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ANG OGENESI S | NHI BI TI NG MOLECULES AND THEIR USE I N
THE TREATMENT AND DI AGNOCSI S OF CANCER 5 The present
invention relates to nol ecul es that are capable of
i nhi biti ng angi ogenesis, tp 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 10 particular solid tunors. Further
di sclosed is a method for grogiggng such nol ecul es.
Angiodﬁ%ﬁﬁ%ﬁNQ$ﬁ§fQWﬂﬁgF8H of°H Do eSS WFom
the pre- exjgtiig MagGMrdirtUARDI STAGRGSTE SRl cAxecmound
heal i ng, reproduction and enbryoni c devel opnent.
Angi ogenesis 15 is also essential for the devel opnent
of tu s. Ne [,0 Vi s _i ovide
nutrien %eéﬁf%%%ﬁ@%%W§n§2?ﬁ5§?%gt%%g%§éggﬁﬁégﬁ??gpﬁgdare
c#ibdlobd Sof DK NG tangl egeneskacsendothethatapadilsl or
proliferate, mgrate into new tissue and form
A} FR0 S letel STHEI G H T4 ArTc CPBRE 5209 | @28 My To- ¢ e the
nbPEARLL O n TS I0G83S o8t 8LtR ROl $1 &L I MEMedNine, in
angi ogenic factors. The signalling of VEG-s and
panigi opbi etimgHeddeatochboseniihgofsiheof cancer, in
e.ricyte-endot helial ontact permtting
P&t earratsloz)hnl(}anhE Nhter agf:%g(ﬁro l%givfsee({]ngloi haelnlleahOd for
pE&Y1&ing tdudthensddiaeel.l ul ar matrix nediated by 25
integrins. The av(33 and av(35 integrins have been
descri Bt igenpariti-cithat EOrRabl Yo xeIP IRArk IVSpreRe from
£180d, ANYL008NE]] A 1aRusEIDA! FiiGarfd 0SS &l K WM healing,
angiogenic factors. In addition to interactions
réyet awer jand gtrivk lendlr yorll s de aabopien ex tAray icel dngsds

igmg ég“eggg%gfgyﬂf%EI%H ogelg%gr é@tengqaﬁ?'%ﬁlwew blood
contacts 1's important For {ube” T or mati on." For

vexadd ein thencadhesioon daohetul enME-cadheirign Pleayslas to
role in vascular renodelling and maintains integrity

URFe I QP CAELLAH S BLEPALIFhe research that led to the

presentp ARNtENQA ohBBesis, endothelial cells proliferate,

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 avf33 and ovP5 integrins have been described to
participate in blood vessel development and angiogenesis via
a signalling crosstalk with angiogenic factors.

In addition to interactions between endothelial cells
and the extra-cellular matrix, the regulation of intexr-
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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junctional adhesion nol ecules JAMR and JAM -C were

di scovered. These nol ecul es are found in vascul ar
cell-cell contacts and are involved in | eukocyte
transendothelial 5 mgration. Now it was found that
the interaction between JAM B and JAM C al so plays an
inportant role in angi ogenesizs. Based on this
finding, the inventors tried to find now nol ecul es

t hat arg, gapablecaf-chnhhbit i8g axgtogenesient i@fenthbs the
they used a nethod, conprising the steps of: 10 a)
jproVvidimlg aalhegiga aplapbéeql é8¥-B)arestithy wistther

{ Desg ol eail.es 680 RLFKENL ol BLEEACH] QL RehuEen JAME, )

AR AN testing the positive nolecules for their
cabitdity ardd ableodkvangiedgéneseskonyve viogaraarchdiEhd)lial
sel ecting nolecules that are positive in the in vivo
m%%%%t%§laﬁﬁvbd§ngéﬁsfPHHPbﬁP?Egt%%I%Rﬁﬁ?ﬁftlfgégfﬁﬁeFﬁeJAM"
Bn9$§QHh@QIEQ%ot?§b§sthlHﬁﬁok@a@toﬁgleaﬂg&ﬁﬁﬁﬁ%%n%sﬁﬁ.
vivo may he performed by neans of the retina test as
descr i Bethbeicn oBx &fplse LAnA20gAcEle di Wi o the Himderkol dand

it faund . t hat t c {.h; : :
b S SR 188 b B8, ety oB0 PrEERL.
reapai] € 1ofeyi nkicki ki ngtangi ogenesi singhee addits orfal

test of step d) .above is therefore necessary to find

the dest)r édonprdaql ésrapgeTol irade bl €tul es” that are

parti cylyardy +Suist abkeneaceqtdi Ngot OcdNes i dMeHdLRntt he
met hod may further conprise the step of testing the

ipbsiddtvieomblesorlas JAHrBt heflr JABITity to inhibit tunor
growth i.n vivo. The test.f i nhi bitj : R
C) teﬁo%ngxg%elgggl gg? ﬂgig%&iéng%#qgﬂél O%wallty

in vivo'is np as descri be

tExanptle HgiByemeans dh tteostepdof isolating or
produci ng the angi ogenesi s inhibiting nolecules .
resul t < pelREtA8OuEP 6B &P nhint %?egﬁﬁyﬂ€§ﬁ?é@ the 1in

v iDL eci S5 %ngiogenesis inhibiting molecules.
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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The range of nol ecules that can be tested in this

nmet hod can be diverse. The range of nol ecul es can for
exanple suitably be a popul ation of antibodies

di rected against JAMB or JAM-C. The preparation of
antibodies is a straightforward 5 technique not
requiring inventive skill and for exanple described in
Kohler & M| stein, Nature 256:495-497 (1975). The

ski | | edhperspfewhf Imd herefear ecHee ablne bbotpsowiiden stichs
range w thout undue burden. Testing whether nol ecul es

meé@ﬁdpFQVeﬁﬁ %Y%wa%tiw T et R LS ANE BS afg" JARF ce ¥ le

I e, byr dNGHRRtiRg Ls-8XR §§§g@q;
Sul% ﬁq§a§%N§BBor %%NLC on thelgkﬁgﬁrfggggmn?h gbe AM-B

orsdebCe JAM CrepadiM @) elespdcidiogeley, isin Ehéap@@SEWKMﬁrd
ai d nol ecul es_and record | ng Q3cre se |

teF BéﬂPIHGO fETHB TR s RS Honpardd o 28 foglexample

deisegubati @A &6nh Wt houti o &h Tohecules 25kbhesules (hads) .
i nduce a decrease in the anount of |abel. visualized

Thien skéApaFi BORS P Woht ridle e PexprdssitAgPIANA ¢ opuch
raﬁé@ B;apd,h ﬁg)@elﬁggigb £ed JAMB or JAMC but no

['ecul e to ete ound to their surface are
select@dsasn@osmétNQrrmﬂkﬁnnhaﬁ c2@ Sukevabteihbbehstarre
| uor escent gdloactlve Bi oti.n bas d Iagels t hat

bk B TR oah TG 1 (oS DPEERATEaCRY  or

in¥usHak hgi BE11He-tghelsand ditgeppeananceroramMr-edygt £ 198 »
thereof are flow cytonetry, biochemstry, or enzyne

surf akedvi Ffruhosel! tsHsEHE (BMSAPE IBMNBI eEaFRECE Hegly .
ingﬁgeg Eggéﬁgelgﬁ gﬁ dtﬂqigdufﬁqi dercg 5%@ Ny Jé%@ﬁ%ase in

are t r tested for t elr
labelilmhigbof 6ingi ogelnesis damparegl tEocohhrelvancobstlon

.options are available. retina te as ,
o B e Badt S al Ealiy o e TR, chBE) LB PR pdtalee 0
ththembanedsk| i nige Ofv 30 d1hie apseulcapee i dependscontrol cells
essentiallx%on endot helial cells and not on

xRy 6Pl BAVI et al MM dttors harifar nabPyect edbdBrer rHd!-C
bugpﬂfi' Qoabland ol § eniyane; a3sav tbsehem csrepsrf usion,

selected as positive molecules.

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 wvarious
options are available. However, the retina 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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angi ogenesi s i nduced by graft of matrigel |oaded with
angi ogenic factors. These tests are well known in the
art. In addition to or instead of testing the ability
to inhibit angiogenesis in vivo, the capability of
the nolecule 5 to i.rihi-bit tunmor growth in vivo may
be tested. A suitable exanpl el of such test is as
described in Exanple 5. The above nethod finally | ed
anglppen¢dentifdwad oy gifafanpifbodyrH38] Jratht ed thy

hybridoma 13H33, deposited on 22 Cctober 2003 with
a?ﬁéo Q% S e S5 3%§S§o%eﬁ$§r%E?gﬁﬁigﬂgﬁnfbJﬁh&he art.
Zel | kul turemiGidl wnder thetdepostttaserssian nwihety to

.DSM  ACC2622 as an angi ogenesi s inhibiting nol ecul e of
IPREP LY et TR RIS vidls VSHEwn T Ratalmiet biddy HB3hewkrércule
tb_siﬁiﬁf@fﬁ %mcﬁ,g%'r%%h‘]éw givgaﬂagl P& kt@g‘tgécﬁ.g%n%%i%abﬁe
vitro and in vivo and prevent tumor growth in vivo.
examp bgluciessudie teadr uist Aentie $6r pbedraitn optrages: isnt o

tunors._ It can al so.block t interaction . of JAMC .
e S AR s R a1 T R P B cStion of
aRPORd @i 833, The ddivent bonnhtPusAseA al §833,0 ddie sartiabedy 2o

H33 for use as a medicanent, in particular for ‘
O¢relret0oMiddnéee, Depbshbe eS Paird i €l &F reorganismen
4.4 €A1 g, 15Q) r | 5400 4he, i nventio
“relates to fgbggﬁgsEgﬁéPdgggv%%§V%gp6¥k%§%?oph§Pmber DSM
AGRE22 s saneingpegiehieeci byiasibB3id@malsewds af the

. medi canent Such_fragpents and derivatives are in,
GGl ar FABS PPRYRONRe. O TIAONILY, “UrAd 4 SdgiERAted
agdid 9eri-ndi ran251HERVAEHL Syek £L0NDI hant ANLKR0dLES | vo
havi ng the SpeCIfICIt% of H33, scFv and aggregates
anhagrigorenty tumog grgithhi 2edvderi vt inahicest the3gecruitment
£hidrerd S badpes rising,at, | eash fhe ; '
Ospecifiéﬁ%ﬁ% o? E33 grgﬁ%naﬁ g%ﬁgéﬁgﬁg?ﬂéhtl588iégteraCtlon
ofhalAM® thieh gp¥epfi BBBydoés HER. diheedtattrerl idpeation nor
agy“&g%ky produced in 30 transgenic mce or other

i el as will be expl ai ned herei nbel ow. The

i nvent itoe fiukvtherohetabesrd matady ithodnd nagiesty nandror

anti body derivatives that retain the antigen binding
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, V,;s, humanized derivatives
of H33, chimeric antibodies comprising at least the
specificity of H33 or human monoclonal antibodies 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

5 capacity of the whole antibody as such. Such

fragnments and derivatives of 1133 have not been

described in the prior art and are thus novel.

Functi onal antigen-binding anti body fragnments can be

5 engi neered by proteolysis of antibodies (papain

di gestion, pepsin digestions or other enzymatic

approaches), yielding Fab, Fv or single domains.
cpaernatdivdlhe vihrcdgmentsbedn de producedh fragments and

reconhi nant|.y...Fab fra nts ("Fra nt.antigen__.
d?ﬁ%ﬁﬁg%fﬁszﬁééHst%?ﬁg agﬁi%%%-b??Eé%%%%ﬂnﬁﬁ h&CoPTART art
adtd hodhumwlesuie, containing V' + C, | and CL + VL.

Between C,, and 04 an interchain disulfide bond is

pr esentEUNTHe OfsteciitapeieP§hding arhd bt drggmretsi san be

; d . F C g

e oSt ond of ahol ' anti bodi Per e Fhguateth,
peapauineli desdagmest of- 80hkbPayntyred t st iddpeamthaisng yiihéding

ol e antigen-binding site of a whole I1gG antibody is
E%gnﬁ%%é&‘g “@&Fh%PW8995riable heavy chain (Vs) and
vari ablpg telrin@hiti vehai, nf ¢ Ve ghosred 18 . bel Hir® dnetkar odi mer,
called Fv fragnent (for "Fragnent variable") is stil

rRGYFEDINE NG Y - 2602k AdRARCR e AntTPEENARSIHEEDf PApfeng ) are
' i ngl ' ' i ndi,n dAbs

il A R RN B0k BEE L P hody] AOTRRLLTADS)

carecdmiingait; | ¥. Cyll mnth€, se R, . f Bagreat €hend' Cghdarvl ,

. donmins are joined with a 25 hydrophilic and flexible
R Ba T e FOE U Lot B O oWl Mt Cai s Sotatt of

tHdirahedioes hert AisMBESa (1§ 2DOHEH0 Da | @@Fragments can
aggregates the nmononeric units of which can have the

bas apereredi Prepertispdedtseienest ATl Retibggéest
ant i bogy,.f ra arg VieSy b CUBI $k89) (Bt
snallesteavagﬁggﬁe %n?%%?ta%fﬁéen-)ingghg ?ragngﬁ%élns
th¢, whod ecanthgeprbdudedg f s ome privteeoihysded Ih€auytihadn is

co?n%tois%%d io%s bgghaghie n@rgg :IL a‘?k? fj e Cl'laergevl; dch%ri nv | (e,, )r eaCIP vianralré le
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 V; and V, domains are Jjoined 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 intact antigen-binding
fragment. Vs can be produced from proteolysed heavy chain
antibodies of an immunised camelid or via recombinant

techniques.
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techni ques. 6 Wen using reconbi nant DNA techni ques,
basically, a polynucleotide encoding the V donmain of
the H chain or of the L chain of the H33 anti body may
be fused with a 5 pol ynucl eoti de coding for the
constant region of a preferably human H or L chain.
For the purpose of expressindg the conplete H and L
chains obtained in this way, a sequence coding a
signal peptide allowi ng the secretion of the protein

can al s, e added, 18,50nREOET e, Angi gdenesi 3, o

i nhibiting nolecules 0 I nvention, " expressi on
pEagaetlites ialke cugedinghehei 1 d@ond usedf pdleynuciredti de of the
the invention is |inked to appropriate contro
L s A Wn@“ﬁtﬁéo%gﬂ?gt?%nf%?e‘ft%lth a
pd TANRCrdRtieN -dRd nh 288! ahk0foh fit #hichRsenhest Cekbrerably
and 15 reconbi nant "vectors conprising a pol ynucl eoti de
hrarsutlorad cérpnessontiasperrese Pl yarslcsetiinde s hof

the i.nvention, I ._angiogenesi s ..nhi biting nolecul es
iSSPl o snfipRIbOATRER B I Rl 19 TRGREHLS
cabirgj redibyattheepel be kadhow g hiats 0fc2 ifec @fbithanprotein

DNA technol ogy, but also by chem cal DNA synthesis.
CHR AN RENEBRA - construct s can be obt ai ned and

i ntrodyced i-BqeshgCehlsaRy: dhendeld -knowl ieehRbauES e
of reconbi nant and genetic engineering. 25 Useful
otfhddte delviestwonhi axphes§ianewotkeldfes herepresant wherein a
i nventi.on can be .prokaryotic or, eukaryot.i ¢ cells.
e R TR B R S b P e I i keTon, by
apbafiatexaspkeolpkagtiecets sal k@tirsy afheyeasfus astieh a8 its
Saccharonyces, cells_of insects such as Drosophila,
Lrgnssgd@speer 819ahg2Bol bkl 1t et | KREh Pas tHeEa L chest

r%%g%big%%z’v@HEorgxé%méﬁfsin&Tgﬂﬁ%ﬁyH%éT@ﬂ%ﬁ@% @%}QQgﬁ an

or transfecting prokaryotic or eukaryotic cells wth
expaciseroncoptarhtag t he

Polynucleotides 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 such as Saccharomyces,
cells of insects such as Drosophila, or Spodoptera, and
mammal cells such as Hela, CHO, 3T3; Cl27, BHK, CO0OS, 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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nucl eic acid constructs encoding the chineric Ig

chain. A7 preferred way of introducing a vector into

| ynphoid cells is by spherob.last fusion. (see, e.

g., Gllies et al. (1989) Biotechnol. 7: 798-804).

Al ternative nmethods include electroporation or

cal ci um phosphate precipitation. Qher 5 useful

nmet hods of produci ng the i munoconj ugates include the

e atd0R0f can; RNA,sed &neodi h st ruct .

and its trggsﬁat%on in aﬁﬁggﬁropr%%iggfh §¥§§H8%di%ells 15

Vit riohsyobdas tOheelexpr éssed,e t ke prodtieiias of the (1989)

invention.can_ b h est by standard protein

5§f? f@gE#OngprZ%%dﬁééé'(éigﬁgg%ﬁiW?.m&FPOEF SCpafent
NLecEr6p0raldon . o Whesm hray prangnkic@hh -ehab NS A1 68, . other

conbined in the nolecule of the invention, the heavy

A&t lofehRodnt Phoriyrdwaricabine Haginonchs]pretes ablylude the
Q--OXRELESSEA, EN ll. wth.a correspondin ,
% 5 t ghain.OFo$$Pﬁ%?on é%?ﬁ% ﬁgcgﬁépg géec% Figeet and its
tarlenispheipol ypept | depchaiinge Nor e ithaor0Ne LXPFESS) QM .

vector can be used. Co-transfection nethods using,

for exanpl&’ ?§ﬁ§I€%§F%s§W§np€€€F6P§,Ofr%@%ehﬂ?%ﬂ?kﬁnnqan be
b rvhetbdveetarsmbai ng deleivepad: -2t 1A 98t &8l ves (see,
Alternatively, it is sonetinmes useful to use a singleée
Gector Bncodikryfent20iopl &r &Pt y160) pol ypepti des for

CO- expr egsi,en,d ell.. Furthermore, jt can

he conved?en?m%gnéggngggpﬁeC£%%%?e?ﬁecﬁg%%ﬁP ederitre

noventlor@asisi nglvenchann pbbesdhey cioin &@M &ntdhody

9n££aog% var.i abl.e region can be expressed as a single
Chat i ant i BOR) o SEFEGpEPORarPye s ad i Zhe same cell

MDDk | Aaag) PR gPLOLBEN-hA Ny anﬁépefus%@?ﬁf?;i Wirs®rhat
heavy chain (with or without a fused cytokine) Ts
CONDT hed Wit rde pPrglipepbidheavainchaiar e abatheopar t

EWh s oo Wit he used t oki ne)_ to for.m nonoval ent
and dival b i%&m%ggo%;&uaa R pR JPgAsusing,
can wenblekedwby eapdesal dn deec 30 homt-cofuca tpePtkdBit in

hand, ending _on _how their nucleic acid__sequences
ar e 85%%%550#8 pglﬂegéﬁ%?% E/ F dgitoins &ed i Akggrnatively,

it is sometimes useful to use a single vector encoding a
plurality of 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 linked by a disulfide
bond or a peptide bond, depending on how their nucleic acid
Séquences 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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by a disulfide bond when their sequences are encoded
on separate DNA constructs. In contrast,.the \%
regions are 8 typically linked by a peptide bond when
their sequences are encoded on a single-chain DNA
construct. In certain enbodi ments of the invention,
the light chain variable region and the heavy chain
vari able region can 5 be couﬁ1ed, respectively, to a

I ght _chainh constant region and a heavy chai n constant
#%8%%1% B Sinoq GHUIAS bepe hghekappal orsqaftres are
Ehabdsd Ofn thes i fgneglghubip LhQbt - chai ns const ant

regions can be used. The construction of expression
vect ors Of qsheaiQr ismpendtiinentsantl tihe imwﬂnﬁﬂmnwaﬁﬁmnlshht
- [.s n be .made_ by, the standard techni ques of
E@%%%Sf%ﬁlﬂﬁz)(ﬁﬁﬁlofhgngnép%gg% 5 sgh?ﬂﬂkﬁﬂﬁ%ﬁ§1e tegion can
ol @ou les) ofrddpe ctineent i 08 prodyeed-byi SUGhstant region
rokaryotic or eukaryotic cells can be purified from
%)% 199 Yorchadint Gr&s§aper had ket s© byan 5imafriogilopul in.

t [ p ' I ssesse
o Ther E AV By A G et vty By meadsTns Ea 7ok

¢hhins tawmys taetti viegilessagan ns¢ udwed bi nding of H33 to f
soluble.,,JAM C coated on pmicrotiter plates by neans o
wel | kndwn CCBRpELELIO8 BLI SAREHII Siee 20 Thane
ireraitiiong batl vakl abhes oRRd hsoMBYr Hddt-R81s can be made

I mmunogeni ¢ in humans, and can thus inpair the
o fifcady-2oragn  tarbPnbedys bk avb tararlapy bivdbyknown

appr oac d 'IHEHE i Cj ~appl | ed,
sEch asagée%ggégggﬁggﬁ% " gﬁgﬁf%g%¥g%%?l%ﬁ!8ﬁ %h%olve
irvenitienoduotitondoby asicio @mcilh 2 tstbstr bukh@nstas cells
scribed.i.n _patent 2004055056. Subsequent
C%%régngﬁél 6?8b%ﬁa?n§9%f?? *?i”béﬁéﬁérﬁeFFB?ﬁﬁatééts by
adederitbedhrahavegbyphpansofy igHyitRiitony saphh¥bb¥ and
against H33. Alternatively, non-hunman T cell epi.topes
&

gsnfitafed TReFhaMthdyinctrdesond ity hunanasering their
iepibopesyt hat i af €i 30 PILSARM Jhd RYMARgNLEbedbes, ($88in1.
for exanmple, U S. Patent
JAM-C coated on microtiter plates by means of well known
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. Subsequent
screening for binding affinity can be performed as described
above by mean of inhibitory activity against H33.

Alternatively, non-human T cell Qpitopes are mutated
so that they correspond to human self epitopes that are
present in human antibodies (see, for 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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No. 5,712, 120). H33 anti bodies are part of the
invention having VL and VH regions that include at
| east one humani zed 9 sequence, thereby reducing

I mmunogeni city when adm ni stered to a human.
Subsequent anti body production in host cell and
purification can be perfornmed as descri bed above. 5
Accordi ng-to anot her aspect of the invention, the

apt | var,i abl.e regjon of H33 or a simlar nolecule
Cg%&g(gggﬁ ﬁi“e%ﬁebv}ﬁ trhe%éerl\f\}igt HETL AT hERFY SRty FEinistered
posta oiymdro. @ non-i t nnunogl obul i n noi ety.

Specifically, the non-imunoglobulin noiety can be a
cyt oki ne, SHlRGH RS tar PEO PcAve Predkihiom hrenetopaiedtli and
f . | ymhokine nt.erferon r henoki ne.
T%g%%ceafclleuki n%clg% ee?%fbglf‘e&e?(an%?se?r%‘?(gﬂ%&)ﬁ ‘n-2 or
i nt er | eukiavok2infheohenatbpe. kepber dACY @ntion, the
'a}’n@i@lﬁj ne can ge, for exanpl e, granul ocyte-
acrophage 2GPEhY SEPMINaPT ng f aet ot {I@MIGSFIodsdudelBan be
| yimphat, oXiifth bespeehbyuel Yn Iﬂgew‘éx’?frfger@.p%%i?)%’ tor .
exanple, interferon-a, interferon-j3,” or interferon-y.
IPrsomEergearieansnetethe Spwenticr,lt,hehfeusi on

inobnel . d non-.i - mmunol gl obul i n
ety e IIEE REEER S0k . E36 e i et Panan
dirgerpeokidesat hemasepofethe 3 omantd ROy HOkine, an

fir%%n%gts or derivatives thereof for the preparation
of "Z hEA BanBht 2 OrepY et i Ty JAeBLPAMiC can be, for

lerbepact i QAtEP1 & PaLLlLe Such- nyi,on Ay, conprise ..
tar %gti ng a cell with rEZES JAM l%rug(\r?ﬁ tlg’sgg?aggm%y()pomtlc
dAMCAF BB hyalrelae body it Horvaxiaablie, r ggaonsoofte-
[ nt i 0.2 patient. In aqne

Enboar hane, o hery o St 2aff o8 e CER  ana
Avsphdipgin o fesgdreriasipectisicofinthe reRYANELANLE hero
ggigve Lion é)f AM C/ JAM B interaction can' be effected

Y30 Usi YT E IS ddtiREReodi Ry e talkerBedgn-y -

vari abl erd egh@ HMbodiments of the invention, the fusion
protein 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 camn be effected by
using a nucleic acid éncoding the antibody variable region or
a cell that includes this nucleic acid, either of which can

that is administered to a patient.
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a cell that includes this nucleic acid, either of

which can that is admnistered to a patient. 10 F or
clinical. use in humans, it may be hel pful to nodify

the rat-derived anti body 1133 to reduce or mnimze

the immunogenicity of the antibody. As a neans of
reduci ng immunogenicity of nurj.ne antibodies,

vari ous nethods have 5 been reg%rted in the

literature, Such nethods i.nclude the production_ of
chineric é%ﬁiﬁxﬁﬂ%ﬁ?%mﬂsfhl@oﬁPEFHSHUFFn@aMrb?a?elprl to
s d ab} ec Hee g 0nvsd ity IR 16RRASE ant K89hQRS et B minimize the
production of single chain antibodies which conprise
VERTEBIEBi Fdihg L sdfuendedaoder.i $edaf meemauef needrcinat

nt | ies,..tthe 10 CLi of. anti gen-bi ndi n
?gﬁﬁﬁg’ffﬁoﬁ% P%ngegggga%hgg% $ﬁ%ﬁié%“ﬁﬁ%@hm8§889§ehave
dfedrheieposireldl én shzelaterapotentdidt wdt0ssisi AAENGEE the
n-c, the production of human nonocl onal anti bodies

AP VE 8o cF'oReot O Muhbrf TP “hdiil soditedn m8rine or rat
Huranibaat egibdgakhy REAYH des, anantihg Sth?hglgroduction

non-i munogeni ¢, with conplete retention of

&t isgenlBi AbRAY properdies wiidthegarent menihum@rbinding
i ecul.e. Non-immunogenicity allow for the

%%ﬁ?%gg¥fa§?%§9% fﬁ%?t?%)%p%o a R%Fﬁgﬁﬁlﬁave?%%

iprodnogénhcoreadt i gon-12hMatd ausi gieihheds ¢f an - prodyc Ng-

humani zed anti bodi es have been reported in the

FitePREura. VEbFheRanpt e Hutdisiizegrantiebodies axan
petentiahly P§s§t9£%6ﬁ35eAfB, @%egﬁggghggiggl f; Gnan

non- hunman CDRs onto human framewo consta

regrehsnal Jonetbediat .andNdther @r82Lc523n25f (19851 zed”

%EEQg8¥§QS?t al ., 25 Science 239:1534-1536 (1988)); or
) by transplanting the entire non-human vari abl e

domai ns Ktoaptesefye 1dgand, bindings propertizes), BUbt is
also."cloakingé themw th a human-1ike surface by

Pepr JLEIENY ot exposed vt st Y Hedue o the
ARBU @ﬁeﬂiﬁdiﬂg(ggﬁ eFef e red 40, a5, -d 8?§%§?ﬁ6§n antibody

anti bodies) 30 ( an, Mol ec. Immun.
1259ayle pafpanimvphegenicity allows for the administration of

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.
Trmmun. 31(3):169-217 (1994)).

Retention of non-human (murine or rat) residues

within human variable region framework domains reportedly
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[ mun. 31(3):169-217 (1994)). Retention of non-human
(murine or rat) residues wthin human vari abl e region
framewor k domai ns reportedly | 1. hel ps retain proper

bi ndi ng function of the resultant humanized anti body.
Humani zed anti bodi es have been reported to

potentially decrease or elimnate the i nmunogenicity

of the antibody in a host rechpient, thereby

permtting an 5 increase in the bioavai _|lability and a
rreduct irerain PieprepobdinBilnpt funftaduep§ethamupeultant
reacti.ons, _thu otentiall. enabling.nultiple

RO d amtirotas ThEn ket P PRREYLTH: hulh Sbgpn raported
akoye +¢esehilhed gservagndoanti badyat & agneni Smusdgbn BSity of
Fv, Fd, Fab, Fab', and F(ab)'2 fragnents, derived 10
fihemaantiopedi é8 RaliPRg acaéBifel. bFharagy speeriteiny an
GQMRL-88S ; 3Nakier,  kagun  TBaNS Of 2K OdUELAGCE 85t Ndhe

noi eties aving l'esser 1nrnunogenicity than intact
atssiadiiesy ofEssenkirakl yunshagkeachadns anthbodpeisemnichlly
anti hqdy fragnents becayse of .thejr smaller_size
SO B B8 LPkRURBEARPEYt AGR15EF At S0ES arb Bodi B
Idyritsedlisocknewr LRaher a69rPi DAL sPFPt £hASan€ifody fragments
anti bodi es, are glycosylated differently in different
ot aseFlvs bdedFhbr Expl esshdnt (#Ho'2 here¢iaieal dsgived

H33 .anti,bodi es, .gycosyl ati on Ay .increase. jts.
dirers ErpIRkHaRS, Ry Mo yRaLied LS G808 Sy

AtipRedy sH3doeaBraksowhemdsed b sooPetidd Ohargeting moieties
screening to isolate "human nonocl onal anti bodi es” or.
Negdgfbil RAAE Thi RN aAETbodl Bsthdavi M thed BlahRede

%E@Ehgga§@9Cig&ﬁg&¥_@ﬁatﬁBangﬁﬁégﬁééyéné*ﬁ%f&%@ﬁ& fragments

antibodies fhus 25 isolated can be produced in a
bybeudemaf theamnsfectdharosiie @ouhdnedubans trremsyerscic than
[ a transgeni ¢ nouse, capable of

ani_nmal_, etg%
pr6aati AYEREPEEBPe i sotypes of human monocl ona
anti bodies 19 JPM CGfevl. thdGed@dviandiopdtgRidy, .qg.,

undergoing V-D-J reconbination and isotype sw tching.
@éﬁ@bOﬁé@@ntgre glycosylated differently in different host
cells used 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 switching. (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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30 EP1471938 and US2004208873). Such transgenic ani mal
can also be a transgenic rabbit for producing
pol ycl onal antibodies such as disclosed in US
2003/ 0017534. 12 The term "human nonocl onal anti body"
refers to antibodi es displaying a single binding
specificity which have variable and constant regions
derived from human germine ilfi nunogl obul in
sequences. I n one enbodi nent, the human 5 nonocl ona
ant i bodi €8€hh9fHg" PHEAB RBNepkerd} AtlihadBFedars to
y I ] i I 1. ,
ewe%eagefg d%sBXQHLQE”Q whi,ghe Hﬁwﬂ%gsagﬁérjcaﬁéel_tgy_ which have

obt al ne rom  a ansgeni c”non- human

vransgeénri enfousestahaviragiangedentevednfrdnsingnan EE ine
heavgogggbn transgene and _a |ight chajin transgene

fige HLE ISP EAFPZEE cBl | 09 PR et er ridte drimea

ayabemhel RhepabLingshybvi AoMmBse d.snd g driing (SYyStemss 4re
Hybri doma production in the nouse is a very
peEPHuesdabyi 8 hedb pi deeduriel clk mmmli udtd on Brastldcallgaameéd from
e j .for isolation of jnmunized | enocyt.es for
FuEPahSuER L Raln iR i e L TR o areere (e giotee,
nuving ayeboesme dSmgelbsig anchdmg o PF0CRRUNES @& gene and
al sp known. In a preferred enbodi ment, hunman
frondelbnaiain anfipodres Hiyedtied adydimmsr taANzecangll.
havi ng Uﬂ%a%ﬂ%ﬁ? Wl B RV g 2d _usi ng.
transgeni c niceé%%ﬁ%iiaﬁfﬁﬁﬁﬁ%§é§§% ?%é ﬁggégEE%ﬁuﬁgggldomas
sy stieen mat hrer 4 harert hel yiousiorsy stremuatdwn 200 @die mouse is a

"HuMAD" - i ce. (Lonberg. el al . (1994) Nat
OB ex7) - e HE0) T hdbst s . EHE Pk BRhPBPEocols and
t @clueEghe X5 SiSd O Of oS S nk@Mi Qe dl kpRRAb LGB for Fusion

chain, and in_ response to i munization, the
3R rigtRIEe d thuiieh drday yamicn IHaghineekai(s - or ansgenss myeloma

e 0, 5 LENOREG SO g Lo
ant!bodﬂésa(maﬁﬁemgpdNeHdeaMQntlgﬁémansm@ﬁaélonal
%‘éﬁ%@%ﬁ e A ;—Eég%giﬁﬁyg%aepa? RPeghicity
(Tg?g§{5§¥%k§% Fb;g#ﬁ%?m%?ngﬁgrahQGHHQE_myeé-carrying parts
of the human immune system rather than the mouse system known
as "HuMAb" mice. (Lonberg, et al. (1994) Nature
368(6474):856-859) . Accordingly, the mice exhibit reduced
expression of mouse IgM or [kappa] light cﬁain, 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 Huszar, 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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30 Lonberg, N (1995) Ann. N. Y Acad. Sci.
764: 536-546). The preparation of HuUMAb mice is
described in detail in Taylor, L. et al. (1992)
Nucl ei ¢ Aci ds Research 20:6287-6295; Chen, J. et al.
(1993) International |Inmunol ogy 5:647-656; Tuaillon 13
et al. (1993) Proc. Natl. Acad. Sci. USA 90: 3720- 3724;
Choi et al. (1993) Nature Genéfics 4:117-123; Chen,

et ., al - é%ﬁﬁB NBO J. 12:821-830; Tuaillon et a

(ibgii 3! Nash. Foarl 2690: - &&mb@@g37&o éﬁ24 Choi
abt,a(19 t - nber
(1994 Fgﬁ%%%%£“§?“§%§§§§$ﬁbntéf%gh Col $. Bt a1

148939 -BA0 Tayl r82 118 3, aluall(lb%lé)t lnt er @@tgwngl Tmmunol
é 657%E %) Lonber N. and Huszar D. )
(Q%%gf ?gyern QRO5gunGl € @ﬁ +13:169493Nat Haedi ng,
R 6 @@l Lontsyd.s 9N ;- [,oL92%: 1
764: 536-546; Fi-shwi | d, Db'ﬁﬁna|w9?f§g§? ﬁggureog
Eﬁ%ﬁ%&%ﬁ%ﬁégyPhﬁ4n@4@i@@y 188e 4BuiDher TallSr, Pat . o NoS) .
5458 , 625, 126; 5, 633
5 T80 6g%te§’§$3 %ég I§m€8f§6§§ 6: §7§Ié9éisionberg, N. and
51874,:299. ando5)7'Th0e429; rak . ‘Iﬁml&ﬁﬂ?er‘@oll\l §n9%93

?%%, R. M_ and GenPhar n Internatlona
sligls dn7apg SGPRAT Jet Nal . 19Pﬁieﬁnat|®nhlAcad Sci.

Pl iscat-5Q) - Ne$ <1, W 198/ 4,,pu on Jun.. 11,
1998; WD 94/255§5M€%ubllsh g a Piﬁgg q&@%?r%wﬁlotechnology

43 835785pubBeshé&driuar, 24, S 1983t . VWb s 924 2264%506; 5,569,825;
ubbizs 3 d WD 92/ 03916, publlshed
21075108553 30" B o of P FHIVAL A Co Hiie T GHDO16:
d @na BiLen snsth ht a
L 8napBLen 5nsThepso; endegenous, 45 gl ing¥Pé%§g£Pgl1§

genes (as described in Chen et ~al.
21:830)" aa@vD;%ln%fmlmlhht@lmatrmnal,end@gemu;s veavy

shaip, genes, ( C ] f WD_ 01/14424
roLD: dorcee (Serfep ol % TR onall i Biidas 155 Nos. wo
9%/é A$Ghe Eéléslldﬁml |Cbed1un§4?]§,2\im)9lgiz etdwoa|9|ii|c/:(g$%%@) published
ur C an a human
B POl S £ 08 &@]2(47 hsel Jiom - U2g, @9@3 NGO

heavy chaln tran

% /1706 429 thyp 1 il0nhe e . N2aan496@y,aﬁd Mo) 93709698, & b1 shed
g{b g“yunan heavy chain

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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transgene (as described in Exanple ..2 of WO 01/14424
by Korman 30 et al). Alternatively, mce carrying
human i nmunogl obulin genes on a transchronosonic
fragnent can be used to generate 14 anti-JAMC

anti bodi es that have the specificity of H33.
Preparation of such trans-chron?son1c mce are
described in WO97/07671 by Toht'. zuka at al. A

cls.one in which certain human
igog] Obul 11 HEBE: ar e ot (G 75 usgone fand:.
oPhepsrarogast i £E-ION: 18 1d-ANS-HIQJISO zxﬁéﬁfégggcribed in

carrying a human |ight chain transgen ‘
?ﬁ§§$k%%@7idﬁgé“§ﬁﬁﬂﬁﬁtKﬁhggené)pandearﬁwW&@uB%agg one in

' oy sone (e.q, .t he SC20 _ ‘
ChoL e AR B dn ol v carriod on <
VDO ABATS dnd |csthtiedas &&eabfﬁﬁggﬁ?ﬁﬂ?@ﬁgséﬁﬁgghkgmggggg, such
tibodies to . at ha . .

g%%g%k&%%%?ﬁgﬁkﬁé@g Hump@aﬁiéégbéanelnlﬂnHﬁB@é?gmgihg., the
acqup iddgdh Qmaa%fEQE%Qggkgfagﬁ&' nhg%%é %%ﬁaghggn trans-—
and/ or cells producing C and/ or 0 n
‘EQ%gaosggmﬁé§ggLb@@ebﬁCEOnbeag$*&hr@&o§$meﬂ3§§ﬁaescribed in

g 1 . 856-859; Fisbwild, D. a
(Q%%%? @t ﬁ@@‘zﬁﬁﬁgcﬁﬁo%@%ﬂi@m@ 851 and .
Y098/ 24896, gBnetetablyi1f el Goid fobe 648 eeks
age on the first infusion. For exawpl
?’r@@aﬁ*butﬁgﬁt h3 gt U?@aﬁpfb@ig%fﬁity ®f dmﬁucmi Angﬁlrft}tri rﬁ,ﬁng@c\gan b
' 1 Lton or pr _ ]
Tonool onal "SGr1 Bob 6ol 15T SRR T HHE! e POyt g8

eahineni sofavedcants frsethoddd REGHE %rﬁj/diﬁg%%o%‘i'n%%

standard protocols. T

?ggﬁ?{iﬁg ?%%?gﬁ%%gg“éﬁé"ﬁﬁéﬁvs@re@ﬁe@lﬁoﬂ18@@) Nature

i - t i mehnS; i fy c .anti,bodi y. wel |
gﬁ%ﬂfﬂ“ﬁ cohnauee 28 TR N Earde orRRd MveRe on

Halt S HEe e e 1 Sfekdifi%di eycdofiO83348B90 ©@ArBeAbly, the mice
ﬁgppqggq;hngqmggé;cﬁegbe transf ect UHS%SLH , fg%. o
exanpl e, a conbi nati on 2of F&lo Fn At StDNATREERRT g

G Rfene taamstiectitonanetheds BS LseMeth KRAWA: 2o the muan

mice intraperitoneally.

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
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in the art (Mdrrison, S. (1985) Science 229:1202). 30
H33, fragnents or derivatives thereof having the

ability to prevent the interaction between JAM B and
JAMC and to inhibit angiogenesis in vivo can be used

in this invention. The production of antibody

fragnments and anti body 15 fusion proteins is reviewed
in Joosten, V. et al., Mcrob ell Fact. 2(1):1

(2003) . Technlques for preparing anti body fragnents
arfdisdeni pavteessaie whdetweknowroand eaanvbeet pet f Ofﬂf‘grob

e perso the field wi thout undue
béng gL 6f gxg # ?QQ%Q H9¥§SH@8raH¥@®@ﬂyngCﬁntlbody

am&abmdytsfﬁﬂgn@@iﬁ $@§%§9f c tia
full-length Ii ‘and hea\?)/rchélr?g9 gg%w% %talﬁ&§

b?e§€8ﬁ6%?denﬁ LH%WSQﬂ(ﬂ&ﬂ%ﬂaﬁeahntﬂﬂegléﬁdgNltﬁ%ﬁ% undue
appl-hEjcation, site directed 10 nmutagenesis) and can
be inserted into expression vectors such that the

genes areFoperatipvied y dd rkedcse thangesi pidanal,, qgﬂantibody
t%§gs$at|oqgl control sequences. In this context, t
ter ir e perdtivElly Ige @ crd ingt BAdRHRt oo mEan it-Hatgah 1ight

fiit b S idGf
anhdl ey y gena dss id6f akedpint 0.8 é{fccon a”cd"géogi@gﬁgég

transcriptional and 15 translation
WPt Rt 90 Hee Ghadiamie ssdieve -t herR aipt ehget fdimctdion of rect ed

rﬁﬁ%g d h sC |pt|on transl ati on of the
antlbodfﬂggne n%hggex%res ﬁgegc%%?3éﬁﬂ”‘@ﬁﬂ@@s§ﬁ§ﬁors such

cidmtr djhes eRpuensc aseabpe@heseel {01 hex LOMpAti Bl h
reSS|En host cell used. 20 The antibody ﬁF fprad and

c Eﬁq$ &ierg chﬂErﬁﬁtF6689nﬁ%%vyﬁld$&yawqgemeXCanthe term

Iﬁﬁ&ﬂb&dvbmyolgggaaatg vegt of plca
bot h genes are |nserte§ into ?ﬁe‘égﬁ%S%&%¥» XntlbOdy

VoS ThE2hati body @e%@@t@weﬂnnsembedtkﬁh@ckhﬁtlonal and

axXRHes Sk e tandard net hqds gation
of gbnp gg%ﬁ¥agégé§9res 15 h Hited %etH%C5ﬁ¥|ﬁ%ﬁve their

gerrentiedgfent t aow wﬁcﬁ@gula@rngblt%@t tefdskibggtion if4no

%Eghrhggkgg s%t%i are Rﬁ$sent) The i ght and heavy
chain varla ? &ig§ne The expression vector and
expression control sequences are chosen to be compatible with

the expression 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 to create full-length
antibody genes of any antibody isotype by inserting them into
éxpression 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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ant i bodi es described herein can be used W create
full-length antibody genes of any anti body isotype by
inserting theminto 30 expression vectors already

encodi ng heavy chain constant and |ight chain constant
regions of the desired isotype such that the VH

segnent is operatively linked to the CH segnent(s) 16
within the vector and the VL $Bgnent is operatively

linked to the CL segnent within the vector. .
w1 o Ve droralner faei Vel §eIrpet retotmsitdntvely linked to

fﬂ;%lr(reﬁtséa%e\ﬁetcmrthﬁﬂnthC?%8t9r5| gnal peptide that 5

tes secretion o e anti body chain froma
host celdddithheadnti bodylchanat geaky carhdealonedannt o

the vector such that the signal tide is I|nked
PRREFHHEY & GHE FafPfo CRERH R u§l%$ fﬁﬁﬂgﬂﬁﬁbg@? chai n

B80€ i (e Sisghal thept beergaNan e &y | NG ORULI Rost cell.
signal peptide or a heterol ogous signal 10 peptide

The . @tlkepdyi ghalinpepniedeafirbem ﬂaqulmﬁmd@leoW@lcutﬁr such
@h&t §ld)ss Jrd 2 ?% £590 19 1hea tiJ? rdrfva Chada tHENERino
reco I nan gxpreSS| on vec ors o n% e I nventi on

carihusy egultatcoby téBqugncrsih hggneomi®lsitgmal peptide can
expression of the 15 anti body chain genes in a host
Relan FHenoglaitéguf agBry P%%Et%%c%ﬁ' 1 §“%W@ﬁ888“?o$lg“al

paolude @remot er g4 (GANAPESE SqaNEr o tN&loEXRERSSH®Bbulin
contr ol elenents (é.g., polyadenyl ation signals) that

roritaial) -t he transcription or translation of the
antibod%:ch |n +genes, §Hch re I tor se uences LaLe 20
descri be or exanp?e préSS|on
ﬂ@ﬂhﬁﬁk@@y erkb@dSohnthﬁyﬂﬁl@gwﬂﬁﬁﬁxnﬁ@ﬂdeﬂlCaETﬁSS
San _ Diego, Calif. (1990). it wll be appreC|ated b
E%Js]@tékﬁyl ISéaiuﬁﬁcﬁﬁet%?’t? et He A &STRGT 61O hat

AXRMRIE) CRVBCHARes! DS! MOk HY: ther 125 8l e;%trlmonrefgulatory
regul atory sequences may depend on such factors as

s9tpicglssi cé sofinthadpdsto ckr ¢ lude e afodresfor sedanches and
Ji% %I ex?) 8%RG ﬁsébﬂgrgf @f@rﬂ&@s d(ees.lgr., 'poﬁty%denylatlon

signals) that control the transcription or translation of the
antibody chain genes. Such'regulatory 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 (SV40), adenovirus, (e.g., the

adenovirus major late promoter (AdMLP)) and polyoma.
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Preferred regul atory sequences for manmal i an host

cell expression include viral elenents that direct

high 30 levels of protein expression in mamalian
cells, such as pronoters and/ or enhancers derived from

cytonmegal ovirus (CW), Siman Virus 40 (Sv40),
adenovirus, (e.g., the adenoviysrus major |ate pronoter
(AADM.P)) and polyoma. 17 Alternatively, non-vira

@Q&@&ﬁ%@ﬁye§§9U§@§B§Lﬂﬁyégg?%%ﬁgmy %H%ﬂeﬁéeghﬁa%d??.used,

ubiquiti.n pronmoter or ( in pronoter. In a ion
tsechhe sahb¢ bedygehaim menes candr Pegubatior preeguences,

t he reconbi nant, expressi.on vectors for. 5 expressing
angiogenggi%g?%%% Fti%h rﬁb@‘gﬁﬁ89yof the 9%@€ﬁt?%%
Ry utatbyy adeidd onal, sequencenHisHah aspseauenses.dhats for

regul ate replication of "the vector in host cells
CEPGESS1BY | P PsCTIaEF iledtiPdny nandoserettabde Her kiervention

e e bl rker. g facili es
gg?e%ﬁf%g %ﬁéﬁ%gghgél%éu G%Eﬁfogg Pc%gt%%&ge% o Hes
beenlfheroeicethi{isee off. ghe WeBtorPah. hdos. cdl BO99L1H,,
gr§3§ 665_and 5’179t%é7’ %II by Axel et al.). For
XaHpe, Ot ypittal 9 1Ne §8FeSPABF B i? KB e dlenssnt dhe
EeSbeLANLe M HUGfneSHERias 8448, sAYILOICIdF Host cells
met hotrexate, on a host cell into which the vector has

beER 15l¢htthsdresdorPhepePred el sedabte fradker. gonds s.
bael udes { e 3ol vds ofolate sheduchase {PHER) agne (fQle, o

use in dhfr-ho.'sl” 'cell's hot T e
sél ectfon/anpipifd, catpony lapdthesabact gene oG48 e
sel ection).. For ex reésion of the Ihght and heavy

TRATASS 198 ° T8 e fPe S5 H8R vERE RIS C e bodiig s in ox

meavyt aithdd, gt ehabBs £s11(8hed dHanshart eddd01ds been
host cell by standard techni ques. The various forns

PRLEAHSGEr-mPelgRgPEcPRORC LA ke itREife DS dmcdmpasshe
@ﬁﬂ%&k%ﬂ@ﬂgt%tXegtctgggnkBﬁﬁihﬁ?gnpnhxﬁy %Qzﬁ%{d%%%;host

i ntroduction of exogenous nto a prokaryo
XL sy karyotet hhosexasbe | sekeqt joreleaagtirioparaatiionn, and the neo

égﬂgi@Q%pgg§@hgg§eggfgépitation, DEAE- dext r an

ransf ection
For expression of the 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 in either prokaryotic
or eukaryotic host cells, expression in etikaryotic cells, and
most preferably mammalian host cells, is the most preferred
because such eukaryotic cells, and in particular mammalian

cells, are more likely than prokaryotic cells to assemble and



10

15

20

25

30

and the like. Although it is theoretically possible to
express the nol ecules of the invention in either
prokaryotic or eukaryotic host cells, expression in
eukaryotic cells, and 30 nost preferably mammali an
host cells, is the nost preferred because such
eukaryotic cells, and in particular mammalian cells,
are nore likely than prokaryotfc cells to assenble and
18 secrete a properly folded and i munol ogically
WIAFE 2aRtPPedyy fragadntndrimeinskrdialillyepetfive
ferred l.an._h : f xpressing the
%%giﬁg&yﬁa%?ggﬁ?%%ogregg%%85%%§?h@%%(F%% i ncl ude CHO
cel | s Breifackadi ngmdht 1 a€HD el ds) 1 desar idhedebBing the
Url auhb and Chasin,  (1980) Proc. Natl. Acad. Sci. USA
FEOF18285287 P h88d GF t AT ath DI YER S Wk tlawledfark@r cells
& [uddfiqdaserL ' Jae Kauf i RupPandh ;
@1982) Nol . Bi o?.ﬁglgg}%ﬁ-%{al), H@érﬁy@gﬁgﬁﬁ and Fufsin,
GB80dePksc- HEKRD3 Bedhdls 3md- SPEA 0V teldl$-4RAOpanseécdubarh a
far bt h 0 _nmyel oma cel | s, another preferyed
[%gg%ggéggﬁaggﬁs?g%¥?§’t%égt§5?%I tHm e Ssy Rt Ret sfautman
2geN® .eRpr e5skon (1.8y3) e di 1sicd 1. osiexd: 6on -WP1 87/ 0446 2uye1oma
WO 89/01036 and EP 338 841. \Wen reconbi nant .
EPressPoncebtt or EERRCO I gl aritih iYL -geed 1sar &n particular
Adpt u [ [ L sj .
e B kA i St (i st oohock o ilression
stysiten ipetrhedcdf (¢lwmemiufd | syiranite tageal benef expression
ression, of the in t S |1's or, nore
PP IhP5 Cxelr b 1 B AR o BadCr s Tre i T @1
wivedi waromb iMch dherdisitorcelddordrl @ngbaWlg dR€ibody genes
expressi on products can be recovered fromthe 20

&6l tUFBOTRET U ST M Stedriddy dositoteilA Spukhe | eaprassion
p@%ﬁb@g§-aré“ﬁﬁ%&ﬁﬁéd“ﬂﬁhcdﬂ%%fﬂn%n%@eaHEEpogglﬂfnﬁﬁf%@n
be expressed in other expression systens, Including
PBEBRAr 9ot e ceii &l cisudh tas adilorodrganksnsssieony.qf Ehe
QQF%C{CHHt{E% Praductii;on of seFv anti-bodi es, ah%!,.as
Phel I“as 1 nsect cel I's. 25 %Fur ther Fgfefﬁ%f%hf? ditdgn of
tbanpbedyrioduced titre tculansgenied i uROAnNWARLh aMdTBlE&st cells
such as in mlk from.sheep and rabbits or
are grown. The expression products can be recovered 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., Verna,
R., et al. (1998). Antibody engineering: Comparison of
bacterial, yeast, insect and mammalian expression 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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eggs from hens, or in transgenic plants. See, e.g.,

Verma, R, et al. (1998). Antibody engineering:
Comparison of bacterial, yeast, insect and mamal i an
expression systens. 30 J.Imunol.Meth. 216:165-181;

Pol  ock, et al. (1999). Transgenic mlk as a nethod

for the production of reconbi nant anti bodi es.

J. I mmunol . Met h. 231: 147-157; ab® Fischer, R, et 19

al. (1999). Mol ecular farm ng of reconbi nant

ant i botREY i Molplcadbs. fBroing Cheme 3838251839t ibodies in

Ant i bodi es. i.nteract _w.t arget antigens

pf?]éa o 'n;B?ilﬂly C?’F?%u_éﬁdoaﬁ‘?%bgg%i d residues that are

located imhtipodhessixcheavy @andh i Qe Ch@ditngens

conpl ementarity determ ning regions (CDRs). "For this
i nad lynithgoseh dasbyuencieds ragitchios CODRS are DoE€ted in

divers; en_i;ndi vi dual antibodi es . than sequences
e et e AN LR F R 30 P SEHE RS R g
responsi HiCOrGor Aost tians | bedyegntirgerninbetachi 9B§uehdes

is .10 Si bl e to express reconbi nant anti bodi es that
ﬁpﬁﬁejfﬁimspPBEeW?F%sd{ﬁegﬁﬁuﬁqQW?eﬁaﬂ@ﬂéWPﬁuééc@ntibgpies

aMarbeedi®enbys 6QPStAdIC PrLSS| t L hat
incIude?%D& sequences frg%?fﬁefgﬁg%ggiggﬁagégg??ﬁes are
FgeSwmarisaglantpbodyst iantiislcaseigen pattreutasns33it is

f L opt.o k seguences froma 15 different
grabied;ones oL apayenses Lene o el o,
Rrechmanns of epealfic IRA8irNatubecd32iB¢3a8e1hod ey
P. e% agw, 1986, Nature 321:522-525; and Queen, C. et
§PPST1885 109 PO SRR VACHET oS8k LU BENIAS CDR sequences
860h0088- 400334 i ¢ Suah 1 u n be .., .
obfained f$0n1§ﬁélic DNAlal apggg§é§ﬁgh§$g§%9?ﬁtrﬂaé“ls case
g8r REFhecaht§ bbbty gend tselquancesrafhesek gesqidmes from a

aequences Wiy Al Terf romarature, antibody. gene

sequences ~ becau e‘ﬁhey Wi FERBE PhePUHE Conpi%telsy 9+ /
Bssehbhed, Viar iebld . ,genes, whicheage2formed by M) p. ot
é?inifgggu&}qﬂlB E%HL5 gaturation. Gernml i ne gene :
sequences’ w1idl so 'diPPFer2Pr omit He 25 séquetices: -of 1889,
high. afidini tacsecerdary. eRer ol (oAt RegY) WG £ onework
contains nutations throughout the variable genecbut
sequences can 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 aséembled 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 carboxy-terminal
portion of framework region 4. Furthermore, many somatic

mutations do not significantly alter the binding properties

of the antibody.
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typically clustered in the CDRs. For exanple, somatic

mutations are relatively infrequent in the am no

termnal portion of framework region 1 and in the

carboxy-term nal 30 portion of framework region 4.

Furthernore, nmany somatic nutations do not

significantly alter the bindi ng properties of the

antibody. 20 For this reason, 4Pt is not necessary to

obtain the entire DNA sequence of a particul ar

ant i body H9¥ didér regsopecibat @ =@t i m@ctsamec 6wbiohantn the

I 4 avi i.ndi.ng ropertjes simlar to those

g%mt%g)r@g?gna eglﬁtgi 8gd§ See” %rgaé}téfg@%é') 10pgrelfg) to

heawe sired dni ght-achairacsequense spanfidig hathe gChRnding

regions .is ty i,call\t/ sufficient for this purpose. The

ﬁja[%ﬁeaﬁt?egqﬁéﬁ\&éairs Bskdot® ¢etidihidid dimpdhageihbdy heee WO

var e ) angd -9k nt gen egimnt (A to the.

( econbi ned ant i bogyﬂgzr?aﬁ?g genes%h%g Sgg%ﬁgg Spanning

déquéitie riegirheniasedrid@liy fuffidireond seirnghpsr pudPSse. The
varli e regions., Hea and light chain | eader

g%&btg%éegeg?lgkg eé%eﬁs%r?%gal%?e%nﬁ “Ratlr 4EFBhiARgvariable

dodngbiadntr gbut eségnéhes pEaperiyes Ok ot Bge FLBGLL; ned

an i,godié. To.add m ssing sequences, cloned cDNA

§é15i€r REEs Vean2hee combt hed' M IRy AtReBifguence is then used

@bl gonucl gokk Y, - ' 0 ; i ficatiaqn.

Al't er nat Fsefn%ggfgrﬁ(g %%%%Aedsg\%t;r i%g‘gl &arlge%e?g%p%%%l%%s' Heavy

§yﬁtﬁéghzedha$na&@@mexﬁSQQHanes aver bappirad, during protein

[ oti des and comhi ned by P anplification to
g%ggggg%geﬁ??r el ynés]%/n(i% GIOW & itﬁglltq@er@ PR Ceforel the
ThhslpaoteissdPasr€efdaini advantsagasnsdsh @so29 cpna

elimnation or inclusion of particular restriction
SPHBEDCOT CHpth i PRI igdr svaahaFieodbironualadtiisles by
apphitcahi ON, pEleariMiaNgI; QYCRESL S, 1 Nhi fi i -

mol ecul es” refers ptelol I—l|33 étr?d al F pgg%#g?ée T r{}ageneenl}ts?re
A8 det® vir§\v@s aareheofs yolthe sietdi ast hess@ames otha 25

o220 0B L AR UGPR DR DBLEL R TP ent on
amplification to create an entirely synthetic variable region
clone. This process has certain‘advantages such as
elimination or inclusion of particular restriction sites, or
optimization of particular codons.

In this application, the term “angiogenesis
inhibiting molecules” 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 treatment 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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angi ogenesi s inhibiting nol ecules, such aﬁ H33,

fragnents and derivatives thereof, for the

preparation of a therapeuti cal or_dlagnpstlg 20
conmposition for the treatnent or diagnosis of ! Al s
cancer, in particular solid tunors. The |nvent!?n al

relates to therapeutical or djppagnostic conpositio

for the treatnment or diagnosis of cancer, in
pbh@iapﬂumicaauydoEuHQégno§9£@51fyfgkégc%gkeeagﬁﬁaﬁtogfone or
SR r A irEn AT 0gBhest & hnnbi g smolreanbesnotnt N o <
ohe or'” o Angrogene exci.pient, carrier, diluent

' ' ui e . _ f
Iﬁwﬁﬂﬁgegggf} ? ie{}gf éTﬁgrl%If(’i |4l§-d‘eﬁlér§6n0|therh@dm@mb. The

o?fkicldﬁa@lepep:henaply whe | £hel akdre da@c@re§ﬁépgﬁ§hwipfnkfe able to

. ) , 3
t utically or d|agnost|cally.effec§[ve ano .
T eE%%ﬁﬁés%??o%h?@ﬂp%HQﬁFQ%%ﬂ Yde ddagoablihatlion ©ffective

' [ i _s inhibiting
muotinpl.e (e.g., two or nore) angi ogenesi _:
nolecﬁles of the invention. 10 Pharnaceuti ca

osi t T BAsCHRPeNEL iqvenmty anleanmilsele BE combination of
;ag£@b§gqud in conbination therapy, i.e., cqnblneé
W th other'%g’ehtfcs.(ﬁ)rn1 mpt ¥ AFve SCarbilmatibon ing
fhérapyecant timel udeatideast one chenot herapeutic

i -inflammtory agent or at
agent , | east one anti-inf
| east oﬂ%w1 eegibpeitioagent. tha anotheion can also

' aNgl i.s inhibiting, nolecules of
?ﬁgggﬁggﬁ%?gﬁﬂﬁésp%ggggﬁ%%hg eFESrFﬁycohjﬁnc;F@ﬁblﬁﬁth1th
?%@W%ﬁﬁ%ﬁéﬁy.Ebn‘&m@m@e@,emh@dbgﬁggnagEgnaggépﬁégegéﬁs

i bhiti | ecul es of the invention may
%ﬁﬁ%%ﬁ%kﬁ?éﬁég%nggﬁbthppaﬁerﬁPFthﬁea@ﬁﬂhDr@tOhh&ﬁ:one

i -Higdi 3 -0 e n ntibodi es such
o erg At R et T hodr et B el el S i ve

Egg?ﬁgied to provide the opaggyn1Fgfsgiggp{gspoggea

(£151 5 SR SRR LSRR G STt
n@&§§§lﬁﬁyof the invention may be administered in conjunction
with radiotherapy.

In another embodiment, the angiogenesis inhibiting
molecules of the invention may be administered in combination
with one or more other antibodies, €.g9., one or more human
antibodies such as, e.qg., anti-VEGF 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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be adm ni stered over tinme or the dose may be
proportionally reduced or increased as indicated by
the exigencies of the therapeutic situation. It is
especi al | y advantageous to fornul ate parenteral
conpositions in dosage unit formfor 30 ease of
admnistration and uniformty of dosage. Dosage unit
formas used herein refers to2physically discrete
units suited as unitary dosages for the subjects to
HeRE P L Cebriedinia reowtiaendhg pecdeedr ihredpeutic effect
antity. of. act iy Lcul ated.to.produce
?ﬁ§gﬁ§§%{£ffﬁé¢2§éﬁﬁfé%éEEQ%%% %§a§§§88P§%F85 @ithter- The
$ibeec ¥ e trieth phar naceuldsedle carirti €brmihef the invention are
$£ecifi tion(Igi,the dosage unit fornms of the
VehtGorYardd dilctettdd bigPsngeditr 8at Ily) dehendehauon
drddie i gues % chay Lt | he,actiye -
conpounéﬁéndqs%e122???%&%&?% F%§P§g8§t?88e¥?éc af%ﬁ?ﬁ}ar
Hehiamead i camf {apt ttee blei michativeds ahdhébenthé nl the: @rtons
.of, _conpoundi.ng such an active conpound for the
q?ﬁ%?%ﬁhfpbﬁjg%ﬁgﬁipgiFﬁmpﬁupﬂaniﬁﬁﬁps?nTﬁ%tbﬁ?é§ﬁ?ound
fopangi erala tadnithiost kahken' vand 10 1admniss gL ed
parent _eral |l y" as used herein neans nodes of

adni ni stP&t PoR26ERer PERantens &r admbmis topl cal” and
t,ion_or infusion, . and

sadydinisstration, by _injec
e bl bRy Y g ML EEh | B0 oln AR bt

admindastisetlian, oitherathanheehakbral i shd at hetad 1 administration,
intr _aorbital, intracardiac, 15

i_ntracapsul.ar, _ _
uﬁH?#iéeE%aFPJFﬁFFSBePFtbﬂEﬁF%o?raﬁ%@r%ﬁﬁﬁﬁﬂ?S/ without
1SHbeutanapUSnt rauBaLECUL AF rah b E@RLE | CUl@ s riarial
Subcapsul ar, subarachnoid, intraspinal, epléhra and
lPﬁ?ﬁéQ?@ﬁhallPﬁFéé?Péﬁléhd inpfasiion: a IThel rangi ageriesi, s
Lphib bt . 20_inventi.on .may be

e Ehd®, TR RE RS Lkl o (e on = gdenerns.
swpthtacslatablistexgirpi entar casub@parliah,| UeMarachnoid,

i&%angles ff sultablg agyeous and non- aqueous carriers
FRRP MBS beCRIPY BYed® it tHer HHe it diii@gtion and
igeapPoOshiions of the invention include water, ethanol,

pol yols (such as .
The angiogenesis inhibiting molecules of the

invention may be comprised in the pharmaceutical composition
together with a suitable excipient, carrier or diluent.

Examples of suitable aqueous and nén—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 oil, and injectable organic esters, such as ethyl
oleate.

These compositions may also-contéin 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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25 glycerol, propylene glycol, polyethylene glycol,
and the |like), and suitable m xtures thereof,
vegetable oils, such as olive oil, and injectable
organi c esters, such as ethyl oleate. These
conpositions may al so contain additives such as 30
preservatives, wetting agents, enulsifying agents and
di spersi ng agents. PreventionZéf presence of

gicrogrganisns may be ensured both by sterilization
pr odttr 632 THRP byCh Herohaingli omhshodar isoudic acid, and the
anté bact exd @l ; o janti fungal, agents, .for 23 exanple,
par aben, cﬁ?&?obutané#%%b 2H61,(§6T #8d§c939t8ﬁéctﬁ@€nt5,
Fike. a9 tsumyr @l soodiendedirable ,t andnehede 1,80t gp c.y,

sodi um chl ori de, and the Flie

agent s, ; such .as sugars,
|nt6&?ﬂﬁungbnﬁgéfFr ONn PA@dioRP96A, aprokphged of the
iabsartd 1en [fa e S tinjgct e pha utical form nmay

be brought about by the %?%‘“ué“.g ngg}iggagﬁgg #hPeh by the
JEHaYP 188 Gdp idem tsueh Las alelaiynabsoAPOO6H eanhdh €2 AN uni num

@8l At Wen the gonpounds of the present invention
are adm ni stered as pﬁarnaceuticals, to humans and

aninalsWheheyheleoﬁpapbgsgbye@h@!§gg%éH%z§%é%nti n_are
_bharmaceutical conposition containing, for exanpl'e,
09116566596 ( RbrEmprErbiably, 00 Thutan®0a ofniaciisve they
chngbedieptni B16aAbLNation with a pharmaceutical ly
acceptgblencarrierépRééa$d¥%%§m% e%ﬁ&f%ﬁiﬁ%@&ﬁsltlon
cagfransngat fon sehepted,0.015 ﬁ@e99n9%°9ﬁﬂ§§kﬁeferablﬁ 0.1
which” -

LNBRbi t] pg l ecul es of the present invention,
tﬁagbﬁé %geﬁclhvﬁ U T et e hyh @b igrmon aridior t he

pphansesett ¢£R] y COMRYSE b O pf e present invention,
are formul ated into pharmaceutically acceptable
dosage %ﬂ%ﬁg%ﬁﬁﬁxﬂﬁuﬁhq(ﬁﬂﬂtaﬂ@ﬁh@dmihﬂ@wmataohh§§ﬁeé%ed,
tﬁ@iéﬁgi29&é&£§“&&ﬁfbi<¥?ual dosage | evel s of the
active ingredients in the Bhar %@uPﬁC§PECB §8PEi ons
. e ingredi er . b -
1Qﬁem§ﬁpqﬂq¥ﬁyﬂh|mwﬁnkiQﬂxﬂﬁyjb%_s%@%bBQesﬁyé§aE8d form
abEAl N an gmount of the active ingredient ’

he’ pharmaceutica compositions of the present
invention, are 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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which is effective to achieve the desired th_er_apeuticd
25 response for a particular patient, conposition, an
adm ni stration, without being toxic to the

node of (

patient. The selected dosage |evel will depend upon a

variety of pharmacokinetic factors including the
particul ar conpositions of the

activity of the
present invention enployed, o4 30 the ester, salt or

' i Ni [ he tine
de thereof, the route of adn1n|strat|on, t
égg%ﬂﬁﬁhﬁ steat iion corhe neatienoti tBXenet hoP: 0fy1he f
REr 'gyyqy cogpqund beiH engloyed, t he duratlon 0
thé treatment POCHEF df gs?g onpBlindse &gl orc@dition,
grategrilahealsed aha QQﬁbknﬁéﬁQBaM”ﬁfs{ggﬁﬁ%i:ﬂéénggﬁient being

it enpl oyed,. the age, sex, ( _
t%%gggng%ggsééggrﬁgch@a$thek&ukmmeHimﬁxhéxﬂedﬂéﬂfqé&ts.

i ent J treated,. and !ike factors wel |
pﬁggkggfﬁgﬁhggnggﬁ%g?n%F%%? %?%%?ﬁnﬁﬁ@ﬁ%ﬁanSklll in the art
oret erpdal iy ade havinnge ofgh Nar s sikifd ﬁﬁbtgy%éggivep%gﬁunt of
ead'l¥ determ ne and prescribe the effective amount
té? pbﬁemﬁﬁ%PﬁhE%bt?%@@O%kﬁﬂﬂﬁﬂH63ﬂin§§QUmh&dfgﬁgFgf{ the
' | C] 0 rLinarian cou
pgziggiﬁ? %ﬂgvigﬁ%%%%%s 6%”*%%%Fﬁ§§ntO&ﬁseﬁﬁl69§dcpﬁpounds
of hehphar reeielrit catp oonpbsit itor #&aah@b@m@héahO@ngggggiOn
to achieve the desired

af E%%%‘E%ﬁ%&eg‘? i‘t "ftOHr gtﬁkrftgrrﬁai&érfﬁgﬁ iRcredse theadbsage the

. : - i.s sachi a.ln_general,. a

ol ot S RangELarady BHENEEE' s dosase

un rﬁﬁqngqﬁqqeqxgﬁﬂ@gﬁ igngghﬁeuédthénC@ﬁn@b@ﬂ,W@'§£ﬁtable
' f. tive_to 15 produce a

R el FERe LI PR S B 11 e v

angerdr &ifl yrhdepengouponwhhenf ast ks de9sti besk ADOVE i ve 1o
A stration can suitably be intravenous, '
pintanusguﬁgﬁpeﬁngaﬁng?Fon%%@? o @ffﬁmn?meg?ﬁfzgull
I 0pshe | e siLe of
ge?ﬁ?gi??bP?pggg}Pgdﬁ Egg ?ﬁggﬁg?é%%$%%.63?ﬁ§ﬂﬂﬁ%e of a
t her apetifi 1 ebhpbser i e nayi tee 1 yadm nirstreretoass t Wo,

e e T 5o b
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, SixX or more sub-doses
administered Sseparately 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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the day, optionally, in unit dosage forns. Wile it is
possi bl e for a conmpound of the present invention to be
25 adnministered alone, it is preferable to adm nister
the conmpound as a pharmaceutical fornulation
(conposition). For exanple, when using H33 as the

angi ogenesis inhibiting nolecule, the dosage can be
deternined or adjusted by measuring the anount of
cirgul ating H33 anti bodies at 30 different tinme points
f%?qW%éoa%%% ridts &3 Angibbfokegifoal isanpheebyy an ELISA
neakd : fraantd - di ic antibodies targeting the
F836§%§#%26$é§@g$!€f S%%ﬁgngfher specific 25 nethods

to detecfhemepkBBiantbhpdsesibes tastanss By A EHSIA req
3553y usLnglJ M C as coating. Therapeutic conpositions
Can al'$6UhE LadmviicstekBaWN W Eht hedi BRI Bewi cesukhowin a
iprelhe raft enboH i 8XARP! §, i ef err ed. enbodi pent,

a therapeutic cénpdSitioﬁhgfg?%gtf%vééﬁ?%ﬁ%%ﬁﬁpr1 the
adiPRits Per eanwbehadmneedt et ed swhypoderdd €l e id Loty RYe rmi o

e he devices, disclosed in U'S. Pat.
daghepiqpualaneLng drricen f el ored LS PR e

4p941,8809, 143796, 883,391 ; 45 5963 5bs ; | f ;
meéé-kggmn i mpl ant s and 10 nodul’es usgéﬁﬁﬁV%%t g /941, 880;
pr é48nt2f hvent f on% P ned bideExamrS.ePatt weNd.- khoAB7,i6@3ants and

whiGhe di S; an, i t abl e m cro-infusion punp
for digpgﬁifﬁg %@d?%éﬁ%%§$%ﬁ% a TS SN d@clacs: -8, Pat.
Pat . 4 No37 A WB6, W9t vhi ol dlesC 108 8% htehaRe Wt -6 0- i n fusion
§§%%C f%ﬁ. adm ni stering medi canents through the

in; T U SEPRTSNY MEliL4rmad, awsiosl rgildetosesea U.S.
pedl oad i 499, usd on U, far. Liveri di catign at
a prepinginfusiqn ratg% Saé?lggfé %N§5g£g§27?é§4geVlce for
- disgdings @ H Gpardrdls! ¢ hiroawhi mhkaskahl eu . 50f ost onye

APRELALE LB AOTLONS CLUASLLY Y S P e
q%kﬁwanim@vmﬁgiwakﬁbﬂchaﬂbepréaﬂﬁérRHEB§§énafgté¥SB.S. Pat.
bﬁﬁtﬂ u%7'2é§47ﬁﬁ%% , w@ich dgscloges an OngtiC.drUg

el ivery’syste Ay 56t REPSsBcKa T hpbhnt Blodel mybrmtable
isystse B, appedra®dyl €8 rat8ntinuous drug delivery; U.S. Pat.
No. 4,439,196, 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 invention can cross the
BBB (if desired), they can be formulated, for example, in
liposomes. For methods of manufactdring liposomes, see, e.q.,
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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known to those skilled in the art. In certain

enbodi nents, the angi ogenesis inhibiting 25 nolecules
of the invention can be fornulated to ensure proper

di stribution in vivo. For exanple, the bl ood-brain
barrier (BBB) excludes many highly hydrophilic
conpounds. To ensure that the therapeutic conpounds
of the invention can cross thg, BBB (if desired), they
can be fornul ated, for exanple, in 30 |iposones. For

t hods of f.ac NG ch s seg, g€, Oy, vU
E e e T S N

{1igse80MeS Ciry: .c Fhpringeodne 26r 6ADF e Hneepiesy whi chetarey

selectively transported into ecific cells o rgans,
THIE 75 CSRIAHE R Phrgerel Tty erfuery’(sok Se i: No-
V.41V, oRanade 1,061989% 13 ; ChiafnoENAaE FBCOke 2292 686)al., (1988)
Exenplary targeting noieties include folate or biotin
Hisedere. GioplyS. Ras. Nemmus. 4183018380/ LawrEpoatey. (P- G.

nnosi des (U et..al.. 988) 5 5¢ Byoche i ophys
R 1530 0036) PRt cbodi a8 LT Wl Gk oy oL
@b oH)199%) kBSOSl etlyend3sl chéfptMer Onabs1eo) al sur{d99h)t

Antim crob. Agents Chenot her. 39:180%‘ surfact ant :
IprcOteein AATEEERHPST (PBRESOSe 6t 24t . (f %B)A%m_ Jg Physiol.
ﬁ?%ﬁhghg, %%%%:}%%k’s Lthesent @H?@h?ﬁa?fc$Mb§bs@HNhe
conprise’the 8 ornmufations of the inventions, as

fiednlu las icorporenhs dohvehéionnyensede hbl @sutespopdi®os of the

(Schreier et al. (1994) J. Biol. e 269; 0); se
RED e ReTREHGRS VPIED [SGRKSHER T1o8) T EERY bt (2o
316; 12359.3099, ;Kiskkl @nsol x.JxeFhahen; (1998) Laukkanen (1994)
I mmunonet hods 4:273. 15 In one enbodi nent of the
FERfedtdten, 3tke 18Agi dgedesidL1iART biti hg hbréeetl £599%)

he inventi.on ,a formulated in |iposones; in a nore
%ﬁ%?%?F%gog%bgd?ﬁgﬁt, the |iposonmes include a
targeti ng omketybotihmanhost phefenvedt embodimemngiddmesis
therapeutic co in.the | sonmes_ar del'vergd.

f% at in

, unds [
JBV“§Gt689u§O#ﬁEggFFoﬁftShﬁ %P?Sgg%SQiﬁﬁ? et
UeRI IR Al 88, aCmBre phBEesirkd ehbadiment, The liposomes
conposition nust be fluid to the .
include a targeting moiety. In a most preferred embodiment,
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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extent that easy syringability exists. It nmust be

stabl e under the conditions of manufacture and

storage and nust be preserved agai nst the

contam nating action of mcroorganisnms 25 such as
bacteria and fungi. The efficient dosages and the

dosage regi nens for the angiogenesis inhibiting

nol ecul es of the invention déﬂend on the disease or
condition to be treated and can be determined by the
Qﬁﬁgﬁéﬁs SkPRIFEdailnreReoRPE. (B Aeshbrapetan caltgduction in
RlheELI Ve AABRAG ] LoD L UMDL oL N RPYS 0AN \RETRASULED o

by obj ective tunor responses whic can ef?%er be
pcogpksteocor ipart nahsuAe conpt etlen response:{ GRe di&ability of
g%figed as no clinical, radiological or other evidence

LOf 57ICGird85sEIMR pAF PR APSC r esponse (PR) results from

a reduchi 0phéPap8YIL 8IRLE & LRI iS)Z o Areater (L,Aan
50% Median tine to progression is a neasure that

thRapRyt 6RNzasspheedoeapited yoofit s ebiobjtacttiose it ze the

nse, 5 "t her apeut., cally effective dosage" for . .
B EDr S ERRr 3by LAk Ao e HAKIed byt (SR £ pahibit
cahabic| b2 bBeevpl gt €851 0 ofatiggase deine abidi byedfi ctive
a conpound to inhibit cancer can be evaluated in an
o&nPhl CABYel " Yyt @ prea et iV ehosfansifilcady vi @ fHgmanve
aRHHHESoantBﬁéﬁgﬁgﬁ%ﬁéléé%ﬁgJﬁgnééﬁa&g%fﬁg%%nEu%%rasize, or
t herapeuti c conpound can decrease tunor size, or

obhhevnsseam@kl ¢ 07 B¢ es EYNPITGNSELN @ &wdilkjorct OnAnefobrdinary
art-woul d be able to determ ne

rdinary, . skill in
Sgﬁgk éﬂnﬁ%?sarBa%%ﬂigﬁﬂﬁdgﬂfTéﬁi6¥§f%§upﬁes§ﬁﬁjé@?u§ts
bskee, oh heusevesdtyrOfas the sbjject 'S SYIRLOMBe aRdelhey of
gartlcular|conp03|t|on or 15 route of admi nistration
thg| aeberct AT cormpgly, iut itdwt pamtdardd rwicphposition or

rg@g@O&ftg&%ﬁr%%ﬁﬁ%#gai;gg¥gg€ga can be additionally

adm ni ster , simil'taneously wth, or
f ol | owArg-cadhirylst,r ataitdrenals arembkeculiehotombesitions of

i nvention) wth another. therapeutic agent, 20 which
CRRENEEE 6 Sttt STHE PRen Ao GE e NP 85E ok PERET €O,

simultaneously with, or following administration 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 radioactive, 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 in 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



10

15

20

25

30

nol ecul es of the invention. The invention furthernore
also relates to the use of the conpounds of the
invention in diagnosis. Labeled antibodies can for
exanpl e be used for locating tunors in the 25 body.
Label i ng of antibodies with radioactive, paramagnetic
or other is a technique well-known in the art. In a
particul ar enbodi ment, the imntion provides methods
for diagnosing di seases associat-ed with JAM C by

dettectlilon dervifvorertion vift Bocofipl At EetReansasp! §nd JaM-C.
fluid sanple or a

[ bod
Culivegh fra Shrs 2an thg g@hgég%ﬂ‘?e@ofee&arrp‘ll%ll;m@yan
[ on
HIATHA3Ct inh@na uSAMR @ E@n@%olt?%ESE%SQP%%?P@%%% %?eagast

with a control sanple, with ‘ Do
Sdépilrat ithe eemplagment bhededtcuadein condh t $0RS1@8 and any
| ex between 1133 and

. al. farmatio f co

A e SR RGe b Tt ahe FRER" b detboteann of
cospigxan bELISAh. tWBeBaMds1 g Bs Condf ol sSaml e tﬁleog%cesence

ith the test sanple, the conplex can..be detect In
OgggﬁM§gane§h§nHeggysﬁmgi%tisticalIy S|gn|L|cant o

i ff L. f i .11cpIpLexes bet ween, e .
Sanpl ca | s il Cot 1 46 F The i b6 BFe D AT Phen
theskxsapite. tiThe pridsent TheventkanpWes | ahe fé&rtﬂqrusltration

Ibed jn _the Exanples that follow These Exanpl es
P P Dt L1 PG i p bSe b BhY yE bl MG o n any
want endethd gldnpiled R fAcREBRET 08 k@Y, WaY. 40 tNE ,
anples reference is made to the follow ng i‘gures.

EX
=) ® 1 shows that JAMC is expressed by bl ood
d | \ve «_JAM C express|on was
o e e Tl QM S LS MR

anal ysed ~ 15 wth a pane _
V&§hist riirpthsireme ddivieg human.JJAm{CEprﬂEHsﬁmﬁsﬁﬁlah@lgsed

whornal | iver Innunosta;g&g of frozen sections with

antl-fj e}cogh Pg&ggeghs eégpbﬁnxgvmglpts gngoding
hswhpopwi-at iaae &Etbb@@QeM@S§ﬁ|§b&ﬁiﬂQﬁnﬁﬁqshmmgkgggégging
oéﬁéﬁiﬁ%nggg%%gggglw?gglgggngggyg“gnngggy-ihgzs expression
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 VEGFEF 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 whereas 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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20 vascul ar structures is shown on the right panel and

the angiogenic characteristic of the tunor was

controlled by aV(33 staining (insert). Figure 2 shows

that JAMC is recruited at inter- endothelial

junctions of HUVECs upon VEGF stinulation. 25 (A)

HUVECs were stinulated with reconbi nant VEGF 165,

fixed wth formal dehyde and J¥M C | ocal i zati on was

visualized with anti-JAM C nonoclonal antibody. As

FolVECYAMF Az Ehanhi Highimast iper frorgred.veThend AMLE dashed

mhecul,g,was.epLi ¢ at .cell-cell contacts upon

VEGF. 165 st ?ruFathi %ﬁﬂ ertg]aiLkanocllé’fef'eytg%§r§ééﬁd3‘eﬂls) :

wi th JAMFRgut®)3 FAGE andlatsias trievea-ed Lhat. L he; .

ggriggﬁngnt of JAMC at cell-cell cqntmacts |Bs duaciamilobody

Felocal F2at Rt e HI e ie HblYdddlce dionte ct hénegxpfessimiite were

beveh pemmiaed wnehanged 29, after VI treat nent

éthi n line, negative cg;(r%trola,y ggsﬁgd%gzi RESSHyr® or absence
F et et &RI1G; antthikskdileisnd 5 0VEGH LY eahedne el h $dul £t GUE o

Bashe td, - JA monocl onal anti body '
abol ij\é/%%%ﬂggnegala%géétﬁé:s ilsM %ﬁyY?i‘t gb?t%??i 8rei higghf mimrographs
af ceemereenth igrvewnobet weeBe Wwoa VBL L | gel in _the.
presence or absence of ant?-JAMC ant ?ab%%ia%%r%ép aoitic

pol M DY Se6v-&s Wit Br pRaE T oMM - Gasond sUahd I ech tafdoein e 3253 3

day s=1Rictawessar -l i gh LCr phs of
repr esen)t ative noﬁcfrgatgédr%%Aj?f%%ﬁ Bt thesheoatastti
AP IR MevddsdPs wirth. attly A G nemacd iogenic
Mlﬁqqliges H33 10 (B, n=11) and D33 (C, n=6) or

i sotype-nmat ched control antibody Mel.14 (D, n=6).

Only H3Figheekeddanghogen & SROWing. H_gure, 4
rqla%r{%n%t ates that anti-JAM C anti body H@g %rg E%%ady H33
tunor “grdfPh aha”tHunid vasean ardsatliagratiboe Mece wdbe

:t: ?J:g:i Egdzsgﬁ/&g&écpnd ailé_”xh: %Laléﬁl? .]t“tj“lﬁj%rﬂﬁo %egﬁlf’! %Baggﬁ ated

|§6Yyﬁ%9ﬁ%@0%@ﬂ wiggntardli-aati-oody ti1oQy] 48) i s6&pe-matched
Cg?g&g§F%ﬂ%%ﬁgggfﬁgﬁgg&?g&§¥§haggyég%%@h%ﬁ%pégggggce of 12—
depne+ ol Laft i thody)s efrowh HhC@oh&%aﬁeﬁi@EtmPﬁgaaﬁﬁnfsotype—
matched control antibody) or in mice treated with H33 anti-
JAM-C antibody. Mice treated with H33 anti-JjaMm-C antibody
show reduced tumor growth as indicated by measurement of
tumor volume (B) and tumor weight (C). Micr@vessels 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 in 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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20 JAM C anti body. Mce treated with H33 anti-JAMC
anti body show reduced tunor growth as indicated by
nmeasur enent of tunor volunme (B) and tunmor weight (C
M crovessel s were detected by PECAM 1
I mmunostaining (D) and quantified by conputer
analysis (E).* p< 0,01. Each bar represents the nean
25 val ue of ten animals testec?O sem Figure 5 shows
that H33 anti-JAMC antibody is not toxic in vivo. To
@ﬁ%@éeﬁhéwefhféo 1133 arfth - JAME Ent'PB6dy - 8ffldet “ohS

YN ) 9 QW h7Mas; Nety, ey tx%g%ege@%&alaaw%&eye%@c&ss%&ed
VIVO mce were treated as described in Fi

@@l@ggéhg dirssedt ek mjrnemwsw aBARYKi mheyHBBomtlbody had
thes e er| d|c aci d:- Schi f P S). .
%chE (oit Vasc£¥£ ﬁEVUFBngBﬁrF?P§e Elive

did “n show any

devehepneatt, ABum@UﬂHﬂHneyS%%Hl@ﬁ&lnofEKanEMrff@ﬁ}esents the
aut0|nnune di.seased NZBxBXSB m ce were 30 conpared

ORBPi Helre ef ven prongls [Levése. T94ER): 521-5 (1994)
(B) | npylyp. bt agd, vessel, Renmeahi bit élmgre@];ggééﬁdng

usi ng the Evans bl ue perneablllty assa
arvibodyahathtmn eff ectt ioasvagoul anmperaeabi §loyeiuli were

the representative 5 argans heart, .|l un ki dney and

6P AP RO e PR T e k@t PERES SRBAAT V4R bEoBf L b bt treated
anunebst t €5t & i 1R - thicgitea fiehOWEgUaRL bt ath O Ofumber of
g.lomeruli during revascularization of retinas. The

AUABRF YL bfva sHsrulviedndine H38otineeled o (b dnpal ecorerdiral Lo
RERYASEUhALd Z?éﬂ(qu}m I3 ';ﬁ% treated 10 ﬁnf's rgggg Q{gatched

anti body-trea uctron in t e nu

gpoh9®blanmasxnbséﬁwed EhleanLeateﬂ £ 1333y a cadrpar ed
mce t ated mn%h |sot¥Pe

bt Bt SR o rhasheanes. AR e T iy

decreasaﬂuﬁﬁﬁyaS@%bagl&&btoﬁn@ﬁ veli-pasnkALE33 Hseateduces
ani mal s. 15 Flgure 7 shows that anti-JAM C anti body:

H33 PeltResC! THE TR Dl Mddimspivagdd-Gln tumesT SrybEegt ions
fH@PrP§§¥OS§§HﬂfH¥5aJﬂfHBd@BSéH‘%%@t%%%gﬁgﬁ!Q%hatw%Ee stained

H33-treated m ce were staline or aci ase to
Het ectidrugrophiagesq Ao alatewteads)rophages (A, arrowheads).

Microvessel density was quantified by counting the number 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 1.253104 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) LLCI tumor cryosections from
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M crovessel density was quantified by counting the
nunmber of 20 | abel ed nacrophages per mm within the
tunor (B) . Tunors from 1133-treated ani mals show
reduced infiltrated nacrophages, conpared to control
ani mals. Each bar represents the nean value SEM
obt ai ned fromfour. sections ojf1 n mce per group
(PBS n=6; control antibody, n=6; H33, n=9). ** p<

bar 16 1 ure 8
§ﬁ8\/\é’pfeha?€%i%§ ARt od IA) %e%nécr%el%%ﬁeglggnw £
pRhaLhberai hea, f@@rpmmloscgsfe@fn endat heki abosedbt 5c cells
Endot helial cells ﬁ? or LLC1 tunor cells (B). were
gaEded UNFanYt i FrOm D5 xTrowisaskle E%@?%h%le%awals do

d r

S By o ort ol i ady. “Thasrol ('t eFatt arrented
wate tas alreitﬁwcmlmeecbmmntgi Mchoas;says 143 3camt 1dmdytumor

do not influence ollferatlon of . _endot hel i a] -
GO URBP U TR %) T o o BRBEEFOHES For §1
t;ﬁ@hmel@mmedo@%d@otﬁ ddi3st neahed thEe RS (D).
i mmunost ai ned for PECAM1 (green) and for apoptotic
cells wth TUNEL staining (red, ar.rowheads).
Eodabhglial cells do not exhibit an increase in
apoptosts when mce were treated 5 with H33 anti body

EpapRLEdLtO controls. In contrast tunor cells show
§ ncr eased apot OSI S as dem)nst rated h

e .OO =

-----

ﬁj&;}l EXAI\/PLES 10 EXAI\/PLE 1 Preparation of a
popul ation of antibodi es against JAMB or JAMC A
popul at i Breaful@itidsodifesnttgbpdieestedos nteHeedheitrthddre method

o EE Ve R PSR Bs 069 1095 i o Bt otn.

Iaemt\ugenZS@c Ot-aliay sueh spop That isonroé aftadodjes to obtain
in recon‘[rJtJ| nant. sol.ubl e :%B or JAM C

t
n%é?%&P%ﬁF%%%é> 5@&1Pﬁdg§§nﬁpgsg EXANEB P inant 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 throdgh 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 added for cloning
strategy are underlined. The cDNA encoding the extracellular
V domain of JAM-C was amplified using plasmid encoding the
full length sequence of murine JAM-C, Pfu polymerase, T7 and
(5" -gctctagacagtgttgcecgtcttgectacag-3') as forward and

reverse primers. The PCR product was digested with HindIIIX
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20 Preparation-of soluble JAMB and JAMC It was found
by the present inventors that JAMC interacts
heterophilically with JAMB through its V domain and
that the soluble JAMC V domain is sufficient for
binding to JAMB. 25 The soluble JAM B and the
sol uble JAMC V donain were opfained by PCR using the
same cloning strategy. Priners were obtained from
t r e d

il e e e T S e
undereniceed. The cDNA encodi ng t he ext racel lular 30 V
domai n of JAM C was anplifjed using as encodi ng
the full TP@n@Pﬁ“E%ﬁu@é’FT@peB ofS rﬁﬁ%ﬂ?efejﬁmsc%gﬂaws The” cDNA
ROl WIBLES8010K18NgaM-B was obtained by PCR using (57 -
(5' -gctctagacagtgttgcecgtcttgect acag- él) as forward and
rtexﬂ@ﬂst@gppaﬁ@ﬁ@gcfrhé’ PCRPr Cductchmds adirgespettarehtcgettee-

[ ndI I I nd Xbal bef or e cI Qni ng. in DNA3 .
coﬁt A°niRg ﬁficff%g SSeuerdce e gleug?g JARFECF st gested
priepaxedrasafothemse1dinel chNA reRcoditng tsel sbhe JiM sdduence
was obt ai ned by PCR using (5 5 tcagct aggcagccagcb 3")
a%r?dPF@NAécPE%%@a%‘f%‘%%/c}ﬂtlﬁtfaﬁr&bégtbtaécSl ©$-as forward
and reverse prinmers. The PCR product digested wth
Xbal was then cloned in frame with the FLAG Tag
g&@@nee3 . in pcDNA3 using EcoRI/blunt and Xbal sites.
JI's.e .fortthe ab|I|t _
eJIAMher JAM 13 or JAM C on thel r surface are obtai ned
as described by Aurrand-Lions et al., J 15 Biol Chem
276 2733C84 1§ 200195 S A redrdiat oA -8t oAl TAMEF gy their
%%T%Qgg Zpg &8¥%¥$Ed agﬂaggg}l%%@e%yehu§kandEi£EK% et al., J

12479 2486 (2002). Sol uble JAMB and

@gpél fednas’ desctdbed G%@OJE)éarr@IuerandrélbabeMe@lw tthlood

%|5%§909b9|P}&%ﬁDGSEP%%g%&‘%Q%e% et al., Blood 100:2479-

2486 {2002).

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 ability 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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20 488 (Mol ecul ar Probes Inc.) or sulfo-NHS--Biotin
(Pierce) according to the manufacturers procedures..
The cells expressing JAM 13 or JAM-C are contacted
with the | abelled soluble JAMC or JAM B, respectively
in in the presence of the nolecules to be tested. The
25 fluorescence is nonitored with flow cytonetry and
decrease in fluorescence inte%%ity as conpared to the
non treated control, indicates a decreased binding

SBTUBIE FARCodr + SBIHUBF S IMAES 30 EXANPLEZROTeSt ?‘61‘3

the @hidilday 110 fBh9ekeangl, 09eNesifivthe/ iMee E%%t@§9é|further
day 7 (P7) mce are placed in 75% oxygen for five

dayssc@uﬁuﬁgPdéntnaﬁeavagnm¢&w¢znnndytumhsreMunasaBG injected
(.Reynol ds et al d|c ne 8 27-34 (2002).).
e A HGUBRELORY: P bl Toued By RBUSIAG e " Og rBP 2t P12,
fove e teher. N@@)&%s(:tm&rizé:ﬂﬂ()n mrgiefetraz@tré@xbg perfusion of
conditions. Mce are injected intraperitoneally wth
5@“1Fﬁméﬂenﬁﬁ§€PéﬁéPr%nW+%%d?é§”§ﬁ1 f@Sl@1P1113ﬁ66$ﬁfﬁn‘
%?e%a%%uls%ﬁh%%honzhsfﬁ&%m lé%' on.afs Lhe
entire vasculature with a non fu5| e 'fl uorescein-
d&xﬂm@mugakuuaompnlanﬁl%&s¢nmﬂnegiqmamunasararéaSeoted

n and vascul ar

DEREed SrGRRLIND, 2p KAROH e Gt i bR rp ket 1 v

ddistiens oksk81kothHpUsSry essahsddat %@p@h@guﬁgdaﬂlﬁlogenlc
response to angiogenic stinmuli and protrude throu

tHe rMddennd RFeFRg RehbraiE e 1%@%&#@6@@@%@%}6 The
ISyt e g@? fﬁ8g§§£e eld %O\é%?t@%' Larizg hQI‘ in

mece treate ecu tO ed an
c@me@buﬂaaezaESOﬁhEnoﬁ1¢¢utnuﬁﬂydﬂwm$htesmemecsle to be

gpg&plonal antlbog% lFBS whi ch caused a reduction in
E6VESc Al dari'z5P16h°T BAVPLE 5 Monocl onal ant i body

1133 di r@ﬁteedfagaé ngs1 JAMG itesard 268 BALBLEAEL Odntibody

%lo%ene5|s and tunor growth
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., 2001a,
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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1. MATERI ALS AND METHODS Anti bodies Rat nonocl onal
anti bodi es (CRAM agai nst human and 25 nouse JAM C
(H33, H36 and D33) and rat nonocl onal anti bodies

agai nst nouse PECAM 1/ CD31 (GC51) and Lsel ectin/ CD62L
(Mel114) were previously described (Aurrand-Lions et
al ., 2001a, supra; Gllatin et al., Nature 330:30-34
(1983); Piali at al., Eur J I3nhnunol. 23:2464-71
(1993); Springer et al., Eur. 30 J. Imunol. 9:301
PYaYe)onAnt anhimany Cb44i ( 9B)unuse dAxs B Marsebevaated
anti body control rat | GZa was ki ndl prow ded bg
BCcengelfal at P88 Ehi Rge? L and’ EHG: r%‘ dt, 228065 15An>

qbhen) Ul@&ﬁb@i@ﬁaﬁ%b@@é’%&@%a@'ﬁ%@t@%r@nng(g@@' \(EM609
control 34 Pol yclonal antibody agai nst human J

w&gepfé@ar@@lema@@@r tTergecwolPalGreri et al., J Bi oI

Chem 275:19139-45 (2000) . Monocl onal. nouse

anti-human integrin av(33 (LM609) were from Chem con
(Teneaubahe CAY 1 5cEndst hel i al cell's Human Unbili cal

Vein Endothelial Cells (HUVEC) were _.isolated b

col | agen%‘é‘éal? r' @8 hehta bfVaibibndeanedérhs Cehap| | %ﬂVE(‘e& were

@Eplage&b$ g@Yféé%na&@ @Qﬁﬂ%&%t(%%7§%blbygggsv¥§$$ &gdl RT

mai ntai ned.in ML9 | enented with 20% Fet al
séram , (PMeLlabBlnmmles% Z2B12VIBHEPBSS) . HUVECs were

BT AR LTt B PR ot v EBar i Shbpvatee serun
QBQ@tD@%®ﬁ&t6&ﬂésgIQMKhm5UﬂﬂﬁﬁﬂﬁﬂL2@5?@§0x§5t&§1%iﬁérazine—

Upst at e Bi ot echnol ogy, Lake Placid, NY), and heparin
H4-152 1 hajref it £ &t pred CiBlloh S10M9RSERE L RAndN i NCed $ 5 e rediun

IH—%VQVQ% WeSHo RASSAPES- ) 1B o%thvg% Lfngytaw@@sl 10914 /m1,;

were plated on G owh Factor educe
Vst gel BY{Beotlor Diaki dsdr, Bedfidr dNY MA, ahJSAk)epaJAzfrt elrd

ﬁgé%EBH%Z Celés M§fe I %%g‘and E } weg used between

passages 3 and 5.

VEGF stimulation
1.10° 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 i5 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 phycoerYthrin~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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VEGF- 165 (PeproTech House, London UK) for 15 m nutes

(i mmunocyt ochem stry) or 15 mnutes to 24 hours (Fl ow

cytometry). 25 Flow cytonmetry HUVECs were incubated

with H36 anti-JAM C nonocl onal antibody on ice. After

washi ng with PBS, - BSA 0. 2% bi nding of 1136 anti body

was detected using a phycoerythyin-coupled anti 30 rat

anti body (Jackson ImTunor esear ch Laboratories, Inc.

Vest G ove,. B mH . As control, the primary

ant i body was ed Anal ysi s was perfornmed using

FAcscalumum amdun@hhhtquﬁsmlékﬁyVWﬂﬁh(ﬂﬁﬂﬂdﬂbnal antibody
Eﬁ\% ggtal n View, CA USA) 35 I|Immunostain.ng

Ghi'g &héﬁ%??ﬁr%ﬁ?ﬁhﬁf&#w agRting&dy AM-B/VE-JAM,

amnt I d t
UL 1) e sl A R <1

delexee/ mbt haAof, 141iedrasd Srefiynitagscatin 206, cdubedn 0.23%,

re d ated i PBS Gelatln 0.2% Tween 20 0.05%
gg% i n?rung(:?ﬁochgms HIYUNREY RS Fivke foki FheTre fixed with

mamaﬁommakdehyd@ 4% in PBS fof 15 :iM RRLLObermeabilization
erneabilization wth TritonXl OO 0.01%in PBS for 10

r‘ﬁlﬁh EalFeniwere YaShedin iiih PBS 10BSANG. 294 lsneabat edshed
Wilh BBEMBEYA aftbdod] s, for.ona 10 Eg%5r9ngn¥§§8§%%§ for one

before further incubation with sec ary- anti

boupl eddt va Jexds EEibréqfﬂiﬁhérp&m@mbdaien(QaﬁkSQQcondary

I ggcriegearch orat rles C{] Vst G ove, PA,

gg;! Bi cturlé% § &¢usiFAgCcBhf Begpxidase (Jackson

Min@(06 COPEa Z&h SJSakL@J\@tJ&lesGl arer.yl @ReRPNERLyeS MRS ysa)
detected by kidney staining with "15 periodic
SEFPHEBRRITF- Y PRSI Ik WAl gonfeali ngcasseypdbisss LSM510.

aohht s Y. r.far scrj bed.
ORPRELRISMEASRRND W SRR, REalEPT iRt g it

E@{Q?dI.LQQ&CJZGSZ&J(ﬂ@qaﬁAS Briefly, 1-mmthoracic aortic
rings were placed between two |ayers of 50 pl growth
factor-reduced Matri gel

Ex vivo aortic ring assay

Mouse aortic ring assays were performed as described
(Nicosia, R.F. & Ottinetti, In Vitro Cell Dev Biol. 26(2):119-
28 (1990). Briefly, l1l-mm thoracic aortic rings were placed
between two layers of 50 1l growth factor-reduced Matrigel
(Becton Dickinson, Bedford, MA, USA) optioﬁally containing an
antibody to be tested, and overlaid with 100 1l 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(LLCl). Mice were then injected intraperitoneally every
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(Becton Dickinson, Bedford, MA, USA) optionally
containing an antibody to be tested, and overlaid

with 1.00 111 of DMEM suppl emented with 20 U m

heparin (Sigma-Aldrich corporation, 25 Saint-Louis,

MO, USA) and ECGS (Upstate biotechnol ogy, Lake

Pl acid, NY, USA). Mcrovessel oyfgrowh was visualized

by phase mcroscopy using a Zel ss Axi oskop

MLEEORGORS, TP G GRBRhEN S 105 qegks ol d
C56BL6/ J@fny cel(CharIZI;,gt F%%\?énp glgaggr%lt%??%kg?dy 743, 1sotype
LinAF bned | egn tRrance)t iwede Madtdl at eeBS subedt anedusdit rol tumors
Wi 1x106 nmurine Lew s |ung carcinoma cells(LLCL).

VI EES it BT Tjedetied FHEFARAr | Tbrart'y ceverpsgsbic
sesondr tayn Wirldh 150 R0 wakebROLt analh @nt i bady. | - 133,

i sotype matched control antibody Mel1l4 or "PBS. Wen

the control tunmors (PBS injected mce) had reached

1-1. iyl s were, .sacrificed and tunors were
exci s?‘ééégggen%ngr%ﬁ%gggcggl@gssel s quantification Tunor
cryosect ilom®wetrgostat neds Wé ke naclenali ntdorroclional anti-
E’ﬁ_a I\/H1 anti body as described in | nmunostai ning
S ANBLOCHY egSofl e P RBLIRSA | ik TompeedEionsig Fhapter.
OF HOSBGS OFS tREr «hUAPE) yere diaken ysi 81 $S
Axi oskop m croscgpe. PE%:Aol staini ﬁ(g %Zflﬁ'g)%te%et%t%g aPe” tumor)

ategz® dfakehe usingr awee &s guantd Skogd nisirmg cipless PEKBMO0 staining

re van lue_perneability assay 15 150 }1g of
Z‘aﬁﬁ et ?Eg?y%-%ﬁ%t%‘ﬁ%% SSAE BNt iR lPaRg Zeiss
WeT4® 0 Bjogetvadei nto the retro-orbital. vein of

anaest heti sed mce. After 15 mnutes, 100 ul of a
30nmg/ kg Evans bl ue dye (Sigma-Al drich corporation,

Sai Ntevkau $1uMbe -HSA) i 80HHLI QNI N saline was injected

in the sane way as 20 anti'bodies, and circul ated for
one hour 150 Be @€renthefPM-perdfused twipkhnatched control

SR e AR LA P 2y SRS
anaesthetised mice. After 15 minutes, 100 ul of a 30mg/kg
Evans blue dye (Sigma-Aldrich corporation, 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 concentration <in the extracts was

calculated from a standard curve of Evans blue in formamide

and normalized to the dry tissue weight.



10

15

20

25

30

after perfusion, the organs (kidney, lung, heart and

brain) were dissected. After drying (Speed-Vac) of

the tissue, the 25 dried wei ght was neasured. Evans

bl ue was extracted by subsequent incubation of the

tissue in 500 pl of formam de for 18 hours at 70C.

The extract was centrifuged a the absorbance of the

supernatant was neasured at 6 nmwth a

spect.rophot oneter. The dye concentration In the

extr%’fﬁ’ Wels" B0 8t ed from a standard curve of

Evans blugddy fRmamdecuard, nennsli ¢etut® 4:Me Wi weight

tissue weight. 37 Statistical analysis Vessel density

eouat 32 kyansk wr\gwéh@néﬂamnﬂbimw% twee et arfdlajgegs were

usi ng. t he - Wi t S, t St S 'y

R R T L e

CHhasutss Srcgnaeptke 1len;, CBer kehey, CA, USA). RESULTS

JAM C i s expressed by Lunor vessels and is receptive

to angiogenic stimuli 10 In angi ogenic tunor of human

REy€fgs anti -JAM C anti body H36 stains bl ood vessels

(Fig. 1). In contrast, the transcript encoding JAMC

VMOt i presgumsSad dor eimolri vesselFr @ad nent raferHUVECS o

with VEG | etg,lclinsﬁ t.0 I medi at e and massive accumnul ation

OFTIAME i en&ot helial cell-cell contacts within 15

15 m nutes abikiiggedAr. tThbs sHORtmappeERFanCerHts {ne-c

result of JAMC relocalization and the expression

pRbEIoqys Hedt shadinti 840CBy VERPS L r &8t Frent) ( Fifg.coppyast, the
SATE, HemebserVv HUV :

T:Ié—Jt}]ignrrul até::j%v%léltoﬁ%% F-JgMorE ?Ergﬁ%i%@%ﬁ) Ing\g/:isrltoyl\}g{a\?eé%gler'

B grwtth ofs HURBCi edhbyEGht LedAMI®© womotladraland massive

anti bady .In vitrq neovascul.arization s carried ou o

SRR ol V6 2B T R et LhE R W i etk i enin

nHuse aelst gEiver @A) cutrhii Bt sheral dppd Ngm@End st kBSE result of

enbedded in _Matrigel in the 25 presence or absence of |

%ﬁﬁjq\Bﬁﬁggaéﬁgpgéapegpdcﬁpar%§E¥p%ﬁlon level 1is not 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 blocks neo-vascularization

(Fig. 3).
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endot helial vessels fromthe aortic rings were
assessed over a period of 12 days. Wereas the
presence of control anti-JAMC or isotype matched
anti bodi es do not affect aortic sprouting, the H33
anti-JAM C anti body totally bl ocks neo-vascul ari zati on
30 (Fig. 3). 38 Anti JAM C nonocl onal anti body
reduces tunor growt h and angi3c§3genesi s in vivo Gven
that in vitro angi ogenesi s can be bl ocked with H33

ARET - A CaRadedy L we tiReEEt It ess wetter Fiqrgh and
?g%pggryesg had an.effect on tunmor angi ogenesis and
u

rrgrowth. Mce were sub-cutaneously injected with
Lewi s | unigzegarttiaionm celtls. andnegendAM Cande oriocged with

anti bodi e re then injected intra- ritqneally :
BTer 9 Sc DR 8y RAFHeL S over £ EabyT FTCalr (Hda thiRe 2ntibody
LAt 50l e r ALHOLS ke@aohedndidgbnesBs aneh tunmrs xeitsedMice
Tunmor 10 size (Fi % 4A) , vo?um}: (Fig- 4B) and wei ght
(EFg. sWe)cutemecusilgniini eghefyw Hel realsed GRrce npBRecells.
t it - [ r Af
e AR R o A (bl
Rept eserdldly weeeyaspkesdofiagxcisiathlunpyse araershiowedi Rhen

15 figure 4A. Lewis lu carcipo cells do not .
Bipr GUA PAMIENOE G2 5 ABE S honN) . OFhé DAs 3 MREF podised Tumox
sffectron tayor venowkh (Fsgdugpt oahahididronmly. 4c) were

angi ogenesis. In order to visualize the tumor '
vaseuf tantdy degosacefonseneriece | wivimdsied fel WAithh H33 anti-

R oo ALl e it Nl pekel 20, BECALonco

sotiodig drhes%.of PECAM 1 staining across the area of

the tunor (Fig., 4E). The 3 anti body reduced the .
number @fepﬁleéﬁg‘ta\tiéé%%a?‘g??ﬁn% ¢ F&dafg Shown in

ENeucontx Oliswi251H33 antiidAl Gapnocdonalt anpirbedy she-c
not toxic in vivo It is known that anti bodies can be
{dxiz MHeshionpect ébde HASVRUBIPPRAY gridletch ®control t hat

L g obsgred s ef higet t8fikﬁgbié‘{‘éﬁ'o]ﬁ'\éz%i%én%%%.i s not
duetoagenera toxic effect In

In order to visualize the tumor vasculature, cryosections were
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

It 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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mce it was investigated whether antibody 'injected

ani mal s 30 devel op pathol ogies. Since JAMC is

expressed by endothelium in the kidney it was first

anal ysed whet her the anti body would create

gl omerul onephritis. To this end kidney sections of

treated animals were stai ned wi.th periodic

aci d-Schiff. No 39 abnornal ag@unulatlon of protein

[ | o ruI| det ect ed . 5A) Si nce .JAM C

TSR FrcelRteor Prng vasehrd: ThuraBar: popy dhascted

ahﬁgjteﬁged whet her the anti body mould 5 i nduce

| eaki ness of bl ood vessels. Fortunately this was not

t he casesﬂﬁcﬁeéﬁM Cl ipginketney or domdinellihg vascular

re ans_anal yse ti,on

ég%%gh&%% ? fso ? gé £\5 Serveée gg%ody would

rlefdlms 1@faktlaastsr eat Bdo@@ﬁ@@i:ﬁéﬂli o mmmmlte[ryceh@st fhd not

or 10 mce treated:with isotype matched contro

dMS Bedg. IPhP§aFhdi Ldhes BN dsdgain, the representative
scul a etinas in H33 treated

gﬁ%ﬁﬁésggaq&Sbé Rb9€5w§B MPLE 6 15 Anti--JAM C anti body

H33 reduaegupheonunbeth©fnmmh&mphhg@@memuluuwassobaérved in

ffec nelth iferation nor popto of .
ghﬁb ﬁeﬂlaf 8elﬁgghg?§ﬁﬁﬁ SRS Oﬁl§?$l8§§ea grrl) or
guant icieaabiionioh vesspbe d@dt&iﬁé@ 2PORLOL hatiBOdge!l Tisis
and macr ophage contents into the tunours For

it FERFS BChBAT SR PY dRe T UICWHAFdgett Pons wiehinas in H33
qg@ggggngh ANt Lbedyangy - PECAM 1 (GC51), sections were
fixed th acet one nethanol 1:1 for 5 mnutes at
- 20C, drled and hydrated in PBS/ Gelatin 0.2% Tween 20
% %FS ctlons were 25 incubated with antibody for 1
ourat roomtenperature and, after 3 washes in PBS,
mm@ubahﬁdcM&ﬁhl@oéﬁgﬂﬁﬁkﬂéﬁdﬂﬁé hody nuepdpl 86 h&crophages in
perOX|dase (Jackson I mmunor esearch Laboratories,
fLHEorsyipel e beel

ts;nelﬁhgp prollferatlonL nox apopt081s of

endothelial cells

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 (GCS51), 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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For i mmunohi stochem stry on par af or mal dehyde-fi xed and
30 paraffin enbedded eye sections wth pol ycl ona

anti bodi es against PECAMi and JAM C, sections were
dewaxed follow ng the classical procedure. Tissue
sections were then treated with H2OQ2 0.3% i n net hano
for 10 m nutes, washed in PBS gand 40 blocked wth
PBS/ BSA 30-/ Tween20 0. 1% for 30 mnutes. Sections

re incubate | ] ycl on tisbadi es,for. 1 hour .
AEEShAcH Sttt el vel ool ALIDOTLEn LGl b D8 sections
voassbateb e wEVI pSlyOdna syEitemddies 3@ rMNULAS at room

(DakoCytomation AG Zg, 5 Switzerland). Acid ‘
priosphat ase ardi i iyenas detecied Bon tigsywated with

ryosect#ons I n h r evi y.descrj [
CRYBRRGIMofg=Lah oo e TR R, P el s uylener hed bn,
Petecttom@f. apoptotic cells on tunor cryosections
was based on- | abelling 10 of DNA strand breaks

( TONFLf [t Sehdd et tod)C tdivd "Wer'@ S pEFFEIREd s igeT
%ﬁf&%@@é s Jtansd srasg, angk i gt i k8- AR, qeaceordingpt o

manufacturer's instructions (Roche” diagnhostics
BG ndRot Ky elz,etSva k zerGaanid) .5 Boukid -Hidéti 19861 dUPPteasion of

detected with streptavidin 15 caoupled to, Texas Re .
TS ety S o Bty Oy s et phrRe. ohnagbel 1ing
&F oyiga FAra b refli St Ur@EE eI R REQENRA s hBd) aadll §8re

LSMb10 confocal microscope or a Zeiss Axiophot 1
pecfostopersiqy piredeiiah Tamnobareeemagel & oCED-¢anePEr,

| TRge h¥ﬁﬁ§>ﬁ:°9Gﬁﬁﬁl qnh&sgkger%gm%%tqgeépggﬁgye To

CC
ochen,

n
ovi'si nmsg} vvarej?elss,

Aad o 15 dh g raarkofu aci dviphesphatiase- posi ti ve
cell s (nmacrophages) and the nunber of TUNELpositive .
cells ( Griod e )Ykt gacheetGhbrs, Wb?ét aFEgPpvidin

0GB I8 TEINOSRA 18R (VRGOS REEal-BADE boratories,
were anal yzed using 25 Zeiss KS400 or Openl ab

bof t watees (Zeivss, Rberlkgdhen, Gernmany). MIT assay for
the Qet%ﬁ@€3¥ggm1é%% C% %i&%%lh%g tEOQe Q LSM510 confocal
proliferation i"ndex o rine primary en o?hefla}
microscope or a Zeiss Axiophot 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 TUNEipositive 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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cells (LMEC) and tunor cells (LLCl)were determ ned
using MIT 30

(3, (4,5-di methylthiazol -2-yl)2,5-di phenyl -tetrazolium
brom de) nethod as described in Hansen, MB et al., J

| mmunol Met hods, 119: 203-210, 1.989. Briefly, cells
were plated in triplicate intg96 well plates at
densities ranging from 1. 25x10" to I xI 6 41 cells per

r i t ' i Sence or
AbSchae of EOnurnt oF NP OORR CAMT B0y 15 igr Presence or
contente @ntiltodyl985. aAft erAR4C howt So@fy HHY wre,codBrol
m_of solution_of 5mg/mL_in sterile PBS) were _
SRtP TS aeh RREr A 8\5?%@% 2hotry of> MHe@lasPdntion of
atrB7GndA0 Mh ekethecexbrachipn byider:o were %@%Eg and after

(20% W v of SDS dissolved 1n a solution of eac
ahd em mdr dinicsied thatept pH Gasl 3djuisted the £xErbytion buffer

' %, 50f, 80% tic acid and 2.5%. 1 N HC1).
M el B B Re 208 A S0P & SmbiiEr b apacn D
SA01 nianviereg aeasdr edte 10 pISiwgs aadj QR ale 41 gager adding 2.5%
%' eCLg ar devices corporation, CA ~USA). RESULTS

t50°) AVEELENE FHO Y ¢ etiutiest N HE Yec Aditererteahight

mﬁﬁﬁﬁﬁhﬁgﬁﬁat1§7P@t8bE{EhilH@Hé&éﬁ%ﬁp%&a%gbogﬁ”%%Eé h8asured
of ten acconpani ed by inflanmmtion and nacrophages
repmes entrigironi abat red dewr Rasisooi latredieiviifeamat-pbyation, Ca,
%%Is (Crowther, Met al., J Leukoc Biol 70: 478-490,

@f)'. I ndeed, macrophages 20 participate in
angi ogenesi s by secreting angiogenic factors such as
VEG-, nostly under hypoxic conditions (Miurdoch, C et
SESUIESo0d 104(8) : 2224-- 34, 2004). JAMC is inplicated

iHp3 leukogylecadhesi lgrati u
e_ndotahel ial and epiﬁ%ﬁ%gi%r@e?fgﬁfggtétgkgl 99 Rpfrophages
Bindlc Call tuBorg926- 3937, 25 2004; Chavakis, '1 et

Bl ood 100" S5 700G 2. OuRAaRARr B EEIap | 3

Bndll aGhein @7 5anB4al-chdbes 2000kscht Wasmthust
kﬂ%ggtggggggggg]tJE?igﬁkgtggg %QEEEO?Xrowther, 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). JAM-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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m ght affect recruitnment of macrophages into tunors.
As shown 30 in figures 7B and 7D, mce treated with
H33 anti body showed reduced nacrophage content in
tunors conpared to control mce. This indicates that
the H33 effect on angiogenesis is nediated in part
via its action on recruitnent g% macr ophages. 42 The
H33 anti-JAM C anti body has no ffect on endot hel i al

cel | roliferation or tosis An enesi s | )

ggﬁpﬁé BPE&egéMchﬁégf?gg by ?%e ?ﬁl?%ﬂ%ﬂéaﬁ$%%ﬂfl cell
arehitreckurah Bgoggaﬁtgglgon of endothelial- 5 cells

upon angi ogenic stimuli. It was first tested whether

the H33 %mglb@@we@i@ckszangnm@bﬂesnsxmﬁa mmdmeﬁmm@ted by the

ﬁroil%era£|on ndg pe i fells in vitro an ul dh
bCettett %?Pgﬁ?% BRI 9% %% d- amP i radton © Sltherian

@@mgqugaﬁea@@lbg@ni&e@tmml onrit Uiy ©@ldt tested whether the
roliferation e experinment was also perfornmed with
BRDRNLEDedY | B1PRKkyi 2nD! egRh Fbl Bffecinivids! tdeweerabligeration

&E'QH§8t§ga%alh§§fl£efH'&ftf@Qhﬁ?Hﬁglg??%}gﬂgfct (figure 8A}.

reduction o angl_ogenesi S observe

ad b 54 r ah y o schotoicatpethcdyo PridEnticen et on tumor cell
vascular or tunmpr cell growth. Stinulation of
%5%b%€%¥%tﬁﬁﬁldt%% %ﬁﬁﬁ?&ﬂeQ$qﬂ%ﬁuﬁ¥%ﬂwHﬁﬂfQﬂm§d with tumor

&@ﬁygtmnvpérﬁaﬁ@%@mts dhdugad Qy 133 tffl%%&%e%h

Thi's hypothesis was tested on tunor sectlons
i dent i fﬁh@@pmmdmss imdigatstdarideartd ﬂhabelehunglon of

rotocol of a toti l1s (-TUNEL).. . Resuyl.ts reveal ed
Bt Siehe She PO e 10D B e i i 0Bt Hel FaF - Caused
B¢l br &poOpt DSh So f Ny yd MOL AN 1 rtu\z‘rldrr e d1fll guomt8C 8rdndQ@ation of
data not shown). However, tunor cells showed increased

ARINELC S T abed i HY anwe%@géﬁqq#gl%épraﬁaﬁt gsdgction of
d
DeGHEL QB almﬁ%égc? rhcﬁ% Cgre%rﬁﬂse% gh§ 'h%%%(é& ﬁllﬁ/BwaS

reduce vascularlzat (figure
e s anglbgewessescturdnsblhy nglemol igilng, apliptlsiis by a

SrURGh LTy g (sis s “WeRSS T e VAT (RENEL)
ﬁ%ﬁﬁﬁﬂﬁ“ﬁéﬁﬁﬁﬂ@&gﬂ%ﬁﬂH33 antibody had no consequence on
endothelial cell apoptosis in vivo and in vitro (figure 8C and
data not shown). However, tumor cells showed increased TUNEL
labeling in vivo, suggesting that apoptosis occurred as a
consequence of antibody-mediated reduced véscularization

{figure 8C and D).



M kr oor gani smen and Zel | kul turen GrbH under the
deposit accessi on nunber DSM ACC2622, and fragnents
and derivatives thereof that have the sane specificity
as H33. 2. The angi ogenesis inhibiting nolecule as
claimed in claim1, wherein gzshe nolecule is selected
fromthe group consisting of: a) a humani zed anti body
of H33 and having the sanme specificity as
anti body H33; b)a chineric antibody based of H33 and
havi ng the sane specificity as anti body H33; c) a
Ahraagizgatiestd inhiBling ehaieduts] whichits sélegted frloabthk lgagUEdbnsisting of antibody
HEB] ﬁroéud%\ﬂrtfyrr@fgm%i i1 b3 hs @E@ésri‘t% @\/iitﬁ(?l'ri@g?ut‘gmséc %rﬂmlung von
rfﬁfﬂgi R UL 2onadlyeh ?fg?ﬁéwdsfa@? SHER tr BTGt pyber DSM
A 6 @nddljagg]elngec%}goqiqqg{ﬁrﬂvegﬁmrsg i)a ﬁ@e g@ype specificity as H33.

specificity of H33; and e) a human nonocl onal anti body
T EPetRe s BBk BolebuBras cmed oS HECBIas Aplepule s solected
frefn the gigyecensistingedt: mol ecul e a) bl ocks angi ogenesis in

a)Vi)ahumgafzdd b?tri]bdd\/%asedj)bf m?a@h@/irﬁymﬁagfeowe_ hitfii:iryt a4 aflibody H33;
c) .reduces, the recrui nt, . of  macrophages .into tunors;
DR RTEE BIBLREOTRE o hPAEAERIAOGhe SRR BPAoH SARIOd HOS:
c)fa fragment g HBBeelecizadffom Si ng (a) an angi ogenesi s

i nhi biti ecul e according to any of the <clains 1

t ot Pty mrunogl

ohe or two non-i nmunogl obulin noieties.
5. (ira&véagimegknesi s i nhi biting nol ecul e according to
anyi Qf i i i ; .as a nedicanent. 6.
Thé”%ﬁ%&?ﬁgﬁg%?gfﬁémggnégég???% Lmﬁth t he Deut sche
SalHaRHG VA AIMer of B SFlga s tamehohmecrvand & largairearegatsef a scFv;
un@ew,i;he deposit accession nunber DSM ACC2622. 7. A
pol ynucl eoti d ncodi ng an angi o 51 s i nhibiting
OBt et GRn0 T et e AR 1 to 4. 44
¢)8a hAmaexpmesishalrantibsdehdvingcibappediicity ashHes3.
pol ynucl eoti de according to claim7 linked to
appropriate control sequences allow ng the regulation
Tl angieganesisdaibipig swlegHle aceardiiodeiaom of eglaimhdseR, woerein the
mokelclle 9. A reconbi nant vector conprising the

o) SBIBEESS IRy RBSIS 7 biffo BREH N9 to claim8.
b) prevents tumor growth in vivo;

c) reduces the recruitment of macrophages into tumors; and
d) blocks the interaction of JAM-C with JAM-B.

A fusion protein comprising (a) an angiogenesis inhibiting molecule according to any of the
claims 1 to 3 and (b) one or two non-immunoglobulin moieties.

The angiogenesis inhibiting molecule according to any of the claims 1 to 4 for use as a
medicament.

The hybridoma 13H33 as deposited with the Deutsche Sammilung von Mikroorganismen und
Zellkulturen GmbH under the deposit accession number DSM ACC2622.

A polynucleotide encoding an angiogenesis inhibiting molecule according to any of the
claims 1 to 4.
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10. A host cell conprising the vector according to
claim9. 11. A nethod for producing an angi ogenesi s
i nhibiting nolecule according to any of the clains 1
to 4 conprising a) introducing into a eukaryotic or
prokaryotic host cell a recoffi nant expression vector
encodi ng sai d angi ogenesi s inhibiting nol ecule; and b)
Au ekpressiog caseetth osmpasgihg tiequolymutieotdes addordingtat claim Alinkedito
apﬁ&bp@t@b@r&ﬁdl 880Nt H BlldWiRg tHetregMafiditofi@Itans&ptibn aﬂr@translaﬂon ina

hg according to claim1ll, wherein the ho
Cﬂ- %P'H%E mammal i an cell. 13. The nmet hod accordi ng to

cI ai m12, wherein the host cell is a CHO, NS/ O
A mgezindoingnt eector cadtpR0g the eshrasSore ehdsettd dccdddiag @ claim 8.

angi ogenesi s i nhibiting nol ecul e according to any of

the clains 1 to 4 for the preparation of a
Atheet calieatripgisiog thil wptssiccerdingripokimidon for the

treatnment or diagnosis of cancer. 15. Use according

to claim14, wherein the cancer is a solid tunor. 16.
Aldsethod foaprmimgiing@ermgiogeheﬂhst inhibiting malé@del becoddio® tadanypf the claims 1
tol Pe@hiprisidg t he cl ai ms to 4 for the preparation of a

5‘? anent  for event| JAMEB/ JAM C i nteraction in

D RTPEING inio & RUEARURGRE RPN C BB P ERMRBAp S BT8sgon vector

afnepgydoicherdieganasis ihibitieg molesulgl @xdaccording to  any
bPEuIﬁJ’r‘iﬁg NI cdil foPa 4infeCdBidiat: tMildy Br §kbr5§§%rﬁof the product in the host

jpient, carrier or diluent. 18. A diagnostic
conp03|t|on conpri sing an angi ogenesi s inhibiting
nol ecul e according to any of the clains 1 to 4

ThegetHoeracebrdmgao slairh &b| whersii the @bét, cell & & reimmadlian cell.
di luent. 19. The di agnostic conposition according to
claim 18, wherein the anﬂl ogenesi s inhibiting
The methadeadcerdingde cidm 120whates tha hept gal igla @ﬁbd‘ﬁ/@ myeloma, cas,
HeK2a® oa8BROgeitesi s i nhi biting nol ecul e according to
any of the clains 1 to 4 or a diagnostic conposition
according to any of the clains 18 or 19.
Use of an angiogenesis inhibiting molecule according to any of the claims 1 to 4 for the
preparation of a therapeutic or diagnostic composition for the treatment or diagnosis of

cancer.

Use according to claim 14, wherein the cancer is a solid tumor.

Use of an angiogenesis inhibiting molecule according to any of the claims 1 to 4 for the
preparation of a medicament for preventing JAM-B/JAM-C interaction in a patient.

A pharmaceutical composition comprising an angiogenesis inhibiting molecule according to
any of the claims 1 to 4 together with a suitable excipient, carrier or diluent.

A diagnostic composition comprising an angiogenesis inhibiting molecule according to any of
the claims 1 to 4 together with a suitable excipient, carrier or diluent.

The diagnostic composition according to claim 18, wherein the angiogenesis inhibiting
molecule is labeled.

The in vitro diagnostic use of an angiogenesis inhibiting molecule according to any of the
claims 1 to 4 or a diagnostic composition according to any of the claims 18 or 19.



