; e3e484223D5d@, | 868T8\ WO 001 53749 - PCTI EP00102219 1 VASCULAR ADHESI ON
MOLECULES AND MODULATI ON OF TI3EIR FUNCTION | *(300001* The present
invention relates to the 5 identification of a new subfam |y of vascul ar
adhesi on nYOMSIdE and to the nodul ati on of the functi onPEFEPHERUINDI ecul es
for the treatnent of various diseases. ;Throughout enbryonic and early

post nat al devel opnent, endothelial cells proliferate and |10 differentiate

organt - tne. cndotho gy Sienescti o ks sevensds o oA

non-cycl i ng qui escent c hese pol ari ze s are linked to eaghnot her
by tight junctions and adherens 15 junctions to forma continuous |ayer of
cell's. The functions wghe theeRadotiRebhtlioh ayelate@nsbsthén t he mai nt enance of
ti ssue honeaqstasi.s, fibringlysis, ' ation, vasotonus, .and | eukocyte
transni gr g?ﬁ?ﬁ&k?lic?kﬁos% %tjr Sh &Pt g}slgg%glc%n?ér)cﬁ S&b’i%f/ %\é&f‘?%ont uni ng of the
20 expressi owlasdleneandnie ide odadatsPonofditec flostiPatdb|byiseal .
ISItgatlons il cas ebnEbanmd ;mﬁttn@ﬁerongiﬁumu_adhgs?pr ﬁng! ogenefls |
ead to a tenporary change .of .t n [ an unction, o esi on nol ecul es
on the vascul ar endotﬂgﬁgu A E.‘t%ﬁirgg?ggu??ési ?aﬁqé(SpSFF%?té hormeost asi s of

t he vessel . d&yedepmghhpl endethediali feléaserekidgressl agdncentrati on of

angi ogenim faGirerenthed tHOERS nRwsHibel FEs8r1ROR-H8YcCl i ng qui escent
endot heli al cell rolife m e _anaqi ic switch is

tQ atin n hel | h i ogeni
i nduced by severafsf Ialg%? sarllénc “@&?’H%ngggh-ﬁ aé%"ﬁ&e? ﬁﬁgnb%%vtt%‘ef act or
(EGF), vascurgotdeddnnefiebines dieh leedot igmobarrdeiruphd &@mMsts basi c
fibroblast goOWdh-tet ohg (R EFcerdneelUBD! THesd @19 rhaeh0te]TdNRre AS a
result, endoltig_ﬁg&idal ocel L g@heelg(ib}t itn h\éessrellé. dnesgra%\%ﬁ éﬁe extracel | ul ar
matri x ( ECM | 1Pa88°F h@- & routdrng 357 ¢ a2 h PR 2%8s t o
vascul ar i Fatiwetdonsufer Sormua i rptimacafglayeniaf ssildsh The pattern of
endot hel | al ool e b o A el et S 01 53749
endot heli1al cells wt . O I * X ~
PCTI EP00/ 02719+ S35 S+ ggﬁ% G n%ér%‘&é’%%gf%gafg'ﬁnﬁtlé’a%ﬁn expressi on, an
adhesi on nol eeagud atieni cHasgtomien @dchdeukpcres |trangmagirahionn &dMdi ti on,

the angi ogentKe saNigrperdlili &8e ' cddtrdinklapyas Of dhd esR@Rgeodf tie@dot hel i um
|-eadi ng t£) an S eabsn%rnm'élll dn]'cg(raa 1img.)q:i%‘n I efulégﬁ%t es, Lol rd t8he tunors.
Nor mal | y, ?eu’f&’%ﬁ oS eRtFavasate from the %Jdorby (fﬁéltll ﬁg to and
m grating through end@akbplegicahasicuntdrag sneh i dmilammanidRi st ep
ool on pelie ey Ssthatus 4% scingonl AT, T S A Y
sel 2cti ns ha%%m%%%arfysi%’ﬁﬁlg{aogget%%v\%‘}“e‘b%ttﬂ g{@d_u %iodloﬁ?r gétg{}eﬁ POn of these
adhesi on nol Bele@siempry Epee¥anculpinesivatibeming and dhicuresylbgol®d i nvasi on
by cytotoxsCaltered homeostasis of the vessel. As an example, tumors

increase the local concentration of angiogenic factors

which induces a switch from non-cycling quiescent

endothelial cells to proliferating endothelium. The

angiogenic switch is induced by several factors including

30 IL-8, epidermal growth factor ({(EGF), vascular endothelial

growth factor (VEGF), soluble VCAM-1l, basic fibroblast

growth factor (bFGF), and tumor necrosis factor (TNF). As

a result, endothelial cells of existing vessels degrade

the extracellular matrix (ECM) and invade the surrounding

35 tissue, which leads to vascularization of tumors.
During the angiogenic switch the pattern of
endothelial gene expression is modified. For example,
treatment of endothelial cells with bFGF or TNFa results

I
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15 cells of the imune system . It is the object of the present invention
to search for new adhesi on proteins of the Inmunogl obulin Superfamly (lg
Sf), which are transcriptionally regulated in endotheliumunder the

i nfl uence WP®EHA?s. 20 It is a further object of the i nVEHEPUA2AY define
nol ecul es derived fromthe new adhesionr proteins for use in the treatnent
of various indications, such as for exanple tunors and inflamation. In the
research thdtn laedouwfohd inawase 28 wfyehntesrian expyessient an nmuri ne nodel

was used forgdieiicdenbiliend igpiakateanssrémicteaqyhateth during the
coculture of an endothelia nmel.anoma _cells,, To restrict the |

cell lipne with
screeni ng stTEEgYPo Hh%‘ic?]o%%l &g‘ﬁl BRITPITHE PYLEFD BHEdSSopr oach of
RNA di spl ay tter ned13GmaTarygetepobiskfl of eatdethedliispl dpadias wewal oped. The
nozfellgydofs tmmt hf hggrgtﬁ&{Asaaas Flié{ﬁﬁtgbggésr@&!{z&%tg@_ thgotse of Ionly _otne _
set of degenera rimers. Wi e denopstrated. in the exanples, it was
surpri si ngl cfrd‘l?ﬁgyghg?u%ﬂ?%tqsefd%rﬁgagﬁ'f?i%Oé'htt pB!l:LP?TSEWy. 35 More
speci fi cal | ygdhrarimigakbyad@dgeigradtieod phraegl dndottied ipmesBmsease t he | evel

of degener acyediaReheeshcEP4Eh anthARGLBhf fAs s f@LEBiRboDEddTErs Wi thin
one set), designed to target, t he conserve }ghe uences WO 00/ 53749 - ~

PCT/ EP00/ 02239 8F %108 d TP REFHE A G rETHECS % SypRBERELLEre used to
drive thel®Poddimmrizse mChacnleeacti on (PCR) based Targeted Differential

560665 . 5 Based on (h s prnd T nged (RRdincitin Yol M, 8 o the

- : , [ i ndi i pv [ Vi

speci fic i dePtF9CRE E}ﬁvﬁfbﬁ??fsg%é"ﬁ’t Eq) P9 ‘%‘ﬁ?lé*‘sﬁgléﬁteaxx-%ﬁ[ﬁ?%s

conpri si ng theguistioh DEf thesntddilesdopphayeRelesy s@ayTrapsesemt imn PCR, in
whi ch one sepe@aant by WHiGh CAEHLELILY 30T ezta%ﬁclo specific
for the tﬁget erggf |t'§ used. One éJor limtation of the conventional RNA
di splay s a‘f%]ggsi the Fﬁ'&'&n%fsyé%agi'fi city of the nethod. In the aimto

i ncrease this specifiditjg the dhjiesrit ofsthe predentsdavenhtion w her adhesion
nol ecul es usgé fagang’ akGda@hdSES protledhgebt Nthd NGmReBYeBsEEI£NCOdi ng
nol ecul es wi §h da |3§| ngﬂas vi%}hachl eved b .tf}le al ;gnrrent of C~ domains.
of several |g"R¥* i on9 cdHER 348 FRane i8at¥on of a linear

ami no-aci d coegelmissi isuendohbiehigin hadeysthe nenflasinee offarunerpating to the
CZ 20 domgpn structurgr Ye( RS eheX-ojScht ¥2-Ghe liinantRbs general sense,
this appr oaca gan al so bg usgdrl ne%&% sef%{%h for ‘{Lther se%ugnces in which
the reverse PPatt 1967 0F°0RE" Y S ot EhB ot EJuBAP “Eb M ensus
sequences i sfosewse drdédeghreaenentyafe varddupr indveationg, 26uthras
differential £i sptaiplel RQuBRE NS alduRehatheni dentification of a
transcript) downregul ated.in_endothelial cells by confluency in the
presence of nel anoma ?)[lr‘ g’a‘FcFﬁ%ﬁ%ﬂg}aﬁh&t ‘Cl('ﬁg E?)l\%‘ec&’cﬁ?&epgr a new nol ecul e
of the |g2Sfigventidn wrusHRerinenzalymyurineangdel wammssds fpantlde CRAM 1 for
"Confl uency Reght ot BshtAYRESEODridd BEHS' refliBatSC aiiridRS€hbpEbon of a
structurally related molegule., JAM, il g3ted, |0, I atikogyte Lipnsm gration,
suggest ed t hé &xXi 5T enicé of "a riew an‘ﬁy of *AGhESTHA oY ecdl 8571 R whi ch 35
JAM and CRAMI'? westridie theossrgpeing stgadsoy tonpdhesion WolRCELEs dat abases
furthernmore gkl eMedid g, ClaOReRJabrddMMoE, RAAL Bissh pHemeal this nol ecul ar

fam |y, Fhg 1rahoveed i ARICERE: SOV SE0NANGES SDGOMLN% Copl 1 and CRAM VO

novelty of the modified display technique resides in the
use of only one set of degenerated primers. As will be
demonstrated in the examples, it was surprisingly found
that this leads to sufficient specificity.

35 More specifically, partially degenerated
primers (in the present case the level of degeneracy is
between 2048 and 4096 different forms of primers within
one set), designed to target the conserved sequences



4 PCTI EPO0O/ 02219 2 proteins. In this application the names JAM and JAM 1,
CRAM1 and JAM2 as well as CRAM 2 and JAM 3 are used interchangeably. The
corrparatlve ti ssue distribution of the 5 transcripts encoding JAM CRAM 1
and CRAM 2WEHWREEM? a preferential expression of these nol REHER/Q229

endot helial and epithelial conpartnentsg suggesting a role in the

mai nt enance of cell-cell contacts. These cell-cell interactions of

qui escent enfintndelinakheel? sdomeginisaiod TheS Onandsasl aerpevsedtidity, the cell

cycle, and t eet&'ﬁgcazswy&éwafa%l ﬁaaaﬂmswm%asgaafaygééea To further
el uci dat e th unctl Qn and the i nt t.hree

ol ecul ar appridedsnhdal uletPlap 494 18Hé/ ?%Wmlt? FfDF BLUMRR were 15
constructed tueessi)stEurg 0f Fhrupdlag 24nd 6EARééEled G een Fl uorescent Protein
(EGFP) seqylences fused;kqdosotni Eflaelagn?ﬁ@rﬂ%n*aq d £8mﬁ (CRAM 1,

CRAM 2 or JAM(sunmarlze In F%rﬁj ergtrans ecte |ntoc a‘lnes t he
EGFP fusi on PRt tferofheraReql 1JiRMtI1 CERTF YA 9fn d3fEeeent £243Y cont act s,
confirm ng cexmtesseld DNAsSsequémmd epmprisheg celd wsel bfconmuni cation. I n
contrast, CRAM g Ma% id8" B4 C%ﬁg,iygéi;&sﬂ lwsﬁgc dél%% eekl SHI{RGS Moreover,

the sol ubl e construct. of | ocke ns n ial m gration of
| eukocyt es | PP%i TSt CtwRerEadl Ly MpISO™R WFE Vs ‘-’&r‘?l"-‘ﬁ1 RELBERRI ef fect.

Al toget herg shesefiregiokt shsuggesttedyemecdst naedr e alajblri s new subfam |y of
adhesi on nol e I 9t SNance naf C d the
function of Pﬁgiﬁcdlg?h%:%l SIH@ iy Bg)sr%l gﬁﬁ &Iie%elé}msglg%%éf{he pr esent

i nvention 30tPf kAdeSk §Peﬁé§vl¥rh%§ﬁs°fofth@oﬁﬁ?@?%cﬂ’h&%é%‘a@| ndi cati ons

| i ke chroni cinaféasarathienspadifiviry dehel dprentows tim thagenssabeised on CRAM
pol ypept i desfoﬁ/bé@rréx“ a%’é’shSH' ﬁéleédl%s%%%ﬁ”&eééh’ﬁﬂée ”p&?bé&ﬁs to a

pol ypeptide 1n isolated formbelonging to a 3 e human

| rrunogl obell FATSEES &S FEIAPCES pﬁﬂiﬂi’é‘ﬁ‘ﬁl nelesivips é(’tlt Sst 70% sequence
honol ogy w t BohdtinauniTidsaend aehievst yf theheablgnmntCafl ICyedmaikesgul at ed
Adhesi on Ml g ugg‘;ellalorIgZS@CQé%;lgg e VAL b S et ed WO 001 53749 -
PCT/ EPOO/ 02213 B&% per_ and secaond royw, respectively. Figures 4 sad
5 show t he aFAgRER: °é'rrP o aatiRed e A IRsAGRR nC ?ﬂ)%)%bgquMZ (CRAM 1) and
JAM 3 ( CRAM Ehrrowstied ithel yysThin<RAM iguley pept i cixsatfiogndo shehe, human or 5
ani mal bogy @bfialR diGhitthie 0YOMROES RS -SRI 0T 885E Ofiot s upr egul at ed

in cells that are grow ng scl ose erein axe 1wo new .murine pol ypeptides
that are nmenHERET™f IFHSE: f&gﬂF’yaPB’é GR1t RESS R SRES iif¥ &Pfati on of these
pol ypept i des setbeh fidk neear seqhetbes fiamiwhicbanheereverdd fi ed by wel | known
means such ag, BEEy 2 €195 P Rhkdbzahbpd &“mebgré‘{-é ntC RISEHAGLI Vity oOf

anti bodi es. The sequence | nformation can elther the am no acl Q sequence
or the nucl eﬁfﬂﬂﬁng%ﬁd&d’éeé‘néﬁ’dpﬁ@li% tt}}ﬁa d&ﬁreﬁﬁr%%‘?% RIERsEFcESeRbre in
particul arps tfhe dnfEeteroniatlhdgspéhates to a correspondi ng pol ypeptide in

humans, conprising ° W%t@o@alﬂ@w@d“ﬂma aeleft SEOUONGS & @epicted in Fig

0,
6B or an am o aglLe: SeIENGEHheed B dRRRh194 NI LIRS

confluency in the presence of melanoma or carcinoma
cells. The cDNA coded for a new molecule of the Ig Sf

30 with unusual structural features, and was named CRAM-1
for "Confluency Regulated Adhesion Molecule"., The recent
description of a structurally related molecule, JAM,
implicated in leukocyte transmigration, suggested the
existence of a new family of adhesion molecules in which

35 JAM and CRAM-1 were the prototypes. Sequence comparison
with EST databases furthermore allowed the cloning of
CRAM-2, a third member of this molecular family. Fig 1
shows the murine cDNA sequences encoding CRAM-1 and CRAM-



20 thereto. In addition to using the sequence information of the two CRAM

proteins disclosed herein for identifying other menmbers of the fam'ly in

ot her spec e humans, the two proteins and their ng famly
25 rrenbers rqlsyf‘éo be used for the preparation of deri vg ’ﬁ%‘f%& P such
as anti bodi es directed agai nst the (poldy)peptides of the invention, or

reconbi nant equi val ents_of the prqteins, opti onaIIy n sol ubl e form or
pept i des corpiXStRINgt F’éa"sl't‘lﬁ)fr%tp(i Faf'i%n hAPEEIIAY RGuERES of the

pol ypept i desCRABU+1t abHeJpir 2 saofwatllie aganCRAM e i ahds d@MeAcarareseaspeci al |y the
extracel | ul ay, q@;agg yg;i and the rrenbrane pI‘OXI mal cytopl asm c sequence:,
A- LY, A - [R Sl | - dition to anti bodi es and
(pol y) peptide 35 type H@r??&?ﬁf’éswet ﬁésPHQeﬁ‘?‘iﬁ?‘ tdgnref A& to poly- or

ol i gonucl ebtixkessdrdptegeacséine i, t FaAMehcatd CRAMcAnpheved pol ypepti de or
part thereof, ai.cheRghyBe Pg{fégsel&e%faehaae%of&ﬁe%egueeﬁ&oémlaS at | east
70% WO 00/%3749 - PCT/ 0/ 02219 honol ogous to the am no aci d sequence
of the CRAMANGERIRRGEI 2, GOBPHINEN LS SPPgeRH IR A rRLeMbRet % parti cul ar,

t he i nventi ameireleatamset of noel katelde congaensesThdmt cald-aell | east 70%
preferably ajp{ i8Q% oevaelé)g@&er ehhxtﬁéléa ecaeatlsi*gé%ufyéé el erably

essenti al | 100% onol o ous L ﬂﬁ ence as depicted in
Fig. 6. S hvi‘ﬁﬂ‘&laroPe‘G egbh Jct'r5é'ot‘:|h(?e§e ch%}e'eﬁé‘ﬁlpFEeb eRFRCHT® DNA and
can be pri netsangwighesioanacsess erfddbheldal | Walll such nol ecul es can be
used for nodul ating the EHQEL&P%lQIch’%@eOEhQ'P&’rlcnq%l}’gﬁ?t tdes found in the

human or ani pal bady or nosi_.s. Angi ogenesi s I n fox exanple tunors
can be i nhi b+’?‘e?f%atyh°§nFPBoB]i”é EFULER. bR TRIGFUETT PREPRFYYy 1

nol ecul es f owageldesi.b&ar thgsthedmwrparllypmpleciﬂses Weeeant i bodi es can act
on their Qaﬂﬂc&&s@ﬂfet@e eeuekgellﬁgf A &qagnegsca%&%ﬁ&%@daéré&%' ns,

radi oactive | | ugr escent bel s, photo-activatabl e:

, _enz
| abel s, but % g%rqq;qqtp(ggBﬁggn &%ﬁ"ﬁs S o 4 &BePedCiPt%odi es are
particul arl yosa tresmbe sner bbheddf@ngmcmi ICRAMs &, oCRAMI2 axt UBMdi es, i.e. they

can be utilizggyhriReRle aigi Qgerw.}gns t'an@fQé@éM r!ithtoU%Q'.‘Ll ii‘né‘é’d' tion,
anti bodi es cougl ed to taqgxins o ra |%act|ve nol Cgcu es can. be_used to

speci fi cal | y*Re | FCER ft‘ﬂ‘?emf‘uﬁﬁ? RAN-By2RAr g ilvgatdZefel® gr owi ng)
vessel s i 20t bell vrakl cEntamssf oumifntﬁmm;;CEAhblgp@E nileseumedeweles not
detected in ghecpordmly -%i@uhéﬁﬁﬁc@&q%t TAr cbyRhat i eramod hg high
endot hel i al Vggglﬁfﬁgf}Idgnggghuteégan he cgll surface. Moreover,

the soluble construct of CRAM-1 blocked transendothelial

migration of leukocytes in vitro, whereas soluble JAM

25 showed only marginal effect. Altogether, these results
suggested a central role of this new subfamily of
adhesion molecules in the maintenance of vascular
integrity and the function of the endothelial layer.

Based on these findings the present invention

30 provides for new means of counteracting medical
indications like chronic inflammation and tumor
development with reagents based on CRAM polypeptides.

More in particular, the present invention
relates to a polypeptide in isolated form belonging to a

35 subfamily of the human Immunoglobulin Superfamily, which
polypeptide shows at least 70% sequence homology with the
amino acid sequence of the murine Confluency Regulated
Adhesion Molecules 1 or 2 (CRBM-1 or CRAM-2) as depicted



30 as |l ynph nodes and Peyer's patches. The advantage thereof is that the
targeting of for exanple anti-CRAM anti bodi es can be highly specific to for
exanpl e tunor cells thus avoi ding undesirabl e side-effects. Mreover, the
(pol y) pept W53y al'so bind the 35 nol ecul e on angi ogenPETHEBWLRLY and by
that stinulate or inhibit angi ogenesisg Sol ubl e (poly)peptide having
essentially the sane am no aci d sequence as the CRAM pol ypepti des can be
WO 00/ 53749in PG/ ERPER 21 deusrd idw t hespeeatiwely . dfiguridsaqmat i on

reactions of,, h§ ¥ﬁ‘<§\9%ﬁ agqgﬁ% Skiéﬁﬂar&itrto""%%iﬁw eg%‘e Ldifg to the
i nvention t A3 he transendothellal _m gration of "TeukoCcytes can be

i'nhi bi t ed byroSerRAIAM=2 PEBAML) 5ap8 ndRN vhalCRAM-Rhodr espegfaiviedy -CRAM Z. Thi s
and sim | ar nol ecul estigarcrave peflgpepbidars fbund GUetRd WimaH ol ate an

i mmunvl ogi.cal .reacfion ch f.ou i 0 infl Lon.,.the specific

expr essi on c?fmf“ﬁg Er)r%‘? c% % mc?%?(\?ggcg ?ar&iﬂzée néagggli@\'/sc%@vj vo which are
speci al | zed s¥pregsigaphd YREETMIGESE | R WP FesRGr ae sg¥oMing.i ng ef fect of
CRAM on | ynphocyte m gigdiddedheyastlhrs fuF MRabnbiiyxe This effect can

t hereof be due_to the podul.atiaon ecul narnally involved in the

seal i ng of tpﬁgiygg Eﬁ & '%gad: fé%AR}g&P%AﬁﬁﬁfA%fmb{'ﬁ%A@aVé Cidherin). 15
Thi s fi ndi nghes seauenasi tnfymagipar chpphetatidnpeptidae ¢hvamti on i nvol vi ng
thle relgullaoE imylmb@Esi Btgﬁﬁ@dﬁmﬁu ahnj Bacidans fieadel welil naqdv_ﬁﬁbogbi nant CRAM
nmol ecul es (poly)peptjdes the invention, .or nonoclonal. antibodi es agai nst
crRAM 1. 20" eﬁ)r‘\%si B E‘:ﬁhl\f%n’?él odi €5 Siéggré Jézoarble‘mus?gdgbg BHRERT S8 - cel |

i nt er act i onFHoPsgesathyier|ek anthipsdieads to di sorgani zati on of

intercel lular cont acftﬁhm@c_fuea}ro@ ﬂﬁfBﬁhét{idﬁCﬁﬂ:r{%@ EoenéRecharri er fu_ncfti on
of bl ood Vesa%n%.ln%ﬁ aI?hsséégﬁ‘é’A&g oPP¥n ePHéfQoél%fé gé%rgﬁéﬁgeté‘ﬁ SPiRET meabi ity
of growing vessels T0 rncrease the delrvery of drugs to Sites, Such as
growi ng t¥moe apdse- aehdtFeAHeFer us, etc. The di sorgani zation of

intercel lul ar cont act Hopayih hemefiengabe thedidvertlionkthtie gevalezpment of
tunmor cells heari ' . Loms 3 S originating
from vascul at%b %né%gﬁépﬁaﬁ?hﬁe@c}r@%gﬁlagl ?/H% oW %’g g&ﬁ‘é?%%%{;%. Fox

di agnosi s uskSsentigd liraghe cdiminghacdd gREVeReR &8 1ePisksd br FipdRed

ol i gonucl eotdflesm Eahoakeis osg iRt 8hytt Ostde 1R D RemeTDdILUNd in
tthe 35 enii(pt,{}reel ieq:l cells expressing the CRAM protein(s). The present
invention W e further illustrated in the follow ng exanple in which
reference is nmade to ZReaddtbiPurip Hgingathagseausinge dnarmatignm 00/ 53749 -
RCTI EPOO/ 02248 thditgol cRMIr pAct Sil¥AdS 8glienee e Fort RaefR iInaind CRAM 2

proteins. nuCRAM Jn%%fguggl Qﬁfdfml?:w?k)}&%f%feﬁ% s?[gH%nced_ usi ng Sp6'
and T7 prinmers. nmu was obtal néed as one fromEST library (Ac:
humans, the two proteins and their corresponding family
25 members can also be used for the preparation of derived
molecules, such as antibodies directed against the
(poly)peptides of the invention, or recombinant
equivalents of the proteins, optionally in soluble form,
or peptides comprising at least part of the amino acid
30 sequence of the polypeptides. Suitable parts of the amino
acid sequence are especially the extracellular domains:
VC,, and the membrane proximal cytoplasmic sequence:
A-1Y,Q]-[R,S8]-I[R,K]-G~[C,Y]-F.
In addition to antibodies and (poly)peptide
35 type derivatives, the invention also relates to poly- or
oligonucleotides having a sequence that encodes a
complete polypeptide or part thereof, which polypeptide
has an amino acid sequence that is at least 70%



5 AA690843 and WB0145) and was sequenced in the pT7T3-DPac vector using T7
and T3 prinmers. Fig 2: Schematic representation of the nolecular tools used

in the exa , e structure and inportant residues of mly are
depi cted |%'ﬁ”é”3%g upper top panel. The stars represent %E@Egﬁ’ é%llgve

phosphorylation sites in the cytoplasme part of the three nol ecules. The
second canoni cal Cys residue of the C2 domain is mssing in the JAM
sequence. Dildmylagoushtaethe aminecakcad seauengsy efehihedCRAMowasi th the 15

polsmlon anded A f%@@gﬂﬂb%@%&@&%goﬁewﬂl.{w lM%Jx@niﬁ' gugﬁti&ﬂratr,ﬁf the

mol ecul es orjginating.from or sequengces, are shown in

whi te backgr dl.“"ﬁ"‘gl@?‘ ﬂ?fﬁ%ﬁe@%c&ﬁﬁﬁ?é e@“&ﬁ%\ﬁflgﬁ?ﬁ fF &5
sequences. Gogsstard@¥i, npreferablas ajadkhedt 20% Fimpre pAREghally ddet ween nuri ne
and human 5 {RANM Do Abal - pFéfkabl14 k8BARALa DR WS AURbIEGAN daunan
CRAM 2 (JAM 3% ﬁiﬁ{‘% 6, Ngu%ﬂgc aci d seguenc of human M1 25 (upper
panel ), conptet &5 Ac oy RSRERSF RENSFP 1% Aiddl % panel ), and
partial amino acid se§uehceoby- mmwid iGRAM:ReotHidps7 maYafget exhutilfef er ent i al

di spl ay usi nge dagensr ahRdapai 881 e EAimedC! SRidE 30448BRSS Mia PCR 30
prinmers encodi ng the sequences present in C2 I g domains are shown. Two
primers encolEt he sane sequence due to the codons encodi ng Ser residue.

The | evel 1@f degener adyli suddIlEdulese ganf be nesddbforhmogulateirsgy encodi ng

YRCXAS and 2048 #3{d¥dnobst fike Bifinal( Bblyd&s: tHesPlrdunafl i35 kadi oacti ve
PCR product s, obt ai ned W|tt11 %h YYCXASL priners is shown. The | anes
correspond t BTHE U SHHI9o O%f:F?E) SFuEE2PRRSHir cDNA obt ai ned from t he

t-end endothelial cel Angingep¢aire in dod) exahpl B16mmisanenabeel | WO
?01537|4i9 g P.G[ﬁﬁ&’p&{&wela antmg?c}]:(ésane:heyﬁaanos? td!a%tdﬁg'sgghR}gé@:iar@E \Ne?n the
wo ce nes, (centr ane) . e arr [ at es , product o

i nt er est ?)Jt:')t ﬁ?%écdue%so%%oﬁﬁaﬁtﬁ%atreﬂ’gt ggﬁsgmtp%ﬁfﬁ'laﬁﬁer&%ﬂ culture -
condi tion. 5aftgpsligsAcapuaieoeh deedind cwadatedamengoapilddseguence of

ﬁogf I Uﬁngy RSEH&@}M&SflS%‘,O?pMLaﬁELHCgCiEas( CBéMn%actqu-la_EaQsput at \é)e

ydr ophobi ¢ nal pepti irst). a Lans r.ane regi.on cond) are
under | i ned. ?’:L‘ga’fﬁ‘g l&?’?&:SSy?Ié%X"@R:l i llé‘ge?gt rq*}?} u'ta)c,glwté%éf%es 10
likely to folabelsullditdalisontis liperimess) cghds See¥<Thr/ Tyr resi dues of

possi bl e phosphoryl at iR $hbesed khthbodiesi Bdé Ggdathculr1t r uct ural nodel
for murine CRAL [ i n el l.ul ar. _pat.t oW .n YH apnd_a C2 like Ig
domain with F%Nt%%f%?élo\%e tﬂ-effyl%égg %b/ccélssﬁ gffi. t(_‘)Irie safr%t'_‘els O%f SThé'?‘a‘rrow poi nts
to the regi ofhedrerR & MEidhsedate | kdared ayghegenesiPprinmar STEWMITXAS]) used
in the Target@aglobl }‘i:eraaiaiitab%ﬁ §1_§>t£ﬁ)bc3_.ireis? caup_jﬁa/l A hsasg CRAM gomélri nE
protein sequence alignment. i dent,i cal_ r.esidues ar.e hoxed. ' ac
Dhd the homofA0sgact o4 dhasohtss s oot by HRetbatdi Sibloc i £y 1o sew

bet ween CRAMEReamem@RAvom wi Ebd b deyieteir TpANMENHo CRreV (Brawd n33% bet ween JAM
and CRAM 2; t/beseespiRctdnee thasel ogi es are 52% 52% and 49% The gaps are

Shomn oy rshes | A UEIEtRe JUF SA0RLGRk R ABING VRl 5kt (s
detected in the normal wvasculature except for lymphatics
and the high endothelial venules in lymphoid organs such

30 as lymph nodes and Peyer's patches. The advantage thereof
is that the targeting of for example anti-CRAM antibodies
can be highly specific to for example tumor cells thus
avoiding undesirable side-effects.

Moreover, the (poly)peptides may also bind the

35 molecule on angiogenic vessels and by that stimulate or
inhibit angiogenesis.

Soluble (poly)peptide having essentially the
same amino acid sequence as the CRAM polypeptides can be



Fig 10: Expression of transcripts encoding JAM CRAM 1 and CRAM 2 detected
by RT-PCR in different lines (A or detected by Northern blot in various
ti ssues (B%v g RT-PCR i s achieved on cDNA originating from

endot hel i aYOO¥F¥¥ i ne treated by TNF (lanes 2 and 11 cor PE?’EBW@’%‘% TNF
treated t-end) or not treated (lanes 3,74, 6, 7, 9, 12 correspond to
b-end. 5, e-end.2, t-end V+' L-, t-end V1"L++, THE and t-end, respectively)
Lanes 5 and d$e35rcaheespeatment tdfe imfdemmaeion |tepetsiBh6 Ofretlmona) and

KLNt2gSI (c?r %{glmfy)ar E%H%tﬁeﬁﬂﬁdli_ ESRORGS tfeuhaea&e%}dlm@n%owiedf t hygn'AK/l
epithelial ce i ne an osjtive control for

CRAM 1 and Cﬁk‘ﬁﬁrﬁtlm\/\g{@ é§94‘§ran55€é°%56gfﬁgﬂ’§9%lgﬁp9&fi cations on the
pl asni ds conteukvaiyesheavl baethiciiNaed bR) sCRAMof ddi2Bgr aph of P' a probe

hybri di zat i o4 Q- TEHEIE JhipibBgL & bl nsEheRmobesmsse%nh%lﬁﬁm
‘hybridi zation are jndicate i %lrldlzat 5 signals for JAM and

CRAM 1 are d‘é?%%‘f‘é]uesatcaﬁhégﬁif‘2£°6‘? §O19UeAMOF ShdMYAREG an
| ocal i zat i onitwumstadildadhedackidn cpidh @entfachs. ik\ idfitammatcybochemn stry 10

was performed on par afﬂrmg debyfe dipedsidE el L i sdAM 2 (a) or
anti-JAM1 (b) anti bodi c {D r?ows j nd |caste t he spee\géf]‘lréccaptgca i zation of the

proteins to ¥aPFLLARy |© ﬁ’tﬁétg %a’r——‘1%90’ﬂhlg Juevspasdepiesf Hnd
JAM 1- EGFPO ( tymplwaere m1|gmb6¢uhe3rgmse fIpee Bbttahlatidy led€aktzefl to cel |

contacts bet pReR &f anR ecei Sat e oenwagba?ﬁ ﬂ%@éplgegoﬁb' nant
pr ot ei ns was ot og%eerved ween tra£ and transtected cells
(ar r owhead) . TBaF, e CEM°E € ﬁﬁﬁﬂ%p‘?ee Bﬁ ‘B‘? wmpPfer surface

bi oti nyl ati omobécTHES gnpweAdli ahvelied . lrQGthAnlseaPE@\Mﬂ ltdwee 1) and

anti - JtAM 1I (IVQQEu]?%r add n@mslweéw&et d :@mt E@%wm ém%?hévg C?lnt rols
respectively e j mmynoprec|pitation w anti pody (Iane
3). Mol ec&PaFLG\E éﬁ’?‘?’éﬁ &5 %‘Fcégiﬂs o%nc‘lf [REhEr g APP ﬁ’atﬁﬁ’nfn(? r&Bfpitation of
EGFP reconbi Aamenpiot eéimxliviog 28e GHuladricheof eiincetdrsiothetlialAM 2 (| anes
gl O?I nsl) at 23 P&é%%gél‘ %ﬂyeﬁn )ef:%\ge%&ﬂgaﬁ%SEMW%%wllt EtGle:Pt ?Ieanes
3 and 4), B’ﬂiﬁ'& ’F&ﬁ é‘% &hg bﬂﬁe%ﬁlq(r}'ar‘?%’f 5‘8?889‘@%3 AQtroodppfecul ar
wei ght s axe lagdnnateCRMrBO the right. Fig 12: Mgration of splenocytes

across nong| ayers of TieARAVAhALiBAEEdBdOMRSe b Gda L PEBER OF
absence of the hr ee_endot hel i.omas mrﬁge%d w | d-type

t.end.i, or FE& n?§51‘ftred??§fté'8f‘8dlw FFoYHe Santotf mfEa% teRAM 1 or
CRAM 2. Two mdsorbenatatinr lfdiinseweekbluksnt awntect s hehickalsita ty to affect

transm grati %mﬁlﬁf PEqitrds 00t Bk abal &Gk RREEE gRabs anltddpdi es di rect ed
agai nst nurine 0Q1 53749 - 02219 1 13: CRAM 1

regul ation i ﬁ’%saﬁ&ﬁ orﬁhjoﬁf efigy. P erh‘és%cgrﬁ° &ﬁﬁﬁ???%ltlrr% PCR is driven
usi ng a ni26 glerperbbi sty peliddavingr vePFTlarkd tinereRa®t the BAsiveTye PCR

reactions ar g ta&ugg eolszt/e@geheaeagegrm& tmw?dp&éhneiéu@amm
brom de. Lane L es ond_to. g;ﬁ confl uency

respectively. StErMaKSF 5i Fgéﬁm‘&l?rh qfne‘nfﬁﬁg/ejc[ FUency (lane 1) is
observed. Theloculapusemennmetmﬁ?r@f behused dor Halackl tbel develemment-end. | and

TME) on thei rooWamek BeXes Médhnl0 chBeahtiden Calichl hRCaKENowdD i

| ndi cat ed. 30 (tumors originating from vascular endothelium) or some

rapidly growing carcinomas.

For diagnosis use can be made of labeled
antibodies but algo of labeled oligonucleotides that are
complementary to the CRAM DNA or mRNA found in the

35 endothelial cells expressing the CRAM protein{(s).

The present invention will be further
illustrated in the following example in which reference
is made to the accompanying drawing, which show:



Fig 14: Northern blot analysis of JAM2 (a), JAM1 (b) or f~-actin (c)
transcripts in nouse tissues. Results on enbryonic poet-coitum (pc) and
adul t nRNA“R{(ﬁgg;gti ons are shown. The sizes of the hybridizati0ne15
signals are 1ndicated on the right. Fig 15: | nmunohi stol ogical anal ysis of
JAM2, JAM1, ZO1 and PECAM expressior? Serial sections of kidney (a-d) or

sections from nesenterj,c h_node -1) were stained wih ti-JAM 2 (a,
e, i), anti-JAM1 (b, ;‘"f‘,g %%‘fl‘é%t‘ing“g‘osziq‘(‘%‘}ceg,e B hankhe Gl (d, h, 1)
anti bodi es. #adICRAf-2eprotepnet UNERMaldwae- subehwhed in peP¥Acquired with
identical sefténgs ¥ seRBehEll iG] Gpel AMA 2T XK REYsQNmEBrRAMAPt hel i al
cells. A Cyt Of|(§8l’l.ﬁetdl’l C gﬂ?&%(sclfg of AM%STJ%L aﬂg PECAM 25

expressi on oWPRrUTIHEC AP i TSP CERY. PO e B PF Yarl€TME) or squanous
carci nona BehR690643 @KIANWE0535) Drrxhaxdspsefiiérsed aigy ddenpTIH2-PRarat i ve

control s obtgbpes WdihgaR7aRhl besypdinfeet ed agai nst CD4. B
Cytof luorinetric anal i sol ated endot helial cells.

ais of J@M on freshlg
30 I ndicated organs g i sSERFIRRAF HPPEGP PR ML/ é"g‘ﬁse di gesti on,
stained wit hm@_ldzd\clamll:,ood:smsadndirartthe m@ler Eiret isthAptbrasanddi cat ed.
Hi st ogram pr ghbbesae@sqbhiabnes te Gl Bameifoiheldd)i tekl 1Ropwd ati on
positive for D |Ac- LDLPI‘—?‘%‘FB- Zﬁﬁand CD31 %FL- 3%1. %ﬂqatl ve .controls were 35
obt ai ned B§ BRPEY i TP B8 Sori AP ySTAtHS TSRAPASEE 0WRE PUYRtIRR 2. Fig 17: (A):
JAM 2- EGFP | pbaspratylat idur shgeeeln -tde Icytonlaenid grantt iednth&i ngl e
f1 uorescencerpiét Uiecul VR . 08h834d@na RGhoERPEA! 0224 Sl dier §£Cohd ect ed
every 3 mn fﬁ?r 1 hour, duri ng t he n%'gol er formati nf%f CHO cel |l s
transfected Wt ACIRN 2AEERBESIBI U P SH A PRFUSHCR | ?Pg‘ f&SPFrst 18 min are
shown. At tirbiferistmeyliesidesdanei ¥gpuarenthdebelew |with whesent on the
5 'A ﬁ/i g- EétF %glt %s%tié@wﬁfmft%% B\éﬂroxl@ﬂlicl lreshageélt &bEtHéWEfjfs%gcal I Eatl on of
- 0.l he r C -ce cont act . ; -

cal | 2t | onSAFEEr VRKM @G PeAPP SRR aRCZIEeR R R A A ALY (R
arr owheads hPghFRHt2 tdRguensssante phvas daswhite backarawad.2- EGFP. El apsed
tinme is indicated on tgigy pi:ChlLgEmeralof LRAM- 1 Fhfq 18iaMAMagigXPr essi on
decr eases pa[aacgl | ul ar Rer abi l'i t%'ié l)c: 'Z%r ageléullpa% perneability was
eval uat ed by Er Cf?%‘ietr}_ar?'dl Fpasfné A SEEHoR 1%? Shsfected CHO cel |
monol ayer €9 CHO cel | s Rigdsf dddigament fberpeefhwntme)anst hymeh t he i ndi cat ed
EGFP fusi on pramein(faMM)l or JAM 2). Transfection of JAM 2- EG-P or
JAM 1- EGFP in CHO cel Iﬂs | %d é&.ansi ni fitcant tqlgggeéasgné r}lutr)n%;lacel | ul ar
perneability (57. 8%/-4‘?99 nd 787895 l?f 6 20 respectivel'y, p<0.0001),
wher eas tran§R8Y¥tRohTAM-3PDac did not significantly affect the paracellular
permeabi ity (100. 4% /p¥g 4: PEO1E8d QciRamdubhcvese NidtRIdrA®d1t O
nontransf ggt 91%95'9 S%léf’), Itz:loglp}gte-r%ﬂ% Iargdoge&@%gé %q:%ugné}l and

CRAM-1 (middle panel), and partial amino acid sequence of

human CRAM-2.

Fig 7: Targeted differential display using
degenerated primers. (A): Nucleotide sequences of PCR
30 primers encoding the sequences present in C2 Ig domains

are shown. Two primers encode the same sequence due to

the codons encoding Ser residue. The level of degeneracy

is 4096 different forms for the primers encoding YRCXAS

and 2048 forms for the others. (B): The display of

35 radioactive PCR products obtained with the YYCXAS1

primers is shown. The lanes correspond to the display of

PCR product run on cDNA obtained from the t-end

endothelial cell line (lane t-end), the Bl6 melanoma cell



25 JAM 1-EGFP (B) to preexisting tight junctions. Confluent MDCK cells,
stably transfected with JAM 2-EGFP (A), or JAM1-EG-P (B), were stained
with anti-occludin and antirabbit-Texas/Red. Series of pictures every 0.9, m
from basal VP8P cal "1 evel s are shown for EGFP fl uor escefCHERY02YY o
occludin staining (b). The basal |evelson the left was arbitrary defined
such as the serial pictures conprise the tight functional |evel on focus at
+3. 6 and +413nen (lane tBilédnd ofi EEF\ PP cPuktare detyweer|ghr two Fiedgl20: Ef f ect

of sol ubl e nggepbisaM rdblieck)eSTRE PrrdweUk@Eyrhees eils rdoidrekuat

m gration. ) ;. _JIransm gr.at. on i X ve | _and

rMormal i zed %ﬁ tlﬁtéeE%TBecht&ltng’lﬁné%?ﬁngéﬁfe%’&%?Fgagg%ﬁécKl%%WEQ t-end

cell line iwndpe peedelewrs kengitience of shown. Index is 13 (dashed |ine

IID?:'CIi'/e)EPgI)/ gzgggsiAM :?gﬁﬂ? % ~(§g > Srdgaia @éhﬁaéat@ﬁlhﬁ?fa'%lillaed ircles)
. Results aj n n ar es r.in i.lled circles

are ~n of fi% uleﬁagp%ﬁgj“éorﬂf]%et ang%‘é,?% ?%ﬁp‘%éfﬁélg’%‘n@%}%?u](%)l: Phenot ype of

transm gr at dFRAMFLY ¢BNAX fihes pugasive chydraphsbis signal apentiideom t he

B ant | B2 b ey o b o

anda antl - . S rs 1 | .cate e exper.lL nnen ornts w a 1o

si gni fi cant T Fﬁg‘ﬁgﬁgﬁ'%ﬁ.\“{‘ﬁé’q@&% Po?.ip?% f%é:lé(fgﬁ%i?ésgﬁﬁejtneeﬁrs JAM and

JAM 1, CRAMILikgAs SAMQrm Lisydifiidgs bordst PorpakerAlt anda§e AT hry/Syr

(g, ) D e ol e e et )
na. ~ and enopryani erna. cenaotnpnel 1 ohm cel, lans et al.,

1989, Cel | B rarpas. i%%ﬁ%cr?t)é‘rﬁgowg%% %;’/r b 12 E]leiu{ and Dr B.

Engel har dt (EwoteRnanBrtracelkukas, PRS- fhewiiama G aadyy . CTHel kevIQ

transf or med domzph wedr ewsailwldiale seblinkédeyikidosyastpeRVvétiass by Dr

A. Hamann der__et al, 9 |l . Res 7 -267) . _The. squanous cel |
carci noma1 L ezgrff)’g, p?%%%’%—%i %ﬁ%ﬁﬁt&‘? %%ﬁi%etzgsr%ﬁ'e?%%mp%%]ra Ci'|Yne Sp2/ 0,
wer e obt ai nedegeneratRe RPFERe N YRFFAST) suerd Gt ttiee Tasgeeed i on (ATCO). All
cell's, excepif@dPenteat Didyduy.N DVEM (G bco BRL, Paisley, Scotland),

suppl emented w th 100/(1,5 (Pﬁﬁ,l L%BO%%SC@-VM%%%% 2 mVl 30

G utanmine, 100 Unl Pentcillin‘and : eptomyci a el“jbi bco BRL).
CHO cel | s wetegupnedn alagnment xXIh= igepkirel neelidvesuppeehere@ditas above.
Adher ent el aaddehaCheo IdgARS edd duk s ha FBShalied5 iAMyERT A frd | onwed by

5 mn inCUbQ&Jé¥éff1i%%&giLQ/Egﬂ¥%§ﬂbé%LQEn35RAM—2 and CRAM-1, 31%
between JAM and CRAM-1 and 33% between JAM and CRAM-2;
the respective homologies are 52%, 52% and 49%. The gaps
are shown by dashes in the sequences. The canonical

25 conserved residues (Cys and Trp) of the V and C2 domains
are marked by an asterix.

Fig 10: Expression of transcripts encoding JAM,

CRAM-1 and CRAM-2 detected by RT-PCR in different lines
(A) or detected by Northern blot in various tissues (B).

30 (A): RT-PCR is achieved on cDNA originating from
endothelial cell line treated by TNF (lanes 2 and 11
correspond to TNF treated t-end) or not treated (lanes 3,
4, 6, 7, 9, 12 correspond to b-end.5, e-end.2, t-end V"L-,
t-end v*“L**, TME and t-end, respectively). Lanes 5 and 10

35 correspond to the tumor cell lines Bl6 (melanoma) and
KLN205 (carcinoma). Lane 8 corresponds to the non
transformed thymic epithelial cell line MTE4-14. Lane 1
is the positive control for JAM, CRAM-1 and CRAM-2



D spl ay, cloning and sequence anal ysis For co-culture experinents, 5x105
t.End.l cells were grown together wth 2.Sx10' B16 F10 nel anoma cells V\D
001 53749 14 PCT/I; 00/ 02219 for 64 hours in 10 cmtissue g%gg ﬁbshes
control, 5¥PM7#End. 1 and 2.5x105 B16 F10 cells were ar 3@5 ately
under the same conditions resulting im&confluent nonol ayers after 64 hours.
Total RNA was 5 directly extracted in petri dishes with Trizol reagent

fol | owi ng naAefaéioretons |%FPGCPIL%W§1‘§) G I aBRENT Feles |yPnedeot | and) . The

CDNA was gr epaned f(Bpsz;tcgra@‘logﬁhph dAN/R? qmdheyhpgrﬂaimib“ﬁ l(tb6 rreB )
primer an (S e q&g#% , Paisley, 1 }
Scot | and) . %hog% ugﬂkgﬁ &ﬁto%e é&gﬁ?&@é Wer & checked by running 27
cycl es of P@b@ﬁd}zaaorefawdapﬁmédqu% Thsi Aygbptidhaatsicdpecific for the
housekeepisng idRBIsc BBA. JAthemd lorami-i f &reddwaictRGRavasheesiy mEd with the
follow ng d nerated prinmers: 15 5" TAYAGNTGYNNNGCYTCYAA3'

5' TAYCRGTGYNNNGCYTCYAA3' ( and 5' TAYTAYTGYNNNGCYTCYAA' ' encoding for the

nost frequent am no aci d sequences encountered in C2 donmai ns: YRCXAS,
YQCXAS, and YYCXAS. Theg PR oomdit hﬁascrmmsimcadlizatycsﬂlng: 2 ~ 1 of diluted

cDNA;, 2.5 ~ I r P I
degener at ed ep?(r?:l r]?é'rgéh 39%\)?-0(? gR %91:?8 %\I‘I’F;’A O%Fm#kfggt‘%@ne ls P33 dATP
|OnGi /M Y0Armass perEPRBFfERl P PeGOEnAL dghda dored @Wﬂtqﬂl%mﬂth 15. 65 ~cl
HzO, 0. 25 ~C‘dnt@0|JIZLSIt-ar (drcepantiegasel ( Bor egaiibedies Sextdvgs Bel gi unm) . 25

The. par amet of [l of DEPERLIENS. 35cLotLouecn 45 188 Bloddine 9B sec A 90C

and 45 sec a Suf fer was
added and sd%ﬂ%le§%r6°ﬁ%%r &3 ot 0pMpyi By AFAMY2CECHRe @CF?’IS* oducts were
t hen separ at.Hdd-QJlEﬂFﬁ%(ﬁmq'r&ﬂrfe)HmmndEegeles 3 endpaui pieali Bgr aphed using

Kodak OV atyoctha shando! pLENSldcaRebeber ROUP 0o rBLELS! S0t ipeexpressed

bands were cu omt yacry ragnent's were
retrieved byemsdiqhmegtahs %@%rﬁﬂwﬁ%eﬁmt%qwr@s wBPeRPHURPSREISescr i bed
(Li ang and Psewemn t29Rsf&ctahemd Abh-0ban®fdéhtedlkel PER products were then

reampl 111 ed SaLaR cages, CAREN . AkhARtofle ATB.(On 2o ist ead of 2

~.M w thout s  of tion_were cloned into
WD 00/ 53749 afWr/SEPéeFezlzi@tlifs'lﬁGéﬁPTOEaE \RRdaHhed bR neghkl or p,

Val |'i sel | zm, Axﬁ:/IIl-tPEEJAMaNd)mesUd%ﬂ ialhed - gRBvi o(lsine QSaahtDb:kdldai tsch, and
Mani ati s; Nt\}:@f&'ﬂed%gnhag a?’l , p&ali g @ré Ak bQIésééQP{ y Press;
UC nces of t

1989). 5 Nucleic acid sequ Wo I n endent cl one et erm ned
usi ng t he ThEPhoISedIEHBEPFEEHRIEALIRD PABR I r’IIﬁ‘é‘PGC?EF aBHuenci ng Kit

(Arersharn Pledrea@)a Bodeechar Dubigjiier hre Simdvextdesndh ahd tighd| - COR DNA
Anal ysi s Sysp e (M5B8t 560 T o FRAFBOLL Gomp{ha " FBBYL1nd B i cation

of JAM 3 ) .
25 CHO transfected cells. Anti-JAM-2 (lanes 2, 3, 6), anti-

JAM-1 (lanes 1, 4, 5) were used to immunoprecipitate the

biotinylated lysates from untransfected (lanes 1 and 2},

JAM-1-EGFP (lanes 3 and 4), or JAM-2-EGFP (lanes 5 and 6)

transfected CHO cells. Molecular weights are indicated on
30 the right.

Fig 12: Migration of splenocytes across
monolayers of TNF-activated endotheliomas, in the
presence or absence of the chemokine SDF-1. Three
endotheliomas were used: wiid—type t.end.l, or t.end.l

35 transfected with the c¢DNA encoding for CRAM-1 or CRAM-2.
Two monoclonal antibodies were tested for their ability
to affect transmigration, F-26 or H-26, both rat IgGl
monoclonal antibodies directed against murine CRAM-1.



Sequence anal ysis and conpari son were performed via the applications

avai |l abl e on the ExPASy Ml ecul ar 15 Biology Server i.e. Blast, Prosite,

Swi ss-Prot, Three different ESTs honol ogous to CRAM1 were identified

(Accessi onVP¥5¥AY 26206, AA052463 and AA175925). None of FCREHYEHBded for a

full length transcript and conprised the initiating ATG sequence.

Therefore) the 5 coding 20 sequence was obtai ned using the 5" RACE- PCR

System for Rapid Anpl FLgchd i o?RAM-1c DREUEREEON ey Supat2on atcording to

nmanuf act ur erégnhfRehicyct rRASsél ReRnBREat Paé SB@Y 1sSaetandhsiddhe t hree

prinmers used .\Ne%Tdem ned basged on %5H£€'? EST %{,‘C]lé g; gﬁmiol | ows:

5' - GAGGTACTTECAFETEET™S* St B SYhEST s HaF T 1/ P CREYr AngPNAs -

5' - CGACAGGT GITGAGCRAKEACE Lonag dars: XOACCATECY CRCFEETEoge fielt am@ two nested

fPCﬁS- | Thetéh' &%se%cgmhoéaﬁydm wxlo%%%é.ll na@e@CﬁPzTagagpgA- Tg C%bt alg tPe

fu eng codin eq ce_for e cl one ACE- pr oduc

and the EST ‘E%"crcee%’ﬁ“g’niﬂo%%ﬁ%?d’& kﬂyrgba# SN rﬁsPﬁc%g?%%n& Not |

restricti on eeakersigndll Egat €RANIt dnpGha L0Vectanflu€nopi thand Flul | | ength

Cochni ue. The g g R e e (2 ned Trom
i que. | - i [ i

ESTs accessiSﬁljnt}]rﬂﬁ?tssR%Aﬁﬁéoé4§‘£%&%\mgfggﬁ\e%&“@ o tkEHe R ffer by the

| engt h of 16 heh8' tunwinr medflaldde rigy @95 1sW@IDEAES7.49 16 PCT/ EP00/ 02219

Northern bl ot Total nighlg AaoMERtherOblbkSaRESy¥EAS AXFhRcbedaysing Tri zol
(Life techno | and) .accoyrdi ng to _nanufacturer's

i es, AG _Basel, L .Swtzer
i nstructi ons‘&glg’bjr y R oﬁ%ﬂaﬁﬁﬁn\g‘(%&t EOEEG PRI AWUEs ESPERERNA with the
d i got ex nR\Refuttid iqgntembryrinlc (pefgeeitior iph) Bw tadelican8f2 Enbryonic

Pol y- A nort hgr8pt£ti SMEsS aRr shawed THOMiGeENTEGHd RyBriighgtisnand Ce AG
Hasel , Sw rEizerl a{gijg. The rnbogrgbes wer e g pared from pcDNA3 vect or
(1nvitroghn, SHERRLS AFNSPRAFRERTST™ Hifd T ri sed the sequences encoding

for the i mmunogl obul i Fidod&i: nSmuhinghlitblagdcd AMialywist lod TaME2] engt h
cont i ng. SORLT ot i 2 PR o e b oSt
0. 1%SDS, gS 7 ?ygﬁad"ﬂuic’ﬁr ESng?%%h%%"bH’eﬁsaﬁﬁrﬁs@ é?ﬁ‘lp\%fw— 0&&~Ebnf | uency
experi ment Theref $tainest wittdoahbi+@M-cel(a,cenf L LerrntioAVAM ZbaRNA | evel s
and 18, omed et e o e e ot vel & of -conf | uanc
:Pter 651 hou?g‘g?}aﬂﬁf‘?‘@' f6r§851%%lc%ﬁ§eﬁur(rﬁé y o?'}t'elalné gf}gr 64 hou?/s,
checked by t wgpanabludrask Wiy dfenwicalomatitdggswher tthe < i n all cases,
B e £ e p A e s
rglmat ?\ljgnalm) 't¥3F°g‘é?ﬁjﬂﬂtﬁtlci ﬁn?gvés*/gaﬁfglfg‘hé%nd‘?@?%ﬁ‘s.ar’%(s)ﬁggh@ det ecti on
of the JARB2exkpaaseidpton tesloshe GATT GRAAGAGARSTGERA ! 1 areEnd.2 and

TME) or squamous carcinoma cell line (KLN 205). Dashed

profiles represent the negative controlg obtained with an

antibody directed against CD4. B: Cytofluorimetric

analysis of JAM-2 on freshly isolated endothelial cells.

30 Indicated organs were dissociated by Collagenase/dispase
digestion, stained with DiIAc-LDL, CD31 and anti-JAM-2 or
anti-JAM-1 as indicated. Histogram profiles were cbtained
by gating endothelial cell population positive for
DiIAc-LDL (FL-2) and CD31 (FL-3). Negative controls were

35 obtained by omitting the primary mAbs against JAM-1 or
JAM-2.,

Fig 17: (A): JAM-2-EGFP localization during
cell-cell contact formation. Single fluorescence pictures



30 5' - CACCCTCCTCACTCGT-3" primer pair was used, giving a 750 by
anplification product. As internal control, the following priners specific
for Hprt c used to anplify a 350 by | ong fraghen

S oA NN ACTTTGITG 3 | and 35 5' - SAGGGT AT COOBSRERI 5.
Construction of expression vectors WD200/ 53749 - PCT/ EPO0/ 02219 17 The
sequence encodi ng EGFP was subcl oned from pEGFP-1 vector (CLONTECH, P.H

St ehel i n and%ere oG le3ies) every 1% HmFRF tnPeupcIpiRdushgg Hi ndl 11 and Not |
sites, thereqhonglapredqrabidh EEFRHOThell's teahsfedtdedn wikhes, 5 Hpal and
Scal, found i, the u odi .ng pyvely t ytap 1.c domain of,
JAM 2 and JAW,?%e@gﬂq?gggggggu&%%?%gggéu%%%eé}%gg %L%elnﬁ%fem nus of
the EGFP in PRORA3 Aledtide QrnafEenlEif ideskifxethrrihuegsreline inserts
encodi ng JAMbZe9ént) AW Lheckeeld. excitsiag for, 0 p&rdt1 O mipRc AeMwaiSi Ng

Sacl |/ Hpal of.Hndl.ll/Scal__di ' r thv The, codi ng sequences
were then cl %ﬁggf}%hépc%%&%fa E&ggf%%%&orn (?:%%es e% g\n&%’% tﬁgglﬁé gfﬂn ed by
fill-in and foreeRroelilgeelddCRPERCH nR)1 JBM-228FEP eipapkdgatians 15
resulted i n haseépwaidtdEhaat Asowe- Aed ibares itheowsurdaL Xt deoandAM 2 and
QPSz85 for J nJne, GLrs i e forqed as previously
descri bed éBa ‘(}a"s’}tler%{r;S er{l%g’lﬁ'figﬁ? %@gﬁe%%l bgcfg\g%léqufg%gq?%& . Stable
transf ect &0t IAUs2EGER - Fdrepessi Fing 19 inddgpseder B8 SUCEYTBE - gr owi ng
transfected 8P, cedpm. for two weeks in nmediumcontaining 1 ng/m of GA418.

Resi st ant col oni es werg j sql.at.ed_an f fluQr
intensity by flow cyt pﬁriié ?gr'(E%%Sga%%}l}%gé%glaggéﬁ%_%e(ﬁa%%cgigﬁ?%gon,
Mount ai n Vi eRpreggbihiby | Udy esBrRRee LB ay: Merraabbhl ) Wascr oscopy

(Axi overt, Zeislua€d®rdeo EraT-Dert pamydiffligienl apsésyikkep ni croscopy was

f d [ ' f ' ft
pertorme 1E5E99n§??%£‘écg{drﬁgﬁ%g%§§ﬁ§?&é“ CHBSEQPFs Zé(}%gx?%%g sottware

for image acqurl SI , n exXpression v ) 3
(1 nvi trogen, YEEBKTa®of PikPRAR ST nbiE R i tte ByrdicRERR oBFFR) f48dOP| ag- Tag (G
W edl e, Dep. pebt@ahhoizaMps, ozMiaMERNeVvEgarfdictdoseqfleTRe< - BeFagoFag

constructs c ak nj i n r f.the JAM
CRAM 1 and SSMEhEae ROE Cifd SEINENEES (0 HIGnIiie ddilag h P 2

forward pri mPPE2GRH VLIRS IRATEG2PSIEFY hﬁbq%n(f a1 18K "8gBEI -3Ffe reverse
priners weoe rdepegtibdely, tgi® .90quEnceisesnaodiragsteer tbvges magi andf or t he

one g VO %E%Iﬁﬁ'fiféﬁﬂl?%glf%@%&%ﬁ%&ﬁ%ﬁlé?r&dﬂ;{e&ﬂﬁ?grSeq“ence

encodi ng the region between -t tr ananmenbr ane domai_ns two Ig
domai ns_sol udt@OnbFecdi-és. PAPt 98 Ber e EReVRT® iPTFaldzedntP or tont ai ni ng -
a Xbal restritebhefiesté® CHy adillect 5 in-frane cloning in the Flag-tag

nodi fied vector. Pfu %qy:ngggggix?sopw%eggg %}g)e %‘g to avoid
frequent nutations (Stratagene, LCa Jolla, CA U . . The fragnents were
then di ge2PedMLhEXDRI (Bnd < PEREFPRIRT tHehic DNRCBipRS g-CrRf Wbt or
di gested by HDORI cells) eskdbly transfected with JAM-2-EGFP (A), or
JAM-1-EGFP (B), were stained with anti-occludin and anti-
rabbit-Texas/Red. Series of pictures every 0.9um from
basal to apical levels are shown for EGFP fluorescence
30 (a) or occludin staining (b). The basal level on the left
was arbitrary defined such as the serial pictures
comprise the tight junctional level on focus at +3.6 and
+4.5um (fourth and fifth pictures to the right).
Fig 20: Effect of soluble recombinant molecules
35 on leukocyte transendothelial migration. (A):
Transmigration is expressed as a relative index and
normalized on the values obtained on the non-treated



10 Kl enow and foll owed by an Xbal digest. Reacrents and i mmunof| uorescence
anal ysis The foll ow ng nonocl onal anti bodi es were used: anti-PECAM ( GC51,
rat 1g&a; EA-3, rat 1gd) and anti-JAM 15 (H202.106.7.4) rat 1gd)
(Mal er gue WO 053749 1998, Mol . Immunol. 35:1111-1119.; PiBEFTEROOZAY 1993,
Ear J, Immunol. 23:2464-2471). The pangl of CRAM anti bodi es agai nst JAM 2
was ' generated in the | aboratory using standard techni ques, 20 and
r econbi nant tsehabb61Miewl(ﬁalaaeanmwgnfdd:Aun r.aRdeh DS AMraihed 1996, f
| munitv. 5 _39]1-4 The ecie 'ﬂgnq r eane ELI SA for
t he product ilgn%g)! g%%?%%%‘] é%erlegé %‘lﬂg?{gf S ec?’f?@agﬁ!‘;ig{% rogfcg}r{rlbi nant
$ol ubl e JAMthenbregeres Fodi wovECEMInks (Fdidpdr e kamt édeon CHO cel | s
tr«énsf ect ed stolvh . J BB cﬁ%a(muuasb@vge a AﬂeJanCBAh Nfa?éimh @%&éd%h@ gf | t he
g or | a_lsotype exce 2 F whi,ch i elg subcl ass.
‘Ant i bodi egG\%EraélsBﬁ¥lg?ltle%f’ on %ogﬁg%:‘ﬁgta g%)p%h§§8ti’8?u?r%s 30 (Pharnmaci a
Bi ot ech Eur dFanspigbetedrdellswiez eXPEered cr ¢iedd numbens manuf act ur er
lcgztl\/[ l{g}: izgn%aleﬁﬁ%éa HBfoMiha @ rueftlages duBuimeAr BYi Padatdyswaer eas

t reagent. 0 ] stry. ar results
wer e obt ai n\égﬁv%notwﬁn%lﬁ%?fﬁﬁ%sggékﬁ%?%é%g%n%%@ﬁ%r escence
anal ysi s waSheestargedndiiatse ddeopspeyirenipdnteoinsgpréehtd FI TC or Texas
Red §ﬁaCK@xﬂbﬂgﬂﬂiﬂgéﬁse@iﬁﬁ?rdﬂcbaﬁoéﬁheL@bﬁ%x&he, Smﬁfzerland) for3749
cytofluorinetry and | I St Vo L LV -
PCT/ EP00102219 19 For %eno%?ag@g%?e?nﬁét?eff%% é‘é‘gm%’r"”é"fiv\%e‘g‘%qm n wth
cool ed (-20@nddPNarel 28 gkt &8 M'?eﬁ@r‘ér@@’é@ mayPBs uged ati ne 0.2%
Tween 20 0. GhferichaubatBlyoverni ght with the primary anti bodi es before
washing, and 5 revealed with the appropriate secondary reagent coupled to
Texas Red. For the analysis of fresh endothelial cells, dissociation of
freshly disEeMPIE | ssues was performed using col |l agenase/ di spase
di gestion, ageEERIALG ARDemtEHODsShed procedures (Kranmer et al., 1984, J Cell
|0 Biol. 99: 92 §98)., The di ssociated cells were stained for 2 hours at 37C
with Dil -Ace@?‘é‘rg'g‘)gm (Mol ecul ar Probe Europe BV, Leiden, Netherl ands)
before staining with ZRhei tormg 1GERSd Lyoadn@rgtbyyanic| TeEpdobe. After three
washes, cel |é§nd/hﬂ:rlﬁé.&bﬁbneél]l\/i Tinhdy lqwttmyhaﬁ\edear&]i .l-,ClastslSCQJlPhaa;ﬁ ngen) and
strept avi gl | ) i i a 112 nd). JAM 1 or
JAM 2 expéridegsg{ cl)aﬁgv?/aé'%gézl {./r%;%%@%&%&%? é%’si‘?i \i@%&%ﬁes%v\% endot hel i al
cel | mar ker sEnggldandst dMak DPlamk Insiagubes1Bi¢iNaggheifeggeryanyont rol s 20

wer e obt ai nethdysvav ttiraRgf oFhem iyl nbadyenddtREIGx1r eelpi I dhé OTME
| mmunopr eci pi

0P 20 0 84 AU 5, OB R5 A BRRULLBL tesoulodlur and- L ons
buf fer pH 7.4elhResivilREcP 59 02&) Triheo FINETOUS 0°&bh RFGinghat Bee i nhi bitor
cockt ai | fRozéw, RirkgRESY,, i €Re LMDLK Reindd ehz, mpel dmerdeandl iher shygos. After
I mmunopreci pid Al 1 a1 9RY B e el A%8hehybe Tissue culture
Collection (ATCC). All cells, except CHO, were grown in
DMEM (Gibco BRL, Paisley, Scotland), supplemented with
10% FCS (PAA Laboratories, Linz, Austria), 2 mM
30 Glutamine, 100 U/ml Penicillin and 100 U/ml Streptomycin
{all Gibco BRL). CHO cells were grown in Nut.Mix.¥F-12
(HAM) medium supplemented as above. Adherent cells were
detached by washing with PBS/ 0.15 mM EDTA followed by 5
min incubation in trypsin/EDTA at 37°C.
35
Display, cloning and sequence analvsis
For co-culture experiments, 5x10° t.End.l1 cells
were grown together with 2.5x10* B16 F10 melanoma cells



30 nitrocel l ul ose nmenbrane, the biotinylated proteins were reveal ed using
streptavidin coupled to peroxi dase (Jackson | munoresearch) and ECL

(Amer sham Pharpaci es Bi otech, UK). 35 Perngability assays_Per meab&l ity was
measur ed ug’Pr{’&’sst’%msmel | chanbers (6.5 mm di aneter, PC f?ﬂ’%’?"gﬁ"z’d. 4 ~cm
pore size, Costar Corp). In brief, 1x1D#8 transfected or non WO 00/ 53749 -
PCTI EP00102219 20 transfected CHO cells were cultured to confluency on
filters previcgu$sihyhewns eth fidr cB0 LABAUS WL ureosigehesi s Afangrod, days, the

medi um was gianged. £ . peawap Megh NubAB1R1 reghiug WekBogtodtS (500al in the

| ower chanber_ 5 and 209né~. 1 iré tsheeugggéitcih%nber%. FlTC—dextran (MW 38. 900, .
Si gma Cheni CHPEEF s B3 ded i 5PRE GRREH W EEP A A9 i m fi nal

concent r at i srenfAfear nomelavenrshafberséheheunsendeedl aR¥A fWasr escence was

read diredf |lgsddethpeekor@itadhamdpersi A0sHdl Qilcdf tvorol | reabememean
fl uorescence, i.nt ensi t cal cul ated and

of .five independent cha I,

conpared usiif} S"afdi 'é@\?%%ﬁ?%regngngnf-f%%qloﬁgg?'?gﬁoc Mprari sons. To
normal i ze exgrarsleynt cothrndlal FheotDNRavies Inkapagednron i esssiafy obt ai ned
with wild tyeGHRNES! bep Ves dpkrigasatd (1dQrr) Thanabeciaon and
purification, of saol ubhe nol eculq%s Trcanshent {éi%nsfggil on of. 293 T, Bosc 23
or stable t rafRFESETBR BFVERS JEAME PR he BT lg?‘—ﬁjg]f(y'and | g2Do
Fl agt ag/ peDNes: leods t r The saymlidyc angdi bbe ommantsiitiyg ofi pbR&cwears ne Reagent
gc?:lor di ng tQ:HEi:‘?déff dfl;ragruireﬁmsn_cyr:z?;trdtg,e;t.uaanéf(ﬁ&]ﬁloczﬁ;t BRL; bai éﬂgr@y dScot gan_d)-

ol l owi ng transfectiop supernatants were collected every two days during a
ten days per?’gid‘.telglz B ad%gj(%cPaﬁ(l,meﬁgvaﬁ%%ﬁ’; Z%rugﬂf EB%%‘F]@%HW%I i nked to
anti-Fl ag arHBRDEPNRer Ehepsthel dififerential AR wwst aenfoymed Rridthease

I nhi bitor Mghd BRAhWRESr adderidieitda EeineRy) . The beads were then incubated

at 4C for . | nt d.cells. After five

washes V\Aﬁ?] %@@rﬁ%ﬁ?ﬁggég%ﬁ ;aé@%é]wgé{"?@@bl urfas packed with-
the beads, anBAYBROIYNNYACYREYRR | encaddng &byt ele st Ereaneyntyci ne buffer
pH 3.4 accorghitp tidhsegaonktas teicunt #bed elvitedabhafid OvRexast ai ni ng the

r ecombi nant | NS n . &on trated on"Centricons10 (MIIlipore) and-.
di al yzed 35 g %Aﬁés’t aﬁ\é‘;&@%&gl %lreo%g?nceg %%h?rfsatﬁogﬁlﬁggddje? erm ned usi ng
the Mcro Bosisay ¢Bi ofad}luEie PR Rell pk fUAOX GeldstwerP@ubmitted to

a pol yacryé aphgeerSD3 gel of ME200/ 234#%¢ Jd¥gbnEPa06828d et @, 8CkIPPhOr esi s
fol| owed by 0TS ahid® o1 Ak} 2 208! 5% SR oy Transm gration
(Amersham Pharmacia Biotech, Dibendorf, Switzerland); ;
15.65 ul H,0; 0.25 ul Goldstar Taq polymerase
(Burcgentech, Seraing, Belgium).
25 The parameters for the PCR were as follows: 45
sec at 94°C, 20 sec at 50°C, and 45 sec at 72°C repeated
40 times. Formamide/EDTA loading buffer was added and
samples were denatured for 2 min at 94°C. The PCR
products were then separated on a 6% polyacrylamide gel,
30 and autoradiographed using Kodak OM-Mat. The band
intensities were compared.

Differentially expressed bands were cut from
the dried polyacrylamide gel and fragments were retrieved
by boiling and ethanol precipitation as previously

35 described (Liang and Pardee, 1992, Science. 257:967-970).
The PCR products were then reamplified using increased
concentrations of dANTPs (0.2 mM instead of 2 uM) without
P¥-ATP. The products of re-amplification were cloned into



5 Leukocyte transm gration across endothelial cells was performed as
previ ously descri bed (Weerasinghe et al., 1998, J. Cell Bioloav, |42:
595-607). Briefl7y, 1x105 t-end cells were cultured for two days in
transwel | WR®S37Mhol ycarbonate filters, 5 ~.mpore size, PEB@F&WP% 10 the
presence of 1 ~,g of Ig soluble reconbjgrant nol ecul es: sJAM 2do or sCRAM 1
2do. After two days, 1x106 | eukocytes obtained fromlynph nodes and Peyer~s
pat ches wer @caddedeigy thetgpgrronapar Caommnt Waaﬂﬁlséhl?eﬂilunber of

b 2nSi OF 2t Qi EELL MRS PR dUbLO0 LA BERE dbcflour

After 4 hours ansm gr at tal ne ve ' e en dent weIIs
wer e pool ed %ﬁd%ﬁbﬂ’f—%% ediQlen)est FLeRRBL ¥7C eainalcy’éFisSPﬁthB- and T-cell
mar kers B22@aabdrCh8boResaihyt Presise 0bsa) ned usi ng a Facscal [ bur machi ne and

the Cel |l -Quest analys 0 n

transm gr %. on assay W?fh)él pl %nq]gc Sgguégggéloi}r %o#ﬁa%ra I s wer e seeded
in transwel ICWGFSWEE%I%W“’?FFE&I;@ '@er“\‘h EeﬂéeW?e cost ar)

al | ow ng thEFlQ@ﬂe&céﬁtfDéwﬁ]éemmiﬁhayet:yﬁyers&ﬁlel&@hlﬁg kMed{anBrghadd t he

upper COMpA BN NGSy! SN AdbX120 LEASHEER) T 0od U Cle ceshly

pr epar ed from sp €en col I centritugatt on he upper
conpar t nent D@DPnﬁlmesa'éﬁ(ﬁ'eF“t dWﬁeB%HF%Wﬁwaﬁbéeﬁbemr ation: 40 nM in
t he | owericatga=ngpnt to establish a chenokine 30 gradi ent between | ower
and upper conpartnments. For the experinment with antibodies, purified

anti bodi es 18-F26 or 19 I—|36 wer e added at the concentration of 10 ~.g/m in
t he upper colgenttizpgatwpRipcaMdeytes. After 4 hours, transm grated
Ieuk?)cyt es (in the Iomed:u@ﬁe)aarrtmrstx)a wdéec&{piiafs‘éﬁstv@ﬁleaﬁ%rmd

Resul ts wer S t T, Al

PCT/ EPOO/ 02%’ é‘r% %ﬁga'@%{# erent Q'lngllaBlﬁg ﬁ%{lav éEV\rQégg %lz%%ultz) * genes in
endot hel i %Jérlrogméserreg brﬁtl?éﬁ’é"ten?irf"éh'h%ntswrﬁﬁe pPEsehrregvent i on was
directed to dirdrdemt Efsrrsaltd:mtcﬁjm@emesckhmlwuiergaeﬁtreg@dtatI on upon the
contact of e ec[pée'?a%' oM ti‘zx%k‘%s o§z4E rar&:?'ﬁlglé ?Qﬁmnﬁ{‘ igE vitro

assay was dev ope usi ng the co- ure 0 anoma cel 1S (B16) with
ah endot hel i &#gM &1cedeRn °¥taeﬁ+H])1 1?6‘95?‘ RRpnestiricead FPORYEFRA mi x was
used as tenptid eidi®ipkepgr 2Te AnhceubThetetods, andi Bf eesaingl PCR screen.

Fhe cDNA Q@t%é 'I?eqmcfer %I‘st Qﬁt%&%’é ﬁ?ém ?%em%ﬁ:%kls%e&ukéyred on their

own were used as controls rent patter were conpared to

i dentify theRwahs“@mlatfsceew aEt%cF%‘f* t‘ﬂnés'»cove{ﬁtqn@ @oﬁﬂFPF‘éﬂqﬂg To limt
the anal ysi sté ondrhiFatougeguenpese rnadingg (Eobcs AL, s wafiatey ol ecul es of Tg
superfam |y, sRar{ naély degenerated prinmers were used that target t he
sequence surrounaal d ‘the C-termnal cysteine of C2 domains in lg

super fani |y nol ecul es ThPhEDEBS (PFEIRTSIYERH ¥epRtdanioned pare@reiuct s was
obt ai ned psi ﬂ@e %ersaagaesicéba&s efsiadavs: he-seqeermf@t@ré@ecmg 7A). This
i mproved meth ggl MNet e QS HRS naned TDD for "Targeted
D|fferent|al nre ate xerlrrents of TDD, sixteen

differenti al Fy %‘&"Tc@ﬁﬁ Rt |ad\§3nt5| t FRECCRATRARTNGT25 ' cfei ng,
nucl eoti de aBHe atd medtied SEREENTIE ematm QCRt]bf&mdﬁ walde c3bnééen PCR

products wer K at nﬁagygq s of the Ig
superfam | y. ‘5&9855#2?{ ﬁ‘e%t% ?ég cg(?\ teSQ?L&Rg\k/}}i S chosen&f or further
i nvest i gaBPoRsaverse GoFWERAYpar a‘fleﬁF yelomed: SSRBCE -RYfy Ruedvickl 2BAd B16

mel anoma cel the eBPr eGR@sBigh No. AA726206) were digested with Hpal

and NotI restriction enzymes and ligated into pGem-t

vector. Cloning of full length CRAM-2 was based on the
same strategy of sequence comparison and 5'RACE

35 technique. The full-length cDNA encoding CRAM-2 was
finally obtained from ESTs accession numbers: AA6950843
and W80145. These two clones differ by the length of the
3' untranslated region.



| evel s of the CRAM1 transcript. However, under coculture conditions the
| evel of CRAMl expression was down regulated (Fig 78). Translation of a

350 by lon a nt corresponding to CRAM1 showed the ]

sequence Y%’ ’é%qul cating the endings of an Ig C2 domai g&@?‘f”ﬁﬁh by an
open reading frame (ORF) containing anié&ydrophobic stretch of 18

am no-acids that signed a transnenbrane region. WO 00/ 53749 -

PCT/ EPOO/ 02 Aaxtheraphlot a nmenber of the | nmunocrlobulin Superfanilyv
gequgnce COWpar: son bebwgmﬁﬂmﬁm Bé!D!JHCér Sﬁmléﬁewaﬂdem&(égs_?_e

at abases revea e ous ce S

dat abases. gl‘ gg Jf;| gmiog %a%G’th %?hegﬁt%pro uct

corres pondedaQQPIails’sqG@n@én‘é&?ﬁt’é‘@f%d 8j hnﬁFWFtIFﬁ’rSee PEETsAWEREAT B&Bd t o
contain a §0Qxﬂ%édt@ag £FORULHE eupitdtaei RNA' wmd,tnmmhgnglrﬁt&ml cal to 300

by in the T t.. _The 3. o] ined Ata|I In
total the ESTS \/vereq-’iLﬁ’n é)?/lan%% tzufe'gg lotrz%eégoﬁ dﬁ'Plg)lQ}f%‘e end of
the CRAM t ra?%leﬂr'lpptnOranﬁEE ’#@t B'aselﬁ’b‘rsi“aﬁﬁ‘é ﬁ%%@ﬂﬁﬁcﬂaéﬂﬁ ssing in the
EST cDNA cl ogteehditinvasdobtiai aed Hysed', RAGEL PER anthe mas Uk bosr 0

nucl eoti de | on fuI I Rr%%lgkpoﬁvééﬂﬁa‘sg%ggge r(v1tq:eg%05tﬂl a]E;id CRAM 1 eDNA

is 15 shown ' Ig]{ tron nsensu S|te CATGG) for
transl ati bh YNerhenlEngs) 16ap¢ @I@Wi-’sltsteé‘a’ﬁfflﬁréﬁq\ﬁfé:e? eagadirg| foned by a
singl e ORF ptksli Ginuidgdopulifi dom{inkl @ fanhnel agidl.gaiie, 3draghd10- aci d regi on

subsequent to, i?elde%ogf%tcbaﬁ gnéé 1?&:1:!&9 ARt Ri Q&dl : i fldﬂiegt)f&g\lr acteristic

of a signal pepti te was predi a 31-Val
32. The put av?yePexiardedr atof2t eumm ﬁérmil’b‘rf& 0% fermamidein Fig 8B
and consi st sSThé BlbEX Weaecktheh awastegl awivet 0 a5xs8a,alol. e«bBayy cha| n and a

25 constagh k¥ 2 dik et apuaogbohiflds oAows s (Plcyle The_ggager Centre and

Blast) with two potenti al gl ycosy atlon sites (aa 1 4 and 192).
The hydrophobicity analysis (Tnpred, |SREC) predicted a transnenbrane

regi on bet wegonfibssrdvoexpa42ndfh). The postul ated cytoplasnic 30 domain

consi sted of 49 am no u r i nserved
Ser/ Thr and Téﬂ % 0s r?g{rél %Zf?gﬁ gﬂ%gid&%@l@aﬂ g;r)lzl |(§%1<aflghlgﬂl:¥ta i¢c). The

search of kn8 ﬂsev\ﬁll?hw?ﬁenpfei?stlltgégﬁflog?’&hq i QMR erdtheli@lnotif s
SSK/ SYK agoprelks nwdadenasd tQreSKDY &,SHE ,aan@K2s attl BanéQREESYLthiBGVNY as

Tyrosine kingsgnp waae&lahaeeeéémqwe% $ AL SRAMCL aRdeFRAM 2 define a
new subfam | v WD 001 53749 - PCT/ EP0O0O/ 022 9 24 Sever al roteins showed

hi gh honol oglorES craging 'F\?Fﬁmrﬁeﬂb‘é‘?sl c?f" t 8¢ BuRpetaftlys Rieh A33
antigen and parhowts t hemringse byetryparc éllueadiRedusipmengc goeht MaCAM wer e

found to havaaél%@@a@%onhaml Qﬂyea'S Wirdd waBAYGY FESNRH ik¥ekie JAM anot her
menber of theI hm ar stc{ (i_lture as CRAM1 with 34% ani no aci d

sur ace area o e petri
Semi-quantitative PCR reaction or northern
blotting were used to determine relative amount of
transcript in the various conditions. For the detection
of the JAM-2 transcript, the °'-GACTCACAGACAAGTGAC-*' and
30 *'-CACCCTCCTCACTCGT-*® primer pair was used, giving a 750
bp amplification product. As internal control, the
following primers specific for Hprt cDNA were used to
amplify a 350 bp long fragment :
*' -GTTGGATACAGGCCAGACTTTGTTG-?" and
35 *'-GAGGGTAGGCTGGCCTATAGGCT-Y

Congtrxuction of expression vectors



sequence identity, and 54% honol ogy. The significant identity between JAM
and CRAM1 was used to find a third closely rel ated sequence in EST

dat abases, namely CRAM 2. [0 The identity between the three nol ecul es
suggest ed Wﬁé’”’é??y%tence of a new subfanily of nol ecul es PRTERYW/ORYHS
superfam |y (Fig 9). The honol ogy conckTned not only the over all structure
of V and C2 domains (C54 to Cl118 and Cl47 to C235 in Fig but al so
sequences i nside the The c3aBineEereaca8iay ECFR wasr é@b?h@ﬂl finem nost
d;veLge{}tdr e@icwDs Lbebveen Sdgmwmﬂ)e pol estibls] e hadf QuadA@t E:altyélbegl nni ng
of the orgi.n sib | on t R [ cyiopl asmc part
(position 2%’1{‘5@%865‘. The 9 LPnc bﬁ‘gnggoggtlﬁ (gﬁtwon)réeglg%%sy 0 respond to
sequences 2Chereforednaned | pePNRAYEREPngThA® SitpediricEaaB detse=n i n ot her
nmenbers ofs i1 anaupeaf pnEdynd uggenkl Bggdedidd embddAlyl CRAM 1 and CRAM 2

in cell-cell_co nic tr tio and CRAM 2
MRNA 25 Exprléess 1501 oFithQh?hr}étosqLi%gn%slc%:rl al{ll rk C“]J](lp‘llvé N%‘ mﬁént origin

was det ect ed’ars ngeRTLPCRIsa1ghe: st ﬁégpance%;ﬂbc &ei ¥i-tanoimwstof unor cel |
| i nes test eohhé/\/egrc,@pp@gl pEDRA3 ax}édwighlatrlvﬁbg’érﬂ,g 1degrees for the different

transcripts Th i evel or CRAM1 was found
in the SVv40 rans o'r%)crrl\es E\lfg ﬂPsfe me%ﬁ? ane g’J) |% Yhe enbryoni c
endot hel i exgdised daom- pREmY 9 HFe/FMV ‘Fﬁénmﬂlz/ﬁ@él\]m transcripts
showed a mrmﬂﬁsﬁjﬁs@hgddﬁgééti&&ﬂl Q@,spaadw\@xye found in adult endot hel i al

cell lines together h (%3@ ransgri it Iane 7, 9 and 12).
Not ably, JAM and CF\’AM%1 tggcrll}s'cf e\f\%a:th g ron g:lvxﬁre fJT’at ed by TNF

tr eat nent ofP@W/W@FPaI"EEEPJTde‘T@QsWFHE A@@/%A ‘Qiﬂ-ln@,ﬁﬂ Y £ibhsigrip
remai ned unchadort-tileanaigdsead Wihh HindOr006H L T- eB@%EE’OOi‘IQ_Zs?19 25

| nteresti {;f' ?x]?iflieed”"lwgﬂlgﬁoﬁ”Qﬂﬁ'éca'am‘iﬁla' aélcﬁ‘e%cﬁeh%'l%né) PQ*{/@gn’k(?%d“' t

endot hel i I ne represent |Mg an _angi ogeni ¢ ‘vari ant (I ane 6,
failed to exﬁ%@% anvIRE . FIRK XAMS LFh dhe;| E’éifésﬁﬂ“é'-tlﬁ’inbeﬁl E¥HO ofeltamv 2
transcript vass exgrfivrewdogsnprénisusly describedd(Rdeatednt ot JAM 1 (Fi g

14). The JAI\/iggg a:f‘%‘érl'lphc‘f’aslglkf’siéjri%’s hi ghly expressed in enbryonic
eyer=5 patche

tissue, and In %/ es ki dney, and testis of adult
animals. A putative sp‘%tlaé’éelér%%ﬁ %Fﬁ:tan(‘}fs pegd o ReTNeARALABYi n testi s.
Expr essi opo OhsdAPps avetrreamaébpédm dmwwing kragsfédter cHOpkekDs £ael t hynus.

The rel ative 0 o) dur

enbr yogenesi gé@k{ﬁ%@% Lnﬁéo %M\Kﬁlm@ém%t%ﬁ%ﬁgs gg%?gt%%t day 7.5
post  coi t um CAHERERR WEFS) Aﬁ'PiaFrﬂNA?%scweéeF%’ét'%QFPatflé‘PIeHEPPﬁ% _
enbr yogenesi sntdhiebey 86 Hlow suggestri hatacSRAM But Sappadaltyasexpr essed duri ng
enbryogenesi g.angd, Sﬁkoé‘i&n%o"nesgaigﬁ{% %i&l%es%hl Nah® LRIdARIJRkeOr

endot hel i al corrpartrrentsma t1ss s 1s,1n agreenent wth the
i dea t hat 2Pt 1982ptZR/IoR By BLIFROBAPRstBOVERfenteiffly tIReTerRtRnance of
t he pol ari zedeomgayi zati on of cells. AM2) a 45kD protein, dependincr on
homonhi 25 interacti ongyedly ks 1258 IneahlddRobY G5! &eéamféanha%g Si nce
the HEV derived_cell |1 ne THE expressed t hest 1ev this
endot hel i al 2B wavl%r‘%/vafsl%@&CFBc‘FJH%“é?scé’P&d n@h‘ép%?ﬂt?(é?elqotflt&Pre

| ocal i zati onfokr IWd4§e,aandsiaiconpare to that of JAM 1. The l|ocalization 30
of the JAN2 protein of,d %.ﬁgﬁggﬁeeﬁ‘régﬁ&n%wgpﬁ\ém@lglj S was restricted

to cell-cell cont acts (Fi.g 11A . i JAM 2 was weaker than
that observedIP¥rE52HRM/ "I’e??%?’ﬂ) &t "io?il Eﬁ@dngﬁb’rrétr‘?é’ &% 8fsi ons
bet ween cel | $he3Bl13heTag t (Gvadiediest Demt exf Wachbépgy ANMU pradesent) at

cell-cel | copbaghy baedmsded ﬂQ@@Q?'é&?édﬂﬁdMet BodtMRi Magtier it

| nteract ed h%%%%@ Qéglgglleke soqugge ormscﬂ?C¥Lngﬂ t@guye|%p%pr|ng cel

For this
35 CRAM-2 proteins were prepared by PCR. In all cases, the

forward primers were designed to fit ATG initiation
region. The reverse primers were designed in the

sequences encoding the hinge region for the one Ig



WO 00/ 53" 749 - PCT/ EPO0/ 02219 26 purpose the JAM2 protein was fused to
green fluorescent protein (JAM 2-EG-P), and the construct transfected in
CHO cel | s. %ﬁOcellstransfected with JAM 2-EG-P ¢

conf | uency, \8\%\)!%?7 was only observed in 5 cell-cell cont EElAyﬁgﬁg)%gbot h
cells expressed the protein (Fig |liH),ishereas the contacts between
expressing and non-expressing cells were devoid of JAM2 (Fig 11H a,

i ndi cated bysclukdw featspr IMheheamearenaeteneadisis shaedeghkam cel ls vere
trfélmsfecE]I edhmédéetmheheht:ﬁeaﬁ@ m&ﬁt@h@riﬂeé&égﬁ%ﬁ@ﬁrf Ewg idH b). This o
i ndi cated that either [ eede onmophi lic interactions to be.
| ocal i zed atgc“éaﬁ CSPF‘ co%tﬂéc(’: TS ¢ arl]a% Terize pjﬁ:ﬂfﬁ bll1 @h:’gm cally,

i mrunopr eci mx%ﬁnwsm:ogmrzlr& %@Plchﬁﬁﬁi@mﬁoﬁéFﬁstESd@Qﬂtessed by

THE cel | 14 ngnOfrdie hanshgciwdiHPlaglhtay m@@m@d vekyot Fi ged Iiwpand D)
wer e perfor The ant i JAM

nt4 hod no recrpltateda
si ngl e band %((?jl}ﬁ%ekrﬂsfe was Oéﬁd l?llny)séz}il? ; g H%eld g4I The appar ent
mol ecul ar wehgfiatiqns ﬂééﬁ@iﬁmn%o Iﬁnd@ﬂlﬁed%r r‘I@FPdr ﬁ‘bﬁ PERuCI ng conditions
(not shown) ﬁf&bx@é&{trse&aeadeﬂeﬁQsltd&c@aedrehexbarmlaeﬁumbn&al o deduced from

t he am no-acid se fJ ch osyl atj o ting for
5 kDa. Imrun ‘?e%q%ﬁt ét Fgﬁg f%,&fﬁc uél %‘%gﬁég"ﬁ?@a%&ﬁgﬁ gﬂ%g’ﬁem fic
anti body teskierey ianda foll hgved bandroXbréndige®t ecul ar wei ght (~42kD, |ane
2) that excluded a possible cross- reactrvrty bet ween anti-JAM 2 and
anti-JAM 1 b I econbi nant JAM 1- EGFP 30 or
JAM 2- EGFP p SRS P S THHIRRE R lekahig scsultedln S|nle br oad
bands of 70 and 73kD T&gpéeliveing mongcdapphgarthidodies werecused: were
expressed onaﬁhﬁ-mmﬂvaqecei GHG t1gm)sf am-ad eetlsgcg Fi gnd1aéhed-ar@s 4 and 6).

These nol we 3 a | ecul ar wei ght
of 28KD. ah 4055 an&fsr"éu& & ?%é)fp?@%?‘?rﬁw%&ogg /53%%% M Epoo/ 022%9
27 In order Lmmuneler F54Ad1hoht hdi e(ﬁﬂaéé BRf Plience®%he Bt dgrity of the
endot hel i al Lemhngbnazapessand7hiow they regul ate the function of the
vascul ar endot hel i um .Ilh%ubgﬁgieofr %gqukpgﬁ%gI%g{s@ti Rfsgg%s were 5

perfornmed in the presence reconbl nant so ndot hel i al

cells were CEP{‘%:F%QPC* g the 4abratPihasingsehrrdand Seaprigees: or
SCRAM 1- | g2Dend Theconlrimaayesolub by mdlecude ast imfidreetend (Autragd+ hi s peri od,

probably dueptgnthe npl ecybap raghnfancy sof 35964@90%% 1ch%dce' | -cell

contact for I'Tgtl on, The transmg'd assa er OI’I’TE I.n the presence

0
of 1 ~g of rB¥BRHIoMAR “SSPUBFESSRE c#s:c,l:l)’l oIS fgﬁoWF BFOSUGt36R, ©t he nunber
of transm grahtigodidd sevagnpoing ysEdiddicad 1pythé erqguroaadbdmaatof sJAM | g2Do

(open squareg)y@iid "tﬂzxﬂ-&e mbhE&h1d hrlf‘c?slﬁv'&%&éneéf& ff‘&%hlé_li‘“r s, the
nunber of transm rated cel ﬁ I ncrease \gg co are to t he control
(dashed | PrefesHH c?fhtqﬂé)sf:e fet %“s"iﬁﬂ?@ f"l‘SER%)N (BPbsed circl es)

strongly redsbedn} he nunber of transm grating cells. 20 Si nce t he | eukocyte

popul ati ons were het er;ggemusanubm%se\é@euggeghéfl 15¢ 92Do acted on
a specific | eukocyte subpopul ati n or m drati on s bl ocked

wi t hout specﬁFPEYg ’ﬁﬁpptt %Fé”p%l Tbe, Whtlﬁ%‘ t"Paﬂgr’r\"r‘b‘? aﬂg@d &Pcdagsr e | abel ed
for the Antlbodles were purified on Protein G sepharose columns

30 (Pharmacia Biotech Europe, Dilbendorf, Switzerland)
according to the manufacturer instructions. CRAM-19H36
mAb was used for immunoprecipitation, whereas CRAM-18F26
was the reagent used for immunohistochemigtry. Similar
results were obtained with CRAM-4H31 and CRAM-17D33 mAbs.

35 Immunofluorescence analysis was performed using
secondary reagents coupled to FITC or Texas Red (Jackson
Immunoresearch, Milan AG, La Roche, Switzerland) for
cytofluorimetry and iwmmunohistochemistry, respectively.



25 | ynphocyte markers CD3 and B220 (Fig 208). Remarkably, sCRAM 1-1g2Do
specifically blocked the transm grati on of non-I|ynphoid | eukocytes, i.e.
nyeloid |ipeage cells (central panel, dashed colums). In_contrast,

SJAM | 92D0w8c98(ﬁ7§9i ncreased the number of 30 transmigrat PAFEROO24Ps (| eft
panel, white colum) w thout any effect? on other cell subpopul ations.
Furthernore, when endothelioma cells transfected wwth CRAM1 were used for
transmigrati on assay,Fen inmmekdegochemsth g arpraRlaRswens diwed 6Fig 12), 35
wher eas t he fimapstactboledf ( ﬂaAMé 2mgBliandt h@mpebhevér® I’k:él'ik}mrated

transm grati.qn. e - - sa ukocyte

tr ansendot hel'| é’P,m' g?a%?%‘%e \rqu?ghegﬁg%}sl?z(_s ht6\6%(%(.‘)/ égﬁgggt%l EPOD/ D2219 28
This was parevieamighp| vekedhsy DrdRaeY ofRat ikgfissorEsragersisknaGRAMAL. These
results :rsdizflaaﬁealba?mthetmm&aspif}iaaé Mdhrbﬁ:é&@@n@ﬂﬁﬁi;{l?dbal Cells .
may regul ate t ti t i ayer..lt, cou e expecte
that the rmﬁ-'eocﬁl%é{gsqg%hi'g% g:fnr%el gg?mf?gg%g%on%eghbég??%?e%%n endot hel i al

cel | s reach e udaegociation elefyeshhe digngckedorissueRAAsl transcripts
was expl gr eq-)eixffo@:lﬁ\él at heihgﬂcdﬂﬂ]alg‘énulﬁdﬁdiﬁﬁ:afsfeercﬁ@bﬁeﬂbﬁW@c@@f&ﬂr{gihons- 10d
CRAM i s do ec~ j i nce,the nscr i pt, t hat encodes
CRAM1 is no ? reégﬁﬁgggﬁg%f%&%% ileggg%%sreg:galét’ eégéﬁén&%—ﬁendot hel i um
was co- cl® Bk widPh6PandY8 elThe dissgciatipd weddy ¥ssaystrinedsd®to furt her
expl ore thi 2 .hdwrguhat 3onc dwWidepillonceopidteh@pr t(me1e6hl s Werdbeact i vel y
cycling and 1 kNt i 0 i hi .conf | uency
The coll o diiaue Pes aasthalfyeenanhef oottotl R SR I Sl b e
expr essi on VERAME 9deper gPakPRfid&Rty L TEuRTRRS | AdER%i Ehege pyashes,

sem - quant i tedlilee wekePERaided Shimkn biipt FhgldSed tdme iexpaessi on | evel of

CRAM 1 trans 'Eggﬁ e é’@ﬁ% L[ ye. f h . 2, 31in
Fig 13 coﬁ.‘?é?})n tnglg%o?ﬁggs, a a%gf%' %gnlg‘lg%eér,@; (rL gg%eggféllé?%&%s Thi s
ef fect was dIBps8dt e EVABFE* 1AM N ‘the t-end celis but was nore pronounced

with the THE cell |ineamhichr hixMH2y exppessiet waRAMnhlyzbe onwsldgul ati on of

CRAM1 in e twlﬁf%ztﬁgs&gmgﬁgﬁg_)g%?%#é’%@?%grggl ial cells were

co-cul tured carcli noma cel ensel ves do not express
CRAM 1. Thi shetfifliat®daLPhe (Fhmk) FECWEBAICRENY) olffoasdvencantree cel |

cycl e sinze wetsrohtelinedwey eomitstimgb @dimary natteidselyt.hne growt h rate of

endot helial cells upon contact. It is noteworthy that the results obtained
wi th KLN 205_carcinomg cells was 35 identical to the one used in our

ori gi nal scriBRHRRPLAcARIERLIARS h t he H16 nel anonm tunor. This indicates a
general nmechani sm by vmmohopreoisi aitfieas eatdet et ficrimedelhavi or . WO

00/ 53749 ﬂgﬁé$¥gﬁyf}2%£%c29bed {Aurrand-Lions et al., 1997,

25 Cellular Immunology. 176:173-179) using 10 mM Tris-HCl
buffer pHE 7.4, 150 mM NaCl, 0.5% Triton X100, 0.5% NP40,
protease inhibitor cocktail (Roche Diagnostics Ltd,
Rotkreuz, Switzerland) for lysis. After
immunoprecipitation, SDS/PAGE, and transfer to

30 nitrocellulose membrane, the biotinylated proteins were
revealed using streptavidin coupled to peroxidage
(Jackson Immunoresearch) and ECL (Amersham Pharmacia
Biotech, UK).

35 Permeability assayvs
Permeability was measured using Transwell
chambers (6.5 mm diametexr, PC filters, 0.4 um pore size,
Costar Corp). In brief, 1x10° transfected or non-



JAM 2 is hicrhl~ expressed durina enbryoaenesis) and restricted to HEVs and
endot helial cells subpopula~ions in adult tissues To better define the
tissue distribution of 5 JAM 2, imrunohi stol ogi cal anal ysis was_perforned
on ki dney ¥9P%¥é%nteric | ynmph node sections (Fig 15), \Aﬁ?[fﬁm@ﬂ?ﬁ[’)%ssed t he
hi ghest levels of JAM 2 transcript. Imea¢he cortical region of the kidney, a
specific staining of intertubular structures was detected with anti-PECAM
10 (GC51) ortramsiteghdfl CHORAMLRVIEFE2EY! tHURE tRheprELUeRRY 28 1 or

anti-JAM 1 stiaiveed prédividignicopteletbuln atirepiithebizd waldtin(not shown).
The i nvent Or,S the el

which di p damtSEneootrer fOeL5eA s LiCkLs AABIdLRANYASEY StTuct ures,

correspond To radial veins or vasa
recta endot BBIG/F12smedEeyrveidhomsr FER| 5 pdde Ehsel pHeT s sEs wer e

performed sanghd b@ovascih afhestxfplpétrubﬁambd:e)l’ll ifIiTed dekt hak heMw  ant i - PECAM

stai ning (F| a n 4 ons,

l i near i nterengic) theF%%‘f‘;%%@aF\% hg Véggééd&t ltnegh an%h-s‘%%k/k
anti-JAM 1 Gt dntmg/md figad Fonseatrptadm- c, respectively). On sections of
nmesenteric | ynph nodeattepiraloudt,achbiiferd Wdr@h rendoededn@l venul es (HEVs)

bt d.wi t.h J dt
oxpr oss. oam i udsibBEhbe e TP airLly i Pin OE e WL REihgund tO
di f f er ences §ykafiaczubiel The a%eq%éappfaﬁ?wq)fmtﬁ@%m of i’ Fig 15 e-h,
insets). |n ifdegeokicheabhaissrOivashealesbated ishd yoppasedeassing typi cal

staining of the subcaps Q:Ee %dw%e%e\é’ésuﬂ QPE Vde%fo}Q%E?J.Q&%y “1{]& bodi es 30

(Fig 15 i-1), correspon he stai ni atic vessels.
Thus) the stBOTRIG 2R Fﬁp?ﬁ’em%ﬁ;ﬂw f@FZHaéH?logma? ﬂB°F§S‘F%T§t°r| cted to
certain endoimedrislcycebtsimed tviitst midturgse ClHIS elejl 1aseasi edlesh st h

vascul at uf $ 166" order to clarify whether endothelial cells 35 staining
accounted for the pi ctures shown in Fig 15, cytofluorinetry analysis of
JAM 2 expression was perforned on varl ous cell lines or freshly isolated
endot hel i al Tednsf Of ' e§\0 00/ 53749 30

PCT/ EPOO/ 022t 9 eI [ ?&gggléﬁgrgansfggggi_og @@059% ggggeﬁe& | ow | evel s of -

JAM 2 on the cell surface apd vari ab | evel Fl g_16A) .
Cytometric afbdyks STnsfrebhPy ik SHY é’&li}ﬂe‘ﬁﬂ'&! H:é’lq gelubie SIHRS per f or med
by tripl e2st andi Typief FiebtaglsqNrsizomensbracte dvexfd @arcobfiagenase/ di spase

organ di ssocyaij gEess QEQﬁHl@' &%én% %esraﬁiﬁtdé 'nfa%ulexcgai-é% cell's
stained with_ bot % and cetyl L ta_e 1984, J.

Cell Biol. 9§n§6§‘lﬁtl°§lsal RHRGP FRL 10 3HANPE - of © ‘3%\7} on Pﬁn?‘g Wbl e positive
cell popul at tnmnsféecsimmsupefngtair&a verek cdhbgclzanl ePeryekws gagxhes, all

]Ehe IJ,SAR)/L gt Eddﬁﬁizl@ aoct%_lnt % fﬁérml ﬁ‘ie&&@t yk&d8d- h%)'wt Eﬁl(rénf'ﬂ 50| ft ai ned
or nean 1 n €S organs ot ne |a S
expressed2§A}\7/§§; © qf&th\héhn}‘i%étrf?e aé’tta’n +Ag %tsn??éff B’Fﬁﬁd"%ﬂ’ Il's

obt ai ned frohvigapiitiodds ¢omininy s Hiroteras Dobibifteem¥isn a cel |

subpopul at i onpoLf iRy @ﬁnﬁhQQﬁSlé&ﬁ\é?ﬁi)er @g@nstsgcys Qfer%nqmaﬁel ial cell
f cytonetric and 20

phenotypes wi.thin th t.o her the res

i munohi st ocﬁ&ﬁ’i‘%%"re%r?&l ﬁg gg’ﬁA%v YAMZSFgeE'baet)ﬁﬂ e§§88 Wth JAM 1 by
endot hel i a, trhhsfedtdd ¢edys. Phfter ' fiveawelsbesawtkh RS coodatnimynani c

| ocal i zat B@Npebt d484 2 draneebks el | caMGas BRcHE dhitiethet Bead®chani sm by

Vi deo m or osEBpy VRS TRESCHIDAITE APaBR, T ThAd B JAEI tho
fl uorescent EHEREYiRH folée@grerdivey et r%mmédctawlpl Jhedelnted chanber
slides for | #RgbPPons containing the recombinant proteins were then

concentrated on Centricon-10 (Millipore) and dialyzed

35 against PBS.
Final protein concentration was determined
using the Micro BCA assay (Biorad). The purified products
were then submitted to a polyacrylamide SDS gel



30 After cell spreading, surface expression of JAM 2- EGFP was not uniform
but was rather clustered at cell-cell contacts (Fig 17A, cells depicted by
asterisks). During the formation of new cell-cell contacts, relocalization
of JAM 2- E&ﬂﬂ°{5674§e|r junctions was observed and an 35 | RCSFEM®or escence
signal was detected at the novel contagi point between the cells formng
the new cell-cell contact (arrows). The chineric protein was enriched in

t he nmenbr aneelrdimopbirvasipecipllavasobyacerPngseid due sp@iobidX a9 -

PGT/ EPOO/ 0224:h 13l @adipoptipide "zipper |ike" pictures seen after 12 or 18
mn. Interestingly, the localization of JAM2 at the primary cell-cell
contacts was not |ost during the formati on of the new nenbrane contact (see
upper |eft Slranswigragiiboncagsawss). This finding indicated that JAM 2EGFP

was specifgcally rel ogahkgegtd octdismigwacebh £¥isitlendafdeibal, upon

engagenent) its localization s stabl.e. TJo further ess_t he
requi r enent sc‘?]("s)lrS R Eef%)oﬂ%%%??sz 'Iieg’ﬁ,%utgli-ﬁeé?%cprsl}e\ﬂaﬂg SHFRP Y was
performed afg¢eralouddiffy LheCekl |Bigdogvayet2 ( BP-BO).. BulieSlyt the wounded

edge mai nt ai pebos) AVbRd akeINiverientaltusodi Bt toiot A8yhats wiaaflel 10Ut | ost
JAM 2 | ocalizati on act1 thebv\ogndegilscleq% ( rrgwsg i ndi cat.i ng t?g{ JAM 2
engagenent 1 a* € opposi'ng Ce ce mai ntai n
BRHYP 2 B YSREPOR R ng QTR AESEEFIFL '® mai nt ai

i ts menbrafethomidsamcieont Ovikg ef P isod uble 9oeednb ingintowohgowbemdi ng,

fel I's bordelrb@m}]izﬂ; wiuialdnhﬁggnzd@. mdﬂre%t ewbn&@yé,hﬁ.mmmhb hRes s v

nt eresting t hes e nt ai ned contacts_ w th . nej oring cells via
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(polycarbonate: filters, 8 um pore sgize, costar) allowing
the cells to form a monolayer over 18 hours. Medium in

25 the upper compartment was removed and 1x10° leukocytes in
100 pl, freshly prepared from spleen by Ficoll
centrifugation, were added to the upper compartment.
SDF-1 was added to the medium (final concentration: 40
nM) in the lower compartment to establish a chemokine

30 gradient between lower and upper compartments. For the
experiment with antibodies, purified antibodies 18-F26 or
19-H36 were added at the concentration of 10 ug/ml in the
upper compartment with splenocytes. After 4 hours,
transmigrated leukocytes (in the lower compartment) were

35 harvested and counted. Results were expressed as % of
input.

RESULTS
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30 t-end.l endothelial and B16 melanoma cells expressed high

levels of the CRAM-1 transcript. However, under co-
culture conditions the level of CRAM-1 expression was
down regulated (Fig 7B). Translation of a 350 bp long
fragment corresponding to CRAM-1 showed the amino acid

35 sequence YYCxAS indicating the endings of an Ig C2 domain
followed by an open reading frame (ORF) containing an
hydrophobic stretch of 18 amino-acids that signed a
transmembrane region.
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25 constant type 2 like immunoglobulin domain (Pfam, The

L)

Sanger Centre and Blast) with two potential N-linked
glycosylation sites (aa 104 and 192). The hydrophobicity
analysis (Tmpred, ISREC) predicted a transmembrane region
between pogitions 242-260. The postulated cytoplasmic

30 domain consisted of 49 amino acids and contained a number
of highly conserved Ser/Thr and Tyr phosphorylation sites
(Fig 8A, residues in italic). The search of known
patterns with the Prosite program identified the motifs
SSK/SYK as protein kinase C, SKQD/TSEE as CK2 and

35 KQDGESY/KHDGVNY as Tyrosine kinase phosphorylation
signatures.

JAM, CRAM-1 and CRAM-2 define a new subfamily
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sequence of human CRAM 1 as depicted in Fig 6.
Tigsue Distribution of JAM, CRAM-1 a -2 mMRNA
25 Expression of the three transcripts in cells of
different origin was detected using RT-PCR. All
endothelial, epithelial and most tumor cell lines tested,
were positive, although at varying degrees for the
different transcripts (Fig 10A). The highest expression
30 level for CRAM-1 was found in the 8V40 transformed HEV
cell line TME (lane 9), and in the embryonic endothelial
cell line e-end 2 (lane 4). The CRAM-2 and JAM
transcripts showed a more restricted distribution, and
were found in adult endothelial cell lines together with
35 the CRAM-1 transcript (lanes 3, 7, 9 and 12). Notably,
JAM and CRAM-2 transcripts were strongly downregulated by
TNF treatment of endothelial cells whereas the level of
CRAM-1 transcript remained unchanged (lanes 2 and 11).
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was detectable as early as day 7.5 post coitum, whereas
15 JAM-1 mRNA was not detected at all during embryogenesis.
These results suggest that CRAM-1 is widely
expressed during embryogenesis and shows a restricted

expression to epithelial or endothelial compartments in
adult tissues. This is in agreement with the idea that it

20 plays a role in the establishment and the maintenance of
the polarized organization of cells.

AM-2, a 45kD protein, depending on homophi
25 interactions for its localization to cell-cell contacts
Since the HEV derived cell line TME expressed
the highest level of JAM-2, this endothelial cell line
was used to further study the subcellular localization of
JAM-2, and to compare to that of JAM-1. The localization

30 of the JAM-2 protein on the surface of the endothelial
cells was restricted to cell-cell contacts (Fig 11A, a).
The staining for JAM-2 was weaker than that observed for
JAM-1 and less prominent in the membrane extensions
between cells.

35 Then it was investigated whether JAM-2 present
at cell-cell contacts interacted homophilically with
JAM-2 or whether it interacted heterophilically with
another molecule on the neighboring cell. For this
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0 o !
(5,015, 2 i) UAUL S o8y OOE Chgoh oS PR ()10
zodY: 'HFnﬁO@H?@RﬁFtlfelio (Fig 110 and D) were performed. The anti-
10#>10%&' () -JAMF 2, ahtQ%eay ? 8CKAM- 19HY6 , S ShodMeki«dip it Qed s$ 1ODAFRE () -
band of 45kD from TME cells lysate (Fig 11C, lane 3).
The apparent molecular weight was identical
20 under reducing or non-reducing conditions (not shown) and
corresponded to the predicted molecular weight deduced
from the amino-acid sequence of JAM-2, each
N-glycosylation site accounting for 5 kDa.
Immunoprecipitation of JAM-1 using H202-106 anti-JAM
25 gpecific antibody resulted in a single band of lower
molecular weight (742kD, lane 2) that excluded a possible
crogs-reactivity between anti-JAM-2 and anti-JAM-1
antibodies.
Immunoprecipitations of recombinant JAM-1-EGFP
30 or JAM-2-EGFP proteins after surface biotinylation
resulted in single broad bands of 70 and 73kD
respectively, indicating that the molecules were
expressed on the surface of CHO transfected cells (Fig
11D, lanes 4 and 6). These molecular weights were
35 expected since EGFP has a molecular weight of 28kD.

Tightness an ukocyte migration



D
Y <dY: ' H, %40%T& ()-:$!'S, Yo% ()-:$ ZYd0vdd& ()-!  ZYd0ov& ()-! ZYd0%ZZ& () - @
@109%& ()- Zrwl3dY:! ", 940% 4 & ()-:$!Y ,9%0% /& ()-:$! P, %0%*& ()-
L 040% t & Q0SB 0 00 ()-: $!, YL0UR ()-: $rstuai uSl! 9 ESI(ER0/02219
& ()-11i",$10%=& ()-1!+ $10%& ()-!fSspqu& ()-0l 10%& ()-3 104’ 4" 104" 4°
104" 4" i w~rwU3uS1! I P' S) 109& ()-9!S)10% & ()-9! , $109& ()-!!", $109& ()-!!"

L $10%84& () -1 VK , $10%H* 8rpr! kb nuralerdtahinbae %o (doulles] QUF&uédcd® 1090 ()

FZlO%T&' $. $ I 09 H& )
109%& ()-E s '}Q%O%ﬁ%% A %@8&& UialTbel) %% et 250 0 j =

'l M N O P wi Py Il\egulm%ﬂhfo’é‘sn%w ﬂisé}he vapopby (%ndofchellum:

1094, T, & () -1iédkocyte trans-endothelial migration assays were

5 performed in the presence of recombinant soluble JAM or
CRAM-1. Endothelial cells were cultured for two days in
the presence of sJAM-Ig2Do or sCRAM-1-Ig2Do. The
monolayer integrity was not affected during this period,
probably due to the molecular redundancy of the mechanism

10 of cell-cell contact formation. The transmigration assay
was performed in the presence of 1 ug of recombinant
soluble molecules. As shown in Fig 20A, the number of
transmigrating cells was poorly affected by the presence
of sJAM-Ig2Do (open squares) during the first three

15 hours. After four hours, the number of transmigrated
cells increased when compared to the control (dashed
line). In contrast, the presence of sCRAM-1-Ig2Do (closed
circlesg) strongly reduced the number of transmigrating
cells.

20 Since the leukocyte populations were
heterogeneous, it was evaluated if sCRAM-1-Ig2Do acted on
a specific leukocyte subpopulation or whether
transmigration was blocked without specificity. For this
purpose, the transmigrated cells were labeled for the

25 lymphocyte markers CD3 and B220 (Fig 20B).

Remarkably, sCRAM-1-Ig2Do specifically blocked
the transmigration of non-lymphoid leukocytes, i.e.
myeloid lineage cells (central panel, dashed columns). In
contrast, sJAM-Ig2Do poorly increased the number of

30 transmigrating T cells (left panel, white column) without
any effect on other cell subpopulations.

Furthermore, when endothelioma cells
transfected with CRAM-1 were used for transmigration
assay, an increased transmigration was observed (Fig 12),

35 whereas the transfection of CRAM-2 was without effect on
the transmigration. When SDF-1 was added to the assay,
the leukocyte transendothelial migration reached 20%.
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that the molecules of this family will become a barrier
when endothelial cells reach confluency. To this end, the
regulation of CRAM-1 transcripts was explored in
endothelial cells under different culture conditions.

10
CRAM is d d by high confluenc

Since the transcript that encodes CRAM-1 is not

regulated by TNF, but is downregulated when the
endothelium was co-cultured with tumor cells, a

15 confluency assay was used to further explore this
regulation. Under low confluency, the cells were actively
cycling and CRAM-1 interactions did not occur whereas
under high confluency the cells divided less and CRAM-1
was engaged. The level of CRAM-1 mRNA expression was

20 determined under various cell densities by

semi-quantitative RT-PCR. As shown in Fig 13, the
expression level of CRAM-1 transcripts decreased when
confluency was reached (lanes 1, 2, 3 in Fig 13
correspond to 100, 50, and 10% confluency respectively).

25 This effect was hardly detectable with the t-end cells
but was more pronounced with the TME cell line which
highly expressed CRAM-1. The downregulation of CRAM-1 in
endothelia was also enhanced when the endothelial cells
were co-cultured with KLN 205 carcinoma cells which

30 themselves do not express CRAM-1. This confirmed the link
between CRAM-1 expression and the cell cycle since tumor
cells were described to increase the growth rate of
endothelial cells upon contact. It is noteworthy that the
results obtained with KLN 205 carcinoma cells was

35 identical to the one used in our original screening
strategy with the B1l6 melanoma tumor. This indicates a
general mechanism by which tumors affect endothelial
behavior.
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10 (GCSl) or anti-JAM-2 (CRAM XVIIIFZG) mAbs, whereas anti-
Z0-1 or anti-JAM-1 gtained predominantly the tubular
epithelial cells (not shown).

The inventors therefore focused their attention
on vagcular structures, which dip down into the medulla

15 and correspond to radial veins or vasa recta endothelial
structures. For this purpose, serial sections were
performed and the vascular structures identified with the
anti-PECAM staining (Fig 15d). On the equivalent region
of neighboring sections, linear interendothelial

20 stainings were detected with anti-JaM-2, anti-JAM-1 or
anti-Z0-1 (Fig 15 a, b and ¢, respectively). On sections
of mesenteric lymph node, typical staining of high
endothelial venules (HEVs) was obtained with anti-JaM-2
mAb (Fig 15e). The HEVs were also found to express JAM-1,

25 Z0-1 or PECAM (Fig 15 £, g and h), with subtle
differences in the subcellular localization of the
stainings (Flg 15 e-h, insets). In the cortical area of
the mesenteric lymph nodes, a typical staining of the
gubcapsular sinuses was observed with all antibodies

30 (Fig 15 i-1), corresponding to the staining of afferent
lymphatic vessels. Thus, the staining with the CRAM-18F26
anti-JAM-2 mAb is restricted to certain endothelial cells
or to gtructures closely associated with vasculature.

In order to clarify whether endothelial cells

35 staining accounted for the pictures shown in Fig 15,
cytofluorimetry analysis of JAM-2 expression was
performed on various cell lines ox freshly isolated
endothelial cells from dissociated tissues. Endothelial
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organs, endothelial cells expressed JAM-2 jin vivo. When
15 the staining was performed on cells obtained from lymph
node, JAM-2 expression was only found on a cell
subpopulation, reflecting a possible heterogeneity of
endothelial cell phenotypes within this tissue.
Altogether, the results of cytometric and
20 immunohistochemical analysis show that JAM-2 is co-
expressed with JAM-1 by endothelial cells of kidney,
Peyer's patches and lymph nodes.

Dynamic localization of JAM-2 to cell-cell contacts
25 To dissect the mechanism by which JAM-2 was

specifically localized to cell-cell contacts; time lapse
video microscopy was used. The CHO cells, stably
transfected with the fluorescent chimeric molecule, were
trypsinized and plated into chamber slides for imaging.

30 After cell spreading, surface expression of JAM-2-EGFP
was not uniform, but was rather clustered at cell-cell
contacts (Fig 17A, cells depicted by asterisks). During
the formation of new cell-cell contacts, relocalization
of JAM-2-EGFP to cell junctions was observed and an

35 intense fluorescence signal was detected at the novel
contact point between the cells forming the new cell-cell
contact (arrows). The chimeric protein was enriched in

the membrane protrusions between contacting cells,
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) EGFP was specifically relocalized to the new cell
contact, and that, upon engagement, its localization was
gstable.
To further address the requirements for JAM-2
10 localization, time lapse video microscopy was performed
after wounding the cell monolayer (Fig 17B). Cells at the
wounded edge maintained JAM-2 at their intact contact
sites (arrowhead), but lost JAM-2 localization at the
wounded side (arrows), indicating that JAM-2 engagement
15 by a ligand on the opposing cell was necesgsary to
maintain its membrane localization. Over a period of 90
min following wounding, cells bordering the wound began
to migrate into the wounded area. Interestingly, these
cells maintained contacts with neighboring cells via
20 membrane protrusions that were brightly fluorescent, i.e
JAM-2 positive (arrowhead). These results supported the
hypothesis that JAM-2 homophilic interactions may play a
role in the establishment or maintenance of cell-cell
contacts.
25
JAM-2 increages monolaver ti s8s and participates to
Since a number of molecules participating in
cell-cell connection, have been shown to regqulate the
30 paracellular permeability of cell monolayers, it was
tested whether JAM-2 could also affect this function.
Transfection of JAM-2-EGFP reduced the paracellular
permeability to FITC dextran and improved sealing of CHO
cell monolayers by 42.5%; whereas transfection of the
35 unrelated molecule Tac (IL2R a), did not significantly
reduce the paracellular permeability of CHO transfected
cells (Fig 18). The transfection of JAM-1-EGFP also
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These results raised the question whether the
chimeric molecules were able to participate to a
5 subcellular specialized compartment such as tight
junctions in polarized epithelial cells.
To answer this question, the EGFP chiwmeric
proteins were transfected in MDCK cells, and their
subcellular localization compared with that of the tight
10 junctional marker: occludin. As shown in Fig 19A, when
serial pictures every 0.9um were analyzed for EGFP
fluorescence and compared to occludin staining,
JAM-2-EGFP was specifically enriched in cell-cell
contacts at the level of tight junction. At the basal
15 level (left), intracellular dots of EGFP fluorescence
were obgerved. A similar analysis (Fig 19B) of MDCK cells
transfected with JAM-1-EGFP showed a similar
co-localization with occludin. Nevertheless, the
distribution of JAM-1-EGFP fluorescence was less
20 continuous than that observed for JAM-2-EGFP at the level
of tight junctions.

DISCUSSION

This example reports the use of a new screening

25 strategy to identify regulated transcripts encoding
members of the Ig superfamily of adhesion molecules.
Described here is the cloning with this method of the new
molecule CRAM-1 as a regulated transcript. The regulation
observed in endothelial cells grown in the presence of

30 tumors is confirmed by semi-quantitative RT-PCR and is
shown to be dependant on the growth phase of the cells.
Due to differential expression under changing cell
confluency conditions, the name CRAM-1 for "Confluency
Regulated Adhesion Molecule-1" was adopted.

35 Also described herein is a closely related
sequence to CRAM-1 named CRAM-2. CRAM-1 and -2 represent
the prototypes of a new subfamily of adhesion molecules
which also includes the recently described molecule JAM
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10% Fnﬂoww%%c&%i !EFE%Q%5%§x:%éQy19%§iifying cDNA of interest. TDD
successfully exploited the use of partially degenerated
15 primers to confer selective targeting to the conserved
region, Y(Y/Q/R)CXAS, of C2 like Ig domains. Repeated
experiments lead to reproducible display patterns. Out of
16 differentially expressed transcripts, three correspond
to genes with significant homology to conserved 1g
20 sequences. This increase in specificity manages to
overcome the major difficulties in the already known
techniques of classical RNA fingerprinting and
differential display. RNA fingerprinting has long been
used for the identification of differentially expressed
25 genes. However, due to the sequence specific primers
employed, this method detects only the transcripts of
selected and already known proteins. On the other hand,
RNA display employs random primers and involves the
non-gpecific amplification of transcripts. The aim in
30 this case is to pinpoint any differences in mRNA levels
between two bioclogical systems, which are submitted to
comparison. TDD is an advanced screening method that
combines the specificity of RNA fingerprinting with the
degeneracy of Differential RNA Display resulting in
35 selectivity. Due to the targeting of related transcripts,
this technique significantly reduced the time needed for
screening. The identification of new members of specific
protein families, therefore, becomes possible. This is a
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tissue distribution and regulation of expression under
the influence of TNF, indicating that they act by similar
physiological mechanisms. In contrast, CRAM-1 transcripts
15 are not regulated by TNF but rather by the rate of
proliferation or the density of endothelial cells. In
fact, overexpression of CRAM-1 transcripts in cycling
cells and its downregulation in quiescent cells indicate

that this molecule participates in the establishment of a

20 continuous monolayer. Its function in confluent
monolayers of cells is the maintenance of the endothelial
cell layer and the related properties. Since different
leukocyte populationg have to migrate to the site of
immune response, it is thought that non-lymphoid cells

25 migrate via a CRAM-1 dependant mechanism, whereas
lymphoid cells migrate via JAM or CRAM-2. In this case
the immune response can be modulated by using
combinations of different soluble recombinant molecules.

30
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5 polypeptide shows at least 70% sequence homology with the

amino acid sequence of the murine Confluency Regulated
Adhesion Molecules 1 or 2 (CRAM-1 or CRAM-2) as depicted
in FPig 3 upper and lower row, respectively.

2. Polypeptide as claimed in claim 1,

10 comprising an amino acid sequence that is at least 70%,
preferably at least B0%, more preferably at least 90%,
most preferably essentially 100% homologous to the amino
acid sequence of human CRAM-1 as depicted in Fig 6.

3. Antibodies directed against the polypeptide

15 as claimed in c¢laims 1 and 2.

4. Antibodies as claimed in claim 3 for use as
a targeting molecule for cells bearing polypeptides as
claimed in claims 1 and 2.

5. Antibodies as claimed in claim 3 or 4 for

20 use in the inhibition of angiogenesis in tumors.

6. Antibodies as claimed in claim 3 or 4 for
use in the treatment of inflammation reactions.

7. Antibodies as claimed in claim 3 or 4 for
use in the modulation, in particular increase, of

25 vascular permeability.

8. Antibodies as claimed in claim 7, wherein
the increase in vascular permeability is effected in
tumors for the delivery of drugs.

9. Antibodies as claimed in claims 3-8 coupled

30 to another molecule selected from toxins, radioactive
labels, fluorescent labels, enzymatic labels, photo
activatable labels, liposomes, drugs and cells.

10. Soluble polypeptide having essentially the
same amino acid sequence as the polypeptide as claimed in

35 claims 1 and 2 for use in the treatwment of inflammation
reactions.
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extracellular domains VC,, and/or the membrane proximal
cytoplasmic sequence: A-[Y,Q]-I[R,S]-I[R,K]-G-[C,Y]-F.
13. (Poly)peptides as claimed in claims 1, 2,
11 and 12 in soluble form for use in modulating wvascular
10 permeability.
14. Poly- or oligonucleotides having a
nucleotide sequence that encodes a complete polypeptide
or part thereof, which polypeptide has an amino acid
sequence that is at least 70% homologous to the amino
15 acid sequence as given in Fig 3 upper and lower row.
15. Poly- or oligonucleotide as claimed in
claim 14 having a nucleotide sequence that encodes a
complete polypeptide or part thereof, which polypeptide
has an amino acid sequence that is at least 70%,
20 preferably at least 80%, more preferably at least 90%,
most preferably essentially 100% homologous to the amino
acid sequence of human CRAM-1 as depicted in Fig 6.
16. Poly- or oligonucelotide as claimed in
claim 15 having a nucleotide sequence eggentially
25 identical to the nucleotide sequence of human CRAM-1 as
depicted in Fig 6.
17. Poly- or oligonucleotide as claimed in
claims 14-16, which poly- or oligonucleotide is RNA or
DNA.,
30 18. Poly- or oligonucleotide as claimed in
claims 14-17, which poly- or oligonucleotide is a primer,
probe, antisense RNA etc.
19. Method for the specific identification of
differentially expressed DNA-sequences comprising the use
35 of Differential Display Reverse Transcription PCR, in
which one set of partially or completely degenerated
primers specific for the target gene is used.



