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present invention relates to nethods for regulating cancer. In p rat @{i}l 57
the invention relates to nethods for inhibiting cancerous gromh 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 growh of a cell. Bdckground of the invention: Cancer
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15 cancer before the age of 75 years (1). In men the most common cancers are prostate,

bowel and lung and in women, breast, bowel and melanoma. Identification of genes
expressed specifically in tumour tissues and not in normal tissues, and analysis of their

functions are useful for identifying new targets for cancer therapy.

Several genes have been implicated in various cancers. For instance, oncogenes

20  are known to code for receptors for cellular growth factor such as epidermal growth
factor. The ras gene is an oncogene that is believed to be responsible for up to 90% of all
human pancreatic cancer, 50% of human colon cancers, 40% of lung cancers, and 30% of
leukemias. Mutated oncogenes can become cancer-causing genes. Such mutated
oncogenes code for proteins such as protein kinases and protein phosphorylating

25  enzymes that trigger uncontrolled cell growth. EphB4 is a recently identified member of
the largest known family of receptof 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



2 interactions, which regulate cell functions such as contact i rthfHHiE drg7
cytoskel etal organisation and cell mgration (6, 7). Al though a nunber of
anti-cancer agents including growth inhibitory nolecules such as cytoxic
conpounds have been devel oped in an attenpt to treat cancer, there still 5
remains a need for providing effective nethods for regul ating cancer.
Summary of the invention: The present invention is based on the surprising
finding that an antibody that can bind to a particular region of the EphB4
prot ei n canneeéyiohg geattsiegulapdiellifinctivan s@haissoftovihibitioracyasieRitalcel | by
causing cell death of the cancer cell. 10 Therefore, in a first aspect the
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ther eof binds t orraprefht PREntiRFBbeEZ:IWNithE BurpeiSindY Bt & Aftboal aRhB4
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death of a cancer cell, the nethod conprising contacting the cell with at
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preferably at least 90% identical thereto. Preferably, the antibody or antigen-binding

portion thereof binds to an epitope located within residues 220 to 244 of EphB4 (SEQ ID
NO: 1), or a sequence at least 85%, preferably at least 90% identical thereto. Most

20  preferably, the antibody or antigen-binding portion thereof binds to an epitope Iocated
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).

In a second aspect the present invention also provides a method for inducing cell
25  death of a cancer cell, the method comprising contacting the cell with 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 201 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
30 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



16 | AR 2007 3 portion thereof binds to an epitope |ocated vvitlgp ,6si dues
220 to 244 of EphB4 (SEQ ID NO 1), or a sequence at |east 859 i"?pg%@“fegﬁaﬁl y
at | east 90% i dentical thereto. Most preferably, the antibody or

anti gen-binding portion thereof binds to an epitope located within

resi dues 220 to 230 of EphB4 (SEQ ID NO 1), or a sequence at |east 85% 5
preferably at |east 90% i dentical thereto3 Preferably, the sequence has a
substitution of amno acid Asp (D) to Asn (N) at residue 226 of EphB4 (SEQ
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conpri ses least 85%, preferably at least 90% identical thereto. Preferably, the sequence has a

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

In another aspect of the invention there is provided a method of identifying an
agent which inhibits cancerous growth of a cell, the method comprises assessing the
ability of the agent to bind to an EphB4 polypeptide within the region of residues 201 to
400 of EphB4 (SEQ ID NO:1), or a sequence at least 85%, preferably at least 90% identical

25  thereto. Preferably, the method comprises 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), or

a sequence at least 85%, preferably at least 90% identical thereto. Preferably, the method
comprises assessing the ability of the agent to bind to an EphB4 polypeptide within the
region of residues 220 to 244 of EphB4 (SEQ ID NO: 1), or a sequence at least 85%,

30  preferably at least 90% identical thereto. Most preferably, the method comprises
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



assessing the ability of the agent to bind to an EphB4 pol ypept| g\w% §
the region of residues 220 to 230 of EphB4 (SEQ ID NO 1), or a&s u nfg?
at |east 85% preferably at f 6 ';, ~R 2007 4 |east 90% i denti cal thereto
Preferably, the sequence has a substitution of amno acid Asp (D) to Asn
(N) at residue 226 of EphB4 (SEQ ID NO 1). The present invention also
provi des an agent identified by the nethod described above. 5 1In a further
aspect of the invention there is provided a purified EphB4 anti body which
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acid Asp (D) to Asn (N) at residue 226 of EphB4 (SEQ ID NO: 1). Preferably, the purified
EphB4 antibody is a monoclonal antibody.

20  Brief description of the figures:

Figure 1 shows immunohistochemical localisation of EphB4 expression in three
different colon cancers and matched normal mucosa using the 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). The dark stain from the

25  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

30  sample set. There was no cross-reactivity with the secondary antibody alone (result not

shown).



30 sanple set. There was no cross-reactivity with the secondarfga 'E. bg@i{??
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RT- PCR conparing expression of EphB4 (1187 bp) and internal 18S rRNA (489
bp) in five tunour (T) / normal (N) pairs. LMLiver netastasis and
NL-normal |iver frompatients 5 Cl- colon cancer cell |ine LIM405 C2 -
colon cancer cell line SW80, RT-RT negatiive control, P - PCR negative
control, M 5 pUC19/ Hpal | marker. Figure 3 shows a confluent nonol ayer of
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addition o gure 65 Shows s ase-3 assay. I've anount
of caspase{dnadéadwelly. per 25 100000 cel s (Y-axis) increases after tine
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1/°100 domain amino residues 201 to 400 of EphB4 (SEQ ID NO:1) on growth of MCF-7 cells in

vitro after 48 hours.

Figure 5 shows a trypan blue exclusion assay to determine dose dependency of
an EphB4 polyclonal antibody (H-200 -Santa Cruz Biotechnology) specifically directed to
20 the extracellular domain amino residues 201 to 400 of EphB4 (SEQ ID NO:1). The
number of viable cells (x100000) (Y-axis) decreases after 48h exposure to three different
dilutions of the EphB4 antibody (X-axis). There were no viable cells remaining after 72h
with the addition of Tug /ml and after 48h with the addition of 2 pug /ml.

Figure 6 shows a Caspase-3 assay. The relative amount of caspase-3 activity per
25 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 ng/ml) after 72h and for the 1/100
(2 ug/ml) dilution after 48h, caspase-3 activity was not measured.

30 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



(2 g/nm) dilution after 48h, caspase-3 activity was not measuref§ Eg@glf%@?re
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Fndicated By B Ao ahinG 2omdes 261 £ 415 of EBhBE be0 D NO), Thisis
demonstrated by the comparison of percentage viability after antibody addition to cells
20 grown in medium with normal protein activity (FCS experiment) with cells grown in

medium in which complement proteins were inactivated by heating to 55°C for 30 mins

(CLM Experiment).

Figure 8 shows a western analysis of normal human tissues as indicated and a
representative colon tumour (Tumour). (A) EphB4 protein was identified using a EphB4
25 polyclonal antibody (H-200 -Santa Cruz Biotechnology) specifically directed to the
extracellular domain amino residues 201 to 400 of EphB4 (SEQ ID NO:1). Predicted
wildtype protein is 120 kDa and is indicated by the arrow. (B) Coomassie blue stained

duplicate gel. Sizes of molecular weight marker are as indicated.

Figure 9 shows a schematic diagram comparing the domains of the wild-type
30  EphB4 receptor with the predicted structure of the slice variants EphB4v1 and EphB4v2.
Deleted regions are indicated by *.



duplicate gel. Sizes of nolecular weight marker are as indicateflj ﬁﬁg@t}%}%g
shows a schematic di agram conparing the domains of the wild-type 30 Ep
receptor with the predicted structure of the slice variants EphB4vl and
EphB4v2. Deleted regions are indicated by I b MAR 2007 7 Figure 10 shows
an expression of EphB4 gene and PBGD (housekeeping control) in breast
cancer cell lines MDA-MB-231 (231), MDA- MZ-468 (468), Hs578t, MCF7 and .
T47D either treated with 1/100 dilution of the EphB4 polyclonal antibody
(H200 -Santa @igireBahewhanbqgygsiosnd EpfBLgdnk yndﬂPBGDt Hﬁhdeﬁeé}ﬂ@g control)
extracel | ul aEHdomal n a no residues 201 5 to 400 o | D NO 1) for

65 h (Treat’® eaa?camrw Gres MMM 231 (&3 PA- Nﬁﬁ%‘lé%o 155 %t droad
transcri pt lmnre@@igle&éaﬁe&wlﬂa z@d)cydlﬁmw& lhe é@sﬁa olicmna?&r?éﬁoﬁ?qﬁlz@ném%r ker

2 - pUCL9/Hpall. Figure 1 OWs a sequence SI X overlappl ng
peptides | ﬁr@mitﬁzsclf@.ét@gy[‘spemaﬂaf direspd méhd_gxttagelsﬁ@ ddndNDahifdmsidude 2@) |

designed t fl ] 1 i ds the t equence
(shown' Pn B0 O Bt A L SkiEy B8 n UisaRgh a7 witb no St CanbRl) dre +n
the mat ur e iEMaBavdrsl-@istripfRidehferN brly SABNbNLOL. FBikeL1 13%71)1}'—]!&!&'1%11&2 shows
a trypan bl ue_exclusi on assay conparing viability in control «cells

(unt r eat edMarker 2 s PG/ HeallEphB4 pol ycl onal anti body (H 200 -Santa Cruz

Bi ot echnol ogy) specifically directed to the extracellul ar domain am no

resi dues 201 to Figusdd sMWE@Sﬁme:(lcSqu the sk veylapping @epiddesdshopm ag SEQ Hat ed

ith both Test
et Tormen NOUPRAVATH R PNOEABEIAL! af MRiched ' BB RES)ar RERUEIELS
of caspase-oBtiahigét EpyhBaseqaaitt (Howeth!bld)l The aaindes.refefld the woglhoh bethEph B4

pol ycl onal anti body (H 200 -Santa Cruz Biotechnol ogy) specifically

directed t gMpRAGHS inbe mafrs EPEBRIieRISHS IPAPd shewnin Figgreth) 400 of EphB4
(SEQ I D NO 1) al one, éAb only) or treated with both anti body and peptide
cocktai | (Ab + Aigurpddsheyes) tryasshlye gralesipreadsay mparmwu@blhbfan@onﬁp ure 14

h . I
fr g\grts mreﬁf uo‘%\If c(gIr} {I% ?QM@‘ t%% g&ggﬁ?ﬁa&%%%ggﬁgo ASBaPI onmcz)f t he EphB4
pol ycl onal Banedhbotbgy| Mﬂﬁaﬂ;&ﬁﬁc@e@buﬁe Bitaiceltiinolagyih asre tdsidirb Y1 & r ect ed

h d f Eph
NG 1) Wi ¢ n 0 o R0 4D VO i sl b vt BorbpRpbpAEand PaHSD |

appear ed t @odi@arcUd + 20 I{%ﬁ’cﬁde@ﬁl'ﬂétﬁ i 0performed in duplicate.

Figure 13 shows an assay comparing relative levels of caspase-3 activity in
control cells (untreated), cells with the EphB4 polyclonal antibody (H-200 -Santa Cruz
Biotechnology) specifically directed to the extracellular domain amino residues 201 to

20 400 of EphB4 (SEQ ID NO:1) alone, (Ab only) or treated with both antibody and peptide
cocktail (Ab + all peptides). Tests were performed in duplicate.

Figure 14 shows results of trypan blue exclusion assay performed 48 h after
treatment on confluent SW480 monolayers with a 1/500 dilution of the EphB4
polyclonal antibody (H-200 -Santa Cruz Biotechnology) specifically directed to the

25  extracellular domain amino residues 201 to 400 of EphB4 (SEQ ID NO:1) with or without
5 Opl 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 1D NO: 3) (to 10 -ul) was able to fully rescue cells from the EphB4
30  polyclonal antibody (H-200 -Santa Cruz Biotechnology) specifically directed to the



Ab- medi ated cell death. Figure 15 shows an increase in the conc\%ﬂ@r@%? -@f
Peptide 1 (SEQID NG 2) or Peptide 2 (SEQID NO 3) (to 10 |) gﬁ
fully rescue cells fromthe EphB4 30 pol ycl onal antibody (H 200 -Santa Cruz
Bi ot echnol ogy) specifically directed to the 16 MAR 2007 8 extracellular
domai n am no residues 201 to 400 of EphB4 (SEQ ID NO 1) nedi ated cell

death and was equal in effect to a conbindtion of Peptides 1 and 2 (5 pd of
each). Figure 16 shows a sequences of the two overl appi ng peptides [ shown
as SEQ | D dX@alizRepibhchén dhinardsi®inéd 20D tNGDGf Egapl (3B B) NO:hahedigted calbl e t o
bl ock the fungction of 5 ‘t_he phB4 pol ycl onal _antj body (H 200 -Santa Cruz

Bi ot echnol 6%9;1‘ %'ﬁg‘efﬁqqea ineitgetiia arcgmbimation pEPeattdead and g A ofsein ani no
resi dues 201 to 400 of EphB4 (SEQ ID NO 1) on cells in culture and
sequences of thriagusdpeherssa sesgyenses oF themwo weripring peptidegdstippm as SEQJID D

NG 10 ( Pepty : ' Al r f A

narr ow ng 5? égt(ﬁ%é‘ltf'deégi%‘ ?@gggggmgépgﬁrﬁ% zﬁhﬁlgg‘}r&gﬁfdg%eer %kttﬁéeh%%é‘ig ?f:)n of

t he anm o ahé BphBhpdijpdorid) antiibadyq HEpOUBSarin Glred Biofeshaology)espsatifivailyi dirdaedd

font). Fi 17 sh Peptide 7 (SEQ | D NO to full
cal 14 1 om RS WA GBS trakereanaenall el TRear RIS B B 2
(SEQ I D NQin 3}ltureRfd Bbdfifefbds ok ﬁuze@f)eﬁt:iﬂnes FHoRh REE als @égh@@mo@libﬁgp

-Santa Cruz Biotechnol ogy) specifically directed to the extracellular

domai n ani ANORR eptide 913 desigredd®us theRordiqaSE® G0 WOl futther(iGr@wihgbf and

10 | of a [ stock epti de re .pre-incu ed together .on ice for
2 h before;hge A SC %enge‘gi)l}#)ﬁ' unéh 18 ﬁ%ﬁro aVePosfony e ‘ga"‘ﬂ%-lﬂé%

i cr ot itd r e nptadecEphBid iphoteRQs@juchite JH¥aM infboBifoat)18 shows the am no acid
sequence of SEQID NO 1. SEQID NO 1 is the amno acid sequence of mature

Hono sapi ens EplFgute 1Y B PERABYSED IORRD hwas 2Blefb GHlEredie IMOMSMmABIOdE!
of the EphB4 receptor with domain regions to which the different

pol ycl onal madiatederlledeatinaribwasppadingffecOolBptifled S5 HA NQiByePod migrdlitat ed
by bl ack br I | ar J e indg.eceptor Ligar i ndin
d)c/)mai n) cooglfr}és ?)lr? y; S%P %g%gﬁggggggjtog'%h% uzé%ﬁ%%%%ﬁ%) F%Crh%.a%. Thg

cyst ei ne- r idacted ¢ thie exfidelluldi domatd aninospedidsi201 saMdvat EphBo (SHQD NO:1)
corresponds_to resjidues 255 to 313 of EphB4 25 (SEQ ID NGO 1). The
fibronddti M4 yhid ) pney vl of aflOopg frekieskod neptide wernre-ingubated tagethesfon EpnBa

5 gEQ I D NGicL)or R BefoldRAEGH foh dotiPBehd thodARTR: Br G916 4TS PR hR:defi! HES 437
with 500 pl of DMEM.

Figure 18 shows the amino acid sequence of SEQ ID NO:1. SEQ ID NO:1 is the
amino acid sequence of mature Homo sapiens Ephrin type-B receptor 4 (EphB4).

20 Figure 19. shows a model of the EphB4 receptor with domain regions to which
the different polyclonal antibodies (N-19, H-200 and C-16) have been targeted indicated

by black brackets, The globular domain (ephrin receptor ligand binding domain)
corresponds to residues 29 to 197 of EphB4 (SEQ ID NO:1). The cysteine-rich region
(Giardia variant-specific surface protein) corresponds to residues 255 to 313 of EphB4

25  (SEQID NO:1). The fibronectin type Ilf domain 1 corresponds to residues 324 to 414 of
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

30  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).



517 of EphB4 (SEQ ID NO 1). The transnmenbrane domain correspondgﬁzﬁ@a
residues 540 to 560 of EphB4 (SEQ ID NO 1). The tyrosine kinas ﬁ%i%ﬁ?
corresponds to residues 615 to 874 of EphB4 (SEQ ID NGO 1). The SAM
(sterile alpha notif) domain corresponds to 30 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). 1G MAR 2007 9 The placenemts of these domains relative to

t he EphB4 am no acid sequence is based on information taken fromthe nost
recent reporie plameNGSRIf tAGe @bfiaaR raldfteio thNBpRBA4do abiscfuditeAibdsB@ey Maps
to the Ntermnal first 19 am no acids of the sequence which is likely to
be am no acintgmaen tkes from the mopt picentiererh fropreNEBhAgcesSEONEMbEY NO. 1) . The

C- 16 antib ' [ > . [ Ki b0, .

anti body 1 5 0B IRFNSTo hAbOE huiboBl AENIRASE) ARER Byl Bl s 1
NO 1) in thequaxt waidl b likdy tolberanimosiealsnesidudsiie 6 $4 betheenatid Ephddi(8FQ and
the fibronectiar mai.n.. Figure 20 shows_ a sequence of a Pepti 11 (SEQ ID
NO. 12) 5de§‘§>g‘}@3)-?§hﬁ dpapiibo W%F%g&@eéﬂofﬁﬁé‘n?éﬁﬂ%éﬁ-%’ﬁ?‘gz%pti de 10
(SEQ I D NO ahlibodtis Wbl etiRbieA 0 ididel S AsRaH bptﬁﬁ@swlmhoq?h{ fHeS a
charge in this wild-type Sequence is substituted with "~ an unchafged am no
acid w th axreallutar dopaén speainingsthe geteineridsregicagindethe Rpronghtéon demder s and
the sequence in bold font refer to the position of the amno acids in the
mat ure EphB4 pr diigim 20 $bowea sequedced® sdtepfitie dh(SH IhNO: d¥etusigond td imclmdbi r st

aspect the present jinvention provide . r._inhi.biti, cancer ous

or e h of - 4R BRPeted AMERE reeBEr i SPordi IR RIT NORL BarHIERTER | onst
one antiiobodiidoAspadtated D) nddtr &irfel I\ chaPRI ihitiB wiltelypekequthes BisibdiigeaRiipody

or antigen-binding portion thereof binds to an’epitope |ocated within

resi dues 2@5%1’1%@5 sl witBReimiianGle dipin stoncgirepsperpgired®) alhe east 85%
preferably %.1 ] . K Y, . the anti.body or

ant i gen- bi r@hl%%g%ﬁdﬁﬂgr{&{]%g?%%%%(?fr?glg;et?%rqgrﬁglsﬁ%%{ej&lﬂ&%%“@ W Sﬁlll(r%'e?/esi dues
201 to 245 mdtufsBidB4(psHein.D NO. 1), or a sequence at |east 85% preferably
at |east 90% identical thereto. Mdst preferably, the antibody or

anti gen-bi nding portion thereof binds to an epitope |ocated within

resi dues 220 to 230 of EphB4 (SEQ ID NO 1), or a sequence 25 at |east 85%
pref er gl y patailb®asscrifih sidedinvéitlont hereto. Preferably, the sequence has a
substitution of amno acid ASp (D) to Asn (N) at residue 226 of EphB4 ( SEQ
ID NO 1).

In a first aspect the present invention provides a method for inhibiting cancerous
growth of a cell, the method comprising contacting the cell with 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 201 to 400 of EphB4 (SEQ ID NO: 1),
20  orasequence 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. 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
25  atleast85%, 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 201 to 400 of EphB4 (SEQ ID
NO:1). Preferably, the antibody or antigen-binding portion specifically binds to a
30  polypeptide having a sequence consisting of residues 201 to 245 of EphB4 (SEQ ID NO:



The anti body or an antigen-binding portion thereof preferably s%ec%fically
bi nds to a pol ypepti de having a sequence consi sting of residues 20 &QOEQHD
of EphB4 (SEQ ID NGO 1). Preferably, the antibody or antigen-binding
portion specifically binds to a 30 pol ypeptide having a sequence consi sting
of residues 201 to 245 of EphB4 (SEQ ID NO i 6 MAR 2007 10 1), or a
sequence at |east 85% preferably at |east090% i dentical thereto.
Preferably, the antibody or antigen-binding portion specifically binds to
a pol ypept i YJeortupeqiighcd at RAGBBNCHretRslY ot lehdt 90% ieSiclidsrela OPleferady thé EphB4
(SEQ ID NGO 1), .or a sequence at _|east 85% preferably at |east 90%

i denti cal t3dibedy or apfigendinding aprtipn spaaticallyibipdsto gpoly pertilg BAYIRE Adi ng

portion th j: £ . D ' vin e

Consi ati ng Serar dacar3tr#iRisBa% boub oERPHBARKAR WOV G SABHEREE o o
| east 85% Ilegot 8% % abfeyaldy al least PO B @dénitidarniherem. Mo pedferabByr, dfeeméibbgy ot he
sequence has_ a substitution of amn cid D) to . Asp (. at residue
36 of  EphBTIBEEBIER ARy R et EPisiarly Sy 6 2Ry ReREls Be e Sapprence

ant i gen- bi N@h&sHROGAreABudS RN &OF30 F FphBA(SI%) ANRIO: 9Y, ARBAGIPARAAt 142 @83t | body.

The method preferably results in the death of the cell.” The antibody or
ant i gen- bi MaRieEbAoRtIRash 99 h édeairal gherpier Anefgrablye thefsequgricp hbs megbstibtipn of

I tid i t % I %
bt ool - R RYa0d B BINPASE Sy ERRL: BB eBhBL BEERDINEL 1) 395k Ry,
to 400 of ﬂ@ﬁﬁ&ﬁﬁ@rh@ﬁ%ﬁ}%ﬁifﬁ?ﬁﬁﬂﬁgﬁ%ﬁﬁl(ﬂﬁclafaal Epkr_lisgaoﬂﬁézi)ng NO.230
1), i d 220 to 244 ) . and resi dues to
012 E[)ﬁsélﬁ l(JeS 9 -N%.‘elﬂfﬂigs&loﬁ?%?rﬁhb'dﬁ ip A drgthhoidBgeethce at 0 1east 85%

preferably at | 9 ' ) i _ b
oL 1), 1 edi dues SBE R ie B e R AR A I SR ot
EphB4 ( SEQpolypenitde hyving asegiedoreat 182085 % #8@rably Eibdss 9Q BEQEDNDsedtnce

preferably includes ol ypeptide vajiants Vi l.eas bstitution,
el et on oeoada fomneBeni Rishfay Sbislhis A A prebr S I8N | e
variants anesidhQ0s w 2l EphBY (JHIEIIPNES §)) resitRicd Q03 1o 2403 EpRRL @EQYID NO: hey
retain antlgenlc properties. For Instance, th | ypeptide variants can be

esi gndd 1 &) el HeugnEr el obelr BFOIDING: Do A Py bersidsdiny et sedieence at
000Ut 0 S8R Lot ol S sl D el gy oo e
t he epit op&@:lnedsidues 281 ot 24bof ENRBOHEHED IChNOy &) restthied Q20 o244 of EphB4 (SEQ

ID NO: 1) or residues 220 to 230 of EphB4 (SEQ ID NO: 1), preferably includes

polypeptide variants having at least one substitution, deletion or addition of particular

20  amino acids(s). Such polypeptide variants are also suitable for the present methods,
particularly if they retain antigenic properties. For instance, the polypeptide variants
can be designed to retain antigenic properties and to improve polypeptide production

and/ or solubility.

For example, antigenic prediction programs suggest that the charged amino acid
25 Asp (D) may also be important to the epitope function as it is the only charged residue in
the sequence. Peptide 11 consisting of amino acid residues 220 to 244 of EphB4 protein
(SEQ ID NO.1) was designéd as indicated in Figure 20. Peptide 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:

30 Peptide1(}  SEQID NO:11: AGS5CVVNAVPAPGPSPSLYCREDGQ

Peptide 11 SEQ ID NO:12: AGSCVVDAVPAPGPSPSLYCREDGQ



t he sequence. Peptide 11 consisting of am no acid residues 220 t%%%@fﬁ,ﬁ.
EphB4 protein (SEQ ID NO. 1) was designed as indicated in Figure®20. v
Peptide 10 with a substitution of Asn (N) at residue 226 of EphB4 protein
(SEQ ID NO 1) was al so designed as indicated in Figure 20). The am no acid
sequence of Peptide 10 and Peptide 11 is as follows: 30 Peptide 10 SEQ ID
NO 11: AGSCVWWNAVPAPGPSPSLYCREDGQ Peptidelll SEQ | D NO 12:
AGSCVVDAVPAPGPSPSLYCREDEQ r MAR 2w0 Q )? 11 The side chains of Asp and
Asn are very si rileside cliahe diydpxydl Aghattpvad sibsifari-ghebydaiyl foupof Asp igdd
changes it frombein negatively charged anjngo acid to a _neutral _one. In
2 second as%%le*%%@%@%ﬁ%é@ﬁﬁ%%ﬁ%%gﬁﬁ%dam@ gt dpeutiRiuci ng
cell 5 deaifa of a cancer cell, the nmethod conprising contacting the cell
with at | east one antibody or an antigen-binding portion thereof, wherein

t he anti body or td L R chi i . ! I

| ocat edI W t%i n rlg% 38%’2@5@%@0%8%%@”&%%@2%‘?@%&9 (?%qﬁf%tﬂ(i??ﬂgﬁagﬁgéae&lence
at | easts 85Matlpofef @nedylcyll,ahe inetisit] BOHYristhgnbntating thercell evith dPlebesabl y, t he

anti body or ti,gen-bi ndi ng.partion, thereo inds to a itope | ocated 10
W thin 1 esiARIEaaDenaY ptiges bitdng pestiondheseoimiercn fhe agibatloratltigen ar | east
85%  pref efirdihy pattidrafsicoPOY: Bt dkdbe IR8RARiIhIRT&iEIaDbY 0 400@f gP%%ﬁody

or antigen-bindi g\g@ JBorti on thereof "binds to an epitope | ocated w

resi dues 248EQADNQ: b or@siegdercerensd8S fprefigrably at ragdfthedensical thewist 85%
b “ant | gen avistroRS Ueinas B o iRk RpethersB Sp8° RmlenatePS il
resi duas 230ithin rs3dusR20ERITRAS of BRB4 BENAD ND: 10br &s&REGH&NG Geadf 859gast 85%
preferably at I%?st 90% i dentical thereto. Preferably, the sequence has a
subst i t ut i gRelgracaRtilerst A ilenSieal frsretoo Predrablyy therantigedy peangizendindipsia ( SEQ
treating of e B R L D B PR (R0D O
adni ni st er iNg: Yoortareqsaerivp atleast85%2prebirhlsly tit ieest&ﬁ%ljdem_i;:bl therdt@alslbsione

o o e R S B e e e SHEA T B ™

resi duas 2GditHif rébflica D20ERITE4 of BFEB4 @E@@D D 1961 @se%%qht%%feaaﬁsﬂ?@ast 85%
preferably at |east 90%identical thereto. Preferably, the antibody or

anti gen- bi @a@fﬁ@bbf@tthga@wq%geegﬁal thereto. Preferably, the sequence has a substitution of

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

In a third aspect the present invention provides a method for treating or

preventing cancer in a subject, the method comprising administering to the subject an

20 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 201 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

25  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. 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

30  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).



binds to an epitope |ocated within residues 201 to 245 of EphB4 (@E@;A_-D%
1), or a 25 sequence at |east 85% preferably at |east 90% i denti c%l““g‘
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 |east 90%identical thereto.
Most preferably, the antibody or antigen-bZnding portion thereof binds to
an epitope located within residues 220 to 230 of EphB4 (SEQ ID NGO 1), or

a sequence at 30lHeaaster BSfpfepatdf eiledidd/frain the gdlup0hsistigrifibealst édmeeet 0.
Preferably, the sequence has a _substitution of amno acid Asp (D) to Asn
(N) at resiRiggatesgnest, hopehoarcaEblar dengancen colen eamger, ovaylanganees lgRg canger,

preferably rﬁﬁbﬁ&{lﬁ%&bﬁm BEd BuRLRiL %irﬁétm@g{%ffer%l??éstuhg MERNdeatPrQSt AL €

cancer, bowel cancer, bl adder cancer, colon cancer, "ovarian cancer, |ung
cancer, nekaeroeellinthephigecshk and | eukeni a. The nmethod preferably results in
the death of a cancer cell in the subject. 5 In another aspect of the

i nventi én t her e Ihanpthevaspect ofi tiahbhadionftherdénpiok idedig rasthod gefilentifyighan

i nhibits cancerous, growth of a cell, the hod coppri si.ng assessing the
ability of 8RR ‘ﬁés‘agﬂ?olat%aﬁ%?r?‘&? %ﬂ"‘ﬁbﬂ&l‘-‘f‘&gl&&?ﬁ% PYEPTRPEFHPS 28K RE G on of
201 10 400 obiiity EPINBAg(REQLIR Mok BpnBR hofypSBaNeRAfinthe LEAR of¥1 ¥ 4R @ er abl ¥

at |east 90% identical thereto. preferred enbodi nent of the

i nvent i on, HEph84 &FAID BiGht)s ox asegnenrgsiat tgast 8530 prefenably apdaabi 9% slenteds 201 to
400 of Eph L2EQ I'D NO 1), or a sequence at least 85 % preferably at

| east 90% idéntical thereto. Preferably, the agent binds to an epitope

contained within residues 201 to 245 of EphB4 (SEQ ID NO, 1), or a sequence
ol eadl Bove g BPEVEBHcapofiRof ogBas RO dhr Rk s o B BrEnsp y o i he

anti body oroiained &fthiR r&idids DAL RAH O ﬁ:ﬁl@{s@q\lxgqmeﬁ, dr@ BRudRE hoREst! ocat ed
within residues 201 to 245 of EphB4 (%EQ D NO 1), or a sequence at | east

85% pr ef eBahl prefrable atlead §0%iidenticabthbreth efrefesably, Nbesagept bingls bty epitdpe  agent

binds to a j nt_aj i tNi i to 230 of Eph SEQ I D
Ko 3 Cor SRRl RS dot ol By EERREUER P00} ), &P s Blien A
thereto. PBBheprehiirably hhleas 00uedarichRtherts Unsferibly, itaaraibodiionantigérd Asp (D)
to Asn

N) at_ 20 residue 226 of EphB4 (SEQ ID NGO 1). The present
i nvent ilé n Q}r?b“gw\?ioaé%er%?ﬁé@@ﬁ? angEHEPY losged ithinresisupe d01de2d? pPhErhBlahove.
(SEQ ID NO: 1), or a sequence at least 85%, preferably at least 90% identical thereto.
Most preferably, the agent binds to an epitope contained 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

20 residue 226 of EphB4 (SEQ ID NO: 1).

The present invention also provides an agent identified by the method described

above.

In the present specification the term "antibody" is used in the broadest sense and
specifically covers monoclonal antibodies, polycloﬁal antibodies, multispecific
25 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 immunogilobulin molecules comprised of four polypeptide
chains, two heavy (H) chains and two light (L) chains inter-connected by disulfide
30 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



In the present specification the term"antibody" is used in the?lgrgeggégegggg?
sense and specifically covers nonocl onal antibodies, polyclona v
anti bodies, nultispecific 25 antibodies (e.g., bispecific antibodies), and
anti body fragnents. The term"epitope" refers to an epitope region of a
pol ypeptide that is recognized by an anti body or an antigen binding
portion thereof. Antibodies refer to i muhdgl obulin nol ecul es conprised of
four polypeptide chains, two heavy (H) chains and two light (L) chains

i nt er - connebkedobysinl, CH1f CHR add d18M dBach Bghtchagol Yoepaibed bfsa Iphdised of a
heavy chain varjable region (HCVR or VH) = and a heavy chai n constant

regi on. The'BEipyesinm( AEVEhind afglchain constpmt regigno The Gghwakaipogngtant 3
three domaiQSion@ibm Sl i (2 4 i f a light
chain varilggllmé1 regiﬁo;lr?g%%% or %/'%aég'nghgbﬂagﬁ?hgﬁé Or{ggg}r?lyt}gﬁtﬁle?egi on. The
| i ght chai rrubdivideglrinto negighenf hypeconiabilsp derniedomenpdementasityGleterfliaingH and VL

ions _can be f er subdiyvided i.nto, regions of h rvarigpility, terned
ol ondnt deeps (IS g v R Re @it B Cmep P T Remebtine  t hon
are nore CQ@?&M&%&%&%M ahd ATENREMpode@®F Bdse CORk anfashy P, ashe¥l flotn

conposed of ree C and four FRs, arranged from am no-termnus to

car boxy- t eratiRggerinysHe chioKpigraygey dhe foplpwigpriler: R COBDRBRZ, (RR2, FRBR3,

FR4. The tgFipha ?g&i gen-bi ndi ng portion" of an antibody (or sinply "anti body
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portion"), a used herein refers to one or nore fragnents of an

antibody that .retains the ability, S ifically bind.tq an antJigen. It
has been s%\ﬁﬁerﬂuaﬂp gg%{;%%%%&é? n‘%iaﬁlﬁ%g‘ﬁ%f 9%5 ﬁl%l?ly ﬁbé’ﬁ‘yip%w )cg% be
performed higed hagiBrtess @fona ok whdre FrapGehtsaNhh BHOIyEK AR lSS b abiliydi ng
fragments enconpassed within the term "antigen-binding portion" of an

ant i body i WEFakally Pincetopaisnfisery i hes beensbagt thas ke antigsredvnding fuicsennf of
e iR RS o Bt EOPL o BT eyl e
hi nge regi dndigg fragmentsendomagpsenl withinshe termdanidfent iadidg r@indorCldi atdonai ns;
an’ Bt boag PR BEGADT) §ERGARTERY S AHPCRAE AR GPreroR ROV o VL
20" Fur C het §orer. ol hogh Bt £ 10 GonRr oGP ke Fyereab M O i o
coded by Sapmentdinkehby » itwdame st Hiogh rogisn il ebd hbimant comistiag!s, by
a syntheti gel.RkeLnd B2k domains; (iv) a Fv fragment consisting of the VL and VH domains of
a single arm of an antibody; (v) a dAb fragment (8) which consists of a VH domain, or a
VL domain (9); and (vi) an isolated complementarity determining region (CDR).
20  Furthermore, although the two domains of the Fv fragment, VL and VH, are coded by
separate genes, they can be joined, using recombinant methods, by a synthetic linker that
enables them to be made as a single protein chain in which the VL and VH regions pair
to form monovalent molecules (known as single chain Fv (scFv)(10), (11). Such single
chain antibodies are also intended to be encompassed within the term "antigen-binding
25  portion" of an antibody. Other forms of single chain antibodies, such as diabodies or
triabodies are also encompassed. 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

30  two antigen binding sites (12, 13). Preferably, the antibody is EphB4 (}H-200) rabbit
polyclonal Ig G antibody, Santa Cruz Biotechnology, Santa Cruz, California.



enables themto be nmade as a single protein chain in which the M g@gﬁi Aéﬁ?
regions pair to form nonoval ent nol ecul es (known as single chai h 'Fv* £
(scFv)(10), (11). Such single <chain antibodies are also intended to be
enconpassed within the term "antigen-binding 25 portion" of an anti body.
O her forns of single chain antibodies, such as diabodies or triabodies
are al so enconpassed. Di abodi es are bival #t, bispecific antibodies in
which VH and VL donmmi ns are expressed on a single polypeptide chain, but

using a linker tM¥aite preferdbdy thdvaitdbotlp isd oo Grial RALIBAdYHrIFRINRSN tHeff hite,
dormai ns on the sanme chain, thereby faorcing the domains to pair with

conpl ement &t  fselctedfem gronprlang] aghigodiesat fragnayds thegeoh iiddingthdi ng
sites (12, J3hitobs &Eif S’f‘ﬁ% B4, '

pol ycl onal | g)pgo nti b(%gﬁsmggigtg t%?goz Bi otgggﬁlﬁfgl ogyéﬁgéggée%gﬁg% été%ﬁs.t fornia.
9 MAR 2007 8534 pitiereblyra¢iaasPsidentival duatdtdrobnefdrably, the nemockoahl aanibodieslyr or

fragnent_ t her eof d articularly, 1s select fr | i bodi es
o 1 agent CeEtraraBrieoh PR BAnartere it rudie M 4 o Genit CLwBINL 200
of EphB4 ( 35Qrhkdedlants at 108st 85 % SsteRAMy Al lchR86% id&nrikl tRERE Mableyatl, theast
90% i dentical thereto. Preferably, the nonoclonal antibodies or fragments

t her eof bi ABenaslonal apibodiss onfraginants gdrenf dindpian epitpps withirpssigueg Edo| D NO
1), t 0 I % i idal thereto.
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at least 85% preferaply at |e 90% identical thereto. Most preferably,
t he mod8cl &nar g@ﬁﬂw&ﬂi@gewuq@é@FPe%ﬁO@fFﬁg%éﬁ@m&loié)f%aa%ﬂ@aﬁ Foeshi t hi n
residues 228yt ?re?égblgfat FeREBA w(ivEfeichDnbldto. IPref?iblR AESMRRAG 1Bl ol €3St 85%
preferably at 1east 90% i dentical thereto. Prefetably,” the sequence has a
subst i t ut i enabsitution efanaio dcidep(D) ta HsnAEY) at kgsidue 226 of BpbBLEEQHID EEhB4 ( SEQ
IDNO 1). In a further aspect of the invention there is provided a
purified EphB4 &mt iflodlyr aspdut ohthbimaation tierpslprpeded dpuhified BghB4 seiwdpce at

or o er a1 4501 550 0pR R DuF k' Paedis oot 85RO b T 05K 1o
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~pre
havi ng a sequence at | east 85%7 dentical to residues 220 to 244 of EphB4

(SEQ I D NOEphB4 (SEQ B? BiCuB). yPraferabdnshe pogbiediBphiicaitibody biwsis due polypeptide 244
o o0, B et R RYS k0 SRR AL R R O RS 2
230 of EphBfeféSHQ dt RabEI0%WIdentitat tereaitluys 20 tb@as bf BEIR4 (SEQ ID NO: 1). The
purified EphB4 antibody preferably binds to a polypeptide having a sequence at least
20  85% identical to residues 220 to 230 of EphB4 (SEQ ID NO: 1), preferably at least 90%
identical to residues 220 to 230 of EphB4 (SEQ ID NO: 1). More preferably, the present
invention provides a purified EphB4 antibody which binds to an epitope located in
residues 201 to 400 of EphB4 (SEQ ID NO: 1). The purified EphB4 antibody according to
the present invention preferably binds to a polypeptide having a substitution of amino
25 acid Asp (D) to Asn (N) at residue 226 of EphB4 (SEQ ID NO: 1). More preferably, the
purified EphB4 antibody is a monoclonal antibody.
The term "monoclonal antibody" as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individual
antibodies comprising the population are identical except for possible naturally
30 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



identical to residues 220 to 230 of EphB4 (SEQ ID NO 1). Mre %r%ef,&ar;@?@g?
the present invention provides a purified EphB4 anti body which ‘bt r%ﬁ“’s‘ an
epitope located in residues 201 to 400 of EphB4 (SEQ ID NGO 1). The
purified EphB4 anti body according to the present invention preferably
binds to a pol ypeptide having a substitution of amno 25 acid Asp (D) to
Asn (N) at residue 226 of EphB4 (SEQ ID N» 1). Mre preferably, the
purified EphB4 antibody is a nonoclonal antibody. The term "nonocl onal
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preparations that typical i nclude different MAR ?7 5 anti bodi es
i r et od adiPRetoma P aibbas PE Fi Refeals; Bifioshdie) S<undh i RGOPERA

antibody ia9iti#baRs ik @gaiNadcoRladbd@itR (RehREdHL AR HBA nla)BeddcdfNthe The
nodi fier "nonoclonal” indicates the character of the antibody as being
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not to be . r ik 1 on .of t ny
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accor dance hybtidoirageghheferfl4)) the afidme techiyub eheha@ab B-dell @ybhigdna eebmigoet hod,
isolated fro hage antibody libraries, or may be made by . reconbi nant DNA
met hodd? S4LHh 4 iE&Uéyy%r eradechniire fapeodise ¥‘P€§‘PF¥1‘E§%%EI’“%§“‘JPH€1€5 kir i dormm
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reconbi nant human anti bodi es and net hods of synthesising the reconbi nant 15

hunan dht i begasantipodien cfyrreamory, pyifblchymamantihadisssanete pragusss yrirgiuced
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may al so b@00b) aiteedhtibodins efdhepremt invamidhersy also be obtained from commercial

sources.

Various procedures known in the art may also be used for the production of

20  polyclonal antibodies which can bind to a polypeptide having a sequence comprising
residues 201 to 400 of EphB4 (SEQ ID NO:1), or a sequence at least 85%, preferably at
least 90% identical thereto. For production of the antibodies, various host animals can
be immunized by injection with a EphB4 protein or a EphB4 polypeptide fragment
bound to a suitable carrier. Suitable carriers can include, but are not limited to, BSA

25  (bovine serum albumin), KLH (keyhole limpet hemocyanin), OVA {ovalbumin), THY
(Thyroglobulin) and RSA (rabbit serum albumin). The host animal is preferably
immunized with a EphB4 polypeptide comprising residues 201 to 400 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

30 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



Various procedures known in the art nmay also be used for the prfguig;,i;oﬂrlﬁgf
20 pol ycl onal antibodi es which can bind to a pol ypeptide having & ’@%r*tm@ﬁée
conprising residues 201 to 400 of EphB4 (SEQ ID NO 1), or a sequence at
| east 85% preferably at |east 90% identical thereto. For production of
t he anti bodi es, various host animals can be inmunized by injection wth a
EphB4 protein or a EphB4 pol ypeptide fraghent bound to a suitable carrier.

Suitable carriers can include, but are not limted to, BSA 25 (bovi ne serum
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speci es, amdefthprmaeadiguantapuchagbasilyy ¢dgetfeuarndBEGE and bapmeueteriyyg
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as Bacillus | pette-QGuerin, (BCG and Carynebacterium rvum_Anti baqdi es
2ndant body P BHBRAL I, OB Weh ceat i s adomptin SERp) Pean e or
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Mabs). Suitable anti es may ‘i nc ragnment s that ude an
anti gen- binding portion that can bind to a polypeptide having a sequence comprising residues

201 to 400 of EphB4 (SEQ ID NO:1), or a sequence at least 85%, preferably at least 90%

20  identical thereto. The antigen-binding portion of an antibody preferably includes
idiotypes of residues 201 to 400 of EphB4 (SEQ ID NO:1), or a sequence at least 85%,
preferably at least 90% identical thereto. Preferably, the antibody fragments include an
antigen-binding portion that can bind to a polypeptide having a sequence comprising
residues 201 to 245 of EphB4 (SEQ ID NO: 1), or a sequence at least 85%, preferably at

25  least 90% identical thereto. Preferably, the antibody fragments include an antigen-
binding portion that can bind to a polypeptide having a sequence comprising residues
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

30 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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preferably at |east 90% 20 identical thereto. The antigen-bi nding portion
of an anti body preferably includes idiotypes of residues 201 to 400 of
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preferably 5 of EphB4 (SEQ ID NO 1), preferably,

resi dues 2%6?@% (ﬁgéah&%éSEQ ID NO 1), nore preferably, residues 220 to
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non-human immunoglobulin. For the most part, humanized antibodies are human

immunoglobulins (recipient antibody) in which residues from a complementary
20  determining region (CDR) of the recipient are replaced by residues from a CDR of a non-
human species (donor antibody) such as mouse, rat or rabbit having the desired
specificity, affinity and capacity. In some instances, Fv framework region (FR) residues
of the human immunoglobulin are replaced by corresponding non-human FR residues.
Furthermore, a humanized antibody may comprise residues which are found neither in
25  the recipient antibody nor in the imported CDR or framework sequences. These

modifications can be made to further refine and optimize antibody performance.

The term "EphB4 protein" as used herein is taken to include full length EphB4
protein or a polypeptide fragment that comprises residues 201 to 400 of EphB4 (SEQ ID
NO:1), or a sequence at least 85%, preferably at least 90% identical thereto. Preferably,
30 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



or fragments thereof (such as Fv, Fab, Fab', F(ab').sub.2 or ot @rw
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reci pient are replaced by residues from al&DR of a non- human species
(donor antibody) such as nouse, rat or rabbit having the desired
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protein may be from any ani mal species, preferably the B4 proteinis
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growth of a Cell can lead to the formation of a tumor that may be benign or malignant.

In the specification the term "cell(s)" is taken to include any cells. Preferably, the

20 cells are derived from a mammalian species; such as, but not limited to, human, mice,
bovine, sheep or domestic animals. Itis preferred that the cells are selected from the
group including, but not limited to, prostate cells, breast cells, colon cells, fibroblasts,
epidermal cells, placental, liver, kidney, pancreas, heart, neural or muscle cells, or cancer
or tumor cells. The cells may be normal cells, diseased cells, adult cells or embryonic

25  cells. The cells may be single cells, cultured cells or part of a tissue. The cells may be
genetically modified recombinant cells, such as a transgenic cell. Preferably, the cells
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 lirited to,
prostate, breast, colon or ovary cell line. The cell line is preferably selected from the

30 group consisting of colont SW480, colon SW620, colon LIM1215, breast MCF7, breast T47-
D, breast MDA-MB-231, breast MDA-MB-453, bladder ]82, bladder T24, bladder RT119



inhibiting the activity of an EphB4 protein. In the specificatiﬁg gmg(é%r?m
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division and growh of a cell. Typically such a cell is identified as a
cancer cell that may be able to invade and disrupt other tissues and has
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ant i gen-bi ndi n ortion thereof preferab specifically binds to a
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The term "specifically binds" in this specification, is to be understood to refer to

20 binding characteristics of an antibody or an antigen-binding portion thereof which binds
exclusively to a polypeptide having a sequence comprising residues 201 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), or a sequence at least 85%, preferably at least 90% identical

25  thereto. The antibody or an antigen-binding portion thereof is preferably a polyclonal or
monoclonal antibody that specifically binds to a polypeptide having a sequence
comprising residues 201 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), or a sequence at least 85%,

30  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).



preferred enbodi nent of the invention, at |east one antibody or %nﬁ‘éﬁ W7
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within residues 201 to 400 of 15 EphB4 (SEQ ID NGO 1), preferably residues
201 to 245 of EphB4 (SEQ ID NO 1), preferably residues 220 to 244 of EphB4
(SEQ ID NO 1), nore preferably residues 220 to 230 of EphB4 (SEQ ID

NG 1), or a sequence at least 85 % preferably at |east 90% i denti cal
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to 230 of EpAHEACY SEprisaNesitpeni0lio 245 et kriiy GEQURNO 1B 5uA spiusnes aldeast at

st 90% 980U kP RO REE e BRI |
10 Pr ef er abinding@poiition sheresfébiadst toladiphBa prateirdmtviiggemsegizputiergnipoistrigomsitther eof
binds to a 220 to 244 of EphB4 (SEQ ID NO:1), or a sequence at least 85%, preferably at least 90%

identical thereto. More preferably, the antibody or an antigen-binding portion thereof

binds to a EphB4 protein having a sequence comprising residues 220 to 230 of EphB4

20  (SEQID 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).

The phrase "inhibiting cancerous growth of a cell" as used herein is taken to
mean that cancerous growth of the cell is substantially reduced or prevented. In the
25  present invention a cell is contacted with at least one antibody or an antigen-binding
portion thereof which binds to a polypeptide having a sequence comprising residues 201
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
30 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



pol ypeptide having a sequence conprising residues 201 to 400 of EphB4.i% %@;
ID NO 1), or a sequence at |least 85% preferably at | east 90%|dent| cal
thereto. 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 |east 15 85% preferably at | east
90% i dentical thereto. Preferably, the angibody or an antigen- binding
portion thereof binds to a EphB4 protein having a sequence conprising
residues  22Qudre Rdsa SibsERIEBA of SRkd 2idVAkE D) toTAsA (NFatRBIIRe a6 bERHB485%
pref erably gﬁ | east nl30% identical thereto. Mire preferably, the antibody
an antl portion thereof binds to a EphB4 protein having a
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present invention also provides a nethod foor inducing cell death of a
cancer celpreferahly, atlearb ane anfridyicrgneshgarbindimgtinstior tHeredf bindstto peast  one

anti body or ant i
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thereto. In a preferred enbodi nent of the invention, ast one anti body

or an anti §EbEHSEERN ofGrEBe AFE HsPHEY Epfsh{Ws resiftue 226 of Feb%‘l B B N Lwi t hi n

resi dues 201 to 245 of EphB4 (SEQ ID NO 1), or a sequence at |east 85%
preferably at Thephrase “mducmg cell death of a cancer cell" is taken to mean that a cancer

cell contacted with at least one antibody or an antigen-binding portion thereof which
binds to a polypeptide having a sequence comprising residues 201 to 400 of EphB4 (SEQ

20 ID NO:l1), 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), or a sequence at least 85%, preferably at least 90% identical thereto, is caused
to undergo cell death. Preferably, the antibody is an EphB4 polyclonal antibody (F-200 -
Santa Cruz Biotechnology) specifically directed to the extracellular domain amino

25  residues 201 to 400 of EphB4 (SEQ ID NO:1).

Cell death of 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

30 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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El evat ed LPrhdenin hsibgagt. the eethedicampirising administering to the subject an effective

amount of at least one antibody or an antigen-binding portion thereof which binds to a

20  polypeptide having a sequence comprising residues 201 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), 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

25  NO:1). The method preferably results in the death of a cancer cell in the subject.

The cancer is preferably selected from the group consisting of breast cancer,
prostate cancer, bowel cancer, bladder cancer, colon cancer, ovarian cancer, lung cancer,

melanoma, lymphoma and leukernia.

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



an indication of cell necrosis (death). The norphol ogy of a cel , :
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bound apoptotic bodies (17). These can be seen using a |light mcroscope. In
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a polyclonal or monoclonal antibody.

The term "effective amount" means a dosage sufficient to provide treatment or
prevention for the cancer being treated or prevented. This will vary depending on the
20  subject and the type of cancer being effected. The effective amounts of at least one
antibody or an antigen-binding portion thereof used in the methods of the present
invention may vary depending upon the manner of administration, the condition of the
animal to be treated, and ultimately will be decided by the attending scientist, physician
or veterinarian. The amount of antibody or an antigen-binding portion thereof used to
25  treat or prevent a subject will also vary depending upon the nature and identity of the

particular antibody or an antigen-binding 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

30  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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antibody or an antigen-binding portion thereof used in the methods of the present
invention may be preferably used to complement existing treatments for cancer. For
20  example, the method of the present invention may also be used in combination with
traditional cancer treatments such as radiotherapy, chemotherapy (eg using
anthracyclines, 5FU, topoisomerase inhibitors, Cisplatin and Carboplatin), or hormone

therapy or therapies utilising hormone modifiers (eg Catamoxifen).

In another aspect of the invention there is provided a method of identifying an
25  agent which inhibits cancerous growth of a cell, the method comprising assessing the
ability of the agent to bind to a polypeptide having a sequence comprising residues 201
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 1D 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
30 thereto. In a preferred embodiment of the invention, the agent binds to an epitope
contained within residues 201 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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20 ligand, such as an antibody or an antigen-binding portion thereof, that is preferably
specific for EphB4 protein and may be developed or obtained commercially for testing in

in vitro or in vivo systems for its ability to inhibit cancerous growth of a cell.

For instance, antibodies or antigen-binding portions thereof directed to specific

epitopes of residues 201 to 400 of EphB4 (SEQ ID NO:1), preferably residues 201 to 245

25 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, can be tested for their ability to inhibit
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

30 - 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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testing. Xenograft tumours can be grown in the mouse model either after subcutaneous

injection, where they will grow as a mass, or after injection into the tail vein allowing

20  mimicry of the hematogenous spread of metastasis that results in secondary deposits in
other organs. Once suitable engraftment periods and inoculation doses for each cell line
have been established, the model can be used to test various agents that bind to a
polypeptide having a sequence comprising residues 201 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

25  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. Cells may also be treated
with sub-lethal doses of a chosen EphB4 antibody equating to the ICsy and ICys to assess
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

30  tumour cell lines.

The in vivo models 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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was used to analyse the localisation of the EphB4 protein in tumour and normal tissue.

20 Colon and breast tissue showed marked increase in the levels of this protein in the
tumour epithelial cells when compared with the matched normal tissue (as shown in
Figure 1). The demonstration of high expression of EpitB4 on the tumour epithelial cells
in two of the most commonly occurring cancers suggests that EphB4 is critical to the

progression of these tumours.

25  Example 2~ RT-PCR expression of EphB4:

Reverse transcriptase-polymerase chain reaction (RT-PCR) was used to compare
expression of EphB4 (1187 bp) and internal 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 EphB4 is over-expressed in the tumour tissue of 80% of patients,

30  implying broad application as a therapeutic target (Figure 2). The differential expression
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i npl yi Ay breaelaygpe olan @rcerselh liners Wi andSWedlgeith g it/ gy dilution of fiphB4
differenti %ﬁ@&ﬂ)’ el @%nta Cruz Biotechnology - Lot numbers B141 and F182) caused the
cells to lift of the bottom of the culture vessel and die (Figure 3). This was a common
response seen when treating colon cancer cell lines including SW480, SW620, LIM1215,
breast cancer cell lines MCF-7, T47-D, MDA-MB-453, MDA-MB-231 and Hs578t, bladder
20 cancer cell lines J82, RT119, 5637 and T24.

Incubation of the breast cancer cell line MCF-7 and the colon cancer cell line
5W480 with three different concentrations of antibody (2 pg/ml, 1 pg/mland 0.2 pg/ml)
resulted in cell death in a dose dependent manner (see Figure 4 and Figure 5). This
effect was not seen following exposure of the endothelial cell line HUVEC-C to the

25  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

30  non-apoptotic cell death or restoration of gap junction intercellular communication
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(4} a 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);

(5) a EphB4 polycional antibody (H-200 (old) -Santa Cruz Biotechnology -Lot
20 number B141 batch) specifically directed to the extracellular domain amino
residues 201 to 400 of EphB4 (SEQ ID NO:1).

Cell death effect was seen in treatment with the H-200 antibody specifically
directed to the extracellular domain amino residues 201 to 400 of EphB4 (SEQ ID NO:1).
A comparison of cells grown in medium with or without active complement proteins

25  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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in the Ab-nediated cell death (see Figure 7). 'I%e mechani sm of cell death

can be fur tieteirbyrodueddyisi th@,semmeg éElgW@ 8yehlee diffemnsisbe>puessiotbetrdeenn cancer
cells inv ItEfn%u? I:et]ﬁ a %%HB?I s sts? %%ﬁ}a% ggilBﬁggl our%ertaB}? malj_z'_hgtgg a EphB4

anti body using mcCroarray
preferential effect on colon tumours.

Several hybridising bands were obtained with Western blot analysis (data not

15 shown). However, the identity of these protein bands that are specific to the tumour
sample(s), and common to all tumour samples tested, remains to be determined but may
correspond to splice variation. Two EphB4 splice variants (named EphB4v1 and
EphB4v2) were identified. Determination of the EphB4 gene structure has shown that
EphB4v1 results from the absence of the 53 amino acids encoded by the entire exon 16

20  (Figure 9). If EphB4v1 is translated the resultant protein would lack a portion of both the
kinase and SAM domains, two protein domains that are known to have roles in
transmitting signals to intracellular targets. EplB402 is caused by the in-frame deletion
of the entire exon 6 which results in the absence of 111 amino acids. EphB4v2 would
encode a protein that lacks the first fibronectin type IIl repeat. The role of fibronectin

25  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 EphB4 in
30 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



Exanple 4 - Expression of EphB4 in human tissue: Information f@, ) f07
dat abases and Northern anal ysis of normal human tissues (20) sggges g ghat
| ow | evel expression of EphB4 may be present in kidney, ovary and

pl acenta, and very |low | evel expression in heart, lung, peripheral nerves
and vascular 5 tissue, and no expression in brain. In order to determ ne
whet her gene expression correlates with 8he |evel of protein actually
transl ated a western analysis using these tissues was perforned with an

EphB4 pol y glodyddna i ideegy(HC 100 266hta Satt BiofsthidoloBl) 8p&eHanY, ag¥dted REGICT i cal |y
directed to the extracellular domain am no residues 201 to 400 of EphB4

(SEQ | D NOexiracefiylas slopwin aminogptidues 201 iyt Q0 of FipbA4 (T Nhghereiwasmgs 10

h t hat ' . t
of Ephaa AP bfehEUBinglln Ao PG RS IR e o RSP e ol ST
expr essi on antbwdse Thet affrotof teeEpiBiantibndy nalthd grostie asdiggesicodyhatNBHRIB- EphB4
ViR g L TN N A AT T A RS R A
shown) . Hov@ontd@idedftrbdsy cf lid A6 €104 Qs @blistRattsin h{aﬁh@?’gﬂg&p@ﬁbﬁﬂac to

the tunour sanple(s), and common to all tumour sanples te , remains to
be det er m Rédepteldizapcasiay pasiepbwith fibrarphtichresad disgadeddl) vhwelsephdad spd i ce

variants ( Y v2) re ddentjfied. erm patj,on of the
FonBa gens ‘CERREE () ae O BBl RAP A1t il A3 Bl iep8ha BRI BRREC o
the 53 ani natibedydglatneadhewh)y Thae: esilts; ehex etnslderédidgkihgtitvethYpsulisfgalie B4V
is translated the resultant. protein would |ack a portion of both the

ki nase 8nd feRMbgaRestare anglygs patraah haeas tgeues WBemple Sk seagsstthatfissaestBates i n
transm tti RIS BvliQf! g@é;% " L i ' c%m e
in-frame del et iaongﬂ of Ebhgwéntl gésgggr‘lm q;\ﬁ%:% ﬁ“‘?ﬁ%ﬁf&gﬁﬂm ab%g@éga}c:f 111
am no acids. Ep i.n . irs
fibronectin typgﬁ? ¥%H¥¥g§lecg‘ﬁt§%§grﬁ§?g% é&ﬁt&%ﬂ@gtﬂp ﬁﬁéﬁc’]&@%@gﬁ %%%?%g%’t S is
not known antl-Sahe @ful&idtechinotogipaten@icalhed oéctédieshe sapraldat Gotiailknovino at
this tinme. Exanple 5- RT-P nl aysis of EphB4: Because of EphB4 possible
ol o i ' angrGERAGH & 400 EEhBF G50 BHNGTD E5h i At 6ea0 BT IEF R GRS U ng
RT- PCRy@s 10 M@ d6ks Wit tHeGilin f&@&%ﬁb@@m%&ﬁ%ﬂ/@%m%ggraﬁsﬁ-
However, when these cells were gown 1 n the presence of the Eph 16 MAR
2007 31 and internalisation of the receptor after blocking the ligand-receptor interaction and

inhibiting ligand-induced RTK signaling. This is since certain antibodies can influence

tumour growth by altering the intracellular signaling pattern inside the targeted tumour

cell. The analysis of global changes in gene expression in Ab-treated cells compared to

20  untreated cells may identify genes involved in EphB4-related signaling.



pol ycl onal antibody (H 200 -Santa Cruz Bi ot echnol ogy) specifica?ﬁyﬁﬁﬁr%?@ed
to the extracellular domain amino residues 201 to 400 of EphB4 (SEQ | D*
NO 1) there was no apparent change in cell growth or norphol ogy, even at

t he hi ghest concentration of antibody. The effect of the EphB4 anti body on
t he growm h and norphol ogy of NTH3T3 5 cells was al so tested. There was no
nmor phol ogi cal or growth response (data no32 shown). The nontunorigenic-
breast cell |ine MCF10A, established fromnmammary tissue froma 36-year
ol d Caucasian patient with fibrocystic breast disease (21) was al so tested
and was observed to express EphB4 at |ow levels but did not respond to the
anti - EphB4 _ antj bod .These results, when considered

t oget her WESXMPEINEPADHANUDIAY- 1] pRYEd-west er n anaIyS|s of normal hunan
ti ssues (Exanple 5), suggest t hat tlssues that show a high |l evel of EphB4
expression wi Il be negatively affected by an EphB4 antibody The results

i ndi cat ed t hat 200
-Santa Cruz Bi o?{eigﬁ{%{ %&é%%iel %1%(31) (lhﬁ %QE% BS\L%/&’JPH& m% #_eld

dormai n am mgmnsmredmmbuﬁﬂﬂprbmuﬂﬂﬁr@iooﬁﬂxhgdo éISE@alci}lslﬂ(}l-HLﬁlO bﬂ@QEﬁhH@ defie is
domn-regulﬁﬁﬁg Fi gur %. This agrees with the |nd|n nost

anti bodi es § I-*ﬁ‘igp% YRS IBrudrrihe AYSieReTIc F@H“Eﬁ é‘r?tecept or
after bl ockipghdche t}lﬁeqrsl@Qséa@mpa&ardlﬁgﬁr@&ag S e@Bd that BRIePhdiffent

I'i gand-induced RTK'signaling. This is Since certain antibodies can

i nfl uence antigeni¢ ragnwmuﬂrilb@tﬂcegmﬂ&gi tdheblorking peptidds of 25 hgiral dcivdy (pedriagr n

i nsi de the.,targeted LU The naI s of ob an gene
expr essi onhyn ra(élg ‘e S%teqyl S a(%mn?)g(rngs Y3 %ﬁﬁgﬂerﬂ%ea g?f’ec{}f Iagmnn%y |ddent| fy
genes Ilﬂlvolré’@dhdslﬁ)f Ephﬁﬂpxroaixﬁ(mﬁ:bmi) a’sgndléaﬁecwﬂﬁﬁgu@hﬂllqhe blkinganpl e 6

- EphB4 anti bod Epi t ope. mappi ng: phB4 commerci al ly avail abl e H 200
poncIonaIPﬁBﬁ$%6WWS§H%8 @Wﬁ%fm§n?aﬂ§é&¥“5m%galnst a reconbi nant protein
corresponding to am no acids 201-400 of SEQ ID:NO 1 of EphB4 hunman
receptor. THRHdedquenSEQIR MO ed VNEEREREIVERRV YT VAGKOMRI n and the first

fibronecti mpepyae 111 Sﬁgmﬁbﬁﬂ@s@W@A%ﬂghyspgtym@@weCt ed that several
different _antij genl C re(lgDons woul d be recognl sed Sl x bI ocki ng peptides of

25 ani no alFRfideCover FERID B4 ERCREVARRHE am no acids) were
desi gnesl ag?btﬂﬁh spesiihins Nars: HWM@H@JMLME@M protein (SEQ ID

ami no aci 0 G¥HREnce: SBRRY B 1Cae RN PR prt Wevacsan

Peptide 6 SEQID NO:7: VCQCRVGYFRARTDPRGAPCTIPPS

The peptides were tested for their ability to prevent cell death after pre-
incubation with the EphB4 polyclonal antibody (H-200 -Santa Cruz Biotechnology)

20  specifically directed to the extracellular domain amino residues 201 to 400 of EphB4
(SEQ ID NO:1). A cocktail of all the peptides was initially tested and successfully
prevented cell death as determined using trypan blue exclusion (Figure 12) and caspase-
3 activity assays (Figure 13). The peptides were then tested separately and partial rescue
was observed for Peptide 1 (SEQ ID NO:2) and Peptide 2 (SEQ ID NO:3) {see Figure 14).

25  Peptide 1 and Peptide 2 overlap by five amino acids residues (GSCVV designated SEQ
ID NO:13) indicating that this amino acid sequence corresponding to residues 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
30  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



Peptide 2 SEQ I D NO 3: GSCVVDAVPAPGPSPSLYCREDGQW Peptide 3 SE@ 5%3@@@3?
EDGQONAEQPVTGCSCAPGFEAAEGN 15 Peptide 4 SEQ I D NO 5:
AAEGNTKCRACAQGTFKPLSGEGSC Peptide 5 SEQ I D NO 6: GEGSCQPCPANSHSNTI GSAVCQCR
Peptide 6 SEQ I D NO 7: VCQCRVGYFRARTDPRGAPCTTPPS The peptides were tested
for their ability to prevent cell death after pre- incubation with the
EphB4 pol ycl onal antibody (H 200 -Santa QGdz Bi ot echnol ogy) 20
specifically directed to the extracellular donmain am no residues 201 to 400

of EphB4 ( SHQal &nd@itDf thopepridks Righthed. Al tredthRnpopéredasceyds] ihl’}ﬁréx}eaﬁh%' tested
and successfully _prevented cell death as determ ned _using trypan bl ue

excl usi on (RMGUF eelidenthsgysediap fediphB4 pelycipnal andibedy (HZEP foresardg Crughe

pepti des V\qge%ﬁié{ggﬁ.ested separately and partial rescue was observed for
Peptide 1 ('SEQTD N&Z) and Peptide 2 (SEQ ID NO 3) (see Figure 14). 25

Peptide 1 and P i | i j. i i

dosi gnat ed S TE NGBS Pltes 7 B AUPIAGLIAS 5 GERRCERERY
e D N L o e Ve
Lockial | oRCluBT RSl EPRBE pryeiy RGO NG Ils oaicpisdin e b TRRleRcns ¢ he

GSCW (SEQJJePﬁBQHa%Eﬂ%%H% a&hﬁo%&ﬁisgq{?e%céﬂ to 225 30 of EphB4 (SEQ ID
NO 1)) a fdrther bl ocking experinment in which twice the anount of each of

Peptide 1 (ygg%ép Nosgpwogepti de -dSRRHAD NO 3) was conpared with the |

DO MAR 200 I nitial™ anount of the peptides together. Al treatnents

bol yo onal TeRE1ESdy” PRI Prom Sant e BEW PR see Figure 15).  Thrce new

a1 13) or E2efft dpe. SEQUBHSOTer o oy ERYIPAPP) Bhced on speci fic amno
e ! e O R B OSERLE MR B e L B AT, T
NO 8 AGSCYViRse e%ghia&@el?e n%@%lh&eﬁ@aﬁ%éfm&é&@ bgﬁg?fiéliﬁo%eﬁz,%ﬁp NO. 10

LVVPVAGSCVWDAVP wever, due to the 'high nunber of hydrophobic am no acids
i n pept i depr&eafivg further testing. However, Peptide 7 (SEQ ID NO. 8) with an amino acid

sequence corresponding to residues 220 to 227 of EphB4 (SEQ ID NO:1) was used in
15 blocking experiments and was able to rescue cells from the cell death effect caused by

the addition of the EphB4-antibody (H-200 from Santa Cruz) alone (see Figure 17).
All publications discussed above are incorporated herein in their entirety.

Any discussion of documents, acts, materials, devices, articles or the like which
has been included in the present specification is solely for the purpose of providing a
20  context for the present invention. Itis not to be taken as an admission 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
25  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.



9, these peptides were not soluble in any solution that could befd N@ﬁ to
cells, thus preventing further testing. However, Peptide 7 (SEQ | D ?
with an am no acid sequence corresponding to residues 220 to 227 of EphB4
(SEQ ID NO 1) was used in 15 bl ocking experinents and was able to rescue
cells fromthe cell death effect caused by the addition of the

EphB4- anti body (H 200 from Santa Cruz) al e (see Figure 17). All

publ i cations di scussed above are incorporated herein in their entirety. Any
di scussi on of docunents, acts, materials, devices, articles or the |ike

whi ch  has Begieneesz| uded in the present specification is solely for the

pur pose of 1proviglidigilian [rkbnae B BXAltH Ad WeHaR(AHEW) ahl VakttaRBian Assdctatidat t O
be taken as an afit,3sdraRoldhads (ARCRIROM. baﬁéerhhﬁﬁ&raﬂ?aﬁ@@?%ﬁ—%%%t of the
prior art base QFaNBH.&an é‘?@'hlﬂﬁ/@ g{ce ok edoes ;ln the field relevant to

the present invention as It exist In Australia or any other country
bef ore tshe Jri or'Wang ekl o198, €elb$d: Zﬂﬂfﬂﬁﬁq of this application. It will be

appr eci at ed:‘|r by RS o%n%a?k%d9bel%d¢k§'g§§%995815£48t 233%53nunerous variations 25

and/ or i cations 0 t'he i nv ion as shown in the specific
enbodi nment ﬂ.wltrﬁwtyeﬂlabm%imgtjﬂmtérrs&.%@ﬁﬂi.t or scope of the invention as

broadly descri . Th r odi ments ar . re, to be
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char act &r i zgtd medieimeht €6 the tihistiod oﬂH@%ceRfu@%ﬁiwtﬁ%‘fﬁ'c@lQ”ﬁ origin. Eur. J
Cancer 15:659-670. 5 15 MAR 2097 35 CLAIMS 1. The use of at | east one at

| east one anti bogy, B o 1@5&59@5&%&95% @g{g&}liﬁgndihgﬁaﬁeﬁ thephgr ei n the

anti body or antigen-binding portion there S t0 an epitope |ocated
wi t hi n r esiwbrrein2iid artibodp Or aritigepthBalifgSF@tioDti@of bjnds ioan ¢fipadonafedct ure 5

f di t for the ipghjhiti ft wth of .a.cell. 2.
The use of e audee st Aotaduty i i SORRER Pt M BuPePbntiricheor
wher ei n t hgeaakds2dYo 200 aﬂEﬁw@qﬂj RD: A9 fetidiest 8116045 bf PAisR4 SR epi t ope

|l ocated in a sequence at |least 85% identical to residues selected fromthe

group dénsilBxNEy 1ptesiduss 220240t HphBAGSEQ IDENRA) arshesideesNA0 ta 2301 esi dues

01 25 BT L R O (=9

manuf act ur exfele @indBduSaieRal of eell. he i nhibition of the cancerous growth of
a cell. 3. The use according to claim2, wherein the anti body or

anti gen- bi ndi ng THAIsE 1&brdiNg iCahinbD NURerbia tRdabollP BEaktReALBMHINS & Ssequence
at least 90%identical to 15 residues selected fromthe group consisting
of resi duegoriion thereadbind$ toRphRitopSiagated in a sequence at least 90% 1dentical to

15  residues selected from the group consisting of residues 201 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), for the

manufacture of a medicament for the inhibition of the cancerous growth of a cell.

4. The use of at least one at least one antibody or an antigen-binding portion
20  thereof, wherein the antibody or antigen-binding portion thereof binds to an epitope
located within residues 201 to 400 of EphB4 (SEQ ID NO: 1), for the manufacture

of a medicament for induction of cell death of a cancer cell.

5. The use of at least one antibody or an antigen-binding portion thereof,
wherein the antibody or antigen-binding portion thereof binds to an epitope located

25 ina sequence at least 85% identical to residues selected from the group consisting of
residues 201 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), for the manufacture of a medicament for induction of

cell death of a cancer cell.

30 6. The use 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 201 to 400 of EphB4 (SEQ



ID NO 1), residues 201 to 245 of EphB4 (SEQ ID NO 1), residuebi2goRt 244
of EphB4 (SEQ ID NO 1) and residues 220 to 230 of EphB4 (SEQ | D NO @@
for the manufacture of a nedicament for the inhibition of the cancerous
growth of a cell. 4. The use of at |easf one at |east one antibody or an
antigen-binding portion 20 thereof, wherein the antibody or

ant i gen- bi ndiﬁ% gorti on thereof binds to an epitope |ocated within

rezI i dues 20D NE: ApgesidueEghBW %?F@dﬂnbwf@m Nox 1} mesidngadRaca ﬁ‘}‘bOf of ?
Teast - one. ArIEFEDD BD-3hpiGishiafifint 8238 of RRAS! rERLIP Mo ffalfR, be

anti body ormanifhi@ere-ofiameidi@nieat for dithictien epdelitieatiofta@anderepilt ope | ocated 25
in a sequence at |least 85%identical to residues selected fromthe group

consi sting pf repiediesf aPdfERivédRhotht Fh B BE@tiRddY@r ahantib@sbidumg 201 to
245 of EphB4 (SEQ ID NO 1), residues 220 to 244 of EphB4 (SEQ ID NO 1)

and r esidduawrtonthersof Jthereit tregmihodysEantipenbinding potiéon ofrhinds tcanure of a

nmedi cament for induction.of ..cel e 1. 30, 6. The use
nocor di ng. 1teph e WiliuPleriatfae 450D shboBef B IRAS MG por i on
t her eof bi ndgndfsctaie of pintcdRAmeacht G traatrdeR 8 peRetticd of cAASH i9Q%abjeant i cal to
resi dues selected fromthe group consisting of residues 201 to 400 of EphB4

(SEQ 1 D MAR 200fhe 1€ of kh MRctitd ambaﬁﬂ&ha%a&%etaﬁtﬂ?&% &fan_'ﬁﬁﬁgél-ﬁiﬁgfﬁt@ D NG
1), residues 220 to 244 of EphB4 (SEQID NO 1) and residues 220 to 230 of

EphB4 ( SEQ nopieyCherepf, wWherein the antihedif ercantigen-bindimgmediiaratirereot biods ionatuct i on of

|| death of |1, 7. .7Th . of . ffecti t of at | t
one antbody8re BRAET SEavaeR 3t 1™ SR iskpiigh iralisr RgR MR e "ant 1 body
or anti gen'éﬁbﬁiﬂédi@isﬂﬂ% bf eBidtidyerraab 400 BEEPhRS ESEQ BDIN®PB, fegidateZl Mot hi n
resi dues 201 to_ 400 of EphB4 (SEQ I D No: 12‘?, for the manufacture of a
medi cament J4§rof EpbBe (JBRABNOOD). psilpen?? G it ofdipkBrt (PRQAIDMNG} &kand 8. The

use of an GLhigeliv t&‘ﬂﬁ&'&‘ﬁ@aﬁ@%{g@h&?ﬁz f%Pfﬂe%g?AgagEuré‘Bf&‘““ gen- bi ndi ng

portion thereof, erern nt1 gen- I'ng portion thereof
bi nds to ammddicapent Gpehd wemment or preveatiopeinecatin healgect85% i dentical to
resi dues selected fromthe group consisting of residues 201 to 400 of

EphB4 (SEQJI. D NQhelkse aéc@sdifipRSclZigil 8 1 Wherdid3h@intibpbBar 4rdipehlbihdiéy 1),
residues 220 to 244 of EphB4 (SEQ ID NO 1) and residues 220 to 230 of
EphB4 ( SEQPepiaucherep! bipds toranepiapriogeted ia giqugnee at least 90% identical to

residues selected from the group consisting of residues 201 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), for the

20  manufacture of a medicament for the treatment or prevention of cancer in a subject.

10.  The use according to any one of claims 1 to 9, wherein the antibody or
antigen-binding portion thereof binds to an epitope located within residues 201 to
245 of EphB4 (SEQ ID No:1).

11. The use according to any one of claims 1 to 10, wherein the antibody or
25  antigen-binding portion thereof binds to an epitope located within residues 220 to
244 of EphB4 (SEQ ID No:1).

12, The use according to any one of claims 1 to 11, wherein the antibody or
antigen-binding portion thereof binds to an epitope located within residues 220 to

230 of EphB4 (SEQ ID No:1).



medi cament for the treatnment or prevention of cancer in a subj ecﬁgg %@}”{9233?
The use according to claim8, wherein the anti body or antigen-binding
portion thereof binds to an epitope located in a sequence at |east 90%
identical to residues selected fromtHReé group consisting of residues 201
to 400 of EphB4 (SEQ ID NGO 1), residues 201 to 245 of EphB4 (SEQ I D NO
1), residues_ 220 to 244 of EphB4 (SEQ ID NO 1) and residues 220 to 230 of
EphB4 (SEQ 1B NCOTheyse apeprdingdo aay aegeifcdaimgrido d2, whereii the pesiendedias ghe

treat ment of .pr ntjon. of cancerin j£C1 . : rding to
any one of ?:L}bgﬁﬁn%ﬁgﬁgi%m@? aC%ez?S(éjl )tt%eA%Ié?#H}or ﬁd%er%aonftﬁ]pglgr%ﬁigmg portion
t her eof bi nM&:190 an epitope |located wi thin residues 201 to 245 of EphB4
(SEQ ID No:1). 11. The use according to any one of clains 1 to 10, wherein

the antibodysor AZfetRéH 6TQHTIEI2AGHQMHIG inhibas @ceRiRdSov @ oFR c8RI t Ope
| ocated within residues 220 to 244 of EphB4 (SEQ ID No:1). 12. The use
accordi g tGeasphaspenyrrisgigssassing the ability wh theaiganttth dingrpiapdippBdr

ant i gen- bi ndi t 20 i t i i thin residues
220 to 230Iq 5&%?%&%2)1@%@5@?{%‘%0%6%% 2@&%‘*@‘88&@‘*@%%@2 accordi ng
to any one cl ai lLto wher.ein the sequence has a..substitution of
i no” act a Rsp”( ByPiedchoriie SitBu e R Fp Rt BsesRbt 1) 719 A
net hod of i@eabilkybMbe agbr@&mhdwwﬂpﬁmwy%eﬁxﬁamﬁ@ﬁ@ﬂﬁ rQ%iQMbe"re_@ifdués cell,

5 the nmethod conprising assessing the abili of the agent to bind to an
EphB4 pol ypHppi24é ohEphBh(IBQ@ IPeyPdn r@ildueégﬂémg4@®ﬂEmk&3M@@(be BonB4 ( SEQ

I D NO L), 15. A.ne of 6l {4R.14, wherein the nethod conpri sing
assessill)r?g ‘E%%“%‘b?sfz??sc’ gﬁ?ﬁ%@%‘eﬁ%cﬂoﬁwﬁb%o an EphB4 pol ypeptide within
t he region resi dues 1 to 245 of EphB4 EQ ID NO 1 esi dues 220 to
944 of CEphEb-( SEOMRSTSentTiof 6R afent MG BbET U SO RBA e | D
NO'1). 16 ihe R oTpris b heAiIRG BN Iho Wbl bIHY BialplGAPGE OUS g7 Owth

of a cell, the nethod conprising assessing the ability of the agent to
bind to a pwimIEmMEiakequeasapt leg$tr83‘ya1ds@tcﬂaémemdu65| selested o theemourcal to

oo e o RS o818 0 PR RIS 551 4P 94409 ©
15  EphB4 (SEQ ID NO: 1) and residues 220 to 230 of EphB4 (SEQ 1D NO: 1).
17. A method according to claim 16, the method comprising assessing the ability
of the agent to bind to a polypeptide comprising a sequence at least 90% identical to
residues selected from the group consisting of residues 201 to 400 of EphB4 (SEQ
ID NO: 1), residues 201 to 245 of EphB4 (SEQ ID NO: 1), residues 220 to 244 of

20  EphB4 (SEQ ID NO: 1) and residues 220 to 230 of EphB4 (SEQ ID NO: 1).

18. A method according to any one of claims 14 to 17, wherein the sequence has
a substitution of amino acid Asp (D) to Asn (N) at residue 226 of EphB4 (SEQ ID
NO: 1)

19.  An agent which inhibits cancerous growth of a cell when identified by the

25  method according to any one of claims 14 to 18.

20.  The use of at least one antibody or antigen-binding portion thereof, wherein
the antibody or antigen-binding portion thereof binds to an epitope located in a
sequence at least 85% identical to residues 220 to 227 of EphB4 (SEQ ID No:1), for

the manufacture of a medicament for the inhibition of the cancerous growth of a cell.

30 21.  The use of at least one antibody or antigen-binding portion thereof, wherein

the antibody or antigen-binding portion thereof binds to an epitope located in a



15 EphB4 (SEQ ID NO 1) and residues 220 to 230 of EphB4 (SEQ B NOp %@ﬁ?
17. A nethod according to claim 16, the nethod conprising assessing t
ability of the agent to bind to a pol ypeptide conprising a sequence at

| east 90% i dentical to residues sel ect3§d fromthe group consisting of

resi dues 201 to 400 of EphB4 (SEQ ID NO 1), residues 201 to 245 of EphB4
(SEQ ID NGO 1), residues 220 to 244 of 20 EphB4 SE&{I}D NO é} and residues
220 to 230 sMuerBhleastrEd™ Penmal to tesidaes 2R0te 2R at Helelt (hH(Q [P HNaahyfasne of

(D) o Asn OnplBEEEKEs kG SEPNIREB SRR BPORQIE drogRlelBLIC 2O\ 1 CR7

inhibits c ero rowt h a cell identifi.ed by the 5 et hod
wccordi ng. -any L BneaN aBeeriive pmnaug! HEH 16350 Sk By B niEen BR e

anti body orpafibh GRRe0E Wikirbigl tRO4rtibedy bhaftReh-bindhef Sdrflon tHEoABirdo@siyn Or

ant i gen-bi ndi ng portion thereof binds to an epi to&gal ocated in a sequence

at | eastd 85epifonemcptediwithin residuauie) 23708 EphB4 ¢FE@QARDI0:{ BEGY the No: 1), for
the manuf aC%l%ﬁl%i&LEF%fgeIgé(ﬁgbgﬁeg[ fc{r?ﬁe ﬁr&‘?m'eﬁ'tmrgx:r%\)ggﬁoﬂ)f éagﬁ?r%ﬁg%ﬁligjgcgrs growt h

of a cell. he "usé east oné an y or antigen- i ng
portion thetgof,. wherei.n e. anti bo . _antigen-bindin orti,on thereof
b hds o artbpi § Bee A HoR o asbone R tba S0l el bingf: ' gsoe
identical tghiiesiHHRS, Wikleih thelahlibelly Epidet-BRAAIpMROA theredf Binds kd1fh

manuf acture of a medi canment for the induction of cell death of a cancer
cel | . 22. Tepitope bocatfed dha sgquened ai deaghi\ Y identicaltto residyies 32btodR7 A S BAr

antige i ngd r&i.0n..there rein.t I i - bi ndi ng
por t ontd e Bor I REHY: £5 et Eenurf 48 FedicaiBnPlih M ieerBne R b 0500
of EphB4 ( SHQahd2rNoa dubjedtor the manufacture of a nedicanment for the
treatnment or prevention of cancer in a subject. 23. The use of an

effective mUDtTHéfus@tacéc&éﬁlg O RS S dRPANs Q0 t@ DY igieiRitRAiibodPeF L1 ON
thereof, wherein the antibody or antigen-binding portion thereof binds to
an epi t opeantigembindingpaatienthersnt binds 1d @epitogs bechigd mn i seduenes dldeistdues 220 to

227 of Eph%l,/%pde&%g .tcl)r%smgl]:esﬂl)(]t ?eioﬁﬁhﬁgﬁéﬁbﬁ%ﬁf a nedi canent for the

treatnent ot ‘prevention can The use according to
any one, of ai 20t \é% rein.the .anti body or . anti.gen-bi ndi ng
por 1 orl5 heReot bPaed BOER¢ itedsandtiftionpoySpid hoater srdie
at least 85% identical to residues 201 to 245 of EphB4 (SEQ ID NO: 1).
26. A purified EphB4 antibody according to claim 25, wherein the polypeptide
has a sequence at least 90% identical to residues 201 to 245 of EphB4 (SEQ ID NO:
1).
20 27. A purified EphB4 antibody which binds to a polypeptide having a sequence
at [east 85% identical to residues 220 to 244 of EphB4 (SEQ ID NO: 1).
28. A purified EphB4 antibody according to claim 27, wherein the polypeptide
has a sequence at least 90% identical to residues 220 to 244 of EphB4 (SEQ ID NO:
1).
25 29. A purified EphB4 antibody which binds to a polypeptide having a sequence
at least 85% identical to residues 220 to 230 of EphB4 (SEQ ID NO: 1).
30. A purified EphB4 antibody according to claim 29, wherein the polypeptide
has a sequence at least 90% identical to residues 220 to 230 of EphB4 (SEQ ID NO:
D.



90%identical to residues 220 to 227 of EphB4 (SEQ ID No:1). 1F 2AR yili
purified EphB4 anti body which binds to a pol ypeptide having a sequencé‘i ?i

| east 85% i dentical to residues 201 to 245 of EphB4 (SEQID NO 1). 26. A
purified EphB4 antibody according to cPB8i m 25, wherein the pol ypeptide has
a sequence at |least 90% identical to residues 201 to 245 of EphB4 (SEQ ID
NGO 1). 20 27. A purified EphB4 anti body which binds to a pol ypeptide

havi ng a seglencd pusifiel EpbB4 gafhadgervii¢hchinds & a pdlyprptide haong o segpgnesf EphB4

\(/\/rSnErQelI E l\lhoeaté%ﬁﬁg tllé %alﬁ%esédue guen%a?%%g%g&mgn?l g!ﬁtﬁl tmo2r7esi dues

s ot B R iR b B Biibadk eilin 18,y BB of iR dng | odpersig Y M O

residues 22@16%@1;18&87 tﬂﬁds’z_‘tgﬁ%l ellﬁvh*@ a él)ostltﬁﬁon 6 fmblacRdAGERING40 ant | body
according to claim29, wherein the ]5) égﬁg has a sequence at | east 90%
@p (BEQ !

i dentical tAsn €Y atwesdwe 236106 EphBA 6% DNO 1). 16 MAR 2007 39
31. A purified EphB4 anti body which binds to a pol ypeptide having a
sequence a33 | eaAtpudified iantébﬁdbzca&ordingrtcemhdom:sofkﬂ?zﬁnﬂstZ@BZ O¥heiegh Bde (SEQ ID
No: 1). 32. pyurified body according to any one of clainms 25 to
31, wherei n®™® MWB’ER{@OIE}MQ’O@B a pol ypeptide having a substitution of
am no acid Asp (D) to 5 Asn (N) at residue 226 of EphB4 (SEQ ID NO 1). 33.
A purified anti body according to any one of clains 25 to 32, wherein the
anti body is a.nonoclonal antibody. 16 MAR 2097 202137895 LSeq listing

-Met hods for regul ati ng cancer SEQUENCE LI STING <110> The Queen Eli zabeth
Hospital <120> Met hods for regul ati ng cancer <130> 03 1348 7262 <160> 13



<170> Patentin version 3.3 <210> 1 <211> 985 <212> PRT <213>-§I-@ﬁm§@§@ens
<400> 1 Met GQu Leu Arg Val Leu Leu Cys Trp Ala Ser Leu Ala Ala a 1
510 15 Gu du Thr Leu Leu Asn Thr Lys Leu Qu Thr Ala Asp Leu Lys Trp
20 25 30 Vval Thr Phe Pro Gn Val Asp Ay An Trp GQu Qu Leu Ser Ay Leu
35 40 45 Asp Qu Gu G@n H's Ser vVal Arg Thr Tyr Au Val Cys Asp Val Gn
50 55 60 Arg Ala Pro Gy An Ala H's Trp LeU Arg Thr Ay Trp Val Pro Arg
65 70 75 Page 1 1 b MAR 2007 202137895 1-Seq listing -Methods for

regul ating cancer 80 Arg Gy Ala Val H's Val Tyr Ala Thr Leu Arg Phe Thr
Met Leu Gu 85 90 95 Cys Leu ser Leu Pro Arg Ala Gy Arg Ser Cys Lys Gu

202137895_1_sSeq listing -Methods for reguiating cancer
SEQUENCE LISTING

<110> The Queen Elizabeth Hospital
<120> Methods for regulating cancer
<130> 03 1348 7262

<160> 13

<170> PatentIn version 3.3

<210> 1

<211> 985

<212> PRT

<213> Homo sapiens

<400> 1

Met Glu Leu Arg val Leu Leu Cys Trp Ala Ser Leu Ala
Ala Ala Leuy
1 5 10

15

Glu Glu Thr Leu Leu Asn Thr Lys Leu Glu Thr Ala Asp
Leu Lys Trp

20 25
30

val Thr Phe Pro GIn val Asp Gly GIn Trp Glu Glu Leu

ser Gly Leu
35 40 45

Asp Glu Glu GIn His Ser val Arg Thr Tyr Glu val Cys
Asp val Gln '
50 55 60

Arg Ala Pro Gly GlIn Ala His Trp Leu Arg Thr Gly Trp
val Pro Arg _
65 70 75

Page 1



Thr Phe Thr 100 105
Ala Leu Thr Pro 115
Thr Val Ala Ala GQu
Ala Thr Ay Lys Val
Leu Ser Lys Ala Ay

110
120
130
Asn
Phe

Cys Met Ala Leu Leu ser
A n Leu Thr val Asn Leu Thr

Val

125
135
145

Tyr

Leu

Ala Ay Ser Cys Vval
Pro ser

Lys Thr

H s Leu 190 180 185 Phe Tyr

Phe Tyr Tyr G u Ser Asp Ala Asp Th T
lie L?@%@fi

Ala Trp Met A u Asn Pro Tyr
140 His Leu Thr Arg Lys Arg Pro Ay Ala Gu
150 155 160 Val

Leu Arg Leu Ay Pro
Leu 165 170 175 Ala Phe A n Asp Gn Ay Al a

Lys Lys Cys Ala

Page 2 i 6MR2007 202137895 1 seq listing

-Met hods for regulating cancer Arg Phe Pro 195 200 205 du Thr Val Pro Arg
G u Leu Val Vval Pro Val
Pro Ala Pro Ay Pro Ser

Leu

Tyr

210 215 220 \Val

Oys Arg 225 230 235

202137895?&T5eq Tisting -Methods for

Arg
Met

Thr
110

val
Leu

Ala
Ala

His
Lys
145

val
Phe

Ala
Ley

190

Phe

Gly
Leu

95

Leu
Phe

Phe
Thr

Trp
Ala
130

Leu
val

Lys
Tyr

175
Phe

His

Tyr

Ala
Glu

ser
Thr

Tyr
Pro
115

Met
Glu

Thr
Asn

160
Thr

Leu

Gln
Leu

Lys

val His val

Leu

100

Tyr

Glu

Arg

Leu

Asp

180

Lys

85

Pro

Glu

Asn

Lys

Arg

165

Gin

Cys

Arg

Ser

Pro

Arg

150

Leu

Gly

TYr

Ala

ASp

Tyr

135

Pro

Gly

Ala

Ala Thr

Gly Arg
105

Ala Asp

120

ITe Lys

Gly Ala

Pro Leu

Cys Met
185

Ala G1n Leu Thr
Page 2

regulating cancer

Leu

90

ser

Thr

val

Glu

ser

170

Ala

val

Arg

Cys

Ala

Asp

Ala

155

Lys

Leu

Asn

Phe Thr

Lys Glu

Thr Ala

125

Thr val

140

Thr Gly

Ala Gly

Leu Ser

Leu Thr

Asp Al a Val



240 Qu Asp dy An Trp Ala Gu dn Pro Vval

250 255 Pro Ay Phe Qu Ala Ala Gu dy Asn Thr

260 265 270 An- Gy Thr

Cys 275 280 285 Pro Ala Asn Ser
Adn Cys 290 295 300 Arg Val

Gy Tyr

Thr dy Cys
Lys Cys Arg
Phe Lys Pro Leu ser Ay Gu Gy Ser cys Gdn Pro
Ile Gy ser Ala Val Cys

Hi s ser Asn Thr
Phe Arg Ala Arg Thr Asp Pro Arg Ay

Ser

Ala Pro cys 305 310 315 320 Page 3 15 MAR 2007 202137895_1-Seq listing
-Met hods for regulating cancer Thr Thr Pro Pro ser Ala Pro Arg Ser Val Val

Ser Arg Leu Asn @dy 325 330 335 5er Ser

Leu Hs Leu Qu Trp ser Ala Pro

Leu Gu ser Gy Ay Arg 340 345 350 GQu Asp Leu Thr Tyr Ala Leu Arg Cys
Arg Qu Cys Arg Pro dy Gy

202137895_1_Seq listing -Methods for
Arg Phe Pro

Glu
ser

val
Tyr
225

Glu
ser

Pro
Ala

270

Gln
Gln

Pro
Cys

Arg
Ala
305

Thr
Cys
210

AsSp
Cys

Asp
Cys

255

Gly
Ccys

Gly
Pro

Ala
Gln
290

val
Pro

195

val
val

Ala
Arg

240

Gly
Ala

Phe
Ala

Thr
Cys
275

Asn
Cys

Gly
Cys

320

Pro

val

Gln

Glu

260

Phe

ser

Tyr

Arg

Pro

Trp

245

Ala

Lys

His

Phe

200

Glu Leu val
215

Ala Pro Gly
230

Ala Glu GIn

Ala Glu Gly

Pro Leu Ser

280

Ser Asn Thr
295

Arg Ala Arg
310

Page 3

val

Pro

Pro

Asn

265

Gly

Ile

Thr

regulating cancer

Pro

ser

val

250

Thr

Glu

Gly

Asp

val

Pro

235

Thr

Lys

Gly

Ser

Pro
315

Ala
220

Ser

Gly.

Cys

ser

Ala

300

Arg

205

Gly

Leu

Cys

Arg

Cys

285

val

Gly



355 360 365 Ser Cys Ala Pro Cys Gy Gy Asp Leu Thr Phe Asp P{§ M@ng@?o
Arg 370 375 380 Asp Leu Val Qu Pro Trp Val Val Vval Arg Ay Leu Arg o]
Asp Phe 385 390 395 400 Thr Tyr Thr Phe Qu Val Thr Ala Leu Asn Ay Val
Ser Ser Leu Ala 405 410 415 Thr dy Pro Val Pro Phe A u Pro Val Asn Val
Thr Thr Asp Arg G u 420 425 430 Val Pro Pro Ala Val Ser Asp Ile Arg Val
Thr Arg Ser Ser Pro Ser 435 440 445 Page 4 201'7 202137895 Lseq listing
-Met hods for regulating cancer ser Leu Ser Leu Ala Trp Ala Val Pro Arg Ala
Pro Ser dy Ala Val 450 455 460 Leu Asp Tyr Qu Val Lys Hs Qu Lys Ay
Ala Au Ay Pro Ser Ser 465 470 475 480 Val Arg Phe Leu Lys Thr ser GQu
Asn Arg Ala Qu Leu Arg Gy Leu 485 490

202137895._1_Seq listing -Methods for regulating cancer

Thr Thr Pro Pro Ser Ala Pro Arg Ser val val Ser Arg

Leu Asn Gly
325 330
335
Ser Ser Leu His Leu Glu Trp Ser Ala Pro Leu Giu Ser
Gly Gly Arg
340 345

350
Glu Asp Leu Thr Tyr Ala Leu Arg Cys Arg Glu Cys Arg
Pro Gly Gly

355 360 365

Sar Cys Ala Pro Cys Gly Gly Asp Leu Thr Phe Asp Pro
Gly Pro Arg
370 375 380

Asp Leu val Glu Pro Trp val val val Arg Gly Leu Arg
Pro Asp Phe
385 390 395

400

Thr Tyr Thr pPhe Glu val Thr Ala Leu Asn Gly val Ser
ser Leu Ala
405 410

415

Thr Gly Pro val Pro Phe Glu Pro val Asn val Thr Thr
Asp Arg Glu

420 425
430

val Pro Pro Ala val Ser Asp Ile Arg val Thr Arg Ser

Ser Pro Ser
435 440 445

Page 4



495 Lys Arg Ay Ala Ser Tyr Leu Val dn Val Arg Ala Arg ser Glu?@I 8,210
500 505 Ay Tyr Gy Pro Phe Gy An GQu Hs Hs Ser @n Thr dn eﬂﬁﬁsﬁjy
515 520 525 du ser Qu Ay Trp Arg Qu G n Leu Ala Leu Ile Ala dy Thr
Ala 530 535 540 Val Vval Gy Val Vval Leu Val Leu Val Val Ile Val val Ala
Val Leu 545 550 555 560 Cys Leu Arg Lys G n Ser Asn Gy Arg Qu Ala Gu
Tyr Page 5 16 MAR 200? 202137895_1LSeq listing -Methods for regulating
cancer Ser Asp Lys 565 570 575 Hs Ay @n Tyr Leu lle Ay Hs @y Thr Lys
Val Tyr 1Ile Asp Pro 580 585 590 Phe Thr Tyr G u Asp Pro Asn A u Al a Val
Arg Gu Phe Ala Lys Gu 595 600 605 1Ile Asp vVal Ser Tyr Val Lys Ile GQu
GQu val Ile dy Ala dy Qu 610 615 620 Phe Gly Gu val Cys Arg Ay Arg
Leu Lys Ala Pro Ay

202137895_1_seq listing -Methods for regulating cancer

Ser Leu Ser Leu Ala Trp Ala val Pro Arg Ala Pro Ser
Gly Ala val
450 455 460

Leu Asp Tyr Glu val Lys His Glu Lys Gly Ala Glu Gly
Pro Ser Ser
465 470 475

480

val Arg Phe Leu Lys Thr Ser Glu Asn Arg Ala Glu Leu
Arg Gly Leu
485 490

495

Lys Arg Gly Ala Ser Tyr Leu val GIn val Arg Ala Arg
ser Glu Ala

500 505
510

Gly Tyr Gly Pro Phe Gly Gln Glu His His Ser GIn Thr

GIn Leu Asp
515 520 525

Glu Ser Glu Gly Trp Arg Glu GIn Leu Ala Leu Ile Ala
Gly Thr Ala
530 535 540

val val Gly val val Leu val Leu val val 1le val val
Ala val Leu
545 550 555

560

Cys Leu Arg Lys GIn Ser Asn Gly Arg Glu Ala Glu Tyr
Page 5



Lys Lys G u 625 630 635 640 Ser Cys Val Ala Ile Lys Thr Leu Lys &if MaR 2087
Tyr Thr Qu Arg An 655 645 650 Arg Arg Gu Phe Leu Ser Qu Ala Ser lle
Mt Gy G@n Phe GU H's 670 660 665 Pro Asn Ile Ile Arg Leu Gu dy Val

Val Thr Asn Ser Met Pro Val 675 680 685 Page 6 16 MAR 2907

202137895 Lseq listing -Methods for regulating cancer Met Ile Leu Thr Gu
Phe Met G u Asn Ay Ala Leu Asp Ser Phe Leu 690 695 700 Arg Leu Asn Asp
Gy @n Phe Thr val Ile @n Leu Val Gy Mt Leu 705 710 715 720 Arg Gy
Ile Ala Ser Ay Met Arg Tyr Leu Ala Qu Met Ser Tyr Val 725 730 735 His
Arg Asp Leu Ala Ala Arg Asn Ile Leu Val Asn Ser Asn Leu Val 740 745 750
cys Lys VvVal Ser Asp Phe Ay Leu Ser Arg Phe Leu Au du Asn Ser

202137895_1_sSeq listing -methods for regulating cancer
Ser Asp Lys
565 570

575

His Gly GIn Tyr Leu Ile Gly His Gly Thr Lys val Tyr
ile Asp Pro

580 585
590

Phe Thr T¥r Glu Asp Pro Asn Glu Ala val Arg Glu Phe
Ala Lys Glu
595 600 605

Ile Asp val Ser Tyr val Lys ITe Glu Glu val Ile Gly
Ala Gly Glu
610 615 620

Phe G1y Glu val Cys Arg Gly Arg Leu Lys Ala Pro Gly
Lys Lys Glu
625 630 635

640

ser Cys val Ala Ile Lys Thr Leu Lys Gly Gly Tyr Thr
Glu Arg Gln
645 650

655

Arg Arg Glu Phe Leu Ser Glu Ala Ser Ile Met Gly GlIn
Phe Glu His

660 665
670

Pro Asn Ile Ile Arg Leu Glu Gly val val Thr Asn Ser
Met Pro val
675 680 685

Page 6



755 760 765 Ser Asp Pro Thr Tyr Thr Ser ser Leu Gy Gy Lys |I|d§ PR Iglggg
Arg 770 775 780 Trp Thr Ala Pro Au Ala Ile Ala Phe Arg Lys Phe Thr er
Ala Ser 785 800 790 795 Asp Ala Trp Ser Tyr Ay Ile Val Met Trp Au Va

Met ser Phe Ay 805 810 Page 7 16 MAR Lulif”™ 202137895 1 seq listing
-Met hods for regulating cancer 815 du Arg Pro Tyr Trp Asp Met Ser Asn G n
Asp val Ile Asn Ala Ile 820 825 830 Qu G n Asp Tyr Arg Leu Pro Pro Pro
Pro Asp Cys Pro Thr Ser Leu 835 840 845 H's An Leu Met Leu Asp Cys Trp
G@n Lys Asp Arg Asn Ala Arg Pro 850 855 860 Arg Phe Pro A n Val Val Ser
Ala Leu Asp Lys Met Ile Arg Asn Pro 865 880 870 875 Ala Ser Leu Lys Ille
Val Ala Arg Qu Gy Ay Ala Ser H's Pro Leu 895 885 890 Leu Asp G n Arg
G@n Pro H's Tyr Ser Ala Phe Ay Ser Val dy GQu

202137895_1_seq listing -Methods for regulating cancer
Met Ile Leu Thr Glu Phe Met Glu Asn Gly Ala Leu Asp

Ser Phe Leu
690 695 700

Arg Leu Asn Asp Gly GIn Phe Thr val Ile Gln Leu val

Gly Met Leu
705 710 715
720
Arg Gly Ile Ala Ser Gly Met Arg Tyr Leu Ala Glu Met
ser Tyr val
725 730
735

His Arg Asp Leu Ala Ala Arg Asn Ile Leu val Asn Ser
Asn Leu va
740 745

750

c¥s Lys val ser Asp Phe Gly Leu Ser Arg Phe Leu Glu
Glu Asn Ser
755 760 765

Ser Asp Pro Thr Tyr Thr Ser Ser Leu Gly Gly Lys Ile
Pro Ile Arg
770 775 780

Trp Thr Ala Pro Glu Ala Ile Ala Phe Arg Lys Phe Thr
Ser Ala Ser
785 790 795

800

Asp Ala Trp Ser Tyr Gly Ile val Met Trp Glu val Met
ser Phe Gly
805 810

Page 7



900 905 910 Trp Leu Arg Ala Ile Lys Met Gy Arg Tyr Qu G u ser§ PERAZEY
Ala 915 920 925 Ala dy Phe Ay Ser

Phe G u Leu Val
8 16 MAR 2007 202137895 1-seq listing -Methods for

A u Asp 930 935 940 Leu Leu Arg lle dy Val
Lys Il e Leu 945 950 955 960 Al a Ser Val

Pro Ay Thr Pro Ay 965 970 975 dvy Thr
<212> PRT <213> Honp sapi ens
Pro Arg GQu Leu Val

985 <210> 2 <211> 25

Leu Thr Arg Phe Pro GQu Thr Val

Ala Gy Ser Cys Val Val

20

25

Thr

202137895_1_seq listing -mMethods for

Glu
Ash

830

Glu
Thr

His
Ala

Arg
Arg
865

Ala
His

Ley
val

910
Trp
Phe

Ala

815

Arg Pro Tyr

Ala

Gln
Ser

Gln
Arg
850

Phe
Asn

ser
Pro

895
Asp
Gly

Leu
Ala

Gly

Ile

Asp
Leu
835

Leu
Pro

Pro
Pro

880

Leu
Leu

GlIn
Glu

Arg
Ala
915

Phe

820

Tyr

Met

Gln

Lys

Arg

900

Ala

Gly

Trp Asp

Arg Leu

Leu Asp

val val

870

Ile val
885

GIn Pro

Ile Lys

Met

Pro

Cys

855

Ser

Ala

His

Met

Ser

Pro

840

Trp

Ala

Arg

TYFr

Gly
920

Ser Phe Glu Leu
Page 8

Asn

825

Pro

Gln

Leu

Glu

Ser

905

Arg

val

Ser

Adn lle Ser

Page

regul ati ng cancer Al a
LeU Ala Gy H's dn Lys
Gn Hs Mt Lys ser An Ala Lys
Gy Ay Pro Ala Pro dn Tyr 980
<400> 2 Thr Val

1510 15 Vval

regulating cancer

Gln

Pro

Lys

Asp

Gly

890

Ala

TYr

Ser

Asp val Tle

Asp

Asp

Lys

875

Gly

Phe

Glu

Gln

Cys

Arg

860

Met

Ala

Gly

Glu

Ile

Pro

845

Asn

Ile

Ser

Ser

Ser

925

ser

Asn
Pro Val



<210> 3 <211> 25 <212> PRT <213> Hono sapiens <400> 3 dy Ser % Xﬁl E[}é?l
Asp Ala Val Pro Ala Pro Ay Pro Page 9 16 MAR 2007 202137895 7*se ;
listing -Methods for regulating cancer Ser Pro Ser 1 5 10 15 Leu Tyr Cys
Arg Qu Asp Ay @n Trp 20 25 <210> 4 <211> 25 <212> PRT <213> Hono
sapiens <400> 4 Ju Asp Ay Gn Trp Ala u dn Pro Val Thr Ay Cys ser
Cys Ala 1 5 10 15 Pro dy Phe Qu Ala Ala Qu Ay Asn 20 25 <210> 5
<211> 25 <212> PRT <213> Honpo sapiens <400> 5 Ala Ala u Ay Asn Thr Lys
Cys Arg Ala Cys Ala G n dy Thr Phe

202137895_1_seq 1isting -Methods for regulating cancer
Ala Glu Asp
930 935 940

Leu Leu Arg ITe Gly val Thr Leu Ala Gly His GIn Lys

Lys Ile Leu
945 950 955
960
Ala ser val Gin His Met Lys Ser GIn Ala Lys Pro Gly
Thr Pro Gly
965 970
975

Gly Thr Gly Gly Pro Ala Pro Gln Tyr
980 985

<210> 2

<211> 25

<212> PRT

<213> Homo sapiens

<400> 2

Thr val Asn Leu Thr Arg Phe Pro Glu Thr val Pro Arg
Glu Leu val
1 5 10

15

val Pro val Ala Gly Ser Cys val val
20 25

<210> 3

<211> 25

<212> PRT

<213> Home sapiens

<400> 3

Gly ser Cys val val Asp Ala val Pro Ala Pro Gly Pro
Page 9




1510 15 Lys Pro Leu ser Ay Au dy Ser Cys 20 25 <210> 6 1?],;
<212> PRT Page 10 16 MAR 2667 202137895 1Seq listing - N@thods K207
regul ati ng cancer <213> Honb sapiens <400> 6 Ay GQu Ay Ser Cys @n Pro
Cys Pro Ala Asn Ser His Ser Asn Thr 1 510 15 ile Gy Ser Ala Val Cys dn
Cys Arg 20 25 <210> 7 <211> 25 <212> PRT <213> Honp sapi ens <400> 7 Val
Cys An Cys Arg Val Ay Tyr Phe Arg Ala Arg Thr Asp Pro Arg 1 5 10 15 dy
Ala Pro Cys Thr Thr Pro Pro Ser 20 25 <210> 8 <211> 8 <212> PRT

202137895_1_Seq listing -Methods for regulating cancer
Ser Pro ser
1 5 10

15

Leu Tyr Cys Arg Glu Asp Gly GIn Trp
20 25

<210> 4

<211> 25

<212> PRT

<213> Homo sapiens

<400> 4
Glu Asp Gly G¢In Trp Ala Glu Gln Pro val Thr Gly Cys
Ser Cys Ala

1 5 10
15

Pro Gly Phe Glu Ala ala Glu Gly ’S‘E‘"

20
<210> 5
<211> 25
<212> PRT
<213> Homo sapiens
<400> 35
Ala Ala Glu Gly Asn Thr Lys Cys Arg Ala Cys Ala Gln

Gly Thr Phe
1
15

5 10

Lys Pro Leu Ser Gly Glu Gly Ser Cys
20 25

<210> 6
<211> 25
<212> PRT
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<213> Honmp sapiens <400> 8 Ala Ay Ser Cys Val Val Asp Ala 1 Sg§ g% >2@?
<211> 10 <212> PRT <213> Hono sapi ens Page 11 16 MAR 2067 2021378

listing -Methods for regul ating cancer <400> 9 Val Ala Gdyser Cys Val Val
Asp Ala Val 1 5 10 <210> 10 <211> 16 <212> PRT <213> Hono sapi ens <400>
10 Leu Val Vval Pro Val Ala dy Ser Cys Val Val Asp Ala Val Pro Ala 1 5 10
15 <210> 11 <211> 25 <212> PRT <213> Hono sapiens <400> 11 Ala Ay Ser
Cys Val Val Asn Ala Val Pro Ala Pro dy Pro Ser Pro 1 5 10 15

202137895_1_seq listing -Methods for regulating cancer
<213> Homo sapiens

<400> 6

Gly GTu Gly Ser Cys GIn Pro Cys Pro Ala Asn Ser His
ier Asn Thr : 10

15

ItTe Gly Ser Ala val Cys GIn Cys Arg
20 25

<210> 7

<211> 25

<212> PRT

<213> Homo sapiens

<400> 7

val Cys GIn Cys Arg val Gly Tyr Phe Arg Ala Arg Thr
Asp Pro Arg
1 5 10

15

Gly Ala Pro Cys Thr Thr Pro Pro Ser
20 25

<210> 8

<211> 8

<212> PRT

<213> Homo sapiens

<400> 8

?1a Gly Ser Cys val val Asp Ala
5

<210> 9

<211> 10

<212> PRT _
<213> Homo sapiens
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ser Leu Tyr Cys Arg Gu Asp Ay An 20 25 <210> 12 <211> 25 ﬁﬁzgﬂﬁ%g?
<213> Honop sapiens <400> 12 Ala Gy Ser Cys Val Vval Asp Ala val Pro Al a
Pro Ay Pro ser Pro Page 12 f 6 MAR 2007 202137895 1Seq listing -Methods
for regulating cancer 1 5 10 15 ser Leu Tyr Cys Arg Au Asp Ay Gn 20 25
<210> 13 <211> 5 <212> PRT <213> Honp sapiens <400> 13 dy Ser Cys Val

Val 15 it Page 13

202137895_1_seq listing -Methods for regulating cancer
<400> 9
val Ala Gly Ser Cys val val Asp Ala val
1 5 10

<210> 10

<211> 16

<212> PRT

<213> Homo sapiens

<400> 10

Leu val val pro val Ala Gly Ser Cys val val Asp Ala
val Pro Ala
1 5 10

15

<210> 11

<211> 25

<212> PRT

<213> Homo sapiens

<400> 11

Ala Gly Sser Cys val val Asn AT& val Pro Ala Pro Gly
Pro Sser Pro
1 5 10

15

Ser Leu Tyr Cys Arg Glu Asp Gly Gln
20 25

<210> 12

<211> 25

<212> PRT

<213> Homo sapiens

<400> 12

Ala Gly Ser Cys val val Asp Ala val Pro Ala Pro Gly
Pro Ser Pro _
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16 HAR 2007

2%?137895_1_Seq Tisting -Methods for regulating cancer
5 10
15

Ser Leu Tyr Cys Arg Glu Asp Gly GlIn
20 25

<210> 13

<211> 5

<212> PRT

<213> Homo sapiens
<400> 13

Gly Ser Cys val val
1 5
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