CRI PTO BLOCKI NG ANTI BODI ES AND USES THERECF Rel ated 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 60/301,091, filed June 26, 2001, which
is a5 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, 2001. The entire disclosure of each of the aforesaid patent
appl i cations are i ncOREBIABLOCIMNG ANTIBODIES AL USESFHBEREQF Fi el d of
the Invention 10 The present inveg%hﬁqiéehgyF%EgeneralIy to the fields of
genetics and cellular and nol ecul &I*BForBYY*"Mre particularly, the

nventi on relates 1o, anthodles hicBDLI%A Ry ARGNMIRILLaLR,AG,S! nal i ng

of Cripto, kits conprising such antibodies, whi'ch use the
anti bodi es. Background of the venut | LPto i Il ,surface
protein of 18?55%?H%MQ%TH1’egfggﬁgﬂégggHﬁgﬁﬁiggéTﬁbﬁé@?%ﬁ@ﬁmﬁ%{a cDNA
screen of human enbr.yonj ¢ I,Gl i brary I gcogjcola.et al., 1989,
IEO 0. . vl . camygongy Saker (8 BRRR: MR ML AT T R et cast
two notable donmins: .a cystejne-ri {n, and i first
characterizedCﬁgmggﬁ?ﬂﬁPm{gﬁi$3§¢&géﬁﬁﬂggg&ﬂﬁnﬁﬁnl%%q@g?dgfﬁﬁFegromﬁh
factor (EGF) famly. Cript.o s orjginally 20 classified.as a,menber of
the EGE fam | §iperieideatyt hediogmd P mmpbcinmaBromoresa BaELN: anal ysi s
showed t hat Crigto did not bind any of the known EGF receptors and its
EGF- 1 i ke domaffi*S#€ actual |y divergent fromthe EGF fanily (Bianco et

al., 1999, J. Biol. Chem, 274:.8624-8629). The (Cripto signaling pathway
has remai ned el usive despite cﬁﬁgFﬁéggdég}Pﬁ}E§¥¥@ﬁtion, with the
| i teraturegoesuppor t TRgprésehtiiv@hiiitelofes gavalato W fifley épendtiad MaayBylar and

including a MAP ki nase pathway (DeSantis et al., 1997, Cell Gowth

Differ., 8:12&wlckulkPEblogKavitRpa@itulaly, thelPR@#tionTelalds @ antibdiReiiwhich bind to
272: 3330-3335), the TG~ (3 pat hway

and modulate the signaling of Cripto, kits comprising such antibodies, and methods

which use the antibodies.

Background of the Invention

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 J., 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 domain 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 several different pathways,

including a MAP kinase pathway (DeSantis et al., 1997, Cell Growth Differ., 8:1257-
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(Gitsman et al., 1999, Devel opnment, 127:921-932; Schier et al., 2000,
Nat ure, 403:385-389), possible interactions with the Wit pat hway
(Sal onon et al., Endocr Relat Cancer. 2000 Dec; 7(4):199-226; and cross
talk with the EGF pathway (Bianco et 5 at., 1999, J. Biol. Chem,
274:8624-8629). U.S. Patent 5,256,643 and two divisional applications
related thereto (U S. Patents 5,654,140 and 5, 792,616), disclose a human
Cripto gene, 4%pKenpnetabi h797ahBioldpherbddpésih B30k thst IF-Bpsthwidat ent
5,264,557 and three divisional applications related thereto (U S. to
Pat ent s 5, 620{@@6martet 650728 Develnpn&il.d34:935932; Seliierct als @0E0, Miafiem
Cripto-related gene and protein. Also disclosed are anti bodi es which
bi nd to t he CA0PHI85-388), avsiblpintraelionsiyath thed@ntpsthvery dSdomeragstal. yndbérndi ng t o
the Cripto protein itself. Cripto protein overexpression is associated
wi t h many t unBelat @gesr. 2000 EleadiAg 99-BUE; ambdrodsitaik withl thedEGHT prttotay (Brstd atul ar ,
colon, lung, ovary, bladder, uterine, cervical, 15 pancreatic, and
stonmach), as dermepsirkitkeChiy., PTR6268620)ni ng of human tissue with rabbit
pol ycl onal anti bodi es rai sed against snmall cripto peptides. Panico et al
., 1996, Int. J. @snPagnt 5B56,6431and6wo Byisivealapplihtions 1988d thdre@aUH| ogy,
185:108-111; De Angelis et al., 1999, Int J Oncol ogy, 14:437-440. The
art is ther ef batents H6HERD and 5/703656)afiscloe@nburadnl Criygo gane STripte protetn, amhd/ or
preventing such overexpression, nodulating Cripto 20 signaling, and
nmodul ati ng t hentitetisempuipees of Cripto expression (i.e., pronotion and/or
mai nt enance of cell transformation). Sunmary of the Invention The present
i nventi on provi desUSopadnt 4)264,b5Wknd shrevdi cikioss) egplicativak kejatdd theletb @UGSK | pt O,
and net hods of maki ng and using such antibodi es. The invention al so
provi des 185 pmbatbdd2ESc6\\5 6801285 i 3,854 Gp9)pdieciosaatuimacGtiptbeclftd péne
signaling or protein interaction, e.g., an antibody which binds to Cripto
such that theasd go@in. Bésulidcicagt di¢ anthadignaiiei ind wittey @ajitb-odlated privedrupt 0 i s
nodul at ed downward. The invention al so provides antibodies which bind to
Cripto and Dbl aékotichss ieadt®F ditiding o the Cnp@prélein tkedf. and ALK4. The invention
al so provides anti bodies which bind to Cripto and nodul ate tunor growt h.
Cripto protein ovetexpression is associated with many tumor types (including

but not limited to breast, testicular, colon, lung, ovary, bladder, uterine, cervical,

15  pancreatic, and stomach), as demonstrated by immunostaining of human tissue with
rabbit polyclonal antibodies raised against small cripto peptides. Panico et al ., 1996,
Int. T. 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 preventing such overexpression, modulating Cripto

20  signaling, and modulating the consequences of Cripto expression (i.e., promotion
andibr 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 modulate Cripto signaling or protein interaction,

e.g., an antibody which binds to Cripto such that the signal resulting from a protein
. 2 -



The invention also provides anti bodies which bind to Cripto, nodul ate
Cripto signaling 5 and nodul ate tunor growth. The invention al so provides
anti bodies which bind to Cripto, block the interaction between Cripto
and ALK4 and nodul ate tunor growh In one aspect of the invention, the
anti body of the present invention specifically binds to an epitope
selected fromthe group of epitopes to which anti bodies A6C12.11, A6F8.6
( ATCC ACCESSI @nerpihion Pivh-Gipisls modFiated davenwanB Fihe3oventi@Gsoprgvideeantihgdies
ACCESSI ON NO. PTA-3317), A8H3.1 (ATCC ACCESSI ON NO. PTA-3315), AS8H3. 2,
A19A10. 30, AlGBEhIIATTEtAECERE: OhinN@actiPTPet@8hIGriptod@iaFd . K4. ThaTCC

ACCESSI ON NO. PTA-3310), A40Gl2.8 (ATCC ACCESSI ON NO. PTA- 3316),

A2D3. 23, A7Al@&v28tionAS0PréyideA i Bod sl OhichAtibdED. Oripto Al A Riulk6:, tuwAd7ERIRth2 8,
Al7Gl2.1 (ATCC ACCESSI ON NO. PTA-3314), Al7H6.1, A18B3.11 (ATCC 15
ACCESSI ON NO. TRT Awasiba Jajso AlcStdRs ahtib&B4s6vHich HiAMECHACCHESIEBICNGto sERAling3319) ,
B6G7. 10 (ATCC ACCESSI ON NO. PTA-3313), BI1H8.4 bind. In another aspect of
t he i nvent bon and meddatt ninod growdth. Theinpergios alko provided antbodies peéidhfhiadbl y bi nds
to an epitope in the ligand/receptor -binding domain of Cripto. Cripto

can be sel ect enlipia; blatlRe IntérftiGh bddwda Cripro owd AR Band SioQuiaid tNabrdrowthn a nor e
20 particul ar enbodi nent, antibodies that specifically binds to the
epitope in the |iBamdaseerptieinvahtio he atlibody of thoygtssaicinfepriorexacifitaly
A6C12. 11, A6F8.6 (ATCC ACCESSI ON NO PTA-3318), A8G3.5 (ATCC ACCESSI ON
NO. PTA-3317) bindA1O#4d &pifdPe seBidd frinAdeGroud@CefifsipeiNoMRichRhdb@Eidt F)6C1A27,F6. 1
(ATCC ACCESSI ON NO. PTA-3310), A40Gl2.8 (ATCC ACCESSI ON NO. PTA-3316), 3
Al7Gl2. 1 ( ATCRRECESBCOMMNESSRDANEE PAA, 333 ATA1.19, ASNIGC, ALEESAUTAE NO.
PTA-3312) and 136G7. 10 ( ATCC ACCESSI ON NO. PTA-3313). In one enbodi nent
the epitope tACoUHSSIONMD. #Tii-is0d) AsSHBT (ADTEC IEESSION MeRTA@I15hi nd is in
an EGF-li ke domain. Antibodies that specifically bind to the epitope in
the 5 EGF-I|i ksmicmisaionsd, adenhis (ance ACCESSION O, HTA-281Q61A2786.§ ATCC
ACCESSI ON NO. PTA-3316), A81-13.1 (ATCC ACCESSI ON NO. PTA-3315), A27F6.1
(ATCC (ATCC ACCESSION NO. PTA-3310), A40G12.8 (ATCC ACCESSION NO. PTA-

3316), A2D3.23, A7A10.29, A9GS.9, A15C12.10, A15EA.14, A17A2.16, A17C12.28,
A17G12.1 (ATCC ACCESSION NO. PTA-3314), A17H6.1, A18B3.11 (ATCC

15 ACCESSION NO. PTA-3312), A19E2.7, B3F6.17 (ATCC ACCESSION NO. PTA-
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 bindﬁg domain of Cripto. Cripto
can be selected 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, ABH3.1 (ATCC ACCESSION NO. PTA-3315), A27F6.1 (ATCC

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



ACCESSI ON NO. PTA-3310), B6G7. 10 (ATCC ACCESSI ON NO PTA-3313), Al7Gd2.1
(ATCC ACCESSI ON NO. PTA-3314) and Al 8133.11 (ATCC ACCESSION NO
YrA-3312). 10 In another enbodi ment the epitope to which the anti bodies
of the present invention bind is in a cys-rich domain. Antibodies that
specifically bind to the epitope in the cys-rich domain include but are

t limted , S . :
(AToc Acoesst BN BYR G 4B sin AR Ra ST A oo e °
the epitope t Qi §t53t19)ea“§?€!@29§25?8%%.5@%&%@ETA"EWW' on bind is in

e e R Rl
e gt of BEFRANE e Ay BIF AL T T
e 1c, 20 i relait niiihe s dERDAC e NBEE T

o onal ng isﬁgw%§§$ké§§kzgﬁc eis gﬂwjﬁiﬁgﬁﬁ% Capae s
( ATCQ ACCESS1 ; : , . C O! A- 3315) ,
TS AT T AR A
epi Ito ope in anié@f?@‘?%mg@ﬁﬁoggﬁﬂﬁ%ag"n“*glgﬁﬁi%?&é}?éﬁg‘&&gﬁ%@}r

present inventj contenpl ate anti bodi es which binds specifically
to Cripto an@lcgﬁé%ﬁ?%e interaction between Cripto and ALK4. Anti bodies

that bind 5 ifjcally t i pt d bl . bl.acki h
A g%r glct: A gmﬁgf e el Boif et ope o B ptes B e o,

. ACCESSI NO. PTA-3317). 178. AT | NO.
PTA-3318) and 1%8’&"?.‘” 15 1) %CYS'Hgg g%%‘&l ﬁéﬁ}omtcﬁ@m(%%%(ba@ggg %)gélf: REPBr esent
I nvention whi ?nhthlglcpsggchs 0%1%{nfilllc l?clelb}./lt grg not it % toagfbAalIb%O,C 2‘?@?& FA'P(EC

ACCESSION NO. PTA-3317), A6F8.6 (ATCC ACCESSION NO. PTA-3318) and

A6CI12.11.

15 In another embodiment the epitope to which the antibodies 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, include but are not limited to,
A40G12.8 (ATCC ACCESSION NO. PTA-3316), A8H3.1 (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



bl ocking the interaction between Cripto and ALK4 bind to an epitope in an
EG--1i ke 10 domain or a cys-rich domain of Cripto. In another aspect, the
present invention corritenplates antibodies which bind specifically to
Cripto and are capable of nodul ati ng tunor growth. Antibodies that
specifically bind to Cripto and are capabl e of nodul ating tunor growth

saGr 10 ( Archi” Rk bRt PR O R MBI N

PTA-3317). -1p,91 Opyﬁqugﬁg A Recanti bodies of the present |pvent|on
Ip

whi ch bind speci 0 and are capable of nDduIatlng t unor

groveh bind {0 an A0l ka0s i FEEC KGRI AL S XRA LD HRIALN Of

Cripto. In yet ano aspec rese |nven 1 on CO

ant i bodi es th% to%d glocl%&Qhés 1%%9acéé)caclt\!a ent(p gp anHt Iﬁ4wﬂxl ?bodleaﬁﬁag ?9@ bl'e of

nodul ati ng Cklp 0 Si capa I'ng tunor

grow h. Anti bodi a eC|f|ca re ¢ pable
of nodul atlgngs cuc%lan bnﬁac?landar,eca a(ljs cva%lbg)ﬁlug thelntg'aQ1onm]}3t/e %nuqta g t unor

e Capa

%ﬁ%gblbg R o Bt f%ﬁ&%@?ﬁ@%ﬁ@%&&ﬁ? R on
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O pto signal PRECS 5%%5%‘5@#5%@5“% E&%&gflﬁ‘é‘&g@fifj‘%n? ABREDYieh bi na
%_‘ét :Qnﬁf 'hte_?:’ggfaﬁ??les e I?J‘P%g‘é‘ﬂgh i et @Hdsc%ﬁ?’@?f@f a1 %Ptﬁﬁﬁo o ciPale B ch
“hter acti on bEPREtE e ReE heven Gk s ARRLNRL R ekt EOE e
nodul ating tu gromﬂh ﬁﬂtlbod &3 that specifically bind to Cripto,
which are 8ap§%?% 8t 6o ﬁ@mPﬁ ffPeraction between Crlpto and ALK4,

and which are cap e of nodu atln tu rowth. inclu L. ar not
linited to ABG3.5 R‘T‘&%f R ERRD g%'f‘ﬁ“?“"feﬁ aﬁ‘h“’é’g‘r‘? H‘éhﬁ’c&'ﬁi ment ,
t he present inve. ovi des_an t|bo rqoduced b brldona

et oo T ontheR DAy Bl a8 Bre MR Bl AR Bt TP TR

specifically bind to Cripto and are capable of modulating tumor growth include but are
not limited to, A27F6.1 (ATCC ACCESSION NO. PTA-3310), B6G7.10 (ATCC
15  ACCESSION NO. PTA-3313) and A8G3.5 (ATCC ACCESSION NO. PTA-3317).

In one embodiment the antibodies of the present invention which bind
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.lati.ng tumor
growth, include but are not limited to A27F6.1 (ATCC ACCESSION NO. PTA-3310}.

In one embodiment the antibodies of the present invention which bind

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

n



3318), A8G3.5 (ATCC Accession No. PTA-3317), A8H3.1 (ATCC Accessi on No.
PTA- 3315), A10B2.18 (ATCC Accession No. PTA-3311), A27F6.1 (ATCC
Accession No. PTA-3310), A40Gl2.8 (ATCC Accession No. PTA-3316),
Al7Gl2.1 (ATCC Accession No. PTA-3314), A18B3.11 ( ATCC Accessi on No.
PTA-3312), B3F6.17 15 (ATCC Accession No. PTA-3319) and B6G7. 10 (ATCC

Accessi on No. CE E@le g? En%)iulatmEh@m@rrgTb\ptﬂ@hﬁ% eﬂﬂBE& R0 FerllileMRBklLR 1 NCl ude

but are not I| nmonocl onal , pol ycl onal, humani zed, chinmeric and
human anti bodigs CHH&%Jggqﬁﬁ&)lnventlon al so prOV|des for a conposition
for adm nistration to a ect having a tunor that expresses Cripto

conprising at |easf H{é[‘ﬁ}%r& Eot At [%rpﬁﬂf iftventiof o@rﬁéﬁ%@@ﬂnﬂ@&&%mérﬂmﬁd nor e

particul ar enbodi e e subj ect uman. e conposition nmay include a

pharmaceut | cal o ROPRIcHE y ﬁﬁ'aﬂe' SPiote ot BfociRE &mgkﬁam%@ BRftoahPve

can be conjug erapeuti c agent-or rOVI

corbi nati on_ wigylic,2, Do anwgg,taﬁg ERBABLNE ﬁ&ﬁdwﬁgu?n@%%?m jated in

anot her aspec 'AVERLION ar e met ating growth of

tunor cell n n I th

sgrrpl e t hz I(: \é{ortg?lﬁ %ﬁ%%? %(r:[r%) [ beg’%%rab%w‘%lbﬁs%ﬁlg #tgglrlrtg{agt ngc{a%%gﬁ ?ret hgds

f dul at Qfcd el |

the step of | aanPA op it Mg Sl HRodtng Ry PR ETRRETR 181 1O

conposi tions d Crf%ﬁOA?B?ﬁZATbEA.dﬁ&ﬁbﬁ%&?% qg ment the subject is
0

hunan. Anot hef' aspect invention are net S of treating subjects

having a tumor el er-%xoe{r%gé%slpgs LRI2.60 ravﬂe@g? AR SHELLAG, Lo

the subject the c BEVE PR an anou

Co

accept abl Qlex i ES"% Rt aa%%rﬁﬂlgs%%e'ﬁﬂﬁsga AL of RaRIIAT ML GRNo PTA.
d ti bodi

ot her aneudRE agenf%‘?f%#?c eSS Fradfh: fesen?'??xﬁégﬁf?ﬁ%%nﬂo

particularly ﬁif%'ls algﬁg&% H‘dtgA QLW %Ats%ﬁfgmaﬁké B (ARG RbcelE&At i ng

a subject (i.e Fomror
No. PTA-3310), A4OG12.8 (ATCC Accession No. PTA-3316), A17G12.1 (ATCC
Accession No. PTA-3314), A18B3.11 (ATCC Accession No. PTA-3312), B3P6.17
15 (ATCC Accession No. PTA-3319), and B6G7.10 (ATCC Accession No. PTA-3313).
The antibodies of the present invention include but are not limited to
monoclonal, polyclonal, humanized; chimeric and human antibodies.
The present invention also provides for a compaosition 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.



15 tunor cell is selected frombreast, testicular, colon, |lung, ovary,
bl adder, uterine, cervical, pancreatic, and stomach tunor cells. In yet
anot her enbodi nent, the present invention contenpl ates nethods of
determ ning whether a tissue expresses Cripto, conprising the step of
anal yzing tissue fromthe subject in an i Mmunoassay using any of the

anti bodi es descri bed, abaye, A 882 e%Pé}ttﬁefEHLe%gfm%rn%tﬂB‘aE BOHSauPin

det erm ni ng whet her Cef're 1 e gver expresses I'pto, conprisi nE) t he
step of analyzing the cell lLine in an jnmunoass usi n f

anti bodi es de?@?‘%ﬁ%&mg%‘{fg? THESY aasﬁ@p%tcﬂlgpnsérgp[g%ftgp %f:‘qa%fi lﬁé}/ﬁ) tﬁ%n ?eon are

set forth in reater.d%ggil ? Iagwin the Detail ed Description of the
| nvention. 25 WPPRYPIBRSET '%t O of the Invention 7 Antibodies that

specifically bind Cripto,and thejr, uses for nodul ating Cripto .

si gnaling or prot efg‘ﬁolc?ﬁl@m?@ﬁqé’fﬁm%[‘h‘ﬁ%s(?fmﬁfl'ﬂ%twgtgﬁ%w ﬁf@?’%&ﬁ%ﬁ" Bet Reen
Cripto and ALK4,  and/or . nodul at he. growt h. of tupor cells have bheen

di scovered® VASTWFE C@P@?&@s‘gﬁ‘ep cﬁﬁ%‘i"'\?&fgq"é@ tq the publssb "fffe&téYcl PR ?T:O

Cri pto have been discovered, |ncl Udili?f’gf forwg?q?xarrpl e, . ant.i bodi es t hat
speci fical |y BPRePstionsdesaied apryei Mt 3 PrEtiqui 3 SmEod e earbIs Y™ donmi n of
either a native Cripto protein aor a denatured formof Cri {30; ant i bodi es
Lhat  bind an EGF. ARIBETBIFS 9 heameepuon g et Foatie OBp bine (Hg:
fromabout 3 to about 20 amino acjds) fromthe region &lon%i si,ng anm no.
aci d resi dues heboYeHAMESsC{ARIY RIMRESING pATINIYATIRG thp Sibirchihg SBRRSLPe Cripto
signalling; antibodies that bind Cripto_and 10 dul ate tunor cell

growt h; and adescEbrd beve Hap eectiye %O‘G-i%?@osﬁ@ﬂ{h%é?‘@mﬁsi’ﬁ{% maé’i“b‘ll‘m‘éijﬁ ng,
and nodul ate tunor cell growth. These antibodies are sel ected usjng
convent i ondl - Phariragquically aacrstabls exd RIS APYRpicH EPIERIcE &0 MMOMERPHIECt he

| i gand/ receptor binding domain, nodulate Cripto signaling, or nodul ate
tunor cel | gr &gfnts anggetibedien adminigeradin combigating vk navfémwg@?% in the

t herapy of malignant or benign 15 tunors of manmmal s where the growth

rate of the t GhERotiaiIcEYs 38™8n abnormal rate for the normal tissue) is

at least partially dependent upon Cripto. Abnornal growh rate is
The methods of the present invention are particularly Useful in modulating

growth of tumor cells and/or treating a subject (i.e. a human) having a tumor where the
15  tumor cell is selected from breast, testicular, colon, lung, ovary, bladder, uterine,
cervical, pancreatic, and stomach tumor cells.

In yet another emboditment, 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 Cripto,
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 set forth in greater detail below in
the Detailed Description of the Invention.

25 Detailed Description of the Invention
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a rate of growth which is in excess of that required for normnal
honeostasis and is in excess of that for normal tissues of the sane
origin. Definitions 20 Various definitions are nade throughout this
docunent. Mbst words have the nmeaning that would be attributed to those
words by one skilled in the art. Wrds specifically defined either bel ow

Sy > e - i i the~cont ext
or el sewhere in thjsadacupen °§E§@g%§ﬁ§géﬁ&bquﬂQﬁB&kﬁﬁgh&ﬂhge §Rgt ex

of the present invention as as are typica un st'ood by

thos_e skilled sf.[gHalﬁ @r Blrotein iﬁte‘?ﬁ%ﬁ %ﬂj/&}%ﬁcﬁt!klﬁle ihéﬁcﬁ&rﬂ%ﬁeﬁaﬁ %BB'QBM 2 a
physi cal |y cont’ gudus® portion of 'the primary structure of a bionolecule.
'n th ¢ . . o . . . . ¢
e ne . P OBGh I Pl 8| A SRR RSN PEE T on ©
o el fuslGAUIOh R bl 1 U BIBLEGUES suddifl cont [ | but es

€
to a known or suspec on o I onol ecul ée.

co-extensive Wbl ! SOhans. Bl BOLKLADS 4 NELE0kon ARER S, PRY:,AL 80 ing

incorporateapor Yonol ecu a | S C
particular region, n.additiop.to all. or part af. th . regiqn.. npl es
D L otern donkdftn of BuRfahdtvg Brib@ ofbiin Bl ¢ fifhtun rory Syl BB ALT

dorm 1 (SPaTSLOMERRA S5 b S oS E AR Pl H P,
L neTeT e e v F SRRk 5 ISR g 1
From about 1 SLRAtBY FEPpan RbfiF BepRTendute aroierich B Spa CRBRRG & oro,
dormi n of 1o eehh i eeedsliRen v M BRS « PaRSBRin T emhue 75 (o
GR35 (SEQ 1 D RO Ecpt meReis b enl Ml o e st Lo c L pans.
o, XA e AR S Ul e R R S8
exanpl e, - many , IRNOGLANA! AP G S5 0ink P GRS Und WP BLLED have been
The methods of this invention are uscful in the therapy of malignant or benign
15  tumors of mammals where the growth rate of the tumor (which is an abnormal rate for
the normal tissue) is at least partially dependent upon Cripto. Abnormal growth rate is
a rate of growth which is 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 art. 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.



20 identified as binding to the EGF-1ike or cys-rich domains.

Addi tional ly nonocl onal antibody A10132. 18 (ATCC ACCESSI ON NO PTA-331
1), 133176.17 (ATCC ACCESSI ON NO. PTA-3319) and Al17AZ. 16 have been
identified as binding to an epitope forned in a donmain in the region
spanrung am no acid residues 46-62, upstream of the EG-1ike domain. See

Exampl e 3 bel ow. %s %Qcii Lope 4 Qte%erfébﬁ%%éﬁﬁﬁ%%%‘%nwg% E&ﬂp&ﬁh@ s an

epi t ope, whether formed in the con proteln, or

the denatured Cripto protein, to i-ch anti bodi & . hi.n sed
hor e m ot e 1 BTTHE SRS ACA o Sl e Bl PR IR, TRYGoR Ml andeyl o
anti bodi es, and _Fab, Fab' ab) 2, .and ot her,fragments thereof. Conplete,
intact 5 ant F%&foélépi)ﬁ’ﬁ B%Eé a%‘%]? h‘é{ﬁéeqﬁ%’tcc P{tﬂi‘ttpé “fo, monocl onal
anti bodi es such as, nuri he .nopocl opal antibodi e ol vcl onal. anti bodi es,

& R Fpbarren g st oL kol

?hi Mer | ? ant i bodi €& Uh ant bodi es. vari ous
ornms of antihodi es. . may be produced using. standard .reconbi nant DNA
t echni ques? ( 't‘@flmz?ﬁ'&g ] "‘ﬁg‘t"gf' i S“ﬂ%{’fﬁﬁ gu“gtﬁ‘gl Of%@%l%?lecu%g Erﬁo)mmﬁé?ay Sanpl e,
"chinmeric" antibodies rrtﬁy be const_ru:ﬁgedf'di n_whi ch L he antigen 10 binding
domai n from af®SHTHHHP MAATTBYE 9T PEUMS HCEGT S HR A BRYPHAT 2d8HE ™ n (an
tib . Lo . . .

DNA t eahnol oftf HEEOIsuEr it oS Fpe AUOTFToB. gL BF § H A GE Hnd
constant regions of the eavy chain and{or the constant region.of the
light chain, W&H 56??@%‘;3%@&?%@8%@?56?1 udeg ‘P%ﬁ’icémh'bfﬁg‘ﬁ‘a‘?’&!%ﬁ}ﬁ%ﬁf@‘ﬂﬁﬁ in
l'i ght chai h [ . e.q. i [
patent 4. 616, S i araet redue Spftibotagree 1 b Chigy; nugitE GBle "5 °°
1984). Chineric antibodi es reduce ' chi c responses eljcited by
animai  arlbl bSArLS RN GoRdet HErSHR TP S el AT GEAIF 1 on
reconbi nant "humani zed", anti bodi es e _synthesjzed.. . Hu i
ant i bodi es ar Em‘&r‘fp?‘ﬁ&?ﬂdé’g 1% APt F?ﬁg%}%éﬁpomcgéwgmﬁﬁﬁﬂﬁﬁélmi n 20
whi ch reconbi nan t ogy has, peen used to.substitute sone or all
of the amino act &%?gﬁﬁfhﬁ&f% “aﬁ%ﬁ“@éﬁ"%%"dﬁ%g \%‘?aﬁ‘ Qgﬁhq ?ng aci ds
Lrhg‘im nf:O[I_rhgts p?gr?alte?qgﬁz?nsaf?r 5 !gg %uﬁ%iziggchﬂqg&olutn}mm&?eg{58%?13'1’1&0! ilnglgéiné) 'gt%?‘ vy

CR-1 (SEQ ID NO: 1) and CR-3 (SEQ ID NO:2) and includes the EGF-like domain of

15  Cripto, which spans, for example, from about residue 75 to about residue 112 of Cripto,

including Cripto, CR-1 (SEQ ID NO: 1} and CR-3 (SEQ ID NO:2} and the cysteine-

rich domain of Cripto, which spans, for example, from about residue 114 1o 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



conprising nostly human i nmunogl obul in sequences into which the regions
responsi bl e for specific antigen-binding have been inserted (see, e.g.,
PCT patent 25 application WO 94/04679). Aninmals are inmunized with the
desired antigen, the H correspondi ng anti bodies are isolated and the
portion of the variable region sequences responsible for specific
anti gen bi ndi - ! - dar: | | kg regi ons
are then cIonggm?%S%ﬁ%ﬁgyggeﬁg fﬁgggaggggﬁf%ﬁﬁggﬂ?ﬁ%ﬁﬁﬁﬁgﬁhgg?ﬁﬁady
RSt

enes in whic i i pdi i . ted. Humani zed
gntibodies 5 nﬁgﬁfggkvﬁgﬂﬁggegkgﬁgﬁgggﬁg%gﬂgm?fnter-ggg@ies) sgquehées

i ti bodi f i h 1,8 I i t licit
0,2t od o2 1 4ol e R APSAARES 800 LSS IS 0 o €
oL ARSI Sl PR LIRSl o oren

ant i bodi es, an be’pro ninal s,
1
€

transgeni c _ani_nmal .harP ri.ng one .. r nore h N Lnmunegl obul i n
Lr ansganes S SERTPORiE FETgei0h B0 iraite R PR doni BUPgu ETHEREE AMe. " o,

PrQ0uCt 19 Y ColES Aol SSRPLLR Sk B bR R L P2
ComoS! o1 oty kAR S B SPbPB SR GRRE P, o
AN R R A RS R e R RN
Lhe, Y.Dranch SeLL 80 Shokl R ealy Shok Snd o et gl ghaetr
D R AR, (el RIS ARELEE SRRl
RUCARRREEEH I WCRECRSTREE LR R TE TR BT G
SRR T M T T M.
E: Egng? Liefggieﬁ Ox%cy c gllg a:lécp%)/tﬁtg%éo%gtﬁ n’a- gic? (;[fitk?eqﬁglhlt Xha?n? w?tg 2&#&%&%@ rggig'ns
from a human immunoglobulin light chain or heavy chain) (see, e.g., Cabilly et al.,
15  United States patent 4,816,567; Morrison et al., Proc. Natl. Acad. Sci. 81: 6851-55,
1984). Chimeric antibodies reduce the immunogenic responses elicited by animal
antibodies when used in human clinical treatments.
In addition, recombinant "humanized" antibodies may be synthesized.
Humanized antibodies are antibodies initially derived 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 2 human immunoglobulin light or heavy chain. That is, they are chimeras
comprising mostly human immunoglobulin sequences into which the regions

responsible for specific antigen-binding have been inserted (see, ¢.g., PCT patent

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

10



11 As used herein, the term "binding" neans the physical or chem cal
interaction between two proteins or conpounds or associ ated proteins or
conpounds or conbi nati ons thereof, including the interaction between an
anti body and a protein. Binding includes ionic, non-ionic, hydrogen
bonds, Van der Waal s, hydrophobic 5 interactions, etc. The physical

interaction, tHGspinategNLibddfl aRsdBitdd 1@l i foRfh oPhelvadibleRkion sdqléiceLCt
bei ng through or due to the effects of another protein or conpound.

Di rect  bindi R LERES B bRl bfizaf bih@Rs alehdthorl. TR ariiBliCicR! RGRLEdT ough or

due to the effect of another protein or conpound but instead are w thout

ot her substant ﬁ?&hﬁms%ﬂlcﬂ%rﬁﬁ imcgihéral?%?oprﬁ&%iﬂgn BBYic REnAehesddgd in
manner s.

many different Met hods of 10 detecting binding are well-known to

th £ skil Lgjdd; i Rave. s ofifs
ose of ski g%cgb%gﬁcﬁ{hkm@%nﬂﬁﬁﬁg?%% Rave R M YA APRM BoAE

internalizing I means an a which enters the cell while

, i £t _ i
o bont oc wp SATLALE b UL R08: sbE Bt Bt el
fLuorescent | ARGLEAGChiD bRy IILNSCHRAAN AUt RO 8 mbibl AiMRles | M1 L4 M ne

whi ch 15 anti res Thtérnalize into t I'pto positive cells one can

assay for the&Mﬁ%ﬁ%?C%ﬁgﬁgng%k %gﬁp:nt signal of the antibodies into

the cells by view ng S un fl uorescent and/or confocal

m croscope. nose aﬂ}.&tﬁ&%hlgﬁ%dy?ﬁtcﬁf%tinJeH&&gﬂaL&e% l‘%tirhﬂ hu%n_aaﬁ»ggies"}s

fluorescent signals int oplasm c and or ce ar vesic

Non-limiti . . . ; D
T L1 o RBTRA BB B RO S PP ok PPLROL LR

" conpound”, Means  ANY,n] %%hid#&’aiﬁn &{%@%@n?é'sll% aniggl'sﬁﬁg'bguse!d%l.%&é&%r but
not limted to, 1Ton, atom s nol etul'e, peptide, protein, sugar,

nucl eotide, ofoplelEl fr gﬁojd indfSHGR, SOURUALL 5POS B3l 38085 07

synt heti c. ere erns "nodul at es means an

increase or 25 degleas ;gé#é,@;mﬁgﬂxgﬁgﬁtsag%dﬁés&aﬁ Uso BF 1 &G n BE mi¥hods

particular activity or ern. erel the term ul ate

Cripto signal iaﬂcg;oumagiﬂﬁnsatﬂ tﬂlpﬁl(/&%ﬁg Bhivalent antibodies comprise a heavy chainflight

chain dimer 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 equivalent, or analogous, to the
sequences which comprise the Y branch portions of the heavy chain and to the light
chain in its entirety, and which collectively (in aggregates) have been shown 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.

11



decrease in the amount, quality, or effect of Cripto activity, 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% 5 nore preferably 90% and nost
preferably 100% . Activity nay be neasured by assays known in the art,

such as the null Cﬁ!}%ﬁ&ﬁ&% DA - blﬂdxgﬁ(aﬁpeln tlr8 phidcaPRANBRIcal iRERAGHLTENT

proteln i nteraction etween I pto and anot her proteln IS S|mlarly

modul at ed dowgugLd, Mok ﬂ?iﬁlgmﬂ rlaf6: ROLRABKARSNOL bfioddayant 1 on. 78

used hereln, e ter e interaction betwee Cripto and ALK 4"

10 neans an 'g&gﬁgﬁ%ﬂﬁ{@%‘g[ﬂ%@%@é tﬂlgﬁ?ggcﬁ&tb%{v@e%fl LP 1bbd)ﬁandg'p'?(9é1 9,

bet ween Cri pt preferab % ‘nore preferably

20% more pre /?r{d?b'ﬁ{cﬁa%" onic n%n 109193{;/ oA Yorid) (Qan@{) ;}ﬁ%%&/ﬁ%@g}b}é 50% nore

preferably 60 e pre era re prefera

pref er abl v 903 A0S TBR! 1R B SLARN 300" ARLINK! S ve BN B TEARMESE DY

assays kno@n |ng as ‘say S hpl e 8.
As used herein

an increase Bﬁfﬁggpég@g%EﬂgTﬁﬁﬁﬂgﬁ%gpw%?f 8%%Hg8£nﬁ%co£ cluthtr)oC(i')bymast(l:j)lgﬁt
CREEETRE T E R A
S o i St 0 2R TR B8l S . s
Toeay shon | AEEBRS nhlﬁélﬁgsga%@fc if Ref g %P‘rﬁ‘“’r?%‘gL §E‘S Fowth of

tunor cells in vivo". means |ncre ease in the nunber of
tunor cel I'§, Hﬁe?ﬂng(?lndﬂkg%‘%{]{h?% t'b ‘%é'ﬁlﬂ B58%10% nore preferably

Tore preferably 6094 “FEefr crabupry© ab%% oﬁ%%@%%ae %ﬁw?bﬂef@%ﬁﬁb%r 0
Db SRS B8 5 St A0l F I ST G
shown i n Examgclzreen for Cripto antibodies which are capable of internalizing Cripto by using
fluorescent labeled Cripto monoclonal antibodies. In order to determine which
15  antibodies internalize into the Cripto positive cells one can assay for the uptake of the
fluorescent signal of the antibodies into the cells by viewing the cells under a
fluorescent and/or confocal microscope. Those antibodies that get internalized will be
seen as fluorescent signals in the cytoplasmic and or cellular vesicles. Non-limiting
examptles of Cripto antibodies capable of internalizing 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, atorn, 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 activity or protein.
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5 The term "preventing"” refers to decreasing the probability that an
organi sm contracts or devel ops an abnornmal condition. The term
"treating"” refers to having a therapeutic effect and at |east partially
al l eviating or abrogating an abnornmal condition in the organism Treating
i ncl udes mai ntenance of inhibited tunor growth, and induction of

rem ssion. 10 The Ase\;s@d ;l%&gl{e]{]tﬁg 81%[1 i‘[%l()lﬁ]f]gt e?%]'é:t{) E%ﬁﬁl{ﬂ >’ %n%alisgg irlcglfgisebngrt ion of

an abnormal condi tion. erapeutic e ves sone extent one
or nore of the s toms. of the, abnormal. condition [N erence to the
reatmont of |SSTarTnR st ool SRRy CERh BLpy afel SREEERRY 0o Ohe
or nore of th ol | owi nQ: an increase decr ease. i he

r o 11 or at i ontO% i Reretint) B ect BEteRRREI P 5 PEBRRL ek st i 11 on
(i.e., slown r. 15 oppin ronotion. o | deat h: i,hhi bition
O " Gegener at | BREET SPbiEh gt Pl NG AR LRt R RE B Ehl Aok

synpt ons associ ate |t he abnornmal _condition; .and e) enhanci ng the
function of amﬁﬁﬁjgrﬁ’%légo%% a@é?‘?SEPrg%fﬁtfg'o@ﬂ s g@%ﬁﬁﬁ’&%i"%‘?&“@% YEEY®

agai nst abnorjal conditions can i dentified as descrjbed herein. The
term "adni ni s]tré’l”'i“rfﬁ"{lleraétl’%l" & Bngfﬂﬁﬁﬂﬂsﬁwaﬁgéﬁb@f’i k"rf’d“’ﬁ‘e%orrpound into
20 cells or tissues of an organjsm The_abnorpal condition ¢can be

prevent ed or FTRRAEEPt REPFEIR IRtFraction Prtyreq Ciipte anpanother RIREInGs failedyn exi st
within the organismor outside of the organism Cells existing outside
the organi sm BafPIed darntad viabindine gf BeArbadietpf the inyentighe di shes, or in
anot her organism For cells harbored within the olgfgani sm many .

t echni ques exi st i ¥R@hefpip. thetegy fhlprkinedhe BisrsBmvenidiPlRANG ol not
limted to) oral, 25 parenteral, dermal, .injection, and aerosol

appl i cat i dhs. MEHS 2p FcfeaseRfrdesrense Bithg iteraptiony f-gAiding detripan (IR 8k hni ques
exist in the art to adm nister the conpounds, .including _(but not limted

to) cell nicrdlFRfedtabem Yo erfsrehle 0% 1pofr srelvahhy 1R e R GRPEL 3 thd

carrier techniques. Adm nistration may be acconpl.ished by the many nodes
known in themgfetprefgraly 40%, mpre Pr%#ffﬁﬂvﬁ?]“éu@?mipmf?ratﬁéﬁ?%ﬁ g preferably

intramuscul ar, and the |i ke, Wen used 5 in in_vivo therapl) the . .
ant i bodi es of "¢t Bfe&Eibly BR7emRerp Preferab Pt And mast oeeltrably &?ﬁ etivity

effective anounts. As used herein an "effective amount" i s an anount
suf ficient tomaybemeasuredby assays known in the ari, such as the binding assay shown in

15  Example 8.

As used herein, ‘the term “modulate growth of tumor cells tr virre” 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%, more 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

13



effect beneficial or desired clinical results (i.e., anounts that
elimnate or reduce the patient's tunor burden). An effective anmount can
be admi nistered in one or nore admnistrations. For purposes of this
invention, an effective anount of the antibodies 10 of the present
invention is an anmount of the antibodies that is sufficient to

arel | orat e, ﬁe‘?&hﬂl* 56%, 0 regf‘e@a\ﬁp}gt% %@*JQQP%N?W nﬁd?«?@ erddlyPsoRs Soci at ed

di sease state, particular t 0- assoct at ed 't unor's ectl on ’and

neasur ement OEm é]]%éﬁ%ralblr}'cBOQOa c[ Iﬁos?éreﬁeéribll)ﬁ fqb)? 3 B30 qﬂoﬁﬁlgl?&xe& URSJ)IQ:\% An

exanple of a I es admnirstering

QEEL??ZSEZ@%‘ “ﬁ‘iﬁ‘%iﬂgm‘%ﬁfg@*@%ﬁ% AP AOEL Bl °3§¥f°%3?§§8%1§

adm ni stered isn an outpatient chenoinfusion unlt unl ess the patient
requi res hospitalization. Oher adm' ni stration regi mes known in the art

are al so contenpl The ab ondi tio can revented or
treated bygadm ni s he&rlrrlir{; prevenn“ﬁt ebers P efre'flsﬁegqh %,ﬁ ﬁ{a?anp r‘ganf)sﬁl of

cell s having an .aberr 20 transductl on pathway to an

organi sm The %If"fa@téf’r @?Vcﬁasnﬁnﬁbg?@?pcﬁﬁd%%orrpound on organism f unct i on
e o
B
2§ PR B B LA el 5T 1T
SR RN et T TN SN
Chemt her aPeul eSS ?fs%ﬁﬁnéevg%{@ LA eé“%%rhwé{vg P Samss té%‘ﬁtat vely
oresent | ﬁtveﬁ??f@ﬁg%‘é?’ﬁ e B en lh@ﬁ%a St AL R %Oﬁs “é’ﬁ%‘r ary
chenot herapeut can be conk d.to. the. anti bo | es of
present i nvenf f%cnc wil aﬁtcﬁt&‘ SRe BUTOE M %‘g?gﬂ O & %é TOFa |°(r) jaﬁcglgtthecs ( 90y, 13
11, proliferation, growth, and/or differentiation of cells; (b) inhibition (i.e., slowing or
15 stopping) or promotion of cell death; (c) inhibition of degeneration; (d) relieving to
some extent one or more of the symptoms associated with the abnormal condition; and
(e) enhancing the function of a population of cells. Compounds demonstrating efficacy
against abnormal conditions can be identified as described herein.
The term “administering” relates to a method of incorporating a compound inte
20  cells or tissues of an organism. The abnormal 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 organism can be maintained or grown in cell
culture dishes, or in another organism. For cells harbored within the organism, many

techniques exist in the art to administer cornpounds, including (but not limited to} oral,

25  parenteral, dermal, injection, and aerosol applications, For cells outside of the
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io 99nTc, 111 In, 186Rh, et al.), turnor-activated prodrugs
(mayt ansi noi ds, CC-1065 anal ogs, clicheam cin derivatives,

ant hracyclines, vinca al kaloids, et al.), ricin, diptheria toxin,
pseudononas exot oxi n.. Chenot herapeutic agents may be used in conbination
with the anti bodies of the invention, rather than being conjugated
thereto (i.e. | J ti . i . . are not
i ted to theERFRoNES SniaRTEaRh ARG Clnjatihe B MGG, iy 2 00
nucl eosi de angl e and pyri.m di t.ax . , i ns,

epi podophyUot %?ﬁ%}&ﬁﬁ&“’Flﬁngﬁﬁﬁﬂgggﬁﬁ§%m?&%§ gg%ﬁnggﬁﬁg%gﬁgéinca

al kal oi ds, ribanucl.eotide, reductase inhibitor strogen i nhi,bitors,
progest erone PHRPYFEDILCS AGTHHEITAIGT May OB AT8P f:‘&'bcrlg Ehf: gg‘é'?f“r? NI
interferons, interleukins, nonoclonal. 20 antibodies, xcil ,wcanpt osar,
adr fanycin (U o8 ForhRtrRRe: (B B b e A gk VEE ReS he
enployed in the practice of the.invention i.n conbinati.on i.th the

ant i bodi es® of %t H&™P ARFERY; tgﬁarﬁ 09:‘8%1@(3{‘]‘? ﬁ“ﬁ-le‘étt‘%?f‘?%rha“&? BLEH? BB and t he
nonconj ugat ed, chenpt her apeuti c. " Pharmgcgutically acceptable .carrier or
exci pient" r ef"e"rfg’c‘f“é? AOYPIgy e Jfad\hereRan eg"?ﬁ"% e FRARASHRCENE ar ¢
and enployed in the admnistratjon of the anti bodjies, of 16 the invention.
Accept abl e cafi§ePeetsiph gL desiied shigica! FFS‘EIFFE("%TW%HH?}H’F glimoat o ’E?B - tl?"i)r
exanple, in Rem ngton's Pharmaceutical Sciences, Gennayo, ed., Mck

Publ i shi ng CoPatiengsfgpor byrdan s Ap pldectizg prpeinieap ﬁaﬁfﬁwrsffr&“ec{lﬂi"a%:%frfﬁ%fﬁ bl e,

i nert or bioabsorbable salts, buffering agents, ob.-0- o o

pol ysacchar i daS™insgriaRer Eor RYTROSSS OF Hidy invendghsn &l n%?fﬁo‘ﬁ‘é"{s‘h?@%ﬂbﬁ‘i‘lf)%i c
acid, viscosity-inproving agents, preservatives, and the like. A

"subj ect" Pef 83@3 PSS Y EINIOR 150 Aol §f they agfipodieshapis sutfigrentio Amsligipie a n
species, and includes but is not limted to donestic aninmals, sports

ani mal s, and pebilee @sdelay;thedeyglopment ghis SriPIRrAsIOs R0 SiseE StaltePF iAW on 10
The anti bodies of the invention specifically bind to Crjpto: used
herein, Cri pE&iPlonssasinted tpmers-cRetsctionapd Besshisment Pt ﬂFFFem@@zgtSfSeFF ¥y

protein, and fragnents , _ . L
are discussed below, An example of a typical treatment regime includes administering

by intravenous infusion to the subject antibodies of the invention on a weekly schedule,
15  at a dose of about 2-5 mg/kg. The antibodies are administered in an outpatient
chemoinfusion unit, unless the patient requires hospitalizaton. Other administration
regimes known in the art are 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,



t hereof . Such fragnments may be entire domains, such as the extracellul ar
or intracellular domains, the EG-1i ke domain, the cys-rich domain, the
receptor binding domain, and the like. Such fragments nmay al so include
contiguous and nonconfi guous 15 epitopes in any domain of the Cripto
protein. The 188 am no acid sequence for CR 1 is as follows [SEQ I D NO

1] - MDCRI QO ARFSYSVIOHEMBIhek etk ELef EARPAREY eARRDEt as having
| WPQEEPAI RPRSSQRVPPMG QHSKEL NRTCCL NGGTCM_C3SFCACPPS

FYGRNCEMDVRKE el nﬁ’@é@ﬁiﬂ@%&%@@ﬁﬁhﬂ%eg of inhibited tumor
GLVNVDEHLVASRTPELPPSARTTr FMLVA CLSI QSYY The 188 ami no acid sequence for

CR-3 is as foblous ahBE5E@ndubliofNo? redission, such as natural compounds, synthetic
MDCPJ A VRFSYSVI W VAl SKAFEL GLVAGL GHQEFARPSRGDL AFRDDS

| WPQEEPAI RPRS SK - —“CAGR N
YGQ%EHDVRKEN%E‘?%V\L PKE%SNE%EW Gq_’%g%ﬁlzl_ Peggﬁdééd

VWEHLVASRIPEFgﬁéﬁﬁ%&%&ﬁt%%d :kéﬁc\ﬁthqggl_nlfcfﬂéaﬁi B Han bd Bshyigatelibodi es

of the invent 0 ah epitope in the E i Ke domai n of I pto. The
EGF-1i ke donmj RS 3 F-YoulWc [ Si 7 t
an-Li no acid»FQ??5@@8?%%8§§@$ﬁgﬁﬂg?ﬁ?§”%ﬁyg?%gﬁﬁgfgﬁﬁﬁmé%?%%%%gg?n t he
EGF- |1 ke donmj : I 15 r i ] id

k %é}g‘ﬁnrgﬁbgﬁg‘?ﬂltbéﬁnl;&ﬂ%% thd gré;lé}fﬂ Hv@nﬁf%f’n wihShtDeid c@xﬂhg;a%diié}

residues. 1 I near epitopes contenplated includé but are not

limted to abﬁ]%tmﬁ&%ﬂkggg@nr%ﬁ?%gmg?&@ &t AR be g‘%%@a 198 A Roait 04 110,

or 105-112. In one e pitope in the domain is an

epi tope for ”Eﬁmigpes&n%w%&mngw@&aia{a 0Bk YR &S»‘faidmca,ju Q&I 1¥Ar sus a

denatured Cripto protein. I'n anot her enbodi nent, "the anti bodi es of the

| nventi on JBi Ndod e, 3 BPIAsRA% i), ffdr-adiéited bl BBl AnGhoi CBLDes ThE

cys-rich domain spans froma am no acl 114 to about am no

aci d resi due 15 0L Wikall AhARIG0E UncFHAABES 4l ke cys- rich

dormai n may conprise |1 near nonl’i near” spans of am no aci resi dues.

Exanpl e of | 83k, BRIdt ARESSRM SoRkat ed include but are not limted to
about residueg@ggﬁflzgfg

Chemotherapeutic agents may be used in combination with the antibodies of the
invention, rather than being conjugated thereto (i.e. nonconjugated chemotherapeutics),
15  include, but are not limited to the following: platinums (i.e. cis platinum),
anthracyclines, nucleoside analogs (purine and pyrimidine)}, taxanes, camptothecins,
epipodophyliotoxins, 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

16



10 120-130, 125-135, 130-140, 135-145, or 140-150. In one enbodi nent, the
epitope in the cys-rich domain is an epitope forned in the
conformati onal native Cripto protein versus a denatured Cripto protein
Once anti bodi es are generated, binding of the antibodies to Cripto may be
assayed using standard techni ques known in the art, such as ELISA, while
the presence 1 -Cri Il . skhg flow
cytometry ( FALST RIS nBlaBR i sre SYTLRRE iR Spd R REhOk
measuri ng such_ bi ndi nmay, al L.ernativ . ed. Th ] ntion
provi des anti BS&iRs "’(nﬁ?mfl,ton PEERRILE] e, ’;k}%?noaﬁoaf:d"e%%%lfﬁ%g%hégégi ngl e
ric antibod i.fl¢,20

hai t 1 bodi hi i . bif i | / bi
chalh Lo RTINSl LS G LSS RS RBEIN 8100,
det i ni i - fted tipodi i ncl udi whi ch
et 08 B SR B o e, PR o

invention) specific far Cripta or .fragnments thereof i body fragnents,
i ncl udi ng ?ab,ﬁy"%‘éfﬂm? aﬁf"a‘ﬁscﬁ’%}"lg‘ﬁ?vﬁg 2 ’87"‘@3(5"3“5?803'?%8%%%7 the invention.
The terns "specific¢ " and "selective," mheq sed 1o describe 25 binding
of the antibodi es Of SYDIS' TR YO feR PrTiSY @gy{nﬁ erg ﬁ‘g" PAPATSPEAST ons
of the 18 antibodies of the _jnvention recognize and, bind ipto

pol ypept i des. 234 ingluglgs biiis n%ﬂ’é@éf%ﬁ?ﬂ“@ﬁ%‘l‘m’ggéﬁ‘?qs@nﬁ?ﬁl?’B’E) S the
invention may_also interact with other proteins (for exanple, S. aureus
protein A or 8theinedWiRBbdi es in ELI SA techni ques) through interactions
w th sequences outside the variable region of the antibodies, and, 5 in
particular, in theAntibadiesof thedgyemiopt the nol ecul e. Screening assays to
determ ne binding specificity of an antibody of the inventiqgn (i.e.

anti bodi ed?t hat sp&k§ %“PE%H“PS;Pfﬁ'i“'r‘FH’B"‘t‘Q? sperifisally Bipd 1 qraptpy &éﬁiﬁi?‘é’?g‘pt or

bi ndi ng domai n and the domai n_spanning anm_ng acid residyes 46-62) are
vel | known an&riptsupsipdss $he (Bt Craprotping theC R Cripty profein, UHEASI ve

di scussi on of such assays, see Harlow er al. Eds'%’ A%@:ggdies A

Labor at ory NaH§EOl Such iesmentpay brenbEs d9grine 50 25t sFraeshitlr Qor i ng Har bor,
NY (1988), Chapter 6. Antibaodies that recogni ze and bi&F fragnen&s of
Cripto protei f,ptrépeélu(lﬂr gw@%fr@@&%‘]ﬂl@d{ommn, the cys-rich domain, the receptdr binding

domain, and the like. Such fragments may also include contiguous and noncontiguous

15  epitopes in any domain of the Cripto protein.
The 188 amino acid sequence for CR-1 is as follows {SEQ ID NO: 1]:
MDCRKMARF5YSVIWIMAISKVFELGLVAGLGHQOEFARPSRGYLAFRDDS
IWPOEEPAIRPRSSORVPPMGIQHSKELNRTCCLNGGTCMLGSFCACPRS
FYGRNCEHDVRKENCGSVPHDTWLPKKCSLCKCWHGOLRCFPQAFLPGCD

20 GLVMDEHTLVASRTPELPPSARTTTFMLVGICLSIQSYY

The 188 amino acid sequence for CR-3 is as follows [SEQ ID NO: 2]:
MDCREMVRFSYSVIWIMAISKAFELGLVAGLGHQEFARPSRGDLAFRDDS
IWPQEEPATRPRSSQRVLPMG IQHSKELNRTCCLNGGTCMLESFCACPPSF
25 YGRNCEHDVREKENCGSVPHDTWL PKKCSLCKCWHGQLRCFPOQAFLPGCDGL
VMDEHLVASRTPELPPSARTTTFMLAGICLSIQSYY
In a one embodiment, the antibodies of the invention bind to an epitope 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



provided that the antibodies are specific for Cripto pol ypeptides.
Anti bodi es of the invention can be produced using any nethod well known
and routinely practiced in the art. 15 In one enbodi nent, the invention
provi des an anti body that specifically binds to an epitope in the
| i gand/ receptor binding domain of Cripto. Antibody specificity is
described in graaners fehAinlos LONemBIRR Y de bilt s HRMTifliDiEGBRR Asidaed t hat

anti bodi es that ‘can be generated from ot her pol ypepti des that have

previously begsgdagai Hegs iof. lbb@S ﬂobtﬁioaltlﬁrcﬁ 165"1'11 Wﬂ%n@éﬁb&ﬂ%ﬂ@rﬁ'

fortuitously cross- reacting wth CGipto (e.g., due the 20 fortU|tous

exi stence of ?%ﬁa}pmd tﬁég BRIbARG éé z{}hé%%& ﬁ%eﬁ@?&%'c&%ﬁﬂnﬁ% %9&\%'&@5 >

"cross- react antli di es. cross-reactive anti bodies

anti bodies th pto. The determ nation of whether
an anti body s e6§¢§%%sﬁy %hﬁ%f %8 g%&%pltope of C)lpto i s made using any

of sever al ;as5ays ;G ARLIASLEL Bl 00 1 ERIBNER Hhd3h o iobEla OV

in the art® For ying ce express £3 and 4
mwmmgaﬁ&@%%ﬁ&%%? | dgha RAGh kil ﬁ@%&ﬁﬁ%
spe0|f|cally & 8 “an Xt racell ular epitope o to protein
(i.e., portions of éu %m;%ro'a&drﬁ%éug 1%” thfao‘é& &%‘tms d?m pltop%s thecys
particul arly uSe u 'hone e ime i"on ‘prov

[1-f I bodi |
cel ofrfﬁeciﬁﬁﬁi%%#aiimﬁica%#ré%ﬁ?%&aﬁv%fmé’aﬂ%aefftﬁ%;%'ﬁ e i o
Cript Ant | at ed f I ti
G oo, At S, S S LS AL, 3 A MR, A FOIBOR 1 on,
b h | t t
T e

Monocl onal an bod| s.are h| eci dlrec ed..agai

single antige %'%ciufagus ??lf\ﬁ) olnrllmc]gﬁ?cco ’@%‘“’6311% o%nriq B‘fo ar atl ons
whi ch typlcallI . J %%SEb nerept anti bodi es directed against different
epi t opes, eacﬁ P A SEROWRT “CaRPPESHD i s dlrected agalnst a S|ngle

det ermi nant on the antl anocl nt d|e i nprove
selectivity and spechan ws |agﬁgéF%1 g‘ éh es“’ n%%ggﬁg%ethods
usi ng

assayed using standard techniques known in the art, such as ELISA, while the presence
15 of Cripto on a cell surface may be assayed using flow cytometry (FACS), as shown in
Example 2. Any other techniques of measuring such binding may alternatively be
used.
The present invention provides antibodies {e.g., monoclonal and polyclonal
antibodies, single chain antibodies, chimeric antibodies, bifunctional/bispecific
20  antibodies, humanized antibodies, human antibodies, and complementary determining
" region (CDR)-grafted antibodies, including compounds which include CDR sequences
which specifically recognize a polypeptide of the invention) specific for Cripto ot
fragments thereof. Antibody fragments, including Fab, Fab”, F(ab”),, and F,, are also
provided by the invention. The terms “specific ” and "selective," when vused to describe

25  binding of the antibodies of the invention, indicates that the variable regions of the
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anti gen-anti body bindi ng. Another advantage of nonocl onal antibodies is
that they are 15 synthesized by a hybridoma culture, uncontam nated by
ot her i mmunogl obulins. Hybridomas that produce such antibodies are al so
i ntended as- aspects of the invention. |In still another rel ated

enbodi nent, the invention provides an anti-idiotypic antibody specific
for an antibogy.that is specific for Cript.o..For.a e fdetail ed

i scuss on of ikpiet of By REGehEolls bRl o belFE #ETLe .

6, 063, 379 and 5, 780 : I L. i | . known that antibodjes contain
Cel attvely omerlitE sessftl abliot s HEins o B el g B e M Ehenr cal 1 y
or by reconbi nant techni gye Such donmsi ns . are. usef.ul | pt.o .bi ndi ng
ol exul oot heRERTLEE SRAbIE . P Pril @V AP Ly T Rt

anti bodi es, or, fused to.a chenot herapeutic or. polypeptide. Thus, in stil
I b B e T A e A
fragment of a, Cripto 25 specific antihod erein. the fragpent. and
h5e0c! it e moMERARUIAT R HERGHSgt Fg oo PREoRS e PRGN Ey U premine
non-limting exanple, the invention provides polypeptides that are

singl e chain E@Wsw@%ﬁaa E’@‘B’ﬁt’@d“‘?ﬁ??‘b@&i*‘é&? dees thak spepiigalyding | ed
di scussion of CDR-grafted anti bodies, see, e.qg., U S PatenlL5, 859, 205.
I'n anot her enBbHiRErRS e RerniEsraRfonhRdiba AL TROTH AT IR é‘iﬁ‘?f of
the 5 methods known in the art. Hupani zed anti bodi es %re useful for in
Vi vo t her apeuf5staues{iot et vedndowp andygyfinet opracticgrtis tis W APT @ RIPERFRSY"
anti bodi es may, be synthesi zed. Hunani zed _anti bodi es are anti bodi es
initially der FipesipR ghsush pshfuisaAane skl Fos), Apibodies Al-ahoratary Manys

t echnol ogy has, been used to substitute sone or all of the amno acids
not requi r'@d fold Serne Farbopleheraieryifrtlh Serneddarbe MY (188Cdarterds pondi ng 10
regi ons of a human_imunogl obulin |ight or heavy chain. 'nat is, they are
chineras compriigdicg thab secpgnize and Rind feemendt oifuirhriote s pleacontsrwlaigdh ch t he
regions responsible for specific anxigen-binding have been_ inserted
(see, e.g., PEEPVisat Bt the apihodienitr sREciOIg roasndyPerigss ndnibogies of tifuni zed
with the desired antigen, the Qorrespondggg anti bodi es are isolated and
the portion offvEHeNGas bepspdiced BiRmany derthod sl kaawn endygpfinely) Rsaqtisd 18 theci £ i ¢

antigen bindigg are renoved. The ani nmal -derived antigen

15 In one embodiment, the invention provides an antibody that specifically binds to
an epitope in the ligand/receptor binding domain of Cripto. Antibody specificity is
described in greater detail below. However, it should be emphasized that antibodies that
can be generated from other polypeptides that have previously been described in the
literature and that are capable c;f fortuitousiy 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 aniibodies that are
“gpecific” 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. Por identifying cells that express Cripto and also

25  for modulating Cripto ligand/receptor binding activity, antibodies that specifically bind
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bi nding regions are then cloned into the appropriate position of the
human anti body genes in which the antigen binding regions have been

del eted. Humani zed anti bodies mnimze the use of heterol ogous
(inter-species) sequences in antibodies for use in human therapies, and
are less likely to elicit unwanted i mmune responses. Primatized 20

ant i bodi es cap b%"gr‘%ﬁ%g‘;ﬁ%ﬁ#@flm%%#ﬁégﬁggﬁg%j o Sis gptth ecﬁip{?gjq&gﬁ, baboon

and chi rrpanzeoeeﬁrl anti fes. can I ntroduced
into the antipod fra K to . mdul ate affinity or imruriogenicity.
See, e.g., U. .““éﬁ‘ft&‘ﬂ?@%@b”@%ﬁ%@géﬁfﬂ; 693, 761, 5,693,762, and

6, 180, 370. Anot her. enbodj nt of the .invention i,ncludes the . hunman
o bodt 05, 28" whi e b RSt G PR bRk kel Mee BaRRod  HA B Ghe

transgeni ¢ ani mal.s harbor.ing,one 21 or npD h 1 i.nmunagl pbul.i
transgenes. Sﬂ‘rﬂjﬁ"]%t'}‘??f'ﬁm lelﬁsa?/hsfélﬁ?ééa“age grtgeoﬁﬁg‘gd??%sr an %‘%ﬁ%ﬁo&éffﬂf%s f or
roduci ng hybfidonms, as Jis_.d i bed .i ited Stat t 5, 569, 825,
0000763505 VBSERSB RS i tr 0OATEE SAHEL TRED PV B SLPrEF P 8P  ence

herein, Signal Mdul ation I n another enbodi nent, the antibodies, of the

i nvent i on bi nEPTRRPSEPRI & 2 ORPOSIHALAAMPHENER FHBOL, fgiitien fgn gpuisera that has

Cripto-protein interactions. Over-expression of Criptaog activity can |ead
to a de-di ffeP@Hﬁ%ﬁ@ﬂdeéit%f”éwb?rdﬁﬁ‘ﬂqﬂ% EW%IOIE%‘FF‘ characteristics,
increased proliferation, and cell mgration {cgal ormT e aE, .Bi oEssays i 0
21: 61-70, 1999: Chapetnengquyodimes) the iygptingryldss mogarlonghantipeos-  ang

Bal dassarre et _al., _Int. J. Cancer 66:538-543, 1996) henot ypes -
associ at ed wi Mpnedonal ptibadiessrpighly spectisnbeing e Fgé‘glsg?seﬁﬁ"ea Hbd of
testing the activity of anti-Cripto anti bodies and their abil|ty to
modul at e @Pi ptiE- ﬁ“ﬁg‘%ﬂl\‘ PRI tplyFlopat ﬁ@@?ﬁ%’“ﬁh%ﬁgg’dPClE%'}f‘i%’Ftl fine
(Mnchiotti at 15 al., Mech. Dev. 90; 133-142, 2000). Cripto stinulates
smad2 phosphorstibadiendirested agaust gitigratapitpres ich Begoglong Aakbqdy 1558??8‘66 s
enbryos, and the activity of the transcription fagtor FAST can be

moni tored by ARRRSLE sipgle dplerminaRt pehe antiege ( Mgracipnplagihogies grspseful o

improve selectivity and specificity of diagnostic and analytical assay methods wsing
anti gen—antibodjy binding. Another advantage of monoclonal antibodies is that they are
15  synthesized by a hybridoma culture, uncontaminated by other immunoglobulins.
Hybridomas that produce such antibodies are also intended as aspects of the invention.
Irr still another related embodiment, the invention provides an anti-idiotypic
antibody 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
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regul atory el enent-luciferase reporter gene (Saijoh et al., Ml. Cell
5:35-47, 2000). F9-Cripto KOcells are deleted for the Cripto gene and
are thus null for Cripto and 20 Cri pt o-dependent signaling (Mnchiotti at
al ., Mech. Dev. 90: 133-142, 2000). Cripto signaling can be assessed in
the F9 Cripto KO cells by Lransfecting in Cripto, FAST, and the FAST

regul atory el %ma{%t ,uci fe rasgmg g&l{cqg‘;e]n‘lg}l?)?rgiid&t Ry @%@ﬁgﬁgm‘g FAST

| uci f erase acftt |tyywa\yl seen |n ése ce nes t 0 CDNA,

e L
o e Y sy gy 2 1 10 o1
S R T L
e oo 0 S B e TR e g 0
iTe SR S G e il B AR o

nodul ation of _tunmor cell growth nos oses t.o detect
quantitate Cri%%mz%{jrﬂt‘b‘i Sri'EFr‘i‘“F‘PQ‘Jé?Sq Hﬂgéée?ﬁ%nalnﬂ“ E}?BB'H’;PWEM of
the invention, anti'bodies are provided which are cateabl e of bfl }I;ldl ng
speci fical |y tdidreoombmaptPRAtChrgiRRyhenbeEn YFeghie FoshiulesAe 0{:@1 "% n a
patient. |In one enbodl ment, the tunpr cells arr testicul ar east,
testicul ar, c@MER acidsng)Teqrsd {pr antigen ading With aminpecids S Q?EFSPOB‘&%r eati c,
and stonmach tumor cells. 15 In another. embodi ment, anti bodi es are
provi ded wi cﬁemoea‘wﬁb@éfw“ﬁal?mmgght%@%wmW’aﬂﬁ WF&‘“&WH‘SM ch
nodul ate growt h of tunor cells which overexpress I.Ln one
embodi ment, t KemPrggmesdy hamay igpapglopylipsequzpges H‘%WB’FE%HE%%Wal pt o,
such as cell Iines derived from breast, testicul ar, col on&,lj ung, ovary,
CP patent

bl adder, ut er Fefaonsibledoysnesific antigan-pinding have bgep ’é‘f%éﬁ‘?e Ey
application WO 94/04679). Animals are immunized with the desired antigen, the

corresponding antibodies are isolated and the portion of the variat;lc region sequences
15 responsible for specific antigen binding are removed. The animal-derived antigen
binding regions are then cloned into the appropriate position of the human antibody
genes in which the antigen binding regions have been deleted. Humanized antibodics
minimize the use of heterologous (inter-species) sequences in antibodies for use in
human therapies, and are Jess likely to elicit unwanted immune responses. Primatized
20  antibodies can be produced similarly using primate (¢.g., thesus, 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.
5,585,089, 5,693,761, 5,693,762, andI6,180,3’?0.
Another embodiment of the invention includes the use of human antibodies,

25  which can be produced in nonhuman animals, such as transgenic animals harboring one
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20 Anti-Cripto anti bodies may be screened for in vivo activity as
potential anticancer agents follow ng standard protocols used by those
of skill in the art, as illustrated in Exanple 4 bel ow. Exanple of such
protocols are outlined by the National Cancer Institute (NCI) in their
"in vivo cancer nodels screening” protocols, NIH publication nunber

84- 2635 (Feb 1984 23 1 n_ano r enbodi t. of. the invention, th

ot bodi 66 of CHTHE® PiGEHEB ORI B U BEAs. T el fey B Soaa F ey Tor

cancerous tunor. The anti bodi es of the present .i nvention can be conbi ned
With &  phar niRSRREXEPT brodene DB s P MRS ket | n a
therapeutically effective 5 se 10 e i .. For. a di scussi on of

ot hotis of 1 P8t E1omd QBRI oo ol indBO0SR T34 g ool

6, 165, 464. Al so contenpl ated are nmethods of treating a subject suffering
from a di sor deferenge 8¢/€Mat ed with abnormal levels (i.e. elevated or

depl eted) of Cripto wherein the nethod conprises admnistering to the

subj ect anSeff ect iNignaipbedlation an anti body that 10 specifically binds to
an epitope in the ligand/receptor binding domain of Cripto, including
but not linited tdnwhethe epthedigspt Bsantibodies ofthe meputionbindde fraiple: H1d a
cys-rich domain of Cripto. Also contenplated are nmethods of treating a
subj ect suf f emopgate Coptosiatialing @& Tptarrotls inlcegtionst RVabsidraarm el (i e.
el evated or depleted) of Cripto wherein the 15 nethod conpri ses

adni ni st er i ngaatiyity pan 1sadyp & de-differetined staig promasins megmckyindl 61l body  whi ch
specifically forms a conplex with Cripto and is directed to the epitope
to which an ehricisgsticssiefreesedprofifesriontaad gelbmigration S demenct gt Bigessays11,
AG6F8. 6 (ATCC ACCESSI ON NO. PTA-3318), A7H1.19, ASF1.30, A8G3.5 (ATCC
ACCESSI ON 10 NO2L:BTRO03EP?) Ciapialy ef al(, Apczenc 285281 1884 apd Raldassaye et AgH3 . 2,
A19A10. 30, 20 AI OB2.18 (ATCC ACCESSI ON NO PTA-3311), A27F6.1 (ATCC
ACCESSI ON NO. Int FTRarg g 538243 GP26 B PheaTesspseeRsaonthnel! tamsieraatie) seen
A2D3. 23, A7A10.29, A9(.9, A15Cl12.10, A15E4.14, Al7A2.16, Al7Cl2. 28,
A17Gl12. 1 ( ATC® neoplasia.

One method of testing the activity of anti-Cripto antibodies and their ability to

modulate Cripto signaling is with an F9-Cripto knock-out (KQO) cell line (Minchiotti at

15 al., Mech. Dev. 90: 133-142, 2000). Cripto stimulates smad2 phosphorylation 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  Crpto-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-[uciferase gene construct. No Cripto dependent
FAST luciferase activity will bc seen in these cell lines unless Cripto cDNA, and FAST
cDNA is transfected into them. Antibodies capable of blocking Cripto-dependent

25  Nodal signaling are antibodies that block Cripto signaling function.
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ACCESSI ON NO. PTA-3314), Al17H6.1, A18B3.11 (ATCC ACCESSI ON NO PTA-

3312), A19E2.7, B3F6.17 (ATCC ACCESSI ON NO. PTA-3319), and B6Gr.10 25
(ATCC ACCESSI ON NO. PTA-3313) is directed. 24 Diagnosis via detection of
Cripto is readily acconplished through standard binding assays using the
novel antibodies of the invention, allowng those of skill in the art to

detect the pr esencg h%&asg:&)%%%ﬁtbﬁ%?&iegshlﬁﬁé h¥ aétﬂltgﬁf\é:xg]gta\éﬁ{ .eeetnﬁ;»l&gedﬁgnp! €s,

cultures, and the conpr ng an el nvention

for any of th?ho?#‘ oPRAPH eSCEch%Q o%'ihm@o@r arilss%%%"ﬁ’;{%m%ﬁ‘e:{‘gé?é’ ). The

general, a kit Aventton af i NCIUgas

whi ch the ant i nunospe ifi e kit rising
31| CFeagent < aﬁﬁf’}y?f&‘rls B agﬂfffeaswglé%?ﬁ*’%sl sk ron it ey es. o
the invention wl arent fromthe f Ilo tr |ve

Exanpl es.  Exaf fégssw ﬁﬁﬁoemfy FeEp LR Bl LA RoaTe PehEBT SRhea sy an
expr essi on plas nat e was nstructed b ub-cl pning a
cDNA encodPng® ?%sgﬁ#ﬁﬁggfﬁﬁgﬂ¥g§f§ag§“?°?ﬁ%ﬁe “%??ﬁgﬁ [ ani no
acids I 15 16? of SEQ ID NO 11, fused to human 1gG Fc domain (i.e.

" CR( del CD-FC’¥ ‘into vector pEAGﬂ 100. For a nore detail ed description
of this vector, seg COBendHﬂ%%U Pat ent Application Serial No,

60/ 233, 148, filed § 2000. The vector pEAG 100 is a
derivative of G B BRL Li fe Techpol ogi es pl PCNW Spor L- bet agal ,
the use of which i @%‘%Péﬁ%?%’ﬂ“%%&é@%ﬁ% ﬂwaagc%@em%fédsuﬁw
Schifferli et 20 al, 1999, Focus 211: 16. It was nade by renoying the
reporter gene "IrRUGLPLIPHEH S0 . RFgnIsHOBHRES Prdam%a“ﬂﬂ&é#am and
pCW- Sport - Bet agal (catalog nunber 10586-014) as follows: The plasmd
was di gest’®8d RPERECHER PLGHRIOEcORY, the 4.38 kb Nod vector backbone

fragnment was gel-purified and |igated. Ligated DNA was transforned into
conpetent E. coli DBgephed e {RyniiRs ubAfiey APra¥ided Bhigk gy gapable

contai ning the
of binding specifically to Cripto and which modulate growth of tumor cells in a patient.

In one embodiment, the tumor cells are testicular, breast, testicular, colon, lung, ovary,
bladder, uterine, cervical, pancreatic, and stomach tumor cells.

15 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, lang, 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).
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25 desired reconbi nant froman isolated single colony. The sequence of
pEAGL 100 spanning the pronoter, polylinker, and transcription

term nation signal was confirmed. 25 Plasmd 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

medi a was exam ned[n ot}{\gr e]ﬁn%r @tht ogﬂ?qu\;éﬁ&r? the Rﬁbo %F{h@ 1Me&¥onmk¥c§' S,

condi ti oned nedi a ceI romcCripto transfecte s were subj ect ed
to SDS- PAGE 5, on Ql(:;{%t Q?P&IC?I%LSS whnder reducing conditions,

transferred ef%g ata’ﬁfhore fitrocel | ul ose, and the Cri pto fusion

protein was detect bblt S ai sed against a
Cripto 17-nmer pept ewt% rolic%f: ffs?nggfv ueoélrg bc %Fblufegé:g@ I D NO

1) - keyhol e i an| n ate. . After ntr | gnove
the cells, ng ?’l’uB‘fa a%{zﬁﬁtf‘@ ?Pé\%%dda%f'ﬁ'éftm fm uIth %} I%—%Ct{or ot ein
was effici entI 10 secret o the media (s ernat ant) The
super nat an? Wéti e i b iPatrot- ?goé qﬁ?‘iﬁ’“&] ﬂﬁﬂr}g‘éﬁ%gﬁ’é’?’g}é g(%mﬁ’mggll 2" *&nhd bound
protein was elu th sodi um phosphate pH 2.8, 100 mvl NaCl . The
el uted protei f"’rg\fvij'csjS ?éﬁ?tréqunglﬁ with 0 5 M sodi um phosphate at pH 8.6,

and anal yzed for to rote conte from abs rban reasure nts at
240-340 nm and f SB&? BHEEHR fu?htg'gealsl‘jg B g o st

filtered through a 0.2 micro ter stored at -70C. Exapple 2:
Gener ati on andSSSefE Withﬁbfﬁfmaﬁet"ie & 8@"“1%@ T derletady ‘%ﬁ(’&té)lw t‘”‘WZ’&T’Bpr oteinis
injected into mce, and standard bridoma 20 techni to . those
of skill in tFethed comprsesadmnisigr %éﬁ‘%‘f‘@e%ﬂﬁ ?%5meg‘ﬁp?%@f1§€dy tht

Generation of Antjbodies Parti cuI arly, :&Fm?l e Rober t%]m (1{‘% ce (Jackson
Labs) wer €% miRpsitisally bindstp aneniopeinda fepnd{reesplodindng aﬂh‘;} P human CR
del C Fc emul SI fied with co | et e %5 fruend's ﬁ91_,k1%ant BEIG bcoBRLIS
#15721- 012) . lr\&é’ﬂlbn%éis’é el te Wi e FRROPS i %Ibg UEREAPAY O3 PRTSE g of
CR del C -Fc errul sified wwth inconplete freunds's 26
domain of Cripto.
Also contemplated are methods of treating a subject suffering from a disorder
associated with abnormal levels (i.e. elevated or depleted) of Cripto wherein the
15  method comprises administering to the subject an effective amount of an antibody
which specifically forms & 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), A8H3.1 (ATCC ACCESSION NO. PTA-3315), ABH3.2, A19A10.30Q,
20  AI0B2.18 (ATCC ACCESSION NO. PTA-3311), A27F6.1 (ATCC ACCESSION NO.
PTA-3310), A40G12.8 (ATCC ACCESSION NO. PTA-3316), A2D3.23, A7A10.29,
A9G9.9, A15C12.10, A15E4.14, A17A2.16, A17C12.28, A17G12.1 (ATCC
ACCESSION NO. PTA-3314), A17H6.1, A18B3.11 (ATCC ACCESSION NO. PTA-

3312), A19E2.7, B3FG.17 (ATCC ACCESSION NO. PTA-3319), and B6G7.10

25  (ATCC ACCESSION NO. PTA-3313) is directed.
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adj uvant (G bcoBRL #15720-014) and once on Protein A beads. The sera were
screened and 3 weeks after the | ast boost, the nouse wth 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
t he day before fusion. The nouse 5 spleen cells were fused with FL653

nyel o cel | at a biaploeRis i R RploAl A contifRedthidh Atk ddnb00, 000,

33, 000and 11,000 celTs per well into 96 well” tissue culture plates in

sel ecti on nedj 1?1dm¥§§s£|ﬁ Js’x?%'tﬂc'n\ﬂ?el Qﬁbo%%me Hﬁérﬁmﬁcz{u%ﬂa%%&yof&ﬁﬁﬂ@

ELI SA a week ate sions were performed. -B. Scre€ening of

Anti bodi es 10 &ggﬂe@%%&e&t&r@w@c&ﬁ%ﬁkmwiaeg?ﬁ bt SEHRALuISE On wer &

screened firs pl at es rec itron I pto del and/ or

Cripto EG--Iike fdomain proteins. A control fusion protein (LT-beta

receptor-Fc) was coated on ELISA plates to discard nonoclonal antibodies

t hat recog | zed t t.i%ts con%QM %ane 'u%?cﬁleo‘f]@heng eﬁh&%r X@ysoft %u&@sé@sc%ﬁcd

descri bed bel ow in sec Irs usion,” pri supernatants

15 were also scr, GGG &ldta. 6113 [rcr;%ii t]8t cr)tﬁl%dggéngl?n ég‘%cﬁ{ﬂs a%%ﬁ‘trocljr I pto

protein on th relPestlsé’u m?m unmor ¢ n the case of

tumor cel | 11 RUG AP Bt reair%%nrserm%?%é%%%ﬁ'z@%h%" FACS was
anal yzed. Secondar ree ded t st, t he. nonocl onal antibody
super nat ant ' s 4B fﬁfggﬁﬁ%ggﬁW§3m5@Fﬁ)sur %gbﬁfﬁlpto on a 20 panel of
tunor cell lines ( es 1 d 2 for uIt of_nonocl ona
antibodies to recd%§ﬁ¥€%ﬁ%ﬁﬁﬁs@ﬁﬂ%?&ﬂ%%ﬁ%# GW' cafﬁémgﬁmhunan

breast and_ cg|on t r tlssue sections, ablllty of nonocl onal anti bodi es
to bl ock i'fi Cﬁ‘ Hﬂ?ﬂ signal ling assay, ability to block growth of
tunor cel | Ilnes on plastlc.or in sozﬁ:%ﬁﬁagh assays, and ability to
internalize cell surface Cripto. 27 The ELI SA assays were
perforned as Eeihpled: Expbdsgion ahdPurification of Cripto
An expression plasmid designated pSGS480 was constructed by sub-cloning a
c¢DNA encoding human Cripto amino acids residues 1 to 169 of Cripto {amino acids 1-
15 169 of SEQ ID NO: 1], fused to human IgGy Fc domain (i.e., “CR(del C)-Fc”) into
vector pPEAG1100. 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 21: 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 EcoRV, the 4.38 kb Notl 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 transcription termination signal was confirmed.
25 -



Pl at es: Costar high-binding Easy-wash 96W pl ates (07-200-642) 2

anti body: Pierce G 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 Cal f Serum
10 Wash buffer: PBS + 0.1% tween-20 Antigens CR-del -CFc and CR-EGF-fc,

control hu 19d f Lﬁ%s?md g@gﬁorlvaﬁ@r&lﬁcng%g&}sﬁgte H'ntp gﬁ@ im‘hhtflg 5*‘311t5 Qere

500ng/ m . 100 1 were a I ncu ate at 37 C or
ht at T t t
bl ot ted unt 11 2a7 = 256 B4 PR bRRPECH e Bl E BB PG e

b b 1 30 d d

by, neunat ﬁCaqr@wn%me%%%‘ﬁ%amne@fwﬂ?gm'bl% FL B SeRRRES S0,
h buff d [ f

0 o AR it B

I d/ wel | hbff T tbd hbff

el et DL ?n@a% B e

terrper ature 20 Pl at es was hed. 3X I/vvel I
wash buffer, P‘I’F@?Fué‘[i’ﬁ r’ﬁﬁ’ BHETLRIOFH 3 & s\%‘fthw&%‘lﬁ%%\}\ﬁgly itted to
devel op unt| | suffici ent | y. dar n 100 . pl/well sto S
added and theartﬂs%ff’%’sm‘ls%@mf‘étra é@é%{&ebﬁﬁd}ép%‘ﬂ e (Geppfmeprs! B&% E\ﬁ Wy
Cripto positive cel I I [ ne be used to ass t he nocl onal ti bodi es
for 25 bindi FINO ﬁlfm@@faf’ms"ﬁ‘iu’fl%"é% ‘S%(%Ilcﬁ'?tﬂ BAR 7 FB(S'WVE orret ry

EIé?)TfAOI llgwfn n. Zg"' llze%’%ggr%@f‘ﬁ lﬂ’lg"ﬁ i @"%Eﬁ%fge\&q}(ﬁs%%prﬁeﬁw?gﬁ%ﬁ?wy p| pet t ing
O o R Seerant tﬁﬁ%ﬁ%&a‘é%ﬁ%@pmmw T %p%%faté%%gf R BiA e ).
Spin at 1200 rPx%rt];nE RrSe%ahnz;‘mnsg t(l?l-g.rmalggx)s Lallgcﬁ) ]?Orll.lglg Ean%)éelr} waseluted with 25 mM sodium
phosphate pH 2.8, 100 mM NaCl. The eluted protein was neutralized with 0.5 M
sodium phosphate at pH 8.6, and analyzed for total protein content from absorbance

measurements at 240-340 nm, and for purity by SDS-PAGE. The eluted protein was

15 filtered through a 0.2 micron filter, and stored at —70°C.

Example 2: Generation and Screening of Antibodies

The eluted Ck(del 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 (GibcoBRI. #15721-012). They were boosted two times
intraperitoneally with 25 ug of CR del C -Fc emulsified with incomplete freunds'’s
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5 107 /nil in wash buffer. Keep on ice. Prepare antibodies for staining.
Purified antibodies are diluted to 1-10 pglm in wash buffer. Add 50 [d
of cells to a 96-well Linbro V bottoned plate (ICN 7632105). Plate one
wel | of cells for each control for each cell line to be analyzed,
including cells for no antibody, 2' antibody only, hybridoma nedia,
positive contrgl antibody 10 supernatant, if avajlable,, or purified, and
an 1gG subcl adyurshtGigreRR “é%ﬁﬁ%l“g LR s SN %%&ﬁ%é'sﬁeﬁsfg‘f'%eone wel |
of cells for each experinental sanple for each cell line to pe nal yzed.
Spi I at e 150EPEpAR DI A Raen oot TSN BUE S5 Ome PgE A G
Flick out buffer by inverting the plate and shakjn nfil the liquidis
subst ant i al | y intssperitencallywh ShugisodeilagR ol C-Fe thegsdapiRef e fusigp- JASROWST f er
for the no-antibody and 2' anti body-onl(}/ control well Sr) to wells.

| ncubat e at | &asbodsgdastiavencuspith 39 hg CB debyit theysfay beforeifsgipn.  Thamayse 5

m nutes. Flick out antibody solutions. Wash wells twice with 200 fd wash
buf fer per Swekpleensgiinvpradusad with FE3mypiaama ceftia) ¢ kspbsen ‘uysiepa raig aifs pend
cells in each well in 50 Wof 1:200 dilution (in wash buffer) of RPE 20
tagged goat ameteplseds 109,600, B3.00sa¢ 11,900 qeburat si6H intafi s Hsuardnre
Laboratories Cat# 115-116-071). Incubate 20 mn, 4C, in the dark. Add
150 ~d wash bufatasin telectien iedig. nWekspositivefar grogh werg sereancd by FAGS apdm for 5
m nutes. Wash once with 200 Id wash buffer er well. Resuspend cells in
150 1i| 1% PFELISA PRSck Iifennb¥efusoohvenpefamedach wel | to separate tubes
(5 nil Fal con pol ystyrene round bottoned tube-352052). Wap tubes in 25
tin foil. 29 The cBnSersesingpf Ahdbadigses are then read by flow cytonetry.
The results of a two screenings of nonocl onal antibodies produced by this
net hod yi dbded t heStmsriatanisnesultiog flomghe Busrarapdord fision Weabicesngd fg@n2 bel ow,
wherein the first colum provides the designated nanes for the hybridoma
subcl ones, t hELA®X platepsdorFecogtitiomes Criptvdel Rand/estipte EGE-like dgmaig pradiss, and
the remai ni ng colums show flow cytonetry analysis results on four

cri pt o- posi t i Vecanibl fupipmproteinfhd-hetagedepor-Kelavagicoater gnELISA plates to discard

monoclonat antibodies that recognized the human Fc epitope. The ELISA was
performed as described below in section C. In the first fusion, primary supermnatants

15  were also screeﬁed for their ability to recognize cell surface Cripto protein on the
testicular tumor cell line, NCCIT by FACS. In the cése 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 supernatant’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 immunohistochemically 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

27



units of nmean fluorescent index (MFlI). Table 1: Anti-Cripto Mnocl onal
Ant i body Characterization ELISA ELI SA Hybridoma ATCC Cripto Cripto
DU4475 NCCI T GEO HT3 Subel onedeposit delC EGFl i ke M-I MFI MRME

no. Supsdomai n  Sups Control - 0.060.07 ELI SA Control - 1493718 Musel
A6C12. 112. 210. 071135298 A6F8. 6PTA-33182. 320. 0811502910

The ELISA assays were performed as follows:
Materials:
Plates: Costar high-binding Easy-wash 96W plates (07-200-642)
2’ antibody: Pierce Gt anti- Ms IgG (H+L)- HRP (P131430)
S Substrate: Pierce TMB Substrate Kit (34021)
Stop solution: 1N H2504
Buffers:
Binding buffer: 0.1 M NaHHPO4 pH 9.0
Blocking buffer: PBS + 10% Donor Caif Serum
10 Waéh buffer: PBS + 0.1% tween-20
Antigens CR-del-C-Fc and CR-EGF-fc, control hu IgG1 fusion protein were
diluted in binding buffer to 500ng/ml. 100 pl were added per well and incubated for 1
hr at 37° C or ovemight at 4°C. The liquid was decanted and the plate inverted and
blotted until dry. 250 pl/well blocking buffer was then added, followed by incubation
15 for 30 min. at 37°C. Again, the liquid was decanted and the plate inverled and blotted
until dry. Supernatants 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 ul/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 100pl/well. Color was permitted to develop until sufficiently dark, then 100
ul/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:
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A7111.192. 140. 0914342712 A8FI . 302. 150. 117273228

A803. 5PTA- 33172. 390. 099302515 A8H3. 1PTA-33152. 41. 79442310

A8H3. 22. 540. 0713131614 A19A10. 302. 020. 099402010

Al OB2. 18PTA- 33112. 360. 07406310043 A27F6. 1PTA-33102. 281. 199442617
A4A0GL2. 8PTA-33162. 271. 5910472616 10 30 Table 2: Anti-Cripto Monocl onal

Gi pro. buaars N OBt e Rt e e S e R 20 s v
Control - 37°C. Bring up to 20 m! with media with serum, pipetting up and down several times
to unclump cells. Spin at 1200 rpm for 5 minutes. Wash cells with 5-10 ml 4° C PBS
with 0.1% BSA (wash buffer). Spin at 1200 rpm for 5 minutes. Resuspend at 4x10°-
5  10'/ml in wash buffer. Keep onice.

Prepare antibodies for staining. Purified antibodies are diluted to 1-10 pg/ml in
wash buffer. Add 50 pl of cells to a 96-well Linbro V bottomed plate JCN 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 IgG subclass control (if using purified
antibodies).

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 ul 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, épim;u'ng after each wash. Flick out buffer.

Resuspend cells in each well in 50 ul of 1:200 dilution (in wash buffer) of R-PE

20 tagged goat anti-mouse IgG, Fc Specific (Jackson Immunoresearch Laboratories Cat#
115-116-071). Incubate 20 min, 4°C, in the dark. Add 150 ul wash buffer to cells in
each well. Spin plate at 1200 rpm for 5 minutes. Wash once with 200 pl wash buffer
per well. Resuspend cells in 150 pl 1% PFA in PBS. Transfer contents of each well to
separate tubes (5 ml Falcon polystyrene round bottomed tube-352052). Wrap tubes in

25  tin foil.
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0. 050. 05 ELI SA Control - 10646 Musel g A21) 3. 230. 930. 90731383727

A7A10. 291. 370. 0775633383 A9(®. 91. 390. 0752623282 A15C12. 101. 420. 0646552593
Al5 E4.141. 380. 0650632395 Al17A2. 161. 400. 0676974181

A17C12. 280. 960. 97616322 A17Gl2. 1PTA-33141. 301. 3761662878

Al7H6. 11. 380. 053530528 A18B3. 11PTA-33121. 361. 3850423365

A19E2. 71. 400. 0653592699 B3F6. 17PTA- 33191. 3700677513989

B6G7. 10PTA- 33131. 3 ‘?%B%‘é?g%élbﬁﬁ .eﬂi‘?a§£’6ﬂ8g§§%‘f?§g‘1o7

B12C12. 51. 101. 0427142359 BI5A2. 61 400. 0636442259 .ggqug 1§d1uCé1ch.&624362265
5 Exanple 3: Nul TPSURS 853 OGP HIE S P1OBRC S PRSP GISET P hG SThe

foll owi ng descri bes. F9 ipto nuyll cell. sj. I n ay used to.assess
i nhi bition of H@'ﬁ‘)ﬁt}*&?‘g? &?‘Faff%‘ﬁ’g%‘g Bé‘ymd"ﬁ%an“z%‘l M%"i‘)%“fe’ﬁw&? P56
gelatin 2m/well at 37C for 15 mn. Seec% CE| st %t 6x 105 F9 CRI PTO NULL
cell's per wel f]_rst i‘d“%?r(}fldﬁ tgﬁgywﬁegﬁmcs or the hybndoma subclones, the next two
5 columns show the resulis of ELISA screens, and the remaining columns show flow
cytometry analysis results on four cripto-positive cell lines. The results are given in

units of mean fluorescent index (MFT).

Table 1: Anti-Cripto Monoclonal Antibody Characterization

10

Hybridoma ATCC ELISA ELISA DII:T;?I'.’S NS[([I:II'I' c:fp('-l) ng

deposit Cripto Cripto
Subclone o, aC | EGHike

Sups domain
Sups
Control-
‘| ELISA 0.06 0.07

Conirol-
Mouselg 14 9 37 18
AGC12.11 2.21 0.07 11 35 29 8
AGF3.6 PTA-3318 2.32 0.08 11 50 29 10
A7HIL.1% 2.14 0.09 14 34 27 12
AS8F1.30 2.15 0.1 17 27 32 28
A8G35 PTA-3317 2.39 0.09 9 30 25 15
A8H3.1 PTA-3315 2.4 1.7 9 44 23 10
ASH3.2 2.54 0.07 13 13 16 14
Al19A10.30 2.02 0.09 9 40 20 10 .
Al0B2.18 PTA-3311 2.36 0.07 40 63 100 43
A27F6.1 PTA-3310 2.28 1.19 9 44 26 17
A40G12.8 PTA-3316 2.27 1.59 10 47 26 16
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Each of the following sanples is added to 300 pl OptiMem to yield
Solution A for each sanple: Sanple 1: 0.59 (N2)7 luciferase FAST
reporter cDNA plus 1.5 jig enpty vector cDNA 15 Sanple 2: 0.5g (N2)7

| uci ferase, 0.5g FAST, and 1 g enpty vector cDNAs. 31 Sanple 3: 0.5g
(N2)7 luciferase, 0.5g Cripto ADD 0.5 FAST, and 4-0.5g enpty vector
cDNAs. Sanple 4: 0.59g (N2)7 luciferase, 0.59g Cripto, 0.5 FAST, and 0.5 pg
enpty vector cDNAs 5 Sanple 5: 0.5g (N2)7 luciferase, 0.59 Cripto, 0.5

FAST, and 0.5 pg enpt yra¥Ret An- GRS onSAHRI Anfiod) ChEraébiRador uci  er ase,
0.59g Cripto, 0.5 FAST, and 0.5 pg enpty vector cDNAs. Sanple 7: 0.5g

(N2) 7 1 uci f erase—0-5—Cr-pt 6,0 b TFAST—apd G5 P ety vector
cDNAs. Sanpl ¢Hgbridomg} Eﬁ | ju jtgrag%ﬁfsgo. 53) wi?sptof\IE .5 FZ%% ende pg
enpty vect or | SubslpRe ~danple 9 Oc5d @Nekg | uci ferhse, 0.5g Oriptlo, 0.5
FAST, and 0.5 pg enpty| vector| CDNAS.doddm SOl utiont B conprfises 30 pl of
Lipofectaninﬁcmhus 270 pl of |Opti Mem . For|each sanple, mix solytion A
and sol ution{BLSfget helr. 1 ncubd¥® 45 A%hutes  at Foom-tenperaturde. Ringe
wells with 2| fptlel | of Opti Mem . Aspirate jusj bpfore next stdp. Add
2.4 m of CpHIEE +o-eachwixtpare ot osotttrous—ArB x| adg— 15/ v |
to 20 dupli}égg el sl 1 neu ﬁt% 5 he%%" ar—34L: de3—onitHHwett—af
DVEMF20% FCEATAIER G ln b1 St dlelll s Sohichr treired—samd-es—t Add
: - A9GIY . ! 1.39 57 [74 >32 T
anti-Cripto AT fes—as—toH-g@s—SgipteT4 et =2 7RG L 10 T it
Sanpl e 5 wel Igisgp4d F67 5 2pgftyss 0.06 50 63 23 55
Al7A2.16 140 0.06 76 97 41 51
A17C12.28 0.96 0.97 6 16 3 22
Al7G12.1 PTA-3314 | 1.30 1.37 61 66 28 78
A17H6.1 1.38 0.05 35 30 5 28
A18B3.11 PTA-3312 | 136 1.38 50 42 33 65
Al19E2.7 1.40 0.06 53 59 26 99
B3F6.17 PTA-3319 | 137 0.06 77 51 39 89
B6G7.10 PTA-3313 | 1.38 1.40 28 22 22 56
B11H84 1.41 0.06 59 101 39 107
B12CI2.5 1.10 1.04 27 14 23 59
B15A2.6 1.40 0.06 36 44 22 59
C4A2.16 ‘ 1.40 0.06 24 36 22 65

5 Example 3: Null Cell Assay for Inhibition 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 cells per well.
10 Day 1 Transfection:
Each of the following samples is added to 300 pl OptiMeml to yield Solution A
for each sample:
Sample 1: 0.5ug (N2)7 luciferase FAST reporter cDNA plus 1.5 pg empty vector
cDNA.

15 Sample 2: 0.5pg (N,); luciferase, 0.5ug FAST, and 1 pg empty vector cDNAs.
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Sanple 6 wells: A40GL2.8; 10pg/m, Sanple 7 wells: A40GL2.8 2pg/m;

Sanple 8 wells: Al 0B2.18, 10g/m; Sanple 9 wells: A10B2.18, 2pg/m . 32
Day 2 Renove nedia, wash cells with PBS, 2n¥Ywell. Add DVEM:0. 5% FCS, 2mM
G@n, PPSwth the sane amounts of Cripto antibodies as the previous day,
to the sane weIIs Day 3 Devel op luciferase signal Wash wells with

PBS+Ca 2+ and Luc it kard cat# 6016911.
Bring buffer &biﬁ&(@ﬁ@’eﬁﬁm%%éwgm S Bp 1‘1“ grifsHe BRSNSt i t ut e
substrate vvlthl E&%‘Of buffer. Dilute 1: 1 with PBS+Ca2+ and |vg2+,

Aspirate wel | §"°‘C § add 250 0 of diluted substrate per well wusing a
repeat pipett solution and transfer 200 IL1 to wells of a 96

hel Ton e e Soiale b OLE Qo P Birese, (s it . FOOET, Sbd HEFEDD ‘atior

| um nomet er usi Wngl ow, 10 exporting data to Excel. The results of
this assay aré&D g%ﬁmarl zed below in Table 3. Table 3: Cripto Signaling
Assay: Inhibition with Anti-Cripto Mnoclonal Antibodi es cDNAs

t r ansf ect ed AntSampleiSp 0s naihlpenjmese ot-§ necCrinterOeBa®h and ;i ug eapty)vector

| ucnonel23 (N2)7 luc, PASTnone259 (N,), luc, FAST, Criptonone3091 (N2)
| uc, FAST, Crc BA2TF6. 1 | Ogg/ m 1507 (N7)7 Iuc, FAST, CriptoA27F6.1
299/ mM 2297 (N2)7 lue, ST, CriptoO 12.8 1ONrrd1213 (N2)7 luc, FAST,
Cri pt 0A40G12. §ugie®: .50k upigerasgABTg Crpitgp 0SHAUSBIB 2ndIBS sg empty vector

cDNAs.
Sample 7: 0.5ug (Ng)? luciferase, 0.5ng Cripto, 0.5 FAST, and 0.5 pg empty vector
10 cDNAs.
Sample 8: 0.5png (N2); luciferase, 0.5pg Cripto, 0.5 FAST, and 0.5 pg empty vector
cDNAs.
Sample 9: 0.5ug (N2); luciferase, 0.5 pg Cripto, 0.5 FAST, and 0.5 pg empty vector
cDNAs.
15  Solution B comprises 30 pl of Lipofectamine plus 270 ul of OptiMem!.

For each sample, mix solution A and solution B together. Incubate 45 minutes
at room temperature. Rinse wells with 2 ml/well of OptiMem1. 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, 2pg/ml;
Sample 6 wells: A40G12.8; 10ug/ml, Sample 7 wells: A40G12.8 2pg/ml; Sample 8

wells: A10B2.18, 10ug/ml; Sample 9 wells: A10B2.18, 2pg/ml.
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3466 1n, (N2)7 luc, FAST, CriptoA 1013118 2jtWr 3103 15 Exanple 4: Assay
for In Vitro Inhibition of Tunor Cell Gowth Inhibition of Cripto
Signaling may al so be assayed by neasuring the gromh of GEO cells in
soft agar. See, e.g., Cardiello et al., Oncogene. 1994 Jan; 9(l):291-8;
Cardiello et al., Cancer Res. 1991 Feb 1;51(3):1051-4. First, nelt 3%
bactoagar . Keep alnd% Henldl el S bt e Do) Hha BAERAGI BR0!

sol ution W|th prevva nedlatonaéaso ution o

bact oagar, n;g fﬁ n di sh
and | et cool FJ?)? aqm’ﬁ)é%sfthgﬁ%%nmﬁﬁ mﬁm ?:ff“g oa?' C%cﬁa ?‘gl%mglogF Q‘Tgm
Trypsini ze GE ccel | s znd resuspend to 105 cel I s/m I n conpl ete rredl a.
Add anti bodi e ts'i'jm?)‘é’ SSayed or controls, to the cell suspensions,

ELLLZELP&Z‘”LLSOS'12«75?3%%58 G el My 4 EhHYEY e %%2* ottom
I 14 37 ' C
o0 netbardel ket Pk Elgaxc‘fraef %ﬁﬁéw RGP and s o

m croscope. The absence of col onies, conpar e l,ve .controls,

i ndi cates t hat"MPREEht PiBbeg &f@lﬂ“‘i“ﬁ’ﬁ?‘bﬁ“ﬁ@ Wit @lqngb?f&ngﬂE‘SI T Wil ot h.
Thi s assay vvas used ;to gld the results shown n Table 4, for the
antibodi es tbP ¢ ﬁf% -Biiraggvelly oRpclgy a‘m Spfrdeshbstateprawelhi |ty
to decrease gr ovvth of GEO cel |l . colonies. Table 4: Reﬁu ts of growmh in
soft agar ass3§ehEPLbEpPRs: aYE! seliigr andiransisr HRinto vigllseiago @fel%%‘élﬂm 3

A27.F6 20g/ m 82.0
opaque bottom plate, Falcon 35-3296. Read plate on luminometer using Winglow,

10  exporting data to Excel.
The results of this assay are summarized below in Table 3.

Table 3: Cripto Signaling Assay: Inhibition with Anti-Cripto Monoclonal

Antibodies
¢DNAS transfected Anti-Cripto Antibody Relative Luminescent

Units
(N7 luc none 123
(N)7 luc, FAST none 259
(N2} luc, FAST, Cripto none 3091
(N3} Juc, FAST, Cripto AZ7F6.1 10pg/ml 1507
(Nz}; luc, FAST, Cripto A27F6.1 2pp/ml 2297
(Nq}; luc, FAST, Cripto A40G12.8 10ue/ml 1213
(N3); luc, FAST, Cripto A40G12.8 Zpe/ml 2626
(N3); luc, FAST, Cripto Al0B2.18 10pg/ml 3466
(N3} luc, FAST, Cripto Al0B2.18 2ng/ml 3103

15 Exampled: 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):1051-4.
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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A27F6. 1109/ M 78. 3 A27F6. 159/ m 79. 0 A27F6. 11g/ mM 108. 7 136Gr7. 1020g nil 102. 3
B6Gr7. 1010.tg/ M 71. 7 Exanple 5. Assay for In Vivo Inhibition of Tunor Cell
Gowth 15 To assess the inhibition of tunor cell growth, a human tunor
cell Iine is inplanted subcutaneously in athym c nude m ce and the
effects of the antibodies of the invention are observed, with and

wi thout additi, Ehg{dal it erb%ﬂlpﬁlgﬁobﬁ:ontl Eﬁﬂmtﬁyﬁﬁ’t}ﬁ&mE@r@MlsQﬁ@wsﬂﬁcnd

synergi stic or fects on tunor |nh|b|t|on 34 This assay nay be

per forrmed alt raaalﬂ\gﬁ,gx? r;ﬁgc flodil ® ARE b fOHEBY 1ot absal daG%oon BN o 1@l T OF

exarrpl e, ent | at ed uman col on cancer in-vi tro cel

Lol oM i
oo 11 55?:“?%“"@5*&5“9 A g o G e
e AR e BRI e

may be used: O%Soﬂgblﬁ“%%'ﬁ i ’%’%9\%?% tr%’ atg‘é‘ﬁc?%é&il%u & Ogon%grlféral >
m /nouse, 1.p. three ti dose .p. 10

3. mb, ni ddI i negye CPHLB’S Caﬁsx‘ﬁw&ﬂ a‘l’iﬁj‘:’éﬂy t&%%‘g’“hﬁb‘%f“ vige pEoRcell| 1 3
nmg/ kg/ i nj, p., 3 Rxiwk (MWF) 10 6. Osplatln 2 ng/kg/inj, s.c., 3
Rx/\/\k(l\/lWF)c’rP@’th? Adriamycin, 1.6 nmg/kg/inj, i.p., 3 Rx/wk (MWF) 10

This assay was used to yield the results shown in Table 4, for the antibodies
10 A27F6.1 and B6G7.10, both of which demonstrate the ability to decrease growth of
GEO cell colonies.

Table 4: Results of growth in soft agar assay

Antibody Average number
' of colonies
none 109.0
none 1043
A27F6 20ug/ml 82.0
A27F6.1 10pg/ml 78.3
A27F6.1 Spg/ml 79.0
A27F6.1 1pg/ml 108.7
B6G7.10 20pg ml 102.3
B6G7.10 10pg/ml 71.7

Example 5: Assay for In Vive 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 tumor inhibition.
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8. Irinotecan, 10

dose) 10 12. nADb,

mAb, m ddl e dose,

of ani mal s.
tunmor size angm%
unti | ternlnatlo

wei ght measur enpnts,

ng/ kg/inj., i.p., 5 Rx/fwk ( MF) 10 9. nmAb, | ow dose,
i.p. + 5-FU (internedi ate dose) 10 20 10. mAb, m ddl e dose, i.p. + 5-FU
(intermedi ate dose) 10 11. mAb, high dose, i.p. + 5-

FU (internediate

| ow dose, i.p. + Cisplatin (internedi ate dose) 10 13.
_ i.p. + Csplatin (internedi ate dose) 10 14. mAb, high
dose, i.p. + G splpfii fdy RELEPRF0AESR 005 vehOisékr diforedt AFor ctIPMheS! %ﬁ@l L. p.
+ Adrianycin (internediate dose) 10 35 16. mAb, “m ddI )

Adrianmycin (igf ?&@Qbﬁ& Q}E@Wclﬂtgffeﬁlatmlamaﬁ'b&@n AR8& in it ccﬂ'hféj[s' a”yc' n

( i nt er medi at e 'dose) mAb, |ow dose, 1.p. + Ir
t di at I

| nt or modi at e d9aTy f}%nﬁ%m%'fﬂh&d‘tﬁd%‘égﬁmff (Rrcey. ﬁ%ﬁ?’éﬁ%ﬁ“‘
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g%'AglkEC)”&%ﬁ%éEseﬁ% tﬂg%céﬂé éﬂﬁ@]a c}’f'?uchjagsa é:@ﬁ? weekl y

experi‘hent

anal ysi s on tanore are exam ned, analyzing for Cript

grow h, and i nhi bi

Model - Cys-rich b |ng

an NCC1T, a hun&g
subcutaneouslii1

t unor ze and body

hi st ol ogy at sacrlflce and |nnunoh|stochenlstry

0 expression, tunor

on Lher &ltw du@g %Erigecﬂ%netar %unﬁiws YLy BEgenn h@fs:pas@m

(0]
testilcu

Cript Th t t t b
n Fib 20 MeoHBHERY BHPERENTE Hr et o PR
used. Ani rrl%I S Jer e, [ ndl,Iyl dual | y

oup

1.

2.

15 5.

20 10.

11.

12.

13.

14.

atment

y To ASSESS t

R ey Wt e °Wq%t%@%lﬂ}¢§ﬁ el of

esponse of

sul t.s are shomn
ARt o
# of Mice

Saline Control, 0.2 ml/mouse, i.p. three times weekly (M, W F) 20

mAb, low dose, i.p.

mADb, middle dose, i.p.

mADbD, high dose, i.p.

5-FU, 30 mg/kg/in}, i.p., 3 Rw/wk (M,W F)
Cisplatin, 2 mg/kgfinj, s.c., 3 Rx/wk (M, W.F)
Adriamycin, 1.6 mg/kgfinj, i.p., 3 Rxfwk M, W,F)
Irinotecan, 10 mg/kg/inj., i.p., 5 Rx/wk ( M-F)
mAb, low dose, i.p. + 5-FU (intermediate dose)
mAb, middle dose, i.p. + 5-FU ( intermediate dose)
mAb, high dose, i.p. + 5-FU ( interinediate dose)
mAb, low dose, i.p. + Cisplatin ( intermediate dose}
mAb, middle dose, i.p. + Cisplatin ( intermediate dose)
mAb, high dose, 1.p. + Cisplatin ( intermediate dose)

mAb, low dose, i.p. + Adramycin ( intermediate dose)
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nunbered by ear punches. Tumor:NCCI T, mediastinal mxed germcell human
testicular carcinoma in-vitro cell 25 line originally obtained fromthe
Anrerican Tissue Type Collection. Cell line was passed in-vitro for six
passages in RPM -1640/ 10% FBS wi t hout antibiotics. Animals inplanted
subcut aneously with 5 x 106 cells / 0.2 m matrigel on the animals right
flank. 36 5 10 15 G oun #THERL BN B] M GRr¥ehhE hgeont rolip (25 nM
sodi um phosphat e, H%O mV sodi u‘m@ﬂ chl o;ﬁ"(l)\j/te, pH 7. 2), cg?Z m / nouse, i.p.,
QL4D 20 Treatpent 5, REGLdh LB §8Ys adn PrmedialHokad/ 1 nj, 1.4p., Q14D 10
Treat nent s beg?n on dayé?l- 1&3.'%8?%. Sa?ﬂygﬁ'%rlukg/ei r?j , c'i&gp. , Q14D 10

Treat ments beg; 1 4 .
reatment s befy n %Age%w _d%se,sz.ﬁéggﬁrbﬂ%car}gmmﬁ&ﬂété se) | - P, Ql4p 10

Treatments begi'n on da SG's atinum 2 ng/kg/inj, s.c., 3 x/wk
(MW F) for g trealiebad Jost! S0 TR P EIRORal Bseft 20 Tesbi ng schedul e
S 20. maAb, high dose, i.p. + Irinotecan { intermediate dose) 10

Day 0: Implant tumor, record initial body weight of animals.
Day 1: Initiate treatments as indicated above.
Day 5: Begin tumor size and body weight measurements and continue two
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 carcinorpa 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.

Turmor: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
implanted subcutaneously with 5 x 10° cells / 0.2 ml matrigel on the animals right
flank.
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Day -1: Randomi zed mce into control and treatnments groups. Recorded
initial body weight of aninmals. Adm nistered first treatnents to

anti body groups. Dosing solutions were nmade.. Treatnents were blinded to
the technicians until the assay was term nated. 25 Day 0: I nplanted
tunor. Ran bacterial cultures on the tunor inplanted into mce. Day 1:
Adm ni stered first treatment to the positive chenotherapeutic group. 30

35 Day 4: Re
matri gel . Cor

observati on on anlnals

O or eme E IMEeasur ene _ Blgge oﬁ-ﬂun (1€ on
TUES0 O O U DOUY WET 0

|ght Tunor size and

week. Monitorgd the st%ﬁ, %?ééﬂfroﬁr(‘ﬁ Iﬁﬁ%mmﬁa 0, ﬁ)fomxgoamsualzo

body wei ght maasurement-ﬁ_B

graft Tunor Nbdel -

EGF-1i ke domai n bl ocki ng antl- 8? to antlbody To assess the response

of an NCCI T,

3 human tQQ&k§§|ﬁﬁmﬁ%hﬁ ?g ngigel | 1ine was inplanteg

subcut aneously w th an-gpll,
Cripto. The experlnentgﬁ gﬁo S are

ijnds to a EG--1ike domain of
isted below. The results are shown

in Figure 37 Nethods angedd ef \aksini3pl@1dp 20 25 10

15

20

25

30

35

40

Treatments begin on day -1

4. A8G3.S, 10 me/kg/inj, i.p., Q14D 10
Treatments begin on day -1

5. Cis-platinum, 2 mg/kg/inj, s.c., 3 x’wk QM,W, F} for 6 treatments 10

Treatments began on day 1

Testing schedule

Day —-1: Randomized mice into control and treatrents groups. Recorded initial
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 0: Implanted tumor. Ran bacterial cultures on the tumor iraplanied into
mice.

Day 1 Administered first treatment to the positive chemotherapeutic group.

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,

Endpoints:  Initial body weight
Tumor size and body weight measurements

Example 7: In Vivo Xenograft Tumor Model - EGF-like domain 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 EGF-like domain of

Cripto. The experimental methods are listed below. The results are shown in Figure 2.
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30 Aninmal s: Athym c nude male mce were used. Animals were individually
nunbered by ear punches. NCCI T, nediastinal m xed germcell human
testicular carcinoma in- Tunor:vitro cell line originally obtained from
the American Tissue Type Collection. Cell line was passed in-vitro for
ei ght passages in RPM - 1640/ 10% FBS wi t hout antibiotics. Aninmals

I npl ant ed subﬂjt Lé| \Mth 5 x 106 cells / 0.2 mM matrigel on the

ani mal s right . : nt #of Mc Vehi cl e (25mv|
sodi um phosphg’f‘éflalﬁoo 8| feaFqrgwsed p Anim Werﬁ)"ggr‘é‘}“ﬁri’)us ,
QL4D 18 Treatnents begi™BF°Y X/earfm? RD7F6.1, 1 ng/ kg/inj, i.p., Q14D10
Treat nents beglu n on da)f\l &va t&] a | oadi ng dose of 2.6 ny/ kg/ nouse
3. A27F6. 1, 10 AP/ i njNC et mgedgems CRb ‘E%a“d%ﬁwab“r?“eﬂwali vvith a
| oadi ng dose of 21.2 %‘7" @%8“@“@3’5013 Bined frogmipe FaRglissg Tyee ¢
xIwk (MW F) for 6 tr ﬁ%‘r?f‘s?@“*l*?“e‘éiﬁsr?é*ﬁte%“b}él 9 forsighipassages mEEMln
schedul e Day -1: Randort®3¥dO%RES yioyt ediRioti. HWF‘B%I?HFE‘?\%"@C‘@}WGBWEY
Recorded initial body Wi Yhl0 §ellsy Tl watrigg] pon thecaoapagright flagk ¢ r eat nent s
to antibod} _groups Dosing solutions were made Treatnents were bljnded
to the technBeduads unTieatmene assay was terminated. Day 0: | npHahMiceuror .
Ran bacterial cultures on the tunors inplanted into mce. Bacterial
cul ture were hegative fNahickdPinan, (2itmidrodiumPphogphete AR movIssdium 18
chloride, pH 7.2), 0.2 ml/mouse, i.p., Q14D
Treatments begin on day -1

15

2. AZ7F6.1, 1 mg/kgfinj, i.p., Q14D 10
Treatments begin on day -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/kgfinj, s.c., 3 x/wk (M,W, F) for 6 treatments 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 initial 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 notations of any unusual

observation on animals.
Endpoints:

. Initial body weight
45 Tumor size and body weight measurements
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post sanpling. 35 40 45 Day 1: Administered first treatnment to the
positive chenot herapeutic group. Day 4: Recorded initial tunor size
measurenents for tunmor baseline on matrigel. Continued to record tunor
size and body weights on mce 2x / week. Mnitored the study daily and
made notations of any unusual observation on aninmals. Endpoints: Initial

body weight T r size~and bad i, ght urenents 38 Exanple 8: Cripto
mabs that bl ocﬁ‘gﬂ%ﬁbﬁ:'ﬂ o0 Sﬁh%&&%&ﬁ%&;ﬁg@g@ whet her Cripto-specific
monocl onal ant i bodinesdaanassess @hétereCripitd-speCit pioaoSorabidtibbdicd dan hiteifkrd O

Al k4, the activin type | receptor, we used flow cytonetry analysis using
a 293 cell |i néthwitipeds silaplobitkpraps @x aAlikd typd 0r@ener, at asddfiosw Gemetdi ne,
5 293 cells were cotransfected with a plasm d that expresses Al k4 tagged

at the G ter mhdlysss wirlgh 293 Al B WiEEstande @repied BI40 TS BaderLXl:RE3 B, t he
drug, puronycin, at a 10:1 ratio. The transfected cells were then

sel ected i B pUODEIE wdrdddtrahsfd @l WHhQDIIRIIBE explebORIkE Sagsd & diden pi cked,
expanded and then anal yzed for Al k4 expression using western blotting

anal ysis for idimireh GR8 a2iA (@ 3e AilkdriAld WasxprRYadmE en@m{rl&ﬁﬁiﬁ]iagmdep

| evel s of Al k4 conpared to control, untransfected 293 cells. To anal yze

Cripto- Al k4 bicidi Tig siebionetly eiBhdnkele@ePipufdnBfin bl tbefeslt@@yof  human
Cripto (aa 1-169) fused to the Fe portion of hurman IgG (Crdel CGFc) was

el oyed. - ADDCRIHER Btk aeiied UrpfrtlPlufi it iy SN Qs Eprilith Blily VS

i ncubated w th 3x105 293-Alk4-21 cells on icé for 30 mnutes in 501z1

total volume QhstEMGRidmy Mufyiistor (IBB@édgf)e %‘P (312 BSY wasFOindI8 BRES high

containing anti-Cripto anti'bodi es,
10 levels of Alk4 compared to control, untransfected 293 cells.

To analyze Cripto-Alk4 binding by flow cytometry, a purified, soluble form of
human Cripto (aa 1-169) fused to the Fc portion of human IgG (CrdelC-Fc) was

employed. Approximately Sug/ml of CrdelC-Fc or control Fc protein was incubated

with 3x105 293-Alk4-21 cells on ice for 30 minutes in 50ul total volume of FACS

15 buffer (PBS with 0.1% BSA). For samples containing anti-Cripto antibodies, 5ug/ml
CrdelC-Fc was preincubated with 50ug/ml of each Cripto antibody (A10.B2.18,
A40.G12.8, A27.F6.1, ABH3.1, A19.A10.30, A6.F8.6, A8.G3.5, A6.C12.11) onice
prior to addition of the cells. The cells were then washed in FACS buffer and the bound
Fc protein was detected by incubating the cells with a R-phycoerytherin-conjugated

20 goat anti-ﬁuman IgG (Fc fragment specific) from Jackson Immunoclogics. 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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Crdel G- Fc was preincubated with 50g/m of each Cripto anti body

(A 0.B2.18, A40.Gl2.8, A27.F6.1, A8.113.1, Al19.A10.30, A6.F8.6, A8.G&3.5,
A6.Cl2.11) 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 cells with a R-phycoerytherin-conjugated 20 goat

anti-human Ig Fec fra nt s eCIf from Jack on I o] ogi cs._ Sanpl es
were then vvasg b &igﬁ%ﬁs %PE? BEN @Ztrﬁlﬁ?aétf%rw sﬁ%{en?‘ﬁc BEegtionn} is

anal yzed usin flow cyt rocedur S. The results of the
FACS assay ar gm%'h wﬂ‘ aﬁl ngftbwt“é“ ?gg COHPC ShISG VAR of t he

i nvention descrlbe? above, are ouhﬁﬁp belom/ and include, but are not
limted to, the fotloWFi¥iBgaP° lisationicigechesgin fs hegeby incomerateayar t

wi || appreciat nunmer ous changes and nodifications may be nmade to the
various 39 enBOHEMENts of the invention without departing fromthe spirit
of the invention. It is intended that all such variations fall within
the scope of the invention. The entire disclosure of each publication
cited herein is hereby incorporated by reference. 40 W claim 1. An
anti body that specifically binds to an epitope in the |igand/receptor

bi ndi ng domain of Cripto. 2. The antibody of claim1l wherein the Cripto
is selected fromthe group 5 consisting of SEQID NGO 1 or 2. 3. The
anti body of claim2 wherein the epitope is in an EG-1ike domain. 4. The
anti body of claim2 wherein the epitope is in a cys-rich domain. 5. The
anti body of claim2 which is selected fromthe group consisting of
A6C12. 11, A6F8.6, A7H1.19, A8F1.30, A8G3.5, A8113.1, A8H3.2, Al19A10. 30,
10 Al OB2.18, A27F6.1, A40GL2.8, A2D3.23, A7A10.29, A9IR.9, Al5C12.10,
Al5E4. 14, Al17A2.16, A17Cl12.28, Al7Gl2.1, Al17146.1, A18133.1 1, Al9E2.7,
B3F6. 17, and B6G7. 10.
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6. The anti body of claim3 which is selected fromthe group consisting of
A40GL2. 8, A8H3.1, A27F6.1, 136Gr.10, Al17Gl12.1 and A18133.1 1. 15 7. The
anti body of claim4 which is selected fromthe group consisting of
A19A10. 30, ABG3.5, A08.6 and A6CI2.1 1. S. An antibody that specifically
binds to an epitope conprised in the domain spanning amno acid residues
46- 62 of Cri ptyge Rim.The antibody of claim8 which is A10B2.18 and

B3F6. 17. 20 10. An anti body which binds specifically to an epitope

el Sl S e 1
L N oE s sz N
T R R e RN O P
S P SRR L epe, 1 S0 ke ol 6 ot
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which is A6Cl2. 11. 16.. The a tlbod of claim11 which is selected from
t he group consi sh‘ﬁg%ﬁ BQFB’ agn N@F@lnlt © RAORHIS in 2 gyfdichalomaing 1. 17, An

ant i body whi ch bi nds ecifjc to Cripto and is capable of nodul ating
tunor growth. 18. ghﬁ d? m%l“'éli%lwleﬁﬁﬂéﬁ%b@é@?@@t@wwﬁfnds to an

epitope In an B 11 acrs e aTRTTO A 36T ASSS, ASH 1, ASH3.2, AL9A10.30,

10 AIOB2.18, A27F6.1, A40G12.8, A2D3.23, A7A10.29, A9G9.9, A15C12.10,
Al15E4.14, A17A2.16, A17C12.28, A17G12.1, A17H6.1, A18B3.11, A19E2.7,
B3Fé6.17, and B6G7.10.

6. The antibody of claim 3 which is selected from the group consisting of
Ad40G12.8, A8H3.1, A27F6.1, B6G7.10, A17G12.1 and A18B3.11.

15 7. The antibedy of claim 4 which is selected from the group consisting of
A19A10.30, ABG3.5, AGF8.6 and A6C12.11.

8. An antibody that specifically binds to an epitope comprised in the domain
spanning amino acid residues 46-62 of Cripto.
9. The antibody of claim 8 which is A10B2.18 and B3F6.17.

20 10. An antibody which binds specifically to an epitope selected from the group
of epitopes to which antibodies A6C12.11, A6F8.6, A7H1.19, A8F1.30, A8G3.5,
A8H3.1, ABH3.2, A19A10.30, A10B2.18, A27F6.1, A40G12.8, A2D3.23, A7A10.29,
A9G9.9, A15C12.10, A15E4.14, A17A2.16, A17C12.28, A17G12.1, A17H6.1,

Al8B3.11, A19E2.7, B3F6.17, and B6G7.10 bind.
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19. The anti body of claim 17 which specifically binds to an epitope in a
cys- rich domain of Cripto. 20. The anti body of claim17 which is
selected fromthe group consisting of A27F6.1, A8G3.5 and B6Gr. 10. 20
21. An antibody which binds specifically to Cripto, which is capable of
nodul ating Cripto signaling, and which is capable of nodulating tunor

growth. 22. The anj begy.dbarhAbibak WiANYIRACHEEGA Laibade o an
1% S J3RGk i

3ﬁltﬁpe in ?n EG-- naln antlbh é o] cla;n121

- 25 [
& pto. a2 24 hﬁmﬁin@t‘?%od%ﬁ@gif’;? ?npil' PR A2TF6. 1 25. An anti body
FL?‘%%CZSCEZS?OEVELW%% S F el AR LR S el o é@?%

VH3. 1 ~ATCC S|£n ﬁ%i? TA:3315) A10132. 18 (ATCC Accessi on No.
PTA-331 1), “1 TA iccessi on No. PTA-3310), A40Gl2.8 (ATCC

A No PT 6 7 .1 (ATCC A ' TA-

e e i iR S 055 4555580 O Moell it o
PTA- 3319), g-éﬁ?fﬁ (ATCC Accession No. PTA-3313). 26. An anti body
whi ch binds s 3 cally to Cripto and is capable of blocking 10 the

t t bet d.ALK4 b of clai.m 26 which
spect f1cal 'y bi ndsht ortsEtp Ghary Liehsee Sty vToh 8 olomet oo 25,

The anti body of Ia|n1g§ mhlch specifically binds to an epitope in a cys-
ri ch domain of*® ?3?50 '99. Ile antibody of claim26 which is selected

ant i body whi ch bi i UpaaTacyal ng B eRTE ASCHRLE | s capable of
10 16. The antibody of claim 11 which is selected from the group consisting of
A40GI12.8, ASH3.1, A27F6.1, and A6C12.11.
17. An antibody which binds specifically to Cripto and is capable of
modulating tumor growth,
18. The antibody of claim 17 which specifically binds to an epitope in an EGF-
15  like domain of Cripto.
19. The antibody of claim 17 which specifically binds to an epitope in a cys-
rich domain of Cripto. -
20. The antibody of claim 17 which is selected from the group consisting of
A27F6.1, A8G3.5 and B6G7.10.
20 21. An antibody which binds specifically to Crpto, which is capable of
modulating Cripto signaling, and which is capable of modulating tumor growth.
22. The antibody of claim 21 which specifically binds to an epitope in an EGF-
like domain of Cripto.
23. The antibody of claim 21 which specifically binds to an epitope in a cys-

25  rich domain of Cripto.

42



bl ocl dng the interaction between Cripto and ALK4, and which is capabl e of
nodul ating tunmor growh. 20 3 1. The anti body of claim30 which
specifically binds to an epitope in an EG-- |ike donmain of Cripto. 32.
The anti body of claim30 which specifically binds to an epitope in a cys-
rich domain of Cripto. 33. The antibody of claim30 which is MM 25 34.

A Cripto anti body %gpﬁgu%gggyLp&%ﬁﬂﬁkh%&ﬂgaéiﬁgLo. 43 35. The anti body of
0 e o'a

cLain134bmgere}n f e anti hIS con1uga f chenot her apeutic. 36.
T i j 34 whi i F6. B3E6. 17. 37.
A composi 1 onfor e pliedte 8Lk Rud AR Rtk R0, R
5 i i,Si I i bodi f
pEty %@A@ﬁaﬂ@»&ﬁ%#ew%m@gasgﬁgr@m%gffcea%ﬁaﬁia- Phese °
subject is hu . 0si tj o C i im, 37, . t her
s iR AR RORER e A IRl fs LB s atnib Tt
AR ) g bR g batith i L
chennpheraﬁeu?'gfﬁh ;A% '£§933269Fﬁﬁm§$b§_éf#ﬁo}g‘@#gﬁifd y ??ﬂ%ﬂ _
oo o oo BERPAMIEA By LLSRSH Euaf o EIORD Shafr’ S,
iti im37. 15 43, A i
Pour, or e sar IR b M LU oS A LBE S aBlib ™ 0
adm ni stering, {o the subj éa?ﬁ ef fective anmount of the conposition of

bj ec
claim 37, 44. FHC wetssdian e PG t o clai m 43, wherein the subject is

human. 45. A nethod of treating a subject having a tunor tha% ..
over - expresses Cri @in antibody which binds specifically to Cripto and 1s capable of blocking

10  the interaction between Cripto and ALK4.

27. The antibody of claim 26 which specifically binds to an epitope in an EGF-
like domain of Cripto.

28. The antibody of claim 26 which specifically binds to an epitope in a cys-
rich domain of Cripto.

15 29. The antibody of claim 26 which is selected from the group consisting of
A8G3.5, A6GF8.6 and A6C12.11.

30. An antibody which binds specifically to Cripto, which is capable of
blocking the interaction between Cripto and ALK4, and which is capable of modulating
turnor growth.

20 31. The antibody of claim 30 which specifically binds to an epitope in an EGF-
like domain of Cripto.

32. The antibody of claim 30 which specifically binds to an epitope in a cys-
rich domain of Cripto.

33. The antibody of claim 30 which is A8G3.5.

25 34. A Cripto antibody capable of internalizing Cripto.
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20 conprising adm nistering to said subject the conposition of claim 37
in an effective amount. 46. A nethod of treating a patient having a
tunmor that over-expresses Cripto conprising admnistering to said
patient the conposition of claim39 in an effective anount. 44 47. A
met hod of treating a patient having a tunor that over-expresses Cripto

conpri sing adm ni sjerdh.ng to.said. ient.the ¢ ositi.on of claim40 in
an effective anou%st?,ﬂﬁgfmbﬂdﬁ%tﬁ%l%a%f“ “ILLTT A %gg)bgtcf’@%mﬁjat\%"ng a tunor

t hat over - express serCri cto 5 conprising admnistering to said patient
the conposition of cFaith 41 in an effective amount. 49. The net hod

according to claim4 rein,the tunor cell is sel ed fr t he group
consi sting of br ean?’sqf ,Zrhf\é\gq%iogm’%ﬁa?lméél‘gﬁ?h 1f §kggted (?&’r??ﬁ{?r]aﬂ’&@%?ﬁ'&?'eri ne,
cervical, pancr e%;_)' c, and st ogach tunor cell S"ﬂ 10 1 50. The net hod
according to clai m’43* SYPRIFIEPR I gdministraion deyp pubjest Ravinga timor P SEPIERES gr oup
consi sting of hreast, .testicular, colon, |lung, ovary, bladder, uterine,
cervicA pancHBEPICEmPLRE & {e35nn of tirarbedipy o angof claifis gt hod according to
claim44, wherein the tunmor cell is _selected from the group consisting
of breast, testiculdarileEPRATILONAFrGrdingigFlpim BT, gegesin thesubigchis humat.yi cal |

15 pancreatic, and _stomach tunor cells. 52. 'Me nmethod according to claim
45, wherein the tulforlhesomaRasiicn agrordingie chatm 3G Authsr emisingiang of br east ,
testicular, colon, lung, ovary, bladder, uterine, cervical, pancreatic,
and st omach tﬂ??ﬁ'?l%?c“%ﬂy?‘[‘?ép‘ﬁ‘ﬁ%%éﬂ%cor ding to claim46, wherein the
tunor is selected fromthe 20 group consisting of breast, testicular,

col on, lung, ovar 0 gibaaerapositigh d¢copkng te glaip dhwheregpthe puteiyis cativgatadomach
tunmors. 54. The nmethod according to claim47, wherein the tunor is

sel ect ed 1 onfotafdemotherapeutic.

41. The composition according to claim 37, further comprising a
nonconjugated chemotherapeutic.

42. A method of modulating growth of tumor cells in vitre in a sample
comprising the step of adding to the sample the composition of claim 37.

15 43. A method of modulating growth of tumor cells in vivo in a subject
comprising the step of administering to the subject an effective amount of the
composition of claim 37.

44. The method according to claim 43, wherein the subject is human.
45. A method of treating a subject having a tumor that over-expresses Cripto

20 comprising administering to said subject the composition of claim 37 in an effective
amount.

46. A method of treating a patient having a turnor that over-expresses Cripto
comprising administering to said patient the composition of claim 39 in an effective

arnount.
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group consisting of breast, testicular, colon, lung, ovary, bladder,
uterine, cervicaL pancreatic, and stomach tunors. 45 55. The net hod
according to claim48, wherein the tunor is selected fromthe group
consisting of breast, testicular, colon, lung, ovary, bladder, uterine,
cervical, pancreatic, and stomach tunors. 5.6. A nethod of determ ning

whether a tissue exPuessass ek a HABRhhThDIERS haboveh-Sihr@esaniry/ 2i Ng

tissue fromthe subject 1 n an I mmunoassay using an antibody of any of

claim 1-37. é)éplr@ing%argﬂ%te?lfnﬁ gcfstrz]lglr I{Ehéﬂt'&g: c g%sﬁ'@tfn ¢t cfafth U0 b Besfective

over expresses pto, conpr e step analyzing the cell line in
an innunoassa¥ma%ing an anti body of any of clains 1-37. 10 58. The
anti body of claim'l wherein the antibody is nonocl onal antibodies. 59.

The anti body of claiml Ln.the [ ' ngﬁi [ | es.

60. The anti body o 'Q%thﬁsﬁkgtﬁéknpa?%ghgﬁﬁgﬁg )??I S Srrg I%E%Si dies. 61.
A nethod of treatin subject fo ndi tion.as i i undesi red
cell prol i{er FOR™ galfuélls?r‘%antnﬁr(t)odsaboq?%?rﬁs|enc§m3§‘{]r}tf% ogt%fea;rﬁ%gg}t%hg%ft}j%subj ect
the conposition 15 of claim37. 46 SEQUENCE LI STI NG <110> Bi ogen, Inc.
Sani col a- Nadef™f-chele WIlians, Kevin Schiffer, Susan Rayhorn, Pau

<120> Gripto Bloc kigf‘ q‘h@ﬂl}e.{hgg gti:c%rsdir?gr}g C am? 22, w-l;lgrec{net%g mﬁ;f):;’(gal fg‘ %&thglca_om
the group consisting of breast, testicular, colon, lung, ovary, bladder, uterine, cervical,
pancreatic, and stomach tumor cells.

10 ~ 50. The method according to claim 43, wherein the tumor cell is selected from
the group consisting of breast, testicular, colon, lung, ovary, bladder, uterine, cervical,
pancreatic, and stomach tumor ceus.

51. The method according to claim 44, wherein the tumor cell is selected from
the group consisting of breast, testicular, colon, lung, ovary, bladder, uterine, cervical,

15  pancreatic, and stomach tumor cells.

52. The method according to clarm 45, wherein the tumor is selected from the
group consisting of breast, testicular, colon, lung, ovary, bladder, uterine, cervical,
pancreatic, and stomach tumors.

53. The method according to claim 46, wherein the tumor is selected from the

20  group consisting of breast, testicular, colon, lung, ovary, bladder, uterine, cervical,
pancreatic, and stomach tumors.

54. The method according to claim 47, wherein the tumor is selected from the
group consisting of breast, testicular, colon, lung, ovary, bladder, uterine, cervical,

pancreatic, and stornach tumors.
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<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 W ndows Version
4.0 <210> 1 <211> 188 <212> PRT <213> Hono Sapi en <400> 1 Met Asp Cys
Arg Lys Met Ala Arg Phe Ser Tyr Ser Val Ile Trp lle 15 10 15 Mt A a

|GI| e Ser Lys Val Ph§5_ 1 L&Ho dgcgor#ieu ‘ V@I .mggaw%ginﬁ%u d %is %% %%Ot‘?oo thHi s A@n
u Phe Ala Arg Prooser” BFg @57 9Ve "LEH A "AE BH0 " A8 Asp Ser
1S TP B ot B el B e it B i Bt 250 e
Thr Cys Cys L%gncﬁcsaac,cgng St%sln%ch'l't%or%/s Met Leu Gy Ser Phe Cys Ala
56. A method of determining whether a tissue expresses Cripto, comprising the
5  step of analyzing tissue from the subject in an immunoassay using an antibody of any
of claims 1-37.
57. A method of determining whether a cell line overexpresses Cripto,
comprising the step of analyzing the cell line in an immunoassay using an antibody of
any of claims 1-37.
10 58. The antibody of claim 1 wherein the antibody is monoclonal antibodies.
59. The antibody of claim 1 wherein the antibody is humanized antibodies.
60. The antibody of claim 1 wherein the antibody is buman antibodies.
61. A method of treating a subject for a condition associated with undesired

cell proliferation, said method comprising administering to said subject the composition

15 of claim 37.
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85 90 95 113 Cys Pro Pro Ser Phe Tyr Ay Arg Asn Cys Au H's Asp Val Arg
Lys 100 105 110 Gu Asn Cys Gy Ser VvVal Pro Hs Asp Thr Trp Leu Pro Lys
Lys Cys 115 120 125 Ser Leu Cys Lys Cys Trp Hs Ay @n Leu Arg Cys Phe
Pro Gn Ala 130 135 140 Phe Leu Pro Ay Cys Asp Ay Len Val Net Asp Qu
H's Leu Val Ala 145 150 155 160 Ser Arg Thr Pro Gu Leu Pro Pro Ser Al a
Arg Thr Thr Thr Phe Met 165 170 175 Leu Val Ay Ile Cys Leu Ser Ile dn
Ser Tyr Tyr 180 185 <210> 2 <211> 188 <212> PRT <213> Honb Sapi en <400>
2 Met Asp Cys Arg Lys Net Val Arg P Y. Val Ile Trplle 15 10
15 Met Ala Ile Ser Lys Ala Phe Gu@%‘gﬁ%gﬁ%u 5 Ala Ay Leu dy 20 25
30 His@nsGbyeRherMa Arg Pro Ser Arg Ay Asp Leu Ala Phe Arg Asp 35

40 45 Asp Semnbteld+addiqo @Ghiané&lse Gu Pro Ala lle Arg Pro Arg Ser Ser 50
55 60 dn HMiglVahs| éievPrno Net Gy Ile Gn H's Ser Lys Gu Leu Asn Arg

Schiffer, Susan
Rayhorn, Paul

<120> Cripto Blocking Antibodies and Uses
Therecof

<130> All7 pCT

<140> not assigned vet
<l141> 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 i0 i5
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 Phe Arg Asp
35 40 45
Asp Ser Ile Trp Pro Gln Glu Glu Pro Ala Ile Arg Pro Arg Ser Ser
50 55 _ 60
Gln Arg Val Pro Prc 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 Gly Ser Phe Cys Ala
85 90 95
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65 70 75 80 Thr Cys Cys Leu Asn Gy @y Thr Cys Met Leu G u Ser Phe Cys
Ala 85 90 95 Cys Pro Pro Ser Phe Tyr Ay Arg Asn Cys Qu H's Asp Val Arg
Lys 100 105 110 Gu Asn Cys Gy Ser Val Pro His Asp Thr Trp Leu Pro Lys
Lys Cys 115 120 125 Ser Leu Cys Lys Cys Trp Hs Gy @n Leu Arg Cys Phe
Pro Gn Ala 130 135 140 Phe Leu Pro Gy Cys Asp Ay Leu Val Met Asp Qu
H's Leu Val Ala 145 150 155 160 Ser Arg Thr Pro Glu Leu Pro Pro Ser Al a
Arg Thr Thr Thr Phe Met 165 170 175 Leu Ala G Cys Leu Ser Ile @n
Ser Ty?ysl'frmlé’éc’l%‘g)r s XGuBhe 19 %Fi“nﬁyﬁ'h%lul aﬁFHoV%:ﬁfgséﬁﬁence f or

CR-1 i 0

I\/DCRKM(%IRLE%YS%VE Qvéli%%%l%{b%&aﬁﬁﬁp%ﬁéﬂﬁ&ﬁbﬁ tys Lys Cys

| WPQEERAI RRRSERVEPFMa (HSIELINRT GANGEhCVeGSHCACEESPhe Pro Gin Ala
FYGRNCEHDMRKENCGSVPHDTW. PKKCELECKCWHGQL RCFPQAFL R@GED

G_VNDEHLG«/ASRT PER PPSARTET ANRVEL CLISIVOSYY Fhe a988 GEmi Hos aketd \Baéq@énce for

CR-3 i¥:s fol | ows %SEQ EBONO. :
NDCRKI\Rﬁ%‘F Vit I\N E@fvﬁfﬁ’_é&ﬁ&ﬁ #ﬁbﬁsﬁr Thr Phe et

175

| WWQEERA RERSg ?é*%'éﬁ%ﬁl QLN 5!59“ F
YGRNCEHDVRKEN PKKCSLCKCWH QA LPEEEGL
VI\/DEHLVASRTPELPPSARTTTFI\/LAG CLSI QSYY 3/3

<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 Trp Ile
1 5 10 15
Met Ala Ile Ser Lys Ala Phe Glu Leu Gly Leu Val Ala Gly Leu Gly
20 25 30
His Gln Glu Phe Ala Arg Pro Ser Arg Gly Asp Leu Ala Phe Arg Asp
35 40 45
Asp Ser Ile Trp Pro Gln Glu Glu Pro Ala Ile Aryg Pro Arg Ser Ser
50 55 60
Gln Arg Val Leu Pro Met Gly Ile Gln His Ser Lys Glu Leu Asn Arg
€5 70 75 80
Thr Cys Cys Leu Asn Gly Gly Thr Cys Met Leu Glu Ser Phe Cys Ala
85 90 g5
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 Hisg Asp Thr Trp Leu Pro Lys Lys Cys
115 120 125
Ser Leu Cys Lys Cys Trp His Gly Gln Leu Arg Cys Phe Pro Gln Ala
130 135 140
FPhe 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 Tyr
180 185

2/3
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Sequence Listing
The 188 amino acid sequence for CR-1 is as follows [SEQ ID NO: 1}:

MDCRFMARF SYSVIWIMAT SKVFELGLVAGLGHQEFARPSRGYLAFRDDS

IWPQEEPAIRPRSSORVPPMGIQHSKELNRTCCLNGGTCMLGSFCACPPS
FYGRNCEHDVREENCGSVPHDTWL PKKCSLCKCWHGOLRCFEQRFLPGCD
GLVMDEHLVASRTPELPPSARTTTIMLVGICLSIQSYY

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

MDCREKMVREFSYSVIWIMAISKAFELGLVAGLGHOQEFARPSRGDLAFRDDS
IWPQEEPAIRPRSSQRVLPMGIQHSKELNRTCCLNGGTCMLESFCACPPSF
YGRNCEHDVRKENCGSVPHDTWLPKKCSLCKCWHGQLRCFPQAFLPGCDGEL
VMDEHLVASRTPELPPSARTTTFMLAGICLSIQSYY
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