TES7 AND ANTIBODIES THAT BIND THERETO TECHNICAL FIELD
10011 This invention is in the fields of biology and immunotherapy. More
wePssHinally, it concerns a novel disease and cancer-associgieg, aiigess2o
TES7, and polyclonal and monoclonal antibodies and other polypeptides
that bind to TES7. The invention further provides the diagnosis and /or
treatment of a variety of human diseases and cancers associated with

TES7 using antagonists, modulators and peptides that bind to TES7,
including anti-TES7 antibodie 0 INVENTION
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antibodies against their own cancer. Active immunization has not been
used as often as passive immunotherapy or immunotoxins. 1005] Several
models of disease (including cancer) progression have been suggested.
Theories range from causation by a single infective/transforming event to
the evolution of an increasingly "disease-like" or '‘cancer-like' tissue type
leading ultimately to one with fully pathogenic or malignant capability.
Some argue that with cancer, for example, a single mutational event is
sufficient to cause malignancy, while others argue that subsequent
alterations are also necessary. Some others have suggested that
increasing mutational load and tumor grade are necessary for both
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[0081 One aspect desirable for an ideal diagnostic and/or therapeutic
antibody is the discovery and characterization of an antigen that is
wassReialed,with a variety of cancers. There are few antlgene,&%@r@,; 623620
expressed on a number of types of cancer (e.g., "pan-cancer” antigen)

that have limited expression on non-cancerous cells. The isolation and
purification of such an antigen would be useful for making antibodies (e.g., .
diagnostic or therapeutic) targeting the antigen. An antibody binding to the

pan-cancer" antigen could be able to target a variety of cancers found in
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ibodies [ prowded herein. SUMMARY 1013) The disclosure provides for
TES? antagonists, modulators, and monoclonal antibodies that bind to
TES7, which is expressed on a varigty of human cancers. In one aspect,
there is provided a substantially purified immunoglobulin polypepfide or an
antigen- binding fragment thereof, that specifically binds to TES7, and has
at least one or more of the following characteristics: a. the ability to
bind to "FES7 on a cancer cell;



b. the ability to bind to a portion of TES7 that is exposed on the surface of
a living cell in vitro or in vivo; c. the ability to deliver a therapeutic
wBISH Qlgstectable marker to a cancer cell expressing TESZ:-a0d5q07/0%620
the ability to deliver a therapeutic agent or detectable marker into a cancer
cell expressing TES7. In another aspect, there is provided an isolated
nucleic acid sequence coding for the immunoglobulin polypeptide or
antigen-binding fragment thereof as defined above. In another aspect,
there is provided a cell line transfected, transformed, or infected with a
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antigen would also be useful for drug discovery (e.g., small molecules) and for further

characterization of cellular regulation, growth, and differentiation.

[069] What is needed are novel targets on the surface of diseased and/or cancer cells
that may be used to diagnose and treat such diseases and / or cancers with antibodies
and other agents which specifically recognize the cell surface targets. There exists a
further need, based on the discoveries disclosed herein, for novel antibodies and other
agents which specifically recognize targets on the surface of cells that can modulate,
either by reducing or enhancing, the disease-promoting activities of TES7. It is an object
of this invention to identify modulators of TES7 that are capable of inhibiting its disease-
associated activities. [t is another object to provide novel compounds for use in the
assay of TES?, and for use as immunogens or for selecting anti-human TES7 antibodies.
[610] As described in detail below, the present inventors have discovered a novel

antigen in the B7-H3 family of proteins, which we refer to herein as TES?. Similar
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gland tumors, AlDS-associated cancers, alveolar soft part sarcoma,
asfrocytic tumors, bladder cancer (squamous cell carcinoma and
transitional cell carcinoma), bone cancer (adamantinoma, aneurismal
bone cysts, osteochondroma, osteosarcoma), brain and spinal cord
cancers, metastatic brain tumors, breast cancer, carotid body tumors,
- cervical cancer, chondrosarcoma, dhordoma, chromophobe renal cell
carcinoma, clear cell carcinoma, colon cancer, colorectal cancer,
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squarnous cell cancer, stomach canc@r, synovial sarcoma, testicular

cancer, thymic carcinoma, thymoma, thyroid metastatic cancer, and

uterine cancers (carcinoma of the cervix, endometrial carcinoma, and
leiomyoma). In another aspect, there is provided an in vitro method for

detecting the presence or absence of a cancer cell in an individual
combpnricina contactina celle that have been nhtained from the indinzidiial



thyroid metastatic cancer, and uterine cancers (carcinoma of the cervix,
endometrial carcinoma, and leiomyoma). In another aspect, there is
provided an agent that blocks at least one of the following interactions
between TES7 and a TES7 binding partner: a. the ability to bind to TES7
on a cancer cell; b. the ability to bind to a portion of TES7 that is exposed
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polypdHE& Afigandnt. In ancther aspect, there is provided a pharmaceutical compaosition comprising a
therapeutically effective dose of the purified immunoglobulin or antigen-binding fragment as defined above,
together with a pharmaceutically acceptable carrier. In another aspect, there Is provided & pharmaceutical
composition comprising a therapeutically effective dose of a monaclonal antibody or an antigen-binding
fragment thereof that specifically binds to TES7, and has at least one or more of the following

characteristics:

a. the ability to bind to TES7 on a cancer cell;

b. the ability to bind to a portion of TES7 that is exposed on the surface of a
living cell in vitro or in vive,

c. the ability to deliver a therapeutic agent or detectable marker to a cancer cel]
expressing TES7; and

d. the ability to deliver a therapeutic agent or detectable marker into a cancer
cell expressing TES7;

together with a pharmaceutically acceptable carrier.
In another aspect, there is provided an isolated cell fine consisting of ATCC No. PTA - 7093, or progeny

thereof. in another aspect, there is provided the use of a composition comprising an anti-TES7 antibody
associated with a chemotherapeutic agent in the manufacture of a medicament for treating cancer and/or

tumors, wherein the cancer or tumor is selected from the group consisting of adrenal
gland tumors, AIDS-associated cancers, alveolar soft part sarcoma, astrocytic tumors,
bladder cancer (squamous cell carcinoma and transitional cell carcinoma), bone cancer
(adamantinoma, aneurismal bone cysts, osteochondroma, osteosarcoma), brain and
spinal cord cancers, metastatic brain tumors, breast cancer, carotid body tumors, cervical
cancer, chondrosarcoma, dhordema, chromophobe renal cell carcinoma, clear cell
carcinoma, colon cancer, colorectal cancer, cutaneous benign fibrous histiocytomas,
desmoplastic small round cell tumors, ependymomas, Ewing's tumors, extraskeletal
myxoid chondrosarcoma, fibrogenesis imperfecta ossium, fibrous dysplasia of the bone,
galibladder and bile duct cancers, gestational trophoblastic disease, germ cell tumors,
head and neck cancers, islet cell tumors, Kaposi's Sarcoma, kidney cancer
(nephroblastoma, papillary renal cell carcinoma), leukemias, Hipoma /benign lipomatous

tumors, liposarcoma /malignant lipomatous tumors, liver cancer (hepatoblastoma,
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b. the capability of disrupting or blocking the interaction between human

TES7 and an anti-TES7 antibody; c. the capability of binding to
human TES7; d. the capability of binding to a native ligand for
human TES?7; e. the capability of binding to an anti-TES7
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meningiomas, multiple endocrine neoplasia, multiple myeloma, myelodysplastic
syndrome, neuwroblastoma, neuroendocrine TWMOTS, OVarian Cancer, pancreafic Cancers,
papillary thyroid carcinomas. parathyroid tumors, pediatnic cancers, peripheral nerve

sheath tumors, phacochromocytoma, pituitary tumors, prostate cancer, posterious
unveal melanoma, rare hematologic disorders, renal metastatic cancer, rhabdoid tumor,

rhabdomysarcoma, sarcomas, skin cancer, soft-tisste sarcomas, squamous cell cancer,
stomach cancer, synovial sarcoma, testicular cancer, thymic carcinoma, thymoma,
thyroid metastatic cancer, and uterine cancers (carcinoma of the cerviy, endometrial

carcinoma, and lelomyoma).
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head and neck cancers, islet cell tumors, Kaposi's Sarcoma, kidney
cancer (miphroblastoma, papillary renal cell carcinoma), leukemias,
lipoma /benign lipomatous tumors, liposarcoma /malianant lipomatous
tumors, liver cancer (hepatoblastoma, hepatocellular carcinoma),

N oGRS RS 9 LSl hetrmshresiarfricsfr dHotira e PR ATFAeNIaS] @ cancer cel
in an Mﬁiﬁl@jﬁé&ﬁﬁﬁﬁ%@@@ﬂ@&iﬁg mlgpfjgamﬁl@marw@mﬂ%@&ﬁﬁtﬂﬁe individual,
sa1y 2y QN neuropjasto neuroendocri Qt ) varign cancer,
it R T, e i e
antibodx diffiy -cahewis, thekBRerar Hevedpriathomors, v oenvstiacyfomaer
cells fRituitany HNIS prastale/ Jartas pasteli ousduny eak SHRIARGMAf 8k-oma,

astrocpﬁ b%h%?g'%ﬁ!?&ﬁd&[&éﬁ g?%iﬁg@éﬁ? gz@@&%rhgha%pﬂd '[I%qu’lél 02 cell

. rha omysarcuma, S&I’CO%%J\JS, In cancer, soft-tissue sarcomas,
carcingEidhnils CRIFEREB SIORMER CRACEFTE) R NIaEale SISO taendimara.
osteosm),tmmmwmmrdmmmn&mkﬂimtﬁsraﬂﬁm.Bﬁ@fstamdcer,
caroti MY EANGETS (CRHGIRAMA. Al hieicaryix, SndemeHial CAENAMa, ARyl
cell c leiom omg;. Di flosed is a family of monocfonal antibodies tthat bln%to,
¢ aﬁ%%‘ig{ S SRR SRS AT FET D 87 S pExp Denign
fibroupiggioset) isaa. momocidrmicamtibddyuadt-T ESTithat dsquducedH Y the fiost
tumor%%ﬂ@&l%@ﬂ%&%gﬁa -é%%lﬁ@@?@§ﬁﬁghﬁﬁrp§%@b : tﬂ%@ﬁfp%?ﬁeg{%%% s@&%ﬂeﬁbllzous
mefrica e ur, (0] 10N with a Patent Deposl es, 10N O

avsol R e R R SRR B 85 H
discas¢hagia) sedduceet byreae msned s Somkessil Emors S rispositeehon.s
kidneyAugust @@Qﬂrabmcﬁf?pphqan&yp@@wweaelﬁﬂsﬁi@nlwﬂarﬁiaﬂgmma

: it. Designation.of PTA -8576,:[15] Disclosed is a methad of
heni e e R R & rson
(hepatetasiarg iR EB ST e S JE TSI (A amHRRISIRE S Rstibebinsama,
melanasith ardngiunogenfulipabiaiiogly mphteytesiitiplthe yormeal; (c)
myelodySinghnaphacytes ()withamyeloma cellling ta.produce ahybridoma;

d) culturing the hybridoma, of (c) to produce monoclonal antibodies; and
Pmcm%&%&%&ﬁn@aﬁig@éﬁﬂ W@s%%@?éﬂ%rﬂﬁﬁ%@@@ﬁﬁ%ﬁe?%‘ﬂ%%w&
penphetigersed dedibiwaccarpissedisvocsttline o buttay tonbindptostate cancer,
posteriDRNEABEERRM SRR calls:0rueed linesias hindhiopRermal.cellz.at a
enabdolQSh 12Vl 91, & diferen fashion, 161 Disclosed js 8 method of

generafl‘ng an alr?ﬁ-sﬁg“g?‘dnst?bodlﬁ comprising cu urlngssauﬁcs)%rtcé’élﬁds’
SqUAM eI g e hSEHIBO G HE BroyBRY Hefsetuades tomanians thabviw
carcinopiadiciioemef, the antibody, and purifying the anti-TES7 antibody. [17]

thyroid Ql'éﬁls‘ﬁ@g %@%8%@ %@ﬁ%%@%%}/nﬁg;ﬁ[g %tal%%tg%g\l%%, %rdometria}
. polypeptides) described herein by expressing one or more
carcinoma, and leiomyoma).

In another aspect, there is provided an agent that blocks at least one of the following interactions batween
TESY and a TEST binding partner:

a. the ability to bind to TES7 on a cancer cell;

b. the ability to bind to a portion of TES7 that is exposed on the surface

of a living cell in vitro or in vivo;

¢. the ability to deliver a therapeutic agent or detectable marker to a

cancer cell expressing TES7; and

d. the ability to deliver a therapeutic agent or detectable marker into a

cancer cell expressing TES7.
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polynucleotides encoding the antibody (which maybe separately
expressed as a single light or heavy chain, or both a light and a heavy
chain are expressed from one vector) in a suitable cell, generally followed
by recovering and/or isolating the antibody or polypeptides of interest. [18]

isclosed is an anti-TES7 antibody qof a polypeptide (which may or may _
o S e B D ST B RBP el s

dose i $Ee8 PR RIIENF R r e S hVEG M B BB RN RS came BirsEBstire is an
In anciROCh:Oha-PRlyRERLIME ‘&%‘2‘%@@%9 LAY JP%%Q%#é‘o?{%‘é%%wn‘&@%mmerasﬂcs;

binds preferentially to the same or different epitope(s) on TES/ as other
anti-YEST-dHEEERREEI T o Bisyndeg & Blaksz s duisrert@michrey or
hummalyniot bel a palypeptite)hatdcompetitively inhibits preferential binding of

an anti-TES7 antbedy {0, FRSA, angpgg%lsmgﬁ}egﬁ%ﬂ@sﬂ%%@ée%@ can
hum be%%?all olec%Jl : chemical compound that b!n S prefergntle}lly to the
TAme driairaPetepitonetLf BACTEST as other anti-TES? antibodies. 1020]

Disclosed:isha capapositiofn wodipgsinbutis 7’68ind by an antibody
specific for ap eRsaneQf FESAil ong embodiment.the, antibegy-s
anti-YES?. Ip other embo %‘me ts, two or mmo@?pti{ S7 antibodies are
administered, with SUCH antibodies mAppig t6we™ Ritre different
epitopes brETEST fii SoHRERINBOTIRB IR HalesmtinT S Taantibodyisibodies
capalfinkethindier apewtic RNt Qf-awetettabledabel 024Riscloseg is Ay

antibody gomprising a fragment ar a region, of an anti-TES? antibodly. In
one embé&diment. the fragment is %?Fa%%%ng?nug Ha Bt 50dy-1iF &hother

antibadisdimbin ol B m@alh?é%f cireot S Asaneéelyr rn yetiahbier

antibetgbodiment, the fragment contains one or more variable regions from a
lant> oAl aneikokAAERUHENAn ALIe. AN DO, DSt Anoter
t.be bodiment, the fragment contains one, or more complementarity
ant! &mﬁ% FEGIOREEISRE PSR IGRER RS Fe AsPan iR f e
nativaiitsodye{adDistlosed Bre pelypeptidesIfiiichthayiar may not
i. contains an antigenic site that can be used in the screening of
antibodies capable of disrupting or blocking the interaction between human TES7 and a

native TES7 ligand or between TES7 and an anti-TES7 antibody.

tn another aspect, there is provided an isolated zell lins consisting of ATCC No. PTA — B578, or progeny

thereof.
In another aspect, there is provided an in vitro method for delivering a chemotherapeutic agent to an
isolated  cancer cell comprising administering a composition comprising an anti-TES7 antibody

associated with a chemotherapeutic agent to said cancer cell, wherein said cancer cell is
selected from the group consisting of cancer cells from adrenal gland tumors, AIDS-
associated cancers, alveolar soft part sarcoma, astrocytic tumors, bladder cancer
(squamous cell carcinoma and transitional cell carcinoma), bone cancer {adamantinoma,
aneurismal bone cysts, osteochondroma, osteosarcoma}, brain and spinal cord cancers,
metastatic brain tumors, breast cancer, carotid body tumors, cervical cancer,
chondrosarcoma, dhordoma, chromophobe renal cell carcinoma, clear cell carcinoma,
colon cancer, colorectal cancer, cutaneous benign fibrous histiccytomas, desmoplastic
small round cell tumors, ependymomas, Ewing's tumors, exiraskeletal myxoid
chondrosarcoma, fibrogenesis imperfectz ossium, fibrous dysplasia of the bone,

gallbladder and bile duct cancers, gestational trophoblastic disease, germ cell tumors

4d



be antibodies) comprising any of the following: (a) one or more CDRs (or
fragments thereof) from the light or heavy chain; (b) three CDRs from the
light chain; (c) three CDRs from the heavy chain; (d) three CDRs from the
heag grdcrsh andaréd RS HaMiHenea Scnetmadyide sigheetain
(neplﬁﬂgbifdﬁgj,%ﬁﬂ)Eﬁl‘}eréll%\églchéjﬁiﬂ@ﬁiﬁw%d@ﬁiﬁgh%mﬁ@n?@%&gﬁ lipomatous
ntibady, [23] Also disclo IS a humanized antibody. In som
fury RS ¢ A X
o B s R SR T haRe wamiawer
bepHgRefAraREEAEOTES Tantiloags RS P embbartiitsthahumadnizet.
meranfibeaysbinds:j0- theisame ot sifistent-epitopets:rReatharastykEedic
synd@aibodies.2enetaly, é\ﬁ&:@?@??ﬂéﬁ%g %'Q&E’&%ﬁ-ﬁ‘n‘a c%E&é?}fp‘éa{Sc%’%g%‘?éers,

@ne‘or more (one, two, three, four, five, six or fragments thereo

PAD\ R A S SRS IPBF BT RPLT B B B DI F B S diigmaTal nerve
sheatb r{iumwrfagn}wwﬁ'ﬁﬁﬁ‘?oayltbbmjmﬁiuﬁ&omﬁ@mbgdim%&aﬁh&h giIRasi ous unveal
mel@ipady Rinds to-he;same-ordifferent epitone(S)asothen antl TERT:

hak ntibgdie‘s. Disclosed is e%chimenc antibody comprising variable regions
A IR 1Oy AHTA TR e GRS BIA heANY SN A et figt@min ot ! cancer.
stonpRsh-hernan amiTE STremtibodyt anth constantthegionsagdsrived frommoma,
thyréRNsiantragions.ef aheaw ehaimand alight chainrof,a human.antibady.;

,\am[lzlgf %iscl ed is an isolated polynucleofide that encodes an antibody
7 “mu-arniti- | E%]?%(??&sbroduced by a host cell with a deposit number of
Disclasre & 760y triigeny frépedesTiisbHisEId8EFe BREbmpasses antibody
shargsoliypeptidesshavingethie inherg®rBiding or biological activities of any of
io1afhephovesspesified antibodiss, Misslasad.ate polynucleotides encoding

any.of the antibodies.(includi tibody fragments) as well as any other
prod R e A B S i A
AmegsiipeEtioH ContisHergranit ot tRs P Slspeptirsetntnaiiy any Ghthe
Discigribodivgdeswibeddireiny sipolynuidéstides described herein, such as
prodphat nate titieaktoMEBSHtORS. TOMPHS NG AR-ant-f ESH:antdbogyinked to
AmeA&hametberapetlit-agsni:@n aninody, camnising a.rrementef an

o112 el AR & BLDAizsRARTRGHY of 2 hon-fuman TEST

_ ntlbogy, a c?umerlc antibody comprising variable regions derived from

antitgdy 4BHs YEYiGHSTUF & b Altfarndrrdhtc FESToantipbdyandstantbaat regions
derived from a human antibody, or a human antibody with one or more
properties of a non-human anti-TES7 antibody, or of the anti-TES7
antibody described herein linked to a chemotherapeutic agent (such as a
radioactive moiety), and a pharmaceutically acceptable excipient. [26]
Disclosed is a composition comprising an anti-TES7 antibody bound to
TES7 present on a diseased or cancerous cell. In preferred embodiments,
the cancer cell is selected from the group consisting of kidney, lung, and
prostate cancer cells. In some embodiments, the cancer cell is isolated. In
some embodiments, the cancer cell is in a biological sample. Generally,
the biological sample is from an individual, such as a human.
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[27] Disclosed is a method of diagnosing disease in an individual by
detecting TES7 on cells from the individual, particularly diseases or
disorders associated with inflammatory or autoimmune responses in
individuals. Disclosed are methods for modulating inflammatory or
autoimmune responses in individuals. Diseases and conditions resulting
from inflammation and autoimmune disorders that may be subject to
treatment using the compositions and methods of the disclosure include,
by Wal oFmustratoTan dABEst Witisttom mokiplé seterods, memingitis,from
encéphralitis;!strokeirgtheberelbrdbiratimasydnfiameaiter: howekdisease
includingohigerative.calitin.and (ks diseasumyasthenia arayis: Py
rhe&m@r@&qn rtt}t{g g#&%fbgggfg‘mca%?e%y E%lﬁ‘é%@él% ggascgésdv!u bc%tgxsdd&LDdgea sed .

demecptia, atherosclerosis, nephritis, retinitis, atopic dermatitis, psoriasis,
my O AT ISERBHATA AR A S Rt 8 Oter R BB 0P GFy 1D 2 B Sttt
oth&ilfit afiBiTg fortrarapdlatic Use sfarstipodiedidedrsfhereherapeutic
agartg of the disclosurennchidenadministeatiar$o inghviguals at risk of
Orgam,f ISEHON, QUET IeeaiYears [ele Nas een . consideravle
im%%&%ﬂ%%%ﬁﬁgbgfﬁcgﬁg of %urfjic,a techgni8 ue§ for trénsp agﬁné _
tisSUBS A GPGANE‘SURA S8 A " AN, WvaP HEER Meriy: prihcreas gy
bopa martsoRerhapsthe prineipaioytatanding problem is the lack of
satistactory (agpﬂ;@épﬁdwugmgﬂéamuamgm%@hm@ degipient to the

tra ; raft.or Qrdan W llogeneic.cells or organs are .
e i U T
fron¥ the sg%csf)@b?é%“, e ROSTIMMGRE SURTHT RIS I4 AT bRt Higtor) in
imitieYesores i Tordigred figers e the g andpiatneibs evdreds cgraft
diseasedprlededivfgrtererdstruction of the transplanted tissue. [029]Disclosed
is pepthed decdiaanosingauheesan: ngivisuakhas, gancer, comprising
defermiping whather there s expression.of, 1 £27,00 selected cells from
the Individual wherein the expressio QF"IEI]-_y on said censs iﬂ%ﬁ%‘%ﬁ%“of
saff EARCEP Y SBe BRI JURHEHES A R X5 T CT I E STniE tieadr siiRed
usigrarPHftio s anjibodyy Incsbere eribotitentspdiemfethodlinvoties
deteciing dirdevelinbdES7 Enpressien frenTEwlsbh@derm "detection™
asiagd harain includes,aurlitative and(aroupniiatyg detection

(measuring levels) with or without reference to a control. [030]Disclosed is
2 (RRSE B oS ERY CACEP IR AR UA NS e eteeng TES Pivei to
reiBazednFemRT celkediomtthbgrthivivue corteremmilanclende oiskeisted
frorntheugdcig ol gt lbutisipt dirtitedrie adighahgland tBNORSTES? as other
AlRg-aesogiated:eancers, alveolar soft part sarcoma, astrocytic tumors,

blagider Ganger. (squamaus;eell.carsinomaand irangitional cell carcinoma),

bone cancer (adamantinoma, a neurismal bone cysts, osteochondroma,
os1BBBHYEBHTRT B AherEphial dord carbe s ndimeratibrainadinorst-
bré&st dantar, carodichbosywemors)reenidabtanderdiehonrciosaieernad, with
dhartlermay eheompphgketrenal welk catcinamaspleancelbcargiama, colon
CW@%@&E?Q@&%@E% ’aEHEQ)B?%uI%Mg A ti{@tr%ﬁ tnj §y89:yc;9 m%cjctabie
dggppoplastic small round cell tumors, ependymomas, Ewing's tumors,
extraskeletal myxoid chondrosarcoma, fibrogenesis imperfecta ossium,
fidPGis afSHIAEE SR oA CYHIHABaSFUR I fifttancers,
gestational Tophobldagtitndiseasep germ:cel umoss, headrantnegkhe
C&ﬂﬁﬁﬁﬁyi&h@ﬁﬁﬁ“&%@iz’ﬁ@ﬂ%&&@@%@% mgﬂﬁ%%r@ﬁ%e antibody. In yet
(%BQ{QQJ%E%MnP %@'@M@:ﬂ%%&'&%ﬁ%‘@? xmo%}vla?rllﬂai% enzl!eq‘r?dns from a light

lipoma/benign hpomatous tumors, liposarcoma /malignant’lipomatous
tumors, liver cancer (hepatoblastoma,shepatocelIular carcinoma),
lymphomas, lung cancer, medulloblastoma, melanoma, meningiomas,
multiple endocrine neoplasia, multiple myeloma, myelodysplastic
syndrome, neuroblastoma, neuroendocrine tumors, ovarian cancetr,
pancreatic cancers, papillary thyroid carcinomas, parathyroid tumors,
pediatric cancers, peripheral nerve sheath tumors, phaeochromocytoma,
pituitary tumors, prostate cancer, posterious unveal melanoma, rare
hematologic disorders, renal metastatic cancer, rhabdoid tumor,

rhabdomysarcoma, sarcomas, skin cancer, soft-tissue sarcomas,
cAriamniic call cancear otomach cancer ovnovial ecarcoma tecticiilar



[032]Disclosed is a method of treating cancer by administering an
effective amount of an antibody that binds to TES7 sufficient to reduce
growth of cancerous cells. In some embodiments, the antibody is an
anti-TES7 antibody. In certain embodiments, the cancerous cells are
selected from the group including but not limited to adrenal gland tumors,
AIDS-associated cancers, alveolar soft part sarcoma, astrocytic tumors,
bladder cancer (squamous cell carcinoma and transitional cell carcinoma),
bdné ead tera hetlamentinoitie ;abewutisrhaldyenstey stshbasteochbadrgmant
osieasareeak dratane.spinal cerd cansersgmetasiaticBrain {Hnarssy

brgasl.cancer. faretidhady;fymors, cervical cancer, chondrosarcoma,
dhordoma, chromophobe renal cell carcinoma, clear cell carcinoma, colon

cSrdkr, LiirectartarinsP detANAEY g‘%’e‘?ﬁ@'ﬁyffﬁ’iious histiocytomas,

dessmidiptdisticesraiisimumd cethtumiorsnependymomas CBRillg' - tgmors,

exiraskdtetakimyhid:changthsar comacfibrogenesiadmpeHecta 9 saivm,

fi@fﬁ%&?:@bfﬁﬁ@@é fm%qgnﬁr&aﬁﬁi@cmﬁ 'E‘ﬁ{%q] %@9&9&&@@&%&9& from
stational tro ease, germ cel rs, head an
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RiLGItArY N O6Sy PIQSIHE LARCEHRRSIRT IRMAANVEB) HEIRROM L &Ife or
hemarelogic disarders, 59@%&%@9&4&0@%%em99d0'd tumor,

hh abdomysarcoma, sarcomas, skin cancer, sqft-tissue sarcomas
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cancer: colon cancer, prostate cancer ung cancer, sarcoma
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[O3sTmistsine dshicingtabirtbfi deslalAny Heberbpmentdisherdbtalts in an
indplderadleaing cesities ecmirising dmimsbering an effective amount of
%Le@cﬁ;,gamf)@yfgggwe%mtmmew%@%@9@@&@@@5&%5%@1@ one
embodiment, the antibody is an anti- TES? antlb Pg/ Disclosed is a

a

rwgﬁlnodDdﬂﬁﬁefBllﬁﬁgD R AR ST RSt SRR P& ARter cells in vitro or in
shisaeiaeRresnipasifg atmniisteriii eticerernipe brtrsimvnf a

colnpositiofee dmpiisin gerinanth FEESiE antibody assgoiatedswithinclpding

linkedt toichemotherapeutic.agenbtathegcall sultuie,ay sampiengk to the

incividuial; lQ%ﬁlPﬂﬁ%@ﬂdé@ﬁ@M@é delivering M}@ﬁ@&%%@ﬂem to
3 cancerous.cellin an mdividual by admipstering 0 doins ewckiale

effective amount of At 1east one m ber of & family of antBodies. WhICh
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therapeutic agent. 10351 In some embodiments, the anti-TES7 antibody
is a humanized antibody derived from a named antibody herein (generally,
but not necessarily, comprising one Br more partial or intact CDRs of the
antibody). in some embodiments, the anti-TES7 antibody is a human
antibody with one or more properties of the named antibody. In some
embodiments, the chemotherapeutic agent (such as a toxin or a
radioactive molecule) is delivered into the cancer cells (is internalized). In
some embodiments, the agent is saporin. [36] Disclosed is a method of
treating cancer in an individual



comprising administering an effective amount of a composition comprising
an anti-TES7 antibody associated with (including linked to) a
chemotherapeutic agent to the individual. [37] The present disclosure
further provides methods for modulating, either by enhancing or reducing,
the association of TES7 with a cytoplasmic signaling partner. The
association of TES7 with a cytoplasmic signaling partner can be impacted
byacgglt gtin K TES, ,Fnoljecu_le presenting on a cell surface, with an agent
that modufates th&Bin g Yy Srahrghsarneres resrengbreratich
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positive dia nosis or tcorrela}}mg_ the absence of an increased am Gt B
said marker to a negative dagnBeiR et Greease e iveshan embbditfents,
R FREREPE versie - Siftp sh attios e ariHorly He tertilanted tissue.
ébodiprsivesdthe matkddbisieffectegvbyastechnique selected from the
grenpconsisting-of radigauelide.imaging, flow. cytomeltry, and e
imonebisteghermisty,, %EE&BE%%LBJJ&%&EJES;:E%EE;@‘Q‘@Q§§%

mdicative of said cancer. In some embodiments, the expression of TES7 is determined

using an anti-TES? antibody. In some embodiments, the method involves detecting the
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1042] Figure 1 shows the graphed results of the effect of mu-anti-TES?
and Mab-ZAP (an anti-lgG conjugated to saporin) on the growth of human
pancreatic adenocarcinoma cell line Hs703T. 10431 Figure 2 shows the
graphed results of an experiment illustrating in vitro inhibition of the
human colorectal adenocarcinoma cell line, HT29, grown as a monolayer
by an anti-TES7 antibody, mu-anti-TES7. 1044] Figure 3 shows results of
a Western blot experiment using recombinant human 137113 and
missghef TES Prarntibodicen ¢045THeigure deishow thesgidphedinesdlts of
amElil:G A assay: demansivating-adminaniifESiéantibedy preferentialyace o
bi@@lyaggp the four-lg-loop 137-H3. 1046] Figure 5 shows that

t| 'BE§7 a !tslbaorgl egdé%%%dnvsl,EGF secretion in CSCBMC co-culture.
[O Flgure showst at mu- egntl TES?Teduted mip-la (CCL3) secretion
in‘BNIC o1 DSEIBNME Tt aftarec 4848 dmigale Toshtws ditidanti-TES T the

bound:ii &leandentrationrdependentbanneninithe: Lmeragan (Hdors,
z:on@@rum%%@bffc&gc?w fﬁ@ﬁﬂ@%};’ﬂéﬁ@h@&?ﬁ#%&%} paﬂxog%kggepégxar
squares, left hand fiqure shows the abili

mﬁg:%tl TE r§t1} 70 reaﬁgea E?Sr%%*}séﬁ%% elﬂ%’i\%%é% esfedih s%agén?é"ﬁé‘f’)ﬂg

xEROG PR S AR R OB FRITE O s b FeUTre B By 1 P AR CTE STEsFs.
VE@@%E@P@WWW@%@E@W@?%G@MWE@Etwmldaewcé 37, 10511
Figurebé:shewsdtedietionioyrapiabtirdik S210fMiRrd alpha {8 Gldhoma,
sesletiands, %@a;%gem&n@eu@ugﬂg% foGk3ningidenss:, 6L0, §§{Jc
FEQ;‘:‘J &}ngi}gﬁvg, varlable v?%ht chan%se% ggﬁ%srsof a rggirlln antloT

bod (TES7 VK a o humanize varlants’. AUV ]nd

Tré’t% F%’/Si?f??ac%ﬁ’%eéﬁﬂéﬁﬁé%“fﬁfé’ PStanER RO PR RERT2ege
vériIridsrnp bl setranmirfo sseiet rrE Rb i dsthirs eepresBesin
hberdarseguie noeAAK9UB808umiesBdpdicatec otheise. AAB31 Figure 12

shays:vasiabie. ey shaiseOusRERs .0 RMARE ARk BB ANHRAMY o
(wswm@gm(%hﬂmm%m{m%ﬁmI'%%,Z,et'9%'5'& @nd, LES-HUVH2.

CDR qy?nces are in oran the humanized versions, the proposed
e, ai‘OC ar car

amino acids are the s h?émé’s thos un?e%%ﬁ%&‘m H]Lﬁ%éﬁ%"’qﬁ?ﬁ‘é‘@ma’
A‘Rﬁ‘i%aaﬁfé%%%&&%&%‘%ﬂ?@ﬂﬁ%% multiple myeloma, myelodysplastic

syndrome, neuroblastoma, neurcendocrine tumors, ovarian cancer, pancreatic cancers,
papillary thyroid carcinomas, parathyroid tumers, pediatric cancers, peripheral nerve
sheath tumors, phaeochromocytoma, pituitary tumors, prostate cancer, posterious
unveal melanoma, rare hematologic disorders, renal metastatic cancer, rhabdoid turi'\or,
rhabdomysarcoma, sarcomas, skin cancer, soft-tissue sarcomas, squamous cell cancer,
stomach cancer, synovial sarcoma, testicular cancer, thymic carcinoma, tﬁymoma,
thyroid metastatic cancer, and uterine cancers {carcinoma of the cervix, endometrial
carcinoma, and leiomyoma).

[031] Disclosed is a method for aiding diagnoesis of cancer (such

as but not limited to kidney, lung, or prostate cancer) in an indjvidual comprising
determining the expression of TES7 in a biological sample from the individual, In some
embodiments, the expression of TES7 is determined using an anti-TES7 antibody, In
some embodiments, the method is detecting the level of TES7 expression from cells. The
TES7 released from the cancer may contribute to elevated levels of TES? or 2 portion

thereof, being detectable in body fluids {e.g., blood, salivary or gut mucinous secretions),
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DETAILED DESCRIPTION OF THE INVENTION 10541 The invention
provides a novel antigen, TES7, which is expressed on cancerous cells of
various tissue origins, including but not limited to lung, prostate, and
kidney cancers. Further, the invention provides monoclonal antibodies and
polypeptides that bind to TES7 and methods making and using these
antibodies and polypeptides to diagnose and treat various diseases
human cancers associated with expression and/ or over-expression of
TEST1. Génlepat Pechpiies rer0SBIMisebpractice of the present
i?mmgf?iﬂgxﬁﬁe?ﬂtbﬂwﬁw@@4@%&9@%&%@@1c‘i_@é?lt%i%ﬁ%
of pgleculas C r hinant.techniques), microhiology, ce
biojogy, biochem ;ggré :g&dHirgl}r% ueﬁg%@% R “ea%kmb%? ﬂﬁ%’%ﬁ?-
Such techniques are expiamed Tunyin e HETEITFETSHRIFHEP Mehediriut
CIBRIHG R A B FAR BN s ddfasersititnd (Sumbroviciet siff 1989)
CORI*Splitgrasor Pres Sl-0ligonnciestiderSynthiksisciM:d: Gait 8@isional
1984 raMisthoddindinieaularBiolagi. umanaRess Gal BIQISY: Aom,.
Laboraonrpiahaok 41 £ellis a0, 1998 Agademic Press; Animal Cell
Culture, ()ngly Freshney .g%éa%ggj ,Jntroduction to Cell and ‘Tissue Cuifttire
(J.P, Mather an BE ‘ﬁo.erts, 16885 BRR G PregEoea) A rrohe rena]
CURUFE T aB8r a8y ProcHatmss LA Do, RBromtfite andD:Gs Nevel),
ed&rorobsigyiovieiranebBetisMithous dril Enzymelegyl(Acade Mitny s
Pressrimedritandbagkoat Bxpearinentak AR (R MM A0S G-
Blaglweal ceds.hozengihitanst f lian Cells,(1.M. Miller
g ?%%%3873; %3%{3 Bt R e
Ausubel &t al., eds., 19 7); PER: The Polymeras e Ehdih Reattior tallis
et Al SaE T SER R P PRI LIS b GRisiBey . Enstigan et
aliPega/ beuign jirsmaie ot coidied oty larBiologipoailey: afeh&eNSier
1999} livpriviobiotogyhéGa A cdanewayiaieh Py anerss 1997 ) ,Aatibodies
(RndinebibO97) ;m@mmcéi,eﬁ:e@r@aﬁgg%@ﬂgf@@r@m&e%%ggzas%?- e
Piesh 9851980 Mongclonl anibadics 2 practCalapbicach (7
Shepherd and C. Dean, gd? Oxford Unl\./ersrtyelﬁress,ofﬁ'‘6\7\?“,’“(‘)%r graren
antibodies: & 1aboratory RANTEI M £At At Brr e e Bl Sprngiatric
HANSGT PADBStEREPreds 2 100g)e FriaRptbomies e ZanettarnehdrD.
Caipra s ceHarsood AoademicRubhsher 31095 Rk 6a06 86 nal
Pririeiplés ang:Practiorioh QRcalegbaf T ReVita. et &l 888 N IRRINGQLL.
Garapanysdh993): lePafinitions 10881L.BL;H3 is 8 member of the human

ar CAncer,

87, fami roteins, & tyne 1 membrane protein with 16-like domaines:
Oral Bl o LR o oo
investlgatofsrﬁiggg%’iﬂférféﬁﬁ‘f‘feané Ko rgmire Howisin fomisofB7-1-13
tREP R EFte SR ER RS RUATas denediitit € 6lts) Regsanchersidave namaddhe
foulrrigf-liketdombaire 4 1gr8; Hoiocalistingrishit o the 2 dg-like form..
(Stainhergenatate JHRMUAcl 2004, 122(A4): 2352:2359.and Castriconi et
adT AR 2004, L0MA) 42040-15045), 1057, "TEST refers o that novel
antigen against which the antibodies of the present invention are directed,
APrSRtde N Ry LHarsciag st oPmEr ingsisdiunatof 137 ¢4 31 EES fus
&icsiestigacel protein boumiddsiea it PES Zrantibadies Eaact present on
rotmabhwman pancigasanddivestissue.and sevesal types of carcinomas.
Thisanigenmay havamore dhan one dilferenl epilaps, and shilgpes may
%Q%-mggi%régv%r r!na@%éQZ' 13 antibodies are known 1o bind o
non-linear epitopes, including Some only present h RePAl REdToRFFiE
currently believed that TES7 may be over-expressed in certain cancer
cells in comparison to their normal tigsue counterparts. 10581 Agonists,
antagonists, and other modulators of TES7 function are expressly
included within the scope of this invention. These agonists, antagonists
and modulators are polypeptides that comprise one or more of the
antigenic determinant sites in TES7, or comprise one or more fragments
of such sites, variants of such sites, or peptidomimetics of such sites.
These agonistic, antagonistic, and TES7 modulatory compounds are
provided in linear or cyclized form, and optionally comprise at least one

amino acid residue that is not commonly found in nature or at least one
amide icnctere Thece componiinde mav be alvvenevliated 10501 More



its native ligands or an anti-TES? antibody; (6) contains an antigenic site
that can be used in the screening of antibodies capable of disrupting or
blocking the interaction between human TES7 and its native ligands or an
anti-TES7 antibody. TES7 modulators may be "TES7 agonists" or "TES7
antagonists" depending on whether their activity enhances or inhibits
normal TES7 biological activity, respectively. [0601 TES7 agonists,
an ists.and.modulatars include TES? variants, TES7 peptide
anégéﬁﬁii%: s s S SRl
andirihEHBgIsh MR RiarafshaindiddEeld variants of human TES?
in¢Rtding Risnirrecaieia rstibstititicive del etioma@ndcaddition variants, or any
combination.thereet, And;chimeric.immunoglobuling, The TES7 agonists,
9”&%%85‘9%}53 ta}Qo:I3 r(r)mrgdulat rs off thS: nvention-are based on the inventors
identfication of the o AR IHVORRE SRt BirwRe P ey e85
to RS E HRdiRGa D PRARSTERS 7 aHEsdRde iTPiad et indeiiohiprovides
TESTHgastS hitdgomists ertmhodtiatohs-withimaleoular structures that
duplient®, QL HUBNE QR i | inding domains.of, |
e T UEPRIRONS
any amino acid vanant of AUman TES7 TAdGdiHg BnfAE B 8GR oA,
deiStish ARG hGTToH Ve dngcsrapimtionthehsof FRESA efifiition is
erfdstipagadacdhinibriomolecnassutieas rumand ESBJdyonshuman
chinexéis:ane ththerhybiich paolecigles (Alsadacbided inthe.defipitionisiany
fragment od dEFMANANLMAISeWE. AL CaMBURES dNG.varignt or hybrid
regiilgg;@_) of the molecule. 10621 An "antibody" is an immunoglo uﬁn
molecule capable of specific binding to a target, such as a carbohydrate,
pdiyRuclBstaeedinia MoRpetaEnete cehiveyidifdealst one antigen
recognitiop siteniecsteckinthetvariable:regiearofdhedmampegiohuling. Tesy
melesidp  AscsOIe i IBS JeHM- S IH0MRASIES NRLADL, INfact,
pelyelenal or monoclonal antibodies, but also fragments tifereof (such as
Fab, Fab', F(abl)2, Fv), single chain (ScFv), mutants thereof, naturally
o Ting RS RSB GRET & EURBEHE S PaRBE Bt iR ANith an
antigeriTecogritionssite efsthietenuirstspetifieityphumanizediantbadies,
chimesis-antibodinsy antanyeempodified.configvration Qf 118.q by
inpEAL Qb lecule that i tigen recognition site.of the
; @% 99 EQQ CedIG: IIt&%‘E‘QE §§§s§r@a% , %I an egptﬁat moglulates
rapuggl speciiciy, 10631 A mongclonal aniogy, TEfS 1o 3
homogen&ous antibody popuiation wheéreih e oStk AT &EBSas is
COMPrieed S ARG YRR fH SHHEIR B TR Sdhohirtarediyisecurring)
tivitieFevevatitiv afrel sehsetive irrding ofvalvearitigEA7-Medeeional
amfibodiesare highlyspepifie; benbotiseatetbagainst.aisingle;antiganic
sﬁeluﬁh&,gegmgm%@n%lr@n;jpody" encompasses not only intact
m(%r%rﬁc!gnal_ antihodies and tull-length monoclonal antibodies, but also
g hents THEFEGE (SCIER K5 e 2P AR Rltsk) rspye sinbie erainreesy),
e the Asec Risiop pRSTRtri& coringtisimgravrantibeeyrportiGRSs7 antibody.
hbwraiizéd mepotlondiantibodietechimericomenacional antibogiss, and
any:biher medifiedcapfiguratiometthe immunegighulinmelaculs that
comprisas. a0 anigerLiesaoniian s of e teduined specifialy, and the
ahility to bind to. L:rhnan}'jﬁgl;etn.tlt is Aot Intended to be fimi ed as regarc ’fb
the source ofthe antibody or e HARFE i IANERsithe istrs & §e Hyding
RIBAEGMAS phageeEERsction, recombinant expression, transgenic animals,
etc.). The term includes whole immunoglobulins as well as the fragments
etc. described above under the definition of "antibody". 10641
"Humanized" antibodies refer to a chimeric molecule, generally prepared
using recombinant techniques, having an antigen binding site derived from
an immunoglobulin from a non-human species and the remaining
immunoglobulin structure of the molecule based upon the structure and
sequence of a human immunoglobulin. The antigen-binding site may
comprise either complete variable domains fused onto constant domains
or only the complementarity determining regions (CDRs) grafted onto
appropriate framework regions in the variable domains. Antigen binding

sites may be wild type or modified by one or more amino acid
cribhetitiitinne Thic aliminataec the caoncetant reaninn A< an iMmMiinoaan N



[066] The term "immunologically active" in reference to an epitope being
or "remaining immunologically active" refers to the ability of an antibody
(e.g., anti-TES7 antibody) to bind to the epitope under different conditions,
for example, after the epitope has been subjected to reducing and
denaturing conditions. 10671 Different biological functions are associated
with anti-TES7 antibodies, including, but not limited to, ability to bind to
TES7 (including TES7 on cancer cells, including but not limited to kidney,
pi8ithter srising e celby b aintefd B pomitieof T ESTetat is
exposed gthithibesurfacd Disalkvimgreellinseibgrostinanieoyabiitpdondélieersa
chempeharareytic agant e &m#@&@l@@ has-kidneyrarsiatessr,
'U&Q&Q&‘?& Sells )exg;}essm}gﬂ ES7: al gsl,t o ellver g\fhera{peutlc agent

or det ctable marker into cancer cells expressing RS discussed
h&F8IlS, pdpqﬁécﬁﬁa%‘ﬁftlﬁ@ﬁj&ihﬁea&?ﬁ‘f’ﬁ‘bg(‘]’l‘é§§‘@\g?ﬂi§ﬁiﬁ\?§ﬁffc?r%ﬁ&gﬁhlé’i?éyany
oﬁ@’@PM@P@@fW@é@‘tﬁdﬁéﬁé@ﬁﬁé&ﬁ@@Bm ARnd apipT S Fosquisadeisest one
antibedyidriant FE S hequivalen palypeptigerereferria an-anptibodysara

p@i&@@@ﬂ%hﬁ&@%@@@%&@gﬁ%@l@ﬂﬂg Lisactipns assogiatedawith an
anqma'?f 2 o@feﬂe%dymey pff%?s J@&gg@m e@g%@es@wgmh&%% As

USG herein, (?}%Gﬂt refers to a IOO ical, P harmaceutical, or chemical

CORTSSURE NOH-TFRATY S e%’?ﬁ‘élﬁ’b% Eipeest %fh?)‘lsé%ﬁ organic or
|m@an ietraciemle catpegtidesuee pebteit, ol entase vedE sdrahtifsody,

aR aﬂﬁmwg@flvﬁyyﬁxt%@;ﬂ hadw.fragment. 2 éﬂtmgrggéw atiye,-a variety of
carohudile 240K QA 8 mlecmegg@szaspeut'c compound. Various

compoundscan be synthésize r example, small molecules and
JRGOmMErSTEsEe BRJEPES: 8e§%”&ﬁ§8ﬁﬁ'&?§8t‘?&%§?5%d synthetic organic
- compouinds basedronivathio siseora i trasetine sorl thagditiog, MU snatial
SOUISRS CaRpRY ObidlR-8GMAGHNAS JRRSGIAEANESUhas &/ant otAnimal an
exliacls gndhe likepdy ﬁl@nesi Alisansandead t%ﬁe&%%@éé‘?;}ﬁ%t therele

no li It g}?dt e striutctlira nature é)ft € ag ?%nts of the present invention.
et that are &im pioyed in the e S BRI S BRRIDYE SiaFsts
r&ﬁ‘&?&fﬁ’ ‘§éI%E@H%F%&iﬂf&ﬂ?@é%%?&d‘ﬁroéé@@%&%@ aseerheralipgansts
dgeftissaid torbén ardoimiyrse e tedrivhendthetadentis:chos&iEsandomly
withbot,cansideling-theispetifit:sequencesriaveied vheqas sociationsf
TSRS ative RindingRRMNSSS 01k w@ﬁ%bQQ@s An example of

gﬁ@gm lgeceg cteqragents is the use of a chemical library or a peptide
combinatorial T’Brar{/ 10711 As used herein, an agent is said to be

rationally selected or deS|gned when the agent is chosen on a nonrandom
basis that takes infet&g 23 : e fiiyétisite and/or its
qomtprmgtian %@wme%tﬂ%w&@sme ege@tesf@@ﬂmu Withrresnectify-zap
@m;ﬁlﬁzgageéﬁaa;ﬁo yreniy believed shat there are atleastthree .
eCQJthEi '.% §7 against which antg bodies can be'raised and therefore at
least thiee sites of action for agents that block TES7/anti-TES7
iftethchienr<PribowyEntirphisoentionipasses agenisthatiagtratithe sites
ofintgkaciionbetvesnTESS anddtsoative binding parnexm.aithough other

ligands,and, theiractive JES fntaractivesgites are also encompassed
Vﬁgg% he scope of this invention, whether currently known or later
ifi

KGR S AR HE PARC ISR BlRCheRP B PRGNS BRI RIRRR e
GifiARgdRe paptidé setiiefices that make up the contact sites of the
receptor/ligand and/or TES7/anti-TES7 antibody complex. For example, a
rationally selected peptide agent can be a peptide whose amino acid
sequence is identical to an epitope a}qpearlng on TES7 as it is exposed on
the surface of a living cell in its native environment. Such an agent will
reduce or block the association of the anti-TES7 antibody with TES7, or
the association of TES7 with its native ligand, as desired, by binding to the
anti-TES7 antibody or to the native ligand. [072] As used herein, the term
"labeled", with regard to the antibody, is intended to encompass direct
labeling of the antibody by coupling (i.e., physically linking) a detectable
substance, such as a radioactive agent or a fluorophore (e.g. fluorescein
isothiocyanate (FITC) or phycoerythrin (PE)) to the antibody, as well as

indirect labeling of the probe or antibody by reactivity with a detectable
cribetancre 10721 Ac 1iced heareain the tarm "acenciatinn” with reaard to




[0771 An "effective amount” of a pharmaceutical composition, in one
embodiment, is an amount sufficient to effect beneficial or desired results
&ﬁ%}i{%i}a&ﬁ%th"“t limitation, clinical results such as shrinkin%the size of
the tumor (in the cancer context, for example, breast or pro

retardation of cancerous cell growth, delaying the development of
metastasis, decreasing symptoms resulting from the disease, increasing
the quality of life of those suffering from the disease, decreasing the dose

of other medications required to treat the disease, enhancing the effect of
@asithermedicationtsushisasMadargetingand/axipternatizaion delaying
ﬁ@em&@@%ﬁ?&%ﬂmm@ﬁgfmg/gapggfh%g@ﬂ@rvwal of individuals.

An effective_ amount can be administered in one or more administrations.
P pdipusas brRibThiermih T aH efdoiesvsanttofiatsgieamdotnd, or
BH&repraskvgcal composition is an amount sufficient to reduce the
poliferationsahios destiayl canesraus.cellsmand, te ceduce.and/Qrsigtay, the
sevelapment, or growth, of metastases of cancerous cells, either directly
or indirectly. In some embodiments, an effective amount of a drug,
I88Phpises D pHartatElTER BOMPISRIGNSES O asendt b artmieiredan
fooRjuwgctionwitthemotitendifugycompobnt), iotipharmacestiealycospasition.
plitbl &qaireg ffactviesamaunt” may be considered in the context of
inistering.one qQr mqre chemotherapeutic agents, and a single agent
‘?hgéy Ee*gééer?s% R SV SR SR IE R EOHIUREHBAS
55 She BB SR BP ERfe Mdeds desirable result may be or is achieved.
[#ghijledndividua needsvanhydetesminato n:ofmtinad ian gessof mffective
ANl eRER.ceMpanent is within the skill of the art. Typical dosages
comprise 0.1-to 100 mg /kg/body weight. The preferred dosages comprise

3 1569 ARG WSROI ARGt et MER iR e sFéE M Brto
B0 anghkgRdbdyovgelghe. (€078 inaidamsesd Hérein, a nucleic acid molecule or
{eggntriantibadyoReMPAsItiopereel «&itenisSaig 1R Rk Tslated Wles that
(releigAG MOlecHIS: AG_NL ARy CORPOSIIQN ng;,yz eﬁ%és

substantially se aratlg:d ff;or}’? contarglnan_t nucleic aci ecule:
SRS TAS RGEES oM SBAYeT L s SRR RS b et frthe
SPOTRORE RS RERRABIGAI N BUnoR FRFANS, AN EREBBIy devhindiatnd pikmavise.
[psefemply-a humanviiasrmalsyincludeqbetase nohlirmiteddorHarahebody

@imels) SROMLANIMAN-REIS-ATRISS.HTIES R 12l AAAYL Thg terms
scROURERES, o AUOREPHAG BRI Ce NS, BT Al R acidc e the
Iterchangeably Herein to retar to poly mars of amine acids of AHSI&dH.
RE B Er AL B MR O BIEHEHAR [P 7A8y Ut BHSE A G SminG
acids, and it may be interrupted by non-amino acids. The terms also
encompass an eBind aoid Eivmerdhabhas beevaNodified naturally or by
intervention; for example, disulfide bond formation, glycosylation,
ggl&%a;}ign, acetylation,,§hosphorylation, or any other manipulation or
Gl S B SRRy ABHI TG BT Vit ATh TG dbfpisS AL AR erous
RHE IR R HRT th e BETmitid Roire Do PeXimiisre idehieptitss seshiiinig
comeror fnvherarhalogsnobanraminoremidcd(imel wdifigdier @xamipleptideatnal
bAMIROrBSIdS Jefe thoas melngs aihengodii catiohadnawpdi ghaiast.Jf is

dnderstord.thathecayse the, polypeptides of thisd @M@D&L%r;eésﬁgnb&%%r

Apon. qrgsgngggggs;he polypeptides can occur as s_ingle chains or
assodiated chains, 10811 Also encompassed within the scope of the
invention are peptidomimetics of the TES7 peptide agonists, antagonists

Lregerplolidiames (including anti-TES7 antibodies) described herein. Such
peptidomimetics include peptides V\{Qerein at least one amino acid residue
is substituted with an amino acid residue that is not commonly found in
nature, such as the D isomer of the amino acid or an N-alkylated species
of the amino acid. In other embodiments, peptidomimetics are constructed
by replacing at least one amide bond (--C(.dbd.0)-NH--) in a TES7 peptide
agonist, antagonist or modulators with an amide isostere. Suitable amide
isosteres include -CH.sub.2 --CH.sub.2  --CH.sub.2 --S(0)sub.n --
(where nis 1 or 2), --Cl.sub.2 --CH.sub.2-- CH.dbd.CH-- (E or 2),

--C(.dbd.0)--CH.sub.2 --CH(CN)--NH--, --C(OH)--CH.sub.2 and
—D--C( Adbd NN-—NIH-- The amide hondec in a TE7 neantide annnict

3620




[84] As used herein, "treatment or "treating" is an approach for obtaining
beneficial or desired results including and preferably clinical results. For
wWipSses 9 of this invention, beneficial or desired clinical results include, but
Aré not fimited to, one or more of the following: reducing the Hra(i&rAtHBHR3620
of (or destroying) cancerous cells or other diseased, reducing metastasis
of cancerous cells found in cancers, shrinking the size of the tumor,
decreasing symptoms resulting from the disease, increasing the quality of
life of those suffering from the disease, decreasing the dose of other
Wisdlicationsaequired toctreatithediseatengelayingthenpregsessionef the
@k&%&@nﬂmﬁj&l@@%&ﬂépﬂmg dRaly. W@co%bl%mggﬁi ng})aklng
m&%%egg 20 NONERERS IEPLASIRUR RN MOBARRNA e of

ntibodie h in the art. One metho ich may be employe
e Theifigd s %?ﬁ% Ul S lwaﬁi?é‘%@%%%b?s&@%f&i@mg
HriGanratdir tebserorr st Sadeeion al b saiEs nragiBvdiopadsin
PiggnHndirmiady Spebigs (Muichtiseitei4nigeneral, doneussiaogatrisnsedier
denreunjgatiaRbteiheanineks camy, alsa #8)usededhe antinndissare
@r%%eeﬂoﬁxsm@usuzmag;{gﬁgwum@%@{ﬁgﬂo%% A %L@\% %&%!J?a gel

% E?%er’t Eﬁ%g&%ﬁmp% Tess J:O P cp’ﬂ d's%ogqure Labor ery Prcrﬁﬁ% 65 é@"ﬂﬁ)%g’
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WO3'888% 536 (1988), and Jones et al. Nature 321:522-525(1§8#}Y7/423620
Another reference describes rodent CDRs supported by recombinantly
veneered rodent framework regions. See, for example, European Patent
Publication No. 519,596. These "humanized" molecules are designed to
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10961 Polypeptides of the invention may be conveniently prepared using
solid phase peptide synthesis (Merrifield, J. Am. Chem. Soc., 85:2149
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10105] The invention includes polypeptides comprising an amino acid
sequence of the antibodies of this invention. The polypeptides of this
invention can be made by procedures known in the art. The polypeptides
VESB&BEsGUCed by proteolytic or other degradation of the aRGBEERE7 633620
recombinant methods (i.e., single or fusion polypeptides) as described
above or by chemical synthesis. Polypeptides of the antibodies, especially
shorter polypeptides up to about 50 amino acids, are conveniently made
by chemical synthesis. Methods of chemical synthesis are known in the
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101111 Frozen tissues can be prepared, sectioned, with or without
fixation, and IHC performed by any of a number of methods known to one
miliar with the art. See, for example, Stephan et al. Deo. :
§ “ﬂ}' 65%99) and Stephan etal. Endocrinology 140: 584131; éllr é%;g%m%}% 20
Methods o characterizin anti-TES7 antibodies (01121 Several methods
can be used to characterize anti-TES7 antibodies. One method is to
identify the epitope to which it binds. Epitope mapping is commercially
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franfardnkatnessst thentsmins the ability to be detected according to the
methods taught herein. Such detec i9n may be effected by FACS analysis
using standard methods commonly used in the art. 10116i These uses
can involve the formation of a complex between TES7 and an antibody
that binds specifically to TES7. Examples of such antibodies include but
are not limited to those anti-TES7 monoclonal antibodies produced by the
hybridoma deposited in the ATCC with the designation PTA# 7093, The
formation of such a complex can be in vitro or in vivo. Without being
bound by theory, monoclonal antibody anti-TES7 can bind to TES7

through the extracellular domain of TES7 and may then be internalized.
101171 In 2 nrefarred embodiment of the diaconoctic methode of thic



101181 As with other known antibodies used commercially for diagnostic
and therapeutic purposes, the target antigen of this invention is broadly
expressed in normal tissue. It is also up regulated in some tumors.
Wﬁn%}lﬂégfg?%ﬁ;gfhe particular dosages and routes of delivery of th& &ittieitiass 620
of this invention as used for diagnostic or therapeutic agents will be

tailored to the particular humor or disease state at hand, as well as to the
particular individual being treated, 101191 One method of using the
antibodies for diagnosis is in vivo tumor imaging by linking the antibody to
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antibpdies and are not broken down In vivo, are especidlly pre erredr. The
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g,%mits grea{‘er anatomica| definition of location of metastases located by
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Jdxatignangd paraffimembedding, with raitheutyarious methods of antigen

retrieval and counterstaining). The monoclonal antibodies may also be
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TES7 in cancerous cells. 101231 Tpe invention also provides methods of
aiding diagnosis of cancer (such as But not limited to prostate, lung or
kidney cancer) in an individual using any antibody that binds to TES7 and
any other methods that can be used determine the level of TES7
expression. As used herein, methods for "aiding diagnosis" means that
these methods assist in making a clinical determination regarding the
classification, or nature, of cancer, and may or may not be conclusive with
respect to the definitive diagnosis. Accordingly, a method of aiding

diagnosis of cancer can comprise the step of detecting the level of TES7
iNn a2 hinloadical eamnle from the indinzidiial and/or determinina the level of



(01251 Methods of using anti-TES7 antibodies for diagnostic purposes are
useful both before and after any form of anti-cancer treatment, e.g.,
hemotherapy or radiation therapy, to determine which tumaqrs ar most
W 2zios lc})&riggslpond to a given treatment, prognosis for individual With-Cance P,w
tumor subtype or origin of metastatic disease, and progression of the
disease or response to treatment. 101261 The compositions of this
invention are also suitable for diagnosis of disease states other than
cancer, using the methods generally described above in application with
jothaer diseased(neontanseraysyeeis:Disease stategatiiabiesfofrtisadn
ithe methads.af %@@Q&Wﬁ@@%ﬂ&@%@ M&@Jﬁ@%&@rﬁe@i dendlisgpases or

disorders ass C|§1 Wlt

5oL d%%—g’ X %%Jb? cgﬁon %SQ&”£§§
mglv%luaﬁs The met OdS escr gve may usei or mo ?atln
Sﬁﬁﬁ%‘ﬁ?mﬁ%bﬁao%‘f%%ﬁmﬁwéeﬁ%e&?fﬁS.%fdwﬁa&aiee afgéragiawt .
reesrditiSivserodantirertrbinestif abringd S aridisvtoirmtigse gkt fiers ahat
indaydvel suljedtdediagngsis@ndiqréfeatthenbeubingnthecoonvpositiops and
pngtheds af-the ipventicnaudaudyrey.ahillustadioniand Retats that
1-!5%‘&1&9%@ lE!Q!Qd%R'%EQ%J E&QP IRGItiS SNEERNAULS, SEOKEC.BINGT with

cere raI ma}ts inflam o ovget disease |€nclud|q9 ulceratl\ée colitis
rea 11 100, O enyic QO Car am L m Oﬂ i SUC
riaﬁxffro &%eaSe myas fenia gra vis, %eumaatgopdoartrhr

P&@fﬂﬁ%o%ﬁteﬁﬁv@ﬁﬂé%@ewab@éé%ow rae%f%a%&m%eer@%ﬁs
Tire phritiSh inGtgtissaatpleiccdemratiits apdoiasismpiycodrdialiisthismieiaimd
arute leukogyiedned@iegdiag spjury ploha i Sufietiridnsiaaiions for
sttlc and/or therapeutic use of antibodies and other therapeutic
ents of the invention include administration to individuals at risk of
lafahn%r@fafflﬂefaeﬁﬁﬁs VR M S e thar S W EBh°E YRS RfEable
Thriptovérneettor(s) fReiedticientyn of BehgicdrtEen Hisbes fortralttsprating
fisguesoaneglgans suchrasisiingdecineyy inve nebhssatilirgepakeriezas and
iBORRME FWe IRRIBARS AheRrnRCipahQulsianFing problen;isthadackof
SRUSTRGRLY &Qﬁ{éﬁaﬁo&lﬁgﬁﬁﬁ% immnetolaranesn e Lirantiedde

J}Tr%ggeualpted allogr idog 0931 l\]r/‘i\‘{’,hrerlloalIogenelc cells or organs are
transp Eiea Pﬁ?o é) onor ‘and donee are different individuals

frthh theteaﬁﬁespec@@)ymn@mgmmuﬁemem giked yotdefo bittdgn
shmmwmd,eemn&eaﬁmﬂmﬁqigﬂp@nﬁge%dmm tranapiants(Nost dessusgradt
dingio dgstruetion afthe: r&lal@@sege%wm k0128 L1Wses
%‘%I'@Fs i3 %"L‘Ft%%'”t ﬁ%pﬁ’ ga“ ), forant: TESS antibodies also,
encom ass the'use o r}eot a OnIStS antaggnlsts ané rﬁoofblators
e§§‘3&§§8?f8Eﬁ%Fé’ﬁ?“ﬁ?s‘ﬂé’tﬂaé%‘f)’cﬁ‘&fﬁﬁﬁ‘r‘ﬁkd‘fﬁse“%‘f‘éﬁ6’i‘ﬁ§?‘35ﬁi%f’&on|st
[0 Tthen ndfeaint bodyntied ulgioms cubstitweddon dchenfdnSatréntlbodhy, i

dhersiepsdascrbediand allerationgewithinthesscape of henerdinaiiyon,

C%HUE%QL%UHS{‘%VS@EQ fi]%flﬁ tQJ@!JPM“E%?(PPﬂ 40,16 shRstityted TES7
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therapies and later grow into secongary tumors, metastases or be
responsible for relapse. It has been suggested that CSCs can arise either
from 'normal tissue stem cells or from more differentiated tissue progenitor
cells. While supporting data for this hypothesis is strong for hematopoietic
stem and progenitor cells and hematopoietic tumors, less is known about
solid tumors and their respective CSCs. [01301 Human cancer stem cells
have several defining characteristics. Such characteristics are described
in U.S. patent application serial number 60/972,613 and are hereby

incorporated by reference. Monoclonal antibodies to cell surface targets
NN cancar otem cealle fcan be 11ceead tn identifyy the nrecence Nnr aheenca Nf



VII. Compositions of this invention 101331 This invention also
encompasses compositions, including pharmaceutical compositions,

iS] nti-TES7 antibodies, polypeptides derived from anti-TES7
@%%ﬁgﬁé&% golynucleotides comprising sequence encoding At r g7 023620

antibodies, and other agents as described herein, As used herein,
compositions further comprises one or more antibodies, polypeptides
and/or proteins that bind to TES7, TE57 agonists, antagonists,
modulators, and /or one or more polynucleotides comprising sequences
REBRHE R &b AtHee stiibies ipanideptities st prétkingehat bind to
FESThrOt34isihetinventioniftitberprovdes:fiercbnjdgates &f adyedip Sik:
paptideraganist, antagenistRbmedulaton, and pddiianahahemical.
#65 atsyrRattibedniended tnglion.qrfunctions of the particular
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rocedures for preparation of matrix-ligand Confugates are descriBed i
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a—%@etgaa%@é% or modulator agents, polypeptides and protein IS
Invention, including anti-TES7 antibodies, are further identified and
I8PraEre tizey bychmp ol Grlinere)tokthérfottowing Lt iterian (@)eability to
ibierchto kRS HinchudingeT i $7 preaasicatisels.dnaludingput mas ieyiaek to
REPSEAlR Ak KN GARERLASL b dik @bt o cAMRRtitiely inhibits
RBIsLena) binding.ofaknown apiTESZ, antibody to LEST, ncluding the
h%?g%};‘ to Cpc{i%f%rggttlgllilybmd to th‘(fa sam'eP‘FE’ epitope to whi e Qnglnal
antibody pre erenﬁé‘ﬂ Birtdn '(e(f%%fﬁ’iﬁﬂ’/ff’d BRI £ AR ST i Ts
BREpEEREP BB SoRFaERYGTITIAARF RRIFT IR (oo R Gk e abititptotbind
nodfipoitionwwh FESTitigatiss expededion tersunfaceofdivingdeanaern cells,
dEehias:bytaRklimite oy pepstatachngify Kidneysansalcelis:{g)ahility

atudgliver & diemotharapeulic agaRl LI ARteriable Mprker 10 cancerous,
el ueh g putnolinied g prostate, g, or ey cancer celt
expressing TES 7. (1), abinty to defiver a thetapRutic Sgent Tt Caikeéfsus
DRI ARG AP TIRARERERE 5 Sarate et e M) BT eSRARET ES 7.
hP1871 in some embodiments, the antibody of the invention is an antibody
(688t i3 pEeeusadbyaMosherllwith & %QQ@BQM@&@EM&M oFthéW#
T%@%?;ea{dpra%gﬁ@gmggg;ﬁiST.JL%@;;@OS&J?;&&/&Q&&Q&%%%&959%&93&%@9
R L O B D e B e e ROSlICS oy
Rybridomas and equivalent antibodies or pofpep ?d%"ﬁ%g‘ﬁféﬂ% {8'5° Fab,
AL FPERUHE S psihped sy A AT RC ARt SMER ttgle ehapn Sy, in
mutants thereof, fusion proteins coggprising an antibody portion,
humanized antibodies, and any other modified configuration of any of
these or equivalent antibodies that comprises an antigen (TES7),
recognition site of the required specificity. The invention also provides
human antibodies displaying one or more of the biological characteristics
of an anti-TES7 family member. The equivalent antibodies of the
anti-TES7 family (including humanized antibodies and human antibodies),
polypeptide fragments, and polypeptides comprising any of these

fragments are identified and characterized by any (one or more) of the five
criteria deceribed abhove 101221 Miirine and eavemnlaryy hiirmanized



above. Other embodiments include antibodies that have at least two,
three, four, five, or six CDR(S) that are substantially homologous to at
‘Jﬁ?\ﬁ%gﬁ&ree, four, five or six CDRs of an antibody producE@dero%@%
ybridorna deposited as identified herein, or derived from SUCh Ay 2007023620
antibody. It is understood that, for purposes of this invention, binding
specificity and/or overall activity (which may be in terms of delivering a
chemotherapeutic agent to or into cancerous cells to reduce the growth
and/or proliferation of cancer cells, to induce apoptotic cell death in the
ihtefBIrs i delay et dvamiinarit of mélatkakitsdzneior ofdhtimmino
pallidtivdly) i befierally petainedisalthoughotherextanty ot petiviyinay vary
sempased tcamansibody preduced hyaidapesitedhybridomadmay.he
greater.aldessell. Tha invention alse.proyides methods ofmakingany of
these.anti 8(1'%(%) I\S/Im%tgq_olév 4th making %é]t,'b%?'es are known in the art and
a6 descnbed neréin "1o THeiRVention S156 provides polypeptides
oSG GPaminG Gt Skddende?or e Khtbutids of i imbéhtis? n
yom&ertidbdiMentd; tHéhpolyde ptidd conipfiges e goniorencighastight
ehaimandierheavyohaindasiable: regionsof hetamtie . dS rR de
RRROANSDTS.HRE RRINRERICE. GOIRYISeS QRS OF mare. of theHight.chain
apterhaaLchald FoRe of e anbady i some.empodiments, the
o]ypepti e go?nprls s three CDRs ofr?heuhg t chainArid/or heavy chain of
larftfosdy hesorfeksmbiédinrems refees polypeptidbat sraiprse 804rpamino
(acidrselquenceofitheantihody: thatiast say of the dallawiegratlgashd
IeQRtigHQuE ARG D R A18RAveN 6.0 the QrginalianliRed s At)east s
&ontigugs amino acids, at least about 10 contiguous amino acids, at least
about 15 contiguous amino acids, at least about 20 contiguous amino
18835 St RBU0RDE LEHADToN S dhilifs nenRd v mspase it a cell.
Fsontiguples: &mindiscidd fovhersimoas kel st idfithe amideacidsatedom a
dewiablesregioatibe.antibadyilreanseabioditneniatiae, variableragianis

ttﬁqgai@i&igbﬁ&h@ﬁkgéamﬂrLQJ@ala?]@@fagh&s!n another embodiment, the
v%iable region is from a heavy chain of the antibody. In another
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isomidoerhbediment sefthislinvantians cellsief thisinventiancthal @duress
nldz St tRe POER M O dduSiAg At HR R A iodies AL P LAESdsbinging
Ralypepiides of (g inventign are adminisiered dircetly 1o an individual to
SmogfuLaetgJ therlr Jnvivo TISESY blolorgécﬂnac_tlwty VIII. Mett o_dss o? usthg
FES7 mOGUIAIoTs and ant-T £ 7 a‘nutltt:)o%'ﬁ%’én fgi'etﬂlé?ﬁﬁe’ﬂ‘ﬁ’é?ﬁﬂ%gﬁes

R 1 Mrh seemntrs Smadhptiesy fayasiosidedine ehebpeutic
TriVpUes ipgindiviguais Witldiceaseateby oihée disgasesn Phérapsewith
aanfie] pSloagitibediescanitavaliuekormation of complexes both in vitro and
in vivo as described above. In one embodiment, monoclonal antibody

ANEEEST g%gnbig%gg d{;\ngﬂr %I}JCEG tgpg .proliferation of cancerous cells. Itis
understod%’[h_firh__‘%ﬁ%‘rs%mma € antl istered at a concentration that
{PFoimdtesasinefimy dnpRysiotogre antéagicsriwikoyeomitions, Pranothed
vdiehodinterty monddtohahardiibodikstier MirSVicanrhR ARG §0R95-497
(i) unetheiapyRiresiad atopResyoHsels Ahdiferentlissuas.pughhas
nERIRA MG RIS L RIRIALe,L VAN PRNGIRRS, Kidney.and other types of
LSPOGET Suchas sarcoma, Inafiether embodiment, monoclonal ahibody
anti-TES7 Alons can bind to and red0ee Cel diASIEH X HE BANREIEARIE In
AiRGth P BHIBEEHA AR G St arttsEa T ARptePER Tresigin Eigbcontain
cancerous cells and delay the develppment of metastasis. In yet another
embodiment, an individual with cancer is given palliative treatment with
anti-TES7 antibody. Palliative treatment of a cancer individual involves
treating or lessening the adverse symptoms of the disease, or iatrogenic
symptoms resulting from other treatments given for the disease without
directly affecting the cancer progression. This includes treatments for
easing of pain, nutritional support, sexual problems, psychological
distress, depression, fatigue, psychiatric disorders, nausea, vomiting, etc.
[0144] In such situations, the anti-TES7 antibody may be administered

with anente that enhance nr direct an indinvzidiial'e own immiine racnance



paclitaxel, pamidronate disodium, pentostatin, pilocarpine HCL, plimycin,
polifeprosan 20 with carmustine implant, porfimer sodium, procaine,

Molgel }ﬁ {5} e HCL, propranolol, rituximab, sargramostim, stre $tozotocm
tamoxiten, taxol, teniposide, tenoposide, testolactone, tetrac]é e S[ﬁq%%’lamo
chlorambucil, thioguanine, thiotepa, topotecan HCL, toremifene citrate,
trastuzumab, tretinoin, valrubicin, vinblastine sulfate, vincristine sulfate,
and vinorelbine tartrate. 101481 In a preferred embodiment, the cytotoxin
is especially effective in dividing or rapidly dividing cells, such that
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[0154] One of the cleavable linkers that can be used for the preparation of
antibody-drug conjugates is an acid-labile linker based on cis-aconitic acid
that takes advantage of the acidic environment of different intracellular
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mediated endocytosis and the lysosomes. See, for example, Shen et al.,
Biochem. Biophys. ges. Commun. 102:1048-1054(1981) for the
preparation of conjugates of daunorubicin with macromolecular carriers;
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inhibit the growth (e s cycle progression) of the cancerous
(B2 Wﬂ’%&*’éééég“Wéf%h@bﬁéwﬁW&éd@@@é@mb@@tm@mém
sbindktychinosrousndellsanchantibgdyudie penderh celiciae & yiotoxigity
(ARGE) tABRIRNAE CaABLEIPRSAalS Luhivheaintis BESHOINGS ciated
cagse;armmwaaé@aaﬁ{m ;ggw m%@% RISUMWANNG 0 mmune

f{)}?g AImpie g 9 éxa) gir!e I:ra]gl\% Fuire 9&%%&%961 %Xg%i Ea% 91%‘ Et a? E!'Qargsl\gesfgngoﬁﬁ

some cases can Asd’activa
%%ﬁﬁ?a%%%’%%ﬂ?&?&ﬁﬁﬁmafﬁ’é é@ﬁ*&fﬁ%’e%ﬁé%eﬁ%ﬁ{%?eﬂﬁaﬁwﬁkﬁt&
(Gairs Bsirerdasaebp bt tiohotelporiedeterdye fdontFREg armind jrite-42,
TNF-alpha, TNF-beta, etc.) that fur%er activate an individual's immune
system to destroy cancerous cells. Th yet another embodiment, anti-TES7
antibodies can bind to cancerous cells, and macrophages or other
phagocytic cell can opsonize the cancerous cells. [0161] Various
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can give form or consistency, or act as a diluent. Suitable excipients
include but are not limited to stabilizing agents, wetting and emulsifying
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skin penetration enhancers. [01621 Suitable formulations for parentera
administration include aqueous solutions of the active compounds in
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suspensions of the active compounds as appropriate for oily injection
suspensions may be administered. Suitable lipophilic solvents or vehicles
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anti-TES? antibody. To assess efficacy of anti-TES7 antibodies, a marker
of the specific cancer disease state can be followed. These include direct
measurements of tumor size via palpation or visual observation, indirect
measurement of tumor size by x-ray or other imaging techniques; an
improvement as assessed by direct tumor biopsy and microscopic
examination of the tumor sample; the measurement of an indirect tumor
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antibodies, as they are often denoted in the art, may be particularly useful
in treating a broader range of population of individuals. 101711 The
following examples are provided to illustrate, but not to limit, he invention.
R Rﬁ/ﬁ%ﬁé‘g Example 7. Preparation of human fetal testis c&fF/ASH#A7/023620
immunogen 101721 Human fetal testes of gestational age between 10 to
18 weeks were obtained from Advanced Biosciences Research at
Alameda County, California. Testes were procured and shipped to the lab
in tissue culture medium on wet ice. Immediately upon arrival, the testes
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polypeptides and another amino acid sequence to which it is not attached in the native
molecule, for example, a heterologous sequence or a homoiogous sequence from another
region,

[095] An anti-TES7 polypeptide, and other TES7 agonists, antagonists and modulators
can be created by methods known in the art, for example, synthetically or
recombinantly. One method of producing TES? peptide agonists, antagonists and
modulators involves chemical synthesis of the polypeptide, followed by treatment under

oxidizing conditions appropriate to obtain the native conformation, that is, the correct
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follows: Day zero, immunization plus Ribi. Day 3, immunization plus Ribi.
Day 7, immunization plus Ribi. Day 24, immunization minus Ribi. Day 29,
immunization minus Ribi. Day 32, immunization minus Ribi. Day 36,
T OHIZA85R minus Ribi. Day 44, immunization minus Ribi. &F8E2007/023626
immunization minus Ribi. Day 69, bleed for titer test. Day 71,
immunization plus Ribi. Day 74, immunization plus Ribi. Day 81,
immunization plus Ribi. Day 91, prefusion boost (no Ribi). Day 104,
harvest nodes for fusion. 101771 At Day 69, a drop of blood was drawn
figlittetentoméagts. iMinunized:animaktedestihsaditenabgatibetieswn w
againsthurandatelkidey cells. usingHAGS _gnalas»;é{éﬁv\ﬁagméa%gtef
ieachiad ahleasiat 200009 mics WLk, saerfiead yising & O2 fallofie by
%%Mlg_@l}%.lgtcgtlon. }_m{%ﬂ;}ges ere harva;;ée for é;y}kl r (i)oma ’
preparation. 101781 Lymphocyfes BB B s S sd WRtFH® mouse
r%‘ingBFﬁaHI]iﬁég%ééﬁ,&ﬁé.‘B‘é)é;-l‘fﬁh@%%%%t%%éﬁ@gﬂ@éwﬁ@@m On day
G508 Wing the fusion, the hybridoma supernatants were screened for the
pesenesof human felal kidasycslis: sReGilic.manosional antbodies by
fuprascense.aotiatedigel sartng, (FACS ;%ggﬁ%%ed mediuh rbr
feqagh_ hybridoma yga@én-cﬁbate I'or 30 rriintites ith4h aiger o truhth
e(fa‘iI kldney Cei AN cubation, the cell samples were washed,
i88lsgendedhathe: Himindilueniigridineuhatedimithal, pPgombRER El Gsin
mﬁug@-&tﬂ@ E(ﬁﬁbg: f’fﬁ@mﬁﬁﬁﬂfeg@@ﬁ (_)é}z{gﬁ@lé%g\ﬁ@sé _Iegglé Qmin A4 aThe
GE I 1 ded in O S diluent and analyze
Essirllgi}f g’&%ﬁ%ﬁ céﬁ?r%g%ﬁgﬁné?téw%tc ﬂ%%os?ﬁrgaﬁ) o5e, Thy.ore
Hybridom?& clores Were SR Etsd Yo firdrer &t r s Rs e Yatie be
ErtdriRc s sion puKtraiah Tt Emtinyg thoties stivaudesbtivechuran feal
Rigifeyoesisey FACSbgetiybriddiranmakitg anmidnniclenad asshadyrc

Hiesighatethrmeant; IRSPhhatdhindg an antigen designated Ag-TES7 and
pitope an that antigen was selected. Exam /e 3, Purianti-TES7
?ﬁ?ﬁmﬁt‘?&’z O R R s einbcafly et a et e
TS SRME & hergs Ortiiiesoisr (s Randifseisns debadhedshioting
tegnthodieirasedkeanim e prodenttoi 0l bt ERFAccenrifigethagene
40O rpin oS minutsbancd¢asisipentead LB S containing.19 BRMA.and
LB AL o Rl e o
©8 - : 0 ated with. ul F liluent for
30.r ﬁ%tg%ﬁgg%oygnggl%ing}?af%g%%?tﬁﬁb&rlfélg o the Raman et
testis cells were urified from 1808 CUTRTE s b fABANY tsitig Hrotéin-G
ARt ShPd}‘?]Qt&%f%ﬁiﬁ%%ﬂéﬂf&%ﬁnﬁmﬂ&%@%&%&m&@daﬂd&%1
Igrwpeldyepuriebtidn. protess fybriduriiissiesculiurbaliperpatant,
Hmmnﬁpuh%ﬁéigghimdén@@iﬂf?ﬁlﬁ? Eﬁ{C%a;&L%?f fReckipd ahlﬁ)m%esg
HHABEIARIECGBink u}igp_;ﬁué%% pliereRie Q9. concentiated G, (for
gleing At eoning L ier g&é&%mﬁ{%%'{gre A R
: %%_ry%g@é 1098, Corning, NY),"Amersham hatih Elﬁ'{ﬂﬁiyrﬂ”ﬁ%‘fbrer
ystem (Amersham Biosciences, Piscataway, NJ), Protein-G Sepharose 4
1184t Flowr(borshaprcBiostiences #17#061808) StipRIRGARUIaIdman
dzgggiatmg x@fﬁﬁswﬁa%ﬁm Mw%%l@mﬂ%{gﬁf Fefe 9@%}8&&
skhate buffer ‘ 0. 0 purify the mouse
P S O e R
the supernatant was measured and an eqal volume of binding buffer was
(Y 84k 41 treaitiserntiethe! Thrinnikarewastilowediioegaiibratedmgoom
pteifipbFafie. Khdosupernatantyias.giatfiegtby Hassags: thaughaR2 um
filter. The supernatant was loaded gnto a protein-G Sepharose column
using the AKTA Explorer system (Amersham Biosciences) and then
washed with 5-10 column volumes of binding buffer. The monoclonal
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pH 9.0 to empty tubes (1/60 volume of the fractions). The peak fractions
containing the monoclonal antibody were pooled. The pooled samples
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101831 Colorectal a denocarcinoma SW948 (ATCC# CCL-237) cells were
grown to confluency on 175 crn2 culture dishes. The confluent monolayer
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contg%r%ikgk,%r?o sodium bicarbonate or phenol red; buffered wﬁﬁ}?&&‘)ﬁ 7023620
HEPES, pH 7.4; Sigma Chemicals) and biotinylated with 200 tig of
sulfo-NHS-LC-biotin (Pierce Endogen) for 30 minutes at room
temperature. The cells were then washed with HBSS+ containing 0.1M
LS pH 7.4 (Sigma Chemicals) and incubated in HBSS+ containing 0.1M
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molecule. Example 5. Immunohistochemistrv methods 101881 Anti-TES7
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[01911 An alternative IHC protocol (HRP polymer conjugated

goat-anti-mouse 1gG) using frozen normal and tumor tissue was also
erformed using mu-anti-TES7 antibody. The cancer tissues assayed

v{l)ﬁ)c?ﬁ?jgé%ﬁfdstate lung, colon and breast cancers. Four case¥- g eadR3620

tumor type were evaluated, except prostate where three cases were

evaluated, using this alternative IHC protocol. The normal tissue panel

included heart, lung, Jiver, kidney, pancreas, colon and skin (one

specimen from each tissue type). The assay was qualified using H&E
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directed. It does not refer to non-specific binding that may occur when an

immunoglobulin is used at a very high concentration against a non-specific target. In
one embodiment, monoclonal antibodies are screened for binding to TES? using
standard screening techniques. In this manner, anti-TES7 monoclonal antibody was
obtained. In accordance with the Budapest Treaty, a hybridoma which produces anti-
TES7 monoclonal antibodies has been deposited in the American Type Culture
Coilection {ATCC) 10801 University Blvd,, Manassas VA 20110-2209 on September 22,
2005 with a Patent Deposit Designation of PTA# 7093,

[4197] Monoclonal antibodies that bind to TES7 are screened for binding to cancerous
tissues and non-cancerous cells. In one embodiment, monoclonal antibodies which bind
to TES? and that are also cross reactive to human cancerous cells or tissues, but not to
norma] celis or tissues to the same degree, are selected. One method that may be
employed for screening is immunochistochemistry ({HC). Standard
immunohistochemical techniques are known to those of average skill in the art. See, for
example, Animal Cell Culture Methods (J.P. Mather and D. Barnes, eds., Academic Press,
Vol. 57, Ch. 18 aad 19, pp. 314-350, 1998). Biological samples {e.g., tissues) may be
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Kidney Liver Pancreas Kidney, fetal Prostate, fetal Uterus Negative
Negative Negative Negative 2+ staining in tubules, focal 2+ staining, focal
istributi TES7 on human
& 1+ smooth muscle Table. 4. Distribution of )
“t%gmor %i%%%éels using I-IRP polymer conjugated IHC method T%g:%llis]z%gm%za

obtained from biopsies, autopsies, or necropsies. To ascertain if TES7 is present only on
cancerous cells, anti-TESY antibodies may be used to detect the presence of TESY on
tissues from individuals with cancer while other non-cancerous tissues from the
individual suffering from cancer or tissues from individuals without cancer are used as
a control. The tissue can be embedded in a solid or semi-solid substance that prevents
damage during freezing {e.g., agarose gel or OCT) and then sectioned for staining.
Cancers from different organs and at different grades can be used to screen monoclonal
antibodies. Examples of tissues that may be used for screening purposes include but are
not limited to ovary, breast, lung, prostate, colon, kidney, skin, thyroid, brain, heart,
liver, stomach, nerve, blood vessels, borne, upper digestive tract, and pancreas.
Examples of different cancer types that may be used for screemning purposes include but
are not limited to carcinornas, adenocarcinomas, sarcomas, adenosarcomas, lymphomas,

and leukemias.

{¢188] In yet another alternative, cancerous cells lines such as HMEC {BioWhittaker CC-
2251), HUVEC (Primary endothelial cells), BT-474 (ATCC# HTB-20), MCF7 {ATCC#
HTB22), MDA-MB-175-VII (ATCC# HB-25), MDA-MB-361 {ATCC# HB-27), SKBR3
(ATCC# HTB-30}, 9979 (Raven proprietary lung cancer cell line}, A549 {ATCC# CCL-
185), CA130 {Raven proprietary lung smal! cell carcinoma cell line), Calu-3 (ATCC#
HTB-55), SKMES-1 (ATCC# HTB-58), ES-2 (ATCC# CRL-1978), SKOV3 (ATCC# HTB-
77), 9926 (Raven proprietary pancreatic adenocarcinoma cell line), AsPC-1 (ATCC#
CRL-1682), HPAF-II (ATCC# CRL-1997), Hs700T {ATCC# HTB-174), Colo205 (ATCC#
CCL-222), HT-29 (ATCC# HTB-38), SW480 (ATCC# CCL-228), SW948 (ATCC# CCL-
237), 293 (ATCC # CRL-1573), 786-O (ATCC# CRL-1932), A498 (ATCC# HTB-44), Caki-2
(ATCC# HTB-47), COS-7 (ATCC# CRL-1651), RL-65 (ATCC # CRL-10345), SV-T2
(ATCC# CCL-163.1), 22RV1 (ATCC# CRL-2505), DU145 (ATCC# HTB-81), LNCaP
{ATCC# CRL-1740), PC-3 {ATCC# CRL-1435), TDH (Raven proprietary prostate cancer
cell line), Hs746T (ATCC# HTB-135), NCI-N87 {ATCC# CRL-5822) and normal cells
from their respective tissues may be used to screen for monoclonal antibodies which are
specific for cancerous tissue. Primary, or low passage, cell cultures derived from normal
tissues from different organs, including but not limited to, kidney, ovary, breast, lung,
prostate, colon, kidney, skin, thyroid, aortic smooth muscle, and endothelial cells can be
used as negative controls. The cancerous or non-cancerous cells can be grown on glass
slides or coverslips, or on plastic surfaces, or prepared in a CellArray™, as described in
WO 01/43869, and screened for the binding of antibody using IHC as described above

for tissues. Alternatively, cells may be removed from the growth surface using non-
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Results Lung (squamous carcinoma) 1-3+ staining on 20% of tumor
(cytoplasmic and membrane); 3+ staining on fibroblasts and stroma; 2+

“%aj&j@gﬁgmnflammatory cells Lung (squamous carcinoma&%@@@%iﬂ&%m

on 90% of tumor (cytoplasmic and membrane); 1- 2+ staining on
endothelium; 3+ staining on fibroblasts; 1+ staining on stroma; 2-F
staining on inflammatory cells; 1+ staining on nerve Lung
(adenocarcinoma) 3+ staining on 10% of tumor (cytoplasmic); 2+ staining
on endothelium; 1+ staining on fibroblasts; 2+ staining on inflammatory
r&@?ﬁﬂﬁﬁﬁlﬁf&?@é‘%é?ﬁ&d?&ﬁd?ﬂéﬁ)tz%%wh@“aﬁ\wodag RIhBrAEsTiagiRC
fandifembrie depeibedinngeo A Shduth bl inee BxegtaimingromiibrGblasts
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MEmbIBDEk &30 SRR, 2 ARNIYL 8 AN P i 5"
1&%@%@? f?l;lojf(;(%gt gﬂ%rgjrlg aL%ther? ars‘.al d usi fl scent activated cell-
yZe USINE a fuorescent acuvateda ¢

© sorting (FACS) machine.

{01091 Several different detection systems may be utilized to detect binding of
antibodies to tissue section. Typically, immunohistochemistry involves the binding of a
primary antibody to the tissue and then a secondary antibody reactive against the
species from the primary antibody was generated and conjugated to a detectable marker
{e.g., horseradish peroxidase, HRP, or diaminobenzedine, DAB). One alternative
method that may be used is polyclonal mirror image complementary antibodies or
polyMICA. PolyMICA (polyclonal Mirror Image Complementary Antibodies)
technique, described by D.C. Mangham and P.G. Isaacson (Histopathology (1999)
35(2):129-33), can be used to test binding of primary antibodies {e.g., anti-TES7
antibodies) to normal and cancerous tissue. Several kinds of poly MICA™ Detection kits
are commercially available from The Binding Site Limited (P.O. Box 4073 Birmingham
B29 6AT England). Product No. HK004.D is a polyMICA™ Detection kit which uses
DAB chromagen. Product No. HK004.A is a polyMICA™ Detection kit which uses AEC
chromagen. Alternatively, the primary antibody may be directly labeled with the

detectable marker.

[0110] The first step in IHC screening to select for an appropriate antibody is the
binding of primary antibodies raised in mice (e.g., anti-TES7 antibodies) to one or more
immunogens (e.g., cells or tissue samples). In one embodiment, the tissue sample is
sections of frozen tissue from different organs. The cells or tissue samples can be either
Cancerous of Nnon-cancerous.

[0111] Frozen tissues can be prepared, sectioned, with or without fixation, and IHC
performed by any of a number of methods known to one familiar with the art. See, for
example, Stephan et al. Dev. Biol. 212: 264-277 (1999), and Stephan et al. Endocrinology
140: 5841-54 (1999).

V. Methods of characterizing anti-TES7 antibodies

{0112} Several methods can be used to characterize anti-TES7 antibodies. One method

is to identify the epitope to which it binds. Epitope mapping is commercially available
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Breast (infiltrating ductal carcinoma) 3+ staining on 80% of tumor
(cytoplasmic and membrane); 1+ staining on smooth muscle; 3+ staining

on fibroblasts; 1+ staining on inflammatory cells. Breast (infiltrating ductal

Wga%eé?ﬁlé)?ﬁg313+ staining on 100% of tumor (cytoplasmic and hiér 3%3?3628

1+ staining on endothelium, stroma, nerve and inflammatory cells; 3+
staining on fibroblasts Breast (infiltrating ductal carcinoma) 3+ staining on
80% of tumor (cytoplasmic and membrane); 2+ staining on fibroblasts; 1+

staining on stroma and inflammatory cells Colon adenocarcinoma
sy we CoBrraderyeainBeraran 3yssminfis brrBoyd dPRIMGH Lelystad,

Toytoplasinid)). Fpistaining singand dthekidn, dibroblasts angdnflammiatonn
SRUIBED SEANINY: Ak STRNARIGAI0R-AdeNEEA CIHIMA; ¢, contained in a single
stretch of amino acids, or a conformational epitope formed by a three-dimensional
interaction of amino acids that may not necessarily be contained in a single stretch.
Peptides of varying lengths (e.g., at least 4-6 amino acids long) can be isolated or
synthesized (e.g., recombinantly) and used for binding assays with anti-TES7 antibody. -
The epitope to which anti-TES7 antibody binds can be determined in a systematic
screening by using overlapping peptides derived from the extracellular sequence and
determining binding by anti-TES7 antibody. .
[0113] Yet another method that can be used to characterize an anti-TES7 antibody is to
use competition assays with other antibodies known to bind to the same antigen, i.e.,
TES7 to determine if anti-TES7 antibodies binds to the same epitope as other antibodies.
Examples of commercially ayailable antibodies to TES7 may be available and may be
identified using the binding assays taught herein. Competition assays are well known
to those of skill in the art, and such procedures and Hlustrative data are detailed further
in the Examples. Anti-TES7 antibodies can be further characterized by the tissues, type

of cancer or type of tumor to which they bind.

[0114] Another method of characterizing anti-TES7 antibodies is by the antigen to
which it binds. Anti-TES7 antibodies were used in Western blots with cell lysates from
various human cancers. As is known to one of skill in the art, Western blotting can
involve rurming cell lysates and/or cell fractions on a denaturing or non-denaturing gel,
transferring the proteins to nitrocellulose paper, and then probing the blot with an
antibody (e.g., anti-TES7 antibody) to see which proteins are bound by the antibody.
This procedure is detailed further in Example 4. TES7 is associated with various human
cancers of different tissues including, but not limited to colon, breast, OVary, pancreas

and lung. Further description of TES7 is given in Examples 5 and 6.

VI Methods of diagnosing cancer using anti-TES7 antibodies and TES7 modulgtors

{0115} Monoclonal antibodies to TES7 made by the methods disclosed herein may be
used to identify the presence or absence of cancerous cells in a variety of tissues,
including but not limited to, ovary, breast, lung, prostate, colon, kidney, pancreas, skin,
thyroid, brain, heart, liver, stomach, nerve, blood vessels, bone, and upper digestive
tract, for purposes of diagnosis. Monoclonal antibodies to TES7 made by the methods

disclosed herein may also be used to identify the presence or absence of cancerous cells,
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1-3+ staining on 60% of tumor (cytoplasmic and membrane); 3+ staining
on endothelium and fibroblasts; 2+ staining on stroma and inflammatory
cells Colon adenocarcinoma 1+ staining on 20% of tumor (cytoplasmic);
‘§§ 23({%%}%39% fibroblasts, stoma, and inflammatory cells; 1+R&a1kirgiG§23620
endothelium Prostate carcinoma 3+ staining on 60% of tumor
(cytoplasmic and membrane); 2+ staining on fibroblasts; 1+ staining on
endothelium, stroma and inflammatory cells Prostate carcinoma 2-3+
staining on 80% of tumor (cytoplasmic and membrane) Prostate
gafeinomiaht:s# sthiring onc8RYnpithlver (tytdplasthicancnmemirane);.
Budbtainingiog eugdatheliurs andtaflammatgpncslisrdanle: s.distibytion of
Tdemé incqxpandad 9@{@3&@&&5@%% %@%@&%{&Q&&hﬁl%@}éﬁ Such detection

may be effected by FACS analysis using standard methods commonly used in the art.

[8116] Tﬁese uses can involve the formation of a complex between TES7 and an
antibody that binds specifically to TES7. Examples of such antibodies include but are
not limited to those anti-TES7 monoclonal antibodies produced by the hybridoma
deposited in the ATCC with the designation PTA# 7093, The formation of such a
complex can be in vitro or in vive. Without being bound by theory, monoclonal anfibody
anti-TES7 can bind to TES7 through the extracellular domain of TES7 and may then be

internalized.

{0117] In a preferred embodiment of the diagnostic methods of this invention, the
antibody bears a detectable label. Examples of labels that may be used include a

radioactive agent or a fluorophore, such as fluoroisothiocyanate or phycoerythrin.

[0118] As with other known antibodies used commercially for diagnostic and
therapeutic purposes, the target antigen of this invention is broadly expressed in normal
tissue. It is also up regulated in some tumors. Therefore, the particular dosages and
routes of delivery of the antibodies of this invention as used for diagnostic or
therapeutic agents will be tailored to the particular tumor or disease state at hand, as

well as to the particular individual being treated.

[0119] One method of using the antibodies for diagnosis is in vivo tumor imaging by
linking the antibody to a radicactive or radioopaque agent, administering the antibody
to the individual and using an x-ray or other imaging machine to visualize the
localization of the labeled antibody at the surface of cancer cells expressing the antigen.
The antibody is administered at a concentration that promotes binding at physiological

conditions.

{0126] In vitro techniques for detection of TES7 are routine in the art and inciude
enzyme linked immunosorbent assays (ELISAs), immunoprecipitations,
immunofluorescence, enzyme immunoassay (EIA}, radioimmunoassay (RIA), and

Western blot analysis.

[0121] In aspects of this invention, methods of radioimaging of tumors or neoplasms, or
of measuring the effectiveness of a method of treatment with a radiolabelled antibody,
comprising the step of administering a radiolabelled, tumor-specific antibody to an
individual following the practice of this invention. The radiolabelled antibody may be a

monoclonal or polyclonal antibody comprising a radiolabel, preferably selected from the
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Tissue Type Results Prostate Adenocarcinoma 23/27 tissue samples
were positive (85%) Benign Prostatic Hypertrophy 8/12 tissue samples

WEIRPRSItME (67%) Pancreatic Carcinoma: Epithelium 6/13 igg%ﬁ% 00T/023620
samples were positive (46%) Pancreatic Carcinoma: Stroma & b 06d

vessels 11/13 tissue samples were positive (85%) Normal Pancreas:
Acini/ islets 1/4 tissue samples were positive (25%) Normal Pancreas:
Fibrosis/interstitial tissue

group consisting of Technetium-99m, Indium-111, lodine-131, Rhenium-186, Rhenium-
188, Samarium-153, Lutetium-177, Copper-64, Scandium-47, Yttrium-90. Monoclonal
antibodies labeled with therapeutic radionuclides such as Todine-131, Rhenium-188,
Holmium-166, Samarium-153 and Scandium-47, which do not compromise the
immunoreactivity of antibodies and are not broken down in vivo, are especially
preferred. The person skilled in the art will appreciate that other radiocactive isotopes
are known, and may be suitable for specific applications. The radioimaging may be
conducted using Single Photon Emission Computer Tomography (SPECT), Position
Emission Tomography (PET), Computer Tomography {CT) or Magnetic Resonance
Imaging (MRI). Correlative imaging, which permits greater anatomical definition of

location of metastases located by radioimmunoimaging, is also contemplated.

18122] In other methods, the cancerous cells are removed and the tissue prepared for
immunohistochemistry by methods well known in the art (e.¢., embedding in a freezing
compound, freezing and sectioning, with or without fixation; fixation and paraffin
embedding with or without various methods of antigen retrieval and counterstaining).
The monoclonal antibodies may also be used to identify cancerous cells at different
stages of development. The antibodies may also be used to determine which
individuals’ tumors express the antigen on their surface at 2 pre-determined level and
are thus candidates for immunotherapy using antibodies directed against said antigen.
The antibodies may recognize both primary and metastasizing cancers of the kidney,
ovary, prostate and pancreas and primary cancers of the lung that express TES7. As
used herein, detection may include qualitative and/or quantitative detection and may
include comparing the level measured to a normal cell for an increased level of

expression of TES7 in cancerous cells.

[6123] The invention also provides methods of aiding diagnosis of cancer (such as but
not limited to prostate, lung or kidney cancer) in an individual using any antibody that
binds to TES7 and any other methods that can be used determine the level of TES?
expression. As used herein, methods for “aiding diagnosis” means that these methods
assist in making a clinical determination regarding the classification, or nature, of
cancer, and may or may not be conclusive with respect to the definitive diagnosis.
Accordingly, a method of aiding diagnosis of cancer can comprise the step of detecting
the level of TES7 in a biological sample from the individual and /or determining the
level of TES7 expression in the sample. Antibodies recognizing the antigen or a portion

thereof may also be used to create diagnostic immunoassays for detecting antigen
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1/4 tissue samples were positive (25%) Table 6. Distribution of TES_? in
Human Fetal Tissues Tissue Type Fetal Tissue 10-12 weeks Fetal Tissue

18-22 weeks TES7 IHC Results TES7 IHC Results Adrenal
WO 2008/066691 PCT/IIS2007/623620

released or secreted from living or dying cancer cells in bodily fluids, including but not

limited to, blood, saliva, urine, pulmonary fluid, or ascites fluid.

[0124] Not all cells in 2 particular tumor of interest will express TES7, and cancerous
cells in other tissues may express TES?, thus an individual should be screened for the
presence or absence of TES? on cancerous cells to determine the usefulness of
immunotherapy in the individual. The anti-TES? antibodies made by the methods
disclosed herein may be used to determine whether an individual diagnosed with
cancer may be deemed a candidate for immunotherapy using antibodies directed
against TES7. In one embodiment, a cancerous tumor or a biopsy sample may be tested
for expression of TES7, using antibodies directed against TES7. Individuals with cancer
cells that express TES7 are suiteble candidates for immunotherapy using antibodies
directed against TES7. Staining with anti-TES7 antibody may also be used to distinguish

cancerpus tissues from normal tissues,

[0125] Methods of using anti-TES7 antibodies for diagnostic purposes are useful both
before and after any form of anti-cancer treatment, e.g., chemotherapy or radiation
therapy, to determine which tumors are most likely to respond to a given treatment,
prognosis for individual with cancer, tumor subtype or origin of metastatic disease, and

progression of the disease or response to treatment.

[8126] The compositions of this invention are also suitable for diagnosis of disease states
other than cancer, using the methods generally described above in application with
other diseased (non-cancerous) cells. Disease states suitable for use in the methods of
this invention include, but are not limited to, diseases or disorders associated with
inflammatory or autoimmune responses in individuals. The methods described above
may be used for modulating inflammatory or autoimmune responses in individuals.
Diseases and conditions resulting from inflammation and autoimmune disorders that
may be subject to diagnosis and/or treatment using the compositions and methods of
the invention include, by way of illustration and not of limitation, multiple sclerosis,
meningitis, encephalitis, stroke, other cerebral traumas, inflammatory bowel disease
including uicerative colitis and Crohn's disease, myasthenia gravis, lupus, rheumatoid
arthritis, asthma, acute juvenile onset diabetes, AIDS dementia, atherosclerosis,
nephritis, retinitis, atopic dermatitis, psoriasis, myocardial ischemia and acute

leukocyte-mediated lung injury.

{8127} 5till other indications for diagnostic and/or therapeutic use of antibodies and
other therapeutic agents of the invention include administration to individuals at risk of

organ or graft rejection. Over recent years there has been a considerable improvement
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1-2+ uniform staining on all layers Not Done Aorta & Great Vessels
Smooth muscle: 1+ uniform cytoplasmic staining Not Done Bladder

whiangifienal epithelium: 2+ uniform cytoplasmic staining NOtmﬁszt)(}WQmGM

in the efficiency of surgical techniques for tranépianting tissues and organs such as skin,
kidney, liver, heart, lung, pancreas and bone marrow. Perhaps the principal
outstanding problem is the lack of satisfactory agenis for inducing immunotolerance in
the recipient to the transplanted allograft or organ. When allogeneic cells or organs are
transplanted into a host (i.e., the donor and donee are different individuals from the
same species), the host immune system is likely to mount an immune response to
foreign antigens in the transplant thost-versus-graft disease) leading to destruction of

the transplanted tissue,

{8128} Uses described anywhere in this application for anti-TES7 antibodies also
encompass the use of other TES7 agonists, antagonists and modulators as described
hersin, In such embodiments, the TES? agonist, antagonist or other non-antibody
modulator is substituted for the TES7 antibody in the steps described, and alterations
within the scope of the ordinarily skilied practitioner are made to tailor the method to

the substituted TES7 modulatory composition.

[0129] Monoclonal antibodies to TES7 made by the methods disclosed herein may be
used to identify the presence or absence of human cancer stem cells in a variety of
tissues. Cancer stem cells (CSCs) have been hypothesized to play a role in tumor growth
and metastasis. Under this hypothesis, the CSCs provide a small, distinct subset of cells
within each tumor that are capable of indefinite self-renewal and of developing into the
more adult tumor celi(s) that are relatively limited in replication capacity. It has been
hypothesized that these cancer stem cells might be more resistant to chemotherapeutic
agents, radiation or other toxic conditions, and thus, persist after clinical therapies and
later grow into secondary tumors, metastases or be responsible for relapse. It has been
suggested that CSCs can arise either from 'normal’ tissue stem cells or from more
differentiated tissue progenitor cells. While supporting data for this hypothesis is strong
for hematopoietic stern and progenitor cells and hematopoietié fumors, less is known

about solid tumors and their respective CSCs.

[0130] Human cancer stem cells have several defining characteristics. Such
characteristics are described in US. patent application serial number 60/972,613 and are
hereby incorporated by reference. Monoclonal antibodies to cell surface targets on
cancer stem cells can be used to identify the presence or absence of cancer stem cells in a
variety of tissues. Examples of TES7 expression on a variety of cancer stem cells are
shown in Example 8 below. Monoclonal antibodies to TES? made by the methods
disclosed herein may also be used to identify the presence or absence of cancer stem

cells, or the level of cancer stem cells in a sample or tissue or in circulation after their
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Skin Epidermis: basal layer: 2+ uniform cytoplasmic staining; Capillaries &
Mesenchyme: 1-2+ uniform cytoplasmic staining Hair follicle /Outer layer:

wolsdAdalaining Small Intestine Mucosa: 1-2+ cytoplasm ag&%pgg&!mm 620
membrane (mostly in crypt) staining on 10-50% of cells Not Done

release from a solid tumor. Such circulating antigen may be an intact TES7 antigen, or a
fragment thereof that retains the ability to be detected according to the methods taught
herein. Such detection may be effected by FACS analysis using standard methods
commonly used in the art. In another embodiment, such detection may be effected by
immunohistochemical analysis of tissue samples using standard methods commenly

used in the art.

{0331] These uses can involve the formation of a complex between TES7 and an
antibody that binds specifically to TES7 on cancer stem cells. Examples of such
antibodies include but are not limited to those anti-TES7 monoclonal antibodies
produced by the hybridoma deposited in the ATCC with the designation PTA# 7093,
The formation of such a complex can be in vitro or in vive.

[6132] Uses described in this application that recite their use for anti-TES7 antibodies
aiso encompass the use of other TES7 agonists, antagonists and modulators as described
herein for the use of identification and treatment of cancer stem cells. In such
embodiments, anti-TES7 antibodies and other TES7 agonists, antagonists and
modulators are used for identification, diagnosis or therapeutic treatment of cancer stem
cells using similar methods described, and alterations within the scope of the ordinary
skilled practitioner are made to tailor the method to the identification/ diagnosis or

treatment of cancer stem cells.

VII. Compositions of this invention

{0133] This invention also encompasses compositions, including pharmaceutical
compositions, comprising anti-TES7 antibodies, polypeptides derived from anti-TES7
antibodies, polynucleotides comprising sequence encoding anti-TES? antibodies, and
other agents as described herein. As used herein, compositions further comprises one or
more antibodies, polypeptides and/or proteins that bind to TES7, TES7 agonists,
antagonists, modulators, and/or one or more polynucleotides comprising sequences

encoding one or more antibodies, polypeptides and proteins that bind to TES7.

[0134] The invention further provides for conjugates of any TES7 peptide agonist,
antagonist or modulator, and additional chemical structures that support the intended
function or functions of the particular TES7 peptide agonist, antagonist or modulator.
These conjugates include TES7 peptide agonist, antagonist or modulator covalently
bound to a macromeolecule such as any insoluble, solid support matrix used in the

diagnostic, screening or purification procedures discussed herein. Suitable matrix
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materials include any substance that is chemically inert, has high porosity and has large
numbers of functional groups capable of forming covalent linkages with peptide
ligands. Examples of matrix materials and procedures for preparation of matrix-ligand
conjugates are described in Dean et al. {eds) Affinity Chromatography: A Practical
Approach, IRL Press (1985); Lowe, "An Introduction to Affinity Chromatography”, in
Work et al. (eds) Laboratory Techniques in Biochemistry and Molecular Biology, Vol. 7,
Part I1, North-Holland (1979); Porath et al., "Biospecific Affinity Chromatography", in
Neurath et al. (eds), The Proteins, 3rd ed., Vol. 1, pp. 95-178 (1975); and Schott, Affinity
Chromatography, Dekker (1984).

[0135] Also provided herein are conjugates of TES7 peptide agonist, antagonist or

modulator and any reporter moiety used in the diagnostic procedures discussed herein.

[0136] The TES7 peptide agonist, antagonist or modulator agents, polypeptides and
proteins of this invention, including anti-TES7 antibodies, are further identified and
characterized by any (one or more) of the following criteria: (a) ability to bind to TES7
(including TES7 on cancer cells, including but not limited to prostate, lung, or kidney
cancer cells); (b} ability to competitively inhibits preferential binding of a known anti-
TES7 antibody to TES?, including the ability to preferentially bind to the same TES7
epitope to which the original antibody preferentially binds; (c} ability to bind to a
portion of TES7 that is exposed on the surface of a living cell in vitro or in vive; (d) ability
to bind to a portion of TES7 that is exposed on the surface of living cancer cells, such as
but not limited to prostate, lung or kidney cancer cells; {e) ability to deliver a
chemotherapeutic agent or detectable marker to cancerous cells (such as but not limited
to prostate, lung, or kidney cancer cells) expressing TES7; (£) ability to deliver a
therapeutic agent into cancerous cells (such as but not limited to prostate cancer cells)

expressing TES7.

[0137] In some embodiments, the antibody of the invention is an antibodyrthat is
produced by a host cell with a deposit number of ATCC No. PTA# 7093, or progeny
thereof. The present invention also encompasses various formulations of antibodies
produced by these deposited hybridomas and equivalent antibodies or polypeptide
fragments {(e.g., Fab, Fab’, F(ab’'),, Fv, Fc, etc.), chimeric antibodies, single chain (ScFv),
mutants thereof, fusion proteins comprising an antibody portion, humanized antibodies,
and any other modified configuration of any of these or equivalent antibodies that
comprises an antigen (TESY), recognition site of the required specificity. The invention
also provides human antibodies displaying one or more of the biological characteristics

of an anti-TES7 family member. The equivalent antibodies of the anti-TES7 family
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(including humanized antibodies and human antibodies), polypeptide fragments, and
polypeptides comprising any of these fragments are identified and characterized by any

{one or more) of the five criteria described above.

10138] Murine and exemplary humanized variable domain sequences of an anti-TES7
antibody are provided in Figures 11 and 12 (light chain and heavy chain, respectively).
These sequences are provided by way of illustration not limitation, and different
sequences as well as fragments and variants of the provided sequences, are
encompassed within the scope of this invention. In some embodiments, chimeric anti-
TES7 antibodies of this invention comprise the murine variable domain sequenices of
Figures 11 and 12.

[8139] In some embodiments, the antibodies, polypeptides and proteins of the invention
that bind to TES7 are antibodies, polypeptides and proteins that competitively inhibit
preferential binding of a herein-specified anti-TES7 antibody to TES7. In some
embodiments, the antibodies, the polypeptides and the proteins preferentially bind to
the same epitope on TES7 as the antibody mu-anti-TES7 preferentially binds.

[0140} Accordingly, the invention provides any of the following {or compositions,
including pharmaceutical compositions, comprising any of the following): (a) an
antibody produced by the host cell with a deposit number identified above or its
progeny; (b) a humanized form of such an antibody; (c) an antibody comprising one or
more of the light chain and for heavy chain variable regions of such an antibody; (d) a
chimeric antibody comprising variable regions homologous or derived from variable
regions of a heavy chain and a light chain of such an antibody, and constant regions
homologous or derived from constant regions of a heavy chain and a light chain of 2
human antibody; () an antibody comprising one or more of the light chain and /or
heavy chain CDRs {(at least one, two, three, four, five, or six} of such an antibody; (f) an
antibody comprising a heavy and/or a light chain of such an antibody; (g) a human
antibody that is equivalent to such an antibody. A humanized form of the antibody may
or may not have CDRs identical to that original antibody, or antibody produced by a
host cell with a deposit number identified above. Determination of CDR regions is well
within the skill of the art. In some embodiments, the invention provides an antibody
which comprises at least one CDR that is substantially homologous to at least one CDR,
at Jeast two, at least three, at least four, at least 5 CDRs of an antibody produced by one
of the above-identified deposited hybridomas (or, in some embodiments substantially
homologous to all 6 CDRs of one of these antibodies, or derived from one of these

antibodies), or antibody produced by the host cell with a deposit number identified
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above. Other embodiments include antibodies that have at least two, three, four, five, or
six CDR(s) that are substantially homologous to at least two, three, four, five or six CDRs
of an antibody produced from a hybridoma deposited as identified herein, or derived
from such an antibody. It is understood that, for purposes of this invention, binding
specificity and /or overall activity (which may be in terms of delivering a
chemotherapeutic agent to or into cancerous cells to reduce the growth and/or
proliferation of cancer cells, to induce apoptotic cell death in the cancer cell, to delay the
development of metastasis, and/or treating palliatively) is generally refained, although
the extent of activity may vary compared to an antibody produced by a deposited
hybridoma (may be greater or lesser). The invention also provides methods of making
any of these antibodies. Methods of making antibodies are known in the art and are

described herein,

[6141] The invention also provides polypeptides comprising an amino acid sequence of
the antibodies of the invention. In some embodiments, the polypeptide comprises one
or more of the light chain and/or heavy chain variable regions of the antibody. In some
embodiments, the polypeptide comprises one or more of the light chain and/ or heavy
chain CDRs of the antibody. In some embodiments, the polypeptide comprises three
CDRs of the light chain and/or heavy chain of the antibody. In some embodiments, the
polypeptide comprises an amino acid sequence of the antibody that has any of the
following: at least 5 contiguous amino acids of a sequence of the original antibody, at
least & contiguous amino acids, at least about 10 contiguous amino acids, at least about
15 contiguous amino acids, at least about 20 contiguous amino acids, at least about 25
contiguous amino acids, at least about 30 contiguous amino acids, wherein at least 3 of
the amino acids are from a variable region of the antibody. In one embodiment, the
variable region is from a light chain of the original antibody. In another embodiment,
the variable region is from a heavy chain of the antibody. In another embodiment, the 5
(or more) contiguous amino acids are from a complementarity-determining region
(CDR) of the antibody.

{0142] In some embodiments of this invention, cells of this invention that express TES?,
a portion of TES7, anti-TES7 antibodies or other TES7-binding polypeptides of this
invention are administered directly to an individual to modulate their in vivo TES?

biological activity.

VI Methods of using TES7 modulators and anti-TES7 antibodies for theraveitic purposes
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[0143] Monoclonal antibodies to TES7 may be used for therapeutic purposes in
individuals with cancer or other diseases. Therapy with anti-TES7 antibodies can
involve formation of complexes both in vitro and in vivo as described above. In one
embediment, monoclonal antibody anti-TES7 can bind to and reduce the proliferation of
cancerous cells. It is understood that the antibody is administered at a concentration
that promotes binding at physiological (e.g., in vivo) conditions. In another embodiment,
monocional antibodies to TES7 can be used for immunotherapy directed at cancerous
cells of different tissues such as colon, lung, breast, prostate, ovary, pancreas, kidney
and other types of cancer such as sarcoma, In another embodiment, monocional
antibody anti-TES7 alone can bind to and reduce cell division in the cancer cell. In
another embodiment, monoclonal antibody anti-TES7 can bind to cancerous cells and
delay the development of metastasis. In yet another embodiment, an individual with
cancer is given palliative treatment with anti-TES7 antibody. Palliative treatment of a
cancer individual involves treating or lessening the adverse symptoms of the disease, or
iatrogenic symptoms resulting from other treatments given for the disease without
directly affecting the cancer progression. This includes treatments for easing of pain,
nutritional support, sexual problems, psychological distress, depression, fatigue,

psychiatric disorders, nausea, vomiting, etc.

[0144] In such situations, the anti-TES7 antibody may be administered with agents that
enhance or direct an individual's own immune response, such as an agent that
strengthens ADCC.

[6145] In yet another embodiment, anti-TES7 antibody be conjugated to or associated
with a radioactive molecule, toxin (¢.g., calicheamicin), chemotherapeutic molecule,
liposomes or other vesicles containing chemotherapeutic compounds and administered
to an individual in need of such treatment to target these compounds to the cancer cell
containing the antigen recognized by the antibody and thus eliminate cancerous or
diseased cells. Without being limited to any particular theory, the anti-TES? antibody is
internalized by the cell bearing TES7 at its surface, thus delivering the conjugated
moiety to the cell to induce the therapeutic effect. In yet another embodiment, the
antibody can be employed as adjuvant therapy at the time of the surgical removal of 2
cancer expressing the antigen in order to delay the development of metastasis. The
antibody can also be administered before surgery (necadjuvant therapy) in an
individual with a tumor expressing the antigen in order to decrease the size of the tumor
and thus enable or simplify surgery, spare tissue during surgery, and/or decrease the

resulting disfipurement.
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{0146} Cell cycle dosing is contemplated in the practice of this invention. In such
embodiments, a chemotherapeutic agent is used to synchronize the cell cycle of the
tumnor or other target diseased cells at a pre-determined stage. Subsequently,
administration of the anti-TES7 antibody of this invention (alone or with an additional
therapeutic moiety) is made. In alternative embodiments, an anti-TES7 antibody is used
to synchronize the cell cycle and reduce cell division prior to administration of a second
round of treatment; the second round may be administration of an anti-TES7 antibody

and/or an additional therapeutic moiety,

{0147} Chemotherapeutic agents include radioactive molecules, toxins, also referred to
as cytotoxins or cytotoxic agents, which includes any agent that is detrimental to the
viability of cancerous cells, agents, and liposomes or other vesicles containing
chemotherapeutic compounds. Examples of suitable chemotherapeutic agents include
but are not limited to 1-dehydrotestosterone, 5-fluorouracil decarbazine, 6-
mercaptopurine, 6-thioguanine, actinomycin D, adriamycin, aldesleukin, alkylating
agents, allopurinol sodium, altretamine, amifostine, anastrozole, anthramycin (AMC)),
anti-mitotic agents, cis-dichlorodiamine platinum (I} (DDP) cisplatin), diamino dichloro
platinum, anthracyclines, antibiotics, antimetabolites, asparaginase, BCG live
(intravesical), betamethasone sodium phosphate and betamethasone acetate,
bicalutamide, bieomycin sulfate, busulfan, calcium leucouorin, calicheamicin,
capecitabine, carboplatin, lomustine (CCNU), carmustine (BSNU), Chlorambucil,
Cisplatin, Cladribine, Colchicin, conjugated estrogens, Cyclophosphamide,
Cyclothosphamide, Cytarabine, Cytarabine, cytochalasin B, Cytoxan, Dacarbazine,
Dactinomycin, dactinomycin (formerly actinomyecin), daunirubicin HCL, daunorucbicin
citrate, denileukin diftitox, Dexrazoxane, Dibromomannitol, dihydroxy anthracin dione,
Docetaxel, dolasetron mesylate, doxorubicin HCL, dronabinol, E. coli L-asparaginase,
emetine, epoetin alfa, Erwinia L-asparaginase, esterified estrogens, estradiol,
estramustine phosphate sodium, ethidium bromide, ethiny] estradiol, etidronate,
etoposide citrororum factor, etoposide phosphate, filgrastim, floxuridine, fluconazole,
fludarabine phosphate, fluorouracil, flutamide, folinic acid, gemcitabine HCL,
glucocorticoids, goserelin acetate, gramicidin D, granisetron HCL, hydroxyurea,
idarubicin HCL, ifosfamide, interferon alfa-2b, irinotecan HCL, letrozole, leucovorin
calcium, leuprolide acetate, levamisole HCL, lidocaine, lomustine, maytansinoid,
mechlorethamine HCL, medroxyprogesterone acetate, megestrol acetate, melphaian
HCL, mercaptipurine, mesna, methotrexate, methyltestosterone, mithramycin,

mitomycin C, mitotane, mitoxantrone, nilutamide, octreotide acetate, ondansetron HCL,
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paclitaxel, pamidronate disodium, pentostatin, pilocarpine HCL, plimycin, polifeprosan
20 with carmustine implant, porfimer sodium, procaine, procarbazine HCL,
propranolol, rituximab, sargramostim, streptozotocin, tamoxifen, taxol, teniposide,
tenoposide, testolactone, fetracaine, thioepa chlorambucil, thioguanine, thiotepa,
topotecan HCL, toremifene citrate, trastuzumab, tretinoin, valrubicin, vinblastine

sulfate, vincristine sulfate, and vinorelbine tartrate.

[0148] In a preferred embodiment, the cytotoxin is especially effective in dividing or
rapidly dividing cells, such that non-dividing cells are relatively spared from the toxic

effects.

[61498] The antibodies of the invention can be internalized within the diseased or
carcinoma cells to which they bind and are therefore particularly useful for therapeutic
applications, for example, delivering into the cells toxins that need to be internalized for
their adverse activity. Examples of such toxins include, but not limited to, saporin,

calicheamicin, auristatin, and maytansinoid.

[0156] The antibodies or polypeptides of the invention can be associated (including
conjugated or linked) to a radioactive molecule, a toxin, or other therapeutic agents, or
to liposomes or other vesicles containing therapeutic agents covalently or non-
covalently, directly or indirectly. The antibody may be linked to the radioactive
molecule, the toxin, or the chemotherapeutic molecule at any location along the

antibody so long as the antibody is able to bind its target TES7.

[0151] A toxin or a chemotherapeutic agent may be administered concurrently with
(before, after, or during administration), or coupled (e.g, covalently bonded) to a
suitable menoclonal antibody either directly or indirectly (e.g., via a linker group, or,
alternatively, via a linking molecule with appropriate attachment sites, such as a
platform molecule as described in U.S. patent 5,552,391). The toxin and
chemotherapeutic agent of the present invention can be coupled directly to the
particular targeting proteins using methods known in the art. For example, a direct
reaction between an agent and an antibody is possibie when each possesses a
substituent capable of reacting with the other. For example, a nucleophilic group, such
as an amino or sulfhydryl group, on one may be capable of reacting with a carbonyl-
containing group, such as an anhydride or an acid halide, or with an alkyl group

containing a geod leaving group (e.g., a halide) on the other.

{0152} The antibodies or polypeptides can also be linked to a chemotherapeutic agent
via a microcarrier. Microcarrier refers to a biodegradable or a non-biodegradable

particle which is insoluble in water and which has a size of less than about 150, 120 or
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5,25, 2 or 1.5 pm. Microcarriers include “nanocarriers”, which are microcartiers have a
size of less than about 1 pm, preferably less than about 500 nm. Such particles are
known in the art. Solid phase microcarriers may be particles formed from biocompatible
naturally occurring polymers, synthetic polymers or synthetic copolymers, which may
include or exclude microcarriers formed from agarose or cross-linked agarose, as well ag
other biodegradable materials known in the art. Biodegradable solid phase
rnicrocarriers may be formed from polymers which are degradable {e.g., poly(lactic
acid), poly(glycolic acid) and copolymers thereof) or erodible {e.g., poly(ortho esters
such as 3,9-diethylidene-2,4,8,10-tetraoxaspirof5.5jundecane {DETOSU) or
poly(anhydrides), such as poly(anhydrides) of sebacic acid) under mammalian
physiological conditions. Microcarriers may also be liquid phase (e.g., oil or lipid based),
such liposomes, iscoms (immune-stimulating complexes, which are stable complexes of
cholesterol, and phospholipid, adjuvant-active saponin) without antigen, or droplets or
micelles found in oil-in-water or water-in-oil emulsions, provided the liquid phase
microcarriers are biodegradable. Biodegradable liquid phase microcarriers typically
incorporate a biodegradable oil, a number of which are known in the art, including
squalene and vegetable oils. Microcarriers are typically spherical in shape, but
microcarriers that deviate from spherical shape are also acceptable {e.g., ellipsoid, rod-
shaped, etc.). Due to their insoluble nature (with respect to water), microcarriers are

filterable from water and water-based (aqueous) solutions.

[6153] The antibody or polypeptide conjugates of the present invention may include a
bifunctional linker that contains both a group capable of coupling to a toxic agent or
chemotherapeutic agent and a group capable of coupling to the antibody. A linker can
function as a spacer to distance an antibody from an agent in order to avoid interference
with binding capabilities. A linker can be cleavable or non-cleavable. A linker can also
serve to increase the chemical reactivity of a substituent on an agent or an antibody, and
thus increase the coupling efficiency. An increase in chemical reactivity may also
faciiitate the use of agents, or functional groups on agents, which otherwise would not
be possible. The bifunctional linker can be coupled to the antibody by means that are
known in the art. For example, a linker containing an active ester moiety, such as an N-
hydroxysuccinimide ester, can be used for coupling to lysine residues in the antibody
via an amide linkage. In another example, a linker containing a nucleophilic amine or
hydrazine residue can be coupled to aldehyde groups produced by glycolytic oxidation

of antibody carbohydrate residues. In addition to these direct methods of coupling, the
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[01941 Immunohistochemistry results were obtained using CellArrayTM
technology, as described in WO 01/43869. Cells from different established
cell lines were removed from the growth surface without using proteases,
%gww%ﬁ‘?a‘embedded in OCT compound. The cells were frEZ&fLak}7/623620
sectioned, then stained using a standard IHC protocol. 101951 Results of
the binding of the mu-anti-TES7 antibody to various established human
normal and tumor cell lines are compiled for convenience in Table 7.
Table 7. Immunocytochemistry results-TES7 Cell line ATCOt Organ Cell
Type ReactivitiecGetbupled to the antibody by means of an intermediate carrier such

as an aminodextran. In these embodiments the modified lirkage is via either lysine,
carbohydrate, or an intermediate carrier. In one embodiment, the linker is coupled site-
selectively to free thiol residues in the protein. Moieties that are suitable for selective
coupling to thiol groups on proteins are well known in the art. Examples include
disulfide compounds, a-halocarbonyl and a-halocarboxyl compounds, and maleimides.
When a nucleophilic amine function is present in the same molecule as an a-halo
carbonyl or carboxyl group the potential exists for cyclization to occur via
intramolecular alkylation of the amine. Methods to prevent this problem are well
known to one of ordinary skill in the art, for example by preparation of molecules in
which the amine and ¢-halo functions are separated by inflexible groups, such as aryl
groups or trans-alkenes, that make the undesired cyclization stereochemically
distavored. See, for example, U.5. Patent No. 6,441,163 for preparation of conjugates of

maytansinoids and antibody via a disulfide moiety.

[0134] Ore of the cleavable linkers that can be used for the preparation of antibody-
drug conjugates is an acid-labile linker based on cis-aconitic acid that takes advantage of
the acidic environment of different intracellular compartments such as the endosomes
encountered during receptor mediated endocytosis and the lysosomes. See, for
example, Shen et al,, Biochem. Biophys. Res. Commun, 102:1048-1054 (1981) for the
preparation of conjugates of daunorubicin with macromolecular carriers; Yang et al., J.
Natl. Canc. Inst, 80:1154-1159 (1988} for the preparation of conjugates of daunorubicin to
an anti-melanoma antibody; Dillman et al.,, Cancer Res. 48:6097-6102 (1988) for using an
acid-labile linker in a similar fashion to prepare conjugates of daunorubicin with an anti-
T cell antibody; Trouet et al., Proc. Natl. Acad. Sci. 79:626-629 (1982) for linking
daunorubicin to an antibody via a peptide spacer arm.

{0155] An antibody (or polypeptide) of this invention may be conjugated (linked) to a
radioactive molecule by any method known to the art. For a discussion of methods for
radiolabeling antibody see "Cancer Therapy with Monoclonal AntibodiesT”, D. M.
Goldenberg ed. (CRC Press, Boca Raton, 1995}

[0156] Alternatively, an antibody can be conjugated to a second antibody to form an
antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980. The
formation of cross-linked antibodies can target the immune system to specific types of

cells, for example, cancer or diseased cells expressing TES7.

[0157] This invention also provides methods of delaying development of metastasis in

an individual with cancer (including, but not limited to, prostate, lung, or kidney cancer)
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using an anti-TES? antibody or other embodiments that bind to TES7 in combination
with a chemotherapeutic agent, or linked to a chemotherapeutic agent. In some
embodiments, the antibody is a humanized or chimeric form of a non-human anti-TESY

antibody.

[G158] In yet another embodiment, the antibody can be employed as adjuvant therapy
at the time of the surgical removal of a cancer expressing the antigen in order to delay
the development of metastasis. The antibody or antibody associated with a
chemotherapeutic agent can also be administered before surgery {neoadjuvant therapy)
in an individual with a tumor expressing the antigen in order to decrease the size of the
tumor and thus enable or simplify surgery, spare tissue during surgery, and/or decrease

the resulting disfigurement.

{0159] In yet another embodiment, any of the TES7 binding embodiments described
herein can bind to TES7-expressing cancerous cells and induces an active immune
response against the cancerous cells expressing TES7. In some cases, the active immune
response can cause the death of the cancerous cells (e.g., antibody binding to cancer cells
inducing apoptotic cell death), or inhibit the growth (e.g., block cells cycle progression)
of the cancerous cells. In other cases, any of the novel antibodies described herein can
bind to cancerous cells and antibody dependent cellular cytotoxicity (ADCC) can
eliminate cancerous cells to which anti-TES7 binds. Accordingly, the invention provides
methods of stimulating an immune response comprising administering any of the

compositions described herein.

[0160] In some cases, antibody binding can also activate both celiular and humoral
immune responses and recruit more natural killer cells or increased production of
cytokines (e.g., IL-2, IFN-gamma, IL-12, TNE-alpha, TNF-beta, etc.) that further activate
an individual’s immure system to destroy cancerous cells. In yet another embodiment,
anti-TES7 antibodies can bind to cancerous cells, and macrophages or other phagocytic

cell can opsonize the cancerous cells.

[0161] Various formulations of anti-TES? antibodies or fragments thereof may be used
for administration. In some embeodiments, anti-TESY antibodies or fragments thereof
may be administered neat. In addition to the pharmacologically active agent, the
compositions of the present invention may contain suitable pharmaceutically acceptable
carriers comprising excipients and auxiliaries that are well known in the art and are
relatively inert substances that facilitate administration of a pharmacologically effective
substance or which facilitate processing of the active compounds into preparations that

can be used pharmaceutically for delivery to the site of action. For example, an excipient
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. can give form or consistency, or act as a diluent. Suitable excipients include but are not
limited to stabilizing agents, wetting and emulsifying agents, salts for varying

osmolarity, encapsulating agents, buffers, and skin penetration enthancers.

{0162] Suitable formulations for parenteral administration include aqueous solutions of
the active compounds in water-soluble form, for example, water-soluble salts. In
addition, suspensions of the active compounds as appropriate for oily injection
suspensions may be administered. Suitable lipophilic solvents or vehicles include fatty
oils, for examnple, sesame oil, or synthetic fatty acid esters, for example, ethyl ocleate or
triglycerides. Agueous injection suspensions may contain substances that increase the
viscosity of the suspension and include, for example, sodium carboxymethyl cellulose,
sorbito], and /or dextran. Optionally, the suspension may also contain stabilizers.

Liposomes can also be used to encapsulate the agent for delivery into the cell.

[0163] The pharmaceutical formulation for systemic administration according to the
invention may be formulated for enteral, parenteral or topical administration. Indeed,
all three types of formulation may be used simultaneously to achieve systemic
administration of the active ingredient. Excipients as well as formulations for parenteral
and nonparenteral drug delivery are set forth in Remington, The Science and Practice of
Pharmacy 20th Ed. Mack Publishing (2000).

[8164] Suitable formulations for oral administration include hard or soft gelatin
capsules, pills, tablets, including coated tablets, elixirs, suspensions, syrups or

inhalations and controlled release forms thereof.

[0165} Generally, these agents are formulated for administration by injection (e.g.,
intraperitoneally, intravenously, subcutaneously, intramuscularly, etc.), although other
forms of administration {e.g., oral, mucosal, etc) can be also used. Accordingly, anti-
TES7 antibodies are preferably combined with pharmaceutically acceptabie vehicles

such as saline, Ringer's solution, dextrose solution, and the like.

[0166] The particular dosage regimen, i.e., dose, timing and repetition, will depend on
the particular individual and that individual's medical history. Generally, a dose of at
least about 100 ug/kg body weight, more preferably at least about 250 ug/kg body
weight, even more preferably at least about 750 ug/kg body weight, even more
preferably at least about 3 mg /kg body weight, even more preferably at least about 5
mg /kg body weight, even more preferably at least about 10 mg/kg body weight is

administered.

[8167} Empirical considerations, such as the half-life, generally will contribute to the
determination of the dosage. Antibodies, which are compatible with the human
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immune system, such as humanized antibodies or fully human antibodies, may be used
to prolong haif-life of the antibody and to prevent the antibody being attacked by the
host's immune system. Frequency of administration may be determined and adjusted
over the course of therapy, and is based on reducing the number of cancerous cells,
maintaining the reduction of cancerous cells, reducing the proliferation of cancerous
cells, or delaying the development of metastasis. Alternatively, sustained continuous
release formulations of anti-TES7 antibodies may be appropriate. Various formulations

and devices for achieving sustained release are known in the art.

[#168] In one embodiment, dosages for anti-TES7 antibodies may be determined
empirically in individuals who have been given one or more administration(s).
Individuals are given incremental dosages of an anti-TES7 antibody. To assess efficacy
of anti-TES7 antibodies, a marker of the specific cancer disease state can be followed.
These include direct measurements of tumor size via palpation or visual observation,
indirect measurement of tumor size by x-ray or other imaging techniques; an
improvement as assessed by direct tumor biopsy and microscopic examination of the
tumor sample; the measurement of an indirect tumor marker {e.g., PSA for prostate
cancer), a decrease in pain or paralysis; improved speech, vision, breathing or other
disability associated with the tumor; increased appetite; or an increase in quality of life
as measured by accepted tests or prolongation of survival, It will be apparent to one of
skill in the art that the dosage will vary depending on the individual, the type of cancer,
the stage of cancer, whether the cancer has begun to metastasize to other location in the

individual, and the past and concurrent treatments being used.

{0169] Other formulations include suitable delivery forms known in the art including,
but not limited to, carriers such as liposomes. See, for example, Mahato et al. (1997)
Pharm. Res. 14:853-859. Liposomal preparations include, but are not limited to,

cytofecting, multilamellar vesicles and unilamellar vesicles.

[8178] In some embodiments, more than one antibody may be present. The antibodies
can be monaclonal or polycional. Such compositions may contain at least one, at least
two, at least three, at least four, at least five different antibodies that are reactive against
carcinomas, adenocarcinomas, sarcomas, or adenosarcomas. Anti-TES7 antibody can be
admixed with one or more antibodies reactive against carcinomas, adenocarcinomas,
sarcomas, or adenosarcomas in organs including but not limited to ovary, breast, lung,
prostate, colon, kidney, skin, thyroid, bone, upper digestive tract, and pancreas. In one

embodiment, a mixture of different anti-TES? antibodies is used. A mixture of
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antibodies, as they are often denoted in the art, may be particularly useful in treating a

broader range of population of individuals.

i0171] The following examples are provided to illustrate, but not to limit, the invention.

EXAMPLES
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Exomple 1. Preparation of human fetal festis cells as en immunogen

{8172] Human fetal festes of gestational age between 10 to 18 weeks were obtained from
Advanced Biosciences Research at Alameda County, California. Testes were procured
and shipped to the lab in tissue culture medium on wet ice. Immediately upon arrival,
the testes were transferred to wash medium (F12/DME (1:1)). The testes were minced
into 1 mm cubes with surgical scissors in a 100 mm dry culture dish. The tissue pieces
were plated in 10 mi of a defined serum-free medium, herein referred to as testis

medium.

[6173] The medium used for this example contained the following components at the
indicated final concentrations: F12/DME {1:1}, Insulin, 10 ug/ml, Transferrin, 100
mg/ml, EGF, 50 ug/ml, Ethanolamine, 107 M, Phosphoethanolamine, 10° M,
Tritodothyronine (T3), 10” M, Selenium, 2.5 x 10° M, Vitamin E, 5 pg/ml, and
Gentamycin, 100 ug/ml. While a variety of commonly used cell culture media may be
used in the practice of this invention, presently preferred embodiments use serum-free

based cell culiure media.

[0274] The tissue pieces were transferred into a 15 ml centrifuge tube and the tissue
pieces were centrifuged at 1000xg for 5 minutes. The tissue pieces were resuspended in
testis medium, penicillin/streptomycin (1x) and collagenase/ dispase (0.1%) and
incubated at 4°C overnight. The following day, centrifuge the digested tissue pieces
were centrifuged at 1000xg for 5 minutes and washed twice with testis medium. The
pellet was resuspended in 10 ml testis medium and cultured in fibronectin-precoated 10

cm plates.

[0175] To harvest the cells, the cell monolayers were rinsed once with calcium- and
magnesium-free Hanks saline solution, incubated with Accutase {(eBioscience) in Hanks
saline solution at 37°C for 15 minutes. The cells were detached from the culture surface
by gentle pipetting. The cell suspension was pelleted by centrifugation at 1000xg for 5
minutes. The supernatant was removed and ceils were resuspended in serum-free

medium with non-denaturing adjuvant as appropriate.

Example 2. Generation of monocional antibodies

[6176] A non-denaturing adjuvant (Ribi, R730, Corixa, Hamilton MT) was rehydrated
to 2 ml in phosphate buffered saline. 100 i of this rehydrated adjuvant was then gently
mixed with some of the cell pellet from Example 1 to be used for immunization.
Approximately 10° human fetal testis cells per mouse were injected into Balb/ ¢ mice via

footpad, approximately once or twice a week. The precise immunization schedule is as
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follows: Day zero, immunization pius Ribi. Day 3, immunization plus Ribi. Day 7,
immunization plus Ribi. Day 24, immunization minus Ribi. Day 29, immunization
minus Ribi. Day 32, immunization minus Ribi. Day 36, immunization minus Ribi. Day
44, immunization minus Ribi. Day 51, immunization minus Ribi. Day 69, bleed for titer
test. Day 71, immunization pius Ribi. Day 74, immunization plus Ribi. Day 81,
immunization plus Ribi. Day 91, prefusion boost {no Ribi). Day 104, harvest nodes for

fusion.

10177} At Day 69, a drop of blood was drawn from the tail of each immunized animal to
test the titer of antibodies against human fetal kidney cells using FACS analysis. When
the titer reached at least 1:2000, the mice were sacrificed using CO, followed by cervical

dislocation. Lymph nodes were harvested for hybridoma preparation.

[6178] Lymphocytes from mice were fused with the mouse myeloma line X63-Ag8.653
using 35% polyethylene glycol 4000. On day 10 following the fusion, the hybridoma
supernatants were screened for the presence of human fetal kidney cells- specific
monoclonal antibodies by fluorescence activated cell sorting (FACS), Conditioned
medium from each hybridoma was incubated for 30 minutes with an aliquot of human
fetal kidney cells. After incubation, the cell samples were washed, resuspended in 0.1
ml diluent and incubated with 1 ug/mi of FITC conjugated F(ab’)2 fragment of goat
anti-mouse IgG for 30 min at 4°C. The cells were washed, resuspended in 0.2 m] FACS
diluent and analyzed using a FACScan cell analyzer (Becton Dickinson; San Jose, CA).
Hybridoma clones were selected for further expansion, cloning, and characterization
based on their binding to the surface of the human fetal kidney cells by FACS. A
hybridoma making a monoclonal antibody designated mu-anti-TES7 that binds an

antigen designated Ag-TES7 and an epitope on that antigen was selected.

Example 3. Purification of anti-TES7 antibodies, includine mu-anti-TES?

[0179] Human fetal testis cells such as but not limited to SKMES-1, 786-0, and Colo205

cell lines were detached from tissue culture flasks in the presence of 10.0 mM EDTA,

centrifuged at 1400 rpm for 5 minutes and resuspended in PBS containing 1% BSA and
2mM EDTA (FACS dituent). The cells were counted and adjusted to 107 cells/ml.
About 0.1 ml of cells were incubated with 100ul FACS diluent for 30 minutes at 37°C.
Monoclona! antibodies that bind to the human fetal testis cells were purified from tissue
culture supernatant using protein-G affinity chromatography. The following materials
were used for the antibody purification process: hybridoma tissue culture supernatant,

Immunopure {G) IgG binding buffer (Pierce #21011 Rockford, IL), Immunopure IgG
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Elution Buffer (Pierce #21009), concentrated HCI (for adjusting pH), Corning 1 liter PES
{polvether sulfone), 0.22 wm filter (Corning #431098, Corning, NY), Amersham
Pharmacia AKTA Explorer System (Amersham Biosciences, Piscataway, NJ}, Protein-G
Sepharose 4 Fast Flow (Amersham Biosciences #17-0618-03), Stripping buffer consisting
of 3M Potassium thiocyanate /50mM Tris pH 7.8, and PBS (phosphate buffered saline),
3M Tris pH 9.0.

[8180] To purify the mouse anti-huTES7 antibody referred to herein as mu-anti-TES7,
the volume of the supernatant was measured and an equal volume of binding buffer
was added to the supernatant. The mixture was allowed to equilibrate to room
temperature. The supernatant was clarified by passage through a 0.22 um filter. The
supernatant was loaded onto a protein-G Sepharose column using the AKTA Explorer
system (Amersham Biosciences) and then washed with 5-10 column volumes of binding
buffer. The monoclonal antibody was eluted with the elution buffer, and fractions were
collected. The fractions were neutralized upon elution with the addition of 3M Tris, pH
9.0 to empty tubes (1/60 volume of the fractions). The peak fractions containing the
monoclonal antibody were pooled. The pooled samples was injected info a pre-wetted
slidealyzer cassette (10,000 MW cutoff; Pierce #66810) and dialyzed in 1x PBS at 4°C
{with 3 buffer changes of at least 4 hours of dialysis per change). The purified
monoclonal antibody was sterile filtered (0.2um Acrodisc) and stored at 2-8°C.

[0181] A sample of purified antibody is taken for determination of concentration by UV
absorbance {Asy) and SDS-polyacrylimide gel elecirophoresis (SDS-PAGE). SDS-PAGE
is run under both non-reducing and reducing conditions for analysis of molecular
weight, identification of the typical banding pattern of monoclonal antibodies and

assessment of purity.

10182} After purification of the mu-anti-TES7 monoclonal antibody from the hybridoma
supernatant, it was re-tested for binding to human fetal testis cells. The cell samples
were prepared as described above and incubated with the purified antibody at various
concentrations. After incubation the cells were washed, resuspended in 0.1 ml diluent
and incubated with 1ug of FITC conjugated F(ab)'2 fragment of goat anti-mouse IgG for
30 minutes at 4°C. The cells were washed, resuspended in 0.5 ml FACS diluent and
analyzed using a FACScan cell sorter (Becton Dickinson, San Jose, CA). A shift to the
right on the FACScan histogram indicated that the purified antibody still bound to

hurmnan fetal testis cells.
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Example 4. Biochemical analysis of TES7 expression in cancer cell line SW948 and with
recombinant 4-I¢ B7H3.

[6183] Colorectal adenocarcinoma SW948 (ATCC# CCL-737) cells were grown to

confluency on 175 cm® culture dishes. The confluent monolaver was washed three times

with Hank’s Balanced Salt Solution (HBSS+ containing no sodium bicarbonate or phenol
red; buffered with 10mM HEPES, pH 7 .4; Sigma Chemicals) and biotinylated with 200
ug of sulfo-NHS-LC-biotin (Pierce Endogen) for 30 minutes at room temperature. The
cells were then washed with HBSS+ containing 6.1M Tris, pH 7.4 (Sigma Chemicals) and
incubated in HBSS+ containing 0.1M Tris, pH 7.4 for 15 minutes at room temperature.
The cells were finally washed three times with I:IBSS+ and lysed by incubation for 5
minutes, on ice, in lysis buffer (HBSS$+ with 2% Triton X-100, 2mM PMSF, 0.1% sodium
azide, and 1'tablet per 5ml lysis buffer of EDTA free complete mini-protease cocktail

{Roche Molecular Biochemicals)).

[0184] Celis were scraped in lysis buffer and lysates coliected. Lysates were centrifuged
at 14,000-x g for one hour at 4°C. The clarified lysate was then pre-cleared for 2 hours at
4°C with 5 ul of human IgG conjugated (Img/ml) CNBr 4MB sepharose beads
(Amersham Pharmacia). Human IgG beads were centrifuged and removed, and then
the pre-cleared lysate was then incubated with monoclonal antibody mu-anti-TES?
conjugated to CNBr 4MB sepharose beads (conjugated at Img/ml) for 2 hours at 4°C.
The mu-anti-TES7 beads were centrifuged and removed after the 2-hour incubation,
Both the human IgG and the mu-anti-TES7 beads were individually washed three times
with T ml of lysis buffer and then washed three times with Iml HBSS+. The washed
beads were eluted by the addition of 30 p! of SDS-PAGE sample buffer and boiling at

99°C for 5 minutes.

{0185} The samples were then resolved on a 4-20% Novex gradient gel (Invitrogen), and
transferred onto 0.Zum nitrocellulose membrane (Invitrogen) and visualized by
horseradish peroxidase (HRP} conjugated streptavidin (Pierce Endogen). For detection
with HRP conjugated streptavidin, the nitrocellulose was first blocked for 1 hour with
blocking buffer (5% non-fat dry milk in Tris-buffered saline with 0.05% Tween-20
{TBST)). HRP conjugated streptavidin was diluted into TBST at 1 ug/ml and exposed to
the nitrocellulose for 30 minutes at room temperature. The nitrocellulose was washed
three times in TBST before visualization with ECL+ {Amersham). Results showed a
specific band using mu-anti-TES7 beads of approximately 110 kDa in size (results not

shown).
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[0186] To confirm the antigen target of mu-anti-TES7 was B7H3, 100 ng of recombinant
4Ig-B7H3 protein (HIS-Tagged and carrier-free, R&D Systems) was separated by
electrophoresis on a 4-20% gradient SDS gel under reducing and non-reducing
conditions utilizing standard protocols, similar to those described above. The proteins
were transferred to 0.2 um nitrocellulose membrane (Invitrogen), and blocked in 5%
non-fat dry milk in HBSS for 2 hours at room temperature or at 4°C overnight. Primary
antibody {mu-anti-TES?) at a concentration of 5 ug/ml in blocking buffer (5% non-fat
dry milk in HBSS with 0.1% Tween 20) was added for at least one hour at room
temperature. The membrane was washed three times for 10 minutes each in HBSS, 0.1%
Tween 20 and secondary antibody (donkey anti-mouse, H+L, HRP-conjugated, Jackson
Laboratories) was added for an hour at room temperature. The blot was washed three
time with HBSS, 0.1% Tween 20 before visualization with ECL+ {(Amersham).

[0187] Results showed mu-anti-TES7 recognizes human recombinant 4ig B7H3 only
under non-reducing conditions in western blot analysis, as shown in Figure 3. The size
difference between the recombinant 4Ig B7H3 (80-85 kDa) and the B7H3 pulled down
using mu-anti-TES7 beads from biotinylated cell lysates {(approximately 100 to 110kDa)
is probably due to the recombinant 4IgG B7H3 protein starts at Gly 27 and the B7H3

protein from biotinylated cell lysates is the full-length molecule,

Example 5. Immunohistochemistry methods

[0188] Anti-TES7 antibodies such as mu-anti-TES7 were screened on frozen normal
human and tumor tissue samples from surgical biopsies and/or autopsy specimen. The
frozen tissue samples were embedded in OCT compound and quick-frozen in
isopentane with dry ice. Cryosections were cut with a Leica 3050 CM mictrotome at
thickness of 8-10 pm and thaw-mounted on SuperFrost Plus slides (VWR #48311-703)
and were allowed to air-dry for 2 hours at room temperature. The sections were fixed
with 75% acetone /25% ethanol for 10 minutes at room temperature and allowed to air-

dry 1-2 hours at room temperature. The fixed sections were stored at -80°C until use.

[6189] For immunohistochemistry, the tissue sections were retrieved, allowed to slowly
equilibrate to room temperature from ~-80°C, washed in Tris buffered 0.05% Tween (TB-
T) three times for 5 minutes each time, and blocked in blocking buffer (TB-T, 5% normal
goat serum and 100pg /ml avidin) for 20 minutes at room temperature. The slides were
then incubated with the mu-anti-TES7 and control monoclonal antibodies diluted in
blocking buffer (1-5 ug/mi) for 60-90 minutes at room tem.pérature or overnight at 4°C.

The sections were then washed three times with the blocking buffer and then blacked
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with a hydrogen peroxidase (1-3%) biotin (d-biotin, 30 ug/ml) block in TB-T was done
for 20 minutes at room temperature. A third wash with TB-T was then performed three
times as described above. The Sections were incubated in blocking buffer with a
secondary biotinylated goat anti-mouse IgG + IgM (H+L) antibody at room temperature
for 30 minutes. Another wash was performed with TB-T three times at 5 minutes each.
Avidin biotin peroxidase complex formation was then accomplished by adding the
premade ABC solution (Vectastain ABC Elite Kit) according to manufacturer’s directions
and the slides were incubated for 30 minutes at room temperature. Slides were then
washed 2 times with TB-T and then once with deionized water for 5 minutes each. A
DAB substrate (10 ml 10x DAB solution, 90 ml Tris buffer, pH 7.6, and 100 ul 3% Hz202)
was added to the slides for 30 minutes at room temperature to aliow for the formation of
colored precipitate and visualization of the bound primary antibody. The slides were

then counterstained with hematoxylin.

{0198] The binding of mu-anti-TESY antibody to a variety of normal humar and tumor
tissues was assessed. The results were scored as “+/-" for equivocal staining, “1+” for
weak positive staining, “2+” for moderate positive staining, “34” for strong positive

staining. Focal staining is indicated.

[0191} An alternative IHC protocol (HRP polymer conjugated goat-anti-mouse 1gG)
using frozen normal and tumor tissue was also performed using mu-anti-TES7 antibody.
The cancer tissues assayed included prostate, lung, colon and breast cancers. Pour cases
from each tumor type were evaluated, except prostate where three cases were evaluated,
using this alternative THC protocol. The normal tissue panel included heart, Jung, liver,
kidney, pancreas, colon and skin (one specimen from each tissue type). The assay was
qualified using Hé&E staining to ensure correct diagnosis and good morphology.
Positive control fetal prostate tissue was also used and a corresponding mouse IgG
antibody was used as an isotype control, Mu-anti-TES7 [HC was run using an antibody
concentration of 1 ug/ml incubated for 60 minutes at room femperature on acetone-
fixed frozen human specimens. HRP polymer conjugated goat anti-mouse IgG (DAKO)
was used as a linked secondary antibody. DAB was the chromogen used to visualize the
antibody binding.

[6192] For convenience, a summary of the combined results of several experiments
using frozen surgical normal tissue from different sources is shown below in Table 1
(traditional ABC protocol). Table 2 shows the binding of mu-anti-TES7 to normal tissues
using HRP polymer conjugated IHC methods. Table 3 shows the binding of mu-anti-
TES7 antibody to tumor tissue samples using traditional ABC protocol. Table 4 shows
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mu-anti-TES? antibody binding to tumor tissue samples using HRP polymer conjugated
IHC methods. Table 5 summarizes the binding of mu-anti-TES7 antibodies to an
expanded panel of prostate and pancreatic tissues. Table 6 summarizes the binding of
mu-anti-TES7 antibody to human fetal tissues of 10-12 weeks and 18-22 weeks. Briefly,
many fetal tissues were positive for TES? staining, particularly in the areas of new organ

formation and new bone formation.

Table 1. Distribution of TES7 in normal human tissues using standard HRP
conjugated secondary and ABC amplification protocols
Tissue Type Results
Skin +/~ staining on basal epidermis
Lung Negative
Kidney Negative
Liver Negative
Pancreas Negative
Kidney, fetal 2+ staining in tubuies, focal
Prostate, fetal 2+ staining, focal
Uterus Some focal 1+ smooth muscle
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Table 2. Distribution of TES? in normal human tissues using HRP polymer -
conjugated IHC methods

Tissue Type Results

Pancreas Negative

Lung Negative

Liver Negative

Kidney 2+ cytoplasmic staining on kidney mesothelium
Colon 1+ {25%) membrane staining

Heart Negative

Skin Negative

Table 3. Distribution of TES7 in human tumor tissues using standard ABC protocol
Tissue Type Results
Lung Negative
Kidney +/-
Colon Negative
Prostate + f
Breast Negative
Ovary Negative
Pancreas Negative

Table 4. Distribution of TES7 on human tumor tissues using HRP polymer

conjugated IHC method

Tumor Type

Results

Lung (sgquamous

carcinoma)

1-3+ staining on 20% of tumor (cytoplasmic and membrane);
3+ staining on fibroblasts and stroma; 2+ staining on

inflammatory cells
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Lung (squamous

3+ staining on 90% of tumor (cytoplasmic and membrane}; 1-

carcinoma) 2+ staining on endothetium; 3+ staining on fibroblasts; 1+
staining on stroma; 2+ staining on inflammatory cells; 1+
staining on nerve

Lung 3+ staining on 10% of tumor (cytoplasmic); 2+ staining on

(adenocarcinoma) endothelium; 1+ staining on fibroblasts; 2+ staining on
inflammatory cells

Lung (large cell 2+ staining on 5% of tumor (cytoplasmic and membrane); 1+

carcinoma) staining on endothelium; 3+ staining on fibroblasts and stroma
and I+ staining on inflammatory cells

Breast 3+ staining on 70% of tumor (cytoplasmic and membrane); 2+

(adenocarcinoma) on endothelium; 2+ staining on smooth muscle; 3+ on

fibroblasts; 1+ on inflammatory cells

Breast (infiltrating

ductal carcinoma)

3+ staining on 80% of tumor (cytoplasmic and membrane); 1+
staining on smooth muscle; 3+ staining on fibroblasts; 1+

staining on inflammatory celis.

Breast {infiltrating

ductal carcinoma)

3+ staining on 100% of tumor (cytoplasmic and membrane); 1+
staining on endothelium, stroma, nerve and inflammatory

cells; 3+ staining on fibroblasts

Breast (infiltrating

ductal carcinoma)

3+ staining on 80% of tumor {cytoplasmic and membrane); 2+
staining on fibroblasts; 1+ staining on stroma and

inflammatory cells

Colon adenocarcinoma

Negative

Colon adenocarcinoma

1-3+ staining on 50% of tumor (cytoplasmic); 3+ staining on
endothelium, fibroblasts and inflammatory cells; 2+ staining

on stroma

Colon adenocarcinoma

1-3+ staining on 60% of tumor (cytoplasmic and membrane);
3+ staining on endothelium and fibroblasts; 2+ staining on

stroma and inflammatory cells

Colon adenocarcinoma

1+ staining on 20% of tumor {cytoplasmic); 3+ staining on
fibroblasts, stoma, and inflammatory cells; 1+ staining on

endothelium
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Prostate carcinora

inflammatory cells

3+ staining on 60% of tumor (cytoplasmic and membrane); 2+

staining on fibroblasts; 1+ staining on endothelium, stroma and

Prostate carcinoma

2-3+ staining on 80% of tumor (éytoplasmic and mernbrane)

Prostate carcinoma

1-3+ staining on 80% of tumor {cytoplasmic and membrane);

1+ staining on endothelium and inflammatory cells

Table 5. Distribution of TES7 in expanded panel of prostatic and pancreatic tissues

Tissue Type

Hesults

Prostate Adenocarcinoma

23/27 tissue samples were positive (85%)

Benign Prostatic Hypertrophy

8/12 tissue samples were positive (67%)

Pancreatic Carcinoma: Epithelium

6/13 tissue samples were positive {46%)

vessels

Pancreatic Carcinoma: Stroma & blood

11/13 tissue samples were positive (85%)

Normal Pancreas: Acini/islets

1/4 tissue samples were positive (25%)

Normal Pancreas: Fibrosis/interstitial tissue

1/4 tissue samples were positive {25%)

Table 6. Distribution of TES7 in Human Fetal Tissues

Tissue Type

Fetal Tissue 10-12 weeks

Fetal Tissue 18-22 weeks

TES7 IHC Results TES7 1HC Results
Adrenal - 1-2+ uniform staining on all layers Not Done
Aorta & Smooth muscle: 1+ uniform Not Done
Great Vessels cytoplasmic staining
Bladder Transitional epithelium: 2+ uniform Not Done

cytoplasmic staining
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Skin Epidermis: basal layer: 2+ uniform
cytoplasmic staining; Hair follicle / Cuter layer: +/- to
Capillaries & Mesenchyme: 1-2+ 1+ staining
uniform cytoplasmic staining
Small Mucosa: 1-2+ cytoplasm and apical
Intestine membrane (mostly in crypt) staining Not Done
on 10-50% of cells
Testis Leydig cells: Uniform 1+ staining Leydig cells: Uniform 1+
staining
Pelvic Bones | Bone/Mesenchyme Junction: 1-2+
uniform cytoplasmic staining Not Done

Prostate Epithelium: 1-2+ uniform Epithelium: 2-3 + uniform
cytoplasmic staining; cytoplasmic and apical
Mesenchyme: +/- to 1+ staining membrane staining;
Stroma: 1-2+ uniform
cytoplasmic staining
Ribcage Rib/Mesenchyme Junction: 2-3+
cytoplasmic staining; Not Done
Mesenchyme surrounding ribs: 2+
cytoplasmic staining
Lung Forming air spaces: 1-2+ uniform Forming air spaces: 2-3+
cytoplasmic and apical membrane uniform staining;
staining on 50-75% of cells; Mesenchyme: +/~ to 1+
Surrounding mesenchyme: +/-to 1+ cytopliasmic staining
diffused staining
Ovary Not Done 1+ staining on ovum and

stroma
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cancer stern cells from different tumor origins [01961 Because of the
WS)%B%E)%ES%QIO]C TES7 on fetal tissue, experiments to characte!;' ,JSI;?%;/ 123620
expression on human cancer stem cells (as a cancer stem cell mar erS
were performed using mu-anti-TES7 antibody and a variety of human
cancer stem cells from different tumor tissue origins. The analysis for
TES7 on these human cancer stern cells was performed using standard
FACS analysis methods that are commonly known and practiced in the
artrBriefly, ithe Meimdncceridetistem/callstwere |ifteddirgirethislflasksubiig
2m1 of 0.2% cokﬁggﬁ@gﬂ@ﬁ&@ﬁ&{gﬁﬁgﬂinu es oryaifisels dissagiated
or released from the flask. The cells were triturated using a 5 ml pipette to
eliminate ahy cell clumps and then transferreid t8°4 I%Sﬁ?ﬁo’c%ﬁ%%l %Ble}gﬁd
spun downifor 5 minutes at 1200 rpm. The syipernatafi grascEniBoed and

N EEllS WeTe TeSHgRERARH M T M {40, flasK or 5 mi/TI75 flasSKof

Analysis Buffer (Hank's Balanced Salt Solution with 1% BSA). Cells were
counted us|ng a hemacytometer. 50:000 cells were mix¥ghIRAS
myq;@@@-TES? mﬂgglgn@gae}ugggyn@g angoncgentration of 1g/m1 in 50I

volume. A goat anfi-mause,lat: (H# hAlexakluor 532 secondary antibody

(Molecular Probes) was us ?I at a concentration of 2 uglﬂﬂi.nfﬁ% cells wer
analyzed using a FACSCaﬁ?eE)f}r or Guava machine. The results of TES7
expression;oBldstemanteatdeingtemyteigsirdm) a variety of tumor tissue
sources ar sumgmz@qm kableBukalow. "high" denotes a one log or

influorescence-ntensitvy _"med" tdenotecs a2 0 5 to 1. loa-shift 1A

: H-HUofescencetensity, —mea—tenotes a u.o to+10g-shtiH

flubP&cende intendi§P A5t &8 up to 0.5 |8E%hﬁﬁsﬁﬁé)tféj§6%r]f£
intensity and sisodesntesrol shittimfliyorescence infESRFMTaBngs;

mu-anti-TES7 binding tggaupamcancer stem) cells siypamGaneet stem
cell Fluorescence intensity Breast high

D

cytoplasmic staining

Brain Negative Negative
Colon Colonic Mucosa: 1-2+ cytoplasmic Colonic Mucosa: 1-2+
and apical membrane staining; cytoplasmic staining on 50-75%
Bowel Wall/Smooth of cells;
Muscle / Fibroblasts: 1-2+ cytoplasmic Bowel wall/Smooth
staining muscle /Fibroblasts: 1-2+

cytoplasmic staining;
Blood vessels: 1-2+ staining;

Anal Canal Mucosa/Basal
layer: 1-3+ cytoplasmic

staining

Esophagus 1+ uniformed cytoplasmic staining Not Done

Example 6. Immunocyfochemistry results
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Colorectal high Lung high Merkel Cell Carcinoma Med to high Mantle C_eII
Lymphoma high Rectal carcinoma Med to high Pancreatic carcinoma high

W 2008/066691 PCT/USI007/023620

{0193] Monoclonal antibody mu-anti-TES7 was used to test reactivity with various cell
lines from different types of tissues. Identical immunohistochermistry protocols as
described above were used for staining the CellArray. The resuits were scored as “+ for
weak positive staining, ‘++ for moderate positive staining, “+++" for strong positive
staining and ‘- for negative staining,

[0194] Immunohistochemistry results were obtained using Cell Array™ technology, as
described in WO 01/43869. Cells from different established cell lines were removed
from the growth surface without using proteases, packed and embedded in OCT
compound. The cells were frozen and sectioned, then stained using a standard IHC

protocol.

[8195] Results of the binding of the mu-anti-TES7 antibody to various established

human normal and tumor cell lines are cempiled for convenience in Table 7.

Table 7, Immunocytochemistry results—TES7
Reactivity, Cell
Cell line| ATCCH Organ Cell Type Array
CC-225] Normal mamumary
HMEC [(BioWhittaker) Breast epithelial -
HuVEC| Primary Endothelial cells Normal human adult +/f-
BT474 HTB-20 Breast Ductal carcinoma +
MCF7 HTB-22 Breast Adenocarcinoma +/-
MDAL75 HE-25 Breast Ductal carcinoma -
MDD A361 HB-27 Breast Adenocarcinoma -
SK-BR-3] HTB-30 Breast Adenocarcinoma -
9979 RAVEN Lung Lung cancer line -
A549 CCL-185 Lung Carcinoma -
CA130 RAVEN Lung Small cell carcinoma -
CaLu3 HTB-55 Lung Adenocarcinoma n/a
SKMES]| HTB-58 Lung Squamous carcinoma +
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Prostate carcinoma Med to high Basal cell carcinoma high 101971 As
shown in Table 8, mu-anti-TE57 bound to all human cancer stem cells
examined. mu-anti-TES7 binding caused a greater than one log shift
RigHF8R%tast, colorectal, lung, mantle cell lymphoma, parf&EaHR4RH23620
basal cell carcinoma stem cells. A 0.5 log to over a 1 log shift was seen on
merkel cell carcinoma, rectal carcinoma and prostate carcinoma stem
cells. This data suggests that 41g-B7H3 is expressed at a level and
density on cancer stem cells sufficient for it to be useful as a potential

masker
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patterns that appeat to corrélate with the §?efiﬁrﬁ1ﬁolgﬁforn1 Exarfiple 9.
Mu-ant|-TES7 only binds to the 41e form DaBséddded:OHL99] In order to
detgrminecitie 8inding chagagigristics of musanl:IEBLAELISA /.
rents were performed using.hath the 2 |g form of 57113 and the 4
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Belsfced $H-$olutjon witi8usphenol rédyamisd carcinoma +
Kidney (African
Cos 7 CRL-1651 Green Monkey) 5V40 transformed -
RL&5 | CRL-10345 Lung (Rat)
Fibrobiaét; 5V40
SVT2 CCr-1653.1 Embryo (Mouse) transformed -
22RV1 CRL-2505 Prostate Carcinoma -
DU143 HTB-81 Prostate Adenocarcinoma
LNCaP | CRL-1740 Prostate Carcinoma -
PC3 CRL-1435 Prostate Adenocarcinoma
TDH-1 RAVEN Prostate cancer line
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plates were incubated at room temperature for 2 hours and then washed
with HBSS+. The plates were then blocked with 150 RI blocking buffer
HBSS+ with 1.0% (w/v) 135A) for 30 minutes at room temperature. The
oK tidfrer was then removed and muanti-TES7 (10-20 BSgif28t7 2620
well in blocking buffer) was added and allowed to incubate at room
temperature for 1 hour. The plates were then washed with 150 RI blocking
buffer three times. Secondary antibody (donkey anti-mouse 1gG H+L HRP
(Jackson Laboratories) diluted at a 1:1000 concentration in blocking buffer
wasiatdediand incubatealtaem temperaturg dahae minutes. The plates
were-then-washed-three-times-with-1530.1l hlnr‘l(ing buffer.and dmmlnpnd
With™¥ B SBbsfize (KPLP & eaction was<5i588E with 1M phosphoric
acid and the plates were read on a plate reader at O.D."450nm. AS Shown
in Figure 4, mu-anti-TES7 (at both the 10 ug/m1 and 20-microgram/m1
concentration) only bound to the 41g form of B7H3. The positive control
(anti-137H3 antibody) bound to both the 2Ig and the 4lg form of 37H3.
Example 10. Comparison of mu-anti-TES7 to other B7H3 antibodies.
102001 In order to further investigate the binding profile of mu-ant TES?7,
biochemical analysis was performed comparing mu-anti-TES7 antibody to
other B7H3 antibodies. B71-13 antibodies have been described in the art,
for example in WO 04/001381, hereby incorporated by reference. That
application discloses the antibodies BLA8 and PA20. BLA8 is a
monoclonal antibody to B7H3 that will recognize both the 4Ig and the 2Ig
forms. PA20 is a monoclonal antibody to 1371-13 that will only recognize
the 4Ig form. PA20 was deposited with the ATCC on 23 April 2002 with
accession number PTA-4244 (hybridoma name Panc.l.5C10.5D11). STO5
is another anti-B71-13 antibody that only recognizes the 4Ig form of B7HS3;
STOS5 was deposited with the ATCC as PTA-8576 on 8 August 2007
(hybridoma name Stornach3.1E10.1G8). 102011 To investigate whether
mu-anti-TES7 can cross-link two molecules of 41g-87H3, and ELISA was
performed using 2.5, 5 or 10 Fig/ml recombinant 41g-B7H3(His-tagged)
coated down on a 96-well plate and either mu-anti-TES7 or PA20
antibody. In the "0" coat condition, as shown in Figure 5, the wells were
coated with biotinylated B7H3 (41g) and detected with mu-anti-TES? or
PA20 (both detected with HRP-conjugated donkey anti-mouse IgG) or
streptavidin FIRP in the biotinylated B71-13 only condition. A
mouseanti-polyHis antibody was also used as a positive control. The
results show that although PA20 antibody is able to cross-link 41g-B7H3
in a dose-dependent manner (hatched bar), mu-anti-TES7 antibody is
unable to cross-link 41g-87H3 at any of the three doses. This was not
due to biotin interference of the TES7 epitope, as immobilized biotinylated
41g-B7H3 (0 coat condition) was detected by mu-anti-TES? (solid grey
bar). 102021 To further investigate mu-anti-TES binding to 41g-B7HS3,
ELISA crosslinking experiments with a His-tagged 21g-B7H3 (R&D
Systems) were performed. 5ng/m1 of a capture antibody, mouse anti-poly
His antibody, was coated on a 96-well plate as a control, a no coat well
(naked well) was also used. The wells with the capture antibody were then
blocked with HBSS +1% BSA. 5 ug/ml of 21g-87H3(His) or 41g-B7H3(His)
was introduced into naked wells or capture antibody-coated wells. As a
control, 5 6g/m1 of 21g-137H3(Fc) was introduced into naked wells. The
plate was then blocked again with 1-1655 +1% BSA. Then 2g /ml of
biotinylated mu-anti-TES7, BLAB, P,30\20 or STOS5 (another anti-B7H3
antibody that only recognizes the 4?g form of 37H3) was introduced into
the plate. The bound biotinylated antibodies were then detected with
streptavidin-HRP using standard protocols. 102031 As shown in Figure 6,
the BLAS8 antibody was able to recognize all five conditions:
21g-B7H3(Fc), 219-B7H3 (white bar, 21g), crossed-linked 21g-87H3 (pale
grey bar, xHis 21g), 41g-B7H3 (medium grey bar, 41g) and crosslinked
41g-B7H3 (dark grey bar, xHis 4lg). With both the 2Ig and the 4lg forms of

B7HS3, there was more BLAB binding when the antigen was cross-linked
1einAa the maoitice anti—-nolyy Hie antibody (nale arevy har and darlkk Aarevy har)




102071 Also, there was no mu-anti-TES7 binding at the 1 p.g/m1 and 0.5
ug/ ml concentrations of capture antibody condition in the capture
antlbody blocked plate (Figure 7, diamond and triangle, left hand figure),
WiIHEPEAEHitre was concentration dependent binding of mu-Z&I/FE287/§23620
no-block capture antibody plate of the same concentrations of the capture
antibody. This result is most likely due to the preference of mu-anti-TES7
for non-crosslinked 41g-B7H3 and a lower than optimal density of the
antigen (assuming 1 ug /m1 of capture antibody can capture 1 kg/ml
41g-B7H3). These results are consistent with the other results that show
mamu anti-kESZwindiag w%&n&m&%aﬁwm@waﬂaﬂy dependent.
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nm. [02101 There was a decrease in staining in HS 7001 cells in theg
(etexselate of muanti-TES7 as compargkigb staining in the absence of
“ant-TES7 This ndicates that th o wthof HS- 7601 —celis-was
inhibited in the presence of mu-anti-T ES7 and MabZAP and these results
MpdqhehBdivensiru-anti-TES7 and toXifetbnjighated anti-mouse 1gG were
VRRNal e IHIR.7 00T cellsT1021T Egtg,gui[s of arrmntermatization
experiment according ta the methadg of this Example are shown in Figure
Rf“é)@é?ﬁb@lz Effect of mu-anti-TESMsA #hbi#fuman colorectal
raclenacalcnema HT29 cellline TOZIZL I he ability of the antibodiesto
reduce cell number.in vitro when grown as a monaolayer can be assessed
using cell monolayers grown in the presence or absence of varying
amounts of test or control purified Qtibody and the change in cell number
assessed using MIT. MIT is a dye that measures the activity of
mitochondrial enzymes and correlates with relative viable cell number.
Cells of interest were plated and grown in F12 /DMEM (1:1) growth
medium supplemented with 10% fetal bovine serum in 96 well plates.
HT29 cell line was plated at 1500 cells/well in triplicate wells of a 96 well
dish. Immediately after plating, mu-anti-TES7 was added. The cells were
incubated at 37C in a humidified incubator at 5% CO2 /air for 6 days. At
the end of the assay, MTT was dissolved in PBS (5mg/ ml) and added
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Examaynectsom_botticasulextratand_ subcutaneous xenograft models
102141 The ability of mu-anti-TES7 to reduce tumor growth in vivo was
tested in both the sub-renal capsule xenograft and subcutaneous xenogra
W A8HETE Both xenograft models are well known in the art a?f?%%?ﬂ?&‘r‘&%m
protocols are suitable for testing in vivo tumor growth inhibition of
mu-anti-TES? antibodies. 102151 For the sub-renal capsule xenograft
model, female nu /nu homozygous mice (Charles River Laboratories,
Wilmington, MA) were used. Animals were 6 to 8 weeks of age at the start

wbibe-studyomith an average weight gfvelr 8nggams. A prostate

s-used-in-this-s ||rl\/ Cells.were-embedded.into
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e product of the three measurements. Average tumor volumes and
standard error of the mean were determined for each group at each
measurement. Statistical significancé was determined using two-way
ANOVA with Bonferroni posttests (Graphpad Prism version 4.0c for
Macintosh, Graphpad Software, San Diego California, USA). Tumor
growth inhibition was calculated as the absolute value of: [(average tumor
volume of treated group/average tumor volume of PBS control group)
x100]-100. 102191 Pancreatic adenocarcinoma cell line, Hs700T was
used in the subcutaneous xenograft study. 5 million cells were injected

according to the protocol described above and mu-anti-TES7 antibody
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plates were incubated at room temperature for 2 hours and then washed with HESS+.
The plates were then blocked with 150 ul blocking buffer (HBSS+ with 1.0% (w/v) BSA)
for 30 minutes at room temperature. The blocking buffer was then removed and mu-
anti-TES7 (10-20 ug/ml, 50 ul/ well in blocking buffer) was added and allowed to
incubate at room temperature for 1 hour. The plates were then washed with 150 ul
blocking buffer three times. Secondary antibody (donkey anti-mouse IgG H+L HRP
(Jackson Laboratories) diluted at a 1:1000 concentration in blocking buffer was added
and incubated at room temperature for 30 minutes. The plates were then washed three
times with 150 pl blocking buffer and developed with TMB substrate (KPL). The
reaction was stopped with 1M phosphoric acid and the plates were read on a plate
reader at O.D. 450nm. As shown in Figure 4, mu-anti-TES? {at both the 10 ug/mi and
20-microgram/mi concentration) only bound to the 4Ig form of B7H3. The positive
control (anti-B7H3 antibody} bound to both the 2Ig and the 4Ig form of B7H3.

Example 10. Comparison of mu-anti-TES7 fo other B7H3 antibodics,

[8200] In order to further investigate the binding profile of mu-anti-TES7, biochemical
analysis was performed comparing mu-anti-TES? antibody to other B7H3 antibodies.
B7H3 antibodies have been described in the art, for example in WO 04/001381, hereby
incorporated by reference. That application discloses the antibodies BLAS and PA20.
BLAS is a monoclonal antibody to B7H3 that will recognize both the 4Ig and the 2Ig
forms. PA20 is a monoclonal antibody to B7H3 that will only recognize the 4Ig form.
PA20 was deposited with the ATCC on 23 April 2002 with accession number PTA-4244
{hybridoma name Panc.1.5C10.5D11). STOS5 is another anti-B7H3 antibody that only
recognizes the 4lg form of B7H3; STO5 was deposited with the ATCC as PTA-8576 on 8
August 2007 (hybridoma name Stomach3. 1E10.1G8).

{0201} To investigate whether mu-anti-TES7 can cross-link two molecules of 41g-B7H3,
and ELISA was performed using 2.5, 5 or 10 ug/ml recombinant 4ig-B7H3(His-tagged)
coated down on a 96-well plate and either mu-anti-TES7 or PA20 antibody. In the “0”
coat condition, as shown in Figure 5, the wells were coated with biotinylated B7H3 (4lg)
and detected with mu-anti-TES7 or PA20 (both detected with HRP-conjugated donkey
anti-mouse 1gG) or streptavidin HRYP in the biotinylated B7H3 only condition. A mouse-
anti-polyHis antibody was also used as a positive control. The results show that
although PA20 antibody is able to cross-link 4lg-B7H3 in a dose-dependent manner
(hatched bar), mu-anti-TES7 antibody is unable to cross-link 41g-B7H3 at any of the three

66



p= 70TGIp=% TGl % TGl p=70TGI

WO 2008/666691 PCTIUSZ067/623626

doses. This was not due ko biotin interference of the TESY epitope, as immobilized
bictinylated 4ig-B7H3 (0 coat condition) was detected by mu-anti-TESY (solid grey bar}).

{0202} To further investigate mu-anti-TES binding to 4Ig-B7H3, ELISA crosslinking
experiments with a His-tagged 21g-B7H3 (R&D Systems) were performed. Spg/ml of a
capture antibody, mouse anti-poly His antibody, was coated on a 96-well plate as a
control, a no coat well {naked well) was also used. The wells with the capture antibody
were then blocked with FIBSS +1% BSA. 5 pg/m! of 21g-B7H3(His) or 41g-B7H3(His)
was introduced into naked wells or capture antibody-coated wells. As a control, §
g/l of 2Ig-B7H3(Fc) was introduced into naked wells. The plate was then blocked
again with HBSS +1% BSA. Then 2g/m] of biotinylated mu-anti-TESY, BLAS, PA20 or
STOS (arother anti-B7H3 antibody that only recognizes the 4Ig form of B7H3) was
introduced into the plate. The bound biotinylated antibodies were then detected with
streptavidin-HRP using standard protocols.

{0263] As shown in Figure 6, the BLAB8 antibody was able to recognize all five
conditions: 2ig-B7H3(Fc), 2[g-B7H3 (white bar, 2Ig), crossed-linked 21g-B7H3 (pale grey
bar, xHis 2Ig), 4Ig-B7H3 (medium grey bar, 41g) and crosslinked 41g-B7H3 (dark grey
bar, xHis 4Ig}. With both the 2Ig and the 4Ig forms of B7H3, there was more BLAS
binding when the antigen was cross-linked using the mouse anti-poly His antibody
{pale grey bar and dark grey bar) as compared to the non-crossed linked antigen (white

bar and medium grey bar).

{6204} Both PA20 and STOS5 antibodies only bound to 41g-B7H3 (medium grey and dark
grey bars). Both PA20 and STOS antibodies also showed increased binding to the
crosslinked 4ig-B7H3 antigen. Interestingly, mu-anti-TES? bound to 41g-B7H3 (medium
grey and dark grey bars), but did not show the increased binding to crosslinked 4lg-
B7H3, as seen with PA20 and STOS antibodies. This result suggests that there is a
density component to mu-anti-TES7 binding to 4Ig-B7H3, and that this density
component is not seen with certain other 4ig-B7H3-specific antibodies, such as PA20 and
STOS. The results of this experiments also suggest that all three of these 4Ig-B7H3
antibodies tested were specific to epitopes on the unique Ig domains of the 4lg form of
B7H3, since none of the three antibodies recognized crosslinked 21g-B7H3 in the ELISA,
10205] To further investigate the antigen-density dependency of mu-anti-TES? binding
to 41g-B7H3, a ELISA using a matrix of capture and coating conditions was performed.
Two plates were coated with 0.5, 1 or 5 ug/ml of mouse anti-poly His antibody. One of
the plates was blocked with HBSS +1% BSA, while the other plate was merely washed.
The plates were then incubated with a titration of dg-B7H3(His-tagged), serially diluted
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from 10 pg/mlto 0.312 ug/ml. The plates were then blocked with HBSS +1% BSA and
then detected with 2 pg/ml of biotinylated mu-anti-TES?.

10266] As shown in Figure 7, mu-anti-TES7 bound in a concentration dependent
manner in the 5-microgram /ml concentration of capture antibody in the capture
antibody blocked plate {(squares, left hand figure). Mu-anti-TES? binding was reduced
in the 5-microgram /ml concentration of capture antibody in the no-block capture
antibody plate (squares, right hand figure). This result suggests that the no-block
capture plate presents a mixture of crosslinked molecules of 4Ig-B7H3 and stand-alone
molecules of 4lg-B7H3 and this mixture of antigen is not optimal for mu-anti-TES?
binding. In the blocked capture plate, only crosslinked 4lg-B7H3 antigen is present and
this density of antigen seems to support mu-anti-TES7 binding.

{0267} Also, there was no mu-anti-TES7 binding at the 1 ug/ml and 0.5 ug/mi
concentrations of capture antibody condition in the capture antibody blocked plate
{Figure 7, diamond and triangle, left hand figure), whereas there was concentration
dependent binding of mu-anti-TES7 in no-block capture antibody plate of the same
concentrations of the capture antibody. This result is most likely due to the preference
of mu-anti-TES7 for non-crosslinked 41g-B7H3 and a lower than optimal density of the
antigen (assuming 1 pg/mi of capture antibody can capture 1 ug/mi 41g-B7H3). These
results are consistent with the other results that show that mu-anti-TES7 binding to 4Ig-
B7H3 is density and spatially dependent. This unique density and spatially dependent
feature of mu-anti-TES7 binding is likely to influence mu-anti-TES7 binding to 4Ig-B7H3

clustering or density on the cell surface.

Example 11. Internalization of mu-anti-TES7 gnd toxin-conjugated anti-mouse IeG

{0208} Mab-ZAP {Advanced Targeting Systems, San Diego, CA) is an anti-mouse IgG
conjugated to saporin, a toxin that inhibits protein synthesis. This toxin is impermeable
to the cell membrane. If 2 monoclonal antibody is bound to a cell-surface antigen that is
internalizable, the toxin-conjugate can bind to the bound monoclonal and, thereby, be
internalized and eventually kill the cell. Being dependent upon internalization for
demonstration of toxic activity, the Mab-ZAP can serve to evaluate whether or not a
given surface antigen will serve as a suitable target for any toxin that is dependent upon
internalization to express cell toxic effects. As such, the Mab-ZAP serves as a model for

such internalization-dependent toxins such as maytansinoids and chalicheamicins.

10209] For testing the internalization of mu-anti-TES7 and saporin conjugated anti-

mouse IgG by tumor cells and effect of killing the tumor cells after internalization of
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saporin, human pancreatic carcinoma cells, HS 700T cell line, were removed from stock
flasks with 10 mM EDTA and centrifuged. Cells were resuspended at 50,000/ ml in
appropriate medium and 100 ¢l plated per well in 96 well plates. Antibody mu-anti-
TES7 was added immediately to appropriate wells as a 10x concentrate, to make z final
concentration of 10 ug/ml. After 15 minutes at room temperature Mab-ZAP (Cat. # IT-
04, Advanced Targeting Systems, San Diego CA) was added to appropriate wells as 10x
concentrate, to make final concentrations from 0.001 nM to 10 nM. After 4 days growth,
MTT was added (stock 5 mg/ml PBS, 1:10 dilution in well) for 4 hrs at 37°C. The
medium was then removed from all wells and 100 ul/well DMSO was added. The
plates were gently swirled to solubilize the blue MTT precipitate and the plates were
read at O.D. 540 nm.

{0210] There was a decrease in MTT staining in HS 700T cells in the presence of mu-
anti-TES7 as compared to staining in the absence of mu-anti-TES7. This indicates that
the growth of HS 700T celis was inhibited in the presence of mu-anti-TES7 and Mab-
ZAP and these results are indicative of mu-anti-TES7 and toxin-conjugated anti-mouse
IgG were internalized in HS 7007 cells.

[0211] Results of an internalization experiment according to the methods of this

Example are shown in Figure I.

Example 12. Effect of mu-anti-TES7 on the human colorectal adenocarcinoma HT29 cell line

[6212] The ability of the antibodies to reduce cell number in vitro when grown as a
monolayer can be assessed using cell monolayers grown in the presence or absence of
varying amounts of test or control purified antibody and the change in cell number
assessed using MTT. MTT is a dye that measures the activity of mitochondrial enzymes
and correlates with relative viable cell number. Cells of interest were plated and grown
in F12/DMEM (1:1) growth medium supplemented with 10% fetal bovine serum in 96
well plates. HT29 cell line was plated at 1500 cells/ well in triplicate wells of a 96 well
dish. Immediately after plating, mu-anti-TES7 was added. The cells were incubated at
37°Cin a humidified incubator at 5% CO2/air for 6 days. At the end of the assay, MTT
was dissolved in PBS (5mg/ml) and added directly to wells at 1:10 dilution. Plates were
placed back in incubator for 4 hours. After the incubation, medium was removed and
100 pl DMSO was added to sclubilize the MTT precipitate. Plates were read at 540 on
plate reader.

10213} Figure 2 shows a representative graphed result of mu-anti-TES?, at varying

concentrations, on HT29 cell Hne. Other bioassays with HT29 confirmed the growth
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inhibitory effects of mu-anti-TES7. In deta not shown, mu-anti-TES7 was also shown to
inhibit growth of the NCI-H322M lung carcinoma line and the MDA361 breast

adenocarcinoma.

Example 13. In vive effects of mu-anti-TES7 in both sub-renal capsule xenperaft and

subcutaneous xenograft models

10214] The ability of mu-anti-TES7 to reduce tumor growth in vivo was tested in both

the sub-renal capsule xenograft and subcutaneous xenograft models. Both xenograft
models are well known in the art and standard protocols are suitable for testing in vivo

tumor growth inhibition of mu-anti-TES7 antibodies.

{0215} For the sub-renal capsule xenograft model, female nu/nu homozygous mice
(Charles River Laboratories, Wilmington, MA) were used. Animals were 6 to 8 weeks of
age at the start of the study, with an average weight of 20-30 grams. A prostate
carcinoma cell line was used in this study. Cells were embedded into collagen buttons

- for implantation at the sub-renal capsule site. After implantation, the mice were allowed
to recover from the surgery. For the treatment group, mu-anti-TES7 was diluted in PBS
to 50mg/ kg concentration. Control groups received PBS. Dosing was initiated on Day 2

- following implantation and doses 50 mg /kg mu-anti-TES7 and PBS contro! were
administered three times weekly as single rapid injections into the intraperitoneal cavity.
At the end of the study, the mice were sacrificed and the tumors and adjacent tissue

were removed for human DNA quantification.

10216} gRT-PCR is well known in the art and standard protocols were used. Briefly,
the excised tumors from treated and control mice were incubated in a digestion buffer
containing proteinase K {1.45 mg/ml) and RNase A (0.07 mg/ml) overnight at 55°C for
DNA isolation. Genomic DNA was isolated from tumors using the Wizard 5V Genomic
DNA Purification System (Promega, Wisconsin) according to manufacturer’s
instructions. Each DNA sample was resuspended in a final volume of 200 ul. Using
primers specific for the human ribosomal gene RPL19, human DNA from the tumor .
samples were quantified using real-time PCR on an Applied Biosystems SDS7000 systerm
(Foster City, California). Sample DNA concentrations were interpolated from the
standard curve. Each tumor sample was analyzed in triplicate PCR reactions and
average DNA concentrations were determined. Average DNA concentration and
standard error of the mean was determined for each group of tumor samples. Tumor
growth inhibition was calculated as the absolute value of : [(average ng of human DNA

of treated group/average ng of human DNA of PBS control group) x100]-100.
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significance was determined using two-way ANOVA with Bonferroni posttests
{(Graphpad Prism version 4.0c for Macintosh, Graphpad Software, San Diego California,
USA). Tumor growth inhibition was calculated as the absolute value of: [(average tumor

volume of treated group/average tumor volume of PBS control group) x100}-100.

[0219] Pancreatic adenocarcinoma cell line, Hs700T was used in the subcutaneous
xenograft study. 5 million cells were injected according to the protocol described above
and mu-anti-TES?7 antibody dosing began 11 days after tumor implantation. The last
dose was given on Day 35 post tumor implantation and tumor measurements coniinued
for one more week post-dosing. The results of this study are shown in Figure 8 and

statistical analysis is summarized below in Table 9.

[0220] Mu-anti-TES7 treated tumors were between 40-50% smaller when compared to
PBS control on ail days measured after Day 18 post—tnﬁor implantation. Significant (p
value less than 0.05) tumor growth inhibition was seen on mu-anti-TES7 treated tumors
at Day 35, 39 and 42 post-tumor implantation. This result is consistent with tumor
growth inhibition observed using the sub-renal capsule xenograft model and also with

growth inhibition of tumor cells in vitro,

Table 8. Statistical Analysis of mu-anti-TES7 Efficacy on Established Hs700T

Subcutaneous Xenograft.

Days Post Pay 11 Bay 14 - Dayi8 Day 20 Day 25
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result was further evaluated by ANOVA with Tukey post test, and
statistical significance was considered when pc0.05. [02251 As shown in
F(; urgﬁ?{(;ES? reduced VEGF secretion in CSC-BMC co-culture (VEGF
nciaenca™r7y. As shown in Figure 10, TES7 reduced MIP-F&iHsg007/023620
(CCL3) secretion in BMC or CSC-BMC co-culture (CCL3, incidence: 6/7).
VEGEF is a cytokine known to involved in tumor vascularization. MIP-1
alpha (CCL3) is a cytokine known to play a role in tumor biology (see e.g.
Bieche et al, Clin Cancer Res, 2004, Yang et al, Int J Cancer, 2006, and
Hysestich et al, Cancér Res, 2006). 10226] Thg cytokine profijle analysis
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Sarcoma, kidney cancer (nephroblasto a papillar Yenal ¢ carcinoma),
imﬁ‘b}ﬂhﬁg sample Media Fluorescent Unit (MFU) was >100 (2-5-fold above

background), a comparison was made between TES7 and Mouse IgG control. When the

comparison yielded 22-fold change, up/downregulation was assigned accordingly. The
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lipoma / benign lipomatous tumors. liposarcoma / malignant lipomatous
tumors, liver cancer (hepatoblastoma, hepatocellular carcinoma),
lymphomas, lung cancer, medulloblastoma, melanoma, meningiomas,
V%)Lﬁ%ﬁ@%%'ocrine neoplasia, multiple myeloma, myelodysplastd/52007/023620
syndrome, neuroblastoma, neuroendocrine tumors, ovarian cancetr,
pancreatic cancers, papillary thyroid carcinomas, parathyroid tumors,
pediatric cancers, peripheral nerve sheath tumors, phaeochromocytoma,
pituitary tumors, prostate cancer, posterious unveal melanoma, rare
rerliatetdgithdisorbiaisd ronaiNRBtastatie banpest Wyabodthtistiver,
rhabtemy sascomalesal edmmas;(skin cancer, soft-tissue sarcomas,
AYEMAUR oIl G iﬁcu‘?r@f%ﬂ%ﬁ&%g SRicRYnoMal sarcame, festicylar
ancer, thymic ?7{;1 cinoma, thymoma t_{_\grouﬁ metastat_lc cancer, an
terind S4RNS S (CartsAtMA Br il e il et AT databoinal3ng
esetigom S A Tsolte o haelieis Heid s duitance COUINGFGrithaytokine
mwonogleduin ip olype ptisleleriainkige viFindipgaftagmenttbeoeoiahelaim
ib. ey BeonualicaoikbRblain 3¢ wherein themucleicaeid is@perably .,
Hked1Q ARERrIRIaY, 2B N ASIEAGE, 0lblgim 4, wherein the promoter

and the nucleic acid are contained in an expression vector. 6.The nucleic
WP agms el Rtrgsaypaftica s e St o rsotRE77.A cell
it erhrisfddted rednisforiedro pitifected withtekvectgndontainingsaveral

cell lines. This provides new insight into signaling mechanisms that are capable of
driving tumor growth, and the ability to identify growth modulatory antibodies
according to the methods taught herein that would otherwise be missed in standard

growth assays.

[0227] 1t is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will
be suggested to persons skilled in the art and are to be included within the spirit and
purview of this application. All publications, patents and patent applications cited
herein are hereby incorporated by reference in their entirety for all purposes to the same
extent as if each individual publication, patent or patent application were specifically

and individually indicated to be so incorporated by reference.
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nucleic acid of claim 3. 8.A method of producing a substantially purified
immunoglobulin polypeptide, or an antigen-binding fragment thereof,
comprising the steps of: a. Growing a cell line transformed with the
nucleic acid of claim 3 under conditions in which the immunoglobulin

We glglifseptide or antigen binding fragment is expressed; and b. Harvesting
the expressed immunoglobulin polypeptide or fragment. 9. The method of

claim 8, whergin i sl neds s hyhridoma A0 The msthed obpia .

" wherein the h ATCC PT thod of ¢l
bindipheRaHE R HEGBSHARN BEHIR (52 GRIENE GATBE A BN °f

the follarnmiagebticateosmipasition comprising a therapeutically effective dose of
the purified ipmuneg) Qg%hﬁd%am@mrpmﬂ&ﬁéament of claim 1,

e R SCSpnl S0, 1A R Reo
a living cell in vitro or in vivo;
c. the ability to deliver a therapeutic agent or detectable marker to a
cancer cell expressing TES7; and
d. the ability to deliver a therapeutic agent or detectable marker into a

cancer cell expressing TEST.

2. The purified immunoglobulin polypeptide or antigen-binding fragment
of claim 1, wherein said cancer cell is selected from the group consisting of cancer cells
from adrenal gland tumors, AIDS-associated cancers, alveolar soft part sarcoma,
astrocytic tumors, bladder cancer (squamous cell carcinoma and transitional cell
carcinoma), bone cancer (adamantinoma, aneurismal bone cysts, osteochondroma,
osteosarcoma), brain and spinal cord cancers, metastatic brain tumors, breast cancer,
carotid body tumors, cervical cancer, chondrosarcoma, dhordoma, chromophobe renal
cell carcinoma, clear cell carcinoma, colon cancer, colorectal cancer, cutaneous benign
fibrous histiocytomas, desmoplastic small round cell tumors, ependymomas, Ewing's
tumors, extraskeletal myxoid chondrosarcoma, fibrogenesis imperfecta ossium, fibrous
dysplasia of the bone, gallbladder and bile duct cancers, gestational trophoblastic
disease, germ cell tumors, head and neck cancers, islet cell tumors, Kaposi's Sarcoma,
kidney cancer (nephroblastoma, papillary renal cell carcinoma), leukemias,

lipoma / benign lipomatous tumors, liposarcoma / malignant lipomatous tumors, liver
cancer (hepatoblastoma, hepatocellular carcinoma), lymphomas, lung cancer,
medulloblastoma, melanoma, meningiomas, multiple endocrine neoplasia, multiple
myeloma, myelodysplastic syndrome, neuroblastoma, neuroendocrine tumors, ovarian
cancer, pancreatic cancers, papillary thyroid carcinomas, parathyroid tumors, pediatrie
cancers, peripheral nerve sheath tumors, phacochromocytoma, pituitary tumors,
prostate cancer, posterious unveal melanoma, rare hematologic disorders, renal
metastatic cancer, rhabdoid tumor, rhabdomysarcoma, sarcomas, skin cancer, soft-tissue

sarcomas, squamous cell cancer, stomach cancer, synovial sarcoma, testicular cancer,
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of a monoclonal antibody or an antigen-binding fragment thereof that
specifically binds to TES7, and has at least one or more of the following
characteristics: a. the ability to bind to TES7 on a cancer cell; b.
the ability to bind to a portion of TES7 that is exposed on the surface of a
thymigrigreetiom ity oromasiviayroid reetissasioilinncordetiderteritverapeuti¢cagenbma
of tQr cletectablemarker da-aitaneen el RWreasing TES7; and d. the
ability to deliver a therapeutic agent or detectable marker into a cancer
cell expressing TES7; together with a pharmaceutically acceptable carrier.
3. 14.The phévriselsterarels @egitt‘@ﬁ yingarndisg Whdhsiimmaeeahpsdition
polyg@emplisesan gddiiadaldieranetic: seietyt diaiAniisolated cell line
consisting of ATCC No. PTA - 7093, or progeny thereof 16.Use of a
composition comprising an anti-TES7 antibody associated with a
% chemotherdifelitic g &htd e Hahuffieing Grandeicariéit rortbAtiHghked to
a proawetar and/or tumors, wherein the cancer or tumor is selected from the
group consisting of adrenal gland tumors, AIDS-associated cancers,
alveolar s art sarcom trocytic tumars, bladder cancer (squamous
cell carcin %%‘? t?ﬁ%‘ﬁ%ﬁ%?gﬁl T ‘Fﬁ?}fﬁg}e BEYBUGhew the nucleic acid are
conteamaﬁmwm@,seﬁemmal bone cysts, osteochondroma, osteosarcoma),
brain and spinal cord cancers, metastatic brain tumors, breast cancer,
carotid boq, [ Jumoy slb%elglcia >ancs r‘ﬁ]ré%llgr sarcoma d or & clonal
chromophobe renal cafl carcinoma,’ clear cel ca?cnt/gn?a co o% rggnggrona
amﬂ&fiéirectal cancer, cutaneous benign fibrous histiocytomas" desmoplastic
small round cell tumors, ependymomas, Ewing's tumors, extraskeletal
7. o ohAnRRICamALINGIRNESS MACHPHIR 08T T INBUS: containing o
dysplasia_ of the bone galibladder and bile’duct cancers, gestationa
nuclglg st pistidfistase, genii cell tumors, head and neck cancers, islet cell
tumors, Kaposi's Sarcoma, kidney cancer (nephroblastoma, papillary renal

8. cell carcmﬁ%ﬂe@%%we&&@m&eﬂm HUB WS obulin
po}y arcorna/mah%?% é;J%/atous tu ors iver cancer (hepatobl stoma,

Seellifa SHEMaLRIRG ESREEF e I Biastoma,
melanoma FERTigDas] hmlﬁ@t@%ﬁd@éirﬁ’télh@mﬂaslatcrﬁmt@lﬁclaim 3 under
myeloma, dayeindysplasticbynReiamndeuBliastdMeptide or antigen binding

fragment is expressed; and
b. Harvesting the expressed immunoglobulin polypeptide or fragment.

8. The method of claim 8, wherein the cell line is a hybridoma.
10. The method of claim 9, wherein the hybridoma is ATCC No. PTA - 7093.
1. The method of claim 8, wherein the immunogiobulin polypeptide is a

monoclonal antibody,
12, A pharmaceutical composition comprising a therapeutically effective

dose of the purified immunoglobulin or antigen-binding fragment of claim 1, together

with a pharmaceutically acceptable carrier.
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neuroendocrine tumors, ovarian cancer, pancreatic cancers, papillary
thyroid carcinomas, parathyroid tumors, pediatric cancers, peripheral
nerve sheath tumors, phaeochromocytoma, pituitary tumors, prostate
cancer, posterious unveal melanoma, rare hematologic disorders, renal
13. metastatic/aheanadrabidaldaomoriiihabdomysexce they saoormds cfkictive dose
of aGADRBEIGRIHIRMRIFIICAMAS SALRMONS Gl5RACILSIIMACRLANGEAI]y binds
o @?wal %%gcg%%ﬁtestlcular cancer, t%/lmlc.carqi]nomc?. thtYm_oma, thyroid
me agfladtic cancer, and Qtenne cancers Jé’a‘?ﬁ:‘% omia of the Carvix,
endbrivetabil carieiRGra0 driebieniyemedt cH: The use of claim 16,
wheyeiiethis iehembifie rapauiic @gentisso beradmipisiered 1 animsdividual.
liviégcéﬁh%%ﬁ: 0 rc}gm)%?, wherein the anti-TES7 antibody is the antibody
expressed by ATCC No. PTA - 7093 or progeny thereof. 19. Use of an
effectife 2HBYAP SEH CEmpissRsH EoatsHE Migse dablo mekanfippagncer cell
expasso@ated Ivithda chemotherapeutic agent in the manufacture of a
medicamantiforiniibiing, grawi of capcer selisinianindividual, WheIGIRe,
the cancer 5 are selected from the group consisting of cancer cells
Ce“f%ﬂl\eﬁ%ﬁﬁgland tumors, AlDS-associated cancers, alveolar soft part
sartegndicastrdcyibanmorsitbidiidercanddre (sguamous cell carcinoma
and transitional cell carcinoma), bone cancer (adamantinoma, aneurismal
14 bone Cystsy,0st 10(3%0991,&?@% Ssteosarcor ahlbrali a']{j sepint | cord .
- cancers, me}ag atic brair tuniors: breast cancer, carotid Eélay UmGrEsten
congarfie ancaltepnahbiwarpadiesheiedhordoma, chromophobe renal cell
carcinoma, clear cell carcinoma, colon cancer, colorectal cancer,
15, cutaneous hepign fprays Histiordomas,desmeniastssmabiound 6ell.ny
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in an individual comprising contacting cells, that have been obtained from
the individual, with an anti-TES7 antibody, and detecting a complex of
TES7 from the cells and the antibody, if any, wherein the cancer cell is
selected from the group consisting of cancer cells from adrenal gland
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b. the capability of disrupting or blocking the interaction between human

TES7 and an anti-TES7 antibody; c. the capability of binding to
human TES7; d. the capability of binding to a native ligand for
human TES?7; e. the capability of blndlng to an anti-TES7
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thyroid metastatic cancer, and uterine cancers (carcinoma of the cervix, endometrial

carcinoma, and lelomyoma).

23. An agent that blocks at least one of the following interactions between
TEST and a TES7 binding partner:
a. the ability to bind to TES7 on a cancer cell;
b. the ability to bind to a portion of TES7 that is exposed on the surface
of a living cell in vitro or in vivo;
c. the ability to deliver a therapeutic agent or detectable marker to a
cancer cell expressing TES7; and
d. the ability to deliver a therapeutic agent or detectable marker into a

cancer cell expressing TES7T.

24. A pharmaceutical composition comprising a therapeutically effective
dose of an agent according to claim 23, together with a pharmaceutically acceptable

carrier.

25, A TES7 modulator, having at least one of the following characteristics:

a. the capability of disrupting or blocking the interaction between
human TES7 and a native TES7 ligand;

b. the capability of disrupting or blocking the interaction between
human TES7 and an anti-TES7 antibody;

¢. the capability of binding to human TES7;

d. the capability of binding to a native ligand for human TES7,;

e. the capability of binding to an anti-TES7 antibody:;

f contains an antigenic site that can be used in the raising of antibodies
capable of binding to human TES7, a native TES7 ligand or an anti-TES7 antibody;

g. contains an anfigenic site that can be used in the screening of
antibodies capable of binding to human TES7, native TES7 ligands or an anti-TES7
antibody;

h. contains an antigenic site that can be used in the raising of
antibodies capable of disrupting or blocking the interaction between human TES7 and a
native TES7 ligand or between TES7 and an anti-TES7 antibody;

i. contains an antigenic site that can be used in the screening of
antibodies capable of disrupting or blocking the interaction between human TES7 and a
native TES7 ligand or between TES7 and an anti-TES7 antibody.

78



26. An isolated cell line consisting of ATCC No. PTA - 8576, or progeny
thereof.

27. An in vitro method for delivering a chemotherapeutic agent to an isolated
cancer cell comprising administering a composition comprising an anti-TES7 antibody
associated with a chemotherapeutic agent to said cancer cell, wherein said cancer cell is
selected from the group consisting of cancer cells from adrenal gland tumors, AIDS-
associated cancers, alveolar soft part sarcoma, astrocytic tumors, bladder cancer
(squamous cell carcinoma and transitional cell carcinoma), bone cancer (adamantinoma,
aneurismal bone cysts, osteochondroma, osteosarcoma), brain and spinal cord cancers,
metastatic brain tumors, breast cancer, carotid body tumors, cervical cancer,
chondrosarcoma, dhordoma, chromophobe renal cell carcinoma, ¢lear cell carcinoma,
colon cancer, colorectal cancer, cutaneous benign fibrous histiocytomas, desmoplastic
small round cell tumors, ependymomas, Ewing's tumors, extraskeletal myxoid
chondrosarcoma, fibrogenesis imperfecta ossium, fibrous dysplasia of the bone,
gallbladder and bile duct cancers, gestational trophoblastic disease, germ cell tumors,
head and neck cancers, islet cell tumors, Kaposi's Sarcoma, kidney cancer
(nephrobiastoma, papillary renal cell carcinoma), leukemias, lipoma /benign lipomatous
tumors, liposarcoma /malignant lipomatous tumors, liver cancer (hepatoblastoma,
hepatocellular carcinoma), lymphomas, lung cancer, medulloblastoma, melanoma,
meningiomas, multiple endocrine neoplasia, multiple myeloma, myelodysplastic
syndrome, neuroblastoma, neuroendocrine tumors, ovarian cancer, pancreatic cancers,
papillary thyroid carcinomas, parathyroid tumors, pediatric cancers, peripheral nerve
sheath tumors, phacochromocytoma, pituitary tumors, prostate cancer, posterious unveal
melanoma, rare hematologic disorders, renal metastatic cancer, rhabdoid tumor,
rhabdomysarcoma, sarcomas, skin cancer, soft-tissue sarcomas, squamous cell cancer,
stomach cancer, synovial sarcoma, testicular cancer, thymic carcinoma, thymoma,
thyroid metastatic cancer, and uterine cancers (carcinoma of the cervix, endometrial

carcinoma, and letomyoma).
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