CRI PTO BLOCKI NG ANTI BODI ES AND USES THEREOF Rel at ed
Applications This is a continuation of U S S N

60/ 367,002, filed March 22, 2002, which is a
continuation-in-part of U S.S. N 601301,091, filed June
26, 2001, which is a 5 continuation-in-part of U S S N
60/ 293,020, filed on May 17, 2001, which is a
continuation-in-part of U S.S.N 60/286,782, filed on
April 26, 200fPTOBLOCKING ANTIBUDIES ANIPUSES AHEHEGINE
af oresai d patent applications_are incorporated herein
by reference. Technical RslatedAgpliafignsg nyention 10 The

present inyention rel ates nerally to the fields of
enot 1 s ot arminsionsy S§3F Edaroo2cies Sigsh Spuped, whico
particular]y, the invention relates to antibodies which
bi nd 16 CoRRHSiABIMPAL o -8R SUAR QS giled Tues 74 2001, phich 5
conpri sing such antibodi es, and nmethods which use the
anf i besafimEtioningagob HreS- Y 60/393.020, filadion py 13, 0L prhicljiga 5
cell surface protein of 188 am no acid residues _
ser en¢AnERyagorsinppartiof HiSay.N £0/286 8% filed 08 Apab?6. 8001a The prifise
enbryoni c carcinoma library (G ccodicola et al., 1989,
EMBO disclospeg|of esgh ofyde afpresqighpatend gppliqations) are inparpatateghhasein by
protein has at |least two notable domains: a
cyst efefeseneé.ch domain, and a donmin first characterized
as simlar to the domain found in the epidermal growth
factor (EGF) family. @e¢hmical Freld of thiednvention 20
cligssifie ] ] '

18 %@ige@m; Eﬁo\;\!g@g? &iu%%%:scgqﬁgdﬂ%hx é d %%L lar and

et al., supr ent analysis's

t hat ' 1L ' f. :

and. i Tl Sy orRaRStuY, o b R sl i SRl 1
EG- fap i‘ﬁ“‘n%ﬁ Ei 2ley : J. Bigl 'ﬁ%ﬁﬁn

274. 8@@#1%]8%5) . e pltC (r)lptgf %ﬁgﬁﬁ%smﬁg v\a/é'§/1 as’ and methods

r emai Qﬁ:@h ﬁde%&%ﬁb«ﬁf&ﬁpi te continued 25 investigation,

with the [ilterature supporting activation of several

di fferent pathways, i ' l.nase pat hway
(DeSantis et al., 1997?%%?‘%“%"2&&%@’?‘;, 8:1257- 1

15 Cripto is a cell surface protein of 188 amino acid residues serendipitously

isolated in a cDNA screen of a human embryonic camiﬁoma library (Ciccodicola et al.,
1989, EMBO 1., vol. 8, no. 7, pp. 1987-1991). The Cripto protein has at least two
notable domains: a cysteine-rich domain, and a domain first characterized as similar to
the domain found in the epidermal growth factor (EGF) family. Cripto was originally
20 classified as a member of the EGF family (Ciccodicola et al., supra); however,
subsequent analysis showed that Cripto did not bind any of the known EGF receptors
and its EGF-like domnain was actually divergent from the EGF family (Bianco et al.,
1999, J. Biol. Chem., 274:8624-8629).
The Cripto signaling pathway has remained elusive despite continued
25  investigation, with the literature supporting activation of scveral different pathways,

including a MAP kinase pathway (DeSantis et al., 1997, Cell Growth Differ., 8:1257-
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1266; Kannan et al., 1997, J. Biol. Chem,
272:3330-3335), the TGF-13 pathway (Gitsman et al.,
1999, Devel opnent, 127:921-932; Schier et al., 2000,

Nat ure, 403:385-389), possible interactions with the
Wht pat hway (Sal onon et al., Endocr Relat Cancer. 2000
Dec; 7(4):199-226; and cross talk with the EG- pat hway
(Bianco et 5 al., 1999, J. Biol. Chem,

274 86265; Kextfan ¢t dU, B97PaBdhitChem 2 51, B33 3331, thevDGF-p pathway

di visional applications related thereto (U S. Patents
5, 654 (QdSmand ah, 1999, Detddpmetli, $27:929 ©32; Sehispet aly 2000, Nagee) e,
Cripto protein, and antibodies to Cripto. U S. Patent
5, 264 460785389), pbusible iflieraction® with tha Wilt pathw ayo(Salomerh atakdEndocr
thereto (U S. to Patents 5,620,866, 5,650,285, and

5, 854 R3lOTancel 2000 TRE;764): 199IEDE; £ad icRtisOralkadi Bt tREIEGP pthwa Bianco et
protein. Also disclosed are anti bodi es which b| nd to

the Ceal. 099, eBiol €herk! PB6M-Bapb), do not cross react by
binding to the Cripto protein itself. Cripto protein

OVer expr esgS0Patdnt 52566431 and 8 M;l&hanﬂ;?ucahmlakx BRfto (U.S.
(including but not Iimted to breas testicul ar,

col onpakp8 650MBd 5 bbﬁ@h@? KiscIbde@HufbEn cﬁﬁagaﬁatnpts §mtem and
pancreatic, and stonmch), as denonstrated

[ mrungﬁyah,gg@g;ﬁgfo.hurmn tissue with rabbi t poI ycl onal
anti bodi es rai sed against snmall cripto peptides. Panico

et al ., 1986patent 5264,957 ahd@ e Wivisonal aﬁ& ns%ﬁt&?th&ﬁto(U S.
al ., 1998, J Pathol ogy, 185:108-111; Angel i s et

alyo, bR 5,620,366, %s@ Bhd 5344,559Y, dﬂ;ﬁllgsc aH¥faadl CriploStelated gene

therefore in need means of controlling,

rest r b frbiin. @.‘ib@’d%(:lo%%hb&a&s MR b &5 ﬁé@hﬁé%@t@d protein but
nmodul ati'ng Cripto 20 signaling, and nodulating the

CONSeqyaRCRRs fRhet b) binhidg ?c?‘tﬂé Eiptb Mdteld itsBlf., Pronmotion

and/ or nmi ntenance of cell transformation). Sumary of

the I nventdgpg Jx’ﬂéxﬂv‘éﬁﬁﬁ}éss}oﬂﬁ%&%%‘i Q{tﬂ’}ﬂaﬂlﬁﬁmBPMrBés (including
anti bodi es which specifically bind to Cripto, and

et oG rdf 1ifiRed! & Bredlt %Hé.{la{}gnoﬁdrl,clhngaBHrP DG, wekie, ccmca]

i nvention also provid ant | bodi es whi ch bind t

Criis Pt BapcRRh, BRI, Qdeﬂfoﬁsu%!cﬁl\fl}\ﬁxﬂ:ﬁ\ﬁo%nﬂ E 8f IRinfhn tissue with
interaction, e.g., an antibody ich binds"to Cripto
such pibgik pél?ﬁorﬁl 2iBbaitsG 5 tatap Bt fh M BriBtoPei RS Panito et al ., 1996,
Int. J. Cancer, 65: 51-56; Byme et al., 1998, J Pathology, 185:108-111; De Angelis et
al., 1999, Int J Oncology, 14:437-440, The art is therefore in need of means of
controlling, restricting, and/or preveating such overexpression, modulating Cripto
20  signeling, and modulating the consequences of Cripto expression (i.e., promotion

and/or maintenance of cell transformation).

Summary of the Invention
The present invention provides novel antibodies which specifically bind to

Cripto, and methods of making and using such antibodies. The invention also provides
25  antibodies which bind to Cripto, and medulate Cripto signaling or protein interuction,

¢.g., an antibody which binds to Cripto such that the signa] resulting from a protein
. 2 -



interaction with Cripto is nodul ated downward. The

i nvention also provides antibodies which bind to

Cripto and block the interaction between Cripto and

ALK4. The invention also provides antibodi es which

bind to Cripto and nodul ate tunor growth. The

i nvention al so provides antibodi es which bind to

Cripto, nodulate Cripto signaling 5 and nodul ate tunor

gr owt interdduen it €aipiodhmadutabed@io v e ST thvdnoeh 2% pibvidds antibodies
bind to Cripto, block the interaction between Cripto

and Ablithbind taCeiploahdblbdkiii in@factitin betwiderDOEpt A SREALK N f THeh e

i nvention, the antibody of the present invention

speci fivemiohlso pidvilis dn€ibeties Mhich @fd (SEHRE bikinddutie tuR6r prowth.
group of epitopes to which antibodies A6C12.11. A6F8.6

( AT@mbmsgauﬁﬁJﬁnm whifl bitd ﬂeQ:nf&S mbaie ORBeRignaling
(ATCC 10 ACCESSI NO. PTA-3317), A8H3.1 (ATCC

ACCESahd lodidte kOt @) The ifVelionalso ProdfitOandBodid M bl to
(ATCC ACCESSI ON NO  PTA-3311). A27F6.1 (ATCC ACCESSI ON

NO.  PEApt3diOak théhittatBorbelwdliEr odDlbf rurckgfdwth
A2D3. 23, A7AL0.29, A909.9, AI5C12.10, AL5E4. 14,

AL7A2. 16, HbECDed 81 the M¥iEde e andbbelof hhresshGhlvdiibn specifically
PTA-3314), Al7H6.1, A18B3.11 (ATCC 15 ACCESSI ON NO.

PTA- 38ihdi 1o ¢/selefeci ond the &0k eéfé%@@ bl A6CI2.11,
3319), B607.10 (ATCC ACCESSF%%% TA-"3313), Bl1H8. 4

bi nd. slePg IRTEEACRIRSKIN RO. PTI 3318, 371 39, AdF1802REGPPHrCC
of the present 1nvention specifically binds to an

enpto i ' C re abi-pdi [ ;

O b S N R A R BT

or CRx3p62E81dA0Ne Zlor2!18 (ATd® h%_c%@glgﬁ ROt 28311 ), A2TE6 1

enmbodi nent’,” ant | bodi es that Speci y binds t

epit °Pﬁré?ﬁtﬁ%ssidﬂﬁb‘.jﬁf&@ﬁ%,?{m@ifﬂg{‘ﬁ:@ﬁl&@ﬁsﬂdﬁﬁﬁ@m-
for exanpl e AGCL2. 11, A6F8. 6 (ATCC  ACCESSI ON NO

PTA- 3951%?),’&%%%, gm%%mgg&a&mm&mm A2.16, A17C12.28,

A19A10. 30, ABH3. 1(ATCC' ACCESSI'ON 'NO "~ PTA-3315), A27F6.1

ncoesh RIS RSO0 By S L Al AT

. BRI PR R AR R PR T 41 RS Re T
3319), B6G7.10 (ATCC ACCESSION NO PTA-3313), B11H8.4 bind.

In another aspect of the invention, the antibody of the present invention
specifically binds to an epitope in the ligand/receptor binding domain of Cripto. Cripto
can be gelected from CR-1 (SEQ ID NO:1) or CR-3 (SEQ ID NO:2). In a more

20  particular embodiment, antibodies that specifically binds to the epitope in the
ligand/receptor binding domain include for example A6C12.11, A6F8.6 (ATCC
ACCESSION NO. PTA-3318), A8G3.5 (ATCC ACCESSION NO. PTA-3317),
A19A10.30, A8H3.1 (ATCC ACCESSION NO. PTA-3315), A27F6.1 (ATCC

ACCESSION NO. PTA-3310), A40G12.8 (ATCC ACCESSION NO. PTA-3316),



Pas apma e

In one enbodi nent the epitope to which the anti bodies
of the present invention bind is in an EGP-1ike
domai n. Anti bodi es that specifically bind to the
epitope in the 5 EGF1ike domain include but am not
limted to AA0GL2. 8 (ATCC ACCESSI ON NO. PTA- 3316),
A8133.1 (ATCC ACCESSI ON NO PTA-3315), A27F6.1 (ATCC

P BT ST o

A18B3. 11r¥’(l‘ATCC ACCESSI NO. PTA-3312 10 | n _anot her
ermbodiHeHRTAF 2L ad BSGE- IP&AWF ARCESSIONOLREN 8313¢ ¢ he
present invention bind is in a cys-rich domain.

Ant i bodi esInpsembplimestithepitgpe g 'ﬁladt the aniibogips of dhrcpresppy invention
the cys-rich donain |ncI ude but are not |limted to

A19A1 (i ingeESiFslike dpmain. Apitodies thaf spevifiqalinbigd torthe epitope in the
ABF8. 6 ( ATCC ACCESSI ON NO. PTA-3318) and A6Cl12.11. 15

| n San kkecdomain inalysde butase rob limiprkto A OG- (ATG(e ACCESSION NO.
anti bodi es of the present invention bind is in the

domai FTpiA) wgliamm@cggammmu@smsammwﬁnpmscc

Anti bodi es that specifically bind to the epitope in the
domai MAGERESHON NQRTAS348) B6GT. Hs(ATGESAQCESSIONIN@HTAL 3313),
include but are not |limted to A1082.18 (ATCC ACCESSI ON
NO. PPA76321XATESAECERSIONRG. KZCETY) ad ABB3RTAABCT ACCESSION
and Al7A2.16. 20 The present inventions also

cont eMD.#IA-3312}). bodi es whi ch binds specifically to

Cripto and are capable of nodulating Cripto signaling.

Anto bodi esInt dvathetxmbadiseaichd dpitagel ty which therantodiea pithapresent
capabl e of nodulating Cripto signaling, include but are
not | iinNepiimh tind is infk6&iigh onfalnl GOitibAdRSHEHBEEebifibidly bind to the epitope
PTA-3316), A8133.1 (ATCC ACCESSI ON NO, PTA-3315),

A27 F6 .id the AFSEhAIGERB ShaliiiBut aRETndt BRKE) tp AdBA 10MICABG3.D (ATAC
one 25 enbodi ment the antibodi es of the present

i nventAGTESSEON N FRAs338 PeAbFE.C@TICL ACCESSIONNO.FTax1B18y @d
capabl e of nodulating Cripto signaling bind to an

epi t opdlR1dn EGF-1i ke dommin or a cys-rich domain of
Cripto. The present inventions also contenpl ate

antsi bodi eslnvapther embodisestlceapftopead Which tie antibodzes of the present

invention bind is in the domain spanning amino acid residues 46-62 of Cripto.

_Antibodies that specifically bind to the epitope in the domain spanning amino acid
residues 46-62 of Cripto include but are not limited to A10B2.18 (ATCC ACCESSION
NO. PTA-3311), B3F6.17 (ATCC ACCESSION NO, PTA-3319) and A17A2.16.

20 The present inventions also comtemplate antibodies which binds specifically to
Cripto and are capable of modulating Cripto signaling. Antibodies that bind specifically
to Cripto and are capable of modulating Cripto signaling, inciude but are not limited to,
A40G12.8 (ATCC ACCESSION NO. PTA-3316), ABH3.1 (ATCC ACCESSION NO.
PTA-3315), A27F6.1 (ATCC ACCESSION NO. PTA-3310}, and A6C12.11. In one

25  embodiment the antibodies of the present invention which binds specifically to Cripto



Cripto and bl ocks the interaction between Cripto and
ALK4. Antibodies that bind 5 specifically to Cripto and
are capabl e of blocking the interaction between Cripto
and ALK4, include but are not limted to, A8G3.5 (ATCC
ACCESSI ON NO. PTA-3317), A6F8.6 (ATCC ACCESSI ON NO
PTA-3318) and A6Cl12.11. In one enbodi nent the
anti bodi es of the present invention which binds
speci tndess tapahlpofcpedyiatingGpte rignaiapbind to afepitepe b FGF-like
interaction between Cripto and ALK4 bind to an epitope
i n andeEgn o1 days-1ich dernadn of Giptaa cys-rich domai n of
Cripto. In another aspect, the present invention
comt enpl at’es peesert inyeitoos sk comtdviplete ant pastidsfwhdchl tiinds specifically to
Cripto and are capabl e of nodul ating tunor grow h.
Ant i b6dptesnd heatks thegateiaftiondeiwgeroCrpdo snd ALK 4 Aatiboiks dhatbind
capabl e of nodul ating tunmor growth include but are not
|'i & t gpetcificallyAQ CHpto hnd & CPaWECORSSkin tHddntef@ftonIB8th@pn Cripto and
B6G7. 10 (ATCC 15 ACCESSI ON NO. PTA-3313) and ABG3. 5
( ATCCARKEEfJbdedulNive ndt Titni83 fo/ A8G3.5 (ATTE ACTESHIONNO. PT1e-3317),
anti bodi es of the present invention which bind
speci ABERb (ATAOACCESSIONNG, PT /8 3318padl A601L. 1 1D Wna einb@liment the
tunor growth bind to an epitope in an EG-Iike domain
or a etibodiescds thbgiiRkmt ivfentdn vdiich.birlds specificalyad Deptoasdee tapable of
the present invention contenp]ates antibodi es which
bi nd bldékimgiBe€inteiraabi Yetieen Oripfotagd AVKY Gind & & epapFeih en BEF-like
nodul ating Cripto signaling, and which are capable of
madul aérhdigort dbyPrick dedikiof Giptd, bodi es that specifically
bind to Cripto, which are capable of nodulating Cripto
si gnal i ng,In afsthepBipett, the PreceafiaidinGorfomens]idicat antiisbdies WRich bind
growm h, include but are not Iimted to A27F6.1 (ATCC
ACCES$pekibicdi@to Eripto 30d &1 capablfofih@lvREBOE mbEEH wihh @intibodies that
anti bodi es of the present invention which bind 25
speci §pecifitdlly bird t&Chiffo@nd 3 taphblasn&RRoh Rmdt griRtiihdidebgt are
Cripto signaling, and which are 5 capable of
modul adtilinged to AL 7FEH IOATCCACTEISION NCE PTAQ3€0), B6@N10 (ATCC
EGF-1i ke domain or a cys-rich domain of Cripto. In yet
anst haCCESSION NO! PEA-P3 B9 e ABGIVEATOD A CORS SIONI NG. 8T A-3317).
anti bodi es which bind specifically to Cripto, which
ar g capablig ofd enilodiitentifie hltiBodiétlof the Glescn inRittioR SMMicEbindt O
and -

specifically to Cripto and are capable of modulating tumor growth bind to an epitope in

an EGF-like domain or a cys-rich domain of Cripto.
In yet another aspect, the present invention comtemplates antibodies which bind
20  specifically to Cripto, which are capable of modulating Cripto signaling, and which are
capable of modulating tumor growth. Antibodies that specifically bind to Cripto, which
are capable of modulating Cripto signaling, and which are capable of modu.]ating tumor
growth, include but are not limited to A27F6.1 (ATCC ACCESSION NO. PTA-3310).
In cne embodiment the antibodies of the present invention which bind

25  specifically to Cripto, which are capable of modulating Cripto signaling, and which are



5 ALK4, and which are capable of nodul ating tunor

grow h. Antibodies that specifically bind to Cripto,

whi ch are capabl e of blocking the interaction between
Cripto and ALK4, and which are capable of nodul ating
tunor growth, include but are not limted to ABG3.5
(ATCC ACCESSI ON NO. PTA-3317). In another enbodi nent,

t he present .i nventi on provi des,an anti bod ced b
o a FOBPLLARaTEtal g Erd & g tire SotbaR ke Rpator
A6F8.6 (A Acc ion No. PTA- 3318), A8G3.5 (ATCC
AccesSTHH ,m“ﬁ“T‘i- ¥7), A8H3.1 (ATCC Accession No.

PTA- 3315), _ ALOB2. 18 (ATCC Accession No. PTA-3311), . .
A2TF6. 1 ( AP Motssapesh Wseﬁwswww@eﬁ? igsrych bind

Accessi o . PTA-3316), A17Gl2. 1 (ATCC , Accessj on .
PTA- 38R#jfically t9lrtpiy vﬁ@&w@gr Backas thw&sﬁggafzwwl}'%ﬂpw and
B3F6. 17 15 (ATCC Accession No. PTA-3319), and B6Gr. 10
( APCC Ao anq whichhge captble ekmedulatingrymorgrp i diniBodis that o
present invention include but arc not limted to
nonoc ISessEicallybing o Grpig. which ass sppablg of blpcking the interagtion hesiyeen
anti bodi es. The present invention also provides for a
c onpo$iriptecand 1Al K and whichy sragapehle of gnoduletingfprmes srewth; ingjude but are
tumor that expresses Cripto conprising at |east one of
t he - ael Woitdde A8GH.5dATEE AGEESEIBVNO. FA-3Hor e
particul ar enbodi ment the subject is human. The
conposi t i ol arathcr sxiodignsniathp presentisvantiprprpYiges o @pihody preduced by
exci pi ent The anti bodies described above can be
colfj u@dwlrioma sglecterbingn e geoyp consistingpd AEESH (HECE AscastieniNo. PTA-
in conbination with a nonconjugated chenot herapeuti c.
6 Cont3@hfi A8GHS (Aﬂ‘%bﬁqﬂﬁiméﬁpmﬂéﬂ)m&iﬁ WAFGG eregsiaa No.
nmet hods of nodulating growth of tunor cells in vitro
in a FEMpi3dikipB3.58 @ Alrvccossiop Nof PHud3 1Y AZIT6.-heATCHEPeession
t he conpositions descri bed above. Al so contenpl ated are
met hod¥. BTA33 ) 440G13- 8§ ASGE certssien e FTAeI18), AN TG 3/ b(ATEC
5 a subject conprising the step of admnistering to the
subj ediccerion NpEA-J214h g B3 1 AT A ccessiop Ot PTA13312), B3F6.17
descri bed above. Ina particul ar enbodi nent the subject
i si5Shuk@RCC Aversior Nadide 3318}, andR6GTNEATTCEAgessiopdl 3313).
of treatin%hsubjects havi ng a tunor

¢ antibodics of the present invention include but are not limited to

monoclonal, polyclonal, humanized, chimeric and human antibodies.
The present invention also provides for a composition for administration to a
subject having a tumor that expresses Cripto comprising at least one of the antibodies
20  described above, In a more particular embodiment the subject is human. The
composition may include a pharmaceutically acceptable excipient. The antibodies
described above can be conjugated to a chemotherapeutic agent or be provided in

combination with a nonconjugated chemotherapeutic.



that over-expresses Cripto conprising admnistering to
the subject the conpositions described above in an

ef fective amobunt. Conpositions for admnistration may

i nclude 10 pharmaceutically acceptabl e exci pi ents,

anti bodi es conjugated to chenot herapeutic agents and
anti bodi es adm nistered in conbination wth

nonconj ugat ed chenot herapeutic agents The net hods of

t he pr esertontampdnéd ia anciiee agpadt bf thelinkérdtipn aeedatiiods of modulating
nodul ating growth of tunmor cells and/or treating a

subj egflowfh ofeumer cellsva mroliny santpleccolnprizing Wve e oft ddding tdthe sample
tunmor cell is selected frombreast, testicular, colon,

| ung, thevempositivhadedaibed BBo®é.i Nne, cervical, pancr eat i c,

and stomach tunor cells. In yet another enbodi nent, the

present i ryesédnREmplaBd S8 Bletb&Sof WG Péwth diuRioftelis BOvivo in
whet her a tissue expresses Cripto, conprising the step

of s anakybfdet\eniprisihy ehe sich ONMAdaIMstSritigjtetht sibiecBsh éﬂm&%%ﬁﬁﬁ)bf the
usi ng any of the antibodi es descri bed above. Al so 2

cont egghgbifbnstdeSoribed HRUS 1Rh ﬂﬁé@&@hﬁb&ﬂcﬁi‘&ﬁtd&%ﬁ@s tﬁﬁ’mh

line overexpresses Cripto, conpr|S|ng t he step of

anal yzi ng A{iehe? Bdpbct bf MEinvEntRA ale MRHOAPSSIAYt hEEGct@ﬁh)bm%fa tumor
the antibodies gescrlbed above. These and ot Her

aspeciyg GVer-Ekpfesied ‘C%Bfo'c@ﬁ\pﬁ{ 1, saRliniftQ@infs o P s@:’fj&%@ Eompositions

detail belowin the Detailed Description o

I nven
b Dol S LR BN L gt SRy ot

Iuﬁtﬁz . gct s ng&gaaﬁ% ?&gptﬁiéoﬁ&‘ﬂ &, 96t dl 8 Gorfi zaRRA & &fcﬁ]xothcrapeuuc

e I nteraction between

Cr i Pt Qoeifd Qmﬁﬁedé“ﬁo%e@aﬁﬂm!m A b abifaioh ‘%‘mﬂ G:BM:‘oﬁyu?:fte& umnor

cells ave |scovere Various classes 0

ant i bodi.g :EPQE glflcally bind to Crlpto have been
di scovere nc ?hg, for 5 exanple, antibodies that

specifica Jg ¥ ol g?r’e.t mmpﬁoaapc%&}ﬁzuimga&ﬂhmwﬁ%g

bi ndi ng r a native I pto”protein or

denat yreg, Jf%mr%us%we; B Geanfld JBRA 2 o hlhn) nblifich ﬁgmr where the

EGF- | Tke domal n, , Or a peptide Y

frigm @meelﬁsmec?m gmzagt. ElcRfr gapgsalnggmgpnﬂagd& el

conprising amno acid resi ues 4 odi es
cervical, pancreatic, and stomach tumor cells.

In yet another embodiment, the present invention contemplates methods of
determining whether a tissue expresses Cripto, comprising the step of analyzing tissue
from the subject in an immunoassay using any of the antibodies described above. Also

20 contemplated are methods of determining whether .a cell line overexpresses Criplo,
comprising the step of analyzing the cell line in an immunoassay using any of the
antibodies described above.

These and other aspects of the invention are sct forth in greater detail below in
the Detailed Description of the Invention.

25 Detajled Description of the Invention
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that bind Cripto and nodul ate Cripto signalling;

anti bodies that bind Cripto and 10 nodul ate tunor cel
growt h; and anti bodies that bind to Cripto, nodul ate
Cripto signaling, and nodul ate tunor cell grow h.

These anti bodi es are selected using conventional in
vitro assays for- selecting anti bodi es which bind the

| i gand/ reccpt or, i ndi maj n, nodul ate Cripto X )
i onal 1 g Abotien i e e ahORLB PGB oS SR higtg Croto
of thi.s |.nvention,are usef i.n the thera of .

mal i gHENeP" %@ﬁmwra%ntm%&@%ﬁhmm@%w% and ALK4,
growh rate of the tunor (which is_an abnornmal_ rate for

t he neRdamodplate i) srowth gf tungpcelis iaye beeg)disgovssde YaBRHS claperel
Cripto. Abnormal gromh rate is a rate of growth which
is i nat&be%%ﬂmﬁm%&ﬁﬂwmo (Ceigtorhgye hegn disgovers i fgr

and is in excess of that for normal tissues of the
safre ®ramplepantibediesihatispagificallybingde poepitopreinthe Ligardireceptos binding
made throughout this docunment. Mst words have the
meani fmaimeleither d natiteeCripte prpintos g dengtureddem ofdrripto; Bytibedies that
skilled in the art, Wrds specifically defined either

bel owriad anEGE-Jiledundin atcm-ls'chdgmawefrm Paptide (¢ Befrom abpuhd)to about
provided in the context of the present invention as a
whol e2Qaning acids) fomyhe regiph somprisineamine acld repidudsdddo L10; aritibotlies
inthe art. s As used herein, the term"regi on" neans a
physi thal bind Gugte ang roedylapedEritongraliing;laotibagdics that Yind Cripio andr e

of a bionolecule. In the case of proteins, a region is
dePi naduiste tumog oalk sroptbLand patitodieythafbindie CeptionmoduddtaCripto
sequence of that protein. As used herein, the term

" donaiignalieg,endmpdnlate trmog el growth.pErese witibedidsiasnaslected psingS
that contributes to a known or suspected function of

t he btapvertional itcvitrDessahis fiey seleaping antibodjesoxhiehiaind e ligant/receptor
regions or portions thereof; donmains may al so

i ncor pinding doraip eradinleir Cripfo signblingr araagulgledutnrael] growth.
distinct froma particular region, in addition to al

or part ofThepmethodsy efghisinverntinm ap hesful irf the therapy of rdignant or benign
include, but are not Iimted to the extracellul ar

ddfrai tmossed ruumingadsyw hetedbe grpwibirate of thel tumor Grthinktis sreabnotmel rate for
188 of Cripto, including Cripto, to CR1 (SEQ I.D NO 1)
and ORe BofreR{3snd) igNOleast partinlly dependentupdor Cripto. dshmaimal gropthrrate is

a rate of growth which i8 in excess of that required for normal homeostasis and is in
excess of that for normal tissues of the same origin.

Definitions
20 Various definitions are made throughout this document. Most words have the

meaning that would be attributed to those words by one skilled in the ait. Words
specifically defined either below or elsewhere in this document have the meaning
provided in the context of the present invention as a whole and as are typically

understood by those skilled in the art.



from about residue 169 to about residue 188 of Cripto,
including Cripto, CR-1 (SEQID NO 1) and CR-3 (SEQ ID
NO 2)). A ligand/receptor binding domain of the Cripto
protein spans from about residue 75 to about residue

150 of Cripto, including Cripto, CR1 (SEQID NO 1)

and CR-3 (SEQ I D NO 2) and includes the EG-1i ke domain
of 15 Cripto, which spans, for exanple, from about

resi due 73stuseddiormin, theegndngiod' | Beat a Ghysizhldy contigroutipbirthay of the
Cripto, CR1 (SEQID NGO 1) and CR-3 (SEQ I D NGO 2) and

t he cpyBiaey stmcturd of fa bibomulecule.Of therdasetof prowdinscdiregion (sdefifiedrby a
exanpl e, from about residue 114 to about residue 150

of Créoptignoud pratienchf iy afiiropkid sequbict of (BAt@rdién.NO. 1) and

CR-3 (SEQ ID NO 2). For exanple, many nonocl onal

ant i bodi egsabedHatin the @@t donfuin e fo Haretubpuit FQ biomolecule
identified as binding to the EG--Iike or cys-rich

dosrai e .cordfiblités t6 B Rhdwh diBuBHeE:ted fiklctiondT theltBdiiol AuRBDomBins may be
(ATCC ACCESSI ON NO. PTA-3311), B3F6.17 (ATCC ACCESSI ON
NO.  RbAx{Radit) wiliiRgidds/dhBodibnsierdf; e Bink fhePalsd in a portion
binding to an .epitope formed in a domain in the

regi Of abRablcB tiblisARReE foma Pehiell @ Tedir, GladdidBs tof M parPéf that
the EG--Ii ke domain. See Exanple 3 below. An epitope in

the |fegan Cﬁa{aﬁ%ﬁﬁ bPpro@inRbREhECICHRTHt Breindt 1BHiteAS the BRracellular
whet her fornmed in the confornmational native Cripto

Pr ot edothainQépaht! o] @Rdut KEBEE 3Pt otk Blidleq 88 of CriptdVichilding Cripto,
anti bodi es may bind. As used herein, the term

" gt | GRIYSEQD $D NeR N} ack TREB{SEQ DNG YV RAE R smérbrafcidomain (spans
anti bodi es, and Fab, Fab', F(ab)2, and other fragnents

t her edm atforffRsiBietl 69 td dbat residae mtdfb:ﬁgto@ﬁmmamg adfro, ¢RI (SEQ ID
are not limted to, nonoclonal antibodies such as

nur i NRONY RAE CRIBAEEQ M INTRTY). €5 ligda @hretepter tildir Hohdadchf 8@ Cripto
chimeric anti bodi es, human anti bodi es, and humani zed

ant i bRetkie Spany FoinQ@bsut tSIdiE7Rb ailt lc@sh 138 ofBN lb.QndM@!fk'-&?@O.
using st a%dard reconbi nant DNA techni ques lngt er an

M| step (S mNe: gﬂ&a CR93(580).ID NP3 lahd ircRidesa¥SBBF fike domain of
|1 e

“chimeric" antibo s may be constructed, to which the

apy i O@riptc] Svhivh REnE ForckR BRBHIE, ffofuibd esiill Mo 2Bt irddQRIY 11250f Cripto,
linked to a human constant domain (an antibody derived

| ni ti jadthding CFR, THO NBGINGRIYER CR-3 (¥ 85 NOH) QDS 8fteine-
a

DNA technol ogy has been used to replace all or part of
the hicAA8mandr CARS ! wHidh spRE] 1O exarBiple i about residue 114 to about

residue 150 of Cripto, including Cripto, CR-1 (SEQ ID NO: 1) and CR-3 (SEQ ID
NO:2). For example, many monoclonal antibodies of the present invention have been
20  identified as binding to the EGF-like or cys-rich domains. Additionally monoclonal
antibody A10B2.18 (ATCC ACCESSION NO. PTA-3311), B3F6.17 (ATCC
ACCESSION NO. PTA-3319) and A17A2.16 have been identified as binding to an
epitope formed in a domain in the region spanning amino acid residues 46-62, upstream

of the EGF-like domain. See Example 3 below, An epitope in the ligand/receptor



heavy chain and/or the constant region of the |ight
chain, with corresponding regions froma human

i mmunogl obulin Iight chain or heavy chain) (see, e.g.,
Cabilly et al., 15 United States patent 4,816, 567,
Morrison et at., Proc. Natl. Acad. Sci. 81: 6851-55,
1984). Chineric antibodi es reduce the i nmunogenic
respol}s&?1 ﬁl icited by ani nﬁmlp ant j bodi es. when used in
humanPRAeE FURTD 1538 £pTaRr+ oeterfogprd ip thesonfompatieps! mafie Cripto
"humani zed" anti bodi es may be synthesized. Humanized
ant i bBieds ohthe depstured Scrintasprptging toyhich apihqdics say b a
nonhuman mammal _in 20 whjch reconbi nant DNA technol ogy
has been ud%tred Berenhs e tagtibadireis gjeant|tp refyr to srenpleie, irgact
acids not required for antigen binding with am no acids
f r om #ibpdies apdiFabgFabr, &iabods andrthes fragments thermefn S9mplste intrct
l'ight or heavy chain. That is, they are chineras

c og‘pr adibpdicsinelnds, byt areenet limitadrio ghasbelpial aibgdienvick as murine
whi ch the regions responsible for specific

ant i gaandslondl angbodics cpolstonaliantiedics ¢hiweie antibodies, h@@am antibodies,
pat ent 25 application WO 94/04679). Animals are

i nunadumanizéd sntibodidess Viagels fortns gbantibedies may®e produced using
correspondi ng anti bodi es are isolated and the portion

of t hetandard redsimbimapyP¥A techujques (Winter medbMilstein INgue 3d9: 293-99,
speci fic antigen binding are renoved. The

ani mal9d¥rfor exlanapi¢, i"chimerich mutihodies megheaosstmcted, ttinwhich thenstigen
into the appropriate position of the human anti body

gdanes bindingdormdin from aamtimgbantibodyds Mrged ®gi hoursn bhens@anbdbarain (an
del et ed. Humani zed anti bodies 5 m nim ze the use of

het er aitibgdyuderiyedinitizl pfren 2 asghumen menmakin iwhichrédobhamtDNA
for use in human therapies, and are less likely to

el i ci techidlugy hawbeewnmsed & replsjeal) segart dPrtietrige andiconstant regions of the
anti bodi es can be produced simlarly. Another
enmbodhemrithaid anidfoe the cummnint :egion ofcha lphs clalre with eoddspdndingnegions
anti bodi es, which can be produced i n nonhuman ani mal s,
such fsmtarhaman Gfenoglobiliy ightvhiih @f heagy chixin) (sk6), e, Cubilly et al.,
human i nmunogl obul i n transgenes. Such ani mals nay be
uged Usitdl Staes pacent 4816367 Magiydnes alf, ProcpNatl Ackd) $ci. 81: 6851-55,
hybri domas, as is described in US Patent 5,569, 825.

Ant i boels).f ClEgRBOkMiboNE redita it BiburdpédidRsiofises Blidited b milnal
used in the nmethods and conpositions of this

I NV enhitidodied Whendls@d th hdvbin JifidilesaenEr i se a heavy
chain/li ght

In addition, recombinant "humanijzed" antibodies may be synthesized.
Hurpanized antibodies are antibodies initially degived from a nonhuman mammal in
20  which recombinant DNA technology has been used to substitute some or all of the
amino acids not required for antigen binding with amino acids from corresponding
regions of a human immunoglobulin light or heavy chain. That is, they are chimeras
comprising mostly human immunogiobulin sequences into which the regions
responsible for specific antigen-binding have been inserted (see, e.g., PCT patent

25  application WO 94/04679). Animals are immunized with the desired antigen, the

10



chain dinmer bound to the Fc (or stem region of a
second heavy chain. "Fab region" 15 refers to those
portions of the chains which are roughly equival ent, or
anal ogous, to the sequences which conprise the Y
branch portions of the heavy chain and to the |ight
chain inits entirety, and mhich coIIectiver (in
aggregate en sho

acti vit PJRd’rq‘g\ég'b FRER ISP ‘ag?fgg nt | aﬁ \é’ﬁ@n sequences
e 3Bkl P a?ﬂﬁ'&oag%"ﬁﬁmﬁé 5@@“@%@%&%&%3%

i ORI A S
o oot B @8%@%5%%5&@%@%3}9 renplfied Hupbrih Rapodics

antigen or antigen faml of the antibodies of the

i nvenPPRRIZERE u5Hef @Wéﬂl?gs’%%ntwafcergb&egwnfﬁ iny antibodies for use in
chenot herapeutic, as defined below. 11 As used herein,

the t BYmMRerazies and aplssidikels & glicl apwateddmmapne rERogses. Primatized
interaction between two proteins or conpounds or

assoc atibedienrabe producse sislagbunds or  conbi nati ons

thereof, including the interaction between an antibody

and a pr otARqther ey oty of the inyendign inglyfles theisp of kigaa antibodies,
hydrogen bonds, Van der \Wals, hydrophobic 5

i nt er #&ich gabe preducediin aonies wimals, suchies FRIsgehic arimals harboring one
bi ndi ng, can be either direct or indirect, indirect

briPng OF met hiymamimmnseglpbplip fiansgeres cSush animals sayde ugnda@s @ sayrce for
or conpound. Direct binding refers to interactions

t hat &Rienseytes fgkprogicing dybridomas; las is desgrieediin UP Rateat X, 60825

anot her protein or conpound but instead are w thout

ot her subsArtihoiniragmeatsiapdipnivalant entihedi¢samayalsoBe uepd itheympthods
be detected in many different manners. Methods of 10

det ecehdggmiposiions gf tb:senmmqm Rinivalent aptibadins corapriss aihegvy chain/light
the art. As used herein, "an antibody capabl e of

i nt er Ak dimerbognd ot Foferstem)argion:afai strotly heay elpine ety rggion™
the cell while removing Cripto fromthe cell surface.

Onié  cmiers acthese portions oftheshunsawhi¢htrseiionghlypuinaleal er analogeisdo the
of internalizing Cripto by using fluorescent | abeled

Cri pt sequensecwiupintomprisd the ibsanch poytiens gbthe heavyl chain mdiethe light
whi ch 15 antibodies internalize into the Cripto

posi t thain ipdts estiretycand avhich selleptiveby (int dpgregayesd kevedker shewn to exhibit

antibody activity. A Fab protein includes aggregates of one heavy and one light chain
(commonly known as Fab’), as well as tetramers which correspond to the two branch
20 segments of the antibody Y, (commonly.known as F(ab)2), whether any of the above
are covalently or non-covalently aggregated, so long as the aggregation is capable of
specifically reacting with a particular antigen or antigen family.
Any of the antibodies of the invention may optionally be conjugated to a

chemotherapeutic, as defined below.

1



fluorescent signal of the antibodies into the cells by
viewing the cells under a fluorescent and/ or confoca
m croscope. Those anti bodies that get internalized wll
be seen as fluorescent signals in the cytoplasm c and
or cellular vesicles. Non-limting exanples of Cripto
ant i bodi es capable of internalizing Cripto i ncl ude

A27F6. 1 an 3F6 e her the term . ]
" conpo u n d" Wﬁﬁ "r%fﬁ';)}‘? ‘G’é'%Aﬁq”F %g I"B"“?f ‘iaf cheimical interaction
nol ecul e, including, but n limted to ion, atom

smal | 5EPRdYP grotpsfr FEF&PWB‘%& atspciated Rriains of GomPAYAGS Bk

or nucl eic aC|S and such conpound can be natural_ or

synt hetmphinatiges fergef, elpdipgthe tqﬁ%“ﬂev Prtweensg gnthody ﬂndoarpmtem
"nmodi fies" means_an increase or 25 decrease in
amounBindipganclydgs iogic, Ropsieni¢, hygrogen hands; Yam dgr Waals, hyfinophth
protein. 12 As used herein, the term"nodulate Cripto

si §nalitenetionse et Thaphysieal itesastion, thechingingaeaa be githen direct or indirect,
anmount, quality, or effect of Cripto activity, by about
5% prnéfrmt being trouglypr due tethp efésctsrof hjothep poteins cempound. Direct
preferably 30% nore preferably 40% nore preferably
50% hindiag pfers brinlisraptic®® ghiat deoobtake plfice thrbigh of 694 tothereffect of
preferably 80% 5 nore preferably 90% and nost

pr ef ermitiey pro@ixdgr copornd batinstemy atgevitireut stheeshbityntiabchampisal
Mown in the at, such as the null cell assay shown in

Ex anpinteriediates. Bindingmay kerdowctedinmany giffereat mannetse Mettodoof
between Cripto and another protein is simlarly

nodul detenting binding axt welldmbwmaitinge of skillie tteratti bodi es of the

i nvention. As used herein, the term "bl ocking the

i nt eract i oks ised herein, ‘@i mpibodyaoaphblel df irtémalizihg G n@mns an

i ncrease or decrease in the interaction, i.e. binding,
bet we emibGily which ermerts thékcdliwhileyemding Cripld from dfeceih birfacel e can
nore preferably 20% nore preferably 30% nore

pr ef esadzh fordlitto amtibedi¢arvaiichragdodapableds¥internalizing CGriper tahising
60% nore preferably 70% nore preferably 80% nore

pr ef efladptsger) (iieled Cdptomsmoghonal eibdaties. 1 Offer to Aetemind which

may be neasured by assays known in the art, such as the
biiadi agibadissiyitemiativeinto theCTiptoqeitiv€ceBs ofdcatl amaly foethe upitake of the
the term"nodul ate growth of tunor cells in vitro"

neans flagiescent signal of the antibodies into the cells by viewing the cells under a

fluorescent and/or confocal microscope. Thase antibodies that get internalized will be
scen as fluorescent signals in the cytoplasmic and or cellular vesicles. Non-limiting
examples of Cripto antibodies capable of intemalizing Cripto include A27F6.1 and

- 20 B3F6.17.

As used herein, the term “compound” means any identifiable chemical or
molecule, including, but not limited to, ion, atom, small molecule, peptide, protein,
sugar, nucleotide, or nucleic acid, and such compound can be natural or synthetic.

As used herein, the terms “modulates™ or “modifies” means an increase or

25  decrease in the amount, quality, or effect of a particular aclivity or protein.

12



i ncrease or decrease in the nunber of tunor cells, in
vitro, by about 5% preferably 10% nore preferably

20% nore preferably 30% nore preferably 40% nore
preferably 50% nore preferably 60% nore preferably
70% nore preferably 80% 20 nore preferably 90% and
nost preferably 100% In vitro nodul ati on of tunor cel
growth may be neasured by assays known in the art, such
as t he GE@sc¥rd hesein,dhedemmy “modulsigyripiocignaling” Beangrindncfeasener
used herein, the term"nodul ate growh of tunor cells

i n vi desreasedn the ameunt; quelityons effent offeipteantiaity, by abait A%npreferably
of tunor cells, its vivo, by about 5% preferably 25
10% Hi¥e.anqye piclerably 30%R Oige preferablp 3efecmark pref@ahy 4Gfb.maore
preferably 40% nore 13 preferably 50% nore preferably
60% prolicoablyr 3% nwid prefd@@bly 60y reorp pefaeabizbT0f%, 365re prefenably 80%,
preferably 90% and nost preferably 100% In vivo

nmosiul moreqreferhbly 80 and adokt preferably h00TaY Abkvityansybeattaiyed by assays
assays known in the an, such as the one shown in

Ex anpikmewnSn the afthmcli srdm dufircell ssadyl shown indSxatnple 30 In another
decreasing the probability that an organism contracts
or destsYodffiens [pradditd (htedatiorCinddch IOpiPto ad Enottef Piotelr ie sibdilagy
refers to having a therapeutic effect and at | east

par t i mbdulatedPddwaivianl vid¥indig FiMcuPabIdRE ofthe BERIOAR
condition in the organism Treating includes

mai Nt enancas uaéd herdih, Beltereh blodkihg G aiéritiion bélwedndTigd ad QK 4"
rem ssion. 10 The term "therapeutic effect” refers to
the |mbdngiah indfkakfior ditraakt 1N e Blterddiof il WAding, Dotweel QR hridC
effect relieves to some extent one or nore of the

Synpt ANK4 By abbit 5%@?@%@ 109 Bidiel préférably BO% Eth6re PRELabl P30%,
the treatnment of abnormal conditions, a therapeutic

ef f eChol Pref&rBb1P H0% Om&D Breftiably0%, Riore preferablly 609, Mdire prefdrably

an increase or decrease in the proliferation, growh,

and/ oy0gglirhdreprRitkdbil §009) mdte pecttraBly 969)anti Rbkiréfe:ably 100%,, Activity
slow ng or 15 stopping) or pronotion of cell death; (c)

i nhi biphy wm&fsmd&s,e&ﬁfyakﬁm;m (e art [ sB¢H R\theWindif} as§3¥Rown in
extent one or nore of the synptons associated with the
ahoor ghmondi tion;, and (e) enhancing the function of

a popul ation of cells. Conpounds denonstrating efficacy

As used herein, _the term “modulate growth of tumor cells ir vitro” means an
increase or decrease in the number of tumor cells, in vitro, by about 5%, preferably
10%, more preferably 20%, more preferably 30%, more preferably 40%, more
preferably 50%, more preferably 60%, wmore preferably 70%, more preferably 80%,

20 more preferably 90%, and most preferably 100%. In vitro modulation of tumor cell
growth may be measured by assays known in the art, such as the GEO cell soft ag:;r
assay shown in Example 4.

As used herein, the term “modulate growth of tumor cells in vivo™ means an

increase or decrease in the number of tumor cells, in vivo, by about 5%, preferably

25  10%, more preferably 20%, more preferably 30%, more preferably 40%, more
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agai nst abnormal conditions can be identified as

descri bed herein. The term "adm nistering"” relates to a
nmet hod of incorporating a conmpound into 20 cells or

ti ssues of an organism The abnormal condition can be
prevented or treated when the cells or tissues of the
organi smexi st wthin the organi smor outside of the
organism Cells existing outside the organi smcan be

mai nt EFefEhn0% P&%PfPﬁfag'éﬂﬁP%’ Boe Prpfesatly nore, prefegably 80%,
anot her organjsm For cells harbored within the

or gani¥F bly P impsiarefenably 400%, Iryévoamadulagon of tumor cell
adm ni st'er compounds, including (but not limted to)

or al , 8P%thmey-ba eeasyred bieissays knowhjie the pssucheas dheane geayin in Example
applications. For cells outside of the 14 organism

mul ti l e techniques exist in the an to adninister the
compounds, including (but not Iimted to) cell

m &r oi nj eckliederm ‘preveritingorsfersite desseagingiae prohabilisy that apueganism
and carrier techniques. Adm niStration nmay be
acconpéritzséiedr dsyelopsan aenopnaloedgioRnown in the art, e.g.,
oral, intravenous, intraperitoneal, intramnuscular, and
the |ike. EhedermU'wealing" jeferd tn havingn thérepeatysffectend at least partially
anti bodi es of the subject invention are admnistered to

a pat nldaviating or abfozatingiav ebremal ndmstitioAdn the eglatkism.eTreating includes
"effective amount” is an amount sufficient to effect
benef maintehamge offiebibitesicunndr gnova, | and sgludtips of eméssion.anount s

that elimnate or reduce the patient's tunor burden).
Anoef f ect i The tam0thetapein effect amlfarsito ie énhébiitionof em ebrormalooenaition.
adm ni strations. For purposes of this invention, an

ef f ecii theraprutin effectoelicvésdo somd dxtedi mne of Bamiof the aymptemeofithe
invention is an amount of the antibodies that is

suf f i etndnbal tenditivel inoefateace to feddeatinemef atoormid kengditidng a therapeutic
devel opnent of the Cripto-associ ated di sease state,

parti effdcacanyefer@o opd ar-nissafahefoliovi g1 4a) a8 incidedeat ticaperseinthe
measurenent of these indicators of efficacy are

di scupslifiradeh, @grewtf\nnd/madiffidrentiafionaof talls| @pinhibitiea {iee Rlowing or
regi me includes adm nistering by intravenous infusion

t a5t hetopyiny) ectromotidnted célixieathf (c} iblbitiny efrdeganaradon; {d)wizkiny to
schedul e, 15 at a dose of about 2-5 ng/kg. The

ant i bemiteeexteat ane achmbeios the syanptoms asociatet pthitierdbnormal condition; and
chenoi nfusion unit, unless the patient requires

hospi (e knhaadingthe futttivanf apbpuhtiet of atliso Compeagidsdandasteanng efficacy
the an are al so contenpl ated. The abnormal condition

can ahginstEbnaeal/@ntiednsein baidatified B\dewtbedtesdirer i Nng an

The term “administering”” relates to a method of incorporating a compound into
20  cells or tissues of an organism. The abnarmal condition can be prevented or treated
when the cells or tissues of the organism exist within the organism or outside of the
organism. Cells existing outside the organisro can be maintained or grown in cell
culture dishes, or in another organism. For CEHS harbored within the organism, many
techniques exist in the art to administer compounds, including (but not limited to) oral,

25  parenteral, dermal, injection, and acrosol applications. For cells outside of the
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anti body of the invention to a group of cells having an

aberration in a signal 20 transduction pathway to an
organi sm The effect of adm nistering a conpound on
organi sm function can then be nonitored. The organi sm

is preferably a human. "Cripto ovetexpression" is
intended to nean the expression of Cripto by a tissue

whi ch expression is greater than the Cripto expression
of adpaawER. MEliRletechniguss exist jn the arsto Administes fiejopmpounds, including
significant anpunt. 15 "Chenpotherapeutics" refers to

any atuhnd limijedto) eqllapicroiniectien tgehnigyes. Wensfomgationiieshaigeastapd
effect on the inhibition of tunor growth, maintenace of

i nhi beamees techmrgies. ddepmisicatienaiydhe acqoghplishicd hy te magyimodésdmown in
such as natural compounds, synthetic conpounds,

pr ot ethaart, eqmdirdli igtiavenaeus dntmperitaned), indrdnpscolar, wed the ke UWHen used
5 Chenot herapeutic agents contenpl ated herewi th include
agent w it hae thempy.itiee antibgdirg af thel subjeot invratiomére bdminsgerdfto b pmient
present invention or alternatively agents that can be .
used inreffectivaiampaits. oks wsed herdilnan ‘2ffedtive ainemt G ad moynt adfuidnt 1o
i nvention w thout being conjugated to the anti body.

Ex e mpéffecybenétiviad bhdasigahdlinicalresuhagi.c.C atouns tka Blinipate @flretice the
the anti bodies of the present invention include, but

ar e npdtiehtfs Micha@Guidon)l A vbfectvie @aiin® San(td @dmindsteldd in bBe or more
99mlrc, 1111n, 186Rh, et al.), tunor-activated prodrugs

( mayt sdvsihimdtdas. FoCpurpéses ofakigingertion,&h ef@tiaégbuht of the antibodies
derivatives, anthracyclines, vinca al kaloids, et al.).

r i@ Nof thelpredeiifiventi br0i iaf amGBE iR EREI B¢ Xk Bsufficient to ameliorate,
Chenot herapeuti c agents may be used in conbination with

t he agaiiiiRooreiElap theldbrelopnidMesT tHeWhiptd- @idetukedidive fke BRteNShrticularly
conjugated thereto (i.e. nonconjugated

che maﬁmwhm fnors. Tetectich dnd Srcadiibinedd oF tHed inkiicitbiks OfleffiGacy
the following: platinuns (i.e. cis platinum,

ant hr g6 Wishisf@elo AnREhSl€ 0P PO Eedtibnt irépemeftdiudes administering
pyri m di ne), taxanes, canptothecins,

epi posioiaiwendu infision N sabjkit kibodies GTARThventiérPbrd Reekly schedule,
ant agoni sts, vinca al kal oids, ribonucleotide reductase

| AR bittaQibse of @Bdut 2Gp/kg) 'THe iafitiio8ies £¢ QGHATk©FA IPan outpatient
i nhi bitors, androgen i1nhibitors, arornatase

I nhi bixegiofmfusion ufit,RaleBdthe pitieMirbdRin HospitaiENAEK.| O8Y adafhistration
anti bodi es, taxol, canptosar, adrianycin (dox), 5-FU
and gRBFies Bhdvifin thelbdlhre also contemplated.
The abnormal condition can also be prevented or treated by administering an
antibody of the invention to a group of cells having an aberration in a signal
20 transduction pathway to an organism. The effect of administering a compound on
organism function can then be monitored. The organism is preferably a human.
“Cripto overexpression” is intended to mean the expression of Cripto by a tissue

which expression is greater than the Cripto expression of adjacent normal tissue in a

statistically significant amount.
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chenot her apeutics may be enployed in the practice of
the invention in conbination wth the antibodi es of
the invention by coadm nistration of the antibody and
the nonconjugated chenot herapeutic. "Pharmaceutically
acceptable carrier or excipient" refers to biologically
inert 25 conpounds known in the art and enpl oyed in

t he adm ni.st,ration of. t,he antibodi es,o0f- ,16.th .
i nventi on. %&g%é%? ek ‘Cscé"??ri" g’rag}' 35 ‘s\%“eﬂ‘ﬁ‘?ﬁ%\‘ﬁ% alﬁr?"s Pyine

art apd are d rihed, .for xanmpl e.. in. Rem ngton'.s

Phar nicEar e afeden BR ritiet RS minERR R RS s
Co., 1990. Acceptable carriers can include .

bi 06 oRSAE B4 FRER & FeBFlnm e BBl CopRabnds, bR | ng
agents,. oligo- or pol ccharides, .pol.yners,

VT s coBRAME: BBIFR AR SR BFPIEES. B v FomPaM e

Vi scog|ty-jnprovi ng agents, preservatjves, and th )

/i Re. Chert o agPusp epnieraplynepeesh inelad adats ot gan B eopiugated
menbers of a mammal i an species, .and_includes but is

not | Inihe eibpdiesd thergsent igyention or alepgtivedy agantshaican be; ysed in
primates, including humans. Antibodies of the. .

| nvenferhination wild theantibngiss ekthe presepfanyeAtienviont being conjugated to
specifically bind to Cripto: As used herein, Cripto_

i ncl uthesntitedy.cRxqmplary ghemotherapestiss that pan heromugatedie the antibodies of
protein, and fragments thereof. Such fragnments may be

ent i r he@set inyention dasluds, bubare aotimifedioirylieponiggates (90Y, 1311,
intracel lul ar domains, the EG--1ike domain, the

cyi8- r PRIATe MR B6R I &t #lddwperactivated dpradip s (raayeanpinoidy, G 1065
like. Such fragnents may al so include contiguous and

nonc o Aralggsslisheamicinderivitives, ppihragyplingsvinica alkploidp st adyirjsin
protein. The 188 ami no acid sequence for CR-1 is as

f ol | odipthesSHoxin psEiomphas exotoxin..
VDCRKMVAAFSYSVI KI VAl SKVFEL GLVAGL GHQEFARPSRGYLAFRDDS

| WPQEEPAI FHRactRPRItcE s ey iRFedinambomtiasmdnbpmgibodies of the
FYGRNCEHDVRXENCGSVPHDTW. PKKCSL CKCWHGQLRCFPQAFLPGCD 20

GL VVDEMenling rthet temdaing garingalgdiheres) (@S woncprisgagbrhamptherapeutics),

acid sequence for CR-3 is as follows [SEQ ID NO 2]:
15  include, but are not limited to the following: platinums (i.e. cis platinum),

anthracyclines, nucleoside analogs (purine and pyrimidine), taxanes, camptothecins,
epipodophyllotoxins, DNA alkylating agents, folate antagonists, vinca alkaloids,
ribonucleotide reductase inhibitors, estrogen inhibitors, progesterone inhibitors,
androgen inhibitors, aromatase inhibitors, interferons, interleukins, monoclonal
20  antibodies, taxol, camptosar, adriamycin (dox), 5-FU and gemcitabine. Such

chemotherapeutics may be employed in the practice of the invention in combination
with the antibodies of the invention by coadministration of the antibody and the
nonconjugated chemotherapeutic.

“Pharmaceutically acceptable carrier or excipient” refers to biologically inert

25  compounds known in the art and employed in the administration of the antibodies of
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MDCRKMWRFSYSVI W MAI SKAFEL GLVAG. GHQEFARPSRGDL AFRDDS

| WPQEEPAI RPRSSQRVL PME QHSKEL NRTCCLNGGTCMLESFCACPPSF 25
YGRNCEHDVRKENCGSVPHDTW. PKKCSL CKCWHGQL RCFPQAFL PGCDGL
VVDEHLVASRTPELPPSARTPTFMLAGQ CLSI QSYY | n a one

enbodi ment, "the anti bodies of the invention bind to an
epitope in the EG--like domain of Cripto. The EG-1i ke
domai n spans from about am no acid 30 residue 75 to
about Hginvratien Agcapablesamiens rre wiil knpwn ingheartandrerqrescbed, for
protein. Epitopes in the EGF-1ike domain may conprise

| i nearcxyppleydmRemingion’s Brannacebticalf ciences (Gennprogsdd MMack Pulilishing Co.,
Exanpl e of |inear epitopes contenplated include but are

not | i189Q. cdkcepatdbenriers cagiinplugs bioF@nREhle,30:r0@ bioabsorbable salts,
85- 95, 90- 100, 95-105, 100-110, or 105-112. In one
enmbodibuffering agéngs, obgmi- bopdysacrhirides, pAPFmers mscoclastic ammpound such as
epitope formed in the conformational native Cripto

pr ot eihyalymenis usidavistesigtimpmoin@ageptsppreseottves, and tHerlikanot her
enbodi nent, the antibodies of the invention bind to an

epi t ope i nAt"subject ytefers itccvertelorams, partéul 4y ridnshers Dl @ ntytBnalibiCpecies,
domai n spans from about am no acid residue 114 to

about aadinclxd&dbiutls heingdted toldihettic dnidtals)Eorts Enifatlls Hnd primates,
protein. Epitopes in the cys- rich domain may conprise

li neaﬁndnfdidgmbiaﬁwar spans of am no aci d residues.

Exanpl e of linear epitopes contenplated include but

are not | i Khtibslid&s@®f &eQutentionpi dues 114-125, 10 120-130,

125- 135, 130-140, 135-145, or 140-150. In one

enfpodi ment The da@b&iidsloP (B idventioh BRcifi¢ Ay Hikd to CRpRY: sl SedHrein,
epitope formed in the conformational native Cripto

pr ot eigiptoiREISAES th CHeNEkipto QebtdiN, tHlOR-P Cﬂg@ipi’otéﬂi‘,caﬁd fragments

anti bodi es are generated, binding of the antibodies to

Cri pt ghefddY. $i2h fﬁgsamgtﬁj eiGirc IbRAAA Ekh bESE BkteidEIRuld PN
in the art, such as EUSA, while the presence 15 of

Cri pt gntéABelRilde Bbrhaifs) tht BGF- IR Yok En, ARSAY-Fich dsthdid tld ©Mptor binding
cytonetry (FACS), as shown in Exanple 2. Any ot her

t echniggme, A tHEaAs UShcll Sragiedis Riy WikoRELITR Yot ghis 3Rl hotRbMiguous
be wused. The present invention provides antibodies

(e159. epitBpefimladP MmANst tROtib fFORIn.

The 188 amino acid sequence for CR-1 is as follows {SEQ ID NO: 1]:
MDCRKMARF SYSVINIMAILSKVFELGLVAGLGHOEFARPSRGYLAFRDDS
IWPQEEPAIRPRESQRVPPMGIQHSKELNRTCCLNGGTCMLGSFCACPPS
FYGRNCEHDVRXENCGSVPHDTWLPKKCSLCKCWHGQLRCFPQAFLPGCD

20 GLVMDEHLVASRTPELPPSARTTTFMLVGICLSIQSYY

The 188 amino acid sequence for CR-3 is as follows [SEQ ID NO: 2):
MDCREKMVRFSYSVIWIMAISKAPELGLVAGLGHQEFARPSRGDLAFRDDS
IWPQEEPAIRPRSSQRVLPMGIQHSKELNRTCCLNGGTCMLESFCACPPSF
25 YGRNCEHDVREENCGSVPHDTWLPKKCSLCKCWHGQLRCFPQAFLPGCDGL
VMDEHLVASRTPELPPSARTTTFMLAGICLSIQSYY
In a one embodiment, the antibodies of the invention bind to an cpitope in the
EGF-like domain of Cripto. The EGF-like domain spans from about amino acid

30 residue 75 to about amino acid residue 112 of the mature Cripto protein. Epitopes in

the EGF-like domain may comprise linear or nonlinear spans of amino acid residues.
17



anti bodi es, single chain antibodies, chineric

anti bodi es, bifunctional/bispecific 20 anti bodi es,
humani zed anti bodi es, human anti bodi es, and

conpl enmentary determining region (CDR)-grafted

anti bodi es, including conmpounds which include CDR
sequences Wwhich specifically recognize a polypeptide

? Eeﬁ o ramgieot lmg%rpft&%h%{rn‘@ﬁawmfﬁ P a0 i o op e

1, re also t he |nvent|on The
terms % §5«§8l 5]% %‘95 3“&0€§8113gt199réyo* o R 1gs B’d’“l“&mb“‘m"“‘* the
descri be 25 binding of the antibodies of the invention,
i ndi c&pitope indht EGH éOfG%iP 15:85(cRiloPe 6‘?"6‘%‘“(5@" qoRormatgpnal native Cripto
anti bodi es of the invention recognize and bind Cripto
pol yp@fatainesssus pdengiyred Gripto pigieidy st ood t hat specific
anti bodies of the invention may al so interact with
ot Ker  pr oin@norber(efbpdimpeinthP entibsliesnf theumveption kindtoAn gpitope in the
other antibodies in EUSA techni ques) through
i nt er astiichrdompintof Copiqu dheexs-rish dethde spahefrom abowd ugin a¢jil psidue
of the antibodies, and, 5 in particular, in the
const dh torabgjt@mirmfaciﬂ hesidwe | $bofitee, maBare éfdmorpgntassayisopcain the cys-
determ ne binding specificity of an anti body of the
i nventiclodenidin may comiprisolincasortooalinesspans Hf waind yeidhresiduest Bxample of
an epitope the ligand/receptor binding domain and the
donmi linepepitopesgontemplated dicthde b arechoelamitd-t6 Boutresiduss 1114-125,
known and routinely practiced in the art For a
canpr é2eei¥), V25-135i E30ukl9] 193- 4P, o i40:1 WsBans embaiimétdy thoepitepe in
al. (Eds.), Antibodies A Laboratory Manual; 10 Cold
Spr i néheldys-tiair dovainGs ant epitppe {Goha iShe cordorhiatitral nativy Cripto protein
(1988), - Chapter 6. Antibodies that recogni ze and bi nd
f r agnmeerss ackendturedpCoptppatain N are al so cont enpl at ed,
provi ded that the anti bodies are specific for Cripto
pol ypept i demse addtiodidosate genendted; binding ofuledntibediasam Chipto may be
produced using any nmethod well known and routinely
pr act asseytd using stendaM/techhiqhes kooven mnfieck, sueh as ELISA, while the presence
i nvention provides an anti body that specifically binds
t as aof Eptd opecdlinpuifive maydaadcayed asipg dw bytoretyFAQSH ianshodvn in
Cripto. Antibody specificity is described in greater
det ai Exanplo. Ahpwhatedchnigies shmedsaringauehphdisg meyaltehatively be
anti bodies that can be generated from ot her
pol ypesgdi des t hat have previously been described in the
literature and that are capable of fortuitously
Cr 0SS- I eacTHepgesent investionprdvides arffibodi€b{€ g.| Mohdefonal and polyclonal

antibodies, single chain antibodies, chimeric antibodies, bifunctional/bispecific
20  antibodies, humanized antibodies, human antibodies, and complementary determining
* regioa (CDR)-grafted antibodies, including compounds which include CDR sequences
which specifically recognize a polypeptide of the invention) specific for Cripto or
fragments thereof. Antibody fragments, including Fab, Fab’, F(ab’);, and F,, are also
provided by the invention. The terms “specific ” and "selective,” when used to describe

25  binding of the antibodies of the invention, indicates that the variable regions of the
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20 fortuitous existence of a simlar epitope in both

pol ypepti des) are considered "cross- reactive"

anti bodi es. Such cross-reactive anti bodi es are not

anti bodies that are "specific" for Cripto. The

determ nati on of whether an antibody specifically binds
to an epitope of Cripto is nade using any of several
assays, such as Western blotting assays, that are well

k nownantiboditsofalid invéntion fedegnize byt bigd Ciptd polypgeptides X velS Be
Cripto and also 25 for nodulating Cripto

| i gandndeseop o spetifid amibodies of\the iy venAoH hdOddodfteiabewith other
specifically bind 19 to an extracellular epitope of

the Cpioping (for eXiphe, 5] axfeus pR&id A @NSth& fantitd@ieSn FIUSA technigues)
protein found outside the cell) are particularly

usef uthrough iféiBctRADRHh 3 Réncesion@ide HeSan dbR e AbP Y1 tHE EntiBodies, and,
cell-free conposition conprising polyclonal

anki bathaRRulalVehE cohstht eS8 bf 1 Ro1eduld Rereihd AOM)s &Sdehedmine

an antibody of the 5.invention specific for Cri'pto.
Ant i Sghaink SREECREof ORIy 8fthERVertion A1, £XE65MEsFhH 5 cifically bind

conposition, as 1s a conpOsition conprising an anti y

f ti ; i ats: . i .

wnt or (R epltor@ ks bidr hind Qomaf G iné SIPEANGL drftno aci

anot helr.: ' ' A j .

A1 bERdEEABTRE el kol IR ] pRERE R, (B FOEL Aensiv

bei ngdﬂ&l{sﬁgﬂ &%u@g&%,tse@ﬂ@ow: 73 ﬁiys.'),gﬁ%bgdiest Labo Manual;
ycl onal  pf r

Fur_ther |n.C0ntraSt.tO po ( . . I ons ICl

I AP oS 0 i
R AR N
gp%?/%’lof:g tgssa‘y:/ rre%‘hcfc?% l&’\écl ngo aﬁﬁl ge&éegtﬁ?#bo‘&g%omsffée
o A DL 0 A e

unconmm' nated by ot her irnmunogl obulins. Hybridomas

t hat prooduce such antibodies are al so i ntended as

aspects of, the invention.. hr still an | .
erBod ment opr etk vsploiaces AP SSFly B Pifftany binas
anti body.specifi.c far an antibqdy .that.is KWfic for .
&1 pt 8 SRR e e B B A g ARG beibly

6. o6atesrebel ikl 708 5Ees Pyl 8 cpaef oo s

SRR ISR T R ETE PR AN TR T WP

literature and that are capable of fortuitously cross-reacting with Cripto (e. g., due to the

20  fortuitous existence of a similar epitope in both polypeptides) are considered “cross-
reactive” antibodies. Such cross-reactive antibodies are not antibodies that are
“specific” for Cripto. The determination of whether an antibody specifically binds to
an epitope of Cripto is made using any of several assays, such as Western blotting
assays, that are well known in the art. For identifying cells that express Cripto and also

25  formodulating Cripto ligand/receptor binding activity, antibodies that specifically bind
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domai ns that can be isolated chemically or by

reconbi nant techni ques. Such domains are useful Cripto
bi ndi ng nol ecul es t hensel ves, and al so may be

rei ntroduced into human antibodies, or fused to a
chenot herapeuti c or polypeptide. Thus, in still another
enbodi nent, the invention provides a pol ypeptide
conprising a fragment of a Cripto 25 specific antibody,
wher €p gn exteacelluiag spitope afibe Gupie protindie. nasirtians pEthe Cripigpyotein
bind to the 20 Cripto. By way of non-limting exanple,
t he ifavadnutside the epll) e parpioilaplyapafildes that are single
chai n anti bodi es and CDR-grafted anti bodies. For a nore
det ai | ed d ensesahiodiment, the GRERtign pfovides aaetlifiso dorapasition eomprising
e.g., U S Patent5, 859, 205. In another enbodi nent,

non- hpehyeionglrniitxslibs cshemeny at leastvneafithemtbdljes dnan apfibddyef th
met hods known in the art. Humani zed anti bodi es are

usef uhventon specific Yoo Criper Aptseta icolataifipdot anedninmdd $s anlememplary
addi tion, reconbi nant "humani zed" anti bodi es may be

Sy nt headpasitbn, adiy aasrmprtiomcdnpieng asantibaedydrittidnoddiaf antisera that has
initially derived froma nonhuman manmal in which

I ecortieemfispéaNad inaniii of wgiotha AilRE Bxditient] of Carfittbst i t ut e
some or all of the amno acids not required for

anti gen bimaliotgr whddiridat, B iMehth pkdvilss SefidcRmpRgbhddgks10
regi ons of a human i nmunogl obulin |ight or heavy chain.
That MsrocloRaanabddics Rl RRhBSspe it bdin gSdivefle dpaink v siv fiBdhigenic
i munogl obul i n sequences into which the regions

I @B PORS] Blréhef B lcoMBECb Ebl cl@fal prefufatiBhs WhiclCyplcalls imM8 different
inserted (see, e.g., patent application WO

94/ 046 Bodics At AT dpainktQifferomticitd s, bt fodobiBnAl astitodelis directed
antigen, the corresponding antibodies are isolated and

the rxgﬁjh&:@rsin?fe deRfniva bRkl Entg8All MBnoSRAM GRRied Bre useful to
responsi bl e tor specific antigen binding are renoved.

The aBiphRb sdl@fiviveshd 3PLeiRRY of dPdgRENR Bnd MRalyGUAS asddySndthRHs using

cloned into the appropriate position of the human

ant i badYen-MAPSSY birddingh iAGBnéiBvaatihd Sfarbnbiithl RLHHEEY i9 it they are
have beén del efed. Humani zed anti bodies mnim ze the

use Qfnii&i2l 8) 28 MRIomh BiIGke; SREAtERMSHIMEN HEMuhdElobulins.
anti bodies for use in human therapies, and are |ess

| i kel ybhiorRhs thit lprod RARLEE GbIEE B fs6 HRABSES s REis Ok A ehtion.

20 ant’i bodi es can be produced simlarly using prinmate

(e 9. T NERHH anbRBARIBted bodfhlnl RRMERonPRIVIARE B afdBRFypic

Further changes can then be introduced i'nto the

ant i baf¥ody specific for an antibody that is specific for Cripto. For a more detailed
discussion of anti-idiotypic antibodies, see, e.g., U.S. Patents 6,063,379 and 5,780,029.

20 It is well known that antibodies contain relatively small antigen binding

domains that can be isolated chemically or by recombinant techniques. Such domains
are useful Cripto binding molecules themselves, and also may be reintroduced into
human antibodies, or fused to a chemotherapeutic or polypeptide. Thus, in still another

embodiment, the invention provides a polypeptide comprising a fragment of a Cripto-

25  specific antibody, wherein the fragment and associated molecule, if any, bind to the

20



framework to nodulate affinity or inmmunogenicity. See,
e.g., US Patent Nos. 5,585,089, 5,693,761,

5,693, 762, and 6,180, 370. Anot her enbodi ment of the

i nvention includes the use of human anti bodies, 25

whi ch can be produced in nonhuman ani mals, such as
transgeni c ani mal s harboring one 21 or nore hunman

i mmunogl obul i n transgenes. Such animals may be used as

a souf-Eiptor By way 8f ranoenptisgexpmple ghotiyenting pioyides pRiyagptideshat are
is described in United States patent 5,569, 825,

W) 000 Vs8¢ chain/guibetiessod CRREraird 0uidpdien Eond monedstiaplod disenssion of
by reference herein. 5 Signal Mdulation In another

enbod ChRgraftedisotibodies serd £-@s Ud. Paterd5,B30296t i on bind to
Cripto, and 'nodulate Cripto signaling or

Cri pt 0- pr dn@hothdr gmbedimentges-hufnesntibodes exzyi be humanifediby tamy of the
activity can lead to a de-differentiated state

pr 6noinethgdsimown aitherat. Kehdnized braibadi¢sard wefuf for i wiertbasmdtic
proliferation, and cell mgration (Sal onon et al.

Bi 0OEs spplisatibfis. Ait addition/ fconitait “huinanigide kitibodies by be synthesized.
Oncogene 9: 291-298, 1994; and Bal dassarre et al.

I nt. AumGiardantiiidied 38 abibddied PRGNy dped b @ a6ntRsA Gafimalin
with cell transformation seen in neoplasia. One nethod

of t eshichgecbhibingit DINA tejhn6logylids beealusddto swbdtitaRGEMme 5r A1 the
their ability to nodulate Cripto signaling is with an

FO- O biitin® adiBéx requiked(flQhti £ Ibindiniy MGth (abindCdeide o Rtrespdmiing
al ., Mech. Dev. 90: 133-142, 2000). Cripto stimulates

S n18.d 2 refp 106 S ¥HudHaR in@EnogdBulin 1 he dr RS Chadi. | Pt fspibyPdre Efivdras

i n Xenopus enbryos, and the activity of the

tr anSSdrh;EifsinE thostlyAfunfh ifrmbgloBMinRequ¥Rits i @Hick Yhe regions
measuring the luciferase activity froma FAST

regul bielfét fic alf e DirdGfp haRIYREA Rker@8 (e, 22 IBCT pakht
al., Ml. Cell 5:35-47, 2000). P9-Cripto KO ?glls are

del et gprtion WE 94046700 AHAAs 8P Fnrin®zel Mith tilcbirddAhtgen, the
Cripto and 20 Cripto-dependent signaling (Mnchiotti at

can bi&ggbsoggggami@ﬂ&? he F%lg%crl zimgt 0 KOOC(;)Ir I SQ@&&E@M uences

t 1aNSkGhiiBle fdrApdeificih@gen bivaihg areFstHoveld ST Mim 41 A8k A i gén

el enent-1 uci ferase gene consFruct. No Cripto dependent
binding regions are then cloned into the appropriate position of the human antibody
genes in which the antigen binding regions have been deleted. Humanized antibodies
minimize the use of heterologous (inter-species) sequences in antibodies for use in
human therapics, and are less likely to elicit unwanted immune responses. Primatized

20  antibodies can be produced similarly using primate (e.g., rhesus, baboon and

chimpanzee) antibody genes. Further changes can then be introduced into the antibody
framework to modulate affinity or immunogenicity. See, e.g., U.S. Patent Nos.
158i089,5593361,Sﬁ93362,an¢648037&

Another embodiment of the invention includes the use of human antibodies,

25 which can be produced in ronhuman animals, such as transgenic animals harboring one
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FAST luciferase activity wll be seen in these cel
lines unless Cripto cDNA, and FAST cDNA is transfccted
into them Antibodi es capabl e of bl ocking

Cri pt o-dependent 25 Nodal signaling are antibodies that
bl ock Cripto signaling function. 22 O her assays
capabl e of neasuring the activity of Cripto can be

enpl oyed by those of skill in the art, such as a

gr owt & mdle Bthdn ia@noASAN trhfgencEXSUR laﬁ.nﬂls by ®a)used B € source for

ability of cells to growin soft agar is associated

W t h gdnbeytds dorSineduding hphtidemds, b desaed in UBited Sthidspalenal
in vitro assay for measuring inhibition of tunor cell

gr owt 81569(828 W CRBETER 0, WORDESH99 afld Wel0a6IT504 B ihdbboRirdd 9N
of activity include in vitro assays on plastic, and the

i ke. refebb@pieihi C Uses Antibodies of the invention are
al so useful for, therapeutic purposes, such as
moglul at i ogyafar ModRIatGs! | 9rowt h, diagnostic purposes to
detect or d%gntltate Cripto, and 10 purification of

are provi AR %%9%%3@2%%&““@“#%9 Byl 0 b e
to & E?&t@at{ﬂeggt gﬁ%oggg&lﬂﬁ-%r&%n Rgnsce S-ex@?cs.lm‘?h éflt‘n%to

patien unor

testi ﬁ:ﬂlnﬂr (ian H)Jaﬁ Wi de-&xﬁ@éhtfa&ud%[at Cp(;oqm?mg meg(ﬂ)gh%r?z“ v,

bl adde erine, cervica onmach

tunD_rca&%aI‘: sucl§ncr&sc% %]I}Fl'éh nB@%ENE auoﬁggah cgn &%ﬁ qiu?Essa}’s

prOV| are c

Giptg, ef%vwagg-n:l 3L oo HUE Yo e”ﬁg '&Fclcéal

over expr ess n “che e

i ﬁeiﬁh B oh 5480 PAPloTRRs st v i olacn sen

ovary,n gdder uterine, cervical, pancreatic, and
st onaCH“CaHter 20 Anti -Cripto ant i bodi es may be

L L B
B ;LLP'g&A et 15"%%& o‘r@* L T '%5\“0“1 s
gg?rh. h%csh ;Z;re paeiee gﬁq&,\#@o} rE,enp{o su.mula\t/es Radf} P %sePrho nPa(filon and the
transcription factor FAST in Xenopus embryos, and the activity of the transcription
factor FAST can be monitored by measuring the luciferase activity from a FAST
regulatory element-luciferase reporter gene (Saijoh et al., Mol. Cell 5:35-47, 2000).
F9-Cripto KO cells are deleted for the Cripto gene and are thus null for Cripto and
20  Cripto-dependent signaling (Minchiotti at al., Mech. Dev. 90: 133-142, 2000). Cripto
signaling can be assessed in the F9 Cripto KO cells by transfecting in Cripto, FAST,
and the FAST regulatory element-luciferase gene construct. No Cripto dependent
FAST luciferase activity will be seen in these cell lines unless Cripto cDNA, and FAST
c¢DNA is transfected into them. Antibodies capable of blocking Cripto-dependent

25 Nodal signaling are antibodies that block Cripto signaling function.
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publ i cati on nunber 84-2635 (Feb 1994). 23 In another
enbodi nent of the invention, the antibodies of the
invention are used to treat a patient having a

cancerous tunor. The anti bodies of the present

i nvention can be conbined with a pharmaceutically

accept abl e excipient and adm nistered in a

therapeutical |y effective 5 dose to the patient For a

di scus SI o rOther apsay rapablert meatiring the Aliviy elfipte panchgiemplpyed by
see, .g., U S Patent 6,165,464. Al so contenpl ated

are n@?&?@cﬂsklﬁim the elatSPWam@} insoft agat 4sen) (sey Brampie# below). The
di sorder associated with abnormal |evels (i.e.

el evatbdlity of celle sl grow i) sobifaga@is astoviatetl svithiceil trinsformasionaui the assay
conprises adm nistering to the subject an effective

anmounis aclassical mnitrdoasshy formadasuidg apbhibitidniof bimoy cdil grawtht Otlam assays
epitope in the ligandlreceptor binding domain of

Cr§ pt weful inrdetenrdining ishitsitionadf a¢tivity inelidé¢ in vithveaseays tee plegtict nddhe
is in an EG--Ilike domain or a cys-rich donmain of

Criptlke. Al so contenpl ated are nethods of treating a

subj ect suffering froma disorder associated with

abnor mal |I'Fiepdpeufit Uses el evated or depleted) of Cripto
wherein the 15 nethod conprises admnistering to the

subj ect antibbdied df ¢ imvEREbAtarOdlsodBe Al Thd, efpeutidpufpbses, such as
specifically forms a conplex with Cripto and is

di r echedhldtion bhRnRPédliQReth Gidphosad purpalet ik BA WY qealiRRICito, and
fromthe group consisting of A6Cl2.11, A6F8.6 (ATCC
AGCESHkEbbtNR of Bfifto3318) , A7HL. 19, ASF1. 30, A8G3.5 (ATCC
ACCESSI ON NO. FTA-3317), A8H3.1 (ATCC ACCESSI ON NO

PTA- 3315) ,In 64 $inbddinddASA e infintic?Oanfib S afe protideiGhhich are capable
ACCESSI ON NO. PTA- 3311) A27F6. 1 (ATCC ACCESSI ON NO.

PTA- 3 1hd @%;.A%ﬁ%low will &f t3Ré60ells n
A2D3. 23, 1"\1%0 29 9, A15Cl12 itg@vmsm 14, in & patient

AL7A2in bfie eriolirkent, A mﬁ&ﬂﬁ&:&m&dﬁﬁ%ﬁ@%ﬁ&l@kd&@ lung, ovary,
PTA-3314), A17116.1, A18B3.11 (ATCC ACCESSI ON NO. PTA-

3312) bladtds éride, c&%Eﬁ paficréAiE dad Ablabchhbdl B2, PTA- 3319),

and 8607.10 25 ( ATCC ACCESSI ON NO.  PTA- 3313) is

dig ect ed In another embodiment, antibodies are provided which are capable of binding
specifically to Cripto and which modulate growth of tumor cells which overexpress
Cripto. In one embodiment, the tumor cells are cell lines which overexpress Cripto,
such as cell lines derived from breast, testicular, colon, lung, ovary, bladder, uterine,
cervical, pancreatic, and stomach cancer.

20 Anti-Cripto antibodies may be screened for in vivo activity as potential

anticancer agents following standard protocols used by those of skill in the art, as
illustrated in Example 4 below. Example of such protocols are outlined by the National

Cancer Institute (NCI) in their "in vivo cancer models screening” protocols, NIH

publication number 84-2635 (Feb 1984).



24 Diagnosis via detection of Cripto is readily
acconpl i shed through standard binding assays using the
novel antibodies of the invention, allow ng those of

skill in the art to detect the presence of Cripto
specifically in a wide variety of sanples, cultures,

and the like. 5 Kits conprising an anti body of the

i nvention for any of the purposes described herein are
al so conprielasothkrdmbédimere nEtha inveritiok,itke antibadies of thedmtentiom are used
al so includes a control antigen for which the anti body

I S 1 muoureasqmatiedt hevingntanchiromminsori ncl ude kits conpri si ng
all reagents and instructions for the use thereof.

Addi t i onal Thcaatibodizs ofthe priaeeni inweatidn cam be\bdohbifed vipar ent
fromthe followwng 1o illustrative Exanples. Exanples

Ex anp pigarrhacebiidall £ csbpibledx dipfebt ank bdndihis@Redof a etapéidic ANy effective
expression plasm d desi gnated pSGS480 was constructed

by 5 s Uboss ke paliedt. FeriNDscREEAHE BiEthOL B InbiBitindl £ oVl of Ramors, see,
acids residues 1 to 169 of Cripto [am no acids 1- 15

169 oé SES. p@e,hl@lﬁg,]g@fused to human 1gG Fc domain

(i. "CR(deI C) Fc") into vector pEAGL100. For a nore

det al | ed JQISS EdnE¥npRitbdQfe thithcis ¥OEda@ig o s%ﬁ_gctqﬂﬁ | R d-Hisdrder
Pat ent Application Serial No. 60/2 14

Sept egishatdBwit’ HRGmal Gl G € [y tcdjmletl £ICSip® whercin th
deri vati v% of1 G BCO BRL L|€f e Taechnol ogi @8) pl gsrr?dmm ©

PCOW- 2o@bd cou&ﬁﬁ&%ﬁlm&aﬁ Yothe beé%?? edtive bt BPﬂﬁnﬁﬁﬁdy that

transfections escrl ed by erli et 20 a

1999, W %‘?ﬂf o

r 2gor f@%ﬁg%lgék t e- gg{t ct tbgggﬁmclé dug%ieh{&ﬁlforfgrnn Che
pl as .
P nlngluﬁl\e\;gVutThe l‘h\'tﬁ% ARG the Q@I%Le e eg'PE@F ?{k BB Sletys-rich

asm d was Nod and
EcoRVgoddiEofc kb Nod vector backbone fragnment was
gel -purifi ed and | igated. Ligated DNA was transforned

nto  COMDALSemplaedate stiRA B AEbd Wl from a disorder

isolated as a plasmd contal ning esire

; Zg Sg%:@g%d \L]%%&l R ?@ﬁ I‘iﬁghlt&ﬁlr%e@&h@%k‘ Crip@3&vherein the
Pal V | h@!ﬁg& con%ges aﬁ{ﬁ’ﬁl‘?srtéd% bfle $uBjeldla et ie Eh&ﬂf'f‘l:f fifitibody

confir
which specifically forms a complex with Cripto and is directed to the epitope to which

an antibody selected from the group consisting of A6C12.11, A6F8.6 (ATCC
ACCESSION NO. PTA-3318), A7H1.19, A8F1.30, A8G3.5 (ATCC ACCESSION
NO. PTA-3317), ABHB;1 (ATCC ACCESSION NO. PTA-3315), A8H3.2, A19A10.30,

20 Al10B2.18 (ATCC ACCESSION NO. PTA-3311), A27F6.1 (ATCC ACCESSION NO.
PTA-3310), A40G12.8 (ATCC ACCESSION NO. PTA-3316), A2D3.23, ATA10.29,
A9GY9.9, A15C12.10, A15EA4.14, A17A2.16, A17C12.28, A17G12.1 (ATCC
ACCESSION NO. PTA-3314), A17TH6.1, A18B3.11 (ATCC ACCESSION NO. PTA-
3312), A19E2.7, B3F6.17 (ATCC ACCESSION NO. PTA-3319), and B6G7.10

25 (ATCC ACCESSION NO. PTA-3313) is directed.

24



25 Plasm d pSGS480 was transiently transfected into

CHO cells and the cells were grown at 28C for 7 days.

The presence of CR(del C)-Fc protein in these cells and
the conditioned nedia was exanm ned by Western bl ot

anal ysis. For Western blot analysis, conditioned nedia
and cells fromCripto transfected cells were subjected

to SDS-PAGE 5 on 4-20% gradi ent gel s under reducing

condi t i ondiagnpsinvin deteatidn of Cripte is padilpadcomplished through standard
nitrocel lulose, and the Cripto fusion protein was

det echindingwssdys asingthb nevepaitibalicswéthe irvantiopeallomingahase df skill in the
against a Cripto 17-ner peptide (conprising residues

97- 118t widetSEChe pr&edd@of Tiptk epehidicalyl in apvide viadetyp of/suniples, cultures,
conjugate. After centrifugation to renove the cells,

West exnd el like. anal ysis showed that the CR( del C)-Fc
protein was efficiently 10 secreted into the

cofndi ti ondits wediprisirgsad pstibady eiithe invehiion for Ry dfalietpode described
applied to a Protein A Sepaharose (Pharnmacia), and
boundhdpsiire alio vabpreletidedd IVgehéral? Hkiodd thoRvéntion RECRBBAdsQ control
pH 2.8, 100 mM NaCl. The eluted protein was neutralized

W th fhtibenfor $RICH B8 aRBEPH ahBuikpaRific S ERbodimentaiichiza e
for total protein content from absorbance neasurenents

at  24QmpfiGing biNreagifl ah@instRietidds Yorhe usbPreRHCE. The el ut ed

protein was 15 filtered through a 0.2 mcron filter,

and st or ehditional ¥aturesor HER ventidn Wil BEABhleATro e following,
Screeni ng of Anti bodi es The el uted dei C) Fc protein

I S0 I NileMHa@ek EALRIHT ce, and standard hybridoma 20
t echni ques known to those of skill in the art are used

to generate nonoclonal anti l;‘qg;ngfa A. Generation of
Anti bodies Particularly, femal e Robertsonian mce

( Jac kKE¥smpleksExpression; anthParifieationiof Crigfeer i t oneal |y with
25 pg of purified human CR del C-Fc emulsified with
conpl et e ApExpiegrignplasmidyiesignatnd PEESHIOBRICORsITGod byspbloning a
They were boosted two tinmes intraperitoneally with 25 g
of CRI¥¥A enceding hwpan ipte Epine\pcids residuehbiod 6@ of ¢ epip fpsnino acids 1-
26 adj uvant (G bcoBRL #15720-014) and once on Protein A
bdadsl 69phEEQ &P NQid} dused to human IgG, Fc domain (i.e., “CR(del C)-Fc”) into
vector pEAG1100. For a more detailed description of this vector, see copending U.S.
Patent Application Serial No. 60/233,148, filed September 18, 2000, The vector
PEAGI1100 is a derivative of GIBCO-BRL Life Technologies plasmid pCMV-Sport-
betagal, the use of which in CHO transient transfections was described by Schifferli et
20  al., 1999, Focus 2]: 16. It was made by removing the reporter gene beta-galactosidase
Notl fragment from the plasmid pCMV-Sport-Betagal (catalog number 10586-014) as
follows: The plasmid was digested with Notl and EcoRYV, the 4.38 kb Nod vector
backbone fragment was gel-purified and ligated. Ligated DNA was transformed into
competent E, coli DH5alpha. pEAG1100 was isolated as a plasmid containing the
25  desired recombinant from an isolated single colony. The sequence of pEAG1100

spanning the promoter, polylinker, and ;;anscription termination signal was confirmed.



screened and 3 weeks after the | ast boost, the nouse

wWth the best titer was boosted intraperitoneally with

50 g soluble CR del C Fc three days before fusion. The
nouse was boosted intravenously with 50 g CR del C Fc

the day before fusion. The nmouse 5 spleen cells were

fused with FL653 nyeloma cell at a 1 spleen :6 nyel oma
ratio and were plated at 100, 000, 33, 000and 11, 000

cel I's per Piahiid pSGSHEO as'Ednbiedtiytatidectdd ihid IO W18 bidthe Lells were
sel ection nedia. Wells positive for growh were

scr eepredn by28FC\E 7aiags. The prafnés oFECR(ddl @Y-FE profiiWinfibit 4TS and the
were perfornmed. B. Screening of Antibodies to

Super fabidBhed thefd W dsleRgnihedy WREn! blbsdnal9is. SRF Wedtet R6tQRalysis,
were screened first on ELISA plates for recognition of

Cri pt @néifibndd et céi?rsiﬂ%in%i%ﬁ:trdnhfé&edj&wlw@ml)%ﬁlﬂé&ma -SDsé}’AGE

control fusion protein (LT-beta receptor-Fc) was coate

on L2k o el g oS B i
per T OfifGe A8 sed GRfthd gz‘rﬁﬂo Rl ?fotfg] @fs%lc&?d Gith b Pabbi E%M‘%‘?‘

fusion, prinmary supernatant wer e al so screen

0 et O T b a1
e i
Facs (b e O s BB (RTGE ae CRFs ol Y fiicpy

38 ROSGA SO B MRS bty B g

recogn surtace

ronock B A SEEwARE Pl v b R TR hfde Bl 28 doblodiom

3.

e nhuman
i nununohi, st o i | 0 reast and 0l pn...t
oo Rt 28 O o o) I BePEERT vl B el 5

o ook Rafeo i) bt e d 0P bl Pl iy o
& e agipis Rkl o o phly Bl OL AR e sl PR s

335 T Ofl 2Mhrou il 65 ke fikter, and stored at ~70°C.

Example 2: Generation and Screening of Antibodies

The cluted CR(dei C)-Fc protein is injected into mice, and standard hybridoma
20  techniques known to those of skill in the art are used to generate monoclonal
antibodies.
A. Generation of Antibodies
Particularly, female Robertsonian mice {Jackson Labs) were immunized
intraperitoneally with 25 pg of purified human CR del C-Fc emulsified with complete
25  fruend's adjuvant {GibcoBRL #15721-012). They were boosted two times
intraperitoneally with 25 pg of CR del C -Fc emulsified with incomplete freunds'’s

26



Pl ates: Costar high-bindi ng Easy-wash 96W pl at es
(07-200-642) 2' antibody: Pierce O anti- Ms 1gG
(H+L) - HRP (P131430) 5 Substrate: Pierce TMB Substrate
Kit (34021) Stop solution: 1IN H2S04 Buffers: Binding
buffer: 0.1 M NaHPO4 pH 9.0 Bl ocking buffer: PBS + 10%
Donor Calf Serumto Wash buffer. PBS + 0. 1% t ween- 20
Antigens CR-del -C-Pc and CR-EGP-fc, control hu IgGl

f usi om,maat l&omansﬁmlm Jeﬂd bﬁbe*ah @mmmusésefm& Qra were |
500ng/ m . 0O | were added per well and incubated for

hr at sézensa £id W&m&%e st ¥bolt, thel llﬂﬁusla Wtk ek (ﬁé@\%t&%%@%o@@d

and the plate inverted and blotted unti|

! RS 08 TR A e o
dry. - e A ORLA £ doTHE EB*“"QH%S bﬁf"’%e’?fw'“ “hle puse
p| at egql&‘i cég] \?Jre i‘éﬁéd 1th lf-'L% %&V\qgmp Xel] A% 'Ils ?eﬁ% gﬂgyﬁoma Tatio and

hour roo enpera ure: ted fer'e
! el 13 Pl o o0 11 G S Beifssp 08 et e e
{empoPaFt pes ezt%&%@ﬂﬁ%@s%%i%’%&&%gﬁ%%ﬂﬁr BAET gh
i EA L e
suf1|‘oi ci ent en 1/vve| | sto Iosol ution was
added and ge@%&ﬂ'g?’or IOabsor bancepat 450nm D.
] 'a°£vs§fy°t %ﬂ%&ﬁaﬁg& 3 o e ?u?%e”“%ryerf%feeﬁﬁeﬁtﬁssr on
e 1 ofiShuelieCErparalion sEpres 19 i wesrn SERdi Aomuin ipeine
wth fesne s e i Zﬁys?ﬁ%s«ﬁmﬁéwﬁamalw discad
it GO BE H ho Bad s Tgiope. The ELISA ws
performed as described below in section C. In the first fusion, primary supernatants

15 were also screeéled for their ability to recognize cell surface Cripto protein on the
testicular tumor cell line, NCCIT by FACS. In the case of the second fusion, the
ability of supernatants to recognize Cripto on two tumor cell lines, NCCIT and the
breast cancer line, DU4475 by FACs was analyzed. Secondary screens included testing
the monoclonal antibody supematant’s ability to recognize cell surface Cripto on a

20 panel of tumor cell lines (see Tables 1 and 2 for results), ability of monoclonal
antibodies to recognize human Cripto immunchistochemically on human breast and
colon tumor tissue sections, ability of monoclonal antibodies to block in Cripto-Nodal
signalling assay, ability to block growth of tumor cell lines on plastic or in soft agar
assays, and ability to internalize cell surface Cripto.

25 C. ELISA
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with 0.1% BSA (wash buffer). Spin at 1200 rpmfor 5

m nutes. Resuspend at 4x 106- 5 107/m in wash buffer.
Keep on ice. Prepare antibodies for staining. Purified
anti bodies are diluted to 1-10 g/m in wash buffer.
Add 50 pl of cells to a 96-well Linbro V bottoned plate
(ICN 7632105). Plate one well of cells for each
control for each cell line to be anal yzed, including
cel I s forTha&LISA assmyd werededodmel adipllawd:y, hybri doma
medi a, positive control antibody 10 supernatant, if
avai | abl e Maeériggaari fi ed and an 1gG subcl ass control (if
using purified antibodies). Plate one well of cells
for each exper PhmatGistabltipipbiadihgEasacdsh S6EW Ipldids (67-200-4ag)
anal yzed. Spin plate, 1200 rpmfor 5 m nutes, using a

tabl e top cent i dntigRiyalic#& Gt addl Ms Hg®E+IHLARR(PIBY430)
inverting the plate and shaking until the liquid is

substanti al |y 3&bsehhie:qaersleTMB Adsbudle ko Q3)21pf anti bodi es

(or wash buffer for the no-antibody and 2

anti body-only septsitonit 33040 well's. I ncubate at
| east 30 min.-1 hour at 4C. Spin plate, 1200 rpmfor 5

m nut es. lﬂu_'pg,lj: out antibody solutions. Wash wells tw ce
with 200 pl wash buffer per well, spinning after each

wash. Flick ouginithbefrer: CRERSHRH hs in each well in
50 pi of 1:200 di kbt (in wash bﬂuifdfer) of RPE 20

t agged goat anEjoE%E%&qfekg@s +F%aﬁt§gg&g%l?ﬁréﬁckson

| nununor esearc ratories -071) .

| pgubate 20 M Gracfffer PBSLNE d Bekn-240dd 150 | wash
buffer to cellsalsn egcl:’E V\+/ehﬂ s?g?né\m ate at 1200 rpm

wel 1 ResianE GRS E R o, BT Tehigh s were
pol yoryRARLORRRRUIEL Lo HBon A 100 Pt HIRR oty el ap AR or
25 1110 af 95 or SOt £ O, L Tl whl BockdBBa M1 el A

by flow cytonetry e resu WO SCreenings o

nono I ' [ - ' t iel. .
the_ S n i JB0 0% cROBUBRE s ) a6 7 fibrion
bel o el b Re, L1 Lsh. col ' .

EbT R tEB AR CT AP A B TRR SY BETR Ayped agpoes
WO ynei) dry. Supematants were diluted 1:50 in wash buffer, and plated at 50 pl/well,

followed by incubation for 1 hour at room temperature, Plates were washed 3X
vigorously with 250 pl/well wash buffer. Then 100 pl/well 2' antibody diluted in wash
buffer at 1:10,000 was added, followed by incubation for 30 min, at room temperature.
20  Plates were then washed 3X vigorously with 250 pl/well wash buffer, then substrate

added at 100ul/well. Color was permitted to develop until sufficiently dark, then 100
pl/well stop solution was added and the plates read for absorbance at 450nm.

D. Flow Cytometry

Cripto positive cell lines may be used to assay the monoclonal antibodies for

25  binding to Cripto using cell surface staining and flow cytometry as follows:

18



5 colums show the results of ELISA screens, and the
remai ni ng colums show flow cytonetry analysis results
on four cripto-positive cell lines. The results are
given in wunits of nmean fluorescent index (MFl). Table
1: Anti-Cripto Mnoclonal Antibody Characterization
Hybri doma ATCC ELI SA ELI SA DU4475 NCCI T GBO HT3

Subel one deposit Cripto Cripto MR MM MFI MF7 no. delC
ECGFl i ke Sugs domain Sups Control EL.ISA 0.06 0.07

Cont r ol pe celfs fom 716 laslsgrith 2m! EBS) with S oM EDTAg 19 grirg,
A6F8.6 PTA-3318 2.32 0.08 11 50 29 10 A7HL.19 2.14
0. 09 IAC3Bringup & 204gdWith3g:dix Wit sorum, fipeting $and Gowng@da! times
PTA-3317 2.39 0.09 9 30 25 15 A8H3.1 PTA-3315 2.4 1.7
9 44 @XnglompAdls] Spid ap1209 rin BT S hEntS. Waash dells AdthA0.nd@° C PBS
2.02 0.09 9 40 20 10 Al 0B2.18 PTA-3311 2.36 0.07 40 63
100 48ith A2RABSA (WaEHBETED. S9i8 al 1200 nn f 5 Démitet. RAAGHEHA aB4x10°-
PTA- 3316 2.27 139 10 47 26 16 10 30 Table 2:
Ans i - I¥ingtimwhdrtaffen Kakp dxits.body Characteri zation
Prepare antibodies for staining. Purified antibodies are diluted to 1-10 pg/m! in
wash buffer. Add 50 pl of cells to a 96-well Linbro V bottomed plate (ICN 7632105).
Plate one well of cells for each control for each cell line to be analyzed, including cells
for no antibody, 2° antibody only, hybridoma media, positive control antibody
10  supematant, if available, or purified, and an 1gG subclass control (if using purified
antibodics).
Plate one well of cells for each experimental sample for each cell line to be
analyzed. Spin plate, 1200 rpm for 5 minutes, using a table top centrifuge at 4°C.
Flick out buffer by inverting the plate and shaking until the liquid is substantially
15 discarded, Add 40-50 pl of antibodies (or wash buffer for the no-antibody and 2°
antibody-only control wells) to wells. Incubate at least 30 min.-1 hour at 4°C. Spin
plate, 1200 rpm for 5 minutes. Flick out antibody solutions. Wash wells twice with
200 pl wash buffer per well, spinning after each wash. Flick out buffer.
Resuspend cells in each well in 50 i of 1:200 dilution (in wash buffer) of R-PE
20  tagged goat anti-mouse 1gG, Fc Specific (Jackson Immunoresearch Laboratonies Cat#
115-116-071). Incubate 20 min, 4°C, in the dark. Add 150 pl wash buffer to cells in
each well. Spin platc at 1200 rpm for 5 minutes. Wash once with 200 ul wash buffer
per well. Resuspend cells in 150 ui 1% PFA in PBS. Transfer contents of each well to
separate tnbes (5 ml Falcon polystyrene round bottomed tube-352052). Wrap tubes in

25  tin foil.
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Hybri doma ATCC ELI SA ELI SA DU4475 NCCI T GED HT3
MR MR Mn

Subdone deposit Cripto Cripto M

EGFl i ke donmai n
Moosel

Cont r ol

no.

ELI SA 0.05 0.05 Control.
10 6 4 6 A2D3.23 0.93 0.90 73 138 37 27

delC

A7A10.29 1.37 0.07 75 83 33 83 A909.9 1.39 0.07 52 62
32 82 A15C12.10 1.42 0.06 46 55 25 93 Al15E4.14 1.38

0.06 50 63 23 95 Al17A2.16 1.40 0.06 76 97 41 81

A17C12. 28 The@6ntentO the thies Are2Ren rdslih) Mwlkydea314 1. 30

1.37 61 66 28 78 A17116.1 1.38 0.05 35 30 5
Al1883. 11 Phé3Ieihlls df ad@o dcredBin@dofddonddotadbantibddiEdd

28
cFduted) this

0.06 53 59 26 99 B3F6.17 PTA-3319 1.37 0.06 77 51 39

89 liheMdd %idldbt the Tolb%ing redtlts] suttinatBedid TaBleOD andB1beichd wherein the
1.41 0.06 59 101 39 107 B12Cl2-51.10 1.04 27 14 23 59

FB15AgrsbcolurtDprEvi& H%céli?na&a n'é&;ss f@ﬂd}@}mﬁtﬁid&mé&b@b%, B nSe two
say for

Cr § Pt Qolahrd b B2 rdsifts SFBLISWdAEnd] 8°FhE RERinfHE dofbndnt sRWHlow

22 65 5 Exanple 3: Nul

nul |

10

cel |

Cel |

units of mean fluorescent index (MFI).

signaling assay used to assess
cytometry analysis results on four cripto-positive cell lines. The results are given in

I nhi biti on of

Table 1: Anti-Cripto Monoclonal Antibody Characterization

Hybridoma ATCC ELISA ELISA DU4475 NCL&TT gﬁ:? %
deposit Cripto Cripto MFI

Subclone Y P B GFIPJkr.

Sups domain

Sups
Control-
| ELISA 0.06 0.07

Control-
Mouselg 14 9 37 18
A6CI12.11 2.21 0.07 11 35 29 ]
AGFB.6 PTA-3318 2.32 0.08 11 50 29 10
A7TH!1.19 2.14 0.09 14 M 27 12
ABF).30 2.15 0.1 17 27 32 28
ABG3S PTA-3317 2.39 0.09 9 30 25 15
A8H3.1 PTA-3315 24 1.7 9 44 23 10
ASH3.2 2.54 0.07 13 13 16 {4
Al9A10.30 2,02 0.09 9 40 20 o .
AlQB2.18 PTA-3311 2.36 0.07 40 63 100 43
AZTPRS.1 PTA-3310 2.28 1.19 9 44 26 [ 17
A40G12.8 PTA-3316 2.27 1.59 10 47 26 | 16




inhibition of Cripto signaling. Day O Coat 6 well ed
plates with 0.1%gelatin 2mlwell at 37C for 15 min.
Seed cells at 6x105 F9 CRI PTO NULL cells per well. 10
Day | Transfection: Each of the_follow ng sanples is
added to 300 pl OptiMem to yield Solution A for each
sanple: Sanple 1. 0.5g (N2)7 luciferase FAST reporter
CDNA plus 1.5 jig enpty vector cDNA 15 Sanple 2: 0.5g
(N2)7 luciferase, 0.5g FAST, and | pg enpty vector
cDNAs. 31 Sapple 3: 0.5¢g )7 luciferase, 0.59g Cripto
ADD 0.5 FAST, Tatﬂ?ﬂ 16!9‘*@21510&!?&9@0"4/6&"@@ Ehmgenzswm e
4: 0.5 g (N2)7 luciferase, 0,59 Cripto, 0.5 PAST, and

0.5 {gmmdma/ectamcc BNAS |5 ﬁ:mpﬂ? D4478. FONCARP) 7 GEO HT3
| uci f@ilafge O) 58ppERi ptCopo 0. SORPAST, M 0L 5 MFTenpt yMeT MFT
vectjor cDNAs Sehpl ¢ BIC g @gﬂé“MZ), | ucli ferase| 0.5g
Cip ST—aRe—0—5-1g—CHt yrecter—eDNAS—Sanpi-£
7 og’éﬁmzw | uci fefagg, [0.3gsCr|pto, 0.5 PAST| and
0.5 [OCRPRTY VEctor 10 CDNAS,” sanpre 3. [0. 579 (N2)7
luci fMeuefge, O0]51tg Cripto,| 0.5 FAST, 10and 0.5 g enptay 6
vect oA2DTINAs| Sanpl £ @93 (. 5¢9¢ N2) 7 13uci|f erase, |0. 5y 27
Criptara@® PAST, and 1375 [g ewopty| vewt or] cBNAs| 153 83
Sol Ut As.9B coiprises| 303l [of biopof ectsm nle pkais #7031 O] sz
Opt i 12160r | each sanpdze,| mové sol ut4eon A assd sodl ukfon| 93
B t og E\Hl’; | 1bat el 4B38niInUt0EE t ¥oom te tﬂ-’: zf
i A% with 2 ofo th 1 i 4kt
thleP 5e ;7%112.!28 - 0.96 097 6 16 T3 2
1G12.1 PTA-3314 [ 1.30 137 61 66 28 78
A17H6.1 1.38 0.0 35 30 5 28
A18B3.11 PTA-3312 | 1.36 1.38 50 42 33 65
Al9E2.7 1.40 0.06 53 59 26 99
B3F5.17 PTA-3319 | 137 0.06 71 51 39 89
B6G7.10 PTA-3313 | 138 1.40 28 22 22 56
B1IH84 1.41 0.06 59 101 39 107
B12C12.5 1.10 1.04 27 14 23 59
B15A2.6 1.40 0.06 36 4 22 59
C4A2.16 1.40 0.06 24 36 22 65

5 Example 3: Null Cell Assay for Inhjbition of Cripto Signaling

The following describes an F9 Cripto null cell signaling assay used to assess

inhibition of Cripto signaling.

Day (0 Coat 6 welled plates with 0.1% gelatin 2ml/well at 37°C for 15 min.

Seed cells at 6x10° F9 CRIPTO NULL cclls per well.

10 Day 1 Trensfcction:

Each of the following samples is added to 300 pl OptiMeml to yicld Solution A

for each sample:
Sample 1: 0.5ug (N2)7 luciferase FAST reporter cDNA plus 1.5 ug empty vector
cDNA.

15 Sample 2: 0.5ug (N2)y luciferase, 0.5pg FAST, and 1 pg empty vector cDNAs.
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next step. Add 2.4 m of Opti Meml to each m xture of
solutions A+B, mx, add 1.5 m/well to 20 duplicate
wells. Incubate 5 hours at 37C. Add 1.5 m/well of
DMVEM+20% FCS, 2mM @ n, P/Sto wells which received
sanples 1-3. Add anti-Cripto anti bodies as follows:
Sanple 4 wells: A27F6.1, 10 g/m; Sanple 5 wells:
A27F6.1, 2g/m; Sanple 6 wells: A40GL2.8; 10g/m,

Sanpl Sandple@! 0.Sug AHEicRfefise? 0/5% Crifia WIIDE0.8 FASE) dnd 10.4g empty
0B2.18, 108/ nl; Sanple 9 wells: A10B2.18, 2g/m . 32 Day
2 RemepaeorePiiaa, wash cells with PBS, 2nil/well. Add
DMVEMH0. 5% FCS, 2nM G n, P/S with the sane anounts of

Cri pt Samdplé DO ENHJudiBRsd) 0SS OHfo ABYFALT and 8 p.F 8Pty vector
wells. Day 3 Develop luciferase signal. Wash wells with

PBS+CaBlapd MgZ', 2 5 miwell. Use LucLite kit, Packard
cat# 6016911. Bring buffer and substrate to room

t egpesahplé §: 0 DN b, IhtiRrasd 05 RNGHMS W LF A4 94 65 B Whibth vdd
ni | of%ffer .@p‘g}f:?}te 1:1 V\nﬁ: IBPBS + Cal+ andﬁﬁ/gzért?v '
Aspi rghgawel I s. Quickly add 250 Wof diluted substrate
per well using a repeat pipettor. Swirl solution and

tr ansﬁ;ﬁﬁ?@@:%.g %?"W'Jiﬁ?%%%g@%%'dﬁwﬁ im‘ineq.s Egﬁg;#gvecmr

bott om pl at e, .con 35 ate on lu ter
usi ng.MiyRYI ow, to exporting data to Excel. The results
of this assay are summari zed below in able 3. Table 3:

Cri pt oAl _ S : . .
anoc?gﬁba{gﬁ' bAF]é# goﬂdi es c%ggskp%‘?}gﬁgfg g@f@ﬁ%“t?% %vcmr
Aggi bgﬂﬁAﬁel ative Lum nescent Units |uc none 123 |uc
FAST none 259 luc, FAST. ' to none 3091 |ue, FAST,

Cr i pt Qofld BB0 $pd Qo ucl®Qde, 0.5 Cripto, 0.5 FAST, and 0.5 g empty vector
cDNAs.
Sample 9: 0.5ug (N2); luciferase, 0.5pug Cripto, 0.5 FAST, and 0.5 pg empty vector
cDNAs.
15 Solution B comprises 30 W of Lipofectamine plus 270 ul of OptiMeml.

For each sample, mix solution A and solution B together. Incubate 45 minutes
at room temperature. Rinse wells with 2 ml/well of OptiMem]1. Aspirate just before
next step.

Add 2.4 ml of OptiMem1 to each mixture of solutions A+B, mix, add 1.5 ml/well to
20  duplicate wells. Incubate 5 hours at 37°C. Add 1.5 ml/well of DMEM+20% FCS,
2mM Gln, P/S to wells which received samples 1-3. Add anti-Cripto antibodies as
follows: Sample 4 wells: A27F6.1, 10 pg/ml; Sample 5 wells: A27F6.1, 2pug/ml;
Sample 6 wells: A40G12.8; 10ug/ml, Sample 7 wells: A40G12.8 2pug/m]; Sample 8

wells: A10B2.18, 10ug/ml; Sample 9 wells: A10B2.18, 2pg/ml.
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| uc FAST, to A27F6.1 2 m 2297 1Inc, FAST, Cripto
A40012.8 10 m 1213 luc FAST, Crito A40012.8 2 nf 2626
luc, FAST, CriptD 10 ml 3466 1 (N2)7 1 FAST Crito

Al OB2.182 m 3103 15 Exanple 4: Assay for In Vitro
Inhibition of Tunmor Cell Growth Inhibition of Cripto
Signaling nmay al so be assayed by neasuring the growth

of GEOcells in soft agar. See, e. % , Clardiello et

al ., Oncod¥@. Ramowe negiy; wesh celisomithd®BS, nliydl AdddMEMAD.5%
Cancer Res. 1991 Feb 1;51(3):1051-4. First. nelt 3%

bact ¢ ZmMKetng P4t withithe @mie amgunpiaf £iriptoaantiboties as thepreviggs day, to
20 bactoagar solution with prewarnned conplete nedia to
make the saewellsn of 0. 6% bact oagar, keeping at 42 'C.
Plate 4 mls of the solutionin a 6 cmdish and_|l et cool
for 33 at DapdsDe@priuaifetasssignel. fWashwitewitiobPBwGaigmt Mg, 2

| ayer. Trypsinize GEO cells and resuspcnd to 103

cef | shlfwell. Tse dunjilitetidt, Paekiard catiA6li] 6901t iBring beffer tand dnbstrate to room
assayed, or controls, to the cell suspensions,

titr acmpgatan! Dindigas. Réconsitftosubstratt with 1Vms ofbuffek. Diddte b svith
of the GEO cell suspensions and 0. 6% bact oagar and

over | BBS 2 o andMgt o psgifatd Wedls bQuickiadiIs0 pl afdilited Subsedte per well
cool for at least 1 hour. Incubate for 14 days at 37 'C

I N CQBingnGefeal fipettoCBHif solfithAfd @shsi¢l Z00QH ® Wélls BOAIY6 WélRd white
use of a microscope. The absence of colonies, as
CoNMpajpague boBorh PG, FaleonB33!3006) | Read plag lofi RinSforhidiad tusihf Winglow,
anti body tested inhibits in vitro tunor cell grow h.

Thi S Gpéraig RSoxed, to yield the results shown in Table
4, for the antibodies to A27176.1 and B6G/. 10, both of

whi ch demgistsdis@f iilas @ atelshiimbi®rel 6068 a5FabW HW h - Of
GEO cell colonies. Table 4: Results of growth in soft

agar assayrabln! Chpd\si MY tSay iR RIon Hith AR XY péSMonaclonal

Antibodies
¢DNAs transfected Anti-Cripto Antibody Relative Luminescent
Units
27 luc none 123
(N5}, luc, BAST none 259
{N.), huc, FAST, Cripto none 3091
(N3); lue, FAST, Cripto A27F6.1 10pg/ml 1507
(Na); luc, FAST, Cripto A27F6.1 2ug/ml 2291
(N,), lue, FAST, Cripto A40G12.8 10pg/mi 1213
| (N3} Jue, FAST, Cripto A40G12.8 2ug/mi 2626
(N,); luc, FAST, Cripto ALOB2.18 10ug/m] 3466
(Ng); luc, FAST, Cripto Al0B2.18 2pug/ml 3103

15 Example 4;: Assay for In Vitro Inhibition of Tumor Cell Growth
Inhibition of Cripto Signaling may also be assayed by measuring the growth of

GEO cells in soft agar. See, e.g., Ciardiello et al., Oncogene. 1994 Jan;9(1):291-8;
Ciardiello et al., Cancer Res. 1991 Feb 1;51(3):10514.
First, melt 3% bactoagar. Keep at 42 °C in a water bath. Then, mix 3%
20  bactoagar solution with prewarmed complete media to make a solution of 0.6%

bactoagar, keeping at 42 "C. Plate 4 mls of the solution in a 6 cm dish and let cool for
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none 109.0 none 104.3 A27.F6 20Ag/m 82.0 A27F6.1
1014g/m 78.3 A27F6.1 5g/m 79.0 A27F6.1 1 sg/m

108.7 B6Gr.10 20g m 102.3 B6Gr.10 | Opg/nil 71.7
Exanpl e 5: Assay for In Vivo Inhibition of Tunor Cell

G owmh 15 To assess the inhibition of tunor cell

grow h, a human turmr cell lineis inplanted

subcut anequsly in m c nude ce_and the ef fects of
Che s et gl ratbncs i Uy e e, 3z G ool e e

wi t hout .additional chenotherapeutic treatnent s whi ch

may pP dVicalls/ml incpypleteimedigy Addantibpdies taps awpsd g cpiFby; to the cell
inhibition. 34 This assay may be perforned

al t ersHgpensieas gmavdﬂwsm@/oue Emﬁ#g- AMix eqpal yelymesg ofthe GEO
as, for exanple, GEQ, (a well differentiated human

col orfel auspensionnandi06% bastongar pideverlays2 miston dmad dhe bonmiaki Layer.
Aneri can Tissue Type Coll ection (ATCC)), DU 4475 (a
brieadiet caphfog atledshl haur.r ncabatelfor 4 ieysaib 8 A GrisdCPzineubatbe Count
ATCC), NCCIT (a testicular tunor cell line 5 obtained

f r om cAIbGIE} yisiblc withortrtee dspofmmicrostdpe. Thet abseDaeofacolomiss,as oémpared
such assays is as follows: Animals are individually

mar K etd néppati enconipol s dinticates THacth€Erbadyl tkstdd inkaibitssin passardor cell
in-vitro or in-vivo for 1-4 passages. Aninals are

i npl gévetl. Wi th GEO cells subcutaneously in the right
flank area The foll owi ng groups of aninmals nay be used:

10 G oup f#hifasay weniseditoGieldthe fsulfh shoval in Mablea)for Gk antibodies
nm/mouse, i.p. three tines weekly (MWF) 20 2. nAb,

| oov dOXAES.1ian®@B6AN10, Both dPRhic NidhiinEr kK€ ability fo dekbfkase growth of

GEO cell colonies.

Table 4: Results of growth in goft agar assay

Antibody Average number

: of colonies
none 105.0
none 104.3
A27.F6 20ug/ml 82.0
A27F6.1 10pg/ml 78.3
A27F6.1 Spg/ml 79.0
A27F6.1 1pg/ml 108.7
B6G7.10 20pgmi 102.3
B6G7.10 10pg/ml 71.7 j

Example 5: Assay for In Viro Inhibition of Tumor Cell Growth
15 To assess the inhibition of tumor cell growth, a human tumor cell line is

implanted subcutaneously in athymic nude mice and the effects of the antibodies of the
invention are observed, with and without additional chemotherapeutic treatments which

may provide synergistic or additive effects on fumor inhibition.
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4. mAb, high dose, i.p. 10 15 5. 5-FU, 30 ng/kg/inj,

i.p., 3 Rx/Iwk (M WF) 10 6. G splatin, 2 ng/kg/inj,
s.c., 3 Rx/wk (MWF) 10 7. Adrianycin, 1.6 nmg/kgrnj,
i.p., 3 Rx/Iwk (MWF) 10 8. Irinotecan, 10 ng/kg/inj.,
I.p., 5 xIwk (MF) 10 9. mAb, |ow dose, i.p. + 5-FU
(internedi ate dose) 10 20 10. mAb, m ddle dose, i.p. +
5-FU (internedi ate dose) 10 11. mAb, high dose, i.p.

5- FU (i ntlddsrassiiyanay be oeré)tm_ﬁ_d)altemnvmmg ttﬁﬁr@mgmlorlcelbhne& such
Cisplatn (internediate dose) 10 13. mAb, m ddl e dose,

i

p. &, for epmpld, GEQ (a mel diffectntidted kdmae):olmcmm in-mitdo cclhhry-,his
dose, i.p. + Csplatin ( internediate dose) 10 25 15,

mAb, bsinaidem the American/TisshaTypeiGollédtinnd X TR, DG4l e predd

35 16. mAb, m ddl e dose, i.p. + Adrianycin (

I nt er capckr dri-eited oslblineldbtaintd froimie, ATCCINCOSE(a testipulartumor cell line
Adriamycin ( intermedi ate dose) 10 18. mAb, | ow dose,

| . 9. dbtiiheddiorcATCC), onbtRersRbivwatif thd @8.eDnd ékamph, of B assays is as
m ddl e dose, i.p. + Irinotecan (internedi ate dose) 10 5
20. n@boowdi gh dose, i.p. + Irinotecan (internedi ate

dose) 10 Day O: Inplant tunor, record initial body

wei ght of mﬂah&-imamémmbd b;aéasp&rrcﬁ@t MROGEOAS Line is passed
i ndi cat ed above. Day 5: Begin tunor size and body

wei ghiy. JiRRSHI5- 9170 Bbr -Pilsap N Infiis dr¥\inplditedivhiFESE®RAK! Y
until temtination of experinent. Initial body weight,

L unor gdkdsmesRY iR AL BN SR arelPARUBRIWRAS Sroupdiof hidindd Ynad be used:

sacrifice, and i munohi stochem stry anal ysis on tunors

ang exphRed, ®palesi ng for Cripto expression, #4{WRte
growt h, and inhibition thereof. 15 Exanple 6: In Vivo

Zﬁpggg 3fy U shiE ool 612 mil/mfotse, Lh. el RGHIRRy RAW Fy" | Rig0

2, mAb, low dose, 1.p. 10
3, mAb, middle dose, i.p. 10
4. mAb, high dose, i.p. 10
15 S 5-FU, 30 mg/kg/inj, i.p., 3 Rxv/wk (M, W F) 10
6. Cisplatin, 2 mg/kgfinj, 5.c., 3 Rx/wk (M,W,F) 10
7. Adriamycin, 1.6 mg/kg/inj, i.p., 3 R&/wk (M, W.F) 10
8. Irinotecan, 10 mg/kg/inj., i.p., 5 Rx/wk ( M-F) 10
9, mAb, low dose, i.p. + 5-FU ( intermediate dose) 10
20 10. wmAb, middle dose, i.p. + 5-FU (intermediate dose) 10
11.  mAb, high dose, i.p. + 5-FU { intstmediate dose) 10
12.  mAb, low dose, i.p. + Cisplatin { intermediate dose) 10
13.  mAb, middle dose, i.p. + Cisplatin { intermediate dose) 10
14, mAb, high dose, i.p. + Cisplatin ( intermediate dose) 10
25 15. mADb, low dose, i.p. + Adriamycin { intcimediate dose) 10
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To assess the response of an NCCIT, a human testicul ar
carcinoma cell line was inplanted subcutaneously with
an anti body which binds to a cys-rich donmain of Cripto.
The experinmental nethods are |listed below. The results
are shown in Figure 1. 20 Methods and Materials

Animal s: Athym c nude male m ce were used. Aninmals were
i ndividually nunbered by ear punches. Tunor. NCCIT,

medi akt i nakAlyimiddle dpse,mpceAdridmpoinr itterstediateldase) car ci 16ma
in-vitro cell 25 line originally obtained fromthe
Aner i dan Tisls highTygei [CalAdgetyan( in€ohddidtd dse)was padded
in-vitro for six passages in RPM-1640/ 10% FBS wi t hout
ant i bigt i aisAb, low dask,d.p. + b tdng thtaripdiat: doepusl y w t 105 X
106 cells / 0.2 mM matrigel on the animals right

f 1 anki19. 36 ntXiguiddte ddse,alp/eRinotkca | iMdrtediaid ddehi cl e 10
Control, (25 mM sodi um phosphate, 100 nM sodi um 20

chy origde, up%,mga)doseoid;z + kot kb Entetmediate di<}D S 10
Treatnments begin on day -1 2. A803.5, 1

mg/ kglinj,i.p.,QL4D 10 Treatnents begin on day -1 io0
3. ABG&3.5, 3 ng/kg/inj, i.p., QL4D 10 Treatnents begin
on day - 1]511% 0ARfsplart tdior 8L df@initfal hody wRight dPahidals10
Treatments begin on day -1 15 5. G s-platinum 2

Mg/ K/ Nj De§ 1€ Initiste déaients¥s Waickd ffve 6 treatments 10
Treatments began on day 1 20 Testing schedul e Day -1:

Random Zegh,lyisC @ebifl tiindr 9L Lfdlbo@Wei bt AtbRM R AR ERBinue two
Recorded 1 nitial
10 times weekly until termination of experiment,
Initial body weight, tumor size and body weight measurements, histology at

sacrifice, and immunohistochemistry analysis on tumors are examined, analyzing for

Cripto expression, tumor growth, and inhibition thereof.

15 Example 6: In Vivo Xenograft Tumor Model ~ Cys-rich blocking anti-Cripto

antibody

To assess the response of an NCCIT, a human testicular carcinoma cell line was

implanted subcutaneously with an antibody which binds to a cys-rich domain of Cripto.

The experimental methods are listed below. The results are shown in Figure 1.

20 Methods and Materials :
Animals: Athymic nude male mice were used. Animals were individually
numbered by ear punches,

Tumor:NCCIT, mediastinal mixed germ cell human testicular carcinoma in-vitro cell
25  line originally obtained from the American Tissue Type Collection. Cell line was

passed in-vitro for six passages in RPMI-1640/ 10% FBS without antibiotics, Animals

implented subcutaneously with 5 x 108 ceils / 0.2 ml matrigel on the animals right
flank.



body wei ght of animals. Adm nistered first treatnents
to anti body groups. Dosing solutions were nade..
Treatnments were blinded to the technicians until the
assay was termnated. 25 Day 0O: Inplanted tunor. Ran
bacteria] cultures on the tunor inplanted into mce.
Day 1: Administered first treatnment to the positive
chenot herapeutic group. 30 Day 4: Recorded initia
tunor_size neasurenents for tunor _baseline on

mat r i_§edup #Cont Tmatedntt o record tunor size and body # of Mice

wei ghts on mce 2x | week. Minitored the study daily

and mhde not at Vghisle&lonaoly (26 mdbsodium wosphaieal0omMondium 20
ani mal s. 35 Endioride pH 712i0t2 mifmdyeely.pwRL4PIt Tunor si ze

an8l body wei ghtlresteetsr grnsiaydanple 7: In Vivo

Xenograft Tunor Model - EG--1i ke domain bl ocking anti -

40 Cripto anti BSEY.5TS mekelins ipn@14esponse of an NCCI T, 10
a human testi c¥reatmeplsrbeginondayel | | ine was inpl anted
subcut aneously with an anti body which binds to a

EQF- | Bke dommi A868.5, Gmgikebn;, ithedldkper i nent al net hods 10
are |isted bel dwatniehts egmuontdgy ar e shown in Figure 2.

37 Methods and Materials: Animals: Athymic nude nale

m ce dere usedA8SBAISNHI mgfhging i.pnQidd dual |y nunbered by 10
ear punches. 5Tieaaments Yeginlon dayretdi asti nal m xed germ

cakl human testicular carcinoma in- vitro cell line

ori gi fal | y obt gisndatinhin02ingke/infy¥er, Bodwk (M, 98 I foFpRatments 10
Coll ection. Cell line was passed in-vitro for eight
passafestuients BEYdh on day 1

20  Testing schedule
Day -1: Randomized mice into control and treatments groups. Recorded injtial
body weight of animals. Administered first treatments to antibody
groups. Dosing solutions were made.. Treatments were blinded to the
technicians until the assay was terminated.

Day O: Implanted tumor. Ran bacterial cultures on the tumor implanied into
mice.

Day 1: Administered first treatment to the positive chemotherapeutic group.
30
Day 4: Recorded initial tumor size measurements for tumor baseline on
matrigel. Continued to record tumor size and body weights on mice 2x /
week, Monitored the study daily and made notations of any unusual
observation on animals.
35
 Endpoints:  Initial body weight
Tumor size and body weight measurements

Example 7: In Vivo Xenograft Tumor Model - EGF-like domain blocking anti-
40  Cripto antibody
To assess the response of an NCCIT, a human testicular carcinoma cell line was
implanted subcutaneously with an antibody which binds to a EGF-like domain of

Cripto. The experimental methods are listed below. The results are shown in Figure 2.
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1640/ 10%-BS wi thout antibiotics. Aninmals inplanted
subcutaneously wth 5 x 106 cells / 0.2 m matrigel on
the animals right flank. 10 Group # Treatnent # of M ce
1. Vehicle Control, (25 nM sodi um phosphate, 100 nmM
sodium 18 <chloride, pH 7.2), 0.2 m/nouse, i.p., Ql4D
Treatnents begin on day -1 15 2. A27176.1,1 ng/kg/inj,
i.p., Q4D 10 Treatnents begin on day -1 with a

| oadiMethalle aud Mitefial§ ng/ kg/ nouse 3. A27F6. 1, 10

ng/ kgfmignals:i . p. Ath@hit DudOmAO mice varamed. SAtimgls weorindizidually
with a | oadi nghuibsed by e puihesy/ kg/ nouse 4.

Cis-platinum 2 ng/kg/inj, s.c., 3 x/wk (MW F) for 6

t rseatTuwent:s 10 NOCTHamediadtinal € gaige i cdidymbn te3fculL eircifGma in-
schedul e Day -vitro édlrlike otigiedlyvbtained frbm theOAlhéridan T3she Type
treatments gr oCglictidne Cell e isipadst din-vitaofdy eipitipgidhged in RPMI-
ani mal s.  Adm rnicat/a10&FES willioul dnfiRbHSRN (Ahihds iadpldnttddibeutaneously

groups. Dosi ngwisiD$ x10°eeits A0 8! madge of the ahifRR EhiRnR.
bjg nded to the 30 technicians until the assay was

t er MAGeFd - DfYealpent NOT @Nt T UMDY . Ran Dactert al ¥ of Mice
cul t ' ' ' acterTat

cultyre were negahd &g boy Cn%t&ﬂ'% B&aﬁ‘t?ﬁ&?éxp@%'uﬁ? 18
h t . , ' d t
featnent to tharagdH %ﬁ%‘tj Ig‘?ﬂa'p Iﬁ%ié{:egrolug.s Day

treatment to t ) i
_ URiGakOntt bb
4:. Recorded ini %u r 'siZe neasurenents for tunor

blaséelgi_ge on '@#ﬁ.‘i?lm ’ﬁﬂ@hbo record tunor size 10
an ody wel ghféau?xpntgnb gqn y -1 with a loading dose of 2.6 mg/kg/mouse

3. A27F6.1, 10 mg/kg/inj, i.p., Q14D 10
20 Treatments begin on day -1 with a loading dose of 21.2 mg/kg/mouse
4, Cis-platinum, 2 mg/kg/inj, s.c., 3 xwk (M, W, F) for 6 treatiments 10
Treatments began on day 1.
25

Testing schedule

Day -1: Randomized mice into control and treatments groups. Recorded initial
body weight of animals. Administered first treatments to antibody
groups. Dosing solutions were made. Treatments were blinded to the

30 technicians until the assay was terminated,

Day 0: Implant tumor. Ran bacterial cultures on the tumors implanted into mice.
Bacterial culture were negative for contamination at 24 and 48 hours
post sampling.

35

Day 1 Administered first treatment to the positive chemotherapeutic group.

Day 4: Recorded initia] tumor size measurements for tumor baseline on
matrigel. Continued to record tumor size and body weights on mice 2x /

40 week. Monitored the study daily and made potations of any unusual
observation on animals.

Endpoints:

. Initial body weight
45 Tumor size and body weight measurements



40 week. Monitored the study daily and nade notations
of any unusual observation on aninmals. Endpoints:
Initial body weight 45 Tunor size and body wei ght
measurenents 38 Exanple 8. Cripto rnabs that bl ock
ALK4 binding In order to assess whether Cripto-specific
nmonocl onal anti bodies can interfere with Cripto's
ability to bind to Alk4, the activin type | receptor,
we usEsampled: GripiopiabsthabblatkyALK4 binding a 293 cel I line

rﬁl;'gtih 5 ag'é*cﬂ%f PRSI Copd Pl fﬁ tné" K cgo ntertre
epi t ofi es g ba'%?‘ﬁgﬁ“éﬁp%@gﬁ@e?ﬁg%?n g o ctomeny
t hen%Ys%Pgas Fﬁ%ﬁmx’hﬁﬁm P PrectsFe ALkic ¥ e this S5 e,
rof *atel b sOFbRoel Wi « atad edea?%?seqt el 4agt:

for HA. Clone 21 (293-Alk4-21) was found to expr ess

hi gh B s s A caieg apipateid) hrtexprssies e drug, Buromycin, ata 10:1
untransfected 293 cells. To analyze Cripto-Al k4 bindin cg
by f | EHoclhedrsnsfecied cgllsygre #\leecg% i RyFQRaycisy Yt bgolonigs orm

Cripto (aa 1-169) fused to the Fc portion of human 1gG

( Cr defelopesy Wwaéhm @let o grpanded st thon analyzad forspfkApxpsgssion using
Crdel G Fc or control Fc protein was incubated wth _

3 105D Hloking 2nalysa TEHA, Clpre (&5 Al Ftsdgunio SEpmss high
total volune of FACS 15 buffer (PBS with 0.1% BSA). For
sdfp| xeleefblist Aomppreshie pontipl, prignddetadg83rdls, 59/

Crdel CG-Fc was preincubated with 50g/mM of each Crip

ant i body (IR arelyppCrimo-Alk¢hindme by dlow g3tpmey, fpunﬁcdrlsolqblc form of
Al19. A10. 30, A6.F8.6, AS.G3.5, A6.Cl2.11) on ice rior

to adbymandirinsy (a Ad6R)ised to B pastianef Waman leGdGrdpbEF v a n
FACS buffer and the bound 1?c protein was detected b

i ncubemplpypd: Appreximately) Sug/od oFCrdlG Rsar poutrol Fapretein) Wag sitcakated
20 goat anti-human 1gG (Fc fragnment specific) from
Jackswith Bxu081203-Adk4cA. ccFastyitector Warhinuted inaDuMathetiragaiFACS
fixed in 1% par af or nal dehyde in PBS, and anal yzed usi ng
stiandaiffer (PBS with 0.1% BSA). For samples conteining anti-Cripto antibodies, 5pg/ml

CrdelC-Fc was preincubated with 50pg/ml of each Cripto antibody (A10.B2.18,
A40.G12.8, A27.F6.1, AB.H3.1, A19.A10.30, A6.F8.6, A8.G3.5, A6.C12.11) on ice
prior to addition of the cells. The cells were then washed in FACS buffer and the bound
Fc protein was detected by incubating the cclls with a R-phycoerytherin-conjugated

20  goat apti-human IgG (Fc fragment specific) from Jackson Immunologics. Samples were
then washed again, fixed in 1% paraformaldehyde in PBS, and analyzed using standard
flow cytometry procedures. The results of the FACS assay are shown in Figure 3.

Some of the embodiments of the invention described above are outlined below

and include, but are not limited to, the following embodiments. As those skilled in the

25  art will appreciate, numerous changes and modifications may be made to the various
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flow cytonetry procedures. The results of the FACS
assay are shown in Fi gore 3. Sone of the enbodi nents
of the invention described above are outlined bel ow
and include, but are not limted to, the follow ng
enbodi nents. As those skilled in the 25 art wll
appreci ate, nunerous changes and nodificati ons may be
made to the various 39 enbodiments of the invention

wi t hcumbodissaie of g inversion svithous departing Gpmythrospicih\oé Hieiloygntiqn; It is
is intended that all such variations fall wthin the
scopédntended that plhspeh varghons Tebwidin the scop¢ efdheisvensionf each
publication cited herein is hereby incorporated by

r ef er ence Theientig discldBure bf eadh pablicatioo dijedthieerin is pereb¥ incarpdrgted by
binds to an epitope of Cripto conprised in the domain
spannefergnesmi no aci d residues fromamno acid 46 to
amino add 62 of SEQID NO 1 of SEQID NGO 2. 2. The
anti body of claim1l, wherein the antibody binds an

epi tope selected fromthe group of epitopes to which
anti bodi es produced by hybrtdomas selected fromthe
group consisting of A1082.18 and 83F6. 17 bind. 3. The
anti body of claiml or 2, wherein the antibody is
capabl e of internalizing :.ripto. 4. The antibody of
any one of clains 1 to 3 which is an antibody fragnent
selected fromthe group consisting of a Fab, a Fab',
and a F(ab)2 fragnent. 5. The anti body of any one of
claims 1 to 3 whichis a full length antibody. 6. The
anti body of any one of clains 1 to 3 which is a single
chain anti body. 7. The anti body of any one of clains |
to 6 which is conjugated to a chenotherapeutic. B. The
anti body of any one of clains 1 to 6 for use in therapy
in conmbination with a nonconjugated chenot herapeuti c.
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9. The antibody of claim7, wherein the

chenot herapeutic is selected fromthe group consisting
of a tunor-activated prodrug, a radionuclide and a
toxin selected from the group consisting of ridn,

di pht heria toxin and pseudononas exotoxin. 41 10. The
anti body of claim7 or 9, wherein the chenot herapeutic
is a mytansinoid. 11, The anti body of any one of
claims 1 to 10 which is human. 12. The anti body of any
one of clainms 1 to 11 which is nonoclonal, 13. The
anti body of any one of clains 1 to 12 which is

humani zed. 14. A pharmaceutical conposition conprising
at | east one of the antibodies of any of clains 1 to 7
and 9 to 13 and optionally a carrier. 15. The

phar maceuti cal conposition according to claim 14,
fChAHAS conprising a nonconjugated chenot herapeuti c.
16. The pharnmaceutical conposition of claim 14 or 15,
wherein the antibody is humani zed B3F6. 17. 17 Use of

an f any o of clains 1 to 13 or

?;rrpoél tq"g “&?ﬂ)?%ﬂ@“&f binds 40 an enitapg ?JGCFB‘P comprised in the
de;:r gmmﬂfsbmg ﬂmmafc dtid ﬂasiuubs ﬂ?mlé}gmblsa&dom Waminto acid 62 of
ant i 0 or a conposition
of anggér@"{ﬁq %ﬁr@’ﬁ@? 16 for the preparation of a
pharmaceutical conposition for decreasing tunmor growth
ih viyo. 19. The use according to claim17 g
dher cTp BHHBOR AERATL]. WHBEIE e aoligndy s aProRopg sifpeted fom the
glonz Id grbu;me{ 6fitopa € BEWhich 8Ribodies producsd lsmayb!ﬁlsuglcaewE Qélaéwhd from the

adder, uteri ne. ea and stonmac
t unor9 "BE'PP@S'SEQQQb%%,é%?@\a“%ﬁg’%lﬁ‘%%y of any one of

claims 1 to 13 or a conposition of any one of clains

4 to 16 f reparation of a phaynpaceutical
PB‘?PO# IGPﬂyTI 1 P2 MBsreingthe lm&égc’yr@oca@@plp of intemalizing

prol Itﬁa‘ﬁt@.tl on. 21. A net hod of nodul ati ng growt h of
tunmor cells in vitro in a sanple conprising the

4, The antibody of any one of claims 1 to 3 which is an antibody fragment selected
from the group consisting of a Fab, a Fab’, and a F(ab)2 fragment.

5. The antibody of any one of claims 1 to 3 which is a full length antibody.
6. The antibody of any one of claims 1 to 3 which is a single chain antibody.

T. The antibody of any one of claims 1 to 6 which is conjugated to a
chemotherapseultic.

8. The antibody of any one of claims 1 to 6 for use in therapy in combination with a
nonconjugated chemotherapeutic.

9, The antibody of claim 7, wherein the chemotherapeutic is selected from the group
consisting of a tumor-activated prodrug, a radionuclide and a toxin selected from
the group consisting of ricin, diphtheria toxin and pseudomonas exotoxin.
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step of adding to the sanple the anti body of any one of
clains | to 13 or the conposition of any one of clains
14 to 16. 43 SEQUENCE LI STING <110> Bi ogen, Inc.

Sani col a- Nadel , Mchele WIlians, Kevin Schiffer,
Susan Rayhorn, Paul <120> Cripto Bl ocki ng Anti bodi es
and Uses Thereof <130> Al117 PCT <140> not assigned yet
<141> 2002- 04- 16 <150> 60/ 286, 782 <151> 2001- 04- 26
<150> 60/ 293,020 <151> 2001-05-17 <150> 60/301, 091
<151> 2001-06-26 <150> 60/367,002 <151> 2002-03-22
<160> 2 <170> Fast SEQ for Wndows Version 4.0 <210> 1
<211> 188 <212> PRT

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

The antibody of daim 7 or 9, wherein the chemotherapeutic is a maytansinoid.

The antibody of any one of claims 1 to 10 which is human.

The antibody of any one of claims 1 to 11 which is monoclonal.

The antibody of any one of claims 1 to 12 which is humanized.

A pharmaceutical composition comprising at least ons of the antibodies of any of
claims 1 to 7 and 9 to 13 and optionally a carier.

The pharmaceutical composition according to ciaim 14, further comprising a
nonconjugated chemotherapeutic.

The pharmaceutical composition of claim 14 or 15, wherein the antibody is
humanized B3F6.17.

Use of an antibody of any one of claims 1 to 13 or a composition of any one of
claims 14 to 16 for decreasing tumor growth in vitro.

Use of an antibody of any one of claims 1 to 13 or a composition of any one of
cdlaims 14 to 16 for the preparation of a phammaceutical composition for
decreasing tumor growth in vivo.

The use according to claim 17 or 18, wherein the tumor cell is selected from the

group consisting of breasl, testicular, colon, lung, ovary, bladder, uterine, cervical,
pancreatic, and stomach tumor cells.
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<213> Hono Sapien <400> 1 Met Asp Cys Arg Lys Net Ala

Arg
Ile

Phe Ser Tyr Ser Val Ile Trp lle 15 10 15 Mt Ala
Ser Lys Val The Qu Leu Ay Leu Val Ala Ay Leu Ay

20 25 30 Hs @n GQu the Ala Arg Pro Ser Arg Ay Tyr

Leu
Au
Arg
Asn
Cys
Ser
100
Leu
Trp
20e
Val

Pro
Val

Ala Phe Arg Asp 35 40 45 Asp Ser Ile Trp Pro Gn

GQu Pro Alalle Arg Pro Arg Ser Ser 50 55 60 Gn

Val Pro Pro Net Ay Ile Gn "His Ser Lys Qu Leu

Arg 65 70 75 80 Thr Cys Cys Leu Asa Ay dy Thr

Met Leu Gy Ser Phe Cys Ala 85 90 95 Cys Pro Pro

Phe Tyr Ay Arg Asn Cys A u H's Asp Val Arg Lys

105 110 G u Asn Cys Ay Ser Val Pro His Asp Thr Trp
Pro Lys Lys Cys 115 120 125 Ser Leu Cys Lys Cys

Hs Ay Gn Leu Arg Cys Phe Pro A n Ala 130 135 140
LUse ofran aBitipody of duypon@l of dairos Vb 18er a/compaisitioniob anyeone of

Lims, 015, 18127 o oo, oF o BEdlafa o RREfR for ne

Greatrhérd oyndesired Sullproliferatisnn Ser Tyr Tyr 180 185

<210> 2

21

A method of modulating growth of tumor cells in vitro in a sample comprising the
step of adding to the sample the antibody of any one of claims 1 to 13 or the
composition of any one of claims 14 to 16.
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<211> 188 <212> PRT <213> Honp Sapien <400> 2 Net Asp
Cys Arg Lys Met Val Arg Phe Ser Tyr Ser Val Ile Trp lle
151015 Net Alalle Ser Lys Ala Phe Gu Leu Ay Leu
Val Ala Ay Leu Ay 20 25 30 H's Gn Gu The Ala Arg
Pro Ser Arg Gy Asp Leu Ala the Arg Asp 35 40 45 Asp
Ser Ile Trp Pro @n GQu Gu Pro Ala lle Arg Pro Arg Ser
Ser 50 55 60 dn Arg'Vval Leu Pro Net Ay Ile Gn H's
Ser Lys Qu Leu Asn Arg 65 70 75 80 Thr Cys Cys Leu
Asn Gy Ay Thr Cys Met Leu Qu Ser The Cys Ala 85 90
95 Cys Pro Pro Ser Phe Tyr Ay Arg Asn Cys Qu His Asp
Val Arg Lys 100 105 110 Ser Val Pro
His Asp Thr Trp Leu Pro L%&@E&%’&Tﬁé 120 125 Ser
<110LBi0genl yEndys Trp Hs Ay G n Leu Arg Cys Phe Pro G n
© Al s8ah38o1d3%dkl) MBRelkeu Pro Ay Cys Asp Gy Leu Val
MetWiAdpadk y Hdvdnl eu Val Ala 145 150 155 160 Ser Arg
Thrigbdéfery f48g2Pro Pro Ser Ala Arg Thr Thr Thr Phe net
1634 P8%275°* Y eu Ala Gy Ile Cys Leu Ser Ile Gn Ser

<124y rCr-Dérco Blocking Antibodies and Uses
Thereof

<130> All7 PCT

<140> not assigned yet
<141> 2002-04-16

<150> 60/286,782
<151> 2001-04-26

<150> 60/293,020
<151> 2001-05-17

<150> 60/301,091
<151> 2001-06-26

<150> 60/367,002
<151> 2002-03-22

<160> 2
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 188

<212> PRT

<213> Homo Sapien

<400> 1

Met Asp Cys Arg Lys Met Ala Arg Phe Ser Tyr Ser Val Ile Trp Ile
1 5 10 15

Met Ala Ile Ser Lys Val Phe Glu Leu Gly Leu Val Ala Gly Leu Gly

20 25 30
His Gln Glu Phe Ala Arg Pro Ser Arg Gly Tyr Leu Ala Fhe Arg Asp
35 40 45
Asp Ser Ile Trp Fro Gln Glu Glu Pro Ala Ile Arg Pro Arg Ser Ser
50 55 . 60

Gln Arg Val Pro Pro Met Gly Ile Gln His Ser Lys Glu Leu ‘Asn Arg
65 70 75 890

Thr Cys 2ys Leu Asn Gly Gly Thr Cys Met Leu Gly Ser Phe Cyg Ala

85 90 95



d—a

180 185 Sequence L| stl ng The 188 am no acid sequence
for CR1is as follows [SEQ ID NO 1]:

MDCRI (F ARFSYSVI W N | SRVFELGALVAGL GHQEPARPSRGYLAPRDDS S
| WPQHEPAI RPRSSQRVPPME QHSKEL NRTCCLNGGTCMLGSFCACPPS
FYGRNCEHDVRRENCGSVPHDTW. PKKCSL CKCWHGQL RCFPQAFL PGCD
GLVMDEHLVASRTPHLPPSARTTTFMLVGAE CLSI QSYY The 188 ami no
acid sequence for CR-3 is as follows [SEQID NO 2]: 10
NDCRKMVRFSYSVI W MAI SKAFEL GL VAGL GHQEFARPSRGDL AFRDDS

| WPQEEPAI RPRSSQRVL PMA QHSKEL NRTCCLNGGTCMLESFCACPPSF
YGRNCEHDVRKENCGSVPHDTV\L PKKCSL CKCWHGQL RCFPQAFL PGCDGL
CYS\RERETASRT PRSP PEART T ARE AICCEF (B s A% Val Arg Lys

110
Glu Asn Cys Gly Ser Val Pro His Asp Thr Trp Leu Bro Lys Lys Cys
115 120 125
Ser Leu Cys Lys Cys Trp Hig Gly Glan Leu Arg Cys Phe Pro Gln Ala
130 ' 135 140 _
Phe Leu Pro Gly Cys Asp Gly Leu Val Met Asp Glu His Leu vVal Ala
145 1590 155 160
Ser Arg Thr Pro Glu Leu Pro Pro Ser Ala Arg Thr Thr Thr Phe Met
165 170 175
Leu Val @Gly Ile Cys Leu Ser Ile Gln Ser Tyr Tyr
180 185

s e e e

<210> 2

<211> 188

<212> PRT

<213> Homo Sapien

<400> 2 -
Met Asp Cys Arg Lys Met Val Arg Phe Ser Tyr Ser Val Ile Trxp Ile
1 5 10 15

Met Ala Ile Ser Lys Ala Phe Glu Leu Gly Leu Val Ala Gly Leu Gly
20 25 30

Hig Gln Glu Phe Ala Arg Pro Ser arg Gly Asp Leu Ala Phe Arg Asp

15 40 45
Asp Ser Ile Trp Pro Gln Glu Glu Pro Ala Ils Arg Pro Arg Sexr Ser
50 558 60

Gln Arg Val Leu Pro Met Gly Ile Gln His Ser Lys Glu Leu Asn Arg

65 70 75 80

Thr Cys Cys leu Asn Gly Gly Thr Cys Met Leu Glu Ser Phe Cys Ala

85 90 95

Cys Pro Pro Ser Phe Tyr Gly Arg Asn Cys Glu His Asp Val Arg Lys
100 105 110

Glu Asn Cys Gly Ser Val Pro His Asp Thr Trp Leu Pro Lys Lys Cys

115 120 125
Ser Leu Cys Lys Cys Trp Hig Gly Gln Leu Arg Cys Phe Pro Gln Ala
130 135 140

Phe Leu Pro Gly Cys Asp Gly Leu Val Met Asp Glu His Leu Val Ala

145 . 150 . 155 160

Ser Arg Thr Pro Glu Leu Pro Pro Ser Ala Arg Thr Thr Thr Phe Met

165 170 175

Leu Ala Gly Ile Cys Leu Ser Ile Gln Ser Tyr Tyx

180 185
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Sequence Listing
The 188 amino acid sequence for CR-1 is as follows [SEQ ID NO: 1]:

MDCRKMARFSYSVIWIMALSKVFELGLVAGLGHQEFARPSRGYLAFRDDS
IWPQREPAIRFRSSQRVPPMGIQHSXELNRTCCLNGGTCMLGSFCACFPS

FYGRNCEEDVRKENCGSVPHDTWL PKKC SI.CKCWHGQLRCFPQAFLPGCD
GLVMDEHLVASRT PELPPSARTTTFMLVGICLSIQSYY

The 188 amino acid sequence for CR-3 is as follows [SEQ ID NO: 2}:

MDCREMVRESYSVIWIMALSKAFELGLVAGLGHOQEFARPSRGDLAFRIDS
IWPQEEPATIRPRSSQRVLPMGIOHSKELNRTCCLNGETCMLESFCACPPSY
YGRNCEHDVRKENCGSVPHUTWLPRKC SLCRCWHGQLRCFPQAFLPGCDGL
VMDEHLVASRTPELPPSARTTTFMLAGICLSIQSYY



