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WO 2006/113402 PCT/US2006/014008 METHODS AND
COMPOSITIONS FOR MODULATING AND DETECTING WISP

WAGHY

#'33 fleld of the Invention The present invention relaﬁsr%zg? 9%”%003
to me s and 5 compositions for use in modulating the activity(s

WISP polypeptides, particularly, WISP-1 polypeptides. The invention also
réTatestd mMBtEHE &g C8h 68&1%?5’1’?&’%?% itrs, HESHa T A/ h ARvETETY
diagnosis and/or treatment of mammalian cells or pathological conditions
associated with WISP palygeptideshd rBagkgreund of the Invention
Esngieﬁéitveg@%.s,ugtg;%fmg%g: (Qzﬁaéjz %‘AF@%M@N% inggﬁ%l : N ang
ibroblasts by many factors, inclu and is_essen or the __
co“f)llt %QIPCSEFEto induce anchora‘%?n&%penéent 15 growit akAIG£h sE
PB}SB%?N%*Ftraﬁ%FSPr%]&‘" Is. ETGE SR Hitdtenic d”ﬁw‘f&%t%tﬁlﬁ?r
reefissari® Heeedyowth faERS it this fafifyrareé iieliededstr-plagidfote it
vilve ndrmyabdbvetoprivent; growtn: antl repeis Dfdhurmerl tissuepkivelogical
cproteinstelaieskio i GErinatidings1Gyrek Ney, WISP-I, WISP2, and
WISP-3 have been isolated, cloned, 20 sequenced, and characterized as

belonging to the CCNBgdepce famgy Oemar and Luescher Arterioscler.
Thromb. Vasc. Biol., ock, Endocrine Rev.,
20: 18@%?1@@9315{5}1118 &éﬁgtkérf(?ﬁaﬁib g?ﬁﬁ 'has t‘?eghWna%tﬁFomote
Lafis6 e Sisotabrer g oWt ahd Misedlarizatiod  BaBiF et alaPrée. Natl.

eAead 8L fUS ALD5H25i 68556880 11898k dhe nevigeng-dsiedpresseatin
gtk tddners esseptialiy-af the embrnie-gtageand atigrations of nov
m%pg@é&ognée@@g@@cﬂl% wgnééﬂ@new%%&e%@oqsaw%@éi&pqm this
aVI.q_n nep £09 astomas @d uma{}v Vilm: etuxrlrclors artherlge% al., cowth
nco ene, g 5759-2735 95 ti aownreguréates Uméah nov 38 '
a@ﬁp’f@%@?&n“%%‘ﬁ?ﬁﬁoﬁlﬁ?@@ula O RgRt TEpTeserftakey eféffient fifudine
“ristialFand Himoral fephRtogeredissMartineriecetal i 0dogene: 2.
s&476:4402 {1936 Ehesdiffere rtmembers:of thetGC Nefamilyeinteract with
ovaspus.cselulener MatHx-asseciatedrmagromeleculesdn. paticulars -1 4e0

SuHateds 35 glycocopiugates (Botk, FERSLeters, 3261 25-130) T his
mte(:rlactlog was used to purify Cyr6l and CTGF by ffll‘llt}é chromatogr%]g

enco 1ng Yas f=Xah

eparm agarose (Frazier et T %ronﬁ?/téastaﬁer atof 10? 464-41
a(fgﬁéick‘iﬁéeéﬁtéf’ﬁl NBT-B AT Biol:, ié—fse%%—ée&%%@%%%—e%ér g2
seEeratad atd 3socEteRRitFHGh e sxtraceliuiar matrk@eand the cell
ssarce tue 10 itsaffnityyfor hepares salfatel(Mangiet=akfCell: Growth
ehiffs <231 -3371:991)) Recapthn-WISRLwasYe been detected in both

‘avian nephroblagtomas and human Wilms' tumors. Martinerie et al.,

Oncogene, 8: 2728%-2732 (19%84). Wbl downregulates human nov
expresgion, which downregulation might represent a key element in
normal and tumoral nephrogenesis. Martinerie et al., Oncogene, 12:
1479-1482 (19296) .

The different wembers of the CCN family interact with various
soluble or matrix associated macromoclecules in particular sulfated
glycoconjugates (Bork, FEBS Letters, 327:125-130)}. This interaction
was used to purdfy Cyrél and CTGF by affinity chromatography on

heparin-agarose {(Frazier et al., J. Invest, Dermatoi., 107:404-411%

{1996} ; Kireeva =t al., Mol., Cell. Biol., 16:1326-1334 (1936}).

Cyrél iz secreted and associabed with both the extracellular matrix
and the cell surface due to its affinity for heparan sulfate (Yang et

al., Cell. Growth Diff,, 2:351-357 (18%1)). Recently, WISP-1 was
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WO 2006/113402 PCT/US20061014008 shown to interact with decorin
and biglycan, two secreted dermatan sulfate proteoglycans. (Desnoyers,
wel Abs 41318l Chem., 276:47599- 47607 (2001)). The muring{ﬂ%@&}(,ﬂm%g

ELM1 was recently identified in low 5 metastatic cells. Hashimoto et al.,
Exp. Med., 187:289-296 (1998) . The elms gene, a mouse orthologue of

“AISEY S EIRSd BT R Bib T RiEMISaof tHE ERINGENE Rl t
sEHiRtressesSpeNNer M Btegrowtsand et astdsiLap K- 1738 mUifife 47599~
smaetanemajcells. Another recent article on rCop-1, the rat orthologue of
WlS%dﬁmmegrweb;al@ﬂmﬂ%@rib@@aﬂﬁ@&&@{@mé@ssmm this gene

m&fé% ell. transformation . ghang eal., Mol Gell,iol., 18:61:31-6141

Wnta are encoded by a Iar%e genefa ram w)é whose, mgmber% have
9983\ Torﬁ?led TATFOITE WotmS s Sats - Tariiagiholis Tish, and vertebrates,
19 BpRSraRdRaT R DevESupil., EPs- f331(13994)1t\ﬁ/’t‘ﬂ§%’1%’3ﬁ‘fo&@ﬁf~tﬁo
tfonctiorpirtia vedietytef devielopmenital ambphysivtégicalmprrcésseshsinber
rgaany diverse speciesohave: iuttipleceansesved Wintigenes cdeMabon,
pd16NdSGenele 61 236:442 {1992): NUsse ard-Yarmuse. Gole.6ae11
S0LI0871992), flnt genes eqgade secreled plycoprotens.hat 20.r¢.
th ougcﬁt fo function as paracrlne Ur‘al:rm'crm‘e—ggn‘a sactive in several
primitive cell types. McMahon, supra (1992); Nusse and Varmus, supra
(1992’53“Fh@Wﬂ¥‘§ﬁ%%tﬁ’Yaét&FF§ﬁ1iEFﬁ’f‘clEﬁ@slmé)’Fé?sﬂwéfﬁf‘t}é’T'F@&?@§ been
tidedtifiedemvitdewmowse (WettE, -22:3A1a8B10uk 5L -5BA-GerZAM-T8;56A,
HeB2and08; -41l, -Tidvanslird3) (Sess-a0:, 2b&Gavin ahad., benesbey.,4:
83k 34332 90k eeet A RGNl Head, 20l 1892, 22082272
g1995 aChgstlansen at al., Mech, DleC pl 341-350 (JﬁpgS%)aand at least

Felat=y iverse gpecielk have ma [ cons TVad
nine genes identified’in the human (W § -7A, -7B, -8B

MoH0 and =11 by CBNA —cmn.ﬁgz%eéma Ao R Sl
ENMOLERILBIBT ,(429532-35845 351984 ﬁ@qﬁﬁﬁeﬁpﬁét’é’?ﬂﬁé@éﬁ% titit2)
aya S originalheidentified: fromemarmigranptumorscindecedeby imougdve in
sER@rHN Y tirnorvicasy(MMEIY) duetoan issertiomebvirahiDNA seguence.
vhisse andMarmus, Cell31;99-109,41982).Jn @M&mi%ﬂm&gw,e@sion
HASeh QL WOLL MRNA I 2 getegled gy e feotp during lajer sipgesof
Berm evelopment wnt-1 proteln IS about 42 KDa and contalns an
AMino- terminal %ydropho%lc regloh Which fray Fehction ag Slgngl
SeBtiicticéfor SERIBHRY(NUSSE Arfd AV armUus YUpr&c1992)  Thelzes.
Nekpre&sion (FAWNESE isidetéeted 2@ Tholise fetal @rdadeatt=tissgesand its
veistribution 40 does nebovertap withdhe expressionpatiesn forddintled in
Mntr3iis. agseciated with moyse mammary tumorigenesiscThe ) ny com
?XQ{%S'O& fWenEr:% %’ant Veer et al., Mol.Cell.Bicl., 4: 2532-2534

(1984} .

The Wnt-1 proto-onccgene (int-1) was originally identified from
mammary tumors induced by mouse mammary tumor virus (MMTV) due Lo an
ingerticon of viral DNA sequence. Nusse and Varmus, Cell, 31: 98-108
{1982}, In adult mice, the expression level of Wnt-1 mRNZ is
detected only in the testlis during later stages of gperm development.
Wnt-1 protein is about 42 Kba and containg an amino- terminal
hvdrophobic region, which may function as a signal seguence for
agcretion (Nusse and Varmus, supra, 1992). The expression of Wni-2
iz detected in mouse fetal and adult tissues and its distribution
does not overlap with the expression pattern for Wnt-l. Wnt-3 is

associated with mouse mammary tumorigenesis. The expression of Wnt-3
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WO 2006/113402 PCT/US2006/014008 in mouse embryos is detected in
the neural tubes and in the limb buds. Wnt-Sa transcripts are detected in
veloping fore- and hind limbs at 9.5 through 14.5 days and highest
Wegoegs/gr‘?’émeconcentrated in apical ectoderm at the distal tip%fj I?%%@%h?gg
5 and Varmus, supra (1992). Recently, a Wnt growth factor, termed Wnt-
ix, wwassdeseribed {WWO95/1 7= 6 albagrattt th & ehete ctivn ‘of Wistdmb
beXPresaions bone Hssues anrd datheneddesived: cells: Alsandeseribeanhavas
rihe roleQf Wni-xin theunainienange ofmatusgasteghlasisand the use of
e ntxaroutth factor a5 g herapentic gogntorinihe 10 davelgpment of
other therapeutic 'agents to treat bone-related diseases. Wnts may play a
2816 T T88al T Gighaliig: PEREF AN Polikis 2518 cE>FE7 1666 é)o%Xt~
x(2080)dBiscHERidHPERId S hae “Bh otwRthER MERIP BT the S&chtfed Wit
eppoteinicanhesfoundiasseciated 15 witls thergeltSurate .or Extradeligldbed
wRati% rather dhanm:freely- difusiala. i dhednedium:- Rapket-and-Sehryver,
cMol, Cell Bigl. 1,10:,2723:2730.41990); Bradley.and: Brown EMBQ.J o,
212821078 (1990). Studies of mutations,In Wit genes have jndiated a
role f6r 20 Pints in growt controf and tssue patterning. in Drosophila,
NifGfe&s (wg) encodes a Wnt-related gene (Rijsewik et al., Cell, 50:
649-65% 5(T98 7Y} andwig thutatiorrs altetthes patteriref einbiyormed
rettodernscregrogenesis o and imaginal Jdisceoutgravwth. Morataeanidve
shawereneen:Be\wtBiak, 56:22 82401947 :Baket, fevoBial adBiaced
w26:108.22.61988) - Klingensmith and Nusse, Dey. Biol..16§.39%-414
A1994).In Caenorhabells elegans, in: {4 encodes a,int homolgg yhich
is required for asymmetric cell divisions. Herman and - -
E&é\?éf(}oﬁ%@ﬁ, TF0°10FEATET FEFT KhodRBRtutétiohs i hice have
‘@4RBWN Wnts to be essential for brain development (McMahon and 30
BradleypCelt, 62: d:6-£341085:(1 990) pdivemiasyanthCappedhs, Neiteréor346:
B4 -80Q£3990 N -ane thesautgramth of-eabenicprinemis:iar: Kidney ess
(Stark.etal, Najure, 372: £79:683,(1994)),talkbud (Takada -t al, Genes
D8y, & L4150 (A904), andlim bud Lare and MoMalon, Natyre, 374

Ba?fgg%)r.m&)verexpressmn %}GP?nt-l In the 35 mrayrﬁ?ﬁ"gry gTan can

FEETR TR Tridin ATy WSenstasta (VMR ERSH supla ™ E1892) NiTESE 258"
Drarriislsupid: (£9923% fpreéddiougHiveoldrvdebetepment (Bradhiy et al.,
(Dese Bioll, 1176 563:5689 1895)), and . mMarimansaderiocarcinormas (Liet
@kpdncogene, £9:1002-1009 {20004V i-SamnnrddAiRizShhare expressed
Afheposiarigrand lateral 40 mesaderm and the-extraembryonic
hesederm of the day, £-§ muring ,embryo, Gavin of al. supra (1999)-p.,...
“These embryonic domains -

shown Wnts te be esgentlal for brain development (McMahon and
Bradley, Cell, 62: 1073-1085 (199%0); Thomas and Cappechi, Nature,
346: B47-850 (1820)), and the cutgrowth of embryonic primeordia fer
kidney (8tark et al., Naturs, 27Z: 679-683 (1994)), taill bud {Takada
et al., Genes Dev., B: 174-183 {19294})), and iimb bud. Parr and
MoMahon, Nature, 374: 350-353 (1293). Overexpression of Mnt-I in the
mammary gland can result in mammary hyperplasia {(McMahon, supre

(1832} ; Nusse and Varmus, supzra {1892)), precoccious alveolar

development (Bradbury et al., Dev. Biol., 1708: 553-563 {1995)), and

mammary adenocarcinomas (Li et al,, Ongogene, 19:1002-100% {(2000}).
Wnt-5a and Wnt-5b are expressed in the postericr and lateral
mescderm and the extrasmbryonic mesoderm of the day 7-8 murine

embhryo. Gavin et al., gupra {(1%3%0). These smbryonic domaing
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3 WO 2006/113402 PCT/US2006/014008 contribute to the AGM region

and yolk sac tissues from which multipotent hematopoietic precursors
WandOH/SCs are derived. Dzierzak and Medvinsky, Trends Genet 11:

Ceok §éé3f%95) Zon et al., in Gluckman and Coulombel, eb' T(J.‘,Hdﬁf & 1,40"8

INSERM, 235: 17-22 (1995) 5 presented at the Joint International
cWorkshop on EoetatranddNeoratdl yhidématopoiesisantt deelrerism of
mBLHl%d‘é@:&OMéE@d&H&eQ%I%Eéaﬂﬁ&ré\aﬂlﬁp@c&%% Kanatsy. anthzierzak
aﬁﬁsﬁgﬁ%kﬁe\@%ge&@néﬁ 823-830 (1996} Wnt-23, Wintslob, and
GOtc%r Wnts have beer&detected n%llmb buds |nd|cat|ng gossmle r(%Ies in

the d&eldiment Bhd patteriing of 10 T heoarhr boRR it oBnVIronMmENt as
PERBRIMIOrAN T Y BRVIRHEAP* “46pFa (To86T @ tstisfsah abaIN Rttt
HPerekobds 134 308501895 PArEart MeNteh8ali Supra Fr995)FFara:
ageview-an \Mnts seesGadiganandNusse, Genes &idey,, 112:3286-8805

- (§2997). 15,Pennica.et o, Pros. Natl. Acad. Seie 9514 317:14722(1098)

b9§§cr 91%1ca x%”'é‘gsé‘%%hﬂégéeﬂ%%%”ao e genes, Wisk-Land,. ¢

WISP-2, that are up-regy lated in the mouse mamma% epithelial ceII |ne

B FRIG trantoliad B WA anda thivd réfted gehe, WiSP23" (Sée
SHISG We%grziw*piﬁﬂ@?eaw 6 @9@%@9@/2@999%%%@&%@
Hay 6141 999 hcRennieseet & 2Feport that these WISP genes may be

downstream:-ef-Wat<d: signaling:andhthat aberrantdeyvets of ISR, 11:
3e59r§§§gor@1igoeq)lon cancer may play a role in colon tumorigenesis.

WISPLhas recently beep identified aigag,-cgtenin eoylated gene a&q) 58)
the characterlzatlon of |t§‘6ﬁtege‘mtm’deﬁfonstrated that 25 WISP-1

SHight Sontrbute 1'% caFen|ﬁhﬁ“€ﬁlae[]éjdz?ﬁrlnoorlgene3|s KTt al, Cene
"Belelopthel: 585-595 T2000)) S WISP- L HVBrERHreSEvin TR ek ool
Ui €5 Bl s NRIC4A9E) indu ded thorpholcgicali transforhdtionne,  WISP-3.
@eeelaratedueelb grovdbsapdrenbanced satyuration ; deasty/ insaddiion ished
vhese ceuwﬁadIlyéermur&orelwheapwyect%?»o HHQNULe ML cs way be
Sydgesting that WISP-1 may play some Qle.in tumorigenesis (Xu et al,r oo

supra 2000). WISP-i |s also overexpressed in transformed human breast
ERACET GBIl (ReSHRE IS FB5G 379 681‘1 Brimafy Hunman Breast Cancer ===

"gsSotiaten Wﬁ?’&é’rﬁfaﬁ?%fd\iéiﬁééaf°fe‘étﬁfe§ %éw "CaAtLT ResIene and
6% 89MF-8923 {200 Sakenaset 35 atsMol. Eell Biochears 22803 04hat
W2001);Michaelsorretals Oncogenen20:5893-589%(2001)=~Aeparticular =t
MWISR-Lyagiant-hasalso: bean reportedde,be ovgrexpressedin.abiit 860,

Eﬁyﬁa”%@rfhoy%&QStr' -cafginomg.cells, Tanaka et al., O@&Q%%%@%maw
20 5525 5532 (200 C)e 40 HurV|tz et al., Nature Genetlcs 23:94-97 (1

22
éans %Fmaelon, ilerated Jrowth and enhbinced satyrati
escCrl

density. In addition, these cells readily form tumors when injected

inte nude mice suggesting that WISE-1 may play some role in
tumorigenesis (Xu et al., supra 2000}, WISP-1 ig also overexpressed
in transformed human breast cancer cell lines and in about 47% of
primary human breast cancer aggociated with ceriain advanced
features. ¥ie et al., Cancer Res.,, 61:8917-8%923 (2001); Baxena et

al., Mcl. Cell Biochem., 228:99-104 ({2001); Michaelson et al.,

Oncogene, 20:5093-50%% (2001). A particular WISP-1 wvariant has also

bezen reported to be oversxpressed in about 86% of human scirrhous

gastric carcinoma cells. Tanaka et al., Oncogene, 20:5525-5532
{2001) .
Hurvitz et al., Nature Genstics, 23:94-97 (199%) descxibe a

study involving WISP3 in which nine different mutabions of WISE3 in
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study involving WISPS in which nine different mutations of WISPS in a
WO 2006/113402 PCT/US2006/014008 unrelated individuals were found
t ssociated with the autosomal recessive skeletal dis
(gr(%%rngA\O/é pseudorheumatoid dysplasia (PPD) . WISP3 e()%{‘gfébssézgﬂr?/%mm
PT-PCP, was observed by Hurvitz et al. in human synoviocytes, articular
weatiage chondrbeytesyand bone- Sont@rensdariied meserchymgicsomnal
rdragenitorgells. 2 CEiapphicaliop- W8/ 212 36-publishachMay2 21,1098 =
(displosesa umagaannsetive ssuc.arautilaclongenes3 (GTORA). i

encoding a 26 kD memb ero th the gro tp factor suI%erfamll W09§/2bl<>2n?é6
h"(‘ﬁ‘@%lo%’n °Yﬁa'f¥ﬁ *CTEE5Efimo aeid Seqlience was ec?uced Foma

MRS G Gt B DRIARICFHRE AT (fRat-€ TGF-3 was expressed in
multiphy tisstesdikenVigys (@saaS hatrtinng, dkeletdl miistledarirerrgl 2

mmedulshadeernal costax, thysaus, prostateesmall intesting andoodlor. = 26

rHYyalkronic.acid,(alse sefarred-to.as ifsAyalirpnatey s Myalsoaamiisses

cfecognized.jnthe. "terar}grea%zwe'%%wp%gntd&&gggn ponent of the. .
extrace?lular matrix (See, eEgB Hardingham at al., FASEB J,, 6:861-

Y5057 Lot o A-FASER 552367 U0 (i 9 A o i et
tEpFnpnEHtcof SRand Miesenchsingl tiséhes wHElE it fadiitstes caff~=m*
medigrationdhaniag woune heatings inflavnation, and.brabryeniee and colon.
morphegenesis: (Kaudsopaial. rEASER J;7:1233:1241n201(1998)e, or
fﬁ%@égg}@ al, CIBAFQWAd.; SymR., 143:150:169:( 989N HA. hagalsent
senfepolted o play. g ale n.cealn.lypes of melastasss.: agr ef al

Structure Function and Asspc i atlon Wltht e Mali Jgnant Pﬁgezf
—fﬁ%‘?@aﬁjees 1 E54RB2P RESEANch, RERTEmIT Piasy G58F-bages’? %

(THe large sEcoHRCRNPTIORETG P SHERFGERA™S ARG ekir afRres where “’
£puseutosketetd systent whickiaceountforiovers80tof tottlrsdyHA. and
«(Baneafiicat dxshocelkBial., 144:%89-804:(1999)). MarpusIinvestigators24:
(hayg reparted.on.tecaptors which.bind HAOne. of thedeceptorsdsientified.

for HA is,the CD44 pratein. é?e}?a%&eqﬂl%gﬁtalim ell I%jglggyastases_
1127652774 990) Aruffo ét 30‘ al CeII 61 1303 313 §1990) Naor

‘Ef‘%ﬁ., E‘Df&:'Str et ant
DFAFRAE. ABVAHEE m-@éﬂé@ﬁR&%ea?@ﬁ%e&&@WessAﬁ@@ﬁc pages’
(24&%195)39@@%@?1% al T*GaheerRescoB8342:34 706 9FB FiM asakt T
ial. sianeer, 92:2639-:2546:62004). SBdkis-aitamilycoticellfsurtace s0% of
Glycopepieins 32peaesated fram assingle gene by alternasives splicing)and

differential, glycosylation. (Wiglenga atal.. Am, 1. Pathalogy,,154:515:523
%999) CD44 IS belleved to funct|on as a.cell adhe5|%n rece dﬂhllnlalg‘ge
t

R atellEhSr FRTECeS, Spatiticaty Ayalifonate, to the cell.
%ﬁos@!é%@n@ﬁw@len&m&%% 76572774 (3550} arusto e

al. Cell, 51:1303~1313 {18%0); Nsor et al., CD44: Structure,

Function and Association with the Malignant Process, Advances in

Cancer Research, Academic Press (1987), pages 241-319}; Ropponen et

al., Cancer Res., B58:342-347 (1998}; Masakl et al., Cancer, 22:2535-
2546 {2001} . cp4s  is a family of cell-surface glycoproteins
generated from a single gene by alternative splicing and differential

glvecosylation. (Wielenga et al., Am. J. Pathclogy, 154:515-523

{1999)). (D44 is believed to function as a cell adhesion receptor,
linking extracellular wmolecules, specifically hyaluronate, to the
cell and the oytoskelefon (Wielenga et =zl., supra). CD4d  is
expressed on epithelial, mesenchymal and lymphoid cells. (Lesley =t

al., Adv. Immunol., 54:271-335 {(19%4}). Wielenga et al. report that




16

20

3G

(43
th

40

40 expressed on epithelial, mesenchymal and lymphoid cells. (Lesley et
|, Adv. Immunol., 54:271-335 (1994)). Wielenga et al. rep

w &8%%1??302 PCTIUS2006/014008 CD44 expression may%%ﬁ%%ﬂ%lteé?}gs

by the WNT pathway, based on certain experiments analyzing CD44
cIRXPERSSION iBtheintestinal:mueasayot mieempddmansawill genetic-ain
~geteglsin either ARG OrTGl-4.fMielengasat alueSupra): & Qthefbss of
nigeentors characterized to.date incliyde REAMM (alsg refesieddo ag.c...

receﬁt%r for TR}/aﬁuronlc acid mediated motllltyj§ , @ 58 kD intracellular
HretET e giréssedHeFsiently on the surface of transformed lymphocytes

(HardWiek et recGetioBiol chr 7o Saie$350 ($992) Lrentsy afE MEXF=°
ré&elastc207 : 244282 ('983) hvi OuREtAN b X predsioadntfitydbiasts wase
wFepgited.to promote. - metastasis- and play.an npertant relesindkRas o

-Iransformation (Hall at al...infra); Anqther receptorwhich binds HAwas ;-
,described by Baneri et al. (Banerji al., sypra ésBan%?%_Eaft a}lzggp(?[_g@g” '
*“f&leptor 6h’ lymphis Vessel Waﬁ?—referred-%oas"?' Fredtoas "IVE-1", whichis a
REPDL SRS MintethaPhefibrafie potypeptide Whitirhas a Htes =25+
agimitarty tothen@Ddabreceptoriuntikdathe-CB¢4vewaptor fORHA, the 21 -
ik¥ME-1 protein is absent in blood vessels. In addition, lavi"lin (Bono at
al., Mgl,.Bial. Gell,12:891:900.,(20013). apd HARE (250w etrahel:Bidk a1.
(ggnee@'i 2&9 Zaz_s.:,375Z1%§_§?74%ag_=9'99))e\é/e£§.al:%gmggtc' Cgbg%g_étgfb‘ on lymph
receptors. Summ the Invention Applicant has sur 5I§I_ﬂg| found that.
ASP- 1T inBRicE FTASZ (Ryaldionar. Syﬁfﬁgé‘e”ﬁ),acgﬂ,rén BBAMM
PHRNZ e XeEsin PO DRRP 25 Drvtéfit syfthdsiks: ‘afd At secretibn™Fhé =
iackiction orgeciatiornef such metecules fray Bronidte 6 ificreageceaneet®
Gallgromthmatility=@ndior metasiaticpetentialyThe preseat disclosurect .
fhys pravides fordnsiance, M SP-Laniagonists.and raethods efusingner. .,
SucAtadonists, e aniagonists describeg.heren fing il for, among
other’ 30 things, in Vitro, in situ, or in vivo diagnosis or treafment of
mammalian cancer cells or other pathological conditions associated with
the induction or secretiof“SRREXSZ ERS CEELGRYAMM. 35 406 Ina
first aspett, theretissprovidetistiver isefobad\\SR- 15dBmainctpolygeptidens:
censisting.of aming.acids 24 -4k of SEQ #B2MNO: hinzthe=meanufacture of4s
amedicament. for inhibiting Qr.newutra)izingMUSR-4.induction Qeseeretions:
g&cﬂAmo%_,eHA CD44 or RHAMM in mammalian cells

culks may promote C©r Lucre rell growth, motility

- and/or metastatic potential. The present disclosure thus provides for

instance, WISP-1 antagonists and methods of using such antagoniste.
The antagonists described herein f£ind utility £or, among other
vhings, in wvitro, in situ, or in vivo diagnosis or frsatment of
mammzlian cancer eells or other bpesthological conditions associlated

with the induction or =secretion of HASZ, Hi, CD44 or RHAMM.



In a second aspect, there is provided the use of a WISP-1-domain |
polypeptide consisting of a polypeptide with at least about 95% identity to
amino acids 24 - 117 of SEQ ID NO:1 in the manufacture of a

medicament for inhibiting or neutralizing WISP-1 induction or secretion of
HASR aHixstCBrbt R AMManidadtimalianodel SV IS B thirdnaspdcpotiieeptide

conlRIQVIderhthe A5 oha WISEr kelom3ind RolRePHdG.ERAGISTNG afapiRRnt
acids’24 - 117 of SEQ ID NO: | in the manufacture of a medicament (%Brﬂéél o
3

for it Carneaedsotlity ' AT SpSE TR § providet! the
RHohaNiiSRakvahaaaivel ipolypeptide consisting of a polypeptide with at least
about 95% identity to aming aci 1.0 NQ:1int :
et R ey BReP e
congispaetofirere iy pREdriBittiis Lrsel shaWAST- ensiain MpBIgFSHtive? — 117 of
SEQOMSIStNG Rf i aciEsr24r 4 et SR BNibinihemanuiketueVorsy-1

. .medicament for the treatment ncer... | ixth aspect, there. is
I S e A T
polyizeptidednithcat.|dzese dbauo 9894 ithsntity & anfiiSacidspam 1 1pobfoeptide

conssi RNk Il manyiaciurgof ymedicam@piiahifeating FaneRBidiment
some embodiments, there are provided isolated WISP-1 antagonists.

for RS ERSHISE R EBmprise antibodies, such as WISP-1 antibodies.
In pieferfecttiembodintentsistheantat Oristssnody BISK -dr drevaralizgolypeptide
condiiaRe %Wg@%ﬂ%ﬁé%ﬁtm&@t AR 050 G&RA4 98 REAMMiSYgh. 117 of

_ antaﬁir%nstl_ bodies may, for example, be monoclonal antibodies, .

SEEhImEN hHtiBSAREUHHENTY S HiseRas [T R HRSS S BrES. mPHEY
WISR-1 @ifiagenists hertamplatédttoriusesin dhe dissibsuterndtudepolypeptide
WISP-1 .immunoa in ISE- lapts, coyal ifi ng%@lﬁ

Co g b A SHoing e B b e D BB 55 g camen

forplgTrersRe06/094BE8 example, such antagonists may include pegylated

WIS 1 QW 1234t fieed 10 hieteselpgausssesuewesPsuchyasiepitppspeptide

tags or leucine zippers..The methods contemplate the use of a single
col R SRR RO O e or B o s e i Shdy 417 of
SE&ntBgshists) Tremmetizotsof thendichostrelindigaenmethtids to treat

pathglogical candiiipnsQr disrases VRMIMAISASSoFRIRd Witl86nists. Such

resulting from WISP-I, including, md#f%‘i’?n or iﬁ{&gtlon of.%SZ, A, forred
anBEAIST FREHAILBY ISP K e Fatmdht WHSP-i fo Preier
emtﬁgmnistshmamb@aﬂm mi&ﬁérbdkmthemamw EﬁPﬁ_érin@uﬁmn sughcretion of
rpashalpgicahganditign of Hiseasen FoLLXAMPLE . {RBRCIaRYE REOVdRHR. be

method comprising exposing a mammalian .ce%\!ﬁs), such as a_cancer |
meRaRsNaoEB oS GheYIS BIT Bt oRHEIanH Sh AHRAMRS ity gntibodies.
Tidearaspel npwltalizasorbieakpMSP-binduction or18isdosetioriafitde. SRISP-]
g G TR IS L TRARE LG SIS REI0R TATRR protens
thereof. By way of , ,
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cancer. The disclosure also provides compositions which comprise one or
Wg\ (% -1 antagonists. Optionally, the compositions of th gﬂm 014008
isclosure WI|| include pharmaceutically acceptable carriers or iaents
Preferably, the compositions will include one or more WISP-1 antagonlsts
SHEBH M GuER wWitiePerRETEr pRAticiilly ‘effectivestd atredt BYSAtH0logicHESE-1
seoadition Bedhiseaseuthediselosuresalso pievidestatiiclesef manufactire
8k Kits 25 whichinclide-gpe-prmore WISPskantagonists; ;Ehe disgloswe
aﬂ%% provides anthds of condycting screening assays to |dent|f)é
candldate molecules, such as small molecule compounds pglypeptlgles
*BrAtnodies, which act as antagonists with respect to blocking or
neutrdlizingMiSRM inddistivauee seirdtionedfodOeIK8R, HA, CD44 or
rREAMgMelegpatticularsensbothnrents inclugerisolatedAUSRl @ntagonists
rehich:imhibibernewtralize. thednsiction.or: secretion 8fHAS2: FAGDA4:. |
@&BHAMVA%AWEMSPI} Ralvagatide Jn, atleast one time.of,
~mammalian cell, said ant%gonlsé heing selected 35 t;jgﬂltrflwce group .
consisting "ol an anti-WISP-1 a antlbody, a WISP-1 “immunoadhesin. &
PSR cobraditandfdisersplotemgntideetl Thelcadtagonist may
REGTHFHS 2 afFARTCVPFSPL 1sARE bathp soisie e Dividsaricve ciilinban \WISP-3s =
qolypeptite eomprising aming-acids=23- 367 Qfdrigiire 39 An 9&-a80ne or
4Pere-gaMains R WIRP- le@@mpE@m@ammw@l@emcgﬁﬁg%ﬁ%we
sequences OLSEQ I NQ3; 4,.5:8,.4; b; %,10:.9x 11 herein., 7. WO
q_ 94'1;13402 PCTIU82006/014008 The anti- WISP 1 antlbogy may be a
chimeric, himanized oF hiiman” aRtibody" THE HistI680Te alsd provides
‘t‘sd?ﬁ‘i)‘bsmons comprising the antagonists described herein and a carrier,
optionaify the kamieilis fravhkarmagesiicaly-atcepiaiieseamierr The
ahselosyre also:provides methods.af i@hibiﬂa@eﬂgmtrmmn gWSP-1
Lo ShTedrlien gL AT A SRMRHANM, I mammalan
i COMPYSINg xposing Sad,my {Ilmﬁ .£efls,10. an; effective amount
of MVISP-1 antagonist, wherein said WISP-i ant r%onlst 10.1s selectgg from
the grolip consisting of &) TSP TimmGRoathasn: by aWISPIPe =7 =©
POy pepFAETMIREY T aFBRPTOTEITA0E0ER Fdlymer selected from the -
group taagistiogued polysiienaglyeslotpelyorapytenadiyeol, and
poiyoxyalkytenend o) woiW | SEsd-andibodyrands d) a WISP-1 variant.

The disclosure also provides methods of conducting screening
assavs to iddentify candidate uwolecules, such as small molegule
compounds, polypeptides or antibodies, which act as antagonists with
regspect to blocking or nesutralizing WISP-I induction or secrstion of

HASZ, Hi, (D44 or RHAMM.

More particular embodiments include isolated
WISF-1 ant agcn*sbs which 11nlblb or neutralize the imduction or
secretion of HABZ, EHA, (D44 or RHAMM by mative WIBP-1 pelypeptide in
at least one type of mammalian cell, said antagonist being selscted
from the grour consisting of an anti-WISE-1 antibody, a WISE-1
immuncadhesin, a WISP-1 variant, and fusion protzine therecf., The
antagonlist may comprise an anti-WISP-1 antibody which binds native
human WISP-1 polypeptide comprising amino acids 23-367 of Figures S&-
8C or one or more domzins of WISP-1 comprising aminc acids encoded by

the seguences of SEQ ID NO:3; 4; 5; 6; 7; &; 9; 10

; or 11 herein.

7
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The WISP-1 immunoadhesins employed in the methods may comprise a
WISP-i sequence fused to a Pc region of an immunoalobulin. Tile
WOANSAHE?  antibodies employed in the methods may bind S&/ 014008
human WISP-i comprising amino acids 23-367 of Figures 9A-9C, or one
nQr Tote i the domaing of WISP-1 described in, the. Examples helow. In
the methogls, the mammalian celis may comprise cancer cells, and
25ti8R4lly the cells comprise colon or colorectal cancer cells, breast

cancertealiscloiigecanciotrlls, i SRRk Cangaisealtesuch as glioma or
aichiasiomalin-otberemhodiments.therg.areprovided.methads Ofer 15
_lreating cance :ln_acrgamr% I comprising administering to said mammal

gn efective amount of WISP-| antagonist. Optionally, in said methods,

the ahbagowiktsmay!rohibiv teneethalizerdbdtiongor secretion of 30 HAS2,
nétAr G DA4 D MREAM My nativehumare WSPs1 Bbtyperticecin aorleastm

: Ongdvpe; of rr;@mmtali«%aggguﬁgg ;%@Qsa}ggaggmjﬁvt&ﬁ@sgm&qmgﬁh&
group. consisting o ntj-WISP-i antibody, a - unoadhesin
P A e e SR L
1Eeﬂe€§’§\‘fsﬁﬁ OF CArcEr BB EStAsIE™Fhe-35 cancer in the mammal may
2Lomprice coldh o1 ofsractal cancer cells, breast cancer cells, lung cancer
Stefis FOP braiR CARERT CElIs 1_tRh *as YIRITREEF YIHRED Ma)Y®htionally,
theeahtagohiSi(s) enployed arthesmiethods wshibits oreredgcescéancer cell
grawth-afcmatastasiscAlsepin thevmethods, shhemotherapy, radiation,
Prooeiug, eYIRtode 8 WQ 2006/113402 PCT/US2006/014008 agent,
dgrgmégmb{;grrya%gﬁnp or cytoklne_may also be admlnlstgred to j[he .
mammal. In more particular embodiments, there are provided antibodies
“WhicH Epetificaiy BT bie 6FRISRE JontairS o Wiseit Fowpepiie &°
ydesetibedfurthern fhe&kampies below) comprismgiaminoscidglin .
aﬁﬁcq@ﬁqnﬁﬂzﬁaea#@ﬂ%@ Seg%gﬂgfu@_ :%14&% éf;gz;h@a%é A0, %illlr;.la ;
erein. Option e antibody is a monoclonal.antibo ptignally, the
BRI AnToSay R eh % JOTT: 107 0070, Eba-of SOTL-
HitisodyPseerétet byahe RybradnieHepositedl WRFATCEa%raged o
aecassion NUMber RTA-4624n P FA=4626, RTA 4626 PEEA=4625 rar PTA-
4827; respectively. Also previded arg antinadies which hindtq the same
enitope.as the epitope to which the 3D11, 1102, 9010, 5D4, 0r 9011
monoclonal” antibody produced by the hybridonia celf line deposited as
KPECTEREcEESiSh HUNbEF PTASHS 2, BTAAES8 PTA-4626, PTA-4625,
or PTAMGEPSTeSPRRIREN-DindSeTh yet otiierpittie uRi-eriBodiménts =i
there:s provideektive.l, comprising administering to said mammal

effective amount of WISE-1 antagonist. Optionally,

an
in szid wmethods,
the antagonist may inhibit or neutralize inducticn or secretion of

HASZ, E&, CD44 or RHAMM by native human WISE-1 polypeptide in &t

legast one type of mammalian cell and sald antagonist is sslected from
the group consisting of an anti-WISP-1  antibody, & WIsP-1i
immunoadhesin and a WISP-1 wvarisnt. Optiomally, the antagonist may
act To inphibit cancer cell growth or cancer czll metastasis. The

cancer in the mammal may comprise colon or colorectal cancer cells,

breast cancer cells, lung cancer cellsg, or brairn cancer cells {such

as glioma or glicblastoma) . Optionmally, the antagonist(s] employed

in tThe methods inhibits oy reduces cancer cell growth or metastasis.

Elsc, in the methods, chemotherapy, radiation, proodrug, cytotoxic
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hybridoma cell line which produces monoclonal antibody 3D11, 1102,
9010, 5D4, or 9011 and deposited with ATCC as accession number PTA
0 TP_-4628, PTA-4626, PTA-4625, or PTA-4627, re [\
Wg)nzg}%ﬁgsgg)noclonal antibody 3D11, 1102, 9010, 5D4, or 98’@@%@%@5“”"8
by the hybridoma deposited with ATCC as accession number PTA-4624,
adeTA- 4628;1P TAIGRE P TAA625¢0r RTA1E2 Tianesgectivelyadiheie tareed
+ QleR-prRVIEAad isolated anti-WISP-1 monoclonal 25 antibodies, comprising

antibodigs which bind to WiSErd-polypeptids, and compeliively isbiis
binding of. %he’rngn%qlogal antibody ‘%Egduiced ,Q%/bthfe ﬁ%%“ omz degg%tgd
TASATEC Bec8ssion 1io: PTAZ62a, PTA-4828, PTA-4626, PTA4625, or
(Eeppeileyy Tir WIS BoRBptides PheredReF SisaDrvitd EHifheric
egrcdigfanizéd asiWISR- B EhtIBolfes whick specificafly Bind %o WASP-1
npelypeptide and 0omprise={a) soseqlecacededvetfrom:ithedbPll, 1102,
09010504, 0r QL. antihedy:secteted by the hyhrdomaideposited sith
SATCE as accession. number PTA:4624, PTAAG28,BTAA626,: . arcc
PTA-4625, or PTA-4%27, respectlvelé/. Optionall s such antibodies may
AR GHPHES A hBER35 chai- fight chaik of vanable regions derived from
4t[é - 3PRSREFG2728810, SD4, or 9011 antibody. The anti-WISP-1 antibodies
may Bédmkedtodenezoe mordoedheprateifacéntis-polymeersseteéteddrém
+thegroupcanrsiaiing afhpalyethytene glycold, petyprepylkene glycotland:
2RONOXYalkYIaNe 10£0:4Q 8 aWOkaXIc agenterLenzypesQklad arce
-fadioisgtope, fluorgscent .compoundl or ghenilmingscent.compeund. 3,
WO 2006/113402 PCTIUS2006/014008 Brief Description of the Drawings
TBI§GRES FAYIF$RG% WISP-1 promotion of hyaluronan production. 5
Particle &%¢IURiBraBsaY dBMENSIRANTE FyaltFshan 8odtat 7% Stifface
hpb NRIEHISE- TH (A anchNRKAWHSP=oEoB rhet arséhedrodt NRKEIEERtrol
o6@)., NRK/WISPetH (B):anshbRKdeontrel (Erwerne stained Jordyakironsn
2th bHABR: F, Hrne.codrseqf Eh acemulationin NRKMWISE-IH and
NRK/conrol.media, 10 Figures 24:2C shaw WIsP:1 igcieases HASZ,,
CD44 and RHAMM ,mﬁNA, expression and CD44 rotein expressjon, A,
Fro AR TET- BOR A S RS’ HASS FRS T CO44 RHAMM S
RYaluFTRILESS (HRRN HRN A eRbtadsion in NRIEARTISPE-1H, NRK/WISP-1L
and NREfeontrol=gelis PResdRs dreogiven asfoldifduetioireverihe
a@Xpressian indib:NRKicontrobetlls: BhHow tytomewysanalysisyot D4
28UPESHSIAN 0 NRKAWISP: 1H and NBKigontiehsells:ihe:shaded preauces
JeRresenis the fluorescence intensity of the secondanyantibody.alone, C,
Western bIot_anaIySBvof CD44 Qroteln in,NRK/WISP-1H atn,d, NRK/control
Pg%ﬂ§§26, PTA-4625, or PTA-4627 to said WISP-1 polypeptide.

There ars also provided chimeric or humanized anti-WISP-1
antibodies which specifically bind to WISP-1 polypeptide and comprise
(a) a sequence derived from the 3D11, 11C0%, 9Cl0, 5D4, or SCIl
antibody secreted by the hybridoma deposited with ATCC as accession
number PTA-4624, PTA-4628, PTA-462&, PTA-4625, or PTA-4627,
respectively. Optionally, such antibodies may comprise a heavy
chain, light chain or variable regions derived from the 3DIL, 11C2,
2C10, 5D4, or 8C11 antibody.

The anti-WISP-1 antibodies may ke linked to ong Or more non-
proteinacecus polymers selected from the group consisting of
polyethylene glycol, polypropylene glyeol, and polyoxyalkylens, or to
a cytotoxic agent or enzyme, or to a radiolsotcpe, E£luorascent

compound or chemiluminescent compound.
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Actin staining was used as a loading control. 20 Figures 3A-3G show
WISP-1 expression increases cell motility and modifies cellular
logy. NRK/control cells (A) formed defined colonies \iNi:P é
Wa@t%ﬁ\)/{/)%g“r%s%ty whereas NRK/WISP-1L (B) and NRK/WISP-1 gde%@b? %9“'"8
scattered. NRK/WISP-1H (E) showed a de- differentiated spindloid
morphology with lamelipodia compared to 25 NRK/control cells (D). F, The
random migration of NR/WSF;DlHand NRK/cghntroI cells was measured

over 15 hours using timeZide 2RI RESE-Tre St rér8%ent the typical

average. migrationdistancg: Lf eefisdn-ens-field 1G.Matility @foduetion.
»NRIWISE At a0 HRKcontigl.calaas exalialadby-a el wound
%eahng assay and measured after Sp I].SP[‘IIOIEJI’ A S|r11gtg'gseelg se
SHRIGTspy ™ é&”fés?eﬁ?{e.é}é‘htafﬁ% reSults of “A'typical experiment. Flgures
NEEK cpetsROW WIS/ Hetfitioh iftlucas FIESSMRRA BXpréssiohdngs £~
breiptotaeticavigratipkrof NRK pells:onr Reaf titde RTUPCR-asmlysis of
wkidsz ang: GR44expression imeMNRK cells seeded on coated surface. 35 In
certaip. cases the coaied, sphsirates werefurther ineubated it Wy izl
<reatment). Resblts are diven in fold jaduction gver expressionnNRIC; .
cells plated on non-coate& non-treated surface. The underside of
aifed BEdeR thamber iftErEvers &3ated R NRK “Cans (BY or
eIWARES0 Telid (F)WBTeradtied RGeS BpPe FEHARBEF oI B0 ceftaifr cases,
ragditionsrwerermade direethntmthécloweschamberrdFWwo 2006/113402
RO TAIS2006£014008 , Gelbmatiibryvas evaluated by countingthesgelisin
Nmﬁggéiyﬁg§§4m6<}gw&&§kd%éaflme i@fﬁ@%@%ge%%é-%ﬁ;%hw&g-l,
an over-expression and _increased cell motility .

TR 5ol At TN WAL L e ameaer s Mraraman =
Pt A Re dTtimme RPIPCR anaIy&Y 6t WiSP I HASS Shd Toa7
AE%Pres SR IRCCHAMGAN ME1 Sang CEAMTEIEGiTtrol cells. Results are given
as foldipdusction-cesexpression irrCs5TMGI contrekeetiscB. \Wesiédtblot
=analysiscoé £ b4 contentipnO54M Giiint<hand CTMG(epnirakeells.
Aetin.staining. was Hsed, as.aql Qdoadingcentrol. £=-Co7 M&/caatrol cells
oped fiatinatcolonies Ahenplated at law ARASIYWIEreARwed o de-

oM /Wnt-| cells scattered. Semi-quantitative RT-PCR analysg gf
RSSO AR B ) Iniammary Yamors of MRMTVAWRET transgenic
WRICEOTESHIReATE eXpresdedBE FeRRR TORFATAGELSH SHRIHE eXpréssion
NRErforrrabinasirharyglard sisdssuer RiguresrA:6msHonaWESPel, HAS2
rakRdeiM4 expeassion and-HAnaccumpiation inMMEY Wit tranggenicce
Jpammary tumors; In situ yhedization.ef WASEE£A::B LA (CorlR}and

é%£E%4A£% Ezhluated by a cell wound healing assay and measured after

15 hours using time lapse microscopy. Data represent the results of
a typlical experiment.

Figures 4A-4C show WISP-1 addition induces HASR wRHA expression
and haptotactic migration of NRK cells. &, Real time RT-PCR analysis
of HAS2 and (D44 expression in NRK cells seeded on coated surface.

In certain cases the coated subsirates were further incubated with
WISP-1 (treatment). Results are given in f£old induction over
expression in NRE cells plated on non-coated, non-treated surface.
The underside of wmodified Bovden chamber filters were coated and NRK
cells (B) or 8W4B0 cells (C) were added to the upper chamber. In

certain casges, additions were made directly to the lower chamber.

10
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immunohistochemistry of CD44 (G) and bHABP fluorescent staining of 20
hyaluronan (H) in MMTV-Wnt-1 transgenic mouse mammary tumors. -,

thg%%} %@L{oma. Figures 7A-7L show WISP-i expression p@%&%mﬁgﬂg

metastatic lung colonization and tumor growth. The effect of

analyzed by injecting NRK/control, NRK/WISP-IL or NRK/WISP-1H cells
caythectdil 25 vein civaudecrdide. Atweiriogstimeseafierdpiéctiorsdurdswere
s aged:-by MRLEALR, Gdprexcised and their gross appearance (B, E, H,

IK) anﬁg@QAo%A%kf%@wa&é%E, b=k were t@ﬁ@/;@egrlza@rggyﬁirj%gté
.lung invasio umors wa nor ._grade , E,
D TG 1o Giade N (K. L) 0 Eibtne B8 how Cpad
B8y PPEvENE RIRIRIWIEB-1H doll “FidtastiSid NRR RASP=1H R8lls
WIS X FISTElns) fRie mijetteditriie tETVRIMB AutRinte e Vrcatfte
cérpated twictta eeekowitin 18:nfgld iofiecCA4amtibedy;<asisatype
ceontrabantihody arwith: buffer enly L{BB Sp=T1heikings apere excised after
four weeks for.grssanatomical. 35 analysis, Rictyre of a-norak lyag.s
;3hown for comparison, Figuies 94 0C show. fhe nugleqfide (SEQ.ID.NO:2)

andlpcﬂta Ive amino acmfsequence (§ CB ID NO-1) of native human
PIISPLE Higtire 20 SABMS hEREHEts O ISP exiSrdSsidirorriRK
Sarataptrtic puteTridiT A-Figuré B EEACE Bty the Bitftlide properfiesiafmary
MG - drantibodies- fotvariess: W SP:4 .coRstiucts and preparations: 11
WO 2006/1:1:3402.PGTH 1L52006/024008 skigures 12A=G shematiagrams
9L various domains of WISP-1 polypeptide and the results of assays

conducted to identify the epitopes nize the WISP-1 antibadies

11 CZ,F%%'E:E@ Osﬁ,GH S%cgabli%s,P——l, {Ileixgg g?)}}léFgDQX azlgbl-g&

and respective igure T SMstrates the

a5t atidsequiits 8 provitdB TS EFIHRG: S8 " Eijure™13%H6ws the
péo S Tov ‘e s &y Boridudte @ tFRentify the epitdid fetBgiiized by the
MtSB=E1 sauatibedys 904 GfFigure §& showsHkrrrésulisseham-E4i&SAing of
wemenstrating deteskiony:sf WISRILMLWISBkantibadiest kb Hgure, 15
shows thetgsylts of an ELISA binding assay demonstrating that WISP-1
antibodies Q%CQQD%Zi”_&EQFﬁ’—%@@%% region, of WIS+ can inhibit WIS 1
binding s?E:Lﬁ]epann.IFlgures 16A- sfﬂ'aow the results of an assay detectin
SAHIBRGH L OF RESLStEE SERER cell8by Wigh-1 altibodied fLEAT Rd "
‘etiart i St RmRENTY. thEPOPERies Ad B EaRTistics brwispep tail
antibotliesi{ 168k Figures17A-E shvew Higsesudtsof somin \Wvosstiryr of
ﬂ%&%ed by MRI (&, I, &, J), excised and their gross appearance (B, E,
H, ¥} and histological features {(C, F, I, L} were recorded. The
severity of lung invasion by tumors was graded as normal (&, B, C);
grade I (D, B, F); grade 11 (G, E, I} or grade III (J, XK, L}.

Figures BA-B show CD44 antibody prevents NRE/WISF-1E cell
metastasiz. NRE/WISP-1H cells (2.5 X 10° cells) were injected in the
t£2il vein of nude mice. Mice were treated twice & week with 10 mg/kg
of a CDa4 antibody, an ilsotype control antibody or with buffer omnly
(PB8) . The lungs were excised after four weeks for gross anatomical
analysis. Picture of a normal lung is shown for comparison.

Figures 9A-9C show the nucleotide ({SEQ ID NC:2) and putative
amino acid seguence (SEQ ID RO:1) of native human WISP-1.

Figure 10 shows the effects of WISP-1 expression on NRK
metagstatic potential.

Figures 11A-B show the binding propertiss of WISP-1 antibodies

to various WISP-1l constructs and preparations.
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effects of WISP-1 antibodies. After 3 weeks, the severity of the lesions
found in WISP-1 antibody treated animals was greatly 20 attenuated

%0551(5)6%1’%9 t20 control (Fia. 17 a, b). The number of nodules tﬁ%ﬁgﬁ“{““‘m

average area of the metastatic foci found in mice treated wi
antibodies (n=5) were reduced compared to animals treated with a control
antibGay g, 1A Cdyhorhéierarpulrforaryare dteveredby IR fesions
pwiag sedied:dsy 82 XM tamparessty animeab2bdteate dasithi ap sotype
egondpol-antibagy {Eigu 18). Rigse: 18:is akar diagram showing exprgssion
8L WISE, éemlélﬁlcofkt ral, ATHWISRLLL, ATLWISFAIH, NRISeontral., .

NRK/WISP-1L, and WI P 1H cell lines as measured by semi-quantitative
pﬁ"iwlf’ié(ﬁ Ttdgman). Figdre 19 shows the results of an in vitro assay on
colonﬁlg‘ﬁrf’oﬁiﬁaﬁ%ﬂ‘f%f“ AT 17E6RHS), AT FAASE 1S BAE-ETL /091 SPTH el
ChnesriFigare20sHonrs the resUits bf laminiitrdragsay- measuring invasion
index nisiag: aMatiigel medified Beydenchambersysiesmandnd thicontreh
O@T@:_%!L@F}D;Lm@d 4&1&\6@&;"' cell lines. Figures 21A-B show effects of

WISP;i expression on mammary 35 epithelial cell tumori ene5|s The
effect o WISP | was ana S};zed by |nJect|ng 4T l/control 4T1/control 2,

SEPTRTEPT. BPUT A SP 2T 8 Tn AR ik SFGmiGF Votamé e(%jf,&)
CAntFifimoroffeidght (24" BY 4fe LrépBridY. Figlif@®24s a bar diagram

illustratingrtive Yetativetexpréssiomud Bs0bHAS Zarmy Cld44ein tgmigisibition
donmmapgebby-ihe daosrlated 4T beontel 4E1MASR1L and 4RV \WISRAH

sCalisr12 WQ.20060L1.3402 PLE/US2006/014008 Bigyres 234:k illusitate

%WISP -1 effects on mammary epithelial cells metastasis evaluated in
VIivO b%/ moculatlng 4T| cells in mice mammary fat pads and examining the

extent 0T the® metastaid proadatisn by mitto Comptet WBMograpty and
*histblsgyt 5 ATRer 31 8aYRIRR mibE Rocukaeticwifth e THRTSPL 197 of e
ATIWISPHG ‘celis $iad extetisive lurg metastasisy(Figs 28 atid 23d)
scompared tethe-4d Heontrekinjected mices(Fig: 23aanad:236). dSigiuies
samupokistochemistry, it w@snéaJ@Qs@D@&rve& thatthe 4TUMUSR:Lates
Suimenary, aQE%%ta&:‘L%IsO?' e§prggsedrggg levels of CCP44 (aFlgm 2.L3e)c 0n.
th e

these tumors, CD44 was localized at the pasma memb rane of

“ATLAVISPES ceﬁ?td’—bg D3R Bigure J4R shows WISP-FeXprassiofTin
RIRKFEO o1 N RIS P31 23X RRIVIASH 1 CPSBRIRKIW PSPt 234,
INFRKAN [BR1] 21 23 arch N RIEIWHS P tE 12 celisslingé®zas measured by
semi-guantiative P E-RPEP s(Raxman)pwihihedesulis areexpressed as
deldJglative ta WinH: expressiandi NRIGMHSRAL -1234ikigte 24B ana
Véykl?t&%tecseytqel%ﬁggtggf '[Q s%%ed by semi-quantitative RT-PCR {Tagman) .

Figure 1¢ shows the results of an in vitro assay on colony
formation of 4T1/control, 4T1/WISP-1L, and 4T1/WISP-1H cell lines.

Figure 20 shows the results of an in vitro assay measuring
invasion index using a Matrigel modifisd Bovden chamber ayvstem and
4T1/control, 4T1/WISP-1L, and 4T1/WISP-1H cell lines.

Figures 21A-B show effects of WISP-1 expression on mammary
epithelial cell tumorigenesis. The effect of WISP-1 was analvzed by
injecting 4Ti/control 1, 4T1/control 2, 4T1/WISP-iL or 4T1/WISP-1H
cells in Balb/C mice. Tumor wvolume (213) and tumor weight (21 B) are
reported.

Figure 22 is a bar diagram illustrating the relative expregsion
of BASZ and CD4¢ in tumors formed by the inoculated 4T1/con£rol,

4TL/WISP-1T and 4T1/WISP-1H cells.
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constructs on tumorigenesis in vivo; the results are shown by the effects
on tumor volume. Figure 25 shows the histological analysis of the excised
tumors 20 referred to in Figure 24 and revealed that the neoplastic cells
YEANNREANISP-1 234 tumors were phenotypically similar [ f{Es 20061014008
neoplastic cells from NRK/WISP-1 1234 tumors. In these tumors, cells
appeatedr-ébrolastic, ditferentiated areb spirdizid: <Tlhe meoptastic cells
HOmNRK/MISP-1.134¢ tumors.were-phenotypically different:and appeared
-2 less diferentigted, feausnly muligugleater and had 4. biisk pitotic

rate as dgmonstra;ed by the presence of multiple mllEOtIC Q’g}tljrets garrows).
"FiGEra 26 SREWSHERistoISICal SNaR/Sis of the excised tUmors. in the
ARIRK /A1 S 19 Xt Sg At TRter’st Yo 5h EfgurE 3%, anareVedI& %0 the
cpoplasticrelis invadecseverat bided (VesselSadipgertdd thewhnsr:e
cidgure 24:8heWs exressian-as feld invasiencampareddasa control in
shich HEK 293 cells transfected with an-emptynyectar Wekeiated in the
olodified Boyden chamber system, 4T3, gells demonstrated 3524 fold
Increase invasion when HEK%%{ cells expressing constructs
R SpRT-TIF WISk 1 E84 5P ISR 193 Ward Settie 8T the fover ™
*EhaMmBRT: Frgtfed™8A-28B illustrate the effects of soluble WISP-1
domairidon WiSP-dpronsoted 4Bt el tnvasiomrrasevahiatetRusingra
1Matrigekenatec-modificd:Bayderrchambensystems Tihe 1results are 4Qse-
G 100 PO S20060s 2008 IS omaies e ang, VO
>-I-domain-i-His an L
P T Bordain e demSaraion A doee: dovendon maheaE
VRIS iowat Wi SPET S ST Bt AT T VA siol. BigGRE 29 liudfates an in
“SRETVBFRli PAtIEHTAHESerS 6 IRSUES frarPIHE TR AT eén 65P4TR middeFof
fiiman panoreatioslatenocarcinomas to evaluate WISP-1 expression.
Figure 3. showssagtaphdllustating ibe effiectis of WASRrE eonstrdCtS:ftrs
ME‘E&F%%H“&J@%M%!“%%Q%@Q@&@F&Q@ %M§a{g‘a§i&ucells from

Rybpdization analyses evaluating WISE- 1, expression.in primary luman

pancreatic_adenocarcinomas. 10 Figure 32 shows immunohistochemical
“Sraifing BVATRIRG WiSP1 EXBTESsionin PRRTaly €dign =8 ppeared
LAHETIOCAICIROMAS. Detallet DT isioAD e InvehtisI =L Defnitfons 15
The WWAAASP Felypeptidetrefe pbtothe famibyof iatirensearfenppsaresd
1hymanmad-maused|\V ISR prateins@and varnants e serdbediherein swhose
Hepes-argdpduced-ableast-by WntehThis termpdnctudes-WHSPd: tot i
figures (arrows).

Figure 26 shows the histological analvsis of the excised tumors
in the ﬁRK/WISP—iw134 xenograft referred to in Figure 24, and reveals
the neoplastic cells invaded several bloed vessels adjacent to the
Lo,

Figure 27 shows expression as fold invasion comparsd to a
control in which HEK 293 cells transfected with an empty vector weres
plated in the modified Boyden chamber system. 471 cells demonstrated
a 4 fold increase invasion when HEK 293 cells expressing constructs
WISP-1_1234, WISP-1_134 or WISP-123 were seeded in the lower chamber.

Figures 28A-28B illustrate the effects of soluble WISP-1-
domain-1 on WISP-1 promoted 4T1 cell invasion, as evaluated using a
Matrigel coated modifisd Boyden chanbsr system. The results are

expressed as relative fold invasion compared to 4T1/ contrcl cells.
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and variants thereof. Such WISP-i proteins are described further below
and in PCT application W099/21996 published May 6, 1999, US 20
W6 32(?76,/653105 issued May 14, 2002, and in Pennica et al., Pr]())c. /Natl. .
A8 %05:14717-14722 (1998). The terms "WISP-1 polyha{tigade/o140e8
"WISP-1 homologue" and grammatical variants thereof, as used herein,
WErCQMpass hatives sequence- Wiskairproteinandnanants (witich:are
sfudherdefined 25 berein). Tha WISRz1dehpeptide-may ba dsolategfrom

a varigly of, squ &ﬁ%g;gygbegsaffom hyman fissus types ot from. angther

source, or prepared by recombinant or synthetic methods, or by any

LHBINAGISH BRHEaE ArESHitar T8CRNhiGueS THhe R “Rative-sequence
afPSFRICHBGE phitl Ve SHIPFisES 8- BFHUIFHRHiite having the same amino
acid sequence ashaW/ ISB=krpolypeptide derived fe6fesiature, \BEER:
BatiersaeguanceW SPrindalypeptideseandedsatated from nature or can
be prodyced;by; recombinant arsyntheli means. Lbe &iMuat ing wree-1
~nativerseauence WISE. 1 polypeptide specifically encompasses
n%turaﬂy occu?rlng trﬁnpated 5or secrete%l I%rms of a WISP-1
polypBpTiths didcFSEd nardm  HatRaR Secuf g VA aRt Torms 8. § 57 -+
caherABtEly SpiceaTorrs Or splieecdartantsy and naturally occurring
allelic variants of a WISP-1 polypeptide. In one embodiment of the
invention, the nagivessegiieRge-WiSH: lpotypephicats samature or
cfull-lepgth . nNatiyg-sequence human 40 WISP-1 polypeptide comprising
aming_acids 23 10367 of Figure 9 or_14 WQ 2006/113402 _ .
TR 0oL I000 TS G Ao T 3aT St e T dedl it
SBEVGRAG LT E te AN AP HBLHTGHINE: SHEARDIRRT effibGinieht BT the Thvehtich,
“iE h es Eda et Rl SIP- 1 9561y gepifae-is - th fiR- | eHgth B F HaRré TSP -1
anativerseguenteuman=aWISPrpolypeptide eompeising-arifo-aeids 23
w0 36 &84 k10367 Rbigure . whetetn the valine Jesidueat pasition &84 or
e_t,@ezi@,l@gm%l residue aL.position 202 %@ﬁﬂﬁ@@#ﬁ%@&;&@nﬁq ttglzae. Natl.
isoleucine or__seripe_residue, ctively, with or without N-terminal
éﬁ%thfgfnﬂﬁé. ?rgfa"knéc?t%eri’ é%%odgier%eegf of the invention, the native-sequence
WISPFA G Folpebtidelistie Rafiangth of Mature AktVE Eeqiéfice
HEFTRAVAS P L potypeptithe EoriprisiRg arfR actas2B16°367 671 to 367
sefithecFigase -9 whetein thedvaliméarasiduer atpasition:i84antk fhe=glanine
Hesidue. at positionr 202 has/bsveibeen changethtaarriseledcine; et ysetine
Jasidue, respectively,with.or without Neterminal-methioping. 1s/n.anather
SIfequmentaLie Invention, e Nalee:sequshioe. P E: PONRSRIES P

one wnicn iIs encode y a nuc eotide sequence
of these and similar techmiques,

The term "native-seguence WISP-1 polypeptide® comprises a
polypeptide having the sawme amine acid seguence as a WISP-1
polypeptide derived frowm neture. Such native-sequence WISP-1
polypeptides can be isolated from nature or can be produced by
recombinant or synthetic means. The term "native-seguence WISP-1
polypeptide? specifically encompasses naturally occurring truncated
or secreted forms of a WISP-1 polypeptide disclosed herein, naturally
ocourring variant forms (e.g., alternatively spliced forms or splice
variants), and naturally occurring allelic variants of a WISP-1
polypeptide. In one embodiment of the invention, the native-seguencs
WISE-1 pelypeptide is a mature or full-length native-seguence human

WISP-1 polypeptide comprising aminc acids 23 to 367 of Flgure 9 or
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comprising one of the human WISP-1 splice or other native-sequence
variants, including SEQ ID NOS:23, 24, 25, 26, 27, 28, or 29 shown in 20
W099/21998, with or without an N-terminal methionine. The term "WISP-i
WIhHARE Fﬁ%zans an active WISP-! polypept-ide as defined bgﬁ%%ﬁg'?ﬂalé?"s
least about 80%, preferably at least about 85%, 86%, 87%, 88%, 89%,
aneseaieferably atsteast aboute00% 0496019286y 93840, 104% whostut -
~ preferably at deast about 95%, 96%, 97%, 98%, or 25 99% amino acid

sequence ider nt'ty w)g%ﬂn%ma%@eﬁgrwg%&hae@l@gq@evqe @gemﬂmo

acid sequence s own In g or a so uble fragment thereo

AN RS NETRIE for-h St G T WISBST h Sy SEtiass Wherens One of mare”
"EHRirto RerEsitife SR AEd TBL Y défete P rém e N- or'C-t&tmitius
rFofithe fulitength shmatireseqguericesof BO=Eigure BorWISP-4lanine
rpolypepiidesywhesein aneLr/mare seaineacidesesiduesiara insertedor
59&&&6@4&9a&éheziggséeaé@guem%oard@m@m of the-Rolypeptids oni ne .
%clé%ilgg \l/aerzlxgbntglfrom othel pemes but egcclude;s a nat| live-sequence |
|

a
polype e nlsre era SUC a varlant acts as an anta onist, as

PYBMIEG F8I0tF. S8 AT 8% & d8HiAR = EC D6 EBE el pro?eln
rréfeEr1ecs formrofdpolypeptide’whiéh isessentially free’6f atfy toe
Firansime wibraee: andé cyioplasmicidomam oA isaereted fointiof alprétein
+Of Ry paptide iays Of N ay: Hotnsl vdena Signal seguences o Strngent:
sconditions;’ are those.that (1) emplay low,ianjc, 4Q steength aRd Hight; ne .

temperature for washing, for example, 0.015 M sodium chloride/0.0015 M

sodium citrate/0.1% sodium dodecyl sulfate 15 WO 2006/1.13402

PCT/G5 200861 4088 AP 8ot Smbtss thihifg FBrithzatidm a3 =mce
waeTEtuPg eRIEAE S dehoas TodrariderfaeRabtipfe FB0UAVHIR Gty duence
clomamide withdF. 1%=bovine SErITaHpiAvin/0A %-Ficol. 1946 sequence
vRelyvny|pyralidane/584niY sediwm, phosphatedutfer atpH6.5 witho#h0in
w]g%m%gm gmgrigze g@% E@%@%ﬁﬁ%ﬁ%@%@@mpby 50%

orm ! Q" X n an e?c%ﬂlumT LA &S ide as
soduflrgr?l Ehos a%tg ] %ﬁ %’% sodium pyro%eoégéate %Spﬁe%laﬁdts
A& 5Hdton: §?3?1‘Tcﬁ?€d”§al?'ﬁoﬁe§%rﬁ? B (B0 B 0-1% SDE5nd 10%
BABXUATF sUifite BFH2CS WitRRASHEE R*A2C 1 GRS HNAV 156 EDS:
sek (4yEmpley a nffepof k0% Hextrab=t8salfate, 25 SSEs(s6dunpes. or
sehleridalseditimseiitate)s ard:R0% fetmamitdarnatbhis folowedbya:s che
Aigh-siringency wash.consistingAE0:L %83C, containing EBI A-alnste.

odeIrate sltrlngent Qond|t|9n§ arg, descr bed in %agigb{o k1 b ses
Lﬁl/l%ﬁecularConln “A'Laborator Manlua:IL?SNea”ﬁc\?brk Coldé r?r%e% oo

BB L&So?atgﬂfﬁr%%?olﬁgé AR et e thaigd ofa Wascﬁlglg &Slution
f4REL hybFdizafBr CEREMBRAS (6.0 teMparattife:iofic narure sequences of

Figure 9, or WISP-i polvpeptides wherein one or more amine acid
residues are inserted or deleted from the internal seguence or
domains of the polypeptide, incliuding variants from other species,
but excludes a native-sequence WISP-1 polypeptide. Preferably such a
variant acts as an antagonist, as defined below.

An “extracellunlar domain”, “ECD" or “secreted” protein refers
to & form of a polypeptide which is essentially free of any
transmembrane and cytoplasmic domeins. & “secreted” form of a
protein or polypeptide may or way not include a signal segquence,

“gtringent conditions” are those that (1) employ low ionic
atrength and high temperature for washing, for example, 0.015 M

sodium chloride/0.0015 M sodium citrate/0.1% sodium dodecyl suliate
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strength, and percent SDS) less stringent than described above. An
example of moderately stringent conditions is a condition such as
overnight incubation at 37C in a solution comprising: 20% formamide, 2
e ¥ %963&%0 mM NacCl, 15 mM trisodium citrate), 50 mM SggHH]sm%/ 014{"}8
phosphate (pH 7.6), 5 x Denhardt's solution, 10% dextran sulfate, and 20
am@AE:déhateredoshéaréctshiimord spermDN Asfoltowed eardshimgithes
thbteesinel, 65 G:atphout:3Y-508 /The skiled airdisas willoecogsizedow
sa-adiustine-temperaiure; }%n&&%@%&mﬂg&,raﬁ 2RAGEISFAYIG: un
pﬁggmg@eo%a%ﬂé?i‘“%rs such as E‘[n09§o'%@zg and the like., J1solatgd,_ when
used to describe the Various po peptldes |sclose d herein, means
HoRiiEphiae‘that had b%%?&eﬁ?lflefé’ Eiye §8pa?afeﬁs§nd?0F reloVated from
%2 CEmMpERentBidis Frittral S8 it drfHert RbefRaRThafconiponierits 6pfsum
opatgitalshvironmentreré 3G materials that would-dypicaiiy intefesewithz
[diagrostic ok therapsuticuses farthepalypeptideang-mayinglu@dencs ac
48LBZYMES, thr@Q:”%ﬁua@me@é -p@e!@?‘cﬁ%&%{?rangﬂﬁ@t%@aﬁﬁﬁ%mran
squtes I Q@;@”Fd mbo nents, the olygetp %? will bg n(l% loa
ree 'sufficient to obtain at least re5| dues of ermma Siinternal
e e e o re 0(25 B S8
herregeneifPBy SDSSPAGE under non-reducing or reducing conditions
using Cedmassiey bitieiogepretenablyisiverastaidedsolated ipobgpeptide et
dnclugdes-palyreplice: iy sitl within recombinant ¢rlls, since aticastone
ﬁ%ﬂ%ﬂ&ﬁ%&%‘%@% ”taitg% & e%‘ﬂ&?gﬂﬁ% th‘Q"LQQtJQe Qﬁﬁ%ﬁ-ﬂ%t
narily, however, isolate eptide will be at least one
L e B s
S%WBFseﬁt?eﬁéé‘é‘*%féPﬁ’tolBT\TA%éqﬁ‘éer?&eﬂFé’cé@é’éFﬁB? thigeve- 22
ERPrassioh BftaT vrerairinkee: ceehdgtieghette inwmdpatisurmchost
organism. Thelsorirol sequences thatane isuitableforiprokarpotesyforide,
example ipclugeraqromoter, optionally an S-aperates sequencer and a
Jibgsome QW"%Q&”% EPEQ&QP&&@”%&R%JS}PW{HO&é@!&%@@@%@é& and
Rolyadenylation signals, and enhancers. . Nugleic acid ie  apetzbly. Inked!
When It Is placed into a unctional rela |onsh| Wit anot rAucieic adi
%&&ﬁéﬁc’él Fof &Xafipl& BNA fors’ ﬁresgaﬁeﬂ%éjoefdséﬁréﬁf& fedder is
SrEEEbREliRRed 16BN Ao RATeptdelitit s expiesded ga: 2
preprotein thatparticipatestiscthe seoration ofthie: polypeptidd; abprdricter
or enhapsefdscoperably linkeddosa£eding seguence.dt ibaffecisdhe s
dranscrption of the §§£’&£‘398?y35§n@1@0§ﬂ£@e@'£‘%ansﬁ‘ée'%@@?éébé%d
SIlenmkerd toda c%qlnlg se q}uencg itis %(osmoned SO té)hfacmtateL 15
e DNA

transfatlon Generaﬁ opera7 “lln ea means Qhat
environment. Coﬂtamlrant components of its natural environment are

materials that would typically interfere with diagnostic or
therapeutic uses for the polypeptide, and may include enzymes,
hormoneg, and other proteinaceous or non-proteinaceous sclutes. In
preferred embodiments, the polypeptide will be purified (1} to a
degree sufficient to obtain at least 15 residues of H-terminal or
internal amine acld sequence by use of z spinning cup seguenabor, or
{(2) to homogeneity by SDhE-PAGE under non-reducing or reducing
conditions using Cocmassie blus or, preferably, silver stain.
Igolated polypeptide includes polypeptide Zn situ within recowmbinant
cells, since at least one component of the WISP natural envirooment
will not be present. Ordinarily, however, lsolated polypeptide will

be prepared by at least one purification step.
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sequences being linked are contiguous, and, in the case of a secretory
leader, contiguous and in reading phase. However, enhancers do not
have to be contiguous. Linking is accomplished by ligation at convenient

WR A %ites. If such sites do not 20 axis--, the synthetic Bﬁ&)‘ﬁﬁg?g@tﬁ‘i ae

adaptors or linkers are used in accordance with conventional practice. A

"liposumetdgra Smati-véskievconysoseef of wario WAy pes ofickpidsicessary
sphosphelipids ang/asssufagiapdpivichiisdasehdifny delivengeofa drug
oisheh asthe insulin and insufin.variants, disclosecbbergin) 22:1Q& cavie
[mammal. e combonents of the liposome arg commonly aranged in 2
“Biiayiet formatioh, simitar 1o the fipid arrangement of biological
RESAHTArTES THE tefTfS “amiris Stfd > HHd anfiHo aciG8™teYer t6 &f+1s 3¢
kpeawer dify uoEEbrei ey bralstia-annibio el > THIS defiiitich iSTAceeRrers -

includex3@ norlelicines ormithing and fiemocystenei T hesamino=@cidstares
dAdentifigehby-eitherdhe. singledettenanthreerletier desigaationsemsp D ror
-asheylic agid Ue.) isoleucing Thr TIhteoniog ey J, Jeucine ;5el,$n $eiing, .4

Tyr Y tyrosine 35 Glu E glutamic acid Phe F phenylalanine Pro P proline
RiCFPhistidite BHE pgﬁ%?nelﬁyétl( ysine™ gsie%m?ﬁmé‘ A?éeﬁrgFgfh?ngl 3c
PSS ELRYEREINSTrp W tRFFISHER 46 VAV PRRHBEBINTO gldtaRTinee et M=
erethienine Asreiabparaging 17 WQZ008/FE3e2-PCGHUS26687014008°
dntheSequenee Listingeand:FHguses: certair-athensmgle tatter Or operably
ithieesletter.designationg may be-employed ta refee o and.-identify W Qfte
{1016 amino acids gr pugieotides at a given,pasition  8.in.the sequence. o,
"Percent (o a_mlnolam]g séquence identity” with r%spe,ct totgpe Bé)slxpe%ld%
SEGtidnces dehtified Herein is defined A4S the percéntage of amino aci
NS in S£EaRBidafeSefiente fTat aré idéRttarwith g amins &g
segidaes imsuehta ipolypeptice seuencestO idéntificd hereingafrdsshed by
1akgning the segueacesanddatroductag gapss . if necessary, toiachieve the:
dpaxdmunk pereent sequengexidantibiand Aol LNIIHErRgANY are used in
Lonservative; substitutions as,part,of e sequence identity. Alignment for
purposes of deterrginigg apesrgelnlt aminq acid seq%%n% identi(tjy can be
i

92531 ) . : £
achieved inVarnous ways that arevlf\l/v%ﬁlnc%?% i the art, for instance,

%ﬁﬁ%@fpu?ﬂﬁﬁ?%ﬂkﬁﬁigﬁiand/or surfactant which is useful for dalivery

of a drug (such as the imsulin and insulin variants disclosed herein)
to & mammal. The components of the liposome ars commonly arranged in
2 bilayer formation, similar to the lipid arrangement of biclogical
nmembranes .

The terms "amino acid" and "amino acids" refer to éll naturally
cocurring L-alpha-amino acids. This definition is meant to include
norileucine, ornithine, and homocysteine. The amino acids are

identified by either the single-letter or three-letter designations:

Asp . aspartic acid Ile I isoleucine
Thz T threonine Leu L leuncine

Ser a8 gerine Ty Y tyrosine

Glu B glutamic acid Phe F  phenylalanine
Pro b= proline Hig E histidine
Gly @ glyoine Lys 8 lysine

Ala A2 alanine Ary R arginine

Cys C cysteine Trp W tyyptophan
Val Vv valine Gln Q glutamine

Met ¥ methionine Asn N asparagine
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computer software such as BLAST, BLAST-2, ALIGN, ALIGN-2 or
Megalign (DNASTAR) software. Those skilled in the art can determine
roprlate parameters for measuring alignment, including
Y g%?ﬂﬂ?ﬁ% fhieeded to achieve maximal alignment over the flﬁ'ﬁ"%é%ffﬁ’ﬁiﬁ‘fﬁﬂg
the sequences being compared. For purposes herein, however, amino
acid sequence identity values are obtained as described below by using
the SequANCe.LAMRAISON.COPRUICE AOIAM ALIGN: 2 ubereln; fae

com lete sourcg codef rthe LIGN 2apr%%ram ﬁ? %Vlcded in { theE tablg

Q three- e51 ions m o re
Below “The AL Sequie ce comparlgon computer program was 25
19aRHdRe 1Y CSeReffefRtACE ST the BBETERTI0aR Shofus T Re Rt o™
ibhafow framdraen filed with user documentation in the U.S. Copyright
Office p\¥askingtonniGo 20553 ewhere itidtegistered wndestsS. te the
pﬁ%xﬂgme%%ﬁ;&n N IR UZ100674 - The AdGN2 rogrameisJublicly

gva"%b'e Ihiough,Geneniesh. g, South.San Erangiscq, 20, callorgia or

e com iled from the source code prowded mc%e table below The
Wfb\tﬁ’léﬂffﬁ?S@rSﬁ?%hrc?ﬁlbdﬁeescﬁrfnﬁﬁeﬁ forGs¥6R 2 “ON 6pérating
idsRtéht prafartbly aidital BNRE. O Aﬂ%@&&%ﬁ@%éﬁ%ﬁaﬁgwg gaps,
i parernetery arecsetipietive YAk | GN-rprograrranddo oty afp T He tepr
noepieps daggedawhesdised-hereintetersta asehimera35qgokpreptide
sggam{?a@i@@eﬂmkype@w&md igragtagelypeptides~hentagercent
RopeRtie has snouglissidues B IOVIAS. 80 <RIORS againgt. Which ap.
can he made. The ag poI eptide pref(erabtx1 also IS all’l)i 1
Wl’]ﬁl?dﬁe §8 ﬁﬁtjfhe“énﬁﬁoartdoes no{gsuab Santily erbes teattwith other

CEPNSITES S Sintable %&@%éﬁ/ﬁéﬁﬁﬂesgb%?%r%llyp‘hé% 4%%&5%.%%%?1181‘
(oxid Tesidees-andusutihsbetividérdabout'8:and: 5611 G NEOR066/113402

PG THISRQ064014008 samin acidresidues:fpreferably; betweensabout 10
-200-20.aming acid. residyes). Asused berginthe tepm timmuneadhesin”
gesignales antbodys, ke fnolecylesybich.combing dha pinding anecificity

“ofab heterologous proteln (an "adhesin®) with the effector functlgn_De of

RARTURBHoBURIT REhsTARt dStams “Stitcturaly. the immunoadnesine
PEONTPFIS & BfLRIBREEF Arf SFRTHG S S8t e it thetedived biRahTg™
tepecHicity which:is othettiay thecahtitéh ecoeritiontaner biridirg 1sitehsf
rapiantibody (i.ensistheterologausids: antar immunegiobidin d:constant
domain seuence. Lhe adhesinparotanimmuaeadhesin.molecule.
Lpically is a contiguous aming acid seauence camprsing at leastthe.

binding site of a receptor ora Ilgand The |mmuno iobulin constant -
CG6mvain SEISRER N the imuncadhesin tay be obtaned from any
CPRITUABYIBBUHFE SR adtg CRUaHEES 19828, BG4 Hes 15 IgA
oiinciudingtgAtdrandeigh-2) EetaBcdr I§h.- . South San Francisca,
California or may be cowpiled from the source code provided in the
tablie below. The ALIGN-2 pregram ghould be compiled for use on a
UNIX operating system, preferably digital TNIX va4.0D. All sequence
comparison pavameters are set by the ALIGN-2 program and do not vary.
The term "epitope tagged® when used herein refers to a chimeric
polypeptide comprising a polypeptide fused te a "tag polypeptide”.

The tag polypepitide has enough residues to provide an epitope against

" which an antibody can be made. The tag polypepitide preferably also

is fairly unigue so that the antibody does not substantially cross-
react with other epitopesz. Suitable tag polypeptides generally have

at least six amino acid residues and usually between about & and 50
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The term "antagonist” is used in the broadest sense, and includes any
molecule that partially or fully blocks, inhibits, or neutralizes one or more

|0I09/|cal activities of WISP-1 polypeptide, in vitro, in situ, %r(%ta/ﬂ(% o e

WEER Wé’é of such biological 20 activities of WISP-1 polypeptides s

induction or secretion of HAS2, HA, CD44 or RHAMM in at least one type
arofrm s atien detk Anraftagonist rasyefimetiontintd diréct brandirecrid
rdpaanes. For instance, the antagonist may function to partially or fully

block, ;infaibit Qége%tttratt%ee Qeﬁnorlmeogt@tegﬁal activities of WISBs3,25

%)e\/\ﬁeptlde in \Q;r |ns uhortlg Vo, £.4., as.ae sultof |§ direct binding
polypep e’ e antag onist may also function |nd|rectly to

et RIRP O PBoCK, ﬁfhlb?tdB?Sﬁeu)trét’ﬁfE one oertﬁ%rt hidSHEHT e Rities
igfnISRRE olypeptidet #PvRiosn SHFU6FITYING ad BerésiroR®esns
cttoekirg0ru304ahdsiting anotherceffectormotectle: The termr 48Ry
=ghtagonist” sefers (@ anydnolecyle thainpagtiallyoibilly Dbackss isbititagor
sneutralizes a hiologicgl activity @te\é\éﬁpotﬁed jnclyde hut are nat limited

to, antlbodles |mmunoadhe |ns I P-1 |mmu%vadhesms V\QSP-

s ?§P T V\lﬁ P 1 varlants

RIS proctelns 3525Valently modified fofms o
matﬂfﬁeuéﬁpbtatétﬁslﬂteréeet\;tﬁem HHiBoaS, SREffyiTer Siforfiar =°

lferns-bf WISEnp(dithersiaggregsites) oF hordscthetErspoNaForeHs ‘of
MESP . dba-detersainewehetherna WiGR=ddantagonist molactdérpartiathy or

iy hlacks Hinhibits orseutralizes a biglogicabactivityof WISPsln: As,
Iaﬁs(&% mgyn%e%%nqugltl%dlt&aﬁe%gwe%gegt(sgfj the antagonist
|

molecule on, for example various célls (as desc‘g ed in Hte Examgles) 219

\We ZWGIIT?B,OZ %&ﬁ%ﬁ%ﬁoo&ﬁlhﬁ‘é orinanin \ﬁ% murine model “of
IRFY N CBF netbRTaSR. TS VERTTUIE T a8saYs Ay be toHductEd IR KriowR™
nRRViRd IO vivo assmyrforrhatsgiRraferably i the WeS PLISEntagenistyt ide.
sempioyed inithe sethods-deseribeds heremwithbe: capable:of blotkingiorl
sBeutralizing.at least engdype5-0tWISR-1uactivihsuwhich reayeptienally be
determinedjn assays sHeh ag described hergin. The ferm. antibody’ is

uged in the broadest sense and sp%clflcally covers, for etxamaple single
THoHeEISHal BRtibodiss, - Antibody composﬂmnswﬁh olyepitopic
Jgﬁé%twaty tEihgle T T diitbdiies *8Rd tff’ajt?teﬁt%%?aﬁﬁbobte% block,

atibodyt aseuseelhereinincladestintacrihemiridgleptiif brantiody SF -2
seleatiess palyclonak antibedies, multispetific antibodies §i.esbispedifiess
antibodies, formed-framsat leagt twe-atact antibpdies)-anghimsiuneglobulin
Aragments (sueh.as.Gab F(aBly. anky) . 50 long a5 thay exhibitany of o
neutralize ome or more biologicel activitisg of WISP-1 polypeptids,
in vitre, 4in situ, or in vive as a result of, e.g., blocking or
inhibiting another effector molecule.

The term “WISP-1 antagonist” refers to any molecule that
partially or fully blocks, inhikits, or neutralizes a biological
activity of WISP-1 and include but are mnot limited to, antibodies,
immunoadhesins, WISE-1 immunoadhesine, WISR-1 fusion  proteins,
covalently modified formg of WISP-1, WISP-1 wvariants and fusion
proteins thersof, WISE-1 antibodies, and higher oligomer forms of
WISP-1 (dimers, aggregates) or homo~ or hetercpolymer forms ©f WISP-1.

To determine whether a WISP-1 antagonist molecule partially or fully
blocks, inhibits or neutralizes a bioclogical activity of WISP-1,
assays wmay Dbe conducted to assess the effect{s) of the antagonist

molecule on, for example, various cells (as described in the Examples)
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15 the desired antagonistic properties described herein. Antibodies are
typically proteins or polypeptides which exhibit binding specificity to a
specific antigen. Native antibodies are usually heterotetrameric
W ﬁ%ﬁﬂ’gfgﬁ\s, composed of two identical light (L) chains and o THEHIEA®
heavy (H) chains. Typically, each 20 light chain is linked to a heavy chain
chyignercdvalére disgifitte Bosisd, avhiienthemmarberoreisaifide |Fikagesious
ayadies betweendhevheavy:chams—ofidifferent immunoglebulinssotypesats.
rEachheavyaadiight ehain-alse: has regulady spaced infsaghain disulfides
nbridges, Each heavy chaip pas afone end a vatiable domain(yH) . ..

o£O|u|VO$W§~d‘. bg/ g,nugnberlgf %onstant 2 dolnlwalrgs. Each Ilghtdchaln has a .
Valiable dofiain at offe Snd (., P BHE & conStart domain at'its STheY e
2 ETGRStARTYSRAIN of the light chair is aligned with the first constant
domaiheof threrhed\apehainy "andsthexight chraintvariabted@sainssrakgneds
spath thesvariablevaamaingaf thehieavy chainyRartieulariamino agidbodies,
fRsidues are3Q heligvedta form aniniesface between the light and hegyy,
-Shainsvariable.domains [Ghothig gtal, ). Mol. Biol, 186,651-663 (1985);
.Novatny and Haber, Proc. Natl. Acad. Sci. USA, 62:4592-4596 ?1 89)].
“FheTight SRATTS of SATRTHIZE frsin SRy VareBiale JPAGRE Tn geetyotonal
2BESERERF to die GERFB Efcarly sttty pes, calledKapparaie 35 iirtstas
thawad oirthe amincragid sequences-of theilcoirstant domaiigunogiobulin
sPependingsasthe aminoracid sequence ofthe sanstant.domnainwfthel of
tfli_ﬁaééé QI@%%Q&BQ&@Q%@J%E&?@% Qﬁéﬁ%%égél'@%é?e%ﬁe VSnT cIIEas;ses.
ere are five major classe immunoglobulins; 1A, laD, an
P it Ty e
(SOPEYS B H-"1GC T, BT GG -3 UG 1y G - Y- Tand GRS > The
URERVY CHAITF BEHSTRTd S nsa iRt to e sRREARrtNE differetiréhisses 20
W@ 2006£1% 340 21RCTY S2806/6140668vof inmumoglottiis=die calket
Lalphacigelia; e psioRa gamimas and dukt - regpectivels Antibody fragments”
wg@m;é@@ ﬁl@wy%&ho&mﬂ%@t @{%@g@y,vgﬁf@{%bega@rggﬂg@%mdyﬂi%
yagiahle region intact 5.antibody. Examples o hody fragments
zfncﬁudeglgglg,qf:mg%{lgf?gg')%, and %?fra&r‘%g%tsr?ﬁ%gaﬁg, g%lcehc ain%
Ahtibody Toletes, and  rriitidh &M 2l BaISE Yo rm&a Frorn ARt BEHS
Sfragih e STReMath Faifabra=is usel FRTERT0 destribERBTtah PoricHS
dofthesvariibie devnainsaihidhdiffersin sequenceiamongrantitodies and =
ctfsareused:-inthe hinding.and-speaificityafcach padicular antibadydor its
cRarticular antigen.Howeve: the variability is.notusually. @MeBlY craixn,
Histrihutes ﬁ@rQHQQJ’JSr‘{%EE‘eb'go%Qma'i%S&E%QQQ%@?E-J%SV%%'Q

concentrated in three segments called complementarity
domain of the heavy chaill. Particular amine acid reSidues are

believed to form an interface between the light znd heavy chain

variable domaing [Chothia et al., J. Mol. Biol., 186:651-863 (1985);

YNovotny and Haber, PFrog. Natl. Acad. Sci. USH, B2:4582-4586 {1685)].

The light chains of antibedies from any vertebrate species can be
assigned to one of two clearly distinct types, called kappa and
lambda, based on the amino acid sequences of their constant domains.
Depending on the aminc acid sequence of the constant domain of their
heavy chaing, ilmmunoglobulins can be assigned to different classes.
There are five wmajor clasgses of immunogiobulines: Igh, IgD, IgE, Ig®
and IgM, and several of these may be further divided intec subclasses
(isotypes), e.g9., IgG-1, IgG-2, Ige-3, and IgG-4; Igh-1 and Igh-2. The

heavy chain constant domains that correspond to the different classes
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determining regions (CDRs) or hypervariable regions both in the light 15
chain and the heavy chain variable domains. The more highly conserved
ortions of the variable domains are called the framework (F.
W@)a#’gél]lel?ggénains of native heavy and light chains each com%gi)fsfgg%ﬁrﬁ KE%?OS
regions, largely adopting a R-sheet configuration, connected by three
oE BREMREHERfR RISpSTORACEIRY, affth ift SO talbe $TOMMINE 20 part
refpthe Peglpeet structure. The CDRs in each chain are held together in
close proximity byihe-FR regigpsiand, with the GPRs fromthe.etheky,

g%Q@PA&Eﬁ%@%E&I@&D%MH@‘%@ of.the,antigen; binding, sitg of antibodies
at, E.A atal, S %%encegrof Proteins of mmﬁgnolggl,cal Interest,

see Ka e
R InSRRAS OF FIGAT . BnesahMD 25 (8B T THe con&taht |-
RO IS BTGt iR Hire G ity ZT &AtH WY 16 aR=antien, but
nexhilstardiouseffecticfurictions, Syehaas patticivatiomos the antibody in
antibothedependent eelkiat stoxigity=Faen termdimonoelanrat antihody! as
daseskhereinuefess o an 30 antibeely. obiaingd-from-aREpPulation:0ly ans

-Subslantiali homogensoys aptibadies.) s theindividual,antibadies,
Sompriing e populaton. are deniical xceptforposaile !
Ratdrally-occiring mitations that may be praSert i rinor &Rfotftd
oS CoRar S50 oiEE5FE HifR Iy > spEtifi CHRARHEF dife Cted-2rfirist aSindte
rantigeric sitecdBRurthambresn contrest trédnyentivhal(polyttonal)
cantbedy npreparationsawbjchtypieally-incinde diderant antibadiesdiregted
2gainshdifferent detesminants {epitopes): each meneelonalantibodyds .
Sirected agaigsta single deferminant og, the anfigen. [he mongglonal,,

antlboldles herein include chimeric, h Qr!d and_40 recombinant antibodies
“roduced BY $plicing 8 variabie (ngitding 21 WE™200671 3857 = ==
FRCEAIS2006404400 8atypery arifbie)domain of:tae iantibochnof interest
swith.a-eepstant domain {s.4-"umanized” aptibedies).or.a light.chaig with
a heavy chaip, or a chain from one species with a chain from another
2epécis, Gf fsiis withrHeterdlogdtis STétein®, Tegardiets afspgedits of
toHgieE ofrimbvanaglobulinclasstor stibclassdesighationh asswelbis from
waptibogy- Fegments:{egudzabs Riab'yzrand V) salengn.asdthey aexiiit
ibtge]-%@;g?ﬁqg@igg 'Q@L@CE%%Q@EQF’%E“ %?.’ 5 ,Ses,%qgegcéé' %f Plgztougns of

a

4810501 andMaoe et ol n Monoclonel Aoy Fiodlon,
ﬁ%ﬁwﬁmﬁ%ﬁaf A RN SO e v

'16°987). THuE TRE o dMEr “h S cTshal ket e S 78 CHardc for St the™™
Rty #s Beifig 6Bained o & Substdntially Heriegehesaspsputation
=5 antibodies ianchis Fot tobecanstrusd: d#sragairgiproduction of
toxicity.

The term "monoclonal antibody" as used herein refers to an
antibody ohtained from a population of substantially homogeneous
antibodies, i.e., the individual antibodies comprising the population
are identical except for possible naturally-occurring mutations that
may be pregent in minor amounts. Monoclonal antibediss are highly
specific, being directed against a single antigenic site.

Furthermore, in contrast to conventional (polyclonal) antibody
preparations which typically include different antibodies directed
against different determinants [(epitopes}, each wmcnoclonal antibody is
directed against a single determinant on the antigen. _

The monoclonal antibodies herein includs chimeric, hyvbrid and

recombinant antibodies produced by splicing & variable (including
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the antibody by any particular method. For example, the monoclonal 15
antibodies to be used in accordance with the present invention may be
made by the hybridoma method first described by Kohler and Milstein,
wl@aﬁ??lﬁéf}/ﬂggﬂ% (1975), or may be made by recombinant DR Hiacd 4008
such as described in U.S. Pat. No. 4,816,567. The "monoclonal
naRtibegdies! s mamalso &e iselated fram phagedikrariestgeneratetkusing the
asf techpigues descrbed inMeGafferty at al.; Natuie,.348,962-554 41990),
for example.;Hignganized" forms of Q&rkhaug@a%e marir @egntibodies

chzin, or %.c rom, one ?F301ns F O speclefd,
are 'specific chiméric immunoglobulins, immunoglobulin chains, or

Frégiiehts “Hereot tERrIPas 7 18" Fab R iab 2o ot aRtigén Bittifg
o255 wusegeencesBrantisodes) wisictrebtRin Thinih dISeqae iee thefived
sfeem=non-humansmmanaglobhuknd Fon theanbstppart, themanrizedt the
sadHtinadias e human inmueeglebuling gecipient antibody).inewdiok.
LTgsidues froma complemeniary defermining region (CRR)QLhe recipient

are replaced bX residues from a CDR Of non-numan sgemeslgo (donor
Technigyes an pligatlons,  pp.798:97 [(Marcel Dekier, o, New ‘Iork,
tF8r fabbit aving the esired’ specn:’futy,
L8%lnity, and capacity. In some instances, Fv framework region (FR)
residues-of tre hadidnsimiranogiobulin Srélrspkicétcoy ebrreSpatidifiy
aROr-hMan yesidues. sFurthermore shehumanize darigeoeymaypuliation
osompriseresidugs which ars founrdneither isthesecipignt3-antibadyznor
ti%tggt'ggggtgg GRR. ot framework;sequences, Jhese modjfications.are
rrlagedt,o urthér reﬁng and optimize antibody performance. in general, the
aﬁh%%nﬁ?@dtgn?fﬁﬁa? wilf Comprise su yStaritially ail of at fleagt“one,ba%db
s cally- R oRrPafiate WoRMinst SRtWIiER AT SubSErffafy al’orthe EDR
Negsgions 48 coweSIFoA. tothose bf armdn hureneitrinniogfdbutirrastl ailcdr
asUbstantially all of theeER regionssase dhinse ofea higman22IW: ibodies"
2906/ 3402, PG TA S200640140085immungalebulin.consensus
«seguence. The humanized antibady gptimally, alsa will,corprise, atleast a
portion of an immunoglobulin constant regioii 6f domain (Fc), typically
HafF & Htiman immunoglobulin. A "human antibody" is one which
posseS&EEE T HiInG AP Seyusfce whigh EBFﬁé’fgo?f&fsﬂfS%%ﬁ 8F8n
santibbdy grogude dibyuadsirrahi sthd/orheeebeed agde tingeany 8 FHRacs
dechniguesdoranaking-auman : antibediesdnewnrinthe geb oriad disclosed
J&%E%@qel_it@% defipition.of 2 human %ﬂb@ﬂ'}/ ineldes s':iﬁﬂ@@ﬁﬁeﬁerived
Lomprising atleast.one human heavy ghain.polypeptide.or:atleast one
human,h%ht chain 10 Eolyge tl%e for examjple an angbbod camprising
antibodies, are human fhoolopuline (recipi=nt anti Oé%i 10 whic
murine fight chaill’ and human heavy chain polypeptides. Human
it BoRtfie s EA P e BroOEREG U STROVATOUS téERMGUETRhREn“if the art. In
nﬂqég@ﬁﬂ@g@#ﬂgﬁﬁﬁ#ﬁ@d by residues from a CDR of a non-human species

{donor antibody) such as mouse, rat, or rabpit having the desired

gpecificity, affinity, and capacity. In some instances, Fv framework
ragion (FR) residues of the human immuneglobulin are replaced by
corresponding non-human residues. Furthermore, the humanized antibody
may comprise residues which are found neither in the recipient
antibody nor in the imported CDR or framework sequences. These
modificaricons are made to further refine and optimize antibody
performance. In general, the humanized antibody will comprise
substantially all of at least one, and typically two, variable
domains, in which all or substantially all of the CDR regions
correspond to those of a non-buman imminoglobulin and ail or

substantially all of the FR regions are those of a human
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human antibody is selected from a phage library, where that phage library
expresses human antibodies (Vaughan et al. Nature 15 Biotechnology,
14:309-314 (1996): Sheets et al. PNAS, (USA) 95:6157- 6162 (199 32
W8 m and Winter, J. Mol. Biol., 227:381 (1991); Mabkd Aafdes400s
Mol. Biol., 222:581 (1991)). Human antlbodles can also be made by
iiﬂﬂﬁﬁd@ﬂﬂﬂ@t&lmﬁ&m&@g@buﬁn |oi ntontsansge Ric: apimals: engily
a@ysmw@mmgeemqgg@plasgm%ogkogglimm%we@%aﬁegm
1Jgartlallé/ror com I%Lely inactiv aﬁ %&on tchalL] humanl %ntibody
?oauctlon is observed, \?\1‘?1 ch F(')sey resemb at seen in_ humans in
aII reszbeétg“aiﬁc"l‘&&ir?ﬁ"denésré’&ﬁa‘ﬁﬁéﬁwéﬁt‘;Sa?s?&%61?7 Hhd° aftisbdy
Srepe RO @S MIPreaer s destrtiedr (GF exarhpheyYirPoRSc PaidneNBEET
abi4dD, 80 ¢ ; 564 55806 ;b 26982505, 625, 1 2631255 6 334 28k D166 IhE6,
A[bd-ikuthe following, seientific publicationssMarks-atal., Big/I echmalogy:

o£0; 74 2-783(1992), Lopherg et.al., Nature, 368: 886-859 (1994). . numan
Morris on, Nature, 368:812-13 ( ]é994 Flsqmmaet al. Na ure

h@loféc%ﬁéfbﬁo FHAESS T (foo V- Nedberger, N Afiire Biotéchnolo y, 14:
RS BEEY96T LB%&P@%& I—E’rﬁs%%ﬁl?ﬁfé’rnc%ﬁéﬁn?rﬁ?ﬁtﬁ{ﬁ 118%5°

#4095y =A |fesrrativissA thee hvrmaint dptibo dyirany = bie prépeirethvide produced
usmortalization ef-htiman Brywaphocyiessproducingan eabibiogy directed
rRgainstastarget:antigen{such-Bdymphocytes:may, bekecovered frag an

'PQ:!‘A&C{P%L@EQQEYS“EW&Q%%A%@Mze%{h%ﬁﬁ) -S€8, qqgmggle et al.,
I\/Ionoclonlal Antlbodles and Cancer Thera lan R”‘D%%P 13
Pat No.

erét 2. 7 fmdnol. TA771):86- 65 (
B50574! *rhéi‘?@?ﬁf‘bﬁﬁn}ég’%ﬁm%tﬁsedite%m@%ﬁéc %éf’m?ﬁé| #é&?dﬁ of
YarrimeiurdgloBuliticiea®spthaiA3fhidh mayPhe lgenBrateddny gugser can
digesiionaf-anyintact antibod\hokhe Eemegighanay beiacnativerdBransgenic
SagdenceFe regior aravarant=C 46gigh. Althoughhthe boundayies 0fave

4be Fe.tegion of an immungglobylip. heavy.chain might vary,. the, .23 WO
2006 1340 PCT/US?O 6/01.4008 humagdgg heavgmtﬂaén Pc Tegion |s

antmb served, which o that
usually gfnecf%o srfretgch roman amino aci ue at out pOSI'[IOf'I

f&fm%ﬂoﬁ%ﬁmﬁeaﬁoﬁﬁpow&hd%ﬁ@%?ﬁé%ﬁaﬁ&%ﬂ teﬁﬁ?ﬁﬂ%f tHEFEC
Feyibac(u st hereh thefhianaberprrsySteAracebiaing o Kaliapet al in
suprakcEne Koaegionof & an immanoglobulirsgererally, eomperises two
constantdomans casCHaadamain anda&Hg demain.and.aptionallyns:

f@@@rzﬁi%ezﬁtg@%ﬁp@m@%@%@ore%@ iﬁélnéa%remham%]pg%nslof the
WO poly eylec qn N =C region e om 0. an

4 rgg%na(saﬁsggrefzzr%eg)to as 10"¢ ’?‘ﬁomalng usgja léx?én%%from
Fdﬁ%‘?nfr‘?o%uﬁ*resf&ﬁ%&b%%ﬁ—%ﬁ%ﬁ PR i %nd by

%ﬂﬁﬁp&@ﬂéﬁﬁﬂ@ﬂhé@%?ﬁ (1996} ; Lombery and Huszar, Intern.

Rev. Immunol., 13:65-93 (1995} . Alternatively, the human antibody may

be prepared via immortalization of human B lymphocyvtes producing an
antibody directed against & target antigen (such B lymphocytes may be
recovered from an individual or may have been immunized in vitro}.

See, e.g., Cole et al., Moucclonal Antibodies and Cancer Therapy,

Alan R. Liss, p. 77 (1988}); Boerner et al., J. Immunol., 147 (1}:B6-
85 {1981); and U8 Pat Nc. 5,750,3273.

The term “Fo regicn” is used to define the C-terminal region of
an immunoglobulin heavy chain which mav be generated by papain
digestion of an intact antibody. The F¢ region may be a native
sequence Fc region or a variant Fo region. Although the boundaries

of the Fc region of an immunocglobulin heavy chain wmight vary, the
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domain is unique in that it is not closely paired with another domain.
Rather, two N-linked branched carbohydrate chains are interposed
between the two CH2 domains of an intact native IgG 15 molecule. it has
W@e’é’ﬂﬁgﬂ%ﬁﬁlated that the carbohydrate may provide a subshtdt& 8L +008
domain-domain pairing and help stabilize the CI-12 domain. Burton,
mivaleegbmiasnol2 116 $2064(12853 .uEhelCH 2 dtmainthersinwniay e aen
a&kﬁI&V%&%q uepce,CHe QQBJ@F%«SE i%éﬂﬁr&ﬁkb% dasainod mswggagmam"
Prcé’i?é),”}%s %Fg strgtch of residues Getermingl 20102 GH2.domainin.an Fe
region (i.e. from an amino acid residue at about position 341 to an amino
AT ITR B BGA TES TP 4PP BT 8h fG). FREEI:13 Tegion Farein®
aPnAYFIsacy TAtNA s EGherre- C a3 asHiah S8 L Faf=Ht-CiPsdsman &1. a
dGBrdemain Weithdandntroducech  praticlye rammees dr Dre EHaitvtiaereof and

~ a coregspepdiag:inireduced 2b-caavity" iadhe etherchain thereefl seetiSe

~Batent Mo, 5,821,333), Such variant CH3 domains may be used to make
multispecific (e.g. bispecific) antibodje herein described, "Hin
regio?l&lles ggeﬁr%e%fv*dnefinoegd %s?‘ éﬁ%ﬁgg%ﬁg%‘%orﬁegﬁ%ﬁt %Iigzl% f or ra%%ﬁ? 22
"DYS2367t0 Hb PO R IGFRTMAR TG GI(BERDIT, 30*Mofscidue at about
pimimunol22: 161 206:(:888Y) Hinge degienssobotherdgC.isoffies riiby BB2
salignedwith.thedgGiseguance:byiplagitg the-fest apst last cysteinenother
agsidues forming intersheavy chain SsS.honds inthessame: positions: The.
.ninge region herein may be a natlye sequence, hinge region. or g aiiant .
ﬁl“ngg region. The two polypeptide chains 35 of a variant hinge region,
ety retaifist et ShetyRtEmhe fesitie FetBoRpeptide ehain, s0-
stat et o polypeptidesdrafiteor the vafaneRthge tegfordn T6rima “2
dgisulfide bonddetwesadhetmonchainst The prefered hingeredidh Hereirr
nis-aiRative sequaentehuman-hirgesegion; € 08 Ratie sequease:human
IgGI hinge egion,24 WO.2006/14:3402 PCT/JS2006/014008: A—cxminal
Juncfignal Fe reaion’ passesses at least ane, effector fungfion” af.a natiye

v = - L] H n 2CLLL H H
sequence Fe'fe |on.5E'xempIary effector functions” include C,Iqiblndln7g;
i tion 447 of

*BstnpRtiEnt depéhdeht™Cy StoXicity (CEE): FE réteptor bifding: ,
agnfisbUy-déperidentesiiohatiated SNt citf IADCETPRaGoTy oS
cown regukationf celbsaifaces receptorsife.gioBzcell réceptor; BGR)yEtesa
Sush-effectarfungtions: generalbreequiresthe EC segiepdambegombingethced
With a binding dorgain - (e.9. an antibody vagiable demair) and eagheszss) .
esessed usngaarious assays knowi. I Aot eyalualing sueh o o

antibody effector 10 functions. A "native sequence Fe region" comprises

b&ﬁ%ﬁ?}%c?&“é&ﬁféﬁﬁeafdgﬁﬁﬁ {8718 Hiiimo acid sequence of a Fc

region“fﬁ&ﬁﬁ iH9Yafire, s generally defined as stretching f£from about
@lu2ls, or about Cys226, to sbout ProZ30 of human Ig@i (Burton,
Molec. Immuncl.Z2:161-206 {1885)). Hinge regions of other IgG
igotypes may be aligned with the IgGl sequence by placing the first
and last cysteine residues forming inter-heavy chain §-8 bendes in the
same pogitions. The hinge region hersin may be a native sequence
hinge region or a variant hinge region. The two polypeptide chains
of a variant hinge region generally retain at least one cysteine
residue per polypeptide chain, sco that the two polypeptids chains of
the varliant ninge region can form a disulfide bond between the two
shaing. The preferred hinge region herein is a native sequence human

ninge region, e.g. & native seguence human Igél hinge regicm.
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A "variant Fc region” comprises an amino acid sequence which differs

from that of a native sequence Fe region by virtue of at least one 15
w%nz]{;ggﬁﬂgz modif_icaltion. Preferably, the vqriant Fc region h%%ﬁbg!?ﬂ%%}o?%%s

amino acid substitution compared to a native sequence Pc ‘région or to

the PC region of a parent polypeptide, e.g. from about one to about ten

amino acid:sithstitutions, andipreferalslyefrons aboutl emng tocabouefifector
fﬁgg ng.acid,substitiions in s%aﬁgﬁ@ SQQU?B@@:LB;C. 2(@{;@@@3@ in\lﬂﬂedaeor
=[S9ion of the parent polypepfide.. The yarant Re @gmMe'@mumciw

referaf)ly possess at least about 80% seguence identity with-a native,__ .

(G&iend® PCrEGBRENd/BF With-4n PEregion of & parent polypeptide, and
CrRPRrferaRPaFlcastaBoti9096 setittEncEeTaER ity thBreifth, nfdfe =
rpreferably atdeabt edidut-95ersequeiite - 28tidentifytherédftfor functions
geAFibody-dependent cell-mediated-cotoxicity=anditADC Gindefer tomin
(£ell-mediated raaction; in whigh-nonspecific-cytatoxic: Salls that express-Re
asrsgeé)t rgo%ORL%) (&g NA&EUFBADIQH%FTQ}I&i EJ|S,SQQH'[I‘OESBQ[JL§O§1pd effector

macrophages) recognize bound antibody on a 30 target cell and
BiiseGhiently cause lysis of the target cell. The primary cells for

medidtingPADECaNrCRRlSE e X EcYRNFORRF, WhaFeas MoHoSiEe™ce
igxpriess. Foy Rl eyRibandiEcyRitierReRa@xprassivte on hemrtopoietignre -
cellsis summarizedn Tabler3en paged6d ol Ravetohanrddinet, Anfers
fﬁé%\lf-tkﬁglm lé?pla’ %‘—&?Lﬁ%é&?&% gf% assess38 ARG ackvty. of _@eaeg:_ one

molecule of interest, an in vitro assay, such. as that - N
D Palon o BA0b LD or 6921 347 imes e oo, USeiul alfocs
125 P sUtH RS sATEInRItaE SaHpHera Biesd mondnddiear céfis (PBMC)
regiePNatarabKiter AAKIEIRE Aitermativaly, e aeariorally, SADCE JRtTP.
oo the nislecutenf 28 WG 2006/1E340% PEF/USZ0GSFE4608 ifteresiout
oMmay-be-assessed-inaive; e:gidin-aanimat medeksueh:as that disclosed i
-Glypes.et al. PNAR.(USA)n92:652:66-£1998): yHurean.effegtorealisharec
ekooyles Wil express one,or Male. foRs and0erom), eMeeiotcquaace

ctions. Preferably, s express 5 at least FcyRI&anIg_i erform

ABEE BfeEbridfctdR. EXATHIES 5f Hinan 1atkdeytes which mediate =
ABCE inERIGETEFReralPhIBBEE MHOHGHEEIEarce e PBRMEY T nathrSFRIRE™
iKY icellst moreotytes, reytotaxicFreblys ant nkerrephile Wit PBMES arer
‘N eells brirgwpreferred. The effector cells may be isolated from a native
source,1Q theseof-s4sHombload.or PRMGs as desaribed-hereimcthe
Jerms FC receptor; and ;FCR' arg used:io desgribe s secepfarihatbinds
to the Fc region of an antibody. The |F__Breger(red F%Rt{?r%n%wge%eglﬂgnce
Furfai BER MoTedVer, T piblered FeR is ong" or et B2t
cells, neutrophils, and macrophages) recognize bound antibody on a
target cell and subsequently cause lysis of the target cell. The
primary cells for mediating ADCC, WK cells, express FPoyRILII only.
whereas monocytes express FoyRI, FoyRII and FeyRIIIL. FcR expression

on hematopoietic cells iz summarized in Table 3 on page 464 of

Ravetch and Kinet, 2Znnmu. Rev. Tmmuncl., 9:457-92 (1991). To assess

ADCC activity of a molecule of iaterest, an in vitro ADCC assay, such
as that described in TS Patent Ne. 5,500,362 or 5,821,337 may be
performed. Useful effector cells for such assays include peripheral
blood mononuclear cells (PBMC) and Natural Killer (NK) cells.

Alternatively, or additionally, ADCC activity of the melecule of
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which binds an IgG antibody (a gamma receptor) and includes receptors
15 of the FcyRI, FcyRIl, and FcyRIll subclasses, including allelic variants
and alternatively spliced forms of these receptors. FcyRIl receptors
Wﬁ%&ﬁﬁ’a’élﬁ%VRllA (an "activating receptor”) and FcyRIIB (an Bﬁﬁ%ﬁﬁ%ﬂ&m‘mg
receptor”), which have similar amino acid sequences that differ primarily
idndha cviaplasmisdomains. theteof Agtivating 20 recepios FCHRHA as
~Sontains ap immuaoreceptor fyrosina-hased activationsmotif(LEAM) in its
cytoplasmic dopa%n.vlnhipétipg r%mll icc%ntea@;easlg one or more
immuﬁ&?&@eﬁfofzfy%siﬁ%- Asel inhi ition motit ITIM) I Its cytoplasmic
Fefniain REVAETRG TN AT AR ReV  ITIHUNOE, 182051234 F8679).
afFORssarerevicweddnRatetchrand Kidet:Anntnr25iRey. IFnmuiok, of
2 dD 1-92:41990); Hapel wiai.d mrunomeihedss 428341 (1994); and de
naasetal, L:Lab, Lip, Med,,126:330r41 (1895):9ther £eRs: docluding

those to be identified.in the future, are, en ass y the term.'FoR"
R e SEVY 28 e oas et e EARASEe O el
PrESPHITSIbIETBr thEstratisfef of 36Pthate iz 19 Ess to'the feftis tEUYSI &5,
t@rhninunct, EXPi68Yo¢t0T6 PHitd Rimderat igednimitniel., 24:249 (1994)).
"CompiementhdependemieytotoxigityFartd s CD Carefer téethe ilysing of a
-Lagetin theprasance-of coraplement. The.complerpent acivali@Berred
ppathway is jnifiated by e hipding.of thg ficst component 35 of the: 1c one
complement systerm (CJg) 10 a molecule (e.0, an antbody), comelexed. ...
it & cBghate aftigen. 1o assess complentent activation, a CDC assay,
of . Gha s HEsEriFed i AlG a7 £af6 S Bt BRet &F S 95 iniffk ot aMvrethtlds,
v202:463 £3996); snay:-heperfarmeds An-tiaffinity-matereetgntibodyF iz oite
it one ormoye. 40 alierations in.ane or more CRRS theraal wiich fesult
Sk Ijt:g't[gvergeg ¢ %:6:1“\‘/‘\{0 %Qgcq]}%%%ozineggéugr%%%Géo%éoggc IQ tchees E}mé’l‘l‘ty
sFtne antibody Tor antigen, compared to a parent antibody which does not
dpbEse e tiBEe HItdratibh Sy Pretsifed Mty matdred antiboHIES Wil
rhaye:-naraiolak oreveirpicomolmmaffiniiesfor thestirgctaastigert Affidity
~natured-antibodies are3praducedy procedures knowsinthe.at-Marks
(L2l RiofT echneloay. 4079162 (199 desgrnes affiniy matzaiin by
VH and VL domain shuffling, andonm m,tétgtrgenegls OggD%@Q%éor
HrBREWEIR FES TS deSAbEd by" Barbas atalPros Nat, ~Sci,
YSA® FE88095813 (1) 2Sehier €& GRn& T8 4791 55 ffoos )
R¥eltonidret al. 9: 4ATmMRNGOE 2155 1994-2 60451 098 =Iaeksbrrat al >34
lmmyneind 54 (AE3310-%(1995); mnd Hawkins=et al, .3sMah Biol (1.995) .
#26:88%:896: (1992) I he.term dnmmupnespedifie” as usedtiture, ars

eﬂ@g%%ggéégegg"%ﬁgngg%%‘”Ecau herein. The term also incliudes the

neonatal receptor, FcRn, which is responsible for the transfer of
maternal Ig@s to the fetus (Guyer et al., J. Immuncl., 117:587
{1376} ; and Kim et al., J. Immunol., 24:249 (1994)).

“Complement dependant coytotoxicity” and *CDC" refer o the
lysing of a target in the presence of complement. The complement
activation pathwsy is initiated by the binding of the first component
of the complement system {Clg) to a molecule (e.g. an antibody)
complexed with a cognate antigen. To assess complement activation, a
CDC assay, e.g. as described in Gazzano-Santoro et al., J. Immunol.
Methads, 202:163 (1936), may be performed.

An “affinity matured” antibody is one with one or mors

alterations in one or wore CDRs thereof which result an improvement

26



10

15

20

23

30

35

40

antibodies" for example, refers to the antigen specific binding 15
interaction that occurs between the antigen-combining site of an antibody
and the specific antigen recognized by that antibody. The terms "cancer"”,
WRINEIUL, "metastasis” and "malignant” refer to or descritfer tHe?106/014008
physiological condition in mammals that is typically characterized by
lgnraguidted cell giovith. Examples of 20Tancer includedutare mathmited
6 eaksinamanineluding: agdenresareireman rphoMes blastemaerres
JHelanoma.saoma.,; 3ngs lelkemia, Mote paricilar examples of such

ncers include squamous cell. cancer, small-cell lung cancer, non-small
a%% T ﬁletsza%l%rertfgg a%af?giér%e%%ﬁeganc%?,%ﬁl&d& kf‘ha§u§%3 ROR-FBdGRiInS®
RyAipAoME, %Oﬁgﬁiﬁﬁtiﬁnﬂﬁcéﬂ ghiotastontE=Eenfitatcancer, ovarian
Eanterhnneptaricer 3bctEas Bépaticeareirom e affd Hen awmes thied der va
sg@ntergdoesastioatiiencolomeancer; celaiesial eancet, entemetrialework
CRECHMMSs Myelomadsuch asmultiple.myelomar. salivas gland ysa
ﬁ%@@@@@mgmp?@%%gycgtaﬁ%%lqg?"1%%&;'.29@@5&?99\4\9!?5'gqtan

tumors baIsaI ce!LI carcinoma, melanoma, prostate cancer, vulval cancer,
er al, r. Tmunol . . 155:1954-2004 (108hY: Facksorn st al. ...

thyroid ) icUlar cancer, esophageal cancer, and Varidus types of
LAl .

HEIRRARd Mtk cafter: THe Pieferrdd EaHEETs f6F freatmelieherial -/
dhclGae-BPéast taicer, gastric cancer, lung cancer, colon or colorectal
cancerhglioma ancrglioblestoma: 35 Thederm "pradiugpas tisedindhis o
Application refers Wawprecursorot dedvative form of.a pharmaceutically.,
Aglve supstance thats less.eylofoxic o cancer cells compared [o the.
a@}@r}:_%ngdrglgd a (ezl is ca gﬂe ofttgelng enzymatlca!l1 activated or converted
INto the MOFe Active parent Torm . See 8 Wiman=*Brodtuf i cancer
40 ChEottiéripy “BiGERemiCel SEERLy Traisaeions a4, Hpt IF5i3gpant”
B15th MeetingeBeifast (1986 anthBtellasét abptProdrugs: Aer@ZWQbat is
200641 1.3402=PLTHIS2006/014008m:.ChemicakAppeaachrto Tatgeteddarug:
daedivery {nbirected:Riug Deliverys Borehardt et a2., (@dd: Ph-247:267ing
J3umana Press (1988).The pradrygs of this jnyention inglude, but are not
limited do,. Qgs rhaé}egé%ogteasmlgg psrog}(ugs, thlophqsphaée-contalnlrjg \
prodrugs, 5 sulfateS¢ontaming prodrugs, peptide-conanng proarigs, <4+
B4fifino &Eft-mbttified prodiruGartiycosyistedBrodrugdll  lung  cancer,
Betataetant-coritairmimer prodrigssoptionaipsubstitttedokin’s  lymphoma,
mehermtyjacetamice-centaining predrugsror-aptionalbe substitited:  cancer,
mh@ﬂy&&ﬁ@_@”ﬂd@ﬂcg@tﬂ;@@gi@rw&g.%éé chkQ_{Oﬁé@%H%% ,aﬂﬁ&iﬁgf cancer,
mdliterouridine. prodiygs which, can be 19 converted nto the mare, active .
q%tco}z?%(r!% frega drygdaEx?mgLes of cxt(%tgxlg dru‘%g, that g:an belderlvqtlze ‘
f 1S ] Fae™ Bt ars noftimited 6!

: 5 Mmultiple .
Into a prodru@r orm for use in ﬁ'IIS invention inc
%g.goma, kidney cancer such as renal «ell carcinoma and Wilme’

tumors, basal cell carcinoma, melanoma, prostate cancer, wvulval
cancer, thyroid cancer, testicular cancer, esophageal cancer, and
various types of head and neck cancer. The preferred cancers for
treatment herein include breast cancer, gastric cancer, lung cancer,
ceclon or colorectal cancer, glioma and glioblastoma.

The term "prodrug" as used in this application refers to a
pracursoy or derivative form of & pharmaceutically active substance
that is less cytotoxic to cancer cells compared to the parent &rug
and is capable of being snzymatically activated or converted into the
more active parent form. See, e.g., Wilman, "Prodrugs in Cancer
Chamotherapy" Biochemical Society Transactions, 14, pp. 375-382,

€15th Meeting Belfast (1988) and Stelle et al., "Prodrugs: A
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chemotherapeutic agents described below. The term cytotoxic agent" as
used herein refers to a substance 15 that inhibits or prevents the function
of cells and/or causes destruction of cells. The term is intended to include
WAGREHLIRA isotopes (e.g. At211, T131 1125 vsc Rele6 asIBBLHEH oL 4008
Bi212 P3G and radioactive isotopes of Lu) , chemotherapeutic agents,
Canditoylinsesuchcias sitatbricié dutest ddhsver enzymaticadly actiyvestoxinsof
Heaeteral, 20 fungakdelant gp animvabetiginuireludingskagiaents and/or
p‘é%ﬁ@@;}é thereof. &MQ%qtn%aeﬁgti%ageJ%imct@mi{&! cgmpound
Léﬁ%‘}r'l';”elﬁ%néze%tlmne”éroESS”d'“QQS like canger. Examples of ..
fchemot erapeutic e?gen(fs inciude él?(‘i/ atngng agents suc ac:'slfﬁlo%ep?a and
8R0S PHESpHEMTIE T TONRN = afi - &iiffonaBE Siieh s birdlifian,
amprosdifairartt pipostilfaityaghidires sticiiasbenzsdopastarbortenning
mnetusedopa:antkLredopa:ethylenithinesanc metlylametamings prodrugs
dackiding -alyetamine. driethyieneraelamine. tdstylenephospharamide,
dfigibylenethionhosphagramide and trimgthylolomelamine: acglogenins

301$especiallél bgllatactn and ,buIIatagmone) Lacam) tothecin mcludifng
e Synthetic analogue fopotecan]™ Bryostatin, caltystatinCCr1665”
WHERAILG 5-d8078esTimcif zEfESPamtr biZzElesin STt Hidldgiesse
‘eryptophyeins: (particalardy cryptopty cintl ldmd tedy/ proplipeire8); dolastatin;
duacanmyekufincluging thesyntheticoadbanalogues, KW-2189 and
C_Bl'TE‘HE ; @%thﬂmex@%@@t%mugeﬁﬁ@@%y%@%n gistatiNinstance
firogen mustards such as chlorambucil, chlomaphazing, ...cc.

cholophosphamide, estramustine, jfosfamide, mechlorethamine,
estrictign of cells, The te ig intended to ipclude radicactive
mechlorethiamine ggldelgyﬁr%gﬁ‘fbgﬁe, rp§l‘pﬁal1%n, ncgééemtl)lzcihln,32
éretefine phédnimusting, trofosfaffide, Gracit 48 musBird: nitrostieas
mRclves Earmastirrs sciiforozotoginnfoiarristine ¢ lemastinesmintastine, such
Fanimustine} antibioties such asitheenediyne a28 WO 2006/113402c erial,
REJHUSR006/Q14008,antibiotics (e-g: calicheamicihespegially variants
salicheamicin yj and calicheamicin 8=i, see, e.g., Agnew Chem Intl. Ed.

Engl., 33:183-1%6 199_49; daynemici,n, including dynemicin A; an L
A tchemotherapeutic ent" ig a chemirZal com ouna uﬁe%u& in the
esperamicin: as welas heocarzinostatin chromophore and relate

CHromoprotéin Bitediyite 5 JitilseRiE EhroffiopRETE ) atiBRToRIREE +©
smeiremyciutitaimcing azaserirechlesnydirisszzactidomycin,
carabisinseasmino nycnxcanzinaphiling cliromonmyeins, dactinamysin,
dauaerubicin.detoricin..6-diazer9:0x0-Learlesging: Joxaruliclscuone

rKE%QJHQABIQaC“%E&hQHQ_&’ap‘l‘?XQEHOPB‘éQi&M%QOQﬁ%@%%@?@%%%%?&%i Mnciuding
2-pyrralino-doxoru

|c'£n andll deox¥doxorubicing, epirubicin, esorubicin,
amine tl“l?t ﬁ?_‘l aremsa aEnmne.,. rLat lenéﬁj 08 1'101‘&1810.6, .
idarubicin, rharcello ycin, mItomycins; mQ/'coE) enolic acid, nogalamycin,

?ﬂﬁﬁﬁ?ﬁ&ﬁﬁ%?iﬁﬁﬁﬂﬁ?ﬁﬁﬁﬁFamide and trimethyiolomelaming; acetogening

{espacially bullatacin and bullatacinone) ; a camptothecin (including
the synthetic analogue topotecan); bryostatin; callyatatin; CC-1068
(including its adozelesin, carzelesin and bizelesin synthetic
analogues); cryptophyeins {(particularly cryptophyein 1 and
cryptophycin 8}; deolastatin; duocarmyein (including the synthetic
analogues, KW-2189% and CBI-TMI); eleutherocbhin; pancratistatin; a
sarcodictyin; sponglstatin; nitrogen mustards such as chlorambucil,
chlornaphazine, cholophosphamide, estramustine, lfosfamide,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan,
novembichin, phenesterine, prednimustine, trofosfamide, uracil
mustard; nitrosureas such ag carmustine, chlorozotocin, fotemustine,

lomustine, nimustine, ranimustine; antibiotics such as the enediyne
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potfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin,
streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; anti- metabolites
such as methotrexate and 5-fluorouracil (5-FU); folic 15 acid analo%ues :
W&J%Wﬁé’éﬁgﬁopterm methotrexate, pteropterin, trimetrexate; ?)UHFI% 06/014008
analogs such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine;
appisding aralngssuchasancitabnecazagiticinérGazatinding, and
~SArmetun Sytarabing, didegXyurdinedaxifluiding,. epaeitabings sz - 186
SLP et S aﬂs_ﬂcrf&%na SHEn s 20 galustergne. dramostanolone

proplonae epltlostano mepltlostane testolactone anti- adrenals such as
RGP TANRATE. TifoStETs: folic A3 Tep?enlsher St as
affgiitiietaci¢haeeepassae) raﬁféﬁﬁb’é‘ﬁiﬁéﬁﬂﬁe GBS EmiABREVATHC Acid;
agmsavrine plkestrabucil chisantrene e datradte: de fofamimaydémecolcine;
25 diaziguane; alfermithing <lliptinitmacetate;amepethilone iLeiegiucidn,
egﬂﬁum fitrate; hydraxyurea; leptinan; lonidanings s Maytansinaids such as

}ft%gglﬂle anr%gn%rrlﬂggggl gcms, mlt(%% azone; mltox trong{5 rgc&glggp}oldnd

nltracrlne ertostatn: phenamet: plraru ICII‘I od% yllinic acid
AEHY e pﬁ%’éﬁf’ﬁéﬁﬁfﬁ §5°5‘§‘é(’5(?) ré%%%ﬁ@g?hlﬂ)aﬁﬁe SIoBYiTAR:
ngpreénaniurAPtentiEiro Rt dcidotfbENtbhe; 2 1popycins, peplomycin,
pidfichiorotrietpyiamine pirichothegehes HespatiatinT -2 toxinoyerracurin A,
stedgdin A and anguiding):, urethansvindesine -dacarbazipesin; anti-
mg?:%g?{@%t@_%hnygoREQ%QLQMQI%LPI5@@99{9&1@@19@%\Ltﬁﬂoefolic
osph e thlotepa tax0|ds e.g.

%bln §|de "Ara- E ; clopho

aﬁaéch?gi%efﬁ X OF %rlstn){)dt ers*S rT%)6ncolo Prlnceton NJ) and
tab%%a%?tﬁ%%ﬁF?@alﬁ%ﬁéﬂﬁoﬁ‘fen&”ﬁ%}éff‘lﬂmo%y“ﬁrfr aﬁcéfume'
tehiorambsi | S Yemititabine PRHé §irmine metcapt pififecitéiiofexate;
aplatinuminanalegs:suthias cisptatiiandocarhoeplatn; vinslestingdptatinum;
AR:etopeside (VR L6} festamitdexmitemycin Gomitexantane sadacsistine;
vinqrelbine; navelbine: noyantrong; feniposide; 29 W1 2006/113402.

PCT&USZOOG/grll4HQOa%rdgéJ%om C|n amlno t rlnéxglod |bgg§£9§x§te
11 topoisomerase inhibitor | RFS 5108 u()romet ylornithing’
tﬁﬁfxﬁ’ﬁﬁ‘)ﬁ%tﬁ?&lﬁ"aﬁd‘d CapeCRabtie; A p??arﬁﬁ%% Fcﬁﬁ/l%ccaecﬁt%lﬁl‘”me
S ahshatiEsrredetivetives of amportfie dbovecAfsodfitiideéttin this
rdefinitioni3 arel sst-hormondd agents:that aetdoireg uldesorighibit
HeEMaRe . aciioR-an tumers such-as-anti-astagensdnciyding fenexample
etéw@a@@ raloxifens; aromatase iphibiting 4(9)-imidazalgs; fmine;

droxy_{ta X|fen tr|OX|fene keoxn‘encg LYll?%%?hO”%PL'g %agbg

to eémifene Fareston an%l“antl andarogens such as flutamide, 10

THiF G TAC bicARRtARTAS  ISUpFEHE aind GESEr Al angh ===

pirarubicin; podophyllinic acid; 2-ethylhydrazide; procarbazine;

PEK®; razoxane; rhizoxin; sizofiran; spirogsrmanium; tenuazonic acid;
triaziguone; 2, 2',2''-trichlorotriethylamine; trichothecenes
(especially T-2 toxin, verracurin A, roridin A and anguidine);
urethan; vindesgine; dacarbazine; mannomustine; mitobronitel;
mitolactel; pipobroman; gacytosine; avabinoside (YAra-C¥);
cyclophosphamide; thiotepa; taxoids, e.g. paclitaxel {(TAXOL®,
Bristol-Myers Sguibb Oncclogy, Princeton, NJ) and doxetaxel
[TAXOTERE", Rhéne-Poulenc Rorer, 2ntony, France); chlorambucil;
gemcitabine; 6&-thicguanine; mercaptopurine; methotrexate; platinum
analogs such as cigplatin and carboplatin; wvinblastine; platinum;
etoposide (VP-18); ifosfamide; mitomycin C; mitoxantrone;

vincristine; wvinorelbine; navelbine; novantrone; teniposide;
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pharmaceutically acceptable salts, acids or derivatives of any of the
above. A "growth inhibitory agent” when used herein refers to a :
compound or composition which inhibits growth of a cell, either in 15 vitro

R UV8*%hus, the growth inhibitory agent is one which sig%?f?égﬁw(’m”wg

reduces the percentage of cells overexpressing such genes in S phase.
ad=xamples of.grawih inhibikensagenisinelude agents thathisck-cal:cyele
1 Rogression-(at, 3 place-athertban S..phese) . Sush-as, agenigshatinduce -

G1 arresf and Mép%se'ggrets:g.cgg CI%%%icI%Ial\g-ghggﬁcgloclégég inglude the
ca\‘)’?ﬁgés%vllﬁ%ﬁsﬁ}e%ném V|r(ft1)’last|nely, taxo ,‘.and1 topo Il |r'1th|tors such as '
HBRGRIBTEIN © e BRULIEIT "GatifSitbici *8top6itie “aid BleSnRidin THoke
sy et frarenestGIrais G 1spil e Einte Siphias @ artesi or 8RaRple,
addNA alkylatiag: agents:suah:asdsimoxdien iproddisenéydacarhdzne, 25
fneshiarethamine. sisplatinnmethotrexate: mrjuprouracikand ara-£.
nAheLInioupation.can.be Jound i The Moleaular,Basis 0L CANGET, ans
_ Mendelsohn and Israel, eds., Ch§£§§£ 1, entltledh"CeilfcliX e re ulation,
“OHEOGERE, Hrid anthebplastic druga™ by Murakami at al %\WE §gé1unders:
= PRitZgé fhid F9BT B R bR © 151980 3Fe 187AT *CyTokifiE" is a generic
crermeforpiceibs released By sehbscehpopulatiowwhich et of anvtivér eell
aBsvintercellular mediators. Examples of such cytokines are lymphokines,

monokingseand;traditional pelpeptide:hauaenas.hiclided ameng the
SyRkines, are. qrowth hormone such,as.hyman,grawih AQHMONgy,e-- 4,

N-methionyl human 35ﬁ%rowth hormgne,hagdtbovme %[Qvgth Qggmgrilgl;l
PETaLRYroid KoFRionE™ tHyroxXing: Wstlifi: promsulin: Telaxin: proreiaxin;
S GRCSHFGIEIEY HEeRes SudF Rt Sttt g ROMIGTE (ESH "
gtmgroidn stimutating Rermore (TESE)oerd lotdiniziegy hermoneificHyde
ahepaiicgrowihdacter; fibyoblast-growndhifactoerpeolkactin; ptacentak40s
laciogen; tumor Reeresis-factarsa.rRd=A3:ARe 2 ligand false refesced 30
WO.2006/113402 PCT/JS2Q06/014008, t9;a5 IRAIL). mullgianahibiting
substance; mouse gonagoérc})#oln-lasso%athed Eeﬁ'dnegé”@&'cg' clivin;
“VARLTTAr Bridotheifal gfowth “Tactor; iRtegrin: thrombopoietin (TPO); rierve
“HiGHIA TaetofS Tat RIS rofAPRICLOT trafisOrRTRG growt RSt IR E F5)
tbathaas & T GF-alandsTGF-0y s ulindike growthefacor-| And sHample, DNA
aerythropaietineAEP ©)croste omductive, factets: interferons suchas
dbierferon:a.£3, and-gammasselony:stimylatingfasiors {GSFs)sush-as
e R ARG T P T

- - L uki - -2, IL-3,

"RASIEBIEE. 16T IE%B; ‘|L§:§‘,a¥t?f1?(L-efgtl%)lﬁgoi'ﬁ§r§ Dolvpeptide

q%ﬁﬁb?gion, oncogens, and antineoplastic drugs" by Murakami et al.
{WB Saunders: Philadelphia, 1995}, especially p. 13.

The term "cytokine® is & generic term for proteins released by
one cell population which act on another cell as intercellular
mediators. Examples of such cytokines are lymphokines, monckines,
and traditicnal polypeptide hormones. Inciuded among the cytokines
are growth hormone such as human growth hormons, N-methiconyl human
growth hormene, and bovine growth hormome; parathyroid hormone;

chyroxine; insulin; proinsulin; relawin; prorelaxin; glycoprotelan

hormones such as follicle stimulating hormone (FSH), thyroid
stimulating bhormone {(T8H), and luteinizing hormone (LH); hepatic
growth factor; fibroblast growtk factor; prolactin; placental

lactogen; tumor necrosis factor-o and -B; Apo-2 ligand {also referred
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including LIF and kit ligand (KL). As used herein, the term cytokine
includes proteins from natural sources or from recombinant cell culture
and biologically active equivalents of the native sequence cytokines. 15
WQ’?@%‘I’M@%@ is an intervention performed with the intention d%j Mm{ﬁ’dﬂ"s
the development or altering the pathology of a disorder. Accordingly,
sotreatmepty teferato both-therapeuticdreatsaentand psaphylpgticiotropin-
-PIgventative measures, wherein the,Qbject 5,10 prevent-er slow.dowho . n
Qessen) the ta[%eted Qgthol |cal condllt or 20 dlsorder Thgsetmcmggg
5t traatmant include those af’ 5y with dlsor er as well as those |n
PYRTRHEE tRED I SRR B b praventBi: lngﬁa‘ﬁ?&e’?ﬁcﬁésduéa?ﬁé? goch as
TtirerapaatitcagBntimay: dirdctly decredsdaorinciease the magnifugeafetin
(esponse.of apathological companent of - the diserder, arrenderdhe., -p,

disease more suscegtlble to treatlénent by %é S%ﬁ'ser th%rageutécc 9%%ntsd o
ant|b°1:’o{n iCS, an?qunﬁa

SRRt intrammator ents, C emotherapeutlcs etc.
RS R rim R RG S A TBGRTE R P T rﬁ%dncéﬁ?réﬁ&ﬁ%f’%%ﬁsf (G-
CaRtagonistwhithrealses) indtees ot resulElin‘eitier®a detéetabdle®: <16,
Iimprovement arreductiorof a pathelogical centiion i 38kecmmethcddofors
lﬂgﬁlmgame@@ﬂﬁf{e@ﬁy@nam@ﬂm isonehich causesndnguieesy@bkine

%&%A” Fer%sagn% of cancer.cell-number or tumor: yolume. Fyrthermore; a

"t era cally ef ectlve amount" is the, minlrrlngm goncentre tion (am%légt
5t afan?agongfsf:adlr‘ﬁlnls ered f6'a ‘marmmal Which would be effective
%taﬁé’%t attenuating a 35 pathological symptom. "Chronic"
admintstratiorereferssteadmimstetionro ot faetdr(s)in arortiapien of
ihedeasepposetielapaciteo-made 2 songs toe maitiairdhednitil disorder.
Ahesapeutic effectdactivity) for an extended mpeviad gidime "tHermitentzng

tg'g nisdtrgyg n cL% tr%@éme%@%@l%'SmQJSWQSZOQQ!QQe%O%bm chject 1s to
PCTKJSZOO6/014005 %)ne not consecutlve ely. Wlthaul |nterr5_1pt| Qggp or

ra?ﬁer IS CyCEIIC In ngFure 6;"iﬁamI’T'Ii:%—.llﬂ fOI’ rposgs C3[%8 %r%aent re ers to

HigHifimal TELSIfidd2Eh Afarrmaf ftutitg HimdIvs dBhi8ate AhGTarmt
wnirnals; Srandlzo6ssports, orpeEEintals, StRIT e dégsthorsesr eAR =9

ratilesapigar hamsterscete:-Prefetablyy sheimammal ishuyhawrly decreass
Administration.dncembination Withoane ar=more-ftuthes:therapeutient of
Agenis.ingludes simultaneoys (concurend).and CONSEEUHVE, creatment by

admlnlstratlon in any order. 10 "Carriers” .33 LIS used hereln mglude -

ptharmaceurtlcahly aCCE&aIB:Ie Carn%rs eXCIpIentS Or Starb f‘zerS ﬁlCh are
AR Y theEaFs chemotherapeutics, etc.

The term "effective amount® iz the minimum concentration of
WISP-1 antagonist which causes, induces or results in either a
detectable improvement or reduction of a pathologlcal condition. In
a method of treating cancer, an effective amount is one which causes,
induces, or results in reduction of cancer cell number or tumor
volume. Furthermore a “therapeutically effective amount” is the
minimum concentration (amount) of WISP-1 antagonist administersd to a
mammal which would be effective in at least attenuating a
patholegical symptowm.

"Chronict administration refers to administration of the
factor(s) in a continuocus wmode as opposed tc an acute mode, so as to
maintain the initial therapeutic effect (activity) for an extended

periocd of time. “Intermittent” administration Ls treatment that 1s
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or mammal being exposed thereto at the dosages and concentrations
employed. Often the physiologically acceptable carrier is an aqueous pH
buffered solution. Examples of physiologically acceptable 15 carriers
WHAGE Bitiers such as phosphate, citrate, and other orgarﬁ’(‘?y&fﬁ?&%m‘mﬁg
antioxidants including ascorbic acid; low molecular weight (less than
aahoubl Odesidues)polypeptide: pioteirspsuch, asuserantatbimivygekatin

- Lorjmmunoglobulins; hydrophilic polymers such as polyvinylpyrro | i done;

aming,acids, such gs glycine, glulaming, 20 asparaging, argining.or lysipe;
monpsacgharides, disaccharides, and other carbohydrates includin
S HEEOEE nafirib 5B texiif the By Sy e Sk a8 EDTA: SUgar
=afcERBls ST as FramsitorB"8oTbitBECsaRsfotAfifg COHFRErioTR-SuctPas"®-
p$gdiumpand/or norioniersiafaciantsistchlasa T WEENygpolyethylene glycol
(PEGlaansh 25 REMRONICSOnhiyakirenicuaciah(Héye |l Methegls angkther
«Gompasitions, of the, Inveption. As described furtherinthe EXamplgs cut ive
. %‘IO\:{LVé Agglgzgntnhgg sur risingly found that ectopic expression of WISP-1
In ﬁ%roﬁast‘s 30 tngé’ere Ep. production, namely increased HA
productisH iRde cetfitd AR UG Rfor AT tHE c &l RME R AR Y thy SR =
chrEdRESIt IS*BEREVEE thar cellafifare A C M epfrat@@toxic o the cell
cancherayeiatiependentgrovetirand=tumorigenicite (K esdkiataky Gahters
RSy &0 1141145 (1099 andsmay; dimisishucontagtinhibiionofeeltous
Rroliferation, 35 therehly promating cell migration.(ighikawa at al..JelRvest
cDgarrmagol. 113: 35-9%%(%9?92&@%%& alé,SPéggé Natl, Acad. Scl.,, 1o,
5@:?8’6@-3& 1 %Of}%f‘ aluronan coat%rr‘r?atlon'has also been
EarrEiatef it ceNbiar tHetastatit poténtiaFPRaR efal dCarter"RES ar
wgbsap 84885 1995); Fussle éf afsILBRS! CIRReP7RAA5IZATIFYQ such s
20023} sAnalySis=08 HA  synthasescd1AS]] HAS 2 vandoHiAS 8) rekpressiomch
kevealedthat MWASR skpromated HASA dadustion wherpgs HAS! and HASS
35N0Q: 2006113402 PG TAIS2006/014008 - mRNAJevels.cemaineds, ana
sunchanged. Hixsz s the main arget of growth factorand cYoking cevine,
tp-regulated Synthesis ?Fﬁenl aki at aﬁ,,f]._ Biol. Chém., N
$986250%28256935 (2601))° ECtopic EXPresSion B HASY indedSedHA" °F
ssebienon arid indotelshy SRWeTeaR CoatTefmationsG€osaki 574 ar, saptay:e
Moreover,HASZIs believeritabe importaptfor-hyalutgnah-médigted and
dransiortatiop.of.epithelivir tommesenchyme during cardiac
morphogenesis (Camenisch at al., J. Clin. Invest., 106:349- 360 (2000)).
Because epiffeligl to mesenchymal ransition s, alsq. ippertant for tumor
invasion and metastasis, HAS2'Is po§tuTa'ged to 10 pIaX an important role
in epithIAITMBr brogretsion’ (BBy &l at *“BI6eREm  Phafiacot™®
s@@%gigﬁ@ggﬁ@g}go%qﬁaypmacAﬁaﬁef57&0:8_2@ WISP-1 in fibroblasts
triggered HA production, namely increased Ha production induced its
accumulation at the cell surface and in the culture wedia. It is
believed that cell surface HA can enhance anchorage-independent
growth and tumorigenicity {Kosakl et al., Cancer Res., 59:1141-1145
(199%)) and may diminish contact inhibition of cell proliferation,
thereby promoting cell migration (Tchikawa et al., J. Invest.

Permatol., 113:535-92% (1999}; Itanc et al., Proc. Watl. hcad. Seci.,

99:3605-3614 {(2002)). Hyaluronan coat formation has also been

correlated with cellular mstastatic potential (Zhang et al., Cancer

Res., BE:428-433 (1995); Toocle et al., J. Biol. Chem., 277:4583-4586

{2002)). BEnalysis of HA synthases (HASLl, HagS2, and HAS3) expression
revealed that WISP-1 promoted HASZ induction whereas HASI and HAS3
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(1995); Arias, Cell, 105:425-431 (2001)). These results indicate that HA
secretion induced by WISP-1 may be important for tumor invasion and
metastasis. 15 WISP-1 also induced the expression of two HA receptors,
WEBHY I RHAMM. By inducing HA receptor expression aRf ificraigeitigoos
HA production, WISP-1 may activate an autocrine and/or paracrine loop.
ni¥aluanan JQ&@&%@O%\&&L%&QM ansk REAMMprameies-celb togemmetion
A proliieraion: v 0&@%@!@9&&%%%@@@%@@@%@@ W29 o
Tur eé all a 275 Biol. hem 277435 9- 4E592 00212 Sé/ aJtO%I . Pﬂlqr 'I'6n
tnmuno? ZflﬁgfﬁQ 183 f—facﬂ euroonco
lwmeeze(%%v%e@fée@ﬁw uf‘b?f‘%eﬂoﬁﬁgfaﬁ%t\?ﬁremosakl
eqrElyzerhira cellkowsmed h#afnhg assaii eretbyctifre 1apsecmiteréseopy,
nedd:the-data showe d 25 thatnAd SR -bexpressan promotedeethmetitity ing
cgtiflggrm%?gggﬁ%%rﬂ]é showed dngreased 1 migratimsugg,eefsttng ttwm%ag- t
uld act_thro autocrine mechanism led rec an
3¥¥ 250& ?rgmoia ﬁsAsz‘g :—I}ngnlCI;%M? %xmersea§5|on t?loﬁ%a#%vhg)n{ at%;ché% to
lﬁ%’ﬁ% EPhis TSRS f‘l?ﬁh‘%Et"ar‘lcr’“'easSed Ran WIS RES =°
Plethered tHASHERCItS 36 ifterRElORNWIth BERTIR: SRR WRSPEF ot al-.
sproheotedcethaolility swhers suifaee(botmd, Saggesting 2hat WISP-1eniay
@lse pctthrougha patacringmechanism whetdeiberegiio a snbstsate.
c1he Examples; hergin show that WISRH induced cell motility was-
medlated b cD44, b abolishing migration with an anti-CD44 antibody.
1\17VI5‘S'.;P 1 mdgl(Jcea 3?5 ce fmotlllty was also inhibited by WISP-i antibodies.
MoredVEF,” WisH- T Hapitotactic 5800 wAs Rot 783t etéaTTEGihgle cel
aiyh &FAYt inBY cedlBUtPN B nTaCRBESBI 3P ARRFéBToiad é RBERIEHTENTZ cell
pmigration: Becskise WSRH isdielieveduitn dalasWat lcdomarstream éffeetor,
HtheGCS 7MY at-heelt inecwas analyzadifer-phenetypaes fouag:it ion
NRKMISR:1 cells..Consistent with,arole for WISP-i dawnsiream, of 33
WO 2006/113402 PgT/US&OOGlO ﬁh %W!ggg g MG/\_Q/nt 1 cells
a D

overe%pressed’ high 44 %feln content
%ﬁ%—%—ﬁ%ﬁ%@%ﬁe A atdition” Eﬁf’ﬁ/\/nt]fcelfs
Nspspeaneouslyséatieted intetfture and demonstrated a de-differentiated
spindioid morphiclogy Birdiar totNRKI\VWSP:LHteltsrS Epressiom =& cell
WAty sis-was; alse peHormed0ra greup ef MMIM-WWNXE manigasyshowad
Himopss and elevated € DA4.and HAS? expression was.detectechincall

Ui lrd 8 Jumors from the MMIV-Wnt-L transoenic mice. In these tumors,

P-1 expression was localized tot e stromal fibroblasts. whereas

R i FASI T BRRTELERU byl eBHFENT Eails. T ARNBURI =
egative Fof HASZ exTESSIOR e pEOMGFArSHom = su-sece. Taie

induction was further increased when WISP-1 was tethered through its

interaction with decorin. Similarly, WISP-1 promoted cell wmotility
when surface bound, suggesting that WISP-1 may also act through a
paracrine mechanism when tethered tc a substrate. The Examples
herein show that WISP-1 induced cell motility wag wmediated by CD44,
by abolighing migration with an antil-CD44 antibody. WISP-1 induced
cell motility was algo inhibited by WISP-1 antibodies. Morsover,
WISP-1 haptotactic activity was not restricted to a single cell type
ag it induced both normal fibroblast and colon adenocarcinoma cell
migration.

Becauge WISP-1 ig believed to be a Wni-1 downstream effector,
the C57MG/Wnt-1 cell line was analyzed for phenctypes found in

NRE/WISP-1 cells. Consistent with a role for WIBP-1 downstream of
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contained high levels of HA whereas the tumor parenchyma stained only
weakly for HA. Although it is generally accepted that fibroblasts are
wes onsible for HA production, the origin of stromal HA is not_definitel
5\)% 188¢ause HAE2 expression was found only in the 1§) &%?%8}%6%3093
the experimental results disclosed herein suggest that the tumor cells are
udesponsikle/fer-the HA sypthesisand depositiomdnithe sirdmead higher
cﬂX%WQ:@@Q ‘28&9&9 l%Q\BaJPeth ep %@J @Qfﬂﬁﬁo %@118 ffﬁg u eﬂi‘lﬂ)ﬁddz tion,
- 597”%?1¥mere in severgnégm r types.and was @u‘i\é'QIUSan éeE%QEQJPJted a
ovary, breas'tL FoSthte an%lscolon adenocarcinomas 2 Vgogponen et a

d%éh%ﬁf%@ﬂ@sﬁ%%ﬂi%ﬁﬁb‘ﬁ%éh“@%ﬁf tﬁu‘?‘R hoer, eetts-
37:843:856(2B0 EraAuRAAerret Al SAREICPRAGIE 1 567529-536N D000 -+

médita etabrCancer-Res: 60:450- 156 (2000 )y «cvioreove iy highestretnah

level ol HA was.asseciatedewiirpopr: differentiation, metastatic behavior

and untavarable prognosis,, 25 Because HA apd Cd4. are assqciated with
fumor invasion, the metastatic ote c:1[|al of WISP- 1% 5] §|n dflflls was

YASEIRRLER h RGP A ReT 5 mocmf’la?lon KRR SB:T Cells fea
AtploHZFedwRe 1[iﬁ1§§’6f%]°’écf‘éi??ﬁf’cé‘%?nd Fornsd %ﬁiﬁﬁ%ﬁ?& tﬁFﬁSPE‘
oNRKANVISEAhcidfesexIvibitdd ehsipaificar maestatitpotentar wime NRKY
weellsydidnot 30 Histelogical akservationrevealed that NRIGWISR-dscells
~Populated the vasculatyre and invaded thepulnenary-ainways. Theng

Cf‘ong%“% was prgggrt'g’é‘%&ggztmm%@g%o&ggl'&m&c&% the w;ne
ter |nject|on and the WISP- 1 expression. In addzi“ Ilcanttfq:%
RS RRRR taticp STERTAI TS Be proportional to Co4 5E5AR ﬁ%ﬁi

téﬁﬁé@%ﬁ%@l@rﬁrﬁ%ﬁ@rﬁéﬁ%ﬁ]éﬁfo‘f%@@ﬁéﬁ&u‘iﬁfe’o“v@ﬁﬂ deposition
iINRKAWISPrIH calis With"GD 44 amibatiror WIS Pantiboy grediipna is
sdipipished dhe-nrraber andzizecaf therimorsdn thel lung. fhuspitsls likely
Ahatlevelsof WASP- 1.pramoted ddng-colonization thieughedc inomas

Ayaluronan:C44 mechanism. This is consisterbwith rayious @paits, 40
demonstratln the Tm‘Wc“of D44 andits |nte{act|on with HA. far

'me?astass an e rétentlon of me?asta

4
FCP2O0HA 13862 P@aﬂﬂaslfoﬁs/@i4od’@a%ﬁ;ﬁ%é{:u|g?u%is¢ét 2001 -
gaprayviogeriah ettaknfrocs NatleAERdvScizs94<E3233-1373811997)).
Althoughiactivationof theWnbpathivay 0y ARC-oo(S-Catemirpramritations
may typically be associsiedwith.colorectal Ganger.severald lines ofe
Lyidence suggest that it afbsgpolﬁyéicgﬁé@sﬁ% ther types af,5anees in

InCUI mammar adenocarcmom Po (i}enes De 14:1837 91,85}11

¢ 1
56b0) Brown® eas Chheer eNsRK3 351, "358?% 601)y. PC Hincation

LRgsricrebssd L(%dc’ﬁfé’ﬁlr‘f"l’évé%‘ﬂ?é]rel?aﬁnﬁ’ fh RYiREH bl%%gtwéﬁﬁcércgeﬂs
dnﬁg@(@%ﬁﬂ@ggﬁagé¢qﬁg&|mgnﬁqgﬁegéﬁ@§ﬁptla¢ while NRE cells did not.
Histological cbservation revealed that NRE/WISP-1 cells populated

the wvasculature and invaded the pulmenary alirwayvs. The lung
colonization was proportional to the pumber of cells injected, the
time after injection and the WISP-1 expression. In addition,
Applicant found the metastatic potential to be proportional te (h4s
and HAS2 expressicn levels, and the treatwent of mice inocculated with
NEX/WISP-1H cells with CD44 antibody or WISP-1 antibody greatly
diminished the number and size of the tumors in the ilung. Thus, it
is likely that levels of WISP-1 promoted lung cclonization through a
hyalurconan-CD44 mechanism. This is congistent with previocus repcrts
demonstrating the importance of (D44 and its interacticon with HA for

fumor growth, metastasis and the retention of metastatic cells to the
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10 21:1453-1456 (2000)). Somatic mutations of the APC gene were found
in primary breast cancers (Furuuchi et al., Am. J. Pathol., 156:1997- 2005
2(2)(%% |n addltlon 0-catenin activating mutations promote mouse o o
ary *3denocarcinomas Michaelson et al., Oncogene, 56 EER 8RS
(2001)) Elevated levels of Wnt-1 and (3-catenin were found in 15 invasive
louxtakbresstearcifipmassand sorrelatédowithepoer prognasis .(14atét al.,

zPiec. Natl, Acad:56i.197:4262:4266 (2000)), It is therefore possible that

WP EREssien, pund . cetainpresst adeagarsinomgs sesillad

-from Not pa way activation. Applicants have alSo found Tagman
"HhENERS (i WISE21 ¥ RieERSrE85ET i 20 €5ﬁ8§?§t§&cﬁaé‘§ﬁreas§t"’§ﬁ8“
Lihat tain6is cFRoratiszsstthade frebis s citisheliéveef thapVpispr] types of
cantgonists. will:he particttasieusedutimtreatingland=diggmesirgvvarious
1pathelogioal disarslersasueh as-cancersnHae presentinventien aeeandingly
ABEO\éIdeS rgethods far modula#}rggbblocklng Qr neutralizing 25 WISP-1

runaa EiF
activity In mamma |an cells which comprise ex osing the cells to a

b&@%ﬁ%c&’%ﬁﬁ%ﬁr’fﬁ%fv@%ﬁ";1‘5ﬁ?&§8f‘f?§f“15r€ferﬁ ly, HRESRRTRREBEEWISP-1
2antagenisbentpfyed wilFpeeancamsant effectivélte Fedueerer “ritfibfiound
igapeencel| igrewth caetastasisonniotility. &this ean e ascerhplistisd ige7-
Hive @5 ®%MVo inagegrdance forinstanceWwith.the 30 methads described
Lelow and in th%@Exa EEIE% mgéemgna@{lcondlgonf or disorders o he  __
freated with such WISP=i antagonists Shchide conditio ammals
SeliriceiRP teferretlfy dsceahtet Dily fostic frihbos speiaiserproviied
inereih - oninstances thecantagonristsmayrbee mpld yed tordete ctrimvasive
@rmetasiatic sancers: 85 Lha antagonist moelecule maydeeusedre.gs in
n@é%@i@x@ detestor quantifate meé@ﬁ&%%%&@ﬁ%%ﬁ&@'|§z'%@z%%mpl?se%s*~
a%%m%af such as cellzte%t%lggwg m a.mamma l%aar_ll%e mc}H alted |che
presence ‘of a labele antagonist, - akd életé’ctlon of the 1abeléq ai antagonist
BEEnY /T ﬂi’él%%nﬁe“i?sﬁ’i‘f‘dé Tf&%éf?ﬁ%d té%Wﬁob@il%*’féi"p”eSﬁed in
PEFAIS2OU6/51 2008 TREAiagoNis®&Which can be employed in the
methots includesbutrare netlimitedito, WISRiEvmmuroaditsins, fusion
freieins:- camprisin g M SRk covalently modified fasms.ofdMSBslng
v\éﬁ,ﬁﬁs pé(@z{!ﬂ%% Ausign.prateins thereof, and WISRH antikodies; Marious,
2 lec nlggjes Ihat can be e@glgged f%ﬁ ak| h'}] gniagonists are ;. .
described hérein. For instance, meth niques ?or preparin
WisP- Fﬁbfyﬁé%tfd‘egaa“}%adé%hrcﬁéés ﬁt‘ﬁ% ﬁ%“é’&ﬁfucat‘“%ﬁ% ofthe™s °=**
SolysEstises 2anerantb SHEs to ISP %Hre alS6iesElbed h Aiitioto
herfall dergtinnsitivensegueneet WIS Pl 0 yolypdptidévdeserisdddserein,
ﬂﬁﬂiﬁﬂﬂqﬁﬁﬁﬁﬂaiedlﬂW@ﬁﬂﬂﬂéﬂ?'ﬁetastasis or motility. This can be

accomplished in vivo or ex vivo in accordance, for instance, with the

methods described below and in the Examples. Exemplary conditions or
disorders to be treated with such WISP-1 antagonists include
conditions in mammals clinically referred to as cancer.
Diagnostic methods are also provided herein. For instance, the

antagonists way be employed to detect invasive or metastatic cancers.
The antagonist molecule may be used, e.g., in asszays to detect or
quantitate metastatic cancer cells in a sample. A sample, such as
cells obtained from a mammal, can be incubated in the presence of a
labeled antagonist, and detection of the labeled antagonist bound in

the sample can be pericrmed.
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polypeptide variants can be prepared. WISP-i variants can be prepared

by introducing appropriate nucleotide changes into the encoding DNA,

and/or by synthesis of the desired polypeptide. Those skilled in the art will
W&’p’dﬁ%ﬁé %lhat amino acid changes may alter 15 post- -transfAtigHSFove/014008

processes of the WISP-i polypeptide, such as changing the number or

positiohofghygasylationsitels oralteeingudheraiemnmbrane aachotng nolude,
robaragteristics.Yariationsdn the WISP-inpebpeptidesdesetibed heriteins
csagﬂslﬁgadﬁsfy exampie, JASNg apy:f {be techniques and guidelingg for

20 conservative and non conservatlve m tatIOI']S set fort F or mstance |n

B S BAtent N0 5, 564-63% Vanations m y be & subshtition, - deletion of
SRREHBIEDf oﬁétor%rebﬁocfaﬁs%’ﬁéoo@ﬁé tﬁ@‘“ﬁﬁ?pe‘ﬁ‘ﬁdeﬂtﬁ%ﬁ%ﬁﬂ& i
Selrangesih thesamind acid sequencarashedmpared svithi thesnativerreparing
seguenge1pohfeptide aOptionsatlyi the variatienis:hy-28:5ubstitution of athe
Jeasioneaming.acid withaay etherraming acid 8, one armare of the
domaifs Qééh& '%P LRolypeptide fq@:‘ dance in determining which amino

acid residue may be be inserted, subs tuted or deleted W|thout adversely
SRRty e (Tesweoeac]f'?/lty fiay e fotind BY ¢Bt comparlng § the Setiuence of
RAEDPISBIF g6t pRptid € WithetHtBR 38 h o 6fd S uS RABMAT pioteftt
nratecefe svardomidimizin g tivearuirber idirinodacidsegaerce cHanges
dnada.da negions.efhighyhemelegy sArninaacds stlastititiorscar be these
JesulLef r@ﬁﬂa@iagtouslang{a&asm@tlan@p%hgqoam@ éﬁgpl@@vi@arsma
Sivcyral andior chemical. propertes, guch as the replacement of a

feucine Wlt aserme le., 35 conservative amino acid re Iacemegts
BRI BF i“*iieornglm%‘if166f”ona‘rly9t%cﬁmsfhe""tﬁa%ngeﬂo‘f asb8ﬁtaf" 15579
%lﬁ@“&éﬁ!‘s‘i’. THEFARAtierFafewEd Thisf be determined by systematically
makingainsertionsidéletiGiisorisebstitations=of dmino xcidssiretie can be
weguence angdestingsthe resultag-variantsfosactivity exhibitacddy the 40
fulllength or mature NAlYeSeIUENCe 36:\WQ2006/2134020r instance,
RCIS2006/014008 WISE-1 palypeptide fragments are pravided herein.

Such fragments may be truncated at the Ndéermlnus Qr C-terminus, or ma
LK HTErRAl re8TdIEST 167 eXimple! WiteR CoRToared with & TaIFe th?F

ﬂ’a"ﬁvé Protetn l@ért%??ﬁégﬁﬁ’eﬁ%?lé&ﬁ%ﬁﬁbdaéﬁq%sﬁués tAEETe 5 Hot
Eusential forendesireddivtogicalactivity oltHe WISP-12pohypeptite by
MHER-d:polypeptide fragments sraybe prepared by amp.ef asnlimberi Ofin
&onventiopaldechnioues.: Resiked.peptide fragments:may bexshemically
gynhesize % A0 glternative approach| ”%%V%egeﬁs%@g&g 10:nQlypentide .

fra ments enz matlcd estion, e. bg treatin
dei ted witHout Adversely artectin

e511éétaut1v1ty may be found
by comparing the sequence of the WISP-1 polypeptide with that of
homologous kpnown protein melecules and minimizing the number of amine
acid seguence changes made in regions of high homology. Amino acld
gubstitutions can be the result of replacing one aminc acid with
another amino acid having similar structural and/cr chemical
properties, such as the replacement of a lsucine with a serine, i.e.,
conservative amino acid replacements. Insertions or deletions may
cptionally be in the range of about 1 to 5 amino acids. The
variation allowed may be determined by systematically making
insertiong, deletions or substitutions of amino acids in the seguence
and testing the resgulting variants for activity exhibited by the

full-length or mature native seguence.

36



10

I5

20

25

30

40

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 anothe

ACTES fé‘ghnlque involves isolating and amplifying a DNA ﬁ%ﬁ%%%?{‘ Gl 4008

encoding a desired polypeptide fragment, by polymerase chain reaction
(PCR)z&higomaéiestid édctHakrdufires thed esreilisthvicdfthe DNA
firagmaetd aker epapleyecatthets'tandi3tprimets inthe BER.spastciiar
1embadiments, conservative subsiitytions.of, interastarg:sRowninthee,qen
Iable belqw unde&ethe headlngnofipre{ ed 20 subsgtutlon If Slkén: are

aminge adl regidues ¢
substltutlons result in a chan%g in bIO|O cal activity, then more substantial

POhaRGEE dBhominAteT S EXEmptany St tfions T {Re TAHIETGS 4s further

rgégefbiedbelow in reference to amino acid classes, are introduced and

the pratikects screemedd?5 TahlenOrigimalExemplarstPreferred tResiduesr
SBubstitetions Substitiionss 30 AlailAR vadplaltelle g (RYys: gin; asn
Jyénﬁéal(y)sgfﬂhggi,zlyé a&%&é@&@&%%@& %&Q)eéegéﬁgra@k@lg
p(DQ |T n GluugeEr) B t_(LO) pro; QO%Ia His (:}%r‘b% arg

rnet af he; noreLKnne eu

pﬁ /’tﬁ‘s fﬁlﬁ@ﬁé“ﬁ.%ﬁ“(f) ﬁSrf&?&ﬁ% e STAReit; %ﬂ&eiﬂ?ee‘ﬁb“ﬂ_%?(K)
PRy G ASATARY MEE(WHsiEtEshesidfe ¢ S PHETF) 1ot &I Hitalze tyriéa
ey {Pitdle adazBer (8)dht thtaThio Mbsedser- o p{ityrtphevtyr 20cEyer
Y tpr Phesthtcser Phelves isclating and amplifying a DNA fragmeny
encoding a degsired polypeptide fragment, by polyvmerase chain reaction
{(PCR} . Cligonucleotides that define the deslired termini of the DNA
fragment are employed at the 57 and 3' primers in the PCR.

In particular embodiments, conservative substitutions of
interest are shown in the Table balow under the heading of preferred
substitutions. If such substitutions result in a change in
biclogical activity, then more substantial changes, denominated
exemplary substitutions in the Table, or as further described below

in reference te amino acld classes, are introduced and the products

screened.
Table
Criginal Exemplary Preferred
Residue Substitutions
Subgtitubions

Ala {A) val; leu; ile val
Arg (R} lve: gln: aan lys
Asn () gln; his; lys; arg gln
Asp (D) glu glu
Cys {C) ser Bar
Gln {Q) asn asn
Giu (E) asp asp
Gly (&) pro; ala ala
His (H) asn; gin; lys; arg arg
Ile (I} leu; val; met; ala; phe;

norleucine leu
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Val (V) ile; leu; met; phe; ala; norleucine leu Substantial modifications in
function or immunological identity 15 of the WISP-i polypeptide are
Waccé)n;lflsi{shed by selecting substitutions that differ significantlﬁ)i in thoeir 008
St ﬁ?‘%intaining (a) the structure of the polypeptide backbERE e
area of the substitution, for example, as a sheet or helical conformation,
1.4b) (the charge or hydrophebisity.6f thelmolegule at the target site, or 20
(c) the bulk of the side chain. Naturally occurring residues are djyided into
L%rorlgs based on commonvgi_de-l%hair;lproperties: (1) hydrophobig;.
orleucine, met, ala, val, leu, i?e; '(23 neutral hydrophilic: cys, ser, t%r; (3)
Meidle: asp, glu: 25 (4) baSie: &5/ gitehis, lys, arg; (5) residues tHat
PisfliBhce chain orientatiorUgly’3aro; afd §63 arbfatic: trp &, the.
eNornzgonservative substiteitions will entail exchanging a member aég one of
sthese classes for anotherglass. Such substituted residues 30 atse-may
+R€ introduced into the copservative substitution sites or, more prgferably,
Terlato(%f)le remaining (non-conrs_er\é%d) sites. The variations can be @yarde
“USing methods known in fie’aft Such as oligonucleotide-mediated
T(EitdéHdirected) mutagene$iE ‘alifine™8arifiing, and PCR mutagéhiésis.
vsitedirected mutagenesisifCaker e85 abiNucl. Acids Res., 13:4331
(1986); Zeller et al., NuclaXcidseRes:110:6487 (1987)], cassetteleu
mutagenesis [Wells at al., Gene, 34:315 (1985)], restriction selection
mutagenesis [Well5 el ak...Bhilas. 1rang.R.306- Lapdon, 5erén31a4l s
(L9goll or other known, lechniques can be performed on.the doned Dilh,
“to pr% lid8 the I@ls?i 0 polypeptide variant DNA. 38 V\fb 2006?113402
T S 5006/ DR Sckhnitg A ATFARaREIEAR AR Be © e
sermgloyeed tofderttify onelgPrRoFEamife atits aléig aedntigiRius °F  the
ssegtisnee cAMang thenpleferred scahning amiholacids avefrafatvedy, (o)
smadhReutral amineacids: SUGH aming.acidsiackdendanieglysine, or
Sering. apd. 5 cysteine. Alaning is typicglly.a prefeded. scanning amine are
acidamond, tis groyp hacause felimingtes the side:chain,beyond the
Heta- carbon gn S |eSSﬁI. é’ff/ {0 alter the main-c ﬁnigon?ormation of the
s ehRRITghaN aHa Well 8=&ci8hte, F44: T681-1085 (1989)]. Alanine
i) aksty typicdilifpretéired beEausetit iSthe most common 10 amino acid.
Burtheritis fegquently found in both buried and exposed positions
(Greighten, Hhe Rieteinss (WyH, Rregman & Co.,
(5) residues that influence chain orientation: gly, prec; and
{6} aromatic: trp, tvr, phe.

Non-conservative substitutions will entail exchanging & member
of one of these classes for another class. Such substituted residues
alsc may be introduced inte 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
a2 oligonuciectide-mediated {gite-directed) mutagenesis, alanine

scanning, and PCR mutagenesis. Site-dirscted mutagenesis [Carter et

al., Nucl. Acids Res., 13:4331 (1886}; Zoller et &l., Nucl. Acids
Res., 10:6487 {1987)], cassette mubtagenesis {Wells et al., Gens,
34:315 (1988)], restriction selection mutagenesis [Wells et al.,

Tniles. Trans. R. Sog. London SerA, 317:415 (1286)] or other known

techniques can be performed on the cloned DNA to produce the WISP-1

pelypeptide variant DNA.
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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. 15

Wgn%@steine residue not involved in maintaining the proper conformation

WiEh-1 polypeptide also may be substituted, generaﬁ'@Wﬁ?‘g’éﬁﬁﬂf“g
to improve the oxidative stability of the molecule and prevent aberrant
crosshakimgn€ omverselyi¢ysteines isond(s iy be addedta the \MSR=1ty

opelypephiste-tosimprove:itss 201 stabilily ~Fhei deseriptionbalew relaless che
cRorarily to praduction of WISE:1 polypeptides by culturing calls o1 amino

Aransformed or ansfected with a_vegtor contaning WISES! - s
polypeptidé-encoding nucleic adid. 1t1s, of Gotirde, contemplated that
HREFAETive rigtHods vk ate Well PESGRonTTirF TRESARS MaiFBeEniip Ry
- preyare WSPuspolypeptiaisatFor standde tivheappropriate dimndeicid
cgseguenced, 0f perionsxthereof anay benpreduced:byrdirect peptide: of the
vayiihesisiusingsolid- phase jeehniques{see. e.Jz.2tewait £l (19s89);.
P@QA‘Q‘LE h@ eaegcptl%epigxgipe%léé%élx‘yédl: r}?eecrg. QeCQ*’;’ %gn t%l%angéggo’ggrﬁ?non
a(n]i%g%a chj{lgrrlflezl*‘gﬁ&ﬁgp A_ELU-' Cgerpr} Soc.,t§5:2+149-21,54 (%9#6113)13. In,vgro 2
protein Synthesis may be performed using manual techniqiés r oy *»
BTG RTatT ‘AltoMmatéds SShtPiesisthtay B &dedmplinéd, ForRtstanée,co- -
Nuding arFApplied Bibsydtems Pepfide Syfthésizér{Foster CityifCAY usiing:
smenufacturersdastivctionrss Variaus porions.of the WASRRt palypepiide:ic

“nay be 35 chemically synthesized separately and combined using

chemigal or_enzymatic methods to produce the, desired WISP-1 -
C%g!%/i})g&%t%de?’Thg methods and tgchnitfﬁgg dejélét:rig‘%Jélna?(i)L’"ls*lnrrriqiIarﬁ}e propes
C

applicable to Sroducttion of WISERHAHE niodfiedTormts of WrSPEEteS
SBHE ISP Entitf5dRs. 3P WIORZ0UB/ 113402 PE FHUS 2006101400811, the
nsiation GRDNA EreodintEWISP- 1o Palypeptide: DNACemcoding’ WISk 4eine
Hoolypeptickey may besabtained e acbNA fibrapgprepared fromtissue:cs
aglieved,to possess the WISP-1 polypeptide mRNA and to express it at a
detectaleeveh 2 AGeangly. Iman Wiak: polypeplag. DA canoe, .,

conveniently obtained from a cDNA library preparedfrom human tissue.
S REISE: polypéptitie-encoditg gene may also’be SHtAned flom'a™ =
“gERSmMITTEFARy "6 By RnowsP SyrtRbtitpracadtres Tecy s quttitiated & <5
Auctekraeid ssyritesisye40 tibrarids earmbevscraeradiwithvptobesfsuctell
rasweligonucieotides afat leastaboupt?0:-80hases) designed totigentifysthe
sgene pfinterest:arthe rotgin gncoded.by d-acreaning.the cRNARL -5 ons

EQ_QPQCEEI,C may be produced by direct vpeptide synthesis using solid-

phase technigues [see, e.g., Stewart et al., 8&clid-Phase Pentide

Synthegis, W.H. Freeman Co., San Francisco, CR (1969); Merrifield, J.

Zm. Chem. Soc., 85:2145-2154 (1962})]. Im vitro protein svnthesis wmay

be performed using manual techniques or by automation. Automated
synthesis wmay be accomplished, for imstance, wusing an Applied
Biosystems Peptide Synthesizer {(Foster City, CA) using manufacturer's
instructions. Various portioms of the WISP-1 polypeptide mav be
chemically synthesized separately and combined using chemical or
enzymatic methods to produce the desired WISP-1 polypeptide. The
methods and technigues describad are similarly applicable to
production of WISP-1 wvariants, modified forms of WISP-1 and WIEPR-:

antibodies.
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library with the selected probe may be conducted using standard

procedures, such as described in Sambrook at al., Molecular Cloning: 15

A Laboratory Manual (New York: Cold Spring Harbor Laboratory Press,
W?Q’E?@‘jflﬁ\sﬁﬁélternative means to isolate the gene encoding \Aﬂ%ﬁi’fm%’ 014008

polypeptide is to use PCR methodology [Sambrook at al., supra;

Dieffenbachiet al., ReRPrmer. AtaborafonsManad (Solb-Spridg

Harbesishaberaton, Piass- 1988} -28ckachnigres-fonsareening.a:e DNADwa
1 dpraty are well known,in the ; art, The gliggoyclegtide, sequences selgcted,

as probes should be of_ sufficient length and su]fl‘lclentlcyi unambiguous that
= H%‘%%B%?ﬁveém Afe Miimiz&d. ﬁ%r%%sgonhtcle&‘l’de is pret&raBly Tabelsd™
ASHRFAHTAE caftBerdetedted ugsit BB idZatidito DRA irthe BrET Bty
cREgurdefiedr Methitdsiobiatelingeare sve lf krowatiatt el egtisandThe | Hder- 1
pthemise nfoadielabels dike-32R-labeledATR. hiotinylation ofepzyMe ibrary
olabgling. Hybridization conditions.includiggimoderate.stringency: and bigh
sic,mtr'{@lgeg , are provided in Sambrook et al., supra. Sequences identified

in sucﬂ library screening methods can be 30 compared and aligned to,

other kniowh' S8qtEh&Ss Hes6aRad"ahy BVaNEbI& T huisic taabes88duds
cas SensiiTk ofBther pfiviite REtiFencEsdatapases. Segbbticet e ntity{att
igithersthecamino acidonnectedtid evlevel) withisedefinadeegihscaf thaonic
imelesulerotackess tha full=tengthssequsnce-carchesdeterminad; Usitghdara
p%@ﬁ%é@“%@hi %@%@é&@%@%ﬁ%gﬁﬁg&eg@%@m- hcleie.acieh oning:
2hgving protein,coding sequence may be gbtaineg by screening selegted.
TDmWranes using the _eo]guc_e(lll.L amino amd—jsequence
Lgidlosed Refeiniihe firdtiitie, shd fPhatessiry, (g RErvaitichar
PRliREP BMdBNSIBN ProcRtfuréStas HESCABEPIn AT SHftTOoR At al,; suBkR R
deféerprebursorsand Ericessingr 10ANVBGROGRMT340Aual  (Cold Spring
REES2006/014008: dpteamediates of MRNA that may not have been

reversestranserbeghintQ.cRNA..2 -selggtion and-Transfoumation.of Host ne
Lells Hest gells are fransiected. oL anslomed with Xession. ot 2 »e o

cloning vectors described herein ?gr WISP-1 polypeptide p[odsuctlon and
RtGrEEh SRvERtidRal Rtitrient Thedia TOHAEECEE approprtats 87 ©-v="
FHtI RGPS hote rE s letdrity ranstotnants it aRiphty NGt géies that
igncedingethéesdesirad sequentes dT et cafture coltitions;isudhibasimetkiang
deraperaturesphtbandthedike ieanbe setectedoby the 40-skited attisan:iudes
swithout undue experimentations4n general, prnciples; ROLRGAlS, ANdyzyvme

Rractcal techniques for maximizing.the productivity of cell cultures can.be,
found in Mammalian Cell ) )
and high stringency, are provided in Sambrook et al., supra.

Secquences identified in such library screening methods can be
compared and aligned to other known sequences deposited and available
in public databases such as GenBank or other private segquence
Gatabases. Sequence identity {(at either the amino acid or nucliectide
level) within defined regicons of the molecule or acrcess the full-
length seguence can be determined using methods known in the art and
as described herein,

Nucgleie acid having protein coding seguence way be obtained by
sareening selected cDNA or genomic libraries using the deduced amino
acid seguence disclosed herein for the first time, and, if necessazy,
uging conventional primer extension procedures as described in

sambrook et al., suprs, to detect precursors and processing
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Biotechnology: a Practical Approach, M. Butler, ed. (IRL Press, 1991) and
Sambrook et al., supra. 15 Methods of eukaryotic cell transfection and
rokaryatic cell transformation are known to the ordinarily skij isan,
W or?{ bé%fg]%}gfe, CaCls, CaP04, liposome-mediated and elect%%?%%?ééégﬂms
Depending on the host cell used, transformation is performed using
istandattbtechnigwesarpropriatertersoehecekbsn Ty eatcivmareatiredt 20-0
«@mploying calcium chloride, as described in Sambrook et al., supra, or
electroporation is generally.used farprokanyates, Infegtion with s
Agrohacteriim LIneTaciens. . ueed Tor tanslormaen atcetan piant,, o
cells, as descri eoﬁﬁy §ﬁaw eta ., Gene, 23315 (1 8§5‘ and W ,
BB Htbith et 35 Tar e T84 FOPmAfiihatiah CERSRhtABUP STt 25
apd|| waksr tHe calcmephosphatevpréeipitativh mentod 6Grahapreamg 1ate
fuan denkdngVisotogy £ 52; 4563467 (0 78 reandeemployed sBendralhs the
gBspecis ofamammaliangelkhosisysian transfeetiorshaveerions, such
desgribed in 4.3, Patent No. 4,399,216. Jir@él?fogggatwss@ig&@astbfreme
pically carried out according to.the method of Van,SollngenIat 30al.,J

tyR d o / _
"ok 130'946 (1077) A HS156 €t al “Bioc AT ACAL. Sci. JUSA) -~

PYERSBDYREL 9 FIY ARvEve FIBthBF 3ttt s T thtdtidcing” DRA G c8IIs e
psgeéhcas iy nucitarasiéroimjeetiors elextroperationtchatteridipiatdpiastell
sfusiefmwitibéntact eellsyarpelicatignsserg., polyirenre, pelyornithinermay,
1also bﬁg%&@gwaﬂogg‘tgc@@{es 35 for transforming mammalian

cells, o6 Kgown e&ﬁlaég\!@bgd%k{h Enzymalogy,,183:22£:237,(1290) and
Mansour et al., Nature, 336:348- 352 (1988). Sgltablg,g

t £ £ d8'8 3 i ?S C%LL% fggn for
gﬁ)xhﬁn%rg?%lfﬁreggﬁg ﬁ%wBNi?.in e Véc Qraérﬁe'jfeiﬁ inclide p_Foﬁaryc')te;,

syaEatcor higHereukaifote ceftéPAo™Suitahia FrokafStes ThEdeH Gt ate™
Deptfiddited 1o elisadieria, Suéh e GramaregativeroPG ramysositived using
OEGARISNSe fBk eXam pliepr41-Y¥O:-2006/133462 RCTAIS 2006104 4068 tment
depierabacteriacere-suehias F .coleYarious Ei.Cals.strains areapubligly:=,
o%vgﬂgp%%%éw&@érﬁi&O%Mﬂl’ya@sw‘l lgﬁ?g;cg r§45é46)£n|§e&qu>n with

776 (ATCC L7 E col s W0 (MTCC 27309 dnd kS 712
AR 53.8%5) "Bher stitable prokaryotic Rost cells include 5

EhtErobitieltacshReeudl aSBscnErichia, e §28: céil,; Emterbbdcter 2 "
PEraesise Kiebsiellad Protelsss Sartionel e ga Sakionalid Ly phitiadtng e
dSerratia 1 e, g siBerratia marteseanss anc Shigella,as magibasBagilirsuchnd
s Bssubtilis andBodeheniformisse.g:Byslichenifamis4iPydiscloseddna1
2D 266,730 nublished 12 Apfil 1989), 10 Rsgudgmonas. such as.Bre  been

«a%[:%%‘e‘i%samag:‘?'s?”e g’m Ges- Lhese sxamples, arg Hlustrative father e
ctﬁan imi mgl. train ﬁﬂ. IS one .
are typically carried out according to the wmethod of Van Solingen et

al., J. Back., 130:946 (1877} and Hsiao et &l., Prog. Natl. Acad.

Sci. {USA), 76:382% {1879). Howaver, other metbthods for introducing
DNA into cells, such ag by nuclear micreinjection, electroporation,
bacterial protoplast fusion with intact cells, or polyeations, e.g.,
polybrene, polyormithine, may also be used. For various technigues
for transforming mammalian cells, ses Keown et al., Methods in
Enzymology, 185:327-537 (1980) and Mansour et al., Nature, 336:348-
352 {1988} .

Suitable host cells for cloning or expressing the DNA in the
vectors hersin include prokarvote, yeast, or higher eukaryote cells.
sultable prokaryotes include but are not limited to eubacteria, such

as Gram-negative or Gram-positive organisms, for example,
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particularly preferred host or parent host because it is a common host
strain for recombinant DNA product fermentations. Preferably, the host
ceII secretes minimal amounts of proteolytic enzymes. For 15 exa mB ,
WEAK W10 may be modified to effect a genetic mutation mc%%%ueﬁ’é’émw
encoding proteins endogenous to the host, with examples of such hosts
etfchding &-icolaW3Li0 strmir 1A whichvhas dhe complete genotypeare
nﬁgmﬁel# 5913110 strain9E4, which has the.compiete. genelyps tanék

£PUS35E £:94l7>!v %%&S%'@%?C%KAT% @443 which %QJ&@S}@%% and

com ete eno e tonA ptr gF-lac)169 de mpT kanr;
K. "doit *Stram 37lﬁ’éhwh|%hlﬁ%‘%1ﬁ1é’3&%}ﬁ?6?’&%1§eﬁ%ﬁyp%e%&ﬁg Brrgte
EWA“E%%&P@F%C?W FedP BT ive kaf®; ESEbil Wf\‘f?ff@aé’l‘?ﬁﬁﬁ
Eﬁz@ﬁﬁﬁwhicmisbstfama?DGAm;tteasmon-lsammMim,resistemt,deg&@@eﬁ'@ha
putation;andsanke £oil $irain havingsnutant-25-perplasmic pratease, as
Jdisclosed.in. bt 5. Ratent Ng. 4,946,783 igsued 7 AUgUstAI90. (o c., =.
AI ern%tlvely in V|tro me@s%ds of clgnlné% G ngb'fl % ch_%r Ruclelclgglg

p ymeérase reac“tlons are suitable. In addition” to aryotes, eukar otic

P BRRE SUBH As™ildm RIS TG o%ﬁﬁﬁ?é?ﬁ’fﬁﬁle ol S?amples
apxpresiontiosks 3040k ISP polypEstide-encodiigvectBs i is one

pSaccharemyces:cerevisiaeds aocopunonly used loweneukarydtic Aosbmmon
nB¥Ereerganistp, Qthass-includenbchizesascharanyees: pambe {Beachand

cNurge, Natre, £99.140 [1981), %Ro%§9s3§3 Rublished.2 May,1989); ror
Klu%]\llerom ces hosts (U.S. Pate tg\ledﬁ ef 29; Fleer et al.

“BiofTéchno ogy,EbJBOS WS?I@@U%D) such 3 ECt algeﬁectf“sc W§

LEBEEES CESASTA ATGhGEHT SR, teaefen P9154*’(Jz)h7§=ra*fa%‘as of
sHO8 B . fragitidiATEC K2 UXEYIK . shErgariehs: (ATEE 16048y, Kovpiete
swiekeramidAT CCR24,378), K waltik:(ATCCH56,500) K. deesophilarumiete
JATLE36906; ¥@¥bdeﬁ Besgatah: oBio/Fechnology (£id351990)), Kaicn
Hflermotalerans. a g éﬁge%mumé:@ M%QOW@(E%AQZ 2205 BICZ ompr

astoris EP 183 eekrlshna Basic Mlcr biol., 28:265- 218
}%58 Ahdita: lFI‘ICEOdlem%gID42 @\173(5%2&86’/1 o138 Bty oa
RSET RFS20BE10140087 e TEP ?WZS&Weuﬁ%ﬁoﬁalﬁ?agfﬁ (Clse ecill
WBiiProgNat. AHd. SEUSALY6:5259:5263099793F SEhaRNEREES™
rsiichrast Schwatwliomyceswoescidentalis (EP 894:5638 pulsishéd31October
pk290): -and filawpentousifivngisuchras, e.gzdNedrospora, Panicitiumshed 7

AEQ%QOQ'@% um,QWQ Q00307 published 10Januare1990);.and e g, ecr
|II1111§m osts suc gA ngulans (ll Ilance et al. Ql%chem Blophys
oIJ-Eesehgommun 112:58%° %@ f15§3f Filburn ét aj[ éene 26:205-221

(198337 YIS =ERI, BrocPRAR A STTEECBT TH76°F874 [1684])>°
Hadmarger {Redly andyisyaessBMBOIR14 47587 1071 £9B5 ps+on hosts
Methyletropic yeasts aressuitable hergiorand ipclutlerdutces cerevisiae is
a commonly used lower eukaryotic host microorganism. Others include
Schizosaccharomyces pombe {(Beach and NWurse, Nature, 290: 140 [1981};
EP 139,383 published 2 May 1983); Kluyveromyces hosts (U.5. Patent
No. 4,943,529; Fleer et al., Bio/Technology, §:968-375 (18g81)) such

as, e.g., K. lactis (MW9&-8C, CRBSE83, CBES4574; DLouvancourt et al., J.
Bacteriol., 154(2):737-742 [1983]1), K. fragilis (ATCC 12,424), K.
bulgaricus (ATCC 16,045}, K. wickeramii (ATCC 24,178}, X. waltil
(ATCC 56,500}, K. drogophilarum {ATCC 36,908; Van den Berg et al.,

Bio/Technolegy, B8:135 (1%20)), K. thermotolerans, and K. marxianus;

varrowia (EP 402,226); Pichia pastoris (EP 183,070; Sreekrishna et

al., J. Basic Microbiol., 28:265-278 [19881); Candida; Trichoderma

42



10

15

20

25

30

35

46

are not limited to, yeast capable of growth on methanol selected from the
genera consisting of Hansenula, Candida, Kloeckera, Pichia,
WSac%E%rg myces, Torulopsis, and Rhodotoruia. A list of SpeCIfI , §e0|%14008
Ratsi exemplary of this class of yeasts may be found in IR
The Biochemistry of Methylotronhs, 269 (1962). Suitable host cells for the
respressih étglyedsylated pAsSPal puisireplidesarestieived fiype. Natl.
agaulticedhilar arganisms.csExampées ofiameertebrateeeltsimghide insett as
seBlis:sush,as-Drsephila, B2 angk SpadenieraSfos:as well asplant calls,
=Shehgs. fellaliures o120 satfon, com, potalo,saybean. petunig, Jomale,
and tobacco Numeraous baculovwal strains and variants and .
o’F?é’é’p HidiRg permiseile idect ROt &A1 froth hote &i¢h a8°®)/  and
Agff&&éb%é?a ﬁ‘f@beﬂ’&h(c%‘ier%md?} IRERTES ABHYPIPAN0SHUITS) | ARtisden.
: ¥ pited, Drosopitida apelalicgasdter thriitily), and Bombgxne,
zmeushaye b[ee51325 ideptified=A varietyefiraksiraingded transfection aea .

1pulicly, availahle, £.0. thesk L varant of Autographs ﬁﬁﬂ&orelcam%%

i&@%ﬁﬁm -5 %trghn 1@‘5@9@9)/ an Naﬁ):g and S}:)lﬁCh VII’USE_@BE ‘_'Lluae gut
the virus hereln accordin to the resent |nvent|on particularly '
=t chiOH PSR TS G cBIE 9o PRolfeverinterasehas agh
threcABRtin vErRBrEte ellSE arfttrpropatiatiSasterteBnecéens in Eaftie
Stissaeccultere) Tasubacome anrdutiiegrocadure. Examples offusefabitic
sprammalian hest eelnlines ase mankeydddney CMidinedransfauned by .
Agg{éé%l(l?@é E?&E%%&%é &%%Qw@kimeh%mgkym@s‘&@%ey line (2t93 or
cells subcloned for owth.in suspensjon c raham e

Gen VT 50 1077} by namsrer KAbas ol (AR ATC COE™
P YR e S Fatidter Dvar; Cel HieR (-0 ° fﬁ’?ﬁﬁﬁ“@r aI BrOE RfatPt
ipet SSE U SR 7Y 4216 080} e Hiorseé ‘Seriirbelis ('F’IVRP,OMH{}W,SB@H’M
SReprodr23:24.3-251 (498035 moakeyditirey celts (EY1cATICCCECI))ps
-Afrisan 40.gteen poonkey Kidneycells (MERO:76, ARGG CRLrA5875acco .
nikRan.cenvicak carcinoma cells (HELA, ATCC.CCL szganigeif@%%m
ceIIs (SI\/IDCK ATCQ 43 WO 2006/113402 I PCT/US 9 g400§_¢rgglepfma

ive il

buffalo rat I|ver Cells ?BRL 3A, ATCC Cﬁcf_ 142
(\7vf§§13&f‘ffc 6@1?"55)@%%&% SPasRS (e B2 ”866"33 FHSE%%“O)
DresRfitaly tuifior IMRTO60562-ATRC CCRS1) 2PRIEe IS PRFathiey et abeen
iATMAESIREY. Acag:Stly 383468 {1882)); MR C5oells;iES4 eelisparid <5y
ag=numran hepatomankine {HepG2%h:Hest aellsarg-tansiorrned nith fhe ana

aboye-described axprgssion. or.cloning.vectorsfor \WISR-1 polypeptide ..

Q&g_ogyglso@lgr%d cultclérer%ln CONVe entlonal nutrlent mcedla moqgke:qlﬁsl

)
approprlate fOI’ Inducin promoters sg]ectlng transfbrmants or ampili hfyl
tlzﬁnsfecelon af dS'ﬁa optera frug':perda cells.

enes enco

However, interest has been greatest in vertebrate cells, and
propagation of wvertebrate c¢ells in oulture {tissue culture) has
become a routine procedure. Examples of useful mammalian host cell
lineg are monkey kidney CV1 line transformed by SV40 (CO8-7, ATCC CRL
1651} ; human embryconic kidney line (293 or 2%3 cells subcloned for

growkh in suspension culture, Graham et al., J. Gen Virol. 36:59

(1877}}; baby hamster kidnsy cells (BHEK, ATCC CCL 10); Chinese
hamster ovary cells/~DHFR {(CHO, Urlaub et al., Proc. Natl. Acad. 8ci.

VEA 77:421¢ (1980)); mouse sertoli cells (TM4, Mather, Biol. Reprod.

23:243-251 {1980)}; monkey kidney cells (CV1 ATCC CCL 70); African
green monkey kidney cells (VERO-76, ATCC CRL-1587); human cervical
carcinoma cells (HELA, ATCC CCL 2); canine kidney cells ({MDCE, ATCOC
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10 the desired sequences. 3. Selection and Use of a Replicable Vector

The nucleic acid (e.g., cDNA or genomic DNA) encoding WISP-i
V\Po%ﬁ)eftide may be inserted into a replicable vector for clonir&

(gimpﬁ% &4t of the DNA) or for expression. Various vectord GfEUTEI06/ 014008

publicly available. The vector may, for example, be in the form of a
fashiid, toSkai, virdl partclessdr phbFe. The appropratestatleicwamid iung
®eqHence mayrbe imseried; indanthe veetor by asvatety @f, procesisnes mhise
«GeReral RNA isinseried-pio avappeptigte rastricion.engdopuglease .
Sliee yeino teehnigues Koy e A, 70 weetar campongnts generall,

; : , one or more of a signal sequence, an origin
“of YEPTcATRT “BRe GPOYE® fidtker genes, an enhancer element, a
promdtett affd EetraFrsCrHtGACTEATITABNtSeq Gente: Consthusticrrofession
suitdble vecterscantaining sone orTnprewdtithgsedampanents employs in
standaidligation-tachpioues: 2 5nwhigh are khowspte the-skilled artisicing
EBeMUSP-imay.be prodiced recarbinantly nat-only. directly, but alsg.ag,
t%guglosqye%ly%%gtéggew‘lth a heterologous polypeptide; which may be a
signaﬁ sequence or other olypeptide having a specific cleavage site at
the N-terminUs of t APStIRCoP pSlyPERHER38 FEGEeral, the
signal@equenee:maybe deemporidit oktreevettor, BRIt rregebina patof
WS R4 pelypeptidesenceding:BNA thabisi iasested-niothearectobning
(Ehgisignakseguence-maye aprekaryotic. signal sequensesselestsd; far.
sxample from the group.of the alkaline phogphaiase, penicillinase, Ipp,-ox
Jgatstable enterotexin I35 leaders, For yeast seqrétion the signal
sequence may be, €.9., tﬁe yeast’inyerFangéader,'aI%%%x?géﬁor feadér =*°
a(?ﬁ%lu&ﬁ?@’g‘é\%ech3?%5m§78esme?ﬁatﬁﬂjyi‘lé?8m%65 EERACDr fadersY hésEtte Pt
RIeSEABERf in U.SE PatentNo. 5°020,182)i sradicphosphatase feaderrthes
Esalbicdns ghicoamytase leaddrs (ER:362,129-publishedr4:Apah1999) zot .
the:-40 signakdeseribad ia WO 90/1:3646 published 35 November.1990. Ia.-
AAIO: 20064113402 RCTAIS2006/014008 mammalian.cell expression,,..
<nammajian siangl sequences fmay.be used Lo direct seerelion of e pesos
protein, such’as signal sequenices rom- secreted polypeptides tifie =
A& v ElattTspEtes, ggﬁéﬁ‘ﬁ’s‘?ﬁ?ﬁaf@e&‘éﬁﬁ?%@ad’&f‘&%%d’tﬁ“tammg
FRpressivrrantl ChafingrrERSER BDMEN &Y AUtieiCatit Seghérec tvaniques
wrables4henvectop totre plicate=ih one gor-more selected host cells. Such
sequengesiare-welkknowp-farasariebsaf hasteria, yeast: and ME4Ses. nut
albe qigip %g@zgﬂcgg%t{ﬁmé@%L%SrQ%&@Bﬁ%@a&%@%ﬁ%&@smich
e

m%{'argéneagayi\./gengﬁ Ctsee%%énce 23:'35"" pc! engl polypeptide bhaving a specific

cleavage gite at the N-terminus of the mature protein or polypeptide.

1 1

In general, the signal seguence may be & component of the vector, or
it mway be a part of the WISP-1 polypeptide-encoding DNA that is
inserted intc the vector. The signal sequence may be a prokaryotic
signal sequence selected, for example, from the group of the alkaline
phogphatase, penicillinase, 1pp, or heat-stable enterctowin IT
leaders. For yeast secretion the signal gegquence may be, e.g., the
veast lavertase leader, alpha factor leader (including. Saccharomyces
and Kluyveromyces o-factor leaders, the latter described in U.S.
Patent No. 5,010,182}, or acid phosphatase leader, the (. albicans
glucoamylase leader (EP 362,175 published 4 April 1%90), or the
signal described in WO 90/13646 published 15 November 1990. in
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10 origin is suitable for yeast, and various viral origins (SV40, polyoma,
adenovirus, VSV or BPV) are useful for cloning vectors in mammalian
cells. Expression and cloning vectors will typically contain a selection
Wé)éﬂ@f”éfgf)e?ermed a selectable marker. Typical selection 13 §&f}gg006/014008
encode proteins that (a) confer resistance to antibiotics or other toxins,
mevgw drapiciin, sepraycinn methattexate styntairaeycines{bycomplementc
savxeirophicdeficiengiesnor (C3supply stical putrignts notavallable fremy,
scomplex media, ¢ g, the, gepe, engoding D-alanine ragemase for Bacili. .,
vzgaén exam le of sunable selectable markers for mammalian cells' are
5se TRatenablé The identification of cells competent to take up the
WISPERBolyiBptitfe-Shctfing hefeleit aEet tith W8 Bif RRor thyfifdlinesid
skmesecsAvap propriate bostveeltwhen wakl-typéDEHFRus employeskis:tived
neEOceelldine deficientisn-DHFR-actity arepared 26 and propagated &s -,
ydescribedsby, Uraub at ak;, P r%&:&_@aﬂ é@a@e§§icau.§éw 753:6121@}@9&9351@1&
piﬂggple selection.gene for use i asé |§t£he t%cgcene pr s%ent nthe ..

yeast plasmid YR 7 Stlnc com at al..” Nature mgsman
“ataf” Genes"'ilﬁ]ilfl _§79) Y??Eﬁem?fédr gf‘ﬁlloﬁfen‘él% 1@?1(31%0)] ‘SHa:
P@lmog@neaawaé@a 'sel8étiBh S0 harker fotet mufdm sthaiiof yessers in
rEvkihgathealdikty to grow in tryptophan, for example, ATCC No. 44076 or
PEP4skddenasGenrtics1 8542 (1941gkExXprassionand cloningyegtors »
s'é§H@‘UYOQO@E§:jQ aﬂrggngggﬁegp%rag}{é&léggéot&g@cwlsp'IJychal selection

gpogspeé%tclzdg encogln% n%cheLc a}ud 35 ) seguence 1o to dlrth mRN otics or
synthesis. Promoters recog nlze }&gévanet olfs otential host ceﬁs are

Weefl” knoWh - Bromdtets sunﬁﬁ?é%? Wlﬂ?ﬁ?ﬁﬁé’?yotld“ﬁﬁlé?sﬁﬁﬁﬁlﬁe thé&™

teSTactahiaSe alft |SOB3E B M StE SiRstetfs {eHangratar : Nutufe) supply
2751835 (197Z8FrGoeddeleatal zrNatiren28dupd4x( 1879}, atkaline the gene
dphesphatasa -a trypiopbansdrpr4tprometer system [Goeddel, Nucleic

ACidSﬁeng%£lg§maﬁp %@l\é@ag996ga1:§épg for mammalian cells
B The200RD1 4008 e Sl e R promoles SRS TR A e
promoter éeBoer et al Proc. Natl, Acad. Sci. US 0:21-25 1@8

Bromoters Tor usy |¥1p88c"f3?a?%§/%‘féﬁ$s o cBﬁ’tﬁm £ SRingsDAIGANG*
HYB I Reqtieiés opetabhPiFked t6 the DN A ehcodifig WiSP patypeptitiets
SHErAriples ohsuitablecptdmuting sefjueroes for oBerwihtyeast . hostsared
antlyderthe prometerssfon 8ephpsphaglycesate:kinasedHitzeman »etal., shi .
uBiol. &hem s 25553073 @%%Qﬁa@rl@t@@w&qglyt@eg@zymeasweﬁsﬁefa%L I
t/r}gvm'ip'lzg@:%Rex%gen%“?n(%%% Holland, Bigchemistny, 14300 (1978)],

such as enolase gL}/ceralde yde-3
Naturs, Z82: ; Kingsman et al., Gene, 7:141 (1979}; Tschemper

et al., Geme, 10:157 (1980)]. The trpl gene provides a selection
marker for a mubant strzin of yeast lacking the ability to grow in
tryptophan, for example, ATCC No. 44076 or PEP4-1 [Jones, Genetics,
g5:12 (1377)1.

Expression and cloning vectors usually contain a promoter
operably Ilinked to the WISP-1 polypeptide-enceoding nucleic acid
sequence to direct mRNA synthesis. Promoters recognized by a variety
cf potential host cells are well known. Promoters suitable Lor use
with prokaryotic hosts include the PB-lactamase and lactose promoter
gystems [Chang et al., Nature, 275:815 {1978); Goaddel et al.,
Nature, 281:544 (1979)}], alkaline phosphatase, a Gtryptophan (trp)
promoter system [Goeddel, Nucleic Acids Res., B8:4057 (1980); ED
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10 phosphate dehydrogenase, hexokinase, pyruvate decarboxylase,
phosphofructokinase, glucose-6-phosphate isomerase, 3-
thosphogl cerate mutase, pyruvate kinase, triosephosphate isomerase,
Or88phEYfGcose isomerase, and glucokinase. Other yeast gromGtat/ 01408
which are inducible promoters having the 15 additional advantage of
s ansarption copttaled yngrowth scendiions,arestheprameter regioss fae
ag!QOBQLQFE%@&Qgg@Q&e 301'59{%%904}{%@_@9 a@ggp@gs?ﬂ%ms for use
. degradafive enzymes associated . with_nitrogen mejaboli
e Ot g T R
SERYHABCRESHENSIBIFSAnTAItERS BTt Gafacicse PO URAFGR  Stitable
vectoisamel prorters fopisernoyehstveisrassiorsartofurtier dessribedst
nissEP 73:;65% WS Popolypeptidedransshipiiondiomevectons: imsrartmiatiamn
<host celis iscontrelled. fos example yspromatessiebtajpeebiramdhe zymes

[denomes of viruses suchas palyoma virus, fowlpa yirus, @k 2,214,004,
25 published 5 JU]WQZW as Aﬁidenovm{scze)%aq%\é ne. ..
'—Bé%‘é)?%’ﬁ%ﬁus,”aﬁgﬁosa coma ViruS, Cytdimedalovirus, & rétroviris, -
PhepRitic:B VRERYAREPSTHEN VirkEabiEsya0), friofNéisrologbtsrPoxyiase.
rhaErimatiare prometers, e.q.gthewetin plowteror an inmmegisbulin 2~
RRmRIery anch feomineat-sheek-promaters; rovidedestchppramotersarese,
a0cempatible withthe.bost Lell systems.deanscription of a DNA encoding
the WipE:1 polypeptide by, hidher eukaryoles (may.be INGeased i ne cne
inserting an enhancer sequence_into the vector. Enhancl:gré are cis-acting
2SfEmETHE of CNE 85Iy Hbout T8 10Pfo 300 b, that act on & promioter
WriHdrERSe it§235 frAhsERPITTMAPR . eRhanter setithces B REFFRifown
frony'mamnaliaf. geres (ghobisélastasdealtndmiiny s-fetoproteinsafrfiated
JWnsulin)c rbypically shewevermene nwillnise am enhanees frenm-a-eukayotict
£ellvirys. Examples inclyde.the 540 enhaneer opthe.late side gitberose
Leplicalion,origin {bp. 100:210). Jhe.cyiamegalgyitus ea pramoter Al eas:
enhancer, the pg{qua enhancer on the late side of the replication origin,
HRAEAEROVIs SHARCETS® THhe Ehhdnter ay be spliced into 46 WO
2006/ 1188 02°PETRISPO06ATTA008- e Ve r fta Positibn™S Br 3118 the**
JAUBP-1potypeptidetodiny sequeihte, but Rrpreferablypiicatsd af &o8ite 5
Jeapntkeqarometess Expressiopovesiers-used irt ewkasyotichostgelis 211, 504
dyeasinfungi, jasect.plant, animal: bumagu er nucleatad celissfram otherine
mylicellylar organisms) will glgo.contain seqyences necessanfor e,
termination of transcrlgt!onsand for‘§ta}b|||2|nag thvanﬁzNAﬁj:S(JynchT]et loaons
B G8RcES ard Eomnionly avaitable from the 5" and, dccasionally 3, oo
PRSI SR FEGIGITS of Bikarytlie Gieviral DRESOF cONAR, Teggsiobulin

promoter, and from heat-shock promoters, provided such promoters are

compatible with the host cell systems.

Transcription of =z DNA encoding the WISP-1 polypeptide by
higher eukaryotes may be increased by inserting an enhancer segquence
into the wvector. Enhancers are cis-acting elements of DNA, usually
about from 10 to 300 bp, that act on z promoter to increase its
transcription. Many enhancer sequences are now known from mammalian
genes (globin, elastase, albumin, .~fetoprotein, and insulin).
Typically, however, one will use an enhancer from a eukaryotic cell
virng. Examples include the 5V40 enhancer on the late side of the
replication origin {bp 100-270), the cytomegalovirus early promoter
enhancer, the polyoma ephancer on the late side of the replication

origin, and adenovirus enhancers. The ephancer may be spliced into
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regions contain nucleotide segments transcribed as polyadenylated 10
fragments in the untranslated portion of the mRNA encoding WISP-1

Wg)giagg?z%% . Still other methods, vectors, and host cells Su'%ﬂao(, 014008

o the synthesis of WISP polypeptide in recombinant
vertebrate cell culture are described in Gething et al., Nature, 15
ti203:620:6 28 (108Dby IMemtet at @t Naﬁﬁe‘?%l@@l’-’% (A92YpRE Pie] FPHET;
@R ER 114058, d-LutiniRgibeastCealls: The host-eellsiusetddooter.
prod%&ﬂé@éﬁ@%&%&ﬁﬁ@@& of, this.dpyention saayLe:quItyEaddn @ungi,

vanety of media. Commerci 20 avallabl > media such H ST
11'()§|qma) Whnlmal ESse rTltlal %‘%‘ ditim ( MEM %nlgn?da R|’1F1>;i\1/lgll-1%g&§ S

T ) i DS M‘esﬁﬁealeagré@&tﬁ/ﬁéld.u BRIEMESHIAS afe”
chaitaiefordotudhgriresiodreéls. miatilitishanhy et tieffedidie.  Such
sdesefthed srdHammetaly, Methl &Nz 3844 (1979, Batnescetalompal 3.
uﬁf;%ﬁemtle% 255 £1980}, U:BaRat INOS: 25476 7okR4; 4:65:H866; These

OJZ 6(?6311%;1@'0 @ﬁél&:[t@éezzséglgenwp t%‘gé%ﬁgecyv Q587£Q%95.ated
. Us. Patent Re 30 ugntra ay be be used as cuI%u for the Cpost cglls: .
,‘E\rﬁlm%??ﬁese média may be suppFemented as necessary with hormones
PRSP other growth factors (such as insulin, transferrin, or epidermal
growtRtfactoryptsatts BecEdeh agesstaitim c?ﬂérid&%aldﬁ%ﬁ?m%‘gﬁ'éé‘i%ﬁn, for
=ang-phosphate), Huffergn{suchsascHERES), nutlgetidéde(such asconbinant
vadengsine and thymidine), aatikioties: (suchias ENTAMNYCIN"", driighure,

Arace glements, (defined a5 .inorganis compaunds uskally, presentat finakg,

concentratltc)lns in the micromolar range) a_nd_gTucose or an equivalent
energy source. Any / 35 Bther necessary supplements may also be

included at appropfai ditehtaiots-Biatiould be known to those
skilledrire thevairt. Fiéscultafe toNBITORSE stieh d5 EEmpRTaRarRE 1pH, Fnd-bis
the-hkecarenthose: previously usedawiththethosttelhselected fommercially
Sxpression.and will-he,apparent todthesosainarilyskilled adisan: 47 Wi
?(Q’Igg{l1%&9&“§CT%§20_&Q/(91&995§&5 Q%E?%%&%Bes Modified Eagle's
MAg]pI|f|ca}tlon/ExpreSS|9na(l§§ne a ilflcgtlon and/ar expresglon may, be
fReasUred in & ‘samiple diractly. for example, by conventional Southern
BSHHG> NSThem ’B}Gttﬁ“?ﬁ% %ﬁéﬁ‘fﬁﬁ?& thd E?&Hs%ﬁp?ﬁon RN 28
[Fhitshass S ProceNath. AckrR ScBAISEN7 79526955 28%°01980)F dcﬂaﬁlotffﬁ@'
{DNA analysts); or, kesitu hylbrdization, usiiy afeappropriatelydabeled o
qyohashased opsthe sequences. provideshbergin. Altesnatively, rantibediess
May.be emplayed that gan recognize specific. duplexes,.docliding DNA e

Eguu pll?é(rneesrwg Aa\xsdur%gégssar%rnng!*\LIA]\:}.cﬁrlr}llélbeybn%Sjupleéggrorgro‘i‘fth factors

(such as insulin, transferrin, or epidermal growth facter), salts

I

EP- I+

'f'.L

{snch as sodivm chloride, calcium, magnesium, and phosphate}, buffers
(such asg HEPES), nucleotides (such as adenosine and thymidine),
antibiotics (such ae GENTEMYCIN™ drug), trace elements (defined as
inorganic compounds usually present at f£inal concentrations in the
micromolar range), and glucese or an equivalent energy source. Any
other necessary supplements may also be included at appropriate
concentrations that would be known to those skilled in the art. The
culture conditions, such ag temperature, pH, and the like, are those
previcusly used with the host cell selected for expression, and will

be apparent to the ordinarily skilled artisan.
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10 DNA-protein duplexes. The antibodies in turn may be labeled and the
assay may be carried out where the duplex is bound to a surface, so that
upon the formation of duplex on the surface, the presence of antibod
WEIRY o e duplex can be detected. Gene expression, altgl%gﬁ§é? Pﬁé@?s
be measured by 15 |mmunolog|cal methods such as
immunohistéchemizglestaing ¥ itisd @ assay of cell

culture=0¢ b@dylﬂlftdfﬂ,ttﬂnrqu emeagém exegessgaégemi in a
smggychﬁ@ubppIesfaeseé%ﬁerlgnwoba%@&bem@l Séaﬁ&t:e_—en%/ﬂ!te%ﬁay

wr 58Pl ids, Inay be.giihermonqglonal of paclonal, And Ay RS,
prepared in any ma ma onvenlentg5 tlhodles ma o

Sequéiee Wis péW@bildedBFaaja?ﬁEf%g (Dxa
=ByHIREHC peptide tﬁaz‘§edhﬁhlﬂﬁ?e@mzeeqeeﬁeeezprevmeanﬁerewo#abeled
ragainstiexegenous sequesperfusediooWiSR Divdeand encadieghacively,
aﬁpeﬂﬁc@tihgdynepi@peoﬁecf’L&rifgzati@&hoflléﬂe?d%fze|y9§&meu25di@m§e9f
lWhﬁelgglmpﬁgag@é be.secavered-from,culfiyre mediym. ar fc;%mex%ét or

gll Iysates C!bnq_embrane bounglllot an_ be reIeased from the meén rane,
usﬁg a suita ae?ergenflso?utlon .0, ? THton-X. f‘ﬁﬁ) orb "§7‘ eenfymaai cne
2EREXVEGE. CelCEMPloyEd iR EXpréSsiotrat I SP-2e sy pe plid ESR Be =°
tHrrupted by vafiousphysicdl orehemieal ieans30csuchiias freezanthawt
agyclingy senigation:mechanicatlgiskgptions@recell lysing agents. It may be
desiregdte purfpWLSP=1, polyneptide:. fram.recombinantcell proteing or 1.
:helvpeptides. The following.procedyres are. exemplaty of SUIahle,: 14,
Qurlfjcatlon rocedures: pr fgggtlonatlon an an_35 ion- exchange column
ethanol | prempﬁa‘t—’on feverse phase I—ﬁgfjc Ehromatograpchy of Sifigd or™
%f‘f’ﬁ%éﬁ&n SkcHiride FSin SIS DEAE. GREmARTSRIsing; 2=cibedies
USHSLPAG Erarmmiomitraisaifate precipittiomdgel filtestionUsimgg forfluids
mexample; Sephadex-G4S; protel Abepharese eelurmasiocemavein any
mERRlaMinants-s4ch-as 49Girand metalehalating 49 cojumns-ta bind i nse  a

h23 f [= ""p d =] Qu Dd 60 ased
AL L s B
0

60@?&3%? Mmethods are known in e arnt and described Tor
fé?(%?nb?e‘fn%e‘aﬁécﬁ’é‘? K?ﬁ?ﬁfdﬁs?nséﬁiﬁﬁﬁlé’é’fllﬁ%‘%'(f%mp%copes
Protein Purificatior?-Prfachie SeBEE-Verlag, New York
(1982 Five qﬁuwmeatmstepés)iseie@te&vw&ﬁepeed forexamples onsthen
oBakiend widheprodugtiandarocess uaed.-and the:particularWISE-ire1 cased

:Polyreptife.aroduced.,, Sajuble forms of WISP-1 may.he employed.as . .

%\g}agonlsts in the_methods of the |n1vent|on Such soluble forms of WISP |
ma com}brlse ymatic cleavage. 1ls smpidyed In expression of WIS

1 polypeptide can be disrupted by various physical or chemical wmeans,

guch as freeze-thaw cveling, sonication, wmechanical disrupticn, or
cell lysing agents.

It may be desired to purify WISP-1 polypeptide from recombinant
cell proteins or polypeptides. The following procedures are
exemplary cf suiltable purification procedures: by fractionation on an
ion-exchange column; ethancl precipitation; reverss phase HPLC;
chromatography on silica or on a cation-exchange resin such as DEAE;
chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel
filtration using, for example, Ssphadex G-75; protein A Sepharose
columns to remove contaminants such as Ig@; and metal chelating
columng to bind epitope-tagged forms of the WISP-1 polypeptide.

various methods of protein purification may be emploved and such
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modifications, as described below (such as by fusing to an 10
immunoglobulin, enitope tag or leucine zipper). Immunoadhesin
Wmolecfu&ggﬁglre further contemplated for use in the methods herein.
WEBMmunoadhesins may comprise various forms of V\})Igyﬁ?zé)ﬁ‘g 14ye
the full length polypeptide as well as soluble forms of the WISP-1 or a
wfdgientthéreoh: |dmpatticwar emboismentsithemelesule=may it scher,
MEORAREISE @ fusionithe WISP-1pelypepticawith andaynuneglobulin:e6:a
sRAHGHAL regign 93@9&1@1@qgggk%ggngﬁgﬁ,bl%@ggnm@ Qhthe) . wne
munoaghesin, seh.a ision coildbe lodhe £ region of an g, . v.ove
Pmolect e.QFheﬁgp diohs preferably incude thé subs itdtion of a solu%fe
“fraRE neERraE dsRRGTFBeefet B inativertety TotaT of tiB-20R50KRTeptids
cirpiaed of at least one variable region within an Ig molecule. In a
particatadyipreferred embogimentthee neauneglobidindfusioninciudesthe
«iedinges Gh andCeHS, or the-hingeaGHlCH2 andwedd3:regions.ebaike
9L molecyle. For the praduction,gf immunoglobyllin fiysions, see also Ug
Patent No. 5,428,130 issued June_25 27, 1995 and Chamow et al., ,
B TECH 1 452-68"(1866) “The Simplest aid nio’t Staightforward -
MR RTURBRdHESIT YESigh EoMBIREa e Bifrfdingtotiaints) SeihesdHesint ™
Hiee R thioWisRh it e’ Feoregion ofan drmmbrogloblliniieéavy chvain. ==
Oy dinarily swhen pprepasiigdhe-immunsadhesisis: of dhe=present imeention:
Augleic.acid 3Q.encoding:thebinding domainef theadhesin wilibefused.

Sitgminally, to pugleic.aciheocoding the NAermins of Al unog: coutin or
|mmunogJILoQuI|n constant domain sequence, hFovyeverlN-Eerrrt]mfal fu5|fon‘_s._n
R8I0 poEsIBE: Fy Bically, fireuch fudiors thé énéoded chimeric ~ °° =°¢
PERAsE st Wil Fetairfaf EESPuptichaly activerRinte, CEINCEHS 19¢
rgonataits 35r0f the corstamt regiéarebin immmdeglobulirrheavyrehainos =
dousions ate-alst-made=todhe: Grterninds ob theiko-portioadnf &eonsta@nt:he
Homain.: & immediately N-terminaltodhe Ghliafthe heavy. chainor the 15
Louresponding region.of the-ight chain, The precise site at whieh, €1,

fusion is made is not critical; particular sites are well known 40 and may

S SBectsH iR Srder to optimize tha blological activity “S&cretion, o = —°
BihdifnGEiTaractefisties of A& imAffGathesin. £§WTP00671388052°>  ©f
PETAISAC06/0E4008 40 apreféped’embotielt; the‘ddhesin Seggéneens
48 fused terthedtevminusLof thesEeaegion: ot taxmunoglobulin G1 (1gG1) .
itis pessible fpfuse theentite:heavychrinsanstant regiondadhe, design
agdbesin sequenge, However, more:preferably. a sequence beginping in.5.,
the hinge region f#JS'E upstream of the, ELa ain cleavage sitg which defines
tIg‘i% £t diénica y (i-e. remé?a’ﬁcégﬁ%‘, ta ingeﬂ’l'”é fir$t residue” o | eavycha'ln'
RHSHEtERP région 5 142" GFanblogud Siteof Thvention, mucieic acid

encoding the binding domain of the adhesin will be fused C-terminally

to nucleic acid encoding the N-terminus of an immunoglobulin constant
domain sequence, however N-terminal fusions are alsc possible.
Typically, in such fusiong the encoded chimeric pelypeptide
will retain at least functionally active hinge, 42 and 2 domains
of the constant region of an immunocglobulin heavy chain. Fusions are
also made to the C-terminus of the Fo portion of & constant domain,
or dmmediately N-terminal to the (gl of the heavy chain or the
corresponding region of the light chain. The precise site at which
the fusion is made is not critical; particular sites are well known
and may be selected in order to optimize the bilological activity,

secretion, or binding characteristics of the immuncadpesin.
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other immunoglobulins is used in the fusion. In a particularly preferred
embodiment, the adhesin amino acid sequence is fused to (a) 10 the
hinge region and CE2 and CH3 or (b) the CH1, hinge, CH2 and CH3
W o%giﬁ{ﬁ%?“f}? an IgG heavy chain. For bispecific immunoadhé&im &, FHge/014008
immunoadhesins are assembled as multimers, and particularly as
hetergdimers aphetergistramers, Generalyithesg.assembletlised o the
ximmunoglobuling will have kown unit,d2 SUEes, A@Qaﬁﬁ&w chain ;
structural unit is the form In wﬁlch IgG, IghD,,and IgE. exist. A four chain_
PRt FefCatEtTh thiBhighsr “folEtiar Waight iRtunoglobuting: Igh
2ghatéralipexsnsas ApEmeEmeront fBUFIFASR tnité e BYetHReEbyR e ==
toksulfide=bandscigAglobubeatsrand octasienalbpig® globutirgemaytalsghich
aexistin radltimeaniedora in 20 serupasimtbecase wimutimer reach ebfieue
O_EOLﬂegwsgﬁgy@b%ékgtsﬁ_é%{]nge%&meﬁsnL_eVariw:Shea&enataaﬁs/g%ﬁgembzlgg of
mmunoadhesins within the scope . herein are schematically diagr
o B REL R 26 o) K AR ACLACH, ACLVECH g s
POACHEACHPR ABIEACH: AR R ACEVBCETVRET SACGESSE =° &
W CEOYHCRYLtE) ACLVEGES (ACESDr &' CESVERE, UL ATCH el
atChsAGE - (ACESVIHEH, oraikCl,-ACH) ; and (f) (A-Y)n-(VLCL-VHCH)2,
30 wherein:egeh: A tepresentsudentical oldifiereni-adbesin aminaseithiea
-Sequenges. VL isanimmupoglebulin light chain vatiable domain.Mafs.a.

dmmunoglobyin heavy chain.variable demain;, CLs.an immungglobuly,.
ﬁaﬁfaé ih constant‘cfomaln;dSS&. IS 1mmunog‘lojbu inrheavy chain o
sEoNStaRtHomaifi=tFs HirtEgergfeatsr tan £ ddSigites tife Tsitue
igfa éovalent creBsehinRing ayartdrrtiéinterdstssorBreditySthe fotegoifigs™
msirecitiseSwankhshownkey featutes; they denetihticate. joining (8) mrrotrer
domains.eki40dhe-immuinoglolulias, ber aredisuifidedaendsishowmnbul in,
Howiever, wheke sigh domaing arg requited for binding.activify: theyshall ,
be 50 WO 290 /1134 g PClT/U52006/0140£OSC cor%structed 1o be Jpresent
SBeIIm. n the cage © 1L imer, eachl o T}:x]e AOour unils may e Tlle
in'the ordinary locations whic ﬁﬁey occupy in the immunoglobulin

HNeCuIest AHt&hratively, the adhesin sequences can be inserted between
immuiisgiobtilirremiyeharraritPlight eRarrsehisentes, “Siehth4Pan s5°0¢
Hesmignegiobaliemeomplising eechimercdséavy chain is obtained. In this
embodiment,-the adhesin sequences are fused to the 3' end of an

(b} ACy- (ACy, AC;~ACy, AC;-VgCy, OF Vily-ACH) ;

(o} AC~ACy- (BC-BCh, AC,-Vuly, Vili-ACH, ©r Vili-VuCa)

(d) AU ~Velu- (ACs, OF ACi-Vily, ©F Vilr-BCl4)

(@) W Cy~ACy~ (ACL-Vely, or Vily~ACy); and

(£) {A-Y) o~ (Vi.Cu-Vila) 2,
wherein each A represents identical or different adhesin aminoe acid
seguences;

V; is an immunoglebulin light chain variable domain;

Vy is an immunoglobulin heavy chain variable domain;

¢, is an - immuneglobulin light chain constant domain;

¢y ig an immunoglobulin heawvy chain constant domaing

n iz an integer greater than 1;

Y designates the residue of a covalent cross-linking agent.

In the interests of brevity, thes foregoing structures only show

key features; they do not indicate joining {(J) or other domains of

the immunogicbulins, nor ares disulfide bonds shown., However, where

such domains are reguired for binding activity, they shall be
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immunoglobulin heavy chain in each arm of an immunoglobulin, either

between the hinge and the CH2 domain, or between the CH2 and C53

domains. Similar constructs have been reported by Hoogenboom at a
WP Fi¥unol., 28:1027-1037 (1991). Although the presé’r%‘é”&?%ﬁ‘?’mm

immunoglobulin Ilght chain is not required in the immunoadhesins of the
cpresewtinyertice, aresamnunoglsbulidiightychairmiglst beipresény eithery
ieovede Nty nassesiaied @ ar-athesin-immunoglobulin heavy chain fusion

15 pojypeptide. @ directly fusedto the adhesin. lnthe former.case,, DA,

lgggg{%lpgo%p |m[%1 v‘{jglolpulln Ingt (I‘hahr%lljsf%ﬁlcallg coexgressed WI h the

A éncoding t hesin- |mmuno 0 eavy%ham Risich T pro &in.
TSR EEErSn, T hYBE hdaBrrait aRGie Igitendn ffitast: =
tedvarBRflyiassbcidtet] rprBiide smsATTiUToGiobultlike 2Besttuchare of an
igomprsihgltvo tisulfide:hkethinmunegiobidinheawyehairblight chaipker
vpaissMethods syitable: fordhedqreparatian ofsushe sirictures are, el ¢z
aexample, disglosed. i L., Patent No. 4,818,367, sissred 28.Mareh 1989,
Irgmgnoadhesn;s are most convenllently constructed by fusing the cDNA
“SEqUETICE ENcCo g the adiﬁesm portion 25 in-frame to an immunoglobulin
cDNAPSERRRS TS "R RETEF “futonTd  YBROARTE SR dgobulftfidy e ntst
TEARARSD betrustly(setmwpaangionet alf Cehe61rE368-1318(E990yrandax
igtamenkovicat dligCell, -6611133:4444 (E99%)):sEhe latteniype effusion:y

aRguiresthe presence Qfdgregulaten-seguences fﬂéa%pfeéﬁéaﬁl CDONASH
p%@ﬁ%egd@o I9G &%@uﬁbaﬂ@sggn%a%@e@gﬂésgqn b%AS%@egor%ésdc%Qe,

ned sequences froEré [{NA rlesbderlved from's eqn or 4
perlpﬁerajlﬁooﬁ iLymurhochyf)es 161 y%ndﬁa?:blﬁ or byyﬁo neraS3ERER=°
&t (%Rinfé)a%ﬁﬁqu%? W@%NA@H@H&@H%% %ﬂésﬁ?‘%ﬂd%m
FFARTtRog|GBaTin= pares shthes imnithobtifesirvarednsertet rtahtiem irteia
wplasnhd 3bwvecttorcthat diecis=eHitient expeession in thenghosenhastcelise
siitanather-embodimet.the:\WISR 400 WISP- Lﬁﬂg@g@aﬂﬁtlmﬁ%%ry chain-

ﬁgﬂgleanqwqgj@g by ml@mghes{&ggﬂgr @elypapgldgrg%gﬁ%%na YANEL,
norlprotelnacegus VO aYmerS & po Q/ethg/lene glgc n@:

po‘llypr&e)?leanréa glgcol or yoxya enes i the manner set 40 ‘%értjhs y &7
l@%@%aﬁeﬁ% ~4%40, 833%““21?12@@18%79“54 30FA%4; 47670, 417 B FIETGDY

%Fﬂ%i?@i%@ﬁmrféﬂﬁéﬁ likEEMEEEURESTSRIETE ag"B52AN0O 20067E1840P portion
iIRCTHIS 20064014008 polyghitamatevSuchrpegydatedHfermsmaybeion to
serepareduusingrieehniquesJkhewn i@athea@gel-ﬁéloﬂ’é%czipagé founs Of.rurso
the§9 moleculesaare also contemplafed by theinyention,,"Leucine zipper’

%ltgmlm"‘fﬁe %gy sed to 5 refe&to a Ieucil}%e rlch se(auence that

sion  requires the
ances ronunes ordnves
presmnce o: Ig regulatory gagquences for expression. aDNAsS encoding

IgG heavy-chain constant regions can be isclated bazed on published
seqgquences from cDNA libraries derived from spleen or peripheral blood
lymphooytes, by hybridization or by polymerase chain reaction (PFCR)
techniques. The cDNAs encoding the “adhesin" and the immmoglobulin
parts of the immunoadhesin are inserted in tandem into a plasmid
vector that directs efficient expression in the chosen host cells.

In ancther embodiment, the WISP-1 or WISP-1 antagonist may be
covalently modified by linking the receptor polypeptide to one of 2
variety of nonproteinaceous polymersg, e.g., polyethylene glycol
(PEG}, polypropyiene glycol, or polyoxvalkylenes, in the manner set
forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417;

4,721,192 or 4,17%,337, or other like molecules such as

B1



10

15

20

25

30

35

40

dimerization or trimerization of its fusion partner (e.g., the sequence or
molecule to which the leucine zipper is fused or linked to). Various

“JS%CQ%% f‘ﬁiﬁ){ger polypeptides have been described in the art.g%&&éz&,{m 4008

Lan Z at al., Science, 240:1759 (1988); US 10 Patent
WO 94/10308; Hoppe et al., FEES Letters, 344:1991 (1994); Maniatis et
ralysafiies 34 1: 2401 989y L Thes & Kilfeddn e PARPRHEAppretdate thiatares
KHewcinenzippersequence may be fused at either the 5' or 3' end of the
WISPrLoi: WISPsd-antagepist malacule, 1Ehe 4 SRl palypentides:afthe
HRresentiguention may.glso,be, ; %gppq'@eg In.a.vay {9 Jorm chimetic
melecyles by fusina ine, polypeptds,to another, heterglogous polypepide
Gt Siminio acid” sequence. Breférably; Sudh Heterologous pofyp&ptide of
“ARFRY AL B UehBaTsan e HEh aét< t6 SligiRterizerthE chiméhe
srpiectierintoirembodiviént, sbehlawchimericroroletuléeemprisésaged
tersionvat-thes20MASRE- 1 polypeptideavithiatagpelypepticie:whisks pravides
2R epiéepe dowhich-anantitag antibody;canselectivelybind.the gpitope
48g..Is generally.plaged at the aming. o carhoxylderminus of the, o,
ol Pe_ptlde_,. The presence of such gg_l;ope-t%&] edformsof the _
ﬁgé’%ﬁépﬁ B RaH e datectddHding Antahtibo )ﬁg%)g'aingﬁﬁ% flgosd i che
PBOIYPeptiteE ARG Hrovidion oftfeBpitopectag eisbles e poljpeptids to
dsreradihe purifredby affimty prifidaton asirf 2 laptitagantibodysonie.
anotherdypesef affinitypmatibethatbindsde: dberepitope 1ag. Mariaustag
&QL&%%@@SS&?Q&&UQ%:rﬂﬁ%%ﬁ@r@@@%@%&%&@é%‘%%%ﬁﬁfy%g Ithe art.
nclu istidine (paly-his) or -histidine-glycine
RS ol e thE 1 A (a0 Bl pii e antidy 1oCAS
TSt . oL~ G BB g2 150 S (LSRR e Ereig arfcte
BEYCRCE 7426 BF0 YA BT AR F O PLO Hiiibothe S thetet TEVAACaF e . I
Jvio|ectdivgrd - Celitilar Bivlogy: 6:8650-8616<«(%985); anditheckerpess
Smplexaigs:35 Glyeopraieinnd fgDbtag ard s antihedy{Paharsky etal.,
Rrotein, Engingering, 3(0):844;553. (19901 Qiheriag:polypeptides jaclude
ihe,Elagzpeptide, [Hopp atal BloTechnology. 8:1204-1210 (1988)]; the
KT3 e itope p%%tide Martin et al., Science, 255:192.194 (1992)1' an
St epitope peptide [Skinfer Bt "5 Bidf CHEm, 4g™e °F e
TEErEE 63 156 6 1T EN - ShtRBST P ere 2o sratiivpeptite 4§ 52 WO
2ZO0B¢P1 3302 PCT/US2008/014068t feutz-Frayemathretaks Pigc. Natl.
ACatk FehidJEA p6 7:6393-6 3AiF 1 Q90 . dEis eontepplateshthat, using an
ARt-WISR:1 aniiodies may.alsq-be employed inthe presently.disclosed
methods, Examples of:such. & malecules include;neutralizing or. blocking

antjbodjes which can ' ,
antibodies are well known in the art. Examples include poly-

histidine (poly-his) or poly-histidine-glveine (poly-hig-gly) tags;
the fiu HA tag polypeptide and its antibody 12CA5 [Field et al., Mol.
Cell. Biol., 8:21B8-2165 (1988)]; the ¢-myc tag and the 8F8, 307,

6810, G4, B7 and 910 antibodies thereto [EBvan et a&l., Molecular and

Cellular Biolegy, 5:3€610-3616 (1985)]; and the Herpes Simplex virus

glycoprotein D {gD) tayg and itg antibody [Paborsky et al., Protein
EBngineering, 3{6):547-553 (19%0)]. Other tag polypeptlides include
the Flag-peptide [Hopp et al., BioTechnology, 6:1204-1210 (1988)}]1;

the KT2 epitope peptide [Martin et al., Science, 2855:192-18¢ (1%92)1;

an  -tubulin epitope peptide [Bkimner et al., J. Biol. Chem.,

266:15163-15266 {(19%81)]1; and the T7 gene 10 protein peptide tag
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reduce cancer cell growth, metastasis or motility. The anti-WISP-1 may
be monoclonal antibodies. Monoclonal antibodies may be prepared using
i ethods, such as those described by Kohler a ijste]

“R?;%{jﬁrgé?@%ng 10 (1975). in a hybridoma method, a mouzg%}é%% gf?%‘rm

other appropriate host animal, is typically immunized with an immunizing
GgehttErERER nfShdty teBipat froduciB aréEapitie SfpFodaciig?
{aagibodies that will specifically bind to the immunizing agent. Alternatively,

the lymaphecyiescmayhedmanaizeddn-vitee-15 The isnunizing agent wil
pically include a WISE:1 polypeptide.or afusign protein thereof, such as

gl\le\(:ISlFé-sl-I%ngfugon Q{l%eégianenerally eégqceirz?gerg?a@%%ldb ood hich
“Ymphocytes ("PELs" are used if celfs of humart ongin are desired, or "
“SptEEn TEHEDr FFipIF TS cBRS A e Pl MtftHudiian nifntahan s -2
TSEuPcesafs desitetR e P@dymphocytes are then fused with an

immoratizedce!| dine ugingsamsyitable-fusing agent, suchi asspolygetylene
sghicals tosformaashybridomazeell {Sading: Mepoclopal Agtibodies:s
(Egmlple%?‘gdhﬁ)@ﬁgﬁg ’tégﬁgg,mécrﬁaﬁs,’ Qf.x%@@z? pbrs 9c_>_t Oe_Br]—'a propriate

h@pggt@{l\iaedicseu Iir}ggl re usually tran,sg‘:ormed mammalian cells, =~
particulany myelorma celts of 25 rodehit, Dovine and Atfifais Srigit S+t
RPARY P&t 0T GUER TR/ SO MEEcEREHESs S ePamiBRiye e THERYBRdOIHa
véellsrry Berultubdddnta $tabloueidting myedium thasprefevably the
lgeptains ene:nr motersubstancesithat inhibit the growth or survival of the
unfused. immenalized sells..J5or example.if the parentat eells lagk they s ac

<gnzyme;Bynaxanthine, 30 guanine nhogpharibosyl fransferase (HGPRT or
HPRT(;, the gylture,medlum far the:L hb%brlgomas typlcaﬁ y wil include

hypoxanthine, dminoptent. and thymidne CHAT Medium™ WHiche “e9
Eubstances Prévent tié g wtR S MG PRT @ fitTe AE ERTI P reTSitaePde
SFAMOFERi ZEa Tl Irmes aresthosertidefuse 85 effioientlss swdportistable
Iighdevetexpression Dfsantigody by theoselected aatibady<preduging
scelispand-are.sensitive o medivisuch-as BATmedum.Mare
wRretered iomopialized cell lines, are murine myeloma lings, which can be

-obtained, for instance, from The Salk Tstitite Cell DSty enter,
&anriego. Calfornia and the 0 American 3I%pe Clftre catfeciion, e
%Hﬁ%@gs% ViR BRI TRy E10 gt ShdSRouSE-Rarmaf ke tEfo /e ma
reefe S|lsE heve een deseribed Fora53 WO 260611E840Reloma cell
IREE/ 520061614008 thenprodastior ol human-mendelenal antibediess1.e
ckﬁ"@_ﬁb@ rmeliikﬁﬂ%bl_ﬁ]@ | gré&%@ﬁ@lﬂ&%@ﬁ Bﬂi’eg Qur gtal. .menoclenal: .+
:Antibady.Eradugtion, Technigyes.apd.Applications, Marcel Rekker, Inc.,

F%I:re V\e/x!.r%"gggé,(l.ﬁ?? Yi“lig p;ia:?e]f;gﬁ)’cells lack the enzyme hypoxanthine

guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium
for the hybridomas typically will include hypeomanthine, aminopterin,
and thymidine ("HAT wedium®), which substances prevent the growth of
HGPRT-deficient cells.

Preferred immortalized cell lines are those that fuse
efficiently, support stable high level expression of antibody by the
selected antibody-producing cells, and are sensitive to a medium guch
as HAT medium. More preferred immortalized cell lines are murine
myeloma lines, which can be obtained, for instance, from the Salk
Ingtitute Cell Distribution Center, San Diego, California and the
American Type Culture Collection, Manassas, Virginia. Human myeloma

and mouse-human heteromyeloms cell lines alsc have been described for
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5 The culture medium in which the hybridoma cells are cultured can then
be assayed for the presence of monoclonal antibodies directed against
WISP-1. Preferably, the binding specificity of monoclonal antibodies
Wﬁ)r(%%%@é@% the hybridoma cells is determined by immunoBFeTél%%%g%%l%orﬂs
by an in vitro binding assay, such as 10 radioimmunoassay (RIA) or
RN AMRe-dinked dJnrdanaksotent assayHIiksA) xSueh techniguesand
1855a)8 argskppwa-isthe art. .khe bindingraffinity gfthe saoneelonal

_antihody can, for example, be determi y S rd analysi
b et o 07500 Fioet) 1 er e T
YeSifed hybridoma cells are identified, the clones may be subcloned by
limitingPdileitioTy s Feedirearist grons By Staftkr - ahethisds {eodifty °2@
tBeiprey. Sutableculttne mediefer thisnpurposelincludedorsexampted
a%ﬂxb@@@@ﬁﬁh&qd ifiedrEagies MedivmanRBMI-1648 chediu®hocional
aﬁ%%mté\éegeo%@/'ﬁ%ﬂ&%%&%%&gaye@@sg KWL IR MivRaS20 ascites in a
.mammal. The monoclonal antibodies secreted baystsge su%gL%ggs may be
*[SOAt8d"6r puritied from thé culture medium or ascites fluid by
TAGHEBA T UTnBY I BP U BtRifCAEh PPOCRRREE ¥tith 3 5or (Fm1sn) -
exempiehpioteih S epiaiosechiehoxyiapetitecehronTato GiapRYS gel 25
agleictropharesis, wdiabySisi=0r affitityichrematographyy TEnebmoroctonatd by
wantivadies. may:alse he smade by, recerabinant DNA1 metheds: such as:zo
thase described in U.S. Patent No. 4,816,567. DNA encoding the
monoclonal antibodies js readiy isolaied and segyenced USing., ey ey
conven%onarp‘?oc‘e&uyesh(lé. ., by using oligonuc eotide probes 3Q1ﬁ1at are
bea PApTEBE DINding eHEH Gty t Y e THESaIfg e RBaly aRdight
mefrafsy ofad proraeiiial afitivedies Freshyisddoiarcellss SErrRPEs a
iprafetee disousgenof suchDNAC Gnoedistlatedsdhe’ B NAGHTay cberplacaek ¢
B BXPressionvectaks, which,aredben transfectedintachest.celis-such as
al;cg%?&j g@lll?g,”&;mp_ COS cells, Chinesedhamster 35 ovary (CHO) cells, or
myeloma cells that do not otherwise produce immunoglobulin pratein, to
o B el e e e Sy e e e
‘S FHE DRI HS NTAF bE*EHEE: BrExEnTHie By Stbstittiting the
wodrRy Seghetiteforiiiian BEavy SRt iGREIITAHEDhStAHt d6mafis in
Pplace.of the-homaloggusr4&:muriteseguentes, domisorratial, Pedc.
Nat-Aead-Sei- 8151685k (19843 sor-hy-covalentlyjoining to the
immunoglobyli, coding, 540, 2006/113402. RET/US2006/014008 v
squence all or part of the coding sequence for a non-immunoglobyin
poly eﬁtiae. ypically such non-immunoglobulin po ygeptlges are
?ﬁﬂ?égﬁﬁe?Fe monoclénal antibodies is Treadily istlated and seguenced

using conventional procedures (e.g., by using oligomuclectide probes

that are capable of binding specifically to genes encoding the heavy
and light chains of the monoclonal antibodies). The hybridoma cells
serve as a preferred source of such DNA. Once isolated, the DNA may
be placed intc expression vectors, which are then trangfected into
host cells such as E. c¢oli cells, simian COS cellsg, Chinese hamster
ovary (CHQ) cells, or myeloma cells that do not otherwise producs
immunoglobulin protein, to obtain the synthesis of momocional
antivbodies in the recombinant bhost cells. The DNA alsc may be
medified, for example, by substituting the coding sequence for human
heavy and light chain constant dowaing in place of the homologous

murine seguences, Morrison, ef al., Prog. Wat. Acad. Sci. BL, 6851

{1984), or by covalemtly joining to the immunoglobulin ceding
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for the constant domains of an antibody of the invention, or they are 5
substituted for the variable domains of one antigen-combining site of an

W%nt})t%od}/ of the invention to create a chimeric bivalent antibod
2006/113402

comprising one antigen-combining site having specificity forP\%ﬁgggfmgﬁgms
another antigen-combining site having specificity for a different antigen.
stG@immefic orhydrid ahtibedres alsosemyeiveepieparedor vitronosingul in
pkneyepdn@thods in synthetic protein chemistry, including those involving
crosshnking Agenis.For.example, IR0 pSMmakbe Lonstiicied  eq
£ag & gé%lég!a\n% exchange reaction %CP%H‘“%@“L” 4 fhigether bond, ., ...
IC—_1§<anj 160 Stitable reagents?orlfﬁls purpose i include |minotrh|01fa¥e
Sﬁﬁﬂtﬁ%ﬁﬁﬂ-iﬂﬁeﬁ%\ﬁ%ﬁmﬁﬁnﬁﬁ‘ﬁeﬁ%iﬁ@I8%§ﬁtﬁﬁé%ﬂ§ﬁ%a?¢%?s8f
pepiodacedSith dsvdestribed iniitides etbinsrEB8ireiens, antibody
40814 3724 4dn €1 987 )geCoupling ieksuthesinglerghain: fragmentsusimgse - 1
variguis:- linkersdssdescrbes iy Kot et alinBreiein:Engingerings aifferent
40:423-433 (1997). A 20 variety of techniques for the recombinant
production and manipulation of antibodjes are well known in the art.
" B B B G T B OPTR ES T Py T Ipac b
VSKMB IS TS THIE dEs CRBERSH Greatsr iRt At TEBwW Y () Manidanisednose
santiboties25Geierally sadnimanized erribddy Hagars orproresammno
@eitk residges:iniyoducied inidd Formanorduinan. saunge. fohesey a
#19P:human..amine.acicth residues ara-offen Lefarred:o- agiperbose
fesidues, whieh, are tynigallytaken from.an. Impert; yariable domain.

Humaguza ion can ge eﬁssentia}:llﬁy [Eerfogmed followin%éhe method of
Winter %11}? 30 c‘jiol-l\l/vo‘rfke]FéEl Sﬁ%lﬁes etal; Rf’a%ff?e? 30T 2-§§%n(f§86);
RiEchTaAntF et L aPiNaflré 3325323 S22 @088 véthiotyfen’éfal.; Science,
23911853471 536> (2988, byrsabstitatier rodehtCDRor CDReqieNnces
desdthiegorresponding sequences:of anhummaniantibody 2 Accordingly) such
vhuranized antibadies:are whimede:35.antbpdigs whereln substantially
J4685.10an an infact buman varable domain has heen substityted by the .

corresponding sequence from.a nton'rQu:—mansel;fc'es" In practice
Runmanized antibodies are typicaly Auman: anti

mMeric o
lllustra e

Sdies 1 Which s%krjﬁjél&%R
TESIAERS ARt PORSTBRES o ERF FESIdtTEE * ar8%S ii¥stituted by residues from
analogeus sitesdniodentatbagisodies. 55 WO 2006/1.1.3402
PCT/US26061014008mxkris-kpantantthatantibadies beraumanizedith
+etention of high.affinityfor the-aptigen ang.other favarablebiological numan
Hrapeties: To.aghievethig gaal, aceording fo aprgigredmethod.. wnicn
are typically taken from an "import' variable domain. Humanization
can be essentially performea following the method of Winter and
co-workers [Jones et al., Nature, 321:522-525 (1886); Riechmann et
al., Nature, 332:3232-327 (1%88); Verhceyen et al., Science, 222:1534-
1536 (1888)1, by substituting rodent CDRs or CDR seguences for the
corresponding segquences of a buman antibody.

Accordingly, such "humanized" antibodies are chimeric
antibodies wherein substantiallyv less than an intact human variable
domain has been substituted by the corresponding sequence from a non-
human species. In practice, humanized antibodies are typically human
antibodies in which some CDR residues and possibly some FR residues
are substituted by residues from analogous gites in rodent

antibodies.
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humanized antibodies are prepared by a process of analysis of the 5

parental sequences and various conceptual humanized products using
W 5(3&}1 515|onal models of the parental and humanized S %1??%%@0 4008

hree men5|onal immunoglobulin models are commonly available an

are familiar to those skilled in the art. Computer programs are available

whichFitluistrafeeridelisplay abaste afr&s-diHneRsidar1bhconteRTiaRoRal
nstictafesiol setected candigateximmuhegldbulirelsequirices.chispection
pobthese-displayspersits analypisof thedlikehsraele of hexmsiduasindbe
hmgt_ﬂgganganiﬁaﬁgwqwea%gm%mg'%bBu@c%%gusy%%aﬁsy;eo%n@h@'s

of reglo{ues that influence the abI|ItX of the >.can didate immuno oblll.lh{wnto
PBind its antigen. T 15 this way. PR residies ¢an be seletiad ansd R
tE‘é‘Fﬁbﬁ'?éﬁWF&ﬁﬁﬁe“‘t?&ﬁ%%r%%@ﬁn%aﬁﬁﬁ%ﬁ- s%’%ﬂlé‘ﬁﬁ‘é%‘?ﬁ attherdesired
Tantih oy ohdraeteristicrsathods inoesed=affintrfortveaaggetb le and
saatigen(s)ais achieved sin.1geaeral rike SDR resigues:are-ditectly ard
=mesksubstantially: igvolved inminflienecing antigendinding. 2Q4i} Human

%QE'QQ%%OEM”Q&@QQ ecs'oé‘é"s '1%%99&‘3%%?&9@%&%1{&@8[ idoma

method Human myeloma and mouse-human heterom eloma cell lines for
“fe Ef)nr‘(:)?:isuctlon BFRUMAN MoRSEfoNar Bhtibodiee hiave baa testribed, for
1é§%%ﬁpfé’}ﬁy¢l€o%%r? FARIRTU HBI.til33f‘36(§1‘f&9wf)‘?faﬁ6%%&8tﬁ‘a'é? 25al.,
iMomocloral AntisadyRrodictiorr e cmigues arid Apptications;c GGE%LJP-@?PE
t(Maseel Dekker thc sMNevaderk k98491 s naw possible 48 predyes. 1n
Hransgenic:aninals (6. 9-4nieg) that Ake capableaiipen imeaungat&as&tsus
LRrpducing a repertoire of human, antibodies in he,absence.of ;o.ic, sucn

endog Jenous |mmunoglobullp productlon 30 For example, |t has been
“Ges c“f)eﬁ that the HomoZygotts deiafiorr B H& Sitibd yaﬁeavy Ehain™

EolaTinioy reb?ﬁn?%)lﬁéﬁ‘élﬁ? cHif&riE %"‘r&yg"é?% T nitbERETiiCE tésults in
igoripteteinmmbitiowoiiendogenenscantibody production. Transfer of the
human germatiRe-Hdmmuneglebulin gene array in such germ-line mutant
mice willkeswlt-ipthe. 35 i}!@ﬁ&ﬁl@@ Qfaaumaaa@@tippcﬁgg wpeR; aptigen

gngq{¢§§§ :r%/glol‘gg‘k%%ovgg %um rol?ete%g Aéq.%gtasc%lp§ QQ 'for
2551 255 (1993): Jakobovits et aI Nature 362 255-258 19935) Mendez

S RS Iéénelf% F15" Cfﬁ’élfgé][f@ﬁ?ﬁ 458 flﬁrtherel‘gmprove?jl%e
ft%‘clﬁi*é‘fﬁiﬁ ary H‘&V@‘Q’en&a@ﬂﬂé’iﬁﬁe éﬂﬁr'arf’sog?ém@?ﬁi@e E@dd@ﬁ@ji’?ﬁféd et

@ff;m;sﬁulmm@smammodm Thisavassachieved by 56 WO
2006/1;13402 REIWUS2006/014008 -gernyling-integration ofnegabasena:

a*}lé”%%‘g!g%%Vyu%%%'rlm&gﬁm*}%moé éﬂn&'&ho L mice with deletion intg, . ...,
endogenous JH_segment as describe

antibddies in the gbﬁence of endogenocus lmmunoglobulin producticn.
For example, it has been described that the homozygous delstion of
the antibody heavy chain joining reglon (Jy) gene in chimeric and
germ-line mutant mice wesults in complete inhibition of endogenous
antibody production. Transfer of the human germ-line immunoglobulin
gene array in such germ~line wmutant mice will result in the
production of human antibodies upon antigen challenge. See, e.g.

Jakcbovits et al., Proc. Natl. Acad. Sci. USA 50, 2551-255 (1993);

Jakcbovits et al., Nature 362, 255-258 (1883}.

Mendez et al. {(Narure CGeneticg 15: 146-15& [1997]) have further
improved the technology and have generated a line of transgenic mice
designated as "Xenomcuse ITY that, when challenged with an antigen,

generates hicgh affinity fully human antibodies. This was achieved by
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above. The Xenomouse Il harbors 1,020 kb of human heavy chain locus
containing approximately 66 V. genes, complete Dx and Jy regions and 5
three different constant regions (, S and x), and also harbors 800 k
WELANEH R4 cus containing 32 VK genes, JK segments and ER é%%g%ﬂ(}ld-ﬁ(}s
The antibodies produced in these mice closely resemble that seen in
ghamans:irt-atleespieets ah claghirggehevrearafige rient; asseilly; ahdin
1eeperigire mlbe hurpamantibedies arenpeeterertially £xpressed avecdidea
agep@ge@gy%{éﬂamgsz@%@&%leﬂ%én@@@gﬁ@@;ﬁ WR6SEAReNt that, .
RIRyents gene earrange ?eé‘k'“ ihe !;,"“'E,!Q&b'? A'teﬁ‘%;’e% the phage
displa technofogy"ko afterty P at af NatlJre 48,557 can
“Becisedts ﬁ?ﬁﬂtﬂlﬁ’iﬁﬁ%ﬁ%ﬁiﬂ%di‘é‘s Qrfehant bo&f}?rab’?ﬁeﬁ@?ﬁﬁﬁtﬁ?o
xfrom immuneglebulincsatiablent)/y 1 5rdaramia genedeperoiesdram senes .
~ypimmunized. dongis-&cqarding fo this technigue.antibody,V damajn. ,
genes are c:‘LI?need in-f gmegqgcﬁlﬁherea maégr or mlnor coat er%gln gene
];r. filamentous Bacterl’o lh SUch_ as M13 or fgdﬁ and dlsp ayed as
“RRSEIGHET antB6dyPag rﬁﬁ?ﬁgoﬁetﬁear§u ﬁ’ét%eéf’?ﬁéaﬁﬁég‘?{ﬁﬁ?ﬁ gRg over
SBERIATSE ThE filIPEDUR P it e 20 EontinS WA Res trartfed DN ATEGpy
rofttieetphage=gerome;selectionsthased o thedunctional properties of the
antibody-also vesult inselegionoiths ganaenceding:thesastibody: 1.
m%l?i%'t'ﬂ&th%e propgiies, ThusJhe, phage mimicks some of 1h8,q;ec
E&opegng l;che Ben SI Jl_:;hag_; dlsglj}/ can becp?rtgr edina \g’i\rle ¥)of
ormats: for 25 their review see. e ASON, Kevin . and Chiswel
B ?enﬁﬁﬁgﬁ?@b?ﬁ%r?’fﬁmsﬁ%?ﬂ?ﬁﬁB?Slc?g%??%m%‘?i“(jfﬁ%iosé\i@ral
Lsshréasof VRgEPRIBefRTiE camBe Gsedforpiiatie disprayirCrackson et
mali oNature:852, 624-628t1830dyisolsied aidversearray afantipioxazoone
aantipodiesHion.ai smarandos cambinatatialdiyary ebVo36.9enes the
Sedyed Uﬁ@h@% %9&@””@5?&9&'%@ fepertaire. of M .gepes
fro«g;1 unnlmmunlze qi@%rs gan be const{ﬂucted and antlbgdleﬁs loa

e~ :Lan
glverse arrayo antlgens Incluaing §Ve|? antl ens car?ebe isolate

b@é%%n?%ll‘i}‘r‘:ol%ﬁfﬁé‘iﬁaelté’EﬁTﬁ?ﬁﬁé%%@%cﬁb@d*ﬁ)‘iﬁﬁ)i’g?k?jeio al =T dr

BIGICPF?, 58189 FEPIIT)COHGTIff cCaL ENMBORI 3512, 795734

A998} rsa ndtural inmuhesesponses antibody genes-gecumylaté the B-

dautations.ad ahighsrates(sematic fiypermistation): Seme of-the-changaes

dntroduced.will conferhigher affinity..and B cells displaying highsaffinity

uur@% PIOMROAIROIN, ALe Rreterenialy replicalad %%Q'ffefsm'ateld
his natural process can e

iifificked by EMPIOYIRYTHE té%ﬁrﬁau‘ésﬁﬁoWﬁ BT 2B 13403 ="
ﬁﬁ@ﬁlusmﬁﬁ)fﬁéeﬁ?és@%ﬁa AeSRuffifeleMarRs H'ak s BiBF et H{oPIG,
SFE9-T 88 E882Prclrethis-prethedz th eraffiity oftipiimeary diumiamantibodies

sebtaingd-ived from the spleens of immunized mice. & repertoire of V

genes from unimmunized human donors can be constructed and antibodies
to a diverse array of antigens (including self-antigens) can be
isolated essentially following the technigues described by Marks et

al., J. Mol. Biol. 222, 581-587 (1891}, or Griffith et al., EMBO J,

12, 72%-734 (1993). In a natural immune response, antibody genes
accumulate mutations at a high rate {somatic hypermutation). Some of
the changes introduced will confer higher affinity, and B cells
displaying high-affinity surface immunoglobulin are preferentially
replicated and differentisted during subsequent antigen challenge.

This natural process can be mimicked by employing the technigue known
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by phage display can be improved by sequentially replacing the heavy
and light chain V region genes with repertoires of naturally 5 occurring
variants (r £ert0|res) of V domain genes obtained from unimmunized

WibHErE s technique allows the production of antibodies Bnt GiiBL 18

fragments with affinities in the nM range. A strategy for making very large
sphage antibodylrepertores{also Anowsi casstheanother-ofraltkbranes?) ; .
hascheendesctibedhy Waterhause at:0:3h, NuehAcdSBeS 2lvtained
&%g@%@ggﬁﬁﬁtﬁw ﬁ@tﬁt@g g@%@tﬁ%&%ﬁ%&ﬂ&tt gftﬂy%eavy

antl dies from rodent antibodies, where the uman antlbod has similar

atjflnjf%s A ShecifCHicE (B8 Lamting TonentantiBody Recording to this
FHARORIWHIEHR 8IS SRS et o 8pﬂﬁﬁ?elﬂr@ﬁﬂﬁtn@btﬂﬁéwe§t9%r
YighteliziedVdtscdemalfi e redircnient Bivitodies pbtdimeddoygghage
=glisplayitechai)ua: isceplaceshatill: atepestoite of fayman ML emain.genes,
sLheating f@g%ﬁcthm@&‘}hi%@%é&éeQHQQ};%@@Q@QQ&E%%QQS (igtt%pl@ztm
gf ,,legn yariable c&pgbpe of, rest)orlng %furlc%gsngl %nggzgn an ri%ussﬁlateét

i.e. th eepltog dgoverns Im rlnts the ch0|ceo artner w ent
3

Hrdctesis fpeatEa5n Sidef 16T %%én%é%maﬁtﬁfg FBOEM R dtdth>a
Ruhian &RtBTY s BBEINRE-{SSE PE TirerappliealiorP e 081662 13
hpuih shed dofprik9083) i Uinlikéaraditionadlinearization iekrodetite
santibodiesby-€ DR:-grafing, histechnique provides:campietely human
artibadies, which havenq framework or DR residyes; 23 of rodent

d%gg_gl égngl%%ussed be|0\éli thcg antlbbgdles gf the nveentél gta}y Qg{&l
comprlse monomeric, antlbodles dlmerlc ant |e§ as we

S TRATERT SRS D ARTBOIES. ﬁ&‘&é‘aékuﬂeﬂlo‘}’ﬁtﬁ’e SR Hiay st
rSAER e GRAGHRAlentTorfTe By techridEes Raswitinthe solarion of
bivieth ods {8y eparhgemonovalent antibddies &resdlsonwel-kiiowaidg the
saHe Far. examplep ong-methedHnvolves: ircombinani-expressieRc0f - .
simmunoglobulin light chain.and madified heayy chain. . The heavy, chain is

vtrgg!qugitgd gei{tu%raarllyafalt any. omt |n the Fc reglorﬁ gp as to prevent heavy
chalr crosslinking. Alternati ve\é the re‘Tevant 3?% aelne regaues are

*20BEtitcited w?tﬁsﬁﬁ%the%pa*ﬁt acic re8tigéor S RO CR s
Oﬁréﬁéﬁ?‘br%@*’s’rﬂ?ﬂﬂﬁ@? (7)) BR¥peEric atfiibSaies Bispetific aftitiddies are
arrrietBakpreferablydilisan drl diubrarized, faatisodiescthabhavesidues
dgindiaghspecificities for at least 40 two diﬁerent antigens. In the present

case, ane ofthehingding,spegificities is for WHSR. ﬁ%@e@ﬂlmgy bISpeCIflc
O%@ygnaq|§ 58 WQ,2006/113402 PCT/gszoog,/omoos egifically

e IRONOMeT Ly,
bindin ISP-1 or WISP- |var|ants an anotherr&NN amlx

ag multivalent forms of antibodies. Those skilled inm the art may
construct such dimers or muitivalent forms by techniques known in the
art. Methods for preparing monovalent antibodies are also well known
in the art. For example, ons method involves recombinant expression
of immunoglobulin light chain and modified heavy chain. The heavy
chain is truncated generally at any point in the Fc region so as to
prevent heavy chain crosslinking. &alternatively, the relevant
cysteine residuss ars substituted with apother amino acid residus or
are deleted so asz to prevent crosslinking.

(iii} Bispecific antibodies

Bigpecific antibodies are moncclenal, preferably human or
humanized, antibodies that have binding specificities for at least

two different antigens. In the present cass, one of the binding

specificities ig for WISE-1. For example, bispecific antibodies
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member (e.g., WISP-2, WISP-3, CTGF, Cyr61, or Nov) or other molecules
such as CD44 are within the scope of the present invention. Methods for

ecific antibodies are known in the art. 5 Traditi gﬂj
recom%l%aar?t production of bispecific antibodies is based o?’ ééf sl sons

coexpression of two immunoglobulin heavy chain-light chain pairs, where
SRS TG Hedvy ‘clanes Weife HifferBRikspeticifiess (Miflstoiptand Cliefonily
niigtere (805, 5375539, (1888) k.. Bersiusewkthe aandein assomaient ofcules
simamuaogiobulin haavy anddightghaiasythese-1Q-ryhridanas. .

(quadyormas) etstdrrgel%r)%teytetm'ét%%ﬁtolétedgffgrsfttnsttt'Q%dxhehart

T cc)letculeslJL fwhrch on%lgne has thg correct bispecific structure
pu S icanon Of the cieaatas e Which s usug)aﬁ onecb Va1

b&ﬁ?Sn?ﬁt&&Faﬁﬁ?"s’f‘éﬁ%l%“rﬁﬁwét“&u’rﬁﬁé?%%tﬁ@uléﬁd r‘c‘%ﬁfét Peﬂf&s are
lepdm SiRdiAr preees Ghes e Hmmtﬁﬂgfﬁ@ﬁa@?ﬁmbﬁmbﬁeaﬁmﬁs
(Mi0.1¥¢©: 9308828 (published:] 3dday1933) anekin Trauneeket etmakhe
rEMBO-10-2628:3629: (+281):1 Aaording. (e a-differgnt-ang. mare preferred
@991@&@1 ptibady..variahle dom 3@%&@4@@%&%&@ Jinding.specificities

éngbg rimtllglen comb|n| S|tes are fused to iImmunoglobulin constant

omain sequences 'i"ﬁe USIBH praferdbly 1& Wﬁ%aﬁcﬁnﬂtﬁﬁ%ﬁlgbﬁlm
ShEARREhairt Corstant doniah Eohifrisigsatt eustyrartof théHinge, CH2
uarel- leHBre dionst 1t s prefenad todvavkythe first heavye chaincoohstante
arggior: (GHdd)containiagthe Site. necessary foklightehain-birding,opresent
pwa&ﬂgasctaeae:p_fptnﬁtustqes RNAS enceding the.2 immunaglphulings) |
=hgaxy ehain fusions.and, Ifg{%%;rqg thes impunoglohulin light chain, are

inserted mtg separate e>§l%re55|on 7 vectors, and are cotransfected into a

suitable host Grganism. THiS. provides for ﬁreateﬂ5§%|?F)? TRdjustiigRReY
Vﬁt&ﬁ?&lepﬁ?ﬁ%rﬁén‘%r {Hes tHre& 5Oy Eptide Fagehts iheembsdirehts
SHeR U et o o830 the Bwed polyibeptide ciains:used: inthedomain
seqmsirgctionTprovigs theroptérunyyieldei dt isrhowever1pessiblentainsert
cthe.coding -sequances fesdwa or-all three.peolyneptide ¢hainsinoNes: ans

cBXPLESHIQN. vethOtswpe&H}se%%eﬁat% of atdeast o polypeptide chains
AN egueé]r%tlo esults in p %hsyle s or when the ratjos are of no 35
ar nitical

particular significance. Tn a preferred embodiment ofthis Approachc five

PBISSECIfiC atttid6aiss 2t EonTPBsEl b hy BREInRTREGRLHEN heavy

i pHaBaINithA i StasindiAgedpetifidcitpincode afmdsridalhybrid
timmmopbgliobulin heavyichain-light chain: pait {providing:a secerdshinding
vspesificitylindhe ether.arm twas.found-thatthis ﬂ@@smgg strecure

placiliites the separation. of the desired, bispectic compound from . .
E vy{g/bted |n%‘f8uno lobulln chain comblnatlons 59 WO 208 f1340
C

ragments in embodiments wher unequal ratios of
the three polypeptide chains used in the construction provide the
optimum yields. It ig, however, possible to insert the coding
sequences for two or all three polypeptide chains in one expression
vector when the expression of at least two polypeptide chains in
equal ratios results in high yvields or when the ratios are of no
particular gignificance. In a preferred embodiment of this approach,
the bispecific antibodies are composed of a hybrid immunoglobulin
heavy chain with a first binding specificity in one arm, and a hybrid
immunoglobulin heavy chain-light chain pair (providing a second
binding specificity} in the other axw. It was found that this
asymmetric gtructure facilitates the separation of the desired

bispecific compound from unwanted immuncglobulin chain combinations,
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as the presence of an immunoglobulin light chain in only one half of the
bispecific molecule provides for a facile way of separation. This approach
is disclosed in PCT Publication No. WO 94/04690, published on March 3,
VRHYASRIEYY further detalils of generating bispecific antibodieESEESfgp/014008
example, Suresh et al., Methods in Enzymology 121, 210 (1986). (iv)
ap| steror o] et ecantib ddieenpisterotonjbtrite ahtbodiesware atse withinot
tihe istape dfi theopseseat jayeniion sHeterogconjugede antibegies:ace. .
60mRgseskof two s10.govalently jeinedantibodigssSuch antipedigs have,
p@l@‘t’é%ﬁpé% Peen pyo %d to target immune system cells to unwanted
cells (U.S._ Patent No. 4,676,980), and for treatment of HIV infection (PCT
application “pr&%ﬁéaﬁ%%akilﬁs.‘“évée@i?éﬁﬁo%%ﬁ?%@b?/%ﬁé’?éi%ﬁﬁee‘
fo30Bg P eteToHHutfate antibtidieds nigy e matkaysiag ary Codvenlent
cross Flinkingemethodsa8Seitatyle-crigss-linking agents are well known in
the amzwandats diselosed iBdd:S: Ratent NO.4,6+6,980Q, alonpg with-a.
sRumber oferassilinking: lechpiqugs. (vl Antibady fragments In.cerain,

gmbadiments, (he aniilleE:1 antinody (inelyding, 20 murine, human and
humanizéd antlbocﬁes, an antlboay variants

‘ IS an agﬁtibfo%Fy ‘f’rxéaén%léerﬁt.
et SSHRRAhitueS TiRfe DERRUSVERTettol the® protaEaon-6r antiody
PRajitRcifts. Trathitidtidlly e sefragrents twef efdE@rivetkvid prot@stytic
agijestoncof rrtectcantibodies .(s&e 5 1©.qu: Mosndote et alzpdz2 Biochemz oss) .
Biaphysodeihods24: 10744 161982):28-a0d BLRANAN-BL AL SEIENE8 s -
1220:81 @&%@&.H%gvsﬁ@%@sfgagmm'g £an.oow he produged. ditgetly,
by recombinant host cells, For exgmple,  Fab-SE fragments can he
dir'ectﬁ/ recovere from Ecoli a:mda T emlcally’coup?ea to TorT If“'fatt%j‘)?
HagThetts TCafer8tat? BisHréahfdlogy 10:163-167 (1992)). In another
emBBtiment: ke PEEbYEITeR-Formed using the leucine zipper GCN4 to
promcte assemblyraicthieck{ab’)2umeleculer Fxccoringtaanatherding
nappreachuky, fabakfabia fragmants cambesisolated ditectly-ftioms axn
Secembinanthost celcultyre Ayariety.of techpiqueg for-fhe. production of
saaubody..reoments il be.apparent io the. sisied prachitonel. Lol 2>,
instance, dicgestlon cah be p?er ormed using papain. Examﬁlejs of papain
“Gigestion‘are d8sEABet T WO G42Y348 Fanichatr 7209/ ahd t53.
*PaAtentNE™E 34 5686.-Papdiiditfstiénorantiberieedypieally” produces=)
awoHdenticakantigen binding fragnsentssealled Fabrsragmentsseackywitir s
carsinglerantigen:birding site,;and adesidualc 4osfragment. RepSamp =,
rugatmentviglds an.E(ab) 2 fragment that,bas.two,,60:.WQ,2006/1 13402
CE§%EQ£§%99§QB}QQQQ:form Flab'), fragments (Carter et al.,

Bio/Technology 10:163-167 (1992)). In another ewmbodiment, the F{ab'),
is formed using the leucine zipper GCN4 to promote assembly of the
Fl{ab'), molecule. According to another approach, Bv, Fab or Flab'),
fragments can be isolated directly from recombinent host cell
culture. & variety of techmicues for the producticn of antibody
frazgments will be apparent to the skilled practitioner. For
instance, digestion can be performed using papain. Examples of papain
digestion are described in WO 24/29348 published 12/22/94 and T.S.
Patent No. 4,342,566. Papain digestion of antibodies typically
produces two identical antigen binding fragmente, called Fab
fragmemts, each with a single antigen binding site, and a residusl Fe

fragment. Fepsin treatment yields an F(ak'), fragment that has two
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antigen combining sites and is still capable of cross-linking antigen. The
Fab fragments produced in the antibody digestion also contain the
constant domains of the light chain and the first constant 5 domain SCng
WO Hé%% chain. Fab' fragments differ from Fab fragment%CbTﬁ?T"e0 6014008
addition of a few residues at the carboxy terminus of the heavy chain
agHgegorahitheiudig onedor meré By stimesfromcthessahtiddy kimgaen.
region. Fab'-SH is the designation herein for Fab' in which the cysteine
residuefs) ekihe-consiant domains.heara tige 10,thiglgroupsEal)? a1so
anthadv,ltagmenis.orginally were.produged as, palrs ol £ab, aoments,

which have eines between thém. Other chemical couplings o

hinge cyst
“ght modycfir‘a{grﬁgnttslygreh%ﬁ‘é’g KRBWH: AntB8dieS a8 Gy oSyiEtat at-om F=°
“CoreEtvR PhoiiHE i tRRircnSBn FREGTHRS (FeffbriscanPtund Cham of
thanhenol, B5:tih] FR8AFI1907 - Wiigit and Morrisor, FibTEGE:15:126-32e
=[k9934), Thegoligesaacharide sige chains af the-dmmuneglebulins-affget in
wm%hprtgl@g&aéu@ﬁ%oré@%/&%% ggoﬂ%ﬂ%&é@%g%z3&&%&5%3?13%@}9%6]&@@
ittw oward, Biochem.. 29: - 1. and the

tigr\%t%m%)%%%lar \il}}rl]{:l%{r}azftioari1 %gtg\?\clligerf bortions o?[ih%la%éapﬁ?t%ﬁn i} %ﬁf& =
PEAR afféct The confatitatitn Shd preddftel it e BifTEheiondstitice B
eGPt eI AYRe FFERsCANTPE iy s Gpran W s s and-Wa e Current
Opin. Bioteet ¢4 408416439966 < Oligosaccharidess mayralsoseaneerto
ctargeina giveroglycopratainsta.sertailnmealesulesnhased upon:spesgific
llecegniiensructures. Eorgxample, it has 2o heep tepoyted that in
Aeglaglosdaled 4G, the.aligosaqshandz. molely. fipe apoLng,.

inter-CHZ2 space and terminal N- acet fgiucosamine residues become
Pavaliabl& to Biifd Tal=R8seirfting ‘fﬁr};ee?rﬁ%#m&é‘éﬁ at; Nafure Wed:
Wity 23 Frousy). Rénsseal b2 diyeorésidasesst thewiigssaccharides
ifromnC AMRAT Hattid:tr B0 rebombimanthtimanizeéd muring snonoelonal
wigGh antibadyawhichs recaghizesithe GRWa2-antigen-of bumanneional
shwaphocyes)praguced.in.;GhineseHamster Quary (GHO) gells resulted
wLa-gompigle.equelion, jn.complement mediated ysis (LML) Bovtet
a(ﬁ, Mol fmmunol. 3213111318719 6f§, whilé sélective rgmoval of sialic
"EEid 35 r&sid e USHG e dratnid e TeRtitett in Tfo f635BFDMEL-
bEIGEoSyRHiBR6F A ftiTEaRE Halal S5 Bse R sportBertGaffeds, it has
baptibothpdepe fident.oelatdrcytotodcity (ADCE)sIrmparticularc€HO cells
madthr tetracyslinexegulated expeession of31 4y Nrerminal -
=acefyldlucosaminyltransierase (G TIH) .3:¢lycosylransferase 40.qing

ing formation, of bisecting G1cNAG, was reported to,have 61 WO
e L1007 PLT S 000 A8 4 ADCL SEluty (OTvars ar

S WITUrS Bioteen: 7176 nasees rom Canbiis s

recombinant humanized wurine monoclional IgGl antibody which
recognizes the CDwS52 antigen of human lymphocytes) produced in
Chinese Hamster Ovary {CHO) cells resulted in 2 complete reduction

in complement mediated iysisz (CMCL) (Boyd et al., Mol. Imuuncl.

32:1311-13128 [19986]), while selective removal of sialic acid
resicdues using neuraminidase resulted in no loss of DMCL.
Glycosylation of antibodies has also been reported to affect
antibody-dependent cellular coytotoxicity (ADCCY. In particular, CEO
cells with tetracycline-regulated expression of B{1,4)~-N-
acetylglucosaminyltrangaferase III (GnTIII), =z glycosyltransferase

catalyzing formation of bisecting GlcNaic, was reported to have
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[1999)). Glycosylation variants of antibodies are variants in which the
glycosylation pattern of an antibody is altered. By altering is 5 meant

woeleling gpe or more carbohydrate moieties found in the arﬂ@ﬂ?&(ﬁ@ﬂﬂ%ﬁ

one or more carbohydrate moieties to the antibody, changing t
composition of glycosylation (glycosylation pattern), the extent of

IGRFCOSHIATN, ate L GIEoSiRativrevatiant S AraE eI eBesnp|e? B prefared

Ibyamoving, changing and/or adding one or more 10 glycosylation sites in
the nugleie aqigksequence-Lrcadingdhe.antibedy +Glcasylationofcn the
ﬁp&@gﬁl@&@tm@@%%@% N:lipkgdhorQ-linked..N-lipked refars tq the

mgg%Cthlent of tb}gecarbo %drate mmgtg tg mﬁ g,lclie chaln gf an aséparaglne
residue. T ipep tide 1 sequenc‘és asparaglneef S81Re Fhd™"
aﬁ%ﬂ%‘?gﬁméd%ﬁ‘?réﬁﬁm’é‘ Rt & RO AT AMIRB ECIE R prprafhéP e
“fhregeed grit orrseefidherscforoermpymiatic attachmrent of thencarbohydrate
tmoietydocthe asparagine iside ehain. dhussiheresenece:of either okthese
ctripeptide,sequsnces i aoplypeptide creatgsadatential glycosylation -

ﬁ%ogﬁgi&k%qt%XcﬁyéﬁéoﬁlE%fQﬁ to.the attachment of one of the

ars N-aceylgalactosamine, galactose, or xylose to a hydroxyamino
ant
aci rﬁost commonly serine or threonine, although 5-hydroxyproline or 5-

hydroﬁﬂv‘ﬁﬁ%lﬁ?éyfw% B%tuéeﬁl%ddﬁuoﬁ%rc@%b%ﬁih Bitda g ther ©
lantibbdy Ts PEeohwehiamtyadtonmilistbuby alferihg trelerhino=cid
mweguenee such ithaticantaing.onderdsg0ie ektheaboverdeseribed i de
stipeptide sequences (forN:-liokedkolycasylation sites). chhealtgration.may
2lsa b made;by.the addition.of, or substitution by, .one or more _serine or

hreonlne re3|dues to the sequence of the ori |naI 30 antibo dy (for

Betnked giycosyTation Sitssy The Sﬁ?'cosyl%tlogn URcIoRing® gﬁ‘/cpoegalﬁflon
Spatetiof amtibodiES TP arss e alferett iitfotiiteiMgArRE tivlerlying
spgelastideisequaricesBlytosylatiors|argalydepehds prrthé digstcelltased
aa expressithe antbody . Sifce the calt typeauseehfor35cexpression @fgars
y%mgaﬂugwﬁ@t%@§a&zgs@ntét;ogiei%sastpo;eﬁl;iﬁlala@g@wu@cis
J@sr@'xslarﬁoa%'vseeg%' sagn&f&@ng_%%“atm% ﬁhs abEDs 3&90! an patier of

the antibodies can exgecte (see, e.g. Use at al., J. [ Chem.

be
hﬁ?ﬁoﬁﬁ blbeiﬁlaf’lgéﬁ) in Addftion to the choice of host cells, factors
which*#@4ff&tt gy 8oLyRaHon daRT FEEomibinEneproaeiich? of antibodies
crreladeegrowtharowe L aedidfortintion tbaltaré e nsity, 6ZWOe such
t2006{1 13402 RETHIS2006/0140808he above-described tripeptide

seqgquences (for N-linked glyceosyiation sitesz). The alterabion may
alsc be made by the addition of, or substitution by, one or more
serine or threonine residues to the sequence of the original
antibody {(for O-linked glvcosvlation sites).

The glycesylation {including glycesyilation pattern) of
antibodies may also be altered without altering the underlying
nucleotide ssguence. Glycosylation largely depends on the host cell
used to express the antibody. Since the cell type used for
expression of recombinant glycoproteins, e.g. antibodies, as
potential therapeutics is rarely ths native cell, significant
variations in the glycosylation pattern of the antibodies can he

axpected (see, e.g. Hze et al., J. Biol. Chem. 272:9082-9070

[1987]). In addition to the choice of host cells, factors which
affect glycosylation during recombinant production of antibodies

include growth mode, media formulation, culture density,
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oxygenation, pH, purification schemes and the like. Various methods

have been proposed to alter the glycosylation pattern achieved in a
Wpazr(gi{)%lljllg£2c)st organism including introducing or overexpresPsi%%%%%ip‘mg

gnzymes Involved in oligosacoharide production (U. S. Patent 5 Nos

5,047,335; 5,510,261 and 5.278,299). Glycosylation, or certain types of
ogfyeasylationprambe enzymaticaihpremeved-froritkee gRropreteir:fors
nexample usingendeglyaesidase HiERLoiH}y b additien, thereeambinant
ohasteel can e 9%3%!&9@"&%@9&1%%@9@ S nake defestive o ugeessing

certan pes.of bopsaceharidss. 10 1ese and similar techiaues rewell
“Knowh iR the Hrt The GiycosyTation structure of-antbodies can be readily
Nahal§zet byPEonvetitforal tétfntqtéd 6f tarbofiie anaR sis ifStting
tlectin dhdmetograpiey. NMMR 2 ass gpediterietrysPe € fepCbe

gReBesaAccharide-conmppsitianat analysis ysequintake nyimatic. 151n

- gigestign, .and HPAECRAR whichuses-high phi anien exchangeerec,

<chromatography 1o separate Qliggsaccharides hased.on Gharge, Methods
for réT\easmg_ ol osaccharides for analytical purposes are also known,
anePhdtde Witut ffitafion: earjl"fyr‘ﬁeayt:f‘c fréatineht (Comnonly performed
using PeptideYRREyEdsRtasE ERSTHES(3-YalaBiGsifsdET, 26%limifatibirdy
apsingdarshvalketimeenidiredmertctoielzase pfaintyp Cedinkedtstruettresis.
1apd.ehemical tnethadsHasing anlydmus hydeaziastareelease bothd\- and
~Qslinked gligasaccharides. fLriabodies,are-also withinthe-seope of thgnario
anventon. Such antibadigs are gescribed for instance,in lliades etalnang.
sdpra and 25 Kortt at al., supra. The antibodies of the present inventign
A EE HBte iy €578t tRa sHbow 16 e Stode gant (ke 57"
finmicetiie) e aretiiritvaing eR2yMERRichCERIERS aPpfodtd§°
Kengr a spéptidylsle motherapeatic tzgent, seeWe8140 1145 eran aetivery
RRIAIQLANCEIANg. Sea.dorexample.\Rsa8/073e8and-YsS.Ratankho.,
4.973,518., This technology s alsq referted 19, ag."Anfibady, Rependent o.
Enzyme Mediated Prodrug Therapy" é@IDDERTQ, The enzyme component ?1;
HEFRNS ﬁh%%‘our’ijﬁsgat%nﬁsé%ﬁﬁoﬁaAl%gé “ihcTidéd any'enzyme capable o
“&eHfGToR HOURRYIN SucH vy E5° 28574 t6%Covert it into its more
activeTeisbtoticsfenn. Emzymesithabarecasefufirrthelimettddrof g
daventinrsncledes autsre nat limited#to :alkalingphesphatasenusefuldor
&Rnvering phagphate- containing prodrugs into free drugs; arylsulfatase
useful for conyerfing sulfate;coniaining prodrugs into free JIugs,CHasng,
40 deaminase useful for convertlng non-toxic 5-Ilugrgjgé/t03|ne into the 6_L3

RO G001 3505 BETIISR000/DTAT0Y © “oor (oo = Coxin molsents)

or & prodrug-activating enzyme which converts =z prodrug (e.g. a

peptidyl chemotherapeutic agent, sSee WOS1/01145) to an active anti-
cancer drug. See, for example, WC BB/07378 and U.5. Patent No.
4,975,278, Thig technology is also referred to as “Antibody
Dependent HEnzyme Mediated Prodrug Therapy” (ADEPT).

The enzyme compeonent of the immuncconjugate useful for ADEPT
includes any enzyme capable of acting on a prodrug in such a way 80
ags to covert it intoc its meore active, ¢vtotoxic form. Enzymes that
are useful in the method ¢f this invention include, but are not
limited to, alkaline phosphatase useful for converting phosphate-
containing prodrugs into free drugs; arvlsulfatase useful for
converting sulfate-containing prodrugs into free drugs; cytosine

deaminase useful for converting non-toxic 5-fluorocytoesine into the
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anti-cancer drug, 5-fluorouracil; proteases, such as serratia protease,
thermolysin, subtilisin, carboxypeptidases and cathepsins (such as
weAhRPSiHs,B and L), that are useful for converting peptide- 1989@96@%01 4008
prodrugs into free drugs; caspases such as caspase-3; D 5
alanylcarboxypeptidases, useful for converting prodrugs that contain
P-ErAG HeiRrsabstithits o wEbohy BERISERIEAvirfy Eh AnRES Stfett as
rhetaagalactesidase and neurdrminidaseheefuldoricenverting glycesylated
(Predrugs-niafieadrugs: heta-lagtamase wseful fes-copverting.grugs: 1 de-
cgﬁéyﬁ%%dp%&kl?%ai%a{@éé nt.frge 9%@%&@9%&&%@'8‘&%%@1@%%'
such as penicllin . amidase.or peicilin, &, amidase, Lselul for.conyerting
FiGS dervatzed at their aming. nitogens with phenoxyseetyl or
Dpiriflatetyl Grotips fedpe cively iftd fre8 drigS e AterTsffv el 28
barritrdies- o iNers prhtie seivity dais oRpBwN Fatheareasitabzymes”,
gtasobelused to-conertithe 15 prodeugs; obshe inventiordniedree aetive
GRUGSHSRE o8 MASSRY: Matyie328: 4544a8£1987) - Antibody-abzyme
pEoNiugates canhe prepared.as deseribed herein for delivery ofthe, «

abzyme to a_tumor cell population. The enzymes can be covalently bound
5 the“ntibodies By %%’{?Scﬁh’f&u%’éuﬁf‘elPﬁﬁ%ﬁﬁ%ﬁﬁ%e‘a&rt‘%ﬁ% as‘the use
néfrﬁéf‘é‘ﬁ)ﬁﬁ?ﬁhc%%?&%ﬁ'ﬁkm’g%%@’éﬁfs‘?%ﬁe?ﬁ&ﬁ%iy?ﬁ?@%‘??iﬁﬁdféins
igbmprsingadeast e artigealbinding redicm ofiah emibedyorthevity,
ainentterdinked:to atdeast afupstionalbracive:spartion-ehas-enzyme of
p@&%ﬂ&@%@&ﬁ@&@@emrlﬂ{%&d@Q%@@@@E@Q%@Q,Né techpiques
»vgllknown ip.the art (see,.e.9., Neyberaer ef al., Nature, 312; 604-608

1984), Further antibqdy madifications are contemplated. For exarplple,ﬁ
“the Entib68y 1Hay b@ﬂn’{%lcﬁél Gté SFaVaribty of nonprotenacesus™ ™"
PolyrEFst & polyethylene glycol, polypropylene glycol, 30
polyo%yalkypernessorcopoypmers of poietisdeneé giycotandantibodies by
tpohprepyeneglycolzarathetmolesdles=stich aspolyglatamate. Thee  of
rantibody-alse may: be-epitapped.in miciecansules piepared; {0t yexample:
L¥coacervation; lechniques, ar by interfacial.palymerization (for example,

hydroxymethyloellulose or gelatin-microcapsules and 35 ,
R o e e o T A gt
rdehvery Sstéhs Y Bxafttplé fipoSoimes bt Microgphénsssd using
mefierdreRrsioAS2 natsparticles amtlnariseapshtesyor irkrt (see,  e.g.,
NRacrosmWsions., Suchtechniquesaredisclesed.in Remington's

Pharmacestical 3giencescibthedition, Qsol.AncEeh1{1880). ¥a-40.ampie,

Jeregse.the, serym,balf,life. of the gntibady, qne.foay IDEORALAIE & waceoue

salvage receptor binding epitope into the antibody (especially an 64

pg%yméls, E.g,, jole) yé%&y?ene g ycgk, %:lyggopykgne glycol,
polyoxyvalkylenes, o copelymers of polyethylene glyool and
polypropylene glycol, or other molecules such as polyglutamate. The

antibody also may be entrspped 1in microcapsules prepared, for
example, by coacervation techniques or by interfacial polymerization
{for example, hydroxymethylcellulose or gelatin-microcapsules and
pely- (methylmethacylate) microcapsules, respectively), in colleidal

drug delivery syvstems (for example, liposomes, albumin microspheres,

microemilsions, nanc-particles and nanccapsules) , or in
macroemulsions. Such technigues are disclosed in Remington's
Pharmaceutical Sciences, 16th edition, OCsol, A., Ed., (1880). T

increase the serum half life of the antibody, one may incorporate a

galvage receptor binding epitope inte the antibody (especially an
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WO 2006/113402 PCT/US2006/014008 antibody fragment) as described
in U.S. Patent 5,739,277, for example. As used herein, the term "salvage
receptor binding epitope" refers to an epitope of the Fc regig n lgG
W28 é?;ﬁfé“&ez.g., I9G;, 1gG2, 1gG3, or IgG4) that is responsibregggésa}m“ 14008
increasing the in vivo 5 serum half-life of the IgG molecule.
AEORMY LATIENS ' TheswIsPstidsthgdhnists deschberiherdif2aré??, for
egphivizally Bmpieyietkinia carter: Suitabiewcaysierscaptktheit formulagions e «
raredeseribedgn-Bemingion sieharmasestical Scieneasc16th ed4 1980,
:Mack1Q Publishing, Coy,,edited hy Qsol atal Typically. an.aprigpriate,;
.2mount.of a pharmaceutically-acceptable salt is used in the carrier to
render the formulation isGtonic. %cxam'ples of the carrier include saline,
RingeFEEBH6RSnd dextrose solution. The pH of the carrier is preferably
from dbeut Bto albotir@rantbntorspreferablels from aboutrX 1o @ipdoted

i%.8 Hawilk be. apparesilto these«persans takilledidhearbthateerti@iBeribed
searriess mayPe mers-preferable: depending upopsfor instance, dhe royte .
g administragion apel congenyation.of active agent bejng administered. .
ame carrier may be in*_t,helgr[n of atlygf)hilized ormulation or aqueous
Solttion. 20 RECEPEADIE Earriery EBepientE* ot stabifizerd are fréféralsy =
ORIt T0 T SHA/ST rétisiEhts at 18 @844 eSantheorcartrttiofsLude
sehiployeliizued incladebidfferssucheasphospivate icitrate, Brd gthept the
carganic acids:-antisxigants-including aseorhiscacidsand-methioninesreravly
:prasenmtives (sush as.ectadecyldimefhyibenzyl ammonium chladde. 25 .
Rexamethoniym chleridg, benzalkoniug ehigride, henzethanium chioride;, .
dpheﬁnql, butyl or begz | alcohal, alkylt%arabens sué:h as me,tf]yior propy
Barabers. catectiol: Tesoraior 6y clohekansl S pertandi &rid S dregol) 24
TRATHTIRCHTAr WeiyHt e sd%tiin Gt 18 edihresy polfpepidaser may be
iprétEingsuech aslsernd Aflsdniirrrgéating or3ednsmuneglobiding;
hydrophike palysmets-siuets asspobpiaytpyrrelidens; i aming acidssuchas1y
rSGIREs @Qt@gﬂf@@@_@péﬁagg}%phﬂd_i% @{Qir&%&ﬁlﬁi@e@oncen}:xaticns
<mangsacchayidss, disacghaddes, and olher, catbolydiates, NCUAIND ov e
Qlucgse, mannose, %ﬂe"”'ﬁsi‘:hﬂ%ﬂﬂ agern s such as EDTA; gklfgar§ _
Stich as SUcrose, mannitor, (TeNAose or 35 SOrbitor, SStfofing® R onines
PEGTTTEFTORS SULTES sBtiuff-artmbt HOTSBNTC “Stifactiterdieh g8loride;
FRFEERTTUWP CRIRONIC SPU o poljathyleher gircoPEG hoTiye chloride;
plommulation ynay:alsecontayl smpse thanne aetiecompanndAsnethyl or
pResessanyderthepadicutar indicationdeing reatedh Rreferably. thase with,
«copplamentary agliyities that do, pot adyersely.affect gagh 4Q.other 63

polypeptides; proteins, such  as  serum  albumin, gelatin, or

immunoglobuling; hydrophilic polymers such as polyvinylpyrrolidons;
amino acids such as giycine, glutamine, asparagine, histidine,
arginine, or lysine; monosaccharides, disaccharides, and other
carbohydrates including glucose, mwannose, or dextrins: chelating
agents such as EDTA; sugars such as sucrose, mannitel, trehalose or
sorbitol; salt-forming counter-ions such as sodium: and/or non-ionic
surfactante such as TWEEN™, PLURONICS™ or pelyethylens glyveol {(PEG).

The formulation may alsc conitain more than one active compound
as necessary for the particular indication being treated, preferably
those with complementary activities that do mot adversely affect each

other.
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WO 2006/113402 PCT/US2006/014008 The antagonists described
herein may also be entrapped in microcapsules prepared, for example, by
WE)O%&%W?JB” techniques or by interfacial polymerization, fog)%mh%m 4008
roxymethylcellulose or gelatin-microcapsules and poly-
(methylmethacylate) microcapsules, 5 respectively, in colloidal drug
deliveryesystepmtfeitexataplei Higosomes; alvuminisicrospherespred in
niRiEsogBllsions; spapespartcles:and «Nano CRPSWHILS)GEIN fAacrO Rk SO NS:
&m;@wi%&ﬁwﬁqw%edé& Ré?@&@ﬁ@“ %EM@@&@H&%&%&%QQG%Y
220NN, Q200 A2, E0., (0 980} 9. Lhe DI aliane 19 e Lsed 1Ll
Vo administration s oulagl e%teﬁ disrea K/ accombnllsﬁ da
*fiftP&fion tHroug i stéfife- fiftFatior W@mﬁ%@?%uﬁ%ﬁ@ﬂsreléﬁ% sxdnsle,
i prepeiration3Wray-berprepared r Suitabier exarhplestof Sustained-ielegsend
nprepasations inclutle semipennheable. 15unatrieesmofiselidahydeoptiohied in
zBRIYIRES sontaining-the active agent.whicbdynatdges;are indhe form. of ga.
§Qg@ed articles, e.g. films, or microcapsules. Examples of
sustai ed elease matrices include JPolyesters, dro els for example,
pon(ZT roxyeitﬁ o metﬁ%cg alfef or8 (é%l vmyTXIco g’pofwf/hlalc?delmujLdl
PeU. St‘ifi”'éfel\lo 2"613577“559f§f%&ﬁol§zfﬁ€?§¥)ﬁ?‘§“}utﬁhc§ idamgry chroush
seefyiE-ghiternater msmcdegradable ethylene-vinyl acetate, degradable
lactic aidatpcelielacicecopolymers such asythet UPROMNIIEPOTBuitable
<injestable-microsphetes compased.eblactic agid-glysolig-acid copolyraet «
mQDQl deu p!;%"%%ﬂ%etﬁﬁl«ogﬁgpﬁ?é?%&"&n)é:@sh)é@&%YLQHM icacid. WhileZn .,

mers such as ¢ et ?/en%evn%gl aceil:?ate and actlc a(ild glycollc %clg

mat ices rm Q
&bl Telease ot molécules for over 160 ays, certain ﬁydroﬁels felease”

mb%féiﬁ%%horter?ﬁﬁ’é%@ﬁodé? M%WE"% WE@KPW%%%@&&@%‘QE
rdeweribad hereifredecaseful in tréating verkgws =30 pathiological eeriditions, -
wstighascanrcer. thesa gonditivas:caribe, treatetkbyadminfstrationof ore.
0k MOke gntagopistsdescabed hierein: Diagnasis.in mammals:ofiiearate,

n\é%r@%g%Q@LBQLOQ'QQL%&@QB%QGS&Q&% chereip.can be made by the .
%kI"e ractltléaner D%qnost technlgues are a\ avallable nq_:;ﬁth(? art whlcb

?OI’ the ofa nosIs OI’ etectlon Of cancer or |mmune re a?te

“&@é’é@é‘%ﬁ% MSMRREIC FOF inktance, éantefs gy Be RfeftifistPtirdtigh 2
Treutvitiiss, drrlading bathoblimitéd to, Palpetioryblood analysis, x-répile
NMRanddtte hkee4f) The antagorist{s):-canride administerecbin-accordeeid
vty knewhne apethadsasuch as: infavenaus adminisitation:as-a:bols.Qihys
release proteins for shorter time periods.

MODES OF THERAPY

The molecules described herein are usgeful in treating varilous
pathclogical conditions, such as cancer. These conditions can be
treated by administration of one or more antagonists descoribed
herein.

Diagnesis in mammals of the various pathclogical conditicons described
herein can be wmade by the skilled practiticner. Diagnostic
technigues are availlable in the art which allow, e.g., for the
diagnosis or detection of cancer cor immune related disease in a
mammal. For instance, cancers may be identified through technigues,
including but not limited ta, palpation, blood analvsis, x-ray, NMR
and the like.

The antagonist({s) can be administered in accord with known

methods, such as intravenous administration as a bolus or by
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66 WO 2006/113402 PCT/US2006/014008 continuous infusion over a
period of time, by intramuscular, intraperitoneal, intracerebrospinal,
subcutaneous, intra-articular, intrasynovial, intrathecal, oraI to |calé
w‘%ﬁ%ﬂgﬁ&ﬁ‘%utes Optionally, administration may be perform Srzc())ugﬂ%14008
mini-pump 5 infusion using various commercially available devices. The
cantagonistsimays adso beremployedtisihg genectiverapyYechnigaessphieh .
ihavedeeandescrihed-dadhenrssEffeatjvesdpsagesand schedulesfatuiar,
@Q&EQ}S&‘{QQ antagqnisis.may.be detesmiped empirigally; and.makinges .
ch qﬁtermln tions 5.js 10 w Wlthln the Skl|| in t@e art. Sin gle or. multlrgLl  pump
osages may ¥y emp oye “itis resently belleved that an effective
“B%jﬁ@% oﬁ‘ﬁf‘r’?@untv ao’i‘lgﬁfagé’r?fg‘?etﬁéa%nearn%ﬁ}?ﬁhﬁe et @Wout 1 e
G 6 Hh08Y 1805tk GOTE0EY Wetght SRorespePaiE Frterspecids ch
hsealirgofdesates dandye performed in a manner known in the art, e.g.,
as disglesedya heMardentietaheBharmaseutadRes: s8:135] (499 nists
hep '%¥£%%%@H”'§H§£Bﬂ%&fl§“ aﬁ?@%@k@%@i@?&‘ﬂs @1%[%1)%%995 mal
age amoun ry from abqu ng/kg to.up to m
mfn%lrﬁm‘élfebo%/ \%vﬁelglﬁ}[/ (\)é?ll r%/oregger d?g 11ref%“rab‘i“y a“b%%t 1 g7l§<3g7d /1o 18
e‘FﬁEﬁi‘iﬁ?‘day?ﬁéﬁeﬁﬁﬁ?ﬁ%ﬁnbﬁ?é%?ﬂetﬁﬁoa&dﬁ#ﬁﬁgﬁﬁﬁoﬁoﬁﬁﬁjé’ﬁcé‘“ﬁ%ﬁb
opattitedar tosaties anPrietrivds ofvelefivety i providetbirthéditérattire 00
ngle, tor exampieght Se:Patrd\osr 4667, 763;:5:266,344: 011552252 82:4bis:
canticipateddhal: differertiounulations;wilkbe effectivesfor differenticsea in
uiteatment. campaunds and different disorders, that administration
targetlggnone 25 argan or tissue, Toy exagr%ple ma%gj ecgzss@ ate_ dellve y |n

amanner differént from th "Jtltgdr’faantotclzler organ or fissu 'f‘ﬁose skifed in”
e‘fﬁé%‘?ilwmoﬁﬁaér%%‘?aeth%fﬁ?féﬂd%ﬁéfgé’e&P’aﬁFé’ﬁ‘oﬁ?&%étgnﬂ%f*B to up to
L abirministere’d Willvaaryodéperrliigont fopexaripleithe ArairRaN WPk
ngeeeidesthe agonist or aptagomst, theicoute ofcadmimistration, 30@nd of
20ther hugs e therapies-heing-adminigtered tethesnammakdDependiRg of
qQﬂUA@Jyﬁ?Q %&8@%&?%’V%V%@%Pfinﬁed'swe’félboéﬁaﬂnﬁg/k%t(l 15:.: .

gwg/k 1 2(% mg/kg) Qf anta%onlsg éngbody is an |n|t|al (;angeoélatxgn .

d%sa or admlnlstratlon whet er, for example y One or more separate
déﬁ‘iﬁhﬁ‘é’traﬁ BHE-Gr 90 nttoURS3STIRRIGHE A ft%lcgf b absag Saﬁ‘ﬁ‘éﬁ?
cPaERGE D MELGLE 15Ky 16108 ig/kGHTr rmdteLtRéFeRtifg ‘GifIRe.ftoRs
omentionet:iabove. For repeated administeationsteverseveral days orenner
alongesndepending.oncdhencenditiensihestreatmant.is sustainedatl & the

desifedhsuppression, Oftggsea%esygggég@sﬁcﬁﬁab&‘é/@ ehQNehust be

agt%sn%.%g % mer]ﬁ maa)é dé)%zycﬁ.enfgu' on, for example, the mammal which

will receive the agonist or antagonist, the routs of administration,
and other drugs or therapies being administered to the mammal.
Depending on the type of celis and/or severity of the disease,
about 1 ug/kg to 15 mg/kg (e.g. 0.1-20 wmg/kg) of antagonist antibody
ig an initial candidate desage for administration, whether, for
example, by one or more separate administrations, or by continuous
infusion. & typical dally dosage might range from aboub 1 ug/kg to
100 mg/kg or more, depending on the factors mentioned abkove. For
repeated administrations over several davs or longer, depending on
the condition, the treatment is sustained until & desired suppression

of disgease symptoms ogcours. However, other dosage regimens may be

ugeful .

67



10

15

20

25

30

35

40

67 WO 2006/113402 PCT/US2006/014008 A single type of antagonist
may be used in the methods of the invention. For example, a WISP-i
W;{r)ng(‘}n(ur;&g%@esin molecule may be administered. AIternativeP[ thezalglfheigms
pracfl ionermay opt to employ a combination of antagonists 'H/H?e
methods, e.g., a 5 combination of a WISP-1 immunoadhesin and WISP-1
antibdd\sthdke cornenylatatitwatiyet aridiionaktderapiesenmgrbeds of the
iemplayed in ther methgds., The cneon morweihenhtherapiesdnay ingiidese
aBui-are. 8Ql: limitgddo,-administration ofradiation therapyLokine(She o
ioyn inhibliensaaeni(s), chemalhierapeutic.aoenils), vioipxic aggni(s),
1 t%/roi_:s,,lne kinase Inhibitors, ras ]‘amesylstransferase inhibitors, .
“ghoiegenasid iRhiBitsre, ARy IHaE SRUdHtRinasE i orSwhich ars
“RALYEA-fHe aPREndHefitfet furtér Wittrpaiteularity it Sespbryefabovehe
vt aefdition THeeregpie sshased ontiverapeurtio antibedie sittiatadanget taraornot
1antigens suckiasHRitancar tereeptinTohaswelas apti: A5an8i100eRiG 1
iantibadies such.as antiYEGE.Preparationand dosing schedules far. (. |
hengihejapeillic adeats may b Lsed aceouling.to Manufactyrgls s v o.
instructions or as &etermine ’empwicaﬁ%y%e S ﬁl% prac?i.tiqnér. &
Plaparation afd dosiy scediiles or Saertentoiiapirare’aky whick
*destrtiBdih CHemothtapr oSt AceFY. WIMHC PPeThywiliamsng ssction
MWalkins, Baltimorér MD (19e2)pithesehemetherapentic: agentcmayies that
cprgeedeyar fallovsadminisiration: ef-£.9. ap anlagoRistoLMAY: begiven; -
Simulaneoyslydherewith.;The antagepist, for instance, may also be
combined with.an anti-aestrogen. compouynd sych as tamoxif en or an
ot proCBSeTOD Sian ae T8 Glanelone (S EP BTRBT3) h doiabes
"R own 10T SIER THOIEEUREs "R BE tetiraBE T Hs6 S dfi &gt ermined
HhRtibotiesy atjaiRte othell ahtifensisiribas aRtibodiesiwhiehchiingtos
s€B20; 8Dkta s G 18;@B4Rr O 4 ErbB2 cEGERBrbB 3 Herb B rapy
seasgularendetheliaklastordMEGR), oneihend NER family membess(such
788 RR4cDR5. QPG TNER1INER2). 30 Alfetnatively.qt in addition, two
25, mete antibodies binding the same ot two or, more different aptigens
disclosed herein may be'co- administered to fhe at.lgnf" §“om‘etji|rhes, it
iy Be DeneRtial e aiss  alifsimster BheBFHisie &yickifes s thepatrti
“RferiE e ribodiffe At ME ahtag otfists ereinzae eorat miristered with a
cgrowthtrirbitery .35 agent1Foriexdmple thewgrowtiinhibitorylageht-=may
be administerad cHesty followedhy anantagonist ofthe presentinventione
ahhe;antaganist and.one oumorg, other therapies nay-pe; administersg,
Baneenlly QLaeaueRlial, Falowng anminalialon of ANagethees,
treated cells in vitro can be analyzed. ere there 40 has been in Vivo
freRtrent. & treATeH kAP cAf bR AfoRitbredipy ©FG, TWFRL, THFRZ).

Alternatively, or in addition, two or more antibodies bindine the

same or two or more different antigens disclosed herein may be co-
administered to the patient. Sometimes, it may be beneficizl to also
administer one or more cytokines to the patient. In one embodiment,
the antagenists hersin are co-administared with a growth inhibitory
agent., For example, the growth inhibitory agent may be adwinistered
first, feollowed by an antagonist of the present inventiom.

The antagonist and one or more other therapies may be
adminigtered concurrently or seguentially. Following administration
cf antagonist, treazted cells in vitro cen he analyzed. Where there
has been in wive treatment, a treated mammal can be monitored in

various ways well known to the skilled practiticner.
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various ways well known to the skilled practitioner. 68 WO 2006/113402
PCT/US2006/014008 ARTICLES OF MANUFACTURE In another
W%@Q%%'@&Qt of the invention, an article of manufacture cont inin 006/014008
ma’[erla]Is useful for the treatment of the disorders described a]hove
prowded The artlcle of manufacture 5 comprises a container and a label.
BRTECHS § SUREr example, bottles, vials, syringes, and test

tubesxfr hegﬁmtarne&uastﬂ;ma&formedtﬂﬁem arvareiy.0f materials sech ass
mgmﬁup@sy&tlhaagn@eemq@sagamp%ﬁloaa&hleb&%@ﬁetl\@ fQh,e

treat C{]@g c&q%ltg)nagggem@/ have %e%erllel,%cces§ pgrt (for exan}pIeLthe
1 contalner may%e an infravenous solution ba or a vial havin

“SIBPEF DiBrERABTIEY a*R§pddetifie in J88h%??91%e%‘?8§a‘1’h?§ch§}gl"e?§enfsc’r
SFPERE CoRPISitiBN M} BonTrsEssAtagafist@It THERibel Ol opontalners
ragsoeiatedmdtifrthe eomainerindicatestheatthescompositiorsisousedfotc.
rtieating the-conslition-otehsice: The ariiele6f Lhsvanwtaciuredsnay: further.
LQRRtiSe a.secqnd centainer CQ@QE'?é”%@cQ@”QQP@“Q‘E@QY acceptable,
C(‘mifer such as ghosghatet bquelgeg ss%line Rln% r's solution agd hav>§t£gse
solution. It mlay egirable from a

urtﬁer Include other materlaTs

S&S’ﬁ%’r‘?ﬁer%’fﬁﬁl‘f&ﬁab&%eP%t&n&ﬁ@ﬁﬂeﬂémd%ﬁ@e&weﬂnbdﬁe%eurluerFEEE fiferd e
JHEREIes™ 20SyiiRgest HWivd prck RyedRsEtS Wity trstuctions Tor ustethen:
dolleveirrg @xamples .aresefferad-=ordtustiitive purpase st ienlyoame: fireonot: s
Jadended to-kmit the seape ebthe:peesent inventian in anyrnay -Alkpatents

Bnddlerature, tef e!ie%'%%ﬁ@&“@%ﬂﬁ@@ pLesent.2p speciication.gre herepy
incor orated refere C}n thei tlrety E)%AMPLES Commercial

o
a&ﬂa%?eltr:Le?gehtg?(é?gr foin tlhe examples: wete used according 1o

FrarGfachifers iRsFatibHE urifeds BHdnise *38 infiRated T ThB%0 ‘é‘é‘B‘F"
rosecelR-rfentiffedsnithe folRRpingetamisies, apndehrsughout thied user
spedification, oy ATGCE accessiohuiimbBersdisitheshmercarn=Type Galtuze,
LHolleationMapassas VAsdJnless:ptheswisedioted sthepresent invention

uses standard, precedures of. recombinant NA technology, SUeh a8 poc.s
se described herelnaQov%%gd 35 nthe chl%)wmg textbo Ks: Sambrook
a

5[ Molecular Eloning: A" oratoryrmanua prrlng Harbo? Press
lﬂv\?nti%@nAﬁ%B’éP’et al., Current Protocols in Molecular Biology, Green

Publishifhg PALS®Ciates ahéltW’ﬁéWﬁtewcﬁrﬁ@éeN ¥itEg89tanriiscet gigsent
PER L ProtocolsrA Buide torMethods aih A pplications, AcademicRress,y.
Inc., 40 N.Y., 1990; Harlow at al., Antibodies: A Laboratory Manual, Cold
EXAMPLES

Commercially available reagents referred to in the examples
were used according to manufacturer's instructions unless otherwise
indicated. The source of those cells ldentified in the Iollowing
examples, and throughout the specification, by ATCC accession numbers
ig the american Type Culture Collection, Manassas, VA. Unless
otherwise noted, the present invention uses sgtandard procedurss of
reoombinant DNA technology, such as those described hersinabove and
in the following textbooks: Sambrook et zl., Molecular C’loning:'.ﬂ_
Laboratory Manual, Cold Spring Harbor Press N.Y., 188%; Ausubel et
al., Current Protocols in Molecular Biclogy, Green Publighing
Agsociates and Wiley Interscience, N.Y., 198%; Innis et al., FCR
Protocels: A Guide to Methods and Applications, Academic Press, Inc.,
N.Y., 198%0; Harlow et al., Antibodies: A Laboratory Manual, Cold
Spring Harbor Press, Cold Spring Harbor, i988; Gait, M.J.,
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spring Harbor Press, Cold Spring Harbor, 1988; Gait, M.J., 69 WO
2006/113402 PCT[US2006/014008 Oligonucleotide Synthesis, IRE
Press, Oxford, 1984; R.I. Freshney, Animal Cell Culture, 1987; Coligan at
A, 2‘@?1’?1’8?"|@Protocols in Immunology, 1991. A description O?Wéu.ﬁ% 4008
and materials referred to in the 5 following Examples is provided below:
cPtoteins and Antihadies:kull tengtirbssmanMiSE-1:EefUSOIT . protedtvegs
a8xpiessed ang.purified as descabed prevously (Desnoyers et@lochiBioky
Shem, 2./ 6:47799-47607 (2001)). Purified mouse anti-rat CD44 antibody
(clone 49) was from ED Bioscience (Bedford 10 MA) . The mouse
9G24 iSGRpe ontror antisody was from PRarmingér. REFFFC™ 0
fé‘é?’lﬁﬁ’@ﬁ%&’iﬁ@l}% éﬁtl%"@%%&%‘“ﬁom Serotec (Raleigh, NC) and the

jagateshfauseblfEdsisotypel comtetiahtibad ywins LHHmDAKO
(claeétmaﬁk); eﬂ@eer@teananm@u&&ﬁ&ﬂés(c&aaeﬂ{%hlﬁwasﬁmm {Desnovers
<Eharmingen; Jhe achin anibogystalopg; &A4) was from LGN biamegicals 15
a@ﬁuror QA;& Murlmgl arEtl humg}g%\{lsp 1fmon%%Iq3naIS%Qngd| S were,
M%enerated and sefected using WiSP.1-F¢ as an Immunogen an the
Brotocdl’ Eﬁ}ﬁs?eég%%ﬁsl&&% RTINS E&%’rﬁﬁﬁé’s“@rsug%t%}iﬁrﬂb“gen
T@%é‘?“@%v%w@mﬂawae 2002 - Fivve Siéh iR BB nEt @it5o s 11dbe
Noe emndepwsitedbydpplicestsawithet feAT GO asenoted 1ve|owr: 28-Qeliss
sapd TissueBpecimensriNRKA4 9 andSWA80cell iines: BILCC, was from
Mﬁ%@é V) were.maiptained in High glucose. Dulbeceqss, Madified; .
gl Medium, (EDVEN) suppleanted with lgo.fefal calL SN, .
? B3): Parental C57MG, C57MG expressing Wnt-1 (C57MGANNT-1),
NEEASE %&%ré%%‘?ﬁ@%dﬁf@\?’el&‘%ﬁgﬂﬁ%ﬁﬁ BRIRRTWASI 1 B RAESK-49F
PISORIrES S TERAE IV EISS6F FYFTS PL 15N RIKANR SP- A 8h P RRREASF
contaifingianemply veelor (RRK/eontr ol vbe reobitaimet fromiyaiekl have
deavinefRsinceton WpiiersittPrnceton, Ndrandmaiatained by media
contaifing 2 B, P% Nl RUEIMNGIDXU akal.. enes Bee 14:585-59

f@loc(%O))Ma nt-l tragg{genlc mice ob@l@gd frg{j'] Harold varmu (Natjonal 30
Cancer Instltute Natjonal Institutes of Heal Bec’%ﬁesdga MD?were bred

"Wih"pB3 RO e GBtAM e d TR AT RES T T STatsries %%arzﬁﬁrbSF'ﬁA)
St%r@@néﬁ%‘ié th&¥tietrafgelfic/ S5 RnBER-GGE Mt e SpedfRefy B breast
e 6pardynasamary dict epithre lrfimawesre- exdiged viomithoseanice For
Anabsisnds RarticlevExelusionrAssay (e erpthragytensedimentation
2982y VRS Used:as d%%&@beqqﬁmtg@aa >wm@ggi@9£m99&fi§§3m§mm
Anugson, atal ). el Sci. 99221235, (1991)), NRIGWISE:1 ((horpaal.
rat ﬁldneyf roblasts tranlf cted with WISP- 1 see XU at al., Genes
13872 E4"885: %9%‘(E‘boo?}”é%md"f\i‘ﬁ@on?roﬁce|1s%%ermaﬁrafnes BF¥at kidrigy” ~>°°

(2000} ). Wnt-2 transgenic mice obtalned from Harold Varmus {Natlona*

Cancer Institute, National Institutes of Health, Rethesda, MD) wers
bred with p53 null mice obtained from Jackson Laboratories (Bar
HBarbor, MA] to generate the Wnt-1 trangenic/ps3 knock ocut mice.
Specimens of breast tumor and mammary duct epithelium wers exciged
from those mice for analysis.

Particle Exclusion Assay: The ervthrocyte sedimentation assay

was used as described previocusly, with minor medifications. (Knudson
et al., J. Cell Sci., 99:227-235 {1891})). MNRE/WISP-1 {{normal rab
kidney fibroblasis transfected with WISP-1; see Xu et al., Genes
Dev., 14:585-595 (2000)) and NRK/contreol cells (normal rat kidney
fibroblasts; obtained from Arnold Levine, Princeton University,

Princeton, NJ) {1 X 10° cells/well) were seeded in Falcon & well
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40 fibroblasts; obtained from Arnold Levine, Princeton University,
Princeton, NJ) (1 X 105 cells/well) were seeded in Falcon 6 well 70 WO
2 PCT/US2006/014008 plates (Becton Dickins

ag)gs ﬁgand maintained in high glucose Dulbecco's mogﬁ'%?% 5&14008

Medium supplemented with 10% fetal bovine serum (FBS) (Life
PRedinoRgies: Chitiiersturg-mb} ioverRfght 8f 37C! BodCe2=Fhernbigh
atiay, 4heomediawasuemoved sad <55 @3 hecpuiRBESHnter-Cell 10%
sTechnologiessdAopewsd; Nd) in 7R0OL1:1:BBS/0, 186:BSA {Rashringer
Hanabeim, Indianapglis,dN) were added.and  alloyued.fo setle for 15 ..

 minutes. The cells were of served using a leon Dlaphot 300 inverted

L hicrosEope. and tigital Mages were® acquired tising a SONY BRE-5000
PBFg{.Panh%% d&ﬁ%ﬁ%@%éﬁﬁ%ﬁ%@amhm?&ﬁﬁnglw CisfttregiesRe
affyatefoharceStamifgrwas perfoaned Bseprevibt siyde seaed: At ngiror
nmedificaticns (Rienimaki-es ali, ckoBiehL£hend. , 2461204262204 3kr£2001)) .
DNRKAM SR: 1 AndNRKiee0Ee calls {8:10.X 403).were plated.in e well

plastie shamber, slicles, and maintained.(as described above) 15 overnight
SYC%WW‘Cﬂmmashed with phosphate
Sﬁﬁ 7Ry LAl TEESTARS e With 404 paralsimaldah d& 1 PBS for 20
mﬁﬁhf:&é%‘"‘&??ﬁo T teTipRFause 2Fhe Eell8RereRaBhed With ¢ PBS24A#Fthe
(ABALSpecitiBmintingsited Wetécsanniteckid=30aminutes civithedistitfedt «d
iwaten€ontaining <L Y hmdnesseads atbuminBSA)xant: 20:0%dditarbve )
He100-(Calhioghem shadglla, GA).Biotinylated HA binding .prateits wien
pﬂéﬁ?)e(%&%%ageg%m%'%aﬁﬁlegytplx“éa%@ggfm'ggrae%@;’0 afi9h) o

was added and incubate overnlg ht at room temperature enext d
et K ST WASh 3l Wi P AR HCUbatet f6F 30 mifite S it w2

PP 006 EPFCRehriEgatédshEptanmift-OAREF TarpHRTRE €75 ff THSS5S
vahtl 196£S SA =T he tetlswere washed incPBS, rrounteditusing \Vasetasiield
o(Barlingame x GA) cantaining.duugiaidinechst) 33342 (Malectdar Brobes; ng
néege@e,{%ﬁ@nds\éw@gk@eﬁ Mhder.a, Nila@mc%@upsmo@sﬂ%%esgmgs /3;
JHIGTOSCORE. JNAYeS; Weke peguired wit ‘ a@h%%%?%”r%peéé’é’é Gan

9] erated ‘"{[1 -40C mterfaced W|th an Apple G3 computer The same 30

PBrocedurs was alSo UE8F 0 sEin frozan seehions or mammary tumors

JferﬁWﬁTfTFﬁﬁ%b@ﬁ%%ﬁEE?PF?é’&Idﬁﬁ]ef‘P%‘*iEOPCﬁrF?é‘[%ﬂr\f@RHW in TBS

sefpiEsEin leVek wad deteminedhasing reei-timeREP R as Previoushid
mepaneckOA/iner) etal; Anahg Bioghem. pad€141 -4 9:(1098y). cEatal-RiNALHABS
xuacted:fromcellswith-35 ThReagentysing thesmanyfagiwars.pretocol
Melecular Research, Center), Specific primers and fluorogenic.probes.

were designed and. used to am I|f and quantltate gene expression level.

o -209C tert
PRE“GERES specific Bignals Wela HormaliZad t6 that Brths = ~oe same
ﬁﬂ?ﬁ%ﬁ%ﬁﬁeﬁ?ﬁk?%?o uged to stain frozen sectloqs of mammary tumors

£rom Wnt-1 transgenic mice) .

Real time RT-PCR: Relative RNA expression level was determined

using real-time RT-PCR as previously reported (Winer et al., Anal.
Biochem., 270:41-49 {1995}}). Total RNA was extracted from cells with
Tri-Reagent using the manufacturer’s protocol {Molecular Rezearch
Center). Specific primers and flucrcgenic probes were designed and
used to amplify and guantitate gene expression level. The genes’
specific signals were normalized to that of the glyceraldehyde-3-
phosphate dehydrogenase housekeeping geme. Triplicate sets of data
were averaged for each condition. All TagMan RT-PCR reagents were

purchased from Applied Biosystems (Foster City, CA). To test the
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phosphate dehydrogenase housekeeping gene. Triplicate sets of data 40
were averaged for each condition. All TagMan RT-PCR reagents were
purchased from Applied Biosystems (Foster City, CA). To test the 71 WO
VEOHBAT3HE2 PCT/US2006/014008 effect of recombinant WISPL28/014008
gene expression, petri dishes (35 mm) were coated overnight at 4C with

e¥Epy Al EHMSERA FE AT RBS! Thee nextrdayicello@ N 105ksells/tishy)

wiere-phated antheseated suriace and theexpression analysis Was  Tne
Q}‘?If%ra@edcé‘fﬁ 18 Qoygs. 491155?8{&%' aeégs the coated surface was

and treated for an additional 2 ours at room temperature before
%av?/%re et te FRACE RhaN R CRIE R hRTVESEE Y thipERtisation®
ﬁﬁﬁ’rédci‘ﬁﬁﬁ PBS Wit A cEF ARSI PB TR BS AP0 giieds&EoRtaining 1
agds- riloriaF 1 7 Goon UgatethanttER44 (SeroteorRaleighNE) oredadsotype
10 contisl ARa(RAKO, Dexnaark}éoa&ﬂxmme@aﬂggmx{@éaaﬂﬁtuR%ehed
wCellspwergivashedwith thesame Q&bi@erzaﬂdgéﬂebééegogﬂaqgﬁ 1CSg m
)QIMC% nggga%%r a%anélm &L)(S\éVe%tern t QK{\% agd NRP:E/S 1H Were

cultured to confuenc in 10 cm? platés. The cells were “washed With PBS
Qe ektracteditith %e@@a:ilg 156F 1% TSR 60 IROFRS TR S irfte el 15
"Brotdi e Preisitated By Hddimpd Guelunrss of acefBReachd@xtract.
(Sarhptes Were rediiced, denatured and loaded on a 4-201 gradient SDS

polyacedamidegel: Thewgel was fransierred:to BM@rErH&eH&b@ﬁgﬁﬁﬂgy in

:prekedwith.a antixatL D44 antibody (0%49) oran_aptizmouse (R44,20
gKl\él114) atal gyml concentratlon and detected using a HRP- conjugated

hAntEmouse 156G Secondany antiBody Ml the: ArfEFSRATT EET° detection
PFeageﬂrﬁsthﬁﬂ%r detection Inthesamples swastiséd aselcaditrgtontiotpies
wSratterAssay CFive sells wetelplatet] im 24 welb plates atdowwo25
pebpcentraiion: (<000 eelishyell)and allowed-tosferm=eolonias.over3 .days.
plhiegells-were.stained using Riff-Quils (Rads Bebring .Newgrk. .DE),and

oloni les were observed under the microscope. Cell Wound Healin Assay:
%ﬂﬁmlgratlon WES BV ARTARE TG a 221N eI heding &sEES previously
“HREEHEG Fith nfifoT3@9RotAfiEatvns tPiehrfakiet abeJBisthenheaih,
AOT7E: DDA 82E485s (208D Beefly: tellsiwerescaltupédsuntit theydreached
leenfluenrey-xOne line (-1 mm) was drawn in the cell layer using a

micropipette. eguinpedwith-a;dispasable yelow fin. Celkmigration guey,,
cm@ege@r@%@r?emsmﬂm% Py “916 '@QSWC@SCOpe/o%g{eléo'l%%
35 The_area newlx occu ied :%/t e cells after this erlod was measured

irig NI image so’ftware SHibratetPwits 5 Stide MG fetet“fintl t4pse
PRAiCTBS cOPy e el Wit e BRRISH th ‘HETMERM AP FESPaNd

Cell Wound Healing Assay: Cell migration was evaluated using a

cell wound healing assay previously described with minor

modifications {Pienimaki et al., J. Biol. Chem., 275:20428-20435

(2001)) . Briefly, cellg were cultured until they reached confluency.
One line (~1 mm) was drawn in the cell layver using a micropipette
equipped with a disposable yellow tip. Cell migration over the
cleared area was monitored by time lapse microscopy over 15 hours.
The area newly cceupied by the cells after this period was measured
using NIH image software calibrated with a stage micrometer.

Time Lapse Microscopy: Cells were plated in BEGDMEM/10% FBS and

their random migration was observed for 15 hours uging time lapse
microscopy. The distance covered by the cells was measured using NIH

image goftware calibrated with a stage micrometer.



their random migration was observed for 15 hours using time lapse

microscopy. The distance covered by the cells was measured using NIH

40 image software calibrated with a stage micrometer. 72 WQ
Wﬁb%?é?i‘%éz{‘ﬁz PCT/US2006/014008 Migration Assay: Haptdtaxis Wag 014008

measured usmg a mOdIerd Boyden chamber system as described

gagron ctalrala:BolvShenns27s: 1629 838-(23067).

Bxb@aur@&r&ae @ﬁf&uﬁn forasity 1 Bdawealtfasnat P Eﬂaﬁl@ﬁl@l&ﬁﬂeéﬂt@fﬁ :r
s alc%wer%%@ggoa/@mlgb&@é 9 4%@%%9&@&9@&6@ &%08%9 oL 5

PBSEMI f}%éo gggte inserts werlg %nsg % -free medlaE%nglxmCm 105,
RR CellSTh 0.5 ml HGOMEMD%, PRS Wers added fo the upper— o =F
4C‘Ha‘f’hﬁér56rh‘é IBfvererrimbEOwWiEs TRIEd itRE8 75 RiEof tesaimeTtia
vand thepidtds werendntuatediievendightat 37C . \Rreqa¢xt day the upper
rehambeswasivined with.a 10 eatton.swak:andibe eelsithat.-migrated tQas

dAhe lawer.side of the Jnsert were sfained.with.the Dift-Quik Stain Kit (Dade

Gehrl Inc.) _and counted under the microscope. Triplicate sets of data
Wera elaagéa for eHth REHdiBh. M cBrRn 8BRS ThE Cokteadingerts®
aRererwastedendireatedsfohan BSeridifiorral 2hduresat soémmeL the
iterapereduee s tr Situi Hybridization: R GRIprmers wiare(desigpec-iaamplify
Rihesa 740 b fragment efsppwine WHSR-1: spanningsfromaat 440-1180 of

14018865 (upper- 5, GGCTGCCATCTGTGACCCA. (SEQ ID NO:12) and
lower- 5. CATAGGACCT GCCGGGAGAA A (SEQ |D NO; 13%% a 706 bp

Iﬁa‘éerﬁsg?ﬁ%fc 267 murlne \ﬁﬂflsallsnbsaeﬁﬁfngef‘om nt 4a§lf0 &F {61@86?1
Hppérrat BCEETCECAT-TEETBAGEG (SEQ ID NO:14) and lower- 5
CAG b TICA (SEGUD NO#1 8¥Fbeed 64 bprplily
dtagemeat ofomurine:Gx44 spanning frowpal 1<k6080fMA7 12%@mppeso 5’
O-EQ@_A@EAAA(BQEQG@C@&EE&.@}ACMC@A\'@S&@)ﬂnﬂdQﬁﬁer“&@ld lower-

TG&&@J GCLTEIdLALOATGGASERQID NOLY) or20 %ﬁ on: of
ra ment of murine HAS?2 sggnnln%from nt.927-1557 of

Ser S GG ACAAATCEEELACETACAT BEG D F\IC?L%:) andj Iower 5"
B A LSy o e e and
BIEHSIBHS EnEEENg 2R ntidlectide T oroP3IRATI6IyTheTasehifation
sgites tocalowimvitredramscriptioniob sengeor antisenserprobes;B0cTac A
respectively, fromihe-amplifiec:preducts. (hu-el-akcCalbddsionuo:17)) or
Ld09:176.(1994). A"&%SIA_’XEEGJB&@Q:&Q A% formalinand s, ¢
I&ar%@ﬂg bedded, S%%%%Q%&ATC%&Q@Q& Rick Ws%fg 9§parafa;"zeg ipwer-

eproteina edln 4m rotelnase 0 mihutes at

%urﬁ?évﬁf%%%s%%a% AsitdT Bﬁdﬁaﬁ(%)as pr%v’rf?ﬁ%ﬁ/ Heduriped. 35
LHIERTHPIF at 2o EMBO FuAlGg 200071 1I(F5) . B0y a:5533P=DTPt {abéfed
ssensetandiantisense. probesweerds inybridize ¢ todhesectionsaie 55kes,
Rverdighte Unhybsidized prebe-was sepaqved.by ingubation inceis vision,

1:169-176 {1894)). All tissues were fixed in 4% formalin and

paraffin-embedded. Sectiong 3-5 microns thick were deparaffinized,
deproteinated in 4 mg/ml of proteinase K for 30 minutes at 37 °C, and
further processed for in situ hybridization as previously described.
{Holcomb et al., EMBO J., Aug 2000 1;19(15):4046-55). 3p-yurp
labeled sense and antisense probes were hybridized fo the sections at
55°C overnight. Unhybridized probe was removed by incubation in
20mg/ml RNase A for 3¢ minutes at 37°C, followed by a high stringency
wash at 85 °C in 0.1 X 23C¢ for 2 hours and dehydration through graded

ethancls. The slides were dipped in NBTZ nuclear track emulsion,
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20ma/m1 RNase A for 30 minutes at 37C, followed by a high stringency
wash at 55 C in 0.1 X SSC for 2 hours and dehydration through graded 40
Wethzimols.. The slides were dipped in NBT2 nuclear track emuICs,Ii‘E,)nS 07%0\4\4%8
50081113462 PCT/US2006/014008 exposed in sealed plas%lc S ol
containing dessicant for 4 weeks at 4 C, developed and counterstained
ewiths b matexylimsaptk easik15 EXAMBRL A tStables fibseblastcetblines
weXREessiNg-high dNRIIWI SFs 14d).0r  JWa (NEHIMA S Rrlda): Iavels, of MY ISP-1
-angd a control cell line containing an empty vector (NRK/control) were
used to evaluate the effect of WISP-1 on HA production. As
demonstrated by the particle exclusion 10 assay, NRK/WISP-1H cells
accumulated a large hyaluronadgaE&lllar coat capable of excluding
sedinfnting enthwbtytesqd=iy. layeNRIRAHSR4 hagbuihaiatets e sSMaker
1periceliuhar amatrix (Rige o} awvinereas o matbestirovacted MRKGoR e ng
atFighde) JNRK ISP -LEL cells freatedavith-hyaluronidase (daka ok
W%gg\—,\in)dnl %C%'QHEL%%%” Okgege%ggsa:cr% aesé %C!a:g%d HaA \cl\é.a? algo.clusicn
evaluated fldorescent stainin using %he blz)tlnyca[a?eé HA Bin ling _
Brote nN%Bﬂé%’bﬁHTﬁ%I%Faiﬁ?ﬁ@“Pig\%ﬁﬁe& HA OV OO R Al oo+ 1o ax
REKPARSPRL PF CtF Stfasesigerd ) whereas 196 stamiffy vaddletected on
MRRKIgonkokcells:(Rigrdey. 26:The effedbof WISP-lsoniHABECretion was
wavaliated by compaiing.iheacaumalation ofskiA in dheguittkgunediaof
e
concentration i -1H me as 3.5 fold greater in .
TS il o Sl Sy o et B ol SHE TR (i
‘fﬁ?ﬁ%‘é&?ﬁeF‘fﬁé%n?surséé’ﬁltgr?nBWFHEYW%&?L%%?&%HITH%F?K cells
Bigiotes e aeetirhtdatiorrat tHebéel StFfacetand irrtiiécdEr@ Thedia.
EXAMPREE2 Toientily thew@azyme vesponsiblefotthe-YWHSE: Iirtggered
d3A::30 pradyctien; the=expression of the known RA synthases (HAS1,

HAS2.a0d. HAS3),iIn NRKAWISRAH. NRK/WISEs 1L and NRK/contralcells

t"A’QS—%QQAXEEQ-oz'Z'A§%ﬁXPﬁeéﬁéogu‘iV%§r£“°r9ﬂ%eQ#%é%%?sfé’lgé_” WISP-1
l\{)roéfucmg celis whereas HAS1 and HASS mRNA levéls were identical to

He COHtS (B1524) ED4 8 and REFAMI ATRNA [E0eTsRiersaise™ = the
NRErBESed h S5 NRIGIVISP APt IPFRBS S Het SHE hyittiFonidase @xpiésaivh
srerrainer unchanged{FigRa) . Moreover, IHAS2;.C44 andoRE#AMMese
JaRNA leuels were wproporbienad 40: YW SR -hexpression-As-demanstrated

LEACS analysis, (Figq 2b).and Western blot.(Fig. 2¢). thesincrease in
CD44 mRNA expression in the NRK/WISP-1H cells resulted in a 4- fold

increase in
BEXAMPLE 2

To identify the enzyme responsible for the WISBP-1 triggesred HA
production, the expression of the known HA gynthasesg (HAZ1, HASZ and
HAS3) in NRX/WISP-1H, KREK/WISP-1L and NRE/control cells was analyzed.

HAS? expression was increased up to 10 fold in WISP-1 producing
cells whereas HASL and HAS3 mBRNA levels were identical teo the control
(Fig. 2a). (D44 and REAMM nRNA levels were also increased in
NRK/WISP-1 cell lines whereas hyaluronidage expregsion remained
unchanged (Fig 2a). Moreover, HASZ, (D44 and RHAMM mRNA levels ware
proportional to WISP-1 expression. 24s demonstrated by FACS analysis
{Fig. 2b) and Western blot (Fig. 2¢), the increase in CD44 WENA
expression in the NRK/WISP-1H cells resulted in a 4- fold increase in

Ch44 protein level,
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40 CD44 protein level. 74 WO 2006/113402 PCTIUS2006/014008
EXAMPLE 3 HA was shown to stimulate cell migration by interacting with

$ face receptors, CD44 and RHAMM (Hall et al., 106/014008
g\o%(r%?wg#c%n et al., supra). Because WISP-1 increased both ﬁ@ 2006101500

production and CD44 and RHAMM expression, the motility of WISP-i

expressing cells was evaluatecdEXAfia# glated at a low density,

NRKfeortie| setisproliteratethandéoimed el defined telonesig 13) .
viroliferating: NRKAMESP-1L, cellsdfarmegiass defined groups ag..some
n&8ll figparted L{Qm the growing.calonigs 4Fig 30)...No NRKMISP 10 1H

colonies wer 0, cells scattered in a rand m attern Fr%; 30} Contrary
ale

P10t %E%rhtré% rg‘g 38 d\/\?ﬁ%ﬂ“r SXprecaing cells also" revbalad a hyper

SEIBAEHEY ROMShBRS S WFPERTen B TaRa 6 Ehé?ac?@ﬁéﬁ%f high
NRRHR (FlgeSte. Db gtmaddpaed freredcosy i ads folddnerdastsin Fee
zanigration distanCecofNRITWISP 45.1H wasebserncdcomparedtps as

s&RNtrel cells.(Fig: 3f) s NRKAWIS Britd salsa shawed-a.2 £.fold increasei8e-
1nigration arga in a cell woynd healing assay, (Fig.«39),.Foggiherthese

results demonstratet at WISP-i erpressmn mag promote cell migration.

STEXAMPLEZ 15 4R iming whathel the ectopic additon of WS

TEHREE prometE HAS2EX e Bsidt arngc &l Mhigfatitfiesn H&sdy Wast?
ceorduetddtusing pudfictbrééombiffant WiSP-1UgGqDésnolaas=at al.,
nStpra)opWISP4l additiondo:the dulture mediawdichnet premete HAG2wrse-
:BXRIESHoR-204 data pat shown). Mihea NRK gells were. platedonie. ax
aﬂ!}sghgng coated su rI%S?eQA§% %BE%%?JQQ ﬁ!:%raeai%egr erﬂpa&}r euqléo

cells %ate OI’]tQ uncoate ciLp aStIC OF onto an |rre evant §'1 C |mer|c
S €C

" Btotam (TRERIGE) toated StHacs (FigSad) > Rith6udFraatorn alons

Wﬁ?Brﬁofé‘Hr?-FRS?e‘&ﬁre%“é?ﬁﬂ“?h@Hdﬂtﬁﬁ?% further increased three
fold 30 after the coated surface was incubated with WISP-1. The effects of
ectopic WISP-1 addition on NRExeghmigration were also examined. In a

transwelkassay: W1eR14gGinduced the-haptataetic migrationaf; NRK

QSJ&‘Q’%MO on the filter s Jower surface (Elg,4b), Goating ofap;
|rrelevant c |mer|c roteln TNFF?—IgG or addition 35 of WISP-1-1gG

u?o l%ﬁ Wer C noppromofg mlgra IOI’Y%&SC%ﬁE ofr a%b-l
Wé?ﬁﬁomﬁgoabtﬂnrﬂﬁrt%%rﬁéenaﬁ%raéﬁé RGT TSRS BFWASHOR,
(froresver sSWISP-i héptotdeticcativityenas hotefintited to bFGblasscas it
caiseromoied, thamigration 0S80 zeells parpalont adenecascyiomai cell
-Hoe (kigAch Tegetherdhese dQresults: demonsiate that-ectopicWISP-1
(?ﬁ@ﬂﬂ95b97Qﬁ%§§%§éi@é%%e {Fig. 4a). Although decorin alone promoted
EAS2 expression, this inductien was further increased three fold
after the coated surface was ilncubated with WISP-1. The effects of
ectopic WISP-1 addition on WNRX cell migration were alsc examined. In
a transwell assay, WISP-1-IgG induced the haptotactic migraticn of
NRK cells when coated on the filter’s lower surface (Fig. 4b),
Coating of an irvelevant IgG chimeric protein (TNFR-IgG) or addition
of WESP-1-IgC& to the lower chamber did not promote migration. A CD44
or a WISP-1 antibody (Fig. 4b) inhibited the haptobactic migration
induced by WISP-1. Moreover, WISP-1 haptctacolc activity wag not
limited to fibroblasts as it also prometed the migration of SW480
cells, & colon adenococarcinoma cell line {Fig. 4¢). Together these
results demonstrate that ectopic WISPE-I addition increases HASZ

expressiocn and promotes cell wmigration through a (D44 mediated
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expression and promotes cell migration through a CD44 mediated 75 WO
2006/113402 PCT/US2006/014008 mechanism. It is believed, though not
fuII understood that WISP-1 presentation may be important for migration
W HHS*Rzed to be tethered to a substrate to elicit this acﬁ\ﬁi’@/f”%z" 6/01400%
EXAMPLE 5 Because WISP-1 is believed to be a downstream effector of
TRFARRE SV SPEL i H ASE el C Dk gix preissioh in anvkarmmeary epitheliakbeell
rlineeistably-trangfeetacwith MntebL(CRAGAMNTE) Wereanalyaeds When

teerapafed-tq thercentral cell Ine.(CS5EMG),L5/MGB/Wnt-| cells showed a
10 2.7, 5.8 and 3 fold increase in WISP-1, HAS2 and CD44 mRNA

expression respectively (Fig. Sag. As demonstrated by Western blot,
C57/Wnt-1 cells also showed rease in CD44 protein content
(Fig. SHPMortvrt uilikethevedntrolPeelt Ifmprriterpiessimg vl -
faiteg roforfpdistmttCaloriesransdi scatterednadrempubiit seltlye at 15 ldwe
sdensity (EigsSe)ed hese results showdhakHASZard6D44 -expression
-apgheel moully azelevatedhin eell lingswhereWISk:1_expression jseq -

tn,gggrgd by Vintl, EXAMPLE 6 20 Wnt-l e gressmn An mamma r%
epithelium promotes tumor devel opment in transgenic mlce fl a prlesmon

r@?ﬁ’ S5 GeF 18160221009 220685 TStREM I SRl e lss 678768 1
EL9887) SBetHitsd WISHECLdstapratatverd SRAstrrant effactareot WA, the
SmRN Acexpressionof-H AR and £©D44In Sportan2ous mamsalyduraors
siroradViM TAéWnit: b drapgenico2bdnicevasmeasuredeNVhen coraparge.tq:
mamewydleﬂgep'%@“u%@@S&g@fﬂy/éf&p@é&%}% H&Cf@&%ed
between 2.5 gnd §R5 foLd in g all mammary tumors a&nalilzed nher % ?L

s:Lon arl are glevdte = ine
imiiar ly, CD44 m NA exprerssmn was induced between 2

R (&0 565 THEse results show that HAS2 and CD44 are
overexpressed in MMTV-Wnt-1 30 trangenic mice mammary tumors
expressing WISP-1. EXAMPLEEZARPsituchybridization demonstrated
elevated WISR-4 expressionadndhe peritumoral stromaef MMEV-Wnt-1

diansgenic mouse.mammary.33 tumors (Fig. 63, ), n contrash HAR2
(g, 6chs)ugnd CcD44 Q:Ig @ elf) >,gpr(§l S|on Was ound onlg in tumosral1
eplthellal cells. TCF1e localization‘of CD44 in ﬁ1e tumor parencahyma was

*BohfMEESy RGOS CERERTZIy IFIGE 6Y). ERKBTotefetaiin
Hfeve 8lEd A ¢ atR UTREIEABACHE HiRittre N afH BRSD crarsd WITH et tdnforengenic
rétroras(Frps4@6h). Fhenhighest stainingrintensit-wasfouneinthesas:
mENM ediate: sviainiby Of: the-tusar lehulewheteasaveakal-stai m‘nglwaﬁammary
tE%E?&Z%géi&éé@.(n:ﬁ; Fig. 54). &imilarly, CD44 mRNA expression was
induced between 2.2 and 4.2 fold in all tumors (n=5; Fig Se}., These
regults show that HASZ and CD44 are overexpressed in MMTV-Wnt-1

trangenic mice mammary tumors expregsing WISP-1.

EXAMPLE 7

In situ hybridization demonstrated elevated WISP-1 expression
in the peritumcral stroma of MMIV-Wnt-1 transgenic mouse mammnary
tumors {Fig. 6a, b}. In contrast, HASZ (Fig. 6c-d) and <D44 (Fig. 6
e-f) expresezicn was found only in tumoral epithelial cells. The
igcalization of CD44 in the tumor parenchyma was confirmed by
immunohistochemistry (Fig. 6g). Link protein staining revealed an
accumulation ¢f hyaluronan associated with the tumor stromz (Fig.
&h). The highest gtaining intensity was found in the immediate

vicinity of the tumor lobule whereas weaker staining was localized to

76



10

15

20

25

30

a5

40

WO 2006/113402 PCT/US2006/014008 the normal mammary duct
epithelium. These findings are consistent with the suggestion that WISP-1
ulate interactions between tumor and stromal cells that involve
Wﬁi/%ﬁ %‘ﬁ% Y3cid and CD44. 5 EXAMPLE 8 The metastasis ahtl &183\9 14008
potential of transformed lines was evaluated as described previously
thd/elehret atan@ancenRe$pi6B:156R2- 1556420001 Mineave ek:oltkSwiss
wiuidHersalednicewere usesh-Briefly -eells averehanesiedhbybetween
Arypsinizationand washed, 10 twice with.PBS. Each foyse was Jpjected
into the lateral tail vein with 100 ul of a suspension containing 5 X 104 or -
2.5 X 105 cells. At 2, 3 and 4 week postinjection, mice were examined
using cine- magnetic resonance%éﬁﬁﬁg—(MRl) for apparition of pulmonary
lesionBramdireerspsieehere e entrtiThetirgswerstrerfusess ivas
eBaliats:d Sefixétive; iexcisecand: H & Estained sectiognsanese generated for
cevalsationsef primonarykuraokcologizations 4 engitudinal sections pf-the

Jeflung, and.a SH%Q@R?&%V%&%&@QH%O{%E}Ss%ﬁryéé’l%e%?d &Qé%%@'
and accessory lohes of the I’I%ht Iun were e eval ua%a HlstolggE

ffecteéltlﬁngs had ? c(??splnﬁfm ReOplastic ceﬁ‘scfha mﬁtrafé‘
Hitmbifait |ﬁTe?stT‘ﬁ‘ﬁﬁ?nﬁb‘We9@?tﬁJe‘b*éi§’sé thet8evErify 6 fhe’Crzges
Aas varaplé trresfoliowinggredien systenysvas establishedire Mimmal
nigycivemeatofine pulmanaryiRterstitiuape40-206: of thelung: is- aftected:
Hestsandslustars Ofspindleid neeplastic 25 cells pusltifocally-distupt the
ﬁ%ﬁ@%@rye@%é&t'm Affected faci are commanly along the pleural

face exte |nto the mterst |um No vessels or large airways are
f'Ele(njmﬁ réera & TnvoNement of the pllflmonary interstitium - 20 -
O% &P‘Eﬁétﬁﬁ?@% affectet NEsts antEéusters ofPSfirfd BidTEoprasiE 3w e
scehs nuttifoesllyoistapt thealimoraryeihterstitianreSeome Vesselsiorhe
dagge aimyays:are=filecawith spindicitbeetisl Spinatoid calls frequestly form
2 hiead bandarlarge mass suhjacent 1o theplewa @ndexignding into

ﬂi‘@e%@tﬂ@rym Ryeringmesothelium.is, plump (eaghive). 3alllz,
Sev re %olvgment of the ulmonar'¥ interstitium 50 1000 of the Iung IS
dlo

affected. Nests and clusters of 518 heoplastic cells multifocall

idlsru'ﬁiliﬁ%abuﬁvﬁjré(ﬁ?‘%r%ﬁtfiﬁﬁ BIOSEvessets e Hiid farde airtasfs aré
Hiifed wwithispifdiesid el Fespinaisideesise fermrationd bendeorldagie mass
subjacent todhel pledraand exiendingo48-intatherinterstiiumaSpindicidoci
Sellsaie-aften embedded inapale.kasephilic taamphepbilis.acellular
ﬂ@é@é@tg\ée”&%ngéggépéh&“%@rgg airways are affected.

II = Moderate involvement of the pulmonary interstitium - 20 -~ S0% of

vein

the lung is affected. Nests and clusters of spindloid neoplastic
cells multifocally disrupt the pulmonary interstitium. Some vessals
or large airways are filled with spindloid ceils. Spindleid cells
frequently form a broad band or large masg subjacent to the pleura
and extending into the interstitium. Overlyving mesothelium is plump
{reactive) .

III = Severs involvement of the pulmonary interstitium -~ 50- 100% of
the lung is affected. Nests and clusters of gpindleid neoplastic
calls multifccally disrupt the pulmonary interstitium. Blood vessels
and large alrways are filled with spindleid cells. Spindleid cells
form a broad band or large mass subjacent to the pleura and extending
into the interstitium. Spindloid cells are often embedded in a pals

basophilic to amphophilic acellular material. Overlving mesothelium
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WO 2006/113402 PCT/US2006/014008 is plump (reactive). Minimal
unaffected area for gas exchange remains. The results of the lung
colonization of nude mice inoculated with NRK/WISP-IH, NRK/WISP-IL
WEhHP MR ntrol cells are summarized in 5 Figures 7 and 18CHriFage/m 4008
inoculated with NRK/WISP-IH or NRK/WISP- 1L, cells formed lung
imasses in2dtnsr-anduilase-teperdeatsnanner. cdhednostsavere lesions
Sugre-seen in mice injected with 2.5 X105 NRK/WISP-1H and necropsied
at 4 wgeks. gosi-lnjetf‘t n. é\t 2 and 3 weeks post-injection, the mlg t@gd

onlza iR whak
less severe but pro ressive tumor 10 formation (grade I'-1T; see radlng

vdbdRABbYe) Mi Ifﬁi“éére&lvm?z“%%ﬂﬁﬁww&paﬁ ﬁa*amswed in
Frantinal Tureftdfor formtion Byt atee ke 5b sTRR{EEHdn VA feer BRH/EERS -
IpostéjectionpediCerigocatated iwith OibaX 195INREKIIESRPdbrcelisnvere
redhesnogeal.r had minimal neeplasticintiltiationd@iagde ) svhereds

Mﬁﬂ@ﬁ%&?%’&'%@&é&éﬁ% '>!RJ&QM%JH-Q%'ée%hQM’edAQCEGQ%%
%eg%)lastlg mﬁltratlon gcrad I§) A ﬁsﬁ ogical observ tion revealed that
t wi

mig regssive

ﬁ’os of animals moculate /controef calls Were rormal ﬂimo
f?éff@)tlﬁ? NERARISP-1 T Jeﬁaﬁaﬁmsswﬁﬂfﬁﬂ%’%b]ndﬁﬁecéﬂéﬁﬁrﬁauy
Wormedssidll clRStEES Writhirtaprorlidingfiom, drsubjatentstheizo by ¢
ety apsurface=of the lungs {gradesk ’=iguoAd-f) giteniembedde dimma:pake:
Jasophilig e amphophilic asellularmaterial.ch mere severaly affected
Aamals, the neoplastic cells farmed %QE:QQQSCQQQQ%L hand; subjacent to

th@ pleura (%rade Il;_Fi in the most seve affec e animals,
*Ploo \E{égéf &fs and ™ arSQeZ'f;fCl}’rv%/d SWere filled Wi {1%5 s mérb.& cans” (grade

9. 7t Mﬁi’r%ﬁi’éﬁ%’@@h T creassy %@r‘?&tﬂﬁ%p‘&%uéﬁ%ﬁf of
@aﬂlﬁﬁﬁglmw@ﬁﬁénﬂl@ft%ﬁgsmwm thelpleweeimarninal §hith Fistologic
yrage e gragdesticinvasion.sSevepysof thedesiancon MRILwasitially
Gonsisterd withithe -histplegic scoredthigie faodl, Grj)sdhiesedesdisne

Jndicate that 30 WISR:1 expressi ga%rqm%ts cellular metastatic growth, .
:p(ztentlal EXAME’OLEm hoRr W1 11'1' qellsgg 5 X ]105 cellsn} were

aso lic ace severel
“Inoculatedin tJhetall in"of Aude mice. Star Ing J on the &a of thé cell - ¥

IhoTatoT the 535 Thifcasrerashiéctsd %ﬁtféﬁ?ﬁﬁa ﬁeBﬁ?ﬁ@w‘é‘é“Sl\}@%f& ilisy
SHYTREHIRG oPateDadamtboehA%niSotype -caatrol anfiboerorewithssufferly
driycRBSkiddle lungswerssfixed antl excised afterfousweeks for gtoss
anatomicakanalysig-After-4 weeks, the severity-otthe lesionsdesnd in

£:P44 40 antibody t(ﬁ%@%@@ﬂé‘ﬁ's&35)1¥ﬁ\£'e¢£fq%ﬁpfg}ﬁ| Qtfagﬁqus
qheregg, aII_Lgnrlo) anlmal§ treat%d with a control ) l%gd;/mr salg] gd

animals with histologic gra grade
1nva810ﬂ Severity of the lesion on MRI was consistent with the
histologic seore (Figure 7a, &, g, 4). These results indicabe that

WISP-1 expression promotes cellular metastatic growth potential.

EXAMPLE 2

NRK/WISP-1F cells {2.5 X 10° cells) were inoculated in the tail
vein of nude wmice. Starting on the day of the cell incculation, the
mice were injected intraperitoneally twice a wesk with 10 mg/kg of a
Ch44 antibody, an isctype control antibody or with buffer only (PES}.
The lungs were fixed and exciged after four weeks for gross
anatomical analysis.

After 4 weeks, the severity of the lesions found in CD44
antibody treated animals (n=5%) varied from normal to grade I whereas

all (n=10) animals treated with & control antibody or saline had
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WO 2006/1.13402 PCT/[TS2006/014008 grade llI lesions (Fig. Be). The
average area of metastatic foci in the lungs of animals treated with CD44

ntlbod}éwas reduced by 990 (P< 0.00003) compared to animals treated
Wit LRl antibody (Fig. Bb). 5 EXAMPLE 10 An assay%géusm%/ 014008
conducted to examine binding specificity of certain WISP-1 antibodies.

gradkleigth srouse WISP-${GenBankvateessionm g ibet divh 018865)and

tfidll lengihdtumanddd SR«b{enBankdQ accessian numbenAEd G739
(Fige R oyese clopeddnte an expression iecterencoding.the human |Gl
(g re%qn downstream of the WISP-i sequence. The resulting
récombinant fusion protein (WISP-1-Fc) was synthesized in a baculovirus
expression system using Sf9 insect cells and purified to homogeneity
from serum-free conditioned mé&HEEBY2L5 affinity chromatography on a
Proteim A-SephezesecddeastFlow «fAmershami BharpaciaiBiotech). Full

clangth hursan \WASE-dawas alsor expressedauith anaminodaminal

aPEX8s m%t'ﬁﬂ?&éﬁgmﬁ’\@%s%ﬂéﬁ in,An-£,.601 stain. The.cell lysate was

subected lo chro Nit*- NTA agarase column iagen).
G RPF IS B ol hth S5 o B0 ribE bt S e o

-I- IS was elu |m|dazo

e
VBT ARHOHE ORIy BHEBIUES TR SPIicRiSWERE TRan R?ol‘é&? AFRFE-2
sgfaised. HtRrRarrIVIS P frenrral Hantnialtan e gsression €y8ke ir frasvas
sghtaimed 0y lysimpNRICcElss stabhedransfegtecuwvith ingnsn WHSRY cells
atArnakd teving; Roneaion: Univessity.RrincetondNd) with-S Do RACE,
-Sample, buffer..A.contral cell é)’%%et@él%aé%ﬁﬁ%%@q viIh NRK cells

%ﬂa}ablgh'g%nﬁ_fected with an e empty 1é(elcltoi ISP 1 g%from varjous

2rmacia
expression systems was e ectro orese on a cryTamldSe gel

SHRECERSCr S trarfetetPea” orito o MVF&TFLi‘o”ﬁdél(fﬁ’vﬁﬁ) é%b?aﬁé% and
2prébedPwiti eiifférent TWISPL- migABEloMar atitibicdies: 30 WISPaHtaatboties
o8 kD7 falsegeferred tounereimias=18D 1 151 102.€ Wa(adsorefered to
ohesev asnk 1029, 201 Hi{alse referad ite, herein 2% 1901:h) and:2R4.F6

W@W@,f@gr@g&m herein as ;3043 Q%HOQ&DGC{J&%@LLN@S\A/@%%Q%nerated

o ﬁriglbl%%ulcg{vwggg bacterlﬁatlzle Hi;m% m mQ]%IJ: n.ex SSIOh syst S (Flgbila)
tﬁese ant%géles dOH §§ not bl g to t e murln‘e I’OITI acu OVIr

HRECARF RO IECOyRIZE Ay proteihiom ﬂ'\%%&ﬁtr&ﬁf/%%%@rﬁé‘ﬁﬁ@tf
Fahtiptidies GFB, AT, S1OHASE IAIRI B30, 5GIHRd 1531 lysate
wreC@gnized ot Hunein exd smmbeyWHSRsfonhedvhenigenerated withcthe

baculevistisiexpsessionrsysiem &kig by dhose antibadies did not
eﬁ%ta@g@&gmyg@gwsﬁsl 40 when-producgdinadbacterial or mammalian
ont §¥1n9§§ [Euorf%e7?PVDF menbranass and probed with different
WISP-1l wonoclonal antibodies.

WISP-1 antibodies 3D11.D7 {(also referred to herein as “3D117),
11C2.0L0 (also referred to herein as “11C2¢), <Cli.c? {(also referred
to herein as “9Cli”) and 5D4.F6 (also referred to heredn as “5Da”)
bound specifically to WISP-1 generated from baculovirus, bacterial
and mammalian expression systems (Fig. 1la). These antibodies did
not bind to the wmurine WISP-1 from baculovirus and did not recognize
any protein from the control lysatse. The WISP-1 antibodies 6F8, 3A7,
10H12, 3ALL, 6E3, 3H10, 5G1, and 10R1 recognized both human and
murine WISP-1 only when generated with the baculovirus expression
system (Fig. 1ib). These antibodies did not recognize human WISP-1

when produced in a bacterial or mammalian expression gystem. The
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WO 2006/113402 PCT/US2006/014008 antibody from clone 9C10 did not
bind to any protein after Western blot. These results suggest that WISP-i
antibodies 3D11, lIC2, 9011 and 5D4 specifically recognize human
WHEEL4HE%can be used for WISP- 5 1 detection by westernPSI&{E/s2006/014008
EXAMPLE 11 An assay was conducted to identify the epitopes recognized
doy ithe ISR dntiboglies B1E2:9CHb504 and 3Rtd: 1Rk lengthrn
Human WISP-i (GenBank accession number AF100779) was cloned into

a plR%§M%%@§%g&¥9%ggé%ﬁeehﬁn a%%altgg'%% Ea'mgo G

egcodlng 6 hlstldlnes downstream of the  WISP-I sequence fion
hutants Were also genaraad by aé’vfﬁﬁg r}eaﬂﬁo‘%? tRre 8o Tam S oF -
haRTET WIS P FeReeastititiy contructs 15 were also cloned into the
pIRESpuro2 expression vector, The nomenclature used to identify the
different WISP-i contructs refer tasifzelamains they contain. (see Fig.

12B) Ramain istheoinsulinalike grawth QMME?CEQ{E%QMQ; ogein.gomain,,.,
t@g%gg P%m?igogilalesstl?. gons c;_eb({]gnd EOI‘ C (VWFc) domain,
on

domain 3.is_the 20 thrombos omaln and the domain 4 is
the CXminST{ET HEM AT Tﬁe{\gﬁﬁ%ﬁﬁ %‘bﬁBfﬁr@&d&gLB%‘fmf@éﬁ Horhain
At BERhERe re oS RIG H ciiains oPWISPL Prareiliusteated in Fig.
LEPAraFlee isequenice $-Ercodiig thesei domains of MASP daresas:tall@d/St he
Sepueneesti-/|SP1LLonstktucts:25 Kemain:l: generated by removmng
ﬁ@A@J&&C@&;@é&%@ %IT&QJ%Q@IG GACGCTGGGAGCAGTG
LACCAGCAGECGCC C%
CTGGCCACGGCCCTCTC A’@%éf&ﬁrfcﬁﬂﬁéicf&%Ac‘ferTACch
n&%%&%&ﬁ@A@G}&&k&@T% differant WISP-1 contructs refer to
FEACTEECCEEAATTEFC CARGTEGCBATGTEGAG TGECBSCCATCCC
IGACOCURE TEROCBETEGGEGEGrotein domain (IFGR®), domain 2
IAGEETCATCASAGATEGCT GT G T GERGTAAGATG TGEGEI CAGCA

t@.@ﬁ@%@éQ&@t@T&%ge%Gcﬁg domain 4 is the C-terminal
& ]%IgaCQ_AIQ/;%E&ACCCCCACCE%%GCCTCIACTGTGACTACAGC&

GCACCCCCEEACGTACEC Fween domain - These
’”é%ﬁ\ﬁT@‘i‘(?‘F&f?&%ﬁ%@é@éé&%6&&%&%}&%@%?@%{:&?&TCACCATC
ACT%W%@@G@@@A@A@AW/@ doemaing of WISP-1 are as follows:
SETEATFECACQTSTGCCTEBAAETAATTC (SEQ ID NO:3) Domain 2: 35
asAd TCACCATGAGGTGGTTCCTGCCCTGGACGCTGGCAGCAGTGA
Cﬁ?‘:\l@%&@&@%@%@&%@@GG%GCAGTGACA@C&GCAGCC”CuAG”ACCGTC

é;aéégﬂ%&&%&é&%%%@¢él§3S%E§§38££€£g§éig¥;TAC CCA é%gé%g%égﬁégﬁ%g%gg%c

e ——

S B AR NP B R T P TS A T ECE CTCAGCAGC T TGGEGACAACTGCACGEAG
CCIGEGCCEACCGECTRTCTEGEIGCCECECACEERCERCEEGLIGAGT
CATACKTGEECAGCIGERGIGAGTALS Ca TCACCATCACTAAGTOAGECCGCATAGATAR

FCCGTATGIGRREEEGCACASCACEATCACCATCACCATCACTPAGT
GAGGCCGCP_TAGATAAC (SEQ 40 ID NO:4) 80 WO 2006/113402

PCT/US?006/014008 Domain 3:

Domain
GAATTCACCATGAGCETGGTTCCTECCCTEEACGCTEECAGCAG PGACACUAGCAGCOGCCAGCACCERTC
CIGECCACTECARTEETCAETETGEECTECETCCTEEATECEETECACTACAAC AR CGECCAGTOCTTC
CAGCCTARCTGCAAGTACAACTGCACGTGCATCGACGECECGETEEECTECACRC CACTATGCCOTCOGA
GTGCECCUCLCErETCTCTGETECCCCCACCCECGECECETEAGCATACCTEECCACTECTETEAGCAG
TGEETATGTGCEGCCECACACCACCATCACCATCACCATCACTAAG TGAGGCCRCATAGATRAAC (SEQ
ID NO:4)
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GAATTCACCATGAGGTGGTTCCTGCCCTGGACGCTGGCAGCAGTGA
CAGCAGCAGCCGCCAGCACCGTC

WgTGGc%ACTG CAGCATGGCACAGGAACTGCATAGCCTACACAAGEC
&UBAECcceTTeCTCCACCAGE '
TGCGGCCTGGGGGTCTCCACTCGGATCTCCAATGTTAACGCCCAGT

PGETGECCTGAGCAAGAGAGCCGC 5

RFCTGAACEIGEECEEATGCOATGIGGACATCATACACTEATIAAGE:

el A e A aPlan acoTACACRAGCCCOTEEAGCCCTTECTCORACCAGT
Té§%;g?%§%§§§g§i§%l%¥é&§£¥%%S%Eﬁ%&%%%ﬁ%@éé%ﬁé%é@é%ES%%Eﬁ%@%ﬁ@ﬁéﬁé&cec
CERR '

omain 4.

CERT CREE RGP TECCE T CCACEETEECACCAGTER"
CERECATCEAECCBECACEACCETECAMGCAGTET (S20 ID NO:5)
CTGGCCACTGCAGGGAAGAAGTGTCTGGCTGTGTACCAGCCAGAGG
reATEGATGAACTTCACACTTGCG

%%ﬁ%%%%ﬁﬁ%&%&ﬁ8&&%@%&&%@%&é@&&%%ﬁﬁ%&%%ﬂ%@&Eﬁ&ﬂ&%@:

CAATAGGTGCTGCATC
R R T e SR s PR R TP TS
BB R PR B B P A GHFE TACTETGGACT T TGCATGGACRATAGETGCTEGCATC
AT EATPRAT B CIG T TO TS RAAC CTCAGE TG FRAGERATECCEANT
BACATCRTIGCIEACT GG AR CCTETAGGAATCCCARTGACATCTTTECTGACTTAGAR
TR ACECT oGt lG T feAGAARII L ARCLC LG LELGACACLAGEA:

WEERLGAGALERIECALIAAGC TRRd D o' ) .
AGGCCGCATAGATAACTGATCCAGTGTG (SEQ ID NO:6) Domain 1,2:

GAATTCACCATGAGGTGGTTCCTGCCCTGGACGCTGGCAGCAGTGA
EREEAGCAGCCGCCAGCACCGTC

EA GG CCACGCE I CICTECAGSTEEETACTGACCATCSACTITAETTE
BECTCCACTEGAGEACACL ELTCAA0CACTT I ACTCCAGCTCCACTEGAGEACACCTCC
TheRGCE ks CAAL Gl EAS A Er e CEAT ErtaRar t CheClc e A TG ErC
LAGLELELIGEELREIEEEER T CorscocTcrscraoTTacearcrrcTaCACCEAG
AGCCICATCACAGATLECIGIGAGTORT G IARCATGTECCEICAGEA
T AT T T e A C E A B B EC CT CTACTC TEATTATAGES
A a T S A BN C B AL CEACGECECEETCEECTECACACCACTGTECCTC
GEAGTETETEGRACAGETEGTCSGTIGTGEECRGEGICETCGERTEG GG
dadiabdoirhAtsAc ARG S AT TR e ACCATCACTAAGTGRAGECCGUATAGATARC
EICCAGECTAACTGCAAGTACAACTGCACGTGCATCGACGGCGCGG
TGGGCTGCACACCACTGTGCCTC 25
CGAGTGCGCCCCCCGCGTCTCTGGTGCCCCCACCCGLCGGLGLGTG
RECATACCTGGCCACTGCTGTGAG

A TS YA FECEOECCHEACACEACCATERCCRTCACTRATCACTR
AGTCAGECCCCATAGATAAG ASEQIENOATY Deainch (Z@BOACACCTCC
o AALICACCATCAGRddc i e d o tiCte oo ALt T EaClo AGsCAGIGAC

£OGLACCAGELELEARCA LG erccccrcaceaserteseancancracaceans
CIGGCCACGGCCCTCICTCCAGCCCCTACGACCATG cC

%a&&%&gz&qz&&c&&héggg%\%&]lr%TGTgACTACAGCGg{géACCG&%(?AEE‘;’FA%%JAATA
R e R R T I CT e R E T B E AT B TEAETC B CEGEEKATECE™
T ARSI TG T AT CEACEECECAATGARCTGCACACCACTETACCTC
AGECTCATCACACATGRETCTEACKGEEGIANGPETETEGCEETCAGE:
Ablald @i 0L AN LA A AR GACCECACCCCETCACACAGEAGCCTTCGAT

GGG A LA RE R AR IGTGRAGIALA R e
GGGACCGCCCGAGGTACGCAATA 35
ECRETCTCTECACAGG TGS TEGE TR TECEETCEETCETECRIGEE ™
IS G T R A A S A C B B AETECEATCCATACACT CATTAAGGCgECCETACACCAC
TTCCAGCCTAACTGCAAGTACAACTGGACGTGCATCGACGGCGCGG
TGGGCTGCACACCACTGTGCCTC
CGAGTGCGCCCCCCGCGTCTCTGGTGCCCCCACCCGCGGCGCGTG
AGCATACCTGGCCACTGCTGTGAG
CAGTGGGTATGTGAGGACGACGCCAAGAGGCCACGCAAGACCGCA
CCCCGTGACACAGGAGCCTTCGAT
COCTCTCCCCTOCACCTCCACCCATCCCACACCAANCTCCATACCCTACA
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5
GAATTCACCATGAGGTGGTTCCTGCCCTGGACGCTGGCAGCAGTGA
WSAGCAGCAGCCGCCAGCACCGTC

XCGGCCCTCTCTCCAGCCCCTACGACCATGGACT TTATAYS
AGCTCCACTGGAGGACACCTCC

T CACSCECOCARTRCTGOAACTSBREATEICATTGOERG ST TCC

wEACCCCGCTGCCCGCTGGGGGTC
AGCCTCATCACAGATGGCTGTGAGTGCTGTAAGATGTGCGCTCAGCA
_GCTTGGGGACAACTGCACGGAG

CEATCTGTGACCCCCACCGGGGCCTCTACTGTGACTACAGCG
G@é‘l@%\%e@%@’ﬂ@@f%&‘g%ﬁ(&-ﬁé&&%&GCAGTGACAGCAGCAGCCGCCAGCACCGTC

CHEARTEIGTO ORCACGT B FCB R TCHBCC G CHE S EIBESATGEEC
TGIGCECTACAACAACEGGOCAGICC CECCATCCCTACCCCEUTECCCEUTEEGEETC
2d AL ARCT 6 AN TAGAAehetcALad abATECACL G 6CEE:

Gg‘:@&%’&-’E‘g‘fgﬁ&%&g&@%g&%I%TGACTAC‘AGCGGGGACCGCCCGAGGTACGCAATA
G1GCGCCCCCCGCGICTCTGGTIGCCCCCACCCECEGEGEGTG
CAACBACEGCCAGTCC

A S i e———

A O T AT T e RS RS S AR A ET T TSR T TR
G B CAG A GCATC AT G AACTHTCoCCRGCRCGTCAGCATACCTAGCCACTGCTGTEAS
CAEACTIGBCEGEETGEARCAGEACACBETCCTATCAASCLAAGTRCTE
A&%&E@E@%@M&ﬁ%@&&é@cCC.'AAGTACTGTGGAG”TTGCATG’“AC}BATAGG

T&QQI@&é@%&&&&é&éﬁﬁ&ﬁ%ﬁé@é@lﬁ%8@&9@%@&&&%&%&%@%@

TGATGGGCTTGGCTTC

866%%&8?8%?¥ﬁ§§§ﬁﬁﬁ?8%%?gé?ﬁ?ﬁfﬁﬁﬁ%%ﬁﬁﬁ%?g%ﬁg
A R AR T CS A BT EC P SR EA B TGCCAACGCGECCECACACCACCATCACCATCACCAT
BT TECAARTORCTRCECTBRACITCTCAGAAATT G CCRACGEEEETEE
TACGACCAGCCATCACCATENCOCATCATEACTTCTECECTA (880 ID NO: &)
CACTAAGTGAGGCCGCATAGATAACTGATCCAGTGTGCTGGAATTAA
TTCGCTGTCTGCGAGGGCCAGC

Domain

O AT A ARG RATRACTIETRCRET
% omain

R AP e B T A B T e BT R P T T B K ETF OB C A TRBTEAS
TG AG ENGIC G ET A GG TEETIG CCCECCATCCCCACCCCECTECCCGCIGEECETT
EIGGECCACEGEOCTETICTICCAGLCRCIACGACCATEGACLITEALTECE
Al AT AL EAGACETE eTeTeACTACACCEEEEACCECCCEAGETACGCARTA

E&ﬁ&%ﬁ&&%&é@@&@ﬁ&ﬁﬁ%&%@&&ﬁléiéﬁﬁ&gg&ﬁéﬁgﬁﬂgg%c

%ﬁ%%?@%?%ﬁ%%@%?%@%¥&?%f&?&%?&?ﬁ%8<¥§?E€%%¥§E€““
T B BB S AR AT C K B N ECGECCATGCEATGTGGACATCCATACACTCATTARS

GCEFEEEATC TG FERCETSORCEEG B BT EITTFAC TGS ATTACATCE -
IEORGACHEGECIEACGETACHECAATATTCCATGEACAATAGETECTGCATCCCOTACAAG
oA o el AL Hetabh Tl atdicottr Al LECAGAGETT
ARG LA AR IAGAGARGLG L canrancarerrracTeacTTegraTcoTACCT

JCCACCCCTIELTCLACCALEICCERECICERCRTCTCEACTERGA,

EBECTTAGEARGAGAGCCGCCTCTGCAACTTGCGGCCATGCGATG
TGGACATCCATACACTCATTAAG 30
GRABGGAAGAAGTGTCTGGCTGTGTACCAGCCAGAGGCATCCATGA

ACTT%@ﬁ&a—&g&%gﬁ@’l—!‘-&%I&'GGACGCTGGCAGCAGTGZ&CAGCAGCAGCCGCCAGC

AOGAGACOI LI AACC ARG IACTRIGEAGTIIGCATGRAGAA.

RS R AT C B AT B T8 T P E R TS FE T AT EEE B THGECT
@W@tﬁ@@wWCCACCCGCGGCGCGTGAGCATACCTGGCCACTGC'I‘G’I‘
AATGCCTGCTTCTGTAACCTGAGCTGTAGGAATCCCAATGACATCTTT
GCTGACTTGGAATCCTACCCT
GACTTCTCAGAAATTGCCAACGCGGCCGCACACCACCATCACCATCA
CCATCACTAAGTGAGGCCGCAT 35 AGATAAC (SEQ ID NO:10)
Domain 2,3,4:

GAATTCACCATGAGGTGGTTCCTGCCCTGGACGCTGGCAGCAGTGA
CACCACCACCCCCCAC,
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5
TGTCTGGCTGTGTACCAGCCAGAGGCATCCATGAACTTCACACTTGC
GGGCTGCATCAGCACACGCTCC |

W R AR E CAAGTACTGTGGAGTTTGCATGGACAATAGETEEFEERT
CCCCTACAAGTCT-9AGACTATC

NCCTC PO TICBACTCTECRGATCEBCATER CTTC TR CGCOCATT:

cIGCEATGRESAITAAGEECIRLC I € ACTECATAGCCTACRCARGCCCCTRGAGCCOTTGD

10l ARG AGLEIAREAM G GACA L LR LG ERACIEREA.

R e R R R AR AT AT AT OREPARES
Tgﬂ@%%&%%ﬁﬁ?ﬂ@%%@iﬁ%@CT?SCGGG CTECATCAGCACACGOTCC

AT T ST O AT AN CECES TG EA SECFIDMNG IR Eelg IC
ciEEK208T)cwerertransiectedmittrtive differerdcconstrocts, rangrthe cedtine
rEnediz-wascelectod aites AauwsHenerdnitiiten of eulilie-rageiawagena
Aﬁ%eEﬁ&%Qc%"&8&%8&&&&%@&%@&%@&%&@%&%BH&E&%@Q&QQTGMC
C%\:/Ga%,T %ﬁ%&geg i_;')roTtelrclggs were e uted b)_{ heating the pellet at 100
m|n eSin 2041 of SDS-PAGE §2 sampre jbuffer The samples were
electrophoresed, electro-transferred onto PVDF and probed with the
differéat WISEEY Z9ifibodics. 2eAsftisoeie v 1-hCH0C1A are D4
crecogmized endy WiESH:] coniruets =centatriny:thed @ first arninewacids ofie
nthe:vakablesegioplacateg betwesn-domain.2 and 3 (Fig,:12C; 12E;

e IQ%M!LSE’OQ anfibody 3DIl secagnized only, WISP:] coptruets,
contamm&the adtr]j{lhg?mlno a ds 24 to 117; Fig. 12D; 12F). 25
ate

1658 TeSUlts i Rt 1%tl o] S%Lfioﬁtglcf 1 anéqo‘Dﬁ ‘)[Fecuotgersuze
28 i fE AT Sar RIBR e GO BT WP - FRET8 atetive S ARTHRIP3I3A =
epeebEmi 2ZE83TsPecifically thedBait IPobRAHSPRLLL EXANPIEE-$2:30TAR 1
aassaywas conducted to identify the epitope recognized by the WISP-1
antibegdy 40.F5 (also teferreshie heralngs 901 Qo) Geitisrg nagghia.from

HEKZ93T gells ransfected.with the vadous WISP:1.deletion contructs (as
descrlb above in gxam le 11 was mcuba)ted with 1 ug of WISP-1

S htbo Oérﬁﬂ) and 20 ul o?gbroltem 35 A-agarose for Wﬁour affoom Y

| 3P%6§Fﬁ%ﬁéz%8%¥ni’w&6n‘fﬁl“&\ﬁé§ GREGPIEE By caRthigat CAAa

aglffed by-hektitig he-pefet at2®'00 C for 5 minutes in 20 ul of SDS-PAGE
samptasuffenstbhessaniples swere-eleetrephoresed, electrostransfetred4

ropteRYDERAd:prabed with MUSRii-antibody 440240, The.antibagy 9010

-immunoprecipitated.anly. constiycts containing,.the domaig. L of WISP-1
(Fig. 13). These results demonstrate that the 83 WO 2006/113402

PCTIUS2006/014008 antibody 9C10 specifically recognizes the domain 1
of WISP-1 and can be used foFf#fraaheprecipitation. EXAMPLE 13 5
WISPEP arftitiadyoC 1o~ (ro0esl 6f 2 fighriin carbehatetsuffercph28% Pwas
tpeatesrta Maxisery piates overiight aitdLed he platesn as “scio7) .
Culture media from HEXK 2937 cells transfected with the various
WISP~1 deletion contructs (as described above in Example 11} was
incubated with 1 pg of WISP-1 antibody 9C10 and 20 pl of protein
A-agarcse for 1 hour at roowm temperature. The immunocomplex was
precipitated by centrifugation and eluted by heating the pellet at
100 °C for 5 minutes in 20 pl of SD3-PAGE sample buffer. The samples
were electrophoresed, electro-transferred onto PVDF and probed with
WISP-1I antibody 11C2.
The antibody 9C10 immunoprecipitated only constructs containing

the domain 1 of WISP-1 (Fig. 13). These results demonstrate that the
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were blocked with 200 7zl of PBS/3% BSA for 1 hour. A standard curve
was made of serial dilutions of WISP-I-Fc (100 ul in PBS/3% BSA) and
? &)6? for 1 hour. After the incubation, the plates Were %3‘? Wm}s
00 PBS/O 05% Tween and WISP-1 antibodies (100 pl of 2 pg
PBS/3% BSA (biotinylated 11C2 or 55B) were incubated for 1 hour. For
aBFdf?ﬁWat%Cc}‘if@?mt e‘zﬁiﬂt}és”ﬁfé@“ﬁﬁﬁﬁ%dﬁﬂfﬁféd with 2gimi and can
bp|RPe@ojugated sheptamidnt.iFor 55B, the plates are washed and
incubated with HRP-conjugated donkey anti-rabbit IgG for 1 hour. At 15
the end of the incubation, the wgllswere ywashed 6 times with 200 ul of
PBS gontaining 0,050 Ms%?ﬁfﬁa{@é slonel wasMsalzed U8ing, o

100 ul of the horseradlsh erOX|dase romogenic su%stra te

S (RirkSYa5rd € P&ty B5bY rﬁlfo?]e%t)esrﬁ’eﬁ“é%&%n Wad stoppedSvttied pl

“6F9 R $HGEptioTt ﬁ?:’i]dulatrﬁftﬁ’@s(f)ﬁ 56PN WS Tnedsutedhopgd curve

Womsechichindng ilas determinedrnparallebincabations by: awittinge

imicratiter well coating. NG signalavasgeneratediwhen MUSR1F¢0maa

WMSE’GA antibady was omiled. \singihe antibody 9C10for capture and,
e aiogies 412 and. 598 o detegin, an ELISA was Sonduci

ca able of detectin concentration of WISP-1 as fow as 0. ug/ Ciu(llflg

Ffﬁ)b‘r‘h SELISK may bebsaturior d@%ﬁ’ctﬁﬁWse?ﬁ‘a%éﬁ?.mmagr&{rm
FREIFSSUAT “8S SEHTRT EIAMP LI £30D Magisorb-phteswereedaed

igveraighit a4 GEnithe BOpHwelbrakt Opgimtdieparins(Sigma) . thlae .nont
tspeeific inding: sitasavesa, blackest vath2Q0ukof PBS/3s:BSAfor Loouk

oENg:plates wete then, dacupated for ;neowewgbgﬁglpbgg Qrﬁg{{mmd usin
RWISP-1- El—?e'rLPBSBOO %SA jmxthde nce of serial dllutlons o LWISP p-1

era

antl%odles The plates 35 were wash WI'[ PEE/. O%% ween and
feT IRt b%t%%riyhaa?%ﬁh%eih of §“§gﬁﬁfﬁe®1c%?ﬁu§%&@%ean‘fﬁhm%
HHGEFE fh Pi’B’SV‘S%jEFS@Eiﬁhearﬁla‘Eég Wweretwashed, dpel 160 pisef HRP
Nonbspeate’ (FME)dvas added:tEreicolotrdeveloprientwas stepped- with
00-plsohil-M phaspheric asid and the G AN NIWas measred. 84
WO, 2006/1.13402-RGTILIS2006/014008 . The WISP-i antibodies 11C2,

5D4 and 9C,g.hl |nh|p gg%wgg P-1 bmdwgto heggr nnwnh an ICS0 of %2

5%55 fand g , respectlve? The anti ody §I3_)Df mo eratefy
raGREd WIEP- T

b|ﬁ&ﬁd%ﬂh‘éﬁ%ﬁﬁ%ﬁﬁﬁtﬁ%‘aﬁﬁﬁ%@&ﬁ MHibAfGR 5182 at the
FRFFESE S EoncEntfatiBrtested (40°pg/miysThe ARtibody 9010kdiel ABES>
rattePr ate (W SPr1 dreparitnbindFRy Lshowing: atrintiibitionceanse similacte
dhesireelevant antibody control. These results demonstrate that antibodies
recognizing the
EXAMPLE 14

Maxisorb plates werse coated overnight at 4 °C with 30 pl/well
of 10 ng/ml heparin (Sigma}. The non specific binding sites were
blocked with 200ul of PBS/3% BSA for I hour. The plates were then
incubated for 1 heur with 50 ul of 6 wg/ml hWISP-1-Fo in PBS/3% BSA
in the presence of gerial dilutions of WISP-1 antibodies. The plates
were washed with PBS/0.05% Tween and further incubated 1 hour with 50
1l of 2 jig/ml HRP conjugated anti-human IgG-Fc in PBS/3% BSZ., The
plates were washed, and 100 pl of HRP substrate (TMB) was added. The
color development was stoppsd with 100 pl of 1 M phosphoric acid and

the OD at 450 nm was measured.
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variable region can inhibit WISP-i binding to heparin. Because the 10 two
WISP-1 antibodies recognizing domain 1 have little or no effect on

WISP-1 binding to heparin, it is presently believed that the domain 1 is
WIQ&QQ%@‘% participate in this interaction. EXAMPLE 15 15 ﬁg/&%z[%o)g{gmoos

was measured using a modified Boyden chamber system. The underside
of 8 pMpFGSIty 24vieiFormat P ToRerisy apfel filters i¥Beston Biekinson,
bEradin:Lakas Mewilersey rwereceatedaveright . atyd Gawith 50 pl of
r@@@ai@%spgﬂr%gmBBS-ﬂggmfﬁﬁ@m qé%éiglt(]ﬁ@ié; %&&9@&%@11
- re adde e upper r, the lower
e e Tl e e et ot at
7 E TRE axE Ty the UpISéFthambet fis Mied WA TStEn"Swapiate
VAT th&EEs that figrteth Ry tHe ivérRalde ftherinsemiwetesstzinter
ignel-evuriteth oitteyaamicroscope. Triplicate sets of data were averaged
for each-gondition: druersiainRscanes, theiceated insests were washed
vaggag@@tﬁ%ég%aég@dgitﬂ%gﬂ ?ﬁaﬁeﬁt{sh@t}eag@ L%mf@%g@&%e- iea%t%](ggsxéﬁee"
-1:Fc coated on the filters' lower surface induced the _
e acic R atanof N CBI (B 16 Eoatig o rlevaitiac
“Ehimeric proteim{TRFRERE) 8r adfuitiorP 3P sFiTSPE iRt Higtoter
‘ehatiberdid At prethbtemigkatiohciatre ipresdénceshraated: -
WISP-1-Pc, five different WISP-1 antibodies (9C10, 11C2, 3D11, 9011,
5D4) markedly inhibited cell migtaiighnzIathe absence of coated
WISPglEG: these,antiadies did nat.shoy any effect, on. calLmigration. ...
Hhesg fesults.demonsirate (nat WISE.L gnilbodies & can, modulate cel
(g}ei?ration In the presence of WISP-i, ﬁy locking ceEI'legra]tlon, WISE
A

BRtDOUIES Ay Play Afrimportait thelaelitic t8le TR GréVantif g EameRt
aprdgiéssion. & stimmiary ofthe chanactetistics anel. propertiesref the B¢ 1,
<8010, (#1625 SD4pandOe] keaniibodies tiscussed imthe Examplesghove
Alris-provided in.Fig:168.,85.\WQ:2006/113402 PCT/L1G2006/014Q008

XAMPLE 16 Nine-week-old Swiss_nu/nu female mice were injected into
"the “Tateral tail vein with 100 ul‘of a"SispetsiSR’continiRg2.5 % 108 5=
“CBAE. Starting OF ffe TEY of e HiGcaritientHié miceavefetrehbedlover
=d@eivfeckly by traperitoredrirjestionc(i8md/kgiof WiSR=bsantibodies
69611512 CG25D4, 86:1053B1 2y erdsetypercentol antibotyy . After Sertain
cweaks - ungswese:petfsedwith 4% neutral buffered Hformalinexcised -

+And.H&E stained sections were generated. 10 Longitudinal sections of the

left qug, and a transverse section of .
i a transwell assay, WISP~1~Fc¢ coated on the filters’' lower

surface induced the haphtotactic migration of NRK cells (Fig. 164).
Coating of an irrelevant IgG chimeric protein (TNFER-¥Fo) or addition
of WISP-1-Fo to the lower chamber did not promote migration. In the
presence of coated WISP-1-Fg, five different WISP-1 antibodies (5C1L0,
1icz, 3D11, &8Cl:i, 5D4) markedly inhibited cell migration. In the
absence of coated WISP-1-Fo, thess antibodies did not show any effect
on cell migration. These results demonstrate that WISP-1 antibodies
can modulate cell migration in the presence of WISP-1. By blocking
cell migration, WISP-1 antibodies may play an important therapeutic
role in preventing cancer progression.

& summary of the characteristics and properties of the 3D11,
2C1lo, 11Cz, 5D4, and SCi1 antibodies discussed in the Examples above

is provided in Fig. 16R.
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the cranial, medial, caudal, and accessory lobes of the right lung were
evaluated. For each slide the number of metastatic foci was counted and
the average area of metastatic foci was measured using the SPOT RT
W&m}és%ﬁagnostic Instruments incorporated, 15 Burlingarﬁg?rf((,‘gﬁi?fﬁfllfi]'é\‘jJOS
. The area (um2) was determined for at least five individual metastatic
foci in four sections of lung. After 3 weeks, the severity of the lesions
found in WISP-1 antibody treatsdraninais was greatly attenuated
compgred. iR 6! s(higk: Li Anbk-dde Rmberof nodules.and e .
. average area of the.go metastatic foci found in mice treated VXI'[LJ WI§F;-|
ateral tail veirn with 1 of a suspension containin LB A0
antibodies n:53) were reduced comp,aré)& {0 animals treated with a control

“&htfbody = {EIG"T 78, df° Fifth&Fnidie, MREH-RASE: 1 EfiBoes trestnteft e
SETe vestlp UimBHARP aFéacEeveréaisy therl i ndowss reduteF by 82-97%
agorhpated t@animal teatstkwittan isotype contsolantibady (Figa25 8d@) ..
Lhese tesulis demanstiate thedruvivo effisacy oEWISP-k.antikadies at
sfeducing the.lumor burden related:ta metastasis, Alffiough the N
Jmechagiem of.acon of he WISF+f antibodieg is not fully Understaod, ftis
e mve&?ﬁeir e?ﬁcacy m”%%e meaiate“d;by a r(frow reducing a‘blﬁ?y B
“BRA o Thp eyt iftiibitrg FREINTGHRET 38 indasToR aidSséediy ve
veancerdehsatt a fssuessite sIEFAMPRLEMTFuflderrjthshrddse fpHS Ps
cf@enBankiaceessiorapumbes MW ©18865) iwas cloned intethe:pRKing
cenarypalian exprassiobyesion: Theripsulling 35608l LRRK-WISP-1;
shBUglwas costransiected with 210 pSYIRutaMySio plasiid N2 4T .. ..
JMouse mammary adepoc,arcpoma cell line (obtained from Dr. Fred Miller,
ve Indiyidu atagtatic foci in . four sactions of iung
arbara Ann armanos Cancar _Institute, 5efro.|t,nl\/llf using Fugene6
(RocH&Y GEcOHTgT0 TharfmsttarersinstructiShs  After 2 days cairs were
assfdedd 10 Z pyrinkparomy ciresifier 2 wwaeks sélonesanetetisotargd @nd
(WISPz7 86 WO 2006/113402 SCig/diih$20 a0 14008 «expression avashe
nevakiatad bydnmunefluerascence..tbe same procedure Wasiused18)
«Jeperate canugl celllings using-an ety veetar. The, resulting; noa,
4T 1/copirol %pd 4] IWISP-1 cell lineg were ma%?medtlrn Jscove's Media
containing 10% Fﬁgéné%gfég/mf)puromqu.ag §%¥-_1 e?prféss@n m?
BT CBMPSE AT IS BETE 2T PANVISP A RIRRAO AT O RRRIWISBZEL
CARBENRKINVESPiiH eetihdesiasmeastred (9y-8epi-eiamitatives -
1IRTI-PCR{Fagnrarn ) usirgprimersarickprobesvhatfdocant distinguish
shetweenhumanand mouse WiaP-l.gene. AMISR- vasdiekexpressed in
ATldcontral.calllines WISP: 1. 10 expressigndn 4 TUWISE-1H cell line was
%%QKC/I\?\I/% hﬁe?ri%'clj nilgﬁrégf Vé/i?gf-&é_ tpryetiz_‘ogﬁfgig:a!%\/{v %I;L;[fhgg Irgediated by a
growth reducing aé%lity and/or a capacity at inhibiting the motility,

invagion and seeding of cancer cells at a tissue site.

EXAMPLE 17

Full length mouse WISP-1 (GenBank accession number NM_ 018865}
was cloned into the pRK mammallian expregsion vector. The resulting
vonstruct (pRE-WISPE-1; lB8ug) was co-transfected with 2ug pSVi-
purcmycin plasmid in & 4Tl mouse mammary adenocarcinoma c¢ell line
{obtained from Dr. Fred Miller, Barbara Ann Xarmancs Cancer
Instituts, Detroit, MI) using Fugeneé (Roche) aceording to
manufacturer’s instructions. After 2 days, cells were selectsd in

2 ng/wml puromyein. After 2 weeks, clones were isolated and WISP-1
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EXAMPLE IS To evaluate WISP-1 effect on 4T1 cell scattering, 100,000
15 4T1/control, 4T1/WISP-1L or 4T1/WISP-1H cells were seeded in 6 well
Wplate in Iscove's media containing 10% fetal bovine serum. When_plated
gt%'q?)fw%fgﬁsity, 4T1/control cells proliferated and formed Wil e esﬁ%%éénuoas
colonies (Fig. 19). Proliferating 4T1/WISP-1L cells formed less defined
greassigsome eelisudeparted frowntié growirg 20 colbnies(Figré@HiNe
4RE/NHSP HHoealanies weke-seaiandicelisuscatieredbip e, randosn . The
a@&gﬁ@tiﬁggggﬁﬁgéﬁggih%%h@@g/@@@g% §é@%%%h¢§%\ét\é§ﬁj_ll_rlﬁ%ﬁﬁ%ﬁs'@{‘
omotes c¢ell migration. 3 -l effect on. ce
e e S M ! Wﬁsré\é T RTie Boyden

chamBEsysBRF 67 8- T Dotosit 24+ Wel TORTHEBET metmbFaRe fifters

NREARSEITYCAT RBAFSE AT1AM SPR/IIEF AFLANISP Aitaseis{ 10T 000 ¢lls)
swerezagdded 10ithe MppErRCchzmber) imdbonitsceve'sidegiabdheleweio
nebamberwasdilleg:-with: OshRam 3% ofshe: same meglia-containing 5% fetal
boving,serum,and,the plates. wete, incybated.oepaight al, 37 C. Fhe next
day the upper ghamber was W%p?d with a cotfon swab and the cells that
t

< ine was 2

“migrated to the lower side of the insert were s ained With t%réa’bii‘ﬁQuik

“Star it tb&te BehAftfIneysnd@untedtider théficrsacspe®’ -
Triplicate sets of 35 data were averaged for each condition. 4T1/WISP-1H
and 4T1/WISP-1L cells demonstategiaib? and 6 fold increase invasion

compased-t9 .4Td/eental, Lespectively(Fige 20)sJhesesresults suggest

4H3LIMIBR-1 promeles torigenic.mammaty epifhelial cell invasion,and
ay play arole in metastasis. 40 87 WO 2006/113402 .

DR DR IR0 TAB0. X AMEPE 50 WiSP T BIrects 3 Aeainarlfe
PEpiHeIF CeltSfufforibehe ST S ardbe BYIhjéetinet. sxd dscums
wed T 1feshnet EeaPtieontfer2, 4T 1/ WISPitetc4Td NVISPLIM} interiie
fhourh Mammafydfet padpi6:=8 Ssweekolusfemale HALECumiee Gowing
cBUERIGEOUP) o TUMBOT Vallmes, weie- rneaswsec-thiee dines.pesweelks 1Ehirty

s00e.days aftel ipieglion, Ibe. micg.yere sacrificed, e JUmors Were.
Lxcised &ng wej r_\ll%/ed. Inoculation of 4T1/WI%E’-1L cellscgllflg. 21a; empty
sqares) ant ﬁ% ISEIH cells {Fig- 214; fif

&d ScAFesj Generated faster
growing 10 tumors compared to 4T1/control 1 and 4T1/control 2 cells
(Fig. 21a; empty and. filled circlE&}BH#er31 days, the tumors formed by
4T 1/\VWSP-1Lcafebd TH/ WIS PedLlinooulated were:4 fold-talger{Figs2idak

1and: 3dold heaviebiig.21b)4han thedumors feuned by 4f Leomtel, o4-
well format PET membrane f£ilters {(Falcon). 4Tl/control, 4TL/WISP-1L
or 4TL/WISP-1H cells (100,000 cells) were added to the upper chamber
in 0.5 ml Iscove's Media. The lowser chamber was filled with 0.75 ml
of the same mediz containing 5% fetal bovine serum and the plates
were incubsted overnight at 37°C. The next day the upper chamber was
wiped with a cotton swab and the cells that migrated te the lower
side of the insert were stained with the Diff-CQuik Stain Kit (Dade
Behring Inc.) and counted under the microscope. Triplicate setg of
data were averaged for each condition. 4T1/WISP-1H and 4TL/WISP-1L
cells demonstrated a 12 and 6 fold increase invasion compared to
4T1/control, respectively {(Fig. 20). These resulis suggest that
WISP~1 promotes tumorigenic mammary spiithelial cell invasion and may

rlay a role in metastasis.
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cells. These results suggest that WISP-1 may increase proliferation 15 of
mammary epithelial tumor cells. EXAMPLE 21 The expression of HAS2
wadld&P44 0 tumors formed by the inoculated 4T1/control, ATAAMSEk0s
and 4T1/WISP-1H cells was 20 measured. When compared to 4T1/control
cells tumor, CD44 expression was increased between 5 and 23 fold in
AT1/WISP-1 cells tumors (Fig. Z32fE8h-8%e other hand, HAS2 expression
renigiRBdL icEAticas inTalharmor seahaihzéd THESE ress SERiest eae
eWAIGR < ingreases: expressiarcdbfeD44 ipmicernnoculatedmwitoddotells.
ahh@ =52 Ovetexpressai of:G D44 dndhese fumotamayceatribute de the
wBiempion oLipelasiasis EXAMELE A2 WISP-1 elfeals.anmammary
eplthellal cells metastasis were 30 evaluated by inoculatin 4T1 cells in
"SRRE Hiahhtary tAEpaTE (€8T ExAMpIE 2U) ana){'exaffrﬁ%lnggfhe X8t of
TifR Hietastatepiepagatitn HCRTics oAU toRO I EHY #hd histology.
After-Btdays ctheimiGe /geulatet ith 41 4/\WHSP - Bty AT/ WS PaddH
atela bad extensive duag metastasis (kig-23b asa-23thcampatedtodhe;
t&@&%ﬁ&é@fqgmé}r’/gm t(ﬁigi %%at@@?;%.%%iﬁ@@%gi@ﬁwﬁfemws
re see een etastatic ntial qf a
er?f”l’f/\ﬁlm S \%le Il'src'lgﬁzmmlc?é%ll%ocﬁgtgdy with 4T1%%%%rt?ofgérﬁggr?gd an
et jOTT ?nfld‘ﬁﬁfﬁ%%aﬁféﬁf’m}iﬁ‘ft%aa‘%r%\g‘}e hASs6F B8 Gigms ™
=jthéréasiricevinscifated With ATIANHSPEYwIRs Frideh ax/eér%@{érfeiftzws
cpulmonang =0 feei:With anssassrage mmiass of 4 6igramsesAlsel theration
oAVRIREe+88\WR:=2006/1.323402-PGT/US2006/014008 histology score for
the lung of 4T1/WISP-i cells injected mice was 0.92 compared to 0.11 for
the NRK/control cells injected rplg&mg]&slgg immunohistochemistry, it was

also observed that the 4T1/WI§‘PﬂW ary metastatic foci expressed
high IEVRISBFED44° S TFIG 23817 11T ﬁ’ésjé‘tﬁﬁﬁ%&:’rs CHEIWES Ib¢alized at

ifrePristRatmie TiTarfe ofthed WEFAASTA ‘E‘:@Hé‘"’(ﬁﬁ YRR Fggétfer these

meesultsd demiorstratedhat \WH SP1Y promotesdhesmetastaticpotertiad TfidT 1

" weells;inereasing thesnumber abpalmonarymetastatic fech £10.feldy ands.

28ize (18 fald) Also, D44 increased.exprassion Was maintained 10 after
tat‘a%r“sT%/V‘ﬁ'F?Pdl had metastasized to tD@-'“%%% Glinical observations of

mice inocufated with 4T1/control 1, or 1/WISP 1 cells demonstrated

HREETIISP- ?&%%Ssﬁn“ﬁ%ml&ccﬂllﬁ]e astashs At hdditiorial S82ondary
ERERFTRREEATIRe I GEatEd WiRF 4 TIMVISPLT AR SPHfScSforef white

rmrassion thé kigveyashereas no 15 other mice had evidence of kidney
tumors.

EXAMPLE 22

Wigr-1 =ffects on wmammary epithelizl cells metastasis were
evaluated by inoculating 4T1 cells in mice mammary fat pads (see
Example 20) and examining the extent of the metastatic propagation by
micro computer tomography and histology. After 31 days, the mice
inoculated with 4T1/WISP-1L or ATL/WISP-1H cells had extensive lung
metastasis {Fig. 23b and 234) compared to the 4T1l/control injected
mice (Fig. 23a and 23c). No sgignificant differences were ssen
between the metastatic potential of 4T1/WISP-1L and 47T1/WISP-1H
cells., ‘The mice inoculated with 4Ti/control cells had zn average of
2.11 pulmonary foci with an average wass of 0.68 grame wherazs mice
inoculated with 47T1/WISP-1 cells had an average of 20.25 pulmcnary

fool with an average mass of 12.46 grams. Also, the average
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EXAMPLE 23 The human WISP-1 full length and deletion mutant
constructs 20 described above were transfected in normal rat kidney cells

ngjl;ﬁ@d?fl After 48 hours, the culture media was supplenﬁ@}ﬂ%%woﬁmg

puromycin. After 2 weeks, the pools of expressing cells were
analyzed and the resulting cell lines were maintained in High glucose
hDukesno seMedified BaglessMeEd i/ TREDMEM)- s upplerhentadonitr10%
o 25 fetalealf serim . (RBS)-andk 2wg/mipuramyeins WiSE=deexpression in

NRK/QQ%QEM%AWA%@Q% NRKMUSR zd 134 NRKMULSPe il 234,

JMNTRKIWISP-1 123 and NRK/WISP- %%@ggg@sd"ﬁeww 6 %U%qpy

anﬁ)tatlveaﬁ;f Be& agman). Results are eX ressed as fold

semi
<Fé%nvgé% WIEP S0 EESH iITMRRAISE T 5% 30 (Fiydrid A ).
TS Peg eXpressioi INIRRK/\WHSP-| Figy éﬁéNRl@Rmsiﬁf—'a 2320 STBES
danch6:09deldrespeastively comiparechto RIS SP 1o k2842 1 NRKIVYISP-1
-123:expresses 16.1old and NRKAMIISR1v 124-Z6 fold comparedsta d)
alr}'ﬂé{\é\élﬁg%lg&?é“ Tﬁ%gor&&um@x@w@&ﬂgg@e%gmﬁéqaig%wg%&m
oJf e umarigenesis wa eva ec |ng X cells
%\“Ifﬁ(féjontrojf “ﬁ?{K%/\ﬂ%d;“f 155N ??K?W%S 3 NRK/WISP-1_124,
NRK/RHSBSR1 o KIRKFRHS PE1™ 5% &?&3%&5?&&80u%mﬂ“ér§wéek‘°f
i FafiTale nadelmicdefostrear§roupRT UMb RelunteB RersIm e asifeted
reeeldys After 3badaysoibe micewere sacriced,Tihe tirorsawergagxdéised-h
«andapalyzed.49 histologicaliya 89MQ 2006/11340R-P GT/S2006/Q:4008

dnoculation of NRKAVISP-1 1234 (Figire 248; filled triangles),
NRK/WISP-1_134 (Figure 24B; filled circles) and NRK/WISP-1_234 cells

(Figure 24B; filled squares) generated tumors. However the inoculation of
NRK/WISP-1_123 (Figure 24B; empty squares), NRK/WISP 51_124
(Figure 24B; empty circles) and®¥RKIEoAfrol (Figure 24B; empty
triangtes) didvaotigenerate tumengt Afteri3&:=0aysythedttsmorsdormed: oy
NRKMUSR L 234-cells were-comparableda sizedaadumers dormed by

4'}JBK/V\£A§£1 43234 cells. .However the timags formed by NRKMMISR-
1 4 cells were 2, 5 fold Iar {tha the turporoswformed by NReKMs”%gréo

B34 CES These Testilts sug &5t thatthe domaing 1 and 2 are not

FerfuiFed RIPVHSPEE Promitstetr NRK R oG EnBRIE it itat thé Tontaines®
T4 ot esréigairet foEWIS P frdmbt HANIRR tufierryairesrs fishbilieved
that WU SR- bantagomsts:ofithe noventisromayipreferably bind to and/or

block demains.g anl/os4 of WSR3 1N additiarasulis suggestihe-
deletion.of the.domain 2.of MYISP-] may incregsesitssyumorigenio potential.
Histological analysis, of the excised Tymars (Figure 25) .oice are
expressed as £old relative to WISP-1 expressicn in WRK/WISP-1_ 1234
{Rigure 24A). WISP-1 expression in NREK/WILSP-1 134 and NRE/WISP-1_234
iz 0.035 and 0.09 fold respectively compared to WREK/WISP-1_1234.
NREK/WISP-1_123 ewpresses 16.1 fold and WRK/WISP~1_124 7.6 fold
comparad to NRK/WISE-1 1234,

The contribution of particular domains to WISP-1 promoted
rumorigenesis was evaluated by injecting 5 x 10° cells (NRK/control,
NRK/WISP—‘}._}.ZB% : NRK/WISP-i__izB ; NRK/WISP#:L_].E% . NRE/WISP-1_134,
NREK/WISP-1_234 cells) subcutaneously in 6-8 week old female nude mice
(10 mice/group) . Tumor volumes were measured. weaekly. After 35 days
the mice were sacrificed, the tumors were excised and analyzed

histologically.
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revealed that the neoplastic cells from NRK/WISP-1_234 tumors were
phenotypically similar to the neoplastic cells from NRK/WISP-1_1234 20

wt(y%%@?é? hese tumors, cells appeared fibroblastic, differe%ﬁ&gz&gglmﬁg

spin owever the neoplastic cells from NRK/WISP-1_ tumors

were phenotypically different and appeared less differentiated, frequently

multinuctedted andhadx brisk mitetic (Btevas demorstratdd by aheles) .
wEMEsace ahmuliipleJmitotis figlras 256 tatresyShdn aciditionr neoplasic1s
(1@%1&@%@9?%%@1/@&&;&19993 Vvegsels adiacent 10 NRK/MUSP:1.134 tumors

re 26). These results jndicate that WISP-1_134 expressiqnmay..._
T TR e b R oI DRty et Lared ot e

_ K cells’by promotin

TifvAsivé Potertta WF@@%F%%%@?SD&%%A %“f‘%ﬁgjco{ﬁé%%?i licesHY
tptresd apIci30 ransterration ciaracteisHie0ragBTES siVEhEOpREsE TEIRY
vl XAMPILE -24 ZBhecontribution-ofithespasticulari ¥ SB-tdemams tofibenad
ppremoiad411.cell invasion was-evalduated ising adviatiigsl eaaedss5s
1 9199'%%9! ﬁtﬁ?@@ 5%%&9&{ SYSIRM 9&8&1 mn%%mlig 2%\(5%1 é@nﬁﬁ?@p_

memprane titer I0scliences) . cells
St e el e e e
T Eed- 137, ASP- Pr 9% sl IEB- £ 127 \RABETE P3F\iigp-1hg domatns 3
aW| SPa1e Tremd "W SPrl g Fidresended HRRc towersharber Withsn 0.75
valief50:5R-40niviadia (bikgpixtare ek DME and:kamisie] 2xmeédigm)y bind
+6ORaINING.DYeifeiah-20-W0-2006/11 3402:RET/US2006/014008 bovine

serum and the; plates were kepl auernight-at 37, The nextday, 4T1 gells
(rl(?DQ 000 cells) were addeégl to the UIOpertCha}tma erin 0.5 ml of serum free
W56‘:56 media and eelﬁlSate§kmv?/3élrgellﬁlccuk53él)t.eeé1 overnight at 37C. The
followiHg @agthe -t ppisr-eRainber WasSp et Wit CottorFB"§wab and the
reutgtbattirRgrated tothe ivwerssithe of thie IS IFEré.. 3 4irfedwith e
pRiff-Quik Stain Kil{Date Behrng:tcdand countedrondarthesr-1_1234
uerascope +Leplicaigsets of data.were averaged fareach seenditiop:aneu

Jesults are. expressed as fold invasion comparedta a ,gantrplinwhich
HEK 293 cellitransfectgqle h An empty vector were }nglated in the

UMOYS were erant

i
ower chamier, AT 1-cells Jefgnlons'trate a 4 76ld increase invasion when
FER TGS CERS XISy CIRSTEE wiset £290%4 WikPef_1345bt°
TAHS Rs] 2evwererseedid ihithelwetrchambet (e 27 HEK 298%E|s
@xpeessing thescanstruct WSR2t 1@ intleased=A4El celisinlasiondy only
»ax:iold cBhe increasedr AL b celk mvasion 5 wasraasginal wher HEX1ts

iaascels @xpressing WIsP- 1,23 WISE:1 3. MISR:.1d-0L WISRs1 4 weke
C;:)Ilaltedbm the lower c&«;imber. These results_suggest that the domain 1 is
required for WisP1 pr@olr%ojtlédvﬂpl cell’ invasion. In additfon, the data
MSREWE TP WISP-PEdBMAM TafoRgretruct induces & phenotypic

transformation characteristic of aggressive necplastic cells.

EXAMPLE 24
The contribution of the particular WISP-1 domains to the

promoted 4T1 cell invesion was evaluated using a Matrigel coated
modified Boyden chamber system of 8 um porosity 24-well format PET
membrane filters (BD Biosciences!. HBE 293 cells (20X10°% stably
expressing the previocusly wmentioned WISP-1 constructs (WISP-1_ 1234,
WISP-1 134, WISP-1_123, WISP-1_12, WISP-1_ 23, WISP-1 3, WISP-1_1 and
WISP-1_ 4} were seeded in the lower chamber with in 0.75 mi of 50:50

Media (1:1 mixture of DME and Ham’s F-12 medium) c¢ontaining 5% fetal

80



10

i5

20

25

3G

35

44

is likely not sufficient to promote 4T1 cell invasion. 20 EXAMPLE 25 Pm
assay was conducted to evaluate the antagonistic activity of WISP-1's

W%omii?1}46) WISP-i promoted 4T1 cell invasion. The doma%qé/xf%gwgﬁﬁb%s
of the

was cloned into an expression vector immediately upstream

human Ig- Fc region sequence. The resulting recombinant fusion protein
bONIEPs-gamaia H=ChinassSyrathesized drarmgmmaliar exprassioaxt
asystem using-Chigese baroster avaly (GHQ) celis.andjaurifiediRs ix o.s
mhogRogEnIY oM pandiioned medim By AllnY. oMmAlograBY. A1 8.

rotein A-%epﬁarose 4 Fast Flow (Amersham 30 Pharmacia Biotech).

afVESPLi'STaB M T ies ¥ ERprEESBE It &N "ArhifoPE ntiral & cotton
shexavistidinedays(\WISPrLdenwin-b Hig) irerEHO dexpiessionmsystermere
saRdhpyrified terhomegeneity drant crlturensuperatant byaffinits counted
JShromatogranhy Qpa NiztiNTA agatase column, (Qiagen). HIAtians cacn
gontaning e ellied WisP i domainHis were. Ja thenogled.and o
dia yzecf ﬁe_anta onistic efrect of punfie_cfsoldﬁle WiSpP-1-domain-I on
TSP BrSRGRRT £ o v o WAS SURIURE GG MAHGET v
réeatedithodifickh By derrERambef systerh GEBANT poresity 245well format
iREEanenbrane-filters{ ERrBiosciences k4 Td feontr ol ATl WISFEL-40
1celis {102,800 cells)weresadded Jo-the spper chamberdnl. ok Wg .
#4906/11:3402 RCHU22006/014008. Iscone s MegharThe lower.chamber,
s filled with, Q.75 ml of the same ”%%9'%%”&%@'“% Sffetaljoving o
serum. Various Concentrations  of Wi P-|-,§oma|n-f5Fc or i
A SBLEBMaRTHIE e difddd GHEUPHEr "aRt Tovier cHanbers i~
lthe pratesiverd ineubaet: everight ak3PE . B THEhext@a§Lhe tipliér
schaasberiwasivpednwith a dottorusivald divd thesedllthatmegratedami the
ipwer side ahthedasestwere stained:with theDiffQuik Stainkil (Dadene

HBehring Inc.) and-eounied under.the. mieroscope.fuplicate sets of data
were averaged for each condition. The results are expressed as relative

fold invasion 10 compared to 4Th/ control cells, WISP-i-domain-i-His and
WISP-1- domain-I-Fc demonstr&ted s dese dependent antagonistic
activith tafd VS PRadgfttfotet] FRLiRVasISn (FIGare28) Botiytivity of
WASRE-donain- 11 ddisiase WiSProladontainckFL showwedran dppadensin i
4€50 0f-0.0Lpg/mhed hese resulissiggest that purified JALSR - domaih
antagonizes WisPrd5 dpramated cell invasion. S XAMPLE.20-An.animal
é&é’%v‘é""%&”d?ﬁﬁg 1p gyaluate WISF1 expressionin fhe HEAG 1 an
xenograﬁ mocrilel of human pancreatic adenocarcinomas. 5 x

expredsion system using Chinese hamster ovary (CHO) cells and
purified to homogeneity frowm conditioned medium by affinity
chromatography on a Protein A-Sepharose 4 Fast Flow (Amersham
Pharmacia Biotech). WISP-1's domain 1 was alsoc expressed with an
amine terminal hexa-histidine tag (WISP-l-domain-1-His) in a CHO
expression system and purifisd teo howogeneity from culture
supernatant by affinity chromatography on a Wi*'-NTA agarose column
{Qiagen). Fractions containing the eluted WISP-l-domain-1-His were
then pooled and dialyzed.

The antagonigtlic effect of purified soluble WISP-l-domain-1 on
WISP-1 promcted 47T1 cell invasion was evaluated using a Matrigel
coated modified Boyvden chamber system of 8 um porosity 24-well format
PET membrane filters {(BD Biosciences). 4T1l/control or 4T1/WISP-1

cells (100,000 cells) were added to the upper chamber in 0.5 ml

gl
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20 106 human pancreatic adenocarcinomas cells (HPAC cell line, cat. no.
CRL-2119; ATCC, Manassas, VA, USA;) were injected subcutaneously in

w%guﬁ%%‘?&ﬁ’id female nude mice. After 21 days the mice Wergcg@gsrm&g&ms
the tumors were excised and WISP-i expression was analyzed by in situ

hybridization using a human WISP-1 specific probe 25 and a mouse
T9¥rsp 1 ¥petific probe tEffure 29 THETeSUtS S dBhEnStraie™a Stfofls
sprsuBeV SPrtsdxpresSiort i alreas torrespondinyatddumorsteohras Gns
othe nther-hand, ma-human WS P-Lexpiressian vas-Josnck i theraxciged:
QLS. dn.addion. he wipors fevealed a strong a-smogth, muscle aetin

and a weak vimentin immunohistochemical 30 staining over the tumoral
T8 OTRA” TRESE e SHREINTEARS ThER 1B HRES Bl r?oéiﬂga‘iﬁih i Rils Santitecs
“hiddceRh&teertrménit bia Mueses iy sifbroblastiesstrormasirpirtiess with
L DPE T -iguékpresse dEX ANMRL EcRYi35 Ancanimed studycwasmeondusted to
revaluatedhe in-viva efficacytef JWISR:1wdemaint atdetarsding. sumor
BT heiuman WISR:1, L, WISE-:112 canstrugts £loped.inta an
<Expression vestor (DIRES pwoz. Glentech Laboratories, Balg Alto, CA)

were transfected inﬁ'he HPAC human pancreatic adenocarcinomas cell
e Rher a8 TOUTETMEUG S TRENE g SaapTeRd e With Y ag/ml
CRtrSERTT. “Aftererco AN O 200671 134 02T 38200 61014 B8P viedkm in-
it poeols of expressingreelswenevadalyz egrandiherrgsulting. welkdines
Twere nRainiainetin:50:50nadia: €k dsmixdure of JAME-angh#am's:Ez1drap-

Mmediim) supplemented,with 10% fetal calf serum (FES) and 2 ug/ml
puromycin. 5 The in vivo efficacy of WISP-1-domain-1 at retarding tumor

growth was evaluated by injecting 5 Y. 106 cells (HPAC/WISP-1_12,
HPAC/WISP- 11 cells) subcutaﬁé%’ﬁ@@iﬁ%% week old female nude mice
(20 mice/group). Tumor volumes were measured twice weekly until day

25, &S T oS SRR THAT e BXpFasERRT dFRiSperrisspion in
“PPISBEE 1t HPAR calfs Persrd SiReierviv o drovats Thermmor 5
196 | brmerofc 44 PAGHH SRehd 2 anicddPA CAMIS RebAc cedlsiweres1 2% tando .
ad%smallaraespectivaly, compased, ta.HRAG. conttal sells.fumars-(Rigure

GSQ)weEne§fer§Hg§é %@@t%égat Wﬂ@@'%‘ﬁmr‘%@?ﬂm were
WISP-1-do -12. expressed by HPAC cﬁggﬂg}a{gd their, Elérrp%r?growth

gacrifiCe ,n%%g1tumors_were exd -
Eossml by 15 antagonizing mouse WI tumor p}l%moﬁng activities.
=)

KRIBLE 28156t WBridiation siiiies RebsBoniotted ravhidare o e
2 SPTPU e SrESsibnSREpHfAary Fim T aricredtic adémotareiidmas. using
dar@1tmbe microamayCoviA J It vas shorasthat 6B %-EE25£0843 ofdthiE ng
csamples coresweranposiiverdor \MSP-i-exprassion: dn-additiens don was
found in the excised tumors. In addition, the tumcrs revealed a
gtrong G-smocth muscle actin and a weak vimentin immunchistochemical
staining over the tumoral stroma. These results indicate that HBAQC
cells inmoculation in nude mice induces the recruitment of a mouse

myofibroblastic stroma in which WISP-1 is expressed.

EXAMPLE 27
An animal study was conducted to evaluate the in vivo efficacy of
WISP-i~domain~1 at retarding tumor growth. The human WISP-1 1, WISP~
1_12 comstructs cloned into an expression vector (pIRES puroz;
Clontech Laborastories, Palo Alto, CA) were transfected in the EPAC
human pancreatic adenocarcinomas ¢ell line. After 48 hours, the

culture media was supplemented with 2 pg/ml puromycin. After 2

92
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these samples WISP-i expression was restricted to the stromal
compartment (Figure 31). These results indicate a high incidence of
wiWiaRrA gxpression in the stromal compartment of human prjpaRyc2eie 14008
pancreatic tumors. EXAMPLE 29 Immunohistochemical staining was
conducted to evaluate WISP-1 expression in primary colon _
W%ﬁ%ﬁno%%ﬁcﬂ?Bﬁﬁag?/@fﬁﬁﬁﬁdeﬁEF§ghﬁpﬂ§§esﬁﬁ3FB? afyhimfagssuteing
cddehbezr cinomaswerésthine ot WWISPie USing Bl WISP- pispHEifrnd
Hfaolyclonal geatantbody dR&b:gystemceat g, ARI627YuiVISES] was 2
ndletected,in 100% (15/15) of the samples analyzed. In all cases WISP-1
waslpcates i te-sitomal cqmparment suyounding e frats (Flaye,
32) . These results indicate that 35 WISP-i js preyalent in the stromal
"ROmPANEnt Bf RGMA Colon “adendEarcinomas, WISP-1-&onatrucls:=""
1_@0%%2’3§g@1taneously in 6-8 week cld female nude mice (10
nGALATI@ACCATNGABGTEE M SCIGECET GEACBETECECAGCAG EGA
PAGCAGCALRGEEEAGRACCG TEpression of WISE-1_1 or WISP-1_12

1B QgAQEEA%@TG:@iE ?QI_%I %%g%lv? @%E/QQ«IQD%AE%G&GTG

Hl%g%% 2%69/0%.12-% %?géxg%&—lc__ C.E cecl:ls wenres :?ZQs an]algés smaller

R ECPAACTEEAACT ARKACTECACETE CRICEAEEEECEGGTGG

TWG@A@AG@@GWG@@F@@@A ~domain-1 and WISP-l-dowmain-12

eBFGECECECEECELET CIERECGEGCEEECACRBGLEEHGCGETGAGC

aﬁ%ﬁﬁ@@%@g_ﬁmrﬁIﬁAﬁgﬁﬁoting activities.
TGGGTATGTGAGGACGACGCCAAGAGGCCACGCAAGACCGCACCC
CGTGACACAGGAGCCTTCG QJ: -
GTGGGTGAGGTGGAGGCA%%é%ﬁ%AGGAACTGCATAGCCTAQACAA
GC&%@K@&W&%?%%%@%rE conducted to evaluate WISP-1

SAGETFEEGE CETRR GBI TCTFCAETIC GEATCTCCARTFG TTAAEGCCC

tNGET GETGEEETGAG CAAGAGAGEN Gt 68% (125/184) of the

sk T TaAMeE GECEGHEEATCGEATGCHEGGACAL CCAT ALAGECATIA

AGCCREECREACACCACCAT CACLCATICAG to the stromal
SRICACTAAGTGAGECCRCATACATIAACTGATICCAGIGC TGCIGGAM
TAATTCGCTGTCT GCGA (SEQ ID NO:21) 10 Domain 1-1gG:
R TCEE T e T ATE G AP TE AR T CERCEATEAS GTBBTICETEccecTG
PEACGETGRTABCAGTG
ACAGCAGCAGCCGCCAGCACCGTCCTGGCCACGGCCCTCTCTCCAG
CCCCTACGACCATGGACTTTAGHb Lz 25
CCAGIECACTEGAGSACACLICET CARECCCCAAT LG LGEAMMST
GCCATGIGAGTGCCCGCCATCC 15

expresslon _in Ekajakfaleint] of 15 samples

rima = g. A _panel

CA,CCCCGCPTGCCYCGCT_GGGGGTCAGC, TCAFCAQAGATGG GTG
oié%ﬁﬁﬂﬂrGﬂ%ﬂ%&@f&sAéera stained for WISP-1 using a
ERGCTTGCEEGRCANCTE CREGBAGCETECC ATE TG TGACCECCACC
AGGGGCOTETACES TBACTACAGD 0% (15/15) of the samples
2ol CCHGCCEAGGIACG CAATAGLAG TG s T CACA GExb &l
R S et STV e et
WCAéTésr?é“‘C‘"?Cta%cf’“éc%%é V.7 U

R RAGEREACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCG
TGGTGGTGGACGTGAGCCACGAA 20
WBARCCEFEAGBTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGC
tOTAATGCCAAGACAAAGCCGCGG GAG GAG

M@&{é%%@é%%@ﬁ@&%ﬁ%I&I&&R@&%&%&%&E%@&%&%&E@e@c

ACCA CTGAAT

CCCCARGE ARG TACARGTECARGGTETCEARCRRAECECICECABETE
CCATCGAGAAAACCATCTCCAAA o
GCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCAT
CCCGGGAAGAGATGACCAAGAAC
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CAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACAT
CGCCGTGGAGTGGGAGAGCAAT 25
wo e CGGAGAACAACTACAAGACCACGCCTCCCG e fatemfzdos
CCGACGGCTCCTTCTTCCTCTAC
AGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCT
A A TS P B C P S TR B COECEORETEGRCTGCACACCACTGTGCCTCCGR
CEEFCTGCAEKACCACTACACG EAGRAGRECETFCICECCICTFOUTCBEBC
TEEANATGRAG TG CGACGEERCAEMAGACOECACCCCETEACACAGEAGCCTTOGRTGACT

ARG ACHTRCAGAMGETTCREERCEATRRREHSERIR-NG:22) 30
AB&%E&IT%%&@&I&&{@#%egmﬁmﬁaxsﬁss&%@&%geﬂa&mc

American Type Culture Collection, 10801 Unlver5|t Manassas, VA
Cﬁﬁ‘i"*i‘ii%ﬁgép R RTCE SE Ra B AT Bah: %SGES”&ES%@B%?%WAT
SBEPM B PIRABLE TS F 206 PRCEETIG P ACRE XS SepTrA T Dy eTCT
S9@10.FEPTAXG26)Sept. 4, 2002 5D4.F6 PTA-4625 Sept. 4, 2002 40
9C11.C7 PTA-4627 Sept. 4, 2002 94 WO 2006/113402
PCT/US2006/014008 This deposit was made under the provisions of the
rgeglqp%!ﬂ eaty on the International Recognition of the Deposit of

icroorganisms for the Purpose of Patent Procedure and the 5
Regu5#&?&?h%%ﬁ%%@?fﬁ%&ﬁég?ﬁ%%@?ﬂ?g%%%%&?ﬁsm%gﬁssw

AR e e ST HE PO SR BOEaFE Frefif e SR eh G poSHE TTRRT
Cdepositiildiesrade avaiiabletycATECrerdertetermsTohtdtedBadapest
ctreatycanc-subjectioanagreenentheiveencCenestechyingrantteoroas
Ad&abadibich ae8Hies Rermanentand uresticted 10 availability of thewn o

d%é%%@é(c%&&g& éBE%a%@h%%%%%%?c&%%w blicy goé‘e&% %Aégga Fi08scr

ertinent atent or u ay O(E)en to ICO
R ST PRSI rRa R ssa%sé?‘fg?%ﬁﬁ%ﬁasga%%&snaﬁw
S REPYSgERY Brehe deteimirre g I HHE-RL ST CERMTSSISHe reTPatentsrr
C@ﬁ@W@Q@Tﬁmmeﬂigmﬁﬂ@W@&WGW@@S@@@@M@&Wg
ussionersctules-prrsttanithereiortaciuding Sh&RERsAdrddondthr
&@A@%@wﬁ@iﬁé@@@&&@@&&%ﬁé@c&%&%%‘Q&lﬁ%ﬁé&%ﬁ%@ﬁmmem
G%eméé@&é;@&@&&%&%@@&&w&%ébs aig?é@é t@x%i%&@ itshould

die or be lost or 20 destroyed when cultivated under suitable con itions,

S ATSTATE ST B BT OB S P Iaed O ROt Vot AR OtRET Brthe
CHME-RTATAMHR- 6t the deptited TRt eral IS MO beE eBR<trIe g as & Tre
ARSBASETE pratHEE ieAAVRFIGIF tAHATVeRTIoN Uhe TS aeuTed TGAs
canderdhenatthority-ot:anygovercreentdn-accordancewith #s: 25 paiefirac
AOWE A COTECAERACCTTEGCOGCCATGACCC (SEQ ID NO:22)

Deposit of Material
The following materials have been deposited with the
American Type Culture Collection, 10801 University Blvd., Manassas,

VA 20110-2209, USA (ATCC):

Material ATCC Dep. No. spogit Date
3D11.D7 DPTA-4624 Sapt. 4, 2002
11C2.C10 PTA-4628 Sept. 4, 2002
SC1l0.Fb PTA-4626 Sept. 4, 2002
504 .Fg PTA-4625 Sept. 4, 2002
gCLL.C7 PTA-4527 Sept. 4, 2002
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The foregoing written description is considered to be sufficient to enable
one skilled in the art to practice the invention. The present invention is not

“@Qﬁﬁlmgﬁg in scope by the example presented herein. Indggg&@5%4ﬁog

modifications of the 30 invention in addition to those shown an

described herein will become apparent to those skilled in the art from the
foregoing description and fall within the scope of the appended claims. 95
WHAT IS CUIERINEEPISLt Wae ohée\WISP: 1tdensaiy L polypeptides
redasisting:ehamino acids24 4472 af SEQJB:NO din thennanufacturesof
A snesligament ferinhiiting s neyiralizing- WISR:Linduction.gr secretion

22 t!éggor@p‘anggﬂé ';:R @al\éslg @*:m lia egsész' U§g Ofagn enance
\é\%lSP-,l;gLomain 1 trpg%yfoe(lgti(éivtl,Pcon:e?lgls"atelgngycfjlf anprglﬁ/pepﬁéjé“wifﬁ &t 16ast
o ye the d

"aboul G595 ideritity t6 amio Seids 24°°1 77 of SEQ IPNGRE ifihe o
IRififacturetof ePhRTedicdme REfSIE ARG B nSUt AT ng RS Pt terms
dhduretiGnigrseerétient of HAS2ubiAcC D4 4or KL drbenemmalian
ceels-3cd hentse alclainr | an2-wherir-sajd WISE -domaiRdsrricres
dalyeptide istused 10.a,68,regian. ot animmuaoglabylin, 4. The pse of
A0y onegloliis 3 pheleinsaid mammalian cels comprise.pancreal,
gancer %ells_,i,ccglpr;mor %olorecta cancer cegs, eas”t_cargc;e‘r cells;Td
CaricerCaiis o brail chfice?* celiEs 5 URR EPE WARP R dGaith onevex
PORHEPitler cBRSISARGEF atfitio Aids 245 1 1720 SESDLNG ¢ in the
dtavafactirevof-eenvedicameritformhibitingzcancer oell metilits-GsUse ©f a
MASRE-demaitb1-pelypeptide-consisting.of apalypeptide.with atleast
ADoutR5% ideniiy 10 Arping:acids 24, &k7 of SEQ.ID.NQ; Lin the
Jnanyfacture of a g&egg%e}ment for Inhibiting cancer cell motility. 7. The use

of C|al|£%5 or 6, wherein said WISP-1-domain | polypeptide is fused to a Fc
region Of AR IMMUNGYIGBTITT 8 Five We& SPAITbAE LEIERTS B9t Whetein
Tt earflertelMeta Paneréatiteancer Sell-lcoldit oF detotestalccancer
deeltrbredsticancet ceth lahgoamcencelbbr braidicdneer celk 9=tise afa
WIS Bel rdontainy| palypeptide consisting of-aming agidls.24 -4172.0fSEQ
Aé%iié@%ii@ﬁh@f 4 ué@iggé@g& a}lggglpig@r?%nmr Hg?ﬁge@!;msegﬁi igficsg;%er-
e \ zI-domai olypeptide consistin olypeptide

1Wit?1ta§%%1 %al?gaté %5%%“ iaré‘ﬁ?ﬁnu’[(gﬁa#%n%récf geél}fﬁ%gf%gé ¥%l O:lin
%he manutacture of 4 tn%%%ﬁ%ﬁrﬁgnf%r FEStRYtanCe for P e e ot ite
PE[=fiftT 9°6F 10, wherein said WISP-1-domain | polypeptide is fused to a Fc
regionyof anjmmunoglobulin. 12, .Theyse of.apy.Qug.of claims 9-11,
Sygpieirgignﬁalgocapggb%relsoaepa]n,cr%aélc,ca_nger, colon or colorectal cancer,
breast cancer, Ting caficer o brain Cancer 3. Th& e af§one of
EERTd 912, TR eTeHT Suid - potype plidesimeibits oprebiies Eamcererd| by
tgrowthigi metastasisd herein. Indeed, various modificationsg of the
invention in addition to those shown and described herein will become

apparent to those skilled in the art from the foregoing description

and fall within the scope of the sppendad claims.
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14. The use of claim 13, wherein said polypeptide inhibits or reduces lung
cancer cell metastasis at a site in the mammal secondary or different
from the primary lung tumor site in the mammal. 15. The use of any one
of claims 10-12, wherein said polypeptide inhibits or neutralizes induction
or secretion of HAS2, HA, CD44 or RHAMM by native human WISP-I
polypeptide in at least one type of mammalian cell. 97 WO 2006/113402
WIPQTAJIS2006014008 P1918R1P1.tXt Sequence Listing <110>
GENENTECH, INC. DESNOYERS, LUC FILVAROFF, ELLEN <120>
Methods and compositions for modulating and Detecting WISP Activitiy
L <15ep0P BRI vaman dpslypsntide emas s of sminopid éh-14 7ef 669 22
NOLRihQke Inaw2thiard07 2 mdizankiR Toiakidi o e:sapigng w$00>khes g
1 R h g | hrAlaAla 151015 AlaAla
Sec?i%%‘ﬁ{\%?te}{& i ‘-*r{?%ﬁ%@@ %%é@%laa&%g%hr 202530 Thr Met
Asp Phe Thr Pro Ala Pro Leu Glu Asp Thr Ser Ser Arg 35 40 45 Pro GIn
2. PhesCysaLyssPrp RreniaYHeidceyse Roasiiac26 s BsaRpeiddQitbabRaArgoay $5%
. eu Gly V. r , Gl S 65 70 75 Cyslys
e S L SR o R e S s e
mhgjinaeipihrealy Bry IducTor cyecripmirBerdip. §54bor REB\MMyin
madrgrProcAltg Tyr Ala lle Gly Val Cys Ala Gin Val Val Gly 110 115 120 Val
Gly Cys Val Leu Asp Gly Val Arg Tyr Asn Asn Gly Gin Ser 125 130 135

3. Theuseofclaim 1 or 2, wherein said WISP-1-domain 1 polypeptide is fused to a Fc region

of an immunoglobulin.

4. The use of any one of claims 1-3, wherein said mammalian cells comprise pancreatic
cancer cells, colon or colorectal cancer cells, breast cancer celis, lung cancer cells, or brain cancer

cells.

5. Useofa WISP-1-domain 1 polypeptide consisting of amino acids 24 — 117 of SEQ ID

NO:T in the manufacture of a medicament for inhibiting cancer cell motility.
6.  Useof a WISP-1-domain 1 polypeptide consisting of a polypeptide with at least about 95%
identity to amino acids 24 — 117 of SEQ 1D NO:1 in the manufacture of a medicament for

inhibiting cancer cell motility.

7. Theuse of claim 5 or 6, wherein said WISP-1-domain 1 polypeptide is fused to a Fc region

of an immunoglobulin.

8 The use of any one of claims 5-7, wherein said cancer cell is a pancreatic cancer cell, colon

or colorectal cancer cell, breast cancer cell, lung cancer cell, or brain cancer cell.

9. Useof a WISP-1-domain 1 polypeptide consisting of amino acids 24 — 117 of SEQ ID

NQ:1 in the manufacture of a medicament for the treatment of cancer.
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Phe Gin Pro Asn cys Lys Tyr Asn Cys Thr Cys lle Asp Gly Ala 140 145

150 Val Gly Cys Thr Pro Leu Cys Leu Arg Val Arg Pro Pro Arg Leu 155

160 165 Trp Cys Pro His Pro Arg Arg val Ser lle Pro Gly His Cys Cys

170 175 180 Glu GIn Trp val cys Glu Asp Asp Ala Lys Arg Pro Arg Lys Thr

185 190 195 Ala Pro Arg Asp Thr Gly Ala Phe Asp Ala Val Gly Glu Val

Glu 200 205 210 Ala Trp His Arg Asn Cys lle Ala Tyr Thr Ser Pro Trp Ser

Pr 5 402 RCT/IUS2006/0 o
TR oo Lo Ty Ca S R Uk g A SR A gy o
1Ry 19 8 inRcisly 4véP7A%?§E\%1@ mygimr%@al@m @ﬂf@@ﬁmgf@etcﬁatmg
carCyrs Asn 245 250 255 Leu Arg Pro Cys Asp Val Asp lle His Thr Leu lle

Lys Ala Gly 260 265 270 Lys Lys Cys Leu Ala Val Tyr GIn Pro Glu Ala

Ser Met Asn Phe 275 280 285 Thr Leu Ala Gly Cys lle Ser Thr Arg ser
HryFesiHspPE 9319 Py 200v0gsinenid BYELa oty sraenidp inbrearg Tis
reg@yfle RnonilyrelopsiBer 305 310 315 Lys Thr lle Asp Val Ser Phe GIn Cys

Pro Asp Gly Leu Gly Phe 320 325 330 Ser Arg GIn Val Leu Trp lle Asn

Ala Cys Phe Cys Asn Leu Ser 335 340 345 Cys Arg Asn Pro Asn Asp lle
2ppk ‘ﬂfﬁ%ﬁﬁl&’&?@ﬂcé@fﬁy}1Pv6165€5@0*§§5@69f inspIPHRIde s Gier kelAlpr
colAsH @ 65nce? basPea2 2l 28302 2 MAcs2 13> Homo sapiens <400>

2 cccacgcegtce cgetgggecc agcetceeccg agaggtggtce ggatcctctg 50

ggctgctcggftcgatgcctg tgccactgac gtccag(?cat gaggtggttc 100

1lie use 0T any one of ciaims 9-12; wherein said polypeptide inhibits or reduces cancer cell

growth or metastasis,

14, The use of claim 13, wherein said polypeptide inhibits or reduces lung cancer cell
metastasis at a site in the mammal secondary or different from the primary fung tumor site in the

mammal.
15, The use of any one of claims 10-12, wherein said polypeptide inhibits or neutralizes

induction or secretion of HAS2, HA, CD44 or RHAMM by native human WISP-1 polypeptide in

at least one type of mammalian ceil.
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ctgccctgga cgctggcagce agtgacagca gcagecgceca gecaccgtect 150
ggccacggcc ctetctccag ccectacgac catggacttt actccagetc 200 cactggagga
Gichie cocceccaat tetgcaagtg gecatgtgag 250 tgecegegat ceccacaced
ctgcccgcetg ggggtcagec tcatcacaga 300 tggctgtgag tgctgtaaga tgtgcgcetca
gcagcttggg gacaactgca 350 cggaggctgc catctgtgac ccccaccggg
gcctctactg tgactacagc 400 ééen Ta?g‘;gtacgc aataggagtg
tgtgcacagg tggtcggtgt 450 gggctgcgtc ctggaigggg tgcgctacaa caacggecag
<110¥c@ﬁﬁé&%?§00”&aactgcaa gtacaactgc acgtgcatcg acggcgcggt gggctgcaca
Sﬁiﬁagﬁm’gé@%@wagtgcg cceccececgcegt ctetggtgec cccaccegeg 600
gcgcgtgagce atacctggce actgctgtga tgggota tgfgaggacg 650
20 CSBRALT) Atbg A Lot Qo R ATY BEFERe 700
gctgtgggtg aggtggaggc atggcacagg aactgcatag cctacacaag 750
<130§c%%%%5{fclccttgctcca ccagctgcgg cctgggggtc tccactcgga 800 Page 2 WO
<1502006/11,34628P€T/US2006/014008 P1918R1P1.txt tctccaatgt taacgcccag
<« 51i96iggcetn agcaagagag ccgectetge 850 aacttgcggce catgcgatgt ggacatccat
acactcatta aggcagggaa 900 gaagtgtctg gctgtgtacc agccagaggc
<160xtédatgaac ttcacacttg 950 cgggctgceat cagcacacgc tcctatcaac ccaagtactg
<210fggagtttgc 1000 atggacaata ggggctgcat cccctacaag tctaagacta tcgacgtgtc
2%%%;0?% cttccagtgt cctgatgggce ttggcttctc ccgecaggte ctatggatta 1100
<2138tgeRtg Gl sfgfaacctyg agetgtagga atcccaatga catctttgcet 1150 gacttggaat

sncSClacectga ctictcagaa attgecaact aggeaggeac 1200 aaatcttggg tettggggac

Metf@é&ac%ﬁtgi@tgégaa&p Agicagced, 1290 falgggeastaagiticac caatgagect
Itagttaccct gatctg§acc 1300 cttggcctcédattictgtct ctaaccattc aaatgacgec

A1210819919ct1350, pGteaaaccsatgetatgag witrtest gatateaticrpgeatctact
1400 ctaaagaaz@ atgcctgtct ctagctgtés tggactacac ccaagceciga 1450

ThriGRATREI 5423910a5! PYRRGIRS!Y £IASRICHY, OFfRaaLcce 4500, aagaaatgga

atcaggtaga cttttaatat cactaatttc ttctttagat 1550 gccaaaccac4dagactcttt

PredddiCERUC 022400 3lduepliic: 1600, gagearlaga.alaalclalt atttggagec

tgccaagagg tacfgtaatg 1650 "ggtaattckg acgtcagcgc accaaaagta tcctgattce

ar PG 00 peascearg giepieanac alacrpag loagliaggt aotioctin
1 % tittgatttt tggtggaaag ttgtatccat tagcctgggc attgttgagg 1400 ttaagtttct
cttcacccct acactgtg tacagat taggtttgtc 1850_ccagicagaa ataaaatttg

SR PR Eo R R el TR E R
gggaaaggtc agcccatitc agaaggacca 1950 attgactctc acactgaatc

AT ey e otk ict AubgeAot S0k, GYecagbat eeligagt cttctooet
gtcctgcttg

ttcatagg 2050
ASpTArgTPIrg gﬁé ?&W‘%ga Ile Gly val Cys Ala &ln val val Gly
110 115 12¢

val Gly Cys val Leu Asp Gly val Arg Tyr Asn Asn Gly Gin Ser
i25 130 135

Phe Gin Pro Asn Cys Lys Tyr aAsn Cys Thr Cys Ile Asp Gly Ala
1490 145 150

val Gly Cys Thr Pro Leu Cys Leu Arg val Arg Pro Pro Arg Ley
155 160 165

Trp Cys Pro His Pro Arg Arg val Ser Ile Pro Gly His Cys Cys
170 175 180¢

Glu Gln Trp val Cys Glu Asp Asp Ala LysS Arg Pro Arg Lys Thr
185 130 195

Ala Pro Arg Asp Thr cly Ala Phe Asp ala val Gly Glu val Glu
200 205 210

Ala Trp His Arg Asn Cys Ile Ala Tyr Thr Ser Pro Trp Ser Pro
215 220 225
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aattggtaag gcctctggac tggcctgtct ggcccctgag agtggtgcec 2100 tggaacactc
ctctactctt acagagcctt gagagaccca gctgcagacc 2150 atgccagacc
act accaagacag gttcaggtag gggtgtgggt 2200 caaac
Wg}g%%%ﬁqgﬁggégzcttggtagca gcctggggtg acctctagag 2250 ctggaggt‘zi}t%ﬁ%2006/014’008

tgggactcca ggggcccccg tgttcaggac acatctattg 2300 cagagactca tttcacagcc

tttcgttctg ctgaccaaat ggccagittiddBR)Patgathggaa gatggaggtt taccagttgt
O I R R AT L VU e
ctaaaaggaa aaggttgttg 2450_ ttaatgaata tcaggctatt atttattgta ttaggaaaat
affaat&t??a%bgg?a%s FRSGB0E 13%&%3&90&06@0@3@08
P1918R1P1.txt ctgttagaat tcttttattt agggcctttt ctgtgccaga cattgctctc 2550
LevadfgcRigcutytifge teatigditctica Q?dﬁf’é‘ tdﬂﬁa%g\ésa T2*’6@@% ttcccattat

tatttctgtt cttacaaatg tgaaacg%aa gctcatagag 2650 gtgagaaaac tcaaccagag
Lystdaieceptt §atgaetyay AxaditagBEr2g Ateagatclataattydiidy tetttataac

ccatattttc cccctgtttt 2750 tagagcttcc aaatgtgtca gaataggaaa acattgcaat
Th Faé%l{g@htgi%ggs afttRt&as aﬁéa“a&agg? Btaddaalsn 28‘-‘8@ 5 10> 3

<211> 440 < £> DNA <213> Homo Sapiens <400> 3 gaattcacca

va’l

Cystaygrggtcast TP Y CRIICEY T é&ag&@OTagdaQC@iCc agcaccgtcc
tggccacggc cc Stteca gcccctacga 10 ccatggactt tactccaa ? ccactggagg
Lysataccitetaae tccccacccece

c@eaapbsoattctgnaagbggmaagma@mgtbc

getgeceget 200%§ggggtcage ctcatcatay atggetgtga gigctgtiity atgtgegete

ser2B0g azgoagm"tt%% gapaattgesacgda gPoeatntgtgancceccaecgg 300
ggcctctact gtg cag cggggaccgc ggtacg caataggagt 50

Cysghg@cmagr@cggﬁcgqaaa@matmmatcamoatwareﬁaagﬁgaﬁﬁo

ggccgeatag ataaltgate cagtgtgctg gdattaattc 440 <210> 43£911> 340

Asp<BA2=ENA < 2T 3>Homensapiens <400> 4 gaattcacca tgaggtggtt
cctgecctgg acgé@ggeag cagtgacage 50 agcagecgec agcaccgtee

<21gkggecactge agtggtcggt gtgggetgeg 100 tcctggatgg ggtgegcetac aacaacggcec

<21
TR0

<2136a06mA6tgLp 200

<400> 2
cccacgegtc

ggcrgetcgg
ctgccctyga
ggceacggee
cactggagga
tgocegecat
tggctgtgag
C€ggaggctye
ggggaccgcec
gggctgegtce
ctaactgcaa
ccactgtgec
gcgcgtgage
acgccaagag
gctgtgggty
ccectggage

cgctgggece
tegatgecty
cgctggcage
ctetetecag
caccteetea
cceccacceey
tgctgtaaga
catctgtgac
cgaggtacge
ctggatagag
gtacaactgc
tccgagtgey
atacctggcee
gecacgeaag
aggtggaggc
ccttgeteca

agctcececg
tgccactgac
agtgacagca
ccectacgac
cgcoccccaat
ctgeeegety
tgtgcgetca
ccecaccgag
aataggagtyg
tgcgctacaa
acgtgcatcg
cceceoegegt
actgctgtga
accgcacecc
atggcacagg
ccagetgeyg

agaggtagtc
gtccaggeat
gcagcecgeeca
catggacttt
tctgcaagtg
ggggrcagec
gcagettagg
gcctctactg
tgtgcacaag
caacggecag
acgacgegygt
ctotggtgeo
gcagtgogta
gtgacacagg
aactgcatag
cctgggdgtc
Page 2

ggatcctcty
gaggtggric
gcaccgtect
actccagctc
geecatgtgag
tcatcacaga
gacaactgea
tgactacage
tggtcagtgt
tcottccage
gggctgcaca
cccacccgeg
tgtgaggacy
agecttcgat
cctacacaag

tccactegaa

cca gcctaactge 150 aagtacaact gcacgtgcat cgacggegeg gtgggctgca

100
150
200
250
300
350
400
450
500
550
600
650
700
750
800



cctccgagtg cgecccecgce gtetetggtg ccececacceg cggcgegtga 250 gcatacctgg
ccactgctgt gagcagtggg tatgtgcggc cgcacaccac 300 catcaccatc accatcacta
agtgaggccg catagataac 340 <210>5 <211> 321 <212> DNA <213>
Wﬁ&ﬁ%%géﬂﬂ ns <400> 5 gaattcacca tgaggtggtt cctgccctgg a%%?}wg 014008
cagtgacagc 50 agcagccgcc agcaccgtcc tggccactgc agcatggcac
aggaactgca 100 Page 4 WOr20608#18B8402 PCT/US2006/014008
teteepgigd MPICBRER AT SEgC COETT HGEc &Y Er EE e 4ty cggectgggg
aaclbf ggtctecagigaggatetncaa dgitnacgecmagiyaigyegigagcamyga 200
agccgcctc tgcaacttgc ggccatgega tgtggacatc catacactc 0 ttaaggcggc
R T e S R S e
COgUFAITEAg g IBRACOR ] DB kAL >C4dT RIIPSLHNAEPISIMBmo sapiens

atgg4Az L ghgiegesa &g%etgaggsbct@@gsgggﬁ@qg@@?%@?@a?tﬁfgggc 50
agcagccgcc agcaccgtcce tggccactgc agggaagaa ctggc
Cttﬁf%@ig&gEﬁﬁagﬁ%f%ggf&%%&c%?%%%%g%g@t&%qgﬁEgag(;,L%gb acacgctcct
atgatcaacccaaygiactyty ga gittigesty g araataggt- 200 wwgrratttst tacaagtcta
gacRORHAICIR GO CAGIgIGE!O 2&&@&989%{9&&&&&9909&639gtCCtat

ggattaatgc ctgcftctgt 300 aacctgagct gtaggaatce caatgacatc tttgctgact
2aafGALIEC T SRy IBREIGRERE R Sa Y SR3c FE§GR Y GCacatedc catcaccate
tatdQeAGCalcatia aglvagacag atagataae doateaagtygdgcdd236210> 7 <211>
oG48 57122 DNA <213 Homo saplens. <40C- 1 gaalicassaosgatagt

QaGeEEIgg acyiogeay cagigacage 50 agcagiegee ageaccgiee
JCHHPSCEE R CLIEHABCHIGEEEEfAEgaR TR A GHET taRTdcade? ccactggagg
tARBEEIECG FCUGREECARLE 0 HUERRE HECC IR @IERCARG0A tecccaceee

cegee0! 200 goggicage clcalcacag algociataa olactgggp atgigegete

aagaaatgga
gccaaaccac
gaacaataga
ggrtaatrrcty
gcacctcaag
ttttgatttt
ttaagtttct
ccagtcagaa
cagttaatac
attgactctc
gagccaggctce
aattggtaag
tggaacactc
atgccagacc
caaaccaaga
ctggaggetg
cagagactca
ctyggtaggaa
aataaaggtt

ttaatgaata

atcaggtaga
aagactortt
ataatctatt
acgtcagegc
gtcatcaaac
taatggaaag
ctteacceet
ataaaatity
tecagagaca
acactgaatc
trecttgaat
goctetggac
ctctactctt
cactgaaaty
agrgagtgec
tgggacteca
titcacagee
gatggaggtt
taaagetgaa

tcaggetatt

cttttaatat
gggtccatic
atttggagec
accaaaacta
atttgccaag
Trgtatccat
acactygtgaa
ataaacattc
gggaaaggtc
agctgetgac
cttcrccctt
tggectgtct
acagagccett
accaagacag
cttggtagca
gagaccoccg
tttegttctg
taccagttgt
gadggttgaag
atttattgta

cactaatttic
agatgaatag
tgccaagagg
teetgatteo
tgagttgaat
taacctgggce
gggtacagat
ctgtigatgyg
agcecatttc
tggcagggct
gtectgctty
ggccoctgag
gagagaccca
gttcaggtag
gcctgagaty
tgttcaggac
ctgaccaaat
ttagaaacag
ctaaaaggaa
ttaggaaaat

page 3

ttotttagat
atggastity
tactgtaatg
aaatatgtat
agttgcttaa
attgttgagg
taggttigtc
gaaaagcoce
agaaggacca
ttgggcagtt
gottcatagg
agtggtyccce
gctgcagace
gggtgtaggt
accictagag
acatctattg
ggocagtttt
aaatagactt
aaggttgttg

ataatatita

1550
1600
1650
1700
1750
1800
1850
1900
1950
2000
2050
2100
2150
2200
2250
2300
2350
2400
2450
2500



agcagcttgg ggacaactgc acggaggctg ccatctgtga cccccaccgg 300
ggcctctact gtgactacag cggggaccgc ccgaggtacg caataggagt 350
tgtgcacag gtggtcggtg tgggctgegt cctggatggg gtgegetaca 400 acaacggcca
“&%@%@&i’@ Ectaactgca agtacaactg cacgtgcate 450 gacggegldd tHeigetgiiats
accactgtgc ctccgagtgc gccccccgeg 500 tctetggtge ccccaccecge ggcgegtgag
catacctggc cactgctgtg 550 ageagygelatgtgcggec gcacaccacc atcaccatca
CtgEEageactaa BO0a Gy RAHEEEE Hh gk 609 <9 B CE912P>885 Page 5
agt¥¥O- 2R0GHARA02,P GTALE2006/0140Q8 P HLBRIRLAX 2631 2> DNA
<213> Homo sapiens <400> 8 gaattcacca tga% t%%tt cctggsc&:tgg
e ER G R R AGE B AGR G684 G &G %? Gdccicggc
gtgegteteiccaqgeccetaggack0Ocaratgyscit cagigcaget toagg gatil acacctectc

ttc@%%&&&%%%gégc tl9capgl gdecalgiga ggecegeay {eeecagegce getgeeeget

200 gggggtcagc ctcatcacag atggctgtga gtgctgtaag atgtgcgcetc 250

ta93ge et GH Y A R B ARELR T A ELHRIGI AR RERATHEE §§ %o

at1ggceictachgigastacagcagggacc@sytgaggtacg caataggagt 350
0gt%tgcacag gtggtcggtg tgggctgegt cctggatggg gtgecgctaca 400 acaacggceca

<21

<2119tcattccag cctaactgca agtacaactg cacgtgcatc 450 gacggcgcegg tgggcetgecac

<212&c§a&tgts%c ctccgagtgce geecceccgeg 500 tetetggtge ccccacccgce ggcgegtgag

<2135a é’éﬂc?tggg “'c%qcstgctgtg 550 agcagtgggt atgtgaggac gacgccaaga

<400ggécacgcaa gaccgcaccc 600 cgtgacacag gagccttcga tgctgtgggt
o R DRS80S AT B ACA SR S gtng
agaecktgctcemrcagcigcydifta gantgggguirticteacoyy sictee d&ty ttaacgecca
cc%%lé&%%@@ca%%@%@&%@&%ﬁ%ﬁg&%é%%E&%ngﬂﬁtg tggacatcca

tacactcatt aaggcggccg cacaccacca tcaccatcac catcactaag 850
T HHGGEC R RS AtHACRT SRECAT T RO 885 LHFSY<L249S 1014 <212>
99dabiA=6213eciHema sapienstgt480zcSgaaitencaa tgaggtggtsactgcectgg
C C al ng %? cg@gggc
o B A S cctccte
ggqgﬁg@@gécgﬁgqgﬂycag cggggaccge ccgaggtacg caataggagt 350

gtgtgcacag goggocgeac accaccatca ccatcaccat cactaagrtga 400

ggccgeatag ataactgate 440
<210
<211>
<212>
<213>

<400> 4

cagtgtgctg gaattaattc

4

349

DNA

Homo sapiens

gaattcacca
agcagccgec
teotagatao
aagtacaact
cCLecgagty
gcatacctgg
catcaccatc
<210> 5
<211> 321
<212> DNA
<213>

<400> 5
gaattcacca

agcagecgec

tgaggtagtt
agcaccgtec
ggtgcgotac
gcacgtgeat
cgeceeecge
ccactgetgt

accateacta

Homo sapiens

tgaggrggtrt

agcaccgtec

cctgeoctag
tggccactge
aacaacggec
cgacgycgcg
gtcitctggtg
gagcagtgag
agtgaggccg

corgeectag

tggccactgce

acgctggeag
agtggtcggt
agtccticca
gtoggctaca
cceecacecg
tatgtacgge

catagataac

acgctggeag
agcatggcac

Page 4

cagtgacagc
gtggactgceg
gcctaactge
caccactgtg
cggcgegtga
cgcacaccac

340

cagtgacagc

aggaactgea

50

100
150
200
250
300

50
160



ttctgcaagt ggccatgtga gtgccecgeca tccccaccece getgeccget 200 gggggtcage
ctcatcacag atggctgtga gtgctgtaag atgtgcgcetc 250 agcagcttgg ggacaactgc

acggaggctg ccatctgtga cccccaccgg 300 ggcctctact gtgactaca
wEpillpdede

ccgaggtacg caataggagt 350 gtgtgcacag gtggtc%‘é]fénsmw 014008
tgggctgcegt cctggatggg gtgecgctaca 400 acaacggcca gtccttccag cctaactgca

agtacaactg cacgtgcatc 450 gaes tyygctgcac accactgtge
&5AGt %ﬁc@é@@gé&%ﬁét%&bt G EE aEE%@%tagj%c?gstgag catacctggc
gteecactgetytgod b deag et 6tMA@cE006¢44 803 de Clukig 2006/ 0be008
gaggégc"csc@%%'c%&%@ 899&@9&8@%@9&9@‘99Q?a%%@a%%@atciggc tgtgtaccag

00 ccagaggcat ccafgaactt'’cacacttgcg ggctgcatca gcacacgctc 650

TLaggaeas e (O RITHAGIGRTAREFEAt YefAafAGgAGEIgeates 08 cctacaagtc

cattRpgastateggacgigiect cgagtgtcc tgatgggcett 750 ggcttctcce gecaggtect
<210§t%gattaat gcctgcttct gtaacctgag 800 ctgtaggaat cccaatgaca tctttgctga

<7116ttggmatce taccctgact 850 tctcagaaat tgccaacgeg gccgeacace accatcacca
<21Zpdwttatcac 900 taagtgaggce cgcatagata actgatccag tgtgctggaa ttaattcget
<2L3558° 388Ny gecagetgtt ggggtgagta ctecctetca aaagegggea 1000
<400 ecttctge geta 1014 <210> 10 <211> 904 <212> DNA <213> Homo
GaaLEARGTE SRS Y St atTE  A08Tg8R a8y GRettg5°4Egetygcag

agwggtyacagecs Ocagraggggracagcanggisatggeaacggguectetotoca geecctacga
tgt%QQa&S@tgg?gfgtéé@&C%%g&é&9&%99&%&%350%&%9596% a 150

ttctgcaagt ggccatgtga gtgcccgeca tcecccaccce getgeccgcet gggggtcage

acaceat ) Staeetsig 4 GielstaagAigecoe 2507 Bgsagct§§y ggacaactgc
ctgae@g&g@&@:@@&ewg@scﬁﬁm%@g&gw@c@a@c@t@@cmg
C accge ccgaqggtacq caataggagt tgtgcgcat gctgtgqgatg
atg g?g%ggcg%c% 3?%%%%593 gété:g%ac%g(%%aﬁba@t gta%ggggaggé‘cg%g%gagc
aaCEERg e ica Cengetycy §ECIRIGGStC U8B0 terdctitggR tewwaadigt taacgcccag
ccdHBEE19-AgEARER0 62200 §50 (GJElds Ra6ELaaC catgCaaIgt ggacatccat
aCC%%zélctcatta 550 a%tgg%cagc%gaa aagt tct% gctgtgtacc agccagaggc
Aiccaigadc BHI%cic &%ﬁ% c?fgg?f’a‘f A Scd@yétectatcaac ccaagtactg
25%065 tggagtttgc atggacaata ggtgctgcat cccctacaag tctaagacta 700
<917 gﬁkggtgtc cttccagtgt cctgatgggc ttggcttctc ccgecaggte 750 ctatggatta
<213atgrotgcikeigteacctg agctgtagga atcccaatga 800

<400> 7

gaattcacca
agcagcogoo
ccatggactt
ttctgcaagt
gggggtcage
agcagettog
ggcerctact
gtgtgcacag
acaacggcca
gacgacgegy
tctotggtge
agcagtgggt
gtgaggccgce

tgaggtggtt
agcaccgtee
tactccagcet
ggccatgtga
ctcatcacag
ggacaactgc
gtgactacag
gtggteggty
gtccttecag
tgggctgeac
ccccaceege
atgtgeggec

atagataac

cctgeectgg
tggccacgge
ccactggagyg
gtgccegeca
atggctgtga
acggaggctg
cggggaccge
tgggctgcgt
cctaactgea
accactgtgc
ggcgegtgag
gcacaccacc

619

acgetggeag
cororeLcca
acacctectc
tcececcaccee
gtgctgtaag
ccatctgtga
ccgaggtacg
cctggatggy
agtacaacty
ctccgagige
catacctggce

atcaccarca

cagtgacage
gcccctacga
acgcccccaa
gctgeccget
atgtgcgete
ccoccaccgy
caataggagt
gtgcgctaca
cacgtgcatc
gcocceeegeyg
cactgctgtg

ccatcactaa

100
150
200
250
360
350
400
450
500
550
600

<210> 8
<211> B88S
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catctttgct gacttggaat cctaccctga cttctcagaa attgccaacg 850 cggccgeaca
ccaccatcac catcaccatc actaagtgag gccgcataga 900 taac 904 <210> 11
<211> 922 <212> DNA <213> Homo sapiens Page 7 WO 2006/113402
WOCT18t86/014008 P1918R1P1.tXt <400> 11 gaattcacchtyRGETEYH+0%8
cctgeectgg acgetggeag cagtgacage SO agcagcecgec agcaccgtee
<2199ggactge agtggteggt gtgggcfyéd 3G Lidetygatgg ggtgcgcetac aacaacggcc
<21380fkiceagertaactgc 150 aagtacaact gcacgtgcat cgacggegeg gtgggetgea
caccactgtg 200 cctccgagtg cgececccecge gtetctggtg cccccacceg cggegegtga

“aandeba scatageiga seacioctol oagragiong Jalgtaagea,eaacagsaag 300

aggccacgca agaccgcacc ccgtgacaca ggagccttcg atgetgtggg 350

A RHGEG0 28 GESRTGE P beRED 4 EEtaRaBaCaGERE g4 400
ccagogatigetenaceagetgcRgestaga o iniceanicg-gatelceaat 450 gttaacgcce

taggcc tgagcaagag agecgectet geaacttgeg 500 gecatgegat gtggacatee
B e e ete

JocgettEagact iR y§§et @ 8O0 tattagetediRiscritgtnagetaaglac tgtggagttt

agAgRiggaCagh bRl a0 Glafassalerctlaca agieiargac Rigyaelg tecticcagt
700 gtcctgat cttggcttc tcccgecagg tectatggat taatgectge 750 ttctgtaacc

99 ol PR A A IGER T SSRGS 600 aHeenalgacticicag

gt A aRTE 3R TG tegoersatparT Aict8bi muccatuaeradcactaagtg

B2ggeacaja gatag %@&t%% C t cigg ga 922
ac <2:gl%> 12&%211>59L %212> gé%%ggﬁs%%%g ﬁ%w 12

92 GHERCEAtE MG JACBEA SIS FEH3950919ESFSUENACL213> Mus

toimuBtigusccedf02cd3 gataggenal getgggagaa addgctgtg

agcagtgagt
cgtgacacag
gaactgcata
gcctgggggt
gagcaagaga
tacactecatt
tgaggocgea
<210> 9
<211> 1014
<212> DNA
<213>

<400> G
gaattcacca

agcageegec
ccatggactt
ttctgcaagt
ggggatcagc
agcagcttgyg
ggcctoctact
gtgtgcacag
acaacggeca
gacggcgegg
tctctggtge

atgrgaggac
gagecttega
gcctacacaa
ctccactogg
gcegoctcty
aagycyggeeg
tagataactg

Homo sapiens

tgaggtggott
agcaccgtod
tactccagct
ggccatgtyga
ctcatcacag
ggacaactgc
gtgactacag
gtggtcgatg
gtccttecay
tgggctgeac

ccoccaccege

gacgccaaga
tgctgtgggt
gcoectggag
atcrtccaaty
caacttgegg
cacaccacca

atccagtgtyg

cotgcectyy
tggccacggce
ccactggagyg
gtgceegeea
atggctgtga
acggaggcrg
cggggaccge
tgggctgegt
cctaactgeca

accactgtyc

ggcgegtgag

ggccacgeaa
gaggtggagg
ceottgctee
ttaacgeeca
ccatgegatg
tcaccatcac

ctgga 885

acgerggcag
cctetotecs,
acacctectc
tccecaccec
gtgctgtaag
ccatctgtga
ccgaggtacy
cctggatggg
agtacaactg
cteccgagtge
catacctggc

Page ©

gaccgcacce
catggcacag
accagctgeg
gtgctggect
tggacatceca

catcactaag

cagtgacagc
gceccctacyga
acgcocccaa
gctgeccget
atgtgcgete
ccoccacegyg
czataggagt
gtgcgcotaca
cacgtgeatc
gccececgeg

cactgctgtg

550
600
650
700
750
800
850

50

100
150
200
250
300
350
400
450
500
550



<210> 14 <211> 19 <212> DNA <213> Mus musculus <400> 14
gccgtggceag tecctgaggg 19 <210> 15 <211> 21 <212> DNA <213> Mus
musculus Page 8 WO 20061113402 PCT/US2006/014008
“@fgﬁﬁi i.tXt <400> 15 cagcaccggg cattgacgtt a 21 <211EF>TT€§ 24}%1:‘[1;;908
21 <212> DNA <213> Mus musculus <400> 16 tggagaaaaa tggccgctac a
21 <210>17 <211> 20 <212’>‘t$:3&rﬂt RDE3S Mus musculéig0 <400> 17
29 P95 i ety Po099 183 18 TP 01 LIPS BN <213> Mus
ccagyrpaluscaliec 18 quacdaateg Hotacgtaead@tac®to>opg <211> 19

9 19
L e

¢Ctacaagtc taagactatc gacgtgtccot tccagtgtec tgatgggett

ggcttctecc
ctgtaggaat
tctcagaaat
taagtgaggc
gtctgegagy
tgacttetge
10

904
DNA

<210>
<211>
<21Z2>
<213>

<400> 10
gaattcacca

agcageegee
ccatggactt
ttctgcaagt
gagggtcagc
agcagettyy
ggcctctact
gtgtgcgeat
cctacacaag
tccactegga
ccgectetge
aggcagggas
ttcacactty
tggagtttge
fcgacgtatc
ctatggatta
catctttget
cggccgcaca
904
11

522
DNA

taac

<210>
<Z211>
<212>
<213>

gccaggtect
cccaatgaca
tgecaacgey
cgcatagata
gccagetgit
gcta 1014

Homo sapiens

tgaggtggtt
agcaccgtecce
tactcecaget
ggceatgtga
ctcatcacag
ggacaactge
gtgactacag
gctgtgggty
ccoctagage
tctccaatgt
aacttgegge
gaagtgtcty
cgggctgeat
atggacaata
cttccagigt
atgcergett
gacttggaat

ccaccatecac

Home sapiens

atggattaat
tctttgetga
gcegeacace

actgatccag

ggggtgagta

cctgeectygg
tgyccacgge
ccactggagg
gtgceccgeca
atggctgtga
acggaggitg
cggggaccgce
aggtrggagyc
ccttgetoca
taacgcccag
catgecgatgt
gctgtgtace
cagcacacgce
ggtgctgcat
cctgatgggce
ctgtaacctg
ccraccctga

catcaccatc

gcotgcettot
cttggaatcc
accatcacca
tgtgctggaa

ctececctctca

acgctggceag
ccrctcteca
acacctectc
tccccacccc
grgctgtaag
ccatctgtoa
ccgaggtacg
atggcacagg
ccagetgegy
tgotagecty
ggacatccat
agecagagygc
tcctatcaac
ccectacaag
ttggettctc
agctgtagga
ctitctcagaa

actaagtgag
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gtaacctgag
taccctgact
tcaccatcac
ttaattcget

aaagcggaca

cagtgacage
gcecectacga
acgcceccaa
gctgeeeget
atgtgegerc
cccecaceyy
caataggagt
aactgcatag
ccrtgggggte
agcaagagag
acactcatta
atccatgaac
ccaagtacty
tctaagacta
ccgecaggte
atcccaatga
attgccaacg

gcegeataga

750
800
850
900
950
10600

50

100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900



<213> Homo sapiens <400> 20 Glu GIn Trp Val Cys Glu Asp Asp Ala Lys
Arg Pro Arg Lys Thr 1510 15 Ala Pro Arg Asp Thr Gly Ala Phe Asp Ala
Val Gly Glu Val Glu 20 25 30 Ala Trp His Arg Asn cys lle Ala Tyr Thr Ser
Wﬁr@%ﬁghﬁ”%zlm 21 <211> 625 <212> DNA <213> Homo Safjieif§0é/014008
<400> 21 gaattcacca tgaggtggtt cctgccctgg acgctggcag cagtgacagc 50
agcagccgcc agcaccgtee tggceastigrugigeteggt gtgggcetgeg 100 tcctggatgg
<aped9igcgctac aacaacggcec agtecttcca gectaactge 150 aagtacaact gcacgtgcat
gaa@gé’éﬁﬁxc%gg@ﬁgﬁﬁ@t&%%g;%%%@&t@@g8@@&@'{&%&&@&:@@%009C gtctctggtgy
ccceccaccceg cggegegtga catacctgg ccactgctgt gagcagtggg
PR AU ECay S50 Bagt PRS0 GEHsaEsY
tccP@RHdS 200601400 8 P43 18RI RGTIXt agyt qaugea@gactftacc
aagtGeldacaga, 0gaaGeted; Eﬁ;@@!&%é%&t%%@&%%t%ﬁaca

ggaactgcat agcctacaca agcccctgga 400 gcccttgctc caccagctgce
CC%@W@@Q@%T&M&C@@%E%&%‘E%Gaﬁﬁ%éij?&f@%ﬁi%‘ttﬁ%%c tgagcaagag
gcalgcegReict goapttocgbbtgogataegal giggacaicgeatagasimat taaggcggcec
agdgacaccace CSSOC aatcc%cc%t%%a%%atcactgatgtgaz%gé:g% aéagl%?act gatccagtgt
99560 %c?tgggaaﬁg aﬁcgc‘fat tgcga %%%g< 16 < <212> DNA
tgagQIPRH ORTE SHPICh $IRA00K DY FEIEHHRIaRYAfGEAR B catg
gccREO4aaHCE GG 6RQ 1 H60 CROGR AEas alGREGRAGECESFag caccgtccty

100 tctct t t ttta ct t
R Y

gcaaggagetcgatgeetgctgygggicagcetaaicansy ataggetyagt 260 gcetgtaagat
tgg@%’&%%@ggg&é‘%‘&%%ﬂﬁ%g%%c'egégc%‘&tgi@@cc

cccaccgggg cctetactgt gactacageg gggaccgecc gaggﬁtacgca
ATAHGGAG Gt AL gt GeRegERatd garggeacas >0

taggtgctge atcccoctaca agtctaagac tatcgacgtg tocttccagt 700
gtcctgatgg gortggottc tcccgecagg toctatggat taatgectge 750
ttctgtaacc tgagctgtag gaatcccaat gacatctttg ctgacttgga 800
atcctacccot gactictcag aaattgccaa cgcggecgcea caccaccate 850
accatcacca tcactaagtg aggccgcata gataactgat ccagtgtget 900
ggaattaatt cgctgtctge ga 922

<210 12

<211> 19

<212> DNA

<213> Mus musculus

<400> 12
ggctgecate  tgtgaccca 19

<210> 13
<211 21
<212> DNA
<213> Mus musculus

<400> 13
cataggacct gecgggagaa a 21

<210> 14
<211> 189
<212> DNA
<213> Mus musculus

<400> 14
gccgtggeag  tectgaggg 19

<210> 15

<211i> 21

<212> DNA

<213> Mus musculus

Page &



acaaaactca cacatgccca ccgtgcccag cacctgaact cctgggggga 450
ccgtcagtct tcctcttcce cccaaaaccc aaggacaccc tcatgatctc 500 ccggacccect
aggtcacat gcgtggtggt ggacgtgagc cacgaagacc 550 ctgaggtcaa _
Wgtfgg?;{&ﬁﬁ%acgtggacg gcgtggaggt gcataatgcc 600 aagaca §§6U3200610149{)8
cgcgggagga gcagtacaac agcacgtacc gtgtggtcag 650 cgtcctcacc
gtcctgcacc aggactggct gaatggiddgrjagtasdagt 700 gcaaggtctc
<400pS@fgaaagcc ctcccagecc ccatcgagaa aaccatctce 750 aaagccaaag
cagggrageccagtagaaccacag gtgtacaccc tgcccccatc 800 ccgggaagag
<210@g@ccaaga accaggtcag cctgacctge ctggtcaaag 850 gcttctatcc cagcgacatc
<21igcegtggagt gggagagcaa tgggcagecg 900 gagaacaact acaagaccac
Zﬁggcahﬁgc%gt& Sfggactceg acggctectt 950 cttcctctac agcaagctca ccgtggacaa
gagcaggtgg cagcagggga 1000 acgtcttctc atgctccgtg atgcatgagg

<40Ctdifcacaa ccactacac% 050 cagaagagcc tctcectgtc tccgggtaaa
tggﬁ a eaa tggccgct?c 1
ggag gcgacggccctagag I100 tcgacctgca gaagcttggc cgccatggec ¢ 1131
<210Palye 10
<211>E%%
<212> DNA
<213> Mus musculus
<400> 17
tggggtgcte ttctcgatgg 20
<210> 18
<21l> 21
<212> DNA
<213> Mus musculus
<400> 18
ggacaaatcg gccacgtaca t 21
<210> 19
<211> 19
<212> DNA -
<213> Mus muscuius
<400> 10
cttgctccat cgggtctge 19
<210> 20
<211> 42
<212> PRT
<213> Homo sapiens
<400> 20
Glu ¢ln Trp val Cys Glu Asp Asp Ala Lys Arg Pro Arg Lys Thr
1 5 16 15
Ala Pro Arg Asp Thr Gly Ala Phe Asp Ala val &ly &Tu val Glu
20 25 30
Ala Trp His Arg Asn Cys Ile Ala Tyr Thr ser Pro
35 40
<210> 21
<211l> 625
<212> DNA
<213> Homo sapiens
<400> 21
gaattcacca tgaggtoght cctgcoctgo acgctggeag cagtgacage 50
agcagccgec agcaccgtcc tggecactge agtagtceggt gtggactgeg 100
feectggatog ggtacgctac aacaacggee agtecttocca gectaactge 150
aagtacaact gcacgtgcat cgacggegey gtgggetgra caccactgtg 200
cctCogagty Cgeccocege gtctotggty cccccacceg cagegegtga 250
gcatacctgy ccactgetgt gageagtgog tatgtgagga cgacgecaag 300
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WO 2006/113402

aggccacgea
tgaggtggag
geecttgete
grtaacgece
gccatgogat
atcaccatca
gctggaatta
22

1131
DNA

<210
<211>
<212>
<213>

<4(00> 22
ccteggtict

gctggcagea
tototecage
acctecteac
cceaccoege
gctgtaagat
atctgtgace
gaggtacgca
acaaaactca
ccgteagtct
coggacecct
ctgaggtcaa
aagacaaagc
cgtectcace
gcaaggtcto
aaagccaaag
ccgggaagay
gcttetatece
gagaacaact
cttecctetac
acgtcttctc
cagaagageo

tcgacctgea

agaccgcacc
gcatggcaca
caccagcetge
agtgctggec
gtggacatcc
ccatcactaa

attcgctgtc

Homo sapiens

atcgattgaa
gtgacagcag
ccctacgace
gcceccaatt
tgccegetay
gtgcactcag
cccaccggyg
ataggagtgt
cacatgeeca
tcctottece
gaggtcacat
gttcaactyg
<gcgggadgga
gtcotgcace
caacaaagcc
ggcagcoceg
atgaccaaga
cagcgacatc
acaagaccac
agcaagcetca
atgcrccgty
tcteoctgte

gaagettogc

PLY918RIPL. txt

ccgtgacaca
ggaactgcat
ggccteggyg
tgagcaagag
atacactcat
gtgaggeegc
tacga 625

trocaccaty
cagccgecag
atggacttta
ctgcaagrgg
gggtcagect
cagcrtgggg
cctctactgt
gtgcacaggt
ccgtgeccay
CCLasaacce
gcgtggtggt
tacgtogacy
gcagtacaac
aggacrgget
ctooceageoce
agaaccacag
accaggtcag
gcegrggagt
gccteecygty
cecgtggacaa
atgcatgagg
tccgggtaaa

cgceatgocc

ggageettey
agcctacaca
teeccacteg
agcegectet
taaggcggec

atagataact

aggrggttcc
caccgtecty
ctccagetec
ccatgrtgagt
catcacagat
acaactgcac
gactacagcyg
ggteggtgrg
cacctgaact
aaggacaccc
ggacgtgage
gcgtggaggt
agcacgtacc
gaatggcaag
crategagaa
gtgtacaccc
cetgacetge
gggagagcaa
ctggactcog
gagcaggtag
crctgcacaa
tgagtgcgac
¢ 1131

Page 10

atgetgtgag
agccectyga
gatctccaat
gcaacttgeg
gcacaccace

gatccagtgt

tgcectggac
gecacggece
actggaggac
gecegecatc
ggctgtgagt
ggaggctgec
gggaccgccc
ggggtcaccy
Cetgugagya

tcatgatcte

cacgaagacc
gcataatgee
gtgtggtcag
gagtacaagt
aaccatctee
tgcceocatc
ctggtcaaag
tgggcagecy
acggctectt
cagcagggga
ccactacacg

ggccctagag

PCT/USZ006/414008

350
400
450
500
550
600

30
100
150
200
250
300
350
400
450
500
550
600
630
700
750
800
850
900
950
1000
1050
1100



