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In addition to their known uses in diagnhostics,
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Trastuzumab (antigen: 180 kD, HER2/n§%) Ed?egbng%ab ©
tumor. Gemtuzumab ozogamicin is an example of an approved antibody

conjugate used for the treatment of leukemia. Monoclonal antibodies that bind
to cancer cells and have potential uses for diagnosis and therapy have been
disclosed in publications. See, for example, the following patent applications
which disclose, inter alia, some molecular weights of target proteins: U.S. Patent
No. 6,054,561 (200 KD c-erbB-2 (Her2), and other unknown antigens 40-200 KD in
size) and U.S. Patent No. 5,656,444 (50 KD and 55 KD, oncofetal protein).

Example of antibodies in clinical trials and /or approved for treatment of solid
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[0006] One aspect required for the ideal diagnostic and/ or therapeutic

antibody is the discovery and characterization of an antigen that is associated



with a variety of cancers. There are few antigens that
are expressed on a nunber of types of cancer (e.g.,
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non-cancerous cells. The isolation and purification of
such an antigen would be wuseful 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
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using an antibody that increases the phosphotyrosine content of EphA2.
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[0017] In another aspect, the invention is a monoclonal antibody anti-
EphA2 that is produced by any one of the following host cell lines: PTA-5070
deposited March 20, 2003 at the American Type Culture Collection, PTA-6056
deposited June 8, 2004 at the American Type Culture Collection, PTA-6059

deposited June 8, 2004 at the American Type Culture Collection, and an SG5-

producing host cell line (5G.3.15.B4.1F9) was deposited at the American Type
Culture Collection on February 2, 2006.
[0018] In another aspect, the invention is an antibody or a polypeptide

(which may or may not be an antibody) that competitively inhibits specific
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LUCA40 binds preferentially. [0019] In another
aspect, the invention is an antibody conprising a
fragment or a region of the anti-EphA2 antibody. In
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invention comprises one or more (one, two, three, four, five, six) CDRs that are
the same and/or derived from the CDR(s) of anti-EphA2 antibody. In other
aspect, the invention provides a human antibody that binds to the same
epitope(s) on EphA2 as anti-EphA2 antibody.
[0022] In anther aspect, the invention is a chimeric antibody comprising
variable regions derived from variable regions of a heavy chain and a light chain
of anti-EphA2 antibody and constant regions derived from constant regions of a

heavy chain and a light chain of a human antibody.



WD 2006/ 084226 PCT/ US2006/ 004057 [0023] In yet

anot her aspect, the invention is a host cell (ATCC No.
wWE@T6H20s PTA- 6056, PTA- 6059, or SG 3. 15. B4. 1FOT/$2DAXN04057

No. PTA-XXXX)) or progeny thereof which produces

nonocl onal anti-EphA2 anti body. [0024] In another

aspect, the invention is an isolated pol ynucl eoti de

that encodes for anti-EphA2 anti body that is produced

by a host cell with a deposit nunber of ATCC No.
[002F]A- 507Qn yeT AndBR&Gspedt, thE AGdbidn as a hedicelt EATCC No. PTA-
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In sone € resen
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(008 ds p faE‘P fiﬁ%ﬂewt Y HRIBYE fSPB P! B2 iy by
anyaof the adybsdn dﬁpolppgftﬁieg des@ibleM HeSelh | BKRAnd &nBodiments, the
B %g sf%st Cﬂé}ﬂ% h aS@ 0026] I n anot er

P F R on TR e clpipltion. Grrasieirenrer coky
sora Flmbedlmmtﬁphd\ﬁvbﬁ)ﬂ:mdls la)to&rpleﬁd‘)f Emmmurmyaﬁ -EphA2

0 [

o RIS Dol P REF prBRi gy R RPN rilfg g

tﬁ?@b’tmﬂ@s pmﬁ&remtlaikyl IIn ohe embtrmmefrhm:hmﬁphAZ aﬁtliiﬁ)dy or any

ant| bo%Eyb ﬁ ?P%&nﬁﬁa%fer eﬁ%at ’%hjg%ia opedytkﬁgfis

preémnﬂ@bf ishiaked tma theFpfendic agenttﬁsxm}m attpm@)
f 9,
[00@6’ ef er enf babih¥r adddcs g[éﬁn%mfb‘ﬁ' 1;!%?%)@18 dE§P (%f% can%yggﬂ

or LUCA40 an or an hat
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to ol theapeutie ageny (sm:hlabadityxmhat bi nds pr ef erentially to an
[002H I topey) Qﬁ‘&th@lng{spggt, 9% Cention is a complex of an epitope on
EphA2 that SPL1, LUCA19, SG5 or LUCA40 preferentially binds, which is in turn
bound by any of the antibody or polypeptides described herein. In some
embodiments, the epitope is on melanomas, breast, colon, lung, or prostate
cancer cell. In some embodiments, the antibody is SPL1, LUCA19, SG5 or
LUCAA0 or any antibody that binds preferentially to an epitope that any of these
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anti bodies bind preferentially. In sone enbodi nents,
WERWE/08402CAL19, SG5 or LUCA40 or any anti body tPet/Ukionelan4057

preferentially to an epitope that any of these

anti - EphA2 anti bodies bind preferentially is linked to

a therapeutic agent (such-as a toxin). [0028] In

anot her aspect, the invention is a pharmaceuti cal
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[0031) In another aspect, the invention is a method of generating an
anti-EphA2 family antibody comprising culturing a host cell or progeny thereof
under conditions that allow production of the antibody, and purifying the anti-
EPHA2 antibody.

[0032] In another aspect, the invention provides methods of generating

any of the antibodies (or polypeptides) described herein by expressing one or



any of the antibodies (or polypeptides) described

herein by expressing one or 8 WD 2006/ 084226
weEansE2006/ 004057 nore pol ynucl eoti des encodP@myUs1ve6/004057

anti body (which nay be separately expressed as a

single light or heavy chain, or both a light and a

heavy chain are expressed fromone vector) in a

suitable cell, generally followed by recovering

and/or isolating the antibody or pol ypeptides of
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emb S TR Pl o e PR Mo Bt RER
antf-FphAP matbedits are adrﬂmgt‘dr?d‘, hailthn s@d’h atrh@oaﬁ:ts inegghing id’twof or
r agne is .a no
o Gt BBOPTR By s e B SR g Frute R B EPPAg ment
anigulyds hsk@h@ aotherapeetivagdna bl e dlemtaxbieslabaflom a I i g ht
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anot her aspect, e i nvention provi
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(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 light chain
and three CDRs from the heavy chain; e) the light chain variable region; f) the
heavy chain variable region of the anti-EphA?2 antibody.

[0037) In another aspect, the invention is a humanized antibody. In some
embodiments, the humanized antibody comprises one or more CDRs of a non-

human anti-EphA2 antibody. In some embodiments, the humanized antibody



enbodi nents, the humani zed anti body conpri ses one or

nore CDRs of a non- human anti-EphA2 anti body. In sone
wepdvetis4rent s, the humani zed anti body 9 WO 2006POBUR66/004057

PCT/ US2006/ 004057 binds to the same or different

epi tope(s) as other anti- EphA2 anti bodies. Cenerally,

a humani zed anti body of the invention conprises one or

nore (one, two, three, four, five, six, or fragnents

thereof) CDRs which are the sane and/or derived from
bindh¢o GERas)e afdifférentorpigipa@) anothehamtBrEphA atEpHAL.
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EphA2 antibody and constant regions derived from constant regions of a human
antibody, or a human antibody with one or more properties of a non-human
anti-EphA2 antibody, or any of the anti-EphA2 antibody described herein
linked to a chemotherapeutic agent (such as a radioactive moiety), and a
pharmaceutically acceptable excipient.

[0040] In one aspect, the invention is a composition comprising an anti-

EphA2 antibody bound to EphA?2 present on a diseased or cancerous cell. In
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phar maceuti cal |y acceptabl e excipient. [0040] In one

aspect, the invention is a conposition conprising an
W@rios/08LphA2 anti body bound to EphA2 present oPCEUS2006/004057

di seased or cancerous cell. In 10 WO 2006/ 084226

PCT/ US2006/ 004057 preferred enbodi nents, the cancer

cell is selected fromthe group consisting of

ovari an, lung, prostate, pancreatic, colon, and breast

cancer cells. In some enbodinents, the cancer cell is
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[0043] In another aspect, the invention is a method for diagnosing
whether an individual has cancer, comprising determining whether there is
expression of EphA?2 on selected cells from the individual, wherein the

expression of EphA2 on said cells is indicative of said cancer. In some
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In some embodlments, the anti- EphA?2 antibody is a human antibody with one
or more properties of the named antibody family member. 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.

[0050] In another aspect, the invention is a method of treating cancer in an

individual comprising administering an effective amount of a composition
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antibody. In certain embodiments, the method is effected by a technique selected
from the group consisting of radionuclide imaging, flow cytometry, and

immunohistochemistry.
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b. the ability to bind to a portion of EphA2 that is exposed on the
surface of a living cancer cell in vitro or in vivo;
c. the ability to impede proliferation of tumor cells without increasing

the phosphotyrosine content of EphA2;
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[0059] In another aspect, the invention is a method of delivering a

therapeutic agent (such as a toxin, or a radioactive molecule) to cancerous cells in
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human cancers associated with expression and/ or overexpression of EphA2.

EphA2 has been shown to be present and its expression is increased in a variety
of human cancers. Anti-EphA2 antibodies such as those produced by any one of
the host cells identified in the following paragraph have been generated and
have been shown to specifically bind to EphA2.

[0062] In accordance with the Budapest Treaty, the hybridoma which
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is not intended to be limited as regards to the source of the antibody or the
manner in which it is made (e.g., by hybridoma, phage selection, recombinant
expression, transgenic animals, etc.).
[0067] “Humanized” antibodies refer to a molecule having an antigen-

binding site that is substantially derived from an immunoglobulin from a non-
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is less likely to elicit an immune response from a human subject when the
antibodies are injected than would the constant region from a non-human
source. However, the definition is not limited to this particular example.
[0069] An epitope that “specifically binds” or “preferentially binds” (used

interchangeably herein) to an antibody or a polypeptide is a term well understood in the
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there are at least three epitopes on EphA?2 against which antibodies can be raised
and therefore at least three sites of action for agents that block EphA2 /anti-
EphA2 interaction. This invention also encompasses agents that act at the sites of
interaction between EphA2 and its native binding partner, although other
ligands and their active EphA?2 -interactive sites are also encompassed within the

scope of this invention, whether currently known or later identified. Agents can
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agent's action. Wth respect to anti-EphA2 agents, it
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t det ect st ance.
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an_i ndi vi.dual and used in a L agn ostic or
thers Py ARG SRIOFEY t ereo Sor example, cells obtained from a tissue
sample collected from an individual suspected of having cancer, in preferred
embodiments from ovary, lung, prostate, pancreas, colon, and breast tissue. The
definition also includes samples that have been manipulated in any way after
their procurement, such as by treatment with reagents, solubilization, or

enrichment for certain components, such as proteins or polynucleotides, or
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The definition enconpasses bl ood and other |iquid
sanpl es of biological origin, solid tissue sanples
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preferably atleast 99% pure.

[0083] A “host cell” includes an individual cell or cell culture that can be
or has been a recipient for vector(s) for incorporation of polynucleotide inserts.
Host cells include progeny of a single host cell, and the progeny may not
necessarily be completely identical (in morphology or in genomic DNA

complement) to the original parent cell due to natural, accidental, or deljberate
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preferably at |least 90 % pure, nore preferably at
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Thas) aﬁf"ﬁaﬁedftmeearmmﬂ’h inagfbearodsidgred in the context of admmlstermg
one or more therapeutic agents, and a single agent may be considered to be given
in an effective amount if, in conjunction with one or more other agents, a
desirable result may be or is achieved.

[0086] As used herein, "treatment" or “treating” is an approach for
obtaining beneficial or desired results including preferably clinical results. For

purposes of this invention, beneficial or desired clinical results include, but are
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adverse résponse within a cell. For example a toxin directed to a cancerous cell

would have an adverse, sometimes deleterious effect, on the cancerous cell.

[0091] As used herein, “agent” refers to a biological, pharmaceutical, or

chemical compound. Non-limiting examples include simple or complex organic

or inorganic molecule, a peptide, a protein, an oligonucleotide, an antibody, an

antibody derivative, or antibody fragment. Various compounds can be
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[0089] An "individual" is a vertebrate, preferably a
mamal , nore preferably a human. Manmal s i ncl ude, but
wae@ens226 i mted to, farmanimals, sport ani neCEUSH6/604057

(such as cats, dogs, horses), prinmates, mce and rats.
[0090] "Toxin"™ or "cytotoxin" refers to any substance,
which effects an adverse response within a cell. For
exanple, a toxin directed to a cancerous cell would

have an adverse, sonetines del eterious effect on the
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[0095] The present invention also encompasses various formulations of
LUCALY, SPL1, SG5 or LUCA40 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 LUCA19, SPL1,
SG5 or LUCAA40 that comprises an antigen (EphA2), recognition site of the

required specificity. The invention also provides human antibodies displaying
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These conpositions may further conprise suitable

exci pients, such as pharnaceutically acceptable
wez@spsend s i ncluding buffers, which are wel |l RCDUL2006/60D4057

the art. [0095] The present invention al so enconpasses

various formul ations of LUCA19, SPL1, SG5 or LUCA40
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(e.qg., Fab, Fab', F(ab')2, Fv, Fc, etc.), chineric
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and/ or heavy chain CDRs (at |east one, two, three,
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sonme enbodi nents, the pol ypeptide conprises one or
nore of the light chain and/or heavy chain CDRs of
WQORMBAU226EPL1, SG5 or LUCA40. In sone enbodi NeCE/ES20061€04057
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[00i00 act delmhenits the antibody response, a small biological sample (e.g.,
blood) may be obtained from the animal and tested for antibody titer against the
immunogen. The spleen and/or several large lymph nodes can be removed and
dissociated into single cells. If desired, the spleen cells may be screened (after
removal of non-specifically adherent cells) by applying a cell suspension to a
plate or to a well coated with the antigen. B-cells, expressing membrane-bound

immunoglobulin specific for the antigen, will bind to the plate, and are not
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i mmunogen are nost |ikely against an antigenic
determ nant on the cell surface or against
weisagekd ul ar domai n of a transmenbrane recepPCr/US108€004057
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[00102] As another alternative to the cell fusion technique, EBV
immortalized B cells may be used to produce monoclonal antibodies of the
subject invention. The hybridomas are expanded and subcloned, if desired, and

supernatants are assayed for anti-immunogen activity by conventional assay
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LUCA19, SPLI, SG5 or LUCA40. An anti body's conpetition
wth LUCA19, SPL1, SG5 or LUCA40 for binding to EphA2
w0 pabsos2es that the anti body binds preferentiBCT/¥S1006/004057

the epitope that LUCA19, SPLI, SG5 or LUCA40 bi nds.
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in cloning mammalian genes coding for cell surface proteins by "panning” can be
found in the art. See, for example, Aruffo, A. and Seed, B. Proc. Natl. Acad. Sci.
USA, 84, 8573-8577 (1987) and Stephan, J. et al., Endocrinology 140: 5841-5854
(1999).
[00106} cDNAs can be obtained by reverse transcribing the mRNAs from a
particular cell type according to standard methods in the art. Specifically,
mRNA can be isolated using various lytic enzymes or chemical solutions

according to the procedures set forth in Sambrook, et al. supra or extracted by
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used to design probes or prinmers that are used to

clone the protein of interest. [00105] An alternative
woreaokhogh2od cl oning the protein of interest is BYI/US2006/004057

"panni ng" using EphA2 for cells expressing the

anti body or protein of interest. The "panning"

procedure is conducted by obtaining a cDNA |ibrary
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LUCAA40. The polypeptides of this invention can be made by procedures known
in the art. The polypeptides can be produced by proteolytic or other degradation
of the antibodies, by 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 art
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pol ypeptide or protein of interest. Non-limting
exanpl es of mammal i an host cells include but not
wo povsvet2¢ o COS, HelLa, and CHO cel | s. Pref er abbPgr/U81966/004057
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such as E. coli. Polynucleotides encoding the scFv of
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it 1% hot dtiac %3 in the native molecule, for example, a eterologous sequence or
a homologous sequence from another region. A LUCA19, SPL1, SG5 or LUCA40
polypeptide can be created by methods known in the art, for example,
synthetically or recombinantly.
[00113] In another embodiment, LUCA19, SPL1, SG5 or LUCA40 chimeras

are provided in which the heavy and/or light chains are fusion proteins. In
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bel ow and in the Exanples. [00112] The invention also
enconpasses fusion proteins conprising one or nore
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humanized antibody, i.e., deciding which antibody framework region to use

during the humanizing process (3) the actual humanizing
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LUCA19, SPL1, SGb5 or LUCA40 Fab fragments can in turn
be made to formFab diners. Typically, the LUCAL9,
WERWE/0843836 or LUCA40 fusion proteins and LUCAHOL/USPLA/(04057
SG5 or LUCA40 chinmeras of this invention are nmade by
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th

specific human immunoglobulin proteins. Transgenic animals that are designed
to produce a more desirable (e.g., fully human antibodies) or more robust
immune response may also be used for generation of humanized or human
antibodies. Examples of such technology are Xenomouse ™ from Abgenix, Inc.
(Fremont, CA) and HuMAb-Mouse® and TC Mouse™ from Medarex, Inc.
(Princeton, NJ).
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framework region (FR) prior to fusion with an

appropriate human anti body constant domain. See, for
wex@apse26 R echmann et al. Nature 332: 323- 327 FABDB8%006/004057

Ver hoeyen et al. Science 239:1534-1536 (1988); and

Jones et al. Nature 321:522-525 (1986). Another

reference describes rodent CDRs supported by

reconbi nantly veneered rodent framework regions. See,

for exanpl e, European Patent Publication No. 519, 596.
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[00120] The antibodies or polypeptides of the invention can be conjugated

(linked) to a radioactive molecule, a toxin, or other therapeutic agents, or to
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generally refers to |linking these conponents as
descri bed herein. The linking (which is generally
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mammalian physiological conditions. Microcarriers may also be liquid phase
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when each possesses a substituent capable of reacting
wth the other. For exanple, a nucleophilic group,
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such as an anhydride or an acid halide, or with an
al kyl group containing a good |leaving group (e.g., a
halide) on the other. [00122] The anti bodi es or
pol ypepti des can also be linked to a therapeutic
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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

41



may i nclude a bifunctional |inker that contains both a
group capable of coupling to a toxic agent or

W b@sapeed i c agent and a group capabl e of coupP@TyS1006/004057
the antibody. A linker can function as a spacer to
di stance an anti body froman agent in order to avoid
interference with binding capabilities. A linker can
be cleavable or non-cleavable. A linker can al so
serve to increase the chemcal reactivity of a

car%by%ltdrtcu%& Dfrodp ﬂaegﬁ&ten@a R0t bﬁqagxmoxafwo&aﬂsla
I NCr ease the cou’{) ef ficiency

[ea
inteameplpednr Fldaton P ﬁayn%n M@‘W‘éﬁ@ Pfeé’FEt 119 Eem Bte
weﬂ%@t/\&m toQnefod P(ﬁjﬁxh%@kﬂgﬁﬂh@ %rtgilfbr @ggﬂp&gwﬁf Hepﬁiratlon Iof
S not e e bi | ona
mqlaHern SORC b OPY 8 pd R BUioT b U By Riple
rcﬂfp@ KA atyl g&bn@psarrttraxﬁwlkmanhhmalae ﬂhbﬁhlﬁdésm@htyahmtrcgl

t h
e e SRR e P DO ent oo 1153 P,
préparatysi dsfe:onﬁ%ﬁted Uémaytant;inelda;mndkmﬂhjoody aisendianifife m01ety
[ﬂohgzgk age. hﬁ)li\e AR NEG§X ﬁﬂigirg tha% Cnl:llll Bgﬁ d o) meﬂg&b%tﬂp of

| eop amne or due can
antiibodyt-dety dejuggtesipsn pmddam@dlrwr gas)edarws ~gcomdicreid thm
ta]%% a&l}‘éﬂgggg& the E?ﬁ}}y g%;ﬁmreﬁtsi)ptﬂﬁ@renl H‘lt]I‘ ybd on to

ect ne cou er can be
coinpitrentd spch op rhwdo'@@n@wcaﬁmemﬁdéfu%% W@am@r gredigied

85, 534 GBr 8&nsle HHeR QUL HidRem.| Blop!
enaﬁ%@%ﬁ;g%@%h% %{Sém ge nmod ]|r ngﬂﬁ nkage 1S vi %mel Ct’phigsr

Reg. yoimain. 84 BYRyArhatigslider the Pr??ﬁré?% QrEEResSter . In

daﬁﬂsru%'i@@ dhmexﬁ&eroh{wechlda ki Yeau Rt & JS\ite-Cant.ggdti vel y
sidues. in the Erote%$ Moi.eti es that.
FHRyot ¢y

t
s0g es-LrBiiadsie oS Bespaetiove ol ORGP SRt
mél&hd?ﬁ@hﬁﬂémﬁi I Pﬂlﬁf\@ﬂl bt Hn Q\Mtéf Rest mﬁé(imﬂélOE)((mSB] @8 using an
i sul fi ounds, a- hal oc
i e Faes 3 g e SRR R e Bris ! B Bicin with
an@h:lﬁl—'B@eﬂ]’Hﬂtib@dyrﬂ" noaef ettt Pon Nsl. pees ot 79:626:428 (3282 for
| h 1. MD 2 / 4
lmg%ﬁ?%%ﬁ %9 a%c,l a?%y e %ngaggoég ? gr oup t he
[0qaskent i aAnenhbocty foo rpot}ya@phzla)t df ghis tigvemtion mayi lze conjugated
(hllﬂgetd) %T? k%ﬁ% %@Xéﬁé b;‘? Qr\}\ghettm l@t’fﬂv@x’? to Metnogs,, tao

em ar nown "tO one Of ordi nary
dxsmsswn pﬁmteﬁ@da rfcvr rafliplabskingpnebedy speebancer Tharapy with

MERI RS @&m‘bﬂdi@g‘i‘ ch. fvf‘@cﬁ‘(‘i@rﬂ)%r (@th*ressf Bagat RABS, BOS).
sep ar at ed y I nf |’eXI I ou such as ary ou

[‘)Qilﬂ’-ﬁl r ansAalapEhedy (or mymgéek Qféh’lﬁﬁ%l\éf’é‘i“toédn%}ﬂ/}éff ?%l%ﬁdipt@r‘f‘

labeliBE S elhte(alt&%welgi k&rhon 85kl ) S8€h af AFlusearEdE mo1ééufe a

Pat én 441,163 for e aratl on of _c es of
fa‘#&?%‘ﬁs‘Pﬂ’@F‘&é ORARY 8 rﬂblawgiﬂ h Ty R HEDSBR %Own mn

thé leﬁt] e@eﬁugafprbhae céne@y atrtaagj darrihgerctIyl) afslghaht be used
0037y S EheR fiarthe uin e BROPRRGR R BRI

intaites, acﬂwstahgﬁy of inthiitet groinvthof emceranreid expheddiryf ek,
abllﬂy 8e1' evelopment of metastasis in an individual with cancer
expressing EphA?2, ability to deliver a therapeutic agent, such as a toxin, or a

radioactive compound, to cancerous cells expressing EphA2, including ability to
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conpartments such as the endosones encountered during
receptor nedi ated endocytosis and the |ysosones. See,
wo oooeesepl e, Shen et al., Biochem Biophys. ReBUS2006/004057
Conmun. 102:1048-1054 (1981) for the preparation of
conj ugates of daunorubicin wi th macronol ecul ar
carriers; Yang et al., J. Natl. Canc. Inst.
80: 1154-1159 (1988) for the preparation of conjugates
of daunorubicin to an anti- nelanonma antlbody, Di || man

delf¥fer E?(l’chera eﬁ?fnto Gh bR E Bl ésg dHN2, ﬁf&iyﬂﬁz tadted
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Monocl onal Anti bodiesT', D. M ol denberg ed. (CRC
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ExABigi@b fidiiérefayanker t9pRd iiethal He used for screening purposes
include but are not limited to carcinomas, adenocarcinomas, sarcomas,
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[00130] In yet another alternative, cancerous cells lines such as SK-Ov-3 (ATCC
#HTB 77), LnCap (ATCC #CRL-1740), COLO 205 (ATCC #CCL 222), A549
(ATCC #CCL 185), PANC-1 (ATCC #CRL 1469), SK-BR-3 (ATCC #HTB 30), SK-
MES-1 (ATCC #HTB 58), HT-29 (HTB-38), SW 480 (ATCC #CCL 228), AsPC-1
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i mmunohi stochem stry (I1HC). Standard

i mmunohi st ochem cal techni ques are known to those of
waesagre2ckill in the art. See, for exanple, APCTEHE2006/004057

Cell Culture Methods (J.P. Mather and D. Barnes,

eds., Academ c Press, Vol. 57, Ch. 18 and 19, pp.

314- 350, 1998). Biological sanples (e.g., tissues) may

be obtained from biopsies, autopsies, or necropsies.
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us9d T st ng&n%sdc’f psflr}lgrisanh%odles (e.g., LUCA19, SPL1, SG5 or LUCA40)
to normal and cancerous tissue. Several kinds of polyMICA™ 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
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coverslips, or on plastic surfaces, or prepared in a

Cell ArrayTM as described in WO 01 / 43869, and
w@etems2b f or t he binding of anti body using | HECEES2006/004057

descri bed above for tissues. Alternatively, cells may

be renoved fromthe growth surface using

non-proteol ytic neans and spun into a pellet which is

t hen enbedded and treated as tissues for |HC anal ysis

as descri bed above. In another alternative, single
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limited to, ovary, breast, lung, prostate, colon, kidney, skin, thyroid, brain, heart,
liver, stomach, nerve, blood vessels, bone, upper digestive tract, and pancreas for
purposes of diagnosis. For simplicity, reference will be made generally to
LUCA19, SPL1, SG5 or LUCA40 or antibodies with the understanding that these
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Stephan et al. Endocrinol ogy 140: 5841-54 (1999).

[ 00134] Monocl onal antibodies that are cross-reactive
wowdok/odee@n cells and that bind to cancerous PEI/US2006/004057

tissues, but not to normal cells or tissues to the

sanme degree, are selected. Monocl onal antibodies that

bind to anti gens expressed on one or nore cancer

types but not to normal cells are al so sel ected.
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antigergietrigyat and %ntgrsftaan% e megodasehartitndiey mayialo by
usé‘epﬂasnkl&m aféoplasma aNcﬂfHe@er@ BtalgBs ¥l krelo eﬂﬁa urh@ ghlisbdies

%%ﬁh the r% Oﬁ ﬁnal anti-E hébod can
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[00838] arhntibodies (or polypeptides) recognizing the antigen may also be used
to create diagnostic immunoassays for detecting antigen 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. As discussed in further
detail in the Examples, LUCA19, SPL1, SG5 or LUCA40 can bind to various
forms cancer in different stages from tissues including but not limited to

melanomas, breast, lung, prostate, and colon. Methods of using LUCA19, SPL1,
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i ncreased | evel of expression of EphA2 in cancerous

cells. [00136] One nethod of using the anti bodies for
wale@gneeee is in vivo tunor i magi ng by |inki nBCT/I82006/004057

anti body to a | abeling noiety (e.g., a fluorescent

agent, a radioactive or radi oopaque agent),

adm ni stering the antibody to the patient and using

an x-ray or other imaging machine to visualize the

| ocalization of the | abel ed anti body at the surface of

SCRELEUCRAD fSr BAPR&SE Eﬂ%&s@&s@@%h@ Ech la'nﬁgafter any form
noi eti es are known n ot he

of AR{irEIRSer trerEmenine &y @ﬁn@gﬁﬂa@}’ﬁ éadlé%v%’@r%m’d tq ﬁ@termme
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meﬂ’fﬁBEWcE’e F OEgY} ?fgm%tﬁ%t E%gtsff% W pr\%feﬁ»m@n qﬁﬁthq@a@ase or
refpotatit@frpatihepdt i on and paraffin enbedding with or
wi t hout various nmethods of antigen retrieval and
counterstaining). The nonocl onal anti bodies may al so
Mbtbodsw eging bUCAEBL SHIY, HEDI HSOR4BY0r e fdamnenttisliooss of

PO%X}%'EB m\/\m’j ‘L}% ?ﬁoge%?g es may also be used to

tunors express the antigen
[0&439] t hMpnO@gmiﬂaloe -Eyth/Q pitibodp hed rijndlehewrtibaties @s erell as

r ant i | es
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ant | n eased or secreted
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u fu
S@a%f BE%%%R?@ an@?ﬁtﬂﬁe (S ﬂl&% upqgzpand @sﬁhbfi ‘hgsamethods
app@r toOslify offthgd? thhA?Bﬁrﬁﬁn% agdbammes%ﬁ@&ﬁﬁe&frp ﬁ}dhhcﬁﬁ Bt
ut . n mre nmel an reas
noy ﬂ%néf gt oﬂ}ﬁ, ﬁla%j thg@n@gﬁggg@g@&:@ e@bg@pm
1ndMHﬁ@06ﬂ<@8éﬁ%dEﬁH’ﬂthSZB&6pQ@AﬂEﬂUC§® %LlL@éQ%UQfAALO
S €S ter
cof O R PP Bl st wdfovang Eoheiivsf e
andr/or aidiient amie%ﬁt&ad&erbpve i1 (ﬂi&ieenhsndiﬁtentﬂllﬂicﬁ‘lmclohhﬁbdhﬂn-EpRAZ
a iLven treat nent at |
nﬁB@%}ﬁ lcz)és P l%‘&i t& 8?% r?escﬂﬂzg Qhé %rog/rtg 8P nprg?%e ’?%?fgc(apserous
- Jaageth eaﬁ@bpdwré@@pnwlorﬂalhhe quluﬁe?:ﬁmbody caebpeintsend
1ndt€t:et %%ﬁtcﬁﬁ't%}l dh@chhﬂ@l%e &fncé&sdegg - it erﬁ%&i enf0 O

or _equi val ent anti bodi es or yenhdesfor
mqr}?ét%ﬁls%nfi Epp{? goskady goiiEng toemsetons allgand dtph i@

deﬁﬂbpﬂ@ﬂyoﬁﬁ@ta%bﬁb VE] SHhaIRRGNES:, (R%WR 51 E@R}Qf
ﬁ-@ %PEFE} s enbodi ments of _the i nvention

bind to cancerous cells and deliver a therapeutic agent (such asa
toxin, or a radioactive compound) linked to LUCA19, SPL1, SG5 or LUCAA40 to
cancerous cells. For some embodiments, therapeutic agent (such as a toxin) is
introduced into a cell (i.e., is internalized). Particularly suitable agents for these
methods include agents that are active inside the cell. Examples of such agents
include but not limited to saporin, calicheamicin, auristatin, and maytansinoid.
Generally, in these embodiments an effective amount (an amount sufficient to

deliver a therapeutic agent to and/or into target cancerous cells) is administered
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di scl osed herein may be used for therapeutic purposes
in individuals wwth cancer, including but not limted
wao eoogesanomas, breast, |ung, colon, or prostatBCT/US2006/004057
cancer. These therapeutic nmethods al so apply to the
i nked enbodi nrents descri bed above. For sinplicity,
reference will be nade generally to LUCA19, SPL1l, SG5
or LUCA40 or antibodies with the understandi ng that
these nethods apply to any of the EphA2 bindi ng
to animldxhd'eaﬂt $n getsaroitie dnitexdéanent, hmﬁidlmiid[lgl With can®@k is given
anti pbodi es
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diskiges, depisppom Artigisdpschirtif digorderamausiandemiingp eist ot | c

[00680)| URABLAVdRiochRECHBGRIEs %?étlllodslcﬁ n%ﬂgi’cﬁ%r SR S ER

nocl onal anti-EphA2 antibo can bind to cancerous
OE{E‘FI’PQO%H cofispiLpllp Hémg Fréh% %6 Grdtlds 144 prtibqdy or an
antdelyhekick poseicRaally bm@@@u@mm ﬂo ERb a2 epaidbk ROWHich

o G50 P00 B SR H o RS, G2 et epeut
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caricatogss qells amld)ldumratru arukrarrhmusla résplohee gt she @mcéxbes e

Celﬁ%P&g%% n’%}’lggeh? 3 UC aS%D gfrl] %Crt]%e &lﬁﬂl}é’le Ije?ﬁonsg can gauS? d
thetdpathapfche ﬁancémqs@h]ésﬁﬂgolw(flélﬁb SBL&tSGP, ord ddCA40 bmdmg to

car{z@we@@%al{%i at})n‘?? e & dntoti &1@% 9 6% Bﬁam@\ggﬁo@ﬁl (c.g.

effective a an anount s
blogh gsllgsadle Péoagwn )tos thmepneeronpedlst dn giter caasedridius 19,

SPEEKGS Jor LY@ 81 2JreRe Agh NPaRAAR 084228 ed herein can blnd
PCT/U82036/004057 to an jndividual. In yet anothe

to caREaH angd anfikedydgpendent selludagy bsrtoxisity (AR O can
ehrgﬁilaltd @Enbék@u% &ﬂféttﬁﬁﬂ?d%Ut‘lN—lMﬁ S@tg bi LtU%@OQ{m&éJCAArO
al.l i ative treatnmen cer patient involves
Acf e S bR e f s P e ToR e
resplome&tsmprxsfngl e&lrm&ga&mﬁg ﬁwmtthérsompssihbm%sﬁﬁbéﬂ edrbeyr
ase W t dlrecﬁay

0037 TR Rt B2 moBhod By BB ki L hesnge

enhameaomélmcs ah ondigakiatig owh i 1pamme 1eBparisk) smh las anippeitthat

I [ | ressi.on
SR, 0 B SOCHR e STAS S P e
anif-gph @]antﬂm i memﬁwct)fxom the opgwpd@sldxfephﬁd@ amtﬁbody,

moifHe b (St AR EIAR RN HyUmitpf GhbI AR RGO M0L: AANERE
I's u3|n% 4 ti y or an
present in an anti-EphA2 antfbody are modified to alter their composition to the

extent required to enhance ADCC compared to the original, unmodified
antibody.
[00143] In some cases, LUCA19, SPL1, SG5 or LUCA40 binding can also

activate both cellular and humoral immune responses and recruit more natural
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anti body which preferentially binds to the sane

epitope as the epitope to which any of LUCA19, SPL1,
WESH608422d JCAA0 preferentially binds. [00141] |PCHE82006/004057

anot her enbodi ment, LUCA19, SPL1, SGb5 or LUCA40 or any

of the EphA2 enbodi nents described herein can bind to

EphA2 expressing cancerous cells and i nduces an

active i mmune response agai nst the cancerous cells

expressing EphA2. In sone cases, the active imune
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conpri sing adm nistering any of the conp05|t|ons
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S OwWn | mrune response as an a

Ephigtexprsssien suten sellspdhesq mednds enpd arminsterng tﬁ% ast
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IS renove he ol i osacc arides of that anti body,

empod BT B e EHNE GO RBRRANGr O PHATELR, @ COmugats

mtarmaﬂgeﬁeélt Sh yfeﬂ&ﬁﬁl@eﬂ@ﬁbdﬂiﬁ%nt RIS, spm @ﬂ;saﬁtuucEmmz

th
caf R CoRRVRd o BAGHHEGTE PR R AR B RB Blr P Faim
e.g0 ke g |calidhaamitis, Iaadlstaaxm ohodytan$ifBiti4 3t other sone cases,

9, SP S
Ch%l’a%g@l]éé%fielug% i}olecﬁge) ﬁ) llijé:@s%me% %%heg v‘é‘gnlegl cc?n(-{amﬁ‘?% IC v 3} te

e rrespons and
chempthengteutia comp8umid 46061084226 RCTN Usﬁ@@ﬁ/aomfg‘ﬁt these

CO%\ o'ugﬁs f tjhé %af%ﬁﬁféﬁ%ﬁ%gﬂ%%%één%@%%ﬁe l?;}éﬂ-;%%hmody
anl mhwum@rmaw@ta oaat:eeoamcallnd bvietrabther embedimentstherantibody can
be%%%&égéﬂ Tﬁ%rh?{'h%r% iltsthe hﬁley(ﬁtth gﬂ:ﬁf reRRRAAb B incer

can t 0 cancerous
expressing tlam@tm@ T PFeey &2 @ha é‘l‘qﬁ# bm@%%f pf metasgasis. cg

an‘c:l’Qé(@}n bALalbd16e SANGRIOME Heldrk §urg[e9}9@143611d]hﬂa1$ﬂff@rapy) ina
nts, the invention provid

es
poBER IR AP SYEPRANS HTATEY” EORFOFT & PR St thy
tuRoY afdl thidenaPRRe Sirhp I SuERsE dphrtisshetating surgery, and/or

decrease the resulting disfigurement.

[00146] Various formulations of LUCA19, SPL1, SG5 or LUCA40 and equivalent
antibodies or fragments (e.g., Fab, Fab’, F(ab’),, Fv, Fc, etc.), such as chimeric
antibodies, single chain (ScFv), mutants thereof, fusion proteins comprising an antibody
portion, humanized antibodies, and any other modified configuration of LUCA19, SPLI,
SG5 or LUCAA40 that comprises an antigen EphA2 recognition site of the required
specificity, may be used for administration. In some embodiments, LUCA19, SPL1, SG5
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[ 00145] The invention provides nethods of delivering

any of the conpositions (including conjugates)
waele®ensf2edd herein to an EphA2 expressing cel |, PGIUR2086004057

an EphA2 expression cancer cells. These net hods

entail adm nistering the conpositions (including

conj ugat es) described herein to an individual. In sone
enbodi ments, the methods provide for introducing, for
exanple, a conjugate into a target cell. In yet
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are relative
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har maco effective subs n
R PaR e g uSa bl oS PR IR o
fulliy htiesnt antiSodi¢sabbpbexsed pi [@olosg haiflifedd the antibody and to prevent

the antibody being attacked by the host’s immune system.

[00148] In some individuals, more than one dose may be required. 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,
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but are not Iimted to stabilizing agents, wetting and

emul si fying agents, salts for varying osnolarity,
wepmapsb@t i ng agents, buffers, and skin penetPEL/U82006/004057

enhancers. Excipients as well as fornulations for

parenteral and nonparenteral drug delivery are set

forth in Rem ngton, The Science and Practice of

Pharmacy 20th Ed. Mack Publishing (2000). [00147]
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[00149] In one enbodi nent, dosages for LUCA19, SPLI,

agag@cag‘rinq_r@@a@gncézmcir@g@p,égrcomas or adenosarcomas. LUCA19 SPLI,
SG5 or LUCAA40 antibody can be admixed with one or more antibodies reactive against

carcinomas, adenocarcinomas, sarcomas, or adenosarcomas in organs including but not
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may be determned enpirically in individuals who have

been given one or nore admnistration(s). Individuals
wW@e@ogs4zed i ncrenental dosages of LUCAL19, SPLI1PCT3(E52006/004057

LUCA40. To assess efficacy of LUCA19, SPL1, SGb5 or

LUCA40 or other equivalent antibody, markers of the

specific cancer di sease state can be nonitored. These

markers include: direct neasurenents of tunor size

via pal pation or visual observation; indirect
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immunization schedule is as follows: Day zero, immunization plus Ribi. Day 3,
immunization plus Ribi. Day 7, immunization plus Ribi. Day 24, immunization
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51, immunization minus Ribi. Day 69, bleed for titer test. Day 71. immunization
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are comercially known and publicly avail able, such as
for exanple, F12/DVME (1:1) nutrient nmedia with the
wo edobosd2eg suppl ements: insulin (10 g/ m fi nal PCT/US2006/004057
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the monoclonal antibodies in a culture medium that is able to support

monoclonal antibody growth and antibody purification.
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fusion, the hybridoma supernatants were screened for
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peak fractions containing the monoclonal antibody were pooled. The pooled
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over a bovine 1gG colum before antibody purification

in order to renove excess bovine IgG The follow ng
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51%39@ A werg amvm ip be%h feialhorimd serpmgF monﬁa@mgenw@a to

cdn@0dlich bR Bssub eﬁm@@@éaye%v 9‘6-\9411 ﬂf@cl: icéﬂ ¥8llsGfUre washed with PBS
identification of pi cal and |n pattern of

an{%h@d%ﬁa‘led Hith |5Bkb‘di1f égmraﬁ antst@é@g @tr?ei@slr@fcomﬁltrwn in Hank’s
B%l%%@@né%l‘t %ﬁét&ﬁch @Sk EndlidiRd 1 2B d B e Ebdtum THad- KM Sur at

room temperature. The cells were then washed three times with 100ul per well of HBSS
before incubation with horseradish peroxidase (HRP) secondary antibody (50ul per well
diluted in HBSS) for 30 minutes at room temperature. The cells were finally washed
three times with HBSS and the color change substrate (TMB substrate, KPL) was added
to each well at 100l per well. The color change reaction was stopped with the addition

of 100ul per well of IM phosphoric acid. The plates were then read at O.D. 450nm.
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nonocl onal anti body from the hybridoi na supernatant,

it was re-tested for binding to respective inmunizing
w@eoosasged cells of interest. The cell sanpl eSPCINEEE06/004057
prepared as descri bed above and incubated with the
purified antibody at various concentrations. After
i ncubation the cells were washed, resuspended in 0.1
m diluent and i ncubated with 1g of FITC conj ugated
F(ab)' 2 fragnment of goat anti-nouse 1gG for 30
m nutes at 4C. The cells were washed, resuspended in
O 5 n1 FACS dlluent _and anal zed u3|no a FACScan cel

; - Wesés 9t alysisiof 8B S 1 9aad LUCKO exyredsiofitin tancer
wﬂhﬁeBM@b@ on the FACScan hlstogran1 i ndi cated that the

urlfied ntlbody still bound to the cells. [00165] In

offoek Bapdrsihenrisomerell Bradl g0 hTERE Ghl-2) ere grown to
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s te and”  confirnmed
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I—Iﬁé’é M&%alhpﬁﬁgg TR B8 t he Lg,at e%%':a' Q%.ﬁ i%%%%g"iﬁ%ser
co@éagmng @. ]Mﬂ‘rriao}dﬁ{éf o far 15Hdl$$t!e$ eidroooniesperatiieoihe nells were
S Sl L 0 R L s .

icg, éli*rb’é}sd%l{ﬁf-‘é (FBfer wéth| 28 Wetom X100 2mdd FRSE, rldesadinmsazide,

I f
e o S

rser
(Rﬁgl? Melqculag Biqpheppiqals)) HBSS) for 30 m nut es at room

[Oﬂmper@éllérﬁere-gbﬁp%iﬂ sié’%'hﬁef bﬂ@i};SXteg\@ﬁtb%@d LIN88 were
nd the col or. ch ange substrate (TMVB

ceblsiraerehbtil (o & B s Aauent 46, Thenrien Tt vos hebpre-
claseéd forfnm@saamoca}a@mgm 5%51@ WeShj ﬁge&@cﬂ) e hi) cie:

i on 1g%m.gg of, 1 hos horic acid. The
@? r%&b‘?a% Pk ih 361150134 Readsonse? 084226
Ceﬁgllzfﬁ 0 6L ktblf andEh@Aphe pe-cl Y8 %Fsﬁtebdvﬁg theh ﬁid@}a&d‘ﬁ

X cer C | ne

BT O T T RER A ol PR/l s s
copyBaEH tGCIN WZBMB\Sep]earga;e]{civmdt; (conpeatddiarieyg /o) Mh@ Igd’drs at
o . t washe
L A
cen@ﬁugﬂmmr@rammo@dchfmmhekﬂ -bawtionsiatioor Bptethe huned; IgG and
o o O s AU PR vt R Ry
washpe thuge tlsrﬂsogélh; Lo 530 brtfen g taen waher tterep éimagsuvigh
1odleBsRl, lﬁe"\@éﬁeﬁ%@ﬁ‘ds"%&'@%ﬂl%ﬁ%g & BRBEo gpé@mnaf@ggsm

Tris, pH.7 % Chem cal s) “and 1 ncu ated
PAGE sample buffer and oiling at 99°C for 5 minutes.
[00168] The samples were then resolved on a 4-20% Novex gradient gel
(Invitrogen), and transferred onto 0.2pm nitrocellulose membrane (Invitrogen)

and visualized by horse radish peroxidase (HRP) conjugated streptavidin (Pierce
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containing 0.1M Tris, pH 7.4 for 15 mnutes at room
tenperature. The cells were finally washed three
W pove®s42ed¢ h HBSS+ and | ysed by i ncubation for BCT/US2006/004057

m nutes, on ice, in lysis buffer (HBSS+ with 2%

Triton X-100, 2nmM PMSF, 0.1% sodi um azide, and 1

tabl et per 5nl |lysis buffer of EDTA free conplete

m ni - protease cocktail (Roche Ml ecul ar

Bi ochem cals)). [00167] Cells were scraped in lysis

Erdtekh NIRRT HRhI58GY B8t ok -
ce%t ﬂ?ﬁ%& rat 14, 000- x%ggt/f 1gjlrrt Ooﬁéﬁ%ﬁr ﬂgjt[ EUgAl%hmu SG5

or ol | ysate was then pre- cleared for 2 hours at

[0@@9}’1\" tf"(‘)r@et’ecﬁgn bJ-iinB:IRPQQhQ ﬁﬂeag% ﬁ;f{dlﬂghEHtf&%ﬁﬁloséb@s
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m nut [00168 e sanpl'es were then resolve

ackprmbwisreXhegnidtticeltinlogpetvas Wheheidi dgenyvith ARET before
m@magﬁ SHEPHhANYA u%/a\vfmm&%&gga@%&&g%?r ggrmﬁa&qge (heavy

(L.nvi trogen) visualize
angdighk F]@I%§ép?qlﬁ@)€r@é ﬁflwgb@cb@gamt dpvingi dndwelpg@ertc@nw )

Syzlgﬁ@{aﬁﬁfe?sg @m?g EE%Q%BQ@ASQQJ se@ﬁgpﬁ%@m@f :!ac%&j{ er
bl ott ed ot of mu-SPL1 -SGS
Iﬂmmm;e%tsm(éat F%&@éﬂ‘i&bﬁoraép@m eThieptpeppre. The

ni@OHIluGRE SFhsFHraBP tashed thred AR WITHOPEIT A DSSuMBR bl HE!+
bl osﬁke for 1 hour with bl ocking buffer (5% non-fat

(AB’reﬁ -, in Tris- buffered saline with 0.05%
Tween-20 (TBST)). HRP conjugated streptavidin was
Exa' |}J e 1innt T;(I)B IT”% }7 / and exposed to the
es at room tenperature.
[0017¢] niRrooaretidsuk esvplea frowasineel pdttenss weterenbed dEBSTOCT

R 8 D U e B
wigh a fpgica BORGAAY nmdnetometartcb]@lekmeub 068 10@s midhihaar-tpunted on
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trocel ose was en i ncubated I n
ac?jcpag,{%(% pbanel at dRtGand aifpwed to air-dry 2-4 hours at room

temperature. The fixed sections were stored at -80°C until use.

[00172] For immunohistochemistry, the tissue sections were retrieved washed
in Tris buffered 0.05% Tween (TB-T) and blocked in blocking buffer (TB-T, 5%
normal goat serum and 100pg/ml avidin) for 30 minutes at room temperature.
The slides were then incubated with the mu-LUCA19, mu-LUCA40, mu-SG5 or

mu-SPL1 and control monoclonal antibodies diluted in blocking buffer (1 ug/ml)
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ImM of 5 g/m nu-SPL1, nu-LUCAL19, nu-SG5 or nu-LUCA40
diluted in blocking buffer. The nitrocellul ose was
wormhesh23 ti mes wi th TBST before incubation wahusmng/004057

of 1g/m HRP conjugat ed donkey anti-nouse |1gG (heavy

and |ight chain specific, cross adsorbed agai nst
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[
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(1999). Ot her nethods of antigen retrieval and/or
detection maybe used by one skilled in the art,

Results fromsimlar
Table 1. Distribution of LUCA19 antigen in normal human tissues

Tissue Type Results
Skin Negative
Lung Negative
Kidney Negative
Pancreas Negative except for 1+ staining on a few ducts
Liver Negative
Colon Negative
Duodenum 1+ staining in basal epithelium
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experiments perfornmed using frozen tissues or,
fixed tissue

appropri at e,
W@ ioghB4226 det ect
anti - LUCAL9,

vari ety of nornal

all cases, anti

was correlated with that of frozen tissues.

results fromfr
did not match i
conveni ence, _a

wher e
with antigen retrieval and
ion were performed. The bi ndi nRCD1S2006/004057

anti - LUCA40 and anti-SPL1 anti bodies to a

cancer tissues was assessed. In
fixed tissues
The

ozen tissues were only used if the two
n the controls. [00174] For

summary of the conbined results of

and
body binding in contro

sever al

Tables 1-4 su

experlnents usi n

di f fleplad Risigibpion; of

frozen surgical tissue from
peiigRr inj pprivgh haman-tsues
rize the distribution of LUCA19, LU

Ti _and

Resultsnt i gens on _nornmal _human ti ssues.

Skiabl es 5-7 summpNPgativelpceiitst/r pbatfewsmeil subaaageous

L LUUCA4Q _and SPI 1

¥a6¢!9ens on vari ous human t unor

Lytgsues. Tahle

1Neggtiter i but i on_of LUCAL9 antigen in

I<iﬁl@ema| human ti

SN egajiveExespidorTy peondemirdi Ski n

%‘Xlééﬁéiﬁlye Lung

W@@atlve except

NWggativee  Ki dney Negative Pancreas
Negatile exteyitidmty/ -om Earémbvycuct s Li ver

Colemat i ve Col on

NS ggettiveexcdpi od e nuen hucosh andinmgpcilarisas al

Degdanipot i um 60

ViD= 2006/ 084226 PCT/ US2006/ 004057 Tabl e

Prpsta@ st ri buti on

IHegdtiv€A40 antigen in nornmal human

Ovargsues Ti ssue

MY pertResul ts Skin Negative except +/-

Bremsta f ew 'snal |

siNegativareciys + /v esaailsndulbingidNegat i ve

Ki dney Negative except for

hbgatlve Li ver

+/- on gloneruli Pancreas
hbgatlve except for + on parenchyna

Cotom Negative

Duodenyie MNesigtimiidy HSAle MRRALD YO rmal human tissues

except Ff=—over nucosa and—nuscutart+s

Tissue Type Results

Skin Negative

Lung Negative

Kidney Negative

Pancreas Negative

Liver Negative

Colon 1+ focal staining on mucosa (50%)
Duodenum 1+ mucosal staining
Prostate Negative

Ovary Negative

Breast Negative

Table 4. Distribution of SG5 antigen in normal human tissues

Tissue Type Results

Skin +/- staining on epidermis and sweat glands
Lung Negative

Kidney Negative

Pancreas Negative

Liver +/- staining (parenchymal hue)

Colon Negative

Stomach Negative

Prostate Negative
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Ovary Negative B
gl andul ar struct
W@RnitsQ81226 N nor na
Skin Negative L
Pancreas Negativ
stai ning on nuco
Prostate Negativ
Table 4. Distrib

reast Ne ative except +/- over

ures Table 3. Distribution of SPL1
| human tissues
ung Negative Kidney Negative

e Liver Negative Colon 1+ foca

sa (50% Duodenum |+ nucosal staining
e Ovary Negative Breast Negative
ution of SGb antigen in normal hunman

OVhSSUES T SSUE

mg&i‘%—;bﬂ*ﬂ‘ s—Skim—+f=—stain-ng—oen-

BRBLderms and SYRRL, gjands—tung—Negati-ve—Kianrey—Ne
atTve —Pancreas Negattve tiver—+/—=—statntng

(parenchymal hue

) Colon Negative Stomach Negative

Prostate Negativ

e 61 WO 2006/ 084226 PCT/ USZ006/ 004057

Ovar Taldgat DigribBtienst LNEpaianeigéabh BumanDusioritlbhdson

of LUCAL9 antigen in human tunor tissues

Ti ssue Type

TiResaTyse Prost at eRAagst | ve on 4/4 tunors screened

PiOotatn 1- 3+ st al NNBgatbre dl 4/ AURrSsG6&RANED  Ki dNey

Colegat i ve on 5/ 5| 1-8MBfa$nif§ 08 ST8@umors screened

Kidney Negative on 5/5 tumors screened

Lung 1-2+ staining on 4/7 tumors screened and negative on
3/7 tumors screened

Ovary Negative on 4/4 tumors screened

Pancreas 2-3+ on 5/5 tumors screened

Breast Variable; 1-2+ on 1/3 tumors screened

Table 6. Distribution of LUCA40 antigen in human tumor tissues

Tissue Type Results

Prostate Variable; Negative to 1+ staining; 8 tumors screened

Colon 1-3+ staining on 8/8 tumors screened

Kidney +/- stromal staining on 5/5 tumors screened

Lung Variable; Negative to 1+ staining; 8 tumors screened

Ovary +/- stromal staining on 5/5 tumors screened

Pancreas 1-2+ staining on 7/7 tumors screened

Breast Negative on 3/4 tumors screened; +/- on 1/4 tumors
screened

Table 7. Distribution of SPL1 antigen in human tumor tissues

Tissue Type Results

Prostate Negative on 6/6 tumors screened

Colon 1-3+ apical staining on 7/9 tumors; Negative on 2/9
tumors screened

Kidney Negative on 5/5 tumors screened

Lung Variable +/- to 1+ staining on 3/8 tumors screened;
Negative on 5/8 tumors screened

Ovary Negative on 5/5 tumors screened

Pancreas 1-2+ on 6/6 tumors screened

Breast Negative on 4/4 tumors screened

Example 6. Immunocytochemistry results
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Lung 1-2+ staining on 4 / 7 tunors screened and
negative on 3/ 7 tunors screened Ovary Negative on
watebensures s screened Pancreas 2-3+ on 5 / 5 tREDUS2006/004057

screened Breast Variable; 1-2+ on 1/3 tunors screened
Table 6. Distribution of LUCA40 antigen in human tunor
tissues Tissue Type Results Prostate Vari abl e;

Negative to 1+ stainin ; 8 tunors screened Colon 1-3+
staining on 8 / 8 tunors screened Kidney.. + / -

[09175) rraMoﬂo@]oﬁb%tf%@dés ) LM@Sm‘?lC%@éﬁig al’igrﬂgu -8BkLyere

Var|a ative to 1+ MOrs scr
Bedpyest r?ach"g}’ Methayaripus icelil Hgesdiroms differentiypes oftisseen éthe

re@@]‘ﬂ§{?v@ﬁessc3>re%l+a331kaﬂ09 Wk Bsﬁ‘(fg st‘iam% S+§’Cf[)f3§ﬁﬁgra$£ ?@ﬁve

atl ve on 3/4 tunors screene
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Uit SR il G R NER Ve SRR P o B
anBD@BE0B 4226s PEAVHUGRMGAD Q&%Yandtﬁ@&ﬁ&h 1MBNRE LaRgled for o
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thgﬁleth s ciescrgbwg?%rl lﬁ 1et: I_e‘_)g\}/g%m?é%% peéfeg%eél 15 a"glplp E?Glgp?lg{ceaé_llyﬁ ‘??ﬂ

EIaIﬁeL Sérccfmer Anggaidi G/eﬂal fstaTnbinging [e%ihﬁ%ﬂts w1thénu -LUCA40 using
wer e obtained usin

th%ﬁ?s escf%lgcrl] Eépei%t r1“}463 erax%grLfllntensts represented in Table 10 include Live-cell

ELISA, Sarcoma Array and Cell Array™ binding experiments with mu-SPL1 using the

methods described herein.

Table 8. Mu-LUCA19 binding
Reactivity | Reactivity | Reactivity
. Sarcoma | Live Cell
Cell line | ATCC# Organ Cell Type Cell Array Array ELISA
MDA361| HB-27 Breast Adenocarcinoma -
MDA175| HB-29 Breast Ductal carcinoma -
MCF7 HTB-22 Breast Adenocarcinoma -
Metastatic; pleural
SKBR3 | HTB-30 Breast effusion - -
adenocarcinoma
BT474 HTB-20 Breast Ductal carcinoma -
. Endotheliall Normal human
HUVEC | Primary Cell adult ++
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t echnol ogy,

di fferent established cell
w0 bwogsamt h surface w thout using proteases,

as described in WO 01 /43869. Cells from
lines were renoved from
PRCRE2006/004057

and enbedded in OCT conmpound. The cells were frozen

and secti oned,
pr ot ocol .

t hen

stai ned using a standard | HC
[001771 Results of the binding of the

mu- LUCA19, nmu-LUCA40 and nu-SPL1 antibodies to

vari ous establlshed human nor nal and tunmor cell Iines
are—TC I1p| ed—frot convieiien h—Tables—8-—16—Fhe
P i rfé(&ﬂ%l’épr&sm’at e Orma\il‘:@? m§ry ncl ude Live-cell
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descrijped—hergrn—Theexpertnents—representeg—+n—TFable
EF-Acl [¢dd-19%8e - devdry HLI SAar@aemenma Array ang Cel |
AT ay TM-bi mdirg—expertmentss W i o EUEAAO—tsing—the
SkdMIedds HIBseY i| bebuhgr i n. 1 Derifrents represented  +
T—TFatte—t0—ctude—tHve—ce ECHSA—Sarcora—Array
6ﬁd3QEIRA¢H@thNL@mmd|ﬁQMBxﬁémummnn@.mﬁ&ﬁ-nuJSPL
using the —netthods deseribedherern [ Tabte—38
M4 UGAIOL BRI njuReadt | viCayciremat i v| ty Reactivity
Cel 1 Tjirne_ATCCH Urgan T—Type CeltTArTay D(Fll cone
102 CeRAVEN [ ayleng sALungzawer i-le| Br east
noda norm I\/L)Al7b HB-ZHoBE@AST puctal carci o
H'Iéé 2 a%‘fO’Adengg@In(gdaf@l@na Vet ast at i c;
I elurdl _ SKBRITHTB- 30 Br €axts[§fctUsi on| - adenogar ci o
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0% Q8#3P3PCT/ 82006/ QA0SR Lo iYES CC- 2251 | Br east +
NOT mal| manmae e I[nEIIgIS t =77 Ovatly
IRANBAdreh e olens | B e%%f&é?S Ovary Carci noma
SKVEST HTB- 58 Ttung Sq dllUUb —~—carcironms
Hs700T | HTB-147 | Pancreas | Adenocarcinoma -
HPAFII |CRL-1997 | Pancreas | Adenocarcinoma ++ -
AsPC-1 {CRL-1682| Pancreas | Adenocarcinoma +
9926 RAVEN | Pancreas | Adenocarcinoma ++
_ Embryo Fibroblast; SV40
SVI2 |CCL-163.1 (Mouse) transformed }
Kidney
Cos7 |CRL-1651| N | gyyg transformed | /-
Monkey)
RL65 |CRL-10354|Lung (Rat)| Epithelial cell -
Calu3 | HTB-55 Lung Adenocarcinoma ++
Caki2 | HTB-47 | Kidney (Clear cell carcinoma +
A498 | HTB-44 | Kidney Carcinoma +/-
786-O [CRL-1932| Kidney [Renal cell carcinomal +/-
. Transformed with
93 - -
2 RL-1573 | Kidney adenovirusb DNA
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CA130

Lung Carci nona +

RAVEN Lung Snal |

cel |

+++

+ -

cel |

carci nona +/ A549 CCL-185
9979 RAVEN Lung Lung cancer
WO 2096/0842%/048 CCL- 237 Col on Col or ect al
SWI80 CCL-228 Col on Col orect al
HT- 29 HTB-38 Col on Col orect al
Col 0205 CCL-222 Col on Ascites col orectal

adenoPEr/ub1006re04057
adenocar ci noma
+ adenocar ci noma
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CRE= 16354 tung{Rat)—fipi-thetat——cett—Calu3rHB-55
LNfgP AGRRo40 ¢i Prosater++ CakdiorhB- 47 Ki dney| O ear
cett—garcimome A4 HTB-—44—Kidney€Carcrnofra—+—
BHé4p |GRIP1I3p Iodtatsy | RAdahoeetinomar ci nohia +/ 293
CRL- 1573 _Krdney Transflormed w th = adenoviTus5 DNA—64
B Vog 56 Pottatssi006fe0dETa TDH RAVEN Prost at e
rostate cancer_celt, [Iine PC3 CRC-1435 Prostate
Iiﬂéatc ﬁ%ﬁ“ﬁ%ﬁn& Stompgmp  cREA1CENDr st at &+Car Ei nona -
N87 |CRL-5822| Stomach | etastaticiliver ),
gastric carcinoma
SW872 | HTB-92 (“OmRCVel  1ipoarcoma -
Connective .
SW684 | HTB-91 Tissue Fibrosarcoma ++
SK-UT-1 | HTB-114 | Uterus | Leiomyosarcoma ++
SK-LMS-1| HTB-88 Vulva Leiomyosarcoma ++
SK-ES-1 | HTB-86 Bone Ewing's sarcoma -
RD-ES | HTB-166 | Bone Ewing's sarcoma +/-
RD CCL-136 | Muscle [Rhabdomyosarcoma -
MG-63 |CRIL-1427| Bone Osteosarcoma -
Connective .
HT-1080 | CCL-121 Tissue Fibrosarcoma ++
G-292 |CRL-1423 Bone Osteosarcoma -
A-204 | HTB-82 | Muscle [Rhabdomyosarcoma +
* CC-2251 BioWhittaker
Table 9. Mu-LUCA40 binding
Reactivity | Reactivity | Reactivity
. Sarcoma | Live Cell
Cell line| ATCC# Organ Cell Type Cell Array Array ELISA
HMEC | CC-2251*| Breast | NOrmalmammary )

epithelial
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DU145 HTB-81 Prostate Adenocarci noma +++
CRL- 2505 Prostate Carci noma -
wE@2a006/08em  ++

22RV1
Hs746T HTB- 135 St onach
N87 CRL-5822 Stomach Met ast ati cPCEHES2006004057

i liver ++ carcinoma SWB72 HIB-92 Connective
Li posarcoma ++ Tissue SW84 HTB-91 Connective
Fi brosarcoma ++ Tissue SK-UT-1 HTB-114 Ut erus
Lei onyosarcoma ++ SK-LMs-1 HTB-88 Vul va
Lei onyosar coma ++ SK-ES-1 HIB- 86 Bone Ew ng S sarconmm
RE-ES—+HB=14 A e+ RD—CEC=136
HUSEC]. Rinbdo S8 Ng‘k?%%}%‘ -1427+Bonk
Cst-eoSarcotra Hi ;GSC ce=1Z21—ConmnmettiveFrprosarcone
BF4A74Ti |s $TiB-18 29 BreRE - ]4DactBbcaec‘1@str@o sarcoma + A-204
HFB=-8Z2—MuscteRhabdomjosarconma— =C-2251
BIGHMHi |t TEIBe?2 Tallreasd. |MAdetiGaddnoinad| ng Reactivity
Reaet+vi-ty—Reactivity—Cett—neATCCH OrganCet—Type
MIRAL7Ar ridj-23an c direasti VeD@elal carpinpsp ELI SA HMEC
€225t Breast—Normaly mammery —epr tfietTat— 65 VWO
MiDABE 18 4dB 67 PCT/Busmt 06/ BGeDSREICIRRNEC| Pri mary
—Endot et TatNgrmat— o eﬁgta%lﬁle@qy U BT474 HIB-Z20
BRS!| PHaL sl |caneinomm - WERJONTE- 22 Br eas! :
Adenocfar ci nomg AL75 Ig[@eggcaﬁﬁﬁéﬁg buct al carci nomaj -
9979 RAVEN Lung |Lung cancer cell line +
A549 CCL-185 Lung Carcinoma +
CA130 | RAVEN Lung {Small cell carcinoma +
Calu3 HTB-55 Lung Adenocarcinoma +
SKMES1 | HTB-58 | Lung Squamous ; +
carcinoma
ES-2 |CRL-1978| Ovary Carcinoma 4+
SKOV3 | HTB-77 | Ovary Adenocarcinoma + +++
9926 RAVEN | Pancreas | Adenocarcinoma ++
AsPC-1 |CRL-1682 | Pancreas | Adenocarcinoma +
HPAFII |CRL-1997} Pancreas | Adenocarcinoma ++ -
Hs700T | HTB-147 | Pancreas | Adenocarcinoma +
Colo205 | CCL-222 | Colon | “scites colorectal +
adenocarcinoma
Colorectal
HT-29 | HTB-38 Colon adenocarcinoma - +
Colorectal
SW480 | CCL-228 Colon adenocarcinoma oot +++
Colorectal
SWo48 | CCL-237 { Colon adenocarcinoma -
. Transformed with
293 CRL-1573 | Kidney adenoviruss DNA +/-
786-O |CRL-1932| Kidney [Renal cell carcinoma +
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VMDA361 HB-27 Breast Adenocarci noma -

pl eur a

Smal |

Adenocar ci noma +

cel |

SKBR3 HTB- 30 Breast effusion -
wa@dmaogeeci noma 9979 RAVEN Lung Lung cancer ceCT/UB10n€004057

+ A549 CCL-185 Lung Carci hona +
carci noma +
SKMES1 HTB-58 Lung Squanous

Cal u3 HTB-55

Met astati c;

Lung

CA130 RAVEN Lung

carcinoma ES-2 CRL-1978 Ovary Carci noma +++ SKOV3

HTB 77 Ovary Adenocarcinoma + +++

9926 RAVEN Pancr eas

Adenocarcihnomg—++ AsSPG 1T CRC-1682 Pancreas
A9GoclaFtiBntra Kidipar!|l CRlargogmapancr eas
Adenocar ci oy ++ - H5700T HIB- 147 Pancreas
AakitoclatEiBndha Kidnsiyo26baocsll caxdinemiapn Asci t es
colforectal + |agg, ricimoma  HI-Z29 HIB-38 Cplon
Col or gct al + @gggggarcinona SWI80 | CCL- 228 | Col on
SOr el CHRH- 1651 |+t 00 a0 O CHE ETRREPRN VD48 “TCL- 237 Col o
Col or elct al acqngﬁagglnona 293 CRL-1573 Ki dney
Transfiormed Wiith a enOV|ru§%@_ (8610 CRLC-1932 Kidng¢y
RertRl ERLI108aH Ernsfaty  dpithelislsel/ 084226
PCT/ US20067 00408 4b 49 98 HilBoiés §vdpey Car ci noma +
S [KrfB- hoP- Iy mguﬁgél ear ye@fbrgal ci homa + Ki dney
(O0S7 URL-T601 [(ArT1 canf SV40 Transtor med ++ een
22RV1 | CRL-2505|" Prostate Carcinoma
DU145 | HTB-81 | Prostate | Adenocarcinoma -
LNCaP |CRL-1740| Prostate Carcinoma -
PC3 CR1-1435| Prostate | Adenocarcinoma -
TDH | RAVEN | Prostate |Frostatecancercelll .,
Hs746T | HTB-135 | Stomach Carcinoma +
N87 |CRL-5822| Stomach | Metastatic; liver .
gastric carcitnoma
SW872 | HTB-92 CO{}.H ective Liposarcoma ++
issue
SWe684 | HTB-91 Con_nectwe Fibrosarcoma ++
Tissue
SK-UT-1 | HTB-114 | Uterus Leiomyosarcoma +
SK-LMS-1| HTB-88 Vulva Leiomyosarcoma ++
SK-ES-1 | HTB-86 Bone Ewing's sarcoma -
RD-ES | HTB-166 Bone Ewing's sarcoma +/-
RD CCL-136 | Muscle [Rhabdomyosarcoma -
MG-63 | CRL-1427 Bone Osteosarcoma -
HT-1080 | CCL-121 [COmmectivel gy osarcoma t
Tissue
G-292 | CRL-1423 Bone Osteosarcoma -
A204 | HTB-82 | Muscle [Rhabdomyosarcoma +
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Monkey) RL65 CRL-10354 Lung (Rat) Epithelial cell -
SVT2 CCL-163.1 Enbryo Fi broblast; Sv40 (Muse)

wo canssaeaed 22RV1 CRL- 2505 Prostat e Carci nonBCF/USKIM6IE04057
HTB- 81 Prostate Adenocarci nona - LNCaP CRL-1740
Prostate Carci nona PC3 CRL-1435 Prostate
Adenocar ci nona - TDH RAVEN Prostate Prostate cancer
cell ++ |line Hs746T HTB-135 Stonmach Carci noma + N87
CRL- 5822 Stomach Metastatic; liver ++ gastric

* caLeisneaRvEMBila HTB- 92 Connective Liposarcoma ++
Ti ssue SW684 HIB-91 Connective Fi brosarcoma ++ Ti ssue
SK-UT-1 HTB-114 Uterus Leionyosarcoma + SK-LM5-1
HTB- 88 Vul va Lei ong sarcoma ++ SK-ES-1 HTB-86 Bone

Ewi ng' s s3htledha EBindfBe 166 Bone Ewing's sarcom
+/ RD - 136 |[MUScl€é abdonyosar CoOMaRe, MARIRERNT ‘@“‘j Reactvity
%? e OGsteosarcoma - HTF1080 CCL-121 ,onnect{&; €Sarcoma | Live Cell
Bprtldre’ 4+ Omasue G 9ol Tore - 142G Bdnery| =) ELISA
Bt eos@arcoing -, AZo04 r\j, uuunyuogp € ==
EMED pG66RDE]2 J8repetT/ 6’@?@@5@? CC- 2251
) WTTELIN A 1 Tl n &-—Roaset 1\ s
bl OVVIT d.K.e[ | E & H IhJ.lPiJI o IIL’ ~Eatti—y+ty
HEYEG v Pripnage 3 c#ll&gflyal C%BF :# Grgan [Cel | Type
ray—Sarcona tive—CetHS ni’i’ay ~H-SA
BT474 | HTB-20 Breast Ductal carcinoma -
MCF7 | HTB-22 Breast Adenocarcinoma -
MDA175, HB-29 Breast Ductal carcinoma -
MDA361| HB-27 Breast Adenocarcinoma -
Metastatic; pleural
SKBR3 | HTB-30 Breast effusion - -
adenocarcinoma
9979 RAVEN Lung |Lung cancer cell line +
Ab549 | CCL-185 Lung Carcinoma +
CA130 | RAVEN Lung |Small cell carcinoma +
Calu3 | HTB-55 Lung Adenocarcinoma +
SKMES1 | HTB-58 | Lung Squamous - +
carcinoma
ES-2  |CRL-1978| Ovary Carcinoma +++
SKOV3 | HTB-77 Ovary Adenocarcinoma ++ +++
9926 RAVEN | Pancreas | Adenocarcinoma ++
AsPC-1 |CRL-1682 | Pancreas | Adenocarcinoma ++
HPAFII |CRL-1997 | Pancreas | Adenocarcinoma | ++ (75%) -
Hs700T | HTB-147 | Pancreas | Adenocarcinoma +/-
Ascites colorectal :
Colo205 | CCL-222 Colon adenocarcinoma +/-

68




HVEC CC- 2251* Breast Normal mammary epithelial HUVEC
Pri mary Endot helial Normal human ++ Cell adult BT474
wOoIBeAR2BF east Ductal carcinoma - MCF7 HTB- 22 BUEHS1006/004057

Adenocar ci noma - NMDA175 HB-29 Breast Ductal carcinoma

- MDA361 HB-27 Breast Adenocarcinoma - Metastatic;

pl eural SKBR3 HTB-30 Breast effusion - adenocarci nona
9979 RAVEN Lung Lung cancer cell line + A549 CCL-185
Lung Carci noma + CA130 RAVEN Lung Smal | cel |

—+ CI/I\IEC‘1

rcarcrnome F Caru3 rnDr 55 E&d%fﬁ‘l‘e"”‘ka' e m.rﬁﬁi SV EDL
kB2%8 IT_FUWg3$cuaGd@s - %deﬁ,&ég&kﬁglﬁg ES-Z- CRIL.- 1978 +

Lol ol

Ovary Carcinorma—+++—SKovV3 CTlO et Y Adenog¢ar-ci-nons

W48 elaSCReB8AQ HsTOOT+HTB{ 147

Cabaas nena ++ AsSPC-1
$W4i8ﬁ+ jelvpd FiA\ﬁENOﬁan'C[’Eq‘I%no”f% ??r ¥ IHPAF! | CRL-1097 B
S caCalono filg - 14

Barneralac Adoe kL_EiFn CLPBYRE ool - 222 ¢olon
Fanttreas—Aaengtarc+- ROl [~ — +—-H-

{ A RIpL BB Fadnade Hﬁgﬁ% 8 W/2006/ 084226
AL G nad o@ﬁg}?&lf‘i /

PEFH-US2006/-004057—HT bh-Coloregtal = |+

&deaociarRii-h2nrg SB&M]S@ quenaZ?:SllE‘ﬂicmanﬁnl orectal ++ +++
Q f'Y"I

Ao ; 237 Colon—Col orectal =+
agenocarci1otg OOt

a@@ﬁocafﬁﬁﬁa@ﬁm IQ@ﬂeyCFL 15Z3cibiney Transforgmed wth

adenovirusS—DigA
Caki2 | HTB-47 | Kidney |Clear cell carcinoma ++

Kidney
(African
Green
Monkey)

Cos7 |(CRL-1651 SV40 transformed ++

RL65 |CRL-10354Lung (Rat)|  Epithelial cell -

Embryo | Fibroblast; SV40
SVI2 |CCL-163.1 (Mouse) transformed

22RV1 |CRL-2505| Prostate Carcinoma -

DU145 | HTB-81 | Prostate | Adenocarcinoma +/-

LNCaP |CRL-1740 Prqstate Carcinoma -

PC3 CRL-1435| Prostate Adenocarcinoma -

TDH | RAVEN | Prostate |lrostatecancercell|

line
Hs746T | HTB-135 | Stomach Carcinoma +
N87 |CRL-5822| Stomach | Metastatic; liver +r
gastric carcinoma
SwW872 | HTB-92 CO,?.n ective Liposarcoma +
issue
SW684 | HTB-91 CO,}‘.I‘QC“"e Fibrosarcoma , +
issue
SK-UT-1 | HTB-114 | Uterus Leiomyosarcoma +
SK-LMS-1| HTB-88 Vulva Leiomyosarcoma -+

SK-ES-1 | HTB-86 Bone Ewing's sarcoma -

RD-ES | HTB-166 Bone Ewing's sarcoma -
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786-0 CRL-1932 Kidney Renal cell carcinoma + A498

HTB- 44 Ki dney Carcinoma + Caki 2 HIB-47 Kidney C ear
w@eiob/ogreci noma ++ Ki dney Cos? CRL-1651 (AfriRPEnUS¥AE004057

transfornmed ++ G een Monke ) RL65 CRL-10354 Lung

(Rat) Epithelial cell - SVI2 CCL-163.1 Enbryo

Fi brobl ast; Sv40 - (Mouse) transforned 22RvV1 CRL- 2505

Prostate Carcinoma - DU145 HTB-81 Prostate

Adenocar ci noma +/- LNCaP CRL-1740 Prostate Carci noma

PC3CRL—1435—-ProestaterAdenocarctnomg - 1DH RAVEN
RDst atCIPIWs|t dvlesdanddrabdeiyosarcorthpine Hs746T HFB- 135

Cor ot N7 ey =

Stermath—Carci-nora—+—IN87—CRE=5822Stjomach Metastatic

MOGwesr | GRELIARE) cdiamienofa QaeSWBTZNHTE- 92 Connective
L-posarcome + o FasiR SW84 HTB-91 Jonnecti Ve
++{"‘?_SL§{J\ S|

HA-1980$ 41 oAl le BkregprecprMTB-1114 Uterjus +F
Let-omyposarconmp +—SK-ItME=1—HFB-88Vulva Lei o coma
G292 SKCRE-1#2HTB-BAeBone Gpfientreomar coma RD- BS HTB- 166

Bone—twng-—s sarcoma 69 WO 2006/ 082226
PeI4 US2HDB/880 gglngdRD Rigbdegwoparsena Rhabdonyosaf cona
O 15z ¢ Bone Gsteosarcoma - HI-1080 CCL-121
Connective Fibrosarcoma ++ Tissue G 292 CRL-1423 Bone
Ost eosarcoma - A204 HTB-82 Muscl e Rhabdonyosarcoma +

[00178] Results of the binding of the mu-LUCA19, mu-LUCA40 and mu-SPL1

antibodies to various established tumor cell lines from the National Cancer Institute

(NCI) are compiled for convenience in Table 11 using the methods described herein.

Table 11. NCI Cell Line Array LUCA19 | LUCA40| SPL1

Cell Line | Tumor Origin Histologic Type [ReactivityReactivityReactivity

CRE-CEM Peripheral Acute lymphoblastic

blood leukemia
HL-60(TB) Procyelocytic leukemia - - -
K-562 Pleural effusion Chronic myelogenous - - -
leukemia
Peripheral | Acute lymphoblastic ) ) )
MOLT-4 blood leukemia
Peripheral . ] ]
RPMI-8226 blood Multiple myeloma -
SR Immunoblastic large 3 _ }
cell lymphoma
A549 Lung Carcinoma + + +
EKVX Lung Adenocarcinoma - - -
HOP-62 Lung Adenocarcinoma +++ +++ +++
Large cell,
HOP-92 Lung undifferentiated " i A
NCI-H226 Lung Squamous cell + ++ ++
NCI-H23 Lung Adenocarcinoma +/- - +
Bronchi alveolar
NCI-H322M Lung carcinoma - - -
NCI-H460 Lung Non-small cell - - -
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* CC- 2251 Bi owitaker [00178] Results of the binding
of the nmu-LUCA19, nu-LUCA40 and nu-SPL1 antibodies to
wo a0060822€@st abl i shed tunor cell |ines from t hePEUSINED04057

Cancer Institute (NCI) are conpiled for convenience

in Table 11 using the nmethods described herein. Table

11. NC Cell Line Array LUCA19 LUCA40 SPL1 Cell Line
Turmor Origin Histologic Type Reactivity Reactivity
Reactivity CRF- CEM Peripheral Acute Iynphoblastlc - -

bl-eodtegykemaH—=60(TB—Procyetocyticteukenra—=—T-
NEEH23 dur al L&1g usi on ‘é]%?%’ﬁ?“&?lr}ﬁ}%ff odendiis -|- Tt +r
[ euk Per i pheagditeAcaldectay nphohl astic /- -
LT o dem ol - $226dPecipimons  NUI A ol e| myol ong * 0%
EEKEE? SR ¢y noblastlém_lcg{o%1 - cell Ilyqphona 4+
4 LN Carclhoms EK] ||ng Adenocat-ei-Rera
-HCTHOP- 62 LUﬁ@omdenocarch@nEm¥*+ +H+ R HOP+92 +
C rge celLl,, + + ndi ¥ tifate - 6
L - qu US&CIS '+ g‘g MORK 1_%{532 I ||ngq_ '_g? M
Adgtye arC|nom§ﬂ3£ - |+ NEclguegiav Lung Br.onchi - +
alveolar | - - carci nonadegocaigamma | - L1_cel
- KMvi270 MO 208166084226 ABETd 264 00405 #  NCI - H522 ++
#Fﬁgggﬁggqgﬁ§g5'“ FOmTASTTTES
Ef???%?tagdan omAdenocag g HCC- 2998 | Colgn A
Caretrnotra—++—++—+++—HCT- m—Carcrnomg [+F FF HF
SE-268 CNS RHiphaho ++ ++ ++
astrocytoma
SF-295 CNS Glioblastoma " ¥ ¥
multiform
SE-539 CNS Gliosarcoma ++ ++ ++
SNB-19 CNS Glioblastoma ++ ++ ++
SNB-75 CNS Astrocytoma +/- +/- +/-
U251 CNS Glioblastoma +++ ++ o4+
LOX IMVI Lymph nqde Malignant amelanotic + + t
metastasis melanoma
MALME-3M |Lung metastasis| Malignant melanoma - - +
M14 Amelanotic melanoma - - -
SK-MEL-2 | Kin metastasis- Malignant melanoma - - -
thigh
SK-MEL-28 Malignant melanoma - - -
SK-MEL-5 Axcillary node Malignant melanoma - - -
metastasis
UACC--257 Malignant melanoma + + +
UACC-62 Malignant melanoma - - -
IGR-OV1 Ovary Cystoadenocarcinoma - - -
OVCAR-3 Ovary Adenocarcinoma ++ ++ (75%) ++
OVCAR-4 Ovary Adenocarcinoma -+ + +
OVCAR-5 Ovary Adenocarcinoma -+ ++ +++
OVCAR-8 Ovary Adenocarcinoma +++ + ++
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HCT- 15 Col on Adenocarci noma + +/- + HT29 Col on
Col orectal - - + adenocarcinoma KML2 Col on
wod®aoseeci noma + ++ ++ SW 620 Col orectal MetBSI/EHS1006/004057
| ymph ++ ++ +++ adenocarci noma node SF-268 CNS
Anapl astic ++ ++ ++ astrocytoma SF-295 CNS
dioblastoma + + + multiform SF-539 CNS di osarcoma
++ ++ ++ SNB-19 CNS dioblastoma ++ ++ ++ SNB-75 CNS
Astrocytoma U251 CNS diobl astoma +++ ++ ++ LOX | MWI

h ||u\.c Med--grant EtanotT T+ F FF Tetastasrs
n%ﬁ: VAL 28R Luh ‘ﬁ%‘fr‘é’ﬁrégiog‘al\/hl i griaint pel dhoma - *

PC3 '\/'14 Aﬁeibﬁ%w c ml@mammma SK- MEL- 2 Bkin ]

_n:e_t_as_t_agrlr cs-__Mallanan Ananm i Al Qlry AL Od
AASLILER Y LEA- 10| T a0 iormma LIII \d‘l‘r I\ IVIELL™ 4
MBRIUlghant| mePmsiatm - |- AJSRCNEINOZAX]i | | ary hode -
L ghant| nme - IACC-/- 25}
Nl\/h%o-%ant W@% + Befafrﬁgéﬁf‘l:@d%&pg el a—l:IU.”_ -

- A498GR- QV1 Ridiey Oy >t oad@mmrra nonmg - +/-- (OVCAR-3 +

mocC TTIOITH /b‘é/al O JOVEAR- 41 Ovary
Xé‘ﬁ%@arm no g 4+ 4+ Cgﬁ% ary Ade%g\?ar Ci n%rm dog T

reAREH  QVCARign&vary Adeaeearchiongam |rrhes +p FE WD+

ﬁnnc N AI2DL Yozl M ataYe V. Vall A al

D AN =7 ol P U /Y
806/084226PCHUS20606/ 00 U397 OOV S LNdr_’y

Aééﬁagarm nofedney + + PCICBCBY%R e Adenotharcinoid - |- T

- TK-10 Kidney Carcinoma + + +
U0O-31 Kidney Carcinoma ++ ++ ++
MCE-7 Breast Adenocarcinoma - - -

Metastatic; Pleural
NCI-ADR-RES Breast effusion + + ++
adenocarcinoma
Metastatic; Pleural
MDA-MB-231 Breast effusion ++ - R
. adenocarcinoma
Hs 578T Breast Ductal carcinoma + +/- +
Metastatic; Pleural
MDA-MB-435 Breast effusion - - -
adenocarcinoma
Metastatic; Lymph
BT-549 Breast node; Inflitrating +++ +++ ot

ductal carcinoma

Metastatic; Pleural
T-47D Breast effusion; Ductal - - -
carcinoma

[00179] Monoclonal antibodies mu-LUCA19, mu-LUCA40 and mu-SPL1 were used
to test reactivity with glioma-derived cell lines. Immunocytochemistry results were
obtained using similar protocols as described above for the CellArray™ technology. The
glioma-derived 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. Mu-LUCA19 was positive on 17 out of 25

glioma-derived cell lines screened. Staining intensity ranged from +/- to 3+ staining.

72



DU145 Prostate Adenocarcinoma - - - 786-0 Kidney Rena
cell carcinoma +/- + + A498 Kidney Carcinoma +/- + +
wo\gidblogdzeey Carci noma +++ ++ ++ CAKI -1 Ki dneRCT/US2006/004057

Adenocar ci noma ++ ++ ++ SN12C Ki dney Carci noma ++ ++

+++ TK-10 Kidney Carcinoma + + + UO 31 Kidney

Carci nona ++ ++ ++ MCF-7 Breast Adenocarci nhoma - - -

Met astatic; Pleural NCI-ADR-RES Breast effusion + + ++
adenocar ci noma thastatic Pl eural NMDA- MB-231 Breast

lvﬁlfL@éAWWis 0-51 iv 18 ?&{%@ 9%@ o(fﬁan 1, 5%11511&8 ;rclre%nef‘ 5§tammg

Duct al car nona tasta
infgpAityvBnerd SroBy H/a it 34eeft¢1mlsg OMu-SPL-L wmm&am lhoutef 25 glioma-

dé\%‘%@%ﬂ%ﬂegsoré‘% hSt%L gz%lge@"'\)gfﬁé?dr}?oqgﬁ/—l ngl Ité#uag%l 2%D+++

+++ +++ ducta car cCl B &t
Breast effusion; Ductal - - - carC|nona [00179]

EMPROCH %ﬁiztuﬁz%id@g;a@én Miok ofd?

wWere_usedad est reactivity N O

, &
Jﬂ?ﬁﬁégﬁﬁﬂnunocytochen1stry results mere obt ai ned
using simlar protocols as descri bed above for the

L ArrayTM technol o The i oma-derived cell |ines
o0 APt T HRE i wikch Dl f Mo A BV R0
Wpfe(lteecaﬁ;@San irR@ekedreaipitaa 6l gﬁg@@xp@n%{t WP chedT oy
%?éP Qg aggﬂt (gggg theq staune%Auilnghﬂ
s an@%?&pf HrotBe ICm W4RE sellsoesreilysedapith 3
ofdysis bliff@5 Thyllydsbutier do‘ﬂ@xdted@if Ha|nk§1 E&Iaﬁ@éd&ﬁ[’c%@luﬁon

I—%@gﬂ%ﬁ%&%ﬁ%ﬂ@\%ﬁ#ﬂ angglg()f o % mhgb?to%-lc-oc tai Pil tablet per

Sml lysis buffer of complete mini EDTA free protease cocktail from Roche
Molecular Biochemicals), 0.1% sodium azide, and 2mM PMSF. The cell lysate

was clarified at 24,000xg for 30 minutes at 4°C before being passed over a column

consisting of Iml Protein G (Amersham Pharmacia). The pre-cleared SW480
lysate was then incubated with Protein G absorbed mu-SPL1, mu-LUCA19, mu-
SG5 or mu-LUCAA40 (10ug mu-SPL1, mu-LUCA19, mu-SG5o0r mu-LUCA40 was
pre-incubated for 30 minutes at room temp with 5ul Protein G) for 2hours at 4°C.
The beads (both the pre-clear Protein G beads and the Protein G absorbed mu-
SPL1, mu-LUCA19, mu-SG5 or mu-LUCA40 beads) were then washed three
times with lysis buffer before elution with 30u1 SDS sample buffer (3%SDS,
20%Glycerol, 10mM DTT, 2% Bromophenol blue, 0.1M Tris, pHS8.0). 25ul of the
eluate was then resolved by SDS-PAGE and visualized through Coomassie
staining. 5ul of the eluate was resolved by SDS-PAGE and further transferred to
nitrocellulose for western blotting.

[00181] The blot was tﬁe‘n probed with mu-SPL1, mu-LUCA19, mu-SG35 or mu-
LUCAA40 and developed using a Western Blotting Kit (Invitrogen Cat. No. WB7103) to
confirm antigen recognition. By western blotting the mu-SPL1, mu-LUCA19, mu-SG5
or mu-LUCAA40 and mouse IgG eluate against mu-SPL1, mu-LUCA19 mu-SG5 or mu-
LUCAA40, a protein unique to the mu-SPL1, mu-LUCA19, mu-SG5 or mu-LUCA40

eluate was observed. Stained protein bands from the NuPAGE gel were excised using
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Mu- LUCA40 was positive on 18 out of 25 glioma-derived

cell lines screened. Staining intensity ranged from
WG-2006084236+ St ai ni ng. Mu-SPL-1 was positive on RAT/U8100€604057
25 glioma- derived cell lines screened. Staining

intensity ranged from+/- to 3+ staining. Exanple 7.
| sol ati on and Characterization of antigen Ag-SPL1
Ag- LUCA19, Ag-SGb and Ag-LUCA0 [00180] To identify
the antigen to which SPL1, LUCA19, SG5 and LUCA40

cle\élf\ﬁ %galpe?gl%cﬁeisv\%g% ar%@}a}g%ﬁr%%gﬁ Egée%dsrﬂ‘dbgp é)!C[%Q& ﬁands were stored

I munopr eci pi tation,
at HR0°Ctuptithidbe fr@ pfdteis identbficaBwWligOmes shestrometey.| ysed wi t h
30mL of lysis buffer. The lysis buffer consisted of
Hanks bal anced salt sol utlon fortlféed W|th

or 97% LU@%O &715/15% ﬁsz@#%ﬁfem%w@ @E&Ih%in ﬁ!M'SZ]\E%TA free

rom RoC cul ar Bi_.ocheni cal s)

(001523 < AHEERS t&ewhla!hdnqﬁK/Lbl\VSF LU 1% 81y-5ty 888 810wa
ngtﬁﬁb Eirﬁfjw@% isfa Q@) aegc@ibeg% Rkdrdb tﬁs7 ald 4fbj é@&ﬁgbﬁ‘andem
€l ng passe over a C Stin I n
MESSRTEF QKA PHIFHRE |t%15 e WF@OBPR@P%%@&%@I“ ?‘3@3 €
zm(mmw@ggp@b Behy0d. [Pritepiseirdisdpandted bpsmsm@md the

EATiR ALt SRRSO UERAG B Lo B TRE B Bt o

in&lestianuidli@astad i gdrwﬂﬂefrppmt Whe tryﬁnopepund@)aré sarquhoadirtsy

at 4C... The b ar Pr
e G TR PRl D M SR lon el By PelE OB
(Thermu-FiruGEd 0L GBEIBECAEX), amcm}a@edwwﬂt elo Nétturﬁe@5w7 th
4dY, hSybuffer before elution with 301 SDS sanpl e buffer
, 20%4 ycerol, 10nmM DTT, 2% Bronophenol bl ue,

[00183Y TAltsmnatpely, ®t)1er @bimonfy knhwen netheds ef mass spedetpmetry, such as
Y e '
e A e
fram dhef thiast bectrascapysdnelysie shaved t]cmt the@oiidenud vhsh frorSRAds et n
in 00181] I ot then probed with
Lﬁ'ﬁ%@ﬂ‘?sﬁ% M mérm- LUCA40 and devel oped
using a Western Blotti ng K|t (Invitrogen Cat. No.

%\ABW Zﬁ]@g?) sélgﬁwﬁ %ﬁ&;’ 4 @2@1@339 ?@%gﬁg g@ﬁu 5ppp. mﬁz u@?ﬁ@%&tsw

wahyduibligH0l gG el uat e agai nst nu- SPLl mu- LUC‘A19 mu- SGb
g%é R & BpiD fAFhicR che Py, I§EJL1JCA19 -

[(Wlff‘{I_TuUC,;\[:h i B o&t rruﬁp LUCA40 el uate was o$se o
SGb and ay- bU&AéO&%m apesTerUFEENE FRESHBTE SRR wl%bflr 1844
SMﬁ/ Rf@ll B@l%@ /20Q84H 0824 n REM JUS200 %@@41@719 611£805 or mu-

scal pel bl ades and are placed in ;af% b’épot%ﬁl’d]i?rf

LD e e st B (il sfapisd Gelt o9 ith oyregium
bfc@fboﬁﬁ@taﬁﬂrbﬂeﬁameﬁﬁ hdhll®Redido BIAE So Speallr MaEbdsd. micro-titer
plates for 2 hours at room temperature. Coated plates are then blocked for 30
minutes with HBSS containing 1% BSA (W /V). HT-29 cells were lysed as

described in example 7. The lysate is then applied to the blocked micro-titer wells

at a volume of 150u1 per well. The lysates are allowed to incubate for 1 hour at
room temperature. After the incubation, the plate is then washed thoroughly
with blocking buffer. Biotinylated mu-SPL1, mu-LUCA19, mu-SG5 and mu-
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Exanpl e 8. Characterization of the antigen to which

mu- SPL1 mu- LUCA19, nu-SG5 or inu-LUCA40 binds using
waamwdesazbass Spectronetry (MS/ MS) [001821 The BEO/USHNGS004057

to which nmu-SPL1, nu-LUCA19, nu-SG5 and nu- LUCA40

bi nd were isolated as described in Exanple 7 and

subjected to Tandem nmass spectroscopy according to

the nmethod of Kane et al. J Bio Chem 2002 June 21;

277(25):22115-8, Epub May 06. Proteins are separated

LL%A/?@??%A; ﬁ%n@%ﬂ &%Or.tg'e/\lfeﬂ., §u§}1ﬁi, REJa I edNntd e micro-titer

omassi e Bl ue reagent (Invjtrogen).
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i nvention. The r ts romt. ) c

oo aEa SRk oAV SR TS0 RN Ao
incabatibGALR:, bibtinyl 8€8 aatibodies, HuCplaEswes wagieithomughhil with

dw ¢h, EL| SA f ' j 1 f - .
e
HES$feati f doncepidtopef 3l 00pHLhetdiluigd S4-TRE smddediptothealg,

¢ 2 ' ; ERB0ani
Dl LA B g e oo

roouriempt Adier Bie intubpiiospf $A- T therlae 1%@@@8”9 %%Teﬁu-

thg%ﬁgf Wahe BHY dttedlvielbpeBSaH R ds BRadaIno gl wadl df 1-Step
ol Ut I'on with out _sodi um _bi cgr bonait e and. phenol r'ﬁldt)h
TMRGubStra3aEer & 919 hangoreggiche Lhe gevslepmsnis coppred vdfh the

ad?ii@ért?ﬁf foag} /zvégp%m?/[ PhoffOMc LEARELALA f]rﬁhH/IEi;lﬁclatm&d?xpﬂ‘ht_t es
are en | OCKe or ... Mmpput es . C al nl n
acyoicme R = 5 anv e i P AR BN BiF S E e Gie e
490Aexanpl e 7. The lysate is then applied to the
ked mi -tit | t. | 0
o B Bt i AL e PR BB,
cocludieahian theiSPel ahusldJCAL, enu-568 andcutdil@AM0 teheesphtdheee
i s t.hen.washed | R W Ki

st RS ATRA TR P LR POl p DL O6ihR0, O Bfesort oy
m2A06{080,226 (RETF082068LEMBbYY mukA40, mytLFH-AL9 seems to

. it t da
RSP SheBEh Mgt Bkt oA e e
dexts nodextenéingo the: epitappirapiesented bpthe muphNECOEASRIORR)- SGB

and mu- LUCAA0 were prepared by incubating 141 of 200ng

[ mM Sulfo-NHS-LC-Biotin diluted in DVSO for every 1
Exmpbe 10, fhugdper characterization of mu-LUCA19 and mu-?Gg y g

[00186] EphA2 stimulation in G55 cells, a glioma cell line that expresses endogenous
EphA2, was studied using mu-LUCA19 and mu-SGS5. The cells were treated with either
mu-LUCA19 or mu-SG5 in increasing concentrations up to 30 pg/ml and the
phosphotyrosine content of immunoprecipitated EphA2 was measured by Western blot
analysis with phosphotyrosine-specific antibodies (4G10, Upstate Cell Signaling
Solutions, New York). No difference in phosphotyrosine content in EphA2
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anti body for 2 hours at roomtenperature. The
bi otinyl ated anti bodies are then quenched with a

wo covaloseencentrati on of 0. 1M Tris, pH 7.4 for BOI/US2006/004057
m nutes at room tenperature. The biotinyl ated
anti body is then separated fromfree biotin by
concentrating through a 30kDa nol ecul ar wei ght cut-off
filter. After the lhour incubation of the
bi oti nyl ated anti bodi es, the plates are washed

m%gﬁﬂ&)geégg?tlg%d \fmomrb 5'1§§Siread?§§ﬂ'ﬁ&g ﬁﬁuﬂ?@‘lb%@ﬁﬁ -SG5 was
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with@lithér nehBUGA 10 eantiS@3.dodhet devescpiertase thegphogpbelor QNIH? h

t he dition of 100l /well of 1M phosphoric acid
Co’?fF‘?ttﬁ’nghAr‘% MIli-Qwater. The developed plate is then

anal yzed with a ThernoMax micro-titer plate reader at

Exd 42007y §)5 7][u Eggi“;%hﬁutﬁ%'!z&o?m%l%@%@(ﬁ&fﬂ&ﬁ&ey bdiMBres

can conclude that nu-S
(00187 UCKLSO ablmy 0‘5% aatitbdivs +d eGR4 Gell epmless énvitrp Mibegrown as a

i bodi es b|nd E
@l 3 B2 itk BPecRT BB R URRERIRES fifonce of
@e(g)mbun'emf eseutcerobyurified 8Rtiody rod thecinge seceﬁﬁmmber

asee%s&j 8%1% wél'&n CbNIT aéggfe lil}ét %%Heé leel agﬁv@gdftnﬁ%g%c%ndgil eenzyénes

andl l(bmelziténewﬁpretwpevmlep c@dsemtbed @sflstoh eltqmsi WeeAkedeyd i2epa

o PR B YT LT RS LT iR

wedl plaesn Thelckll lihasavetdaitedinpriggsesvaln ddy %wglé disEpt}m@nsim s

g SO AR B B B eh S 0818 .

meuemmtned) MEheleplld werd Bicgifandd aa AT Ctih e humiiifisuHotuppiositiFéo

f i nopr eci pi t at Enh i
Rt B Bror S BnaR R T R A PR RS P
adaed dikody eswdld @010 tpsibat BlatevkreSilagadbadkgn 1n@d:bamrifmﬂsh0ur5-

RS B S965 s LB BB

thé MITUreqpietd. (Hlites vede fend m @D. 540pel. | Is theseexpedments, fnu-

L O] B R0 Aot S BN bl SR
lideblahd SRE1 aﬁcb]LIaCAEpdhAﬁotpr otein that was

i mrunopr eci pi tated was the same for each treatnent
condl tion. Si m I ar resul ts wer e seen usi ng A(5)49 cells
i e 19 l 0 F,

m‘i%ﬁtz Hb%e g;eat ment of cells expr essi ng endogenous
[00188] 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 a 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.
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with either nmu-LUCA19 or nu-SG5 does not increase or
decrease the phosphotyrosi ne content of EphA2.
waEx@apse2dl. Effect of inu-SPL1 inu-LUCAL9 andPCT/US2006/004057

ni u- LUCAA0 on cancer cell lines [00187] The ability

of the antibodies to reduce cell nunmber in vitro when
grown as a nonol ayer can be assessed using cel

nmonol ayers grown in the presence or absence of

varyi ng amounts of test or control purified antibody

Beﬁ‘%ddetp@ﬁd ) ﬂnf%rﬁﬁ%zgh&ymi’%remcﬁéﬁgﬁixfgf ’&d%c'}%ti@{y 't
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ran
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SKéﬁ/gluaétels at fqome @mlleﬁmus@MabamP (CeAt §T-@#dA demced ;
n
TabotRR U&%&sé %ﬁ{ Blegalc! 23k Rh tgﬁghx%%]age wynéﬁ%a

coni ugat ed nouse
congsOaEs tq\;ﬁlsquml(%eea\ﬁr@@an pged-PHgdye f @ Ad!. ﬁr 4 days
gréN @M TICRAbs bad@n(sBRkis-mSDUSPBS, G 0CARItdah e@ént) or 4 hrs at
Qggﬂ# a toxin that inhibits_protein &int esis. This
37 gt wiakhan Teroged frone il Welte nt ApRbul/ HEIDMSO s
ad @@ OThOpiatesadre bostYy 418irREUPEoIBIlizR the€blue MTT BERipitate and
h Lgll egen t hat, i z)bn% naI i zabl e, the toxin-cohjugate
the plteR rie e PPy "'monocl onal and, thereby, be
[001941eT MAbreZRd 2 ABHRY BINITRtadhidd ihlG 186 @elﬁ@lll the p?e@en\é@of mu-
2006/ 084226 PCT/ US2006/ 00405 Bei n depende

nt u
LUGatlderd mulf ¢ o1 $sqompers istaining gyihe s SFIE?)?PEth&%@t% E?cyes
This i@iicabdl Bhiad AR 8dith SEGYR) defls RMAInHBE] WES H8len@orRL a
U%&S 1;%? nt| nvmllﬁgerve as a sujtable target
LUGGy! &H§ it %b Hepertignte reybhate mdiseHyg et on
LUCR 19@%@ hRSISUCEY) aManlﬁc%ﬁ@%&nt1%u§@@G wirb SutdVadlr€NR
Gl?grves as_a nodel for such__internalization-dependent

%' 1s Sunilan resuliuRE 698 B BS-2Rts ampYaEHR Hriapma cell line,

and R0588]anfiBddidse Thérd @t hBedrddbSHNATT Z@knirRNn 8- i-HGAL 9
and %Fugyo and saporin conjugated anti-nouse |gG

Pregipce |35 gorgpateddp FiaEEnggp ﬂp@. bpsnge0f this aptihpdy- This
indicates that the growth of ES-2 cells was inhibited in the presence of mu-SGS5 and Mab-

ZAP. This result is indicative of mu-SG5 and toxin-conjugated anti-mouse IgG were

internalized in ES-2cells.
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cells after internalization of saporin, human glioma

cells, G130 were renoved from stock flasks with 10 nM
wEDsosnes centri fuged. Cells were resuspended BET/US2006/004057

50,000/ m in appropriate mediumand 100 F,cl plated

per well in 96 well plates. Antibody nu-SPLI,

mu- LUCA19 or nu- LUCA4A0 was added i nmedi ately to

appropriate wells as a 10x concentrate, to nmake a

final concentration of 10 ug / m. After 15 mnutes

nu priate wel I s as 10x concentrate, to rrake final
concentrations from0.001 nMto 10 nM After 4 days
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an- ovarian carci nona

injagiionb i aedmalpiveqre euﬁ@nwed@@déb%bldmywmhﬂ#twwg in
exkmingdcel I's in the presence of mu-SG as conpared to

staining in the absence of th| s anti body. This

(09182} ¢ dheamaqyat of h@n@a SN A i theptgrpre wiap guqptatednisig sal-
tinhd PCR BnRWESSHIER B g@&% sedcivabe AYEBs70Dbispsté@sihth 1S
1|nd|c gl ve of n‘ﬁ? arpld tOOXI nNgon % at%%stl- use
PrnRES GRdt BrohefPerHia firAba himapgiboeemp gete RilhS 260567084926

uBﬁ—?HeES%@t@x@ﬂ% gﬂ&&hn@ﬁ anRbR vkss arﬁﬂ)fﬂeaaﬁ l}(ﬁl}ﬁlﬁcaM(ERd EgttAéns
ntil po a n ce S nude m ce
an G885 DR e SO Ra P AP B Gt AEGEs BVA [ 1o

cokdefifr@sion aﬁs u{aadam efmoieof tharoean) )/Vamdé&'.rmTﬂinefer tathgroaplof

| i nes ES-2 and ovari
tul%qor sqm & | %tgﬁg’%ca} ?1g1i11|flﬁae%ce wa m18%£u312g the gdent s T-test

(tWthmieel,dgpe ¢tk dleebt gﬂomhsrﬁwblt@n vodst calquésded as:tthnetaheolﬂefECC
Va osf ?@g gg gﬂrﬁ& Q@BRe@f‘ﬁgﬁ%’eﬁ \é@ﬁﬁ%g%agc?ﬂ?%ﬁﬁ{( e o?r
PB@&QB@D]%YQEDDKW(BI 180.in coll agen gel).. Anti- EphA2

[Otﬁgf‘]oc hQRata ﬁﬁ%h@&ﬂysﬁﬁ% @Ereﬁmgu%ﬁd 'n‘IHrﬁ{é\I @Qmmaﬂon

intraperitoneally at a ncentratlon of T? %
to gastugphegtizeoigumery, gelgbg to controls, using cell hnes aki and ES 2.

Similar results were seen in LUCAA40 treated mice implanted with Caki-2 tumors.
DNA quantitation of the Caki-2 tumors from mice treated with LUCA40
antibodies confirmed that the LUCA40 treated mice had smaller tumors relative
to controls. Table 12 shows other sub-renal capsule xenograft study designs with

SPL1 antibodies and DNA quantitation results from these studies.
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wei ght. Dosing was initiated on Day 2 foll ow ng
i npl antation, and doses of SPL1, LUCA40 or PBS were
wa@ehvsnseeered three tines weekly as singl e rappPdI/US2006/004057
injections. Control mce were injected with PBS only.
Three days after the final injection, the animals
wer e eut hani zed and the kidneys with grafts were
exam ned. [00192] The anount of human DNA in the
tunors was quantitated using real- tinme PCR on an
Applied Biosystens (Foster City, CA) SDS7000 system
W th rimers and probe specific for the human
Tapleils Sl ydnBempiCapsutec¥anigemyt Mpdep GbidysRedsmandods.
ReEGGRH tunmor sanple was analyzed in triplicate PCR

reactions d average DNA concentrations were
Celldiiae Studigd |AVidyl eDNA ¢ hMNoepmimals/on anc%él"tcalndard
error of the ¢ s detelgta¥ for eac f

EStZimor sanpl €90 Stati stical |8ignificance wa -3det erm ned

using the Stiudent's T-test| (two-tailed, [tRA®0IGH
ESRunor growt hj 3%hi biti on wa$bcal cul ated ag &lhe absol ute
value of [(average tumor volune of treatdd@-Sfp/

SK&MFage tum)(r50\/ol ume of PBS control groupf x 100] -
100. 100193]i 1n data not shown SPL1 anned?f‘eQiOQﬁw

TG 5 GaPon gt iR ADRIPitionars RBY FoHrolsodrs duraluesigess dféeraﬁned

byttuérgtﬁlaenﬂ'ﬁ@éswﬁlpbﬁe@ont rols, using cell lines Caki-
and ES-2. Simlar results were seen in LUCA40 treated
mce inplanted wth Caki-2 tunors. DNA quantitation
Exofiple e Gadkirnridort Rffiant 6o/ SR8 SRbdutamad: 8 A/ 1aet df HudahdWarian
anti bodi es confirnmed that the LUCA40 treated m ce had
—“g%‘f'aﬁler tunors relative to controls. Table 12 shows
[00a0#fer Thidstnénalas dagguddetotestahe ebde- Ebpnﬂ;si@&ﬂitigﬂnmw dalta

o

[00845) e The ESSRyverBnbiuRenaleriCeg sell knexenoyrddriveNidsh aSapridy

B R A 1 o %ﬁsﬁ R Aot M 50RG, N3 fuoe
tuipgr-deyedseedls mr@cb@medém BAFQCs CQdtysed cellsoBere

trypsinized, washed in media, spun down and resuspended in media at 100

million cells per milliliter of media (5 million cells per 0.05 mL volume), then
mixed in an equal volume of Matrigel® for a final injection volume of 0.1 mL.
Female CRL. nu/nu homozygous mice were used. Cells were inoculated by
subcutaneous injection in the back of the neck of the mice. Dosing was initiated
either on the day of implantation or when tumors were established and
measurable. For Day 0 dosing, tumors were implanted in the morning and
animals dosed in the afternoon of the same day. For established tumors, animals
were randomized among groups as follows: tumor volumes were determined,
animals were sorted by tumor volume, the mean was determined and the
appropriate number of animals (12 to 15 per group depending on the model) was
selected above and below the mean, removing from the study those with small or

large tumors. The remaining animals were randomized by ear tag number into
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*TA = tunor grow inhibition vs. PBS control group

p-val ues were determned by the Student's T-test,
wanpaioseede Exanple 14. Antitunor Efficacy of SRU/UBW0&004057

Subcut aneous Model of Human Ovarian Tunors [00194]

This study was designed to test the dose-responsive

anti-tunor data for SPL1 anti body in a subcutaneous

nodel of ovarian cancer and |lung cancer. [00195] The

ES-2 ovarian tunor-derived cell line was re-derived
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turglgp}}lreaélurfe}ﬂng§ "I;Ne c?rs Q»veetrg [Q.lg%srelgu%nﬂya egrsglréc’d ﬁ@]tc% Wsegﬁy%%/ by
digifab cadfgreir &t élremmmmnswfnsmdrmmr(‘@mmaws capieulagadwmne—half
théj]ﬁtéb angi S9ne Hmrte@ﬁlegaﬁ Ehbn¥aTynRf af%fdrﬁg o%}cﬁfﬁ% g ’dpﬁel

mean, renovin om the Stu ose Wt
prmrg endpeint for aﬂﬁé«ldl@&wéﬂmmﬁé 0h$ﬁrmnl@swe¢re rm%dﬁ:diaﬂﬂvz @@dlzsy
W AUSMIIRLY R TeQcH Shidieh 2016 /m%%ﬂ%Z
/U82006/004057 treatnment and control groups. The
[00188ld o dyveiiage inien volomeindishgddril pradr of theupesanwieese detaynriried derd
eadBVerduiptaf %Ioh (R agirneht. V‘@éué&%%i ﬁ'{cg% elwAg G&E?é&x&i)us JngQel%]
Fogr é) ac L1 was di

treat ment dose g P, L1 uted i n PBS
Stugient's T-tesf fisrogipilddatyee &b ﬁﬁm gaatwth) mhibirga WBG2laghikd af be

k9,
R R ) e s L S Eae
PB&@mttrqi Igroamblx =0 oy ﬂ;@%t%&b@oﬂ 3ashows szioblum;eomef xe@o@raft ptudy degigns
anpggMEME|ght Doses of SPL1 or PBS were adm nistered
twce weekly as single rapid injections into the
intraperitoneal cavity. Control mce were injected
with PBS only. Dosing was initiated in groups of
12-15 m ce when tunors reached the appropriate size,
dependi ng on the study.
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[00197] Tunors were allowed to grow for approximtely

6 days prior to initial
wowrse/osuebsequent | y nmeasured tw ce weekly by  dp@i/usi006/004057
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Xenogr af t
dose Dose

Model
No.

St udy
ani mal s

n and

129%bl e 13.
Results Ce

Ao SC
P 9-AE2 MAb

Studi ed (m /K)PRed me

Py *
group ES-2 50 Start dd§¢éﬁ‘§129* 44.9% Day 0 p= 0.045

Day 18 PB$_Start dnsuﬁA YBTNA Dy Q 50° St arlt_dosi ng
12-15 47. %P5when p= QStprbdosiggmrld-1Bay 21  rlddAh 100
150mm8 PBS Start dosiIt ®2-15 NA when tumgrs reach
- f 0, =
ig.oooioom A549 10 St direacﬁ%bng 15 67.5% when p
200m°
A549 10 Start dosing | 15 67.5%
when p=<0.001
tumors Day 34
reach
100mm?®
30 Start dosing | 15 82.2%
when p=<0.001
tumors Day 34
reach
100mm?®
100 Start dosing | 15 80.4%
when p=<0.001
tumors Day 34
reach
100mm®
PBS Start dosing | 15 NA

when
tumors
reach
100mm?®

*TGI = tumor growth inhibition vs. PBS control group.

[00199]

As shown in Figure 1, a subset of SPL1 treated A549 tumor xenografts

was found to re-grow slowly after cessation of dosing, with tumor re-growth

defined as an increase in volume of two-fold or more after cessation of dosing. 7

out of 16 mice in the 100 mg/kg treatment group had tumor regrowth, while 9

out of 16 mice in the 100 mg/kg treatment group remained tumor free after
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tunors Day 34 reach 100mm8 30 Start dosing 15 82.2%
when p= <0.001 tunors Day 34 reach 100mB8 100 Start
waelowbng22d 80. 4% when p= <0.001 tunors Day 3BECT/DSR061004057

100mB PBS Start dosing 15 NA when tunors reach
100mB *TA = tunor growth inhibition vs. PBS control
group. [00199] As shown in Figure 1, a subset of SPL1
treated A549 tunor xenografts was found to re-grow
slowy after cessation of dosing, with tunor re-growh
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af@@teé@ﬁhér@oﬂﬂé‘sﬁlgf Bulks K ﬁx‘éqta@@mhegrs@dipdosmg
ree af 81 WD 2006/ 084226

. ined t

P%%%bg@%%ﬁrggﬂmm%é%&%wa thgbkachfimag; iggroxvthy, 3
[06200] Of It i@ﬂﬂe@:&ocbdltl"tah thedXa é%@irﬁre@ﬁidmﬁ%n@rdw&me@%rem
atgm){l rgaqrvovwh whi | e}ré#t nmce m%?e 30

1p T PR G P P PFS Byt R IR RO BHcRiisgs HE;C ¥iees in
lightt dpdrect wiisael stuggeSﬁTd:tothreorib sifltedrin tiheart ahd Qred@f’dﬁﬁﬂc'luded
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p%%&mppbsatmd citebbetieirent iter:@yamcbpdrahﬁﬂey referane ihaheir
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applicati on publ i cations, patents and
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pat ent applications cited herein are hereby
i ncorporated by reference in their entirety for al
wEposrss t o the same extent as if each indi vi BCEDS2006/004057
publication, patent or patent application were
specifically and individually indicated to be so
i ncorporated by reference. 82 WO 2006/ 084226
PCT/ US2006/ 004057 W claim 1. A substantially
purified i munogl obulin or an antigen-binding fragnment
weerigof that is SPL1, LUCA19, SG5 or LUCA40. 2. A
substantially purified i munogl obulin or an
1anthgen blndlng fragment thereof, that specifically
bi ndd SpbstEMialy PuHigdimanyroglebidin o5ia astigerbinding fiagineyt
char thetceF il istsfPLQfLﬁelAli) KA CRED. or LUCA40: a. the
ability to bind to EphA2 on a cancer cell; b. t he
abll to bind ortlo of . EphA2 that exposed
200 vhetouhiiesied Rt tiia Bemtisea binding igpmen:
Vi votherof, tthet spbmimaﬂ Hidd ﬂiﬁpﬁﬂﬁ%%i bl hhe4iEbds0onobf thenor
ceII asi t S t [ cont ent
S ey RSOt L ARG R
ageﬁi ortﬂ%ﬂ@b@dbbadﬂﬂE@hAzmnacmnan&ﬁr cel
expressi 'I'
theripeuﬂ%ﬁg ? or té)ee{%&%% ?Eﬁaﬁ% ﬂtlch?’]?ﬁjoﬁeé 83#%89r
cel | expﬁéﬁywﬁé EﬁMAQGw@er@ﬁlngdhanedvnuplelc acid
sequence
ant i gen- gllc?&gégdllﬁtg t]EJ ?igl Ffdﬁg& 9# 8&#&115(?} Blis w1th2ut LFﬁreasmg
nucl ei ¢ &4 phesph %%%@%@%ﬂﬂmméﬂéﬁﬁ ARe nuclelc acid is

operdbl y thd dbc@e tb aeh@ernarﬁﬁ@fb Blitic ggen-ﬂa? d%@aﬁfe%?&ggtoq;

claim 4, mherelp the praq r an nuclerc acid are
cont ai ned®3T & %Q%?%@@' 2@8P@ér. 6. The nucleic acid
of ol ai mig abﬂ'il?ﬁ@ d@lﬁé’i‘% t!h%@ﬁﬁ& k bR bR c@b RONAKELRR a
anti body. P IJn nsfected, transforned, or

i nfect ed %*Cleﬁc% 9\?(@’59(3 ‘ning a nucleic acid of

claim 3. 83 WD 2006/ 084226 PCT/ US2006/ 004057 8. A
3.met Hodisblatedpmathic adid sequinmas tadihg 8 the RifiubgRbulin or

' m“é?lxolgjsl‘? Bﬂldll{]g fragmerrllt thereof of claim 1.

4. The nucleic acid of claim 3, wherein the nucleic acid is operably linked to
a promoter.
5. The nucleic acid of claim 4, wherein the promoter and the nucleic acid are

contained in an expression vector.

6. The nucleic acid of claim 3, wherein the immunoglobulin is a monoclonal
antibody.
7. A cell line transfected, transformed, or infected with a vector containing a

nucleic acid of claim 3.
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antigen binding fragnent thereof, conprising the steps

of: a. Gowing a cell line transforned with the
woembese2@ci d of claim3 wunder conditions in RT/TRDEE4057

i mmunogl obulin or antigen binding fragnent is

expressed; and b. Harvesting the expressed

i mmunogl obulin or fragnent. 9. The nethod of claim 8,

wherein the cell line is a hybridonma. 10. The net hod

of claim9, wherein the hybridoma is ATCC No.

8PTA- AG¥&thod FIrAbr6868ing QlsubdAn®AB D uded 1%&5(%169&1@ or an

SGB 15B4. éu? 1% The thod o] clalg% elrn
Featinding fesment hsescd romprising dEPSDE. A

?Ear amc etL(Eﬂo@\ahg e Q@I}PDﬁdtz trbRsTo SREDihi tAg ndcleic acxd odf claim 3

er apeu ective dase o puri f

i munogl 0 Lﬁlﬂa g‘bﬁz 1M ?g%%‘cgqmm@ aﬁl?ﬁslﬁ} O’b‘?fnt’cﬂea bFRding

t oget her ﬁugmmnamph@hﬁaatmhdcally acceptable carrier.

13. hy osited with th rlcan pe

Cultﬁ}e #%%c gqﬁgeﬂ%@%ﬁ& E@&&&Eﬁﬁ%l%ﬁﬁﬁ%%ﬂﬁ%A-5070,

PTA- 6056, or PTA-6059, or the hybrldona SG3. 15B4. 1F9

(PT t ed by a

9hybf$dona g%%§?$ﬂ§ R&&Eggﬁ%(% H?l §E%¥y%én@ulture

Col I ecti on havi ng accessi on nunber PTA-5070,

167 TA- Q58 o118l OE Iﬂlrﬁ @5%'he&r1n HFW{Q{] hgar ar}[t%,l@N]OSEf'Agag%

( PTA- | muno
fra 100 €h€F ng\ @59ftﬂréhﬂhlb1tl¢kaﬂa S5(-8.1Br#dlA-zed. 16.
The i munogl obul i n or anti gen-bi nding fragnment thereof

f aim]l that, is chinerized. 84 WD 2006/ 084226
1 a%‘é‘z‘ﬁé%‘f’é@?é‘@?ﬁ 81‘77 ergis therimenpedeinilins grmonoclonal
ant i giboliiyndi ng fragnment thereof of claim1l that is a

human anti body. 18. The i mmunogl obulin or
antigen-bi nding fragment thereof of claiml that is a

12Zer i A phansaceiical f&ﬁpphﬁbﬁ&@ﬁ@hlsﬁ@ a tﬁ@ﬁ]@@ﬁhédl@réf@fztwe dose

cl ai n sa u 0ogl obul in

ot | DSt B R RoRin of Stkearg doameinases! daim 1
SPthog@her Wil a@ulharmamm:altmcceptﬁ’pb&afﬂ@n of claim 12
wherein the purified imunoglobulin or

182Nt GePeRIAL ﬁgp(];s'it@gwali e OARELES, Yhe Ol it Qion
having accession number PTA-5070, PTA-6056, or PTA-6059, or the
hybridoma SG3.15B4.1F9 (PTA-XXXX).

14.  Anantibody that is produced by a hybridoma deposited with the
American Type Culture Collection having accession number PTA-5070,
PTA-6056, or PTA-6059, or the hybridoma SG3.15B4.1F9 (PTA-XXXX).

15.  The immunoglobulin or antigen-binding fragment thereof of claim 1 that

is humanized.

16.  The immunoglobulin or antigen-binding fragment thereof of claim 1 that

is chimerized.
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EphA2 with LUCA19, LUCA40, SG5 or SPL1. 21. The

phar maceuti cal conposition of claim 12 wherein the
w@eosOsees i nmunogl obul in or antigen-bi ndi ng fPEDIE2VD6/004057

i s humani zed. 22. The pharnmaceutical conposition of

claim 12 wherein the purified inmunoglobulin or

antigen-binding fragnent is chinerized. 23. A nethod

of treating cancer in a patient in need thereof, said

nmet hod - conprising admnistering to said patient a

1% hergRrenh & lob B §Ghitngen-b tra@heRIthERDASS @fiink ey
t hat, s%ﬂelmfi cally binds to EphA2, and has at | east
one ®f NHEAOMPBW ng characteristics of SPL1, LUCAL9,
SG or LUCA40: a. the ability to bind to EphA2 on a

18 anCH{e igghlmodiobdieoraditigeh-pitdinpfragment thepof bf dainof that
EphA2 that is exposed on the surface of a living
cancdef JEBFHY% vitro or in vivo: c. the ability to
i npede proliferation of tunor cells w thout increasing

19. hed"ﬁlteqﬂmlnmhwtmﬁhk@nqmwmﬁ ofafaiBgRAZherdin safrbpuaiified t y
to . G. ;
. S5 By R PSRl B BRI LR ot

del ioriPLA. t her apeuti ¢ agent or detectable marker into
a cancer cell expressing EphA2. 85

20.  The pharmaceutical composition of claim 12 wherein the purified
immunoglobulin or antigen-binding fragment competes for binding to
EphA2 with LUCA19, LUCAA40, SG5 or SPL1.

21.  The pharmaceutical composition of claim 12 wherein the purified

immunoglobulin or antigen-binding fragment is humanized.

22.  The pharmaceutical composition of claim 12 wherein the purified

immunoglobulin or antigen-binding fragment is chimerized.

23. A method of treating cancer in a patient in need thereof, said method
comprising administering to said patient a therapeutically effective
amount of an EphA2 antibody that specifically binds to EphA2, and has at
least one of the following characteristics of SPL1, LUCA19, SG5 or
LUCAA40:

a. the ability to bind to EphA2 on a cancer cell;
the ability to bind to a portion of EphA2 that is exposed on the
surface of a living cancer cell in vitro or in vivo;

C. the ability to impede proliferation of tumor cells without increasing
the phosphotyrosine content of EphA2;

d. the ability to deliver a therapeutic agent or detectable marker to a
cancer cell expressing EphA2; and

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

cancer cell expressing EphA2.
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