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The present invention relates to conpositions,
specifically antibodies and antigen binding
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n and treat nent
neopl asti c dlsease un [ 0002] Cancer is
the second | eadi ng cause of death in the United
States, and accounts for over one-fifth of the total
nortality. Cancer cells are defined by two heritable

properties: t produce in
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Lk? he uncontrolled proliferation of cancer cells
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a tunor, or neoplasm [0003] Expression
of uni que conponents of normal cellular products by
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(Rei sfeld, R A and Cheresh, D. A, Ad | nmmunol
40: 323-377 (1987). To define a Iarge group of cel
sBadkgemndririt gens t hat appear to have, at |east,
i ncreased expression on human tunor cells, a variety
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cancer cells, is the fundamental hypothesis upon which tumor immunology is
based. Substantial and convincing evidence now exists that clearly supports
the concept that neoplastic transformation is associated with antigenic changes
on mammalian cell surfaces (Reisfeld,R.A. and Cheresh, D.A., Ad Immunol
40:323-377 (1987). To define a large group of cell surface antigens that appear
to have, at least, increased expression on human tumor cells, a variety of
serologic strategies have been utilized (Old, L.J., Cancer Res 41:361-375
(1981); Rosenberg S A, (ed.) Serologic Analysis of Human Cancer Antigens.
Academic Press, New York. 1980). Two such antigens are IGSF9 and LIV-1.
[0004] Members of the immunoglobulin protein superfamily, characterized by
the presence of immunoglobulin-like domains, mediate both homophilic and
heterophilic binding. (Doudney, et al., Genomics 79:663-670 (2002)).

Immunoglobulin proteins often mediate signal transduction between an



many i mmunogl obul i n proteins have a transnmenbrane

domain and a cytoplasm c carboxy-term nal sequence
woOhed4/066038r acts with the intracellular envir ORCEMIS2004/002044

For exanpl e, imunogl obulin proteins with cytoplasmnc

receptor tyrosine kinase or phosphatase donai ns exert

their intracellular signaling influence directly

t hrough their enzymatic actpvity, while others act by

associating with and activating intracellul ar kinases.

Activation of tyrosine Kkinases of the src famly by
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[0006] LIV-1 is an estrogen-regulated gene that is associated with metastatic
breast cancer. Investigation of LIV-1 structure has revealed that it is a
histidine-rich protein with a potential to bind and/or transport zn>* jons. Zn**
is actively transported across biological membranes, and its uptake and efflux
is tightly regulated because it is both essential and toxic to cells. (Taylor,
K.M., IUBMB Life 49:249-253 (2000)).

[0007] LIV-1 is the only known hormone-regulated Zn* -binding protein.

Whether other Zn® -binding proteins have a role in metastatic carcinomas



arrays have been linked to cell death and neurona
di sease. BRI EF SUMVARY OF THE | NVENTI ON [ 0008] The
wOonvamkessn generally relates to, inter alia, PCT/US2004/002044
conpositions which can be used in the detection and
treatnment of cancer, and provides nethods for cancer
detection and treatnent. [0009] Experinental results
provi ded bel ow denonstrate-ghat 1GSF9 and LIV- 1 are
differentially expressed in various neoplastic cells.
Thi s differential expression allows for | GSF9 and
L ; g €
it S he@iuhBl Il ey B, cElifin S5 ofhips i e
catrdy, haoy Been, linkad ¢ @amdeaﬂr amitmhmnabahsase [ 0010] The
present invention relates to an isolated anti body or
antigen binding fragnment thereof which associates

with either Ig5Ed QUMMNRY OF THE NeURRTIONO! sai d
proteins. Mre partlcularly, the isolated anti body or

10008f' &8 Ty B ehi e ents PR s 8 5% R BB By Hlch dan
Fbguk&l iBtheSEctibh Mot Deatrh@it WF@Aned] ARl peivilies Zdetheds7 B4

of SEQ ID NGO 8, the amno acids as set forth in SEQ
| prqesigiectipn-angiregiueRt-| | \- 1 bet ween ani no acids 28 to

17, 3 4
oo0op L7 by s pEa Rl o gf e Ry v
i mvafetdﬁféremsamzl sxpreised® i edribws acoplstic ateliel Ttk -difESE®tial
wRTErsioHlca o 1550 v L Rt nrRarnDT fiSggeh and
Cﬂ%deg \Qﬁ@% dF &%gﬁglﬁg ni%dlf?é’@i/eastﬂagloﬁ(’% lung and
l'ete ant y or

ntigen bi nding fragnent thereéof
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forth in Figure 22B (SEQ ID NO:29).
[0011] The invention is also directed to an isolated anti-IGSF9 or anti-LIV-1

antibody or antigen binding fragment, wherein said antibody or antigen
binding fragment comprises a domain deleted antibody. The domain deleted
antibody or antigen binding fragment thereof may further comprise a cytotoxic
agent. In a preferred embodiment, the cytotoxic agent is a radionuclide.

[0012] The anti-IGSF9 or anti-LIV-1 antibody or antigen binding fragment of
the invention may also be humanized or primatized.

[0013] The invention is also directed to an antibody or antigen fragment
thereof which associates with IGSF9 or LIV-1, wherein said antibody or
antigen binding fragment thereof inhibits one or more functions associated
with IGSF9 or LIV-1.



or antigen binding fragnent thereof which associ ates
wth IGSF9 or LN-1. [0015] In a preferred enbodi nent,

wa 20@toaed3 of treating a neopl astic di sorder CORPTIUSE®4/802044
domai n deleted anti-IGSF9 or anti-LW1 anti body or
antigen binding fragment thereof covalently linked to
one or nore bifunctional chelators. The bifunctional
chel ator is selected fromithe group consisting of
MX- DTPA and CHX- DTPA. [0016] The invention is also
directed to a nethod of treating a mammal exhibiting
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apt-DTHAadd entd-bagiaes or antigen binding fragnments
are admini stered to a mamal in need of treatnent.
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preferred enbodi fent, the vaccine further conprises
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physiologically acceptable carrier. In a preferred embodiment, the anti-cancer
vaccine comprises amino acids 1 to 1163 or amino acids 21 to 718 of IGSF9
as set forth in Figure 1B (SEQ ID NO:2); or amino acids 1 to 749, amino acids
28 to 317, or amino acids 373 to 417 of LIV-1 as set forth in Figure 22B (SEQ
ID NO:29). The vaccine may further comprise IGSF9 or LIV-1 peptides fused
to a T helper peptide. In addition, the vaccine may further comprise a
physiologically acceptable carrier such as an adjuvant or an
immunostimulatory agent. In a more preferred embodiment, the vaccine

further comprises the adjuvant PROVAX™. The present invention further



patient in need of treatnment or prevention of cancer.

[00181 The present invention is also directed to a
worbhamdeads detecting overexpression of | GSF9 eCTUSo/002044

or a fragnent thereof, conprising: a. obtaining a

sanple froman individual in need of diagnosis of

cancer; b. detecting expression of IGSF-9 or LIV-1, or

a fragment thereof in saidssanple; c. detecting

expression of IGSF-9 or LIV-1, or a fragment thereof

in a control sanple froma normal individual, or

nornmal, tissye, f.romthe, | i Vi [ ' e
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sai d conparison results in djagnasing cancer. .[00191
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embodi ment, the |GSF9 fragment conprises exons 5-10.
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5-10. WO 200u4@s@38® PEITTUS2004/ 002044 -6

[0019] In one embodiment of the invention, overexpression is detected by
nucleic acid amplification, hybridization or by using an antibody to IGSF9 or
LIV-1, or an antigen binding fragment thereof. In another embodiment, the
IGSF9 fragment comprises exons 5-10.

[0020] The present invention also relates to a method for determining the
prognosis of an individual receiving a cancer treatment comprising:

a. obtaining a sample from said individual in need of prognosis of
cancer treatment;

b. detecting expression of IGSF9 or LIV-1, or a fragment thereof
in said sample;

c. detecting expression of IGSF9 or LIV-1, or a fragment thereof
in a control sample from a normal individual, or normal tissue
from the individual being diagnosed; and

d. comparing the level of expression of IGSF9 or LIV-1 to that
obtained in the control sample, wherein said comparison results
in a cancer prognosis.

[0021] In one embodiment, the IGSF9 fragment comprises exons 5-10.



[0022] The present invention also relates to a vaccine
that conprises as an active ingredient, an
wanvi4/66i3st ypi ¢ anti body that imunol ogi cal | y RCWiUS3004/002044
the I1GSF9 or LIV-1 antigens or fragnents thereof.
[0023] The present invention also relates to kits
conprising the various polynucl eotides, polypeptides,
anti bodi es and antigen binggng fragnents descri bed
herein together with instructions for use thereof to
treat or detect cancer. [0024] The present invention
also relates to a thod of .treati . !
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expression of IGSF9 or LIV-1 is inhibited. [0026] The
prespense-indwging i offedtiye f gmonst Pk At e dNPEIPEBG BEFParation

(LGS N1 LR 5 e T g e

iﬁespd,rgg@_ related to vectors and host cells which
conprise SEQ ID NGQS:|I, 7, and 12-15. The [esegt 0
[0025] nyent TBaPresentriayentign alsggelpigs ihan %GFSSFS&&HCE%W L PP itye

SUASAIRER) L0002l BERaZpoon st o

VAL Inevhichs indétsitsr iHee ekmabmsion, of dGHFP sirnglfHe (Nbe antisense

2%83&2628%2 Eﬂ/hg Slzlfgfoefft/icg)no2r91§'§Ir co_rerrise at least one modified
internucleotide linkage. Further, the present invention relates to a method of
inhibiting the expression of IGSF9 or LIV-1 in cells or tissues comprising
contacting said cells or tissues with said antisense nucleic acids so that
expression of IGSF9 or LIV-1 is inhibited.

[0026] The present invention is further related to isolated nucleic acid
comprising the various forms of IGSF9 (SEQ ID NOS:1, 7, and 12-21). The
present invention is also related to vectors and host cells which comprise SEQ
ID NOS:1, 7, and 12-15. The present invention further relates to an isolated
polypeptide and compositions comprising SEQ ID NOS:2, 8, and 22-27. The

present invention also relates to a vaccine, as described above, comprising the



pol ypepti des of SEQ ID NCS: 2, 8, and 22-27 and a

physi ol ogi cally acceptable carrier. [0027] The
wonres@atossnvention is further related to an i seCatsen04/002044

nucleic acid conprising short formIGSF9-1g (SEQ ID

NO 3). The present invention is also related to

vectors and host cells which conprise SEQ ID NO 3. The

present invention is furthey_.related to an isol ated

pol ypepti de and a conposition conprising the

pol ypeptide of SEQ ID NGO 4. The present invention
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The present invention is further relate
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WO 2004/ 066933 PCT/ US2004/ 002044 -8 prostate, (11)
testis, (12) BREEYDESCRIPTHANION RHEHIGYRES 14) col on,
(15)

[0029] Figures 1A and 1B are the nucleotide (SEQ ID NO:1) and protein

(SEQ ID NO:2) sequences of human IGSF9, respectively. Figure 1B shows

the predicted signal sequence in bold, the predicted extracellular domain is
underlined, and the predicted transmembrane domain is bolded and italicized.
[0030] Figure 2 shows an electronic Northern profile showing the gene
expression profile of IGSF9 as determined using the Gene Logic datasuite.
[0031] Figure 3 shows IGSF9 expression in normal tissues. The upper panel
shows IGSF9 expression, while the lower panel shows expression of
Glyceraldehyde 3-phosphate dehydrogenase (GAPDH). The cDNA samples
present in each lane are as follows: (1) brain, (2) placenta, (3) lung, (4) liver,

(5) skeletal muscle, (6) kidney, (7) pancreas, (8) spleen, (9) thymus, (10)



peri pheral blood | eukocytes, (16) positive control,

and (17) negative control. [0032] Figure 4 shows
WOGBHAe3pr essi on in a panel of human ovari an PAMWIS2004/002044

sanpl es and cell l|ines. The upper panel shows | GSF9

expression, the |ower panel shows GAPDH expressi on.

The nunbers above each | ane correspond to ovarian

tunor sanples as follows: (g) noderately

differentiated cystadenocarcinoma, (2) poorly

differenti at ed papillary serous adenocarci noma, (3)
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| BlidrotfrefnbRE, dACERlonfeRidd R@IRcarteflag (1) $orly differentiated
infiltrating ductal carcinom, (patl ent T) high grade

i adeiocarcimiomay £%) peorby diffirengiatedi praviiary (SSkaUE eenocggeinoma,

65 Pyr AL BRT3E, TRToR At B A, (i bk B0 12)

| p¥@givéRoftuslt al carcinoma, (patient GHL7) |ow grade
i ntraductal carcinonma | 0034] .Figure 6 shows | GSF9
[0033%x pr es g i h shawy SXPIEREOR JBePregsinBieor syppiss and

I %Fc%e%%ﬁa%(r%lt %%ﬁr]dr%ﬁe ’ﬂslg E\B#)ée?%{ #@%Q&}SF be @%’rp@hﬂe

expr essi on tunor sa
t igloveaapl @Hva r(aAEDHdewseloas(l\I)fmiﬂnal/\Bssué RaD ftmmOr ws)sue

I(;gl.Jc h:el tfllirpg]t? ngr}{gl d; g%géq: %vlﬁgg%ltle](npg? llréfﬁ ra@g? duc%aﬂ carcmoma
e g§ lﬁﬁidfr %g%: &ﬁ&ﬁr@mlﬁ&ﬁ& | BenPl) thSNAL AdRhédaR@noma,

s anous’ ce cinoma, (patient E) squanous cell
cdpatienorid) ihHBBEHE Fdlgmale carciioows (p@88EY Expnélimitiog {lwrtal

P B LU R
264/ @ﬁ@a‘i?’?adglgﬁlaféﬁ?&l%/ QQ&%‘Q WP mixed ductal and Ilobular

adenocarcinoma, (patient GH19) high grade invasive ductal carcinoma,

(patient GH17) low grade intraductal carcinoma.

[0034] Figure 6 shows IGSF9 expression in lung tumors. The upper panels
shows IGSF9 expression, while the lower panel shows GAPDH expression.
(N) normal sample, (T) tumor sample. The tumor samples analyzed were as
follows: (Patient A) infilirating ductal carcinoma, (patient B) squamous cell
keratinizing carcinoma, (patient C) adenosquamous carcinoma, (patient D)
keratinizing squamous cell carcinoma, (patient E) squamous cell carcinoma.

[0035] Figure 7 shows IGSF9 expression in colon tumors. The upper panel

shows IGSF9 expression, while the lower panel shows GAPDH expression.



Sanples are as follows: (1) grade 3 adenocarci noma
(2) grade 2 adenocarcinoma, (3) grade 1
wadenoeen3si noma, (4) grade 2 adenocarci noma, (BET/US2004/002044
colorectal cancer cell line HVM 16. [0036] Figure 8
shows | GSF9 expression in human tunor cell |ines by
RT- PCR analysis. Relative | GSF9 expressi on was
determ ned in pancreatic (gpeckled), ovarian
(vertical lines), breast (diagonal down l|ines), lung
(filled speckled), and colon (diagonal up lines) cel

I Lnes. [0Q37 i e sho he ' ]
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agdtn8&raihomwat B ghade Il edénotercidng, (9 giidel) adeanchreinbme, (5)

acid (SEQ ID NGO 4) sequence of short form sol uble

| edpciphcanceraeldieiRfel 116. Fi gures 9C and 9D show t he

ucl eogd SERy ' ' :

mO%Qequenféfga gef § I ongé ?8?% E%Pﬁgﬁ%n ?&%#&Iﬂoé %quélléétgi %3)

FPQRr exsal Pdis. arkleltfves BABFY hexprassibe ovasd deteBiiQed On N@ngjeatic
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£ (prehgrradeyion Wesb ot (A8 ey aren daspanip? (ied

p i : i ; and short form
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es.

| GSF9 pol ypept i Lanes and 2 depict the short and
| vasgectivelym Biguess| Ublead OBSHBW dhe pedentide; PEQ/ID 939 and

Figure 1. - th ot ' |
CHBBIE b, ST AR b0y as, Qb Rt
ea&PedtBBl. aFRues IPlah@WE. sHoly theunidleviisit (SEQIINVNQ:T) yepé
CHO D4, cel |'s; (% st abl e CHO SnM net hot r exat e

(amine pid GV Q) esegressi py long (fprm efﬁgt knghotESED,

LR et S90S M B g s
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[00382004/ 066888 1PCHHWS20 B DDA, analygs of recombinantly expressed
and purified IGSF9 polypeptides. Lanes 1 and 2 depict the short and long
form of soluble IGSF9-Ig, respectively.

[0039] Figure 11 shows a Northern blot analysis of IGSF9 in stably
transfected CHO cell lines. The samples in each lane are as follows: (1)
untransfected wild-type CHO DG44 cells; (2) stable CHO 5nM methotrexate
(MTX) amplificant expressing full length short form IGSF9; (3) stable CHO
5nM MTX amplificant expressing short form soluble IGSF9-Ig; (4) stable
CHO 50nM MTX amplificant expressing short form soluble IGSF9-Ig; (5)
stable CHO G418 clone expressing long form soluble IGSF9-Ig.

[0040] Figure 12 shows anti-IGSF9 antibody titers from mouse sera

determined by ELISA against purified short form IGSF9-Ig.



[0041] Figure 13 shows a FACS analysis of short form
| GSF9 surface expression on transfected

wa2MB/6es88 st ant and MIX-anplified CHO DG44 cel PCTIUSZM®S/002044
stably expressing short form I GSF9. | GSF9 surface
expression is shown in untransfected CHO D44 cells
(DA4); A18 resistant cells (A18); 5nM MIX
anplificant (5nM; and 50nMoMIX anplificant (50nM.
[0042] Figure 14 shows a FACS analysis of |ong form
| GSF9 surface expression on transf ect ed

oon 1187 RS 2L 108, MEXABPLA 160 BRIt bt
s eblrp}‘rzssmnex?ﬂmgﬁagmd (irgl 8;1§hlsmnt a;lml M- amp]ﬁﬁgtlgﬂoaaﬁgi)gdu
e Ts e OR GBI 01 LS st Endesintaeto
gﬁnﬁﬁﬁsfe%ﬂr(ﬁ?@'mﬂ BeINGDAHS, EUIP etk %eusZg}mwsfm

an i sotype matched control anti bod B8), and
mMVEX pinglificant éinM}atand AenMfMI P{earmllﬁcanMS GeMéct i ng

oo Dot 875 e st LOBEAL' 5 aute 1S e e

t H}Eﬁ}éssﬁﬁ‘f dn ﬁéxﬁ?e%tedT(‘B@l ijegifs@th?ﬁ{d PRDCEMPEiéd TEO BG4 cell
shown: 30 m nutes aneﬁgﬁ and 5 seconds (right

plm@ﬂ stabih @mpwgsml&ﬁ@sloag & of BrifEp)  IGHR® wefare pxpyession is
CHEY B oGELLSNE ot b g o

@nsfected with full-length 1GSF9 (5 g); (3); stable

CHOG418 cl one expressAgg fuII-Iength IGSFQIéj’ ;
[0043] 4) NDRigwe: 468shayyedst neléafly%%m ridagenoye SF9( sqrface

Z
LT AR Bl Sl B, (e il
ovaittAnntbode (2B ehid miuhipld béhephiggtiont &Y t}EbApﬁmanyadetmmng

cancer_ cell line (50 rig). [0045] Figure 17 shows cell
sapibady SFesrge &ssfslessi on in the breast tunor cell

[0044:1n ne Z&%ée_: ?f swaﬁf@lvegt&% B dnmlygfg frhasre %ﬁ#‘r@&ﬁm in human

Crosco 0046] Figure ows a FACS ‘anal ysi s of
c élrhorsesllf Buoes. | BBEQ;hﬁ”mpnte@spowe i tnnesOvcc aho8nape nN@htesQleft

FRBHACenbS Shishe: HeepeRirarants e BRST S o i Cel i

' ﬂséd/\fﬁ daldh 13HeViR a@%ﬁ&&ef(l)(ﬁ&laﬂ%&é&e@t:d@ﬁ%% @rwg) )

tunor cel lines,” and Ovcar-3 cells derived

leQS mmllmamm@rtams@ctm@@@m @@@3@381?9 (5 ug); (3); stable
PEUGBAR 802U essins! full-length TGSF (50 pg); (4) MDA-MB-468

breast cancer cell line (50 pg); (5) ZR-75-1 breast cancer cell line (50 pg); (6)
NCI-H69 small cell lung cancer cell line (50 pg); (7) Ovcar-3 ovarian cancer
cell line (50 pg); (8) PA-1 ovarian cancer cell line (50 pg).

[0045] Figure 17 shows cell surface IGSF9 expression in the breast tumor cell
line ZR-75 as visualized by immunofluorescence microscopy.

[0046] Figure 18 shows a FACS analysis of cell surface IGSF9 expression in
Ovcar-3 and NCI-H69 murine tumor xenografts and cultured cells.

[0047] Figure 19 shows an RT-PCR analysis of IGSF9 expression in two in
vivo passages (PO and P1) of LS174T and NCI-H69 tumor cell lines, and

Ovcar-3 cells derived from murine xenografts.



[0048] Figure 20 shows that alternate splice fornms of

| GSF9 are expressed by nurine xenograft tunors.
wOi204r066B80A shows PCR products obtained from e@aY/US2004/002044

NCI - H69 tunor cell line; (2) Ovcar-3 tunor cell Iine;

(3) NCI-H69 nouse xenograft; (4) Ovcar-3 nouse

xenograft; and (5) negative control. Figure 20B shows

a schematic representation ghowi ng the alignnment of

novel splice variants found in Ovcar-3 and NCl - H69

tunor xenografts. The upper diagram shows exons 5-10

f k i
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nuc 8- 1155 o he op readi ng frane
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parti al ugnce fr riants.
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aci d sequence of am no acid 426 contained in

eﬂlmgmnsslmwsaﬂxpgﬁédl\mfnhVelﬂﬁgF%@ﬂOfcégpondl ng parti al

equence fr t he ce vari.an
O S T I R e R S
r a@fﬁ\eeaeﬂ?&ﬁ Gmirihet F¥B0 ftl Qe nmgafeez 1@5 sﬁcﬁ)\l'sl Vgl gnfrﬂeht bOIhg
formI|IGSF9 (SEQ I D :16 and_22) sequence

om@:ahbv@gffp@m@@heaﬁd% ss@élﬁw%ﬁleud@ghéﬁ%lm §EQ piythe open

xenog d?%ﬂe%ﬁ%ﬁgn%§%§§ff$ﬁﬁE@g&%g%gﬁgﬂe%&??ﬁ%%?ﬁ&]ﬁﬂﬂd

S eefieneEfromt the Iilﬁﬁlufe rspliceNGiriahit expesnogl af Ovel-GnmdIN CBE[@9
I D NCS: 19 and 25) H) sequence obtai ne fro - H69
X ERRRETF tupesn eFlgm(e SR Wers A gnRRR Ppihe )ammo

Cg&ﬁes%gﬁ’ezlf% lég‘ﬂlg@ %&%985 1 dBndtheand e%gﬁs Sil@od@%]gd with

Figure are the nucleotide

atice goreespomling firGal g2 Iyors ehpuemqas spifcemaummts lsWe&s,ed
t 22B_sh di cted
SRR B M SR, DR

t
araﬁgmﬂé}g%ﬁ“é hi‘ﬁﬁilow@nﬁ)l |ta| g ZegsEngiéN@sqm &RNE22); (2)

donmal ns are bol ded and \1}}) ure
s seysnemolghined from Qveds3ttempgrafy dbng @ (%BQ Hé age ﬂé)

p PN
24); (4) sequence obtained from NCI-H69 xenograft clone 1 (SEQ ID NOS:19
and 25); (5) sequence obtained from NCI-H69 xenograft clone 2 (SEQ ID
NOS:20 and 26); and (6) consensus sequence (SEQ ID NOS:21 and 27).
[0050] Figures 22A and 22B are the nucleotide (SEQ ID NO:28) and protein
(SEQ ID NO:29) sequences of human LIV-1, respectively. Figure 22B shows
the predicted signal sequence in bold, the predicted extracellular domains are
underlined, and the predicted transmembrane domains are bolded and
italicized.
[0051] Figure 23 shows an electronic Northern profile showing the gene

expression profile of LIV-1 using the Gene Logic datasuite.



[0052] Figure 24 shows LW1 expression in nornal
ti ssues. The upper panel shows LW1 expression, while
woheodoeew38 panel shows GAPDH expression. The eORAIS2004/002044

sanpl es present in each lane are as follows: (1)
heart, (2) brain, (3) placenta, (4) lung, (5) liver,
(6) skeletal nuscle, (7) kidney, (8) pancreas, (9)
negative control, and (10).ipasitive control. [00531
Figure 25 shows LW 1 expression in breast tunor
sanpl es and matched normal breast sanples. The upper
el s show i.on ile . r
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[0054] Figure 26 shows LIV-1 expression in colon tumors. The upper panel

shows LIV-1 expression, while the lower panel shows GAPDH expression.
Samples are as follows: (1) grade 3 adenocarcinoma, (2) grade 2
adenocarcinoma, (3) grade 1 adenocarcinoma, (4) grade 2 adenocarcinoma, (5)
colorectal cancer cell line HCT 116, (6) positive control, and (7) negative

control.



Overexpressi on of these genes can be used as a marker
for cancer. This information can be utilized to nmake

wdizegeetss c and t herapeutic reagents specifi cPEComskhmuino2o44

the genes and their expression products, specifically
anti bodi es and antigen binding fragments thereof. It
can also be used in diagnhostic and therapeutic

met hods that will aid in proyiding the appropriate
treatnment reginens for cancer patients, especially
those having breast, ovary, colon Iung, or prostate
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fron1 humans rel ates to any of the classes 1gG |gM

I gﬂﬁltlblogfésﬁﬁﬂaf 'lﬂ%en*#i’x‘\f&% iffer fromone another by
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Preferably, the modified antibodies will be associated with a cytotoxic agent
such as a radionuclide or antineoplastic agent.

[0057] The term “antibody” as used herein refers to immunoglobulin
molecules and immunologically active portions of immunoglobulin (Ig)
molecules. Such antibodies include, but are not limited to, polyclonal,
monoclonal, chimeric, single chain, Fab, Fab’ and Fab’, fragments, Fv, and an
Fab expression library. In general, an antibody molecule obtained from
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ
from one another by the nature of the heavy chain present in the molecule.

Certain classes have subclasses as well, such as IgG;, IgG,, and others.

Furthermore, in humans, the light chain may be a kappa chain or a lambda



and CH1 domains; (ii) the Fd fragnment consisting of

the VH and CH1 donmains; (iii) the Fv fragnent
woanmsised3ng of the VL and VH domai ns of a si ngPeT/US2004/002044

anti body; (iv) the dAb fragnment (Ward, E. S. et al.

Nat ure 341:544-546 (1989)) which consists of a VH

domain; (v) isolated CDR regions; (vi) F(ab')2

fragments (vii) single chayn Fv nol ecul es (scFv),

wherein a VH domain and a VL domain are |inked by a

peptide i nker which allows the two domains to
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l\aibblass%aﬂdty%@sofa&ﬁoaﬁs@sﬂag 5883 (1988)); (viii)
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t Haain aRV adittielo @CT%%@&@A. st (igch edipleashigse empibivalenty or
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[0059] o5 queR: BefaiegratRgtds el Besier ol FIBRedgp sirve as
e PRI 37 BOBpIGE b §RERER HEteok ahd WAHDRHE G be sed to
ofgemdratei antibodieothat amrﬂumemﬁndlyebmﬂ dbe anfggeno ngag §@ﬁd@,ﬁ1

t he antl nic ide is a re | GSF9 or
{ fsnnioued R e BB i hofedi G ABrBonk Sipavbn | s ful-
é’ii%! Rﬁélh Ic6n "R Ased or Atlteﬁ’héﬁfx&@hﬂkl iabdntioa rtﬂb\)i&bsﬁatﬂfgemc

u

man | GSF9 and LI\L-nProteln sequences
peptlde fragments of IGSF9 and LIV-1 for use as immunogens. An antigenic

peptide fragment comprises at least 6 amino acid residues of the amino acid
sequence of the full-length IGSF9 of LIV-1 proteins, such as the amino acid
sequences shown in Figures 1B, 9B, 9D, 9F, 21B, or 22B (SEQ ID NOS:2, 4,
6, 8, 22-27, or 29), and encompasses an epitope thereof such that an antibody
raised against the peptide forms a specific immune complex with the full-
length protein or with any fragment that contains the epitope. Preferably, the
antigenic peptide comprises at least 10 amino acid residues, or at least 15
amino acid residues, or at least 20 amino acid residues, or at least 30 amino

acid residues.



(Figures 1B and 22B) has indicated which regions of

these proteins are particularly hydrophilic and,
wohewumben3e, are |ikely to encode surface resi dBE$/US2004/002044

useful for targeting antibody production (Kyte and

Doolittle, J Mdol. Biol. 157:105-142 (1982)).

Therefore, preferred epitopes enconpassed by the

antigenic peptides are regigns of IGSF9 and LIV-1 that

are located on its surface, for exanple, from about

amno acid 21 to about amino acid 718 of |GSF9
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P foof@ir) Sfoh Exh@pIRN e AstuWalyl occurring immunogenic protein, a

chemically synthesized polypeptide representing the immunogenic protein, or

a recombinantly expressed polypeptide of the immumogenic protein, or
fragment thereof. Furthermore, the protein may be conjugated to a second
protein known to be immunogenic in the mammal being immunized.
Examples of such immunogenic proteins include but are not limited to keyhole
limpet hemocyanin, serum albumin, bovine thyroglobulin and soybean trypsin
inhibitor. The preparation can further include an adjuvant. Various adjuvants
used to increase the immunological response include, but are not limited to,

Freund’s (complete and incomplete), mineral gels (e.g., aluminum hydroxide),



known in the art such as affinity chromat ography using

protein A or protein G [0063] Wile the resulting
wanvi4wedizes nay be harvested fromthe serum of PCNAIS2004/002044

manmal to provide polyclonal preparations, it is often

desirable to isolate individual |ynphocytes fromthe

spl een, |ynph nodes or peripheral blood, to provide

honbgenous preparati ons of. jgonnocl onal anti bodi es.

Preferably, the | ynphocytes are obtained fromthe

spl een. [0064] anoclonal anti bodi es” (MAbs) as used
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HoBPHERSre obkHikd iR thed ‘ldénl mrmrtal and capable of
produci ng the enetlcaIIK oded anti body of the
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Hybridoma cells_thus prepared are seeded and grown in

a chain gans rrodgly ﬂ@pmm the sorerleeaaly Astrmenpg seins of

e OfAHTRICSiaB Sty RReh MY Bf the BAMRIMGAM DAY thus
surviva of i use parental myel oma cel | Those
Skothidcan artigeh &)nahﬁg witd ba}&b]:ﬂ’ eﬁzlrmh&ndrbzwtmg e;al@e atlmrtlcular

cell lines and nedia for .the for CtJOﬂ and

gPBWH? Qiith W@ﬂ?@&%@ctﬁ?@ S rirHEYEe 111 n%@ nllté( Pt rom a

ummbe I
oo PERiEOIER IR S5 ERaN, 150 B ecobanaen) b
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brldo el re sa duc |on
Pyt o oLl S AL LM% oSSSRIE ot PGS
&ﬁy@kﬁﬂa c§lp?1ﬁbf it p!roaﬁmh? QyFRAQEIPBA I HdRAE &hich are
produced by hybridoma cellTs is
both immortal and capable of producing the genetically coded antibody of the
B cell. The resulting hybrids are segregated into single genetic strains by
selection, dilution, and regrowth with each individual strain comprising
specific genes for the formation of a single antibody.

[0066] Hybridoma cells thus prepared are seeded and grown in a suitable
culture medium that preferably contains one or more substances that inhibit
the growth or survival of the unfused, parental myeloma cells. Those skilled
in the art will appreciate that reagents, cell lines and media for the formation,

selection and growth of hybridomas are commercially available from a

number of sources and standardized protocols are well established. Generally,



determ ned by i mmunoprecipitation or by an in vitro
assay, such as a radioi munoassay (Rl A or

wenaomeed3s nked | nmunosor bent assay (ELI SA).  APCEMUS2004/002044
hybri doma cells are identified that produce anti bodies
of the desired specificity, affinity and/or activity,
the clones nmay be subcloned by limting dilution
procedures and grown by standard net hods (Goding,
Monocl onal Anti bodies: Principles and Practice, pp
59-103 (Academ c Press, 1986)). It wll further be
aRRiteed fe@fint I?l"i‘twﬁiag Y %gﬁﬁ@d}ﬁi offid 1RO %o%ﬁn%qg rag§agfgd ¥
the subclones nmay be separated trom ctlture nedium
agpbdwtion| afi MAdrs sgainsnthy desicstly entigennaPrgfemnbly] ¢lad bomding

h f | e, tein-A . .
VPG 4t BE CmaRelorb GG GpRys abluces bt P pels is
di @kotiifedo B%/ afnkthidpYecigibtiees0 8y aphys, {406 ngaﬁs st3eds a
herein the term "nodified anti body" shall be held to
meadioanguneassayo ) @r ensymiedarrediimdiumgsdrbagnassdy GELISA).
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otherwi se altered so as to provide desired
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sanitl hirthdt by Hpewidiéd tHay .thd mduoeloaslr edibodtee debRdShy the
the, nodifi eg anti bodi es of_ the present .invention have
atSUPeIgeEs map e seemiatst e cultureipedienn asciss fysher sum by
ded soni0 Mouk ' I sgl.o S .

cor?g%?%lgtn gl sp#a %atgdeH %?ﬁeeﬁgfgsdtggr%sngﬁe ét é}gﬁﬁple’ Lﬂ)‘f&em A,

Prigferxatdpgtiteo nbrosraté graphyo ngel neledtrophbeesispntislasit  ore giffbiity
of .the nodified antibody will be deleted and even nore
prefUPUBEGPIYe entire CH2 domain will be deleted. As

[00673/i |1 beadiausfsiheRern™hSaidey ahtibdagh oMkl 68N &f mbffany
esired variants nmay readily be fabricated or

c csibedis e antigen pirdinghThgnent ec resmbimpmt tharcefitimantnotrackyve

usj wel | wn chni gues 006 Tho skilled i
R PR LU B Do e e S o e
C woRSahtire Qs denEindRialBéth Reté6r RNESAEY allefieddtdsA pAfvide
useful for treating any WO 2004/ 066933

PcrsitEsh behepizel gharactgisies shels v dnefeased dumor fepabration or

| LR t l.ypepti.de of 1he .esent
e el BRI B §5uBaBl WRRR e el B0 PBERRCY
ofappheimpatelsethe same binding specificity. In preferred embodiments, the

modified antibodies of the present invention have at least a portion of one of
the constant domains deleted. For the purposes of this disclosure, such
constructs shall be termed “domain deleted.” Preferably, one entire domain of
the constant region of the modified antibody will be deleted and even more
preferably the entire Cy2 domain will be deleted. As will be discussed in
more detail below, each of the desired variants may readily be fabricated or
constructed from a whole precursor or parent antibody using well known
techniques.

[0068] Those skilled in the art will appreciate that the compounds,

compositions and methods of the present invention are useful for treating any



i nvention are imunoreactive with either 1GSF9 or

LIV-1. That is, the antigen binding portion (i.e. the
woani4aeéas3r egi on or i nmunoreactive fragnent  0OPCT/US2004/002044

reconbi nant thereof) of the disclosed nodified

anti bodies binds to either IGSF9 or LIV-1 at the site

of the malignancy. More generally, nodified

anti bodi es useful in the prigsent invention may be

obt ai ned or derived fromany antibody (including

those previously reported in the literature) that

with . | GSF9 v g
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accordance wt e teachings herein are conpatible
wartttbotli(mcludingrthossmre{ioadpieppred inefliteratusnitha gerctswish

biteerY 67 Sdisko BFAPuR, BRESPLPRGRGOE Gy gt

diiepdesseRdith sapmte dRtdidlodee! mudifibdentibstids #dy be murine,
anti bodi es of the present invention may he derjived,
gbweemt edmeric.f hiyninizade oprhymaanyioaE oF PEANRYder [ other

ti-bodi es. that i . |\ :
BB PR SR bR SRR AT Ml enon mpy
desipRst 4BEBGhsiammtibodetwisiracte (wichee that gischsthimUes Pat.

whereby at |east a  portion_of qne or re . constan
r &g RS el & HPBROEHCD BT aPedeBgney R e altered

PLOYAE dolifuifleRd &ﬁé@?édogé}gm c an%ﬁéérﬁl?z} gfqi( oF IS TR of
as reduced serumhalf- Tife. re parficularly, as
Wiahtibdaesexedified fih exdcdrdirme, withn ¢hes iciathings heretnhare anompairbly

readi |y .isolate the genetic sequence corresponding to
t FathhisiBHEo8nd/ or constant regions of the subject

[00691mt i bo%g@ﬂ&diﬂ@& ﬁﬁ@odg'ies%rftﬁé ptd3ntARPERINI ERrably associate

ucl eotides to provide the nodified antibodies of this

i mitintihdhindlto, KHSFO drdidVher Actsediaghy ecivall beldispissed esome
modi fied anti bodi e expressed .and._. d, o
oo PRED A B S BRI O AR
PrRh&eRH Br MR c2LRA4IR0 BBBSn T hifpibld) b QRREMMes thdtGeact with
[00701 In sel ected enbodi nents, nodified antibadies
udeftP ard-IVhb é‘? prederred embodiments, the modified antibodies will be
derived using common genetic engineering techniques whereby at least a
portion of one or more constant region domains are deleted or altered so as to
provide the desired biochemical characteristics such as reduced serum half-
life. More particularly, as will be exemplified below, one skilled in the art
may readily isolate the genetic sequence corresponding to the variable and/or
constant regions of the subject antibody and delete or alter the appropriate
nucleotides to provide the modified antibodies of this invention. It will further

be appreciated that the modified antibodies may be expressed and produced on

" a clinical or commercial scale using well-established protocols.



invention will be derived fromknown anti bodies to

| GSF9 or LIV-1. This may readily be acconplished by
woho@inaea3g ei t her the nucl eoti de or am no aci dPCT/US2004/002044

sequence of the parent antibody and engi neering the

nodi fications as discussed herein. For other

enbodi nents it may be desirable to only use the

antigen binding region (e.gl9-variable region or

conpl ementary determ ning regions) of the known

anti body and conbine themw th a nodified constant

[0070] egi on I GeRtRdUsgbddierts SnbaTicACHitibb&ids ARLAPRAIES present
Conpat.i bl e single chain_constructs nmay be gener aPed
i AenHEeRWiH bedarived frony kapyn emthedies to WB$F9 be LIV-1. This

a | . nti.bodi es.of the present : .
i nvént %%m%&g#g%ﬂ%g% noé)l?aﬁ]éléllgé’gﬁertt © THpPARAE FrapRe epd
osequenieic @fi theu pageniaatibydysants eS@R®Rel thet A d@EdatiofiO s
exanpl e, the npdifjed antibodi es of tﬁe.present

i ﬁ{fg{%ﬁg% Herﬁﬁy ¥y ofhsri spehpdiments dunay he desifablsnto only use the
aBh Vi8S : : lL.zed or .chinmerized. . .
O o By o Al BB ol T Efminine
i PRggeTIs) |0ﬁ thelndven aetitiode dindl ro@ﬁlb_irﬂantﬂlémzwﬁﬁ lfm’gbéiﬁe% constzjmt
nat ur a ccurring nurine, primate (including human)
ot &Gt #?egroﬁﬁ“rﬁwﬁlﬁ %glr%ﬁwg}fwﬁaé}nﬁaﬁ@%o&ioa@,atlbhi singlé chain
apérishéts 9ay By nERA in8 kinpRd rigmag it wi
anti bodi es. bi ;%g%rﬁgﬁén%%%g‘gung%mgf %ﬁ%%e%g’ﬁtailtn"vlll be
afiRnrewetgd Bwuh erantbediesofitht preaentiimvention eagtisse enginecred

f . h ) 00711 | ddi ti to th
LEPORRYS el X el R SphiobrHicihge Socumah dpitee 6 For
peawigle, thodiddiRd atfbbhRd io® $hdlslcba® %Jehg& mag%%vég g

an%Lgen bindin%? regi ons of novel antibodi es generated
uEPHER PR 2akhasiescibaiphae benrhuntammedror chimetedgi This,
t ' e % ove. [00721 I n other conpatible
o S B S YT e pit g el Gy oo
aanid/droctimeiseeyatbelly erdinringi Hatiad,eshinnd GRIMEAS Bdmis) 8P
conventi onal procedures (e. % bﬁ' using

of @romﬁf‘%%fqndgmﬁla@%‘& pxEhodies.e chisegpigh bsitoflicsj hdinanized
S biieg alla¥, 40 0ene: o4l .I-he avy and l.ight . .
e e R BE T DL BB S il chain
satibbdy echshytis aglort as ahinsneenstive dgmenRroFbsst e SOUr ce

00711y or o BRSO e, SR HisePHERPesRaoRa: bedies e (o
Aoy o T SELL UG A B
déBloss if gl oardibodiet sgenbatedd asingt inohingeaiohe U6t Geith
V(Qn‘?rgglld'{n%‘gggoglg’gigﬂéc Sizqcl)lgs4 éiosglizs(s)é‘rd4abo_\fg.o

[0072] In other compatible embodiments, DNA encoding the desired
monoclonal antibodies may be readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are
capable of binding specifically to genes encoding the heavy and light chains of
murine antibodies). The isolated and subcloned hybridoma cells serve as a
preferred source of such DNA. Once isolated, the DNA may be placed into
expression vectors, which are then transfected into prokaryotic or eukaryotic
host cells such as E. coli cells, simian COS cells, Chinese Hamster Ovary

(CHO) cells or myeloma cells that do not otherwise produce



I mmunogl obul ins. More particularly, the isolated DNA

(which may be nodified as described herein) nmay be
waged/0be38| one constant and variable regi on sequaSz®a/002044

for the manufacture antibodies as described i n Newran

et al., US P.N 5,658,570 which is incorporated by

reference herein. Essentially, this entails

extraction of RNA fromthe.xgl ected cells, conversion

to cDNA, and anplification thereof by PCR using

innunoglobulin specific prinmers. As wll be discussed

in
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nments I nventi on conpri se
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§ GORHGURG U G hage 4701 SUcRige BRI Ve Rabis Ao s
r §8 WaliSiohf 158AR6AH @echﬂﬁh@sl fo!r e i9dlaRraEenBsRueR M drasyr

production. "Transfer of human i nmunogl obul’i n gene
armeryociomak aetibodigsr and, ian @unlutantclwlaewmhml the guyiewi of this
t he pr.oduction of human anti bodi es upon antigen
cHAY9"¥R8e. Another preferred neans of generating hunman

[0074Nt | body&s othési BEbSEINR o€ {he PrehtoS@Entidn comprise the
commonl y-owned, U.S. Pat. No. 5,811,524 WD 2004/066933
PCERErstionaf §hy@aRally human antibodies in transgenic animals (e.g., mice)

that are incapable of endogenous immunoglobulin production (see e.g., U.S.
Pat. Nos. 6,075,181, 5,939,598, 5,591,669 and 5,589,369 each of which is

incorporated herein by reference). For example, it has been described that the

—(

homozygous deletion of the antibody heavy-chain joining region in chimeric
and germ-line mutant mice results in complete inhibition of endogenous
antibody production. Transfer of a human immunoglobulin gene array in such
germ line mutant mice will result in the production of human antibodies upon
antigen challenge. Another preferred means of generating human antibodies

using SCID mice is disclosed in commonly-owned, U.S. Pat. No. 5,811,524



-21 which is incorporated herein by reference. It wll

be appreciated that the genetic material associated
wei2od/06ép33e hunman anti bodi es nmay al so be i sol aped/usamd/ 002044

mani pul ated as descri bed herein. [0075] Yet another

hi ghly efficient nmeans for generating reconbi nant

anti bodies is disclosed by Newran, Bi otechnol ogy 10:

1455- 1460 (1992). Specifi.@ally, this technique

results in the generation of primatized anti bodies

that cont ai n nonkey vari abl e domai ns and hunan
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er sinu taneously or separately, "usi
r eyrised hargipscri ptase and DNA polynerase |n
accordance with well known nethods.
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[0078] cDNAs that encode the light and the heavy chains of the antibody may
be made, either simultaneously or separately, using reverse transcriptase and
DNA polymerase in accordance with well known methods. It may be initiated
by consensus constant region primers or by more specific primers based on the
published heavy and light chain DNA and amino acid sequences. As
discussed above, PCR also may be used to isolate DNA clones encoding the
antibody light and heavy chains. In this case the libraries may be screened by
consensus primers or larger homologous probes, such as mouse constant
region probes.

[0079] DNA, typically plasmid DNA, may be isolated from the cells as

described herein, restriction mapped and sequenced in accordance with



WD 2004/ 066933 PCT/ US2004/ 002044 -22 standard, well
known techniques set forth in detail in the foregoing
woebm@roeerses rel ating to reconbi nant DNA t echnPquas2000002044
course, the DNA may be nodified according to the
present invention at any point during the isolation
process or subsequent anal ysis. [0080] According to
the present invention, techp ques can be adapted for
the production of single-chain antibodies specific to
a polypeptide of the invention (see U S. Pat.
7 S
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f ragnment gener at ed by reducing the disulfide bridges
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invention. _Bispecific antibodies are monocl onal
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fess ofmes uadr
prtnap&eem cixet emd dfahe binding spemficitles is for an antigenic polypeptide

of the invention (IGSF9 or LIV-1, or a fragment thereof), while the second
binding target is any other antigen, and advantageously is a cell surface
protein, or receptor or receptor subumnit.

[0032] Methods for making bispecific antibodies are known in the art.
Traditionally the recombinant production of bispecific antibodies is based on
the co-expression of two immunoglobulin heavy chain/light chain pairs, where
the two heavy chains have different specificities (Milstein and Cuello, Nature
305:537-539 (1983)). Because of the random assortment of immunoglobulin
heavy and light chains, these hybridomas (quadromas) produce a potential

mixture of ten different antibody molecules, of which only one has the correct



m xture of ten different antibody nol ecul es, of which
only one has the correct WO 2004/ 066933

wWOCTi#Ws2084/ 002044 -23 bispecific structure. PTNAIS2004/002044
purification of the correct nolecule is usually
acconplished by affinity chromatography. [0083] ,
Anti body vari able donmains with the desired binding
specificities can be fusedst.o i nmunogl obul i n const ant
domai n sequences. The fusion preferably is with an
i mmunogl obul i n heavy chai n constant domain,
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[0084] Bispecific antibodies can prepare _
f @il light obyéih bamting prisers inmt leasit drsowfythe fesgensnt INA encoding
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prepared using chem cal |inkage. I n addition, Brennan
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Nty : . . Lt |
R e R e
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and chemcally coupled to form bispecific antibodies
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R e e A e
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and chemically coupled to form bispecific antibodies (Shalaby et al., J. Exp.
Med. 175:217-225 (1992)). These methods can be used in the production of a
fully humanized bispecific antibody F(ab’), molecule.

[0086] Antibodies with more than two valencies are also contemplated. For
example, trispecific antibodies can be prepared (Tutt er al, J. Immunol.
147:60 (1991)).

[0087] Exemplary bispecific antibodies can bind to two different epitopes, at
least one of which originates in a polypeptide of the invention. Alternatively,
an anti-antigenic arm of an immunoglobulin molecule can be combined with

an arm which binds to a triggering molecule on a leukocyte such as a T cell

receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for IgG so



an arm which binds to a triggering nolecule on a

| eukocyte such as a T cell receptor nolecule (e.g.
waDRR4/068333 CD28, or B7), or Fe receptors for | gGras2000002044

2004/ 066933 PCT/ US2004/ 002044 -24 as to focus

cel lul ar defense nmechanisns to the cell expressing the

particular antigen. Bispecific antibodies can al so be

used to direct cytotoxic aggnts to cells which

express a particular antigen. These anti bodi es possess

an antigen- binding armand an arm whi ch binds a

cytotoxic nt,or a_radionucli h :
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vardteib| ehanggfirnn indieding riboseddsvolyips elpeslakigciagenton dfor
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vari abl e Tegi ons useful in the present invention nma

murine, non-human primate (e.g. cynomolgus monkeys, macaques, etc.) or
lupine origin. In particularly preferred embodiments both the variable and
constant regions of the modified immunoglobulins are human. In other
selected embodiments the variable regions of compatible antibodies (usually
derived from a non-human source) may be engineered or specifically tailored
to improve the binding properties or reduce the immunogenicity of the
molecule. In this respect, variable regions useful in the present invention may
be humanized or otherwise altered through the inclusion of imported amino

acid sequences.



be humani zed or otherw se altered through the

i nclusion of inported am no acid sequences. WO
waQo/ee3933 PCT/ US2004/ 002044 -25 [ 00901 By PCT/US2004/002044

"humani zed anti body" is nmeant an anti body derived from

a non- human source, typically a murine antibody, that

retains or substantially retains the antigen-binding

properties of the parent amtgbody, but which is |ess

i mmunogeni ¢ in humans. This may be achi eved by vari ous

met hods, including (a) grafting the entire non-human

ari ab ' : e
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ent i rety [ 0091] Hurmnl zed anti bodi es i nclude human
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correspon |ng non- 2aﬂan resi ues Humani ze
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OfafRniRHART cap BETHN 08 k&rhel iristinces, Fv framework residues of the human

immunoglobulin are replaced by corresponding non-human residues.

Humanized antibodies may also comprise residues which are found neither in
the recipient antibody nor in the imported CDR or framework sequences. In
general, the humanized antibody will comprise substantially all of at least one,
and typically two, variable domains, in which all or substantially all of the
CDR regions correspond to those of a non-human immunoglobulin and all or
substantially all of the FR regions are those of a human immunoglobulin
consensus sequence. The humanized antibody optimally also will comprise at
least a portion of an immunoglobulin constant region (Fc), typically that of a

human immunoglobulin (Jones et al., Nature 321:522-525 (1986); Riechmann



consensus sequence. The humani zed anti body optinmally

also will conprise at |east a portion of an
wommuneed3sbul i n constant region (Fc), typicall pcrivatooaozo44
a human i munogl obulin (Jones et al., Nature

321:522-525 (1986); Ri echmann WD 2004/ 066933

PCT/ US2004/ 002044 -26 et al., Nature 332:323-329

(1988); and Presta, Curr. Opg-Struct. Biol. 2:593- 596

(1992)). [0092] Methods for humani zi ng non- human

anti bodies are well known in the art. Cenerally, a
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antibody is intended for human therapeutic
Acatiboding itt whidhesoswe- CBIR sdidutdast pbisibly semnhdiR rdsidues are
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[00931 ar i abl'ehedemiddof BRANERERSIe HoRaldMBOhMigR Mt heavy, to be
sequence which is closest to that of the rodent 1’s
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articul ar
P "best ﬁt" method, the sequence of the variable domain of a rodent antibody is

screened against the entire library of known human variable domain
sequences. The human V domain sequence which is closest to that of the
rodent is identified and the human framework region (FR) within it accepted
for the humanized antibody (Sims et al, J Immunol. 151:2296 (1993);
Chothia et al., J. Mol. Biol. 196:901 (1987)). Another method uses a particular
framework region derived from the consensus sequence of all human
antibodies of a particular subgroup of light or heavy chains. The same

framework may be used for several different humanized antibodies (Carter et



framewor k region derived fromthe consensus sequence

of all human antibodies of a particul ar subgroup of
woOiglto6e33 heavy chains. The sane framewor k mapChbasp®edo2044

for several different humani zed anti bodies (Carter et

WD 2004/ 066933 PCT/ US2004/ 002044 -27 al., Proc. Natl.

Acad. Sci. USA, 89:4285 (1992); Presta et al., J.

| mmunol . 151: 2623 (1993))27[0094] It is further

i nportant that anti bodi es be humanized with retention

of hi gh binding affinity for the antigen and ot her
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[ 0096] As an

as an”i ntact tl bo _
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ooosf ST 2Le PO XML il S R0, DLl g REodes
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l\';vr}rt?c% is optionally conjugated with one or more cytotoxic agent(s) in order to
generate an immunoconjugate. Alternatively, the humanized antibody may be

an intact antibody, such as an intact IgG; antibody.

[0096] As an alternative to humanization, human antibodies can be generated.
For example, it is now possible to produce transgenic animals (e.g., mice) that
are capable, upon immunization, of producing a full repertoire of human
antibodies in the absence of endogenous immunoglobulin production. For
example, it has been described that the homozygous deletion of the antibody
heavy-chain joining region (Jg) gene in chimeric and germ-line mutant mice

results in complete inhibition of endogenous antibody production. Transfer of



anti bodies in the absence of endogenous i munogl obul in

production. For exanple, it has been described that
woheoshveemszygous del eti on of the anti body heavyetharze4/002044

joining region (JH) gene in chinmeric and germline

mutant mce results in conplete inhibition of

endogenous anti body production. Transfer of WO

2004/ 066933 PCT/ US2004/ 0020#gl- -28 the human germli ne

i mmunogl obul in gene array into such germline nutant

mce will result in the production of human anti bodi es
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filamentous particle contains a single-stranded DNA
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StT uct Ur a ogy 3:564-571 . Several sourtces
ofresulig &én esckegore nifs theageie ensating ahe poadedyli sqbitating those
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at.., Nature.352:624-628 | at e
TP pus ViRt FHRiER 35E G ENaPPB U GIhF ot hige
S iRdpllay" @dﬂ%@)&ﬂiﬂ%& h Qryaiietyl bofoRhdts Ofevén@BNASe. gd%ﬂﬁésﬁl
fromthe spl'eens of inmmnizZzed mce. A repertoire of

gda s afd Eiswall, BalniGetent L(Pmnzoadnoﬁtsu@zanl Bology 3:564- 571
ted and anti.kpdies to a di Lver
i ganSo F R ten g SEErESemislincst i T ok Bhafiegionte
esYedksbilet 1.f Nhiupxisna 624628 (emhniigiasd dabedrbdgdlapyf anti-
Marks et at.,, J Mdl. Biol. 222: 581 597 (1991), or
oxazolone antibodies from a small random combinatorial library of V genes
derived from the spleens of immunized mice. A repertoire of V genes from
unimmunized human donors can be constructed and antibodies to a diverse
array of antigens (including self-antigens) can be isolated essentially following
the techniques described by Marks et al., J. Mol. Biol. 222:581-597 (1991), or
Griffith et al, EMBO J 12:725-734 (1993). See, also, U.S. Pat. Nos.
5,565,332 and 5,573,905.
[0098] As discussed above, human antibodies may also be generated by in

vitro activated B cells (see U.S. Pat. Nos. 5,567,610 and 5,229,275).
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generated by in vitro activated B cells (see U. S.

Pat. Nos. 5,567,610 and 5,229, 275). WD 2004/ 066933

PCT/ US2004/ 002044 -29 [0099] Those skilled in the art

wi |l appreciate that graftizgg the entire non- hunan
vari abl e domai ns onto human constant regions wll
produce "classic" chinmeric antibodies. In the context
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component of complement to antibodies activates the complement system.
Activation of complement is important in the opsonisation and lysis of cell
pathogens. The activation of complement also stimulates the inflammatory
response and may also be involved in autoimmune hypersensitivity. Further,
antibodies bind to cells via the Fc region, with a Fc receptor site on the
antibody Fc region binding to a Fc receptor (FcR) on a cell. There are a
number of Fc receptors which are specific for different classes of antibody,
including IgG (gamma receptors), IgE (eta receptors), IgA (alpha receptors)
and IgM (mu receptors). Binding of antibody to Fc receptors on cell surfaces
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modifications to the constant region in accordance with this invention may
easily be made using well known biochemical or molecular engineering
techniques well within the purview of the skilled artisan.

[00104] It will be noted that the modified antibodies may be engineered to fuse
the Cg3 domain directly to the hinge region of the respective modified
antibodies. In other constructs it may be desirable to provide a peptide spacer
between the hinge region and the modified Cy2 and/or Cy3 domains. For
example, compatible constructs could be expressed wherein the Cy2 domain

has been deleted and the remaining Cy3 domain (modified or unmodified) is
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am no acids that enhances the profile
the constant regions of the disclosed antibodies may be modified through the

mutation or substitution of one or more amino acids that enhances the profile
of the resulting construct. In this respect it may be possible to disrupt the
activity provided by a conserved binding site (e.g. Fc binding) while
substantially maintaining the configuration and immunogenic profile of the
modified antibody. Yet other preferred embodiments may comprise the
addition of one or more amino acids to the constant region to enhance
desirable characteristics such as effector function or provide for more

cytotoxin or carbohydrate attachment. In such embodiments it may be



of the resulting construct. In this respect it may be

possible to disrupt the activity provided by a
woanemessl bi nding site (e.g. Fe binding) whil 8CT/US2004/002044

substantially maintaining the configuration and

I mmunogeni c profile of the nodified antibody. Yet

ot her preferred enbodi nents nay conprise the addition

of one or nore am no acids.49.the constant region to

enhance desirable characteristics such as effector

function or provide for nore cytotoxin or

carhohydr at. ttac . Jn.such i '
VB30 B a BERPIRRls apBiBb o TS GHEE gl (e
| Re@tdnt gisre@drhaini.e specifi c sequences derived from
sel ected constant regi on dgomains. HOOlOGL In .
[00108h, ¢ i c dn mpttigularepesfersdl enbrsiimariile deredcrasabls rogipn genes
r r .
5 BReE By o S 0361 e oy P Y 550 0 150
georssar(t pregioar geg (uefarablynmidinfang dnedifidd sudsedksab abeve.
Preferaply, this is effected.using a proprietar
ei’ﬁ?%@?ﬁ/oﬁns_wé@f%?te@fwlrl%@,r?nrﬁé%r,y pigriay gwtqr&?éé’ﬂc: Inc.,
NECRRLL toThE SNESRPPIA . CORhA! RRchi CodnydifiTage! Obhbsalovirus
pronot er / enhancer, the nouse beta gl obin major
pporrooter/enhiaheer.Shid fnomse béta ghfbin mapiripe@noten the B¥40 ovigmeof

FORISHET AT PeraS 8 BB PeT RSP BT SIAnE gEente, domycin
dipRyehhefrahsirise’ GBUCT AR RS, AP WihyJdesdREc FANMBARCLncARNd
seen in the exanples below, this vector has been found

t deaderspgnencien Apsesn i the cxampdps eslpw cthisi wsatos hasbrendoeidde

SHEA TESLROLTLL PRSP B ML 160 o

s &hfighle QAd | dnéiddiGregdnt inds, NganRAtiomi @ ICHORENGt follsaté by
anplification. This, vector systemis substantially

dissleptietn PRl sontaming medivghaid petotogate aggdification. ™ This
5, : (60 1S a
A Fe e R R R S R
pProgRaegis dudr 5,65857® xqacke ofivdiich & &lcorporated by>reffence in its
pag/ cel | [ day. 0107] In other eferred enbodi ments
t RatiFe heek 5 Sl BrOfas HP EhReSSoR lnegls.ge-> > 30
expiRARAY using pol ycistronic constructs such as those
di'Sclosed in United States provisional application No.
[00105]/ 331,14 8dther Ipeeferrdid vemtmelimd®s 2©0modiftbdi antdrodiasav€dhis
herein in it entiret%.uﬁlnt ese novel Xpressi

e on
s YQYRHEN T (e PPrESth USPEARRNESBInF foBrEkTs Stigh aydhose
hegytYosadin! Umhtkd States provisional application No. 60/331,481 filed
November 16, 2001 and incorporated herein in its entirety. In these novel
expression systems, multiple gene products of interest such as heavy and light
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These systems advantageously use an internal ribosome entry site (IRES) to
provide relatively high levels of modified antibodies in eukaryotic host cells.
Compatible IRES sequences are disclosed in U.S. Pat. No. 6,193,980 which is
also incorporated herein. Those skilled in the art will appreciate that such
expression systems may be used to effectively produce the full range of

modified antibodies disclosed in this application.
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[00110] Along those same lines, “host cells” refers to cells that have been

transformed with vectors constructed using recombinant DNA techniques and
containing at least one heterologous gene. As defined herein, the antibody or
modification thereof produced by a host cell is by virtue of this
transformation. In descriptions of processes for isolation of antibodies from
recombinant hosts, the terms "cell" and "cell culture" are used interchangeably
to denote the source of antibody unless it is clearly specified otherwise. In
other words, recovery of antibody from the "cells" may mean either from spun
down whole cells, or from the cell culture containing both the medium and the

suspended cells.
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such as PEG, filtration through selective membranes or the like. If necessary

and/or desired, the concentrated antibodies are purified by the customary
chromatography methods, for example gel filtration, ion-exchange
chromatography, chromatography over DEAE-cellulose or (immuno-)affinity
chromatography. A
[00113] The modified immunoglobulin genes and/or polypeptides of the
invention can also be expressed in non-mammalian cells such as bacteria or
yeast. In this regard, it will be appreciated that various unicellular non-
mammalian microorganisms such as bacteria can also be transformed; i.e.

those capable of being grown in cultures or fermentation. Bacteria, which are
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[00116] Regardless of how clinically useful quantities are obtained, the

modified antibodies of the present invention may be used in any one of a
number of conjugated (i.e. an immunoconjugate) or unconjugated forms. In
particular, the antibodies of the present invention may be conjugated to
cytotoxins such as radioisotopes, therapeutic agents, cytostatic agents,
biological toxins or prodrugs. Alternatively, the modified antibodies of this
invention may be used in a nonconjugated or “naked” form to harness the
subject’s natural defense mechanisms including complement-dependent
cytotoxicity (CDC) and antibody dependent cellular toxicity (ADCC) to
eliminate the malignant cells. In particularly preferred embodiments, the

modified antibodies may be conjugated to radioisotopes, such as 0y 1257 131y
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invention. However, any cytotoxin that acts to retard or slow the growth of
malignant cells or to eliminate malignant cells and may be associated with the
modified antibodies disclosed herein is within the purview of the present
invention.

[00118] It will be appreciated that, in previous studies, anti-tumor antibodies
labeled with isotopes have been used successfully to destroy cells in solid
tumors as well as lymphomas/leukemias in animal models, and in some cases
in humans. The radionuclides act by producing ionizing radiation which

causes multiple strand breaks in nuclear DNA, leading to cell death. The
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linking technologies include random labeling and site-directed labeling. In the
latter case, the labeling is directed at specific sites on the dimer or tetramer,
such as the N-linked sugar residues present only on the Fc portion of the
conjugates. Further, various direct labeling techniques and protocols are
compatible with this invention. For example, Technetium-99m labeled
antibodies may be prepared by ligand exchange processes, by reducing
pertechnate (TcOs) with stannous ion solution, chelating the reduced
technetium onto a Sephadex column and applying the antibodies to this

column, or by batch labeling techniques, e.g. by incubating pertechnate, a
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Still other compatible chelators, including those yet to be discovered, may

easily be discerned by a skilled artisan and are clearly within the scope of the
present invention.

[00122] Compatible chelators, including the specific bifunctional chelator used
to facilitate chelation in co-pending application Serial Nos. 08/475,813,
08/475,815 and 08/478,967, are preferably selected to provide high affinity for
trivalent metals, exhibit increased tumor-to-non-tumor ratios and decreased
bone uptake as well as greater in vivo retention of radionuclide at target sites,

i.e., B-cell lymphoma tumor sites. However, other bifunctional chelators that
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present invention and those skilled in the art are credited with the ability to
readily determine which radionuclide is most appropriate under various
circumstances. For example, 'l is a well known radionuclide used for
targeted immunotherapy. However, the clinical usefulness of *'I can be
limited by several factors including: eight-day physical half-life;
dehalogenation of iodinated antibody both in the blood and at tumor sites; and
emission characteristics (e.g., large gamma component) which can be
suboptimal for localized dose deposition in tumor. With the advent of

superior chelating agents, the opportunity for attaching metal chelating groups
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[00126] While a great deal of clinical experience has been gained with BIT and
%0y other radiolabels are known in the art and have been used for similar
purposes. Still other radioisotopes are used for imaging. For example,
additional radioisotopes which are compatible with the scope of this invention
include, but are not limited to, *°L, %I, 32p, 57 Co, %Cu, 67Cu, "By, 81RD, Sk,
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of the invention with cytostatic/cytotoxic substances and metal chelates are

prepared in an analogous manner.

[00128] Preferred agents for use in the present invention are cytotoxic drugs,
particularly those which are used for cancer therapy. Such drugs include, in
general, cytostatic agents, alkylating agents, antimetabolites, anti-proliferative
agents, tubulin binding agents, hormones and hormone antagonists, and the
like. Exemplary cytostatics that are compatible with the present invention

include alkylating substances, such as mechlorethamine,



t hese non-radi oacti ve conjugates may be assenbl ed
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biotin are prepared e.g. by reacting the nodified

anti bodies with an activated ester of biotin such as

the biotin N hydroxysuccinimde ester. Simlarly,

conjugates with a fluorescem - marker may be prepared

in the presence of a coupling agent, e.g. those

i sted above, or by reaction with an i sothiocyanate,
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previously, one skilled in the art may make chemical modifications to the
desired compound in order to make reactions of that compound more
convenient for purposes of preparing conjugates of the invention.

[00129] One example of particularly preferred cytotoxins comprises members
or derivatives of the enediyne family of anti-tumor antibiotics, including
calicheamicin, esperamicins or dynemicins. These toxins are extremely potent
and act by cleaving nuclear DNA, leading to cell death. Unlike protein toxins
which can be cleaved in vivo to give many inactive but immunogenic

polypeptide fragments, toxins such as calicheamicin, esperamicins and other
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t hereof . Hornones and hornone antagoni sts, such as
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(001334 odr uggmong other cytotoxins, it will be appremated that the antibody can

also be associated with a biotoxin such as ricin subunit A, abrin, diptheria
toxin, botulinum, cyanginosins, saxitoxin, shigatoxin, tetanus, tetrodotoxin,
trichothecene, verrucologen or a toxic enzyme. Preferably, such constructs
will be made using genetic engineering techniques that allow for direct
expression of the antibody-toxin construct. Other biological response
modifiers that may be associated with the modified antibodies of the present
invention comprise cytokines such as lymphokines and interferons. Moreover,
as indicated above, similar constructs may also be used to associate

immunologically active ligands (e.g. antibodies or fragments thereof) with the
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potent1a11y attractive variation of this approach would be the attachment of a
therapeutic radioisotope to the radiosensitized immunoconjugate, thersby
providing the convenience of administering to the patient a single drug.
[00133] Whether or not the disclosed antibodies are used in a conjugated or
unconjugated form, it will be appreciated that a major advantage of the present
invention is the ability to use these antibodies in myelosuppressed patients,
especially those who are undergoing, or have undergone, adjunct therapies
such as radiotherapy or chemotherapy. That is, the beneficial delivery profile
(i.e. relatively short serum dwell time and enhanced localization) of the

modified antibodies makes them particularly useful for treating patients that
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[00135] The invention further provides isolated IGSF9 or LIV-1 polypeptides

[001

having the amino acid sequence in Figures 1B, 9F, 21B, or 22B (SEQ ID
NOS:2, 4, 6, 8, 22-27, or 29), or a peptide or polypeptide comprising a portion
of the above polypeptides. The terms "peptide" and "oligopeptide" are
considered synonymous (as is commonly recognized) and each term can be
used interchangeably as the context requires to indicate a chain of at least to
amino acids coupled by peptidyl linkages. The word "polypeptide" is used

herein for chains containing more than ten amino acid residues. All
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aromatic residues Phe, Tyr.

[00139] As indicated in detail above, further guidance concerning which amino
acid changes are likely to be phenotypically silent (i.e., are not likely to have a
significant deleterious effect on a function) can be found in Bowie, J. U., et al.,
"Deciphering the Message in Protein Sequences: Tolerance to Amino Acid
Substitutions," Science 247:1306-1310 (1990).

[00140] Thus, the fragment, derivative or analog of the polypeptides of Figures
1B, 9B, 9D, 9F, 21B, or 22B (SEQ ID NOS:2, 4, 6, 8, 22-27, or 29), may be

(i) one in which one er more of the amino acid residues are substituted with a



i nversions, repeats, and type substitutions (for

exanpl e, substituting one hydrophilic residue for
wanei4hvees3zbut not strongly hydrophilic for streagiug2004/002044

hydr ophobic as a rule). Small changes or such

"neutral” amno acid substitutions will generally
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[ 80&4E125A30681a¢192)).n the | GSF9 or LIV-1 proteins of
[()Oléli]he pr Jlaﬁ’ee Eotlyf)e%\{ %Qg (I)fo tﬂe present invention are preferably provided in an
isolated form. By "isolated polypeptide" is intended a polypeptide removed
from its native environment. Thus, a polypeptide produced and/or contained
within a recombinant host cell is considered isolated for purposes of the
present mvention. Also intended as an "isolated polypeptide” are polypeptides
that have been purified, partially or substantially, from a recombinant host

cell.

[00143] A variety of methodologies known in the art can be utilized to obtain
any one of the isolated polypeptides of the present invention. At the simplest

level, the amino acid sequence can be synthesized using commercially



that are essential for function can be identified by

nmet hods known in the art, such as site-directed
wourbEgeessi s or al ani ne-scanni ng nmut agenesi s  PCT/US2004/002044

(Cunni ngham and Wells, Science 244:1081-1085 (1989)).

The latter procedure introduces single alanine

mut ati ons at every residue in the nolecule. The

resulting nmutant nol ecul es.ge then tested for

bi ol ogi cal activity. Sites that are critical for

l'i gand-receptor binding can al so be determ ned by
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etseqiienoel; BipvirtuBiod Isharﬁ%ébrﬁl%y %éor(dlaﬁﬁ&) tesiiagly steucviasl &id/or
Sci ence 255:306-312 (1992)). [00142] . The
pSPQIfﬁgB%tFCH’éE chyraqiefistigs With protels Ay RATSeSF Biqlessal pagnegties
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| usefnhin \peodrvirigr emakrdeptidésusnd dragoienfsepf |1zdgerppokypqﬂnﬂes
d/ or contain g Wthin a reconbi nan)ﬁ? ost cel |
o BePteafoR SsHEE fatnainls, 1p SELGRI Sipedios agdai ihd Sative

| RYRRLpRRs. A'BRsl ILENGRS 3% Bfpidyee! & efbIBELYIRERIHAS or

are “pol ypept i des’ that Have been purified, partially
orlmsuubs givel substitutes ofor anatweb npirifzadt phasins imekéreening of

A variety of. .met hodol ogi es _known
IR P RDR It P T SRR BroS PR 2o oG iy gpment
p@EﬁﬂﬂQﬂkﬁes of the present invention. At the sinplest
| evel, the am no aci d sequence can be synthesi zed

[0014d}i ng ddmpehpientids; ofidhepramb 6esaBoPea UszEBREhUxomyified
S;‘/ﬂ%tnﬁé%s tﬁ?l{ vl %@E gﬁer?&/ g)t Qﬁ:ﬁ%sﬁ The desﬂ%ﬁ é)o‘l,}ggl?tl%ey As used

y- cons ructed protein sSequ

Viheteitg adfelldh sdid pgbPilici®t for espessiciasya esirk€ hblypeptide when
structural and/or . conformational characteristics with

prit &FthshrelEhy seclis smpBY AR a1|S laa%epéq freduce | 4, pelyperHle
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is partic in pro ucing sma
anawénlegiie Ons skntlleﬂ at e artpah yeepy iadgs prodedagsntistradueing

useful , far ex enera antlbodjes ai nst
B abroite SRS TembiBe Ry Rl gt By or
aréi AR eald Yn aghiv & %eneﬂa{'émdn Qélp%ﬁabroﬁﬂ%t bh&t @S the
for natural, purified proteins in screening of

t met}avppmdqscomhmommm amvgniion.i nivhess! oglwla) ipeoodis ghose
| Shi, LR S1SP TR BB i bR« Wbty
alp&&mad | Veeki¥n DEf ik itR€l IGSFO or LIV-1 polypeptides can be
substantially purified by the one-step method described in Smith and Johnson,

Gene 67:31-40 (1988).
[00145] The IGSF9 or LIV-1 polypeptides of the present invention include the

polypeptides including the leader; the mature polypeptide minus the leader
(i.e., the mature protein); a polypeptide comprising amino acids from about 21
to about 718 m Figure 1B (SEQ ID NO:2); a polypeptide comprising amino
acids from about 1 to about 1179 in Figure 9F (SEQ ID NO:8); a polypeptide
comprising amino acids from about 21 to about 1179 in Figure 9F (SEQ ID
NO:8); a polypeptide comprising the sequence shown in SEQ ID NOS:4, 6,
22-27; a polypeptide comprising amino acids from about 28 to about 317 in



fromcells that have been altered to express the

desired pol ypeptide. As used herein, a cell is said
woaohameed3s er ed for expression of a desired pol ppepiSzae/002044
when the cell, through genetic mani pul ation, is nmade

to produce a pol ypeptide which it normally does not
produce or which the cell normally produces at a

| oner level. One skilled insphe art can readily adapt
procedures for introducing and expressing either
reconmbi nant or synthetic sequences into eukaryotic or

pr Yok I i . de ne Q. t
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| raboutt BB3. toTzi‘[E)ae 4l AcinuBizurd ARBr (%Q alD N@se) PlpagPepisde
and host cells described above.

- CEBRFRARTRYO oo dOBoIPULPdf b Rk 678 Pl STIEGHEQP
Lo bopol o@mé@éoaﬁ if axgﬁlgbd%fd@ dn%hﬂ)aﬁt R k%&% 5¥0 in

t he one-s t ho and nson,
Ganguré 22B1SEQ) 10 D8BR9); [a@@sfem&]s p‘bﬂ];qaeb%gwmch latdvatlleast 80%

pglfl%}/glgg]: ngogé p?qug}a di |3EE;‘%§WT(3}% J‘t Jd%?féclaﬂélf'nggorte I})?eferably
PGk YAASPI4o£ICo 77 059 of 99%8%&%{%1 £d th@ polpBftidBIdEibed above

protein); pol ypepti de conpri sing an1no ac
atﬁ@dtals@lmclude amtmns MESuch pp ygaptsies BviflSEQ ch NOam)n;o a&ids
pal vpeptid am ng ..acids fromabout 1 to
abagélt?n#i%e it ia1 k@%r@@?lg%@lgb NO 8); a pol ypepti de

[00145pNpr i By Q%adﬁnﬂ@n@cifﬂﬁtvffd Qﬂﬂyﬁﬁﬂwfes 2l irkhd8B QWIMAAAS dcBre
F| gure 9F (SEQ ID NO 8); pol ypepti de conprising the

dHerkiced byhemparmg SEe WN@@MS@q@enceg ofhe two polypeptldes
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Fifor Deix ZRenettsQCoaphier Z99up, Arivdryipe ResAechCP4arR] 533 Béience

s from about 373 to about 417 in Figure 22B
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ypepti g-am no aci
ak(AndtvaIﬂ:éQ int Appﬂl[nom/.[afhéﬁatws 2:FiBRiSe, PIR) (SEAY tH UV @8ent

as_wel ti des which are at | east 80%
|&gﬁ?W%ﬁ1 b%ﬁ?égﬁﬁ LFEPES at | east 90% or 9592
[00147gent ' Q%}g /p§%déé tldfé"}faem%raﬁfa%{lﬁ@laéﬁd s@tﬁuén@@ dlegsqo/fo Hiple,

%o Or ntical to the polypep escrl
alf§Ve "idgnidcad] toairatcrande apune iacidsseghiermgcdt gtiey pmiﬂSdFésor

P e 0 R By B B P g
t i igativslept fhd asferénck Qi eRedpt Thitatht tpolypepli® sequence
may include up to five amino acid alterations per each 100 amino acids of the
reference amino acid of the IGSF9 or LIV-1 polypeptides. In other words, to
obtain a polypeptide having an amino acid sequence at least 95% identical to a
reference amino acid sequence, up to 5% of the amino acid residues in the
reference sequence may be deleted or substituted with another amino acid, or a
number of amino acids up to 5% of the total amino acid residues in the
reference sequence may be inserted into the reference sequence. These
alterations of the reference sequence may occur at the amino or carboxy
terminal positions of the reference amino acid sequence or anywhere between

those terminal positions, interspersed either individually among residues in the



produced by conparing the am no acid sequences of the
two pol ypeptides wusing the Bestfit program (W sconsin
weeouumaens3 Anal ysi s Package, Version 8 for Uni RCT/US2004/002044
Genetics Conmputer G oup, University Research Park, 575
Science Drive, Midison, Ws. 53711) and the default
settings for determning simlarity. Bestfit uses the
| ocal honol ogy al gorithm ofsfSmth and Wat er man
(Advances in Applied Mathematics 2: 482-489, 1981) to
find the best segnent of simlarity between two
7 Y,
2 EPRAEE Sequhldtin X, & R HERLRS et Rt <R puce
t@e@xmeéerence anmino aci d sequence of either an | GSF9
LI'V-1 pol ypeptide is intended that the am no acid
l0014§iquenéé 6fpr%q¥‘éa1p]61?§;‘i¥eﬁ‘ﬂeﬁjé’r 2PX DOHRSHIAr AL REGlH s at loast
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sequénce’ may i nél'ude up I've am no aci
alseq@reaté cskmmpem Tegwohs lBOamiﬁZ@B (S@CpliDoNOShZa and €P¢ rcende

d of GSE9 LI V- I tid
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am no acid sequence, up to 5% of the amno acid
r d3singtiess Computee Grospe K@M@@Sl@e&@mw Rek, 5¢5d8¢iencedDave,

t
ARG NEE. S0, SGROFnf Ber B BF st e BeniePE fiatinen
| prédiem toedaseiife vIRME NC BariBilaP QedRBES ﬁ@otof R RaricBe 95%
ref erence sequence. These alterations of the

r aditisplcto deiplipree prayicrsec afcording He theintesest ievanbemy the
afgr&%rs Ql%sée{ o?%%m%g sh?k? tﬂa? h% %P&%ta%@o@?de%ﬁ{ydls calculated

sequence or ariywhere ’be

p@ﬁfelt thenfl ]eﬂgthrcstbm{eseﬁare&icé hlﬁ[lnd) Rdidvéeduaideyandnihag gaps in
zlP es in the WD 2004/ 066933 PCT/ US2004/ 002044 -51
BloetfyeCs By de e Urihe fotghaumben gt emiyh gsigussidues Bups

ragkgcéggwg ELENEKvedS eauUence. [00148] As a practica

matter, whether any particul ar pol ypeptide is at | east
[001490 % 95[%6 B990eptdes oD B mrescdd Invedor iacahsdfal, aff armolecular

|nst the a ' equence i.n Figures 1B
ket (r> SRR B g ot Gn gleealie: §Pve ek Alation
C%Mﬁmsh@ﬁ@dléth&fswal KA toGRER W SKiIIRL 9 &5 such the

Best f pr o%r am (W sconsi n Sequence Anal ysi s Package,
[00130r si oﬁFhS ploifie@pplypeptdsn et bsu&ednpm eitroCyindipg assays which -

U LB B8 P, PRl SOEG Ridne bt
a|’1TI@§HT1TﬁBIecules mclude, but are not limited to, for example, small molecules,
molecules from combinatorial libraries, antibodies or other protéins.

[00151] In addition, the peptides of the invention or molecules capable of
binding to the peptides may be complexed with toxins, e.g. ricin or cholera, or
with other compounds that are toxic to cells. The toxin-binding molecule
complex is then targeted to a tumor or other cell by specificity of the binding
molecule for the polypeptides of Figures 1B, 9B, 9D, 9F, 21B, or 22B (SEQ
ID NOS:2, 4, 6, §,22-27, or 29).

[00152] As described in detail previously, the polypeptides of the present
invention can be used to raise polyclonal and monoclonal antibodies, which

are useful in diagnostic assays for detecting IGSF9 or LIV-1 protein



programto determ ne whether a particul ar sequence is,
for instance, 95% identical to a reference sequence
waeoemrodéag to the present invention, the paraRETRISS004/002044
are set, of course, such that the percentage of
identity is calculated over the full length of the
reference am no acid sequence and that gaps in
honol ogy of up to 5% of thestotal nunber of am no acid
residues in the reference sequence are all owed.
[ 00149] The pol ypepti des of the present invention are
u I t e S
or BB 28, R Bowet A | e Bl i A b Tl ot
nmenhagsghvel | inkiboing 1GSFh C(freLW ls brdtdzlnl funttien. aFrther, such
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These nol ecul es i nclude, but are not limt
eﬁambmst aneatdingriol the present invmitieouTles yéasbtwo hybrld system is

[ OBTeBRa LRl SRhe B Bt e vent fon o1

nDIecuIes capable of binding to the peptides may be
conpl exed with toxins, e.g. ricin or cholera, or wth
ot her conpounds that are toxic to cells. The

t @pilyinbicBdRG R i@6etRn conpl ex is then targeted to a
tunmor or other cell by specificity of the binding

nol ecul e for the polypeptides of Figures 1B, 9B, 9D,
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As descri bed et al previ ous
@bmepmgdﬁéymfcldohéeqacwdmg thenpappéptidec afi IGEFA sadLIV0-1
b@g cIonaI and nonocl onal anti bodies, which are
u 8 AOYTS agnosti c assays for detecting | GSF9 or

[00134] V- 1 RUMERiotc¥Asé ARAERHED Ach "REdibREOQA18R2044 for'tl?lgerem

expressi on as descri bed bel ow or as agoni sts and

ant Biseerited as @ aprtsnes of deoeimhbmmp}egudcrs (ahbriicpiatadngy, GOSFGd

OfLlI oteihn negtion. Furth r y ti,des
g b Bl ot B o e AR RSB

" Q)al}fnuﬂe&tlde(ﬁﬁi&eﬁed folr Y- ﬂNAﬁﬁ@l@d:Lﬂe Bi‘ ﬁéibfﬂlﬂ:l&ftﬂ% €4 fiuence
mhlch are al so candi date agoni st and antagoni st

a®f sleaxyvigponyclepfidesy ardder pmFaNdi malecyleorypelyrudeqside, the
Ao Pl RSP AR 4, PR e
[ @Mﬁﬂ}neﬁﬂﬁ@xpﬂt&fk@mﬁie i(Ty éntlieogpeaifisd deboMtivdRstids ebqicaet is
milrglllgée by the nlgonuc euoltl%lg uridine (U). For instance, reference to an RNA
molecule having the sequence of SEQ ID NO:1 set forth using
deoxyribonucleotide abbreviations is intended to indicate an RNA molecule
having a sequence in which each deoxynucleotide A, G or C of SEQ ID NO:1
has been replaced by the corresponding ribonucleotide A, G or C, and each
deoxynucleotide T has been replaced by a ribonucleotide U.
[00155] Using the information provided herein, such as the nucleotide sequence
in Figures 1A, 9A, 9C, 9E, 9H, 21A, and 22A, a nucleic acid molecule of the
present invention encoding either an IGSF9 or LIV-1 polypeptide may be

obtained using standard cloning and screening procedures, such as those for

cloning cDNAs using mRNA as starting material. The isolated nucleic acids



conpri sing pol ynucl eoti des encodi ng the pol ypepti des

of 1GSF9 or LIV-1 described above. [00154] Unl ess
wotheroasse | ndi cat ed, each "nucl eoti de sequenceCTAS2004/002044

forth herein is presented as a sequence of

deoxyri bonucl eoti des (abbreviated A, G Cand T).

However, by "nucl eoti de sequence"” of a nucleic acid

nol ecul e or pol ynucl eoti de53s intended, for a DNA

nol ecul e or pol ynucl eotide, a sequence of

deoxyri bonucl eoti des, and for an RNA nol ecul e or
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acid nol ecur the pres i nvention encoding
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Bh&hitalion tHGod & Oél.ttl%g 1nscthe 'nﬁcl@@ﬂl&gsse\ﬁ\@r%g Q6RR 89 BRures
PCT/ US2004/ 00204 - may al so be cloned in vectors
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amino acid residues wth an initiation codon at

pasiipe epid1315t fone abert|2a5ne @eldsEutondwus pee Reid 417, from
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aab dbeequene acid749,he shewdlickigare 22879 protein further
contai ns an extracellular domain from about am no aC|d
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Figure cont al ns
instance, cDNA and genomlc DNA obtained by cloning or produced

synthetically. The DNA may be double-stranded or single-stranded. Single-
stranded DNA or RNA may be the coding strand, also known as the sense
strand, or it may be the non-coding strand, also referred to as the antisense
strand.

[00159] By "isolated" nucleic acid molecule(s) is intended a nucleic acid
molecule, DNA or RNA, which has been removed from its native environment
For example, recombinant DNA molecules contained in a vector are
considered isolated for the purposes of the present invention. Further examples
of isolated DNA molecules include recombinant DNA molecules maintained

in heterologous host cells or purified (partially or substantially) DNA



open reading frane encoding a protein of about 749

amno acid residues with an initiation codon at
weoasitoeens3l of the nucl eotide sequence shown i RCEiU§200802044

22A-22B (SEQ I D NOCS: 28-29), and a predicted | eader

sequence of about 27 am no acid residues. The am no

aci d sequence of the predicted LIV-1 protein further

contai ns extracel |l ul ar donapss from about am no acid

28 to about amno acid 317, from about am no acid 373

to about am no acid 417, from about amno acid 674 to
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to about am no acid 749 own In Figure
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s intended a nucleic acid nolecule,
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) ecul e r econbi nant
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2004/ 066933 PCT/ US2004/ 002044 -54 FTD cules 1n
s @pstiberh abevsobut whicRNuentyl the ulegendramy afithei genwtios oode; stilt

nsc th cul es.of the
b A S e o Risste” HubraFe Geitaoriit ceds Bsvell
akgserdim@e b, TR, RMRSEDbe toNMAE FdrWne kit h ﬁ{ th'e @ﬁl tb' Jnerate
such. nol ecul es produced synthetically.

| §i51 degenerafe ypanss descabedmberel es of t he pr esent
[0016!l]nve.nt '1"9%:1 kaé’%&lltl"%gw 1ts'ﬁ)1rtﬁ(% retcte OI%I gj:srlben ST ‘glte 1scﬂated

hanl

pnmlem @mdilm@fecmlb@dmﬁbﬁphérém BYQURAGRerS DOWA idofatéd SH1EE
2A (SEQ 1D NCS: 1 and 28); DNA nol ecul es

A ehye i iigo Bienpideniidentcguense ofnthe miclentide| pmgIce
g M iRt &l B3, 50O, o, 51 A9 AL BIRY I 38854 55Q, P
12-21, or 28) is intended fragments at least about 15 nucleotides (nt), and
more preferably at least about 20 nt, still more preferably at least about 30 nt,
and even more preferably, at least about 40 nt in length which are useful as
diagnostic probes and primers as discussed herein. Of course, larger fragments
50-500 nt in length are also useful according to the present invention as are
fragments corresponding to most, if not all, of the nucleotide sequence shown
in Figures 1A, 9A, 9C, 9E, 9H, 214, or 22A (SEQ ID NOS:1, 3, 5, 7, 12-21,
or 28). By a fragment at least 20 nt in length, for example, is intended
fragments which include 20 or more contiguous bases from the nucleotide
sequence shown in Figures 1A, 9A, 9C, 9E, 9H, 21A, or 22A (SEQ ID NOS:1,
3,5, 7,12-21, or 28). Preferred nucleic acid fragments of the present invention



NOS: 1 and 28); DNA nol ecul es conprising the coding
sequence shown in Figures 9A, 9C, 9E, 9H and 21A ( SEQ
wWOROM@B6B3 5, 7 and 12-21); and DNA nol ecul esPamiusko4/002044

conprise a sequence substantially different fromthose
descri bed above but which, due to the degeneracy of
the genetic code, still encode the IGSF9 or LIV-1
proteins. O course, the gesstic code is well known
in the art. Thus, it would be routine for one skilled
inthe art to generate t he degenerate variants
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[ OfHeBe hrel ke @ign@&&eﬁlbbéssalﬁf Srthegthsi BRUEIbBNCAR]
aci d nol ecul es encodi ng
more detail below.

[00163] Of course, polynucleotides hybridizing to a larger portion of the
reference polynucleotides, for instance, a portion 50-750 nt in length, or even
to the entire length of the reference polynucleotides, are also useful as probes
according to the present invention, as are polynucleotides corresponding to
most, if not all, of the nucleotide sequence shown in Figures 1A, 9A, 9C, 9E,
OH, 21A, or 22A (SEQ ID NOS:1, 3, 5, 7, 12-21, or 28). By a portion of a
polynucleotide of "at least 20 nt in length," for example, is intended 20 or

more contiguous nucleotides from the nucleotide sequence of the reference

polynucleotide. As indicated, such portions are useful diagnostically either as



pol ypepti des of the invention conprising a
pol ynucl eoti de whi ch hybridi zes under stringent
waypbiiodéssat i on conditions to a portion of the PCT/US2004/002044

pol ynucl eotide in a nucleic acid nol ecules of the

i nvention described above. By "stringent

hybri di zation conditions" is intended overni ght

i ncubation at 42C in a sol@6éion conprising: 50%

formam de, 5X SSC (750 mM NaCl, 75 nM trisodi um

citrate), 50 nmM sodi um phosphate (pH 7.6), 5X
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[00165] As indicated, nucleic acid molecules of the present invention which

encode the IGSF9 or LIV-1 polypeptides may include, but are not limited to
those encoding the amino acid sequence of the mature polypeptide, by itself;
the coding sequence for the mature polypeptide and additional sequences, such
as those encoding the about 20 amino acid leader or secretory sequence, such
as a pre-, or pro- or prepro-protein sequence; the coding sequence of the
mature polypeptide, with or without the aforementioned additional coding
sequences, together with additional, non-coding sequences, including for

example, but not limited to introns and non-coding 5’ and 3’ sequences, such



Figures 1A, 9A, 9C, 9E, 9H, 21A, or 22A (SEQ I D NCS: 1,

3, 5, 7, 12-21, or 28), generating polynucl eoti des
wohbehveénsbri di ze to a portion of the | GSF9 or PCTNS1004/002044

nol ecul es woul d be routine to the skilled artisan. For

exanpl e, restriction endonucl ease cl eavage or

shearing by sonication of the IGSF9 or LIV-1

nol ecul es could easily be usepd to generate DNA

portions of various sizes which are polynucl eoti des

that hybridize to a portion of the full-length |GSF9
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-.57 as the transcri bed,
nonzﬁ§§ns 89) ¥eangﬁ%es that play a role in
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an organism. Genes II, Lewin, ed. Non-naturally occurring variants may be
produced using art-known mutagenesis techniques.

[00167] Such variants include those produced by nucleotide substitutions,
deletions or additions. The substitutions, deletions or additions may involve
one or more nucleotides. The variants may be altered in coding or non-coding
regions or both. Alterations in the coding regions may produce conservative or
non-conservative amino acid substitutions, deletions or additions. Especially
preferred among these are silent substitutions, additions and deletions, which

do not alter the properties and activities of the IGSF9 or LIV-1 proteins or

e e T



a peptide which facilitates purification of the fused

pol ypeptides. In certain preferred enbodi nents of
wohbsi/aepact of the invention, the marker am nBCamiSen04/002044

sequence is a hexa-histidine peptide, such as the tag

provided in a pQE vector (Q agen, Inc.), anong

ot hers, many of which are commercially avail able. As

described in Gentz et al. Pspc. Natl. Acad. Sci., USA

86:821-824 (1989) for instance, hexa-histidine

provi des for convenient purification of the fusion
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preferred anong these are Silent substitutions,
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regard are conservative substitutions. st highly
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Qb 5 TN PR e, BBl ugR e PP T ARRACLF e
( PoQuiubledlids lis @enbeal 7to ahd 2ABYrende0@dGhcdugxichstr that the

enbodi nents of the invention inc]ude isolated nucleic
adiogynucleotide sequence may include up to five point mutations per each 100

nucleotides of the reference nucleotide sequence encoding either the IGSF9 or
LIV-1 polypeptides. In other words, to obtain a polynucleotide having a
nucleotide sequence at least 95% identical to a reference nucleotide sequence,
up to 5% of the nucleotides in the reference sequence may be deleted or
substituted with another nucleotide, or a number of nucleotides up to 5% of
the total nucleotides in the reference sequence may be inserted into the
reference sequence. These mutations of the reference sequence may occur at
the 5’ or 3’ terminal positions of the reference nucleotide sequence or

anywhere between those terminal positions, interspersed either individually



nol ecul es conprising a pol ynucl eotide having a

nucl eoti de sequence at |least 90%identical, and nore
wonefimeed3By at | east 95% 96% 97% 98% or 99%PCT/US2004/002044

identical to (a) a nucl eotide sequence encodi ng the

| GSF9 or LIV-1 polypeptides having the sequence in

Figures 1A 9A, 9C, 9E, 9H, 21A or 22A (SEQID

NCS: 1, 3, 5, 7, 12-21, or 28%; (b) a nucleotide

sequence encoding the mature IGSF9 or LIV-1

pol ypepti de having the am no acid sequence at
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paddnticall tarthetiadleic acialcdequétisbLHog inSFigdks I Ra9A, 9OYOE, 9H,

95% 960/% 97%. 98% or 99% i dentical to, for instance,

t A or 22A (SEQ ID NOS:1, 3, 5, 7, 12-21, or 28), will encode a polypeptide
having IGSF9 or LIV-1 protein activity. In fact, since degenerate variants of
these nucleotide sequences all encode the same polypeptide, this will be clear
to the skilled artisan even without performing the above described comparison
assay. It will be further recognized in the art that, for such nucleic acid
molecules that are not degenerate variants, a reasonable number will also
encode a polypeptide having either IGSF9 or LIV-1 protein activity. This is
because the skilled artisan is fully aware of amino acid substitutions that are

either less likely or not likely to significantly effect protein function (e.g.,

replacing one aliphatic amino acid with a second aliphatic amino acid).



nucl eoti de sequence shown in Figures 1A, 9A, 9C O9E,
9H, 21A, or 22A (SEQ ID NCs: 1, 3, 5, 7, 12-21, or
waade4/06ea33be det erm ned conventional ly using RAQDMS2004/002044
conmput er progranms such as the Bestfit program
(Wsconsin Sequence Analysis Package, Version 8 for
Uni x, Genetics Conputer Goup, University Research
Park, 575 Science Drive, Ma@dson, Ws. 53711. Bestfit
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Wat er man (Advances in Applied WMathematics 2: 482-489,
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are not degenerate variants, a reasonable nunber w ||

aldsgrribgd snBawie, hdVy pledds Pamaiadithrredirenss citesheoresy:

LIV-1 protein activity. This is because the skilled

artisan is fully aware of am no acid substitutions

t Hepncerrlaiagrgsisrad Thes®y| i kel y or not likely to

significantly effect protein function (e.qg.,

repl aci ng one aliphatic amno acid with a second
[00173] | phath niides Q€i @, innen2Q04naBeE33nvolved in cancer cell

P UsS2004/ 44 -60. [0017 For e | e ui dance

C Erhan holfieiian o St aat " Blishibn ST Br Sl b aGR: of
achdl pslyhis¢ledtides @RSl HHepri@ss Sethel invBaWNEmay be Wsefitfodthe
"Decli phering the Message in Protein Sequences:
ToHagngsie and/gr pingResine} eansspbere yppopiscancer. For example, the

presence or increased expression of a polynucleotide/polypeptide of the
invention may indicate a hereditary risk of cancer, a precancerous condition,
or an ongoing malignancy. Conversely, a defect in the gene or absence of the
polypeptide may be associated with a cancer condition. Identification of
single nucleotide polymorphisms associated with cancer or a predisposition to
cancer may also be useful for diagnosis or prognosis.

[00174] Cancer treatments promote tumor regression by inhibiting tumor cell

proliferation, inhibiting angiogensis (growth of new blood vessels that is



Sci ence 247:1306-1310 (1990), wherein the authors

indicate that there are two rmain approaches for
weoetudyiceng3t he t ol erance of an ami no aci d sequeRCE/US2004/002044

change. The first nethod relies on the process of

evolution, in which nutations are either accepted or

rejected by natural selection. The second approach

uses genetic engi neering togintroduce am no acid

changes at specific positions of a cloned gene and

sel ections or screens to identify sequences that
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[00173] PoléEeptides_of the invention may be involved
i Aeeplatiarureloiic cageers iraliding biaddér dapeertandrprostate cancer, and
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treatnents prompte tunor regression. i,nhi bi.ti
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tyopr, cell motility or invasiveness. Therapeutic
conpositions of the invention nay be effective in
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tunor s/ mal i gnanci es, |ung cancers_including small cel
c AMOVRSAS apRItipg9f an anti-cancer cocktail. An anti-cancer cocktail is a

mixture of the polypeptide or modulator of the invention with one or more
anti-cancer drugs in addition to a pharmaceutically acceptable carrier for
delivery. The use of anti-cancer cocktails as cancer treatment is routine. Anti-
cancer drugs that are well known in the art and can be used as a treatment in
combination with polypeptide or modulator of the invention include:
Actinomycin D, Aminoglutethimide, Asparaginase, Bleomycin, Busulfan,
Carboplatin, Carmustine, Chalorambucil, Cisplatin (cis-DDP),
Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine,

Dactinomycin, Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate



smal | cell cancers, breast cancers including snal

cell carcinoma and ductal carcinoma, gastrointestina
woamamee3s ncl udi ng esophageal cancer, stonmach PCaUSEI04/002044

col on cancer, colorectal cancer and pol yps associ at ed

wi th colorectal neoplasia, urologic cancers including

bl adder cancer and prostate cancer, and nmalignhancies

of the female genital tractepncl udi ng ovarian

carci noma, uterine (including endonetrial) cancers,

and solid tunor in the ovarian foIIicIe [001751
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Leuprolide acetate (LHRH-rel easing factor anal 0g),

LdmtisPPiv81-30 (1974), mobility and invasive potential of tumor cells in
Boyden Chamber assays as described in Pilkington et al, Anticancer Res.
17:4107-9 (1997), and angiogensis assays such as induction of vascularization
of the chick chorioallantoic membrane or induction of vascular endothelial cell
migration as described in Ribatta et al., Intl. J. Dev. Biol. 40:1189-97 (1999)
and Li et al.,, Clin. Exp. Metastasis 17:423-9 (1999), respectively. Suitable
tumor cells lines are available, e.g. from American Type Tissue Culture
Collection catalogs.

[00179] However, as discussed above, selected embodiments of the invention

comprise the administration of modified antibodies to cancer patients or in



Mechl or et ham ne HC1 (nitrogen nustard), Mel phal an,

Mer capt opuri ne, Mesna, Methotrexate (MIX), M tonycin,
wonlb@waess one HCL, Cctreotide, Plicanycin, PCT/US2004/002044

Procar bazi ne HCl, streptozocin, Tanoxifen citrate,

Thi oguani ne, Thiotepa, Vinblastine sulfate,

Vincristine sulfate, Amsacrine, Azacitidine,

Hexanet hyl nel am ne, Interl-e3kin-2, M toguazone,

Pentostatin, Senustine, Teniposide, and Vindesine
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above, sel ected enbodi nents of the invention conprise
thlelsalmhﬁfmagomatl on of nodified anti bod| es to cancer
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a conbi ned therapeutic regi men11 use
may be administered in any order and within any time frame that provides a
therapeutic benefit to the patient. That is, the chemotherapeutic agent and
modified antibody may be administered in any order or concurrently. In
selected embodiments the modified antibodies of the present invention will be
administered to patients that have previously undergone chemotherapy. In yet
other embodiments, the modified antibodies and the chemotherapeutic
treatment will be administered substantially simultaneously or concurrently.
For example, the patient may be given the modified antibody while

undergoing a course of chemotherapy. In preferred embodiments the modified

antibody will be administered within 1 year of any chemotherapeutic agent or



herein, the adm nistration of nodified antibodies in

conjunction or conbination with an adjunct therapy
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concurrent, concomtant or contenporaneous

adm nistration or application of the therapy and the

di scl osed anti bodi es. Those skilled in the art wll

appreci ate that the adm ni-sd4r-ati on or application of

the various conponents of the conbined therapeutic
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bloodstream but still remains at therapeutically effective levels at the site of

the tumor or tumors.

[00182] With respect to these aspects of the invention, exemplary
chemotherapeutic agents that are compatible with this invention include
alkylating agents, vinca alkaloids (e.g., vincristine and vinblastine),
procarbazine, methotrexate and prednisone. The four-drug combination
MOPP (mechlethamine (nmitrogen mustard), vincristine (Oncovin),
procarbazine and prednisone) is very effective in treating various types of

lymphoma and comprises a preferred embodiment of the present invention. In



adm nistered within 10, 8, 6, 4, or 2 nonths of any

chenot herapeutic agent or treatnent. In still other
wonrefimeeas enbodi nents the nodi fied anti body weCi/use04/002044

adm nistered within 4, 3, 2 or 1 week of any

chenot herapeutic agent or treatnent. In yet other

enbodi nents the nodified anti body wll be

adm nistered within 5, 4, 352 or 1 days of the

sel ect ed chenot herapeutic agent or treatnent. It wll

further be appreciated that the two agents or
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of the Invention, exenplary che ap C agen
t land ameednosopa), i bIEHOPt h (CVPs | wEnt doxoribieinide C-MOPP
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cyclophosphamide,  etoposide, cytarabine, bleomycin, vincristine,

methotrexate and leucovorin) and MACOP-B (methotrexate, doxorubicin,
cyclophosphamide, vincristine, fixed dose prednisone, bleomycin and
leucovorin). Those skilled in the art will readily be able to determine standard
dosages and scheduling for each of these regimens. CHOP has also been
combined with bleomycin, methotrexate, procarbazine, nitrogen mustard,
cytosine arabinoside and etoposide. Other compatible chemotherapeutic
agents include, but are not limited to, 2-chlorodeoxyadenosine (2-CDA), 2°-

deoxycoformycin and fludarabine.



MOPP-resi stant patients, ABVD (e.g., adrianycin,

bl eonycin, vinblastine and dacarbazine), ChlVPP
woehl4meeasbuci | , vi nbl astine, procarbazi ne and PCT/US2004/002044

predni sone), CABS (| onustine, doxorubicin, bleonycin

and streptozotocin), MOPP plus ABVD, MOPP plus ABV

(doxorubi cin, bleonycin and vinblastine) or BCVPP

(carmusti ne, cycl ophosphanggle, vinbl asti ne,

procar bazi ne and predni sone) comnbi nati ons can be used.

Arnold S. Freedman and Lee M Nadler, Mlignant
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compositions of the present invention may be administered in single or
multiple doses to provide for a pharmaceutically effective amount of the
modified antibody.

[00186] More specifically, the disclosed antibodies and methods should be
useful for reducing tumor size, inhibiting tumor growth and/or prolonging the
survival time of tumor-bearing animals. Accordingly, this invention also
relates to a method of treating tumors in a human or other animal by
administering to such human or animal an effective, non-toxic amount of
modified antibody. One skilled in the art would be able, by routine
experimentation, to determine what an effective, non-toxic amount of

modified antibody would be for the purpose of treating malignancies. For



[ 001841 The anmpbunt of chenotherapeutic agent to be

used in conbination with the nodified antibodi es of
WwOhb®/066p38Nt i on may vary by subject or may be PCT/US2004/002044

adm ni stered according to what is known in the art.

See for exanple, Bruce A Chabner et al.

Antineopl astic Agents, in GOODVAN & G LMAN S THE

PHARVMACOLOG CAL BASI S OF THERAPEUTI CS 1233-1287 ((Joel

G Hardman et al., eds., 9th ed. 1996). [001851 As

previously di scussed, the nodified antibodies of the
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combined, the route of administration and other well-known variables. Those

skilled in the art will further appreciate that a cocktail comprising one or more

species of monoclonal antibodies according to the present invention may
prove to be particularly effective.

[00188] Methods of preparing and administering conjugates of the antibody,
immunoreactive fragments or recombinants thereof, and a therapeutic agent
are well known to or readily determined by those skilled in the art. The route
of administration of the antibodies (or fragment thereof) of the invention may

be oral, parenteral, by inhalation or topical. The term parenteral as used herein

includes  intravenous, intraarterial,  intraperitoneal,  intramuscular,
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nodi fi ed anti body may vary according to factors such
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age, sex, nedical conplications (e.qg.,

I mmunosuppr essed conditions or diseases) and wei ght

of the subject, and the ability of the antibody to

elicit a desired response ¢ the subject. The dosage

regi men may be adjusted to provide the optinum
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[00190] More particularly, pharmaceutical compositions suitable for injectable
use include sterile aqueous solutions (where water soluble) or dispersions and
sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersions. In such cases, the composition must be sterile and

should be fluid to the extent that easy syringability exists. It should be stable
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cases, the conposition nust be sterile and
prepared by incorporating the active compound into a sterile vehicle, which
contains a basic dispersion medium and the required other ingredients from
those enumerated above. In the case of sterile powders for the preparation of
sterile injectable solutions, the preferred methods of preparation are vacuum
drying and freeze-drying, which yields a powder of an active ingredient plus
any additional desired ingredient from a previously sterile-filtered solution
thereof. The preparations for injections are processed, filled into containers
such as ampoules, bags, bottles, syringes or vials, and sealed under aseptic

conditions according to methods known in the art. Further, the preparations

may be packaged and sold in the form of a kit such as those described in co-
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[00194] Polypeptides of the present invention may also demonstrate activity as
receptors, receptor ligands or inhibitors or agonists of receptor/ligand
interactions. A polynucleotide of the invention can encode a polypeptide
exhibiting such characteristics. Examples of such receptors and ligands
include, without limitation, cytokine receptors and their ligands, receptor
kinases and their ligands (including without limitation, cellular adhesion
molecules (such as selectins, intergrins and their ligands) and receptor/ligand
pairs involved in antigen presentation, antigen recognition and development of

cellular and humoral immune responses. Receptors and ligands are also useful



condi tions according to nethods known in the art.

Further, the preparations nay be packaged and sold in
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deseglpepn®igads. The polypeptides of the present invention or ligand(s)

thereof may be labeled by being coupled to radioisotopes, calorimetric
molecules or a toxin molecules by conventional methods. (“Guide fo Protein
Purification” Murray P. Deutscher (ed) Methods in Enzymology Vol. 182
(1990) Academic Press, Inc. San Diego). Examples of radioisotopes include,
but are not limited to, tritium and carbon-14. Examples of colorimetric
molecules include, but are not limited to, fluorescent molecules such as
fluorescamine, or rhodamine or other colorimetric molecules. Examples of

toxins include, but are not limited to ricin.
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useful as inhibitors of receptor/ligand interactions.
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ligand(s). As still another example, BlAcore assays, gel overlay assays, or
other methods known in the art can be used to identify binding partner
polypeptides, including, (1) organic and inorganic chemical libraries, (2)
natural product libraries, and (3) combinatorial libraries comprised of random
peptides, oligonucleotides or organic molecules.
[00199] The role of downstream intracellular signaling molecules in the
signaling cascade of the polypeptides of the invention can be determined. For

example, a chimeric protein in which the cytoplasmic domain of the

polypeptide of the invention is fused to the extracellular portion of a protein,
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the invention, e.g. a ligand or a receptor. The art

provi des numerous assays particularly useful for

i dentifying previously unknown binding partners for

receptor pol ypeptides of th&+nvention. For exanple,

expression cloning using nmanmal i an or bacterial cells,

or di hybrid screening assays can be used to identify
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protein of Figures 1B, 9B, 9D, 9F, 21B, or 22B (SEQ ID NOS:2, 4, 6, 8, 22-
27, or 29), or antisense nucleic acids complementary to a nucleic acid
sequence of Figures 1A, 9A, 9C, 9E, 9H, 21A, or 22A (SEQ ID NOS:1, 3,5,
7,12-21, or 28), are additionally provided.

[00201] In one embodiment, an antisense nucleic acid molecule is antisense to
a coding region of the coding strand of a nucleotide sequence of the invention.
The term coding region refers to the region of the nucleotide sequence
comprising codons which are translated into amino acid residues. In another
embodiment, the antisense nucleic acid molecule is antisense to a noncoding

region of the coding strand of a nucleotide sequence of the invention. The
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protein, thereby activation the chineric receptor.

Known downstream proteins involved in intracellular

signaling can then be assayed for expected

nodi fications i.e. phosphoryfation. OQher nethods

known to those in the are can also be used to

identify signal i ng nol ecul es invol ved in receptor
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I efhB5dn88l ofi SoriSlentid@Bh B, for example, about 5, 10, 15, 20, 25, 30, 35,
40, 45 or 50 nucleotides in length. To select the preferred length for an
antisense oligonucleotide, a balance must be struck to gain the most favorable
characteristics. Shorter oligonucleotides 10-15 bases in length readily enter
cells, but have lower gene specificity. In contrast, longer oligonucleotides of
20-30 bases offer superior gene specificity, but show decreased kinetics of
uptake into cells. See Stein et al, PHOSPHOROTHIOATE
OLIGODEOXYNUCLEOTIDE ANALOGUES in "Oligodeoxynucleotides--
Antisense Inhibitors of Gene Expression” Cohen, Ed. McMillan Press, London
(1988).
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or_,28 t.i.sen nucl ei c. acids of the invention, can
et ARl RE BT o el farier drecSont Himalimimand sense
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nol ecul e can be "conplenentary to the entire coding
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t raatisdngd haleis tagidt inslutle :oF-flaordtflil, ABronddiirh@EBShlorouracil,
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mos ratbavymethylamindragthyltiecil sdihgdrowSbidy beed-D-galactoslqueosine,
ol.i gonuc] eotides 10-15 bases jn length readi]ly enter
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WO 2004/ 066933 PCT/ US2004/ 002044 ° -75 [ 002041 An
antopseigrdadagines jusacici-gx yacetih acid (s nvitoroxssmeb pseudouracil,

COIHE AR AR, TRLTEL RIS DB en
methluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-
methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) wuracil, (acp3)w, and
2,6-diaminopurine. Alternatively, the antisense nucleic acid can be produced
biologically using an expression vector into which a nucleic acid has been
subcloned in an antisense orientation (i.e., RNA transcribed from the inserted
nucleic acid will be of an antisense orientation to a target nucleic acid of
interest, described further in the following subsection).

[00206] The antisense nucleic acid molecules of the invention are typically
administered to a subject or generated in situ such that they hybridize with or
bind to cellular mRNA and/or genomic DNA encoding a protein according to
the invention to thereby inhibit expression of the protein, e.g., by inhibiting
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designed to increase the biological stability of the

nol ecul es or to increase the physical stability of
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acridine substituted nucleotides can be used. [00205]
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expression vector into which a nucleic acid has been
[00208ubel ofegeti amother ambodiareat the htistate mwleid ad mdRdtdle of the
transcribed fromthe inserted nucleic,acid will be of
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Tumor vaccine

[00208] The peptides of the present invention, or analogs thereof, may be used
to treat or prevent a neoplastic disorder in the form of a vaccine composition.

The peptides of the present invention or analogs thereof which have immune-



nucl eoti de conplenentarity to forma stabl e dupl ex,

or, for exanple, in the case of an antisense nucleic
weachd/oeed3ecul e that binds to DNA dupl exes, thPOUgIS2004/002044

specific interactions in the major groove of the

doubl e helix. An exanple of a route of adm nistration

of antisense nucleic acid nolecules can be nodified

to target selected cells ang7then adm nistered

system cally. For Exanple, for systemc

adm ni stration, antisense nol ecul es can be nodified
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[00210] In some embodiments it may be desirable to include in the vaccine
compositions of the invention at least one component which is
immunostimulatory. Therefore, the invention also includes the use of a non-
nucleic acid adjuvant in some aspects. The non-nucleic acid adjuvant in some
embodiments is an adjuvant that creates a depo effect, an immune stimulating
adjuvant, or an adjuvant that creates a depo effect and stimulates the immune
system. Preferably the adjuvant that creates a depo effect is selected from the
group consisting of alum (e.g., aluminum hydroxide, aluminum phosphate)
emulsion based formulations including mineral oil, non-mineral oil, water-in-

oil or oil-in-water emulsions, such as the Seppic ISA series of Montanide



preferred i nmunogeni ¢ peptides/ T hel per conjugates are
i nked by a spacer nolecule. The spacer is typically
woanpricess of relatively small, neutral nol ecBCEAIS2004/002044
such as am no acids or amino acid mnetics, which are
substanti al ly uncharged under physiol ogical conditions
and may have |inear or branched side chains. The
spacers are typically selected from e.g., Ala, Gy,
or other neutral spacers of nonpolar am no acids or
neutral polar amno acids. It wll be understood that
t 0 acel need not.be conn
ot SR BeoRA Y BERROY ERPECln R8st a apibagian, the

hanemmbstgntietory ¥wnis RRE@van™. t he spacer will usually
be at | east one or two resjidues, nore usually three
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Iment’'s i s an adjuvant that creates a depo effect,

[0021:1;1 | nmie ghinthb@hio @eptadtisU¥antbe Prepaddd asiindwiohllf hat by
creates a depo effect and stinul ates the i mune
;F%ftOé\?th SINA deshpology o djolarerh fromnpaturel sairess suclyepwhole
! et
e V]‘H%.gé’s dg%ﬁrﬁnﬂﬁﬁﬁtﬁ&ﬁ{tﬁ%@ﬁie Vﬁ%%ﬁ%‘%&gﬂe;#g%g?@gﬂyaﬂ%%f

elmﬂeslrraturhiﬁs edcufmngrﬂnbat ¢edinproteind el Mg gmenerttreof, lin some
non-m_ner al _oi l er-in- oil aor oil-in-water

erPSABRRNLS g PRPY e besyphetioaliy cowppaied b naitysEagmests

19 RIS ISP IRNANENNS o 1588 BT, e
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or containing these modifications, subject to the condition that the
modification not destroy the biological activity of the polypeptides as herein
described.

[00213] Alternatively, recombinant DNA technology may be employed
wherein a nucleotide sequence which encodes an immunogenic peptide of
interest is inserted into an expression vector, transformed or transfected into an
appropriate host cell and cultivated under conditions suitable for expression.
These procedures are generally known in the art, as described generally in
Sambrook et al., Molecular Cloning, A Laboratory Manual, Cold Spring
Harbor Press, Cold Spring Harbor, N.Y. (1982), which is incorporated herein

by reference. Thus, fusion proteins which comprise one or more peptide



fromthe group consisting of saponins purified from

the bark of the Q saponaria tree, such as QS21;
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derivatives of |ipopol ysaccharides such as

nmonophosphorlyl lipid (MPL), nuranyl dipeptide (MDP)
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[00216kr bor Fpr ehstap@sicd osp immgnidaiieso rourpeses, theggepti %hiog hthe
I's incorporated herein,. by . us,.i.f.USJ -
BB e D04 1D LEDEE ol S i o

20641006983 RHIddB2R04WEH 2 dse of Yasdnideniogsanh tdur to

i nvention can be used to present the_ appropriate T
c Skpressepyjclephide sequences that encode the peptides of the invention. Upon

introduction into an acutely or chronically infected host or into a non-infected
host, the recombinant vaccinia virus expresses the immunogenic peptide, and
thereby elicits a host CTL response. Vaccinia vectors and methods useful in
immunization protocols are described in, e.g., U.S. Pat. No. 4,722,848,
incorporated herein by reference. Another vector is BCG (Bacille Calmette
Guerin). BCG vectors are described in (Stover et al.,, Nature 351:456-460
(1991)) which is incorporated herein by reference. A wide variety of other
vectors useful for therapeutic administration or immunization of the peptides
of the invention, e.g., Salmonella typhi vectors and the like, will be apparent to

those skilled in the art from the description herein.



[00214] The peptides of the present invention and
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di seases which can be treated using the inmunogenic
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2004/ 066933 PCT/ US2004/ 002044 -80 [00217] Antigenic
peptides nmay be used to elicit CIL ex vivo, as well.
Théenti-idstypiciangbédies can be used to treat chronic

i nfections (viral or bacterial) or

[00219] The present invention is also directed to methods which utilize anti-
idiotypic antibodies for tumor immunotherapy and immunoprophylaxis. The
invention relates to the manipulation of the idiotypic network of the immune
system for therapeutic advantage. Immunization with anti-idiotypic antibodies
(Ab2) can induce the formation of anti-anti-idiotypic immunoglobulins, some
of which have the same antigen specificity as the antibody (Abl) used to
derive the anti-idiotype. This creates a powerful paradigm for manipulation of
immune responses by offering a mechanism for generating and amplifying

antigen-specific recognition in the immune system. An immune response to
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responses to a particul ar pathogen (infectious agent
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ant.i to .derive t nti-idiotype,  Thi
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strategies for manipulating this recognitiaqn
AP LPF 195 ARABFLBIETE TERIFRT(Y). WBAPRECLI a0 dSEA: Hrarbs!
OfMERRIonb DARIBOHP Prabiehid B nialiind &R 1@btyRRIF the MRty Rlofecule
anti body for inmunization agal nst
could be generated by various techniques. These include, but are not limited
to: the F(ab"); fragment which can be generated by treating the antibody
molecule with pepsin, the Fab' fragments which can be generated by reducing
the disulfide bridges of the F(ab'), fragment, and the 2Fab or Fab fragments
which can be generated by treating the antibody molecule with papain and a
reducing agent to reduce the disulfide bridges.
[00223] Depending upon its intended use, the anti-idiotype antibodies of the
invention may be chemically modified by the attachment of any of a variety of

compounds using coupling techniques known in the art. This includes but is



tunor, for activation of |ynphocytes used in adoptive
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suppressor factors expressing an idiotope directed
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anti-idiotypic nol ecul es,” or cations
t N@rE@ﬂqmammétther wotsgnlez Ehisreoltldi 1@[ a}qsemphﬁtedubs/ mipteeiengthe

alnst 00222 nol ecul es..of

RBRE she T A0l miict 6 g B8 BRfEA R, For
al@kaﬂa}@l@ﬁhﬁ%ﬁ&ﬂl@ﬁa@lﬁ@béﬂrﬂqm Rlid@ypei YeddlaiFes dhrior to the
nmodi fications of these nol ecul es, which contain the

asowREs r@m@nnAﬁgr @m@ewmf asnplirg, s eomeplex eanohs, arugted
I f
SFRbRGE PREACK ARURSHLRR AR SRSRILUELL s, 65
thﬂebﬂﬂﬁﬁmﬂan@é the NMb nDIecuIe could be generated
various techni ques. These_incl ude t .are_no

[002215¥m t ed hegti-IdIREPEEEBPdES; PLEREAIYAS Bew edfmBleciles of the
9eRRLEbE d%ag%etl{)gcf‘%é BmbAGA9d Hﬁg&’e, r?ffgilﬁlc B ReoMatdIspecific

pepsi n, ragnents ca e “generat ed "by
r eedlh{rmerdgated tvencoti immiighe Thois mtgjmifsplﬁuttih aoFiaied B, the use of
nd the 2Fab or fragne whi ch can be
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papaln and a reducing agent to reduce the disulfide

bri dges. [00223] Depending upon its intended use, the

anti-idiotype anti bodies of the invention may be

chgpg cal Iy nodified by the attachment of any of a

vari ety of conpounds using coupling techni ques known

in the art. This includes but is WD 2004/066933

1 US2QQ4..0 t [ n
[OOZZPGETd at %&% qgst it u‘ﬁn%%n nﬁ%thia %‘ﬁgese?%&%%s@e, f gﬂre
exaephes of expremicat dsfam’fmehtheqfolmumtedtidéssmt pglgpdptides of the

|nnunoassa pur pose 00224] The chenical |inkage or

GV aIE chABORINE PEDhah APEUME ks G DRICEC acid

d rS’&I Q4 LRiRdRkt 6f thatprdQas iRGntBAS tpfibRaAle cbfjugated or
I otype binding, for exanple
otherwise associated with a suitable label.

[00227] In general, methods for detecting a polynucleotide of the invention can
comprise contacting a sample with a compound that binds to and forms a
complex with the polynucleotide for a period sufficient to form the complex,
and detecting the complex, so that if a complex is detected, a polynucleotide
of the invention is detected in the sample. Such methods can also comprise

contacting a sample under stringent hybridization conditions with nucleic acid

primers that anneal to a polynucleotide of the invention under such conditions,



the Fc domain of the nolecule. This could be

acconpl i shed by protecting the binding site of the
wonbamdéssprior to perform ng the coupling reaCrms2004/002044

For exanple, the nol ecule can be bound to the

idiotype it recognizes, prior to the coupling

reaction. After conpletion of coupling, the conplex

can be disrupted in order_-g®.generate a nodified

nol ecule with mninmal effect on the binding site of

t he nol ecul e. [00225] The anti-idiotype anti bodi es, or

f d t i .
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T'&@m?ﬁ@é @B tabtie N shRPlef Hfthhe[sﬁoﬂé&ﬁiddﬁlﬁ BRiad anttﬂoforms a

identify the presence or expression o one of
p@blyliplﬁeil with thegwlypeppdd fop @pteridé sufficienh & fopmethe ﬁ(bmplex and

ntio or__honol er eof test sanpl e
o Qe T mpl S Ao e Semrbptibelaston ngamegling of the
| iveRAtibO D de@RiddanMd infp@d)] ugat ed or ot herw se
associated with a suitable | abel. [00227] In general,
[00228b+ hoddn Hefaildaichanéthefsacopuirisn indubatingie test sanydle with one or

[ rise cont tin )
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p(i)ﬂmeﬁuﬁlh ead hsbeyihg fotbipeint o tisdhidl&t Qe ﬂr@oé‘s%%ﬁﬁ‘&hes to
npl ex, and detecting the conplex, so that if

CS%P%WW%WHEW&Q el sagpfsel ynucl eoti de  of the
[OOZSbFV ent '(R)Iﬁditﬁng %reiﬁ{:l?o% 1{1% tdﬁ%le%cagq% %rob s h cr}'g\é/hp At

SO conprise con sanpl e un
hylmpldi vaay.i dncubatiol tcbnxnaom tithend @neihe taﬁ.hzii erﬁgslbyarﬁl the

t hat atgneal to a @denucl eotide of the invention under
s AEYCBR AFier iR mevies ooRrjcyed gad th@weez@ea@wﬁihn nuclgg

aneidh | : t
poIynucl%%g?ggoggﬁﬁgwng?&%gg a po j%ﬁ@ﬂ%%??g@ﬂ&F&?ﬁge
i ttheé nanyoong sofdétee commhonty mhail&Mlybmdl[zﬁiﬁI&Q%mﬂl[ﬁcatmn or
general peptlde of the

et hods for detect i
SRR ARG GBS G5 GG s FRL DRIy (e dnclec
C @&H%B@est cﬁaéntﬂBbfﬂl@§ of %eaﬁ%sérﬂ? lifenfion. Cﬁfﬁgﬁoﬂés %E&ht fays

pol ygeptl for a period sufficient to
c 6fpbefound g Cheest, é‘etAin@ttnouecZwmp |Rexjoimmunbastay fndRelated

: %e?%uets 2%19&}16 Céengeéﬁﬁg)léslh%l%egmsge?da% "ltheeNetherYanH I(1%%6);
Bullock, G.R. et al., Techniques in Immunocytochemistry, Academic Press,
Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice

and Theory of immunoassays: Laboratory Techniques in Biochemistry and

Molecular Biology, Elsevier Science Publishers, Amsterdam, The Netherlands
(1985). The test samples of the present invention include cells, protein or
membrane extracts of cells, or biological fluids such as sputum, blood, serum,
plasma, or urine. The test sample used in the above-described method will
vary based on the assay format, nature of the detection method and the tissues,
cells or extracts used as the sample to be assayed. Methods for preparing

protein extracts or membrane extracts of cells are well known in the art and



[00229] In detail, such nethods conprise incubating a
test sanple with one or nore of the antibodies or one
wonromee3sf the nucl eic acid probes of the preBemtus2004/002044
i nvention and assaying for binding of the nucleic acid
probes or antibodies to conponents wthin the test
sanple. [00230] Conditions for incubating a nucleic
acid probe or antibody w thga. test sanple vary.
I ncubati on conditions depend on the format enployed in
the assay, the detection nethods enployed, and the
t I qor _ant.i.bod
' XBebaRdalighy 5&?%(1 B8 Bt o Afdifle BIAHS: rrBi10 95
r elongysiereutilizedt any one of the conmonly available
[jficatjon or |nnunolog|cal assay

bridizati
[00235 r mat éﬂ&élﬁ%ﬂéémrﬁpogl%@t ffalie ctretest OBy Kids e pEIveded
a f t t
ATHeIPE RS B6 ROk tband 1ol AFnPEANAR astal O th Brespt
I m\leo’domtSp@mﬁbdl}Rﬂmh mventlampmmdﬁsa@/cc&mphrﬂﬁeémk&do receive, in
hnl%ﬂﬁpﬁgElseVIGr Sci ence Publishers, Ansterdam
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( 208 &); ongior seae othpr cortyiners icomprising ofiteomyredf the followmg

A SRRARE e tE B of GEOPOR Benee P drmdharebe or

A@ﬁﬁ@ﬁ@an] The Netherlands (1985). The test sanples
t he present i nvention include cells, protein or

10023(?)rbnbr afe dstelly acqosnnsrtmeat ki, ingludes e itcial WhIChl rdagestecire
a%ox?t ﬁ’l%&l rqn QGﬁﬁ'?tn %S%tldmers pé&%n%bgt%mrﬂg?s;] I&g T | sma}]g gjass

sanp used ove-descri be

b asmaﬁdlnelrs phetiaseayinkenr smbtripH af wiRtiofor tpagerdeBeel cORainers
hod and tqigtlssues cells or extracts used as the

o A1V opp gt ey elgans g rerggatst fsem e sampagmept &t anqther

- SR sl B S RIS bt C st St
cand e ageath drysdheticad ayfteach conteindecar be abded in 8 qsanpdtae
L, ol TR A ST St o
akEntBhey Wied wihheddp @%t t%étns  NEESRAAEY whitRAOR nd e

carry out the assays of present |nvention.
Sprighadiasair ipyobes Itleedl ln\ﬂemssam cpntginicrseshigh cmmmarw.qsh méagleiits

o S onfi nor e,
o S S St RAEGRE B, TAE R Mats #Rd, 20 SRt Gingas whion
C ebfkinSthB GesHeBtsOfsel N6 dRfebaf Munérﬁnltlb@&%} 88 pRibel Mypes of
present invention;
detection reagents include labeled nucleic acid probes, labeled secondary
antibodies, or in the alternative, if the primary antibody is labeled, the
enzymatic, or antibody binding reagents which are capable of reacting with the
labeled antibody. One skilled in the art will readily recognize that the
disclosed probes and antibodies of the present invention can be readily

incorporated into one of the established kit formats which are well known in

the art.



and (b) one or nore other containers conprising one or
nore of the follow ng: wash reagents, reagents
woapaee3nf detecting presence of a bound probeComs2004/002044

anti body. [002321 In detail, a conmpartnent Kit
i ncludes any kit in which reagents are contained in
separate contai ners. Such containers include snal
gl ass containers, plastic-gpntainers or strips of
pl astic or paper. Such containers allows one to
efficiently transfer reagents fromone conpartnent to
anot her conpart nent SU@§Q?Q§iEghe sanpl es and
reagents are not cross-contam nated, and the agents
or solutions of each container can be added in a
quantitative fashion f onpartnment to anot her
Such containers wll in?%gggﬁgE%container which w |
accept the test sanple, a container which contains the
3Eégﬁ9%kﬁ$$§5nprobes used in the assay, containers

Ich” cohtal n wash reagents (such as phosphate
buffered saline, Tris-buffers, etc.), and containers

ich ain the reagents used to detect the bound
1002380 ° 1 o B850 Yo saBrerpR oMt < dtied i i viGiyent womal and
| nedplaeicl isadcd Fitiet @ & A IdedbARENorth@Reh§HHRC ARAAY

antibodies, or in the alternative, if the primary
aftPSEesn profilepfethisdzene e detsrminsdising the Gane Lbgidydatasuite.
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r eaids. | Bach dhageitcdde ohhhé figh repies@ltse thdpviahaspaaegt sample.
invention can be readily

a %i odi es, of the present t )
i ﬁ BEJﬁBE’é?PBd’ni ¢ delsné thy figwe depicibibe sseaenteice of sapmtissue
' ' 4 3

S TR 00 g, 4 0B AR v

Esiprues tyiponis| 60 X8B¢ws:CoRHgamm ebreaspr @931 anligast exdAsh NOw):;

in varHeg%‘@{.nOEnal and n%oplastic tissues. Figure

> Malienpt e (40 o L ERgt O a3 dsemrbgnant proskatey £4; normal
. . ¢ b . ¢ '

eXRAGSSOR oS £416n ¢50) Bbﬁn&i_ﬁég@;\)}ga%ag gﬁg{ {géﬁxgﬁ? rl%(ﬁifygtﬂ

the Gene Logi c datasuife. aX|%
r epieal diver €6%)r sersiab dungnt (@A) inbiesl TympBerelel(OYi rormahnbtay

o R RTARENCTERE L ETER Ty
ofpledre(9);i @i el HeRhdH @13.he percentage of each tissue
[00234] In addition, the expression of IGSF9 in normal and malignant human

- tissues was further investigated by PCR experiments using commercially
available human ¢cDNA panels and cDNA samples prepared in-house from
human tissues and cell lines. The results of these experiments are presented
below in Figures 3-7. The following PCR primers were synthesized and used

in all experiments.

[00235] S“TCTTATCTTCTCTCCGACCGGGAAG-3' (SEQ ID NO:30)
[00236] 5-GCCACAGGGCTGATGTCTTCAATGC-3' (SEQ ID NO:31)
[00237] The sequence of these primers is contained in the portion of IGSF9

present in IMAGE clone # 2013096/ATCC catalog # 3068496, plasmid DNA



type found to express the gene fragnent. The total

nunber of sanples for each tissue type is as follows:
waoabi4gaenss breast (60); malignant colon (91); PCT/US2004/002044

mal i gnant |ung (40); malignant ovary (37); malignant

prostate (26); normal breast (30); normal colon (30);

nor mal esophagus (17), normal kidney (27); nornal

l'iver (19); normal |ung (3434 .normal |ynph node (9);

normal ovary (22); normal pancreas (18); normnal

prostate (21); normal rectum (22); normal spleen (9);

t h (21 0234 ddi t
PR SR Er Ihetiat nostyS ehi adofh Fhiimee T e, primers
t iagfli€p aVPGRf prodigrofi mb?tfrcgﬁtﬁﬁ dYNRCRpXRe lcofiis: the
u3| n% comer Ci aI l'y available human cDNA panel s an

aﬁmeesEﬁrréﬁmne@f i Rlysstaddehyde ni"PhQﬁﬁ’hhtet deleydeescants
TIPS glIE L ik RS RIS e
prGAnE]DH wbomykdebﬁgl g@é apressegledbuntdmtbl in A pembngiRiRs.

8) 2351 5' TCTTéTg!TCT% COGGEGAAG 3' (SEQ I D NO 30)
WT“@ 4. (SEQ I D NO 31)
[00237] The sequence of these priners is contained in

the portion of I GSF9 present in | MAGE clone #
[00233)D 1309 6/-ATTA CAGAICEA BGROASADEC-3h( S rilal NONA2 WO

002805 038 &%@ﬁﬁ%ﬁ%ﬁ%ﬂéﬁ%ﬁ&m@%&éﬂs e

pr| mers anplify a PCR product of 387bp from any cDNA
enpl ate containing the |GSF9 gene. Expression of

[0024@] ycer ﬂh@eehmmess phmhﬁ;h at @%ehg@d@@eﬁameanx @P@H)temglate
RRRHPRE Y1 R PR S S oo oo £ R are

abikad aftlldded] nhélgoshiveBsortios Sideplasmid IDMEA S fo#SBAAIGE clone
arrpl i fication of the GAPDH gene are: [002381
47 ARG TEEATGEON

ﬂreioz@wter%@l&tsmnbitﬁb 32) [00239]

oo BT GIEHT S sk 130 3,460 B,

t elepinaied esicgdllogtetiie BB&HBH Mehigle Missaé | cMAepanels (BD
pasitive and neg#a\tlve controls are also included;_the

p&lPﬁql‘?Pée%ﬁﬁﬁa}O& 51514702l #RcHK B - DoFha WiRGEP e plzows I 1GSF9
(B I RISl e o RRLADH b

neeamples (pressuiem, eaab lane are as follows: (1) brain, (2) placenta, (3) lung,
(4) liver, (5) skeletal muscle, (6) kidney, (7) pancreas, (8) spleen, (9) thymus,
(10) prostate, (11) testis, (12) ovary, (13) small intestine, (14) colon, (15)
peripheral blood leukocytes, (16) positive control, and (17) negative control.
The arrowhead on the right of the figure denotes the anticipated size of the
IGSF9 PCR product. The data in this figure indicates that IGSF9 is expressed
weakly in normal liver, pancreas, prostate, testis and colon, and is absent from
all other normal tissues.

[00242] Shown in Figure 4 is IGSF9 expression in a panel of human ovarian
tumor samples and two ovarian tumor cell lines. The ovarian tumor samples
were obtained from the Cooperative Human Tissue Network (CHTN); the cell
lines Ovcar-3 and PA1l were obtained from the American Type Culture
Collection (ATCC, Rockville MD). RNA was isolated from each sample and



determ ned using Contech's Human Multiple Tissue cDNA

panel s (BD Biosciences, catal og #s K1420-1 and
wWé2dR164983 The upper panel shows | GSF9 expr essPOmUS2004/002044

whil e the | ower panel shows expression of GAPDH. The

cDNA sanples present in each |ane are as follows: (1)

brain, (2) placenta, (3) lung, (4) liver, (5)

skel etal muscle, (6) kidnewy-(7) pancreas, (8) spleen,

(9) thynus, (10) prostate, (11) testis, (12) ovary,

(13) snall intestine, (14) colon, (15) peripheral
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tissues. [00242] Shown in Figure 4 is
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and PAL were obtained fromthe American Type Cul ture
Coldosrstiiwh adam@arcimoskyi($) eapibpry RRIRUAE8dsnoeIgemar rémn
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nt hesi s st em (catal og # 11904 018.
uﬁ@é ergfln@erll éln@ 1) cms@w@wm&rgb| e, () élqgak}oéef 0@%&1 The

sh el
U L T s g e o
ﬂBderﬁb@lcy Thé datn enthiepad] Dkbed dmo 6GEE? sommressdd?) of the

poorl y di ffer entiated papil.lar rous adenocarci nona,
( 8 furhiosanyplesy VY e EARE; %P%Slﬁ%b‘%/ Prodrhesgelt gt glso AR

&ﬂq&ﬁkghaggﬁhnéé%ﬁﬁqg&%y differentiated endonetriod

adenocar ci nonm, papi I'l ary serous adenocarci noma,
[002436) eﬁlgnnseﬁr ﬂmdvsadqnesswncoﬁﬂﬁﬁb@ @Y )breasb timpor samples ‘and
d ff nt at enoc oma,. (8 | .
et B et 1o TP ATy Faaotieh dhBHBRar e defegyined
Oriéiﬁé Wombét's Hhﬁ'ﬁn Br@é]s@ Maﬁ’ﬁle@ dIﬁ{IA ﬂahﬂ@anef 8D Biesdidncye

control, and (12) negative control. The arrowhead on
t hataloggh tK B2t hefitst §usample rsetspand h nanhpmﬁ patchad spmples

o U ey U TR 5o Syt
2 Fifgﬂ)lgx%g}ﬁégsggéz@il Hmﬁgerﬁxm@t&ﬁgeﬁﬁcatﬁloé #15396036). cDINA. Svas
prepared from total RNA using Gibco BRL cDNA synthesis system (Life
Technologies, catalog # 18267-021). The upper gel shows IGSF9 expression;
lower gel shows GAPDH expression. (N) normal tissue, (T) tumor tissue. The
tumor samples are as follows: (Patient A) infiltrating ductal carcinoma,
(patient B) infiltrating ductal carcinoma, (patient C) tubular adenocarcinoma;
(patient D) infiltrating ductal carcinoma, (patient E) infiltrating ductal
carcinoma, (patient T) high grade in situ & invasive ductal carcinoma, (patient
X) ductal adenocarcinoma, (patient W) mixed ductal and lobular

adenocarcinoma, (patient GH19) high grade invasive ductal carcinoma,

(patient GH17) low grade intraductal carcinoma. The arrowhead on the right



both of the ovarian tunor cell lines. [002431 Figure 5

shows expression of IGSF9 in breast tunor sanples and
worb@hee3snor nal breast sanpl es. Expressi on i n BCEAS2004/002044

ti ssue was determ ned using Contech's Human Breast

Mat ched cDNA pair panel (BD Biosciences, catalog #

K1432-1, first 5 sanple sets) and 5 i n-house natched

sanpl es obtained from G asgnont Hospital, La Mesa CA

RNA was isolated fromeach sanple using TRl zol

Reagent (1 nvitrogen cat al og # 15596026). cDNA was
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G%fé@ént@? he@hmu&aieéﬁﬁg BZX$F93$§ efftessed Gnes ofell0 Blaststumor
PDH expression. (N) normal tissue, (T) tunor tissue.
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( pahoresaimp@. | ITH) tuhiog sagpked endlyved wees dsidolidwse afRiticohra)
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P%/CM%QO%;QQ%Q@} ad‘eﬁ@Sq‘ﬁﬁmbﬁ‘@ chicianR, dpRRhe D)t k&atinizing
antici pated size of the | GSF9 PCR product. The data

pe@semued céler @armndme,at(e@tletnh aE) | ormops estbrassgeemi.n The

of 10. breas Ie on| |
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S PO pioduétl TPl d&ta sﬁéi\‘)ﬁ @8 RIdiceRS thalcIGSTII i qﬂeseﬁu ﬁngall 5
d ont ech S Human Lung Matched cDNA Pair Panel (BD

Bilungciiveet eanpleslwioply 1 Zoffzanmmpl sappdesapper  panel s

[0024 ows ![%E& egﬁg%sfo%( 1'{1;)&}]%1} %Jl?lstsjﬂﬁwh%g%glﬂé‘ﬁebﬁ&?%mr

PDH expres
Saamples wehReolithifmed ﬁﬁ)ﬁf@f&&naﬁlﬂﬂmﬁdl indreMasa, fA.| Gakorectal

bpRsgt ne, U T Hot 1IOEIG) Do Qi GEETeE oL Tion oy

agRMASHHH a(??#{?ccﬁsﬁdvﬂWDf RNA &AL idatk BBl QB IsRG Ple and

squanous carci nofra, (patient E) squanous cel
c zeltilime nBing TR geds R}\Haeyaﬁltdnatalmg # 7@1‘&2)0\‘:DNIAeWE1$ guapered

BT T e D BRIP4 HaltEss SETPRGA Fashaclpgies
PreesfiY #1d26ald21 P The upper panel shows IGSF9 expression, while the
lower panel shows GAPDH expression. Samples are as follows: (1) grade 3
adenocarcinoma, (2) grade 2 adenocarcinoma, (3) grade 1 adenocarcinoma,
(4) grade 2 adenocarcinoma, (5) colorectal cancer cell line HCT116. The
arrowhead on the right of the figure denotes the anticipated size of the IGSF9
PCR product. The data in this figure indicates that IGSF9 is expressed in the
colon tumor cell line HTC116, and may also be expressed weakly in at least 1

of the 4 tumor samples. |
[00246] Taken together, the data presented here indicates that IGSF9 is

expressed at significant levels in multiple ovarian, breast, lung and colon



| ung tunor sanples but only in 2 of 5 normal sanples.
[ 00245] |1 GSF9 expression in colon tunors is shown in

woi20041066983 Col on tunor sanpl es were obtai ned PCDMIS2004/002044

Grossnont Hospital in La Mesa, CA.. Colorectal cancer

cell line HCT116 was obtained fromthe American Type
Culture Collection (ATCC, Rockville, M) RNA was
i solated fromeach sanple aggd. cell |ine using

Q agen's RNeasy kit (catalog # 75162). cDNA was
prepared fromtotal RNA using G bco BRL cDNA
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are as follows: (1) grade 3 adenocarcinoma, (2) grade
2 adenocarcinoma, (3) grade 1 adenocarcinoma, (4)
grade 2 adenocarci noma, (5) colorectal cancer cel
line HCT116. The arrowhead on the right of the figure
denotes the antici pat edESWNPBE 2t he 1 GSF9  PCR
product. The data in this figure indicates that | GSF9
is expressed in the colon tunor cell |ine HTCL16, and
may al so be expressed weakly in at least 1 of the 4
t ‘Eﬁgfesﬁéﬂrefﬁ?SFd R9246h nhakedk Agel Thﬁl%d by Rer-feka
presented here indicates that FO |s “expressed at
significant levels in nultlple ovarlan breast, 1ung
[00243}gd colgg e&&%ggﬁ’ o} RAT bR 284/ 802044 tun%% dNBles
sanpl es. | may therefore represent a pancarci noma
apbiaged &och ATGCUI (Mbhasdsarga) dodr tieu rz?mzonhe@awyr I@Enter

ERERSesi ) IS EPOTH RS i TP CErIE eler Ty
Rﬁeﬁ eRARP2AA 8 Tﬁ@mﬁt’éﬁﬁﬁﬂ@'sgg 1@@){;&&5&91& An@nb&! JrAerdrom

uman tumor cell Iines obtained from ATCC
(WHn@&xﬂdHWVA) and the Arizona Cancer Center (Tucson,
ted b PCR The results of this
[Ooz@fperl ﬁ@ﬁ& fis g %?%fa”mmﬁ? §SHssd | ndi cate that | GSF9

S equgﬁéegw pAN@unber of different tunor cel

l'ines. H002441 7§heM]9A1MMG%r1\g};L?tJMB%§1 %?Elﬂmmngﬁ%gé%

used
32
MAD- NB%% gﬁ?ﬁ‘% Z169(Maf LaD; NEAFE396(NSCLO),
NCI-H2126(NSCLC).
Colon: HT 29, LoVo, SW 620, Colo201, Colo205, Colo320.

[00249] RNA was isolated from each cell line using the Qiagen RNeasy® kit,
and cDNA was subsequently prepared from total RNA using Invitrogen's
cDNA synthesis system. The result of the PCR experiment is interpreted in
Figure 8, in which relative expression of IGSF9 in each sample is presented as
the ratio of the intensity of IGSF9 versus the intensity of the internal control

glyceraldehyde 3-phosphate dehydrogenase (GAPDH).

[00250] The following PCR primers were synthesized and used in all
experiments.
[00251] 5"TCTTATCTTCTCTCCGACCGGGAAG-3' (SEQ ID NO:34)

[00252] 5'-GCCACAGGGCTGATGTCTTCAATGC-3' (SEQ ID NO:35)



Lung: A549 (NSCLC), NCI-H69(small cell),

NCl - HL1299( NSCLC), NCI-H2126(NSCLC). Col on: HT 29,
waaMa/06888 620, Col 0201, Col 0205, Col 0320. [ 002207/URMA4/002044

was i solated fromeach cell line using the Q agen

RNeasy(r) kit, and cDNA was subsequently prepared

fromtotal RNA using Invitrogen's cDNA synthesis

system The result of the PR experinent is

interpreted in Figure 8 in which relative expression

of IGSF9 in each sanple is presented as the rati o of

of th
[00255he 'ntt%géé %ﬁrr%F hgﬁg@e\réa 91{3:%18%; 6‘1; o hY&DNA

i nt er nal at S
dé@yldat@gmn’alsrang GEADSE9 geﬁGZEQires'Ehﬁ df(IEABEHn@ad:’ﬁBasured in

pri.,mers were synthesiz and_used. in aII experinents
[ aboe e Rcar BECABR R, ( SEOD W38

L OBRHELaifo EACAPBRETGRTRICTTCAATCC 3 (SEQID NO: 35)
WD 2004/ 066933 PCT/ US2004/ 002044 -90 [00253] These
prinmers anplify a PCR product of 387bp from any cDNA

[002514]9 npl ateACCIGAGTATATECCETEA GNESEERPNEESson of

(U MR e s Gldey i clerreiniied ”(éﬁigtsﬁéﬁaifﬁgi on of

the GAPDH gene were: [00254]

W@ﬁ%ﬁ e B4R IR e

pﬁt |ify a 482bp product from any cDNA tenpl ate
enco ing ‘A& GAPDH gene. EXAMPLE 3 Gener ation of
stable mammal i an cell |ines expressing | GSF9

constructs [00256] Two alternate fornms of | GSF9 were

identified in public dat abases, herein referred to as

"short formi and 'long form |GSF9. The | ong form of

| GSF9 is an alternatel yggphifsegdsvari ant containing a

17 amino acid insertion in the extracellular domain

| ocat ed between 2 I g domains. The nucl eoti de and

protei n sequences of the IGSF9 short formare shown in

Fi ures 1A and 113. Figure 9E and 9F depict the
nerstionel daile prepmedlian seld linercaxprasting AESFDnopstroctn  of

IGSF9 respectively.

[00256] Two alternate forms of IGSF9 were identified in public databases,
herein referred to as 'short form' and 'long form' IGSF9. The long form of
IGSF9 is an alternately spliced variant containing a 17 amino acid insertion in
the extracellular domain located between 2 Ig domains. The nucleotide and
protein sequences of the IGSF9 short form are shown in Figures 1A and 1B.
Figure 9E and 9F depict the nucleotide and protein sequences of the long form
of IGSF9, respectively.

[00257] Full length cDNAs encoding both short and long forms if IGSF9 were
constructed from commercially available EST plasmids using standard
molecular cloning techniques and synthetic oligonucleotide primers. Full
length clones were then inserted into proprietary mammalian expression
vectors (described in U.S. Patent Nos. 5,648,267, 5,733,779, 6,017,733, and
6,159,730, although commercially available vectors such as pIND/hygro
available from Invitrogen; pWLNEO, pSV2CAT, pOG44, pXT1 and pSG



[00257] Full length cDNAs encodi ng both short and | ong

forms if IGSF9 were constructed fromcomercially
waveidloaédse EST pl asm ds using standard nol ecuP@r/us2004/002044

cl oning techni ques and synt hetic oligonucl eotide

primers. Full length clones were then inserted into

proprietary manmmal i an expression vectors (described

in US. Patent Nos. 5,648, 2¢i/, 5,733,779, 6,017,733,

and 6, 159, 730, although conmercially avail abl e

vectors such as plND)hygro available fromlInvitrogen;
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inserted into a _"proprietary manmmal i an expression

v geansictasy npammiahign t ¢rpresgich  Fectere wentadegidhe elgGll &ni gane

resul ted An_.an insframe f.usion ef.the
CSRUEhEF PR slien 3mSR Rlsic B IEICPo, sdropdiager
Faofragewith Hene-t&nfifis fithe RENURNEESFigutdDER M sfddenods.)

e above constructs were subsequently use

t h d t
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198hstruSsngereCabhsfedidal intGADHFRA ZHOG5D6&@8) celly (Urlaub et. al.,
el ectroporatj gn [|s re ed, counted an
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et RPaliEhpe ot A S eemii Bopp Rt Aol Do44 colls
S @h& dRetopSratct EBIIE kS ke ihtd $4¥ReP michdtltér FRAIS plates

(G bco) supplenmented with hypoxanthine + thymdine
(1emd cellblnsp . wasel selectefl iomG41E ysbistenes i AHED i CEN Wi migdia
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o s he T RAEN Y haRaBimars HGwaurL (el ek
eXRne Stk Oflatey tElnsHetedBwithgthen 1dvwst Gageendiatibnil df DeNQtdnd

constructs, and CILA4Ig
exhibiting robust cellular growth were screened for surrogate marker

expression by ELISA. (B7Ig in the case of full length constructs, and CTLA4Ig

for immunoadhesin constructs). The highest producing immunoadhesin cell
lines were expanded into spinner cultures, and immunoadhesin molecules
were purified from culture supernatants by protein A affinity chromatography
and subsequently used as immunogens for murine monoclonal antibody
production (see Example 4).

[00259] Figure 10 shows an SDS-PAGE analysis of purified immunoadhesins.
Material was purified from 10 liters of culture supernatant. Proteins were

visualized by coomassie blue staining. A robust band of the predicted



for i mmunoadhesin constructs). The highest producing

i mmunoadhesin cell lines were expanded into spinner
woubdumees3 and | nmunoadhesi n nol ecul es  wer e pBRCTMISE@®4/002044

fromculture supernatants by protein A affinity

chromat ography and subsequently used as i munogens

for murine nonocl onal anti body production (see

Exanmpl e 4). [00259] Figure gbQ. shows an SDS- PAGE

anal ysis of purified i munoadhesins. Material was

purified from10 liters of culture super nat ant .

f\%i%i % IR i PR P Il U Se Oh EaSF The Mo

By 8004t to -rﬁiﬂtlﬁm c%@tddaﬁonl\pto@h&ts | Theelan hdigure
the long formof |IGSF9 only (lane 2). The short form

( 18 ediqay equh%fe@cqm@@alitéG%Ptmﬁp@l@ﬁe@ﬁMWmiseﬂr Pgerssiylly
T@Egﬁ‘ﬁe@eﬂsqn @a%ﬁﬁlanjcg g ndi cates that reconbi nant
|

nol ecul es” can be expressed successfully at high
[0026DEvel s Tha ceiintints axpregiﬂgs the] QA64] leVhle efelfilll llenptis IGSF9

expressing the hj ghest, veI of ful]l n | GSF9
ceﬁ@sitilafét ergermplif] 11 15e imeBorkmxa ﬁi@@ %‘F{; sy ently

m“%ﬂéﬂ& c'éﬁgi Mv%&ee&sd eaftl y deﬁﬁii %aﬂé’rﬁ% fg(gﬁdﬁ@

at a densit from1l I s/plate to
ceblﬂsﬁﬁlpﬂeabe%(iOﬂ cteiiis/ptamei th maz-tf@dand:rsmamsi and| ¢ulvesd innmedia

Tren i TRt SO e RSt T S e B ere
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cl ones were expanded into spi nner cul tures. Expr essi on
opradeskrg clm s’age eikpanded untpzpinnee Crltyreh diprgssion of IGSFI

confirned nd Northe Iot

- efe . o T PG BRS(ARERapd g RITR g Nprihemn
Folotis. tA esprescandly Nosthetnoblat isRINOwnaS Egﬁr& aqt ser Nogaherh
x 108 cells using the Q agen Ri\leas])(/9 r) Maxi kit

f anplysip-ntptal R Nia N agtiigeted’ Somr btocld . ColirNminghdhe Qiagen

M@%&ggiwf% nﬁlagoﬂgwgtﬁe? g%%ﬁn%%%m ?"‘ E&gﬁ ot oco a3

g 1§lﬂat&RNngaS)1$g,epa0agﬁdx% rmBRNAY At ddili/Meedi kit usmg the
cont ai ni ng 3@6fornaldehyde and bl otted according to
stregearnendsd balsh preiacol. Rutg dlonRYA piappaaraiprben fileo pgsrose

t b f =

OB BT el S A Rl i SRR
P@Ridlébltlﬂ@ peobebbfscl bk ithgexttactidin Idgiomcvf 1G68E9 rzdd)mwttb a
the manufacturer's in ructioniw (Roche) . The bl ot was

hysAPiaHZoatgl PsbeWere beletagih digaxyssrin (R Prddrepsing a

DIG-labeling nucleotide mix according to the manufacturer's instructions
(Roche). The blot was hybridized at 50°C in DIG Easy Hyb solution (Roche)
using the IGSF9 probes at equal concentrations for a total of 50 ng/ml and the
GAPDH probe at 15 ng/ml. The blot was washed and detected using a DIG
wash and block detection system according to the manufacturer's instructions
(Roche). The blot was subsequently exposed to film for approximately 16
hours. One major product of the expected size is seen in Figure 11 in lanes 2-
5, as indicated on the figure. The appearance of a second, larger transcript is
possibly due to run-on transcription. The data presented in this figure
confirms that recombinant IGSF9 molecules are expressed at detectable levels

in mammalian cells.



using the |1 GSF9 probes at equal concentrations for a
total of 50 ng/mM and the GAPDH probe at 15 ng/m.
woheodeensswas washed and det ected using a DI G paasis2zamdo2044
bl ock detection system according to the manufacturer's
instructions (Roche). The bl ot was subsequently
exposed to filmfor approximately 16 hours. One nmj or
product of the expected sig®-is seen in Figure 11 in
| anes 2- 5, as indicated on the figure. The appearance
of a second, larger transcript is possibly due to
run-on transcription. The data presented in this
figure confirms that reconbinant |1 GSF9 nol ecul es are
expressed at detectable levels in mamualian cells. WO
2004/ 066933 PCT/ US2004/ 002044 -93 EXAMPLE 4
Generation of anti-| GSEXAMPOE]bnal Anti body 8F3
[ 002611 Monocl onal anti bodi es were produced by
injecting 6-8 week old male BALB/c mice initially
with a cDNA construct encoding the short form sol uble

| GSF9-1qg f.ive i ' .M
ST AP SR MOt PR ARV R, I SP0 o usi on
protein purified fromthe supernatant of a stably
' 1.1 t : i
onze P SR e Vr SRR B0, 88 R Sl
| DAY e 8 ihilialli §/ithu dBN A Eopstaice biicddihgthé sipirtiform soluble

I nmuni zation techni que consisting of five sets of |
t I Relg) iy ccémpopgng ¢ eeng supdYlicsavere sbwgaentiyaostefvEth

| . t hewot L1 N
aeryouT dhadBudtn pRRGy ikl B Ble aiide? BF S LY
COr&eingi CHO q@Urlidd @de sleoprecddmgrEXGRPR) by préeindayaffigity
spleens frommce exhibjiting the hi gﬁ t titer were.
redwemaiesmrEy £ Med e ipgssd nyidh dhe %% RIgief n. & Tapi

S L o el ORI Lo

1Reriteipb L tisven depr ddientvadre wdedEbh Slayntasandi thg titgspd IGSF9

reactjvity in serial dilyti f sera fromtwo m.ce.

| shsthic aibadicn 38 deisaamel VB 0B 65 Vel PR TR

}“gﬁr?ﬁéd”éﬂohafdrﬁﬁ rReene b @ic;/ 152Gl donk thonR Gdte SkhiBRE tthe
rm

| GSF9-1g by ELI'SA and all positives were then
shighest éiter aeaé restovied and &usad to mgusemselomaHipadtOeetis follpwing

N BERE R SRS IR SO Spechl 1 B

ansk, ub UoFRt GHiyureXRadéRés a representative ELISA measuring IGSF9
reactivity in serial dilutions of sera from two mice immunized as described
above.

[00262] All hybridomas were initially screened for reactivity against short form
IGSF9-Ig by ELISA and all positives were then screened against irrelevant Ig
fusion proteins to rule out any cross-reactive antibodies. The highest
producing clones were subcloned by limiting dilution and ultimately expanded
into spinner flasks. Antibodies were purified from culture supernatants by
protein-A affinity chromatography after 10-12 days, and isotype determination
was performed using a mouse immunoglobulin ELISA kit (Pharmingen)
according to the manufacturers instructions. One monoclonal antibody,

referred to as 8F3, was selected for further studies based on its high titer and



into spinner flasks. Antibodies were purified from

culture supernatants by protein-A affinity
woho@rmatsgr aphy after 10-12 days, and isotype PCT/US2004/002044

determination was perforned using a nouse

i mmunogl obul i n ELI SA kit (Pharm ngen) according to

the manufacturers instructions. One nonocl ona

anti body, referred to as 83, was selected for

further studies based on its high titer and WO

2004/066933 PCT/U82004/002044 -94 binding specificity

mcﬁ%%:p%glﬁi}aiﬂér i ﬁ%gzg&;ggse g %% def%():( orl n%ﬁltﬁl%gtlésusﬂl
V diik ehtybodly t6 exanas %xﬁrbﬁ;‘idiﬁﬁ- IGSEXAMVRIvErigty loBrétévant tissues.
expression on stable cell lines and tunor cell |ines

detected using nonoclonal anti-IGSF9 anti bodi es | GSF9
surface expression in stably transfected CHO cells as
measur ed by flom10ytonetry [ 00263] Expression of
reconbi nant | GSF9 nol ecyl P tshe surface of stably
transfected CHO cel | s mas contirmed by flow cytonetry
using the biotinylated anti-IGSF9 nonocl onal anti body
8F3. The anti body was biotinyl at ed using an ECL
protein biotinylation nodule according t

maaSFac eypression pnstable celddives @mdréumhlamlbthlacﬂdcﬁeetpd using

[00264i¥£§%%ftﬁﬁﬁgﬁégq¥try, cells were harvested and

®3-5 x 105 cells were
subsequently aliquoted into 96 well round-bottom

shed t.h, FACS buf f P t
1%%5 2l i Gen iy S S ea fooneRsp B ee
VIR pel | ets were resuspended in 100l FACS

buffer along wth 100l of prinmary anti bodies
10026301 ot | APIRSEiEn B Tcapabingt IBES m@mS) omherostg af Sabi

c SRR EB A KGR & <ol pEPRLb 08 Rl Bl hEBsinieg

c ahli-IpSIFD @ichosknel ardtibedy 8BS h_[eté a@ﬁba@dwbg Bmhylbm usinges
with FACS buffer as descri bed above. Cells were

sdiSde guaipiny Yiofipdamen sepdifa AcCRTding (o manutaGes ' fnstructions
S Aﬁﬁ%&&hﬁﬂﬁnﬁ ia\ BD Pharm ngen) for an additional

ur on 1 ce, ter which tinme cells were washed as
[OOZGaﬂ)ov e tHoe tﬁlom@;mﬁpetnyj edlls wetitrvdsts@Sinduf dshed oot atithi m
de to separate |i omt he dead

cert § I Bieels ek sequRptbhaliqupted jato daslipe Sotipyn glates
Bt WaskACHHR FATCSHERE W BY ebntehtRRIY% hort¥a e85 defim, 0.2%
BSA, and 0.1% NaN3) three times. Cell pellets were resuspended in 100ul
FACS buffer along with 100pl of primary antibodies (biotinylated 8F3 or
isotype control) at 10pg/ml and incubated on ice for 1 hour. The plate was
then centrifuged and the supernatants needle aspirated. The cell pellets were
then washed an additional two times with FACS buffer as described above.
Cells were subsequently incubated with a 1:500 dilution of Streptavidin-PE
(BD Pharmingen) for an additional hour on ice, after which time cells were
washed as above then resuspended in 500ul FACS buffer containing 5ul
propidium iodide to separate live from the dead cells. Fluorescence intensity
was measured using a Becton Dickinson FACScalibur cytometer, gated for

HLA-APC positive and propidium iodide negative cell populations.



HLA- APC positive and propidiumiodi de negative cel
popul ati ons. WO 2004/ 066933 PCT/ US2004/ 002044 -95
wpQORBBE93EI gures 13 and 14 depict flow cyt onet PET/US2004/002044

anal yses of both short and Iong fornms of | GSF9
expression in stable CHO transfectants. The data in
these figures indicates that both forns are expressed
on the surface of the tramsfected cells, and
increasing MIX anplification of the short form
transfectant results in increased surface expression
f the.nolecul I j

00265f | " BT g L Rty RESrE BERAE 0P Bl and
Eoslofene us IGSFY apecsioprie sablrCHO ttagsfketants. Threddtumethese
lung tunpr cell Iipe

NCI - H69 was asurtﬁd Sg% fl ov¥[
dinsre ipdjcatass it i Dathy forms qarec PRNESFCd po i SERES 0% Wit
Tl bfoPlof GARC Rk fokABme M CarftpfiBEn 2B itho diofiform
were tested. he resulgs of this experinent are shown
i tranEfeguanterediits iff ncseassdaniave nxpresiéoroeishe modssulehat
endogenously expressed I GSF9 is found on the surface

of human tunor cell lines. | GSF9 expressign in tunor

JESFIiselGes SR sHeRE G NS AR R R Ed Ry PR

| mmunobl otting experinents usin§E§rotein | ysates from
[00266)uman Endvgenous sittfade exptesgipn bEECTFY i the bumak fungdamer cell

n anti bod F3 conf.i - ot e} .S
TR SCERRS SR PR BY Bof it Mt deReRE Ve
témqg th&ehbitipld eshcedthitong af thd primeyr asieodedF3 weré gsted.
16. Total protein |lysates were _prepared by direct.
CBhg resylis of jthisSpperaent aipshovBu it EieWnd or eirgrwepwem
SDS- P o L ' Iy t
ST S e By RERERRIBSFINS find SF i SakBSof
(RireRa@moaceldtigdsng to the manufacturer's instructions.
The cell lysates were resol ved by SDS- PAGE (6%

acrylamde gel), transferred to a PVDF nmenpbrane, and
ye ressi0Bd! W%geé e FgyeasHad gl ﬁﬁ?’%{% F3: 10

tghnl) overnight at 4C foll owed by incubation with
[0026Tjor ser Eulinghoblpiting ekperiaetHRINE OeriFigstases Gom ugppstgmor

98, BRSPS AR RIS 6K TRk By Bibody 389 coptim
I (@O brotdiAnE eghadedhnaseahis) laetoindi ngnba dffteiman tumor

manuf acturer's instructions. WO 2004/ 066933 .
PAl Usz0 0o Gatuis reprognfedspdFigiis: Ks s To! BIPIHRdYSSfs e

O];retpgre Toy* dcs 4P 1}%?3%?1%1?@ B sl HObEEGEA I esolved by SDS-

PAGE. The protein concentrations of the lysates were determined using the
DC Protein Assay kit (BioRad) according to the manufacturer’s instructions.
The cell lysates were resolved by SDS-PAGE (6% acrylamide gel), transferred
to a PVDF membrane, and immunoblotted using purified anti-IGSF9 mAb
(8F3; 10 pg/ml) overnight at 4°C followed by incubation with horseradish
peroxidase (HRP)-conjugated anti-mouse IgG secondary antibody (BioRad) at
a 1:1,000 dilution. The immunoblot was developed using ECL reagent

(Amersham Pharmacia) according to the manufacturer's instructions.



m croscopy [00268] ZR-75-1 breast tunor cells grown on
poly L-Lysine-coated glass coverslips were incubated
woban4béedssurs with the anti-I1 GSF9 nonocl onal  aariusewy/002044
8F3 (10 g/m ). The cells were washed with PBS and
fixed using ice-cold nethanol. The fixed cells were
bl ocked i n bl ocking buffer (3% goat serum 0.5% BSA
in PBS) and incubated for 4f mnutes at room
tenperature wth DAPI (0.5 g/m) and Al exa488- Goat
anti - nouse secondary anti body (Ml ecular Probes) at a
di lution of 1:2000. The cells were washed with PBS,
nmount ed on gl ass slides using the ProLong(r) Antifade
Kit (Ml ecular Probes) and exam ned using a Bi oRad
BTS00 B dhE BEHICe B Cies colbrasiIetsErs rescence
owjaresdoyre) . The results of this experinent are
depicted in Figure 17. This figure denonstrates
[00268Jur f acERsTRAl riragst ahimbhecelis eastvnt ool dl-Lgsing-00260 |glass

Taken together, the data presented jn Fi.gur 13-1
dEWERYIPS aVeret Marbatsfy El%fc 8BTS At d’ﬁfy a3 OSEg Monoclonal

reagt ivi I 9 : ' .
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hed, ounted, and resuspended.in PBS. 271]
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were excised after 4-8 weeks of growth. For in vivo

r epasslagilptibodyr8F iy reseivikotesvan IESFRi andrastisclectosfion

158 4 e IR 300 B0 SHBT e Bl e
X@B9BY ahdSb@Rthusable iinMe®tiRSapyRALH fBH hiddail I@Wbrs, as it is

cytonetry using anti-IGSF9 nonocl onal anti bodies .
found expressed at significant levels on the surface of human tumor cell lines.

EXAMPLE 6

IGSF9 expression in murine tumor xenografts

[00270] Murine tumor xenografts were generated as follows: tumor cell lines
NCI-H69 (lung) and ZR-75-1 (breast), LS174T (colon) and Ovcar-3 (ovary)

cultured in vitro were harvested and cell aggregates dissociated by passing the



[00272] For flow cytonetry analysis, fresh tunor

sanpl es were m nced and digested at 37C for one hour
wWoi2003/0869381 | agenase sol uti on cont ai ni ng 5% BSAPCa&S2004/002044

0. 05% NaN3. Live cells were separated from dead cells

and other debris by density gradient centrifugation.

Cells were then plated into 96-well round bottom

pl ates and processed for flgw cytonmetry as descri bed

in Exanple 5. Cells grown in culture were detached

using a non-enzymatic buffer, washed, plated into 96

Y598 0L RRERE o352 IR e LA U ot

ex@ﬁmd;rmmrdsmudemgHHSSFg expr essi on in NCl - H69 and
murine tumor xenografts and cultured  cel

Qvcar -
[0027%he da?a‘!OiXhO Foelfail 80 18 wergitaiseied stbrataneeishy (5.6) on the' right
e 0 h
c ARBESE BaPhhide raky Alfes VorE BARIHRED Wil & growit
nHot Devivi egagsaaies 2nnx mma&ssaanoma‘ wkeSkethtodutddes.s unfoathe
of hurmn turmr C IIs rovmn in vivo further supports

t Hank glapdepice p B%QW At %“feﬁ]é?rapeutl c target.
| GSF9 massage in nurl ne tunor xenografts is detected

ggcn;g%f k% 7e§;m%,p»z%m %&f P Bles as
P W91 & RO HA RHE g?*bono el iy

ogr aft
anpl es were generated and gm sed as d SCI‘I bed

[00275} evi off8T ylowTeyigneRKAngRSS, soWeisginced jad
B\&%E‘c@é allS7oR 050k ﬁe g)l?rg@i@h glélsgé@g%ﬁs)r% %Htlon ec?ﬁgﬁ L AT

, and purl using Q ut col ums.
c BINAOWAS6 Nawlt livaa lld wese pepasatedofipgodedd cplls angt othmddebris

P B FAeRB e PB R i Etio8, (Gl g Eled yao oy geeund

WRsHARJIaesesd Bf&%ke&f&nﬁ@% m@w he aéscnil;e& in BeRnple 5.

prinmers used to anplif re as [ 00275
Féiellaugebvpr imeylivge wETe 0 @mm@cémffe( SEGh¢

5P ai@ﬂéﬁ%@&&é%?er%n%ﬁ desegieed PR VIRYSS0) [ 00277]

[oozﬁﬂe r e%&@ 18fshéw$ & REREfAtatile FA AR exffeRnnp lchsiRin 1GSE9
own in igure 19. 1 GSF9 nessage was detected in two
i ﬁxnresswrpasb&de@% POl 4vgap] ymurgie Werds 1egeguafts apd cultured

N(c%ﬂgfla%hé §iRin %Fg%e US ﬂﬁﬁ(:ate%n[ﬂatl IQ}S%@ 1L %Q‘EIIBSS%H onRfie 3@ %fce

of cells grown both in culture or in in vivo passaged cells derived from murine

xenografts. Expression of IGSF9 on the surface of human tumor cells
growing in vivo further supports the idea that IGSF9 is a suitable therapeutic
target.

IGSF9 message in murine tumor xenografis is detected by RT-PCR

[00274] Expression of IGSF9 in tumor xenograft samples was measured by
RT-PCR using human IGSF9-specific and GAPDH control primers. Xenograft
samples were generated and excised as described previously. Total RNA was
isolated from 0.25g tissue samples using the Qiagen RNeasy® kit, treated with
DNase, and purified using Qiagen minElute® columns. c¢DNA was

synthesized using an oligo-dT primer and Invitrogen's Super Script First-



(PO) of Ovcar-3 cells derived fromnurine xenografts.
Alternate splice forns of | GSF9 are expressed in

waouoidecssenograft tunors [00278] Sequence anaPgsiUs2il/002044

PCR products obtained fromnurine xenograft sanples
indicated that multiple isofornms of | GSF9 are
expressed in the tunor derived cells. RT-PCR anal ysis
was carried out as describedgabove, using priners
designed to flank the region of | GSF9 where the short
and long isoforns described earlier diverge in

S ' 9 [ as._fol | :
OB RSpells SR PR RS R o ety o
( FER pimbE 14E] tof DAATYIGRBY eresecasfollomws:
5' - CTCTATAAAAGCTGGGGEGAGCCTT- 3" (SEQ I D NG 41) [00281]
PCR products were shot gun cloned using the pCR4- TOPO
[00275} ¢| oAiortardgymrem (| vl geRt GaHeG CAAMEIGCAG-3'
S eed hng an ABI automated DNA sequencer. Two
ngggﬁ |so?g% were identified in clones derived from
[002761 - HEveeapgmefts, IhAGIAGAUAAGATGATTTEGETGARE
|s§% ﬁg*&@g dentified in clones derived from Ovcar-3
xé& ér 3 2004/ 066933 PCT/ US2004/ 002044 -.99
[00282] Al novel isoforms follow the AG GTI splicing
l e, | t,h I e splice variants .
1002778, & PSoRs B o oropg i G PERE Ry "B 0N in
USiAg1if6 19 48GSFT njeséhge aprsaiotstted in@oRERi@e)asiaged aru &ldeph)
in Figygg,ﬁ&? aI$%% with a schematic_representation
ofPf el LR LA grd NESHE0% fymaer esll Byes; pad inypt lgapfagne passage
SRPHC < - L h nucl eoti de
el T e AT R AR BoghED Vel cequences
woul d produce a truncated protein | acking a
t tddresragaiyae forae il GSFAradxpgRseih mfridddenédufabmors
nucl eoti de sequences obtained, along with their
[00278PT I S [3RHEHN0E aRAIGSS HEECRRERIH SRGUENFR™M nhifineSHAYS aft
in Figure 21. The partial nucl eotide sequences were
alshigplesl indicatedethatigultplel Bofims GEFGSFY ag dxprassed @GRS 8imor

The.. ' t ted h i ndi L. t hat .
o TR PR Brio s SRy MR Bhbmoroe
aREnTRN Yiedi SRAOT0THafR Yhd L6618 FIGRPVERhéR! the short and long

I mmunot her apeuti c targets. _
isoforms described earlier diverge in sequence (in exon 9) PCR primers were

as follows:

[00279] Forward primer 5'-CAGGAACTGGAGCCTGTGACCCT-3"
(SEQ ID NO:40)

[00280] Reverse primer 5-CTCTATAAAAGCTGGGGGAGCCTT-3'
(SEQ ID NO:41)

[00281] PCR products were shotgun cloned using the pCR4-TOPO TA cloning

system (Invitrogen) and inserts were sequenced using an ABIT automated DNA
sequencer. Two novel isoforms were identified in clones derived from NCI-
H69 xenografts, and an additional different novel isoform was identified in

clones derived from Ovcar-3 xenografts.



EXAVPLE 7 LIV-1 Expression [00284] Figure 22 is an

el ectronic Northern depicting the gene expression
wonraofioee3snf this gene as determ ned using the SemaIS2004/002044

Logi c datasuite. The values along the y-axis

represent expression intensities in Gene Logic units.

Each blue circle on the figure represents an

i ndi vidual patient sanple.-%e bar graph on the |eft

of the figure depicts the percentage of each tissue

type found to express the gene fragnent. The total

[00282yber O nSAePkERIhO Folede ihd IS t)IRSd ﬁne asﬁlgfgeét n8V¥Bat
mal i gnant breast (60); malignant col on (91); I ghant

| dhey qradpe sphiesl Vaginaist(Besathmpack 37)et ahyd PV @it 'Ipivtb stcatleSci.
30
e

n(wlttﬁla hdlféﬁla(134r)3pre§éiﬁﬁﬁin by Ré refle of IIGSHIOLTBLe® b3 Yhe
nor nal ncreas 18) normal prostate (21);

@#t%mater BCS rEialion i saeh pogleotideoeamencs takaidd

TR 3?8*%9%‘? S%ﬁﬁif S e ptole P B Rs »
t itmasmembage douraiherAn rahgmhblgamiemebamm&lmmaﬂt Feficdces

u3|n9 conqer0|allggavallable human . cDNA panel s and
wedmlng sl thety copemendives P@ﬁ%cFﬁQnﬁFPt%lps%eaﬁéncﬁﬁd is

C%hbwh i PSure®sl. dBRCIAPE GubofidEse ﬁ&\élswéree%l SR Sith EREns

results of these experiments are presente I gures
23-Phof I %lobg fomnng PCR primers were synthe3|zed and

[002 ed |y ald eﬁg\}%r@é‘%@l n %@%d&ler? %@6&1’{% thighmul iple[iﬁﬂf%%l‘ﬁ of

S IG@T oy AN M T AT S m&?%@fé&sh@%r&%%@%ﬂd

The sequence of these priners is contained
pammusathstapeptic targepy esent in | MAGE cl one #

4697878/ ATCC catal og # 6645729, plasmd DNA from

whi ch was used as a positive control in each
experinment. These prinmeEXAMPREFTY a PCR product of
360bp fromany cDNA tenplate containing the LIV-1
gene. Expression of GAPDH is neasured in al

exuvLi PRpfessits @ control for cDNA integrity, as
described in the previous exanple. [00289] The LIV-1
prinmers anplify a 482bp product from any cDNA tenpl ate

[002837¢0di B &GP J8RRnid NohbrmCa§H&ingP ARl bt edRbssion
negative controls are
profile of this gene as determined using the Gene Logic datasuite. The values
along the y-axis represent expression intensities in Gene Logic units. Each
blue circle on the figure represents an individual patient sample. The bar graph
on the left of the figure depicts the percentage of each tissue type found to
express the gene fragment. The total number of samples for each tissue type is
as follows: malignant breast (60); malignant colon (91); malignant lung (40);
malignant ovary (37); malignant prostate (26); normal breast (30); normal
colon (30); normal esophagus (17), normal kidney (27); normal liver (19);
normal lung (34); normal lymph node (9); normal ovary (22); normal
pancreas (18); normal prostate (21); normal rectum (22); normal spleen (9);

normal stomach (21).



al so included; the positive control is plasmd DNA for

| MAGE cl one 4697878, the negative control is water
wone4oeegsBat e) . [ 00290] Figure 23 shows expr esBComsSef04/002044

LIV-1 in normal tissues, as determ ned using

Clontech's Human Multiple Tissue cDNA Panels (BD

Bi osci ences, <catalog #s K1420-1 and Kl1421-1). The

upper panel shows LIV-1 exprogssi on, while the |ower

panel shows GAPDH expressi on. The cDNA sanpl es present

in each lane are as follows: (1) heart, (2) brain (3)

ot RS S 5 v

( ]f@ﬁherpmsﬁgatai b}DPCROéxpef[ﬁh%nta usRigteatn@tially evdiladltnedan
I%% %ure denotes the anticipated size of the LIV-1

Nf# et and- g NGy paplee pEoReted IRdeuss femduteas tisshestand

L SEXRI k [ p n
0 S BRI B L TP
e>ct<p¢rlmﬂ:nts aerpredenied o Feases 222 0lLY E6®31g PCR primers were
PCT/ gSZOO4/ng02044 -101 . 002911 Figure 24 shows LIV-1

eXprasErgrnf ised wplkexp N§anpl es and mat ched nor mal

breast sanples. Expression in breast tissue was
determined wusing Contech's Human Matched cDNA Pair
[002864nel (BOWB\BEGTERRSATGABGATEGCM-433EQ ID BiCt4Danel s)

[0028@1 gs g nlé n F’J%‘S?W@C‘%@@ﬁ‘%@ﬂ Eﬁgg'&@%g) SRNA vas

I sol ated from each san‘pl e using TRl zol Reagent
8%; nvi trogen, catal og # 15596026). cDNA was prepared
[00288} om t &l sermencaSifriBese sEveBRE commined intthe pogionyef BRV-1

5y TSNS ES, 4531k oonccLREL PRl R

e)fmmmahnwasﬂmedaﬁ agubkiad contrélna datlybipediment ErHebIphiers
deno lg}hﬁt he _antici pated size of the LIV-1 PCR product.
§&rpradyclaple300by from) FwseDNA f@gmleémcomﬁmmg the

I
| nfﬂV 4 Rk ﬂgxﬁgé&%"?laff S RbDRCR: mlch Rl i A Bhaerimepty 35 2
adentoaldoceDNArnteghtypat desotibdd) in thmnebiouakxzﬁl@lelu ct al

[OOZS@E: g: 2 ’LI§J5 B}S}tgllp{%ge}wp | %Zlqﬁ&)?g du_ct althgiA template

Neh ( i £aty
(355 ORI ALk MoABcs (3 ﬁf% .
p@@pt mfcéld@dmthfolposﬂlcfe_scqanapl eatpl@rﬁl)d BN fpr aldAGE clone
carcinona nt GL7) |ow grade

duct

| ATt RbRa S ot R BRI cuc

[oozgaﬁenocaﬁ@ragmho&éléx reRionSSHLIVE 1 ﬁ&%éﬂ%@é@h ANtermined
| obul ar adenocarC|nona %17 patient T) high

using Clontech's Human Multlp e Tissue cDNA Panels (BD Biosciences,

catalog #s K1420-1 and K1421-1). The upper panel shows LIV-1 expression,

while the lower panel shows GAPDH expression. The cDNA samples present

in each lane are as follows: (1) heart, (2) brain, (3) placenta, (4) lung, (5) liver,

(6) skeletal muscle, (7) kidney, (8) pancreas, (9) negative control, and (10)

positive control. The arrowhead on the right of the figure denotes the

anticipated size of the LIV-1 PCR product. The data presented here indicates

that LIV-1 is expressed weakly in normal brain, placenta, lung, liver and

kidney, and to a slightly greater extent in normal pancreas.



grade in situ & invasive ductal carcinoma, (18-patient

Gl9) normal, (19- patient G17) normal, (20-patient X)
waanwiee93s 21- pati ent W normal, (22- patient TPCHMS2m@K/ 002044

(23) negative control, and (24) positive control. The

data presented in this figure indicates that LIV-11is

expressed in all ten breast cancer sanples anal yzed.

In 4 of the 10 sanpl es, expdlession is significantly

hi gher in the tunor tissue than in the correspondi ng

mat ched nor nal sanple [002921 LIV-1 expression in

ol on 4 i
[0029@a | e@%g o%i A n‘ggv 1 n@%’sﬁ&h 3R bRt Ofpdod mples and

from G ossnont Hospital | n La
I\:m:a’ahecCAomm [boeast saeplos aFgpmessien oebleastitiseudH@TL nlaemed

obt.al d fr he rjic Col L ecti on
Cirieriy Hnii iy N A S obnst L5 i i Hetog

S# @143323? diege ?llnélé)nﬁndl Si 19h&As8 9@ BicEeRNBRB s Kdbtained from

(catalog # 7516 DNA was prepared fromtotal RNA

uSiasgmGntod ospBAl. l@l:br{wsa@mt(ngwupgnslylsﬂ?é\m (Miap figplated from each

CERAAE b LA P13 98 P08 v

eﬁ&b&%&'ﬁtﬁn tohal [ReVA hesidgo @ecoPBRE CENAWs‘ylﬁi’&@"system (Life
expression. Sanples are as follows: rade 3

aa‘eﬂm@hxgteismﬂ%log ¢2182%7 ) 2%@@%@6@. 8h9 IVeBpxpgpssipa;

cl5n B EERERbE RPH PO A B R o s

C agrotdl the amitifatgd siegad the €I¢ONPCRIprodiee ']ﬂﬂttampl‘ mmiesem‘e
here indicates that LIV-1 is expressed_in al

t aollowsni rradicntodt wilirgting syepl qaé%@ﬂmﬁo@é%aﬁé?t B 1H§P@Hfla
PHESANT nﬂ)‘f'lF Vg?gétfe%t €8 ttlll laﬂ~I MetodafcinGHRr %@ S8t D)

S|gn|f|cant In nu breast and col'on tunor
s anfillrating dingal cﬁecnnomm,g(SepaﬂlamaE) mefiltratimess didtali sarcihema, (6-

CHeheet Mo npieDabiueat B et RoRAioBhE) Herttin(p-aiiet D)
SHbingl! ELOLRIREE E fn%hnﬁlu'g%z ﬁé’g%ﬁa@)éoht%la 1) Hostthe RREYE

ment i oned i ndi ca i ons Met ho of Treati ngi;
Chliepatich0029% high grac&m@mmmalforamm@nm(ﬁMﬁtlenmcilﬁ) ow

cancer. or .suspect ed of n IS obt ne
e oA R erR, (F St STRRE ARG, (1
%H@én@ Whtiaixeg divdfal &hd AobklaP hddiRSakeBRMa e([mp@@enft T’]QrThlgh
e tissue or an archived sanple previ ous| ga obt ai ned

flgm‘il\etlheﬂbb& dntasive nductd rasranqmsa, o arnpsierf Sl nagmalo (19-
Exan&t eé171) normal, (20-patient X) normal, (21-patient W) normal, (22-

patient T) normal, (23) negative control, and (24) positive control. The data
presented in this figure indicates that LIV-1 is expressed in all ten breast
cancer samples analyzed. In 4 of the 10 samples, expression is significantly
higher in the tumor tissue than in the corresponding matched normal sample.
[0029Z] LIV-1 expression in colon tumors is shown in Figure 25. Colon tumor
samples were obtained from Grossmont Hospital in La Mesa, CA. Colon
adenocarcinoma cell line HCT116 was obtained from the American Type
Culture Collection (ATCC, Rockville, MD). RNA was isolated from each
sample and cell line using Qiagen's RNeasy kit (catalog # 75162). cDNA was
prepared from total RNA using Gibco BRL cDNA synthesis system (Life
Technologies, catalog #18267-021). The upper panel shows LIV-1



[ 00295] Based on analysis of the levels of |GSF9

and/or LIV-1 in the tunor sanple, a treatnent regine
wOo0d®6ea3si ned usi ng acceptabl e treatment al t eCnaS200e802044

| mown to those skilled in the art. These may i ncl ude,

but are not Ilimted to, the nmethods described herein,

observation, node of surgery, non-adjuvant therapies

such as radiation, and adj.uwant therapies such as

tanoxi fen or cytotoxic chenotherapy. [00296] The

i nvention has established that overexpression | GSF9 or

L [ ' | n asns. .Thegefore, it
- Sclretlon, FRARTHF IR0 TREY PO R Rgn *SEmBlefurd de
d efoldsved: I Bt @sdd hadenbEBEDomad(2 | dade Bxdtn064tRBMaEBE |%ﬁade 1
represents an WO 2004/ 066933 PCT/ US2004/ 002044 -103.
i FRERsAKCIPE A r (Y ngads & afenacarciogte, (B jolrrsctabermeerscell line
EOfy L ev: - er.m
a3 08 PR Bt P ) Hegri: onfiB 18 Wik g
pdieyenndicatos thdeBINGH i$ bepressedint dlD4 colkn awh@dgepids tédoel.
IFSFQ LIV-1 expression levels in primry tunors .
[00293 ¢ he YRR tBEcthsradht sTade anercatsfghers) indicatgs, Hat plgly-1 is
t hepREQHSt Sbhigchittetdl YRMESC! @Jsﬁaﬁ%dl&n &%&Hr%alﬁgﬁs. The
regardi ng adjuvant hornone and chenotherapi es, as
weékdne dogauggsd erdeortesriy ix alsh avérerpredshé iraprostafcONADT [sathples.
ai‘(ﬁgton ttg aﬁf ect i ng éhe choi.ce and .utilizati ogﬂof
cutr enf1yy BUSHTABTRCSEh A PARCHHBPHR WEECTK ShyRPipfarset
| @SFAnRR thekd¥ylin @XP bLHSIaBHvd RSl che®WiLRionyisef ul for
application of new cancer therapies. Therapies to
restore nornmal |levels of I1GSF9 and LIV-1 expression
include, but are not |limted to those described
above. EXAMPLE 9 Method of Screening Conpounds
[ 00298] The pharmaceuti EXHAMRUGR ry is interested in
eval uati ng pharnaceutically useful conpounds which
act as cell surface receptor agonists or antagonists.
Tens of thousands of conpounds per year need to be
t j g | evel or "high flux" screening
p?\g%tgg%i)mr&%t?ng?%%re t housands of conpounds
scrutinized, one or two will show sone activity in the
try lg . se.c nds are_ then chosen .
1002530 " G SBRRY ol S RATRAN R Braprg/ Sl Hving
S cam@nii gbipinet 0T samople dnbebaithered bibpkp shapld] & pamdlogy

sanpl es  at . .
sample obtained after a tumor has been removed from the tissue or an archived

sample previously obtained from the patient. The sample is analyzed similar to
Examples 1-7.

[00295] Based on analysis of the levels of IGSF9 and/or LIV-1 in the tumor
sample, a ftreatment regime is determined using acceptable treatment
alternatives known to those skilled in the art. These may include, but are not
limited to, the methods described herein, observation, mode of surgery,
non-adjuvant therapies such as radiation, and adjuvant therapies such as
tamoxifen or cytotoxic chemotherapy.

[00296] The invention has established that overexpression IGSF9 or LIV-1 is
associated with many neoplasms. Therefore, it is significant that the present

invention demonstrates that IGSF9 and LIV-1 expression levels represents an



once, and woul d not use radi oi sotopes or other

chem cal s that pose safety or disposal problens. An
wanviweehss based approach to eval uati ng desir edPOT/US2004/002044

undesired drug regul ation of cell surface receptor

activities would provide these advantages and offer

t he added advantage of high selectivity. [00299] In

particul ar, antibodies thatjgzecogni ze | GSF9 or LIV-1

maybe used to for screening drugs in various

screeni ng protocols. Generally, two approaches WO

2 1002044 104 are used. I

1 DR Db Rl oo okt B MR e T I

t iBIUW-1 thabe dsteines edingahé bﬂtl‘tﬁﬁi’ﬂsob‘m@eﬁ@nﬂﬁng E@ab@ents,

When cells are used it is thought that this approach

ey Rﬁlmeueleytlé?ﬁ P Hher Bvemtigs  Faomiesies tiuthe| [GSF9osnd LIV-1
fe@ﬁ gh}ﬂa}y HRhOR! &NBe trﬁ@&ﬁ' dla 051s and s%glcal
zyme- scr ens ‘may use puri
Carambdaintrmffythdretﬁgs dinatlyr edlutnos tHerzi;GSE& @msidﬂs Iregarding
af f ect ntracel | ul.ar sjgnaling. 0300] or cell gor
¢ gt bty carnéle?h%otfe%ama% Tt W9 cﬁsu%‘gpgﬁ‘&f“a%a%ﬂ%tfc@
( 8h&a ystlnulate bl ock, inhibit or suppress) | GSF9 or
LIV-1 expr essi on, innunohistochenistry or
[00295¥t ochemadditipn ¢d aff@Sing tlhe clidivelareixpilzstomol @arenty avaikbl

e uRRiey derenr ey iR G REesadbiel gay be
d%@ﬁl Forl BcBtioPbf hE&PFAnedr th¥¥apicd! TRerBfiSs td@estore normal

advantage that it may be used with solid tunor

edprednet EabFueed LaMdl exprassindinshidey betsare ol linkitadetodhese

aki Qus gceurate detection of IGSF9 or LIV-1
gdfatlng a?ugs in nmore physiologically rel evant

settings than those used by other nethods.

Furthernore, the proposed nethod will also be

applicable to screeningfgﬂg%ﬂﬁ oring the effect of
drugs on IGSF9 or LN-177Th |ss&és and cells in

research animals and humans in vivo. Sanples nmay be

obt ai ned by biopsy (e.g. fine needle aspiration,

section) or by tissue harvesting, in the case of

r dethod hf Sereerahs Compdundsen subj ected to the net hods

of the invention. [00302] The proposed nethod is

hi ghly sensitive because | GSF9 or LIV-1 expression
[00298¢vel s,Then phameicphtesal mayndbsrynonk t oingetested a ini ngvauating

A R e T A LA
V"'Jrhjnﬁ%oﬂn‘stts.t T3 tROisRE S8ldnfhounds per year need to be tested in
an entry level or "high flux" screening protocol. Out of the thousands of
compounds scrutinized, one or two will show some activity in the entry level
assay. These compounds are then chosen for further development and testing.
Ideally, a screening protocol would be automated to handle many samples at
once, and would not use radioisotopes or other chemicals that pose safety or
disposal problems. An antibody-based approach to evaluating desired or
undesired drug regulation of cell surface receptor activities would provide
these advantages and offer the added advantage of high selectivity.
[00299] In particular, antibodies that recognize IGSF9 or LIV-1 may be used to

for screening drugs in various screening protocols. Generally, two approaches



[ 00303] The foregoi ng specification, including the
specific enbodi nents and exanples, is intended to be
woRkbugkemsi ve of the present invention and i s ROT/US200lE02044
taken as limting. Numerous other variations and
nodi fications can be effected w thout departing from
the true spirit and scope of the present invention.
Al'l publications, patents_gpg._patent applications
cited herein are incorporated by reference in their
entirety into the disclosure. WO 2004/ 066933
PCT/ US20 044 . -105- WHAT | S CLAI [S.. 1. ' A
51 e Eher BotY WFCE AR AP eat Bogr (e
WHia€ ik exp6SAGh @Kee&)n\ipcﬁlhd% b& BIstetl GAftBn @E11d-AYe LisePit iPought
I sol ated anti body or antigen binding fragnent thereo

wHiat Hhis mmhan@sqwklm elimgrate gargobaying 5olabilise pmenbrang

718 h D
A2 e B PRR el R AL
£HIENRE @ad &ﬁnslﬁéntf@fdrhgs rﬂha‘BE@adt ByviNOIGRE9 207, LIV -1Widt hffect

1 between amno acids 28 to 317, 373 to 417, 674
t@ltwéhé%rsr&@hﬂ& 749, as set forth in SEQ ID NO 29.

[00305} TheFbtsgélf"é\lﬁgssam)hééﬁ%}%fgaﬁg?%g%;i}ﬂg?hﬁ%g Akt frﬁ@@g@znegg.

erern sal antigen

f sigoiend, obocky | Bhthia conmippreds) e]ICBF9 amt i bidAY. egpreddien,
domai n del et ed anti bod r, ant ﬁgwp fra ment
tH@F’é‘B? higfpcheupgfryPreytp Pqr 193 Gan be

ﬁéjilttrc]) n?east@%@%&%ﬂﬁ&ﬁfd%gl %&hﬂstdy or antigen

g fragnent thereof aim4, wherein said
[0030&]/t ot oAmmagmmhlst@chamnmbaserb miethod tBat aEberatehyt (¢secty leyels

A BOSER pDR T ool BRI S5 o B o ST e

b'e 'aﬂtgzuﬂtﬁ% A br aﬂ@fd%flmfbfs gldah&fefore WG €hdturad@liéection
ant bod rimati zed. WO 2004/ 066933

Pofi 2 ouadulatinpobugssin mere physiblogicaly reeiangesttings

R R G o S g A

t berppficdbltdkérening and monitoring the effect of drugs on IGSF9 or
LIV-1 in tissues and cells in research animals and humans in vivo. Samples
may be obtained by biopsy (e.g. fine needle aspiration, section) or by tissue
harvesting, in the case of research animals, and then subjected to the methods
of the invention.

[00302] The proposed method is highly sensitive because IGSF9 or LIV-1
expression levels, in principle, may be monitored in a single cell. For practical
use, more cells may be needed, but good analytic estimates can certainly be
obtained with as little as 20-100 cells.

[00303] The foregoing specification, including the specific embodiments and
examples, is intended to be illustrative of the present invention and is not to be
taken as limiting. Numerous other variations and modifications can be
effected without departing from the true spirit and scope of the present

invention. All publications, patents and patent applications cited herein are

incorporated by reference in their entirety into the disclosure.



one or nore functions associated wth | GSF9 or LIV-1.
9. A conposition conprising an anti body or antigen
woizodioagp3sr agnment  t hereof which associ at es w POTIUGEH9/002044
or LN-1. 10. A conposition for the treatnment of a
neopl asti c disorder conprising a domain del eted
anti-1GSF9 or anti-LW1 antibody or antigen binding
fragment thereof coval entlygkinked to one or nore
bi functional chelators. 11. The conposition of claim
10, wherein said bifunctional chelator is selected
fromthe group consisting of MX-DTPA and CHX- DTPA. 12.
A nethod of treating a manmmal exhibiting a neoplastic
diVeidAddl ClcAEDIBng the step of adninistering a
therapeutically effective amount of an anti body or
antigen binding fragnent thereof that associates with
| GSF9 Am idolaged . anﬂiBodyThJe metgendbiofing| fegmd® fherddfiewhich

co risin ] ni stering a

S\lﬁ?ﬁt @aﬁfq%}"/ ]teCF c?r “amount of at | east one
chermt herapeutic agent to said mamml; wherein said
chenot herapeuti c agent and said anti body or antigen
bi2ndi ndnf d@@m@htantihed}ecw ardigeh ebiadimign frsgreend therecdnyhich

or der. L Gan 14, The th of ¢

RSPkl ST Biodn Aino gt H Q8 % 8| BiffbgeQ
amO:9ehetRtdatihBiofcrRg MR Rb 78has eaffolts i SEOMR NOH e fino
antlbody 15. The method of claim 14, wherein said

déridi seqersices ed S@tniorvbolaysw HDaNQSg%%. oravith FIVadbetiveen

RS T e Bal P A TR MR S Ph AP RE T4 g ety prth im

WSEeiDWNEB2 9 antibody or anti gen bi ndi ng fragnent

t hereof is humani zed. 17. The nethod of claim 12,

wherein said antibody or antigen binding fragment

t hereo ﬂggyg

ng hod&1%§%ﬂ§%?%gﬂkﬁgé¥2%ng%g@%&ﬁg y orlgﬁ%?'Wﬂgan

blsmdl agibotly agmentigdrh birelidg ifmgawnt moatpe]seqj avvdbﬂnam teleted

ktf of said chenotherapeutic agent. 19. A vaccine

¥Wat i ng cancer conprising the GSF9 or LIV-1

polypeptlde or a fragnment thereof and a

physi ol ogi cal |y acceptable carrier. 20. The vacci ne of

chai m The dehenreidaletedi ahtipodly pephiigia wodipgi fsrgsoeatritirepeof of

claim 3, further comprising a cytotoxic agent.

5. The domain deleted antibody or antigen binding fragment thereof of

claim 4, wherein said cytotoxic agent is a radionuclide.

6. The antibody or antigen binding fragment thereof of claim 1, wherein

said antibody is humanized.

7. The antibody or antigen binding fragment thereof of claim 1, wherein

said antibody is primatized.



acids 1 to 1163 or amno acids 21 to 718 of |IGSF9 as

set forth in SEQID NO2; or amno acids 1 to 749,
wamnmeesdds 28 to 317, or ami no acids 373 to PATIS204/002044

LIV-1 as set forth in SEQ ID NO 29. 21. The vacci ne of

claim19, wherein said physiologically acceptable

carrier conprises an adjuvant or an inmunostinul atory

agent. 22. The vaccine of .g¢h@i m 21, wherein said

adj uvant is PRO VAX. 23. The vaccine of claim 19,

wherein said pol ypeptide is fused to a T hel per

pepti dg. 24 ' i ARyl

[ g ap i% H oﬁn&ﬁée@%g%g ag{in r%ea ﬁ%%gjglrclhpr evgaﬁ%s?\gzﬁﬁgggw

C3NTEV-1, GOBfin §4id@nabbdynorsinticbm iridirey fragaémehatof imh#itmn

19 to said patient. WO 2004/ 066933 PCT/ US2004/ 002044

- ewgorxgore {ungiions assgelal FHOKFHY wdddel by detecting

overexpression of I1GSF9 or LIV-1, or a fragnent

t hereof, conprising: e. obtaining a sanple from an

i adi vi duedmpaositivee doraprisih@gnasitibodyf or eatigesr binfling fragment

det ecti ng expression GSF- r LIV-1, or a fragnent

tH@Feé’éf"hl‘?hnasé%ﬁlﬁess‘é{ﬁlﬁﬁé,ﬁ%?’r B&‘gcti ng expression of

| GSF-9 or LN-1, or a fragnment thereof in a contro

sanple froma normal ‘individual, or normal tissue

f 16m t Becanmatisitionufal theeireatmeitagriosmeg]astn disprder oompiising a

t I | . of ' f . =9 V-1 to that. ..
oo deierr AREIGRED ofr g1 WAl 95, dffebe Binding
c EhiSREeb LSvhlcttly Lifk&H B@AE B NOrEBifigRkiond @heldtoes.

nmet hod of claim 25, wherein said | GSF9 fragnent

conprises exons 5-10. 27. The nethod of claim 25,

BT o ereRe RO B ARG B b heftfl RESG o erRlefor i
Clsabee@ Fomvhie griup cosistimpueMXIDEBAIand (X d¥FRELt ed

using an antibody to IGSF9 or LIV-1, or an antigen
bi ndi ng fragnment thereof. 29. A nethod for determning

ths Prognoshsa @ @htinpdh thetfhl e&hBiaHe"g Feoplastic disorder
comprising the step of administering a therapeutically effective amount of an
antibody or antigen binding fragment thereof that associates with IGSF9 or
LIV-1.

13. The method of claim 12 further comprising the step of administering a
therapeutically effective amount of at least one chemotherapeutic agent to said
mammal; wherein said chemotherapeutic agent and said antibody or antigen

binding fragment thereof may be administered in any order or concurrently.

14,  The method of claim 12, wherein said anti-IGSF9 or anti-LIV-1

antibody or antigen binding fragment thereof is a domain deleted antibody.

15.  The method of claim 14, wherein said domain deleted antibody or

antigen binding fragment thereof lacks the Cy2 domain.



cancer treatnment conprising: C. obtaining a sanple

fromsaid individual in need of prognosis of cancer
wonrestoeea3s; f. detecting expression of | GSF9 oPCLAUS2M4/002044

or a fragnent thereof in said sanple; g. detecting

expression of IGSF9 or LIV-1, or a fragnent thereof

in a control sanple froma nornmal individual, or

normal tissue fromthe ingyvidual being di agnosed,

and WD 2004/ 066933 PCT/ US2004/ 002044 109 h.

conparing the | evel of expression of I1GSF9 or LIV-1 to

t hat tal ned, i rol. s le. erejn. sai .

cipar R0 PR bl 1 F2 AR ar A s i thnaing

nebfachtaheredfds Muddnizaher ei n sai d | GSF9 fragnent

conpri ses exons 5-10. 31. A vaccine conprising as an

active ingredient, an anti-idiotypic antibody that

[ no [ 1. CS F9- : [

t  ignetie s off T 12, i i ety o AR Vindihg

c fapasitttharsoftif agbeiated Svittogegtbericwigeit. i nstructi ons for

use thereof to treat or detect cancer. 33. A nethod of

treati a neopl astic disarder in a I erei.n ..
bl ndf InelfRe o St o “Phreetn il BBy e, #lfgef Jipine
CRaPhbs A8reo AN AR ALRESNFithD SR FelBBBai PR hiduap
conprising a pharmaceutically effective anount of an
anagénbody to I GSF9 or LN-1, or an antigen binding
fragment thereof. 34. A vaccine conprising a
pharmaceutically acceptable carrier and an anti-tunor

| PUNe Al 8SPARS ot NEiEInRJcaicke Wompeisothd I6KFanor LIV-1
I nunogeni c reparation conprising |GSF9 or LIV-I,
whelyeemidsar @ fTagmenbigersot andy ppysiclesieHlyi ascenighle caTist-

i nduci ng an anti-tunor inmune response. 35. An

anti sense nucleic acid up to 50 nucleotides in |length
coopr i Thegaadine beakimaly, Svireusih aaidi pidypptitie compfisdsGh@o

or LIV-1 which inhibits the expression of |GSF9 or
| p&idg 1 to 1163 or amino acids 21 to 71800te TGSIY as set fjorth in S%Q D
NO:2; or amino acids 1 to 749, amino acids 28 to 317, or amino acids 373 to

417 of LIV-1 as set forth in SEQ ID NO:29.

21.  The vaccine of claim 19, wherein said physiologically acceptable

carrier comprises an adjuvant or an immunostimulatory agent.
22.  The vaccine of claim 21, wherein said adjuvant is PROVAX™,

23.  The vaccine of claim 19, wherein said polypeptide is fused to a T

helper peptide.

24. A method of inducing an immune response in a patient in need of
treatment or prevention of cancer, comprising administering the vaccine of

claim 19 to said patient.



36. The nucleic acid of claim35, wherein the

anti sense oligonucl eotide conprises at |east one
waonadi4foced3i nt er nucl eoti de |i nkage. WO 2004/ 066988/US2004/002044

PCT/ US2004/ 002044 - 110 37. A nmethod of inhibiting

the expression of I1GSF9 or LIV-1in cells or tissues

conprising contacting said cells or tissues with the

nucleic acid of «claim34_gggthat expression of |GSF9

or LIV-1is inhibited. 38. An isolated nucleic acid

selected fromthe group consisting of: SEQ ID NOG 3;

SEQ | D,NO. 5; ID.NG 12; . SEQ I D NO 13; SEOQ |
N, A %@%Oﬁl oT AGenite MREN] PpIRertRg OV%?%O%@? G579
SERQIRING dBiem SRR NIrisingSEQ | D NO 20; and  SEQ
ID NG 21. 39. A vector conprising the nucleic acid of
claim 88. dbhinngwosample fonmcamipdivedualint teed of diaghesised d
of claim38, 41. An isol ated pol ypeptide sel ected from
the group c NSt | ng of: SEQ ID NG 4; SEQ ID NO 6;

SEQ 1 DENG Zaétectg%(éxgﬁsﬁi& 3BIGSIEEQr IDVNOQo2 4 fraghld th&eof
NO 25; SEQ ID NO 26; and SEQ ID NO27. 42. A

conposi t i onitewighfananleig t he pol ypeptide of clai m 41.

g. detecting expression of IGSF-9 or LIV-1, or a fragment thereof
in a control sample from a normal individual, or normal tissue
from the individual being diagnosed; and

h. comparing the level of expression of IGSF-9 or LIV-1 to that
obtained in the control sample, wherein said comparison results

in diagnosing cancer.

26.  The method of claim 25, wherein said IGSF9 fragment comprises

exons 5-10.

27.  The method of claim 25, wherein said overexpression is detected by

nucleic acid amplification or hybridization.

28.  The method of claim 25, wherein said overexpression is detected using

an antibody to IGSF9 or LIV-1, or an antigen binding fragment thereof.

29. A method for determining the prognosis of an individual receiving a
cancer treatment comprising:
€. obtaining a sample from said individual in need of prognosis of
cancer treatment;
f. detecting expression of IGSF9 or LIV-1, or a fragment thereof
in said sample;
g. detecting expression of IGSF9 or LIV-1, or a fragment thereof
in a control sample from a normal individual, or normal tissue

from the individual being diagnosed; and



43. A vaccine for treating cancer conprising the
pol ypeptide of claim41l and a physiologically
wacermbedsbe carrier. PCT/US2004/002044

- 109 -

h. comparing the level of expression of IGSF9 or LIV-1 to that
obtained in the control sample, wherein said comparison results

in a cancer prognosis.

30.  The method of claim 29, wherein said IGSF9 fragment comprises

exons 5-10.

31. A vaccine comprising as an active ingredient, an anti-idiotypic
antibody that immunologically mimics the IGSF9 or LIV-1 antigens or
fragments thereof.

32. A kit comprising the composition of claim 9 together with instructions

for use thereof to treat or detect cancer.

33. A method of treating a neoplastic disorder in a mammal wherein
neoplastic cells express the IGSF9 or LIV-1 antigens, comprising
administering to said mammal a composition comprising a pharmaceutically
effective amount of an antibody to IGSF9 or LIV-1, or an antigen binding
fragment thereof.

34. A vaccine comprising a pharmaceutically acceptable carrier and an
anti-tumor immune-response-inducing effective amount of an immunogenic
preparation comprising IGSF9 or LIV-1, wherein said immunogenic

preparation is capable of inducing an anti-tumor immune response.

35.  An antisense nucleic acid up to 50 nucleotides in length comprising at
least an & nucleotide portion of IGSF9 or LIV-1 which inhibits the expression
of IGSF9 or LIV-1.

36.  The nucleic acid of claim 35, wherein the antisense oligonucleotide

comprises at least one modified internucleotide linkage.
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37. A method of inhibiting the expression of IGSF9 or LIV-1 in cells or

tissues comprising contacting said cells or tissues with the nucleic acid of

claim 34 so that expression of IGSF9 or LIV-1 is inhibited.

38.  Anisolated nucleic acid selected from the group consisting of:

SEQ ID NO:3;
SEQ ID NO:5;
SEQ ID NO:12;
SEQ ID NO:13;
SEQ ID NO:14;
SEQ ID NO:15;
SEQ ID NO:16;
SEQ ID NO:17;
SEQ ID NO:18;
SEQ ID NO:19;
SEQ ID NO:20; and
SEQ ID NO:21.

39. A vector comprising the nucleic acid of claim 38.

40. A host cell comprising the nucleic acid of claim 38.

41.  Anisolated polypeptide selected from the group consisting of:

SEQ ID NO:4;

SEQ ID NO:6;

SEQ ID NO:22;
SEQ ID NO:23;
SEQ ID NO:24;
SEQ ID NO:25;
SEQ ID NO:26; and
SEQ ID NO:27.

42. A composition comprising the polypeptide of claim 41.

43. A vaccine for treating cancer comprising the polypeptide of claim 41

and a physiologically acceptable carrier.



