcrlptlon tractor, is

regtg)gtf@ngg){ dgﬂﬁmvybtm%ﬂ% and represses the C DX2
MUC2 genes 41 rf~t 2004; 166: 37.471 35 18.

Zha , ard. III Chung DC. Regul ation of
vas ula;%r%deoﬁ%%?hel i al grovvth factor by the Wit and

- aéﬁ[%ﬁl 5 41‘122!_1[%1 8%'3%%: (?Oélrllpg)gl Illtegolmpns%%n Cgorlgpﬁ)tlde Odperl’ved from a
proﬁﬂ%&le&téd fi@ﬂ@ﬂ&eg‘rohb coffabtadsi 6f Ri),a Reikzlbd (EERbebtciB, (i@ sccreted
sol ubl e recelg]t?or Frizzl ed8C RD-hFc inhibits the

Friggled R platodl Pff@tﬁ@t(élé traihasd (iH) g Repproteipcdd 40 Re, ,
2007; 67: 5371-53719, 114 WO 2008/ 031009

PCTM%Q@K&Q%;@@?Vntr : Z pﬁ tlé act{\/evmtvzv%%ft"&qgéﬁﬁ hour 5

conpri si ng: omal n conmponent, and
(b) a Fc donmmin, wherein the Frizzled donai n conponent
2. conph¢ yéy atgpohispephCiaim devliovad the Bmtantagpoiseismctive in vivo for at
I t% cted fromthe group consisting of (i) a Frizzled
Al U ot ein, (ii) a secreted Frizzled Rel ated
Protein (sFRP) protein, and (iii) a Ror protein, and

3. fur nhaht whesaid compriig: ant agoni st is active in vivo
for at least 1 hour. 10 2. The Wit antagonist of Caim

1, grf@izgleglagm\é\mc gt is active in vivo for at
| east 5 hours. 3. A Wit ant agoni st conprising: (a) a

Fr| l,ed Aomgin conponent and (b) a Fc domain, 15
|n t e Fr| zz| ed domai n conmponent conpri ses a

poI e eri froma rotein sel ect d f
gr oﬁ’% IE:%OHSI SFI znzée ogorzlal)n cotpanen codInIzr'Es ) }F))oel tl(ae aierw?d from a

pro@elﬁ seleetb@drontiticzgioag cBadiatpdofPr(Dt £Frz41sdFBR)Y) pfcﬁélﬁl ii) a secreted
iii) a Ror protein, and further wherein the Wit
Fﬂ%ﬁ%@da @ﬁtﬁ‘étl’rwagl (éﬁRP)rprm% apé (if1) pRog pepfcintandeast 1 day.

further wherein the Wnt antagonist has an in vivo half-life of at least 1 day.

4. The Wnt antagonist of Claim 3, wherein the Wnt antagonist has an in vivo half-life of

at least 2 days.

5. The Wnt antagonist of any of Claims 1-4, wherein the Frizzled domain component
comprises a minimal CRD (ECD) domain from a Frz polypeptide selected from the group
consisting of hFrzl (SEQ ID NO: 18), hFrz2 (SEQ ID NO: 19), hFrz3 (SEQ ID NO: 20),
hFrz4 (SEQ ID NO: 21), hFrz5 (SEQ ID NO: 22), hFrz6 (SEQ ID NO: 23), hFrz7 (SEQ
ID NO: 24), hFrz8 (SEQ ID NO: 25), hFrz9 (SEQ ID NO: 26), and hFrz10 (SEQ ID NO:

27), and active variants thereof.

6. The Wnt antagonist of any of Claims 1-4, wherein the Frizzled domain component

comprises a minimal CRD (ECD) domain from a sFRP polypeptide selected from the group
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4. The Wit antagoni st of Claim3, wherein the Wit
antagoni st has an in vivo half-life of 20 at |east 2
W@l2008/03809 The Wit ant agoni st of any of C ai ns REHPS2007/077845
wherein the Frizzled domai n conponent conprises a
consisningaf sICRD (SECD)D ddpred8n, SERGD (QERY 1D NOI: 2Pp pFRE2 (SEQ ID NO: 30),

seiRE BRI NP3 e E e ERIE) Rk AR, Sng deslyve iR tseor.
hFrz4 (SEQ ID NO 21), hFrz5 (SEQ ID NO 22), hFrz6

7. ( SE@n¢ B ilNQntad3hist BFE of Shing3-4, liNdin 249 Frilfted 8or§1§ﬁQornponent
ID NO 25), hFrz9 (SEQ ID NQ 26), and hFrz10 (SE

corygises zﬁ)llnlraﬁloCBEt (BEONmhm fom b &ros@plypeptidehislagtad rom the group
con%%ttlﬁg %I? rIOf S]?(?%DO&O.Oﬁgn%d]hIbeV@%pe@Bk? Ei%)r Iaté& a&gle variants

comprises a m ni
thefdo®m a sFRP pol ypepti de selected fromthe group 115
WO 2008/ 031009 PCT/ US2007/ 077845 consisting of sFRP1

SEQ I D NO. 28 RP2 I . 29 FRP EQ ID
S ) %@m)w nt @ﬁ%@ﬁl% %E@X of R %‘l\lo ok hepbriy FBpiRGomponent
n?igﬁses %r}ﬁatﬁ{:et F&epd{%e?ﬁﬂé §elE&@d %ﬁn thé- Jw céﬂﬁstlng of hFrzl (SEQ ID

ant agoni st of an Calnms 1-4, V\,herel n the Frizzle
NCddﬁhlhﬂFrﬁo(rﬁE@HhNO ciihﬁrﬁrsiaéSFéQ hiD AN @ra$ 2 ) Oy z4 ERIED IH’dﬁ@: f3), hFrz5

oy Wndo T, BF-HRSPR FERE 97 50 N Hrab s 1o No:

57 NFrz84)SERIY Nas t58Y, @nd &FHA0t SEQ T8NeR59), 8nd 3b@yvMWiliants thereof.
antagoni st of any of Cains 1-4, wherein the Frizzled

9. domgj D yeg ge%%ﬁfst o£RIPEF BEImME lr@tvﬂ{e?elﬁ rfﬂe pﬁkz%{@(f—‘ %&hgﬁ component

sel ected fr t he group consisting of
corhiidises @)mathierskep pSEREAtide NSectsd Yronh %@o@&&@sis@ng\l@f sBRRF] (SEQ ID

N G rPREE a2 TR G ke TN 62 e

sFRY3 (S@giD NU1649, an BRIV aNehtsMreofand hFrzl O (SEQ I D
NO 59

and active variants thereof. 9. The Wt

10.2Nt RYORN/Fl an oﬁfgy opg &@C[ﬁ'ﬁnéi% WL iRt Fﬁﬁzlgd' Hglﬁhlﬁdcomponent

donai n corrpo ises a mature sFrp pol ypepti
commh@s@edatﬁmdhmﬁﬂ@y@pnd@sdcmw Somntye gfoupRRRYSIBECY llllh)rl (SEQ ID

sERP3 SE ID NO 62

B 59 TR el Sk B R 1010 52
T A L LR R T
corﬁ%@tﬁﬁﬁé F}r% g@@@%p?ﬁl% s@lcBRl Lf‘ﬂfo%n %r%r&?ds&l%ﬁhhg of ﬁF{qu(‘sﬁ@ ID NO:

nsi sti ng hRor
35)ahbrzB RBEQ IDSEQ 80, NEz3 QSEQ IErNOaB:T)I, hErZGQSEQstNO 38) hFrz5 (SEQ

10 e ERpree (35030 S0: BBhAPR e ofsseh RO bR SER T No: 42,
hFi2D QS]EQZIDQ@d)ym Eﬂdj@f“@ﬁi b Ny fh%d%@&bovéiﬁﬁﬁ'tﬁérb&g
of hFrzl (SEQ hFrz2 (SEQ ID NO 36),

12.NFr g WEQanB[%@ ﬁZﬂy of] [a%rf’is (l SEQ/H@%IM@ izle(h E&ﬁém component
(SEQ ID NG 39), hFrze (SEQ I

corhj@ise4 4 pro-biFpz®1y(pSEQld Pldd@d fddn | the group con51st1ng of sFRP1 (SEQ ID NO:

45), sFRP2 (SEQ ID NO: 46), sFRP3 (SEQ ID NO: 47), sFRP4 (SEQ ID NO: 48), and

sFRP5 (SEQ ID NO: 49), and active variants thereof.

13.  The Wnt antagonist of any of Claims 1-12, wherein the Fc component is derived

from an immunoglobulin selected from the group consisting of IgG1, IgG2, IgG3 and 1gG4.

14. The Wnt antagonist of Claim 13, wherein the Fc is derived from an IgGl

immunoglobulin.
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hFrz9 (SEQ ID NO 43), and hFrz10 (SEQ ID NO 44), and
active variants thereof. 12. The Wit antagoni st of any
W@R008l03uons 1-4, wherein the Frizzled domai n cop@DOsI7/077845
25 conprises a pro-sFrp polypeptide selected fromthe
15.gr olipe Bonshwpomst affClairRPY, WHSEG tH IN@omptises ths FRB2queBELBhown in
. : SEQ ID NO 47), sFRP4 (SEQ ID NG
SEQQ?HGQng§%%%%558%§éC5%B NO 49), and active variants
thereof. 13. The Wit antagonist of any of Cains 1-12,
16 WheTpé Withaitdpon ko BPame of Clameelr-1 3 efrthé @M@ iing a linker connecting
i mmunogl obul in sel ected fromthe group consisting of
the|Hyizeled |dgmpin qogm®ngrido thydk dom@ni4. The Wit ant agoni st
of Caim13, wherein the Fc is derived froman |gG
17. nnﬁh@gvmbmta’tgmniﬂbﬁ CNGn2 06 8BS0 e HERCUSEDOTIB 77 BeBide sclected

15. The Wit .anta
frofofip erameopia s psuatey SShTPNosaY ¥l igseq b No:
70)3@@A@VME@&D %6: 7T WMQ\HIHGMHD $0:0h) 20 AR GRAGWE (SEQ ID
further conprising a |linker connecting the
NCFﬁﬁkzled domai n conponent to the Fc domain. 5 17. The
Wit ant agoni st of Claim 16, wherein the |inker
18.conpr Wa sintagpeiptt q':anpr@hgeetp@djypeptﬁdnmeﬂctme(g frompthe group consisting of

re T T R L AT ROy Pl R ro e

(SHID N mnpirzéﬂ@%@@ 10 ﬁEQﬁSP Fr¥Fc (SEQ 1D8N0A7W11Frz6 Fc (SEQ ID

antagpnlst co tide selected fromthe

i si ngg po
NGB v he (S50 1 0" EOPED 5. (REQUIBRE0N B MErs 194 (SEQ D NO: §3)

e JRO R ELA SRR Ry v v

Fc BEF{DNQ:SEQ dnld SNQP5AR)(SEEY IBNEC 8§BEQ | D NGO 80),
Frz7-Fc (SEQ ID NO 81), Frz9-Fc (SEQ ID NO 82),

Frz R 31,
e e e

cxaFRpAndRgy 5o W au@reo8)s of4rdaimsHRES- Fc (SEQ | D NO
88). 15 19. A conposition conprising at |east one
20.phaAmackit iadbdqpearcapodbg encal the dyntantagenisis pif €htimaridl 8.
any of the Wit antagonists of Cains 1-18. 20 A

gﬁf igl%ﬁ}ug ch 8‘?1 gr@g nipgq'u@% ! %E.Mt@h &i gecé%r §onpining control

seqb@dctaWhicH ithd@lic] O NEH iSdptgabdy Uglkddor cont ai ni ng
control sequences to which the nucleic acid is

operably linked. 20 22. The vector of Claim 21 further
22conﬁhwff%omi@et%@mher%np%hb@&tce1é|| of daim22
mhlch is selected fromthe group consisting of a

1130 cbINSHCELaifs 28 OWhicRNY Y&R ?ef%i &oH th%: rot@n COI]}SIStlng of a

artlc e of manufacture conprising the conpositi
ma@ingdlan ligsanhd. ok end geasece]l.

24.  An article of manufacture comprising the composition of Claim 19 and a container,
wherein the Wnt antagonist is contained within the container and the container further
comprises (a) a label affixed to the container, or (b) a package insert inside the container
referring to the use of the Wnt antagonist indicating use of the composition for the

therapeutic treatment or diagnostic detection of a Wnt-mediated disorder.

25. A method of inhibiting Wnt signaling in a cell comprising contacting the cell with an

effective amount of the any of the Wnt antagonists of Claims 1-18.
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wherein the Wit antagonist is contained within the
container and the container further 25 conprises (a)
W@2008k08100af fi xed to the container, or (b) a paPKEHYS2007/077845
insert inside the container referring to the use of
26.t heThwimetintdagioQlasin 15 dileadin rie uglé iotorthecd embos a thaymmal and the
for, the . therapeutic treatnent or diagnostic detection
amgnt AdRARistRE il%ﬁ fad?%?@@ﬁ%%@ WHH-hod of i nhibiting
Wit signaling in a cell conprising contacting the cel
270 t th@metRfECAiMe2 RREeRtin @fc WaesigMMim@fredul® M activation of a Wnt
~antagonists of Clains 1-18. 117 2008/ 031009
sigrdinRUSEPORYID Tirgygh senatiTeuta@ethod of C ai m 25, wherein
the cell is contained within a mammal and the anount

adnmi-ni | r igally-effecki . .
2857 i SRR L UfinP G ARSEH ST REERORE W SPBH g in
inhitégon dBgrbwdnofaht calat i on of a Wit signal i ng conponent

through somatic nmutation. 5 28. The nmethod of C aim

25, erej A j bi.tion_of At signaling results in
20.8 b, THE oo Loy 8, et 50 el e @0 s 9 e it hod

of Claim28, wherein the cell is a cancer cell. 30. A

30.met Rogheodtdferddating s WiiimddRAERURSrdél $0a0@kmidal dudidBtherefrom,
suffering therefro conprising adm nistering to the

cOrppitRg admimMeteEne (10 i thalmymapk acthicapcwimslintclisctive watount ©f a Wnt

t ni sk. accor dj £ of Clainms 1-18. 31. The

mﬁ%%w%%EC%?afﬁé?%%ggﬁ%ﬁg%}gﬁﬁ the disorder is a cel
proliferative disorder associated with aberrant Wt

31.si gt imghed tof vCkaym BE. whHéreinmgichddobr @ ai oelBbyroliferative disorder
wher ei n the aberrant t signaling activity results

asspeiglefl WiADSH ARGV Bk HEEER GAIBEY- 2 Wit protein. 15 33.
The method of C aim 31, wherein the cell proliferative

32.di sopdedeticd GROREH-3134vheldi® tHEBARAAnO Vel sBnAlidS activity results from

~ Wherein the cancer is selected fromthe group

incrsaprsi eprassionof a Yohtgrotemncer, col orectal cancer, breast
cancer, |eukem a, gliomas, and nedul | obl astomas. 35. A

33700 B0 oaIF BEbL 10 R PSRN 61 i L BEPA L er
ant agoni st according to any of Clains 1-18, wherein

34.( a) Thérenefiod T8N0 3, avheZéin claqanest,is sdledtd) fromehdprugdiprgnsisting of
| evel between the Fz/Fc antagonist. and Wit protein is

colpm ganest, icglorecti! Cﬁ@f@r,év%aéb‘f?@éere%ukew ghiematse i ey ignblastomas.
signaling. 36. The nethod of C aim 35, wherein the

35.Tet ROghefhidh DR RO HREFeHREC LMV phdtcihNBompBYRE cBhtacting the
Wit signaling is aberrant, the nethog further

sangepithsi Wat egaganst ngeardiog tevwl ofoflainyd hd Bnghdraint(hkthe presence of a

con R RiciBEink ey ekt Sesh e P APy R OB incicacive

of the pedsefe dPianBthiroteih idiorsasmliggt hat is higher or [ ower
than that of the second sanple is indicative of

36.abe"rl“lrléjl ?Iieﬂ}/ovgitofsél%?n? |3i5?gv'herein the method further comprises determining if the
level of Wnt signaling is aberrant, the method further comprising comparing the level of
binding in the sample to the level in a second sample known to have physiologically normal
Wht signaling, wherein a level of binding in the sample that is higher or lower than that of

the second sample is indicative of aberrant Wnt signaling.

37. The method of Claim 36, wherein the aberrant Wnt signaling is further indicative of

the presence of a Wnt-mediated disorder.
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37. The nethod of C aim 36, wherein the aberrant Wt

signaling is further indicative of the presence of a
waaaoseat ed di sorder. 118 WO 2008/ 031009 PCT/US2007/077845

PCT/ US2007/ 077845 38. The nmethod of C aim 37, wherein
38.t heThhmethediodCédmd} % evhdeain the Watimediated 9lisofdarit ¢dunderof

nodul ating the expression of a Wit target gene in a

cell, characteriz activate xcessi ve. Wit :
5927 oG oL iR e d SRt Waf TG e o coll chracterized
by &lkfiestd b8 cxafBuRt Wak stenilihg, 2@ comthetagy @fil whtdi 4B effective
1-18. 5 40. A nethod of therapeutically treating a
amwit-ofne 4V Bt e geatst efr anycd kpinsi Ing®. admi ni stering a
therapeutically effective amobunt of a Wht antagoni st
40.0f z@;nym&ilocg BF Mheti %ﬁt’icall %Ireg%ﬁ] the M, Bigdel AThRRy pfcomprising
t he ant agoni st arrests a y Ssu §%quen increase I n size
adromistathganithermpaitidally sfea@ivictaymoaint b He Waanaeponidtlof ahjef Claims 1-18,
nmet hod of Clain140,<¥herein t he adninistLation of the., .
wheggin Hif ayBinrtpRal 1he a0HAZORISt AHESY GRUCUPYHUPH WPFasgpn size or
advBV&hdrt Yn QfveliffSiRNERer, 42. The nethod of O ai m 40,
wherein the adm nistration of the Wit ant agoni st
reduces the tunor burden of the cancer. 43. The
41.met hbemethodicdiGiain040,wherah the ddminthradrsof the iVont aptagohist results in
ﬂmVW4 nt%gqgi%;ekuhls EQ&: cancer. 15 44. Use of a Wit
5%%&%???%%%%%%”&@%?60farmmcmmm for the
treatment of a cell proliferative disorder, the Wit
42 ant APO RicstodceMPlains Y0gvhérdin e Rdnizibtediodastah® Wnt antagonist reduces
conponent, and (b) a Fc domain, wherein the Frizzled
thedemar burdehpldhe sincsonpri ses a pol ypepti de derived from
a 20 protein selected fromthe group consisting of
43.01) TRe Flctifod! TG 20, RRAERI tHe alininistPitidB 0T MLV nt antagonist kills the
Frizzled Related Protein (sFRP) protein, and (1il) " a
canRar. protein, and further wherein the Wit antagonist is
active in vivo for at least 1 hour. 45. The use of
Aajm4 erein the t ant.agoni st is.active. ipn viv
4.0 or Ut O s 0Tl Fo WHan BRERAGR T P Eibint Gt B Hohnent or o
celf Iglﬁlif&ﬁblfedﬁio!ﬂd&, 0F Vent R eo6 ARERImfridingt he treatment of a
25 cell proliferative disorder, the Wit antagoni st

Con’(h')ia?tjrﬁgl:edﬁa}naﬁlfMgﬁ%Eﬁdatﬁpmi n conponent, and (b)
a Fc domain, 119 WD 2008/ 031009 PCT/ US2007/ 077845

F
whefpgi, n:t i zzl ed donmi n conponent conprises a
polggggﬁiﬁ?%%rivedfron1a

wherein the Frizzled domain component comprises a polypeptide derived from a
protein selected from the group consisting of (i) a Frizzled (Frz) protein, (ii) a secreted

Frizzled Related Protein (sFRP) protein, and (ii1) a Ror protein, and
further wherein the Wnt antagonist is active in vivo for at least 1 hour.
45.  The use of Claim 44, wherein the Wnt antagonist is active in vivo for at least 5 hours.

46. Use of a Wnt antagonist in the manufacture of a medicament for the treatment of a
cell proliferative disorder, the Wnt antagonist comprising:

(a) a Frizzled domain component, and

(b) a Fc domain,
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protein selected fromthe group consisting of (i) a

Frizzled (Frz) protein, (ii) a secreted Frizzled
woRei0anemoPr otein (sFRP) protein, and (iii) a RBCT/US2007/077845

protein, and further wherein the Wit antagoni st has an

i n wheeirhéief FlizAlel démain ¢c&n;8meﬂt draypri@s 47 polypeptids eleoifved from a

Cl.ai m 46, erintheV\ht ant a n.in vivao..
ProjEif seleF el (AT g ekl comigag ol (gt THREc{ERAIAR g o sccreted
Fri&318d RBlattd ﬁatefn%mp)" poRIDahE (MY a @olr Eﬂﬁé’iﬁ &Rnnecting

the Frizzled domain conmponent to the Fc domain. 49.

The use of Caim48, wherein the linker is peptide
sel authetwheigin thh dVegraatagorishiasgniimgivo halfdffe Eg@da&stﬂr day.
(SEQ ID NO 69), LESGEGGVT (SEQ ID NO 70), GRAQVT

47. ( gggh Bsel\g%g%}h@,s %@h{l 351@0 kB&ﬁ@stOI?ag) il?ORJO?Wat least 2

daymer ein the cell pr oliferative disorder is cancer.
The use of O aim50, wherein the cancer is select ed

];rag it: I?lseaogé%gp (gnSI 354-{32 &R%@ﬁréghlg){r]@%%l%@ﬁ ggrlm%rcglcl:g ﬁle Frizzled
doMBHWhRBhas tOMRFc db3Rin.

49. The use of Claim 48, wherein the linker is peptide selected from the group consisting
of ESGGGGVT (SEQ ID NO: 69), LESGGGGVT (SEQ ID NO: 70), GRAQVT (SEQ ID
NO: 71), WRAQVT (SEQ ID NO: 72), and ARGRAQVT (SEQ ID NO: 73).

50. The use of any of Claims 44-49, wherein the cell proliferative disorder is cancer.

51.  The use of Claim 50, wherein the cancer is selected from the group consisting of

colon cancer, colorectal cancer, breast cancer, leukemia, gliomas, and medulloblastomas.
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