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ANG OGENESI S | NHI BI TI NG MOLECULES AND THEIR USE | N THE
TREATMENT AND DI AGNOSI S OF CANCER 5The present
invention relates to nol ecul es that are capabl e 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 vrﬂ such ol ecul es.
Angi ogBRELP SN FAFHRRTTERCoFO HEGP RS Gty LA Fifom
the pre- exjgtiig MasGwMrdirtUARDI STAGRGSE SRl cAxecmound
heal i ng, reproduction and enbryonic devel opnent.
Amgiogenesis 15 is also essential for the devel opnent
of tu 0 S v
nutrien s ﬁﬁ%%éﬁ% qhésﬁgﬁk %gaﬁﬁggggégﬂﬁ%%n roFPa& are
c@ibalobé Sof inhibiting Bukiipgeangi sgenestisergndotielli ak
cells proliferate, mgrate into new tissue and form
de‘f%?“‘eHﬂo‘fW?%i%%“ﬁcFPBﬁ??BH‘P AT Y 1P EUBY €
nbPEARLL O nd NS HIOGE3S o8t BLER ROHed$1 &M I;r/r@nnet&acme, in
angi ogenic factors. The signalling of VEG-s and
pangl opbirtimg-Heddeatochsosenithgoodsiheof cancer, in
errc e- endot ial_conta ern1t i n proI fer i,0
PARG T nJItaerr ascdll oJ]neCo Yéw gn g%ﬁel iarce W tth mfehz-rll od*Ror
pextT@ned | slar matgdu esedi at ed by 25 |ntegr|ns The
avi 33 and avj 35 |nte%r|ns have been described to
par t i ci/Bt@ I HB1IGod “PEs SF et ophetft” dhipod vessels from
tﬁgmﬁfgﬁEKEEEiﬁ@ & cshaakhi 09 £6988talk W wound healing,
angi ogeni c factors. In addition to
rem@imucansarmbtazvé)@woemodh@élfamm@reir4 sAremlqudﬂ@sis
; EXtra ceIIuIar the r uIatlon | nter-. 30
d{ﬁ%eef 5" o actrstrhg fq wpor tant tforftuube For rlrléa’twr c}?rlrOOd
v&i&’e:ﬁé(arn‘phﬁ;mdﬂﬁse };ﬁd)h&@lbOﬁuﬁDi@@w ea Mioweiatthertien qellays ta
role in vascul ar renodellrng and maintains integrity
unge g Qi GrEddsided pitosis. In the research that |ed
to the MneseNtangIveBLEQRst hendomed i onalcadhesiNirerate,

nol ecul es JAM B and JAN--C were
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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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
i nportant role in angi ogenesis. Based on this
finding, the inventors triedzo find new nol ecul es
that are capabl e of inhibiting angi ogenesis. For this

they usgd & cethed,rc60RpRLSLBY t@etﬁéﬁﬁﬁbsﬁnt ¥@&kntion the
provi di ng a range of nol ecul es; b) testing
Jwhet heralt hebesionerallesudan prévRmnd ntft4ctiede

bet veen, JA ) xﬁ%ld\ﬂgart 1-cell
dbscoYevégngﬁgg%lggi @hE@ RefTab? Tty 1 o bl ock R11-ce
c@ﬂga@gﬁnﬁﬁl%r@n1%W%QVeandn15d¢kseyE©tﬁnqpsnﬁdaﬂha&ial

that are positive in the vivo test as n% og}ene& S

m%%ﬁ??ﬁqqn@kﬂbPécﬂﬁésfound R TSt A tHe GhEST TAM-

sf Ohq th8iIC abisld by abe Bhogkpangi REeREsd Sir mny i iRy ibe
performed by nmeans of the retina test as described in
Exanpl éBaﬁbed2©Acdf-®r1§| fgneénghethaventemrit Masd dondind

n?ﬁ?@ ggip%%lb é%lﬁiﬁ%ggﬁecgﬁAﬁéﬁyare érgﬁmﬁaﬁgﬁeSls

rof tmid mﬂeyn@saﬂgaogemesus cdher Aslthd i tdreals ttegst odf
step d) above is therefore necessarg to find the
desi r ed® nbIEFHE89 25¥8 FFna- B LTI ES it hat are

parti CLB aréesét%wgt @%%hégceﬁgg@gmépe&@feg VANt QRrertche
met hod may further conprise the step of testing the

1pbsra¢hmpnnme£w@b@sJﬁUrBtﬁéﬁrJé%T¢fty to inhibit tunor
growt h |n Vi

Vi v d efsofngxt%el 835 [ Qe B BLU D9 SHNQh JLOWR) 5 ¢y

as descri be

t&ﬂ@ﬂﬂh&eﬁglogene51s By: ﬁ&ans @ﬁdthe step of isolating
or produ0|n%_the angi ogenesi s i nhi biting nol ecul e

resul t Ui PR TA80uBPLGEAPANERTC o T ¢ RS e'sh E%dn “¥he in
Vﬂp$e@§&§%m angiogenesis 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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3 The range of nol ecul es that can be tested
in this nmethod can be diverse. The range of nol ecul es
can for exanple suitably be a popul ati on of anti bodies
di rected agai nst JAMB or JAMC. The preparation of
antibodies is a straightforward 5 techni que not
requiring inventive skill and for exanple described in
Kehler & 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@ﬁdprrér}eﬁff fhrerset i b TS WleACIAMHBEAng2I AME F52ple

sul% ﬁqyagg' g BB L oL bye 1 NaUBRIH RG fa%gét@apagaﬁag JAM-B
JAMB or JAMC on their surface with

orsdebCe JAM CrepaddMB) slespaciiodeley, isnat herpiekeheevard
ai d nol ecul es_and record | ng Q3cre se |

teF BéﬂPIHGO frEHB TR s RS Honpardd o2k foglexample

delsBgubati @A &6n et houti saidh phecules2skbhesuhes thats) .
i nduce a decrease in the anobunt of | abel visualized in

Th@oﬁﬁaﬁﬂaénp?éS%nwbr ey angpPes PG JAMPECBE A9 AR B
ra@gg Q@\ghggg %MB or JAMC but no nolecule to
oun to t

teste eir surface are selected as
posi ti feshbhecwheshe 208uid@bles lcabelbsearrtf Lubeesceintn
radloact|ve or Biotin based | abel g that _are well known

beithetRe Al t? St HHE et MifiqEes Pof YFSharTeingYt he

inkabek i agdcdi sappeRFanee Pre ite@uctinonpt Ber eafi-ar én fiew »
cytonetry, biochem stry, or enzyne |inked
Suifﬁﬁﬁﬁo§é?beh@b%%]s%® JEUER TMBoPEC JPsBY hapsapetively,

1nJ %F EgséHE%b$# é fa'ﬂHfg ' o%ngekgﬁggdgﬁng é@grease in

are t er tested for their a
labrhiLbnt aﬁgtbgemesks as1qumyareﬁomothbstvatlDmsub@mlmnm
.%ﬁe vai | abl e, However, the retina,test as degcrl
W

nid BT Pl e e MRec AT o TEbEESEE in

theeapdehti bg DipS30 dieanasad ahucengepends esseshiabl yeells
on endothelial cells and not on m cro-environnental
eXPHEefor8Y AN rfaf i ey dedipAeleh6tied affint ops JAM-C

buﬁeﬁgrﬁﬁﬁeééﬁéytohﬁ§h§ﬂh§x§%§%&%u%b0@he9£ s@Pghogenasi s
i nduced by graft of nmatrigel |oaded wi th angi ogenic

sefiactofdsas Theset twestmlararwsl.l known in the art.

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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In addition to or instead of testing the ability to

i nhi bit angi ogenesis in vivo, the capability of the
nolecule 5 to irihibit tunor growh in vivo nay be
tested. A suitable exanple of such test is as

descri bed in Exanple 5. The above net hod
finally led to the identification of antibody H33,
produced by hybridoma 13H33, deposited on 22 Cctober
apobggane i s henddagds dlye g8amyi afgmebni ¢ kroordgahivsrmen 10
und Zel | kult uren H under . the deposjt, accessiqn
K 1S 2 = (B R5P 0GBl oL | I Hl ting e art.
mol ecul en afddihe donvenbironnsttanast shoxwi didhathantiibedy to
H33, which is directed against JAMC, can bl ock
1BAYP b etREt WINe SISt Fd ARAOF ntUF verRwel brleverft theneplecule
cGr oM L1 0 Mg JibouidyGes it et crul {mnlg 15, Pitanie
macr ophages into tunors. It can also ock the
exatelaces ondf tBANM Cswathdd Ak Boed - 113 3:dogslendt. af f ect

prolifegatiqn _nor opt Qsi s The j nvention,
t hus rgﬁg?e (¥63Fﬁ%ggﬁtgbaa§l¥85e?oﬁou ezﬁé%¥tl tcation of
afedbSAEHE3, igrdRRickicylanyherabheat T, ofeeaneen, 03022
more in particular for treating solid tunmors. In ‘
OgbfP et o%_{P%émtﬁ\/éﬁtei BRUEEFBE e32MDL YR AGIAEN Y ks rganismen
uggri%fﬁﬁdﬁ¥ﬁf§h @%%H hﬂéérhéﬂs 5%§F§¥H“%é%£§§ﬂanchb%b%§ DSM
H33 for use as a nedicanent. Su ragnents and
AQe262atdvesy amgiogepastscuhlatbFaind mnaghenils, ofvthe

. fragnments,_single domajn antigen binding 25 fragnents,
“ﬁ‘é%’g%?rh'aﬁ‘tt e {atal 888?”83‘3’3% %@g%%%gﬁép%ﬁ'f iwgﬁlﬁb of directed
adaih®: JeFC,ardnagghegabesidhereofs MssihwmaRkuzed vivo
derivatives of 1133, chineric antibodies conprising at
an@ P tHE SPEOIT PEPYhofn1viB3. oft HigflIrafotdEl oREFULitment

o Ad DodieS Navhag Hifoepect{icld oy MidoxThRe! 3htehacrion
are suitably produced 1n 30 transgenic mce or other
ofaniAhlG s hwidRM-Be BXPl ddeedhdieraiindye] gwoliferationTher
aigw@qﬁjon further relates to anti body fragnents and
Iﬁﬁ%fboéy derivatives that retain the antigen binding

5 capaaity igkehBgonhehes andibady w@s SuChnt$¥eRy H33 for
fragnents and derivatives of H33 have not been
USfestT iThEFH-AAPRB pr i BrPAF t Gl arfe 1 Hugakager. of cancer,

ndi¥nGti Qpak ;ant hgeps pi pding; antd hody fm&g‘?n&ﬁ. GaBi PEoR the
engi neéred by proteolysis of anti bodi es (papain

irdiqgésonome1pépsi ho df gestémrs @rd ctchemagnzpmabitci33, that
 FPLIRCISEL HLELELD, Foby B Q00 8 SR s
Sd@ﬁmigfmaﬂtbyanﬁa@efi‘a@tﬁﬁfﬁSS ArFriagmanrt-iantkgenab
f;ggggng%,)Fgr%ragments, 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
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10 the antigen-binding domai ns of an anti body
nol ecul e, containing VHO4 and C, + V,. Between C, and
Cul an interchain disulfide bond is present. The
nol ecul ar wei ght of the heterodiner is usually around
50 kDa. Fab fragnents can be prepared by papain
di gesti ons of whole antibodi&s. 15The m ni mal fragnent
(-30 kDa) that still contains the whole

caprdigen-ddi rdieng'hsiliee aot ibhodkiote 3@ arftudbodyaiggents and

conpased of he varjabl e heayv hajn (Vs) and
AT gt e B} RoT oY Hat SPbaPhapr art
asd@lded dhadf magreant (for "Fragnent variable") is still

capabl e of 20 binding the antigen. Anot her

f r agnedtiics e lsipngh geBohurtl adt dferP B dirdgreragneae be

} . . . SLAgl.er i Vv, f.r .
s B RN a R o TR L he OBV F abiaat T PGS Thad
pafisirdohmiass iane joai pédew ¢hzan@6i dyadrophidhies) angielding
Fer I bl e pepti.de |linker. scFvs can be conplexed into

mer's Cditdbddice St Ffmers (triabodi es) or |arger

aggr egaties rhhe iRRNNEFLEgHEhES @fn WY ¢hroearehave the
same or different specificities. A further type of

regrigedy: tlvagemt fapemenes V6 BOREBHT iaditigerheinding”) are
I aval l.abl e i t =i, ndj fir nt.
e pe e AR B 2D o Lo R SR
cantailpddiced, of @1 lammunj sed/.cafetwdenrCyiaadr Egbordi nant
. techni ques., . When usi reconmbi_nant DNA
GO ol SHALIER PP al aPYHIT ot e TeREBOLAG PREIVE of
tHlomRitR rolitke HschahAioy &foddte do ohinreb theghBdts can
anti body may be fused wth a 5 pol Ynucl eoti de coding
bQ(ﬂ?QH@§e@oﬁ§taﬁpaﬁégﬁbﬁe%¥l%P%ﬂ%ﬁeﬁéﬁkyaﬁﬁﬁﬁﬁdPﬁér L
chain. ¢Rar ;e QWEQ%&m&flt exXPI SS9 e ceTRhetEnthins
and L chains obtained”in this way, 'a sequence coding a
thei ghall epeptidenablioding $hiee seTretwhond eoflgthenpibdey nis

can also b ded. 10For. praducing.the gj ogenesi s
e, P PR e P et bt b HAHBh G aph OS] g table
licassehhes ave) usethinsereiil actusedipetynuel eat irde of

the invention is linked to appropriate contro
froggeehcdsoal | BWRrAGCR he'3 b 4t o oS tiifld 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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transcription and translation in a chosen host cell

and 15 reconbi nant vectors conprising a pol ynucl eotide
or such an expression cassette.

Pol ynucl eoti des of the invention, i.e. angiogenesis

i nhibiting nol ecul es that have the specificity of H33,
can thus easily be obtained By the well-known nethods

of 20 reconbi nant DNA technol ogy, but also by cheni ca
DNA synt hesis. Reconbi nant DNA constructs can be
Obtaln%ﬁm%P%51ﬁ%r%%H8$g ano Aﬁ%%éﬁﬁ%@% ba51cally, a
wel | - known techni ques of 'Feconbi nant arld “genet
pengingerdtige 2bdsefinl hhstVCebmsinQﬂnﬁhdiﬂadh@amemmrhf the
of the present i_nventjon can be prokaryotic or

L gehéry othi EhcelPs. 2pfmbRGIZuRtdbPR 6 Yot el I's, one
pdd Jdu IRRLHIOR, BYiWaY ref exanphestalante fld S %ebkéfgﬁably
yeasts such. as Saccharomyces, cells of 1nsects such
hiudrags gpleidl &, CtbllﬁlSpo@"th éha, Paneo 39 Qﬁarﬁmre@illng sbeh as
T et Jhere sever al
C?nﬁﬁgggjq?ap%tians F|§%¥%%§E§fV6ﬁﬁ%Lor éﬁkar gquencg
cd&ﬂdgsamsﬁ@nw&cpepsla@nhanawn@gt&mernﬂﬁnﬁﬁldﬂndi the protein
constructs encoding the chineric Ig chain. A 7
3t SHeYY &G REFeHF i ntroducing a vector into |ynphoid
cells i, gr%BH@EQB|€§é £H§i&§kné§¥§%lﬁhldlblﬁ§ kbi€8Sules
et al. (1989) Biotechnol 04). Alternative
OﬁnﬂH@odgvenchade ekecesapgnamaiﬁetﬂeaxﬂnﬁlMﬂe@howphaEen a

re |tat| O, her ful nmet.hods .of ci.ng t he
t %ﬁﬂJ oc Hﬁﬁga lde ng é et%PV?ﬁ%ﬁ%ﬂzil on %F%an °RNA

appxmyﬁmaaeeﬁeadkﬁg EB@u@ﬂ@é&raKIowﬂhblﬂﬂh tricas bhat bANof Nits
an appropriate in vivo or in vitro system
LrofEs rdppriegsafd thanptattPhsivfa tHe S5 éntitofeéan #ed

réBHH%%%%%@ 9¥c§B§Bdé6ﬁpP£9£ﬁ%rblﬁﬂl ddﬁﬂéd%ﬂdBVQQGQHéﬁsan
(see, U Pat 650, 150).

expreSSLOn cassette

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



10

15

20

25

30

When heavy and |ight chains are conbined in the
nmol ecul e of the invention, the heavy chain of an
anti body variable region is preferably co-expressed in
the same cell with a corresponding |ight chain. For
fusion proteins that 15 conprise nultiple pol ypeptide
chains, nore than one expressign vector can be used.
Co-transfection nethods using, for exanple, two

o FRSSIRN Wecter I [t .in b vectors .
gﬁing dé??vé?eg@t%ngﬁﬁggggﬁgéif%gﬁ%Fiépﬁgtgggp??lgtc?gls 15
duhetdihreebldsef ufusbouse(sesi ngl g .vectian iencedi ag. a(2839)

ur.al ity of .polypeptjdes for co-expression in the
B Al 191 pbok upept) fes, for,oo-expresat on [0 ihe,
expresspbhet ot & Ncofcihe pHRIRNL o PYERELPPaBS0n. Other
S|n%le-cha|n nol ecul e. For exanpl e, an anti body

VS IAE BeEBEHONCE At PRIENY ddsed masnacshngbetehaimelude the
[ - v [ fus to.a 2 )
B tnont SbuT R o et st Bhp ot herpucts and its

leany lehabn {midh grpmithoute anf used eyt okiMe)rd Ssysten.
conbinedOmAth a k%ght (ar heav¥).chain count er part
(wi th or "Wt hoth™ & Fiked "6y PoRIERGY St 61 f Bl on HvFRIVEI@entcan be

andvdivalieny ddanmoconiugatesy, Fhe; VL Vi |.ons
can be |inked by a digtlfiée 58 boﬁd g?@g.%éﬁgéﬁﬂfes (see,
Bond; r dépehdirf ot Aow OhéedP, nbitPei c aci d sequences

are consgyruct,ed. eneral, V. regions are |inked by a

disulfide(%ggggaﬂéﬁngkgﬁggseﬁﬁ%ﬁ%esaﬁ?é: %ﬂwéﬁe

separate ONAlcONstvendtisn, | BheORta At chd e M IL0IMI pody
8 typically Iinked epti de bond when their

‘zgegh%%%%speﬂléﬁ%ﬁéo&éﬁfSHgélgi RoT@Xehar THDNA Gdws Braet co11
bnier teinapodiments gt theih Vet Al de It chae
chai n variable region and the heavy chain v rlgb e
TER Ol T A5 e ec oapleapPt  és peltrivel yrorteo thahi ghie
f@%ﬂﬁ%ﬁgﬁ@%%%gg?%%ﬂ??%éhe@ovytlpahnaslf’]ecccol%%t ?ngtthods using,
for example, two expression vectors, frequently result in
both vectors being delivered to a target cell. Alternatively,
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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Ei t her kappa or | anbda chains of the imunogl obulin
I i ght chains constant regions can be used. The
construction of expression vectors of the 10
invention, and the transformati on of host-cells can be
made by the standard techni ques of nol ecul ar bi ol ogy.
The angi ogenesi s inhibiting nolecules of the invention
produced by such prokaryotic dt eukaryotic cells can

e purjfied fromthe cells or culture supernatants by
E%Pg?‘?m( ty PO GgPaBy dasPARY pY bt Hon Sepsttarase’s are

andoassessed §i0fqthei: i JAVKE bhadi pg-activity by
measuring their inhibitory activities against the
bi ndi ng Bf 4433 aig swlbgblimed AWM CE colat eth omtnicgr,ottideern ight

. ns. of. wel |l known conpetitive ELISA .
?ﬂé%%rﬁg\f%éiae%g& GRS Shei gﬁ%gh?%\{y v%ﬁﬁ”arbl"@rdﬁgd'ien§eﬁ&9“ can
¢ i dduieed MAnggeniively, husaasli@nd @anid hus A kegion
the efficacy of an antibody-based therapy. Vell known
Abrodtiey (B aiddteestarlinbgetei ey aan tsingeglobed in .
Buch Aascaven ngbhaandy 2 hygant [ on' j i,nvol ve
t he in?fgﬁﬁksﬁgﬁ%%?dgngﬂgbgcid zggiu §T¥¥%¥%€ﬁgl§sllght
eesiard [vedsitenpatregti owd 2004 05505624 Subsequent scr eeni ng

above by " haa Gt Fih Bl (Bl v REL1 V15 dGRtRes 3 e

above by nean o .
ﬂﬂﬁdﬂﬂﬂﬂH,V%hw,tﬁ@ntbéﬁﬁﬂoﬂhéﬁﬁdn,Qﬂ?QﬂH¥%¥c@ﬁ§snﬁgﬂt§g made
so that they correspond to human self epitopes that

2 dbso sfresent tRchuhaneamt budieslegedioflopyexanpl e,

U S PahentnbRoqendlz, LAl il Aallhed ge are

part of the invention having regi ons
iinveinfidenaprpbdastdohe hunan zedraduenee cukheyebyc cells

reduci ng_i. mmunogeni cj t n adm nistered to a human.
C§%b§%q gﬁ%¥g%gi ody E?%d%%&‘%ﬁ“iﬁuﬁ5§Fec§PPeﬁﬂatants by
giftinflicgatheoneangbepperd OIE e as desar khpdaabo¥eanq
Accordinggto anot her aspect of the invention, the

°&AEPBGdy - 9ar Fasle YT o 6rdings asit iy isnby ake nphebud etheir
i%ﬂﬂb@@okyng§givﬂtigsOﬁgﬁ!ﬁégn@hea%ihﬁgﬁgvggiHQ3PEO luble
Jgﬁrgloné to a non-imunogl obul'in noiety. Specifica ?y,

eCnéfaFadupp ghbbod i rtawmirdtay esabybacansyb okivae] suedm
c@ﬁp@@itive 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 epitopes 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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10 interleukin, a hematopoietic factor, a |ynphokine,
an interferon, or a chenokine. The interleukin can
be, for exanple, interieukin-2 or interleukin-12. The
hemat opoi etic factor and | ynphoki ne can be, for
exanpl e, granul ocyt e- macrophage col ony stimnul ating
factor (GWCSF) and a 15 | ynphotoxin, respectively.
The interferon can be, for exanple, interferon-a,

[ r n- or, interferon-y. . . In some
e%%%%%ﬁ%%&§95?1¥ﬁ%l%ﬁggﬁpﬁoﬁ%mPHQQFﬁ§Fb%YpWQﬁ%ﬂ%ﬂmlnistered
I el aidesnan second non-i mmunol ogl obul in noi ety, such as

a second cytokine. 20The invention al so provides the

use of th8PEERRednEPEddPdor Plpdyabhts or ldert vatlilvesd

t her eof Mook pr.ep i f _a npedi cament for
p?tgventcia{]tgo-nJ%%ﬁnB?%A %2%P%R8r8a8§i (g%%&ae%aﬁoe"rﬁ: Such
preventi dwamylicgnpoi seotaecgetbpged €eldhaMittie?Rr ion, the
%ﬁwﬁlgcpn its iirface,bg adm ni stering an anti body

wi th Vari dbiréredi 68 8P Pheflpf esem ividmi owlesude can be
piaitdlent,. Wirhone erbadiaent . iBB@r&é’%‘(ﬂﬁg‘ e:‘% gbf%lrjttﬁlec%,ato a

tunor cell. According to further aspects
iIMREeTeROgREPBL &R enP L ORY of STAM T/ BAMB ithteer act i on
can-heef fected ?X 30,48 hg_ a nuclei c aci.d encoding the
ant i body vgriaB enrealonyo?a%h%%lﬂ PHRA el G468 £Ri 8D
nudlegileuadhd, aehthetopdi s €hrLamnt hat 1iyspadi kst gred
E%ta %Egent. 10 ) For clinical use in
himads~ PP/ ey De“herprife t o hroditieniivekiat cder beedfor
anrbhpedy 1nl3314Qk{LMCE: Ofn A NINZE Y08 110 hematopoietic
i mmunogeni city of the antibody. As a neans of re uc?nb
i‘RAiAGgRAT cl yyPlodk e i oven diti Hodi esanpari, oysanel bogse -
have-pnheen-seported in the literature Such methods

i ncluge ?ﬁe prodﬁctléﬁﬂ% HE qtgraﬁgwﬁgafésaﬂﬂi%h
éomphphorimi neeseatatvalar.i able in@greasoANdaAUPRN for
constant re iqps t he production

Xanple, interferon-o, interferon-f, or interferon-vy.

In some embodiments 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 encoding 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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of single chain antibodies which conprise variable

bi ndi ng sequences derived fromnurine or rat

anti bodi es, the 10 production of antigen-bi nding
fragments of murine or rat antibodies which because of

their smaller size are potentially |oss -inmunogenic,

the production of human nnnoclggal anti bodi es and the
production of "humani zed" anti bodi es. 15Humani zati on

i deal |y gﬂgykjes.an anti bady that is non-inmunogenic

with conplet & ratsmti o Soft REMARE gdir- BRMdPRghELPTul to
prepef{ iese ofai-hes parentaanawmn ;anti bdy -BoLecyl 8 i 2o the
Non-i nmmunogeni city allows for the adm nistration of

MY EddS dge s i ttito i tadpelys e Aismaumegeni of reatitd iony,

! ' hads t_pr ci ng. humani zed anti bodi es
ﬁ%§¥§%Je#§Fg§ r?gdm%%l?%egﬁg%%351%ﬁ@avﬁﬁﬁpugxgﬁﬁg8gs have
Hurenirzed raetl badices tabepotent i aldoh be woedusad: ufd) the

b afting aonly.the non-human CDRs onto hunman

f%a? rkaf E\éﬁg‘ﬁéh‘ts FRlleedi g ohesetcoaltainNarpiee or rat
32%i1%84+2%;19886) an¥e & - ie -
239: 1534- 15%6 (%933% i;m[g%y((%3&Ibty"”é}lttr ansp O?%t’i Eégt peeduction
&t istegasnchaianavarbadl es donaims:otea ipreserveble binding

I - hi.ndj roperties). but al so "cloaking" them
L D B B u e A BB 5 oLt
pesidduesohoof ediit €gémmnogen aidayneal$o oreherigd £, a8

"veneered" antibodies) 30 (Padlan, Mlec. |mun.
2874899268 (1991) beputitamt Nbicde. sratiRr 31¢8)2169- 217
b%@@ﬂllally les$,imﬁgﬂ5ggﬂfﬁi Q&en?QbBHQEQOE”H£'£§%§”
rat) residues within hunan variable region framewor
BORArAS e epoR tEdbyied )arkljhs pebduntpooper bhmakhmiged
AN f the resultant humani zed anti body.
%ﬂgghégg%gantibodies have been reported to potentially
decr easeHana el zat Hah ei ddel 1 prpmnogen Cidry 0fc ithely that is
antLbodé in a host recipient, thereby permtting an 5
PREr EHERIPRCT her bV bal af Pabt ¢4 yr it redifcttiven i n t he

@ﬂ§§§@ﬁlEiﬂdﬂﬁga?¥§§§§ti@§”ﬁ@ {ﬁgﬁﬂéégﬁ% A% uman antibody
potentially enabling multiple antibody
BYhT ARLE r At ponsnmnhegenidiet wymithesi stwf e aalbdwestration of

AEPENLOEhSCide 80 ANLILDNN, L LAGTRN S SHEN B3 Bt s B
Various methods for producing humanized antibodies have been
reported in the literature. For example, humanized antibodies
can potentially be produced: (a) by graftihg only the
non~-human CDRs onto human framework and constant regions
(Jones et al., Nature 321:522-25 (1986); Verhoeyen et al.,
Science 239:1534-1536 (1988)); or (b) by transplanting the
entire non-human variable domains (to preserve ligand-binding
properties) but also "cloaking" them with a human-like
surface by replacement of exposed residues to reduce
immunogenicity (also referred to as "veneered" antibodies)
(Padlan, Molec. Immun. 28:489-498 (1991); padlan, Molec.
Immun. 31(3):169-217 (1994)).

Retention of non-human (murine or rat) residues

within human variable region framework domains reportedly
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10 from anti bodi es having a desired binding
specificity conprises another known neans of producing
targeting noieties having | esser i munogenicity than
intact antibodies. Essentially, single chain

anti bodi es and anti body fragnents because of their
smal l er size could be I ess i munogeni c than 15 intact
ant i bodi es. It is allso known that

reconbi nant proteins, e.g., antibodies, are
dlajassyledréd dirbberehtinglng dunférent choshecetsgl tzeld
for expression. For the cl.ini,cal, u of 3

AResaes S ks att B ey Aer LESa%he Miap oppg ereported
and/ i 2@ idegrease riebsel BRUB0EANHELEYELhANTnReEYgddB3ity of
can al so be used in conpetition screening to isolate
"tHemeam tibreyl éRaP AREEbEEFERLCBE / " FREBABY nAaft ™ hikdry an

t] ies" [ - a_,sim | ificit
I L R e
iseisdfoad icgn olfe apredueedminnna hybeidoms, thasspectonslly

or in.a non-huyman tran nic anim|, e.g., a

ke geri Bubusas éaﬁégggyoﬁdﬁfaaajmblﬁwti%%@ the

ISetyRes sob chyupmnapBrachenal; ati Beth esnd OadAb &y fragments

(é.9., 119G 1gA and/or IgE) by undergoing V-D-J

rsecdnbisnavi oRdandabsot'gpé, sandchialg) ' 2 efyaopanient sdlgived
1471938, and 1152004208873) . Suych. t ransgeni ¢c. ani nal

T AT R R RS RSt R

Rekyelienal aapthbodkaswiuabans 6f Setesedindg S geting moieties

2003/ 0017534. 12 The term "human nponocl onal  ant| body"

Perdrg {65aRti bBUIBSIANspLaYi Fta Sirfle BihHpPofies-

%B%%hfcg‘é?w, k61 BayRA YRT L AP S ANWs CONSLANE i K &) ONSigment s
derive rom human gern 1 ne 1 nmunogl obul i n sequences.
brcaenecenbotdhaent smahée husane sScomhddbonkd santivhodig@sic than

having the.sane specificity as 1-133 are produced by a
ﬁ?%??goﬁﬁgﬁﬁ?gﬁe?hcludes a H cell obtained from

It is also known that recombinant proteins, e.g.,
antibodies, are 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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a transgeni ¢ non-human animal, e.g., a transgenic
nmouse, having a genone conprising a human heavy chain
transgene and a light chain transgene fused to an
immortalized cell. 10 The preferred ani mal system for
preparing hybridomas is the nurine system Hybridonma
production in the nouse is a very well-established
procedure. |mmunization protocd s and techni ques for

i solation of immnized splenocytes for fusion are
known i nTPRet&F . "EUERBNPAPEHRRrEL (F gt bodHiT infders to

L oPR usi r S . al s. .
R R o BB 87T od embont Hart P s ra onal Which have
antriibbdeesndi rectednagaknsdnd AR G andtl havi ngiddhie germline

specifici of H33 can be generated using transgenic
FREanE Pl AGn paF HLCBFER he huinin STHAIEISY st s dtiem

hBaBClBEAMOHSEi BYSE 8 KRG 20n @Ss 4k MAR - 51 G 6.
(Longerg,abet al . (1994) Nature 368(6474) 856-8ag) 2° 1133 are
g

Reedraraghy, at hebni denexti bl yreduckd expr essilomtdfained from
0 kappal _light chain, and i.n response to

o L R g P ey ey motse,

phaingt s agsgenescHndel gong! assureM g @Rd rSePRbisGene and

25 mutation to generate high affinity human | gJd kappa]
frohbel bnalka hint F hous e_1¢ LbhbRE g0 NN dimmgirtaligedq) cell.
supra; rgyl | I 9 kK _of .
Experinental” P é?%ﬁ%gF§§§&¥1%52%%%b%?r5§%%§%§}“ | N¥hgidomas
Hostzlae , m@rifd 995yt dmt eiybr Rbwna lpmgnettioWolin the mouse is a

13:65-93-, and Harding, F. and 30 Lonherg, N. (1995)

Anh? R 'A%S_}oa%%c‘?f??é;%%t‘.?ﬁ%ﬁsr@e) .IHTh@l&@g&&PaPifé?ﬁO@Pls and

HAMAD fa e S deserdbash idr detiini et Taykabeykes€o! Fusion
(1992) Nucleic Acids Research 20: 6287-6295; &hen, J.

e gf1ovn 9gB) ttarthatfwndn PARINEIregy e596471856ne myeloma

Sl sty lon (SR oy M it Sl
4:117- 123; aCpewefekreet cabodih@al) EMB&hImodd:824a830;
e A N RY T BT %
ol oiElgin Ne (E9M)addrNdRAely @kansgenic mice 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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Experi mental Pharnmacol ogy 113:49-101; Taylor, L. et

al. (1994) international | mmunol ogy 6:579-591,;

Lonberg, N. and Huszar, D. (1995) Intern. Rev.

| munol . Vol . 13:65-93; Harding, F. and Lonberg, N

(1995) Ann. N. Y Acad. Sci. 10 764:536-546; Fishw ld,

D. et al. (1996) Nature Bi otechnol ogy 14:845-851. See
further, U S. Pat. Nos. 5,545, 866; 5,569, 825;
Ség2511zgi9§3633-,425' 5,789, 650; 5,877, 397,

526611 016195 B ¥i8; Nt 57 9Gb; wmid 3ISA70,042920aBI2t0 Chos
Lenbgrg, (Nyo ! : enkharn | nternational,

U.S. Pat. m:ﬁm%gs@%%gées%tﬁkdéﬁgn?%&%'al%ﬁ‘;e“' 008 e
Ih%%?%hﬂﬂﬁﬁéhﬁPmmi&ﬁm#aﬁﬂAWﬂnaﬂM&ﬁBk&4&84,(gg?%bsbedImmunol.

' N 08; 94/ 25585, published Nov.
%%%g%&ﬁ%@z%“\ﬁ%ﬁ% Red Sturl-24,(1P893; Napare
9P 206454 By-igghed 18Ge,23, 1992 qand /03918,
oubl i shed Mar. 19, Lo e A REB R R O ave a
JREY i 1ripta lo® hiag maseilio gnddge M Gus Oli; gbtiyebaj nr, ( kappay) |

L. [ Chen . et I 1993) EMBO J. 12:
ggﬁ%ﬁg;ﬁt%%%%ﬁl%i%%rlupf“f“éﬁﬁoﬂﬁ%’hgfi57 ﬁé%égen%‘a’ébﬁlé@,vw. and
d¢haizagemes ((as5deserkbad RBvExaﬂﬂhﬁoi.O@oY¢)ﬁ§!é§— .

legprnan et al.), a KCo5 human kappa |ight chain
£ 4159 gne FragndeserPBEd i H- Fi(3RGH) dhrt . all, Y (A996) Sci.

Nataurse 6Bisatecbnalgy 9 145843¢ 831) 7 _human

heavy chain transgg%g’(gé Es%iibégggﬁ? G Ui g chnology
347705489 1bySeenbergheN, @nd. Kayt. RioM )s andf afo@ s, 569,825;

an: h y ai nsgene (as described in

E?g%él,ggg?o?, %g'oi%zm 45@' %%(Pha%r BH/ 1971 )5, 661,016;
A, terpatByebys7m geocaikyi 597 MBS, I namun bul.in

enes_on a transchronnsonicg¥ragnent canqgéqﬁgg)rpé N. and
géﬁer Bt M- 12nAnt 0 DIMVITC Hit¢ odi iemnd hatU tsaveatthe No .
speghf ey ty, of . epar atj an of .such , )
trans-chroﬁ%s6ﬁ$%§%1{% %ﬁ:f égﬁ?ﬁqﬁﬁfqq?kNﬁyﬁﬂéﬁﬁﬁioﬁyNos~ Wo
oMt 28kd, epulalishkref erured TUS® dss oRE oaly 2Whiseh puplished

ﬁgéya' ﬁﬁﬁﬁﬁ-i |.ohulin genes are carried on
trans%ghe and 6{¥g¥%g%$£hcé??ﬁ el gun. 24, 1993; WO
126156 iy QTOSOMhed US43 3 M0WSE GAL YN »30AUHBN 1y jsheq

i ght. chai n transgene (e.g., the KCo5 kappa chain
%ﬁ%méﬁ%néf”%hd a human heavy chain trans-chronosone

A R R
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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nerate fully human nonocl onal antibodies to
%gl\lfcgtehat have thg speci ficity of H33, HuMAb mce can
be i mmuni zed with a-purified or enriched preparay/on
of JAMC antigen and/or cells producing JAMC an olr
recombi nant JAM C, as described by Lonberg, N et ? .
(1994) Nature 15 368(6474):856- §59; Fi shwi | d,dD. e
al . (1996) Nature Biotechnol og)]/ 14: 845-851 an

L ferabl themcevvlll be 6-16 weeks of
R o L AP i . s Hegobiriants.
JAKEGacanibe @ﬁeﬂué@ ﬂﬂﬂﬂﬂ“éﬁ%dﬂ@%OHﬁwﬁguce €5€|8ﬁ§Frlbed in

i nt eritoneaily. 20For produci ng human 1o
Ia‘g?ggp%l? 25l thy JHwmicuka ke rdus@ spkdgracyiesctad Be ope in

th PEG.t nouse mnyel oma cel |
I?}gie%g(gee%@%lp%n st a\;]mdlénrmdmﬁﬁ&togélgllg ITHE St 856l Fﬁﬁgled on a

htybr siormes are dtensscreeradfeq bheapl’tQQHStb E‘om me, such
aztlagen speci fic antibodi es by well known tecﬁ gag"
i Bodives DR ﬁ‘hlé‘apn&éﬁhtoﬂhtahatthamegéh@ (e.g., the

ﬁﬂﬁﬂﬂf 1 I n roduced in a host B
cel | t%a?r%a?ég{aéﬁa%ggﬁnggnggr agga%pgumaﬁ Refby nghabm brans
rACSHsiSeaet (BNA, té@hnSQ@éstaﬂ%g@lﬂ@ﬁé@&ﬁé?C;Li; Oc'i‘escrlbed in

Vb n,
L 4 1 L T B T B e 14 hamont & o
derivati Yesgthergeé havi qnsn% mrléﬁaynoﬁ pqrqi% td[ltege o

bet ween JAM and J
gﬁ&’er aghléginéavﬁ VR9oseeri Becused i IR siMMeRi QN .can pe

d
Iﬁﬁuﬁﬁ@gHCthﬂ Qf%QPifgggy fﬂﬂgggggf gﬂgwﬁgégggnyof JAM-C

fusi on protelns | revi ewe

P‘Wé#@%ﬁ Céhﬁ/@acctelﬂi 19 2 day( 2008 ) samMIeC I gues rfe%rmnbmant
nti bady fra rrents and derivatives are
R BB T G Sk P s sh ot By Lhe fensah Nature

I t undue b
;35? tiﬁ?ﬁ%?? ¢Ltegogge{;pgslle%Msthtrl E}é $3ggntaﬁbo )}%%gl) NAtip6dy

%9?9%%%%#8433@@4 @@@0@0@@/9&68M&|PQéferably the mice
ol 1 geenglﬁg (1 ea v can be obtai ned by
Y eg%ltar i 6l gy %h?q5é§sfel§fusi’3@}? For

tandard nol ec o
@?a‘?ﬁﬂﬁlﬁfcaia@mbmam dirmect ednlgewg@ge@gskﬁugp CAN. nuMAb

Hggzﬁ’lesqshgtre oeprleiL?:E&t%|e\%éﬁ§/elsiS|r1E2dvfgt?:ang?rp:| onal and
t r ansl atbengkoaQat hel heRAMERGES-1dL 1 hi S gontext,, t %%M c,

t e mouse splenocytes can be isolated and fused with PEG to a
mouse myeloma cell line based upon standard 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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"operatively linked" is intended to nean that an

anti body gene is ligated into a vector such that
transcriptional and 15 transl ational control sequences
within the vector serve their intended function of

regul ating the transcription and translation of the

anti body gene. The expression vector and expression
control sequences are chosen tolthe conpatible with the
expressi on host cell used. 20The antibody Iight chain
geeigndrrheansi bodyeheawyd haiddsgene vanebeay . yicrop
i r,t i, nt r vector or, nore typically, both
g(rg;f}égsl gfg’gtr ngé?f 2@ ?%‘?%“t hel e s €851 BRen@ettoy . antibody
The agnthbedyngenes: ¢ € Jdis it Xpressi o

vector by standard nethodsg%gngF%ﬁ?ggpﬁgﬁ %#& Zar'be

cORPLRRBAT Py D5 restydrctdion Isict es ohet hee Bt badhut undue
geneqffagnment and vector, or blunt end ligation if no

restriction sites are present). The 1ight
and heavyFahatramnard ablee ox@dicers+at f1he @Wi&%ﬂ),e%r antibody
descri bed reinfgan be used to create full-length

ant 7 PO Yenbs St amAsn 566y "FsBeypeabyol Medrit-ilnggth 1ight
t hem hed Wy 30,8%R,6$S1I0R sV d lrea encodi ng heav

chain céﬁétanp and Iﬁghf %%g?%ﬁggnéfah%ﬂF§ﬁ¥gH§Q§Fuﬁﬁ£
dREPFH i wsthyausscH et hat PAB MbbEEOUENMidS site directed

operatd vel:yv,linked to the CH segnent(s) 16 within the
vect%ﬁégﬁﬁf%ehg ngggH%n%nﬁSrgﬁgr%ﬁﬁ?uﬁﬁPHQ%ﬁR@@ ¥6Ccthes such

Gthadedrientgenietshiamet beev8€E 081y 1inked tdxyygﬂs%QQEEXoggl and
an

aéés{ atLveIﬁ, t he recomnbi nant expression vector c
encode & Sghar o pEpPT dBCERARCSS | i |itiat eonseetet Fba term

ofogdie rartilpodyngbaikn; kr om &, host,. cel .. e,anti bod
chai n _gene can be cloned into fﬁéxbgngrlgﬁghaPhﬁPt¥?%dy
dGal-SpepPirbedi snlpnkeded e f ramsh tthatthe rafkBOiptional and

teLmsAUS ; h i.bo chai n gene.. The signa
pegtng%égﬁageggﬁg%ggu%%% ‘obu ﬁ%”gﬁﬁﬁthﬁeﬁ?FH%ro?e%Ve their

f@tt@ﬂdbdgﬁnscsi@maff ésﬂelqaﬂpatﬂide; _(tihjee traﬂsékgﬁé‘%oxﬁ’eﬂ& de

I on-1 0] obull n proteln. n

SOATTIBNIED ¢ het AntT o Bhamegerbs, other sbombiaantr and
expression y&cto5s Q?Jé}ﬁ:ésn\é%t LRRSEAT i{é&%&é%@%é’{%le with

gﬁ uences that control the expression o
i BOIYC TR ReHescdld asselst cel |. The term

"regU|aIﬁH&'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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sequence"” is intended to include pronoters, enhancers
and ot her expression control elenents (e.g.,

pol yadenyl ati on signals) that control the
transcription or translation of the antibody chain
genes. Such regul atory sequences are 20 described, for
exanpl e, in CGoeddel; Gene Expression Technol ogy.

Met hods in Enzynnlogy 185, Acéflenic Press, San Di ego,

Calif. (1990). It will be appreC|ated by
thsn stmq leFtor ere &b VhabetReldest gipfatiifyely linked to
Exer 4BCLAynebuding, bhe 25 sel ection of

regu ator sequences nay depend on such factors as the
choi ce ofdditeidnadtiycel| at.oebeatiansy oried, radvablieusk
of e reSS|on of protein desired,

éﬁﬁP&tﬁﬁﬁ §8gt ﬁc%ssf%ﬁgﬁnﬁﬁﬁﬂHQﬁwtﬁﬁ§t cel

%@fﬁstselt% el udg o bal cgbearpisodhathdid 6GlorNiagho30 cell .
| evel s of protein expression in mammalian cells, such

Blke prionidtasiys ciindhogearhantebs @lb@lﬁ%dlrftroomhe vector such
g%toﬂﬁgékgghﬁﬂsggg¥§é §énl§nk\&rf§Lf¥gé \é Tmzam%n?

enovi r us enovi rus najor e pronote
{AdMP)9 cehd hpobhyeibody1ZhALhegaat | VEHey ,sir@-lvipkakide can
regul atory se%ﬁgnces may be used, such as the

kfbi Ui ETHNSEd e Plg@beP%p‘b’r%‘?m‘f%r et ed@drerpn fhonal

e @ iQody chaisngggnesegndas el At oMb SedHeReESont NEn
reconblnant éxpression vectors for 5 expressing
rangiecdgenesi s i nhi biting nol ecul es of the invention may

carry aqgltlgp%l segueEﬁ angﬂgnjagjggqye%%%% t@gt
regul at e rep ication o he vect or in host cell
ﬁétqmblnammgbﬁ@r@%sﬁeplv@atoﬁ@)oﬁnﬁusahe@kabba ﬁafkﬁr

genes. The sel ectabl e narkerhgene facilitates
IS WEHO0Y SPIRGRFCEel PRt 160R D WHIGC & SPdefioP £ hie

H88HIR rc%%egegéselﬁ g-hodk Sefat .1 HNOS ot 392g21850ry
4,634, 665 and 179,017, all by Axel et al.). For

QﬁﬁﬂﬁﬂQ§" ﬂ?pﬂ@ﬁ?ﬂ?e@héoSE¢@*%Q§NH¥Qﬁﬂﬂ@ﬁS g@ﬁéaééﬁf%r%ﬂd
cﬁﬁ%ﬁs%§§%%s%90grHgﬁﬁrgycgl e§¥§80mgy9r%%ighﬁe9 latj on

otrexate, on a host ce Into ch™th vec
depalBd ithtucodusedol Prled et etk el pdcitcablog Waahenagemmsof the
agyﬂﬁgﬁy cgaln 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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di hydrof ol ate reductase (DHFR) gene (for use in
dhfr-host cells with nethotrexate

sel ection/anplification) and the neo gene (for (418

sel ection). For expression of the |ight and heavy
chains, the 20 expression vector (s) encoding the

heavy and |ight chains is (arg) transfected into a

host cell by standard techni ques. The various forns of
%ﬂ%e&%éﬂﬁ%é[@ﬁsﬁéﬁiifEEEzyéﬁdﬂyﬂgq eQeEQeEEQQ“HﬁZSbé-used,
wi de variety of techniques commonly used for t
isichodgcthenulef qekioige mousidNA omt 6-glpbokapyotibteor 25

eukaryotic host, cell .g., el.ectroporation,
calciun*%ﬂ&ﬁﬁ%ﬁ%?%ﬁ%%sﬁﬁié?&&ﬁ?d E?agx%?%%s and
tregnshect ose @nshdde, ldHee reotiBOHENt! ExpSession vectors for
theoreti Cally possible to express the nol ecul es of the

PHYERP P ORY | # &t YFREre Prookadysiité ngr vebRaryot i ef hgst invention
I &S| <N [ iC I 0. nost
g‘rggf é?gg §£ rrarm%lcatln}a{aln S%o %%%%I'S?S% %ﬁegé&%n%?séft led

becalske suahl sukaryotdfc ttel ectandihnhpat teeular(e.g.,
lian_cell.s t han prokaryotic

mana , _gr.e re likely

RETPLENT o Gocuilol @ i) T8°sGELBYEA B pribpRrty dided The
aade b mmN® gl |genacCtriave 1800 EDOdYe ) EE RO F Host cells
derivative thereof. Preferred mammali an host cells for

eRpP 83t Hy Ghfe iesdomibranbeant i bbapdscod t&r?e ienvent iUos .
bocl l.s 5 (i pel,udi-ng. dhfr - s
haStriBed 1 orrach dnd ChaErnatd (Lobby Bk My Axel et
Atad. Eﬁﬁ.eﬁdﬁ@lEZ:¢&®6€é229,tﬂéeﬂeﬂédﬁhﬁﬂd}ﬁg%kﬁg gfne

sel ect abl e .marker, e.qg., as described in R J. Kaufman
SRHTES ANk Ce1682)ker: Bioh .2 186! 01 BT ER00"

%y eh Oe :eeldl, S onCABheek | se1 HEKROS weldis @nd vR2Q has been

cells, In particular 10 for use with NS/ 0 nyel oma

by iucsbt ferforerer pedeekp bs sttty siems siledeSthe
PSS Sy P30 IORE PR SRR o
SAHeYs rEdbnbetant rexptessé becvieot ame lentaditignantindodye neo
(ﬁgﬂgsuﬁﬁeth%rggygggiég}9 manmmal i an host cells, the
expr essi on

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
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15 products are produced by culturing the host cells
for a period of tinme sufficient to allow for
expression of the product in the host cells or, nore
preferably, secretion of the product into the culture
medi um in which the host cells are grown. The
expressi on products can be recovered fromthe 20

cul ture medi um using standardl$rotein purification
met hods. Al ternatively, the cloned anti body

Fenes ecanPherexpives sedei nand hemmexpresisiadd yspstems,

i ncludi ng of.i.c . Suc ] Cr oor gani sns,

%§§}§5#§' 52%85§%¥t%g %%g%%§¥}%% %hgé% V anti bodi es,

al gi, asrwekkras naseeligelhsst 25 P ther mxpeesthgg the
i bodi es can . be groduced i n,transgeni.c non- human

t }
rge?ﬁ 18ank RSO R T Pk Fhom sHtp Uhd eabBPt SHereells

€GeS ubi A BRRS-cOb L8 {Lansgent O,dd an $5r1988: afid9hasin,
Verma, R, et al. (1998). Antibody engi neeri ng:
Co¥dar Psen- oNabact Beadl , SyeasiSA ihsd@tl cadd2fmnmadd anith a

r i stens, 30 J. Il nmunol , Meth. 216:165-181;
§o||§§§?8g?8§ .m?iﬁﬁﬁﬁ.eT?ahéﬁ%ﬁ#%“ﬁ?ﬁf%%énagne%h ufman
dror pt.he. peodugt (098f Mecomidiant] sntdochodbes, NS/0 myeloma

J. lLmmunol . Meth. 231:147-157; and Fischer, R, et 19
150 1699) S MbF ecifat ° 3 it ¥ rdcofbicRame - In particular

Rt bhedj esn i Qs ph 3 St ol Qkﬂgngn%ﬂ%Q%é§2§i§§grred e§Pﬁession
Anti bodies interact with target antigens predom nantly

stylitetighs abi@oGaci gl wiemiidue s striate tarse ) | geatedxpne £s tdre
i_X _heav nd I ight | n, conpi tari determ nin
slgked 81%%§§%3q- orwéﬁﬁy Fea dn?ﬂfﬁgégﬁbﬁg ﬁ%ngP 3357 841.

egr ons _
neequeacesb i Ne RS il Y sV @hsedRBEWeePibody genes

i ndivi dual antjbodi es than sequences outside of Ms.

aggcéaggo%iﬁggeﬁygh@ggmgﬁéan host cells, the expression

products are produced by culturing the host cells for a
period of time sufficient to allow for expression of the
product in the host cells or, more preferably, secretion of
the product into the culture medium in which the host cells
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



10

15

20

25

30

responsi bl e for nost antibody-antigen interactions, it

is 10 possible to express reconbinant antibodies that
mmc the properties of specific naturally occurring

anti bodi es by constructing expression vectors that

i ncl ude CDR sequences fromthe specific naturally
occurring antibody, in this case in particular B33,
grafted onto franework sequence$ froma 15 different
antibody with different properties (see, e.g.,

RiechaniP) L Modtecallay £8988jndNad fire:33@51323rt32%; iHOAESs in

P.. et al 9 e 1: 522-525; and Queen, C et
41+ 98d iy aema D’ ixgéd%%;: U S A

86: 10029-7H3Q33 1 eSUE Rt b F AREWRS Sﬁﬂ%ﬁﬁ?%%tq an

obt ai ned fron1pjgllc DNA dat abases that 20 |n8Pude

g%?%ﬁqmﬂﬁ%ﬂﬂ%Ybéévogéhea@éGQemQHé1%$he36596hat|aee located in

ehtos Pecadte 128y W Rt g R Bspgnining

a&&enbkEdCVREDabFergenES r@ﬂﬁdﬂl &m@ %@ﬁﬂ@daEYdVEQ%ué%ces
jOI urln B cell maturation. Germine gene
g aW%Bed?$Y%ﬁS?rQﬁﬁWQ%§ 25ddgddenseanbibedies

mnﬂh %@hh@hk¥556§999@éYbfQﬂﬁ&;O@k%a%@%'E?gysﬁﬁue%c?s are

contai ns nmutations throughout the variable g
ﬁ?ﬁ%@@ﬁﬂ@lélé@?em@@t|¢n¢1hpd§3&nt1§en éxanphel iSOIALIE is

f uen t he am no
BB L B A T RO BRgt Rt panic the
pavpexyiter af nape30f porddtona0f yf barewes kg 88t Dhodies by

Furt her somati ¢ nutati ons do not
§P§ﬁFFngﬁ?9ye%@??ﬁs%9ﬂaWﬂQQﬂrﬁgtbﬁépéﬁFiééeo¢DRrﬁﬁquences

anrbhbedy. sp@Bific naturally occurring antibody, in this case
in particular H33, grafted onto framework sequences from a
different antibody with different properties (see, e.qg.,
Riechmann, L. et al., 1998, Nature 332:323-327; Jones, P. et
al., 1986, Nature 321:522-525: and Queen, C. et al., 1989,
Proc. Natl. Acad. See. U.S.A. 86:10029-10033). Such framework
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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For this reason, it is not necessary to obtain the

entire DNA sequence of a particular antibody in order

to recreate an intact reconbi nant anti body having

bi ndi ng properties simlar to those of the origina

anti body (see WO 5 99/45962). Partial- heavy and |ight
chai n sequence spanning the CDR regions is typically
sufficient for this purpose. The& partial sequence is

used to determ ne which germine variable and joining
gene segrfétt Shéentrerbateditol s heot evorisisned ant bbodyn the

var e rol ne, sequence .i.s then used 10
t%géﬁ q?ﬁngg Fﬁg%pg?tgg ST bt CThe VARG rBgPonsT to
Heayeadred dni gnt-achairacbeadesnseguenses, aneiekeaveadin

durin rotei.n maturation and do not contribute to the
§F5353i46§ SRUEhErt FRafRanei pbdyie T id@ak gstagody (see WO
seuerees.. ehenedichNA seguen i wth .

synt heti c oIigonu%leoti%egH%yfﬁgﬂf?gggﬁb%gggeggg Spanning
ams! iIGDRc aigérnsAL s ek viat vkl y, suihe cntritr €ovarhabl purpose. The

regi c synt hesi zed, as set. of short, ) ,
%g?ﬁgép%EEESBFug%ﬁu%f%%tF%é¥§5HH”65hw§ﬁ85 ByrpERIe variable
ampl ijbiicdhogeho segaterancantiinrineasyot RRLI co¥anhable

re%L%n clone, This process has certain advantages such
A926°8Yi HPRAEPOR 9P ¢hcl U oirrat ipar seaufare 1s then used

ReStehngt kAL 8s |mzatdon o ;paTLi cul ar
codons. In this app §%§§%¥ﬂ?ﬁ?&g%tgggfg§%%i%%éh%%?s Heavy

PAAI Bilohbhgcheleclkaddr referaides H3g andaabd Possidl@otein
and .derivatives thereof that retain the sane
5P EE B T Par T gl 19 Gty B Sasech el T EFIES of The

or a Sl m?%r %pec
Theai neeniboedy al & 4&l aties inQ Bguds8e9f thhed cpna

angi ogenesi s inhibiting nol ecul es, such as H33,
FFg‘gﬁ‘gﬁ?% G RferGRRiness wikdr 3R thebict bl greparaattiors by

Qig@tlbﬁr@PePﬁﬂ(éﬂpﬂﬂfﬂga%gggsth§t89H99§$éi I\Jﬁ” égg%re
treat ment or diagnosis of 30 cancer, In p ticul ar
¥dridlPtamprsion can be syThdelsnvedt aona atsio aelatas to

therppsutical jjar, di agnostic conpositions for the
treatnEn%ﬁé; ?ﬁ%ﬁﬁ%ﬁ%igogﬁdggnégr,C??PiﬂﬁqiQ%ﬂ%ﬁR'soIid

bt §i cLoinpr it ngeate2hn therapeyt s Eatdar 0f variable region
gﬁgggogﬁicall ef fecti ve amount of one or nore

angt ogenssi LIRS (PRg Colacll 24Vt 39RS iTHednticon and

@l st el excCiipiceRki ofabFi Bh -t fid LNt Qr ,at her -
addi tive. The skilled et Bhrtiep e gitrddtion sites, or

PN HRA Wi e Pakitécpdar 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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[ therapeutical l'y or diagnostically
2f$22??bgsgngﬂﬁt. P The conposition may al so
include a conbination of nultiple (e.g., two or nore)
angi ogenesi s inhibiting nolecules of the invention.
10Phar maceutical conpositions of the invention can
al so be adm nistered in conbingfion therapy, i.e.,
combi ned with other agents. For exanple, the
cbinbr ma ot her @@ydﬁéﬁnbﬁ'zﬁé‘gﬁlﬁteﬂf%%%ti.v%n%fnpgﬁﬁa?gr?’ne or
chenot herapeutic agent, at |east” one anti-in :
agent BII'eLenease sheibimimosuppressisver15hageften sl ang 4

i ok no r. enbodinment, the angi ogenesis
o Byt ng SEP ol el et B 1 RGN RN EFoR iy Bad1tive. The

atifii Idiest eredon niconibé natd ion oM tdanene %eg%?eg} 2132?]@ able to

; i r more human anti bod
ggﬁkgﬁgggsgﬁgigkﬁiégg;é%qﬁﬁﬁye§; diagnosticibbager fective

rEgi ' [ [ desired
umens are adj usted to provide the optinum
res;gﬁse (e.g.,Ja t herapeutic responaf). F%E%Exarng,d
i taiyo i Inics tievaadhdes v 13N
25 a singile EIMREs henaadrd nd s d idiy EeOf

e.adm ni stered over tine or,phe_dqse nmay
foses,may be, adrigi stered ayer, L or he dose Ty
Mhécexigenet eshofithenthgr apeutic situation. |f I's
especi al advant ageous to fornul ate parentera
conposité q97Hddsade compestidiomtop36heasavehtion can also
Torma taed Rorel  HeiPich ThotRRar Iy ar sererined uitn

as use erei _

%€$$%‘§ﬁ¥ﬂéﬁ é@ru@kﬁapyedosage&oﬁgﬁnghgp§uph§g£%¥; a#e
ifented: each %nit contains a predeterm ned quantity
6% actlgg:a%fscoﬁﬁguﬁgegﬁFEGFQP@Htté @@@@Uceiﬁrfﬁift one
Hesi ried lherapeyt bgeatf get 4iniagspcialion w -
re Mrfg; pharﬁageugﬁcal ca?rier.<¢h¢ sp%%T???ﬁH?Qﬁ??%ﬂve
gﬁ%Hﬂosage unit forms of the invention are dictated by

. . c
d diregt n n. (&) the unique o
gﬂaractgfié??ggggfgﬁﬁ%jg% é%@ %Qﬁnﬁﬂﬂﬁ?%%ﬂ?ﬂﬂ@elnhlb;tlng
"Parciéaraptt Hee apeuticief fieet B henachived 5L B et ion
theg Eggiggﬁépgs i nherent in the art of conpoundi ng

wsluch an actlvep%bnpound for the treatnent of

sensitiEﬂt@@dﬂhéﬂKHMHdﬁﬂﬂé%t,TQ%epQ5%§%%e;g%5gngggiﬁiting
mgggzgigéréiléﬂg fggintion 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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10 "adm ni stered parenterally” as used herein neans
nodes of adm nistration other than enteral and topica
adm ni stration, usually by injection or infusion, and
i ncludes, without limtation, intravenous,

intranuscular, intra-arterial, intrathecal
i ntracapsul ar, intraorbital, intracardiac, 15
intradermal , intraperitoneal,<%ranstracheal,

subcut aneous, subcutieular, intraarticular, '
SeRApEl G Cstvardditheinddviast raspideal redpicderapeanic effect

j nt I i nj [ i.nfusion. The angi ogenesi s
T ot abor b M g6 kS SR R Pacmemi & e
gonpr§ sed: ian tihee phier neceuts cali tconpasi broantogetbefion are
ith a %gtabl Xcipient, carrier or diluent.
%&%ﬁeéi of t eé*&ﬁ*u@’&ﬁ?“éiﬁ&tn%- aqliebls eaiqiers
M ATy e e oyed inthe EB%@H@@S“Eh&akhe %rti?ular
conpositions of the invention include water, efhano )
Rﬁﬂ%ﬁﬂ@?t@§U@ﬁﬁﬁgﬁ251gk@cecbﬁﬁvpdopyhdngbglyBQL%imitations
nal yet hyl.en | ycol, .and the like), and suitable
:ﬁ$¥¥ﬁ¥£%J?hg%%%%?gV§6€FSWPQUBPF§9 SUHEh a8 dFFvee ofqmpound
fand dhy ectealhener ganisenesterstySughiag: ihyh1 0l eate.

These conpositions nay al so-contain additives such as

30 pres5?@a?ﬁ§é§?smePPFﬁ@t%g@ht%@mkﬁnﬁ@mégﬂqmg'&?ehts

" TalP N eventjon.o resence o

LR de A R T SR L T

Jpidoediires ioandtbyrt heahnehusioh &fid vesph OS]l administration,
eri.,al. and antifunggl.agents, for 23 exanpl e,

u%%%gggﬁ%ycﬁPQFSB&PﬁnBF,lB AP st Bi LN @ki4ES an: dhvait
lﬁhK@athanaYnﬂkéQeQSug?SiﬁﬁgéﬁuééhigfjLEk%féﬂgﬁggﬁiﬁ%
agents, such as sugars, sodiumchloride, and the 1iké
ipgifétflﬁ@aéoméé?;ifﬁpéﬁgkll@ﬁ, atldt tdorkitprol ongechcardiac,
DR AT aboit ar P R AP LC R i are o Tatous,
sbpciihtbusaon ohtagent scuwhich sleb@ypabsor,ptdon SUshoas,
ifLymLpum rongst earat e and, gelatin. Jhen the compounds
infusion.

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

Examples of suitable aqueous and non-aqueous carriers
which may be employed in the pharmaceutical compositions of
the invention include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the
like), and suitable mixtures thereof, vegetable oils, such as
olive 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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adm ni stered as pharnmaceuticals, to humans and

animal s, they 10 can be given alone or as a

pharmaceutical conposition containing, for exanple,

0.01 to 99.5% (nmore preferably, 0.1 to 90% of active

i ngredient in conbination with a pharmaceutically

acceptabl e carrier. Regardless of the route of

adni nistration selected, 15 tHé angi ogenesis _

inhibiting nol ecul es. of the present |nvent|qn, whi ch

%?m%ieeuséﬁrﬁ‘khe%' st e tarlat edheinorlm sandblior athe, and the
t he present. i nvention,

ph@émpﬁ%dfaélé:&%);%éél%%lof to . 1§€8e§§86P§180§§@@t5r

are formulated into arnaceuti cal _
wgrventd ehiain netlhodsiknowa taet hese of . SKiLL
AR art Actual dosage | evels oF t%e

a%?é@seitﬁhiﬁognrsre’di.Ierhtagq%jt@f‘Pe pH&rlRagedt rabrpbimposHhEi oms

i0f ] e SR rd IRERIH; b apied so to obtain
iﬁ?iﬁﬁ%ﬁ%ﬁof'ﬁﬁg actﬁ&%qigg¥ghﬁgyt ﬁhlgﬂugg%e??%%¥lQ% the
6 A8y @ Tt R eddsi mdd chheleapgutbeo2bt £ 88PENSE £9a Buni num
mRAfddreuhak patjent. %gnpos!tion, and nmode of

adm ni strati on, Wi th uP‘belng toxic to the patient.

The sel @btedtHesagapbexek Mflthgg§§ggkﬁ%“¥h§%&'ﬁi@%%e
of.%harnacokinetic factors including the activity
“the"partret aF eorpBarenbhsass, the ppresentaidvanti-A, they

he. ester, It or amde thereof, the
Tout e B e o T o Rl R T o

cPREaiaied of fexcertiphe pf 0t tie PArds s apy 28h09 o 1
cgmBhoved, Lhesduration of the treatment, ofher drugs,

conpolinds aRd! 6f 2% %%i%@?afﬁ‘ﬁ§§@qifi§?m1he age
pziimatgfgﬁ?iI%%ﬁ%???%%?pgik%?gﬁ§ﬁggpthyana prior ’

medi calRHHBIBHSA Dok Hipatdivamt ofeianigibiieat-adioandel ékeeq,
tﬁ@céﬁﬁfbdgﬂésfg“WHhﬂﬂkéfH%'R%yégﬁle%r%%'the present
invention, which may be used in a suitable hydrated form,
and/or the pharmaceutical 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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I Ci [ [ [ dinary skill in
5 A physician or veterinarian having or
t he gr¥ can readily determ ne and prescribe the

ti anount of the pharmaceutical conposition
fggﬁfrg;? For exanpl e, the physician or veterinarian
could start doses of the conpounds of the invention
enpl oyed in the pharmaceutical conposition 10 at
| evel s lower than that requirzd in order to achieve
the desired therapeutic effect and gradually increase
He dodagerant iln dvebdesicied eitacthbspggmfl_yﬁﬁg N
l.; @ suitabl e dai dose of a conpositions o
th %%ﬁﬁéﬁffbﬁnﬁﬁPVQSe Fhéta%ﬁnuﬁ?xofW?h@h%onpmum¢uon,
Theraneut o ot fect  Saehon et ety verfigdh Wi iFatlent being
her apeutic effect. Such an ( |
1%€%§F§PI§“éeééﬁé Gpehorhevé bbtiorevdeserithedhabiowe. arts .
LAk stratjaon n_suitably be intravenous, ‘
TS Lo S LR Sl i, 0 e o
cpreferdbly ddnénhsmergﬁhrﬁﬁéﬁdﬁﬂbé‘%Hé“%ﬁ%éﬁ 1Qfe %F%gnt of
ar get . | f desired, 20 the effective daily dose o
t%ﬁega%gﬂ??%uEbﬁﬁ%s??TEﬁﬁ%ﬁﬂfﬁbéfaﬂwvﬁxhték&geaﬁrg?greghe
phiEe€iaf OF , vE V€ n $1 % PTeJBNE o ‘%Q‘td%%%%&aﬁg] O e unds
separately at appropriate 1ntervals t ghout-"f
Oéagheoh@?%ﬂﬁﬂ¢w,emgﬂqyﬂd_mmsa@epm@&ﬂﬁfemmﬁgﬁgzgﬁh 8Sggion
' nd of the present inve on
et i Ll S SEPD I o 5ebr arabidorotadntnisverthe
d@$&r@ﬁﬂﬁhﬂﬂﬁbéﬁtﬁtFéﬁfé@%c%%5&§§5dhgﬂﬁgliéégggs? Ehe dosage
campasition). For exanple, en usin h
uéﬁé%(ﬁhﬁuﬁﬁ%¥HQQﬂQﬁﬁﬁcﬁgiﬂnhebmbegdthéﬁdgsﬂgﬁafag?bguitable
it erdy I ' . measuring the anmount
AL AS 0 dLad By TEELLT e ATU Of e
a Witnd had wionpstinat ivanchnia bhel 0gicad S0P 8BVt 1 ve o
FPINto & ?%e

[ I,-idi_otypic antibodies targeting
o e e 62O LBy Cer . cEer SpeetTécive doss wiil

generally depend upon the factors described above.

Administration can suitably be intravenous,
intramuscular, intraperitoneal, or subcutaneous, preferably
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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25 methods to detect the H33 anti bodies for instance
by an ELI SA assay using JAM C as coating. Therapeutic
conmpositions can al so be adnmi nistered with nedical
devices known in the art. For exanple, in a5
preferred enbodi nent, a therapeutic conposition of the
i nvention can he admnistered with a needl el ess
hypoderni ¢ injection device, stfth as the devices
disglosed in U S. Pat. Nos. 5,399, 163; 5, 383, 851;
5?%%52 50 slefesta1dhe H3348n8800d4eF900824nsbance by an ELISA
4, 296, . I of .| - known inplants and 10
nodul egl%gsnéngqu%@r?et Te Cp?\rggslgﬁt' i nvention include: U S.
Pat. No. The48Pe603c whinpbsdi s6hosesn am s M@ ARLE st erog
m’iccrho-i nf.usi og pynp for dispensing nedication at a
Contr BFFégraf8v1ges. kparn No. the 486t 1980 whiwtple, in a

ir2Fle@ses ambhen. ti ¢e.fof-adm nistering
?gsdi caments t hr oﬁigﬁ&t’hg gﬁgkggﬂ)g{c Pg@p?\%%tﬁ%n of the
ADXEPL238, cahi bh dilsthosesrad nediicad i ohed TSI O IR i o
figgegg%}{eﬁ%gg gedi ca ionv\ﬁé a precise infusion rate,;

U'S. Pat. No. 4, 247722435 whi e H <G Dsbiss Glerdaghlion U.6w Pat .
Nopl aht abbel 6Bf us| 893 appar ag us) £ of3 £on i o Ir yg )
geh%e@(' U S. Pat. I\Iom.a 4,439, 196, E?Nhir]:%:'hd%'&ih‘l’sc %sgs 951&’880'

st 82 & Uyt déi PYer §500 Eymtdimshavi ng: Imdkniowehadmpehnts and
ROARAL ; . Pat. No. 4,475,196, whjch

di scl oig%ﬁu%gﬁtﬁésﬁ%gse&eﬁ il\PéfrefL]és]f& emcliEsy St Rer Pat.
Bachdi hpl art3, el dlvedysSysieman angh1npdubes ahe KDOWR 5 ;i on
E%}(‘:"éé hgosre killed in the art. In certain enbodi nents,

angi ogetedt S ThiistGatd o5 arppecanég odflettheate; U.s.

Payentd oni cayy e £ orul at ur.e.pr Lo ,
distribution in vivo. For Q%(Stg%ﬁ)%g,% Phéﬂﬁgggﬁ%%& flevice for
HH et UERD) mees artes tray roiughl yhbydkaphi Ui 6. pat. No.

&W%' Wi ghsyre that the therapeutic _conmpounds of
t'he i'nvertion can ¢ross thé ggglfﬁf@—gaBs?—PEHﬂO{lh@ymleafpr
dse ifveriwlgatied, i dhari cexanpbepreBi30 LhPASOARSrafOr y 5. pat.
lxgEt Qo%gmofz qanuﬁjac I |dr,| ng |iposones, see, e .g., US
dt . 'Nos °4,'522/811; 15757475487 §n4!8h8YOLBIL, iMkantable

infpedonesppBY a€ARPEL$E -8R AL oINPT § g@l&é*e eym}qp. r%@t
sel ectlvelg transported into Specﬁl celts of” of gans, -
Nphu§,439,1 6, 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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26 enhancing targeted drug delivery (see, e.g., V. W
Ranade (1989) J. din. Pharmacol. 29:685). Exenplary
targeting noieties include folate or biotin (see,
e.g., US Pat. No. 5,416,016 to Low et al.)

mannosi des (Unezawa et al., (1988) 5 Biochem Biophys.
'"Res. Common. 153:1038); antibodies (P. G Bloeman et
al . (1995) FEBS Lett. 357:140j6M Ownais et al. (1995)
Antim crob. Agents Chenother. 39:180); surfactant

%ﬁﬁgﬁ%%ﬁgAtfgg%Q%%)d&ﬁr'ﬁ%QQVQEyalseé19§5% AW Jy. Ranade

ysIi 0 di’f ferent speci es of which may
corg)i se Che nl0 Pharmalkcatli.oR9 : 6851 heEkaveht Fpnsarasting

well as co onents of the nted nol ecul es; 20
RSt Gre i BT TP1965) O3, BPOIT CAGR 966 o0on] . Rl M-

éﬂé%%'@16K%'n@%%netN%1L LﬁﬁKKaB@aeé19@&&25&589Le£1 (1988)
346 . J. Killion; 1. J. Fidler (1994)

Hﬂnnhammeﬁh@QQY$ 2R8s. 1§pmm@ﬁe epPodPAeht dftipedies (P. G.

TRET T P AeoPar TS G°TA TP posaRbe) | " & wars °1

@Wﬂﬁﬂr@@@1@&@@@bﬁeﬂbentheChmeSBHES BaAcl8ide; asurfactant
targeting noiety. In a nost referrﬁg epbodi nent, the

RufaTepe dt |I@C@§#ﬁéuﬁ§§llsﬁoﬁh@tl PhosbhBe® ardfdef i Ve ge oL -
1520 09, U IR PELORRLR oS LCURL ORI B LontPese the

area a tunor.
ROpASithicos mmsthbelhwemdlbostheseweéhtaﬁhemmpgsgnts of the

syringability exists t be stable un h .
%Rﬁﬁﬂqqdoﬂ§l§FuﬁﬁﬁufQéggréggﬁaeé?ﬁr% ghd g§§% ? Biol.
<H&§SGQ%©d9@@@bnS%ebhglggnkanka@haﬂgnacmLon otaukkanen (1994)
m croorgani sms 25 such as bacteria and

FFHES éfeftitei 8dt :d8Sagds andKiRéidbsage ?eg?h%h%rf6}9?$b
|o enesis iyn iting nol ecul es of the invention
]a e 5§%F e d?zgase or condition to be treated and
can be det enmi arbdobymthe péera51skemt£mhArtMémﬁmﬂxogenesiS

30A "therapeutically ff cti.ve dpsage

Ry TOAR e Hossy PEd By GBERrTaR thrororieboHedste
WHED AN et Reroke mwlegﬁcgdoempaam@ht Atn@rrpip@@omes
response (CR) is defined as no clinical, radiologica

igrclotdeer &virdenéBdofoigt vdi $8a3eMOAL paF ef af re@sporReIrent,
éq thé%%%eh%ﬁgaggbg ﬁ%g%cﬁho@hbnlﬁggégﬂégea%&”@él§¢@ﬁ%d by

gr eat lan time to progression Is a
mEasuriejkhat oahapaet ediczeprolémdlr abi theydefithed area, e.g.,
tgPJ%g&gv%ftgngﬁmggsp%ge 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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5A "therapeutically effective dosage" for tunor
therapy can al so be neasured by its ability to
stabilize the progression of disease. The ability of a
compound to inhibit cancer can be evaluated in an

ani ml nodel system predictive of efficacy in human
tunors. A therapeutically effective 10 anount of a

t herapeutic compound can decrdase tunor size, or

ot herwi se aneliorate synptons in a subject. One of .
Brgerary AsRPFE iR FREPARES WBR) dBRSable %errdet eraduidion in
upt,soha 0f ¢S t 4 he, subj ect.’ s

A A R aaver 7 or Tt e Bty ot TS Sy hptine i Theo
ppadrieculiian ¢onmposktisoneorhdb cloutaciod riachd nirsd rAfda@llity of
gelegtedt.Acc rdinglg, gatients treated with
E GrpodFEi-ons of "Phe  Friv@itfon can be additionally
adm ni sAer@ﬂewﬁé@fié@u@é@%é&qw&%afsa et"hﬁfo%r tumor

e

followi ng adm nistration of a nolecule of t

thevenyi 6} W.6h haorhesurdeériapeuts clagerty, t20 siibdiize the
n r _augpnents t t herapeutic.effect of the . |

PR E L 2 A ey b PR Lt LSS SL S sonine

chucthecanreecabsaligt @l esn tan theirise nefddihe GarROWRLS i ct i ve

of the invention in diagnosis. Labeled antibodies can

of o LEXGRAPY el Bel Wadd F@rOF e dt i Thp tanfrd dad lwhe ffsctive

Redye Labeling. o L bodl L | gactd.v |

“paranmagnet i ¢ of %% e%é'égk té%%ﬁ?ﬁgggﬁgg%éfngﬁﬁofnSﬁﬁ%’ or

ofherwise ameliotata pawiticul am ensodijrent., ohkeof ordinary

[ nyentio rovj des t hods for di agnosi.ng di seases
5kedTct i Q‘ag With SAVE By Tetedt O SN0 S§FT AMPPPES
b@bed Abh Ghdh af SAPH £, 2L tthe AL I 'SSUS ,3aMRLE, s@v@?gi{y of
fluid sanple or a cell sanple. This can be achieved,

ChorSekanpt &3 by ReNtactdnty tdes @mpitd aud alse coespedfion or
rORLL ODR Ao £ 00 WA, B, cont Lol sample, with the HS3

anti body or a derivative or fragment thereof under

condi t ifamsordigidihat reltliewtkot rbatpat wanhotodp66iPleXs of
t§§t¥§¥£h€§%%5¥§L /gﬁé%ditionally administered (prior to,
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
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Conpl ex formation can then be detected (e.g., using an

ELI SA). Wien using a control sanple along with the

test sanple, the conplex can_be detected in both

sanples and any 5 statistically significant difference

in the formati on of conpl exes between the sanples is

i ndi cative of the presence of JAMC in the test

sanpl e. The present 2tvention will be further
described in the Exanples that follow These Exanpl es

tdyad- fegrlavl Ifigst riatrinert ib@ puir Boseﬁtp@@kyb@ﬁﬂeéﬁtHBE‘tz%ﬁ‘@jeﬁAM C.
ollmtthelnventlonlna . In the Exanples

SFerend s tidde B tHEDS BFI QWEﬁ@tF@g&‘Feg » using an
Hﬂﬂ$@0€ Whshows ithkat éﬁwkgciSsQ%Bi§S§fgn$wa£ﬁ Qhe Stest

vessels in human |iver tunor essi on
SRARILFs e d NES ORiPh ex Ganebeoﬁeaagte)@enmcbcbtuhimgémpﬂé@ and any

e COdI M C are, not present in
Ry L T AR P AR E S 7 20 oh et Foree am of
canrpuleekAM b@ta@bhb@dy §haYBe £XDE eSS Lt Be &t the presence
\%‘u?ﬁMpul ation of bl ood vessels (arrowheads). Stai rP

a“polyERBnaPsantrBRYY - agal nst PEC‘AN—l to
vi sual i 20 yaseul gl on,the ri ght
2o B Aol H'ﬁ?erl s J\CA%? e turhsd L

anel and the angi ogenic c arac
sbxomnp kot | doh byt dMRy3 §hasﬁlﬂga@pné§r§ﬁe for illustration

2 hat, JAM C ted at
I T ——
wsj/l N atheOMEx Ap (Y BYMEEH wes g ﬁ&&gut!@t@rﬁe \gfolqoaung

recorrbl nant VEGF- 165, fixed with formald
L3051 ocal i zati on was visualized with anti-JAM C

monocl gnaly,anty kedy. JAM A stainin

perforned. The JAM G ﬁﬁg e %\ﬁ%s ee@%ef?esdeg ¥ pigod

V%%ﬂ’r@léte‘lm hem@tnadnsreurp(bnm&/EGFJ%& Sé;tp’ﬂlsls’:.\;t;dcﬁﬂ WReLeas vsed
s- seen 30 Wit (B) FACS anal ysis

reveal e% tlhat fhe edrfithe ?r%f TRV agts cedipitsc ehpoding

hwent ars-d srdueoctopi-ekesal 17atd0m 0f; ithe ngh%%% Stalnlng
f; % e the expression |level renained unchange 2
f

&FGVEéﬁCFFQHFnﬁHFh(??ﬁ%rJRMnﬁ Frdgaddye stomsr ekpression
hed a hi | ,
bydashiethpbibieacnon bEeBl st CRldS d NG hinens Yo, 350 g

treated cells). Figure 3 shows
wiihn e PeAAF L anei bodyilbbddy i sireich < gEogeRasis khsukif e

va%%ﬁﬁ L& EEPQétEEQQ‘Eécghgﬁﬁ‘%n 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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5 grown between two Matrigel layers in the presence or
absence of anti-JAM C anti bodies (50 pg/m) and
neovascul ari zati on was visualized after 12 days.
Pictures are |ight mcrographs of representative non
treated (A n=11) or treated aortic ring mcrovessels
with anti-JAM C nonocl onal antibodies H33 10 (D, n=11)
and D33 (C, n=6) or isotype-med&hed control antibody
Ve D, n=6). Only 1133 bl ocked angi ogenic

&Etu RGF treatment Fifg‘we Y rdenorstatates coR@bol; dashed
antie- J du e tunor _grow h and tunor
vascul ?%%??%%le\%ce Ser Z] et dFdubreatafesrists) -
wi th LLCEitamer3 cehdws andtt rae@tledy;@m@ Yoo
vvlbttj a t| -JAM - C anti body or i sotype-mat ?ﬁgggg%g?ér/m—[lbmy
Anti bodyd (189 P %?aé’%@opﬁ@@ppeanagsefném]r&ce were

daywol d t—d«-@ntmﬁ@a : teol Fes.an
|so?r)1/€e$mtched conrr%l%\ggt |l%g%% % |tg1e @t‘?%%toe‘ij absence

@RE t B 9L 3BT jan 2P AMSC (ant ulgdmy Mnaenbbeagemﬂﬁggtlon
ti hady,_show reduced tunor growth as

‘%%%ls‘ég%ﬁdr 2;é\Arnceéaf’:sl%r egg‘n%éaéffs “t GABFIY 86 uke (B)9n duitanmgraph s

wei gmr{QntaMictovesseksanene (det geied by BECAM 1 aoxtic

I munost ai ni n% (D) .and quantifi ed by conputer analy
(B ALY 6E lEa&’HtBa?“FepF%%eﬁtlsomhelm 26 ivaldes H33

of, trenaniigl $3kested a re 5 shqws  that 1133
ant - JA?/LCE% ant |3g03§ is ﬁgtJ)JfoJ;%(ng%e VI hefh condipé
It adve MP133 4Rt i RIAM Cmhy | boElyb BEIact O W

QW was not due to a general toxic effect i'n Vi Vo,
ér}njce vve:ég treated as described in Fig. 4 and the 30

or gans diigaeet eddansh anal gsed:n (A ese
du §t i ned with periodic acid- Scahﬁf%Ag) ggk Bo§¥ H33
e 3“§‘P§n%r%‘f’tfgl Y rimsive privs i Is develi oprent ce Ase re

mget:teh sBCt i onse af fr ut oi_ nmu di seased
I\IZBxBXSBSm ce were 3 gg%arLe?T( I%élmogoc [ﬂ‘iét agfl trepted
“EFrH PRVeRE. dm(@tfszantﬁﬁmgmz) antiBpbdlnoyi Yé’o@ifﬁ@%atched

c¥gessl PEENE, t ssed using the Evans bl ue
permeabi [ ity ssalyélO g\saﬁﬁaﬁ&ﬁ?oﬁéﬁ ﬁBpéﬁﬁe@te onf 12-

dgaS@quiaIpL@erttmminsl |gtzpwmnlhheohw6@8ﬁrﬂtc@t I ¥8s 55,08 91%%9( e-
nhearty | Onn& ki g'{} % and brain. Each bar represents t &

deched g & Ogﬁlnﬁrslpe§@§g treeped with H33 anti-
JAM-C antlbody Mice treated with H33 anti- JAM—-C antibody
show reduced tumor growth as indicated by measurement of
tumor volume (B) and tumor weight (C). Mlcrovessels 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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Figure 6 shows quantitation of glonmeruli during
revascul ari zati on of retinas. The nunbers of gl onerul
were counted to conpare retinal neovascul arization in
H33-treated 10 and control antibody-treated m ce.
Reduction in the nunber of glomeruli was observed in
1133 treated (13H33) conpared to control mce (ctrl)
or mce treated with isotype met ched control anti body
(985). This indicates a decreased neovascul ari zati on

GPPEtPad PR 1133 tFeatled ahiGiel’s IPYSFitguPé (2) shéted
Uh@@4antNBQA@$CQEW%|64536I#%%s%qd%%%§eﬁg§lﬂﬂg2§5??%%ﬁessed

macrophages in tunors. LLCL tunor cryosecti
PRSNg ¢bAat Fodnantiboderorblil33yvt peated MheeHdBrentibody had

stai or_acid osphat ase .t o detect, macr ophages (A,

T SR Sser it e DU B e Oy a8 e PeatRgat (e
eeyabisnpebhe, nurer jofaky lakehedimacraphagss Pepréddhts the
within the tunor (B). Tunors from 1133-treated ani mals

R6W redueeed i TATHR ratiad iradespragéssSe®onpared to

control §Q§G¥%5% Fagh Q&&nQQE%%§SH¥8£t ?oﬂE@Hl¥aé&¥ing

SEM obtained fromfour sections o ce per group
PBSscniérizontgrolo antathody, @Mh6; ntdB8rsned) gldtiepdi were
0.01 5 Scal es bar, (A .160 mm 20 Mm |

PGl 65 Shote TRar L1353 -aRePBORG P Let oL pei Hhef33- treated
phal cbefabi Gt N4 RReREeSHS notcendotielidh £8! ¢S number of
Endothelial cells (A) or LLCL tunor cells (B) were

géedegut arti hPITumer 2ox 194 £5°8%204 (LalHPS) peerpwtad to
eagtwitwe‘g@ 1309 tof}emafc%S%eggtga Qﬁﬁ”&% of &l then .q
1 0 ody. ?Y?

-133 anti body or ‘control anti e pro eration
raherehsametierdy NE®BoUsi AgiM Tndssayes 14 33 @ndd batly

does not. influyence the proliferatjon of endotheli_al
oG T DA o Rt P linop hp o P e 31
| sot ype-mahahed eotisOlha@r aH83-Uheatednih 68dYel83 reduces

i mmunost ai ned for PECAN-1 (green) and for apoptotic: ‘
Eef1 st h TUNBRCERIAH 9y A édmodisr-odédddpmor cryosections

Engotbgd i &%f@l dé}lﬂ%oo%)(—hioqi EI%QHI%%%%%;%:LU% weag stained

a
apoptosis’ﬁ%en mce were treate anti bo
Eonpared nloogdnttages.td nlegentt astcropmgesel (s shawwheads) .

AISEERSEA OBRLON.P 58, SPTANSUIALOR DL AN a p, moer of
1&)el EXAMREDhae EXAVPEHI? lwithin 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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Preparation of a popul ation of antibodi es agai nst
JAM B or JAN-C A popul ation of anti bodies
to be tested in the nmethod of the invention is
prepared according to Kohler & MIstein, 15 Nature
256: 495-497 (1975). The source of antigen to obtain
such popul ati on of antibodi es consist in reconbi nant
soluble JAMB or. JAMC prepared as described in

VPLE 2 20 Pre atlon of ol bIe JAMB
T YRR B2 C T eSOt ST 1 PG Bredent TRvant

und by t prese invent of's t hat
dANuGok Bl ef@gt sohetrerophi | i galdny whthfdAMiBop bdoUghtells
its V domain and that the soluble JAMC V domain is
wifhi EPBRY $erimindi HPdo TAMBead5The RGP UbT bl AR Ls do
apd Lhg; §9£ ubl eleélvéa%ev 4p rORAE. QRLAI ped: ebPCF%re ted
usi ng the same oni ng strategy. Prinmers were obtaine
fi.om NBErasyitddy Marmosynt iGuoHE:rBakgath, contrast tumor
Switzer]and), and restrictian sites added for clo
S L8 cBy O LG R ™ g 2o DRACGACO o Ty hS
exhhagel bat agn 30 \aglid v OfcclAM Givwasn aomé | f b@d- uging
pl asm d encoding the full Iength sequence of rmurine
JAMC, flu polynerase, T7 and
fRamPEL St agacagt gt t gcegt cttgectacag-3') as forward and
Teverse priners. The PCR product was digested with
BkadPLE 132 and Xbal before cloning in pcDNA3
contalnlno!FLﬁ(}Lao seouencei, e The solub%%

-B or

SAhubl e JAM B was obt ai ned by PCR u3|ng (5 -5

tcagct aggcagccagcet-3') and
(5'- gct CZB a(g%ia{lﬁtd@tf‘t glatidgbrrées' Foase florsfead iandhe method

LEVELSE % - ?xp r%%og%ﬁrglﬁzgi L KM 1) >§b"i\‘4‘llsteln,
was t one |n ra ag sequence
PeONAS m.r@m / @loast .andeXbabhrsetes. arm@mm[absam

such population of antibodies consist in recombinant soluble

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

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

It was found by the present inventors that JAM-C
interacts heterophilically with JAM-B 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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Test for the ability to prevent interaction between

JAM B and JAM C Cell s expressing either
JAMB or JAMC on their surface are obtained as
descri bed by Aurrand-Lions et al., j 15 Biol Chem

276:2733-41 (2001a); Aurrand-Lions et al., Blood
98:3699- 707 (2001b); Johnson-Leger et al., Bl ood
100 2479- 2486 (2002). Sol ubl e JAN-13 and

tai a e d
R I T e T F ]
(ddlvecuelear Probes Inc ) or sulfo-NHS-Biotin (Pierce)
accordin to t he manuf act urers procedures

The cel | $P&xpPesst g/ FANE B- DIPTFARALSE dr'e TEONPURE elibe CDNA
wilddtiRg kabebhedsaelybles AN G Iy JAMEBR G§§Q§C‘€B'\/ﬁ| y
inin the presence of the nolecules to be tested. The
Ha@cm@gegéeﬂc@gq:s Poniaof ecd vquj;gﬂ_a_cmaéyttéﬁ’ét@ya‘at@cttcc—

rease in quor scence |ntenS|t C ared to t
trea?egacon??g Hdi ¢ egigaggg B Adihg %%geSted
S\Qltlbhbb(ea\iAMaéi ﬁheﬁ%lﬂﬂeﬁj JﬁMf&an@ WIXAMPhE ELﬂ_@STagf; fequence
the ability to bl ock angi ogenesis in vivo Postnat al
ddy PFOP?) Uit ee areR plRiced iandys%pdxygéfsfor five days
causi ng central avascul arization of retinas 33
(Reynolds et al., Nature Medicine 8: 27-34 (2002)).
TEASPLACAbati on is fol | owed by housing the mce for
ev- fgrt ﬁé C Ly tl|. PlZ) undg; nornDX|

. £ D [AM—-B and
90mpg of nonoclonal anti bodi es at P12, 5 P14 and P16.
Neovascul arj zation is detected J%/W{:erfusmn of the
entire vastlf at¥Ree Wiy £nderdifiusi Bre/AM-C on their
sb%@&@éc’gk@d%ﬁéf‘r@ecﬁ%lé“de%'?:rllb%df 3t AU'EHQBQQLL%é ASa1., o
areas of neovascul ari zation and vascul ar gloneruli are
dedctadn ¥ascil ai- iﬂ(ﬁﬁﬂﬂﬂa),a%@rhaghkylpnal¢¢EﬂknA\Rﬂood
%lu§%g587?§ é? 6ﬂ£tu9H§1%§§§ e%etha Ee pg? (L%479~
response nglogenlc stimul F ade™ ? roug
Qhe6|mm902]1n1t|ng menbr ane. The nunbers of glomeruli
is counted to cqﬁﬁgre retinal neovascul arization in

m ce tredPEP R tHE Tromel ¥ o Ohé 2t BEtedS aftP Fnibed in

eeahpOt M L£Le 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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150ne of the nolecules tested is nonocl onal anti body
1433 whi ch caused a reduction in neovascul ari zati on.
EXAMPLE 5 Monocl onal anti body 1433 directed

against JAMC is an 20 inhibitor of angi ogenesis and
tumor gromth 1. MATERI ALS AND METHODS Anti bodi es Rat
nmonocl onal anti bodi es (CRAM agai nst human and 25
nouse JAM C (1433, 1436 and and rat nonocl ona

anti bodi es agalnst nouse PECAM 1/ CD31 % and )
L@ lidy eestt - (Né’ffﬁ)tem%‘?‘élﬁ%%l%u§7 YdedéPPped- This

(fﬁgdﬁgﬂléﬂ %Sf%ﬁl@bed BQOH@usfH&WE%e gﬁkka%bg @Ev@lfmrther
Nat ure 330:30-34 (1983) ; Piali at al., Eur J Imunol.

z3uzﬂamnm1l(fgg3)un@prng@rquiqucqndﬁhion3o Jickmruaolnjected

01 1979 i-h 4 (965 sed .as |r elevant
skt Y ait oraa et kRS R Rasa PRy She St P12,
3214Eﬁa©‘ﬁi lPar6dt Nebasehiinger z anhEnge |l rafedtted2800per AdYion of
ot her unrel ated anti body can be used as a negative
dﬁ?ﬁr%ﬂtlrQSEaFGP}éFéﬁ%IW%ﬁﬂi%uﬂﬂp?ﬁﬁﬁﬂﬂﬁﬁbﬁs RUGARS B 1n-

RS, U Pal %t@%ﬁorQ ng; 1o rf’ d & i@, d-BLOI  Ehem
275:19139-45 2000) Mbno nnuse ant'i - human

inﬁaxyﬂqmla¢3z@t&Bﬁgyndww&ﬁdukﬂn(Qﬂamanmil(ﬁeaedata¢ted

theI| ceI g VEI
E’%&“ﬁ&r OE‘)SFP é&jg%\f é’ﬁosldguﬁtré‘&lﬁﬁ ol g‘@é
tHaatiRRt v@fss@mel thgal avei o MMld iRT rekpahse doc&hd;logemc
Physi ol . 96:203-213 (1978). HUVECs were
stimuli and protrude through the inner limiting membrane. The
numbers of glomeruli is counted to compare retinal
neovascularization in mice treated with a molecule to be
tested and in control mice.

One of the molecules tested is monoclonal antibody

H33 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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10 mai ntained in M99 suppl enented with 20% Fetal Calf
Serum ( PAA Laboratories), 25 nM HEPES
(N- 2- hydr oxyet hyl pi perazi neN - 2- et hanesul foni ¢ aci d),
nonessenti al am no acids, sodium pyruvate, endotheli al
cell growth supplenment (ECGS, 15 ng/nlL; Upstate

Bi ot echnol ogy, Lake Pl acid, NY), and heparin (4 15
ng/ m; Sigma, Buchs, Switzerlamd). Cells were used

bet ween passages 3 and 5. VEGF stinulation 1.105
HUWEESom&leaptﬂbedyomgﬁimwwlhdﬁﬂn(ﬂAMRQdMeedeQpared
Mat r i (Bect o Di cki nson, Bedford, NA

38 H60L80 Lol PATWEFE T hotbat od e 10 ngimL 1215551

regonbhi Nagho KUBRAL Vﬁé‘&sé%&fﬁfﬂfn@ﬁeqﬂt@%&ﬁ ok®RdQBME609)
UK) for 15 mnutes (inmmunocytochem stry) or 15 m nutes

ver24thonr sh¢Floan cyfonetedy,. 28 -Fl ow cytonetry
HUVECs were incubated with H36 anti-JAN -C nonocl onal
anti body on ice. After washing with PBS, BSA 0.2%

bi ndengoohe H361 ankibody was detected using a
phycoeryt hri n-coupl ed anti- 30 rat anti bodiql(\]ackson

| mrunor e4¥3# 2 WU abbt Gt briel! Hnsethenwdsad €p (PAVEC) were

r ti.ko
e L WS,

8of tar eJ (Betl oRLDE ki nsH, 20\1312ﬁt3a|(ﬁ19V/Bé3w HOAEC S e

For . bi r
AR UTURGE! el e el KT 2D ok CRhLa Tt Ferun
mthCLéﬁﬁ&aiwﬁi@@ﬂylag&MDSEEQENHBLYEhQ&kbx§é@E§Tbiperazine—
sections were fixed vvi.th acetone/ methanol 1:1 for 55
M natesharesvbionigrieandaeryeraied prRiPBSCEt atdadium

0y 2% o dveer, 2010, 06% For Wﬂcxtﬁagmsﬂw%c@@' '1% ng/nl;

were fixed with paraforma In PBS for
ppsbat@eﬁtlretaftﬂhnqlatqmn La/het h?l'ﬁlcutionb(I(DO ong] %penrll?BS4

i Wi t h_P BSA
{l %ate I\r}\?‘tcﬁé PFi n’arsiw%\% q és FSE%nge]i% H%%% Bffgreen
p@gﬂe@l@s befare Further i ncubatl on with secondary
anti bodi es coupled to Texas Red, FITC or peroxidase
(Jackson I mmunor esearch Laboratories, Inc., West

G ovggcPA « Mefar fA,ct ures were acquired using confocal
m croscope Ze| ss LSMb10. d onerul onephritis was

det ect ed By kHENBGssvarai pgated tpn Growth Factor Reduced
Matrigel (Becton Dickinson, Bedford, MA, USA). After 48

hours, cells were incubated with 100 ng/ml recombinant human
VEGEF-165 (PeproTech House, London UK) for 15 minutes
(immunocytochemistry) or 15 minutes to 24 hours (Flow

cytometry) .

Flow cytometry
HUVECs were incubated with H36 anti-JAM-C monoclonal
antibody on ice. After washing with PBS, _.BSA 0.2% binding of
H36 antibody was detected using a 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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15 periodic acid-Schiff (PAS). Ex vivo aortic ring
assay Mouse aortic ring assays were perforned
as described (Nicosia, B.F. & OQtinetti, In Vitro Cell
Dev Biol. 26(2):119- 20 28 (1990). Briefly, 1-mm
thoracic aortic rings were placed between two | ayers
of 50 pl growth factor-reduced JMatrigel (Becton

Di cki nson, Bedford, I\/A USA) optionally containing an

anti bpdy, and overlaid with 100 pl of
DVEM suppl)jlogrfr:g%tnélg Wi t h 20 Ul heparin (Sigma-Aldrich

cor por at iFom, idhuSahittbobesisM) WA @bACES1 antibody

d, USA
T ovRldl Bibar ORERRAEC Lt 1HEbbY phasest a0/ vE-oy,

rm&rz@slc@,eﬁtQéh@gw@réetﬁeé\&w@%%%O@n%ﬁ;%%mlu'I‘?'i for 5

graft 30Female 8- to 10- week-old
(Ghartless aRi veép °Fabdraedr s, réhvihbrtes] én FBanceplwere 0.29

[ | at\e bcut.aneous wi t h 1x106 nurine_Lew s |ung _
crlg‘%%%ngrbragéé f’s(%ﬁﬁliL ‘ﬂ}%{c%y%%eqlf?gﬁx ‘njc&ctegwere fixed with
mn&m&pemalde&gﬁéy4evemyPB§6&ﬁ£QQﬁQuQﬁ¥m%bEhpé@Qe9919§zatlon
monocl onal anti body 1-133, isotype natched control

& day ERRALA0 of - BBS. 1S e dénmisl- ﬂ@ﬂrﬁ;ﬁswePBSﬂaS_hed
Wwijteckgd, Nk§£) o had rfﬁ%ﬁﬁ%&éhchf%hp gﬁ&gaﬁgtygosges for one
sacrificed and tunbrs were excised an d.
Vevsehsdquartédi dacfore further 1ﬁumbat¢bﬁ0®€ﬁhlQQ@ondary

> stained w | onal ti PECAM 1 anti body as
A5 PEEe ot n%t“‘n%%ots? ‘?ﬁang pfers PrcPhFe$idrSeheiackson

enfiiher €5yHSaCt i anSr {th1Ed0S aGl. ONFeBEr cLYHR! ) pa, usa) .
Pictures were acquired using confocal microscope Zeiss LSM510.
Glomerulonephritis was detected by kidney staining with

periodic acid-Schiff (PAS).

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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10 were taken using a Zeiss Axi oskop m croscope.
PECAM 1 staining and the total area of the tunor were
quantified using Zei ss KS400 software. Evans bl ue
perneability assay 15150 pg of anti-JAM C or _

i sotype-mat ched control antibodies were injected into
the retro-orbital vein of anaes{hetised mce. After 15
m nutes, 100 pl of a 30ngy/ kg Evans bl ue d)l\//%

i ;SR EOrROR AL 0N, SALRLA LOUL S, s MO, USA)
g%lég??%ﬁé%l Vss:l):e:cl}?(r)lleaqp s io%néngt eg |Err11 the Sane ey as Sphype
angblodd esgntand. crtdlloatyedef 0f onePkoOUrihdd cehavefdtrol tumors
th erfused with citrate-buffered 1% ‘
péf i glr%ef%eﬁ%/&&cedrlh&i@z reggecy ol garcthendyelouress
t hecvesseld | Ramdiamedi-at eky; ald ea_[ncp%méi?%h, the
organs (kidney, lung, heart and brain) wer | ssected.

After drying (Speed-Vac) of the tissue, the ngdrl ed

wei ghi, was red-. _Evans blue was extracted by
subs%%entls{mﬁ%%g]atﬁ?%ﬁ% oshe tissue in 500 pl of

f or mam d&urorr 8 ybeursiahs e e iedd agltWM&®Snoclonal anti-
centrifuged and the absorbance of the supernatant was

it ed gaé%t 1626 YnAPWIERCRIRPRCLT JpiBTBfdEaniphEhdpeer .
Qﬂﬂﬂﬁﬁkﬁﬁbko@hénehh@r@x&ff6§ébM@§H§Q4C_éé%gég%qoggoggg tumor)
standard curve of Evans blue in formam and
otifaltiaxed teinbeadbyiss sEueosipghticrodtopeat iPECAMAl staining

i S el _density counts, tunor voluynme and tunor
\?gﬁgﬁl e\/\égggzn%fc%%eak u‘gﬁl%gtl%oef M- WPy 6% upaRg 2eiss
Asglopsesrweree. conputed using the statistical
software StatView (Abacus 5 Concepts |Inc, Berkel ey,

CA, USA). RESULTS

Evans blue permeability assay

150 ng of anti-JAM-C or isotype-matched control
antibodies were injected into the retro-orbital vein of
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.
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JAM C i s expressed by tunor vessels and is receptive
to angi ogeni c-stinmuli 10l n angi ogeni ¢ tunor of human
liver, anti-JAM C anti body H36 stains bl ood vessels

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

Is not present in normal liver. Treatnent of HUVECs
with VEG-F | eads to i mmedi at e massi ve accunul ati on
of JAN--C in endothelial cell-tell contacts within 15

15 m.putes (Fig. 2A). This short appearance is the

resu?fa?ﬁséﬁﬁﬂé%%ﬁgzﬁﬁﬂ% zation and the expression

I evel i sydipfe medifdied RyuhRiss tugakmeatuddi thd 2BnorThHRight

same results were observed when HUVECs were stinul at ed

Weth ANFW st usimentihe. MRonrhiipes’ vessedsout/gradwsies were

I8m|Qh&?HESQ$P¥ﬁ%$%%h{Q¥kigaﬁDngkggééd@@§¢&¥éh/(Abacus

TR EF0 ‘heovascul arizati on was caryied ou usi ng ex

UbNOe@0f tire:,r iRgkedesaysa, Fueshly di ssected nobuse

aortae were cut into small rings and those enbedded in

Matrigel in the 25 presence or absence of anti-JAMC

RRLihesdi es. Qutgrowt h of endot helial vessels fromthe

aortic rings were assessed over a period of 12 days.

Viadr @ass tdw prsesehdy dimegntvegbeant #Rd AM QG arenisiotey ge

mat ched antibodbes do not affect aortic sprouting, the

?@%l%%?%¥ﬁ§WV8uaﬁtibody totally bl ocks

neo- vascul amigzalgienn c30Ghbg. 08) humad8 Antdr JAWG-JaAM-C

nonocl onal anti body reduces tunor growth and

angtRfbhdsits sitpipisyglood vesselg (BHgt plak- i WHoptgast, the
' [ e sAloek Lt h tis :

B T Eag: on G et RerP T ant] oty s pade™

Breafrfegdt odn HUYREs anghoyBfEsisaandte urmoredradwt kndMugesive

wer e sub-.cut ane |y, i.nj ecte {th Lew.s | ung s

S R A MR, ARELEP A D R <P ssmragts within

nene ddters i(mliect ed)i. nfhapeshboneappan evuery isecord rdaylt of

Ani mal s were sacrificed when the control tunors o

FEched 1Pepls 28R CBnA H URDE SCEBREF STLPD Pt 16 &remodified

KFi1hi ARreXREHRE (FELD. 248) and walgheLhitd Gk WBEErved

significantly decreased wnen nmce were treated with
VHB3! AMVEFAMWETransitbodyatedpeat el TWE X tdwe Wormbgin.
i sotype matched anti body or PBS.
Represent ati ve exanpl es of excised tunors are shown in
15 fitgur &edBell ewitgrbuny car comdwbraelds o inotaM-C
express ANLC,gdgta not shown). The 1-133 anti body
J@FQ)&PD 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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tumor growmh is due to inhibition of angi ogenesis. In
order to visualize the tunor vascul ature, cryosections
wer e i nmunostai ned with anti body agai nst the
endot hel i al marker 20 PECAN-1 (Fig. 4D). Bl ood vesse
density was quantified by counting the % of PECAN-1
staining across the area of the tunor (Fig. 4E). The
H33 anti body reduced the nunbet® of bl ood vessels in
tunors when conpared to the controls. 25 1133

AREL - IR C TR 2&h( PRIy TFLUnBE tEE Al gnd

ggghg knhown, t.hat, .anti bodi es can be toxic when injected
in VI% In order to control that the observed effect

of 1433(Hm&rr1Awkclaanb@dyansln@@n@wesUﬁnakgemép@ked with

ic eff I nvesti et her_. .
T8 Bl P -crah hnriar EE30nHey ol RC Bt RN Gt 6ge antibody
&@Cﬁn JAM e %ne)ﬂ@ll‘f@%sﬁdgmég@ﬂg@iQeim&lnﬁdnfbrt he dirdneyice
it was first anal ysed whether the antibody woul d
ceeat eyl orenglooneyhint Pstetovi b shERS Kibditeyragédrirgascells.
r | r
T N b T e SR
bé&r gt @l ewa&ydeéeohdddéELgAnfﬁleEﬁanﬁashkwh@lnsd when

i nvolved i.n controllin rnea |I|t was
ET%OCT%E?%Htﬁﬁﬁ?ﬁeFeﬁﬁgegni Eogyl&ﬁﬁP8 uPﬁB %XClsed Tumor
£§§§|H%§§ QQ.b|QQQuM§S$@HE. E@ftéﬁﬁuﬁ%ﬁbﬂﬁnﬁhﬁ@54@®twere
the case in heart, |ung, i dney or brain, the
$eme‘émﬁrmhweie@ﬁfga%dawbﬁys@w% Fiece sba)eated with H33 anti-

Eﬁg%t Lan 1y Eaggggggg gghgmge&% rvmtcﬁed

Fet'l nas conpar ed ?o cont m ce
&etihgdoror PBS.

Representative examples of excised tumors are shown in
figure 4A. Lewis lung carcinoma cells do not express JAM-C
(data not shown). The H33 antibody effect on
tumor growth is due to inhibition of angiogenesis.

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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10 mce treated wth isotype matched control anti body.
This indicates a decreased neo-vascul ari zati on of
retinas in H33 treated aninmals 4Fig. 6). EXAMPLE 6 15
Anti-JAM C anti body 533 reduces the nunber of

macr ophages in tunors but affects neither
proliferation, nor apoptosis of,, endothelial cells

MATERI ALS AND METHODS H st’ol ogy and

antification of vessel density,. apaptotic .20 cells
GraE o pREGE A8 kL Rt S5 REGLTHG tlfBGTET 11 was depgpted

| pgnohyast ocheni stry on tunor cryosections with
nonocl onal anti body anti-PECAN-1 (GC51), sections were
fixed w thnaeetdHelneshanoplied Forcdmtyoddtias apscr0Q;
dri nd.hydrated_in, PBS/ Cel at i 2% en _20.0.05%
§§%§g§%§qﬁ§¥el SWgﬁcﬁ 3%eée%f é\éh%% egé}“%oﬁn%lHSSV geutd
rioprdeenpeakahuse andplabdeveSsabshesdtunBBS) vi natbaiigd not
with a secondary antibody coupled to peroxidase .
(J%ckseR FAmlIRBF EsedfRHr LabdRreax ot ¢ aifnc theyggpresentative
@Mes BAa1VSAN- (FQL. 1 sBpnohi stochem s try on
paraf or mal dehyde-fi Xxed and 30 paraffin enbedded eye
secti onsRedvhtpohythoblad mmbdodifeslagarndt PECADbderved in

nd JAM.C,_ sectjons, were dewaxed follow ng the .
ch§s§F§éPéﬁr8ge53$eFr%?%%géu§$5FF6h§om§ngfﬁEnmfF%af%ﬁFl) or
wiitde 11202¢8. 3% hni et fienqhad MHedl @ omicRul eSnt VB8RS Ti s
PBS and 40 bl ocked w th PBS/ BSA 3% Tween20 0. 1% f or_
30dhcateesa deereored e Thtubarddamirh pél yeFdbnas in H33
anti.pedi g5 H91s1RPYr @t roomtenperature and, after
washes in PBS, incubated with EnVi si onm system for 30
m nut es (DakoCytomation AG Zg, 5 SwitZerl and).

' osphalLase activity was detected on tunor
cryosectrons using the nethod previously described in
@Kichdbem-CcVaneibédly , 1 el dedlbfss 13- AdRbe2989)macrophages in
Det ection of apoptotic cells on tunor cryosections was
hungas hut abfecis neltdrermypradiiferdathppalkBOr apoptosis of
CRLONELEL ugt escence net hod) and were performed using
Term nal Transferase and biotin-16-dUTP, according to
MAZERAALF aBNDr METEOPAst ruct i ons (Roche di agnostics AG

59%%5985y §ﬁ%t585k ggzéation of vessel density, apoptotic

= 1 ]

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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Bound bi otin-16-dUTP was detected with streptavidin 15
coupl ed to Texas Red dye (Jackson | mrunoresearch
Laboratories, Inc., Wst Gove, PA USA).

Pictures were acquired using a Zeiss LSMb10 confocal

m croscope or a Zei ss Axiophot 1 microscope equi pped
W th an Axi ocam col or CCD canera. |nages were recorded
and treated 20 using the Axi oVisionm software (Zei ss

er hen ool t.ne n er of ac )
%ﬁ‘gt‘é%%h g@gﬂ%% %Téﬁ‘% rhn}’acr op agfes;“g% é:esl Sections
ﬁ@ﬁ@ein@&bé@!&\lﬁupp@mtpdpy@mﬁﬂ (anopicetiice geld 3) hoikoat room

the tunors, pictures of the entire cryosection (4
ceyperTiiohSAIper 2 Urr )W ahes arblRifed 1isiihg t25 Paiths

S5O0, a2 B Bhat ) P SRR .

pu ot i éeraidon The proliferation index of
murine primary endothelial cells (LVMEC) and tunor

ce||3 (1ACH Rﬂgﬁ?ﬁﬁgqﬁqnqﬁﬁiqﬁgyhgaﬁwﬁe§§cted on tumor
&2ydd éS Aaetiyd i arolndendd 3R diphany ke tetnazal bim

I'n Hansen,
[ Kimaod r Mat hods, a]1L9 CéZDB 24y, 71H89/408r |1é318I9y @eltbstlon of
vvere Iatedlntrlpllcatelnto pl

TP B SR iy P B 6 T 168 Pazegaprs 1pRFLLing

a\ﬁl h@nek S d LHLeéﬂaksn CRRE 8181 VR ddRden - BSANCanAl were
absence of 50ng/nml of anti-JAM-C antibody 1133 or

E@@hf¢me<hmfilbtg:in€99@naﬂlf tTerarpd dyemes agid Edltine 1628UHP,

f t f T 5 ded
PLo BRI T TRk b 2L 5 P g i

i@nd@&dﬂ af, tmfc}a?du;a,ctsmjmﬂfaexrd)mere added (20%
w v of SCS dj ssolved in a solution of

demi ner A9U9€y Bt~ PR AL’ éf’d’]sugteéﬁcf:g%;:lw?tﬁysBﬁﬁﬁ)hﬁmdm
Lo @ RA%AGtd G ACT drand 2 &%h%“o%@%karéﬁt@Bbogatorles,

over ni ght incubation -at 37C optical densities at
m were stedsrved PA, USA) .

Pictures were acquired using a Zeiss LSM510 confocal
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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10 using a mcropl ate reader (Ml ecul ar devices

corporation, CA USA). RESULTS H33 anti-JAM -C

anti body reduces the recruitnment of macrophages 15

into the tunors Tunor angi ogenesis is often

acconpani ed by inflammati on and macrophages represent

prom nent tunor-associated infjammatory cells

(Crowther, Met al., J Leukoc Biol 70: 478-490, 2001).

I , h icLp ' ' sis b

ooy ot PG ara oaes cPLRPED PhEALRRLO BB RIRIEN Brdbence ox
unldesn by poXi Wrgondi bifons t { Mirdec hanG ieidwali33 Blroedntrol

104 1 2224-34, 2004). JAMC i ' licated i
DUOAITE SimodioRTakl DPRRSHD Br ek B Chrgugh of solution of
Q@ﬂpttﬁﬂ%ﬁﬂl and sepict hel bak) cglls {48 % etacdl wegwgland after

Biol Cell 15: 3926- 3937, 25 2004; Chavakis, T e
¥ Brorr Ordminzobatigohason? {@gelQ0 @A eif dlhe, eBlt@adtion buffer

A 408495, 002, PRI S g d B0 cucn e

| anvestdngateed 1wsetihestéhe di 183 adjhady moght. 7abkegliqing 2. 59
recruitment of macrophages frit tunmors. As shown 30 in
f‘?éLﬁ%SBOfBaéﬁ&l?D?ch? c@{ reated MiftH H3 3 ARt Pagynight

showash vieduaed sragr ophage; cantent; 4 Lumphs gofmared
to_contﬁbl m ce. Th?gbindicates fﬁ%?6%529§3§%eg228tm%%5ured
affgirsgenadicsopsahedretddr i Mglarduldra detvd caet compoRation, CA,

qgﬁbuitnent of macrophages. 42 The 1133 anti-JAMC
anti'body has no effect on endothelial cel

proliferation or apoptosis Angi ogenesis is a
COHEES% process orchestrated by the proliferation and
S Ect ural reorgani zati on of endothelial 5 cells

UBON ARGLOURNEC, ST MBI - rddy MBS H her
Lhe 33 ant i body bIoc@élanéfogeﬁg%{Z%%%%?%ﬁggﬁ??%gmaCerhageS
pidlol ftéeatisaref endothelial cells in vitro and found

no el eoh LR e Suoldcans direet, consequence
éxérinrent omasn @lnsa pgifageredeprtBechUnprodOneet | s in
VLhE2-209000, €14 o5 M52t e kAt S (LGNS 2Py o ar ) &
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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These results indicated that the reduction of

angi ogenesi s observed after 1133 admnistration is not

caused by prevention of vascular or tunor cell grow h.

Stinmulation of apoptosis would be another expl anation

for the reduction of 15 angi ogenesis induced by H33

treatnment. This hypot hesis was %ested on tunor

sections by identifying apopto% s by a standard

| abel Li.n rrot ocol of apoptotic cells (TUNEL). Results

ngegﬁédgeﬁatﬂwﬁ aﬁwﬁaﬁyﬁ%_% %%Jﬁ%f_‘ewéwél%%hellal cell

ndot kel-hak ogebl- 8pgptgsis in vivo and in vitro

figure sc and 20 data not shown). However, tunor

cel | s shbomedogece ebsets TUNEIND e ldmgrass wirvbestrated by the

suggesting.that apoptosis occurred as a cqonsequence of )

RROTbo0y= bilar By 7 bUUbEe VLSbuI I TR G (R pitie o thelial

8841 D) upod3afhabgenile AN ogenesds #iMHdIHdEd whether the

mol ecul e, which is selected fromthe group consisting

0?3 ant i bodyy 10133k S prydiuedn DY hybf i 338 paw liferation
posi | S amm i .

%fkgggégg%¥%%£n£%ﬁ%£§%§Iiﬁ??ﬁren éﬁgﬁmgﬁgéfﬂ}eét (figure 8A).

Tdepassdidaseessi oacnumbes e PEM ACCO 2233 ant foragrertns tumor cell

and. derivatives thereof that have the same specichit¥

%%Oﬁéi%éa?b?nus%h%éﬁﬁxﬁéﬂﬁﬁﬁnﬂﬁS %&Sﬂﬂ%ﬂaﬁﬁmﬁﬁbﬁé§ﬁs umor

EONI DI § i ng; pRb eghl &, @S £ Alimedh d i Riviphe WISK 2t %?6?.

nol ecule is selected fromthe group consisting of: a

a humani Zetsantdbodys basbd adredH3Radnd hieaviendg cthens affe
specificity as anti body. H33; a, chi.neric .anti.bo
SRR i AT s 3 S RS e L s Byt ney e
et boeyn i B3 £ ased ragrantt ilo H 19eleched .f KeAtwlation of
(i) a Fab fragnment, (ii) a Fv fragment; (iii) a single

PSR DS Bht B Y- TaghEdEn iR dogckhe gegrrion of
%gggog;%ﬁévf;ié 18d 8L oy s SeRL-andad angals 899688aL8s was

tested on tumor sections by identifying apoptosis by a

%%t caused

standard labelling protocol of apoptotic cells (TUNEL).
Results revealed that H33 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).



(v) Vifil; d) a reconbi nant anti body having the
specificity of H33; and e) a human nonocl onal anti body
having the specificity as 1-133 for use as a

medi canment. 44 3. The angi ogenesi s inhibiting nol ecul e
according to any of the claéns 1 or 2, wherein the

nmol ecul e a) bl ocks angi ogenésis in vitro and in vivo;

b) prevents tunor growh in.vivo; c) reduces the

recrui tment of macrophage®@®¥o tunors; and d) bl ocks

the interaction of JAMC with JAMB for use as a

medi canment. 4. Angi ogenesi s inhibiting nolecul

Bac GOYiass Nes e yi 8T e N gioechlito YHigh &s’SeserlretCﬁéd from
t herapy of cancer. 5. Angi ogenesis inhibiting nolecule

tdec grmtiupg doo syt iofg tdfe agitdibmslyl B33 ,3 ffapdugsel by hiyéridoma
in vivo diagnosis of cancer. 6.Use of an angi ogenesis

3B Didd g iecid eviagcanrdi megutecdnry Sammlung von
Mikroorganismen und Zellkulturen GmbH under the deposit
accession number DSM ACC2622, and fragments and derivatives
thereof that have the same specificity as H33 for use as a

medicament.

The angiogenesis inhibiting molecule as claimed in claim 1,
wherein the molecule is selected from the group consisting of:
a) a humanized antibody based on H33 and having the same
specificity as antibody H33;
b) a chimeric antibody based on H33 and having the same
specificity as antibody H33;
c) a fragment of H33 selected from:

(i) a Fab fragment,

(ii) a Fv fragment;

(1iii) a single domain antigen binding fragment;

(iv) a scFv, a dimer of a scFv, a trimer of a sckv and

a larger aggregate of a scfv;

(V) Vuu;
d) a recombinant antibody having the specificity of H33; and
e) a human monoclonal antibody having the specificity as H33

for use as a medicament.



of the clains 1 to 3 for the in vitro diagnosis of

cancer. 7. Angi ogenesis inhibiting nolecul e according

to any of the clainms 4 or 5, wherein the cancer is a

solid tunor. 8. A pharmaceutical conposition conprising

an angi ogenesi s inhibiting #bl ecul e according to any

of the clains 1 to 3 together with a suitable

gkei phghbgenast et nbtbdili nenhs]letoteusecasdang to any of the
medi canment. 45 9. A pharnmaceutical conposition

eQHRRESIiNgran, apgkegeneshs wohkbiiténg nol ecule
according to any of the clains 1 to 3 together with a

évi5@9E§5655595§@585§§rEheviekodéﬁgemﬁsviéer use as a
medi canent for the treatnment of cancer.

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

for use as a medicament.

Angiogenesis inhibiting molecule according to any of the

claims 1 to 3 for use in the therapy of cancer.

Angiogenesis inhibiting molecule according to any of the

claims 1 to 3 for use in the in vivo diagnosis of cancer.

Use of an angiogenesis inhibiting molecule according to any

of the claims 1 to 3 for the in vitro diagnosis of cancer.

Angilogenesis inhibiting molecule according to any of the

claims 4 or 5, wherein the cancer is a solid tumor.

A pharmaceutical composition comprising an angiogenesis
inhibiting molecule according to any of the claims 1 to 3
together with a suitable excipient, carrier or diluents, for

use as a medicament.



45
A pharmaceutical composition comprising an angiogenesis
inhibiting molecule according to any of the claims 1 to 3
together with a suitable excipient, carrier or diluents, for

use as a medicament for the treatment of cancer.



