NOVEL ANTWROLIFERATION ANTIBODIES The
present invention relates to novel antibodies, in particular
murinc monoclonal antibodies, chimeric and humanized
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0 Inhibit tumor growth, as well 5 as the amino-ant
nuclelc acid sequences coding for such antibodies. From
one aspect, the invention relates to novel antibodies,
derived compounds or functional fragments, able to inhibit
the proliferationf temoreel s TRERAROHORNAISRODIES
comprises the use of such antibodies as a drug for the
preventive and/or therapeutlc treatment of cancers, as well
as in the pPECEHUREUPRitE FefatdY 1 FAnRBPaEngRigaricular murine
Fitraitipoth eniphastion M gicom privesizdnsbogitiohipit tumor growth, as well
Gﬂmﬁiﬁiﬁgdﬁti(ﬂiloaﬂ[iQ@@i@@lﬂﬂcﬁembiﬁ@mn%ﬂtl&%h@& From one aspect,
AGARGER CmPoRety, shitlas anthorlies oL, con-ga! & Shal fragments,

with toxins, and the use of same for the reventlon an

fatRBRE Rl eaRL aFgmor Ce‘éeﬂt&rm‘rﬁntm% S EpIERTses he use of
erbsenbisrdhe pradubticre oferronociomat tintibodiescs:the of cancers, as

E&QDQNHQfﬂlerHB&ilﬁEBmﬂQ@QEIJQ@HN@QQ@(&%Q@L@W%{&H}I the invention
L%)%Sgﬂf %otrrne Q%I (g’l@,t clcp ]f15§1ﬁ rag}!: Iboedlareilmcrgnul ma %{m with other
a recombinant prot at corresponds to the
RS oA A sa et e RIBAYE oPfar WitRs K HiRE i dtfeaty! the use of
ynthemhonsesarer gsoveradythey arefirshsgreened for

their C@@mw t%@ﬁ%@k&&k@l imwpgmd&l%p%géﬂﬁm antibodies is

anner. . on stage t@e aptl odies thus selec g
¢ TECO Jm {m 0 c 17 ‘:m dts a _notential tar P] of a treatment. In
are tested In VIVO an ro in order to determine

Beaity 8%%@1[’d@?ﬁ’éi?‘ﬁrd‘b‘érﬁe@@ﬁﬂ’fﬁ?%@@%ﬁTéﬁﬁsc‘éTC‘*PondS to the
actiomg20abhigtétraditionalnapprdadhs evencillivmsk@sule are recovered,
pesSIee mge%ahl%lwgmegdagg% f{&ragm@ PEAIRBINGsen in a specific
Qften g n“£{&%e§ g.large nui ﬁeesl antipodies whit Q a5 and

Certainly capable ot speciticaly recog nlzclﬁ L JivER Targagnd i viro in
Bf&ﬁf\ﬁm%mﬁ%@\ibeaocmﬁew% Bé@ﬁmer@nflﬁffé m@fie@mhﬁm‘m of action.

activityhiin‘the:field ofjpancerettisifideekk krqwaitialy @ven the working
a0 @raﬁmgybpgaqﬂgeaggcgqn@ﬁwtg YR INALAORTARs which are

|neV|t g nfthat 5such an antibody will later show
certazr élfr% 2C] ca y/rcco m?mg ) gfﬁé tar %(éf lﬁl{ which in vive do not

gen U ItU mo
Wibﬁéﬁtféﬁl&ﬁ#étrﬁ Pﬁ@ﬁﬁh@éfmah ﬁe fhet fdcd éermg dntl igied known that,
exenfagainsvtheaibementioned, sinoe itis: HasechON@itably mean that
sfung mkdmﬁ%&fw gcﬂaﬂ{@a&%&w&w[@f}nﬂrw ary

screening based on the function sought for the antibody

and notoR" fw‘“’étré&‘&ﬁﬁi&&‘(ﬁf‘%ffﬁ&hthﬁb%@p&’éﬁ@ﬁ?&‘ﬁ% s oes even
iaviaits Havasdhscte diagién fmdtion: ritinseppalinibitionh, and more
pi-trasalyroliferation-aetdnadiieed 1of theelloasiadr the antibody and not
gnibadyselecion parameter. WO
2008/062063PCT/EP2007/062760 2 The production
methO& s i BE: dUSCABEYTH e Gt tglyer function, namely
iakidinples! Betehnroliferaiora seirprising, whyhdyethissfamctiohaly selection
Rppresch, the inventors have produced and selected an

antibody capable of inhibiting in vitro and/or in vivo, in a

significant 5Smanner, the proliferation of tumor cells.

According to one embodiment, the invention relates to an

isolated antibody, or a derived compound or functional
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30 can be found in minimal proportions. In other words, a
monoclonal antibody consists of a homogeneous antibody
arising from the growth of a single cell clone (for example a
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molecule coding for the homogeneous antibody, a

prokaryotic host cell transfected with a DNA molecule

coding for the homogeneous antibody; etc.) and is

generalychatasierand Rrefean HANROf AN and o0, e e

%g\e,v class and subclass, and light ¢ %Si%ns}%Jf Oy Sne fypa. he examples
onoclonal antibodies are highly specific and arc directed

agairidtiassinglecaritigén. the dddition| inpHcontrastwiths have produced

apdi&pﬁt&ﬂ(m.&mfhla@}y&ﬂﬁ!}&' ﬁﬂﬂbl@@]ﬁ?gs thz'f;D EM@_/i&Bz‘uyvao, i a significant

-neludevaniaus.antbedies directed against various

determinants, or epitopes, each monoclonal antibody is
directStdgainstsingeBpipersrthdaantigerolacd dtimdstor o
dpethdersood herditisbthle fnyentiontees-0tkRIMedO inhibiting the
pantibadies a-natal form, :il%v’mtmﬁ%%@a tom.thei
PalalSnYironmen but are isolated or e o
purification from natural Sources of obtaiied By gehetigsen among the
YRR B A S EHRRRETS R ial arrithngs FR@YIRAN. 1, 2, 3, 4, 5 o
6 cartyeemprEt GI2R armirosapidseanailldae describedhelow, 00w, 959 ang
odviomR-pariculasmacsordingtaaqrelered smpediment of .
the |Rveg\]itlQ%h%lpeﬁ%ntlgggy,for its d,}e;nved compounds or ” )
functional fragmente, 18 charaltéfiasdin BfdEit  gparticular an antibody
et 4 ﬁ@ﬁ?’&‘ﬁ%ﬁi’ CEMFISigrat aish Giak BBIR:. Fab’, scPv-Fe or
dishogen ﬁﬂ&@]’l@ﬁ%‘l@DRB@ﬁ)&f amime: agid 3@@“%&%5&@ EQC}]Dfunctjgnal
il Fi06Sageakisastane CORWAASE sequence has at
Ieask&%‘é/%vg)ﬁe{)e&agdx 8%, 90%, 95% and 9 510A.|d1<19ntity' . _
after optimal alignment with segUSHcBEEER 1K) 2 Pipfing protein
COBPEIH WTRpIKE Salfodhtad ehlaivit conmprisiipRs leaist @iaeal antibody in
or@DRehosensaaiongdhe:Chiis-af anine-Reit SEAHERCESI-known to a

BEQURNG 42, Ok 1 Al Ieast eDRMNOse o
ps.eqll{;lance has at least 80%, reIf%eg&g%%? 895%?8{985%’5 By description.

and 98% Fé%ﬁli?tjyaf%e‘?? optimal alfffiiett with sadditeeheir derived
cogpEyiDNER, ngicgal Fagmers. pestidinarly ftherantibdieson, notsbly
Ch@&m:rmaﬂaﬁﬁ@m{ obene of H&G%d%@iﬂml\%m&ﬁymthesis.

fu n%@@ﬁklféatg 'I‘EQ‘E%@J %&&%E@;%ﬁ?,@%? d !%Q? Ecgpoergiﬂg eto the wvention,

Or%)gég‘r]i%c amhgaF\é){ grhf%inﬁcor? rising at least one of . .
three CDRSOF the SelieREe S SR IT NG wtzethty 956! msists of a

mozpfERgkgHedequence with at least 80%, preferably 85%,
90%6Mebddoanich @8 ydentity-aftes mmh@u@m\m}@ﬁom a nearly
hoSEAYERSes BEQ NOS 2" SricuGvenmore. .
referably, the qntilgodi 5 of the inyention, or 3}r(1r{e ‘Spahlibodies of a
ientical e ﬁj

poplation g gept rﬁg{?&ﬁﬁfﬂ@@ﬁ?@ﬁf‘é}}’%“m“g mutations which

erived compounds or
Ca“c‘PFafP&&?éPifé’éﬁﬁ‘th@??ﬁ@y%mgﬁﬁsecad&@awmﬁaiﬁl antibody consists of
a E&g@ﬁmgﬁ&ﬁ kgmgﬁﬂmaae@@lﬁa,dﬁs%g@\@!ysmc  {for example o
hy S RRHL GRRs --30H3, wherein: - CDR-H1
’ compfise% tﬁe%slequgr?(%pgg%f%gc?\lgf%,%Eg?%,mogr%eacﬁe coding for the
sequence with at least 80% identity after optimal alignment
with sequence SEQ ID No. 2, 7 or 9; 4 - CDR-H2
comprises the sequences SEQ ID No. 4 or 11, or a
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30 comprising the CDR-Li of the sequence SEQ ID No. 1,
the CDR-L2 of the sequence SEQ ID No. 3 and the

WO 2&9!&&% of the sequence SEQ ID No. 5. 5 Acg, @f&éfl&m@szm
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to another particular embodiment, antibodies, or one o

their derived compounds or functlgnal fragments, are

characterized in that they comprise a light chain comprising

the CDR-L | of the sequence SEQ ID No. 8, the CDR4,2 of
theeequenesBEQ:DdNoyd® andether@DRHAIS3WGH theNA molecule coding
ﬁ@qmw&é@u@moo@ etc.) dm%féE%Eﬁgp%gLam{ﬁd%y beavy chains of
S PR e ARG SRR B oo
ﬁ?@lﬁ‘?@%ﬁ&‘nh&‘%ﬁ%?iﬁ‘éﬂ§d|ﬁr9|ﬁ‘6’%%id7%ﬂ“iﬁ 9|\7’6£v]° dmlg"“ In addition, in
charactetiz ecparthatsitoadqriprises alightchalticcampprigingclude various

gﬂﬁbtﬁ IQ\MQQ@EI rggnggﬁéu@@”k}d% tgleeﬁ‘%g’l‘l@ RE& §Engcig%al antibody
N AR SRS ID'No.3, and CDR-L3

S SRR S BT R Qﬁiﬁﬂ 2 'heavy chain o

compHisigt thie Heslieveitty AHFOBCBREY CBR MPoMheske © andbodies in
sequenes, SEQD Nt 1L Rdi2teftheuse guanree&EQ: HD: isolated or
%Qdﬂ%d%%&ﬁgtlmg %hﬁtﬁ%ﬂ%‘ﬁ%? o$ E@a@dwag g,@netlc reyambmatlon or

a second aspect, there is provided a murine hybridoma
P’i‘é‘a“%@hﬁ’?ﬁ&‘é N@M“%ﬁ‘%i’eﬁ? |‘%?§réitﬂ?8dfﬁf§1rr”§“‘j‘ﬁ|§‘f’€" oyl be described
brieler number 1-3646. In a third aspect, there is
provides-apaartihagdys:secieied by theybritamaaceordingvention, the
12106 i%?%@%%%@@?&mpoméﬂ & M0 ASRESHANEEE IS racterized in that it

provided an isolated nucleic acid characterlzed inthat it Is
%@P@Eﬁéﬁ‘%‘rﬁ‘éﬁb“‘fﬁ&%ﬂ&ﬁmﬁ Kt e detiehos L HeRgdie CDRs of amino
acidscDRReo FRNA, ldodingdfioT. anaalstib ody CORfohesdexivede has at least
eompeuadioy ftngctiona) fragnamwtggﬂf/ﬂsaﬁaﬂ;ﬁs@efmﬁh; dizgnmen? with
above: bg%chILelclag % ementar fo.a ny cleic acid

qequ Ncks PLISCs hcav am cmn r 111 at least one
efnnedin a C a nucleic aCI O at east nuc eo

EQﬁ‘aPSféer‘WB‘ﬁﬂ‘f’zﬁﬁRﬁ RBEF ARG StrifrfEht E8nditiens or 6, or at least
withCatRealsisoneqeftel@DR &of filftleiccéritlseglieritls 95% and 98%

%ﬁl@#@ﬁk\l%nﬁg P @Qtﬁe&??s @ag %? amgdeépsacid

of at st 18 nu eotiges c e raizing unaer
gy o G o e U i derved
FRIBTETE U Gt SR 98 CE ST N 648 67736 larfafbihﬁa{ecomvmc a heavy

Hreavyoohasiroitnusieic atitesaguents GEQ sHuo:s3FG TIoNos. 2, 4 and
881! @taeﬁﬁtf@;@sgagénéb%ﬁ)iatn@yi@@ﬁ NRCIONGOMPISRARY, and 98%
anucleic acid aler%‘%t% Oye,na @25;11?&%”‘*‘3} ihere is
provided a’Rost ceff Comprsing'a vecto d Hbove.
Ina sév@hﬁplaslﬁé%féweféﬁg'ﬁ@@w& BrigtrBTopr one of their derived
preguedhigan:anbbidyzorcadervedeampaundior they comprise a heavy
functionalfragmeniRfisame. apRefingd @RRVEpR 11, CDR-H2 and CDR-
ﬁ? ﬂcterlzed in that said method comprises the followmg
éps a)“the culture in a medium of and the suitable culture
cORitOneTaT schdst Calraecording M the’sikth aispacticaprl™ith at least
k)sthe-tecorery oisaid anitbody, ogeneciigsTiunetmnal ¢;
fragments, thus produced from the culture medium or from
said cultured cells. In an eighth aspect, there is
provided a composition comprising as an active ingredient
a compound consisting of an antibody, or a derived
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Common numbering regroups the residues part of each

CDR which are common 23 to the CDRs as defined by the

MGT and the Kabat numbering systems. IMGT

efing system defines the CDRs according to thLEF2007/062760
1MGT system as above defined whereas kabat numbering

system defines the CDRs according to the kabat system as

above defined. More particularly, CDR-L1 consist of
SEQRHRINO i (QDIN MY )it dheBcommeni2s andiMGuence with at least
@Hm&a@mgmg%qﬁ%ﬁﬂm@mh@qw&&s%%%'M\JY Aha

in the kabat numbering Concerning the

CORLD TEEBnEIsHES %@@E’&jﬂﬁ?\%% TOTSYinctfe EotfsR it at least
&Rd IMET afamberinglsystenms hruohSEEAONe. 40 12.
(YTSTAQA)iR tdaedkghaémmﬂeém@eﬁy%emo@c@%leone of their derived

94%@01!11% Cgpﬁh%ﬁo%l%ﬁgnk%s’\lgfe‘l:(f':h(f!?(%%l[i?zle\l m £ f%e COmprlSC a heavy

of the three numbering systems. eav

Ehain R B R CRsle 6?%%%@ ﬁ%%? PUTOVS)GRRALZ of the
tiveucomPhr hiimBenihth syBiei} oft BEQUBNBET 1D No. 12.

(GYSE&I@%&E{ i3 theM %I]W%M%yﬁtﬁ%w Qf SR Q@ their derived
l%n’l}!&’un%s(l—r[) anScMXQI IH the baar%[:Dn %Qﬁrr Ign ﬁgguf compmc a heavy

GDR-142 consists O
et ams & Hiet Hﬁ%éﬁ‘iﬁﬁl%?y% arei 8f @E@DR -H2 of the

yiNo BEQMIDRY NGE TR YNQKFKG): nadheckaiiatiD No. 6.

numb%@ﬂgd%ést@%other Atrlashthene RRUIS SSRGS, or one of
n( TDYED)annona? ¢ommon and kabat

num grr]f}r‘fg Systems whereas it consrets of S'Lideffjaﬁemfﬁ in that they
CATRITD VED Y7 I TS Pt Betilghsyatesrh DRs ofihghisaquences SEQ
Senge. df theuphesent inventiongthec pehce riagedtie ptifisbly 85%, 90%,

belyuaebhVRSEAURRLES AL NICIRICARidS Of AMUNOREIAS s 1, 3 or 5.
means th the tpc)fe nta e of identlc adl nu%lq1 tldes or amino
b C 3]

acid resid \}\?é“erhc?htget\%/nc? S S SIS B e S ihetr derived
eRTanat a*ft@i“é’ﬁﬁ%%?%ﬂﬁﬁ*rﬁé%@%ﬁ@b@%é’ﬁﬁag‘é%éﬁﬁ@]?l?56 a light chain
punelisistatistichd-aing thecdifferenceschetywesrthe R 1.2 and CDR-L3,
segugnces being distributed randomly along their length.

TQS ccamé)arlson of 15 two nuc(éelc acid or amino acid .
sequenced R AR SRR CarredP ot By EomphifiE b with at least 80%
sspfiieptanitey Hagmeroptialheisi Ghed Bhdm! said
camparsompeingmbletembs spodoaied by Segmment@lchy with at least
s@pgd’a&yqﬁmﬁ%m@g&m wﬂp&qﬁh&'w% E%}% and

ences for comparison can be carried out, In ad |t|0n to
IR SO el B PR o A ROHABIBGY " o st 50%
é@@ﬁthﬁ’# oP SeaithiameWete s 982 JPA®: App. Math.
20 2:482)byemeanpaafdihe |@ﬁ@dd’&ﬁ£ﬂ9|@@%&igori&hmn@fof their derived

&lﬁu‘ﬂ&'&%@ @%‘f@ﬂ%ﬂ%&%&?s ?9 lk[é%a%gze in hzﬁ%éf" §J31bz¥sc a light chain

means of the S|m|Iar| search method of Pearson an

T9pRIERY fsday Prbe PATHES S0 DI 85544 Sy the sequence
PRERSNof Eerd putePBoffivdtes using th8ke Jlgerithms (GAP,
BESTFIT, PASTA and TFASTA in the Wisconsin Genetics

Software Package, Genetics Computer Group, 575

Science Dr., Madison, WI, or by the 25 comparison

software BLAST NR or BLAST P). The percentage

identity between two nuclelc acid or amino aC|d sequences

Tt AAatAarimimmandd Iiv s A A s e v N +hhA Brars At allyvs AalicarmwsAAaA



Original residue Substitution(s) Ala (A) Val, Gly, Pro Arg

(R) Lys, His Asn (N) Gin Asp (D) Glu Cys (C) Scr GIn (Q)

Asn Gin (G) Asp Gly (G) Ala His (H) Arg lle (1) Lcu Len (L)

lle, Val, Met Lys (K) Arg Leu Met (M) Phe (F) Tyr Pro (P)

Ala 5

According fo another particuiar embodiment, antibodies, or one of their derived
compounds or functional fragments, are characterized in that they comprise a light chain
camprising the CDR-L1 of the sequence SEQ ID No. 8, the CDR-L? of the sequence SEQ ID No.
10 and the CDR-L3 of the sequence SEG iD No. 5.

In a first aspect, there is provided an isolated antibody, or a derived compound or
functional fragment of same, capabie of inhibiting the proliferation of wmor cells in virro and/or
in vivo, characterized in that it comprises & light chain comprising the following three CDRs:
CDR-LI of the sequence SEQ ID No. 1; CDR-L2 of the sequence SEQ ID No.3; and CDR-L3 of
the sequence SEQ ID No. 5; and a heavy chain comprising the foliowing three CDRs: CDR-H1
of the sequence SEQ 1D No. 2; CDR-H2 of the sequence SEQ 1D No. 4; and CDR-H3 of the
sequence SEQ ID No. 6.

In a second aspect, there is provided a murine hybridoma filed with the CNCM, Pasteur
Institute, Paris, July 6, 2006, under number 13646,

In a third aspect, there is provided an antibody secreted by the hybridoma according to
the second aspect.

In a fourth aspect, there is provided an isolated nucleic acid characterized in that it is
selected among the following nucleic acids: a) a nucleic acid, DNA or RNA, coding for an
antibody, or for a derived compound or functional fragment of same, as defined above: h) a
nucleic acid complementary to a nucleic acid as defined in a); ) a nucleic acid of at least 18
nucleotides capable of hybridizing under highly stringent conditions with at least one of the
CDRs of nuckeic acid sequences SEQ T Nos. 20, 22 to 24, 26 and 27; and d) a nucieic acid of at
least 18 nucleotides capable of hybridizing under highly stringent conditions with at jeast the light
chain of nucleic acid sequence SEQ ID No. 32 or 36 and/or the heavy chain of nucleic acid
sequence SEQ 1D No. 33, 37 or 38.

In & fifth aspect, there is provided a vector composed of a nucleic acid as defined above.

In a sixth aspect, there is provided a host cell comprising a vector as defined above.

In a seventh aspect, there is provided a method for producing an antibody, or a derived
compound or functiona! fragment of same, as defined above, characterized in that saié¢ method
comprises the following steps: a} the culture in a medium of and the sutable culture conditions
for a host cell according to the sixth aspect; and b} the recovery of said antibody, or one of its
functional fragments, thus produced from the culture medium or from said cultured cells.

In an eighth aspect, there is provided a composition comprising as an active ingredient a
compound consisting of an antibody, or a derived compound or functional fragment of same, as

defined above.



Set (S) Thr, Cys Thr (T) Set Tip (W) Tyr Tyr (Y) Phc, Trp
Val (V) Leu, Ala It is known by those skilled in the art that
in the current state of the art the 5 greatest variability
(length and composition) between the six CDRs is found at
the three heavy-chain CDRssgnd more particularly, at

3.of this heav in. Consequently, it will be
oo (ef:n%lg% tﬁ%%;?h%ereergf Pféd% TaF A isticP e tppand or functional
e B oSS O A INY QMG PEY S Shis Brdiirdtived a drue.
éem‘ﬁemﬁwe%fhﬁmetmawragmm will beithecthteen CHRSctions!
fragmengpivenheadyficdahnyd. e ¢ thepGCDiRs:codae By SeRUANERS:ntion or the
reatme: S EQdRaNasa?, 4 QandG1espestivaly, and even more

mﬁ%&?ﬁéﬂﬁ%@h%&@%&%@ﬁ@%%@ gle,gh% o r,ve&mpmd or
unctionaP uenge OVe, OF & ¢ Qs;af P eSC
fi & §1B% d%E(g a 58 re[% t% g rﬁc'ulﬁﬁieabovc in the

preparat%n (% I%Epl'}l tthfe gresent nven
ody, OFaerval EBMHEELNdE SFRTSERO AL FEgrHEHtS Binor cell
p“‘"]'fe“’éﬁ?ne Another embodiment of the invention discloses
an Bativody, Geit'deriveddSeompoundssor Tungtipnal sequences”,
“peprifeaig BRGNS CRMPISHIQ B U&mmaé&%m%iém mgr sequences” are
interchfé?xlég%!@g three CDRs: 10 CDR-L1 of the sequence SEQ ID
No. | or of a sequence with at least 80%, preferably 85%,
JoFSHBRA IR BRI s ETeBtindaraligrivksntavithibodies in
naturaidetyietc e SE@ Dt Mberlf@DRek 2:0frthensequence,SEQsHR ed or

obtaind By ?p@[fﬁﬁtﬂn$@@hﬁe(ﬁﬁ§dv\%hrgggl%§-§$§Qe{@, g)r&;et@ky%c%g Qution or
chcmjcgp%qu%f@aggl 98% |dent[gé¥?fter Iilma,l allgnment wit
R PGS 3B (eSSt eserve

bl sequence SE
“°%SEQ ID No. 5 or of a sequence with at least 80%,
preféralsly889t;na09t 9% ard-a8%midentitsafier opiN@akans the

hypcwﬁi@m%nwghtﬁﬁgﬂ%n% %5@ JRNQs %n%&gli@e%ei%\éyaq Q%lmcd by
Kbt e g e oy S
tence SEQ O R JUEHRURIH Bdesist” B4 US.
Depdm@ 7 mﬂﬁ@f&?dﬁﬁ/%@ﬂ}} %%P%%ﬁél%%@@ﬂwmtﬁér There are
three hoptirakdialighienti witkesaguenae 5BQ RN 1&RRAHR” and
CDRSQE{@%@@W%@{&%@%}A@ gn%hgrcgie ong QUENCE ngbe%tal of the
rcglom| 03&30% greferabl ; 5, 90%, 95%% anJ 989% iden zgl
after optimal afighment ﬁ'ﬁ SBYirericl SEGTD Ryomitdhdor e
antibody 5 Gy He dsqudree SEQID NYedor of a
beguencealibiatdeast 80%rqanefieralily8aYa: %Qx/fbn@é% indicate

¢ ggf){or I n & t € Im uenceO LIS as
S T

vention discloses an antibody, or a derived compound or
?ﬁn&i‘(%quﬂe@ AeHrotskanesookiprsingetightichaiiible domains
whatevegorhprisingithe 2pfellowingdiires e, DRe e R okthe v p,

Immuno?@ﬁ“@%? %EQO&‘D(M&?ia Bgfpin% ﬁ?q-“eﬂ?e Wlth a&leasg 8?'%) 136

nment with sequence

timal ali
) R e, Toone. .
Thﬂu‘fﬂeéﬁ@e‘néevwﬁw defeast BoYidentity-aftet. otimal aignment the
IMGT unittine seguenee: ) std-Namlf) and always have the same position, for

instance cystein 23 (1st-CYS), tryptophan 41 (CONSERVED-TRP), hydrophobic
amino acid 89, cystein 104 (2rd-CYS), phenylalanine or tryptophan 118 (J-PHE or J-
TRP). The IMGT unique numbering provides a standardized delimitation of the



25- CDR-L3 of the sequence SEQ ID No. 5 or of a
sequence with at least 80% identity after optimal alignment
with sequence SEQ ID No. 5, and a heavy chain
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comprising the following three CDRs: CDR-H1 of flhéEr2007062760
sequence SEQ ID No. 9 or of a seguence with at least 80%

identity after optimal alignment with sequence SEQ ID No.

9; 30- CDR-H2 of the sequence SEQ 1D No. 11 or of a
sequentewith:aFlcasti80%pddentity after, optimatialignment FR3-IMGT:
W@tn) §§4QH%W %@& “PI é\ltg I%E;I)'aﬁﬁ]gf 11‘1(93%)’_'1%69{;1&@}1 deter myung, regions:

uen a sequence with at least 80

N b R MG AN QU NS, 7. As e
@epreseiA gpeneirief toostitrandhePRiMyodimetty thevenmtibbochy brackets and

cfphadnventon, ek itgsdenyed-compeunds Qfduactionahe MGT unique
fragmenss, '&&J‘%@Bﬁ%ﬁ%‘ﬁr hatdl ég%nmégs dight- @ﬁéﬁn Colliers de

sequence comprisin eamln acla se uence

K81 88 a detjildridawitd 4t Ié‘a@f‘%@%“b%%@/ Bg002) / Kaas, Q.
90Y%4,:65% ahd 98%sdddhtityafteticoptimalBaligiiméntwith3D structures in

seguense2ER MR Ne«d3; andiinthali comprisasm 1 cel receptor and
heavy:ehain SEARRESSATe Lising 15'388369%%% 9,
i zi ast 80%,

sequence SE or a se uence wit

preferaliisf §‘3Wéf %%C@%%”ﬁrf’dl%%"i&é%ﬁﬁ sHielr DstipFaICR or CDRs
alignirert withisdquenee, SEQJAR: Nothd 044, one ofttissals@ions or several,
disclased ahumanized @mmd%]g{ doderived Ggm9l{£}q}grdmmo acid
flmgt onal fra T]eﬁ 9 same ‘Q’ |%h Is cr} acteri ize H

Iesidues respons the bindin nf e am] f01 the cll’ltlg,}f:ﬂ or the
It comprl esall ain se uence mpnsmg fhé

W%é“&i?@h‘déc@@:m No. 17 or a sequence with at Ieast

80% identitycaftertpptimal alignmentodithisagbe e WS Qdfdription, and
Noe %Zmiéﬂ@h!ﬂé'?ﬁhétz%ﬁw rt@q_sl)l:é v@ll WeANY; rrcla%giMGT numbering, kabat

se uegceltég oﬂ%@ j'ghg alrjnlno acid sequence SEQ ID
No. 18"6r 100r & seq uénc(élvﬁth at least 80% identity after
optumgpm@ﬂrﬁ@ﬁwﬁw%weﬁ@e@w BN c4B PR gvhich are common
Aste @R aboistntheyimantiOn-alisherBlate suabamy: campeound
denvq@a&@mu@@e@ﬂg@ AR AESGHDed N NS INEMIAN. 1vGT system as

OMO gac[tlcrylar e antlbod of the |nvent|on or its
é)n?/e B A ?@H@[lgﬁ%ﬁ RAleliEchshe CDRs according fo the

tvaraeterzedbirytliefinsaid derived compound consists of a
binding ¢ etetiaueom QITHAY apeptids sgaffold onOBmoNSia the common
M@f‘@@@h&%ﬂ%ﬁ’é‘%&e@l&% %lﬂ%l%@ f%aﬂéoa§ &R§%§§WH) in the kabat

art of the paratope recognition properties of initial

'%)1?388%“’}?‘3:8% or more sequences among the six CDR
sequéreey testrbéR ihZhecpresent RIS eak B0 be common and
pregeni:or:-hesyaseusdpnseoogiolulio proteingscatfelding: numbering
i{&&il.s case, the protein sequence makes it possible to
recreate a ptlde skeleton favorable to the foldl of the
graftel’EDRE 2 ABTHHG thef? (i’ prése & R B4 ?géfﬁrp@“’h of the three
mlgémgme@gmltlon properties. 3OGeneraIIy, a person
skilled in the art knows how to determine the type of protein
scaffold on which to graft at least one of the CDRs arising
from the original antibody. 12 More particularly, it is known
that to be selected such scaffolds must meet the greatest
number of criteria as follows (Skein A., J. Mol. Recogn.,

ASNNN 1107 107\ ~A~~n~sdd AlvridlAacAarmAtiaca Aives i 7t e



Scaffolds derived from toxins such as, for example, toxins
from scorpions, insects, plants, mollusks, etc., and the

WO 2proteln inhibiters of neuronal NO synthase (PIN) sho
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als0 be mentioned. 20An example, in no way limiting, ©

such hybrid constructions, is the insertion of the CDR-H1
(heavy chain) of an antiCD4 antibody, namely 1388.2, in
one of the loops in the PIN, the new binding protein thus
obtained praseryitgitheisame-Dindingd:PrapRries as e 2 (TDYS) in the
QBW %&@9 i?leté)?'lﬁf§ 'JF?)CNS”‘/ %%5%’? the IMGT numbering

Commun., 200 3(1),.334-344). On a pure lustrative
R e ) s e

antl lySesz{a-NH#ERtioo/dyEON Brigco At IEPSEr) in the common and

meocatzinestatins(Nicaise et b IPratein SUSPERG2AQ4NOKFKG) in the

13(7 L&ﬁ@gnggﬁ%grgan also be mentioned. Lastly, as

described above, such peptide scaffolds can comprise from

one to SRS ANEh G O BHB ORI MhidScy YFDY) in the common
Prékebaibiymbring of swin g retirementf 8kl ot sKileB@TDYFDY) in
hermt il selest akleast one CDR from the heavy chain,

the latte i nown t rimayily.respansibl

the srf%mflcn‘)}/ggfr%ﬁ At Sf)n R ﬁeogea%%y on o?m Ce“cfermmy getween two
FERERRAfit ‘é%l?saﬂﬁﬁl%d@% e R I%‘ﬂcﬂ‘itiﬁ"eoéf?e'\‘ﬁﬁ‘é tucleotides
wilkthen chiioosgsuitablecknbwivte shpiguest{Bescetpdigd, obtained after

FiEBa leiters08is 2001 84-74). %gre]y ASRECIfiQ %%Q@@érgfces between
e ks
AOSRIBH, S4i dfdéP\z‘eéF@oﬁilﬁﬁiﬁﬁsd‘%’é?ﬁ@@&H‘éﬁélﬁﬁ out by comparing the
Ratpibitingalitevitroign diokinlyivisthe growth:of tunperieellssing abie o be

s said eriyachcompaung somprising %Q&mid%ﬁ%ﬂ%ﬂnmem of the
on which.is grafted at Ieagt one gantlbod

%
cHaracterized ih that it Comprises the 1t ?ol‘%%ti‘ﬁ“ té’teo%pm)’(fﬁ by hand, by

PIEeHRy fie Eﬁﬂtmﬂlpwr&@ftwrﬁﬁahﬁw éﬁﬁ?ﬁw\e@ 961 dAd. App. Math.
pefitidey seaffold ienwihiishrisgraftadiatdeast anenantitiosynsch (1970) 1.

ﬁaPsmtusamﬁleaglg@me@mn}mgmga%y@a%&eﬂﬁp%%ﬁ hnd Lipman

der con tlo aI these cells to grow;

9%(}(2%?}[1 diec on O? SAlt (Q)%mpg foéanﬁ e Oéﬁﬁla}}%fe] software using
Bapabreshirhibing e @%vﬁt‘?&%@o‘f%%ﬁﬁﬁqm el iwmppin Genetics
shiaractesiket | Gihat satdratde asbanegrafied:CRisiison, W1, or by the
selpaiesh ameng ﬁi%qﬂfewm%%%% the CDR of

sequence SEQID No. 1,8 o0ra sequence with at least

80%, prefStaplyssss” téb&%‘t%ﬁ/ CE GBS, 8 i aRfepcld sequences is
éfmima%%gmeﬁmﬁw TBsertioe Ace RO Nees 1n8vhithdhe nucleic acid
&RRiof seguenee SiEQHR N3 150 0l 506 e nee with-@hpared o the
i@@&&%@ﬁ%@%b%%@aﬁg%en?%%ng 8@%@9% t'%ces Percentage

after optimal all%nment with sequence S

EQID
e DR U S eh e SRR I NBSG & geaueﬁéwbm 4 amino acid
feelst80%, 20freferdbly-8584 009055 ant98Yslidéntitihe number of
atier-apstnadalignmentwith.segueneesB&EQ iiDiN0.Rbe window and
CDR of sequence SEQ ID No. 2, 7, 9 or a sequence with at
least 80%, preferably 85%, 90%, 95% and 98% identity
after optimal alignment with sequence SEQ ID No. 2, 7, 9;
25- the CDR of sequence SEQ ID No. 4, 11 or a sequence
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1 OThe present invention thus relates to an antibody, or its
derived compounds or fitnctional fragments, characterized

n that the peptide scaffold is selected among proteins that
hylogenctically well preserved, b) of robust ¢ ERRNTI062760
architecture, c) with a well-known 3-D molecular
organization, d) of small size and/or €) comprising regions
that can be modified by deletion and/or insertion without
mﬂadifyiilﬁ stabdity: propedties obebn Aecoreing:te alprefes@deen the two

diment, the antibody of the invention, or its derived

compounds or fitnctignal fragments, is characterized in that
said peptitidS¥aHdn R éﬁe@f@d%ﬂo%‘dﬁ%gaf@fdgﬁﬁ?ls hgfusova ef al.,
fidtfibromeatin, prefereivthiy floramdetimtype 3ndomdintide scquences”,
FoMipocalineagiticalineqrotedn. Z arising-frem damaaind ofn e  site
El¥8t9\kﬂw°> 9&%@%}{'9&9 (%%aﬁ'tlﬁ%u%algh{)%redﬁ XlnthA‘ ‘f?e defauit parameters

proteins with a repeate motif 20 such as the "ankyrin
I(Bfﬁ}éb&r ffkgiﬁlpgfagietcﬁl\lﬂ)gn ne}af 1%@:1(}\' Sxtcnmon gap penalty™: 2; the
470 ET08)sitisd craprmald i b o SRty Yhel "[saicine=oioked by the programy;
kepealcand thevitetaliiaopepisle-eRRal tOf ) REAt N ulated directly by
inhibiters of neuronal NO synthase (PIN). Another

A of the invention relates to the functional fraé%ments

of the Pé‘i‘ﬁfﬂﬁdd?”&é%@r?B@dl’éBEiUel?‘QWblr"é*bﬁ(?%m (bR & %, 90%, 95%
mnietiliomtaigetsthn asftilbodyyronitsde sypdnco mptunds:emples include

ty&@tmekrfr@mem@%r@ner@deﬁzee@éndﬂ@%&ﬁ%@;&mtm&%]y a deletion,
fragment i eecte amon the fragr’rgients Fv, Fab, (Fab’ )%

(101 OF subst aa & 100 ¥eid, truncatidn or extension’ In the case of

ab’, scFv, sc ¢ and diabodies, of any fragment whos

RARORTECR € %éﬁ FH‘E’Fe%%e‘d‘%UEWTa%OPE’@W&EE’d ﬁ%@wéwﬁs substitutions
Suolefunrdtionadldatments otdthaiantibody-acearding tedhiealent” amino
inxention, qm%&i%@%%@wlﬁm% the fatgmemstf\ﬁmcm any amino
scEv (s S¢=$ r@gle chalnd IEO?QL FS?tl 2, Fab', scFv-Fe g

&isbodies, of any tr]élugtjment WROSE RATTIHFE KT Hee dr?'ds’ without however
m&@a&e%’y%ﬁé@ﬂ\ﬁ%ﬁ?ﬁéﬁmcweﬁﬂwvﬁéoa@ﬁméﬁfdﬁow specific
palyalisdehedbyieeal such as polyethylene glycol 15

(PEG%@QI\%”}&P E&%X'@ERQ gﬁﬂ%@&éﬁrgﬁ?d@tﬁg %q !'Qeﬁitructural homology

Fv-PEG, scFv- G, F PEG E(ab")2-PE )

LB B 5y s st 104 ThEkHe Esgharagrve s
o tmlaeingl §dﬁdwagmeﬂﬁ§qo@§§et@ﬁ@eﬂéﬂé§v@@@ﬁxthetcd
charagteristiclGidiRg @bthe: mentionovhighnsnetallyossible substitutions
Ewp)l%eogd%r%%ﬂlalgl%%{ QL{ EH%%‘I{%&%VW&%&E& of the biclogical

artial of the antibody 3from which it arises. Prefera
Eﬁﬁ‘dt%fuﬂcffdn%ﬂrf?é"é’ﬁﬁyé&%é’\ﬂﬁrf saﬁfﬁwg%mwaaoféb&%w?al are naturally
pesghsnedeofthenvaratiteoneavy or light chain of the
antibody from which they are derived, said partial
sequence being sufficient to retain the same binding
specificity as the antibody from which it arises and
sufficient affinity, preferably at least equal to 1/100, more
10preferably at least 1/10 of that of the antibody from which
it arises. Such a functional fragment will contain at least
five amino acids, preferably 6, 7, 8, 10, 15, 25, 50 or 100
consecutive amino acids of the sequence of the antibody
from which it arises. Preferably, these functional fragments
will be of the types Fv, seFv, Fab, F(abr)2, 15 F(alf),

~nl vy A Ar AialhAadiAace wndhhialh AAarmAarallv, havra +la A A rlva A



SE() ID NO. 6F4 Common CDR-L1 CDR-L23
CDR-L35 CDR-H1 2 CDR-H2 4 CDR-H3 6

WO 2068/062063 PCT/EPZO07/662760
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Table i
Original residue Substitution(s)

Ala (A) Val, Gly, Pro
Arg (R) Lys, His
Asn (N) Glin
Asp (D) Glu
Cys (C) Ser
Gln () Asn
Glu (G) Asp
Gly (G) Ala

His (H) Arg

e (I) Leu
Leu (L) g, Val, Met
Lys (K) Arg
Met (M) Leu

Phe (I} Tyr

Pro (P} Ala

Ser (5) Thr, Cys
Thr (T) Ser
Trp (W) Tyr

Tyr (Y) Phe, Trp
Val (V) Leu, Ala

It is known by those skilled in the art that in the current state of the art the
greatest variability {length and composition) between the six CDRs is found at the three
heavy-chain CDRs and, more particularly, at CDR-H3 of this heavy chain.
Consequently, it will be evident that the preferred characteristic CDRs of the antibodies
of the invention, or of one of their derived compounds or functional fragments, will be
the three CDRs of the heavy chain, i.c., the CDRs coded by sequences SEQ 1D Nos. 2, 4
and 6, respectively, and even more preferentially, the CDR corresponding to the CDR-
H3 coded by sequence SEQ 1D No. 6.

In a specific embodiment, the present invention relates to a murine antibody, or
derived compounds or functional fragments of same.

Another embodiment of the invention discloses an antibody, or its derived
compounds or functional fragments, comprising a light chain comprising the following

three CDRs:



IMGT CDR-L1 CDR-L2 CDRL35 CDR-H1 7
CDR-H2 4 CDR-H3 12 Kabat CDR-L1
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CDR-L1 of the sequence SEQ 1D No. 1 or of a sequence with at feast 80%, preferably
85%, 90%, 95% and 98% identity afler optimal alignment with sequence SEQ ID No. 1;
CDR-L2 of the sequence SEQ I MNo. 3 or of a sequence with at least §0%, preferably
85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ 1D Nao, 3;
and

CPR-L.3 of the sequence SEQ 1D No. 5 or of & sequence with at least 80%, preferably
85%, 50%, 95% and 98% identity after optimal alignment with sequence SEQ 1D No, 5,
and

a heavy chain comprising the following three CDRs:

CPBR-H1 of the sequence SEQ 1D No. 7 or of a sequence with at least 806%, preferably
85%, 90%, 95% and 98% identity after optiral alignment with sequence SEQ 1D No. 7;
CDR-H2 of the sequence SEQ 112 No. 4 or of a sequence with at least 80%, preferably
85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ 1D No. 4;
and

CDR-H3 of the sequence SEQ 1D No. 12 or of a sequence with at least 80%, preferably
85%., 90%, 93% and 98% identity after optimal alignment with sequence SEQ 1D No.
i2.

Still another embodiment of the invention discloses an antibody, or a derived
compound or functional fragment of same, comprising a light chain comprising the
following three CDRs:

- CDR-L1 of the sequence SEQ ID No. 8 or of a sequence with at least 80% identity
after optimal alignment with seguence SEQ 1D No. 8;

- CDR-L2 of the sequence SEQ 1D No. 10 or of a sequence with at least 80% identity
after optimal alignment with sequence SEQ ID No. 10; and

- CDR-L3 of the sequence SEQ ID No. 5 or of a sequence with at least 80% identity
after optimal aligniment with sequence SEQ ID No. 3, and

a heavy chain comprising the following three CDRs:

- CDR-H1 of the scquence SEQ ID No. 9 or of a sequence with at least 80% identity
after optimal alignment with sequence SEQ 1D No. 9;

- CDR-H2 of the sequence SEQ) 1D No, 11 or of a sequence with at least 0% identity

after optimal alignment with sequence SEQ ID No. 11; and



8 CDR-L210 CDR-L35 CDR-H1 9 CDR-F12 11
CDR-H3 6 Mu. variable domain 13
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- CDR-H3 of the sequence SEQ ID No. 6 or of a sequence with at least 80% identity
after optimal alignment with sequence SEQ 1D No. 6.

According to still another embodiment, the antibody of the invention, or its
derived compounds or functional fragments, is characterized in that it compriscs a light-
chain sequence comprising the amino acid sequence SEQ ID Nao. 13 or a sequence with
at least 80%, preferably 85%, 90%, 95% and 98% identity afier optimal alignment with
sequence SEQ [ No. 13; and in that it comprises a heavy-chain sequence comprising
the amino acid sequence SEQ ID No. 14 or a sequence with at least 80%, preferably
85%, 90%, 93% and 98% identity after optimal alignment with sequence SEQ 1D No.
14.

It is also disclosed a humanized antibody, or a derived compound or functional
fragment of same, which is characterized in that it comprises a light chain sequence
comprising the amino acid sequence SEQ ID No. 17 or a sequence with af least 80%
identity after optimal alignment with sequence SEQ ID No. 17, and in that it comprises
a heavy chain sequence comprising the amino acid sequence SEQ ID No. 18 or 19 0r a
sequence with at least 80% identity after optimal alignment with sequence SEQ 1D No.
18or19.

As seen above, the invention also relates to any compound derived from an
antibody as described in the mvention.

More particularly, the antibody of the invention, or its derived compounds or
functional fragments, is characterized in that said derived compound consists of a
binding profein comprising a peptide scaffoid on which is grafted at least one CDR in
such a way as to preserve all or part of the paratope recognition properties of the initial
antibody. '

One or more sequences among the six CDR sequences described in the present
invention can also be present on the various immunoglobulin protein scaffolding. In this
case, the protein sequence makes it possible to recreate a peptide skeletom favorabie to
the folding of the grafted CDRs, enabling them to preserve their paratope antigen-
recognition properties.

Generally, a person skilled in the art knows how to determine the type of protein

scaffold on which to graft at least one of the CDRs arising from the original antibody.



Mu. variable domain 14 Mu. entire 15 Mu. entire 16
Hu. variable domain 17 Hu variable domain (VI) 18 Hu.
varlable domain (V2) 19 Another specific aspect of the
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present invention relates to a chimeric antibody, 5 gpﬁng}m/mm
derived compounds or functional fragments, characterized

in that said antibody also comprises light-chain and

heavy-chain constant regions derived from an antibody of a
Spaciestheterologous withithe fnense;natably Mae must Y&t the greatest

anpthesspesific.aspect efdhe present t{b\é%?l“%d{?'?zt%%? ).
humanlzed?zé’%?od or its derived compotinds or

functionaft LG SSEREHIIB in that the 10 constant
regions ofrgterlighechiaisane thiedteavipschairedened fromstallography,
human antibdy-arescoespetiivels: themlambaaof kaPPason skilled in the

region andqt)ghe gamma-1, gamma-2 or gamma-4 region.

- small size;

- few or no post-transcriptional medifications; and/or

~ gasy to produce, express and purify.

The origin of such protein scaffolds can be, but is not limited 1o, the structures
selected among: fibronectin and preferentially fibronectin type 11l domain 10, lpocalin,
anticalin (Skerra A., 1. Biotechnol., 2001, 74(4):257-75), protein Z arising from domain
B of protein A of Staphylococcus aureus, thioredoxin A or proteins with a repeated
motif such as the “ankyrin repeat” (Kohl er al., PNAS, 2003, vol. 100, No. 4, 1700-
1705). the “armadillo repeat”, the “leucine-rich repeat” and the “tetratricopeptide
repeat”.

Scaffolds derived from toxins such as, for example, toxins from scorpions,
insects, plants, mollusks, etc., and the protein inhibiters of neuronal NO synthase (PIN)
should also be mentioned.

An example, in no way hmiting, of such hybeid constructions, is the insertion of
the CDR-HI1 (heavy chain) of an antiCD4 antibody, namely 13B8.2, in one of the loops
in the PIN, the new binding protein thus obtained preserving the same binding
properties as the original antibody (Bes ef /., Biochem. Biophys. Res. Commun., 2006,
343(1), 334-344). On a purely illustrative basis, grafting the CDR-H3 (heavy chain) of
an anti-lysozyme VHH antibody on one of the loops of neocarzinostatin (Nicaise ef af.,
Protein Science, 2004, 13(7):1882-1891) can also be mentioned.

Lastly, as described above, such peptide scaffolds can comprise from one to six
CDRs arising from the original antibody. Preferably, but not being a requirement, a
person skiiled in the art wiil select at least one CDR from the heavy chain, the latter
being known to be primarily responsible for the specificity of the antibody. The
selection of one or more relevant CDRs is obvious to a person skilled in the art, who

will then choose suitable known techniques (Bes e al., FEBS letters 508, 2001, 67-74).



17 hybridoma of rnurine origin filed with the French center
for microorganism cultures (CNCM, Pasteur Institute, Paris,

6, 2006, under number 1-3646. Satgl
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b
wo3 O%P%oma was obtalned by the fusion of Balb/C immunize

10

15

20

25

30

mice splenocytes and cells of the fglycloma Sp 2/0-Ag 14

lines. 5The monoclonal antibody, here referred to as 6F4,

or its derived compounds or functional fragments,
characterizetkinsthet Said antibodyvissecraied bysthethod for selecting a

B%@Q%JU@Q%%&Q%@(N@MC&@: B{ e %QQ@K)H rQﬁrderwed compound

pumber 1.36 byiously forms part of t e rese
cm aja I tn’h% ne m jy go[? the owt ft ]
R ARtBoHY St & Aventith als i:om ?sémr cells and said

éﬁtﬁ?ér@@tamﬁwéﬁﬁ@éwntm@ﬁtégScrffoAicmmén& Sntipde at least onc
isidne conkaining a-haturaly artableiregienc(lightchain and
heavy.chain)h.derived from.an mtt*attgxugt @ogt\/&r@d%@%sﬁlt@ scaffold on

combinatign W|th constant regions o the lig ht chain an the
wuch 15 qulcé d zft (,;lcre]ts‘,t31 Quga d} O]y & QB e\g}tétsaﬁé%lg%% dgﬂg 8onta,mmg umor
§%tida@i9ém§ﬁé@1é§tl¢h é)antt@tﬁd?é@@m Bhirrelicfrmgments
of sareg:€an deprepasechdy wsingdheuntSstephnicnreshdfing the growth
g@%@m&%ptﬁg@netlcs For example, the chimeric antibody
could be produced by cloning recombinant DNA containi n% _
EPISStEEhE éhg%*qt?e%é% %8%@8?8? tHE At dagRag the following
&P&nonhuman monoclonal antibody of the invention,
notably ruaricwer andeausequensercading mrtaaelammﬂh at least §0%,

antibody CQ@%‘@} %E%JIQ&%'%%I%%%%‘% qgen?%ya%gg 8]'5 ?gnment with

the invention coded By one such recombina t gene could
be, for 26VKAThPIE Egﬁn%ulsé <human chimera, the

specificityrofibis dntipodye &M dLlHeterimiried bydthervariabler lcast 80%,
region deyivedriomstheomusing NAANdls|SAYPS timal aiignment with
determined bxcetﬁh qu,\tJanDt ion derived from human

DNA. Refef to Ver oeyn et’a BloEssays 8:74, 1988) for
methods‘lFBr(a?gp%tfnﬁ@‘En‘fﬁt%ﬁ@ DR, HEHRSTEHh af least 80%,
antibodigstimégnssan elitibody thabPontaimsy GBRoegengignment witk

derived %J@mm@nﬁ@ogy of nonhuman origin, the other
parts of the aglibad Q@OJE '1%8 %et{‘Fg eriyed | IQ%%[‘S»S& at least 807%,

several) human antl i additior, $ome

skeleton @é@%ﬁ?é@l%@@%l@@ Sﬁlflé’) idgHiefaoanfiag! tignment with
preservesbinehitgf BN {InrTes et al., Nature, 321:522-525,

1986; VQ@BQ@NQ%@%@%@H@%W 4934510 u&%%ﬁh at least 80%,

Rlechmann et.al., Nature, 332:32 g? 1988).
humaniz84 & tﬂﬁ i /ea’sgé %eglnve‘gt?%n 1 SRSyt Pé“”t"ﬂ alignment with

same cafftissrepatdd By feéhifitfues known to a person
skilled-intthe"BR (Such.as; foE@xample, tirose: degeHbediin at least §0%,
the docugpggtm@g@er%t/at%% 'W‘%u&é@t?%‘t 3&517&1 alignment with
1992; Mountain et 18 Bigtechnol. Genet. Eng.
10:1-142°7595 I %Qb?‘ug%on a al., Bio/Technology,

10:169-175, 1992). Such humanized antlbodles are

preferred for their use in methods involving in vitro

diagnoses or preventive and/or therapeutic treatment in

vivo. Other humanization techniques, also known to a

person skilled in the art, such as, for example, 5 the "CDR

grafting" technique described by PDL in patents EP 0 451

S 1 "D NLCLODYNDAN DO NANOONO 1297 'DODNECeeecC,A7 A 110



wo 2k

20

25

30

19 - isoforrn b 259 amino acids (SEQ ID No. 63). The
nucleotide sequences of the two isoforms are represented
(ggQ ID No. 62 for isoform a and SEQ ID No. 6
isoform b. The protein expressed on the surface or
human cells has a single polypeptide 5 chain with an

intracellular C-terminal domain, a single transmembrane

domain (21 amino acids) and an N-terminal extracellular
region‘comtaiging: tweetgilikeledomairisd can BAIMATES ante placing in

Nsglycosylation &%@Ha%é!ﬂlﬁ%ﬁlg'é%éﬁnﬁ.@%ﬁﬁﬁd%ﬁi f]%rh is grafted at least
|sofor aaan %4%% isoform b, and two disulfide bridges,

one between Cys residues 50 and 109 in the lg N-terminal
domalﬁca?i‘al%e Hetirearr resieltas! cyps 18 3hanactes. ihctheptide scaffold
secondcdgddddamainttolds dhenptesereendfiedwiictures were mentioned
gxtracellular Ig-like domains was confirmed by

crystal %%éllghy Kostrew et al., 2001, EMSQ

16:43 Fé‘t’ac’é‘f“ﬂl"szﬁﬁ)é“ Brod KA Agadoby other siructure
SRR POOPESEHEIPAYOT ekt dotrhing drecephivadtedbeing covered
by tactpipepide:dinkesd seauenee\hidnf L27:&28], isoform A).
Theserglryctural SIAes QISR 4.0 tgoﬂfm@%h& JPBLH% 0 mpounds or

aof JAM-A in homophilic interactions on the cell surface

E?‘%%l?/‘i‘ﬁb ?ﬁ%&%&%ﬂaﬁﬁp%%dgf8nﬂtﬁﬁs%¢fﬁ9ﬁd(praaféﬂéédwn%femd among
pegioimbhat forrhvinenedpiblecbbformint Homodimerincture, ¢) with a
QQIUMﬁﬁaZZM]E@Ed@-'w@QQQuﬂ ﬁi@l’ Shegh and/or e) comprising regions

%17§ C%OL%?rgog’ 99(? @}) @éll%g)on cmq/% gillb‘!v?tﬁgu dﬁ? (£315) gd% iity properties.

amino acids involved in these mteractlons Arg

Lys 63 F¥A oMot TR0 i 142 dwf»oﬂwfawﬁ ipgyution, or s
Ghiva toTivartdipeptitietRVE [59:6ikisirelbtivedyicdnsetueckaid peptide
withinithe JAMdamiy(RLE fard AM- BisiR) Erfoh JAMCo: @ncg!)rcfcrcnhdlly
S TR TR YA o i o
E’BFﬂ‘feI%P%ﬂﬂpéﬂ%l‘fféféf*iféffl’sth?ﬁ\%’ﬂnls“rﬁ’aﬁﬁ‘lﬁfﬁu‘ﬁkﬂhlﬁ repeated motif

theh tighit jlmEtions (¢t @lall! c2O0ONASCEINSebl, 100, No. 4, 1700-1705), the

1&&@3@3’@%@&?’%@%&%@@@%&{ egﬂ@ﬂh@%@kﬂ%@%ﬂ% lepeat or 1if)

25 PD omal in the C-termjnal ltlon (sequence FLV
B0 R R B5SLble for the
.nteraéﬁa%fswmt Rt (FRI9E EgsSoR rofisiidonal fragments of the

astodjated-imth:thetight junction, also containing a PDZ
doma@oé%ﬁhléﬁﬁdg@ﬂ;ei enﬁmMyéD P alnaa% d?ﬁl%r:}ts(lc:kgﬂf@cﬁ ?Jmpounds or

% t0010 Blo h m g29795298 |

OE"S, TS ARG S AR AR AP et amone
Brof em. F‘zﬁmsgahel)?ahﬂuﬁrﬁe 30antiberelabipndietert any fragment
against tHaeregion] 1d-d-d230uinvevedyntdimenfermation,

so-calied, Jak:Lang.310.4 antibadi %C@Oggp 18,08, cntion consist. for
inhibi tlng the t omod%n%erlzatgn of% 'éagﬁlé)fn t £

I={ele n§truc on 6T he epitielialbarer H‘?}ﬁ)r (R/Igﬁa&fe?ﬁ » gy, SoFv-Fe or
digpdlics. BiolaChémemey 9viesshuRE2nas begaMaaeased by chemical
itdractsnyiilintegrnauts3 and isinual/gddn they Mgt iene giveol
of endothelial cells on vitronectin, ligand of integrin avi33

(Naik and Naik, 2005, J. Cell 5 Sci. 119:490-499).

AntiJAM-A antibody J3F.1, in the same manner as an

anti-avflit antlbody, |nh|b|ts the migration of endothelial cells

A FIh A A NI N A LS 1 Airiand Iahwy WD 4 viibrs INLAal, A+ A

%I'/EPZGG?/(}(Z%
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antitumor antibody active in vitro and in vivo. According
to a specific aspect, the antibody of the invention, or its

racterized in that it is capable of specifically bint ,"—HEP g 7062768
JAM-A protein (according to the English nomenclature
-Junctional Adhesion 10Molecules”). According to still
another aspect, the antibody of the invention, or its derived _
conpbunds diduactiochakfragmentgrisicharabtanizeddrvihas, Fab-PEG,

|ﬁ@gd§y @"ﬁ%%dﬁ I@iﬁ%%%r@ﬁ%ﬂﬁ&ﬁzm%gw J’S(QM @rﬁgosphoro% or PLGA,

Lé g M Mor%gpﬁfertabb/ Said id KO for AM-A |sf .

n I’O (ﬁ csi £as 8nl’00u ﬁ&c Mstf% of the invention which
m@glwdwf@@w@a@lmmn%mwwmm prgel, of the antibody
givenvartibadys antigen complex. KomKorp/Ko" with Koff
Cons'%ﬂ@igrgjlf(h&doﬁnﬁg%al%a&ﬁ%t \;erl E'B%ﬁl?é@&lﬁﬂ% I'amai sequence

e{hantlbodgl rom the antibody-antigen complex and

Sb UGG 5P LG MR BB B s ar v, si
artigenyErenonsa gl cro 99NN Bieine 208186 58 81j1y28Ake antibody
novelaspectofthepresenhiniention+elalas to endselates 1/100, more

?H@éﬁ'ﬁﬁq'féﬁhﬁ[@%ﬁﬂ%ﬁﬁ@ m%wm'%ﬁtﬁ%%mgng the

ol owmg nucleic acids (including any degenerate genetic

code) > S TRTE dTReRER PN B RN dBAiHG DA preferably 6, 7.
&ntfhoély2actbeditg tontheinveniiomcols ohéofdisederivgl antibody from
camppegds or functional fragments; 25b) a nucleic acid

Compllernt1 r%?‘n{he eafuno{%c!eall?igcmcn &lfl)rgzeo %‘)ffcs Fv, s%lav Fab, F(ab")s,

nucl EIC acid Of at least 18 nucleotides capa

RiBricigiig Ejﬂ’a@f“?ﬁ{jﬁﬁy“éi‘ﬁ%é@}‘ffd@éir’iﬁ}ﬁdh%Wﬂﬁb&t‘i’ééétmﬁcm as the
eneofthenCDRE bEnusigic’acidisequeincessSEQviDiNo$agments of the

&91$Qd§lopflwlthb@;1§§ﬂbl§1n§@ withhat k@cﬂ@ttﬁ@%tzw&@r@!‘yﬁod above by
85 0%, 95% and 8% den |t after o(li)tlmal allgpq)

9
WI'[ o?ds gﬁ:ence Iggg m Izﬂpcg Gé 6;183161 n?J Q5 Cy cleavage of
Heidisradaeitess Wué%%‘thb§°€‘éfﬁ861§B‘f kyHrRdzifiegtaRiecan be also
higirlyddtyirgenticanditiemns withiatclodst thedight phadn @filed in the art or

Wﬁ@i@@%‘ﬁhﬁ@ﬁ%@%;ﬁ&@ AQ%Q», %23’9{0%‘5@%(’95‘; hﬁlthcuzcﬁs such as
g avy DaR 0[ I leic {’;lCId sequence SEQ ID No. 33, 37 or
0 S RS

Pse Uence With &t least 80% identity after

opuméll%\n@‘ﬁﬁﬁ@ﬁt%wﬁ&%&uféﬁ@@%Etgnwwne%sf 3gmely an antibody
andidingk 3y 3hcon3tion, vable Ibelowsuomarizesiib@ional fragments,

m&m&md&%&qgmﬁ*ﬂwﬁ% FARSEIRIRGLNG ARUDAY. Qi prises a tight-
t e |nvent|on 5. Table 3 body CDR numberlng Heavy

dgllnﬂf_l BELHSI SEG'D CGEXCOmoR TR 'ﬂ) at least 80%,

prcfordbly 85% 90%, 95% and 98% identity after optimal alignment with scquence
SEQ ID No. 15, and a heavy-chain of amino acid sequence SEQ ID No. 16, or a
sequence with at least 80%, preferably §5%, 90%, 95% and 98% identity after optimal
alignment with sequence SEQ 1D No. 16.

For more clarity, table 2 below summarizes the varicus amino acid scquences

corresponding to the antibody of the invention.



CDR-L272 CDR-L324 CDR-H1 81 CDR-H2 23
CDR-H3 25 1IMGT CDR -L120 CDR-L2 22
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Table 2 (wherein Mu. = murne and Hu. = humanized)

Antibody nu;i%ing FHeavy chain Light chaie Si%.ﬁ}

CDR-1.1 1

CDR-1.2 3

Common CDR-L3 S
CDR-HI1 2

CDR-H2 4

CDR-113 6

CDR-LI i

CDR-L2 3

IMGT CDR-L3 5
CDR-HI 7

CDR-H2 4
CDR-H3 12

6F4 CDR-L1 g
CDR-L2 10

Kabat CDR-L3 5
CDR-H1 9

CDR-H2 11

CDR-H3 6

Mu, variable domain 13

Mu. variable domain i4

Mu. entire 15

Mu. entire 16

Hu. variable domain i7

Hu. variable domain (V1) 18

Hu. variable domain (V2) 19

Another specific aspect of the present invention relates to a chimeric antibody,
or its derived compounds or functional fragments, characterized in that said antibody
also comprises light-chain and heavy-chain constant regions derived from an antibody
of a species heterologous with the mouse, notably man.

Yet another specific aspect of the present invention relates fo a humanized
antibody, or its derived compounds or functional fragments, characterized in that the
constant regions of the lght-chain and the heavy-chain derived from human antibody
are, respectively, the tambda or kappa region and the gamma-1, gamma-2 or gamma-4
region.,

According to another aspect, the invention relates to 2 murine hybridoma

capable of secreting a monoclonal antibody according to the invention, notably the




CDR -L324 CDR-H1 26 CDR-H2 73 CDR-H3 27
Kabat CDR-L128 CDR-L229 CDR-L3
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hybridoma of murine origin filed with the French center for microorganism cultures
{CNCM, Pasteur Institute, Paris, France) on July 6, 2006, under number 1-3646. Said
hybridoma was obtained by the fusion of Balb/C immunized mice splenocytes and cells
of the myeloma Sp 2/0-Ag 14 lines.

The monoclonal antibody, here referred to as 6F4, or its derived compounds or
functional fragments, characterized in that said antibody is secreted by the hybridoma
fited with the CNCM on July 4, 2006, under number 1-3646, obviously forms part of the
present invention.

The antibody of the mvention also comprises chimeric or humanized antibodies.

A chimeric antibody is one containing a natural variable region (light chain and
heavy chain) derived from an antibody of a given species in combination with constant
regions of the light chain and the heavy chain of an antibody of a species heterologous
to said given species.

The antibodies, or chimeric fragments of same, can be prepared by using the
techmiques of recombinant genetics. For example, the chimeric antibody could be
produced by cloning recombinant DNA containing a promoter and & sequence coding
for the variable region of a nonhuman monoclonal antibody of the invention, notably
muring, and a sequence coding for the human antibody constant region. A chimeric
antibody according to the invention coded by one such recombinant gene could be, for
example, a mouse-human chimera, the specificity of this antibody being determined by
the variable region derived from the murine DNA and its isotype determined by the
constant region derived from human DNA, Refer to Verhoeyn ef al. (BioEssays, 8:74,
1988) for methods for preparing chimeric antibodies.

“Humanized antibodies” means an antibody that contains CDR regions derived
from an antibody of nonhuman origin. the other parts of the antibody molecule being
derived from one (or several) human antibodies. In addition, some of the skeleton
segment residues (called FR) can be modified to preserve binding affinity (Jones et al.,
Nature, 321:522-525, 19806; Verhoeyen et al, Science, 239:1534-1536, 198%;
Riechmann er af., Nature, 332:323-327, 1988).

‘The humanized antibodies of the invention or fragments of same can be prepared
by techniques known to a person skilled in the art (such as, for example, those deseribed

in the documents Singer ef @f., . Tnmmumn., 150:2844-2857, 1992; Mountain et al.,
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Biotechnol. Genet. Eng. Rev., 1011-142, 1992; and Bebbington ez al., Bio/Technology,
10:169-175, 1992). Such humanized antibodies are preferred for their use in methods
mvolving ir vitro diagnoses or preventive and/or therapeutic treatment i viva. Other
humanization techniques, also known to a person skilled in the art, such as, for example,
the “CDR grafting” technique described by PDL in patents EP 0 451 261, EP 0 682 040,
EP 0939 127, EP 0§ 566 647 or US 5,530,101, US 6,180,370, US 5,585,089 and US
3,693,761, US patents 5,039,641 or 6,054,297, 3,886,152 and 5,877,293 can also be
cited.

In addition, the invention also relates to humanized antibodies arising from the
murine antibodies described above,

More particuiarly, the humanization method for the 6F4 antibody is described in
detail in examples 2 and 3 for the light and heavy chainis, respectively.

In a preferred manner, constant regions of the light-chain and the heavy-chain
derived from human antibody are, respectively, the lambda or kappa and the gamma-1,
gamma-2 or gamma-4 region.

In the embodiment corresponding to IgGl isotype IgGl, an additional
characteristic of the antibody is to exhibit effector functions, such as antibody-
dependant cellular cytotoxicity (ADCC) and/or complement—dependant cytotoxicity
(CDC).

In another aspect of the invention, the applicant has also identified the antigen
recognized by the antibody according to the invention.

The method used to accomplish this is described in detail in example 4 below,

JAM-A is a membrane protein belonging to the immunaglobulin superfamily
(IgSF}, in which it belongs to the junctional adhesion molecule (JAM) family. In man,
the JAM family comprises several members, including the JAM-A, JAM-B, JAM-C,
A33 and A34 proteins. Among the members of the JAM family, JAM-A has the highest
homology with JAM-B and JAM-C, approximately 35% scquence identity in amino
acids and 45% similarity with these two proteins. JAM-A protein is also called JAM A,
FiIR, Fil receptor, JAM-1, JAM 1, PAM-1 or CD3321.

Two isoforms of the JAM-A precwrsor differing by the length of the
extraceilular region were identified:

~isoforma: 299 amino acids (SEQ ID No. 61)
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Mu. entire 35 Htt, variable domain 36 Hu. variable
domain (V1) 37 Hu, variable domain (V2) 38 The terms
nuclelc acid", "nucleic sequence", "nucleic acid se
%’IgFPZOO?f‘(}Gz?G(}
sequence” and "nucleotide seque?ge used

interchangeably in the present description, mean a precise
sequence of nucleotides, modified or not, defining a

fragmenbai-a Fegion ehiacnutleisracit, xortaining unnatural
nucleofides arnet.apd.eipgRIthera Aauble-s ég%@&@é\lmh SEQ ID No.

%sm gle-strand DNA or transcrlptlon products of said

NRSSCEE™ « 4 2R3 iy sy B 1&Gded here that the
preserinvetstiontdoes! nothetatiécorhdeclbotidecdbduenciagie polypeptide
ichiheirinaiirakchyamosomakenvisesmentiig  ithaRatHal domain (21

%ﬁ% JQ?} RAHANEER sz t&%ﬁ %ﬁl%p;emgne Q{!:IIl?n c?]%lree(k:l eﬂic domains.

isolated and/or purified, 1.e., they were samp
.nd.rec‘fw%Péﬁrﬁﬁ@fﬁﬁy&%’pvetﬁ%ﬁ%ﬁ%ﬁMé?ﬁfﬁ%\/ afm isoform a
5rdeéh fat ledstpartidllywmbdifidd Midetated: hesleic Geidsidues 50 and 109
abiaines-Ryaeambinant 98NeliR S YMRANS; 13k XMPIS the second Tg
f host cells, or obtained by chemical synthesis should also

be mentioned here. Nucleic sequences exhibiting a

percentag& Terfitit§ ofat ti‘é%s‘txgﬁq%l‘?ﬂffeféféﬁhﬁ%@}&“ 9%, confimed by
96%4 ianych 98 arfter-optima2alignifves® Withh dydnefevkedirota ef al, 2003,

MU&@QGA&HB@BS kQ n”ﬁi@%@-@%?nﬂ?&cqmlQmsﬂwwnnccted by a
tr1 ?ﬁt 'ioniggl‘e { ‘Eeec{:el;zecg Q&Qlﬁﬁuﬁﬁque erf‘ntA erltﬁese structural studies also

difications Suth as, in par etion, a truncation,
a%&’eé%é%rimalksmﬁ?e%lﬁi&réh ‘arharerel dg Brstittions, on the coll surface
notabhe punctuatcRieferghbly, thesexare sequencasiwhithinant form and

@gggléqrft%%g@omm?ﬁt{: @&%ﬁnﬁ%aﬁ Ié?eafeff%f&ﬁqe Biol. Chem.
Ing reliate e ration o
3?99 98% dm()% bl rgddf:eu to 1 sl ?}gﬁ\c 4piLe Acld knv@/lved in these

ene ic code, or com y sequences
tétcﬁﬂﬁ‘ﬁybﬁdﬁz@sﬁéb@ﬁcéﬂy %1th°m@f€ﬁér@1é@%b?&u@ﬁcé%4 Tyr 119 and
pieferabiyungeniighiEstsingignt eanditionrspeotabiyidthose JAM family
ﬁgﬁ]%ﬁl pﬁl{@\ﬁ RiE Y ?AM'@%‘BQ &HQ%{:E@QKQX&M‘Q%&& for homodimer

ondltlogé means tk}aggondltlons related to temperature

TOMESHERGHH dre"Llektddi d0ER%AWaY that they
allow Wiéﬁilah@ﬁ tdbdabrdiriiindd obtveeniiomnd in the tight junctions
camplenmentarity DA, fregraents 70 e RuERlYsndO region contains a type H

HH@E@%{% R%%%ﬁu‘il!&fﬂé’sﬁ%{{‘&&ﬂ%%r}q'U’O[%‘s n,oform a, which 1s

hy ridization step for the urp ose of e|n|n the

beé]wﬂﬁ%fee%ﬁ &]8 B &ﬁ?@ﬂ Hg\éldf}l BVé‘[H éaéw%c&cgohc proteins associated with
Hdvahtageous|ylasciolions & PDDNauDNAugr BMA-RNAG, MUPP-1 and
hyRridization:is cartigd. audlirchae. steps: (H-prokybridizationocor, J. cell
§I042Q£019§h£§§ l%ﬁH} %Jﬂ Qjﬂ %p%&g t?fu%?o}(?&xcm 29’;44255 1). Murine

25_containin SSC COﬂfSEOI’]dS to a solution o

VLRV BN (o] 9%‘ %&%mf@mﬁ%l& islish 1 g fiEation. so-called
olsodilih dedbeyksulfatertSP 8) ibiXiDehh dodtsjiB9ration of JAM-A
dextran sulfate and 1% salmon sperm DNA,; (2) primary

-hybridization for 20 hours at a temperature depending on

the length of the probe (i.e.: 42C for a probe >100
nucleotides in length) followed by two 20-minute washings
at 20C in 2X SSC + 2% 30 SDS, one 20-minute washing

~tEODON, s N 1N COC/ 1 N102 N ThA lact wvarachrhirm e 1es
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24 a polynucleotide of defined size can be adapted by a
person skilled in the art for longer or shorter
olkgﬂonucleotldes according to the procedures described
amlzorook et al. (Molecular cloning: a laboratory rﬁgﬁﬁg
Cold Spring Harbor Laboratory; 3 %edltlon 2001). 5The
invention also relates to a vector comprising anucleic acid

as described in the invention. The invention notably
targetseloning and/omexpressiptnectorsithatcantain suchoos, 1. Biol,

anuiclestide sequence. The vectors of the invention
preferab] % contain elements which allow the 10 expressmn

and/or the Set&iith SfhudiEBtiE daqtEnEed g iverte migrton of
lesstiod The vertorthis st cbntaimaplotioternd Naik, 2005, J. Cell

wanslation- msauQmamdAeimmgiqmmignakﬁe Agelhas: s e anti-oyps
%W%@Lﬁ ﬁ[ﬁﬂ§g W%t a??yman%ot?g%glncscl Ist gl](y ‘?]ttfb%r%? cncsw induced by

be maintained ina s ner in the host cell
Sptbra RAVEYs fetific 8y rredvHicr @Se?é.wswéﬁbﬁé@fﬂmg pathways
thedrénsiatedproteidofiesecliaridis dfermmniddraselectdtf ¢ (Naik ot
and, czpti;nize@htsé;a persech. Soskilleg indhe Bi.acarding.2114; Naik er
19 thg hostcell used, For g)dspaér psg.fhe gugleotide

sequences can be inserted in sel r’epllcatlng Véctors within

the chBYér* MBSO CHE MR Gt AERAS VEFEBTME TriggERhils and plateicts
hggtiams er BuchPVektorsrarepieparddibly thethiodsitypicadlyas however

Hﬁ@ﬂl@)ﬁ&tﬂ?&ﬁ&ﬂﬁ&u%r'ﬂﬂm@ e ﬁﬁg)(;h&e {83 %G@/ Qgﬂg@t? of activating
AR e Infraduced into 8 sullabia host by Stapdard methods, 5o 1,
BYstich as Tipotect ion, Bredroporation” Reat ShockBF™ -
éﬁ‘é}ﬁw&éi ﬁ%eﬂ%@is?"ood ?ﬁéﬁ?@é’{&% dresifsr é%é‘a%bé!éﬁ} [97-109] belong to
vectors ofiplegmidtor dral eiditvo Fheynapiisedddration and aggregation
H@:ﬂ&f&“m mﬁ&%u%&%&@@gtf& C!Qﬂﬁg@lheépwsszéﬂe Thromb. Haemost.,
Q%BQ}& e sequences of the invention. The invention also

comp rlse)s host cells transformed by or comprising a vector

as 2 %%Fibébr iA\the firesehidpvgntiomuine Tha kbdpbelt. mnhidits the
can-beistléctethamandg pookaryoLic oh euliCayatiOSySI8mS e al., 1999,
§uggaa§dp@0@ﬂ":}k 5:? H 85 6{9 r(%&ﬁ%i@ ’apc\ﬂc&lts,:%lyg 8&5&? | @dgfre Emmunol.,

n|mal ells, nccl)g mafrlnma cells. Insect or plant cells

AR 220 BEYERR TR ARSI Ptk Phoone fncion

aiingidbd, sotiser thavrenanyhishtsavewrassforsmeds8@calitain chemokines

aeoeer diRgdtedberaNeTtion andSnflamAnethetpspecimaf ifh@equued for the
v%%@ég%nol@em@algq gimethod forthe RIRAUCHON Of A0, yaM A, via the

ntibody according to the |nvent|on or one of its functional
’FF&@]% RS RRPAL GG BY T Thite §%ﬁ83¥‘?fé%ﬁ%ﬁaebFﬁ&?f%?%‘é‘tﬁé%mo“ of T
following stepgeutrophthiescutare i d ndéeiunkofamdthel., 3:151-158),
suitabie guiure capditions fora hostsell-accardipgdathen the site of
jgfya%qggghand b) the recovery of said antibody, or one
of its functional fragments thus produced from the culture
mediuf'Gr O SRl dsfuiredeasin viotaRFSpRmiRRgee JAM-A s
eeils! acoording fothaunventonapereblsskrinemethpes fGrencephalitis by
thenpepasation: afiresambinaplralnepides-ARCoING 40 104:441-451).
the invention. Methods for the 1 O preparation of
polypeptide according to the invention in recombinant form,
characterized in that said methods use a vector and/or a
cell transformed by a vector according to the |nvent|on are

P . A il A mvracesAarnt rmvrAarmtiarm DeAafAaralrly ~ ~~l

007/0627( 0
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According to still another aspect, the present invention

relates to an antibody as 5 described above, characterized

in that it is, in addition, capable of specifically binding to a
uman :iyrosine kinase family receptor and/or capé’&gg%?ﬂw 062760

specifically inhibiting the tyrosine Filnase activity of such a

receptor. According to a novel embodiment, the

invention relates to an antibody, or its derived compounds

onfunstienakfragmentisisponsiating.oh.an rantibedy.thatis, (Forrest ef of.,

bigRerifir; 19.n. thesense that it comprises a second motif

capable of interacting with any receptor implicated in the
develoni&it BFTLRIOPS, “BLiRH"SS o BRehiphye iEepdRigainst the human
VEGH BEEFRNOE-4RYiHPFR2meuHGHEs eMBEToR@R|ty. Such antibodies
tetraspaninss IMRgHN %l XGBR4 9o XeR2 art, th@r@qpﬁdé@zgﬁne lack of an
(ufikst smbediment, ons such anfibody consists of a

bispecific antibody and comprises a second motif that _ .
specifitSRFifhilsits e Bty of e GRS Wi Adgson. or its derived
epidermialog fowthfadterrete ptoh{EGERY andfoit is capable of specifically
spesificalninkibitiog motﬁ.r@ﬁ@%é@%ﬁﬁl activityaf-saithctional Adhesion
%%ECFSI::@ cording to an even more preferred aspect of the
invention, said second antiEGFR motif arises from the . .
mono QBT Bttt eefiskitant(Be 25t Brdrpitiiryinvention, or its derived
matuzoiabiunukR3;! HudvexsEGHR otepanitumhabt ASOarding for JAM-A
&t@&ﬁ%ﬁ}ﬂh@@b@ﬂ@@%@h@ a%ﬁh%%@%&&@g,tgﬁ% for JAM-A is
'nyention %p ?gnﬁisrtsd of ahpi%?%gj’fic antibody and

CtWean. rougnly IO . . e eyn ..
comprlg,eé a seconc n],oﬁ? specifically inhibiting the activity _
moduiSte B HER K s edsplissasitiior epieificalygiven antibody-
mhiBitingriiextyfosingkinase dctivitysofisaid HER2/m&t constant for the
5@&@&%&53 Mare Qf@{ﬁwl%%i t%@'gnmnﬂt@%”sﬁ?@én&! Kon consisting of

ofif rllseshfrf)m the mouse monoclonal antibody 4D5 or. _
T ot e KLl Aot B A< e 1209, 1MoL Bl
peYfifzdihiab. 25According to a third embodiment, the
antiboslyhaetorging 46 theprventioneensisis-oita HspPeeifiC nucleic acid
%@Q%yeéqg {BWHSS%QL%§%%QQ WWH%Q@%E%@M% acids (inciuding any
H]I’T]Ib_ltI'QQ the binding of hepatocyte growth factor (HGF)
With £ GAE'S F&&ptor and/or specifically inhibiting the
tyrosife kirrgdecaetitity ot saidkbMEP desdpton Avdortingetoding to the
anfeuiih erhadimentytheanpibaryarsarsing:ignbes;
invengon,, 30 coRgSts At ARisResic. ARtbedY aNdheq in o)

comprises a second motif specifically inhibiting the activity ‘
modufatbl By THE fCF21 Kb Lo ProlFalifa s e xfgi=ing under highly
inhitsitirgtiidonr odinet kindsecaedtibityCBRsaithGFicIRId sequences SEQ D
recepias. Meresparticeailys said secansantil@hkRss2y 90%, 95% and
ROUL AHRGS ALPM.MAUsE MORQGienal ante H&E&&J&g : and

corresponding humanized antlbodyqﬁ%n(%lo oetsch el at, .
intern@tbhd Patstt ApbifeatiBhnigier tlsronoeu f frdiizing under highly
HEND6 4oaditibudieg (Matenalecizht, GancerRéss, 2003s®8uce SEQ 1D
1L6):5033-2083nfnom-the.antilabdRantibediesdevelopess 37 or 38,
by Abgenix (see US patent application 2005/281812) 5 or

from Mab 39, 1H7 (Li et al., Cancer Immunol. Inununother.,

2000, 49(4-5):243-252) or 401 1 (Jackson-Booth et at,

Horm. Metab. Res., 2003, 35(11-12):850-856). Lastly,

ArnmsearddirmaAa A A~ FinAal ArvalhAaAdAdI At HlhhA AanrntilhAaAys AF FIaA
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Lastly, the present invention relates to the antibody
described above, or its derived compounds or functional

‘ fra%ments, for use as a drug.
WO 2t008 62063 . .. ..
0 a pharmaceutical composition comprising as an

ingredient a compound consisting gf an antibody of the
invention, or one of its 20 derived compounds or functional
fragments. Preferably, said antibody is supplemented by an
excipientaneier aiphanmacetically@csepiaile.Caitghent with sequence
Areaidiag 10 stk anpihes empadiment, the present

inventjon also relates to a pharmaceutical composition as .
describ&i ab e thaEuiHiEHdhe Hridksty'saidsmyauences concorning the
anthednof bomysoted selected among the compounds
capable of specifically inhibiting 25 the tyrosine kinase
a¢tivity of receptors such as EGER, HER2/neu, ciMET,
VEGEFR or VEGF, or any other antitumor compound known
to a person skilled in the art. In a second preferred aspect

The invention also relates

P&g{ﬁ}’éﬂﬂ7[062760

f the jnven sajd se campound e selected SEQ ID
%ﬁ%ﬁhm&ﬁg@g adies ﬁ%@%‘ﬁ%’f‘ﬁ‘muenm iy NO.
antiHERR/neu, antisMETVEGFR, VEGE, etc.Sidblated, of 20

: : _ = 5
their functipgal fragm anc-derived-compeHRts Ei
of 30inhipiting the 3 2
angiogenic and/or Iiductivemehyity of metastatic 23
dissemination promoted byCsaugiseceptors. According 25
to still another embodiment of the inventipn, théBDR-L1 20
composition comprises. in addition, as a combiitiba 22
product for B4&%in a-simultanec eparated-dri¥idehded 24
fashion, at least one-inhibitet-pt:the-tyrosinekinase-aetivi ‘;‘2
of receptors such asIGF-ifEGFR, HER2/Meu, tMETand——;
VEGFR.[5Inanothér preferred embodiment, Saigrnnibitor 58
of the tyrosine kinase activity of these receptorig-selected 29
from the|grdtip*€omprising derived natural agefpR-L3 24
dianilinophthalimides,-pyrazginiibr 30
pyrrolo-pyridopyrintigires %@Héazo!ine:. Sueh-inhibiting ;é
agents, wett=knowrto-a-person-skittecHnfeart-are— )
described in the liteTatyretGBrdigiing - Drugs 2000, Suppt——33
1, 25-32). 10Another embodiment complememiarystp<he 34
invention consists of a compasitien as described above 35
comprised of, in addition, as a combinatiphuprexhiét donain 36
simultangous, seps igbls et/ ke a 37
eytotoxicloytostatio-agertooc Rl il dous use” means 38

the administration of both compounds of the composition _
compfisedima sigleddsdge ToiTiFiol SeaEparaterelgis: acid sequence”,
meansednhinistatiomcaptile’ samestimeptddotiquence” and “nucieotide
cQmRRQUNGdsiofthe £RMPOSHian pFRURR @&Qﬁ@n@' fstiact precise sequence of

%ug?e%%c!? g}%ﬁiﬁe

ministration o 'h%rt)ﬁgfjmpou

Extenged use'

ns the successjve

ea
AgEnt o 4.1 f led id
S é[TP E'EOMPosition. edch "ueee 1

EBHpHESE U e tRrIdIbeatS fotrriGeibraljoublestrand DNA, a single-
goemipjustionaccardingtelthe dvwantio.considerably
increases 20 cancer treatment effectiveness. In other
words, the therapeutic effect of the antibody of the
invention is enhanced in an unexpected way by the

Al etratiarm ~F A AvrtFAtrAvI A At A nrmaAathhAr A AT



WO 2g-thiocgﬁlganine (6-TO), chlorodesoxyadenosine,
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fluorodeoxyuridine, capecitabine, cytarabine, fludarabine,

cytosine arabinoside, 6- mercaptopurine (6-MP),
Q%a{gzﬁécytidine, 20gemcitabine, cladribine, dcoxycoflf)(ﬁF E%‘l” 7/062760

and pentostatin. "Antitumor anibiotic" refers to a

compound that can prevent or inhibit the synthesis of DNA,

RNA and/or proteins. Examples of such antitumor

antibiatiesoiri¢leisle oxorulbiCHrdaunombiciey: idatibigifoes not relate to

%ﬁkﬁ@&l&&&c&ﬂé@é@[ﬂ“ﬁ?ﬁﬁn9@9}“&9&%9&%9@‘&0@%&%e in a natural state.

licamycin, mitomycin C, bleomycin and procarbazinc. )
35‘391\?1?%%‘3%r%f?&%""%’?é\}%‘ﬁ?’tﬁ% P FaT RGeS SiPhrtHGed: fos they
EeticcyelRidrtreritosisndirgéndrakmichiubuleinhibitersygenment having
iﬂaago.@sfé&ulqh@slpaﬁﬂtgﬂ@i &@&ia@cﬁtﬁ%@ aEﬂiQ@DﬁbJ@ Ofy recombinant
inhibiting, Mitosis,, The.vinca-alkalaids,. syeh éasbv'&b'a%'g%%ﬁm should

vincristinc, vindesine and vinorelbine, are also gap?a le
HIBRRGTRREEIE™  "Chromatin inhibiters" or
"topoisOmEiasalinhibitetsbinre sobstangesitha imhibit8t 80%, preferably
Gthe nermakiungtianingief prateing that:share.hsematinquence” means

%H&E}ca&&%{%@oc%%@%ers v!ii%nx%s“é:clt:'%(c?‘ Eﬁ? Ir%?ez%];csﬁuguhzleic seaucnce, certain

inhibiters include, for topoisomerase |, camptothccine an

Y SRS SB0BIE2 0B IBT I PROU 1B 2760 3 1obetiv &tigsin. @ chimeric
Sueh asdiinetebanuoptopatébamnfordopoisotierdse: lbye sequences which
etapesifle sshipasidephesphate andLeMRASIAC uenc™his being retated to
Itll?en La r@ﬁeir%gg niCI:ItLSe agr}/etgcr% eCOIm Bou{g%bstlirtx)‘cs t?n %gnggs that are likely to
ag enf’t at m’fu‘i)its tﬁe rowt% of the bldod vesseis” - . Y
@?@&Hﬁﬂé@%‘ﬁaﬂﬁ’aﬁﬁl B ATESRIE| Sl e BT ETRgeader highly stringent
konitingysrazadinhmadifiastatjosatimastat, prinomastat,
tan0n@%@&izﬁﬁ&l%%ﬁﬁ%h%@;Ss%KQ@@@nnlamy&@g@%a&&hr&ns related to
neovastat, BMS-2 75291, thalldor;riﬂde, DC 501, DMXAA, = .
E%ﬂ@ﬁ “Squalaming. endostaing, STI5418, GUggeE . hybridiztion
iAt@FePSaARNa PENFEM 219 7 mipeaatEkin- 12  AViBggnents. On a purcly
ahgiestatinandiviteixing "Anitestrogemnoor seSkogEidization step for the
BIHRAORISL RIS LA AN SHRFARGS IR AGERASRRve are advantageously
10fa[1tagon|zes or inhibits estrogen action. Examples of

a8 TOdlOWE, . . .

suchagents are tamoxifene, toremifene, raloxifene,

droloxXitend; igd oxyfane RaHadtrbzdretietrszotaighgut in two steps: (1)
gxpyhedtane at 2ANtRNdIRGERUAT iandsagen aatagamisthm, pH 7.5)
reienside anwksubsiance thatleduces, aniaganizes Ph ~act + 0.015 M

inhibits androgen action. Examples of antiandrogens ,

RIS it mtle MIBA e BREATIATHTGE, 1ot SDS), 10X Denhardt’
sprivstisnactivendydrotdronsrace fité; filasienicdigmididation for 20 hours
Scinpitigiagure dobmmpnemoddaiorsage sustancesthabr a probe >100
slimyate i?hl%ﬂ%ﬁ‘%’ﬂ@&%? %o%%@%swglhm%? at 20°C in 2X SSC + 2%

immunomodulators includé interferon, interleukins such as o
e SRR ST AT HethitdUkil? QittitoX or iftEelkinghg ast washing is
tamirdr predro8isatiors duth abtaSoridrmingsortothsl fyppesprobe >100
efisnunpmnedulatars suckasdentinam:sizetitaMions described above for
roquinimex, pidotimod, 20pegadeinase, thymopentine, poly

EC or levamisole in combination with 5-fluorouracil. For

further details, a person skilled in the art can refer to the

manual published by the French Association of Therapeutic

NhAarmtsictri s TAan~rlhhAvre #14lAA "TlhAaAvramrmaAalitiasa AlhAaraicetny vl 0O



Another aspect of the invention relates to a composition
characterized in that at 20least one of said antibodies, or of

WO zgagugzeﬂnved compounds or functional fragments of same
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PCT/EPiO(W.’O(z’J‘(()
conjugated with a cellular toxin and/or a radioisotopé. e

Preferably, said toxin or said radi L§otope is capable of

preventing the growth or proliferation of the tumor cell,

notably of completely inactivating said tumor cell. Also
preferatibyrisaid dofkind sianerierohacteria toxim, motablyihe art for longer

Pﬁ%@l%@@%@é@%&t%&&n 1o hOBFAHAISOIARES. in Sambrook, ef o,
combined with t era(p%%tlc antibodies are

ferentl
?ad)gcéjodfo LA S G ray & pratBt e ritiafy orstory; 3rd edition,
|%5'-29|He131 yttrium90, gold199, palladiumw, copper67,
bismuth2 14 andiamimony2ibl. Radioisaiopas thalemitid as described in
alpha.ang, beta rays can also be used in therapy. 30"Toxin
or radigisotope combined with at least one antibody of the
inventioli “Bra8ReH Al TGRSt Sdife “TararS o sifys that contain
mdansuthatimakestitpossible to bind said 33 toxin or said
radioigatope:tasthatas |ﬂﬁéﬁ@ﬂﬂ1&ﬂﬂﬂ@ﬂ)&pﬂt@ﬁat}h¥1f&m which allow the
?/ @4&5‘1& E’A%ﬂﬁ’e Qg t?%r%]ﬂﬁ%c ngé(é\%n(}{?c 'i‘g j dvg\gmnonost cell. The vector

hout the introduction o binding molec

EVA U A eIt B BRGH AR (B araon ianes, s wel as
elevtro staticiropmoutoival entdoenidmgsobaliber pdrt okbhened in & stable

ﬁﬁﬁjﬂgﬁtﬁ(§h@;@5@§m§ muﬂ%ﬂmpﬁf\t%lﬁff pam‘m@ﬁecéfy secretion

hﬁ [ rgg,%pa ro‘l%l 1gbrce 1%{[;9 € T?(hr 19 are scgcctcd and optimized by a person
imet y -aminopropy

é‘a%%ﬁﬁhaéfhméﬁ%ﬁdé‘f H:i)lsﬁeﬂeé I‘f‘ﬁ‘a‘é For this purpose, the nucleotide
ditiiobis-mitrobenzoid (D ENB}deidipNsuacinimibliyl Seadetygh host or be

tﬁi&@g@@g@t({@eﬂﬁ)d@@g{@g agents with one or more

group Wlth ne or more s id S, I actln with

ultl’aVIgil‘ ? s are re jaorg p er%rc]lt ?@cﬁﬁﬁﬁé Péoé) son iiled in the
gxﬁﬂﬁdyﬁuewﬂug cl@esprvﬁég WHWW m@mdhl&mp Gest by standald methods
1@ARP IR chbs uteinipoidhyh (&« pyrid Widithiopropionate
(SPDR’)lf,axﬂsgttﬁ‘sqyg @;anlﬂke%mmmﬁdgﬂﬁu#%dl origin. They are used to
Ano}her {orm [ binding, not blé/ for radioispto

O of the 1S DB GCHAI T Rt REGHIL, auences of e
Ex#iviples of such chelators include the chelators derived
from EDeLAveliofethytlempdiaminetatraacatitracicl) @ etnbBdng a vector as
(diethvienslriaminepentaacctic acid) which were developed
to blnd m ta Partl ular t}ffﬁcgdloactlve metals, with

o

immunBglSBLIS OS5 ATSRE TS A URtl S axppaysiems such as
SEIStHLEY 61 theredrduhdeairrsylias esrotds irvigblghnammal cells,
mwayas:to dasreasadhe stability and the rigidity of the
hgandrnefal.complex reicaral ft Al 1444 Bre %Lfe@vsta transformed
at, 1991; Gansow, 1991:; US patent 204,831,175).

&%arﬁcﬁfgmﬁtf’ﬁ?& 1(’5 é‘ff?)?tenetrlammepentaacetlc acid) and

its derivatives, which long have been widely used in drug

and biology either in its free form or in a complex with a

metal ion, exhibit the remarkable characteristic of forming

stable chelates with metal ions which can be coupled with

proteins of therapeutic or diagnostic 25interest, such as

antlbodles for the development of radio-immuno

nnnnnnnn e FAr Aarmasr tlhAavrarmis IMAAcAc~s ~+ Al 100 AN
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10In a preferred manner, said cancer is a cancer chosen

among estrogen-related breast cancer, non-small ceII lung

cancer, colon cancer and/or pancreatic cancer. nother
Y206 062760

aspect of the present invention relates to the use 01‘C the

antibody as described in a diagnostic method, preferably in

vitro, of diseases related to JAM-A expression level.

Preferably, said JAM-A protein related diseases in said

diagnostithdSmethod malidentancais:s o aThtSeder the production of an

%%99 RSl 0%, RVERIAR, OG- AeHV A SRMP IS O characterized in
nctlonal fr% ments of same, can be employed in'a

MAHEE O&Bfé%“tu%lﬁ S8 g5BRtification of JAM-A
proteifikacisiogicainsdinmre rd/ibrosurigtitsly for therditions for a host cell
diagnngis ok diseases:associated with an abnormal

expressign with, this profein, sych as cancss %vs"‘{ﬂ%ﬁ%ﬁhﬁ@%mms thus

20methad comprises the following steps: fép acing the

BTS?S&‘?Q&PE&H‘?&I@%Eéﬁﬁt%&t%ﬁi?f%%ﬂﬁﬁﬁ‘é‘ﬂ&f% cording to
the inviéntionsformaddetived edmpoubd oreftinetiona use in methods for the

fragment of sameinant h}lﬂﬁﬁm&sﬁa&iﬂ@éh@ the iﬂvcnhon Methods for the
%1@;!93{‘ o?nyp %qu' ?)%legi(cp Q§ %g)IYOfotri{pegwemlgﬂ i reco?lblnam form,

present invention also comprises the kits or accessories

i a‘é‘%r‘ﬁ’i‘fjpléﬁ%tnﬁf’lé‘ﬁ%?dé Miethdd 85 HESEALEl (rgpformed by & vector
detedtiadp the expressiorebé eogenediomecregimnaliantion. Preferably, a cell
pReWIePbila:Pabs L ikoman assAiaied QreanismuRkiQbnditions that

tectthn% pcgé%qllgp Htlfngsal% e" 15@ c?rE(ri] r;((:)c%b c|:|1a P gzlissd recombinant
bacteria of associated microor ﬁgrﬁ comprlsma the
ﬂ‘i’HB%lng elements: a)a polyclonal or monoclonal antibody
of the Anvéntidn xB0t)opEt ibnahddt yelleagehtsstbrednstittingpkaryotic or
Ua@dm&iéiw&cﬁaquk%éﬁah%mU@Qdﬁg@ﬁJ f&%}HO{I@ 111%@0'[](16 sequences of

8)(:0 nv n 101|1y fhd?? chsc t,s.re]:gtc :%I\{ema lsyge g ntl enoaz'gté)?%u caryotic system, An
complexes p uce by the |mmunolo ical reactio

Aed%n‘t&@éiﬁ%lﬁf’ tiie FHTBETieS B fanttibnal %F&‘geﬁfénfsnofh‘—‘ﬁ be used
shdmenganshefmobibzetannasappobipnotablia proteiftreted. Indeed, the
iR £ARe Such-REotaim ChIR isian obiRel.of ANEIRVERNQ Gy the fact that
Advantageqtusl% the r?tetln Chlp §,can b be useg1 in the kltds

CEasSEries Te Ui 3 0 Gt TR aharSr GUshifgiffg e host cells.

JAM A“*]@rméfwnﬁdésmérbfgféﬁ%ﬁw{edlw bitiosEbEYsthtegral synthesis.
that dhe tetd biglegicalsame trelgtesonereinvtarBampleson skilied in
taken f&%;%lb‘(ﬁ@& %gacﬂma(zngmxsblgeﬁ,du%%%gmgggaeachnlqgcs (see

or ot er samples taken from 10a mammal, notably man) or
B SarpiE fikefy 10 EontIl Bnaéeﬁé?ﬂdﬁ\w?lﬁ%“ﬁro%‘fh"fs - Company,
Backfadmple’of edllsr pransferifedir isbeiee. by c®digsation of fragments
wwﬁjoadlye@roadfumﬂanajnfrca@mnmi SRIIes 6BERE U3 tRemical synthesis
ggﬁ@aﬂib%owmﬂﬂl %) %&ﬁ%u;%gﬂp?lsgn%ncj{@&d%elQlao comprised in
order to obtain a defectable and/or quantifiable signal

Th&T98eled antibodies of the invention, or the functional
or fragments of same, include, for example, antibody
conjugates (immunoconjugates), which can be combined,
for example, with enzymes such as peroxidase, alkaline
phosphatase, a-Dgalactosidase, glucose oxidase, glucose
amylase, carbonic anhydrase, acetyl-cholinesterase,
lysozymc, malate debydrogenase or glucose-6 phosphate

AAalwwriAdAvrac~nAarmacsAa DN Av v A ;mansnlacsiilAa ctialh A~ it



5 iodineln. Existing methods known to a person skilled in
the art for binding radioisotopes with antibodies, either

WO Zg(ijg%%%or via a chelating agent such as the EDTA or DTPA
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: . PCT/EP2007/662760
mentioned above, can be used for as diagnostic e

radioisotopes. Thus should be 12.5 mentioned labeling with

[1 ]Na by the ehloramine-T technique [Hunter W.M. and

Greenwood F.C. (1 962) Nature 194:495]; labeling with
technétivm8®miias deseribeddly-dQCrackiortetiaba(WSements of same,

m%%%é"&q’a%gg))))o ﬁ}p(ﬁ%@é’ \F Br:‘r B@bl%]g%%%'sgecglﬂ%scd in the present
Iﬂgngt%/énch (US patent 4,479,930). The invention also

relates’to the use of an antibody according to the invention

for the’gtepraticti biatBrugifor the wpeeifiecvrrgetiFlgoftaan antibody as
campedasthatis.biclegipally: active danardeglis: of specifically binding to
SRERSING Qe %%ﬁ&@%@@s}%ﬁ&%@‘op&ﬂ%wé 3'15 AF@E&%&H}/ inhibiting the

sense of the present description, a "biologically active

EBRIBBIRE® ERRY RomBdUREEpable of modulating,
notabKriskibiting 2 celelambedivityt. Notabisngrowdhtes to an antibody, or its
pealife@tign.iiapseription angrgeneHianslatians anithe tat is bispecific
llg\{gé’]yque "1‘!89 1{ %L%E%EQ a.a Qégnglﬁ%‘[gl% n&%tlt}(% 5%%%8@% '}wéth any receptor

composed of an antibody according to the invention, .
fﬁﬁ%?ﬁﬂ??dPﬁ‘&&?YéﬁP%F@éﬁf@%%ﬁé%ﬁw foufatted Y hGtbIy ECF. EGER,
taflid hbElRdnandGis UdEinftiadicalrimiag)imgzriotabiCRarth@xXCR2.
detectiopeficancerielatasbiothe eallular eXREessIQNMs of a bispecific

NS 'E}%gpa%eds %%rlnq];‘gAaMé&n%r%gt%P ‘that q;%gz’%éﬂ}éae xn E‘Iu Dtsatlﬁé) binding of EGF
relates to a composition as a combination p OCPUC or to an

AR AR B RG SE B st st Aateonsreedy inhibiting the
tiresiny éntiprictisedod sadl BGrRrefexaldhy said cempositieiirred aspect of
g@ anc@ilm,n@;ti@ég&agg%hgc{sﬁi?nggﬁ}m&efﬁgm be monoclonal. untibody
Su nte n excipien ceutica

R L R A M BTG

vehicl@*RidaRdoa cERPO IRBOEPE e dHIMENSR iording to the invention
coniprouind siseriéring isophanhacaulicak cempositanghatcally inhibiting
deasial cause:SeagnaarniFRactions.and thatk fAb&XaMN Ganibiting the

facilitates administration of the active compounds, .~
R R LR SRl St enaea  he Dty s s
fAdrEASEs & 50 S6te Bifty 1 SeTitoreardnmprovépds 405 or 2C4 or from
storage. St eltipliamaceutital gartiars.are well-known and

will be\adapigdPy apersansiiled iR the:athaGeoring {9 we invention

the‘.ngtli_fe band tpe administration route of thé active ~
%oonf,hsbsb% i LsPeriig eaai.lb%l:?,’ and ﬁ?%‘?é?ﬁ%ﬁ/f?ﬁ‘&%%?ﬂﬁ wﬁﬁaglly inhibiting
il etae nafn fstested byesyste rffidato (HE P otéblyblycMET  receptor and/or
iptcaienousibintipmusesay inttadearmads intiaparitenesh:.
SUbC%Q{H?QhE 8ré)@1.[[11%9l&gb(l\éll%&tprt.ﬁgeirﬁpolydfagcording to the invention

com osgtlon, composed of the antibody according to the S
TRV B WHPB & K iiRRSte PR SAPEEVETAIaEE drgphaesg fically inhibiting
Bejeeiify overtintd b3 Tdirfadinivistratiotoronte§cdbsingpiting the tyrosine
isshedulesand wptinal igaleniadorms canhe dpterningdnd antiGF-1R
according to the criteria generally taken into account when
establishing a treatment suited to a patient such as, for

example, the patient's age or body weight, the seriousness

of his general state, his tolerance for the treatment and the

~irdA AFEAAYe Avmlariarmeansad 1N0Thiie +hA tvvrAarmtiarm ralataAacs +4



wo z{ﬁ,gdggggnd igHJ2*01 (SEQ ID No. 45) for the J regjon

10

20

lines selected, namely IGFIV1S135*01 (SEQ ID No. 43) for
the V region, IgHD- 38 ST4*01 (SEQ ID No. 44) for the D
Figures 6A, 6B and 6C represent the respective allngm/rir%Pe20 goszren
of the V (figure 6A), D (figure 6B) apd J (figure 6C) regions
of the murine 6F4 antibody and the human cell 5lines
selected, namely IGHV1-(41 (SEQ ID No. 46) for the V
regioa;id6 P 10k Sk dbhNendboyfordhe Boregiorsanding humanized

\Gaid 4y Qidl%'%@)é@cﬂ\lg A8hionihe ) E‘%ngquphcalli:c)llg W8 €3/059951), from

ntst protein sequen eo hain of the
é%%??ﬁ mb m e eetyehfc% 0t Ceureg5 ezc Ve RABAT Gngl 8- from the

INHST- H&ﬁ%éﬁ’ﬁ*@ %’gféﬁﬂérrﬁ%w@e&@skmfafﬁ‘ér%nﬁ@mégéwv 2005/281812)
ﬂn@rﬁimaﬁha{mﬂe dmmuaepurificadion ohekhdQantigen4-5).243-252)

from HTr2Rcel membrangs, ARalyses, O3 fhctions 2y.550-536)
coIIecE SDS-PAGE el?ctro phoresis (figure 8A) an

ed by
westernSBYOFifﬁﬂ‘Pé g)Ba) % E?@%%lﬂ}%ﬁ’ de WEHOC‘Y Of)ﬁ]ﬁd}légltlon consists
%éﬁ@eg@cmlé@@ﬁ! ai éﬁ‘é]’g@t@ by-SDERAGEable of interacting with any

electiopbgresisthiguei Ay andnastan: blath(fig liﬁﬁ}&B])ermg, examples,
W@#‘Q"%@edﬁﬁwt&fﬂo&% B%Mk‘?%ﬂ&&% Gfld@}p LEGLWEIR he cxcr

Eﬁerformed and anal yzed under reducing and
Sﬁniﬂé‘&ﬁéﬁﬁﬁpg’é}faﬁé‘/n%“h as ERubé 10 ﬂents an
analy<isbynikleDieT ORnfrassrs peofrodfetnyibfdhe mikture a rituximab,

of peptidns extiaciedaftentriyplie nyeuRlYSiS: as cenfIGWRS dr lintuzumab,
Lpile%q}dnﬁboggss Is%tc tiyc]:ela gggzlzgrgagilrﬁr&]gg? al g%t%:ae such as alemtuzumab;

identified by western blot (non-reducing con |t|ons

PRI Sy B £ D GURRITTR TAAT A aNENhURUCTP2! or 16
dnivdepolyblonalantibodyi (e 1 4BpoR0Figuie 42 SHewsra TNT-1;

Ehm@@'i@[%ﬁéthﬁE$éﬂﬂh@gﬁg% Ry m@cmﬂlbﬁ\MfA 8 antibodies such as
R%&WA The gﬂ%ntltlteg 9 eg OSIEed fOI‘ eaCh RrOtellg(faLeaﬂtlbodles such as

ng, 25 ng an ﬁé fgure 13T re résenits
gé%\é‘"’drg’rrar‘ri‘%"%t'&} dfte ?%lﬁlﬁ’t}éiéhéﬁ infektitn fakpte antHLA-DR
anibudjeofsthle BRgodintibac yraiCTOA N antinoiBS«BPb 0fieX om0, antiPSMA

musineJAM] Fapreiein, (Flpyg.cell #b, botiomsgrap) a0gh. antiLewis v

on.murine Jf\MI teln Flow cell #2, t raph 25W|t
antipogies . ?.s é gx%ocn&s dm ?s 5u 51405 and
a dissociation time a ; ttes and a flow'rate

0 P (@MA@%1}AM&dF%SBM%TMIWMhar§BﬁE ﬁﬁmb-
(Fe2))he bLikigtfte 34 rdprepedtsustnsosgramBbuabtaiieshd generation of
wmaongl@ﬂ@&gé@ HeRER: (562 e LIMERZECIHBRIER in the same

C fltted gmuir A+B bindin d l.
ARG B (AL ) B a1 1-419). Thss

%wam(ﬁ@%ﬂ"obeméwaz@susemwwn@dt& eenzasns relative to their
B8 106 silly cAra@ctgiabaldititng) mrded LRkl K2eOuBb3u the surface of

LF J{Q{Hrgbﬂé J!JH?H%’Q%%@%Q%@E&%Q Vdﬁén%@éh%e@l: és (G ezmlc MI] et al.,
a9r§t|bod}/ ina xenoggraft model of MCF-7 cells in the S

lide mBHEETH ﬁi"*&&ﬁ&éa&%&&&@ﬁ dy ‘i Jsé*f?a’ﬁ’te 377-382) or
$ﬁﬁwﬁbm%iéd3fé$ﬁp(@@r@oﬁéélB@awwlbld?g@tRN@%h%oréﬂéaﬂl‘m Suresh
Hiase:01250sHgleabseniwice, per - weeksThe G 4.amibadyy, by genetic
is an antibody of the same isotype (IgG1), non-relevant
with respect to the activity measured. Figure 16
illustrates JAM-A protein expression recognized by Mab
6F4 on the 5surface of various tumor lines. Figure 17

[Py +~ +thhA cAarIIAarras ~fF A imrmacamrmi=~dA A VA7l AAarmaasi;ms
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Figure 20 illustrates the in vivo inhibition of tumor cell
proliferation induced by the 6F4 MADb. 23Figure 21

Figure 22 represents curves of the Compé’r%%)m?mm
6F4 and its F(ab')2 fragment on t@% NICE-7 in vivo model.
Figure 23 illustrates the comparison of normal versus
tumoral expression of JAM-A on thyroid tissues. 25Figure
2eillustratesithe:companision iofraaivhakyessidsHtimaiabrization and thus
SXRERISIQN Qﬁi%wlcﬁ g@ lH@gntﬁli‘%%BI)E%'ougm EMH‘E%E@? ef al., 1998, Nature
|Eu%§rgt %'gwei %&) parison of normal versus tumoral
exp resS|on of AM A on Breast tissues. Figure 26
repres@ﬁtﬁ BUIPGR 84 It bRt  th &ci Rory eretivity ol G IR . drispecific Fab'2,
A431r83apidernmoidcpranonma, xenagsail indndce-miseedd: antibody in

%Jﬂ%%slluag@@@ Haqn%tfc%@tr&f dhg %@m&%&g&/@mr al., 2000, Mol.
non speC|f|c gﬁﬁfrohferatlon induced with P

SRtgeh pre i proBES4ERHT BhPERATER Rt 2o ve-
mdepéﬁd@ﬁt‘i@@né}rsdﬂ cconpigure@@itustztes the effecpofiuction and
e kd-a61ib0dYigRAc ROMLSPesienslypopr elferadioBon of two specific
Iﬁ@ﬂ&ggs V\ﬁxtp 1P tﬂ@f %E'c(it %f%ﬂa& &e&ﬁg&? gﬂ BaE'% pl@ar%age of reducing the

Second experiment with 2 independent donors,

ﬁ@dﬂﬂfgfr%lﬁ%“t% B?ﬁ?%qefkﬁgbﬁceﬁgﬁolﬁ%‘ﬁif@ ARiPR H@?‘rﬁaﬁ possible to
donors. Resultslarmerpectedradimeanibodels and, consequently, possible
kigtire 30 represents the serotonine release on 10 human

normallu%ojr;]g{:rrcg en%’l l&a ]élcl)ta gte the i \ee%t ed g e fic dn?gody 18 a bivalent
Figure 31 represents the alignment o t e é j domain

AnaTELS* P ermline gene (SEQ ID No. 49).
EXAMRIESHT . 5ExamplentivGeneratiorhofatiibo8f 4escribed above, or its

aaii,ta@dmnpoum@@eﬁ@r@;ﬁlt@%ma%m@rmlgmgl antibody
(Mab)TBALB re |mmu ized using 5x106. MC

cells from ATEE K??e?eﬁf hal o%%?‘i%“‘é% SRESPIES” Comjmmg as an
loj= Wé’é@i@’fée%%ﬁﬁ|9?ﬁ15ﬁ%@%ﬂﬁfaﬁﬁlﬂééﬁa?élfﬁ§éwwnh or one of its
BpRAO-Aghrbuniseio magelds usingnthetgahbiigues eldssigadlyupplemented
descrbed-by.kehlepanthMilsigin . khg.s1uRgratants of 2

Othe hxbrldoma(;s %ﬂsmtg from th fustlot were then o relates ¢
screehed Tor fuclional Activive Aaman T SHRIGHSH & fig refates to @
phejfiretatio &Pwmceﬂsi@w%.abovaFéad&mgng@r@erﬁh@qast a second
MG@Emérceliparnel culitice dinRchwelcpdivte dishes:atRxE0dly inhibiting
ﬁﬁ”&%ﬁ L'[JuJaQQ &t%;PEWJEE&Q&@@a&H%Q'%@ YthQuetae o men, omer,

lé ;r)ates are incubated for 24 hours at 37C

urider an a mo’s0 KOV BF SO ESS RREPSY FSisoshPRrsoB skilled in the
i%ﬁel%aﬁ%ﬂﬁéﬂaﬁﬁcﬁﬁwmb’fféi@m‘a@tt@ﬂb@lééﬁémdéanawnd can be sclected
addedte eathhivell . lieskast Hing@nithesplaterssaseswedET, VEGFR,
fﬁﬁdﬁ -gontals; - dhies wgétﬁ,ggﬁﬁaggelgmmg%?ycé%hgés capable of

bridoma supernatant that is non-relevant with respect
7 ‘%%ﬁéé%’v.egf"é‘fﬁaﬁf Y th i BOMGE ] e andor inducive
wiitlire Metitscds thairusedfordie fusedreetrThese
wells will be 30used to calibrate the impact of inactive
supernatant on the incorporation of tritiated thymidine;
three wells will receive 50 ul of hybridoma culture medium.



41 After roughly 52 hours of culture, each well is
supplemented by 0.25 pEi of [3Mthymidine and incubated
in for 20 hours at 37'C. The incorporation of

..aga
“mﬂ% {thYnidine in the DNA, indicating cell proliferatiGfi’/f& 207062760
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quantified by measuring liquid smqgllatlon Background

noise and thresholds arc determinéd for each plate as a

5fimction of the control wells containing the medium alone

and thechotirelevant hybridomasstipeinaifite mvddyothis$he composition
methad, 43.0yhEdamas searaling.antbedies INhBIRGINE, parated or

%row h.of MCF-7 cells were selected after a first screening

V8T SrHEd' A5 BHABIHEE HAY WERK O HEH -84 aefi roceptors such
gﬁ*éﬁﬁﬁ%rﬁ@ﬁ@e#’éﬁﬁﬁa%@w Bdrifigpheliferation tests

performesbiid feltevwing.ihaiexpansiamand claning @fith@nase activity of

hybridomas.. only.the, hybridomas pernatant @a

ompYLSing  derve

>20% inhibiting activity on the pro gl\(\ée?atlon of MCF-7 cells
WSS AT t%déﬂa dﬁﬁ@felaﬁpﬁ&w@e%ﬁ*p?wég@mm Such
oniyione clote provedwo avertireretuirediptoperties; thecribed in the
G%QEEQaﬁ%E%aWW@J&dBﬂOW of humganization by

CDR- %I%fgnlgc {)g&e rlabl jon heI ht chain.of the
6F4 antibody (6 ? 1m ompa s%rt:ilg mg)'g j(\}zﬁsts et composition

ruciestibe séﬁﬁ%n‘if@%?t’ﬁdaﬂ(n’éw?ﬁﬁﬂ%’éll fing! seifitices product for
Amdtprelimenystepdnshdmhanizationobit GBR:grafting, the

6F4 Vignugiaetide %Qsa%@nq%ir)ﬁiﬁ”ﬂsW@@rPQ:@@@t‘ﬁ@o\Mmunds of the
Il of the murine cell line §e&uencfes present in the IMGT

Cemgots)igﬁ ﬁmp r}ﬁef%%ﬂng httn: ?/mrllgt cines fr)
RegionSA 4t Yot %&S@@éﬂ‘ﬁﬁ@hﬁ\ih‘?@f@%@ﬁ\ﬁeﬁd@m compounds of
tentityot98. 565t fod theidiredivmardk00% for the J

reglon M%%é@%@fiﬁgmt%&)@%y%%'Qﬁ@é&%ﬂgf%ﬁ%ﬁ@c@pwnd& of the
EMaB nomen at QetA%%3593? and IGKJ1*01

@E@ FBING A0TIEE ﬁ/i BE homencidture: voo777).

Consuﬁ@“r?ﬁébthé@ecﬂé}@ﬁfiﬂ%éﬁe@ﬁwgés,ﬁw Watecidetidwably increases

usecthe thd\ifsequencaditectiyrds, tnd hesgaligBmentsthe antibody of

%e]ﬁ%%%t&qaméw%%c@@@@ YaleRIQR ARG of 2 cytoroxic

ZBfor the J regon 30b) Comparison of the nucleotide

enh éﬁ%% 96 S\)f% snt &%ﬁ\i(ﬁtélg\l Hﬂﬁ)utrlﬁcédnbé élﬁfﬁ%«osmon of the inveniion
scéﬁ%éﬁé@épwélmwwzn@w&@mww@ﬂwmelmgrcdwnt. thus
oerto jdesitibydhe best hemnaneanaidatentosppearance of side effects, in
1(:%9 aﬂgxrarﬁnn&fgg FQ@%&QQU’% ﬂml{ﬂ&&l@é{]ngﬁhg}mposmon makes it

reatest ossible identity with 6F4 VL was sou For this
R AR o GLATRE ST GUEC BRI wa

comparedapdthicathofatter namavcaliiteisegerdhoes presdritnce which,
irmihe IMETidatabasepHBegensY AeEnds Al WIRARHRKONR cancer in the

;;aei&ltne&aw%fasign@ﬂﬁ%wﬂho% sgayen edeelﬂéi% of. 8%k§§1ng agents,
r the V region, namely IGKV1-33*01 (SEQ ID

NI RUier A NRSA5E) aPPHe, SA9R for N —
fogionisaamehci@GrHs0LH{SEID MNordRgBEVEBIL mmunomodulators.
nomenclature: J00242). Cell lines IGKV1-3301 for

the V region and IGKJI*01 for the J region were 10thus

selected as human receptor sequences for mouse 6F4 VL

CDRs. These alignments are presented in figure 3A for

the V region and in figure 3B for the J region. c)

Llirrvanimmi=~r viarmrmAame ~fF 2 A2 \/1 Tl FAllATAIIv AN ~FAAIN 1A

Z?‘ural agenis,
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Residue 33 (lle) takes part in CDR1 anchoring according to
IMGT and is part of CDR1 according to Kabat. Residue
glabsﬁg takes part in CDR2 anchoring according tgcl ME%ZT(}OWG(Z'/({}
es part in the VH/VL interface and belongs to the ’
Vernier zone. 30Residue 53 (Thr) t@kes part in CDR2

anchoring according to IMGT and’is pan of CDR2

according to Kabat. 43 Initially, three changes in the
scaffokhegions. ofdGiMAB3*%0d and 1GKITOL, will B page devoted 1o
% &QrdTP&;ﬁ@dqlaadﬁgﬁég’gﬁh%eﬁé?nﬁ‘?&b%y%%ﬂ%gh@!h%gntymmmc he

T.nomenclature). It Should be understood, of course
t %‘L?ﬁé CRBRPERTE AAH RS TR StidfetPTHASH Sty spin os proforred
égerotlierdnd also in various combinations. The aim is to
have avatiable-altpossifle Smutants.inorderdoesttiamily with or can

%ﬂ?ﬁ% %@%ﬁéﬂﬁe”{%‘&%&%@ﬁ‘} hﬁ\?cl@{ce déYed tBﬁz?)eﬁsvt{HSé a cell, Exampies

binding properties. ELISA/Biacore bin ts wi

Bérf%s%éls‘%ﬁ%&%%tamude ﬂﬁa%?auwtn&yév@lﬁa @ccﬁlerefhamlnc
nelarCDR! andoisd ashiresuleberdriticatfor aihtaining.  disodium

@}ﬁq{m{ma&%lﬁh@%@ %%&MB&H& LELap @&%ﬁﬂ@cﬁ%@ﬂmda aitretamine,

1 qg fﬁgﬁtlcw }{j ;hlst{esm%e s geyto teractv\{l 0
residuies 69-70 within t%énvler‘r’lﬁéxﬁlzdnémt %C?sor Ay o imines such as

ohghtlyEpresetEn ifhupiafves bmtrgswebf epRis comusine

acgoeehrigetdoiCabatne or Iddtinoughikebidiien 89 (AdgAT bijuSain reosulfan or

th@ry@rmewm&mghtfaugd@m@ﬁhét%k%%ﬁa IDGIRL Such a5 cisplatine,
ano dlgal srtrgr%tuge this residue is always Thr in the human

\/YL PRI ?‘?resndue 71 (Tyr/Phe) directly takes part in

CDRY’ %M@ﬁ?stfﬁf&ﬁr@ it ivstemiaticalRFiPhedrithgod/or cellular

hurdahsWiby iI5Gécondlyh ecraodificatisngoidesidiesss(Add). Fxamples of

infanthraan be gongidered bhisfesidugalthouah outsid8 igine,  s-

f CDRs ace ording to | GT beI stp CDR2 accordln to

% cbO(%eoxyun d%é{acad ara c‘fgz’[l O{ﬁ)ﬁlgna @’5108 0| &l‘dbin()‘aldé 6-
B@fﬁ%@ﬂé‘]‘&"écré%ﬁﬁés%@lﬂﬁﬁﬂﬂ% @M@Tcﬁm@ﬁ@wﬂé%ﬁ)mﬂmé azacytidine,
baciebic elsddiitsi derof dfercbiR sndefimed:IMGT, are
ZOIHCMQQQUHJO{J']QH%QRS q@&nqg pBéM%d that3§§ \%lﬁ%f inhibit the

Asn R1 according to Kabat and takes
Tjei;w }%&%ﬁ%ﬁé)&gogﬂléhEéa%féﬁBW%?ﬁg{Hgm antibiotics include
Ferevifiin stsitecniibie. stiéwigkaprestmiaiion ofdaiammarniactinomycin,

Restdueiby(Ei/eiunis par:af, ORR2accrgingte-dcabat
and al%t@%@&%ﬁ@s”“p?é&?tﬁllﬂu!nir&éﬁcﬂ?e§§0§&§§c Al cycle and mitosis.

mutation also remains relevant in s he stron

B S BLE N B S G i AT R, é@%é%é’ﬁﬂléﬂ‘%&?&@éimmc
thesbés thirdebivitiratioiessodld béntesideldnde pehdentiybbstine. vineristine,
valQus senmbiRatinnSre4dko capﬂu)e@@ﬂﬂﬁ&ﬂﬁ@ﬂzi@fsme 6F4 VII

nucmo@%é{ﬁﬂ%ﬁﬂg%ﬁ atlt KQ%XY@%&QQ 1tc|rsme ate, G%b%tances that inhibit

sequences As a preliminary step in humanlzatlo y
@ﬁﬁ“@‘?&fﬂ?}f@”tﬁ@ SEFIA (efettRie- BogEhcu dhittdng tiacrases [ and
Borpared witkuelll ohthemurindecéll Eneisetuendesamptothecine and its
present in the IMGT data bank (Internet address:
hitp:Pirngt.cines.fr). Regions V, D and J of murine cell

lines having a sequence identity of 99.30% for the V region

(IGHV 1 S1351101; SEQ ID No. 43; EMBL nomenclature:
AF304556), of 80% for the D region (IgHD-ST4*01; SEQ ID

NlAa AA TAMMDI o vrvAarmdacsimAalatiivras RADODYDANAD AanrmvA AF 1NNDOL €A A



20 VH was compared with all of the human cell line
sequences present in the IMGT data base.
Human- orlgln germlines were identified having an
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sequence identity of 75.34% for the V region

(IGHV1-11*(111; SEQ ID No. 46; EMBL nomenclature:

Z1230.5), of 71.42% for the D region (IGHD1-1*01; SEQ ID

No. 47; EMBL nomenclature: 25X97051) and of 87.51% for
tieidiegioncl GH:40kn SEQHIR N fd8pbBlerase 11, eioposide, etiposide

nomsRclatre:;1QRS6).  For each of the regions V. D
and J, the germlnal lines above were selected and

rearranrdeﬁ BRRIEEH gy drue. conigund, ShiSARRR Atdagpe hat inhibits the
presentédin fgererercior tenyaegiomfiguires6Bs forctints. without being
mnﬁggiﬁ}ﬁ)&ﬁldﬂi@iﬂf&t@@ farihesd Eﬁﬁiﬁﬁheﬁ) H&Hﬁﬂmlﬁdlmnaqtat CGSs-
vegsionsaf REANE 481 -3, The.fellowing. §1}§£’9 n m&domme CDC 501,

humanlzatlongrocess COﬂSIStS Of omnin ﬁet er t

* 1 5| iqli @Tlgﬁmﬂt 3‘&“‘@1 l|ﬁ,|eSL666€s interferon-aipha,
FAHIBHEES ianmdethén DiRIG tegnsusaBRAai. CDRS to

the scaztf@isi;tr@gi@r@ ofdhese samaigerniines. Jﬁﬁ@tﬁ% @kt decreases,
m?ag}rgzc%sf 5 1&9'%% rnrggtgo%l ){tal?‘rﬁhrﬂ-go ?1391 giglns are tamoxifene,

regions wil e particularly usefu e choice o

(SHSE e iitiEe folpHas e BACH(TSE tREV Y plaFdere cxemestne.

either ihmrairtaming thedmede culelsnihieefdime asicnBdtance that reduces,

sﬁ&u@m@s (Ganapicakstrycture s @Qﬁ%%ﬁﬁﬁ%ﬂ&%@g@@@ﬁémae flutamide,
tﬁx z%){dtl:n %104 rt]a(']ntlae ag] tl S I the Scaﬁ()lx'((j)r1r<:e ga!lgezate afcnastené(: and

erence between motise &?Ilfi %) “human
@esitidnero1, IGHD1- 1*01 and IGHJ4*01) nucleotides will
be exammedwenzoarefuthpstOfeorhmerendiasityciimthee system. Examples

tqﬂ@wmmmuﬁ@ﬂ?s piesentsitheSFAVHseauense Witheseukin, ocT-43,
f nce 10. KABAT a]nq IM(}T classmcatlons

111 dl 0OX 0T 1n3e Kine-<Z, fUmor Necros:s ot ]5 5
e case wi ]h thé g te ain, four reSidues tﬁ ‘ o
Pé‘?ﬁaﬁwmfﬁa%@am@f@f%mﬁ@a.Iﬁéywzﬁfﬁ@)r@tpww pidotimod,

Yeendier:zo ngranditalee sopairtinr € RRIBcinu et iR e Sitdk € fluorouracil.
35 (TW& tﬁ['ﬁ%&* REE: m %{JQIRJH%QQQQ Efﬂ&@&%@lﬁ’ lflgg:rtgj J:{M ﬁIﬂual published
S par HFIO\I‘L Rl accor |nfggto Kabat also takf?s part in
e VHRNT ThtEFScE SA élr%élt%’%t FS@ Rédifte'By Therapeutic
Cryr) ek as! fart it O DR aNENoMHEF deco rdifhg te e P fgncer, TEC and
part efition, DR aegetifing to Kabat, is also part of the
VemIQE 4 ﬁi&pdq}a!§9féﬁ‘5? &%gﬂt{@rhhQd%ocynﬂ%lmtglffﬁgqﬂvcnﬁon as a

Residue g ) takes part in CDR2 anchorlng accor
f8“ff€/|’@tf"“|£‘ B% of ‘t‘iﬁﬁ”z‘%&%&%&lﬁd% %&B‘B‘f"a%ﬁ”fék&%%ﬁcmm“y o
idsatiyedafr interfadiéncously first humanized version will be

able tmingluceiiReemutatonsdahsiesitidesbsBidnaneh 8osterized in that

respectively. IMGT classification)- gaThese dmﬁg m%lr%%r stabilizers,

are located in CDR2 according to Kabat and take part in
BRI PR AR ST AT VRSHTAM) is not

directh imnslidatédiinenbigénerécognition ltstotatatigmeand the antibody
tbusdhg considerediiResidue 62 (ele{GlY) aNchraSIAUE BBvcen the two
(Lys/Gin). 30Secondly, two additional changes will be

evaluated. The two changes relate to residues 48 and 74

(IMGT nomenclature) 46 Residue 48 (lle/Met),

belonging to the scaffold region, takes part in the VHNL

vt A rfEa A~ DAacidAiiAsa 74 71 vialThherl 1o iavd A~fF +lhAa A\ 7ArimiAr

S was .
u as tasonermine, or



For summary purpose only, tables 4 and 5 below list the
cell lines used as well 13as respectively, their amino acid
Wwo and{}nucleotide sequence numbers. WO
B00871082063PCT/EP2007/062760 47 Table 4
GERMLINES (EMBL.) SEQ ID No 7IGKV19-93*01
(AJ235935) 39 1GIC 1 *01 (V007'}7) 40 IGKV1-33*01
(M64856) 41 IGKJ1*01 (J00242) 42 IGHVI S| 35*01

(AR304556) ¥di) @idDxSThd Ok @H28243) 4 MG HIA L ycol or the amino

%%Q7Jpﬁl%§olﬁkﬁé@5cﬁgﬂm(tz l’gt’i‘; gﬁ))t%@l(! %@‘1@9‘ _e;cﬂge’l'deri vatives, into which
X97051) 47 IGHJ4*01 0062561) 48 IGHV 1-03*01
%}%é‘?fﬁf@)‘ﬁ@%“ﬂl gu%ctlons capabie of reacting with said antibody, can be used.

PCT/EP2007/062760

These binding techniques are well-known to a person skilled in the art and will not be
5 discussed in more detail in the present deseription.

Gther EGFR inhibiters include, without being limiting, monoclonal antibodies
€225 and antiEGFR 22Mab (ImClone Systems Incorporated), ABX-EGF (Abgenix/Cell
Genesys}), EMD-7200 (Merck KgaA) or compounds ZD-1834, ZD-1838 and ZD-1839
{AstraZeneca), PKI-166 (Novartis), PKI-166/CGP-75166 (Novartis), PTK 787

10 (Novartis), CP 701 (Cephalon), flunomide (Pbarmacia/Sugen), CI-1033 (Warner
Lambert Parke Davis), CI-1633/PD 183, 805 (Wamer Lambert Parke Davis), CL-387,
785 (Wyeth-Ayerst), BBR-1611 (Bocehringer Mannheim GMBH/Roche), Naamidine A
{Bristol-board Myers Squibb), RC-3940-11 (Pharmacia), BIBX-1382 (Boehringer
Ingelheim), OLX-103 {(Merck & Co), VRCTC-310 (Ventech Research), EGF fusion
15  toxin (Seragen Inc.)), DAB-389 (Seragen/Lilgand), ZM-252808 (Imperial Cancer
Research Fund), RG-50864 (INSERM), LFM-A12 (Parker Hughes Center Cancer),
WHI-P97 (Parker Hughes Center Cancer), GW-282974 (Glaxo), KT-8391 (Kyowa
Hakko) or the “EGIR vaccine” (York Medical/Centro of Immunologia Molecular).
Another aspect of the invention relates to a composition characterized in that at
20 least one of said antibodics, or of the derived compounds or functional fragments of
same, is conjugated with a cellular toxin and/or a radioisotope.

Preferably, said toxin or said radioisotope is capable of preventing the growth or
proliferation of the tumor cell, notably of complelely inactivating said tumor cell.

Also preferably, said toxin is an enterobacteria toxin, notably Pseudomonas

25  exotoxin A,

The radioisotopes preferentially combined with therapeutic antibodies are
radioisotopes  that emit gamma rays, preferentially iodine™', yttrium®™, gold™,
paliadium'®, copper®, bismuth®”” and antimony**’. Radioisotopes that emit alpha and
beta rays can also be used in therapy.

35 “Toxin or radioisotope combined with at least one antibody of the invention , or

a functional fragment of same” refers fo any means that makes it possible to bind said
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GERMLINES (EMBL ref.) SEQ ID No. IGKV19-93*01
(AJ235935) 50 IGKJI*01 (V00777) 51 IGKV1-3301

304556) 54 IGHD-ST4*01 (M23243) 55 IGH.12%g 1T 217062760
(V00770) 56 IGHV1-P-0(Z12305) 57 IGHD 1-11)1
(X97051) 58 IGHJ4*01 (J00256) 59 IGHV1-03*01
(X62109) 60 Example 4: Purification and identification of
tlaeib b4 saidtibaidicanticenttargatal urifi catipripyhotably by covalent binding
iprunoafinityThe.antigen Jﬁ&gﬁwmpﬁtﬁ!ﬁﬁc@&}'&%&%mn g molecule.

purified from a membroﬁne fraction 10 enrlched b HT-29

cells. AREPRBICbiHSALOR iH'S 50 TN FHYA Y Cu(’f‘ng“‘ﬁ‘ii‘r' or non-covalent

- PASEEaHiPig 15 0f HNPNREHC Britem K100 Wad G R, benzoquinone,

mesniirane pieteinsrareincubateddndthe: p&%gﬁl{;ﬁ@&m@'l—dmmopmpyl]
aEdanthadydmmoRilzed on-apanainRe REAISNEHIGNIAL) wcia. -

+4 C under gentle mixin complex formed on

HE BB S IR Jhsete %f%v e é &@%ﬁm%ﬁé EBhEiniIgrere groups,
dafergents incorderty elitninate proteins addorbediolet (UV) rays, most

Ieneaspegificallys Tr@&ﬁﬁé’al&ﬂﬂ@ﬁrﬁbf&fgﬂws(gﬂﬁtﬁﬁgﬁiﬁm@ﬁoplonamldc
P OF. 8,0 11'(|JV| 1GGn & razino-
(?Eﬁb%_? haresgisuppod ﬁnggfg 48,01 Cﬁ)"@ SR -ty

The fractions coll re analyze
SiEXBBIN6ERIE 40% gel, non-reducing conditions) and
westermdtet &fter df dansfer.tootibip dedl dHodsemepmbran@nsist of the use of

(primasy:664 aptibadydsed at 0.5 sig/ml, detection by

ChemIEJmln Seefn («:,821 ga Jr;[o1§c u%Ct H’]ee fc'i% tt'(?rgsdcnved from EDTA

enrichéd In the antigen o interest
{cthylenediaminetetraacetic acid) or DTPA (diethylenetriaminepentaacetic acid) which
were developed fo bind metals, particularly radioactive metals, with immunoglobulins.
Thus, DTPA and its derivatives can be substituted on the carbon chain by various
groups i such a way as to increase the stability and the rigidity of the lgand-metal
complex (Krejcarck ef al., 1977; Brechbiel et al, 1991; Gansow, 1991; US patent
4.831,175).

For example, DTPA (dicthylenetriaminepentaacetic acid) and its derivatives,
which long have been widely used in drug and biology either in its free form or in a
complex with a metal ion, exhibit the remarkable characteristic of forming stable
chelates with metal jons which can be coupled with proteins of therapeutic or diagnostic
mterest, such as antibodies, for the development of radio-imnmuno conjugates for cancer
therapy (Meases ef a/., 1984; Gansow er al., 1990).

Also preferably, said at Ieast one antibody of the invention forming said
conjugate is selected among its functional fragments, notably fragments that have lost
their Fe component, such as scFv fragments,

The present invention also comprises the use of the composition for the

preparation of a drug intended for the prevention or the treatment of cancer.



5 (figures 8A and 8B). The analysis by western blot
confirms the absence of the protein of interest in the
un-selected fractions and washings, and a specific elution

WO St Hiter at acid pH.  The enriched fractions BfEfHge 7062760
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from two purifications were then a f\lyzed by SDS-PAGE
eleetrophoresis (10% gel) and western blot under the

conditions described 10 previously. The antigen
recognﬁzeqhbaéﬂhalﬁaﬁéognimowai& the westersy letdﬁ\ﬁ%@n or a derived
%Q&%ﬁ@ moﬁﬁHléﬁaW%‘%me%f ?6? lé?rr?eé%?if%%?lyilusn{gnizcd, and/or of a

reducing conditions (figures 9A and 9B). ifference in
SPIBTER TCTRE A WEIGRBHIT 5o HStetiipREsp of @ drug for inhibiting the
alestiopghoresisiis ferfotinettimaon-reducingleenditions: of an antibody,
.ld:ﬂﬁlQﬁétbfiﬁrﬁmqﬁ@ﬁ%&mﬂh@ﬂ@%ﬁ%ﬂtﬁgajﬁ&ﬂl?fe%%ﬂﬂ%nized, and/or of
indeed sli wer than that observed in reducin ‘
B e o or g
SDS-PAGERIBEHEHHOI SIS E1095HED AHEpretEihadrde prostate cancer,
staimedwith lealleided-bluewsingea methedidompatibléowitincer, multiple

mass-speciromeati-analysis.(figke, 1) Jihe bang of

interest corresponding to j[hde protein de,tecteq bg western

blot is cuit Gt 20 Using a SCApe afid then de- Sty By s et
IFFEHbERATGH- PR 25 hiRN BSARSRGTD I9e artshaEcs ohuistic cancer.

After retﬂumiqmlxdaTﬁ){alhytaémnrﬂad.maaem in:iet)aamt "c.iﬂ_tim antibody as
el fiydrplysis (QUEEIARAL 346,08 e Protein A USASIN © 1aM-A
gPr%rSQiegqgﬁ 9 _eplljytlc“egzjxme Athat hyd_rqlgzes, proteins )
atthe Lysine and Atginine residub8 it ditis felisias m sald diagnostic
peprdeehsiges Lysine or Arginine residue in the

C-termina) positidndihe paptides:genar aiederrddad@npounds or functional

%WQ&W an @%Qu&l "}‘M%&Q&H‘ uyre &Z{QJ&Q}' Q{{MM r(]11,1a'l}tiﬁca‘fi{m
tk}g Wgence of formllc acid. These are then ldefpostteq on _ ‘
fhe’ MAL BPIEPGEE R AMARITFE WA S HeafROly for the diagnosis of diseases
eaiprided aiib a-Hydrodyeirmamic ddithiBneker. Daltoniesyers, wherein said
andda dheppresenceialifldfs: and then analyzed by

MALDJ;T OF@3@@%%&&@93?L%,%ét&&ozh%cﬁwﬁe{ﬂ antibody sccording o

%alto_nlc,s). he mass spectrum obtained is presente

HGPETE MHE st st toa pRptigel et Sasmsthos ot

analydis is dsaehttdidunitifytheeprotémibyeseargivingiddtancd.
banksTusing:therMascRlaaa Cse NGNS MaliiXiREIBNG8Rksorics for the
f/'}x%len}egtﬁ% l\h@%{l&gﬁ“& anrll(bgc? ?frﬂcrrgigt%c%%’%sthgef:%?&t?(gl t(?f a gene from

roteins of 1human origin, indicate that thre€ proteins have °
g€§1ﬂ?‘f#fbé’?ﬁ@%{“éa(g&‘&sr8r>ﬁ'8‘&‘)f“’i?Wétféﬂl WRIHIre ot detecting and/or
Werm&miudetiondkaghesionmoleculbabype Scorsowddd microorganisms),
Shssprotein tanespendssto the extracellular domain of
the FI_112/JAM-A protein used for structural studies. 2. Fll
recep’%r (Hccl)pnc])g @%%%ﬁé Og%oor%a%ﬁ%%ga% offhe R T
proteil! corr¥j§ttis & tH@BretlrSSrGFrsteificr iriistorfvorable to
ani@8lédiceéepiarsisoforin b (Homo sapiens) Score = 65
This is the precursor of the isofomi b of protein FI1R, with
two deletions of 20 amino acids with respect to isoform a.

The identified protein, by this approach, is thus called F
11R or FI 1 receptor. 15 This is in fact the official

designation of the protein adopted when it was first

AAacAarilhAad Ac A reaamsittAar AF A A AAllAA I AantilaAadAys INLAL, A+



(apparent MW = 35 kDa), as well as the dimeric
recombinant protein JAM-A/Fe (R&D Systems ref.
03-JM, apparent MW -120 kDa). This recognition is
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equwa?ent to that of a commercial anti-human JAMA g4t /0627¢0
poEyclonal antibody (R&D Systems, ref. API 103) diluted to

1/1000 (figure 11B). 5 Example 5: épecificity of the 6F4

antibody for human JAM-A The specificity of the 6F4

antibody wasgeterminegeby westesrdalotinderdieintibodics complexes

%9&919&@9‘3? tge?%@:%%&*@(?\{?acf igure 12 shows that the 6F4

anti odg Is specific for the human form ofJAM-A 10 since it

recognizEE tFeCreRorBirfaHbYYEtetn FkitoalFepe of same can be
Systémeiehn 4 308-<3MytUT recdgnizes. Heithermthetbinrianis an object of
fermsafiJAM-B and JAM-C (recombinant proteins
hJAM-B/Fc and q A% R&D Systems.r

and 118?3&31:5: Tor th urffﬁne SCRH)%A?\/ICAE ?g%%?% llﬁiﬁccf
&fbﬂiéﬁﬁfwmfweﬂ%% %%témgf?éfinlmvioml sprgple.
Examplen6st Me sisareine nkofethe bifinifyabtihel SF4iantibody to samples
nyxBlAcareksiriace, Rlasmen esananee) ol HNGiplg:: samples taken from

;Jr?tlar;) B{A col ‘? Itpde afrflla%lty i%‘nnsfﬁgi% cé Of tp su% M~A protein (such

sories required

for't e so u ex race

&b%éfﬁ’lﬁjgéﬂl\ﬁnﬁ?”éf@'@‘ﬁ’a&ﬁ@ﬁ‘f)of the antibody and 20
produted imtesymbinaftfosmlifdSatcellsiheardere in the form of an
%@M@J&Q é?&nothgfdae@fmm%ymaf the,Rssogiation . detectable and/or

L@%E'F%]@ /m.$) and the dissociation kinetics (kd) (1/s)

ccordi ie formula Ku=kd/ka (Rich and Myszka, J.
Moi. @ed@%‘%})q@wﬁb? Metsioal el method st £3gments of same,
Indtidement usedsBlAcdrelX anthBlAeyatualiotbBukas), which can be

\S,SH'W ﬁ#@pﬁﬁl@ §W)e@?ﬁg§ﬂ}§1 as l'ykrﬂélf?dmp qgg’%@%hmphambe o--
6F4 a Mtj'bOd 1.3m Human JAM- I-Fc (ref.

0 R Rt 5 A er AR MR . st
e?@flmwwlmmsyé@éméyhs@oaglwmm@e BohoRUaifdny drogenase
buffer MBSWER(EIACBE)H Binding ki o Arineo (BO6ar@)ne. Fluorescent
ﬁﬂgglpﬂ pygﬁlr CM&%%RM& Ql(%&'&%gg?}hy\{g%m ion or functional fragments
2008/062063PCT/EP2007/062760 51 Capturing antibody:

ai qgfnt:‘g 6(:'!9&1 %oﬁwﬁ]g%ﬂcgn Q?)dél]f cixfﬂvi‘m%ﬂ)wmchrome, rhodamine and
(Bidxbtighics) ereen RegeneratiorrbUffER) Glyoiric sH@llifibdeSete. In such
E@ﬁj@@iﬁﬁ&@ﬂdﬁtlﬁﬁ&ﬁg@%%@iﬁ@ﬂﬁ&iw AR RANCHISIONS: of same can be

é}}?e%'f‘r}%&ﬂrﬁnﬁnsiaoé"’pghs%ktﬂ‘?urﬁuﬂrlf?c a|15l4 J?\l?;tzlkc):glg %e bound with

ound'to the extracellular part of the human J

%ﬁ@ﬁ% BulHEt s HA e L e ke ﬁéﬂaﬁ?tﬁé%ﬁfrﬁwélﬁ‘w group such as
protéiphyde. Thbtdatdicindiguretinbdeiitpossible tacid  (EDTA)  or

@ﬁlﬁﬂdlﬁ@@ﬂﬁ%@&ﬁf@% Ridheroidg @ﬂﬂm&%ﬁm thHﬂ%l hgen’ts such as
%AM %ep[% ein Wnderthese ex eriment itions.
R ML SRR S8 nuorsc
BREHOMRSIPrAPid P LYither feptérsyaitigen (divalent
analytitedrnrodet)td xampleinthlie vivnactivitycof: thie!ieFuih as luminol and
abtibedysinithenMGR-Exangeraft ﬂm&ke%n@%g&m,eopFaﬂioactive labels
antibody, unpurified and injected by IP route at a dose of

15 250 1g/mouse, demonstrates that this antibody

significantly inhibits the growth of MCF-7 cells in vivo with

inhibition percentages reaching 56% compared to mice

i eastad andlh DDC i1 ~ 1\ Th A mAarm ralaAavriamts O A
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25 lung cancer), HT29 and Colo 205 (colon cancer) and
BxPC3 (pancreatic cancer). For labeling cells, a range of

oses (10 ug/ml, 5 ug/ml, 1 ug/ml, 0.5 tg/ml, 0.25 ug ;
615 ugiml) was tested. The results presé 1o i A
figure 16 show that the 6F4 antibady recognizes an antigen
significantly expressed on the surface of all cells tested.
The labeling obtained is 30 saturable, which attests to its
specificityinSaturation pfdhe: Sitesdis Obtainathifom@nctivm™™, indium'’

cangentalion,ofl g@{m;hs Of ARUAAG WRIGH-IS SVIHENGE ™, ruthentum
that the,6F4 antip Od}/ affinity for the, JAM-A antigen Is

ﬁnﬁlﬁm%z EXatiple 9. T%‘Hﬁamk%‘ﬂ&‘ﬁ“by B aftii rtheelurium
velhigie régiohrafthe lighienaintolune’ 6ralantibobp(6F4 yitrium™ and
Vedine = "Sumraagy ofthesinimsunogeneticsanalysis PROGCHME for binding

'r%%{%%;f&%%dﬁ%%%P%ﬁh@?%l slop codon and.in frame. o .« e EpTA
unction) identit % (227/279 nt) J- GENE and allele

CRITA TIPS P00 IS FE RS RARGRAG R Ths shvid
WM@TFIUNPG[J@%YB]@E&?WNEWQ_@I oBmibDelaitechdatd onrter W.M. and

@&%@&bmm‘d@ﬁﬂﬁdﬁemﬁf@a}iﬁﬂueﬁ@?aﬁﬁt VeRERAONSs described by
(?\éc?!%%eq f[ eyt B 58% flrbs Cle%@% ag éescrﬁ)cd by Hnatowich

on palus 15 nt o
(US patent 4 479 930

IZim

The invention also relates to the use of an antibody according to the invention
for the preparation of a drug for the specific targeting of a compound that is biologicaily
active toward cells expressing or overexpressing JAM-A protein,

In the sense of the present description, a “biclogically active compound™ is any
compound capabie of modulating, notably inhibiting, cellular activity, notably growth,
proliferation, transcription and gene translation.

The invention also relates to an in vive diagnostic reagent composed of an
antibody according to the invention, or a functional fragment of same, preferably
labeled, notably radiolabeled, and its use in medical imaging, notably for the detection
of cancer related to the cellular expression or overexpression of JAM-A protein.

The invention also relates io a composition as a combination product or t0 an
anti-JAM-A/toxin conjugate or radioisotope, according to the invention, used as drug,

Preferably, said composition as a combination product or said conjugate will be
supplemented by an excipient and/or a pharmaceutical vehicle.

In the present description, “pharmaceutical vehicle” means a compound, or a
combination of compounds, entering a pharmaceutical composition that does not cause
secondary reactions and that, for cxample, facilitates administration of the active
compounds, increases its [ifespan and/or effectiveness in the organism, increases its
solubility in solution or improves its storage. Such pharmaceutical carriers are well-
known and will be adapted by a person skiifed in the art according to the nature and the

adrinistration route of the active compounds selected.
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Score Identity M64856 IGKV1-33*01 922 81,36%
(227/279 nt) 10 M64855 1GKV1D-33*01 922 81,36%

9 nt) X63398 1GKV1-27*01 868 79,21% ( %]7 79
676\%Lésas)|G|<V1-NL1*01 841 78,14% (218/279% ) iz
X72817 1GKV1D-43*01 841 78,1§1§/o (218/279 nt) -

Detailed data for closest human J-gene identification
Closest ]-REGIONSs : Scoreldentity 300242
[0IC1IPG1d4086148% (3248 M)l be administered by systemic route, notably by

intravenous, inframuscular, intradermal, iniraperitoneal, subcutaneous or oral route.
Mote preferably, the composition composed of the entibody according to the invention
will be administered in scveral doses spaced equally over time.

Their administration routes, dosing schedales and opfimal galenic forms can be
determined according fo the criteria generally taken into account when establishing a
treatment svited fo a patient such as, for example, the patient’s age or body weight, the
seriousness of his general state, his tolerance for the treatment and the side effects
experienced.

Thus, the invention refates to the use of an antibody, or one of its functional
fragments, for the preparation of a drug for the specific targeting of a compound that is
bielogically active toward cells expressing or overexpressing JAM-A.

Other characteristics and advantages of the invention appear further in the

description with the examples and figures whose legends are presented below.

FIGURE LEGENDS

Figure 1 shows the respective sequences of the heavy and light chains of the

murine 6F4 antibody. CDRs are underlined and in bold (according to the Kabat
numbering).

Figures 2A and 2B represent the respective alignments of the V {figure 2A) and
I {figure 2B) regions of murine 6F4 antibody and the murine cell lines selected, namely
IGKV19-93*01 (SEQ ID No. 39) for the V region and IGKJI1*01 (SEQ ID No. 40) for
the J region.

Figures 3A and 3B represent the respective alignments of the V (figure 3A) and
I (figure 3B) regions of murine 6F4 antibody and the human cell lines selected, namely
IGKV1-33*01 (SEQ 1D No. 41} for the V region and IGKJF1#01 (SEQ 1D No. 42) for
the § region.

Figure 4 represents the protein sequence of the light chain of the 6F4 antibody
with reference to the respective KABAT and IMGT numbering systems.

Figures SA, 5B and 5C represent the respective alignments of the V (figure 5A),
I} {figure 5B) and J (figure 5C) regions of the murine 6F4 antibody and the murine cell
lines selected, namely JGHVISI35%01 (SEQ ID No. 43) for the V region, IgHD-
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AF103571 101(14*0212281,08% (30/37 nt) 20100242
IGKJ4*0111378,38% (29/37 nt) 270260

49572,97% (27/37 nt) - Identification of critical - 076RTen
residues 25Several criteriae are igyolved in the definition
and ranking of outside CDR critical residues. These include
at least, known participation of the residue in VH/VL
ifitaiece Ein BntigembindingordgoC BR SirUCtOreSHRIAMINGIS) for the
agid.class changes between murinc 53 and human

residues, IocéaAlz tlon f the esidye in the, 3D structure ofa
variabieeg Shiain Gtd S TSRS S S s e e Y thause 6,

Bt BEadA (Homam Higepihef cheseginGikKyaui3gipand the human celt
s anegetmbneV Igena -t ofsthe nw beingsoaiside CRBon, IGHD1-1#01
@tﬁtgmn% Rf Iﬁkeﬁ‘%‘cé%nr%ﬁi%ﬁﬁra%??éﬁ%%}f’%ﬂ‘@g%@\ﬁ%J region.

clte

arameters lead to the identification of 9 m
potentué-fﬂ”e ORFB R FESIER %eqﬁgﬁé%gffﬁﬁh??éfyrégiﬁ&érém 6F4 antibody
atieh K34c 89, A0S PRIBS: 682068 IXBY, R85ang sY8TsOut
of these:@desidues, B ot hen are SHPROSEMSLOINE@WRification of GF4

'5%9 @1}'@&911%@939&{‘%%%?%8&’ ”%Q@%J%'%@H&Q o%&'é& ‘5} SDS-PAGE

umanized form. These are residues 139

A R e
Orespé&ativelyARnAINE Bamino acidswill Beanafysetictrophoresis (figure

miuiaum&mrw{p(rﬁ@u@mm ahian i Geter priash WRRIREHfications (41 and

'%Pﬂ?% bfe aniz :tlhel)écpave to keeg thglr murin
cre CI' LIMed ang ana Uﬂ C Uucin 1 1IGN-T UCll'lg con t]OIlS
origin. '00 ing to the on-involvemerit of the J-region-in

antlge}f:lngﬁd}iHg"ﬁh‘iﬂ‘%t?ﬂc‘tﬂ?ﬁﬁ’éﬂ%f%?‘ r@@%ﬁ‘%“v@ﬁ%"“om“y of the
dedided torudes thexativBdumanib@GikIO1 germline gene.

In the Ed@frlg ned seguenceofdhsr umanizac BF %Ni—pmtcm identified by

gv%s al d nIOCI}—el‘g In1]|1:| grr:;glt]b%s ]';gfzdic ri[Seig(p 919.9 cm(% g@yQP gure 11AY and

acids c an ed acto to their human counterp arts

BUFTRLPENH G ‘éﬁﬁﬁ&l‘é’éidgtﬂ?ﬁ%?lﬁé‘defé}?thelr abllltles to be
humaihized, thedwnmanresiduediginghndicated belowsh8AM-A protein.
§iY uantidos GRFHERROBA:IEHFRINR ACILS thadsamAlM puyrin in

the hquanl%?dr 61!24 \{SH dorpam Zq)lgxam[rptle 0: Fltrst iection (double
version of humanization by EOR Grafting of the varapiamection (double
FEGIONbfher ﬁéawaﬁaﬁd%wwefeﬁﬁsa%ﬁuwév BETAREARN ] Fe protein
{Fumnhiany sfithe dgnyhunoge neticanalyisiz priXcadbeivel #2, top graph)
thHJ %@t&@ﬂgﬁ%‘?&a%@% (({‘?tlﬁm&%ﬁ}%‘ 1?6’\'691&%%?2 /1%%1 (CM4: m-
J n re - identi o f*

%‘% f]éd‘g{{scogscﬁ Atity = %‘f 3% 181(41/47 nt)
CAR@I@Yﬁ@YWC%%S@@ﬁ@@Wi’CﬂVB@%én‘g%ht@tﬁ@‘@@ﬂ@mﬂc@ (Fe2-
regicrurctie Mksdomaine The:humanization PIeeasSASE binding model.

bASEA.ORA IKERRALAING (,APPIGACANAYEIR OLING | 35 + 0.001)*10°
clqse;st human D- -genes;is not usefull in_this strategb/ 0,853,

L kd=(0.25 £ 1.58)¥10 ° 57", Rmax (global fitting) = 371
Figure 15 illustrates the antitumor activity of the 6F4 antibody in a xenograft

model of MCF-7 cells in the Swiss nude mouse. The 6F4 antibody was tested by [P
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- Detailed data for closest human V-gene identification
5Closest V-REG10ONs (evaluated from the V-REGION first

eotlde to the 2nd-CYS codon) Scoreldentity Z12305
PCT/ER20GT/062760
1GFIVI-2*0278775,00% (216/288 nt) 10X92208 IGHV |
-2*0378274,65% (215/288 nt) 212310 1GHV |
-240477874,65% (215/288 nt) M99642
GtV 1: 24017607 F ROV AR1L3/2B88cntyy flrdetailad data-focal dose of

dasestrman;J: %@n@a&ﬂ@m@@%& asestd ﬁﬁo@&g&\#%he same isotype
256 IGHJ4*011818 ,23% (41/47 n

ia % oreldentlt

BRSEE TS 17505 DDA Ryhizdo2s

1GH Jﬂ@;@@@jp}@%s(wﬂ—ﬁmzp@gm@won recegnized by Mab 6F4 on the
|G k238 44400 0438/51 nt) 2000256

1GHJ§*Q}J'§§?%1Q%{% Q%Z / %9119&@ Jpﬁlﬂth %%“%ndogﬁ”{)ﬁagoamm wherein:

residues Several critetiae are involved in the definition an

rafKkiRg Bf SLASHS LR EAEH GAsia R T AusE Herigasgt 1 comespond
leatstinknowin pabticihati drriotbigire sidudimyAdL tinterfagegsidue being

2Bina0tgen binding akin CRRBHIGUISING-AMING ASith murin in the
%@%&Q@gﬁe&b&%v?en murine and human residues,

localization of the residue in the 3D structure of a variable

domaiRi&te. | P EPED B ste RiuRu Hifretgt Hétwedpmain whercin:
B Edrviisoddm ainrand dtheholosbst HGHW Thdnbinuamamnterparts, 1 correspond

geamllxhe@cxﬁgms@dl of themikeitgoWISile. PR, "eSIHURS: residue being

ch& cm)eﬁo ?%llc 30ﬂred§1lcgl7les agar%gé d(? flthe aQO\{heatcl!ctimdm murin in the
parameters ead 16 the identification of 9 most potanti

CONEABERIFTG redidRied These murine residues are 12, Y40,
153, YE&irRB6jINGSQ 69,/ Kvi2anM82iodutghthesa@uced by the 6F4
rgaigues, 2 of them are supposed to be even more

important sqoth‘?t they will keep their murine or%? in the

humanized form. eseceifr?élfey sy BsAhd R66™0 e“fwa induced by

atethied &BR2 anchors. Finally, 7 amino aC|ds will be WO
2008/062063 PG EARP2007/062760 b dnaly sethmdivid tallsF4 Mab.
and/onf IR.combination tQ, JaISFRne WRSIRGr Jhey: CaM R, fragment

a{]ilg,e J(i)’zrvlyl:f(mn r}ave to keep their murine origin.
fo the KoRdtVolvement of the J- -region in antigen

bmdm@l@ﬁ*ﬁj Strilettirgs dheofornrore glotrinajvag de citoehkgxpression of
useithemative! lisyman IGHJ4*01 germline gene. 5In the
desig 1§9qU§1Q&§1{8£ ttng" &W&e&‘f Q&Zn%lv‘;drglg%%&al expression of
deﬁlc |n FI% re 18 : s, correspond to amino acids
ARG S 4% %65 to their human counterparts |,
corre§f§@h@l 16 dhnipwicadidscameiysadoforcthelr abiliticsntodderpression of
bwrnaniz e theskusman residue being indicated below the
Sign 2y GQITERPR iy @amg, YR INHE DA IP&E4 on Ad31

humanized 654 VH 10domain
eprdermotd carcinoma xenog1aﬁ in nude mice.
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Example 11 : Second version of humanization by

CDR-grafting of the variable region of the heavy chain of

the 654 antibody (6F4 VH) An other way to identif

'!}J%%(a%% V- -gene candidates for CDR-grafting was topfoé‘lf Tg/ezmes
15human homologies at the aming acid level using
IMGT/DomainGapAlign tool. - Results of the
IMGT/DomainGapAlign immunogenetic analysis are

summatized Heiginafter: idleldSpeciesDard antibody on A. non specific
@m&k}o\/\fé}ﬁ%ma}ﬁhﬁ&ﬁe &%“%{’Ap%&e@tagﬁl P{ elg Aniation process. First
IGH -3t OlHomo S %%nsl45164 .398 20- fi’dentlﬁcatlon oP

SPRICAI TESIdb e IIBER 126%%01 germline gene (SEQ ID

No. 49, MBI némenelatireXe2 209 THE alighedertrofs. non specific
Gipéoyidl idkomainiaiekdGHY 1820 Inproteit: SeRURRAGRSIS: process. Second
repLasented:n figye At 4hg.selection and ranking of

those residues is based on differential criteriae 25 based

on the TeT&tve iMPBHENEE o R SR b Sitid ALEBRdiggnal donors.
torthisipstrapttira kiedevsnod; their known structure-function
relationghip theprelevanee-afidhig.amine acid slass §HaA0&ors. Results

if it &ﬁpﬁ%ﬂsai@%dt also take advantage of the results

obtained during the first humanization process. 56 In a
first infeHtion! é?PfFfé“Eﬁf?éaréH%ﬂ‘Bﬂt‘ SidbecbRE kit &BEHEGH‘” -03%01
baveipasncchBRde s foftheir human counterparts, except
residues Y55 and R66 which both are strongly supposed to
| in binding as CDR2-anchors assigned
F%e%s/?‘ ugé\é%dumamzablllty of those two residues will be
B I RErERg U REEEEESEY when all 5 the other
analy%s geseribéd aftenwithdeqpeommaddindesdd, BALB/C mice were

EREQVEN Qi;ﬁ@%ﬁ‘ utnactivityefthe Racentatantioy,Jdhe ; injection of 10
QFCA%’ |:/| cc }J ?]ghq I ym%él\én?.'dg?)p’] T%In D q;,cc{l \%t SZ}?)O AIJaM myeloma cells

imp rove umaniza |0n proces
eaﬁ% 8¢ ﬁ“ﬁ’ﬁ&l@mﬁﬁﬁ@’ ﬁcﬁ%@é%éa@oftﬁég@éﬁ#%ﬂa@l@ﬂﬁemf&ms of

theirsmidinescountefipant:the fusidbhedisshgroupdesiduesnctional activity,

Hﬁﬁ?@lﬂlgh@b Mﬁt@é}golﬁy 5&809@% 6” §éfl@99vmo
10cor@b|n tion of crlt%[&and ?orres to the first

positions that ~de-Ramanization® wiil ”re B8 PG Ritighes o 510
fePsarskrgfio0 1l #H@ﬁ?@@%ﬁ@é%m@ﬁ@u&@% pafrrstym. The plates are
K48Q:S4OR, IRRY nd HIAOR, areghetveally celevant 24 hours, 50 pl
bt %@E\H)@l% Rk §HM9W@J&‘>ﬁagﬁﬁ%é%ﬁ%eﬁh‘@&%@&%&(t%yedch well. The last line
restgl E&%nrg will be tested in a second round of

B pEARR AT TB %X FELIG0ES from the third group, are
presuma@ﬁ‘}wﬂé v ohvelitnd Syexalll afid/bybridoma supernatant that is
core-orientecresitues anpkthusttlpposeddqbentessat is cultured in the

involved 'Q&'@QWQ ﬁﬁ&&l%ue% %ﬁ?&@!ﬁ&%‘@%&'&' gﬂr Lllﬂgsc wetls will be

improving, whenever necessary Residues from the

group 4, k& SLiHBEE S lswéfié?gtgﬁa&?ﬁf&wbw& ncorporation of
amino aérdl%ﬁﬁstémh@nge relevant and for who
"de-hum&ﬁéza@ﬂ%‘wwvbemmﬂfﬁﬂida{ﬂhéulture Rially, the
following six residues, 12V, Y40H, 153M, 1S68S, K72Q

and K82T, correspond to amino acids that humanization

did not, at least in this initial combination, alter binding

act|V|ty of the firstly humanized VH domain.

UL . P . g | ~f tlhAaceAs reacsidiiAacs wvaanll kA mAarfAarimmasaad 1w A~




15 additional day in serum-free medium. After this second
incubation, the serum-free medium was removed and
laced by fresh serum-free medium alone or fresh
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erum- ﬁee medium containing either 6F4 or an Ig@ﬁwﬂpmm(zm
|sotype control described as 9G4. f\fter either 5 or 16 hours
of incubation, cold lysis buffer (10 mM Tris HCI buffer, pH
7.5, 15% NaCl 1 M (Sigma Chemical Co.), 10% detergent
mix (1@ faMotgisyHChad.0%f 20Hgepadilysis buffer)4Sigmaany 0.25 pCi of
W@J&%&g&&%@%&lﬁ@&%'%% @@@@%@l&%&mmn of
BN

rotease inhibitor cocktail complete TM tablet

RO R HALS IS O SBEN ed by mossring
(CribrotHEY PR S o ad dedlttme il srvistasoradpedich plate as 2
Dlhi€en Tdﬂ&ﬂy SRS WEeFB; C&aﬁ'tﬂﬁ&élﬁﬁeﬂtﬁfhkgaﬂ&& aldGhe non-relevant

Pg}%%%%ﬁe%mt'f'ed by BCA protein assay and 25pg of
protein were loaded in each lane of a Biorad 4-12%

Bis-Trie" 8 gRIehriipROWers hEstal sor B Akt e g the growth of
MOCT amith kept atc@0Cion loddedediraotlyfdryad-4P9%sc 43 hybridomas had
SRR -RPAGEges @%@tﬂ@ﬁ@t&ﬁ@@iﬂiéﬂ@iﬁ%ﬂhﬂ@ﬁ%hfcratlon tests performed

e. were, first blocked % BSA for
%ﬁmﬁ & g %pa 1011 T };lonm% ﬂ]k e Wﬁﬁ\ﬁlﬂ,&d" oﬁg%’xeahybndomas whose

antibodies. Incubation o cantl

SHBBEY WaS Bpe’f‘Po/vm’éa%xg?%msoat%@fﬁ *t%ffﬁ?éraWéF 7 cells were
Filtersi we tbewakhiateinoiBS clanidincaubated withe cione proved to have the
appreprate fRRliskedsecondary antibodies for | hour at

room 30temperature. Membranes were washed in TBST

prlor V|suaI|zat|on of protelns with ECL§i mersham) WO
. Rpos: : ) , wiabia region of the light

ptdwwn-regulation of JAM-A was

Obser\é?@&%mﬁ;@&@ﬁe“ﬁ% ﬁﬁ%ﬁ@éﬂ;%ﬂé@%n@f %zMé)/Dmown muring cell

I}/I?(ejli 7 seemed to be the most sensitive one with a
comp te“and stable down- -regulation observed as early as

5 hourss Pt BB TN EED At EER 1T 29 Celista astidirtlt VL nucleotde
sustairedtdoyasegulatidivof IAM A wiasialst bnaedigestes present in the
The KingticAf dewn-eanation was different for A549 cells

as no significant eff &egt was o served at the early

incubation time Whild' &"R8ihpied imnibitlar St Iﬁ?e&[% of 98.56% for
16 NowesbrMcliftion hath tiosPeMdhiAstespretdngoKV19-93+01
gignificens differenuessverelahse AlesbheivaenciotreatesEQ 1D No. 40,

eells and.gells, incy with the 904 isotype control.
10Exam%Ie 13: Effect of a single injection of 6F4 on in vvo

tumor SROTEHAIARSS oPEH SIS TS REyifeided © use the 6F4 VL
precheaniseatiof action of the 6F4 MAID, 7 weeks old female

mice heayngesiragen peltetskayabeendnjeated Withn and in figure 2B
M&Ee?r@ lls. When tumors reached a volume of 80 to 100

mm3,_ 3 groups of mice with comparable tumors were

generg)tgq 4" BERSTECAHY THAHER St Ere Fettititno v faman cell
frorveonecef these groups to 15 check the basal

proliferation of tumor cells within an untreated tumor. Mice

from the 2 other groups were injected either with 1 mg of

6F4 or with the same dose of an IgG1 isotype control

described as 904. Six hours post injection, tumors

were removed, fixed in forinalin, paraffin embedded, cut

mtA L 1 imvns nm~tiAarme AandA ctAatimAad wvantlh A At i T AanmbilhAaAys A




activity. Exam pie 16: Evaluation of the expression
ofJAM-A on human tissue A comparison of JAM-A
expression on tumoral versus normal patient tissues 25
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as been performed to select tumor types overexpressirg
JAMA. Pairs of normal versus tunlqral tissues from the
same patient were selected for this'study. In these patients

- normal tissues was taken near to the tumor. JAM-A

expressioniavas detekminadhoylmmunakdistoGhennsipyfing, the human-
UHS Lsing dissue, arr Ye%tUQ%:%HB%%QHPySw%U@Mv%'@%iought For this

were dewaxeld and an rg;ijen retrieval was performed us q

P BEKBESITAIo I Esilitich ™3t s Te0y" APOEEB S b Al of the humar
ﬁ?ihbﬁéscwﬂ’é?bq%ﬁéh@ﬁ@é?@géﬁdu@perOX|dase (0.3%

H202 sedition/fand minties)-angd:blecking Rem: SReEHicI SIS - sequence
(i rBlpek, kabyision, Jaf TAIRSIHIR the Arigaiy, Ng. 41, EMBL

antibody (anthJAM -A, Algll 03 from R&Dsytem o oat
B LSRR (O, e Vs REMABE YO EHGUF 572 1D Yo

at-rotipltermoerature JARED washes in TBS-tween, the

bindingeafithe antishJAMiAwas m@ﬂl@‘%‘dsmﬁhﬁl L@A&"? region were

KL r&%ﬁ‘a@?'&o&&’ tomation; Yisualization of t?ﬂ&f\ﬂﬁ

primary Ab an [SAB% was perfomed by byt romogenie

reactla)ﬁieP?Rhgﬁ}Q%S %ﬁ&é@%@?&ﬁ@ﬁf&aﬁﬁf@@a}h@@lﬁyand in figure 3B

frerthatoxykn, Samples of thyroid, lung and breast

canceg)w@%@mlycsggﬁfggﬁbwpid samples (Figure 23) no
expressiop was o serv%d on normal th yr0| tissue

n anizatlon Process consists of ommg together the
JAM-A ap eared to'be s%rong y expreésed In‘tumoral
SEEHONS (rheRdbfing Sansihbrsmices safhacpatisig fpp mouse 6F4 VL
ings nottm sdffosle skAbb-Alwa s:expressed. by pneumocytes.
HOWG\{@,I;, @ag@giﬁHoﬂgcmbem%ueﬁm&%mlw BBuse 6F4 Fv regions will
bse in aII t maral samg}eg (rllfl ure 24 For breas%
ca cel?u élr ?/&I\(}%heoiceress%n %8%5 S S HIBBUTAYS because they may
a'a&télWaf’é%fb@é%&zﬂm%éJr?ﬂ%ﬂlﬁ?@aéttw@gd@Wﬁswﬁo@wcwm (canonical
segtion s b3, examples-dicarcinpmanshieviny, ifdigigen2h the scaffold
§H§fﬂ£€a“GQ:QUQH@E}{I?&C&A%%WH%%W@‘ mﬂ%ﬂtm&d faman  (IGKV1-
/%EY(J d%monsltr%te the“ JAM-A is over eer) sses on
reas Calncer HEEEES S eSS HRA%¥UGH et that thyroid,
breasft anelsridreantdbs Eolaitse Boou targenss fie SIFAM Aequence with
therajpy dBxapylent IMGIVivesaRbs Of 61;4 on A431

epmem@&%@%‘ QQ@@SWME&H ‘Qllﬂg?nmé?@c rcserved
20A-431cells were routlnely cultured in DMEM

suppl&Fishted With 1606 3&%&&@%}&%&&%&1}’ ﬁ@s%%&%aﬁd fs part of
BB htayodisigoferatsplit two days before engraftment so
that theyiwers piexpeRenial phasehgrawtiodan MiNIoT, takes part in
heAdd-celisyere engrafied on. < weeks old Athymic Nude

mice. Five days after engrafiment gD5 mice were

randoRTISEH hiT AL PE. Wit e SO SERERIEMOT and i pr
THeBErtwt grewpk dBireceived twice a week injections of

PBS and the 6F4 treated group was injected i.p. with a

loading dose of 2 mg followed by twice a week injections of

I mg dose of antibody. Tumor were measured twice a week

and tumor volumes were calculated using the formula:
R/6.length.width.height. Statistical analysis were performed

Ay AN A lh ¥193 A sttt 11striey ~ MMarmm \AMhitvmAayv sy T At A Al



62 and 70 depending on the donors and the experiment. In
these conditions, the lymphoproliferation index was not
mOdIerd whatever the antibody incubated, and 6F4 did n
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play ‘any significant agonist or antagonist activity.
Figures 27B and 28B that display the values of two
independent experiments, showed that significant
variations 5 could occur between donors towards TT
activation:of,lymphopeelifarat anuris dhesene XPEFHNG ISt01 and IGKI1#01

IQQ%&%Q%Q%Mﬁﬁnraam I%SQI%Q ﬂg'{&dﬁ’dﬂ'i‘ Tﬁg@ﬁggﬁ'wncldwc) It

and the experim owever, no interference on

Ll PSSR A AR TRGERCE et independeny
m” @@h@!ﬁ@lé?ﬂ despitertpie Qgﬁlﬁ@mé&m@ssum v AN Le ail possible
ouARGhand-kOlymphacytas HRdgR of.an: antihady.direatdd vest binding

%%B?é&”ﬁﬁ;%% ch%%‘ﬁl@igé {9R %l{l qgﬁ%%ﬁ)@%l ARl onpc%&fmutant

prollferatlon of lymp o%yte nor the antigen presentation
proceS$* B¥arp f&yi’@ vﬁldﬁffoﬁ%ﬁiblﬁiglé?‘ﬁﬁg"febéﬁ?ﬂﬁ be critical for
aﬁdﬂammmlwéme?f@ﬁ&hmw@éﬁmnﬁ Oteer toiemvestightec particularly,

whethen ok drmhichbings e humandplaselatss @@w@m&vz%ne Lys is only
m iy hiologica! J‘ﬂum%Q%E"%%Para o?g%m%éa heRs ngﬁq

p ate t aggregatlon and serotonine release

purpoSd At ER Brate e framia e HorriErdamsre s directly takes part
nctbaiedewith &l itgimtofsevedat antibodi€ls fo theltestedL.

PM6/ %&({@Q} @eﬁﬂﬁMR 113%@?&%&@%&&@99{ iﬁ@lﬁi%ﬁ@mca] structure,

atelﬁt agg 3ﬁgglt]lon 209G used as negative isotype

1S System ﬁ
contro expected when tested on human platelets,

thromB?ﬁ‘élgﬁdaATFﬁﬁ’ﬁPft‘]ﬁEéﬁ SHgtedatidn Prce absgonsidered. This
medice dipiatéletiaggrégatiomecordiotp et lagare gatioR.2 according to
wasmeasured after incubation with 6F4. The effect was

comparable to the one ohserved with 9G4, used as OSJ(ilve
contro ?ﬁg uréP 585, tﬁ’ﬁlﬁgg %?Iﬁ%ha(gwi}\l/%fb SE Wl HSCABE Ry 34 and 59

i tide"SBIBIGHE rdisade (f?gﬂﬁesseyfvme?éa%ct%hwéwd IMGT, are
induted; as expedtad; bl dibielease. All together,

these gesultssindicate that whereasslAMaAs SXRIEISEI 1 part in the

@algglcal unctlon IS trlglgered on h marn platelet after 6F4

ivaton. 63 CEATNE TR TRBIAIEH AT CSF Budimypgprresentation
ebipBuRRE-or functional fragment of same, capable of

inhibitieg dhespraolifecatianpef wiodDreallsoaivitle ame/ ekdRlso takes part in
M{é’%@/’%r%%‘?ﬁ!@@ds{ﬂhtﬁ%{hﬁ%ﬂ“Bﬂ§%§n?algf}&?\% qn spite of the strong
comprising the following three CDRs: CDR-L1 of the

SEHIRES SES/ 1 N8 1; CDR-L2 of the sequence SEQ ID

No. 3A8n4-CPRipd olittre BequerrceSEQY DPNbbStegatialcpendently or
heavy.chaieamprising the following three CDRs: CDR-HI

of the sequence SEQ ID No. 2; CDR-H2 of the sequence

SEQ ID No 4; and CDR 143 of the sequence SEQ ID No.

Exampie races L0AR N _|_ variable reglon of the

tihin : Brid4 2 rdlng to claim 1,
characterlzed in that it comprises a light chain comprising
the following three CDRs as defined according to IMGT:
CDR-LI of the sequence SEQ ID No. 1; CDR-L2 of the
sequence SEQ ID No. 3; and
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CDR-L3 of the sequence SEQ ID No. 5; and a heavy chain

comprising the following three CDRs as defined according

to 'MGT: CDR-1-11 of the sequence SEQ ID No. 7;
I_iﬁgngmwmezm

the sequence SEQ ID No. 12. 3. An antibody, or a

derived compound or functional fragment of same,

according to claim 1 or 2, characterized in that it comprises

a lightacltaimpvariablédomainsequente cQrapHsing Widnown murine cell

aming, agid.sequence SEQ ID No. 13 and a heavy chain

variable domain se uence comprising the amino acid - .

sequefitd %%‘?WIC\ITBGP oy manealieh Bhtitdag > ove B&fJaqH nucteotide

comrpeURd B ferfctiomalftagime ntfohsamibe agdbbreiagutoces present in the

anyofithe slaimsehto3acharastanzeddn that said antibody

is a myrine, antiBody aad N {hatdh sAMRISES AUGNLENAINAL or o9 300

amino acid sequence SEQ ID No. 15, and a heavy chain of

i CEH IO SECHIEFRIGD 26 T It pentne A304556)

ahtibbdipr oka deriged CoHipdintDor fStiBnad frigrikiftlohomenclature:

SENE3 AcEArdingdoamy: ofithe pEEeRdiNGIAIMSSEG 1D No. 45, EMBL

gharagterized,ipfhat said antibody is a chimeric antibody
which also comprises constant regions of the light chain

and thE'HE VS ERBMEERSFRIET T SRvEtib Sy o d gsacfyre 5B for the

Peterolegdtgite dugbs J regBnA chimeric antibody, or a

deriveg.gonapauing orifidnational fragment.of S&M&d o use the 6F4 VH

aceording (o claim, 4 charaglegized In that said

heterologous species is man. ."/A humanized antibody,

or a dBHvERPRBIAOURT T fartisHA fiageht Brédmeinorwn human cell

aecorgingeto claim 6, characterized in that the constant

regiong efdhedight.chain.and the.heawsehainderved KO te human-

human anibedy,arg the lambda,pr fappa and he

gamma-1, gamma-2 5 gamma-4 regions, respect

89N RUAANTZEB AReIESHY CbHE dunosd borpeit srauence of mouse 6F4

i ctio nahfragihnent Of aha@paecordifity: t@laists fresent in the IMGT data

gharacterized in that it comprises a light chain variable

domajn sequence com rising_t e amjno acid sequence o

SEQ RIS TE L RT A RSV CHAH VATABIS dbiaice identity of 75.34%

gsdbreNcesonfrding e arhthdPabie $eqbidRteSROeIRyre: 212305), of

Noi218 for 12 D rQicAnEmibodyyor sedenved cam@uBd @b menclature:

funetional fragreeni-of Same. ACCOrdingsionanY. okthe b No. 48, EMBL
receding claims, characterized in that said derived

COHpAt & Hels in a binding protein comprising a

peptideistaffoldisriogihicty ablewst drreca DReidigrafterkipere selected and

suehgeiviayasitopreserve all or part of the paratopic

reco9@5@9&%@@8{&%&%@&%&9'&aégny%g% the VRN figure 6B for the

antibody, or a derived compound or functional fragment of
BARfom ARL GriiR G tdCaty bi#iE preceding claims,
charaetétiredin/thatsaid firdtidonal fragment is selected
among the fragments Fv, Fab, (Fab"),, Fab", scFv, scFv-Fc
and diabodies, or any fragment whose half-life has been
increased such as pegylated fragments. 11. A murine
hybridoma filed with the CNCM, Pasteur Institute, Paris,
July 6, 2006, under number 1-3646. 12. An antibody

nnnnn +~r v Fhh A IvwrariAd A Aa~amsasrAirsasa FAa Alairsas 11 1 N

if;}gf yt.hree regions V, D



19.An antibody, or a derived compound or functional
fragment of same, according to any of the claims 1 to 10
and 12 to 14, characterized in that it consists of a bisTpecific
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anfi%}gy and such that it comprises a second motif%a{%}ézﬁ?g%”m

of interacting with a receptor implig ted in tumor

development, selected among the receptors VECIFR,

VEGE, EGER, IGF-1R, HER2neu, HOF, cMET, FGE.
CXCR#ThantiGXERZ: iB6ie hurmdzAGOMmPesiioniaopTpsisingtogether the
agiam asfivedngsedient A LomRAHRd.CONSISUNAQL &Nind then joining the

antibogg/, ora dE?rlved compound or functional fragment of
S PRceOTAEt8 Siecbf @i Its™ 1 T2t 8% aind

19. Thpptape obthporsitiohtzcsokdivg teétaihiR0nouse 6F4 Fv regions will
eh @Eﬂ@tﬁ?@eﬂdﬁlthﬂlﬁ &a@mﬁﬁe&nﬂh@dﬁhﬂﬂ& B$@scrve because they may
3919]? &Bﬁ%?ﬁlep qg%%t!x%n%st _el %gle%ml‘{ltb%%%%% éﬂs‘ﬂe %:agﬁc ure (canonical

or extended fashion, an antitumor antibody ot ert .

ARty direRted o dinkE AR AphGidihbinding Shepentigen. In the scaffold
carnpositibdigccotdimgioTiam206r 21, shiareterig@dMin 01, IGHDI1-
that ilngomprises Hiniadditioniias asambination-areduct for

use ing,simyltaneous, sepprated or extended 8RR A quence with
cytotoxic/cytostatiC agent. 7%.A %Q position according to

Likneso @%‘ﬁé@@ﬁi ihgrsstisaigneytotoxickytostatic

agent4s shetmicathyvbouhd withcitile fst ongwt the elemenis: unchanged
of-saide@paposition for simultaneous use. 24. A

compasitien aceording 19 anof lne SIAIMS 20,10 i yrurin
characterized in that at least one of said anfibodies, or'the &
derivelFEtingouhdS BfUrEtiBral Fhaifunig sreatie, s IMGT, is part of
CORNULgatednyithialce | lulbtitoxikeana/Or BcrdHiOIE Giepece and interacts with
2brAN antibody, or a derived compound or functional

fragment of according. to oftheclaims 1t0 10,
15 10 KA 0, 1 5 A el S RFATG 15 CHE PG, i prt of
Elefmsog il Fobtise alsoareiuy.the VepBerARrartibaly, ides part in the
gdstvied-eompound or functional fragment of same,

accorging:{o ong h the.claims 2rR:10i:A2ilR 14 ARIA1NGT, is part of

a_composition agcording to one of the claims 20 to 24, for
%h%Rﬁrae%}%rﬂ%?BﬁOoraﬂ%teaﬁdeé‘i‘ﬁ%é’ﬁ? SHacdigbake BiAted to
tumor‘eéirgrefiferadonrmsion witihephis Britibodloptivatations at residues 61,
eDmpositep-aceordingtaelaim.2&for cancer prevention or
treatrr”;(?l@ste three %@itb]gg ?{r@ﬁtépt%j}ﬁ %E{‘fa%%&%%tﬂhm and take part in the
according to claim 27, characterized in that said cancer is a
EhEe48i&ed among prostate cancer, osteosarcoma,

lung cdamitet, breldstddncer rendoribtriaipbanetin mufiplerceognition. Its
myelomas OvaHameaReer, pancreatic cancer and colon

cancefiqy. A EANIAgMYEr he somposition according

to claim 27, characterized In that said cancer is a cancer
selectsdAMont s BRH- TRt BTSN T AT ThD LG Ffecs refate to
sellenty eathckd MGlorrwamtérrand pancreatic cancer. 67

30. Use of an antibody, or a derived compound or

functional fragment of same, according to one of the claims

1to 10, 12 to 14 and 19, or a composition according to one

of the claims 20 to 24 in the preparation of a medicament

for the prevention or the treatment of a disease related to

$rirmamsyr ~~all AvralifEAavrat: A N1 ThA 11 s~ncsAardirmoa £+ Ala s
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<210> 1 <211> 6 <212> PRI' <213> mus musculus <400> ]
Gin Asp lle Asn Asn Tyr 15 <210> 2 <211> 4 <212> PAT
<%%§>)91us mnsculns <400> 2 lbr Asp Tyr Oar <2 39> K

SIT153 <2125 PRI" <213> mus musculus <400>§s ?3‘%2‘?%’?’6”“
Ser <210> 4 <211> 8 <212> PRT,£213> pus mnsculus

<400> 4 lle Asp Pro Tyr Asn Cly Giy Thr 2 <210> 5 <211>

8 <212> PRY <213> mus muscalus <400> 5 Leu Gin Tyr

Asp ABesiden4F rpicTHiet], DeiRt0r 6 ©2kdafald@diads BIAT part in the VH/VL
$R12z.Sus musculus <400> 6 Sin Thr Asp Tyr Phe Asp Tyr

5 <21%5i\£u§%%1> <%_1h%>, PAT < ]h3> mus musculus

{Lys 18 part of the Veruler zone and may be implicated m
CDR2 structuring.

Third and last, a third series of mutations could be considered, namely a change
of residues 9 (Pro/Ala) and 41 (His/Pro). The aim 1s thus, in a way similar to the
mutations planned for 6F4 VL, to approach the human germline as closely as possible
without modifying CDR anchering.

For summary purpose only, tables 4 and 5 below list the cell Iines used as well

as, regpectively, their amino acid and nucleotide sequence numbers,



wo 2@?%@6&/6\1_ <213> mils musculns <400> 9 Thr Asf)P

PRY <213> M1.13

10

<400> 7 Gly Tyr Ser Phe Thr Asp Tyr Ser 15 <210> 8
<211> 11 <212> PRY <213> man musculus <400> Lys Ala

Met Tyr 5 <210> 10 <211A 7 <21§

er Gin Asp lle Asn Ann Tyr lle Ale 510 <210> 9 <211> 6
GUER2007/062760
yr'Ser

muscultis <400> 10 Tyr Thr Ser Thr Igu Gin Ala 15 <210>
11 <211> 17 <212> PRT <213> sus musculus <400> 11
Tybile Asp Pro Tyr Asn Gly Gly Thr Arg Tyr Asn Gin Lys
Phe Ess 151015 Gly <210> 12 <211> 9 <212> PRT

<213>mus-susrulus <400> 12 Ala Arg Gin I'hr Asp Tyr Phe

Asp Tyr 5 GERMLUINES (EMEL vet) SEQ I No.
IGKV19-93*01 (AJ235035) 39
IGKJ1*01 (V00777) 40
IGKV1-33%01 (M64856) 11
IGKJ1*01 (100242) 1
IGHVIST35%01 (AF304356) 43
JGHD-ST4*01 (M23243) 4
IGHI2Z*01 (VO0T770) 45
IGHVI-F*01 (Z12305) 46
IGHDI-1*01 (X97051) 47
IGHIA*01 (160256) 48
JGHV1-03*01 (X62109) 49
Table 5
GERMLINES (EMBL ref.) SEQ 1D No.

IGKV19-93*01 (AJ235935) 50
1GKI101 (V00777) 51
IGKVI-33*0] (M64856) 52
IGKI1*01 (J00242) 53
IGHVIST35%01 (AF304556) 54
JGHD-ST4%61 (M23243) 55
IGHIZ*01 (V00770) 56
JGHV I-£*01 {Z12305) 57
IGHDI-1%01 (X97051) 58
IGHI4*0T (100256) 55
IGHV1-03*01 (X62109) 60

Example 4: Purification and identification of the 6F4 antibody antiven tarset

Purification by immunoafiinity

The antigen tarpet of the 6F4 antibody is purified from a membrane fraction
eariched by HT-29 cells. After solubilization in a 50 mM Tris/HC! buffer, pH 7.4,
containing 150 mM NaCl, Triton X~100 and IGEPAL, membrane proteins are incubated
in the presence of the 6F4 antibody immobilized on sepharose beads overnight at +4 °C
under gentle mixing. The 6F4-Ag complex formed on the beads is then washed with
various solutions centaining detergents in order to eliminate proteins adsorbed

nonspecificaliy. The 6F4 antigen target is eluted from the 6F4-sepharose support using a
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<210> 13 <211> 106 <212> PAT <213> mus susruius
<400> 13 Asp lle Gin Met Thr Gin Ser Pro Ser Ser teu Ser

Cil'?//EP@{)WOGZ?ﬁG

er Gin Asp lle Asn Asn Tyr 202530 lle Ala Trp
His Lys Pro Gly Lys Glv Pro Arg Len Let, Ale 354045 His
Tyr Thy Ser Ths Len Gin Ala Gly lle Pro Ser Arg Phe Ser
Giy 505560 Ser Gly Ser Gly Arg Asp Tyr Ser Phe Ser lle
$ér\A§hy'EHf1 GitiRra 65 7 TS5 B0 @le Aspoite Gdyaldy-Ey by SDS-PAGE

§ol‘§H ﬁUaA)Téﬁ Ai§9 I’A\‘ﬁ,ﬂdﬁp EOIJQKI Ig}r and western blo’t after transfer to
859 Phe Gi A gThr Lys Leu Glu lle lys 10010
s 3

“5&’6@} Pt T 31595 1AL r@w ctection. by
[fEcEin T eeP G Ginesier PlyeProlis | fraceery/arigyd Rrdopiytigen of interest
Adg iS5 R01hSen \fat kysyMabPeesyshly sodanR@feRehd of the protein of

SELENY ThrAsn L 202530,R6L MBIV AP @Jd%%u% P of the latier at
Ser His Ply Lys Ser Lep Glu Trp lle 3§43045 171.17 Tyr lle

A% %%ro Tyr Ass Ply Ply ihr Arg Tyr Ass Gin Lys Phe
5055600 yorRhpd (echtasTpibe FThrtvalbAtrdipssSerSeen analyzed by
SersFnaa Rhe 6540 (Z@B&M%Hi&bﬁf%ﬁﬁn?@ tle@ldnliMons described

?1%&1@%%90%%&@@1%%&%& ig:ey %P% SdAlzg "?ﬁr ('e;bl{%m blot had an
hr Asp Tyr Phe As als rTr%al%yGlnP T hr Leu

f@@i"(‘j‘%f’f R VB ﬂ@lg@fsﬁgﬂ&g&g@@dmom (figures 9A
2123 PRITR1R@>nsirp amusoules| a400zh1&ispiledGiheMetctrophoresis

THRIASER REQBRIISEE8MBe e BEL:leBMITMS, the apparent molecutar

weight is indeed slightly lower than that observed in reducing conditions.

Identification of the antigen target

After SDS-PAGE clectrophoresis (10% gel), the proteins are stained with
colloidal blue using a method compatible with mass spectrometry analysis (figure 10),
The band of interest corresponding to the protein detected by western blot is cut out
using a scalpel and then de-stained by incubation in & 25 mM ammonium bicarbonate
solution, After reduction (DTTValkylation (iodoacetamnide) and “in gel” hydrolysis
{overnight at 37°C) of the protein by trypsin (Promega), a proteolytic enzyme that
hydrolyzes proteins at the Lysine and Arginine residues and thus releases peptides
having a Lysine or Arginine residue in the C-terminal position, the peptides generated
are extracted using an acetonitrile/water mixture (70/30, v/v) in the presence of formic
acid. These are then deposited on the MALDI target in a mixture with a matrix (alpha-
cyano-4-hydroxycinnamic acid, Bruker Daltonics) and in the presence of ATFA, and
then analyzed by MALDI-TOF mass spectrometry (Autoflex, Bruker Daltonics). The
mags spectrum obtained is presented in figure 10. The list of the peptides deduced from
thig analysis is used to identify the protein by searching data banks using the Mascot

scarch engine {Matrix Sciences).
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151015 Ply Lys Val Thr lle Thr Cys Lys Ala Ser Gin Asp lle

Ass Ass Tyr 202530 lle Ala irp Tyr Gin His Lys Pro Ply Lys

Pro Ary Leu Leo lle 354045 His Tyr Thr Ser Thr Leu

'Ki&Ply lle Pro Ser Ary Phe Ser Ply 505560 Pef Py &l o276

Ply Arg Asp Tyr Per Phe Ser lle Ser Asn Lou Glu Pro'65 70

75 80 Gil) Asp lle Ply Thr Tyr Tyr Cys Leu Pin Tyr Asp Ass

Les Trp Thr 859095 Phe Ply Ply Ply Thr Lys Len Glu lle

Lys ArgrAtacsg Ala AlaPrardiDodob] 10dhedMal Setleof human origin,

PG Fra R oerRek Gl ?i%;h%rl NLRELEY Ry,
115120125 Ala Ser Val Val Cys Phe Leu Ass Ass Pne TIQV {

Pro Lys Aspii&RSE S5 S5 VA TR e e 'aes
Ser. Glu Arg@in-A8$ Ply Val Leu Asn
150155160 B@f i ReASREAAINASP- Sk LS A SEE T F11R/IJAM-A

Tyr Ser Met 3elPRLAAPLAAL R dMirLeu Thr Les Thr Lys
Asp Glu Tyr Glu Arg His Ass Ser Tyr Thr 180185190 Cys

Glu Ala Thr HisEESHFLSE *HHF"Ser Pro lle Val Lys Ser

Phe 195200208 A$$°Arg Ass Glu Cys Ass His 210215

<210> 16 <2hL3440 2R RRE t@%&ﬁ%&aﬂﬁé&ﬁ&!ﬁ'ﬂﬁ {l/"isioform .

Cys Pro Gig A8 TE1D1E R VL5 Ut Ser ys Lys Al

Her Gly Tyr'S&f Pfié Thr Asp Tyr 202530 Ser Met Tyr Trp

Val Lys Gin BeériHis Glydys SercliefoGih dipdian F1IR, with two deletions
of 20 amino acids with respect to isoform a.

The identified protein, by this approach, is thus called FI1R or F11 receptor.
This is in fact the official designation of the protein adopted when it was first described
as a receptor of a so-called F11 antibody (Naik er af., 1993, Biochem. }., 310, 155-162).
This protein is better known today under the name of JAM-A or “junctional adhesion
molecule A”, and is also called JAM1, PAM~1, CD32} or antigen 106.

Among the peptides released by tryptic hydrolysis and analyzed by mass
spectrometry, nine peptides have an experimental molecular weight corresponding,
within 0.1 Da, to that of peptides arising from the theoretical hydrolysis of the human
form of JAM-A/isoform a. These nine peptides cover 37% of the protein’s primary
sequence. Moreover, the theoretical molecular weight of the JAM-A precursor
{(~32.9kDa) is in agreement with the apparent molecular weight determined
experimentally by SDS-PAGE.

Confirmation of the target identified by western blot

The identification of JAM-A by a proteomic approach was then confirmed by
western blot (10% SDS-PAGE gel in non-reducing conditions, 6F4 antibody at
0.5 pg/ml, detection by chemniluminescence).

As shown in figure 11A, the 6F4 antibody recognizes natural JAM-A protein in

the HT-29 membrane extract and in the fraction enriched by immunopurification
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354045 Gly Tyr lle Asp Pro Tyr Asn Gly Gly Thr Arg Tyr
Asn Gin Lys Phe 505560 igs Gly Lys Ala Thr Len Thr Val
B( VS Ser Ser Ser Thr Ala Phe 65 70 80 Met His L
er Len Tier Ser Gin Asp Ser Ala Val Tyr Tyr
859095 Ala Arg Gin Thr Asp Tyr Pqe Asp Tyr Trp Gly Gin
Gly Tier Thr Len 100105110 Ihr V5a Ser Ser Ala Lys Thr
Thr Pro Pro Ser Val Tyr Pro Len Ala 115120125 Pro Gly
SepaAba e Gig kThy, AsteB er ivatinaldscberi iy ysliam—A/Fc (R&D

% Qélrgggeﬁq M?‘IJW%}QCLYCJ y\/p&’thf I‘]Q)%I&E)g ng%-ﬁg'{. \é%huwalem to that
r Trp Asn Ser GI%/ 145150155160 Ser Len Ser S

vfaf lﬁ?émi“ﬁ FBh& B8 At WLf’éﬁ‘éﬁﬁ"é%cPﬂépaﬁfé@ﬁéﬁgf Systems, ref
&R TP dihied on S0Seuserl Mal Thr Val Pro Ser Ser Thr
Trp Pro 180185190 Ser Gin Thr Val Thr Cys Asn Val Ala

IS R0 Al S8L Rl TGk 3482509207, YalARR Lys Lys lle

Val'Pro Arg Asp Cys Gly Cys Lys Pro CysTie 210215220
Cys ThEVAFPYSSH (AR AT BT I8 BHiet PRy blot under he
bysiPpps 2280BERBE240 Lye Asp Val Len Thr lle Tier Len

Thr Praduys yalomrt]QM%cVﬁhVﬂh%@%ﬂ@&@ﬁ:%hﬁ%ﬂJﬁ RBh of IAM-A
S 0 Gin Val Gin Phe :
Tk Asg)%%“&?a R P o oy o 10
PO KP§TER S W@@r C37EOBEYES BHE Mh b/ Phr pissoagpant proteins
BeW/AITS GriGinenieradls MetitisGin 20029530898 pnor the murine

T bemASA @INbkYs SFIRRIGS NS CYF ARG ML ASH REN L IM).
Ala 305310315320

T/EP2(1(17/06276(}

Example 6: Measurement of the affimity of the 6F4 antibodv by BlAcore (surface

plasmon resonance)
Prisiciple
Using BIAcore, the affinity constant Ky (M) of the 6F4 antibody for the soluble

protein JAM-1-Fc (extracelular domain fused with a Fc¢ fragment of the antibody and
produced in recombinant form in NS0 cells) can be calculated from the determination of
the association kinetics (k,) (1/m.s) and the dissociation kinetics (kg) (1/8) according to

the formmla Kp=ky/k, (Rich and Myszka, J. Mol. Recog,, 2005, 18, 431).

Materials and methods

Instrument used: BlAcore X and BlAevaluation 3.1 X software (Uppsala, SW)
Reagents:
- Murine monoclonal 6F4 antibody: 1.3 mg/ml
~  Human JAM-1-F¢ (ref. 1103-IM R&D Systems): 50 ug carrier-free)
- Mouse JAM-1-Fc (ref. 1077-JM R&D Systems): 50 ug carrier-free
- Running buffer: HBS-EP (BlAcore)
-~  Binding kit: “Amine” {BlAcore)
- Binding buffer: Acetate pH 5.0 (BlAcore)
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Phe Pro Ala Pro lle Glu Lys Thr lle Ser Lys Thr Lys Gly Arg
Pro 325330335 Lys Ala Pro Gin Val Tyr Thr lle Pro Pro Pro
s Gin Gin Met Ala 340345350 Lys Asp Lye Val Ser Len
2 Met lie Thr Asp Phe Phe Pro Gin 355360%%’%2“”7’“27“"
lle T|er Val Giu Trp Gin Irp Asn Ggl1 Gin Pro Ala Gin Asn
Tyr 370375380 Lys Asn Thr Gin Pro lle Met Asp Thr Asp
Gly Ser Tyr Phe Val Tyr 385390395400 Ser Lys Len Asn
Val Gin LysGSetiAGrbddp @i Ada GlyAshubhn PREGAH, goat anti-human)
405410445.Lht.ys Ser Val Len His Gin Gly Len His Asn
His His Thr Gin L 425430 Ser. Len Ser His Ser P
Gly Lys S U5 5) 2 I BT S50 g (lacor)
Mﬁ@euw@%ﬂtwwsp lle Gin Met 'Mir Gin Sex Pro Oar
Oar Len-Sex Ala@at \[al &dy 1l Q5 AspmArgd altbhidle bound to the
IQF&S&M%&; Qn@‘lﬁ Q@E@& @ﬁi@; I‘%&?&l’fb%% TOY g%%%‘?@a!:@luiar part of the
Ala Tj) %r Gin Gin Lys Pro Gly Lys Ala Pro Lys Len Len
WSS Thr Oar Thr Len Gin Thr Gly Val Pro
Oar AllgPiia Oali@ily 508860!JersCly O'et Gl RhRASHZTYM of the 6F4
ThRheoT bk Tien Qar Qarken Qiid w65 FRrAe:08 GiiAsR.
lle Ala!‘i[p(lg-%rd;y&:l Mén%&t%ﬂn-@édfa‘? %A%%ol‘l'\%%-rr{tpe?d phenomenon of
859095 Pile Gly G Gln'lle Lys
3100 oL THL0 18 ISR DTS e huse 11
<400> 18

Example 7: In vivg activity of the 6F4 antibody in the MCF-7 xenograft model

A test of the 6F4 antibody, unpurified and injected by IP route at a dose of
250 pg/mouse, demonstrates that this antibody significantly inhibits the growth of
MCE-7 cells im wive with inhibition percentages reaching 56% compared io mice
injected with PBS (figure 15). The non-relevant 9G4 antibody used as an 1gG1 control

isotype is, ag expected, without antitumor activity.

Example 8: Study of the disiribution of the anticen recognized by 6F4 on a panel of

tumor cells

in order to determine the potential indications for the 6F4 antibody, four types of
tumors were studied by flow cytometry in terms of a membrane expression profile. The
selected cell lines are MCP-7 {cstrogen-related breast cancer}, A549 (non-small cell
lung cancer), HT29 and Colo 205 (colon cancer} and BxPC3 (pancreatic cancer). For
labeling celis, a range of doses (10 pg/ml, 5 ug/ml, 1 pug/mi, 0.5 ug/mi, 0.25 pg/ml and
0.125 ug/ml) was tested,

The results presented in figure 16 show that the 6F4 antibody recognizes an
antigen significantly expressed on the surface of al] cells tested. The labeling obtained is
saturable, which attests to its specificity., Saturation of the sites is obtained from a
concentration of I ug/m! of antibody, which is evidence that the 6F4 antibody’s affimity

for the JAM-A antigen is high.
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Glu Val Gin Len Val Gin Oar Gly Ala Gin Val.. Lys Lys Pro

Gly Ala 151015 Thr Val Lys lle Oar Cys Lys Val Oar Gly

Tyr Qar Pile Thr Asp Tyr 202530 Ser Met His irp Val Gin

&‘Y Pro Gly Lys Gly Len Gin Trp Met 354045 Gl 7 07/062760
lle Asp Pro Tyr Ass Gly Gly Thr Agg Tyr Ale Gin Lys Phe
505560 Gin Gly Arg Val Thr lle Thir Ala Asp Thr Oar Thr

Asp Thr Ala Tyr 65 70 75 80 Met Gin Len Ser Oar Len Arg

Sex Gin Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Gls

3P Ty Rile. AsR TYELR GG Sl THEERVAl ¢ the lioht chain of
10010511 r Val Oar Oar <1019 <2115

L5 iRedu il Y khs musculas <400> 19 Gin Val Gln

Len Va Gin.OarfC%Iy,AIa Gin \éa] Lys Lye Pro Giy Ala

151015 PRI Y& PSS EYS T8 Rla Qar Giy. TyrQar. ...
RilenThrAsp Tyr 2025300 ar MetHisErpsatirg Gin Ala
Pro Gly Gin Arg Len GHi*PAF MR 4EA0TS &K Yr lle Asp
Rigelyr.Ass8ly Gly ThiArg:kyr OarGin dys Pifgerfy = 81,36%

505560.Gin Gly Arg.Val.Thr.lle Thr.Ala Asp The S&-Th)

SeEThLAlRTYT 65 70,75,80,Net GlyLen Ser Setchen-Aspy:
Ser Gin Asp Thr Ala Val Tyr Tyr Cys 859095 AIEAI'Gin
ThrASpTTymRheddsp TyrTrp Gly Gin Gly The Len Val
SOGOLTED Thr val Sof Sbr 115 <2100 SoTie 16 <2125

DNA <213> mus museums <400> 20

- Detailed data for closest human V-gene identification

Clesest V-REGIONs (evaluated from the V-REGION first nucleotide to the 2nd-CYS
codon plus 15 nt of the COR3-IMGT)

Score 1dentity
M64856 IGKV1-33*01 922 81,36% (227/279 nt)
M64855 IGKVID-33%01] 922 81,36% (227/279 nt)
X63398 IGKV1-27%01 868 79,21% (221279 nt)
Y 14865 IGKVI1-NL1¥01 841 78,14% (218/279 nt}
X72817 IGKV1D-43%01 841 78,14% (218/279 nt)

- Detailed data for closest human J-gene identification

Closest J-REGIONs ¢

Score Identity
100242 1GKJ1*01 140 86,49% (32/37 nt)
AF103571 1GKI4%02 122 81.,08% (30/37 no)
JO0242 1GK 34%() 113 78,38% (29/37 nt)
Z70260 IGKI2%02 104 75,68% (28/37 nt)
Z46620 IGKJ2*04 95 72,97% (27/37 nt)

- Identification of critical residues

Several criteriag are involved in the definition and ranking of outside CDR. critical
residues. These include at least, known participation of the residue in VH/VL interface,

in antigen binding or in CDR structure, the amino acid class changes between muring



caagacatta acaattat <210> 21 <211> 12 <212> DNA
<213> ens musculus <400> 21 actgactaca pcl2 <210> 22
<211> 9 <212> DNA <213> MUS MUSC 'US <400>

22
WO 20087662063 PCITEP2007/062760

20

_Result summary:

tapacatct9 <210> 23 <211> 24 <212> DNA <213> mu

musculus <400> 23 attgatactt acasa:,,tggtgg tact24 <210> 24

<211> 24 <212> DNA <213> mus msusruius <400> 24

ctacagtatg ataatc gtg gacg24 8 <211=21 <212> DNA

<24 Banmus kuds ot <4003 R5reagacggaciactitgacta €variable domain
<R10> 26 <211> 24 <212> DNA <213> mus musculus

<400> 26 %gttac cat tc% acta ca e24 <210> 27 <211>

25 10D St S0 L RIS G b Yo Pgeh it %éw‘m IGKVI-
cgHictaete wyastne 27sez1 9bop §raplcine 382 IOBRMgiAues. Out of these 21
<233, MUSNUSTLI SIs400R £ B:aaggeaagecangadatidasrion of 9 most

%@@L@@%&ﬁ t?iﬁ;l?&z?cg)ﬁu%g Tiedel i il Sk BNA 52137 a0, 153, Tes,

mum mu
(68, A69 RBS dﬂd Y87, Out of these U residues, 3 of them are supposed to be even

more inmportant so that they will keep thefr murine origin in the humanized form. These
are residues 139 and HS55 and T66, located at the CDR1 and CDR2 anchors,
respectively. Finally, 6 amino acids will be analysed individually and/or in combination
to determine whether they can be humanized or if they have to keep their murine origin.
Looking to the non-involvement of the J-region in antigen binding and structuration of
the V-region, i was decided to use the native hurnan IGKJ1*01 germline gene,
In the designed sequence of the humanized 6F4 VL domain depicted in Figure 17 :

*, correspond to amino acids changed de facto to their human counterparts

1, correspond to amino acids analysed for themr abilities to be humanized, the
human residue being indicated below the sign

2, correspond to amino acids that remain murin in the humanized 6F4 VH

domain

Example 10: First version of humanmization by CDR-—prafting of the varisble region of

the heavy chain of the 6F4 antibody (6F4 VI

- Summary of the immunogenetic analysis

Productive IGH rearranged sequence
: {no stop codon and in frame junction)

 JUNCTION

o o JIGHVI- score = identity = 75,35%
V-GENE and allele 4] 79 (17288

o . . ;iscorc 1dent1ty 87 23% I

J-GENE and allele 1GHI4*01 181 | (41/47 )

i COR-IMGT  lengths and AA [8 8,9] CARQTDYFDYW
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<400> 29 tacacatcta cattacaa c a2l <210> 30 <211> 18
<212> DNA <213> mus muscu us <400> 30 actgactaca
cat tacl8 9 <212> DNA <213> mus musculus <400>31
% {%ga{c cttacaatgg tggtactagg tacaaccaga agttcaa CTéEm" /062760
51 <210>32 <211>318 <2]5%> DNA

D-gene strictly belongs to the CDR3 region in the VH domain. The humanization
process i3 based on a « CDR-grafting » approach. Analysis of the closest human D-

genes is not usefull in this strategy.
- Detailed data for closest human V-gene identification

Closest V-REGIONs (evaluated from the V-REGION first nucleotide to the 2nd-CY'S

codon)

Score dentity
Z12305 IGHV1-*01 756 75,35% (217/288 nt)
X62106 IGHV1-2%02 787 75,00% (216/288 nt)
X92208 1GHV1-2%03 782 74,65% {(215/288 nt)
Z12310 IGHVI-2%04 778 74,65% (215/288 nt)
MO9642 IGHV1-24%01 760 73,96% (213/288 at)

- Detailed data for closest human J-gene identification

Closest J-REGIONs ¢

Score Identity
00256 1GHJ4*0] 181 87.23% (41/47 nt)
X86355 IGHI4*(2 172 85,11% (40/47 nt)
M25623 IGHI4%03 172 85,11% (40/47 nt)
JO0256 TGHI1*01 138 74,51% (38/51 nt)
J00256 TGHIS*01 133 74,00% (37/50 nt)

- Identification of critical residues

Several criteriae are involved in the definition and ranking of outside CDR critical
residues. These include at least, known participation of the residue in VH/VL interface,
in antigen binding or in CDR structure, the amino acid class changes between murine
and human restdues, localization of the residue in the 3D structure of a variable domain
ete. ..

31 amino acids arc found different between 6F4 VH domain and the closest IGHVI-
01 human germiine V gene, all of them being outside CDR residues. Out of these 31
residues, analysis of the above cited parameters lead to the identification of 9 most
potentially confributing residues. These murine residues are 12, Y406, 133, Y55, R66,
N68, (369, K72 and KB2. Out of these 9 residues, 2 of them are supposed to be sven
more important so that they will keep their murine origin in the humanized form. These

are residues Y55 and R66, located at the CDR2 anchors. Finally, 7 amino acids will be



<213> mus musculus  <400>32 gacatccaga tgacacagtc
tccatcctca ctgtctgcat ctctaggagg caaagtcacc 60 atcacttgca

WO 2%%808.3.900& agacattaac aattatatag cttggtacca aca

Caagcct
J5.206 BCTIEP2007/062760

ggaaaaggtc ctaggctgct catacattac acatctacat
tacaagcagg catcccatca 180 aggttcagtg gaagtgggtc
tgggagagat tattecttca gcatcagcaa

analysed individuvally and/or in combination to determine whether they can be
humanized or if they have to keep their murine origin,
Looking to the non-involvernent of the J-region in antigen binding and structuration of
the V-region, it was decided to use the native human IGHI4*01 germline gene.
5 In the designed sequence of the humanized 6F4 VH domain depicted in Figure 18 :

*, correspond to amino acids changed de facto to their human counterparts

i, correspend to amino acids analysed for their abilities to be humanized, the
luman residue being indicated below the sign

2, correspond to amino acids that remain murin in the humeanized 6F4 VH

10 domain

Example 11 : Second version of humanization by CDR~erafting of the variable region
of the heavy chain of the 6F4 antibody (0F4 VH)

An other way to identify human V-gene candidates for CDR-grafting was to look for

15  human homologies at the amino acid level using IMGT/DomainGapAlign tool.

- Resuits of the IMGT/DomainGapAlign immunogenectic analysis are

summarized hereinafier:

Allele Species Pomain Smith-Waterman Score Identibty percentage Qweriap
IGHVI-3*01 Home sapiens 1 451 54,3 98
20 - Identification of critical residues i IGHVI1-03*01 germline gene

{SEQ ID No. 49, EMBL nomenclature: X62109).

The alignment of 6F4 VH domain and IGHVI-3*Q1 proteic sequences is represented in
figure 31.
The selection and ranking of those residues is based on differential criteriae
25 Dbased on the relative importance of each single position according to their structural
refevance, their known structure-function relationship, the relevance of the amino acid
class change if it happen and it alse take advantage of the results obtained during the

first humanization process.
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In e first intention, all the different “out-side CDRs” amino acids have been
changes for their human counterparts, except residues Y55 and R66 which both are
strongly supposed to be involved in binding as CDR2-anchors assigned residues.
Humanizability of those two residucs will be explore at the end of the process, when all
the other analyses described after will be performed. Indeed, recovery of the fully
activity of the parental antibody, the 6F4 Hz2 re-humanjzed VH domain would have to
be improved as follow; a “de-humanization” process would consist in back mutating, if
necessary, these amino acids in their murine counterpart:

The first group residues, namely E1Q, K43R and K75R present a strong
combination of criteria and correspond to the first positions that “de-humanization” will
be assessed if looking for a benefit,

Then, residues from group 2, namely K48(Q, S49R, F88Y and HYOR, arc
chemically relevant mutations but structurally a little less supposed key residues and
will be tested in a second round of experiment.

The six residues from the third group, are presumably more involved in an
overall and/or core-oriented residues and thus supposed to be less involved in binding
and thus be explored in a third round of improving, whenever necessary.

Residues from the group 4, are supposed to be the less structurally and/or amino
acid class change relevant and for who “de-humanization” would be explored iately.

Finally, the following six residues, 12V, Y40H, 153M, N68S, K720 and K82T,
correspond to amino acids that humanization did not, at {east in this initial combination,
alter binding activity of the firstly humanized VH domain. “De-humanization” of thege
residues will be performed in a last round of improving.

D-gene strictly belongs to the CDR3 region in the VH domain. The
humanization process is based on a « CDR-grafting » approach. Analysis of the closest
human D-genes is not usefull in this strategy.

Looking to the non-involvement of the J-region in antigen binding and
structuration of the V-region, it was decided to use the native human IGHI4*01

germline gene.
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aaccagaagt tcaagggcaa ggccacat%g actgttgaca agtcctccag
cacagccttc 240 atgcatctca acagcectgac atctgaggac
tatgcagtct

- Experimental data obtained for the re-humanized 6F4 antibody

In the following experiments, the re-humanization only concern the heavy chain,
the light chain always corresponding to the QTY/AET humsanized 6F4 VL domain as
cxemplified in example ¢ this finally selected humanized VL domain exhibifs an anti-
JAM-a binding activity similar to that of the recombinant chimeric 6F4 antibody.
Similarly, the re-bumanized version improvement assays were performed with reference
to recombinant chimeric 6F4 antibody anti-JAM-a binding activity as defined by an
ELISA assay (data not showed),

Example 12 In vitro down-reculation of JAM-A expression by the 6F4 MADb
MCF-7, HT29 and A349 cell lines were sclected to determine the effect of the

6F4 MAD on JAMA expression, Briefly cells were plated in 75 em? flasks and incubated
at 37°C, in 5% C0, atmosphere, for 24 hours, in medium supplemented with 10% Fecal
Calf Serum (FCS). Then cells were washed 3 times with PBS and incubated for an
additional day in serumn-free medium, After this second incubation, the serum-free
medium was removed and replaced by fresh serum-free medium alone or fresh serum-
free medium containing either 6F4 or an IgG1 isotype control described as 9G4. After
either 5 or 16 hours of incubation, cold lysis buffer (10 mM Tris HCI buffer, pH 7.5,
15% NaCl | M (Sigma Chemical Co.), 10% detergent mix (10 mM Tris-HCL, 10%
Igepal tysis buffer) (Sigma Chemical Co.), 5% sodium deoxycholate (Sigma Chemical
Co.), 1 protease inhibitor cocktail complete TM tablet (Roche) and 1% phosphatase
inhibitor Cocktail Set Ii (Calbiochem), pH 7.5) was added and cells were scrapped on
ice. The lysates were clarified by centrifugation at 4°C. Protein was quantified by BCA
protein assay and 235ug of protein were loaded in each lane of a Biorad 4-12% Bis-Tris
gel. Sampies were heated for 5 minutes at 100°C and kept at -20°C or loaded directly
on 4-12% SDS-PAGE gels and transferred to nitreceilulose membrane. Blots were first
blocked with 5% BSA for all antibodies. Incubation of specific anti-JAMA primary
antibody was performed for 2 hours at room temperature, Filters were washed in TBST
and incubated with appropriate HRP-linked secondary antibodies for 1 hour at room
temperature. Membranes were washed in TBST prior visualization of proteins with
ECL (Amersham},
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As shown in Figure 19, a significant down-regulation of JAM-A. was observed
for the 3 cell lines treated with the 6F4 MAb, MCF-7 seemed t0 be the most sensitive
one with a complete and stable down-regulation obscrved as early as 5 hours post 6F4
incubation. For HT29 cells & partial but sustained down-regulation of JAM-A was also
roticed. The kinetic of down-regulation was different for AS49 cells as no significant
effect was observed at the carly incubation time while a complete inhibition occurred
after 16 hours of incubation with the 6F4 MAb. As expeeted no significant differences

were observed between untreated cells and cells incubated with the 9G4 isotype control,

Example 13: Effect of a single injection of 654 on in vive tumor proliferation

To determine the in vive mechanism of action of the 6F4 MAb, 7 weeks old
female mice bearing estrogen pellets have been injected with MCP-7 cells, When
turnors reached a volume of 80 to 100 mm”, 3 groups of mice with comparable tumors
were generated. Before any mjection, tumors were removed from one of these groups to
check the basal proliferation of tumor cells within an untreated tumor. Mice from the 2
other groups were injected either with | mg of 6F4 or with the same dose of an IgG1
isotype conirol described as 9G4,

Six hours post injection, tumors were removed, fixed in formalin, paraffin
embedded, cut into 5 pum sections and stained with an anti-Ki67antibody to determine
the level of proliferation i treated versus control tumors.

As shown in figure 20 no difference was observed between tumors removed
before injection (described as TO for time 0) and tumors treated with the isotype control
9G4. On the other hand, a significant inhibition of tumor celi proliferation was observed

after a single injection, 6F4.

Example 14: Effect of a single njection of 6F4 on in vive JAM-A ecxpression

For this study the in vive protocol is the same as the one described in in vivo
proliferation experiments except that removed tumors were quickly frozen in liquid
nitrogen for Western tlot analysis. The Western blot was performed as described in the
Example 13 above,

Figure 21 demonstrate that no difference in JAM-A expression was observed

between unfreated mice (described as TO for Time 0) and mice injected once with the
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<400> 34 gacatccaga tgacacagtc tccatcctca ctgtotgcat
ctctgggagg caaagtcacc 60 atcacttgca aggcaagcca
ggé{]g%ﬁg\?ggtc ctaggctgct catacattac acatctacat tacaapl'&g%
catcccatca 180 aggttcagtg gaagtgggtc tgggagagat
tattccttca gcatcagcaa cctggagcct 240 gaagatattg gaacttatta
ttgttatacag tatgataatc tgtggacgtt cggtggaggc 300

acgasgaig ratalcoaath-ggaigalgel:iation was noticed when mice were treated

with the 64 MAD indicating that a potential mechanism of action invelved in the in

(H7/462760

vivo antitumor activity of this antibody could be the down-regulation of the receptor.
These results were i agreement with the one observed in vitro and described below

cxample 13.

Example 15 Comparison of the anti-tumoral activity of 6F4 and iss F{ab™y fragment

As JAM-A is highly expressed by MCF-7 cells and despite the fact that 6F4 is

an IgG1 (isotype known to be poorly invelved in effector functions in mice), an in vivo
comparison between 6F4 and its F(ab’)2 fragment has been set up in the MCF-7 model
to determine a potential involvement of effector functions in the in vivo activity.

For that purpose, Five millions MCF7 cells were engrafted into 7 weeks old
mice femaie bearing estrogens pellet. Five days after cells implantation, mice were
treated either with 300 pg of 6F4 or with 200 ug of 6F4 F(ab’}; three times per week.
For the first injection, 600 pg of antibody and 400 pg of 6F4 F(ab’), were injected.
Tumor volume was measured twice a week for 4 weeks.

Figure 22 showed that tumor growth in mice treated with 6F4 and 6F4 F(ab™),
was sigmficantly different from tumor growth of contro! mice from D3 to D27 (p<0.03
for 6F4 and p<0.013 for 6F4 B(ab’),). No difference was observed between 6F4 and 6F4
F(ab’), groups of mice showing that effector functions are not involved in the 6F4

activity.

Example 16; Evalyation of the expression of JAM-A on human tissue

A comparison of JAM-A expression on tumoral versus normal patient tissues
has been performed to sclect tumor types overexpressing JAMA, Pairs of normal versus
tumoral tissues from the same patient were selected for this stady. In these patients
normal tissues was taken near fo the tumor. JAM-A expression was determined by
ImmunoHistoChemistry (IHC} using tissue arrays from Superships. Briefly, Slides were
dewaxed and antigen retricval was performed using the Dakocytomation solution
81699, at 98°C for 20 minutes. After quenching endogenous peroxidase (0.3% H,0,
solution for 5 minutes) and blocking non specific sites (Ultra-V-Block ; Labvision, ref;

TA-125-UB), the primary antibody (anti-hJAM-A, AF1103 from R&Dsytem or goat
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cgtcctgaac 480 agttggactg atcaggacag caaagacag%CT/Epz 62760

acctacagca tgagcagcac cctcacgttg0540 accaaggacg

agtatgaacg acataacagc tatacctgtg aggccactca caagacatca

600 acttcaccca ttgtcaagag cttcaacagg aatgagtgt

IgG isotype control from Zymed) was incubated for 1 hour at room temperature. After

washes in TBS-tween, the binding of the anti-hJAM-A was revealed using the LSAB+
kit from dakocytomation. Visualization of the complex primary Ab and LSAB+ was
perfomed by the chromogenic reaction HRP-DAB. Slides were then counterstained by
hematoxylin.

Samples of thyroid, tung and breast cancer were analysed. For thyroid samples
{Figure 23), no expression was observed on normal thyroid tissue while JAM-A
appeared to be strongly expressed in tumoral sections (membrane staining) from the
same patient. In Jung normal tissue JAM-A was expressed by pneumocytes. However, a
strong membrane expression was cobserved in all tumoral samples (Figure 24). For
breast cancer, a weak JAM-A expression, located on lobular ducts, was observed on
normal breast fissue. In cancer scctions, the 3 examples of carcinoma shown in
Figure 25 {(infiltrating duct, atypically medullary and infiltrating papiliary) demonstrate
that JAM-A 15 over expresses on breast cancer tissues,

These data suggested that thyroid, breast and lung cancers could be good targets
for a JAMA therapy.

Example 17: In vivo activity of 6F4 on A431 ¢pidermoid carcinoma xcnograft in nude

mice

A-431cells were routinely cultured in DMEM (Lonza) suppiemented with 10%
heat inactivated Fetal Calf Serum (Sigma). Cells were split two days before engraftment
so that they were in exponential phase of growth. Ten million A-431 cells were
engrafted on 7 weeks old Athymic Nude mice. Five days after engraftment (D5) mice
were randomised and treated ip. with the following schemes: The control group
received twice a week injections of PBS and the 6F4 treated group was injected Lp. with
a loading dose of 2 mg followed by twice a week injections of | mg dose of antibody.
Tumor were measured twice a week and tumor volumes were calculated using the
formula: 1/6.Jength. width.height. Statistical analysis were performed for each time point
using a Mann-Whitney Test and SigmaStat software. Figure 26 showed that the 6F4
MAD is capable of significantly inhibiting the in vivo growth of A431 cell line (p<0.009
from day 38 to day 56).
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Example [8: Evaluation of 6F4 activitv on antigen presentation by antigen presenting

cells (APC)

JAM proteins are expressed in a variety of tissues throughout the human body as

well as on the surface of platelets, lcukocytes, and erythrocytes [Naik 1995; Malergue
1998; Komelki 1990; Williams 1999; Gupta 2000] . JAM-A appears to be expressed in
platelets, neutrophils, monocytes, lymphocytes, and erythrocytes [For review sec
Mandeil 2005].

To determine whether a treatment with 6F4 could impair antigen presentation in
patients an evaluation of a potential interference with Antigen Presenting Cells (APC)
including macrophages and dendritic cells has been performed. In the presentation
process, APC internalise antigens and degrade them to generate peptides which are
assoctated within the cytoplasm with CMH class TI molecules. Then the complex is
expressed on APC membranes and presented to specific T lymphocytes responding to
that stimulation by proliferation.

In the study presented below, the potential effect of 6F4 on Tetanus Toxoid
presentation by human PBMC was evaluated. For that purpose, PBMC were isolated by
Ficoll gradient centrifugation from blood. Cells were washed in PRS, counted and
suspended in RPMI 1640 medium supplemented with 10% heat-inactivated foetal calf
serum {FCS), ghutamine and antibiotics at the concentration of 0.25.10° cells/ml. 100 ul
of PBMC were secded in each well of a 96 well plate previously filled with the antigen
and the antibody to be tested 10 pg/mi final concentration). The 9G4 Mab was used as
an 1gG1 isotype control and phytohemaggiutinin PHA (2.5 pg/ml final concentration), a
polyclonal activator of lymphocytes, was introduced as a positive control.

Specific antigen activator Tetanus Toxoid (TT) was selected and added to
PBMC at a final concentration of 100 pg/ml, Plates were then incubated at 37 °C in an
atmosphere containing 5% CO; for 96 h. Then, 0.25 uCi of ["H]-Thymidine is added to
the wells and incubated for 24 h. After incubation the cells were harvested, the filter
membrane were dried and the amount of radioactivity was counted in a scintillation
counter,

Regarding to figures 27A and 28A that display the values of two independent
experiments, the polyclonal activator, PHA used as a positive control of PBMC

preparation is a potent inducer of lymphoproliferation, with indexes ranging between 30
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and 70 depending on the donors and the experiment. In these conditions, the

lymphoproliferation index was not modified whatever the antibody incubated, and 6F4
did not dispiay any significant agonist or antagonist activity. Figures 278 and 28B that
display the values of two independent experiments, showed that significant variations
could ocour between donors towards TT activation of lymphoproliferation. In these
experiments, indexes ranged between 2 and 3 depending on the donors and the
experiment. However, no interference on the antigen presentation was observed in
presence of OF4.

In conclusion, despite the significant expression of JAM-A on APC and
Iymphocyte, the use of an antibody directed against this target does not impair neither

the non specific proliferation of lymphocyte nor the antigen presentation process.

Fxample 19: Evaluation of platelet ageregation and activation afier 6F4 incubation

In order to investigate whether 6F4, which binds to human platelets, could have
any biological function, two parameters were measured: platelet aggregation and
serotoning release.

For this purpose, buman platelets from 10 normal donors were incubated with
3 ng/mi of several antibodies to be tested.

PM6/248 (an anti-0lbP3) have been reported to induce platelet aggregation.
9G4 was used as negative isotype control.

As expected when tested on human platelets, thrombine and ADP induced
aggregation. PM6/248 also induced platelet aggregation.

No platelet aggregation was measured after incubation with 6F4. The effect was
comparable to the one observed with 9G4, used as positive control (figure 29}.

In a similar way, 6F4 was not able to induce serotonine release (figure 30)
whereas thrombine induced, as expected, 5-HT release.

All together, these results indicate that whereas JAM-A is expressed, no

biological function is triggered on human platelet after 6F4 activation.
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1. An isolated antibody, or a derived compound or funciional fragment of
same, capable of inhibiting the proliferation of tumor cells in virre andfor in vive,
characterized in that it comprises a light chain comprising the following three CDRs:

CDR-LI of the sequence SEQ ID No. 1,

CBDR-L2 of the sequence SEQ ID Neo. 3; and

CDR-L3 of the sequence SEQ ID No. 5
and a heavy chain comprising the following three CDRs:

CDR-H1 of the sequence SEQ ID No. 2;

CDR-H2 of the sequence SEQ ID No. 4; and

CDR-H3 of the sequence SEQ ID No. 6.

2. An isolated antibody, or a derived compound or functional fragment of
same, according to claim i, characterized in that it comprises a light chain comprising
the following three CDRs as defined according to IMGT:

CDR-LI of the sequence SEQ 1D No., 1;

CDR-Lz2 of the sequence SEQ 1D No, 3; and

CDR-L5 of the sequence SEQ ID No. 3
and & heavy chain comprising the foliowing three CDRs as defined according to IMGT:

CDR-HT of the sequence SEQ 1D No. 7:

CDR-H2 of the sequence SEQ 1D No. 4: and

CDR-H3 of the sequence SEQ ID No. 12.

3. An antibody, or a derived compound or functional fragment of same,
according to claitn 1 or 2, characterized in that it comprises a light chain vanable
domain sequence comprising the amino acid sequence SE(Q ID No. 13 and a heavy
chain variable domain sequence comprising the amino acid sequence SEQ 1D No. |

4, An antibody, or a derived compound or functional fragment of same,
according to any of the claims 1 to 3. characterized in that said antibody 15 a murine
antibody and in that it comprises a light chain of amino acid sequence SEQ 1D No. 13,

and a heavy chain of amino acid sequence SEQ ID No. 16.



tcaccattac totgactect aaggtcacgt gtgttgtggt agacatcagc 280
aaggatgatc ccgaggtcca gttcagctgg tttgtagatg atgtggaggt
gcacacagct 840 cagacgcaac cccgggagga gcagttcaac
agcactttcc gctcagtcag tgaacttccc 900 atcatgcacc
aggactggct caatggcaag gagttcaa&t' gcagggtcaa cagtgcagct
960 ttocctgccc ccatcgagaa aaccatctcc aaaaccaaag

gcaggccga%rgg%gg%ga(g a derived compound or functional fragment of same,

according to anmy of the preceding claims, characterized in that said antibody is a
chimeric antibody which aiso comprises constant regions of the light chain and the
heavy chain derived from an antibody of a species heferologous to mouse,

4, A chimeric antibody, or a derived compound or functional fragment of
same. according te claim 4, characterized in that sald heterologous species is man.

7. A humanized antibody, or a derived compound or functional fragment of
same, according to claim 6, characterized in that the constant regions of the Iight chain
and the heavy chain derived from human antibody are the lambda or kappa and the
gamma-1, gamma-2 or gamma-4 regions, respectively.

8. A humanized antibody, or a derived compound or functional fragment of
same, according to claim 7, characterized in that it comprises a light chain variabie
domain sequence comprising the amino acid sequence SEQ ID No. 17, and a heavy
chain variable domain sequence comprising the amino acid sequence SEQ 1D No. 18 or
19.

9. An antibody, or a derived compound or functional fragment of same,
according to any of the preceding ciaims. characterized in that said derived compound
consists in a binding protein comprising a peptide scaffold on which at least one CDIR is
grafted in such a way as to preserve ail or part of the paratopic recognition properties of
the mitial antibody.

10. An antibody. or a derived compound or functicnal fragment of same,
according to any of the preceding claims, characterized in that said functional fragment
is selected among the fragments Fv, Fab, (Fab™),, Fab’®, scFv, scFv-F¢ and diabodies. or
any fragment whose half-life has been increased such as pegylaied fragments,

1. A murine hybridoma filed with the CNCM, Pasteur Institute, Paris, July
6, 2006, under number I-3640,

2. An antibody secreted by the hybridoma according to claim 11.

13. An antibody, or a derived compound or functional fragment of same,
according to any of the preceding claims, characterized in that it is able to specifically

bind to JAM-A {junction adhesion molecule-A) protein.



1020 gtgtacacca ttccacctcc caaggagcag atggccaagg
ataaagtcag tctgacctgc 1080 atgataacag acttcttcmc
tgaagacatt actgtggagt ggcagtggaa tgggcagcca 1140
gcggagaact acaagaacac tcagcccatc atggacacag atggctctta
cttcgtctac 1200 agcaagctca atgtg?:?agaa gagcaactgg
gaggcaggaa atactttcac ctgctotgtg 1260 ttacatgagg

gCthcﬁaca%%Ca%ﬁ%g‘%F%gg%rafge%ggo%npound or functional fragment of same,
according to claim 13, characterized in that it has a Kd for the JAM-A protein between
roughly 1 nM and 1 pM. more preferentially between 10 pM and 40 pM.

5. An isolated nucleic acid characterized in that it is selected among the
following nucleic acids:

a) a nucleic acid, DNA or RNA, coding for an antibody, or for a derived
compound or functional fragment of same, according to one of the claims 1 to 10 and
1210 14

b} a nucleic acid complemeniary to a nucleic acid as defined in a);

¢} a nucleic acid of at least 18 nucleotides capable of hybridizing under highty
stringent conditions with at least one of the CDRs of nucleic acid sequences SEQ ID
Nos. 20, 22 to 24, 26 and 27; and

d) a nucleic acid of at least 18 nucleotides capable of hybridizing under highly
stringent conditions with at least the light chain of nucleic acid sequence SEQ 1D Ne.

a2

32 or 36 and/or the heavy chain of nucleic acid sequence SEQ 1B No. 33, 37 or 38.

16, A vector composed of a nucleic acid according 1o claim 15.
17. A host celi comprising & vector according to claim 16.
18. A method for producing an antibody. or a derived compound or

functiopal fragment of same, according to one of the claims ! to 10 and 12 to 14,
characterized in that said method comprises the following steps:

a) the culture in & medium of and the suitable culture conditions for a host cell
according to claim 17; and

b) the recovery of said antibody, or one of its functional fragments, thus
produced from the culiure medium or from said cultured celis.

19.  An antibody, or a derived compound or functional fragment of same,
according to any of the claims 1 to 10 and 12 to 14, characterized in that it consists of a
bispecific antibody and such that it comprises a second motif capable of mteracting with
a receptor implicated in tumor development. selected among the receptors VEGFR,

v EGF, EGER, IGF-1R, HER2neu, HGF, cMET, FGF, CXCR4 and CXTR2.
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20, A composition comprising as an active ingredient a compound consisting
of an antibody, or a derived compeund or functional fragment of same, according to one
of the ¢laims 1 t0 10, 12 t0 14 and 19.

21. A composition according to claim 20, characterized in that it comprises,
in addition. as a combination product for use in a simultaneous, separated or extended
fashion, an antitumor antibody other that an antibody directed against JAM-A protein.

22, A composition according to claim 20 or 21, characterized in that it
comprises, in addition, as a combination product for use in a simulianeous, separated or
extended fashion, a cvtotoxic/cvtostatic agent.

23, A composition according to claim 22, characterized in that said
cviotoxic/cytostatic agent is chemically bound with at least cne of the elements of said
composition for simultaneous use.

24, A composition according to any of the claims 20 to 23, characterized in
that at Jeast one of said antibodies, or the derived compounds or functional fragments of
same, 1s conjugated with a celivlar toxin and/or a radioisotope.

25, An antibody, or a derived compound or functional fragment of same,
according to one of the claims 1 to 10, 12 to 14 and 19, or a composition according to
one of the claims 20 to 24, for use as a drug.

26. An antibody, or a derived compound or functional fragment of same,
according to one of the claims 1 to 16. 12 to 14 and 19, or a composition according to
one of the claims 20 to 24, for the prevention or the treatment of a disease related to
tumeor cell proliferation.

27. The antibody or the composition according to claim 26 for cancer
prevention or treatinent.

28. The antibedy or the composition according to claim 27, characterized in
that said cancer is a cancer selected among prostate cancer, osteosarcoma, fung cancer,
breast cancer, endometrial cancer, nmltiple myeioma. ovarian cancer, pancreatic cancer
and colon cancer.

29. The anitbody or the compesition according to claim 27, characterized in
that said cancer is a cancer selected among estrogen-related breast cancer, non-small

cell hang cancer, colon cancer and pancreatic cancer.



cccatcatca ttgagcgcegt ctgtcggcga tcgggttacc 60 attacctgcc
aggcaagtca agatatcaac aactatattg cttggtatca acagaagccc
120 ggtaaagcmc caaagctgct gatacactac acctccaccc
tggagaccgg cgtgccttct 180 agattttctg gaagcgggtc
cggaaccgat tatacgttca caatctccagféottcagocc 240
gaagacatcg ccacatacta ctgtctgcaa tacgacaatc tgtggacatt

tggCC}b’bg qg@% §fo a91 antihody, or a derived compound or functional fragment of same,

according to one of the claims 1 to 10, 12 to 14 and 19, or a composition according to
one of the claims 20 to 24 in the preparation of a medicament for the prevention or the
treatment of a disease related to tumor cell proliferation.

1. The use according to claim 3, wherein the disease is cancer.

Lid

32. The use according to claim 31, wherein said cancer is a cancer selected
among prostate cancer, osteosarcoma, lung cancer, breast cancer, endometrial cancer,
mulfiple myeloma, ovarian cancer, pancreatic cancer and colon cancer,

33. The use according to claim 31, whergin sald cancer is a cancer selected
among estrogen-related breast cancer, non-smal! cell lung cancer, colon cancer and

pancreatic cancer.



actaaggtgg agatcaaa 318 <210>37
<212> DNA <213> rums musculus

SEQUENCE LISTING
<110» Pierre Fabreo Médicament
GOETSCH Liliane
CORVAIA Mathalie
HAEUW Jean-Frangois
BRES Cedric
<120> Wovel antiproliferation antibodies

<130> D24958

<150> FROGLO3IZY
<151 20061124

<160> £4

<170>» Patentin version 3.3
<230» 1

211 B

<@lZ> PRT

<213> mug musculug

<400> 1

Cln Asm Ile Asn Zsn Tvr

1 &
<2i0» 7
<2il» 4

<Z2iZ2> PRT
<213> mus muscalus

<400> 2
Thy Asp Tyr Ser

]

<Z10> 3

<211> 3

<Z212> BRT

<2i3» mus musculus

<400> 3
Tyr Thr Ser

i

<Z210> 4

<Zii» B

<212 PRT

<213» mus musculus

<400> 4

Tis Asp Pro TIyr Asn Gly Gly Thr

<211> 345



<400>37 gaagtgcagc tggttcagag cggcgccgag gtaaaaccag
gggcgacggt gaagataagc 60 tgcaaggtga gtgggtactc
attcaccgac tattcaatgc actgggtcca acaggcccct 120
ggtaaaggac tggagtggat gggatacatc gatmcctaca atggaggcac
taggtacgcc 180 gagaagttcc aggggagagt cactattacc
gcagatactt ctaccgatac tgcctacatg 240 gaactcagca

gtotgegytc

<210> 5

<211» 8§

212> PRT

<213» mus musculus

<440> 5

Leu Gin Tyr Asp Asn Leu Tro Thr
5
5

1

<210> 6§

<211> 7

<212>» PRT

<Z213>» mus muscuius

<400> @

Gln Thr Asp Tyr Phe Asp Tvr

A

&

<210 7

<211> 8

<212» PRT

<213> mus musculus

<&00> 1

Gly Tyr Ser Phe Thr Asp Tyvr Ser
1 5

L

<210> 8

<211» 11

<21Z> PRT

<213> mus musculus

<&90> 8

Lys Rla Ber Gln Asp Ile Asn Asn Tyr T
1 5 i

210> §

<2il> €

<212» BRT

<213> mug musculus

<400> 9

Thr Rsp Tyr Ser Met Tyr

1 5

<210» 10
<211> 7
<Z12» PRT



£ 7

<400G>
Ty
1

<210
<211

<212
<213

<A30>
Tyr Il
1

51y

<210

<211
<Z21Z>»
<213>

<400=

cgaggacaca gcagtctact attgtgctcg ccaaacagac 300
tattttgact attggggcca gggaaccttg gtgacagtgt cctct 345
<210> 38 <211> 348 <212> DNA <213> mus musculus
<400> 38 caggtgogat tggtacagto aggcgeggag gtgaggaagc
ctggggotay tgttagagtc60 tcctgtagag cctchygata ttecttcact
gactacteta tgcattgggt tcgccaggoal20 ccagggcagc

+ =g detgedatg galoggggtac attgatccct acaacggagg

wccacgcgatat180 agtcagaagt tccagggtcg ggtgacaatc
.. acagccgata cgfccaccag caccgootac240 atggagttga
gcagtcteag gtchagaagao acagccgtgt actattgogo
aagacagacc300 gattatttcg actactgggg ccagggcact
uctcgtgaccg tototagc348 <210> 39 <211> 115 <212> PRY
1 /<213> mus musculus <400> 39 Met Arg Pro Ser lle Gin
w:Pheskew Gly Leu Leu Leu Phe Trp Leu His 1015 Gly Ala
Gin Cvs Asp lle Gin Met Thr Gin See Pro Ser See Leu See
202530 Ala Ser Leu Gly sly Lys Val Thr lle The Cys Lys
© Rfa'See Giti'ASE 354045% e ASn*Lys TyrrLE& AR Trp Tyr sin
His Lys Pro sly Lys Gly Pro 505560 Ary Lou Leu lie His Tyr
The See Thr Leu Gin Pro sly lle Pro See 65 70 75 go Arg
Phe See Sly See Gly See sly Arg Asp Tyr See Phe See lag
. Ser
PRT

11

12

Ala Rrg Gln Thr Asp Tyr Phe Asp Tyr

1

<210
<Z1ll>
LAL2>

<213

=4

2

13
166
BRT
MRS musculng

<400> 13
Asp Ile Gln Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leun Sly
1 5 10 15
Giy Lys Val Thr Iie Thr Cys Lys Ala Ssr Gln Asp Ile Asn Asn Tyr
249 25 30
Ile ala Trp Tyr Gln His Lys Pro Gly Lys Glv Pro Arg Leu Leu Iie
35 40 45
His Tyr Thr Ser Thr Leu Gln 2la Gly Ile Pro Ser Arg Phe Ser Gly
50 25 &0
Ser Gly Ser Gly Arg Asp Tyr Ser Phe Ser Ile Ser Asn Leu Glu Pro
65 79 75 80
Glu Asp Ile Gly Thr Tyr Tyr Cvs Leu Glo Tyr Asp Asn Leu Trp Thr
85 2y 95
Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 1905
<210> 14
<21i» 1186
<2l2> PRT
<213> mus musoulus

<400>

14



Glu

859095 Asn Leu Glu Pro Glu Asp lle Ala The Tyr Tyr Cys
Leu Gin Tyr Asp 100105110 Asn Ecu Leu 115 <210> 40
<211> 12 <212> PRY. <213> mus musculus <400> 40 Tap
The Phe sly sly Sly The Lys Leu Glu lle Lys 15Ig <210> 41
<211> 117 <212> PRY <213> torso sapiens <400> 41 Met
Asp Met Arg Val Pro Ala Gin Leu Leu sly Igu Leh Gin Mu
ne 1P 51015 Leu,Seg sly Alg Arg, Gys Asp lie Gin Met The
GIn See Pro Ser See 202530 Leu See Ala Sée Val Gly Asp
3 Big el The e The TYE Gin Ata’Seé™854045° 12°Gin Asp
uet e Per AsstTyrLoteAsn Frp Tyr GinrGln Lys Pro-Giy Lys
- SU5BGO Ala Pro Lys Leu Loy lle TytAsp Ala Ser Ass Lou
50 Glu Thr Gly Vol:65 70 75 80 Prosber Arp Phe Per Giy Per
S By Per Gy THrASp PRie Thr:Ph& TRI™389095 [ Per Per
His LounGindro-Clu-Asp He:Ala Thr Ziyrvkyr:Gvs,Gm:Gin
<212» PRY <213> home sapiens <400>42 Top Thr Phe
“*! BlyGin Gly Shr Lys Vol Glu lle Lys 1510 <210> 43 <211>
98 <212> PRY <213> mus musculus <400> 43 Giu lle Gin

<10 150U Gin Gin Per Gly Pro Giu Leu Val Lys PrO Gly Ala
<211» 215iG15H

<212Z> PRT
<213> mus musculus

<400> 15

His

Ser

Glu

Phe

Thr

Cys Glu Ala Thr His Lys Thr Ser Thr S2r Pro Ile V

Tile Gln Met Thr Gln Ser Pro Ser Ssr Leu Ser Ala Ser Leu 351

b

Lys Val Thr Tle Thr Cys Lys Ala Ser Gln Asp Ile Asn Asn Tyr
20 25 30
o Gly Lys Gly Pro Arg Leu Leu Ile

Z
Tyr Thr Ser Thr Leu Gln Ala Gly Ile Pro Ser Arg Phe Ser Gly
50 55 690
Gly Ssr Gly Rrg Asp Tyr 3ar Phe Ser Tie Ser Asn Leuw Glu Pro
70 75 80
hsp Lie Gly Thr Tyr Tyr Cys Leu Glrn Tyr Asp 2sn Leu Trp Thr

Giy Gly Gly Thr Lvs Leu Glu Ile Lys Arg Ala Asp Ala Zla Pro
100 105 110

Val Ser Ile Phe Pro Pro Ser Ser Glu Gln Leu Thr Ser Gly Gly

115 120 125

er Val val Cys Phe Leu Asn Asn Phe Tvr Pro Lys Asp Ile Asn
130 135 140

Lys Trix Lys Ile Asp Gly Ser Glu Arg Gln Asn Gly Val Leu Asn

150 155 160

Trp Thr Asp Gln Asp Ser Lys 4sp Ser Thr Tyvr Ser Mer Ser Ser

Leu Thr Lew Thr Lys hsp Glu Tyr Glu Arg His Asn Ser Tyr Thr
180 183 190
al Lys 3er Phe
193 200 205
Arg Asn Glu Cys Asn His
210 215

<210> 16
<211> 449
<2i2> PRT
<213> mus musculus



Per Vol Lys Vol Per Cys Lys Ala Per Gly Tyr Per Phe Thr
Asp Tyr 202530 Asn Met Tyr Grp Vol Lys Gin Per His Giy
Lys Per Lou Giu Trp lle 354045 Glv Tyr lle Asp Pro Tyr
ASO Gly Glv Thu Per Tyr Son Gin Lys Phe 505560 Lys Gly
Lys Ala Thu Lou Thr Val Asp’Lys Per Per Per Thu Ala Phe
65 70 78 80 Met His Lou Ass Par Lou Thu Per Glu Asp Per
400> 15Ala Val Tyr Tyr Cys 859095 Ala Arg <210> 44 <211> 2
siu 11e €212% PRY.:<213>mus.mu. eulus:.£400%.44:,Gin: Thr <210>
S var 455211> 16, <212> PRY%213> Hugs mus¢“lus 13 <400>
45 Asp Tyr Phe Asp 'Eyr Trp GIy Gin GlyoThr “TStLen Thr
ser Kot Yl OarOar 51015 €210="46'22F1>98<212>PHI <213>
Giy Tyr Ifu@rmebsaplem;gél&@? 46 quvﬁkﬁlmdneﬁq\/ajﬁm Oar Gly
o0 f\lapcglrlrr]waicgyﬁjrxs,Pxo (fly, Ala $51015 Thr Val Lys lle Oar

Lvs Gly

65 Cos Lys VabOar Giy Tyr Thr2he Thr Asp Tyr 26)2530 Tyr
Met His et f—Tls&;Frb‘”‘\?a?thrrflG(thﬁyg’ Pto @fy‘LﬁrsLGlggLeCth Try
ala axg Met:854045-Gly-Len Val Af;spsar@a.ein{\sp Gily Gin Thr lle
Thr Val MrgiaPQIngyﬁqugrQQ?%? Ser Val Tyr 11;;2 Lew Ala

il5 120 125
Pro Gly Ser &la Zla Gln Thr Asn Ser Met Val Thr Leu Gly Cys Leu
130 135 140
al Lys Gly Tyr Fhe Pro Glu Pro Val Thr Val Thr Trp Zsn Ser Gl
145 150 155 16
Ser Leu Ser Jer Gly Val His Thr Phe Pro Ala Val Leu Gln Ser A
165 170 175
Leu Tyr Thr Leu Ser Sey Ser Val Thr Val Pro Ser Ser Thr Trp Pro
180 185 190
Ser Glu Thr val Thr Cys Asn Val Ala His Pro Ala Sar Ser Thr Lys
135 200 205
Val Asp Lys Lys Ile Val Pro Arg Asp Cys Gly Cys Lys Pro Cys Ile
¥3s Thr Val Prc Glu Val Ser Ser Val Phe Ile Phe Pro Pro Lys Pro
25 230 235 240
vs Asp Val Leu Thr Ile Thr Leu Thr Pro Lys Val Thr Cys Val val
245 250 25%
r Lysz Asp Asp Pro Glu Val Gln Phe Ser Trp Fhe Val
50 265 27¢
Azp Asp Val u Val His Thr Ala Gln Thr Gln Pro Arg Glu Glu Gin
275 280 285
Fhe Asn Ser Thy Phe Arg Ser Val Ser Glu Leu Pro Ile Met His Gln

Val Asp Tisz

Asp Trp Leu Asn Gly Lvs Glu Phe Lys Cys Arg Val Asn Ser Ala Ala
Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Arg Pro

Lys Ala Pro Gln Val Tyr Thr Ile Pro Pro Lys Giu Gln Met RAla

Lya Asp Lys Val Ser Leu Thr Cys Met Ile Thr ARsp Phe Phe Pro Glu
355 364 365

Aasp Ile Thr Val Glu Trp Glo Trp Asn Gly Gln Pro Alas Glu Asn Tyr

Lys Rsn Thr Gin Pro Lle Met Asp Thr Asp Gly Ser Tyvr Phe Val Tyr
385 380 385 400
Sar Lva Leu Asn Val Gln Lys Ser Zan Trp Glu &la Gly kan Thr Phe
405 414 415
Thr Cys Ser Val Leu His Glu Gly Leu Eis Asn His His Thr Clu Lys
420 425 430

Ser Leu Ser His Ser Pro Gly Lys

4335 440

<230> 17



<211l>
212w

Gin Gly Arg Val Thr lle Thr Ala Asp Thr Oar Thr Asp Thr
Ala Tyr 65 70 75 80 Met Glu Len Oar Oar Len Arg Oar Gin
Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Thr <210> 47
<211> 121 <212> PRI <213> homo sapiens <400> 47 Met
Oar Val Oar Phe Len lle PheééLen Pro Val Len Gly Len Pro
Trp 151015 Gly Val. Len Oar Gin Val Gin Len Gin Gin Oar

E

*Gly Pro Gly Len Val 202530 Lys Pro Oar GIn Thr Len Oar

<213> mkefsthrCys Ala lle Oar Gly Asp Oar 354045 Val Oar Oar

<AG0>

Tie Al

Phe G1

<210>
ST

<212>
<213>

<400

5lu Va

Thr Va

o
[
I
=
@
)4
Lo

Gin Gl

Met Gl

Ala Arg Gln Thr Asp T

-

,Asn Oar Ala Ala Trp Asn Trp lle Aria Gin Oar Pro Oar

505560 Asp. Gly Len Gin Trp Len Gly Ary Thr Tyr Tyr Arg

_Asn’Gin P

vr

190105110 Asp Thr Ald Val Tyr Tyr

°F t1e Ser'1ys T Ty '65707580°Ash ASp Fyi-AlgVatSer Val
=p arg kys OarArg.HeFhrille Asn Pra. Asp 859095 :LhryOar Lys

Phe Qar LeniGin Len Asn Oar Val Thr Pro Gin
| £ys Ala Arg 115120
e LT E2103 HROT1LKZI2SPRY 213 Somiespiéns 14 Tyr

- 181015:5210>49

&5
v Gln Gly Thr
160

18

118

PRT

mus muscuiusg

18

1 Gln Leu Val

I Lys Ile Ser
20

is Typ Val
5

'vr Ile Asp Pro

v Arg Val Thno

u Teu Ser Ser
85

100

Thr Val Sesr Ser

<210>
<21l
<212>
<213

<400z

Gln Va

115

1%
116
ERT
mus muscuius

19

1 Gln Leu Val G

[
el

Val Lys Val Sexr

290

et His Trp Val

35

[yr Ile Asp Pro

Lvs vVal Glu

n Ser

Lys

n Gln

- Asn

55

2 Thr
u Arg

Phe A

iar Gly

Ala §

Asp

Glu

Tyr
105

Gln
S0

> Lys

Glu
10

Gly Tyr &

Gly
Thr
Thr
Asp

40
Tro

Glu X

16
Gly

Gly

Thr A

er c1y RhecAsp @EplfpyGlerGﬁlﬁb Gly hhl's enak T hsMak Sea; Ser

Tyvr Rsp Asn Lew Trp Tl‘zr

L Lys I

Gly

Tyr
&0
Thr

- Ala

iy Gin

Ala

Asp

Val T

Cly

> Thx

30
Glu

Gilu 1

Thr

Thr
110

FPro

Thr A

30
Glu

Gin

95

Gly Al

15

Asp Ty

Trp

Ala
Tyr

95
Lew

Gly

Met

Tyr
g0
Cvsa

Val

Tyr

Met

. FPhe



<211> 97 <21.2> PRY <213> hop sapiens <400> 49 Gin
Val Gin Les Val Gin 9cr Gly Ala Gip Val Lys Lys Pro Gly
Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
Thr Phe Thr Ser Tyr 909530 Ala Met His Trp Val Arg Gin
Ala Pro Gly Gin Arg Len Gin’Trp Met 354045 Gly Trp lle
Asn Ala Gly Asn Gly Asn Thp Lys Tyr Ser Gin Lys Phe
. Cly §055q0 Gin G Arg Val Thr lle THr Arg Asp ) Thp Ser Ala
65 Ser Thr AlaoTyr 65 70 75 80 Mset ‘GinTen ser Ser Len Arg
Her 5 S8 Gin Aspr ThiAler Vat Ty TYr Cys'859095 Afa*<210> 50
ala arg <@1l» 64352125 DINA<2L33.ptis rmwsﬂn&u<4@0> 50
., Sagatyaagc tgatttgcat'gtgctgagat catattétdc tgeoccagag
atttaataat60 ctgatcatac acactccaac agtcattott ggtcaggaga
cgtRgtagaa atgagaccgtl120 ctattcagtt cctggggctc ttgttgttct
<210> 20ggottcatgg taaggagttt aacattgaatl80 atgctaaaaa gagtatgtga
15 Jtcaggaattt ctggtectic agaaaaatct tetttgaata240 taattaattt
<213> nucatagggatt tgtgttottt ttaattatag gtgctcagtg tgacatccag300
<aons spatgacacagt ctccatccte actgtotgca tototgggag gcaaagtcac
caagacatcatcaettgc360 aaggcaagcc aagacattaa caagtatata 13
gcttggtacc aacacaagcc tggaaaaggt420 cctaggctgc
<z10> zltcatacatta cacatctaca ttacagccag gcatcccatc aaggttcagt460
jﬁ i> ;Nggaaglgggt ctgggagaga ttattccttc agcatcagca acctggagcc
<213 mujgaagatatt540 ceacttatt attgtotaca gtatgataat cttotaccca
-100- 2;Cagtgataca aatcataaca600 aaaaccaccc agggaagcag
aagtgagagg ctaggttgcc car643 <210> 51 <211> 39 <212>
eereret S HNA <213> mus onsculus <400> 51

Thr

<210> 22

<2il> 9

<Z2L2> DHNA

<213> mus musculus

<400> 22

tacacatct 9
<210> 23

<211= 24

<2i2> DNA

<213> mus musculus

<400> 23

zttgatcoctt acaatggtgy tact 24
<210> 24

<211> 24

<21Z2> DNA

<Z213% mus musculus

<400> 24

ctacagtatg ataatctgtyg gacg 24

<210» 25



tggacgttcg gtggaggcac ca sctggaa atcaaacgt39 <210> 52

<211m 667 <212> DNA <213> boo sapiens 15 <400> 52

ctgcagctgt gcccagcctg ccctatcocc tgctgatttg catgttcgeca

gagcacagcc 60 ccctgecctg aagacttatt aataggctgg

tcgcaccctg tgcaggagtc agtccgaacc 120 aggacacagc

atggacatga gggtocctgc tcagetcctg gggctcctgce agctotggct
211> 21180 ctcaggtaag gaaggataac actaggaatt ttctcagcca

<212> DNA

213> m@t@tgetcag tacagectgg

<400» 25

cagacggact actttgacta ¢ 21
<210> 26

<211l> 24

<212> DHNA

<213> mus musculus

<400> 26

ggttactcat teactgacta cage 24
<210 27

<Z2ilx» 27

<212» DNA

<213> mus musculus

<409> 27

geaagacaga cggactactt tgactac 27

<Zifl» 28

<2Lt» 33

<212%> DNA

<213> mus musculus

<4Q0> Z8

aaggcaagoe aagacattaa caattatata got 33
<210> 29

<2il» 21

<212% DA

<2i3» mus musculus

<400 29

tacacatcta cattacaage a 21
<210> 30

<2ii> 1§

<212> DNZ

<Z13> nus nusculus

400> 30

actgactaca gcatgltac ia

<210> 31
<Z2ile H1



240 ctcttgatgg aagccttcct ataatatgac taatagtatg aatatttgtg
tttatgtttc 300 taatcgcagg tgccagatgt gacatccaga tgacccagtc
tccatectcc ctgtctgcat 360 ctgtaggaga cagagtcacc atcacttgcc
aggcgagtca ggacattagc aactatttaa 420 attggtatca
gcagaaacca gggaaagccc ctaagctcct gatctacgat gcatccaatt
480 tggaaacagg ggtoccatca aggttcagtg gaagtggatc

e “fgggacagat tttactttca 540 ccatcagcag cctgcagcect gaagatattg

<213% mu

<400> 31

tatattgatc cttacaatgg tggtactagg tacaaccaga agttoaaggg ¢ 51
<210» 32

<2il> 31§

<212> DHA

<213» mus muscuius

<AG0> 32

gacatcoaga tgacacagte tecatoctca ctgtotgeat ctoctyggagy casaghcaco 50
atcactigea aggcaagooa agacattaad aattatatag ctiggtacca acacaageoct 120
ggaaazaggtc ctaggetgoet catacattac acatctacat tacaageagg catceocatca 189
aggtteagty gaagtygggtc tgggagagat tattcecttea geatcageaa cotggagect 2440
gaagatatty gaacthatrta ttgtcetacag tatgatastc tgtggacgtt cggtggaggo 300
accaageigy aaatcaaa 318
<Z10» 33

<211> 348

<212 DHA

<213%» mus musculusg

<400> 33

gagatceage tgoagecagte tggacctgay ctgybgaage ciggggoetto agtgaaggta a0
tcotgeaagg cottctggtta ctoatbtcaclh gactacagea tgtactygggh gazgecagage 120
catygaaaga gectigagig gattggatat attgatectt acaatggigy tactaggtac 180
aaccagaagt tcaagggcaa ggocacattg actgttgaca agtoctcocag cacagectic 2440
atgcatctca acagcctgac abotgaggac tobgoagict abttactgtge aagacagacy 300
gactactttg actactgggg ccaaggeace actcrcacag notocteoa 348
<210> 34

<2L1l» B39

<Z21Z» DHA

<Z213>» mus muscualus

<4d00» 34

gacatecaga tgacacagtc tccatcctea chghbotgeat ctotgggagyg caaagtcacce 50
atcacttgea aggcaageca agacattaac aattatatag ctiggtacca acacaagcct 120
ggaaaaggts ctaggctget caetacattac acatctacat tacaageagy catcccatca 188
aggttcagty gaagtgoghc tgggagaget tattcoccottca geoatcagcaa cochtggagoot 240
gaagataltg gaacttatta ttgtotacag tatgataate totggacgti cgghtggagge 300
accaagctgy aaatcasacy ggctgatget graccaactyg tatccatott cocaccatcc 360
agtgagoagt taacatebdgy aggtgoctca gtogtgtgeot ftottgaacaa cbibctaccoo 320
sdagacatca atgtcasgtg gaagattgat ggcagtgaac gacaaaatgy cgtcotgaac 480
agttggacty atcaggacag caaagacage acctacagea tgagcageac ccteacgtty 540
accaaggacy agtatgaacyg acataacage tatacctgtg aggocactoa caagacatca 600
acticaccca tigtoaagag cttcocaacagg aatgaghal 639
<210> 35

<211» 1320
<2312» DNA



caacatatta ctgtcaacag tatgataatc 600 tccotcccac
agtgtaacaa gtcataacat aaatcaccca ggggagcaga tgcgtgaggc
660 tcagctg 667 <210>53  <211>37 <212> DNA

1G

<213>» mus musculus

<400» 35

gagatccage tgeageagto tggaccitgag ctggtgaage ctggggcette agtgaaggha 60
tocotgeaagg cttetggtia ctcatheact gactacagea tgtactgggt gasgoagago 120
catggaaaga gococttgagty gattggatat attgatccott acaatggtgy tactaggtac 1890
aaccagaaght tcaagggoaa ggecacattg actgitgaca aghcoteocay cacageotto 240
atgcatcteca acageetygac atctgaggac tctgeagtot attactgtge aagacagacy 300
gactactiig actactgggg ccaaggrace actctcacag tcfCCLCage CAadzataaca 360
geoocatogg totarccact ggecoctagga totgetgeoe aaactaacto catggtgace 420
ctgggatgos tggtcaaggg ctatttcoct gagccagtga cagtgaccotg gaactotgga 480
tocctgteca geggtgtgea caccttocca getgtoctge agtetgacct ctacactetg 540
agcagoteaqg tgactgicoce cteocagrace tggoocageg agaccglcac ctgcaacgtt 600
gocearcoyy ccagcageas caaggtogac aagasaattq tgcocaggga ttgtggttgt 660
aagcettgea tatgtacagt cccagaagta tcatctgtet teabettcce coccaaageeco 720
aaggatgtge tcaccattac tchbgactect aaggtcacgt gtgtigtgat agacatcage T80
aaggatgate ccogaggtcca gtlcoagetgg tttgtagatg atgtggaggt gcacacaget 340
cagacgeaac cocgggagga geagttoaac agracttioe geteagtoeag tgaacttocoo 300
atcatgracc aggactggoet caatggeaag gagttcaaat geaggghbcaa cagtgeaget 960
tteoctgeee cocatcgagaa aaccatcteoo aaaaccaaag guagacogaa ggcetccacag 1020
gtgtacacea ticcacctee caaggagceag atyggocaagg atazagtcas totbgacctge 1080
atgataacay acttctiococ tgaagacatt actgtggagt ggraghggaza tgggoagoca 11443
geggagaact acaagaacac tcagoccatc atggacacay atggetcoita cttegtotac 1200

ageaagetea atgtgoagas gagcaactgg gaggeaggaa atactttoac ctgetctgty 1260
ttacatgagg goochbgoacas ccaccatact gagaagagoc btotccocacfic toohtggtaaa 1320

<210> 36
<211> 318
<212> DHA
<213» mus musculus

<400 34

gacatacaga tgactcagag cccatcatca ttgagogeg: ctgtoggoga toggutbace 50
attacchgeo aggoaagtca agatatcasc aactabtattg cttggtatca acagaagooc 120
ggtaaagooe cgaaygciget gatacactac acctecaces tyggagaccogg cgtgootiotn 180
agattticly gaagogggte cggaaccgat tatacgttca caatctecag cotteagoec 2440
gaagacatceg ccacatacta cigtotgeaa tacgacaatc tghtggacatt tggecagggg 340
actaaggtgg agatcaaa 318
<Z1l0> 37

<2il» 343

<212> DHA

<213 mus musculus

<409> 37

gaagtgrage tggttcagag cggegocgay gtaazaccadg gggogacggt gaagataage 50
tgesaggtga gtgggtacte attcaccgac tattcaatge actgggicca acaggoooct 120
ggtaaaggac tggagtggalt gggatacate gatccctaca atggaggrac taggtacgec 180
gagaagticc aggggagagt cactattaco gcagatactt ctaccgatac tgcctacatg 2410
gaactragea gtctgoggte cgaggacaca geagtcetact atigtgoteg ccazacagac 300
tatrrtgact attggggoca gggaaccityg gtgacagtgt octcth 345

<210> 38
<211> 348
<212> TINA



<213> Dom> sapiens  <400> 53 tggacgttcg gccaagggac
caaggtggaa atcaaac 37 <210>54  <211>294
<212>DNA  <213> mus musculus

11

<213> mus masculus

<400» 38

cagatgeaat tggtacagte aggegeggag gtgaagaage ctggggetay tgttasagtce &0
tootgtaaay cctocggata ttcoctteact gactactcta tgeattgggt togecagyca 120
ccagugeage ggotggaaty gatggggtac attgatcococet acaacggagy cacgogatat 180
sgtcagaagt tocaggghteg gogbtgacaatc acagecgata cglbcoccaccag cacogectac 240
atggagttga gcagtctcag gtcagszagac acagecgtgt actatigoge aagacagacc 3049
gattattteg actactyggyy ccaaggcact chtogtgaccy tetetage 348

<210 39

<2il» 115

<212> ERT

<213> mus musculus

<400

L
O

Met 2rg Pro Ser Ile Gln Phe Leu Gly Leuw Leu Leu Phe Trp Leu His

i 5 i 15
Gly Ala GIn Cys ARsp Tle Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30
Ala Ser Leu Gly Gly Lys Val Thr Ile Thr Cys Lys Ala Ser (Gln Asp
35 40 45
ile Asn Lys Tyr Ilse Ala Trp Tyr Gin His Lys Pro Gly Lys Gly Pro
50 55 60
Arg Leu Leu Tle Bis Tyr Thr Ser Thr Leuw Gln Pro Gly TI'le Pro Ser
65 0 75 80
Arg Phe Ser Gly Ser Glv Ser Gly Arg Asp Tyr B¢r Phe Ser Ile Ser
] G 95
Asn Leu Glu Pro Glu 2sp Tle Ala Thr Tvr Tyr Cys Leu Gln Tyr Rsp
100 105 110
Asn L.eu Leun
11%
<210> 40
<2iir 12

<Z212» PRT
<213> mus musculus

<400> 40

Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
1 5 10

210> 41

“<211» 117

<212» FRT

<213> homo sapiens

<400> 41

Met Asp Met Arg Val Pro Ala Gin Leu Leu Gly Leu Leu Gln Leu Trp
1 5 i0 15
Lew Ser Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
20 25 30
Leu Ser Als Ser Val Gly Asp Arg Val Thr Ile Thr Cys Gin Ala Ser
35 40 45



<400> 54 gagatccagc tgcagcagtc tggacctgag ctggtgpagc
ctggggcttc agtgaaggta 60 tcctgcaagg cttctggtta ctcattcact
gactacaaca tgtactgggt gaagcagagc 120 catggaaaga
gccttgagtg gattggata.t attgatcctt acaatggtgg tactagctac 180
aaccagaagt tcaagggcaa ggcéacattg actgttgaca agtcctccag
cacagccttc 240 atgcatctca acagcctgac atctgaggac

B fctlgé’ag-’telt éttragggtg@ Trp Tyr Gin eér' Lys Pro Gly Lys

AL o Lys Leu Leu Ila ;§r Asp Ala Ser Asn Leu Glu Thr Gly Val

63 70 75 B

Pro Ser Arg Fhe Eer Gly 3er Giy Ser Gly Thr asp Phe Thr Phe Thr

B85 g0 95

Ile Zer Ser Leu Gln Pro Glu Asp Ile aAla Thr Tyr Tyr Cys Gin Gln

140 05 110

Leu FPro

<212> PRT
<213> homo saplens

<400» 42

Trp Thr Phe Gly Gln Gly Thr Lyvs Val Glun Iie Lys

1 o} 10
<210> 43
<231x 9§
<212» PRT
<213> mus nusculus
<400> 43
Gilu ¥le Gin Leu Gln Gln Ser $ly Pro Glu Leu val Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cvs Lys Ala Ser Gly Tyr Ser Phe Thr BEsp Tyr
29 25 30
Asn Mel Tyr Trp Val Lys Gln Ser His Gly Lyvs Ser Leu Glu Trp Ile
35 40 45
Gly Tyr Ile Asp Pro Tyr Ran Gly Gly Thr 3er Tyr Asn Gln Lys Phe
50 35 &0
Lys Gly Lvs Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe
65 70 15 80
Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
25 20 95
Ala Arg
<2i0> 44
<21l= 2

<212 PRT
<213» mus mugculus

=400 44

Gln Thr
1

<210G>» 45
<23i1> 16
<Z1Z> PRT
<Z13> musg musculus



saga 294 <210>55 <211>163 <212>DNA
mus musculus  <400> 55 aagcttgccc aggaaccact
agtgctcaca cagctctgcc cacaggggaa acctaaccat 60

13

<404> 45

Asp Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Thr Leu Thr Val ZSer Ser
H 5 10 15

<210> 46

<2i1> 98

<212» PRT

<Z13> homo sapiens

Glu ¥al Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Giy Ala
1 5 i

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phs Thr Asp Tyr

20 25 349
Tyr Met His Trp Val Gln Gln a Pro Gly Lys Gly Leu Glu Trp Met
Gly Leu Val Asp Pro Glu Asp Gly Glu Thr Ile Tyr Ala Glu Lys Phe
er Thr Asp Thr Rla Tyr
5 30
hr Ala Val Tyr Tyr Cvs
g

Gln Gly Arg Val Thr Ile Thr Ala ksp Thr §
55 0 7
Met Glu Leu Ser Ser Leu Arg Ser Glu A

85 9
Ala Thr

<210> 47

<211> 121

<21Z>» PRT

<213> homo zapisns

<400> 47

Met Zer Val Ser Fhe Leu Ile Phe Leu Pro Val Leu Gly Lesu Fro Trp

i 5 10 5

Gly Val Leu Ser Gin Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val
20 25 39

Lys Pro Ser Gln Thr Leu Ser Leu Thr Cys Ala Ils Ser Gly Asp Ser

a Trp Asn Trp Ile Arg Gln Ser Pro Ser

5 )
Arg Gly Leu Glu Trp Leu Gl vr Arg Ser Lvs Trp T
65 70 15 B0
Asn Asp Tyr Ala Val Ser Val Lys Ser Arg Ile Thr Ile aAsn Pro RAsy
85 90 95
Thr Sex Lys Asn Gln Phe Ser Lew Gin Leu Asn Ser Val Thr Bro Sin
190 105 110

Asp Thr Ala Val Tyr Tyr Cys A
i 1

<210> 48

<Z1lix 1h

<212» PRT

<213> homo sapiens

<A00> 48

<213>



gcctgecocc tactcagcag gaaggctchg aagcetctgag aggattttga
acaagttact 120 gtcacagtga gacagctegg gctaccatgt
aagaaaagct caa 163 <210>56 <211>45 <212>

DNA <213> mus musculus
14

Tyr Phe Asp Tyr Trp Giy Gln Gly Thr Leu Val Thr val Ser Ser
3 G 15

i

¥

<210> 49

<211 §7

<212> PRT

<213> homo sapisns

<400> 49
Gla Val Gln lLeu Val Cln Ser Gly Ala Glu Val Lvs Lys Pro Gly Ala

1

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tvr Thr Phe Thr Sex Tyr
20 25 30

ils Trp Val Axg Gln Ala Pre Gly Giln Arg Leu Glu Trp Met

e Asn Ala Gly Asn Gly Asp Thr Lys Tyr Ser Gln Lvs Phe

50 55 60

Gln @ly Arg Val Thr Ile Thx Arg Asp Thr Ser &la Ser Thr Ala Tyr

65 10 75 89

¥ Leu Arg Ser Glu Asp Thr Ala Val Tyr Iyr Cys
g

<210> 50
1> 643
<Z12> DA
<213> mus musculus

<400> 350

cagatgaage tgatttocat gtgeotgagat catattctac tgocccagag atttaataat &0
ctgatcatac acactccaac agrcattett gotcaggaga ogttgtagaa atgagacogt 1240
ctatteagtt cotggggete ttgtigtict ggettcatgg taaggagott aacattgaat 180
at.gctaaaaa gagtatgtga toaggaattt chggtcoiic agaasaatct totttgaata 240
taattaattt catagggatt tgtgttoitt ttaattatag gtgcteagtg tgacatcocag 300
atgacacagt ctecatcotc actgtetgea tetotgggag geoasagtcoac catcacttge 360
faggoaagec aagacattaa caagtatata gebtggtace aacacazgee togasaaggh 420
cctaggetge teatacatta cacatetaca ttacagocag goatcccate aaggttcagt 480
Jgaagtgget ctgggagaga ttattocttc agoatcagea acctggagce tgaagatatt 540
goaacttatt atiglotaca gtatgataat cttotaccea cagtgataca aatcataaca G00
zaaaccacec agggaagcaq aagtgagagy ctaggttgoe cac G643
<210> 51

<211» 39

<212> DNA

<Z13>» mus musculus

<400> E1

tggacgtteg gtggagocac caagctyggaa atcaaacgt 35
<210» 52

<211>» 667

<Z21Z2> DA

<213>» homo sapiens



<400>56 tactttcract actggggcca aggcaccact ctcacagtct
cctca 45 16 <210> 57 <211> 294 <212> DNA <213>
homo sapiens <4.00> 57 gaggtccagc tggtacagtc
tggggctgag gtgaagaagc ctggggctac agtgaaaatc60
tcctgcaagg tttctggata caccttéacc gactactaca tgcactgggt
gcaacaggccl20 cctggaaaag ggcttgagtg gatgggactt
gttgatcctg aagatggtga aacaatatac180 gcagagaagt
tccagggcag agtcaccata accgcggaca cgtetacaga
e
sguacacsaCQLcOtot-attactgtge 58 2211 ;i? <2i23>
zzizfzzz?h's@%@% zté@ﬁgast&pvewti*@% ot
tiaicgcaélﬁ a5&ﬁ2gklﬁp4t:élg ié:% b:%ﬁ (&2& Q% 1> LenS 360
attostaten OO D3 tactigueraCtagLe cacegtet, |
e <510 60 o11s 291 455 ONA S350 horte
ZSE;iiiiﬁéﬁﬁﬁﬁp@ﬁ?ﬁi@%@?ﬁﬁﬁ%@?‘m cheaagact
teagetg (Ctggataca cottecaggt ccagcttgtg cag(i’ctgggg C aggtgaa
gaagcctact agestatgcta tgcattgggt gcgccaggec120

<210> 53

<211> 37

<212> DNA

<213% homo sapilens

<400> 52

<400> 53

tggacgttog gocaagggac caaggtggaa atcaaac 37

<Z10» h4

<21i> 264

<212> DNA

<213> mus musculus

<430> 54

gagatccage tgcagoagto tggacctgag ciggtgaage clggggoitc aghgaagota 60
tcctgeaagyg cttotggtta ctcattcact gactacaaca tgtactgggt gaagcagage 120
catggaaaga gecttgagtg gattgeatet attgatectt acaatggtyg tactagetac 180
aaccagaaglh teaagggceas ggccacattyg actgttgaca agtcctocag cacageotto 240
atgratcotea acagoctgas atctgaggac totgeoaghtob attactgbge aaga 294

<210> 55

<21i> 163

<212> [DNA

<2i3» muas musculus

<400> 55
aagcttgooe aggaaccact agtgctcaca cagetotgod cacacgggaa acctaaccat ]

goctgooooo tactcagray gaaggetotg aageofctgay aggatiitga acaagttact 120
gtcacagtga gacagctegy gectaccatgt aagaaaagot caa 163

=210> 56

<211> 45

<Z1Z2> DNA

<Z2L3» mus musculus

<400> 56

tactttoact acltggggera aggeaccact chcacagicl cctea 45D



cceggacaaa ggcttgagtg gatgggatgg atcaaNgetg gcaatggtaa
cacaaaAtatl80 tcacagaagt tccagggcag agtcaccatt
accagggaca catccgcgag cacagcctac240 atggacertga
gcagcctgag atctgaagac acggctgtgt attactgtgc g291 <210>
61 <211> 299 <212> PRY <218> home sapiprs <400> 61
Net Gly Thr Lys Ala Gin Pal Glu Arg Lys Len Les Cys Lea
Pile lle 151015 Les Ala lle Leu Leu Cys Ser Lee Ala Les
<210- 57Gly Ser Val Thr Val His 17 202530 Per Per Glu Pro Glu
1 2Yal Arg lle Pro Glu Ass Ass Pro Val Lys Leu 354045 Per
<213> nokayS:Alkadvr Oar Ply Phe Per Per Pro Asp Val Giu irp Lys
Phe 505560 Asp Gin Sly Asp Thr Thr Arg Leu Val Cys Tyr
Ass Ass Lys lle Thr 65 70 75 80 Ala Per Tyr Giu Asp Asp
L2 el THEPRE LEWPTOTHEPlY ffe ThePhe 859095 ys Pey:
cctggaaegza&&mézxﬁg @?H:,b&S@—:rghrtEgyca-tlarafy}tﬁj%@y%amjgiﬁeﬁl Pe?;O
geagaa22T00TOHEI0 GIN Gt P Py ASsPer Ty Py Gii'val LysY
e T ve L 6 VAl 1 B0 08 LoV BriiFro Per Ly
<210- 5370 Thr Val Ass lle Pro Per Per Ala hr 130135140 lle Sly
<211 17ASS Asp Ala Val Leu nar Cys Per Glu Gin Asp Gly Per Pro
15 145150155160 Pro er Giu Tyr Thr Trp Phe Lys Asp Sly lle
Val Net Pro Mr Ass 165170175 Pro Lys Par Thr Asp Ala
480> 5% phe pPer Ass Per Pee Tyr Val Leu Ass Pro 180185190 Thr
setacaacthgaSly=Glu Leu Val Phe Asp Pro Leu Per Ala Per Asp Thr
Ply 195200205 Glu Tyr Per Cys Glu Ala Asp Ass Ply Tyr

210> SEPIy Thr Pro Net Thr Oar 210215220
<211> 4
<212> DNA

<2L3» homo saplens

<400> 57

<4030> 5%

tactitgact actggggeoca aggaacoceiyg dgtcaccgtet ceotcag 44

<2190» &0

<Zil» Z9l

<212> DNA

<213» homo sfapiens

<430> 60

ggggeotody tgaagattbe ctgcaaggot fotggataca coifccaggt ccagoibbahg [
cagtetgggy ctgagghgaa gaagoctact agotatgcocta tgoattgggt gogocaggoco 120
cocggaceda ggottgagtg gatgggatgy atcaacgetyg geaatggtaa cacaaaatat
tcacagaagt tccagggeay agtoaccatt accagggaca catcogegag cacagoectac 240
atggagetga geagoctgag atctgaagac acggetgigt attactgtge g 291
<ZL0> 6%

<2il> 289

<212» BRT

<2137 homo saplens
<400> 61
Met Gly Thr Lys Ala Gln Val Glu Arg Lys Leu Leu Cys Leu Phe Ile

1 5 10 15
Leu Ala Iie Leu leu Cys Ser Leu Ala Leu Gly Ser Val Thr Val His



Ass Ala Val Asp Net Glu Ala Val Glu Asp Ass Val Ply Val
lle Val 225230235240 Ala Ala Val Leu Val ithr Leu lle Leu
Leu Ply lle Leu Val Phe Ply 245250255 lle Trp Phe Ala Tyr
Ser Arg lily His Phe Asp Asp Thr Lys Lys Ply 260265270
Thr Per See Lys Lys Val lle Pyr Ser Gin Pro Per Ala Asp
Per Glu 275280285 Ply Glu Phe Lys Gin Thr Per Per Phe
Leu®Val 290295 <210%°62 <211> 897 <212> DNA <213>

" " homs sapiens <4005 82 &tggggacaa Aggcgtaagt

ore eagagada cttigtyce-teitcatatt ggcyatectg6o ttgtgctece

&in tggcattggy cagigitaca.gtgractcht:clgaacaiga agtcagaatt120
cctgGa}gaata%tcot]gggaa gttgtectgt. gectactegg gefttotte
tccccgtgﬁng% gagtggaagitigaccaagg agacaccace

°°r dgactpcittt Yetdtaataa gaagatcaca240 geticetatey-

iu 6lu Aaggaccggoi-gacettotig: ccaaciggta tcaccticaa . va)
wes o B16G01986A300 cggtiangaca clgggacdta cactigtatg

130 gictotgagg aaggeggeaa cagetatggg360 gaggicaagg

Y feadgeteat fgtgetigty tetccatteaagéetatagttadtatcccca20

ser tCetctgeoca c&at:ug:gg,aaae:{:gggcagtglctgaoa&gﬁbcasgaAcaaga

Lye 19OTOCCCA480 « CAtictgaat deacctegtt caaagatggg atagtgatge

~ ctacgaatcc caaaagcaceb40 cgtgccttca geaachitte ctatgtcctg

T ddtéceatad cadgagadet gatietttgatefn ceectytcay

1y gotctgatac tggagaatac ageotgtgagg-cacogaatgy .-

.~ GAtegggacasel; cocatgactt aaaéféct% gegratggaa
gctgtggage ggaatgtggg ggtcategtg720 geagoogtac

= Hgtasicdty gattotecty ghadietigy tttgbcét ctopttigec780

Ile Trp ltaatag@cgaggceactttgasleargaacaasag aaagggacttcgagtaagaa
- .- GGtdAMMACcB40 Agecadiicta gtgeccgaag tdaggagaa
’ tteaaacaga cctcgteatt cctggtg897 185210> 63 <211> 259
Gly Glu P 134 Se L
b0 <2175 PRT'€2135hotfis'sapiens <400= 63 Met Sly Thr
Lys Ala Gin Val Giu Arg Lys Leu Ecu Cys tau Phe lle
<Z210> g2 51015
<211> 897
<2L2AE DA
<213> homo sapiens
<400> &2
atggggacaa aggegcaagt cgagaggada ctgtigbgeo totteatatt ggegatcotg &64a
ttgtgetece tggrattggg cagtgttaca gtgoactett ctgaacctga aghcagaatt 120
cotgagasta atectgtgsa gttgtoctgt geoctactegg gottttotte toccogigtg 180
gagtggaagt tlgaccaagg agacaccacce agactegttt getatsaataa caagatcaca 240
gettectaty aggaccgggt gaccticthtyg ccaactggta tcaccttcaa gtecgtgaca 300
cgggaagace ctgggacata cacttgtatg gtotetgagg asggoggoaa cagotatggg 360
gaggtcaagy tcaageteat cgtgettgtg ceoteocateca ageoctacagt taacatccoce 420
tectetgece ccatltyyges cogggeagty ctgacatgol cagaacaaga tggttoccca 480
cottetgaat acacctggtt caaagabggg atagigatge ctacgastce caaaagoaco 549
cgtgecttea goaactcotte ctatgtectg aatcccacaa caggagaget gutotttgat 6500
cecctgteag cetetgatac tggagaatac agerghbgagy cacgoaatoyg gtatgggacsa 660
ceceatgactt caaatgotyt gegeatggaa getgtogage ggaatgtggg ggtcatogto T20
gcageegtee tigtaavcet gatteotocty ggaatcottgg tttttggeat ctggtttgeo 780
tatagecgag gecactttga cagaacaaag aaagogactt cgagtaagaz gghgatitac a4
agecagecta gtgooegaag tgaaggagaa thtcaaacaga cctogteoatt cotgatg 297



<244
<2L1>
212>
<213

<400

Leu Ala lle Leu Pro Giu Asn Asn Pro Val iys lau Ser Cys
Ala Tyr 202530 Ser Sly Phe Ser Ser. Pro Arg Ala Ala Ser
Tyr Glu Asp Arc Val Thr 354045 Phe Leu Pro Thr Sly lle
Thr Phe Lys Ser Val. Mr Arg Glu Asp liar 505560 Sly Thr
Tyr Thr Cys Met Val Ser Gid&Glu Sly Sly Asn Ser Tyr Gip
63 70 75 80 Giu Val. Lys Val Lys Leu lle Val. Leu Val Pro

- £.Pro Ser Lys Pro Thr 850095 Val Ass lle Pro Ser Ser Ala
==1 hr lle Sly Asn Arg Ala Val Leu Thr 100105110 Cys Ser
ao@l§8irrAsp Sly Ser Pro Pro Ser Gla Tyr Thr Trp Pha Lys
¢3115120125 Asp Sly lle Val Met Pro Thr Aso Pro Lys Ser

Thr Arg Ala Phe Ser 130135140 Asn Ser Ser Tyr Val Leo

Met Gly T II Leu FPhe i
i Asn Pre Thr The Sly Glu Lseu Val ‘Phé” Asp 145 0155160
ven Me Protfet-Sér AtaSer Asp ThrSty GlirTyrSerCys Giu Ala
ser Gly ARYsASH-165170175 Sk}é Tyr Sly & herﬁmMeLTherer Aan
ene 1o B2 Yal.Arg Met Gl Ala Val 180185190 Glu Arm Ann Val

50 Sly Val lle ValsAla Ala Val Leu Val Thr Lea e 185200205

2 Béutetr S € tet VarPhe Siy ite Trp Phe A& Tyr Ser Ar
e
alu val Sly 2102&522@1H|&Ph& Asp EAdsg: -Ehiﬁelnyﬁ;:LYSon}erhr Ser
va1 s SETLYSLYS Val lle Tyr 225230235240 SerSin Pro Ser Ala
Argi8er Clu Sly Giu Phe Lys Gin Thr SercSer 245250255

Cvs 5ot PhETENVAN<ZIOR B «211S 77T P12 DNA 213>
zsp cly hemo sapl-R-<400=:64 atggggacaa aggcgoaag:-

130
sen 5o G93GAGQAAA, clgitatgcg feticatattghcgatectif0 cotgagaata
145 atcctgtgaalgﬁtgtcctgt gcctactegzg gcttttettc tcnecgigcalzo
Pro Leu Ser Ala Ser Asp Gly Tyr Ser Cys Glu Ala Arg Asn

165 1740 175
Gly Tyr Gly Thr Pro Met Thr Ser Asn Ale Val Arg Met Glu Ala val
180 185 159
Glu Arg Asn Val Gly Val Iie Val Ala ala Val Leu Val Thr Leu ITle
1495 200 205

Leu Leu Gly Ile Leu Val Phe Gly Ile Trp Phe ARla Tyr Ser Arg Gly

210 213 220
Iis Phe Asp 2rg Thr Lvs Lys Gly Thr 3er fSer Lys Lys Val Ile Tyr
225 230 235 240
Ser Gln Pro Ser Ala Arg Ser Glu Gly Glu Phe Lys Gin Thr Ser Ser

245 250 255

Phe Leu Val
<210>» 64
<211=> 777
<2312> DNA
<213> homo sapiens
<400> 64
atggggacaa aggegeaagt cgagaggaaa ctgttgtgeoe tetteatatt ggcgatectt &0
cotgagaata atectotgaa ghttgtectgt gectacteogg geottttotte tocccegtgea 120
geitectatg aggaccgggt gacctichtg ccaactggta tcaccotteaa gtcocogtgaca 1890
cgggaagaca ctgggacata cacttgtatg gtctcotgagg aaggoggoaa cagotatggy 240
gaggtcaagg teaagetcat cgtgettgbg cotocatcca agectacagt taacatccoe 300
tectoetgeca ccattgggaa cogggeagtyg chtgacatgeolt cagsacaaga tggbtitcococa 360
cettotgaat acacctggtt caaagatygg ataghtgatge ctacgaatec caaaagoacc 420
cgtgecttea goaactette ctatgtocctg aatcccacaa caggagaget ggtcttigat 480
cceetglteay cotetgatac tggagaatac agetghbgagg cacggaatyg gtatgggaca 540
ccecatgactt caasatgotgt gegoatogaa gotgtggage ggaatgiggyg ggtoatogtyg 600

geagocogtae ttgtaaccet gattctoctyg ggaatettgg titttggeat chggitigoo 6E0



gcttcctatg aggaccgggt gaccttottg ccaactggta tcaccttcaa
gtccgtgacal80 cgggaagaca ctgggacata cacttgtatg
gtctctgagg aaggcggcaa cagetatggg240 gaggtcaagg
tcaagctcat cgtgcttgtg cctccatcca agcctacagt taacatcocc300
tectctgcca ccattgggaa ccggdéagtg ctgacatgct cagaacaaga
tggttcccca360 ccttctgaat acacctggtt caaagatggg atagtgatgce

raregeccctaegaatco caaaageaced2teglycetica geaactetteac - 720

cgmgs”&f‘a%%é& O aatéttadaa caggagadet Gotctirgataso v
ccoctgtcag cctctgatac tggagaatac agctgtgagg cacggaatgg
gtatgggaca540 cccatgactt caaatgctgt gcgcatggaa
gctgtggagc ggaatgtggg ggtcatcgtg600 gcagcecgtce
ttgtaaccet gattctcctg ggaatettgg tttttggcat ctggtttgcc660 19
tatagccgag gccactttga cagaacaaag aaagggactt cgagtaagaa
ggtgatttac720 agccagccta gtgcccgaag tgaaggagaa
ttcaaacaga cctcgtcatt cctggtg777



