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WO 2004/ 024773 PCT/ AU2003/ 001209 Met hods For
Regul ati ng Cancer Field of the invention: The present

WO nooanr47en rel ates to met hods for regul ati ng ceOTaU2008/001209

particular, the invention relates to nmethods for

i nhi biting cancerous growth of a cell. The invention 5
al so provides nethods for preventing or treating
cancer. The invention also relates to nethods of
identifying agents that can inhibit cancerous growth
of a cell. BackgethddsfForRegulatingiCunicefancer

descri bes a range of diseases, which result from

wt h of cells of the body. Mlignant

##alar&myﬁﬁé groqhop fromthis dysregul at ed growt h and
10 S(‘;k*ﬂ%‘}eéé%m m¥fzrﬁtpor et%gt%a{)) H{E%Jdé%mgéﬁaﬁh cAfEr. In gartlcular, the

bl oo am or I C system “a process
imeentioh adbi@s tsmetttalds @Tamhlbﬁmgmm®r@fs gpwt}heﬂ 4 cell. ﬂ' hs syestion

er _an
FogpbEroRe s R veaBRL ye o eahedr T8 Rentonalp plotes o
rhdthodastti @drnifying agérts eat satinhibitrdanteesus grooak df acelt o t he
Australian Institute of Health and Wlfare (AIHW, on

Ba¢RePGIEN @ 0¢F the ihbéRBoAEN and one in four wonmen will
evel op 15 cancer before the age of 75 years (1). In

men td}%cg%kcm&g@d? EfdeRses. rﬁl‘u@l’l Qe%hﬁtfﬁ)m dpaaghlaRAGrowth of
l ung and i n wonen, breast, bowel nel anona.

Clelébe¢ftth¢ bedst. i Maligrrangeaneers r@ﬂfk@@@@cﬁ% s f»lr/%,ragml?t'Eﬁ growth and
SLPQBIHEMU ﬁ)?é’a%sal%ﬂgd BRI bdd i ?(H%#o&d's& nt | 2m$ﬂ§ﬁé’ $/s®m, a

elr unctions are g new
praaegaekmvﬁmas matasiesist Matignant t8eversalf epidmadisl tmues dre dlme most

icated,.in vari pus ca [ _inst.an n .
SRR btacs” Bt PO ERE forie e Taf Fan S GRE Bt n
waedraindiisainliasd &pimsﬂa’lcc@fdmg to thé AcbtoalianTlhetitutesof qiakth and
IS an, o gene that is i eved tp be reslponS| bl ellfdo 1
Welfars ( (Ao verass enaw SR EoRsiRdar: wapen yill develop

AHERBeAL B8 a Ng@BPﬁJ dﬁears"(@%lﬁfméd»{ﬁg rfRNESh®on dikcked e Bfostate,
| eukem as. t at ed oncogenes can becone cancer-causi ng

hguieband kongranehin atamen, bisaygeaved apd geelanomas rldenty firatignefgenes
eQErerre(ats'ﬁleﬂﬁgell tﬂﬁ %&na&dns%&ta%'d%@ E}Qﬁ&%ﬂ Yib@leb %d%%algsm of their

zymes 't rigger uncontrolled cel %r owt h
fusctimns exearsefu) forddentifyingceweatgets fof CantCﬁfet Pripgest k nown
famly of receptor protein tyrosine kinases. Eph
r eceeveral gamieb yaveri:meb e‘mpli¢mdeinb@einu$ chagersf Felinsigngse oncogenes

I_nvol ved | ar oges cl
aaf’ebféq%lb E&?’?t ’e?gr xéceé)gor g%rl cselltgln grs é/\itgz ctcp sulég L{) Q%dgr%lljarl %l'owth
fagase I‘ilmey'aé gerle)is avﬁﬁn@gEI&Sﬂhbt is béhevledlt@bafﬁsponmblwfdrhlp to 90% of all

their ands, ins, they ne
RS AR PO AT SO RT PETRA Fo PO BHERLYE OFUE caserygsd 0% of
188462 Mﬁt%te%{cég&@@ 3&09&31918 carcer-causing genes. Such mutated

oncogenes code for proteins such as protein kinases and protein phosphorylating

enzymes that trigger uncontrolled cell growth. EphB4is a recently identified member of
the largest known family of receptor protein tyrosine kinases. Eph receptor family
members have been identified to be involved in many cellular processes including
neural development, angiogenesis and vascular network assembly (2-5). As a result of

interactions with their ligands, the ephrins, they mediate contact-dependent cell
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i nteractions, which regulate cell functions such as

contact inhibition, cytoskeletal organisation and
w@edos/om7gs ation (6, 7). Although a nunber of PCT/AU2003/001209

anti-cancer -agents including growth inhibitory

nol ecul es such as cytoxi c conpounds have been

devel oped in an attenpt to treat cancer, there stil

5 remai ns a need for providlng ef fective nethods for

ul.atin anc ry he i nvention: Th

RS, NI OAt HE@?E&&HW 18 C%nJFﬁem@BWan ?Yﬁ%ﬁkﬁlﬁtal
(ﬁ$ﬁﬁ&ﬁanaﬂakgpgyIﬁ@@{@,man bind to a particular region

he EphB4 prg%eln can advant ageously inhibit

cancey|tHeugHabel Bf antCaRear a#ﬁis'm@t‘{dlﬁ 8g8dvih iBRIbltory molecules
deat h of tghe cancer cel | . herefore, in a first

suelpagceyteecqmpayads avﬁm@nud@ﬁelsp%mno?ésat@mmt%%atfceﬁcer there still
rbMBinR L B for HRSVA G lé?fe Q;PPI{S Br &%ullatﬁngl:gn{g?.t hod

conprising contactng t ast one

%Ei%?ﬂ%f%eqnj z&%%gen b| ndi ng port| on t hereof,

or antigen- binding portlon
t hereof bi nd to.an.e pe Jlocate esi du
200 3 FEt50f ki i Paseor RGPS mE i b A R Bagy that
ch@Biid 8 5%arwuﬁ‘reégabh yf thle HphBs pr@ei%ochn eﬂ&amsgeonkig eHibit
15 Preferahly, the a body nt i e bi ndi ng portion
CRIRSFASTBTBY HHS 4 BNERy C&H’Y Bi%u}goféﬁ ‘i?nt}i‘erﬁaﬂc‘?r& dues
201 to 245 of EphB4 (SEQ ID NO, 1), or a, seque
[ easthgisigre, IBraefFéfraéBF%F PYF%%WVQD%I? Besidec et fardnhibiting
cEﬁ&F&fs%bb%th StheceRMhE MOc%on%Hs'u%e&n@cﬂﬂg RSk ceWitH Meast one

t hereof” binds to an epltope ocated within residues

apfibodyooranpandigerEpiding SEton therpg whyreirgthe antladyereatigen-
bk%ﬁﬁé Bgéléh t?érgéﬁ{ iR 6 ot itgﬁifoagtgﬁ/ Wl@\%{];e'sf&ﬂlle%h?]@%%g@ of EphB4

preferab t he or antigen
(PR ID NOtﬂhmr@cséqttﬂnnd at least 85%,e;pr|efeoapbéy hideast 800% idértticalrthereto.

230 f 4
Iééefgragﬁlc gh ae}n f)r %'g&oﬁ)en %g nding, g)g%gn tg?re? bé%%s tg@& epltope located
Wld’ﬁﬂ tresccﬁies Izmero@t45 of EpleB4(SEQIID, NOhH sefjsequencelntteast 85%,

Ereiere s tdenst o E&ﬁﬁ&aﬁ]@? BrAersﬁ%a&? theiaRB LA er-binding

p@%&ei&?hﬁﬂ@&%ﬂ epifOpE WcaRA vAkIEA r&di Qs 486 1072 4a%% BPRB4 (SEQ ID
for inducing cell "25 death of a cancer cell, the

N%tlﬁda aceAATICS Pgast Shbarefarpply et PP%\Aﬁ‘Ql’ﬁlCaltthPl@&é tMost
abff) Me%gﬂﬁo@ %?agnt%@ﬁ 'bgtﬁﬁngg E (ﬁ‘g&tﬂu%‘s tU?a%re‘f)gt)pe located

erer'n the ant? or anti ing portion
WIt?ren eesiduss Adtor230 ahEplpﬁ& (6pQ IDJY¥@t Bdowa seqitenceas ledefciS%,

FraeebBldphe oot BBy Bl bRyl o P HR i ution o

aRiind edid sy (D) hﬁ‘\ﬁﬂN)bOtb}lelE 2a61bf WBE@IIBQ\I(DOTM ion
thereof binds to an epitope located 30 within
r eSi dtesecoad at;IﬁECEtﬁ]:\'é p@éseEpllnBént(o‘.&Eﬂ.}d pDob&ﬂes d)metlood for inducing cell

sequence at st 8 r ef er abl t ast
Fabitrcaret ruf BegneBpurBTRENYE ceiacinahb ot gh atleastone
aftibo Bt dhdl E‘Igbma drfibH E\%ﬂh&@ﬂl—tﬁe 4Rtibod or antigen-

2004/°024773 CT/ AU2003/ 001209
binding portion thereof blnds to an epitope located within residues 200 to 400 of EphB4

(SEQ ID NO: 1), or a sequence at least 85%, preferably at least 90% identical thereto.
Preferably, the antibody or antigen-binding portion thereof binds to an epitope located
within residues 201 to 245 of EphB4 (SEQ ID NO: 1), or a sequence at least 85%,
preferably at least 90% identical thereto. Preferably, the antibody or antigen-binding
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3 portion thereof binds to an epitope |ocated within

resi dues 220 to 244 of EphB4 (SEQID NO 1), or a
weanpwenoes at | east 85%), preferably at | east 9896/AU2003/001209

identical thereto. Mdst preferably, the antibody or

anti gen-binding portion thereof binds to an epitope

| ocated w thin residues 220 tg 230 of EphB4 (SEQ ID

NO 1), or a sequence at Ieast 85@6 5 preferably at

| east 90@6 de cal .theret fera e
H?aagfaﬂ?ae&ﬁ o Senitor s Rfrha b RS S HERpE sma
NO: 1)e64 adéé@lu&i’c@ aofea&rsta%p(e&&@lylat Pd@%t o1}/ 1db1ﬁtt1cﬁl glla?ﬁ@l Most
provi des a_ net ho

ect t resent I nve
HrP bl %imtlbﬁFléé\?é ﬁ‘i}t?%?&q‘ti’é‘%é‘é POFtHPRLE §’i?8f Ripgls to gppepitope located
WiRHi R Q6ki SQITR0D B4 75D o@@phm &Eey INNC: 9), bPg se%gl}ah@eqt 1843t 85%,

effective anobunt of at | east one antib or an

raefierapbnatdpast PO idrmtical dheretoe Paeferablyh Sresienuerge hpga substitution of
a%ﬁiémy’*%r (PRES pGECYA PG B8 ﬂ@“‘%@%@ NepoEs O

EphB |

pPe f gr (aaﬁgd a%%)e’élﬁ.h i%essrgtg}ne%ﬁ f1 e%er e?%%fo?’égﬁtmg or

Peednting lchycer trhaswnct, lnhnjlyletiuoda:DMpglemgtadndnnsgarlpg to thersubject an
bi.nds, .t o, an n resi

f
S8 a3 S SRS Sk SRy S Ne e RERR wherein
theazsﬁboﬁigv%r anﬁﬁérslslabing paatrtldne&ﬁfe&!s%db tea epiedpetl bkt Wl.thm

ti hod 5 ant i gen-bi ndi n ort
rF’H <¥ ﬁQPso EpPEA @& ﬁ%é@'?&@aﬁé Grnenaticash i pugterably at
13%99(599 1&4\‘ﬂlcal‘2f1erg@h Weféx%gg tHe MN&body or MHtigdn TR %9&&'&1 thereof

| east 85% preferabl (east 90% i dentli cal ereto

bipds tognepeppdlogated pef Hh'teﬁ@é@%/zQirtOéﬁ? plferhBs (ﬁEQﬁB NO: 1), ora
sggl.'ietﬂg@ Bt l%g%g 8% oplgfeﬁ]ﬁﬁ Eple 90% 9&&99.91 tth%ﬁ; %e(’é’i‘g‘r}; the antibody

ues
s egtigerekinding poetion the&sAf bmdeﬂ@mabplyomtlmae@smt@l@%ﬁmdues 220 to 244

o§ ge g{illl @q %ﬁnﬁ]‘gfﬁg or 5: [%E!qul%n% ){éas{ %‘%, tp?@t%%%?f ﬁ;fga% @0# tdentical

theetod Most %ef@fab]&pﬁﬁlhnﬁﬁﬁﬁ oanNgen-bjnding pombﬁttlhm’Eof binds to an

N A M R N S S NGB  E
lfﬁst E%r?g qiggfeeﬁan;?aﬂsashm cpEAl SRE e RS S’E:‘éfétaﬁt | (tj}’gé%eq@éﬁcb hhy/a

0 bi nd to an EphB4 pol yp W
sphgitpien shanpinopgiel ARpd®) dpdsp 5\% A gesidye @Ew@@pb@t@@ NO: 1).
NO 1), or a sequence at |east 85% preferably at |east
90% ilBenethenaspeg af Hesrigyentionithere ispoyidedifemptbpd ofjidentifying an

QMIU%R Eé?gust g}gwﬂp btd Lol He Iﬁéfﬁo@g@rﬂgréeg a?ée@sqln% the

0 an B4 po ypept e MAt In the region of resid

abiity pbthgzagemfto BiptdBs ap $phBe polpeptide within the segiprepforesidues 200 to
4b§ g? E?l%g @”E&{I?l\ef{)qw# 8%£%ue%%é¢' Lt lggso{%ﬁfj e;ﬂ"éfe?frll)( %ﬁggs?t)% identical

I SES ass
théreto. tRrefefablyh d1eageuhbd tombrlm abgessing HphBditp @lf theeqgentde bind to an

%E%p?’gﬂ%d gpthgfr"sgg%e{ﬁ% S%aﬁfs%éé%?%#@g?% ID NO: 1), or

aegh@icalt béaﬁtss%e@&terém%t Renbigaderther hefto. M&sfterably, the method
preferably, the nethod conprlses assessing the

CSBHPF‘IS?%@Sé?SSPBéh%}%W of thangsat todinght Bénalyreptidgaithin the
w%bn 'of‘retsﬂﬁleE 28 182495t EFHBAI (FHQIDAEE: 1) oor%?sggaéncgah@ést 85%,

8 or a sequence at |east 85% preferably
pagferably at least 90% identical thereto Most preferably, the rnethod comprlses
assessing the ability of the agent to bind to an EphB4 polypeptide within the region of

residues 220 to 230 of EphB4 (SEQ ID NO: 1), or a sequence at least 85%, preferably at

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

SUBSTI TUTE SHEET (RULE 26) WO 2004/ 024773

PCT/ AU2003/ 001209 4 | east 90% i dentical thereto.
woe@ierdand y, the sequence has a substitution OPCEHAUZIM3/001209

acid Asp (D) to Asn (N) at residue 226 of EphB4 (SEQ

ID NO 1). The present invention also provides an

agent identified by the nethod,described above. 5 In

a further aspect of the invention there is provided a

rified Ep ant h binds to I tid
st e her: Bretpiabiyy e Soprninirs syt Rt acid
g IDh & AN JH t ré&sidNRA26 SERHHEA (SEQ ID) NOp1 pf er abl y at

ast 90% i1 dentical to residues 201 to 245 of EphB4

( SEQTHhE pMenilihvertdf sAktbYideé Aeagimt iddn@ded B B method described

antlbody binds to a polypeptide "having a sequence at
abeest 85% i dentical to residues 220 to 244 of EphB4
(SEQID NO 1), 10 preferably at |east 90%identical
to rdepduskerzapect of thednventiem Hmae issEeyied npurifipd Ephigd antibody
L,
Hfax&xﬁ?téjﬁﬂﬁieéﬂdeﬁ%@y ép; %&é&g leQétrgg% il&ntfal to res1dviles 201to

a se e at east 85% 1 dentica
Zﬂbof E’ph]ﬂl,(sEQZDO\"f)Ol )2pefepdbl FphiBast @%@ietrmcwoo r&%ldues 201 to 245 of

E%?}gf‘l g#ﬁgb% ggs 1%%8 %th%_?grri]%cf: ?}lah nén?agg? B%Sdts 289 pgl?rpeptlde

%ﬂy‘equd:rr&v eﬂl@aﬂ@S%ndmtﬁe]StoaeqﬁduesfliZ@tb Hétl’dBEphB& (MED NO: 1),

Atk e b bRl RE S B Al PSS ENTRA8%. The

pRbitied ®g MB@QﬁﬁHdﬂiyr]ﬁeﬁeﬁhbl} lBlﬁd@fdi‘aSpcSl épﬁa%n{awﬁfg a sequence at least
ggr ef er ablﬁv binds to a ﬁﬁﬁél de avi ngé

Shidentical fosRsidResRRD o 2300 prefRyably at least 90%
15&1?&?1"&‘3 rétBuddoFRIBH of 5@4 @EWD Illb 1Pabs :??&Ffleﬁéblyt e c}aresent

uri d EphB4 antibody is a nonocl onal
1qun@bn pesddesn puifiesf Ephiid ahtibedewhichibipdsdo an shisore Ylocated in

HUREAE SEISELG8) CHSFELERh o0 Wy AR NG e

thmpmsalt mvamgoh Ipeef&yahBZbuprtsl tp(alpmm)q:leptldﬂha‘bogly s(tbbtﬁ@tﬁbn of amino

- Sant u echn ) d
SN0 T A Bt LB RGE (SEET TR 3h T ot thy purifed
EiﬁﬂBBénﬁl&E@lb@nNﬁoEDonalTﬁtﬂbd@yk stain fromthe 25

bi otinylated secondary antibody indicates the EphB4

protein. Nuclei are stained with Harris haematoxylin.

H gh power (100X) magnification i mages of three
B#ié‘ff&ésenbtio%d@nﬂf@ﬁgumms (vel | differentiated,

noderately well difTerentiated and poorly

diff %ﬁgE haheds 1@&%n5ﬁ§fo?h&ﬁ&§lh§&h§&fdﬁ%f %9% @gsﬁ)n in three

shown trong stailni % tunour tis very

differient aidrf aageers aad miahdped hormoalmaticosa ysing ﬂwa%Phﬂﬁ Ri?é)rdonal
{r&g{;%fxaﬁ-g 2@? gggtn.g{‘rryz% ottechgl%gg \érg%éiﬁ?ﬁl CJ1?ef’c§ ?%ﬁé t%]x\ﬁlatc%ﬁlular
domain amino residues 201 to 400 of EphB4 (SEQID NO:1). The dark stain from the
biotinylated secondary antibody indicates the EphB4 protein. Nuclei are stained with
Harris haematoxylin. High power (100X) magnification images of three different
adenocarcinomas (well differentiated, moderately well differentiated and poorly
differentiated) and their matched normal mucosa are shown. Strong staining of the
tumour tissue and very weak, diffuse staining of normal tissue was evident for each
sample set. There was no cross-reactivity with the secondary antibody alone (result not

shown).
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SUBSTI TUTE SHEET (RULE 26) WD 2004/ 024773
PCT/ AU2003/ 001209 5 Figure 2 shows rel ative RT-PCR

W@ oovpaed7ng) expressi on of EphB4 (1187 bp) and Pat/avomBb/001209

18S rRNA (489 bp) in five tumour (T) / normal (N)

pairs. LM Liver netastasis and NL-normal |iver from
patients 5, Cl- col on cancer cgll line LIMA405, C2 -
colon cancer cell line SV\48O RT- RT negati ve control

P - PCR n tive, cont UC19/HaII

i quitEeeRB I EGRITTECR Foefas erP oL EPAA (987 bp) and
RIVEMI 185 ARNER (489 b il i tudnolur BOQ sbirkrial (M0)pafs. TUMeLERb Bbtastasis
pal.ycl onal _anti body (H 200 -Santa Cruz Bi ot echnol %% y)

aggd &gl liyeriromdiatignte 6 ¢ he celon Fancer fellilie I colon

CQHEeP Qelflﬁ'?é Sesp, RORE Reg%goe &ntf HBAPCR A tl@ &)Qré]) l\/f 0.4

final  concentration). Incubation of cells with
HU@%MWHMWI@O causes a visual response between 24
and 48 h. The cells Iift off the bottomof the culture
vessdiigiira 3zhéwag icmeﬂmertonvxhy@wfbd@dn@ oD MERM [sytregted with a

19 %H Jil?uti%gx otf %ﬁ)é %ﬁh%?bﬁ){c?&%ﬂ gxﬁtbﬂé)gg ?Ilr iy n3£ Fg&%e%igﬁgf\ﬁology)

sbaak@gy directeéltd meamtreaﬂiubmﬁsmaﬁramndeaﬁdwl 20% to #0pd E@hB4

O BN BTl bR DieeRho it e bAS0o e 2 5body

cBidet 86 1v0al REYonss Beleeh 02hhd 48h ! Bhd &dlisli& difde bottom of the culture
extracellular daomain am no residues 201 to 400

vEpebin A fergde sheateyhish brgalgrupwasilpen geptlerngitation The c qf\ws? # colour
R tehedt8 sfuwté 2 0/8 wru%léh%kgé%%uwdy@qne nhu%ﬁ cbititAQdntents

assay to detern ne dose dependency of

frpoh deddogedls. ant i body (H-200 -Santa Cruz Bi ot echnol ogy)
specifically directed to 20 the extracellular donmain

am nFigue Hdgews 2 gtaphoshadtngxifeenifBacre SED dopesidan EphBhgolyclonal

| x100000) .£Y-axi. e
BB i AL SRR RSP 3E Bhc
dobrenifcpia e raﬂtluénﬂm t§ 2000fiEphB4 T8ESY BD W& ) arogroival bEMCF-7 cells in
cells r ining after 72h with the addition of 1g /m
Véﬁﬂaé?rt‘lgg%ﬂ% with the addition of 2 gg /ni. F| gure 6
shows ,a Caspase-3 ass Y The .rel ati ve anmount
g gueféc

cas pzfé@‘rs SEPYVY R tyPRR Y900 AR N qigter(lqlng)glp§5 dependency of

ah@h@@%@@c@ﬁﬁﬁfntﬂbbﬂ? (F1200 @ahta‘tﬂuﬂ‘&&@&r@fcg@ﬁs;ﬁ@ffﬁéﬂy d1rected to
tgep ycl onal antib (H 200 -Santa Cruz Biotechnol ogf(he

edracelivdan dorgpin e@v@arepléUFﬁ%i)lése ﬁP%efeEHhﬁ‘lé%EQ&’a%@ﬁ)
r?]@ﬂ%? of \3%%1%&!9% (;%0?] 4%91393&?&'3& ffe?’E@i é)?o'ége]t)) three d1fferent

ecause there were no vi ab count ed
dilotiony ¢fGhe Bphid aniﬂpo(iyz (Yfaxim). ) Thete \@ﬁreml@hid céllsrrempiming after 72h

Wi PR artiads e mon @R AR i s sSARERITR U 1

perc %ngurg% s ov%? a I(fasﬁ/ase 3 akstraga%}\e re?a{hveerarr?oeulnlt of éaafspase 3 activity per
100000 cells (Y-axis) increases after time for all dilutions of an EphB4 polyclonal
antibody (H-200 -Santa Cruz Biotechnology) specifically directed to the extracellular
domain amino residues 201 to 400 of EphB4 (SEQ ID NO:1) (X-axis). Because there were
no viable cells counted for 1/200 dilution (1 pg/ml) after 72h and for the 1/100
(2 ug/ ml) dilution after 48h, caspase-3 activity was not measured.

Figure 7 shows a graph showing percentage viability of breast cancer cells after

65 h treatment with five different EphB4 antibodies: (1) a EphB4 polyclonal antibody
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65 h treatnment with five different EphB4 anti bodi es:
(1) a EphB4 polyclonal antibody SUBSTI TUTE SHEET

w@ Rdwm26 WO 2004/ 024773 PCT/ AU2003/ 001209  6PCBAUS®}/001209
directed to am no acid residues 825 to 991 of the
carboxy term nus of nouse EphB4 (gift fromDr Andrew
Zi em ecki, University of Bern)6 (2) a polyclonal
N-term nal EphB4 anti body (N - 19 Santa Cruz

t echnol d ted t 19
A RO SR S SRRt o
BphBe (i ftiteon Br ANdROy Tednfiscki ﬁthJdéh%ﬂy of Béin}, (QZ)%“pdlflclbm N-terminal

ture EphB4 (SEQ | D.NO 1 lyc|
Rghpdeniibaly (BR8N Cieigéskinlog) Ll Gribe NaBTay) irst 19

a‘fjrhﬁg 64890t tRe E ﬁB@%MlJ KuNe |w}ﬁ&{ fs @iﬁ@l‘?ﬂg b8 thn@o acids residues
tyrosi ne Kl na domai n consi st ng am no acid

16@@Bfaqfetbe @@@m&p@ﬁﬂ (FIQ Ephixl) @E@gppbclomei BphB4Gperginal antibody
( Eﬂi%n %llﬁ?@.lshrﬁ)mgfy? Fﬁtéa_‘foﬁ:gg cal%g%; ?erlgi'irt\iaq corresponding to

|otec 0l 0gy) Speci rect
tpooennackeialsu Hemanhonaslshrgnframme siid nesd &0 1515 (1) 817@:@)f &phB4 (SEQID

I\ESQEF@QS@E Lz g’oto&)ah?“q‘%gﬁt(és@ G R go)}ogygggeaﬁcally

direttedto tHdlektrabdiubdn dospR@c athiroakdiyluel Zoed:di ¢@b dfdEphiBe (SEQ ID NO:1)

extracel | ul do m idues 1 to 400 of
A BE B Boh R Byt boga (Mo Sraa i aenoRey gfpt number
Bi'ﬁﬂ H&t’cl‘i’)rb @&fléﬂl‘?‘ﬂire@ﬂ%H't@ Ve xtrd @01yl d#HondHin amhh:ﬁr@sﬁh@é 11 do 400 of

stai ns dead cells Rat i os

th@fl ﬁ&éﬁg ) b>o| Is pygre eatechwith(luh %dﬂttsan %@FOék antibody (200
1%? lrrﬁ}‘,J lt}?etx’nesgal%%a’ witR lﬁry di iaft%r(?cgfns Akl Hatsp Jlog of nnstamed (viable) to
eat nment . ntrol f% dde

- no anti body a
stingsl (@neiable) ivete cattulptel fomfourdifferenOliquetsalf e@%h ﬁreaié\mfm Control

adde | emren a

et iepy A TR AR R TRABRC S PRI calf serum
adlded boghgdiuh. A08mplBarhadédsunt Blagtacolerio Itlm};e)l death effect of the EphB4
specifically rected t Xt rac IIuI d na'n

pabaigre) G e LA e S A ot s R T the
e'x&a%eqiliﬁmtﬁ rd%hv;afﬂ &ﬂnb%feégﬂgesmgga}mo&ﬂ IEt aB4 mqsl | mm\m:gIe) This is

vi abi | i after antibody addition o cells

demsns iR oN tl'rrﬁmmarﬁ%pgpﬁc%%ge\m‘g} ypadisr é&é&q%’r?é‘mt)m to cells
%’lrﬂ;vn i€ fHeldfund Rl hdrihal gi%@élh' Bt vy RES @xﬁéf‘fﬂ?&rﬁf@ﬁh cells rown in

otei ns were | nactivated by h ating to 55
medism i GHiktEoqpeplementt proteffisguere iract hates by hmgtgt&uoriiS C for 30 mins

(¢E§*%SIS oftnornal human ti ssues as indicated and a
PRI Ne col on tumour (Tumour). (A) EphB4

g;? |t gddwv?sﬁ_hégggug{; {%a@&sg&ga r&r%@ﬁ(ﬁ%rpan t1§)su|e¥ gsl %ﬁlcated and a
reprRsdritattal dolondufreat eliriéur). h(&%)@phBa@ﬁﬂtbml veds idertified using a EphB4

g?qlnjlggcgr@i g@b%ﬁgfz%%é éag‘ytgggfz%lptgplyfg S(JEEQ%H-,@ hIO dn)ected to the
éxﬁgéél"l@ia@‘éloméu{ HRirdef¥es8) t&RBEEPhB4 HBEIH NO:NE Predicted

8 icate gel. Sizes of npolecular weight marker are as

pepradein [ @Qﬁ@a@r@h@mlﬁt@mla}'r@wd (Bg&%lﬁassm blue stained
cﬁ.t?:'iq@:?t'é g@lg 51736 of ABRIES Q}felgthli] fha¥tdrdrd ¥ARdicated.

Figure 9 shows a schematic diagram comparing the domains of the wild-type
EphB4 receptor with the predicted structure of the slice variants EphB4v1 and EphB4v2.

Deleted regions are indicated by *.
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30 EphB4 receptor with the predicted structure of the
slice variants EphB4vl and EphB4v2. Deleted regions

wae@4iopdirzat ed by *. SUBSTI TUTE SHEET ( RULE 26RCTMU2003/001209

2004/ 024773 PCT/ AU2003/ 001209 7 Figure 10 shows an
expressi on of EphB4 gene and PBGD ( housekeepi ng
control) in breast cancer cell |ines NDA-MB-231
(231), NDA-MB-468 (468), Hs578 MCF7 and T47D either

;Lte ?&’%&;\é\%{{@w arée%%fegls,ll gola f { e F}%flgﬁﬁougéi@epmg control)

irsPeasticaficl kil BhdsacbadvB@3L mmmamms 68y BT¥ET 8t, MCF7 and
am no residues,é}Sto 400 EhB4é,EQIDN01) %r
T4ED it aaabestiy it/ W0k iign of the stripbamtibogy (Ff2U0 -Santa

Créz Bf&@ec{ﬁ&%?i)%lpk&mlgrdlﬁuea Mo E%%Eélu%ldbn% ¥mino residues 201
control EcoRl and Warker

tp 4001 /BpbB# (SEQETLY N.Qél)fqr @i}l@)(@eﬁe@equ@ﬂté@ tremteﬁé(@nsrol) RT-ve

PSRRI AFRANIANP o5 SHELL Rl opEFeand
Market2 1p8CaNM Hipaldci ds 10 of the target EphB4 sequence

(shown in bold). The nunbers refer to the position of
t he Figuradl sloiveksa sequérives ofpthe sis oli‘zpﬂazﬂplpg ptptides ($6@1 43 SEQ ID

N iR t%ﬁféiéﬁoéiﬁﬂm R G R Fop i B 8y amino acids
of Bl tﬁrO 200 gtbnce (mgb\% 1%M§bhl)t Tke ﬁﬁ)’ﬁBélrs péfbxyt(bl thepbsition of the
agg‘té%?qlg tF?mmre ?PE%‘* PR ésféffﬁ Eﬁgﬂ me‘%?{ Infjgured8)-

am ng_resi d;h‘s 201 to 15 400 of EphB4 (SEQ ID I\f\)
al on&iguap 13f1qyys B yRadreeraisian ssphcosmrarBigayabifily in control

c@l%thggate&)ogéﬂg Hith théle ﬁB@bJ)lyB@ﬂ&l'a@ﬁﬁ%dy (FES0-SWREaCruz
performed 1n du pllcate Fi gire 13 shows an assay

Bccrsqfqbalplqgg spercisicallyedirestes] to the extrsglhder dpragin @mlmcyrqsxﬁlues 201 to

D
csqkezu‘l fAlcahbll peptidesk tTests twere herfexeddoauplitate. domai n

am no residues 201 to 20 400 of EphB4 (SEQ ID NG 1)
al on®igurAb3 slrdws) arcassdyr eaipadingirelatibolkehela nf ¢cadspabe-Javtivity in

t. tall .(Ab.+,al ti . T
P sF R R bbb v w2 rphPE By SRt PRaf 0 santa crus
Btdté’d@ﬁhﬁldgblﬂﬁae@h@& 1m&teal&8 aly% Waﬁalrdmcﬂdiﬁalﬂ ?ﬁﬁlﬁ@ie/sglggs 201 to
treat ment _on_con nol a a
40 of kR @mmé\l ane, 3@“‘?‘ EO AR et W&d&y fy antikggy and peptide
cock@dlf g\ tﬁie@ﬁ ok e pe&iehddi i dublicdler ected to
t he ext r eI | ul ar donmi n am no residues 201 to 400

of Ep ﬁ@ﬁgv%[}ews@f tﬁgggﬂ bﬁ{g e\%thQH tassa? BHoRhed 48 h after

pepti des as 1ndicated S peared t
treatznard onSOnf st 8\@448@mpnghyerAbmﬂw1/aﬁ0@ dhlelépm oﬁté\SthhB‘l

B SL AR A0 ARG CAS i BB PURRMARY R0 o the

extracellular domain amino residues 201 to 400 of EphB4 (SEQ ID NO:1) with or without
5 ul of peptides as indicated. Peptides 1 and 2 appeared to rescue ~50% of cells from
Ab-mediated cell death.

Figure 15 shows an increase in the concentration of Peptide 1 (SEQ ID NO:2) or
Peptide 2 (SEQ ID NO: 3) (to 10 pl) was able to fully rescue cells from the EphB4
polyclonal antibody (H-200 -Santa Cruz Biotechnology) specifically directed to the
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Peptide 2 (SEQID NO 3) (to 10 1) was able to fully
rescue cells fromthe EphB4 30 pol ycl onal anti body

W@ kba2o4775ant a Cruz Bi ot echnol ogy) speci fical | pCT/AU2003/001209
directed to the SUBSTITUTE SHEET (RULE 26) WO
2004/ 024773 PCT/ AU2003/ 001209 8 extracel |l ul ar domain
am no residues 201 to 400 of EphB4 (SEQ I D NO 1)
nedi ated cell death and was equal in effect to a

SRR LB TR Bl N e o

deSRANA 7S eqEdd ihRffedi® 8 chitBRbiiSe oflPepialds BEAY b5 N@f3ach).
(Peptide 2)] that were able to block the function of 5

the Ig éwetkawd@ biedeb bh%@)(wé'dv&@ ut%gﬁ%}ﬁae&%%own as SEQ ID

Bi ot echnol ogy) s eC|f|ca y directe

NEX:2 ( Bepsidee d) an NQ@Ri(Prptide)dhetsverg rblego hiygk de function of

ORI YR 303y, Ay AL O

tSEQ eb(ﬁacelﬂ@lal@lO(Iﬁapamd@ r8difluetdil gnédd ofFiphB4 (35 BONE:1) on cells

L EHER £ SR A et bR RSP B8 P R FERA Ao srQ
Nl 0\ (Pepéitiel9)]idesighed didubrtteucoee deftidite BSAVV for (f&ehmemnewmg of
shown, 1n bold f ure 17 shows Pepiide. 7
RgRa B e RS LA St e R Gt T fiRiio acics T e
iR HpRB4 GRbieindeajulnad Whowasin ®aledont)n ef fect to Peptide

2 (SE ID NO' 3). One microlitre of the EphB4

pol y gianah7 v rride HEED 1D Padtd wiak UBleBb mlgﬁﬂ@wetzgws) from Ab-

specifically directed to the extracellul ar "domain

madiated palkdentieandwas eqrabinetiset tediepiide B(E5Q B NG 8)- @Be microlitre
og Q'Iewhﬁh% gbn%par{tlb%fi ?HJZQO rgynfgf Cﬁltz%ﬁt g'(x}og(r?gy) Egﬁlﬁ’@fl

pre-incu foget het ‘on ice for 2 1110
directad @Dtlrfeleuarmellnm dompir anifnogedidieesi2fl & 400-afdphB4 (SEQ ID NO:1)

ThE 3 st b Sl el R sedrr Bl P SR e on e

férPeh béfbte A dorOtoSe@uanee nidnoldet!bceld ifDa 34 piet MSiciofibreiplate with
6(3/pe B receptor 4 (EphB4). 20 Figure 19. shows a nodel
Lk OMENBA receptor with domain reglons to which

t he dlfferent pol ycl onal anti bodies 19, H 200 and
C 16flgmv a8 plasrs thgpgénearid srguenges SE Qellc QA1 is the

1 S BB SR o PR
( SEQFH?H‘N% 1) v\;r r@mS?&%ﬂH@ g‘i‘n‘Bg tgscreg%r%th &(Qagﬁlq‘gg’lons to which

varil a SpECl IC surtace protern orrespon
theedifferens p@lyBlonal adtiBodits EphBA-28) 48EQ 16ThaN@bkpn taFpeed indicated

fibrone onui orrespo 9 res ues
bl bR BSER, TR Bioh i B i Her P Be e d PR
coir@pohdld tolesiEues 2906183 §KE1ﬂﬂ34t(9E(D€BINmﬂ)S AR C)tsﬂeméﬂﬂh edgion
(E h 34 (SEQ I D NO 1). The transnenbrane donma @ b
(igF éé’ﬁ’a SPegfif é‘é‘"nf%fﬁ PEOtEAYCOTFRSP fefrefeg 7 P &3 95 EphB4
6).%) i% NG:he 1”It5h\éfffb‘§d>r&@tlk HRIA SRR 1 cERESpBRAOIIASsitQes 324 to 414 of
I esi
EphB4 (SEQ ID NO:1). The fibronectin type III domain corresponds to residues 437 to
517 of EphB4 (SEQ ID NO:1). The transmembrane domain corresponds to residues 540
to 560 of EphB4 (SEQ ID NO:1). The tyrosine kinase domain corresponds to residues 615
to 874 of EphB4 (SEQ ID NO:1). The SAM (sterile alpha motif) domain corresponds to
residues 904 to 971 of EphB4 (SEQ ID NO:1). The PDZ domain corresponds to residues

985 to 987 of EphB4 (SEQ ID NO:1).
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to 874 of EphB4 (SEQ ID NO 1). The SAM (steril e al pha

notif) domain corresponds to 30 residues 904 to 971 of
weEpihBa2473EQ | D NO 1) . The PDZ domai n corr esponeiST/AT2003/001209

residues 985 to 987 of EphB4 (SEQ ID NO 1).

SUBSTI TUTE SHEET (RULE 26) WO 2004/024773

PCT/ AU2003/ 001209 9 The pl acepents of these domains

relative to the EphB4 am no acrd sequence is based on

i nformati on taken fromthe nost recent report from
Thelacaperts of thesdemaips rqiﬁl\@dzﬁeaﬁpi‘ﬁf%éﬂmnq gcid §eqysEgs is based on

iBARatidh M&ﬁ Jgﬁ ﬁ@m@é reéénrt $8pob O GRINOB L ASsi & niiriBer

sequence kely to be am no aci ds residues 16
NR)_OM%f Thé - mm@depnm to gl gemmnaldirg) 19 apniao @cide of the

s%l%nuteln%) \ggﬁhsls ﬁikerl tl’?e ar{u%otagi%s %éégcg%}s 3@ 341(?fstﬁe g’l%ﬂﬂ"e IiiphB‘l (SEQ

anti ody I'S specl rected t
ID@SD:d) EBhe2D 16 hmtlbcualy 1s)ﬂ1raphBtb thSEQdime N@ass—:) domamh ghe H-200

X ceIIul mai n he I
SR AR AR BEAETAI 15 00 SRR EBGoNA0 P
eR@EBAIRE dBinaih éfﬁﬁhllngehelays{eﬁEQltheg\l@n aha thelfsiogaeibntdomain.
include the proposed epitope sequence and a Peptide

10 ( $Eark Bo MwWsld sdqientdeiof B Pepedear (SEQUD MOk ) Awpighéditodnclude

(D) which carries a charge in thi e
tli\ﬁspr@%%% PitOREISSAUERe AN Fé@@%ﬁ%%ﬁﬁdﬂ Whigh the amino
aﬁ'd%ég@fta@ (B9 W(Hi@i dArdds'dubhhtEelin %9%1@9‘?@@ sdilenceliB Bubstituted with

rs and the sequence in d font refer to the
apowichdrged eminoasichwitha samlwxdemhmestrwatre Aspegaise (N). The

n%;-r?nte% d the's ﬁ d BDHERRE ket ThePbosttitn SENEM R kcidsin the
Ir aspe e present 1 nvention provides a nethod
1ﬁanuaﬁﬁth¢tomQ1cancerous gromh of a cell, the nethod
conprising contacting the cell with at Ieast one

anti body or an antigen-binding portion thereof,

wherein the anti body or antigen-bindi ng portion

Dérnailedidescrigtionofathecipivieationt ocat ed wi t hi n resi dues
200 to 400 of EphB4 (SEQ ID NO 1), 20 or a sequence

at | eRatirdA%peP iRl AL hvahtidraRolidR0 Ymelledd fog athibiting cancerous
thereto. Pre erabkﬁ the antibaody or antigen-bindin

gyowth afip celthe atethndhepmprisingcofaching ghe G ariyatipashpRe a0 rtibody or
aﬂecx‘f‘l'hgé{'?ﬁmd?r%]pctrﬁog it \ﬁ?&% tfleQ'ExQﬁJ lyl}panﬁ n-Qllhdf?hg portion

sequBnce at 1'east 85% preferably at Ieast

theteofttiindd totanepitope loveted withét eesislyiey 200 taéd0@ af EMSBQ IDNO: 1),
P RS S S0kl SRR, AR,
aNGbod. y) or atigan-Pmding) pertioe tiadredfdasds tBE%epgDpé ]@pabdi yithin residues
AT TG b RS D s
18&&1@1%&%?(5 Mf)st%@@f&gab(ﬁﬁ@ dnBbodor dntigemitending pbriiby thereof
kg%ggg}ahggﬂpge ]ggelﬁgg Ertm }eg utes!] 262rOet8 f23(5J ofegp%\Bqlb(g%Q IDNO: 1), 0ora
sequence at least 85%, preferably at least 90% identical thereto. Preferably, the sequence
has a substitution of amino acid Asp (D) to Asn (N) at residue 226 of EphB4 (SEQ ID

NO: 1).

The antibody or an antigen-binding portion thereof preferably specifically binds
to a polypeptide having a sequence consisting of residues 200 to 400 of EphB4 (SEQ ID
NO:1). Preferably, the antibody or antigen-binding portion specifically binds to a
polypeptide having a sequence consisting of residues 201 to 245 of EphB4 (SEQ ID NO:
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to a pol ypepti de having a sequence consi sting of
resi dues 200 to 400 of EphB4 (SEQ ID 30 NO1).

weehezand y, the anti body or antigen-bi ndi ng ppet/AT2003/001209

specifically binds to a pol ypeptide having a sequence
consi sting of residues 201 to 245 of EphB4 (SEQ I D NO
SUBSTI TUTE SHEET ( RULE 26) V\D120004/ 024773

PCT/ AU2003/ 001209 10 1), or a sequence at |east 85%
referably at |le 90% i dent.i ca heretq.. Pref |

19198 2 seaenBrRhyeask ﬁthE;éFﬁng ﬁt&%b%f arfifelhecia ﬁ%%f%’ly' the
REBSLy §rounfigPebirRieit plBon apdditaBy bR USAHEI iShd

aof&?dé,si dueg 220 ??%4400ny h§4y S%%Oﬁl DgNé%)@%ﬁ{l orvrm;iga

seqpneneansisting peresidugsz0 ty %‘f %frEmh(Bﬁ QUIAN: lgap,a sequence at

1&9?8‘5%,%?%&&95! Rt 9095 1dRhES by MJSPFre@&BIBl?,gW aRfibRly or

anti ge i ndi'ng portion thereof specificall inds to
aatigeri-Yipdingi phetiomthierspf apesifirain bimds tonpolypeptidediaving a sequence

resi.due f .
BETHE -&F b Q2 ol BEIER SRR NG, Nrbe ffeayBfedat st 5%,
preferablycatlleast@Zeidentiédl diezetabPyeferably, the geguenee hasa substitution of
substi.t yti of Lno acjd t a
<R it AspEOLP Assrinh X e R2RE; e GROTB QN Mgy,
ptr&f@ra.am; leyibeay a%ramﬂgﬁfbnmiﬁgi bﬂ@i_oﬁ@héx‘é@ﬁ_?_istafp@l}&ﬁfnal &t
a poJ ycl onal  or ocl onal ant i body. e et ho
%ﬂf@f’é’ﬂéltﬂ%?b%%u?}fesm?%ga r?éefa@ﬂweatfltseﬁ &R ot ofie el
ant i adYn@Bodri 8 Pekbdi Ao RA6H tiRedt PesreRblyREGEAR) Binds to a
specifically“binds"to a génsl(?/peptl de havi ngqya sequence

(2 (2

patypeptide hasng a peaveneetillgas eaeferabbuatilepsh?l’ idenfigal to sequence
SECHETER uE A LA UBGRhoun AR RN GO o0,
rédues @02 445 of EphBU(SESHD NO: Noresiidues 22btiod4é of EpliB4 (SEQ ID NO:
44, of . Fph i nd nesidues. |
SIS SRR SHO NG, MR R0 e
aS REtBAYE prefdrablgas lea@ 30, idestical @irksidads 200 as 4006F%BphB4 (SEQ ID
\ o] \ ¢
NS yesthes P fo ot ER P lpetp ek Bl resltines 729 Todet £ Eptib4 (SEQ
IDN@dll)%? redildiel 220244 30bf EpBM(SESER N@Q&Wef&)bl? fincludes
residues 220 to 230 of EphB4 (SEQ ID NG 1),

pebyPeBtidpyariantrchayingsat lgast oprepbridation delgiion gsadritipnaf particular

AERThS000, LI QPG 0 b s

partiduiamlysif thep rethinngigenia prepettins. Fheingtance the palypeplisle variants

RS At D0 DO S S B B

anéf ad solubilitygeni ¢ properties and to inprove pol ypeptide

production and/or solubility. For exanple, antigenic

pr ediFet example, agtigeic pregiieionh proghms heggesathgetheahhrged amino acid

aci 25 D al.so be inportant.to.the, epitope .
R i 2 e b TR T s o P EHOR 88 e DFly ettt residue
1§ BRULHGEEce. PRIPHIAE 1 TdnkQihgi T aiiih &did AaRidiRs 320 & 24e oF Hples4

220 to 244 of EphB4 protein (SEQ |ID _NO 1) was ,gesi g_ntﬁd
pretein{§E@APANOilnwes derignesins imtigatedin Higuig 20n Pgptide 10 with a
substitution of Asn (N) at residue 226 of EphB4 protein (SEQ ID NO.1) was also
designed as indicated in Figure 20). The amino acid sequence of Peptide 10 and Peptide

11 is as follows:
Peptide 10 SEQ ID NO:11: AGSCVVNAVPAPGPSPSLYCREDGQ

Peptide11 ~ SEQID NO:12: AGSCVVDAVPAPGPSPSLYCREDGQ
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substitution of Asn (N) at residue 226 of EphB4
protein (SEQ ID NO. 1) was al so designed as indicated

w0 mooogurre 20) . The ami no aci d sequence of PeppdTauidd3/001209

and Peptide 30 11 is as follows: Peptide 10 SEQ ID
NO 11: AGSCVVNAVPAPGPSPSLYCREDGEQ Peptide 11 SEQ ID
NG 12: AGSCVVDAVPAPGPSPSLYCRE SUBSTI TUTE SHEET
(RULE 26) WD 2004/ 024773 PCT/ At2003/001209 11 The

si de _chaj ns, of and, Asn are ve S

Py oA RSB ne P RDeT s ASha YRy a AT AL kR gR G Asp is an
ahdind OB GhaAgREERGI\RINE LRphGesdy AhArBed agirt 4l & a neutral
neutr al one. In a second aspect t%e present i nventi on

o8f-so provides a nmethod for inducing cell 5 death of a
cancer cell, the rret hod conpri sing contactin Grgﬁlal‘iEh cel |
wi thIag secendiaspash em@ﬁeab@ye@ﬁonaa%wamow e é»r inducing cell

d%% QR AREE&L the cHho 'fcg'%\#aﬂslgg Rbhd Rk cADHitHSR feast one

ing portion t to an epitope |ocated
anfibdd ynorrarsindiigers-bir@iing portllOO tlaﬁfrECEpWBarelr( tBEantiippdy®r anpfigen-

n&éﬁ% ane ki ﬁe GeFoid AR ?e@ %?fog.;t?%e thin petks)lciél%9§60 B0 of EphB4

reto.
(SHQ [ &NO:Hi) retiargqurocce atdaaﬁ BE&% qm’efebabtyi st least aﬁl% egérttizplethereto.

ocated .10 wthin r es..201 to of, .EphB4 (S
FRE by, el oud BT TG PoRan, horgp BT 9 Rope eated
Wigas kesRR%s QdEfthS ak Epher (SEQ IDAVef e)r aid uéﬂﬂ@ aawalsm%/

or antigen-bi portion_t her eof

pPagferabhie lesebd ﬂlcwltl?ﬁl therete; E{Fé%raélz'oﬂleénzﬁaémr 3abigep binding
()ﬁﬁg tthreoE\Qndg- )o arPépi 8§ RO RAGHiIRR rbfdinds 2858 I\/2b44 of EphB4 (SEQ ID

pre erably at east 90% i denti cal thereto.

NiPelf earatsiequertch et laaat BBB dyrefarably et lgast 9BTridentisabiberato iMost

POEEBY Pl BRI R RIS 0 et
withis tresifiods 22(toce paBplszmsﬁQelasmogo)é/m denquince at ldaetr 8500
PRFEORCE 1) G R e Pedrb s e R {lfion of
ahlhdetid Wsp (DNtoaAdrh(N)dt esRet226 bEERHBISEEQ IDI’N@nI)l on

provi des a nmet hod for treating or preventing cancer

i N a 18 4hhied hspetithe PRdsbitdnegitiphipsovigeddliethositfer tragirigr
the subject an 20 effect%g anount of at. | east 81
PAFHENIBE GaRSET P Sibiery St BF AR SEMBEPE A NERESE to the subject an

e‘ﬂ@&fﬁz' e oPRHIE RPN H1tibBAY bE SR Akt REALIIEAIRE Poktih thereof, wherein
thereof binds to an epitope |ocated within residues

thoantibedy 00 antigerdisding gecsiarshriof hinds by arpepitapgderaiedayithin
i85k 014 O FERLBPKchip N3l S0l sy o
1¢dse9(l%>fdenhcai dlsereto. ﬁ’refapblyotbe antbedyeor anhghnﬂmrrcblsg gorsion thereof

tis hdnhledt lopRe 8B vrsrel D1 ARG, ora
sbdaineé ot leldt 85% parbieyably hiclest D% ddintical thereto. Preferably, the antibody
or antigen-binding portion thereof binds to an epitope located within residues 201 to 245
of EphB4 (SEQ ID NO: 1), or a sequence at least 85%, preferably at least 90% identical
thereto. Most preferably, the antibody or antigen-binding portion thereof binds to an
epitope located within residues 220 to 230 of EphB4 (SEQ ID NO: 1), or a sequence at
least 85%, preferably at least 90% identical thereto. Preferably, the sequence has a
substitution of amino acid Asp (D) to Asn (N) at residue 226 of EphB4 (SEQ ID NO: 1).
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or antigen-binding portion thereof binds to an epitope

| ocated within residues 201 to 245 of EphB4 (SEQ ID
wOi04024770r a sequence at | east 85% pref er abl pCBEAU2003/001209

| east 90% i dentical thereto. Mst preferably, the

anti body or antigen-binding portion thereof binds to

an epitope located within resjdues 220 to 230 of

EphB4 (SEQ ID NO 1), or a sedt%nce at 30 Ieast 85%

preferably at |east 90%identical thereto. erab

the degeumsespagierRblkselestert B e P“Hﬁ?li‘ﬁb?'t‘é‘& 7£§E>“(’ er,

&‘tﬁ@ Barld, bBivel &RbcliBladd& RhceERBRA aRED dJari¥cardder, lung cancer,
UBST| TUTE SHEET (RULE 26) WD 2004/ 024773

nRGHoM Qomblmma lewkerige The method prefaralil resyityin the death of a

c%%k?gﬁﬁﬂtﬂé e group consisting of breast cancer,
ate cance r, bowel cancer bl adder cancer, colon

Cancﬁr( anc% GA ?Qct%?ﬁ%q{w Bﬂgh&‘ﬁﬂsﬁﬁ"bwd er éﬁ{m%of 1dent1fy1ng an

euk y resul
agmttvﬁec}deﬂmts@bn@rowo,\eth afdad dellj hhetrﬂmhcgutqramsmgaqsmsmg the

as t. of, the | nt.i on [ QVI
<Rl s AERanpPr b AS ERREE B AP gt b InPER G 208 o 400 o
EpHB4 (SBRVID NCRY br @ieqaexﬁ‘cebt leattl88%ptdierdbly b piabti0fidentical
assessing the ability of the agent to bind to an
}EEWB4 pol ypepti de Mﬁthln the regi on of 200 to 400 of
EphB4 (SEQ I D, NO 1 ? uence | east 85%
pr ef & apreferzed pmhe m@?@% the ee‘avn' tﬁ%&e@f inds fp quyepjtope

BhafrRl WA thif rERLi00 toaﬂ‘oo bhE hﬁw(set) IDWNOtrageqherit Afigast
to an epitope contained hin resi dues 200 t0 400 of

S%hmfe(rgggat lgaquéo%)lde@}ca]athg@@ direterahly,|theyagent Bimls to an epitope
cBREIEl 3lin Beid R 901 B LAENBABEHBANE) By oty R BEAY aH least
con

e agen to an epito ai ned Wt
86%spiterabl® @l lenst 99%S derticElpthBretd. SEe;fera[blw@e antibody oa antigen-

bfrﬁgﬁf F%rglloattheéggfﬁbdnd 8% e?r £l elroc%q I wh witl l eeasllS ueg 90f+o 245 of EphB4

or anti
(SEQ I nad:ng, cﬂarsqu& hﬁé&;@ﬂS%} pfrd&r;ikﬂ)y aﬂe@ 90% ﬁ)daeritma:lethettéto

Mﬁthl reS| es 2 245 of E hB4
Mot irdugiantle sgei Attt S53p BrCREr BT AN BaSpes o 220 of
E'tpﬂgmsg@tn NTRMEIR a sedRbite RNEEETD prefetdbly Agest 903 mtsmcal

0 an_epitope contalned within residues 220 to gSO of

tlE;sﬁthl Pedemgblypthacequgnee bps asubsBipdinpef aminaned Agp ) to Asn (N) at
&;eemkgkgpﬁgt esip R@Y4y dentical  thereto.
r Y,

erab e sequence has a substitution of am no

aci d ﬁ%@?}ltﬁn.@e% a&@grﬂldeg% 5 k Q}éﬁhggcﬁbgtheﬁﬂ&ﬁéd described

( SEQ resent 1nvention also provides an
abhgent identified by the nmethod descri bed above. In

the present specification the term"antibody" is used

int m&mmmﬁsp@émmmm tersp@ohbod:)alm ysegguéhesbroadest sense and

sH%ﬁlgciang g%l'efrfa %%ongc ona ahtlgocllg , PO yallon;?lnt B3 1'es?,smultlspec1f1c
antibodies (e.g., bispecific antibodies), and antibody fragments. The term "epitope”
refers to an epitope region of a polypeptide that is recognized by an antibody or an

antigen binding portion thereof.

Antibodies refer to immunoglobulin molecules comprised of four polypeptide
chains, two heavy (H) chains and two light (L) chains inter-connected by disulfide
bonds. Each heavy chain is comprised of a heavy chain variable region (HCVR or VH)

and a heavy chain constant region. The heavy chain constant region is comprised of

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

25 anti bodies (e.g., bispecific antibodies), and

anti body fragnents. The term"epitope" refers to an
wepitope7s egi on of a pol ypeptide that is recoghPCrat20®$/001209

an anti body or an antigen binding portion thereof.

Anti bodies refer to innunoglobulin nol ecul es conpri sed

of four pol ypeptide chains, heavy (H) chains and

t wo Ilght (L) chalns |nter-con ected by disulfide 30

bonds. Each heav |s C sed of a heavy c

three Flgma@sf Qj{l ﬁl—[% logigﬁbalg lﬁé%mgn?ﬂﬁlfﬂfﬁ hgtpl? chain
vaRRSIE f&fliod @LHVR or V) da%axv t Chdth Roktattirégibn I €8 Bghtich tant
conpr?igté% G Ror Vel cha I%%ULE 2%1 np o BghticRain constan

regiom jsgRuPrEedeivmR SurEngdi J0w Viand ﬁ’rle@gmwhée fueihyer
%v?&éﬁ 11(1?6'?1'8 1'c::ﬁ§!)1f legﬂla(lﬁm térﬁleQQBH{#léﬁQTt% ?ieléér&lﬁlhng

in varla lere CVR or VL hai n
regmm (@mR)r mgarmrseﬁhelth regmnscﬂh%am wonstomserved definard framework

n? u(:,F?ﬁdEacL W1%n gl d ?/E:g ccbm ed -gpﬁlrég_bﬁgg ajy& fgﬁm,nﬁrﬁﬁgd from

sub ore
ahyﬂ@tetﬁﬁmailblcatbpxy-tt(&rrﬂmnt in mhfqaﬂoﬁnvﬂngacrrdmy FReCBRii FR2Z0nGDR2, FR3,

C&gﬁégﬁ@ (CDR), interspersed with regions that are nore
' ed, ternmed framework regions (FR). Each VH and

VL i osed of three nd f our ... arran
Y gamoned ol P PRy o PBRROT B e cartbody
t)ﬁhdrpWaE‘Gséar}de@Em &8ss t6Rd or b fr ts 613 antBBRP thdt Rédains the

The term "anti gen-bindi ng portion f an_anti body (aor
abihr'%pt%ﬁpeﬁﬁﬁlb’o}é}yd foapantigennihhas h%qu@mféﬁ@&‘ﬁ aplgeaylynding

fﬁrgcugﬂ%f ol aH@E@dgf Jaﬁ%@‘f:@ﬁérn‘?éd @}r]frag}héﬁ@ d¥a mﬁtengtﬁtaaw@dy

specifically ‘bind to an antigen

Examplss @ﬁbmdmmfregmnts ercoppepsgd witiin dhetgrm ' @mgemhmdmg portion”

P A0 P REELLIR, R TRl b o v v

VeHh timpracs €A dointdinsy (it) e (4bOR fnagment, g divabent diaggepbednmpnising two

tih b .t t,
Fob 0P R A el R RSB 4 g rpgmen
candistieg of diReTmHNEd CHI1 Hoainé a(h:) )aZ?vfffa?-g@l'ﬁﬂﬂ t:ons&btllﬁg\biﬂ teML and VH

AT e TR b 4By e R oRrep 1) St of v

dohRHIRRG VLC@&ﬁhﬁt@)nSth(w)taBQSo\l/ﬂe@ esmBldmedeiray B@terrﬁhﬂﬂg fegion
Fv fra ment consi stin VL and VH donmi ns of

(SPRY| Euréhqw@re, ahhgtrgh t%e &yo dem}nrﬁ ofifhe v fragreent, Yigpnd VH, are
c&@%ﬂ%‘%&%‘aﬁitg én gfth m‘i@ﬁ&h NasirlY refonbinSH AL A4S )3y a synthetic

ement arity termmna@
lunkgn t:hat a@b(eézﬂﬁe)m thluﬁ mhétf mmglaptdtgughamha whigh the Yii ansl VH
are cod

ragﬂxés pa1{ ﬁ) 2 yrrgglho%)é/alené‘ rﬁlggcules kHOWP 288l ?encan ma@ﬁ 813@8), (11).
Sayh ﬁngl)éthhﬁtdnﬁlboﬁﬂeﬂkterali)m&l’en@éthm beentérapadsed bethivaithe tasn

a single protein,chain in which the VL an H. regi qns
ﬁmaentg%nqhgs ROFRAG O5FRARREY o e LK %m %C\f??m@frfgogle& such
a6 BRbBdfeY of Bfdbviifed e aldolehkompassed. Diabodies are bivalent, bispecific
antibodies in which VH and VL domains are expressed on a single polypeptide chain,

but using a linker that is too short to allow for pairing between the two domains on the
same chain, thereby forcing the domains to pair with complementary domains of
another chain and creating two antigen binding sites (12, 13). Preferably, the antibody is
EphB4 (H-200) rabbit polyclonal Ig G antibody, Santa Cruz Biotechnology, Santa Cruz,

California.
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Such single chain antibodies are also intended to be

enconpassed within the term 25 "anti gen-bi ndi ng
w@oootiops173 of an anti body. Qther forns of singlBCT/AER03/001209

anti bodi es, such as diabodies or triabodies are al so

enconpassed. Di abodi es are bivalent, bispecific

anti bodies in which VH and VL omai ns are expressed on

a single polypept|de chaln u3|ng a linker that

IS tQo short | I ow f pairi

doraiereareterbD: e BOERdY 2 ff‘ﬂ‘é‘?‘g‘WFW\t’\ﬂ%ﬂgﬁ Piggent hereof and,
PAPHRIAE, {sQelRdded (M MoRBABALR ARAEI¥% HIFEntthe®df which bind to
anot her chain and creating two antigen binding sites

appitopayithimyresidnet0) to ApOTERNPA SRR I3 Nl pria paqusnep)at least
%P fetf }%Pie%{@b% 19e1§ﬁé%€¥b‘?@yl?re§?amlf‘ theé %nocl%rba_\ll_ Igntlbodles or

ogy, Santa fornia.

f@HEEﬁtS(tREJEEf Gigy torna mwecmlw 3esmrp/s AR eRa5 o6 EphBd (SEQ ID NO:
1@{?%%;%@1%3%{ ﬁ?%%s} Eéggf,epar%%h{bkﬁggtﬁ?és§9 que%%%lcfﬂaje a'ﬁr&%&@l’y the

rcalarly, Ts <ol
rhsrariomahadibodieb oafregroeads derarf bindagrmarepiopéiethof residueh220 to

2 REEphaBPOTBINIAS, ot X aleE b iees Baf Prstidetty gt st 0%

1%&1‘(:&1&&@&};6 &H?ét@a&t Ergﬁ%}%ﬂedﬁ@ﬁdgt@ial iﬂtfbbtdte@ to;'] Hﬁgﬁfﬁ% blhe}dteof bind
e nonocl onal anti bodi es or s _thereof bin

t 81 PO iGB e eI BT PP PR BIRICh A bR porieRipt least

t REstDOFSAHONGEhatetd. CORE ﬁ)’f%th@é fueh&@iaX aat
Ieaglq;fera ?denilcz theretoe Pr ef gf o °

sHb et Ansino PHOdBUL o ATROR F Rk of BBNBA(SER B0 1)

epitope within residues 220 to 244 of EphB4 (SEC%
NO i a fienthex agpent efibe intenfien Sergswrrovided apupfigd HphB4 antibody

vld%@hc'{) n%goc%’ é g&?f}%figzl ﬂa@ %&gu%tat RL f8§%§?£1¥t1c§g&erfso1dltl%s 201 to

rmnoc Oona |1 es O nents t ereo
245 oEPpHRAISEQIDING: T)epiettmady atzleastt 60% 3denticalfp B4 iSROL 245 of

e e B0 NRT R o BT hec PR R O] BRI Bl pelypeptice

Haghgan seytisice bukm 185%fid &iticaltoaedi dued2p0 (@44@ Eﬁhﬂtl (S9Q 2 NO: 1),

resea%k*y aiteash % BREr o aias Ao pkbol B SHQUPRigy. The

;J%&Jf@l%é EpRBi BRshody Wit ehabldy Bidds ta polppépfﬁﬁﬂ{ak/ﬁ% d"s’@d{h&ﬂ:e at least

sequence at |east 85% identical to residues

8§%5dgmt1cgbt|q>gg31(i%@2() ty RS of BphB(HQIANG) 1htpr¢f@3§{y @é@/aost 90%
q%ﬁll lesn!l r2§§ tcﬂéﬁ%%f %?gxll?ﬂle % I% Rb: 1)5%% J‘t&%ﬁb’l)p tljl\l.q)resent

era pur phB4 anti body binds to
1pvodr5tlpa mw\dées mlamfmgi Ephfidgatihedy whichdirglds tgB8epiiepe iogdﬁd in

T N e

tBélﬂre@éntEm}‘eBﬁoﬁ PEcRedablyNiindsltp.a pbigpeppide havieg alpbddution of amino

Lpentd Sasn BT byt ol RS B NGE Ry S SFarapy. e
pl3ie@ EpEBH BAtikcAd@s h Bhd¥Ocloddl anpbeder abl y at | east 90%

identical to residues 220 to 23 of Ep |.D .NO
1). Ndederst éf“é‘?oéliﬂr; Iantipodyy %sstgﬁg herein 22 ers to an gmbody obtained

from a population of substantially homogeneous antibodies, i.e., the individual

antibodies comprising the population are identical except for possible naturally
occurring mutations that may be present in minor amounts. Monoclonal antibodies are
highly specific, being directed against a single antigenic site. Furthermore, in contrast to

conventional (polyclonal) antibody preparations that typically include different
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i nvention provides a purified EphB4 anti body which

binds to an epitope located in residues 200 to 400 of
weEpiB247SEQ | D NO 1). The purified EphB4 antibOO®U2003/001209

according to the present invention preferably binds

to a polypeptide having a substitution of am no 25

acid Asp (D) to Asn (N at resjdue 226 of EphB4 (SEQ

IDNO 1). Mre preferably, th purified EphB4

an ody isS a npno nal .anti bod The te .
o Hories remtehaBUGer Rt BTG (PRper o hygongslonal antibody
@aﬁéd@&mgamt ARG deterBiihant BAPKY @itigen. Dhe ﬁMH&Iea Mirioabdlynal”
honbgeneous antibodies, i.e., the individu

Mt sharagmiefi tae h@tﬂtqﬁ*éf 25 5pL &PF%fr«ﬁdafr@n@éehft@a‘a%“Y
h%%geﬁeofue oPQBELRbeariBboHled! dn lﬁgotqeweaﬁmemg @éq@mg
e present I n mnor anounts. Monocl onal
papdudiiod |0é theangibody binhyy pprdieilar wethod; figr enaptle e monoclonal
aﬁgg(%&g ttoebesdsp \PlrfaBdh g&ﬂ’vﬁ ﬁ{ tp?re ehtly Qﬁﬁcgﬁ)ﬁ\% gb Phade by the
con convent'1 onal ? ona ant
hybspamatiethsd, idoktted frpmgaiagy amtrhnldgrde)rme‘sf areay be made by

SUB T{% /g %@%{SR%% %ﬁe%\@é\geségc g{i% égg%rg not restrlcited to, the

hgbfilleme técheliRjue (1), tha triont e Richrd§es the lRanin B-'melcb b}/loriddma technique

([kaniiht 5B by S Tp e 5 BrotF Rghan TOTaF ARG pges 16)

I& Q&Blﬁ%ﬁ q{urﬁ’aiméeia%éﬁ&l&ﬂﬁ%ltﬁ)%dhﬁ cRgbORrRELEH acfcb&lfhg to methods
subst ant i al é béonoﬁeneous popul ati on of anti bodi es,
n

depatibed im b pa of yehchuthe eptigi depareptipnanddatersnses cited
BRI RS TR e
ewpxtehsm@ecbméimnt humeme antitodiesand ieethedseof synthigising the recombinant
}'1u¥rg: Ia(rj I%g?dlgSEt purﬂiern'g%?el 91%%%&)&! l{LPrrrqurg g@?ﬁ%ﬁ%ﬁ%@proﬁwe&l using
tnegeni catimagusthg| fﬂt:daxadfple tmulhmques destritedsh b ieg yLH (Supp 4) 47-

b S “iHyBt Pt P ey LD S e e

cERWhhyBIrdodea® t echni que to produce human nonocl ona

anti bodies (16). In addition, humani sed nonocl ona

ant i hQ@iols pRBdes RENSH ﬁ{ ed aﬁc‘{ﬁ%f Sbdnge tifedITBE thedFoduction of
descri bed |n us patent 090, 382 of which the entire

pebrslanapantihedignavhie @pé%ie&o Pl BeEPtids bawing ageguence comprising
éq&&rs@@? Fc; Aﬁ)? o %bﬁB@(SE@ﬁ) Rieey gt seﬁﬁé}l\éb Q?ﬁasct%b'%?ﬁe@erably at

expressi ng recomnbi human
least QQ%JUﬁeegcaé ﬂmﬁrﬁ-’et Fouigrodfictinprfis ansibagiesteariose batianimals can
e E
be m r<]=:dat> 1}1139%; \zith LEI’ ﬁ’lg@ ggﬁ%‘g or E@Q % )%Hgﬁ{i]en%?%ment
buand]go 4 mltaeieanxpher Bexﬂibie qaresrsd:es mdmhiedbutrar@obhmg;y&& BSA

Supp 4) 47- 50 hJg bod t
b BRas o algriah e-H B R brgi SBishb ST BRI, ThY
(PRyrogRBuliMAndREA @ame&umxﬁelﬁumm The Hdseardifrial i¥gprefatably

be used for the production of
immunized with a EpﬁBE polypeptide comprising residues 200 to 400 of EphB4 (SEQ ID

—d )

NO:1), or a sequence at least 85%, preferably at least 90% identical thereto. Preferably,
the host animals can be immunized by injection with a EphB4 protein or a polypeptide
comprising residues 201 to 245 of EphB4 (SEQ ID NO: 1), or a sequence at least 85%,
preferably at least 90% identical thereto. Preferably, the host animals can be immunized

by injection with a EphB4 protein or a polypeptide comprising residues 220 to 244 of
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20 pol ycl onal antibodi es which can bind to a
pol ypepti de having a sequence conprising residues 200

wo 0004024705 EphB4 (SEQ I D NO 1), or a sequence PCT/A®28B/001209
85% preferably at [|east 90% identical thereto. For
production of the antibodi es, various host animals can
be i mmuni zed by injection wt EphB4 protein or a
EphB4 pol ypepti de fragnent boUnd to a suitable

carrier. Sujtable carriers,.cap_inclu but, a ot ..
Eph iR (P NN 053 Seibtsnia \GRT St by ot gl 0% Rentical
thesBoh MUt Eféﬂ&ﬁbl yhebestamifals csMbe mﬁahlammn]e&iux with a EphB4
(Thyrogl obul i n) "and RSA (rabbit serun1a|bum

PROISIN Qi1d n@éypqpélds FETEBTiHBE yesiquera] Ped0 of ERhlE @)E%P No: 1), ora
%ﬁ%le%@f%tlé%%S% 'H}Efe?albﬂgatr 1653t e ?de%ggalttﬁ’erégonéfferﬁﬂg} Bt‘flle sequence

or a sequence at | east pr ef erab é

has a bidmtitutdeoefiacdne pddAsp K} tetasn (Phet eqsmbde;226 OE FighB4dSEQ ID
?als can be imuni zed by injection with a EphB4

pro ein or a polypeptide 30 conprising residues 201 to

245 . , . S n
5504 SUSTEF Bar ot el Biyssf bR B B s et
VRriehieadjbl ynts tdrebenstl tca'nicmalsesthe amnhmol aginahiespehsebgepending on
I njection wth hB4 pro .
che s sty Sedn e BabeRigt ke o &R GEREds pagincompleto),
n{lRéﬂaE%fg@Quc‘ﬁ@s 3&9141&1(1247}%30)853—/ sAk2E0:2408 dd3tancdsbsulch ABHysolecithin,
D NO 1? or a sequence a | east (g%% &Tef rablg
Phirors 28ly R FABRRF BEPEdTH Y SPBlsianse INFFQPNER petgptally
uQ&ﬁI h@AhA BBV LR sk ds PR3 €Ikt OL & (BOT)Whi I'l:’o'i?fyneb.act‘erzum
EphB4 proteln or a pol ypeptide conprising residues

ngtozm oApBbodies shimtibpdragmeniomay)be pypducedda dargpamognts by
%%ﬂ?rtd tgg-lﬂlqtp Egegeirna&t!hgr @gsué @ﬁﬁlre B0 %ar gleﬁléé 4 E?ﬁ*l@ﬁfgr) and

era sequence as a su Stltu
pacifidd Asipg (aﬂ)mtycrohgnns(d\l)ch as prcégndM@gZQrangflnEMaba) Psen G (eg for

ffﬁ?@‘f'\'gaf e FERRCEE IR T IS IS L 232 e et

' d. h

¢ espnlebte AE e B R BN BED pRE AR s sabger-
bh&Hlng'\fJ&ti?oﬂtthétl cah bed tha,pofyepdds hidagplseji@enanebmprising residues

ZIH&;)? |Ogt§§%§ﬁéﬁ&@n§gﬁ:)\fgreals%g§¥r§ﬁ@g§ l@g%‘ Brse?grably at least 90%

idoFtRhIRAER. Mhe aRlBERBINGiMRO RS of ROAMBRUP PPeferdBRLihEaEes
oi I enul sions, dinitrophenol, and potentially useful

idighmes akiiesidnat 200404W ofEnbRdi(PFQID BP:Hert @ seavensart (Bef5%,
pPétE gggi :}fna@@@dae{aem PR ﬁpr{hsvamg,ome%ﬁn%wy ARSh B clude an

nts e pro uce anount s
astlgerdbmdntgepmhmq thes cardgind to epoliyeepttdeskwmg:metquexece@pmprlsmg

r%ﬁ‘ lilEﬁl {({)%8 8{1%%4;%3}1;%6 é%(g?ﬁmzléﬁog% ’&:(Ia' ue%léé Libgd S%Q&Qferably at
18d3b80% identitad itherélo( Pgfetably, thahntl\lhids')fr meMERnHVE’EEEEimgen-

ACREETETRC ST TR TN TR
220 to 244 of EphB4 (SEQ ID NO: 1), or a sequence at least 85%, preferably at least 90%
identical thereto. Most preferably, the antibody fragments include an antigen-binding
portion that can bind to a polypeptide having a sequence comprising residues 220 to 230
of EphB4 (SEQ ID NO: 1), or a sequence at least 85%, preferably at least 90% identical
thereto. Preferably, the sequence has a substitution of amino acid Asp (D) to Asn (N) at
residue 226 of EphB4 (SEQ ID NO: 1).
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bi ndi ng portion that can bind to a pol ypeptide having
a sequence conprising residues 200 to 400 of EphB4

W@ 3EQor7TNO 1), or a sequence at | east 85% predEAERI0g/001209

at least 90% 20 identical thereto. The anti gen-bi nding
portion of an antibody preferably includes idiotypes
of residues 200 to 400 of EphBl47 (SEQID NO 1), or a
sequence at | east 85% preferably at Ieast 90%

i den al th . abI bod ragment s

ol SHE OO oIS ORGP B By e KB AT (g ot For
efahyleanich dQghavisificdads equaecet nmmad m; ltlﬁng (ab62 Iﬁdgﬁ&nﬂ@lhlch can
to 245 LEhB4 ( SE lDégD ueneat tlt1

bg pepd %F@ ¥ PaBiiy digestsen of @é@zy TRl ahe Fabe frés@ents at can

bELEh&@hRAILY redi@ng@ihei QU B ﬁ?@%f&l abY0RagRerdthe G885 -
blgndl ng FIJ%IYI.?I on ?hat can blrn to aeggl y%%ﬁr;%l d% havi ng

fragmentsdhatecan bagenanteg by dreptingthe aptibod pmplegulsfwithppappin and a
TR (i aP et gtok B S

smﬁmdypq‘lymmdﬂ having @Isem@nemcmmmrdmdmdas 2@ tog00 of EphB4
GRS R bR ByaBdl 88t Lo B SRR B ey

rés)duesr22a ts EM[E;:&BAKSE@HB NG b orerpeéferabby, yesaduds@ad to 230 of

ERRA D S0 St rhead S Pt efor ezt st S0 lggrsmcaal
theestodtad be2BeHeelzARBYE e(tS l%#@%&sséd in ﬁdﬁﬁ“aﬂé&o
(RULE 26) 2004/ 02477 U2003/ 00120

Suc
Pﬁ@rabwd efsegiAneA Nas 2 eHbshiutign QEAEIORCH A P8 QN? at reSIdue

W%Hm(gmlgq\q@ for exanple, such fragrrents
but are not Iimted to, the F (ab')2 fragnent

Wh' c h’hg Qﬂhb&ﬁesq{sgg HEaR pbé’seﬂ@rﬁ%ﬂh@dg &Qﬁﬁl&lhe@ lg.tmﬁrn?ed forms of

anti body nol ecule; the'Fab' fragnents that can
ngehanrzndes. blyturledkmhhgdltehéladatgummgbqblu&ig@ smmurtogbbl:hn chains

01( ﬁ‘g gntfs éﬁ%ggf%uchtag%v}:@a% ?ab&{ﬁ%nggsu% elr%ggﬁ%hbmdmg

rate treatin
s@pquemcemd amtlbbda:dsl)omhugh ameaih, m1ann|al I%\mlﬁo agdeem&ues Ideriged from a

g D el hiny P e et st PR SEk frgutan

irdARnbeloBAnOfredRBhntib&EYih QHN.Q rbdidugy ﬂ?&ﬁfa&.bh‘}plementary
resi dues 201 to 245 of EphB4 SE%I D NO 1

dtenannprepion (CLUD 9 the rogpieribary Kaplege égﬁsﬂdv@é@me CDR of a non-
thai'i)ng@éngdQﬁ&f RHiBBAY) sublesd AUES, £ 0r Fé%b?tmvﬁ{g thO akphB4

, Or a ‘sequence at |east 85% ef erabl y
Smaﬂcetasafﬁgmw@mlj eanaciérl In spmeriegtences iy fram megipe (FRiresidues

r e?‘g‘ lr"ga%] Y, W(ﬁﬁﬁﬁ%ré ttp M g§C urg&ltp?%%ltn anBqtlJmmtsemdues

sequence has a’ s
Farthernikzrp, yYmérozedantibyly atayrcesipdise resi&ﬁﬁs othidiphBloy(r8E@ither in

o Pie b Rl DR SRiERE R AR R TR R
niodli fi Ga€i pn S¢Hni H@Q‘dacﬁtotf{m&heraéfmd AN Fhiad thﬁll’ﬂﬁi,y performance
I mmunogl obul i n chai ns

The term "EphB4 protein" as used herein is taken to include full length EphB4
protein or a polypeptide fragment that comprises residues 200 to 400 of EphB4 (SEQ ID
NO:1), or a sequence at least 85%, preferably at least 90% identical thereto. Preferably,
the EphB4 protein includes a polypeptide fragment that comprises residues 201 to 245 of
EphB4 (SEQ ID NO: 1), or a sequence at least 85%, preferably at least 90% identical
thereto. Preferably, the EphB4 protein includes a polypeptide fragment that comprises
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or fragments thereof (such as Fv, Fab, Fab',
F(ab').sub.2 or other antigen- blndlng subsequences of

wa@niothedres) whi ch contain mninmal am no aci d pPeFAU®S/001209

derived froma non-human i nmunogl obulin. For the nost
part, humani zed anti bodi es are human i mmunogl obul i ns
(recipient antibody) in which gﬁSldues froma
conplenentary 20 determ ning region (CDR) of the

st iila A e PR R BNERT BE G veRR A st aTefpaply o

1&dst ¢waehn$hamemgot Mosepetdrasly, the E'g_hm phdtdin m’r’cfllfldldslatpblypeptxde
and ca@gm ty. . In so I NSt ances V frarrevvork regio

FregRyen el engiriseg Festdties Rl o0 o ERTHA (GBR IDING; B o a sequence at
1&@%@@? f@aébpyoartu@a%pwwidéaum BhddbtB B e felfatf] § thé Wefence has a

Fur t her nor e, humani zed anti body may conpri se
Sld‘é@lt'elmﬁe‘sofwmleﬁ agifl AspdDh P A Deat residlue226 b Epla34 (SEQHD NO: 1).
anti body nor in the inported CDR or franmework
sequénBphd4 vRnieskprofrid infaybeen oredifiedrnt iblee araide acis! Ibvel epdmay

L A OF YL B R SRR i s

ftﬁmdulonhlﬁm of thefpbiih, sprtodseonsepyativepoligp eptl isdbstitatigse din EphB4

at conprise i due 0_400 qf 4 EQ 1D
PR RepRe, PR e ERa Eehs Padgin. il e Sipeg g patural
o BoirBeaht. CEle EpitB4qiroteirthay Be abhyany3imblspefiBHsreferably the
E@ggtel n .incl udes a pol ypeptide fragnent that conprises

f BERSENIDAUIPAN-245 of - EphB4 (SEQ ID NO 1), or a
sequence at | east 85% preferably st. 90%
i dente3Rtibody, gF @ gntigspgyt 185IP9ft1 erEaﬁ tigsgitallp for the

nﬁé?ﬁédé%@%héé:r@&!ﬁf RERhHSE ﬁré@&%@ anti mt)lt‘éﬁ’rmafdté%owth of a cell by
SUBSTI TUTE SHEET ( RULE 26) 2004/ 024773

o luglaploly) ez el vl | 2@@1 EplgB4 protaineln the ququguqn Bte teysh Bgncerous
el tabi o dter B oihoB AR BhERR o TRl AL ELAPYa coll.
Tipively probtagiel id identifilsbasa qaotey pelpthatimaybeablegnintadatand disrupt

ues, 2 o 230 .0f..EphB4 | 1

o REuREEnd B G BO08 e oF aeP AR Stbed Cangilovs

grslethiof aakll tdiclead & thEPrf@fnwhabloy a tlifer thatiwan de blkign ar Malignant.

substitution of amno acid Asp (D) to Asn (N) at
resi W&e%ﬁ@c@éahﬁﬁhﬁﬂtehﬁl‘f@lﬂ(@ N@keh)to incfudeipdellarirafetably, the

otein. been nodi fied at th no acgid | evel and
FlL%Frefj é"%&dﬁm’é‘ﬁ %?Peﬂ’éF'éPelbi‘%nLBP n‘?tg‘kﬂ“&e&tﬁe]h‘f’ga%fmme
b@Wn@ Oshadd &dem&ﬁh afn IOt Rifreetred Mot thadenb hﬂarb%le'cfe}d FRIm the
protein, such as conservative am no acid

gmjmwludtrigohvst nopHnsHie prpstatestlls, hegpstels cplenicglife fibroblasts,
hird%ﬂﬁﬁt gqso E&*&Qﬁ‘taph n%ﬁhﬁneﬁ'ﬁ%ﬁ%%“ %&[r@tr{%hfhl BRMhui8e cells or cancer

at'ur al or reconbi nant rotein may
of tLUm)IanUrs aThemglls g\pg be exgrmgrceﬂsa ldasbagedtcmés adplh BAlsr @mblrypmc

d| n p

chfe Bty FLbbelfEa b Rls Bl Ratof e i A may be

gprietioell mlodifeﬂtre@mblmxﬁfcelﬂsahhc% Banranggertic tellc Ineferablis the cells

rovvt]P %f 2 cell bg/ . .

express EphB4. The cells may be part of a whole animal. The cells may also be derived
from a cell line. Preferably, the cells are from a cell line derived from, but not limited to,
prostate, breast, colon or ovary cell line. The cell line is preferably selected from the
group consisting of colon SW480, colon SW620, colon LIM1215, breast MCF7, breast T47-
D, breast MDA-MB-231, breast MDA-MB-453, bladder J82, bladder T24, bladder RT119
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inhibiting the activity of an EphB4 protein. In the
specification the term"cancerous 15 growh" is taken

wo o00seter3t o abnormal and uncontrol | abl e di vi SPOTYAEZIH3/001209
gromh of a cell. Typically such a cell is identified
as a cancer cell that nmay be able to i nvade and
di srupt other tissues and has,fhe potential to spread
to other areas of the body. Cahcerous growh of a

LU AR, SEE SRR, AT O R

brédt édnddr cell Sink MEM7 bAd cHl6h BalRePEY 15RISVE480PT ef er abl y,
the 20 cells are derived froma manmmal i an speci es,

such Thg anfbtid y'Witanl dnibb@Birdehe }L‘t&fﬁaﬂ thePed¥f thebfs}uséﬁe invention
sheep or donestic animals. It is preferred that the

peefFrablysgea ifubi cansgraus @rew Heo! O@P suprornef aarsigellpiplectpgifrom the
g}r&m OO%IQISBR% op[5r9§§tt ggr?cep Féllls, ropc'éfaeacﬁhceg @Jellssbovgal Ahcer %&llssbladder

ast epl der na s, placental, Iiver
chnagnesils, mi\crmcraea@' celie avarlam@uml cekbsr lunmheerccells, snelanoma cells,

lﬁﬁgﬁsnaaﬁ %ﬁ@g{ +% The cells may be nornmal cells,

ease ceIIs or enbryonlc 25 cells. The

cel | TheR }éﬂl:?oedcy:clrrnagll ant1§ lbmdmégh%(%rgon q'rereo rré)aeflgrabgy spec1%calgl binds

tissu
to & ol}iplepadﬁ hasrhg 8seqaende c@ﬁl}ﬁlshfgaﬂﬁgm 200¢e k00 of EphB4 (SEQ ID

NS Peterablem s 2B aPhe TR ML Fiite-a b es 220

tb DB EpHBY (SEQ B Ncﬁlpﬁﬁﬁap}eyeramp eesr&iés 22@ (2308 BphB4 (SEQ ID
cel| Iine derived from but not limted to, rost at e,

NfPdh ot a seanense a$deast 837 rreferably ﬁéeas o idenficylitheretog Ina
p%f@fr@(ﬁ @Mb}fdl%@n@ Sf & idvARLE R le%Qt &{e%ﬁbgﬁnﬁ &t érﬁ%wgl:)mdmg

col on SWI80, col on SW20, colon LIML215,” breast
porteersthemofspeificalehbistls WDm eyitops tonthined svithiDresivivies 8A) to 400 of

A PETTQN ol AR i A Bk AR BRI Ny

paeferabl yasidneSEB o 2MofEhBa($EQED WO: hercre pteférably residues 220 to

O E TSN

thétbiobody or an anti gen-bindi ng portion thereof of the
present invention preferably can inhibit cancerous

gr omﬂhe@éma@pe@ﬁcalmyrbﬁmf irCthRGpecifiedton, i eb be itderbioddnto refer to
the 5 group conS|st|ng of breast %)% er cells
1

bipding shazadtenatiss ofcan andibogy Repn anfigearbipding portyn hgesof which binds

e§au§a€é1yqss 518,561961&&%@@geq@l@lhéescon@\f@fdg%aam to 400 of EphB4
ncer cel | anonma cel Nyrr?

(&EKDII@ I\Khél) prafebiyesidness01 1 245:0f EphBA(SES RANO:1), Preferably

rgcpctiue% | C X %11% og?ﬁggi gEQ?HfS ﬁ@'ﬁoxfnogar I%EFEE of Yemdues 220 to 230 of

Speci to a polypepti a sequence
EphBp (SEQ I@NQ;S)L dueseqaeﬂcetab le¢61035%f, paﬁhahly(a@E@sﬂ 99% identical

8] TR EEA OB A0 AR TSR o

rﬁ&ol‘)qnamftiboﬂy ﬁf£ Epétlifycaflﬁ Bindi&sa ?éll(ypéphdbaﬁhvu‘xﬁ Esﬂqlaénce
0
c(gfnﬂnénéwgtresg /%SIZng 1}0(%69% %E)H&l @Qafq #%als)t pr%?eé\bl rre?sfl ues Bbyto 245

of EphB4 (SEQ ID NO:1), preferably residues 220 to 244 of EphB4 (SEQ ID NO:1), more
preferably residues 220 to 230 of EphB4 (SEQ ID NO:1), or a sequence at least 85%,
preferably at least 90% identical thereto. Preferably, the antibody is an EphB4 polyclonal

antibody (H-200 -Santa Cruz Biotechnology) specifically directed to the extracellular
domain amino residues 201 to 400 of EphB4 (SEQ ID NO:1).
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preferred enbodi nent of the invention, at |east one
anti body or an antigen-binding portion thereof

wap@aiot47cal | y binds to an epitope contai ned w POT/ATU2003/001209

resi dues 200 to 400 of 15 EphB4 (SEQ I D NO 1),

preferably residues 201 to 245 of EphB4 (SEQ ID NGO 1),

preferably residues 220 to 244 0of EphB4 (SEQ I D NO 1),

m)re preferably residues 220 to 230 of EphB4 (SEQ I D
at l.east 85% er.a

bl
00%% TR rsves R o vide e, to Dl e caneero Rmuth of a

ctll) thinStioReehiprisitigicontactig the cBle withce 1eabosi e atnﬁbb@f 6f art &ntigen-
20 bi ndi ng char acgerl stics of an antibody or

bEnflPE BARISRABTTRG) BOFIEirt e ARLPRY oXARtgAN-BirdiRg portion thereof binds

t@z&%lst Spéqb&té@w&m%m@&tmdeo hevdfrphBa ﬁﬂ@@B preferably
resi dues to 400 of EphB

rwlatéﬁ 20bt0524ér0éEPbB4; SEQIRNOCA) 1preterablp residuep ﬁghtO(ZSEQf EphB4

R 1 NELE e Broferkty nEE%s 2201d it g BCHD (RO 2

sépEQed D 106t 83%, oeferbbeafleast 0% iddndiaalith@88s Prfahieyathe pequence
t | 90%.i dent t Th

e bR AT B TRLPEA 0 oTNS BB Rp

N@lycl onal or nonocl onal antlbody that speC|f|caIIy
bi nds to a pol ypepti de having a sequence conprising
r esi @usfsraBRat 10ast 0fe arititoalyB4 af drEbthInZg)por@dSreﬂ@Ee’blﬁ binds to a

si dues, 201 to 245 of EphB4
Pﬁfymtl P3RS PAYEECCOMAT IW&SlgPe Qfg%é(gnh@él.@qp NO:1),

ofBS ueatéét%a%bsa%,rp@%ft%gsa@@&t o8, 2&%@51 b4 Pte?fEIleyDthe

NO 1), or a sequence at | east 85% 30 preferably a

an@ Y Gemangsen-piding pretien gheren! bindsdp py\EphBh protpin ltéaasg a

A8, AL o8 A ST SR el
8é%t prtceably hbleast @0%adentiaai thgretae sl?rd@e@lz@lle angibod® opfn antigen-

846‘%%‘]8%%&?'}%&{%68 §/L-Jfl§7§l¥§é) te!ig\ a(seguencte cz)mprtsmg residues

20ocadtt iod BphBOBEQED MOt dradefwence lh]letmttss%gpne&maiﬂy atieast 90%

JirBetderels MEEpiteiel Mrsmder BBy o7 e i geRAion therof

blid3db REpABA bt AENHAGHE AfseqidiRE 8o hhﬁg 2éxidee d¥0 @230 of EphB4
ant hgen bi ndi ng portion thereof ds. to _an epit

BPR Dh# FPBaTecl L8ttt Peeamblygh leaghiife i SEtlfa? Hrereto.

P'f\@et“y' ; MeReqiaRL Hacn 234 EMEA of B acf RLOTDIB IR ((FEesidue

2%@@@9@4@)? QYD Nfarle preferably residues 220 to 230 of
EphB4 (SEQ ID NO 1),or a sequence at |east 85%
pr ef & haphyasatmhzbatgtg @oegrparegroivtiabf a trdl' @s usedpreséinistoken to

n%egg ’@aﬁ%gﬁﬁe% s 8t§rth fstHﬁgeéf i %ul%?zﬁ’g% IY g%d ?%%9 R% Aﬁtgd ( %the
prselfttertadiﬂty)n aadell |1sa®$1tacmdavﬁlm bt lbanﬂpne antébody or an antigen-binding
p%‘r'H ereo} wglcﬂ%u%%rtct) Ia%gl}rtpggégezo {tav%l'tgn g gequence comprising residues 200
to 400 of EphB4 (SEQ ID NO:1), preferably residues 201 to 245 of EphB4 (SEQ ID NO:1),
preferably residues 220 to 244 of EphB4 (SEQ ID NO:1), more preferably residues 220 to
230 of EphB4 (SEQ ID NO:1),0r a sequence at least 85%, preferably at least 90% identical

thereto, to result in the inhibition of cancerous growth of the cell as compared to an

untreated cell. The method preferably results in the death of the cell. Preferably, the
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pol ypepti de having a sequence conprising residues 201

to 400 of EphB4 (SEQ ID NO 1), or a sequence at |east
W@t/ opt7es er ably at | east 90% i dentical theretBCT/AU2003/001209

Preferably, the antibody or an antigen-binding portion

thereof binds to a EphB4 protein having a sequence

conprising residues 201 to 245.of EphB4 (SEQ ID NO 1),

or a sequence at least 15 85% preferably at |east

90% i denti c thereto.. Preferab the ntlbo

SEGVENSFRSI| Sﬁg?tﬁﬁ %P{ FBROLRG <'D?§ tnAs %%e 6 of EphB4
(SHP tDENED hﬁVl ng a sequence conpri sing reS| dues 220 to
244 of EphB4 (SEQ ID NO 1), or a sequence at | east

85% TRE Ef'é@éﬁk?h\yer@lbnb%@ 0H8% a ind R fSﬁ'nthﬁg QEIPdedRbEa cancer
preferably, the antibody or an antlgen- i nding portion

cally éheeroethoé icaeprisias sortprmg the selbyvithiahlsrsipng agh n antigen-
b‘ﬁ%ﬂ% ﬂ)OSrlhgg dhdeedednigeh g'l%gs Pa §&9%§;%£%$‘hé%o%e §5’Qe cpmgrlsmg

or a sequence at pret
r&33dges dethtoi 408 lof Eh@‘bﬁsﬁQ rDFN@fléer![ lal spquarige atleat éﬁ%epmé@sakdy at

lelagt%%}t lé!}ﬂér%g th(g:{et% rﬁpr?e%lé%ﬁ% eﬁ%laliét ofﬁepm(zgpmoq\ at least one

anmmybirtahm@hganbﬁlﬂmgSpcgﬁomkﬂemﬁf bindsed bt epﬁopﬁﬁ@dtdﬂm@vﬂhm

s, taken to wh of t [l i
resibict A0k ooAHp g ORGP TP it st s afleest 38 ppistsspily 2
15000 ideRti @l @Rkdtol Pre@@%l?%t@&s%ﬂ%rﬂﬂnoﬂﬁ 384n @tgzen-binding

anti body or an antigen-binding portion thereof whi rL
PBTtmsthWGO%blﬁéﬂPp?é‘pﬂH ‘98e FRIVPIRET iR TrsIdes r’-%P%P B4 (SEQ

96 el o OB FRADIO Ut o

pafefablryaaﬂ lyasrt e8¢ ahtbody 20 an entigen- bﬂdEBiPBAtIQFSEQIQObbN@S f9an

e

1&@%5%1 pnéfercbly 22 Geah@¥eidentitad theeatal lfrefenalxly;ehq: sequbnde kg a

ncer.o
silstF Qi Apuns S rep R oSt RUr SISty ast ?Phé"* §Ep no: 1.
deat f th b th U S E
(ROL EDS By 58056 54 R tpead S0t Gl g6 1358 10 Zigan et » cancer
céli‘él:l#?&l!t?&i WAR afleastRekahtibd 3 broh afkaebaeing Imrnoﬁ Berédf which
(N) at residue 226 of EphB4
bmdéé%mpo yipeehes baving 3 srauenss C&wrﬁlw@ﬂéaeﬁ% tp ﬁWEP&B‘l (SEQ
SO lfj?%fgrag 61%3123&02\3"1 to 84 éflE hRe (S h@@h@%féf&bﬂg residues

cont ac C ast one anti body

220ntoi 246 10f Eghm (Eey lﬁ@r]t),l roﬁretmeﬁeeabﬂy veiidees %2%9@3@ ef EphB‘l (SEQ

B e

- tBbfderps edledeth. nyaferaBl}aahé aﬂﬂﬂzidlydem Eplab4 pcﬂgecrlemad antlbpdy (H-200 -

r ef d enbo I
e e T R SR
résd @i 28Dtd MPSf EPRABA(SESIDAWNOI)N  resi dues 201 to 245 of
EphB4 (SEQ ID NO 1), or a sequence at |east 85%

pr ef eBleXthadf a cancer cell may be assessed by a number of assays. For example,
caspase-3 activation is considered to play a key role in the initiation of cellular events
during cell death. Many different kits for the quantification of caspase-3 activity are
available commercially. Mitochondrial membrane depolarization is often associated
with the early stage of cell death. Changes in the membrane potential are presumed to
be due to the opening of the mitochondrial permeability transition pores, which may

play a central role in apoptosis. Depolarization can be detected by a number of different
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10 least 90% i dentical thereto. Preferably, at |east

one anti body or an antigen-binding portion thereof
wh20vd®24703 an epi t ope cont ai ned within resi duesPCRAUL@®3/001209

244 of EphB4 (SEQ ID NG 1), or a sequence at | east

85% preferably at |east 90% i dentical thereto. Mire

preferably, at |east one antip?py or an

anti gen-bi ndi ng portion thereof binds to an epltope

cont ai 0O to hB4

Sy egingnenisf of KRR FRla bechilictesr it eruptic oy that

ab@aﬁmla&@% adﬂleemxmahoﬁdrﬁf athich }Bwehig‘ra;hlambratda@os@muhmdewmg
subgtltutlon of am no acid As

kD RS %epnien gvégtsanLﬂﬁﬁateﬂeﬁydrﬂgénﬁ b is o stable

cyﬂoﬁﬂdéﬁ\'lcr%z?ﬁ{d r6Rat fh Of ceBs. qamgsldge}éleasé&m&@&men Bulture
mrean that a cancer cell contacted with at | east one

sapfrnplelwhben e Piapmagarmbrangiindamegedi diPH aetivéorcanipstlyy be
i n metri
B840, DR PER AN S R et

phitefeadebising ecmnniersallyGyailablokis. dlevEpdiBADHSEhd @INEG medium is

r.ef.er.abl to 244 of EphB4 (SEQ I D NO 1),
Ay elcat‘roé‘f"\éf’él éycgéjsz% ‘%g‘@‘% 220 to 230 of EphB4 (SEQ ID

NG 1 85% f bly
Chra e SERuon BB e B e sel iy Fohotance
agleptobis 1sﬁfr6§ﬁlh&héd/cellt d&t]:awhjch@ﬁghar&téiﬁe&:bh B4ened ofasiaal

ant | body (H 200 ta._.Cruz. Bi otechpol o o
E?lpsle%h qugnig; selé’e @% rinkagpaf ﬁf‘i’lgﬁ'écr 3&&3@%8%%0 membrane-
b@ﬂhcﬂ‘ Bpaproti €S HELI7R2 %e&@caﬂ@)@ s€dn Whél&&@cl‘@cé}!@ I addition, a

Cell death of a cancer cell nmay be assessed

cellrasette expmineddfps themypressianpf genes rekaipd socel] c};eth \Jatafiéwon, RT-
PCR &Qﬂ%is‘%@f@qukg Eghﬁzf aﬁtl%% tfe‘a{e% dn'a Jrﬁﬁa{e@: Jell@frbﬁ’irfo@xf different

cellul'ar e uri ng death ny ferent

bkgasscahorr celh Eneplzastshéwo alttat@b& SRS PRERSSIBN a&:@lqwmr%uahted in

Ayall gpl e comercially. Mtochondrial nenbrane
epolarlzatlon is often aSSOCIated 30 with the early

Ch th tenti al
s 25y B REtbred ol SRR R Rk s R B RR S b ening
chfde® ﬁiwmhjeca lthepmethiod b:bfriptfy;mtgraanﬁmtsteang p@t}fessub)\ebu ateffeatyve

ay ntral n apopt osi s olar n, can.
BroeHE St Teas e an st r STAHEER PUILRE POUBE eV aERBinds to a
Ené’@}%av\m% 2 Qe QA bRk Bid653700Qd 261Pof EphBASSEY $D NO:1),

i ncl udi ng the use of Rhodani ne 123

pgefer@hlwqeﬂé%%?@é i@ 262t EphBd (SRFLITP N&y: 1), prsberably geeidugs 20 to 244 of
Egﬁhh @ ngl()hgprewélﬁg rd&3fMRs PO 3B BPE (SEQ ID NO:1), or a

otentia oW n qui ck and easy detect
sequlenge a;trleadt &%me@mblmdeaat 20% myl@r:aigberat@e P(r¢_fDH)>1M, thessequence
S t opl I t
LSRRy R < PSP T ol Rfie 2284 Ephtd b 0
l\mer) T]lmsmpt}@slrmeﬁaﬂbity eodltd i thiadeagle df a tDideaetliiv tHesubjent.
easily be nmeasured in culture supernatant by a single

poi ntrhasaa:yr isq:réfgrabl)s@mctedcfmﬂm@bnp congidtiaigef bemasksiancer,

usi n rC| |1y avail abl e kit El evated. LDH i n .t he
PEQgtat Faéxc% Gagicer, ladder cancer, colon cancer, ovarian cancer, lung cancer,

melanoma, lymphoma and leukemia.

The subject treated by the methods of the invention may be selected from, but is
not limited to, the group consisting of humans, sheep, cattle, horses, bovine, pigs,

poultry, dogs and cats.
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an indication of cell necrosis (death). The norphol ogy
of a cell can also be exam ned to assess cell death.

wao-en4iomsrance, 10 apoptosis i s programred cel PCTiaE2(03/001209

whi ch is characterised by a series of typica

nor phol ogi cal events, such as shrinkage of the cel

and fragnentation into nenbrang: bound apoptotic

bodies (17). These can be seen u3|ng a light

m croscgope. . ln additio m ned_f

The' &5 Ergepef o8 Fheiv@ameiins S loob e e RRdF R 51 lHen-binding
paekihr tlhgfbof WhichPiHisa6 3|90$)|rffépﬁ?6hah?@ 2] s&gﬁfﬁfe & priEdehyresidues 200
treated an C S rom r di

o S reh e IO RROTY meermBly e 20 hi 2Bk Bpnga/sbQ D NOD)

PRRF8551e0Bués220Q¥D44 SRPHBYSED l'D N(D R hRAe pRIdrab ty/f‘emdues 220 to

further as&gct of the present invention is a ne

28 pf Eptdig(Pg TBMN @il ve ﬁﬁ?%}@ncq;%rﬁ%aé? 837 paefstabieattleast He identical
t@%@ofg agmgﬂeﬁédntg a gB}eE‘t' Sh & 'ré'fgrréd)erhgg ﬁ%‘ﬂk §€the #Vention, at least

ective anount o one antu or an
oaman@tmd)fmrmdlanggmbmdmg pclmmet}ferewiﬁ bmds o n@lsplttqpeacozamed within

‘}4’%‘386 dﬁ@o ﬁ)@ﬁp?%ﬁ%w&cﬁ prg%?%) ues Ebldt%gliS 5P EphB4

(%’.Q ID N(Zﬂ)!;’)pm‘ferEb)llyBésdﬁEQZD B MA@ of EphP4 @F@I EbNﬁ) 1emioehpreferably

rpidies 020 50 of BPBRECH B (e post gFgprelrably at

| &REQIN RN Bl HRasth. sﬁg/ﬁntﬂio@g% ahlaytigdn-biaamg ffon thereof
identical thereto, Prefer the sequence has a

paefpeeb it spesifierllyrbings tog I%f&YRfPAéE havijg @ §equeRce sgmpgising residues
20@&1 s Eéﬁs@(fSEE{lgﬁi%n efebhb? réé@ue;im thhas GFE#%B& (SEQ ID

preferab resu the death of a cancer cel
N®@), prfprably residies 2@@#@%44 qfsEpleéf%B? N@BL woreprefarahly residues

256] b oY Egﬁl&?@@g] D r g g@cﬁfengeaﬂqgst 85 qglte?atbgr at least 90%

cancer, cancer
idaraicalaheretn AMost pkefetgbkyaﬂ*@amnbodlyebmmmlgeh-y[mhmgmommd thereof is
Ieyk niﬁ. The(i Eljéect t eated by the nethods of the

3 alor MRYOPR AL aNRIdy from but is 30 not Iimited

h or Ste@\e t% u%g&%glsalgif}dnn Of hu %gsg?lg%gﬂ é%§$vgéee&eaMent or
ibrl £t fehSHakdr Hel az&) oﬂ@@e?&@é’d ORld %l vary depending on the
PCT/ AU2003/ 001209 In the method an effective

sapigthand she fpe Pé%\eerdwga%ff%éd g piteghive amoyeis-diehlgrsigne

aRBbAdyO ki n_g@& ik @h@g%etrébf%s&ﬂrb’tﬂgMéﬂ%s@%é}&e@ent
sequence conprising reS|dues 200 to 400 of EphB4 éSEQ

inenkion My veredepeading yrosi the manperiof mgnpuistrafforg greondito of the
r e

b@E%Q? %c): R‘ﬁlt% eafng u@tpllx'tXteyvglrla @ecﬁ%glb&f}léé ﬁgeé%fm%&kg%gb physician

oof/elEpthﬂar( SEE@atrDuNO)ﬂ.z)ntlbody ar smaa{mt@@odamdmg pagiorithefeof used to
r ef er abl Wbld nt | 1S .. .
Bafreevel ad st 3l apsan SiendMpurBrnetur i ety of the
paftidulie ahfivanit draim, an&geﬂ‘l-ﬁﬁﬁiﬁng portion thereof.
An antibody or an antigen-binding portion thereof is preferably administered to

a subject by any suitable means known to those skilled in the art. Preferably, the
antibody or an antigen-binding portion thereof can be contacted with a cell in numerous

fashions, including, for example, intravenously.

Preferably, the antibody or an antigen-binding portion thereof of the present

invention is combined with a suitable pharmaceutically-acceptable carrier or diluent to
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one anti body or an antigen-binding portion thereof
binds to an epitope contained within residues 200 to

wdod40t47EphB4 (SEQ I D NO 1), preferably resi durcT/201008/001209

245 of EphB4 (SEQ ID NGO 1), preferably residues 220
to 244 of EphB4 (SEQ ID NO 1), nore preferably 10
resi dues 220 to 230 of EphB4 (QEQ ID NO 1), or a
sequence at Ieast 85@6 prefera y at |east 90%

i dentjcal ther en b nd|n
g N B 0 L e AR A SRR
hpfanReRhikla sb%t‘&tn gulaaweeuﬂﬁaeer daagits slcheligsibeid eame%emuons,

to 400 of EphB4 (SEQ preferably residues
ferexomple, phegphate-fudiersd %lmmoTl% P %F@F%Bly PIROSitgRRC ading at

128C0r e rdibBd P br @m&eﬁ%ﬁglﬁ%MOﬁmeﬁ@F ﬁa%@f&ﬁﬁﬁté’d for
resi dues 15 220 to 230 of EphB4 (SE or a
peregtrral mteamuysgalst, an%ﬁéxatﬂryom inteapsulan @%1 or transdermal
ther )
agﬁx?tﬁ%fé n ?AD I% r?g\{lg()dl)}\@g% bo E‘S‘E‘g{é@@e}i at g@%&?ﬂq {i SEC &{de‘rﬁ@ on the
boonecigin af t}amubjbctd\yt is ﬂéhlm tretenstoed, {hewtevme tlanﬂlserrpﬁteﬂehn S

dasage sufficient t i de, tre
PSR A8 Moot B FEta Bt esPiy Pt g gince 2
plhbﬁ skilled irvehelaridepdd dic ablean réddely d2€ér1$1ubsj the bpumdnt fete of
ype of cance 2%%%? ef f ect ed. 1§£e ef fective anounts
aé?‘”ﬁftr? SR AoHpArGFulansubinct gRhCBICR i ng portion
there f used in the nmethods of the present vent.i o
VBe gyt aRgtisBH O e RATHER tHoreak et ChmstFF Rethyls of the

pﬁ‘&@nﬁﬁ@gitfdn%ayoﬁe &dﬁ%m&ﬂwﬂﬁ'suit&ol@ Bxdipiib khch Qfﬂéinulmﬁers,
ul ti nmat el e deci ded by the atten |Ig%30|ent|st

Spﬁwa@ﬁfsﬁtﬁ%ﬂéﬁﬁr&/éf@r pengraten er#w@cermﬁtowa paiRselspltolutions,
aﬁghgigtéogfﬁhﬁgﬁéj%?&ﬂ? gFltahfz@ 15&&@995%%%\ tRratard §fitic 8tid. The

reve so vary ng upon t
anabcndyeoramlarltlgemblrtdngportlhe thqmalftis prefeaablyfernbdatpd es a sterile

t rt th nti.b .
agﬂec];ug éﬂl 103 d:l'ﬁg rg'gmfily %g ah ﬁgtrlée%f blnérﬁé?pé)]:tmno*%%re%% c&be combined
withnadjinsdt @s@@ohents thasatbjcempatible anth the attilityeof mmmHodpv\/An

to t ose Skl|| in the art. Prefera he t|bo

oBRboy G AR PR BT e Rerbar b e hiets o e

1We§1ﬂoﬁ‘n€h§|ﬂe ﬁr@feﬂéb (Elded %o @n%ﬁﬁﬁh@&&shdgﬁ%aﬁﬂér&ﬁ forfc@ﬁcer For
erably, the antibody or an

i ntravenously. Pre
em?ﬁem pheiechef the prasent intraviepmasfaliake yed dp ppmbination with
tﬂaﬁ%ﬁﬂ\tal &%céﬁr%ﬂﬂg\@ Elgch"gstrgd@th% l};yZQ{e%lothera y (eg usmg

arnmaceuti ca y accept abl e car r or
a&hB&WHMEEHEETOl(deEGezlﬁl)ubmszﬁsma@lzﬁm:§1arb0p1atm) or hormone

u%?lnéyg\UZ@Q%Qe%%ﬁ)gln %éng%é%gmgfsg@gegw

or adom ni Stl‘atl on

Ej|o| 3&“?@0 | 2 Céfoshgfe of the mvenkngogcf‘ligere ig'supl 1%|e8 a(fﬁertf'le? E)Fldgrtttlfymg an

otoni ¢ saline ‘so
agaetvphieh grfhlitﬁsrthﬂxteemtstg‘rbmled asaellj the me“ﬂhmi cﬂmmnmngaﬁsessaig the

onposition in din one antibody or.an .
ST SEhe BB £ POl PeRKTSR ViR S en ot SR i Fegifues 200
to 400 of EphB4 (SEQ ID NO:1), preferably residues 201 to 245 of EphB4 (SEQ ID NO:1),
preferably residues 220 to 244 of EphB4 (SEQ ID NO:1), more preferably residues 220 to
230 of EphB4 (SEQ ID NO:1),0r a sequence at least 85%, preferably at least 90% identical

thereto. In a preferred embodiment of the invention, the agent binds to an epitope
contained within residues 200 to 400 of EphB4 (SEQ ID NO:1), preferably residues 201 to
245 of EphB4 (SEQ ID NO:1), preferably residues 220 to 244 of EphB4 (SEQ ID NO:1),
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5 parenteral, intranmuscul ar, intravenous,
subcut aneous, intraocul ar, oral or transder nal

wa@doioeets ati on. The anti body nay be adm ni st eP€DAER003/001209

sui tabl e dose dependent on the body wei ght of the
subject. It is to be understood, however, that the
routes of admnistration and ages nentioned are
intended to serve only as a gui'de since a person

RePirRbreraue a8l Lo BanPhIEa  NERDlars sieiE=r et oo

pedT¥raBBy dtil &t 0% Riehfied theadtd. PriGably, the@gaitbikdy aBphBA protein
antl gén- bi ndi ng portion ther eof ust [ n t he net haods f

heTies or @ CTHPURES BR v SHoCaNar RAPAMSER 1D Odbipscierably
r&XdieR '2611{&245%&1 EEh@@(s@@IbSNblﬁ fp%eferawl}v FRHROS50 to 244 of EphB4

stabilisers, penetrati on enhancers,

(SRR ID dIQ:Hantose pwéﬁrebly residues 230 330196 EphBd GERYIDSNO:1), or a
SR %M%a%ggs )| MR B ggéa@%@eidgmg@%g tomgnesi um

era frcrce ant y or an

ant I gﬁg}egoggsdehp%e@? c!\ﬁq%rlhe l?e%[‘ne% eﬂt 1sR£l§enet %P de any molecule,

f or mul aqueods sol u
canpoinatiyr proteim thah targend I(mtmiaat ovitho lrdesncbm Qh@roe@t) of BphBE(SEQ ID

NG Ph bbbl res 85 207 4 368 AP RER IR0 BEN B o bmPty redifes 220
t‘f‘ﬂ? cg:rag?gﬁ F‘E?‘ﬁ?, gﬁ ? )i) @Brd Ih@fegm¥ ééf‘sgﬂleb n2d ﬂg;ezatref Bl GEQ ID
%%B@We@s\q %ﬂqaﬁwﬁw nggﬁ‘éh]tysae#%ﬁt %Of @épncaigrergg Suitable
géiﬁus é\gprefeli’z?olffﬁ{cm aﬁfanEB@d)p&eétﬁAthbﬂ-\Sﬁ{thg)Eo%}{ tRArS6F that

in conbination with traditional cance
bindsde apalypepiidhhaying astiquemeercapipristigars d nes 28 yo é@gof EphB4 (SEQ

I%N@?) F?E%&%%%Cr}éa?g%eﬁma tt?% of%?gﬁll @Qﬁﬁ@png}e?’érmgf Sesidues
2201E>r?i4p lo€Ephi4 (SEQ) Hﬂj\]@dﬁ mmoe: pretirdbly residueg 220 to 230 of EphB4 (SEQ
G Tia @il enckat Rad 2ap pRERTY o lea’ i b LR 4R
préfériably} &e@%ﬁﬁtﬁﬁ 8l Snifhod zﬁdﬂ aﬁfglniﬁ;geiiﬁﬂnhdntgf}g)rg@’; E\t@ﬁbtog thbalt ;]sda
PPy RnBy Rl f’ﬂﬁ?ﬂ)ﬁ@ Ehegeaﬁeﬁdoée%aﬁéw pitper asrippgsthe

a&@%r ofitRe 48¢ht & inERBERII(ESER dffd el kell. PTIRS a%@ﬁblls Yreferably a EphB4
residues 201 to 245 of EphB4 (SEQ ID NG

hgma# svdmsanrandibadiesr srpantiggninging perﬁwszthfrse‘dhablsmeefﬂably
O At 5 8475 By AR s

119 Oft0 ol ém vivaly st8ds faratsabiity tqmnhlbptrceheerroe&grewtﬂm df areshlt  of
the invention, the agent binds to an epitope
cont Bomiestanid, hinibadéesiod artgaintimg400tiafs thedeBidifeSEQ tbBpecific

eﬁ%%oa&’wc{w A8 PGSR oS padenPPishaiS iy 26
EpiN2 (SEQ IBUBST), Podterabhafedi dGRLEMD t20)4 mpamz(ismmm 1), more

kST R R Y

pwf&faslryahte leasd07) RianticaPBedte@ah be dstdd¥eF @left-abRItp teinaliy .

the agent binds to a EphB4 protein
cancerous growth of a cell and preferably induce cell death. Dose response curves to

assess the IC50 of the antibodies can be conducted to test efficacy of each antibody
tested. In addition, antibody/receptor-ligand binding studies can be performed to
assess the ability of the antibody to prevent ligand binding. Tyrosine phosphorylation
of the EphB4 receptor following antibody binding can be assessed by
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havi ng a sequence conprising residues 200 to 400 of
EphB4 (SEQ ID NO 1), preferably residues 201 to 245

wW@bookEphB43 (SEQ I D NO 1), preferably residues 2P0r/Au2@4401209

of EphB4 5 (SEQ ID NO 1), nore preferably residues 220
to 230 of EphB4 (SEQ ID NO 1), or a sequence at | east
85% preferably at | east 90%|ﬂient| cal thereto. In the
present SpeCIfI cation the term "agent" is taken to

ncl ude an d
U RATBAAEY CL LA P HHLL oot DA B et e esten
ahmYSINQIﬂH) an gHtepledsphblyrdssl Ghtisd P hlconéirrd4hatahe Ep]iereceptor is

f bl 220 10 to 24
asFBAeSECs FIS G By10h (RSB e s S U BB SSYng
t4rd8ine bhERHS lﬁmﬂ&ellw@n’\ initr8 aS& PHERAEnATigdRBSAding to the

35% pr efera at least 90% i dentical thereto.

Ephpt saseptor a@@ﬁ ewesh A0 intfilitericonientrptior (I6n) eanthesslegted for
aﬁH}tﬁ)ﬂEl'IQ%v@%&g' ng portion thereof that binds to a

ypepti de having a sequence conprising residues 200
t 4
61T SRRt 3Eruddd s B SRS LA R e
defici2@ONOD-XAD (obn@pb@d@@ﬁ@ dombi@dliimumrdefipiendys nzitd gan be
0,.1 23 B
S IR P e <P el SPing % Rl bggld fhaving 2
séqiﬁslﬂxté ﬁﬂhpﬂidﬂ@g Risidued/RG to 400 ef Ep’}ﬁ?al (SEQUDN@I§ pirefebBiresidues

28138 ¥ pahef CoP b REED craferable Pl 22 5 g ol sk

NDEJ, 8RB bef&aPR Tk 88es220 e@@aong 1~3th4 (SHD I NO: Dfortaht@quence at
agent to inducé cell death of cancer cell. The agent

l¢ast $hepaefarsbly af leash®fe miyniira) éh?dewsf@e Fneitsettigacy ap pp aiolr cancer
Entapregeg{iﬁlg 8Ha péc{ﬁ@h&%ag %rshbﬂ:l%uﬂ(gl‘?é%notabﬂtA ¢ D) to Asn (N) at

refer specific for rotein and
rdseched Bpef EphB‘b(’;"iEQ FRNCs BlmMoteper aydfvgtsetaelswlqﬁ gimfpr cefljines that

ale avaqab b rlngst\él ?uc csétg%ggﬁvgﬁ 'a_g )Ee%o :}r¥d tﬁqgse 19@55% {e}ge human

cancer ous or | ance anti
b@(fasa;rahbcgeﬁH ﬂ]hé] M(Eﬂﬂ pod tolon Sartclaxea'eﬁdfned{"r@ctaetbet wed for in vitro
eci |to es of residues, 200 to 4
t%s% ? AP IS g bR PLE R BOUTOTG g DS sgpeutancous
th W §-r)ow B ehedspdl after agétion sntd2Re fad vafthlRiving
phB4 S nor e fpr ef erably resjdues 220 tg
RZYCIGo ﬁpﬂ?sﬂmtw@w@sm@@ rBFta%f@%ﬁ@éﬁ‘éE tyin gegepdarggeposits in

oﬁ{e?fo?gaﬁgl @n@é sli@BRien g%{%&lﬁ BEA G arldNB6&HRiorE@edRr each cell line
tested for their abillity to'inhibit cancerous growth

heve beepestablishedpthefraedebran henepad éo teat Yaripagpgentpiipgbind to a

ST L S r PR SOl st ap oo,

prefetably. rebiduecfiltto 347 ofdi}ihBlét(m‘BEQ ID NQ:[D); prefd:na‘gbrrrdmduesscﬂm dp 244 of

%ﬁf@z@f@m BB, P 07 237 TR e KB

ﬂé‘lﬂrlyds&BE%,l’preféfalﬂﬁet IEQBW% ideeipilaherbtdl. IQalk ARGy also be treated

L%‘) O e SRR RO SRS L o e

the engraftment of treated cells compared with non-treated cells. This will assess the
effects of reduced functional expression of EphB4 on establishment and metastasis of

tumour cell lines.

The in vivomodels can also be used for pre-clinical assessment of potential new

therapies for treatment of EphB4 positive tumours cell lines. The use of subcutaneous
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I mmunopreci pitation of the receptor wth the

respective anti body, followed by Western analysis
wowdoh/ozaT7ant i - phosphot yrosi ne anti body to confPeTmUbms/001209

the EphB4 receptor is inactivated. The anti body wth

the best neutralising activity in ternms of inhibiting

tyrosi ne phosphoryl ati on and | gromth in vitro and

preventi ng ligand binding to the 5 EphB4 receptor at

R R SRR K SBS B Tl o

daﬂﬂerbm périeds oDkak. This a@t Bstiedits dateeninéthel abillfyooitah agemtnglich as
di abeti c,

defi t SCl D ob
e e o oty ABlte ey 41 elkgstablished

tﬁﬁ@uﬁ%h{pﬁb’ed‘}g v@Hﬁc@tc‘oﬁﬁ‘oﬁ%@ﬁﬁe bhall vEf’i\rlnf%bt‘i%stcﬁn Be used to
dpoI ypeptide having a uence conprising residues
2

oming whehertraagnent V('l @ P ihqdy Pr an gpiges-bibdipgrrastien thereof
V%g ]Orech&e %‘ﬁﬁlbg; oﬁﬂﬁ%ﬂta%e%%%n}e@ %@ 1t & n}{o%%gt%bln%% %b&ﬂ" Cthe
agasts dimgﬁ@tby tl”@ rQ@bO@Ef OfEbh BZEsQrSEQ'm@oN@a_y)bemseé for treatment or
plr%ven 1{)]1(1: G capﬁer d Efjs %nl%t ere !}%%\éxdesl, agrgjl Sen? Hentified by the
nagthod daaraﬁberd alﬁagent Pr ef erably, the sequence has a
substitution of amno acid Asp (D) to Asn (N at 15
r esi d\heonag%uoﬂ}usa@baﬁc;{tﬁlﬁ%é WolND: coﬂr)pnswb bEOMEAtiond such as

diverse array of tu cell lin are avail abl e,
"FAYRRTISSF WhFURPESIAS hY! LP% eé%“’%‘g Pj?fl%? inglygiop|of & stated

eleftdnl dRtepdior @té@aﬁr rBUS 36 bleMBRAIG the%@x‘s' or |ste'ﬂ>§ BMehot’ thaRlclusion of
col gn cancer cel %I ne HT29, can be used for in vitro

apg ethen glemgah éf@f?%ﬁr ©r sigRoRIEORRAf %@n@?témtegﬁf SR éteRbuse

nodel either after subcutaneous injection, where the){

wi | | Te dnyeatiom with Bereingfteripe describydest wanof the éolidyeing apn-limiting

B, r&g{d@%ﬁﬂ 20 mmcry of the hemat ogenous spread of
tastasis at results in secondary deposits in

- (9t StothehRPhI9oE NN R]d B Rﬁﬁl OdS and
b L R N v%@sﬁaaﬁ R T —

dereBMRd it & tHe@xtreciidise doR@th 4rRindA8ksidkesBPh Mdo%itﬂphm MBCD NO:1)
preferably regh i dues, 201 to 245 of EphB4 (SEQ I D _NO 1),
wasased toanalyse thedpeadisatinn qf shelphBé proteintsyipmatiseps pprmal tissue.
dﬂgr{land BY@&S@ R ISRERBA YnarEi iHE1@SsedR the 18v SO s grBREin the
(SEQ ID NO 1),or a sequence at |east 85% preferably
temotieeps thelid weliteher eampared methghe matdhed maymal tissud@s shown in

e
R B
netvgm Gﬁﬂ\H‘B‘ﬂiSt mrnmoelatoedlrcmg lcanceorgugpgests thiat Fpldis criteal euthe
gtﬁ, assess the effects of reduced
pf%ﬁ{gcsrogho eéﬁﬁl}rgg fon of EphB4 on establishnent and

nes. The in vivo nodel s

al assessnent of

potential new ther apl es for treatnent_of EBE
posi (Reverse waRGriBtasePrlymerse chaipgeasien GRT-E M’taéhlé%@ compare

&H@éﬂn@ﬁ&}@ﬁﬁ@ ()B’J!ﬂﬁj #%drnal 185 rRNA (489 bp) in five tumour (T) /

normal (N) pairs (results shown in Figure 2). Analysis of 63 colon cancers from 60

patients indicated that EphB4is over-expressed in the tumour tissue of 80% of patients,
implying broad application as a therapeutic target (Figure 2). The differential expression
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WD 2004/ 024773 PCT/ AU2003/ 001209 27 injection w |
all ow the exam nation of tunpurs that have been

wa@bkdoawed7s o establish for different periods oPCT/ADR003/001209

This can be used to determne the ability of an agent,
such as an anti body or an antigen-binding portion
thereof, to ablate newly and | -established tunours
conpared to vehicle control. e use of tail vein

i nj ections use to 5 determn et her
PR o R BoRHF pe mﬁ@%ﬁ 4 ymer thprapy may have
Eﬁéfbfeﬂﬁaléiﬁﬁﬁﬁfcoldﬁ (ahd oEYC@RnbeAHer of et astases

nmed as a result of hematogenous spread. The agents

i denty {dngshri¥n bheRREROSASH Plofild\6f BpHBFORth iHaV@ﬂ'ch&Ere@Yor

be used for treatment_ or prevention of cancer

Pprteisdmtosing\kinastoHreafy Beipg dargeted imelinigpd trials ddR2, ECER a5y
VECER) FE%% od tﬁ& Hd@%dexapégy@d tobdestbr %gémmmaﬁussues

Speci i on e wor d npri se’ variations such
hﬁsrmatamn@mmsﬁsg tiam’oasas @nggqsm thgt Towdgvel expressirtesfsfafdl may be

pgetngrbt?/mwfn | nc():valfISIPg% Fl%cenz% ?ye lé)gr lggg ?—:xgxielssmn xqgl(eta u[ng,
ptaﬁphexloiemsesmdo;fascm)nsmdw e{ccefcﬁﬁgyl tthera}m‘eeﬁ‘ﬂt tapget FpbP4 may be

0 ng.e S teps., The invention
e P ISP S et o ARt r o dre
kiHaBesl i mting 15 Figures and Exanples. Exanple 1 -
I munohi st ochem cal | ocalisation of EphB4: An EphB4

ERQM&M?WJ Sedfid dhB8dy StidiasCr uz Bi ot echnol ogy)

specitical directed to the extracel lular domain
am né dieestt dwecsn@@d effect o6 an EphBppeiyclpsE@ntibpdydH-P00 Wasta Cruz

o P PRl A RO I
400 csfﬂi}th&Nm@ dD MR-k e witro waagembnsttadted. | Iavatbadionfof tilfulty confluent

ok phe! ey e PV A0 e e D 4 FSbo G oF Ephm

axlﬁbod'grh& 20e (Ban&d mlaltzlmmﬁmmggh L@xﬁﬁmssﬂsmzmﬁn&m@l cfiRed the

the tumour epithel cells jn tw of th
collanifiey donseation sghe sEue Sesal ekt (fpute pHispsa common

ré‘sfpbﬁée%@lm {vPeh B@atgg &ﬂfr?&%b&rke@imwﬁaﬁdh{g@wg) SR®20, LIM1215,
ressi on of EphB4: "Reverse

btqaatrnrgncqrmléh@eerWﬁeT 5B, MR fméfa%w Mﬁiibw Hgé@t bladder
EphB4 (1187
B R B R BRI, 1 (e w1
nor cu{)morp&‘ the bx(eragcs g.ll‘l(t.6§ %hﬁ) fé% cgl)oflegﬁ{%k%ﬂ Rne

on cancers rom atrents 1 ndlCca

sﬁﬂbﬁ&ltk&hmeeﬁff&xmmsadramnﬁ Jslfaarmbaw (2 g /stlue ugf m8ad o
30 inp |ng br oad aepllcatlon as

t
”346:@22#%3@6“ edll g e dreedepyn enhapnereedigisad and Figure 5)
TRXRERSSL A hot %éﬁ%l'lME expliale 6L End&helial cell line HUVEC-C to the

EphB4 antibody. Analysis of the caspase-3 activity suggested that cell death was not via

apoptosis (Figure 6). These results suggest that by cross-linking or binding to membrane
receptors, antibodies may mimic or modulate receptor activity and that these antibodies-
generated transmembrane signals might cause apoptosis or growth inhibition (18).
Possible alternative mechanisms for the induction of cell death include ras-mediated

non-apoptotic cell death or restoration of gap junction intercellular communication
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WD 2004/ 024773 PCT/ AU2003/ 001209 28 between tunour
cells and normal tissue suggests anti-EphB4 tunour

wo bmnapy73ray have a preferential effect on coP@nA{2008/001209

ot her) tunours. A conparison of the expression profile
of EphB4 with that of other receptor protein tyrosine
ki nases already being targetedjn clinical trials
(HER2, EGFR and 5 VEGFR) sugdests that EphB4 is

xpressed to a | esser degree.in norma| tissues.
(GHED ArsRterie el W@W%Pg%agwagdgﬁég@wsﬁ b R $gE Py EPh
r&éﬁ{0$§i%hgll’ihé)(19)§ph84 may be present in kidney, ovary

and pl acenta, and very |low | evel expression in heart,

| ung pol RBMaPAEILBHIEB SptER (BNEpNBASaE Bkerl H&RUWed and are available
Accordi'ngly therapies that target EphB4 may "be )
cempertidly, for tpitingpé thaseartibodips i wgoandrawarystemshBigure 7
S B e P R e R RS e I v
EphB¢entilafdiesrns detadd pelbwel onal anti body (H 200 - Santa
Cruz Biotechnol ogy) specifically directed to the
ext r §0 el BphBarpotiahmiahardiodp ($wess)dliested(d atono 400 residues 825 to
EphB enonstrat ed.

( | D, NO. In vitro
Incué%]t?sfgﬁe&rb?ﬂ%%IPV‘“&S)F?‘IOH%%SH “monol ayer of col on
canc cell 1i SW8 SV 2 Al [..500.
i 1 U Pl Baterie B iongy Py Sert Gy Botechnology)
Bi Iolt Gfr@&@ili j&];gﬂwe'l\fl-mfﬁmﬁug fegns aMf ch@d@of{?ﬂ@ﬁﬂh%&iﬁﬁlé acitiesequence
cells tq lift of the bottomof the culture vessel .an
di e whl%w dikely to bp pmingacids reddnes 6 tp 84 Bgﬁ@@%@ﬁﬁéﬂsm D
t r eaNjag).col on cancer cell lines including SW80,

SW620, LIML215, breast cancer cell |ines MCF-7,

T47- v ! 116 iy i nta'¥r ec o
canc?}) a% é}ﬁaﬁggh%%%)%%%g%h% 7@'(%%@%54@ Iﬁ%gﬁgat}\% gln 8y)

of t Hoeptedtsthecarhouy-tergiinal cpmespoHing tafyrosipe kingpodomain

canc cel | i ne . W 7 ' r 1)-
concoriaisstaf DR 1 GEPEpPEANEIEPOIDNG Y

g/ m }r Led. in cel |..death hh- 0 i
0t SRR Sy P8 REPASR s gy
not gaected &b thewixtigeetinjao domairadfminbeesdwutat2ie ko 400 of EphB4 (SEQ ID

Iineggg_ EC-C to the 25 EphB4 antibody. Analysis of the
casp =8 activity suggested that cell death was not

Vi a Si S i gure, 6). results. su st that

oy c SR il il 00 e Ui Slpeoreloy Lot
ant i RadivRs BIAYbAKHY kSecHcallPaitbdé Lo thE eRELelldah Hynbin abfido
that these anti bodi es}-@fgener at ed transnenbrane signals

ni ghtesidues 20hiso0 6 EBhBA (SHRIMMNO: i bi ti on (18).
Possi bl e alternati ve mechani sns for the i nducti on of

cel | Colatenth effertumies seesinfeantmentvitiysthetdr0B pofphaslyispecibeally
S8 5L s Al AR DL ik o 0 o),

A comparison of cells grown in medium with or without active complement proteins

shows that complement plays no role in the Ab-mediated cell death (see Figure 7).

The mechanism of cell death can be further by analysing changes to gene
expression induced in cancer cells in vitro after incubation with sub-lethal doses of the

H-200 EphB4 antibody using microarray techniques.
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WD 2004/ 024773 PCT/ AU2003/ 001209 29 (&JIC), a direct
cell-cell comunication pathway that is known to be

w@eavomresl by Eph receptor signaling (19). PoPgrmAuemb/o01209

anti bodi es specific for EphB4 have been devel oped and
are available comercially, for testing of these
antibodies inin vitro and in ) vo systens. Figure 7 5
shows results of the percentag:3 viability of breast
ceIIs aerr mnth flve EphB4

2 5 2 human tissées, g4 ol ycl ona
antlbody (SMASS) dlrected to am no acid residues 825

to dgernatiqmisornditlclajabressrnd Nortreranalsiephmymal byman tissues

PRI ST SRS AT el o g

phavemta, ad| my l:n‘w tehel &phBgionin harabing, peiplenaaervisiaot Vlascular

SRS LB S R P e

cﬁrflgﬁmtga?ﬁbtﬁ@o@ﬁ élcﬁlaﬂqntaa;lls.l@:::edzair \Bt;ﬂémc#mlyismglﬁmmg these

R e I Rl B R

BiR&dHAURE ﬁéb'@cﬂf@alﬁﬁ&r&ﬁecﬁbh%e)(tﬁ@dl& d¥haih anfiAd reédidues 201 to
anti body (H 200 -Santa

EphB4 cl onal
945) 1%181%\46 By Npdeithy %oamwlsora witbasiesle sc%ﬂ fumour sample it was

shWh B ?'tl’lé{le@é'l og Jip?é%lef? d[)@ssr'lcq 'é@r?es%gilidtté? MO &int of EphB4
EphB4 (SEQ I D ol'ycl onal anti body

p(cHe@Qﬁodéwted)m tigse tlasu@s El'zgtsre 8l eﬂwmgquhalwépresgen Refsen

by ST AR LSl BEEL BN AR ) e
pN£ﬂarle)1t1al@ﬁ1ett ahe@tdn eddoegd. was seen in treatnent with

the H 200 anti body specifically directed to the
extr Sé\ﬁlrhllﬂyﬁhddmr@lbamda nenobteisied nath WedtetrobldOahabysis (data not

ﬁ&va&“ P ghe eTHBLRY P PRReEAE e G 3PBT BF Rt gimour

l’é@s) taﬂatcoﬁﬁ’ﬁ@{ @)"@Fﬁmﬁiuayﬁn s feSte@, detalrideodl dlé&(ihin&teddaut may
death (see Fi gure 7 he mechanl m of

cg@asmqné insplcevariaty Whﬁ(@v él vl and

@h@?@ﬁ HePhideNAHEE %ét@rrﬁlﬁgﬁ(ﬁ{ ofafé | EﬁhBﬁ' éHetsthcﬁfrE Bhs shown that
ncubation wth sub-Ilethal doses of %1 H 200 EphB4

EphBobrdgultssiory thd arseagercd jhe Bering a@és elmgsscrbytﬂmer%aon 16
(lglg U%é":@).zﬁ)Ep%A&’gp QU BehtebInE LR %Qg’t/e&%ggg lack% portion of both

the kinase and SAM domains, two protein domains that are known to have roles in

transmitting signals to intracellular targets. EphB4v2is caused by the in-frame deletion
of the entire exon 6 which results in the absence of 111 amino acids. EphB4v2would
encode a protein that lacks the first fibronectin type IIl repeat. The role of fibronectin
type Il repeats is not known and the effect of removing one of these repeats is unknown

at this time.

Example 5 — RT-PCR anlaysis of EphB4:

Because of EphB4 possible role in angiogenesis, the expression of EphB4in
endothelial cells using RT-PCR was performed. Low level of expression of EphB4 was

observed. However, when these cells were gown in the presence of the EphB4
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Exanpl e 4 - Expression of EphB4 in human tissue:
I nformati on from EST dat abases and Northern anal ysis

woboomozated human tissues (20) suggests that |pou/AEAeB/001209

expressi on of EphB4 may be present in kidney, ovary
and placenta, and very |low | evel expression in heart,
| ung, peripheral nerves and vascular 5 tissue, and no
expression in brain. In order to determn ne whet her

gene expression aorrelates with the | evel of .protej
Palyeioar] antibpay Gitapd agaat%@%hz@we%‘ézf%? spasicaly dffeged to the
ektr SRUERr P aRSIhiRb T&SH (s &Ju0BRE BﬁhM1SEQ ®'RD:1) there was no
anti body (H 200 -Santa Cruz Biotechnol ogy) .
appasent dhengd ip ol sew dprieorphelosyavae at thaiheghesioipgrgntration of
HEeSI
agg%rrp i i@gﬁﬁ%&?’ﬁa%% iHr?él aégg%ﬂ%@%%ﬁ%&%ﬁp@gpﬁ&aﬁs&{\gmm
callsows dlsvatestedeThare eias 0b nyepbolegivales gromthieeponse{data not shown).
orrespond to.th unt h .protein pr '
R BoS AR o Mkl e 4G Ml trom o
3bgtavett Catict3lamrpatieht with filraegstitidredst disemse $21) gestatsottésted and

ant | - EphB4 t unou r may have, a referential.
WGP RbEr B OASPUR® FRGT QN AP it Sy Bt RGO B Ehs
aWEH & yQlh i Hde ShoMr i) THESE eEtshiviien adiil desd BtogelieAwitbiresulis gained
shown). However, the ideﬂtity_of t hese pr%tein b

ands.
frommtheyrestesp aralysiz Ok RPTRIE NYmAR isues Hrpraey), SugggstGpsues that
I Egﬂ LG bel RERESy h@eBll BIELEEPREEShtibody.
® (Svtvarl;ha@ }é{c}%r%:fe pgﬁgﬁggsgﬁlm V?glebevrggfﬂé\ti o%]ge T\/\Daépthm fbody

spl i qﬁf: I}‘%&itg{}{cﬁca@mgaf@ RB4herR NGt thP BBABZ boNyeloRal antibody (H-

i denti Det erm nation of the EphB4 gene sfructure
206G Sastacnuz BitechnblsigBhsprecifieall)t digect théextegselbdeederpain amino

the 5 ' i jre.e -
{3 P07 B 08 oF SR FERPEN oY B BB R LR Pyt (Figure
10p). athéy agreswith thediadingihat most antibbdiehinctdase RTKasevranegulation
SAM donmi ns, rotein d i.ns that are known to..
sdergoh et He B dieh Sloek R gl ap e frsanasion and
inIabEiak Jigakd i ed RTK@&J{radn@mia% siritefceam adlébedieoenn influence
the entire exon 6 which results in the absence of 111
tamprosTavit BY alteimsithe vptrrcgllulangigealing H&F%’El‘e’inﬁl%@ fig tapggtqdstumour
c%lb.el“lflé e[réﬂysfs'c}?g%gpéﬂaﬂﬁééﬁﬂ gehé dxpr&RRAlLn ARedted EelRicompared to

I bronectiin 25 type ITl repeats is not known and the
uatreated celfs manisientity genes @wO@hégeEpl&ﬂe@!aéed ggndingown  at
this time. Exanple 5 - RT-PCR anl aysis of EphB4:

Because of EphB4 possible role in angiogenesis, the
expression of EphB4 in 30 endothelial cells using

RT- PCR was perforned. Low | evel of expression of EphB4
was observed. However, when these cells were gown in
t he presence of the EphB4 SUBSTI TUTE SHEET (RULE 26)
WO 2004/ 024773 PCT/ AU2003/ 001209 31
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pol ycl onal antibody (H 200 -Santa Cruz Bi ot echnol ogy)
specifically directed to the extracellular domain

wanrirm247esi dues 201 to 400 of EphB4 (SEQ | D NCPQ)/AUR@®B®01209

was no apparent change in cell growth or norphol ogy,
even at the highest concentration of antibody. The
ef fect of the EphB4 anti body \(l@st he growth and

nor phol ogy of NIH3T3 5 cells al so tested. There
was no nor phol ogi cal or grow h response (data not
shown). The nontunorigenic breast cell |ine MCF10A,
established frommammary tissue froma 36-year old

3% iearE 4sm.bwu hEpitBpEGHaPpIdR east disease (21)
S este Was observe 0 express EphB4 at

| ow | eveI S but d| d not respond to the anti-EphB4
anti body (data not shown). These results, when
consiAdEpleRlt dooge¢raily wirdilabledd 1200 polgalionéd‘\liﬁoﬂnrﬁmmat Gz is raised

aHiigyactnara et PP LR P 3 AV GIUR Epmo: 1 of

EpkB4 BtimiafRedsptdr. Dke mgextde\iﬂlydafthe @sﬁdnebyic}adoﬂﬁah%d the first
ntlbod he re dlcatedthat fter treatnpent
@mrwcfelﬁ R R e T P N A L
%’4 ﬁ?@n@%l&@@fb‘&)grﬁ%d Giblo86AE Peptiek BE25 amino acids (overlap
racel’lul ar domain am no residues 201 to 400 of

bzémn@ seidy offsaichy 2 aprio epABAvese desigredpaninst erRpgificegino acid
rdsfd e F% %@eln MRS Sas‘{\ﬁ&patéchﬁl lflgt | 1AgThB Btockmg

Mot ant I Nncrease K down-r egul on and
peptidgsrab ¢ detfothowving antiso pedepqusncaf t er bl ocking the
| i gand-receptor interaction and inhibiting
Peptigrrid- | nGEQEANRIX IVYRARFHEJ VPRELEVEVAGHGYYe cert ai n

refldeBOdi €3E6aH NTY: | 18ROPDAVBRPEPSIEL Pkih&ywal t eri ng
the intracel |l ul ar S|8nal in %lpattern i nsi de _the

Peptidset ed PERBOINO4eEPG Qfﬁ’é‘g YAGFSCAPGFEMMAEENI changes
Peplidg@ne expoessiod AnEaNTKCRalahaekbesarusgar ed to 20

P%’B{’i’re aﬁ:?ég‘g#’ BOB? F:E%gg&é‘%%gﬁ%‘?%b%ﬁ%s%wﬁ 26) WO

PE;&{M/60247 BBQHETNOM2 U@QCHRNIB’GEARHZPM@T@PSS EphB4

anti i hB4

avai lq'gl ¥) epl'"l_é)eﬁ ret n%;e@ﬁon oir '&Bl 1?¥ % r‘é%ﬁl%glgd@;ti’l?éfter pre-
incabstesh with algakpisi4 poly daeirbhtitanty (Bi-200eSants QruzBiptmbnelggy)

EFTEN BT AE A XA T

(shrad Nand A haktdilrot bl thé peptiies Wadirditi4F thdtbd b S@dcesiRdly
accordingly it was expected that several differen

peaventsdirel deathias determined usigrtemeg il usxclusiop ( Bugam%a gnd caspase-
3%@@@1&‘:{ ay¥(Figar&i8)."eh gé eb Wé% {heR tesR¥ sepABtlP af pAiRial rescue

offs 20"am no aci wer e desi gned agai nst
wp@bsefrve;d forrPaptidec GEQAD ﬁ\&l)@uéé’epﬁd@@@ IpANS?:3)i (pee(Riggye 14).

Pgé)tp{lilq Lan ﬁ%)tlc{é S lgﬁ}ag @lvg Lcng\gr(nc% ?]cécils arglg_ gﬁgske)(g%gﬂv\pgemgnated SEQ
IlB’e?{[D:ilﬂ)endJcslﬁQ tlh& N é‘nxn&VNH'ERE%‘E&/RREisVVﬁMA@&&MldueS 221 to 225

of EphB4 (SEQ ID NO:1) is possibly the core of the reactive epitope.

Because the initial experiment with the cocktail of peptides effectively contained
twice the molar amount of the GSCVV (SEQ ID NO:13) sequence (ie residues 221 to 225
of EphB4 (SEQ ID NO:1)) a further blocking experiment in which twice the amount of
each of Peptide 1 (SEQ ID NO:2) and Peptide 2 (SEQ ID NO:3) was compared with the
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woreptige73l SE

Peptide 2 SE

Q GSCVVDAVPAPGPSPSL YCREDGQW
Peptide 3 SEQ
Q

I D NO 3:
| D NO 4: EDCQMNAEQPVTGCSCAPGFEAAEGN 15
I D NO 5: AAEGNTKCRACAQGTFKPL SGEEZAU2003/001209
Peptide 5 SEQ I D NO 6: GEGSCQPCPANSHSNTI GSAVCQCR

Peptide 6 SEQ ID NO 7: VCQCRVGYFRARTDPRGAPCTTPPS The
peptides were tested for their_ability to prevent cell
death after pre- incubation vvl%ﬁ t he EphB4 pol ycl onal
.antjibody (H 200 -Santa uz, Bi ot echnol ogy) 20 _. )
inijalameeny of thegraptideigsetoet Hell BRItMERE WeIE sHcgeyiip preventing
@R NP diERa &Py HR EpRB4 961@%&%5%' (IR 2Dkrbin Safvta Cruz)
cocktail of all the peptides’was initially tested and
(spgdiégsfld)d |y prevented cell death as determi ned using
trypan bl ue exclusion (Figure 12) and caspase-

act i Vibree reys pgpiderPepiides 139 9) ofttferentlengsbs that an?ﬁrtbﬁ GSCVV
B SR PR ol RBetRhle e s oAty REUSH b i
afripeadsi geai@e]s_@(fj EpRBA I_Eiﬁtﬂilh @Egég{\/@dlzism:]cgtea;zd g\éﬁci)gmlwgéby“ he
residues (| .

bw’??prgpﬁg F%%"leﬁae Fﬂilgg\"%ﬁ“él R acidreds e:fs equ ﬁ nce

. [ [ 225 EphB4 (SEQ | D
P%&gépgngéﬁngﬁé :ﬁle gg?‘%%é reacr:]?i vepEpi tlt()pe%Q
B 2 . . .
Pﬁfgﬁ‘?‘i s SFAUEICE | * onbATRA BN ce ' he. ol d ambunt

GS I D NO 13 ' [ 221

Pthﬁé‘?‘g 3%1&%88@ (SEQW%SW%&&%?‘?‘(}@A%& her bl ocki ng
experinment in whi ce&eéwi ce.the arm%gqt of each of .

Pept iFHEverer sio tp thanisByumber pdyycreriopicaguey pediin ryptides 8 and

9)/\&%5&;9&%3&%@%% ddt sbiigle iPbBpIdIkithatEduld bRYbHlieh ¥R, thus
2004/7024773 PCT/ AU2003/ 001209 33 initial anmount of

prévengeg furthss testigat Hewevey Peptideat (FERID NMer @ witk ae aming acid

: co Che. .
LU Biing RN TAEERS (122 DGR QIO FRAPsed n
bRichingexp&jimeiTisaed weswbledprésdee ¢ele froirdids cdll teath pffedt caused by
i TS e R ape e e e hGade R iy 1

or ot o PPy RREFs s SR aBoPhat bR r R R B e eneet

bl océiﬁ_gg .Etggt.i deédhave %hetfol | owi.ng, aim no azi d y hich

sequéHbeliSEEHPT gdorcugients ¢f N@?aé?r‘%fééWEfAm}S SSOF i ke whic
haERdnBnEH 8] MAGSEMEBMYpadfi BrishiisialQy &r@hé Puf§dsd 6f providing a

LVWPVAGSCVWDAVPA However, due to the high nunber of
Cﬂ%?‘tofﬁﬁ iRresenf myenfiqny dt is ﬁ‘ob@[hei taken a5 agaqimission that any or all of

these matters form part of the prior art base or were common general knowledge in the

field relevant to the present invention as it existed in Australia or any other country

before the priority date of each claim of this application.

It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects as

illustrative and not restrictive.
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9, these peptides were not soluble in any solution
that could be applied to cells, thus preventing

wao pooitloet778 est i ng. However, Peptide 7 (SEQ | D NeXT/8)2003/001209

with an amino acid sequence corresponding to residues
220 to 227 of EphB4 (SEQ ID NO 1) was used in 15

bl ocki ng experi nents and was le to rescue cells from
the cell death effect caused the addition of the
EphB4- anti body (H 200 from Santa Cruz) al one (see
Ref@dn®s:17) . Al publications discussed above are

1'0;":3r Rt mdmhe@? L OF Hig 10 hflo'g{ ?a&ér )a%# 9@;3 UsSt 8%ociation
the P Qén%ﬁﬁe&lstrﬁ ﬁ@ "H&Eﬂlf’u cat no.
speciGANHE Canbgrea: 6P eHes Poirlp bse of provi ding a

220 cwgr%)gtaf Of998, lelpBeaent3i nvention. It is not to be
t aken as an admi ssion that an é or all of these matters

3f or mDdteri ehal-1 1588, SN o7 1HEO5B34E-HR5%er e conmon gener al

gknowtegglg et AN 1582 Intf ). €hcet 84.8yAB01.t 0 the present
invention as it existed in Australia or a% ot her

Scountlidrle asek Altabef, HE9% Gusr (yn- Gepngt: Brevelit—24%i m of

et hi S()%Pé%'ét Qlatlb%MéchD'Ev' k3. Beog@ppreci ated by persons
skilledin the art that numerous variations 25 and/or

7nodi Q'keary end Witlingon, K8 ws @pia- Nawiohiol #9538 shown i n

gt he $pgQict LC19®MRadir a8t S14Wak hout departing fromthe
spirit or scope of the invention as broadly

9descMapegn Ben pré"s@rﬁOObdbMéﬂ RithtH0a7%, therefore, to

188 candider ¢6kd Seidlde 2ueeRess as illustrative and not
restrictive. SUBSTI TUTE SHEET (RULE 26) WO 2004/024773

1PCT/ Huztosit@b11968 Pra@gqNatkeheadebr ddSA 85:5(9s78831 i an
1hnst 'I-fcilljl aée: é&'%?idd% P20 NAg! %@J{ﬁs&%@%o%@@ 6448.

ustra soci at1on ncer Registries (AACR)
13000 POKiE@ianr, et al. 1994 Stracfuze 2:9122-1123.HW cat no.  CAN10.

157 Rebs AU RTOR BB RET L o Toos,
IPNASKDQE(& @8l 119283 dmb3asdogy Todagdsidy et al ., 1999, Int.
1) ; -
lg:u C@%&J& aij%ég A}Fﬁ%ieocﬁmgl ‘i@gﬂ ?é%%ild’é&a S%?Ifelgera;tgp %[lan R. Liss,
1999 V. 83:77-94. 10 7. O Leary and W ki nson,

17999 Salﬁstrerand(ﬂmll(kl 20y rGhiiolascOtabBed 35:528-53War d et al

989 A @6 ) yan d den Beuken T e .
Sguoé;@érabarfs ﬁ% vgglgﬂatﬁ tgg%ﬂépm ebevqf %@Ia Gé‘l(‘ﬁ%‘nl b,

19. Mellitzer et al., 1999, Nature 400:77-81.

20. Bennett et al (1994) Cloning and characterization of HTK, a novel transmembrane
tyrosine kinase of the EPH subfamily. J Biol Chem. 269:14211 - 14218.

21. Keydar et al (1979) Establishment and characterization of a cell line of human
breast carcinoma origin. Eur. ] Cancer 15:659-670.
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11. Huston et al., 1988 Proc. Natl. Acad. Sci. USA
85:5879-5883. 15 12. Holliger, P., et al 1993 Proc.

woNadgo/0245cad. Sci. USA 90: 6444-6448. 13. Pol | akCT/RUI003/001209

et al. 1994 Structure 2:1121-1123. 14. Kohler and
MIlstein (1975, Nature 256: 495-497. 15. Kozbor et
al,. 1983, | munol ogy Today 4:&52' 16. Cole et al.
1985, in Mnocl onal Antibodi esTand Cancer Ther apy,
Alan R Liss, 20 Inc., pp. 77-96. 17. Saraste and
dgnAInk$ , 2000, Cardiovascul ar Res. 45:528-53. 18.

Ti ckl e and Altabef (1999) Epithelial cell novenents

1and imh@ﬂ@atfbﬂlliﬁmﬂlﬂihg oi:diﬁberoumgmmh oﬁﬁ edll, tiadvelethod comprising
9: 455 -

vascul ature, 460 19.
RIS bF gt Wil ot o3y b #0G T pindzag peyton thereof,
vBRPBAR e ﬁtnb@h¥ (ail-g&égenC&th 90&% tﬁ&@bﬂﬁh&& foZad é}ﬁ’@)p@iocated

HTK, a novel ransnenbr ane IEyrosme ki nase of the EPH
vsitiin sepidues 200 @490 othphB4 GEQIPAS@11). 14218. 21. Keydar

et al (1979) Establishment and characterization of a
2cel | A impthodfaceiding tolslairadt whereiri the aatiadygirrntigen-bingling portion

BB o 3SR b5 6 I R PR RER g O

3 O LORLBI g SANGELONR 15 I Heihn e G l}odgi&}ean@g&mﬁxdmg

conpr|3|ng con I'ng he C
partidrbtheieoHbinds tceart ¢pgepe bocatidngtlpo msndmzsﬂh@toem,of EphB4 (SEQID
P%ﬁgbein t he anti body or antigen-binding portion

eof binds to an epitope |ocated 5 mﬁthin residues
200to40of EphB4 (SEQ | D. NO.
acoorHAEIOF GoRTEaA ' SrRARF B S A B%fag? {FHhp Sitibody or antigen-
bﬁﬁ-ﬁh? Boctidh Miekdragf HRdS toQin e Ettbﬁé’ Reitedivitien Eegidals 270 to@PE of EphB4
| oc ed w thin residues 201 to 245 of EphB4 (SEQ ID

O:13 A net hod according to claim1l or 2,

mhereln t he anti body or antigen- b|nd|n por%I§
5t her domeioddar inbibifngeanceges gwrdh ek m A go@grising

cggtgctﬁr% t%é%elp\tvltﬁQP ﬁ%st(o%'ggnh%d.é& aNthéén—bﬂ‘rdmA% g&-‘nﬁﬁ hereof,

accor to any one

vehreréib @mnrmbOéyipr gretrgenkhﬁnﬁng gopinttheneot bindstsr aripitepe fasated in a
0

S?@E% c? %5(?{%( g%ﬁ ?&E%\%C%I tg % ﬂdl%ggélg&gcﬁ%g%%é gro%% cr?ggl?tﬁ%zmemdues

200 400 of)EphB@éSIEQ ID NO: ieptdahiies NHIDIZSS nngHEZL (SBQIRAVOND,

r%%lesghé Eﬂ%lﬁ)ﬁggb@? wgg&% deues 20 to 230 of EphB4 (SEQID

NO: 1).

6. A method according to claim 5, wherein the antibody or antigen-binding portion
thereof binds to an epitope located in a sequence at least 90% identical to residues
selected from the group consisting of residues 200 to 400 of EphB4 (SEQ ID NO: 1),
residues 201 to 245 of EphB4 (SEQ ID NO: 1), residues 220 to 244 of EphB4 (SEQ ID NO:
1) and residues 220 to 230 of EphB4 (SEQ ID NO: 1).

7. A method according to any one of claims 1 to 6, wherein the sequence has a

substitution of amino acid Asp (D) to Asn (N) at residue 226 of EphB4 (SEQ ID NO: 1).

8. A method for inducing cell death of a cancer cell, the method comprising

contacting the cell with at least one antibody or an antigen-binding portion thereof,
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wherein the anti body or antigen-binding portion
thereof binds to an epitope located in a sequence at

wo emg28580 i dentical to residues sel ected fromPehau2003/001209

group consisting of residues 200 to 400 of EphB4 (SEQ
ID NO 1), residues 201 to 245 of EphB4 (SEQ I D NO

1), residues 220 to 244 of EphB4 (SEQID NGO 1) and
resi dues 220 to 230 of EphB4 ( EQ ID 20 NO 1). 6. A

acce to ¢
TR e TRAH O BT GRS PREPHGR BrRALEReS Ryt ppflocated
Wit t@Hdes 260 @e1q0| efEghB (sEeastoc)% i dent i caI to
residues selected fromthe group consisting of

of esi duRSthedQActRditglo QlfamEthBHel(eﬁEt@e bRDEIy ok)antigér®binditgsportion
201 to 245 of EphB4 ( SEQ.

d 0
thergofdindsinpa eegﬂzs lpfﬁtmbmtilsi rffldaﬁﬁiqlég ag@%@% (kS 39v0: 1),
of EphB4 (SEQ I D NO tg according to ag .
18ne df methedipscording tg clamérOéin ﬁémS g giRadyiangen-binding

U Rl Al op RS APl gt o o

N@dici ng cell death of a cancer cell, the nmethod
conprising contacting the cell with at |east one
1amt | Bouhgthod ageordimgitgeny bnael djms Srto i1Brwhereindhé¢ antibody or

a %@%@/Wﬁ%@%ﬁgtgﬂ%g %c% %ﬁﬁe}%g %%/ lg%f'ekgi?\glthn residues 220 to 230 of

EphBi (BHQ I Nd:ny portion thereof binds to an epitope
ocated w thin residues 200 to 400 of EphB4 (SEQ ID
1NO 1 meﬂxod&omﬁhﬁdg aelt death bfja tamced @iinth8 methet edmpridieg

anti bod an bi ndi n ortion,. th of binds ¢t
C%taéﬁ!ﬂ&%'ﬁ el Wbt%nagﬁ@am‘ﬁ.aﬁ oy %f@@sa%i“'ga‘%ﬂ% o %ﬁlh%ﬁof
RGN R MAbody or artigh@l-biAdiAR phbradeRbEbiAgs tdarCdpatiopt Bocated in a

or 9, wherein the anti body or anti gen tgl ndi ng portion
sequancoft lpash §as C%?n&ﬁalégrqswégs pAledehOm thaBIPUPLONYaRg of residues

2080 409 &ﬁéhﬁi (s%@jﬁ%“NbSEQrésBuewn t%)245 %@Eplé’smtstqu) NO:1)

accor to any one clalns 0, Wwherein

rasmdtuetsddQ tc0244 oéﬁph@féﬁiE@ WINRY 1b@ﬁﬂe®du@m@ﬁé@23(b©frﬁ1§13t465EQ ID
]g pitope |located within residues 220 to 230 of 10

lﬁgh 4 (SEQ ID I\IO 1) 12 A nethod for inducing cell

eat h, of .a canc e S
g ont 42Fe ﬁ*é)d[eﬁ%or er} Ew reﬁl\t e %Igtm; n db%gtlgen-bmdmg
poifi drgeherdot Bﬁ)\ld@g) m;hto(pe Iddamdﬁnfa se?wdénees alileast B@.% aderitioaldy
or ant| ndl n ortion.t eeo |
rPadGPenler R Fom b gL s ea s pdym e o g GBS D No:
1, erééldy&sm & 26t EphBO BEIED BN U)) résdisds 920 ©R4afof EphB4 (SEQ ID
resi dues 15 200 to 400 _of EphB4 (SEQlI D NO 1),
N@sh) and sesidues 240 oA306f E WB& No resi dues

220 to 244 of EphB4 (SEQID . 18) and e3|d es 220 to
1430 (ﬁngmcg(gg@g tpany one of claims 8 to 13, wherein esequence has a

substitution of amino acid Asp (D) to Asn (N) at residue 226 of EphB4 (SEQ ID NO: 1).

15. A method for treating or preventing cancer in a subject, the method comprising
administering to the subject an effective amount of at least one antibody or an antigen-
binding portion thereof, wherein the antibody or antigen-binding portion thereof binds
to an epitope located within residues 200 to 400 of EphB4 (SEQ ID NO: 1).
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NO 1). 13. A nethod according to claim12, wherein
the anti body or antigen-binding portion thereof binds

WO 000a/0247p3 t ope | ocated in a sequence at | east BOPAU2003/001209

identical to 20 residues selected fromthe group
consi sting of residues 200 to 400 of EphB4 (SEQ I D NO
1), residues 201 to 245 of Ep (SEQ ID NO 1),
resi dues 220 to 244 of EphB4 ("SEQ ID NO 1) and

ot hOBLER ARG TG SR DR ks b Mtody §F 1attpEinding

pbhﬁ)n&ﬁ%@ﬂﬁﬁdh&ﬁarﬁepltspb Kdchfed twitHin eésmams n01 ®ci4d cABPhBLISEQ ID
to n (N) at residue 226 of EphB4 (SEQ ID NO 1). 25
D-A method for treating or preventing cancer in a
subject the nmet hod conprisin dm nistering to the =
1ybj écretirderfadingye clamimer i vherqie haanshedy it Mgy binding
pBftichthérabf K1RAs i YitdPe RREfel QN tHiR 84siRfes 29M@ Ak Bf Eﬁﬁm (SEQID
antlbody or antigen-binding portion thereof binds
I\thépltope | ocated within residues 200 to 400 of EphB4
(SEQ ID NGO 1). SUBSTI TUTE SHEET (RULE 26) WD
18004 A0pathpd apETHingloaay 00 o3R8 75 4617, wheesim g antibody or

agﬁ’rgel élg{ﬁa%xrg r?% &Lrﬂh@e%?bm‘ﬁ’gtcL %o#o?’g Il%é{edwgpﬁn%mdues &20 to 230 of

ortion S'to an epit
EpbB4a(SED W NR): ﬂl) resi dues 201 to 245 of EphB4 ( SEQ I D
NO 1). 17. A method according to claim15 or 16,
19her & method famntréatiog pr prevanﬂnhgemchi indi sng]ectStheonetthO)ah comprlsmg

her.eof. binds ta an ito ocat hi n
éw%na& l¢ 5 sbrAn ERes R BmaRi ot 13 dar BB 4 on antigen-
@x(% dﬂﬁi@n Uﬁbrédﬂ/wﬁél@mgﬁe gh@lb o’kanh eriLEmd cgtllﬂréi tHt@eof binds
ant (0] or ant1 gen I NaAl I on there Indas.to
togn %quéé@ar@da@égq%% anle?f-g §$7° uci@ﬁzédo f?flcg% sglected from the
g%\%n&gﬁ% df2ed¥@hiesboo tél@oolo? EpﬁBﬁr@E@ﬂ) f\@ 15 &@s’i‘&&é@@o? Fo 245 of

entlng cancer in a su t he net hod r|S|n

bl g
EphB4 (REQ} B N@; 1i oestdues g%ﬂa‘joe?Jéé ofFpkl#4 (SEQ; IDé\I@nBlmd regidiags 220 to
% qqs or an anti gen- binding portion
FETIPITSRI D ARSH - ndi hg por !

e anti body or anti gen-binding

2§0r | A0fe {hla pordl?lgggaal dg%%&ﬁhttgg&tibgggg?gntgb ﬁm%mg

sequence a eas tical to residues s
pbrtiom théreof lgndsip ancapiibpe loagtedin & e&qudnezsatl%t 90% “latiofl to

EphB4 (.S D 1 resi dues. 20 45 f
eSS PSS fro 7 g et st g eadussopd et ERpBR gl m o
U\Qsmﬂdes aopltorzas ot BESBLBEQLID NO3D), fiksidmph 2 to IELof EpHEA (SEQ ID
hg% met hod according to claim19, wherein the
) Vstﬂ“eéﬁ%q el Bﬁ%ﬁ%dSEQJPtNgrﬂ t hereof binds to

an epitope located in a sequence at | east 90%
2].denty mgthod gccording to any one of claims 15 to 20, wherein the sequence has a

substitution of amino acid Asp (D) to Asn (N) at residue 226 of EphB4 (SEQ ID NO: 1).

22. A method of identifying an agent which inhibits cancerous growth of a cell, the
method comprising assessing the ability of the agent to bind to an EphB4 polypeptide
within the region of residues 200 to 400 of EphB4 (SEQ ID NO:1).

23. A method according to claim 22, wherein the method comprising assessing the
ability of the agent to bind to an EphB4 polypeptide within the region of residues 201 to
245 of EphB4 (SEQ ID NO:1).
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resi dues selected fromthe group consisting of
resi dues 200 to 400 of EphB4 (SEQ ID NO 20 1),
wo e®ioes3 201 to 245 of EphB4 (SEQ ID NO 1), PEFAU®S/001209
220 to 244 of EphB4 (SEQID NGO 1) and residues 220
to 230 of EphB4 (SEQ ID NO 1). 21. A nethod according
to any one of clains 15 to 20,3 erein the sequence
has a substitution of amno acid Asp (D) to Asn (N)

t reS| d 226 hB4 E D .NG. . 2.. A net hod .
2B | ARG e eI et AR PR iSO s Bafo BE oG sssessing
tlge"au\mly Athageat fo, bihd & ABEpHBa 1y er;pﬂaé s thing) tHRS S £i9A oPfksidues 220
the ability of t he %?ent to bin o an EphB4
to 442 diphBASSEQIY NPTk he region of residues 200 to 400

of EphB4 (SEQ ID NO 1). 23. A nethod according to
284 aj rﬁ methogiasearingta @nrersofrlaiBgPite 24 gvhesein dhg methere

c@ﬁa?hgﬁl Jees%lgg 139801ty bPtHRla ggmtte b tgrah%j)hm ﬁ@@@%ﬁ@@mﬂm the

I on of resid
¢S] @SlN@Eﬂ320 tS QBT Bptre (SHE-EY I\(@zqu 26) WO
- 2004/ 024773 PCT/ AU2003/ 001209 38 24. A nethod
26.c c ordinathotdef ideaitifiyi 22 2w age2® whidheinbibits chrrermitstgoaivth of a cell, the
I Si Ng.assessi it t.h en | nd
R e L R T
c@Prising adddueaice 4 8$BEAANICAINODrdsjdued 5eledkedh”ﬁbhotrﬂ1e group

A58 B ety oo SEEBRPLERATR N P testes Aoz Eag Ephne
($EQ D RD:t19 akd rdsRfiR4 20lo\2PE Bt EStBMBEQIID NDE1). r egi on of
resi dues 220 to 230 of EphB4 (SEQ ID NO 1). 26. A

2et hadmefhoddRdrting tB dladh 26 dRE MY dCddmpHRitY dsSessing the ability of
cancer ous growth of a cell, the nethod conprisin

tlé&%&?§§'§q¥gn frea a@ypmtyieépn‘ipﬁlélwﬂuqrge Bt lgast{98%zdentical to
LA AL §8E+t9@ frofrOfHRY h?d n@s%xt?%b‘ter@&au@st 2008860 &3 hB4 (SEQ ID NO:

I dentical to resi d fromthe group
1§ @mdm&Zﬁth)MSrOépr&‘é@Eﬂi@ N©: 1D eesistueEgHBO 2(4$EQEP1@‘N@5Q ID

LA oS00 ) 1
25‘3222‘2. AR diniatp §hEp™ S AR s MR Rl Ghlbhee has

slssty et cbfdmlﬁa aﬁdlAesme) ® Asiq(mé)mc eesituel Ra s Eﬁlﬁm (SEQID NO: 1).
identical to residues selected fromthe group

2g.0nsiAsidgegt ‘lgﬁlcheﬁhlﬁlﬂséé‘anz&euﬁ ?‘o@ﬁﬁ 0ok (C&DhBén (@Eﬁhbc;;b)NfBe
15 1 resi dues 201 to 245 of EphB4 (SEQ ID NGO 1
methqdiarsardngta 35y 2% obe! a@&?éz@@égq ID NO 1) and

resi dues 220 tao 230 of Eg 54 SEQ | D. NO 28. A

et hédp s Brhfy angedy wais berfdsctpauméypz?ﬁ%hwngasequence at

1045 i'BleBE'@al &e%%@@zdﬁé 285 oml(smmm@heam no acid
Asp (D) to (N) resi due 226 of EphB4 (SEQ I D NO

31) . rlm n%b@ﬁadc%ubg ol SRISE m‘él%ngfl’févﬁdi&ﬁ%&mae has a

cel en identifled )Y
sequence at least 90% identical to re31dues 201 to 245 of EphB4 (SEQ ID NO: 1).

32. A purified EphB4 antibody which binds to a polypeptide having a sequence at
least 85% identical to residues 220 to 244 of EphB4 (SEQ ID NO: 1).

33. A purified EphB4 antibody according to claim 32, wherein the polypeptide has a
sequence at least 90% identical to residues 220 to 244 of EphB4 (SEQ ID NO: 1).
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20 net hod according to any one of clains 22 to 28. 30.

A purified EphB4 anti body which binds to a pol ypeptide
whaooisnge7ad sequence at | east 85% i dentical to PeFAUA®S/001209

201 to 245 of EphB4 (SEQID NO 1). 31. Apurified

EphB4 anti body according to claim 30, wherein the

pol ypepti de has a sequence at,_|east 90% i dentical to

resi dues 201 to 245 of EphB4 (3§EQ IDNO 1). 25 32. A

urified EphB4 _anti.bo hi ch binds to a polypeptide
Ravi A kARG SPo0Y wiheh A P deiFeaf OF G108 Pafiience a
12808581 d@ AP to fepaBds 126 bABhBLXSEG D Nopyr i fi ed
EphB4 anti body according to claim32, wherein the

ol y L £1e] BB AANLBEAYERERIAS td @A 3O A el BHel fde h
BPeSig\esﬂigeglO to 222 o‘?yEpthllai%tsE ;ﬁﬁ‘ts’No 1 lﬁﬁ}bpeb ehas a

ID NG 1).
SQIYRSTY At UFREt %@pnfimblz@@@uewozggaﬁ obEphBY (SEQ ID NO: 1).
PCT/ AU2003/ 001209 39 34. A purified EphB4 antibody
3avhi cl pinifitsl EphBe qosibggie pacortingtpdnygprg of clgiranddtoah, wherein the

alt‘l@%%fyl t%é?@oda%% iit%@!.e lof&QtSﬂ i ke?@%%rﬁ%ﬂ%g% ??@%‘?y‘* EROBH NO: 1).

ccordi ng. t lai m,.34 Ln t I ' S .
Zequenbi i i Rgdey §R8IEL0 25 R YRRR 855" Bon Burpin the
anfib&pBdd{ BEQJlfpdyBde hhving a3Gbstiupor of dreitho BpidBYsp (D) to Asn (N)
antj bo a r di one of clainms 30 to 35,
%@5‘@?3{%@&?&@%@3@@*&5 to an epitope located in
resi dues 200 tq 400 of EphB4 (SEQID NO . 1).,. 37, A .
Bur i 1R @&Mo%ﬂwt%a%a%eidd?éwr?goﬂyt%eg%laaﬁﬁ%? %1 Wpfrgin the
aafibddy 138 moMdRIoBharitibedy.ant i body binds to a pol ypeptide
having a substitution of amno acid Asp (D) to Asn (N
at residue 226 of EphB4 (SEQ ID NO 1). 10 38. A
purified EphB4 anti body according to any one of clains

30 to 37, wherein the antibody is a nonocl onal
ant i body. SUBSTI TUTE SHEET ( RULE 26)
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