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ANG OGENESI S | NHI BI TI NG MOLECULES AND THEIR USE I N THE
TREATMENT AND DI AGNCSI S OF CANCER The present

w0 poosfsi2eh rel ates to nol ecul es that are capabPer/@P2004/013247

i nhi biting angi ogenesis, t.o therapeutical or

di agnostic conpositions conprising one or nore of the
nol ecul es and to the use of such nolecules in
nmedicine, in particular in the treatnment or diagnosis
of cancer, in particular solid tunors. Further

di scl osatsicermEsEishatHI B TING WL EQPTR & AN ITEEIRSTSE

Angi ogenesi s, the formation of new bl ood vesseI% from
the pre - exitsiify TREACYERT ARP i?%ﬂﬁaﬁﬁsrﬂ‘ﬁ'alcwg Round
heal i ng, reproduction and enbryonic devel opnment.

Angi ogenesis is also essential for the devel opnent of

t unor s. Thewpsesedtvésgsention rekmiss grovicdecHiesi ehek are

al | qwi ng t he.cel.l s to 0 I ' LS.
ERTH o Shehesob aliEradR Ao ShsEarfEIseE o

dH G i ANt mpew it saHecampolr foimy iateror endet bél thé
junctions leading to tube_fornmatian. his.%roc SS. .
R, 2 0 T IPENIBY St SHLM SO 40 FRELCine, in

;F‘émac!dl'a&g i9f tHECES 2P AP U PRAI LIS J eFdEaheer, in
ooseni ng of the pericyte -endothelial contact
prertidutliany soeddld framars enFarichemtdirutidses 65 gefethod for

endot hel i al el | %%Eh the extracellular matri x

RE 8 By S hf8gF I HsT" The Q vb3 and Q vb5 integrins
have beemgeseniled,t ohpafdimdpiatre di newodd ovdssebsels from
devel opnent and angiogenesis_via a Si

i . a nal.l i ng ,
PRI NRCIR SN GBERF 6% ot o Mddi £PoRopBd healing,
f%&ﬁﬁéﬁ%ﬁf@%?a et wepgpyERdotdald Aprisld .S aald obBRegXE T @

r matrix, the regulation of interendothelial
contlast ssisenitipdr fant therdeubedmantatdfofwpss - eNawppkood

t he adhesi on_nol ecul e. VE- er| | .a r '
SRS, SgTRLeBELS o SRR, Rhabnanar ohe LR o
WeEse)s unlddntthe1inedeai ebsihat led to the present

i nvention the junctional adhesjon | ecul JAM and
JAM C Jrdng %ngiogenesis, endothé?%gi ceﬁis prolg%erate,

migrate into new tissue and form inter-endothelial junctions
leading to tube formation. This process starts and is driven
by angiogenic factors. The signalling of VEGFs and
angiopoietins leads to loosening of the peficyte—endotheliél
contact permitting proliferation and interaction of new
endothelial cells with the extracellular matrix mediated by
integrins. The avP3 and avP5 integrins have been described to
participate in blood vessel development and angiogenes;s via
a signalling crosstalk with angiogenic factors.

In addition to interactions betwgen endothelial cells
and the extra-cellular matrix, the regulation of inter-
endothelial contacts is important for tube formation. For
example, the adhesion molecule VE~cadherin plays a role in

vascular remodelling and maintains integrity of blood

vessels.
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di scovered. These nol ecul es are found in vascul ar
cell-cell contacts and are involved in | eukocyte

W e@sssnddt helial mgration. Now it was found PEEEP100£013247
i nteraction between JAMB and JAM C al so plays an
important role in angi ogenesis . Based on this
finding, the inventors tried to find new nol ecul es

that are_capabl e Lohibisti i-adenesi F L 4

ey usl BURBEROR. " ConDHI 5110 (he Srehe orr oy v ton the
Prdidnay adnasgen afioreielad eM-B pntle§RMnG wheeher

these nol ecul es can prevent interaction between JAﬁL-Bll
HIFFOYARES: EhepRstPHECTHe® pusi V8 noleddPEd For St hei T

éﬁﬂégckﬁ taabLpeki ARGl PUENES I 1 ukdbYiIteO Lt raRdefifiothelial
sel ecting nolecules that are positive in the i vivo

rtiesttasnanpegehesis fonditthalg thsl datpeactTest bagrege JAM-

| ec s for thejr. abilit l.o ngj,o s 10
Rrs e e heb i hes t tbad O Ee 8 I EREESk nddk s
descri bedska fxanple fidktoordithg tlovehéoraveniednte tfind

f d_t hat t all I I t : t the
9 BPAECRORS DB RBEH D AVOTH (s 1 AR CL b BB G5 CEPAT

1y BhisbihLDo. 2841 Qasnesss, Hipraddingi enal stess of:
step d ) abOve is therefore necessary to find the
desi r edanobecuiétng To fangk mil gedlesygleRat are

parti cul ar ui tabl e ,ac [ LN t) e
ot hod. Ray FEEE NG SRS Saig el eblEek UER, pESyeL”
RASIrkicYe oRDbeEMEes SaM-B haid Jabi-c;ty to inhibit tunor
gromh i vivo. The test for, inhi iting t%nnr gromﬁngnt
vivo i sSoFeekinpl Bha Resttie gederrpEd AT ERARDF £33 1Y
By Jreans  ahibhensiep ph dspbatdag or producing the

angi ogenesi's inhibiting nolecules results in the _
actual dbt apheehinofmelrcules téatmeirecopestine tange 1n

Sl AR 00 L0 ), M pe ot con ve

Testing the molecules for their ability to block
angiogenesis in vivo may be performed by means of the retina
test as described in Example 4.

According to the invention it was found that not all
molecules that can prevent the interaction between JAM-B and
JAM-C are also capable of inhibiting angiogenesis. The
additional test of step d) above is therefore necessary to
find the desired molecules.

To find molecules that are particularly suitable
according to the invention, the method may further comprise
the step of testing the positive molecules for their ability
to inhibit tumor growth in vivo. The test for inhibiting
tumor growth in vivo is for example a test as described in
Example 5.

By means of the step of isolating or producing the

angiogenesis inhibiting molecules results in the actual

obtainment of the desired molecules.
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suitably be a popul ation of antibodies directed
against JAM B or JAM-C . The preparation of
wa@pioshosdies is a straightforward techni que notPCI/EP2004/013247

requiring inventive skill and for exanple described in
Khler & MIstein, Nature 2565495 -497 (1975). The
skilled person wll therefore be able to provide such

range hout undu T I

can prg@éﬁt ?%?%ﬁ%c %gfﬁegﬁESA%f%ggéhggﬁg%ée%§‘gﬁis
m%@hoaxaﬁﬁlsep@1$é&m@dﬂbyzm@mgbabfngomethSeempmegﬁnn@xample
either JAM-B or JAM - on their surface wth .
SP&EéPﬂédb§oPu%?%P%ﬁﬂﬂquQ£'%?E&Poélesr%%5%%&?@eﬁgﬁlqﬁ¥ JANM-B

gthﬁtése@ﬁ@ ﬁ%eﬁ%&é%fﬁ% equle$ i 89Ei £6COE di NGt Baight forward
ecr.ease 1n labelling of the cells as conpared to

teohnnquelneUba@qurLQQInmﬁeniaNé fisk e&uped . fovp| EIRES
t hat uce cre e l |
d&,sgaé}o gean 25K 11 L0 ﬁ?@gpécei& o8l 497 (1975 .

conparlson to éon Ps expressing

THAVs k€1 064 JAM: s Bh and thatieng foabebkedbIAM e BoosvildvisuCh
but no nolecule to be tested bound to their surface
rapgesBiEBPRE WRIMHAUEARR nol ecul es. Suitabl e | abel s

are fl u?é@@?ﬁ@twhé%ro%l'e\é%lgg BiAt pRehasedi dabel & ion
that are well " known in the art. Suitable techni ques

bb@weensJaMrﬁl ayd tHeHCalisl fandedrsnppensafeEned by

SN B LA £l S g UG oDl pohmetay

shh&bcérﬁlfﬂur@bélnédﬂﬁdmdblbhaAMHtebacMAMWBkmﬁaﬁpﬂtthMmiy,
B and JAM C are then further tested for the|r ability
ipothANPEFECRRY Vg eifdst HGLRCLGS. ARDr FERTEIRE jDuecrease in

gggiggggagf @M@'éé¥ﬂ§3a§*ﬁﬂ%ﬁﬁEedt@§ £8h P& tES U ion

escribéd in Exanple 4 is very well suited because the
wnehDdEIBang m¢l¢¢uiaﬁas@uﬂapuﬁesdebehdsn@E@ﬁﬂﬁ|4ﬂQQﬁ&ﬂ¢ in

dot hel II d
tggcggpg £Affc %&su% z%g ghcégm%§9¥§5§ an &E?l cells

|vetests are t orio a
cRpRBEaNEg ASERYC m;s Gi2@rFRC alhelpheffMﬁg ohabal be)i Igeriesirs JAM-C

i nduced by graft of natr%%g | oaded th algﬂfgenlc
bpgcher 8ol areke s terdeiePPURAOWY FHEthes ErtECY fire
s89dbEEQNa L 0p 941 ¢ Nt @R Rfu1kgsting the ability to

Suitable labels are fluorescent, radiocactive or
Biotin based labels that are well known in the art. Suitable
techniques for visualizing the label and disappearance or
reduction thereof are flow cytometry, biochemistry, or enzyme

linked immunosorbent assay (ELISA).

Molecules that are found to inhibit the interaction
between JAM-B and JAM-C are then further tested for their
ability to inhibit angiogenesis in vivo. For this various
options are available. However, the retiga test as described
in Example 4 is very well suited because the remodelling of
the vasculature depends essentially on endothelial cells and
not on micro-environmental factors. Alternative tests are the

chorio allantois membrane assay, ischemic reperfusion, or
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i nhi bit angi ogenesis in vivo, the capability of the
nmol ecule to inhibit tunor gromh in vivo may be
wao e®bes21A suitabl e exanpl e of such test is asPCI/EP2004/013247
described in Exanple 5 . The above nethod finally |ed
to the identification of antipody H33, produced by
hybri doma 13H33, deposited on 22 October 2003 with the

eyt Sg%tkgs%%aggex%}( “@H@@r&ama%@ oing,ZgLl kg tyir en

eposi ccessi on nunber DSM ACC2622 as
3ﬂgﬁm@@mdgemast5rsnhTmm$ernpsnﬁ eqd @edfl khewnniventheomrt.

It was sho that anti bod h d t
agai nst 13A %gdﬁﬁleant%l%Ek%5ﬂ§¥6bwﬁl§e§t?ﬂgb ecdgﬁh&ty to

MM i@NdnBh 8YEAEsLYMDL @ @ RHen cuipwdi Lhtyr edugls Mdleecule
recrui tment of nmacrophages into tunors. It can al so

tsl deliPRE FHREFastPOrh ofn JANICTYE Rl ARFERY: Apudedyle
%%?ﬁ %ff%%tsggﬁok%ﬁEaiéo g%§c%g%%hoihsExaﬁpfe'@yent'on

relate e ant for use as a
nmedi can®ht, abnvﬁaméthmmaﬁlﬁaﬁiﬁIMQQtWBnthefidemmiﬁication of

nmore in rticul r.treati.n [ L

dRer g Bee PRoGRErOrPY dirdetre frlanennasantied on 22

d@%ﬂﬁ%@tQﬁﬁg Rf +t iB8he thait S1aie sbhgsaneveneei ki sdtgarfiSmen
for use as a nedicanent. Such fragnments and

u:h@hz\?ﬁétlkvé?,ua?@ Gmbfgbalmci%lté)@ FepopisgReRessSiqgy number DSM
ngg g!{,g %. AGCEL ant{;gan ;hi nf&bmgcuw%@mﬁe

reco i Aant aV|ng the peC| Icity of H33,
iSefewntand. aggregatesomeMEﬂfaﬁVlSOdhuHﬁﬁLZQElch is dlrected

derivatives of H3 meri.c anti bodi.es ¢ ris

AB4EE t VS FocFrR b1 g b ISTeraRar nBhOE ot h Vivo
A0 ihedias PaMbRdgtheispacidive.t ¥ t0kelid8es Thee | @ddiafi tment
are suitably produced in transgenic mce or other

oafnm@rcgpaggw inbe @m%ﬁ néd KepephBel Bhpckhghe interaction
goaawa&g od2 ! a@ggxtf%é&f@f@lsa@l% nor
ant ody de |ves

riva retain the antigen
apiopdiosgeapaci ty of the mhole anti body as such. Such

(L 20Tenl 0, CefLYaNES 0 A3 D8VR0kabSEly a3 son
use as a medicament, in particular for treatment of cancer,
more in particular for treating solid tumors. In addition the
invention relates to fragments and derivatives of H33, that
have the same specificity as H33 for use as a medicament.
Such fragments and derivatives are in particular Fab
fragments, Fv fragments, single domain antigen binding
fragments, recombinant antibodies having the specificity of
H33, scFv and aggregates thereof, Vs, humanized derivatives
of H33, chimeric antibodies comprising at least the
specificity of H33 or human monoclonal aptibodies having the
specificity of H33. The latter are suitably produced in
transgenic mice or other animals as"will be explained
hereinbelow.

The invention further relates to antibody fragments

and antibody derivatives that retain the antigen binding



10

15

20

25

30

Functional antigen -binding antibody fragnments can be

engi neered by proteolysis of antibodies (papain
waele@sessizon, pepsin digestions or other enzymatPCI/EP2004/013247

approaches) , yielding Fab, Fv or single domains.

Al ternatively, fragnents can Qe pr oduced

reconbinantly Fab fragnments ("Fragnment antigen

éarga%% )ofarcﬁet NBoaot L 9ebedy ndi %c@horr@heﬁ 9f:a%ﬂents and

y nol ecule, containing V + C 1 and
Betiwedn vEsand B33 havé mey diesim déissulibiedeibohleigrior art
sent .. The npl ecul ar weight of the heterodiner is
Eﬁgﬁgﬁﬁytnguﬁavgg'kDa. Fab fragnments can be prepared
by papalFﬁndtgeﬁthﬂﬁtDéeIW‘mlreilaj@t iabadibesy fhegmmsmian be
f r agnment 30 kDa) that still contains the wh
W%n&é’ﬁedbpﬁdpﬁ@téﬂésb"r of v%’&llé’ofjgésarGPF‘BBa? ?bsgestlonr

e %S%q eEt@BBQ BPeoﬂﬁ@fEﬂﬂé§ﬂ¥%ibya%5§b8cﬁé% antk1ding

variable’light chain (V) dormains i s het er odi ner,
K=dd,| € Py Binghendofidors.' Fragnent variable") is still

capabl e ?E bi ndi ng %Pffﬁytl g.cAQQEthegégggggs)lor vV

the sin ofl n ing frag

recombdhantthai EaEfoa@mﬁs “ranghentBdatigen binding”) are
reconbinant]y. |In the scFv fragnent the V and V

%ﬁmﬁégapeb}aiih%a WRHRS 1RfdPOpRIHEOGK P X b e
c%gﬁfaa'lq%n@ pker.c $CENg 6an ke, coupl&xed, i fhQ diimahs

I s tri‘ners (ttiabodies) or Iarger aggregates
nﬂtgrnba@nedneubﬁlds lodnavi < lpresrnitay hehwobagwlar weight of

ifferent specificities. A furth e aps i bod
Fieagib ot oF Bt kb v & EbhprAcitig Ehe Ehal FekrERdfTts oo
HehbaebaaBtli B¢Npapa N dtggefsftagﬂi%nbf Vhsléaﬁlnb:ebcmmhiced
from proteol ysed heavy chain anti bodies

|nnunls@Hec%h%+m@lcﬁrﬁﬁﬁ?Q¢edﬁﬁﬁlﬁgﬁ? Fgéhn?ﬁh%% CORf&H S

eﬁ%' 08 oh econPl hant, DNM 1 e Ehniaues s Rasicatdy. aftibody is
pol ynucl eoti de encodi ng the V donaln of the H chain or

cofnppliedL o€ hiapbh ofhe heati3® lanhiebudy chajn béviused whrhable

light chain (V;) domains. This heterodimer, called Fv
fragment (for “Fragment variable”) is still capable of
binding the antigen.

Another fragment is the single domain antigen binding
fragment (dAbs) or Vgs. )

Single-chain Fv fragments can be made recombinantly.
In the scFv fragment the Vy and V, domains are joined with a
hydrophilic and flexible peptide linker. scFvs can be
complexed into dimers (diabodies), trimers (triabodies) or
larger aggregates the monomeric units of which can have the
same or different specificities.

A further type of antibody fragment are the Vys
comprising the smallest available igtact antigen-binding
fragment. Vs can be produced from proteolysed heavy chain
antibodies of an immunised camelid or via recombinant

techniques.
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pol ynucl eoti de coding for the constant region of a
preferably human H or L chain. For the purpose of

wepsesring the conplete H and L chai ns obt ai nBdI/EP2004/013247

this way, a sequence coding a signal peptide allow ng

the secretion of the protein gan al so be added. For

produci ng the angi ogenesis inhibiting nol ecul es of the

i nvention, expression cassettes are used, wherein a

fused pol ynucl eotide of the invention is linked to

approprmabe @BnhgokesemDEM@@% A dwichg itke sy egabatabhy, a
its transcri n an nsl at.i o a hosen host

Qﬁﬂxan%%9 r&o ﬁ?g g%?d?éfc npr%g:%g a% GR&In"G of the

Py lgotihde HQB sHEDbadly exdy essifanecasseht a.
Pol.ynucl eoti des of the - invention, i.e. angi ogenesis

piBIciond 16l sedieg ?ﬁ%tt%\/@r’t%@péﬂgﬂp& Py 8fPFRBerably
}'ﬁg&ﬁ husg,.eas 'ch)élhe pbt af:l@@%l.%ckj%e o‘@lelxprEQQWHgWEBQOdS

econmbi nant DNA t echnol ogy, but al so by chem ca
dohifp syt Hesinsl L EheonblwbﬂﬁlﬂHdAhmoﬁﬁﬂﬁuwayrcanSbeuence

SRS 2B bl By bR e procesn

(ﬁﬁgkﬂgﬁfb@gadbﬁgful host cells within the f ramewor k of
the present invention can be prokaryotic or eukaryotic
cel | s. Aesngredreapy etlei@nginigenesdr| dnhohathpg molecules

o&nv@ﬁt%@x oéxﬁfé%@&éh égéggft%§|5§e gekls fherein a

yeagis such as Saccharonyces, cells of insects such as
ﬂﬁsﬁdﬂﬂmi&aucmeoSpddogfetme ianeneemali scelihkeduth as
ere are

C127 _
TREEH5S b1 CPRARET St TRY SORIATErE g?‘eeaﬁgryo Fr ot its

ﬂ%ﬁﬂé%erEﬁoMeﬁhQr§r§ﬁ%ﬁéﬁiﬂﬂﬂ1ntﬁecﬁagbﬁlﬁoaﬁldell, and
constructs encoding the chineric g chain.
HHOSTLNas twa g P F nEPTRRIT Y & @@&wapcﬂﬁ%l%n‘aﬁoﬁch an

SRpSBLERIELIL oo 1o, (58 2 B e

nmet hods Pohghudéeotides of the invention, i.e. angiogenesis
inhibiting molecules that have the specificity of H33, can
thus easily be obtained by the well-known methods of
recombinant DNA technology, but also by chemical DNA
synthesis.

Recombinant DNA constructs can be obtained and
introduced in host cells by the well-known techniques of
recombinant DNA and genetic engineering;

Useful host cells within the framework of the present
invention can be prokaryotic or eukaryotic cells. Among
suitable eukaryotic cells, one will mention, by way of
example, plant cells, cells of yeasts sugh as Saccharomyces,
cells of insects such as Drosqphlla, or Spodoptera, and
mammal cells such as HelLa, CHO, 313, Cl127, BHK, COS, etc.

There are several methods for transfecting
prokaryotic or eukaryotic cells with vectors containing the

nucleic acid constructs encoding the chimeric Ig chain. A
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el ectroporation or cal ci um phosphate precipitation.
O her useful nethods of producing the i Mmunoconj ugates

w0 p@bsie13 he preparation of an RNA sequence eneOOEPZP04/013247

the construct and its translation in an appropriate in
vivo or i vitro system Once expressed, the proteins
of the invention can be harvested by standard protein

phéfétféﬂlWHy'QHDQQQ&b@&Cﬁﬁgea fect@r,ilMo 19mphBaertlls is
5, 650, 150). When heavy and |light chains are

%nﬁ?%ﬁokflr?%ef%%\cm 88t €hedinvehtliss ethelhedk§s9)
gh&t &cifoan antidgagy syar h@@{e?n%v'@?\h@ Nod h¥EH QL gB'dX

co-expressed in the sane ce a corréspondi ng
$l§ﬁﬁrqnﬂmatlomoprfasﬂgmuprph@$phaﬁduﬁram1@pmb$eon Other

pl e peptide .chains,. nore than ane expression
%%%@gf c&%ldé ﬁgegroéﬁc%r%ng?%dVW%HKﬁﬁpﬁ88§% g hgclpgde the
et o8, 1 WD FeXpr BNST 8BqiestOrsncddiemuent! Yohesulitti Sy its
both vectors being delivered to a target cel

WA Rt My, 2Rt APRTQBRER F ekt usisfloTt dnugé taoskngten.
vect or %%@dbagresﬁw,r abid Yy, quisy%%ptthgefzntf&{lt%% Gap be

Co-expression I n t he sane ce rthernore
Rﬁﬁﬁﬁaﬂe@nbytstenpae@spr¢me#n(nuﬂufnmatuba presedtres (see,

nvention_as_s -ch 0 For exanple, an
anﬁ%Uo y varF%é?gLr %1&% céﬂoggﬁgxpressed as a single
chai n amhichoH¥a0y Sy DRHOAAinSf WsedcbAL8nd@Nn the
-|nnunoglobulln protein. In another enbodi nent, a

MR Ehaf ntifi $AVeRt iRt hdithe depyyeghafnokf me) amtibody
V%meﬁ%dr%ign 1é'ﬁgfé%bl§ﬁ%\6¥)eg§gggg 80}:Irqttehe?ar5}me cell

or without a fuse oki n orn1nnnova ent
vtk élvakeﬁsp®n®umm6bnﬂuQaﬁesn ThRe rVEuaheh \ft stegironshat

lin a disulfi ond or a pe tlde bond
SRBangenOEE b, P tinidiocBoatr ulthe
e&@m&b&Mﬁhedecﬂ@rgﬁﬁﬁ&ﬁiMé%dregb®ﬁ§aﬁ§§e&ﬁf&ﬁﬁhéﬁh&as using,
dISU|fIde bond when their sequences are encoded on
LOEp S AR DNAEO SRS O HeEbRFPastreqRn il Y efisodd in

b@%ﬁtV@b@@iéybéiﬂ&“ﬂ%ﬂ%ﬁe%eﬁeﬂb'getgggﬁtWﬁ§gkugx%ternatlvely,
sequences are encoded on a S|ng e
igohst pemetings ometfailn tonbedi Aeaisgbé tdmtdmventdding a
pﬁggaiigytof polypeptides for co-expression in the same cell.
Furthermore, it can be convenient to express the
protein of the present invention as single-chain molecule.
For example, an antibody variable region can be expressed as
a single chain antibody or sFv optionally fused to a
non-immunoglobulin protein. In another embodiment, a heavy
chain (with or without a fused cytokine) is combined with a
light (or heavy) chain counterpart (with or without a fused
cytokine) to form monovalent and divalent immunoconjugates.
The VL and VH regions can be lin&ed by a disulfide
bond or a peptide bond, depending on how their nucleic acid
sequences are constructed. In general, V regions are linked

by a disulfide bond when their sequences are encoded on

separate DNA constructs. In contrast, the V regions are
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chain variable region and the heavy chain variable

regi on can be coupl ed, respectively, to a |ight chain
w@ensH30213 r egi on and a heavy chain constant rePCDRP2D4/013247

an i mmunogl obul i n. Ei ther kappa or |anbda chai ns of

the inmmunogl obulin Iight chaigpis constant regions can

be used. The construction of expression vectors of the

' ' . t tr f j -
eyBYCRELO S Bl P SRR ETBOAG Ny NI SRR are
ehtollegyon Thes iangicogaresi SNAnhobstrwgt nol ecul es of the

i nvention produced such. prokaryotic or, .eukaryotdic

cells cﬁ% %%5%ﬁﬁ4fﬁ 8dFP8HFEh% c%¥ leﬁeQﬁﬁqurg%e 13gnt
cRHPET Nt B 1% e @fdi Rinkly tEBr BB POFRPHY WsiiRG IR @68HBn can

A Sepharose and assessed for their JAM C binding .
bacePur ks byr sareesiriivieg Yo h&Pr 2i hhIbE t @13 m@anFtenés region

2883 N§ds ér%p}faimdia&s%nwl3eggoﬁg+¢bgk@ M G109a0¢4d , on

mcrotit ates by neans nown conpetitive
EEthSA kamdmalwdiseddaThbai eaadhi e riatmwerny lapud idoiohs

y_still_ be i icinh , and th
cRAAT YT iTCHCy 61 CaR ARt 1oty - based ¢ her apy.

Vel | knowh apiiaachesnt 8rr egpEss 4 TBAIRAGRIYG LY ean be
appl i ed, such as "veneering" and "humani zation", which

ipyent it fed itheoddeérrbArBR tHeR i &I $eEd6i cani Basmade
S ' ' 4059505 ent

bid?%%%?%ggggfiginglﬁghggfgﬁﬁ?y canﬁﬁé§%g§?%&ﬁed as
descri b ahouedeypestaniofhibitiig trorle adiisyiofy tagai nst

. H33. Alternatively, non -human T cell epitopes,are

URTRH AT S0 AR Ry SOORr BEBO A'c thii WSBPY Sb Rt GRLLS

cdale - IFIRSEHroln thunaa) Bntdbadiesi s e@pel@htants by
exanple, U. S . Patent No. 5,712, 120). H33

a Gt odicds omed ogarPhgt Ushed i BRErRiTod FePRAgOVE aRd VH
§REL e At i ot oty O U LGEISEINERES cocis
imhﬂhmtééSub$$qwe%ﬁeanagbgmytpMU%UIiddﬂmq efhd88 tel sohwdle
Jﬁﬁgéféégﬁgdp%nc%gcggtggégogfggaging%%%%gbg% %ggYeknown
competitive ELISA technologies.

The remaining rat variable domains may still be
immunogenic in humans, and can thus impair the efficacy of an
antibody-based therapy. Well known approaches to reduce
immunogenicity can be applied, such as "veneering" and
"humanization”", which involve the introduction of amino acid
substitutions as described in patent W02004055056. Subseguent
screening for binding affinity can be performed as described
above by mean of inhibitory activity against H33.

Alternatively, non-human T cell ?pitopes are mutated
so that they correspond to human self epitopes that are
present in human antibodies (see, fér example, U. S. Patent
No. 5,712, 120). H33 antibodies are part of the invention

having VL and VH regions that include at least one humanized
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" According -to another aspect of the invention, the
anti body variable region of H33 or a simlar nol ecule

w@ 2005080213 nked, with or w thout an interveni ngPEIEP2004/013247
portion, to a non -inmunogl obulin noiety.
Specifically, the non -imunogl obulin noiety can be a
cytokine, such as an interleukin, a henatopoietic

{8idce A chiin E9kk@8%cfﬁ?i{%ﬁﬁégéﬁﬁlcf% AnEe Bl Resrered

I nterleukin’can or exa
tor d nteraneuki n -12. The henatop0|et|c factor and

Iynphok|n can b for exa anulo -

macr ophad: S€8F8H§ §?Fh%?%¥rgqu @gﬁ)cﬁhﬁ and
PINIENRL@X R, chASBECHEY L ¥med NS 'd’éts%&fl%fe@naﬁéﬂebe for
exanple interferon - " interferon - b, or interferon

- . Iﬁc§9ﬁ§léﬁb59|ﬂ%@?%e%faﬁﬂﬁ§ﬁ EefifiEoANVERBl s Ore
4HE¥H® b@%%gﬂié ?egf&ﬁ ek dym %Eh?gggbﬂ%igcul? can be

such as a sécon e invenfion
anxaddeW1theOHSE1bhomheamfﬁhtnﬂmemddg ec @bagnanISt@ra
deerativei Ehfreof for theﬁ&ge tion of a
MR CHHERELPBEL bR URhT Fhy SPAGLIBCIANY: ERfnteracti on
rddh-a mpdhbeMbbu BuE hndl @MENEdPHITRY cGeBRELES taE9eid ngh a
cell wth JAM Con its surface by adn1n|ster|ng an

iaveirBeuying t A Depebopelietdy dastor t Relprebekine, an
an%%%g&gHéegfaap@ﬁéﬁ%ﬁlné € @29? RO CQQ o

targete IS a tunor ce ccor Ing to
axapedés mﬁtéhbemkmmﬁﬂlaﬂ1ﬂﬂt@rﬂbﬁkeﬁPﬂDn Dﬁerémaﬁaprétlc
i ntera t%on C 'be effected by usi n% a nucl eic aC|d
r

€ﬁ586|ﬁa progelevd H%ﬂj*VhFthF@rrééﬁﬁﬂl R H oG

malkebPe8§et BbBomiCd €inti 13l ithg Salther eEMWREEN L£an 4 hat
is admnistered to a patient.1 0 For clinical use in

1W@ﬁﬁﬁ§ox%ﬁrnﬁ%smﬁ9¢ﬂﬁ%#yﬂ The apderEyeroe ¢an -Rier ifiad
PP R SRS g L PIURORSRL 1

I Munogéni sormg medﬁmmamisamﬁlhhdlEﬁvemﬁﬂamnmthnﬂﬂumibn
pgg¥gin includes a second non-immunologlobulin moiety, such
as a second cytokine.

The invention also provides the use of the H33
antibody or fragments or derivatives thereof for the
preparation of a medicament for preventing JAM-B/JAM-C
interaction in a patient.

Such prevention may comprise targeting a cell with
JAM-C on its surface by administering an antibody with
variable regions of the present invention to a patient. In
one embodiment, the targeted cell is a tumor cell.

According to further aspects of the invention the
prevention of JAM-C/JAM-B interaction can be effected by
using a nucleic acid éncoding the agtibody variable region or

a cell that includes this nucleic acid, either of which can

that is administered to a patient.
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been reported in t-he literature. Such nmethods include

the production of chineric antibodies which contain
wOorNosas0203 rat vari abl e regi ons and human consSPGIEP2004/013247

regi ons, the production of single chain antibodies

whi ch conprise variabl e bindifng sequences derived from

murine or rat antibodies, the production of antigen -

bi ndi ng fyragMBRLSQf LW 5ReHAMhahal ﬁeténgydﬂ;fshéﬂmm to
because of their snaller size are potentially |ess
o gl ph oden i t ey ipyledd aottiibedyf HRdman pedoct opalminimize the

ant i bodi es .and t producti an of "humani zed” .
RS e Batrr 2o 0dal 19 Br BeTHee rF SSE By
{rd@indgenien tyi BFURQGYENE Canth B icaTPhetre ohet RBtheds Have
t he::ant i gen- bi ndi ng groperties of the parent non

RefeitPRRtPHOdY FBFetteratiit i mistogernereyiarleig the
S add ord@ientat paki 0N of s Yol td P18 1995 2YES 4

hthoHt .
adver se i mmunogeni c reaction. Various nethogg ?or ne of ra
wodidiengebdrmai 2ad awradh othres drdy e clgéensy epoe t pdbdurtion

the .literature. For. exanpl e,. humani zed anti bodj es ca
doranns Phe R nP bt AP i B SR MR RS Thiifing
Juentiedtie EDREd 00t 6m i  ramewer knaRdoa08s) affe
regions (Jones et al., Nature 321:522 - 25 (1986);

rshicéyen ef antiomeilmd mpdraggentssgé p4ogeg )or gt
)i LG ANAPLANELOG, 4 £NtIiG A0 11RUMBY, Y AL ab) €
omains (to preserve |ligand -binding properties) but

raltsotieldzkiags -itremagdia lwaprodukeisnr éAceunnn

repl acenent of. exposed i dues to, reduce , . "

TORRSAGOER EP LA TU aPied 08 EE 1] cfiber Hganized

aartibbadiees) (Padl an, Ml ec. Imun. 28:489 - 498

(1991); Padlan, Mlec. Inmmun. 31 (3) :169 -217 _

(1994) ) Huraréae kA0 of dedvhl ¥ RFAIH 49 rdthendibogdy) that is

nc@SILAHERMERRLN NUMRNCMAL] SPL S dCULOTb IATRMRY k
omai ns réeportedlyl 1 hel ps retain proper binding
ahtingenobioflitbeprepeattams dfineme zedrenit itvochhuman antibody

TR ZC0 B BB S PN B g spr ed 0 RLE 2L Y o o
multiple dosages without adverse immunogenic reaction.
Various methods for producing humanized antibodies have been
reported in the literature. For example, humanized antibodies
can potentially be produced: (a) by graftihg only the
non—~human CDRs onto human framework and constant regions
(Jones et al., Nature 321:522-25 (1986); Verhoeyen et al.,
Science 239:1534-1536 (1988)); or (b) by transplanting the
entire non-human variable domains (to preserve ligand-binding
properties) but also "cloaking”™ them with a human-like
surface by replacement of exposed residues to reduce
immunogenicity (also referred to as "veneered" antibodies)
(Padlan, Molec. Immun. 28:489-498 (1991); Padlan, Molec.
Immun. 31(3):169-217 (1994)).

Retention of non-human (murine or rat) residues

within human variable region framework domains reportedly
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the antibody in a host recipient, thereby pernmtting
an increase in the bioavailability and a reduction in

wo b@spsess bility of adverse inmune reactions, PCIIEP2004/013247

potentially enabling nmultiple antibody

adm ni strations. Al so, the synthesis of the above
descri bed scFv and anti body agnents such as Fv, Fd,
Fab, Fab , and F(ab)'2 fragpents, derived fro
%Sbé&ﬁéénhgépﬁéra%)aeéfLP%d PRAT Y S % |%‘?Sc‘§zltant

R z%%saﬁ@@h@@?ekHQM@nﬂE@ﬂSaﬁﬁlﬁw&EgéﬂHﬁhéEﬂéﬁﬁ|ﬂé@orted

nol eti es havi ng sser | rmunogenl Cl ty t han i nt act
tanticieditéa ]l 1 Fs dentpabkyor s hijienzhai Fhartwysmeenigidy of

nti bod fra nents bec h Id
Lﬁﬁg %ngnﬁgsﬁhggéﬁgfén :%%eiggﬁeégiﬁ% oA
1K4&%stehah taeophbRaat 1 pbol et isane. g. recammtmdlles thar e

glycosylated differently in different host cells use q
oS iopAEgsPén adﬁsFS?hémJaw%. B C ik of potentially

e%% /1%%' 1t§§§85¥h€£b88 v "B i AES €ase1 dds. haldo - Idrfee

decreaSe its I nmmnogenicity. Antibody H33 can
@irﬁﬂne&s&susédtha abnpet desonilged ewﬁmgancb grgiltdy fragments

man npnoc¢l.on pdi es’ reco ant, hu
%%ﬁﬁ B§d|¥s"%ﬁavgﬁ8 E%B n%n%rpga |ﬁ?F§$ 4etis |2§F§V8d
A%rH33+ iBasikeal th:thjeah@@Bﬂr@cﬂﬂbﬂﬂﬂirﬁﬁ dpuisi fisalat ed
can be produced in a hybridoma, transfectona or in a

qmprn@@ﬁnanpahggehn@wanmﬁﬁms of produgingdgamet ingudeieties
123030 §c8LeR! ﬂgﬁgaggﬂygigg\m@%aﬁ& ofntiWB R es.

nono | ORal e.g., 1gG IgA
Eaéhehalglk) byngmdecgamgaxveilﬁbdi]es evohtEm=Ethialy drdgments

i sotype switchin .g. patents EP1471938 .and
hOSE002088 737 1 SliBh £ aPCder e Mhital an ArGpagenge than
;sraRsgenk¢phakhkt for produci ng pol yclonal anti bodies

such as disclosed in US 2003/0017534. 12 The term

"human Fbnbel ahap mevhodyrt regeamd ingndnbitsseies, -9-.
SRR -3 R0 ELI 000 SPERLILALLY MG IBR nost
@anr uBed for expression. For the clinical use of H33
antibodies, gycosylation may increase its half-life and/or
decrease its immunogenicity.

Antibody H33 can also be used in competition
screening to isolate "human monoclonal antibodies" or
"recombinant human antibodies™ having the same or a similar
specificity as H33. Basically, the human antibodies thus
isolated can be produced in a hybridoma, transfectoma or in a
non-human transgenic animal, e.g., a transgenic mouse,
capable of producing multiple isotypes of human monoclonal
antibodies to JAM-C (e.g., IgG, IgA and/or IgE) by undergoing
V-D-J recombination and isotype switchiné. (e.g. patents
EP1471938 and US2004208873). Such transgenic animal can also
be a transgenic rabbit for producing polyclonal antibodies

such as disclosed in US 2003/0017534.
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I mmunogl obul i n sequences. I n one enbodi nent, the human

nonocl onal anti bodi es having the sanme specificity as
woB®sase1pr oduced by a hybri doma whi ch i ncl udeBCHEBRR004/013247

cell obtained froma transgenic non -human ani mal,

e.g., a transgenic nouse, having a genone conpr|3|ng a

human heavy chain transgene drid” a i ght chain

transgene fused to an imortalized cell The eferred

anl mal  $P&t BRFFor RPReparPRECHY FSHELIY 't e
%%@EegyBﬁsg%gglﬁgogugﬁhSPe'Qlﬁ&@hd“%ﬁﬁt|ﬁié&ﬁ&”ﬁh1ch have

estab procedurée. | muni zati on protocols
vamdabeehanquesnﬁoantsoéauonﬁ @¢riverinf el Isplaen arsdsi ne
for fu n_are known in e art S rt.ner
sgugosleiriAa s areRaBel 15) St er Tl S BRo i hurag

@SR lknawn ankAbadpesf Bavedgephodiamntspduinticity as H33 are
nmonocl onal anti bodi es directed agai nst JAM C and

pradiusgct ke SpBPFriePRy BRIFBIIRARIIRS gerferdtledd Widiged trom
“&%%%%%gﬁ”hsﬁ ﬁaﬁlgﬁegglxmé\its 0{; Lhe Ry d TR L e,

stem’ra than t mouse’ syst em known as "HuMAb"
haivdeg @Lgebemg,cempah31ﬁg994bum&mLh&&@ﬁ8ﬂ¢ﬁ4v4¥28&@ene and

8-59 Acgordin e, exhi bi t I &

cotaRbts FBALET CHOUSHEPAMEBr T Kbl TPHRCARAS S n

r esponsentOp L BANALZAt 491 mal NGy d il GHIC e RaFERM N @V idomas
and |ight cﬁaln transgenes undergo class sw tching and

isotrhei munrmnat syaten. gBrler adend | R BFtifint yirhdhen Myee 1s a

v%f§8§f¥l gggpgbﬁgmékgggaﬁonber %?“ifgb?fd%OC01S and

tH@hﬂbq&&SOEOEXEQbRHEDbﬁloEhfmmﬁnxﬂéﬂhﬁﬁlﬁﬁoﬂ@te&Ofbr fusion
Lonberg, N . and Huszar, D . (1995 Intern Rev.
aERMFAGHD ¥BI the3aps- - Basion ATy e -+ JHFine myeloma

%glilg?f Qndeusgngg?):ﬁéQHuré\ls aiA&aéjlsoSCklnoleGAf 536 -546) .

e preparation o mce is described in detai
in Tayl &n, alpregeraéd %mbmﬁ@mamnﬂe@umamcm@@ORé§@éﬂch

FiGROH Gay 187887 6861 i TGS 18| THY T a5 Brsd fieity
offatik3 A@ﬂdbesgénekﬁﬁe80u§fﬁ@)ﬁﬁﬁﬁ%gdﬂmm réicedlcarrlA93) parts

o?akﬁgehgﬁggtigéuﬁelé;stégsraéﬁgg]tﬁgn the %ouse system known
as "HuMAb" mice. (Lonberg, et al. (1994) Nature

368 (6474) :856-859). Accordingly, the mice gxhibit reduced
expression of mouse IgM or [kappal light chain, and in
response to immunization, the introduced human heavy and
light chain transgenes undergo class switching and somatic
mutation to generate high affinity human IgG[kappa]
monoclonal antibodies (Lonberg, N. et al. (1994), supra;
reviewed in Lonberg, N. (1994) Handbook of Experimental
Pharmacology 113:49-101; Lonberg, N. and_ﬁuszar, D. (1995)
Intern. Rev. Immunol. Vol. 13:65-93, and Harding, F. and
Lonberg, N. (1995) Ann. N.Y Acad. Sci. 764:536-546). The
preparation of HuMAb mice is described in detail in Taylor,

L. et al. (1992) Nucleic Acids Research 20:6287-6295; Chen,
J. et al. (1993) International Immunology 5:647-656; Tuaillon
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(1993) EMBO J . 12:821 -830; Tuaillon et al. (1994) J
| mmunol . 152: 2912 2-920; Lonberg, N . et al., (1994)

WORNSHE2E68 (6474):856 - 859,- Lonberg, N . (1BOHEP2004/013247

Handbook of Experinmental Pharnmacol ogy 113:49 -101;
Taylor, L . et al. (1994) Int génati onal | mmunol ogy
6: 579 -591; Lonberg, N . and szar, D . (1995

Lptein. (Beys) | pTunolp Mol o 19,6593, Hord) nge s 900, chos

EicshM | d1988) wit@re ¢HR96)cNat-ure -Bisot.echrel 0gy et al.
14: 845 -851. See further, U S. Pat. Nos 5, 545 806:

£1888) gBlBO 57 6252 19k ~ 853 (3 Fiuagdg:ors erg@16501994) J. Immunol.
§5§7§9§§Y29§?156L10r95e§: 5@“@@%% 5 ﬁ%@%g%at@lrg

Lon
@é&PﬁéVﬁ)i$ﬁ6ﬁ8ﬁﬂacﬂmﬂbeﬁ@ﬁSN Pau99mo H5naé59&08fto

' | nt at [, Publ tion_Nos.
SEh SR tm e S D i 3 £ 01995, TomsL0% 2Begst al.
Pybbﬂﬁhﬁﬁkéihhtﬂéhaﬂfﬁﬁ%ud@@ k2279 @@Ql'ﬁgﬁgeﬁgn
24, 1993; WD 92/ 22645, published Dec. 23, 1992;

@12%%19:1813 piﬂo??%)héfdl’qﬁﬁ?ﬁl Regv. 1§munpﬂef§p&edlﬂulﬁ&bi3;
endggenqus .1 i ght
P&l ?VGF aa%l@L%n%re S descrlgttgnlég %ﬁnmgh§eg S

a| n (kapp enes

16@9@36{ﬂéﬂ3.FlsHMlld82D 830k, .a ( @N@6¢lEﬁﬂﬁkéoﬂléfbchnology
as described in

ogenous_ heavy chai n genes
g:a%eéﬂg gf SQRD T 8424 Vpy - KglaﬁanN@F aP: §45 a8 k@55, 569, 825;
UgYBe, I tg oGhaisn 7gia en crib
5ll'l shwllzaG)EfS aﬁ@h 42(5?565 lzltgtgur%ggél gf gzzh ?:7\;gys %%84@6
3,851, 3168(7d5a8|3l@o29|ﬁ9urrandhéa\790¢hal9n alhn’sgen@nlﬁam N. and

b 5,770, 4 b onber g,
Egaﬁgrc%a . Iandl\/lc‘)%nggélr& %gtﬁégf‘ﬁlﬂﬁﬂ'gh %e%VyP %ﬁnal%o
3 rfms,game tasudesdsr ebedli n Exasphetior®f MR DILIMZA Nos. WO
Korman et al) . Alternativel m ce car rgf/l ng human

- o BRI A S§eAe P o R - t}énsz,ﬁ?%nﬂ%@)n@‘l‘/ T3tfvertublished
40, S SIIS) oL G o0
A/2A$45chrulddehed Pece 2Be U832y idvedl W 92/03918, published
Mar. 19, 1992.

Preferred HuMAb mice have a JKD disruption in their
endogenous light chain (kappa) genes (as described in Chen et
al. (1993) EMBO J. 12: 821-830), a CMD disfuption in their
endogenous heavy chain genes (as described in Example 1 of WO
01/14424 by Korman et al.), a KCo5 human kappa light chain
transgene (as described in Fishwild et al. (1996) Nature
Biotechnology 14:845-851), and a HCo7 human heavy chain
transgene (as described in U.S. Pat. No. 5,770,429 by
Lonberg, N. and Kay, R. M.) and/or a HCol2 human heavy chain
transgene (as described in Example .2 of WO 01/14424 by Korman
et al).

Alternatively, mice carrying human immunoglobulin

genes on a transchromosomic fragment can be used to generate
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WO7/ 07671 by Tom zuka et al. A preferred nouse is one
in which certain human i nmunogl obul i n genes are

w@200508t1Dn a transgene and ot hers are carri edPOGIER2004/013247

trans - chronosone such as a nouse carrying a human

light chain transgene (e.g., %ﬂe_KCoS kappa chain
transgene) and a human heavy ain trans - chronosone

H LT VSR Bt erras EheaRrotes beRerabt 13-
B ayr UGN crmrmfzﬂmrt@lan@nbmaﬁlbggm&e MM Glbagebave e in

the s eCIfICIt of H33, HuMAb m ce can be | mmuni ze
Wit & SR O éﬁedApPéﬁﬁﬁﬁrﬁdrﬂn@ﬂSGAMs @e in

/ | C.and/o
N
tmanqgﬂm@4PnNhKume1368¢64&4¥r856 on 889t r&hshwh tshoddme, such

t al. 996) Nature Biotec nolo 14: 845 -851 and
e 5 AJ%§ a?|§éf1iélrgar’3‘| UnERe hﬁ?l&% %/\h‘ﬂnb‘ér%nsqeal%@sg the

IQfoEﬁg@p@ﬁo%htaﬁ@l feirbsb bﬂévsé%‘ a Ftm Sx anmy Chain trans-

reconbi nant JAM C can be used to i mmuni ze t _ ‘
QHnﬂquﬁ@ﬁad@rﬁboﬁéal5920 Fb@niﬂQthm¢§pﬂmﬂnﬂB described in

] ti es. t Al the nouse spl enocytes
C%%%qge IS@P??/é% g $5393g ééhq;éﬁfto a nouse nyel oma
cel | |ifle haredatpofublandaich PLRUI S Emlﬁo%%ililefsl g

ms, are then screened for the production of
“{é%b g aLsBarPf FRC afP P BbH @5 byPingl 33 kbRl edins gaes be

1hlulﬁﬁmzéat Whedi gs Qhﬂ‘@d'&}’ fl%etdi‘g% (f‘bl%‘r%%gﬁhost £ JAM-C

specificity of 3 also can be pro
aptafsheandrarusehys pmdlmcarmlJéxMﬂ: cordiadratrieenmdfi nant

SAGERTOLPSRS ENLECLD SR, 210,908 sl o0y

ds"as TS we

36&985745883663592%ﬂ&®23)1d|‘38 tr 2aMent®98h Nature
derivatives thereof having the ability to prevent the

BFHF%?%%?%%%Yb%fv&%ﬁr%@%ﬁaqg-5ﬁ@8fﬂﬁﬁ8@ afdeferehhiybi the mice
WQDQ'@&e@Eﬁéswééky'apzﬁ%ﬂg@% used f@rs%'énfﬂ%?%%as O

The production of ant ragnents andan
eRyRp by pretasnarst rdAM-envedn belosstienp Ymmuflza8 the HuMAb

mﬁ@grf%%raperitoneally.

For producing human monoclonal antibodies to JAM-C,
the mouse splenocytes can be isolated and fused with PEG to a
mouse myeloma cell line based upon standara protocols. The
resulting hybridomas are then screened for the production of
antigen-specific antibodies by well known techniques.

Human antibodies of the invention that have the
specificity of H33 also can be produced in a host cell
transfectoma using, for example, a combination of recombinant
DNA techniques and gene transfection methods as is well known
in the art (Morrison, S. (1985) Science 229:1202).

H33, fragments or derivatives thereof having the
ability to prevent the interaction between JAM-B and JAM-C
and to inhibit angiogenesis in vivo can be used in this

invention. The production of antibody fragments and antibody



Cell Fact. 2(1) :1 (2003). Techniques for preparing
anti body fragments and derivatives are w dely known
waeasosnibe perforned by the person skilled i nPCTEP2004/013247

field without undue burden. For exanple, to express
the H33 anti body, or antibody fragnments thereof, DNAs
encoding partial or full -lendfh |ight and heavy

hains, can be obtained by standard nol ecul ar bi ol ogy
%ééﬁﬁpqﬁﬁgt?%gﬁ.%sFﬁﬁ?%ﬁﬂﬂq'ﬂmcéppéﬁ?nsiYe & radeted/icrob

t 'S c [ Lot i.Qn .
o P P aeehna el P R il goyegboay
fraasert ptanshade min tivams kaki endelgohtowt meluences.

IS

_ aei ahdblgoheon .
PREERERRE Y Flle, AR ST RATPRony Henetteld Fpdeis apgue

5 huve@ehor such that- transcriptional and translationa
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control sequences Wthin the vector serve their _
i nt ended® $urfetamBH of tPe&éPéF?ﬁgt$%eﬁiﬁwﬂﬂ§ﬁhqﬂmro@randtlbody
Fragedetd amfeddie ki Qﬁg)ﬁdgﬁgepagﬁealew %sﬁﬁllo—ﬁenth light
vector and expression control Sequences are choSen~to
B@chﬁﬁﬁﬁiQﬂ&inﬁrt@amhéeewthSBédnbyunﬂandaﬁdhms&écughg

' y. 1 i,ght chai,n gene d_t he antihody heavy chain
LR - Bt P Bl b PAar oP CRopercoted

typagaldsis)benld genebeaigsénsed tattd REQRE:188Mectors such
The anti bod s are inserted

t . ene
Tito 4R SSREresSFoRPFEEtoTe Ly Litnture fBensdsipbignal and
%féﬁﬁﬂéﬂldﬁ%lc%gﬁkggﬁngéﬁﬁ%ﬁéégf'fH'éﬁlsik%ﬁ?eggdtpﬁe term

anti body gene fragnent and vector,
Torpmatovely adnkedt'rist inresiddsameapr esant jn. afbibody

[.ght. and _heavy.chain variable regions of the
%ﬁ% ﬁgdﬁggaggéc%?ggdah%$%ﬁ?F(ﬁﬂ?hbghﬁ el*aBScrénteonal and
frdrsllaeighhlanbhbody geqnesn@afs anyrnant thedycE660LYPERY their
i sertin% theminto expression vectors already
H

OdieAg THBGGYORhAF @t EmI &he tirghscEhat hor o ant

i : e S| | 50t S V|
eaone o Do Ty Phicoaeo e SO sed i fagps an
SHPERiISEiPRecoREr @l AUbaresViarseghentni so dperadmpeiple with
ﬂﬂengﬁgrggsion host cell used.

The antibody light chain gene and the antibody heavy

chain gene can be inserted into separate vector or, more
typically, both genes are inserted into the same expression
vector. The antibody genes are inserted into the expression
vector by standard methods (e.g., ligation of complementary
restriction sites on the antibody gene fragment and vector,
or blunt end ligation if no restriction sites are present).
The light and heavy chain variable regions of the
antibodies described herein can be used fo create full-length
antibody genes of any antibody isotype by.inserting them into
expression vectors already encoding heavy chain constant and
light chain constant regions of the desired isotype such that

the VH segment is operatively linked to the CH segment (s)
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the CL segnent within the vector. Additionally or

alternatively, the reconbi nant expression vector can
wepwedsn2a3 si gnal peptide that facilitates secreti/BP2004/013247

the anti body chain froma host cell. The anti body

chain gene can be cloned into the vector such that the

signal peptide is |inked i n-fPame to the anino

term nus of the antibody chain gene. The signa

WQéb#PdEh%aﬁe%%olarﬁf}%ﬁﬁ‘r?oéﬂ%ﬁﬁgi“ﬁng| @ﬁa@p%%iﬁ‘beelyorll&ked to
£ig! eE0LogRuS: SI.aNaly RERI Ide bl e, a signal peptide

roma n n -1 mmunogl obul i n proteln) . In addition to
t he ant Aoyl oiel iy gened tetrhetieednbi Hamtr eoquessingn

t f_th t I
“RAECEORTr B THe b 0eer o PRAL dar bl Gl n

fg@meﬁtaﬂe@l hostetciald .ofThaect anBibo@gutias D yerseguemoet cell.
is intended-to include pronoters, enhancers and ot her

TBRpABEEPORY c%fiﬂlrrblgeé1eer?é\ﬁt be( slgped phptaddify vaGtes such

tﬁ?gnﬁﬂlé) siddl1 capiRle tiRe 16 HRBSCLAPEHE QR Ofo terRNShALLON
e antibody chain genes. Such regul atory sequences

tareigescof bgts droritexymehe ini geGoedbled ;si@wd peptide can

SRR LEN el BREFID FOSYTO MERs gionan

pappigsi af edl. pya tdiegmils Fpleb|tedel ﬂrcbrh]ea atdn-tihaturidyg obulin
desi gn of the expression vector, including the
psefet?] on of regul atory sequences may depend on such

faCtorSII"f‘sa&&ﬂ-h‘%hf't%etﬂfe LReibesy &edintRRE, the

t ransf or ned evel expr essi on of proteln
rdesmbzmbntﬁ&xpﬂmﬂiﬂxre@ctegalafotwesemuﬁﬁU631ﬁ@ﬁry

| ian host cell ress on. i nclude viral el S
r?ﬁgyaa??%cﬁeqﬁﬁﬂ$q &gﬁ F%%e?%eéaxrﬁﬁiﬁﬁa$ P%n%ﬁg
afRpEhy adhLel |ganesuah aShaéanﬁéBIs ‘Bl / terre "hageeasory

deri ved fron1cytonegaIOV|rus (CW), Siman Virus 40

seavapye” abferidiTred (e, gnclufe REEMYWTUs STRIGCerat 8nd
OQEQPTE§5ré§¥HAH%C6ht§QQ ROLYORBs 1fe.g., polyadenylation
signals) that control the transcription or translation of the
antibody chain genes. Suchhregulatory sequences are
described, for example, in Goeddel; Gene Expression
Technology. Methods in Enzymology 185, Academic Press, San
Diego, Calif. (1990). '

It will be appreciated by those skilled in the art
that the design of the expression vector, including the
selection of regulatory sequences may depend on such factors
as the choice of the host cell to be transformed, the level
of expression of protein desired, etc.

Preferred regulatory sequences for mammalian host
cell expression include viral elements that direct high
levels of protein expression in mammalian cells, such as
promoters and/or enhancers derived from cytomegalovirus
(CMV), Simian Virus 40 (SvV40), adenovirus, (e.g., the

adenovirus major late promoter (AdMLP)) and polyoma.
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Al ternatively, non -viral regulatory sequences may be
used, such as the ubiquitin pronoter or b- globin

w@e@sosers | n addition to the anti body chai n gRCIEEPZN4013247

regul atory sequences, the reconbinant expression
vectors for expressing angi ogenesis inhibiting
nol ecul es of the invention nmay carry additiona

A?L%%%ﬁ‘:%el §UCHo§5v§P£P:ﬁ§Qﬁ tt'%% LEgHLALEs rrﬁ&’ﬁg hgatioy,

the vector in host ¢ , origins
augm BﬁathenmbaqdlsemG@EQMﬂufnﬂ@mk@ﬁggehes prh@oter

sel ectabl e en aci li.tates sel ecti Lon_ of ost
cells |E §§+§ho?g%3v %(ﬁnqéggdgeg tht Podteed™ ¢ see
_g@latbr. sEqtendOs, Ehé“ﬁbd%h@anén63éxﬁﬁés@ﬂ@n vectors for

5,1#9,017, all by Axel "et a .). For_exanple, typically
pfpE eSE1LBEt ARY EOHEP REFS dere Rérrar @Oi@g%%%n%fe %e invention

rr%g“@% ?ugadf‘@u%gﬁ'sﬁﬁg RBLCT Q0L BBt Botrexate. .

i nto whi ch vector has been i ntroduce
r@@@ﬂeteedegbie@tzmnepﬁnaﬂkewegene31nnhbadecelkﬁ (e. g /

i.hydrof ol at e. r educt FR (for, use in dhf
s ORE R e et e bt spacs bR Ble | BAT e g TR 1T
sandcthpl sena gede gdy @%Jﬁﬁalt@gt E8D¢ctid®ro XY S PelN s
of the Iight and heavy chai ns, the expression vector

ipdyp whéshi Bie t FREHIaWRSakhe e gﬁ?re%ﬁ:% [2eq &9/
p‘aftanﬁf)sct@dswt&@ @%340%'6'5 Q}{dsga{‘?§‘r(§jﬁ echnj qﬂ/e%xel et

hé various forns 'of term "tranhsfectioh" are
aﬂnﬁenﬂed éxamﬂ&&nﬂnyﬂiaabmydeheasebegt@wl¢emmwkqpugene

H?no used for‘:h%ilntroducﬁlon { enous
“PRE6T3 ‘F%ksa"r%‘“t‘? c- ot & FiRar y8t gre"“&’cm or
m@lta@tf@xa@t@,t i, a e ld@llpﬁﬁﬁﬂhﬁﬁﬁclprﬁﬁé pBid@ldOmhas been

DEAE -dextran transfection and the |ike. Al though it
ipsrefeeeet | ke Igr ok siedlesteblaxprekar tFnamliaiiiss she

d%@?dk&f@ﬁéﬂé”kéc{hcﬁdats%er (DRFRKaLYQL | f[c9f Lgsrtgafry%mff‘r -Rast

, expression I n eukaryotic ce
Cpﬂésewabmynqnhnnﬂaxﬂteh@eﬂeGEhbs/am§i1fm;aﬁxnn)pm@ﬁethedneo

%ngfe sy % eu%g&xpt cells, and in particular
an” ce are re i kely than prokaryotic

ceI l's t]DozﬁS@Qjﬁﬁﬁlmdbethe light and heavy chains, the
expression vector(s) encoding the heavy and light chains is
(are) transfected into a host cell by standard techniques.
The various forms of the term "transfection" are intended to
encompass a wide variety of techniques commonly used for the
introduction of exogenous DNA into a prokaryotic or
eukaryotic host cell, e.g., electroporation,
calcium-phosphate precipitation, DEAE-dextran transfection
and the like. Although it is theoretically possible to
express the molecules of the invention ig either prokaryotic
or eukaryotic host cells, expression in eukaryotic cells, and
most preferably mammalian host cellé, is the most preferred

because such eukaryotic cells, and in particular mammalian

cells, are more likely than prokaryotic cells to assemble and
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secrete a properly fol ded and i munol ogically active

anti body, fragnent or derivative thereof. Preferred
woreovsabi2an host cells for expressing the reconPCTEPL004/013247

anti bodi es of the invention include CHO cells

(i ncluding dhfr -CH Q cells, gescribed in Ulaub and

Chasin, (1980) Proc. Natl. At8d. Sci. USA 77:4216

-4220, used with FR sel.ectabl e. marker., e.g..,. as
SHekRTs e PHIPRLY O.%ﬁguﬁﬁﬁn%‘a%l?g%% %EF%lZJfgsz)
aVPlpo®) Ol sr @ R0b - 621) wva Sl et asm, Ce||S, CGS

cells, HEK293 cells and SP2.0 cells. In particular for

use wi tBregrad algra léanl Boshnethey efeemregsing the
XPIessi t em.i e, S.( j ne s t

-SXVERRE GHEe LB st 07 e g caene

(B¢ DAdi36y aticf rERHBB8e84%, Waeorilednii raritavéxpnesShenin,

vectors encqding antibody.ge eintr ced into.

(hafital I T6F ho@t e%F??‘t%élengéégfﬁﬁig?é b UgPE With a

DRERAMCRE: dyp 1cUItaudeRy EhE. hosts @eddsidar i per bodkehifman

time sufficient to allow for expression of the product

ap@ B het hdsranrel (19880, Mabr eBppbf et abi §P1 edr et Non Oofyeloma
pr ct.-into u [ [ Ich e

oL1F; QAL O EROSULLUE, IR 0 M et

foecosernadH NENot hgedohbucel hedi anp st rstfamdaddexpression

tei, ificati t hods. Alt tively, the_.
SKFoREd artiob oy (GOHEETCER BB BRI ELTed T StRGFESLon

s GXPLR B QN oxest-amB ol BeY odl 8y, preker yotd3e eekl sp syghgal.
as mcroorganisnms, e.g., E. coli for the production
Wb$ns@%ﬁpmhﬂﬂa@¢dﬁé@xeaﬁgpy BSC YRt %ﬁ?qq%ﬂébﬁnééPng genes
aFgr£J%¥ggﬂé%d H %oaﬁkhﬁgﬁigﬁ &Lk Jﬁkgd%%%de&g ession ‘
?ransgenlc non- human ani mal's, such as 'in m| fron
pBbde sander ghlbidisedr bgggslfunmdertss horst ceflhansgenac

| | . See, e.q., V R. t al. (1998). Antibod
oErEhais g SHESAFTEBh b BHEbAI SassrioingbornY
pAH%h PR NMIRIHH2N HR%Rr 8831 8NoBY ShEHS .prk fdiMIROl sebebbion of

216:165 -181; Pollock, et a . (1999). Transgenic mlk
the rrafitdfodnter thReCplbatRtTOM Wt iedtritsingRe host cells

a%?éA%&?#egﬁFJgﬁ%ngQQBnhgfgﬁué%gJéB%7bé1§ébo@@ged from the
culture medium using standard protein purification methods.
Alternatively, the cloned antibody genes can be
expressed in other expression systems, including prokaryotic
cells, such as microorganisms, e.g., E. coli for the
production of scFv antibodies, algi, as well as insect cells.
Furthermore, the antibodies can be produced in transgenic
non-human animals, such as in milk from sheep and rabbits or
eggs from hens, or in transgenic plants. See, e.g., Verma,
R., et al. (1998). Antibody engineering: Comparison of
bacterial, yeast, insect and mammalian exﬁression systems.
J.Immunol.Meth. 216:165-181; Pollock, et al. (1999).
Transgenic milk as a method for the production of recombinant

antibodies. J.Immunol.Meth. 231:147-157; and Fischer, R., et
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a . (1999). Ml ecular farm ng of reconbi nant
anti bodies in plants. Biol.Chem 380:825 -839.

w@\nioshosties i nteract with target antigens predpti/RE2vD4/§13247

t hrough amno acid residues that are located in the
si x heavy and light chain conplenmentarity determ ning
regions (CDRs) . For this reas®n, the ami no acid
sequences within CDRs are nore diverse between
fhdi (13021 - detliesedipgs TeRaAng eqfierreypURsitdenefibODRe s in
Begause R seqyenegs . 3be_pesponsi bl e for most
anti body -antigen interactirons, it is possible to
expr ess Argddbiirantinaat abbdivesh thatgat mnt ilees
roperties of specific naturally occurring antibodies .
BUERSHATON 13 eRBresui B Tatt S s [TheTuasocPReated in
5188 UENE @R ahi 0 BhtN @ 1 §RECEAL On NS 1R tRGG KT HBYermining
antibody, in this case in particular H33, grafted onto
FeHvor lcPESqueRess thE dnt a2 #et £ difentamdimoi Bedy wetihences
8] properti-gs4f | . . et :
PRt ure- Sa3 155 e Bydhverl EATP pay, anlipics

Netrurse BRhce22o0ub8bde anfl Qeen,BeCauset CaR. sed888ces are
Pr oc. .S, A. 86:10029 -10033). Such

| . Acad. gee. >y ch .
%550 esEG0efiRss Faht B GHRE9ER £PSRTBGBEPRS DNAE s
sdabasesot Bapress! véeo@erd e nbioRed% §8R€ mimic the
sequences. These germnline sequences will differ from

BRONATE 186t PBodpegehic serfusiitldy Ipscagsénvhayt iWpddiemtby
i > vari_abl, es ich are
o s L Ay T Eor el e
fBemmitihee sgengf sequencesl W ldcalrsdndi hheibdapm ihechis case
.sequences. of igh affipity secondary repertoire

hie &&ﬁ%FCWDn@E%ﬁ KAt GRERERPBligHbEeR RS Trom a
MEFrleadBhe §ePebbu ﬁﬂﬂﬂ(Hﬂﬂﬁéﬂén%sb§6?9r£fe§h@ségy%%.dFor

exanpl e, somatic rmutations are relatively infrequent’
RigchReran ho terad nalldfsht Newuse Bamddwrkltegioresl P. et
and hBgkheyg XYo 1 Ly nenal. t] f £ ramewor k

ar egion 4 . Fﬁ?ltb e%lzrrlorgjnr?a@%y Egﬁa??geﬁﬁtéti%tn\gﬁd‘d r}gt89’
Pgiogni NathntAgadl tdye .t Rk ShirndiBaglpoppel 00 ®3) of sidie framework

[ .2 .
s%%&%gggg cgh be obtained from public DNA databases that

include germline antibody gene sequences. These germline
sequences will differ from mature antibody gene sequences
because they will not include completely assembled variable
genes, which are formed by V(D)J joining during B cell
maturation. Germline gene sequences will also differ from the
sequences of a high affinity secondary repertoire antibody
which contains mutations throughout the variable gene but
typically clustered in the CDRs. For example, somatic
mutations are relatively infrequent in the amino terminal
portion of framework region 1 and in the Earboxy—terminal
portion of framework region 4. Furthermore, many somatic
mutations do not significantly alter the binding properties

of the antibody.
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For this reason, it is not necessary to obtain the
entire DNA sequence of a particular antibody in order

wWa eoosesnent e an i ntact reconbi nant anti body haRCTIBP2004/013247

bi ndi ng properties simlar to those of the origina
anti body (see WO 99/45962). Partial heavy and |ight
chai n sequence spanning the regions is typically
sufficient for this purpose, The partial sequence is

used t o R dMiSnESRIPEh §&r hf i PRE VARG Yan® PhitailRgthe
SEPEr S SN NSRRI bBULedat-Pi thea ¥ eaRd ianti-bady o

vari abl e genes. The gerniine sequence is then used to
¥e¢reate mnssimigaoreconsinant hantidrddblheviagi bnsding

V nd | j ch ader -seguences ar.e cl eaved
%%rl%ﬁébrote ﬁlﬁgtgrafhgﬁea%% tganéP@%ﬁﬁ%rFBﬁﬁg ?8 {fge "o

P9 oI dd es refrttibe - hienal andi boght chziaddediuesicBd spanning
sequences, .ctoned tDNA sequences can be conbined with

%%tq%i.&e%qn@oﬁﬁc%wa&yb_%/uﬁlgﬂalﬁn&n for phis purpose. The

sl £ u%%ceAEEeﬁB@H'ﬂ@l&étéfﬁiﬂ@“ﬁhﬁ%hvaékﬁﬁhﬁe variable
region can be synthesized as a set of short

Emﬁérj%lmﬂgg gepki geouehbot ¢oelsridntecorioi nbd byc@@ned

i f L e an entirely synthetic.va
%ﬂg%%ﬁé'clone b#% § %?%ce@% ha %?%ﬁﬁ-eaF%q389§ﬁtéae§h§ﬁc?Fed
tas @mlliimimakieriay poectishorodOftRaraEGdbae regiohsl i Boavy
sites, or optimzation of particular _codons. In this

apsh ok 5ﬁalflhéeﬁ@% S S HFshédies SLRRV Bt fRging protein
P B85 ahef 8bSnbe ERsS: Al le PRBS Bkspéfégggn&ﬁ the

and derivatives thereof that retain the sane or a
fSinal @rntsp@dlyfu Eptydésmd‘efs,mq Fediueacesn. cTheed ngB¥A i on

%%ﬁ% %Iatg% EO t %giotnﬁpe at%' ene?l%%?FvL%Otiégg by

Such &ag" agne
]hfg@rt&@ﬁl oﬁ:opthempIepiacEzatt:icﬁn fAlaetrhetap@uy; Céhe Oéntire

dla ngosti ¢ conposition for the treatnment or diagnosis
lg‘é?ﬂr@effeg%ﬁ“p%?%lI&%I%\Yn@‘cﬂﬁl&eﬁuﬁﬁré Sqhet n¥lePt on

Ale3 abphi 8 €S ol OgbMeE BRSULdLRlarn@r BhBIROSILE PCR
conpositions for the treatnment or diagnosis of
amplification to create an entlrely synthetic variable region
clone. This process has certaln advantages such as
elimination or inclusion of particular restriction sites, or
optimization of particular codons.

In this application, the term “angfogenesis
inhibiting molecuies” refers to H33 and all possible
fragments and derivatives thereof that retain the same or a
similar specificity as described herein.

The invention also relates to the use of the
angiogenesis inhibiting molecules, such as H33, fragments and
derivatives thereof, for the preparation of a therapeutical
or diagnostic composition for the t;eatmeﬁt or diagnosis of
cancer, in particular solid tumors.

The invention also relates to therapeutical or

diagnostic compositions for the treatment or diagnosis of

cancer, in particular solid tumors, comprising a
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cancer, in particular solid tunors, conprising a2 1
t herapeutically or diagnostically effective anount of
W@p®5050200r € angi ogenesi s i nhi biti ng nol ecul esPOf/EP1964/013247
i nvention and a suitable excipient, carrier, diluent
or other additive. The skillzd person in the field of
cancer therapy wll be able to establish the
rderapeytheal| ¥roai dirgaostdcal lof retheeti ¥@oamdUdt one or
The conposition may al so include a conbination of
maws tangliegeeegis w%lla%tm o ladilégeRést8ei ARV BRE oy and a
silgaul escobiLhe | OYEREdon. o MRHIRGEUbLABE additive. The
conposi tions of fhe invention can also be a%n1n|stere
skinl leoirpemabhonnt hiee apisld .« caooeli tbdrapyhwdl hére able to
agent.s. For anpl e,. the conbi nati on _ther C .
oAl 5he) EASTRBRAC LMY e SETCre Acenty SETTekiste
arigrant i -infl ammat ory agent or at |east one
I mmunosuppr essive agent. In another enbodi nent, the

angi og@hesFempaRi bit PN nH2 ot bl B3¢ 6191 e GIRRIMA TGO
. I ni_stered. in_conj ti « WM i ; In
T e Skl o PRBHEF a8 ot d AL A AN
madcedwsesfothehénivaaenbhon nmay be administered in
conbination with.one or nore other anti baodi es, .e.

one. or CHBPEAfGHEACARt FHBT Bt KAt % Fhe gnverionygap also

pAtdr9dis€e reB0$ A0 HBYh HENSH A Ko ASth HStEL 1.0 RIMYIR with
the optimum desired response (e.g., a therapeutic

ottegpegsa) s FEpregaapbes, atlé ngprab ot usomdihdiapy can

.adm ni stered, ,several diwvi doses e

i SbarBobuarr phaterb PR AICE i ot Least one

arpricpert banatbyyr eadeaedodrat ntg£as eshasi nimidiccAaippd ey i ve
the exigencies of the therapeutic situation. It is

agédifeci al |y _advantageous to fornul ate parenteral

Corporshl B amRAR ALY, [P A0 BERAL vy ing
moflecmlas afethheisvantébersay dopmdiigaldtpntidsdmecgnjunction
wi%%lE%diotherapy.

In another embodiment, the angiogenesis inhibiting
molecules of the invention may be administered in combination
with one or more other antibodies, e.g., one or more human
antibodies such as, e.g., anti-VEGFEF antiboaies.

Dosage regimens are adjusted to provide the optimum
desired response (e.g., a therapeutic response). For example,
a single bolus may be administered, several divided doses may
be administered over time or the dose may be proportionally
reduced or increased as indicated by the exigencies of the
therapeutic situation. It is especially advantageous to
formulate parenteral compositions in dosage unit form for
ease of administration and uniformity of dosage. Dosage unit
form as used herein refers to physically discrete units
suited as unitary dosages for the subjects to be treated;

each unit contains a predetermined quantity of active
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suited as unitary dosages for the subjects to be

treated; each unit contains a predeterm ned quantity
w@Booaosi2ve22 conpound cal cul ated to produce theCTEBiOD€0OI3247

t herapeutic effect in association with the required

pharmaceutical carrier. The decification for the

dosage unit fornms of the invention are dictated by and

direct| ependent on (a). the uni que.characteristics
O S St DL b e i B R T, SPREPRRBEEr cof Fect
18f £ 86bc1i o hen aehieviats RN Phe rhaet@tiic@NScarrier. The

inherent in the art of conpounding such an active
spoppbiert for 9 thedarmue onidedsirmsyiofy the invention are

o IR The. " nar or 4l y = o
AL R S PR e B, B hh e
chatlest of i adim il ratd eretdivkecopannentedakchangatrepccahr

adm ni stration, usually b¥6jnjecti§§ or .infusion, and
FhAETRRISLC ittt 99 MG &GVt ARPedBdsthe Limitations
i FAIUSGH @e M TFF RIdRin@ling BLEAL BBCAktive compound
i ntracapsul ar, intraorbital, intracardiac,
font rlaelerras tmenit rafpersinsdriéatitvt Aandndavhduk]ls.
subcut aneous, _subcuyticul ar, intraarticular, .,
SubCapSUlal A abRAGRaC P A FADBIaE T2 EpPRlr 37 and
vhdhiasd il gayeeaidren 13md aisntidsdoReréhg ABFHOIROESS Sof
i nhi piting nol ecul es of the invention may be conprised
aqil R g e e e dhago ppdsireiloanto §ePhERr L wpiiRiaistration,
' I J4 .l . LLier dil.uec I
e dpgat el e P LR S
1 el tenpl oyed ntratviee oplsar mateatnncabileoppbdstraoastefidhe
. invention include water, ethanol, | yol s_(such as
L prGVRGRE S ol LR BERGEPROPbne Bl SEoTE
itheadd @)1, iddpertiabheam xtuagstthenesl, yegetedisous,

oils, such as olive oil, and injectable organic

swlaewrissulayeh iad répryii collagr esulPhesautanposipasachnmid,
ié&ﬁﬁﬁg?ﬁ%@&ﬁ%@ﬁ?@@%%iéggnggﬁg%%§e95§§eixﬁééyfén Y ting
infusioﬁ.

The angiogenesis inhibiting molecules of the
invention may be comprised in the pharmaceutical composition
together with a suitable excipient, carrie; or diluent.

Examples of suitable aqueous and non-aqueous carriers
which may be employed in the pharmaceutical compositions of
the invention include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the
like), and suitable mixtures thereof, vegetable oils, such as
olive o0il, and injectable organic esters, such as ethyl

oleate. .
These compositions may also- contain additives such as
preservatives, wetting agents, emulsifying agents and
dispersing agents. Prevention of presence of microorganisms
may be ensured both by sterilization procedures, and by the

inclusion of various antibacterial and antifungal agents, for
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di spersing agents. Prevention of presence of

m croorgani sns nay be ensured both by sterilization
wee@sesizies, and by the inclusion of various PCT/EP2004/013247

anti bacterial and antifungal agents, for23 exanple,

par aben, chl orobutanol, phenol, sorbic acid, and the

like. It may al so be desirabf? to include isotonic

agents, such as sugars, sodiumchloride, and the |ike
SR hPTGRITYI tForE Ut 2a@dirt PBRNCPr oFBABEE acid, and the
orpti 1 | nj Lot at e
P DR S0 Ty ARa Tt ub o OF agenrs R ehiunes:
swueh as absmrg,l agodiueh cd calidel, nemdnbhesi eke al etanthe

el at.in. \When the, conpounds of th esent . i nvention
RS WSt b8 Ay mREEAP PEARs S PE G RbHERsO Arhe
ijid@lsle HiewneRIe e Qilvedral AR¢ BE Bfodght about by the

. pharmaceutical conposition containing, for exanple,” -
g id 9F swehRs ahdclf dedblyabeoipt 509094 clof agictiwelnum

' lent, i [ ion with a pharmaceutically
méﬂéﬁﬁﬁ%ﬁﬁ%? gg%f%ggé%aégardless of the route of

adm ni gheat ithe sehpotieds bhethasgdogenesi snvdarttud iarg

45¥ ecul es of the present ,invention, which may be used
A4 Y SEGRHIPE FREGUFSF AT S antiP o UTHRS phRfl Mttt balthey
chPMROYitIONS 10h et Be REesephatRyEestE PMa1 a&?mg@é{?{ﬂcﬂ{ ed

into pharmaceutically acceptable dosage forns by
capdmigrnnigendlormexhogd eknbwAlt bot HDses ofmeke Iprefendidy, 0.1

ard~. Actual .dosage | evels of the active ingredients in
g R b o AT L HEBEF ¢ Bro BT I He ) a2
phaivertiu@i caay ybacraptegdl1socasri@r obt ai n an anount of

the active ingredient which is effective to achieve

the deBPPRELREPapbuthe Fesfpie FBHM Fartion aelected,
th\%ia:a%]%'ﬂﬁgeﬁggﬁgsE’th?ﬂitﬁﬁﬁ xﬂ@ﬂ@c@fe@‘ddﬁ]”dr?é rg%ééts‘eggl’t

out "being toxic to the patient. e se
ingesagenl evblichi mhydependedpom a sartiatilye dfydrated form,

AP e Bl aP aEURGE LT GRE ST RN pREtomY (RTRRne
in@epkayad, ae formulated into pharmaceutically acceptable
dosage forms by conventional methods known to those of skill
in the art.

Actual dosage levels of the active ingredients in the
pharmaceutical compositions of the present invention may be
varied so as to obtain an amount of the active ingredient
which is effective to achieve the desired therapeutic
response for a particular patient, composition, and mode of
administration, without being toxic to the patient. The
selected dosage level will depend upon a variety of
pharmacokinetic factors including the activity of the
particular compositions of the present invention employed, or
the ester, salt or amide thereof, the route of
administration, the time of administration, the rate of
excretion of the particular compound being employed, the

duration of the treatment, other drugs, compounds and/or
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the ester, salt or am de thereof, the route of

adm nistration, the time of admnistration, the rate
w@boosxsnes i on of the particul ar conmpound bei ngPCT/EP2004/013247

enpl oyed, the duration of the treatnment, other drugs,

conmpounds and/or24 materials used in conbination with

the particul ar conpositions?énpl oyed, the age, sex,

wei ght, condition, general health and prior nedica
magpsialy Bfedhénpacilehtabdhglitledite paartd dullee fact ors

K ' L,cal ts phy.si.ci an _or... .
CD@E%%%?Egﬁga%H %v?%gFg$%?ﬁa y §ﬁ%ﬁ Y Ne &0 &don
geneadi| jedeter ahdepansr piesiardbeitdie 6f @C-hee paBeAt being

of the hsrgaceutical coQPosition required. For
CrERhnpt et het physt et die ety a Rarditark hgoiied isedr arts.
: ?H§§§c§£nt8§ Sorpeunds; Hf _Héﬁdgﬂ\b@&fﬂn%&gegﬁyﬁieﬁ ' Phe art
he pharnmaceutical conposition at |evel ower fhan
caphatadelyi dedermine durd tryeschiidee thive eddsictéde amount of
Ic, effect and .gr.adual |y .increase the dosage
o0 BRFREL e E00 £ P e Sl “Fif geiamare, othe
phgsil &b eo dlavd e wloser iofn &RQPEaki0ASsek biiethBVesthOnds
w |l pbe that anmount of the conpound which is the o
of | b stnvriel @t feMlared dpldguebazmakenspeat i eosppettion

at SHSPe AD P(f)vfr&ttjggagn gcggagteweggi%ﬁe&ﬁ' 'oyédggpsgdagggg %';&e

factors descri mnistration can Su
debereat rlemermas;id mifaniseuldagradnbiapeihtoaeat, tios dosage

subcut aneous ref erabl,y adm.ni stered proxinmal to the
un%ﬁ) S G e gf‘e{feecl%f i STPeHY e 81 HERFFTbr Al pyitable
datibg@ide & herapgiddit 169”Pesi thani AB¥nPe-A0R1 N sterath ¢

as two, three, four, five, six or nore sub-doses

ameiyHi M ttdre Eawmpanst eihycht iappheptpueeti dose vafective to
, ' ' L1 f :
preiQUAQle Lh8 day. ptLanabluy LR UPEL (05208 Lor 18,

0SS or ‘a cofpound © p
genenednity alepgemdepacnithies faredral aagcribed salpsed er abl e
to admi ni,ster the coggound,as a pharmaceuti ca

f or muPSE -8 SEEBHBEI ERBnFULt Rty Rt e a @it usi ng
inﬂiﬁ%dﬁ%dﬂﬁ%,aﬁ%EQQ%@%ﬁkénEBmibbfigﬂbgﬁ%ﬁﬂégﬁ%,tgf%ferably

dosage can be determ ned or adjusted
administered proximal to the site of the target. If desired,
the effective daily dose of a therapeutic composition may be
administered as two, three, four, five, 8ixX or more sub-doses
administered separately at appropriate intervals throughout
the day, optionally, in unit dosage forms. While it is
possible for a compound of the present invention to be
administered alone, it is preferable to administer the
compound as a pharmaceutical formulation (composition).

For example, when using H33 as the angiogenesis
inhibiting molecule, the dosage can be determined or adjusted
by measuring the amount of circulating H33 antibodies at
different time points following administration in a
biological sample by making use of anti-idiotypic antibodies

targeting the H33 antibodies or by using other specific
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by neasuring the anount of circulating H33 antibodies

at different tinme points follow ng admnistration in a
wor@bogi2eal sanpl e by nmaking use of anti -idi OPGPER2004/013247

anti bodi es targeting the H33 antibodies or by using

ot her specific25 nmethods to detect the H33 anti bodies

for instance by an ELI SA assd§3using JAM - C as

era uti c conpositions can al so be
’%%%‘iﬁp IoQCh tr?@duﬂégr) agkypedseRnbMh iASEaRCArky an ELISA
féﬁaﬁXﬁﬂ]ﬂg&,JA[vjlca oty %fogrtﬁgg enbodi nent, a therapeutic

conposition of the invention can be adn1n|stered W th

a need| &hesspRyifadercaiipos hf bons oprnlevl o, besga;itmmstﬂﬁed
99,1

I din,U.S, Pat
@%‘%@%@%ﬁc d%i’gc§§5 kngwhenn 454e 91%41%%0“%“%% gigy.a
rore i, 1596, 8abodExaipl, es ehevebbut kOOMSMpIP] @IS HNd-he
nndules useful in the present invention include: U.S.

BREN NG 2‘2%8%6%“%?5%@@5‘&%@ Iafheqllﬁal%?ﬁ abtpodermic

@R iohNfushen pgmahf 95 Qhépc@é‘ﬂ&%s% ! .
%gmréﬁedrMe U S. Pat 4 6(% %l&s Pat
NgisscPesés, é68he5a§§at8&lde51&k2f1852uﬁn0ﬁ4ﬁ4ﬂ3 NG, 941,880;

. 4,447, 233
AR C N R N S -

nﬁdh&\éerhﬁgfﬂmdhﬁa’th@ BesénProtist idH usiam eat% sU Pat.
Pat 447, 224, ich discloses a variable f

NPwpﬂaﬁgébﬁQ3rnWD%@bnd%&Rkﬁ%ﬁ&nﬁﬁ(ﬂmniaﬂﬁahl@ugudm@glnfus1on
pQEblfgfyd1%b§% {ﬁ% mgﬁﬁca (%95&9%.5@@ %%lq|80|%%es 6”

osnotic dr ery sys en1haV|ng nu
Pe@npﬁotn@n4&6 hadl, Lkﬁicﬁ%nlsdibse%,%75hb3@peWhh@hdev1ce for

[ d I t Many ot her
TR P RET A o Tty Sy Ehec kil B9 sa¥@aknowq
4} 049 hose, %iél@ddiibid'keesarat meldric%%rltoﬁ' @P%E%_qgh ' for

the angi ogenesis inhibiting nolecules o e |n i on
dedhveel oAt adl e aetn%rpéem@pennduguonbmaltem UnS Pat.

gL VO SR PRI LD Bland, DLaLBat L (BE8) e
1mfmm1¢ﬂuagﬂar&ﬂnﬁﬂﬁdx'Qﬁmmdnﬂd&soﬁrhbedbmyeékyQnUC§n Pat.

erf §J“ﬁ96, which discloses an osmotic drug delivery
system having multi-chamber compartments; and U.S. Pat. No.
4,475,196, which discloses an osmotic drug delivery system.
Many other such implants, delivery systems, and modules are
known to those skilled in the art.

In certain embodiments, the angiogenesis inhibiting
molecules of the invention can be formulated to ensure proper
distribution in vivo. For example, the blood-brain barrier
(BBB) excludes many highly hydrophilic compounds. To ensure
that the therapeutic compounds of the 1nventlon can cross the
BBB (if desired), they can be formulated, for example, in
liposomes. For methods of manufacturlng liposomes, see, e.g.,
U.S. Pat. Nos. 4,522,811; 5,374,548; and 5,399,331. The

liposomes may comprise one or more moieties which are

selectively transported into specific cells or organs, thus
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BBB (if desired) , they can be fornul ated, for
exanple, in |iposones. For nethods of manufacturing

wo pessres, see, e.g., U S, Pat. Nos. 4,522, 81RCT/EP2004/013247
5,374,548; and 5,399,331. The |iposones nmay conprise
one or nore noieties which are selectively transported
into specific cells or organs¢ thus2 enhancing
targeted drug delivery (see, e.g., V. V. Ranade

ek H89nd tadddd Rhalgradlivedy: G85F, Exgnpl #@ryv. Ranade
targeting noieties include folate qr bigtin see, . .

(2999) U, Slipnt Phgrmasdee A9ré80Y - LEWERPIaFY) targeting
rBnnosi des. | A pidc1988)eBioehgm B ophyst. No.

m eggl%%ghﬁ%ﬁ£¥%§§%%§§§; aﬁ?ibodigse(ﬁ. G?.'Bﬁogﬁaﬁ§gt He

5416 (0990 AEBS dietdl . )35 had@siNes Oargawe af. 2{19953988)

Antm crop. Agents Ch her. .39 : :
Bb?%lil%‘}‘gr]g}cﬁgt}g%?d%s(-gre O&%‘B@‘retﬁ%&%%&gggﬁﬁnﬁg?gés (P. G.
pPhwsil et 1283: 1395) different: .specieg0of Muhoehimayt al.

conprise the formulations of the inyentions, as_we|l|
(B89 Torrorenter @ - tEen iy dhre@p threcdPéd80pF opurfactant

chreier_et e (&%% 1Bi-Gl . 9: 909
p]é‘f’sg%lrk P e géndern; @ﬁ_d]e efalﬁgkargg?lgﬂgé% IgZEBg%{z?(t%
1%%5 128, Jo;]ifﬂeredﬁ |dgeaniied of FhicFi dbgr comp@4ye the
mmunonet hods 4:273. I n one enbodi nent of the
foryet s (He f&}?gildﬁfé‘r’fbfslicg‘%rnﬁiSbWFﬁgaﬁoFS%‘BPEEHE? of the
ihbs.iayensi anare: foranl gled-diryl eposones19bn) aJMOBEOL.
preferred enbodi nent, the |iposones include a
Chamn ge 6 heP 0 Jet ysed ralsandet KeiapaerpédMenbodbaBhkkanghe(1934)

t her apeut i [ unds in f.he .l i poso - i
PSS HBFCb: 1 7] Sett Dn o x dIte ST el t 5 PR ey o
IRh@fem&:bds the2site of a tunor. The conposition nust
be fluid to the extent that easg syringabi]jty exists.
P

It mustltbeons SRR e tBEndNTFBRLORF HARLPRETFE eSS
il'g}gn fallfr:lt ni%ofé%lr@éstof)ecr% 658/e¥e4 oadairBSkotRflated in

I mating action of mcroorgani sms such as
1bassenés; and 4 ungie plitef eeffdcieabrddosages thAdlingsomes

SS2308 LSBT O . A 00eest BB L Bsosiment,
the therapeutic compounds in the liposomes are delivered by
bolus injection to a site proximal to the desired area, e.g.,
the site of a tumor. The composition must be fluid to the
extent that easy syringability exists. It must be stable
under the conditions of manufacture and storage and must be
preserved against the contaminating action of microorganisms
such as bacteria and fungi.

The efficient dosages and the dosage regimens for the
angiogenesis inhibiting molecules of the invention depend on
the disease or condition to be treated and can be determined
by the persons skilled in the art.~

A "therapeutically effective dosage" for tumor
therapy can be measured by objective tumor responses which

can either be complete or partial. A complete response (CR)

is defined as no clinical, radiological or other evidence of
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t he di sease or condition to be treated and can be
determ ned by the persons skilled in the art. A
wO edveospenti cal |y effective dosage” for tunor PEEEPRIY4/013247
can be neasured by objective tunor responses which can
ei ther be conplete or parti A conpl ete response
(CR) is defined as no clinic radi ol ogi cal or other

¥ ?&%%3%%%%5@3@93%& Tt S L

ad{i@@a&%@tdﬁﬁﬁl i Ad F @ eptegr eBShOB0%S MeHEASUF find A
aracterizes the durability of the objective tunor

PREFFHRIEN AS tth@leasedei taptychpFactpybzadshlge diprbility of
dAher cJreasured by its ability to
t S%J r%{jl ) v%ﬁ%ug’t%'} %Ie%goplg

progression of disease. The ability of a
conpoumd"themabehtucaamgeeffa@tb@ee&m&agﬁ%xf¢ﬁ1ﬁﬁmor
ani mal nodel % nlpredlctkve of efficacy in

S IR, CHECAEUTECRES dePY bt FVEP hhohiL Cofo bl ze the

pAdiEaRaWH & CeNRRYRE CaRdgst ea6¢ éﬂn@rc&h};&in@r’co inhibit
otherw se ameliorate synptonms in a subject. One of

cagrafimaay el Iewaulmlgttﬁel ant ;m aeimal U@o%lh esmtbeaetrenemmlve
t
SIS, DRG0 OnBR” ket el DR AR e

severi Sy
amnamﬂ @il ar therppsiutienconpbond ecoh @t ddsd raind size, or
sel ected. Accordingly gatlents treated with

té’(ﬂﬁb’ﬁlet PBRd 18FfaFﬁe SW}P ALF o cans BRI fei tGhAf yprdinary
gF]ﬁ'SE%Eeger%bgﬁdtBE sb lE@n?eCLlﬂﬁﬂét cH)amounts

| om ng adm nistration o e of
basadeoni snrhwifbktamet her thhesdpeentt ts agert,, uMH(ﬂ$verity of

enhances qQr au nts the . therapeutic effect of the
e R R b AR Pl et e St /S T o, o7
rodlc@o ofrehahefik@rheoHsge Déctde. conpounds of the

i nvention in diagnosis., Labeled antibodies can for

exanpl 8cBerasedly orPrbtaltt h-namind Wikh W@H@@@ytlons of
crGPHELER05S1 891 BRI T A At R e RO0s 15,
simultaneously with, or following admlnlstratlon of a
molecule of the invention) with another therapeutic agent,
which enhances or augments the therapeutic effect of the
molecules of the invention.

The invention furthermore also relétes to the use of
the compounds of the invention in diagnosis. Labeled
antibodies can for example be used for locating tumors in the
body. Labeling of antibodies with radiocactive, paramagnetic
or other is a technique well-known in the art.

In a particular embodiment, the invention provides
methods for diagnosing diseases associated with JAM-C by
detection ex vivo or in vitro of JAM-C iﬁ.a sample, e.g., a
tissue sample, a body fluid sample or a cell sample. This can
be achieved, for example, by contacting a sample to be
tested, optionally along with a control sample, with the H33

antibody or a derivative or fragment thereof under conditions
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In a particul ar enbodi ment, the invention provides
nmet hods for di agnosi ng di seases associated with JAMC
whgoodesees i on ex vivo or i vitro of JAM - C i nPGEI/EP2004/013247
sanple, e.g., a tissue sanple, a body fluid sanple or
a cell sanmple. This can be achieved, for exanple, by
contacting a sanple to be tedted, optionally al ong
with a control sanple, with the H33 anti body or a
thidy iaddtow € ogr foragiwarn Phereopmpheerbeonein | s 281d hEaM-C.
l.ow for faor.nati | ex en_H33_and JAM -
e B B o e BB PG e (o7 A

EIISANG amelbl hSAhg aWsentusi ngampTOniT ©hg Saim eclad st
with the test sagple, the conplex can..be detected in
a

SPBT s AR5 ESTRIGTaRF sPar feEPehPd yIBikymih i TaMLes and any
stlichisenenas i BGRe < BRAR! hoRr Of O] £XaR DEIMRAN e

sanpl es Is™indicative of the presence JAM -
conpd ekest beiampea. thhespresent i nvedtdaniwe |df behd prtdsemce

ribed in _the anples that foll ow These Exanpl es
OfgﬁghfgrlglFﬁgthFggﬁgﬁﬂﬁﬁbses only and not intended to
limt the bhveaht oinddhtaly Wa¥l b8 EhetEXANM eSribed in

reference is made to the following figures. Figure 1

thenirgmPhat Y ©HvexphesseBxpYPbeo ol s ebael Ll jyptration
pu 83885 YEY AiiDioc MAMerGBNPESRSROD LRS ANALNSEH Wil Any

anel of” angi ogenic tunors. The transcripts enco
waguén 9 Eamp ke mote feresent ibnmade ned theefollowing
f.Irmunostaining.of frozen sections wth anti -JAM-C
lQHFFBOdy shows expression by a subpopul ati on of bl ood

vessel pigars owheads) thalt ahri-00i Wi ékpfe P Y U PMlood
anti body agai nst  PECAM - to visualize vascul ar
vegeehdt tit RUNAR shidlT dHMPRe PRYNE Prépeds s twies analysed

: j ] teri gt h . rall
S ORSREINE SRS 51D 05 S Ao

hu@an sJiéct i te et _p’rmse-n_t- ipndotiel ihiVE}mndhdnmsdlfaiHing
ofx%%szggg%ﬁﬁgggﬁftL l%5%2%?A$?&e%%%@%%ﬁ;“?ﬁ%ﬁgIgy%Eggggon
by a subpopulation of blood vessels (arrowheads). Staining
with a polyclonal antibody against PECAM-1 to visualize
vascular structures is shown on the right panel and the
angiogenic characteristic of the tumor was controlled by avp3
staining (insert). .

Figure 2 shows that JAM-C is recruited at inter-
endothelial junctions of HUVECs upon VEGF stimulation.
(A) HUVECs were stimulated with recombinant VEGF-165, fixed
with formaldehyde and JAM-C localization was visualized with
anti-JAM-C monoclonal antibody. As control, JAM-A staining
was performed. The JAM-C molecule was enriched at cell-cell
contacts upon VEGF-165 stimulation wherea; no effect was seen
with JAM~A. (B) FACS analysis revealed that the enrichement
of JAM-C at cell-cell contacts is due to relocalization of

the molecule since the expression level remained unchanged
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wi th formal dehyde and JAM C | ocal i zati on was
visualized with anti -JAM - C nonocl onal anti body. As
W@ o0vs081213 JAM A st ai ni ng was perforned. The JARET/EP2004/013247
nol ecul e was enr-iched at cell-cell contacts upon VEG-
- 5 stimulati on whereas no effect was seen with JAMA
(B) FACS anal ysis reveal e?%hat the enrichement of
JAM C at cell -cell contacts is due to relocalization

afgfeny NEGFplaealtaest ncenihel d6r essiad vieegentrehai %fdled
1{4chang: e@ge%tégt ?éli@:ﬁ%ﬁf@@tﬂ%@ GAeipn tk%ﬁﬁe NEGALd Vv

cont r ol ashe ine, non treated cells: I ne,
VEGF tré‘ag’ueé Belshss)vs trﬁn@mﬁ@mﬂﬁsmbhatlaml anf#iody

ocl onal, an - abolls%é) angl enesis in,

ak{ﬂltlr%‘edABPf’ﬁBgFPﬁ@%S fjr%rfﬂﬁrcoe &G 6 Ipet TR Sfo Were

grid bg@liekayens mak it Priesence i takSgreseRfe ait iabsence
-JAM - C anti bodies (50 ng/ M) and neovascul ari zati on

ofnad bi-JalrCzaat dbedkes 2(fayd/ i c tide searasribmrization
wa@ %rlgagaggédogf{gprff | g RO LT 62 geﬂléﬁs Aﬁééggr%phs

treated aortic ring mcrovessels vv|t ant
ofmrepckorakabtnte booh esrdd3®d BA, nnklL)) and D83« av¥f)ic
.0r_isot tche ont.r tlbod 4
rigfn PRSP EroEkEd oy Thc A Ehr BIRPHACT R g hpdids 133 |
(Bjenensyrahgspthatcanide) MMiso€ getmaegyeér%ﬂ%iced
tunor grow h and t unor vascul ari zatl on. Mce were
antgpediyelesib- tRit direousIOplwi HR3LbEPCckafdprngrIeniand
every second day wth anti -JAM - C anti body
SPE%ﬁ?gggype -mat ched control antibody (150 ng ). (A
nMacr osEbguce ap panarteagkslZhadaynol dTANAE dninorcgly H33
m ce (PBS and is mat ched

cont r ol
rely Ao FIBRE L G e e PE AL 6R TP A prere
ind M Eq aghib-boslyanddiza t ieahedrwht bukiSd @dtis -aHMireGted

anti body show reduced tunor %r owt h as indicated by

eVREHsBrerRtt ddf W%HﬁmaHFGFJﬁﬁ B?nﬁhﬁoﬁﬂn®ﬁ N&ﬂRﬂﬂ? @@}Ched
cok%gé Ef%éﬁ éﬂE%Sth% b%agg P%glé 5%8@ %% 12-

(D) and quant fle conput er ana I'S 1.
dafFachd bBRECY epmessntgsotvine 1rreannVH<b]Jechﬁe t EEIBSarHrmiihSOtype—
ma%ggégdco§¥¥gl antibody) or in mice treated with H33 anti-
JAM-C antibody. Mice treated with H33 anti-JAM-C antibody
show reduced tumor growth as indicated by measurement of
tumor volume (B) and tumor weight (C). Micfovessels were
detected by PECAM-1 immunostaining (D) and quantified by
computer analysis (E).* p< 0,01. Each bar represents the mean
value of ten animals tested % sem.

Figure 5 shows that H33 anti-JAM-C antibody is not
toxic in vivo. To ensure that the H33 anti-JAM-C antibody
effect on tumor growth was not due to a general toxic effect
in vivo, mice were treated as described iﬁ Fig. 4 and the
organs dissected and analysed. (A) Kidney from these mice
stained with periodic acid-Schiff (PAS) did not show any
signs of glomerulonephritis development. As control, sections

of kidney from autoimmune diseased NZBxBXSB mice were
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Figure 5 shows that H33 anti -JAM - C antibody is not

toxic in vivo. To ensure that the H33 anti -JAM- C
w@nioshosty3 ef f ect on tunor growt h was not due tBCEHEP2004/013247

general toxic effect in vivo, mce were treated as

described in Fig. 4 and the oJfgans di ssected and

anal ysed. (A) Ki dney fromthese mce stained with

erl adi CI d OS&hI AS)Jdc'iﬂrP%v%@%W ?Qyézlggf_f)of

Ciméjnéfrgl énep Frtis devel oprent.  AS contro ctions
plf99|@ dneg) ftmrrvaubObIrmmevechﬁa@eatmNZBxBxsg maSEassessed
wer e30 _conpared (Merino R

i) 521 PPABS (b bua) PO TR Wi 6 B Hod TUBsdap 2itibody had

RETJTRRk bhyvﬁ@éu@%_ﬁéﬁ%é&'m&j he EManseBlHSentative
perneability assay e H33 antibody had no effect on

orgemd aeapér nbabyl i kidiey tanel papriaseReghi herorgaresents the

heart, .l ung:k a ai ch represents the
Trsah v\?éluﬁeggfggggén rg%mckh)'{a es?ied ggém Figure 6

shows quagtiéaéi showd qﬂanﬂmﬁﬂﬂlodubfnglomerull during
revascul ari zation of retinas. The glgrrbers of (gqlomerull
y

KRS S ARE BATL 00 cOhpaf et Hast | RIS RUBYSEEuPEr PLERON 4 fyere

dé%%tte'zzle%eéoﬁ}tegr@Ofléﬁﬂtalan{éo%%uibw%@ﬁom £€-H33-treated
Reduction in the nunber of glomeruli was observed in

afBBcpm@apéda(lqu@y eorrgarcediitce - c8RHROL iam cen (e Ifumper of
ted with t '
e s L R e

dhtrelli nasei NctBB) teratiet: aticamks. wEtpui o7y sd anst dHaat
anti -JAM - C anti body H33 reduces the nunber of
FPREEEPhAREEPPAY t (Pt )s ThiE@ 1PGR6ATEPYBsEREFMEEY rom

fBFascanhEoLaadh DOEYret iasH33 nbBeatesdt 8k ConWRiEs.
stained for acid phosphatase to detect macrophages (A,

ar r owheBdghre M chovesgelt darsitipMws a@@amdy dd3pyeduces

ount i t he nunber. of | abel C g&s, .
&h ”ﬁggﬁe ?umacrf%?ag uerlDI(r%sLe r%%@@t}ﬁ[rea : S §rons
fsleawppgdycednt pbL | hhﬁil@ddﬁawlﬂﬁhﬁgﬁﬂ:ea{iﬁﬁmaﬁl&d} tw@re stalned
control animals. Each bar represents the nean valu

fomvacépt BPﬁéHhFFéﬁ?f Bardekett JRREHPHRAGRT Aperargwasads
N%c%?ve@sgl GORLERY RRL1 HeYs i ARY HPBIodit®ng the Rfmber of

labeled macrophages per mm? within the tumor (B). Tumors from
H33-treated animals show reduced infiltrated macrophages,
compared to control animals. Each bar représents the mean
value * SEM, obtained from four sections of n mice per group
(PBS, n=6; control antibody, n=6; H33, n=9). ** p< 0.01.
Scales bar, (A) 160 mm, (B) 20 mm.

Figure 8 shows that H33 antibody affects neither
proliferation, nor apoptosis of endothelial cells.
Endothelial cells (A) or LLC1 tumor cells (B) were seeded
ranging from 1.25x10* to 5x10* cells per well and cultured in
the presence or absence of either H33 antibody or control
antibody. The proliferation rate was determined using MTT
assay. H33 antibody does not influence the proliferation of

endothelial and tumor cells. {(C) LLC1 tumor cryosections from
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Scal es bar, (A) 160 mm (B) 20 mm Figure 8 shows that

H33 anti body affects neither proliferation, nor
wapwpvsris of endothelial cells. Endothelial ceCT/EPZ08J/013247

or LLA tunor cells (B) were seeded ranging from

1.25x10" to 5xIO4 cells per wgll and cultured in the

presence or absence of either H33 anti body or control

.ant i bad P i ferat] fal ] usi ng

YRt R ey Hods et T unce The

iphehobenahéontof mnchM-el (alecandandnber capdBtoyiQ) qqids

tunor cryosections fro 1l isotype, - ontrol, -
TR SELOSEELLONS [FI L spLuRe B shat SO o v o
%" €8R) bandah Of n FROPIOLIT HRIIESsWit PhdWNElcstad i ngreated
(red, arrowheads) .. Endothelial cells do not exhihit

wirthi H3Bearkibedwpopitrasias \Wive FORLERL fier €7 t T AL RS i tHROT

c'é@?lsars]kiﬁQof’é(cf&é’é@@gﬁ%gt%sci%marsohémoﬁgtf;%cﬁ AH4TOr

celTs“show i ncrease optosis as denonstrated by the
Qaanti iff ceat 6ono Of appopttotd cedéls| winhihi he HeunaroD) -
(D). EXAMPLES EXAMPLE 1 Preparation of a popul ation of
anti bodi es agai nst JAM B or JAM C A popul ati on of
eapbedi es to be tested in the method of the invention
TS prepared according to K hler & MIstein, Nature
EXBBPA851- 497 (1975). The source of antigen to obtain

Psrlécpggggggé a' éf oEé'OI?ctolﬁanéi%qdio%s 26PRBbSE ek Na g LOI M or
JEX

JAM repared as described in
agpl e 3 . EXAMPLE 2 Preparation of soluble JAM- B

and JAM C It_ was found . the present jnventors .tha
JAM C ﬁnP%P%%?iél%t%{%quélegy%W ?‘ﬁ E(ﬁ}ie% Jtrhrtcl)rlurég#etmd
det $h¥ dppBh A Gndid ?@eﬁél%cﬁ%'c@@h:@iﬂ@%o kdh TRl Millstein,

sufficient for binding to JAM-B . The soluble JAM B,
Nargdrend5 ot ot &2 AM 2 vIdsmseBrGeref antigen to obtain

such population of antibodies consist in recombinant soluble

JAM-B or JAM-C prepared as described in Example 3.

EXAMPLE 2
Preparation of soluble JAM-B and JAM-C

It was found by the present inventors that JAM-C
interacts heterophilically with JAM-B through its V domain
and that the soluble JAM-C V domain is sufficient for binding
to JAM-B.

The soluble JAM-B and the soluble JAM-C V domain were
obtained by PCR using the same cloning strategy. Primers were
obtained from Microsynth (Microsynth GmbH, Balgach,
Switzerland), and restriction sites addeq for cloning
strategy are underlined. The cDNA encoding the extracellular
V domain of JAM-C was amplified usiﬁg plasmid encoding the
full length sequence of murine JAM-C, Pfu polymerase, T7 and
(5’ ~gctctagacagtgttgecegtcttgectacag-3') as forward and

reverse primers. The PCR product was digested with HindIII
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added for cloning strategy are underlined. The cDNA
encodi ng the extracel lular V gpmain of JAM C was
anplified using plasmd encoding the full Iength

Sesugnee Qfe Jur iagnJ AV € p b PAlomriasey Fiagndagd' -

qctctaga caqtqttqccqt cttqcct acaq - 3') as forward and
sl;lwénrm primers. The PCR product was digested with

i ndl 11 andX ore. ¢l oni [ c nt |
FLAG - t ab-odquenae Jotre 551 Sy e e fofanarhy o
ér@édcpmc»ﬁ; sHl@bQ@NéA@nBodaﬂgosmmce LJAMCRBus@sgol® &4+ ned

y -RPCR using (5 - tcagcta t v
g ACaOEEIdaL SR L 6 S Raa AR Tt Eegetec
§’e)ved'iefopcwa%r $ndTRevEERe p}ﬁf’ﬂh’&tts digesteg prbhuXbabigested

was then cloned in franme wth the FLAG Tag sequence in
PDNADalsimeg EbeRl thouad amdfnded withedheEXAMPLE2G sequence

Test th bi.l b
b am bee bl et ol SUTERe s Am B or

JAM C on their surface are obtained as described by
Aurrand -Lions et al., J Biol Chem 276:2733 - 41
EXRMPIH 3 Aurrand -Lions et al., Blood 98:3699 -707

ﬁ%ggﬁgk?t%%h%§9@1t§eggrpﬁévéht’1ﬂ¥é¥§$tkgg B4¥Qcen2dBO-B and

(Z002) .~ >orubl'e JAM B and JAM C obtal ned as
desatr i bed in Exan'ple 2 are labelled W|th

sul fosu i esters of, Al e u r
Pr obes I%r‘?c:ﬂ)S }égﬁF?bngl\ﬁSth@o ABS% erce) ac{éloF |eln]é
derthe ra&léufo@%huh@aswr@@@dwm@d b'EheAlﬂelalnsl axpnesstngl., J
JAM B or JAM C are contacted vvlththelabelleﬂ

or Blood

Bipligthem Ao : €733~ AM 2 @0 1a) e SPBctanNeIy OPF Fh £
ﬂ%&%@f e 1Pl e§&'1k§§oﬂDL$lfext ested.., TB8ood 100:2479-

uorescence is nonitored with flow cyt onet ry and
G DD 2)n

Soluble JAM-B and JAM-C obtained as described in

Example 2 are labelled with sulfosuccinimidyl esters of Alexa
488 (Molecular Probes Inc.) or sulfo-NHS-Biotin (Pierce)
according to the manufacturers procedures.

The cells expressing JAM-B or JAM-C are contacted
with the labelled soluble JAM-C or JAM-B, respectively in
in the presence of the molecules to be tested. The
fluorescence is monitored with flow cytometry and decrease in
fluorescence intensity as compared to the non treated

control, indicates a decreased binding of soluble JAM-C or

soluble JAM~-B.

EXAMPLE 4

Test for the abilitv to block angiogenesis in vivo

Postnatal day 7 (P7) mice are placed in 75% oxygen

for five days causing central avascularization of retinas
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fluorescence intensity as conpared to the non treated
control, indicates a decreased binding of soluble JAM

w@2@s/052h3bl e JAM B . EXAMPLE 4 Test for the BOI/EP1094/013247

to block angiogenesis in vivo Postnatal day 7 (P7)
mce are placed in 75% oxygerbi or five days causing
central avascul ari zation of i nas33 (Reynolds et a
Nat u Medicin : 02 h| bat,i
PRIBuEd B nolerRE TR HE ror Aroe 1 aoPREl e

ﬁﬂHHHdtlB%7thma@&oﬁ@dﬂ@ylKbuHMHb1ﬁh@n&4cM cerafeve further
injected intraperitoneally with 50 of npnocl ona

dHS HOaed & P1ENIPY AP PIB © S&gI awiat%% jrgiected
u \AqULakibeanes ha@ p12,

Jﬁle%] %f%gft%le%?ggf %gﬂr?egs)(gel%ge?ﬁc%dxr{f%n sg Stl on. dI n g

1l dtandreist. edepeasnasarm@a@roflm@&t@@@@ldabh/zﬁﬁrélﬂﬁﬂaﬂd of
vascul ar g are det ecte g Lo

% TGSy VSFSFE?%PE& vjéﬁ%:l ust ers %?%%lgguoﬁ%é%s% s
ddiatraar e opiedueedIh nfwrspmetetoo Iangunagenacessi ofil i

and protrude through the inner |imting nenbrape. e'r(51e

Wl@ﬁ?l@pgﬁgpuﬁpd| %a%‘&}rﬂ%(?weg af&Sr 8EFRGH
%§§Eﬁ¥§?J L dhh 9Na LA ﬂ&éﬁi§'ﬁ¥gf¥%éNaE@v@ ARhLEEH S 1O

e tested and in control” mce. One of the nolecules _
testens yessrds| bhat ane ifpondeds nmur@ﬁp@aage’ao aangiogenic

reduct,i on neovascul ari zat.i.on. MRLE. D;

il d)‘?nﬂsgr& F%g fe agléqzh he ,&lﬁ%xé |g§églﬁ/ﬁw%+éor e. The
AfnRNG egeneshsrand isin@surgiamMid tompMREEREALSa AND

METHODS Anti bodi es Rat nonocl onal anti bodi es &CRAI\Q
nepiars lRaFEAtARE FBUBECY AMSAteq rB3h PRBOARGNEBS)C A

| ona agai nst nouse PECAM -1/ CD31
%?gggdgﬂsgog{éﬁ)g?@D%L (Mel'l4) were previously

descri bede( Afir thadnol¢oneettested d@0mpgnoclonal antibody

433 which caused a reduction in neovascularization.

EXAMPLE 5
Monoclonal antibody H33 directed against JAM-C is_an

inhibitor of angiogenesis and tumor growth

1. MATERIALS AND METHODS

Antibodies

Rat monoclonal antibodies (CRAM) against human and

mouse JAM-C (H33, H36 and D33) and rat monoclonal antibodies
against mouse PECAM-1/CD31 (GC51) and Lselectin/CD62L (Melld)
were previously described (Aurrand-Lions et al., 200la,
supra; Gallatin et al., Nature 330:30-34 (1983); Piali et
al., Eur J Immunol. 23:2464-71 (1993); Springer et al., Eur.
J. Immunol. 9:301 (1979). Anti-human CD44 (9B5) used as
irrelevant antibody control rat IgG2a was kindly provided by
Dr B. Engelhardt (Laschinger and Engelhardt, 2000). Any other

unrelated antibody can be used as a negative control.
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supra ; Gallatin et al., Nature 330 :30-34_ (1983) ;

Piali et al., Eur J Inmmunol. 23:24 64- 71 (1993);
w@poosigerd et a ., Eur. J . Inmunol. 9:301 (197B)T/ER2¥4/013247

-human CD44 (9B5) used as irrelevant antibody control

rat 1g&2a was kindly provided by Dr B . Engel hardt

(Laschi nger and Engel hardt, 20300) . Any ot her

unrel ated anti body can be used as a negative control.3
Pb1Rollyohbnaht Bpedborye b ismaRuaN - BANRS Brerared

prepared accgrding.to_ Pal nerj a J Bhel
af‘fé’%éligd% g%‘%%%bo?t. 'no% IBthr?éll Icﬁgﬂéeggﬁi%@%%aréasn
(i20begr i RoXobBoh 4 MVBRS) s everre: fHhomaGhentegniy TeémBaul(B1609)
CA) . Endothelial cells Human, Unbilical Vein

weggof Heli aPerhfPs (FRIAERY twerlé’i'sol ated by col | agenase
treatment of unbilical veins (Wll RT et al., J Cell
Physiol. 96:203 -213 (1978). HUVECs were nmintained in
MLO@nglappbédent edlhst h 20% Fetal Calf Serum (PAA

Laboratg%%%ﬁ; mb%?iglﬂk$%¥%5ﬁgﬁptg?li 1 Cells (HUVEC) were

2- hydro pr per azi ne - et hanesul fortic
18616} edNBPEss D iaha sari e awicths, ofodinbinl pyaliveesys (Wall RT

endot helial cell growth suppl nt , [ nm;

constnt cIBLBLORRBR bR, S Pag d1ORe) - UhTE TR s,
Lakg $ho Bughs itzerkiandpos €eths RIS Usath

n%étn\%géﬂkgagslaggggs andleSR%A’1 VEGFlsti mul ation 1.10 5

(HRMEGsbuertopias bd On 0f GHRBEFASrérhRéaas et MatRiRfBIazine-
N&Eﬁﬁ%gaggggﬁkgaﬁg% §%§g¥¥fhf Beﬂﬁ?%l'aﬁi graéfh{F“Héﬁium

ed W ng reconbl nant uman
P atdb5eHRepreTesh dollseyrduthdenppkméot 1BCES nutesig/mL;

[ t ochem st 15 m nut 24 h F
eyt ohEr Py CSCRRORPE orte P FVECS e o< MCUBATET vl h

l%g ]9n%hgméANbUcﬁénnﬁﬁffﬂﬁﬁhnﬁgtib@dﬁsoﬂekéeuséﬁtﬁétween
shi'ng W th PBS, BSA 0.2% bi ndi ng of H36 antibody was
rdetsegeed3usindgSa phycoerythrin c-oupled anti -

VEGF stimulation
1.105 HUVECs were plated on Growth Factor Reduced

Matrigel (Becton Dickinson, Bedford, MA, USA). After 48
hours, cells were incubated with 100 ng/ml recombinant human
VEGF-165 (PeproTech House, London UK) for 15 minutes

(immunocytochemistry) or 15 minutes to 24 hours (Flow

cytometry) .

Flow cytometry
HUVECs were incubated with H36 anti-JAM-C monoclonal

antibody on ice. After washing with PBS,_-BSA 0.2% binding of
H36 antibody was detected using a phycoer&thrin—coupled anti-
rat antibody (Jackson Immunoresearch Laboratories, Inc.,

West Grove, PA, USA). As control, the primary antibody was
omitted. Analysis was performed using FACSCalibur and

Cellquest Software (Becton Dickinson, Mountain View, CA, USA).
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rat anti body (Jackson | mmunoresearch Laboratories,
Inc., West Grove, PA USA) . As control, the primary

w@nioshostyd was omtted. Anal ysis was perforned BGI/RB2004/013247

FACSCal i bur and Cel | quest Software (Becton D ckinson,
Mountain View, CA USA) .35 I mmunostaining For
i mmunohi st ochem stry wi th nonocl onal anti body anti

- IAMyim e dd#36)ni¢dd pol ycl onal anti body agai nst JAM
-B/VE - JAM frozen sections were fixed with _
acet one/Hget HamainohistpoheBiainytwsttmanozg ogal d@picédody

and. r in_PB ' 9 . 0.-Q5% _
R 3 PR e AT B,y 0, 0.85% s o,
pas adrorymitdehydeed® ifnxPBSvi o ddetiime fadtdranol 1:1 for 5

perreabi | i zati.on with TritonXl OO 0.01% in PBS for 10 .
I CGalAts O 6 VASHED GPE N PREITHSA ¢ 9PS nEataten O- 2%,

Weddh BIJ MRIY 228NEFLROGHEENE Ot SRR - ANEMASNedre Fixed with

before further incubation with secondary antibodies

roup]eualdenydss 4Redn PRTCor Pero daser( peeksshilization

{gﬁ&qg!%%?ﬁﬁﬁB b?BQ%aESr §§’ AE“&O HwﬁﬁtCQEQ%GWe?é'washed
SR es were acqui red usi'ng conf ocal "m croscopé

Wweirs PHSSMBEA. 0 enet ntabepdd iwith was mdetyeahedbbyies for one

ki dney staining with periodic acid -Schiff (PAS) . Ex

Ravro 326 trePeAngPssssy MetiseaomauwPatilng ¥ddhysefepeary

PRiYdRd asudesar thedo LN cosd a.rftc or §ePbkiAgEE! (JAEkson
Vitro Cell Dev Biol. 26(2):119 - 28 (1990) . Briefly,
Inmmndresaeirchabebpratongss wekee pl dcsd beoweenPAWOUSA) .

ayers of 50 magrowh factor -reduced.NMatrigel ec

e R A o T R
GUtnidr@dynkphbet i estied, dansctoaedvaikd dnletyh st@Onimy with

DVEM suppl emrented with 20 U m heparin (Sigma-Al drichi
R&GP6Y &t peAd-3aPAEL- (BRYk, MO, USA) and ECGS (Upstate

bi ot echnol ogy, Lake Placid, NY, USA) . Mcrovessel
outgrowt h was vi sualized by phase m croscopy using a

Zei ¥ Mivoskoptarcrorgopesayfunor graft Female 8- to

10- mee&oﬁggdagégE%ﬁéfnénéggéég“wgr%spgk¥82med as described
(Nicosia, R.F. & Ottinetti, In Vitro Cell Dev Biol. 26(2):119-
28 (1990). Briefly, 1l-mm thoracic aortic rings were placed
between two layers of 50 111 growth factor-reduced Matrigel
(Becton Dickinson, Bedford, MA, USA) optioﬁally containing an
antibody to be tested, and overlaid with 100 111 of DMEM
supplemented with 20 U/ml heparin (Sigma—-Aldrich corporation,
Saint-Louis, MO, USA) and ECGS (Upstate biotechnology, Lake
Placid, NY, USA). Microvessel outgrowth was visualized by
phase microscopy using a Zeiss Axioskop microscope.
Tumor graft .

Female 8- to 10- week-old C56BL6/J mice (Charles River
laboratories, L'Arbresle, France) were inoculated
subcutaneously with 1x10°® murine Lewis lung carcinoma

cells(LLC1l). Mice were then injected intraperitoneally every
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| aboratories, L' Arbresle, France) were inocul ated
subcut aneously with IxIO 6 nmurine Lewis |ung carci homa

w@eiosei2LCl ). M ce were then injected intraperPCDRRRD/§13247

every3 6 second day with 150 ng of nonocl onal anti body
H33, isotype matched control amti body Mell4 or PBS.

-When the control tunors (PBS injected mce) had

seachedizl, 1\r15th0|1%03ﬂ|gnaksm@9§d5@l&ﬂ£l idr e AN IYNMES type

wer e excised and analysed. Vessels quantification
ﬁ@mecbrq%@@tll onsikerE ¥ehlhetr iRh Mbweclthgalcoahrpl-tumors
ti S S n 4 munes
tenr]. [ éfg‘rqég?oPg?hg&é%t?% e1 clr yosect%%%@é{]g vere
€4 yroisHictdd RS dp e mbu BDW§ reves ec i ssede rangs iamg 1y séeli. s S
Axi-eskop microscope. PECAM - staining and the total
area of the tunor were quantified using Zeiss KS400

SOftMs%lsE\é%@%th%a@_%bHEabl ity assay 150 m g of
anti -JAM - C or isotype -matched control antibodies

wer e i njTeaoad cmpéet:heom%tvr%re Grisiingld wdith spnoclonal anti-

%%@S,?t hg&ﬁ%gd I(eJ’Sbéc? i %ﬁ)s]c%n%gt cfapter.

vans I gma- AI cor por at i on,
éiUﬂﬁresL@&I$heNEhthE%OCBybsﬂatmmmsn Qabmwesma$1bnpepéEdtumor)
in the sane way as_anti bodies, and circul ated for

TRIR CAlieCe WePd EhER: por Petk o TH CEPOraps - BEFAET aPtaining

k% RaAformml debyder Pt 4dnor3 liebet Quahearkibheudyfg Oliss
of the vessel lumna. Inmediately after perfusion, the

Krigdhsofitivdmey, .1 ung, heart and brain) were dissected.
After drying (Speed-Vac) of the tissue, the dried

wei ght was neasured. Evans bl ue was extracted by
subseguenbluecpbahbabi bf t hesddyssue in 500 m |  of
formam de for 18 hours_at 70 C. The extra

was
cent ri f 4g@dHanatt RBL ARSI Harfte logl‘)ttyﬁg_gﬁfié?%ﬁgt SAPERRS

mwdgésake%olﬁﬁ@cwﬂ hi - SRt LaphetemBteny Fhen dye
concentration n the extracts was cal culated from a

ateadhedicadveiet . VAT bluaiingtesr maAPdBland a 30mg/kg

vangab Egdd§8 Rgfgggyéf&fféﬁaé@%bgggt§3n, Saint-Louis, MO,
USA) solution in saline was injected in the same way as
antibodies, and circulated for one hour. Mice were then
perfused with citrate-buffered 1% paraformaldehyde, pH 4.2,
37°C to clear the dye out of the vessel lumina. Immediately
after perfusion, the organs (kidney, lung, heart and brain)
were dissected. After drying (Speed-Vac) of the tissue, the
dried weight was measured. Evans blue was extracted by
subsequent incubation of the tissue in 500 ul of formamide for
18 hours at 70°C. The extract was centrifuged and the
absorbance of the supernatant was measured at 620 nm with a
spectrophotometer. The dye concentrationwin the extracts was
calculated from a standard curve of"Evans blue in formamide

and normalized to the dry tissue weight.
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Statistical analysis Vessel density counts, tunor
vol unme and tunor wei ght were anal ysed using the Mann

woWsosRY3 s t test. Anal yses were conputed usiPQI/ERE04/013247

statistical software StatView (Abacus Concepts Inc,

Ber kel ey, CA, USA) . RESULTS %JIJ/AM Ci s expressed by
tunor vessels and i s receptive t o angiogenic stinuli

In aniogenictum) of human liver, anti -JAM- C

ant iSEgEW EBE 5t A s Di%od vessels (Fig. 1). In
contrasyeside d&SGf idyunencodufgr JAM uke i sndidtumor weight
present in normal liver. Treatnent of HUVECs with

VEGF
weaadane byserreds Hte iRl Meassid tRE¥UFUF atF ¥ TUARES #ere
in thel il vigeld soeld; £an AV U B B dBedT MRS s
C(C’Eﬁgjeggd)lﬂﬁgh?g&s toartflggﬁgggr §%§§§i st hiég? esul tnjg{‘
CdANepCsrehocabeZiatian &8d tBé)expression | evel is not
nodi fied by this treatnent (Fig. 2B) . The sane
results were observed when HUVECs were stinulated with
rENGr.Tsor thronbin. In vitro vessel outgrowth i s

i nhibited by anti -JAM C nonoclonal antibody In vitro
HoFad e upspioasedrPnddmed Mesdedat 20di g BXCSHYV'E t°

rtic tings.assays. Freshly dissected nouse aortae
: rlég%ﬁ%hi%?%)ﬁérral | rings and those enbedded in
Mat ri geini an¢hegeriesenuempfabsancel bfeantant JAMM-CC

ant i bodi e Qut growt.h of endothel .al vess t he
a%FPPéy#%@sSB\%J%éS Oeosiéfgsg\?tetr’s ébﬁ%f i gg g’#él‘i?(gng{apyas&’ the
WhgEeaspt henps@sencaeic Genhioel paakent JAMbmial siotvere

mat ched anti bodi es do not affect aortic sprouting, the

Teg3tmARt oJAWVEGS dfﬁtqu&@)ﬁq é?éfipytﬁl Hepedi3fey and massive
ab%ﬁﬁgg%@£6£a$f93mﬁf&€&n %%ﬁ%tﬁeﬁ@gi dAM Capnocd fndlts within

an y reduces tunor growth and angi ogenesis in vivo
16 menutbat (Fhgyvi2ap. digisogéoesi sppaarbecy| bekdte wiqswlt of

J?ﬁ?gag%i?é%ﬁ%gétf%é“gdéx%ﬁé e@%rgggggﬁiggégp fg“ﬁg% modified

by this treatment (Fig. 2B). The same results were observed

when HUVECs were stimulated with TNF-O or thrombin.

In vitro vessel outgrowth is inhibited by anti-JAM-C
monoclonal antibody

In vitro neovascularization was carried out using ex
vivo aortic rings assays. Freshly dissected mouse aortae were
cut into small rings and those embedded in Matrigel in the
presence or absence of anti-JAM-C antibodies. Outgrowth of
endothelial vessels from the aortic rings were assessed over a
period of 12 days. Whereas the presence of control anti-JAM-C
or isotype matched antibodies do not affect aortic sprouting,

the H33 anti-JAM-C antibody totally”blocké neo-vascularization

(Fig. 3).
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had an effect on t nor angi ogenesis and tunor grow h.

M ce were sub-cutaneously injected with Lewis |ung
weansiosana cell's. Anti -JAM - C and control ankChBRI0e$013247

were then injected intra - peritoneally every second

day. Animals were sacrificedghen the control tunors

reached 1-1. 5 an and tunors excised. Tunor size (Fig.

Aé? ﬁﬁyghyne %naﬂBLnggg &g'ﬂé@u&éﬁﬁ%um%Q gMh&h and

ecrease mce were treated with
ahipBo dttds is iANblﬁoantlbody compared with the contro
i sotype matched anti bo or PBS. Re rese t%}l%ﬁ

exanpl &8V61 EREitséd VambPsaF e EHY | GG BIggked with

us§ é%'%—%a%ﬁ'tﬁﬁﬁﬁy(;e% Sud@egl@igae@qu a&ﬁzhb%l\/lthﬁls( datiabody
not...: . The H33 anti body effect on tunor

had ameeftf@qtnhmbrttlméﬁ anghngepgehednd YURQsy @éPg’FB fice
W%%%ﬂ%%%fgﬁ%EEOE% My ?ggyggtwighIﬁ&%ﬂ?qgﬁkPQ§rﬁ@h@ma cells.

y agai nst the endotheli al
ARBY Kexv-REGAM cobEmgl 45&1boaﬁ®@dmwesgékﬂdém@ﬁpyeﬂasntra—

quantified by countin % of . P CAM
paeT oAty AVeaToP FREM BBl FHI 9Ho5e TRs et when

t@ﬁ%&?@%f educed thacAuAberiof Ghoeddvessers daﬁcismﬂ).r Tumor
en conpared to the controls. H33 anti -JAM -

sﬂD@OCFIguﬂ4Aanthdu¢eléFh@t #Bki 204 ARG 1{EFLds ﬁﬁémﬁere

t hat _anti hodies_ca
sbglaJeJquadit é’nt eclrefal%a? v 8%'0 %é%]\e/"édf@e{‘%ateééodf Q’ﬁé%vgﬁ?: nti-

gpAM antG vy kedypairednat tHuehe ocen gerieriao tymel oasthedt
in mce it was investigated whether antibody "injected
aphiheds dedSop pat hol ogies. Since JAM- Cis J

express§gké§%e%QgQ5lebggh Nek her kégneyed trums sf iafcgt shown in
anal ysed her the anti body would create

fgboner4A orfephisi tiieg Terchhsmeneekl Ay NUctPERssGr IAM-C
(SR 71 NS el A BCURI LT Rl B otel n

abnor na accunu lon of protein in
tGhOFEE bt WaS deteecbednbEbgtish)of BigiceyeaMis.C is

T2l Seitested GLIEe CHE SHPPBoRy SR gLy cryosectiBng vere
immunostained with antibody against the endothelial marker
PECAM-1 (Fig. 4D). Blood vessel density was quantified by
counting the % of PECAM-1 staining across the area of the
tumor (Fig. 4E). The H33 antibody reduced the number of blood

vessels in tumors when compared to the controls.

H33 anti-JAM-C monoclonal antibody is not toxic in vivo

Tt is known that antibodies can be toxic when injected
in vivo. In order to control that the observed effect of H33
anti-JAM-C antibody is not due to a general toxic effect in
mice it was investigated whether antibody injected animals
develop pathologies. Since JAM-C is expressed by endothelium
in the kidney it was first analysed whether the antibody would
create glomerulonephritis. To this end kidney sections of

treated animals were stained with periodic acid-Schiff. No
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i nduce | eaki ness of blood vessels. Fortunately this
was not the case in heart, lung, kidney or brain, the
wo epsesent ati ve organs anal ysed (Fig. 5B) . ReRUDEPIIN/013247

in the nunber of glonmeruli was observed in the retinas

of H33 treated conpared to cogpgrol mce (ctrl) or mce
Frgated MAthdlsotype mat ched control anti body. This

i ndi cates a decreased neq -vascul ali LN i

PROAL RERPERT AR T Ha oing H b B B Ve ] e

(7d6M sa€. anti body H33 reduces the nunber of

macrophages in tunors but affects neither,

prol i f eBabFon/Ahor %ﬁxﬁﬁ?ﬂ%%?doﬁne588%ﬁ%fl%Tgc%ﬁ?%ylar

p'X‘%EgMg?thPc METHODS, Hi st RO ¥nandequent i £h casb@n wfuld
vesse ensity, apoptotic cells and macrophage

ioditent sakhbes s het thmd vesselisnmiAshied behentsts ywah not
tunmor cryosections. with a i b j :

SHBEeARE. L0 CEeey C: Ra Gty 8 PR he Fobtesentative

cﬁ@@h dhgpg%g_@pb%ggb(g?l $®r. 5 mnutes at -20C, dried and
ydrated in PE elatin 0.2% Tween_ 20 0.05% Sections . .

were i nRaBAEEHON R HhE iBERET OF FLRBEF AT %%%n$bserved i

eﬁ%wB%EﬁéHEeoanBBaéféﬁtéﬁ‘%3ﬂﬁ%iehntBB§ontﬁ@Ub@i@@ wetd) or

a secondary anti body coupl ed to peroxidase (Jackson

rinrunaeesedr ehthabseyme ineschiedlc conpsel apbifeodps This

USA) . For i nohi st ochem st r - af o -
RS B PRRLEh ORI AL 20 BRLEhoC FRL BN 5
fRlaxebonalmanti bpdyesepgai nst PECAM - and JAM C
sections were dewaxed followi ng the classica
procedure. Tissue sections were then treated with HO
%%Aﬁ%%hnsnpthanol for 10 m nutes, washed in PBS and40

ocked wi th PBS/ BSA 3% Tween20 0.1% for 30 m nutes.

b &0 T dilhec hy o f i Radr @Rha

uh g :a_'.‘s‘ T O1 B.Sa. Es of
ddRjcaeytgmatbonsAG  Zg,
MATERIALS AND METHODS

Histology and quantification of vessel density, apoptotic
cells and macrophage contents into the tumours

For immunohistochemistry on tumor cryosections with
monoclonal antibody anti-PECAM-1 (GC51), sections were fixed
with acetone/methanol 1:1 for 5 minutes at -20°C, dried and
hydrated in PBS/Gelatin 0.2%/Tween 20 0.05%. Sections were
incubated with antibody for 1 hour at room temperature and,
after 3 washes in PBS, incubated with a secondary antibody
coupled to peroxidase (Jackson Immunoresearch Laboratories,
Inc., West Grove, PA, USA). _

For immunohistochemistry on‘paraformaldehyde—fixed and
paraffin embedded eye sections with polyclonal antibodies
against PECAM-1 and JAM-C, sections were dewaxed following the
classical procedure. Tissue sections were then treated with

H,0, 0.3% in methanol for 10 minutes, washed in PBS and
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Switzerland) . Acid phosphatase activity was detected
on tunor cryosections using the method previously
waele®sosesl in (Kindler, V. et al., Cell, 56: FGIEP240013247
1989). Detection of apoptotic cells on tunor
cryosections was based on |abg]ling of DNA strand
breaks (TUNELf | uorescence method) and were perforned
b 8&93%75{9%n@%%]ﬁ§@5§§7@ﬁééﬁﬁUjdﬂﬂ%'ﬂbr‘3bdm@EBtes. Sections
according to e. manufacturer' instructions (Roche
wérggﬂ@em}b@sed\@imtﬂmbmlor&/ﬁ tarerilbmdd)es. fBsuAd hisust pi room
- -UTP was detected with stre vi di | e
tFBREE2 Rt R (J%ﬁ?%%ﬁW?ﬂWﬁ% I%?%%%c%ngh %E%Fo%ﬂég,
Eh0€sioN®stySrareroPA30 Usfhut & ClDHIeS yweinen taieuiAggd Zg,
usi.ng a Zeiss LSMb10 confocal microscope or a Zeiss
S?ﬁiﬁpbb@nd)nicrosgope equi pped wi th an Axi ocam col or
cangra, | e Qf d [ e
A ovi ot e ST TR JSERLY B e RE e P
cFooguanibhy thenguribermethatiphphosptiat desopibsidt ine

cel Il s (macrophages) and th f i ti .
(Benidet apbpt ot | €L oblGa3L1 i ¢ e o 90 Cpiet dPECaion of
angFSE‘ib F & £1Y 058 Ct bRl (é‘rofd'sy&,slﬁ@ﬂso%sp%rasbdnﬁh) 14BE€1ing

nal'yzed usi ng Zei ss KS400 or Openl ab softwares

ofZBiNA sst Cloed Kocdvekhs (RUNBIE)uoraVCEress apthed)t gad were

determnation of cell_ prolif t i f
PPRGGRNGE fiFThe BT, CRUSTHAITS S5a PAoCLRECy Gag®
ablBPhicgl s (hd-Ghanwes e ged:erdminedt rusitigndl TRoche

(3,(4,5-dinethylthiazol -y2|-) d,ip-henyl tetr-azolium

dpagnpae) coaethoRealskeriser i e 197 1ien, MB et al ., J
'""“”0'BQ@%ﬁ“%%%t£H§E6lﬁﬁ%éIH%s 1282.¢BH gfik, seebpBavidin
were plated in triplicate into 96 well plates at

cd&Fféﬁiﬁs Taxgs e d rdye 1(2540mM Innundres4at chellpbopaFories,
we and cultured_jin | ete mediumin presence or
IaﬁsenW%stG%ﬁﬁﬁfn?Abf§§g?1 -JAM - C anti body H33 or

cont r ol p gt i ROHYORS acMieid 24 ikQuias zefi seulbMB@) 2bnfivcal
| of solution of MIT (5nmg/m in sterile PBS) were

maddedcope eae e wetlss vl ehtey 1 microscope equipped with an

Axiocam color CCD camera. Images were recorded and treated
using the AxioVision™ software (Zeiss, Oberkochen, Germany) .
To quantify the number of acid phosphatase-positive
cells (macrophages) and the number of TUNELpositive cells
(apoptotic cells) into the tumors, pictures of the entire
cryosection (4 cryosections per tumor) were analyzed using

Zeiss KS400 or Openlab softwares (Zeiss, Oberkochen, Germany) .

MTT assay for the determination of cell proliferation

The proliferation index of murine primary endothelial
cells (LMEC) and tumor cells (LLCl) were determined using MTT
(3,(4,5—dimethylthiazol—2—yl)2,5~diphenyl—tetrazolium bromide)
method as described in Hansen, MB et al., J Immunol Methods,
119: 203-210, 1989. Briefly, cells were plated in triplicate
into 96 well plates at densities ranging from 1.25x10* to 1x10°
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2 hours of incubation at 3 C, 100 m of the
extraction buffer were added (20% w v of SDS di ssol ved
WO p0og/0s12iit i on of each DVF and demi neral i sed WetEEP20p4013247
was adjusted to 4.7 by adding 2.5%of an 80% acetic
acid and 2.5% N HQO). After oyernight incubation at 3
C optical densities at 570 n were neasured using a

i cropl at | | ' ti
T R i el
abgehukt 6B 0ref /mincrfophagesAMACoanhebedinoiE3 Tumgtontrol

angi ogenesi s is often _acco ni_ed, by i anraf 4
2RhePo Ha%%%‘#gﬁFﬁégﬁthﬁPgﬁrﬁ nfugﬁﬁ%?’?%%socigiggﬂﬂﬁqon ot
iRt | BIRL O ¥ Cald:S 1e0ppah haereMaglic@ to dadieukald Biaold after
70;..478-490, 2001) . Indeed, macrophages participate
2 ho?/'égl@@elti@sj@'ﬂ@*ﬁns@c?r ét/i'hg ARG Byenf ctactors buffer
as std v un poxi i {4 ons,
W_Sfeaf‘%é%{rg%% ol ?@% SHEDHs ﬁ?gggo%.ngA&lvlrwcﬂ?gbf Sach DIE
ahfApHbashetalsde wareyt;e pidwesi edjanated riamshi Griat iasiling 2.5%

t hrough_endot hel i al = an pi_t hel i el e .

ofl a1 R %F%Wl‘baqldlﬁn%sgzéﬁ- o1 F oooh S ey
iﬁEuBBtioH'£¥(§7an t 12004 dedehnsen ateygrr ,niCAvete aleasured
B[ood 100: 2479 -2486, 2002, Cunningham SA et al., J
uBiioh Shehepdstatdy rsadess7¥elezndoy. deyives FprReration, CA,
Ulggespigated whet her the H33 anti body m ght affect

P_ rui tment of macrophages into tunors. As shown in
fkgurgs 75 and 7D, mce treated with H33 anti body

showed reduced macrophage content in tunors conpared
RE§UESHAtrol nice. This indicates that the H33 effect on
H3R95,096e088iSc i sn sl AE eddiudeRalheVirdckt Stideh t OBl Gkcrophages
recruitment of macrophages.42 The H33 anti -JAM-C
1amp:b?dyth®@r®o ef fect on endothelial cel

proliferation or. t.Qsi Lage LS4 ,S: | ex
R R L i T
iafFchinheti o adnd eerqgaphzatisorepteeaubt prediatent

tumor-associated inflammatory cells (Crowther, M et al., J
Leukoc Biol 70: 478-490, 2001). Indeed, macrophages
participate in angiogenesis by secreting angiogenic factors
such as VEGF, mostly under hypoxic conditions (Murdoch, C et
al., Blood 104(8):2224-34, 2004). JaAM-C is implicated in
leukocyte adhesion and transmigration through endothelial and
epithelial cells (Zen, K et al., Mol Biol Cell 15: 3926- 3937,
2004; Chavakis, T et al., J Biol Chem, 2004; Johnson-Leger, CA
et al., Blood 100: 2479-2486, 2002, Cunningham, SA et al., J
Biol Chem 275: 34750-34756, 2000).

It was thus investigated whether the H33 antibody
might affect recruitment of macrophqges into tumors. As shown
in figures 7B and 7D, mice treated with H33 antibody showed
reduced macrophage content in tumors compared to control mice.
This indicates that the H33 effect on angiogenesis is mediated

in part via its action on recruitment of macrophages.
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cell's upon angiogenic stinmuli. It was first tested
whet her the H33 anti body bl ocks angi ogenesi s by

WO nivshosRing proliferation of endothelial cell sSPCT/EP1000013247
and found no effect (figure 8A) . To avoid any direct
consequence of H33 treatnent pp tunor cel
proliferation, the experinent mas al so perforned with

1
TS LR SO P 288, e gilics o cous

predugti-arieh argkpgpBesis observed after FBS
adn1n|strat|on IS not caused by prevention e ¥as% agy the

or tumpRnNEGEPPERPHWE hLS St | TRITRLS o P TSCSE0 FIE6
p981§@8EQ€Eoﬁxﬁhg“ﬂ&ﬂgté@iuﬁm FEsugdi o Gfon of endothellal

angi.ogenesi s I nduced treatnment. This hypothesis
CﬂaSSte§bﬂda0glbgHDICSStim@h$ byt|Wﬁ§ﬂﬁﬁ§ﬁﬁﬂ}%ﬂﬁﬁﬁ(ﬁhe§her the

nbUREE} POCR P EeS BUBSPE et ho- DT nady Kag g =ration

0$0B586YRAEEaONCENUSt hel yaltrseddd aﬁlﬂﬂid)&ics éﬂfe\dwo(fa@ﬁhre 8A)
invitro (flgure 8C and data not_shown) . However,

Toupvpidekhy SHEREH cﬁeeee%%cqwhﬂi%&éﬁwq% Ay Fumor cell
pRa9E2LERIchAALABRORLOR R AOCHIL 01 B9 R IRRAN AR, Gumor

*RBdi at 6d rRalcec vascularlz on (figure 8
cémdleh 4i3rcLAhNGNG. eﬂﬁmbgmmsistecrﬂakkileu(lﬁ}gure 8B) .

nol ecul e, which is se]ected f roup nS|st|ng
of anti BBEFe HESSUBFPdtied ‘LQ%%*G%W% %
%gloggﬁgéhgegbggrggd O&f@@?rHﬁﬁ)oé’dIﬂﬁlhsﬂﬂﬁ:lwtl%C @t caused

mmiung von kroor gani snen und Zel | kul turen GrbH
byndeeveheldepoglVaaccé@3|@m‘hﬂw%@r0¢¥%A@¥§E§§22StlmU1at1°n of

fra ment s and .deri vat yes or S £
2RE8I 8§f‘r§n¥]°ugd gin% %J@enesn sﬁl‘nerhgt'bl%l nfgolisetlhgec&%eiugglon ©
aﬁb@b&@ﬁebmschﬂdﬁbédf]@f/ E3® tredtmerdt edatmenthypothesis was

di agnosi s of cancer. .. Angi ogenesij s |nh|qﬁ}|n
tegltedube ﬁemeraﬁﬁeal%S P4 %ﬁ@ PrY ik aReRYpS LS by a

sk%ﬁéégﬁnﬁa%l?hﬁgn§§b§08£1 SOk éjpémlsc &1ls (TUNEL) .

gl ogenesi s in ting nol ecul'e ‘as clained in any one
Retuflhe ckababed- tBat wWhes edmt thhedyrdlast ulce dofise fuedgive 95

e?lfdothelial cell apoptosis in vivo and in vitro (figure 8C and
data not shown). However, tumor cells showed increased TUNEL
labeling in vivo, suggesting that apoptosi_s occurred as a
consequence of antibody-mediated reduced vascularization

(figure 8C and D).
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H33 sel ected from Fab fragnents, Fv fragnents, single
domai n anti gen binding fragnents, scFv and aggregates

wo b@sesR213V s . 5. Angi ogenesi s inhibiting nol BCYER®0HE13247

claimed in any one of the clainms 1- 3, wherein the
derivative of antibody H33 is,a human nonocl ona

anti body having the sane specificity as H33. 6.

Angi ogenesi s inhibiting nol gguhfcas clainmed in claim
5, wherein the human nonocl onal anti body is produced
in transgenic mce. 7 . Angiogenesis inhibiting

nol ecul e as clained in a cl.ai ms, 1-

e
whereln1th@nﬁﬁpgéﬂﬁélFslnX%Ei%l%ﬂ|m31 S§H§¢t381FPois selected

f&ﬁz@@i&@%uﬁnbb%%%n@a&f nghit e BaIFS 35 peeiiiebiyb@as
ant 1 body "H3 humani zed anti bodi es based on anti bod %h

hmlah:@acﬁﬁﬁéﬂu esadePpatited Hhsdd Btk By Hash
L1 %Ir[%%%lggskrgnl @gkpe%&; L tﬂérﬁwde Z%il“kh@i:ﬁ?&'n'@nbﬂ

éﬂ@lone 0 he preparati on of
uherapgid ideglosat dcagasson cnodrpodisM SECRE6R2; héragments and
treatnment of cancer. 9. Use of ag&ﬁfgine3|s i nhibiting

0

FRF AR iTess thrAEREd4TaT i WS RS ¢h e Craims 1- 7

for the oprepanaieanset antherapeyhicalcae disagnasneéd in
conposition for 'the treatnent of solid tunors. 10.

mmﬁelﬁqrcwseconp@@et t@ﬁaiﬁmn& e (Fegnesdt 6f Eancer;
in part|CU|ar A aﬁ%ﬁ?%%qéﬁméﬁgddiet%@DE§almed in

conpr|5|ng agﬁﬁgrapeu iC ective anmount of one
Oraiore ofr ke angtageﬁesasmemﬁndrtdqummmlecqfesoasd tumors.
clainmed in_any one of the cI an _exci |en

carrler4orA@ﬁP8€ﬁPesii l?f%&ﬂ] Q(?(} g i o ?h poany

c? S @fiaGaRcers, 'ﬁh@@éiﬂQﬂkﬁ&mﬁ@kﬂQbagﬁoalﬁgagment of
SO tunors, conpr|3|ng a diagnostically effective
mLa«alaqte@nér@m FebefoRomert andibdeifesicd tisnhphret aglomain

(0L SR 95128 6] FLTBHhDS AN ANl dUEGaRLES therdofNtrys.

5. Angiogenesis inhibiting molecules as claimed in any
one of the claims 1-3, wherein the derivative of antibody H33
is a human monoclonal antibody having the same specificity as
H33.

6. Angiogenesis inhibiting molecule as claimed in
claim 5, wherein the human monoclonal antibody is produced in
transgenic mice.

7. Angiogenesis inhibiting molecule as claimed in any
one of the claims 1-3, wherein the molecule is a derivative
selected from recombinant antibodies having the same
specificity as antibody H33, humanized antibodies based on
antibody H33 and chimeric antibodies based on antibody H33.

8. Use of angiogenesis inhibiting molecule as claimed
in any one of the claims 1-7 for the preparation of a
therapeutical or diagnostic composition for the treatment of

cancer.

9. Use of angiogenesis inhibiting molecule as claimed
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12. Use of antibody H33, produced by hybridona 13H33

as deposited on 22 October 2003 with the Deutsche
w@asesiosn2g von M kroor gani smen und Zel | kul t ur enP@rBP2004/013247

under the deposit accession nunber DSM ACC2622 for the

preparation of a pharmaceuticg] conposition for the

treatnent or diagnosis of solid tunors. 13.

.Therapeutical _conpositiqgn-fa@r._t t . er
1Pna63r??%u?€rtl?%:git%é“st gegt (r%gﬁt @g ég |%@%Jh<%£ s(?@%c ,
tﬁ@gagéﬁtﬂﬁaﬁ-éﬁeiﬁﬁgnﬂéﬂxﬂ lpnebbetionefanotimt tofeatment of
anti body H33, produced by hybridoma 13H33 as deposited
soRid2t@eeBber 2003 with the Deutsche Samm ung von

M kr oor gani sgep, ung: Zel1l kdiesen: Gibkbundes theatment of
depgsit accessi on nunber DSM ACC2622, and an

cexéEpi et , pearr¢wranriadi [thentreadnenpt aghosettd tumors,
conposi tion-for the di agnosi canc j '
CPOPEABLBH T g SHTTG RS ARG Einen” B oy ] Lo more
B0d¥e ERGDbESHAG @ dirtigagtigcabllycel £ects vel aimemtirnfany one
anti body H33, produced by hybrigomﬂ 13H33 as é}l osi.t ed
ofnthe ctabperl 2003 %hidth SEPBELE s c BT SARM Ung sfélhent’

M kr oor gani seg,sunch Zeldrgidctiunen egbryadetagisis of
deposi t “accessi on nunber DSM ACC2622, fragnments or

Aeckevat inesathiecedr aivt ak agxoisphensoibdchypeet, gromprising

diluent. 15._Fra nt_.of anti hod a C
ohyBAEaGREL SaHEE SeE0N CREUSN 35 ChFoBBr 2005 Wi T
éﬂ@%o@%HE§QQEiﬁﬁﬂﬁﬂtﬂﬂh\MﬁldwdiéeoaganEGMBaduhm any one of the
Zel | Kul turen GrbH under the depo sxt age ssion nunber
ADSNMMACE2% 220d haw | P e S pe ST ¢ Ty O 6f Hg‘é?n‘is.

Pragnent ) asyCl ab Feth {1 & 2193 Spsehigebadol ogbFafoms 13133
fragments, Fv fragnments, "single domain antigen binding
ds agpest sedsckv2aAnek tyrpe gA0Ss vikbr £bf, Dyutsglye Sammlung von

s s B A SR DA, bbb
aé!ﬁsh%%ﬁ Sanpt HNesH acdd da doganhsmprepada Zebh kef tair en
pharmaceutical composition for the treatment or diagnosis of
solid tumors.

13. Therapeutical composition for the treatment of
cancer, in particular for the treatment of solid tumors,
comprising a therapeutically effective amount of antibody H33,
produced by hybridoma 13H33 as deposited on 22 October 2003
with the Deutsche Sammlung von Mikroorganismen und
7zellkulturen GmbH under the deposit accession number DSM
ACC2622, and an excipient, carrier or diluent.

14. Diagnostic composition for the diagnosis of
cancer, in particular for detecting solid tumors in the human
or animal body, comprising a diagno;ticaliy effective amount
of antibodyrH33, produced by hybridoma 13H33 as deposited on
22 October 2003 with the Deutsche Sammlung von Mikroorganismen
und Zellkulturen GmbH under the deposit accession number DSM

ACC2622, fragments or derivatives thereof and an excipient,
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under the deposit accession number DSM ACC2622, having

the specificity of H33. 18. Derivative as clainmed in
w@bk@snos@73 which is a human nonocl onal anti bodpCTrERI0Ng013247

the sane specificity as H33. 19. Derivative as clained

in claim18, wherein the hu nonocl onal antibody is

produced in transgenic mce. . Derivative as clained

in claiml7, which is selected from reconbi nant
caRtipodiesiHARY g t he sane specificity as antibody

H33, hQH?n'#g%ﬁﬂ@Nﬂ bedias i baagduon éﬂﬂpﬂmﬂﬁﬁeﬂs3yah@brldoma
chinmeric anti bodi es based on anti body H3

1Fﬂﬁ@mtd&p@&i@a®m vé BFtababCt Ofhl it |t6’§d)PeH§§cg§
ai%%ﬁmanzﬂ§§rqﬂ_ %1%R8n0h§8“§eﬂ£&uf¥hﬂéﬂ‘dﬁ%ﬁ %%d@r the

agrent or derivative of nonocl onal
dépbél)@da/cd&;’sm @lluaibl@EdDSM ang2622, dfavtihng dhai wperdficity
20 for use in the-treatnent or diagnosis of cancer.
o933 #r agnent or derivative of nonoclonal antibody H33

as cl aiy@d i @Rnione ef atRedcl A @Fa -1 2@ dleictege firbm Fab
the treatnment or diagnosis of solid tunors. 24. Use of

faa@me@ﬁﬁMannfnﬁgmeméﬁuvéléglan@?@ﬁkW'4%&?%%? &igded in

one of t c ar at f4 6
fﬁaéﬁ%?E%bed%lca gé??F%% %%%r% e F{Sgtnenlogro

di agnosis. QfeICLazl’mﬁ.lVe 2%. abseébofly aH33 aapmentodsrced by

derivative of antibody H3
hy e S0 A 30 P e Rpat PPt A0S WErkne

gQ@é@ﬁ‘& eé’atrﬂr&l‘%{n%c QRO kireBrh8h i ién tdrﬁﬁtmfltkdlﬁ:uren GmbH
Iagnosi s of solid tunors.

under the deposit accession number DSM ACC2622, having the
specificity of H33.

18. Derivative as claimed in claim 17, which is a
human monoclonal antibody having the same specificity as H33.

19. Derivative as claimed in claim 18, wherein the
human monoclonal antibody is produced in transgenic mice.

20. Derivative as claimed in claim 17, which is
selected from recombinant antibodieé having the same
specificity as antibody H33, humanized antibodies based on
antibody H33 and chimeric antibodies based on antibody H33.

21. Fragment or derivative of monoclonal antibody H33
as claimed in any one of the claims 15-20 for use as a
medicament.

22. Fragment or derivative of monoclonal antibody H33
as claimed in any one of the claims 15-20 for use in the
treatment or diagnosis of cancer. B

23. Fragment or derivative of monoclonal antibody H33
as claimed in any one of the claims 15-20 for use in the
treatment or diagnosis of solid tumors.

24. Use of a fragment or derivative of antibody H33 as

claimed in any one of the claims 15-20 for the preparation of
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a pharmaceutical composition for the treatment

cancer.
25. Use of a fragment or derivative of
claimed in any one of the claims 15-20 for the
5 a pﬁgrmaceutical composition for the treatment

solid tumoré;

PCT/EP2004/013247

or diagnosis of

antibody H33 as
preparation of

or diagnosis of



