WD 2004/ 066933 PCTI US20041002044.. | COVPOSI TI ONS AND METHODS FOR TREATI NG
GANCER USI NG |1 GSF9 AND LIV-1 BACKGROUND OF THE I NVENTION Field of

| nvent i ano p6AEdozThe present invention relates to conpg@rh{?g @Cl fically
anti bodies and antigen binding fragnents, of |IGSF9 an ‘mét hods

df using said conpositions for the detection and treatnent of neopl astic
di sease. Cancer _is th 0 | eadi ng cause of death
in the Uni té@%@éﬂ%%n’%ﬁg%@m F@RWE?‘T éé CRERESING ¢ ot al
mortality. Cancer cells are dé@SR2AMYLI¥wo heritable properties: they and
their progeny (1) reproduce in defiance of the normal restraints and (2)
i nvade and col oni ze territories normally reserved for other cells. The

uncontrolled proliferation of cancer cells gives rise to a tunor, or

neopl asm [0003] Expression of unique conponents of nornal ceIIuIar products
by cancer cells, is t BAGKGREWMND QF BHEJNAVEINEIQNon whi ch tunor i munol ogy
is based. Substantlal and convi nci ng evi dence now exists that clearly
supports the concept that neoplastic transformation is associated with

ant i geni c Ridldndasentbor manmal i an cel | surfaces (Reisfeld, R A and Cheresh
D.A, Ad Imunol 40:323-377 (1987). To define a |large group of cell surface
antigens that appear to have, at |east, increased expression on human tunor

cel | goog]vari et".lﬁheqfreseﬁﬁi:ﬁﬂeﬁmmr@itéﬁt@%lﬁﬁodm@ bledeﬁidallylanﬁsﬁhléﬁ d, L.J.
Cancer Res 41:361-375 (1981); Rosenberg .) Serologic Anal ysi s of

Human Cancéd aafigenybinding fagmans, of AGST9 andeld ¥ds Rﬂdm@hﬁ) vsingich anti gens
are | G5F9 sgﬂidcoh‘l gs&l niﬂ)g(&l(]écg:%g?ﬁgﬁ%ﬁé tél 1*30}3 gtllc%lgtll, protein

super fam I'y, CREPEIE niruhogl o ®Bulin-1ike domai ns,
nedi ate both hOITDphI lic and het erophilic b| ndi ng. (Doudney, et al.

‘nom Cs %ﬁﬁ a% (2002)). "I mmunogl obulin proteins often nedi at e si gnal
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{6002]) Cancer is the second leading canse of death in the United States, and
accounts for over one-fifth of the total mortality. Cancer cells are defined by
two heritable properties: they and their progeny (1) reproduce in defiance of
the normal restraints and (2) invade and colonize territories normally reserved

| for other cells. The uncontrolled proliferation of cancer cells gives rise to a
tumor, or neoplasm.

{0003] | Expression of unigne components of normal cellular products by
cancer cells, is the fundamental hypothesis upon which tumor immunology is
based. Substantial and convincing evidence now exists that clearly supports

C 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 (Odd, 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, ef al, Genomics 79:663-670 (2002)).
Immunogiobulin proteins ofien mediate signal transduction between an



extracel lular |igand and second-nessenger cascades within the cell. As such,
many i nmmunogl obulin proteins have a transmenbrane domain and a cytoplasmc

car boxy-{w@y fhadsemequence that interacts with the intrag ,IUg%o%jr“ 2044
Anvi ronment . For exanpl e, imunogl obulin proteins with cytop RE recept or

t'yrosi ne ki nase or phosphatase domains exert their intracellular signaling
influence directly through their enzymatic activity, while others act by
associating with and activating intracellul ar kinases. Activation of

tyrosine kinases of the src fam|ly™8y i mmunogl obulin |igand binding | eads

to effects on the dynamics of the cell cytoskeleton, providing an inportant
| ink between cellular adhesion and cell shape changes associated with the
nmor phogeneexkitacelhlve higandsandf seepril-posicogaaastadpsrenihin {eGH] AGHRES,

i | obul i n. fam| mber ,9) i | _nember of _the NCAM
Subcl s ofpkeTHRENGGU RS ap LAt | GRS P4 G dur i ng

posi t i onal gl Blrbok frinthal Sebithis i HRYAGs LAY inttAenglaey. e al ..
Genonai cs 79:663-670 (2002)). A honoleg of IGSF9 is the protein Turtle from

Dr osophi | acaviraansyhs tFor | exdmt, immiunpglobslin i prateios avitheeplopbsmin . | n
addi tion, | GSE9 represent an i rtant candidate for involvenent in the
f ormati on éﬁﬁpﬁoﬁ{}g‘é’ﬁ?&n. Seoiorké]}?ﬁﬁ%?%a%ma’?ﬁrﬁﬁﬁ ﬁﬁ%ﬂ&{?ﬁ?ﬁ‘éﬁh ons of the
chr onosone g baA%tigfubRS dfechy Shibh oy uRnt ér&ﬁﬁﬁe a¥edty, i mEaer . CD

upregul ati on of ‘the expression of "i mmunoglobulin proteins is a conmon
obser vat i ohyiassotnating withrand sictivatthgriniracstintar kinases. tActivation ofityraliimy egul ati on of

cellular function _and the.ipvasiveness .of. neqpl.asi a 0006 W1l is an

est r ogen- r EJHFE" &heggﬁéatpﬂfépngéeg%ﬁg%%ﬁﬂ“ﬁ@g%@bﬁq fééf‘ecl%“'_r‘@’a_st_ cancer .
8ves_t | gat g ffandid Vol ! EACEHESelSn, iU GRIRart Mbortdnt il@etRba] | di ne-rich
oteln with a potential to bind and/or transport  Zn2} ions. Zr? is

activel y t cehdgordbesionandssllixhepo ghames aevbiatadewjthdhel marphegenetie and ef f | ux
use,it.is both essential and toxic to cells.

I(?a;: g?t | Y gioy %E%E%@%Eﬁf%ém&vﬁh’@m% (2000)). [0007] LN-1 is the only known
o oMoyl s Loy sl gkl BVl gL 10 1ot
the NCAM subclass of the immunoglobulin superfamily, which was identified
during positional cloning efforts to isolate the mouse Lp gene. (Doudney, et
al., Genomics 79:663-670 (2002)). A homolog of IGSF9 is the protein Turtle
from Drosophila melanogaster, which is involved in neural development. In
addifion, IGSF9 may represent an important candidate for involvement in the
formation and invasiveness of human tumors. Tumors with duplications of the
chromosome 1g22-q23 region are frequently observed, and moreover,
C upregulation of the expression of immunoglobulin proteins is a common
observation in human tumors, and may contribute to both the disregulation of
cellular function and the invasiveness of neoplasia.
[{0006] LIV-1 is an estrogen-regulated gene that is associated with metastatic
breast cancer. Investigation of LIV-1 structure has revealed that it 1s 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)).
[00067] LIV-1 is the only known hormone-regulated Zn**-binding protein.

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



-3- remains to be determ ned. However, certain Zn2+-binding proteins in
tsi ssue arrays have been linked to cell death and neuronal disease. BRI EF

SUMVARY OB > ackdYYENTI ON 100081 The invention general | X’gﬁﬁ‘"ﬁ’@i}ﬁﬁ@ﬁ i nter
t

gl ia, conpositions which can be used in the detection “of
ancer, and provides nethods for cancer detection and treatnent. [00091

Experinental results provided bel ow denonstrate that 1GSF9 and LIV- 1 are

differentially express d in various peoplastic cells. This differential

expression allows for |1 GSF9 and LIV=3-to act as targets for the detection

and treatnment of a variety of neoplasns including breast, colon, ovary,

|l ung and prostate cancer. [00101 The present invention relates to an

i sol at ed areniaisdip oy detetniigeth  Havaivay ceftaimgfneHbindieg pofteink it lisagsoci at es wi t h

either 1GSF9 or LIV-1 or fr t of said proteins. Mre particularly,

the isol at @Gayér]i‘ﬁ?’%h%ﬁplﬁ}ke‘zm?egg‘ﬂe%&WWOWFQ‘SWHT t hereof may associate
wth | GSFO between am no acids 2i to 718 as set forth in Figure 1B (SEQ ID
NO 2), between am no acids 21 to 734 of SEQ ID NG 8, the am no acids as set

forth in SEQ | D NOS: 2 BRIEF SIUMMARYLOF I'HIH 8IVERTIGN no acids 28 to 317, 373
to 417, 674 to 678 or 742 to 749, as set forth in Figure 22B (SEQ ID

NO 29)0008] 0011 1THé ehvieRNGN EdrRbaliysrefltésOtod idrachs compabitioh®whidhtaant i - | GSF9 or
anti-LIV-1 antibody or antigen binding fragment, wherein said anti body or

antigen bbnyresginf thagietastion angrirestmend ddonanter, ded provadesnmetbods forThe domai n

deleted antibho r antigen binding fragnment thereof may further conprise a
cyt ot oxic Caélég%?&ecl Hngn%}':rgftg}epéd enbodi nent, the cytotoxic agent is a

radi ofused] de. [ BRetimelitad radulits phdsRiR W¥low Abiohdtivite thantGEIomdornant i gen

inding fragnent of  the invention may al so be humani zed or primatized.
013] Theliag ehifi¢rontially edpsessed e yedaus veeplastiat¢eblodyThis diffetegaal f r agment

(her oot LR35 140 BP0l By IR BB, T, oo
Wi th | GSFOtredtmedivofla vaN¥dy 2A0A6PRHAS IndhdihBri0Y LORR0AYAry, lung and
prostate cancer. .

[0010] The present invention relates to an is;)lated antibody or antigen binding
fragment thereof which associates with either IGSF9 or LIV-1 or a fragment
of said proteins. More particularly, the isolated antibody or antigen binding
fragment thereof may associate with IGSF9 between amino acids 21 to 718 as
set forth 1n Figure 1B (SEQ ID NO:2), between amino acids 21 to 734 of SEQ
ID NO:8, the amino acids as set forth in SEQ ID NOS:22-27; or with LIV-1
between amino acids 28 to 317, 373 to 417, 674 to 678 or 742 to 749, as set

o forth in Figure 22B (SEQ ID NO:29). o

[0011] The invention is also directed to an isolated anti-IGSF9 or anti-LIV-1
antibody or anfigen 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 cytotozic
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 finctions associated
with IGSF9 or LI1V-1.



-4 [00141 The invention further relates to conpositions conprising an

anti body or antigen binding fragnment thereof which associates with | GSF9 or
LN-1. | ol preferred enbodi nent, a nmethod of tre ng a neopl astic
di sor der&{ééﬁ%{oﬁ@é”g a domain del eted anti-1GSF9 or anti -1 Szﬁﬁ’?"ﬁ‘(‘)‘ds"or
antigen binding fragment thereof covalently linked to one or nore

bi functional chelators. The bifunctional chelator is selected fromthe
group consisting of MX-DTPA and CHX-DTPA. [00161 The invention is al so
directed to a nethod of treating a ndmmal  exhi biti ng a neopl astic disorder
conprising the step of adm nistering a therapeutically effective anount of
an anti body or antigen binding fragnent thereof that associates with | GSF9
or LI{014] Sai d Tied hodntiey fifrthet Indlates ¢o opmpsestiamndanmisiig mg anatiiddgr apeutical |y

effective amount of at | east qQne _chenot her.apeut| ent _to said manmal ;
wher ei n sa?fcf‘nﬁlﬁ%fhg‘Pﬁ’éﬁgéJE@ﬁnEﬁ‘S&éﬁan‘éh%ﬁsg%? yﬁhﬁ@%ﬁ? o5 LYkt i gen bi ndi ng
frag t here dagﬂfpl, i; i tly. Ina ,
pr ef re@rn %%" enboggﬂnierﬁ%éf&gentl - %@Sﬁ%‘rﬁqg%@?d %E#{aﬁg’{%&n? I éﬁﬁggﬁ%{r&%mi gen '
bi ndi ng f r cgneizes sadenadndaictsd entdGSFIaomamivhllV-1 antiteely of antigeat ment. The
anti-1GSF9 and anti-LIV-1 antibodies qr. antigen binding fragnents may be
modi fied tRPIRgKIREEeR sy 2lRt) Bhlciage we_%ng@m&ﬁaﬂfurther
comprise Akt ot MefRHond: Mdibhy ESCIBLES oty LRVEBL) @PndittiNlar relates 1o

a vaccine for treating cancer conprising t pol ypepti de or
a fragnment MBGBETRR amh@HAX-DERYsi ol ogi cal |y acceptable carrier. In a preferred
enbodi nent, the_anti-cancer _vaccine_ conprises, amno acids 1 to 1163 or

am nol®8&6lys 21 The avengen il dyected oy method, ofjtepatag memasmapl D NO 2): or

m no aci dg,yk:4:9, 74 ] ' : ' of 3 to 417 of
@V | as s%%hh%ljgr%ha i%r?o@?%tgfr)g?%?gé( g%%)ﬁﬁﬁéﬂl\tlée 25'%'JEJ a@hg&gg'géégﬁlegz rzrlay further
conpri se | fhtfapewticalliN-ctfepiiyt hrdlosntl efSadantitwds of dintizpe birgkyy Gdgmenin addi ti on,
t he vacci ne na}(é{lurt her. conprise a physiologically acceptable carrier such

as an adj ulbsreet dhatapssosinies ik (R Papo il Valentald | |ethodgpay Jrehey r ed

prasent | e En Ryl Unr SRRLL TR BB R i o e

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. In a preferred embodiment, anti-IGSF9 or anti-
LIV-1 antibodies or antigen binding fragments are administered to a mammal
in need of treatment. The anti-IGSF9 and anti-LIV-1 antibodies or antigen
binding fragments may be modified to lack the Cy2 domain, and/or may be
humanized, and further comprise a cytotoxic agent.

T [0017] The present invention further relates to a vaccine for treating cancer

- comprising the IGSF9 or LIV-1 polypeptide or a ﬁ'agm;nt thereof and a
physiologically acceptable camrier. Ina pfeferred 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 annno 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



-5 relates to a nethod of using said vaccine to induce an inmmune response in
a patient in need of treatnent or prevention of cancer. [0018] The present
i nventi i directed to a nethod of detecting o ression of | GSF9
or LIV- %,9062?042% r%grrent t hereof, conprising: a. obtai n?"%?@%g%imé*f f'om an
i'ndi vidual in need of diagnosis of cancer; b. detecting expression of

| GSF-9 or LN-1, or a fragnent thereof in said sanple; C. detecting
expression of IGSF-9 or LIV-1, or a fragnment thereof in a control sanple
froma normal individual, or normal-¥fssue fromthe individual being

di agnosed; and d. conparing the |evel of expression of IGSF-9 or LIV-1 to
that obtained in the control sanple, wherein said conparison results in

di agnosi ngehénaera mgMod 9F ukingaarl enbiadi todnduce fantihgndimevespicnes jin @ver expr essi on
is detected by . nu‘% eflc acid anplificatjion, hybridization or by using an
ant i body tR§tiFdSR@ees of irqalmant of preyenten P&HCH: ndi ng fragnent thereof. In

anot nbodi : ek Sh fi : | Se n :.[,0020] The
presgﬁ?iiﬂnvent{@%gr%sgﬁrg at eésil tltg)agggane%o f%}!r %dg%eénr&% ﬁfﬁ{]&% Iel'é prognosi s of
an i ndi vi dwatexpession ofi iGSFanichf-1§ sreaframndnt demyf] commgrisigy: obt ai ning a sanpl e
fromsaid individual .in need of prognosis of cancer tLr_eat ment; ~ b.

det ecti ng expr é&ssi orPRFMINggEgmple irqiy an indiyvidyakinHsrdA diagrassft i n sai d

sanpl e; c. detecting,gxpression of IGSF9 or LIV-1, or a fragnment thereof in
a control sanple froma hormal individual, or normal tissue fromthe °

i ndi vi dual bei ng di agpasiagd exposkich oLIIRIR? onBIVeof #epmeidt therpsessi on of
|GSF9 or LN-1 to that obtained in the control sanple, wherein said
conparison results W24 s8R, prognosis. [0021] In one embodi nent, the

@GSFQ fragment £onpri$65ines0Rsss2onOf 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

d. 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. '

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

[0620] The present invention also relates to a method for determining the

O 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;

o

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.




WD 2004/ 066933 PCT/ US20021002044 -- -6 100221 The present invention also
relates to a vaccine that conprises as an active ingredient, an

anti-idi i body that immnologically mmcs the IGSF9 or LIV-1

ant i gens‘%’?ée Qogg‘%énts t hereof. [0023] The present inverGIEHSAPEYW204] stes to
Kits conprising the various polynucleotides, polypeptides, antibodies and
antigen binding fragnents described herein together with instructions for
use thereof to treat or detect cancer. [0024] The present invention al so

relates to a method of treating a neplastic C disorder in a mammal wherein

neopl astic cells express the IGSF9 or LIV-1 antigens, conprising

adm nistering to said mammal a conposition conprising a pharmaceutically

ef f eqbo22g anmountheOfresdhnt ditdniod YaldOrdl &S 8vabdive that Yonibiise B bAEN bi ndi ng
fragment thereof. 1n a preferred enbodi nent, a vaccine conprising a

phar maceutdctisg ingrefiers pan anttidiefypicemtibady that anmunelogisally arimics-the

response-i i ffective aapunt .of an.i nmmunogeni ¢ preparation conprising
| GSF9 or Eﬁé%@o?glg% glfgag?%ﬁ[?%edgse&lgﬁo‘-tumr i mmune response. [0025] The
pres quoz_zgnvent I'MHe PreBent! Bivehtsh lafsodfel@bd it SIIRE cOMBHShE W61 vhridpst 0 S0

nucl eotides in |ength conprising at | east an 8 nucl eotide portion of | GSF9
or LN-1 \M‘Pilﬁtfhwleﬁhﬁ?%i tpelyprptides r anfihogies oand @otigenrbipdivg 1 fragmentant i sense

"t omucl oalebae Hepdy P b TRESTRLER RSB oo RO TS o ot oo

of inhi bidah#ég the expression of 1GSF9 or LIV-1 in cells or tissues
conprising contacting said cells or tissues with said antisense nucleic
aci dd06¥Ht hat Therresest sventen pissreaiss 1o pwoethed of weathigtacncoplagtio61l The

resent inyention is further related to isolated nu L& aGi conpri sing
(Fhe vari ottt 4 fbantiioPheat Rishleeki sROAES BET68F av-1rcctnt

i nventi on dnfigadss Sohiplighe ddihidteei OloSsarHaial 2 ¢8hipdsivibh ebmpAsMAgi se SEQ |D
NCS: 1, 7, and 12-15. The present iInvention further relates to an isol ated

pol ypept i dePhanaaesyhipdly effntise ameaynt ef amagibody ty MeBFD or BIVdna@r 22- 27. The

present | nenLl il Gedgfledl Horbk. 2 A Bllined udBATLROE ARGYE: COTPYi Sing

=y

comprising a pharmaceutically acceptable carrier and an anti-fumor immune-
response-inducing effective amount of an Munogenic preparation
comprising IGSF9 or LIV-1, is employed to induce anti-tumor immune
response.

[0025] The present invention also relates to an antisense nucleic acid up to 50
nucleotides in length comprising at least an 8 nucleotide portion of IGSF9 or
LIV-1 which inhibits the expression of IGSF9 or LIV-1. The antisense

C. nucieic actds of the invention may comprise at lea,-st one modified
internucleotide linkage. Further, the present invention relates to a method of
hibiting the expression of IGSF9 or LIV-1 m cells or fissues comprising
contacting said cells or tissues with said antisensc nucleic acids so that
expression of IGSF9 or LIV-1 is inhibited.

0026] The preseni 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 o 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



WO 2004/ 066933 PCT/ US20041 002044. -7 pol ypeptides of SEQ ID NCS: 2, 8, and
22-27 and a physiologically acceptable <carrier. [00271 The present

i nvent i @ bdislosgosher related to an isol ated nucl eic aci hSi,ng short
formIGSF9-1g (SEQ ID NO 3). The present invention is lpg g{fg?%{og?déﬁ fo
vectors and host cells which comprise SEQ ID NGO 3. The present invention is
further related to an isol ated pol ypeptide and a conposition conprising the
pol ypeptide of SEQ ID NGO 4. The pres,Fnt invention further relates to a

vacci ne, as described above, for treating cancer conprising the polypeptide

of SEQ ID NO 4 and a physiologically acceptable carrier. [00281 The present
invention is further related to an isolated nucleic acid conprising |ong
f or m | GSFolypepBieg of SEQIIBNOSIRe8,aind 2817 andvaamitvisivtogienllysicsepiatde at ed to
vectors and_host cells which conprise SEQ ID NO 5. The present invention is
further réfdt%d to a conposition conprising the polypeptide of SEQ ID NO 6.
The gogsgnt i nvERt present Untdifion’ B! k@S tdatdd ¥ aEC isOBed SuéleRCidied above, for
treating cancer_ conprising the polypeptide of SEQID NO 6 and a '
physi ol ogiQ@mmma@@eﬁtfannglﬁsé@ﬂi%eﬁﬁ@&@ﬁoms@h@memt @FverHen B$ GURES [ 00291
Figures | A,and re the n eotide ((SEQ I D NO a at el (SEQ I D
NG 2) seqféﬁ?c%eéajt%% & Hﬁ%ﬂrsl J@?S?rcggf)@g‘("f 8???“‘?3 éﬁ@eﬂ?&%m\gﬂet he predicted
si gnal sedqienge ihvenfiohdis thighd edheticth exf rissiglel UpslypéRidRi And Sa under | i ned,
and the predicted transnenbrane domain is bolded and italicized. [00301
Fi gure 2 Sioowesitiangosmristyi EheNpelypeptideppbiSBQ IBhdI:Ag {The rresemt expressi on
profile of. | GSF9 det i,ned usi ng.the Gene ,Loqi atasuite. [00311
El qur e 3 JRiTOOR e LRI B e AR TRRE L8 PoriBABE ebRsmnel shows
GSF9 eXpr@&gjr@" W hbIgpéiiiel FWETQ PRMND:44RE RIS hcedptafft yCer al dehyde
3- phosphat e eh%r oggnggeﬂﬁ(ﬂGAPDl 1Q The cDNA\&gpa]tirgr%bl e? p?eser?t in each | ane
are as foldagws: (1) brain, (2) placenta, (3) lung, (4) liver, (5) skeletal

nmuscl 6) ki dne 7). - r eas, | e 9 S 10) , WO

2004 /@g%%BB PC%yS%%%;t dﬁ%%’ljl&)g ® fug’c%?sr Paated o a(n lsoial?gﬂuclei(c ac)id
comprising long form IGSF9-Ig (SEQ ID NO:5). The present invention is
also related io vectors and host cells which comprise SEQ ID NO:5. The

present invention is further related fo a composition comprising the
polypeptide of SEQ ID NO:6. The present invention further relates to a
vaccine, as described above, for treating cancer comprising the polypeptide of

SEQ ID NO:6 and a physiologically acceptable carrier.

BRIEF DESCRIPTION OF THE FIGURES

C [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 elecironic Northern profile showing the gene
expression profile of IGSF9 as determined using the Gene Logic datasuite.

[0031] Figure 3 shows IGSF9 expression in normal fissues. The upper panel
shows IGSF9 expression, while the lower panel shows expression of
Glyceraldehyde 3-phosphate dehydrogenase (GAPDH). The ¢DNA 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)



-8 prostate, (11) testis, (12) ovary, (13) small intestine, (14) colon, (15)
peri pheral bl ood | eukocytes, (16) positive control, and (17) negative
cont r ol .ywol-88 igure 4 shows | GSF9 expression in a n ovarian
t unor s;ﬁgfggﬁgﬁggcell | i nes. The upper panel shows |G§%3ﬁ§§%§§@§ n, the
Fower panel shows GAPDH expression. The nunbers above each | ane correspond
to ovarian tunor sanples as follows: (1) noderately differentiated

cyst adenocarci noma, (2) poorly differentiated papillary serous
adenocar ci noma, (3) poorly di f f er ent Bat ed papil | ary serous adenocarci nona, O
(4) poorly differentiated ettdonetriod adenocarci noma, (5) papillary serous
adenocar ci noma, (6) endonetriod adenocarci noma, (7) poorly differentiated
adenocar ci posgie, (Q)1) pesiisl y(18) féwrgn(13t emiaﬂ)aimitdstiad:,y(b@r ovisnadéhocar ci noma, .

9) Ovcar-3 cell .line, (10) P Ll | t trol, and (12
hegat ve. cosimial blaSg e ikoRY gt LbLP Stinsontel S0 Bt SPROr east turor
sanpl g@3and ”Bng*i]?éM @%@@ie@ﬁ@%ﬁﬁmmh% BaHJéi%f%Bﬁh cﬂﬁh?ﬁN) nor' GSF9

expressi on, whi the | ower gel 'shows GAPDH expressi on mal tissue,
(T) tunor $anaﬂe£eand Eﬁﬂbhntmﬂfhesaxppt pmeslrshows IGEF9 wpres:{iéaatme owe)

nfiltratin ct al nonm, t en infiltrati duct carci nonm,
I(pa!tl ent I Fﬂ}ﬂ G‘g‘gbﬁt@%‘&qs}? ! F Vf)lfa(i ‘T‘ uﬁ‘b‘ﬂﬂjct al | .
car ci noma, o&a%hl Sftinde) daffpidd T 34 ! TELGWEL af1)C ﬁé&&ét@ﬂﬂadﬁgé?é’ndai%ﬁt T) high

grade in situ & invasive ductal carcinoma, “(patien
adenocar ci owstemienéqaatingns, W (2 xedodyct aliffeedtidtedul paplliaxjaenomowd nona,

gPZé'ee.”Lt ra%qyeeagpﬂe@%cfﬂe ot Seaietg P By e 9GRS ASiBTBas on i n | ung
m)f . m%nﬁateah%de@%\gamﬁﬁl? ?ﬁ% Smphﬁu sdrQyer  panel

ows GAP e pr éssion nor ma | e. The tunor
sanpl es anale,vmeajcmama & elfdmkﬂemm addmtarenond) (Vnpoddy differentohict al

carci nong, ati ent el | eratjnizin ci noma, (patient C)
adenosqua O‘&aéP’BPWM q? er tlat@ﬁe?%‘h?fyzﬁeﬁgl DOGRENBRY  car ci nom,
(patient 5%9%599%%“\%31?%% ?I?J)CPRQF%H [1913325 DFb&ER Lo Van \/\5}1 EXpression
in colon tu The upper "panel  shows | 9 expr essi on, € the | ower
panel showsegaiPbebgrgdr essi on.

[6033] Figure 5 shows IGSF9 expression in breast tumor samples and

matched normal breast samples. The upper gel shows IGSF9 expression, while
the lower gel shows GAPDH expression. (N} normal tissue, (T) tumor tissue.
The tumor samples are as follows: (Patient A) mfiltrating ductal carcinoma,
(patient B) infiltrating ductal carcinoma, (patient C) tubular adenocarcinoma,
(patient D) infiltrating ductal carcinoma, (patiént E) mfiltrating ductal
C' carcinoma, (patient T) high grade in situ & invasive ductal citrcinoma, (patient
X) ductal adenocarcinoma, (patient W) mixed ductal' and lobular
adenocarcinoma, (patient GH19) high grade invasive ductal carcinoma,
(patient GI117) low grade intraductal carcinoma.
[0034] Figure 6 shows IGSF9 expression in lung tumors. The upper panels
shows IGSFY expression, while the lower panel shows GAPDH expression.
(N) normal sample, (T) tumor sample. The fumor samples analyzed were as
follows: (Patient A) infiltrating ductal carcinoma, (patient B) squamous cell
keratinizing carcinoma, (patient C) adenosquamous carcinoma, (patient D)
keratimizing 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.



‘WD 2004/ 066933 PCT/ US2004J002044. -9 Sanples are as follows: (1) grade 3
adenocarci noma, (2) grade 2 adenocarcinoma, (3) grade | adenocarci noma, (4)

rade 2 knoma, (5 colorectal cancer cell i 036
g WOSBRGRESS (5) | %ggﬁ%g&é%mé& ]

Figure 8 shows | GSF9 expression in human tunor cell |

anal ysis. Relative | GSF9 expression was determned in pancreatic

(speckl ed), ovarian (vertical lines), breast (diagonal down lines), |ung
(filled speckled), and colon (diagopal up lines) cell lines. [0037] Figure
9 shows the nucleotide and ami no actd~sequence of various c¢ |GSF9
constructs. Figures 9A and 9B show the nucleotide (SEQ ID NO 3) and am no
acid (SEQ ID NO 4) sequence of short formsoluble IGSF9-1g, respectively.
Fi gures 9Gample9arshew fdllowsuc(l9oraie (GSEQeh@aidndha,afd) gmimoZacid (SEQ ID

NG 6) sequence of. | on or ol.uble 1 GSF9-].9, ,r.espectively. Figures 9E and
9F show t eﬁﬁﬁ%‘t"f’ﬁ&ﬂ@%?@%"%"% (‘grﬁrﬁ@éﬁ&ﬁoﬁﬁﬁé"% 1 8) sequence
of long fofdidebth] cdnB8YeN P Sr116 €SPectively. Figure 9Gis a protein

sequence conparison of long and short formIGSF9 (SEQ I D NCS: 9-11). Figure

9H i s[00B& nucl eliginted skaueHeBFDExprassiar pbemap hirsar dedlr hmesofy RBSFO i n t he
regi on of ns 5-11 fromtu xenogr.aft sanples. (SEQ I D NOS: 12-15).
[0838] Figﬁéﬁ ﬁ?@‘?owsi‘gﬂwgD@ Xﬁwg?l%i‘gaso .tF’é’é’B iIHaPﬂqCEFaE‘RpressZad and
purified I@EE&&Q‘ RERh i(FGHcat URIES b%eoagggi]ig%:dﬁﬁpﬂ&&n fii'ﬂ@sg,s hedt(rid ong form

of soluble TGSF9-19g, respectively. igure 11 shows a Northern bl ot
anal ysi s ofpetidshoandcadomflisgonshgnidesy cabln@dO cel | |ines. The sanples in each

| f ol Lows: transfected wild-type CHO DGA4 cells; (2) stabl
crio siRFHE: not rBigiee> b 1y SEIEvEds Bihmisg, S Chermee o TEGER shot t form.
C&SW; (3) IGHBPEd e, FMrATXA ol 98 SEAR thEXBAIESRIGER N PH i@y M SOl ubl e

| GSF9-1g; (4) stable CHO 50nM ATTX anplificant expressing shoft form
sol ubl e | GeidQamhge 3 (SEQD NETHDseét8ce bbsboreXpre seiubly 1@SEP-Imr m sol ubl e

. RSB e OSSR R O 553 g e e
amino acid (SEQ ID NO:6) sequence of long form soluble IGSF9-Ig, '
respectively. Figures 9E and 9F show the nuclectide (SEQ ID NO:7) and
amino acid (SEQ ID NO:8) sequence of long form full length IGSF9,
respectively. Figure 9G is a protein sequence comparison of long and short
form IGSF9 (SEQ ID NOS:9-11). Figure 9H is the nucleotide sequence of
altemé,te splice forms of IGSK9 in the region of exons 5-11 from tumor
xenograft samples (SEQ ID NOS:12-15).

[0038] Figure 10 shows an SDS-PAGE analysis of recombinantly expressed

N 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 50M 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,




WD 2004/ 066933 PCT/ US20041002044 - _10 100411 Figure 13 shows a FACS

anal ysis of short form | GSF9 surface expression on transfected

GAL18- 1 esiygf MIX-anplified CHO D4 cell lines s i ng
short for m%%?%?égggl GSF9 surface expression is shown |n1‘;€ir3{wm§§wz§%:d CHO
B4 cells (DA4); (A18 resistant cells (A418); 5nM MIX anplificant (5uM;
and 50nM MIrX anplificant (50nM. [0042] Figure 14 shows a FACS anal ysis of
|l ong form | GSF9 surface expression ?@ transfected (418-resi stant and
MIX-anplified CHO D44 cell lines stab

| GSF9 surface expression is O shown in untransfected Cl AO D&X4 cells. (CHO ;
and 418-resistant cells ((418). [0043] Figure 15 shows a FACS anal ysis of
endogdfly | GSF¥igue f i ehoex pr §353$S)rania1y8i‘810bf ldBert t fomor IGBFY ssurfaoe cont r ol

Concent r at FBRENBm PRBSHTroet ARtk pR Tkt R 68l o, ( 00as)

Figure 16 %B@é"é%aﬁy‘éﬁﬁ:%@éiﬁ'g Mt fRRAICKTOS I%Fb@%ﬁc@es@&@s%ﬁmqashmumn tunor,

cell lines. Two different exposure tinmes are shown: 30 mnutes (left panel)
and 5 secomdsnmswtedﬁéﬂ@l D%ﬁmﬂm@@é&ﬁﬁiﬂandﬂanmlly)(ﬁﬂﬁb 50B | line wused

i h | I, f || -7 |1 5jig); (2
'c%se‘%‘ccel SR AT o7 P P SOPRENA AP UEF G- | GSFO (5 gy (3):
stabl gg G41%1§ﬁ9nﬁ1 %ﬁ@&@sa's'mé %ﬂaalsfsnar Noh&568m( B8SH) ; sutfdde MDA- MB- 468

breast cancer celT line (50 jg) 75-1 breast cancer cell line (50 9);
(6) NCI - 1t6pressar on tre:hﬂfedtaz{h@%&msmtmn:emﬂ MTX@H(}B@BQ)GHODG@W@I 3 ovarian

cancer cell 50 ¢ 8). PA-] ovari C C line (50 0045
Figure 17 élﬂg@@t@é{ﬁ){p&ﬂﬁ%@g@@k@@g EGSE? oi@’gﬁg ﬁ'ﬁg 4G5 ERE SS’%’B%?)ceI[I I}ne
ZR- 75 as Vighuah iR Qs Lasmengd| iougsen Ggeﬂo)craaacam.rés&%ﬂceﬁé gure 18
shows a FACS anal ysis of cell surface | GSF9 éxpression in Ovcar-3 and

| - H69 nulGABR)t unor xenografts and cul tured ceI | s. [0047] Figure 19 shows
an RT- anal ysi s of F9 ex t Vi v sages (PO and P1)
of LS ang \EISEEAS GHOPS GGy rodysi of Cedtbensus’ TRFE B8 6o 1 rom

mui ne xenoggabldon in NCI-H69 tumor cells. 2o control cells, an isotype matched

L ]

control antibody (2B8), and multiple concentrations of the primary detecting
antibody 8F3 were tested. _

[0044] Figure 16 shows a western blot analysis of IGSF9 expression in human
tumor cell lines. Two different exposure times are shown: 30 minutes (left
pane])'and 5 seconds (right panel, showing lanes 2 and 3 only). The cell line
used in each lane 1s as follows: (1) mock-transfected COS-7 cells (5 ug); (2)
COS-7 cells transiently transfected with full-length IGSF9 (5 pg); (3); stable

O CHO G418 clone expressing full-length IGSF9 (50 pg); (4) MDA-MB-468

~ breast cancer cell line {50 ng); (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).

[6045] Figure 17 shows cell surface IGSF9 expression in the breast tamor 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

Qvecar-3 cells derived from murine xenografis.

| y expressing the long formof |GSF9.



WO 2004/ 066933 PCT/ US2004/ 002044. 11 [0048] Figure 20 shows that alternate
splice forns of | GSF9 are expressed by nurine xenograft tunors. Figure 20A

shows PGRoBHRAMES obtained from (1) NCI-H69 tunor c LNe, Ovcar-3
tumor cell line; (3) NC -H69 nouse xenografl (4) Q/ca?-bg-"}n%ﬁ;ﬁ’e%éé%ograft;

and (5) negative control. Figure 20B shows a schematic representation

showi ng the alignnent of novel splice variants found in Ovcar-3 and NCl - H69
tunmor xenografts_ The upper diagram, ,shows exons 5-10 of known | GSF9
variants (short and long form. The Woner  di agram shows exons 5-11 of novel
| GSF9 isoforms. [0049] Figure 21 shows | GSF9 sequence alignnents of novel
| GSF9 isofonns derived frommurine xenograft tissue. Figure 21A shows an

al i gntA948] of t hBigupradQ shows thafpliconatn snlick domisdef 1684 3ene exessaddlyeot i des

1138-1155 of .t he ope r eadi fr cont@ini_ng, exons .8- al j.gqned with the
correspondinﬁﬂnﬁﬁ?qquﬁqrh “@’é’d{jeﬁ%&“‘fmlﬁwlﬁ(;ﬁé’ﬁ‘gi‘lg%ﬁ%iaéﬂ?ﬁ;%)l&ht expressed in
Ovcar -3 ansidificoHRhor XRNGHA (L) DVeRLS pﬁb@é@?ﬁﬁ%ﬁ%ﬁh@ﬁ@) dAbisgnment of the

translated am no acid sequence of amno acids 426 contained in exons
8- 11 al i gneehogiafin (rOcacdrmenssawnogratipand: (Shhegadye eomdrolf Fignre BBBuNi que splice

vari ants expressed, in.Ovcar-3 and NCl-1169 xenoqgraft.tumrs... The sequences
repr esent etf i ?I‘Fé’herﬁ"p?cgﬁ% engf}axgn.asgmyvg}g gb%:aﬁﬂﬂerﬁo% 0Pt PEEF9 (SEQ I D
NOS: 16 andyazhts fodad inS@AHLICAINNE BHBS Gurhé0RBnoMGRE - ThX 8pRadidramc! one 2 (SEQ
I D NCS: 17 and 23); (3) sequence obtained from Ovcar-3 xenograft, clone |

( SEQ | D NC#hwor8 exags 5-Af)of kpawn J6§HS vevarsh (shoriedd lengong).- HB® lovemogr aft ¢l one
1 (SEQ ID NOS: 19, and 25). ,(5). se . obt ai ned from NCl - H69 xenogr aft
clone 2 (S@@grlaﬁl S%:?ﬁﬁ'lé)a%&i ?é??vegxﬁgf%sog%ﬁ’é‘ensus sequence (SEQ I D NGCS: 21
and  2§p49] 0050] Fiph 2 EShodRAGEFY sédinds 8lidhiBers6f ffel HBSKPERXIFAsNO 28) and

Qprotein (SEQ ID NO 29) sequences of human LN-1, respectively. Figure 22B
shows t hedgrrvedifmethuing ¥ghogral iissuse . FipurediAdshomseanalignimeneof #et r acel | ul ar

dorm ne 1 SnobHIFE B8 BB ASuS A SUAET RSPy RIS, o , 21 0
show ng t hga@RB&frarRX BoRARIR eI 8-1 @ aBfndd\with URE RErEHRnERBSHPAI C datasuite.
sequence from the unique splice variants expressed in Ovcar-3 and NCI-H69
xenograft tumors. Figure 21B shows an alignment of the translated amino
acid sequence of amino acids 285-426 contained in exons 8-11 aligned with
the corresponding partial sequence from the unique splice variants expressed
in Ovcar-3 and NCI-H69 xenograft tumors. The sequences represented in the
alignment are as follows: (1) long form IGSF9 (SEQ ID NOS:16 and 22); (2)
sequence obtained from Ovcar-3 xenograft, clone 2 (SEQ ID NOS:17 and 23);
O ' (3) sequence obtained from Ovcar-3 xenograft, clone 1 (SEQ ID NOS:18 and
- 24); (4) sequence obtained from NCI-H69 xenografi 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
underiined, and the predicted transmembrane domains are bolded and
italicized.
[0051} Figure 23 shows an electronic Northem profile showing the gene
expression profile of LIV-1 using the Gene Logic datasuite.




WD 2004/ 066933 PCT/ US2004' / 002044 -- -12 [00521 Figure 24 shows LIV-1
expression in normal tissues. The upper panel shows LIV-1 expression, while
the lo 4e;+ ggows GAPDH expressi on. The eDNA sanpl o5 resent in each
lane are a5 TOITOWs: (1) heart, (2) brain, (3) pl acent%,ngﬁao‘”F’ﬁﬂ?ﬁf‘" (5)
tiver, (6) skeletal nuscle, (7) kidney, (8) pancreas, (9) negative control,
and (10) positive control. [00531 Figure 25 shows LIV-i expression in breast
tumor sanples and natched nornal breast sanples. The upper gels show LIV-1
expression, while the lower gels shbi GAPDH expression. The arrowhead on
the right of the figure denotes the anticipated size of the LW1 PCR
product. The tunmor sanples are as follows: (1l-patient A) infiltrating

duct af0say ci nomiigufe 24 shévenLIV-B) exippddsichriathongaldissiial Taamppegimel ( 3- patient .
C) tubul ar adenpgarci noma, (4- patient D) infjltrating ductal, K carcinoma,

(5- pat i ent SEYW§ ﬂﬁ'ﬂt exprssiigng gl the dawes prseh shewes GARDE XpIsse8r nal |

7-pati ent - nat | - patient |, .
(107 pat § et DNA Biyplé Rt S LackladtOhbR: uobd; BFEEL OPbOSR ) -
(13- pat i enplacam), (4) Gingg(HdéverniGskeletatl ke, @alkidnrg€8) pakérean)@®) ent GL7) | ow

grade intraductal carcinom, (15-patient X) ductal adenocarcinoma, (16-
pati ent W Degatiug conftalaInd{d8) posieonti@bnocar ci noma, (17-patient T) high

gr ade 4 itu &g Y trak; .o, - (18- i mal ,
(1o plBaf " o 7FIeNE ey SndE Y PO GRAR. i bReab B ol R N
(22- pat i entmalghet @614l brédBanidga tlihg eippaieldhowalV -( Z4prepsich,twiié control .
[ 00541 Figure 26 shows LW1 expression in colon tunors. The upper panel
shows LI V- iheelwﬁég@lscﬁhpvvvﬁﬁwff gEDTESiEE Tharstovdivadeonchpmight op s si on-

Sanpl es ar . ) . d [
gﬁoc:tr Ci %gﬁ% &%&%g@%l%ngégrogﬁﬁ%%ﬁfmﬁ&g g eg'%%érr ci noma, (5)
ol or ect al sgapleetrecsl ﬂollbivaﬁglkjﬁﬁeﬁﬂﬁ) i f@ratdes Htdt¥lecaganéma) (2-patidn{ 7) negative

control . WD 2004/ 066933 PCT] US20039002043 -- -13 DETAI LED DESCRI PTI ON OF THE
| NVENTI ON  FoomBhrafing j ductal gpecinaped, Garatienle Cp taulan adenpedicinema; 4t t he | GSF9

and LIV-1 patient D) infiltrating ductal carcinoma, (5-patient E) infiltrating ductal
carcinoma, (6- patient A) normal, (7-patient B) normal, (8-patient C) normal,
(9-patient D) normal, (10-patient E) normal, (1‘1) negative control, (12)
positive conirol, (13-patient G19) high grade invasive ductal carcinoma, (14-
patient G17) low grade intraductal carcinoma, (15-patient X) ductal
adenocarcinoma, (16- patient W) mixed ductal and lobular adenocarcinoma,
(17-patient T) high grade in situ & invasive ductal carcinoma, (18-patient

G19) normal, (19-patient G17) normal, (20-patient X) normal, (21-patient W)
normal, (22-patient T) normal, (23) negative control, and (24) positive control.

[0054] Figure 26 shows LIV-1 expression in colon tumors. The upper panel
shows LIV-1 expression, while thé 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. ' ‘




gene are differentially expressed between neoplastic cells, especially

reopl asns of the breast, ovary, colon, lung, and prostate, and nornmal cells.
Over expr IO t hese genes can be used as a marker f : Jhis

i nfor rrat‘?@?b'g@r?g 58 utilized to make di agnostic and ther%%ﬁﬁagﬁé%%‘g‘éﬁ't S
gpecific for both the genes and their expression products, specifically

anti bodi es and antigen binding fragnents thereof. It can also be used in O
di agnostic and therapeutic Methods that will aid in providing the
appropriate ‘treatnment reginens for ~dancer patients, especially those having
breast, ovary, <colon, lung, or prostate cancer. Antibodies of the Present

I nvention [00561 Peptides fromI|GSF9 or L1V-I can be used to raise

. pol yclonal and nondBHIGAEDPESCFIPEON DR TPEINBMANTIENt i on i s predi cat ed,
at least in part, on the fact that antibodies or antigen binding fragnments

whi ch [8055] | MUITPiLaWidcs Gervd dftha Hre@RNIVIEEAE iRt €6k YELTFD ageplrest i c cel I's may
be nodified or altered to provi de enhanced bi ochem cal characteristics and

i nproved efgeneadsy Whlereniddly i sxpraseedapeaiveen praspbigat scalls. cespedpllpati ent s. '
Preferably, t nodi-f, e tibodies wi]l be associated with a.cytotoxic
ngent - susirReg ghine iy %85 e bisgr Snd PEREAERY Nl ol e L o m

"anti body"” @wersigRsksarst the@keids ¢ bembaPab Qbmhiier HP ot esTaed

i mmunol ogi cal Iy "active portions of inmunoglobulin (1g) nolecules. Such

ant i bodi es ihfecinglgen cpytbeaptilipst 1o i mike diagpostisoryd | therapsuticnteagenitonal |
chinmeric, singlke ghajn, Eab, Fab' and Fab'2 fragnents, Fv nd.an Fab

expr essi on SPF‘%#‘%@F %’%hgghr?erggﬁlffs gﬂgaﬁ][efrbgwe%‘frgé’ﬁ? ucgsbt%{eﬁ@&%ﬁ‘ om humans
rel ates to mfijodits bh® 26lid&s Bmdh@Cfrabfithts | ®éveof. Ot 3B8l Al@Dbe WbE M di ffer  from

one another by the nature of the heavy chain present in the nolecule.
Certain cl abismestimend theppraiis Bistheds wkdt| willsaid lin grovidjag the ggzoprisiel ot her s.

EUr t her nor LN _humans he |ight ..chain mav..be a kappa,chain or a | anbda WD
50041 06605 bR ea B GhGranbd Pabis, SoRtufole S0RE LFARL r8hant | hodt os
i ncl udes a JoRde hdCer prostalelcafidtgh cl asses, subcl asses and types of antibody

speci es. [0058f It has been shown that fragnments of an anti body can perform
t he

Antibodies of the Present Invention

[0056] Peptides from IGSF9 or LIV-1 can be used to raise polyclonal and
monoclonal antibodies. The present invention is predicated, at least in part, on
the fact that antibodies or antigen binding fragments which are
immunoreactive with antigens associated with neoplastic cells may be
modified or altered to provide enhanced biochemical characteristics and

O improved efficacy when used in therapeutic protocols on cancer patients.
Preferably, the modified antibodies will be associated withﬁa 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




function of binding antigens. As used herein "antigen binding fragnents"”

i~ncl ude, but are not limted to: (i) the Fab fragnent consisting of VL, VH,
CL and l,.d ins; (ii) the Fd fragnment consisting of the VH and CHI

domai ns;‘%(zi']l&!{?@:ﬁe Fv fragment consisting of the VL arfEVHEPHSHM2AY 6t a
single antibody; (iv) the dAb fragment (Ward, E. S. et at, Nature

341: 544-546 (1989)) which o consists of a VH domain; (v isolated CDR
regions; (vi) F(ab')2 fragnents (vi iﬁ& single chain Fv nol ecul es (scFv),
wherein a VH domain and a VL domai m¥re |inked by a peptide |inker which
allows the two domains to associate to form an antigen binding site (Bird,
et at, Science 242:423-426 (1988); Huston et at, Proc. Natl. Acad. Sci. USA

85: 5879- 5883, 1REB}ence teir Jo ditibpeies inctudel AGkRrereB a6 A1l RucHlbiages, .
(PCT/ US92/ 09965) and (i x) diabodies, multivalent or nultispecific fragnents
const r uct edtbslpsigs gad ipes Bhatinod ANBSB4; P. Hol liger et at, Proc. Natl.

d. by ' - 1,50l ide of th
et OSH my b P o g A7 freneogt st BOUP I RROHRCRE OF 71 Lgnent

t hereof , afieicadidiof itdidihg YantigehshbAsuasd h@reingCapigeh eiadihg Foagnasts hat .
i mmunospecjfically bind the antigen, using standard techniques for
pol ycl onal ingldeniH e apfalimipd Fcbdgyﬂl Fab fregmenhcompisiing of Vi, Vem§ih protein can

be used or t 4 y.ek: t i ti OV tigenic _.peptide
fragmont o S e AT AT S BER B BN G b maREE Dot ce
fragment C?Mk%ﬂiﬁ@ﬁ:ﬁéﬂﬁ&&kisﬁn of the \ACAdl V2 abaikis 00h sinBR: Afibbdy;aci d
sequence of the full-I enrgth | GSF9 of LIV-1 proteins, such as the am no acid

sequences Gnbthe dAb fpgroed Wapd, BES. epl., Ypture SBI:564-54081988POvhibhNes: 2, 4, 6,
3, 22-27, 2 d TRAS it CER f h_t.hat.. ti bod
| i ced” agarnsFRofa 08 abRERTRASRIRCA COARI<eRRR; (CKER o, BRI e F o~

“engt h progiggla chsinV¥ Mokdilel (@FWE Mhakdata €9 AbhaiSaidne Ve plohRRearcPr ef er abl y,
the antigenic peptide conprises at |east 10 am no acid residues, or at
| east 15 bekaddYae peptidedinkgewhichrallgws| the svo domaisiie agwictils wsfomes, or at

ot %0, Mg, VR ORISR ST OB HARERY, o
enconpassegl,, rokhFafinddgle SEL U85 :8879-5888 (198BPN(vai) bighi¥i®kinklkV-1 that is
chain Fv dimers (PCT/US92/09965) and (ix) diabodies, multivalent or
multispecific fragments constructed by gene fusion (W(094/13804; P. Holliger
et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993).
[0059] An isolated polypeptide of the invention may be intended to serve as
an antigen, or a portion or fragment thereof, and additionally can be used to
generate antibodies that immunospecifically bind the antigen, using standard
O techniques for polyclonal and monoclonal antibody prepa_ration. The full-
length protein can be used or, alternatively, the invention provides antigenic
peptide 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, 218, or 22B {SEQ 1D 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.



| ocated on the surface of the protein, e.g., a hydrophilic region. A
hydrophobi ci ty analysis of the human I GSF9 and LIV-1 protein sequences

(Fi guresy, @qd(%gB) has i ndi cated which regi ons of th‘?'?fi‘ are
parti cuI arly rophilic and, therefore, are likely to enco e sur ace

resi dues useful for targeting anti body production (Kyte and Doolittle, J.
Mol . Biol. 157:105-142 (1982)). Therefore, preferred epitopes enconpassed
by the O antigenic peptides are regions of IGSF9 and LIV-1 that are | ocated
on its surface, for exanple, fromabbut amino acid 21 to about amino acid
718 of |1 GSF9 (Figure 1B); from about am no acid 21 to about am no acid 734
of 1GSF9 (Figure 9F); the am no acid sequences as shown in Figure 21B; or
from [M60Lit ani o oo Z&ibodisditst ofathe onsgitdn3 1%, lefasbmnabepntomm no acid 373

to about am no aci 3) 4%1? I}r om about am no. ac%tgl (ggé) ﬁ? am no acid 678,
or from aB¥SEPAHCAPYRE FniaSs & ¥ LiRen AclPrPaer LV 24I5(Fi gure 22B)
(SEQ I D 14025i¢d 4on Othe Ssurfle 265 RE ];?r%@em [ @%61]1 Eﬁfrofﬂﬁﬁc pfe%ﬂh‘x‘:t i gn of

pol ycl onal anti bodi es, various suitab host aninals (e.g., rabbit, goat,
nmouse or ohydrpphrdbgrl ;ulam}ys bé thmhummzd&‘SlE? andnbN64 - protegn isequentdsons wi t h

| GSF9 or LLV-1 ynt h rlats . derjvatives, .or fragnents

t her eof . A@{%ﬁgﬁ@g 592% 551:1!‘? di)l LGSR Otéli‘FSEd?fP:‘;ﬁ“ﬁ or exanpl e,
the nat ur ablycOaayHe: dgﬁlﬁénﬁﬂﬁ %&efﬁf@ta?é Rkeld toCHRHAL RlibeS¥alNGsST zed

pol ypepti de repr esentl g the inmunogénic protein, or a reconbinantly

EXD: ﬁssed pefylpfapt tketing anhbodgnpwdug:mn ?(]gﬁgﬂlﬁl Boohitledﬂ’rmvtaﬂiolt Eer eoft ]
urt her nor 0 e_.conj uga 0 a secon ei.n known to be
i munogeni 25 Zlmf“ I]igi réﬁ@? mipﬁﬁfoir%%ﬁ?? eplygpgmnggmgqtssgtggw M¥munogeni ¢
roteins ipgldide ﬁ%;}ndéi %ré’%géﬂs%ftﬁﬁis S‘Daﬁ@ﬂl‘ﬁ Ptha{t'dfp%céﬂéﬁgﬁﬁ%m n, serum

alibum n, bOVI ne thyrogl obul in and soybean trypsin 1nhibitor.
pr epar at | osurfamn, fourdkhmplel tﬁ@kmdmmrmaﬂq) avidnll td\/dmud)lamlmdpadaﬁﬂsof used to

i ncrease t nol o response. i ncl. t are. not te
Freund' s (E@W ggl %c‘lﬂ’rﬁ’i’ Yl §ming; 3 §? et utgmbn 4n‘if(rjn hydr oxi de),

VO 2004/ 066831 ﬁﬁ%ﬁﬂe’@? DAd HaldAtia seqti!n@ad}!Ehs &W&m\%l(@@%h@f #bmli pi d

A-synthetic tre ose di corynomycol a
about amino acid 28 to about amino acld 317, from about amino acid 373 to

about amino acid 417, from about amino acid 674 to about amino acid 678, or
from about amino acid 742 to about amine acid 749 of LIV-1 (Figure 22B)
(SEQID NOS:2,4, 6, 8, 22-27, or 29).

[0061] For the production of polyclonal antibodies, various suitable host
animals (e.g., rabbit, goat, mouse or other mammal) may be immunized by
one or more injections with IGSF9 or LIV-1 peptides, synthetic variants,

O deri;fatives, or fragments thereof. An appropriate immunogenic preparation

| can contain, for example, the naturally occuiring immm;ogcnic protein, a
chemically synthesized polypeptide representing the immunogenic protein, or
a recombinantly expressed polypeptide of the imunmumogenic protein, or
fragment thersof. 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),



[ 0062] Pol ycl onal antibodies directed against I1GSF9 or LIV-1 can be isol ated

fromthe imunized mammal and further purified using techniques well known
in the , affinity chromatography using protei ein G
[ 0063] iblzzbl"tg g%r%esul ting anti bodi es may be harvested Q(F@Hg{oﬂ%@é fum of the

mammal to provide polyclonal preparations, it is often desirable to isolate
i ndi vi dual |ynphocytes fromthe spleen, |ynph nodes or peripheral blood, to
provi de honmogenous preparations of npnoclonal antibodies. Preferably, the

| ymphocyt es are obtained fromthe spl®en. [0064] "Monoclonal antibodies"
(MAbs) as used herein, refers to a population of antibody nol ecul es. that
contain only one nol ecul ar species of antibody nolecule consisting of a

uni que | i gMPIGTBIM (genephpsaiduglt Lipidl Assyuttictio @rcdheloyy dicohaiomygelae)pr oduct . I n

parti cul arél#he %Wnentarity determ ning regions of the MAb are
i denti cal BRP nol ecul es of the population. MAbs, thus contain an

antig { ndi Ngpsi ] o - ) ity E epi t ope of
the aRRSELn char arFEprLaRmREico s AR ARRRATARTD oIy FoRpbt isphatt | B8 ' The ©
this well Koowthepimmaswed Knlrhatal ehdafurtheNpurified 2BGi1gl Shhib@éd )welk he
relatively short-lived, or rtal, |ynphocytes froma manmmal whi ch have

been i nj eckKBIVinthe g SHefues agg@tY cremalgar iy singRIPeH AP 1ine (e. g.

a ny cel | whi; ;| R I "@‘lgﬁi s" which are
bot h ﬁir(r)l@rg?t al amﬁiég%%B‘fsgﬁé‘ﬁp*b‘ggﬁ‘f&%?ﬁ‘é‘pif’ﬁéﬁg’ee%@?if@’é‘?F'i‘/e co eg?g{ngtii body of the
B cel | . Theagesallibi movidg pdlytdomal reegatign] &disi often ésigble @eReltec sStrains by
sel ection, _dil.ution, and regrowth wth _each individual strain conprising
specific g%@d%ﬁmﬂ@oﬂﬁsr%méw girlegn. dymph sodes nRsaipherabbbwr: 9y bri dona
cell's thus,prenar . ' L k-abl medi um t hat
ef er abl yplct:b{)nt alc%go%%gu% %@2%%%@%%@%@%1%? U?‘?\lﬁ%}b?{efgﬁéhgggfeovw h or
SUrvival ofymigtecyiel asediaimal fmhahe splednoma cel | s. Those skilled in the art
Wi | | aqoogr eciate_that reagents, cell lines and nmedia for the formation,

sel ectilffl and griRpacieral ppibedienmddAba) 28 ypedehcaria) 1eferain? PARNEITY om a  nunber
O s an s PR RSB P et WS e ek ol Y0
cell's are grodewnlgednsisisg af & dmiqwe light chain gene product and a unique heavy
chain gene product. In particular, the complementaﬁty determining regions of
the MAb are identical in all the molecules of the population. MAbs, thus
contain an antigen binding site capable of immunoreacting with a particular
epitope of the antigen characterized by a unique binding affinity for it.
[0065] In this well known process (Kohler ef al, Nature 256:495 (1975)) the
' relatively short-lived, or mortal, lymphocytes from a mammal which have
O' been injected with antigen are fused with an immortal tumor cell line (e.g. a
myeloma cell line), thus producing hybrid cells or "hybricfomas" which are
both immortal and capable of producing the genetically coded antibody of the
B cell. The resulting hybrids are segregated mnto single genetic straims 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,

~



production of MAbs against the desired antigen. Preferably, the binding
.specificity of the nonocl onal antibodi es produced by hybridonma cells is

det er m R@fhob¥odsbanunopreci pitation or by an in vitro a8SgisgHéddeas .

radi oi nmunoassay (Rl A) or enzyne-linked i mmunosorbent assay (ELISA). After
-hybridoma cells are identified that produce antibodi es of the desired
specificity, affinity and/or activity, the clones may be subcl oned by
limting dilution procedures and grpown by standard nethods (Goding,

Monocl onal  Anti bodi es: Principles and Practice, pp 59-103 (Academ c Press,
1986)). It wll further be appreciated that the nonoclonal antibodies

secreted by the subclones may be separated fromculture nmedium ascites
fluid or sEHOIWS ByediaielRichnEe iridpmaseslisnarp Bewtg Bsassar & for
exanple, p L0 d apat he-chr gr el e rophoresis,

di al ysis on%tgﬁ %tlfbﬁfla\ ?i;/ ﬂ%ﬁ# %ﬁé@g@%pﬂ%}r dt %’gg%ﬁkﬁg%\é%ﬂﬂe{rhgi #\ﬁﬁ € term

"rodi fi ed grkcifleigyof sheakdonbelohsll dntitddissaprodised BytliybedymaoselBnisi gen bi ndi ng
fragment or reconbinant thereaof, inmmunoreactive wth either IGSF9 or LIV-1
in which afleteiggiged by pmpunepregipitaien OF bibrdl 8t Wike asedhstusht 2% dgi on donai ns
has been d - r 1 i i bi ochem cal

(R REaR50 I Br BT ERNR Bmbodlitht doeay (BTERS

characteristics suc ocalI Zation or serum
hal f-1ife wienhybriganedeld b rRlewhifidd thau padbduee eartibodied of Yheo Hesimg@pr oxi mat el y
t he sane binding specificity. In preferred enbodi nents, the _nodified

ant i bodi esSRECIGHY, atfiwatyand{of ARy rihe slpmecs mayehes subslogsd bydimimgone of the
oo vy ]
const ruct s R pfUEbALES an ol buP HERBRE InRhod I odthE MBI LD 1o

of the codsalibodies: Fgimeiplet aid\Praode,fpedo-108 i(Aosiemit E’kesb,élﬁw))et fid and even
re preferably the entire CH2 domain will be deleted. As will be discussed

n  nore d&ithifprthen bryaprrgepted fthaththegmeneciena) antibedies segpoted &y b be

fabricated ols r Of,.: i body using
wel | knomSﬁ{%o@%%l q e%gﬁgﬁéﬁ%oé@&%ﬁl elgﬁl‘l %&?ﬁeﬂué@tacr r\;eég hﬁ%’pr eci ate that
t he conpouosisenticlpPpwifidatinogs prodedmehosiehobs,t er pxaspld, protdntA on are useful

for treating_any W) 2004/ 066933 PCT/ US20041002044 -- -15 .
hydroxylapatite chromatography, gel electrophoresis, dialysis or affinity

chromatography.

{0067} As used herein the term “modified antibody” shall be held to mean any
antibody, or antigen binding fragment or recombinant thereof, immunoreactive
with either IGSF9 or LIV-1 in which at least a fraction of one or more of the
constant region domains has been deleted or otherwise altered so as fo provide
desired biochemical characteristics such as increased tumor localization or

N reduced serum half-life when compared with a whole, unaltered antibody of
C/ approximately the 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 fiom a whole precursor or parent anitbody 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



neopl asti c disorder, tunor or malignancy that exhibits a pol ypeptide of the
present invention. As discussed above, the nodified antibodies of the
present i Ypr | are i nmunoreactive with either 1GSE9 or LN-1. That is,

t he anﬁyggﬁ@@%ﬁﬁ?ng portion (i.e. the variable regiongﬁTqﬁﬁmmmF%ﬁbfive
fragment or reconbinant thereof) of the disclosed nodified antibodi es binds
to either IGSF9 or LIV-1 at the site of the malignancy. Mre generally,
nodi fied antibodies useful in the present invention nay be obtained or
derived fromany antibody (includi-dgthose previously reported in the
literature) that reacts with |1GSF9 or LN-1. Further# the parent or
precursor antibody, or fragnent thereof, used to generate the disclosed
modi fi ed amdopleii disordry, faenodori malignahcyrdimt exhibi®rd polypeptiiei aethe non- human
primate or primatized. In other preferred _enbodinents the nodified

ant i bodi esPIEfent HVERHQIs of d}Sﬁ‘ésé?ﬂ teyently medfpd pabaisitidhe REESFDtant i body
construct s, (el 85 4 inghR6\ONG | Aokt SosP or 10py O-ASP0180 oh i 5
erein rence

i ncor por at'ed yrefe aving altered const'ant dofrai ns as

descri bed dutipen bindGgngatival.¢. \the aagatié rédias er inprsorhctianfrhgpeites nodi fi ed
in accordance with the teachings herein are conpatible wth this invention.
[ 00691 Thetiisappbivanttheregborictbe sisclofed predified aphhodies Bndpieridhbanl y associ at e

11 a0 ot RSP A oLl AR or b Dpplgagissed 1 some

detail below, "t Ies pres on may be

derived, geibediet askialinfiRbprescat Btehticiiinman be 0bRil i@ dedvdfro@fangnt | bodi es
that react with [IGSF9 or LIV-1. In preferred enbodinents, the nodified

ant i bodi esanfibpdy Gacludiagithesg presionsly: spaoad Heibetliteramy)i thelaesaiywitkchni ques

(ol et ot or IR RopEanyEr A thet 08 el IR bFBRAS Bbod R U RaBRBR T2 TCr ot o

Such as regeref] wed ungaidrhte the fdescidved endBfiéd abfilfddiss mas bel mlnike exenplified
bel ow, one skilled in the art may readily isolate the genetic sequence
cor r espondigen, chitaens; dnieasizeda Rep-dpmag Grranaat o pgnstizedof In dbesubj ect

modi 1 4 MErRehcaDGimd B HoBRRaRE 5T TR UL pB e area that
the nodi fi @inmideishod snirayitidyonsesteduands HapdiscRAedh UB. Fak.ni cal or
commerci al_scal e using wel]-established protocols. WO 2004/ 066933
PCT/ US2004N002¢#2,019gwhich is incorporated herein by reference) having altered

constant domains as described herein. Consequently, any of these types of

antibodies modified in accordance with the teachings herein are compatible

with this invention.

[0069] The modified antibodies of the present invention preferably associate

with, and bind to, IGSF9 or LIV-1. Accordingly, as will be discussed in some
C detail below, the modified antibodies of the present invention may be derived,

generated or fabricated from any one of a2 number of antibodies that react with

IGSF9 or LIV-1. In preferred 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. Tt will further

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

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



[0070] In selected enbodinents, nodified anti bodi es useful in the present
dnvention will be derived fromknown antibodies to IGSF9 or LIV-1. This may
readi ly be acconplished by obtaining either the nucl eoggd @030 acid
sequencw(b?"of’?f@g}éar ent anti body and engi neering the n‘gﬁdél’ﬂlﬁ%%'?l onsﬂgs

.di scussed herein. For other enbodinents it may be desirable to only use the
antigen binding region (e.g., variable region or conplenentary determ ning
regi ons) of the known anti body and C@Ubi ne themw th a nodified constant
region to produce the desired nodifie€d anti bodi es. Conpatible single chain
constructs may be generated in a simlar manner. In any event, it w.ll be
appreci ated that the anti bodi es of t(ggggresent invention may al so be

engi N987@d  t o Imnprlesied gmbpdimeptsyme anfibediemygptni 1 the presérd conmon in
the art. FQr X i fied anti.bodi e h ent, i nvention nay
be derive g?ntﬁ)f“g‘%ﬁi g%tdé'ggffd:% Va gﬁ%&%‘%‘g‘“ﬁ?ﬁ‘a@ ]E%/P? %reg‘ﬁ? ungh'is zed or

chi mer i zedmay beadily beRetdmsiikhad bl bbifhg eRRG | thé fidledtidebrRhEAGREAI Nventi on may
be derived from and/or conprise naturally occurring nurine, primate
(i ncl udi ngsequenss) obrthe opasent palihasdyi and nengrsesingl thenmodiinatiens @i neri c

ant i bodi es,. _hu 4:) nt i.bodi es... pri.matize nt. i ies, hispecific

ant i bodi esd%?us ?Hnibel%%lgb I@Ir N theém%@gﬁ@elﬁgﬁ&?yug? gesé?g@&f’lo Hofinor eact i ve
fragnents ﬂiﬁg@ﬁ%&iﬂ@%%&@@&é.,l vhrlaild debiof ort edniglémaitiryb@démsn@scussed.
above, it may be desirable to provide nodified antibodies derirved from or
conpri si ngregieekgehnthli newmgantibedy end combinsyibbmawith bodpdisicd enrstanted usi ng

i nmuni zati on. coupled with , co n i nol ogi cal- t echpni ques dj scussed above.
[0072] In @ﬁf?@rtoégﬂg%ﬁeith?gegﬁ% s%n%éﬁﬁe%n Sprﬁ_EtheﬁFénéféé’lP?l@q nonocl onal
ant i bodi escdBiudts niSa6k lo¥ndriell 3h e siaiithr SRAMSHC 6 aM§i Rent, GOWYIEBLI onal
®ocedur es (e.g., by using olTgonucleotide probes that are capable of

b ndi ng s peawirediaied thyt the agbbredicscofdbel pregent ievention agalsolbiegingingergiins of  nur e

anti bodi es) .. Thevé S Ima}t eﬂg a dces bcl oned. I%ébri.doma cel.l s, ser,ve,as a
preferred SotMe& ottt PAUOEEUGHE 35 15 REVBRA hale AL Sﬁoéced into

expr essi onex4afilQ) the nWdifdd aftdoliies bf theaprb@f iSebniibh Mmay K@dKRHIgE Or
eukaryotic host cells such as E. coli cells, siman COS cells, Chinese

Hanst er Ovébyicat¢diiom eatihosliesr thal bavenbeaschursanizedt ordehimerizast hdbus,.se produce WO

2004/ 066931%051 eﬁua%%ggéi%so %grgs%s‘%ent with present invention may be derived from

1€

and/or comprise naturally occurring murine, primate (including human) or
other mammalian monoclonal antibodies, chimeric antibodies, humanized
antibodies, primatized antibodies, bispecific antibodies or single chain
antibody constructs as well as immunoreactive fragments of each type.

[0071] In addition to the antibodies discussed above, it may be desirable fo

provide modified antibodies derived from or comprising antigen binding

@

regions of novel antibodies generated using jmmunization coupled with
common immunological techniques discussed above.

[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 iransfected 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



-20 i mmunogl obulins. Mre particularly, the isolated DNA (which may be
rodi fi ed as descri bed herein) nay be used to clone constant and vari abl e
region éﬁg%ﬁ&&@%%%or the manufacture antibodi es as descrjbed in Newran et
al ., U S'BNYE*58,570 which is incorporated by refer efcEURRPEPR04 ~
Essentially, this entails extraction of RNA fromthe selected cells,
conversion to cDNA, and anplification thereof by PCR using i munogl obulin
specific priners. As w |l be discussed in nore detail bel ow, transforned
cells expressing the desired antibodf-may be grown up in relatively |arge
quantities to provide C clinical and commercial supplies of the

i mmunogl obulin. [00731 Those skilled in the art wll also appreciate that
DNA encodi ngumumoiobolihes Morea phithathylyl riag iesihed nbidAal (shidke ntdgr byed from
anti body phage. libraries as set forth, for exanple, in EP 368 684 Bl and
U S. Pat. Npodifiel ggglesorthed hemeiar miggyi b uped fonglomgoionstant ned apmatly 1 ef er ence.

Several puypl:i i ( MY, 0. T gm!io V- ég 9-.783 (1992)).
have desc#?%glgg{: ]%H%?So Uctd On oﬁé'ﬁ%ﬁﬂ%‘?afd?ﬁi#y%%unan %n% oélzeeg by chain
shuffling, alatl$BIN. 50658¢c3M0bikieh &y inedrpbiateddyi eferand herein.i EssentéiBobi nati on as
a strategy for construgti‘gg Iargg phage libraries. Such procedures provide

vi abl e al t dhisaniayls sxtragiian afgRNA fram Hgiiclegtndecallscemivetsian ofDNAe i sol ati on
d b t ON] i 1.S- . . , | |
o thin ¢ ne A anufRAtsh BhrofBDBERCNR AhlLERANETL AR B BT AT E P50t Ve

present i nwgifit boigasedi Benidhe degdnbelot apneformed veBatdxpldsyinfiuBN ant i bodi es

in transgenjc animals (e.g.,, mce) that are incapabl e of endogenous
i nununogl obsigrired prtedy tnan be sewa up in livelyplarge myantites g pragae 5, 939, 598,

5, 591, 669 . . Whkeh - j L. rated herein by reference).
For exanpl Zcfﬁﬂ}c 1%%200 ee%rgggguéﬁlgggf@%éﬁ“ﬁggﬁﬁ@%zygous del etion of the

ant | bqde7heavy- ciise gkiliedi fiY the Qirto Mvill Nalsdi appreciate A DRTANdnb&EngUL ant m ce
results in conplete inhibition of endogenous antibody production. Transfer

of a human #ofhedieyPopuitadygErgmenty 2y #ise be leriyed from Aeithady ahegei ce wil |
result int roduct.i of g nt | [ t ha} | enge.

Anot her pr 3&2?‘?‘38 ng%nﬁ?tgf f%{;lr%e"artllgh%d l#l?ﬂ%@aé#fa?%cl)dﬁgsbg%:?égg CIDmce is
di scl osed 596001080 Rhdlr @fN@HichUis $acobsratefOherbin8b, oftence. Several

publications (e.g., Marks et al. Bio/Technology 10:779-783 (1992)) have
described the production of high affinity human antibodies by chain shuffling,

-

as well as combinatorial infection and ir vivo recombination as a strategy for
constructing large phage libraries. Such procedures provide viable alternatives
to traditional hybridoma techniques for the isolation and subsequent cloning of
monoclonal antibodies and, as such, are clearly within the purview of this
O invention.

[0074] Yet other embodiments of the present invention comprise the
generation of substantially 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, 5,591,609 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 mufant 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 comxmonly-owned, U.S. Pat. No. 5,811,524



WD 2004/ 066933 PCT1US200400204* -21 which is incorporated herein by
Feference. It wll be appreciated that the genetic material associated with
t hese h g q%%g?dies may al so be isolated and nmanipul ated as described -
herein.qgg 9@7 anot her highly efficient nmeans for dﬁ%ﬂy%ﬂWﬁﬂgﬂpétdnbinant
anti bodi es is disclosed by Newran, Biotechnol ogy 10: 1455-1460 (1992).
Specifically, this technique results in the generation of primatized

anti bodi es that contain nonkey vari abl e domai ns and human const ant
sequences. This reference is incorpdrated by reference in its entirety
herein. Moreover, this ¢ technique is also described 4n comonly assigned

U S Pat. Nos. 5,658,570, 5,693,780 and 5,756,096 each of which is

i ncor por at eHicheik GhtorPyratedf esreinciey refeRAéd] It twilkbd afpredibied that appreci at ed
that the scope of this invention enconpasses all alleles, variants and

nut at i ons &fmehpamatpgel aegeistrdewith dhose himan aptibedies mppelsp bedsolptgdnel | known,
RNA may be_| r i.gjinal hybridoma cells or from other
transforneﬁkﬁgﬂ?é $%3$§%%§§39§%% hi ques, such as guani di ni um

i sot hjgeggpnat e ¥yt ranctheonhighld effciei nddan® Nfor O pbenithgh tecoiiiharitf ugat i on or
chr omat ogr aphy.  Where desirable, nRNA may be isolated fromtotal RNA by

st andar d t &iiveiigads disslased dycNewmane diieisefiobngyol :gbtfp-1468 (199 ke. Techni ques
suitable t 1 har..l . - . cribed in the
For eqoi ng TEFEARYHPREGTR ST iBlechialilf of plinfREeFhitingdRRC 02y
chains of ihhecamniinnehkeyayriable donens gid hemhars coptin Re@uskys. oOThisepar at el y,
using reverse transcriptase and DNA pol ynerase in accordance with well

known net his#senaet is jagerprrated; by Eﬁf@gnceogl ko Aslireli ereion sMarovedhisn primers or
b 5 ) _ g ( i mers o
@drmr e sp{%@hﬁd c R@l@ﬁ@scgﬁ%‘?&d?@hémﬁlg Blitned '?ji‘g c?ﬁg?@ég-aﬁg@»gw chai n

am no aci d*sequences. uss ve e’used to

T'sol at e DNA\GO3,08@ane51006109cdchef vaidh Rasborpdraletl hanth Besfesdai ns. In this
case the libraries_my be screened by consensus priners or |arger

hono! B¥36k pr obls Wikl uBmthes bep aperesisiash dbat theegrene i obés infad®n] DNA,
typically B{G%E{Fagse% aﬂgl\és,b Gatist 3R nf R0k "Sr TR 'PNAS sequences
described herein.

[0077] As is well known, RNA may be 1solated from the original hybridoma
cells or from other transformed cells by standard techmiques, such as
guanidinium isothiocyanate extraction and precipitation followed by
centrifugation or chromatography. Where desirable, mRNA may be isolated
from total RNA by standard techniques such as chromatography on oligodT
cellulose. Techniques suitable to these purposes are familiar in the art and are

™ described in the foregoing references.

[0078) c¢DNA s that encode the light and the heavy chains of the antibody may
be made, either simultanecusly 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 1solate 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



descri bed herein, restriction mpped and sequenced : in accordance with WO
2004/ 066933 PCT[ US20031002044 -- -22 standard, well known techni ques set

forth i il 1n the foregoing references relating to onhi nant DNA
techniqﬁggs%@%kg%grse, the DNA may be nodified accordﬁﬁ&ﬁﬁ%wgﬁgnﬁwe§ent
tnvention at any point during the isolation process or subsequent analysis.
10080] According to the present invention, techniques can be adapted for the
production of single-chain antibodies specific to a polypeptide of the
invention (see U.S. Pat. No. 4,946-%#%#8). In addition, nethods can be
adapted for the construction of Fab expression libraries (Huse, et al.,

Sci ence 246:1275-1281 (1989)) to allow rapid and effective identification
of nonocl orstandkdbwellkagwariechnwquich sétheriés detad is gecliofdgoingyref@endeSSF9 or LI VY,

or derivatives, fragnents, | ogs, or hompl.ogs t hereqQf Antibody fragnments
that cont ai'ffeihg tOiE%BfPEB‘é%tt 4 %&Wﬂ%‘% |Gt Bprsendhs WAL hay be
produced b I 1 ehﬁre 1 -udi - |l 40: (a) an
F(ab') 2 fréléér(lﬁeﬁ%w%% u%%go tt)1§/ pg%%i]n%ggg??nnpg@ gﬁﬁ%%ﬁgb%genér% ecule; (b)
an Fab fr agmeoess gesubsajuent doylysiseduci ng t he di sul fide bridges of an F(ab')?2

fragment. (c) an Fab _fragnent generated by the treatnment of the antibody
mol ecUPEBOi t h pArsoHiing ip gﬁ% et Wgﬂ%@bﬁ@%nms e gF@th%fbﬁ%r’fb%. [ 0081]

Bi specific i e S A€ . } 0N,
Bi specific ijr;lk% ICEO ngmgl% g:hgrr%lﬁ%c o‘?n%% ) %@f%%ﬁ%ﬁﬁ%ﬁf%@ Y%E&gﬁl?zed,

anti bodi es (sdeal.h@ae 1o.ndb4g73Pechd addifiorg néthodsatan! i sdaptetbfodithé er ent
antigens. In the present case, one of the bindjng specificities is for an
anti geni ¢ FORSIBSHOR @ Fa]é)@‘?ﬂ?@?‘h%‘@??ﬁ%ﬁHPﬁe%FQl-'ogc‘q{’f?/zfﬁilgﬁ'ézﬂ agment
Lhereof), whbds) LBCagHORia Moot Rl Gl o' RBRoABRORRy BN
advant ageously“1s a cell surface ‘protein, or receptor or receptor subunit.
-0032] Met Hempanehtyr withkihs gdavirsp epedificitaibd DOSF® r a1k rawdervatitde art .
Traditional ]y the reconbi nant production of bispecific antibodies is based

on the co-fEigpIESsPRHOS O EINQlASL MStRO6 bARRPohegmEHE et FORAR tBhai n pairs,
et e Y PR e i R bRt
i mmunogl obuhé art including, but not limited to: (a) an F(ab’), fragment produced by

pepsin digestion of an antibody molecule; (b) an Fab fragment generated by

reducing the disulfide bridges of an F(ab’), fragment, (c) an Fab fragment

generated by the treatment of the antibody molecule with papain and a

reducing agent, and (d) I'v fragments.

[0081] Bispecific antibodies are also within the scope of the invention.
Bispecific antibodies are monoclonal, preferably human or humamzed,

antibodies that have binding specificities for at least two different antigens. In

O

the present case, one of the binding specificities is for an antigenic polypepﬁdc
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 subunit.
[0052] 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, Nafure
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



heavy and |ight chains, these hybridomas (quadronmas) produce a potenti al
m xture of ten different antibody nol ecul es, of which only one has the
correct [ 6933 PCT/ US20041002044 -- -23 bispeci{i r e. The
purifi ca%o%ﬂgglﬁ&? e correct nolecule is usually accorrp‘l”f@”é@"%@&zgﬁi‘hi ty
chromat ography. [0083] , Antibody variable domains with the desired binding
specificities can be fused to i munogl obulin constant domain sequences. The
fusion preferably is with an innunoglobulin heavy chain constant domai n,
conprising at |east part of the hing 3-CH2 and CH3 regions. It is preferred
to have the first heavy chain constant region (CHl) containing the site
necessary for |light chain binding present in at |east one of the fusions.
DNA encodi rigspécitficesttuenraogToe yhirifichtiay yof cthai corfeas innsiscidands ushalikesi red, the

i nununogl obul in . |light ain, are inserted into separate expression vectors,
and are co-ac‘?‘?‘%ﬂ@b]@‘%pﬁa%}ﬂ@d’hﬁ)r%ﬂ%f&ﬂ% host organism Further details of
gener gh¢ bi s frfal i (=Y 015U, . Met hods in
Enzynﬁf’%%g 121'9%1;0?%6%@%#@%8%%5 %I sgg%??#%ﬁa%@?ﬁggﬁ‘z%ﬁ@glﬁégaén prepared as’
ful'l -1 engt theafitseloti @mnamoghwbtlilochnstantgiventis . sefeedtes.quekhef dusigener at i ng
i or at Ur 6 PHETOK dip Pl i SPERRPECOU, | 1Y oShn BV cQEPBR: Ui ng
chem cal |Ii -l it I3 e SGL € . 1985)
SBiffiSins| A 1808004 Bfthe HAENRIN Sl Alls repRBL TR tpgg%é&té

describe a pr ern inta es~are pro fically cleaved
t 0 gener at éhak¢ tiF fidt hesagrobansconki@dslioAd 1) comdihing thabite isoagragnt s can be
directly recovered fromE. coli _and chemcally_ coupled to form bispecific
ant i bodi es Teshght I?IHQ‘F’g,PISS.BDTEBFp‘?th%BPe o thesfisions s DNA ¢p§odinghese net hods
can be usedy quct 100 Ak . g ' Bl sRE6HbLGANt | body
F(ab' ) 2 mﬁ%%t%fgnﬁ?%% b lir???gggl ?S%SI\r?mi{‘Jf%ﬁaﬁD%(ﬁe@t a’ﬁtﬂ‘tawo vaﬁ I%tél es are al so
>ont enpl at dight Fehain, exranpiserted rintwpeepaiate aiprédsindi @sctoln dnd preepar ed (Tuft et

SRy IR T
pol ypepti d%iﬁ;ecfﬂaeaﬂtﬂg@i@g Q0 be AbLA! ARELES! % al., Methods in Enzymology '
121:210 (1986).
[0084] Bispecific antibodies can be prepared as full-length antibodies or

antibody fragments. Techniques for generating bispecific antibodies from
antibody fragments have been described in the literature. For example,
bispeciﬁc antibodies can be prepared using chemical linkage. In addition,
Bremman et al., Science 229:81 (1985} describe a procedure wherein intact
antibodies are proteolytically cleaved to generate F(ab’), fragments.

—,  [0085] Additionally, Fab® fragments can be directly recovered from E. coli

(;“"/ and chemically coupled to form bispecific antibodies (Shal;by 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.

[0036) Antibodies with more than two valencies are also contemplated. For
example, trispecific antibodies can be prepared (Tutt e 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. AHiernatively,
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 anti-antigenic armof an imunogl obulin nol ecul e can be conbined wwth an
armwhich binds to a triggering nolecule on a | eukocyte such as a T cell

recept or ( e.g. CD2, CD3, CD28, or B7), or Fc r ors for 1gG so
WD 2004/ b‘g%@%wfg% US20041002044 -24 as to focus cell u?ﬁfﬁ}éé%’ﬂ%’é’“
mechani snms to the cell expressing the particular antigen. Bispecific

anti bodi es can also be used to direct cytotoxic agents to cells which
express a particular antigen. These anti bodi es possess an antigen- binding
arm and an arm whi ch binds a cytotox#t-agent or a radionuclide chelator,
such as EOTUBE, DPTA, DOTA, or TETA. [0088] Heteroconjugate antibodies are
also within the scope of the present invention. Heteroconjugate anti bodies
are conposasl t® foduneclinienliefhieymechanéths @nthe kelliegpresSug hhapiidioaki es have, for

exanpl e, been proposeqd_to target O immune cells to unwanted cells (U S. Pat.
No. 4,676, gBbgen- | ISP%CI%ﬁE“é‘?ﬁﬂ?%&% alghhe upgsletosgirsoh Gytobaxie aaemle ihr epared i n

Vitro usi NG IRbA00S piiciMPLNRIC THREOLRIERFHLEL! Yo abiflehuci NG those

i nvol vi ng crosslinkihg ag exanpl e, 1 mmunot oxi ns carf be constructed
usi ng a di $indisglermexandasngerm rehichikindon dyotdboicmgegt ar tahradédrueliddond.

Exanpl es of suitable reagents for this purpose include imnothiolate and
met hy| - 4- mehelaig.sHeh %E@&' Y8te DRI dpThAeer THEApur poses of the present
inventhodpyy it S | at ed amdi fi.e t] i y conprise
any t&%@kf var %rﬁc@@g@ geg @ﬁeﬁ%&%r%r%i es Brmeh%oggsdofg@gtpﬁgsﬁﬁgf t he

anti body wikventibe HeleygwopjugdrantibodiGShe compbkdd df twol (Ebvht&lﬂy?tﬁﬁéd d, the
vari abl e regi.on_may conprise or be derived fromany type of mammal that can
be i nduced 2rBbadigint Sachabibadies dswendy armplenbear proposeiiegresstil i ns agai nst

t he desireq Héggr i i . C varl ion of the
@o fied antibo icg@ssﬁaﬁvﬁaé?eﬁf%pﬁ éxamﬁa‘g\?\]%% ’%rr%%? Itnhrcpﬁ%hl%rl\%%?hurmn
Primat e (e .tight ileyaoivolgy sanba bepsred i adpy Bsing &h6wn ntdthodsUfispethefi¢ gi n. | n

particularly preferred enbaodi nents both the variable and constant regions
of the nodiPreteld chersByl dpelnding Hose nipalying eresshRidng sagests edFerbodi nent s

t he vari abl quE f ofolyiy j I j es.. (usu der i froma

non- human ggﬁ#‘ €) mayn%géo engi%%lfégée:d%g%ﬂlgg%cﬁ%n%a?l @Spgildleor%%%gﬁg% i nprove the
bi ndi ng pr egrtibh 6shpforimitils thibdikeribohiNBganples by sifablcheagents for this

putpose include iminothiolate and methyl—4—mercapfobutyﬁmidate.

[0089] For the purposes of the present invention, it should be appreciated that
modified antibodies may comprise any type of variable region that provides

for the association of the antibody with the polypeptides of IGSF9 or LIV-1.

In this regard, the variable region may comprise or be derived from any type

of mammal that can be induced to mount a humoral response and generate

N immunoglobulins against the desired tumor associated antigen. As such, the
' variable region of the modified antibodies may be, for ex;mple, of buman,
murine, non-human primate (e.g. cynomolgus monkeys, macaques, efc.) or

lupine origin. In particularly preferred embodiments both the variable and

constanf regions of the meodified 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 immumogenicity 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.



nol ecule. In this respect, variable regions useful in the present invention
nay be humani zed or otherw se altered through the |ncIu5|on of inported
am no ces. WD 2004/ 066933 PCTIU82004/002044 By
hunanlzeéﬂén?a%&% s meant an anti body derived from C?ﬂ% ’H&%Eﬁlsource
typically a murine antibody, that retains or substantially retains the
antigen-bi nding properties of the parent antibody, but which is less
i mmunogeni ¢ in humans. This may be achi eved by various nethods, i ncluding
(a) grafting the entire non-human vafPabl e domains onto human const ant
regions to generate chineric antibodies; (b) grafting at |east a part of
one or nore of the non-human conplenentarity determ ni ng regi ons (CDRs)
i nto HOORM fr amByitkimeemzedoaibady” isageorisinvartibody deiivdibfibnr etnent i on of

critical framework residuesN or. (c | ant.in e entjre non-human
variabl e CGHHRRIQUICE fyPic %ﬁﬂqﬁﬁ‘ a%‘ﬂéh&m rﬁmﬁﬁﬁﬁ?ﬁhs@@a Eett?lﬁh by

r epl acenmenty, Oof fﬁ)!p Sugh Morrison et |
al., Proc. R anuééﬁ%ggﬁlg Cl glgi%§6%51 6 i%h?%g%% yel\%ﬂrtf@sﬂgﬁegtieg% Adv.

bn, nunot 44mﬁﬁm92em¢ 1198hl)mamer hblig emagt bmtachﬁ&ccbrtge vﬁﬂ&asl&ﬁbthdd‘s% (1988);

Padlan Mol.eq. .. 89 498 Pad Mol ec. mun. 31:169-217
(1994) . andicl tag "k iR h% e %gg?u%areggn dé’HEP"BS 8@@ A | of which
are hereby hél?xﬁ Humani zed
ant i bodi es clo nc ggﬁgérrgﬁge?%‘ﬁ%gnggﬁ%}ﬂh@ ent Q%%etalst{?g Lfn whi ch

resi dues f rommoa mmtfélnmnm::ahwnakebenmemengm)egetemmmgﬁjegonﬁ (CDRS) ecipient are
repl aced by re |due fro of a non- huma ecies, (dopor anti body)
such as m)d’étﬁ Wéﬁ%ftagﬁlq GASt Resierss vt ‘gb‘@@i"f‘f Ertegion agfi nity and
CapaC' ty. Fmaa%e%ﬁ%s@@es%& &J ﬁ*ﬁ’i%ggaﬁgn aR G iR ~hﬁ1ﬁ§n i

{] nogl obulin are replaced by corres uman residues. Humanized
anti bodi es dompiral bot tdoghiing'ethems with e huham hkatsectfomubw repdadehent ofi  t he

reci pi ent ant body. .,nor [n the | nport or. framewor
general , tﬁBr %‘1 S ggn"’fq g‘éﬁ?ﬁgﬁl@é‘@w&f‘fﬁf‘ a‘?’i‘% Z\E‘Iﬂeof at | east
one, and_typicgkd mteeea-ss%'@bé@ QRORISBS o1 a1, M C Bnitbubio 0744592004 ant i al 1y all
of the CDR regions correspond to those of a hon-human | mMmun og obul in and
all or (1988); Verhoeyen et al, Science 239:1534-1536 (1988), Padlan, Molec.

Immun. 28:489-498 (1991); Padlan, Molec. Tmmun. 31:169-217 (1994), and

U.S. Pat. Nos. 5,585,089, 5,693,761 and 5,693,762 all of which are hereby

incorporated by reference in their entirefy.

[0091} Humanized antibodies inclode human immunoglobuling (recipient
antibody) in which residues from a complementary determining region (CDR)
of the recipient are replaced by residues from a CDR of a non-human species

O (donor antibody) such as mouse, rat or rabbit having the desired specificity,
affinity and capacity. In some instances, Fv frameWor};: _Eesizlues of the human
immunoglobulin are replaced by comesponding. .Inon—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-himan immunoglobulin and all or
substantially all of the FR regions are those of a human immunoglobulin
consensus sequence. The humanized antibody optimaily also will comprise at
least a portion of an immunoglobulin constant region (Fc), typically that of a

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



substantially all of the FR regions are those of a human i nmunogl obulin
consensus sequence. The humani zed anti body optimally also wll conprise at

| east a rhl an i nununogl obulin constant region ( i |y that
of a hd&rﬁﬁa(}%ﬁfﬁ%gl obulin (Jones et al., Nature 321: S;ﬁ%%%ﬁ@g ”;y

R echmann WO 2004/ 066933 PCTI US20041002044 - -26 et al., Nature 332:323-329
(1988); and Presta, Curr. Op. Struct. Biol. 2:593- 596 (1992)). [0092]

Met hods for humani zi ng non-human anti bodies are well known in the art.
General ly, a humani zed anti body has -3fle or more amino acid residues
introduced into it froma source that is non-human. These non-human am no
acid residues are often referred to as "inport" residues, which are
typically o akeNafure$32323438p1 988)y anid Rhdsen, dwmi @p. SwaBipAt2:593-can be ,
essentially p?éézgirred following the method of Wnter and co-workers [Jones
et al., O N#OoU 1: 522-525 (19861; Ri echmann et al, Nature 332:323-327
(11988)y; er hoe ,u%'% 39 adtefes( tituting
rodentmOgC%Rs ormC%gggseglﬁehnces 0 nﬁgu%%??&gsponﬁiﬁg%‘@%ﬁlgﬁiﬁeﬁsﬁg a human
anti body. Agicdicheraflyy 2 lmumedniZdduaibody dizs antidradoesamme wid residues ant i bodi es
(U S. Pat. No. 4,316,56 , Wherein sybstantially |less than an intact hunman
vari abl e ddREPHHCRAdntgdbHOm B SPTLR Al 1hon-Human, Hhesp SABINE G SqiBACe from a

non- human i i i"ﬁ]- ﬁ% LAodi . t ;i | y human
ant i bodi essalgﬁf\%ﬁlﬁigﬁé gf)afré re?sclhgues a rg%@%‘%ﬁ@%%%%&. ues are
substi t ut edalen freal ane$mpardmvarietle gloumis | Hemahinationdemnt bandskdididites. [ 0093]
The choi ce of hug@n var] abl e donai_ns, _both |ight and heavy, to be wused in
maki ng t he RSEiPEMPS dallewingnbgi methed Qfe Winternd; egrwvotiesrs diames of s i genj ity
and HAMA r £ tL bhed 1438 13Nk y is
Phtendod T RS2l IATHS (Ple): RIUAfR of BPCKbylDROo D3-S CORBEY L3 ri oo

et hod, theVahowience af, Shenva23aillse4-donai(m988)],aby cubstituding irbésy i s
screened agai nst tEe entire |i braréﬁof known, human vari abl e domai n
sequences. Bs rRm&PRy seawsicss ot (B COTIRAROBFIngs Sequsaesst o ¢ PHRANOf t he

For the nuriaroeh AneRRaey PuHahl B ARAAE e Spinkely Yybhlts ooy oeP =

(U.S. Pat. No. 4,816,567), wherein substantially less than an intact buman

variable domain has been substituted by the corrésponding sequence from a
non-human species. In practice, humanized antibodies are typically human
antibodies in which some CDR residues and possibly some FR residues are
substituted by residues from analogous sites in rodent antibodies.
j0093] The choice of human variable domains, both light and heavy, to be
used in making the humanized antibodies is very important to reduce
-~ antigenicity and HAMA responses (human anti-mouse antibody) when the
Q antibody is intended for human therapeutic use. Accordm:g to the so-called
"best-fit" method, the sequence of the variable domain of a rodent antibody is
screened against the entire library of kmown human variable domain
sequences. The human V domain sequence which 1s 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. Immumol 151:2296 (1993);
Chothia ef 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 hght or heavy chains. The same

framework may be used for several different humanized antibodies éCa:rter et



Chothia et aL, J. MoL Biol. 196:901 (1987)). Another nethod uses a
particular framework region derived fromthe consensus sequence of al
human i hodj of a particular subgroup of light or heavy chains. The
sane f?gﬁgﬁggﬁﬁﬁgy be used for several different hunaﬁﬂ%ﬂﬂégﬁﬁwgﬁﬁféé
(Carter et WD 2004/ 066933 PCT/ US2004/ 002044 -- -27 at, Proc. Natl. Acad.
Sci. USA, 89:4285 (1992); Presta et at, J. bnmunol. 151:2623 (1993)).
[00941 It is further inportant that antibodi es be humani zed with retention
of high binding affinity for the amigen and ot her favorabl e biol ogi cal
properties. To achieve this goal, according to a preferred nethod,
humani zed anti bodies are prepared by a process of analysis of the parental
sequences’ anNdpPxRl NadS AcRANSEPUSA| SoureRi(1e9)pPesttc kS allSy. NBhkibisge- di mensi onal
nodel s of the :farental and humani zed sequences. Three-di nmensi onal

i mmunogl ob&f4:30238883)3 are commonly available and are familiar to those
skill LK the ari .« . r are_avail apl.e whi il |lustrate and
displg@ggfobablg1%ﬁ?g%?q@@%ﬁ%%ﬁé%%Fﬁﬁﬁﬁ?gie ?Tfﬁ%ﬁdgpﬁggﬁﬁF%§”gf sel ected
candi dat e highbglind uffinity foeteentes aldshectiverbly bibhb?ﬁﬁl Piopaltiays permts
analysis of the likely role of the residues in the tunctioning of the

candi dat e Tenghicks BBt kral. aecguling & ajpreferred methads Aupuniged pniibogdiasues t hat

i nfluence e abj |l of ndi.dat inununggl obul in_to bind its antigen.
In this wa{i/Jg IEﬁ)Arrée(is}) (it mégsﬁ Qggangiélg c?efet&e and 3%&8‘?‘3&8&9 f’?‘gﬁ?‘?%“é reci pi ent
and i npor t caRepenic aamBaized aprddaets dasihg ethrecadindacidalC dR st Fi filel ¢, such as

increased affinity for the target antl’gen(s%,n is achieved. In general, the
hyper var i abtenigkfindn huamipiygd s sequenefisr etheg-damensiongl  immpsagehylial | vy i nvol ved

in influengj i gen i.ndi 00951 Nar.j.ou [ .af . hupmni zed anti bodi es
q‘:ﬁ conterrpogglgga?é oY Ogigargr‘ﬁ%}%%’le{ %%wﬁng%g%d%a%F%gednﬂg%eaén ant i body
Tagment, Euaipuls pfodrahs aredliaflible SviedH {1RBRALE Yand Gpltgai@Bablk thie@ne or nore
cytotoxic agent(s) in order to generate an jnmunoconjugate. Alternatively,

t he humani d@aensienplrsmformajiond stastvres: elciclesind erndidatesivamuneglehuliont act |1 gG
ti body. 1009 al t ti h i.zat i i hodi b
o or oy, MR g G Gk IR MR LTRSS o e

(e.g., m cehe rediddies in the functioning of the candidate immunoglobulin sequence, i.¢.,

the analysis of residues that influence the aibility of the candidate
immunoglobulin to bind its antigen. In this way, FR residues can be selected
and combined from the recipient and import sequences so that the desired
antibody characteristic, such as increased affinity for the target antigen(s), is
achieved. In general, the hypervariable region residues are directly and most
substantially involved in influencing antigen binding.

O [0095] Various forms of humanized antibodies are c?ntemplated. For
example, the humanized antibody may be an antibody fragment, such as a Fab,
which is optionally conjugated with one or more cytotoxic agent(s) in order to
generate an immunoconjugate. Aliernatively, the humanized antibody may be
an intact antibody, such as an intact IgG; antibody.

[0026] 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
exafnple, 1t has been describedr that the homozygous deletion of the antibody
heavy-chain joining region (Jy) gene in chimeric and germ-line mutant mice

resuits in complete inhibition of endogenous antibody production. Transfer of



are capabl e, upon i mmuni zation, of producing a full repertoire of human
anti bodies in the absence of endogenous i nmunogl obul in production. For
exanpl e, it s _been described that the honpzygous del etion_of the antibody
heavy-cﬁﬁbﬁmF%Wﬁggg region (JH) gene in chineric and gé%HUP$W%”ﬂB?aht m ce

Fesults in conplete inhibition of endogenous anti body production. Transfer

of WD 2004/ 066933 PCT/ US20041002044 -- -28 the human germline
i mrunogl obulin gene array into such germline nmutant mce will result in
t he production of human anti bodi es ugﬁn antigen challenge. See, e.g.,

Jakobovits et al., Proc. Natl. Acad Sci. USA, 90:2551 (1993); Jakobovits et '
al ., Nature, 362:255-258 (1993); Bruggenmann et alL, Year in |Inrnnuno. 7:33

(1993); U. $he Mahan Nesa-libe ShmuB08lobblid 6632Pay Mi® SlchoGIm{Rhd m@tant GenPharm ; |
5,545,807; and WD 97/17852. [0097] Alternatively, phage display technol ogy
( McCaf f er t ynige Wall resulizn thegroduphionf human enigyalies upgn apBsesdullergepr oduce hunan

ant i bodi es d_antj 8ﬂ¥ Q g I i - f i o) ulin variabl.e
(V) donmai nsgg’ng’%‘r’e{)agr oitrse%t]c Pfoﬁgﬁéflg‘%t?m)ln%éa{egg%o%‘g‘sgﬁr Kgggr@?%’to this '
techni que, Jaldbobislyr Vil dokaire, 362065268 ¢19930NBauddenfabd g d/Ntieqriik her a maj or
or mnor coat protein gen filanment ous bacteriophage, such as ML3 or

e of a
fd, and di dprayse 433 {4981, USalPat. MNesi Dod:89¢.a53058%. o KE el phice of the
phage parti c e f‘k',ba?cz s particle contains a single-stranded
DNA copy oﬁ%“%ga‘gﬁag’gﬁg’ég?foar?g, S€e ﬁgghs based on the functional properties

of thqogeyi body AticemativeRs Whagé NigAye tdchaslosy (MUTARAS &NgRdNAGsE he anti body
exhi biting those gaogertl es. Thus, the phage m m cs sone of the properties

of the B-cSHB:IPRagd19%)3 prmpe dised bepisdpeohwran antibodiesrangd: antibpdy or mat s,

revi ewed i o hnson, . K S .and. Chi I D J. rrent.Opinion in
uctur al I%@lgﬁ}egtgs;}"%ﬁ?6%fnm@%%lﬁmgé\?§$%(k}gélﬁ?lgleﬂsg%o}ér@c&%’?‘fg segnents can
e “used f orfroph agiendisipédilonors] aaksMimelo ls teblatiguics 1388 B2¢-BAkhig 1991)

isolated a diverse array of anti- oxazol one antibodies froma small random
conbi nat or igghed 3rp clngd dp-figmgaintos cithes o YA PF BARQITOakpotm el of #muni zed

I ot AR, Bl B985 AT I ORAY 568 R TRERI P 2

sel f - ant i geRghodiarrdpmentolont Gt et iofll thy pRAdeOphitidle. Because the
filamentous particle contains a single-stranded DNA copy of the phage
genome, selections based on the functional properties of the antibody also
result in selection of the gene encoding the antibody exhibiting those
properties. Thus, the phage mimics some of the properties of the B-cell. Phage
display can be performed in a variety of formats, reviewed in, e.g., Johnson,
K.S. and Chiswell, D.J., Current Opinion in Structural Biology 3:564-571

C (1993). Several sources of V-gene segments can be used for phage display.

- Clackson et al., Nature 352:624-628 (1991) isolated a diverse array of anti-
oxazolone antibodies from a small random combinatorial library of V genes
derived from the spleens of immunized nice. 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 ef 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).



t he techni ques described by Marks et alL, J. ML Biol. 222:581-597 (1991), or
aiffith et aL, EMBO J. 12:725-734 (1993). See, also, U S Pat. Nos.

5, 565, 33&: ANy 6.,623733, 905. [0098] As discussed above, hu%fﬁggk)\g&%ggs _may

al so be generated by in vitro activated B cells (see

5,567,610 and 5, 229, 275). WD 2004/ 066933 PCT/ US2004/ 002044- - -29 [0099]
Those skilled in the art wll appreciate that grafting the entire non- human
vari abl e domai ns onto human constant_regions will produce "classic"

chimeric antibodies. In the context™#f-the present application the term
"chinmeric antibodies" will be held to nean any anti body wherein the
| mmunor eactive region or site is obtained or derived froma first species
~and  §0a99¢ onst arfthosegritled (mitle htt vyl Egprecistadhat graftingathe cmtinoadbhi ed i n
accordance, with thi.s invention) is obtained from.a second spegies. In
preferred UFBBJEHRNE domaps ‘Hﬁ‘i’ %’B’é‘ﬁnﬁpﬁ’ﬁ?‘ﬁdegﬂﬁﬁ’ &Fo ‘_t“'ecffbgﬁil‘l’ be froma
non- human  GnhSRLHC Bniitfodtbs. MINSBE AR N ﬁl‘énﬁx‘eééﬁt épﬁ)ﬁb&ﬁbd #d) . Wile the
on Is

I nmunogeni ¢ specificity of the variable reg ot generally affected by’
its  sour cé&chimemanmemibodiest amtll begheld i nhemgs ahy kasitipody whércint ten i mune

response froma human subject th woyl d t he nstant regi.on froma

non- huran  1SBPEEACHSEEOT OB &t Qpeped on depied BB BErsPAEcs #bot h t he
heavy and |h@Bnseherdfo (WhicR!th&y/ 58 iftict2pariffst nid@lfidddin deBidaR&ENt of one
or nore CDRs and, if 'nhecessary, ~ by partial franework region replacenent and

sequence cheiﬂgithi’g.imtmﬁml)gis cblame@DRemay Isecondr speettsf r dm prefamtd body of t he

same cl ass or, even sypclass .as.the antibody fro ich the franework
regi ons ar é’“ﬁ’é’ﬁ% L%gff aptigen Ripding ggeop 0L st h‘@mc&?gg’%? FIN9ShERE ved from an

anti body ofg,glichf @1 @NtndukéS Sndlthe l%ﬁét@ﬁta%%f A T RMEamaant | Badik fgom a

different species.” It nust be enphasi zed (r)\at it may not be necessary to
Epl ace al lmeofunbpeniCRRs fwityofthevambld eppn iCDRsgdnemitytdffecthdrigritsar i abl e

region to transfer the antigen bindin apacity. of .one variable domain to
anot her . RPEF, 2 MIIAR pOBTRY BEoRde S8 AP  cHoiL 7R FBMUPAJEHOPES dues t hat
e Lo eSS OB S Sy B b . G ver
source.
[00100} Preferably, the variable domains in both the heavy and light chains are
altered by at least partial replacernent of one or more CDRs and, if necessary,
by partial framework region replacement and sequence changing. Although
the CDRs may be derived from an antibody of the same class or even subclass
as the antibody from which the framework regions are derived, it is envisaged
that the CDRs will be derived from an antibody of different class and
N preferably from an antibody from a different species. It must be emphasized
that 1t may not be necessary to replace all of the CDRs with the complete
CDRs from the donor variable region to transfer the antigen binding capacity
of one variable domain to another. Rather, it may only be necessary tfo
transfer those residues that are necessary to maintain the activity of the antigen
binding site. Given the explanations set forth in U. S. Pai. Nos. 5,585,089,
.5,693,761 and 5,693,762, it -will be well within the competence of those
skilled in the art, either by carrying out routine experimentation or by trial and
error testing to obtain a functional antibody with reduced immunogenicity.
{00101] Alterations fo the variable region noiwithstanding, those skilled in the
art will appreciate that the modified antibodies of this invention will comprise

antibodies, or immunoreactive fragments thereof, in which at least a fraction



.5,693,761 and 5,693,762, it will be well within the conpetence of those
skilled in the art, either by carrying out routine experinmentation or by
trial a _ esting to obtain a functional antibo ' d
innunoggﬂgEﬁpﬁgkf%0101] Alterations to the variable regygﬁhﬁg?&?gﬁgfanding,
those skilled in the art will appreciate that the nodified anti bodi es of
this invention will conprise antibodies, or imunoreactive fragnents
thereof, in which at least a fractio OMD 2004/ 066933 PCT/ US20039002033 - 30
of one or nore of the constant regi on donai ns has been del eted or otherw se
altered so as to provide desired biochem cal characteristics such as-:

i ncreased tunor |ocalization or reduced serumhalf-life when conpared with

an ant i bodyof @t appesxeithe epnstant gegomdomamsrhag baeit Helgicd swprthariving a nati ve or

nal t er ed n n egi on.. 4n ferred e di. ne he .constant regi on of
tha | moai 11 S8 @' i Ié’g%‘#es%%‘{n%"?é%mﬁdh e e ﬁﬁel&f’fc?ﬁ?e% .
Modi fi cati ofgndr QocalibRioh@rsédidtd 5@ GMAAITCRRRAdnDotpatddiwiiinbs ahiieRRt | on L

conprise additions, deletions or substitutions of one or nore am no acids
in one or nof@pavimriely thessme imgmundgenieii ichmpiismgtd pYticedy wialfetedsed herein
may conprise_alterations or modi ficat.ions to one or, nore of. t,he three
heavy chai nco(%{?gfé%m%on‘&? ,ng{effﬁg, em%mgptsag% cgﬁg?%tr a0 H’é ﬁieg ht chain
const ant dosgilifiel Ghiibodiss Will torliRiscd BbESQhsiant Y. debadificalelsoy and shown
in the exanples, preferred enbodinments of the invention conprise nodified
const ant r efieopensigntrEivn enapyibleowih dbwaiinvendion pempiisd ladddionantirel y
deleted. In estﬁo%d al lt}' ’Pt&%f eried enbodi nent s.dt he nodifi ed,ant.i bodies wl|
conpri se domai a'é’ré?e%‘ cOREP %‘?grmf}?e%flf)élﬁ{§%§?8fwof$go%?fpf‘re CH2
domai n has Prans,tBéodthddABodie Afclodsd Boreirl Ma$ lcbibri®d AREratisRf & r ed

odi ments the omtted constant region domain will be replaced by a short
% no aci d mpdifientiqns tg ong Or mes¢ diithe)thueh pavypelwin censtasd demams(Gal.nol ecul ar

flexibilitytypical)y._ i rted by . the. absent onst aat, regi or 00102]
Besi des th_ep'r‘y@(’iﬁ(?’i‘sgu@éj{r@gﬁ?, g‘leth _ oS tf%’néﬁuf ?{Sﬁat ‘?Sng’lnll st ant
regi on nedi gkQfs&e e MbreeldbRAt BElolURGH T 3% FRT theXatiphes, Ppiegtirnd of the C
conponent of conplenent to antibodi es activates the conplenent system

Act i vat i on efibedimghis mdnthe|igventiooreomnrise rmodidied oostaniarcgoms awereipsi s of cel |
one or more domains are partially or entirely deleted. In especially preferred

embodiments the modified antibodies will comprise domain deleted constructs

or 'variants wherein the entire Cy2 domain has been removed (ACg2

constructs). In still other preferred embodiments the omitted constant region

domain will be replaced by a short ﬁmino acid spacer (e.g. 10 residues) that

provides some of the molecular flexibility typically imparted by the absent
. constant region.

C [00102] Besides their configuration, it is kmown in the art—that the constant
region mediates several effector functions. For example, binding of the C1
component of complement to antibodies activates the complement system.
Activation of complement is important in the opsonisation and lysis of cell
pathogens. The activalion of complement also stimulates the inflammatory
response and may also be invelved 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 F¢ 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 JgM (mu receptors). Binding of antibody to Fc receptors on cell surfaces



pat hogens. The activation of conplenent also stinulates the inflammatory
response and nmay al so be involved in autoi mmune hypersensitivity. Further,
ant i bodi cells via the Fc region, with a Fe r, > on the
ant i bod ‘%&%@‘gﬁ%’% binding to a Fc receptor (FCR) on a@ﬁgzgqﬂ@?%%are a
nunber of Fc receptors which are specific for different classes of antibody,
i ncl uding 1gG (gamma receptors), IgE (eta receptors), IgA (al pha receptors)
and 1gM (mu receptors). Binding of anjtl body to Fc receptors on cell surfaces
WD 2004/ 066933 PCT/ US2004f O0204-t -~ -131 trj ggers a nunber of inportant and
di verse biol ogi cal responses including engulfnent and destruction of

anti body-coated particles, clearance of imune conplexes, |ysis of
ant i body- co@lgeﬁwamgabetefllmpbsiam anldediversk | Wolpgiwhl e@pomﬂ:subdd@mgependent

cel |l - nedi at ed rele i.nfl a tory mediators,
pl acent al t?’%ﬁf‘#ﬁ‘ %&eéﬁ{i?%} oﬁg‘%ﬁ%ﬁ%ﬁ? i‘ff‘f’]:? BB t hough
various Fe EROSIBER! 9 a8 doff %ﬁﬁ@é@"—co%téde%ﬁéw%elll’se% k%l‘léi‘dbﬁﬁ. T(éhlﬁdce”a' n
extent, there is sth{ h whi ¢h i s unknown about their |ocation,

structure ambbdyidﬁm@dﬁmtg ceilemcb&md Weiylooxiaty, | oni AIHECY, heeleasep@fof t he
present invention, it el i ved at _anti,bodie pr i Si onst ant

regi ons nodﬁn?lf’@&"ag%rydl&%#) ?%P pff 50 iand cqngpféﬁ" mé‘Hw&Ri%BﬁFor functi ons
that, in tupRdud@ioheCiAnitRagRiwiieed ! ra@é;%fs' @mpfreée for adTMvetRERd anti body.
For exarrpl e, the deletion or inactivatiion (throug poi nt mnutations or other

neans) of astudinéttfaﬁtcert@gl exterdotheienisratiyl meduwdidicis wnkoewn ebodi thdirng of t he
circul ating, nodi fi ed antlgg ﬁﬂt hereby increasing tunor |localization. In

ot her cases OCFIg FIHRLILE BT S8t%At region nodifications, consistent with
thi's i mogodji on, WiSRIRE Rub@NEPhE SRR IPRAREnR R oS if SBEE&edthe Serum hal f

ATfe and nonspeC|f|c associ ation of a conjugated cytotoxin. Yet other
odi fi cat i oargiboflies mgmmgmnstmgnnmdhﬁemwdbsmb@l hereimagrevidesul f i de

duo Co 1 moBAUBRUHIEC e MGHBRE et Byl o0Red BBaylpeBR PR ol Prpr e~

Gy

due to inct%

general |y, jdiomeitersdiahbigisyl anP%}\ﬁﬁfeleV\’tﬂé dél@ﬁ'éd 6? ihdrvai ((BRMcRS nodified

as described herein may eéxert a nunb subtle effects that may or may
not be apprp@nhﬂ@tﬂtios‘k ot bther yneansyodi & ﬁ%tanbr@qmdmmelmmtdme Fegion in

accor dance ¥gctt3p%r bmﬁm %:Pet éu(')c?ﬂatmg modified antlbody thereby increasing tumor

localization. In other cases it may be that constant region modifications,
consistent with this invention, moderate complement binding and thus reduce
the serum half life and nonspecific association of a conjugated cytotoxin. Yet
other modifications of the constant region may be used to eliminate disuifide
linkages or oligosaccharide moicties that allow for enhanced localization due
{o increased antigen specificity or antibody flexibility. More generally, those
- skilled in the art will realize that antibodies modified as described herein may
exert a number of subtle effects that may or may not be appreciated. Sinularly,
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] 1t will be noted that the modified antibodies may be engineered to fuse
the Cg3 domain direcily fo 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 Ci2 domain

has been deleted and the remaining Cy3 domain (modificd or unmodified) is



easily be made using well known bi ochem cal or nol ecul ar engi neering

t.echni ques well wthin the purview of the skilled arti.san. 1001041 It w |
be not ed , dified anti bodi es nmay be engineered to fuse, the CH3
donai n di‘é&eg‘ioﬁfgp‘?éﬁhe hi nge region of the respective mbSEASEPHM Kodi es.
lkn ot her constructs it may be desirable to provide a peptide spacer between
the hinge region and the nodified CH2 and/or CH3 domai ns. For exanple,
conpati bl e constructs could be expressed wherein the CH2 domain has been
del eted and the remai ning CH3 domai n32nodi fied or unnodified) is WO

2004/ 066933 PCTI US2004Y002044 -32 joined to the hinge region with a 5 - 20
am no acid spacer. In this respect, one preferred spacer has the am no acid
sequence | Giibe®kKi HiuEQetion Witk #48)-20Sueiho acidppact. Ibthidesgidtede for

i nstance, to ensure that the regulatory elenments of the constant domain
remain fredraffaedcwasy Bre thy anHae addhsepnenge HayTHRAka(PRQf Maxi bl e.
However, it | d o] 1 i d. er 0., S cases,
prove to beNlé%'noggc% % %ﬁigellep?aé'i ?gnanae%ﬁ{\f\.gﬁ!ﬂlgtgrﬁl&m%n%esI;t)ﬁ(}rtlstggggai nst the
construct. pégdiatoey slghentsidf ths conztait dombinereblad frad¥ndrresyibladdehtt o t he
construct be relatively non inmmunogenic or, even note preferably, omtted
al t oget her the hings geion remains; fexiklei Aowees it tshawlddre pefed thatiamiad ant i bodi es

dommins. 1 104 Fpecee SR8, 862k A5Sen, B0 Lk A Ripolk P BRICER 00" O

i nvention napvdatedpiuiviiedrdaporidee aggingit kial cdpdtAict.on Ajco j tiutison of a few

ﬁﬂﬁ&?ﬂif
or even a single amno acid. For _exanple, the nutation of a single am no
acid in sen@r@tgee@learféafs agy sprsecHpded otenithe neppsisecte e uttiativels it ant i al | y

reduce Fc bindi nd L t I lizatd gn. Skl arly, it

dy be desi"’é”:'dei!%f ocs?rtf’r&%;%ﬁ%}e{?tgt EICG%%%%? 8ag€édofaﬁé%§h%‘r flrr%lrged%g%t ant region
domai ns t haliogRfticad quilittes off tiechodi fied wMEBddR rh#y 6 me@mheent CLQ binding) to
be nodul ated. Such _ partial deletions of the constant regions may inprove

sel ecti8810F ar actResidssi ths dsfetioneol) Wiwls wersjent Jeewm dupaing,i #eyillvbEl e | eavi ng

Chect fes: . . . A ' ! _ t .
Gonat | nt AP BEan AR e el iy BL RECIGRIAR D1 e
di scl osed awrfidlatbi@bnndy substinmidh fdied fédiropugbn tahingle amino acid. For

example, the mutation of a single amino acid in selected areas of the Cy2

domain may be enough to substantially reduce Fc binding and thereby
increase tumor localization. Similarly, it may be desirable to simply delete
that part of one or more constant region domains that control the effector
function {e.g. complement CLQ binding) to be modulated. Such partial
deletions of the constant regions may improve selected characteristics of the
C\ antibody (serum half-life) while leaving other desirable functions associated
with the subject constant region domain intact. Moreover, a; alluded to above,
the constant regions of the disclosed antibodies may be meodified 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



mut ation or substitution of one or nore am no acids that enhances the
profile of the resulting construct- In this respect it may be possible to

di srupt ooﬁl?&%.b:?ﬁi ty provided by a conserved bindi ng S{*éﬁugﬁmﬂmzﬁﬁrpj ndi nQ)
whil e substantially maintaining the configuration and inmmunogenic profile

of the nodified antibody. Yet other preferred enbodi nents may conprise the
addition of one or nore amno acids to the constant region to enhance
desirabl e characteristics such as effector function or provide for nore
cytotoxin or carbohydrate attachment33rn such enbodi nents it may be WO
2004/ 066933 PCT/ US2004/ 002044~ -- -33 desirable to insert or replicate
speci fic sequences derived fromselected constant regi on domains. [00106]
I n parti culdesirablprtef msere drerdplidataesyesifich eequiences dderaveil afibm  selgéted genes are
inserted into an ex rﬁssion vector along with the heavy and |ight chain
const ant réﬁpgﬁﬁdﬁﬁgg P9f&erabl y human) nodified as di scussed above.

Pr ef t hi gl t | | I f 1 DEC,
refergpiop thi %gy%n&hfa?E@ﬁQfeH%& BEBBAREAR #hE LRn¥d SXRIHES A & O%%%& or o _

Inc., referred to as NEOSPLA. This vector contalns the gal ovi rus
pronot er / erdramgserted fsite anpexpecsbiehavegtonmlongreithrthp heant end lighteciBy40 ori gi n of

s bhat 1 aroPHASs SR e e RS ThY ShomlY. TOAGHHI b | GHksssan BPa s o oome: and
phosphotra ) ; : e gene an
| eader seq %Efeﬁamﬁ%lh@ ?sﬁéffécfédtd%ﬁlgei( h@@:;b%%m%@g&&/&ﬁmchﬁa, been found

to result in very high |l evel expression-of "anti I es upon i ncorporation of
vari abl e andfeasdstards NEPSHL.A4enchhis t vahmf eontaon ihe CyiDOnoshlosirus ol | owed by

selection in (418 contai pi ng nmedi um.and net hot r exat ification. This

vect or systpéﬂ'inf’ger@@ﬁé'{:%fn{heﬁq?'iﬁegﬁe?&@@@dnﬁﬂr REHeHRH @ei{g‘i(’g‘?}'&iﬂ Ofs. Pat. Nos.

5, 736, 137 s D : i j\$nl r cence in it
ap Jc%uél;?,&héﬁgvmgag?&ﬂf hoHone fﬂg?yaﬁ_ AR S%gﬁglcg}/nfigﬁ\)gﬁxg, 4 Ie. ,' S

@ntirety herein. This systém provides hi gh expressi on > 30
b&/ cel | / dayphopiii®b@iiferdare exdrei apd efken 2¢ theedibpdivfdate seduivtasapdiné bmdl ant i bodi es

of this invention ma e expressed usi ol yci strqni ¢ copstructs such as
Chose di s FBEL SR ARTroo e EXPBIFs SFloa IS BAtoicHs beth REH40) 331 481
filed Noveghff i Ger? Wbh 21 | ABRIHGH A HntiffaflsMupdh idcdrfuthiidtby- | n these

novel
variable and constant region genes, transfection in CHO cells, followed by

selection in G418 containing medium and methotrexate amplification. This
vector system is substantially disclosed in commonly assigned U.S. Pat. Nos.
5,736,137 and 5,658,570, each of which is incorporated by reference in its
entirety herein. This system provides for high expression levels, i.e., > 30
pg/cell/day.
[00107] In other preferred embodiments the modified antibodies of this
(\‘ invention may be expressed using polycistronic constructs such as those
- disclosed in Uniied States provisional application No. “60/331,481 filed
November 16, 2001 and incorporated herein in its entirety. In these novetl
expression systems, multiple gene products of interest such as heavy and light
chains of antibodies may be produced from a single polycistronic construct.
These systems advantageously use an internal ribosome eniry 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.



expression systens, multiple gene products of interest such as heavy and
l.ight chains of antibodies may be produced froma single polycistronic
construcg‘,0 hﬁ%§§§y5te”3 advant ageously use an internal ribosone entry site
(I RES) t HU9%4 rel atively high levelis of nodified aRtTHSHoaE304
eukaryotic host cells. Conpatible |IRES sequences are disclosed in U S. Pat.
No. 6,193,980 which is also incorporated herein. Those skilled in the art

wi |l appreciate that such expression systens nay be used to effectively
produce the full range of nodified-a¥t-i bodies disclosed in this
application. WO 2004/ 066933 PCT/ US20041002044 - -34 [00108] More generally,
once the vector or DNA sequence containing a polypeptide of the invention,

such gaoposodi figdratehdially, ofas tlResRclr QRADMNA sehiéhcBXBdRSiaingNavect or may

be introduced into an appropriate host cell. That is, the host cells may be
t r ansf or nedolypephdel o€ thegpvamtiophauch| agsnmadiffind entibrdyhbay becogirepaseth be

acconplish by various.techni s .wel.l. known to thgse, of S’hlif’lél in the art.
These i nl e CBER IR e E e P ER oY iplS TR APete et R S o |
el ect r ophorg hsstasells eh:8CHd QRRTeAN) InkBAGIRRA! Fthe HUSIAD int6 Fh&hoy phosphat e

precipitation, cell fusion with envel oped DNA, m croinjection, and infection

wi t h i nt actcelligan be aspamplishedbayarious tacho@ues pehialoivario thase of skilrin Vect or s

Chapter 24. ) 0-472,Vect,ors, Rodri.gu nd, Denhar dt ,. Eds.

(But t er wor tfﬁg ?_Prgos_ﬁ‘ﬁs,e Wé%d.%’ 1%831'.6 Wﬁtshlgﬂﬁéf gc?’agﬁf?ecgpﬁswg“&ﬁgr oduct i on
into the hagéctiophriedis ShRC blceROPRhtiAH), pltSplhsaieia "&tkigs! bBosphfedr own under
condi tions appropriate to the production of the |light chalns and heavy

chains, arpeeipiaiiond célbfusenwihaanychped DYHA, thRabmjostion,cind syectibesi s.

Exenpl t echni i ncl ud - i nked | t,

CELT S PR IO Sy R, Ror (- HRLRUEs ETANAL KRBT sort er

el ysis  (EpRy. Jammupghi &Em‘@’{@gif%&{oﬁ,aMd}ig@eﬂ | % DAHLAR] A§s used herein,
sha

the term"transformation” e used in a broad sense to refer to any
i nt roduct i ofButitrvidids] Boston, Mags.pia88). Mdeit prefectablgtlasnotianednction genot ype

o1 oM b PR e EPES  S SSB  Shph1 107 A
conditions appropriate to the production of the light chains and heavy chains,
and assayed for heavy and/or light chain protein synthesis. Exemplary assay
techniques include enzyme-linked immunosorbent assay (ELISA),
radioimmunoassay (RIA), or flourescence-activated cell sorter analysis
(FACS), immunchistochemistry and the like.
[00109] As used herein, the term “transformation” shall be used in a broad

sense to refer to any introduction of DNA into a recipient host cell that

/\ changes the genotype and consequently results in a change in the recipient
(‘s;_._/' -
cell.
[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
transfornation. 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 i1s 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 celis.



transfornmed with vectors constructed using reconbi nant DNA techni ques and

cont aining at | east one heterol ogous gene. As defined herei'n, the anti body
nodi f her eof produced by a host cell is by g';ﬂzg

transf or#ﬁ’tzﬁ{’)‘k&e?“ descriptions of processes for isol ath |‘%¢46%ﬁ0 odi es

from reconbinant hosts, the ternms "cell" and "cell culture" are used

i nterchangeably to denote the source of antibody unless it is cIearIy

specified otherwise. In other words, recovery of antibody fromthe "cells"

may nean either from spun down whol-é5cel ls, or fromthe cell culture
contai ning both the nedium and the suspended cells. WO 2004/ 066933

PCT/ US20041002044 -35 [00111] The host cell line used for protein
~expres@on]i s nUiie hosefcell dhleyuseli forprotein @prersion B mbiiqmefcedbly bed in the art
are credited with ability to referentially determ ne particular host cell

| i nes whi cHngpmahas ongi;t Bgse d U@ﬁelﬂ dles j are grey enedise owitht abibtyhdo expr essed

, gﬂgr gb;é Eﬁﬁﬁﬁh&gﬁaﬁgﬁﬁ% gaﬁtf&ﬁé hoét'l:% l‘i%%s B&I‘—‘Iﬂ? & bells hltﬁ'gg)ktﬁ u;gn

cervi cal caiesmplgaﬂe pédduc( l?@lbléeeécprd{dséﬂl@ﬂerémne)ﬂxeﬁ@rﬁdlo@tebéllldin'eye of CvI
with SV40 T anti R1610 (Chinese hanster fibrobl ast) BALBC/ 3T3 (nouse
fi br obl ast )incipgg hm@ﬁmﬁ@ﬁeﬁ@%w@ﬁ%ﬁéﬂd@m& apstar Sy

P3. 'Itl ?ﬁﬁngﬁ,f D&ﬁﬁa\ I@@hﬁﬁg @%ﬁ%%@%ﬁﬁl Pﬁ“‘&@@ Qe’.‘e@ﬁo?ﬁé Llr?: cﬁlelalrlsif

preferred. Widgdy lﬁﬁ} |C(D$ (Lderbiative bFOVE alithySBAMBT laahiben)f R venoc@mimsissi al
services, the Anerican Tissue Culture Collection or from published

| i t er at ur e. hapter 1iroblasty iBALBEAddutnousa roblash).s HAKe (banster bldll@y I ar ge

cul v oSt 2] Sst b PR EAGRTSHEE O BRI R ana

Acl ude homnepgs’rqueﬂee&h@ﬂhamwm, RAGT Ghurhdh Biaphotitef bnd @@§tor or in a
continuous stirrer_reactor i mobi 't zed or entrapped cell culture, e.g.

in hol | ow flbpmps kidrey)- o&‘éﬁ@meﬂs ar@)nalé@&lﬂdyd)refﬁ’r@dodé@ﬁﬂszeﬂr IS raaen c

cartridges f ifie odi e e Anmmunogl obul i ns
in the cul ttg?lgal%ég%lgg aﬁ? %ﬁfﬁagtsegd%ceﬁl{‘ g&“b@ ¢ ng (L"“’u Yeci pitation
wi t h anmoni Qeeétbpbatém pﬁbnﬂwgi]ﬁera@@é_nst hygr oscopi c materi al

{00112} In vitro production allows scale-up to give lerge amounts of the desired
antibodies. Techniques for mammalian cell cultivation under tissue culture
conditions are known in the art and include homogeneous suspension culture,
e.g. in an airlift reactor or in a continuous stirrer reactor, or immobilized or
enirapped cell culture, e.g. in hollow fibers, microcapsules, on agarose
microbeads or ceramic cartridges. For isolation of the modified antibodies,

. the immmmoglobulins in the culture supernatants are first concentrated, e.g. by
precipitation with ammonium sulphate, dialysis against hyéroscopic material
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-jaffinity
chromatography. _

[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



such as PEG, filtration through selective nenbranes, or the like. If
necessary and/or desired, the concentrated anti bodies are purified by the
cust onar r ography nethods, for exanple gel filtration, ion-exchange
chronatoé?%%ﬁ?@';%%onatography over DEAE-cel | ul ose or (PREVSZFLPT0HTy
chromat ography. [00113] The nodified i nmunogl obul i n genes and/ or

pol ypeptides 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- manmal i an aB&roorgani sns such as bacteria can al so
be transforned; i.e. those capable of being grown in cultures or

fernmentation. Bacteria, which are WO 2004/ 066933 PCT/ -US200r / 002044 -36

suscept i bl gudcepdi fsirisithialibn, ihBbd dRnFRINSA R SlteloBEciedhORA] er | aceae,
such as strains of Escherichia coli; Salnonella; Bacillaceae, such as

Baci | | us esisieinssof Buehanivbioe cok; Seimapllor Bocillaceqen dubleoBhiilllus i nf |l uenzae.

It will f . ' d that, wh d i b i.a, th
| mmunog! obGHS: FEGRHEH SrERep e M EAELE oS G Bt Bar  of
i ncl usi on bediebe apBfecifEPHRE Wﬁlﬁf‘e}fﬂ%@gisg@% bwéﬁﬁle&ﬁe irﬁig%iixégllﬁguﬁpd t hen

assenbl ed into functional immunogl obulin nol ecules. In addition to

pr okar yot e$eagudtamsamiddight chaibe tymeallydiesombgatiseiinclugosdodizar Bz yces
cerevisiae,, O common ker's, yeast, IS nost |y sed. anong
eukar yot i c SHE} ccglbfingg’r‘l‘ls 15¢lpty Bﬁngedﬂﬂ‘agﬁe‘biasﬁrm%%aﬁlﬁ apl  commonl y
avai |l abl e. i&ﬁﬁ%&%hbﬁﬁ{m%mﬁl%&ﬁ on in Saccharonzyces, the plasmd YRp7, for
exanple, (Stinchconb et at, Nature 282:39 (1979); Kingsman et at, Gene

7:141{0q129Y9) ; Tiscdditipar toeprokaryosn eult@ydts7 it@Bey maysalsorbeonded. used. Thi s
pl asm d al ?g?fgﬁ)!l contains the trpl gene i,ch gro.vi es a_ selection marker for

mut ant frIBtCey S8EYISIAge BT 58 TP ogastolSEhg ipesh op han, for

exanpl e ALCLI Neon kiR Bk nﬁgpoﬁfémﬁsﬁxﬁ‘cﬁﬁmugﬁgﬁﬁﬁﬁér Sother strhfh64kd - The

presence of the trpl I'esion as a characteristic of the yeast host cell
genone t hemopnowldesilaple. ef f ective environnent for detecting transfornation

by gr %ﬁﬂﬂ nt h%o? l%s)‘;&%%s‘?ox? fi1r1 .Starcgl%rg 19?32; the plasmid YRp7, for example,
(Stinchcomb et al, Nature 282:39 (1979); Kingsman ef al, Gene 7:141
(1979); Tschemper et al., Gene 10:157 (1980)) s commonly used. This

plasmid already contains the trpl gene which provides a selection marker for a
mutant strain of yeast lacking the ability to grow in tryptophan, for example
ATCC No. 44076 or PEP4-1 (Jones, Genetics §5:12 (1977)). The presence of
the trpl lesion as a characteristic of the yeast host cell genome then provides an

effective environment for detecting transformation by growth in the absence of

. tryptophan. ~
= [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 hamess the
subject’s natural defense mechanisms including complement-dependent
cytotoxicity (CDC) and antibody dependent cellular toxicity (ADCC) to
eliminate the malignant celis. In particularly preferred embodiments, the

modified antibodies may be conjugated to radioisotopes, such as *y, 1, P I,



[00116] Regardless of how clinically useful quantities are obtained, the
nodi fi ed anti bodies of the present invention nay be used in any one of a
nunber ofwgopsd@edsed (i.e. an inmmunoconjugate) or unconjgéqatSdoddobdd: | N

particular, the anti bodies of the present invention nmay be conjugatedto
cytotoxi ns such as radi oi sotopes, therapeutic agents, cytostatic agents,

bi ol ogi cal toxins or prodrugs. Alternatively, the nodified antibodi es of

this invention may be used in a noncgnjugated or "naked" formto harness
the subject's natural defense nechanf’sns including conpl enent - dependent

cytotoxicity (CDC) and anti body dependent cellular toxicity (ADCC) to.

elimnate t | 'ignant cells. |Ln particuylarly preferred enbodi nents, the
modi fi ed anpglbg?dlneggmﬁ%m,é@,ﬁp Z{?Hpomrlauf%Rsan@g“éB;u@ughnmegov 125]

131k, WO 2004/ 066933 PCT/,US2004/.002044 .. -37..123j 111j .105RN153Sm 67Cu,
67Ca, 166Hof’f1 ?L‘%"?‘Eﬁ‘?""fé"%ye‘“’%ﬁ“%‘ﬁg‘%’és Béﬁlﬁ%“éﬂi’%’ﬁ% by gty BB vl 1 koo
chel ators othedilk€l6ted dhifthdsitons! MaPt RiprReDRdEFRRAt Mtibolide sl oged

conposi tions may conprise nodified antibodies coupled to drugs, prodrugs or
bi ol ogi cal degpopsuirgsdiof | kiploginat Iresponsetthodifiessasech asome@ofrexate, and

| ynphoki nes_such as interferon. Stjll .other e ipents. of. the present

i nvention cBIFFREELHH IW?BE@?B%%F%E‘@&%ﬁgﬁ%omgoﬁﬁfﬂgg B’(?ngp‘)fps pecific

bi ot oxi ns  syehyrsent iflefiti cOtpfifteilietusk Ofiodified ¥Rlibdlidiedonfigandi ent s the
nmodi fi ed antibodi es may be conpl exed with other inmunologically active

| i gands (e. speciiet bibadinsssuoh a$ rigignemdipthehetedh) Intyet ethor embodimsntst i ng

nol ecul e bi,nds f{. ot,h t.he neoplasti,c cell, apd an effect cell such as a T
el |- The  tiimedifed tsbaiR ahe G pieact i Bl AR BEeRbeRRreaant | body
to use W || igslRRgBg OititodARsor e cAttsSHRRBNONWhEBMCERE redhitthOmoRtPheNCt
‘reatnent (e.g., chenotherapy or external radiation) and patient condition.
‘Wi | | be bagpiedpt be nehplastomecls kivd lan eefientor Igell anch evald celbadiley make such

a selection _i,n,. view,f, the teachings herein. [Q0117 used herein, "a
cyt ot oxi n OFBIEWBTO X ’?P%&%‘H{‘Sﬁﬁg%ggwg&ge ' O‘ﬁl%ﬁ% an%‘%‘%’etp_rlfsﬁpvﬁﬁal to the
growt h and peQhilf6f tid BpeOind Qldse SNEadRY, 8l of QdiREH $Ratmdn i t or destroy
a mal i gnancy 'when exposed thereto. Exenplary cytotoxins include, but are

not | i mit edchamotherdpiomrckkigasl tadietion) nmed paticobtcanditioor dytwilbsbec

appreciated that one skilled in the art could readily make such a selection in

view of the teachings herein.

[00117] As used herein, "a cytotoxin or cytotoxic agent” means any agent that
is detrimental to the growth and proliferation of cells and may act to reduce,
inhibit or destroy a malignancy when exposed thereto. Exemplary cytotoxins
include, but are not lumited to, radionuclides, biotoxins, cytostatic or cytotoxic
therapeutic agents, prodrugs, immunologically active ligands and biological
response modifiers such as cytokines. As will be discussed in more detail
below, radionuclide cytotoxins are particularly preferred for use in this
mvention. However, any cytotoxin that acts to retard or slow the growth of
mahignant cells or to eliminate malignant cells and may be associated with the
modified antibodies disclosed herein is within the purview of the present
imventior.

[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/ieukemias in animal models, and in some cases
in haumans. The radionuclides act by producing ionizing radiation which

causes multiple strand breaks in nuclear DNA, leading to cell death. The



t herapeuti c agents, prodrugs, imunol ogically active |ligands and bi ol ogi cal
response nodifiers such as cytokines. As will be discussed in nore detail
bel ow, radi e cytotoxins are particularly preferr n_this

i nventi o‘ﬁgzﬁé}\?\l%é%rg any cytotoxin that acts to retard o@ﬁgﬁofﬁgoﬁr owt h of
malignant cells or to elimnate malignant cells and may be associated with
the nodified antibodies disclosed herein is within the purview of the
present invention. [001181 It wll tg appreciated that, in previous
studies, anti-tunor antibodies |abél"éd with isotopes have been used
successfully to destroy cells in solid tunmors as well as :

| ynphomas/ | eukemi as in animal nodels, and in some cases in humans. The
radi onucl i G@O%tmé@'f%ﬁl‘@émﬁ thgfap@imczftqlﬂglgﬁmltmlpfél? WhRiete highgsagynul tipl e

strand breaks in | eadi to c 04/ 066933
hCT L2004 o300k TRk s"@%@%"% T H%Pa%'éa#\? Pugat es
typically Hﬁ@i@ﬁﬁ&d@é &iy] @8RS @ widch ,thé/y a&r mocIB@é Ek

therapeutically effective path I ength. Such nucl i des k| I ceI ls to

whi ch t hey neoplaire ctlisste whmhﬂmtqomw@te basaathhed oedps astared.cdlhey t o whi ch

th te h tt t d | | littl
ei oot bn-RERGR Jors AL P cTRBLPR b pte cgl coGu gy e © " "

non- i NMMINOgR&ingiall 9&;;{%“}4%&]@ espect to the use of radl ol abel ed conj ugat es
in conjunction with the présent invention, the nodified antibodi es may be

di r ect]Pg119bel edWchtIGSpeatsto thhumjgﬁraduﬂabﬂadl amjugates mayohjenttaimewshl i ndirectly
t hrough the use of .a ¢ in .agent.. As use ereln, .th hrases "indirect
| abel i ng" HEPUeS Tt 0’IL ﬁ&% 8%%maggpﬁ1rﬁg§hlap 5(51 E?ﬁ‘él ating agent
is coval emthﬁ)\%ﬁﬁ&ﬁﬁkﬁ%ﬂ?@tﬁl@ y bR MHeRROMaRa A gﬁ%ﬁe WR&agenade! i de is

ociated with the chelating agent. Such”chel agents are typically
erred t oagast. bAS mned honml, ﬂmwplhmmsrfgmhgehi®61m§' amﬂeyn&mm ldedingt he
pol ypeptide and th adi oi s articularly preferred hel ati ng agents
conpri se 1-3 ?&aﬁf‘ ﬁ’héﬁ Wy?%ﬁ‘%tﬁ&ogﬂﬁntXﬁ“é?ﬁ%e@eﬁPaacetl c acid

(" MX- DTPA" )1 8B8dF Hied Qﬁ‘l%ééf'on@'rﬁ&:ﬂﬂﬁ&f&%t& @b fAed @ﬁﬁ&l?@&l?élét Jefit. (" CHX- DTPA™)

derivatives. O her chel ati ng agents conprise P-DOT E derivatives.
Par t i cul ar | Suchrobtlating dgantésdare hypmtdljesfdued to as b1funct10na1 cheiatmg agents

as they bind both the polypeptide and the radioisotope. Particularly preferred

chelating agents comprise l-isothiocycmatobenzyl-3-methyldiothelene
triaminepentaacetic acid ("MX-DTPA") and cyclohexyl diethylenetriamine
pentaacetic acid ("CHX-DTPA") derivatives. Other chelating agents comprise
P-DOTA and EDTA derivatives. Particularly preferred radionuclides for
indirect labeling include '''in and *Y.
[00120] As used herein, the phrases "direct labeling" and "direct labeling
o approach” both mean that a radionuclide is covalently attached directly to an
antibody (typically via an amino acid residue). More specifically, these
hnking 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 Fec 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 (TcO4) 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



indirect labeling include " Iln and 90Y [00120] As used herein, the phrases
"direct |abeling" and "direct |abeling approach" both nean that a
radionucghgﬁ)k@aﬁgyalently attached directly to an antb@gﬂ%ﬂﬁ&x bigL[y Vi a
an amino acid residue). Mire specifically, these |inking technologles

i-ncl ude random | abeling and site-directed labeling. In the latter case, the
| abeling is directed at specific sites on the diiner or tetranmer, such as
the AT-1inked sugar residues present only on the Fe portion of the
conjugates. Further, various direct 1%%eling techni ques and protocols are
conpatible with this invention. For exanple, Technetium 99m | abel ed

anti bodi es may be prepared by |igand exchange processes, by reducing

pert echnat erediici®y agenituck marmnbls a ouffes ablitioansucle he lasoidngn-phassieduced

hnet i Sephad | d appl yi h j badi es_ to thi
col um, or BYCHERRITRRC R, e SURaTbe s B (PVeRly DIefetRLFRII R echnat o, a
WO 2004/ 06683 34ikRE4lY %ﬂﬁ%’aﬂﬁ@&ﬂ& are, well .kh@@ﬂfihtrtﬁ% l%g:?c{ehfdsi F&%ﬁicﬁl%ﬂ?n Cl2, a -

buffer solution such as sodi unm pot assi um P ution, “and the
ant i bodi es. pleferedy ratimmclidprfef afireet latmtingnisc i eevalémly ditachet| vial abel i ng

anti bodies are.well .kno in the art _and a particularly . preferred
radi onucl i d@’“_?sb‘f‘e 6‘?5?‘3;'5.%'%3&@1‘3&9315 Ofﬁﬁﬁf"% etﬁt' %f%lrﬁ’@ge’&awib& tyrosine
residues. Mg eé?lgg;}dnm&! erﬁhafagﬁfaeﬁwsa&iuﬁah& D ORI altf 2 derived,

for exanple, wt oact’ive sodium or potassiumiodide and a chem cal

oxi di zi ng ademticalsaxadizimg apedt, sucthypswhilrarhiypechlofitep chinraneind Toor thee | i ke, or
an enzymati ¢ oxidi zing agent, such as | actaqperoxi dase, . gl ucose oxidase and
gl ucose. HoWe%:efT 2Pof YH%“BU?)B wmg ggentn sudh 28 REIopRPEItaSHNSIuEPRE i ndirect

abel i Ng_apR{ ARGy IRGKE BbkardY WAL BlBbs d1ARS BeiRale8 B! G2t 1 N0 O

hel ators an ator conjugates are I nstance, U. S.
ent No. whdd3d 1divdingfapBaasoils pagticaiarygirefdred. pol ysubstituted

O RS DSBS i O Bl BB S BP0 s,
5, 099, 069, grlvt 249816%:1&& Zﬁgsr%%eﬁ? ,1\1403.443?17[,%?5‘%1‘5631%%4&1 d@ectefA@sOwW al so

relate to polysubstituted PA chel at es. ese patents are | ncorporated
her ei n i n t pelysubstitutadet dieth@ehetriagxmopphtescetit acidpathilbies rmtalprotein
conjugates containing the same, and methods for their preparation. U.S.

Patent Nos. 5,099,069, 5,246,692, 5,286,850, 5,434,287 and 5,124,471 of

Gansow also relate to polysubstituted DTPA chelates. These patents are
incorporated herein in their entirety. Other examples of compatible metal
chelators are ethylenediaminetetraacetic acid (EDTA),
diethylenetriaminepentaacetic acid (DPTA), 1,4,8,11-tetraazateiradecane,
— 1,4,8,1 1-teﬁaazatetra&ecme—1,4,8,1 1-tetraacetic acid, 1-oxa-4,7,12,15-
\/ tetraazaheptadecane-4,7,12,15-tetraacetic acid, or the like. E,‘yclohexyl-DTPA
or CHX-DTPA is particularly preferred and is exemplified extensively below.
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 chelationi 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 bifinctional chelators that



chel ators are ethyl enedi am netetraacetic acid (EDTA),

diethylenetriam nepentaacetic acid (DPTA), 1,4,8,11-tetraazatetradecane,
1,4,8,11-tetraazat etradecane-1,4,8,11-tetraacetic acid, - - 2,15 QJ
aci d, orVe M90S Cycl ohexyl - DTPA or CHX-DTPA is par tﬁ%ﬁ&a?‘fiﬁ/mg)ﬂrﬂéf erred
.and is exenplified extensively below. Still other conpatible chelators,

i ncludi ng those yet to be discovered, may easily be discerned by a skilled
artisan and are clearly within the scope of the present invention. [001221
Compati bl e chel ators, including the ‘é‘Beci fic 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 trivalmat omataglmi pesdeshall of tiesse ahsdctbtstas -dre knowa tiu ther amt ahd os and :

decr eased bon§ ugtgkeﬁaslwell as, greater in vivo retention of radi onuclide
at target dP%dso by benencigl mumorigkayra t unor sites. However, ot her

bi f unGhi | ch r : / 933 ~-.-40 may or -
may ng[PMpa}?s essqg?vf,mo? 15% n?égsgygﬁé?%ét glrg?s];tﬁi %%%ara&e{%%@\%%@nqﬁ%mﬁ t and may
al so be beriefdin, miodiffedt amibodichenappe dodPiba®H dot dififekdnt ahdiolabelsafopr eci at ed

that, in.acgordance wth the teachings_ herein, nodified antibodies my be
conj ugat ed PeBRIFHG And FherpRENtis) BBEPSESt ofo thisagtbéte atoxsmeRtaEd feut i ¢

pur poses. bS asifat; e j - ' i catiQns, herein
i ncor por at g%ng%i}lgr Eeﬁgr fei{rll(i;:}gs’ %}e?t gﬁr‘%fep%%ﬁgdet , ragﬁg%{gggﬁlggd?o ljg él ed

t her apeut i discbeseugalicishdal thiragpudist canjligatexg iforg diaghosticu fimaspineT of e
admnistration o hergpeutic. ant]body. "In2B8" conjugate conprises a
nurin. e norfYFEEh AP0 & Wai@%‘?% tsaneptic @Bb?%an&@% combgden, that is
attached taq, %}rg Ak f &Eép']. |6 t L

€ et hyl enetorl an?%/r?epentgaﬂéet l‘c&%giag%?gmi%&cé ﬁ%ﬂcs&hlaagﬁelc%zgt ure of 1-
WSOt hi ocy anmtighe rthyd is teeliddyio- DTRA AR fenooiny Ichaios ol MX-DERLbeNZYI -
DTPA. 111In s [fart'Lcu_I arly preferred as,a diagnostic radi onuglide because

bet ween abddietylenstrianginepentrasetic agid). pwhich s omprigsiant 4t Bdyraet Hout

det ect abl e : j G4\ tzhe 4 n;@g aq | e 1ctive of
subsequent ‘E‘%@@%‘éﬂ%@g’éﬁu %ﬁgw i St %Iﬁ u% %ﬁm%ﬁﬁﬁgﬁ%ﬂ% 1di es utilize
5 nCi DTPA. "'In is particularly preferred as a diagnostic radionuclide because

between about 1 to about 10 mCi can be safely administered without

detectable toxicity; and the imaging data is generally predictive of subsequent

%y _labeled antibody distribution. Most imaging studies utilize 5 mCi

Ui Jabeled antibody, because this dose is both safe and has imcreased

imaging efficiency compared with lower doses, with optimal imaging

occurring at three to six days after antibody administration. See, for example,

-~ Murray, J. Nuc. Med. 26: 3328 (1985) and Carraguillo et al.: J. Nuc. Med. 26:
e 67 (1985).

fo0124] As indicated above, a variety of radionuclides are applicable to the

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, "I is a well known radionuclide used for

targeted immunotherapy. However, the clinical usefulness of Bl 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 adveni of

superior chelating agents, the opportunity for attaching metal chelating groups



1111 n-1 abel ed anti body, because this dose is both safe and has increased
imaging efficiency conpared with |ower doses, wth optinal imaging

occurrin hr to six days after antlbody adm ni stration, See f or
exanpl e, q”@&ﬁ?é &Sﬁ Nuc. Med. 26: 3328 (1985) and Carr A§U¥280480204¢ - 5
Nuc. Med. 26: 67 (1985). [00124] As indicated above, a variety of

radi onuclides are applicable to the present invention and those skilled in
the art are credited with the ability to readily determ ne which

radi onuclide is nost appropriate undefl various circunstances. For exanpl e,
1311 is a well known radionuclide used for targeted i munot herapy. However,
the clinical usefulness of 1311 can be Ilimted by several factors

including: ¢ glteigaiaspiny@hdl thdabpornidifss todeiliak ofen ahdisudidet setihnat ed
ant i body both ”1 the blood g §1d at tunor sites; and em ssion characteristics

(e.g., largésga a@‘érrpé’nent Y werondesarsevsal depeffsi dfen wtdizationeaini zed dose

oppor t uni 1y iR e BaptceRBhe e SLREH, SIS i BB * "

PCT1US20040@%844 to altdw batifidytLbitaulasn by ais ibleceanpoPtuiitises to utilize
ot her radionuclides such as 111TH and gOY 90Y provides several benefits for

utili zat i onpiug befaemniicra{l hightesergyeuith oo aspompanyingngammp argliatiein hal f-1ife

e o. 1311 ofvopuSaRE bRelln ChERE AP 1 300K (B Yt eeEommanyi ng

gama '”adﬂﬁtllﬁihdnﬂl drhéurfl € GRY peddiidfing Iradififorl Nalldves Urofoudfi@iehto 1, 000 cell
di aneters. Furthernore, he m ni mal_anount of penetrating radiation allows

for outpati édmnu%t@npm off rgseﬁf ilabelegs agtihodies eAdditignallsh oitassalizatian t ¢fonal |y,
internalizatijaq beled an e ed r cell killing, and
G | ocal e Ib ugf’ y|lso?“|i lr?@%%%f’%%r@&‘ﬁ%u% Bif ogglhgxlmsﬁlgp j acent
twror cel | Sldr@ﬁﬁ%ﬁﬁlﬁtm dhotiklBe letHal ifeteqjadeR0RRE JBllE pekingeths 'tﬂ‘?bte treat ment
dosages (i erapeutically effecti ve anounts) of 90Y-I| abel'ed nodified

anti bodi es ealigga. f r om bet ween about 5 and about 75 nCi, nore preferably
et v O 0 et G e AL SR ST Tk O
amounts) of *°Y-labeled modified antibodies range from between about 5 and
about 75 mCi, more preferably between about 10 and about 40 mCi. Effective
single treatment non-marrow ablative dosages of *'I-labeled antibodies range
from between about 5 and about 70 mCi, more preferably between about 5 and
about 40 mCi. Effective single treatment ablative dosages (i.e., may require
antologous bone marrow transplantation) of *!I-labeled antibodies range from
between about 30 and about 600 mCi, more preferably between about 50 and
N less than about 560 mCi. In conjunction with a chimeric antibody, owing to
the longer circulating half life vis-3-vis murine antibodies, an effective single
treatment non-marrow ablative dosages of iodine-131 labeled chimeric
antibedies range from between about 5 and about 40 mCi, more preferably
less than about 30 mCi. Imaging critena for, e.g., the "y 1abel, are typically
less than about 5 mCi.
{00126} While a great deal of clinical experience has been gained with *'I 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, 12T, °L, P, “'Co, **Cu, ¥Cu, "Br, ¥Rb, ¥'Kr,

3 12 1 2 2001 18 = 4
87ST, 11 Iﬂ,, 7CS, chS, 1321’ 197Hg, OSPb, BI, 177L!1, G_Rﬁ, 212_ij ZIZBI, 7SC,



from between about 5 and about 70 nCi, nore preferably between about 5 and
about 40 nCi. Effective single treatnent ablative dosages (i.e., may require

aut ol ogous bone marrow transpl antation) of 131I-1abel ed antibodies range
from betWR&WAH3%t 30 and about 600 nCi, nore preferabPEIEEHEORMbout 50

and |ess than about 500 nCi . In conjunction wth a chineric antibody, ow ng
to the longer circulating half life vis-a-vis nurine antibodies, an
effective single treatnent non-marrow abl ati ve dosages of iodine-131

| abel ed chineric antibodies range frém between about 5 and about 40 nCi,
nore preferably I|ess than about 30 nCi. Inmaging criteria for, e.g., the
a'hi label, are typically less than about 5 nC. 1001261 Wiile a great deal
of cli ni cal "SxpefiPantishas re éRagai? e 2Wiat hind 3CBi and thiOf¥peddlin, r adi ol abel s

are known in the art and have been used for sinmi|lar purposes. Still other
r adi oi sot op&¥nERang betd enjkters agg akh gompaiible awgndhis myeafiono Fartherat oi sot opes

T ted to, MRy Bheifiibgdet Bx 3E0A5E v LKA Th g cBRISRL Y 510 "
127" .5 12908etéRdihe WBich Lgdiod03ptes 286 $dondphfibld wlifib Resddadd kodksdBbf 475c WO

2004/ 066933 PCTI US20047002044 -42 '5Rh 109Pd 153Sm 188Re, 199Au, 225Ac, 21
'At, and 21bsaiment nwithew rundpecexpgrispentatioganmal anthipeend.emdditionsl are al |

nd 21838ment vk resge el aniliberBlertiitarel are ol |
"o Suom 1 chciplsVieh RAETAAdy el boctbly ot HeBHoS eled Fus®, 070

radi onucl i d&3y, &, Carpatd, Bl, BiG) 28 el act'ém. caufibaiiaf haver 8 besat W t hout
undue experinmentation. To this end, additional radionuclides which have
al ready beeltbglsddvith @ jvariety ofi egirswiclidesy dorotentigl usel imitapgpied | 3K,
52Fe, 67GCa, : J Li:1 t4 i §S.d] I e abeled with
Qari ety of 'r gﬁ? ﬂ&%ﬁ%ﬁé’é@@%&’ﬁp@? jélH |'a¢gtfj§le0?'i 6nshfl ;?"glgé ng?ﬁ hﬁ%‘a’[ her apy
frersz et aldioduohdssnabiudEetReBindl ¥ Mbas WEll-ab25° A1l 987 F'Cul hea dessedi onucl i des
i nclude 188Re and_186Re as well as 199Au and 67Cu to a |lesser extent. U S.
Patent No. Sxt@Bo, g% Patenti NesS5460i787 preyidesandditiensd datantpesting sueddi oi sot opes

oo RS Bl SRR 0 2o om0
conj ugfsad7f o, oln agditich abeddivhiitlidedNtheOMedidied Banfibolies d@fthe present
mvention may be conjugated to, or associated With, any one of a number of
biological response modifiers, - pharmaceutical agents, toxins or
immunologically active ligands. Those skilled in the art will appreciate that
these .non—radioactive conjugates may be assembled using a variety of
techniques depending on the selected cytotoxin. For example, conjugates with
biotin are prepared e.g. by reacting the modified antibodies with an activated
ester of biotin such as the biotin N-hydroxysuccinimide ester. Similarly,
(/J conjugates with a fluorescent marker may be prepared in_the presence of a
coupling agent, €.g. those listed above, or by reaction with an isothiocyanate,
preferably fluorescein-isothiocyanate. Conjugates of the chimeric antibodies
of the invention with cytostatic/cytotoxic substances and metal chelates are

prepared in an analogous manner.

[00125] Preferred agents for use in the present invention are cytotoxic drugs,
particujarly those which are used for cancer therapy. Such drugs include, in
general, cytostatic agents, alkylating agents, antimetabolites, anii-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,



bi ol ogi cal response nodifiers, pharmaceutical agents, toxins or
i.mmunol ogi cal ly active ligands. Those skilled in the art will appreciate

t hat th |oact|ve conj ugates may be assenbl ed ety of

t echni ques aﬁpe ?ng on the sel ected cytotoxin. For exaﬁ%?hgg%%ﬂyﬁﬁgtes W th
biotin are prepared e.g. by reacting the nodified antibodies with an
activated ester of biotin such as the biotin N hydroxysuccinim de ester.
Simlarly, conjugates with a fluorescent marker may be prepared .in the
presence of a coupling agent, e.g. those |isted above, or by reaction with
an isothiocyanate, preferably fluorescein-isothiocyanate. Conjugates of the
chinmeric anti bodies of the invention with cytostatic/cytotoxic substances
and met al h@lﬂaﬂ@mphm@hoxméfber exyclaphasphamédap g ofesfantideer chlga0bag], Preferred

agents for n th esent, .invention are cytotoxic dr partlcul arly
t hose whi ch Hl Rtg‘i an. 9, JEFEIYQHe, S0 %ﬁ'—@ﬁ 'HP%&QEWRBF‘%Q«&@C%F general ,

cytostatic gagikne, dbinnbiald, 18 RaRBfISe. @hbﬁﬁfe?&?&d‘ ERSses B eyibtoicl ferative
agents, tubulin bi ndi ng agéents, hornones and hor none ant agonl sts, and the

like. Exerrpa@nj;s @Iylﬂlubt oi examplet ther enthoaepelinebfamily of drags, ﬁh@smma i nvention
I ncl ude al kyl a st ances h as.mechl or et ham ne, . WO 2004/ 066933
PCT/ uszooné‘é'@&li b Smilon s, éttehﬁ ﬁ%ﬁr‘éﬁPG’ AElegi8S pMsni de,

i fosfam de, f‘cﬁh&%aﬁﬂﬁﬁ' of dm@yséiﬁrﬁéiﬁs 1%, Hl'%aéo%pﬁﬁloftémﬁ‘sz' PYRRGIar9! SO .

ni t rosour ea conrpounds such~as "carmustine,” | ofistine, or senustine. O her
preferred chedglesnanbayt of ofticse elgesess mqlwiwdﬁ)r feaampleanpdlmamydne

ant hracycline faml of druaﬁal .the vinca . Ci ns t he
.

bl eonyci ns, “TREAEHY Ol-0x iBsi (dawonyci). pﬁ@’f‘?rﬂ%ﬁﬁl’f PR ugs,

dl ‘ynenes, aﬁfétﬁo%xﬁedﬂeﬁm{)ieﬁh,ogﬁlmmfaﬁ,tdu%woﬂgrm dibfdrimefiiRess Of those
sses include, for” exanple, adrianycin, ~carnm nonycin, daunor ubi ci n
unorryC| ninitodyyzor ubj (ﬁchnommmdht eporﬁrom:mm; h6tferatrasil, rrﬂphmpdm,l n,

4ni t hranyci pt on rorret hot r exat J mt in.C

act i nonyci nﬁﬁﬁ‘%ﬂ gﬁl?rB‘ﬂg‘&ff‘ﬂineSc 1"8{1‘?’35‘331’4‘3 2, 6‘8&%}9‘? dodep rg}h%lt%‘%f nr,

6- mer capt Opr' é%plﬁrﬂbﬁﬁcﬁp ld8Rvatfik %bﬂeasaétéPés'ﬁfés bfi%toﬂb‘é’ﬁggﬂifds Riexin, or
podophyl | ot oxi n derivatives such as etoposide or etoposi osphate

mel phal an, wiclphake) Vinblasting cringistine, leumsrding, dinmdesing; Imte:smeeand ther osi ne and
t he

like. Still other cytotoxins that are compatible with the teachings herein
include taxol, taxane, cytochalasin B, gramicidin D, ethidium bromide,
emetine, tenoposide, colchicin, dihydroxy anthracin dione, mitoxanirone,
procaiﬁe, tetracaine, lidocaine, propranolol, and puromycin and analogs or
homologs thereof. Hormones and hormone antagomists, such as
corticosteroids, e.g. prednisone, progestins, e.g. hydroxyprogesterone or

medioprogesterone, estrogens, e.g. diethylstilbestrol, antiestrogens, e.g.

Q tamoxifen, androgens, e.g. testosterone, and aromatase inhibitors, e.g.
aminogluthetimide are also compatible with the teachings herein. As noted
previously, one skilled in the art may make chemical modifications to the
desired compound in order fo make reactions of that compound more
convenient for purposes of preparing conjugates of the invention.

[00129] One example of particularty preferred cytotoxins comprises memtbers
or denvatives 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 proiein foxins
which can be cleaved in vivo to give many inactive but immunogenic

polypeptide fragments, toxins such as calicheamicin, esperamicins and other



like. Still other cytotoxins that are conpatible with the teachings herein
i.ncl ude taxol, taxane, cytochalasin B, gramcidin D, ethidium brom de,

eneti ne, i.de, col chicin, dihydroxy anthracin dio Lt t [ one,
procai neﬁf&%glg‘gdg?sﬁe, | i docai ne, propranolol, and pur onyeg?lr?g%@%%é ogs or
honol ogs thereof Hornones and hornone antagoni sts, such as corticosteroids,
e.g. prednisone, progestins, e.g. hydroxyprogesterone or medroprogesterone,
estrogens, e.g. diethylstilbestrol, antiestrogens, e.g. 0 tanoxifen,
androgens, e.g. testosterone, and aroftht ase inhibitors, e. g.

am nogl utheti mde are al so conpatible with the teachings herein. As noted
previously, one skilled in the art may nmake chem cal nodifications to the
desi red conpoediyhesarosm@l moecniek evhidaaticostatially tdaimmonppamivd These

conveni ent for purposes of prepati conjugates of the inventiqgn. [00129]
ne exanypl ene?"lf'g%% E‘Bﬁl%gr Iaffpb:ﬁg?‘&aﬂgﬂmgﬁ# _cfgomengmé‘?fﬁp?ri §‘:§§anFF‘é1°'rt}§'F s or
derival | ves @hnigies GRRANRE teBpkdvialsi@ Bbds LUIDL ABAGRGR LfiibodiB | Uding
calicheam cin, .esperamcins or dynemcins. These toxins are extrenely potent
and act by ehdathenmolacalesaThEMAlinkiea dichgolbgies alcludtesitielspedifik ilinkagr ot ei n

toxi ns which Mf cl eaved in vivo to give nmany inactive bué i mrunogeni ¢
pol ypept i de Vi yiaked; syganstesidugs ggesent ioBhe 2R epfcegﬁ'épﬁn‘? th&s and ot her
VO 2004/ 066853l 95t Qidiifkbod Bl neffiods AiveARE AV Feditld D! ecul es
whi ch are essentially non-inmunogenit. ese non-peptide toxins are

chem cal | y- thenpossiblecffchiz oflinkage wrtht indatpeprepdaiies dBhévomjuggewhi ch have been
previ oys| sed to | abel ngcl onal anti bodi es and other nol ecul es. These

| i nki ngﬂocléefmol O@Segrqu{}géﬁéqdei%p%wa}t@lq iCHIOHRFEns Y CRBIPRISE ithked sugar
resi dues pr g&{;‘g ORL ¥seQh tES1pQr| f k€10 £O0 Hﬁ{lb
317t e- di rectg |%k‘?ngs rreteﬁo S ae\?lg ﬁ)h&elﬂg vrgﬁét?ag?e @#%lgr&g u‘%ﬁir?gg the possible
2ff ects of lfomkafe gnmxeuticaili agiver wpetthdeethadis ide conyxigad eumpO0130] As
previously alluded to, coppatible. cytotoxins y nprise a _prodrug. As
used her ei nCelshgomaaad 1o 188 mgent  pgrapd; 5 ‘éﬁpﬁglgcﬂfgé‘ﬁgo?nzﬂg}aﬂ ¥ve form of

a phar maceut,j.€ L : ] C | : r cells
conpared t o%%ké%?ﬁ%b%lﬁ Hﬁ%@{;@&%@% %é%ét%gé?'nghginr%g n%otnlEl gItbFH;D activated
or convert esvitintie tientior enclode, ventpareendt fliaritad o, ogliosplsate-copainind e

prodrugs, thiophosphate-containing prodrugs, sulfate containing prodrugs,
peptide containing prodrugs, B-lactam-containing prodrugs, optionally
substituted phenoxyacetamide-containing prodrugs or optionally substituted
phenjlacetamide-containing prodrugs, 5-fluorocytosine and other 5-
fluorouridine prodrugs that can be converted to the more active cytotoxic free
drug. Further examples of cytotoxic drugs that can be derivatized into a

prodrug form for use in the present invention comprise those

chemotherapeutic agents described above.

[00131] Among other cytotoxins, it will be appreciated that the aniibody can
also be associated with a biotoxin such as ricin subunit A, abrin, diptheria
toxin, botulinum, cyanginosing, saxitoxin, shigatoxin, tetanus, tetrodotoxin,
trichothecene, verrucologen or a toxic enzyme. Preferably, such constructs
will be made uwsing 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 consfructs may also be used to associate

immunologically active ligands (¢.g. antibodies or fragments thereof) with the



with the invention include, but are not limted to, phosphate-containing
prodrugs, thiophosphate-containing prodrugs, sulfate containing prodrugs,
peptide c ol rodrugs, (3-lactamcontaining prodru optionally
substi tut gﬁigﬁeﬂé@ygcet am de- cont ai ni ng prodrugs or opti gﬁ'&”ﬁ@’ ¢t ut ed
phenyl acet am de- cont ai ni ng prodrugs, 5-fluorocytosi ne and ot her 5-
fluorouridine prodrugs that can be converted to the nore active cytotoxic
free drug. Further exanples of cytotoxic drugs that can be derivatized into
a prodrug formfor use in the preseTﬂf5Tnvent.i on conprise those

chenot her apeuti c agents described above. [00131] Anong ot her cytotoxins, it
w Il be appreciated that the anti body can also be associated with a

bi ot oxi n sumdodifeedr | aitibodigbunift e givesen{ diventieni a Rreferably,bothedel num
cyangi nosi ns, saxito i X|n et.anus,  tetrodot oxin, tr| hot hecene,
ver r ueol ogeMgHR O%Xﬁ%é% }%@“ W%lrléfbaﬁrrycte@&w LEsns e 269 be made

using genet ixfnGRGlAEiBglof BAND! A8y BAks dht ¥hdRbis ol be I%eSS' on of
the antibody-toxin construct. %l ol ogi cal response nodifiers that may
be associ at bdng\neﬁhctbheelﬂn;d;uth @sl 'lénelisboxil\ﬁi's cells, tme:kpneqzremmty tovtiret | on

conpri se cytokln S | ynphoki nes interferaons. eov as
i ndi cat ed aBeRRlas 1§| FQ%E*‘E%& rsaqﬁgatg& ey Qmoi’ H’(& gl"e

e 2P HhgRRE gyt oo ‘Z"Eﬂbﬁﬁe e AR BB PO o

present i nvekitlednin theedrercabldy readigsformi soohnobmsyuc@dl tsm@cohventiohgiands woul d

be directed t ntigens on the surface of i mmnoactive effector cells. In

t hese cases? ec{c’)ﬂ‘l‘éu‘?,sonstructs coul d be used to bri ng effector cells, such as

T ;_Cel I focB2NK celalginet nclﬁésoﬁﬁ 26 hﬁﬂl&ycﬁgtok t tHeC wS&l I 1 beari ng a
| ssocl ated antigen thereby provoking t e5|r d 1 nmune response. In

V|"“W of t hi somjiusetionswitlte thet discosdhnodified anﬂtta:tdmsrme ra;kmdehﬁtizmg didgs art coul d

readily form such con { si ng conventi hni qu s. [001321 Anot her

class of co t’-‘ﬁﬂg c‘?geﬁt(l Yréref’?‘? t lonyngyec edsi“ﬂ1 SR th t he

di scl osed i t S - radi i d s y be
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radiotherapy. An antibody conjugate internalized by the tumor cell would

deliver the radiosensitizer nearer the nucleus where radiosensitization would
be maximal. The unbound radiosensitizer linked modified antibodies would
be cleared quickly from the blood, localizing the remaining radiosensitization
agent in the target tumor and providing minimal uptake in normal tissues.
After rapid clearance from the blood, adjunct radiotherapy would be
administered in one of three ways: 1.) external beam radiation directed
specifically to the tumor, 2.) radioactivity directly implanted in the tumor or

O

3.) systemic radioimmunotherapy with the same targetir-lg antibody. A
potentially atiractive variation of this approach would be the attachment of a
therapeutic radioisotope to the radiosensitized immunoconjugate, thereby
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



sensitivity to ionizing radiation, thereby increasing the efficacy of

radi ot herapy. An anti body conjugate internalized by the tunor cell would
del i ver adiosensitizer nearer the nucl eus where ragi [ d,zat Lon
woul d b‘&gﬁ?’gé% . The unbound radi osensitizer |inked an%&?ﬁ?@@%dﬁﬁﬁbodi es
woul d  be cleared quickly fromthe blood, |ocalizing the remaining

radi osensitization agent in the target tunor and providing mniml uptake
in normal tissues. After rapid clearance fromthe bl ood, adjunct

radi ot herapy woul d be adm nistered 49 one of three ways: 1.) external beam .
radi ation directed specifically to the tunor, 2.) radioactivity directly
inplanted in the tunor or 3.) system c radi oi ni munot herapy with the sane
targeti ng amvichediyedAed patront featvys aid dracthsidves@r mstlotixicdfy. tlhithisappr oach
woul d be the attachnent .a therapeutic radioisotope {o the

r adi osensi ticsags fisHmbe H@‘at@?&ferfgr Wod@g\m&ﬁﬂé‘eﬁ B SRIERFnce of

adm ni steri iQ GhP i [ %ﬁ,g %&% Leogot the :
di scl osed aértlftgelc O%F%s are use(?ﬁloﬁ Oag%%(ﬁ%%%% oéa%e%lljtﬁconj uggg,lg ° orm it will
be appr eci atandertpatitnts. djsoch, ok motidgd anfibddies g @sefl in a conguphatedrori s t he

ability to use thes nti hodies in e| osuppressed patients, . especially
t hose who a‘Fl@oﬂl‘l‘ﬂg‘Pgo MEL 1B PR G%e"‘@‘f?né’,re‘%' cndergamg ppdiuncts ych as

radi ot her a . ) i 5; Gl a ' rofile.
(e ol attiefpick EAPANELARN belPhaalafion bb ey ARARRY Sl () MBIHAR ™ %1 e
modi fi ed an¢gmbatiinests thk esodificimngioties fhgrid in asetjubatédor tuicvajugagdpat i ent s
that WO 2004/ 066933 PCT/ US20037002044 -46 have reduced red marrow reserves
and are senfrm) mayihs yspd iy e sombined therapeutic Jegimeg avith chemotherapgidicdel i very
profile of A mofifl gﬁpéﬁgﬁﬂ ﬁ%dirﬁv?ﬂ ‘?eéiil@‘i’ﬁa‘f%ﬁ%h th@fa%@&ﬁd I\éginfléHS the
adyri ni stration of radi ol abel ed conjugates to nyel osuppressed ~ cancer
@T: ents. Asagucdmpiidee tho dichjuantiahnisivhthinesusar eoneaméntl or ncaextarjvegat ed or
unconjugated_formi.n patients that _Ba e prqe)vi ously under gone adj unct

t her api es stEpnistragon af the disdesedrantipedicoan Pn%%mf%@e&%%herﬁw%'ﬁher

preferred di o b8 Sad i sl : jjugat ed or
unconj ugat e%gﬁ br% naagljlbag@fjeg}é% eliﬂr?%g conol neéﬁiﬁé@gggﬂétl?gerﬁlgg?ﬂngn wth
chenot her apsuthprise(the adyeinisteatidin of & reelkdlhbebsdl amibbthe art wi Il appreci ate that

such therapeutic_reginens 1 may conprise the-sequential, sinyltaneous,
concur 9O34lor coBhilethe, modified antibodies may be adminisiered as described

immediately above, it must be emphasized that in other embodiments

conjugated and unconjugated modified antibodies may be administered to
otherwise healthy cancer patients as a first line therapeutic agent. In such
embodiments the modified antibodies may be administered fo patients having
neoplasia and/or to patients that have not, and are not, undergomng adjunct

therapies such as external beam radiation or chemotherapy.
Polypeptides of the mmvention

[00135] The invention further provides isolated IGSF2 or LIV-1 polypeptides
having the amino acid sequence i Figures 1B, 9F, 21B, or 22B (SEQ 1D
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



adm ni stration of the disclosed anti bodi es and one or nore chenot herapeutic
agents. Particularly preferred enbodi ments of this aspect of the invention

will cogpyi adm ni stration of a radi ol abel ed ant] 34] Wile
t he nodi m@ﬁgﬂ‘{‘sp%odi es may be adm nistered as descri beg@?&%&?@%y above,
it nmust be enphasized that in other enbodi nents conjugated and unconj ugated
nodi fi ed anti bodies may be adm nistered to otherw se healthy cancer
patients as a first line therapeutic agent. In such enbodinments the

nodi fied anti bodi es nay be adm ni ster®d to patients having neoplasia and/or
to patients that have not, and are not, undergoing adjunct therapies such
as external beamradi ation or chenot herapy. Pol ypeptides of the invention

[ 00135] Theolignpeptideoand polyheptiderfomndias or seduehecs hedSB%re rwifitiéd fromol ypept i des

R 09 4 RS bt AT BB e s B PR 5 o
por ti ofp186) t he aRpYLPRLYAFAM HS8e artRarlh¥EamiRs Rbd&quéids opltegopept i de”
'y an

are con5|§|ered synonynmous” (as I's commonly recogni ze each termcan be
used i nt er cKaSigkabLiV dspdligeptidat eai be equed wdthowt sipuificatteffeccbhthe of at | east

to amno acids coupl ed. by ptidyl Linkages. The word "pol ypeptide" is used
herein for SFGHE o dHpetion; qug@ﬁ&r%‘%%éh%@nfﬁifm%%a thersegiiges 21eA | WO

2004/ 066933 fdinbtaeA f LAAARHE remomibéred thAIRERNifl HoARMlicAPAURER e T Ol as
or sequences herein are witten ?rom l'eft to right and 1n the direction
from am no petemnwhichaetambmactivey.ninrgeaeral, [i06 Pa6dibletio weplacelresidessogni zed i n

the art that sqnme am no,acid sequences of the | GSF9 or LIV-1 pglypeptides
can be vari é@t&?%g}ﬁwgﬁ%ﬁi#‘% @?Y‘éﬁ‘fﬂ@ft Tpfidues RerioImifeea SN ct | on of

the protei ngofios Uehuddhf f:6 ef:@ﬁﬁténeé%@f,g HEESuPh b%%hﬁﬂah ed, it
ﬂquld be rerren%ered t hat tﬁer'e wil?’be itb?ca areag on the roteins
#i ch det er mingposiani if theyalictatiog @neura by, a ndn-cstigabspidil &f theprotgihace resi dues

that f e tertiary structure royided that resjd erformng a
siml af({‘ﬂ]ﬁiﬂcti oﬁh‘éﬁ’ %E’é’ﬁ?tlc}%ﬁ%‘?‘ﬁgmc %Hﬁ%{‘mﬁlﬁ’ ﬂﬂfi/#gf%‘fmf Lg‘{ 'g]_uegrray be
conpl et el y QdiyhRiABO iR Hollde fcBRnd b RGN QLMY RbtefhsiADs 8¢ fid cal T egion

of the prot [ 00137] Thus, e I1nvention furt I ncl udes vari ati ons of
t he | GSF9 oprdidipbrtions discussed below. Such mutants include deletions, insertions,

inversions, repeats, and type substitutions (for éxample, substituting one
hydrophilic residue for another, but not strongly hydrophilic for strongly
hydrophobic as a rule). Small changes or such "peuiral" amino acid
substitutions will generally have little effect on activity.

[00138] Typically seen as conservative substitutions are the replacements, one
for another, among the aliphatic amino acids Ala, Val, Leu and Ile;
interchange of the hydroxyl residues Ser and Thr, exchange of the acidic
residues Asp and Glu, substitution between the amide resi&ues Asn and Gln,
exchange of the basic residues Lys and Arg and replacements among the
aromatic residues Phe, Tyr. |

[00139] As indicated in detail above, further guidance concerming 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 residucs are substituted with a



pol ypeptides that include regions of the IGSF9 or LIV-1 proteins such as the
protein portions discussed bel ow. Such nutants include deletions,

insertions, inversions, repeats, and type substituti ong va -y ool

subst i tuWiOr?é"’ HPRS933ny dr ophi | i ¢ residue for another, but Strongly
hydrophilic for strongly hydrophobic as a rule). Small changes or such
"neutral” amno acid substitutions will generally have little effect on
activity. [00138] Typically seen as cgnservative substitutions are the

repl acenents, one for another, arrorrg48the al i phatic am no acids Ala, Val,
Len and Ile; interchange of the hydroxyl residues Ser and Thr, exchange of
the acidic residues Asp and G u, substitution between the am de residues
Asn and 4 n(;onsaﬁcdhanlgtm-odnseﬂved hesneacié sesithedptoferablych chwgeraatiamapl acenent s
anong the ar s, Phe, Tyr 00139 As indicated . in detail above,
FUrther " gui B C5H 8B iR EHe TG OGP e ERYAS bt Y (o be
phenot ypi cabdabdsd b e fénefc colé eor"(‘i’igl oh%iiﬁlv%l&? oﬁ@ﬁ?nﬁ)re oF %E ifnhﬁﬁ:nt
deleterlous effect” on & function e found 1n Bow e, J. et al.,

" Deci pheri ngpid h@lchEsSRQBdesm Buhﬂtmmmt Seoppe e €gi) ol ior whivh ﬁhe rmnmo Aci d
Substltutlon iﬁ 47 13046- 1310 19 021 &20140 Thus,, the fragnent,
derivative B‘? ypep: 8@5 Wéthp?élp ﬁ?‘inB ¢ #F SEMDYE! @Bﬂ"’@ﬁe 9F, 21B, or

22B (SEQ | Dth@(iﬁ h
nor e( of Qt he am lnfglfgciifa&rp&?’pd%adggr éggaléé%i ?61}?&3%% %13)60@@ %@4%653933% o
PCTNS200' / Ofi2@Hish theA@iditdormb amah aridsnas -fosedde thethaame polyaeptitie; esihdue

(preferably a C?Fg eﬁve .amno acid.residue) and such substituted am no acid
resi due may3bft ?9 8”6ﬁ@°nd?ﬁ’838d3rb&‘73 %eorgé‘??é?tf“@' EGHEICHPT & ) one in

T s A e O R i e S G S
@pound smprﬂ&naeqmmpe)mmﬁaagrmmeahﬁ_vaﬁm and| dnaloigf @reofiedninel mol ypept i de
i o act dsbarBEmBe 80opg O HOSHARUPL upbe PBdbT e (3Bl Kl | 96 Fo fusi on
3] 0 ohlgadst R pRERIS A UGS o peghEREE CF |
sequence. Sthahafereaspotiat for famrtionatanhesidemtifieintzl ogthods &ndernedhd art,

such as site-directed mutagenesis or alaniﬁe—scanning mutagenesis

(Cunningham and Wells, Science 244:1081-1085 (1989)). The latter procedure

infroduces single alamine mutations at every residue in the molecule. The

resulting mutant molecules are then tested for biological activity. Sites that are

critical for ligand-receptor binding can also be determined by structural

analysis such as crystallization, nuclear magnetic resonance or photoaffinity

labeling (Smith e al, J. Mol. Biol. 224:899-904 (1992) and de Vos et dl.

C Science 255:306-312 (1992)). i
[00142] The polypeptides of the 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 invention. 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



be within the scope of those skilled in the art fromthe teachings herein.
[00141] Amno acids in the I1GSF9 or LIV-1 proteins of the present invention
that are nki for function can be identified by _ in the
art, SUWZZ@B@J‘G?JGJ- di rect ed nmut agenesi s or al ani ne- scgﬁ#ﬁg%gﬁpgog Hesi s
(Cunni ngham and Wells, Science 244:1081-1085 (1989)). The latter procedure

i ntroduces single alanine nutations at every residue in the nolecule. The
resulting mutant nol ecules are then tested for biological activity. Sites
that are critical for Iigand-recept‘ﬂ?"bi ndi ng can al so be determ ned by
structural analysis such as crystallization, nuclear magnetic resonance or
photoaffinity labeling (Smth et al, J. MIl. Biol. 224:899-904 (1992) and
de Vos et alvailaifei poptide?2 ¥yn8@68z&%2 ( 1I982)syntheG@il¥HonTtinect@bl peghi des of the
present invention are preferahly provided in an i.solated for By "isol ated
pol ypept i de**dPECFS, iR of %alv%%weswﬁevwr trHgin SIS Ul Ang@T envi r onment .-
Thus, a pol ¥Rk ARsuceHsipRdlay Qé;lt_l@ll]']? Wit i { j.pant host
cell is conégﬁderggs?sgpatg% ?or plur 1g)ses 0 ??ﬁses _ p]%]eisb nta ?lﬁ)\i}gﬁite?on. Al so

i nt ended ashnaonihncoheakewithpmcipdepiprdein atisitpoThpdpthnitgs is pordtuladye been
purified, partiall r substantial]y, froma recaonpi nant host . cell. [00143]
A variety oqseﬁ%tlﬁoéﬁaaﬁ%éﬂ@omq Stand HRgMEntH Pelapaet | Rdmepigesobt ain  any

one of the i i f.t . 2 i 4 he sinplest
Covel, the LaPRENE o Rl R Al R e lbE2 Ty o
2004/ 06693 3pdpptida) 04 Thix? Ofhkey - may 4Be aoraplbwdal aus phielogieanlisy atthesiozers. The
synthetically-constrycted protein sequences, by virtue of sharing primary,
secondary dfnff“é‘}ql?%?# %FU gqr BAYr P“E‘%ﬁ‘?di’rﬁ‘ﬁlisoh%l SCEGFEMECO6r i stics with

proteins Wmeﬁpéﬁﬁ?rﬁ@&mﬁmm RRBRSSIbERS Lﬁﬂg?ﬁ&%{’@% feiEidd | el udi ng

tei n activi technique 1s parti use I n“produci ng smal |
yept i des anaf dntihgdient s of | arger pol ypeptides. Fragnents are useful, for

Ehoy ry 4] Srpl ByLSlSRITBAET SEhE AFFSHBEFHGnGn A FRGHEH B BH Dbt Ut o6
for, nat ur al soiWeiid 1RnAFOSh ik 15 35FRRL 8 i SAIGEARAL! 16 GRgPOUNds and,

i n i nmunol ogi cal processes the
herein, a cell is said to be altered for expression of a desired polypeptide when

the cell, through genetic manipulation, is made to produce a polypeptide
which it normally does not produce or which the cell normally produces at a
lower level. One skilled in the art can readily adapt procedures for introducing
and eﬁcpressing either recombinant or synthetic sequences into eukaryoti-c or
prokaryotic cells in order to generate a cell that produces one of the
polypeptides of the present invention. These include, inter alia, those

plasmids and host cells described above. For example, a recombinantly

produced version of either the IGSF9 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 polypepiide minus the leader
(i.e., the mature protein); a polypeptide comprising amino acids from about 21
to about 718 i 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 comnprising amino acids from about 28 to about 317 in



of antibodi es. 1001441 The pol ypepti des of the present invention can
alternatively be purified fromcells that have been. altered to express the
desired pol ypeptide. As used herein, a cell is saidt I ed for

expr essi@ﬂ%&"gﬁﬁési red pol ypeptide when the cell, th%&ﬁgﬂgﬂéﬁ@ﬁ?ﬂ

qani pul ation, is made to produce a polypeptide which it normally does not
produce or which the cell normally produces at a |ower level. One skilled
in the art can readily adapt procedures for introducing and expressing

ei ther reconbinant or synthetic sequéfices into eukaryotic or prokaryotic
cells in order to generate a cell that produces one of the polypeptides of
the present invention. These include, inter alia, those plasmds and host
cel | s describgg ZUO\SEQFIY NO2UR! £ poRpERiRThiAandihy anth@ Qe drugr si on of .
ei ther the I%&Q or\(Ll\?l pol ypgpt_i gegﬂ)can be subs%lanti ally purified by the
one- st ep neabest! 3daster awad 417 &T%!W%tri’clﬁlﬁﬁ@qﬂ? NQG&H99; @7pdypentide1988) .

1001451 The_ | GSF9 L= I ti t t | include th
ol ypept | deeTRErEAT® cfls PR BFR A1 Yo dbott s 60 8 BRI D ne'l cader
(i.e., the N@t.zfg;ea_ mg&@iﬁaé boﬁpi?ﬁhE%E&ﬁﬁd S8 CRGMbS 2201 Beuods f rom about

| |

21 to about 7 n gure 1B (SEQ ID NO 2); a pol ypeptide conprising am no
aci ds fr omEpegt22B (S5Q b3 NOL9Y, %siwelFagypelpp@itidesrindhiamet 8pst 80%ol ypept i de

conpri sing .am.no, aci ds _from abqut to u 179 i.n_Fi qgur FE (SEQID

N0 By o DARGHa R Bestiranl, Hoeih el Bt senhi st s o b,

22-27; a poltyespiéHecoPRNDEY Jrv0oaleAlcA% t id] BaUdeséBbdPatRReut 317 in WO
2004/ 066933 PCT/ US2004Y002044 = -50 Figure 22B (SEQ ID NO'29); a pol ypepti de

conpri si ng audi slep awiuds foraens efbonch Widpepbdesbwith a4 1gast 30Rngue @ciZ@B (SEQ | D
NG 29); a polypepti onpri si am no, aci ds from about 674 to about 678 in
Shgure 22B ?”gé%"gﬁr%eﬁﬁbé’gﬁweaﬁé%@%?%ﬁﬂdﬁe conprising amno acids from about

t qophe]t 74%1 My BhAMES 228 tkSERJph AR A intcAtd simibkip Qborpenpt | des
which are at |east 80% identical, nore preferably at |east” 90% or 95%

i denti cal , podtdedrint ecipparing Hisl aminat adid aequedosy, oD sy tvaBHobype®bdesi dentical to

t he pol ypept i de sgri bed abgve and_.al so include portio of such
ol ypept | aoiitg b et aneasi K porditaSrapgnoe AnalySs Hidkige! Version 8

for Unix, Genetics Computer Group, University Research Park, 575 Science

Drive, Madison, Wis. 53711) and the default_ settings for determining
similarify. Bestfit uses the local homology algorithm of Smith and Waterman
(Advances in Applied Mathematics 2: 482-489, 1981) to find the best segment
of similarity between two sequences.

{00147] By a polypeptide having an amino acid sequence at least, for example,
95% "identical" to a reference amino acid sequence of either an IGSF9 or

LIV-1 polypeptide is intended that the amino acid sequence of the polypeptide

/

®

is identical to the reference sequence except that the polypeptide 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, ora
number of amino acids up to 5% of the total amino acid residues in the
reference sequence may be inserted info 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



and nore preferably at |eastt50 am no acids. {00146] By "% simlarity" for
two polypeptides is intended a simlarity score produced by conparing the

am no ac ces of the two pol ypeptides using the .t arogram
(Wsconsikxﬁoé)zl%gé%g% Anal ysi s Package, Version 8 for Unrgf&édﬁﬁ’&gg Conput er
@ oup, University Research Park, 575 Science Drive, Mdison, Ws. 53711)
and the default settings for determining simlarity. Bestfit uses the |ocal
honol ogy al gorithmof Smith and Waternman (Advances in Applied Mathenmatics
2: 482-489, 1981) to find the best sedment of sinmilarity between two
sequences. 100147] By a pol ypeptide having an am no aci d sequence at | east,
for exanple, 95% "identical" to a reference am no acid sequence of either
an | GSF9 or reftreheelsegodnep @ptin dae ios mort eontighoud gtouph evidiin de: @fdrehcsequence of
the polypeptide is identical to the reference sequence except that the

pol ypept i deS%¥ERf&Ence may include up to five amino acid alterations per each

100 anj i ds - ef C ! I.d: I : 0 -1

pol ype dtbi(iée . ng%tiglﬁc%aﬁég{lﬁ?b&’hg@%g?nnﬁ g’%‘é‘%‘ﬁ?&f’?&éﬁ{%ﬁ {rlltgfeésx am no acid
sequence at 9%a95%956%] 8&¥it DBM ort 99% idengitalrtenfoe inwvanee, theisghisegeigdnce, up to
5% of the amno acid residues in the reference sequence nay be del eted or
subst i t ut edSSRUERCaFIONReR Kiguses ABjand 2¢B 6(8]3@%@}103{2 e A8) 582 @8 up to 5% of

the total aplpo.ach '-g‘mﬁ, ' i nserted
into the rep‘éétr encgdl g%%vggirllce. %éguséeﬂﬁ%wg&g@&@ﬁ@r@ ‘E"ﬁg&?le e?%ér%giet sequence
may occur aproghen afWicomsin CSugnends AmdyrisnFackups] tVanenoR dre Ungf,er ence ani no
aci d sequence or anywhere between, those term nal positions, interspersed

ei t her i ndi (Geaefies| Gompyaty Greur.dUeversiyt ReseophoBoly 086 933empes200- kNi 0204 -
-- -51 refe S O%3rl [ [ I i.t hin the

ref erence é@g&gﬁtygﬁgﬁ%] % a gg%tﬁggfaﬁng?%%e?%gﬁeggégﬁg%ﬁ%ﬂtparti cul ar
3@l ypept i depiogramib b aiRedrmig) Whelblta Phticnid’ Yequesds B fB0NstAeat p52l to, for

i nstance, the ami no acid sequence shown_ in Figures |IB_and 22B (SEQ I D NCS: 2
and 29) canldsaticaldped FRivEdIce ofpauencr oraPIding, 4¢ riBe AewAt dwieplionr thér ogr ans such

the Bestfit . B-oQra (W SPONGLE smAPHEIES poRahist 3¢ [REHAYS cat@hihon 8 for

Uni x,

over the full length of the reference amino acid sequence and that gaps in
homology of up to 5% of the total number of amino acid residues in the
reference sequence are allowed.

[00149] The polypeptides of the present invention are useful as a molecular
weight marker on SDS-PAGE gels or on molecular sieve gel filtration
colunmns using methods well known to those of skill in the art.

[00150] The purified polypeptides can be used in in vitro binding assays which -
are well known in the art to identify molecules which bind to the polypeptides.

C\ These molecules include, but are not limited to, for examplej small molecules,
molecules from combinatorial libraries, antibodies or other proteins.

[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
IDNOS:2, 4, 6, 8,22-27, or 29).

[60152] 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



Genetics Conputer G oup, University Research Park, 575 Science Drive,
Madi son, Ws. 53711. Wen using Bestfit or any other sequence alignnent

programto deternm ne whether a particul ar sequence is, LDS. e, _95%
i denti calVAEMY & er ence sequence according to the pr es%ﬁ]lj#%@%ﬁpﬁ%n, t he

paraneters are set, of course, such that the percentage of identity is
cal cul ated over the full length of the reference am no acid sequence and
that gaps in honology of up to 5% of the total nunber of am no acid
residues in the reference sequence -a¥%e al | owed. [ 00149] The pol ypeptides of .
t he present invention are useful as a nolecular weight nmarker on SDS- PAGE
gels or on nolecular sieve gel filtration colums using nethods well known
to those of exgiessioni as wdheeribed .beldd01drOds hpenigturdddi edagalistpeppitdessfcan be used

inin vitro hinding assays ' are well known in the art to jdentify

nol ecul es \Aﬂﬁ'@ﬂmﬁgrﬂ i@%ﬂ%g%%%ge ilefsl projea dupgbione Jjuglder, ffichde, but are
not limte . AMIsEd irSHB a%*r ) £ ..fm@gag nbi nat ori al -
i braries, d%&nl??e@fggléses or otg%ler p:y%t el n(gﬁwfrg%?gﬁﬁ?k n aéﬁlf?i on, tqe pepti des
of the i nvehIV-anpootemobeadinge pre@pabwéudd ardi a1ee nexntidateh agpaipt iagds may be
conpl exed wi th toxins, ricin or _cholera, or wth other conpounds that

are toxic t@twm%aceﬂ#@i%gg%ﬂmwmﬁ H@eﬁﬁ?%ghedfeaﬁtdﬁﬁllég’nﬂsgyﬁtﬁ@rﬂst argeted to
t 0. if WCEL. . [pye | le f the
Dol ypapt | deTeafbed B il yRPSls NLbY sk aB(IAES D PR o e 6, s,

22-27, or 29). [00152] As described in detail previously, the pol ypeptides
of the present invention can be used to raise polyclonal and nonocl onal
anti bodi es, which are useful in diagnostic assays for detecting | GSF9 or

LI V-1 prot epstyMicitiads O6H 3defidh US20041002044 - 52 expression as descri bed
el ow or as agoni sts and antadoni sts capabl e of enhancing or inhibiting
GE5F9 or LIV-1 protein function. Further, such polypeptides can be used in

the yeapisiio- hyPhd dra¥stt 8R4tRn L1890 pibAdes' S8R hucidiblabid ii&ulksdI Ndi ng
pr ot ei hs ich are al so candidate agoni st and antagoni st according to the

present i nventprming phbnydastides vamcbdibgi tte podypeptids ot #S8FP bedLiVi1Fi el ds and
Song, Nat ur&esgﬁ‘(j)édzzﬁ)%%gAG (1989).
{00154] Unless otherwise indicated, each "nucleotide sequence" set forth herein
is presented as a sequence of deoxyribonucleotides (abbreviated A, G, C and
T). However, by ™nucleotide sequence" of a nucleic acid molecnle or
polynucleotide is intended, for a DNA molecule or polynucleotide, a sequence
of deoxyribonucleotides, and for an RNA molecule or polynucleotide, the
corresponding sequence of ribonucleotides {A, G, C and U) where each
thymidine deoxynucleotide (T) in the specified deoxynucleotide sequence is
Q replaced by the ribonucleotide 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 TD 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 siarting material. The isolated nucleic acids



Pol ynucl eoti des of the invention [00153] The present invention also provides
i-sol ated nucleic acid nolecules conprising pol ynucl eoti des encodi ng the

pol ypept i 830(9!?]06&9%F9 or LIV-1 described above. [00154]1,_:&!1;!: @@gﬁ%@ ‘r\é\@ssg

i ndi cat ed, “éac nucl eoti de sequence” set forth herein i

sequence of deoxyribonucl eotides (abbreviated AA, G C and T). However, by
"nucl eoti de sequence" of a nucleic acid nolecule or polynucleotide is

i ntended, for a DNA nol ecul e or pol yng{gl eotide, a sequence of

deoxyri bonucl eotides, and for an RNA"nolecul e or pol ynucl eotide, the
correspondi ng sequence of ribonucleotides (A, G C and U where each

t hym di ne deoxynucleotide (T) in the specified deoxynucl eotide sequence is
repl aced by nayealsd boelaedi vegioryamdipropagaiyd indmst pellstagrisecribedfabpeice to an

RNA nol ecul e . hawi,n h equence of SEQ ID NO .1 set forth using
deoxyri bonuc %cﬁ%lﬁd%lgg%ﬁgg\%%#i ons is intended to indicate an RNA nol ecul e

havi ng [@0158§ Uenc Thenietdiinidtdoritotae xyqisate of IGSFRin Bighre CAOfonbfiR2 | D NO 1
has been replaced by the corresponding ribonucieotide A G or C, and each

deoxynucl eotRd@er repdinghiame eagidinged prytein of aboniutl GSorthie agid fesuss] Usi ng t he
i nf ti i ded_her ej h. h | eot j. in Fi | A,
o, oC op "I % P8GR, B AL5HRR.1 T ¥ GuERMUAT SR ol Prcery ©°
invention erngagtNYASIE tm%em NGOSH22) and h\hrddibtel Y&wBE sdi@efdyofooupbt ai ned

an

usi ng standard clonin nd screening procedures, such as those for cloning
cDNAs usi ng 29Repingsacid aesiduey Wae emiiag aciheequsesteatiothenpretlsiad Kabls WO

2004/ 066933 _PCT/ 041002044, -53 al so be cloned in ve rs and

pr opagat ed ipﬁ&%’l—lgﬁ%g%ﬁ ‘foél? 3 %g’&tﬁcs]é‘g&gg%l\l} “‘2?48 1 aIRWS\ﬁﬁKf%P{%e art.

[ 00156] The J#ehtemithdedid T8 RGhowe iSBIpuehTE. of I GSFO in Figure | A contains
open reading frame encoding a protein of about 1163 ami no acid residues

ith a0 i at i dhedstromingd npelsptidasequense of héVrluiol gwe dé ewdaishae shown in
00 1 e SER kBl A LSS ubB3 e AT o
protein furtpdnitiaBeh abdva @oedibhacet helnatlconamidubieha®auh Rmme acid 21 to
22A-22B (SEQ ID N(OS:28-29), and a predicted leader sequence of about 27
amino acid residues. The amino acid sequence of the predicted LIV-1 protein
further contains extracellular domains from about amino acid 28 to about
amino acid 317, from about amino acid 373 to about amino acid 417, from
about amino acid 674 to about amino acid 678, and from about amino acid 742
to about amino acid 749, as shown in Figure 22B.
{00158] As indicated, nucleic acid molecules of the present invention may be in
the form of RNA, such as mRNA, or in the form of DNA, including, for
C instance, cDNA and genomic 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 1t may be the non-coding strand, also referred to as the antisense
strand.
[00159] By "isolated" nucleic acid molecﬁle(s) is intended a nucleic acid
molecule, DNA or RNA, which has been removed from 1is 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



about amno acid 718, as shown in Figure IB. [00157] The determ ned
nucl eotide sequence of LN-1 in Figure 8A contains an open readi ng frane

encodi ngﬂg(%g‘wﬂl%g‘;ﬁg of about 749 am no acid residues vvit Héotz{i tion

codon a 1 of the nucleotide sequence shown in |gur es A-22B
~(SEQ I D NCS: 28-29), and a predicted | eader sequence of about 27 amno acid
resi dues. The am no acid sequence of the predicted LIV-1 protein further
contai ns extracellular donmains from ggout amno acid 28 to about anmno acid
317, from about amino acid 373 to about am no acid 417, from about am no
acid 674 to about amno acid 678, and from about am no acid 742 to about
amino acid 749, as_shown in Figure 22B. [00158] As indicated, nucleic acid
mol ecul es 6!‘101@¢1Jé68prﬂe§@nt1011 nseltadoRNdaynddecules inchdefiar vivafor BMAirguch as MRNA,

th f st DNA. DNA
obt ai ned_ byoShoigiay 4 Ba A% mabinies obi PSRy By dxdaee™ ©
doubl e- st r aRdR{t Mid SlolEuRs abERIRRGe t Pdhan iBlchaosl GeHehiderNeh may be the -

codi ng strand, also known as the sense strand, or it may be the non-codi ng
strand, al wlﬁ@ﬂ@rm@@qedsmh@m@ﬂantl sense strand. [00159] By "isol at ed"

nucl ei d nole 1S ILntend cleic ,acid.. nol
whi ch {ﬁ‘ﬁ(’%een IJ@%”Y@@&U%IFB: G Enor]l ‘Ve fgﬁ%ﬂ%ﬁ?{?@ﬁ{’e t'I'E)Br @gﬂweconbl nant
DNA nol eculigslebias éﬁrﬁiﬁfbu&g‘a@o aﬁéaﬂm@rﬁm@@oafslemﬂaﬂ afidloatoten the .
purposes of the present invention. Further exanples of isolated DNA

mol ecul es iahpbsitien 1 efchd nnelpetidoNgqnenceshpws indiigures hédmdlﬂAh@mol ogous host

RCT) tsg00 1BbIBRS ST 25); dutek BP1eRHIRR BbtiSng e FAdng Sei BRI Ul o

i ncl ude in iR RISHENad L10-1 F¥feihd aRsen 'nPtﬁ%lﬁés mealﬁ\@mgbg ouires of the
Eiesent i nvention. |sol ated nucl eic acid ecul es according to the present

nventi on N@EHeand AB) Mwohculmbwpnssgﬁh@@q@ag sequrrioe tsheweth |1y . [ 00160]

ol ecul es. GORIFT SRngCetEind ekl O TENERE Sx YR 10 R DR on codon

at positi Orhlélleéﬁleé Rehidh Cofptiseler SEIABE Subfigiihliyn diff@stte frot iRRE 22A (SEQ
described above but which, due to the degeneracy of the genetic code, still
encode the IGSF9 or LIV-1 proteins. Of course, the genetic code is well
known in the art. Thus, it would be routine for one skilled in the art to generate
the degenerate vanants described above.

[00161] ‘The present invention is further directed to fragments of the isolated
nucleic acid molecules described herein. By a fragment of an isolated nucleic
acid molecule having the nucleotide sequence of the nucleotide sequence
shown in Figures 1A, 94, 9C, 9E, 9H, 21A, or 22A (SEQ ID NOS:1, 3, 5, 7,

C) 12-21, or 28) is intended fragments ai least about 15 nucieotides (nt), and
more preferably at least about 20 nf, 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 hersin. 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, 21A, or 22A (SEQ ID NOS:1, 3, 5, 7, 12-21,
or 28). By a fragment at least 20 nt in length, for exanlpie, 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 imnvention



I D NOS: 1 and 28); DNA nol ecul es conprising the coding sequence for the
mature | GSF9 and LN-1 proteins shown in Figures |A and 22A (SEQ ID NGs:1

and 28); | es conprising the codi ng sequence s res 9A
9C, 9F, Mﬁ%ﬁ%(sm ID NOS: 3, 5, 7 and 12-21); and %ﬁﬁa‘smﬁg OPE s  whi ch
conprise a sequence substantially different fromthose described above but

whi ch, due to the degeneracy of the genetic code, still encode the |IGSF9 or
LIV-1 proteins. O course, the genetigscode is well known in the art. Thus,
it would be routine for one skilled in“the art to generate the degenerate

vari ants described above. [00161] The present invention is further directed
to fragments of the isolated nucleic acid nolecul es described herein. By a
fragnment of moludes mudﬁmdamdcmleculeao&imocﬂingecpitope-ﬂ)aavﬁmm portensued duot i de

sequence of nucl eque c 0 in F| ures LA, 9A . 9E, 9H,
21A, or 22AI{:'E % D 1pm§eﬁ lf }%@ %}s |[§aﬂi“f’r‘9¥%6e]al%% agnent s at
| east about pdiedhi! ﬁ@tdsgfﬁﬁas(ﬁbbes ﬁi‘ ené%ﬁ?plﬁé ﬁif%{ ahl HyildidRa wigbout 20 nt,

still nore preferably at |east abou , even nore preferably, at
| east about ch®@muisoings Iaedlg’mthdmm wpeesamafqﬂ thasIGSHi?a;gridM i(gepcsohles and

riners as SC sed ere n ar ge Q. nt in
Felngt h are g‘l“ n E’@‘f%l ‘Eé@%‘? ﬁécﬁﬁrtﬁqﬁ’é tég‘@{ﬁs %ggcﬁ’ﬁ rg’ﬁ’d 2l fr:agments
correspondi pgjoisP d@ﬁ%ﬁnr:g hlterEl:PtG@lt‘é or EfV tl nbd ‘éﬁ%n%%éﬂjﬁl SRAHEAGSeSHOW N

Figures 1A 9A H 21A, or SEQ1D NOS:'1, 3, 5, 7, 12-21, or
28). By a flbaglheﬂtudats méaaitive&ﬁfamrtamebp}agjimdisdrdcrsexarrpl e, is i nt ended

fragne ich iincl e 20 or. nDre base ucl eoti de
squen%&%m i ﬁnﬁp‘éﬂ?reassl’?%,ls QIRVI ‘gﬁg Slelff‘ﬁlds’@f’{eﬁ@ 2 NOS: 1, 3,
5 7, 12-21, %,q?@es dJerRé %E\feﬁ%oﬂ‘ %Jn?hangcd ﬁelﬁﬁmm%w&h th%ncﬁi&@sse”t

04/ 06 S20041002

ﬁyentl on 6933 PCT/ U _ 44" -~ -55 include nucleic acid
ﬁmyecul es enmdch atlgngpt hﬁp@%&nbn@dqj@mﬁomm{bn ofibe pol3BEGleotidd in\e 1 pr ot ei ns.

such 1 20l o S!S SE1cRLHE AT PR GBLSS! 85, e Haeli o probes
det ecting exphagishih ebndilins G@F%n&{delal c\fvén@ﬁﬁ‘?ﬁcdbﬁuoﬁ" Uedperi gpue, for
i nstance, by “Northern blot analysis. As descCribed in detail beI ow,
det ecti ng alsbltied doGSEBIngr I00V-formganisles Hp SSE1 (0 mMeNa@l n7% imkles or
trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5X Denhardt s solution,
10% dextran sulfate, and 20 pg/ml denatured, sheared salmon sperm DNA,
followed by washing the filters in 0.1X SSC at dbout 65°C. By a
polynucleotide which hybridizes to a "portion” of a polynucieotide is intended
a polynucleotide (either DNA or RNA) hybridizing to at least about 15 nt, and
more preferably at least about 20 nt, still more preferably at least about 30 nt,
and even more preferably about 30-70 nt of the reference polynucleotide.
C] These are useful as diagnostic probes and primers as discu_ssed above and in
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,
9H, 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

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



bodily fluids is indicative of certain neoplastic disorders. [00162] In
anot her aspect is provided isolated nucleic acid nolecul es encoding

pol ypept ] | ﬁzg’%%“ J}e i nvention conprising a pol ynucl eoti Eg,ppgi&%}?&épp di zes

under st ybridi zation conditions to a portion o ucl eoti de
in a nucleic acid nolecules of the invention described above. By "stringent
hybri di zation conditions” is intended overnight incubation at 42Cin a

sol ution conprising: 50% formam de, 5X SSC (750 MM NaCl, 75 nM trisodium
citrate), 50 nmM sodi um phosphate (pH-/.6), 5X Denhardt's solution, 10%
dextran sulfate, and 20 g/ m denatured, sheared sal non sperm DNA, followed
by washing the filters in O 1X SSC at about 65C. By a polynucleotide which
hybri di zes @m@e'amfﬁmﬁm@ cariventionail N hpbridigetidnste¢hmiqued ot as pripetsynucl eot i de.

|f)rele1E gre;leNA%’? Q@% Ué%’ootfl IZIﬂ%q%glﬁ%ltqytﬁgstgly%}%géjstgféﬂpﬁeééimflgggﬂabout 30 nt,

and even ”Déseddébﬁfﬁﬁr @@4 Mstaf@l in %18&1&01%11@@ Lﬁi&ﬁ@gﬁ%ﬂ@ﬁi}/ﬁh@l eotide. CI.
These are useful as nosti c probes and priners as scussed above and in

mor e det ai | bewrbwdltﬁtbb}[ begoks du rf?!éSChpBl Ynand MbniaiiesThyb?8% €oldg to a

0. 950 . i PO e RS Plrsbirt ot dhsclfiges, bR 'f dFsnce

pol ynucl eottﬂ@@or@é@@éﬁ% ysffdhlceas probes according to the present ,
i nvention, as are Knuc eotl des corresponding to nost, if not all, of the
g

nucl eofﬂﬂdé‘llsequeﬁmee oUAaSER #widgli¥st mnglegidde oguenees agHprogidad ior 22A ( SEQ

| east 20 ni PR Ay oG 3F. S Ao 2 RR G TRONO3 87 5! Rt | guous
nucl eot i desagy @éﬂérﬂ&c%&kﬂﬁldoﬁﬁe§ﬂﬁ%ﬁmnﬁfzettb% pRhi&d 8NER IGRHoydruUC! eot i de.

i ndi cated, Such portions are useful "diagnostically either as WO
4/ 066933LPCT/ UBEB0kE 0020l be - BBline grothe sldlied dirthgant Fazoeeamtlé.onal  DNA

tquence. by P RSTBDAERaleaH i fep o ek plmpicaisd o B8 105E8 o7
by Santbr ooko - B pe Sl iy Be sAEES Rt DNA ‘?f’fa“ﬂ% o ring
Har bor Labosiza¢sowlicRrase polynieleativtes thatdiyboize to e pﬁrtlwh iof Hihft Silkkengthy
IGSF9 or LIV-1 molecule. Alternatively, the hybridizing polynucleotides of
the present invention could be generated synthetically according to known
techniques. Of course, a polynucleotide which hybridizes only to a pely A
sequence (such as the 3’ terminal poly(A) fract of the IGSF9 or LIV-1
polynucleotides), or to a complementary stretch of T (or U) resides, would not
be included in a polynucleotide of the invention used to hybridize to a portion
of a nucleic acid of the invention, since such a polynucleotide would hybridize
C to any nucleic acid molecule containing a poly {A) stretch or the complement
thereof.
[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 secrefory sequence, such
as a pre-, or pro- or prepro-proiein sequence; the coding sequence of the
mature polypeptide, with or without the aforementioned addifional coding
sequences, together with additional, non-coding sequences, including for

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



i ncorporated herein by reference. [001641 Since the I GSF9 and LIV-1

.hucl eoti de sequences are provided in Figures 1A, 9A, 9C 9E, 9H, 21A, or
22A ( SE \NOS: 3, 5, 7, 12-21, or 28), generating Wedogal.des which
hybridiggbﬁgﬁ§§%%?tion of the IGSF9 or C) LIV-1 ﬁD|6CUF§§h¥%U|d %ghroutine
.to the skilled artisan. For exanple, restriction endonuclease cleavage or
shearing by sonication of the I1GSF9 or LIV-1 nolecules could easily be used
to generate DNA portions of various i zes which are pol ynucl eoti des t hat
hybridize to a portion of the fuII-ngch | GSF9 or LN-1 nol ecul e.

Al ternatively, the hybridizing polynucleotides of the present invention
could be generated synthetically according to known techniques. O course,
“a pol ynucl @sttheitrangsribed, Hipsriragis snapgnaep that phaya soleda dirmse®licsuch as the 3

coml oment APy pRting PRt oitele atd gy RiniBHe CRERRET g 7

pol ynucl eotekai@pRf-ribBgnha biiitin® ands&sbitiyy 6y BrRMIAZ earf @dditiBeAlt édding Of a nucleic
acid of the invention, since such a polynucl eotide would hybridize to any

nucl ei ¢ acisequeBrewiich codet B addifonalmeanino aggs, sueleascthoss whish Pewigs enent
th f. i ndi d i i d_mml ecul f th t
ARSI e S S T R O

not |im t egolypeplidiRRache A ® tafkenBiqiends] siched UaRgRemet echbrlif@t ure
pol ypeptide, by itself; the coding sequence for the mature pol ypeptide and

addi ti onal aspeplidpadich daglifates purificationent Bi fged pelyaemtides. 2 eariaid aci d | eader

e Sout g LSR5 inPHE or 85 Fell S nOhvPhEn. HleoRBSR BpBRGRR £ ™"
af or enent i @B@nadelth 4 hexaalisttddst peptids 5B AS Gt taf gﬁﬂzﬁ&bﬂrm\a pOE 36¢tbd | onal

pen- codi ng sequences, including for exanple, but not limted to introns and
Qﬁ- codi ng (Qlaggndlng:), amene pthers, mpny o \ntuclo ev @eBoeS sy Bvebide 44002044 - 57

Cranseri pt Rk R TRE ok e AL P2 RAaf (SRR at i on

signal s, fafista¥aAlBkLhishdiBe SOBIdBS Tok Benvefiéns pakifibation ef thRifsio@n addi ti onal
codi ng sequence which codes for additional amno acids, such as those which
provi de protein. The "HA" tag is another peptide useful for purification which

1
i

corresponds to an epitope derived from the influenza hemagglutinin protein, :
which has been described by Wilson et al,, Cell 37:767 (1984). Other such ;
fusion proteins include the IGSF9 or LIV-1 polypeptides fused to IgG Fc at
the amino- or carboxy-terminus.

[00166] The present invention further relates to variants of the nucleic acid
molecules of the present invention, which encode portions, analogs or

derivatives of the IGSF9 or LIV-1 proteins. Variants may occur naturally,

()

such as a patural allelic variant. By an "allelic variant" is intended one of '
several alternate forms of a gene occupying a given locus on a chromosome of
an organism. Genes II, Lewin, ed. Non-naturally occurring variants may be
produced using art-known mutagenesis techniques.

[00167] Such variants inclﬁde those produced by nucleotide substitutions,
deletions or additions. The substitutions, deletions or additions may involve
one or more nucleotides. The variants may be altered m 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 activifies of the IGSF9 or LIV-1 proteins or



additional fimctionalities. Thus, the nucleic acid sequence encoding the
pol ypepti des may be fused to marker sequences, such as a sequence encodi ng

a peptid | C ilitates purification of the fused pql [ Lhn
certain %%(‘rﬁ"g O(eijraﬁgegggenbodi ments of this aspect of the i n&gﬁﬁﬁgﬁd&% ﬁe“rrar ker

am no acid sequence is a hexa-histidinegpeptide, such as the tag provided
in a pQE vector (Q agen, Inc.), anong others, many of which are
comercially available. As described_jn Gentz et at Proc. Natl. Acad. Sci.,
USA 86:821-824 (1989) for instance,” ftexa-histidine provides for conveni ent
purification of the fusion protein. The "HA" tag is another peptide useful
for purification which corresponds to an epitope derived fromthe influenza
henaggl ut i npertipnottladreet. A ehpdriallyb prafierdwis oy ithie degard ite semsavatate,  Cel |

37:767 (1984). .Qth . fusi t ei ns i nclude, t he | GSF LIV-1 ~
pol ypepEi de§&qﬁﬂt§;€gﬂ§%‘ﬁ$§&1@?§58£ﬁé%§%ﬁ ‘?llcg‘l%l EII%E(S’}}G-SF&P?H??‘&??E [ 001661 The
present i nVﬁﬁfﬂr@'IGBPQtd@QIIVr—P:;g«?]t%ﬁastﬂhvﬁfgrﬂl@rﬂ_nﬁngfackp&]qﬁéﬁdeeélﬁ\;ﬁacind nol ecul es

of the present invention, wh encode portions, analogs or derivatives of
t he | GSF9 oFignted-1A, 9o €] AE, andd2A(REQ MaWNOS¢us, Hhdtand28)y, such as a

net o hodE | Ha ol LGB Pl BB SRR BRSS!
organi sm Ggaa@sules cok@¥ikig £5blyhRiledt@l HaingYa ﬁ@&éﬂtﬂe%@%ﬂ&% anieastmay be

produced using art-known nutagenesis techniques. 1001671 Such variants
i ncl ude t ho8eYsprdeuticad dandymore prederably atulbattidSlh,i M6, 97%4eP8Yi on89%r addi ti ons.

The substitufions, . deletions, or..additions may,.i nyol v ne o re
nucl eot i des.“feﬁ*ﬁ@ivg’r f(ﬁ)ntas I’Fr‘ﬁy?o de ai e F?F%l}}}ﬁ ﬁ@e ﬁ%@n-"ﬁofi}% regi ons or
both. Alter ﬁ&l&ﬁéb‘iid'e@hixhﬁgﬂﬁ ricE H Piterdday, @EA?@EI??E,C@:‘]!,S?{W Yriya or

-conservative ami no acid substitutions, del etions or addi_tl ons.
@eci al ly (YefledN@S:1adohd, 1 Bdd comi®; &) laamclestibs sdquendecmsodinglthe | ons and

del etions, which not r the propertieg and.acti.vities of the | GSF9 or
LN-1 prot ei Fatge ’@%foeﬁ%gfgﬁwﬁ% 02643M110. 8 Yip%qqf‘ﬂﬁ?s?tt her eof Al so
especi al ly géﬁﬁ@ﬂkr%'aﬂoﬁtmﬁt@r%{ di@hﬁFf"gﬁbeﬁE SEQID N@Jf'ﬁb?bbéiﬂ&ﬁsons- Most
highly preferred are nucleic acid nolecul’es encoding the mature | GSF9 or
LN-1 prot ei fremhahoun@8tthebani 7 scFiguse?R (8BQsbNO:29), positions from

about 373 to about 417 in Figure 22B (SEQ ID NO:29), positions from about

674 to about 678 in Figure 22B (SEQ ID NO:29), or positions from about 742

to about 749 m Figure 22B (SEQ ID NO:29); and (c) a nucleotide sequence

complementary to any of the nucleotide sequences in (a), or (b) above.

[00169] By a polynucleotide having a nucleotide sequence at least, for

example, 95% "identical” to a reference nucleotide sequence encoding an

IGSF9 or LIV-1 polypeptide is intended that the nucleotide sequence of the

)

U

e polynucleotide is identical to the reference sequence— except that the
polynucleotide sequence may include up to five point mutations per each 100
nucleotides of the reference nucleotide sequence encoding either the IGSFQ 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



Figures 1A, 9A, 9C, 9E, and 22A (SEQ ID NOS1, 3, 5, 7, and 28). [00168]
Furt her enbodi nents of the invention include isolated nucle€ic acid

nol ecul es conprising a pol ynucl eoti de having a nucl eoti at | east
90% i denPAHOHOGRR hpre preferably at | east 95% 96% 9‘98/5[%8%?@&8@8%
identical to (a) a nucleotide sequence encoding the IGSF9 or LIV-1

pol ypepti des having the sequence in Figures 1A, 9A, 9C 9E, 9H, 21A, or 22A
0O (SEQIDNCs: 1, 3, 5, 7, 12-21, or 28); (b) a nucleotide sequence encodi ng
the mature I GSF9 or LIV-1 polypepti having the am no acid sequence at
positions fromabout 21 to about 718 in Figure 1B (SEQ ID NO 2), positions
fromabout 28 to about 317 in Figure 22B (SEQ I D NO 29), positions from
about 373 t amabg wiiclddiiddsrin Rhe weferceB séplecd Br NOoRB)or el ddntigsodsr om about
674 to about 678 in Figure 22B (SEQ I D NO 29), or positions from about 742
t o about 74§quﬁsﬁﬂtﬁm@eﬁ§e§%%@% 29); and (c) a nucleotide sequence
.conpl e y to : I 1 L4 - above.
[00169@%;’6% pol ﬁ%?@%t%&faggmﬁg@ivﬁ%&%&ﬁaﬁlil eot | e%él g%ﬁ:(e%%% ng(%le“fugalsst, for
exanpl e, 95% Teaste®%c 5%, ©6%a 764,989 cer 9096 | iderticdl t g dntancendedi ng an

| GSF9 or LIV-1 po]ypeptide is jntended that the nucleotide seguence of the
pol ynucl eot Fageqiidesaapnee shovipingigurea 85 Bhe ECs W Mhdd A B0 (PRt t he

ol ynucl eot i uen j{N LY SiRg! } - ner each 100
ﬁuc%/eoti desngﬁqtéﬁg’?’éfcsgr@%glh?& e ’[lH ebge%teencege%télg [ nogltaielygﬁe t he 1 GSF9
or LIV-1 pkhypepbingesr plogratd@ichvusrite Bebifit phigram (WipanghuSdqaeidede having a
nucl eoti de sequence at | east 95% i dentical to_a reference_nucl eotide
sequence, dyabysisdackase; Nersiuch oyt Vags GepeliosCoraperciraups Bailerdy may be

del eted or i ] j 0 . f..jnucl eoti des
yp~to 5% of ﬁﬁ%%#%ﬁéﬁff%ggl es’ell(dr?a#%é’e@gf gﬂl&égegtgggigr%gée%ﬁfﬁl be inserted
Naro the rabmbkgge abegiences IJhéhe antit A itameno{ Aldhanceef & eApgliclequence may
occur at the 5 or 3 termnal positions of the reference nucleotide

sequence or Maitbsmics &: HEt-iced 7B hoedndethaprgisegpantof Samolagyei¥erar sed ei t her
i ndi vi dual | hg\%%ggﬁspmﬁ%ﬁg%égﬁoc%%g : éAseg%egﬁé;’gﬁg@@%% ﬁ%&%ﬁ.ot' des in

t he ref erence seguence or ont i n the
ref erence sesdeassine whether a particular sequence is, for instance, 95% identical to a

reference sequence according to the present invention, the parameters are set,
of course, such that the percentage of identity is calculated over the full length
of the reference nucleotide sequence and that gaps in homology of up to 5% of
the total number of nucleotides in the reference sequence are allowed.
[00171] Of course, due to the degeneracy of the genetic code, one of ordinary
skill in the art will immediately recognize that a large number of the micleic
- acid molecules having a sequence at least 90%, 95%, 96%, %7%, 98%, or 99%
Q identical to the nucleic acid sequences shown in Figures 1A, 9A, 9C, 9E, 9H,
21A, 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 skilléd 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 significanily effect protein function (e.g.,

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



[00170] As a practical matter, whether any particular nucleic acid nol ecul e
is at least 90% 95% 96% 97% 98%or 99%identical to, for instance, the
nucl eotide sequence shown in Figures IA 9A 9C 9E 9H, 21A 22A(

| D NOS: 1‘,"%20"3“66?33 12-21, or 28), can be deternined con%ypﬁmgfp? Hsi ng
known conput er prograns such as the Bestfit program (Wsconsin Sequence
Anal ysi s Package, Version 8 for Unix, Genetics Conputer G oup, University
Research Park, 575 Science_Drive, Mdjison, Ws. 53711. Bestfit uses the

| ocal honol ogy al gorithm of Smth ant¥ Waternman (Advances in Applied

Mat hemati cs 2: 482-489, 1981) to find the best segnent of honol ogy between
two sequences. Wen using Bestfit or any other sequence alignnent program
t o det @OH72e V\h&ctrefsxamp[bearguidautapowqﬁngdnemmmﬁkrrplianstmiuaﬁy sfleso | dent i cal

to a reference se accor di n i pyention, e paraneters
are set, of% ’6‘8&"%‘@5‘5’5{} OPF Bt PHOX eﬂéf‘cfnglﬁg Faﬁ\(ﬁeﬂpﬁ%ﬂ&ﬁl cgl ated over
the full | em&éageqﬁ be%elﬁeﬁ&ﬁzéﬁ,%@ éGdrate %?Aﬁ:ﬁﬁhﬁeﬁﬁi%l 806stitiiins@aps in -

honol ogy of up % of the total number of nucleotides in the reference
sequence ar &ietck @d&d 30¢-001TF {1990}, whmemehe autbors andib@e theg dreee areyiwol  t he
genetic code,. one of orgl nar ski I 1n the art wi.l| di ately recogni ze
that a | ar goainfPEpaches Pgl © telerncg Orfg‘f”eéﬁ’lue)saﬂ VISAYTEes8quence at

| east 90% Qpifpe. 96hk @&%maﬁ&a Ieﬁe@%ﬁo tﬁéeia}dce@é of% Jomloﬂuqhelz@ cid
sequences showid in Figures [|A H~21A, or 22A (SEQ I D NOCS: 1,
3, 5, 7, 12mBiafions aRBgithaxi dclcelﬂatt mnie:e_aacmdl lyjpaptlmieseldmavn nGhe¢ G&tethdor LI V- |

protein ach(tgeEInfact si.nce. deg eﬁg{te varlansof t hese. _nucl eoti de
G

sequences afHPTRATRAERS EFIEUE Sheangl © Ao g changes pbapecificy ¢ he
Sesay. 1t TS O B e ke “E%‘?}"‘?‘ﬁ oF RE-EBAIACRAT R BRHCGRIRTE 200 aci

_ be further recogni ze
@ecul es timamm dumtionalége Asrthe euthars statesthese simdﬁerimbda ecvealeiahatwi | | al so

encode a pollé eptide havi.n eltlher | GSFQ or LIV-1 tglrotei actijvity. This is
because t heP 3% SPRYREy; olgrit of apuna, shbstiytigRs. dThey B¥PESut i ons t hat

are eit herﬁirﬁ;%ﬂﬂdlé‘a% ¥hih Afind hé’i&'cﬁaﬁ%:sszlr_g ']ﬂcfegﬁﬁmaé Yefhds&Gt a0t €1 n

function (e.g., epl aci ng one aliphatic am no d with a second aliphatic
am no aci d)cermm ﬁmmmﬁme@mem/ B82 egdBGlE HdiBst blﬁﬁd[aﬁﬁm? AtidResidassanpl e,

dance concern 0 ke phenot al |
gui requlrre Inor?po? suﬁe c]:?a‘;ns vxﬁiereas fg\glfc 0% sur fn ace side chains are
generally conserved. Other such phenotypically silent substitutions are

described in Bowie, J. U., et al., supra, and the references cited therein.
Cancer Diagnosis and Therapy

[00173] Polypeptides of the invention may be -involved m cancer cell
(N generation, proliferation or metastasis. Detection of the presence or amount of
the polynucleotides or potypeptides of the invention may be useful for the
diagnosis and/or prognosis of one or more types of cancer. 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



am no acid substitutions is provided in Bowe, J. U, et al, "Deciphering
t he I\/bssage in Protein Sequences: Tol erance to Am no Acid Substitutions,"”

Sci ence ﬁ, @‘9{39 310 (1990), wherein the authors indi C@éﬁugﬂﬁiﬂcﬁzﬁ'ﬁf-q- are

two nmai es for studying the tol erance of an-anmi no acld sequence to
<change. The first nethod relies on the process of evolution, in which

nmut ati ons are either accepted or rejected by natural selection. The second
approach uses genetic engineering to%troduce am no aci d changes at
specific positions of a cloned gene*O1d sel ections or screens to identify
sequences that maintain functionality. As the authors state, these studies
have revealed that proteins are surprisingly tolerant of am no acid

subst i t ut i omsessaietosuppot Suméngrowe) andfbir paslebiing ehetastasmobaoiddeinianges are

likely to be SSi at.a .certaij OSIIIOI’I of .t he prot.ein.. For exanple,
most buri ed™ Hfﬂrngh t%&%&ﬁ“ﬁﬁ%‘é‘aﬁeﬁe F e%r?ﬁmpé’ﬁlt‘gpﬁgpgﬁ’ép@ hereas few

feat ures. of malineaciechive Gn Sl P EriatHcBlosY. BORARIEVEsolfd PtscS uCh
phenotypical Iy silent substitutiohs are Fibed i @ Bow e, U, et al.,

supra, and whers/sabgemces, hingeuncdre irilndinCamallrcdli cyoivsine z’emddnﬁher apy

[ 00173] Polg/ elg es of he nventi. O&iﬂgﬁé be |n |ved in c n er .cell

gener ati on, “B? FFt EFEETS “@F FCES 8 ﬁ@%aé]c? RGO ce or anount
of the pol ypHabAa! isHDiREstRAl YRS d8Sudhg! Ek%ph@é%f‘tc'aﬁ&r”%bbn%husef ul for

the diagnosis and/ or prognosis of one or nore types of cancer. For exanpl e,
the presencancen colosreeasedcasyeriab simwer aiid polyps ysmciaadtwdb/cpbtqqxdptl de of the

i nvention ma llndl cate .a heredit r Mf cance& recancer
condi ti on, %’P %) GARRSFY ’&ﬁ@‘ﬂ%’&g EFEET g2 Qr‘?fgﬂtp‘éﬁ?mieﬁ aa e gene or
absence of BEen a%@iey B?Iﬂ&é i%%m'i@ﬁeﬂ?ﬁl ﬁﬁétoiﬁbﬁhﬁg Watifln Bare IEr%E ukidi tion.

mntlflcatlon of single nucleotide polynorphi snms assoc ed wth cancer or
r edi spos(ité¢lodng endmreeioal) cmsahmbsdildtumefmlthéovanhna‘bﬂmh S or prognosis.

broi 1 O7on | RPBIERRG SHOPBGAUNL: ( grOdRcet (Hew BiBy UBLEE s That 15
0 R s 83 AR 01 S, D
i nvasi venesshibiler aipksiimelamonpbdtict iiologicef adtivityi afutbapobypeptide of the
invention) may be administered to treat cancer. Therapeutic compositions can
be administered in therapeutically effective dosages alone or in combination
with adjuvant cancer therapy such as surgery, chemotherapy, radiotherapy,
thermotherapy, and laser therapy, and may provide a beneficial effect, e.g.
reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or
otherwise improving overall chinical condition, without necessarily eradicating
B the cancer.
() [00176] The composition can also be administered in therap_eutically effective
amounts as a portion of 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



may be effective in adult and pediatric oncology including in solid phase
tunors/malignancies, |lung cancers including small cell carcinoma and non-
smal | cel |l cancers, breast cancers including small cell i 1d duct al
car ci non¥? %ﬁ?@ﬁsnt estinal cancers including esophagea?eﬁé'ﬁ%"@%wgmch
.cancer, colon cancer, colorectal cancer and pol yps associated with

col orectal neoplasia, urologic cancers including bladder cancer. and
prostate cancer, and nalignancies of the fenal egenital tract including
ovarian carcinoma, uterine (incl udi‘r@‘endorret rial) cancers, and solid tunor .
in the ovarian follicle. [001751 Pol ypeptides, pol ynucl eotides, antibodies
(or antigen binding fragnents thereof) or nodul ators of pol ypeptides of the
i nvention (sclihmdEtgosidaliVbé-Ld3) FandrslineritEtonaraofl (5Ha)bFlukangideal activity-
of the polypeptide of the invention) may be adm nistered to treat cancer.
Ther apeut i cﬁﬂgmweﬁi( OWﬁ%aH%d%]d Hrwidsy byerisron Kdphay eI MeHEIoR of f ecti ve

dosages alo o1y j i A -aqd] hgr gR%ssMch as .
surgery, che h?hzgr’ gf)@?@%%?%‘%eﬁﬁe? a%y, ﬁ%#@%%?%g%@%@dqr aseFlﬁ%J’herapy, and
may provi deMechlerstlidnsinel HET1f g@itrogen g mustaediy cMefphialumpr Mercapiopabiawi ng rat e of
tumor growmh, inhjbiting nmetastasis, or. otherw se inproving overall

clini cal COMW‘%oMetWFﬁ%Et&ﬁms%mW%rwoﬁﬁﬂm %@ Q@alrelide, [ 001761 The
conposi ti onpg S Nieh e i-n.t.h e iye anounts
a5 port | or o PR E Lot PRARCHE Gl THIGARINL®,

m xture of Thieigpa) Wislphste euifn®dVimkictinokuliite, iAlvaniihen Awhdilidiaae or nore
anti-cancer_drugs,in addition to_a pharmaceutically acceptable carrier for

del i very. THexyaghymelgmipe,. nfedeukanéy Mitogiiaganc, Jpinstatine SFHINEs 1 qut i ne.

Anti - cance . - WK nown in the art and can be used as a
eat ment iﬁeﬂ@%ﬁﬁ’%ﬁ??ﬁd‘e\?ﬁ ' i|¢§:‘<3)JL'F°ypepti de or nodul ator of the invention

(¢! UdEOI7ACt | nohyadditidd, tiThpeagt ehmbbiitiviieof thS RAMCAGOMEES, beRlsed Bt N,

Busul fan, Carbopl atin, Canmystine, Chal oranbuci|, Cisplatin (cis-DDP),

Cycl ophos phBiPB¥acts, {rspmsnh of Hranceioy t1heren area netsAvay; ernditionscandielz i ne,

2004 066953 “PETTURIBbGHDBA - ¢, SRR Ehtdetn RV, B B DT P e

5- Fl uor our apreldispdseram)individiabta dveloping cancers. Under these circumstances, it

may be beneficial to treat these individuals with thefapeutically effective doses

of the polypeptide of the invention fo reduce the risk of developing cancers.
[00178] In vitro models can be used to determine the effective doses of the
polypeptide of the mvention as a potential cancer treatment. These in vitro
models include proliferation assays of cultured tumor cells, growth of cultured
tumor cells in soft agar (see Freshney, (1987) Culture of Animal Cells: A
Manual of Basic Technique, Wily-Liss, New York, NY Chl8 and Ch21),
C fumor systems in nude mice as described in Giovanella e; al., J. Natl Can
Inst. 52:921-30 (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 vasculanzation
- of the chick chorioallantoic membrane or induction of vascular endothelial cell
migration as described in Ribatta ef 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 fo cancer patients or in



Hydr oxyurea (hydroxycarbam de), |fosfam de, Interferon Al pha-2a, Interferon
Al pha-2b, Leuprolide acetate (LHRH-rel easing factor anal og), Lonusti ne,
Mechl or etW@etiGoskdss (ni trogen nmustard), Mel phal an, I\/ErchtJQ@gw,, pogaMESNA,
Met hotrexate (MIX), Mtonycin, Mtoxantrone HCL, Cctreotide, Plicanycin,
Procar bazine HO, streptozocin, Tanoxifen citrate, Thioguanine, Thiotepa,
Vi nbl astine sulfate, Vincristine sulfate, Ansacrine, Azacitidine, Hex
amet hyl mel am ne, Interleukin-2, Mtoguazone, Pentostatin, Senustine,

Teni posi de, and Vi ndesine sulfate. 0 0177] In addition, therapeutic
conpositions of the invention may be used for prophylactic treatnent. of
cancer. There are hereditary condjtions and/or _environnental situations
(e.g. exposGPEDIELRN, O CEgEIcEPn KKl rPre, oF oty adinchtherspies 6B an

i ndi vi dual . .Eﬁ:nrftﬂf?% - U |t G - ANGES, . | may be
benefi ci al %%li&rﬁ%rgéytetese I'n W%ﬁé#ggéjmbpﬁgﬁ%égﬂa%gggﬁggﬁ)g %? Péeegt I ve doses
of the pol ypepid, dé¢heof adntinistrati@nt o0 nmbdifieé dusbddies rih s konjunctéorel @pi ng
cancers. [00178] I.n vitro nodels can be used to determne the effective

doses of t h&ompbisalioR 3Yify@noadivned therny aneans Jthe scgusndiali AMUEERRoBE. t r eat nent .
These in vi E]Eg gel | ' at | red tunmor cells,
grom h of cu éfaﬁre ’fﬁ%ﬁ%ﬁ%&%@tﬁﬁla&gagé#@%g%ﬁ gé‘ﬁ?]dg%/&alﬁ() 987) Cul ture
of Ani mal Capplicatién oFtruthkrapl aBdshe difelobed aitibodidt! Vitobs skilléé@wm ¥er k, NY Chl8
and Ch2l), ' tumpr systens in _nude mce as described in Govanella et al.,

J. Natl. cadtt Wiktappipsiate fthajothe) aqmunistiaipn o gpRlifatiomals thee Vdeuwsnt i al  of

tunmor cell s ] Iﬁ%ggqf%q : ' 10 APkl et at,
Ant i cancer &2‘@?" : 18%%8%%§%§%@%§g§%8@h€§§ tﬁe{{s%g e&éléﬁﬂé%g%ﬁ%s i nducti on
of vascul ar bzatll effectifentdsenfahe gkatateat.i Bad ¢xanipdd, chomotheapeutdy agenduct i on of

vascul ar endot helial cell mgration as described in Ribatta et al., Intl.

JeDev. Bi orouldperdgynigteradiiggiandagd, avell; kngtvnagourses of treptient felloxedasi s

17:423-9 (1 r | ahl : ' a_avail abl e,
e.g. from Aﬁ@%fﬂ@é’g&#%{?xéﬂ% .u%lié)%oﬁ@lg#ggctolfghé ?g%ggﬂgg%. n8 1179]
However, as (dnsasssedyiaforincasseeihed trasdifiod agiimeidsscomld bbedhtivieteiddon conpri se

the adm nistration of nodified antibodies to cancer patients_or in WO
2004/ 066933 pravenshp Mllgged by turgyglocalized external beam radiation. In yet

other embodiments, the modified antibedy may be administered concurrently

-

with one or more selected chemotherapeutic agents in a single office visit. A
skilled artisan (e.g. an experienced oncologist) would be readily be able to
discern effective combined therapeutic . regimens without undue
experimentation based on the selected adjunct therapy and the teachings of

this specification.
[00180] In this regard it will be appreciated that the combination of the
Q modified antibody (with or without cytotoxin) and the chemotherapeutic agent
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



conbi nati on or conjunction with one or nore adjunct therapies such as
r.adi ot herapy or chenot herapy (i.e. a conbined therapeutic reginen). As used
herein, thg@ds&sstration of nodified antibodies in pOQkHﬂﬁﬁﬂ%?mﬁh L
conbination wth an adjunct therapy neans the sequential, 'sinu aneéus,
coext ensi ve, concurrent, concomtant or contenporaneous adm nistration or
application of the therapy and the disclosed anti bodies. Those skilled in
the art will appreciate that the aqg%pjstration or application of the

vari ous conponents of the conbined therapeutic reginen may be tined to
enhance the overall effectiveness of the treatnent. For exanple, :
chenot herapeutic agents, 3 coul d be adm nistered i.n standard, well known

courses of UPHEBEHEnL fbRgr tred; sabodiments, ihoaaedingd, aptbpdsyi WillifSconj ugates -

of the pres lffg'zﬁa% I vVer .ﬂ%”&ﬁ j mdi,fied

ant i bodi es %ic})% g&]a 1g%nﬂln}t?:ft%(tgrBe%f’ (ﬁiein F’%@%?\’%’gﬁ 0 ﬁ%ﬁ%@‘t‘ﬁ%ﬁ Unor | ocal i zed
external begasatmant. alini stift. other preferred chdbdendadihawnddified haibwagiwilleéd anti body -
may be adm njstered concurrently w th one or nore_ sel ected chenot herapeutic

h
agents in aadmuimgtacdiitae 4% 2 oral waek) ¢loany chemathorpeyic agendx@er i enced
oncol ogi st), woul.d be [ e .S : f | j.ned
t her apeuti ctrr eglgrténsﬂvw qoﬁ%eﬁnegz%ld%g%g‘ar?ﬁen éi?llie?n aglgié}é%?o‘ﬁl he sel ect ed
adj unct t hesdpinistared wiin £aicBj Dos 1 dhys ¢fthe sclpaed Eiadth@apafiR@Ed@] In this
regard it will be appreciated that the conbination of the nodified antibody

(With or w ehbeatoeyt ol gwiilfuthercbe mrpreietad that tbg Bre peeniy anireatmgPispe
R . _ LT ot o
Eher apeut | clia beriiniisica R e Heioh Ribh 4 Wil bR MR FmBLBNIEES °

modi fi ed angibstdialipsintagdig).stered in any order or concurrently. In
@ect ed enbodi nents the nodified antibodies of the present .invention wll

o) adBSLk er egln Busyesardat will Ruthenbg epnseadted that theynedifisd astikasdissot her apy. In
t th i i fi i ; t (i
! et ment | i g detn, e BECd ol AURREhCS: ShpkaBof GRS M Lt 1y,

For exanpl echdnfit@hgrapeveint ageny ob agety & reffienesiDb.4.i edperideba dypnibiidde
under goi ng a course of chenot hera preferred enbodi nents the nodified

erapy. In .
anti body w mef%‘é‘ltéﬁjfﬁﬁip%)etp@ddquﬁ%ﬁ: rpdycess inbibitiry contialstthe il i ¢ agent or
VO 2004/ 0663 ie&ggﬁldsg&[gd'i;loxgggd'dﬁs discussed, such agents often result in the

reduction of red marrow reserves. This reduction may be offset, in whole or in

part, by the diminished myelotoxicity of the compounds of the present
invention that advantageously allow for the aggressive treatment of neoplasms
in such patients. In other preferred embodiments the radiolabeled
immunoconjugates disclosed herein may be effectively used with
radiosensitizers that increase the susceptibility of the neoplastic cells to

C’ radionuclides. For example, radiosensitizing compounds may be administered
after the radiolabeled modified antibody has been largely cleared from the
bloodstream but still remains at therapeutically effective levels at the sife of
the tumor or fumors.

[00152] 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 (nitrogen 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



-64 treatnment. In other preferred enbodinents the nodified antibody wll be
admnistered within 10, 8, 6, 4, or 2 nonths of any chenot herapeutic agent
or tre . still other preferred enbodi nents the@@gik. {.i_body
wil | be%ggpr‘lhﬁqﬁls;ét}ér ed within 4, 3, 2 or 1 week of any ?hermtzﬁ{gfggﬁi c agent
.or treatnent. In yet other enbodinents the nodified antibody wll be

adm nistered within 5, 4, 3, 2 or 1 days of the sel ected chenot herapeutic
agent or treatnment. It will further ge appreciated that the two agents or
treatments may be administered to R “patient within a matter of hours or
mnutes (i.e. substantially sinultaneously),. 100131] In this regard it

w Il further be appreciated that the nodified antibodies of this invention
may be usedOPPergsisianicpationtsoABYIhH. o aadreamyein, tblemyycig henhladtisc apéut i ¢ agent

or agents of regi.ngn . to ovide .a canpj ned therapeutic reginen) that
el i m nat es_,c{aF%TEL C‘j‘g’,’ @H?Hﬁ s(dor H‘l“‘rlgl s’ nﬁ%ﬁ%eommoc%ga%%plaﬁgti c cells in
vivo. As d %ﬁé&ﬁ%ﬁ), GABR @@fMimcOlb:eubisiy bledntyoil @nd s@EMESdtOANRT red marrow
reserves. This reduction mahbe offset, in whole or in “part, by the

di mi ni shed M{FPotdys cABYDof MORP cplsoiB¥  éfloxdrebipine seleomytinvandi on t hat
advant ageous| || ow for aggressi.ve treat nent. of..neopl in such
patients. I‘f’ln%f‘ﬁ&e?proéf e?élggpe.n%a’a?'ﬁwﬁs t¥ OEEPI&HQE}%I egmgfagﬁ%ﬁﬂoconj ugat es
di scl osed habeirPaziyalaereddifmic) ¥GhYinBSGH it ust®ANSSRAS Fick@mant hat

i ncrease the susceptibility of the neoplastic cells to radionuclides. For

exanpl e, r ahidobendl.-t Nadlewy Meigounhdsmprbgmbs iaddARRISONISSRRINGIPLESY OF he

r adi ol abel i fi i b | argel v .cl eared. &r

bl oodstreaW@HW&%ﬁ‘g¥%W§Bﬁ?ﬁag%r@at\f‘? cﬂ?v@al efs at the

site of thadtvmer Devith Wral S(1909P &k fhe\Wekdted RS RAEY tHPeihTBS StaAgR@Ct s of the

isvention, exenplary chenotherapeutic agents that are con‘Fatl ble with this
glt

«ovent i on idesingdumd sshedpliagi ridesajbatapies\canba vabd ahdiadged, or glierediancri stine and
Vi nbl asti ne), r.ocar bazi ne, t. hot rexat e,.and _.predni sone. The fqur-drug

conbi nat | oPeRRPET Rt AR TheorBBHOMICEAPHS o e PORERE ( oncovi )
procar bazi ngabsicPhLdRbSINerdin. very effective in treating various types of

| ynphoma and conprises a preferred enbodi nent of the present invention. In
[00183] dditional regimens that arc useful in the context of the present

invention include use of single alkylating agents such as cyclophosphamide or
chlorambucil, or combmations such as CVP (cyclophosphamide, vincristine

and prednisone), CHOP (CVP and  doxorubicin), C-MOPP
(cyclophospharmide, vincristine, prednisone and procarbazine), CAP-BOP

(CHOP plus procarbazine and bleomycin), m-BACOD (CHOP plus
methotrexate, bleomycin and leucovorin), ProMACE-MOPP (prednisone,
methotrexate, doxorubicin, cyclophosphamide, etoposide and leucovorin plus
@, standard MOPP), ProMACE-CytaBOM  (prednisone, doxorubicin,
cyclophosphamide, etoposide, cytarabine, bleomycin, vincristine,
methotrezate 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, nifrogen mustard,

cytosine arabinoside and etoposide. Other compatible chemotherapeutic

agents include, but are not limited to, 2-chlorodeoxyadenosine (2-CDA), 2’-

deoxycoformycin and fludarabine.



WD 2004/ 066933 PCT/ US2004100204-t - -65 MOPP-resistant patients, ABVD (e.g.,
adri anycin, bleonycin, vinblastine and dacarbazine), ChlVPP (chl oranbucil,
Vi nbl ast i ‘ azine and prednisone), CABS (lonustine, doxorubicin,

bl eonyci nqg?léagmc’%rg?ozot ocin), MOPP plus ABVD, MOPP pl udCABE20480dMHdbi ci n,
bteomycin and vinblastine) or BCVPP (carnustine, cyclophosphanm de,

vi nbl asti ne, procarbazine and predni sone) conbi nati ons can be used. Arnold
S. Freedman and Lee M Nadl er, Mlignant Lynphomas, in HARRI SON S

PRI NCI PLES OF | NTERNAL MEDI CI NE 177464788 (Kurt J. |ssel bacher et al.,
eds., 13", ed. 1994) and V. T. DeVita et al., (1997) and the references
cited therein for standard C dosing and scheduling. These therapies can be

used upphssped, The ambehitest cemofiRegRUli¢ Afer® 1PBE itedUih JombatdtiBAtwith N
conbi nation with one or_nore nodified  antibodies as described herein.

[ 001831 Addthei madified capitibediss il athisafeyenisesf mayi yeryHey eehieasxer ofaythee present

i nvention inglude use of ..singl ] kyl ati.ng a s such a cl ophospham de
or chil or anftered fodpiBl Ao Rafs Kenlh B C0R S BY SmiRerifiedR

vincri sti neChaithr PEregn] SORSLopledited AdedR, 3R dGEOSMAND IS (L MaR MR

(cycl ophospham de, vincristine, 1pre ni sone and procarbazi ne), CAP-BOP (CHOP
pl us pr ocar BEARMACRIGIBM e BAPISiOF)1 QZEH@PEW (($oel fethodmaxat e,

bl eomyci n apzld I ug@vgr% Pr oMACE- MOPP ( pr edni sone, nmethotrexate,
doxor ubi ci n, "c?%’ pﬁ 'S Pﬁ de, etoposide and | eucovorin plus standard

MOPP) , [09185ACE- CuisapfViduRlye dRicaaeg, KIOXRSURLET Ditibodits | &P es Rharhde, _
et oposi de, cytarabihne, bléonycin, vincristine, nethotrexate and |eucovorin)
and MACOP- Birfveaitidtot amanereadivieo ftagiments, or cyesbmbhwstshdhérdel misnchd st i ne,

fixed d dni b in and .| iy, Th illed in the art
it readi | FUERL B B R AT 1o B GE O I e RBABTh for cach
oft hese r egf FRMAmaldiRaNasRlEO TP eRS reGREDI NG Bé taBpRLARTY Bia th

met hot rexate, procarbazine, nitrogen nmustard, cytosine arabinoside and
et oposi de. Qishisseccanippmdies| veillche fromubateheues to faaijdaie sdmicisuatéon i are not

:c : Ln ;j;(ragbit g éprzo_rr(i:o% (s)tragﬁil%féy &‘1%%2&% Qg%n‘. Zﬁr%%?«)iljly,z Ilfarrggc%)ﬁ héa fcglgirﬁ\t;giiignsand
in accordance with the present invention comprise a pharmaceutically
acceptable, non-toxic, sterile carrier such as physiological saline, non-toxic
buffers, preservatives and the like. For the purposes of this application, a .
pharmaceutically effective amount of the modified antibody, immunoreactive
fragment or recombinant thereof, conjugated or unconjugated to a therapeutic
agent, shall be held to mean an amount sufficient to achieve effective binding
with selected immunoreactive antigens on neoplastic cells and provide for an
increase m the death of those cells. Of course, the pharmaceutical
compositions of the presenf imvention 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 twnor growth and/or prolonging the
survival time of tumor-bearing animals. Accordingly, this invention also .
relates to a method of freating tumors in a human or other animal by
adnnnistering 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 ireating malignancies. For



WO 2004/ 066933 PCT/ US20047002044 -66 [00184) The anmpunt of chenotherapeutic
agent to be used in conbination with the nodified antibodies of this

i nventio __ by subject or nmay be admnistered according tqo what is
known inwg%é@d%ee for exanple, Bruce A Chabner et a‘f_&"ﬁ\#gﬁ@aﬁﬂésﬁic
Agents, in GOODMAN & G LMAN S THE PHARVMACOLOG CAL BASI S OF THERAPEUTI CS
1233-1287 ((Joel G Hardman et alL, eds., 9th ed. 1996). [00185) As

previ ously discussed, the nodified antibodies of the present invention,

| mmunor eactive fragments or reconbi naft s t her eof may be O administered in a
pharmaceutically effective anmount for the in vivo treatnment of mammali an
mal i gnancies. In this regard, it will be appreciated that the disclosed
anti bodi es wikkihplee afibempdusically sciwsarhourftasfi 4 maligedadmfibvidyt may ivary and
pronote stability of the active agent. Prefﬁrabl , qharmaceuti I

conposi t i on€CoTng e FHOrs ST fc feease sgh e'gn\ﬁéﬁ‘f’i OIS e S Ja

phar maceut | %?é,' ¥ex, SERRARMARD liEﬁ{bhE;Oigg; il §oprdséd Sonditfols 3y

physi ol ogi cal” 'sal 'ne, non-toxic buffets, preservatives and the like. For
"t he pur poseslissfseshasl wpight ofitheonbjeet, apd densbityt ofcht hytileddyeiotdlied saamount  of

the nodified antjbody, Ii. nor eact i ragnment or reconbi hant, t hereof,

conj ugat ed %FSWCW%SIIEEH? G eF‘i‘le\r@Beﬁiﬂsf‘gﬁ regam ,m%ﬁthladB@teﬁ’eT‘H to nmean an
anount suffi.ci | | RreIp i G ' noreactive
antigens on p?](‘)eﬁ%\% %%‘? F?ﬁ‘@gﬂeﬁﬁ?‘?‘gﬁ‘g‘%ﬁ%ﬁﬁﬁ ffﬂ%rlﬂg?lnc\é’% éne}g?lzdgg@?‘?eﬁqit éegrgeat h of

t hose cel | s md¥f be adms@stetet edgilyaonahe dose alay bo ppgsrtiomally efludedeagr esent

i nvention may_.be m_ni st.ered in single or rultiple doses to provide for a
phar maceut i d3Hf e‘ggY&ﬁ?’ﬂ}%e“&Wﬁtﬂ%tth%gJ%f%“t‘W&f@PBd %@U@I?"‘{"@WRG) Nor e
speci ficall vy, dfeudl Sokpse LRAALESe NG, dsr shai! lob ful for
r ci ng tunor f?iaze, in%%bilgtl ' tucr%r g?lgvxf%?g%/or %% gggﬁ%g}ttﬁ]ﬁe survi val
t of t unumiigrams per klvigramh bodyAweiphtparglay, antlhnere ipneferabiyoftoml zbout rel ates to
a met hod of tgeatin tunors i n or, other animal by administering to

such human & % IWH%@[]PST@Q) WILPeEABLNt of nodified antibody.
Coe SOy L8 Sebnene B Ephenr e s B slanar. o
antibodies of the invention may be administered to a human or other ammal in
accordance with the aforementioned methods of ircatment in an amount
sufficient to produce such effect to a therapeutic or prophylactic degree. The
antibodies of the invention can be administered to such human or other animal
in a conventional dosage form prepared by combining the antibody of the
invention with a conventional pharmaceufically acceptable carrier or diluent
according to known techniques. It will be recognized by one of skill in the art
- that the form and character of the pharmaceutically acceptable carrier or
(J diluent is dictated by the amount of active ingredient with which it is to be
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.
{00123} Methods of preparing and administering conjugates of the antibody,
mmmunoreactive 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, intraarierial,  intraperitoneal,  intramuscular,



nodi fied anti body woul d be for the purpose of treating malignancies. For WO
20041066933 PCT/ US2004/ 02044 -- -67 exanple, a therapeutically active
anount of i fied anti body may vary according to factors such as the

di sease s‘?g&g&?d@%s stage | versus stage |V), age, seXChigipopHgozeds
conplications (e.g., imunosuppressed conditions or diseases) and wei ght of
the subject, and the ability of the antibody to elicit a desired response
in the subject. The dosage regi nen may be adjusted to provide the optinmm
t herapeuti c response. For instance, sé¥eral divided doses my be

adm nistered daily, or the dose may be proportionally reduced as i ndicated
by the exigencies of the therapeutic situation. Generally, however, an
effective degRQBinbSusC¥Rifl#YabiBabPSinhiBidhilfok 2746 nifavehGidl AR, 100
mlligranms per kil ogram body Wei ght per day and nore preéefera ?y from about
0.5 to 10, wubduiapeauss apdr itiahngedan Honys vefi ghtenpeal ddyinifBAibd7]jard N keepi ng

with the scope t he. present. di sclosure, th dified antihodies of the .
i nvention nﬁ%eﬁéiyamfﬁﬁeg‘ieﬁaﬂlet athFefm %t O t‘ﬁ?‘nﬁ#ﬁ%‘i‘ T ‘H% or dance with
the af Ore”E@6ﬁt€1§&$ﬁté&®fa909§n§fwitﬁﬁattﬁ@%F:%;bé‘_@”g%”%%hﬁo U gféf to produce

such effect to a"therapeutiT or prophylactic gree. The nti bodi es of the
i nventi on cadmimsteation nfosine medid desa cdolhitiomnforoinjedtiver ianparGtular o

conventi onal, dosage form prepared . by conbining the antibody of the

i nvention wiufq?vﬁmg’én\@ntﬁ“grﬁ erﬁiar‘%%‘é‘ﬂ’(i eal Pacgjébgii\\bl & cé‘r‘lﬁbi‘? or diluent
according t gg}ﬁlgdé -\ [ ' kill in the
art that t 1e1 o?%lt{acﬁg char g%;[neito} (])1}% é{tLogbrg%rS%%igfg%ef?g%ﬁ%(ry@%gccé’%%%bl e carrier
or dil uent phespiiaiet at edrdty buffier)armwmifacintad g. vpolysgbad), esptionaliyy avhich it is

to be conbined, the route of adm .nistration_and ot her |1 -known vari abl es.
These ski F@gﬂizﬁf ERIL A% WRHTRG HRURER): aff6r o&foRyexer ha ofher gaghany conpri si ng

ne’ or nore siesigf %gg%h?ﬂ%. . L tﬂ?ﬁ# L esent

i nvention nﬁ?ﬁBprﬁ%ve t’?oth e par |cu?lgﬁh§ e g@%@%&%g%kf& t %%s of
prepari ng aditreettimonihs tsete iofi ghe onjipggaice sitofthdrbley antdabimgythe ekpomrnoofact i ve
fragnments or, recopbinants thereof, and a therapeutic agent are well known

to or readi W‘H’@P ?ﬁ%&e@mmeﬂ@?ﬂ%- inthe art. The route of
admi ni f0018%) on Off’réﬂﬂFati%ﬁé 'f&%’z!r&%e&? d b RS ERIh ih&‘ﬁﬁ@sogt)eﬁf%f a&u'%@ué pyention nay

non-aqueous solutions, suspensions, and emulsions. Examples of non-

aqueous solvents are propylene glycol, polyethylene glycol, vegetable oils
such as olive oil, and injectable organic esters such as ethyl oleate. Aqueous
carriers include water, alcoholic/agueous solutions, emulsions or suspensions,
including saline and buffered media. In the subject invention,
pharmaceutically acceptable carriers include, but are not limited to, 0.01-0.1M
and preferably 0.05M phosphate buffer or 0.8% saline. Other common
parenteral vehicles include sodium phosphate solutions, Ringer’s dextrose,
dextrose and sodium chloride, lactated Ringer’s, or fixed oils. Intravenous
vehicles include fluid and nutrient replenishers, electrolyte replenishers, such
as those based on Ringer’s dextrose, and the like. Preservatives and other
additives may also be present such as for example, antimicrobials,
antioxidants, chelating agents, and inert gases and the like.

[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. Tt should be stable



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

herein includes intravenous, intraarterial, intraperitoneal, intramuscular,
WO 2004/ 066933 PCT/ US20044002044 -68 subcut aneous, rec];a(g;g %Ombﬁgl
adni ni st WA 708HO% e i ntravenous, intraarterial, subcutBngd -

intranuscul ar fornms of parenteral adm nistration are generally preferred.
Wiile all these forns of admnistration are clearly contenplated as being
within the scope of the invention, a preferred admnistration formwould be
a solution for injection, in particulédr- for intravenous or intraarterial
injection or drip. Usually, a suitable pharmaceutical conposition for
injection may conprise a buffer (e.g. acetate, phosphate or citrate
buffer), a widef aé aohdifiong. of pekgecial exd siithi®nal | wilp prétabiy bger agent
(e.g. human al bunmin), etc. However, in other nmethods conpatible with the

t eachi ngs hetiesaryed wagaingpiic icentapmativgd petipne o BicTeRIEIRismad sudhi 8ct |y to the

site of th i.g it h by inegreasi he gxposure of the

neopl ast i ce?glggéé 3_e'[’}?d(;%§‘ t_ﬁlelé ac%‘éﬁ%ri %anaé_%n% .80%541%]&%5?5%%% ﬁel%blﬁg for

parent eral efdifing! fét eQAnploC Wit S eflafibll [DIAAURQLS gBicerdlOPropéleasus

sol utions, suspensions, and enul sions. Exanpl es of non- aqueous solvents are

propyl ene gtlyed] anbiayie: pelyethlens gbispl. apdgibediked @id spitablecwigures| i ve oil |

d inj | ' hyl, ql e . A i
e ude. et Dereofy B0 pfert HElAnTHE b foRlaiee. BrRLRpId WL I 8R4 one.
i ncl udi ng sgdatifig sedhchshedifben, @F thefiathterlaiicd HELS HEIERH pafti@EizOM the

pharmaceutically acceptable carriers include, but are not limted to,
0.01-0.1M @s@ogmp@a@b@dbymspnﬁwmt&auffer or 0.8%saline. Oher

Gaxt roWOTIGE, " Blex Tt e o PRt BB AR s’ TET o7

\F I avenousantibabtefdlesnd RatifMeall hatint, afod xdidpls NparatRBs,cohishdutnoE! ectrol yte
repl eni shers, such as those based on Ringer's dextrose, and_the |ike.
Pr eser vat i vilirnghdsearhier aciddthimesped gy thel Bke. bdnpmeme sesesuhwdk bEor exanpl e,

tim crobial t i oxidants.. chel ati t d j d th
ke ©ooronerere T et aRipeig NS R SxRHFR, fusali RobREPhOR SRR, abl e o
i nj ectabl e agusRinhitéll WEMIBL, eéi bRliAEUSNLSIS oh Uhé @Bfmpoyiiene PRi&gego! ubl e) or

di spersions and . . : ) o
absorption of the injectable compositions can be brought about by including in

the composition an agent which delays absorption, for example, aluminum
monostearate and gelatin.

[00192] | In any case, sterile injectable solutions can be prepared by
mcorporating an active compound (e.g., a modiﬁed antibody by itself or in
combination with other active agents) in the required amount in an appropriate

— solvent with one or a combination of ingredients enumerated herein, as
&/ required, followed by filtered sterilization. Generally: dispersions are
prepared by incorporating the active compound into a sterile vehicle, which
confains 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-



sterile powders for the extenporaneous preparation of sterile injectable
solutions or dispersions. In such cases, the conposition nust be sterile and

should b i the extent that easy syringability exists. |t should be
stabl e V\%’é%@ﬁﬁﬁ%&gBB PCT/ US2004/ 002044- - -69 under  t hBCTERAOHOMINL o

manuf acture and storage and will preferably be preserved against the
contam nating action of mcroorgani sns, such as bacteria and fungi. The
carrier can be a solvent or dispersion nmedium containing, for exanple,
wat er, ethanol, polyol (e.g., glycerd®- propylene glycol, and liquid
pol yet hyl ene glycol, and the like), and suitable m xtures thereof. The
proper fluidity can be mai ntained, for exanple, by the use of a coating

such as | ecidalding, Uy.Sheograsnsenanacudd s Nepg/espiIedadtabli whighSikze in the
case of dispersion and by the use of surfactants. [00191] Prevention of the

action of rnineeporatpdiesetn by asferacachtdhaticley of mahwlaeture @ilbprefdsaldyeri al and
antifungal ,agents,. for example rapen hl or obut anol .phenol , ascorbic .
acid, thi nel?agfsg?be%%f Ki5&%% n‘% ety iﬁg}?ﬁﬁ% ﬁ?&g'? aSF?GIéAe(?FOIBBOSI P EPabl e to

i ncl ude i sofieRilCfor0Redthe b Osubfecd NRIfRring USSMS , orPPHMRDERNIOLS , chileeh  as

mannitol, sorbitol, or sodiumchloride in the conposition. Prol dnged
absor pt i on walignaacy of reoplastiedisenrdprssi t i ons can be brought about by incl uding

in th it] t WA | b i : le, aluni
onost DFEHIE” anchS e AaPrRE Tigo MU 405Ry 08 Bt o ienlifh; BEPERRC <ol Ut one.
can be prepaj@thubls, dofRERIBhA IHRaRNRMY Fort HEPRsHRHeltCoOneoplasiiRdi f i ed

antibody by itself or in conbination with other active agents) in the
requi red andigordersin amagppaloprsubjest ingwkd ofitreatineht tharsobr Prefarabiyi that i on of

i di ent d_herein, . i,red, followed, by.filtered
steri | isat i BeCtBPaRy e Ssafttrtis GRpe i < Bardh B¢ RAEBRIORL i ng t he
@ i ve conmpguithokipRe SsobitiCflld?s \eabh Clsemeblbmls, SR, NrdnPRSiagddi sper sion

medi um and the required other ingredients from "those enunerated above. In
t he case ofca¢npigse dsomttdr 95 pryelohd @ dwmatoioge whligraneies| sudbnjaect abl e

oLt 0TS, AL B e T B B e o0
addi tional giephyiedichiig 0@ dheRdeticANy Fehl AY AEI1YnS tBhthifnd TGERY @4 sol ution
LIV-1 as antigenic markers that allows for the taxgéthlg of the cancerous cells
by the modified antibody. Exemplary cancers that may be treated include, but
are not limited to, prostate, colon, breast, ovarian and lung. In addition to the
aforementioned neoplastic disorders, it will be appreciated that the disclosed
invention may advantageously be used to treat additional malignancies bearing
IGSF9 or LIV-1.

", Receptor/Ligand Activity

[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 himitation, cellular adhesion
molecules (such as selectins, intergrins and their ligands) and receptor/ligand
pairs involved in antigen presentation, antigen recognition and development of

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



t hereof. The preparations for injections are processed, filled into
containers such as anpoul es, bags, bottles, syringes or vials, and seal ed

under aseptic conditions according to nethods known i yr t her,
t he pr ep‘gﬁ’a?f’?%%@mrray be packaged and sold in the for m%éiﬂﬁszap%“%@cjh as

.those described in co WO 2004/ 066933 PCT/ US2001/ 002044 -- -70 pendi ng
U S. S N 091259,337 and U. S.S.N. 09/259, 338 each of which is incorporated
herein by reference. Such articles of manufacture will preferably have

| abel s or package inserts indicating4lhat the associ ated conpositions are
useful for treating a subject suffering from or predisposed to, cancer,
mal i gnancy or neopl astic disorders. [001931 As discussed in detail above,

. the present for Rueshihg bf poRuiislgRptide 6P emall snolecuBikititodNsf tHeirkisvand net hods
for the treatnment of neoplastic disorders in a mammlian subject in need of
treatnent tieeRioyligandeidpaphqns. ¢ hd Relppantide; f athgy PresentTiBVentionp| ast i c

Lreatn rereY : - i . h
as el anonnariadiigy ihdy HinERl, SJARRET) el BAIRENTS B8Y Bale 70 S °1"

hemat ol ogi chémmdeifig ag inhitifrs vtlcator/figsmphinenstiand | eukenias. In general, the
di scl osed invention may be used to prophylactical qu or. therapeutically

t Irfaat .H?Pﬂeopl aSwablmtagraysnéon dsromdning | feceptasligad qehiviy naf kiges t ha';) |
Exenpiary cRATRGRABTLE B Bledds SENGE" Ot Yo b alBbd E 20| 000V

Exempl ary c rea are no iMted to,

prostate, cok@enr Brasis imlahimsloa)Ed bngd. Bl Toligeh,tdtan., Pabt Geeene
af orenenti oned, neopl astic disorders, it wll be aggr eciated that the

di scl osed PwRiBhingotsspeiptcaand Wilgyebnapsiense (Ghapict 628, Meesuaeraentiadnal
e S B A RSyl TSR 560 9508 g by, 001001
keceptors, Nedeplead. Stigalisls ®r686406468, Oro870Bisgenissts of Ewcamdr /| i gand
interactions. A polyiiucleotide of the invention can encode a pol ypepti de
exhi bi ting %fe’tﬁ::hlf%h ke t18B%:s Rosanstomy ipiled. dbps déad. rlddeldPold &ﬂ%u i gands
I nclude, W ERMEbdrg B LA O humNb L MbMiodCTPREQ0], 06k, LSt s lf 9D, " eceptor
80:661-670, 1995.
[00196] By way of example, the polypeptides of the invention may be used as a
receptor for a ligand(s) thereby transmitting the biological activity of that
ligand(s). Ligands may be identified through binding assays, affinity
chromatography, dihybrid screening assays, BlAcore assays, gel overlay
assays, or other methods known in the art.
[00197] Studies characterizing drugs_or proteins as agonist or antagonist or
_ partial agonists or a partial antagonist requires the use of the other proteins as
O competing ligands. The polypeptides of the present inve_ntion or ligand(s)
thereof may be labeled by being coupled to radioisotopes, calorimefric
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 limnited to ricin.



ki nases and their ligands (including without Iimtation, cellular adhesion
nol ecul es (such as selectins, intergrins and their |igands) and

receptor/ I\, gapd krs i nvol ved in anti gen presentation, antigen recognition
and devel opnen cellular and I nmoral imune responseé’CWW@ﬂ@#and

| rgands are al so useful WD 2004/ 066933 PCT/ US200SA102044 -71 for screening
of potential peptide or small nolecule inhibitors of the rel evant
receptor/ligand interactions. A polypeptide of the present invention
(including, without limtation, fragm@nts of receptors and |igands) may
itself be useful as inhibitors of receptor/ligand interactions. [00195]
Suitabl e assays for determ ning receptor-ligand activity of the

pol ypept i desssals fiReceptenitivity ncl ude without linmtation those described in:
Current Protocols in Inununology, Ed by J. E. Coligan, et at, Pub. G eene
Publ i shing Associ ates and Wl ey-Interscience (Chapter 7.28, NEasur ement of
Cel I ul ar Adhesion under static conditions 7.28.1-7.28.22), Takai et al.,
Proc. Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et at, J. Exp. Med.
168: 11#8198]56, 1%i88 invRotemsiswi provideat mgtholx o debatt spediid 49adi6® ofo89;

St ol t enbor t al | munol . Met ho 75:56-98, 1 titt et at, Cell
80: 661- 67091"?@@?‘?“‘1?5065%]‘“%?}1%9& 3 %’ﬁé% a {4EP195| p"l“? HEYIF  he

i nvention rrﬁﬁnasuysd@ﬁyaspﬁncmwp&semf Rfr f&ehﬁ ﬁéw&m{éemmaﬁﬁnsm tting

t he bi ol ogical activify of that™ ligand(s). Ligands e I1dentified

t hrough bi nbindggamfays foafrbcaptmzypolgpemm @@rth@hmendnnyb]?wrdemqﬂeni ng ‘assays,

Bl Acore assays, overl a assa ot he th in the art.
[00197] St uﬂ%i’é‘%ssg’ﬁeﬁl%}?%w é‘;@ %laiic;ﬁs %ﬁgléﬁﬁéfﬁfeswn&m agoni st or
partial agoRissfsTaRlbetisB@Ed 1@5@%&%&1&5&&@%&&% ﬁdi'cﬁn%% rs.t g ot her

@tel ns as conpeting |Iigands.” The pol ypeptides of the present invention or
nd(s) stoélee cﬂ’zs.altmalp bﬁimazbdirenhamgrmngﬁh cbhtp hmotopnate adineibgiidedpes,

caI orinetric S .or a. toxi cul es conv onal net hods
7 G et o BBAS SBieRY on an DG S el EeRMes b e ae |
Enzynol ogy Mpi bmﬁ%ly&e}p%%@s) oﬁ%@%&hﬁ’ﬁesﬁheﬁ NHre asﬂﬁn&ﬁephxfféf-éﬁ”p' es of

radi oi sotopes include, but are not limted to, tritiumand carbon-14.
Exanpl es of lilwatier hseel farcthe identification of compounds and i particular small

molecules, that modulate (i.e., increase or decrease) biological activity of a
polypeptide of the invention. Ligands for receptor polypeptides of the
invention can also be identified by adding exogenous ligands, or cocktails of
Iigands. to two cells populations that are genetically identical except for the
expression of the receptor of the invention: one cell population expresses the
receptor of the invention whereas the other does not. The respoﬁse of the two

cell populations to the addition of ligand(s) are then compared. Alternatively,

O

an expression library can be co-expressed with the polypeptide of the
invenfion in cells and assayed for an autocrine response to identify potential
ligand(s). As still another example, BIAcore 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.

[060199] 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,



nmol ecul es include, but are not Iimted to, fluorescent nol ecules such as
fl uorescam ne, or rhodam ne or other colorinetric nolecul es. Exanples of
“toxins include, but are not Iimted to ricin. W 2004/ 0686 _ P

PCTI US2BEn0040@438 - - - 72 Assays for Receptor Activity '?@E}?S@M%g‘ﬁ nvention
., also provides nethods to detect specific binding of polypeptides of the
invention, e.g. aligand or a receptor. The art provides nunmerous assays
particularly useful for identifying 7§r evi ously unknown binding partners for
receptor polypeptides of the inventi‘on. For exanple, expression cloning
using mammal i an or bacterial cells, or dihybrid screening assays can be
used to identifyt, polynucleotides encoding binding partners. As C another
exanpl e, awhosei igand heoheanogenipfiod, wi ploduded iapphaspeelat &he welbld theaed

pol ypeptide aof the.inventiqgn cap he used to,isolate pal tides that

recogni ze Eﬁﬁﬁmﬁﬁﬂﬁhgﬁi fP&%@C%F*#ﬁ&X?%@HH@fBﬁ&“Wﬁﬁﬁ%gﬁﬁEwﬁcnunber of
Cdifferent phlotddd, ahidr@sy a6598tidPIhe ChRndritaBEdphdC Ko MwiaeRApAsisinsand in
~particular small nolecules, that nodulate (i.e., increase or decrease)

bi ol ogi cal ingelvedi my Infracgliulep| sigegdimgd sanf thehebé nessayddorfor Léxpertdd f or recept or
pol ypeptides.of the. invention.can so _be i,dentified by.addi ng exogenous

| i gands, o’inoéﬁfﬂiil%sllse' Bosp P@%ﬁ‘&&- t WG@QPf gm‘b‘?ﬂ]ﬂ)ﬁ? gﬂ%l’l‘% %at are

geneti cal | yanl MRVl 188 tMERIHy sighalib Pol RURE GHDIHRN iRredePRr bOKARL Or of the

i nvention: one cell population expresses the receptor of thé invention
whereas the other does not. The response of the two cell populations to the
addition of ligand(s) are then conpared. Alternatively, an expression

|l i brary can be co-expressed with the polypeptide of the invention in cells
and assayeAnfismnsa@ligottuoleotides r esponse to identify potential |igand(s). As
;,ill anot her exanpl e, Bl Acorg assays, gel overlay assays, or other nethods
known i'n the art can be used to identify binding partner pol ypeptides,
ifcluding, (1) organic and inorganic chenmical libraries, (2) natural

product libraries, and (3) conmbinatorial |ibraries conprised of random
pept i H83001o| | gofmethentspadsoioihe gnysifipe pethias 4o dplatpdentisnserpecleio) e of

downst r eam J. cell ul.ar__si -] I i h ignal i cascade of
e pol y porid BRESlds th ars bR KPP EtpRREal o ol R Ada
molecules comprising the nucleotide sequences of Figures 1A, 9A, 9C, 9E,

OH, 21A, or 22A (SEQ ID NOS:1, 3, 5, 7, 12-21, or 28), or fragments, analogs

or derivatives thereof. An antisense nucleic acid comprises a nucleotide

sequence that 1s complementary to a sense nucleic acid encodmng a protein. In
specific aspects, antisense nucleic acid molecules are provided that comprise a
sequence complementary to at least about 10, 25, 50, 100, 250 or 500
nucleotides or an entire coding sfrand, or to only a portion thereof. Nucleic
acid molecules encoding fragments, homologs, derivatives and analogs of a
protein of Figures 1B, 9B, 9D, SF, 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 gntisense nucleic acid ﬁmlecule is antisense to
a coding region of the coding strand of a nucleotide sequence of the invention.
The term coding vegion 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



exanple, a chimeric protein in which the cytoplasm c domain of the

pol ypeptide of the invention is fused to the extracellular portion of a
protein, 4/ 066933 PCT1US2004100204t -73 whose || as. been
identifi%(ﬁggﬁ’ duced in a host cell. The cell is theﬁg%gé‘g@??é’a‘vﬁth t he
{igand specific for the extracellular portion of the chinmeric protein,

t hereby activation the chineric receptor. Known downstream proteins

involved in intracellular signaling can then be assayed for expected
nodi fi cations i.e. phosphorylation. -Gdher nethods known to those in the are
can also be used to identify signaling nolecules involved in receptor
activity. , 11 Antisense Aigonucl eotides [00200] Another aspect of the

i nventi on pefrhaiodSodiflg irsgibatrefdrant iaf@ B esehusilces Gvhidie fidnkaheculimg that are
hybri di zabl e to or conplenentary to the nucleic acid nolecules conprising

t he nucl eotlicgondbagsseeidragslaied giioasnipg acida (i@ also geferred bg ap¥’ mndaY 22A (SEQ I D
NCS: 1, 3, 5 =27 .. 28), or fragnments, anal ogs or derivatives .
t her eof . Anunau?natnlslééﬁgél%%é'l eic acid conprises a nucleotide sequence that is

conpl eieRoZ’ Y t OAguSHINaehis WidcRistreabt CerfARideme nacRiCidd Bacontpassaeci fi ¢
aspects, antisense nucleic acjd npolecules are provided that conprise a
sequence cobfth oheemetignucleigacidaneictiehelithe type fognd Hip nategy sugtses Be 500

| eotid I i t : t t th f.
ol oro  act g ifafileai®e A8 amrath Rk sbtcrRe 1 Bnd AR GA, [0d: °2ng
anal ogs of an-Ri#dteinblogs WHigh BRS cdfabledBf bdingdfo nvdiBc Rids2ABnlSEQ | D NOS: 2,

4, 6, 8, 22- 27, or 29), or antisense nucleic acids conplenentary to a
nucl ei ¢ aci#rtugedlie rdigoprclepiiigs cof the pEsgntogversion ogn beihmsedrupprA (SEQ I D

NCS: 1, 3, 5., 7,1.12:2 r.28). re.additionall. vi ded. 02011 In one
modi ment ,ﬂ%a uglr?f’ ﬁ‘isee %E éﬁﬂfpé"ﬁ)é’f‘%%g%?% REREl Seiﬁgéﬁy ilgjeo%glgld?cc?%er a coding
egi on of tighdeoet Bg apilbaitd 18fked BIUBERST bHEPREAHIE SR sPHorbiloatd) u@Nt i on.  The

termcoding region refers to the region of the nucleotide sequence
conpri si ng ¢beovandanildy MPE alspesmaise dnonemer angiaiiesawhighrhase aliered | n anot her

enbodi nent,, t he tisensg nucl.eic..aci ecul.e i.s. anti se o .a noncodi ng
Fegi on of 1 Suitns® 8 plEBatlEIRE ba{PhERST fnlBb sBERTR hBan: on. “The
WO 2004/ 066@3matdrally $624R8400RB%4rid RNA structures.
[00203] Given the coding strand sequences encoding the nucleic acids
disclosed herein (e.g. SEQ ID NOS:1, 3, 5, 7, 12-21, or 28), antisense nucleic

acids of the invention can be designed according to the rules of Watson and

Crick or Hoogsteen base patring. The antisense molecule can be
complementary to the entire coding region of an mRNA, but more preferably
is an oligonucleotide that is antisense to only a portion of the coding or

noncoding region surrounding the translation start site of a mRNA. An

antisense oligonucleotide can be, 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, PHOSPHOROTHIOCATE
OLIGODEOXYNUCLEOTIDE ANALOGUES m "Oligodeoxynucleotides—
Antisense Inhibitors of Gene Expression” Cohen, Ed. McMillan Press, London
(1988). '



-74 termnoncoding region refers 5 and 3' sequences which flank the coding
region that are not translated into anmino acids (i.e. also referred to as 5
and 3 WBtzﬁﬁilﬁﬁsk@tsed regions). [00202] As used in this pdi56d208Mi08044he term
anti sense nucleic acid enconpasses both oligoneric nucleic acid noieties of
the type found in nature, such as the deoxyribonucleotide and

ri bonucl eoti de structures of DNA and RNA, and nman-nade anal ogs which are
capabl e of binding to nucleic acids fgund in nature. The oligonucleotides
of the present invention can be based”upon ribonucl eotide or :
deoxyri bbnucl eoti de nmononers |inked by phosphodi ester bonds, or by

anal ogues | i nked by nethyl phosphonate, phosphorothioate, or other bonds.
They n#§28dlso coiprantiense nadeic #ad of ithe igyentien Kaw de fopairuied BYBS struct ures

or other np i ' ; i Sk [ i 1)1 ind to
naturally ocgfgﬁfﬁ(?a?%gﬂﬁ)ﬁks %ﬁ@y g%%@u%%@h%%ﬁ%’@%%&@%@%‘gn%di ng strand
sequences etheart TYr thanplCdreatisatedticlell S6id oaebe tengtallyf 8mthesBEQ | D NCS: 1,

3, 5, 7, 12-21, or 28), antjisense nucleic acids of the invention can be
desi gned acisyi gl toseurige e Bueleotifgs som vargushey medifisd medepdidean base

> 9ot 2 . _ ‘ ; di
Fagi on ot | aSToRRh S Pl E BB EA Ny S SRR fodntatibe L 5 0
anti sense tghyeichly s@bibivy tofothe odupldie fe:@eidN Yei®reed the NEGisdn’g 4ndgsemte Sur roundi ng

the translation start site_of a mMRNA. An _  anti sense ol igonucl eoti de can be,
for exanpl eluclppuacids, (a8, phesphpgothipgte sigrivajiye and acrling substifgded eoti des in

| ength. To ) I rred length for an antisense oligonucleotide, a
bal ance nus@ﬁk)egﬁsi?%%gl})%tug&gai n the nost favorable characteristics. Shorter

ol i gonjgopes]t i desEddnplés bpseslificd hecledthles ahsti tan Botugdd t@bheateltit have | ower
gg‘ge specificity. In contrast, | on%er ol i gonucl eoti des_of 20-30 bases offer
‘aper i or getdiselseaugiels aoid mgindes hawlugeraal Schrrmgarapid.sS-ehlorawsacdke i nt o

cells. See ' al . E@mﬂg{c}l H OALE OLI %@5@ OTl DE_ ANALOGUES i n
"ai godeoxy%%ogeg{)a’?fl’des--hygn I'senge |l bﬁ%’rs o} g prE’essiDEn" Cohen, Ed.
MM || an Pr@adoxiedeedyiméth9B Sracil\3-24184x AHERE3mB ot dtiSA POthlARvs

5- carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactoslqueosine,

7}

inosine, N6-isopentanyladenine, 1-methylguamine, 1-methylinosine, 2, 2-
dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-
methylcytosine, N6-adenine, 7-methylgunanine, S-methylaminomethyluracil, 5-
methoxyamihomethyl—Z-thiouracil, beta-D-mannosylqueosine, 5°-
methoxycarboﬁcymethyluracil, 5-methoxyuracil, 2-methylthio-N6-
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil,
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-

s methluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-
methyl-2-thicuracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (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 mucleic acid molecules of the invention are typically
administered to a subject or generated in sifu 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, ¢.g., by inhibiting



-75 [002041 An antisense nucleic acid of the invention can be constructed
using chem cal synthesis or enzymatic ligation reactions using procedures
known in _ For exanple, an antisense nucl eic acj hem cal |l y
synt hesi ye%%ﬁ@{ér%} natural ly occurring nucl eotides or VEEF@%EQD%%WEW'TW ed
nucl eotides designed to increase the biological stability of the nol ecul es
or to increase the physical stability of the duplex fornmed between the

anti sense and sense nucleic acids (e.g phosphorothioate derivative and
acridine substituted nucleotides carf®be used. [ 00205] Exanples of nodified
nucl eoti des that can be used to generate the antisense nucleic acid.

i nclude: : 5-fluorouracil, 5-bronmouracil, 5-chlorouracil, 5-iodouracil,
hypoxant hi riepsocpiivhi ane/or diransktiph c yTixs hpleridizatiofic eanbbe lyyetrwentional hyl ) uraci |l ;
5- car boxymnet hyl am nonet hyl - 2-t hi quri din 5- )

car boxynet WP%P&‘%WWF%F@W to gﬁfﬂ&@ﬁbﬁfﬂf‘a@wl‘?&a& rpxgarle b dhueosi ne,

i nosi ne, Naisepent atktadenide di At "Bindd | ipasile, 2, 2-

di et hyl guafaf% ne, 2-mnet hrﬁéag%niﬁﬁe, I%T?ﬁn@fxﬁgfguaﬂfﬁﬁe, Tgaﬁnﬂg%&hy?@%%éi ne, 5-

met hyl cyt oshmoegh Npecalle mtamctidnsit thel oapni gregveSofrtitehgdudbid heliet s uraci |, 5-
met hoxyam nonet hyl - 2-t hi oyracj |, heta-D pannosyl queosi ne, 5'-

met hoxycar ﬁesm%qu% ke pf 2 mRtEHER P agiiepse BUGler Ryid Rplsones can

i sopent enyl 1864 18/ ka6t eReRVANELLE 1RG Sirlihisterdty N G¥RSINEFPSEUdOUr aci |,
gueosi ne, ?—é?ﬁ%gyt 0SI ng, Sg-ér?et hC%P %Elt ﬁ]?liq)]!ur acl }S,ter2-t I our acfl ,Foﬁ-t hi our aci |,
5- F ur aci |IExanplky doetystera aimmishytiest atisense andleeleozymnbetmadified d (v), 5-
met hyl - 2-thi quracil, 3-(3-.am nQ-3-N-2-carboxypropyl) uracil, (acp3)w, and

2, 6-di am nSPel it mﬂt@ﬁﬁéﬁ?@%ﬁ’ﬁf}d {0 EEENITS ePls BOHETEF XP1e88d OB ah be produced
bi ol ogi cal |tk eI 30 BR85S ShP RulGE HRE aht Wcls) ' id has been
cI oned isﬁlean gnlti sensée%rs”i %’ﬁt at'i gnR% ?#%?S%&t ?%’ﬁ@g%h%gglegr?%m t he
I'rrSerted  mepliddscoramitibodiek |thigebiod tarcelindurfaes seceptore ot ahtigenst oThe t ar get

nucl eic acid _ of interest, i bed fyrther in the fol Eovvi_ng gubsecti on).

descr
[00206] Th@na%ﬁnﬁ%é%@%a@#eﬁnefeae 8 GBI BuPEsddereHeto Alsnbiah tBr e typical Iy
adm i st et Qoo dbseithidideill THERAIALMridkd btthcSHAR (OREutAiRYs By DM di ze with

or bind to cellular nmRNA and/or genom c encoding a proteln according to
antisense molecules, vector constructs in which the antisense nucleic acid
molecule is placed under the control of a strong pol Il or pol Il promoter are
preferred.

[00207] In yet another embodiment, the antisense nucleic acid molecule of the
invention is an a-anomeric nucleic acid molecule. An o-anomeric nucleic
acid molecule forms specific double-stranded hybrids with complementary
RNA in which, contrary to the usual f-units, the strands run parzllel to each

~, other (Gaultier et al., Nucleic Acids Res 15:6625-6641 (1987)). The antisense
nucleic acid molecule can also comprise a 2’—o-methlribonu—cleotide (Inoue et
al., Nucleic Acids Res 15:6131-6148 (1987)) or a chimeric RNA-DNA
analogue (Inoue et al., FEBS Letft 215:327-330 (1987)).

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-



the invention to thereby inhibit expression of the protein, e.g_, by

L nhi bi ting WO 2004/066933 PCT/ US2004/ 002044 -76 transcription and/or

transl at Rybridi zation can be by conventi onal . .
conpl errel‘f(grl ty%tgo forma stabl e duplex, or, for -exarerg% ‘%gwt@gz“tase of
an anti sense nucleic acid nol ecule that binds to DNA dupl exes, through
specific interactions in the major groove of the double helix. An exanple
of a route of adm nistration of anti sg?se nucl ei ¢ acid nol ecul es can be
nodified to target selected cells and‘then adm nistered system cally. For
Exampl e, for system c adm nistration, antisense nol ecul es can be nodified
such that they specifically bind to receptors or antigens expressed on a O
sel ected celsimulatihgaetivigy gray Heymbilifieirig prmd@deﬂisdrvgﬁibnteslc&hﬂr then d nol ecul es

t tid tib d Ih hind to.cell t
he Pant i senuBrovBsERE BT Ao ecnrEates g Al bt REpbartls KguEh e Lot ng
the vect or rHeasivide be emceJ By BRRARMS aSHhiidneé Mhlchi d@)hfﬁi%eit ligHsar

concentrations of antisense nol ecul es, vector constructs in which the
anti sense nwog @pttomﬂcﬂldt isnasipatela lof m@qmga ddhelpeteselit iespopsntRasticddrla st rong pol

Il or pol Il propoter are refer 0020 a her enbodi nent,
the anti send&HY f 811@“&%6&1%8?935’?%@3 j Eflp‘%rh@m‘féﬁ’\ﬁ@rﬂrf!g F@ A P%ffomer i ¢

nucl ei ¢ aci GndBdS UiBe sPhcc- RNAPRGIG Stah@lc8 oAGEIHHVAN eGhdIE QAP specific
doubl e- stranded hybri dssﬁ%th corrplae?rent arye RONA in mjl’ch contrary to the

usual [ 3-unimagculdse sichangisamimn peidal belamipoeactl nuwmietics, (@mdhtlaefr et al.

Nucl ei ¢ Aci ds 5: 6625- 87 The t | se ucI I c_acid nol ecul e
can al so corp l?qtgrg é gf@?@[ ﬁﬂ%@ﬁ&@%’%‘%ﬁ%& TR Y Eﬁ@f‘yﬂﬁ‘fe BGFEPRi ¢ Aci ds
Res 15: 61314pdftfed 438 ¢hdin®" LBk 1ag Ue t at,

SLet t 215@%1%“3:7e 330 (19137 TI%é"?armr a%/ag?l%r%g?[lggig%%%d%ﬂ’e %cgapA?iQdegeof the
présent i nvemnoihsn peluralapaiemg@ ndwpobo Aineycideotmsmtial pelat apato agidspr event a
neopl astic djs er th m of. a aCCI ne ositi The. pepti des of
the pr esentq W@[eﬁ "%f?"‘gﬁ'&?@’& OTtiBPLOPTENRY SRAED ‘?ﬂ%ﬁé’ 56b4/ 066033
PCT/ U520041Q@3Qé1‘éame resﬂlzessﬁﬂdnﬂhétthﬁbg b8Cd h¥edo dFBNorRS olIBEHLES. fné® Provi de

desired attributes other than
present, the spacer will usually be at least one or two residues, more usually

three to six residues. Alternatively, the CTL peptfde may be linked to the T
helper peptide without a spacer.

[00209] The immunogenic peptide may be linked to the T helper peptide either
‘directly or via a spacer either at the amino or carboxy terminus of the CTL
peptide. The amino terminus of either the immunogenic peptide or the T
helper peptide may acylated. Exemplary T helper peptides include tetanus
toxoid 830-843, influenza 307-319, malaria circumsporozoite 382-398 and

o 378-389. i

[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
systemn. 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



i nproved serumhalf life. For instance, the ability of the peptides to
i nduce CITL activity can be enhanced by |inkage to a sequence whi ch contains

"at | east_ one epitope that is capable of inducing a T response.
Parti cul‘gpl239°4/"6gge’f}er red i nmunogeni ¢ peptides/ T hel per Eg‘lr‘ﬁﬁﬁézé’ﬁgédzg{“‘e | i nked

.by a spacer nolecule. The spacer is typically conprised of relatively

smal |, neutral nolecules, such as am no acids or amno acid mnetics, which
are substantially uncharged under physiol ogi cal conditions and may have
linear or C branched side chains. Thé/8pacers are typically selected from
e.g., Ala, Gy, or other neutral spacers of nonpolar am no acids or - neutral

polar amno acids. It will be understood that the optionally present spacer
need not beadpompi 368-590tnd PROWAK Me gh duamrapeibded chwdend fhet ero- or
hono- ol i gomer. When present, the s r wll usually be at |east one or two

resi dues, ngEengsiyanlalory pgendds PBONAXr esi dues. Alternatively, the CTL

pepti be I4{.n per N it -spacer.; [ 002091 The
i mun g%lﬁg peptlﬁldéé)?%h%&géﬁﬁe}%eg? elt 0 'ﬁgg%i'#gﬁ%@rg J'f}ﬁ%{)z}ngels eslefeﬁ%fi directly
or via a spiefrthei goep odhsittity M Posins GRIHTRY Y frb@I tHenbskobf te (CTL  pept i de.
The amino term nus of either the inmunogenic peptide or the T hel per

pepti de maysapeRAat dige, Bashprar QSTLhaohddi(prabeyiaephonekipbospbazangs O t oxoi d

830- 843, i za 307-319; .. ria cir r.Qzoi 382¢ 3 nd 378-389.

[ 002101 | nr@?rfr)e% ?ec?%%gtlz‘?én?% hg?{x%ﬁ@acﬁﬁarﬁfeég :@E@I% ﬁghsﬁqsﬂlfﬁoer?ﬁ nﬁ?l e vaccine
conposi tio ), hhﬂaﬂlm\/@i?&;btﬁfb @IDIPPAGE tkieenyl ARRARRD dipdptiad (IVDP);

i munostinul atory. Therefore, the invention also includes the use of a non-
nucl ei ¢ aci @Mat[4:vad tLashmsipeclangationsfacton dnoag -emheodenentdb¢ ddigdgntvant in sone
enbodi nent s | s _an_adj,uvan reat.e depo effect. an I ne stimulating
@Tﬂvant, gtpht:ﬁ ciﬁsja%{(/lg%cf eifﬁ‘%?a% @rsgﬁiugéteim%é :')'"gf%ef Sé’(%@ﬁ’aﬁdsegetclke@#%lfles t he
I“Arune sy sgheMrobp etersaling  bhelSTMBaNSBIARY; SBeAS®S ndndenRe efdckct is
selected fromthe %[‘10[[::5 consi sting of alum 5&?‘52 , al.um num hydr oxi de,

al umi num prespphaesy thainiorsi wicablas ctich AsnbRAt LUMs sodcByaer ghdinkantal o |,

)

O

non- m neraIFo | ) ter-in-_oil or oil-in-water enul sions, such as the Seppic
| SA_ series o'Fn%n ani de WD 2004/ 066933 PCT/ US2007002044 -78
[00212] The immunogenic peptides can be prepared synthetically, or by

recombinant DNA technology or isolated from natural sources such as whole
viruses or fumors. Although the peptide will preferably be substantially free of
other naturally occurring host cell proteins and fragments thereof, in some
embodiments the peptides can be synthetically conjugated to native fragments
or particles. The polypeptides or peptides can be a variety of lengths, either in
their neutral (uncharged) forms or in forms which are salts, and either free of

O‘ modifications such as glycosylation, side chain oxidation, or phosphorylation

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 immumogenic peptide of
interest is inserted into an expression vector, ttansformed 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 mn
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



adj uvants; M--59; and PROVAX . In a nore preferred enbodi nent, the
i.nmunostimul atory agent is PROVAXTh. [00211] In sone enbodi nents the inmune

stinul at iwg 206juéympt is selected fromthe group consi stmg;ﬁoﬁ@@{g@ ns
purified fromthe bark of the Q saponaria tree, such as QS21;

pol y[ di (car boxyl at ophenoxy) phosphazene (PCPP) derivatives of

| i popol ysacchari des such as nonophosphorlyl lipid (MPL), nuranyl dipeptide
(MDP) and threonyl nuranyl dipeptidetMP); OW174; and Lei shmania

el ongation factor. In one enbodi nent the adjuvant that creates a depo
effect alid stinulates the i mune systemis selected from the group

consi sting of SB- AS oni ¢ ock copolyners that form
i cel | es susc?ﬂueo&ccgl\ég @60‘%"6‘&% @%fsﬁgjtﬁ\l’é‘?ﬁmt aﬁr ARRTEPSH. I [68212] The
i nMunogeni Cg ti des can be prepared synthetically, or by reconbinant DNA

technol ogy or isolated fromnatural sources such as whole viruses or
t unor s{00214JhoughThapepsisios Dﬂ&le\mrbsenpmbahwbmyi pargabatisal drgll vagcioeee of ot her

naturally occurri in f.ragnments thereof, i.n sone '
embodi nent sCHHRYS g‘fng%‘gmﬁ ‘ﬁgﬁ‘ifﬁﬁ ﬁ‘i‘ﬂ”éﬁj{aflﬁ E WatYve fragments
or particl eﬁumiﬁetcp%ﬂpﬂ&(ﬂé@ﬁﬁ Phca) Q&I&%ﬁﬁ&mbaxseas\éw&&ﬁ/cm beengt hs,
either in their neutral uncharged fornms or forms which are salts, and
either f reetreﬂ‘ted wel thedmmuongerdepeptules gf t}m@s\gdnabn ornludsildeg, ovaiim, oxi dat i on,

or phosphor% o(g or .containing these nodifications, subject to the

condi tion tWEESTPREPTRBE ¥4t i on not destroy the biol ogical activity of the

pol ypemiphgisis as Vﬁ&ﬁ‘ﬁé" coﬁﬁ%ﬁé)lﬁegont{ilgﬁ%laﬂe PEOHRED | thE MvertBAOMRI Nant DNA
techno ogy may be enployed wherein a nucleotide sequence which encodes an

nogeni cadeipisicted wfa patwnbmlgmpubka tores efteadise at tskeof visapdeationrorvect or,

f d or transfected int te h 11 and cul tivat ed
(Corstor Lt e BV therfuien g R 08 Boeneral |y

known in t hgsinls owh nﬁ!ﬁﬁﬁ%'r@@@n&%@%ﬁﬂhkﬁs I%ch%ﬁm@gklseae@ﬂed ito Mgl ecul ar
Cl oni ng, A Laboratory Manual, Spring Harbor Press, Cold Spring Harbor,

N. Y. (1982)zan vwnnmqggmpaiéao»%ﬁmﬂa@auasaérlmtms usg, the fpecaisec@motitisisgaifiusi on
EE?-} 6‘8230%]%@?8& gxq%‘%lga lent's ste?t[a ortr?leﬁﬂ'P dt %&%hty\geznqgég c? ¢ 311?3131:rat1011

the nature of the formulation, etc., but generally range from about 1.0 pg to

about 5000 pg per 70 kilogram patient, more commonly from about 10 pg to

about 500 pg mg per 70 kg of body weight.

100216} For therapeutic or immunization purposes, the peptides of the
mvention can also be expressed by attenuated viral hosts, such as vaccinia or
fowlpox. This approach involves the use of vaccinia virus as a vector to

G express nucleotide sequences that encode the peptides of the invention, Upon
mtroduction into an acutely or chronically infected host or into a non-infected
host, the recombinant vaccinia virus expresses the immumogenic pepiide, 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
Guenn). BCG vectors are described in (Stover ef al, Nature 351:456-460
(1991)) which 1s 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.



sequences of the invention can be used to present the appropriate T cell
epitope. 100214] The peptides of the present invention and pharnmaceuti cal

and vaccCiyerosypasi tions thereof are useful for adm ni ¢fkhyessnsmanmal s,
particularly humans, to treat neopl asns. Exanpl es of neopl astic diseases

which can be treated using the i munogenic peptides of the invention

i nclude lung, ovarian, breast and prostate cancer. 1002151 Vacci ne
conpositions cantaining the peptides %H the invention are adnministered to a
patient susceptible to or otherwise at*tisk of viral infection or cancer to
elicit an i ”Mmune response agai nst the antigen and thus enhance the
patient's own i mmune response capabilities. Such an anmount is defined to be
an "i nAf3d%keni caAnjigeti¢ pepliides maw be"used te klisit (5, ex avqrascivels Hrount s agai n-

d d th ti ' t at f health and wei ght.,. t.h . of
aglron'egi s? P at f%ﬁ?ﬁglt(ﬁ@g’n%egu%do@h%&?& angﬂféﬁ{,(’%@t(xlyfﬂ ‘Ee{ul?g’g%?@r%ﬁ ly range

from about #bhrd irt PatiekROMbt RPAS BspdRl td Gttel CONATORALRIN of ﬂﬁ&rfg%commnl y

fromabout 10 g to about 500 g ng per 70 kg of body weight. 216] For

t her apeut i conmill matiréspend tna mepivds vaccinehapppedshi efctheapyt Be viv(dht i on can
al so be expressed attenuated.viral. hosts, such as vaccinia or fow pox.
Thi's appr oaﬁq’?p?l?‘?\%%@sp?rﬁgﬁﬁ"s @a@f)g%&l?%?lau%agg@ %sﬁ’é‘??fe?ﬁtt%eﬁ 8% express
hucl eoti de ma&n%9%&&&&111?%09@@%%1&@@%9%ﬁaﬁ'st@?Ll PieeNsh10BelldIpoN

introduction into an acutely or chronically”infected host or into a
non- i nf ect e(@CThwstogethier withc e ndwiuneen of watgénprasaniting scells piAFESeand ke | munogeni ¢

tide, and thereby elicit t CIL .. Vacci ni tors and
et hods. uScPRIFOPTA | FRRARSEED AR obBFs i BOBARPBUUPHOTE OGP U S Pat

No. 4,722, 8€t§pica1i1}ﬂﬁ—qf\0é3_k§§,%g ! %@C‘?Y_.pra?é SHRARA - an@IRURR and@&b&d | S BCG
@mlle Calnette CGuerin). BCG vectors are described in (Stover et al.,

Nett ur e 351 486 effegor CTD ihe) cell iarshinfigsed rhack pde dbepativat,evirerbyhayefdl ence. A
wi de vari et f her _vector ful . for therapeutic.adm nistration or
i muni zati o esg’i‘)y% ! ﬁ’&ﬁﬁ&@f@@%@?ﬁs@ﬂ@%ﬁiﬁ?r% &Eoé:c?llgal monel | a typhi
vect or jo21g) t he !I‘hgﬁ%‘ldeh lmd3ealsP AR 888 ad @iagﬁM%% hits! BOr bfiigle Aart fromthe
descri ption herein. 20047066933 PCT/ US20041002044 -- -80
peptide of the invention may be used to determine the susceptibility of a
particular individual to a freatment regimen which employs the peptide or
related peptides, and thus may be helpful in modifying an existing treatment
protocol or in determining a prognosis for an affected individual. In addition,
the peptides may alsc be used to predict which individuals will be at

substantial risk for developing chronic infection.

—\\- . —
CJ Anti-idiotypic antibodies

[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 mechanisim for generating and amplifying

antigen-specific recognition in the immune system. An immune response o



1002171 Antigenic peptides nmay be used to elicit CTL ex vivo, as well. The
resulting CTL, can be used to treat chronic infections (viral or bacterial)
or tunor j.ents that do not respond to other co rns of

t her apy, %ozi‘“gﬂ#)ﬁ%{’ 3not respond to a peptide vaccine app&éﬁézggﬂ%é%apy Ex
.vivo CTL responses to a particular pathogen (infectious agent or tunor
antigen) are induced by incubating in tissue culture the patient's CTL
precursor cells (CTLp) together with a source of antigen-presenting cells
(APC) and the appropriate i nmunogenidd -peptide. After an appropriate

i ncubation tinme (typically 1-4 weeks) in which the CTLp are activated and
mat ure and expand 01 into effector the cells are infused back into the
_patient, whaferd ffiaith linvalesidieypé- bﬁdc[ﬁ(me@grﬁu@n bAtehedr Slilcbn;(tBe | nfected
cell or a tunor cell). [002181 The peptides may also find use as diagnostic
reagents. I:RJPSCeRaﬂffﬁﬂéwﬂafehﬁe‘bttpdeﬁwglﬁﬂwecoﬂ mehpulemgrrﬁlyl‘o‘beecegeaomo deternine
-the suscept; a rea egl men whi ch
enpl oys theb%lgrp (e:ﬁ%?lggrie}%rr%ﬁ Hlﬁe%‘fm?gs\ﬁa%dﬁzfr heI p?

nodi fyi ng afveioatinctadd ﬂeaiseeiﬂanuaﬂmﬁﬁ@hnﬁyodyrfoﬂmmmma uetongOSI s for
an affected individual. In addition, the peptides may al so be used to

predi ct whitemor.far %thamrsommseytmusegumgmammum ey, TEVer opi ng

chronic 'nflsﬁfb %@1 ri%{ﬂuae pﬁeegﬁo%s V\E dle'S Qgsjsgl .fl'h(ee&l@ sent

invention is a

anti bodi es @Eprebswuhcwmmméseﬁfgaﬁv ido@pé mae@rageiﬂyﬂ a&u@or Ehtegem nventl on
relates to the manipul ation of the idiotypic network of the imune system

for therapelhd @ntiddiabypicgantivadigsni oZafrpgnenis ttheraﬂﬁwandale@ytm aseth bodi es
@ 2) can 'rﬁgrﬂfcﬁ ahﬁ%nﬁ%é?fddﬁ@h&lc aﬁ#den@%de%g%y%egﬁ%&e L %%?1)? ulins, some
/

whi ch have e sane en spec used to

ive the t@&tmmbﬂmig\ﬁﬂ(byaﬂfﬁhﬁs@ﬁﬁ@:&ﬁ&nﬁ-t@ﬁwﬁﬁﬂhbdﬁar adl gm for mani pul ation
i mune responses by offering a nechanjsm form?eneratl ng and anplifying

ant| gel0ZHMci f i ¢ rae%e‘rﬁctqm‘i"ﬁe@thﬂleﬂﬁﬂ‘mﬁ'@n 1011q #HibREieE &ponse to WO
2004/ 066933 15 Crﬁ)p§&g%s%pa ?I On ax%tl ﬁ&n&ruﬁm{ ?dg ﬁ{r%g}e célﬂv&l ¥a%tors

i di otype- speC| ’f1°c recogni
exhibiting the anti-tumor idiotope, can be of therapeutlc value.

U

[00221] The present invention is also directed to anti-idiotypic MAb molecules, |
or. fragments of the anti-idiotypic MAb molecules, or modifications thereof,
that recognize an idiotype that is directed against IGSF9 or LIV-1.

{00222] The MADb molecules of the present invention include whole
monoclonal antibody molecules and fragments or any chemical modifications
of these molecules, which contain the antigen combining site that binds to the

O' idiotype of another antibody molecule(s) with specificity to IGSF9 or LIV-1.
Monoclonal antibody fragments containing the idiotype of the MAb molecule
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.

{60223] Depending upon its intended use, the anti-idiotype aniibodies 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



present invention relates to strategies for manipulating this recognition
towards achi eving therapeutic benefit. Particul ar enmbodi nents of the
invention include the use of anti-idiotypic antibody for inmrunization
agai nst WQPe#H066PFY activation of |ynphocytes used in aBGPUSWSF602044 ~

i mmunot herapy, and for inhibition of imune suppression nedi ated by
suppressor T cells or suppressor factors expressing an idiotope directed
agai nst a tunor antigen. The anti-idiotypic antibodies, or fragnments

t hereof, can also be used to nonitorg2anti-antibody induction in patients
under goi ng passive inmmunization to a tunor antigen by adm nistration of
anti-tunor antibody. [002201 In a specific enbodinent, the induction of

anti -1 di oty gl AR DO S8l VSrial cAITRUEH, BB b2k gdaimor  ant i body

or imrune c RS ors rng t I 2 tunor gt ope, *can be of

t her apeut i cfoy aka@lellﬁ@wﬂacﬁlhenwf&&amblsbwpe i3 1ﬁﬂnﬂ:ﬁ3a§da§ uﬁbo&@ﬁt ed to
antI-IdIOt‘ﬁ nol ecul es, or. fragnents of the antl-ldlotyplc MAb
or

nol ec 0832 moHiwr ¢1@m1¢% hgk@g?ewrer@ﬂphngcrfaﬁcqamgﬂ todeapolpenlocqgdé that is -
directed a r IVl l.ecul.es of e present
|Invent| on ?ﬁc‘ﬁé’&ed Sé@’ tH%noc ﬂ%l?al‘é %[B dl&@? gﬁ%ug 3 iﬁ‘renltos gr any

chem cal nDﬂibecQﬁhlaﬁlﬂﬁf thefméibage Tms @mh%éac%mﬁﬁbhé@ﬁﬁr%ir&eﬁ @etigen
conbining site that binds to the idiotype of another” antibody nol ecul e(s)

with speci fbmdmg site afabeaneeculs wripr to porfomhing dhe apuplingdseaétiony fent s
containing t di f th cul.e Id be gener ate by vari ous
t echni ques. ex\aﬁ)é)gee tﬁ%’%‘f’fﬁ % %&g‘f elﬂ]iof@&l 1EGOSHAE, P’(‘ﬁ’b") ®fragment

whi ch can bg aE66h. S&d é’ﬁg )‘ﬁ’%H epsin, the
Fab' fragnentugﬁ%fch ca%éécge ler a?tg %maﬂﬂgdgg?eggﬂm éﬁsdgél' P‘SQ bri dges of
the F(ab') anmdgrﬂnrgenelatﬂja nivelifdddamoteculeabitl nanimeh effectwhi the Wadinge gener at ed

by treating.t ant i y nol ecule with papain and a reducing agent to
reduce the Hte Iﬂfei’&@ﬂfi‘tc‘j]fedges [ 00223] Dependi ng upon its intended use, the

anti -1 @o2sfpe anthORR-Rfide ddifbodia i ggﬁg&waﬁﬁb@@b{eahhyomgi fied by the

attach nt of any of a variety of ‘conp S using pl'rng techni ques known
in the art.inVaitin oal belesdustimnsundfe20041MEEIBBIRE orieZUa®1peditid4 - 82 not
limted to enzynmati ¢ means, oxjdative substitution, chelation, etc., as
used, cell-mediated tumor 1mmunity. This includes, but 1s not lmnted to, the use of

these molecules in immunization against syngeneic tumors.

Kits

[00226] The present mvention further provides methods to identify the
- presence or expression of one of the polynucleotides or polypeptides of the
Q present invention, or homolog thereof, in a test sample, using a nucleic acid

probe or antibodies of the present invention, optionally conjugated or

otherwise associated with a suitable Iabel.
[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 detecied, a polynucleotide

of the invention is detected in the sample. Such methods can also comprise «

contacting a sample under siringent hybridization conditions with nucleic actd

priners that anneal to a polynucleotide of the inveniton under such conditions,



for exanple, in the attachnent of a radioisotope for inmmunoassay purposes.

[ 00224] The chem cal |inkage or coupling of a conpound to the nolecule could
“be directed to a site that does not participate in idiotype binding, for

exanpl ewo Wh6k33donai n of the nol ecule. This coul d bdGEALRIPIR3MY by

protecting the binding site of the nolecule prior to performng the
“coupling reaction. For exanple, the nolecule can be bound to the idiotype

it recognizes, prior to the coupling reaction. After conpletion of

coupling, the conplex can be disruptggd in order to generate a nodified

nol ecule with mniml effect on the binding site of the nolecule. [00225]

The anti-idiotype antibodies, or fragnments of antibody nol ecul es of the

. rent s of anti body mol ecul -
col - medi 00 SR RONE iy POIARERB AR, AT i T PoioeReibE R [o” The use

of these smpiehad, &polyhudlatideiocrdtid DReRBbA i btcSu GLMBIsEmpleNDrs. Kits [00226]
The present invention further provides nethods to identify the presence or

expr B of dmegapral.hucipods furclatestingaspalypesidgpdphe deeentipnicae  present

i nvention, or hormlgag.thereof1 in.,a test sa 33 .ugi gﬁ a gucl eic acid probe
or ant i bodi%M¥PTEP ORECiDe dSHmHie yaflt f SOmPoEP | YOI RAEL A0 Br ot her wi se
associ at edeophdlék Fith4hd Folyephidl Fbr a hARRLsIfidiBnta6 Tofmithe (RAHIAISnAOr detecting
a pol ynucl eotide of the invention can conprise contacting a sanple with a
conpound tdebecting ribis cooplandsd hahef acomplkepliedetacied, 2 pelypeptidevafl thot | de for a

period sufficient. tg formthe conplex, and detecting the conplex, so that
if a conplBYCHHONGE %tg‘ft‘é‘ifﬂ Y Hucl eotide of the invention is detected in

the s . Su Q| ' : ﬁ%fai&&»@e ; |l under
stri nggg%ﬂhybr ?&dﬁlygﬁ&cgﬁgﬁoﬁ%gﬁ%‘ﬁ%@fﬁbﬁﬁ%‘lﬂg%& acl pﬁt?re%?lg c’1(:13'hat anneal to
e pol ynucl motd afdhoéntitiedies oy emt domormefdhe sudbic @onidprobasns thd@e2€04/ 066933

/ US20041002044 -, -83.an .i fylLng anneal ed pol ynucl eotides, so that if
a pol ynucl%‘?‘?‘@é‘q“éasmggfggﬁuég %t)’ihgﬁﬁﬁ CEOGH RIS Phaut ton is
detected iQ eﬁ@%ﬁﬁnﬂia(@&?gﬁh (Ln general, nmethods for detecting a
pol ypepti de the 1 nvention caIr)1 conprise contacting a sanple with a
conpojpdd3dlhat bCoabtits fandhciibatigr @nucleic acid probe or antibody with a test

sample vary. Imcubation conditions depend on the format employed in the

assay, the detection methods employed, and the typé and nature of the nucleic

acid probe or antibody used in the assay. One skilled in the art will recognize

that any one of the commonly available hybridization, amplification or
immunological assay formats can readily be adapted to employ the nucleic

acid probes or antibodies of the present invention. Examples of such assays

can be found in Chard, 1., An Introduction to Radioimmunoassay and Related

\ Techniques, Elsevier Science Publishers, Amsterdam, The Netherlands (1986);
C Bullock, GR. ef al., Techniques in Immzmacytochemisny,_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 inclade cells, protein or
membrane exiracts of cells, or biological flmids 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 exiracts used as the sample to be assayed. Methods for preparing

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




conplex with the polypeptide for a period sufficient to formthe conpl ex,
and detecting the conplex, so that if a conplex is detected, a pol ypeptide
of the invention is detected in the sanple. [00229] In detail. such_methods
conpri seWORHNEIRg a test sanple with one or O more ACYHRUHHHdies or
_one or nore of the nucleic acid probes of the present invention and
assaying for binding of the nucleic acid probes or antibodies to conponents
within the test sanple. [00230] Conditions for incubating a nucleic acid
probe or antibody with a test sanpl-&4vary. Incubation conditions depend on
the format enployed in the assay, the detection nmethods enpl oyed, and the
type and nature of the nucleic acid probe or antibody used in the assay.
One skil |l ed., ; i i . ne ; - nly

avai |l abl e ﬁ?%??ﬁ??& ?%ﬁ#hgﬁ%P???ggFﬁgﬁm%?%E?%#%ﬁ§@55?%%%ﬂ§%gay ormats can
readi |y be thdsystamtutiizednpl oy the nucleic acid probes or antibodies of the

prese inventian. anpl es of such assays . can be fqund in ard, T., An .
| nt ro%@ﬂn to 0 %ﬁiﬁwé@ﬁﬂtt q @%@?%P’gdm"?’é‘?ﬂﬁhi]ﬂﬁeéﬁe BP¥6ler Science

Publ i sher s, : al .,
Techni ques ‘?"?@%ﬁ%‘ﬁ%ﬁ%ﬁ%ﬁc ni;eira ‘?‘?g?" %‘3@9&‘ éh%r:ggégézbfgﬁ E‘r%%& FL Vol . 1
(1982), VolinvéhrtiphdRREificely, thd i(veBBan) proVides aeompBrtmeRY ldttd eeiverid Theory of

i m’runoassayi: Laboratory Techni ques in Biochemstry and l\ﬁl ecul ar Bi ol ogy,

El sevi er SEIHcEOmIISMERh e, ONFEPIS: a%rrﬁmweWﬁ@ﬂihéﬁ»maﬁ% (Phggbyst The test

sanpl es of - I i ] ke tel rane

oxtract s of gyt EORplighB CRELE A yiGhe BB o ki BP0

pl asma, or amdi(hponcldranéreithed @dplametsseainpriviridh@neadranere @ sloy foledinget hod wi |l |

vary based on the assay format, nature of the detection method and the
tssues, cErhsteagenis dFagenls Grpabicay detectizgrprened oba hawdypigbe Bt hods for

pari ng M&@;n extracts or nenbrane extracts of cells are well known in

the art an 004/ 066933 PCTI US20047002044 -84 can be readily be adapted

in ordeo23z) obt dhndetaikanpb@pwiieit kis itdagutiny kit ik twhick heageyist e uti | i zed.

[ 002311 I n anot her _enbodi nent of the present invention, kits are provided

whi ch cont Hoatained A ceePIEts GOREIRGHE.s cePHynerst indhedeasmalls @4sst he present

containers, plastic containers or strips of plastic or paper. Such containers

=1

allows one to efficiently transfer reagents from one compartment to another
: bompartment such that the samples and reagents are not cross-contaminated,
and the agenis or solutions of each container can be added in a quantitative
fashion from one compartment to another. Such containers will include a
container which will accept the test sample, a container which contains the
antibodies or probes used in the assay, containers which contain wash reagents

(such as phosphate buffered saline, Tris-buffers, etc.), and containers which

O

contain the reagents used to detect the bound antibody or probe. Types of
detection reagents include labeled nucleic acid probes, labeled secondary
antibodies, or in the altemative, if the primary anfibody 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.



invention. Specifically, the invention provides a conpartnent kit to
receive, in close confinenent, one or nore containers which conprises: (a)
"a first ﬁ%ﬁﬁd . conprising one of the probes or antipggqei®so@vzdsde_present
inventi&ﬁ; néaﬁg) one or nore other containers conprising one or nore of
.the follow ng: wash reagents, reagents capable of detecting presence of a
bound probe or antibody. 1002321 In detail, a conpartnment kit includes any
kit in which reagents are contai ned %n separate containers. Such containers
i nclude small glass containers, pléétrc containers or strips of plastic or
paper. Such containers allows one to efficiently transfer reagents from one
conpartnent to another conpartnent such that the sanples and reagents are
not cross-contami nated, and the B§AMRIIEY sol utions of each container can
be added in a quantitative fashion fromone conpartnent to another. Such
containers wll include a container which will accept the test sanple, a

- cont ai ner which contains the antEXAMPE br probes used in the assay, ,
contai ners which contain wash reagents (such as phosphate buffered saline,
Tris-buffers, etc.), and containers which contain the reagents used to

det ect the JasmdE@riskipady or probe. Types of detection reagents include

| abel ed nucl eic acid probes, |abel ed secondary antibodies, or in the
alternative, if the primary antibody is |abeled, the enzymatic, or antibody
bi ndi ngosERIENt JOMMICBerR! BxERRARM Falexhfifll 02 Wt BE nol@Rehsd anti body.
One skilled in the arf will readily recognize that the disclosed probes and
ant i bodi es mbplzbtec fissmesntTipureehtis @n 'clactrdméc MNemthielny depivting ghe @kre i nt 0 one of

B R e
one, S8 ESPEIE SRSt vl Sl AraBnd et < 1) soves

of this genmitasEaldt naicmreld arstheghigire rgeerentsogi mddadms petient 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 iymph node (9); normal ovary

(22); normal pancreas (18); normal prostate (21); normal rectum (22); normal

spleen (9); normal stomach (21).

[00234] In addition, the expression of IGSF9 in normal and malignant human

C " iissues 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 ex?eriments are presented

below in Figures 3-7. The following PCR primers were synthesized and used

in all experiments.

[00235] 5.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



The val ues along the y-axis represent expression intensities in CGene Logic
units. Each blue circle on the figure represents an individual patient
sanpl e. wihswksosy aph on the left of the figure depic%ﬁc%ﬁ@aﬁ@b&ﬁﬂgqge of
each tissue type found to express the gene fragnent. e total nunber of
sanples for each tissue type is as follows: malignant breast (60);
mal i gnant colon (91); malignant lung (40); malignant ovary (37); malignant
prostate (26); normal breast (30); normal colon (30); nornmal esophagus
(17), normal kidney (27); normal Ii “(19); normal lung (34); normal |ynph
node (9); normal ovary (22); normal pancreas (18); normal prostate (21);
normal rectum (22); normal spleen (9); normal stomach (21). [00234] In
addi ti on, t fremewdpck geisomedhs & @SfEve nomo i kadnekperitiegn diesdhpuimaars t i sSsues was

further investj gat PCR e i ments usi ommercially. .avgilabl e human
~ cDNA panel s@ﬂ@cb&%@%ﬁﬂ“@%ogggz@ m j0h fFORtats GPRfAI s Yfes and cel |
l'ines. The j&spy t f XPEerd g | LhoFi gures 3-7.
The fol |l ow ing P 1p1€| rrgexﬁlgegagﬁeegy(ﬁ{yﬁée%lﬁlfgﬁﬁa%i usg%ﬁgi %«Qg{d gg%;gri ment s. '
e o o

- _ - ] ) e sequence 0
t hese pri Crriﬁg{ll@é%ﬁt RS EReC Sﬂ?fﬁsﬁﬁ aBFm‘%a@ganpﬂ? 0 HESUERMGE cl one #
2013096/ ATChifatalse9 1t aﬁ@n@%&@m st Y¥0,,2004/ 066933 PCT/ US2004| 002044

=786 from which was U as a positive control in each experinent. These
primers anplify a PCR product of 387bp fromany cDNA tenpl ate cont ai ni ng

the |GSF9 gene. ression of Jdyceral dehyde 3-phosphat e dehydrogenase
(GAPDI—WO?%s]maasu§ gfxﬂg?g%&’@?égﬁ "IQA&S?’%/(SE NO:3Dr cDNA integrity.

GAPDH hous ekegnd CIREC W@_ : Il human tissues.
@ rrerg}%ag%]d forglarrp:?*?i cati o%‘ of the EJDE%QE%@?Q?’?[ 00238]
- ACCACAGTCCATGCCATCAC- 3' (SEQ I D N032) [00239] 5'-TCCACCACCCTGITGCTGTA- 3!

SEQ I D NO. 33 U [ 00240] These_ priners anplify a 482b roduct from an
f:DNg t K931 8k e) The[se pnm!ars amphfypa 482bp prgg)uct t¥0m any CBNE?X template Y

encoding the GAPDH gene. In all cases, positive and negative controls are

also included; the positive conirol is plasmid DNA for IMAGE clone

4762143, the negative control is water (no templatc).

[00241] Figure 3 shows the expression of IGSF9 in normal tissues, as
determined using Clontech's Human Multiple Tissue ¢DNA panels (BD
Biosciences, catalog #s K1420-1 and K1421-1) The upper panel shows IGSF9
expression, while the lower panel shows expression of 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) prostate, (11) testis, (12} ovary, (13) small intestine: (14) colon, (15)

O

peripheral blood leukocytes, (16) positive control, and (17) negative control.
The arrowhead on the night 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 PA1 were obtained from the American Type Culture
Collection (ATCC, Rockville MD). RNA was isolated from each sample and



encodi ng the GAPDH gene. In all cases, positive and negative controls are

al so included; the positive control is plasmd DNA for | MAGE cl one 4762143,
t he negat | [ ol is water (no tenplate). 1002411 Fig h the
expressiohﬁg?ﬁ%@%ég in normal tissues, as determ ned us#ﬁgug?%ﬁ@@@‘k§‘Hunan
Mil tiple Tissue cDNA panels (BD Biosciences, catal og #s K1420-1 and
K1421-1) The upper panel shows | GSF9 expression, while the | ower panel
shows expression of GAPDH. The cDNA §anp|es present in each | ane are as
follows: (1) brain, (2) placenta, (3)‘TUng, (4) liver, (5) skeletal mnuscle,
(6) kidney, (7) pancreas, (8) spleen, (9) thynus, (10) prostate, (11)
testis, (12) ovary, (13) snmall intestine, (14) colon, (15) peripheral bl ood
| eukocyt es, c¢ll Gine posigt Qugents RiNeaby kiur(datplbg)# ALY vBNAOm:as preparéiihe ar r owhead

on the right. of | gur e denotes t anticipated sjze of t | GSF9 PCR
product . '?’h_ Hh{ogaqﬁﬁﬁ%ﬂ?@gmegeﬁﬁaﬁﬁ% @?ﬂ%eﬁ tsy?t@%i@atﬁlé)g& Fﬁg%"ed weakl y
in normal | pygs iTﬁ@ﬁﬁﬁ&gﬁan[eg(r)sgﬁﬁtg]smeéﬁlsréss?d?ﬂ €| 18%er fia@ﬂel' shRpsent from

all other nornal tissues. own I'n Figure 4 is I'GSF9 expression in a
panel of hufEAPIdN aexpegssionuifbe rapmbpre asbaved edoho lane aroin@epdndniar oeeddn | i nes. The

P e T R
Anerican Ty r Qs W eTa ' ; lym'solated
from each sg‘?pI(ngggdﬁ%&g%dgg%oé%ggﬁé@fﬁl\%%%%ﬁ%% %ﬁ ceM | i ne using
Q agen' s RNddfyertiated( papilhny sérons 1&dnocatidman (4 p rpepdye diffdremdimedot al RNA
using Invitrogen's synt.hesi s stem (catal og # 11904- 018.) The upper
panel shoms@‘%ﬂ@“%‘ig‘i[‘\‘@?gg%ﬂ?m’tnﬁe (%ﬁv@rpﬂfﬁﬁefefg%\ﬁgenwf%%pﬁ ssion. The
nunbers abo np_]q&ﬁ hﬁ;’ﬁ% ' : age ol l ows: (1)
H@ratel y gﬁd ere?\(% ?gféhe 8!Ig:ysta gﬁ%@ﬁ?@%ﬂ%&ﬂ%éﬁ@%@ggﬁﬁhﬁﬁ ggr)ent i at ed
papi | | ary seoals ddftecdrsdcpapilbay s¢@us pdendegreimtingd, €2 Ovcat delpdipe) | ary serous
adenocarcin v (4) rly differentiated e tri od adenocarci noma, (5)
papi | l ary smﬁ{&éd&ﬁgg%ﬁﬁfana?mp@ cw@%w@ﬁ%ﬁaﬁ%@ﬁﬁﬁva- . (7)
poor1y o1 11 S8RhiA! GERIEReGRHE! AGRRdnldis (e 9RfidiYarth L Tf d Risis papi [ ary

serous adenocar ci nons, car-3 ¢
PCR product. The data in this panel indicates that IGSF9 1s expressed 7 of the

8 tumor samples, with strong expression in 5 of these. It is also expressed in
both of the ovarian tumor cell lines.

[00243} Figure 5 shows expression of IGSF9 in breast tumor samples and
matchéd normal breast samples. Expression in breast tissue was determined
using Clontech's Human Breast Matched ¢cDNA pair panel (BD Biosciences,
catalog # K1432-1, first 5 sample sets) and 5 in-house matched samples

C obtained from Grossmont Hospital, L.a Mesa CA. RNA was isolated from each
sample using TRIzol Reagent (Invitrogen, catalog # 15596_026)_ cDNA was
prepared from total RNA using Gibco BRL ¢DNA 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
fumor 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) infiitrating ductal
carcinoma, (patient T) high grade in situ & invasive ductal carcinoma, (patient
X) ductal adenocarcinoma, (patient W) mixed ductal and Ilobular
adenocarcinoma, (patient GHI19) high grade invasive ductal carcinoma,

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



(10) PA-1 cell line, (11) positive control, and (12) negative control. The
arrowhead on the right of the figure denotes the anticipated size of the

| GSF9 P C The data in this panel indicates that, | GSF9, is expressed
7 of thegﬁgg@ﬁﬂgés%anples, with strong expression in 5 SFTFﬁ@@Eﬁm¥FJiE al so
expressed in both of the ovarian tunor cell lines. 1002431 Figure 5 shows
expression of IGSF9 in breast tunor sanples and natched normal breast

sanpl es. Expression in breast tissue was determ ned using Contech's Human
Breast Matched cDNA pair panel (BD Bi8sci ences, catalog # K1432-1, first 5
sanple sets) and 5 in-house matched sanples obtained from G ossnont .
Hospital, La Mesa CA. RNA was isolated fromeach sanple using TRIzo

Reagent (| niflth©ggite denstat 0@ #hti¢pald@28)of kI MFSMBEBCR preRrt.eUhd gam total RNA |
using G bco BRL CDNA synthesis system (Life Technol ogies, catalog #

18267- 021) .praveatedplsse iadicaish dha isegpressed an; 8 of diebregsll tugteows GAPDH

expression. __| r,.na i e tunor tissue. The tunor sanples are as
fol |l ows: (Fg;gﬂ'b%eﬁ?l?%)onkyn-{, Pff@%‘?’iﬂ%’g)ﬁ%"ﬂ@["% carcinoma; (patient B)
i nfiltipa2d)g duaGERIGRprdsEio IhPahm6#tis ownRiFiefircasl eROfALIGh BB,  (pati ent

D) infiltrating ductal carcinoma, (patient E) infiltrating ductal ii

car ci noma, qepaminad: usyg Kileedymbloman bing) MatchedagPNA Baic tPanelc@Ri noma,
(pati ent . ductal adeno [of atient W, m x ctal and | obul ar
adenocar ci :%Wﬁ?’ertcﬁ%ﬁagaﬁ?g %?ﬂ]ﬁgﬂlsgﬁh% B%%eé bapels Shows ﬁﬁ%‘{d% RS homa,

atient a2 GRankin i . kR t he right
6\% 2004/ Og;gl?%e E%VTWIG%JSZ%??I %%(?%&Z?@%H%B{?ﬁ?ﬁgﬁf %rﬁ%ﬁ%%not es ’t(gg anti ci gat ed
si ze of thdumesEempPER Phedwmwer sarhelesi analyzedr wemnaelloerse (Paticothi®es t hat | GSF9
i.s expressed.in.8 of 10 breast. tunpr . sanpl es, but onl of .10 nor mal
| Do " T BBl GapgRL S Gtman atietindD, GIBPEONS " SerInEPg L e 6.

pressi on gasnofi£t @aitmed) %?éﬁlﬁgﬁr@éﬂsi@d?&iﬁoﬂ?ﬁ,%ﬁ'eﬁpQ))Nﬁérﬁt'i}ﬁﬁngDNA Pai r

Panel (BD Biosciences, catalog # K1434-1). e upper panels shows | GSF9
expr essi on,squgwhpiie gelle caromnmap afwitiecshdis sgARDRIe xgstle sicammmd. NjfThaor mal

sambl e (TorrhHIR of WPl F1Fe HAIR Bl E AR S e Bashg ! v

PCR product. The data shown here indicates that IGSF9 is present in all 5

lung tumor samples but only in 2 of 5 normal samples.

[00245] IGSF9 expression in colon tumors is shown in Figure 7. Colon tumor
samples were obtained fromn Grossmont Hospital in La Mesa, CA.. Colorectal
cancer 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

C from total RNA using Gibco BRL cDNA synthesis system(Life Technologies,
catalog #18267-021). 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 HTC1 16, and may also be expressed weakly in at least 1
of the 4 tumor samples. |

{00246] Taken tfogether, the data presented here indicates that IGSF9 is

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



O infiltrating ductal carcinoma, (patient B) squanous cell keratinizing O
carci noma, (patient C) adenosquanous carci noma, (patient D) keratinizing

squanous , j noma, (patient E) squanous cell carcj arr owhead
on the rig %«106@9:{9%6 figure denotes the anticipated si zebgﬁﬂg?\%’m@" " 7PCR
product. The data shown here indicates that 1GSF9 is present in all 5 [lung

tunor sanples but only in 2 of 5 normal sanples. [002451 | GSF9 expression in
colon tunors is shown in Figure 7. Colon tunor sanples were obtained from

Grossmont Hospital in La Mesa, CA..-G8l-orectal cancer cell |ine HCTI 16 was
obtai ned fromthe American Type Culture Collection (ATCC, Rockville, MND)
RNA was isolated fromeach sanple and cell line using Q agen's RNeasy kit

(catal og # fimbd23mpleHNGSHAanpy teesfad Sprebém @ paatatinbA dnsicag akd bco BRL cDNA
synt hesis system(Life Technol ogi es, catal g #18267-021). The upper panel
shows | GSFosuiabledargridnr tugar therampin any ok theybesr menoredanbiopiepr essi on.
Sanples are as follows: (1) grade 3 adenocarcinoma, (2) grade 2

adenocar ci noma, (3) grade | adenocarcinoma, (4) grade 2 adenocarci nhoma, (5)
colorectal cancer cell line FICT116. The arrowhead on the right of the
figure denotes the anticipated mg@%ﬁ;g | GSF9 PCR product. The data in
this figure indicates that | GSF9 7 sed in the colon tunor cell -line
HTC 116, and nay al so be expressed weakly in at least 1 of the 4 tunor
sanpl es. [00246) Taken together, the data presented here indicates that

| GSF9 is expressed at significant levels in nultiple ovarian, breast, |ung

and col on V¥Xx8R#n0FdeS389 BORLLE? Aot @eROdderminéPby RTOPCRanpl es. | GSF9 may
therefore represent a pancarci nona antigen and a suitable target for tunor
erapy in any of the above nentioned indications. EXAMPLE 2 Expression of

LGSF9 fo0zdmman tikpexgsedsicn SEIESY ned &lidbRoPOR HuBRR 4ol el ek essi on of

IGSF9 In a collection of human tunor cell lines obtained from ATCC

(Manassas, ahingthdrameAALZ dViengssas.eV A0eanérthe ( Augewn, Cangyr Weestdrnvest i gat ed

by RT- PCR &%sc)rn?s )t Fad ;nvtes igsate%xgg? ﬁ"ﬂ?&k The results of this experiment,

depicted in Figure 8, indicate that IGSF9 is expressed in a number of different
tumor cell lines.
[00248] The following tumor cell lines were used:

Pancreatic: PANC-1.

Breast: ZR-75-1, MDA-MB468, MAD-MB231, ME-180, UACCS812.
Ovarian: UACC326.

Lung: A549 (NSCLC), NCI-H69(small cell), NCI-H1299(NSCIL.C),
NCI-H2126(NSCLC).

Colon: HT 29, LoVo, SW 620, Colo201, Colo205, Colo320.

O

[60249] 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] S“TCTTATCTTCICTCCGACCGGGAAG-3' (SEQ ID NO:34)
[00252] 5-GCCACAGGGCTGATGTCTTCAATGC-3' (SEQ ID NO:35)



depicted in Figure 8, indicate that IGSF9 is expressed in a nunber of
different tunor cell lines. [00248] The follow ng tunor cell lines were
‘used: Pancreatic: PANC-1. Breast: ZR-75-1, NMDA- VB468, %@%&q’z NE- 180,
UACC812. WORNMR06333 UACC326. Lung: A549 (NSCLC), NCI -HGd%Aégg e ?{Y!E

_NCI - HL1299(NSCLC), NCI-H2126(NSCLC). Col on: HT 29, LoVo, SW 620, Col 020,
Col 0205, Co010320. 0 [00249] RNA was isolated fromeach cell line using the
Q agen RNeasy(r) kit, and cDNA was subsequently prepared fromtotal RNA
using Invitrogen's cDNA synthesis sP8tem The result of the PCR exper i nent
is interpreted in Figure 8, in which relative expression of IGSF9 in each
sanmple is presented as the ratio of the intensity of IGSF9 versus the

i nt eng003539f t heTliest @iringdrs cmilitpla POR pesdlct @y BYhg- fb@s pliv cBNIehydr ogenase,
(GAPDH) . [00250] The fol |l owi ng CR pr| ners were s nt hesi zed and used in all
experl ment $emp aiging rgercEerrearocemACIH waspesasyefian 34) [00252]

PCTI USZ00%&@%@%%@%*&9%@?&@5&&@%%%% ??gé{eng%g,pr SGuct of 387bp

from any cDiwplificetipl of the CARDHpengwetee | GSF9 gene. Expressi on of GAPDH was
rreasured in all experinents as a control for cDNA integrity. Prinmers used
lification of the GAPDH %ﬁne were: [00254]

f
O A oA T UK EACATTT (T BATS 8674 (FB0IBET0:36)
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Ceneration of stable mammalian cell |ines expressing | GSF9 constructs

[00256] Twopikd it iy s 4850y FOGBCMRSH ah 6DNA IcRb1dtd eRiRlidgs dat abases,

C the GAPDH gene.

EXAMPLE 3

Generation of stable mammalian cell lines expressing IGSF9 constructs

[00256] Two alternate forms of IGSF9 were identified in public databases,
herem 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
C‘ the exiracellular 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. 5,048,267, 5,733,779, 6,017,733, and
6,159,730, although commercially available vectors such as pIND/hygro
available from Ivitrogen; pWLNEO, pSV2CAT, pOG44, pXT1 and pSG



herein referred to as 'short formi and 'long form [|GSF9. The |ong form of
JGSF9 is an alternately spliced variant containing a 17 amno acid insertion
in the ‘ ar donmain | ocated between 2 | g domai ps- | goti de
and proSﬁé%ﬁéﬁgag%ces of the IGSF9 short formare shomgéT?%Eﬁﬁgﬂéég‘iA and
113. Figure 9E and 9F depict the nucleotide and protein sequences of the
long form of |1GSF9, respectively. [00257] Full |ength cDNAs encodi ng both
short and long forns if I GSF9 were <constructed fromcomercially avail able
EST pl asm ds using standard nnlecurép‘tloning techni ques and synthetic

ol i gonucl eotide priners. Full Jlength clones were then inserted into

proprietary mamral i an expression vectors (described in U S. Patent Nos.
5, 648, 267, #&vai3Ble77Y@n Brddgepng3ad alWK36 pHERY, A8ASGatdpBYh oudakleci al | y

avail able v cto[;s such as I h%gr avai l_abl rom Lovitrogen; pWNEQ,

SV2CAT, 0, Phasefcids i &E%[}I%f bl oeuBo 0Bl taBg ot Pobmd and o

avai Labi e 11 ggﬁfﬂ!@ﬁ@n%ér@%o%\éﬁ?u BPRY: o GIRNfhshiS ineuokiARD! e from
k g] St Sgl%egﬂe fn%n SB]?fht)eot ‘éﬁ

Pharmaci a; and the i ke coul d be used). orns ort and
| ong form | G8Bdingethe attsocldars douaimedoh yheembedudas ko cDiéA nencodiag c DNAs

encodi ng t he ext | yl ar. domai ns of .t he _nol ecul to cDNA codi n human
oG Fo donfa o R HEmynepgBesR B G YeeRor 1 and
llong form 'Qﬁ:%ngsffo%ngﬁfﬁf@%fé gane?&ai te ﬁgﬁ%@&m&agg% egpbUhll | ength

genes as tenpl at These constructs we en inserted INnto a proprietary
manmal i an elepgihs gemes  ue dtmplatasnt Hiese nopnsimectd g@ire Fthegenwertakguienee. C oni ng
resulted? in an i n-frarreaJIiusi on of, the | GSF9 extracell gé'ilr domain with the
N-t emunus oPfOPHERTYy @arnpipalial SXpiegtirR ofyr cHitpnig tsnd&Sl) Fe ogpisg] Al of

@_e above C%ﬁéﬁd&?b?oﬂ%?_%)ﬁug%‘]ﬁﬁH:F!?ﬁ—'ﬁén@ﬁﬂioﬁbyﬂﬁ@%ﬁ?@ iafidhlart ranst ect ed

'nese hanster ovary ines. Brie , expression constructs were
t r ansf ect eddemsio viiiRRe NotdOnidB4 41 thel Ig6 1 (Ror(baeubgee 9 far all seqi@Bses.)Som Cel | .

Mol . : 555-566) . by, el ectroporation. Cells were washed, counted and
esuso US| n 1 &0 opetadis SHFTEE e nivemely i e 995 na sucr ose,
PH_7-4.) P! aailichidNEHIRS. | {dedt! 808y DICIROF Boll” 63! B3R dipisiohon and | or
0.5 ug/mM DNA mxed wth 4 x 106 4" cells

constructs were transfected into DHFR- CHO DG44 cells (Urlaub et. al,

1985. Som. Cell. Mol. Gen., 12:555-566) by eiectroporation. Cells were

washed, counted and resuspended in ice cold SBS buffer (7 mM: NaPQ,, 1

mM MgCly, 272 mM sucrose, pH 7.4.) Plasmid DNA was linearized by Pacl

restriction digestion and 1 or 0.5 ug/ml DNA mixed with 4 x 10° DG44 cells

and electroporated. Cells were seeded into 96-well microtiter culture plates

and cell lines were selected for G418 resistance in CHO S SFM II media

( Y (Gibco) supplemented with hypoxanthine + thymidine (HT, Gibco). Wells

from the plates transfected with the lowest concentration of DNA and

exhibiting robust cellular growth were screened. for surrogate marker

expression by ELISA (B7l1g in the case of full length constructs, and CTLA4Ig

for immunoadhesin constructs). The highest producing immunoadhesin cell

lines were expanded imto spinner cultures, and immuncadhesin 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



and el ectroporated. Cells were seeded into 96-well mcrotiter culture plates
and cell lines were selected for (418 resistance in CHO S SFM H nedi a

(G bco) £d with hypoxanthine + thym dine (HT, G bco). Wlls from
the plat zéstp?dr"gﬂg@gt ed with the | owest concentration of Pﬁﬂwséaﬂ’aﬂmé’%i bi ting

robust cellular growh were screened for surrogate marker expression by
ELI SA (B71g in the case of full length constructs, and CTLA4lg for

i nununoadhesi n constructs). The highest producing inmunoadhesin cell [|ines
wer e expanded into spinier cultures,-9%nd i munoadhesin nol ecules were ,
purified fromculture supernatants by protein A affinity chromatography and
subsequently used as i mmunogens for nurine nonocl onal antibody production

(see Exanplgokpulaf G6hP]s debq fsrathd Qorphive FIGSPS-daiHam2). ideshofk purified
i mmunoadhesins. Material_ was purified from10 liters of culture

super nat antformpr{bmeiln givee rise 1o mupidple degragsticnopeduds.c The detasndiigiag. A robust
band of theld){n%fgafr:ers? g\f%go%cﬁa%?z{n(ﬁégﬁg’ £ egﬁﬁgg%%%gﬁ%%%djshﬁ%gﬁé 8' ecul ar

weight is seen 10 ong formo rt form

(lane 1) giattsel lesels iromAmhialiph ecllegr adat i on products. The data in Figure 10
i ndi cates that reconbi nant | GSF9 nol ecul es can be expressed successfully at

hi gh 1180260 i n rBverl dines etxpsessingothgohigtrest, leesls afi fwdks langhy d68FPg the

hi ghest, | ey I h. | struc re.amlified in 5nM_

met hotrexat%oq'%%ﬂ% ‘%ér#%i @ﬁ@éu’é‘n%ﬁggnﬁﬁ%ﬁ% @iﬁifﬂ(} g@’é?ﬂ‘%ﬂnﬁ%re seeded at
a density rsmoiner.oBYidfld celld hihd!sebded at 30Q@enHH kElgpldtfbm N5 wo-fol d
increments and cultured in nmedia O containing 5nM MI'X or 50t hM MIX for two

weeks. The epllsipiaie try 30eQ cellsfplple insiwastold docrernenys epé galtaredeinimediax pr essi on by

ELI SA, and -1 | wer e e nded .i nt g, spi_nner

cul tures. °g"r'?aé%"slg§§f’fo @E@ﬂé&%@g‘g@??"ﬁ%"’g?ﬁ ?ﬁ%tﬂl@g 18 F%e“ger\?va_s confirmed
by RT- PCR agtgechied t foer surrdpafd! tohaiBer %xﬁﬁ@ﬁ@x&ﬁ%i F1.08a, Nasid e nhighed i1s shown in
Figure 11. For Northern analysis, total RNA was extracted from1l x 108

cel I's usi ngptefecing glpaes Wrieeknapdgd iix ispianer ewitureswiigression wddGBERBt urer's
protocol . ”ﬁg'éag@iu refftaf 88 URled % 268 BPURX RO Rbfifigh M di / Maxi

kit using t
blotting. A representative Northern blot is shown in Figure 11. For Northem

analysis, total RNA was extracted from 1 x 10° cells using the Qiagen
RNeasy® Maxi kit following the manufacturer’s protocol. mRNA was
isolated wsing Qiagen Oligotex® mRNA Direct Midi/Maxi kit using the
recommended batch protocol. 3 pg of mRNA was separated on a 1% agarose
gel containing 3% formaldehyde and blotted according to standard procedures.
Nucleotide probes specific for the extracellular region of IGSF9, along with a
b’ GAPDH control probe were labeled with digoxygenin (DIG) by PCR using 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 biot 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 dune to run-on transcription. The data presented in this figure
confirms that recombinant IGSF9 molecules are expressed at detectable levels

in mammalian cells,



recommended batch protocol. 3 g of nRNA was separated on a | % agarose gel
cont ai ni ng 3% f or mal dehyde and bl otted according to standard procedures.

Nucl eot i dgyPioabeGompeci fic for the extracel lul ar regi onlﬁpg[hgﬁg%zﬂi&hpng W th
a 0 GAPDH control probe were | abeled with di goxygenin ( y usSi'hg a

Dl G | abeling nucl eotide m x according to the manufacturer's instructions
(Roche). The blot was hybridized at 50C in DI G Easy Hyb sol ution (Roche)
using the I GSF9 probes at equal conceptrations for a total of 50 ng/m and
the GAPDH probe at 15 ng/m . The bl'6t was washed and detected using a DIG
wash and bl ock detection system according to the manufacturer's instructions
(Roche). The bl ot was subsequently exposed to filmfor approximtely. 16
‘hours. One nmjor product of the expected size is seen in Figure 11 in | anes
2- 5, as indicated on the figure. The appearance of a second, |arger
transcript is possibly due to run-on transcription. The data presented in
this figure confirns that recoangﬁﬂh?l F9 nol ecul es are expressed at
detectable levels in mammualian cells. 2004/ 066933 PCT/ US20041002044.
-93 EXAMPLE 4 Ceneration of anti-IGSF9 Mnocl onal Antibody 8173 [00261)
Monocl onal anti bodi es were produced by injecting 6-8 week old nmale BALB/c
mce initially with a cONA construct encodi ng the short form sol ubl e

| GSF9- | g f i GendratmmsofantiAGSES ddormchymal AMibadywii3e subsequently boosted with
short form I GSF9-1g fusion protein purified fromthe supernatant of a stably
expressing CHO cell line (see the preceding Exanple) by protein-A affinity

chr onefpogsHPhy. Mogeclvedl enfitjdest veete Wrdduckd by Pajedtirige 6-Pwvedlesld halea rapi d
i mruni zati on techni que consisting of five sets _of twelve injections over a

@i od of eBALBY migesnitiplly withey DONAonstiud gycodmg hggherh fomm sadublef | GSF9

cific antidhodie ernl. - ated with
purified s% Fé’%’ﬁ%&gs%gé @é%ﬁ%@l@nl’espﬁ%}ﬁggﬁwgngkymgé%tt@w& iting the
hi ghest ti tghortwia IGSFOMedudng ptatemomirificdofiaa thy ehiatHR G aaillys fol | owi ng
standard i mrunol ogi cal techniques (Kohler, G and MIstein, C  1975. Nature

256, p 495)expmsgiiEcCHY erlinine eg theopicseding Fxppplegby gnotendueiingy | Gsro
chromatography. Mice were injected with the purified protein in a rapid
immunization technique consisting of five sets of twelve injections over a
period of eleven days. Mice were bled on day 12, and the titer of IGSF9
specific antibodies was determined by ELISA on 96 well plates coated with
purified short form IGSF9-Ig. On day 13, spleens from mice exhibiting the
highest titer were removed and fused to mouse myeloma Sp2/0 cells following
standard immunological techniques (Kohler, G. and Milstein, C. 1975. Nature

O 256, p 495). Figure 12 depicts a representative ELISA measuring IGSF9
| reactivity in serial dilutions of sera from two mice immumized as described
above. _

[00262) All hybridomas were initially screened for reacﬁvity against short form
IGSE9-Ig by ELISA and all positives were then screened against irelevant Ig
fusion proteins to rule out any. cross-reactive antibodies. The highest
producing clones were subcloned by limiting dilution and ultimately expanded
mto spinner flasks. Antibodies were putified from culture supematants by
protein-A affinity chromatography after 10-12 days, and isotype determination
was performed using a mouse immunoglobulin ELISA kit (Pharmingen)
according to the manufaciurers instructions. One monoclonal antibody,

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



reactivity in serial dilutions of sera fromtw mce i mmuni zed as descri bed
above. [00262) Al hybridomas were initially screened for reactivity against
short fo%ﬂ&z&ﬁﬁ%@iig by ELISA and all positives were thgprarhsigRgshifdai nst
irrelevant Ig usion proteins to rule out any cross-reactive anti bodi es.
.-The hi ghest producing clones were subcloned by limting dilution and
ultimately expanded into spinner flasks. Antibodies were purified from
culture supernatants by protein-A affjnity chromatography after 10-12 days,
and isotype.determ nati on was perforffed usi ng a nouse i nmunogl obulin ELI SA
kit (Pharm ngen) according to the manufacturers instructions. One

nonocl onal anti body, referred to as 8F3, was selected for further studies
based on i t bindingtspeéifieity fordGRDO2 (D §8603 3ndPCTHeiSRB0KpBAR@A% usihg bi ndi ng
specificity,for 1GSF9. Exanples 5. an scri be experinent.s using this

ant i body toﬂ@&gﬂ#ﬁﬁyg&ﬁ?@%@?ﬁﬂ”ﬁ?“?@%&ésgﬁ“hayg?ggfgnﬂ?w¥%b§W§ﬁt ti ssues.
EXAMPLE 5 | GSF9 expression on stable cell lines and tunor cell |ines .
detected using c¢ nonoclonal anti-IGSF9 antibodies | GSF9 surface expression
in stably transfected CHO cells as neasured by flow cytonetry [002631
Expressi on of reconbi nant | GSF9 nol ecul es on the surface of stably
transfected CHO cells was confirnBXAMPEESw cytonetry using the biotinylated
anti -1 GSF9 nonocl onal anti body SF3. The anti body was biotinyl ated using an
ECL protein biotinylation nodule according to manufacturer's instructions
(Amer sham Pharmaci a). [002641 For flow cytonetry, cells were harvested and

washed tw c idh PBS. . 3-5 05 | ls re sub uently aliquoted into 96
wel | round-g%#‘% )H’Irgﬁsboél O%ﬁéb{}@agﬂgﬁnﬁ ﬁ%ﬁﬁﬁg B%f?igps éﬁ‘égeéd'ﬁ{nﬁl ning 10%
rmal  goat npabdlfhal AndIGSBOAntigitie0. 1% NaN3) three tines. Cell pellets were
esuspended in 100111 FACS buffer along with 1001l of primary antibodies
(biotinylated 8173 or isotype control) at |0g/m and incubated on ice for 1
hour. ' The PROS Wfce LBt SdBIOREnG0Ge4 DR LIRAHARIRansed € aspirat ed.

The cell pe -ﬁ%ﬁmﬁﬁ%ﬁ t hen washed an additional two tines th FACS buffer
as descri bed above.

[00263] Expression of recombinant IGSF9 molecules on the surface of stably
transfected CHO cells was confirmed by flow cytometry using the biotinylated
anti-IGSF9 monoclonal antibody 8F3. The antibody was biotinylated using an

ECL protein biotinylation module according to manufacturer's instructions

(Amersham Pharmacia).
[00264] For flow cytometry, cells were harvested and washed twice with PBS.
3-5 % 10° cells were subsequently aliquoted into- 96 well round-bottomn plates
(‘\«. and washed with FACS buffer (PBS containing 10% normal goat serum, 0.2%
o

BSA, and 0.1% NaNs) three times. Cell pellets were resuspended in 100pl
FACS buffer along with 100pl of primary antibodies (biotinylated 8F3 or
isotype control) at 10pg/mil and incubated on ice for 1 hour. The plate was
then centrifuged and the supematants 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 500pl FACS buffer containing 5pl
propidium ijodide 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.



Cells were subsequently incubated with a 1:500 dilution of Streptavidin-PE
(BD Pharm ngen) for an additional hour on ice, after which tine cells were
washed a / n resuspended in 5001 FACS buffer containing. 5
propidiui??§§%§§E¥§ separate live fromthe dead cells. FGBEMY+ ~
Fntensity was neasured using a Becton Dickinson FACScal i bur cytonete, gated
for HLA-APC positive and propidiumiodi de negative cell populations. WO
2004/ 066933 PCT/ US2003t 00204t -95 [8?2651 Figures 13 and 14 depict flow
cytonetry anal yses of both short and”“fong fornms of | GSF9 expression in
stable CHO transfectants. The data in these figures indicates that both
forms are expressed on the surface of the transfected cells, and increasing
MIX arf@0265] cat i dagwés i hend Hdr depiariiow tcytmefiocanatpses of bbthssliont amtr eased

f ‘ 1ol ecul.e. f i t ||
i mes as. AR B 1P PR oI oR0 T ARG NS GAR tl PR e pr cosi on
of | GSF9 | fighfi® Héidbes! vBY BdRCore8! hre Beprbshd HOP mBSsiiRas ey flow

cytonetry essentially as described above, except that multiple
concent r at it@nsfedied t ¢edlsp apdaingreasing bOEX saplifivation t ef tthel . shohémesul t s of

this experine are shown.in Figure 15. This erimen denonstrat es that
eni:loge)rigus:tﬂfmg?ﬁ?‘étsrg tsl‘%gig?aﬁé‘pﬁl‘{gﬁﬁﬂe@{eﬁs@ﬁ?ﬁ’bﬁﬁk hunan tunor cel |
lines. I GSF9 expression in tunor cell lines as neasured by western blotting
002671 | mydRedl i i . LS i human t unor
E:el | Iines pr ogg%%ﬁ%pt ggglﬁ??l%%s%gﬂlﬂn%ﬁgép%%g}e%grfﬁﬁﬁyoélgg})cch)nfi r mut hat
| GSF9 in i Xpressed .at det ectab vels |n_a pumher of _human tunor
cel | R T ErbiroRs S sSirouer PHGHI et hting B TomeP st | Voat s

e C prengk 1oy 6olas feasifbdiby ﬂ§wscytdine%5}%f sgﬁhialﬁf;\&ph@scﬁué& &oyand resol ved

sy’ SDS- PAGE. The pr otein concentrations of the |ysates were determned
usi ng the eRGpPilmtenrtiplesancdittatidni ofRte)prasayragiithedyt 8F3 merevtestetlact urer' s

i nst ti T LI, | t | ved by, SDS; PAGE (6% I d
gor) L andbEr Tt B s SSRERERE AoV RD FINRASDI SPECTIIGMGE pur 11 cg
ant i - | GSFO qagfansitabsSthatl b 'blﬁgléus@v&{ﬁi‘éﬁéﬁ 1G5F9§s fRb OieheRyrbdicypation wth

d
horseradi sh peroxi dase (HRP)-conjugated anti-nouse | gG secondary antibody
( Bi oRad) athuman tumor cell lines.

IGSF9 expression in tumor cell lines as measured by western blotting

[60267] Immunoblotting experiments using protein lysates from human tumor
cell lines probed with the anti-IGSF9 monoclonal antibody 8F3 confirm that
IGSF9 protein is expressed at detectable levels In a number of human tumor
cell lines. This data is represented in Figure 16. Total protein lysates were

prepared by direct cell lysis in SDS gel sample buffer and resolved 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.



a 1:1,000 dilution. The inm unobl ot was devel oped using ECL reagent
(Arrersham Phar maci a) according to the manufacturer's instructions.

2004/ 066 ( 003Y002044 -96 |1 GSF9 expression on of tunor
cells asaﬁg%ﬂdg?}égﬁy fl uorescence mcroscopy [002681 ZE@%@S@O@‘&@@& t unor
cells grown on poly L-Lysine-coated glass coverslips were incubated for 16
hours with the anti-1GSF9 nonocl onal antibody 8F3 (10 pg/m ). The cells
were washed with PBS and fixed using ice-cold nmethanol. The fixed cells
were bl ocked in blocking buffer (3% &6at serum 0.5%BSA in PBS) and

i ncubated for 45 mnutes at roomtenperature wth DAPI (0.5 g/m) and

Al exa488- Goat anti-nouse secondary anti body (Mol ecular Probes) at a

dilution of 1:2000. The cells were washed with PBS, nounted on gl ass slides
using the ProLong 4Antifade Kit (Mol ecul ar Probes) and exarri ned using a

Bi oRad Rad Th
rlegul ts oflt I.S gsrl:&?rg’fﬁ? ar eﬂkd%%ﬁﬁﬁgggf%y ﬂg%?ﬁ%%fﬂ% |3Lre ©

deronst r at d¥°UT ce staining of the breast tunor cells. [002691 Taken

together. the data ent ed in Fi ?ures 13-17 denonstrate that nonocl onal

ant i bd00268k3 haszwgclt. {5agty iagtacally Eapen ofh @oke LokysiRe-eQited @d2sst hat | GSF9
Is a cell %@é&ﬁgsl %eg&% %&baﬂéﬁe Féth%uféarg it “&fe‘)%% 16889 %886&8&15 that

| GSF9 nay be a s e | nmunot her apy uman” tunors, IS

found expr %ﬁﬁ@dﬁsﬁ(mméﬁnﬁ;mtrhb@eﬁé Sved) wakle:dSwith 363 aid hueaaﬂsxhgrmr cel l
lines. C EXAMPLE 6 | GSF9 expression in mnmurine tunor xenografts [002701

Miri ne t undee-reldaagthinplundhe ﬁgceeh@cléi wgreelsloqﬂmdl owdockingnenffadBe goates NCI - H69
079,200 Ll PSR E Sh deRIoT AR AR £ L
0531006 B HAUASY IR Aobienshls BSOS fillalacey 192

(Molecular Probes) at a dilution of 1:2000. The cells were washed with PBS,

mounted on glass slides using. the ProLong® Antifade Kit (Molecular Probes)

and examined using a BioRad Radiance 2100 confocal microscope system

(60x objective). The results of this experiment are depicted in Figure 17.

This figure demonstrates surface staining of the breast tumor cells.

[00269] Taken together, the data presented in Figures 13-17 demonstrate that

monoclonal antibody 8F3 has reactivity toward IGSF9, and serve to confirm

that IGST9 is a cell surface protein. These data also support the hypothesis that

iGSFQ may be a suitable immunotherapy target for human tumors, as it is

found expressed at significant levels on the surface of human fumor cell lines.

C _

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



[002711 2-10x106 cells/ 100 sL were injected subcutaneously (s.c.) on the
right flank of nude mce. Tunor nasses were excised after 4-8 weeks of
growm h. _For i VO repassagi ng, 2nmtunor sections wer introduced s.c.
into thew‘??%’ﬁ@&%o%ynude mce and allowed to grow for 4- 58@3@%?%9
surface expression on inurine tunor xenografts and cell |ines as neasured
by flow cytornet]y using anti-IGSF9 inonocl onal antibodies [002721 For flow
cytonetry analysis, fresh tunmor sanples were mnced and digested at 37C for
one hour with a coll agenase sol ution Sont ai ni ng 5% BSA and 0. 05% NaN3. Live
cells were separated fromdead cells and other debris by density gradi ent
centrifugation. Cells were then plated into 96-well round bottom plates and
processed fall dubpansiopttimoegh g sgangtewithialzgduge heedipl @elb. werCatakisedyr own i n
culture were detached using .a -enzymatic buffer, washed, plated into 96
wel | pl at es§? W&W@?E@Hi%ﬁéngggcri bed previously. 100273) Figure 18 shows
a repr ative, ThGHs i j Bras ' { s NCl - H69 and
Olcar-@ﬁfnﬂltr}i ne %E’Dr X%ﬁg%g%@g%%ﬁ@g{t%?%ﬂ(fﬁggﬂs@x 'egr%jg}%e#%%ﬁ Figure 18

i ndi cates titalk ¢fGRIAS thivee MuneH IR whiteexwisel ager 46 wedlds|of go6wid both in
culture or in in vivo passaged cells derived frommurine xenografts.

Expr essi on BT i GHOTepASSAEIES s Hfh BEnQfsepiipfsiwerg Fewntiiednged s.gawRithg i n vi vo
further sup i deg 4t i syi.Lable therapeutic target..

| GSF9 mssa@%ﬁ“‘#ﬁ?ﬁﬁ%%&n@&fgﬁg‘%ﬁ )tsosrg'iiwaéelfs’ect ed by RT-PCR [002741
Expression of I1GSF9 in tunor xenograft sanples was neasured by RT-PCR using

human | GSFOrEEXsffube BRReTATR HRAS PP Al 8fis SRIVAIIBIS as SANPl es wer e

gener at ed i g . - s isolated from
Doy t | a5 hnsEhE B SubRSS LGE R SREb Mol Qi BRSSP ase.

1 purified usi i agen_mi nEl ute(r). colums. ¢ was . synt hesi zed using
o of | QUEEA o1 e T PO GRS it Y BEPR LT BB 4506053
PCT/ U82009/&i§é’s@&14at 3798 St iR buPYAINESd IR gEY. AL Q0 BFCoNaBimes Y, asgred under
standard conditions. The PCR prinmers used to anplify I 9 were as foll ows:

[ 00275] Forausdr Q06 Mas. SLiveTaBoReaEep3al
by density gradient centrifugation. Cells were then plated into 96-well round

deshc:lly and other debris

SETErAviLEY

bottom plates and processed for flow cyiometry as described in Example 5.
Cells grown in culture were detached using a non-enzymatic buffer, washed,
plated into 96 well plates, and processed as described previously.

[00273] Figure 18 shows a represenfative FACS experiment measuring IGSF9
expression in NCIH69 and Ovcar-3 murine tumor xenografts and cultured
cells. The data in Figure 18 indicates that IGS¥9 is expressed on the surface

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

O

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.

IGSFQ 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. cDNA was

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



(SEQ I D NO 38) [00276] Reverse prinmer 5' -AGCAGACAAGACGATTTCCCTGAA-3'  (SEQ
I D NO 39) [00277] The results of a representative RT-PCR experinent are
‘shown in Figure 19. | GSF9 nessage was detected in two in Vivo., ages (PO
and Pl) We20BHR%%335 74T and NCI-H69 tunor cell lines, %@T’Pﬁz"%’&%ﬁg‘st one
.passage (PO) of Ovcar-3 cells derived frommarine xenografts. Alternate
splice forns of | GSF9 are expressed in inurine xenograft tunors [00278]
Sequence anal ysis of PCR products obtained frommurine xenograft sanples
indicated that nultiple isoforns of 198SF9 are expressed in the tunor
derived cells. RT-PCR analysis was carried out as described above, using
primers designed to flank the region of I GSF9 where the short and | ong

i sof or ms  desgindmpchtieaislsyeemd PG §Rs E&f&%ﬂéﬂ&ﬁﬁl@r dthitl 28X BbhPtloBCRLRr | NBrs were.
as follows: [00279] Forward primer 5'-CAGGAACTGGAGCCTGIGACCCT-3' (SEQ ID

NO 40) [ 002BOR prasiesy veedie prpHisIGRFPorae asfllBeEEGEEGAGCCTT- 3'° (SEQ | D NO 41)
[ 00281] PCR products were shotgun cloned using the pCR4- TOPO TA cl oni ng .

S Cauont0P i PR PGS e WG ORI LR G B AMRAChErAGEh T om Al

H69 xenogr afdrpy IaNb:3g) addi tional different novel isoformwas identified in
cl ones derived from Ovcar-3 xenografts. WO 20011066933 PCT/ US2004/ 00204k
-. 99 1023611 Al | Rexevssl primsaf or ns SEAGCAGACAALGACTAIFIITAGHOTGAN-8', suggest.ing

that they splice variants (Breathnach R et al, 1978. Proc. Natl.
Acad. Sci . %%@35537) A representative PCR gel is depicted in Figure

20, along wth a schematic representation of the exons of | GSF9 affected by

t he ate spfl Gl o f Shaty 6aeH I j sequence
tai ?I{eog%gr edi c?iéé l(ii h%? s a‘%f?a nlgefése@%%eté&%@&oﬁ{% pr o%it%gge Sgg‘ﬁ 3ﬁc at.ed

rotein | ackigng: . IGSHsmeshganas deeicd in Ao & viyh pasiaged (Fohandaretyual

nucl eoti de sequences _obtained. along wi.th theiyr, corresponding predicted

protei n seqtePeBdLS]74T and NCI-H69 tumor cell Iines, and in at least one passage

(P0) of Ovcar-3 cells derived from murine xenografis.

Alternate splice forms of IGSF9 are expressed in murine xenograft tumors

[00278] Sequence analysis of PCR products obfained from murine xenograft
samples indicated that muitiple isoforms of IGSF9 are expressed in the fumor
derived cells. RT-PCR analysis was carried out as described above, using
primers designed to flank the region of IGSF9 where the short and long
isoforms described earlier diverge i sequence (in exon 9) PCR primers were
as follows:

O A

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

[00230] 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 ABI automated DNA
sequencer. Two novel isoforms were identified in clones derived from NCI-
HG9 xenografis, and an additional different novel isoform was identified in

clones derived from Ovcar-3 xenografts.



shown in Figure 21. The pajtial nucleotide sequences were aligned wth exons
5-10 of IGSF9 long form [00283] The sequencing data presented here

i ndi cat eg_t hat tiple isoforms of |1GSF9 may exist in Ef t rs,.and
many isopﬁ?ﬂﬁuwgék?epresent potenti al innunotherapeutig g?g@%@&ﬁtiANPLE 7
LI'V-1 Expression [002841 Figure 22 is an electronic Northern depicting the
gene expression profile of this gene as determ ned using the Gene Logic
datasuite. The values along the y-axis represent expression intensities in
Gene -Logic units. Each blue circle"oh the figure represents an individual
pati ent sanple. The bar graph on the left of the figure depicts the.

percent age of each tissue type found to express the gene fragnent. The
t ot al Hm%ﬁé} of Sdlnprved igadernesaftilow s AG/Gilesnlisingamle, cjuggestingnthit gnant

b t (60); ‘ - - ‘ | 40)x | i t
0o o) e 020y b R0, N0 A0 g g oy
nor mal esopluBew$5;(4856B-7.N0K Fepresenthtivy HCR el RQUepRited invEigulel), alongor mal | ung

(34); normal | ynph node (9); normal ovary (22); nornal pancreas (18);
nor mal pr osihea (ehymatit repseseptationne 2 exors ohl IGPeateqled by Hisr mal * st onach
21). WO 20 933 .. us20 44 .- 100 i f LIV-1
i(n Zmrmal a%@?isgﬁgﬁg Gne Qt sg%@%n \R/gsca&)f%r‘g%élr%égsﬁéﬁg%g?égfaz%%lbgnPgR

exper i ment s prediogthapiinas ¢l abduenssaivbaldl RofuseBninueabig Rt Rclng acDNA sanpl es
prepared in-house fromhunman tissues and cell lines, as described in the
previ ous exiApSmembrare demain: s Ask alignasent afiiber acahticleotide seansaeesd i n Fi gur es

experi ment s POpsaARnE Wl AR Potktngiid URARIACHHE JBRSGR B | 00267
- GGTCACT AGRSHCA TR GHETACTHS paft SEQIHEV NG AdlerkBORER]aliBhal wafivgage of these

L1 mers is contained in the portion of LIV-1 present in | MAGE clone #
4697878/ ATCE-10fAG8E? dorgcogn29, pl asnid DNA from which was used as a

positi Y@Z%gf't rol ThQ sgcﬁl(éﬁciﬁé Hgtrai&g&%tedm?es ﬁld%ré{eg?ﬁa% multiple isoforins of

IGSF9 may exist in human tumors, and many isoforms may represent potential

1IC

immunotherapeutic targets.

EXAMPLE 7
LIV-1 Expression

[00284] Figure 22 is an electronic Northemn depicting the gene expression

~, profile of this gene as determined using the Gene Logic datasuite. The values
Cj along the y-axis represent expression intensities in Gene Logic units. Each
blue circle on the figure represents an individuoal patiel_lt 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); nommal esophagus (17), normal kidney (27); normal liver (19);

normal lung (34); normal lymph node (9); nomnal ovary (22); normal

pancreas {18); normal prostate (21); normal rectum (22); normal spleen (9);

normal stomach (21).



anplify a PCR product of 360bp fromany cDNA tenplate containing the LN1
gene. Expression of GAPDH is neasured in all experinents as a control for

"cDNA integrit as described in the previous exanple. | %), L)V-1
priners 3&b?W¥@m§”482bp product from any cDNA tenpl ate g@ﬁ@% Pﬁg&?'é GAPDH
.gene. In all cases, positive and negative controls are also included; the
positive control is plasmd DNA for | MAGE clone (] % 4697878, the negative
control is water (no tenplate). [00290] Figure 23 shows expression of LIV-1
in normal tissues, as deternined usitA§-C ontech's Human Ml tiple Tissue
cDNA Panel s (BD Bi osci ences, catalog As K1420-1 and K1421-1). The upper
panel shows LIV-1 expression, while the |Iower panel shows GAPDH expressi on

The cO¢ezs8sinpl esThs egeddsion of EBGN ihapemal sndmalighdn0hamah Bsshgands, (2) brain;
(3) placenta, (4) lung, |iver, (6) skeletal muscle, (7) kidney, (8)

5) .
pancreas, (Dythgeigyestigated dth(R expariment ysing semmopaalbbanallgble hpmanar r onhead on
the right o i t f e ' | V-1 PCR _
product . 'ThéDlggte%aglsggéngn e hsgﬁlg&‘ligﬁgleﬁﬁédesﬂ ﬂ?\%sgffr cﬁ{é’%“f%sl t{ésglgerséagged weakly in
normal brai eell finegend ajesdribed, i ithe€rpravidus kixdnple. Thel el of ithedel y greater
extent in normal pancreas. WO 2004/ 066933 PCT/ US2004/ 00204- -101 [00291]
Fi gure 24 sHegwEmenty.are pieseriad inobignies #8ekis L he foklewing BT sTiReE Weist ched nor mal
breast sanp ' ' .dssue was determned using Contech's
Human I\/atch%?g&eeﬂ%g@%g‘ﬁéegg%e © ‘Tln(gés‘ci ences catalog # Kl1432-1, left
panel s) and 5 in-house matched sanpl es obtained from G ossnont Hospital, La

Mesa CA %ri ght panel ?%f RNA was isol ated from each sanpl e using TR zol
Reagent002Bélvi t r o dpGAdSTGET G TAABBGEGEH) TCGEONR (REHS IDHNSEed fromtotal RNA

ing @, BRL gDNAT rq.lk]@@ ﬁf(cfnr i _Tgﬁcé@ hes, catalog #

67@??%&) The %pper@é‘e S ﬁ%ﬂ - é;)!?&(ggg’l n, 8!5&%9\%?) gel s show GAPDH
expression. The arrowhead on the right of the figure denotes the
anticipated size of the LIV-1 PCR product. The tunor sanples are as

f ol | ow0288) pat i T seuepe pf these ipadpcas &t sontemed ith dham portionpel LBAtL B)

infiltratin I ' ' ) j,homa,
(4-patient %es&l‘fr?# ﬁ%?%{ @h@%ﬁ%‘iﬁ%@’gﬂﬁéﬁ%ﬁ%ﬁ Iﬁ%ﬁﬁﬁ%ﬁﬁf}‘%ﬁl ltrating
duct al car cfropmehich &as used as a positive control in each experiment. These primers

amplify a PCR product of 360bp from any cDNA template containing the
LIV-1 gene. Expression of GAPDH is measured in all experiments as a
confrol for cDNA integrity, as described in the previous examplé.

[00289] The LIV-1 primers amplify a 482bp product from any cDNA template
encoding the GAPDH gene. In all cases, positive and negative controls are
also included; the positive control is plasmid DNA for IMAGE clone

C: 4697878, the negative control is water (no template).

[00290] Figure 23 shows expression of LIV-1 in normal tissues, as detenmined
using Clontech's Human Multiple Tissue ¢DNA 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) héart, (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.



patient A) normal, (7-patient B) normal, (8-patient C normal, (9-patient D)
normal, (10-patient E) normal, (11) negative control, (12) positive control,
(13- pati kgh grade invasive ductal carcinom, - | ,G17) | ow
grade i nls’gbadzg%l&g 9|31,(’:ar ci noma, (15-patient X) ductal aden%%if@%déﬁg%n4%6-
patient W m xed ductal and | obul ar adenocarci noma, (17-patient T) high
grade in situ & invasive ductal carcinoma, (18-patient GL9) normal, (19-
patient GL7) normal, (20-patient X) rmal , (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 sanples analyzed. In 4 of the 10 sanples, expression is

si gni fI0B2| y riigwsr 24 nshoie LIVdr cxpressien (pabresst wror cemnlesn@ndi ng nat ched
normal sa %%12&’ 'Q:mﬁfi Lan:1n: c i in Figure
25. Col on%grrt[c)]?&pgarrp ggéa\\sf{tere Og%.;ﬁ%% érﬂcllrlﬁ %egé's%g%o&%gt)%g%ﬁeﬁ% \é\@n La Mesa,
CA. Col on wsilgn @iatechoamaee Matthedes DICA [PaiOP ateb (RID Bibdesshctd eumalbe Aneri can
Type Culture_Collection (ATCC,.  Rockville, MD). RNA was isolated from each
sanpl e and #t&F143Eilalefispgle) e n’ Briysa shaiched samples oeptaingd 69} . eDNA was

q I . . ‘ ; »
Fechnol ogi carosafdHb S M (€ Cag o SR RIS Heud BTGt ©

2004/ 06693 3sahfpld Lissid®) TRILE) Webdent- (L0 troxdd; esalopnt 18594026).heDNAwess panel  shows
GAPDH expression., Sanples are as follows: Cé%& grade 3 adenocarci noma, (2)
grade 2 adewisraed ifioshdotal BNAyugie Gibeg BRb I hnsmdhessyysim dbife

adenocar ci : t X r i HET i -positive
control, a%%?lg%%;ﬁ%#a\?‘g%oﬁzﬁ 2@(@ hgﬁeg{éépgkgr&gssgnt egq{ ﬁg%lger@ish Fcates that
@V—i i s exlpwes gelslshow GAPTIH eRp@ssion M asiblead oh et éght of GEARgire Taken
@get her, the data presented here indicates that LN-1 is expressed at

si gni f i cantdqugies e gnticipgied; ssceoihehEY - 14 R prmdvst. Thsdvmensamles ighe  Gene

Logi ¢ data i es .1 i r I o _ .., sanpl es.
L1V 1 oyt FAPLRE % plhcr 3 oAl LMY S Ao o BBl udliBhe 1PT7 o e
~J for tunoductdiecapinoma, aBypatitnt (© atienier rsdsidcarviebond)d{4£phticansD) EXAMPLE 8
Met hod of Treating Cancer . . ] .

mfiltrating ductal carcinoma, (S-patient E) infiltrating ductal carcinoma, (6-

patient A) normal, (7-patient B) normal, (8-patient C) normal, (S-patient D)
normal, (10-patient E) normal, (11) negative control, (12) positive control,
{13-patient G19) high grade invasive ductal carcinoma, (14-patient G17) low
grade intraductal carcinoma, (15-patient X) ductal adenocarcinoma, {16~
patient W) mixed ductal and lobular adenocarcinoma, (17-patient T) high
grade in situ & invasive ductal carcinoma, (18-patient G19) normal, (19-

patient G17) 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 1s significantly
higher in the tumor tissue than in the corresponding matched normal sample.
[0029Z] LIV-1 expression in colon fumors 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 BRI ¢cDNA synthesis system (Life
Technologies, catalog #18267-021). The upper panel shows LIV-1



[00294] A tissue sanple froma patient with cancer or suspected of having
cancer is obtained. The sanple nmay be either a biopsy sanple, a pathol ogy
'sanpl e o ' fer a tunor has been renoved fromthe,ti ; an _
archivedahggﬁ%ﬂ%g%%eviously obtained fromthe patient- ?ﬁ§ﬁ§§ﬁ§ﬁ%“€£
.analyzed simlar to Exanples 1-7. [00295] Based on analysis of the |evels
of 1GSF9 and/or LTV-1 in the tunor sanple, a treatnent regine is determ ned
usi ng acceptable treatnment alternatives Inown to those skilled in the art.
These may include, but are not |initl83-to, the methods described herein,
observati on, node of surgery, non-adjuvant therapies such as radiation, and
adj uvant therapies such as tanoxifen or cytotoxic chenotherapy. [00296] The
i nventi on hagpresioabivhibdd: bt paved shows SATADIT ekfBESomr Shiled aiesas associ at ed -

Wi th many n | asjrs. Therefore, it is_signjficant that the present
i nvention dgﬁg’ﬁ’éi @E@eswﬂqwlﬁﬁdzllmdf REFIBAMALFE BEdRdpr esent s an

WD 2001/ 066 : s ik OBy g{@té stic marker -
for vari ousgﬁﬁgﬁémégﬁggg&g% %deé\glg?s %’fm%(g’—)émc%é ail‘86(::I<E;)1({rlﬂﬁ(t“:)HeH‘l:det erm ned
usi ng t he aH(Ibblh, ¢6) pesitivegemtidol, nadidn@) hegagivendosirol. oThp dhtprpredemtddi des of t he
i nvention. Know edge of the |GSF9 and LILV-1_ expression levels in primry
tumors at t @eﬁq@%%tgﬂi%&ﬁ@‘%‘ﬁéﬂds’ﬁragi‘b%lon%\ﬁémpﬁﬁesﬁ%refore directly

infl Ueﬁﬁmﬁ]_her aPeLildnC tflRfies] MU dafOdERda Luiﬁﬁ{UatJEO{HEP“EI\ﬁFd' ‘
chenot herapi es, as wel |” as 'supplenentary radiation therapy. 05297] In
addi ti on t ocxiréssed atrsgertifieant hvelsdn andtiple brdazipdridanlef tueior senpley. Theai | abl e

cancer thergpl es, know edge of JGSF9 and LIV-1 expression |evel]s may be
useful for S5BF FEEIWBH Biicatss il nlay oerapasekin meshateuaor samplest or e nor nal

-avel s of | 9 A Mok i Wale l{ 1 ted to those
@scri bed a%\lie. %%LE eg%f‘ﬂ)%tgﬁ%%l?’g?da cirl%ig%i’aﬁg %{p(gﬁ%g{sta 1168%2% The

phar maceut i faltumoothistapy in sny ofithe elsdvednémioawdindidatiogs. phar maceuti cal | y usef ul
conmpounds which act as cell surface receptor agonists

EXAMPLE 8

Method of Treating Cancer

{00294] A tissue sample from a patient with cancer or suspected of having

cancer is obtained. The sample may be either a biopsy sample, a pathology

C sample obtained after a fumor 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 treatment 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



or antagoni sts. Tens of thousands of conpounds per year need to be tested in
an entry level or "high flux" screening protocol. Qut of the thousands of
conpound§gshbiibdedizzed, one or two will show sone acti viggriusebhenentry | evel
assay. These conpounds are then chosen for further devel opnent and testing.
Ideally, a screening protocol would be automated to handl e many sanpl es at
once, and woul d not use radioi sotopes or other chem cals that pose safety or
di sposal problenms. An anti body- base(_j1 Qproach to eval uating desired or
undesired drug regul ation of cell surtface receptor activities would provide
t hese advantages and offer the added advantage of high selectivity. [00299]
In particular, antibodies, that recognize I1GSF9 or LIV-1 may be used to for
“screeni ng dR{RyEAtNe PEENBTHIC TEUKELIT NAToHs Bt LXpssHeR dpvels oftlSappr oaches WO
2004/ 066933 PGk} =i 4 ] |+ ' based

appr oaches ?Jse a#%ﬁ%ﬂ%?%gﬁgeg ?Slﬁgli%ac?rﬁ%% &gg’a%ﬂg?lﬁglﬁdfrg%é%%%g% to the
conpound t coppolyesdledideiNodrthe ehventiane Kaewledge iof thd3GFRY anthIV-1hi s approach
may qui ckly elinjnate drugs.having solubjlity or nenbrane_ perneability
probl ens. PPEYessionolevels Ap Ipay s abdhe e ok 1asnesis 2ed supiedlei ns and can

identify dr | E TY- - a oo AL | I ul ar
si gnal i ng. %ﬁg?ﬁ%?%g%ffﬁ tgl'r&egt}tlgfslﬁg&rbngée%eéagéﬁlgn?%g&%)%s irg%aﬁﬁﬁgy drugs that
modul at e ( eadjuvans thomibad and kRhembtherapidsbiat vl asipppaagntGSEdiionL W1 .

expression, . 0 i nmunohi stochem stry or cytochem stry of IGSF9 or LWI
expression thsFP¥e used to neasure the effects of individual agents. [00301]

An i st ochgnl - . 0 . els of

[ GsFo 0PN, oo RRCIEHRMole? Bh ARABRSCLBBEFRSINALT, P P
g;pl ant cul tamcastharapies) haswiedge of IGEES andldVihexpkssien dviewaandeur at e
detection of |1 GSF9 or LW1 nodul ating drugs in npre physiologically

rel evant sedfefiHgler appligatipp fanays 86‘1089%&T?E93- MEICHPES. topsEloRe pRd | t he
proposed ne i I ] icabl: i : itaring the

ef fect of dfregglg O\gnlqsgli@go]?ﬁpEla%ﬁskéslg%ﬂtllﬁ%ﬁslgeééﬁ%%?dy i(}gﬂ@ﬂlg%q?e%séesgr ch ani mal s
and humans d¢scrbadmbo8anpl es may be obtai ned by biopsy (e.g. fine needle
‘aspiration, section) or by tissue harvesting, in the case of research
animal s, and then subjected to the nethods

EXAMPLE 9

Method of Screening Compounds

[00298] The pharmaceutical industry 1is interested in  evaluating
C pharmacentically useful compounds which act as cell surface receptor agonists
or antagonists. Tens of thousands of compounds per year need to be tested in
an entry level or "high flux" screeming 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 woﬁld 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



of the invention. 100302] The proposed nethod is highly sensitive because
| GSF9 or LW1 expression levels, in principle, my be nonitored in a single

cell. Fory@baGlob@ss use, nore cells may be needed, but sabaiLC..
estimates can certainly be obtained with as little as 5%9’%%6 cei}?‘)é% 1003031

The foregoing specification, including the specific enbodi mrents and
exanples, is intended to be illustrative of the present invention and i s not
to be taken as limti ng. Numerous ot$er vari ations and nodifications can be
effected wi thout departing fromthe~ {P%e spirit and scope of the present
invention. Al publications, patents and patent applications cited herein
are incorporated by reference intheir entirety into the disclosure. 105
VWHAT | S CLAirvEBed. Srelllor Assupthiassl afproichgsn osd alg irchcater cdhylinkebetisduag

f f t of ) |
¥ om an | ndtet 1 GSposeH BB PEOHPY GrBe o0y VaEn el arh usciok SubPREH expr o651 on
of exons 5 s dyi¥acfimdS uGAPCIbAGEXR i saﬁbﬁwlsmémﬂ,%no I GSF-9 in-

a control sanple froma nérhal ~individuall, or hormal tissue m t he
i ndi vi dual premegbiifyagrobdmas. Rintdird or mzpamba@;dt Medmvmhy afsc grpifiedsi on of

exons 5-10 of | GSF- in th e, .wherein said
conpari son PrEiss; an ﬁ%léﬁ}ﬁ@é‘ﬁ'ﬂﬁ ﬁ’ﬁ‘ge aCtéﬁlﬁTﬁégﬁé Hoh _fq‘p | 8f6Rt1 wherein
sai d overexlplﬁg&qmpﬂsi@aﬁl,%ect ed by nucleic acid anplification or

hybridi zation. 3. The method of claim1l, wherein said overexpression is

det ect 0308i ng aForaelli dydtbyna bastdSEgeming td_ide!nﬁfy dmugathantodghkte @igdi ng
fragment there for deter t he osi s of an individual
recei vi ng at‘é’é‘ﬁﬁt@’r W’g&t r%Bﬂ’l% Tt SprBPTE® T nIE’Ié%(o)bt(’éi ﬁﬁ?{g a SERI¥f r om sai d
g}“ vi dual o RefckittheREQSN RS focﬂfzm?s%@&ﬁfl(}fsi?@%mtl’ )gyres‘éﬁ)h%%'bgg expr essi on

exons 5-10 of I'GSF9 in“said sanple; detecting expression of exons 5-10
of | GSF9 i nuseddomeasnire thargifeetsfof omiadnaragents. i ndi vi dual , or nornmal tissue

[rom L afIc v Syl beat il tanege . and dpacomating L de Leyel ot
wherein sai g¢ ©AMIITo0 biss H5§ fhe 2yt &RNERTit R0 98 AsdBwitR soilubnip! at ed
nucl eic acid selected fromthe group consisting o
explant cultures and organoid cultures, and therefore aﬂows accurate detection
of IGSF9 or LIV-1 modulating drugs in more physielogically relevant settings
than those used by other methods. Furthermore, the proposed method will also
be applicable to screening and monitoring the effect of drugs on IGSF9 or
LIV-1 in tissues and cells in research animals and humans in vive. 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
Q of the invention.
[00302] The proposed method is highly sensitive becauseAIGSFS) 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. Al publications, patents and patent applications cited herein are

incorporated by reference in their entirety into the disclosure.



SEQID NO 3; SEQID NO5; SEQID NO 12; 106 SEQ ID NO 13; SEQ ID NG 14;
SEQ ID NO 15; SEQID NGO 16; SEQID NO 17; SEQID NG 18; SEQ ID NO 19;
SEQ I D NO 20; and SEQ ID NO 21. 6. AO0¥ector conprising the nucleic acid of
cl aimb5. 7 A host cell conprising the nucleic acid of claim5. 8. An

I sol at ed [g I]?e tide selected fromthe group consisting of. SEQ ID NO 4;
SEQ | DE:NO 22; SEQ ID NO23; SEQID NO24; SEQ ID NO 25;
SEQ | D NG 26 and SEQ ID NO 27. 9. A conposition conprising the pol ypepti de
of claimS8, [ cancer. co | s ng t| de of
ol ai ' and Hegd T MABELIG chir &Y SRLGINERNFE 1R AR Fh G R S RD S BR R
anti body or ant I gen bi ndi ng fragrrent capabl e of binding to the sane | GSF9
epi tope as. 8F3obtdiding hkemplatiohad ynddriddnining@ofldiagaisidftamenent t her eof of
claim 11, wherein said antibody is humanized.

b. detecting expression of exons 5-10 of IGSF-9;

C. detecting expression of exons 5-10 of IGSF-9 in a control sample from a normal

individual, or normal tissue from the individual being diagnosed; and

d. comparing the level of expression of exons 5-10 of IGSF-9 to that obtained in the control

sample, wherein said comparison results in diagnosing cancer.

2. The method of claim 1, wherein said overexpression is detected by nucleic acid amplification or
hybridization.
3. The method of claim 1, wherein said overexpression is detected using an antibody to IGSF9 or

LIV-1, or an antigen binding fragment thereof.

4, 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 exons 5-10 of IGSFY in said sample;
C. detecting expression of exons 5-10 of IGSF9 in a control sample from a normal

individual, or normal tissue from the individual being diagnosed; and

d. comparing the level of expression of exons 5-10 of IGSF9 to that obtained in the control

sample, wherein said comparison results in a cancer prognosis.
5. An isolated nucleic acid selected from the group consisting of:

SEQ ID NO:3;
SEQ ID NO:5;

SEQ ID NO:12;



13. The anti body or antigen binding fragnent thereof of claim11l, wherein
said antibody is primtized. 14. A conposition for the treatnent of a

neopl astic di sorder conprising the antl6body or antigen binding fragnent of
claim 1l covalently linked to one or nore bifunctional chelators. 15. The
conposition of claim lg%lq\cﬂgr in said bifunctional chelator is selected from
the group consisti ngSE =D1PA and CI S-DTPA. 16. The use of the anti body
or antigen binding fragnent of claim 1l for the preparation of a nmedicanent
for the treatment of S& l4exhi biting a neoplastic disorder. 17. The use
of claim 16 further conprising at |east one chenotherapeutic agent; wherein
said chenot her apeut igﬁ@%.lgﬁd said anti body or antigen binding fragnent

t hereof nmay be adm nistered in” any order or concurrently. 18. The use of
claim 16, wherein Sai% tigqu or antigen binding fragnent thereof is a
domain del eted anti t§ gsﬁ)li “The use of claim 18, wherein said domain

del eted anti body or antigen binding fragnment thereof |acks the CH2 donain.
20. The use of cl ai msﬁ&m #éin said anti body or antigen binding fragnment
thereof is humani zed. 21. The use of claim 16, wherein said antibody or
antigen binding fragmERI¥Eréof is associated with a cytotoxic agent. 22.
The use of clam 16, wherein said antibody or antigen binding fragnent

t hereof is adm ni st erSEQ IDWOHPN two weeks of said chenot herapeutic agent.

SEQ ID NO:20; and
SEQ ID NO:21.

6. A vector comprising the nucleic acid of claim 5.
7. A host cell comprising the nucleic acid of claim 5.
8. An isolated 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 N(:26; and

SEQ ID NO:27.
9. A composition comprising the polypeptide of claim 8.
10. A vaccine for treating cancer comprising the polypeptide of claim 8 and a physiologically

acceptable carrier.
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11, An isolated antibody or antigen binding fragment capable of binding to the same IGSF9 epitope
as 8F3, |

12. The antibody or antigen binding fragment thercof of claim 11, wherein said antibody is

humanized.

13. The antibody or antigen binding fragment thereof of claim 11, wherein said antibody is

primatized.

14. A composition for the treatment of a neoplastic disorder comprising the antibody or antigen

binding fragment of claim 11 covalently linked to one or more bifunctional chelators.

15. The composition of claim 14, wherein said bifunctional chelator is selected from the group
consisting of MX-DTPA and CHX-DTPA.

16. The use of the antibody or antigen binding fragment of claim 11 for the preparation of a

medicament for the treatment of a mammal exhibiting a neoplastic disorder.

17. The use of claim 16 further comprising at least one chemotherapeutic agent, wherein said
chemotherapeutic agent and said antibody or antigen binding fragment thereof may be administered in

any order or concurrently.

18. The use of claim 16, wherein said antibody or antigen binding fragment thereof is a domain
deleted antibody.

19. The use of claim 18, wherein said domain deleted antibody or antigen binding fragment thereof
lacks the CH2 domain.

20. The use of claim 16, wherein said antibody or antigen binding fragment thereof is humanized.

21. The vse of claim 16, wherein said antibody or antigen binding fragment thereof is associated with

a cytotoxic agent.

22, The use of clam 16, wherein said antibody or antigen binding fragment thereof is administered

within two weeks of said chemotherapeutic agent,



