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zuma ozogamicin is an example of an approved antibody
conjugate used for the treatment of Jeukemia. 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.5. 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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2 WO 2006/ 084226 PCT/ US2006/ 004057 with a variety of
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non cancerous cells. The isolation and purification of
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[0018] In another aspect, the invention is an antibody or a polypeptide
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[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.



epi tope(s) on EphA2 as anti-EphA2 anti body. [0022] In
ant her aspect, the invention is a chineric antibody

c I Si.n vari abl e regi ons derived fromvari abl e
rggﬁ%hgkggGa heavy chain and a light chain ofCT/US2006/004057
anti - EphA2 anti body and constant regions derived from
constant regions of a heavy chain and a |light chain

of a human anti body. 6 WD 2006/ 084226
PCT/ US2006/ 004057 [0023) In yet another aspect, the

[ ti ' , ATCC No.. PTA 5070, PTA-6056,
AT oo, 5y Rty S, N AR oSl ek o gt
PG eryr-6996r Bod-60i9 eSpp-d2iBie 880 HTREAN o MIIA-2XKK)) BphA2
PrbpagalierebORRAN pkcfﬁt@%@ﬁéckﬁép@rﬁit—%pﬂﬁ%eaﬂﬁpx ition is

Ui4]°’°| atAglgfﬁg#%nucl eto i de that encodes Ttor .
3n? i 2 Eph BERPeEhEE SPGB éelasd pelyiosleotde that
\ﬂ“ﬁ;f@@m hATunbady Gkt ATERNG bPT Aod 00 RTAA056.
%ﬁ;‘%xxﬁﬁff%ﬁ?%ﬁsﬁmﬁé A phar el gl ¢ he
S Bh 9568\%@3@ 1%@%%&& aqtpgay feredidimancalny agfect he
aind inlberthi ' j iakd : -as: wel |

i SL0PL, FoLVpebL GES doscr DBl Terainogs) | "
g‘ﬁo]tf*ﬁerg aé‘sﬁﬁogé%/ ,rag‘ﬁsn’fﬁ H&Fftiag AnY ethar pgrparddesdesmiiveal
et by any of the antibody or pol ypeptides

i bed 0. _ di ts, t hA2 |

e ot o na skl SRR ERAC TS oha T biigey, o

Thekhe aafirady qrpolypspidesdsedibae herein. ttheormaushtdinrnissia

Ephpl éxprefentph AlOHAS thdksARIbn, FHRAS: px%ﬁi%jcquﬂ%/er nan,
the epitope that

' that Rhinds preferentiall 0
bt BREa R Ry B haeopnuta Erba Py rvmgonAs
Eﬁkﬁ@dﬁf@ EI;; ,amabttti_y-tLE@Ws@ﬁﬁeMdyllﬂo TRYpitoPB thap QﬁitY-r]]E hab
HdSiv et akhy t ope tha nti.-

alﬁ@i gg% tggﬁds rﬂé}%/eﬂrigﬁ% P@P?@@GQE A EE%A?@J‘&’OEQ 01 any
THEPSP &Rt PR A qusiereptiybntodiae epitops iy antj-BPRE) artibodp blvr
asfeettally helihieven t Hefapettida SR RBXa o toingancer cel |
l%‘ﬁf essi n%l 5% %%abouggﬁ tg_ﬁ anfvj of the antibody or

PO )}p.ept i des qes TR Pede REFEPH s 4 Yrpbnertanpodr miht s,
PRecseiag dpbAddiolnd by ret aftberastibody eapblypg@dendedcipg  Of
Has! Bl QuEARRBEdiREHs. th Laent 5. Lhe

antj body i spt]}h Lm&ﬁﬁ?gﬁ&%ﬂﬁ%ﬁﬁ%ﬁwm lung,
AT PHREyrRare i aerp prebedimsnisathe yntihodais $iilt bgeAlhat
Sipyor 13fCAdbsengnhtib&ERAZ: HAdd Redid@siatd n enit -
RUELELANELANL ol 80T, enbod nﬁnt%;msmi‘ PRATeY

S or SR GUS R eSS RAY Boaieerbodpnetis SPLL,
1611%31“%9? atp ioﬁppﬁ_f‘ﬁ@ ap‘e'\lvpderpir Bopentivdly tianpirek pidfesttally to
a@RpitoFPihaadNdA (RO 88 FRhAY o REST£LS Iﬁje%elleﬂﬁ%ll}lf Lkgdy
to a therapeutic agent {such as a toxin).
[0027) In another aspect, the invention is a complex of an epitope on
EphAZ2 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
LUCA4Q or any antibody that binds preferentially to an epitope that any of these
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to a therapeutic agent (such as a toxin). [0027) In
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another aspect, the invention is a method of generating an
anti-EphA?2 family antibody comprising culturing a host cell or progeny thereof
under conditions that allow production of the antibody, and purifying the anti-
EPHA2 antibody.
[6032] In another aspect, the invention provides methods of generating
any of the antibodies (or polypeptides) described herein by expressing one or
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$phA2 fanmily anti body conprising culturing a host cel
encodi ng such antibody or progeny thereof under

C it that all ow production of the anti bod and
pﬁ?si%@g(oﬁgﬁf he anti-EphA2 antibody. [0031] In Z&{U§EI06/004057
aspect, the invention is a nethod of generating an
anti-EphA2 fam |y anti body conprising culturing a host
cell or progeny thereof wunder conditions that allow
producti on of the antibody, and purifying the anti -
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or may not be antibodies) comprising any of the following: a) one or more CDRs
(or fragments thereof) from the light or heavy chain; b) three CDRs from the light
chain; c) three CDRs from the heavy chain; d) three CDRs from the light chain
and three CDRs from the heavy chain; e) the light chain variable region; £) the
heavy chain variable region of the anti-EphA2 antibody.

[0037) In another aspect, the invention is a humanized antibody. Insome
embodiments, the humanized antibody comprises one or more CDRs of a non-
human anti-EphA2 antibody. In some embodiments, the humanized antibody
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[0040] In one aspect, the invention is a composition comprising an anti-

EphA2 antibody bound to EphA2 present on a diseased or cancerous cell. In
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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 EphA2 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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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.

[0056] In another aspect, the invention is a method of treating cancer in an

individual comprising administering an effective amount of a composition

14
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responses. Pathol ogi cal processes involving this
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the phosphotyrosine content of EphA2;
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or a region of the anti-Eph A2 antlbody, or a humanized antibody (generally, but
not necessarily, comprising one or more CDRs of the anti-EphA2 antibody), a
chimeric antibody comprising variable regions derived from variable regions of
the anti-EphA2 antibody and constant regions derived from constant regions of a
human antibody, or a human antibody with one or more properties of the anti-
EphAZ2 antibody, sufficient to reduce growth of cancerous cells. In some
embodiments, the cancer is melanomas, breast, colon, lung, or prostate.

[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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LR BREUHIDoARE BLd hEIYEEL1RRs B difkidle Akd éeaﬁ@@h@@&hhéﬁ@es
nol ecul e blndjngpgglet i ncl udes % not

PR %B&C%ra afsl‘?é‘a%?ﬁtwf EpAZS&h HHPTEAHPT
B hagibeen shdwragrrentresent amdn@gaxpfesﬂén ishecranbd 1Bphddety
SR Min e 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
produces mLUCAI9 has been deposited in the American Type Culture
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humani zed anti body (generally, but not necessarily,
conprising one or nore CDRs of the anti-EphA2

antibodx% a chineric antibody conprising varjable

RO PWHES4dr i ved from variabl e regions of the PCT/US2006/004057
anti - EphA2 anti body and constant regions derived from
constant regions of a human anti body, or a human

anti body with one or nore properties of the anti-EphA2
anti body. In sonme enbodinents, the cancerous cells

Bt FRLATAR e R S D B P ST

cancer I n ano
CUEP With g Petsrt Repesit I%esxga@nlthT\é\eS G‘Fﬁl tbe biyediddrsa which
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i 0 rovi
O R & Ao i B PecRit ) e o oG 4piSetie
a;@m@m rehich patdutchel DO At Gl bebe dqg:%ﬂéd irSthe %lnhe\fﬁﬁzggrpe
¢ | PTILONCF T
10 ERFosOANERY i, o2 DN ebieran ot
%ﬁé&?%ﬁ{‘ the lyi mdam@dﬂgdypmtimaﬁ@aha»b@nsmpmsxmum thaei r
hesicaeTgraMIRrat bREcHeS ﬁmcﬁfh lfgbr&jé?? WHR EA P
[0061] The |nven

g@g oﬂgeeSl gﬁ\lé?fé?ﬁg‘r g%{ges gr\lltl bodi es and pol ;:oggtl des

which bind to an antigen, EphA2 and net hods of naking

@@gnﬂthmg Lgese ant i bodi es and pol ypeptides to
%gnose d treat various diseases human cancers
deBci at ethsipreficeop thegsessnt invrition vollenmtar, esksonthatvise

Eﬁh}é@d coEpéIAﬂ)nBH@dﬁﬁ@lbs ShRwRch18: B81dRY ?ﬁl@lﬁﬁn\%‘gcdxﬁb?nant

jon. ncre in a.variety
c an c‘g AR Bio ﬂi’h‘?w oBicgenyEEy a‘é@ inpmyaelopy gdited
By “aﬁhyl e ekigfof th@haet Hivsh tecbhikges e atpliined filly ik e

& cC d b
i Wg&%ﬁ%@%ﬁ A0 CORKE SRR G0 epfine Poen
@%ﬁ’{i},& e kd PW&@E‘&&&@%@I Pressa@ligonttietiig nilidontyl.).
@dit, edh, 19320 ERES mu\zm;;& M%M@p% £afphigf e

%‘ﬁ‘

' b 06/

B R B el A rRealra dmon e s 1
{BilvBreshnpgeds $87) Ve @@m@ tQQéleﬂlede ChiR20( 1. Hmﬁhwah@ a
IP@H'\%ﬁh t@?m Pfen%lbxgglsﬁ'%ﬁ&eaglﬁssgg é‘ul?zgfg ngbc}ntz}gziy o uge% e

rbPPedly SHEReuraar & Ror ibets oibo-EATO0Evond Jame 8,
NEQhAs mﬂday?aol@t(emﬁddaepﬁﬁdsi 11@6)$H@r%bd chﬂEﬂferzPEﬁaﬁOSg

T3 Whi uces

{qe gos@él?g " ani\% %{: W‘f’@ £4s- y%(?l”f E’Fzgsf @oq?"‘lc@bqtf?’on
ﬂ(femwalzyn 6#1511%1\@191 200 MR Cdiom e@at1ORT); Depos Potocols in
NRREUBNBL LA FML. Ausubel et al, eds., 1987); PCR: The Polymerase Chain
Reaction, (Mullis et al., eds., 1994); Current Protocols in Immunology (J.E. Coligan et
al., eds., 1991); Short Protocols in Molecular Biology (Wiley and Sons, 1999);
Immunobiology (C.A. Janeway and P. Travers, 1997); Antibodies (P. Pinch, 1997);
Antibodies: a practical approack (D. Catty., ed., IRL Press, 1988-1989); Monoclonal
antibodies : a practical approach (P. Shepherd and C. Dean, eds., Oxford University
Fress, 2000); Using antibodies: a laboratory manual (B. Harlow and D. Lane (Cold
Spring Harbor Laboratory Press, 1999); The Antibodies (M. Zanetti and J.D. Capra,
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PTA- 6056, and the hybri doma whi ch produces SG5 has
been deposited in the American Type Cul ture

(ATCC) on February 2, 2006 with a Patent
%{33@6 Ogﬁ%l gnation of PTA-XXXX. L General TeBRHI#RIR&004057

(0063] The practice of the present invention wll
enpl oy, unless otherwi se indicated, conventiona
t echni ques of nol ecul ar bi ol ogy (including reconbi nant
techni ques), m crobiol ogy, cell biology, biochenistry

%&9 HWQ'&Q%@qu‘BHShE% Fo0 \gq, tana E’afgr:?ﬁ Sz%é‘:lﬁlﬂllﬁs a%ﬁ gmctzce of

Ues ar e’ explai ne
antf@%é’t YrlePe¥ife gt %sEdSMS ﬁe@pp@ﬁotdigmmw 1ﬂ93ﬁabor atory

Manual , second edition (Sanbrook et al., 1989) Cold
égbjnzgt Har bor Press; digonucleotide Synthesis (MJ.
s 1984); thhods i n Mol ecul ar Bi ol ogy, Humana
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{{a Gedunes. o L/ % 5 and
SRR Gt e 5 o1 Rogap o he R arnsierm 1
Emzymﬂlw@ﬁevﬁb&deﬁpmm esarexpresed; in damddh eflcepdells in
risUREH@xlexr n'of%i%luf&%uﬁt@ i Veir and C C

gckme , ran er Vectors for W©Manmali an
Vs Q nw’ilﬁlfé}dYaFﬁanMﬂmur@alobglm ewéeculex%@?@le ofGpedignt
Rnatrgaok Sarget, sudloee U&I@bhﬁlr@tle %ﬂyr(d%leMzd ;&E yg;lre]piﬁie

o)

i%uﬁhrm}ﬁ S eaplor a0 TR 6o PR totegiashgion o

ﬁwln@@lyb@lE maBeiuiey o Lwed hakin, tedem erk®8bhsseSh@Idhnly
iRtk 19%1 1§nell Br %h@&%a@gﬁt?vo\g e@% Q%v f%%m%ﬂ% ¢ er%gfé%cggg)
m %’ (%)S)?J( ) SF}&ch‘ﬁ‘a mutﬁmﬁ |t1bﬂs©nfe1saﬁuaﬂl}o reiiag|
xaamanmaﬁshmﬁ Proteiis Tcympnﬁﬁg an thLboat @B HonkPB8 ’aﬁ-%@e

dies. racti.c roac

LR o BT A e S b DB B e
aptibodies, B¢ Ay afmer fm@dﬁ@é tordlm&mmmmnmu@lomﬁn
e OWAREbEDrided BR aﬁt%%co %%ﬁ/lgltéi@{] he eqﬁ?ﬁ% Elgec%[c{s{y

S, 1 9); The
I@@ %o@?@%ﬁi@zgm}ﬁ@? Y ISreomresansat ongistact
oanosbodl cadei: mPﬂ*?ﬂHEﬁé‘th 650008 ki BHle LBACRIG fragments

tﬁ’(frh&c(ls%l}\eﬁ F?ﬁ' %Jag’r ?g&]) ‘(?f %m%]%oéiga%;@é%}é‘i)gg%;antﬁiemo? et

fesipn H?@‘FWTTW rammdy péips, Huendrivad mpododvept | de
afibo &N Iirlehic ehdiBHBRA |aﬁﬁbcyéﬁé59cld{d m%f otﬁ%ﬁ'ﬁg Khgpt ely 130
ck%ﬂ%?%ﬂo &él\éqn!xr%nmt)g 0 u?nt ;nglcc)ec&lg ?hat comprises raﬁsaﬁtrllctren
recognition site of the required specificity and the ability to bind to an antigen. It
is not intenided to be limited as regards to the source of the antibody or the
manner in which it is made (2., 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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are directed. As described in nore detail herein, this
antigen has nore than one different epitope. Sone of

t ed anti body enbodi nents of this invent
d?@zﬁﬁﬁggééd agai nst one of two or nore speC|FFE“Bmm@mmm57
epi topes of the EphA2 antigen. It is currently

bel i eved that EphA2 is over-expressed in certain

cancer cells in conparison to their normal tissue
counterparts [0065] An "anti body" is an inmunogl obulin

e 1 re c
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T 50T S HATH PR T ERGHRsEREE b AR ane PovdiedDRbut
abwd UCAlgneitls SG5 hetgah4¢such as Fab, Fab', F(ab')2,

l’ﬁws Si ngl@lﬁgﬁ‘é Q‘lhﬁé&l’éwrb ex t835t 2 (5?‘{;?% £8 xﬂhé}%l?i:ogtgd

pr Ot ei ns CO rl si n an an
PRIHER Piial of Wc&%seqeﬁnmpf heanpan@ ligintachains is

Iﬁﬁhdﬂbglﬁisﬁf@cor?éﬁgoﬁﬂﬂ @qﬁl@ﬁcegﬁgér{db%gms GO OV AL g{hcgfar

cul e conprises an
8%185 mpé%&%%qf’ & PBJF“CFI% clagsy Wﬁ?lé é‘%‘iﬁé@ﬂ‘ﬁ%&’f’weaﬁr@ ko
chbicls usﬂyomcdoguusdo toreaporatih gemendes in fothe! TypRLaRdR @hefs@

BifnbidUrkiB0a8S FEARLHR oL R0k B, 30 ﬁgéfea@l%fh the HLga?nt I bod

he _nmanner I'n
R ugERbkargens sfpntipedentieriadtirore rpe q&‘sxe@qﬁ mtmansgehile

’chmtcﬁﬁ’raﬁt pcﬁh@né are E’l@@t@l@@(}umg béﬁ%nee@% ézgﬁ)q’l:h%ﬁ d&%eﬁr to

ngg}ltw%ﬁ @ @ gag]vqanl |ng site t
f'f FUAES oA IPYHE ASEISéb et iﬁprferwla
thpoyprialp rV@Q@%/@M%ﬂE(B’&/d@BQ&@&b&%@@Kﬂy REOBR sources
ugﬁ@%a%ﬁ1y%@%14ﬁ@hs;fb ABLAL BOR LATNNO0 00K flgs'rf %g%.%&gﬁgfg

grmecue upon_t he struc ure
COFPRAHRREH |Cﬁiﬁ§ﬁ3@‘¥86%ﬁ depived from, donexgraplebhwoamelisi t e
pREArag Wk i m@abi@ﬁ@wnqtag Ve d@Q{ag e donpl &%rlill&g%ggon,

R0 spEORSLAL aatdag@' 7 Bt p O, the EonStant region bemis hiiman,
is Jess 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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grafted onto appropriate framework regions in the
vari abl e donmains. Antigen binding sites nay be wld

ified by one or nore anmino acid
g(gg%o?@%‘??gns e.g., nodified to resenble hunbhUS2006/004057

i mmunogl obulin nore closely. Sonme forns of humani zed
anti bodi es preserve all CDR sequences (for exanple, a
humani zed nouse anti body which contains all six CDRs

fromthe nouse anti bodi es) O her forns of humani zed
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t%@l%l?mca@ﬂ ‘@1 r Egelpdrl Bafing glegeint éwaswlbeeqw@r(iakﬂ@ag}f i e

m&ﬁa@ Rk 1 ¥si e S @éﬁ&ﬁ% b BbiRGcck RAYI delredVedtb bRBInG means
rom non human host organisns in

%Tb*?b‘il domas or B cells
5 NHYOEHEW t h constant regi ons derived from for
goagipl e, huma e HmmpoRpes1BtacHnRS in kiche tt) heepagd tablger
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ey G apaly 5500 SRR Shiri i ebos it
surface of a living cell z‘n vitro or in vive; ability to deliver a chemotherapeutic
agent to cancerous cells (such as ovarian, prostate, pancreatic, lung, colon, or
breast cancer cells) expressing EphA?2; ability to deliver a therapeutic agent or
detectable marker into cancer cells expressing EphA2. As discussed herein,
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greater affinity with a particular cell or substance
than it does with alternative ceIIs or substances. An
anti bod specifically binds" or "preferenti al

BYhfg6/0 ’%‘/‘62 %a target if it binds with greater ‘éﬁ%ﬂﬁﬂ"{“ﬁ??‘”’”
avidity, nore readily, and/or with greater duration
than it binds to other substances. For exanple, an
anti body that specifically or preferentially binds to
an EphA2 epitope is an antibody that binds this EphA2
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pol ypepti de" refers to an anti body or a pol ypepti de
having one or nore biological functions associ ated

g |-EphA2 anti body, such as, for exang
bi ndi ng SpeCI ficity. [00731 As used herein, "&Gefsa006/004057
refers to a biological, pharmaceutical, or chem cal
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conpl ex organic or inorganic nolecule, a peptide, a
protein, an oligonucleotide, an antibody, an antibody
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therefrom, and the progeny thereof, for 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 polynudleotides, or
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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 deliberate
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Thus, an “effective amount” may be considered in the context of administering
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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00%@at i ng“Toxén"am “gpprosatrefenr to any substance, which effects an
adverse response 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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obt ai ni ng beneficial or desired results including
preferably clinical results. For purposes of this

[ beneficial or desired clinical results
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fragments (e.g., Fab, Fab’, F(ab‘},, Fv, Fq, 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 LUCA40 that comprises an antigen (EphA2), recognition site of the
required specificity. The invention also provides human antibodies displaying
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[0091] As used herein, "agent" refers to a biological,
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LUCA19, SPL1, SG5 or LUCA40. A humanized form of the antibody may or may
not have CDRs identical to LUCA19, SPL1, LUCAéLO{ or 5G5 or antibody
produced by the host cell with a deposit nuumber of ATCC No. PTA-5070, PTA-
6056, or PTA-6059 or host cell 5G3.15B4.1F9 (ATCC No. PTA-XXXX).
Determination of CDR regions is well within the skill of the art. In some
embodiments, the invention provides an antibody which comprises at least one
CDR that is substantially homologous to at least one CDR, at least two, at least
three, at least four, at least 5 CDRs of LUCA19, SPL1, G5 or LUCA4Q {or, in
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immunogen. The spleen and/ or several large lymph nodes can be removed and
dissociated into single cells. If desived, 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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preferentially to the epitope on EphA2 that the anti-EphA2 antibody binds
preferentially can also be tested and identified using similar methods.

[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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[060106] 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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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,
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made by chemical synthesis. Methods of chemical synthesis are known in the art
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functional activity, or use of chemical analogs. Amino acid restdues which can
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be used for the purpose of isolating the genes
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, or LUCA40 polypeptides and another amino acid sequence to which
it is not attached in the native molecule, for example, a heterolo gous 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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pol ynucl eoti de that encodes the scFv can be introduced

into a suitable host cell, either eukaryotic, such as
nt, insect or manmalian cells, or
é’?gz@}"y"%’% . such as E. coli. Polynucl eoti de%tT/US2006/004057

encodi ng the scFv of interest can be made by routine
mani pul ati ons such as ligation' of polynucl eotides.
The resultant scFv can be isol ated using standard
prote| n purification techniques known in the art.
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These are: (1} determining the nucleotide and predicted amino acid sequence of
the starting antibody light and heavy variable domains (2) designing the
humanized antibody, i.c., deciding which antibody framework region to use
during the humanizing process (3) the actual humanizing
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noi eti es for radi oi munoassay. Modified LUCA19, SPLI

SG or LUCA40 pol ypeptides are nmade using established
procedures in the art and can be screened using
Y42 %ssays known in the art, sone of whi BRI/HPR06/004057
descri bed below and in the Exanples. [00112] The

i nvention al so enconpasses fusion proteins conprising
one or nore fragments or regions fromthe anti bodies

of this invention, such as LUCA19, SPLI, SG5 or
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[86186] In yet another alternative, fully human antibodies may be obtained
by using commercially available mice that have been engineered to express
specific human immunoglobulin proteins. Transgenic animals that are designed
to produce a more desirable {e.¢., 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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functional fragnents of chinmeras. An exanple is a
humani zed Fab fragnent, which contains a human hinge

rReiMnsduman first constant region, a huma
l'ight or heavy chain constant region, and thegga)rﬁ?%@(f%ms”

region of light and/or heavy chain from LUCA19, SPL1,
SG or LUCA40. The humani zed LUCA19, SPL1, SG5 or
LUCA40 Fab fragnents can in turn be made to form Fab
dimers. Typically, the LUCA19, SPL1, SG5 or LUCA40
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Mopegbbisndpehrélmedin and analogs or homologs thereof. The antibodies
of the invention can be internalized within the carcinoma cells to which they
bind and are therefore particularly useful for therapeutic applications, for
example, delivering into the cells toxins that need to be internalized for their
adverse activity. Examples of such toxins include, but not imited to, saporin,
calicheamicin, auristatin, and maytansinoid.
{00120} The antibodies or polypeptides of the invention can be conjugated
(linked) to a radioactive molecule, a toxin, or other therapeutic agents, or fo

39



associ ated conplenentarity determ ning regi ons (CDRs)
fused to hunman constant domai ns. See, for exanple,

/ Nat ure 349:293-299 (1991) ;

O kgl Macau: Sai  USA 86: 9220- 4224 (18‘%%&’52%“’004057
Shaw et al. J |Inmunol. 138:4534-4538 (1987); and

Brown et al. Cancer Res. 47:3577-3583 (1987). O her

ref erences describe rodent CDRs grafted into a human
supporti ng framework region (FR) prior to fusion with
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well as other biodegradable materials known in the art. B1odegradable solid
phase microcarriers may be formed from polymers which are degradable (e.g.,
poly(lactic acid), poly{(glycolic acid) and copolymers thereof) or erodible {e.g.,
poly{ortho esters such as 3,9-diethylidene-2,4,8,10-tetraoxaspiro[5.5lundecane
(DETOSU]) or poly(anhydrides), such as poly(anhydrides) of sebacic acid) under
mammalian physiclogical conditions. Microcarriers may also be liquid phase

40



these agents to a cancer cell expressing EphA2
recogni zed by the antibody or polypeptide(s) and thus
can, for exanple el i m nate cancerous cells and/or

%%@8&% PBroliferation and/or growth of cancef@N§s2006/004057

cells. For sinplicity, reference will be nmade
generally to LUCA19, SPLI, SG5 or LUCA40 or anti bodies
with the understanding that these nmethods apply to any
of the EphA2 bi ndi ng enbodi ments descri bed herein.
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When a nucleophilic amine function is present in the same molecule as an a-halo
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[00121] A toxin or a therapeutic agent may be coupl ed
(e.g., covalently bonded) to a suitable nonoclona
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pl at f orm nol ecul e as described in U S. patent
5,552,391). The toxin and therapeutic agent of the
present invention can be coupled dlrectly to the
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deliver a therapeutic agent into cancerous cells
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WD 2006/ 084226 PCT/ US2006/ 004057 (ATCC #CRL 1682),
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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, 5G5 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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deliver a therapeutic agent to and/or into target cancerous cells) is administered
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LUCA19, SPL1, SG5 or LUCA40 or antibodies with the
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modification to enhance ADCC. In similar embodiments, fucose residues
present in an anti-EphA2 antibody are modified to alter their composition to the
extent required to enhance ADCC compared to the original, unmodified
antibody.
[00143] Insome cases, LUCA1L9, SPLI, SG5 or LUCA40 binding can also
activate both cellular and humoral immune responses and recruit more natural
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detail in the Exanples, LUCA19, SPLI, SG5 or LUCA40
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{00146] Various formulations of LUCA19 SPL1, SG5 or LUCA40 and equivalent
antibodies or fragments (e.g., Fab, Fab’, F(ab"),, Fv, Fo, etc.), such as chimeric
antjbodies, 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, may be used for administration. In some embodiments, LUCA19, SPL1, SG5
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nmet hods i nclude agents that are active inside the
cell. Exanples of such agents include but not |imted
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%ﬂly human antibodies, may be used to prolong half-life of the antibody and to prevent
the antibody being atlacked 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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[00151}  In some embodiments, more than one antibody may be present. The
antibodies can be monoclonal or polyclonal. Such compositions may contain at least one,
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decrease the resulting disfigurenent. [00146] Vari ous
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CRL-1997), Hs700T (ATCC# HTB-147), Colo205 (ATCCH CCL-222), HT-29
(ATCC# HTB-38), SW480 (ATCCH CCL-228), SW948 (ATCCH CCL-237), A498
(ATCC# HTB-44) and Caki-2 (ATCC# HTB-47).
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but not limted to, carriers such as |iposones. See,
for exanple, Mahato et al. (1997) Pharm Res.
Li posonal preparations include,

%%?gﬁ%mgégd to, cytofectins, nultilanellar vgéPP§%@6MO“B7
and unilamel |l ar vesicles. [00151) In sone enbodi nents,
nore than one anti body may be present. The 'antibodies
can be nonocl onal or polyclonal. Such conpositions nay
contain at |east one, at least two, at |east three,

ﬁ 1&@ our at least five different antibodies that
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p?péjfr%t? aﬁ?l ally binds to the sane epitope as LUCA19,
SPLI, SGb or LUCA40 preferentially binds Iinked to a
G ARV RIE R 1Al Abglipg agent . These kits may

further Tnclfude instruction and/ or reagents for
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kits for resenc or absence of "cafAcerous
e@mfﬂza&ﬁa Smigkffl%ﬁs ‘gHewet Payzpedaensization absdikieDay 3,
bir@@agtization plus Ribi. Day 7, immunization plus Ribi. Day 24, immunization

minus Ribi. Day 29, immunization minus Ribi. Day 32, immunization minus
Ribi. Day 36, immunization minus Ribi. Day 44, immunization minus Ribi. Day
51, immunization minus Ribi. Day 69, bleed for titer test. Day 71. immunization
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colon, lung, or prostate cancerous cells. In other
aspects, the kits may be used, for exanple, to treat

aWol bt dyal with cancer or a famly history
cancer . {%l for treating individual with Canfg{‘mszoos/(mmm

include but not limted to kits for inhibiting growth
and/ or proliferation of cancer cells, for delivering
a therapeutic agent to cancerous cells, for
delivering a therapeutic agent into cancerous cells.
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att LLilRRTegeRdf Hrt W@Fié@@@m?énm@mcml ardibpith detigrmteduat-
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art LCyl ar uLtabl e T or e
RSt e R PR B e ks
F!a@mﬂonﬁl fﬁltﬁwdy dpSgnaGehewdlUGA4tbat Hhmdschocaigendekamedd
CLy S L@@?lg@ ?ng Lh %ﬁﬁcﬁ% c;nothggnlugeciyéés@é%gtea'}{é 2603401, &
ngr rldoma ma_ekmg monoclonal antibody designated mu~-SG5 that binds an
antigen designated Ag-5G5 and an epitope on that antigen designated Ag-SG5.1.
The hybridomas that produce the monoclonal antibodies, mu-SPL-1, mu-
LUCA1L9, mu-LUCA40 and mu-5G5 were expanded in culture for purification of
the monocional antibodies in a culture medium that is able to support
monoclonal antibody growth and antibody purification.
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type, it is desirable to i mmunize non-transforned
B-cells with viable and intact cells of that type,
preferably with those cells whose surfaces that are
fW‘éé"%(f’s“i’-@er um Cell lines that are suitabl e PEHUSHES/004057
generation of nonocl onal antibodies against the
anti gen EphA2, such as but not |imted to LUCAL19, LUCA
40, or SPL1, include: BT-474 (ATCC# HTB-20),
MDA- MB- 175VI | (ATCC# HB-25), NMNDA-MB-361 (ATCC #

SKBRS (ATCC# HTB- 30), SICMES-1 (ATCCH
3. Pyrdicotion of it EpidLeptlpgles  SKOV3 (ATCC# HTB-77),
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nmedi um have e%rfge di sad ant ages. Serum cont ai ns
RO P LG e KA PR P oS s Lt S BB {oDh B s R C
waffihityuchdehitogthphet If\ﬂeécﬂc&lsthe fikxes eulbire ﬁé}clua&n&}aisb passed
%UE?E: BotiRe ¥ colﬁﬂﬁfb ?n(%{k))ogf %unﬁcaﬂon in ?rggrb% 1%81%},@ cP%ess

)
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atlion o S Cross
Vél’? 8‘25'1’%@011@@9%%@@@1’1# wigee efed fordhs ptettthoﬁy puciékdtion
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to th Ki f d
cofef st ab i o fla B @pﬁmoﬁwa%éﬁ%ﬁwea Reree
nEdvee), pewepsairated 1S (fardjusitmpmei) Catdiys knm\maqﬁl ether
I I
%‘ﬁ%" 8 i R, Bl A Smetibir i ace
Erpleren SygemilAmershiam Regsicapmsr Iatsqamway, Dipi BetemiG
@epm boel4aGk ot E@er&lﬁnﬂﬂ(ﬂ&en@és‘ﬁb 0B PHIES] n&ﬁﬁg;%lhg @)ﬁfer
SEDEMLOUPaRGl (2000 10,8 Meipal, cancent ratibn),
POr el ne Fagpiing ‘?58’? SPHI Qf?r%fp sp "lat@
dmffezedtsatla’tED (SMTr:L@ﬁHBED?] To harvest the cells, the cell
I d

TSRS 5y 16 ELOSSL NS, £ SRLEL B s
FORvoEEsTAR hiﬁnﬁaahw§ﬁé=§|anh@ds@|reﬁexre® tcakter@T@s frorSHIE, mu-

muu:uﬂesnd ﬁhﬁmtems MeEFcRH e, Aeh@MuFE @ffﬂhte Q%Jerﬁé{!altd%fs
AL BEE s P o Bl toniy Far e aeetn
Th@ rddperwistadiawedds equlipaedo aon telgesatumeTe supernatant
bas u@%ﬁﬁ{bﬂ%&pés@%%%ggt gezz%%féép W onzdenat pring
on%o a protein-G Sepharose column using the AKTA Explorer system
(Amersham Biosciences) and then washed with 5-10 column volumes of binding
buffer. The monoclonal antibody was eluted with the elution buffer, and
fractions were collected. The fractions were neutralized upon elution with the
addition of 3M Tris, pI 9.0 to empty tubes (1/60 volume of the fractions). The
peak fractions containing the monoclonal antibody were pooled. The pooled

samples was injected into a pre-wetted slidealyzer cassette {10,000 MW cutoff;
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Exanpl e 2. Generation of nonocl onal antibodies [00158]
A non denaturing adjuvant (R bi, R730, Cori xa,

ton MI was rehydrated to 2 m in phosphate
Bﬂ??@ﬁ@ﬁzghllne 100 Al of this rehydrated aBfT{8ap6/004057
was then gently m xed with some of the cell pellet
fromExanple 1 to be used for inmunization.
Approxi mately 10" cells per nouse were injected into
Balb /¢ mice via footpad, approximately once or twce

The prép se__ i mmuni zation schedule is as
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ni z nu i ‘mmuni zati on
:31?% Igékg %L% &mq Srtﬁfﬁﬁ ‘i%&j(gn i nﬁs Ri bi. Day 36,
i iLa3) zat lsaunpimoﬁpsnﬁ%tdnnﬁb@éywrid;emfnmimemahétmm ofi nus
n bl eed
R&o*?{c;;g%n bgjw gegg}g;%a(t&% Qs?g,f[r ﬁ*wﬁgﬁa'%yzggga/ 084226
PEg9t wé%@& Pl US-RAGE is mayrrler bethmenitedudizgand
pieu&chg bd)ndlmié f&rlana!l)ﬂ]ﬁl& boddchRA vl C?l‘ﬁ 1&Mf1catg&yofgﬂe ical
pbanduyy ) (cp %b%dl S%ﬁ/ 0 har vest nodes or
it e ond g S BB L dr awn
f W@Wi heAftaipuriffateact ’chemmﬁiPZEdnu—amCh@JS' ahd e UCAke
tﬂn&%cl&{al iRy @x‘oﬁ?th@glszﬁé&mé Q&\Xﬁﬂtﬁnt i (lr%s %gte& 901*

ni ze usi ng SIS

FIBgde ¥ GEP%O‘GQH“@H@ZH%% f%?‘é:egsa@frlﬂ@@?é a he G%"i W@‘lm
fwbﬂewqmr@yaﬁﬁéémﬁaahbﬁmséiﬂ%db@&d VYRR aﬁ:@ﬁﬁa DRy at

%ﬁ? Eort ét?e%rhons yf?éer mcn%ai nf gg :,wa(f)c{]rﬁ ]an{)e]ag%)ended in

romimce wer
?emé dﬁuw pod XgBaleg i IBg esFIAE ®BMegpeb Rt lfegeent of

9%/(%195}11& r‘hQJQQeI @qopﬁymﬂﬁtés%lt I;QW:[F}Q c%ﬁsew?lfe%% ﬁ@d r&&:g%ended

doma SU er nat ant wer e screened
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1001 tempe:ature & cells were then washed three times with 100ul per well of HBSS
before incubation with horseradish peroxidase (HRP) secondary antibody (50pl 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 1M phosphoric acid. The plates were then read at O.D. 450pm.
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anti gen designated Ag-SPLI and an epitope on that
antigen designated Ag- SPL1.1 was selected. A

Q%ﬁékggna maki ng nonocl onal anti body desi gnated mnu-

¥ °ch binds an antigen designated Ag- LSCAYBO(pge057
an epitope on that antigen designated Ag- LUCA19.1 was
sel ected. A hybridoma nmaki ng nonocl onal anti body

desi gnat ed nmu- LUCA40 that binds an antigen desi gnated

Ag- LUCA40 and an epitope on that antigen designated

Ag- LUCA40.1. A hybridoma maki ng nonocl onal anti body

desi gnated nu-SG5 that binds an antigen designated
Agetst Ladstam pintope PAPLINBICAN HFINICBSignat B i concer

g—%ré%ﬁ%ﬁg The hybridonmas that produce the nonoclonal
i mu- SPL-1, nu- LUCA19, nu-LUCA40 and nu- SG5

VeNE6ke x Baneleal] carcimame selblif oW AR (MTCER CER22) wetderown to
@ﬂ@@n@ﬁ@h w@mbadﬂue@dmsm%m;&f %%b}égédﬁb%w%s% gbol e

t ti body t1 body
e ARBR it TIRRES b Sr00 Brbhalon GERRUSPUGw GR0B I om
Exanpirete3r pﬁamlfre@ atuiffored of ithalin v EpHAR, 1a]Ht7l4|§JS§ h@s ;

ted to

SHRcly th AR SRS B S PR RS %wémi fistaches
Engaeery &8 reightes rﬂéropnatsmgenannt %emﬂ@sm ehapfwaBed withiV

{
EDEA.- c@@@mg@xmdm pﬁ‘%@({s{%ﬁmd}%%%é aﬂ&'érﬁﬁbsﬂ@%m}ss&

resu
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é”é‘li I 14lq@sr gt ysis iffei S EDTAokea dosmlee outitup@ase cocktail

SRpde hadl@nlar BsddhgmpeRriei n- G affi nity chromatography.
[ rnatant may be passed

ded. t he t _cul.t
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I
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(CBprgatatlgoAABR0DER SdrarisaeadiYonjAyaesis &g PRarBBL héurs at
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Pi scat avvay aro
TeARRPEh @Weé%@rsth#zm@mwmpn Bothithphugabled erd

N H
@@ﬁﬁk %1:11 %%LESM(% 5’9?213@5 @mriu]?ﬂét?@é P88 M@Qg% rdlazlyp
wa s%led 2e times W TRl Iysm b iHfer Snd thenwashe t’hree times wzth
Ll HBSS+. The washed beads were eluted by the addition of 30 ul of SDS-
PAGE sample buffer and boiling at 99°C for 5 minutes.

[00168] ~ The samples were then resolved on a 4-20% Novex gradient gel
(Invitrogen), and transferred onto 0.2um nitrocellulose membrane (Invitrogen)

and visualized by horse radish peroxidase (HRP) conjugated streptavidin (Pierce
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[00162] To purify the nouse anti-human SPL1, nouse

anti - human LUCA19 and nouse anti-human LUCA40

anti bodies referred to herein as mu-SPLI, mnmu- LUCA19

ame 2eoB42HCA40, respectively, the vol une of t RET/US2006/064057
supernatant was neasured and an equal vol une of

bi ndi ng buffer was added to the supernatant. The

m xture was allowed to equilibrate to room

tenperature. The supernatant was clarified by passage
throu h a0.22 tmfilter. The supernatant was | oaded
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an e) url nonoc ona ant | MBS S erl e
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an - | UCA . nocl O antl rraonma
DA el e! Pest GO art Toy P g re oed by BCL+

réspedinie i mmuni zing or target cells of interest. The
cell sanples were prepared as descri bed above and
|ncubated mnth the purlfled anti body at various

- 2 fe'd¥at i on the cells were

\wﬁhﬂd rrc]gméisljar%ﬁ@m le@frto . chnédr ahéruﬁ%maemﬁiéda@@mﬁ@@@l
0 co at e nen
Shipo 8l e bPPLs TRlinht Tl G TS R P g
waﬁh@blelcer %Q@énd@dtomem’c ﬂuékrmS EACS i hud fitavamdunted on
@ﬂﬁb%ﬁ&gP%'sﬁgeﬁVM@ %’3 ?@JeEt%ns@ﬁqgh%Bhwﬂh 75%

D cki nson, .San Jose

B no fhicdrength adl°G mﬁ %W@a t Rty Rd howrs Hiteem
ashpdramye. STHd fixeB @edtdnd WeleRré®h! -80°C until use.

[00172] For immunohistochemistry, the tissue sections were retrieved washed
in Tris buffered 0.05% Tweén (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 yg/mi)
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[00165] In other experinents, the binding of the
nu SPLI, nmu-LUCA19 and nu- LUCA40 anti bodies to SPL1,

9 and LUCA40, respectively, was tested and
é%?\?qﬂ?/ﬂséa%u& ng live cell ELISA the fol | ow nffHE¥ RG0S

was used, although other methods commonly known in

t he field are applicable. Cells (HT-29, SKOVS,

SKMES-1, SWI80, SICBR-3, and HPAFU) were grown in 10%
fetal bovine serum (FBS) containing nedia to
confluency on tissue culture treated 96-well plates
{50 My Tien Y Te R PRPSa SR dT G SeRioPBE era hgn teehed three
tifteshahebe Motlinpbhfal THesbwetnaniddaliedodles detesdtsdd

d Salt Sol SS
EOREER R s B BB e Pt e st B
p@@mdttmg@s’raaiel AemiTtlengigided 1 wey/enlt ?ngma \mS h@thEﬁB@en 0.1
M dBRSMa Ltk QQﬁfe 5108 Enhd 8bo Hggjro r@xzﬁ@ 5 EQANNo.

w.th horser ad| sh er oxi dase econd aﬂﬁ |body
F819) pEie shained sl&}ersmeéedcquﬁf%%)e ireddat room
é)&lﬂi’ﬁﬁé‘c&mhti@l\?ﬂdﬁen@(ﬁbécs avere finally vvashed three tines

e ey .
wesid) for impue@tisiechehndsttyeates amnoenamsﬁsﬁtr@pb@@rahmthoqlm e
adel dohi9) ecpfol{e%%haﬁﬁ A& ktriePd] rddMhRNQ SRRGHEE A0 A hale

es vver nre 7 WD 2006/ 084226
5&% @7& Bipgy %321959) \fifgfremﬁfis%‘e f antigen wefdevat
SRL/jor Hbi@@tﬁcﬁua agbt LKGEAY sk pkidedirhe bnt. Rand@trohebinikt ne

%k%@@%@f Hgk % 58%%n V\tﬁs@%tg‘sl or1] Ov@ﬁefrlg g%}!rw% olghgt% %%%sue
vitheotigerdiesie m@lﬁﬂm detsetiororet agdermess The Sireling of

LA-pechi oSO R srBatianced.fal b a%%!ue%y &&oﬁﬂﬂﬁ%ﬁa
contaj ni ng no sodi uli?Eﬁgl car bonat e or_ phenol

BT W R &SeS) ARH004Y b Céﬁ@ﬂ% f&"a?fiﬁsues
andcditetitedylithttba ofioher2@Buegs. Ghe sashiftofrbidSrd=€x bbwies were

%"ﬁg% %]ei RN4R988 oIﬁBteﬁge .quﬁtﬁis at room tenperat ure.

s were then was HBSS+ contai ning 0. 1M
(PP1%)  diar roavepBingeng senerdre af G combined cesblis elbereraHBSS+

SQRERRsNGirR fld¥ed kivg 1capili'§ssv.71e ArofnQfitfdrentBoR 88 sAbwh GeIRw

ﬁﬁ@‘? e M@@;@i s%ﬁ{agﬁsfv o gy badon S BrL RO P bE G srrs

mriditiemtigons on seymal hubys tissues f Tables CHBSSImanizeth® %
'Jgfb%gﬁoggfggﬁﬁg?Mm s E 9 es%) %io? R%%G&Ii%b ??élggﬁsohnp ete

W§SHES: pr ot ease cocktail (Roche Mol ecul ar
Bi ochem cals)). [00167) Cells were scraped in lysis

tes_were

cent |{) efg 00 or..one_hour 4C. .The
crar rP8d PydiiputoRs e oiu Bt fmnsr vistrs o
_f'w of—hthad G \,unj Uyat ed lvlr e ) —CNBx

811 st Tﬂae x R

Kin egative
Lung Negative
Kidney Negative
Pancreas Negative except for 1+ staining on a few ducts
Liver Negative
Colon Negative
Duodenum 1+ staining in basal epithelivin
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4AMB sephar ose beads (Amexsham Pharnmacia). Human |1gG
beads were centrifuged and renoved, and then the
pre-cleared | ysate was then i ncubated with nonocl ona
NP PYOAS 2?u- SPL1, nu- LUCA19, nu-SG5 or nu- LUCKEBUS2006/004057
conjugated to CNBr 4MB Sepharose beads (conjugated at
Ing/m) for 2 hours at 4C The nu-SPL1, nu-LUCAL9,
mu- SG5 or rmu- LUCA40 beads were centrifuged and
renmoved after the 2-hour incubation. Both the human

I gG and the nu-SPL1, nu-LUCAI 9, nu-SG5 or mnu-LUCA40
beads were individually washed three tines with 1 ni
of Tysis buffer and thHen washed three times—wtir—1int
HBSS+ T'allee. Dstikatideads) Qi@ Rlgeh 86 nbimdihanaddistign of
30 | of SDS- PACE sanple buffer and boiling at 99C for
Sligtunifge. [ 00168Redilis sanpl es were then resolved on a
ASk0% Novex gr adif Blepatyelexcdpk ryT dif OfeNImalbRtBeutaneous
ransferred onto|®@ssB¢lem ni trocel |l ul ose nenbrane
(EWﬂﬁtrooen) andNegsgival i zed by horse radi sh

OeEn’Y dase (Fl RP) Negafivegateptiisti/eph givndini ( Pl ercé 58
Y%/ 084226 POREESMB06/ 004057 Endogen) or_western
HEBet ed with 5 gl NegasiveskcaphfosPl/t on perehBGAED,  nu- SCb
olgwy- | UCA4Q. [0 W@@ﬂﬁ"ﬁ@%c%éﬂ*étqweomlmpaal’anﬂilﬁﬁlsculans
ﬂHH??BEth st rept Negative, the nitrocel|ul ose was first
dIFesREd for 1 hOJPkﬁ@$ﬁ bl ocki ng buffer (5% non-fat
rQ‘(ﬁlYnlk in TristNBgEU&red saline with 0.05% Tween- 20
) HRP _con| NgsatEg exeepbhfvensiandgder strichiresed | nt o
TEST at I g/ m and exposed to the nitrocellul ose for
0O mnutes at roomtenperature. The nitrocell ul ose
was washed three tines in TBST before visualization
wi t h E€rAe B Rishdleinn of[SFB1 70}igdEvin weskbhwmbh dbdueng
with mi-SPILI, mu-[LUCA19, nmu-SG5 or nu- LUCA40, the

iU dAPE Ll ose essllfﬁ] larly blocked for 1 hour in
BKBCking buffer | Nag#ivai 1 rocel | ul ose was t hen
Tﬁpghnfpd in a helezadi®a) ed pl astic pouch containing.
neyf 5 glol my Negativem)- | UCA19, mu- SGb_or _nu- LUCA40
_.|ﬁﬁﬁﬁﬁffpr The nitrocellul gse was

i YegefPeT hefare jncubation with 10m

| gfare ataiing ey wgesa (BRfse | gG (heavy

chain éﬁpmmqsmtqawagq adsorhed agai nst
KPe chicken @& guinea pig,  Syrian hamsters
Q"Fﬂ;&, RuRA—F hﬂ‘#%ﬂ{w%hnan serum nrnf eins, Jacksaon
1
rﬁ?‘anb’l Csearch : ega‘b‘%g nQ'-_\ 140\ f_nr 1 hﬂllr at_room

tenperature. The nltrocellulose was finally washed
three tines with TBST and visualized by ECC+
Table 4. Distribution of SG5 antigen in normal human tissues

Tissue Type Results

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

Kidney Negative

Pancreas Negative

Liver /- staining (parenchymal hue)

Colon Negative

Stomach Negative

Prostate Negative
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(Amersham . Exanple 5. Inzmunohi stochem stry met hods
[00171] Frozen tissue sanples from cancer patients
wer e enbedded in OCT conpound and qui ck-frozen in
iEQPUERY with dry ice. Cryosections were cuPCYHBOPC/AK40ST
Lei ca 3050 CM m crotone at thickness of 8-10 m and
t haw- nounted on SuperFrost Plus slides (VW
#48311-703). The sections were fixed with 75%
acetone/ 25% et hanol at 10C and allowed to air-dry 2-4
hours at _room_t erature. The fixed sections were
sHEPd at. - 80C. unfy%e2aEiee. [00172] For

#ANohi st ocheni stY8#2UYshe tissye sections were
retrieved washed in Tri S buffered 0. 05% Tween (TB-T)
nd—otocked—rnbtocking—buf-fer \.u + ':“/u ref-ral--—goat

ser um aiMle 83994 Hutig bdt flo Al 1900

t enperature. The slides were t en |ncu A eﬁ’lleflhest he

MiskddCALEE — MU- TUCRGRLTENO- S

nProstconal ant | bome@&u@dM/@qumBrs%%&wlu buf-f-et
biph) 59 WD 2008AUGALZE: B8/ IRe0RbLE04as7 o

NiCiintes at room 1§ Bl@@ﬁi@tdi{ 55 tdmﬁ@rs%@fééﬂ

vasiged three timgs-2Wistdinihp en By D&k i3

nmonacl onal anti bodj2svwes eregkect ed W|th a goa

davarynouse | gG +| Ngpbt(hdn)4/Er@Rio)sdcpeleaX| dase

ctmiciegat es _and t he3+paBos ndase sGulehr at €

dirazit nobenzi di ne| Variehié; M2+ & Oaueats.scieredD 5637) 1N

0.1 M sodium acet ate buffer pH 5.05 and 0.003%

I’Tyur ogemnpet oxtde \o; gtrex cat——~No- Hi ﬂﬂQ\ The st ained

slides hemat ox

oxan né‘gfiﬁﬁéﬁeﬁ“‘&f‘ﬁ%ﬁﬂé?§§%%%% 15517 x.,.,ﬁog@%es

CAsRe Typdl af {1 ERggded format-dehyde- 1 i xetd—t+ss

Tayhee USEd 1 Or | aRI LR E S i bR ’?eEqé pte
ariergen retri eval . gtegtgggxleggoﬂwgemﬁ% %%gec%’ic Steh
Fhehgen T et evaly MRLORHT Snb B g 85 bl siengham—and
Lsagcson, i ST OpavAtibRg Nedivk4d 19 stalnkt) B humots Mieencd
@RpdS of antig -rsebmae&ahungaﬁh(y/elmms&lssweéﬁ@a ey be
wasctey One SKI IR HBimi oy 1t nttesndd oM-strit-at

&xpet | ment s pe!rTQﬂé@%ﬁvélﬁhﬂmﬁh%?&hrééné&uﬂ»?’boﬂ'l/é brg
appropriate, fixedreeh&bue wth antigen retrieval and

pol yM CA detection were performed.” The bindrngof

vari et c ues assessed. In
al | ca}sfggfe #;%t%@%ﬂ) cfﬂﬂ b ng'i’t%lEl nm m?’l“%(‘)é&mf‘f‘?sues
WauE PYpET at et Wi drfiirat—of—frozen—t i sstes—Fthe
PRRUE S 1T OMT T OZeT Hl ST e % st s ed—+—the—tue
QeIbnNOT TR CIT T LI O Ny on 779 temiors; Negative'on 2/9
tumors screened

o X
D H

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. Immunocytochemistyy results
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[00174] For conveni ence,

results of sever al

a sununary of the conbi ned

i ssue fromdifferent sources is shown bel ow
f@BP@? 0342%  Tabl es 1-4 sunmmari ze the dlstrlbuFF8W53PWWMM7

LUCA19,

hunman ti ssues.

t unor

St et
Pamset asst Negaiitpveite ¥ &eRls &0 [111@6*1‘1&!1 aiffé&éig

dUGLEs “Jefe"s% ehRgat 505.‘%6}%&130&?#@ FNRE 205@

asm

st al ni ng

ti ssues.
n naor mal

In

LQCA40, - SPL1,

experinents using frozen surglca

and SGb5 antigens on nor nal

Tabl es 5-7 sunmmari ze the distribution

of LUCA19, LUCA40 and SPL1 antigens on various hunan
Di stribution of LUCA19

Tabl e 1.

hunman

ti ssues

Ti ssue Type Results
Nomgeona! grigbadissannbECAIE, nand) (el leetricven-SPL1 were

s df E%Wes The

enum 1+

GRYPEsEe posmve

PERIIgR O’O’Gf 0040572 pFabtest@ninBlest 14 v hbgnive fialdli

Ao gRN It RRSHIRbHA

Sl GElE b

tiye excep

HERE Iteéﬁ%%% Ebt%ﬁééﬁ ul’\f%bcu?‘“ t
Ahdeeeribad; %N Wél (8RR derlisfromestidigrant pesablished ol

§M
ous

Ibn@rwére1erﬂamdrfﬁaa$tlﬁ%g@sbthvﬁirﬂabélﬁiﬂmé\ﬁ ut%+ S%ér%g ag%ést}r;
a e exce
+£‘”dd %ﬁ%ﬁﬁ?@ﬁ%ﬁ% 0”1"‘?';?% SYSLT VETPrYER &Pé sREGuEd een

Graedpsiag pvnirddEIC Netrabl. ve except +/ - over

Oloanoy| afeslAGE U{n

gen 1 n nor nal

ant |

E&%F@FJH%*L%CAQ9S': !

I SSUes

LB oS

QLROdEs i vgriges established Auman normal and tumor cell lmes are compiled for
convenience in Tables 8-10. The experiments represented in Table § include Live-cell

ELISA, Sarcoma Array and CellArray™ binding experiments with mu-LUCA 19 using

the methods described herein. The experiments represented in Table 9 include Live-cell

ELISA, Sarcoma Array and Cell Array™ binding experiments with mu-LUCA40 using

the methods described herein. The experiments represented in Table 10 include Live-cel]

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

methods described herein,

Table 8. Mu-L.UCA19 binding
Reactivity | Reactivity | Reactivity
. Sarcoma | Live Cell
Celiline| ATCC# | Organ Cell Type Cell Array Asray ELISA
MDA361| HB-27 Breast Adenocarcinoma -
MDAL75| 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 ot
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Lun Ne ative
Li ver Negative

of SG5 antigen in normal

Results Skin +/

Lun Ne ative Kidney Ne ative
+ -staining (parenchyma

Ki dney Negative
Col on 1+ focal

(g uggerum 1+ mcosa

Breast Negative Table 4. Distr

ue)

human tissues
stainin on e iderms and sweat gl ands
Pancreas Ne ative Liver
Col on Ne ative Stonach

Pancreas Negative
stai ning on nucosa
staining Prostate

P%Hﬁ%%f{p%%%?’

Tissue T e

gati-ve Prostat gative 61 WD.2006/ 08422
PCTAMES2 QU6 03405 7Brdavar | Nerza! Iy@rsrEast Ne alive Tabje
$Bh-sti-buti-on-of LUCALS aFHTGE | nlhuman t jinor
ti BEUEs | HIBsUe| T@paryRes Wdesocakiasiate Ne-ative on 4/ 4 ..,
tromor-s—gereened—6CGol-on—1-3+Sstat-rt-A—eR—54-5t Unors
gcrifehedCRkidity Negative €ardncna umyrs screened Lung
[=2F srcinin% Gmmﬁf?—rﬁnuug ShHLeaned and-negat-ve—on
3 SKMESE yidi8-28cl ebred Qvar Negabi.ve on 4F4 tinors +
5%&EeQF‘ Pancrieas 2-3¥_om_ 5/ 5 tunors—screened
130 | RAVEN Lung  |Small cell carcinomal — +/-
A549 | CCL-185 | TLung Carcinoma e
9979 | RAVEN Lung [Lung cancer celi line -
SW948 | CCL-237 | Colon Colorectal .
adenocarcinoma
SW480 | CCL-228 | Colon Colorectal - .
adenocarcinoma
HT-29 | HTB-38 Colon Coloregtai - +
adenocarcinoma
Colo205 | CCL-222 | Colon | scites colorectal ',
adenocarcinoma
Hs700T | HTB-147 | Pancreas | Adenocarcinoma -
HPAFIT ; CRL-1997 | Pancreas | Adenocarcinoma ++ -
AsPC-1 |CRL-1682| Pancreas | Adenocarcinoma +
9926 RAVEN | Pancreas | Adenocarcinoma ++
} Embryo | Fibroblast; $V40
SVT2 |CCL-163.1 (Mouse) transformed )
Kidney
Cos7 |CRL-1651| ‘S8 | gysg transtormed | 4/
Morikey)
RL65 |CRL~10354|Lung (Rat)!  Epithelial cell -
Calu3 | HTB-55 Lung Adenocarcinoma oot
Caki2 | HTB-47 Kidney |Clear cell carcinoma +
A498 | HTB-44 | Kidney Carcinoma +/-
786-0 |CRL-1932( Kidney [Renal cell carcinomal  +/-
_ . Transtormed with
293 CRL-1573] Kidney adenoviruss DNA -
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Breast Vari abl e;

tunors screened Kidne +/ -
tunors screened Lun Vari abl e;
8 tunpors screened Ovar +/-

1-2+ on 1 /3 tunpors screened Tabl e 6.
Di stribution of LUCAA0 antigen in human tunor tissues
Tissue T e Results Prostate Vari abl e;
SY&i2A90/8422@ t unors screened Col on 1-3+ st ai niPAT®R208¢/@4057

st ronal

st romal

Ne ative to 1+

stainin on 5/5
Negative to 1+ stainin
staining on 5/5

tunors screened Pancreas 1-2+ stainin on// Z tunors

screened Breast Negative on 3/4 tunors screened;
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RD-ES

HTB-166

Bone

- Bwing's sarcoma

+/-

RD

CCL-136

Muscle

Rhabdomyosarcoma

MG-63

CRL-1427

Bone

Osteosarcoma

HT-1080

CCL-121

Connective

Tissue

Fibrosarcoma

A

G-292

CRL-1423

Bone

Osteosarcoma

A-204

HTB-82

Muscle

Rhabdomyosarcoma

* CC-2251 BioWhittaker

Table 9. Mu-LUCA40 binding

Cell line

ATCC#

Organ

Cell Type

Reactivity
Cell Array

Reactivity
Sarcoma
Array

Reactivity
Live Cell
ELISA

HMEC

CC-2251*

Bresst

| Normal mammary

epithelial
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stai ned using a standard | HC protocol .

[001771 Results

of the binding of the nu-LUCA19, nu-LUCA40 and nu- SPLI

anti bodies to various established human nor nal
tWPB1068%R16 | i nes are conpiled for

and

Tabl es 8-10. The experinments represented in Table 8

i ncl ude Live-cell

ELI SA, Sarcona Array and

Cel | ArrayTM bi ndi ng experiments with rmu-LUCA 19 using

t he net hods descri bed herein.

The experinments

conveni encBCT/BS2006/004057

represented i najTabI e 9 include Live-cell ELISA
$ ra AddEhtlall AriNayEV/hbimadi Nng exper i ment s
vm’ﬁ‘%ﬁg&ﬁ; %r usi@ai)l tlhe nmetdidds de%ri%f(;d ner ein.
Thergxper BhHS senhed.i . ]?o*};%;? 10 incl ude
|\S/r£ celil HITE p %%éﬁc nA A?ra{/-{a el | _ArrayTM
bi RetBg eﬁl?gfzb”enﬁl%aéft\" t hA%no%%e?no&i%i ng the methods
descri bed hereij Tabl & Mu- LUCAL19 ihi ndi ng
Reash i t)HB?@sact | Bichat H~eagt:tb1vdahynongel | I'ine. | ATCCH#
O-gan—cel—Type-Cell—Array—ti-ve—Cel-H—i—y—Array—ELHSA
h/BZ-XBﬁHﬁlHB%WZ?Br eaBﬂeasi\denAdammaftmmd\/DAl?S HB{ 29 Br edst
buetat—aarcinone MeEPH—HTFR=22 ﬁ 1 Aderrocaici-noma
Vet gk -at i ﬁﬁ"B%be @ g\%@a (55 E gast _ef f usi on ;
adenocarici nona ﬁsj HTBa&fbcBlefRgla Quctal carci nona
HUVE@“‘Pﬁ'TrBT’g’Enuo[ hretrat—Normat—humanm Cett+—adul t— 63
WO 2896/ 08480 PCFrus20berpGaos rell BVEC CE- 2251* Br east
Nor mal T epl t helal SKOV3 HIB-77 Ovar
Adéﬂ;%‘ arm% ++|L ES- S2R°™P978 {Ovaly Chr ci nomd +
Sl Mf.@ )#F IE’J]% Lu Squ [C rm CA130 RAVEN
Lu%q_ mal ‘E‘ée I cgg% nofgr%ln%i;qn C%gcifbo 185 | ng
Farel A0 TR-55 Lung Adenocarcinoma +
Squamous
SKMEST | HTB-58 Lung ercinoma - +
ES-2 {CRL-1978| Ovary Carcinoma ++4
SKOV3 | HIB-77 { Ovary Adenocarcinoma + -+
9926 RAVEN | Pancreas | Adenocarcinoma 4
AsPC-1 |CRL-1682 | Pancreas | Adenocarcinoma +
HPAFI | CRL-1997 | Pancreas | Adenocarcinoma e -
Hs700T | HTB-147 | Pancreas | Adenocarcinoma +
Ascites colorectal
Colo205 | CCl.-222 Colon adenocarcinoma +
Colorectal
HT-2¢ | HTB-38 Colon adenocarcinoma - +
Colorectal
SW480 | CCL-228 Colon adenocarcinoma ot ekt
Colorectal
SWo48 | CCL-237 | Colon adenocarcinoma -
. Transformed with
293 CRL-1573 | Kidney adenovirus’ DINA +/-
786-0 |CRL-1932| Kidney [Renal cell carcinoma +
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9979 RAVEN Lung Lung cancer
Col on Col or ect al
Col or ect al
B P26
Ascites col orect al
Pancreas Adenocarci noma -
Adenocar ci noma ++
Adenocar ci nona +

+++

cel |

line -

adenocar ci noma HT-29 HTB-38 Col on

HPAPI |

SwW48 CCL- 237
adenocarci noma SW80 CCL-228 Col on

adenocar ci noma Col 0205 CCL-222 d§Tdi$2006/004057
|/ adenocarci noma Hs700T HTB-147
CRL- 1997 Pancr eas

AsPC-1 CRL-1682 Pancreas
9926 RAVEN Pancr eas Adenocar ci nona

++ SVT2 CCL-163.1 Enbryo Fibroblast; SV40 (Muse)
§ rm§§ O NBlg.4 ki |dNRE¥F03? CRLrABRE (Afrrcan G een SV40
r.ans med..+/ - Monkey) RI65.CRL-103%4_Lung {Rat)
Epchie! | ahree) | iﬁ@&‘yUuCﬁﬁeﬁ@aﬁc&mﬂmd\den@C&r Ci noma +++
{:akl 2 H R /|7 l(l rlnt:\l ar r\el | Carc= nola 498
HTB- 44 Ki dney Qa %41}%%& +/- 786-0 CRI-1932 Kj dney
Redak? c eCRLAEFIC /) -SV20 3ra0R0rd&T 3 Kitdney
Transfotnmed w t gwlrUSS DNA 64 {WD 20061084226
PET-US20066+004065 RAVEN-ProstateProstate—cancer
,eﬁﬂﬁ$|ﬁ§urﬁ@§4tﬁ&g@%%¥ PEpiheliebeeBdenocar ci npma -
TNCaP CRL= 1740 PERSE CHShRe ;) DULA5 HIB-81
- SUTR (CGHAFON AL GLOaT. + Lt -
22RV1 |CRL-25051 Prostate Carcinoma -
DU145 | HTB-81 | Prostate { Adenccarcinoma -
LNCaP |CRL-17401 Prostate Carcinoma -
PC3 CRI1-1435| Prostate | Adenocarcinoma -
TDH | RAVEN | Prostate |Frostate cancercell) .,
Hs746T | MTB-135 | Stomach Carcinoma +
N87 | CRL-5822| Stomach | Metastatic; liver ++
gastric carcanoma
SWe72 | HTB-92 Connective Liposarcoma ++
Tissue
SWés4 | HITB-91 CO,FF‘EC"“"E Fibrosarcoma .
issue
SK-UT-1 | HTB-114 | Uterus | Leiomyosarcoma +
SI-LMS-1;) HT1B-88 | Vulva Leiomyosatcoma ++
SK-E5-1 | HTB-86 Bone Ewing's sarcoma -
RD-ES | HIB-166 ; Bone Ewing's sarcoma +/-
RD CCL-136 | Muscle [Rhabdomyosarcoma -
MG-63 | CRL-1427 Bone QOsteosarcoma -
HT-1080 | CCL-121 Coli‘.“eCﬁ"e Fibrosarcoma .
issue
(G292 |CRL-1423| Bone Osteosarcoma -
A204 | HTB-82 | Muscle [Rhabdomyosarcoma +

67




22RV1 CRL- 2505 Prostate Carcinoma - Hs746T HTB-135

St omach Carci noma ++ N67 Cl2L-5822 Stomach Metastati c;
liver astric carcinonma ++ SWB72 HTB-92 Connective
QR Wosar coma ++ SWe84 HTB- 91 Cor nect i VECHE80#04057
Fi brosarcoma ++ SK-UT-1 HTB-114 Uterus Lei onyosarcona
++ SK-LMs-1 HTB-88 Vul va Lei onyosarcoma ++ SK-ES-1
HTB- 86 Bone Ewi ng's sarcoma - RD-ES HTB- 166 Bone

Ew ng's sarcoma +/ RD CCL-136. Muscl e Rhabdonyosarconma
- -1427 Bone Osteosarcona - HT-1080 CCL-121
o At R " by ooar conm on G 202 CRL- 1423 Bone
Ost eosarcoma - A-204 HTB-82 Miscl e Rhabdonyosarcona +
* CC- 2251 Bi owWittaker Table 9. Mi-LUCA40 binding

React i vi t ylaReidr Mm-ﬁi?LRéa@mg/l ty CeI | 1ine ATCCH
Qrgan—Cgti—Typer Cett—Array—Sarcorratiwe—Celtl—-Ar-ray —
EFLI SA. HNEC CC p251' ' Bf east Normal ras r";’/’“yebi’gf*icff@ff?’ 4@?"“2’“3’
a5 Hdinr) 0876842 6OrEm US2008M0DMBS7  |HeNBEHY | ﬁﬁg A
En OFHEI ai NoT e ToTTe Mo & 'a' ;u:t B4 24 H12-10
Br B&&EC D&<E-351 car Bieaging) - @Eﬁgﬁf "33 Breast
\ fICL OTe i BIRLTA M ekl RLfrant (ouetat—gareinon
-ﬁ%ﬁgé] PRy Breast Adenocagginoma | Netast atic;
T I
! E}lliﬁl HTB-20 Breast Ductal carcinoma -
MCF7 | HTB-22 Breast Adenocarcinoma -
MDA175| HB-29 Breast Puctal carcinoma -
MDA361} HB-27 Breast Adenocarcinoma -
Metastatic; pleural
SKBR3 | HTB-30 Breast effusion - -
adenocarcinoma
9979 RAVEN Lung {Lung cancer cell line +
AB49 | CCL-185 Lung Carcinorna +
CA130 | RAVEN Lung |Small cell carcinoma +
Calu3 | HTB-55 Lung Adenocarcinoma +
SKMEST | HTB-58 | Lung Squamous - .
carcinoma
ES-2 | CRL-1978{ Ovary Carcinoma et
SKOV3 | HIB-77 | Ovary Adenocarcinoma b o+
9926 RAVEN | Pancreas | Adenocarcinoma ++
AsPC-1 | CRL-1682 | Pancreas | Adenocarcinoma ++
HPAFIX |CRL-1997 | Pancreas | Adenccarcinoma | -+ (75%) -
Hs700T | HTB-147 | Pancreas | Adenocarcinoma /-
Colo205 | CCL-222 | Colon | AScites colorectal |- -
adenocarcinoma
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SKBR3 HTB- 30 Breast effusion - adenocarci noma 9979

RAVEN Lung Lung cancer cell line + A549 CCL-185 Lung
Carcinona + CA130 RAVEN Lung Snall cell carcinoma +
CHPAPSIFR265 Lung Adenocar ci noma + SKVESI HTBCHE®S10061¢p4057
Squanous carci noma ES-2 CRL-1978 Ovary Carci noma +++
SKOV3 HTB-77 Ovary Adenocarci noma + +++ 9926 RAVEN

Pancr eas Adenocarci noma +a AsPC-1 CRL-1682 Pancreas
Adenocarci noma + HPAFI| CRL-1997 Pancreas

Adenocarci noma +-1- Hs700T HTB-147 Pancreas

Adenpsarciagmm + Gpl.0205 CChlo#@i Col pn Ascifes

chLorect HenoCar ci nadmotdFeiR@mdTB- 3¢ 'gol o]n +
ol t ¥ e r ct non@olofe80 CCL- 2 ol on

G Isg\?ggta C€%2€++Q§?eno cardhnponanorsU8 CCL- 237 Col oh T
Qolsoragst afleno | noma 248reCRL- 1573 Ki dney

a Snng?/igr ﬁ(i;%L g 7%2%I CRLadk982rda@ney. Renal del |

clar epnonayt .- 6 Gm@gw@mbszooe_ommw A498
H R-QAA i %@13/56 ?‘ }r/i?id%gjprra A @KirgsSHIBA47 I{T/tjne) d ear

clel786-car| CROe2 [+ KikhenelkLasan Rundgl (Alr]gan SV4Q

t fransf-orred—++-. G een.-Mnkey) Rl - 10354 _.l.ung

7

(|Ra4498Epi HiiBldda] IGehéy - Carcinoma +

Caki2 | HTB-47 | Kidney {Clear cell carcinoma e
Kidney

Cos7 | CRL-1651| AFICN | gysg panstormed | 4
reen
Monkey)

RL65  |CRL-10854|Lung (Rat)|  Epithelial cell -

_ Embryo | Fibroblast; SV40 ;
SVIz |CCL-163.1 {Mouse) fransformed

22RV1 iCRI-2505] Prostate Carcinoma -

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

LNCaP |CRL-1740D Prostate Carcinoma -

PC3 CRL-1435| Prostate | Adenocarcinoma -

TDH | RAVEN | Prostate |frostatecancercell|

line
Hs746T | HTB-135 | Stomach Carcinoma +
N87 |CRL-5822| Stomach | Metastaticliver
gastric carcinoma
SW872 | HTB-92 |COMReCHVEl  yycrcoma +
1s5l1e
SWess | HTB-91 |“ONCHVEl  ppoorcoma N
issue
SK-UT-1| HTB-114 | Uterus Leiomyosarcoma +
SK-LMS-1| HTB-88 Vulva Leiomyosarcoma b

SK-ES-1| HTB-86 | Bome | Ewing's sarcoma .

RD-ES | HTB-166 Bone Ewing's sarcoma -
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SVT2 CCL-163J Enbryo Fibroblast; Sv40 (Mouse)
transformed 22RV1 CRL-2505 Prostate Carci noma - DU145
S&g ?(’Jaé OPdrzo tate Adenocarci nona - LNCaP CRL-1740

B8 ci noma  PC3 CRL- 1435 Prostate PCTIUS2006/004057
Adenocarci noma - TDH RAVEN Prostate Prostate cancer
cell ++ [|ine Hs746T HIB-135 Stomach Carci noma +
Metastatic; |iver N87 CRL-5822 Stomach ++ asiric
carci noma SW872 HTIB-92 Ti ssuue ve s Con Liposarconma +a
se SWs84 HIB-91 Connective_ Fibrosarcoma +-~- Tissue

PK- Jhb- 1 Fcf@ﬂe)%j WigdclsS [RRiaepQsatemm + SK-LMS-1
HIB-88 VWul.va L cong-++ SK-ES-I—HIB-86-Bone
fEvia0gs3s | SRT.QQIVE -BE&E@; EC» HOFedSbeoBane | Ewi ng' s| sarcormns
—RB-CEL—136—-Nusel e-Riabdonyosar comp =M 68 CR=1427
Bb1Te1086 ém:qamacﬁﬁr TS| 108D @ateot2l Connect i ye ++

e Wa¥ lq'slutgnu . 209—£RI

hirao onnm 149292 D
H-BHOSalt-cora—a& =SSt o zZ29z—CR=1I4Zo DoNne

YT WO—2006/ 6842326 PCT/S2006/ 004057 TCC 2251

3 VAT t akiAFB-Fa dussle NEhaHmyBslen ) React i Vi ty*

B
(s a8 al €Bhd 443 A264n6HTE,- 8QsivbssedoanaRhabdomyosar coma
B

Reacoisi giywReaek T vity CelT Tine AT O gan CelT Type
Cell Arra Sarcoma Live Cell 'y Array ELISA

[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

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

Table 11. NCI Cell Line Array LUCA19 | LUCA40 | SPLI1
Cell Line | Tumor Origin Histologic Type  [Reactivity[ReactivityReactivity
Peripheral | Acute lymphoblastic
CRE-CEM blood leukemia i " i
HL-63(TB) _ Procyelocytic leukemia - S -
K562 |Plenral effusion| COTIC myelogenous | - -
leukemia
) Peripheral | Acute lymphoblastic ) i i
MOLT-4 blood leukemia
Peripheral .
RPMI-8226 od Multiple myeloma - - .
SR Immunoblastic large _ ) i
cell lymphoma
AB4Y Lung Carcinoma + + +
EKVX Lung Adenocarcinoma - - -
HOP-62 Lung Adenocarcinoma et et Aot
Large cell,

HOP-92 Lung undifferentiated * ¥ ++
NCI-H226 Lung Squamous cell + -+ A+
NCI-T123 Lung Adenocarcinoma o+ /- - +

Bronchi alveolar
NCI-H322M Lung CarCIOMmA - - -
NCI-11460 Lung Non-small cell - . -
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HVEC CC-2251' Breast Normal mammary e ithelial HWEC
Primary Normal human vy Cell adult BT474 HTB-20 Breast
Ductal carcinoma - MCF7 HTB-22 Breast Adenocarci noma -
NEAIPS 0448229 Breast Ductal carci noma - NMDA361PEFRUSZPOG/004057
Breast Adenocarci noma Metastatic; pleural SKBR3

HTB- 30 Breast effusion - adenocarci noma 9979 RAVEN

Lung Lung cancer cell line + A549 CCL-185 Lung
Carcinoma + CA130 RAVEN Lung Small cell carcinoma a-

Cal u3 HTB-55 Lung Adenocarcinoma + SKMESI HTB-58 Lung

O P + cam@hgom E@d&o@ﬁbm@&&fg Ovary CarciRom 4+

NIl Ve W .o W | N u wl » By i ] R ol bk laYa¥e ¥al

bt OOV O o= 17 N dl ) | Y )Tt T I9IZL0
RAVENoEENCH eas Caldanocar f)ggﬁgg &nore#}g Ct 1 *IRL- 1682/~ + (50%)

Pancre Agreno cinone—++—HPAF—CRI=1997Pancreas
Pricisle ety normtdf-F’n(?S% Hs¥6OTETB- 147 Panci ead” S

f
f
y
Adeqoratei nomeceeho203 COLe@ddokal on Ascites| ++ -
[| + 1 00 _\AD DN NOADOID
U1 1 o dl ot al Lal 1TUT1 00 VW ZUU I UO‘FLL
PCTGS3806 00458 N HT- 29 AFISCHEMEBYon | Colfor ect dl/+/ 1 +*
adenggay ci noma-S\WM80 CCL- 228loGstadn Col orectal ++ N
adenocarci homa_+++ S\\p48denerargiggmen| on Col ofectal _+
adenqgar ci nomaColon Adenocarcinoma + ++ e
SW-620 Coioregtai Metastatic; lymph i + et
adenocarcinoma node
SF-268 CNS Anaplastic - . -+
astrocytoma
SF-295 CNS Glicblastoma + + ¥
multiform
SE-539 CNS Gliosarcoma + ++ +4
SNB-19 CNS Glioblastoma ++ ++ ++
SNB-75 CNS Astrocytoma +/- +/- o+ /-
U251 CNS Glioblastoma ot N
LOXIMVI | “ymphnode [ Malignant amelanotic + + i+
metastasis melanoma
MALME-3M [Lung metastasis| Malignant melanoma - - +
M14 Amelanotic melanoma - - -
Skin metastasis- .
SK-MEL-2 thigh Malignant melanoma - - -
SK-MEIL-28 - Malignant melanoma - - -
Axcillary node . _ ) ) i
SK-MEL-5 metastasis Malignant melanoma
UACC--257 Malignant melanoma + + +
UACC-62 Malignant melanoma - - -
IGR-OV1 Ovary Cystoadenocatcinoma - - -
OVCAR-3 Ovary Adenocarcinoma +4 ++ {75%) ++
OVCAR-4 Ovary Adenocarcinoma + + +
OVCAR-5 Ovary Adenocarcinoma +++ ++ T+
OVCAR-8 Ovary Adenocarcinoma oo + ++
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293 CRL-1573 Kidney Transfornmed with adenovirus5 DNA
786 0 CRL-1932 Kidney Renal cell carcinoma + A498

HTB- 44 Ki dney Carcinoma + Caki2 HIB-47 Kidney C ear
CEP P08 homa ++ Ki dney Cos? CRL- 1651 (Af ri REHUSN@{04057
transfornmed +a- Green Monke RL65 CRL-10354 Lung (Rat)
Epithelial cell - SVI2 CCL-163.1 Enbryo Fi brobl ast;
SV40 _ (Mouse) transfornmed 22RV1 CRL-2505 Prostate
Carci noma - DUl45 HTB-81 Prostate Adenocarci noma +/ -
_NCaP CRL-1740 Prostate Carcinoma - PC3 CRL- 1435

Pr ositave Adenoc)aﬁ;@vl noﬂm AdehbtirBAMIDN Pr ostate| Prastate +

cancgrcett—i-ne iy f 7}%27' HTB- 135 Stomach—Carcinola
L NBF® CRL{ 58530 Sma TSP 2 | jver gastric -
uarDrUl@sra E:V\8?2051f£|%8 92 Cadvrecdrtivemzi ssue -Li ppsarcoma + -
SW684—1B-91—Conmect e Erbrosarc =
S R R AT e e L P N
ATB-88sVul va Lieidagy osar CONBardindma SK- ES- 1+ /HTB} 86 +Bong  +
=TT sa RE-ESTHIB-166Bonme—EBwng-—s—sarcoma 169
[0 HB68Y 084226805 Uszooal%%%‘?a RD CCF-i3e] MikEle| ™
Rhabaeiy osar caandfs 63 CRlenbdddnBoae Ost-epsafcomm - | 4+
88 SO 13 et T Ve R B oS ar core Tissyre 21100
TK-10 Kidney Carcinoma + + +
U0-31 Kidney Carcinoma “++ et 44
MCE-7 Breast Adenocarcinoma - - -
Metastatic; Pleural
NCI-ADR-RES Breast effusion - 4 -
adenocarcinoma
Metastatic; Pleural
MDA-MB-231 Breast effusion 4+ A+ e
. adenocarcinoma
Hs 578T Breast Ductal carcinoma + +/- +
Metastatic; Pleural
MDA-MB-435 Breast effusion - - -
adenocarcinoma
Metastatic; Lymph
BT-549 Breast node; Inflitrating +t +4++ F4
ductal carcinoma
Metastatic; Pleural
T-471) Breast effusion; Ductal - .- -
carcinoma

[00179] Monoclonal antibodies m-LUCAL9, 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-LUCAI9 was positive on 17 out of 25

glioma-derived cell lines screened. Staining intensity ranged from /- to 3+ staining.
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G 292 CRL-1423 Bone Osteosarcoma - A204 HTB-82 Muiscle
Rhabdonyosarcoma + CC-2251 Bi oWhi taker [00178]

Results of the binding of the mu-LUCAL19, nu-LUCA40 and
M2 290¢/984224nt | bodi es to various established tUldyUE&)6{004057
lines fromthe National Cancer Institute (NC) are
conpi l ed for convenience in Table 11 using the nethods
described herein. Table 11. NC Cell Line Array LUCA19
LUCA40 SPLI  Cell Line Tunmor Origin Histologic Type
Reactivity Reactivity Reactivity CRP-CEM Peri pheral
AMutl& GAMRIse besiiseiog 18 out obPogimb-dakeddl ks 88ETB) Staining

PLQGN S BeYd 46m e %‘?m*cénm “Mi-SEL2 %%%fﬁ%‘g al 1£§Jeufrt gfis &?}ozpa—

Chr onj c_nyel ogenous em a
| SRS HON5H Hagsisgreencd. Stblm@ééptstnélwmeéfrﬂpm i@?@ﬁa@eg i pher al
nultlple myelona - - blood SR I nmunobl astic large - -

ng

7y ?SDEP o7z mﬁ%hamc er;

£ 4|
gt = etk Eepe i

ﬂm££%ﬂ£L£QCP 92 Lung Large cel |, + + ++
undi fferentiated NCl - H226 Lung Squanous cell + ++ ++
-+ NC -H322M Lung

AT R B PG N HRBOALB R on 14 1640
cedik reactive, axl %anp&éip@t%&@pﬁﬁﬁl %M@Zmed For
k\gmt%}k%él ea&n@igg q&r%c% pﬁanﬁs of SWéLBD ceIls were ?yseg WQI?) 30mli
of lysis buffer. The lysis buffer consisted of Hanks balanced salt solution
(HBSS+) fortified with 2% Triton X-100, protease inhibitor cocktail (1 tablet per
5ml lysis buffer of complete mini EDTA free protease cocktail from Roche
Molecular Biochemicals), 0.1% sodium azide, and 2mM PMSE. The cell lysate
was clarified at 24,000xg for 30 minutes at 4°C before being passed over a column
consisting of 1ml Protein G (Amersham Pharmacia). The pre-cleared SW480
lysate was then incubated with Protein G absorbed mu-SPL1, mu-LUCAI9, mu-
SG5 or mu-LUCA40 (101g mu-SPLI, mu-LUCA19, mu-SG5or mu-LUCAALD was
pre-incubated for 30 minutes at room temp with 5yl Protein G) for 2hours at 4°C.
The beads (both the pre-clear Protein G beads and the Protein G absorbed mu-
SPLL, mu-LUCALY, mu-SG5 or mu-LUCA40 beads) were then washed three
times with lysis buffer before elution with 3041 SDS sample buffer (3%SDS,
20%Glycerol, 10mM DTT, 2% Bromophenol blue, 0.1M Tris, pH8.0). 25ul of the
eluate was then resolved by SDS-PAGE and visualized through Coomassie
staining. bul of the eluate was resolved by SDS-PAGE and further transferred to
nitrocellulose for western blotting.

{00181]  The blot was then probed with mu-SPLI, mu-LUCA19, mu-SG5 or mu-
LUCA40 and developed using a Western Blotting Kit (Invitrogen Cat. No. WB7103) to
confirm antigen recognition. By western blotting the mu-SPL1, mu-LUCA19, mu-8G5
or mu-LUCA40 and mouse IgG eluate against mu-SPL1, mu-LUCA19 mu-SG5 or mu-
LUCA40, a protein unique to the mu-SPLI, nu-LUCA19, mu-8G5 or mu-LUCA40

cluate was observed. Stained protein bands from the NuPAGE gel were excised using
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adenocar ci noma HCC- 2998 Col on Carci noma ++ ++ +++

HCT- 116 Col on Carci noma ++ ++ ++ HCT-15 Col on
Adenocarci noma + +/- + HT29 Colon Col orectal - - +
2UBATAFPHoma KML2 Col on Adenocar ci noma + ++ RGI/US2006/004057
SW 620 Colorectal Metastatic; |ynmph ++ ++ +++
adenocar ci noma node SP-268 CNS Anapl astic ++ ++ ++
astrocytoma SF-295 CNS dioblastoma + + + nultiform
SF-539 CNS diosarconma ++ ++ ++ SNB-19 CNS

G ioblastoma ++ ++ +1- SNB-75 CNS Astrocytoma +/- +/ -
+¢lean\gpelpe] Bndss @ aphiplecsd Waﬁmwﬁoz'ﬁmbq_mqiwﬁ/ba@ym stored
ngd@o%hmgﬁmr RORhLANBLEGich b ks spiBtARkasi s nmel anoma
MALME- 3M Lung netastasis Malignant nelanoma - - + M4
Anel anotic nel anoma - - - SK-MEL-2 Skin netastasis-
Nakan@Ra@n Chivetiatoria of the antideh Itdﬁ)hlﬁzlﬁnmi,ﬂ &zd\ﬂlﬂ:ﬂlﬁiﬁﬁi 5G5

”E'n%;”BHBA@o binds LB |¥l% o7 S i gnant

ant nel anoma
+04182] UheenBgervhd w@mhmu—ﬁﬁwamnhUCAw ER-OVE 20 ary

CQystRAEENAGATEIPIRIR us describbV AR AkYq ﬁgﬁé}l%‘a&% Q‘bﬁ@é@

++ ++ nocarc oma + -i-

SRR 30 Ry “AERRBBAT heBrE e iCone <Ll Broiam B0l

Atlea¥BCay2 s phl Maly 063 Proteins are separated by SDS-PAGE, and the
gel is stained with the colloidal Coomassie Blue reagent (Invitrogen). Proteins of

interest are digested in gel with trypsin. The tryptic peptides are sequenced by
microcapillary Hiquid chromatography MS/MS on an ion trap mass spectrometer
{Thermo-Finnigan LCDQ DECA XP), as described in Wu et al., Nature 405:477-
482 {2000).

[00183] Alternatively, other commonly known methods of mass spectrometry, such as
MALDI mass spectromeiry, are also used in the practice of this invention. The results
from the mass spectroscopy analysis showed that the antigen to which mu-SPL1, mu-
LUCA19, mu-SG35 and mu-LUCA40 was EphA2.

Example 9. Sandwich ELISA for epitope mapping of mu-SPLI, mu-LUCALY, mu-SG5
and mu-LUCA40

[00184]  The specific epitope on EphA2 to which mu-SPL1, mu-LUCAIY, mu-
$G5 and mu-LUCA40 bind was assessed using a competitive sandwich ELISA.
50ul/well of 10ug /ml concentration of mu-SPLI, mu-LUCA19, mu-SG5 or mu-
LUCA40 were diluted in HBSS (Hank’s Balanced Salt Solution with out sodium
bicarbonate and phenol red) and allowed to bind to 96-well Maxisorb 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 150yl 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-LUCAIY, mu-8G5 and mu-
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71 WO 2006/ 084226 PCT/ US2006/ 004057 SKOV3 Ovary
Adenocarci noma ++ + i- PC3 Prostate Adenocarci nona -

%Jﬁ}?l&}) )342 6tate Adenocarci noma - - 786-0 Ki dne¥ Renal
8 noma +/- + + A498 Ki dney Carci nomaP$J/U52006/004057
+ ACHN Ki dney Carci noma +++ ++ ++ CAKI-1 Kidney

Adenocarci noma ++ -~-+ ++ SN12C Ki dney Carci noma ++
++ +++ TK-10 Kidney Carcinoma + + + UO 31 Ki dney
Carci noma +-~- ++ ++ MCF-7 Breast Adenocarci noma - -

Metastatic; Pleura - - Br east f +. +
LUCAReniGen e vEHaD ok@ﬁswé%ﬁ 6 F?ﬁec}ﬁﬁ %@'f%glf fiter
Bretlagahd efidwiad wrindubatetforihourad ervoc sergl. Borfaylatds! 157SFL,

LSS DU SR Ml MR e
KBBrag frat Fefo-NyAHH - Bipti Adlufmddn SMHQ e evepiflime faiivgd +++
'é?ifé’béc% "'fg]{ ic2 gg'&zts%t 1&)@1{ {é %11@?1%351@&1&3&31@@51&&]%&&853%‘%@1
ot na i ST beees e ot 0N B AL TR0 SRR e
\mhperueﬁel Thedidbstiated acittiodiy tis/then tdpagitedframdeeibiwth el |
cblpc%ﬁtraﬁw&?%\ a%@ynzélé%l%%%}l{t%uw E]telo.mt@; & (ihour
@eqwbpw:rayfrdw bieneted gytibadies, thyinlaasare drhasdh @Eﬂ“ig M‘ﬁ‘éhs
WSS, H@f@i’a@l@ishfﬂe%ﬁnﬂa@@ cOHONEY ShtptaeEn (B A-FIRP) iUEIAEH into
Fﬁl%tS 232 Goncentration of 1: 10,000. The diluted SA-HRP is added into the
washed micro-titer wells at 50ul/well and allowed to incubate for 30 minutes at
room temp. After the incubation of SA-HRP, the plate is finally washed
thoroughly with HBSS and developed with the addition of 100ul/well of 1-Step
TMB substrate for a color change reaction. The development is stopped with the
addition of 100p1/ well of 1M phosphoric acid diluted in Milli-Q water. The
developed plate is then analyzed with a ThermoMax micro-titer plate reader at
450nm. _
[00185] From the results of the competitive sandwich ELISA, we can _
corclude that mu-SPL1, mu-LUCA19, mu-SG5 and mu-LUCA40 represent three
antibodies binding EphA2 through two distinctive epitopes, one represented by
mu-LUCAA40, and.the second represented by mu-SPL1. mu-LUCAI? seems to
share, but not directly overlap the epitope represented by mu-SPL1. The overlap
does not extend into the epitope represented by the mu-LUCA40 epitope.

Example 10. Further characterization of mu-LUCAI9 and nu-SGS

[00186]  EphA2 stimulation in G55 cells, a glioma cell line that expresses endogenous
EphA2, was studied using mu-LUCAIS and mu-SGS5. The cells were {reated with either
mu-LUCA19 or mu-SGS5 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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packed and enbedded in OCT conpound. The cells were
frozen and sectioned, then stained using a standard
I1-1C protocol. Mi-LUCA19 was positive on 17 out of 25
ye 0He¥5 ved cell |ines screened. Staining PERETE9094057
ranged from+/- to 3+ staining. 72 WD 20061084226

PCT/ US2006/ 004057 Mu- LUCA40 was positive on 18 out of

25 glionma-derived cell |ines screened. Staining
intensity ranged from+/- to 3+ staining. Mi-SPL-1 was
positive on 14 out of 25 gliorna- derived cell lines

soneepedipit@tdian G5 detis ettt ey su-IHGMof s 53uas
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experiment was_perforned. i munopr eci pit at

epibodips. (ABwrFpsuily g i trswwsﬁ of 'l S<RpesFiae W%@&O%Of{f’hm
360 Rither @hu-TlVSA B P Bhfsers.dodhiet hytsdss obdibf-ed tieansdpBétadsind
Hanks bal anced salt solution (HBSS+) fortified with
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Example 12, Internglization of mu-LUCAI9, mu-SG5 and mu-LUCA40 and foxin-

conjugated gnti-mouse 1gG
[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 kili the cell.
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aphoroGghbijbodies. There was a decrease in MTT staining in ES-2 cells in the
presence of mu-SGS5 as compared to staining in the absence of this antibody. This
indicates that the growth of ES-2 cells was inhibited in the presence of mu-SG$ and Mab-
ZAP. This result is indicative of mu-SGS5 and toxin-conjugated anti-mouse IgG were

internalized in ES-2cells.

77



wi th bl ocking buffer. Biotinylated nmu-SPL1, nu-LUCA19,
rru SGE and nu 74 WD 2006/ 084226 PCT/ US2006/ 004057

at a concentration of 50l /well, 1g/m, are
éﬁ@@@mmﬁﬁaithe mcro-titer wells and al | owedPEHUS2006/004057
i ncubate for 1 hour at roomtenp. Biotinylated
mu- SPL1, nu- LUCA19, nu-SG5 and nu- LUCA40 were
prepared by incubating 1l of 200nmg / m
Sul fo-NHS-LC-Biotin diluted in DVSO for every | ng of
purlfled antibody for 2 hours at roon1tenperature
Haampe &3 Eitast efdirainiiiid dividbedinb RLItamd h UCAden ey debs
ﬁﬁ@@hw@oncentratlon of 0.1M Tris, pH 7.4 for 30
m nutes at room tenperature. The bi oti nyl at ed

S then separated from.(fr iotin by,
il e AE b S e R IRt A SR
i trex) migd. ﬂérxreet theok hdllines wecerbatli Ghe B8-2tahé SKOV3-3 ovarian
hhﬁ%f Hé’lln%'decgﬂ ﬂﬂés, Mh@ Sakd fﬁdﬂg@ﬁﬁﬁ r%e?1v§9@§£lelgnes were

ou S. Horsera per oxI d
&Sfﬁll%@%f% fhﬁ%%@ aiﬂ 9 stusiaes it kidgeyq Ilemi‘eed ﬁemgxaﬁsHB‘ss
ahe ﬁeaﬁ@h;ﬁﬁﬂtbrsﬁgﬂaﬂﬂw@fe rhaddin @Rkid AR ecad hﬂzlél todk SAskRP i s

e P

Aﬂtrmerltdm@aﬂ}hd@b:ame@ixab@n S/S0HRP kg ahé a pbhtvee df$.0f mﬂaﬂgl bﬁdy
%g Eg}ﬂdDo&lﬁg WY Qﬁihé‘cec‘lvbﬁ h)a?@%lcﬂﬂqg %%Bhﬁﬁgﬁj A tst

trate OI' a

Uéﬂ‘“a%ﬁ’@é Féé&ee? Wﬂqﬁﬁ%e@ éhféfr Bpatweeklsastrgiptadidi t h
ﬁﬂijechoﬁﬂ didrited node WEQ hni}edtﬁi Il\nthPBﬂa Whigh %%Wﬂ?§af&@? itk final

Ay Sant Bt AREPs R O eflahor ot

E@ﬁw¢d[00185) Fromthe results of the conpetitive
S0 oy C'hhe@:tﬁc?tﬁtt oy\ﬁulﬁﬁﬁ] Dl\ﬁ@ﬁgh@ @tﬁ‘n@n‘g s tat%‘tP d usmg real-

repres

Eﬁ}e%%@ 6?%%‘803@6?%9 F?ﬁf‘&j{—z}ﬁ’ Clho SROLIP Axtsrpenvith
epirteapes, prohespegific 6aehd Bendry ribt8onlUeAtRPI AN Qccbftﬁng to

e
B BRI ST RL Rl Pt i s ke p el P Racions
P%P&W@HAWHWTSP@!? weFh éemmeglpAvch@gth@t ext end
bdﬂc@nt&aﬁ%m%ﬁ%&ﬁ@akﬁ&f&%@{}Ie%ﬁeé?lywisrk?eté}}}iﬂeld(%ﬁ%%&%%g-
0. _Fur I, Earacterlzatlon of - L
R R P55 2Bl S BTG aR [T RoEaEg B deg s Toies
@Moetmkdcezlple 1.1 Tlﬁn@ﬂ'@bwﬁxmmmww@dlgﬁrﬂ@ﬂ& thEPARite WS
The cells re

P b S e e B bolEP G S0 HFARS ng
E%%@éﬁ@iéﬁW@h&l%% ﬂ%JSO g/m and the phosphotyrosine
@ONG3E Nty Qfat WO UROPK ST D ﬁéa%éil EPARa1 Was ﬂ;%@até&%@lﬂaﬁon

besh Lot e yola WTE et RE RCE
Similar results were seen in LUCA40 treated mice implanted with Calki-2 tumors.
DNA quantitation of the Cald-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.

78



Sol utions, New York). No difference in phosphotyrosine
content in EphA2 75 WD 2006/ 084226 PCT/ US2006/ 004057
|rnnuno recipitated from G5 cells treated with either
%Eﬁg 82%r nru-SG6 was seen. Control West er ACHP$0e5/004057

for total EphA2 content was perfornmed to ensure that
the total EphA2 protein that was i nununoprecipitated
was the same for each treatnment condition. Simlar
results were seen using A549 cells and nu- LUCAL19 and
mu- SG& anti bodi es. These results indicate that
treatnment of cells expressing endogenous EphA2 wth
diabRer. BPLL BEAFR T CaptuiCRerdgrst Motcl REALPEH R knd
%g rr%ase t he phosphotyrosi ne content of Eph %2.
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76 WO 2006/ 084226 PCT/ US2006/ 004057 Bei ng dependent
upon internalization for denonstration of toxic
activity, the Mab-ZAP can serve to eval uate whet her
V0ROV 2 ven surface antigen will serve as BCT/US2006/004057
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"TGl = 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 ox 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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WD 2006/ 084226 PCT/ US2006/ 004057 Table 12. SPL1

Sub- Renal Capsul e Xenograft Model Study Design and
Results Cell Line Studied MAb dose No. animals/ %
TEPROGORA22% g) rou E5-2 50 5 78.3 p= 0.006 EBCPUBHOEI04057
61 = 0.026 SKOV3-3 50 6 70 = 0.005 'TA = tunor grow
ubition vs. PBS control group; p-values were

determined by the Student's T-test, unpaired. Exanple
14. Antitunor E fficac> of SPL2 in a Subcutaneous

Model . of Human Ovarian Tunors [00194£ Thi s study was
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nmeasur abl e. For Day 0 dosing, tunors were inplanted in
the norning and animals dosed in the afternoon of the
same day. For established tunors, animals were
random zed anong groups as follows: tunor vol unmes were
determ ned, aninmals were sorted by tunor vol une, the
nmean was determ ned and the appropriate nunber of
animals (12 to 15 per group dependi ng on the nodel)
was sel ected above and bel ow t he nmean, renoving from
the study those with small or large tunors. The
remai ni ng ani mal s were random zed by ear tag nunber
into
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79 WD 2006/ 084226 PCT/ US2006/ 004057 treatnent and
control groups. The random di stribution of the final
groups was confirmed by T-test (p > 0.1 was
consi dered random zed). [00196] For each treatnent
Cl@@ﬁ’fs group, SPL1 was diluted in PBS at an appropriate
eéntration dose (50 ng/kg for ES2 cells study and a
1. congeqfbsahiigly maree iRhuhOaBbie SBOI, Muicka 9apds BP0 Ut 40or an
for A549 cells st udyg and PBS control and
antagpir Hnding fiegmget thergel une of 0. 01 nl/g body wei ght.
Doses of SPLI or PBS were adm nistered tw ce weekly
as single rapid injections into the intraperitoneal
2. cavia substﬁﬁm fyopur Iﬁedemmheglbhljd&(:@teﬁ aMtﬁglm E’iE’a&in@I‘ﬂ d¢ment thereof, that
injtiated in group m ce when

of
Spetceffﬁéﬂg bn‘@éé‘h éah{\%@né&aﬁ %tplfe@sapée gl g folloar@%#ml HeersHCE PleSPLL,
LL%A'F‘)/SC{SQQ]LQY(]: Jonors were allowed to grow for
appr oxi mat el y % days prior to initial tunor
rreasuuhea’erhnry toThn@tcshplﬂ‘rZeorsmbaemu&thl y measured twi ce

eI by.,..d call er ] ree. di nen s, apd . . .
¢ thg gbilise Cgéagc? fost BYHHG Eﬁé‘.@}-\gﬂw appose ﬁa%%ﬁ‘%&? ofa living
CaIQEI EEInt NS 8r HBASHN emsnts Tunor vol unme over tinme was
grl mary endp oint for all studies. dinical
obs erb a@b@ﬁstmmdmmbfed@udnyof tBodycellapiighut mersasing the
h et erm ? animal tw ce weekly. [00198]
PRRYEY G éll}ecr%en and standard error of the mean

wer . ﬁetaen;msr fetklivera theaphutlr Qi dldefREbleMRaR 18 ARAkKeer cell
Statistical significance was determ ned using the

eXISF%‘H@rﬁ phA2rapdst (two-tailed, type 1). Tumor growth
i nhi byt 'aﬁ’mt)}"ﬁsdeﬁ%xca%@aggxt?Savl':l? oL d%&%ﬁt%l) n?atf(&l S Ogancei cell

[ (average tunor ['une group aver age
expredsingeE A2, PBS control group) x 100) - 100. Table 13

shows subcut aneous xenograft study designs and

results. 80 WD 2006/ 084226 PCT' /U32006/ 004057 Table

13. P f reri-bindine
3. 13, {*ﬂ%"ﬁ%‘@ﬁ‘&b@ag%éﬂ segme@l_m ?ﬁ“ﬁ u@ﬁm& n%gﬁggyggﬁ,(e& binding
fragrhent tRegofhdivlaimul. ES-2 50 Start dosing 12 44.9% Day O

p= 0.045 Da 18 PBS Start dosing T2_ NA

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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Day 0 50 Start dosing 12-15 47.6% when p= 0.012
tunors Day 21 reach 100 150mm PBS Start dosing
12-15 NA when tunors reach 100- 200n8 A549 10 Start
dosing 15 67.570 when p= <0.001 tunors Day 34 reach

100 30, Start, dosing 15 .82. 2% .when p= <0.001 .
8¢ urop S ShProrudiEEs TevsTam o i Boufoly Tacngn anggen
biNd188 flagmes:. tA8dof, EeHPisnORY sidps of:each 100mB  PBS Start
dosing 15 NA when tunors reach 100m8 *TG = tunmor
gr ovit FFrpyihiietsi actl die iansipeedowiil el nugleingsid of claim 3 under conditions
in which the immunoglobulin or antigen binding fragment is expressed; and

b. Harvesting the expressed immunoglobulin or fragment.
9. The method of claim 8, wherein the cell line is a hybridoma.

10. The method of claim 9, wherein the hybridoma is ATCC No. PTA-5070, PTA-6056,
PTA-6059, or PTA-7356.

11.  The method of claim 8, wherein the immunoglobulin is a monoclonal antibody.
12. A pharmaceutical composition comprising a therapeutically effective dose of the
purified immunoglobulin or antigen-binding fragment of claim 1, together with a

pharmaceutically acceptable carrier.

13. A hybridoma deposited with the American Type Culture Collection having accession

number PTA-5070, PTA-6056, PTA-6059, or PTA-7356.
14, An antibody that is produced by a hybridoma deposited with the American Type
Culture Collection having accession number PTA-5070, PTA-6056, PTA-6059, or PTA-

7356.

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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[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
defined as an increase in volune of two-fold or nore

aft cessation of dosing,. 7. t of 16 m.ce .in e .

7300 WG RGP 6 PuShe G etabndiner tinstons GiQhe heliginf fa i o human
an@MkWOf 16 mice in the 100 ng/ kg treatnent group

remai ned tunor free after sl WO 2006/ 084226

PCT/ US2006/ 004057 cessation of d03|ng Simlarly,

out t 0 trea
18t urmI(rPlE #Iém?lgg%lﬁgul V{ﬂoz Jﬁ?lgg‘) Rggmlé tag] en Iegﬁg{égu%gl Hlagis a
demendizned tunor free after cessation of dosing. The

graphed results in Figure 1 after the "stop dosing"
poi nt represent only the tunor size frommce that had

jotu ”%c bEsk ﬁ'fé%tnrca[ Qiioh f LBidng ‘jﬂ%?é?x? Gl Beltih&rg?l}munoglobuiin

exanpl es and enbo nts escrlbe erelrn "are
or amllg@s{bmahmg/ﬁfdgpumposIeBTC@\ﬂDyLHﬁJM()h&GS valPbls
nodi fi cations or changes in light thereof will be

suggested to persons skilled in the art and are to be

201 nciTHe gRarmatdtichl é&?po%ﬁmﬁ'o‘f cRIA 1PWHekEHR pub 1@@& immuno globulin or
application. Al publications, patents an§

antigepthindieg Gagmenticetpatss &rbinding eF pbl2 wnbduL]ifoMai wwo SGS or
Sp eference intheir entirety for all purposes to the

same extent as if each individual publication, patent

or patent application were specifically and

individual ly indicated to be so incorporated b
2Ll of dpeReasmagenticalgqogposition oAckaimd avierei thy nutifipd tremunoglobuhn or

mﬁ%%??@@%éﬁln%h&n§$hhnmh%§fd9 SG6 or LUCA40 or an

ragnent thereof. 2. A substantially
purified i mmunogl obul i n or an anti gen-bi ndi ng fragnment
the of , that speC|f|caII¥ bi nds to EphA2, and has at
21 eadhe phmaseutiva PGSR ST elRER S peert thepugfiegppinunoglobulin or

antlg%%%%tné@gr%nt%%@rméi the ability to bind to EphA2
on a cancer cell; b. the ability to bind to a portion

of EphA2 that is exposed on the surface of a living
can cel vi.tr.o or in viva, the abjlity .to .
08 el By 5 o o Bz BBl b S o
Epﬁ/ﬁ@im @B@@@M&OWh@l%tr%h@‘li%ﬁpw%ﬁnﬁﬂ%%s aflleadtRBe @pihlc'f5lY0w1ng

to deliver a therapeutlc agent or detectable nmarker to

chagacteaisbesolcdIlL Liékpri8ssihgr EDRAZ0: and
a. the ability to bind to EphAZ2 on a cancer ceil;

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;

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

¢. the ability to deliver a therapeutic agent or detectable marker into a cancer cell
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e. the ability to deliver a therapeutic agent or
detectabl e marker into a cancer cell expressing
EphA2. 3. An isolated nucleic acid sequence coding for
t he i mmunogl obul i n or anti gen-binding fragnent
exthﬁeoE g% claiml. 4. The nucleic acid of claim 3,
wher'8f nP %‘nucleic acid is operably linked to a
pronmoter. 5. The nucleic acid of claim4, wherein the

pronoter and the nucleic acid are contained in an
24ex préd §8hsttighhy: peiiedimnmineginbelie prodaesddbsod hest a¢lheigyrogeny thereof

] LN [ I ulyh ) i nonocl anal _ant i body. )
B R PR - ST RSP E PR Syt p iy hercor

with a vector containing a nucleic acid of claimS3.

83 8 A nethod for producing a substantiall urified
25 mnmbﬁPgEB‘@ﬁnHPO(g‘frthgwna%ﬂP HA2bﬁomi'lﬁ@gfthlagé@gplememarlty

: ) i.Sj 0f.. W ell.
e R oS eI ER, Blee oBmpEhftD, faifhibing regions
froum thesrlight oletiin bHmsiboilyn LA frbéudednivyniegéctidinei baviag ATCC No. PTA-
SOagtigen bi ndi ng fragnent is expressed; and b.

rvesting the expressed i nmunogl obulin or fragment.

9. The nethod of claim8, wherein the cell line is a

hybri doma. 10. The nethod of claim9, wherein the
26hy brlibgdsedated amibody N6 cladTAS 50R0ein BT 61066 anti R¥A-160 BQmanized
ang&xfTA-7356. 11. The nmethod of claim8, wherein the

|wnghoglobulin is a nonoclonal antibody. 12. A

phar maceuti cal conposition conprising a
therapeutically effective dose of the purified

275 rmlRe diobsed amibedy ahelpige AS.oveerin ghe iselgivd nntikddyds achinteric

. t ' , - icall ] le ¢ I ef. o
o5 41, o OB PRGEML SR A RS5ER AL PGB S com e
hedBiyl dhainean@ahé BglitichninhaMalsig ratanssiasmbodyUMDEA | PFAREH sy the cell

. PTA-.60 TA- 6059, or PTA-7356. 14. An anti body that
I‘“?Ba\ﬁil%gﬁgégf\@yggf*r%%ﬁ doma deposited with the American
Type Culture Collection having accession nunber

PTA- 5070, PTA-6056, PTA-6059, or PTA- 7356. 15. The
28§ mmilhodfobived antibody ahtlaiged’, bihediinghe chagednantibody eabpiddes a heavy

claim]| that is hymapi.zed. 16. The,i nogl obul i n or

o By it it 5 3 PG RRHE SomLine il Mo R aRpods
chinmerized. 84

29.  The isolated antibody of claim 25, wherein the isolated antibody is linked to a

therapeutic agent.

30.  Anantigen-binding fragment of the isolated antibody of claim 25, wherein the
antigen-binding fragment is selected from the group consisting of a Fab, a Fab', a F(ab"), and
a Fv; and wherein the antigen-binding fragment retains the binding specificity of antibody
LUCAI19 produced by the cell line having ATCC No. 5070.

31. An isolated antibody that binds to EphA2 comprising a heavy chain variable region
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17. The i nmunogl obulin or antigen-binding fragnent

thereof of claiml that is a human antibody. 18. The
i mrunogl obul i n or antigen-binding fragnent thereof of
claim1 that is a derivative. 19. The pharnmaceutica

: 1] . claimil2 el I i fi , . .
fr(?rgmq{geﬂgeélg% g[%nl? &aigaé)?é 1ragﬁﬂ(')ln go ﬁ{gl?clhcfg{l Iﬁgtgllgén:@ﬁ{:e% tll_lf*j&u]éne having
ATUCAL) 508E6 or SPLI. 20. The pharnaceuti cal

conposition of claim12 wherein the purified
i mmunogl obul in or antigen-binding fragment conpetes

320 or i pg hﬂﬁgﬁtﬁ% | 92 i jable regi
SPLI . gg .a&%hae B r rrac%{lslhtg a clgr%@%g% E%ﬁi %ag[:{ ‘rfﬁuia‘fle regton
frowh éredight theen panidbid edionrmfuntighdy U CA 19 produced by the cell line having
antigen-binding fragnment is humani zed. 22. The
Agﬁéﬁﬁhggﬂ#ical conposition of claim12 wherein the
purified i munogl obulin or antigen-binding fragnent

is chimerized. 23. A therapeutically effective anmount
33of ahhfphdemaadppsdyvithiie sspetiahilyat Cpltmer(tisletdon fephi2accession

for. ' cancer,. wherein the EphA2 anti body has at
nufng)ggngagj?@%rphoée?%fhebw%ng characteristics of SPLI,

LUCAL19, SG5 or LUCA40: a. the ability to bind to EphA2

on a cancer cell; b. the ability to bind to a portion
3dof Ephpmepaicileompesised comptisiag teransibedyod! claimm 35 angl a
ph&%‘a%gtrltic%ﬁ lac#egta%leterx%ip? pt! N VIVO, C. t_he abi | Ity to

I npede prolrferation of tunor cells w thout increasing

the phosphotyrosine content of EphA2; d. the ability

to deliver a therapeutic agent. or detectable marker to
35a canplymagqutical cepipesiipn goIrpHsing theftigen-bindingfragmeyt efplaim 30

[ ' at..or detectable marker into
angﬁgg%x‘gxéarc @tédec:aﬁ& %sh%wea?%r%g@?%‘?& LphA2. 24. A

substantially purified i munogl obulin produced by a
host, cel | or .progeny .t.hereof = with a deposit nunber of
36ATCA RETARALIER) 70 mPRsitian campyisjih i Shdite aetr@sﬁ@%’lalmﬂ and a

phifgice@ically d&ep@BleixBipiingd anti body that binds to EphA2
conprising three conplenentarity determ ning regions

fromthe heavy chain and three conplenentarity

det grmi ni ng reqions .fromthe.light chain of .antibod
5ok SBaREE B berkoE ROy FRalg! Ryae Rt UBRAY2 ana
ph&@éQeutitBlly Ihepiablelcatiptbnant i body of claim 25, wherein

the isolated anti body is a humani zed

38. A substantially purified immunoglobulin produced by a host cell or progeny thereof

with a deposit number of ATCC No. PTA-6059, or an antigen-binding fragment thereof,

39. An isolated antibody that binds to EphA2 comprising three complementarity
determining regions from the heavy chain and three complementarity determining regions
from the light chain of antibody SPL 1 produced by the cell line having ATCC No. PTA-
6059.
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anti body. 27. The isolated antibody of claim 25,
wherein the isolated antibody is a chineric antibody
conprising a heavy chain variable region and a |ight
chain variable region fromthe heavy chain and the

g I/ | abl lL@ns, of. anti b L 9 .
“or octnead o FRUBDIP A8 BB an g g pgmanized
anflBodyThe i sol ated anti body of claim 27, wherein the

chinmeric antibody conprises a heavy chain constant

region and a light chain constant region froma human

ant i : i L . of . Gl al. 5 oo
e e Ry LF Ot 50 S AU s PhigB BB @ chimero
antibatyapeytrishgagenty cBin vambéanitegparnnt ianidhnchain egmbhiregn from the

the i sol at ed .anti body .of claim 25, wherein th )
heayit Bl Rl il Prsgie btere R danai b S eTigied s the cellline
haCRBAREE RG. P Adedsab, a Fab', a F(ab')2 and a Fv; and

wherein the antigen-binding fragnment retains the
bi ndi ng specificity of antibody LUCA19 produced by

the.cel.l . lipe hayin T . 5070. .31. .An i.sql ated .
Danc i Bodp kR P ATER Ao i ey SRy Shiises o heavy
chatrcoadih®t réh O a Bhtfcheimcbhgatieaiyn GO D APbEdy.

region of antibody LUCA 19 produced by the cell line

having ATCC No. 5070. 32. An isolated antibody that

bi n : ‘ 1S [ chal n,var. abl.e..
437 ogi o (EDOFEATBEL B Bl P g PR B R S iked oo
theamteutiodyent UCA 19 produced by the cell 1ine having

ATCC No. 5070. 33. A hybridoma deposited with the

Anerican Type Culture Collection having accession
44NUTDEI u Rk A BRAR cOT 4l DIEMYe t REL &L tibESy of blaim 3% wuherei the

phar maceuti cal conposition conprising 1 Re &Nt 7 Bo y of
antegeai rmdbg &ngment ipbaeatad frumi tbakiloyp acesiping bl @ FaX.ci Pabgntli(ab’), and

o B3 RS S e B P Sl P SBR iinshdefcity of antbody
SPRN@rmEEHEY fRlckY 1ias aeRhaATe eXei gisent . 36. A

phar maceuti cal conposition conprising the isol ated
anti body of claim31 and a pharmaceutically

accept.abl e exgi pi ent.. . 37. romaceutical conposition
45 onpi S FDR I pin 1o ErBO A BR e ey SR NatioblE region
frophiae e Whbigalatitbleeeeph abhribedE BPL € Bfoduddt by’the cell line having

substantially purified i munogl obulin produced by a
AT{dshNocl30. or progeny thereof wth a deposit nunber of

ATCC No. PTA-6059, or an antigen-binding fragnent
thereof. 39. An isolated antibody that binds to EphA2

46.compniisilated biltitedy clewplielenEpliA2 Yomprising a light chain variable region
from the light chain variable region of antibody SPL1 produced by the cell line having
ATCC No. 6059.

47. A hybridoma deposited with the American Type Culture Collection having accession

number PTA-6059 or progeny thereof.

38



determining regions fromthe heavy chain and three
conplenentarity determning regions fromthe |ight
chain of antibody SPL | produced by the cell |ine
havi ng ATCC No. PTA- 6059. 87 40. The isol ated

RS SR TR SESR SR SPLEDSR FoblSP i
phahricuBQlly wbesheible dfegpiégol ated anti body is a chineric

anti body conprising a heavy chain variable regi on and
a light chain variable region fromthe heavy chain

nd Jod : ' I sL-egi . ' PL A, .
O ot eyt i ol 2Bh AR AR B B Gt orclaim 44
and 2. phiineacesidlaly accepnibldxodipiaft. cl ai m 41, wherein the

chinmeric anti body conprises a heavy chain constant
region and a light chain constant region froma human
et of et il RO S BB A T BN Ot claim 45 and
phatmescapénatly ecaghte. exéipiendn ant i gen- bi ndi ng fragnent of
the isolated anti body of claim39, wherein the
antigen-binding fragnent is selected fromthe group
5tcony phdrigeedtica doatposifiofr@bmpriding {RRsolAc@RGiboRy BY claf 96 and a
wherein the antigen-binding fragnent retains ghe
Phb‘ini*?&fﬂl‘fg?agbé@qef-’iab%tfyic@ﬂenénti body SPL 1 produced by the
cell line having ATCC No. 6059. 45. An isol ated
anti body that binds to EphA2 conprising a heavy chain
52var isahibetanggiyosuritietl amnivneglatavy %xﬁ)hﬁdeﬂ byal haabledl §r1gPb@ny thereof
.of anti body SPL I Cproduced b%t e cell |ine having
WI%&%PR@F ngby of AT CANG §5A0DB4, et vgagn-bridingoiagerent tereof.
EphA2 conmprising a |ight chain variable region from
the light chain variable region of antibody SPL |
53pr oducieslatby attiterdyehdt bindseo BakARgomATGR: Noce E0pSeméitarith
hybri doma deposi eg vvitscg,the rican Type Culture .
de‘é%?‘l“&@t‘?@ﬂ“%ﬁﬁ?’i“ﬁbe A SEPIGANd fRHEMPFACBIEYY dstermining regions
froRf @EeBYt dHABT §hibES E@CAAO%@J&@&?‘%%@I[ @ MRAEE WTRIE No. PTA-
conprising the anti'body of claim39 and a
60¢har maceuti cal | y acceptabl e excipient. 49. A

phar maceuti cal conposition conprising the
antigen-binding fragnent of claim44 and a

54 phamheaelatddeatibydpsCaph:abl, viRrdh Peqilate®Qutifddy is a humanized
phar maceuti cal conposition conprising the i sorat ed
antfiodybody of claim 45 and a pharnaceutically

accept abl e exci pi ent.
55.  The isolated antibody of claim 53, wherein the isolated antibody is a chimeric
antibody comprising a heavy chain variable region and a light chain variable region from the
heavy chain and the light chain variable regions of antibody LUCA40 produced by the cell
line having ATCC No. PTA-6056.

56.  The isolated antibody of claim 55, wherein the chimeric antibody comprises a heavy

chain constant region and a light chain constant region from a human antibody.
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51. A pharmaceutical conposition conprising the
i sol ated anti body of claim46 and a pharmaceutically
accept abl e excipient. 52. A substantially purified
i mmunogl obul i n produced by a host cell or progeny
thereof w th a deposit nunber of ATCC No. PTA-6056,
or an antigen-binding fragnent thereof. 53. An
57i solakeglaat ibpdiy bhakinkbndshdan BRI Iaﬁtﬁlbo%ﬂyng [ihIRYA8S a
conplenmentarity detern1n|ng regi ons fromthe heavy
thesppgHe 8885t hr ee conpl ementarity deterni ning regi ons
fromthe |light chain of antibody LUCA40 produced by
the cell line having ATCC No. PTA- 6056. 54. The
58i solsat e&xtiganbmldﬁf@/ﬁ Qfmaok al the %3] atouhanti®ody bhelaing 63, aztfﬂ%ﬁjem the
ant i ho a humani zed  anti body. 55. The i sol ate
antiganr iy 5% SpeRen IFn‘S"g%Cte BANAEOH CPRiAE 88 2 dnbi %%Qi’y 2 {ab"), and
a |
R T R B o B Rl AP ftibody
LUK&edbyprothaded banige ¢dileling lghvingehBCG NeabD3b! e r egi ons of
anti body LUCA40 produced by the cell [|ine having ATCC
No. PTA-6056. 56. The isolated antibody of claim 55,
59 whe i i858 a Sl da® that bﬁﬂis't@ OENAL OORpI SRS a RedVSANMNin \%h@bl@ ngIOH
constant region and a ?ht chain constant fegion from
frog the hmwaqhmnb@@ybles%lgrr ol Fhiboils blUaAY el randuded dy tiof cell line having
T%L mhereln the isolated antibody is linked to a
erapeutlc agent. 58. An antigen-binding fragnent of
the isolated anti body of claimb53, wherein the
antigen-binding fragment is selected fromthe group
60.condidiqlaed @f’flb&dbt st binds s EphAy? eyraprisige atight chamvarighlg region

r |
roffBE LR 405 AP A ORB EARLAT, U e hving
ATHENoed]56l | ne having ATCC No. 6056. 59. An |solated
anti body that binds to EphA2 conprising a heavy chain
variable region fromthe heavy chain variable region

f i { ¥ 1
61 .0 ﬁﬂ%‘gﬂ@&iﬁa H&Mﬂ@d %ﬁ?g’%ﬁg}cgganaﬁ}ﬁebo ym% Egtﬁe‘% é‘ggi{% accession

nu@maﬂkéﬂifrmsmngera the¢rghf chain variable region from
the light chain variable region of antibody LUCA40
produced by the cell line having ATCC No. 6056. 61. A

62.hy bAi fhefiBacdeRS$ LB oM dcdnl}RisNIBRE SR bodY BE clath bY LAY
Cbllé%tlon havi ng g%ce55|on ﬁ%ﬁber P%A?GOC 8r e

phagmagraitigalbrrseeitble excipianphar maceuti cal  conposi ti on
conprising the antibody of claimb53 and a
phar maceutical ly acceptabl e exci pi ent.

63. A pharmaceutical composition comprising the antigen-binding fragment of claim 58

and a pharmaceutically acceptable excipient.

64. A pharmaceutical composition comprising the isolated antibody of claim 59 and a

pharmaceutically acceptable excipient.
65. A pharmaceutical composition comprising the isolated antibody of claim 60 and a
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63. A pharnmaceutical conposition conprising the
anti gen-binding fragnent of claim58 and a
pharmaceutically acceptable excipient. 64. A
pharnaceutical conmposi tion conprising the isolated

12l (po@ Iof cl F F159 and a pharnmaceutically

I’ﬁé%%ﬁ?é % AEERMBICREIPIEE. A phar maceutical conpositi on
conprising the isolated anti body of claim60 and a 90

phar maceutical |y acceptabl e excipient. 66. A
665 ubgt ssiaatially puiied imanuneaiohulin podiigad tpfraamsc edll fmyplageny thereof

f W th a de
iRt e SRR NSRSt D RE PR et
thereof 67. An isolated antibody that binds to EphA2
r three conplementarity determ ning regions

onprisin
67f r orftt ﬁ%‘a%ééwb%(dbﬁ bivds to hiPE &2 compriee Mtae Feyplementarity
t J
AR R FE AR B A8 bbbl ARERRRY regions
fromT the 135 6chai68L an'ﬁbedy SGb pt@bicahby ih@d;yll tifve BhEREWETC No. PTA-7356.
wherein the isolated antibody is a humani zed
anti body. 69. The isolated anti body of claim67,
cgwWherk sl A& érﬁi%'o@} efclamt kP, %i/méﬁ 1 iSHLIABRT hﬁboogrl% htﬂﬁﬁi{){mzed
thg{)rlsmg a heavy chain variable region and
angpdlyn variable region fromthe heavy chain and the
light chain variable regions of antibody SG5 produced
by the cell Iine having ATCC No. PTA-7356. 70. The
691 solTat e lact Afioddy of cleinal M FiRciMARI 18 IBel RRLHERIYTRE timeric
ant i body conprises a _heav chai n constant regi on and
antgbqdy gRETPERAE 1§ heariseain variglcongion end a lighhehainaviriablsdyggion from the
f claim67 [
heel17\§' ﬁhg’tﬁga gl?lét %hef ggﬁlﬁyaﬁl gi%lc{n% of ant%modya%%ﬁ?t oguccsr?)l;{tthc cell line
havidg AAIC(ARD] BEA-B56dI ng fragnment of the isol ated
anti body of claim®67, wherein the antigen-binding
fragnent is selected fromthe group consisting of a
70.Fabr h@ls%Paped’ an%bgfgyagf 2P wikrdiY theacrﬁgrgme&ﬁibgd)tf t&‘?rnpriscs a heavy
anti gen- bi ndi ng fragnent Tetalns I ndi ng
chagip eenstant iegyonofndanight oblyin c&@anp rapthrcombyhunive amebbddyl. i ne
havi ng ATCC No. 7356. 73. An isol ated antibody that
bi nds to EphA2 conprising a heavy chain variable

71.r €gTaRisofkQMntiB&d @faé{éfm{:@ﬁ'wrheye%{ HRRLBaEe Qﬁt%bc@ I3 linked to a
anti body SG5 produced he cell 1ine having 91 ATCC

thepgpeutRa®mnt. 74, An |solated anti body that binds to EphA2
conprising a light chain variable region fromthe
i ght chain variable region of antibody SG5 produced

72.by Nhentgdo-bihiling fRarieABotAREzo0l N aniB&E; of claim 67, wherein the
antigen-binding fragment is selected from the group consisting of a Fab, a Fab', a F(ab'); and
a Fv; and wherein the antigen-binding fragment retains the binding specificity of antibody

SGS5 produced by the cell line having ATCC No. 7356.

73. Anisolated antibody that binds to EphA2 comprising a heavy chain variable region

from the heavy chain variable region of antibody SGS produced by the cell line having
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75. A hybridoma deposited with the Anerican Type
Culture Coll ection having accession nunber PTA-7356
or progeny thereof. 76. A pharmaceutical conposition
conprising the anti body of claim®67 and a

I ically acceptable excipient. 77. A
Aﬁ?@l@?%@l cal conposition conprising the
anti gen-binding fragnent of claim72 and a

phar maceuti cal |y acceptable excipient. 78. A _ ‘
74pharraicelated @atibedynpaistindsdn FobAp cosiprising ndighsdhaat eatiable region

- ' : aikm 73. ey ceuticall . ,
rr e TR 1 ARG 8 b RSB o B e ddnegine ATCC
Nocdaps.i sing the isolated anti body of claim 74 and a
pharmaceutically acceptabl e excipient. 80. A
therapeutically effective anobunt of an EphA2 anti body
t hat i [ eat ing- ; -
Suner or e e R Am R F L R B iHARGl accession
nugwepP BAEHRE a0t pyogdet gierdofii ng regi ons fromthe heavy
chain and the three conplenentarity determ ning
regions fromthe light chain of antibody LUCA19
761 odUsIREmRYeutBA ceRlpbsitil ' : 3 :
81. nmposi tion ac@g?EFﬁnggﬁ%?%ﬁ%ﬁ%gﬁgixﬁiﬂgﬁﬁéﬁéﬁga
ph@prasoutigatly besdptabls excipiaméini zed anti body. 92 82.
Composition according to claim80, wherein the EphA2
antibody is a chinmeric antibody conprising a heavy
77 chaiAnpheadibelial ce@ipesltiam dodplidi fthe Ghaddn-Madinad Bla@ment of claim 72
region fromthe heavy chain and the Tight chai n
anda phayBlageytisathoaesepRblgprrbisay LUCAL9 produced by the
cell line having ATCC No. PTA-5070. 83. Conposition
according to claim82, wherein the chineric antibody
78 conpr piaesacutied ymposidom cannsdignhe (Rgita@aiddd@ol &6#t 73 and a
chai n constant region froma human anti body. 84.
PhaEBRpILicR R CSREBIE R FHGIb cl ai m 80, wherein the EphA2
antibody is linked to a therapeutic agent. 85.
Conposition according to claim84, wherein the
791 heAapeuhicubge nompgsitded camepeing the dsoltedcamibedy ofdlhim 74 and a
h86. CQn%?sitionlaccording to claim80, wherein the
PheERIBIISATY HEaRF2PIE SEHPKAL T gen- bi ndi ng fragnent
sel ected fromthe group consisting of a Fab, a Fab', a
F( ab'ﬁ%z and a Fv, and wherein the antigen-binding
80.f r adrinerepqusicalinelfactise binaditry as pigbARiapiibydyahatapeéiboaly binds to

gk . oduced by the cell, || avi ng. ATCC No.

EplEt O g PhEETRE b By e B D b b Ban
confgflbA2ntarityl deeshnidil@teSaratdnh GRIHe)viPiAgsaddhe three complementarity
determining regions from the light chain of antibody LUCA19 produced by the cell line
having ATCC No. PTA-5070.

31. Composition according to claim 80, wherein the EphA2 antibody is a humanized

antibody.
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EphA2 for treating cancer; wherein the EphA2 anti body
conprises the three conplenentarity determ ning
regions fromthe heavy chain and the three
conplenentarity determning regions fromthe |ight

h body. SPL 1. h | L
S2h vt (oot R AL 608 SRS i e EPEA DA thadi i pymere
antibodyl @inpr8ing a/\lli@w chaib ReriEipO Agicktni RAthht bl’@mz@vw;‘cé% from the
anti body. 89 nposition according to claim87

hegpeehgimand e Esht@la@nﬁr@b@y egignspofenitbrdyi leUCAPinbestiged by the cell
hn‘é‘?ﬁp{n'gsxﬂ@cﬂ hp«'[lxy d},l@al n variable region and a |ight

chain~variabl'e region fromthe 93 heavy chain and the
i ght chain variable regions of antibody SPL1 produced
y the cel] line.  havi ATCC No. PTA-6059. 90.
RISBieneeB ey gﬁ“@?awhﬁl 89, thepfimerip aptiody comprises a heavy

ch&iRi BBSth& 12&%1‘1 hedy Ing'mﬁfnst%ﬁsthtng@}ﬂ frofilh &P{dﬁ{bﬁa)?m

regi on an 't ght "chai n constant region om a hu
anti body. 91. Conpositi on according to cl ai m 87,

wher.ein the E antl |sI|nked th ti.c
4agen Om@ﬁmo{%ﬁ%?%%lt%ﬁ ’r‘ﬁ]i“ﬁ@‘“ttl&e Iéﬂ’}hz\ﬁ?@ ﬁ%ﬁ@l"gﬁeﬂ toa
th@ﬁ;@utlbg%@@eutl c agent is delivered into a cancer

cell Conposition according to claim87, wherein
the EphA2 antibody is an antigen- binding fragment

SSS el %9055%%3&88 q}:(%glpc%ngrﬁg UR; VI\]&:' g? tull: ﬁgb t{kﬁ;ﬁaagﬁwba[gﬁaﬁ I8 geiwered into a

cafﬁdcagﬂt‘nt retains the binding specificity of antibody
SPL1 produced by the cell line having ATCC No. 6059.
94. A therapeutically effective amount of an EphA2

goant i ?rﬂ%sﬁl@ﬁ‘tacc%ﬁ)& Gk 4 gal Xg%’%‘i’ﬁ@% B 1t{b%d¥rps an anfigen-

treat cancer ereln t ody CO
birtdirer Jﬁdrgmcmt sa:immi gomnhapiduy Cdﬁlﬁ?ﬂ@dﬁl&@b{é&@&lﬂ nsFab'®and a Fv; and

t he Hﬁav d the three c enent.ari
whergp, gégﬁns WepeBhciaies the g{gﬂgmcgwa?%ﬁw ahantibedy LUCATY
pIdg%%ﬂg%le%QgﬂFﬁﬁQthé Receehb. 4ge  having ATCC No.

. Conposition according to claim94,
V\,her ein the EphA2 antibody is a humani zed antibody.

ord t 0. clal erein t
7 o AZRARET 560 PO et & SRR g Gy oR R Sepigealy binds o
Ephaa\yr tedadhd) cMbi; defik 8@ Kh A2hiBody &J}ﬁpﬁa@tﬁ% thRei abl e
region fromthe heavy chain and the |ight chain

Comahemamaétyr erBRing femens fbud yhe hoaa chapr artlibedhiey cethplementarity
detgl%lnhmg IEQSnJ‘ﬁ‘&h% ﬁéﬁ:ﬁ%h&f% of a;{f%o%o%%u produced by the cell line having

ATCC No. PTA-6059.

88. Composition according to claim 87, wherein the EphA2 antibody is a humanized

antibody.

89.  Composition according to claim 87, wherein the EphA2 antibody is a chimeric

antibody comprising a heavy chain variable region and a light chain variable region from the
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97. Conposition according to claim96, wherein the
chinmeric anti body conprises a heavy chain constant
region and a light chain constant region froma human
anti body. 98. Cbnposition accordi ng to clain194

hcg@ecrh?ln %QE&%A@W?&;&IHQ edgl,l(zrislogglﬁt §[ﬁ11 §$¥ fhc cell line
hatihg ATET BpePTAcEgent is delivered into a cancer
cell. 100. Conposition according to claim 94, wherein
the EphA2 anti body is an antigen- binding fragnent
sel eg . e
90:. F(al @sﬁtlgﬁ %éﬁ?&ngﬁ&bﬁa g?é&lﬁ&% z a({l}’l{lﬁel gg}bﬁgf ggmpri§s a heavy
chdin agmeenit regddradmiss figie chaindbmgars pedof frcmtayhl.mfﬁamﬁibm}dy
LUCAA0 produced by the cell line having ATCC No.
6056. 101. A therapeutically effective anount of an
91 Ephg) i {
et B B A it oy S5 hs, g o
therapeutihingest. conpl enentarity determning regions from
the heavy chain and the three conplenentarity
determining regions fromthe |ight chain of antibody
925G C]éh‘%@ﬂﬁ@ﬁj a&rdiRe (e @him bi RehcRay tGherAdddicNRent is delivered into a
PTA- 7356. 102. Conposition accordlng to claim101,
cangfee@di n t he EphA2 antibody is a humani zed anti body.
103. Conposition according to claim101, wherein the
EphA2 antibody is a chinmeric antibody conprising a
93.heaCympbsiiion wasotdibg & ¢legh BT vargkia tHel mjmmcdmllbedy/ @ralnaalahgen-
relonfromthe heavy chain and the |ig ch

bingas ey Esiren t%gm@aawsg@eg oF é&ab»eadF ks e sang a Fv; and
whbieftthe RAY S 0bi 12\’{{ §i§3 M%glgﬁ’ T@L almtfe bﬁllﬁ'%g smaﬁ) & a%ﬂb%cg/ d%/PLl

according'to ereirnt ri'c ant
procloeqelr bysths call i8Ghdvémy )} TEAND, @S5Ast ant regi on and a

i ght chain constant region froma hunman anti body.

105. Conposition according to claim 101, wherein the

94 EphAZhanbd Ry bfediv Ié%uﬁloo@m B{Jﬂﬁﬁ%ﬁﬁ%dﬁh@&%@&ﬁcaﬂl%mds to

Conposition according to claim wher éi n
Ephh2 fespeating cangen twhiessel diei Rgv’daniibedy cavmma;n@éne towt | .

corkns RS PoE S5R0L A 2 AR Be B Dbty

det&@hﬁﬁﬁ;&@gﬁnﬁ%ﬁl"ﬂi@e gﬁlﬁ%ﬁmﬁ@ﬁ%h@ﬁddﬁ%[ﬂi/t\ﬂ) Qgc@dﬂiﬂﬂc celBline
e anti gen- bi ndi'ng

Fr)@%}and a Fv, and wherein t
ha‘*ﬁ%ﬁé Ne.dilh%65¢-ne bi nding specificity of antibody
SG produced by the cell line having ATCC No. 7356.
96
95.  Composition according to claim 94, wherein the EphA2 antibody is a humanized

antibody.

96. Composition according to claim 94, wherein the EphA2 antibody is a chimeric
antibody comprising a heavy chain variable region and a light chain variable region from the
heavy chain and the light chain variable regions of antibedy LUCA40 produced by the cell
line having ATCC No. PTA-6056.
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97. Composition according to claim 96, wherein the chimeric antibody comprises a heavy

chain constant region and a light chain constant region from a human antibody.

98. Composition according to claim 94, wherein the EphA2 antibody is linked to a

therapeutic agent.

99. Composition according to claim 98, wherein the therapeutic agent is delivered into a

cancer cell.

100.  Composition according to claim 94, wherein the EphA2 antibody is an antigen-
binding fragment selected from the group consisting of a Fab, a Fab', a F(ab’); and a Fv; and
wherein the antigen-binding fragment retains the binding specificity of antibody LUCA40
produced by the cell line having ATCC No. 6056.

101. A therapeutically effective amount of an EphA2 antibody that specifically binds to
EphAZ2 for treating cancer; wherein the EphA2 antibody comprises the three
complementarity determining regions from the heavy chain and the three complementarity
determining regions from the light chain of antibody SGS produced by the cell line having
ATCC No. PTA-7356.

102.  Composition according to claim 101, wherein the EphA2 antibody is a humanized

antibody.

103.  Composition according to claim 101, wherein the EphA2 antibody is a chimeric
antibody comprising a heavy chain variable region and a light chain variable region from the
heavy chain and the light chain variable regions of antibody SG5 produced by the cell line
having ATCC No. PTA-7356.

104.  Compostition according to claim 103, wherein the chimeric antibody comprises a
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heavy chain constant region and a light chain constant region from a human antibody.

105, Composition according to claim 101, wherein the EphA2 antibody is linked to a

therapeutic agent.

106,  Composition according to claim 105, wherein the therapeutic agent is delivered into a

cancer cell.

107.  Composition according to claim 101, wherein the EphA2 antibody is an antigen-
binding fragment selected from the group consisting of a Fab, a Fab', a F(ab"), and a Fv; and
wherein the antigen-binding fragment retains the binding specificity of antibody SGS

produced by the cell line having ATCC No. 7356.
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