FGF- R4 receptor-specific antagoni sts The subject of the present invention
is antagoni sts specific for the FGF receptor 4 (FG--R4) which make it
possible to inhibit the activity of this receptor. These 5antagoni sts are
in particular antibodies directed specifically against the FG- receptor 4
(FG--R4). A subject of the present invention is also the therapeutic use of
t hese ant agoWW@t2010{0842@4 ti cul ar i n t he hngi ogenesi s fi &I/ 094051343
treatment of certain types of cancer. 10FG-s (Fi broblast G owh Factors)
are anong the first nol ecul es_descri bed as bei ng capabl e of stinulating
vascul ar cell proliferation, FEFHarereptorsaeaificrantaganialdi on in vitro and in
vi vo. An abundant Ilterature descri bes the induction of angi ogenesis and
the formation of blood capillaries in vitro and in vivo by FG-s. FGFs are

al so i nvol vedersubisbaf theneiesentriecanion s prigapRistsFPeREC feiy thatiGih refePr dod
vessel s recr YrGrRAwhioh Makd!T0Bbssifib oA FEFality of e RaEpRTedhede at

| east 23 nenbers have a conserved central donmain anm no

aci ds. Théy @%@P"Wﬁe@rﬁ "bP@)ﬁ'@@?*’c%ﬂt'bﬁéiﬁﬁ\‘i‘ifﬁﬁeﬁy‘ip?ﬂfd@"&égﬁ‘ﬁ@f e FEF sepptoni gh

affinity recqp@:glngw‘ tyrosi ne-ki nase type (FG--R) and 20 heparan sul phate

prot eogl ycans, which are conponents present on nost cell surfaces and

extracel | ul a $HyeGt @é@e(nermpmlqwlsmlwﬁ@e'aweaﬂc usg ch¥hasg ankageNists; &Y nary

conpl ex. SO”%athéE%r HAKE aRgrobeesh fididahy i BE tr%@tfﬁéﬂ'of E&paiRfypedbeégrer ot her s

activate specifically onereceptor or one isoformof a recept or. 25An

FGF- R4-specific ligand has been identified by Xie and al (Cytokine, 1999,

11 729-350) FuirS (Ftiaiisst 8P RakoR) Sro hifody Heathlsblied idbribbiza daing o
iC

FGF- R4 excl usively, and bi ndi ng to the receptor is
hepar i n- depef@B#RIE 6f S‘I'TBH&?'%V%S‘}PEH&?%D@@@é@it?@nmlgrmg‘%ﬁ'ﬁe't?@éﬂ'qndérYEffq i ed

in adult ani mabse v%' Xn'd&uﬁ@&th‘i@?@&?@&é&'ﬁbé@ﬂwé |h6u@cﬁiﬁ|df dn@b@@ﬁéé’@aﬁ@ﬂ’fé? it
regul ates the synthesis of bile acid 30 liver. |t pears to be a
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i nvol ved in f@aba argf icemesiS W RBNRNAG e tdiMafiéd bfblobd We@élﬂs ReUTBIfsY by tHeer
FG--R4 1igands are described,” such as FG-1 or FG-2. These |igands strongly
SUBSTI TUHE SE#EU RULE 26) activate FGF-R4, but are not speC| fic of

FGF-R4: they also bind to other FG--Rs (Ornitz and al. . Biol. Chem,
1996, 271:15292-7). The_ activation of the FG--R4 recept or results in
several typedhgfhiman FGRfamily jigcomposashel ahiaast 28hmembers whicheall ihauaia f or m

corresponds  ic8nédred 8érittdh domBindf @0%&%8%[&' %eﬁéxé?ﬁ%ﬁ%lgéél%ﬁﬂty by
signal l'i ng pat h{agi[nSUbse quent to stinulation of

i nduction redlf 91“t'thethﬁlﬁt@%@Wrmﬁmﬁn%wmﬂ%&{‘??%ltﬂ@ KrGESe Ashai n

of FGF-R4gande arawegulbﬁaten?rbt@gﬁjcaﬁb | WhicACSlel @bﬁ.PoﬁérﬂgagLrbsém Rt HYEY cell
dependent on t Sl anﬁ%})grry ation of other _signal sj]rot ei ns such as AKT,

p44/ 42, 10 JIN B BRtires {inrafiody QF‘QH‘gsﬁ"Q 139 fodp pdernary

according to cbh@es(elsorde/reeﬁ,nﬁa@ceomeh N&Fikie)y TR Csevart FRBI-RsS wherddicofh@hesi on
nol ecul es present at the surface of these cells (Cavallaro and al., Nat

Cel | Biol. 3P%tivaieseeafiealiyeng fecerorar e igalemof aresaptorsi gnal. 18/ 6, 783- 794.
(2006); Lin and al., J Biol Chem, 2007, 14: 27277 84. (2007)). Another
met hod of _si gnal I| that is i ortant for including FG-- 15 R4, is

the intefRal i afpé: deretific figang,hgp %ﬁecnefdeﬁﬁﬁ‘?qlﬁ‘b’lﬁ'ﬁ apd & V%tﬁeori'g\%’/?t h

its Iigand. Thi7eomshIAisSIYans, BMleddPOFNIER! a ARyah Switry highi SMEnity AFSEGRH4 Vity
of the receptor but' on a short. Cternjnal sequence of FGF-R4 (Kl nrgenberg

and al . exFlisivgly, and 3hey bipding of- whish szf?ce%Ft?uPeBﬁr@rq'erP@f‘ #6r#%s of

FG-- R4 are d%ﬁéﬂah%@lﬁh@t@cﬂ&be‘nﬂéﬁr PEFH € had\bbéh Idehﬁﬁ&ftlh aHQIl Bhitdald) oﬁly |n the
pol ynor phi ¢ position 388, nanely FG--R4 0O 88,  which

ariants at 1y 388,
normal form X‘Ppﬁtﬂéytﬁ%@éﬂtﬂéﬁ Sma%wt?ﬂ@wwgst reghidisrnne Fynihesis rbv'%@a'd. '?V t he
context @b Sewelivdr. tttaaseeére t6ﬁfe'1§&@mﬂ fattor irlvBRE8 dultRg enfb#yohic 8édkisident,
(2002); Spinola and a col 23, 7307-7311(2005); Stadl er and al
Cel | . Signet amg/%opep@ t?@& inyglved oo cipptal Rr%‘BI‘éﬂjﬂe@pﬂtﬂ“ﬁ]m Whe Febra 'é?p"i"l?ssed
in manmary t wypahscel s, has al so been di scovered (Takai shi and al.
Bi ochem Bi ophys Res Conmmun. , 2000, 267:658-62). A fourth form whi chis
truncated in the extracellular portion, has been described in certain

hypophyseal #sirgorEs-R4bigaAds aetiedkribed) sﬁl‘H As FOFEF FGF%OﬁRese]lﬁgn@@stﬁﬁ')gly
FGF-R4 is mainly expressed in tissues derived fromthe endoderm such

t he 30gastrointestinal tract, éﬂﬁsﬁﬁﬂﬁﬁ?éﬁEE%gﬁ ) vl , the nuscles and the
adrenal glands. Firstly, thls receptor rsin P n the control of
various cell differentiation processes in vitro and in vivo, such as

skel etal muscle differentiation and regeneration, nesenchynmal tissue
differentiation, or osteogenesis, or else in the formati on of al veol
during post-natal hepatlc developnent 5 Secondly, FGF R4 |s descrlbed |n
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10 Thirdly, FGF-R4 is involved in certain tunoral phenonmena such as the
devel opnent of hepatocel |l ul ar carci nonas or colon cancers, or in the
proliferation of mammary fi broadenoma cells or of mamrary cancer epithelial
cells, such as mammary or colorectal carcinoma cell notility. The tunoral

i nvol venent IS, 15 predom nant I%/VI associated with the a ;I)ear ance of

FG-- R4
t he pol ynor p&pgr%%l@:@é‘)?i‘,%%r g) correl ated th the accel ePAliR2 QIRA3

progression in mamuary and col orectal tunours (Bange and al., Cancer Res.

62/ 3, 840-847.2002 state tunpours._ | ., Cin. Cancer

Res 10/ 19, 6 PEOHA TP BAGHR TP MEFRERE i B Ret b g dhet FaRRs)
Pat ho/ . 160/ 6 (OR#2and QT.,.J. B@I2Cherhhi T09BORYM5ZER-FM i s al so associated with 20
a poor prognosis in the case of sarcomas (Morinoto and al., Cancer 98/10,
2245- 2250, 2003), of pul nonary adenocarcinomas (Spinola and al., J din
Oncol 23, 730Re Hhildtion280He PGFR4 36tEpiatUesely ROBBRrilIdgpéd of eiimfiagand
al ., Exp g/bl Pat hol, 82, 53-7, 2007).. The_overexpression (I)_lf FGE-R4 i1s_al so
descri bed®i n A9, hesEa the mgst copyentional formy cp ngs foafhe, selfieg denef #1/ 54,
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al ., urol . 02) . In addition, e use of an anti -
monocl onal ar%‘?%%ﬂi i %GF n%'ﬁ\)ﬂd‘ffg'aﬁlr?s‘ﬁﬁs 'E&h%r?“f%‘?ﬁﬁ?h%ﬁ%} gf the fyrosing
hepat ocel | ul kinas@dohizinef FBHRS afll @eF/ek tatinitidte dnintrhtsldiar @rafling Galfvand
therefore the bl ock ng of FG--R4 activyation can be beneficial .in the
treatment of GEBFHEN,PM the, BRosPhARYAIoN gh ojner signaling proteing suehas fYdePad/ite
that t he1GG-UN&FetR1TISS hhbspHdriHtidnimedibted figridiling wiee dcBordig toaha®kil fpeof
new bl ood vess&l S | rmal or cﬁat h&le%hcal context. However, the

. a. n y
potential inB \?8%8'?96? regeriars oh gIgN Mplequigsresant abine suHRGRA has
never been sthedieasblis (Caltliaro bid BACNat. WeiLBbI, 13/7 BBOBEM(Z00PP Siadlet B7d af he

activation of, gngio | S, I by EG-- and/ or EGE- and
. Gyt ok ne CelloReRE AR SRc/sA: SR, Lin Bngeas. ma0) EitpI 20704 RERT R

anlt ago Ini sts bec:oatme nbitee @l‘;étl'tibd be?ibilazéélgrgggiat & irﬂ%’b_r@ﬁ{ 1|tor (PQ?EI?].RQ, ili]mgi_ng 5:? F-

mol ecul e .do not .tar - specifically, .thus |eadin
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mol ecul es whiTeis medhabisin st idaperident B ta g radirfOkifAREACHVRE BPthe redeptérS bie

ki nases have been,desgri bed by Thonps al .. (Thonpson and al _J Med
Chem, 2000, °43? 566 'i?"j".'"%r%qf’e%“gﬁf %ﬁ%l@ﬂé%’?e\%ia&ﬁ flnhihi $oELRs by
associ ati on wiB/Pt10es27-8ad8r(@06d).ul ar 10porti on have al so been described in
application W20071080325. Anti bodi es have al so been studi ed, such as the
anti-FGFRL and/or anti-FG-R4 anti bodi es described in international
gépl}olgi c:itg %wﬁﬁnggﬁ*@&ﬁ%qumma\?@%%%g i0 thed \tefdhdre .Arfdll-mlngg\(fg_hﬁwmormh

, - , .. i.cafion,. scrihes ant| i es ic
S EG R anersfimatic VRfants B baRionan, Bamel Far G ClyoBE avars sope o
add: tion, an%rgmgfacgiggge??epiToﬁ,odhmha\Mr@Bfaaf@ma@amhSiksje_%b@beséeﬁ-pthbedqtéﬂF%;: 4
application ) e subj ect, of the S i Qn.is an -
receptor ant 3%‘@5?'3??’%??4?&8?%?[“?@5’ {J?P‘Eeﬁé#‘si gélgi %%ﬁé@ﬂ%i%ﬂq@a ard ey g
fFGF- Rﬁ r ecept/otiin MCMQ&nva@BQQﬁ(%%OBg?%Wt a;%prai.stcén.s maanmfb,ﬁdgs-?gﬁci fic
or the - r.ecept or n one enbodi nent, the ant agoni st ich is the
Lo oo 57 1 OB ERERble forndaich R REr 5ot BT B Selahar plsodkas or
In one advgnui:gamned elrdkah Eh?ﬁal.,ﬂk?:héﬁiﬁggyﬂ;%sﬂgzmmmﬁ, 2000, z?vbiew-sz)on t he
i nvention bipds, to the .domai . the - receptor. an even
ot o hvant a0 BBh R TnERed in S, srace Rk Rorts. PR Poan Bseibaaln |
No. h70. Adartai aWFG:baR?All aﬂhﬁmﬁﬁ%ﬂiﬁgﬂ@ﬁ@g omiagm'ésﬁ,i znt_mr,megegi'/s;.hhas a KD
with respect e - receptor,. deternn e Bi acore technjque,
o 1'ese L hanTBRAANS ALY SIPRERS 1 tisgies ITVEIdIN Hhe ondodB. Gubh G Theoe
than 1 x300- §astointestimabtragivtasipagerens, thathan] the Muscleé8@nbi@he Bdrenal glands.
receptor-specific antagoni st is active against both human FGF-R4 and nuri ne

FG--R4. I n anot her advant ageous enbodi nent, the FG--R4 receptor-specific

ant agoni st i BGFzR4 isvieoin ih itige itarsturei asthavingi saverah usiiar réles RAe pilicibalandeer- R4
and rat FG~- 4"|R on advgfg%ﬂgpus enbodi ment, the FGF-R4

r ecept or - spef ¥HIEN 3% IR35HP i body conprises at |east one CDR having a
sequence identical to SEQ ID No. 9, 10, 11, 512, 13, 14, 73, 74, 75, 78,
79, 80, 83, 84, 85, 88, 89, 90, 93, 94, 95, 98, 99, 100, 103, 104, 105,
108, 109 or 110 or at |east one CDR of which the sequence differes by one
or two am no acids conpared with the sequences SEQ ID No. 9, 10, 11, 12,
13, 14, 73, 74, 75, 78, 79, 80, 83, 84, 85, 88, 89, 90, 93, 94, 95, 98, 99,
100, 103, 104, 105, 108, 109 or 110, provided that the anti body keeps its
bi ndi ng specificity. 10 In one particul arly advantageous enbodi nent, the
FGF- R4 receptor-specific antagoni st anti body conprises the CDRs of sequence
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20 104 and 105, said light chain conprising three CDR sequences having

am no aci d sequences selected fromthe group constituted of SEQ ID No. 12,
13 and 14 or 78, 79 and 80, or 88, 89 and 90, or 98,99 and 100, or 108, 109
and 110. In one advantageous enbodi nent, the heavy chain variabl e regions
of the FG- R4 25rece peci fic antagoni st anti body conprise a sequence

tor-s
havi ng at | ed¥@ 296%’89@%' 95% or - 99% i dehtity with the BEJIRQ09 5 No.
6, 77, 87, 97 or 107. In one advantageous enbodi ment, the |light chain

vari abl e regi_on f. the FG--R4 receptor-specific antagoni st anti bod
conprise a s&§s ngréls FREFPIRY ‘%‘f“’?'é%ét“ lg@‘%’”g@%f "93@}65093%95@%’?’3@“9? prcxﬁ%??? t he
sequence SEQjr ithdd an, in/ %ivoB83uctPZasOkkdIBRl milscle HWir@fiatioh 3ride réfeperition,

invention is also an FG--R4 receptor-specific antagoni st antibody
conpri si ng a"REEUSYEIA Yesue Hifsrentiaion onosiernenesiyi YnelandBdbe fRymation of
nucl eoti de seRdBNEE ighBaf hémAicldeP8dpmE8NYe 95% or 99%identity with
sequence SEQ ID No. 5, 76, 86, 96 or 106. A subject of the present
invention”is also an FG= R4 receptor-specific antagonist antibody
conpri si ng askterdly,C FEFIRE ORPIdeSéribada i ahb 2Bbiftrdl C68F e €AGAASSH Dohofesterol
nucl eotide s uence_haV|ng at |l east 80% 90% 95% or 99% identity with the
sequence s_EQﬁgﬁeRﬂ?S'?,aw, taouiogh type 1'019?\'69 I, thag, pPREEQ oéﬁd&pﬁgtvpfegéﬁrfnore,
invention istd Balafde betivedH bile 668 PAEHRRET bihd eh@8sta@P piodlictioriB icoRPsliéd by
conprising a Eﬁ?ﬁ%'Chﬁln conprising a variable region of polypeptide
sequence SEQFAb-RGn o and igwvo.97 or 107. A subject of the present
inventiompis also an FG--R4 receptor-specific antagoni st anti body

S i aht . g i abl : ¢ I Lid
cequence SEQTITKKECB R4 inghredd cataindamorsh pheitaisruepras e cereloament
i nvention i sofh&patacelbig-cBRCiNdMRPHOEOISR @BhELrS, MinaBeProfferalibh RPAvamma
conpri si ng sggye ces encoded 9 t he nucl eoti de sequences SEQ I D Nos. and

y .
7 or 71 and 78028712 LREF 86, PG ah 4RS! pitheligl csPﬁj S_H?B.as MaRTEEYj ¥ct of
thte_ Ergsent bﬂljeﬁ%_%talOtﬁ?]ﬂcmoﬂ*?ésoceﬂltn_ngéﬁﬁtyR4Th6Cﬁ%%’Er Siﬁ%aiﬁ%mmgwag@gm is72
anti boay, conpri sin e polypept] de sequences S. ) an or
and 77, 1% gB"eé’Q t'gﬁSSBF'Zgﬂ Wity t@?/ a_gPeafGEC%r?& %Po'mpfewgna@)&#ﬁﬁmous
enbodi ment, theelked-with tHRCaeRiratiPest fuhoul PrPSYIcH indMbmAealy aRa iidreas!
sequences at | east 80% 90%. 95% or 99@6|degb|cal to SE No. 2 and/or

Q I D No.
SEQ | D No. 4lurgourgiRangs a4 alySageey Bes. 8EQ, PAPRA7-2992). prostate, thmopgs. (V¥png
igg/ <2)(r) SE(Cj)/ I a'l%bi., ?17@ crarncmé.ibm@,-sﬁg-saltrr;é{ Qulioﬁlléféhbghtlﬁqtum%ﬂs (ﬂﬁchﬁbﬁ@ddrﬂ N;J
an or . . rrLcul ar advanti ageous e I.nment,
Lhe For o © Bkl JRalor B0, 2005800 2002k TPIA S rBISH I& o AsReSaRo m: 1
teRcoded by aarpagk i@ﬂid[\ngﬁsﬁﬁwéégﬁi& @fﬁ)s_dr@t?ﬁésf ﬁ?Bﬁm&@%d%ﬁ%ﬂ%c&?%&h@?mh&a' to
e sequence . u ect O e resen | e 1 O | SO ah
FOE- ot 1 oo o 220200 O pUincaRt 3B HOLR BARRS (SNl RBA A ¢ Al 6P 2o 30k do
Zequenze atB _ ITB‘f‘EtL;(ﬁ?%Jr Bﬂ%uaa‘tfdﬁ;@ar&it?ﬁésj wgrmészahnﬂfadggwds%gmoﬁ%w No.
. Su r en | nventi.on IS 0 an - . . .
r ecept or-splegg'f i5§'7an£§cgg'nﬁz'ﬁ amr?%ﬁ?'%rﬁrféi:% as Iql%tfe@ﬁ"&?eﬁ' dhesdal by a
nucl eot i deESQﬁ'ﬁhSﬂ'Qé‘-lR: ghnéAeﬁam’lc)es8€?har?@Pﬁ0&b, %%gib"qéa%sg,dmshml lzmzj fwngG: o
sequence . Su ec (0] e rese | hventi on I .S al s n -
; edent or 28 poEPTe RS i AROTORR PRI RIATAYA APy N0 s s, 245
pol ypepti de geggjencaddition, #fslss36fan SRFGHFI%mondtRial detibiobig M it Bivé Rddels
sequence SEQ*ID sent inpvention is also an FG--R4

No., 4. A subject of the pr
¢ ecept or - spoll FPIEN AP IFISEraTE, o BoRsPAARINAE PRGNS TRAslERBYSdhBoied by
t he nucl eot i thacthetiugnsfeEGBER drid therefdreafite BlockingNofo FGFER4 ackivdtn can be
advant ageous eci fi c antagoni st anti body conpri ses

e dinept, the FGF-R4-s
a heavy chai Re%%ﬁﬁl I@Fﬁ&eﬁﬁ@fﬁe ?@%EP@EQCWB‘%O. 2 and a 5light chain
conprisigg the sequence SEQ ID No. 4. The antibody conposed of a heavy
chain of sequence SEQ ID No. 2 and of a light sequence SEQ ID No. 4 will be
cal | ed 40-12lliis aeeeptessiin dhet eratwpl thettthe nFGEMGT-BieanthiFdei /A&tR2 f pailse

i nvention, t : i £ ' ' j '

agai nst hunmpeEEo e erinalich S o B veflel iR bor baRoRERE e
embodi ment, Heweram-thRpatentiabinelvepent dfiRGFaRd dy thei controhafdbie sell phénsimeron of
AKT/ p38 cel | t I n vant.ageous i , 4
receptor-spegl i%wg%?’gta%ﬁﬁt% ec?).n u@aceééqﬁnfﬁl&bi i on o’?%ﬁe%'f%ﬁf’gﬁ?%mg‘%. In
one advant ageous enbodi nent, the FG--R4 receptor-specific antagoni st

i nduces inhibition of FG--R4-controlled cell signalling pathways. 20 In
anot her advant ageous enbodi nent, the FG-- R4 receptor-specific antagoni st
i nduces inhibition of tumour cell proliferation. In yet another

advant ageous enbodi nent, the FG-- R4 receptor-specific antagoni st induces
i nhi bition of angi ogenesis.



251 n anot her particul arly advant ageous enbodi nent, the FG- R4
receptor-specific antagoni st has an affinity for FG-R4 which is 10 tines
greater than its affinity for the other FG- receptors. In one particularly
advant ageous enbodi nent, the anti body according to the 30invention is an
FGF- R4 receptor-specific humani zed ant agoni st anti body. In one enbodi nent,
the FGF- R4 r d¥QR030/004204 i ¢ hunani zed #htagoni st anti bBGI/RR2A00/054343

| ight chain of which the variable region is encoded by a nucl eoti de
sequence at |east 80% 90% 95% or 99% i dentical to the sequence SEQ I D No.
29 or the se@fdfpbien sE@ngioorpesisis medigted by FEF-RiapaiandiF-Re(Eresteand al,

r ecept or - s pe gytdkfne G Fﬁ&oﬂﬂéﬂﬁmﬁ%ﬁ%iﬁgdy conprises a light chain of
which the variable region is at |east 80% 90% 95%or 99%identical to the
sequence SEQ ID No. 30 or to the sequence SEQ I D No. 32. 5In another

enbodi ment , Eﬁamﬁﬁs-dﬁfkamaaw%oﬁwbﬁei SeRHPEN ZBE 1ERE0 T PhrtRDiH R
conprises_a |I?ht chain in which the variable region is encoded by a

sequence ? defltAlgaes; Hut Kaeshde| st famst Sl spesifigally thys leading te oglchﬁése
sequence SEQeffétdoThisl - tyfoshekifsde AbmbMEinRbRARE EmalnEREhIcAN mdle@lIO whlth

FG-- R4 receptor-specific humani zed 10 antagoni st anti body conprising a
heavy chai n SWikiievaral REFoRs aadpleo oty srreplor drieyae linseshaveqiepdeseibedeast
80% 90% 95y aholip¥on @B CarhokPsbh @nd &l WepBg (Fem)., Bl 433200l 0.} '&¢nall
sequence SEQ ID No. 35 or to the sequence SEQ ID No. 37. A subject of the
present i nveRb§Bical olgauissawhicarnhibit, Rekisopy spsesiption mithaiirl cexteaseldami st
anti body1@onpbiitish Ravéalle Bk¥n 88&iribein dPiicatidn\WOLAbTABbS29 €91 on is at | east
15 80% 90% .95% or 99% i dentical to the seqguence _SE8 D No. 34, to the
sequence SEQANEPAQES 5aveyalsoobeei: stilisdetieh SsheaMoFGERT andiempaltFGER4t he
present inveahliklidsS abs@ivel FaF- RferhicHal OrappiGstiohs C Wesinob0882 ANt agfani st
ant i body corrW mg a heavgy chai n encoded by a nucl eotide sequence SEQ | D
No. 33 and/ oVEGEPRZTER orsby Giam gnd S yingma 534130153159, 5068). Asplicatien
present | nvewmmafoanbsOd@sbriEéic-é?ﬁibbaie@pmrcnsa@clﬁGnRhwmaBa&fk, ok aghani st
anti body gf whi ch th? hunmani zed sequences of sequence SEQ I'D No. 30 or 32
are used!?n FeABERho!f Akesitv ANd [abstrsa i AdditigaqaeirECE-R4 astibrrlisr whish@meD No.
34, 36 or 38ag¢msta@ﬂ$a@gcrisé@mzdgi&tiontwgoﬁﬁs@b.receptOr-SpeCIflc

ant agoni st anti body conpri ses the CDRs of sequence SEQ ID Nos. 73, 74,
75, 78, 79 and 80 or CDRs of which the sequences differ by one or two am no
aci ds conpar gHe sliSERES the/se¥ent Wvehtidh1R @Wﬁmﬂbbﬂﬁsﬂarﬁwpﬁﬁrad@ér@%ded
that this does. not, modify the FG--R4 receptor-binding specificity of the
antibody. | n‘"éﬁﬁtt'h@Fd%ﬁ?%ﬂlcﬁjé\hp,sa!%%GE@ﬂ i4eptet ept or - speci fi ¢ ant agoni st
ant i body2® ompav#fagetiskyheaidbitagBhisSis aH RfiodyERebic M $he PEF-RfrecBptor.88. 89
and 90 or CDRs of which the sequences differ by one or two am no acids
conpared, respectively, with the abovenentioned sequences, provided that
this does nofn slemboditent the BtabGHaNHE R theisDBiesETthé ivehtiorPhindd'® the

anti body. In E ot her enmbodi nent, the FG--R4 receptor-specific antagoni st
anti body conPFikb&oman: obtre FGiF-Béqirsneter. SEcPnd ad¥antageousogmbogimenh, theg and
100 or CDRs ahtagbristtwiibie isShesebResofthé fikientidh BinGs % tHe\D2 JiBhiath SChE FGF-
conpar e respecti vel ﬁﬁ‘\ wi th the abovenenti oned sequences, provided that

d ! Vi de
this doe? not*TBERAYN- i @NFRYenFoTE-2BRNtAgeRHs, gMbgdisianti the Ant3gopst pids to
anti body. 5l theaiegubtde SEQIMDINERD, the FG--R4 receptor-specific antagoni st
anti body conprises the CDRs of sequence SEQ I D Nos. 103, 104, 105, 108, 109
and 110 or CDRs of which the sequences differ by one or two ami no acids
conpared, r eaamﬁag@bylﬁ, el FGEIRY RReYRABPEJIRNSstaSAitaREeS Knnmwrééﬁéctttbat
this does no{hﬁr%g#%t e FCGF-R4 receptor-binding specificity of fthe
anti body. 10\ "oreRrEpeRiPdeterpibar fuibe Bracorrterhiaur. idbiesst MRless
recept or3gpefahistx #0M BOM3L Harfd'k 1BOW oCIREPIHaRaS. §*eMCDRs of sequence SEQ I D
Nos. 83, 84, 85, 88, 89 and 90. In one advantageous enbodi nent, the FG- R4
receptor-specific antagoni st anti body 15 is a hunman anti body of which the
heavy chai n_ ¥asredRivantBeb&IEmBOMRIEhE hor BF RARIck IR ST G Radihi | | east
80% 90% 95% or 99% iagenti tng with the se uen%tgb%%b§ . ,Y%E‘?a‘g%’eor
106. I n one agARsttadymanhEbR4end mutineFEERRA receptor-specific
ant agoni st apt Ll AdvaRtdydBBd iRy L [Wafarge j i abl e
regi ons conprise a nucl eoa{g:éde ggmggquen'c@tah%@fﬁé g%&@#ggg cé%{’]fﬁtggé{/?étd % or
99% i dentity with the sequence SEQ ID No. 71, 81, 91 or 101. A subject of
the present invention is also an FG--R4 receptor-specific human ant agoni st
anti body conprising a heavy chain conprising a vari able regi on encoded by a
protei n sequence having at |east 80% 90% 95%or 99% identity with the



25 sequence SEQ ID No. 77, 87, 97 or 107. A subject of the present
invention is also an FG--R4 receptor-specific human ant agoni st anti body
conprising a light chain conprising a variable region encoded by a protein
sequence having at |east 80% 90% 95%or 99%identity with the sequence
SEQ ID No. 72, 82, 92 or 102. 30 A subject of the present invention is also
an FGr- R4 re¥R2610/0p4204 | ¢ hunman ant agdni st anti body cB&IIFR2009/054343nces
encoded by the nucl eoti de sequences SEQ ID Nos. 71 and 76 or the nucleotide
sequences SEQ | D Nos. 81 and 86 or the nucl eotide sequences SEQ ID Nos. 91
and 96 or thécﬁ'ﬂfﬁté'aﬁﬁﬁ'@eﬁ@&t?@ﬁt’f@ﬁm FEF-RénuringiF@rriR4ang raiF Sht4ect  of
the present invention is also an FG--R4 receptor-specific human antagoni st
ant i body congbl mg& t he pol ypeptide sequences SEQ ID Nos. 72 and 77 or the
pol ypept i de antagecy's pkedimenh the FGERA FeceRtor-speglioantagrnist agtieotes 5
SEQ I D Nos. aamanaesggt 96t 018 GORNRSIRYY 1S ALE ToHioalt ey NONALQ? 1and1 107,

I n one advantageous enbodi nent eC%ftOF ecific ant%ggn|s

ant i body €ombéi E'%s“4s_é%]lféﬂ3@s78a{791 U $B, 86HB5. 6807 @Q@Q%&Q@%Q&d@ﬂﬂ 030 SEQ
I D No. 72 anq(fr108E6bd Bodor 118 or 40chft ABUHIR 'of @H! S5RIeRcE BiRRRsB Une L he

A
FGF- R4 receptor SpECIfIC human ant agoni st antib ﬁ conprlses sequerices at
| east 80% 908vAWmamiIngracitsosampaied with theysentences §BQ 18Na /18 162,118, fb. 87.

I n anot her aqlga'm %9?8'3799%08‘3 BANks, ﬁé‘%g':% g3 ol 862 IO by STRE b5 C1dAUHBS),
ant agoni st antl ri ses sequences at |east 80% 90% 95% or 99%’

i dentical 1519% @?(9”1601\2{"‘"92" Q’I?&mﬂa@EQﬂY kpens itsdinding,spasiicher  advant ageous
enmbodi neng , Imeol'ﬁg'_paﬂfcu'la‘?@e%ﬁ%ntw f ighnbodiFeht 2 Hh@ IPBFF4 %Eé&@ﬂéf ec:lflc.No

conprises sequences at_|east 80% 90% 95% or 99% | denti cal

102 and/ or SE§apenisiAntibpgy comprises e HDRse seguenascRif @dRtNo. &, éa.b]*e 2 &3 the
present invensips 7|4S79n78:$§ Bé 8?@?59%@%@096'@3 4T85, wt@g@m Sﬁoaaaba body

conprising a_light chain encod a nucl eoti de sequence at [east 80%

90% 95% or é@'ﬁm%ﬁpﬁcw19&&%%@&&@?&%@@%@% dify yneneceniwa aming a

i ght ch 2 0 t |
o the. saquencss CMpRRId, tosiEivA AT Ing BESerilongy peadtriag pidbideh dft | o2

pr esent fﬂvem'?r gops ot mpdifisthe G R4eceptor-Bipding specific t'@rﬂ’ﬁ'@@ﬂy st anti body

conpri sing SpOuRNESmantY e d@‘énﬁ%dirﬁh@nt “cHé'a‘?nﬁEédi'é‘s WH%ﬁoﬁ%bﬁl‘é\‘Qﬁ &2 and
87. The anti bod nposed of a heav aln of sequence SEQ . 77 and of

a |ight 305eaﬂi%ﬁe@lv§mm OGS . 'eaﬁﬁom—'thtwéa@asaléaeevmmcqmpﬂw theee CBR t he

appl i cati on. sddirnesd lhaoiﬁy &mﬁeq&&sﬂ s@&u@o@@%\é}éeféaafr&noa‘hesmus%ﬁsﬁiﬁt@d'&? No.
87andofahg\ht se be called clone 31 in the

rest of the apm MR rﬂoe‘l"}ﬂ’eﬁa?ﬂ%gdya’@o?ﬁa@@eﬁ“ gpd §5h@'a9/%/ 98 rand P rr d83uence
SEQ I D Neo 97048HAd abs5asdil Ghht Q’%U%‘rﬁﬁns'ﬁ%?tﬂr& WDR ggql.‘{éﬁcles lﬁ@wﬁ@'dnﬁﬁ’o gk@gne 33
in the rest of the application. e anti chai n of
sequence SECFTIYEREes i‘ﬂ?"tﬁﬂ(ﬂ' opy the 9"P'¢fh?°%%‘ﬂﬁ%‘¥€%s I’@Nl?— 1@(?2"‘1\/\2/4 Pr 6%

cal | ed cl one78@nd 80! ét8g; 85tan@%0! D BBIaNAALD OG- 108, 109'8nd 1ed.d of the present
invention is not limted to the anti bodi es conprising these 5sequences. In

fact, all the antibodies that specifically bind to FG--R4, having an

ant agoni st i c|raid Qa\:amrbgehw ehfrRRaIMEM tharh%apﬁ&ﬁalﬁfvam:ﬂe frégﬂérﬁ’s fo thte hesmprgsent
inventio A subject of the present invention is al so an FG--

r ecept or43 pelt§ePPO-aRedfifo ANtagonisk ?B‘tﬁﬂ’yc‘iﬂﬁ?ﬁiﬁﬁt%&eﬂﬁe%?@‘@ﬂ%ﬁ deaééjé‘i’t%h 10 A

subj ect of  bexposHERLoKTMERY Mt ddipeHELSER IBNG@ 747, ergpier. speci fi c
antagonlst Iﬁbthe treatment of dj seases associ at ed ang IOSGHGSIS

subj ect of tKeop adwaltageqis fmkadiment; the light CBP'"aY?rﬁQE- M'Q"éc@f F%rF%FpB& fic

ant agoni st | fécbbl%r-hbétﬁﬁd’fﬁﬁﬁa Qrfustaaﬁli’daéchon'lp'?lsé & $RhB&sceChaving aPﬂ@a%@rﬁO%
invention is ecept or - sEeC|f|c antagoni st in the

treat ment of Q#Zp%uo g@érgg%deﬂ'ﬁﬁy with H?re Weﬁ@%ﬁ Qo & 7RFaPrOrd8hcer. A

subj ect 30 tAesupjeRE@Nthd PMRBAT Mlentin! i§eIsts 8n HGELR4MteRor-E SRR Mitagatisti fic
antagoni st in the treatnpent of pancreatic cancer.
antibody comprising a heavy chain comprising a variable region encoded by a
nucleotide sequence having at least 80%, 90%, 95% or 99% identity with sequence
SEQ ID No. 5, 76, 86, 96 or 106.

A subject of the present invention is also an FGF-R4 receptor-specific antagonist



20 A subject of the present invention is an FGF-R4 receptor-specific

anti body which is of use both in the treatnent of diseases associated with
angi ogenesis and in the treatnent of hepatocarci nomas or of any other type
of hepatic cancer. A subject of the present invention is an FG-- R4
receptor-specific anti body which is of use at the same tine in the

treat ment of WP €83¥89420450ci ated with afyi ogenesis, in PETIRR2000005134ht of

hepat ocar ci nonas or of any other type of hepatic cancer, and in the

treat nent of R ncreati c_cancer, or cancer of the organs of the
gast roi nt est PREICAY r RMPRSING, @, lighth ghaif - ¢pamprising: @sm%lemmm encoded oys @pj ect

of the preseﬁhcié&id%nké@énbé Ravilge RN 8098 9RMBBY or B QaEKtnP Wi fHa
30FGF- R4 receptor-specific antagoni st and excipients. A subj ect” of the

present i nveRtAUsTCR SES RbNACG 76f 818 19d- a cancer, conprising the

admi ni strat i Angybjeet WQhé’%Fés%ﬁi invBhticisF4so B FGFsmt FHceEﬂb?—%?éd;ﬁc aﬁtbaaqal st
anti body._ A subject of the present invention is a nethod treatin

di sease a3soBTHRASY GArEATISING BabeRYY oehain compripiagse VaraBlRgieginen et pglypep ide

conprising t (\RABE SIS IDPKb 08) 77t 87 tdyeorPilyl ent, of an FGF- R4
receptor-spe&asl ¢ antagoni st anti body A sub ect of the present

i nvention i sAaSYHRchSH teg P@eébﬂ"ﬁ@"%‘n'slﬁﬂ RA F@E‘tﬂj‘t Beeploperedilic antageRiehi st
nonocl onal aaﬁt'inSIYGorﬁﬂ"iEﬂ{d 9 Ngntt BRaih Otdrihsiy Bt 9BSabIE - rebiBHLSN %:b@ﬁep’ﬂd%e b.

taking l'ynmph nodes fromthe mce, and c. scréeening the hybrido
super nat ant sSequgnge S&5 Q:N"(ﬁ 72n82, &Qé%fé@? invention is a cell I i ne that

pr oduces1d-GFARbjeE @ iR prdaBAt friv&nti%iﬂlt RO Bh rRoERW0O/E tor-spec‘ercsymh @ﬁistOf
t he present |nvent|on is a method produci ng an FG-- recegtor- ecific

ant agoni st aRPY98¥FOMPHEINY .sgglrl@'ncea|epgq>qe(§igbsath@é1qcle|op%seqﬂ.@cncg$ ERESNpEr- R4

15r ecept or aataaaqrrursm ﬂﬂtvdaaﬂaﬁandeewlmeé}hge‘omm a&&waﬂ invention is a
-R4 receptor-specific anta | st subj ect of the

d
p; ggeﬁf ”.pL'tht ?QLWGF of the 8’9&eﬁb|”§/ﬂm&"e'§t#'%% a8 e %re&eawrﬁw&q atageigct ed

fromthe gr Oﬁlﬁtlﬂb@g%bh?hlélﬁg tid p&ﬁ@fﬂ@e %B&uer%a% @»Ed;lgD Ros. % aﬂ@88%r1728in”d 7%%3 .

14, 30, 32,
88. 89 g’% @29@36@'96@"69?70@92@91 0700, 102, 103 104,

In one advantageous embodiment, the FGF-R4 receptor-specific antagonist antibody

comprises sequences at least 80%, 90%, 95% or 99% identical to SEQ ID No. 2

and/or SEQ ID No. 4; or SEQ ID No. 72 and/or SEQ ID No. 77; or SEQ ID No. 82

and/or SEQ 1D No. 87; or SEQ ID No. 92 andfor SEQ ID No. 97; or SEQ ID No. 102
20  and/or SEQ ID No. 107.

In one particularly advantageous embodiment, the FGF-R4 receptor-specific
antagonist antibody comprises a heavy chain encoded by a nucleotide sequence at
least 80%, 20%, 95% or 99% identical to the sequence SEQ ID No. 1.

25 A subject of the present invention is also an FGF-R4 receptor antagonist antibody
comprising a heavy chain of polypeptide sequence at least 80%, 90%, 95% or 99%
identical to the sequence SEQ ID No. 2.

A subject of the present invention is also an FGF-R4 receptor-specific antagonist
antibody comprising a light chain encoded by a nucleotide sequence at least 80%,

30 90%, 95% or 99% identical to the sequence SEQ ID No. 3.

A subject of the present invention is also an FGF-R4 receptor-specific antagonist
antibody comprising a light chain of polypeptide sequence at least 80%, 90%, 95%
or 99% identical to the sequence SEQ ID No. 4.

A subject of the present invention is also an FGF-R4 receptor-specific antagonist



105, 107, 108, 109 and 110, and the sequences at |east 80% 90% 95% or
99% i dentical to one of these sequences. 25 A subject of the present
invention is a reconbi nant vector conprising a polynucleotide as descri bed
above or encoding a pol ypeptide as described above. In order to enable the
expression of heavy chains and/or |ight chains of the FG-R4 30 receptor
ant agoni st aW@BBEI&OOm%h is a subject of the inventi oRCT{F2009/051343

pol ynucl eoti des encoding said chains are inserted into expression vectors.
These expression vectors pl asm ds, YACs, cosmids, retroviruses

EBV- deri ved ébﬁltsqsw-e@mpaﬁwggﬁy SGﬁU@'W@S\ﬁé@P@ﬁ% by #tha nusletidessgaupaces SERHD art
may deem appnephiaali®. for the expression of said chains. A subject of the

present invention is a host cell conpri si ndg a reconbi nant vector as .
descri bed ab!ﬂ/eone5em amréda@r@@éageﬁw dnkpdimaat, j the eReTdit-specifics aplpaenistof
the present g | @prises RENSHA c@fa;rﬁ&éthﬁéi%gﬁ%\eSQé‘c&lfhb&@EQ’ @IM&@ gﬁid a
10aga| nst_ FG--R4 (w thout cross-reaction wt

i nhi bi ting afgitchaResmpriging the peauenge SEGHID Npedpect edl y, the i nvent ors have
shown that FG--R4 plays an active and specific role in the control of

angi ogenesi s, 15 This function of FG--R4 had never previously been shown or
proposed. ConbBegrtirdwcompassd of adinayy chaip deegdenre8EQ 1IPANG et andpf @ lightt i ng
pat hol ogi es  gxdlidhch ISED WNBWW%&e@MéWZﬂﬁT{H%ﬁ dfitSe Gbdiicktor. | 9ands

capabl e of nodulating the activity of said receptor are therefore potential
t herapeutic agents for numerous 20angi ogenesi s-rel ated pat hol ogi es. The

present igver biemBadikiaAt @rftﬁé ﬂw@ﬁtld#ﬁ% FGFIFEms,Séc%témabdseé a@ éctfﬂérahfﬂe()g' es
i nvol ving a dysregul ati on of enesi s and requiri n&:l nhi bi tion thereof.

The pat hol ogP@%‘eé'B\?eﬁQ?ﬂ"sﬁﬁymﬂéF n trmuripe FGE R4 apgkrapf h%“ant agoni st's
according to the 25 invention as tunmour angi ogenesis inhibitors, or

pat hol ogi es for which a dysrﬂ_%lfj)l ation of angi ogenesi s i s descri bed such
as: age- r el al'eengadyaniaoegiy erbegimest the F, r??ﬂ%frﬁ?&?‘ﬂ??"@ﬂ@@'ﬁ‘s'@@”%ch as

rheumat oi d ajhibitidn! F AKIIS TPk IWAYS, COl i ti s ul cers or any inflanmmatory
di sease of the intestines, atherosclerosis, or else in the treatnent of

obesi ty. 130THEOMR adantageoue emborimant dbe FGFaRd sesapterspesifie gntagopigtinduces

i nhi bi tion ofnhigitBAWF E9K PMBI pdth®apdlt agoni sts according to the present
invention can therefore be used for the treatnment of certain cancers

i nvol ving a Hygrﬂeegqﬂaﬂmﬁuwmeﬁmmt the FGRoR4 recartorspesific gntagprist indybeser |
col on cancer inhibitRidsdf PSR controlidd el BRPBIInG padale cancer, pancreatic
cancer, skin cancer or oesophageal cancer. One of the major advantages of
t he ant agoni sts according to the present invention is to specifically

target apo FGn rapetief cuduahtagém eAbRdimMbrbOtHt FEFER recdftbSsideftie Antabénistmakes
it possible to limt verse effects. that small chem cal nol ecul es

whi ch 5 i nhi WFC?%@“W'PBQW%WS@BWHWIW can have. In addition, since

FGF-R4 is noin mm%u&n@g&é@t&huodmm kife FGFIRY Fdceplorispeifid sﬁ@g@h@n
endot helial ce r |n tance on hepatocyte cells, biliary cells, mammary

S
cell's, prost E‘FPEE%'EF'&"’"G\/Q?Q'Sgﬁr@élsi S, pancreatic cells or renal cells,
this provides a nmethod of treating diseases related to a dysregul ati on of
FGF-R4 activity which Iimts the side effects. 10 The term "antagoni st”
efers (€5 an|y BIGIRG ReHSHBFY 4hanigagen ETaTOdHRTI BieFER-RA| EoRAGRaRe
activity of Effagbiist nHRi h a”fm.@qenrér-wniewmm fimé Gt;fea@érs':@aﬂﬁarrﬁ@ﬁomeas
FGF- R4 i nhi bitor, 15 This antagoni st may be any F | i gand, such as a
cheni cal ol 80T EGFIeceRtd®hi nant protein, an oligosaccharide, a
pol ysaccharide, an oligonucleotide or an antibody capable of specifically
bi nding to tn_g FG-- R4 receptor, wth the exclusion of any other FGFR 20 A
subj ect of tKe 9RvEARIcYArlY saqvﬁéﬁaéﬁa‘i'se Sappocitrenty -the c3ntioPeY ARCatiRg e the

Accor di ”@t0trhbmldnﬂyeﬁtﬂGFlRalfl\ébe@iBr%@&héhuhﬁﬁn&e@hﬁﬂ@oﬁﬂ%ﬁt:ﬁb@@' ly to FG--R4
refers to a Ilgand whi ch does not bind to the other FGF receptors, nanely

FGF-Rl, FGF- I20p¢ emyediment, the BEE R4, repeptosspesific Rumapiged fans,aga?ﬁtsi gbtkodys an
anti body whi g6mgefs A%Ghe¥haIRIdf viRIXh O8I GEGIBR iMehBoddd pile niéotidé or

FG-- R3.
sequence at least 80%, 90%, 95% or 99% identical to the sequence SEQ ID No. 29
or the sequence SEQ ID No. 31.



25" Specific binding" refers to a difference, by a factor of at |east 10,
between the intensity of the binding to one receptor conpared w th anot her,
in this case between the binding to FG--R4 and the possible bindings to
FGF-Rl1, FG--R2 or FG-- R3. I n one enbodi ment of the invention, the

FGF-R4 | gangvi S $n ol i‘gdosacchari de or a 30pol ysaccharide. An
"ol i gosaccha Q2010/204204 ¢ any saccharitde pol ynmer cont EPMF@Z"PP@W?H ee to

ten units of sinple sugars. Natural oligosaccharides such as, for exanple,
fructool i gosacchar,i des (FQS), .and s hetic oligosaccharides such as, for
el o. hoplt | HHereETbORmEt iR oHPr H ERIRPESPoPIE PURNE0) SRRgRMEt | de-
[efers to ?Ennm?dyrmrnﬁaieeﬁbiligrﬂ aﬁbi@f:f warch th@&lariélﬂ'él ré@m@mh .gaétism%, Qd%l,ke]g
0 one ano 0 cosi dic nkages. ral pal ysacchari des su , for
bl e muc 5 Shok Tt Geo the Sefasrioe Sh A b Ao R e cegneng® Stald
exopol ysacchapl g&s exi st, as do synthetic pol ysaccharides. Thus, low 5

nol ecul ar-wej ght fucoi dans, or  hi ghl hat ed exopql ysacchari des have
shown pro%ng"’gg%}ﬂ"lera@m Aimeng, (“g?na%ﬁ?‘ﬂiﬁdeﬁ??t?r‘mc%%EFW&E'GP‘}, anigganist

64: 696- 702; Whfisndyadsingtises dBilighheRaiNAr WEER the vaR8Ble @iohSE Shcode@nmeasel v,
hepari n-deri ved weakr:’é/ sul phated ol i gosacchari dEgi or p%ﬁghonﬁnnogent ose
sul phat es cafeHEnee dantisalgeJge Mucleetids sequenpe SEQ 1P Plg: 281 0rdRdhg isequansgg
15: 3433-41; €gguipame 3., J Med 10Chem, 2004, 12:838-48) |In one enbodi nent
of the invention,

the FGF-R4 |igand is an antjbody. The term "anti body”
refers to anfy %{?&%ﬁéﬁe BQSPUE'&Q%P&,‘EIQZ? G F&?Ferwﬁ@?Ptgrn’nq?CQ a}‘E‘S"a"'zed
pol ycl on#h aaftagemec aAfifddyabérmping a hbawl ¢HaR amyhicht iR NalsMe ! egiofiers ved
f rom nonocl onal t.i bodi es are humani geg %ﬂtl podl es. hunan a%l bodi es,
mul ti speci fi E" HYR sequence At least 8076 99 9% ahP9%Bd tcALigHaR sgauence
E%r;otézdi es, fs_EQ ID No. 33, _td\tth@_rsaq@émﬁthj 'EtFrlm nPf gs et tﬁt‘géédlﬂi&? s:ajlwlnl No. ?7.

- -Specli il Cc anta nis 1S a po Cl ona (0] . 0 ona

anti body" i s“"a?’r’bé\"‘fﬁ5 i@%%ﬁﬁ%%@@%ééﬁ'ﬁ% %%%harr%ﬂgorﬁq;%p@%}%amzed
anti bodi esf Obht@gorcibt atnﬂibbd_s;{mram Zggb IhBa»lvwm#w. dﬁb/\kl?cﬁ kmiaamdeghh Q{aar |teﬁ§zgni ze
a seriles n 0]] S n _one advantage ennodi nt, e
e ras iR Bbde, Shin e e S eriioal Bt spausnes ey 1D Now d BPe ahuents
anti body” i ssam i@Wé.BE t6 ferddtentd SERADNNISBant i al | y honpgeneous
popul ati on of antibodies derived from a,singl e of B hqcyt e,
D ona |y armpfh SRR OF S FeEPRb BYeionaR i B PSR SeCRRtar R uaRzsd: ol
except for Pas@%&hia &Qrmtaa ro@hipﬁsiﬁ@@héémct:ﬂaiﬁ ahbmtbghatnumlétib@ spit:@ésrﬁﬁt ijn
m nor anoun ese ntil po e re e 1.NS a Sl ngle eplrtope an
are theref org‘EFﬁ lg]n'ﬁ?r g‘pﬂ'&ﬁ?"%ﬁe&[ﬁé‘&egﬁﬁ” Prgﬁﬁﬁsﬁfbﬂ- or nonconti guous
resi dues20 | A subfe h ;@@Em&d pasentSinesrtRai iﬁﬁlﬁob anh FGFEthrwéﬁﬁbros[“gzectfibmmrﬁzeEG:} R4
antagomst antl bo |, t an | t ope .befl ongl n tao the - | (0]
Fhe Lor ma ¢ BelabPast ansBody afwRin B fiBe R s SBeGaaeQ IBR. B0
anti body bi nds32 aréi0sepint cupsbinatioh Uetthe Mumimianstiqle SeugNdfisehiehcRNSEQ 1BCi ds

144 to 365 ok tj]i}géFGF-3 4 receptor. In an even nore advantageous enbodi nent,
t he anti body Bi 5% 3%n epi tope included in the D2 domain of the FG- R4

_receﬁtor, thimam%@mgaﬁhgﬁérgsmeﬁmmtrecem 'dp@ciﬁﬁiaﬂﬁls(;&ﬁiﬁt 4rMibddy cetapgasbed
in the sgquepce : n apt 0 wn a .
ol Shut e CPRSohmIe0eS SEQ WP 7815, 78ats et B A% CORR PHWHSINS ¢ vo
iE deﬂti ﬁa! | i géjuenbes fer Loy che bhited aiﬁiﬂo|ééﬂr£¢pbt€|aﬁedﬂir&§|b¢dﬁb§l?, With dhe .- o
ach chain contains.a constant region. a vari e reqion, Eac i abl e
Fog o compr RRETSBRSE GEhERTcese rPUeS dbftShiites ol TR, B HF R4
regi ons"b|15 re(démh i'n)rb:lir@(rjsp'ébiﬁﬁwafahé ahtitedyegi ?ns", whi ch are maihnl y
responsi bl e for e bi.ndjng .t ito of an antigen. . e term"VH
of b to ¢t Snane s Be sk R o gnenls BReaERR,Anthat conbises
Ia:?t ib;aodxzfeéo :c ntHeUCDRg ogr baqde@ayse\c}iﬂm NS?.CE‘B, 8n, ﬁ{ﬁ&%@énd dle lov CORRGF vitedh ther

ab)' ragnment . term"VL" refers to.the variaple regions o n
| Imumogt obul PRENGHE GHEL BY Gheair A4S I B09 . S64R COUPALE HESPSOHE o 8801 an
fFv, scFv, deENove'ﬁGd?lxioE@cb'seQUer'Fclge%b)ﬁrcCJi\fiﬂ@cﬂﬁgﬁt& Tthieici%‘s(efntafarrﬁ"mc'ihtgrntriudo_G=tt5,1=-R4
ragment” refers to an art. . al nt| body: Fa ragnent antigen
bi ndi ng) , Fv!"e"?m—a&'%(r@f%gqp C'%fﬁ'g'l ‘f‘f%ihﬁ/?'?t'aq?@y-(f ragnent crystallizable).
Preferably, ihasghdrnsdddanant, the FBFERYSevdptdr-dpRcific AERRORIS ArtibbBe conipisdsy |
scFv, Fab, F(ab') 2, Fab', scFv-Fc or diabodies, which generally have the

sanme binding specificity as the 30 chinmeric or humani zed, nonocl onal

anti body fromwhich they are derived. According to the present invention,
anti body fragnents of the invention can be obtained fromchineric or

humani zed, nonocl onal antibodi es by nmethods such as digestion with enzynes,
for instance pepsin or papain, and/or by cleavage of the disul phide bridges
by chem cal reduction.



The term "CDR regions or CDRs" is intended to denote the imunogl obulin
heavy and |ight chain hypervariabl e regions as defined by Kabat and al.
(Kabat and al ., Sequences of proteins of inmmnological interest, 5th Ed.,
U. S. Departnent of Health 5 and Human Services, NIH, 1991, and | ater
editions). There ar? 3_heavy chain CDRs and 3 Ilght chain CDRs. The term
CDR or CDRs WO 0307004204 1 t 0 denote, as®appropriate, oMCTHFRAMNUOGH34Bhese

regions or even all of these regions which contain the ngjority of the
amno acid r onsi bI for the affinity binding of the antibody
for the anti 3@%%33?% ﬂfgs%b'laf‘??p 2Efnizt Nps- %(%gﬁ?»zg% or EBRseqfwdich

10r egi ons of thérgey@sricab|dirfetasyRbNE BF Qws Anigs! aEﬂs(cfdPﬁparéd %g!;ﬁ%ﬁl{iel WRgigns or

sequences. In another enbodi ment of the invention, 4-specific

ant agoni st | SPRVRIAETHANEE SGAUERERR, . Proxided thet n‘h'Scﬁ'Pﬁ%r”QS E\Qﬂﬂbdﬂ? FeEff4 s to
an anti body lrécéﬂttbr%hdxﬁ@s;ﬁéd’f&:ﬁt@ﬂfthé%h@éﬁy or a portion thereof, is altered,
replacedg @Bg ¢J at _the variable region is Ilnkedtoa
constant Pegi %ﬁn erbe @Pﬂtmf et Résreceptoprasifigantagonint arthody eomposss
class or subeh@EPRsTéresdoBEnds SEQ”IEI N6s.2113, hedyi0s:/ 188, 16 aha 148 oﬁl?m‘éb ody
in which the \@rl bl e regi on or a portion thereof, is altere

aced
or exchanged WL he9egpeRges %ﬁw&e ‘Pre@‘l%?ming 3cidgiaomnated resnachivaly W'E‘gl on

of a differentie apoddrRgntiontd heboartes! Pr@mh%t s idoaenot | RSHyOthe SEGEIFSS -
The net hods of producjng chineric an dies are known to those skilled in
the art. See ®§&Hiore gpeciisity pitbs antibagdy.  Sci ence, 229:1202: G and al .

1986, Bi 9025Tecdn qiuer&rreé érhBodifeht 'tﬁsthénﬂ'nvéhtlorilgﬁt% F@BF-hm%%@% b&tﬁ?ﬁ#
125:191-202; U S. 807, 715, 4,816,567, and 4,816, 39 ese

chimeric ver éﬂtﬂ&gnﬁ?a@md&ﬁpmfjw W&ﬁ@ﬁﬁﬁf seQense Sﬁﬁ%.lwoe'f 83.n@4.\#5. 88d VH
vari abl e regigormdtgn. t he Ckappa and the CH (1 gGl) constant domai ns of human
origin 30in order to generate a chimeric nonoclonal antibody. The CH (I1gGl)
dormai n can al so be nodified by point nutations in order to increase the

affinity of tmendadfantfjEons eibbdinitat iRy RGFLRY f&e fb?—%beélf@aﬁtﬁ?‘drﬁﬁ%nﬁ@od

|ncrease he.effector functions of t'he anti body (Lazar and a 2006 roc.
Nat | . > it 2 [yRaq gatibogty ek wivphghe Bpaviesiiain eriakledregions sorpriseca Abelpotides

67: 8882 889@¢quentbhapihg e Rlast 8096 1909993% oF BIRSdEMRY WHH BN sRflel&s SEOND Of
t he anti bodi &s T%;[h%ﬁhgr m aumanl zed anti body” refers to an anti body which
cont ai ns nai y ohtf ogl obul i n sequences. This termgenerally refers

to a non- hunmmofke ammbo@ EiandYH@nG hhé RSFORE FeceB@t- fsbé‘éiflcbﬂnthé'tﬁﬁ’ét%%@édyo n of

human sequences or O oun |n human sequences genera
o &St

humani zed anfS HGHMEE &0 Fie they lighf shaig vagjaklesegiens m@lwuﬁgotm

whi ch al 20 or spquencehatifig aCleBst &3k 0I0% 035% &F BORAdémitPRith &edﬁqu&ﬁ@b §e@pt he
non- human 108r0a?§;ht1 3ﬁ§ﬁ§ﬁ1°e and in which al'l or part of the FR regions are
t hose deri vedf i mmunogl obul i n sequence. The hunmani zed anti body

can then compr satgectt off fhas pre2Bat RVehiich i falsdNah FORRY altiebidi-spedifid Finaheyi on
(Fc), in particular, t n i munogl obulin tenpl ate chosen. The

t
goal is thus? ?t@gﬂ@%argﬁ"%[:?’%r@”q gg‘PaY%"'?ﬁ“h %PT'?“@ ArvariBRe fegion Aneededman.

15 Thus |t lby mﬁmt&ih%ehhéﬁceoﬁﬁluﬁ)j at \easR B0 F0% d95%nor099%qaerﬁlfﬁ¥ th‘ﬁ?ﬁ‘é can
hou

be nodifl one t no enic to a human host

subst ant II§ L@&'ﬁ‘(’:%%g) 't'fh@° ﬁ%?f rb“%dl ng function of the antibody to
FGF-R4. Sini Aasmmecttdsreweepreéums wﬁénﬁdhe i BREEURIHGF- A RRBpIHRYpaSfic PRnaWMN,
and it is possihle for Qemn ot. to be nodified sjince they do not contribute

to the i munBY8APUSLEALY spmBRsipg@ light ichaacomRIISing & Vaiabie raaien; epgoded
humani zat i onbkroprtdin sehoeceskivingdt igast Be%Ard0%x05% érOQQ%QQérfltW WEthathe

non- human parent an 0 to ve an anti body that is |ess

i mrunogeni c P Lﬁ?ﬁ%ﬁgg I%N?r&@r g?'l g?sgrql%ce identity with a human anti body
is not néressarily required. This is because the overall sequence identity
IS not neces ar| I%? of {edl ctive 25 indjcator of_reduced i munogenicity, and

the nodifica thPEeéﬂn nli¥eRoNLfs Rise; a dCi-RA F%BWW'SP?P'%MWEed
ant i bodi es hama@@wla gitibatl) Yorprsiag Gel mga{uoae@%yeﬂﬂbnﬂlcuomd@%anénces
(Mol ecul ar 2'&[’8 7(12007# 44 1986 1998 Vari ous net hods are

exanpl e, CDF\ggk5 8!% orshe fugleotigs 9agusHoesySEQUDNes. @1§“dF% or N@s
5,530, 101 anmudiedids, s@&eénceé%mi@woagg( BRI dr e ﬂaQ@eotl%BQeQuéﬂc%s@@Q

Padl an, 1991, Mbdlec I mm 28(4/5):489-498; Studnicka and al 1994, Pr ot Eng
7(6):805-814; and Roguska and al., 1994, PNAS 91:969-973) or el se chain
shuffling (U S. Pat. No. 5,565,6332). The present invention relates in

particular to humani zed anti bodi es of which the variable portions are
nodi fied according to the follow ng technol ogy:



The Iight and heavy chains nost simlar to the correspondi ng chains of the
anti-FG-- R4 nmurine antibody 40-12 are identified by conparison with the
Protein Data Bank 5 (H-M Berman, J. Westbrook, Z. Feng, G Glliland, T.N
Bhat, H Wei ssig, | .N. Shindyal ov, P.E. Bourne. Nucleic Acids Research,
2000, 28:235-242 The sequence aI i gnrrent uses the BLAST al gorithm (J Nbl
Biol. 1990 oWO 094204 0) . These are t10i di mensi onal stﬁ%?ﬁ?@@fﬁﬁ%
corresponding to the PDB codes 1NDM & 1ETZ respectively used to build up

t he honol ogyah‘m?rghi of he variable domain |ight and 10 heavy chains. These
tridi mension prd % subsequently energy mnim zed using the standard

procedure inp QUBj@bﬁdf itie toAesMPinveptibmas ea|éd\/taneFe|FaR4 Qe&!;ﬂérté&cﬁavﬁdrﬁé}imm
Chem cal Corrpuil ng@ Quebec, Canada). A nol ecul ar nam C

si mul ati on o382 ‘ﬂfo@H‘W‘F'Pllth%ﬁQ'iYBh%Hderﬁ?ﬂéP%c%fSE dDA¥as. E?Bd%ﬂdl'g
subsequent |y opétid pcslv@i;tme ts@qlﬁéh%eﬁm IESNBEW&%C(@F 6f th@jﬁﬁygeﬁtu‘fe sé&l%ﬁ&é?m

[, T . Luo, K, ufriev, C

Si mer | i ng Dgéh?ﬂ?@"’ﬁr@) ‘J(%Brcﬂie m'vpew&&eavemeseﬁﬁd o bos 198 andd871688) .
This sinulation |s done wi th harmonic constraints applied to the protein
backbone ato g erature of 500 K for a period of 1.1 nanoseconds in
a general i ze B‘?ﬁ Y‘%PS? eous eathodigant, the FAFRA receptarspyceific attgaenist antibed2004,
25: 479- 499) . cORiprises/ SERNEEH OIER 8ASORR, 95% 6@@5%%&:&8@&@%‘&@'@

first sinulati &1 E'.}e tridjnmensi onal conformation every one hundred
pi coseconds, Hﬁg BNP-Jdt nanosecond of the sinulation. These ten

di ver se 4ONf o N@GNEIS aavanth§esLise RRAboIHRAC HAE FGWRM#&@Ho%an{ﬁLaYHL%an
si mul ati on, {hout copstrarnts on the protein backbone, at a tenperature

of 27C for 223taggRiskaUhedy cpwpasegsemusmeseﬂ Ie%ﬁtﬁorfmﬁ%.&svser ettidentical
bonds i nvol vnchsEQ 1DV, BPedhdZdr sg@m flcegronstrai ned using the SHAKE

al gorithm (Bar and a%l .,., J Conp Chem 1995, 16:1192-1209), the tinme step
is 1 fentose n?fmﬂ?ﬁfd Mantagertisaembodimant, (the hESERbnracRRtor-aPRAING MuBlat i on

at const ant miagmsﬁmbadyeambﬁéﬁs $RJUBAES 41821809 G0%, Y595 8F BaRfiddrtRal €N
nmol ecul ar dyhagk&e' i.mul ations, Iast two t housand conformati ons,
extract ed®at % émaé r$eE% cosecond are then used to 30
quantify, folin emimamamarﬁagéh@f eh’ﬂﬁ)dﬁ\tﬁﬁdtbQHé/ FGFtF@Al hn‘é’i‘Bﬂb?—Sﬁemﬂch%uman
devi ation of t tom H@OSIUQ”S with respect to an avera or nedoi d,

conf or mat i on@0 gpwgt Y SeinprisepReayencas 3tilieast $0k, §0%. 9§ 8@%9%’5‘%’)“‘36& t he
MOE sof t war etd SEQIBNNG. 002 @da/0rSECOID Kibeigmal ysi s descri bed bel ow. The
nedoi d conformation of the amno acid is the conformati on derived fromthe
nmol ecul ar dynami c which is the closest to the average conformation

cal cul at2al f trone rmemutemnomnehhe enqa& of tit! prdsBft FRBARINTRL BRNGRR4t he
am no acid. The Eo'r an@e used for detecting the nedoid conformation is the

route mean sHfif§ hiypan ﬁ@ta’g@a‘ﬁhﬁ"t{ﬂ@yéﬁﬂ'@gs'ﬂgﬁm chaig eficeded BY a wo

conf or mat i onaudéottde&eqtrem #aéabt 860700, l08% éﬁ@‘ﬂ%@nﬁédt@@th@séqb@nﬁ@EQ‘ ons
of the atoms fggne conformation OL%Ian am no acid conpared wth

medoi d conf of and compRsingiatpht ¢ QIQE@PB{P?W%W“WUP@W@‘VQ&QVM

di st ances begawgghxeudehmmhetsb@mserw@m floog7.one conformation of the
t he d0| d conformation. Subsequently,

si mul at i apd the sane, at

conpari bt hEVERERIS PrERE o SHiRg o he FuSSATG dRvashon i 0 BB oREION (1)
aver aged ovespeuific tHilmwdnerhrit’édoﬂm” aﬁtlué)ﬂs?aﬁbrﬁpﬁsuﬁl@“ gddueRgesl Cericobidd B tihet he

RMSD of the Bﬂd‘ﬁl tions of al %ES?P&I aC| ds of the anti body, averaged over

all the ten %‘?}lﬁizﬁemﬁl ﬁE €Fn), it is decided whether the

amno acid is flexible enough to be considered able to potentially interact
with the T-c {1' r@:@gtors aq&j {( gger actl ation of the imune system An

am' no acid i '"s3@ Fermpgseq ala g V‘i‘?hamg sqquenes PER/ILsNey &7 and OG%f'Qmed as
(Fi 30 Frjdduencé SEQDIDMo 0721Will béZafdH B18nd-8 uamedéstaﬁﬁqémcatﬁﬂntl fi eg ?ﬁ

Wi t excl usion o e

erX|bIe|n riable do f the ant bod

anti gen conpl éné@ E ‘ﬁ%ﬂﬁt‘?"@@?@ﬂ?ﬂ?‘ﬁ@vw%’@%ﬂ Wc%ﬁgoo'p Nes87 ansbaf afight

vi cinity. Theeduenes SECEIDMGE ST Wil b@fcaﬂétﬁcléiERaﬁ ) lﬁefrééi%ﬁitlﬁsap%ﬂ&atﬁﬁ‘ no acid
wi th an al ph car on at a gﬁpﬁﬂge of strons or less to an al pha

carbon of th °§@5°‘PH@° e%‘fY?WB qHyence 5 I} o9 and afca Bghtof
the anti bodysecﬂlethEme: 6. 928N BE GaISPclbAD3Z Msthe Pést Df thel apipli@dtionar € t hen
conpared to the notions of the corrresponding am no acids of 49 honol ogy
nodel s of human anti body germlines, for each of which ten nol ecul ar
dynam ¢ sinul ations (10x2 ns) have been run using 25 the sanme protocol. The
60 nost flexible am no acids exclude the antigen conplenentarity
determning region (CDR) and its inmediate vicinity. The 49 human anti body
germline nodels were built by systematically conbining the 7 nost frequent

human I|ght chalns (vkl vk2, vk3, yk4 vlanbdal vlanbda2 vlanbda3) and

......

.



30 andanti bodybi s 445740 sirn - elec = measur edw t ht hef ol | ow ngf or nul a:
The lipophilic simlarity is calculated wwth the sanme fornula applied to
the data generated by the |ipophilic sanpling previously described. The
human germ | i ne nodel vlanbda2-vh2 thus displays the highest

guadr i di nensi imlarity (total simlarity = 58% of_these 60 flexible
ani no aci ds éﬁ\?&aé%%f@éﬁaﬂt to the flexiblle am no aci ds JICTVRB2AQH/PHE343
anti body 40-12. The human germ |line nodel vl anbda2-vh2 has thus been used
to humani ze the antibody to be .hymani zed, ile focusing on the 45 flexible
am no aci ds. ﬁ}?%ﬂi‘h&%’ F%"B%Stegr%a avphehai e P‘?‘B’ﬁé‘c?gEEU Bel07 3nd of a light
tri di mensi onadeqaémaecsBQED MNo. DR wilDsketallel cldhe JBUR tiereatdfithe dplitatid i S
superposed on that of the nodel derived fromthe germlines 10 show ng the
hi ghest simlarity, with the positions of the al pha carbons of the am no

aci ﬂs Eei ng Oftei mm% @ theT bresant iﬂ@edlﬂibhd§ notl gimited it@%eﬂé?tfﬂoﬁ?@sbicﬁn;fﬂsﬁzﬁ%bé’é edh
with the gorrespondin m, n cids.int sequence of the npdel show ng the
i ghest sei 1saApegees: h okl i, Antedies dfab ARacral PodisrEBdve iR ahe
fol | owi ng: Asptadonistic Betidn drethisTetantorl, betlepdtoarthé fbldlof thepraséliinverBsh. um |
Aspar agi ne- X- Seri ne/ Threoni ne (gl ycosyl ation site, X=any am no acid except
Proline), Aspartated ycine/Serine/ Threonine (potential formation of

succi ni m de/ i/ eaisipetr éfathe prasent énventian i BIsSOREFISF-R4 receptor-specific antagonist
Aspar agi ne- G%‘ﬁ‘“n@/ Hi st %H}e/ Seri.ne/ Al ani ne/ Cystei ne (exposed deam dati on
sites), MethiOHPHE (CHMIFHI 1872 PPteXie a8 Posed zones). The humani zed . 20
sequenced0t hus obtained are finally conpared, by neans of the BLAST
sequence conparison, a rith with the sequences of the | EDB dat abase
(et ot i PorRHREL B 356, RPNt TRt o Tep PRo 8 SaRRRE ERaPaPgaie

resource: fr antagonisbin the trehtepk bhdiseddes SsEbcited wAtA andogerdsh). - €91) so as to
be sure that ,he sgtq$F3 es do nat c?_nta,i n_any epitopes_known to be

recogni zed by BU8 |RFRRRSE yipwention is; the  Use, pf it FQfirR4i FReeplogsaecdiic

whi ch have umntagbaidt mahe rogtaent bheyareg then al so nodified. If the
conposi t g.sequence coptains a known epitope listed in the |EDB, another
germl i ng5st ?\J%P@g‘ét PE&@‘F Aresen Jorengon i @'ﬁ E?‘?n’q?a?'? tF)PE'%“t FRERPioEEpedfic
nodel . 30Mor entgenist &y tiu sregtmenb of dabhloeditindeRer 6 B0ahp ofHee typ onthePstic
conpri ses seggﬁpces having at | east 80% 90% 95%or 99% identity wth the
sequence SEQ To. 30 or the sequence SEQ I D No. 32 are used, in

conbi nati on Wi shbjebie of el gresst Havdntion ais theagée #9%n W-R%Péc@ﬁg&g%ciﬁc

identity wit he sequence SEQ I D No. 34, the sequence SEQ I D 36 or the
sequence SEQQPEQRB'.SF@%EE&??{"@ O'JG::)'?ﬁ?SEﬁaﬁ‘éﬁ?r,‘ce{-he anti body according to the

i nv_enL : oﬁ(r)] CoWpstibjers of el priebent|inghtios m?%Sﬁngg Zéb@fSltﬁ-%pSEﬁ:] Eaﬁ’titb\dﬁigr \gﬁclﬂ&?
vari abl e hea i ns. of sequence .3 n anot her enbodi ment,
the anti body%gggr%ﬁog'bg' @'grtf%g'ingmi Pﬁ%’%ﬁ?ﬁi q§§°gﬁfe§e‘ﬁ'ﬂ'bﬁ8%'°@1§5ﬁﬁ%!" &2 and
vari gblje heau-g?mm- nfshgﬁaémil lmﬁa &E@_ah@otﬂ?r tﬁ;&.oflhapmSE ;,mel g_ ﬁorrbogi)rreng, t he
anti body comprises,variable light chains uence \O. _ang
vari abl e heggyé"(ﬁzﬁeaﬁt ﬁ’gfh(?f pr?&%ﬂiéﬂ’@é‘t@té ?%Fﬁ'&ﬁ% 2ceplor-spegific Agtipady which is
enbodi ment, bhesesattthd satye tionein ittseseatmenbdl disdased hsseRitatPwith aﬁ@@?@‘l@%@, ﬂaﬁ SEQ
4, n anot her

I D No. 32-ang variable heavy chains of sequepce. SEQ. D No. 3 :

embodi mefit, ﬁﬁet?%aﬁ'?‘?ﬂ%%fg‘eea FeLioas oL BTG OlNeg P 3 PRI FaNGRE ABAILINGED | D
No. 32 and vaeataiEne ohssmeyeatibaancerodr cegeestage Sifans bBY fie.gadfointestinal tracesiot her
enbodi nment , %FSE fjﬁ@;irboﬂ?(? cor‘rgri E&rsl'__ %%ri abl e Iight chains of sequence 15 SEQ
ID No. 30 and "\ 3rTaBi®8 éBW 'PRES™0f sequence SEQ ID No. 38. A subject of
the present invention is also FG- R4-specific human antagoni st anti bodi es.
Such anti bodiye obt ai ned by. phage di spl ay.accordi ng to net hods known
to those skifl éeu(??‘%ﬂ O{P Etée QFe[seE“i\/E'Eﬁ%}OE‘r 'Fsa Eﬂar eﬁV?a?fg@QPS' GeMBBIRY 3R and
20al , 2080) . FGFHR4 receplonsbediicantagehist\vaille’bipenfsor t he preparation of human
anti bodi es, such as the XenoMyuse technol ogy described in US patent
5,939,598. In one particul ar enbodi nent, the FGF-R4 receptor-specific

ant agoni st aAtsubjedy of theapribserafinvention ady nadthadbE resthy & eanoer Chahptisiay ihabl e
regrons Conpgérﬁ%is%aﬁgrﬂlfg Ceepaztient, of an FGF-R4 receptor-specific antagonist antibody.

A subject of the present invention is a method of treating a disease associated with a



25 having at | east 80% 90% 95%or 99%identity with the sequence SEQ ID
No. 76, 86, 96 or 106. In another enbodi nent, the FG--R4 receptor-specific
ant agoni st anti body is a human anti body of which the |ight chain variable
regi ons conprise a sequence having at |east 80% 90% 95% or 99% i dentity
with the seq C, No. 71, 3081, 91 or 101. A subject of the present
i nvention i sﬁﬂs@@ﬁ’gﬂ@ R4 receptor-spédd fic human ant &§oHFBR0GHeF134dy
conprising a heavy chain conprising a variable region encoded by a
nucl eoti de se%%lence havi%% at | east 8Q% 90% . 95% or. 99% identity with the
sequence SEQRDARIca)ncregse igAngjogepesis, cRmysjng dhe gAminiatratiorsiontheinatient i on
is al so an F@FaRFGFRepecwptarppetiiit anfagomist aibagpni st anti body conprising a
| i ght chain conprising a variable region encoded by a nucl eoti de sequence
having at |east 80% 90% 95%or 99% identity with the sequence SEQ I D No.
72, 82, 92 oA foﬁjeﬁ&fﬁthawjam ifentibe i@[?er?@ﬂfodideﬁlédtiﬁﬁ drS FeF4 @ébe'ﬁfazé= §4b
receptor-specifi. man .ant agoni s ntibody conprising sequences encoded by
t he nucl egti &g%ﬁ%a@agg&%@’q nﬁt)g'%'b?:qy-aﬁ? Priging the fodowing|stasi de sequences
SEQ I D Nos. 81 and 8&. @amiuhiingusiceoti de sequences SEQ I D Nos. 91 and 96 or
t he nucl eoti de sequepces.SEQ I D 10Nos. 101 and 106. A subject of the
present invention i sg'a;?%ﬂ“éﬁ"ﬁgﬂpﬁﬁs F@@éﬂ? BHc&BBEi fi ¢ human ant agoni st
anti body conpri sing &hecrehiypais hf&id&ﬁﬂ@ggﬁﬁtﬁﬁﬁ I D Nos. 72 and 77 or the
and

pol ypepti de sequences SEQ I D Nos. 82 7 or the polypeptide sequences
SEQ I D Nos. 92 and 97 or the pol ypepti de sequences SEQ I D Nos. 102 and 107.

15 Partileul & bybjectesfethabpreserindedtioRds £ 66Pligs 1%%&5&5&3*‘%@%&3% st
anti body conpri SES the?{ﬁélaﬁﬁlg%'i de sequences SEQ ID Nos. 82 and 87. The
amno acid s&EElcYay '®%d can al so be nodified by neans of post-
transl ational nodifications during the production in the mammalian cell. In
particular, 20 _the_ u of staple lines deficient in fucose_biosynthesis can
nmake it poss%b?%pj?% %ﬁ%ﬁ@&?eﬁgmﬁmmﬂs %mthPéerqucmﬁ@hF@ﬁeq%rwt?&n of
the Fc (posi spexifid\astagomistr aritisbliy, compeieing! ®ilteling basah Sink YURASSodlbs ERRA
possi bl e, 0 increase t he, p\% ffector effect (Kanda and at, 2006,

Bi ot echndl BICERY™ 28I HPOdIKY Ri pka and al, 1986 Arch Bi ochem Bi oph 249:
533-545). 25 I n another enbodi nent of the invention, the FG--R4-specific
-antagoni st ig a,conipgated anti bogdy. . The antj bodi es _may be conjugated to
a cytotoxic 3‘9%1‘? e.cmfﬁg’etpé'??ﬁm WPB‘[’%’HS@ 48 RomRTisNg ARk @61’%‘ recaPieTrBRACH It e
whi ch reducesntagofisiocks the function or the gromh of the 30cells, or

causes destruction of the cells. In one enbodinment, the antibody or a
bi ndi ng fragnent thereof can be conjugated to a drug, such as a

[rayt ﬁnsi Ztll): dA subjexs of thef ?Lesem i::'I_WrﬂBh UQ'_'IgISM& @Eilyf\@@e&ﬁeoérﬂiéﬂﬁ%t? ﬁWyb@ptfd%SPeCt
o the cells ressin e antigen. C 0Xi ¢ agent 0 e’ presen
i nvention m§§§§e§ﬁ’€"‘c@‘ﬁrﬂ%‘r‘%ceﬁ%§ﬂ% %gégéﬁl lﬁost %e“d&aﬁ? df: 41.c8 113,
|T Educesf the 8@aid) 34 36, 38172, t?@.rwe'ier PASES; 768t 84, B3 ba,tast, g7, a@,rsgg@a, 9%)/5-

e preferreg,c C ~a0 ncl..u anpl e, maytansjnoids an
mayt ansi noi dg%n%‘f’gég"ggg ; 9§a§§1 i%d ’@é %%5%@‘{1&%%0%%6308%%90@%%?O'(ﬂﬂdaﬁ"ﬁati n
and 5 dol ast stequenaembidgast 80%] 90%) 06%0r®O% idERBERtLNIOANKESe RRBAGAT €

conj ugat to anti bodies, antibody fragnents, functional equivalents,
i nproved anti bodi es and anal ogues thereof, as described in the present

aplpl i ﬁati on. ATIsebjemjaiga-fjeecbresﬁml ] bmé;gt&mrmy berdfbbﬁ-[(]jbﬂfaﬂﬂ &g{;@r{n cﬁiﬁpﬁ%ingebmds-
A linker gro 1s,.10 used to.link a drug or a prodrug to the_ antibody.
Suitable Ii nﬁ@?’"‘%’%’%ﬂ% a3 dgsfine aE’H‘é%\ﬂ' eFoinga.balvaepide af Hestribed abovey

i nclude, in particular, disulphide groups, thioether groups, labile acid
groups, phot gl ahi r | abi | e peptidase.groups and | abil e esterase
groups. Pref @r&@%‘l tI%i %E@téptgP FipesEra og F‘%‘fyp‘ﬁ]aﬂ% Jghbehping,ofdbe FGF-Bfoups.
For exanifl e, reaeptonpaniggbmistcanmibbey, Wi i WC kb yf theiingnliofl] the pBlyhd@edtiies
exchange reagﬁéggﬁgorai form nﬁ%eu t hi.oet her bri d%; b%ween t he anti body and
the drug or Pr 5 %%P%'Eﬂ&é Info.expIasRion VEXRrs Thass REasHien yectors
vincri sti ne, may bl gissrhids, YAGS,pivsihids, refrd\iniyéd, EEBV-d6fVear oiUnedd, and any of

cal i cheam citn a U|§1$it and tluigul si n,anal ogues, 20 duocarnycin and
duocar myci n GRASSSIRLE asgSKUEd in Hegaty giay APRIRRTI 3G jeisthe pxpressiop of

sui t abl e f orsaidhehgneparati on of conjugates of the present invention. The
nol ecul es may al so be |inked to the anti body nol ecul es via an internediate
nol ecul e such as serum al bum n. Doxorubi ci n and doxorubi ci n conpounds, as
described, for exanple, in patent application US 091740991, nmay al so be
useful cytotoxic agents. 25 The anti bodi es which are the subject of the

present invention nay be conbined with a cytotoxic nolecule or conpound.
They may al so be conbined with an anti angi ogeni ¢ conpound that acts on

ot her angi ogeni c pat hways. The expression "cells expressing FG--R4" refers



The conpounds of the invention may be fornul ated i n pharnmaceuti cal
conpositions for the purpose of topical, oral, parenteral, intranasal,

i ntravenous, intranuscul ar, subcutaneous, intraocular, etc.,

adm nistration. Preferably, the pharnmaceutical 5 conpositions contain
carriers thatwﬁr W“gﬁgeuti cally acceptable for an injectable

f ormul ati on. e%” particul ar be st¥rile, isotoni PCHERRAGYASIIA3 ons
(rmonosodi um phosphat e, di sodi um phosphate, sodi um chl oride, potassium

chl oride, calciumchloride or magnesium chloride etc., or m xtures of such
salts), or dry, in particular |yophilized, conpositions which by neans of
the additi on,A agbjegtpsfaps badsent interftionris bioRflcdID¥sthSHsiny a PEOCPALMAT VESbr as
saline, can fc{)rm'tigegj ctabl e solutes. The pathol ogies targeted may be all

di seases rel at&d" ¥Fogenesi's, whether said angi ogenesis is tunoral or
non-tunoral . 15 The pat hol ogies targeted may be cancer (with the use of the
i nvention_as an inhibitor of tunour angi ogenesis), in particular liver
cancer, cdl on cancer, breast cancer, |lung cancer, prostate cancer,
pancreatic cancer or skin cancer, or else pathologies for which a

dysregul ati o f..apgi ogenesi s, \s.descri bed, such as: age-rel ated macul ar
degener at i on%&aw&sﬁq’m%wwve&t@@ases such as rheunatoid arthritis,
20osteoarthritis, colitis, ulcers or any inflamuatory di sease of the
intestines, giherosclerosis or.else.in the treatnment of obesity. The

anti - FGF- R4 Z’htsf’@saﬁ BE thin presest, iyentirnés fhe use oft antlpodisn specificdiiypdiradtedi| ar
hepat ocan0i nagamstRERBRAE(withoDR icrdssT8astRNS with EGPANG ' RA L 4rC RBRTEEL inHiSitiY)

i nhi bitor having an acti p di rectlgr on tunour growth. 25 The present

i nvention is %npggg??séﬁ @'?ff URUR 8 Rowever being limited, by the exanpl es
which follow Description of the figures 30 Figures 1A and 1B: In vitro

(Fig. 1A), h n_endagthelial cells of HUVEC type are capable of formng a
net wor k of p%ﬁ@f’%ﬁ@)”g@? ‘ SJ?"%ﬁBPW@E"@s‘%( @F‘Rﬁhi’@yﬁé'ﬂ \asHye pRd $pe¢ilig at ed
by the addi t iraia imthelcongrbindf apfiogéMesis. Thi s i nducti on can al so be obtai ned by
addi ng 1q ng/ M of FGF19, which is a ligand specific for FG--R4, whereas
10 ng/m gf FG-4 (ligand which does not activate FG--R4) are not capabl e of
stinul ating dhgi dgestiedi ©f FOFLRE SaITEned@Y , prieRioublyO be&h Ushdv@ 6 plopBieline
nodel of indltcotion OFI a io%en sisinas onge i npl ant. on the back of the
mouse, FGF2 IO CEPAOME S iTRERRIeT Javhee rieduee R dardst fer, feating, patholgiasssel s
t o the spongexhibiting lanianggehiadasiunttiohe thd FGFIRA NSRRI bﬂeb‘ﬂ%d&ﬁ%ﬂﬁ?h&bi n
content of tggﬁve[ys nﬂﬁs in con&ggj&sgp W th t,é}e COI’]tI’QF. FGF19 is al so
capabl e of i AAUC] nﬁof JoGRIPHE refore, ppigatid RtRpeutic agepts for oumeroysp of
the pl asBdd pHgidGarkstr@bdtéd pathblegiexpr essi on of hFGFR4- Hi stag 10( SEQ | D No.
40). Figure 28: Map of the plasmd pXL4613 enabling the expression of
hFGFR4- Streptag (SEQ ID No. 69). 15 Figure 3: Map of the plasm d pXL4615

enabl i ng t he Teepresait dnvestioh FdahRheEoE3be Uskdtinghé SE@irhEhtNeF: atft Phtholiginy e 4

Map of th i d pXL4621 enabl th i on of MEGER4- Hi st SEQ ID
No. a4 20" ENGHIG & atEsuatrol HpladRnSiiiansb i milpii. tetpriosdon of

PXLA327 2Bt g he. Expr SoeLon o NG e o e o L e ©

p abling.the expressi.on of . - Fc , sequence No.
B8y Fi gth e AveRinae GFRLESRAPRertEsin b ire ORISR o WASH 2 GYSEPAURIEN The
abi lity of thtargitgerecisRd dastrideddsrh ) a8-ralatdahaddar dodeREREioh 62 ARMD €
vari ous FGF- .S _neasured b)é E[_I'_I SA assay,, Clone 40-12 (bl ack histogram is
speci fic for AR HRGESRE SUeT 75 evactol Stuea RytepaLyls: seis. Hgers or
addi tion, FGRRRBiflammatewyatidaase fof gie testifed) ttheibscldrbsis 26r dIN@ inpIhbaBih 8t

anti body 40- its inactive control 64-12 have no effect per se on

basal angi ogen%5| Y- on the ot her hand, at the dose of 30 pg/ni _
(appr oxi 3t ele 266 ohfifese ahtibaiids is RfFoRIusTRERChARG inhibKionsFdNMBGr drdwtts The

antagonists according to the present invention can therefore be used for the
treatment of certain cancers involving a dysregulation of FGF-R4, and more
particularty, liver cancer, colon cancer, breast cancer, lung cancer, prostate cancer,
pancreatic cancer, skin cancer or oesophageal cancer.



capabl e of inhibiting the FG-2-i nduced angi ogenesis of HUVEC cells, whereas

the control antibody 64-12 is not capable of doing so (Fig. 8A). FGR2

| abel led with an Al exaFluore 488 nmis capable of binding to the FG-—-R4

expressed by 300-19 cells (white histogran). This interaction can be

di ssoci at ed ) |l ed FGF2 (bl ack histograns) or by the anti-FG-R4

anti body 40- %Q%@W hi st ograns), whereas the cont rRET/ER200/6513B18 12

is not capable of doing so (light grey histograns) (Fig. 8B). Figure 8C and

8D:. Effect of the anti-FGFR4 anti bodi es derived fromclones 8, 31, 10 33

and 36, at 10 pg/m, on the in vitro angi ogenesis induced by 3 ng/m of

FGF-2. C onesOie (Dﬂham 69 advahtagés oPibedifthgdfistdAdtor '

FG-- 2- |nduce3 g ﬁgé gm s. of §UVEC cel | sg% gu(rg:gs Atdatﬁg pPéBéenf_@gegrgloH T

hepat ocar ci ndRePEENtRlY darget an FGFareceptir .« in f'l% CP%BZ![QP‘HN BEF iRy ihis moﬁlmty

stimul ation imakeseis pbsdilR4o FRRCHE fiverkel eff“éc%“f?alat sRai ch@r%H:'a; h-%ﬁﬁ(cylé S¥ALhesi s

of the cFas \e}@g gltiﬁ $r01e| ns and in the phosphorylation o 5

observed biL the g 6‘{5'{'Pnﬂn?9ﬁ gomap) caghayehdmaddisionhsincgue@FiR4 dsi.noThi s

quanti fi catl X réssé@nmﬂﬁﬁtﬂhﬁ b0t Gden f g T

anti body 40- 12pat 100 g mpl et el yﬁ{r{tetﬁl ta)éﬂutaﬁeegl E@%ﬁoﬁ%hg?@&hs o

FGF- R4- speci f7HaRes pn Qegﬂ‘&FYlPrﬁ?“S 2@'%#’&%%@%@@"%praﬁﬂtub@aljp lexsriar

ef fect. Specmial!s;abdrmétubeceﬂ@tdrbeﬁw ééhslauﬂmnd'éseéxnah 55%2%5 of
uce

JunB and of Clzlofdg df phosE | ation

after a sti miPat89dA 2 yS@gHatlppSt,F@ ﬁ‘,‘aGFNEYWhﬁhﬂiﬂt'téme eﬁeeﬁectef the

anti - FGFR8 anti body 40-12 on the 25 phosphoryl ation of Erkl/2 induced in

t he Hep3b cells FGE-19 (30 n is confirmed by neans of the

ant i -phosphoéjﬁﬁl% ELQF%?QW%\ tsu Bbﬁmlwam Fapailles of cgguging @t completsiy i ng

the phosphor yiribitiethe! adtviiyl 6EFGP-RAE P S@agenist dofbdth8%s m&mlﬁggeftgnééto ¢
Ition o

ng/m) or wth EGS) at 10% 30Fi guré 9D: Percentage in
Erkl1/ 2 phospﬁ&ﬁkﬂ]&% h%‘uced by FGF-19 (30 ng/m) obtained by ELISA on

Hep3b cells using the antibodies derived fromclones 8, 31, 33 and 36. by

t he anti hpody_40-12 at .10 wher eas the control antibody has no effect
(Fig. 16%) Y his pPtaeppist Qﬁ%oﬁev't'mufgﬂf -R4 ligepdosuch <a§rrg|@teémyglbmoteme W th

10 pg/ M of eedomiiERprasihi b@dﬂgdﬁ@c&t%nd\éhﬁbs §a&.‘hah<§@ Mﬁoﬂ@é@otld%mj A

control antibho S _no Qi n ures

70 The ant EniblachchaRabe 67 B5eialsbindng o ihe KB4 1geRpn s Besiesiametont
of pancreati any other EGFR.a R pTag nuri ne nDdeI by inhibiting tunour

angi ogenesi s: The Ri pl-Tag2 nodel is a nmurine nodel in which transgenic
mce expressing the SV40 T antigen in the insulin-producing p cells of the

pancreat 2@ i 2\ ﬁtb?ecl@f (Heainadtionls thGbIoFE an %R4%pé§iﬂéjaﬁta§3m¥t AbRbRiin to

antigen i s expr.ess ni.c. devel opnent_ of pancreas u

to 5 weeks of A& 'OW qm@[}gg%{bn%&go,pgndéfquglfcallgdng&Rﬂ F@‘eﬁéﬁ@@éﬂﬂ whichl et s

expr essi ng t HeesTnatring es tHehethePFGBrE6&ptordUnAM8ly IFTSF-RAX EGE- N@%F?’Gli ﬁ@’alhds
the formati on_of Ian% og&g ngsl slets agsom ated with activation of
vascul ature BRGCYRe RN oRarHySRIcicRRIGe i AR %*'b%qt’a}“’h'chlﬂ%ér@t@(hlbﬁ aenona

type. A few meksedoﬂbew;thmRade@meM%P—h@p so as to forminvasive
carci norT%SS (Fé &%A& thLe%ﬁ I- 2 mce are treated subcutaneously once
a week, Pet welrcllgading wiers 18 a difearenceq byea dactor ofgt lepst W0t betreenaihei body
40-12 or wi t intdrisity obthrtmdiato SiRslcepibt B5mparedSMiSanctes, |H‘tﬁ|§ cBS& between
sacrificed. J‘Fﬁj t#’}%@ é,pl@ ath al so the. 20 nunber of tunours

pancreas and £He’ 1 AN the Pe3eible bindingste FOTHR1 . PR+ Rﬁ t he
anti-FGFR4 anti body 40-12 nmakes it possible to significantly reduce the

t unour volu %55% d.\/\/ne([:legﬁ1 the control _anti body shows no effect (Fig.
11B). The an{’i B5a§™ Bdiment, o erpgItion; the e hideligandris ancrligegacshesidser aunber

of tunowG peolyseoicarias, conpared with the control (Fig. 11C). This
reducti on |n 25 'turmur ﬁlnun? iioaccorrpanl ed by a reduction in the vascul ar
density, wheth ePgORAGAIATIS" ety AOYSR%Chgride paiymer septaiind fromathigs tedesel s

(Fig. 11D). lﬁm;uofe s&aplem@aaammamm 051 b&&cﬂﬁﬁdé&ogh&ﬁ #£01dr e33Mp @G;&.%%}
recogni ze the] Z#‘égceeﬁ omal n of human or nurine and
al so the ext? 583"!’ sd h o?V”?fo-tc religasacehagdest suehs 231 faorxampld, s
nmeasur ed by Edaﬁﬁ«mnﬁeﬂﬂ@nﬁkﬁrohﬂ:dﬂés,%&%ﬁm e of binding equally with the 3
FGF- R4 constructs, whereas clone 64-12 recogni zes the murine formof FG-—-R4
|l ess well. on FGF2/FGF-R4 binding is nmeasured by means of conpetition

bi ndi ng experiments with FGF2 | abelled with an Al exaFl uor(c) 488 nm C one
40-12 i s capabl e of blocking the binding of human (Fig. 13A), nurine (Fig.
138) and rat (Fig. 13C) FGF2 on mnurine 300-19 cells transfected with cDNA
encodi ng the human, nurine or rat fornms 5 of the FG--R4 receptor, wth the

same effectiveness (3500, 4110 and 3940 ng/m, i.e. 23 27 and 26 anor

Y .



Fi gure 15A: Map of the plasm d pXL4796 enabling the expression of
hFGFR4_D2: 15Fc. Figure 158: Ami no acid sequence of the hFGFR4_D2: Fc
protein secreted in the HEK293 line transfected with the plasm d pXL4796.
20 Figure 16A: Map of the plasm d pXL4799 enabling the expression of
hFGFR4_D3: F re Am no aci d sequence of the hFGFR4 D3: Fc protein
secreted in tCW(Q #—@&ﬂﬂéﬁ?ne transfected Wth the pl asni PGHER2009/055343
EXAMPLES: Exanple 1: Denonstration of the role of FG--R4 in the control of
angi ogenesi S'IL rder“ tlo dermns];raé&the role of FG--R4 in the control of
angi ogenesi s, r?en R r RPN FREShAYId6 g dREES 40 BiePRINEIRT Sonplitated apfr mage dhan \Kth

human endot hahbmdsacettdrigles! ihk84ECtd Y BRe StanBikent @y Vglgﬁd&s%ﬁzvel"rﬂclaggg SNathi a
l'igand which a nost, of .the FG- receptors; V\?‘I

tivat e,
specifically a?@fsﬁ' ‘glaé@e%aicfhﬂs fomexanegle, mucqrolysacrhaRtes fursids, ﬁertrawmet e

FGF-R4. To dmrtﬂ’acterlagek@pdly&b@cl’rﬁneéﬁre&@t bas Q@%&ﬁmbﬁﬁs bagsadcﬂérﬁue%awu%ﬁgh of a
es.

chanber sl i.de @%r CietJ vxgarec |1 agen, well culture s

Bect on di 2ki HAQRCUaMaight fugqidans or QW%FWIP@@P" 8roRpl¥saceharides hava shawn pract or
reduced Matr laynglogeﬁe@cqmt;éh @ﬁaﬂ&péthélfiaﬁ&)PHalﬂms&Bﬂ 2063) elatefo- ﬁ 'Ma?&l Lagen,
type |: Becton dé @ﬁnso 354236) , [@gel s _are mai ntai ned at hour
so as to enabie &R hAanReln | 2905, g% (5 1-PheConnesseis be?%nnedﬂatv@%eweehfy
cells (HUVECsumhatda- amacchdaaegmebhas MBS eaguaaﬁaﬁé{x)?ca%ehé% \eﬁﬁh in
400 pl of EBM ne Lé}(:i onefi.cs C312 g(ﬂd+ 2% P /ml of hEG-.

protocol can 35'8'0383'& gracterglcs (arisp) andeal., 1@@91)['56@33 | Cagyt and ahe |Med at es
( Bi ocoat 100! |Gigen) 20004, hp@Be-48Bect on Di cki nson 354407) . The matrix is
prepared by mxing 1/3 of matrigel, 1 ng/m final concentration of

col l agen, NaOH 10 (0.026x the volune of collagen in pl), Ix PBS, the volune
then bei ng adih uaé ethbobirtennet tBe invEREorg IEGELRAligaralid Sn 8hbosiyi Mul ated with 1
ng/mM of FGF2 (R&D, 133-FB-025) or 10 ng/m of g|3C5F4 R&D, 2 5- F4-025) or of
FGF19 (R&D, 969-FG 025) for 24 h at 37Cin the presence of 5% CO2. After 24

hours, the | é'lhgttérrmf‘aﬁtibedyfa*em ko @htitBdidsObrUdHVEE mMdlEsTieh bSanERPH! Sifthusd Ng a
anal SI S

conput er sisted i em 15(1 mageni a Bi ocom “Court aboeuf ,
France) M- PRYCPOREATY BRGOHOM SrRIOQS RNESLABENS inesaolpoules|derived from

det er m ned. T'rimmomaaal Qrﬁtlb‘ohiestérba’qum@ﬂﬁ&aﬂfboﬁlﬁ ﬁhﬁ%ﬂ%bbbl@é ymﬂﬁi&iﬁ\%ﬁ& s
calculated in Eboé{ q&éon correspondl ng to the nean

replicates. Hﬁ”&?n S-ephoasy Wf%ﬁamtw%etcn nductl on of the

formati on of new tubul es, whereas FGF4 has no effect (Fig. 1A). These
results show,that the 'I"?er\'gSF/IC 20 activation of FG--R4 makes it possible to
' nduce the 14} R3¢ eBtpod thesiyentionq therzFERdr-epaciic antraanist is A RolyFigralrg

control s2&ngiaotysodgsi s in vitro. The in vivo correlation with the in vitro
data was obt Sin he ,nodel pgenesjs induction in vivo in

cel l ul ose i n%1 g’ﬁ&ggpﬂi %?%’8&' TRiag %%sy%cg‘nh% beginproduseshirem a mixtHiggel
descri bed by antitshdisdeocngidating {rdnCsaverd B IxhphssyRRcles A7 whih re@Sgifslh  The
ani mal s, i nb%%ﬁj \M}AI&_BALBIC J mce, are anaesthetized with a xylazine

( Ronpune, R AHieRECRESa! gene 1000, 100 g/ kg) m xture given

i ntraperi toneal I y The back of the ani rral is shaved and disinfected with 30
Hexorredlégee get tof air is cr eat |:séijlpcut aneouslé on the back of the
nouse by“T nj é‘c? \éﬁngngsgmbgpg@eqt El rCF-R4-3Rseilis iapinagnishisa Aianeelieaaly 2
cmis mde oantitimdyupper back of the ani mal |n order to introduce a sterile
cel l ul ose i npl.ant [ SC di apet er, nmm_t hi ck, Cel |l spone ref 0501)

i mpr egnat edan\n frﬁmgé'oﬂ‘% ad"i-'bgqyer’? PR @gE?FE" %a'ee%tfram SHbstartialy bpaogergoushe
product to bpoputationdof 'Bnﬂbdadi@s defited Frdnhen siidle! st P Igh ﬁ&%ﬂe W':lbﬁauy
Hexonedi ne(ré{.n Hud ?,ﬁ gb S follown t he antation of

the nmice rec®fCE® i'H® (?cﬁ%‘l making Upd 'grp(S‘PE'iaH"’bPret 'Hentgﬁabam?ptfw Pﬁé%ih'@ of
an i nj ec3d onnatbradiwgdfcwhmgskmmaﬁcﬁ@ lh'Ht'l'iﬁﬁiraﬂé/&éyéntuiﬁdﬂln&a§nﬁ:lﬁﬁé5tﬂfe%l?a (5%
|soflurane( nee,rga ' %é?ﬂfg ﬁ'ﬁaﬁn s after the inplantation of the
sponge, the {P@ P AT LTS ?ﬁ’ P SRR gPiiIPeandarg therefgeshighly seegifiem

pent obarbital (CEVA sante aninale), adm nistered intraperitoneally. The

Kinis th tely 1 dth di th
n order o TRETEBREN e e STASBs MR BONIG ine ANERBIdR Pt o

several pi ecatigends @ fet, Nsugh Risbg | pretemt o n S
buffer 10 (Cell Deat hg%lgt ection ELI gg\ ROChg%}ﬁlf{@ﬁg&ft@ﬂggsﬂrghﬁﬁgﬁakrg%?’?b
consecutive tines, for 20 sec, force 4, in a cell honogenizer (FastPrep(r)
FP 120). The tubes are then centri fuged for 10 mn at 2000 g at 20C and the
supernatants are frozen at -20C while awaiting the haenogl obin assay.




On the day of the assay, the tubes are again centrifuged after thaw ng, and
the 15 haenogl obin concentration is neasured with the Drabkin reagent
(Sigma, volune for volune) by reading on a spectrophotoneter at 405 nm

agai nst a standard range of bovi ne haenogl obin (Sigma). The haenogl obin
concentration_in each sanple is expressed in ng/m according to the

pol ynoni al r &P &946@4f0rmed on the B8sis of the stafEHR2ORHE51308e
results are expressed in nmean value ( sem) for each 20 group. The

di fferences betyween the groups are tested with an ANOVA foll owed by a
Dunnett's t edPAGHUR RleCAb 9r Sepcttiohers iesidyes. I n this nodel, FGF19 at 50
ng per site and 5 re-injections is capable of significantly inducing

col oni zation of the s newly formed mature vessels, with the sane

onge by
ef fecti venesdN a&r QQQS’Uﬁge'B'é‘Pd'@PE"eOf he inyeatiom clieoant-GGER4 watagonisbd
vessels in 25nttb@dysm@dm drsepitep® Béroh%hg% Ly Eﬁeswoﬁﬁﬂmhekdﬁﬁ%ﬁmr

(Fig. 1B) ese results show that the specific activation o

enabl es t fle p'e(ﬁrhiet’?t%rworﬁf aqvgrtaceeHh eniadieente diee astibadydbieds itagan lepitopecr- R4
al so cont r ol Snkida8 @RESdrRaih BoMbMéing Eﬁ-ﬂt@éc@d@ﬂﬂ%%‘d??ﬁé)ﬁeﬁffd faBeftcF R

proteins use(rii as 1 nmun gen and anti 30 FGFR actor receptors, and

in particul arl t3e ¥R MIe| ?QHaQFaQBB%%WOSmeﬂm antitgdyRbinds- - B epitege R4,

are fused t o ifchided |ﬁHh§t'l)joﬁaéant8f maeFemnm%bﬁtavlm& it pJﬁlﬁwégcg\‘A
encodi ng the ext raQﬁsl' tgél\? domai n of human FG-- corres o

protei n descAMByas Wesp@ﬁﬁﬂtmeﬁ%ﬁﬁﬂnw Mo. W|th the L136P
mut ati on10lt was cloned into the eukaryotic expression vector pXL4614

represented in Figu af in order to express a protein containing a H stag
in the Cter el %B $ONaD ahan snmpBegiehulinais costresad oo isetical heavyamed
hFGFRA- Hi Sta@halﬂé (‘SefLaRe 6f tweRidridchiightt haine( ?L’Q'bﬂﬁghcé‘rghhﬁ *5%&%
transfection |3 %?P K293 EBNA |line (Invitrogen) using t asm L4614
and the hel pEFdgs AHENIARS ArRPNSROLERFONAIE A \aRabb seging léaqhw@tﬂn of
t wo I\Hgllycanr mccbyd b9 thiRRZ ¥éithents - &ll y
13-1,4-¢g o t;rarllgaI ferase, aig}gesgrl bgg i%g%g?ﬁr%ﬁqur?%@%/%gﬂgiS 10
The hFGF g@% Pervanghie tagiens’. Whish argemauy resrppsiidle forcthe tinding to
super nat ant wmsemmpebfgﬁlahbg@hronat ography on an N -chel ati ng sepharose

col um (Amer sham Bi osci ences; ref. 17-0575-01), elution being carried out
in an i mdazole buffer, and then formul ated in PBS buffer (I nV|trogen ref.

14190- 094) . The tanalwsirSfeeettotthévaMb?é i lﬁﬂm?faalobhﬂphtgé‘ﬁ}
guanti ficati on.of the sjalic acids of 15 N cans escrl
Saddi ¢ and af"RASy "(‘MSJE’}% e Reavy ﬂ"%‘l’s 01@1‘ bg. 8¢F varfisFanfiabl Fabner Efa 998.

d ycobi o2@gyfrag|ﬁ85t- 694), made it possible to denponstrate that the protein
was very highly sialylated (91% . Consequently, the protein had all the
characteristics for having sufficient pharmacokinetic properties. In a

conpar abl e rrmhewénn e rBEWth&t\faﬁﬁbiég'e%bﬁé f Bn Gﬁﬁ@nb@oﬁ@m I%?ll A o?‘éh' fied
20 by chromat Ot@;g%? ﬁ'{ff ﬁ??ig Tactin Super, | ow_col urmdg 2-1206) ,
el ution bein§ i bfe €h3ip% 19 0N r'f"’bt?PF‘ér dskin chefhat? ofP"nﬁ(aéJB ed in
PBS buffer. frhgmbitGFR4(D2, D3)-H stag protein corresponds to the sequence

SEQ I D 42. The cDNA was cloned into the eukaryotic expression plasmd
pXL4615 presented 25 in Figure 3, and the protein was produced and

purified und®he Q@ﬂdl“érﬁtibﬂ&y GRGRRAEDIeferd Qotd”H? Réald §r‘it&ﬁd?r Pél?'(ﬂagrﬂ_ﬁﬁ CDNA
encodi ng t he GFR4%C§1 ggrﬁprot ein (SEQ 43) was cl oned
eukaryotic eQ'E)Engggﬁ “%I VﬁﬂEQ'B?PaWeFﬁ’r)eg%ﬁff@@qr\ﬁ cpistpllizable). Rraferabiy
protein was ihese netor tragmentsivanbs Adgherikid f?gé FGOSBR! PR & (419 2 e,

1D No. 46) contalns the

hFG-FR4- Hi st a gFSOFprot ec{#: The h R1- Fc_protein

ext racel | ul af> doraiCh YA°HI8%a gp&erplm bayg, dkey sam PiRding- srachiciiaias the

posi ti orgo t ochilmericer Hmﬂamﬂed)fmdﬁbﬁﬁﬁiﬁal aHtbody 8mGHEh M‘@? a?é emd' AE& é&iﬂﬁ
e

eukaryotic e ession, plasm 28 represented in "Figure 5,

protein was ptBa REBRPNY HH’@P"% r?(%?'??%@a%ﬂﬁar‘%m% 'ntVB"tIO(ﬁ'eCﬂiFG:Rhtalﬂieﬁt fsem

protein and tHimeri®wf ihuhaizy, ﬁ‘ﬂ&h@él@ﬁé?ginﬁﬁweQ'By@néth@&sebtﬁbrpasc"ﬂiﬂé@fl&?ﬁnth
affinity col um A rsham Bi osci ences), elution being carriedout 1n 100 nM

gl yci ne/ HOI B %ms Nge PER%IN OF BAPH ARGt by ¢lqavagref therlissphids tridges
hFG-R2- Fc prmmermma}fremu@_nce SEQ I D No. 48, contains the extracel lul ar
domain of human FG--R2 Illc fused, in the Ctermnal position, to the Fc
domai n of human 1gGl. The cDNA was cloned into the eukaryotic expression

pl asm d pXL4327 represented in Figure 6, and the protein was produced and
then purified under conditions conparable to the hFG-FR1-Fc protein. 10 The
hFGFR3-Fc protein is a protein which fuses the extracellular domai n of
human FGF-R3 Illc to the Fc domain of human 1gGl, and was obtained from R&D

Systens (ref: 760-FR). The hFGFR4 Fc prot e| n |s a prot e| n V\hl ch fuses

p—peag— p—aA a2 a2



Vari ous subdomains of the extracellular portion of the hFGFR4 protein were
fused to the Fc domain of human I gGlL. The D1 subdonain is contained in the
construct SABVA4794 (SEQ ID No. 112 and Figs 14A and 14B). The 02 subdonain
is 20 contained in the construct SABVA4796 (SEQ ID No. 114 and Figs 15A and
158). The D3 subdomain is contained in the construct SABVA4799 (SEQ I D No.
116 and Fi gs Wéﬁoaﬂﬁ’ 04284 These three ddbdonai ns ext en®GTHER2QQ9/QEN3¢3f r om
positions 1 to 179 for SABVA4794, Ito 32 plus 145 to 242 for SA8VA4796, and
1 to 32 plus 228 to 360 for SAB8VA4799 (positions described in Sw ssProt
FGF- RA_HUMVAN) . These 25 were produced using the plasm ds pXL4794 (coding
sequence SEQTHE tbém “COHR) re Mb%?%ﬂ?qglimenéﬁﬂt@m@ﬁ@ inthiioglobliin heaed

pXL4799 (codi nﬁ ﬁ uenc @E)I?{NO 115) unpder conditions conparable to the
FGFRL- Fc pr o8P HiSPERaR Ps aUEHIR Ta9iP3R, 28 PG By HaRgt and Al (Rapek-and, a.

monocl onal afSeqbQﬁiie%Sofiﬁﬁotéms oﬁmﬁmb@abgéamé@sﬂ% By., U@lmé;?aﬁ\inhé?ﬁ of ABalth
nonocl onaL_ ant i bodi es gﬁ‘i_g i munj zation with _the hFGFR4- Hi st ag

i munogen®i n 3P "B?ﬂ.ﬁ?@'cﬁs 1?%eﬂndé§tehie@@ms) 6herg ase geheryy shain GDRs

i mmuni zed wi Tahdas lighekh#ih CHROITHE téthSORR lr St BRs by JsBg HaArdYHoBdraesl as
described by Kilpatrick and al §1997 Hybri doma 16: 381389) and t he

fusi on prot o@BProREatey PRRA mereplih g rqgiongiorgvenall of issg regiang whickicentain
(StenCel | Teehs eapatity oF ttﬁ@farrm&BQ@ih reIMQeQ?dsSpoﬁé“b%rfoTrhﬁef Hirdifs bf & the
m ce were sacrjfi and the | ynph nodes were fused wi_th P3X63-AG8. 653
nyel oma cel | ?“t‘?@lﬁ&améﬁﬁ ansigey qrnthg epitppe thab “l reCcognizes: e, pshronserved

pol yet hyhene rediveddf thé v aiitiebdmamh HYe tblled m&e&)ram%rwﬂéguow%@geawémewﬁs
distributed aseptically into Petri dishes incubated at 37C in the presence
of 5% CO2. The col onies that had appeared after 12 days of incubation were
i sol at ed and i ahéthecsmbatiest df théhintéhtnafr! FANRAYSpebBt anfdBRidlis Iarbhﬂﬁerwel !
plates. 10 The &HJ mary screeni ng of nonocl onal anti bodi es obt ai ned by

i muni zat i on AWRIYhFGERA- Hi stag was carried out by ELISA assay using
hFGFR4- Streptag as capture antigen. The capture antigen was bound to

| mul on en | i pked pl at cientific Inc, Swedesborg, NJ). The

hybri dorri5 e m&&gvﬂf& %[H'E’Qdigxévggf%%%’ba%?ﬂw‘ whisa dheFenstant regien.<¥ on
was carried @umouaha@of he aRéreaX repisced &%)&ﬁﬁhh%&ﬁfsﬁéi-l it ithd S 4bld gé“g;éraliym t
anti body (Si amqgref A9044-di | utjon he revealing

carried out tnd GPQBtaPFZfﬁg'%BEFr%[%%Fe("I ?R%’l“’c“hl% bejangs @@@@m)anahm he
measur enment s claeg or Sadoldsged out with the plate reader at 450 nm Anobng the
444 hybri domi.g testg 129 V\%; positive by ELI SA assay with the .
hFGFRA- St r ept imenc,aniibedyy g0 feiers do RPIANBRALE Wiiththe) wHiaplssreirte
with the2@0 bFﬁJﬂaﬂtdﬁCthdieﬁﬁﬁs at@é@lrap|aeecseﬁ@a¢lahgecﬁeua¢fham SomslanBrbgdit . 1N
order to selec - R4- ng 5}c ant i bodi es, ELI SA assay, usi ng

t he
as capture aftf Wﬁ?ﬂ gﬁ’e" iGN, ebqqglsgpges a?fcpec' 1g; angther @ntibody
hFGFR1- Fc, hklas&ar Subohize. hFGFR3 Fc prot ei ns described in 25 Exanple 2. The
capture anti ound to enzyne-|inked plates (VWR Scientific
I nc. Swedes bgﬁS "\4\%5"% éfjfn ﬂ%ﬂq %W&”ﬁlﬁ'ﬁ' %ﬁfﬁéﬂ?&‘f‘éﬂt‘@ﬁﬁe?“i"egd%@qﬁ@nt ly
adfled and th%eﬂ&%rg@?ample\/\morﬁ%ﬁl ¢9t35)uscnfgﬁ¢éA18%2492¢2d@|er??<la@l.atSQr qg%e ggg;; ed
anti - nou a i [re [ ion to
The 1 ovedti nde : S0e b0, hao8dinl ol eathons @B Sd R I S) et
30 UP664780) Panaudshe,ane,ass,r@msw,waa,msgﬁd out with the plate reader at

450 nm Anong the 129 hybridomas that tested positive by ELI SA assay with
the antigen, 84 hybridomas were positive with hFGFR4- Streptag and had no

affinity for Thesé etimeREvEsidne, of B ERtbody ned &d?ﬁﬁﬁé thé fusiéh BYyineiloams vier e
conserved, as _a.functi o[} ?f Epei r gro a t hei r nor phol ogg% Their
i sotype was d¥IRAHISHRPSISitRCranpa %E’R‘% g 1) punstantdprpinsg suimep O1ighiGL s.
30 in order to generate a chimeric monoclonal antibody.
The CH (IlgG1) domain can aiso be modified by point mutations in order to increase
the affinity of the Fc fragment for the FcyRllla receptor and thereby to increase the
effector functions of the antibody (Lazar and al.,, 2006, Proc. Nall. Acad. Sci. USA

103: 4005-4010; Stavenhagen and al., 2007, Cancer Res. 67: 8882-8890).



A tertiary screen was carried out on a test for FGF2-induced proliferation
of Baf/3 nodified cells, in order to characterize the inhibition by the
anti-FG-R4 anti bodies. 5 The nurine hybri donmas expressing the anti-FG-R4
ant agoni st anti bodies were cloned by limting dilution. Using the hybridona

cells cultured in the exponenti al phase the coding sequen ?@% S
det er mi ned aWQ@rROEYPP4E4 on of the nRNAMESI ng the Adi go#gﬁﬁ%éo% 6&% r ef
72022); production and anplification of the cDNA by the RACE-RI nethod with

the Gene Racer kit, the Superscript IIl reverse 10 transcri ptase
(I'nvitrogen; ref L1500) and the priners described in Table 2 bel ow,

?gpl i ficati onrh@imrésbﬁn3 %&Mioh dRe the uﬁmagzéd]heeremg bﬂﬂhemhums;se

I NNZYyNES, ri qer n the . t tur condi,ti S

Gescr | bed. | n TR Fumahized AtBrte deRre b an Aol HoteRs ety Shmetgi ons
for VH (vari ghhendfleb il QeqlibfceBeaTiisC aim deherly Vkefékéarioabéenbﬁgiuﬁmmf
the light_chain L;CEEIO re clo vector from

t 15
b omega: & of MYTIBIOBHTA YR Tasaen el IeheY pEABRIASn Gh U AG Ssdenees br of

sequenced, sp@d‘udeaaéuﬁd]ﬁhgﬁﬁhrggqmégnce of each vari abI e domai n was
analysed in the 5 -3" and 3'-5 direction on at |east 6 plasmds

corresponding to the anti-FG-R4 anti body 40-12 and the anti-FGR4 anti body
64-12. The appgareeal, AlmaRide® BAfbodicdéd saruimeadrltg;ﬁiaalytmmrnebleardmm ut

usi ng the sof avai | n 20Vect or nvitro sm ds
cont ai ni ng th\g@(ﬂﬁs"éﬁéﬁ ?gl@q‘ﬁ@ﬁ(f@%*"%ﬁgﬁqﬁ?ﬁ"? f‘fép%qieégPa}rPEpr’Bﬁ’?"gW"I%e
anti-FG-Rg ap éﬂehﬂ@lécﬁﬁenb@bﬁd GPWERH \ellGbr EFtEbe@Ihe'iFR\rdg:ﬂ?@éﬁﬂthowﬂémddsfrdme
sequence encodi gg VH of se%mence

he - FGFR4
anti body 25 HEM2B imgngrogiabul § e&"%x[ﬁ%%’"@ﬁﬁ?% "ng?ch’ E}{?Iéhﬁ‘ﬁ“%rf?@oﬂﬁ ng

the VH of segmagneme h ¥ Bﬁimﬂnﬁn@éloﬁtﬁliﬁ conbiantfdgih @}, ik peiticOlér fhat ofitheshown
in Table 2 bel ow. ,The gﬂJgB‘ans?%'E)%4690 contai ns the nucl eoti de sequence SEQ

ID No. 7 encBHMAR inmun RIGRENOSED | D No. 8 of the anti-FGFR4
anti body 40- TRe g@amstta@snba@%chrsﬁnmuﬂ@ﬁa zgcmhm:ﬂ@ mfnmn@geh.eqmadaumamuence

258 Ib([))d NSP% 42%§u nggsdl £ hﬁﬁvlf%e.?{)reta;qad@[qggpi ) ne mo more CBIT-'{s tcgr? be n%c;dnf %FR4
2010/ 00420435?6% W@Ws@%ﬁuﬂ:ﬁo érﬁ@lfota f0fMan Hodlenﬁthbwt(h%nibs&htlﬂfy rebacig &@em i ds
pXL4690 to pXL4

B ers 5ac SERSGPRENOGUNGtag of dh by o ECH . Saub PP EERICS Y theg)
SEQ I D No. 6framewtR fegiohe m@ﬂndt!b@)mﬁnarPralnﬁ”@trls ﬁe@aﬂacf@rthéﬁﬁiat kdb&lenodid
No. 64) 5 - TARCERRESEPPAERGRUe L B MininsBpiEpolentar e FHIBRF ne O Y SEQ
I D No. 62) 5'-CTCATTCCTGIT GAAGCTCTT GAC- 3'
Several methods of humanization known to those skilled in the art exist for modifying
a non-human parent antibody so as to give an antibody that is less immunogenic to
humans. An overall sequence identity with a human antibody is not necessarily
required. This is because the overall sequence identity is not necessarily a predictive
25  indicator of reduced immunogenicity, and the modification of a limited number of
residues can result in humanized antibodies having a greatly reduced immunogenic
potential in humans (Molecular Immunology (2007) 44, 1986-1998).

Various methods are, for example, CDR grafting (EPO 0 239 400; WO 91/09967;

30 and U.S. Pat. Nos. 5,530,101 and 5,585,089), resurfacing (EPO 0 592 106;
EPO 0 519 596; Padlan, 1991, Molec Imm 28(4/5).489-498; Studnicka and al., 1994,
Prot Eng 7(6):805-814; and Roguska and al., 1994, PNAS 91:969-973) or else chain
shuffling (U.S. Pat. No. 5,565,332).



3" Prinmers-internal to nurine C2. (SEQ ID No. 66 and SEQ I D No. 67) 5'-
ACACTCAGCACGGG ACAAACTCTTCTC- 3" 5'- ACACTCTGCAGGAG ACAGACTCTTTTC-3' HC PCR:
Tenperature Prinmers 55C SEQ I D No. 63- SEQ ID No. 64 55C SEQ I D No. 63 -
SEQ I D No. 64 Sequence of the cloned PCR products (VH) 9 clones have the
sanme VH sequence and a CHl sequence identical to that of nCHL- 6 clones
have the sane 4 and a CH1 sequthce identical tRCT/FRR009/051348

Pl asm d cont ai ni ng VH pXL4691 pXL4693 LC PCR Tenperatugg zr|6r7nerss 55C SEQf
ID No. 63- S | D No., 65 55C SEOQ I D No. 63- SEQ I D No equence 0
the cloned PCR'$PIRIGEL MVeRAoN 131981; dhearticylas te Humanizedvantibediss nefewhinll the CK

sequence i dentariable ptomdn@ér@w@dﬂi@&%cb&amgttbﬁwé@rﬁww)@%gﬁb!%e and a CA

e identical Pl asm d contalnin 4692 The am no
ngqgeg gquence coeht ﬁ'éd Ft@AWtChéH'G AR Hilpa ke Hl?l Cé’”'ﬁé@‘?'lﬂ'm Ch'aé@p@‘dh&? aeli-f GFof

R4 murine antibody 40-12 are identified by comparison with the Protein Data Bank

5 (H.M. Berman, J. Westbrook, Z. Feng, G. Gilliland, T.N. Bhat, H. Weissig, |.N.
Shindyalov, P.E. Bourne. Nucleic Acids Research, 2000, 28:235-242). The sequence
alignment uses the BLAST algorithm (J Mol Biol. 1990 Oct 215:403-410). These are
tridimensional structures corresponding to the PDB codes INDM & 1ETZ
respectively used to build up the homology modeis of the variable domain light and

10  heavy chains. These tridimensional models are subsequently energy minimized
using the standard procedure implemented in the MOE software (Molecular
Operating Environment, Chemical Computing Group, Quebec, Canada). A molecular
dynamic (MD) simulation of these minimized tridimensional models of the antibody is
subsequently performed with the Amber software (D.A. Case, T.E. Cheatham, i, T.

15 Darden, H. Gohlke, R. Luo, K.M. Merz, Jr., A. Onufriev, C. Simmerling, B. Wang and
R. Woods. J. Computat. Chem. 2005, 26:1668-1688). This simulation is done with
harmonic constraints applied to the protein backbone atoms at a temperature of
500K for a period of 1.1 nanoseconds in a generalized Born impilicit solvent
(Gallicchio & Levy, J Comput Chem 2004, 25:479-499). Ten diverse conformations

20  are thus extracted from this first simulation, one tridimensional conformation every
one hundred picoseconds, during the last nanosecond of the simulation. These ten
diverse conformations are then each subjected to a molecular dynamic simulation,
without constraints on the protein backbone, at a temperature of 27°C for 2.3
nanoseconds in a generalized Born implicit solvent. The bonds involving a hydrogen

25 atom are constrained using the SHAKE algorithm (Barth. and al., J Comp Chem,
1995, 16:1192-1208), the time step is 1 femtosecond, and the simulation was run
based on the Langevin equation at constant volume and a constant temperature of
27°C. For each of the ten molecular dynamic simulations, the last two thousand
conformations, extracted at a frequency of one every picosecond, are then used to

30  quantify, for each amino acid of the antibody to be humanized, the deviation of the
atomic positions with respect to an average, or medoid, conformation of the amino

acid. The Scientific Vector Language (SVL) of the MOE software is used to code all

of the analysis described below. The medoid conformation of the amino acid is the
conformation derived from the molecular dynamic which is the closest to the average



the anti-FG-R4 anti body 64-12 and the anti-FG-R4 anti body 40-12 are
different. The nunbers of the sequences used, obtained and deduced are
indicated in Table 57. The anti bodi es 40-12 and 64-12 were produced in 1500
flasks. The cul ture supernatant was harvested after 7 days. The anti-FGFR4
antibodies were affinit purified on protein G and then dialysed a alnst
PBS, filteredVQ&10/Q04 Zﬁﬂd stored at 1048 The pUrE¢THFRI009DB

anti bodi es have a KD of 6 5 x 10'9 M (anti-FG-R4 40- 12) and 5.75 x 1043 M
(anti-FGFR4 64-12 Ant i bady sel ect ed u5|n%8the phaqge di splay nethod 15

The primary s aﬁan gricigied frosnthe rositiop shihesatoms £f Ak thegsenfnTEngéors ffhay
Wi t h hFGFRA4- Hirfilhe GaciR STheadistaRsh gyéd kaf d:é%érﬁiﬁgf%ﬁé %Yedb‘fd e&afbr%ﬂfﬁﬂ iSHt5d faﬁgs

capture antigen. The capture anti was bound | mrul on-2 enzy

pl ates (VR SBF¥htFuaee IWSMe rS(S‘a'E‘F\LJ5"5t"="1"|ﬂ?1%s ctiﬁt\'\’@?@a %’ep@im& a¢ft $wer om
E. coli inf eCdoemcbrmahdshé&f&h@hﬁh@ﬁﬁawrﬁnﬁ#@sﬁf%ﬁ&%n%ﬁﬂ%&%néBﬁme%&ﬁ tion

was carried oyt usi n t he 20 peroxi dase-conjugated anti - nouse anti body

( GE Heal t Rcar®;Oneefon ‘?’W%‘QQP—“ @D aginoyasid sompanedsyitiy the meéic'ldewziormaglowa%
carried out vmtahtuﬁéaﬁbyTwuhﬂ% the RMS D bEtHe! ehiy ememceé %&Mé%ﬁ‘iﬁé 80in2dtdnd he

optical densit Ipégcgﬁf measurenents were carried out nm A secondary

screen was ¢ ong cgpieEpation ofdhe simubtion Qﬂ‘i’éhF@mR@I@]ﬁééf thegmedpid

anti bodi es, onfrmatord Sidsedtieniy, c@rﬁ (oA
protein, and th'en W th theeﬁﬁlzéG: ﬁéegememmggrbftth@(fhg%%oﬁgtael nss

described i n Ea&H¥eR aT'”"Tﬁ@"dﬁp‘c“(ﬁ@%?Yﬁéﬁ the dem minieruias dynﬁmn%ﬁmzﬂatlons
enzyme- | itokedFp) \ﬂitieme(RMBDSSf'tﬁé\Fbéméhs' 6fCaII tﬁ%ﬁ%&b@é&b of - EB@d Hbe%rﬁé@d

super nat ant s fron}]l;‘ﬁécoll i nfec phages were su sequent 'y~ added
and then det &VEl 8hihgden mpieqular ddn?mlys'i"ﬁalaym% {Fan péﬂ%%mwh@h?ugamno
anti - ML3 nousgicst iy eh&ligHienbé %ﬁéléereﬂesfble ?Jpgé%ﬁalwnteréidtl\klm e el

1: 5000). The rev allngéwas carried out wt 02 substrate

(Interchim EFERIPEANT U999, qativagen Bf)ﬁed@F“lﬂ'érﬁyF'{ew @0 amino geigld is eonsidesedwer e
carried out FlexiblOf tsHexibifty s6bref¥ - gdmel bk zi< K uquﬁ%e&té%v%fﬁ 45 %’lﬁr’ﬂfed
ection o

and recl qped |n 0 an, expression vector for transient trans on

HEK293 cdP) s.aclésrargdius ideptified; as igxikie i the yasiaplegdemain «f dori ARt adibwith the ¢ he
light chain efkclubienast tHeodutigeh E%b%?ﬂe%'tar{tj;’r Qﬁ%é}ﬁ%ﬁ@l NehiBe @O aﬁ&'doftl&e

heavy chain variable re ion of the antib are extracted from

phageni d by H'Bgﬁglaﬁl" &nﬂ‘q \Fpedialg visipity %fﬁhﬁé:@%'seﬁ?fmgsﬁsoﬁﬂm@@@m%ﬂd or
manmal i an celwith, ard@lwbémma@fa stk bhgstrdiid ﬁ%v 165s@0 % SHSHH E4166n 8ind
upst ream of the nstant region of a human I1gGl heavy chain. Tn a second
step, the reéh%ﬁ %ont ai ning the bacterial ribosone binding site and the
bact eri akosi gnal pept| de for the heavy chain is exchanged agai nst an | RES

sequence and u otic, Si sequence. The | are ex ressed_by
t ransi ent traﬁ? 5‘5’??%/% of ghe ¢ g@;;ﬂee@lq @mingj aci @Eéﬂ@ @fﬁ adys cHiningd then

detail in T. Zmeﬁheﬁé’coﬂtis mezﬁxg}lbﬂ@hdﬁtroh”ﬁ%&‘ﬂieﬁ%&ﬁiar&@w% mefiand 4P g4

65-80. An exan‘PI e of constant region sequence that can be used

in the presef® WWB'FH'F%FW\"&O ?‘Hgs ob4% dreelogr i gsiael human antibody: garm; lines,

screen was cadgréaet of Whichited nmcsduldr Ayndrfdcsirn MEtsRI(1DKP he) RaRd b@éh an JeHY fied
Baf / 3 Ce% descri bed i n Ex le 4, |n order to characterize t

i nhi biti 8R by's HEMtRreieepl i dnest; fiexdbleyamino cqﬂqsureédg%eﬂ"ﬁataam%n from

HEK293 cel | s complesietidrity détéﬁ'ﬁiﬁfr@Q'bQidn\(\CDR) bh@ 1t§lﬂﬁ|'n99|ﬁté ﬁ&ﬁﬁ&yﬁ%@% RURrdPr S -
ossj ble to identi e anti bodi es of clones 8, 31, 33

Thi t
T ae e BBy aBER inos Bintelicere bulto b csbrariatsaly, coRbning Ihexbinome. 4.

Est abl i shnmenfreqbierithiniarlight iamBAvRIVDIK2MWKS, nmc hdahi O%n?d&@zcetbhubdas)
proliferation rot coI 5 The extracel | ul ar and transmenbrane domai n

FGF- R4 was cPOid égos(; TeAde MasEavY G8RIBR (Vi 'en VB He VAt Yhat o uvhbs VH@mal n
of hMpl, 30 nt eN@cleRsWelde ReaBERNE2008, Yoh 38E0h@baidlsaicBE03- psgpf ain the
presence, in the 5 position, of t he HA tag in front of the chineric

FG-- R4- hMpl receptor. 30 Construction of the nutated pEF6A The pEF6N5-Hi s A

vector (I nvi Thegmilarityedrthe RRELIEIGS: b%qaun\mﬁzédmrtﬁaad Hufhal §&8#n IHé hedolat e
the MCS (mul ti cl Oa&&% ngé] associated with the HA ta%@éﬂ aced under the

signal pepti uatgifie agiPlineitg, Pesitiqns ff ispeeifie Atomseeiethe S8 dlevibisnamop. acids do

this, the MCof asaneicoycoverithd coilSe bftHea8n AleciidritiyhhicSdimRkioRE Myl Hanker e
anpllfled by PCR



bet ween the sense prinmer of sequence SEQ ID No. 51 and the reverse priner
of sequence SEQ ID No. 52, nmaking it possible to insert the Kpnl
restriction site in the 5 position and the Xbal restriction site in the 3
position. The PCR fragnent was digested with the Kpnl and Xbal enzyrres and

then cloned into the pEFEN5-H s A 5 vector opened with the same (énz¥
Finally, t he WP2010/898204 site of the MCBlwas repl aced wPGT 7R Reh0a 4§| te

by digesting the newly formed vector with the Kpnl and Spel enzynes and

i nserting, be ween these sites, he primers of sequences_SEQ ID No, 53 and

SEQ I D No. 59! ANPIGHR AP BGNFENR Gy bRt er 2 SATSron g Fs Reietegrs redieAfe

site. The veguadridwpbasiows siaikari Whédndlmﬁﬁﬁﬂhéld'iﬁ uséd lsf-‘ﬁi%&éroﬂﬂ% @40 pbintshe

pEF6mut - HA- FGE- R4- h\Wbl . vect or he intracel lular domai 8‘ vvas aﬁ&hl fied
1

in a vector PiteRs- nifidizedpesipgnifie tddernsipegle sEHetkre
sense primer c@nfremum@qe tRE@DD cblge SFABAITh OFAS dtheturd %Lalbd Qﬁed)fo béstiopad

digestion_site and the rever rimer of 15 se e

conmonl y eal Ré¢e %Qﬂﬁ@“i‘at'?ﬂ%"é@?g‘i'tfbgamt’% S@BH@& g’t?'ﬂgf'g“ﬂ%[ﬁ\io%dgggt@@ with
the Sad and Hgtdosenmm&doﬁteomsﬁﬁaml bubttRy rivisbular awaRIdD of NBe dPEBoAY @
FGF- R4 wasa l'ified ualgg%e alr of priners éPQense seguence. SEQ | D No.

57; reverse: SYBR[RBIRG %ré}'):t“rqhg%'ﬁ syperpositiongepsists ploaligning. the,

insert the B%t&rtherﬂ%yrméme of ithé t\lvdi' dohforaticHs, RSIRWedOBY wopm.zm ghmemati c
site in the 3 05|t|on TePCRfra ment obtalnedwa ndlgested with

the BanH andc3gtdisiangas betwern e, piphe Sabashatoprs piva

encodi Ng16G-réMai Q:dnhﬁﬁtaﬁb@@ﬂth&' tﬁhlb&tﬂﬁﬁ@jﬂl’ﬁdn}tc lof tre ’éhtﬂ:oﬂﬁ%@é%bpéﬂﬁoé&pt or
opened with Bandl - The resul tllaa construct was cal |l ed "pEF6mut - HA

FGF- R4al | | c- pmtgemeﬂq%c o psid dhe $ame B8thadsr oved by site-direct ed

mut agEﬂESISSE MwvoOfypes of Qalﬁblifﬂy)ﬁet ﬁ@fdnhéﬂsﬁﬁlﬁbrréélﬂt AR SimPériteSHeBétréfatat ei n
sequence

"Quic kChange(sm”ang’t %nddiPPEE 'eamwat%ﬁﬁreé pair Eﬁ%“tgf’@ﬁﬁ 68‘8??3?"?9%%’& g’h’éﬁ %ZY?’SS 18)

was used W t bnnﬁuhﬁué@e‘ﬁetﬁéd réaae@fto&mwmﬁe 1otz sirhlidity. fHe dinst édh@phhgvﬂteﬁe
pri mer seg ence SE new chji neric const ruct

Pos oal | &8 el AT SO TSR Bl AREISA! e Rina b RP CRAn. The valus in

FGF- R4al | | cmahetiwmt& of ¢S ﬂidJ@tobfﬁﬁecﬁb?BbMylhﬂttbQﬁlél%&ﬂns bmnelamhds apidrsadd on,
into the geno nmuri ne, ce ne.o i hed wa

t he BaF a sel ected
e o oo aEings UidiRensiona) Gags IR PRl O WIgRIEN Bt S RaEO B Ak e
lheparl n gt hlae %&Qérﬁﬁed(llﬁltMmbbgeml | m]tdﬁati»éf QI%ak Jhand talarts}‘mtﬂ:r?ﬂd 2§et||:egt ed
Ine 1S e ol i ra QCO W e a
Far v | e apioaBiBBR). ThETR) Aete apRed orcibe & ?%ar&awrahet?%a"
mai ntai ned in conplete RPM 1640 medium (In x—a%404-014) (10%
FCS ( HycP@ne gofrespongsisptirdolimying formiial o (y) axm x ¢>§p( , Witk xanday

am no acid (G bco, ref 11140-035), |x MEM sodi um pyruvat (G bco, ref
11§6g 039), wuingl esspetB@iyithé d%%?la%coagiimésﬂof @Ry pyint ﬁ@td dl::fleé s%ﬁéldESEzj |
and heparin a re 14 a e, t cells seede
0 k106 Bl A T B8 Faiors Bns raciRor B8 e, BB iselBing F rbeRRaRES o
20 ng/ M and ami dohfdnmaﬂdsnsnoﬁtheSamg'/oﬂémd'Eiﬂd thel dbtainey rekagts &6 gvieranfedldt BaF/ 3
FGFR4- hpl cel |

suspensi.a d um s nent e

Fors ot b0 ugpiS X BR R omadaBRAutd SrHs Fheondertping, Hie” RERr - failing,
ﬂl E pegsedSI ntcc:néiﬁers/ainlly Qiealtpaﬁhl(m?etdﬁﬂs bf trreeémﬁﬂaéh(b‘:lﬁkadefohbim\md h\ta]uefﬁ gre of
yobri aoma super nat an cont I.ni n e al i t est LT es, wer e
o o o BB ot Bl yfeapt 18, byl i Rtam Gedsian, fictig fod WSSt
ga lo: [ fT erati %melgLHuagamLmtreséjétl ftFr\r; tﬁg ?"”mbﬁ“:a“‘ bénlgfedndutonadcﬁr?gggugolabulag ]

iter (0] um nesent abdl || a rone , e n t he
"o neseence AEEMEARUREPRG O 18 MRorpriEs Being, Goapgas 21, rrsPRry B
this test, a ﬁamggbln%%dnaﬁmz I[r'baézolettthiltﬁmfsughmﬂtﬁmlﬁﬁ H%RMBeriLﬁl;ﬂﬁboﬂ?CH um
cont ai ni the ;additives F at n and hepar,jn at, 25 .3 ng re
sel ect edggvvté'ﬁdt he? 4 dfit | b'6‘8 ﬂgedspe‘?f'in? tb Ff&&_ovgﬂg fmgmwe
i ncubated with the Bafu GFR4+ hgb | 1's and vvlththefollovvlng addi tives

rTg’f,

FGF2 at 20 ng/m and h trHa , an antagoni st effect was observed
on cell prol lst;ar-agtacoa-ihmng—t—he—?:ﬂ—w rindaipaphilie sinfidritylid carcalatapaith ehedf

i nhi biting FG-i nduced ce“\l%sq);@_l_wﬁratl on 30 of Baf/3-FGFR4-hMdl cells in
the presence of FG2. It sho by ELISA (Fig. 12) that the anti-FGR4
ant agoni st anti bodi es 40-12 and 64-12 had affinity for the nurine protein
nFGFR4 and human protein hFGFR4 (D2, D3). Finally, a |last screen was
carried out by Surface Plasnon Resonance (Bl Acore 2000) in order to
determne the affinity constants of the anti-FGR4 anti bodi es. The
interaction between the FG--R4 protein and the anti-FG-R4 anti body present
|n the hybri doma cuI ture super nat ant was anal ysed after haV| ng bound the

e g—p— A = = v T T T T T T T Y < Y



Two anti bodi es anong those having affinity constants of 10-8 to 10-4 M and
di ssociation rates of 104 to 10-5 e were selected. The characteristics of

t hese 10anti bodi es are described in Table 1 below. The reference nethod
used to determine the KO is Surface Pl asnon Resonance (Bl Acore). Tabl e
1A: Affinity and association/dissociation constants of the %ri fied
anti - FGFR4 15¥R:24]0/004204 1t i bodi es 40- 122and 64- 12 Ant i -REHER20QYO53M8al km
(e) Ko(M 40-12 1.94x105 1.26x104 6.50x10-8 64-12 1.05x104 6.02x104

5. 75x10-8 P’abl e 1B: Kinetic paranmeters for binding of the anti-FG-R4
anti bodi es 8,528 fogmulsnappligd 48 thedata peeerpipdpi fhfc@aoqiﬂhél@nﬁﬁmmé@o?fﬁﬂ@'@'y

(Bl Acore SOOQﬂescnbya h- FGFR4- H stag on m FGFR4- Hi stag Kon (M 1s4) Koff

KO ( ML s1) Koff (s-1) KD Clone 8 8.93x105 2.92404
252%1045 1. 211&?10 rgargG)gg(m Img m%del vﬁa'\r/’ﬁbdaZ-vhz thus displays the highest

quadridimensional similarity (total similarity = 58%) of these 60 flexible amino acids
5 with respect to the fiexible amino acids of the murine antibody 40-12. The human
germ line model vilambda2-vh2 has thus been used to humanize the antibody to be
humanized, while focusing on the 45 flexible amino acids. In order to determine the
mutations to be made, the tridimensional structure of the model of the murine
antibody 40-12 is superposed on that of the mode! derived from the germ lines
10 showing the highest similarity, with the positions of the alpha carbons of the amino
acids being optimized. The amino acids identified as flexible are mutated with the
corresponding amino acids in the sequence of the model showing the highest
similarity.
The unwanted sequence motifs considered are the following: Aspartate-Proline
16 (peptide bond labile in acidic medium), Asparagine-X-Serine/Threonine
(glycosylation site, X=any amino acid except Proline), Aspartate-
Glycine/Serine/Threonine (potential formation of succinimide/isoaspartate in the
flexible zones), Asparagine-Glycine/Histidine/Serine/Alanine/Cysteine (exposed
deamidation sites), Methionine (oxidation in the exposed zones). The humanized
20  sequences thus obtained are finally compared, by means of the BLAST sequence
comparison algorithm, with the sequences of the |EDB database
(http:/mwww.immuneepitope.org/ The immune epitope database and analysis
resource. from vision to blueprint. PLoS Biol. 2005 Mar;3(3):291) so as to be sure
that the sequences do not contain any epitopes known to be recognized by Band T
25  lympocytes. If the sequence contains residues which have unwanted sequences,
they are then also modified. If the composite sequence contains a known epitope
listed in the IEDB, another germ line structure template showing a high similarity is
then used as model.

30  More advantageously, the antibody according to the invention comprises sequences
having at least 80%, 90%, 95% or 99% identity with the sequence SEQ ID No. 30 or
the sequence SEQ ID No. 32 are used, in combination with the sequences having at
least 80%, 90%, 95% or 99% identity with the sequence SEQ ID No. 34, the
sequence SEQ ID No. 36 or the sequence SEQ ID No. 38.




1. 15x10-15 Clone 31 6.48x105 9.80x104 1.52x104 9.14x105 1.80x104 1.97x104
Cl one 33 8.05x105 6.17x104 7.71x10115 1.01x106 7.04x104 6.92x101 Cl one 36
2.44x105 6.31x104 2.62x10-9 3.30x105 7.52x104 2.28x109 Exanple 6:
Specificity of the anti-FGFR4 antibodies A- Specificity of the anti-FG-R4

ant i body 40- for -R4  The specificity of each antihg | shed
by ELI SA accﬁgiﬁdoﬁgﬁgﬁe pr ot ocol descPbed in Exanpl e?’&%/f'ﬁgquéf t he
ability of each antibody to bind to each 5 FGF-R i s observed. This

experinment clearly shows that the anti body 40-12 recogni zes only FG--R4 and

Is therefore specific for FGF-R4. The anti body 64-12 is capabl e of binding
mai nly to FGHn BAe elibodmher, mealntiuodwacﬁ%r@to(tﬁémveﬁlson Bompmdrlbﬁietlbghﬂf

the anti-FG-R4_ant i bodi es 3.and 36 for .10 The s eC| y of

each anti bodfh?g's@&g%lﬁ"@ﬁgfcﬁﬁ) I?E’I §§\a§9c"éf'6‘?’ﬁd‘eﬁ‘l§y? ing gf ?W

lséuzp]?nm ons ofo.pBAages di spl ayi pg, at their sur}‘ace t he ant ll_lﬁodl es [ n the

a ormat are gener at i nfection . coli r|a e capture

2nti gens Tier & BORRET COUCRRALS ANBIHE PIRIER 1AroREs I HIRMSCHRABIE | nc.

Swedesbor o, SBQ idNe. phagse W RRBane o éqibﬁeqsgmﬂmq@d;bed and then 15

detection wa car I ed Vs I N 9 ?omodg,se conj ug d anti-ML3

mouse anti bo ef SuPHIsEL, e bRt SAmpresE, AT IO rame. Slsoponc

[Jg\égi%gg vvasEﬁ:rU Nedswuﬁd\éaﬁdbldtmﬁMBahaeﬁséqd%ﬁbfsEQIﬁl%e’ﬂ‘hlgl rtef . 450
an e ensjty nmeasyr emen [ri out a

o Crab s 5 AGNRE SR e At at, FDRHE SR YHIaBla ToHiPaner e SAOPEGS, of

each ant 1bodBE®@INBA32 an¢eartableGrediyichainb deset@ncd BER ID No. 34.

in another embodiment, the antibody comprises variable light chains of sequence

SEQ ID No. 32 and variable heavy chains of sequence SEQ ID No. 36.

In another embodiment, the antibody comprises variable light chains of sequence
15  SEQ ID No. 30 and variable heavy chains of sequence SEQ ID No. 38.

A subject of the present invention is also FGF-R4-specific human antagonist
antibodies. Such antibodies can be obtained by phage display according to methods
known to those skilled in the art (McCafferty J. and al, 1990; Hoogenboom, HR and

20  al, 2005). Other technologies are available for the preparation of human antibodies,
such as the XenoMouse technology described in US patent 5,939,598.

In one particular embodiment, the FGF-R4 receptor-specific antagonist antibody is a
human antibody of which the heavy chain variable regions comprise a sequence
25  having at least 80%, 90%, 95% or 99% identity with the sequence SEQ ID No. 76,
86, 96 or 106.
In another embodiment, the FGF-R4 receptor-specific antagonist antibody is a
human antibody of which the light chain variable regions comprise a sequence
having at least 80%, 90%, 95% or 99% identity with the sequence SEQ ID No. 71,
30  81,91o0r101.
A subject of the present invention is also an FGF-R4 receptor-specific human
antagonist antibody comprising a heavy chain comprising a variable region encoded
by a nucleotide sequence having at least 80%, 90%, 95% or 99% identity with the
sequence SEQ ID No. 77, 87, 97 or 107.




experinment clearly shows that the antibodies 8, 31, 33, 36 recognize only
FGFR4 and are therefore specific for FG- R4. Table 2: Specificity of
the anti-FG--R4 anti bodi es derived fromclones 8, 31, 33 and 25 36,
established by ELISA (Signal = OD, 450 nm) h-FG-R4( D2, D3) - hi st ag

h- FGFR1- Fc h- FGER2- F¢c h- FGFR3-Fc Clone 8 .2.55 0.05 0.00 _0.00 Cl aone 31 2.52
0.00 0.00 0. MOE0%0/@04204 73 0.00 0.00 28.01 O one 36 1PST/ERZUGP/OSI3H

-0.02 1In order to determne the biological activity of the anti-FGR4

nonocl onal anti baody 40-12 over {he course of hupapn endot helial gell
angi ogonesi S FrPIot: plo then pressB ANEEIGT s ASRe AT o GETRE ESRePIASEPBRITC JLmap
HUVEC cel | s ahiagonist astibsty Rofrighiging i lighe chRineSoRsrRirg a vafalile redienl enddbisl? or

g};) t he cont rgly aar%cliebo%gz s%%uelznnc%rﬁae\‘t?r{gngt Ig(a)sstessoﬁ,f 9(51%,t 85‘3200rp9%/‘%¢de§1§{y%ith ﬁé and
sequence SEQ ID No. 72, 82, 82 or 102.

A subject of the present invention is also an FGF-R4 receptor-specific human
antagonist antibody comprising sequences encoded by the nucleotide sequences
SEQ ID Nos. 71 and 76 or the nucleotide sequences SEQ ID Nos. 81 and 86 or the
nucleotide sequences SEQ ID Nos. 91 and 96 or the nucleotide sequences SEQ ID
10 Nos. 101 and 106.
A subject of the present invention is also an FGF-R4 receptor-specific human
antagonist antibody comprising the polypeptide sequences SEQ ID Nos. 72 and 77
or the polypeptide sequences SEQ ID Nos. 82 and 87 or the polypeptide sequences
SEQ ID Nos. 92 and 87 or the polypeptide sequences SEQ iD Nos. 102 and 107.
15  Particularly preferably, an FGF-R4 receptor-specific human antagonist antibody
comprises the polypeptide sequences SEQ |D Nos. 82 and 87.

The amino acid sequences thus modified can alsc be modified by means of post-
translational modifications during the production in the mammalian cell. In particular,
20 the use of stable lines deficient in fucose biosynthesis can make it possible to
produce monoclonal antibodies in which the N-glycan of the Fc (position N297)
partially or completely lacks fucose and makes it possible to increase the ADCC
effector effect (Kanda and al., 2008, Biotechnol. Bioeng. 94:680-688 and Ripka and
al.,1986 Arch Biochem Bioph 249: 533-545).
25
In another embodiment of the invention, the FGF-R4-specific antagonist is a
conjugated antibody.
The antibodies may be conjugated to a cytotoxic agent. The term “cytotoxic agent”
denotes herein a substance which reduces or blocks the function or the growth of the
30  cells, or causes destruction of the cells.

In one embodiment, the antibody or a binding fragment thereof can be conjugated to
a drug, such as a maytansinoid, so as to form a “prodrug” which has cytotoxicity with
respect to the cells expressing the antigen.



In this context, the active anti-FG-R4 ant agoni st nonocl onal anti body 40-12
is capable of inhibiting the FGF2-induced angi ogenesis of HUVEC cells, at

t he dose of 30 pg/m or 200 nM whereas the control antibody 64-12 has no
effect. Furthernore, 10 the anti body 40-12 has no effect per se on the
basal angi ogenesis. These results indicate that an FG-R4-specific

ant agoni st aMY@B83Y¥0P42Q4apabl e of i nhi b2Pi ng angi ogenengT"l;%qu@fOﬁ"ﬁ@

anti body 40-12, the anti-FG-R4 anti bodies of clones 8, 31, 33 and 36,
derived fromthe hage di splay, were evaluated with regard to their ability
to inhibit 13hee¥iotegc 39em @f ecPrasgyitdepention sayibenavesPrerrypddlicharessts ins of
HUVEC type. Tﬁ%tﬂoﬁé‘bélp‘é@!rﬁﬁcéﬁ %‘ﬁebﬁ\eof'ef‘céﬂ' b¥ cfPec‘Fééé@H'c@Fl Ui@Bllt@fln various

angi ogenesi s obtained with FG-2, said antibodies I ose of 10
pg/ M (Fi gs. Wg¥s aﬁaearw?ferred Essetﬁypeagentaxﬂ'ﬁ%dﬂuf@f.%aem?eecmaviﬁnﬁlﬂedarﬁndbody
40-12 and of ﬂd}%r@ﬁbl@ﬁﬁﬂl@gilegotaﬁigﬁb ved-1068anel OD8D68 andibgues ddstatR arfn
human hepat ocarci noma cel (invitro) In order to determ ne the antitunour
ef fect of®t hdolagkatio F@alt@gugﬁ.t ggfinads abexen othesa asytelRyis rasty @re zonbigated; teent s
wer e carri edaAtlodis, "ﬁﬁﬁ@di‘%ﬁxeﬁ&o%ﬁé’tﬁhﬁi aaa‘aalaﬁgelﬂqﬁrowd ViitiBBaibd Sand
proliferation and t he signalling pathways resulting therein are dependent
on the |igandddl BB'éEtﬁtBPreﬁglals de /lqrtaanrmserrt.apglnqayont he study of the

FGF- R4- dependent signal ling pathways resulting in the prol | feration of
Hep3b cells was undert aken a/ Western blotting. This cell gnal l'ing

i nvol ves t he TRE 59pivgaied; antibpdies, enayres; Pﬁ?@’%hB”bY’HPeF#E'O%d“ nkes Q“PHP '5
phosphor yp at Leey @ Iuﬁ( lélél%g(ér' 8 p?éHiu&'to the dntul?tbd?ﬂ Sg‘lﬁﬂb Imi@parouﬂaé éé%ﬁr 84)

To do this, 5x105 cells are seed into dish di aneter,
of conplete h@wmﬁ?(tbmaskme%mdse @rtrﬁmdgmtuam me)part@mlaﬁ. digulphidet a@uee| | s

ﬁ; §| 3 lr:qbl _?_ﬁgeggéétg@r;ﬁ;rguédhg{]bﬂg?@%bﬁé ‘?iﬁ‘éiblétﬁlé g%hd% Ia'EB:IéL p@ptfﬁas@‘:fr&ﬁ:{s;!ﬁgf ree
concent r at ed |abdg-psterase 9'19@%6%@?%@%%%9%98 ar%gehkpeidefgrewﬁ aed thieatherrGrR4
anti body or grjups! F@ER%)@H#IQOQYC@# cHpe b@’eéﬂdé%btﬁdt Byerhsfr@T%V@%ulpﬂlb@ the

cells are washed once with sed on e dish for 30 mn at 4C
with 75 p? of*¢lapge seaqtiop @'LRYpfoéﬁﬁ’ﬁt%@'W ar emqﬁeeagtyees they gnipqcyr andriie
total protei Bngydrsdrugs then centrifuged for 10 min at 4C at 13 000 rpm
and the supernatant is analysed by the Western blotting techni que. The
menbranes are then incubated for 2 h at anbient tenperature in TBS, 0.05%

tween, 5% m Cemp Bﬁhdshﬁithtési rﬁéthdatré%EféS dalRdrlibisth I(iALrisNEe T\ﬂi‘iﬁﬁl’-{ﬁhégmelphﬁﬁn
2250), anti - re 3

CeI I naI in nol ogy, 74
ant i -phospsoE}lﬂRTy N &l Ic Pt n g2 g‘g@ g)'}”buyﬂ'i‘ Bé'%j 43@”}3)5'%r?'?ﬁ5‘?%}'93
ant i bodi 28 adeocadtadh atd &Jnhﬁﬁ@}ci‘n aatbgues, Woistitin ave Kolagiatin atalddues) 4rb atsoow

Secondary  anP T,k e et iR os3hEBatkt GF hedkiqhal Myenten, i meiEiles B, o
112000t h i n FBG,beding&Y/da theeamtibsdp molekules e anéstepnediatecnolecule seduas serame
then quantif Lggdmits Uagorﬁbngﬁedﬁd%ﬂbﬂdﬁucfﬁ%ﬁkﬁgndssléé‘QS&%ed e Jlamp‘iiﬂ% Eé(teﬁ}f the

bands 15 obtained wth e various antli ies are weighte
intensity of apRlisatiphrdR OYh#QR% enaxplsm be H%efHWMOI%&QW”%ntl body directly
coupled to HRP and used at 113000th (Santa Cruz Bi otechnol ogy, ref

Sc- 8432- #RP) Thé Ghfitfodids WRich @feihel SUBj¢GE6f thE Preasht ii*ﬁéhtﬁ:n%aﬁ Be chBﬁearwithc Fos
proteins and al so the Ehos horylation of Erkl/2 in p3b s, This

neosynt hesi s 2ofYIIPYE SNRleSH ?"héomE@”% -E"fﬂYoF'EaVa?iFBrp%m@PWeQr‘é't'&@r?pPEtﬂ ely
i nhi bi ted by ahdjeg %boﬁ@?ﬁﬁtﬁéﬁéo@%oﬁ@réﬁg% erldfathghyd., whereas the
control antibody has no inhibitory effect ese effects observed on the
Western blotting nenbranes (Fig. 9A) are quantified and the intensities of

t he bands of Tﬁ@@ipf&@’bhawlsaé@rééémgeﬁﬁmmﬂ referd B ahp elik& ot 88IRRBpédAIT-
9B) . 2585 ondl cell proliferation eqqfe“ ments per se were carried out.

5000 cel ipRldceflnans 1 Rasticulan husan eell wh@boexaresa?s BVEGRBAirassptor

cont ai ni ng 19P/rtd:r€é°av§fﬁ&n20m'ﬂagrhuia?é'ﬂféﬂn PHe PGFI®Mma tdl% I§e?in| its Withdle FSHUGR
deprived in a serumfree cul ture nmediumfor 24 h. b cells are then

stinul ated f By 3 7BINGatgdfarm somprisipg. @éﬁ%ﬁmpleeéh?r@dﬁf%ﬁﬁ"@abﬁp@ﬁﬁ'hﬁeﬁ friRh 10
ng/ m of FGFARd (i phaicORt ths O2UDS iddmais. FRBOFGE-FRBOMAY &ikd Be RE&EdmBIRedVidi & 10%
of serum in the absence or in the presence of control antibodies or of
ant i - FGFR4 aﬁ?'ﬁ’@ﬂﬁl‘ﬁ“ monocl onal antibody 40-12. After 3 days, the cell
proliferation is quantified using the CellTiter Ao kit (Pronega, France).
It energes fromthese experinents that serum and FGF19 are capabl e of
stinulating Hep3b proliferation. The anti-FGR4 antagoni st anti body 40-12
partially inhibits this seruminduced proliferation at 100 pg/m, whereas
the control antibody does not show any inhibitory activity (Fig. 10A). In
add| tion, the ant| body 40 12 at 10 pg/m corrpl etel 'y bI ocks the

:.:_,__‘.: | g geape—a A NS\ [T -



To do this, 50 000 Hep3b cells are seeded into 96-well black clear-bottom
pl ates 15 (COSTAR, ref 3603) in 100 pl of DVMEM nedi um contai ni ng 10% FCS
and 2 mM glutam ne. After 24 h, the cells are subjected to conditions of
deficiency for 24 h in FCS-free DVEM medi um containing 2 nM gl utam ne. The
mediumis then drawn of f and replaced with 100 pl of deficiency nmedium
preequi | i br aW¥Q2810/684204cont ai ni ng FGF & FCS, and al sopghg%%?@éa?&

eval uated, at the various doses. The cells are 20 incubated for 3 h at 37C,
5% CO2. The stinulation mediumis then drawn off, the wells are rinsed with
PBS at 4C and the cells are fixed by adding 200 pl of 4% PFA

(par af or mal d?haes%pbttha%%? tﬁetnvéﬁudﬁ maﬁtoeaamtﬁabdtreﬁpaﬁecuzoo (itfal E6rAp&YTHfdriss

drawn off and the cells are washed three tines wt ﬁ of PBS The

anti body | ab®r1the PurrRaseqe Opical Pral fatanteral intanagaly Siiaveneys, AMERNYSSYRNcel | s
begi ns by Sagwc@.taﬂaau& h%t?a'écﬁlﬁﬂsﬁﬁp' faum.rﬁstta%nwnrefelmy pthe)fpreahuéat.ban
buffer (21.25 of PBS of 10% non-i nmune goat %fﬁr ngé r ef
50- 062Z) ,5 7509571%?“'%8&0&?")(%'@?@8?* arepphapmacaitical Va?‘?"@ﬁt eftaBieaced
with 50 pl Ofon?tma'tlorﬁ’hﬂ%?hﬁ’ff h]dagtldﬁtdr'mrs‘t’erﬂé‘tlé&@ﬁw dfiiRé bolbtiehAlmdidsodium
Technol ogy, ref 4377) diluted to 1/100th in PBS buffer contai ni ng 1% BSA
and 0.3% t ri PRsPRaEtEY. dqu:f&urprpmﬁpyatﬁqtsqs’aﬂp chiorides upRtassiHn thiorids, | ealcium

over ni ght at cKiGride36r hkghésn&rh%ldrh@% Qir Pitifed of sWéﬁ Baits), 0$r @rQOmF);barﬁtfulé?BS

and reveal ed using an anti-rabbit secondary antib COLFI)EO exaFI uor

488 (Mol ecul PPIfizase soMpesitions wiie) Dymeapeaf the aﬂqe%cﬁ%n me@ l?ﬁ?tPB zed

cont ai ni yyg 1%@&?%&0@8@[%@!&0%%@& |ﬁj@5ta6!e'bolu-fé¥ secondary antibody is
then rinsed off wth 3 washes of 200 pl of PBS, and 100 pl of PBS is then
added to each well. The fluorescence is read over with an EnVision 2103

Ml tilabel Repgd@hthoRRtds tBrg%téB?rhb¥ ﬁéidﬂgiiéé%%efgé[ eflith bRGiogdidsts, Rn%ﬂié\’@diﬂ

makes it possible to confirmtha 0 ng/m i nduces t he
phosphor y| at Pogiogenesisig fumergl id983u®erals and that 40-12 is capabl e of

bl ocking this stinmulation fromdoses of 3 pg/m (Fig. 9C. FG-2 and the
serum are al so ca%pbl e 50f inducing the system In _the latter 2 Cas‘ﬁic’?r t he

ant i body1210- Tbe paticiscies targetedimay.pe S?HW@ Hessrof thesinvention, aganin
doses (30-10@f teﬂ{dttkan&bgene%@ mBlaa.cdetﬁeérldancaf cabﬁ%ah@rﬁﬁﬂé&é&dweﬁmngA

also made it possible to show that anti-FGFR4 anti bodi es fhat are active in

the in vitroS3ERolfeRaly sanmspcpansyeatis) HCenR AR BKIR cancel) Sk RissPaReInRies foroo
and 95% of tMer@%?&\@iMbﬁéﬂ 8N afdi o?;ért%%fszasl dudehisst, Jd&cﬁmsl:@ge-l&at%ﬂ rhgulgtose
S

of 3 pg/m (Fig. 9D dvant ageou the anti bodi es of 59 gr ecgentrB__
i nvention hafedensrationa ghnfRMD  iofl P@B’!at%t Aisgasash SUpfat #d| 'HEHRAI0IS At 'B%nesi s

associ at ggl WobtBohnHrRid! StENE! Q:wéﬁéttorarmhyorhfhﬁﬁﬁétb@ ldiggase of ankhirsstings, i n
particul ar on_a nodel  of he at ocar ci nonma Exanpl e 8: Antagonistic effect

of the anti bBW’QFG[ei%"’fﬂr?'%'“rfﬂ? traatmasaf °Qﬂs'%ancr eatic cancer For this

phar macol ogi ¢aé JMICRBF-F4e BRiiddiRisPRay 2dlgo THeC BsddCRaT fr@stink ddticet, ainopatticutar, 20
France) with a C5781/6J genetic bhac g@ound are used. Startin fronéI ek 9

after birth, hepRloeariRaMas 9a¢ OtharineRATI CIREE: @Hﬁi‘l"@ﬁ?@ﬁ? &N ose.
The m ce arehw,ﬁ@gﬁgc{drpmémebnmn@@g\ﬁ@@dﬁ 12.5 in an intervention treatnment
protocol,_once a week with a subcutaneous injection of the anti-FGR4

anti body2510 12 or the control antibody, at the dose of 25 ng/kg (Fig. 14A).
Thi's pr ot 0COIThe préuent MvertidwisliRirdfed, WRAGIIGHOWNERSI béTRg lifite® by thiersXampledni mal
Care and Use Corrmttee) of Sanofi Aventis Recherche. Qur zootechni cal
facilities, MIEN{PHMhtion given to the animals and al so the treat ment
protocols are in accordance with the principles laid down by the European
Convention on the _rot?ctlon of vertebrate aninmals, sacrificed after the
period of trDEERERYHORPT hefPYrEE t urour burden and/ or the side effects
render thgir 30w thdrawal fromthe study obli gat ory For measuring the

tumour burden, the ani are _sacrificed b of the
experi ment aflgyres 1 Aﬁlﬁﬂ? é(?é”ﬁl‘%f%dﬁ%s’éﬁ?%ﬂ %'Pﬁq'faf@éﬁ V@r\iﬁggﬂ’
pancreases. Ehgagiel @%rmmbuﬂﬁwétﬂomTBf |p§elﬂﬂiﬂ§ wmgaa @raduégdrmegusrqthe
applying the fornul a

é %;2 &:}F %h % n order %

appr oach the"@?ﬂ%‘ﬁﬁ %'Iml&ate%}?l!‘ié?%ﬁﬁdft'% f 1 nglof b ISdhdychgr gan ?'S° e

cal cul at ed bbbtatredcmrnd 010 Hg/rhnef FEFYOE whicht ReatiigaRyrspefic o€ IFGORaE.
a

For the histochem c anal'ysis of the vascul ar density, the animals are
anaest heti zed, and the pancreases are collected, fixed overnight in
accustain(r) 5 (Sigm) and then enbedded in paraffin. Sections 5 pmthick
are prepared for each sanple. The endothelial cells are detected by

i ncubating the sections with trypsin (Zyned, ref 00-3003) at 37C for 10
mn, and then with an anti-nouse CD31 antibody, produced in rats, diluted
to 1/50th (BD Pharntngen) To reveaI the reglons IabeIIed mnth the

o o " T 1 = o, A~



25 treatnment has no effect. This inhibition of tunour devel opnment by virtue
of the anti FGFR4 anti body 40-12 is acconpanied by a significant reduction
of 31%in the total vascular density (Fig. 11D) corresponding to an
observed reduction in the nunber of blood vessels in all the vessel-size
groups, labelled with an anti-CD31 anti body (Fig. 11D)._30 These in vivo
resul ts cl ealWQ28HY0P4304 an anti- FGFRA2&nt agoni st ant | BEAFR2008M5484% of
inhibiting the recruitnment and the formation of bl ood vessels in the
tumour. This inhibition of tunour vascularization is acconpanied b

Feduct | on | nhABeRRISHGR! RGTFb RS GBAeH Aives Dabaaals ORI gk a9t shaBle

vol une.  Advaféiraeainy ahgiddiRedis! Inané 'sSﬁteQﬁayt VDb GHigNB) tﬁ\é\eﬂ?\bhﬁ@ mddgEsfan
ant agoni stic effect both on pathol ogi cal, angi ogenesis and on hep ailc f unour

growth (on aingbetian effaweeaﬂ% iarﬁﬂ?&;!e ama*aﬁbﬂe g pagk phigunogie

Exanpl e 9: Q@mé 6ﬁﬁaudm§ theqfecrtuhﬁleaﬂbﬂ f0RshoNAI AdbvBsEERto ﬂﬁérslpﬂﬁg@%@!’ﬁis
FG--R4s Firstly, conpetition binding experinments were carried out. To, do

this, FG2 mﬁ'@afﬁgseﬁ%évoﬁﬂ fnrgeaser jrb dhe \neemrogiobin,comtent, ol thssererndes) | N488
nm C-5 nal ei Hbrﬂﬁarﬂs@n(m tﬂé'-b]oﬁfro!PFGh‘?gns Aik6¢a bI@%FﬁfddblH tihi® ahgiagéhﬁ%iﬁ iner’ s
recomendati ons. This FG-2- AF488, at 10 ng/m, is capab e of binding to the
human FG-- R4§"ee%Pﬁf‘§%sed at the surface of transfected 300-19 cells (Fig.

8). This binding is specific since the addition of excess unlabelled FG-2
makes it possible to displace the FGF2/FG--R4 interacti OI’IP%FI . 8A).. The
sane experi nEiguraé: Man ofdbe plasmid pPXL4H4renablingythgspeesgion Réﬂf“?’@@dy
40-12 orq@f ngqgmorqb anti body 64-12 being added. Only the antagoni st
anti body 40-12 is capabl e of displacing the FGF2- AF488/ FGF- R4 bi ndi ng, with
an 1 C50 of 3500 ng/m, i.e. 23 nM show ng that the antagonistic effect of
this anti bodngftﬁedz@ Mapi éfStrbplabinid pXLAE FP leAs BlingCtremGkprEdsioh 1illi KFGFR4-
Secondly, and purpose of determning the ability of clone 40-12 to
bl ock 20 FG:ﬁF@ﬂaRisﬁgdglNﬂjaﬁh speci es other than hunmans, a dissociation
experinment was carrl ed out usi ng the abovenenti oned nouse, rat and human
FGF2/ FGF- R4 Eal rs. this, purine FG-2 ﬁR&D ref 3139- FB-
FGF2 (R&B r rgtt'fségMamtfslye Rlasmic, P4l 463§ anab ethe frereggipn £ h ﬁ@%ﬁw I vmth
Al exaFl uor 4B&tagliBEQ P NeCAL i On experiments were carried out using the
300-19 lines transfect ed with 25 nouse or rat FG--R4 receptors. The results
show that the anti-FGFR4 antagoni st anti body 40-12 is capabl e of

di ssoci at i ngFidifte AEH6FthEpiddniid pRE4621 andBiHE Ehe bxpraésiy 8f RFGRR4LHistage
sane effectiveness as in the human system In fact, the I C50 val ues are
3500, 4110 alRFQPNondtki, i.e. 23,27 and 26 nM for the human, nurine or
rat FG-2pd-G-- R4 conpl exes, respecti vely (Fig. 13A, 138 and 13C,
respectively 30 This ility to |ndtorode FG-- R4, was ified. b

ELI SA. The aktﬂ“&ﬁcﬂr Map Qgth& Riasmig 44338 pnabinarae - sxeression: "\r/ﬁ%#%'g?:@fy R4
(Fig. 12). ThegenceSHG M NodMg)ate that the anti-FGR4 antibody 40-12 may be
used in pharmacol ogi cal nodels on rodents (at least mice and rats) and that
the results obtained should be predictive of the effectiveness in hunmans.
Simlarly, sFiflires: Mdp bEtheQihsia pX1213antenbpitichedsipresednf SfHRGHRIES (& 31,
33 and 36_show that these antibodies recognize both human FGF-R4 and nuri ne
FGF- R4 (32bl 8earense S BlPe*®: Kinetic paraneters for binding of the
anti-FGFR4 anti bodies 8, 31, 33 and 36, neasured by Surface Plasnon

Resonance (Bl.Acore 300 ‘% on h- FGFR4- H st ag .on mE@EFM- Hi st ag % l\{ﬂ 1)
Koff (e) KD FigurRdh ELIGA plates are¢qated mthmgmun@fb gegeriaR hBe AbYH a0,
3.27x1046 1. HXAMPFEFRGaHRodies 40-12 and 64-12 to recognize these various FGF-Rs is
measured by ELISA assay. Clone 40-12 (black histogram) is specific for FGF-R4.
30 Clone 64-12 (grey histogram) recognizes, in addition, FGF-R3 very weakly.

Figures 8A and 8B: The active antagonist antibody 40-12 and its inactive control
84-12 have no effect per se on basal angiogenesis. On the other hand, at the dose
of 30 pg/ml (approximately 200 nM), the anti-FGFR4 monoclonal antibody 40-12 is



1.15x104 Clone 31 6.48x105 9.80x104 1.52x10-9 9. 14x105 1.80x104 1.97x104

Cl one 33 8.05x105 6.17x104 7.71x1015 1.01x106 7.04x104 6.92x101 Cl one 36
2.44x106 6.31x104 2.62x109 3.30x105 7.52x104 2.28x104 10 Exanple 10:

Det ermi nati on of the epitope recognized by the anti-FG--R4 antibodies A
Det er mi nati on of the e |top recogni zed by the anti-FG-R4 anti body 40-12 15
A screen was WaRPIXE042R4 i n order to deB&rmine the specPCTFRRANIIIF1843 FGFR4

recogni zed by the anti body 40-12, by ELI SA assay. Through the use of a
del eted form of the D1.domain of FGF-R4, in ELISA it was established that
the anti body caRRbIq of nhikiing the FGlra-dusrd angipgenesisf U WEC rells pahgreagther o)

20 A second oGRS ariEy @13 Bihobtipdble Sdoby @R saySi ng, as capture
antigen, the _constructs contai anJ% ei t he domai n SABVA4794 or the

D2 domai n ( SKEYA4R88ledopith e A8xafdneiithas AgVisiqarspler pf bw@nmeim B4 n,

as descri bedekpreERed ) 0219 %Ilé?@%ﬂérrﬁstaﬁﬂahgeﬂmWeWcér%é ramsbaareﬁ by
enzyne- | |gked I ates (VAR Scientif desboro, NJ 3/
. 2 (black histograms) or by the anti-FGFR4 antlbody 40 12 ark grey
40-12 was®suM8
histograms), whereas the control antibody 64-12 is not capable of doing so (light

grey histograms) (Fig. 8B).

Figure 8C and 8D: Effect of the anti-FGFR4 antibodies derived from clones 8, 31,

10 33 and 36, at 10 pg/ml, on the in vitro angiogenesis induced by 3 ng/ml of FGF-2.
Ciones 8 (Fig. 8C) and 31, 33 and 36 (Fig. 8D) inhibit the FGF-2-induced
angiogenesis of HUVEC cells.

Figures 9A and 9B: Hep3b human hepatocarcinoma cells are stimulated with

15 FGF19 at 30 ng/ml. This stimulation induces FGF-R4-specific cell signalling,
resulting in synthesis of the cFos and JunB proteins and in the phosphorylation of
Erk1/2, observed by Western blotting (Fig. 9A}. Each band is then quantified. This
quantification is represented in the form of a histogram (Fig. 9B). The antibody 40-12
at 100 pg/ml completely inhibits the induction of the FGF-R4-specific cell signalling,

20 whereas the control antibody has no effect. Specifically, the antibody 40-12
completely blocks the synthesis of JunB and of cFos and alsc the phosphorylation of
Erk1/2 induced by FGF19 after a stimulation of 3 h.

Figure 9C: The inhibitory effect of the anti-FGFR4 antibody 40-12 on the

25  phosphorylation of Erk1/2 induced in the Hep3b cells by FGF-19 (30 ng/ml) is
confirmed by means of the anti-phosphoERk1/2 ELISA. The antibody 40-12 is also
capable of inhibiting the phosphorylation of Erk1/2 in Hep3b cells stimulated with
FGF-2 (1 ng/ml) or with serum (FCS) at 10%.

30 Figure 9D: Percentage inhibition of Erk1/2 phosphorylation induced by FGF-19
(30 ng/ml) obtained by ELISA on Hep3b cells using the antibodies derived from
clones 8, 31, 33 and 36.

Figures 10A and 10B: The proliferation of Hep3b cells can be stimulated by adding
35  serum (Fig. 10A) or FGF19 (Fig. 10B). The inductin with serum is partially inhibited



25 added and then detection was carried out using the peroxi dase-conjugated
anti- nouse 1gG rabbit antibody (Sigma; ref. A9044-dilution to 1:50 000).
The revealing was carried out with the TMB-H202 substrate (Interchim ref
UP664780) and the optical density (OD) neasurenments were carried out at 450
nm Table 5 S{ggmar S the results obtained: 5 Table 5: Measurenent of the
bi ndi ng of t MEOA%P98430410-12 to the varPous subdormi ns PHT/FRZ0UOGISAR n
studi ed D1 SABVA4794 D2 SABVA4796 D3 SABVA4799 D1-D3 FGFR4 -Fc Signal

(0.D., 450 nBﬂ 0 0.105 3.000 The anti-FG-R4 anti body
therefore reld4hf Iﬂ?‘ﬂo 49/t wheseas,the eairel angbodyohasy 19 GﬁP%KF'Qhe

FGFR4 prot ei r10AFurrtehprdmyra;ont lhéudigzﬁ%éaF1Br|§tc%H’blé18I?aélbﬁk%6 witd ho E@ﬁnl §f not

recogni zed b tib 40-12 stern blotting anal ysis ereb

i ndi cati ng t%ﬁﬁ r'}gjl%}‘e%"t&’@ ¥ Pzl5 sherpasyatbe fEerpqsﬁethchﬂ%rﬁh?W'Wy P?GPPM is
of confor mat capatle bi/dsing 46 Bg.Deteyr m nation of the epitope recognized by the
anti-FGFR4 antibodies 8, 31, 33, 36. A screen was carried out in order to

determ ne“the specific domain of FG-FR4 recogni zed by the antibodies 8, 31,

33 and 36, br.dﬂrbasﬁnaswmpsrme arfisF GrRRe lérnﬁ‘bt?c@ @mﬂzg@%apéme d?QE&&cEr&bCEr%
cont ai ni ng e|th r the D2 and D3 domai ns

hFGFR4- Hi st ade ?R'B?W‘{mﬂ”m@ﬂjnl @%\BTGMGWHW@O Muaf@b'aﬁs iteBAURAa S

bound to | mmahgibgénesiz yire- RipA Z%BHQSts(é/W&nﬁéllﬁG&élflh GHIEH: trasSRAARS RRYE0
NJ). Culture surger nah.'aetnﬁ@from EK293 cel|s transient|y transfected with

pl asni ds whi ENPFERSIRY G aptgandn ths inpHin-RiReueioR B eglisof the pancreaticdsiets wer e

subsequend | y (Rahéden2D. Nuﬁsrbhelig85€befﬂ1m2ﬂ\@sTﬁi§rT'ﬁﬂlg@h‘tfsu&ﬁﬂ&sbaedunng
per oxi dase-co at e&ﬁy ti- hu n 1 gG rabbit anti body (DakoCytomation, ref.
P0214-di | ut | SHJb{@"!P & mevhe the\Rencress URde 1ler wsak%gﬁ lifgyi Withouh aPravent-p0 2

substrate (| sffestchorie of te bﬁ%ﬁ%le&@pﬁ’é&@m@%é qﬁéntfééﬁ?thérv progfdss, dL#]nng

measurenents. were carried out at 450 nm bel ow summar| zes
resul ts obt alifefiextag weeks:dewards the, formation of angiogenic islets associated with

activation of the vasculature and then towards the development of small tumours of
15 adenoma type. A few weeks later, some adenomas develop, so as to form invasive
carcinomas (Fig.11A).
These Rip1-Tag2 mice are treated subcutaneously once a week, between weeks 10
and 13, at the dose of 25 mg/kg, with the antibody 40-12 or with the control
antibody. After 13 weeks, the mice are sacrificed. The tumour volume and also the
20 number of tumours per pancreas and the vascular density are determined. The
treatment with the anti-FGFR4 antibody 40-12 makes it possible to significantly
reduce the tumour volume by 55%, whereas the control antibody shows no effect
(Fig. 11B). The antibody 40-12 also makes it possible to reduce by 34% the number
of tumours per pancreas, compared with the control (Fig. 11C). This reduction in
25  tumour volume is accompanied by a reduction in the vascular density, whether in
terms of the number of small, medium or large vessels (Fig. 11D).

Figure 12: The ability of the antibodies 40-12 and 64-12 to recognize the complete
extracellular domain of human or murine FGF-R4, and also the extracellular domain

30  of FGF-R4 deleted of its D1 domain, is measured by ELISA. Clone 40-12 is capable
of binding equally with the 3 FGF-R4 constructs, whereas clone 64-12 recognizes
the murine form of FGF-R4 less well.

Figures 13A to 13C: The antagonistic effect of the anti-FGFR4 antibody clone 40-12



hFGFR4( D2, 03)-H stag Clone 8 3.898 3.860 Cone 31 3.859 3.741 O one 33
3.752 3.621 Cone 36 3.751 3.616 The antibodies 8, 31, 33 and 36 therefore
recogni ze the D2-D3 donain of the extracellular portion of the FG-R4
protein. Table 7: Sequences used, obtained and deduced Nucleotide

sequences Protei uences Antibody 40-12 VH + CH SEQ ID No. 1 SEQ | D No.
2 VL +CL SEQ?’\@Z&&.S’%@“%E’Q IDNo. 4 VH SB® ID No. 5 SEQ |P|§T#\EB2Q99{A5?§EQ I D

No. 7 SEQ ID No. 8 CDR VH
on FGF2/FGF-R4 binding is measured by means of competition binding experiments
with FGF2 labelled with an AlexaFluor® 488 nm. Clone 40-12 is capable of blocking
the binding of human (Fig. 13A), murine (Fig. 13B) and rat (Fig. 13C) FGF2 on
murine 300-19 cells transfected with cDNA encoding the human, murine or rat forms
5  of the FGF-R4 receptor, with the same effectiveness (3500, 4110 and 3840 ng/ml,
i.e. 23, 27 and 26-nM for the human, murine or rat complexes, respectively).

Figure 14A: Map of the plasmid pXL4794 enabling the expression of hNFGFR4_D1:

Fe.
10
Figure 14B: Amino acid sequence of the hFGFR4_D1: Fc¢ protein secreted in the
HEK293 line transfected with the plasmid pXL4794.
Figure 15A: Map of the plasmid pXL4796 enabling the expression of hNFGFR4_D2:
15  Fc.

Figure 16B: Amino acid sequence of the hFGFR4_D2: F¢ protein secreted in the
HEK293 line transfected with the plasmid pXL4796.

20  Figure 16A: Map of the plasmid pXL4799 enabling the expression of hFGFR4_D3:
Fc.

Figure 16B: Amino acid sequence of the hFGFR4_D3: Fc protein secreted in the
HEK293 line transfected with the plasmid pXL4799.

25
EXAMPLES:

Example 1: Demonstration of the role of FGF-R4 in the control of angiogenesis

In order to demonstrate the role of FGF-R4 in the control of angiogenesis, in vitro
30  angiogenesis experiments were carried out with human endothelial cells of HUVEC

type stimulated with several FGFs: FGF2, a ligand which activates most of the FGF

receptors; FGF19, a ligand which specifically activates FGF-R4; and FGF4, a ligand

which does not activate FGF-R4.

To do this, gels were prepared by distributing, into each well of a chamberslide



SEQ ID No. 9; 10; 11 CODR VL SEQ ID No. 12; 13; 14 Antibody 64-12 VIl + CH
SEQ ID No. 15 SEQID No. 16 VL + CL SEQ ID No. 17 SEQ ID No. 18 VH SEQ ID
No. 19 SEQID No. 20 VL SEQ ID No. 21 SEQID No. 22 CODR VH SEQ ID No. 23;

24; 25 CDR VL SEQ ID No. 26; 27; 26 Humani zed sequences Light chain 1
.2 EQ 1D No. 30
SEQ 1D No %\Iéz 10/004204 31 PCT/FR2009/051343

(Biocoat Cellware collagen, type I, 8-well culture slides: Becton dickinson 354630),
160 pl of matrigel diluted to 1/6 (Growth factor reduced Matrigel: Becton dickinson
356230) in collagen (rat Tail collagen, type I: Becton dickinson 354236). The gels are
maintained at 37°C for 1 hour so as to enable them to polymerize. Next, the human
5 vein endothelial cells (HUVEC ref: C-12200 - Promocell) were seeded at
15x10° cellsiwell in 400 ! of EBM medium (Clonetics C3121) + 2% FBS + 10 pg/mi
of hEGF. This protocol can be adapted to 96-well plates: 60 i per well of 96-well
plates (Biocoat collagenl cellware, Becton Dickinson 354407). The matrix is
prepared by mixing 1/3 of matrigel, 1 mg/ml final concentration of collagen, NaOH
10 (0.026x the volume of coltagen in pl), 1x PBS, the volume then being adjusted with
water. The endothelial cells are stimulated with 1 ng/ml of FGF2 (R&D, 133-FB-025)
or 10 ng/ml of FGF4 (R&D, 235-F4-025) or of FGF19 (R&D, 969-FG-025) for 24 h at
37°C in the presence of 5% CO,. After 24 hours, the length of the network of
microtubules formed is measured using a computer-assisted image analysis system
15 (Imagenia Biocom, Courtaboeuf, France) and the total length of the pseudotubuies in
each well is determined. The mean of the total length of the microcapillary network is
calculated in um for each condition corresponding to the mean of 6 replicates.
The stimulation with FGF2 or FGF19 enables the induction of the formation of new
tubules, whereas FGF4 has no effect (Fig. 1A). These results show that the specific
20  activation of FGF-R4 makes it possible to induce the formation of neovessels and
therefore to conclude that FGF-R4 controls angiogenesis in vitro.

The in vivo correlation with the in vitro data was obtained using the model of
angiogenesis induction in vivo in cellulose implants in mice. This model is an
25 adaptation of the model described by Andrade and al. (Microvascular Research,
1997, 54, 253-61).
The animals, inbred white BALB/c J mice, are anaesthetized with a xylazine
(Rompun®, 10mg/kg)/ketamine (Imalgene 1000, 100 mg/kg) mixture given
intraperitoneally. The back of the animal is shaved and disinfected with
30 Hexomedine®. A pocket of air is created subcutaneously on the back of the mouse
by injection of 5 ml of sterile air. An incision of approximately 2 cm is made on the
upper back of the animal in order to introduce a sterile cellulose implant (disc 1 cmin
diameter, 2 mm thick, Cellspon® ref 0501) impregnated with 50 pl of sterile solution
containing the protein or the product to be tested. The incision is then sutured and



Light chain 2 SEQ 1D No. 31 SEQ I'D No. 32 Heavy chain 1 SEQ ID No. 33 SEQ

I D No. 34 Heavy chain 2 SEQ ID No. 35 SEQ ID No. 36 Heavy chain 3 SEQ ID
No. 37 SEQ ID No. 38 Constructs hFGFR4-Histag SEQ ID No. 39 SEQ ID No. 40
hFGFR4- Streptag SEQ ID No. 68 SEQ ID No. 69 hFGFR4(D2D3) - Hi st ag SEQ |[S) go
41 SEQ I D No, 42 nEGER4-Hi stag SEQ ID No. 43 SEQ I D No. 44 hFGFRL-Fc SEQ I D
No. 45 SEQ | WRA010804204-R>_ Fc SEQ I D N82 47 SEQ | D No. PEF/FR§O/054B43 | D

No. 49
cleaned with Hexomedine®. During the days following the implantation of the
implant, the mice received, in the implant, the protein or the product by means of an
injection through the skin (50 plfimplant/day) under gas anaesthesia (5% isoflurane
(Aerrane®, Baxter)).

5  Seven days after the implantation of the sponge, the mice are sacrificed by means of
a lethal dose of sodium pentobarbital (CEVA santé animale), administered
intraperitoneally. The skin is then cut, approximately 1 ¢m around the sponge,
avoiding the scar, in order to free the skin and the sponge. The sponge is then cut up
into several pieces and placed in a Ribolyser® tube containing 1 ml of lysis buffer

10 (Cell Death Detection ELISA, Roche). The tubes are shaken 4 consecutive times, for
20 sec, force 4, in a cell homogenizer (FastPrep® FP 120). The tubes are then
centrifuged for 10 min at 2000 g at 20°C and the supernatants are frozen at -20°C
while awaiting the haemoglobin assay.

On the day of the assay, the tubes are again centrifuged after thawing, and the

15 haemoglobin concentration is measured with the Drabkin reagent (Sigma, volume for
volume) by reading on a spectrophotometer at 405 nm against a standard range of
bovine haemogiobin (Sigma). The haemogiobin concentration in each sample is
expressed in mg/ml according to the polynomial regression performed on the basis
of the standard range. The results are expressed in mean value (+ sem) for each

20  group. The differences between the groups are tested with an ANOVA followed by a
Dunnett’s test on the square root of the values.

In this model, FGF19 at 50 ng per site and 5 re-injections is capable of significantly
inducing colonization of the sponge by newly formed mature vessels, with the same
effectiveness as FGF2 at 5 ng per site. The presence of functional blood vessels in

25 the sponge is demonstrated by the presence of haemoglobin (Fig. 1B). These results
show that the specific activation of FGF-R4 enables the recruitment of functional
blood vessels, indicating that FGF-R4 also controls angiogenesis in vivo.

Example 2: Description of the FGFR proteins used as immunogen and antigen
30 FGFR growth factor receptors, and in particular the extracellular domains of FGF-R1,

FGF-R2, FGF-R3, FGF-R4, are fused to a tag (Histag) or to the immunoglobulin Fc

domain.

The cDNA encoding the extracellular domain of human FGF-R4 corresponds to the

protein described in SwissProt FGF-R4_HUMAN position 1-365 with the L136P



SEQ I D No. 50 Primersequencesfor establishingclonalline (Exanple 4) SEQID
No. 51; 52; 53; 54; 55; 56; 58 SEQ ID No. 61; 62 FG-R4transnenbrane domain
SEQ I D No. 59; 60 Primer oligonucleotides Table 1 SEQ ID No. 63; 64; 65;

66; 67 Epitope in D2 domain SEQ ID No. 70 Antibody clone 8 Wole |ight

ol o heavy WGBS \o. 76 Sto DB, 77 teavy cRAHFRENIHIAD No.
78; 79; 80
mutation. It was cloned into the eukaryotic expression vector pXL4614 represented
in Figure 2, in order to express a protein containing a Histag in the C-terminal
position in the extracellular domain.
The proteins named hFGFR4-Histag, of sequence SEQ ID No. 40, were produced by
5 transient transfection in the HEK293 EBNA line {Invitrogen) using the plasmid
pXL4614 and the helper plasmids pXL4544 and pXL4551 which enable the
expression of two N-glycan glycosylation enzymes, i.e. a-2,3-sialyltransferase and
B-1,4-galactosyltransferase, as described in application WO2008/065543.

10 The hFGFR4-Histag protein expressed in the HEK293 EBNA cell culture supernatant
was purified by chromatography on an Ni-chelating sepharose column (Amersham
Biosciences; ref. 17-0575-01), elution being carried out in an imidazole buffer, and
then formulated in PBS buffer (Invitrogen; ref. 14190-094). The analysis of the
monosaccharide composition and the quantification of the sialic acids of the

15 N-glycans, as described by Saddic and af. 2002. (Methods Mol. Biol. 194:23-36 and
Anumula and al. 1998. Glycobiology 8:685-694), made it possible to demonstrate
that the protein was very highly sialylated (91%). Consequently, the protein had all
the characteristics for having sufficient pharmacokinetic properties.

In a comparable manner, the hFGFR4-Streptag protein (SEQ ID No. 69) was purified

20 by chromatography on a Strep-Tactin Superfiow column (IBA; ref. 2-1208), elution
being carried out in a desthiobiotin buffer, and then formulated in PBS buffer.

The hFGFR4(D2,D3)-Histag protein corresponds to the sequence SEQ ID No. 42.

The cDNA was cloned into the eukaryotic expression plasmid pXL4615 represented
25 in Figure 3, and the protein was produced and purified under conditions comparable

to the hFGFR4-Histag protein.

The cDNA encoding the mFGFR4-Histag protein (SEQ ID No. 43) was cloned into

the eukaryotic expression plasmid pXL4621 represented in Figure 4, and the protein

was produced and purified under conditions comparable to the hFGFR4-Histag
30  protein.

The hFGFR1-Fc protein (SEQ ID No. 46) contains the extracellular domain of human
FGF-R1 llic fused, in the C-terminal position, to the Fc domain of human IgG1. The
cDNA was cloned into the eukaryotic expression plasmid pXL4728 represented in



Antibody clone 31 Wwole light chain Light chain COR SEQ ID No. 81 SEQ ID
No. 82 SEQ ID No. 83; 84; 85 Whol e heavy chain Heavy chain CDR SEQ I D No.
86 SEQ ID No. 87 SEQ ID No. 88; 89; 90 Antibody clone 33 Wiole |light chain
Light chain COR SEQ ID No. 91 SEQ ID No. 92 SEQ I D No. 93; 94; 95 Whole

heavy chain v, CDR SEQ I'D No. 96 SEQ ID No. 97 SEQ ID No. 98; 99;
100 Anti bodyﬁécﬁ@é@’@"%ﬂ)l e light chain3 ght chain CDR R20094051843 SEQ

I D No. 102 SEQ D No. 103; 104; 105 Whol e heavy chai n Heavy chai n CDR SEQ I D

No. 106 SE No. 107 Q D No.108;109; 110 Subdonains of th
extracel | uIQa %?t?oﬁ"%ﬁEﬁF@-ﬁef@” WaRs goqused handss mmswomwble to the

f GFGRA_DL1: : FhFEFR4-HIstdg. pictdin and then purified by chromatography on a protein G
Sepharose affinity column (Amersham Biosciences), elution being carried out in 100
mM glycine/HCI buffer, pH 2.7, and then formulated in PBS buffer.

5 The hFGFR2-Fc protein, of sequence SEQ ID No. 48, contains the extracellular
domain of human FGF-R2 llic fused, in the C-terminal position, to the Fc domain of
human IgG1. The cDNA was cloned into the eukaryotic expression plasmid pXL4327
represented in Figure 6, and the protein was produced and then purified under
conditions comparable to the hHFGFR1-Fc protein.

10 The hFGFR3-Fc protein is a protein which fuses the extracellular domain of human
FGF-R3 llic to the Fc domain of human IgG1, and was obtained from R&D Systems
(ref: 760-FR).
The hFGFR4-Fc protein is a protein which fuses the extracellular domain of human
FGF-R4 to the Fc domain of human IgG1, and was obtained from R&D Systems
15 (ref. 685-FR).

Various subdomains of the extracellular portion of the hFGFR4 protein were fused to
the Fc domain of human IgG1. The D1 subdomain is contained in the construct
SABVA4794 (SEQ ID No. 112 and Figs 14A and 14B). The D2 subdomain is

20 contained in the construct SABVA4796 (SEQ iD No. 114 and Figs 15A and 15B).
The D3 subdomain is contained in the construct SABVA4798 (SEQ ID No. 116 and
Figs 16A and 16B). These three subdomains extend respectively from positions 1 to
179 for SABVA4794, 1 to 32 plus 145 to 242 for SABVA4796, and 1 to 32 plus 228
to 360 for SABVA4799 (positions described in SwissProt FGF-R4_HUMAN). These

25 were produced using the plasmids pXL4794 (coding sequence SEQ ID No. 111),
pXL4796 (coding sequence SEQ ID No. 113) and pXL4799 (coding sequence SEQ
ID No. 115) under conditions comparable to the FGFR1-Fc protein.

Example 3: Generation and screening of anti-FGF-R4 monoclonal antibodies
30
A — Antibodies obtained by immunization

The monoclonal antibodies were obtained by immunization with the hFGFR4-Histag
immunogen in five BALB/cJ mice (Charles River), 6 to 8 weeks old, each immunized
with a total of 24 pg of hFGFR4-Histag by the RIMMS method described by Kilpatrick



SEQ ID No. 112 fGFGR4_D2::Fc SEQ ID No. 113 SEQ ID No. 114 fG-GR4_D3:: Fc
SEQ ID No. 115 SEQ ID No. 116 Humanl gGlconstant regi on sequence SEQ ID No.
117 dains FG-R4 receptor antagonist, characterized in that it is an
anti body that specifically binds to FG--R4. Antagonist according to Caim

1, characteri i It binds to the_D2-D3 domain of, the FG--R4
receptor. Ant"ﬁ@g’&ﬁ@bgg‘ﬁ‘& ng to either %1'5 Clains 1 and f,CTé'g%?Qﬂ?f@"?’ﬂéd I n
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respect to tﬁ'QQF -@ggﬂeﬂgﬁ?wa d{gleﬁaﬁgh Y e Teg|pR a@@quPbgﬁﬁ?f'@QSBhance
(Bi acore) teQoriafsti™-HY Hestddrieaclohinly Kit(Steposil Secromgist; ref o8eomne of the
preceding clains, characterized in that it is active both agai nst human

FGF- R4 and agai nst murine FG--R4. Antagoni st according to one of the
precedi ng cl Jwesdjays bfteeibedinarig@ction, theahicetwers sasrifiedd bhe the [gmeh ceaes wees at

e, °ns TR RERES g G a8l oAby L Gl W 0
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Bcenes. SLQTBPRIS e85 BRERAS L S ha PRI B o
one of the pastigsh. The Daptur® antidedy was BbUAEED infimtibAl énzyhfe-Inkad phitéd PAUR Of
sequence haySRENUE | BastovsisbiEnt Nl T nYECEE At SHEPTERs Werer 1
81, 91 or 10%ubskQueritiyt added sindathenr gétagtichowas ecapiied lvat RIsRREHeN feiidiass-
compri sel® ¢ neonipBEarime e oarinedl seerh Rga: Bralbet-aluss bidtbony, 1,
and 77; or 8Thanmkv8alingowaR2 camddOdut aithlfie amMB-HY02 substrate 1{inte/yhingeef St
151 nduces | nHPBEA T B o reBRTER et A A4 P € i GerEr AP0
12. Ant agoni Amoagcihedd4ag hlridomasotesteal 120ewgreepsuitivegby ELISA  asshpvamt gl zed
to any one off RETSHERAN HYGEn oL 20 REPASE bFbras ey PoTpALLe

i nhi bi ti2h ohFGERAHc dimkel prote.i f erati on. 14. Antagoni st according to any
one of the preceding clains, characterized in that its affinity for FG--R4

is 10 times greater than its affinity for the other FG- 25receptors. 15.
Ant agoni st aAcsecondarytstresny was eatiedChat i ofder Go selezh @ndciher FGEdR4-spddfiet 1t

I's a humani ZS&ib%%}ésPBQ ¥tisa assay using as capture antigen the hFGFR4-Streptag protein,
and then with the hFGFR1-Fc, hFGFR2-Fc and hFGFR3-Fc proteins described in

25 Example 2. The capture antigen was bound to Immulon-4 enzyme-linked plates
(VWR Scientific Inc. Swedesboro, NJ). The hybridoma cuiture supematants were
subsequently added and then detection was carried out using the peroxidase-
conjugated anti-mouse IgG rabbit antibody (Sigma; ref. A9044-dilution to 1:50 000).

The revealing was carried out with the TMB-H202 substrate (Interchim; ref

30  UP664780) and the measurements were carried out with the plate reader at 450 nm.
Among the 129 hybridomas that tested positive by ELISA assay with the antigen,

84 hybridomas were positive with hFGFR4-Streptag and had no affinity for either
hFGFR1-Fc, hFGFR2-Fc or hFGFR3-Fc. 39 hybridomas were conserved, as a
function of their growth and their morphology. Their isotype was determined using



3016. Antagoni st according to any one of Clains 1 to 7, characterized in
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char a;:_t gr ijzedlohed toyalimitihg GHOWGH. S@sing ke thiHﬁldidnfé fc%lslgsi @glgurgg i fl\i/lg? %&g&ﬁ?ﬁial of
an antibody agcordjing to any one 0 ai ns Q : - od o
treating a caﬁﬁﬁ ?h%%aﬁs’ﬁgts&"r'%& (FhNgbué{‘fasi Jeterqiingd after efctighrhinePBNAGn,
g 8223 he ogﬁt i le_l]*sing e Bligetek kit Qiagaa.Cref HR0ER)1 gr_oamtioﬁr%ﬁmﬁﬂﬁ?étmlagf thé ggﬂADr
corrp-ri si ng ahg;ﬁ;@gﬂ&ﬁﬁ%&%@?ﬁ&e '@a?ﬁcéreohgg‘%ﬁ l%E:I @glngﬁﬁe‘%gﬁﬁgm rRyerse )
e e pen R I 00 0 crbl bl o
0 e sequences, . , 6, 8, .9, 1, , , L , : :
36, 38, 572 a'TE?ﬁf'GPE& ?E?h%GP'&%'?Q'TQPth@,mQBt?P Riwsiog polygapragey (Fiizymss; refo,
92, 93, 94, 9%309%], theSprifiérs a4 thel @mpérBittire LORdItidMY deddbed liAOTaIe P10rhe 30.

Pol ynucl eoti de characterized in th It has a, sequence having at | east 80%
dent1 Ly vi ¢ AMBIE, TSy HEnE ceprtatiag g goraNsaions 1ot Vbl (vAnapg region ahhes,
or 37, 1071, hdéyy &in Sﬁ)do‘allL QGriatie Fegion bPthe Rght cR@i]?IQ.GI‘@ Wit czlgr%‘d igfo?)ge
conpri si a i c acid according to either one of Cains an 0.
1532. Ho cB&Fﬂfin%?ﬁys\’%raﬁ%g%r(??“eaécB?fdib’reﬁﬁ @ng theninsarts of the plasmids
pct f r 2009051 88t3ineeoverSEeqbdided bich MNat HblEsdirRPesduenbyBNELSh vdréibie B&haind
receptor-specific |antda1%ow %t S <1dsg,> ,FR2008- 072 PCT <160> 117 <170> Patentln
version 3.3 Y3§@Dalyse the 5’-3" and 3'-5’ direction on at least 6 plasmids corresponding to
the anti-FGFR4 antibody 40-12 and the anti-FGFR4 antibody 64-12. The analyses of
sequence, contigs and alignments were carried out using the software available on

20 Vector NTI (Invitrogen).

The plasmids containing the consensus sequences encoding the variable regions of
the anti-FGFR4 antibodies were conserved. The plasmid pXL4691 contains the
sequence encoding the VH of sequence SEQ ID No. 5 of the anti-FGFR4 antibody
25 40-12, and the plasmid pXL4693 contains the sequence encoding the VH of
sequence SEQ ID No. 19 of the anti-FGFR4 antibody 64-12, as shown in Table 2
below.
The plasmid pXL4690 contains the nucleotide sequence SEQ ID No. 7 encoding the
VL of sequence SEQ ID No. 8 of the anti-FGFR4 antibody 40-12, and the plasmid
30  pXL4892 contains the nucleotide sequence SEQ ID No. 21 encoding the VL of
sequence SEQ ID No. 22 of the anti-FGFR4 antibody 64-12, as shown in Table 2
below.

Table 2 — Operating conditions and analysis of the reverse transcriptase and PCR



<211> 1389 <212> DNA <213> Mus sp. <220> <221> CDS <222> (1)..(1389) <400>
1 atg aac agg ctt act tcc tca ttg ctg ctg ctg att gtc cct gca tat48 Met Asn

Arg Leu
cag gtt
Thr Leu
ctg act
Cys Ser
att cat
Gn Pro
gac aag
Arg Tyr

Thr Ser Ser Leu Leu Leu Leu Ile Val Pro Ala Tyr 151015 gtc ctg tcc
act ctg aaa gag tct ggc cct ggg ata ttg cag96 Val Leu Ser G n Va

%5 Ser Pro Gy lle Leu G n 202530 ccc tcc ¢ goacc ctc agt
tgt t ER

%OﬂEIOP& 4gg ttt tca ctgB44 Pro Ser A n PHET/ERZD0G51348 Thr
Phe Ser Gy Phe Ser Leu 354045 agc act tct ggt atg ggt gtg agc tgg

cag cct .tca 192 §¥; Thr  Ser Met G Val Ser Trp Ile Arg
Ser @?f’t’E‘?% 'QBPf PR ds Bﬁ'—‘é@%’ 'Qd’&“—éﬁ att tac tgg gat gat
cgc tat240 Ay Leu GQu Trp Leu Ala His Ile Tyr Trp Asp Asp Asp Lys

65707580 aac cca tcc ctg aag agc cgg ctc aca atc tcc aag gat acc

tcc agc288 Asn Pro Ser Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser
859095 aac cag gta ttc ctc aag atc acc agt gtg gac act gca gat act gcc336

Asn G n
aca tac
Tyr Cys
ggc acc
Thr Leu

Val Phe Leu Lys Ile Thr Ser Val Asp Thr Ala Asp Thr Ala 100105110
tac tgt gct cga gat tac tac gct agt agc ttt gac tac tgg384 Thr Tyr
Ala Arg Asp Tyr Tyr Ala Ser Ser Phe Asp Tyr Trp 115120125 ggc caa
act ctc aca gtc tcc tca gcc aaa acg aca ccc cca432 Gy Gn dy Thr
Thr Val Ser Ser Ala Lys Thr Thr Pro Pro



130135140 tct gtc tat cca ctg gcc cct gga tct gct gcc caa act aac tcc
at g480 Ser Val Tyr Pro Leu Ala Pro Ay Ser Ala Ala A n Thr ASn Ser Mt
145150155160 gtg acc ctg gga tgc ctg gtc aag ggc tat ttc cct gag cca gtg
acab528 Val Thr Leu Ay Cys Leu Val Lys Ay Tyr Phe Pro Gu Pro Val Thr
165170175 pctfr2009051343-seql Val Thr Trp Asn Ser Gy Ser Leu Ser Ser Gy
val His Thr MHR2810/094205190 gct gtc cBf cag tct gac cPETIRR2009/053843 agc
agc tca gtg act gtc624 Ala Val Leu Gn Ser Asp Leu Tyr Thr Leu Ser Ser Ser
Val Thr Val 195200205 ccc tcc agc acc tgg ccc agc gag acc gtc acc tgc aac
gtt gcc cac . r Trp Pro Ser-.@u Thy Val Thr Cys Asn Val Al a
H s 210215220 cc&"@'ﬁ%@ﬁ agc| acc aag¥1§ gac aag| aaa att 8#J2ccc agg dat
tgt 720 Pro ARTY reattioaer Thr Lys Val Asp Lys Lys ITe val Pro Arg Asp CysS
22523023524( t tgt aag cct | ata tgt aca gtc ¢ gaa gta tca tct gt[c
ttc768 Ay (A]g%f?'? o Cys Ilag%ﬁ(;s Thr val Pro G UE%QI Ser Ser Val Phe
245250255 atl @ritecs ccc cca aag| S8EQ IBdNp. ga(HQE g ct c| BEQ IBNo. e£{HOt g act
cct816 Ile Phe Pro Pro Lys Prp |.Leu Thr r Pro
260265270 aag gtc acg tgt gtt 8"?@8@?8%@‘3&(: agc %%é?%]a[{‘; %%glégggﬁ)g%%
gt c864 Lys Val Thr Cys val Val] Val Asp Ile Ser Lys6748£)Asp Pro G u Val

275280285 Ca® Bliherd T Bt t Erdt A [ aca gct—cagy
P rﬁel"?@énéﬁéﬁeeﬁ y %MG%EP%SG%@&A?T GA-3

acg912 G n Phe_Ser Trp Phe Val] Asp Asp s Thr Ala G n Thr
290295300 ca&dSERED &’Qg&ﬁag gag| cag ttc aac agc act ttc cgc tca gtc agt
gaa960 3’ Primer-internal to 5-TATGCAAGGCTTACAACCACA-3’
murine hinge (SEQ ID
No. 64)
3’ Primer-internal to 5-CTCATTCCTGTT
murine Ck (SEQ ID No. | GAAGCTCTT GAC-3’
65)
3' Primers—internal to 5'- ACACTCAGCACGGG
murine CA ACAAACTCTTCTC-3
(SEQ ID No. 66 and 5'- ACACTCTGCAGGAG
SEQ ID No. 67) ACAGACTCTTTTC-3
HC PCR:
Temperature 55°C 55°C
Primers SEQ ID No. 83 -SEQ ID SEQ ID No. 63 - SEQ ID No.
No. 64 64
Sequence of the cloned | 9 clones have the same VH | 6 clones have the same VH
PCR products (VH) sequence and a CH1 sequence and a CH1
sequence identical to that of | sequence identical to that of
mCH1- mCHA1
Plasmid containing VH pXL4691 pXL4693
LC PCR:
Temperature 55°C 55°C
Primers SEQID No.63-SEQID SEQ ID No. 63 — SEQ ID No.
No. 65 66 & 67
Sequence of the cloned | 11 clones have the same 6 clones have the same VL
PCR products (VL) VL sequence and a Ck sequence and a CA sequence
sequence identical to mCk | identical to mCA
Plasmid containing VL pXL4690 pXL4692




Gn Pro Arg Au Au Gn Phe Asn Ser Thr Phe Arg Ser val Ser Qu
305310315320 ctt ccc atc atg cac cag gac tgg ctc aat ggc aag gag ttc aaa
tgcl008 Leu Pro Ile Met His G n Asp Trp Leu Asn Ay Lys GQu Phe Lys Cys
325330335 agg gtc aac agt gca gct ttc cct gcc ccc atc gag aaa acc atc

tccl056 Arg er Ala Ala Phe Pro Ala Pro Ile GQu Lys Thr Ile Ser
340345350 aaﬁéﬁ'ﬁ@i“a% aga ccg aag géf cca cag gtg t REHEB2QAY0IS43

cct1104 Lys Thr Lys Gy Arg Pro Lys Ala Pro Gn Val Tyr Thr Ile Pro Pro
355360365 ccc aag gag cag atg gcc aag gat aaa gtc agt ctg acc tgc atg
atall52 PrOLys Qu Gn net Ala Lys Asp Lys Val Ser Leu Thr Cys Met Ile

370375380 acadhgadminb Qicld Sefiehcanal Biaqight bn&ﬁéa@ %r%ﬁs Fe@%nea&sﬁsgaav@@t o{/

1200 Thr P u Asp Ille Thr val_ G u Tr
333390395400/3%6”@?9?'&99 @%&g‘aeﬁf‘ 1£engage 2Rl F&iﬁR"cagﬂm 43-32 ey diffesenica
gat 1248 G n Rhe rintherd uf esebiibndesSusiN otfained dhdFicubb® aMe naReRdTiRTaBRP
405410415 ggc tct tac ttc gtc tac agc aag ctc aat gtg cag aag agc aac
tgg1296 %er Tyr Phe val Tyr Ser Lys Leu Asn val G n Lys Ser Asn Trp

420425430 gag gca gga aat act ttc acc tgc tct gtg tta cat gag ggc ctg

cacl344 Qu a d Phe Thr Cys Ser val Leu Hs Qu Ay Leu HS
435440445 pﬁlpf’r ?f3ﬁ§'1§e pd AG4y124 werg groflyeedyin TH0 é@sks_e)Fh

Pro Gy Lys 4bperhorhdwse Jkﬁhle%teﬁ?éﬂe? 70dys 2 aktF GFRA 3ntibbidies Wers 2Rfity-2

purified on protein G and then dialysed against PBS, fitered sterile, and stored at
10 4°C.

The purified antagonist antibodies have a Kp of 6.5 x 10 M (anti-FGFR4
40-12) and 5.75 x 10® M (anti-FGFR4 64-12).

B — Antibody selected using the phaqge display method

15 The primary screening of monoclonal antibodies obtained by phage display with
hFGFR4-Histag was carried out by ELISA assay using hFGFR4-Histag as capture
antigen. The capture antigen was bound to Immulon-2 enzyme-linked plates (VWR
Scientific Inc. Swedesboro, NJ). The culture supernatants from E. coli infected with
the phages were subsequently added and then detection was carried out using the

20  peroxidase-conjugated anti-M13 mouse antibody (GE Healthcare; ref. 27-9421-01,
dilution to 1:5000). The revealing was carried out with the TMB-H202 substrate
(Interchim; ref UP664780) and the optical density (O.D.) measurements were carried
out at 450 nm.

A secondary screen was carried out in order to select only the FGF-R4-specific

25  antibodies, by ELISA assay using as capture antigen the hFGFR4-Histag protein,
and then with the hFGFR1-Fc, hFGFR2-Fc and hFGFR3-Fc proteins described in
Example 2. The capture antigen was bound to Immulon-2 enzyme-tinked plates
(VWR Scientific Inc. Swedesboro, NJ). The culture supernatants from E. coli infected
with the phages were subsequently added and then detection was carried out using

30 the peroxidase-conjugated anti-M13 mouse antibody (GE Healthcare: ref. 27-9421-
01, dilution to 1:5000). The revealing was carried out with the TMB-H202 substrate
(Interchim; ref UP664780) and the optical density (O.D.) measurements were carried
out at 450 nm.

The FGF-R4-specific clones selected were sequenced and recloned into an
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Hi s
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Leu Lys Gu
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Trp Ile Arg

Leu Leu

Il e val

Pro Ala Tyr 151015 Val

Gy Pro Ay Ile Leu Gn 202530 Pro Ser

Ser Ay
Pro Ser
Lys Arg

Phe Ser

Leu 354045 Ser Thr Ser

Gy Lys 505560 Gy Leu Gu Trp

Tyr

65707580 Asn Pro Ser

Leu

I Tyr Trp Asp As

|!J8§ Z\%P’qf’l“g%ef Lyg Thr 48er Ser 859005 RGT/ERR08UP5I348 Leu

Ser val Asp Thr Ala Thr Ala 100105110 Thr Tyr '(I;Iyr QIhs $Iha

Tyr Ala Ser. Ser Phe Tyr Trp 115120125 Gy G n Ay Thr r

§§F’re§§'P"KP5t°LfP§ "ﬁ*ﬂ?’eﬂ*t{%”ﬁ?&‘}“ f HB§4%Eeells. ser val Tyr Pro Leu

Fr thAé,an Al fastGtep, The r ?hs%{coﬂhlg %%Qﬁéﬁ%ﬁ%ﬁéﬂi of khé a|=|{=ﬂ!>lcao<f1 y
Pro val Thr 165170175 Val Thr Trp As

L . Tyr Phe P
S Gy Sor Ebadsladfbosane Biding St andiibe HesvY oL IGTRNE Hregin b e N
Ser Asp Eﬁtiba'dyl’ ak@@xﬁ@fte@%onﬁﬂfe @@égeﬂkﬂ b&%stﬁaﬁﬁpgg@ﬁ'ﬁseﬁgd 386 apelgalhr
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pctfr 200985 1 SXBISSEGP &%@a@a&r&,c%,sdq_wtrpp@ ofpeykagyotic antiady\signapy o
G u val ser Sequdfie diiteupbliedh0dhe constant region of a human IgG1 heavy chain. In a

second step, the region containing the bacterial ribosome binding site and the
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val

Ay
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Leu

bacterial signal peptide for the heavy chain is exchanged against an IRES sequence

and a eukaryotic signal sequence. The IgGs are expressed by transient transfection
10 of HEK293 cells. This process is described in detail in T. Jostock et al., Journal of

Immunological Methods 289 (2004) 65-80.

An example of a human IgG1 constant region sequence that can be used in the

present invention is the sequence SEQ {D No. 117.

15 Atertiary screen was carried out on a test for FGF2-induced proliferation of modified
Baf/3 cells, described in Example 4, in order to characterize the inhibition by the anti-
FGFR4 antibodies, using the culture supernatants from HEK293 cells transiently
transfected with the antibody expression vectors. This screen made it possible to
identify the antibodies of clones 8, 31, 33 and 36. The corresponding sequences are

20  described in Table 7.

Example 4: Establishment of the BaF/3 FGF-R4-hMpl murine clonal line and
cell proliferation protocol
25 The extracellular and transmembrane domain of FGF-R4 was cloned, as a
translational fusion with the intraceflular domain of hMpl, into a mutated pEF6/V5-
His A vector in order to obtain the presence, in the 5' position, of the HA tag in front
of the chimeric FGF-R4-hMpl receptor.

30  Construction of the mutated pEF8A
The pEF6/V5-His A vector (Invitrogen, reference V981-20) was improved in order to
integrate the MCS (multi cloning site) associated with the HA tag placed under the
signal peptide of IgGk of pDisplay (Invitrogen, reference V660-20). To do this, the
MCS associated with the HA tag and with its signal peptide were amplified by PCR




Ile Phe Pro Pro Lys Pro Lys Asp val Leu Thr Ile Thr Leu Thr Pro 260265270
Lys val Thr cys val val val Asp Ile ser Lys ASp Asp Pro Qu Val 275280285
G n Phe Ser Trp Phe val Asp Asp val Qu val H's Thr Ala G n Thr 290295300
Gn PrOArg Au Au Gn Phe Asn Ser Thr Phe Arg Ser Val Ser Qu

305310315320 Leu Pro Ile nmet HHS Gn Asp Trp Leu Asn Ay Lys G u Phe Lys
Cys 325330333VR2910(00428% sSer Ala Ala PH Pro Ala Pro ||P& df%2Q<§9£05ﬂr$ﬁ3| l e
Ser 340345350 Lys Thr Lys Gy Arg Pro Lys Ala Pro Gn val Tyr Thr Ile Pro
Pro 355360365 Pro Lys Qu Gn Met Ala Lys Asp s val Ser Leu Thr Cys Met
|1 e 37037538 MRENAES 808 BHIESHQ S@uem‘spsﬁ@emrﬁ? vhiandythe Teyereg ArimMepOofsn

Ay 38539039%3&@%@)@04&@ 58 thakip |tT[)I(_dsslbY§t0°i§§eﬂ_ tHe @)rﬂ ré’étﬁctldn%utyﬁﬁ tHS P
Thr Asp 405410 Ser T Phe Val Ser s Leu Asn_val ys Ser

Asn Trp 420425838tieg andthe ba! JestichRp siHdn Fre %9@8'3@ The PGBufrmrae'w wagg y
2284?5 Z 6613242110> Eedﬁ.gultlhlgﬂe;régmiaznﬂg}ibéﬂ éhzyhﬁés éﬁ%’f‘g cl%ﬁéd kﬂt& t@EEPGNSCFlM Ays
p. <2 1> CDS <222>
(1)..( 705§ Fyg F OBRRTWit e enzymes Fmaily, the first BamHI sﬂe of the MCS was
replaoed with the BerI site by digesting the newly formed vector with the Kpnl and
Spel enzymes and inserting, between these sites, the primers of sequences SEQ ID
No. 53 and SEQ ID No. 54, hybridized to one another and containing the BsrGl
enzyme site. The vector obtained was called: pEF6mut-HA.
10
Construction of the pEF6mut-HA-FGF-R4-hMpl vector
The intracellular domain of Mpl was amplified in a vector pEF6/\/5-His TOPO

(Invitrogen, reference K9610-20) between the sense primer of sequence SEQ 1D No.

55 allowing the insertion of the Sacl digestion site and the reverse primer of
15 sequence SEQ ID No. 56, commonly called revBGH. The PCR fragments generated
were then digested with the Sacl and Not! enzymes.
The extracellular and transmembrane domain of FGF-R4 was amplified using the
pair of primers (sense: sequence SEQ ID No. 57; reverse: sequence SEQ ID No.
58). These primers make it possible to insert the BamHI enzymatic site in the 5'
20 position and the Sacl enzymatic site in the 3' position. The PCR fragment obtained
was then digested with the BamHI and Sacl enzymes.
The amplifications of DNA encoding hMpl and encoding FGF-R4 were then cloned
simultaneously into the pEF6mut-HA vector opened with BamHI-Notl. The resulting
construct was called "pEFS8mut-HA FGF-R4alllc-hMpl2®. This construct was then
25 improved by site-directed mutagenesis in order to change the transmembrane
domain of FGF-R4 (protein sequence SEQ ID No. 59) for the sequence SEQ ID No.
60. To do this, the "QuickChange® Site-directed mutagenesis kit” (Clontech,
reference 200518) was used with the sense primer of sequence SEQ ID No. 61 and
the reverse primer of sequence SEQ iD No. 62. The new chimeric construct obtained
30  was called pEF6mut-HA FGF-R4aillcmut-hMpi2.

Creation of a stable line by transfection of the BaF/3 murine line with the FGF-
Raallicmut-hMpl2 construct:
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ctt tcc tgc agg gcc agt caa agtl44 Vval Thr Pro G
3&5 28J0/004204\ 5 Ser G n Ser 4354045 att agc g&?’ﬁﬁ@@ié"@é& tgg

aaa tca cat gag tct ccal92 Ile Ser Asn Tyr Leu His Trp Tyr Gn
jﬂs €] Ser 505560 &g’g ctt ctc atc aag tat gct tcc cag tcc
0€ FfgRAgilicmirhMpR” | anstryst wag siably Ginfrodidsed; | B Ser

Sﬁictrﬁﬁﬂrat?&'mnt@gﬁetgteﬁoﬁﬁtofgﬁé m-‘fls MHEQ@IIQ%@% g6tajnkh Gvad
0288 Ar% Phe Ser Thr @F%e I1e Leu Ser

U&ae%c@wf& Qg%.tt2q 'ﬂsf"@g%&la:c rgfqra@cecz E-O28hardief agt

aac336 Ser Vakpéariat™oo fd/mi SigmBheidrbycd\RS 140y TR Raf&ctéd ndsBedBa RS

100105110 ag

cgg384 Se?
115120125 gct gat gct gca cca act gta tcc atc ttc cca cca tcc agt gag

“F‘% get fic acg tic ggc tcg ggg aca aaa tig gaa ata aaa
ﬁ?? SPRLYR®r Phe Gy Ser Ay Thr Lys Leu Gu Ile Lys Arg

aAIa Pro Thr Val ser Il e Phe Pro Pro Ser Ser Au Gn
ation protacol with-the BaFf3 FG

&tg aac aac ttc

azgiég152‘;63"2‘3?@5'?@5?421@'3:@%“;%%mﬁwgfﬁfm 3 F fodo
caa528 Pro L{Nedra (nyigogen; "ﬁfal3zﬂ9‘8 O’Ff‘b(&%% '%‘ﬂ?n@ Pfsﬁgg@@gm)gzm??#

10

15

20

25

30

glutamine, 1x MEM non essential amino acid (Gibco, ref 11140-035), 1x MEM
sodium pyruvate (Gibco, ref 11360-039), supplemented with FGF2 at 20 ng/ml (R&D
Systems, ref 234-FSE) and heparin at 3 ng/ml (Sigma, ref H3149). On day one, the
cells are seeded at 0.4x10° cells/ml in complete RPMI 1640 medium supplemented
wuith FGF2 at 20 ng/ml and with heparin at 3 ng/ml. The following day, 50 pl of
BaF/3 FGFR4-hMpl cell suspension in complete RPMI 1640 medium supplemented
with FGF2 at 20 ng/ml and with heparin at 3 ng/ml, at 0.2x10° cells/mi, were
dispensed into 96-well plates (Porvair, ref 2140086), foliowed by 50 p! of hybridoma
supernatant containing the antibody to be tested. The plates were then placed at
37°C, 5% CO, for 24 to 30 h. For reading the cell proliferation, the amount of ATP
was quantified by adding 100 pt of Cell Titer Glo Luminesent Cell Viability Assay
(Promega, ref G7571) and the luminescence was read using a luminometer.

The clones exhibiting, in this test, a signal 50% weaker than that of the complete
RPMI 1640 medium containing the additives FGF2 at 20 ng/ml and heparin at
3 ng/ml were selected.

When the anti-FGFR4 antibodies, specific for FGF-R4, were incubated with the
Baf/3-FGFR4-hMpl cells and with the following additives FGF2 at 20 ng/ml and
heparin at 3 ng/ml, an antagonist effect was observed on cell proliferation. Among
the 39 hybridomas tested, 14 are capable of inhibiting FGF-induced cell proliferation
of Baf/3-FGFR4-hMpl cells in the presence of FGF2.

It was shown by ELISA (Fig. 12) that the anti-FGFR4 antagonist antibodies 40-12
and 64-12 had affinity for the murine protein mFGFR4 and human protein hFGFR4
(D2, D3).



165170175 aat g9c gtc ctg aac agt tgg act gat cag gac agc aaa gac agc
acc576 Asn Ay Val Leu Asn Ser Trp Thr Asp G n Asp Ser Lys Asp Ser Thr
180185190 tac agc atg agc agc acc ctc acg ttg acc aag gac gag tat gaa
cga624 Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Gu Tyr Qu Arg
195200205 cat_aac agc tat acc tgt gag gcc act cac aag aca tca act tca
ccc672 Hi s AWMOSHI0DPA284, Cys Gu Ala #r Hi s Lys Thr S&GT/RR20084051343
210215220 att gtc aag agc ttc aac agg aat gag tgt taa Ile Val Lys Ser
Asn Arg Asn ?u Cys 225230 705 <210> 4 <211> 234 <212> PRT <213> Mus sp.
Page 5 pct 1r3RI¥08183t3saen wasoearmiad et bysPurfase PlesmenoResanance (BWGoG y
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Ser Asn

measured according to the protocol of Canziani et af 2004. Anal. Biochem. 325: 301-

307.

Two antibodies among those having affinity constants of 10® to 10° M and

dissociation rates of 10° to 10° s were selected. The characteristics of these
10  antibodies are described in Table 1 below.

Phe

The reference method used to determine the Ky is Surface Plasmon Resonance
(BlAcore).

Table 1A; Affinity and association/dissociation constants of the purified anti-FGFR4
15 antagonist antibodies 40-12 and 64-12

Anti-FGFR4 kon (M™.s™) Kot (') Kp (M)
40-12 1.94x10° 1.26x10° 6.50x10°
64-12 1.05x10* 6.02x10* 5.75x10°®

Table 1B: Kinetic parameters for binding of the anti-FGFR4 antibodies 8, 31, 33
20  and 36, measured by Surface Plasmon Resonance (BlAcore 3000):

on h-FGFR4-Histag on m-FGFR4-Histag
Kon (M's™) |Koff(s") |KD(M) |Kon(M's")|Koff(s') |KD (M)
Clone8 |8.93x10° 2.92x10°  [3.27x10™ [1.20x10°  [1.36x10% [1.15x107°
Clone 31 |6.48x10° 9.80x10° [1.52x10° |9.14x10° [1.80x10° |1.97x10°
Clone 33 |8.05x10° 6.17x10%  [7.71:10™ [1.01x10°  [7.04x10% |6.92x10°°
Clone 36 [2.44x10° 6.31x10° [2.62x10° [3.30x10° [7.52x10% |[2.28x107

Example 5: Specificity of the anti-FGFR4 antibodies



100105110 Ser Trp Pro Phe Thr Phe Ay Ser Ay Thr Lys Leu Qu Ile Lys Arg
115120125 Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Qu Gn
130135140 Leu Thr Ser Ay Gy Ala Ser val Val cys Phe Leu Asn Asn Phe Tyr
145150155160 Pro Lys Asp Ile Asn val Lys Trp Lys Ile Asp Ay Ser Gu Arg
Gn 165170178NAsn g Val Leu Asn Ser Trp Thr Asp G n Ser L s Asp Ser
Thr 18018519 Ser Ser Thr Lé# Thr Leu Thr ;FBSTAEBZ A051243G u
Arg 195200205 Hi s Asn ser Tyr Thr Cys GQu Ala Thr His Lys Thr Ser Thr Ser
Pro 210215220 Ile Val Lys Ser Phe Asn Arg Asn Qu Cys 225230 <210> 5 <211>
442 <212> DNA <213> nus sp. Page 6 pctfr2009051343-seql <220> <221> CDS

<222> (29).. %@Ecﬁ&ﬂ@tﬁebﬂﬁlﬁeﬁﬁwaﬁt@mﬁﬂﬁr F@EF.JRagat atg aac agg ctt
act tcc tca Met ., Asn Ar eu. g ctg att gtc
cct gca tat thegificg o ﬁ%rb?'ﬂt'bggy it egtablisheddy Eb'tﬁ’ﬁ.@@of'q’"ég ‘tlalthGDP'@tQﬂDh Tyr
Val Leu Ser Ge@cr\b%ld imNExdr@dle L4y 3n 184 S, gﬁgabmiy Qgéa&cént%gy%fb:ﬁ& Gb Gééh ccce
tcc cag agc %q:l:g tbg act Qu Ser dvy n Thr
Leu Ser L 5 i1s3pbservad. (Idis teé‘Pe'E"f‘Entt eleaggganws tﬂé%t theg 9@950%1:40&?( ggt
atg got gtg 2gsoghizes Saly FRE-FRaICdndTh YhdreRré SfediRUorPEF Y. TR antibydy®4-1 5y Val
er capable of binding mainly to FGF-R4, but also weakly to FGF-R3 (Fig. 7).

B — Specificity of the anti-FGFR4 antibodies 8. 31, 33 and 36 for FGF-R4

10 The specificity of each antibody is established by ELISA according to the
following protocol: suspensions of phages displaying, at their surface, the
antibodies in the Fab format are generated by infection of £. coli bacteria. The

capture antigens were bound to Immulon-2 enzyme-linked dishes (VWR Scientific
Inc. Swedesboro, NJ). The phage suspensions were subsequently added and then

15  detection was carried out using the peroxidase-conjugated anti-M13 phage mouse
antibody (GE Heaithcare, ref. 27-9421-01, dilution to 1:5000). The revealing was
carried out with the TMB-H202 substrate (Interchim; ref UP664780) and the optical
density (OD) measurements were carried out at 450 nm. Table 2 summarizes the
results obtained:

20  In this way, the ability of each antibody to bind to each FGF-R is observed. This
experiment clearly shows that the antibodies 8, 31, 33, 36 recognize only FGF-
R4 and are therefore specific for FGF-R4.

Table 2: Specificity of the anti-FGF-R4 antibodies derived from clones 8, 31, 33 and
25 36, established by ELISA (Signal = OD, 450 nm)

h-FGFR4{D2,D3)-histag | h-FGFR1-Fc h-FGFR2-Fc h-FGFR3-F¢

Clone 8 2.55 0.05 0.00 0.00
Clone 31 2.52 0.00 0.00 0.01
Clone 33 2.73 0.00 0.00 -0.01
Clone 36 1.87 -0.01 -0.01 -0.02

Example 6: Antagonistic effect of the antibody 40-12 and of the antibodies
30  derived from clones 8, 31, 33, 36, on angiogenesis (in vitro)



455055 tgg att cgt cag cct tca gga aag ggt ctg gag tgg ctg gca cac att Trp
Ile Arg Gn Pro Ser Gy Lys Ay Leu Qu Trp Leu Ala H's Ile 606570 tac tgg
gat gat gac aag cgc tat aac cca tcc ctg aag agc cgg ctc Tyr Trp Asp AS Asp
Lys Arg Tyr Asn Pro Ser Leu Lys Ser Arg Leu 758085 aca atc tcc aag gat acc

tcc agc aac ta tt tc aag atc acc Thr Ile Ser Lys Asp Thr Ser Ser Asn
G n Val Phe E@%&@ f‘éo hr 9095100 agt 48tg gac act gca éﬁﬁFB%QOW:‘éﬁa tac

tac tgt gct cga gat tac Ser Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr Cys Ala
Arg Asp Tyr 105110115120 tac gct agt agc ttt gac tac tgg ggc caa ggc acc
act ctc aca gtc Tyr Ala Ser Ser Phe Asp Tyr Trp Ay Gn Ay Thr Thr Leu Thr

Val 12513013%n boedertte @e&mm‘aenhew@g«cﬁ aehvifPof B8 aﬁ&JF@FFE’R%oﬁaélSﬁalMJﬁb&dy
<400> 6 Met %@ 1&3 lnHBu Thr ﬁ' Ser gu Leu Leu Leu Ile Val Pro Ala Tyr
151015 Val Lé& ?‘%{3 goyrse-qf huragn epcotaglipl gl apgigaenesisgin vifrp @ngiogergsis
202530 Pro SexpéfimertsrwéreUcarfied Lo Jérﬁg Qtw@rceﬁélestugﬁnatg Mmgh(FG‘ﬁ@r in-ehe
354045 Se Thr Ser n Pro Ser
505560 p tf Pﬁf@@ﬁ%gﬁ‘? %’@'HP‘“&%% L%ﬂi'b%%aﬂpgreppl@g 1:l§a§es|-9f - s p
Asp Asp Lys BongTmr(F@YQ,Ra&aaB;n Pr 0 Ser Leu Lys Ser Arg Leu Thr Ile Ser
Lys Asp Thr Ser Ser 0 ¥8 Phe Leu Lys Ile Thr ser val Asp Thr
Al a Asp Thr fﬁn e actlve antl- FR4 antagonist’ monoclonal antibody 40-12 is
capable of lnhibltlng the FGF2-induced angiogenesis of HUVEC cells, at the dose of
30 pg/ml or 200 nM, whereas the controt antibody 64-12 has no effect. Furthermore,
10  the antibody 40-12 has no effect per se on the basal angiogenesis.
These results indicate that an FGF-R4-specific antagonist antibody is capable of
inhibiting angiogenesis.
As for the antibody 40-12, the anti-FGFR4 antibodies of clones 8, 31, 33 and 36,
derived from the phage display, were evaluated with regard to their ability to inhibit
15 the FGF-2-induced angiogenesis of human endothelial celis of HUVEC type. These
4 antibodies block the in vitro stimulation of angiogenesis obtained with FGF-2, said
antibodies being at the dose of 10 pg/ml (Figs. 8C and 8D).

Example 7: Antagonistic effect of the antibody 40-12 and of the antibodies
20  derived from clones 8, 31, 33 and 36, on human hepatocarcinoma cells (in
vitro)

In order to determine the antitumour effect of the anti-FGFR4 antagonist monoclonal
antibody 40-12, experiments were carried out on Hep3b human hepatocarcinoma

25 cells in which the proliferation and the signalling pathways resulting therein are
dependent on the ligand-receptor pair: FGF19/FGF-R4.

Firstly, the study of the FGF-R4-dependent signalling pathways resulting in the
proliferation of Hep3b cells was undertaken by Western blotting. This cell signalling
30 involves the neosynthesis of the c¢cFos and JunB proteins and also the
phosphorylation of Erk1/2 (Lin and al., J Bio/ Chem., 2007, 14:27277-84). To do this,
5x10° cells are seeded into dishes 35 mm in diameter, in 2 ml of complete medium
(DMEM, 10% FCS, 2 mM glutamine). 24 h later, the cells are subjected to conditions
of deficiency for 24 h in 1.8 ml of serum-free medium. The cells are then stimulated



Thr Tyr Tyr Cys Ala Arg Asp Tyr Tyr Ala ser Ser Phe Asp Tyr Trp 115120125
Gy Gn Ay Thr Thr Leu Thr val Ser Ser 130135 <210> 7 <211> 401 <212> DNA
<213> Mius sp. <220> <221> CDS <222> (18)..(401) <400> 7 tcagggaaag ctcgaag
atg gtt ttc aca cct cag att ctt gga ctt atgbh0 Met Val Phe Thr Pro Gn lle

Leu Gy Leu Met 1510 at ttc tgg att tca gcc tcc aga ggt a act
cag tct9o8 LelVPRO191094204 ser Ala Ser A§ Ay Asp Ile Vzﬂ% If%él‘%%%%:*ﬁ Ser

152025 cca gcc acc ctg tct gtg act cca gga gat aga gtc agt ctt tcc tgcldo
Pro Ala Thr Leu_ser  Val Pro Gy Asp Arg Va S 303540 agg
gcc agt caa d¢ft 3dt W'tﬁg%ooaﬁ' ot 4¢- t@}% E%!%epﬁﬁtega%GEig &ﬁ%eA?r TAME Ser
A n Ser Iltf %?éseﬁt%é a_fYEoﬂ[a{?c:J khth%‘FRﬂaﬁurtﬁdy & rangszmsm%%ﬁbma 4Qat2. ghige t Ct
cca agg c ctc atc aa a C cc ca cc at er 0 Arg
Leu Leu Ile [adigfs fheH reppved. anddhe elld a5 s °'?Q?tw'ﬂb§°‘ifgsc%'hﬁ¥%%{
th c ggt ggc aﬂé d%afot' cae rﬁﬂ\gatgﬁ@ grgg 515 QIZ&ORW bidfet dupplefiemtest withvpgotBhse Ser
y Ser att C c .aagc act
Gox oot (Bt JRlbitrThelotal preseR axiTacti hedcentitiosir M a4+ &g R Ac,
Phe ?y met  Bad tﬁ’@@.%;géﬁ&@wﬁ dnatxésé@ay ﬂﬁ@%ﬁgrﬁﬁ?ﬂ%&e&lﬁﬂqwgﬁéhﬁemnéé C
ctc aca aaa
%gy Th? 832 are then tncubated for 2h at amt%nt te%pe?arturernﬁ 'I%S (f Bg% twreen % m?fk Ser
and then the anti-cFos (Cell Signaling Technology, ref 2250), anti-JunB (Cell
Signaling Technology, ref 3746) and anti-phospsoErk1/2 (Cell Signaling Technology,
10 ref 4377) primary antibodies are added at 111000" and incubated overnight at 4°C
with slow shaking. The membrane is rinsed three times with TBS, 0.05% tween, and
the secondary antibody coupled to HRP is incubated for 4 h at 4°C, diluted to
1/2000" in TBS, 0.05% tween, 5% milk. The Western blotting results are then

quantified using a Chemigenius machine (Syngene). The intensity of the bands

15  obtained with the various antibodies are weighted with the intensity of the bands
obtained with the anti-actin antibody directly coupled to HRP and used at 1/3000"
(Santa Cruz Biotechnology, ref Sc-8432-HRP).

FGF19 at 30 ng/ml induces the synthesis of the JunB and cFos proteins and also the
phosphorylation of Erk1/2 in Hep3b cells. This necsynthesis of protein and the

20  phosphorylation of Erk are completely inhibited by the anti-FGFR4 antibody 40-12 at
100 pg/ml, whereas the control antibody has no inhibitory effect. These effects
observed on the Western blotting membranes (Fig. 9A) are quantified and the
intensities of the bands of each membrane are represented in the form of a graph
(Fig. 9B).

25  Secondly, cell proliferation experiments per se were carried out. 5000 cells are
seeded into a 96-well plate in 100 pl of DMEM medium, containing 10% FCS and
2 mM glutamine. 24 h later, the cells are serum deprived in a serum-free culture
medium for 24 h. The Hep3b cells are then stimulated for 72 h with 100 p! of serum-
free medium supplemented with 10 ng/ml of FGF19 (internal production at Sanofi-

30 . Aventis R&D) or with 10% of serum, in the absence or in the presence of control
antibodies or of anti-FGFR4 antagonist monoclonal antibody 40-12. After 3 days, the
cell proliferation is quantified using the CeliTiter Glo kit (Promega, France).

It emerges from these experiments that serum and FGF19 are capable of stimulating
Hep3b proliferation. The anti-FGFR4 antagonist antibody 40-12 partially inhibits this



110115120 ttg gaa ata aaa cgg40l Leu Gu lle Lys Arg 125

pct fr2009051343-seqgl <210> 8 <211> 128 <212> PRT <213> Mus sp. <400> 8 Met
Val Phe Thr Pro Gn Ile Leu Ay Leu net Leu Phe Trp Ile Ser 151015 Al a Ser
Arg Ay Asp Ile val Leu Thr Gn Ser Pro Ala Thr Leu Ser 202530 Val Thr Pro
Ay Asp Arg Val Ser Leu Ser Cys Arg Ala Ser G n Ser 354045 1le Ser_ Asn Tyr
Leu H's Trp WO 2018/088204 ys Ser H s G u4®er Pro 505560 r(ﬂ"f_%@q_gé[?f"pﬂé Lys
Tyr Ala Ser Gn Ser Ile Ser Ay Ile Pro Ser 65707580 Arg Phe Ser Ay Ser
Gy Ser Ay Thr Asp Phe Ile Leu Ser Phe Asn 859095 Ser Val

Phe Gy Met Fofunpifduesd pegliferation b 0RJig/mb iesaas thse porigh qﬂF'BO%B°%P°bhe

Ay Ser d PRT
Sl Yoy s, g, Wi i o s

<212> PRT <2£9spiately shlockss s> pmil qrption indueed By FGIYS Mg A9R)-LY eA‘F‘@‘jffﬂ/r
Asn Pro Ser lgtbddihastio effect.

5  This demonstrates that the anti-FGFR4 antagonist antibody which is the subject of
the invention can be used as an antitumour therapeutic agent in the context of
FGF19-dependent or FGF-R4-dependent tumours, and that this antibody would be
particularly effective in the treatment of hepatocarcinomas.

10 In order to simplify the study of the effect of the anti-FGFR4 antibodies on Hep3b
cells, an ELISA assay was developed for detecting the phosphorylation of Erk1/2
following the stimulation of these cells with FGF-18 (in correlation with the
experiments described in Example 8), FGF-2 or foetal calf serum.

To do this, 50 000 Hep3b ceils are seeded into 96-well black clear-bottom plates

15 (COSTAR, ref 3603) in 100 pl of DMEM medium containing 10% FCS and 2 mM
glutamine. After 24 h, the cells are subjected to conditions of deficiency for 24 h in
FCS-free DMEM medium containing 2 mM glutamine. The medium is then drawn off
and replaced with 100 pl of deficiency medium preequilibrated at 37°C, containing
FGF or FCS, and also the antibodies evaluated, at the various doses. The cells are

20 incubated for 3 h at 37°C, 5% CO.. The stimulation medium is then drawn off, the
wells are rinsed with PBS at 4°C and the celis are fixed by adding 200 pl of 4% PFA
(paraformaidehyde) in PBS for 15 min at ambient temperature. The PFA is drawn off
and the cells are washed three times with 200 ul of PBS. The antibody labelling for
detecting phospho-Erk1/2 directly on the Hep3b cells begins by saturating the

25 nonspecific sites with 100 ul of saturation buffer {21.25 ml of PBS, 1.25 ml of 10%
non-immune goat serum (Zymed, ref 50-062Z), 75 pl of triton X100} for 2 h. The
saturation buffer is replaced with 50 pl of anti-phosphoErk1/2 primary antibody (Cell
Signaling Technology, ref 4377) diluted to 111 00" in PBS buffer containing 1% BSA
and 0.3% triton X100. The primary antibody is incubated with cells overnight at 4°C.

30 Itis then rinsed off with 3 washes of 200 ul of PBS and revealed using an anti-rabbit
secondary antibody coupled to AlexaFluor 488 (Molecular Probes, ref A11008)
diluted to 1/5000™ in PBS buffer containing 1% BSA and 0.3% triton X100 for 4 h.
The secondary antibody is then rinsed off with 3 washes of 200 pl of PBS, and 100 ul
of PBS is then added to each well. The fluorescence is read over with an EnVision



151015 <210> 11 <211> 9 <212> PRT <213> Mus sp. <400> 11
pctfr2009051343-seql Asp Tyr Tyr Ala Ser Ser Phe Asp Tyr 15 <210> 12 <211>
11 <212> PRT <213> mus sp. <400> 12 Arg Ala Ser Gn Ser Ile ser Asn Tyr

H s 1510 <210> 13 <211> 7 <212> PRT <213> nus sp.

Ser |le ser

Leu

<400> 13 Tyr Ala Ser G n

15 <210> 14 <211> 9 <212> PRT <213> Mius sp. <400> 14 G n.Gn
Ser Asn Ser WO 201¢/0pf04r 15 <210> 154€211> 1395 <212?Q§2&2@Pf@g1ﬁﬂ§ sp.
<220> <221> CDS <222> (1)..(1395)
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2103 Multilabel Reader (Perkin Elmer) using the FITC filter.

This technique makes it possible to confirm that FGF-19 at 30 ng/ml induces the
phosphorylation of Erk1/2 in Hep3b cells and that 40-12 is capable of blocking this
stimulation from doses of 3 pg/ml (Fig. 9C). FGF-2 and the serum are also capable
of inducing the system. In the latter 2 cases, the antibody 40-12 inhibits the effect of
FGF-2 and of the serum at higher doses (30-100 ug/ml; Fig. 9C).

The detection of phospho-Erk1/2 by ELISA also made it possible to show that
anti-FGFR4 antibodies that are active in the in vilro angiogenesis model are also
capable of blocking between 70% and 95% of the phosphorylation of Erk1/2 induced
by FGF-19 at the dose of 3 yg/ml (Fig. 9D).

Advantageously, the antibodies of the present invention have an antagonistic effect
both on the pathological angiogenesis associated with tumour development and on
hepatic tumour growth per se, in particular on a model of hepatocarcinoma.

Example 8: Antagonistic effect of the antibody 40-12 in the murine model of
pancreatic cancer

For this pharmacological model, female Rip1-Tag2 mice (Charles River Laboratory,
France) with a C57BI/6J genetic background are used. Starting from week 9 after
birth, the animals have drinking water supplemented with 5% sucrose. The mice are
treated from week 10 to week 12.5 in an intervention treatment protocol, once a
week with a subcutaneous injection of the anti-FGFR4 antibody 40-12 or the control
antibody, at the dose of 25 mg/kg (Fig. 14A). This protocol is approved by the
“Comité expérimentation Animale (Animal Care and Use Committee)” of Sanofi-
Aventis Recherche. Our zootechnical facilities, the attention given to the animals and
also the treatment protocols are in accordance with the principles laid down by the
European Convention on the protection of vertebrate animals, sacrificed after the
period of treatment or when the tumour burden and/or the side effects render their
withdrawal from the study obligatory.

For measuring the tumour burden, the animals are sacrificed by euthanasia at the
end of the experiment and the tumours are microdissected from freshly excised
pancreases. The tumour volume in mm?’ is measured using a calliper rule, applying
the formula [volume = 0.52 x (width) x (length)] in order to approach the volume of a



agg ctc aat tta gtt ttc ctt gtc ctt att tta aaa ggt Arg Leu Asn Leu Val Phe
Leu val Leu Ile Leu Lys Gy 51015 gat gtg cag ctg gtg gag tct ggg gga ggc
tta gtg cag Asp val Gn Leu Val Qu Ser Ay Ay Ay Leu vVal Gn 20 25 30
cct gga ggg tcc cgg aaa ctc tcc tgt gca gcc tct gga ttc act ttcldd Pro Gy

Gy Ser Arg Lys Leu ser Cys Ala Ala Ser dy Phe Thr Phe 4045 c ttt
gga atg cac V’é@zgiqm‘l‘g@o“cag gct cca gagdBag gga ctgl92 gg%'%ﬁqogﬁg"% net
Hs Trp val Arg Gn Ala Pro Gu Lys Ay Leu 505560 gag tgg gtc gca tac att
agt agt ggc agt agt _acc atc tac, tat gca240 A u Trp val a Tyr lle [ ser
dy ser ser ?ﬁ?e“i”aeTWrt“WFr RP‘&'eGSW‘?T?B‘Qes?’ésgé’aﬁ{aPﬁ?cSY rtélﬁ(fé'ﬁé‘ia&“ﬁ’g-%éﬁe gac
aca gtg aag @gaGmedRtHd iomefs ailcach @fougga gac aat ccc aag aac288 Asp Thr Val

Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Pro Lys Asn, 859095 acc ctg ttc ct
caa atg acc Heft ®fa héﬁﬁc"le@l'c%ag”ﬂ&gs alh Wec vaegdas Wﬁbeﬁh?’h@"f@% e ma%J

Thj[’ tSer Leu Ahabsfiitiz&d Uak$ Rhd panfleasddtard Q16d. Ovtedlt ote@rfighDlin Gauagad!t at
gat tac gac ga

t gat tac tat gct atg gaa384 Tyr Tyr Al a Ar r Asp Tyr
Asp Asp Adp Qmﬂ/?mqkm?“r@'f'bﬁd@d1’159??5'"1’2§qcﬁ%"9t gcy"ba‘é%%{& Fﬁﬁagrﬁa%orts@fggt c
acc gtc tcc L&RpECThadndethaliaCafs ard Yetebidd Y Yhetbatird the Tductioey withltrypbin val
Ser Ser Ala t%/s Thr Thr 130135140 ccc cca . tct gtc tat cca ct quc%y(&btéﬁgga
r Al a

tct get gec ek ireb 808993pad e tee10/inToRd thep with ap And
Ala G n Thr Astiboli¢Sgre8deRiliAGatsC Biléd ta)1 B0RCBD RanaBgeh) ToTkded tise ARIIEIC

tat tte cct %%%uecdcﬁ%% ?he antibod i i i joti i-
y, the sections are incubated with a biotin-coupled anti-rat

10  antibody for 30 min, and then with HRP-coupled streptavidin, also for 30 min
(Vectastain® ABC kit, Vector) and, finally, with DAB for 5 min (Vector, ref SK4100).
The sections are then stained with hematoxylin diluted to 1/10™ (Dako, S-3309). The
photographs are taken with a camera mounted on a microscope (Nikon, E-800) at a
total magnification of x200. The images are analysed using software (Visiolab,

15  Biocom). The biocod vessels in the tumour are counted and classified according to
their surface area: small vessels between 5 and 20 um? medium vessels between
21 and 100 pm? and large vessels starting from 101 pm?2. Two slides per pancreas
are analysed in order to determine the vascular density corresponding to the total
number of elements labelled per field.

20

. In this model, the subcutanecus treatment using the anti-FGFR4 antibody 40-12 at
25 mg/kg once a week between the tenth and twelfth weeks makes it possible to
significantly reduce the tumour burden by 55% (Fig11B) and has a tendency to
reduce the number of tumours per pancreas by 34% (Fig. 11C), whereas the control

25 treatment has no effect. This inhibition of tumour development by virtue of the anti-
FGFR4 antibody 40-12 is accompanied by a significant reduction of 31% in the total
vascular density (Fig. 11D) corresponding to an observed reduction in the number of
blood vessels in all the vessel-size groups, labelled with an anti-CD31 antibody
(Fig. 11D).

30 These in vivo results clearly show that an anti-FGFR4 antagonist antibody is capable
of inhibiting the recruitment and the formation of blood vessels in the tumour. This
inhibition of tumour vascularization is accompanied by a reduction in the number of
tumours per pancreas and in the total tumour volume.
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(Molecular Probes, A10254) according to the supplier's recommendations. This
FGF2-AF488, at 10 ng/mi, is capable of binding to the human FGF-R4s expressed at
the surface of transfected 300-19 cells (Fig. 8). This binding is specific since the
addition of excess unlabelled FGF2 makes it possible to displace the FGF2/FGF-R4
interaction (Fig. 8A). The same experiment was carried out with increasing doses of
the antibody 40-12 or of the control antibody 64-12 being added. Only the antagonist
antibody 40-12 is capable of displacing the FGF2-AF488/FGF-R4 binding, with an
ICso of 3500 ng/ml, i.e. 23 nM, showing that the antagonistic effect of this antibody is
due to its ability to displace FGF/FGF-R4 binding.

Secondly, and for the purpose of determining the ability of clone 40-12 to block
FGF/FGF-R4 binding in species other than humans, a dissociation experiment was
carried out using the abovementioned mouse, rat and human FGF2/FGF-R4 pairs.
To do this, murine FGF2 (R&D, ref 3139-FB-025) or rat FGF2 (R&D, ref 3339-FB-
025) was labelled in the same way as human FGF2, with AlexaFluor 488. The
dissociation experiments were carried out using the 300-19 lines transfected with
mouse or rat FGF-R4 receptors. The results show that the anti-FGFR4 antagonist
antibody 40-12 is capable of dissociating the FGF2/FGF-R4 binding in a mouse or
rat system, with the same effectiveness as in the human system. In fact, the 1Cs
values are 3500, 4110 and 3940 ng/m|, i.e. 23, 27 and 26 nM, for the human, murine
or rat FGF2/FGF-R4 complexes, respectively (Fig. 13A, 13B and 13C, respectively).
This ability to bind to rodent FGF-R4 was verified by ELISA. The antibody 40-12
binds both to human FGF-R4 and to murine FGF-R4 (Fig. 12).

These results indicate that the anti-FGFR4 antibody 40-12 may be used in
pharmacological models on rodents (at least mice and rats) and that the results
obtained should be predictive of the effectiveness in humans.



Lys Cys Arg Val ASO Ser Ala Ala Phe Pro Ala Pro Ile GQu Lys Thr 340345350
Page 11 pctfr2009051343-seql atc tcc aaa acc aaa ggc aga ccg aag gct cca
cag gtg tac acc att1104 Ile Ser Lys Thr Lys Gy Arg Pro Lys Ala Pro G n Val
Tyr Thr Ile 355360365 cca cct ccc aag gag cag atg gcc aag gat aaa gtc agt
ctg acc tgcll52 Pro Pro Pro Lys GQu G n Mt Ala Lys Asp L¥s Val Ser Leu Thr
Cys 37037538WQRR01%{P842043 gac ttc ttc cBt gaa gac att aBf cag
tggl200 Met Ile Thr Asp Phe Phe Pro Gu Asp Ile Thr Val Gu Trp Gn Trp
385390395400 aat ggg cag cca gcg gag aac tac aag aac act cag ccc atc atg
gacl248 Asn Ay Gn Pro Ala Qu Asn Tyr Lys Asn Thr Gn Pro Ile Met Asp
405410415 acgirifdkl Gygﬁﬁd:%'baﬁrée dut Bn B attitodRE HeAded f‘rbl‘ﬁ déHesd, B1C89 aRAB6
agcl296 Thr Asp Ser Tyr Phe Val Tyr Ser Lys Leu Asn Val G.n Lys Ser
420425430 aaéh%dh%}a@e@%a?nga%ﬂ'%tfe%?@ﬂ'?-?t loth man: FEE-RAad; e F@fag4ggc
1344 Asn Tr pfdoie £balofd Y Asn Thr Phe Thr Cys Ser Val LeU Hs GQu Qy
435440445 ctg cac aac cac cat act gag aag agc ctc tcc cac tct cct ggt
aagl392 l2u H S Asn His H'S Thr G u Lys Ser Leu Ser His Ser Pro Gy Lys
450455460 1 923383 KiLAE phBricldTorSidng bFincPARY FBER dMfbogils & 49053 Hhale!
Asp Ser Arg Leu Asn eu Val Leu y 151015 Val G n
Cys Asp Val @mgesuredlby@urfa@erl’l@moFiesquc_eeﬁﬁlmreg(}ﬁm)

on h-FGFR4-Histag on m-FGFR4-Histag

Kon (M's") |Koff(s") [KD(M) |Kon(M's") |Koff(s*) |KD (M)

Clone8 [893x10° 292107 | 3.27x10°° [1.20x10° | 1.36x107 |1.15x10™ |
Clone 31 [6.48x10° 9.80x10% [1.52x107 [9.14x10° [1.80x10° [1.97x10"
Clone 33 |8.05x10° 6.17x107  [7.71:107° [1.01x10°  [7.04x10* [6.92x10™
Clone 36 |[2.44x10° 6.31x107 | 2.62x10° |3.30x10° |7.52x107 |2.28x10” |

10
Example 10: Determination of the epitope recognized by the anti-FGF-R4
antibodies
A- Determination of the epitope recognized by the anti-FGFR4 antibody 40-12

15

A screen was carried out in order to determine the specific domain of FGFR4
recognized by the antibody 40-12, by ELISA assay. Through the use of a deleted
form of the D1 domain of FGF-R4, in ELISA, it was established that the antibody 40-
12 interacted with the D2-D3 domains of FGF-R4 (Fig. 12).

20 A second screen was carried out by ELISA assay, using, as capture antigen, the
constructs containing either the D1 domain (SABVA4794) or the D2 domain
(SABVA4796) or the D3 domain (SABVA4799) of the hFGFR4 protein, as described
in Example 2. The capture antigen was bound to Immulon-4 enzyme-linked plates
(VWR Scientific Inc. Swedesboro, NJ). The hybridoma 40-12 was subsequently

25 added and then detection was carried out using the peroxidase-conjugated anti-
mouse IgG rabbit antibody (Sigma; ref. A9044-dilution to 1:50 000). The revealing



202530 Pro Gy Gy Ser Arg Lys Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe
354045 Ser Asn Phe Gy Met His Trp Val Arg Gn Ala Pro Qu Lys Ay Leu
505560 Gu Trp Val Ala Tyr Ile Ser Ser Ay Ser Ser Thr Ile Tyr Tyr Al a
65707580 Asp Thr Val Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Pro Lys Asn
859095 Thr Leu Phe Leu G n Met Thr Ser Leu Arg Ser

100105110 TyMWe201@004204 Arg Tyr Asp TPR Asp Asp Asp T?&#Fﬁ2%9épﬁ1§t'3e u
Page 12 pctfr2009051343 seql 115120125 Tyr Trp Ay G n Gy Thr ser val Thr

Val ser ser Ala L Thr Thr 514 er val r Pro_L Pro
Gy Sor An weR e At wih e g Wb HoOPc0 belrta drterhi: e Unasieid ek el

val Lys Gy byt cﬁh@nﬁyqoﬁ)mé%fsﬂrehﬁﬂgﬂé@céfﬁéd ditrat\48b ni) Tablels Qeﬁﬁméﬁiesg y
ser Leu ser val . His Thr 180185190 Phe Pro Ala val Leu G n ser Asp

Leu Tyr Thr L'éqfe§lé|¥s§?$?'"%r val 195200205 Thr Val Pro Ser Ser Thr Trp Pro
Ser Qu Thr Val Thr Cys Asn Val 210215220 Ala Hi's Pro Al a ser ser Thr Lys

val Asp Lys Lys Ile val Pro Arg 225230235240 Asp Ay c s Pro cys
lle cys T%r lléﬁl-lié ﬁ“rﬁﬁ‘lenéég the md’kg‘e\/ﬁ'% I“?{‘eﬂé oVFﬁ“E}‘SLys
Pro Lys Asp Yabddaaind Bf FGFR4Thr Leu

b1 374 D3 D1-D3
Domain studied
SABVAAT94 | SABVA4796 SABVAAT99 | FGFR4 -Fc
Signal (0.D., 450 nm) 0.185 3.000 0.105 3.000

The anti-FGFR4 antibody therefore recognizes the D2 domain of the extracellular
10  portion of the FGFR4 protein.

Furthermore, the FGFR4-Fc protein denatured with FCS is not recognized by the

antibody 40-12 in Western blotting analysis, thereby indicating that the epitope

targeted by 40-12 on the D2 domain of FGFR4 is of conformational type.

15  B- Determination of the epitope recognized by the anti-FGFR4 antibodies 8, 31, 33,
36.

A screen was caitied out in order to determine the specific domain of FGFR4
recognized by the antibodies 8, 31, 33 and 36, by ELISA assay using, as capture

20  antigen, the constructs containing either the D2 and D3 domains (SEQ ID No. 42) or
the hFGFR4-Histag protein (SABVA4614, SEQ D No. 40). The capture antigen was
bound to Immulon-4 enzyme-linked plates (VWR Scientific Inc. Swedesboro, NJ).
Culture supernatants from HEK293 cells transiently transfected with plasmids which
enable the secretion of the antibodies 8, 31, 33 and 36 were subsequently added

25  and then detection was carried out using the peroxidase-conjugated anti-human IgG
rabbit antibody (DakoCytomation, ref. P0214-dilution to 1:5000). The revealing was
carried out with the TMB-H202 substrate (Interchim; ref UP664780) and the optical
density (OD) measurements were carried out at 450 nm. Table 6 below summarizes
the results obtained:

30
Table 6: Binding of the antibodies derived from clones 8, 31, 33 and 36 to whole
FGF-R4 or to the D2-D3 subdomain {OD signal at 450nm)



260265270 Thr Pro Lys val Thr Cys val val val Asp Ile ser Lys Asp Asp Pro
275280285 A u val G n Phe ser Trp Phe val Asp Asp val GQu val H's Thr Ala
290295300 G n Thr Gn Pro Arg Qu Qu G n Phe Asn ser Thr Phe Arg Ser Val
305310315320 Ser A u Leu Pro Ile met His Gn Asp Trp Leu Asn Ay Lys GQu
Phe 32533033 Arg val Asn Ser Ala Ala Phe Pro Al a | u.Lys
Thr 340345353"45@@@4@8 Thr Lys Gy Aﬁg Pro Lys Al a PPGTtE'ﬁz‘\?&?“-"%’*ﬂ?*Thr
Il e 355360365 Pro Pro Pro Lys Qu Gn nmet- Ala Lys Asp Lys val ser Leu Thr
Cys 370375380 pctfr2009051343-seql 385390395400 Asn Ay Gn Pro Ala Qu

Asn Tyr Lys Asn Thr Gn Pro Ile Met Asp 405410415 Thr Asp Gy Ser Tyr Phe
Val Tyr Ser Lys Leu Asn]jVal G n Lys Ser B20425430 Asn Trp Gu Ala Ay Asn
Thr Phe Thr tys Ser Val| LebFGFR4distag vy YIFGERAD223)-Histaghsh His His Thr
G u Lys Ser |eu Ser His|Ser Pro Ay Lys #50455460 <210> 17 <211> 705 <212>
DNA <213> MISCBRe 8<220>[ <2215 3 h¥g <2225 (1)~ (708)gg0

Clone 31 3.859 3.741

Clone 33 3.752 3.621

Clone 36 3.751 3.616

The antibodies 8, 31, 33 and 36 therefore recognize the D2-D3 domain of the
extracellular portion of the FGFR4 protein. '

Table 7: Sequences used, obtained and deduced

Nucleotide sequences | Protein sequences
Antibody 40-12
SEQID Neo. 1 SEQID No. 2
SEQ ID No. 3 SEQ D No. 4
SEQ ID No. 5 SEQID No. 6
SEQ ID No. 7 SEQID No. 8
SEQ ID No. 9; 10; 11
SEQ ID No. 12; 13; 14
Antibody 64-12
SEQ ID No. 15 SEQID No. 16
SEQ ID No. 17 SEQID No. 18
SEQ ID No. 19 SEQ D No. 20
SEQ ID No. 21 SEQ ID No. 22
SEQ ID No. 23; 24, 25
SEQ |D No. 26; 27; 28




<400> 17 atg gcc tgg att tca ctt ata ctc tct ctc ctg gct ctc agc tca ggg48

Met Ala Trp Ile Ser Leu Ile Leu Ser Leu Leu Ala Leu Ser Ser Gy 151015 gcc
att tcc cag gct gtt gtg act cag gaa tct gca ctc acc aca tca96 Ala Ile Ser
Gn Ala Val vVal Thr Gn Gu Ser Ala Leu Thr Thr Ser 202530 cct ggt gaa aca
gtc aca ctc ca agt act ggg_gct gttl44 Pro u Thr Val Thr
Leu Thr cys W{?} zégﬁmégfo’irhr Ay Ala Val ¥354045 aca act g&ﬁ"ﬁ%ﬁp‘\gg{s"aﬂé aac
tgg gtc caa gaa aaa cca gat cat ttal92 Thr Thr Ser Asn Tyr Ala Asn Trp Val
Gn Qu Lys Pre—# j eth-50 3 a3 ac
Cgagct cca gg g ¥ 40 _Pha Th Gylenll 2 Asn Asn AralAl a
Pro Ay Val Pro 65707580 gcc aga tiemunizedseqliésced g att gga gac aag ggt
gcc ctc acc apc288 Ala Arg Phe Ser Gy ser Leu Ile Qy Asp Lys Ala AlajleU
Thr Il e 859095 aca bigbt gwin tag act SERIND. 2ag gca ASEQ D Nbt 80t gt gct |cta
tgg336 Thr Ay Ala Gn Thr Gu Asp Gu Ala Ile Tyr Phe Cys Ala Leu Trp
100105110 tac| agc ahkightehtain 2g gt g [ SEQ yNoghh gga acSEGD blbg3act gtc
cta384 Tyr Sef Asn Hs Trp Val Pille Ay Ay Gy Thr |Lys Leu Thr Val LeJ
115120125 ggc| cag d=mvaabaihdt tcg|SEN ENog3F acc CiGEQID Rea34ct tcc
tct432 Ay Gn Pro Lys Ser Ser Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130135140 gaaj 0a0 {davPalaia® aac BFRo%3s cld JEEFIDREIa&LC act
gat480 Gu GQu Leu d ugThr Asn Ly$ ia Tﬁ? Leu Val (yséc'?LLr I'l'e” Thr Asp |Page
d"}/l")_ r-I 44]:450155: an
14 pctfr2009051343Regt od4R% SEQIDNo. 37 SEQ D No, 38
Constructs
hFGFR4-Histag SEQ ID No. 39 SEQ ID No. 40
hFGFR4-Streptag SEQ ID No. 68 SEQ ID No. 69
hFGFR4(D2D3)-Histag SEQ ID No. 41 SEQ ID No. 42
mFGFR4-Histag SEQ ID No. 43 SEQ ID No. 44
hFGFR1-Fc 'SEQID No. 45 SEQID No. 46
hFGFR2-F¢ SEQ ID No. 47 SEQ ID No. 48
rFGFR4 SEQ ID No. 49 SEQ ID No. 50
Primer sequences for | SEQ ID No. 51; 52; 53;
establishing clonal line | 54; 55; 56; 58
(Example 4) SEQ ID No. 61; 62
FGFR4 transmembrane
domain SEQ ID No. 59; 60
Primer oligonucleotides | SEQ ID No. 63; 64; 65;
Table 1 66; 67
Epitope in D2 domain SEQ ID No. 70
Antibody clone 8
Whole light chain SEQ ID No. 71 SEQID No. 72
Light chain CDR SEQID No. 73; 74, 75
Whole heavy chain SEQ ID No. 76 SEQ ID No. 77




ttc tac cca ggt gtg gtg aca gtg gac tgg aag gta gat ggt acc cct528 !he Tyr
Pro Ay Val Val Thr Val Asp Trp Lys val Asp Gy Thr Pro 165170175 gtc act
cag ggt atg gag aca acc cag cct tcc aaa cag agc aac aacb576 Val Thr Gn Gy
Met Gu Thr Thr Gn Pro Ser Lys G n Ser Asn Asn 180185190 aag tzlc ath g(ét
agc agc tac aca gca aga gca tgg gaa624 Lys Tyr Met a er er
Tyr Leu Thr &gﬁ z%ﬁﬁm%go%rg Ala Trp Qu 5895200205 agg c TAF&%P&OW agc
tgc cag gtc act cat gaa ggt cac act gtg672 Arg H's Ser Ser Tyr Ser Cys G n
Val Thr H| S Gl i c Thry \/Ql 71 215220 ﬂag___a_ag__ag . - ac
tgt tcc tag70b eRYY SRANGER |eu ser| Arg Ala Asp Q/s Se?’EQ%EQ@O"?&QI@DgOlB
<211> 234 <21¢> PRI <ZI3> MIS Sp. <400z I3 Vel ITPp 11 € Ser Led 11 e Leu
Ser Leu Leu Ala Leu Ser Ser dy 151051@'%"3‘? 'éegér a n AI a VaI vaI 'rl'\hr (I'\;‘In
Au Ser Ala Le : —262536 Fhrr— <S5 Ar g
Ser Ser Thr G yh a|I a h 4045 Thr %@ lgﬁoﬂn Tyr AT%\E%%'\%EZVM Gn Gu
Lys Pro Asp H) bightthai06B&0 Phe Thri d y Leu IIe a y ClSEQH[?jNﬁSB3M8&rg Al a
PrO G y Val P [ f‘l—7n7580 II'\\I A I"\I g T \Jbl £ A A P Ey>o 7 v
Ala Leu Thr | w&%ﬁym?m(} y Al & %ﬁ‘i‘?m‘ﬁ ésu Asp C;I%E%'%Ar‘for g‘?Tyr Phe |Cys
Ala Leu Trp 135éaﬁjldrm:nT§zDRSer Asn H's Trp Val Phe G|\SE®DYD Noysdieg; bgs Leu
Thr Val Leu 1i=4264
Antibody clone 33

Whole light chain SEQ ID No. 91 SEQ ID No. 92

Light chain CDR SEQ ID No. 93; 94; 95

Whole heavy chain SEQ ID No. 86 SEQID No. 97

Heavy chain CDR SEQ ID No. 98; 99; 100

Antibody clone 36
Whole light chain SEQ ID No. 101 SEQ ID No. 102
Light chain CDR SEQ ID No. 103; 104;
105
Whole heavy chain SEQ ID No. 106 SEQ ID No. 107
Heavy chain CDR SEQ ID No. 108; 109,
110
Subdomains of the extracellular portion of hFGFR4, fused to the Fc domain
of IgG1

fGFGR4_D1::Fc SEQ ID No. 111 SEQ ID No. 112

fGFGR4_D2::Fc SEQ ID No. 113 SEQ ID No. 114

fGFGR4_D3::Fc SEQ ID No. 115 SEQ ID Ne. 116

Human IgG1 constant SEQ ID No. 117

region sequence




Ay Gn Pro Lys Ser Ser Pro Ser Val Thr Leu Phe Pro Pro Ser Ser 130135140
GQu AQu Leu Gu Thr Asn Lys Ala Thr Leu Val Cys Thr Ile Thr Asp
145150155160 Page 15 pctfr2009051343-seql Phe Tyr Pro Ay Val val Thr val
Asp Trp Lys val Asp Ay Thr Pro 165170175 Val Thr Gn @y nmet Qu Thr Thr
Gn Pro Ser S Gn Ser Asn Asn 180185190 Lys Tyr Met Ala ser Ser Tyr Leu
Thr Leu Thr )&Q 2870/004204r b Q u 195200288 Arg Hi s ser S&CTT@RZWUQi9§3G n
val Thr HHs Qu Gy H's Thr Val 210215220 G u Lys Ser Leu Ser Arg Ala Asp
Cys Ser 225230 <210> 19 <211> 420 <212> DNA <213> nus sp. <220> <221> CDS
<222> (1)..(420) <400> 19 atg gac tcc agg ctc aat tta gtt ttc ctt gtc ctt
att tta aaa @Qgaifss Met Asp Ser Arg Leu Asn Leu val Phe Leu val Leu Ile Leu
Lys Gy 151015 gtc cag tgt gat gtg cag ctg gtg gag tct ggg gga ggc tta gtg
cag96 vVal Gn Cys Asp Val Gn Leu Val Qu Ser Ay Ay Gy Leu val Gn

202530 cct gga JPGFIR4 reBéptdtan rs@Ccﬁaﬁactsﬁféch th&t it982aht Sntioly that 44
Pro Ay y Ser gra%l Lys Leu Ser s Al a Ser Ay Phe Thr Phe 354045 agt

aac ttt gga atg -gct cca gag aag gga ctgl92 Ser Asn Phe
Gy Met His Trp Val Arg Gn AIa Pro Qu Lys Gy Leu

2. Antagonist according to Claim 1, characterized in that it binds to the D2-D3
domain of the FGF-R4 receptor.

10 3. Antibody according to either of Claims 1 and 2, characterized in that it binds to
the D2 domain of the FGF-R4 receptor.

4. Antagonist according to one of the preceding claims, characterized in that it has
a Kp with respect to the FGF-R4 receptor, determined by the Surface Plasmon
15 Resonance (Biacore} technique, of less than 10° M.

5. Antagonist according to one of the preceding claims, characterized in that it is
active both against human FGF-R4 and against murine FGF-R4.

20 6. Antagonist according to one of the preceding claims, characterized in that it is
an antibody and comprises at least one CDR having a sequence identical to
one of the sequences SEQ ID No. 9, 10, 11, 12, 13, 14, 73, 74, 75, 78, 79, 80,
83, 84, 85, 88, 89, 90, 93, 94, 95, 98, 98, 100, 103, 104, 105, 108, 109 or 110.

25 7. Antagonist according to one of the preceding claims, characterized in that it is
an antibody and comprises the CDRs of sequence SEQ ID Nos. 9, 10, 11, 12,
13 and 14; or 73, 74, 75, 78, 79 and 80; or 83, 84, 85, 88, 89 and 90; or 93, 94,
95, 98, 99 and 100; or 103, 104, 105, 108, 109 and 110, where one of the
CDRs may differ by one or two amino acids compared with at least one of the

30 sequences mentioned above, provided that the antibody keeps its binding
specificity.

8. Antagonist according to one of the preceding claims, characterized in that it is
an antibody of which the variable region of its heavy chain comprises a



505560 gag tgg gtc gca tac att agt agt ggc agt agt acc atc tac tat gca240
GQu Trp val Ala Tyr Ile ser Ser Ay ser Ser Thr Ile Tyr Tyr Ala 65707580
gac aca gtg aag ggc cga ttc acc atc tcc aga gac aat ccc aag aac288 Asp Thr
Val Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Pro Lys Asn 859095 acc ctg ttc
ctg caa atg %&ﬁ qt cta agg tct gag gac acg gcc atg336 Thr Leu Phe Leu G n
met Thr Ser 2019/0842045 4 Asp Thr Al aSfet 100105110 t ACHEB20Q054343aga
tat gat tac gac gat gat tac tat gct atg gaa384 Tyr Tyr Cys Ala Arg Tyr Asp
Tyr Asp Asp Asp Tyr r Ala Met du 115120125 tac _tgg g caa gga acc tca
gtc acc gtc tcc P E?%-#e §59yerss, haying @t yeash B0%eidentity Wlfﬂi'r%v eqgencessEQ 1D
130135140 Page 1fo48076, 186! 6 dOfB5H)51343-seql <210> 20 <211> 140 <212> PRT
<213> nus sp. <400> 20 Met Asp Ser Arg Leu Asn Leu Val Phe Leu Val Leu Ile
Leu Lys Gy 151015 Val Gn Cys Asp Val Gn Leu val Ju Ser Ely Gy Ely Leu

Val G n 202530 PAﬁtagJMstCidbo%iﬁg o4 &é—dﬁthb%ﬂe&.%“ ngQ{Iﬁlrrﬁ' %hﬁa@teﬁféd [ t}‘nagﬁ“?s Thr
Phe 354045 Ser Asn Ph du

505560 G © Trp val g{pt;;)oqix,roﬂ w@ncge}hesggnqglg, rgglgnsgfr :tq*htpghn@aqy,comlsaq @
65707580 Asp Thr ni¥g@éotldéSsédubnd¥ HaFih§ af Wast BE%RENY WithSRe ARQuUERR 5§ 1SN

No. 7,71, 81, 91 or 101.

10. Antagonist according {0 one of the preceding claims, characterized in that it is
10 an antibody and in that its sequence comprises the polypeptide sequences
SEQ ID Nos. 2 and 4; or 6 and 8; or 72 and 77; or 82 and 87; or 92 and 97; or

102 and 107.

11. Antagonist according to any one of the preceding claims, characterized in that it
15 induces inhibition of the cell signalling pathways controlled by FGF-R4.

12. Antagonist according to any one of the preceding claims, characterized in that it
induces inhibition of angiogenesis.

20 13. Antagonist according to any one of the preceding claims, characterized in that it
induces inhibition of tumour celt proliferation.

14. Antagonist according to any one of the preceding claims, characterized in that
its affinity for FGF-R4 is 10 times greater than its affinity for the other FGF
25 receptors.

15. Antagonist according to any one of Claims 1 to 7, characterized in that it is a
humanized antibody.

30 16. Antagonist according to any one of Claims 1 to 7, characterized in that it is a
human antibody.

17. Antagonist according to Claim 15, characterized in that it comprises a variable
light chain having at least 80% identity with one of the polypeptide sequences



859095 Thr Leu Phe Leu G n net Thr Ser Leu Arg Ser Gu Asp Thr Al a Mt
100105110 Tyr Tyr Cys Ala Arg Tyr Asp Tyr Asp Asp Asp Tyr Tyr Ala Met Qu
115120125 Tyr Trp Ay Gn @y Thr Ser Val Thr Val Ser Ser 130135140 <210>
21 <211> 412 <212> DNA <213> Mus sp. <220> <221> CDS <222> (29)..(412)

<400> 21 tga%ﬁégégbmﬁgg ct ggtt tgtgaatt atg gcc tgg att tca ctt ata ctc52

Met Ala Trp | 41 e Leu 15 tct &8¢ ctg get ctc REIFR0MRA1FER at t
tcc cag gct gtt gtg act 100 Ser Leu Leu Ala Leu ser Ser Ay Ala lle Ser Gn
Al a val val Thr 520 .C tct gca ctc acc aca tca cct ggt gaa aca gtc
aca ctc act 148 G| N%Zﬁ)%la% Leu Thr Thr ser Pro Ay Gu Thr Val Thr Leu
Thr 25303540 pctfr2009051343-seql tgt cgc t(r:]a égt %ft gglg '?'ﬁt '?‘Lt z;ca th
agt aac tat C C t 196 Ser _Ser Thr a va r r Ser n
Tgr Al a Asn %ﬁ g@@ %ﬂ%ﬁj’a lajim 4 S eharaeterizes inthat it cemerisesgyvarigble at a
ggt ggt acc244 Vaéa\@ dhafd hwmgsatl?é@stéé% ibitity-@4th BRqldiceBralBwd. k8, :%bfr Ay
Thr 60657g aac agg cga gct cca ggt gtt cct gcc aga ttc tca ggc tcc

att292

19. Antagonist according to any one of the preceding claims, characterized in that it
is an antibody and in that it is conjugated to a cytotoxic agent.

10 20. Use of an antagonist according to any one of the preceding claims, in the
treatment of diseases associated with a pathological angiogenesis.

21. Use of an antagonist according to any one of the preceding claims, in the
treatment of hepatocarcinomas or of any other type of hepatic cancer.

15
22. Use of an antagonist according to any one of the preceding claims, in the
treatment of pancreatic cancer.
23. Pharmaceutical composition comprising an antagonist according to any one of
20 Claims 1 to 19 and excipients.
24. Method of treating a disease related to a pathological angiogenesis,
characterized in that it comprises the administration, to the patient, of an
antibody according to any one of Claims 1 to 19.
25 '

25. Method of ftreating a cancer, characterized in that it comprises the
administration, to the patient, of an antibody according to any one of Claims 1
to 19,

30 26. Cellline producing antibodies according to Claims 1 to 19.

27. Method of preducing an antibody according to any one of Claims 1 to 19,
characterized in that it comprises culturing a cell line according to Claim 26.




Asn Asn Arg Ala Pro Ay Val Pro Ala Arg Phe Ser Ay Ser Leu Ile 758085 gga
gac aag gct gcc ctc acc atc aca ggg gca cag act gag gat gag340 Ay Asp Lys
Ala Ala Leu Thr Ile Thr Ay Ala Gn Thr Au Asp A u 9095100 gca ata tat ttc
tgt gct cta tgg tac agc aac cat tgg gtg ttc ggt388 Ala Ile Tyr Phe Cys Al a
Leu Trp Tyr Ser Asn Trp Val Phe Ay 105110115120 gga acc aaa ctg

act gtc ct a4M@9°’@92%r Lys Leu Thr 98l Leu 125 <21o£03”3=&@p§m51§8 3<212>
PRT <213> Mus sp. <400> 22 Met Ala Trp Ile Ser Leu Ile Leu Ser Leu Leu Al a
Leu Ser Ser @y 151015 Ala lle Ser Gn Alg Val Val Thr Gn Ju Ser Al a Leu
Thr Thr Ser 28253%'9moRAasing@naniggonigh peeaiging g amnenadfClaims Bl 1%er Thr a'y
Al a Val 354045 Thr Thr Ser Asn Tyr Ala Asn Trp Val Gn GQu Lys Pro Asp Hi s
Leu 505560 Phe Thr Ay Leu Ile Ay Ay Thr Asn Asn Arqg Ala Pro Gy Val,  Pro
65707580 Al a23r °Prctideyepcaging EERSPMPPB“QQ E}aVA@ﬂaa‘L'?QSt%Oé’(" }Sleat'h’é’{i“%?\'?e Pie

859095 Thr Gy A ddqlieddts SEQ IPNL. G 4, é\l@g I1@ Tyr1zPh9 €y :30Ag, 3£B6TB8,
100105110_Tyr Ser Asn _Hs Trp_Val Phe g/ ¥ hr Lgs Leu Thr Val _Leu
1151201259 <210> %3 73 74, 75 77,78, 79, 80, 82, 83, 84, 85 87, 88, 89, 90, 92, 93, 94, 95, 97,

98, 99, 100, 103, 104, 105, 107, 108, 109 or 110.
30. Polynucleotide characterized in that it has a sequence having at least 80%
identity with one of the sequences SEQ'ID No. 1, 3, 5, 7, 29, 31, 33, 35, or 37,
10 71, 76, 81, 86, 91, 96, 101 or 106.

31. Recombinant vector comprising a nucleic acid according to either one of Claims
29 and 30.

15  32. Host cell comprising a vector according to Claim 31.



<211> 5 <212> PRT <213> Mus sp.

Met Hi s 15 <210> 24 <211> 17 <212> PRT <213> nus sp.
Ser Ay Ser ser Thr Ile Tyr Tyr Ala Asp Thr Val
<211> 12 <212> PRT <213> Mus sp.

Ala Met Gu Tyr 1510 <210> 26 <x1fr20D90518U2>s@NT <213> Mus sp.

pct f r2009051343-seql <400> 23 Asn Phe Ay
<400> 24 Tyr Ile Ser
Lys 151015 dy <210> 25
<400> 25 Tyr Asp Tyr Asp Asp Asp Tyr Tyr

<400> 26 Arg

Ser Ser Thr Ay Ala Val ThPEWENCEAISENG Tyr Ala Asn 1510 <210> 27 <211> 7
P MignsEs <400> 27 Ay Thr Asn Asn Arg Ala Pro 15 <210> 28
<400> 28

<212>_f

<211> 9 <212> PRT <213> Mus sp.

<120>
<130>
<160>
<170>
<210>
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Ala Leu Trp Tyr Ser Asn His Trp Val 15 <210> 29 <211> 321

pct fr2009051343-seqgl <212> DNA <213> Artificial <220> <223> Humani zed
sequence <220> <221> cDs <222> (1)..(321) <400> 29 cag tct gcc ctg act cag
tcc cca gca act ctc tct gtg tct ggc g 84§gl(§in S1er Ala Leu Thr G n Ser Pro
Al a Thr. u_Ser val Ser. Pro G ypctsh. t8€d'gt g agqc ctg tcc tgt cgg gca
agc o4y %ET T&Ptﬁgzéeﬁaﬁwt 3?r96eé iggsggg ¥ @ Hi lﬁggeg’ed/?gArg Ala ser dn
Ser Ile ser Asn Tyr 202530 ctg cac tgg tat cag caa cac cca ggc gag agc cca
Cgg c4ar gtg cdgcdapltitgad etcTtpc Taat &q aGenadd $caPr9:c?Ghtyt gta ser 6249 Arg Leu
Leu 148 ¥3 %56? Ly SERASEckey ggc bed S&f'ts%'"cgggg’@ t " ¥ak aga cgc ttc tct
ggcl192 Lys Ala ser An S Ile Ser Ay se n Arg Arg Phe Ser Ay
50556frcagec gge dac tgfkcacsggabgtdce gtd actcrgigaad tgrtagdc @age gtt €mg gca240
Ser d@np ?%5 seryThrirrindiroPser Gile Theuvak ThPheysAdsn S Al HBn Al a 65707580

%ﬁg &at Ay %gg d%c}qg tac t_pc5 tggt caa ;ﬂzg %g%,zo_?_ac tPct tigtg cggoggt 288 tG![u ASp
€ g4 ab¥lagth8cOaag e laa¥® AteSdtg! tbc a"g@c§) t PRC C gga
agc gzt%g? atd saaasot ghaays aﬁ espgAZE Oy IFPhGVE&l yroargGgp €hs Lys Leu Thr val
Leu 230 235 240
g?t tgt aag cct tgc ata tgt aca gtc cca gaa gta tca tct gtc ttc 768
Gly Cys Lys Pro Cys Ile Cys Thr val Pro Glu val Ser Ser val Phe
245 250 255
atc ttc ccc cca aag ccC aag gat gtg ctc acc att act ctg act cct 816
Ile phe Pro Pro Lys Pro Lys Asp val Leu Thr Ile Thr Leu Thr Pro
260 265 270
aag gtc acg tgt gtt gtg gta gac atc agc aag gat gat ccc gag gtc 364
Lys val Thr cys val val val Asp Ile Ser Lys Asp Asp Pro Glu val
275 280 285
cag ttc agc tgg ttt gta gat gat gtg gag gtg cac aca gct cag acg 912
GIn Phe ser Trp Phe val Asp Asp val Glu val His Thr Ala G1n Thr
290 295 300
caa ccc c¢gg gag gag cag ttc aac agc act ttc cgc tca gtc agt gaa 960
GIn Pro Arg Glu Glu GIn Phe Asn Ser Thr phe Arg Ser val Ser Glu
305 310 315 320
ctt ccc atc atg cac cag gac tgg ctc aat g?c aag gag ttc aaa tgc 1008
Leu Pro Ile Met His GIn Asp Trp Leu Asn Gly Lys Glu Phe Lgs Cys
325 330 335
agg gtc aac agt gca gct ttc cct gcc ccc atc gag aaa acc atc tcc 1056
Arg val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser
340 345 350
aaa acc aaa g?c aga c¢cg aag gct cca cag gtg tac acc att cca cct 1104
Lys Thr Lys Gly Arg Pro Lys Ala Pro GIn val Tyr Thr Ile Pro Pro
355 360 365
CCC aag gag c¢ag atg gcc aag gat aaa gtc agt ctg acc tgc atg ata 1152
Pro Lys Glu GIn Met Ala Lys Asp Lys val Ser Leu Thr Cys Met Ile
370 375 380
aca gac ttc ttc cct gaa gac att act gtg gag tgg cag tgg aat g?g 1200
Thr Asp Phe Phe Pro Glu Asp Ile Thr val Glu Trp GIn Trp Asn Gly
385 390 395 400
cag cca gcg gag aac tac aag aac act cag ccc atc atg gac aca gat 1248
GIn Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp Thr Asp
405 410 415
ggc tct tac ttc gtc tac agc aag ctc aat gtg cag aag agc aac tgg 1296
Gly Ser Tyr Phe val Tyr Ser Lys Leu Asn val GIn Lys Ser Asn Trp
420 425 430
gag gca g?a aat act ttc acc tgc tct gtg tta cat gag g?c ctg cac 1344
Glu Ala Gly Asn Thr Phe Thr Cys Ser val Leu His Glu Gly Leu His
435 440 445
aac cac cat act gag aag agc ctc tcc cac tet cct ggt aag tga 1389

Page 2



100105 <210> 30 <211> 107 <212> PRT <213> Artificial <220> <223> Synthetic
Construct <400> 30 G n Ser Ala Leu Thr G n ser Pro Ala Thr Leu Ser val Ser
Pro Ay 151015 G n Ser Val ser Leu Ser Cys Arg Ala ser G n Ser Ile Ser Asn
Tyr 202530 Leu His Trp Tyr An Gn Hs Pro Ay GQu ser Pro Arg Leu Leu Ile

354045 Lys T r %ﬁ:r A n Ser pActErZWO0513A 3se¢ IAsn Arg Arg Phe Ser Gy
5055681 E hg%?é-ﬁuﬁfé' T‘T% slfé HéfSAsn Ser Val dn Al a Page
20 pctfr %09051343 seql 07580 A u Asp e Gy met Tyr Phe cys Gn Gn

ser Asn Ser Trp Pro Phe 859095 Thr Phe Ay ser Ay Thr Lys Leu Thr val Leu
1001092182108 31 <211> 321 <212> DNA <213> Artificial <220> <223> Hunani zed
sequejﬁ%i<ﬁ> <221> cDs <222> (1)..(321) <400> 31 caa tct gca ctg act caa
tct cem3gcamacgpctg tcc gtt tct cct ggad8 Gn ser Ala Leu Thr Gn ser Pro
Ala Thr Leu ser val ser Pro Ay 151015 caa tcc gtg agc ctc agc tgt agg gca
tcc cP%®cc? att agc aac tat96

Met Asn Arg Leu Thr Ser Ser Leu Leu Leu Leu Ile val Pro Ala Tyr
1 5

val Leu Ser gAn val Thr Leu Lys g;u Ser Gly Pro Gly gae Leu GlIn

Pro Ser GIn Thr Leu Ser Leu Thr Cys Ser Phe Ser ggy Phe Ser Leu
35 40

Ser Thr Ser Gly Met Gly val Ser Trp Ile Arg Gin Pro Ser Gly Lys
50 55 60

Gly Leu Glu Trp Leu Ala His Ile Tyr Trp Asp Asp Asp Lys Arg Tyr
65 70 75 80

Asn Pro Ser Leu Egs Ser Arg Leu Thr gae Ser Lys Asp Thr ggr ser

Asn GIn val Phe Leu Lys Ile Thr Ser val Asp Thr Ala Asp Thr Ala
100 105 110

Thr Tyr Tyr Cys Ala Arg Asp Tyr Tyr Ala Ser Ser Phe Asp Tyr Trp
115 120 125

Gly GIn Gly Thr Thr Leu Thr val Ser Ser Ala Lys Thr Thr Pro Pro
130 135 140

Ser val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gln Thr Asn Ser Met
145 150 ' 155 160

val Thr Leu Gly Cys Leu val Lys Gly Tyr Phe Pro Glu Pro val Thr
165 170 175

val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly val His Thr Phe Pro
180 185 190

Ala val Leu GIn Ser Asp Leu Tyr Thr Leu Ser Ser Ser val Thr val
195 200 205

Pro Ser Ser Thr Trp Pro Ser Glu Thr val Thr Cys Asn val Ala His
210 215 220

Pro Ala Ser Ser Thr Lys val Asp Lys Lys Ile val Pro Arg Asp Cys
Page 3



G n ser val Ser Leu ser cys Arg Ala ser An Ser Ile ser Asn Tyr 202530 ctc
cac tgg tac cag cag cac cca gga gaa agc cct cgc ctg ctg atald44 Leu Hs Trp
Tyr Gn A@n Hs Pro Ay GQu ser Pro Arg Leu Leu Il e 354045 aaa tac gca ag
Lys Tyr Ala se 50 tcc ggc tcc gg ser Gy Ser GL 65 ¢ cag tct att agc ggc
agc aac cgg cgc ttc agc ggglo2 pct€&2008051343es8r Gy Ser Asn Arg Arg Phe
Ser 4P 5560 g aca gac?30tt atc ctg tct 286t agc agc gtg @48 gcc240 y Thr Asp
Phe Ile Leu ser Phe Ser Ser val Gn Ala 707580 gaa gac ttt g Gu Asp Phe G
gc at@iy agstilye PO coaarieagyd ahraad ppd d1govaC8ek (28l yhékt Tyr Phe Cys
Gn Gn ser Asn As@43rp Pro Phe 8592%% <210> 32 &P11> 107 <212> PRT
<213> Artificial <220> <223> Synthetic construct <400> 32 G n Ser Ala Leu
Thr G pRE PRHOPAS 1’1?’3_ h:_fro'—%!rk 38p vl L&EThFT 1eCrhir 12L0# Pro _

pct fr20090513432&k:ql G n Ser val2eser Leu ser cys2&0g Ala Ser Gn Ser Ile
Ser Asn Tyr 202530

Lys val Thr Cys val val val Asp Ile Ser Lys Asp Asp Pro Glu val
275 280 285

GIn Phe Ser Trp Phe val Asp Asp val Glu val His Thr Ala GIn Thr
290 295 300

GIn Pro Arg Glu Glu G1n Phe Asn Ser Thr Phe Arg Ser val Ser Glu
305 310 315 320

Leu Pro Ile Met His GIn Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys
325 330 335

Arg val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser
340 345 350

Lys Thr Lys Gly Arg Pro Lys Ala Pro Gln val Tyr Thr Ile Pro Pro
3535 360 365

Pro Lys Glu Gln Met Ala Lys Asp Lys val Ser Leu Thr Cys Met Ile
370 375 380

Thr Asp Phe Phe Pro Glu Asp Ile Thr val Glu Trp GIn Trp Asn Gly
385 390 395 400

GIln Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp Thr Asp
405 410 415

Gly ser Tyr Phe val Tyr Ser Lys Leu Asn val Gln Lys Ser Asn Trp
420 425 430

Glu Ala Gly Asn Thr Phe Thr Cys Ser val Leu His Glu Gly Leu His
435 440 445

Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
450 455 460

<210> 3
<211> 705
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(705)
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Leu Hs Trp Tyr Gn Gn Hs Pro Gy Qu Ser Pro Arg Leu Leu Ile 354045 Lys
Tyr Ala ser Gn ser Ile ser Ay ser Asn Arg Arg Phe Ser Ay 505560 Ser Ay
Ser Ay Thr Asp Phe Ile Leu Ser Phe Ser Ser Val Gn Ala 65707580 3 u Asp

Phe Gy Met Tyr Phe Cys G n Gn Ser Asn Asn Trp Pro Phe 859095 Thr Phe dvy
Ser Ay Thr Lys Leu Thr val Lelpctfpad90sPd3>sdfl <211> 342 <212> DNA <213>
Artificial <220> <223> Humani zed sequence <220> <221> CDS <222> (1)..(342)

<400>% t ct C C g gag cctyg@ca cag48
Al B el S W AR R T 0,570
ctg txc ctc acc tgts tct ttc tcc ggclﬂtt agc ctg agc aka agc96 Thr Leu ser
Leu Thr cy s ser Phe e_t gercTh SeCGE§§§EQ gga ggc gtc
age (96 £LF B4 %%eﬁ%g@ Sl gl &) W & %5
Ile Arg y U u354045tg@ctg gcc cac atctat tagg
gat gat gat aag agg tat aac cct tccl92 Trp Leu Ala His Ile Tyr I%lg Asp Asp

“op Lyt Ak S o ek st Al G5 SR QSRR 8 ot 18 o

acc

att agc aac tac cta cac tgg tat caa caa aaa tca cat gag tct cca 192
Ile Ser Asn Tyr Leu His Trp Tyr GIn GIn Lys zsr His Glu Ser Pro
50 35

agg ctt ctc atc aag tat gct tcc cag tcc atc tct g?g atc ccc tec 240
Arg Leu Leu Ile Lys ;%r Ala ser Gln ser ;;e Sser Gly Ile Pro ggr
65

agg ttc agt ggc agt gga tca ggg aca gat ttc att ctc agt ttc aac 288
Agg Phe sgr g?y Sgr G?y Ser G?y Thr ggp Phe Ile Leu Ser gge Asn
85

agt gtg gag act gaa gat ttt gga atg tat ttc tgt caa cag agt aac 336
sgr val Glu 185 Glu Asp Phe G?y ng Tyr Phe Cys Gln g}g ser Asn

agc tgg cct ttc acg ttc ggc tcg ggg aca aaa ttg gaa ata aaa cgg 384
Sgr Trp Pro Phe Thr Phe G?y igg G?y Thr Lys Leu g;g Ile Lys Arg
115

gct gat gct gca cca act gta tcc atc ttc cca cca tcc agt gag cag 432
Ala Asp Ala Ala Pro Thr val ser Ile Phe Pro ;28 ser ser Glu GlIn
130 135

tta aca tct g?a g?t gce tta gtc gtg tgc tic ttg aac aac tic tac 480
Leu Thr Ser Gly Gly Ala Ser val val Cys Phe Leu Asn Asn Phe Tyr
145 150 155 160

ccc aaa gac atc aat gtc aag tgg aag att gat g?c agt gaa cga caa 528
Pro Lys Asp Ile ggg val Lys Trp Lys {;8 Asp Gly ser Glu 2;% Gln

aat ggc gtc ctg aac agt tgg act gat cag gac agc aaa gac agc acc 576
Asn G?y val Leu Asn Ser Trp Thr ?gg GIn Asp Ser Lys Qgg ser Thr
180

tac agc atg agc agc acc ctc acg ttg acc aag gac gag tat gaa cga 624
Tyr Ser Mst Sser Ser Thr Leu ;35 Leu Thr Lys Asp g%g Tyr Glu Arg
195

cat aac agc tat acc tgt gag gcc act cac aag aca tca act tca ccCC 672
His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys 525 ser Thr Ser Pro
210 215

att gtc aag agc ttc aac agg aat gag tgt taa 705
Ile val Lys Ser Phe g;g Arg Asn Glu Cys
225

<210> 4
<21l> 234
<212> PRT
<213> Mus sp.
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Leu
ttc
Lys
gac
Tyr

Lys
ctg
Ile
tac
Al a

Ser

aag

Thr
t at
ser

Arg

ser
gcc
ser

ata

Leu Thr

val

Ile
acc tct gtt
Asp Pro

agc tct ttt
Phe Asp Tyr
<210>

pct f r2009054.343- seql
<223> S

Leu
Ser
Lys
Asn
Gn
Tyr
Ay

nt? %ﬂﬂ

c_Construc

TR T

ser

Val

Lys Asp Thr ser ser Asn G n Val 65707580
gat cca gtg gac acc gca act tac tac288 Phe Leu
Asp Thr Ala Thr Tyr Tyr 859095 tgc gcc cgc
gac tac tgg ggg cag ggc336 Cys Ala Arg Asp Tyr
Tr pcekiy2089051343-3691105110 aca ctc342 Thr Leu
34 <211> 114 <212> PRT <213> Artificial <220>

Leu Ser Thr Ser 202530 Ay Met Gly VaI
Leu Al a

2{ ?ls?ﬁr
hr Ser Val

a

Val
Tyr

1Wﬂ105&%g0T

Ile

Arg

65

Arg

Ser

ser

Ala

Leu

145

Pro

AsSn

His

Ile
225

Leu A u 354045 Tr
PAE SEF ASE5510 ABRUT ey abéf-'u

6570758
859095

Ser
50

Leu
Phe

val

Trp

Lys

Gly

Ser

Asn

210

val

«<210>
<211>
<212>
<213>

Asn

Leu

Ser

Glu

Pro

115

Ala

ser

Asp

val

Met

195

ser

Lys

442
DNA
Mus s

Phe Leu Lys Ile€
%/s Ala Arg Asp Tyr Tyr Al a ser Ser
@ty A6D ATB1Y8] 3‘>§r<lzeylseez$zs<2r192£1e>mr<§1'3§e

Y

TYr

Ile

Gly

Thr

100

Phe

Ala

Gly

Ile

Leu

180

Ser

TYr

Ser

p.

Leu

Lys

ser

85

Glu

Thr

Pro

Gly

Asn

165

Asn

Ser

Thr

Phe

His

Tyr

70

Gly

Asp

Phe

Thr

Ala

150

val

Ser

Thr

Cys

Asn
230

Trp

55

Ala

Ser

Phe

Gly

val

135

Ser

Lys

Trp

Leu

Glu

215

Arg

Tyr

Ser

Gly

Gly

ser

120

ser

val

Trp

Thr

Thr

200

Ala

Asn

Gln

Gin

Thr

Met

105

Gly

Ile

val

Lys

Thr

Glu

Gln Lys
ser Ile

75
Asp Phe
90
Tyr Phe
Thr Lys
pPhe Pro
Cys Phe

155
Ile Asp
170
GIn Asp
Thr Lys

His LyS

Cys

Page 6

" afodsintlv (0 W&, Ll brbtteclRe

Yy ser Ay Pro Thr
er Phe ser @y Phe

%rTmIIeAm(HnWoPH)Gy

e 1 3%

Asp Lys Arg Tyr

rLb§’§§B Thr Ser Ser Asn
ro val

%e%gTr1ﬂJGyGn
r

Asp Thr Ala Thr

tificial

Ser His Glu Ser Pro

60

Ser

Ile

Cys

Leu

Pro

140

Leu

Gly

ser

Asp

Thr
220

Gly

Leu

GlIn

Glu

Ser

Asn

Ser

Lys

Glu

205

Ser

Ile

Ser

Gln

110

Ile

Ser

Asn

Glu

Tyr

Thr

Pro

Phe

95

Ser

Lys

Glu

Phe

Glu

Ser

Ser

80

Asnh

Asn

Arg

GIn

Thr

Arg

Pro



<220> <223> Humani zed sequence <220> <221> CDS <222> (1)..(342) <400> 35
cag gtg act ctc aaa gaa tct Gn val Thr Leu Lys Qu Ser 1 5 aca ctc agc ctg
acc tgc tcc Thr Leu Ser Leu Thr Cys Ser 20 ggc cct aca ctg gtg aaa ccc
act cag48 Ay Pro Thr Leu Val Lys Pro Thr Gn 1015 ttc agc ggc ttc tct ctg
agc act tcc96 Phe Ser Gy Phe $etftx0o68134Bhsedder 2530

pct f rd208051343-seql Ay Leu Ay Val Ser Trp Ille Arg Gn Pro Pro Ay Lys
Gy Egglﬁ %ﬁg 40€ o409 ctg gca cac ata tac tgg gat gac gac aaa cgc tat aac
cct agCJZ.?)Z rz'L u a Hs Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser
5055640060 Saag tcc aga ctc aca atc tcc aaa gat aca tcc agc aat cag gtg240
Leu LYgnageagtar ga3aagtayly grgeadgdra % %7870

aﬂ\sggg FU Qer W tog g n val 7580
ttt ctg aag atc acc tcc gtc gat?_%%gs t 9;@%“ igE %ng;%{te ac tat 288 Phe Leu
Lys Ile Thr Ser val Asp Pro val Asp Thr Ala Thr Tyr Tyr 859095 tgt gct cgc

t tay chy teconctt gea gak gtacctggce g agt 3cW @gd Al Asp T
'gll';ll’ Ay §g‘|‘ gg?gﬁgahsﬁ«j"wﬁa Yp \@'Ing? %e%gginlygl%?lbeu Lys a WY piyr

gag tct ggc cct g?g ata ttg cag ccc tcc cag acc ctc agt ctg act 148
Glu Ser Gly Pro Gly gge Leu Gln Pro ser g}n Thr Leu Ser Leu Igr
25

tgt tct ttc tct g?g ttt tca ctg agc act tct g?t atg g?t gtg agc 126
Cys Ser Phe Ser Gly Phe Ser Leu Ser Egr Ser Gly Met Gly g§ ser
45

tgg att cgt cag cct tca g?a aag g?t ctg gag tgg ctg gca cac att 244
Trp Ile Arg EAn Pro Ser Gly Lys gsy Leu Glu Trp Leu ?Ba His Ile

tac tgg gat gat gac aag cgc tat aac cca tcc ctg aag agc cgg ctc 292
Tyr Trp Asp Asp Asp Lys Arg g%r Asn Pro Ser Leu ggs Ser Arg Leu
75

aca atc tcc aag gat acc tcc age aac cag gta ttc ct¢ aag atc acc 340
Thr Ile ser Lys Asp Thr Ser Ser Asn Gln val ;gg Leu Lys Ile Thr
90 95

agt gtg gac act gca gat act gcc aca tac tac tgt gct cga gat tac 388

ser val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr Cys Ala Arg Asp Tyr

105 110 115 120

tac gct agt agc ttt gac tac tgg g?c caa g?c acc act ctc aca gtc 436
Gly Gly

Tyr Ala Ser ser Phe Asp Tyr Trp Gln Thr Thr Leu Thr val
125 130 135

tcc tca 442
Ser Ser

<210> 6
<211> 138
<212> PRT
<213> Mus sp.

<400> 6
Met Asn Arg Leu Thr Ser Ser Leu Leu Leu Leu Ile val Pro Ala Tyr
1 5 10 15

val Leu Ser GIn val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Gln
20 25 30

Pro Ser Gln Thr Leu Ser Leu Igr Cys Ser Phe Ser g}y Phe ser Leu

ser Thr ser Gly Met Gly ¥§1 ser Trp Ile Arg gAn Pro Ser Gly Lys
50
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aca ctg342 Thr Leu <210> 36 <211> 114 <212> PRT <213> Artificial <220>
<223> synthetic Construct <400> 36 G n Val Thr Leu Lys Qu ser Gy Pro Thr

Leu
Ser
Lys
Asn
Gn
Tyr
Ay

Val Lys Pro Thr G n 151015 Thr Leu Ser Leu Thr Cys Ser Phe Ser Gy Phe
Leu Ser Thr Ser 202530 Gy Leu Gl(é Val Ser Trp Ile Arg Gn Pro Pro Gy
Ay Leu G u 354045 Trp Leu PAtEr3QU9051343t5eatrrp Asp Asp Asp Lys Arg Tyr
PeR, Bt PROPAP LhEUiaY i SH1e A FAY AR add &sPalysliigg AjP Thr Ser Ser Asn
¥y £EL HopADLE Lzl Lys Ile ’&hr’e‘ysé?r:;Bv”:ﬁFJ A%‘E ro I\S?a@gAsp Thr Ala Thr

Tyr 859095 Cys Ala Arg Asp Tyr Tyr Ala Ser Ser Phe Asp Tyr Trp Ay Gn

RS Y S0 Lo R g e T

Asn GIn val Phe Leu Lys Ile Thr Ser val Asp Thr Ala Asp Thr Ala
100 105 110

Thr Tyr Tyr Cys Ala Arg Asp Tyr Tyr Ala Ser Ser Phe Asp Tyr Trp
115 120 125

Gly GIn Gly Thr Thr Leu Thr val Ser Ser
130 135

<210> 7
<211> 401
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (18)..(401D)

<400> 7
tcagggaaag ctcgaag atg gtt ttc aca cct cag att ctt g?a ctt atg 50
Tet val phe Thr Ero Gln Ile Leu Gly igu Met

ctt ttc tgg att tca gcc tcc aga g?t gat att gtg cta act cag tct 98
Leu Phe Trp i;e Ser Ala Ser Arg goy Asp Ile val Leu ;gr Gin Ser

cca gcc acc ctg tct gtg act cca g?a gat aga gtc agt ctt tcc tgc i46
Pro Ala ggr Leu Ser val Thr ggo Gly Asp Arg val igr Leu Ser Cys

agg gcc agt caa agt att agc aac tac cta cac tgg tat caa caa aaa 194
Arg :}a Ser GIn Ser Ile ggr Asn Tyr Leu His ;;p Tyr GIn GIn Lys

tca cat gag tct cca agg ctt ctc atc aag tat gct tcc cag tcc atc 242
ggr His Glu Sser Pro g;g Leu Leu Ile Lys T%r Ala Ser GIn ser ;}e
7

tct g?g atc ccc tcc agg ttc agt g?c agt g?a tca g?g aca gat ttc 290
Ser Gly Ile Pro ggr Arg Phe Sser Gly ger Gly Ser Gly Thr Sgp Phe
5

att ctc agt ttc aac agt gtg gag act gaa gat ttt g?a atg tat ttc 338
Ile Leu Ser gge Asn Ser val Glu 185 Glu Asp Phe Gly TSE Tyr Phe

tgt caa cag agt aac agc tgg cct ttc acg tic g?c tcg g?g aca aaa 386
Cys GIn glg Ser Asn Ser Trp Pro Phe Thr phe Gly SeE Gly Thr Lys
115 12

ttg gaa ata aaa cgg 401
Leu g;g Ile Lys Arg
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<220> <221> COS <222> (1)..(342) <400> 37 cag gtc aca ctc aaa gaa tct gga
cca aca ctc gtt aaa cca act caa Gn Val Thr Leu Lys Qu Ser Ay Pro Thr Leu
Val Lys Pro Thr Gn 1 5 10 15 aca ctc agc ctg act tgc agc ttt tct ggc ttc
agc ctc tcc act agc Thr Leu Ser Leu Thr s Ser Phe Ser Ay Phe Ser Leu Ser
Thr Ser 202530 ggc ctc ggc gtg PeE€rdQ9§0ati43ceealcag ccc cct gga aaa gge ctg
gaglad, g,y 4eu Gy Val Ser Trp Ile Arg Gn Pro Pro Ay Lys Ay Leu Qu
3540422 11gg A8y gcc cac atc tat tgg gac gat gac aag cgg tac aat cca agcl92
Trp LAL2Al aPRAis |le Tyr Trp Asp AS Asp Lys Arg Tyr Asn Pro Ser 505560 ctg
aaa t®413ggd'4st §Pacc ata tct aag gat act tct tcc aat cag gtg240 Leu Lys Ser
Arg Lgjpolhrgll e Ser Lys Asp Thr Ser Ser Asn G n Val 65707580 ttc ctg aag
atc aca tct gtg gct cct gtc gac act gcc act tat tat288 Phe Leu Lys Ile Thr
Ser \ff‘c Xah AReoThyaPragidnThie Akw Gllyr Law MeTyireugBROIBPL e §en agg gat tac tac
gca ttc tcc ttc gaP tac tgg ggc caglﬁga336 Cys Al a Asp Tyr Tyr Ala Ser
Ser Phe Asp Tyr Trp Ay Gn dy 100105110 act ctg342 Thr Leu <210> 38 <211>
114 <RB2sePRFg<@y3Asp\rilief vali aku <h2061328>Proy aAldighrcLdéioser ruct <400> 38 G n
Val Thr Leu Lys2@ u Ser Ay Pro 2fhr Leu Val Lys POo Thr G n 151015 Thr Leu
Ser Leu Thr Cys Ser Phe Ser Gy Phe Ser Leu Ser Thr Ser 202530 Ay Leu Ay

Val Sen Fhe g;bec;w @spaArgPv Eg@ L@yswszyGMgLﬁ;h Ged GIn ser
Ile Ser Asn Tyr Leu His Trp Tyr GIn GIn Lys Ser His Glu Ser Pro
50 5% 60

Arg Leu Leu Ile Lys Tyr Ala Ser Gln Ser Ile Ser Gly Iie Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Ile Leu Ser Phe Asn
85 90 95

ser val Glu Thr Glu Asp Phe Gly Met Tyr Phe Cys Gln GIn Ser Asn
100 105 110

Ser Trp Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125

<210> 9
<211> 7
<212> PRT
<213> Mus sp.

<400> 9
Ihr Ser Gly Met g]y val Ser

<210> 10
<211> 16
<212> PRT
<213> Mus sp.

<400> 10
gis Ile Tyr Trp gsp ASp Asp Lys Arg Igr Asn Pro Ser Leu igs Ser

<210> 11
<211> ¢
<212> PRT
<213> Mus sp.

<400> 11
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354045 Trp Leu Ala His Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser Page
25 pctfr2009051343-seql 505560 Leu Lys Ser Arg Leu Thr Ile ser Lys Asp Thr
ser Ser Asn G n val 65707580 Phe Leu Lys Ile Thr Ser val Ala Pro Val Asp
Thr Ala Thr Tyr Tyr 859095 Cys Ala Ar Tyr Tyr Ala Ser Ser Phe Asp Tyr
Trp Ay @n dy 100105110 Thr LFEGfE@PBQS@%3<2%ﬂ> 1059 <212> DNA <213> Honp
sapi < < 1 (1059) <400> 39 ctg gag gcc tct gag gaa
gtg dﬁ%’E?fqggggﬁﬁéef§§rc§§23€é-%Ec agc48 Leu Gu Ala Ser Qu u val Qu
Leu Gu Pro Cys Leu Ala Pro Ser 151015 ctg gag cag caa gag cag gag ctg aca
gta gqﬁ_ctt:%gg cag cct gtg96 Leu Gu Gn Gn AQu Gn Gu Leu Thr vVal Al a
Leu miPro Val 202530 cgg ctg tgc tgt ggg cgg gct gag cgt ggt ggc cac
t gg thaagalgagl44 Arg Leu Cys Cys Gy Arg Ala Qu Arg Ay Ay H's Trp Tyr
Lys (x313354045sggc agt cgc ctg gca cct gct gge cgt gta cgg ggc tgg agg ggce
cgcl9 O@y 2er Arg Leu Ala Pro Ala Ay Arg val Arg Ay Trp Arg Ay Arg
50556

Arg Ala Ser Gln Ser Ile Ser Asn Tyr Leu His

1 5 10

<210> 13
<211> 7
<212> PRT
<213> Mus sp.

<400> 13

Iyr Ala Ser GIn Ser Ile Ser
5

<210> 14
<211> 9
<212> PRT
<213> Mus sp.

<400> 14
E1n Gin Ser Asn ger Trp Pro Phe Thr

<210> 15
<211> 1395
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(139%)

<400> 15
atg gac tcc agg ctc aat tta gtt ttc ctt gtc ctt att tta aaa ggt 48
Tet Asp Ser Arg Eeu Asn Leu val Phe Lgu val Leu Ile Leu igs Gly

1

gtc cag tgt gat gtg cag ctg gtg gag tct g?g g?a g?c tta gtg cag 96
val GIn Cys ggp val GIn Leu Va g;u ser Gly Gly Gly ggu val GIn

cct gga g?g tcCc €gg aaa ctc tcc tgt gca goc ¢t gga tic act ttc 144
Pro Gly Gly Ser Arg Lys Leu sSr Cys Ala Ala Ser Gly Phe Thr phe
4

agt aac ttt g?a atg cac tgg gtt cgt cag gct cca gag aag g?a ctg 192
Ser ?gn Phe Gly Met His ;Ep val Arg GIn Ala ggo Glu Lys Gly Leu

gag tgg gtc gca tac att agt agt g?c agt agt acc atc tac tat gca 240
Glu Trp val Ala Tyr Ile ser Ser Gly Ser Ser Thr Ile Tyr Tyr Ala
65 70 75 80
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cta

gag att gcc agc ttc cta cct gag gat gct ggc cgc tac ctc tgc240 Leu Qu

Ile Ala Ser Phe Leu Pro Qu Asp Ala Ay Arg Tyr Leu Cys 65707580 ctg gca
cga ggc tcc atg atc gtc ctg cag aat ctc acc ttg att aca288 Leu Ala Arg Gy
Ser Met Ile Val Leu Gn Asn Leu Thr Leu Ile Thr 859095 ggt gac tcc ttg acc
tcc agc aac gat gat gag gac ccd<afitgQ0885EH3833®lG y Asp Ser Leu Thr Ser ser
Asn AeP g@g“a % g;ﬁal-{[fc 3et diS ﬁ%%&% G P3%afhbct €9 agdg agg cac
agt % TRE \G ng ?ﬁ gCPlee traf ng]é gas‘bsnffa#osws Asp Arg H's Ser Tyr
Pro Gn Gn Ala Pré5Tyr Trp 1151201286 aca cac ccc ca® cgc atg gag aag aaa
ctg cat a.qta cct _gcg ggg432 Tq; Hs . Pro Gn Agg met gkg Lys §¥§ Leu Hi s
( C a a C
Al 2 B PED SEact i Aesea T oattd gEF B0 900 &30S Ghicca off aca ooc
aac ccc acg ccci@cc480 Asn Thr \A)s Lys Phe Arg CydoPro Ala Ala Ay Asn Pro
Thr Pro Thr Page 26 pc%1r2009051343-segl 14515015%160 atc cgc { g ctt aag
gat O £a 29 RORAEORRE A3 SSCADEH P ACT AT AR 9F Leu 195 Asp Gy
Gn a e 1Hlss y As 0 e f 0 51§ga ggc att cgg ctg cgc cat
cag cac tgg agt ctc gtg atg gag agc576 Ay Ay Ile Arg Leu Arg Hs G n His
Trp Se3C k89 9gal Q?Gﬁcsﬂia 98?1 19!2i %F? gge @apc %Eacgc g2 aca tac
acc tgd ég@ ¥atgaf hd rg%%g@(ﬁ Varr VAl e fladysal G Thr Tyr Thr cys
Leu Val u Asn Al a 195200205 gtg ggc agc atc cgt tat aac tac ctg cta gat
gtg ctar agttcgggttcc¢6172mattg3|g¥c8mt g?aetAn:gc'tygcd\maT Bag Leu #8p Val Leu
r; L Pro Leu Ala Pro Gly Ser Ala Ala Gln Thr Asn
GQu Aqg gé? SeY 05350 e 11 120
tcc atg gtg acc ctg g?a tgc ctg gtc aag g?c tat ttc cct gag cca 528
ser Met val Thr Leu Gly Cys Leu val Lys Gly Tyr phe Pro Glu Pro
165 170 175
gtg aca gtg acc tgg aac tct g?a tce ctg tcc age g?t gtg cac acc 576
val Thr val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly val His Thr
180 185 190
ttc cca gct gtc ctg cag tct gac ctc tac act ctg agc agc tca gt 624
Phe Pro Ala val Leu Gln Ser Asp Leu Tyr Thr Leu Ser Ser Ser va
195 200 205
act gtc c¢cc tCc agec acc tgg ccc agc gag acc gtc acc tgc aac gtt 672
Thr val pPro Ser Ser Thr Trp Pro Ser Glu Thr val Thr Cys Asn val
210 215 220
gcc cac ccg gec agec age acc aag gtg gac aag aaa att gtg ccc agg 720
Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys Ile val Pro Ar
225 230 235 24
gat tgt g?t tgt aag cct tgce ata tgt aca gtc cca gaa gta tca tct 768
Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr val Pro Glu val Ser Ser
245 250 255
gtc ttc atc tic ccc cca aag ccc aag gat gtg ctc acc att act ctg 816
val Phe Ile Phe Pro Pro Lys Pro Lys Asp Val Leu Thr Ile Thr Leu
260 265 270
act cct aag gtc acg tgt gtt gtg gta gac atc agc aag gat gat ccc 864
Thr Pro Lys val Thr Cys val val val Asp Ile Ser Lys Asp Asp Pro
275 280 285
gag gtc cag ttc agc tgg ttt gta gat gat gtg gag gtg cac aca gct 912
Glu val GIn Phe ser Trp Phe val Asp Asp val Glu val His Thr Ala
290 295 300
Cag acg caa ccC €gg gag gag cag trc aac agc act ttc cgc tca gtc 960
GIn Thr GIn Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Ser val
305 310 315 320
agt gaa ctt ccc atc atg cac cag gac tgg ctc aat g?c aag gag ttc 1008
Ser Glu Leu Pro Ile Met His GIn Asp Trp Leu Asn Gly Lys Glu Phe
325 330 335
aaa tgc agg gtc aac agt gca gct ttc €ct goc ccc atc gag aaa acc 1056
Lys Cys Arg gis Asn Ser Ala Ala ggg Pro Ala Pro Ile g;g Lys Thr
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ccg cac cgg ccc atc ctg cag gcc ggg ctc ccg gcc aac acc aca gcc720 Pro Hi s
Arg Pro lle Leu Gn Ala Ay Leu Pro Ala Asn Thr Thr Al a 225230235240 gtg

gtg ggc agc gac gtg gag ctg ctg tgc aag gtg tac agc gat gcc768 Val vVal Gy
Ser Asp Val Gu Leu Leu Cys Lys Val Tyr Ser Asp Al a 245250255 cag ccc cac
atc cag tgg ctg aag cac atc gt mcafo?@a@ﬂj‘gé 22 agc816 Gn Pro Hs Ile Gn
Trp Leu S er Se t gga gac ggt

(oo offt B sonaientcord: S0 SR RE el DA MR TR0, PR

Tyr val G n3sal Leu Lys Thr p 752802853a5c aat agc tca gag gtg gag

gtc ctg tac ctg cg aac gt tca cc912 Il e Asn Sert Ser Gu u val Leu
e 5 6 skt e ASon o0 WCdiE ol ac 5 orc
gca ggc tccatc Gu Tyr Cys Leu Ala Ay

Asn Ser Ile Gy Leu 305310315320 tcc tac cag tct gcc tg ctc ac gtg ctg

cca acgacctta RCSetoAR r val?Q%u Pro Qu
Gu % %?% frAsp Ehe 5':"'E°g§érl cggf’gﬁg éggleggaj ﬁ: g%?g-l Bgct age cat cac
cat cat cat cacl056 Trp Thr Ala Ala Ala Pro u Ala Ala ser Hs Hs Hs Hs
Hi s Har §d934036 ggalgaglaa?16c a4 ax] ket 35® <¢od AsCRRD 924 3> HH® sapi ens
<400>A40S e $1h RroafRa SV e lJ-Y\?a% ESITU'"L‘QIB’ el Iﬂ’Fd“%yés'i’_eu Ala Pro Ser
151015 Leu Gu dn n Gu Gn Au Leu Thr val Al a Leu @y Gn Pro Val

aca gat g? tct tac ttc gtc tac agc aag ctc aat gtg cag aag agc 1296
Thr Asp Gly 255 Tyr phe val Tyr ig; Lys Leu Asn Va g;g Lys Ser

aac tgg gag gca g?a aat act ttc acc tgc tct gtg tta cat gag g?c 1344
Asn Trp Glu Ala Gly Asn Thr 228 Thr Cys Ser va kgg His Glu G
435

ctg cac aac cac cat act gag aag agc ctc tcc cac tct cct g?t aag 1392
Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
450 455 460

tga 1395

<210> 16
<21l> 464
<212> PRT
<213> Mus sp.

<400> 16
?et Asp Ser Arg Leu Asn Leu val Phe Leu val Leu Ile Leu Lys Gly

val GIn Cys Asp val GIn Leu val Glu Ser Gly Gly Gly Leu val Gin
20 25 30

Pro Gly g1y Ser Arg Lys Leu zgr Cys Ala Ala ser g;y pPhe Thr Phe
5

Ser ?an Phe Gly Met His ;Ep val Arg GlIn Ala 250 Glu Lys Gly Leu

Glu Trp val Ala Tyr Ile Ser Ser Gly Ser Ser Thr Ile Tyr Tyr Ala
65 70 75 80

Asp Thr val Lys Gly Arg Phe Thr Ile Ser Arg Asp Ash Pro Lys Asn
85 90 a5

Thr Leu Phe Leu GIn Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met
100 105 110

Tyr Tyr Cys Ala Arg Tyr Asp Tyr Asp Asp Asp Tyr Tyr Ala Met Glu
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202530 pctfr2009051343-seql Arg Leu Cys Cys Ay Arg Ala Gu Arg Ely Ay

Hi s
Trp
Tyr
Leu
Ser
Tyr
Al a
Pro
Asn
Met
du
du
Thr
Tyr
Asn

Trp Tyr Lys Qu 354045 Ay Ser Arg Leu Ala Pro Ala Ely Arg Val Arg Ay
Arg Ely Arg 505560 Leu Gu Ile Ala Ser Phe Leu Pro Qu Asp Ala Ely Arg
Leu Cys 65707580 Leu Ala Arg Ely Ser nmet Ile val Leu A n Asn Leu Thr
Il e Thr 859095 Ely Asp Ser pece@rZl0005E43SseqlAsn Asp Asp G u Asp Pro Lys
H s 100105110 Arg Asp Led28er Asn Arg Hisl&r Tyr Pro Gn Gn Ala Pro
Trp 115120125 Thr His Pro Gn Arg net Qu Lys Lys Leu Hs Ala Val Pro
Ef %3.93938164}1 B3P THH sé@lval yehrPhgl Aeg $aks APS ayAl ThrAITarEl'y Asn Pro Thr
Thr 136150155160 Ile 2% Trp Leu Lys AW Ay G n Ala Phe Hs Ay GQu
Arg Ile 165170175 Ay Ely Ile Arg Leu Arg HHs Gn His Trp Ser Leu va

0 I |, Br 0 Al Ye1ThhEhrTMEn Thr Cys Leu Val
%ﬁ% Efé S%SS%%%%%@ %I I‘E f@el%olsigly%g %r Asn Tyr L&&0Leu Asp val Leu
Arg Ser 210215220 Pro His Arg Pro Ile Leu G n Ala Ely Leu Pro Ala Asn

h |
o Mef VAT sl dsclr i Ly B M R e T e VT e
El'y Ser Ser 260265270

val Thr val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly val His Thr
180 185 19¢ :

Phe Pro Ala val Leu Gln Ser Asp Leu Tyr Thr Leu Ser Ser Ser val
195 200 205

Thr val Pro Ser Ser Thr Trp Pro Ser Glu Thr val Thr Cys Asn val
210 215 220

Ala His Pro Ala ser Ser Thr Lys val Asp Lys Lys Ile val Pro Ar
225 230 235 24

Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr val Pro Glu val Ser Ser
Py i 2};5 Y 250 255

val Phe Ile Phe Pro Pro Lys Pro Lys Asp val teu Thr Ile Thr Leu
260 265 270

Thr Pro Lys val Thr Cys val val val Asp Ile Ser Lys Asp Asp Pro
275 280 285

Glu val Gin Phe Ser Trp Phe val Asp Asp val Glu val His Thr Ala
290 295 300

GIn Thr GIn Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg Ser val
305 310 315 320

ser Glu Leu Pro Ile Met His GIn Asp Trp Leu Asn Gly Lys Glu Phe
325 330 335

Lys Cys Arg val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr
i ¢ 340 345 350

Ile Ser Lys Thr Lys Gly Arg Pro Lys Ala Pro GIn val Tyr Thr Ile
355 360 365

Pro Pro Pro Lys Glu GIn Met Ala Lys Asp Lys val Ser Leu Thr Cys
370 375 380

Met Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr val Glu Trp GIn Trp
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Phe Ely Ala Asp Ely Phe Pro Tyr Val G n val Leu Lys Thr Ala Asp 275280285
Ile Asn Ser Ser u val GQu val Leu Tyr Leu Arg Asn Val Ser Al a 290295300
Ile Ay Leu 320 Ser Tyr G n Ser Ala Trp Leu Thr Val Leu Pro Qu Gu Asp Pro
Thr 325330335 Trp Thr Ala Ala Ala Pro Gu Ala Ala Ser Hs Hs Hs Hs Hs
H s 340345350 <210> 41 <211> 723&tf2A00D905N43<@dl> Honp sapi ens <220> <221>
CDS <¥B®> (1)..(726) <3M0> 41 ctg gag ¢8€ tct gag gaa gf'Pgag ctt gag ccc
tgc caa gca ccc tac Leu Au Ala Ser Gu Gu Val GQu Leu Gu Pro Cys An Ala

Pro Tyxdn &1y iR AR hd8 AIeRASRayBCGsCASh OB¢ ¢lir) PER O 1@agetdagpct g cat gca gta
cct gcg Trp Thr Hig0Pro G n Arg net4@®u Lys Lys Leu H>s Ala Val Pro Ala

202530 ggg aac acc gtc aag ttc cgc tgt cca gct gca ggc aac ccc acg cccl44

Ay Apfl Bp M3 séy SyFshe™Nih 95 S0 Aol AsiGvi1 ABR By sERr Pro 354045 acc
atc cgc tgg af amy gat gga cag 45 tit cat ggg gatpdaac cgcl92 Thr Ile Arg

Trp Leu Lys Asp Gy Gn Ala Phe Hs Gy GQu Asn Arg 505560 att gga ggc att

cgg c c gat,cag.cac t C tg.10 I Gy Ile Arg Leu

Arg Hik%l égﬁ ":‘_;'sAﬁar %1§2ArsnLgﬁr 323‘,% .Wé"t c% %’e 5%7;%4@50&%{ gﬁgtg ccc tcg gac

cgc ggc aca tac acc tgc ctg gta gag aac288 Ser Val Val Pro Ser Asp Arg Gy

Thr Tyr Thrtg%s lLeu.Val, G u Asn 859095 gct tg ? c a $ ¢ cgt tat aac tac

ctg ct® ¢§af gt Q”@ag'rcfj&%éé’sﬁeﬁ' A ry"% € IJOA% %r Asn Tyr Leu Leu
4

Asp Val Léu du Arg

<210> 17
<211> 705
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(705)

<400> 17

atg gcc tgg att tca ctt ata ctc tCt ctc ctg gct ctc age tca g?g 48
Met Ala Trp Ile Ser Leu Ile Leu Ser igu Leu Ala Leu Ser igr Gly

1 5

gcc att tcc cag gct gtt gtg act cag gaa tct gca ctc acc aca tca 96
Ala Ile ser GlIn Ala val val Thr g;n Glu Ser Ala Leu ggr Thr Ser
20

cct g?t gaa aca gtc aca ctc act tgt cgc tca agt act g?g gct gtt 144
Pro Gly g;u Thr val Thr Leu Igr Cys Arg Ser Ser Igr Gly Ala val

aca act agt aac tat gcc aac tgg gtc caa gaa aaa €ca gat cat tta 192
Thr Thr ser Asn Tyr Ala Asn Trp val GlIn Glu Egs Pro Asp His Leu
50 55

ttc act g?t cta ata g?t g?t acc aac aac cga gct cca ggt gtt cct 240
Phe Thr Gly Leu Ile goy Gly Thr Asn Asn 9;9 Ala pro Gly val ggo
65

cC aga ttc tca ggc tcc ctg att gga gac aag g¢t gcc ctc acc atc 288
g]a Agg Phe Ser g?y ser Leu Ile G?y Sgp Lys Ala Ala Leu ;gr Ile
85

aca ggg gca cag act gag gat gag gca ata tat ttc tgt gct cta tgg 336
Thr G?y Ala ?38 Thr Glu Asp Glu ?ag Ile Tyr Phe Cys g}g Leu Trp

tac agc aac cat tgg gtg ttc g?t g?a g?a acc aaa ctg act gtc cta 384
Tyr Ser Aig His Trp val Phe g25 Gly Gly Thr Lys igg Thr val Leu
1

g?c cag ccc aag tct tcg cca tca gtc acc ctg ttt cca cct tcc tet 432
Gly GIn Pro Lys Ser Ser Pro Ser Vval Thr Leu Phe Pro Pro Ser Ser
130 135 140

gaa gag ctc gag act aac aag gcc aca ctg gtg tgt acg atc act gat 480
Glu Glu Leu Glu Thr Asn Lys Ala Thr Leu Va14Cys Thr Ile Thr Asp
Page



100105110 tcc ccg cac cgg ccc atc ctg cag gcc ggg ctc ccg gcc aac acc
aca384 Ser Pro His Arg Pro Ile Leu An Ala Gy Leu Pro Ala Asn Thr Thr
115120125 gcc gtg gtg ggc agc gac gtg gag ctg ctg tgc aag gtg tac agc
gat432 Ala Val Val Ay Ser Asp Val Qu Leu Leu Cys Lys Val Tyr Ser Asp
130135140 gcc cag ccc cac atc qagfr2Iosipsdageqlac atc gtc atc aac ggc
agc48¥ a A n Pro Hs!30 e An Trp Leuldys H s IIe Val PR Asn Ay Ser

145150455160, 4064 Akgh 1 0a6@2cHl C Cleppag act
90652&1253&% g %XEQ%S g)ggéghgﬁsfn‘ é'[yrg ggﬂ ASprclvarthiewolys Thr Al a
165170175 pctfr200§651343 seql AsplfPe Asn Ser ser Gu val Qu val Leu Tyr
Leu Ar Val er 180185190 e lofo Ld @Gcacc t ctc gca
ggc a%f‘gﬁ See W %, Lo g3 rygﬁ 19 a0t A< oy X% a'y TAcn
Ser | y 1952 205 ctc tcc t atg8scag tct gcc tgglgmtc acg gtg ctg cca gag
gag gac ccc672 Leu Sergl%r Gn Ser Ala Trp Leu Thr val Leu Pro G u Asp

e dcat ¢ Pcat cat
"o ARG o Mot (IHORIG B MR s

aAIz@oPr H s HIS Hs Hs H's
225230235240 cac tga726 H s <210> 42 <211> 241 <212> Prur <213> Hono

sapi em @DO&QMQQI_GGCGQF NJ‘é %CG‘@'CV ﬁ aéua@ tBro y8%Gn A a
Pro T g%m ¥h Whro%h rgggd"q Py st Yy¢ L%‘" @eE Hs Ala Val Pro
Al a

gag aag agt ttg tcc cgt gct gac tgt tcc tag - 705

Glu Lys Ser Leu Ser Arg Ala Asp Cys Ser

225 23

<210> 18

<211> 234

<212> PRT

<213> Mus sp.

<400> 18

Met Ala Trp Ile Ser Leu Ile Leu Ser Leu Leu Ala Leu Ser Ser Gly
1

Ala Ile ser GIn Ala val val thr GIn Glu Ser Ala Leu Thr Thr Ser
20 25 30

Pro Gly Glu Thr val Thr Leu Tgr Cys Arg ser Ser I?r Gly Ala val
35 4

Thr Tgr Ser Asn Tyr Ala ?gn Trp val Gln Glu Eas Pro Asp His Leu
5

Phe Thr Gly Leu Ile Gly Gly Thr Asn Asn Arg Ala Pro Gly val Pro
65 70 75 80

Ala Arg Phe Ser Gly Ser Leu Ile Gly Asp Lys Ala Ala Leu Thr Ile
85 90 95

Thr Gly Ala GIn Thr Glu Asp Glu Ala Ile Tyr Phe Cys Ala Leu Trp
100 105 110

r Ser Asn His Trp val phe Gly Gly Gly Thr Lys Leu Thr val Leu
4 115 120 125

Gly GIn Pro Lys Ser Ser Pro Ser val Thr Leu Phe Pro Pro Ser Ser
130 135 140

Glu Glu Leu Glu Thr Asn Lys Ala Thr Leu val Cys Thr Ile Thr Asp
145 150 155 160
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202530 Ay Asn Thr Val Lys Phe Arg Cys Pro Ala Ala Ay Asn Pro Thr Pro
354045 Thr Ile Arg Trp Leu Lys Asp Ay Gn Ala Phe HHs Gy Qu Asn Arg
505560 Ile Ay Ay Ile Arg Leu Arg His Gn His Trp Ser Leu val nmet Qu

65707580 Ser Val Val Pro Ser Asp Ar GI¥ Thr Tyr Thr Cys Leu Val du Asn
859095 Ala Val Ay Ser Ile Arg PFff"%Lqé?o }343cee@leu Asp Val Leu Gu Arg
100105110 Ser Pro H's Arg Pro Ile Leu Gdn Ala Ay Leu Pro Ala Asn Thr Thr

115126He25y AlmroValy Vall a1y TisevalsaspVakp @y YU AbpEI1GYsShiysoVal Tyr Ser Asp
130135140 Ala Gn R6b His Ile An TAPLeu Lys His I1&3%al Ile Asn Ay Ser
145150155160 Ser Phe Gy Ala Asp Ay Phe Pro Tyr val G n Val Leu Lys Thr

Al a RageThP G14681ypwet @095 HRAGHEAR KEPLAR oA Rek! £srAa@nSer ser G u val
A u Val Leu Tyrl8ku Arg Asn Val B 180185190 Al a9Gl u Asp Ala Ay G u Tyr

Thr Cys Leu Ala Gy Asn Ser Ile Ay 195200205 Leu Ser Tyr @ n Ser Ala Trp
Leu T u 5220 ra1krp..Then Ala Ala Ala Pro
s 19k o] S 80 0 GASRAR  PeTe

alegr H s

Arg His Ser Ser Tyr Ser Cys GIn val Thr His Glu Gly His Thr val
210 215 220

Glu Lys Ser Leu Ser Arg Ala Asp Cys Ser
225 23

<210> 19
<211> 420
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(420)

<400> 19
atg gac tcc agg ctc aat tta gtr ttc ctt gt¢ ctt att tta aaa g?t 438
Tet Asp Ser Arg ;eu Asn Leu val Phe igu val Leu Ile Leu Lys Gly

15

gtc cag tgt gat gtg cag ctg gtg gag tct g?g g?a g?c tta gtg cag 96
val GIn Cys ggp val GIn Leu va g;u Ser Gly Gly Gly ggu val Gln

cct g?a g?g tcc cgg aaa Cctc tcc tgt gca gocc tct g?a ttc act ttc 144
Pro Gly (3;5y ser Arg Lys Leu 28r Cys Ala Ala ser gsy Phe Thr Phe

agt aac ttt g?a atg cac tgg gtt cgt cag gct cca gag aag g?a ctg 192
Ser §gn Phe Gly Met His Egp val Arg Gln Ala 250 Glu Lys Gly Leu

gag tgg gtc gca tac att agt agt g?c agt agt acc atc tac tat gca 240
ggu Trp val Ala Tyr ;ae Ser Ser Gly Ser ggr Thr Ile Tyr Tyr g%a

gac aca gtg aag g?c Cga ttc acc atc tcc aga gac aat ¢cc aag aac 288
Asp Thr val Lys gsy Arg Phe Thr Ile ggr Arg Asp Asn Pro ;ys Asn
5

acc ctg ttc ctg caa atg acc agt cta agg tct gag gac acg gcc atg 336
Thr Leu Phe igg GIln Met Thr Ser LSU Arg Ser Glu Asp Thr Ala Met
105 110

tat tac tgt gca aga tat gat tac gac gat gat tac tat gct atg gaa 384
Tyr Tyr (1:{§ Ala Arg Tyr Asp 13215 Asp Asp Asp Tyr BE Ala Met Glu

tac tgg g?t caa gga acc tca gtc acc gtc tcc tca 420
Tyr Trp.- Gly GIn Gly Thr ser val Thr val Ser Ser
130 135 140
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<210> 43 <211> 1059 <212> DNA <213> Mus sp.

<220> <221> CDS <222>

(1)..(1059) <400> 43 ctt gag gcc tct gag gaa atg gag cag gag ccc tgc cta
gcc cca atc48 Leu Gu Ala Ser Qu Au net Gu An Au Pro Cys Leu Ala Pro

Ile 151015 ctg gag cag caa gag cag
gtg96 Leu Au Gn Gn Gu An Wit

gtg ttg acg gtg gcc ctg ggg cag cct
r20999ht3Nabeq a Leu Gy G n Pro Val

202530 agg ctg tgc tgt ggg cgc acc gag cgt ggt cgt cac tgg tac aaa gagl44d
Lexbysadys Gy Arg

Arg
agc
Leu
agc
Leu
acc
val

gat

Asp
caa
Pro

cegllet
AF
tt

al

230 (P
32t tMUSC

a tct get
a dy Arg
tPyag gat

Peqposl 2oAsp Ala Gy

e fe

Pro Lys Thr
¢ 6ée %'acAanggQBzmseLetsem Seu Ser G3¥rGlE G1vH

Tyr Trp 115& 0125 aca cac c

a ca

P SEEUANh LY PN keH

gaa gac ccc aag aca ctc336 Asp
Leu 100105110 agc agc tcc tcg agt ggt cat gtc tac cca cag

cct gcc ggg432
Pro Gly géy Ser Arg Lys Leu igr Cys Ala Ala ser ggy Phe Thr Phe

c aat ctt

Thr Qu Arg Ay Arg His Trp Tyr Lys G u 354045 ggc
ggg cga gta cgg ggt tgg aga ggc cgcl92 Ay Ser Arg
val Arg Ay Trp Arg Ay Arg 505560 ctg gag atc gcc
gct ggc cga tac ctc tgc240 Leu GQu Ile Ala ser Phe
Arg Tyr Leu Cys 65707580 ctg gcc cgt ggc tcc atg
acg tt? ctt at%288 Leu_Ala Arg Gy ser Met Thr val
Maf Riso @atLgadle d@”g? &% tcc atc agt aat
p Ser Leu Thr Ser Ile Ser Asn Asp Qu

L%U\l‘éﬂﬂﬂ Pro Gn Gn Ala

caa cgc atg gaglaag aaa ctg cat gca gtg

ser Asn Phe Gly Met His Trp val Arg GIln Ala Pro Glu Lys Gly Leu

50 55 60
Glu Trp val Ala Tyr Ile Ser Ser Gly Ser Ser Thr Ile Tyr Tyr Ala
65 70 75 80
Asp Thr val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Pro Lys Asn

85 90 95
Thr Leu Phe Leu Gln Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met
100 105 110
Tyr Tyr Cys Ala Arg Tyr Asp Tyr Asp Asp Asp Tyr Tyr Ala Met Glu
115 120 125

Tyr Trp Gly GIn Gly Thr ser val Thr val Ser ser

130 135 140
<210> 21
<211> 412
<212> DNA
<213> Mus sp.
<220>
<221> (DS
<222> (29)..(412)
<400> 21
tgaaaagaat agacctggtt tgtgaatt atg gcc tgg att tca ctt ata Cctc 52

get Ala Trp Ile ger Leu Ile Leu

tct ctc ctg gct ctc agec tca g?g gcc att tcc cag gct gtt gtg act 100
Ser Leu Leu Ala Leu Ser Ser Gly Ala Ile Ser Gln Ala val val Thr

10 15 20
cag gaa tct gca ctc acc aca tca cct 148

GIn Glu Ser Ala Leu Thr Thr Ser Pro

25

g?t gaa aca gtc aca ctc act
Gly g}u Thr val Thr Leu Igr
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Thr Hs Pro Gn Arg net u Lys Lys Leu Hs Ala Val Pro Ala Gy Page 31

pctfr2009051343-seqgl 130135140 aat act gtc aaa ttc cgc tgt cca gct gca ggg

aac ccc atg cct acc480 Asn Thr Val Lys Phe Arg Cys Pro Ala Ala Ay Asn Pro

Met Pro Thr 145150155160 atc cac tgg ctc aag gat gga cag gcc ttc cac ggg

gag aat cgt att528 Ile H s Trp pordr2§080583p3ckgqlG n Ala Phe Hi s %g/ G u Asn
g

Arg | Egt Sg‘@‘l gt 364 96t t9tE gRL T AFt a3fc tah0%€adag d§%9agc c tg atg
gaa ag’f%ff:’gg es;' hg"é%e? e"tﬁ%ﬁf %EE " 39 gy'l"rﬂf)]asggn ﬁ-ga Val Met du Ser
180185190 gtg gta ccc tcg gac cgt ggc aca tac aca tgc ctt gtg gag aac

t ct 62dte/al a\%a 2 X CSergaﬂsE@wrgaGt ant ?_gyr Cﬂrhrat@g?tLe?ut Vgt du 2&h Ser
1952083b§ 181G Uy ys &G AP b@d—ef‘gé'?‘iagﬁrt ¥ k8% I&?g?(gaﬁ ¥t'§rctg gag cgg
tcc672 Leu Ay Ser Ile Arg Tyr Ser Tyr Leu Leu Asp Val Leu G u Arg Ser
210215822 @ac ogyac gct agg gI_fICgﬁt @cttgeccaga 0@ OQQ gt ctazcatgattaac az$2 aca
gct72®5mﬂéﬂ9;§ Al3) PPRoG Y ¥al @&roGria Arg Rheysernglprseraler Ade Thr Thr Al a
225230235240 gt g gtg ggc agc “gac gtg gag cta e tgc aag gtg tac agc gac
gcc76§ga/ghc \alg Gy goel ctASRe/alecQea Ucde/ act YgagVgdt Tug Ser gp Al a
245256 %spaggc;ﬁ'ta agga laetuaThlagwg'g-nrcgggla?dfg G%Tgrggtgémtgdgaac ggc agc
agc816 G%R Pro His Ile A B3Trp Leu Lys H s18hl val I1le Asn Ay Ser Ser
2602694y Qb1 G996 Y6E t t L et Lldr @0 aggy aca
gac86, 'Id:‘heeé?}f %&%E%@%H&J% ﬁ%l E&éa#g@%ng tlggy‘ Thr Thr Asp
275280085 atc aat agc ¥y gag gta gag gl ttg tat ctg addlaac gtg tcc

gCtgl&?a gga acc aaa ctg act gtc cta 412
Gly Gly Thr Lys Leu Thr val Leu
125

<210> 22

<211> 128

<212> PRT

<213> Mus sp.

<400> 22

Met Ala Trp Ile Ser Leu Ile Leu Ser Leu Leu Ala Leu Ser Ser Gly

1 5 10 15

Ala Ile ser Gln Ala val val Thr G1n Glu ser Ala Leu Thr Thr ser
20 25 30

Pro Gly (a;;u Thr val Thr Leu Igr Cys Arg Ser Ser Igr Gly Ala val

Thr Egr Ser Asn Tyr Ala ?gn Trp val G1n Glu é%s Pro Asp His Leu

Phe Thr Gly Leu Ile Gly Gly Thr Asn Asn Arg Ala Pro Gly val Pro
65 70 75 80

Ala Arg Phe Ser Gly Ser Leu Ile Gly Asp Lys Ala Ala Leu Thr Ile
85 90 95

Thr Gly Ala GIn Thr Glu Asp Glu Ala Ile Tyr Phe Cys Ala Leu Trp
100 105 110

Tyr Ser Asn His Trp val Phe Gly Gly Gly Thr Lys Leu Thr val Leu
115 120 125

<210> 23
<211> 5
<212> PRT
<213> Mus sp.
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I'le
gag
Al a
t ac
Ser

gca

ac ct,gpag
Pro CfEDO,%I 2
<211>Asb2he H13>MARHAis213> nus sp.

Adn
Au
Cys
Leu
ser
Ser
ser
Ay

Val
t at
Cys
ctc
Val
gct
H s

du
acc
Leu
acg
Leu
agc
H s

Asn Ser Ser val

gat gca gga
Gy GQu Tyr
cag tca gcg
Ala Trp Leu

Au

gag
Thr
tgg
Thr
gcc
Ser

u aAla

Leu Tyr
tgt ctg gcg ggc aac tcc
Ala Ay Asn Ser
gtg ctg cca gag gaa gac
Pr <@ 02089051343 -keql Thr
cat cac cat cat cat cacl056 Trp Thr Thr Al a Thr
Hs Hs Hs H's 340345350 t gal059 <210> 44

<400> 44 Leu du Al a Ser

Leu

Gu Pro Cys Led Ala Pro Ile 151015 Page

Gn Gn du Gn Val Leu Thr val

Qa0 y24vrg Thr Gu Arg Ay
AkZllSerl’Ala Ay Arg Val Arg

PﬁﬁzEeu;ﬁfro Gu Asp Ala Gy
METDThrM5afPval His Asn Leu
| kgposer24Asn Asp

Gu Asp Pro
Hs val Tyr Pro.Gn Gn Al a

Thr

Al a

Arg His
Gy Trp
Arg Tyr

Leu

Lys Thr
Pro Tyr

Leu
Trp
Arg
Leu
Leu
Leu

y Trf
Iyr Ile ser Ser g1y ser Ser Thr Ile I%r Tyr Al

Gly

<210>
<211>
<212>
<213>

<400>

25

12

PRT

Mus sp.

25

Val Ser Ala 290295300
atc ggc ctt960 A u Asp
Leu 305310315320 tcc
ctc acglO008 Ser Tyr Gn
325330335 tgg aca aca

Arg Asn

lle Ay

Qu du Mt GQu
32 pctfr2009051343-seql Leu
Gy Gn Pro Val 202530 Arg Leu
Tyr Lys Qu 354045 Ay Ser Arg
Ay Arg 505560 Leu Gu Ile Ala
Cys 65707580 Leu Ala Arg Ay
Met 859095 Asp Asp ser Leu Thr
100105110 Ser Ser Ser Ser Ser

115120125
a Asp Thr X%ﬂ LysS

Iyr Asp Tyr Asp ésp Asp Tyr Tyr Ala Tgt Glu Tyr

<210>
<211>
<212>
<213>

<400>

26
14
PRT
Mus sp.

26

?rg Ser Ser Thr g]y Ala val Thr Thr igr Ash Tyr Ala Asn

<210> 27
<211> 7
<212> PRT
<213> Mus sp.

<400> 27

g1y Thr Asn Asn grg Ala Pro

<210> 28
<2il> 9
<212> PRT
«<213> Mus sp.

<400> 28

§1a Leu Trp Tyr ger Asn His Trp val

<210> 29
<211> 321
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Thr
Asn

Hs Pro Gn Arg net Qu Lys Lys Leu Hs Ala val Pro Ala Ay 130135140
Thr Val Lys Phe Arg Cys Pro Ala Ala Ay Asn Pro Met Pro Thr

145150155160 Ile H's Trp Leu Lys Asp Ay Gn Ala Phe Hs Ay Gu Asn Arg

I'le
Ser
Ser
Ser
Al a
Asp
Ser
Thr
Tyr
Al a
Val
Al a

165170175 Gy Gy Ile Arg Leu Arg Hs Gn H's Trp Ser Leu Val Met Qu
180185190 Val val Pro Ser A=pf/A0podbiR4Bhsedqlyr Thr Cys Leu Val du Asn
I@Q—BOZD@.%eu q1y Ser Ile Arg Tyr Ser Tyr Leu Leu Asp val Leu Qu Arg
2392153619 %is Arg Pro Ile Leu Gn Ala Ay Leu Pro Ala Asn Thr Thr
225930235240 Val Val Ay Ser Asp val GQu Leu Leu Cys Lys Val Tyr Ser

A223245 bR HZedCsequenoeHi s |le Gn Trp Leu Lys His Val val Ile Asn Ay
Ser 260265270 Phe Gy Ala Asp Gy Phe Pro Tyr val G n Val Leu Lys Thr
Aspp375280285 pctfr2009051343-seql Ile Asn Ser Ser Au Val Gu Val Leu
Lear1Ar gecodsn val Ser Ala 290295300 G u Asp Ala Ay Gu Tyr Thr Cys Leu
G322Asn(13er (3210 Ay Leu 305310315320 Ser Tyr Gn Ser Ala Trp Leu Thr

LSIHJOE{:OZG! u Qu Asp Leu Thr 325330335 Trp Thr Thr Ala Thr Pro Qu A a
Shig Eke gdeScH ek gt eh GHA0AMBIR0 (107 4Rc<Blggd 773 <> DVA

GIn Ser Ala Leu Thr GIn Ser Pro Ala Thr Leu Ser val Ser ;Eo G

1 5 10

caa tct gtg agc ctg tcc tgt c<gg gca age cag tct att tcc aat tat 96
GIn Ser val Ser Leu Ser Cys Arg g}a ser Gln Ser Ile ggr Asnh Tyr
20

y

ctg cac tgg tat cag caa cac cca g?c gag agc cca cgg ctc ctg atc 144
Leu His Trp Tyr GIn Gln His Pro Giy Glu Ser Pro ﬁgg Leu Leu Ile
35 40

aaa tac gcc tct caa tcc att tct g?c tcc aac aga cgc ttc tct g?c 192
Lys Tyr Ala Ser GIn Ser g}e Ser Gly Ser Asn ggg Arg Phe Ser Gly
50

agc g?c tcc g?c acc gat ttc att ctc agc ttt aat agc gtt cag gca 240
ggr Gly ser Gly Thr ?gp Phe Ile Leu Ser ;ge Asn Ser val GlIn géa

gag gat ttt g?g atg tac ttc tgt caa cag agc aac tct tgg cct ttt 288
Glu Asp Phe Gly get Tyr Phe Cys Gln ggn Ser Asn Ser Trp g;o Phe
5

acc ttc g?a agc g?g act aaa ctg acc gtt ctg 321
Thr phe Gly igg Gly Thr Lys Leu Igg val Leu

<210> 30
<?211> 107
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 30
Glin Ser Ala Leu Thr GIin Ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 S5 10 15

GIn Ser val Ser Leu Ser Cys Arg S;a Ser Gln Ser Ile ggr Asn Tyr

Leu His Trp Tyr GIn GIn His Pgo Gly Glu Ser Pro ﬁgg Leu Leu Ile
35 4

Lys Tyr Ala Ser GIn Ser Ile Ser Gly Ser Asn ggg Arg Phe Ser Gly
50 55

ser Gly Ser Gly Thr Asp Phe Ile Leu Ser Phe Asn Ser val Gln Ala
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<213> Honp sapi ens <220> <221> CDS <222> (1)..(1773) <400> 45 agg ccg tcc
ccg acc ttg cct gaa caa gcc cag ccc tgg gga gcc cct48 Arg Pro Ser Pro Thr
Leu Pro Qu Gn Ala Gn Pro Trp Gy Ala Pro 151015 gtg gaa gtg gag tcc ttc
ctg gtc cac ccc ggt gac ctg ctg cag ctt96 Val Qu val Qu Ser Phe Leu val
Hs Pro Gy Asp Leu Leu G n Lepc2220800513a@3t$8qlcgg ctg cgg gac gat gtg cag
agc o aac tgg ctg cd® gacldd Arg Cys7Arg Leu Arg Asp p val Gn Ser Ile
Asn Trp Leu Arg Asp 354045 ggg gtg cag ctg gcg gaa agc aac cgc acc cgc atc
aca ggq, 9%9 PHBOdR2MEL Yry¥abhdOcPs lean &l sek asheseAsitp4rd Pheé Arg Ile Thr Gy
A u G u 505560 gt'g8pag gtg cag gac 9@c gtg ccc gca g¥c tcc ggc ctc tat gcet
tgc240 Val Qu val G n Asp Ser Val Pro Ala Asp Ser Ay Leu Tyr Ala Cys
65707380 C g gac acc acc tac ttc tcc gtc aat 288
Val 1]%?' %g%%égrf%?gﬁég&?é%cé%'rggg&?pgarﬁ?je%hr Tyr Phe Ser Val Asn 859095 gtt
tca gat gct ctc ccc tcc tcg gag gat gat gat gat gat gat gac336 Val Ser Asp
Ala L Pro,.Ser Ser Qu Asp Asp Asp Asp Asp Asp Asp 100105110 tcc tct tca
gag %ﬁ%a%a?a aca gat aac acc aaa cca aac cgt atg384 Ser Ser Ser u Qu
Lys Ga2fhrpNAsp Asn Thr Lys Pro Asn Arg Met 115120125 ccc gta gct cca tat
tgg acd3dtcancifiigad aag atg gaa aag aaa ttg432 Pro val Ala Pro Tyr Trp Thr
Ser gir%OG uLys met Qu Lys Lys Leu 130135140 cat gca gtg ccg gct gcc aag

>

aca 39a0unhRi AR sbdllencet tcc agt 480
<220>
<221> DS
<222> (1)..(321)
<400> 31
caa tct gca c¢tg act caa tct cca gca aca ctg tcc gtt tct cct g?a 48
GIn Ser Ala Leu Thr GIn Ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 5 10 15
caa tcc gtg agc ctc agc tgt agg gca tcc cag tcc att agc aac tat 96
Gln ser val Ser Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Asn Tyr
20 25 30
¢tc cac tgg tac cag cag cac cca g?a gaa agc cct cgc ctg ctg ata 144
Leu His Trp Tyr GIn G1ln His Pro Gly Glu Ser Pro Arg Leu Leu Ile
35 40 45
aaa tac gca agc cag tct att agc g?c agc aac cgg <gc ttc age g?g 192
Lys Tyr Ala Ser GIn Ser Ile Ser Gly Ser Asn Arg Arg Phe ser Gly
50 55 60

tce g?c tcce g?g aca gac ttt atc ctg tct ttt agc agc gtg caa gcc 240
Ser Gly Ser Gly Thr Asp Phe Ile Leu Ser Phe Ser Ser val Gln Ala
65 70 75 80
gaa gac ttt ggc atg tac ttc tgc cag cag tct aac aat tgg cca ttc 288
Glu Asp Phe G?y Met Tyr Phe Cys GIn GIn Ser Asn Asn Trp Pro Phe

85 90 95
acc ttc g?a tcc g?c aca aag ctg acc gtg ctg 321
Thr phe Gly ser Gly Thr Lys Leu Thr val Leu

100 105

<210> 32
<211> 107
<212> PRT
<213> Artificial
<220>
<223> synthetic Construct
<400> 32
Gln ser Ala Leu Thr Gln Ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 5 10 15
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Hs Ala Val Pro Ala Ala Lys Thr Val Lys Phe Lys Cys Pro Ser Ser

145150155160 ggg acc cca aac ccc aca ctg cgc tgg ttg aaa aat ggc aaa gaa
ttc528 Page 34 pctfr2009051343-seql Ay Thr Pro Asn Pro Thr Leu Arg Trp
Leu Lys Asn Gly Lys G u Phe 165170175 aaa cct gac cac aga att gga ggc tac

aag gtc S&g cc acc tggS76 porE rFRA90AEH3Hseqlarg |l e GI¥ Ay Tyr Lys Val
Arg T$ %&EES%PFS Y94y aatsé'"aﬁ]Q Rt ﬁéggrcf‘s'bfréf gtg ccc tct gac
aag ggc aac tac acc624 Ser lle | Met Asp Ser val Val Pro Ser Asp Lys Gy
Asn Tyr Thr 195200205 tgc att gtg gag aat gag tac ggc agc atc aac cac aca
tac chep &g D;/%GﬂﬂeGMaH‘GHﬂOA@ Gl Spyr PRy Wgetrew lteu dA H's Thr Tyr Gn
Leu 2102152 gat gtc gtg gag cgg tcc cct cac? gg ccc atc ctg caa gca ggg
ttg720 Asp Val vVal Qu Arg ser Pro Hs Arg Pro Ile Leu Gn Ala Ay Leu
2252303?535?4@1(ac5e|g@dna$ar Abe sacaGt GegasncArty ggu RlgcseaGIygtg gag ttc atg
tgt 768 PP8 Ala Asn Lys ThP>Val Ala Leu dy® (%er Asn Val G u Phe Met Cys
245250255 aag gtg tac agt gac ccg cag ccg cac atc cag tgg cta aag cac

at c816er w3y \&dr &)y TheraspsphdrmeGdu Bep AHessdd @eivalTen ladd Lys His Ile
260266270 gag gtg aat Hyg agc aag att ggc cca gac aac ct8@ cct tat gtc
cag864 Gu Val Asn Ay ser Lys Ile Ay Pro Asp Asn Leu Pro Tyr Val Gn
27528QPBasplrhel 6Ty MY AL pggkyggﬁnrghﬁnas@r RGE ASR Cripafradfegag atg gag
gtg912 Ile Leu Lys8%hr 'Ala Ay Val #en Thr Thr Asp L9S G u Met G u Val
290295300 ctt cac tta aga aat gtc tcc ttt gag gac gca ggg gag tat acg

t9096¥hr Phe Gly Ser Gly Thr Lys Leu Thr val Leu
100 105

<210> 33

<211> 342

<212> DNA

<213> Artificial

<220>
<223> Humanized sequence

<220>
<221> (DS
<222> (1)..(342)

<400> 33
cag gtt act ctg aaa gaa tct g?c cca act ctg gtt aag cct aca cag 48
§1n val Thr Leu %ys Glu ser Gly Pro Igr Leu val Lys Pro Igr Gln

acc c¢tg tcc ctc acc tgt tct tic tcc g?c ttt agc ctg agc aca agc 96
Thr Leu Ser Egu Thr Cys Ser Phe ggr Gly Phe Ser Leu ggr Thr ser

g?a atg g?c gtc agc tgg atc aga caa cca ccc ggc aag g?c ctg gag 144
Gly Met Gly val Ser Trp Ile Agg Gln Pro Pro Gly kgs Gly Leu Glu
4

tgg ctg gcc cac atc tat tgg gat gat gat aag agg tat aac cct tcc 192
Trp Egu Ala His Ile Tyr Trp Asp Asp Asp LyS egg Tyr Asn Pro Ser
55

ctg aaa tcc aga ctc aca att tcc aag gac acc tcc agc aac cag gtc 240
Egu Lys Ser Arg Leu ;Br Ile Ser Lys Asp ;2r ser ser Asn GlIn §S1

ttC ctg aag ata acc tct gtt gat cca gt? gac acc gca act tac tac 288
Phe Leu Lys Ile g?r Ser val Asp Pro ;g Asp Thr Ala Thr ;gr Tyr

tgc gcc cgc gac tac tat gcc agc tct ttt gac tac tgyg g?g cag g?c 336
Cys Ala Arg 288 Tyr Tyr Ala Ser ig; Phe Asp Tyr Trp glg Gln Gly

aca ctc 342
Thr Leu
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Leu Hs Leu Arg Asn val Ser Phe Qu Asp Ala Ay GQu Tyr Thr Cys
305310315320 ttg gcg ggt aac tct atc gga ctc tcc cat cac tct gca tgg ttg
accl008 Leu Ala Ay Asn Ser Ile Ay Leu Ser H's H's Ser Ala Trp Leu Thr
325330335 gtt ctg gaa gcc ctg gaa gag agg ccg gca gtg atg acc tcg ccc
ctgl056 Val Leu Gu Ala Leu d wpdafu200o958343-5kq) Val Met Thr Ser Pro Leu
340345350 tac ctg gag ata gcg cta gag ccc aaa tct tgt gac aaa act cac
acallO4 Tyr Leu Qu Ile Ala Leu Qu Pro Lys Ser Cys Asp Lys Thr His Thr
35536Q2f(ks tge cca ccg tgc cca gca cct gaa ctc ctg ggg gga ccg tca gtc
ttclls21leys1® o Pro Cys Pro Ala Pro Gu Leu Leu Ay Ay Pro Ser Val Phe
370375 ﬁi%ﬂttc.qcc cca aaa ccc aag gac acc ctc atg atc tcc cgg acc

cct 1200 Fe 'Bﬂg1ﬁ%§) Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
385390885400 gag gtc aca tgc gtg gtg gtg gac gtg agc cac gaa gac cct gag
gt c 1248238 usyrtheTiey coystrvgt Val Val Asp val Ser His u Asp Pro du Val
405410%*% aig ttc aac tgg tac gtg gac ggc gtg gag gtg cat aat gcc aag
aca12§% y he Asn Trp Tyr val Asp Ay Val Qu val Hs Asn Ala Lys Thr
4204268 ¥adathrcceu .99 Ghgsgagigaprd abr axn wglk LgsgPrioaThc@lngt g gt ¢ agc

gt c1334 Page 35 pctfr2009051343-sedP Lys Pro Arg AW du Gn Tyr Asn ser
Thr Tyr Arg Val Val Ser Val 435440445 ctc acc gtc ctg cac cag gac tgg ctg
aat g@kr 230 ga9LbRcrhragyd 86l 3Pe s@ucTirpheakert @du e Thinsésp Trp Leu Asn Gy
Lys Au Tyr Lys2@ys 450455460 aafp gtc tcc aac aaadlycc ctc cca gcc ccc atc
gag aaa acc atc tccl440

Gly Met g;y val Ser Trp Ile 269 GIn Pro Pro Gly Lys Gly Leu Glu

L

45

Trp Lgu Ala His Ile Tyr Egp Asp Asp Asp Lys esg Tyr Asn Pro ser
5

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gln val
65 70 75 80

Phe Leu Lys Ile Thr Ser val Asp Pro val Asp Thr Ala Thr Tyr Tyr

85 90 95

Cys Ala Arg Asp Tyr Tyr Ala Ser Ser Phe Asp Tyr Trp Gly GIn Gly

100 105 110
Thr Leu
<210> 35
<211> 342
<212> DNA
<213> Artificial
<220>
<223> Humanized sequence
<220>
<221> CDS
<222> (1)..(342)
<400> 35
cag gtg act ctc aaa gaa tct g?c cct aca ctg gtg aaa ccc act cag 48
G1n val Thr Leu Lys Glu Ser Gly Pro Thr Leu val Lys Pro Thr Gln
1 5 10 15
aca ctc agc ctg acc tgc tecc ttc agce g?c ttc tct ctg agc act tcc 96
Thr Leu Ser Leu Thr Cys Ser phe Ser Gly Phe Ser Leu Ser Thr Ser

20 25 30
gga ctc gga gtg agc tgg att cgc caa cct cCt ggg aaa ggc ctg gag 144
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Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile Ser
465470475480 aaa gcc aaa ggg cag ccc cga gaa cca cag gtg tac acc ctg ccc
ccal488 Lys Ala Lys Gy Gn Pro Arg Qu Pro Gn val Tyr Thr Leu Pro Pro
485490495 tcc cgg gat gag ctg acc aag aac cag gtc agc ctg acc tgc ctg

gt cl1l536 Ser Arg Asp G u Leu Thrpdtys2009051343-¥Yedl Ser Leu Thr Cys Leu Val
5005061 0-ela@ YgHe! tsec o Ite Aragel yEeo dire @btgg% o lyabed §d¥gag agc aat ggg
1584 Lys d Phe Tyr Pro Ser 4Rsp tie Ala val uTrp Gu Ser Asn Ay
515529 S_tgagrggegc gad aRC @ Qatagacdglc a@a ag@ tattaaeCecytagect g gad2 t cc
gacl68&p Gen HG T1ASTYrASnp Asp Asps AFirLYShArcPTyr kst Re@ SEEu Asp Ser Asp
5305355430ggc tcc ttc ttcetc tac agc aag B2 c acc gtg gac aag agc agg
tggng%Qaé R afY & tENfed G Ttk 281 gh¥ SadaCtcc e Vit e@@degs Ser24g9g Trp
545550256 0seragrg a@uoty a%€ pircLyd Asp Crhrt ger Sec ApngGt yadat gag gct ctg
cacl7883 Gn Gn Ay Ast Val Phe ser Cys5Ser Val Met His®u Ala Leu His

56557 C t a diCta£G9+00t aggg tgalvs /3
Asn Hggg%éﬁ%%%&r?% y§°§3§§gla’§% %%a%ﬁﬁzée%fiaﬁi%m Y6 1980585500 <210> 46
<211> 590 <212> PRB5<213> Honp sapi @0s <400> 46 Arg P50 Ser Pro Thr Leu Pro
Au G nt Alc§ G ngProa";I_:'r FSQ%CAI a Pr oglgl%%StVaégGg?;]\_/glﬁ %?g ser igga Leu val
Hs P g r Asp p val Gn
Ser IF%S ?gn %BQ%EU%N Agpal gﬁo%cﬁy Vgl Tgnr eloAl a G 4

Arg Ile Thr Ay Gu Qu

u ser Asn Arg Thr
aca ctg 342

Thr Leu

<210> 36

<211> 114

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 36
G1n val Thr Leu Lys Glu Ser Gly Pro Thr Leu val Lys Pro Thr GIn
1 5 10 15

Thr Leu Ser Lgu Thr Cys Ser Phe ggr Gly Phe Ser Leu ggr Thr Ser
2

Gly Leu Gly val Ser Trp Ile ﬁag Gln Pro Pro Gly kysrs Gly Leu Glu
35

Trp Leu Ala His Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Ash Pro ser

50 55 60
Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn GIn val
65 70 75 80
Phe Leu Lys 1le Thr Ser val Asp Pro val Asp Thr Ala Thr Tyr Tyr
85 20 95
Cys Ala Arg Asp Tyr Tyr Ala Ser Ser Phe Asp Tyr Trp Gly GlIn Gly
100 105 110
Thr Leu
<210> 37
<211> 342
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505560 Val
65707580 val
Page 36 pctfr2009051343-seql

Asp
Asn
Au
Lys
Trp
Tyr
Pro

d u Val
Thr Ser Ser
Asp Asp Asp Asp Asp Asp
Thr_ Lys Pro ASn Arg Met

L 1§L?etn ks Lys Leu
P%%l >ys'ﬁ‘%}ts1L ! ﬁ% Ser Ser
Leedys Asn Ay Lys GQu
Ly&23pal Hymagi :w?v/ SPHUENTRY
ser Asp Lys Ay Asn Tyr
| keppdsn Hi's Thr Tyr G n
Pe22l>l eciseu G n Ala Ay
K422er (WRsn (3 d u Phe
H.gdogh! 344 n Trp Leu Lys
Pedy B30 Aanctedalrgaalyét
Tirliﬂn ALY, vhs'pumy%ysslqjlulvéer

ctc
Leu

aca
Thr

&ty

tgg
Trp

agc
ser

ctg act
Leu Thr
20

gt
va

tgc
Cys

agc
ser

atc
Ile

tcc
Ser

Cctc
Leu

tgg

Q?C
Gly Trp
35

cac
H1s

tat
Tyr

atc

ctg
Ile

Leu
50

gcc
Ala

tg9
Trp
55

ata
Ile

tct
Ser

dadd
Lys

acc
Thr
70

tct
Ser

ctg
Leu
65

ttc
Phe

€ag
Arg

ctg
Leu

atc
Ile

aca
Thr
85

ctg
Leu

aag
Lys

gt
Va

tac
Tyr

tac
TYr

tgc
Cys

gca

at
Ala 2

Asp
100

gca

agg
Ala

Arg

act
Thr

ctg
Leu

38

114

PRT
Artificial

<210>
<211>
<212>
<213>

<220>
<223> Synthetic Construct

<400> 38
§1n val Thr Leu tys Glu ser
Thr Leu Ser Egu Thr Cys ser

Gly Leu g;y val ser Trp Ile

Trp Leu Ala His TIle Tyr Trp

G n Asp Ser Val
Pro Ser

Pro Ala Asp Ser Ay Leu Tyr Ala Cys
Ay ser Asp Thr Thr Tyr Phe Ser Val Asn
859095 val Ser Asp Ala Leu Pro Ser Ser du
100105110 Ser Ser Ser Au GQu Lys Qu Thr Asp
115%262209Pb 3 Nakeqll a Pro Tyr Trp Thr Ser Pro
130135140 H's Ala Val Pro Ala Ala Lys Thr val
145150155160 Ay Thr Pro Asn Pro Thr Leu Arg
Phe 165170175 Lys Pro Asp Hs Arg Ile dy Ay

Trp 180185190 Ser Ile Ile nmet Asp ser val val
Thr 195200205 Cys Ile Val Qu Asn Qu Tyr Ay
Let, 210215220 Asp Val Val GQu Arg ser Pro H's
Leu 225230235240 Pro Ala Asn Lys Thr Val Al a
Met Cys 245250255 Lys val Tyr ser Asp Pro A n
Hs Ile 260265270 Qu Val Asn Ay Ser Lys Ile

gh édanady T28045ahd &cheact ysa Thr Algg Ay val
v Rrel Thr Leu val Lys Pro Thr Gln

10 15
act 96
Thr

ctc tcc
Leu Ser
30

&y

aat
Asn

ttt
Phe

tct
ser
25

ttcC
Phe

agc
ser

g?c agc
Gly ser
ccc
Pro

cct 144

Pro

aada
Lys
45

tac
Tyr

ctg
Leu

gag

cag
Glu

€gg
GIn

Arg
40

&ty

o
60

tct
Ser

cca 192

Pro

agc
Ser

gat
Asp

gac
Asp

aag
Lys

gac
Asp

aat 240

Asn

tcc
Ser

act
Thr
75

gac
Asp

tct
Ser

gt
va
80

tat
TYr

&ty

cag

gat
Gln

Asp

aag
LYyS

tat 288
Tyr

95

act
Thr

ety
110

act
Thr

cct
Pro

gtc
val
90

ttc
Phe

gcc

gct
Ala

Ala

tac 336

Tyr

tcc
ser
105

tcc
Ser

gat
Asp

cag

tgg
Gln

Trp

342

Thr GIn

15

Gly Pro Igr Leu val Lys Pro

ser Thr ser

30

Phe Ser Leu

25

Gly phe Ser

Arg GIn Pro Pro Gly Lys Gly Leu Glu

40 45

ASp Asp Asp Lys Arg Asn Pro Ser

Page 25
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290295300 Leu H's Leu Arg Asn val Ser Phe Qu Asp Ala Ay du Tyr Thr Cys

305310315320 Leu Ala Ay Asn Ser
Leu Gu Ala Leu Au GQu Arg Pro Ala val net Thr Ser Pro

Thr

Leu
du
Asp
Val

Asp
Tyr
Asp
Leu
Pro
Thr
Ser
Tyr
Tyr

325330335 Val
340345350 pctfr2009051343-seql 355360365 cgs Pro Pro Cys Pro Ala Pro

Leu LS%u Gy Gy Pro
eu net
Ser

Thr

Asp val

A

Il e

Ser

o

val P
Thr

Hs Gu Asp Pro

val

X5 $8ruAKG | Ledi BhrAZhe Aex

Ser Thr Tyr Ar60 Val

Trp Leu Asn Ay Lys Qu Tyr
Pple Alea 1Bs011¢ ahdl ser_ysal Ha
Arg Gu Pro G ®5val Tyr Thr

Lys Asn G n Val

Ser

Leu Thr

Aeys e Adgaay@iyd HrThPa Get
Lys Thr Thr1®%o Pro val Leu

Ser
Thr

Lys Leu Thr val

Leu

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

ctg gag gcc
Leu Glu Ala

1
ctg
Leu

cgg
Arg

&ty

cta
Leu
65

ctg
Leu

oty

agg
Arg

aca
Thr

aac
Asn

gag
Glu

ctg
Leu

agt
ser
50

gag
Glu

gca
Ala

gac
Asp

gac
Asp

cac
His
130

acc
Thr

39
1059
DNA

Homo sapiens

cDS
(L.

39

cag
Gln

tgc
Cys
35

cgc
Arg

att
Ile

cga
Arg

tcc
Ser

ctc
Leu
115

cCcC
Pro

gtc
val

tct
Ser

caa
Gln
20

tgt
Cys

ctg
Leu

gcc
Ala

&y

ttg
Leu
100

tcg
Ser

cag
Gln

aag
Lys

. (1059)

gag
Glu
5

gag
Glu

3ty

gca
Ala

agc
Ser

tcc
ser
85

acc
Thr

aat
AsSn

cgc
Arg

ttc
Phe

gaa
Glu

cag
GIn

cgyg
Arg

cct
Pro

ttc
Phe
70

atg
Met

tcc
Ser

agg
Arg

atg
Met

cgc
Arg

Val

gag
Glu

gct
Ala

gct
Ala
55

Cta
Leu

atc
Ile

agc
Ser

cac
His

gag
Glu
135

tgt
Cys

Asp Lys

gag
Glu

ctg
Leu

gag
Glu
40

&ty

cct
Pro

gtc
val

aac
Asn

agt
Ser
120

aag
Lys

CCa
Pro

Ile Ay Leu Ser H's Hs ser Ala Trp Leu

6200993 138B6edbu Phe Pro Pro Lys Pro Lys
Pro 385390395400 G u Val Thr Cys val Val
G u val 405410415 Lys Phe Asn Trp Tyr Val
Lys AShrTh28dr2 5480adnys1iPvalArg G u A u G n
Ser Val”%35440445 Leu THQ val Leu His @n
Lys Cys 450455460 Lys val ser Asn Lys Al a
P vEBIASHO DI Q44 SABOTySyAl @ Lys Gy G n
Leu9Pro Pro 48549049%5ser Arg Asp A u Leu
Cys Leu val 500505510 Lys Gy Phe Tyr Pro

%pﬁ@msg yyﬁ$g§g§§§1ﬁ?ymo A u Asn Asn

Ser Asp 53 Ser Phe Phe Leu
Ser Arg Trp
ctt gag ccc tgc ctg gct ccc agce 48
Leu Glu Pro Cys Leu Ala Pro Ser
10 15
aca gta gcc ctt g?g cag cct gt 96
Thr val Ala Leu Gly GIn Pro va
25 30
cgt g?t g?c cac tgg tac aag gag 144
Arg Gly Gly His Igp Tyr Lys Glu
cgt gta cgg g?c tgg agg g?c cgc 192
Arg val Arg goy Trp Arg Gly Arg
gag gat gct g?c cgc tac ctc tgc 240
Glu Asp Ala Gly Arg Tyr Leu Cys
75 80
ctg cag aat ctc acc ttg att aca 288
Leu Gln Asn Leu Thr Leu Ile Thr
20 95
gat gat gag gac ccc aag tcc cat 336
Asp Asp Giu Asp Pro Lys Ser His
105 110
tac ccc cag caa gca ccc tac tgg 384
Tyr Pro GIn Gln Ala Pro Tyr Trp
125
aaa ctg cat gca gta cct gcg g?g 432
Lys Leu His Ala val Pro Ala Gly
140
gct gca gge aac CCC acg ccc ace 480

Ala Ala Gly Asn Pro Thr Pro Thr
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545550555560 A n Gn Gy Asn Val
H s 565570575 Asn His Tyr Thr

<222> (1)..(1773)

5

aac agfc ¥gd GRCcBRAaPEhtA
Thr Ag}e byg TepuLéd ¢y& Asp2

cav 1385 o

ggg ccc gac gg

G n Lys Ser

pct fr2009051343- seq|

ctg ccd’qticzQQQgg

Asp Gy Leu Pr&%Tyr Leu 275280
Yo ¥e Mal gﬁe

Ol agPhe atic 6

£ ¥

C
5 isostd
Ala Trp Leu 325

aca

gt
va

ccg
Pro
225

gt
va

cag
Gln

ttc
Phe

atc
Ile

gag
Glu
305

tcc
Ser

tgg
Trp

tga

ggc
ety
210
cac
His

gt
Va

CcCC
Pro

ety

aat
Asn
290

gac
Asp

tac
TYrPr

acc
Thr

<210>
<211>
<212>
<213>

<400>
Leu Glu Ala
1

agc
ser

cgg
Arg

&y

cac
His

gcc
Ala
275

agc
ser

gca
Ala

cag
Gln

gca
Ala

40
352
PRT
Homo

40

Leu Glu GlIn

atc
Ile

CCC
Pro

agc
Ser

atc
Ile
260

gac
Asp

tca
Ser

&ty

tct
Ser

gca
Ala
340

IO I Ao ey ke B8 40" ol gl

ot

Leu Ser

aag gtt ctc a

Phe Ser cys ser val

net HHs Au Al a Leu

Leu Ser
580585590 <210> 47 <211> 1773 <212> DNA <213> Honp sapi ens <220> <221> CDS
260265270 gtg gaa aag aac ggc agt
3vaeald u Lys Asn Gy Ser Lys Tyr
0gcc gcc ggt gtt

dagYaacAtge Ak Gy ¥a Asn Thr

Gaw tasa

Pro Ay Lys

radflegta act ttt gag
gac gct ggg gaa tatl®acg960 Val Leu @ Ile Arg Asn vBI5 Thr Phe Gu Asp Al a

gg at§g$cc ttt

e Ser e H s Ser

335 aca gtt ctiBca gcg cct ggdf%ga gaa aag gag att aca

Aol 8 S

cgt
Arg

atc
Ile
gac
AS

245
cag
GlIn

&

gag
Glu

gag
Glu

gcc
Ala
325

gcg
Ala

sapiens

e, STl
1104 195

C
doly¥ Th
200

tat
Tyr

ctg
Leu
230

gt

p va

tgg
Trp

ttc
Phe

gt
va

tac
Tyr
310

tgg
Trp

cCC
Pro

aac
Asn
215

cag
Gin

gag
Glu

ctg
Leu

cCcC
Pro

gag
Glu
295

acc
Thr

ctc
Leu

tac
Tyr

gcc
Ala

ctg
Leu

aag
Lys

tat
TYyr
280

gtc
val

tgc
Cys

acg
Thr

gcce
Ala

Sar g1u Glu val Glu

GIn Glu GIn Glu Leu
20

ctg
Leu

aty

ctg
Leu

cac
His
265

gt
Va

ctg
Leu

ctc
Leu

gt
va

gct
Ala
345

cta gat
Leu Asp

ctc ccg
Leu Pro
235

tgc aag
Cys Lys
250

atc gtc
ITe val

caa gtc
Gln val

tac ctg
Tyr Leu

gca ggc
Ala G?y

315
ctg cca

Leu Pro
330

agc cat
ser His

gt
va
220

gcc
Ala

gt
va

atc
Ile

cta
Leu

cgg
Ar
30
aat
ASn

gag
Glu

cac
His

ctg
Leu

dac
Asn

tac
Tyr

adc
Asn

aag
Lys
285

aac
Asn

tcc
Ser

gag
Glu

cat
His

Leu Glu Pro Cys Leu
10

Thr val Ala Leu Gly

Page 27

gag
Glu

acc
Thr

agc
Ser

Q?C
278

act
Thr

gt
va

atc
Ile

gac
Asp

cat
His
350

cgg
Arg

aca
Thr
gat
AS

255
agc
ser

gca
Ala

tca
Ser

3ty

cce
Pro
335

cat
His

tcc
ser

gcce
Ala
240

gcc

p Ala

agc
ser

gac
Asp

gce
Ala

ctc
Leu
320

aca
Thr

cac
His

Ala Pro Sser
15

Gln Pro val
30

ulle.Thr A a Ser
gac d%g'act cac

672
720
768
816
864 
912
960
1008
1056

1059



Asp
tgc
Pro
ccc
Lys
tgc
Val

gtg
Ay
aac
Thr
aat

Ay
atc
Lys
tac
Leu
tgc
Val

Tyr Leu Ser Ala Leu Qu Pro Lys Ser Cys Asp Lys Thr His Thr 355360365
cca ccg tgc cca gca cct gaa ctc ctg ggg gga ccg tca gtc ttcll52 Cys Pro
Cys Pro Ala Pro Qu Leu Leu Ay dy Pro Ser Val Phe 370375380 ctc ttc
cca aaa ccc aag gac acc ctc %92%525;3 cgg_| acc cct1200 Leu Phe Pro Pro
pr o S Thr_.Leu net || erc3ér -Pe@! 385390395400 gag gtc aca
ofe? tﬁéa gsgcﬁﬁcmﬁt@rgaéiac%&' @%Gaécc‘]é’cf”ﬁ% PgbX1548 &My val Thr Cys Val
Val Asp Val Ser H's Qu Asp Pro Gu Val 405410415 aag ttc aac tgg tac
gaf C gtg gag_gtg cat aat gcc aag acal296 Lys Phe Asn Trp Tyr val Asp
ve Y%%ﬁ 4 LeY Alaskronpda Gly WVAEO%ESE%%OTEBQQRQCQHCQ’gggag gag cag tac
agc acg tac cgt gtg g agc gtcl344 LyS"Pro Arg Au Gu dn Tyr Asn ser
Tyr Arg val Val Ser Val 435440445 ctc acc gtc ctg cac cag gac tgg ctg
gbev £d8 HegAladenakhe geu PRo2GltcasglaValy laeg HirsL@ cyAsp Trp Leu Asn
L Gu Tyr Lys Cy 450455460 aag ‘gtc tcc aac aaa §€c ctc cca gcc ccc
gag aaa acc atc tccl440 Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu
Theu Wia Ser GI65erMEt5486 vadaLgc G1Rasndgeh Ghg 1RUCITgahgaa cca cag gtg
acc ctg ccc cc®%488 Lys Ala Lys98y Gn Pro Arg @u Pro Gn Val Tyr Thr
Pro Pro 485490495 tcc cgg gat gag ctg acc aag aac cag gtc agc ctg acc

CtTy Bkp ISePOLSEIThA G rASEr WsH ApUadG1bYRsp PPo @y3 Y& nPer Leu Thr Cys Leu
500505510 a#@ ggc ttc tat ccidSagc gac atc gcadlgtg gag tgg gag agc aat

0991584 Lys Gy Phe Tyr Pro Ser Asp Ile Ala Val Gu Trp Gu Ser Asn Gy
515520 »sp igg ser Asn Arg His Ser Tyr Pro GIn Gln ?}g Pro Tyr Trp

120

Thr His Pro GIn Arg Met Glu Lys Lys Leu His Ala val Pro Ala Gly
130 135 140

Asn Thr val Lys Phe Arg Cys Pro Ala Ala Gly Asn Pro Thr Pro Thr
145 15 155 160

Ile Arg Trp Leu Lys Asp Gly GIn Ala Phe His Gly Glu Asn Arg Ile
165 170 17

Gly Gly Ile Arg Leu Arg His GIn His Trp Ser Leu val Met Glu Ser
180 185 190

val val Pro ser Asp Arg Gly Thr Tyr Thr Cys Leu val Glu Asn Ala
195 200 205

val Gly ser Ile Arg Tyr Asn Tyr Leu Leu Asp val Leu Glu Arg Ser
210 215 220

Pro His Arg Pro Ile Leu GIn Ala Gly Leu Pro Ala Asn Thr Thr Ala
225 230 235 240

val val Gly ser Asp val Glu Leu Leu Cys Lys val Tyr Ser Asp Ala
245 250 255

GIn Pro His Ile GIn Trp Leu Lys His Ile val Ile Asn Gly Ser Ser
260 265 270

Phe Gly Ala Asp Gly phe Pro Tyr val Gln val Leu Lys Thr Ala Asp
275 280 285

Ile Asn ser Ser Glu val Glu val Leu Tyr Leu Arg Asn val Ser Ala
290 295 308
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cag ccg gag aac aac tac aag acc acg cct ccc gtg ctg gac tcc gacle32 A n Pro
A u Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Page 40

pct f r2009051343-seql 530535540 ggc tcc ttc ttc ctc tac agc aag ctc acc gtg
gac aag agc agg tggle80 Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys

Ser Arg Trp 545550555560 cag carrtded0eefslipicseat tca tgc tcc gtg atg cat

gag gf€lu &8 Mcf%»z@ 4 BYTGTRT @Y% %@hf}am phéstserdle ¢ | Met Hs Gu Ala
5 315

Leu H'S” 565570575 aac Tac tac acg cag dag agc ctc tcc ctg tct ccg ggt aaa

tgal773 Asn His Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Qy Lys 580585590
<210>5e13 Typ19tn §90 Ada1Drp RRT T&r1¢sl Hggo"r@aﬁheﬁauamowmghmg Pro Ser Phe

Ser Leu val GQu Asﬁ'2 hr Thr Leu G u3®Po Gu Gu 151038 Pro Pro Thr Lys Tyr
Gn'lle ser Gn Pro Qu val Tyr Val Ala Ala 202530 Pro Gy GQu Ser Leu Qu
Val Arcp Chs AlauAlewnlbyBRroAspu Mla Maa sealHI35HDsIHib | isSHis Fip Thr Lys Asp Ay
val His Leu Ay3#fo Asn nn Arg T#5 505560 Val Led¥® e Ay Gu Tyr Leu Gn
Ile Lys Gy Ala Thr Pro Arg Asp 65707580 Ser Ay Leu Tyr Ala Cys Thr Ala

Ser Axpnobhr4yval Asp Ser G u Thr 859095 Trp Tyr Phe net val Asn val Thr Asp
Al a |k&llser7Ber @y Asp Asp 100105110 A u Asp Asp Thr Asp Ay Ala Qu Asp

Phe véﬁ%erﬁgaousg&neéer Asn 115120125

<220>
<221> CDS
<222> (1)..(726)

<400> 41
ctg gag gcc tct gag gaa gtg gag ctt gag ccc tge caa gca ccc tac 43
lieu Glu Ala Sser g'lu Glu val Glu Leu %u Pro Cys GIn Ala zgo Tyr

tgg aca cac ccc cag cgc atg gag aag aaa ctg cat gca gta cct gcg 96
Trp Thr His sgo GIn Arg Met Glu Egs Lys Leu His Ala gg1 Pro Ala

g?g aac acc gtc aag ttc cgc tgt cca gct geca g?c aac ccc acg ccc 144
Gly Asn ;hr val Lys Phe Arg c%s Pro Ala Ala Gly ﬁgn Pro Thr Pro
5 4

acc atc cgc tgg ctt aag gat g?a cag gcc ttt cat g?g gag aac cgc 192
Thr gge Arg Trp Leu Lys ggp Gly G1n Ala Phe 265 Gly Glu Asn Arg

att g?a g?c att cgg ctg ¢gc cat cag cac tgg agt ctc gtg atg gag 240
é;e Gly Gly Ile Arg ?8" Arg His GIn His ;Ep Ser Leu val Met ggu

agc gtg gtg ccc tcg gac cgc g?c aca tac acc tgc ctg gta gag aac 288
ser val val Pro ggr Asp Arg Gly Thr ggr Thr Cys Leu val g}u Asn

gct gt g?c agc atc cgt tat aac tac ctg cta gat gtg ctg gag cgg 336
Ala val Gly igg Ile Arg Tyr Ash Igg Leu Leu Asp Va igg Glu Arg

tCC ccg cac cgg ccc atc ctg cag gcc g?g ctC ccg gcc aac acc aca 384
ser Pro 21? Arg Pro Ile Leu E;B Ala Gly Leu Pro ?;g Asn Thr Thr

gcc gtg gt g?c agc gac gtg gag ctg ctg tgc aag gtg tac agc gat 432
Ala {ga val Gly Ser Asp gg Glu Leu Leu Cys Ezg val Tyr Sser Asp
5

gCcC cag ccC cac atc cag tgg ctg aag cac atc gtc atc aac g?c agce 480
Ala GIn Pro His Ile GIn Trp Leu Lys His Ile val Ile Asn Gly Ser
145 150 155 160

agc ttc g?a gcc gac g?t ttc ccc tat gtg caa gtc cta aag act gca 528
ser Phe Gly Ala ?gg Gly Phe Pro Tyr {?0 G1n val Leu Lys I?E Ala

gac atc aat agc tca gag gtg gag gtc ctg tasgctg €gg aac gtg tca 576
Page



Asn Lys Arg Ala Pro Tyr Trp Thr Asn Thr GQu Lys Met G u Lys Arg 130135140
Leu Hs Ala Val Pro Ala Ala Asn Thr Val Lys Phe Arg Cys Pro Ala
145150155160 Ay Gy Asn Pro net Pro Thr met Arg Trp Leu Lys Asn Ay Lys
A u 165170175 Phe Lys Gn Gu Hs Arglle Ay Ay Tyr Lys val Arg Asn G n
Hi s 180185190 Page 41 PctfrZOQQGEIBMEmééﬁﬁ-fewlSer Leu Ile net Au Ser va
Val PREP Jdf Asip3Ey Seq §luayal §ip g%zemm et AC§aaVEETA u Asn Gu Tyr
Gy Ser Ile Asn s Thr Tyr His 215220 Leu Asp Val val Qu Arg Ser Pro
Hi s Ag]gc Bag (jdcegtaetg?a' gagAtac GAcy PHRS5280a2 laau frcoard aggdsn Al 624&er Thr
val vala @ly A&gpyA}%;ﬁ ¥ 1ugTyr F§'§§ ¢ Leu 39800 saryEle &AlyTyr Ser Asp Al a
Gn Pro Hs ¥ an Trp Ile L H s 2602652702031 du Lys Asn Ay Ser Lys
Tyr Geie Ree AP csd tckeged kg btk 2 028D ghyy Sgadahad &éclys Abr Ala Gy
val Aseu Ber 'ﬂShTG%;[SeI:;e/g'tl:a(}T%IUee %%32%%58@9 gvgisg1\léegsﬂ'wol le Arg Asn val
Thr Phe &8 Asp Ala Ay G2% Tyr Thr 3053102333320 Cys Leu Ala Ay ASO Ser
I'le I r i , n 3 Thi+ Y@k Leu Py Ala Pro
Ay %‘%e &g -l%sﬁ%ﬁ?ﬁ%ﬁ%ﬁ/ﬁ%aﬁé %ﬁk%ﬁm@%&gﬁﬁsgﬂmﬁsmu Ser Ala Leu
Au P2¥ Lys Ser cys As@Elys Thr H s Thr23355360365 240

cac tga 726
His

<210> 42

<211> 241

<212> PRT

<213> Homo sapiens

<400> 42
Leu Glu Ala Ser Gtu Glu val Glu Leu Glu Pro Cys Gln Ala Pro Tyr
1 5 10 15

Trp Thr His 550 Gin Arg Met Glu 5{5 Lys Leu His Ala ggT Pro Ala

Gly Asn ggr val Lys Phe Arg ggs Pro Ala Ala Gly an Pro Thr Pro

Thr §8e Arg Trp Leu Lys ggp Gly GIn Ala Phe gas Gly Glu Asn Arg

Ile Gly Gly Ile Arg Leu Arg His Gln His Trp Ser Leu val Met Glu
65 70 75 80

Sser val val Pro Ser Asp Arg Gly Thr Tyr Thr Cys Leu val Glu Asn
85 20 95

Ala val Gly ser Ile Arg Tyr Asn Tyr Leu Leu Asp val Leu Glu Arg
100 105 110

Ser Pro His Arg Pro Ile Leu GIn Ala Gly Leu Pro Ala Asn Thr Thr
115 120 125

Ala val val Gly Ser Asp val Glu Leu Leu Cys Lys val Tyr Ser Asp
130 135 140

Ala GIn Pro His Ile GIn Trp Leu Lys His Ile val Ile Asn Gly Ser
145 150 155 160

ser Phe Gly Ala Asp Gly Phe Pro Tyr val GIn val Leu Lys Thr Ala
Page 30



Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu Ay Gy Pro Ser Val Phe 370375380
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu net Ile Ser Arg Thr Pro
385390395400 A u Val Thr Cys Val Val Val Asp val ser Hs GQu Asp Pro Qu
Val 405410415 Lys Phe Asn Trp Tyr Val Asp Gy val Qu val Hs Asn Ala Lys
Thr 420425430 Lys Pro Arg G u GparfGRo090pa34%ssedbr Thr Tyr Arg val val Ser
Val 435440445 Leu 15 val Leu His GMOAS Trp Leu Asnl®y Lys G u Tyr Lys
Cys 450455460 Page 42 pctfr2009051343-seql Lys Val Ser ASn Lys Ala Leu Pro

Al a Ppgp i1 A skySseFhe1d hvalSeu ¢6b4 204704 86u larg AdravaysseBy G n Pro Arg
Gu Pro Gn Val 139r Thr Leu Pro BB% 485490495 Seri¥® g Asp Gu Leu Thr Lys
Asn G n Val Ser Leu Thr Cys Leu Val 500505510 Lys Ay Phe Tyr Pro Ser Asp

e Ahgav@ly, 33 aThheid 4158y r A Ehy 12L5RR0E2H Asnnsél a1@alyAsn Asn Tyr Lys
Thr TﬁraPrg B_p% Val ﬁeu Aserg SH)0 %sp 530535540 a5 Ser Phe Phe Leu Tyr Ser
Lys Leu Thr Val Asp Lys Ser Arg Trp 545550555560 G n Gn 3y Asn Val Phe

Ser s . Ser t. H S| aP2Pd W (PcAPAspli Brolyr Thr G n Lys
Ser E\é‘ﬁu%{, ﬁ'luG ers%‘r 5@@?@% gg'(-)lS 51519%52200> 49 <2ﬁ|> 2403

Thr Trp Thr Ala Ala Ala Pro Glu Ala Ala Ser His His His His His
225 P 230 235 240

His

<210> 43
<211> 1059
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(1059)

<400> 43

ctt gag gcc tct gag gaa atg gag cag gag ccc tgc cta gcc cca atc 48
Leu 213 E1a Ser 213 g1u Met Glu Gln gAu Pro Cys Leu Ala g;o Ile

1 5

ctg gag cag caa gag cag gtg ttg acg gtg gcc ctg ggyg cag cct gt 96
Leﬂ 213 GTg GIn Glu GIn val Leu Egr val Ala Leu G?y g%n Pro va
20

agg ctg tgc togt cgc acc gag cgt got cgt cac tgg tac aaa gag 144
Agg Leg cgs cgs 2?3 Agg Thr ggu Arg G?y Arg His Igp Tyr Lys Glu
35

C agc cgc cta gca tct gct ggg cga gta ¢gg ggt tgg aga ggc cyc 192
g?y sgr Agg Leu g1a Ser ?}a G?y Arg val Arg giy Trp Arg G?y Arg
50

ctg gag atc gcc age ttc ¢tt cct gag gat gct gge cga tac ctc tgc 240
Leg 213 Ile g]a Sgr Phe Leu Pro Glu Asp ?}a G?y Arg Tyr Leu g%s
65 70

ctg gcc cgt ggc tcc atg acc gtc gta cac aat ctt acg ttg ctt atg 288
Leg g1a Agg g?y Ser Met Thr val val gas Ash Leu Thr Leu Sgu Met
85

gat gac tcc tta acc tcc atc agt aat gat gaa gac cccC aag aca ctc 336
Asp Asp Ser Leu Thr ser Ile ser Asn Asp Glu Asp Pro Lys Thr Leu
100 105 110

agc agc tcc tcg agt ggt cat gtc tac cca cag caa gca ccc tac tgg 384
sgr sgr Ser Ser Ser G?y His val Tyr Pro Gin Gln Ala Pro Tyr Trp
115 120 125

aca cac ccc caa cgc atg gag aag aaa ctg cat gca gtg cct gec g?g 432
Thr His Pro G1n Arg Met Glu Lys Lys Leu H1§1§1a val pro Ala Gly
Page



<212> DNA <213> Rattus sp. <220> <221> CDS <222> (1)..(2403) <400> 49 atg
tgg ctg ctg ttg gct ttg ttg agc atc ttt cag gag aca cca gcc48 Met Trp Leu
Leu Leu Ala Leu Leu Ser Ile Phe Gn GQu Thr Pro Ala 151015 ttc tcc ctt gag
gcc tct gag gaa atg gaa cag gag ccc tgc cca gcc96 Phe Ser Leu Gu Al a Ser
Gu Gu Mt du Gn Gu Pro Cyspirfe2e0a05288H3@qtca atc tcg gag cag caa gag
cag gtg t13§ act gtg gcc ct1t35ggg cagldd Prolffe Ser Gu Gn Gn Gu Gn Val

cor ofer i B refb kel LR A% BERESE R T &0 &0 &Y

Arg H|135Trp Tyr 5055601%&g gag ggc agc tift tta gca tct g?eﬁﬁ ggg aga gta cgg

ggc t 240LsGIuGIy ﬁ? Val Apg Gy Trp
i eﬁgggcﬁ;?@&g@@acgéﬁkgﬁz@eg i éggx%at geh9c Cog
tac28 y Arg Leu {gsu a Ser Leu Ala Ay Arg Tyr
859095 Page 43 cggtétzﬂgog‘ﬁgOS%MS seql ctg t%% ct %C%cc cg @égc tC(‘57§tg act
gtc gt¥ t t gL u r Thr “val Val H's
Asn L?ﬂ ﬁ ﬁ% gi% %ﬁGﬁgaE? %gg Sg%?:[ 8\%[cgg ccc tcc atc aat aac

gag gac ccc aag ac0384 Ile Met Asp Asp Ser Leu Pro Ser Il e Asn Asn G u Asp
Pro L%F Tdha ccc tcg gac cgt g?c aca tac aca tgc ctt gtg gag aac tct
a? val Pro Ser Asp Arg Gly 535 Tyr Thr Cys Leu ggs Glu Asn Ser
195

ctg g?t agc att cgc tac agc tat ctc ctg gat gtg ctg gag cgg tcc 672
Leu Gly Ser Ile Arg Tyr ger Tyr Leu Leu Asp ggo Leu Glu Arg Ser
210 15

ccg cac €gg ccc atc ctg cag gcg ggg ctc cca gec aac acc aca gcet 720
Prg His Agg Pro Ile Leu GIn Ala G?y Leu Pro Ala Asn Thr Thr Ala
225 230 235 240

gtg gtg ggc agc gac gtg gag cta ctc tgc aag gtg tac agc gac gcc 768
val va ?y ser Asp val Glu Leu Leu ggg Lys val Tyr Ser ggg Ala
245

cag ccc cac ata cag tgg ctg aaa cac gtc gtc atc aac g?c agc agc 816
G1n Pro His Ile GIn Trp Leu Lys gég val val Ile Asn 37% ser ser
260

ttc ggc gcc gac ggt ttc ccc tac gta caa gtc ctg aag aca aca gac 864
Phe g? g1a Asp G?y Phe Pro ;§5 val GIn val Leu 5%? Thr Thr Asp
275

atc aat agc tcg gag gta gag gtc ttg tat ctg agg aac gtg tcc get 912
IT1e Asn Ser ser Glu val g1u val Leu Tyr Leu ggg Asn Val ser Ala
290 95

ag gat gca gga gag tat acc tgt ctg gcg ggc aac tcc atc ggc ctt 960
213 gsp g1a ?y Giu Tyr Thr Cys Leu Ala G?y Asn Ser Ile G?y Leu
305 310 315 320

tcc tac cag tca gcg tgg ctc acg gtg ctg cca gag gaa gac Ctc acg 1008
ser Tyr GIn Ser Ala Trp Leu Thr va ;gg Pro Glu Glu Asp Egg Thr
325

tgg aca aca gca acc cct gag gcc gct agc cat cac cat cat cat cac 1056
Trp Thr Thr Ala Thr Pro Glu Ala A1§ ser His His His g;g His His
340 34

tga 1059

<210> 44
<211> 352
<212> PRT
<213> Mus sp.

<400> 44
Leu Glu Ala ser Glu Glu Met Glu Gln gAU Pro Cys Leu Ala ;ro Ile
1 5
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115120125 ctc agc agc tcc tcg agt ggg cac tcc tac ctg cag caa gca cct
tac432 Leu Ser ser Ser Ser Ser Gy H's Ser Tyr Leu Gn Gn Ala Pro Tyr
130135140 tgg aca cac ccc caa cgc atg gag aag aaa ctg cac gcg gta cct
gcc480 Trp Thr His Pro An Arg nmet_Qdu L s Leu Hs Ala val Pro Ala

L4511 B 0, PRI L B g, 2 e 0

165170175 acc atc cac tgg ctc aag aac gga cag gcc ttc cac gga gag aat
cgt576 Thr Ile His Trp Leu Lys_ Asn GI_Iy Gn Ala Phe H s G‘P/ AJu Asn Arg
180185190 %41t §Y§gﬁi(sg§ﬂ:3’ ArY 13\5963}{ dradtTYcARS s TY9dYageitttc gtg atg
gag624 lle (]y Ay lle Arg Leu Arg Hs Gn H s Trp Ser Leu val net Qu
195200205 agc gtg gtg ccc tca gac cgt ggc acg tac acg tgt ctt gtg gag
aac672€1$e§9f\/argvlau Q)Ssér%fxs ehyaAga ra) Arg GIyrTrenArRdyLATS Val G u Asn
210215220°% ct ctg ggt agc t cgc tac agc tdt ctg ctg gat gtg ctg gag
cgg720 Ser Leu Ay Ser Ile Arg Tyr Ser Tyr Leu Leu Asp Val Leu Qu Arg
225230.235@'!401ﬂem1acgercabeagag Bme&tzoﬁspt%&a:&gygmg] Jge LeucCysca gcc aac acc
acg76®3Ser Pro His Arg’Pro Ile Leu Gn Aa Gy Leu Pro & Asn Thr Thr
245250255 gct gtg gtt ggc agc aac gtg gag ctg ctg tgc aag gtg tac agt
gac8la.ell snavakg Al $dry MSEITHASYaVER1 (il A LegUTHPY Sel-YeuMadt Tyr Ser Asp
260265270 gcc cag c®y cac atc cag tdg® ctg aag cac at @5gtt atc aac ggc
agc864 Ala Gn Pro Hs Ile Gn Trp Leu Lys His IIe Val Ile Asn Gy Ser

27528048305 e b 1@y O QEF 198t sé9lash tLAspCETY tA@F arhgtIQeLPtg aag aca
aca912 Ser Phe Gop Ala AS Ay Phaofro Tyr val G n1 Leu Lys Thr Thr

Ser Ser Ser Ser Ser Gly His val Tyr Pro GIn Gln Ala Pro Tyr Trp
115 120 125

Thr His Pro Gln Arg Met Glu Lys Lys Leu His Ala val Pro Ala Gly
130 135 140

Asn Thr val Lys Phe Arg Cys Pro Ala Ala Gly Asn Pro Met Pro Thr
145 15 155 160

Ile His Trp Leu Lys Asp Gly Gln Ala Phe His Gly Glu Asn Arg Ile
165 170 17

Gly Gly Ile Arg Leu Arg His GIn His Trp Ser Leu val Met Glu Ser
180 185 190

val val Pro Ser Asp Arg Gly Thr Tyr Thr Cys Leu val Glu Asn Ser
195 200 205

Leu Gly Ser Ile Arg Tyr Ser Tyr Leu Leu Asp val Leu Glu Arg Ser
210 215 220

Pro His Arg Pro Ile Leu GIn Ala Gly Leu Pro Ala Asn Thr Thr Ala
225 230 235 240

val val Gly Ser Asp val Glu Leu Leu Cys Lys val Tyr Ser Asp Ala

GIn Pro His Ile GIn Trp Leu Lys His val val Ile Asn Gly Ser Ser
260 265 270

Phe Gly Ala Asp Gly Phe Pro Tyr val GIn val Leu Lys Thr Thr Asp
275 280 285
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290295300 gac atc aat agc tca gag gtg gag gtg ctg tat ctg agg aac gtg
tcg960 Asp Ile Asn Ser Ser Au Val Qu val Leu Tyr Leu Arg Asn Val Ser
305310315320 gct gag gat gca ggg gag tac acc tgc ctg gcg ggc aac tcc atc
ggc1008AIaGIuAspAIaGIyGIuTr Thr sLeuAIaGIyAsnSerIIeGly

325330335
cantostey Sen 36yt FRE SRty Bn o A Al BeE DG 078 5

340345350 'gac ctc gcg tgg aca aca gca aca tcg gag gcc aga tat aca gat

att 1104 Asp Leu Ala Trp Thr Thr Ala Thr Ser Gu Ala Atg Tyr Thr Asp lle
3553633?5"5%@? &y Gt 5{%%90@@3&8” ﬁa aspisert hte Gi¥ %& ggc tca ctg gcet
ttg ttg ctc ctg ct tglls2 Ile Le yr Val Ser Ay Ser Leu Ala Leu Val
Leu Leu Leu Leu Leu 370375380 gcc ggg gtg tat cac cga caa gca atc cac Al a
Ay Vaer Ty lrs SArg;ﬂ@ mrpdllau| The Mk LRG5PI30G1¢ (lughsn 5; Wtra cag aag ctg Pro
Val Thr Val Gn Lys %eu 405 ggc caclcac tct cga cag 00 Ay H's Hs Ser
Arg G n 395400 cct ttg gcc cgg cag ttcl248 Pro Leu Ala Arg G n Phe 415 tcc
ttg gagptvy dAgg AlgcTHrcPrg@luasia Ata segtHis ¢is abiscHis ¢tig Higal296 Ser Leu G u
Ser Arg Ser Ser 3@Py Lys Ser Set' 3f®u Ser Leu Val

<210> 45

<211> 1773

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(1773)

<400> 45

agg ccg tcc ccg acc ttg cct gaa caa gcc cag ccc tgg g?a gce cct 48
Arg Pro Ser Pro ;hr Leu Pro Glu GiIn QAa Gln Pro Trp G ?}a Pro

1

gt? gaa gtg gag tcc ttc ctg gtc cac ccc g?t gac ctg ctg cag ctt 96
Glu va gau Ser Phe Leu val g;s Pro Gly Asp Leu ggu Gin Leu

cgc tgt cgg ctg cgg gac gat gtg cag agc atc aac tgg ctg <gg gac 144
Arg Cys ggg Leu Arg Asp Asp :8 GIn Ser Ile Asn Igp Leu Arg Asp

ggg gtg cag Cctg ¢cg gaa agc aac cgc acc cgc atc aca ggg gag gag 192
?y ES Gln Leu Ala Glu ggr Asn Arg Thr Arg éae Thr G? Glu Glu

gtg gag gtg cag gac tcc gtg ccc gca gac tcc g?c ctc tat gct tgc 240
val Glu val GIn Asp Ser val Pro Ala Asp ?gr Gly Leu Tyr Ala ggs
65 70

gta acc agc agce ccc teg g?c agt gac acc acc tac ttc tcc gtc aat 288
val Thr ser Ser Ero ser Gly Ser Asp ggr Thr Tyr Phe Ser g§1 Asn
5

gtt tca gat gct ctc ccc tcc tcg gag gat gat gat gat gat gat gac 336
val ser Asp égg Leu Pro Ser Ser gAg Asp Asp Asp Asp gig Asp Asp

tcc tct tca gag gag aaa gaa aca gat aac acc aaa €ca aac cgt atg 384
Ser Ser igg Glu Glu Lys Glu Igg Asp Asn Thr Lys ;Eg AsSn Arg Met

ccc gta gct cca tat tgg aca tcc €ca gaa aag atg gaa aag aaa ttg 432
Pro {ga Ala Pro Tyr Trp Ig; ser Pro Glu Lys TEB Glu Lys Lys Leu

cat gca gtg ccg gct goc aag aca gtg aag ttc aaa tgc cct tcc agt 480
His Ala val Pro Ala Ala Lys Thr val Lys Phe Lys Cys Pro Ser Ser
145 150 155 160

ggg acc cca aac ccc aca ctg cgc tgg tig aa§4aat ggc aaa gaa ttc 528
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420425430 ggt gtc cgg ctc tcc tcc agt ggc ccg ccc ttg ctc acg ggc ctt
gtgl344 Ay Val Arg Leu Ser Ser Ser Ay Pro Pro Leu Leu Thr Ay Leu Val
435440445 agt cta gac cta cct ctc gat cca ctt tgg gag ttc ccc cgg gac
aggl392 Ser Leu Asp Leu Pro Leu Asp Pro Leu Trp. u Phe Pro Arg Asp Arg

450455460 ctg gtg ctc gga aag ceerfe? 113‘g7a'lge c tgc.ttt ggg caa gtg gtt
ou Ve e ey B A T s BB PR e 9T 22 019
465470475480 cgt gca gaa gcc ctt ggc atg gat tcc tcc cgg cca gac caa acc
agc AagaAlca Gla c@taadaealtﬂggang_'xc Asp a8grgtSecgirtatPges Asp t@gn Thr 5Ber
48549@195”'80&5@!1%‘}5)9&19 §lg SQude at ?%t%sa‘%‘ 452 aEtA%Ehchd'pgac aag gat
ttgl536 Thr Val a Val Lys Met % Lys Asp Asn A}a Ser Asp Lys Asp Leu
500503hd Gitgcaryatg Cdag L€ g&?tg%’igc@.ttgtg@aj: aag g?tgaaxagactaa:cat c g§a4aga
cacl1584r Alla MetAspl BerSyaTGfal Ree SeruAswetysmlyL4sn Fy¥0 Tre Gy Arg H s
515520525 aa@;9 ac atc att aacz@tg ctg ggt gtc ac act cag gaa ggg ccc

Ct 91634c Lats ghb Gaadt! fad'Hic k§t! agcYadlakaOOhzaThic €hy &dgu G yePEo Leu
530538p4 aTeavaDiGIu atsn Gl TgaaGlyasegajegesn ddg ThganaaGliotieucgg gaa ttc
ctc1680 B4 val Ile Val G25Tyr Ala Al a Lygg%y Asn Leu Arg G u Phe Leu

54555 0 ce . C c t' g Pro Pro
e g R R TR SRR R

Arg 5235 580585590

CCC gCC aac aaa aca gtg gcc ctg g?t agc aac gt? gag ttc atg tgt 768
Pro Ala Asn Lys Thr val Ala Leu Gly Ser Asn val Glu Phe Met Cys
245 250 255
aag gtg tac agt gac ccg cag ccg cac atc cag tgg cta aag cac atrc 816
Lys val Tyr Ser Asp Pro GIn Pro His Ile Gin Trp Leu Lys His Ile
260 265 270
gag gtg aat g?g agc aag att g?c €ca gac aac ctg cct tat gtc cag 864
Glu val Asn Gly ser Lys I1e Gly Pro Asp Asn Leu Pro Tyr Val Gln
275 280 285
atc ttg aag act gct g?a gtt aat acc acc gac aaa gag atg gag gt 912
Ile Leu Lys Thr Ala Gly val Asn Thr Thr Asp Lys Glu Met Glu Va
290 295 300
ctt cac tta aga aat gtc tcc ttt gag gac gca g?g gag tat acg tgc 960
Leu His Leu Arg Asn val Ser Phe Glu Asp Ala Gly Glu Tyr Thr Cys
305 310 315 320
ttg gcg g?t aac tct atc g?a ctc tcc cat cac tct gca tgg ttg acc 10C8
Leu Ala Gly Asn Ser Ile Gly Leu Ser His His Ser Ala Trp Leu Thr
325 330 335
gtt ctg gaa gcc ¢tg gaa gag agg ccg gca gtg atg acc tcg ccc ctg 1056
val Leu Glu Ala Leu Glu Glu Arg Pro Ala val Met Thr Ser Pro Leu
340 345 350
tac ctg gag ata gcg cta gag ccc aaa tct tgt gac aaa act cac aca 1104
Tyr Leu Glu Ile Ala Leu Glu Pro Lys Ser Cys Asp Lys Thr His Thr
355 360 365
tgc cca <¢c¢g tgc cca gca cct gaa ctc ctg g?g g?a ccg tca gtc ttc 1152
Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe
370 375 380
Cctc titC cCC ¢ca aaa cCC aag gac acc CtC atg atc tcc <gg acc cCt 1200
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
385 390 395 400
gag gtc aca tgc gtg gtg gtg gac gtg agc cac gaa gac cct gag gtc 1248
Glu val Tthr cys val val val Asp val Ser His Glu Asp Pro Glu val
405 410 415
aag ttc aac tgg tac gtg gac g?c gtg gag gtg cat aat gcc aag aca 1296
Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
420 425 430
aag ccg €gg gag gag cag tac aac agc acg tac cgt gtg gtc agc gtc 1344
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Gl824 G n Val Ala Arg Gy nmet A n Tyr Leu Qu ser Arg Lys Cys Ile H's cag
gtg gcc cga ggc atg cag tat ctg gag tct cgg aag tgc atc cac 595600605 cgg
gac ctg gct gcc cga aac gtg ctg gtg acc gag gat gac gtg atgl872 Arg Asp Leu
Ala Ala Arg Asn Val Leu Val Thr Qu Asp AS Val Met 610615620 aag atc gct
gac ttt t ctg cc cgt gq_t gt cpetfa2 53843 &G'lta 1920 Lys Ile Ala Asp Phe
y L&¥s '"8 955% y‘ﬂ\'faF“H YTHSD PR T Tyfyf"" §84d’aﬁage 45
pctfr2009051 seql tat aag aaa acc agc aat ggc cgc ctg cca gtc aag tgg
at g getccaicl§68 ctyrcdeysad yacTtyg Bey a@mngﬁ vad\rqagltac Bag tgal Lyd3¥2p Met Al a
Pro 64885t65%alyagugtig ﬁlrgﬁggtT@aéeleg\sng@ daTWatyYedg'Sagt gac gtg tgg
tcc2016 & Al a Leu Phe Arg Val Tyr Th*®?is G n ser Asp Val Trp Ser
66000804 Qrict Ecac A GE0 EEIcd0PeORAL bhg AACaE! AGAECIYC 1ag0 Cea
t ac2064s g1y AsheLyiseal4d equTrm Sa PlrbeImé'llImVSLﬂlr de &Ery Ser Pro Tyr
675688685 ccc ggc atc #8k gtg gag gag ctP ttc tca ctg ct¥%ga gag ggg

cac2112 cfe Q¥ g r A da fac8icclety kB A0 G uaggy Hi s
69069570 1aggyar.—,3€§§§ 85.5?\%3%*&%@@2%" B e e alat ooe Lt a

at g2160 Arg Met Glul&irg Pro Pro Asn 489s Pro Ser Au B8l Tyr Ay Leu Met

70571 g 0 g accégga%gc; ¢ F ) GCO agk gtt aag
a a ‘a
cag22 /iz?égﬁ Bl 8. L§’§ ﬁhrpt%gé QU P tys an
725730735 ctg gtSQOgaa gct ctg gasbhag gtc ctg ctgsyrt gtc tct gaa gag
tac2256 Leu Val Qu Ala Leu As L(\{s val Leu Leu Al a vaI Ser a y ﬁu Tyr
aaa g?c ttc tat ccc agc gac atc gcc gtg gag tgg gag agc aat ggg 5
y EE? Tyr Pro Ser Asp %}S A1a val Glu Trp ggg ser Asn Gly

cag CCg gag aac aac tac aag acc acg cct ccc gtg ctg gac tec gac 1632
Gln Egg Glu Asn Asn Tyr Egg Thr Thr Pro Pro ggo Leu Asp Ser Asp

g?c tcc ttc ttc ctc tac age aag ctc acc gtg gac aag agc agg tgg 1680
§435/ Ser Phe Phe Leu '|5'¥5 Ser Lys Leu Thr \slgs Asp Lys Ser Arg }-gg

cag cag ggg aac gtc ttc tca tgc tcc gtg atg cat gag gct ctg cac 1728
GIn GIn Gly Asn gg; Phe Ser Cys Ser ggo Met His Glu Ala E;g His

aac cac tac acg cag aag agc ctc tcc ctg tct ccg g?t aaa tga 1773
Asn His Tyr Thr GIn Lys Ser Leu ggg Leu Ser Pro Gly %gg
580

Lys G

<210> 46
<211> 590
<212> PRT
<213> Homo sapiens

<400> 46
Arg Pro Ser Pro Thr Leu Pro Glu Gln Ala GIn Pro Trp Gly Ala Pro
1 5 10 15

val Glu val Glu Ser Phe Leu val His Pro Gly Asp Leu Leu Gln Leu
20 25 30

Arg Cys Arg Leu Arg Asp Asp val Gln Ser Ile Asn Trp Leu Arg Asp
35 40 45

Gly val GIn Leu Ala Glu Ser Asn Arg Thr Arg ége Thr Gly Glu Glu
50 55

val Glu val GIn Asp Ser val Pro Ala Asp Ser Gly Leu Tyr Ala Cys
65 70 75 80

val Thr Ser Ser Pro Ser Gly Ser Asp Thr Th;GTyr Phe Ser val Asn
Page



740745750 ctt gac ctc cgc ctg acc ttt gga ccc tat tcc ccc aac aat ggg

gat 2304 Leu Asp Leu Arg Leu Thr Phe Ay Pro Tyr Ser Pro Asn Asn Ay Asp
755760765 gcc agc agc acg tgc tcc tcc agc gac tcg gtt ttc agc cac gac
cct2352 Ala Ser Ser Thr Cys Ser ser Ser Asp ser Val Phe Ser His Asp Pro
770775780 ttg ccc ctc gag cca apetfrég09a5d3¢tsenlt cct _gag gcg cag acc
aca2400 LeU Pro Lel®™3 u Pro Ser Pro®he Pro Phe Pro &@u Ala G n Thr Thr
785790795800 tga2403 <210> 50 <211> 800 <212> PRT <213> Rattus sp. <400> 50
Met TwpllsEr AspAlleuedd Brd serlsar Stu AspeadthasfiiaspGhsp Asp A3po Al a 151015 Phe
Ser Leu Gu Alal8r Gu Gu nmet 8% Gn Gu Pro ¥ Pro Ala 202530 Pro Ile
Ser Qu dn d@n Au Gn val Leu Thr val Ala Leu Gy A n 354045 Pro Val Arg
LeU Cger Qs &y N GIUNLySAuArg: &5y ABhOTHT SydrAroTasn A06Md Lys A u Gy ser
Arg Leu Ala By Ala Ay Arg vBI0O Arg Ay Trp Arlg@5Page 46

pct fr2009051343-seql 65707580 Gy Arg Leu Qu Ile Ala Ser Phe Leu Pro Gu
ASp AlpRo Gl AT pFYITyEOPPP Thie4erCrRo led AYsAMEE &16 VysSeYs iy Thr Val val His
Asn Leu Ti®0 Leu 100I051101Bke Met Asp Asp $40 Leu Pro Ser Ile Asn Asn Qu
Asp Pro Lys Thr 115120125 Leu Ser Ser Ser ser Ser Ay H's Ser Tyr Leu Gn

Gn AIH'?S F;)ﬂﬁ% \T&'f Pro Ala Ala Lys Thr val Lys Phe Lys Cys Pro Ser Ser
145 150 155 160

Gly Thr Pro Asn Pro Thr Leu Arg Trp Leu Lys Asn Gly Lys Glu Phe
165 170 175

Lys Pro Asp His Arg 1le Gly Gly Tyr Lys val Arg Tyr Ala Thr Trp
180 185 190

Ser Ile Ile Met Asp Ser val val Pro Ser Asp Lys Gly Asn Tyr Thr
195 200 205

Cys Ile val Glu Asn Glu Tyr Gly Ser Ile Ash His Thr Tyr Gln Leu
210 215 220

Asp val val Glu Arg Ser Pro His Arg Pro Ile Leu GIn Ala Gly Leu
225 230 235 240

Pro Ala Asn Lys Thr val Ala Leu Gly Ser Asn val Glu Phe Met Cys
245 250 255

Lys val Tyr Ser Asp Pro Gln Pro His Ile Gln Trp Leu Lys His Ile
260 265 270

Glu val Ash Gly Ser Lys Ile Gly Pro Asp Asn Leu Pro Tyr val Gln
275 280 285

Ile Leu Lys Thr Ala Gly val Asn Thr Thr Asp Lys Glu Met Glu val
290 295 300

Leu His Leu Arg Asn val Ser Phe Glu Asp Ala Gly Glu Tyr Thr Cys
305 310 315 320

Leu Ala Gly Asn Ser Ile Gly Leu Ser His His Ser Ala Trp Leu Thr
325 . 330 335

val Leu Glu Ala Leu Glu Glu Arg Pro Ala val Met Thr Ser Pro Leu
340 345 350

Tyr Leu Glu Ile Ala teu Glu Pro Lys Ser Cys Asp Lys Thr His Thr
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130135140 Trp Thr Hs Pro Gn Arg net Au Lys Lys Leu H's Ala Val Pro Al a
145150155160 Ely Asn Thr Val Lys Phe Arg cys Pro Ala Ala Ay Asn Pro Mt

Pro
Arg
du
Asn
Arg
Thr
Ser
Ely
Thr
Val

Ser
Thr
Ay
Arg

165170175 Thr Ile H's Trp Leu Lys Asn Ely Gn Ala Phe Hs Ay A u Asn
180185190 Ile Ay Ay Ille Arg Leu Arg Hs Gn His Trp Ser Leu Val Mt
1952002035§er val val Pro, Frim2p0995d 363 seqhr Tyr Thr cys Leu Val G u
21021522 er Leu Ely Ser e Arg Tyr Ser r Leu Leu Asp Val Leu Qu
225230235240 Ser Pro His Arg Pro Ile Leu G n Ala Ay Leu Pro Ala Asn

Tmysz%gpzsoqsysmep ¥aa Pyl G wewdreupsly Gay REousSereal etheCys Lys Val Tyr.
Asp 2 265270 Ala Gn¥ro His Ile dn ??B Leu Lys Hs Ile val Ile Asn
Ser 275280285 Ser Phe Ay Ala Asp Ay Phe Pro Tyr val @ n val Leu Lys
Thueu2d@2 868 FoAsys Pre LksnaspeThsdreu@let Yaé S@ruAampithberroTyr Leu Arg Asn
Sé85305310315320 ABB0 A u Asp Ala G385 u Tyr Thr Cystd0eu Ala Ely ASrl
Ile Ely 325330335 pctfr2009051343-seql 340345350 Asp Leu Ala Trp Thr
Alcdu Wl serF cos WAl 8ava1 TAdp VAT sRsPHid 8187386PePB1h Iveileu Tyr Val ser
ser Leu Ala Lewd03al Leu Leu Leu4leu Leu 37037538817 a Ay val Tyr His
Gn Aalle Hs Ay Hs Hs Ser Arg AGn

Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
420 425 430

Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val
43 440 445

Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
450 455 460 yreys sy

Lys val ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
465 470 475 480

Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro
485 490 495

Ser Arg Asp Glu Leu Thr Lys Asn GlIn val Ser Leu Thr Cys Leu val
500 505 510

Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
515 520 525

GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
530 535 540

Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Tr
545 550 555 P g 563

GIn GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His
565 570 575

Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
580 585 590

<210> 47

<211> 1773

<212> DNA

<213> Homo sapiens

<220>
<221> DS
<222> (1)..(1773)
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385390395400 Pro Val Thr Val dn Lys Leu ser Arg Phe Pro Leu Ala Arg G n

Phe
Arg
Val

Arg
Val

Thr
Asp

405410415 Ser Leu G u ser Arg Ser ser Ay Lys Ser ser Leu Ser Leu Va

420425430 Ay Val Arg Leu ser Ser ser Gy Pro Pro Leu Leu Thr Ay Leu
435440445 Ser Leu Asp Leu Pro Leu Asp Pro Leu Trp G u Phe Pro Arg Asp
450455460 Leu Val Leu Gy Lpetfmeg090sd3¢d~sedu Gy Cys Phe Ay dAn Val
4Q§&£p4ig480 Arg Ala Qu Ala Leu Ay Mt Asp Ser Ser Arg Pro Asp G n

Sehg Aot 984 Xoc Tayt Vel ghagadbat YexcBda ked daySchSBadsgagAl @ SeagAsp Lys
Leang 3005885 Pbe Mexr Pap VBRUGTU asiBahrGhr ted QuuPreGlaeilulys Leu Ile Ay
Hls 515520525 LYs Asn Ile Ile Ad® Leu Leu Ay Val3Cys Thr An Gu dy
L@ta 338°30048a e ¥R atkCrMabadddéa lyda 6&? é%lca%;%ﬁcg gea”Sn LeggArg A u
Levo PHabDb 29566/ rAGTh Alla ArgGhs ror o1uPaT Glyy aamilaeu ser Pro Asp

Pro Arg 565800575 Ser Ser @33y Pro Leu Ser3®he Pro Ala Leu Val Ser

Al 2a | g@%ﬁgq% lziﬁg r q%/ é n_Tyr te Gu S%‘,fArg Lys
ol hatiad Aellablodls U gl ieach e
Leu Ala 26g Ay Val Hs Hos I1e Asp Tyr 625630635640 Tyr Lys Lys Thr
Asn d Argg Leu Pro val Lys Trg) Met Ala Pro
tgg act aag gat ggg cac ttg ggg ccc

atc a t? 3 aac aat agg aca 192
Ile Ser Trp Thr Lys Asp Gly val His Leu Gly Pro Asn Asn Arg Thr
50 55 60
gtg ctt att g?g gag tac ttg cag ata aag g?c gcc acg cct aga gac 240
val Leu Ile Gly Glu Tyr Leu Gln Ile Lys Gly Ala Thr Pro Arg Asp
65 70 75 80
tcc g?c ctc tat gct tgt act gcc agt agg act gta gac agt gaa act 288
Ser Gly Leu Tyr Ala Cys Thr Ala Ser Arg Thr val Asp Ser Glu Thr
85 90 95
tgg tac ttc atg gtg aat gt¢ aca gat gcc atc tca tcc g?a gat gat 336
Trp Tyr Phe Met val Asn Val Thr Asp Ala Ile Ser Ser Gly Asp Asp
100 105 110
gag gat gac acc gat g?t gcg gaa gat ttt gtc agt gag aac agt aac 384
Glu Asp Asp Thr Asp Gly Ala Glu Asp Phe val Ser Glu Asn Ser Asn
115 120 125
aac aag aga gca cca tac tgg acc aac aca gaa aag atg gaa aag cgyg 432
Asn Lys Arg Ala Pro Tyr Trp Thr Asn Thr Glu Lys Met Glu Lys Arg
130 135 140
ctc cat gct gtg cct gcg gcc aac act gtc aag ttt cgc tge cca gcc 480
Leu His Ala val Pro Ala Ala Asn Thr val Lgs Phe Arg Cys Pro Ala
145 150 155 160
g?g g?g aac cca atg cca acc atg cgg tgg ctg aaa aac g?g aag gag 528
Gly Gly Asn Pro Met Pro Thr Met Arg Trp Leu Lys Asn Gly Lys Glu
165 170 175
ttt aag cag gag cat cgc att g?a g?c tac aag gta cga aac cag cac 576
Phe Lys Gln Glu His Arg Ile Gly Gly Tyr Lys val Arg Asn GIn His
180 185 190
tgg agc ctc att atg gaa agt gtg gtc cca tct gac aag g?a aat tat 624
Trp Ser Leu Ile Met Glu Ser val val Pro Ser Asp Lys Gly Ash Tyr
195 200 205
acc tgt gtg gtg gag aat gaa tac g?g tcc atc aat cac acg tac cac 672
Thr Ccys val val Glu Asn Glu Tyr Gly Ser 1le Asn His Thr Tyr His
210 215 220
ctg gat gtt gtg gag cga tcg cct cac c¢gg ccc atc ctc caa gcc g?a 720
Leu Asp val val Glu Arg Ser Pro His Arg Pro Ile Leu Gln Ala Gly
23 235 240
gca aat gc¢c tec aca gtg gtc g?a g?a gac gta gag ttt gtc 768
Ala Asn Ala ser Thr val val Gly Gly Asp val Glu Phe val

245 250 255

gtt tac agt gat gcc cag ccc cac atc cag tgg atc aag cac 816
val Tyr Ser Asp Ala Gln Pro His Ile GIn Trp Ile Lys His
Page 39



645650655 A u Ala Leu Phe Asp Arg val Tyr Thr Hs G n Ser Asp Val
Leu dy Ay Ser
Leu Leu Arg Au Ay His
Gu Leu Tyr Ay Leu Mt

660665670 Phe Ay Ile Leu Leu Trp Qu Ile Phe Thr
675680685 Pro Ay Ile Pro Val Qu du Leu Phe ser
690695700 Arg Met A u Arg Pro Pro Asn cys Pro Ser
705710715720 Ar %&9 u Cys Trp Hi BCYr300§G51343;seg|

G n 725730735 L Val Qu Ala Lea p Lys val Leu

Arg Pro Thr

ghgu Al a Val

Ser

Trp Ser
Pro Tyr

Phe Lys

Au du

Tyr 748 4@%59ad-elucg%% kgt aQagtd.ceg?% hdccPoe: QoY dbgocdy cabedtcPr o AgB4Asn Gy

Asp 7%8Y6UIHGEYAlAgN Ser LyarTYQy S

girosksp Sy LeRgpPeeTyvaleuPhe Ser

H's Asp -

Pro 770775786’ eu Pro Leu G %o Ser Pro Phe qﬂpo Phe Pro Au Ala A n Thr
adatt
gmnz1a%ﬁ3212> DNA <213>

cggccaysaplgtaccygosian Al
Mis sp. <4#90> 52 ctagaagg

<212> DA Ragey 43 &y hae P2 02348: SRY! gt die d%%s
I Ala Gly

acaa val Leu Tyr Ile Arg Asn val Thr Phe Glu Asp
305 310 315

tgc ttg gcg g?t aat tct att g?g ata tcc ttt cac tct
Cys Leu Ala Gly ggg Ser Ile Gly Ile ggg Phe His Ser

Thr 7824 Wt9e80Qag2dd>ged g% ddc et2ac k3

aca gtt ctyg cca gcg cct g?a aga gaa aag gag att aca
Thr val Leu ;rg Ala Pro Gly Arg g?u Lys Glu Ile Thr
4 45

gac tac ctg tca gcg cta gag ccc aaa tct tgt gac aaa
Asp Tyr Leu Ser Ala Leu Glu Pro Lys Ser Cys Asp Lys
355 360 365

tgc cca ccg tgc cca gca cct gaa ctc ctg g?g g?a ccg
Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
370 375 380

CtC ttc ccC ¢ca aaa ccc aag gac acc ctc atg atc tcc
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
385 390 395

gag gtc aca tgc gtg gtg gtg gac gtg agc cac gaa gac
Glu val Thr Cys ZSS val val Asp va igg His Glu Asp

aag ttc aac tgg tac gtg gac g?c gtg gag gtg cat aat
Lys Phe Asn 158 Tyr val Asp Gly Vg Glu val His Asn
425

aag ccg cgg gag gag cag tac aac agc acg tac cgt gt
Lys Pro 2; Glu Glu GIn Tyr 223 Ser Thr Tyr Arg ng

ctc acc gtc ctg cac cag gac tgg ctg aat g?c aag gag
Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu
450 455 460

gtc tcc aac aaa gcc ctc cca gcc ccc atc gag aaa
val Sser Asn Lys A1g Leu Pro Ala Pro i}g Glu Lys
47

gcc aaa g?g cag CCC cga gaa cca cag gtg tac acc
Ala Lys Gly g;n Pro Arg Glu Pro E;S val Tyr Thr
5

€gg gat gag ctg acc aag aac cag gtc agc ctg acc
Arg Asp gég Leu Thr Lys Asn ggg val ser Leu Thr

g?c ttc tat ccc agc gac atc gcc gtg gag tgg gag
Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu
515 520 525

€Cg gag aac aac tac aag acc acg cct ccc gtg ctg
Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu
Page 40

gt ¥ggAgn Ihr Bp H¥s<
Sctctagagge tgaB@Pcgag c31 <210> 53 <211> 14

<400%151

gf‘ap'taf% 53 eggyct ct gt

Glu Tyr Thr

gca
Ala

gct
Ala
350

act
Thr

tca
Ser

€gg
Arg

cct
Pro

gce
Ala
430

gtc
val

tac
Tyr

acc
Thr

ctg
Leu

tgc
Cys
510

agc
Ser

gac

tog
Trp
335

tcc
Ser

cac
His

gtc
val

acc
Thr

gag
Glu
415

aag
Lys

agc
ser

aag
Lys

atc
Ile

ccc
Pro
495

ctg
Leu

aat
Asn

tcc
ser

320

ttg
Leu

cca
Pro

aca
Thr

ttc
Phe

cct
Pro
400

gtc
val

aca
Thr

gtc
val

tgc
Cys

tcc
ser
480

cca
Pro

tc
3a1

&ty

gac
Asp

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632



<210> 54 <211> 22 <212> DNA <213> Mus sp. <400> 54 ctagttgtac agagctcggt
ac22 <210> 55 <211> 32 <212> DNA <213> Mius sp. <400> 55 gcgccgtcct
ggagctcctg ctgctgaggt gg32 <210> 56 <211> 24 <212> DNA <213> Mus sp. <400>
56 ggcaact aga aggcacagtc gagg24 <210> 57 <211> 27 <212> DNA <213> Mus sp.
<400> 57 gt ccctggga tcctcgggga POt T3 age0s1223-keqb8 <211> 31 <212> DNA <213>
Mius sp. > 58 gcgcctgce gagct ccagc ccgé&@agca 31 <210> 59 <211> 19
ou G155 brgr AL ed S At B BT e iGs 6 A§TRao Page 50
yd u L. age
pctfrZ@B9051343 seql <83@> PRT <213> MuBS3p. <400> 60 LetfOAl a Leu Al a Val
L L
<280>i§2|‘§a% Ig‘eg:ljJ a’g‘E:ggt-I;r thﬁalédltotég]gq? Sdy %a%]gig53c'§%3ca cddVA <3538 Mus sp.

G1n Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His

565 570 575

aac cac tac acg cag aag agc ctc tcc ctg tct ccg g?t aaa tga 1773
Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Giy Lys

580 585 590
<210> 48
<211> 590
<212> PRT
<213> Homo sapiens
<400> 48
Arg Pro Ser Phe Ser Leu val Glu Asp Thr Thr Leu Glu Pro Glu Glu
1 5 10 15

Pro Pro Thr 12_)65 Tyr Gln Ile Ser cz-i}n Pro Glu val Tyr \3/31 Ala Ala

Pro Gly Glu Ser Leu Glu val Arg Cys Leu Leu Lys Asp Ala Ala val
35 40 45

Ile ggr Trp Thr Lys Asp ggy val His Leu Gly EEO Asn Asn Arg Thr

val Leu Ile Gly Glu Tyr Leu GIn Ile Lys Gly Ala Thr Pro Arg Asp
70 75 80O

Ala cys Thr Ala Ser Arg Thr val Asp Ser Glu Thr
85 20 95

val Asn val Thr Asp Ala Ile Ser Ser Gly Asp Asp

Asp Gly Ala Glu Asp Phe val Ser Glu Asn Ser Asn
120 125

Pro Tyr Trp Thr Asn Thr Glu Lys Met Glu Lys Arg

Pro Ala Ala Asn Thr val Lys Phe Arg Cys Pro Ala
150 155 160

Met Pro Thr Met Arg Trp Leu Lys Asn Gly Lys Glu
165 170 175

His Aarg Ile Gly Gly Tyr Lys val Arg Asn Gln His
185 190
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ggccttgget gtgctcctgce tgcectgaggtg gcagtttcct gcacactaca <210> 62 <211> 52
<212> DNA <213> Fetus sp. <400> 62 cctgtagtgt gcaggaaact gccacctcag
cagcaggagc acagccaagg ccb2 <210> 63 <211> 23 <212> DNA <213> Mius sp. <400>
63 cgactggagc acgaggacac tga <210> 64 <211> 21 <212> DNA <213> Mis sp.
<400> 64 tatgcaaggc ttacaaccac Bc&7200905334>Fe8l 24 <212> DNA <213> Mis sp.
<400> 65 ctcattcctg ttgaagctct tgac <210> 66 <211> 27 <212> DNA <213> Mus
SP. <4PPxH6LAF ATk ORECE] § GITAEA2RE] tﬁbtﬁrCKZp%Oé]ﬁlsﬂﬁwP 27 <212> DNA
<213> S spl9%age 51 pctfr2o@O051343-seql < > 67 acactctgca ggagacagac.
tcttttc 27 <210> 68 <211> 1062 <212> DNA <213> Honp sapi ens <220> <221>

CDS <%ﬁ?gﬁ%1%a} (\/119662%1 EérpQﬁUGﬁ/r'Ckgy Q39 %A&Etmgaﬂng%rghg gag ctt gag ccc

Leu Asp val val Glu Arg Ser Pro His Arg Pro Ile Leu GIn Ala Gly
225 235 240

Leu Pro Ala Asn Ala Ser Thr val val Gly Gly Asp val Glu Phe val
245 250 255

Cys Lys val Tyr Ser Asp Ala GIn Pro His Ile Gln Trp Ile Lys His
260 265 270

val Glu Lys Asn Gly Ser Lys Tyr Gly Pro Asp Gly Leu Pro Tyr Leu
275 280 285

Lys val Leu Lys Ala Ala Gly val Asn Thr Thr Asp Lys Glu Ile Glu
290 295 300

val Leu Tyr Ile Arg Asn val Thr Phe Glu Asp Ala Gly Glu Tyr Thr
305 310 315 320

Cys Leu Ala Gly Asn Ser Ile Gly Ile Ser Phe His Ser Ala Trp Leu
325 330 335

Thr val Leu Pro Ala Pro Gly Arg Glu Lys Glu Ile Thr Ala Ser Pro
340 345 350

Asp Tyr Leu Ser Ala Leu Glu Pro Lys Ser Cys Asp Lys Thr His Thr
355 360 365

Cys Pro Pro Cys Pro Ala g;o Glu Leu Leu Gly g;g Pro Ser val Phe
5

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
390 395 400

Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val
405 410 415

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
420 425 430

Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val
435 440 445

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
455 460
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Leu
gag
Gn
agg
Al a
ggc
Val
gct
Arg
acc
Ile

Au A a Ser
cag caa gag
Au dn du

cgg gct gag
Gu Arg Ay

cgt gta cgg

Thr 85909

Au Qu

cag gag
Leu Thr

cgt

ggt

Gy H's
ggc tgg

AngsQa 6P MhoLE X14AV1GuOPRPAPa ird IR0 calitLyBCehRAqet §& Cta cct gag gat
g@gés5cgc tac ctc tgd2d0 Leu Qu Ile AfR Ser Phe Leu P48 G u Asp Ala Ay

Tyr Leu Cys 65707580 ctg gca cga ggc tcc atg atc gtc ctg cag aat ctc

tgsalia Eg@%ﬁ? &t pRb %r@f&nﬁp)‘o LKin MBI Tgkerh\éaLe.}%oCi#b Asn Leu Thr Leu
ggt 4EEc tcc

cat336 Gy Asp Ser

999
130

acc480 Asn T

432 Thr. Hs Pro A n Arg Met. G u L s Leu Hs Ala Val Pro Ala Ay
13%¥ﬁ061§agﬁ§15é’rg?'29 aﬁﬁ%f’cﬂﬁgéﬁli‘ g‘g’%cl‘éﬁ‘ gee ggasﬁ’gésﬁa%yccc acg ccc
Lys Phe Arg Cys Pro Ala Al a

r~ Val

Val Gu Leu Gu Pro Cys Leu Ala Pro Ser 151015 ctg
ctg aca gta gcc ctt ggg cag cct gtg96 Leu Au An
Val Ala Leu Gy Gn Pro Val 202530 cgg ctg tgc tgt
ggc cac tgg tac aag gagl44 Arg Leu Cys Cys Ay Arg
Trp Tyr PEYRr200905334948adgc agt cgc ctg gca cct gcet
agg ggc cgcl92 dy Ser Arg Leu Ala Pro Ala Ay Arg

tg acc t4pg agc aac gat gaggsgag gac ccc aag tcc

Leu Thr Ser Ser Asn Asp Asp Gu Asp Pro Lys Ser His

Lgg3ar Ay AT oy i TSR A P0RE YRy B e e T T

115120125 aca cac ccc cag cgc atg gag aag aaa ctg cat gca gta cct gcg

y Asn Pro Thr Pro Thr

145150155160 atc cgc tgg ctt aag gat gga cag gcc ttt cat ggg gag aac cgc

at t 52§1P|gﬂ3'

agch76

545

OAGREH TSP ﬁL%Uszés-yAsﬁrGT r@re Ma VRhdevi ASrGSer &SP Asn Arg |le
165170175 8ga ggc att cgg é

Pg cgc cat cag CAR tgg agt ctc gtg atg gag

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
50 555 560

GIn Gln Gly Asn gg} Phe Ser Cys Ser val Met His Glu Ala Leu His

Asn His Tyr Thr Gln
580

<210> 49
<211> 2403
<212> DNA

<213> Rattus sp.

<220>

<221> CDS
<222> (1)..
<400> 49
atg tgg ctg
Met Trp Leu
1

ttc tcc ctt

Phe Ser Leu

cca atc tcg
Pro Ile Ser
35

cct gtg cgg
Pro val Arg
50

aag gag Q?C
Egs Glu Gly

g?c cgc ctg
Gly Arg Leu

(2403)

ctg
Leu

gag
Glu
20

gag
Glu

cta
Leu

agc
ser

gag
Glu

570 575

Lys Ser Leu Ser Leu Ser Pro Gly Lgs
5

585

ttg gct ttg ttg agc atc ttt cag gag aca cca gcc 48
Leu Ala Leu Leu Ser Ile Phe Gln Glu Thr pPro Ala

10 15

gcc tct gag gaa atg gaa cag gag ccc tgc cca gcc 96
Ala Ser Glu Glu Met Glu GIn Glu Pro Cys Pro Ala

25 30

cag caa gag cag gtg ttg act gtg gcc ctt g?g cag 144
Gly

Gln Gln Glu GIn val Leu Thr val Ala Leu

GIn
40 45

tgc tgt g?c cgc act gag cgt g?t cgt cat tgg tac 192
Gly Gly

Cys Cys

Arg Thr Glu Arg Arg His Trp Tyr

55 60

cgt tta gca tct gct g?g aga gta cgg g?c tgg aga 240
Gly Gly

Arg Leu Ala Ser Ala
70

Arg val Arg Trp Arg
75 80

atc gcc agc ttc ctt cct gag gat gct g?c c€gg tac 288
Gly

Ile Ala Ser Phe Leu Pro Glu Asp Ala.

85

Arg Tyr
9
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Ay Ay Ile Arg Leu Arg Hs Gn H's Trp Ser Leu Val Met Gu Ser 180185190
gtg gtg ccc tcg gac cgc ggc aca tac acc tgc ctg gta gag aac gct624 Vval Val
Pro Ser Asp Arg Ay Thr Tyr Thr Cys Leu VaI G u Asn Ala 195200205 gtg ggc
agc atc cgt tat aac tac ctg cta gat 8;599 gag cgg tcc672 Page 52

pct fr 2009051343-seql val dy sepctfira00§es13¢3-sagh Tyr Leu Leu Asp val Leu

Gu Ar 2 ctc c gcc aac
acc acrfgﬁgggééé)%é Ag-ﬁ%sggf r@e%%ﬁﬁ%& %HE%E%% %ﬁg%_r& Al a 22?1 Thr Thr
Al a 22523023524(J.Dgtg gtg ggc agclg&c gtg gag ctg ucg tgc aag gtg tac agc
gat g gé Lté P gLeu Leu Cys aLVacI Tyr 3 Asp Al a
sesotfitatadin el i rpchialiecitalt o iy Hindhoone odf'eg
agc816 G n Pn.:DS Hi s e Treoleu Lys H s |l e25al e Asn Ay Ser Ser
260265270 ttc a gcc t ttc ccc tat caa tc cta aag aﬂ\% gca
gacasE RIS i g%gh&s?@@f i ¢§ §ERatsE 86 % T R

27528 5 Fat C aat agc ca]g g €gd aac gtg tca
gcc912 Ile Asn Ser Ser u val du val Leu Tyr Leu Arg Asn val Ser Ala

29029%99 &€C gag@aa éﬁ% €chamect #8o0
ctcgag %ﬁ@?&l‘"&ﬁ%ﬁ%g’fy Turhys &y tgzg a{;ﬁg‘ffgb |C|Ceac;| ygggu

305310315320 tcc tac cag tct gcc tgg ctc acg gtg cca gag gag gac ccc aca
tgglogggg@lc Jor 9€L raagettAIcgcTrqr ke gflurgddabgraac&a; Qg c&ksp Pro528&r Trp

32533638 sAcENGYA g Blog AR OFaBrydgadtt? ahe AsggPrylE R Occg cag ttc
gaal056

acc atc cac tgg ctc aag aac gga cag gcc ttc cac gga gag aat cgt 576
Thr Ile His Trp Leu Lys Asn Gly Gln Ala Phe His Gly Glu Asn Arg

180 185 190
atc gga ggc att cgg ctg cgt cac caa cac tgg agc ctc gtg atg gag 624
Ile Gly Gly Ile Arg Leu Arg His GIn His Trp Ser Leu val Met Glu

195 200 205
agc gtg gtg ccc tca gac cgt ggc acg tac acg tgt ctt gtg gag aac 672
Ser val val Pro Ser Asp Arg Gly Thr Tyr Thr Cys Leu Val Glu Asn
210 215 220
tct ctyg ggt agc att cgc tac agc tat ctg ctg gat gtg ctg gag cgg 720
Ser Leu Gly Ser Ile Arg Tyr Ser Tyr Leu Leu Asp val Leu Glu Ar
225 23 235 24
tcc ccg cac cgg €cC atc ctg cag gcg gga ctc cca gcc aac acc acg 768
Ser Pro His Arg Pro Ile Leu GIn Ala Gly Leu Pro Ala Asn Thr Thr
245 250 255

gct gtg gtt ggc agc aac gtg gag ctg ctg tgc aag gtg tac agt gac 816
Ala val val Gly ser Asn val Glu Leu Leu Cys Lys val Tyr Ser Asp

260 265 270
gcc cag ccg cac atc cag tgg ctg aag cac atc gtt atc aac ggc agc 864
Ala GIn Pro His Ile Gln Trp Leu Lys His Ile Val Ile Asn Gly Ser

275 280 285
agt ttc g?c gct gat ggt ttc ccc tac gta caa gtc ctg aag aca aca 912
Ser Phe Gly Ala Asp Gly Phe Pro Tyr val Gln val Leu Lys Thr Thr
290 295 3G0
gac atc aat agc tca gag gtg gag gtg ctg tat ctg agg aac gtg tcg 960
Asp Ile Asn Ser Ser Glu val Glu val Leu Tyr Leu Arg Asn val Ser
305 310 315 320
gct gag gat gca g?g gag tac acc tgc ctg gcg ggc aac tcc atc g?c 1008
Ala Glu Asp Ala Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly
325 330 335

Cctc tcc tac cag tca gcg tgg ctc aca gtg ¢ta ¢cc gca gag gaa gaa 1056
Leu Ser Tyr Gln Ser Ala Trp Leu Thr val Leu Pro Ala Glu Glu Glu

340 345 350
gac Ctc gcg igg aca aca gca aca tcg gag gcc aga tat aca gat att 1104
Asp Leu Ala Trp Thr Thr Ala ;25 ser Glu Ala Arg ;%E Thr Asp Ile
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Thr Ala Ala Ala Pro Qu Ala Ala ser Trp ser His Pro G n Phe Gu 340345350
aaa tgal062 Lys <210> 69 <211> 353 <212> PRT <213> Honp sapi ens <400> 69
Leu Qu Ala ser Qu GQu Val Gu Leu Qu Pro Cys Leu Ala Pro Ser 151015 Leu
AQu dn dn Gu Gn du Leu Thr val Ala Leu Ay G n Pro Val 202530 Arg Leu
E,ys AIQ/S Sy ﬁlrg éla Au Arg a ypGW‘ZBID%SIB@ 'Bﬁ:ﬂ Lys A u 354045 Ay Ser Arg
eu a _Pro a Y Leu @y Ile Al a
cer PARCIed frp el a&sa 3 B e et E e W R
Ser met | val Leu AgzsLeu Thr Leu 1| estfhr Page 53
gter>29209051343tse ql 85909c5 ;Jg geﬁ?%r Leu ghﬁér‘:s%r §(E‘reéﬁélsn As p A u Asp
ro g %ﬁ % (3 n Gn
Al a P@g%ﬁ; %r% Tﬁ%%ﬁ@ é1 Sg?g% ﬁg St y4£)ol_ys Leu Hs Al a
val Pro Ala Gy 130135140 Asn Thr Val Lys Phe Arg Cys Pro Ala AlLa Ay Asn

Pro TICtROtS IEk 9E350aOABE B0 Y4 COY 1 AZ4Bhe” Hi
Ay GIP'""@ 75?" %5‘1' 517 0FY5°% WQE%EOI F)L ifﬁ ﬁu%?yph Gnn Hi s T(rap ISZr
Leu Val Met Gu Ser 180185190

tcc ttg gag tcg agg tcc tct ?c aag tca agt ttg tcc ctg gtg cga 1296
Ser Leu Glu Ser Arg Ser Ser Gly Lys Ser Ser Leu Ser Leu Val Arg
420 425 430
g?t gtc cgg ctc tcc toc agt g?c ccg ccc ttg ctc acg g?c ctt gt 1344
Gly val Arg Leu Ser Ser Ser Gly Pro Pro Leu Leu Thr Gly Leu va
43 440 445
agt cta gac cta cct ctc gat cca ctt tgg gag ttc ccc cgg gac agg 1392
Ser Leu Asp Leu Pro Leu Asp Pro Leu Trp Glu Phe Pro Arg Asp Arg
450 455 460
Cctg gtg ctc g?a aag ccc ctg g?t gag g?c tgc ttt g?g caa gtg gtt 1440
Leu val Leu Gly Lys Pro Leu Gly Glu Gly Cys Phe Gly Gln val val
465 470 475 480
cgt gca gaa gcc ctt g?c atg gat tcc tcc ¢gg cca gac caa acc agc 1488
Arg Ala Glu Ala Leu Gly Met Asp Ser Ser Arg Pro Asp Gln Thr ser
485 490 495
acc gtg gct gtg aag atg ctg aaa gac aat gcc tcc gac aag gat ttg 1536
Thr val Ala val Lys Met Leu Lys Asp Asn Ala Ser Asp LyS Asp Leu
500 505 510
gca gac ctg atc tct gag atg gag atg atg aag cta atc gga aga cac 1584
Ala Asp Leu Ile Ser Glu Met Glu Met Met Lys Leu Ile Gly Arg His
515 520 525
aag aac atc att aac ctg ctg g?t gt¢ tgc act cag gaa g?g ccc ctyg 1632
Lys Asn Ile Ile Asn Leu Leu Gly val cys Thr Gln Glu Gly Pro Leu
530 535 540
tat gtg att gtg gaa tat gcg gcec aag g?a aac ctt cgg gaa ttc ctc 1680
Tyr val Ile val Glu Tyr Ala Ala Lys Gly Asn Leu Arg Glu Phe Leu
545 550 555 560
cgt gCcc cgg cgt ccc cca g?c cCct gat ctc agc cct gat g?g cct cgg 1728
Arg Ala Arg Arg Pro Pro Gly Pro Asp Leu Ser Pro Asp Gly Pro Arg
565 570 575
agc agc gaa g?a ccg ctc tcec ttc ccg goco ctg gtc tcc tgt goc tac 1776
ser Ser Glu Gly Pro Leu Ser Phe Pro Ala teu Val Ser Cys Ala Tyr
580 585 590
cag gtg gcc cga g?c atg cag tat ctg gag tct cgg aag tgc atrc cac 1824
Gln val Ala Arg Gly Met GIn Tyr Leu Glu Ser Arg Lys Cys Ile His
595 600 605
cgg gac ctg gct gec ¢ga aac gtg ctyg gtg acc gag gat gac gtg atg 1872
Arg Asp Leu Ala Ala Arg Asn val Leu val Thr Glu Asp Asp val Met
610 615 620
aag atc gct gac ttt g?t ctg gcc cgt g? gtc cac cac atc gac tac 1920
Lys Ile Ala Asp Phe Gly Leu Ala Arg Gly val His His Ile Asp Tyr
625 630 635 640
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Val Val Pro Ser Asp Arg Ay Thr Tyr Thr Cys Leu Val G u Asn Ala 195200205
Val Gy Ser Ile Arg Tyr Asn Tyr Leu Leu Asp Val Leu Qu Arg Ser 210215220
Pro Hs Arg Pro Ile Leu Gn Ala Gy Leu Pro Ala Asn Thr Thr Al a
225230235240 val val Ay Ser Asp Val GQu Leu Leu Cys Lys Val Tyr Ser Asp
Al a 245250255 G n Pro Hi s IIe Gm:tFFEpOQDéo,SﬁfseHﬂs Ile val Ile Asn Ay Ser
Ser 260265270 Phe G Phe Pro Tyr Leu gThr Al a
Asp 2 E% gyg ITﬁcAﬁ %ﬁ gg?rA% t&eﬂ e At iéﬁ i,(gumﬂ/%ia&t k?ﬁ Val Ser
Ala 2 00°Qdu w:;oThr Cys LeuAIzGSBBIyAsn SerIIeGIy
Leu 305310315320 Ser Ty r G n Ser Al a TqE Leu Thr Val Pro Ju d ésp

gﬂre gg gﬁgﬁ%ﬁ SV A"%tfarz 9%5%% 3ey| 52@8519%% 1%%885 52125r (I;R'Cl'a "

<213> Hono sapi ens <400> 70 Gn Ala Pro Tyr Trp 15 Thr Fﬂs Pro G n Arg 10
t g%gs t a atc ttc acc ctc ggg ggc tcc cca tac
Vet 1 GI;hg Gly I ggﬁeﬁe‘fﬁﬁﬂ"ﬁ?g u 1;8 Phe Thr Leu Gly gzysr ser Pro Tyr
675 6

cce g?c atc cca gtg gag gag ctg ttc tca ctg ctg cga gag g?g cac 2112
Pro Gly Ile Pro val Glu Glu Leu Phe Ser Leu Leu Arg Glu Gly His
690 695 700

agg atg gag cgg ccC cca aac tgc ccc tca gag ctg tat g?g cta atg 2160
Arg Met Glu Arg Pro Pro Asn Cys Pro Ser Glu Leu Tyr Gly Leu Met
705 710 715 720

a ag tgt tgg cac gca gct ¢ct tct cag agg ccg act ttt aag cag 2208
Agg 213 cgs ng His g1a Ala Pro Ser ggg Arg Pro Thr Phe ;gg GIn
725

ctg gtg gaa gct ctg gac aag gtC ctg ctg gct gtc tct gaa gag tac 2256
Leg 3a gTu g1a Leg gsp Lyg val %2g Leu Ala val Ser g}g Glu Tyr
740

ctt gac ctc cgc ctg acc ttt g?a ccc tat tcc ccc aac aat g?g gat 2304
Leu Asp Leu Arg Leu Thr Phe ?65 Pro Tyr Ser Pro égg Asn Gly Asp
755

gcc agc agc acg tgc tcc tcc age gac tcg gtt ttc agc cac gac cct 2352
Ala Ser Ser Thr Cys Ser ;;g ser Asp Ser val ;28 ser His Asp Pro
770

ttg ccc ctc gag cca agc ccc ttc cca ttt cct gag gcg cag acc aca 2400
Leu Pro Leu Glu Pro Ser Pro Phe Pro Phe Pro Glu Ala Gln Thr Thr
785 790 795 800

tga 2403

<210> 50

<211> 800

<212> PRT

<213> Rattus sp.

<400> 50
Met Trp Leu Leu Leu Ala Leu Leu Ser Ile Phe Gln Glu Thr Pro Ala
1 5 10 15

Phe ser Leu Glu Ala Ser Glu Glu Met Glu GIn Glu Pro Cys Pro Ala
20 25 30

Pro Ile Ser Glu GIn GIn Glu Ean val Leu Thr val Q}a Leu Gly Gln

Pro VS1 Arg Leu Cys Cys g}y Arg Thr Glu Arg EAy Arg His Trp Tyr
5

Lys Glu Gly Ser Arg Leu Ala Ser Ala Gly Arg val Arg G1y Trp Arg
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Ala Val Pro Ala Gy Asn Thr Val Lys Phe Arg Cys Pro Ala Ala Gy 202530 Asn
Pro Thr Pro Thr Ile Arg Trp Leu Lys Asp Ay Gn Ala Phe H's 354045 Ay GQu
Asn Arg lle Ay Gy Ile Arg Leu Arg Hs Gn His Trp Ser 505560 Leu Val net
G u Ser Val Vval Pro Ser Asp Arg é%y Thr Tyr Thr_Cys 65707580 Leu Val Qdu
Asn A%g Val Ay Ser II? Arg TyrP ﬁ2¢%¥ﬁg§ﬁiﬁ@a1Asp 859085 Val Leu <210> 71
<211>9848 <212> DNA <2{%> Homp sapi ens tat gca cac Tyr Ala Hs 35 atc
tat aac Ile Tyr Asn 50 ggc tcc aag Ay Ser Lys 65 tca gcg tct ggg Ser Al a
Ser Galyldrggyeu tcia TlecAdaced BheTyeu S GHNASH Ad@aGthyaracyrgcc ccc Pro Gy
Thr Ala Pro 45 ctg $tc atc agt Leu A% Ile Ser 75 Page 55 ccc ggg cag48
Pro Ay Gn 15 gga agc aat96 Gy Ser Asn

Leu Cys Leu Ala Arg Gly Ser Met Thr val val His Asn Leu Thr Leu
100 105 110

Ile Met Asp Asp Ser Leu Pro Ser Ile Asn Asn Glu Asp Pro Lys Thr
115 120 125

Leu Ser Ser Ser Ser Ser Gly His Ser Tyr Leu Gln GIn Ala Pro Tyr
130 135 140

Trp Thr His Pro GIn Arg Met Glu Lys Lys Leu His Ala val Pro Ala
145 150 155 160

Gly Asn Thr val Lys Phe Arg Cys Pro Ala Ala Gly Asn Pro Met Pro
165 170 175

Thr Ile His Trp Leu Lys Asn Gly GIn Ala Phe His Gly Glu Asn Arg
180 185 190

Ile Gly Gly Ile Arg Leu Arg His GIn His Trp Ser teu val Met Glu
195 200 205

ser val val Pro Ser Asp Arg Gly Thr Tyr Thr Cys Leu val Glu Asn
210 21 220

Sser Leu Gly Ser Ile Arg Tyr Ser Tyr Leu Leu Asp val Leu Glu Arg
225 23 235 240

Ser Pro His Arg Pro Ile Leu GIn Ala Gly Leu Pro Ala Asn Thr Thr
245 250 255

Ala val val Gly Ser Asn val Glu Leu Leu Cys Lys val Tyr Ser Asp
260 265 270

Ala Gln Pro His Ile GIn Trp Leu Lys His Ile val Ile Asn Gly Ser
275 280 285

ser Phe Gly Ala Asp Gly phe Pro Tyr val Gln val Leu Lys Thr Thr
290 295 300

Asp Ile Asn Ser Ser Glu val Glu val Leu Tyr Leu Arg Asn val Ser
305 310 315 320

Ala Glu Asp Ala Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly
325 330 335

Leu Ser Tyr GIn Ser Ala Trp Leu Thr val Leu Pro Ala Glu Glu Glu
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30 aaa ctc ctcld44 Lys Leu Leu cga ttc tct192 ggg ctc cgg240 Ay Leu Arg 80
pctfr2009051343-seql tcc gag gat gag gct gat tat tac tgt gca gca tgg gat
gac agc ctg288 Ser A u Asp Gu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser
Leu 859095 agt ggt ccg gtg ttc ggc gga ggg acc aag ctg acc gtc cta ggt
cag336 Ser Ely Pro Val Phe Ely @tfrEZDg30pA843yseqleu Thr val Leu Ely G n
100105110 ccc addOgct gcc ccc tcd¥@ytc act ctg ttc3e®g ccc tee tet gag
gag384 Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro Ser Ser Au GQu
11512Q%B5 eit A1£adpOtHr aRE AAAJTHICGeAGA UCATA g 1t><%t Tt gsptTleagt gac ttc
tac432 Leu GBFS Ala Asn Lys Al 30Thr Leu Val Cys3@eu lle Ser Asp Phe Tyr
130135140 ccg gga gct gtg aca gtg gcc tgg aag gca gat ggc agc ccc gtc
aag48Qq.Rrdy Ev v asefak1yervadu A2 (BuPvAY Sed @uABou IleM 197 Pro Val Lys
145150155340 gcg gga gtg B¥§ acc acc aca c380tcc aaa caa agc aac aac aag
tac528 Ala Ely val Qu Thr Thr Thr Pro Ser Lys G n ser Asn Asn Lys Tyr
16517 5.Qc t : C D Gl gg aag tcc
cacS?%?él %-Q'Alg%gggrr a‘%'gsr %g'ﬁr&ﬁeﬁ gﬁéﬁgj % alI(??’gol'izl((;j‘l 39@56{3-‘?&# Lys Ser Hi s
180185190 aga agc tac agc tgc cag gtc acg cat gaa ggg agc acc gtg gag
?gg%%f@g\gﬂsﬁr F3 ;é(f gr LS Beralg -I:ﬁ% s L8 Xrgsﬁr}g-rme val Gu Lys

Ser Leu Glu Ser Arg Ser Ser Gly Lys Ser Ser Leu Ser Leu val Arg
420 425 430

Gly val Arg Leu Ser Ser Ser Gly Pro Pro Leu Leu Thr Gly Leu val
43 440 445

Ser Leu Asp Leu Pro Leu Asp Pro Leu Trp Glu Phe Pro Arg Asp Arg
450 455 460

Leu val Leu Gly Lys Pro Leu Gly Glu Gly Cys Phe Gly GIn val val
465 470 475 480

Arg Ala Glu Ala Leu Gly Met Asp Ser Ser Arg Pro Asp Gln Thr Ser
485 490 495

Thr val Ala val Lys Met Leu Lys Asp Asn Ala Ser Asp Lys Asp Leu
500 505 510

Ala Asp Leu Ile Ser Glu Met Glu Met Met Lys Leu Ile Gly Arg His
515 520 525

Lys Asn Ile Ile Asn Leu Leu Gly val Cys Thr Gln Glu Gly Pro Leu
530 535 540

r val Ile val Glu Tyr Ala Ala Lys Gly Asn Leu Arg Glu Phe Leu
EXS 5%0 555 560

Arg Ala Arg Arg Pro Pro Gly Pro Asp Leu Ser Pro Asp Gly Pro Arg
9 9 AT 565 Y 570 575

ser Ser Glu Gly Pro Leu Ser Phe Pro Ala Leu val Ser Cys Ala Tyr
580 585 590

GIn val Ala Arg Gly Met GIn Tyr Leu Glu Ser Arg Lys Cys Ile His
595 600 605

Arg Asp Leu Ala Ala Arg Asn val Leu val Thr Glu Asp Asp val Met
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aca

gtg gcc cct aca gaa tgt tca648 Thr val Ala Pro Thr Gu Cys Ser 210215

<210> 72 <211> 216 <212> PRT <213> Hono sapiens <400> 72 @ n Ser du Leu

Thr
Cys
dn
Pro
Ser
Cys
Val
Al a
Asn
val
val
Ser
Tyr

Gn Pro Pro Ser Ala Ser Ely Thr Pro Ely A n 151015 Arg Val Thr |le Ser
Ser Ely Ay Tyr Ser Asn Met Ely Ser Asn 202530 Tyr Ala His Trp Tyr G n
Leu Pro Ely Thr Ala Pro Lyspteir20090533484®allle Tyr Asn Asn Asn G n Arg
Ser E93P val Pro Asp Ar®}3Phe Ser 505560 %y Ser Lys Ser Ely Thr Ser Ala
Leu Ala Ile ser Ely Leu Arg 65707580 Ser G u Asp Au Ala Asp Tyr Tyr
AlLlgsAR AP A8pprHS B1vpaleulsla 3p§0Dy VoL His 2069054 34B-Bayl Ser Ay Pro
P€@5Gy Gy Gy Thé3lys Leu Thr val63u Gy G n 10019110 Pro Lys A a
Pro ser Val Thr Leu Phe Pro Pro ser Ser Qu Qu 115120125 Leu G n Al a
Ly§rAlys Hﬁ@ TeUsdralask YA yLRrY ILe8 B vAB RyENerp et W3Q13®140 Pro Ay Al a
Thr val a Trpedyys Ala Asp Gy && Pro Val Lys ¥55150155160 Ala Ay
G u Thr Thr Thr Pro ser Lys G n ser Asn Asn Lys Tyr 165170175 Ala Al a
Senr T, r P. 1N Y, i 185190 Arg Ser
ng&//fsa Egﬁ ?% A%%ﬂvsﬂefﬂ' %5 @esr G}igeba%pég% ﬁ;g é1%15)200205

phe Gly Ile Leu Leu Trp Glu Ile Phe Thr Leu Gly Gly Ser Pro Tyr
675 680 685

Pro Gly Ile Pro val Glu Glu Leu Phe Ser Leu Leu Arg Glu Gly His
690 695 700

Arg Met Glu Arg Pro Pro Asn Cys Pro Ser Glu Leu Tyr Gly Leu Met
70 710 715 720

Arg Glu Cys Trp His Ala Ala Pro Ser Gln Arg Pro Thr Phe Lys Gin
725 730 735

Leu val Glu Ala Leu Asp Lys val Leu Leu Ala val Ser Glu Glu Tyr
740 745 750

Leu Asp Leu Arg Leu Thr Phe Gly Pro Tyr Ser Pro Asn Asn Gly Asp
755 760 765

Ala Ser Ser Thr Cys Ser Ser Ser Asp Ser val Phe Ser His Asp Pro
770 775 780

Leu Pro Leu Glu Pro Ser Pro Phe Pro Phe pPre Glu Ala GIn Thr Thr
785 790 795 800

<210> 51
<211> 31
<212> DNA
<213> Mus sp.

<400> 51
cggccgecag gtacctggaa ttcggcttgg g 31

<210> 52
<?211> 131
<212> DNA
<213> Mus sp.

<400> 52
ctagaaggca ctctagaggc tgatctcgag ¢ 31

<210> 53
<211> 14
<212> DNA
Page 49



Thr Val Ala Pro Thr Qu Cys Ser 210215 <210> 73 <211> 9 <212> PRT <213>
Hono sapi ens <400> 73 Ser Asn Met Ay Ser Asn Tyr Ala H s 15 <210> 74 <211>
5 <212> PRT <213> Honp sapi ens <400> 74 Tyr Asn Asn Asn G n 15 <210> 75
<211> 8 <212> PRT <213> Hono sapiens <400> 75 Ala Trp Asp Asp Ser Leu Ser
Ay 15 <210> 76 <211> 411 Page pdfrped9052849H684B43-seql <212> DNA <213>
Hono sapd>enMusZPO> <221> CDS <222> (1)..(411) <400> 76

<400> 53 14
cgagctctgt acaa :

<210> 54
<211> 22
<212> DNA
<213> Mus sp.

<400> 54 -
ctagttgtac agagctcggt ac

<210> 55
<211> 32
<212> DNA
<213> Mus sp.

<400> 55 32
gcgccgtcct ggagectcctg ctgctgaggt gg

<210> 56
<211> 24
<212> DNA
<213> Mus sp.

<400> 56 24
ggcaactaga aggcacagtc gagg

<210> 57
<211l> 27
<212> DNA
<213> Mus sp.

<400> 57 27
gtccctggga tcctcgagga agtggag

<210> 58
<211> 31
<212> DNA
<213> Mus sp.

<400> 58 31
gcgectgece gagectccage ccggecagea g

<210> 59
<211> 19
<212> PRT
<213> Mus sp.

<400> 59

Leu Ala Leu Ala val Leu Leu Leu Ala Gly Leu Glu Leu Leu Leu Leu
1 5 10 15
Arg Trp Gln

<210> 60
<211> 12
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gaa gtt caa ttg tta gag tct ggt ggc ggt ctt gtt cag cct ggt ggt48 du Va
Gn Leu Leu Qu Ser Ay Ay Ay Leu Val Gn Pro Ay Ay 151015 tct tta cgt
ctt tct tgc gct gct tcc gga ttc act ttc tct cct tac96 Ser Leu Arg Leu Ser
Cys Ala Ala Ser Ay Phe Thr Phe Ser Pro Tyr 202530 tgg atg ggt tgg gtt cgc
caa gct cct ggt aaa ggt ttg gagptemr2009054343+seqhet Gy Trp Val Arg Gn Ala
Pro Gelbyspery Leu Gu Trp Val 354045 tct gtt atc tgg cct tct ggt ggc act
act ga®ldat Mgetstyac tcc gtt192 Ser Val Ile Trp Pro Ser Ay Ay Thr Thr Asp
Tyr Algoé§p5§er Val 505560 aaa ggt cgc ttc act atc tct aga gac aac tct aag
aat act ctc tac240 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
Leu TyreubSIEOTEBMlat YAl 4gu diey bew Legcrnat ArR&Ngct gag gac acg gecc gtg tat
tac tgk 288 Leu G n t Asn Ser Leu AﬁEtAla G u Asp Thr Ala val Tyr Tyr Cys
859095 gcg aga gtc cat cca gct ggc cac aac gac cac tgg ggc cag gga acc336
Ala Argipal gdis Pro Ala Ay H's Asn Asp Hs Trp Ay Gn @y Thr 100105110
ctg gt<2ldec @tc tca agc gcc tcc acc aag ggc cca tcg gtc ttc ccg384 Leu Val
Thr Vefg%%r %@rs la Ser Thr Lys @y Pro Ser Val Phe Pro 115120125 cta gca
ccc tc¢tcc aag agc acc tct Leu Ala Pro Ser Ser Lys Ser Thr Ser 130135 411
<210> AD0=21 > 137 <212> PRT <213> Honp sapi ens <400> 77 G u Val &l n Leu
Leu G 0gcStFIgOtygrycEcerdr Eectopqatasoragi e PR Y09% Ser Leu AP§ Leu Ser

Cys Ala Ala Ser Ay Phe Thr

<210>
<211>
<212>
<213>

<400>

62
52
DNA
Mus

62

cctgtagtgt

<210>
<211>
<212>
<213>

<400>

63
23
DNA
Mus

63

cgactggagc

<210>
<211~
<212>
<213>

<400>

64
21
DNA
Mus

64

tatgcaaggc

<210>
<211>
<212>
<213>

<400>

65
24
DNA
Mus

65

ctcattcctg

<210>
<211>
<212>
<213>

<400>

acactcagca

<210>
<211>
<212>
<213>

66
27

DNA

Mus
66

67
27

DNA

Mus

sp.

gcaggaaact gccacctcag cagcaggagc acagccaagg cc

sp.

acgaggacac tga

sp.

ttacaaccac a

sp.

ttgaagctct tgac

sp.

cgggacaaac tcttctc

sp.

Phe Ser

Pro Tyr
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202530 Trp Met Gy Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp Val
354045 Ser Val Ile Trp Pro Ser Ay Ay Thr Thr Asp Tyr Ala Asp Ser Val
505560 Page 58 pctfr2009051343-seql Lys Ay Arg Phe Thr Ile Ser Arg Asp
Asn Ser Lys Asn Thr Leu Tyr 65707580 Leu G n Met Asn Ser Leu Arg Ala Gu
Asp Thr Ala Val Tyr Tyr Cys 859pe6frR0a90%1g43/seqHi s Pro Ala Ay His Asn Asp
H s Tred0Gty 6@ n G Thr 1001%5110 Leu Val Thr val Ser Ser Ala Sep;Thr Lys

Ay PragasH tg%lgqgﬁ €335 199150125 Leu Ala Pro Ser Ser Lys Ser Thr' Ser
130135 <210> 78 <211> 9 <212> PRT <213> Hono sapi ens <400> 78 Phe Thr Phe

Ser Pr<@lUyr 68 E met Ay 15 <210> 79 <211> 10 <212> PRT <213> Honp sapi ens
<400> <241%all06%e Trp Pro Ser Ay Ay Thr Thr Asp 1510 <210> 80 <211> 10
<212> <£ﬁ$3 ddpWBnsapi ens <400> 80 Arg Val His Pro Ala Gy H's Asn Asp
H s 1510 <210 81
<220>
<221> CDS
<222> (1)..(1062)
<400> 68
ctg gag gcc tct gag gaa t? gag ctt gag ccc tgc ctg gct ccc age 48
Leu Glu Ala Ser Glu Glu Glu Leu Glu Pro Cys Leu Ala Pro Ser
1 5 10 15
ctg gag cag caa gag cag gag ctg aca gta gcc ctt g?g cag cct gt 96
Leu Glu GIn G1n Glu GIn Glu Leu Thr val Ala Leu Gly Gln Pro va
20 25 30
cgg ctg tgc tgt g?g cgg gct gag cgt g?t g?c cac tgg tac aag gag 144
Arg Leu Cys Cys Gly Arg Ala Glu Arg Gly Gly His Trp Tyr Lys Glu
35 40 45
g?c agt cgc ctg gca cct gct g?c cgt gta cgg g?c tgg agyg g?c cgc 192
Gly Ser Arg Leu Ala Pro Ala Gly Arg val Arg Gly Trp Arg Gly Arg
50 55 60
cta gag att gcc agc ttc cta cct gag gat gct g?c cgc tac ctc tgc 240
Leu Glu ITe Ala Ser Phe Leu Pro Glu Asp Ala Gly Arg Tyr Leu Cys
65 70 75 80
Ctg gca cga g?c tcc atg atc gtc ctg cag aat ctc acc ttg att aca 288
Leu Ala Arg Gly Ser Met Ile val Leu Gin Asn Leu Thr Leu Ile Thr
&5 90 95
g?t gac tcc ttg acc tcc agc aac gat gat gag gac ccc aag tcc cat 336
Gly Asp Ser Leu Thr Ser Ser Asn Asp Asp Glu Asp Pro Lys Ser His
100 105 110
agg gac ctc tcg aat agg cac agt tac ccc cag caa gca ccc tac tgg 384
Arg Asp Leu Ser Asn Arg His Ser Tyr Pro GIn GIn Ala Pro Tyr Trp
115 120 125
aca cac ccc cag cgc atg gag aag aaa ctg cat gca gta cct gcg g?g 432
Thr His Pro Gin Arg Met Glu Lys Lys Leu His Ala val Pro Ala G
130 135 140
aac acc gtc aag ttc cgc tgt cca gct gea g?c aac ¢cc acg ccc acc 480
Asn Thr val Lys Phe Arg Cys Pro Ala Ala Gly Asn Pro Thr Pro Thr
145 150 155 160
atc ¢gc tgg ctt aag gat g?a cag gcc ttt cat g?g gag aac cgc att 528
Ile Arg Trp Leu Lys Asp Gly GIn Ala Phe His Gly Glu Asn Arg Ile
165 170 175
g?a g?c att cgg ctg cgc cat cag cac tgg agt ctc gtg atg gag agc 576
y Gly Ile Arg Leu Arg His GIn His Trp ser Leu val Met Glu ser
18 185 190
gtg gtg ccc tcg gac cgce g?c aca tac acc tgc ctg gta gag aac oct 624
val val Pro Ser Asp Arg Gly Thr Tyr Thr Cys Leu Val Glu Asn Ala
195 200 205
gtg ggc agc atc cgt tat aac tac ctg cta gat gtg ctg gag cgg tcc 672
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<211> 645 <212> DNA <213> Honp sapi ens <220> <221> CDS <222> (1)-(645)

pct fr2009051343-segl ggg gaa aga gcc acc ctc tcc tgc agg gcc agt cag agt
att aac aga Ay Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser Ile Asn Arg
202530 aac tta ggc tgg tac cag cag aag cct ggc cag gct ccc agg ctc ctcld4d
Asn Leu Ay Trp Tyr Gn G n L spRfg2QR90s58343-Aeal Pro Arg Leu Leu 354045 atc
tat gyal $erc IAR ArgghY 'y e L&t APcYshleld -8" %Lt 192 11e Tyr Ay
Al a Ser Arg Ala Thr @ IIe Pro Ala Arg Phe Thr 505560 ggc agt ggg tct
099 agdg qREQ &dd ctelatet Erdeagagat caagccat gec agRdicadGaga Ay Thr
G u PReo $dis Argl PTOIrITe| eeLS@ﬁns@ra ey LeH by 360 thit ThA 4§at tat gca att

tat t&ed tgt cag cag ta?3%at aac tgg cc Ser Au Asp Ala Ile Tyr Tyr
Cys lgBg FF Q92 & crakt &gcgget @ ggg A6& cga ctg
gag a Ggg?aag g%aggiltcgaasat g 33&% %i@m%e B%ggyry@ gr@\ pWEa Arg Leu Qu lle
Lys Gy Thr Val 3%0105110 gca ca0t ct gtc ttc at &Pt c ccg cca tct gat

gag t t 384+ r BhgaPagc Rige Ser 439 Gu Gn
Leu %ggéfc% gﬁgﬁgé%ﬁ %é t;‘_%‘ S-l&g\(?ﬂ%te: ﬁegtg%@gw ggctsyﬁfaat aac ttc tat

ccc aga gag432 @9 Thr Al a Ser Va65Vval Cys Leu Le&®sn ASP Phe Tyr Pro Arg

Gu 135140 gcc aaa gra ¢ f 0 - c caa t gg400t aac
CecasSAREA T Sorehs SO A Y R SRR E, L

atc aat agc tca gag t? gag gtc ctg tac ctg cgg aac gtg tca gcc 912
Ile Asn Ser Ser Glu Glu val Leu Tyr Leu 958 Asn val ser Ala
290 295

ag gac gca ggc gag tac acc tgc ctc gca ggc aat tcc atc ggc ctc 260
213 gsp g1a g?y Glu Tyr Thr Cys Leu Ala ?y Asn Ser Ile G?y Leu
305 310 315 320

tcc tac cag tct gcc tgg ctc acg gtg cca gag gag gac ccc aca tgg 1008
ser Tyr GIn Ser Ala Trp Leu Thr Va ggg Glu Glu Asp Pro ;g; Trp
325

acc gca gca gcg €cC gag gcc gct age tgg agc cac ccg cag ttc gaa 1056
Thr g]a R1a 212 Pro 813 g1a Ala gﬁg Trp Ser His Pro g}g Phe Glu
340

aaa tga 1062
Lys

<210> 69
<21l> 353
<212> PRT
<213> Homo sapiens

<400> 69
Leu Glu Ala Ser Glu Glu val Glu Leu Glu Pro Cys Leu Ala Pro Ser
1 5 10 15

Leu Glu GIn GIn Glu GIn Glu Leu Thr val Ala Leu Gly Gln Pro val
20 - 25 30

Arg lLeu gys Cys Gly Arg Ala gau Arg Gly Gly His Igp Tyr Lys Glu
5

Gly Ser Arg Leu Ala Pro Ala Gly Arg val Arg Gly Trp Arg Gly Arg
50 55 60

Leu Glu ITe Ala Ser Phe Leu Pro Glu Asp Ala Gly Arg Tyr Leu Cys
65 70 75 80

Leu Ala Arg Gly Ser Met Ile val Leu Gln AsgsLeu Thr teu Ile Thr
Page




145150155160 cag gag agt gtc aca gag cag gac agc aag gac agc acc tac agc
ctc528 Gn Au Ser Val Thr Au G n Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165170175 agc agc acc ctg acg ctg agc aaa gca gac tac gag aaa cac aaa
gtc576 Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Qu Lys H s Lys Va
180185190 tac gcc t%c gaa gtc aectr008ei3¢3cseniig agc tcg ccc gtc aca
aag624 Tyr Al a Cys u Val Thr His (?qICHy Leu Ser S Pro val Thr Lys
195200205 agc ttc aac agg gga gag tgt Ser Phe ASP Arg Ay du Cys 210215
645 <A¥0aspBRexAEl>THYL SerxXe2>asiRAsp24sp>cHomepsap eps se40fis 82 G n Asp lle
Gn Met Thr Gnl88r Pro ser Ser 18b Ser Leu Ser PR40151015 Ay Gu Arg Ala
Thr Leu Ser Cys Arg Ala ser A n Ser Ile Asn Arg 202530

pct f r 2099%6pl Béd-se@0hsr aRg Ufid &y TIFPPriy 61436 InGATa k¥S RO/ Y G n Ala Pro
Arg Leu Leu 358045 Ile Tyr %20 a Ser Thr Argl28 a Thr Ay Ile Pro Ala Arg
Phe Thr 505560 Gy Ser Ay Ser Ay Thr Gu Phe Ser Leu Thr Ile Ser Ser Leu

G n 63407pR0pRe161H Ard Bt Wil A LUk elVhis WIa W@ FHo AFagIYT Asp Asn Trp
Pro 85909130 135 140

Asn Thr val Lys Phe Arg Cys Pro Ala Ala Gly Asn Pro Thr Pro Thr
145 150 155 160 -

Ile Arg Trp Leu Lys Asp Gly Gin Ala Phe His Gly Glu Asnh Arg Ile
165 17¢ 17

Leu Arg His GIn His Trp Ser Leu val Met Glu Ser

Gly Gly Ile Ar
18 185 190

val val Pro ser Asp Arg Gly Thr Tyr Thr Cys Leu val Glu Asn Ala
195 200 205

val Gly Ser Ile Arg Tyr Asn Tyr Leu Leu Asp val Leu Glu Arg Ser
210 215 220

Pro His Arg Pro Ile Leu GIn Ala Gly Leu Pro Ala Asn Thr Thr Ala
225 230 235 240

val val Gly Ser Asp val Glu Leu Leu Cys Lys val Tyr Ser Asp Ala
245 250 25

Gln Pro His Ile GIn Trp Leu Lys His Ile val Ile Asn Gly Ser Ser
260 265 270

Phe Gly Ala Asp Gly Phe Pro Tyr val Gln val Leu Lys Thr Ala Asp
275 280 285

Ile Asn Ser Ser Glu val Glu val Leu Tyr Leu Asn val Ser Ala

Ar
290 295 30

Glu Asp Ala Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly Leu
305 310 315 320

Ser Tyr GIn Ser Ala Trp Leu Thr val Pro Glu Glu Asp Pro Thr Trp
325 330 335

Thr Ala Ala Ala Pro Glu Ala Ala Ser Trp Ser His Pro Gln Phe Glu
340 345 350

Lys
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Ile lle Phe Ay Gn Gy Thr Arg Leu Qu Ile Lys Gy Thr Val Al a 100105110
Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Qu G n Leu Lys Ser 115120125
Gy Thr Ala Ser val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg G u 130135140
Ala Lys val Gn Trp Lys Val Asp Asn Ala Leu Gn Ser Ay Asn Ser
145150155160 G n G u Ser val Thpcfn2009¢hp134»-®al Lys Asp Ser Thr Tyr Ser
Leu 165170175 Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Qu Lys H's Lys
Val 180185190 Tyr Ala Cys Qu Val Thr Hs Gn Ay Leu Ser Ser Pro Val Thr
Lys 19820920® Ser Phe Asn Arg Gy du Cys 210215 <210> 83 <211> 7 <212> PRT
<213> §§ |ens <400> 83 Ser Ile Asn Arg Asn Leu Gy 15 <210> 84 <211> 5
<212> Sapi ens <400> 84 Tyr Gy A a Ser Thr
lpctfr 43 seql <210> 85 <211> 6

<400> 70

g]n Ala Pro Tyr ;rp Thr His Pro GIn ?gg Met Glu Lys Lys igu His

Ala val Pro g&a Gly Asn Thr val Egs pPhe Arg Cys Pro §8a Ala Gly

Asn Pro Thr Pro Thr Ile Arg Trp Leu Lys Asp Gly GIn Ala Phe His
35 40 45

Gly Glu Asn Arg Ile Gly Gly Ile Arg Leu Arg His Gln His Trp Ser
50 55 60

Leu val Met Glu Ser val val Pro Ser Asp Arg Gly Thr Tyr Thr Cys
65 70 75 80

Leu val Glu Asn Ala val Gly Ser ITe Arg Tyr Asn Tyr Leu Leu Asp
85 90 95

val Leu

<210> 71

<211> 648

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(648)

<400> 71
cag agc gaa ttg act cag cca ccc tca gcg tct g?g acc ccc ggg cag 48
GIn Ser Glu Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro gsy Gln

agg gtc acc atc tct tgt tct gga g?c tac tcc aac atg g?a agc aat 96
Arg val Thr ﬁge Ser Cys Ser Gly gsy Tyr Ser Asn Met Gly Ser Asn

tat gca cac tgg tac cag cag ctc cca g?a acg gcc ccc aaa ctc ctc 144
Tyr Ala ggs Trp Tyr G1ln Gln kgu Pro Gly Thr Ala z;o Lys Leu Leu

atc tat aac aat aat cag cgg ccc tca ggg gtc cct gac cga tic tct 192
Ile ;gr Asn Ash Asn GIn égg Pro ser Gly val 250 Asp Arg Phe Ser

g?c tcc aag tct g?c acc tca gcc tcc ctg gec atc agt g?g ctc cgg 240
Gly ser Lys Ser Gly Thr Sser Ala Ser Leu Ala ITe Ser Gly Leu Arg
65 70 75 80
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<212> PRT <213> Hono sapi ens <400> 85 G n Tyr Asp Asn Trp Pro 15 <210> 86
<211> 411 <212> DNA <213> Honp sapi ens <220> <221> CDS <222> (1)..(411)

<400> 86 gaa gtt caa ttg tta gag tct ggt ggc ggt ctt gtt cag cct ggt ggt48
Gu Val Gn Leu Leu Au Ser Leu Val Gn Pro dy dy 151015 tct
tta cgt ctt tct tgc gect get tccpg‘gézlofjgoﬁét“ﬁe@]tct cgt tac96 Ser Leu Arg
Leu sgfcc P. e rgé %gﬁS ttt aag tgg
gtt cgater?é% gég g&g% iga%fﬁg@& ggl%gp.gﬁ& t%ﬂ;ﬂﬁé& l\/gi%Lys %Sg Val Arg
Gn Ala Pro Ay Lys88Hy Leu Qu Trp ¥al 354045 tct td atc tct cct tct ggt

e Sty B ciebel s B S ol SR 0 R G

tct aag aat act xoc tac240 ys GlpSArg Phe Thr || eler Arg Asp Asn Ser Lys

Asn Thrcheu Tyr 65707580 tt ac agc tta a ag ga acg gcc
oo Lissiiee allad p ool Al el Uheo  BEBD "0 Vel Ty
Tyr 5gcC aga gcc t g gac “tAc t gg ggc cag ggc
a00336 Ala Arg Ala Ser Tyr G AIa Trp Leu Asp Tyr Trp Ay Gn @y Thr

10010540533 CE138CaRad @a ckdtt €t9 Etectrq cg gt*d
ccg384Hefry g'gt ¥ gi‘% $§'§e %9398 Pt TRt 1|4§s?€§999%rp5'e%@?'" \C/al Phet }D(r:o

- CCg g?a gct gtg aca gtg gcc tgg aag gca gat g C agc ccc gtc aag 480
pro Gly Ala val Thr val Ala Trp Lys Ala Asp Gly Ser Pro val Lys
145 150 155 160

gcy g?a gt? gag acc acc aca ¢CC t€C aaa caa agc aac aac aag tac 528
Ala Gly Glu 12; Thr Thr Pro Ser iyg Gln Ser Asn Asn Lys Tyr
7 175

gcg gcc agce agce tat ctg agc ctg acg cct gag cag tgg aag tcc cac 576
Ala Ala ser igg Tyr Leu Ser Leu Ig; Pro Glu Gln Trp iga Ser His

aga agc tac agc tgc cag gtc acg cat gaa g?g agc acc gtg gag aag 624
Arg ser Igg Ser Cys Gln val ;85 His Glu Gly ser ggr val Glu Lys
3

aca gt? gcc CCt aca gaa tgt tca 648
Thr val Ala Pro Thr Glu Cys Ser
210 215

<210> 72

<211> 216

<212> PRT

<213> Homo sapiens

<400> 72
GIn Ser Glu Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
1 5 10 15

Arg val Thr %3e Ser Cys Ser Gly g}y Tyr Ser Asn Met gay Ser Asn

Tyr Ala His Trp Tyr GIn GIn Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Ile ;gr Asn Asn Asn Gln ggg Pra Ser Gly val 250 Asp Arg Phe Ser

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
65 70 75 80

Ser Glu Asp Glu g}a Asp Tyr Tyr Cys gga Ala Trp Asp Asp ggr Leu
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115120125 cta gca ccc tcc tcc aag agc acc tct Leu Ala Pro Ser Ser Lys Ser
Thr Ser 130135 411 <210> 87 <211> 137 <212> PRT <213> Hono sapi ens <400>
87 pctfr2009051343-seql Au Val Gn Leu Leu Qu ser Gy Gy Ay Leu Val
Gn Pro Ay Gy 151015 Ser Leu Arg Leu ser cys Ala Ala Ser Gy Phe Thr Phe
Ser Arg Tyr 202530 Phe Met Lys Pepfn28D90%1G48seaN a Pro Ay Lys Ay Leu Qu

Trp v 354045 L Tr | e ser. Pr er 4 y., Leu T Tyr Ala Asp Ser
Val 5%%%]51_?50?& %rl’gGliﬁeGlthhfl-{gggeyrs }3\?% ngp"%ﬁsl‘éigek{‘y%/ﬁn Asn Thr Leu Tyr
65707580 Leu G n nmet Asn Ser Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr Cys
859095 Al a Arg Al_.a Ser T?‘/r‘é’S){ Ala Trp Leu ASp Tyr Tr GI_?/ Gn @y Thr
100105120 Y% ¢] A aThFo §§ r 15 r-eA R BFe FiP x.i)gsﬁ' Bré'%Ser val Phe Pro
115120125 Leu"Ala Pro Ser ser Lys Ser Thr Ser 0135 <210> 88 <211> 9 <212>
PRT

Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe Tyr
130 135 140

Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Gly Ser Pro val Lys
145 150 155 160

Ala Gly val Glu Thr Thr Thr Pro Ser Lys GIn Ser Asn Ash Lys Tyr
165 170 175

Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu GIn Trp Lys Ser His
180 190

Arg Sser Tyr Ser Cys Gln val Thr His Glu Gly Ser Thr val Glu Lys
195 200 205

Thr val Ala Pro Thr Glu Cys Ser
210 215

<210> 73

<211> 9

<212> PRT

<213> Homo sapiens

<400> 73
ier Asn Met Gly Ser Asn Tyr Ala His
5

<210> 74

<211> 5

<212> PRT

<213> Homo sapiens

<400> 74
Tyr Asn Asn Asn Gln
1 5

<210> 75

<211> 8

<212> PRT

<213> Home sapiens

<400> 75

i1a Trp Asp Asp Ser Leu Ser Gly
5

<210> 76
<211> 411
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<213> HOMVO sapi ens <400> 88 Phe Thr Phe Ser Arg Tyr Phe net Lys 15 <210> 89
<211> 10 <212> PRT <213> Honp sapiens <400> 89 Trp Ile Ser Pro ser Ay Gy
Leu Thr u 1510 <210> 90 <211> 10 <212> PRT <213> Honp sapi ens <400> 90
Arg Ala Ser Tyr Ay Ala Trp Leu Asp Tyr 1510 Pa?e 63 pctfr2009051343-seq
<210> 91 <211> 651 <212> DNA <2petfr2eRe053A% eiedl <220> <221> CDS <222>

(D). cg%%g 0> Q%ecag agc gtc ttg act cag cca ccc tca gcg tct ggg acc ccc
ggc cag g B'®T%u Thr G n Pro Pro Ser Ala Ser @y Thr Pro dy Gn 15
10 15 48 ggg gtc acc atc tct tgt tct gga agc agc tcc aac atc gga agt aat 96
dy Va=12203hr IIe ser cys Ser Ay Ser ser ser Asn Ile Ay Ser Asn 202530 agt
gtt a@é% fﬁg)cag ctc cca gga gcg gcc ccc aaa ctc ctcldd Ser val Asn
Trp Tyr eu" Pro Gy Ala Ala Pro Lys Leu Leu 354045 atc tat agt aac
aat ct<300:gg 76cc tca ggg gtc cct gcc cga ttc tct192 Ile Tyr Ser Asn Asn Leu

Arg Pradasgst SEg) T aNg%tAﬂg rCBB EOC% Cé tct g§ acc tca
gcc téj % ﬁ% LeHcL %[‘b% Fcf g %& : Thr Ser Ala ser
Leu Al a IIe Ser Gy Leu Arg

tet tta cgt ¢ttt tet tge got get tec g?a ttc act ttc t¢t cct tac 96

Ser Leu Arg Egu ser Cys Ala Ala ggr Phe Thr Phe ggr Pro Tyr

tgg atg ggt tgg gtt cgc caa get cct g?t aaa ggt ttg gag tgg gtt 144
Trp Met Gly Trp val Arg Gin Aaa Pro Gly Lys Gly hgu Glu Trp val
35 4

tct gtt atc tgg cct tct ggt g?c act act gat tat gct gac tcc gtt 192
Ser gg1 Ile Trp Pro Ser gsy Gly Thr Thr Asp E5r Ala Asp Ser val

aaa g?t cgc ttc act atc tct aga gac aac tct aag aat act Ctc tac 240
Lys Gly Arg pPhe Thr I&e Ser Arg Asp Asn ;gr Lys Asn Thr Leu ggr
65 7

ttg cag atg aac agc tta agg gct gag gac acg gcc gtg tat tac tgt 288
Leu GIn Met Asn ggr Leu Arg Ala Glu ggp Thr Ala val Tyr ;gr Cys

gcg aga gtc cat cca gct g?c cac aac gac cac tgg ggc cag g?a acc 336
Ala Arg val gag Pro Ala Gly His ggg Asp His Trp Gly ?18 y Thr

ctg gtc acc gtc tca agc gcc tcc acc aag g?c cca tcg gtc ttc ccg 384
Leu val IQE val ser Ser Ala igg Thr Lys Gly Pro ig; val Phe Pro

cta gca ccc tcc tcc aag agc acc tct 411

Leu Ala Pro Ser Ser Lys Ser Thr Ser
130 135

<210> 77

<211> 137

<212> PRT

<213> Homo sapiens
<400> 77

Glu val GIn Leu Leu Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly
1 5 10 15

Ser Leu Arg Egu ser Cys Ala Ala ggr Gly Phe Thr Phe ggr Pro Tyr

Trp Met géy Trp val Arg Gln ﬁga Pro Gly Lys Gly hgu Glu Trp val

ser g81 Ile Trp Pro Ser g;y Gly Thr Thr Asp ggr Ala Asp Ser val
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65707580 tct gag gat gag gct gat tat tac tgt gca gcc tgg gat gac ggc ctg288

Ser AQu Asp Gu Ala Asp Tyr Tyr cys Ala Ala Trp Asp Asp Ay Leu 859095 gat
gcc tat gtg gtg ttc ggc gga ggg acc aaa ctg acc gtc ctg ggt336 Asp Ala Tyr
val Val Phe Ay Gy Ay Thr Lys Leu Thr Val Leu Ay 100105110 cag ccc aag
gcc aac ccc act gtc act ctg ttcpctfr2008031843+s9lgag384 G n Pro Lys Ala Asn
Pro Thr val Thr lLeu Phe_ Pro Pro Ser SersCJE_léélzq%Eqﬁg fFtc caa gcc aac
aag g(%’sa?‘,y &ra R gﬂf"gt%ﬁtﬁfraf“fg AgP GAc3EL CA3AT UMLet a?ﬁu Al a Asn Lys Al a
Thr Leu Val cys Leu Ile Ser Asp Phe 130135140 tac ccg gga gct gtg aca gtg
gcc tgg aag gca gat ggc agc ccc %0480 Txr Pro%g Alla val Thr val Ala Trp
Lys Allgussin ®py Aser ggr ey Arg1Ata 53y nddag 555 F9%hg acc acc aaa
ccc tcc aaa cag agc aac aac aagb528 Lys Ala Ay val @u Thr Thr Lys Pro ser
Lys @ n Ser Asn Asn Lys 165170175 tac gcg gcc agc agc tac ctg agc ctg acg
ccc gagdacarg vl HHagPta A3a6G TR HIAIASNAMED BRF TI@rG F1§éi}ys'é'?'" Leu Thr Pro du
A@n Trp Lys Ser ¥§0185190 cac agéﬂagc tac agc tgc g gtc acg cat gaa ggg
agc acc gtg gag624 His Arg Ser Tyr ser cys Gn val Thr Hs Au Ay Ser Thr
Val dueul9sRG020mR1aser aea g‘ltagsgccrhcctysgﬁ&yg?a'a serc vattPheyBrorhr Val Ala Pro
Ala Gu Cys $3bp 210215 Page 6320 pct fr2009051343<3eql <210> 92 <211> 217
<212> PRT

Leu Ala Pro Ser Ser Lys Ser Thr Ser

130 135

<210> 78

<211> 9

<212> PRT

<213> Homo sapiens

<400> 78

;he Thr phe Ser Ero Tyr Trp Met Gly

<210> 79

<211> 10

<212> PRT

<213> Homo sapiens

<400> 79
val Ile Trp Pro Ser Gly Gly Thr Thr Asp
1 5 10

<210> 80
<211> 10
<212> PRT
<213> Homo sapiens

<400> 80

Arg val His Pro Ala Gly His Asn Asp His
1 5 10

<210> 81

<211> 645

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (1)..(645)

<400> 81

caa gac atc cag atg acc cag tct cca tcc tcc ctg tct ttg tct cca 48
GIn Asp Ile GIn Met Thr Gln Ser Pro igr Ser Leu Ser Leu ggr Pro

1 5
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<213> Honp sapi ens <400> 92 G n Ser Val Leu Thr Gn Pro Pro Ser Ala ser Ay
Thr Pro Ely G n 151015 dy Val Thr Ile Ser Cys Ser Ay Ser Ser ser Asn lle
Gy Ser Asn 202530 Ser val Asn Trp Tyr G n A n Leu Pro Gy Ala Ala Pro Lys
Leu Leu 354045 Ile Tyr Ser Asn Asn Leu Arg Pro Ser Ay val Pro Ala Arg Phe
Ser 505560 Gy Ser Lys Ser Q& y thfr8@ﬂ908134$eweqLeu Ala lle Ser Ay Leu Arg

657075 el % @ﬁeclécp% r Cys f Trcp Asp Asp Ely Leu

859095?%@ i U1 9% Aﬁgrcgm ea Garadh, & n12¥g val R

100105110 G n r:m Lys a Asn rasThr Val Thr Leu3®he Pro Pro Ser Ser Gu

115120125 Qu Leu G n Ala Thr Leu val %s Leu Il e Ser Asp Phe
€

iigigﬁg :_:L%S/O 3552#& El yﬂ\;ﬁg% Eag?féﬁfﬁp%&s cGI y Sé*Pro val

Y n Ser Asn Asn
Lys 165170175 Tyr Ala Ala Ser Ser Tyr Leu ser Leu Thr Pro G u Gn Trp Lys

aelrj 1 1—gg?{ys Q%g $§f E %Eh@% gfﬁ \éig @r“'ﬂ% 4'210> ggzzgrlll/ag

<212> PRT
g?c agt g?g tct g?g aca gag ttc tct ctc acc atc agc agc ctg cag 240
gSy Ser Gly Ser Gly ;Br Glu Phe Ser Leu ;?r Ile Ser Ser Leu gén

tct gaa gat tat gca att tat tat tgt cag cag tat gat aac tgg ccg 288
Ser Glu Asp Tyr g;a Ile Tyr Tyr Cys SAn GIn Tyr Asp Asn ;;p Pro

atc atc ttc g?c caa g?g aca cga ctg gag att aaa g?a act gtg gct 336
Ile Ile Phe gog Gln Gly Thr Arg isg Glu Ile Lys Gly 125 val Ala

gca cca tct gtc ttc atc ttc ccg cca tct gat gag cag ttg aaa tct 384
Ala Pro i;g val phe Ile pPhe 558 Pro Ser Asp Glu ggg Leu Lys Ser

g?a act gcc tct gtt gtg tgc ctg ctg aat aac ttc tat ccc aga gag 432
Gly IQS Ala ser val va ggg Leu Leu Asn Asn 228 Tyr Pro Arg Glu

gcc aaa gta cag tgg aag gtg gat aac gcc ctc caa tecg g?t aac tcc 480
Ala Lys val GIn Trp Lys val Asp Asn Ala Leu GIn Ser Gly Asn Ser
145 150 155 160

cag gag agt gtc aca gag cag gac agc aag gac agc acc tac agc ctc 528
GIn GlTu Ser val IEE Glu GIn Asp Ser igg Asp Ser Thr Tyr i;; Leu

agc agc acc ctg acg ctg agc aaa gca gac tac gag aaa cac aaa gtc 576
ser ser Thr ksg Thr Leu Ser Lys ?;? Asp Tyr Glu Lys 233 Lys val

tac gcc tgc gaa gtc acc cat cag g?c ctg agc tcg ccc gtc aca aag 624
Tyr Ala gsg Glu val Thr His g;S y Leu Ser Ser ;50 val Thr Lys
5

agc ttc aac agg g?a gag tgt 645
Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 82

<211> 215

<212> PRT

<213> Homo sapiens
<400- 82

E1n Asp Ile GlIn ?et Thr Gln Ser Pro Ser Ser Leu Ser Leu Ser Pro
15

Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Asn Arg
20 25 30
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Page 65 pctfr2009051343-seql

Ser Asn Ser

caa tt@nt (& goY
Leu Au Ser &Yy

Val

<213> Hono sapi ens <400> 93 Ser Asn lle Gy

Asn 15 <210> 94 <211> 5 <212> PRT <213> Hono sapi ens <400>
94 Tyr Ser Asn Asn Leu 15 <210> 95 <211> 9 <212> PRT <213> Hono sapi ens
<400> 95 Ala Trp Asp Asp Ay Leu Asp Ala Tyr 15 <210> 96 <211> 414 <212>
DNA <213> Honmp sapi ens <220> <2P95fr208905i343-gen}. . (414) <400> 96 gaa gtt

ﬁéﬁ;T%g

G18%4nd

y Leu v

& oo AR I g et

tgc gct get tcc gga ttc act ttc tct act tac96 Ser Leu Arg Leu ser Cys Ala

TFin i A T20 P i 2, 220 52 2

cot aan ot S A

Lys Ay Leu Qu Trp Val

s&m?hf

gag

er
Arg
93

354045 tct gtt

tat g%téyg?ecr E;%? S%E*t(%'lggt2'7r'8r Glu Phe Ser Leu

Ser Glu
ITe Ile
Ala Pro

Gly Thr
130

Ala Lys
145

Gln Glu
ser Sser
Tyr Ala

Ser pPhe
210

<210>
<?11>
<212>
<213>

<400>

Ser Ile
1

<210>
<211>
<212>
<213>

<400>
Tyr Gly

Asp
Phe

Ser
115

Ala
val
Ser
Thr
Cys
Asn

83

7
PRT
Homo
83

Asn

84

5
PRT
Homo
84

Ala

TYr

ser

GIn

val

Leu

180

Glu

Arg

Ala

85

Gln

Phe

val

Trp

Thr

165

Thr

val

Gly

sapiens

Arg

Asn
5

sapiens

Ser

Thr

Ile

Gly

Ile

val

Lys

Glu

Leu

Thr

Glu

Leu

Tyr

Thr

Phe

Cys

135

val

GlIn

Ser

His

Cys
215

Gly

TYr

Arg

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Cys

Leu

105

Pro

Leu

Asn

ser

Ala

185

Gly

Gln

20

Glu

Ser

Asn

Ala

Leu

atc ggt cct tct ggt ggc atg act gtt
Thr Ile Ser Ser Leu GIn
75 80

GIn Tyr Asp Asn grp Pro
5

Ile Lys Gly Thr val Ala
110

Asp Glu Gln Leu Lys Ser
125

Asn Phe Tyr Pro Arg Glu
140

Leu Gin Ser Gly Asn Ser
155 160

Asp Ser Thr Tyr Ser Leu
© 175

Tyr Glu Lys His Lys val
190

Ser Ser Pro val Thr Lys
205
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Ser Val Ile Gy Pro Ser Ay Ay net Thr Val Tyr Ala Asp Ser Val 505560 aaa
ggt cgc ttc act atc tct aga gac aac tct aag aat act ctc tac240 Lys Ay Arg
Phe Thr Ile ser Arg Asp Asn ser Lys Asn Thr Leu Tyr 65707580 ttg cag atg
aac agc tta agg gct gag gac acg gcc tébtal tac_tgt288 Leu A n Met Asn Ser
Leu Agg Ala Gu Asp,Thr Ala valpq??939 S&j43-989b95 gca cgg att aat agt ggg
agc tcéc cac ttt gac tac tgg ggc cag gga336 Ala Arg Ile Asn Ser Ay Ser ser
H's Phe Asp Tyr Trp Ay G n Gy 100105110 Page 66 pctfr2009051343-seql acc
ctg gt@l@xc8ftc tca agc gcc tcc acc aag ggc cca tcg gtc ttc384 Thr Leu Val
Thr v % ergﬁﬁr Ala Ser Thr Lys Gy Pro ser Val Phe 115120125 ccg cta gca
CcCC t c013:LCHAME saPferdCC tct Pro Leu Ala Pro ser ser Lys Ser Thr ser 130135
414 <210> 97 <211> 138 <212> PRT <213> Honp sapi ens <400> 97 Qu val dn
Leu L6A0% uB8er Ay Ay Ay Leu val Gn Pro Ay Ay 151015 Ser Leu Arg Leu
ser C¢3nAhg ALR a3pTdd ¥rghe Thr Phe Ser Thr Tyr 202530 Trp net Ala Trp val
Arg Gin Al'a Pro dysLys Ay Leu Gu Trp Val 354045 Ser Val Ile Gy Pro ser
Gy @Ay nmet Thr val Tyr Ala Asp Ser Val 505560 Lys Ay Arg Phe Thr Ile ser
Arg A@Elé§n8§er Lys Asn Thr Leu Tyr 65707580

<211> 411

<212> DNA
<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(411)

<400> 86

gaa gtt caa ttg tta gag tct g?t g?c

g1u val GIn Leu Leu Glu Ser Gly Gly
5

tct tta cgt ctt tct tge get gt tcc g?a ttc act ttc tct cgt tac 96
Ser Leu Arg Egu ser Cys Ala Ala ggr Gly Phe Thr Phe ggr Arg Tyr

g?t ctt gtt cag cct g?t g?t 48
goy Leu val GIn Pro gsy Gly

ttt atg aag tgg gtt cgc caa gct cct g?t aaa g?t ttg gag tgg gtt 144
Phe Met ;gs Trp val Arg GIn gga Pro Gly Lys Gly hgu Gilu Trp val

tct tgg atc tct cct tct g?t g?c ctt act gag tat gct gac tcc gtt 192
Ser ;Sp Ile Ser Pro ser gsy Gly Leu Thr Glu E%r Ala Asp Ser val

aaa g?t cgc ttc act atc tct aga gac aac tct aag aat act ctc tac 240
ggs Gly Arg Phe Thr ;8e ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
75 80

ttg cag atg aac agc tta agg gct gag gac acg gcc gtg tat tac tgt 288
Leu GIn Met Asn ggr Leu Arg Ala Glu Sgp Thr Ala val Tyr Tyr Cys
95

gcc aga gcc tca tac g?t gcc tgg ctg gac tac tgg g?c cag g?c acc 336
Ala Arg Ala 585 Tyr Gly Ala Trp igg Asp Tyr Trp Giy g}g Gly Thr

Ctg gtc acc gtc tca agc gcc tcc acc aag g?c cca tcg gtec ttc ccg 384
Leu val Igg val ser Ser Ala igs Thr Lys Gly Pro igr val Phe Pro
5

Cta gca ccc tcc tCC aag age acc tct 411
Leu Ala Pro Ser Ser Lys Ser Thr ser
130 135

<210> &7

<211> 137

<212> PRT

<213> Homo sapiens

<400> 87
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Leu G n Met Asn Ser Leu Arg Ala GQu Asp Thr Ala val Tyr Tyr cys 859095 Al a
Arg Ile Asn ser Gy ser Ser Hs Phe Asp Tyr Trp Ay G n Gy 100105110 Thr
Leu Val Thr val ser ser Ala Ser Thr Lys Ay Pro Ser Val Phe 115120125 Pro
Leu Ala Pro Ser Ser Lys ser Thr Ser 130135 <210> 98 <211> 9 <212> PRT <213>
Hono sapi ens <400> 98 Phe Thr Phetfy@P090sl343rseqlp net Ala 15 <210> 99 <211>

10 <2 > e tf 120 - S 0 99 val Ile Gy
Pro sﬁagﬁﬁ;ﬁi{%ﬁtk G185 e oeiﬁfi%g Rep¥aT Eﬁ';%f Y ¥Rt Y3130 Hom
sapi ens <400> 100 Arg Ile Asn Ser Ay Ser Ser His Phe Asp Tyr 1510 <210>
101 <%111‘65 <212> DNA <%é3>.§g ﬁggi ns _<220> <221> CDS <222> (1)-(651)
<400> >0 1-a0 ] eV £YY AdA %EEC cBhe ghg g3§ct* 89 "acc ccc ggg cag
Gn Tyr Au Leu Thr Gn Pro Pro Ser Ala Ser Gy T?lr Pro Ay Gn 1 5 10 15
agg gtc acc atc tct tgt tct gga agc agc tcc_aac atc gga agc aat Arg Val Thr
|le SEPeNRL 5?? TepyWadeprgGln RE® Gl¥elxs WSéf“AﬁH‘ op att gta cac tgg
tac cag cag Cic cca gga acg gCcc ccc aaa ctc ctéﬁ44 Ile Val H's Trp Tyr G n

Gn Leu Pro Ay Thr Ala Pro Lys Leu Leu
ser Esp Ile Ser Pro ser géy Gly Leu Thr Glu ggr Ala Asp Ser val

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn ggr Leu Arg Ala Glu Sgp Thr Ala val Tyr ;gr Cys

Ala Arg Ala Ser Tyr Gly Ala Trp Leu Asp Tyr Trp Gly GIn Gly Thr
100 105 110

Leu val Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser
130 135

<210> 88

<211> 9

<212> PRT

<213> Homo sapiens

<400> 88
;he Thr Phe Ser ?rg Tyr Phe Met Lys

<210> 89

<211> 10

<212> PRT

<213> Homo sapiens

<400> 89
Trp Ile Ser Pro Ser Gly Gly Leu Thr Glu
1 5 10

<210> 90

<211> 10

<212> PRT

<213> Homo sapiens
<400> 90

?rg Ala Sser Tyr §1y Ala Trp Leu Asp Tyr
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354045 ata tat ggt aat aat cag cgg ccc tca ggg gtc cct gac cga ttc tct192
Ile Tyr Gy ASn Asn Gn Arg Pro Ser Ay Val Pro Asp Arg Phe Ser 505560 gtc
tcc aag tct ggc tcc tca gecc tcc ctg gecc atc agt ggg ctc cag240 Val Ser Lys
ser Ay ser ser Ala Ser Leu alle _ser Leu_G n 65707580 tct gag gat
gag gct gat tat tac tgt gca tcanfgfg'EBQ?f’Sdé%3a°g‘-e ctg288 Ser Gu Asp Gu A a
Asp Tyr Tyr Cys Ala Ser Trp Asp Asp Ser Leu 859095 aaa gcc ttt tat gtc ttc
gga acRl@gg9acc aag gtc acc gtc cta ggt336 Lys Ala Phe Tyr val Phe @y Thr
Ay Th?% 35§hl Thr val Leu Gy 100105110 cag ccc aag gcCc aac ccc act gtc
act ct<§ g E s%gg:e,;écc tct gag384 G n Pro Lys Ala Asn Pro Thr val Thr Leu
Phe Pro ro 115120125 gag ctc caa gcc aac aag gcc aca cta gtg
t gt a atc agt gac ttc432 Gu Leu Gn Ala Asn Lys Ala Thr Leu Val cys Leu
<22 cg e 130135140 tac ccg gga gct gtg aca gtg gcc tgg aag gca gat
ggc a @; gy C4%91yyr Pro Gy Ala Val Thr Val Ala Trp Lys Ala Asp Ay Ser
Pro Val 145150155160 Page 68 pctfr2009051343-seql gtg gag acc acc aaa ccc
tcc ax40®ag9 gc aac aac aéggVal du Thr Thr Lys Pro Ser Lys G n Ser Asn Asn

¢ AR (D T W S s L

acg cat gaa gg agc acc gtg gag Tyr Ser Cys A n Val Thr Hs Gu Ay Ser Thr
ag9 c c apgta t @at
Vel oo gitone: aag 190 S dOHp A 20 KRR THp A T vl A% Pro T

agt gtt aac tgg tac cag cag ctc cca g? gCcg gcc ccc aaa ctc ctc 144
Ser val ggn Trp Tyr Gln Gin hgu Pro Giy Ala Ala zgo Lys Leu Leu

atc tat agt aac aat ctg cgg ccc tca ggg gtc cct gcc cga ttc tct 192
Ile §5r Ser Asn Asn Leu g;g Pro Ser Gly val gEo Ala Arg Phe Ser

g?c tcc aag tct g?c acc tca gec tce ctg gcc atc agt g?c ctc cgg 240
y Ser Lys Ser Gly ;gr ser Ala Ser Leu ?Ea Ile Ser Gly Leu ggg

tct gag gat gag gct gat tat tac tgt gca gec tgg gat gac g?c ctg 288
Ser Glu Asp Glu g}a Asp Tyr Tyr Cys gga Ala Trp Asp Asp g y Leu
5

gat gcc tat gtg gtg ttc g?c g?a g?g acc aaa ctg acc gtc ctg g?t 336
Ala Tyr {go val phe Gly Gly gog Thr Lys Leu Thr Xga Leu Gly

CCC aag gCc aac ccc act gtc act ctg ttc ccg CcC tcc tct gag 384
Pro Lys Ala Asn Pro Thr val Thr Leu Phe Pro Pro Ser Ser Glu
115 120 125

Ctc caa gcc aac aag gcc aca cta gtg tgt ctg atc agt gac ttc 432
igg GIn Ala Asn Lys ?;? Thr Leu val Cys igg Ile Ser Asp Phe

ccg g?a gct gtg aca gtg gcc tgg aag gca gat g?c age ccc gte 480
r Pro Gly Ala va 125 val Ala Trp Lys ?gg Asp Gly Ser Pro VEB
1

gcg g?a gtg gag acc acc aaa ccc tCc aaa cag agc aac aac aag 528
Ala Gly va g%g Thr Thr Lys Pro igg Lys GIn Ser Asn Q;g Lys

gcg gcc agc age tac ctg agc ctg acg ¢cC gag cag tgg aag tcc 576
Ala Ala igg Ser Tyr Leu Ser &gg Thr Pro Glu GIn T 158 Lys Ser

aga agc tac agc tgc cag gtc acg cat gaa g?g agc acc gt gag 624
Arg is; Tyr Ser Cys GIn gga Thr His Glu Gly ggg Thr val Glu

aca gtg gcc c¢ct gca gaa tgc tct 651
Thr val Ala Pro Ala Glu Cys Ser
210 215
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<210> 102 <211> 217

Thr
Cys
Gn
Pro
Ser
Cys
Thr
Leu
val

Lys
Pro
Tyr

Gn Pro Pro Ser Ala
Ser Gy Ser Ser Ser
Leu Pro Gy Thr Al a
Ser Gy Val Pro Asp
Leu Ala lle Ser Ay
Aaiger gfrp Asp Asp
Ly:sznéal 2Inr VaI Leu

PI;? oPRfo S

cyétteu PR 5§B? e"ﬁs p
Alaodspod y Ser Pro
Ser Lys A n Ser Asn

Ser
Asn
Pro
Arg
Leu
Ser
dy
du
Phe
VaI

Sﬁf" ¥wh LVHIThThF1‘F-I|F'§° P &Y ‘i%ér SethGlyathr
Cys S

<212> PRT <213> Honp sapi ens <400> 102 Gn Tyr Qu Leu

@y Thr Pro Ay Gn 151015 Arg Val Thr Ile Ser
Ile Ay Ser Asn 202530 Ile Val His Trp Tyr Gn
Lys Leu Leu 354045 Ile Tyr Ay Asn Asn G n Arg
PhepSir200¥15d343/8egber Lys Ser Ay Ser Ser Al a
G n 65707580 Ser Au Asp Au Ala Asp Tyr Tyr
Leu 859095 Lys Ala Phe Tyr Val Phe Gy Thr Ay
100105110 G n Pro Lys Ala Asn Pro Thr val Thr
115120125 G u Leu A n Ala Asn Lys Ala Thr Leu
130135140 Tyr Pro Ay Ala Val Thr Val Ala Trp
145150155160 Lys Ala Gy Val Gu Thr Thr Lys
Lys 165170175 Hi s Agg Ser. 195 Lys Thr val 210
[P%MZ‘E)B‘ Ala Pro Thr du

Gly val Thr gée Ser Cys Ser Gly Ser Ser Ser Asn Ile §3y Ser Asn

ser val Asn Trp Tyr GIn Gln

35

Ile Tyr Ser Asn Asn Leu Arg

50

55

Gly Ser Lys Ser Gly Thr Ser

65 70

Ser Glu Asp Glu Ala Asp Tyr

85

Asp Ala Tyr val val Phe Gly

100

Gln Pro Lys Ala Asn Pro Thr

Glu Leu GIn Ala Asn Lys Ala

130

135

Tyr Pra Gly Ala val Thr val
145 150

Lys Ala Gly val Glu Thr Thr

165

Tyr Ala Ala Ser Ser Tyr Leu

180

His Arg Ser Tyr Ser Cys Gln

195

Lys Thr val Ala Pro Ala Glu

210

<210> 93
<211> 9
<212> PRT

215

25

Leu Pro Gly Ala Ala Pro Lys Leu Leu
40 45

Pro Ser Gly val 250 Ala Arg Phe Ser

Ala Ser Leu Ala Ile Ser Gly Leu Arg
75 80

Tyr Cys Ala Ala Trp Asp Asp Gly Leu
90 95

Gly Gly Thr Lys teu Thr val Leu Gly
105 110

val Thr teu Phe Pro Pro Ser Ser Glu
120 125

Thr Leu val Cys Leu Ile Ser Asp Phe
140

Ala Trp Lys Ala Asp Gly Ser Pro val
i 155 160

Lys Pro Ser Lys Gln Ser Asn Ash Lys
170 175

Ser Leu Thr Pro Glu GIn Trp Lys Ser
185 190

val Thr His Glu Gly Ser Thr val Glu
200 205

Cys Ser
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215 <210> 103 <211> 9 <212> PRT <213> Honp sapi ens <400> 103 Ser Asn lle
@y Ser Asn Ile Val H's 15 <210> 104 <211> 5 <212> PRT <213> Hono sapi ens
<400> 104 Tyr Ay Asn Asn G n 15 <210> 105 <211> 9 <212> PRT <213> Hono
sapi ens <400> 105 Ser Trp Asp Asp Ser Leu Lys Ala Phe 15 <210> 106 <211>
420 <212> DNA <213> Hono sapi enBctfygp0a5d343tseghg cct ggt ggt Ay Leu Val

G n Pré1¥y yHeQ, s#B1eNS gga ttc act ttc tct cat tac Gy Phe Thr Phe Ser His
Tyr 3Qap¢d 9ga got ttg gag tgg gtt Ay Lys Gy Leu Gu Trp Val 45 Page 70
pct fr2009051343-seql tct gtt atc tct ca tct ggt ggc ctt act att tat gct gac
tcc gt‘i’?m@"s@}e Ay ?qreASérsePrYﬁ'*séF"G y Gy Leu Thr Ile Tyr Ala Asp Ser Val

<210> 94

<211> 5

<212> PRT .
<213> Homo sapiens

<400> 94

Tyr Ser Asn Asn Leu
1 5

<210> 95
<211> 9

<212> PRT .
<213> Homo sapiens

<400> 95
§1a Trp Asp ASp g]y Leu Asp Ala Tyr

<210> 96

<211> 414

<212> DNA .
<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(414)

<400> 96

gaa gtt caa ttg tta gag tct g?t g?c g?t ctt gtt cag cct g?t ggt 48
Glu val GIn Leu Leu Glu Ser Gly Gly goy Leu val GIn Pro gsy Gly

1 5

tct tta cgt ctt tct tgc gct gCct tcc g?a ttc act ttc tct act tac 96
Ser Leu Arg Leu Ser Cys Ala Ala ggr Gly Phe Thr Phe ggr Thr Tyr
20

tgg atg gct tgg gtt cgc caa gct cct g9t aaa ggt ttg gag tgg gtt 144
ng Meg g1a Trp val Arg Gln gga Pro G?y Lys G?y hgu Glu Trp val
35

tct gtt atc g?t cct tct ggt g?c atg act gtt tat gct gac tcc gtt 192
ser val Ile Gly Pro Ser Gly Gly Met Thr val Egr Ala Asp Ser val
50 55

aaa gqt cgc ttc act atc tct aga gac aac tct aag aat act ctc tac 240
Lys Gly Arg Phe Thr %Ae Ser Arg Asp Ash §§r Lys Asn Thr Leu E5r
65

ttg cag atg aac agc tta agg gct gag gac acg gcc gtg tat tac tgt 288
Leu GIn Met Asn Ser Leu Arg Ala Glu ggp Thr Ala val Tyr ;gr Cys
85

gca cgg att aat agt g?g agc tcc cac ttt gac tac tgg g?c cag g?a 336
Ala Arg Ile Asn Ser Gly Ser Ser His Phe Asp Tyr Trp Gly Gin Gly
100 105 110
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505560 aaa ggt cgc ttc act atc tct aga gac aac tct aag aat act ctc tac240
Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65707580

ttg cag atg aac agc tta agg gct gag gac acg gcc gtg tat tac tgt288 Leu Gn
Met Asn ser Leu Arg Ala Qu Asp Thr Ala Val Tyr_ Tyr Cys 859095 gca cgg agc
agt ggc tgg gct ctg gat get tttPEEr2802051383$88) caa336 Ala Arg ser ser dy
Trp Alggc P 22k gt §c I y ﬁ 0 %ﬁ ca atgagtc acc
gtc ta'ara% S‘Er meacgaacseﬁ;%.c-gég% Eég iat%gf %5%% ‘gfﬁlr tggn%tecaVal T:‘ﬁ‘r‘ val ser
ser Ala Ser ¥hr Lys Ay Pro Sb0 Val 115120125 X¥25¢c ccg cta gca ccc tcc tcc

aag a 420 Pr Pro ser ser Lys Ser Thr Gy
13013%&8?&%2&% S%B%éﬁﬁ%ﬁof&é%&%ﬁ% <213> Hono sapi ens 4003407 G u
Val Gn B9 Leu Gu ser AigsAy Gy Leu val Gn Pro Ay Gy 151015 Ser Leu
Arg Leu Ser Cys Ala Ala ser Ay Phe Thr Phe Ser His Tyr 202530 Trp Met Gy
Trp vabigy dg@ n Ala Pro Ay Lys Ay Leu Gu Trp Val 354045 Ser val Ile ser
Pro sepifd y188y Leu Thr Ile Tyr Ala Asp Ser Val 505560 Lys Gy Arg Phe Thr
Il e SeRld gPREpP Asn ser Lys Asn Thr Leu Tyr 65707580 Leu G n net Asn ser
Leu AR@I3 aHemq sABEShr Al a val Tyr Tyr cys 859095 Ala Arg ser ser Ay Trp
Al a LeldofispgAl a Phe Asp Ile Trp Ay G n 100105110 Ay Thr net val Thr Val
Ser ser Ala ser Thr Lys Ay Pro Ser val

Glu val GIn Leu Leu Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly
1 3 10 15

Ser Leu Arg Egu Ser Cys Ala Ala ggr Gly Phe Thr phe ggr Thr Tyr

Trp Met g}a Trp Val Arg Gln ﬁaa Pro Gly Lys Gly hgu Glu Trp val

Ser ¥g1 Ile Gly Pro Ser g;y Gly Met Thr val Tyr Ala Asp Ser val
60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn ggr Leu Arg Ala Glu Ssp Thr Ala val Tyr Tyr Cys
95

Ala Arg Ile Asn Ser Gly Ser Ser His Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Leu val Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser val pPhe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
130 135

<210> 98

<211> 9

<212> PRT

<213> Homo sapiens

<400> 98
;he Thr Phe ser ;hr Tyr Trp Met Ala

<210> 99

<211> 10

<212> PRT

<213> Homoc sapiens
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115120125 Phe Pro Leu Ala Pro ser Ser Lys Ser Thr ser 3y 130135140 Page 71
pct f r2009051343-seql <210> 108 <211> 9 <212> PRT <213> Honp sapi ens <400>
108 Phe Thr Phe ser His Tyr Trp Met Ay 15 <210> 109 <211> 10 <212> PRT
<213> Hono sapi ens <400> 109 val Ile ser Pro ser Gy Ay Leu Thr Ile 1510
<210> 110 <211> 12 <212> PRT <20@:fre@PRP5d343-#891 <400> 110 Arg Ser Ser Ay
Trp Al gegUggsp Ala Phe Asp Ile 1510 <210> 111 <211> 1215 <212> DNA <213>
Hono sapi ens <220> <221> CDS <222> (1)..(1215) <400> 111 atg cgg ctg ctg
ctg g¥elctlg Gy Pgggseyt 61xtcdyoter alpr Mafilg cct ggg48 Met Arg Leu Leu Leu Ala
Leu Ldu Ay Val Lew? Leu Ser Val Pro y 151015 cct cca gtc ttg tcc ctg gag
gcc tct gag gaa gtg gag ctt gag ccc96 Pro Pro Val Leu Ser Leu Qu Ala Ser
A u G<pi106fal 18 u Leu A u Pro 202530 tgc ctg gct ccc agc ctg gag cag caa gag
cag gaglbtgléca gta gccl44 Cys Leu Ala Pro Ser Leu Qu Gn dA@n Au Gn Qu

1 P
Leu Tli 1§;al H%;l;d'ﬂ‘ sapiens

<400> 100
Arg Ile Asn Ser Gly Ser Ser His Phe Asp Tyr
1 5 10

<210> 101
<211> 651
<212> DNA
<213> Homo sapiens

<220>
<221> CDS
«222> (1)..(651)

<400> 101

cag tac gaa ttg act cag cca ccc tca gcg tct g?g acc ccc g?g cag 48
GIn Tyr Glu Leu Thr GIn Pro Pro Ser ?ga ser Gly Thr Pro gSy Gln

1 5

agg gtc acc atc tct tgt tct g?a agc agc tcc aac atc g?a agc aat 96
Arg val Thr gge Ser Cys Ser Gly ggr ser Ser Asn Ile goy Ser Asn

att gta cac tgg tac cag cag ctc cca g?a acg gcc ccc aaa ctc Cctc 144
Ile val His Trp Tyr GIn GIn Leu Pro Gly Thr Ala zgo Lys Leu Leu
35 40

ata tat g?t aat aat cag cgg ccc tca g?g gtc cct gac cga ttc tct 192
Ile Egr Gly Asn Asn Gln ggg pro Ser Gly val 250 Asp Arg Phe Ser

gtc tcc aag tct g?c tcc tca gee tec ¢tg goc atc agt g?g ctc cag 240
val Ser Lys Ser Gly Ser Ser Ala Ser Leu ?Ea Ile ser Gly Leu gén
65 70

tct gag gat gag gct gat tat tac tgt gca tca tgg gat gac age ctg 288
Ser Glu Asp Glu g;a Asp Tyr Tyr Cys SAa Ser Trp Asp Asp ggr Leu

aaa gcc ttt tat gtc ttc g?a act g?g acc aag gtc acc gtc cta g?t 336
Lys Ala phe Tya val Phe Giy Thr Gog Thr Lys val Thr Xia Leu Gly
10 1

cag CcCcC aag gcc aac ccc act gtc act ctg ttc c€cg ccc tcec tct gag 384
GIn Pro i{g Ala Asn Pro Thr Vgg Thr Leu Phe Pro ;5? Ser Ser Glu
1

gag ctc caa ¢g<cC aac aag ¢gcc aca cta gtg tgt ctg atc agt gac ttc 432
Glu &gg Gln Ala Asn Lys A;a Thr Leu val Cys iﬁg Ile Ser Asp Phe
135

tac ccg g?a gct gtg aca gtg gcc tgg aag gca gat g?c agc ccc gtc 480
Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Gly Ser Pro val
145 150 155 160

Page 68



354045 ctt ggg cag cct gtg cgg ctg tgc tgt ggg cgg gct gag cgt ggt ggclo2
Leu Ay @dn Pro Val Arg Leu Cys Cys Gy Arg Ala Gu Arg Ay @y 505560 cac
tgg tac aag gag ggc agt cgc ctg gca cct gct ggc cgt gta cgg240 His Trp Tyr
Lys Gu Gy Ser Arg Leu Ala Pro Ala Ay Arg Val Arg 65707580 ggc tgg agg
ggc cgc cta gag att gcc agc ttcpctférZOQQO‘:'gagB@ﬁazMQCt 288 Ay Trp Arg Ay Arg
Leu G géﬁ Aé§ dg 4CC acc aa C p éllaCaQSQ(%ggaga%e %

pot f r 29858581 8 3@@(121?999.—01@9? 5@05&99 &l %%f Ad% Adfciykc atd®Bte gtc
ctg cag aat336 Ay 75y Tyr Leu Aﬁ( Gy SazsMet Ile Val Leu Gn
Asn 100105110 ctc acc t can acca g g@gac tcc tta%eagc tgc c aaﬁggat gat
geg3edoLelf THTS 0 eIl AT Y ERG TR CRELEBACS A Ap

115120 agoaag cac agt tac ccc
cag432 ASp Pro Lys Ser H|s Ar Leu ser Asn Arg H|s Ser Tyr Pro Gn

13013 £4 (792,39 ftae C@a&@t tgfp%ag a®dtctg
cat 48 1§AH"9 &?S C% Cfy ﬁ%oﬁ Q'"FW& "h%ig %;Fﬁﬁ Qﬁga%? ¢ Lys Leu Hi s
145150155160 gca gta cct gcg ggg aac acc gtc aag ttc cgc tgt cca gct gca
ggc52@ag\ aravatg Bco ¢dtaaGh ygaAstgtTiicaval Lys Phe Arg Cys Pro Ala Abd Qy
165176!?52 ¥ab Ada 55’&%5 tCOaé®hca tgc cca ccg tge cca gca cct gaa
ctc576 Asn Pro Thr Lys ThriHis Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu
180185190 ctg ggg gga ccg tca gtc ttc ctc ttc ccc cca aaa ccc aag gac
aCCGng}%J ?f’;% Ay Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr

<212> PRT
<213> Homo sapiens

<400> 102

GIn Tyr Glu Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly GIn
1 5 10 15

Arg val Thr %ge Ser Cys Ser Gly ggr ser Ser Asn Ile gay Ser Asn

ITle val ggs Trp Tyr GIn GIn Leu Pro Gly Thr Ala Pro Lys Leu Leu
' 40 45

Ile Egr Gly Asn Asn GIn g;g Pro Ser Gly val 260 Asp Arg Phe Ser

val Ser Lys Ser Gly Ser Ser Ala Ser Leu Ala Ile Ser Gly Leu GIn
65 70 75 80

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ser Trp ASp Asp Ser Leu
85 90 95

Lys Ala Phe Tyr val Phe Gly Thr Gly Thr Lys val Thr val Leu Gly
100 105 110

GlIn Pro Lys Ala Asn Pro Thr val Thr Leu Phe Pro Pro Ser Ser Glu
115 120 125

Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe
130 135 140

Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Gly Ser Pro val
145 150 155 160

Lys Ala Gly val Glu Thr Thr Lys Pro Ser Lys GIn Ser Asn Asn Lys
165 . 170 175
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195200205 ctc atg atc tcc cgg acc cct gag gtc aca tgc gtg gtg gtg gac
gtg672 Leu Met Ile Ser Arg Thr Pro Qu Val Thr Cys val Val Val Asp Va
210215220 agc cac gaa gac cct gag gtc aag ttc aac tgg tac gtg gac ggc
gtg720 Ser H's Au Asp Pro GQu val Lys Phe Asn Trp Tyr Val Asp dvy Val
225230235240 gag gtg cat aat gcmctfag0e8oaldddyseql cgg gag gag cag tac aac
agc768 GQu vVal H's Asn Ala Lys Thr Lys Pro frg; d rq_ysqer} Tyr ASn Ser
24525025@%0@1%15"@? TG LY SUgkSHEr e qte df'clg%g ¢ac cag gac tgg
ctg816 Thr Tyr % val val Ser va? Leu Thr Val Leu His An Asp Trp Leu
260265270 aat ggc aag gag tac aag tgc aa tc tcc_aac _aaa gcc ctc cca
gcc86m'$\s°rrg@§r Iys %Fucﬂﬁ/mﬂy}g]@@‘ %ﬁ ‘ng g@érggéseryg?,ﬁaléf Leu Pro Al a
275280285 cct?tc gag aaa acc R ¢ tcc aaa gcc aaa ggg cag ccc cga gaa
cca912 Pro Ile Qu Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro Arg Gu Pro
29029p390rragagiadatrae e GAugCywscéeca tcc cgg gat gag ctg acc aag aac
cag960 G3Oval Tyr Thr Le#lPro Pro Ser Arg Asp G u Leu Thr Lys Asn G n
305310315320 gtc agc ctg acc tgc ctg gtc aaa ggc ttc tat ccc agc gac atc
gccloQ8ipal 1er Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp lle Ala
32533@3Bb> g89g gag tgg gag agc aat ggg cag ccg gag aac aac tac aag acc
acglogglgglp u Irp Gu Ser Asn Gy Gn Pro Gu Asn Asn Tyr Lys Thr Thr
34034 % cé?m%é@Pg’E ctg gac tcc gac ggc tcc ttc ttc ctc tac agc aag

ctcllQdofxr oifso Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu

355360365 Page 7% .
Ser Asn lle Gly ger Asn Ile val His

1

<210> 104
<211> 5

<212> PRT .
<213> Homo sapiens

<400> 104

Tyr Gly Asn Asn §1n
1

<210> 105

<211> 9

<212> PRT )
<213> Homo sapiens

<400> 105
ser Trp Asp Asp Ser Leu Lys Ala Phe
1 5

<210> 106

<21l> 420

<212> DNA )
<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(420)
<400> 106
gaa gtt caa ttg tta gag tct ggt ggc g?t ctt gtt cag cct g?t g?t 48
Glu val GIn Leu Leu Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly
1 5 10 15
tct tta cgt ctt tct tge gct get tcc gga ttc act ttc tct cat tac 96
Ser Leu Agg Leu Ser cgs g1a g1a ser G?y Phe Thr Phe Ser His Tyr
20 25 30

tgg at tt tt cgc caa gct cct ggt aaa ggt ttg gag tgg gtt 144
ng Me% g?y ng \gla'l Agg GIn {\433 Pro Gly Lys G?y hgu Glu Trp val

35
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pct fr2009051343-seql acc gtg gac aag agc agg tgg cag cag ggg aac gtc ttc
tca tgc tccll52 Thr val Asp Lys Ser Arg Trp Gn Gn @y Asn Val Phe Ser Cys
Ser 370375380 gtg atg cat gag gct ctg cac aac cac tac acg cag aag agc ctc
tccl200 Val met His Qu Ala Leu H's Asn His Tyr Thr G n Lys Ser Leu Ser
385390395400 ctg tct ccg ggt tgpdFra300¥y1363- seab Gy <210> 112 <211> 404

SRR IR et
ro

Au 3 Q/sLeuAlaeroSer LeuGIanGnGIan
A u Leu Thr Val Al a 35;1045 Leu Géen Pro VaIyaAr fé% MArg Al a
Au o Ala Ay
Arg V%gsA(i" 653(‘5%88% H$ eagg e AI aS{Ser Phe Leu Pro
Gu Asp Al a 859095 Gly Arg Tyr Leu Q/s Leu Al a Ar Ser g Val Leu
G n AsnglE@l etd Baclagc The d99ugfy @agHgaccy ﬁ a h 9 er s@rs Asn Asp
Asp GLgu1GHm Mol Asn PEY ATIsA S ST pAT@ erg SA°Arg H's Ser Tyr
Pro G n 130135140 h Ala Pro Tyr Trp Thr Hi s Pro Gn Arg Met Ju _Lys Lys

Leu Higtalddyl26d 6<AIt t Ero gAt gl ytingat vad 99¢sCahe Ar 338ys Pro
Al a N%:G%lggsglq T%gvga:i Leu ?8‘5’ A'Ia ghe Asp Ile '{;‘B G ﬁ éy

aca atg gtc acc gtc tca agc gcc tcc acc aag ggc cca tcg gtc 384
9?3 Thr Me% 3a1 Thr 3a1 ser igg Ala ser Thr Lys gig Pro Ser val
115

ttc ccg cta gca ccc tcc tcc aag agc acc tct g?g 420

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr ser Gly
130 135 140

<210> 107

<211> 140

<212> PRT )
<213> Homo sapiens
<400> 107

Glu val GIn Leu Leu Glu Ser Gly Gly Gly Leu val Gln Pro ?gy Gly
1

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser His Tyr
20 25 30

Trp Met Gly Trp val Arg Gln ﬁaa Pro Gly Lys Gly hgu Glu Trp val
35

ser val Ile Ser Pro Ser Gly Gly Leu Thr Ile g5r Ala Asp Ser val
50 55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Ash Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Ser Ser Gly Trp Ala Leu Asp Ala Phe Asp Ile Trp Gly Gin
g 100 y Ire 105 110

Gly Thr Met val Thr val ser ser Ala Ser Thr Lys Gly Pro Ser val
115 120 125

phe Pro Leu Ala Pro Ser Ser Lys Ser Thr ser Gly
130 135 140
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Asn

Pro Thr Lys Thr Hi's Thr Cys Pro Pro Cys Pro Ala Pro Gu Leu 180185190

pctfr2009051343-seql Leu Ay Ay Pro ser val Phe Leu Phe Pro Pro Lys Pro

Lys
val
Asp
Adn
Adn
Al a
Pro
Thr

Asp Thr 195200205 Leu net Ile ser Arg Thr Pro G u val Thr cys Val va
Asp Val 210215220 Ser H's G u Asp Pro Qu val Lys Phe Asn Trp Tyr va
Ay Val 225230235240 d u Vabctird0080513#3rslegs Thr Lys Pro Arg Gu Gu
T&El Sn1 r 245250255 Thr Tyr Arg val val ser Val Leu Thr val Leu H's
Asp11y pgleu 260265270 Asn Ay Lys GQu Tyr Lys cys Lys Val ser Asn Lys
Le@1®rordta 275280285 Pro Ile Qu Lys Thr Ile Ser Lys Ala Lys Gy d@n
A<gl} uHPND sePDEP5300 G n Val Tyr Thr Leu Pro Pro Ser Arg Asp G u Leu
L¥§0§§n1ﬁ$n 305310315320 Val Ser Leu Thr cys Leu Val Lys Ay Phe Tyr
ser p e Ala 325330335 Val Gu Trp Au ser Asn Gy @n Pro Qu Asn
Tyhelwhs Wi SENrHi3408AI3POMelr 61¥ro val Leu Asp ser Asp Gy Ser Phe Phe
Tyr Ser Lys Leuw 355360365 Thr Val Asp Lys ser Arg Trp Gn d@n Ay Asn
Phe Ser Cys Ser 370375380 Val Met H's GQu Ala Leu H's Asn H's Tyr Thr

Lyg1der 1bgu Ser 385390395400 Leu Ser Pro Gy <210> 113 <211> 1068

<21l> 10
<212> PRT
<213> Homo sapiens

<400> 109

val Ile Ser Pro Ser Gly Gly Leu Thr Ile
1 5 10

<210> 110

<21l> 12

<212> PRT

<213> Homo sapiens

<400> 110
?rg ser Ser Gly Erp Ala Leu Asp Ala ;ge Asp Ile

<210> 111
<211> 1215
<212> DNA
<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(1215)

<400> 111
atg cgg ctg ctg ctg gcc ctg ttg g?g gtc ctg ctg agt gtg cct g?g 48
?et Arg Leu Leu %eu Ala Leu Leu Gly ¥81 Leu Leu Ser va zgo Gly

CCct cca gtc ttg tcc ctg gag goc tct gag gaa gtg gag ctt gag <cc 96
Pro Pro val Egu Ser Leu Glu Ala ggr Glu Glu val Glu sgu Glu Pro

tgc ctg gct ccc agc ctg gag <ag caa gag cag gag ctg aca gta gcc 144
Cys Leu Ala Pro Ser Leu Glu Gin Gln Glu GIn Glu hgu Thr val Ala
35 40

Leu Gln Pro val Arg ggu Cys Cys Arg gAa Glu Arg

cac tgg tac aag gag g?c agt cgc ctg gca cct gcet g?c cgt gta cgg 240
His Trp Tyr Lys Glu Gly Ser Arg Leu Ala ;;o Ala Gly Arg val ggg
65 70

ctt g?g cag cct gtg cgg ctg tgc tgt g?g cgg gct gag cgt g?t g?c 192
goy Gly Gly Gly

g?c tgg agg g?c cgc cta gag att gcc age ttc cta cct gag gat gct 288
Gly Trp Arg Gly Arg Leu Glu Ite Ala Ser Phe Leu Pro Glu Asp Ala
85 20 95
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<212> DNA <213> HoM) sapi ens <220> <221> CDS <222> (1)..

pct fr2009051343-seql atg cgg ctg ctg ctg gcc ctg ttg ggg gtc ctg ctg agt

(1068) <400> 113

gtg cct ggg48 Met Arg Leu Leu Leu Ala Leu Leu Ay Val Leu Leu Ser Val Pro
Gy 151015 cct cca gtc ttg tcc ctg g@g %cc tct ag gaa gtg gag ctt gag ccc
Pro Pro Val Leu Ser Leu G u A aPSdirZedp @ﬂﬁ*\?&n Au Leu G u Pro 202530 96
caa {9% 8% C@t a% % af drOaft APy 23§ £it0 cat34d Gn A a
c t c t
Pro T%? %Lbﬂﬁc rQe ‘% g%g Fumdty S16Wa1leel A A¥p4045 gca gta cct
gcg ggg aac acc 1§6c aag ttc cgc 10§ cca gct gca ggll92 Al a VaI Pro Ala Ay
Asn Thr Phe Cys P, 0 At ﬁgﬁgog?gs %3 ac g acc atc
d a t
coc dfsdfe bbb iR Y SRS T BE WG T
Leu Lys Asp he H2p 65707580 ggg ge§ aac cgc att gga ggc att
cag ccat cag cact t288GI d u Asn AraIIeGI Arg Leu
o rede s te et fosion o mucibadon oo coc £of gt coc
ggc acaP t e alr 1¥a Pro Ser Asp Arg Ay Thr
Tyr Thr Cys 100105110 ctg gta gag aac gct gtg ggc agc atc cgt tat _aac tac
ctg ck 382 [tag tgs|ac;l§aps¢FqAF g\ a}gy9§@raas|eaqmcgg1ﬁﬁt Asn H? Leu Leu
Asp 1& g_ foBro Tyr T His Pro GIn Arg Met GTU Lys
150 155 160
gca gta cct gcg g?g aac acc gtc aag ttc cgc tgt cca gct gca g?c 528
Ala val Pro Ala Gly Asn Thr val Lys Phe Arg Cys Pro Ala Ala Gly
165 170 175
aac c¢cc acg aaa act cac aca tgc cca ccg tgc cca gca cct gaa ctc 576
Asn Pro Thr Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
180 185 190
ctg ggg g?a €Cg tca gtc ttc ctc ttc ccc c€ca aaa ccC aag gac acc 624
Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
195 200 205
ctc atg atc tcc cgg acc cct gag gtc aca tgc gtg gtg gtg gac gt 672
Leu Met ITe ser Arg Thr Pro Glu val Thr Cys val val val Asp va
210 215 220
agc cac gaa gac cct gag gtc aag ttc aac tgg tac gt? gac g?c gt 720
ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly va
225 230 235 240
gag gtg cat aat gcc aag aca aag ccg cgg gag gag cag tac aac agc 768
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
245 25 255
acg tac cgt gtg gtc age gtc ctc acc gtc ¢tg cac cag gac tgg ctg 816
Thr Tyr Arg val val ser val Leu Thr val Leu His GIn Asp Trp Leu
260 265 270
aat ggc aag gag tac aag tgc aag gtc tcc aaC aaa gcc ctc cca gcc 864
Asn Gly Lys Glu Tyr Lys Cys Lys vVal Ser Asn Lys Ala Leu Pro Ala
275 280 285
CCC atc gag aaa acc atc t¢c aaa gcc aaa g?g cag ccc c¢ga gaa cca 912
Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
290 295 300
cag gtg tac acc ctg ccc cca tcc cgg gat gag ctg acc aag aac cag 960
GIn val Tyr Thr Leu Pro pPro Ser Arg Asp Glu Leu Thr Lys Asn Gln
305 310 315 320
gt agc ctg acc tge ctg gtc aaa g?c ttc tat ccc agc gac atc gcc 1008
val Sser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
325 330 335
gtg gag tgg gag agc aat g?g cag ccg gag aac aac tac aag acc acg 1056
val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
340 345 350
CcCt ccc gtg ctg gac tcc gac g?c tcc ttc ttc ctc tac agc aag ctc 1104
Pro Pro ggs Leu Asp Ser Asp gsg ser Phe Phe Leu ;%E Ser Lys Leu
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gtg
Lys
ccg
150
cg9
gtg
gtc
Phe
ccg

ctg
Adn
gcc

Pro Al

cga
Pro
cag

ctg aaa act cac aca tgc cca ccg tgc cca gca cct gaa ctc ctg432 Val Leu
Thr H's Thr Cys Pro Pro Cys Pro Ala Pro G u Leu Leu 130135140 ggg gga

tca gtc ttc ctc ttc ccc cca Ay Ay Pro Ser Val Phe Leu Phe Pro Pro 145
aaa ccc aag gac acc ctc480 Lys Pro Lys Asp Thr Leu 155160 atg atc tcc
acc cct gag Met |le Ser Argpaufir2pp05¢B43-66881 gt c aca tgc val Thr Cys 170

ot t ég al,ava \%I gltﬁg%“,éégc &A3C gagsgac cct gag
L ggﬁi‘% g?ﬁ%%%&égg?ﬁ aéﬂ ggf‘??ﬁa O S A pro &5 val Lys
Asn T328 Tyr Val Asp G3y5val G u 180185380 gtg cat aat gcc aag aca aag
C gag gag cag tac_aac agc acg624 Val H s ASI1 Al a Lc¥:s Thr2 yS Pro Arg
Bt S sAlnasefditae i Radiac A coh ongs 10, " oo
cagscag gac tgg ct gg@atg Tyr Afg 388 Val "Ser val Lo Thr Val Leu H s
Asp Trp Leu Asn 210215220 ggc aag gag tac aag tgc aag gtc tlé aac aaa
c{@ggé g%ﬂ:;g’éc‘?gfo Ay Lys Qu Tyr Lys Cys Lys val Ser Asn §§ Al a Leu
8PS 295238235240 atc gag aaa acc atc tcc aaa gcc aaa ggg cag ccc
gaa cca cag768 Ile Qu Lys Thr Ile Ser Lys Ala Lys Gy Gn Pro Arg GQu
Gn 2452520255 gtg tac acc ctg ccc cca tcc cgg gat gag ctg acc aag aac

9?‘5?%;6 404

<212> PRT .
<213> Homo sapiens
<400> 112

Met Arg Leu Leu Leu Ala Leu Leu Gly val Leu Leu Ser val Pro Gly
1

Pro Pro val Leu Ser Leu Glu Ala Ser Glu Glu val Glu Leu Glu Pro
20 25 30

Cys Leu Ala Pro Ser Leu Glu GIn GIn Glu GIn Glu Leu Thr val Ala
35 40 45

Leu Gly GIn Pre val Arg Leu Cys Cys Gly Arg 2&a Glu Arg Gly Gly
50 55

His Trp Tyr Lys Glu Gly Ser Arg Leu Ala Pro Ala Gly Arg val Arg
65 70 75 80

Gly Trp Arg Gly Arg Leu Glu Ile Ala Ser Phe Leu Pro Glu Asp Ala
85 90 a5

Gly Arg Tyr Leu Cys Leu Ala Arg Gly Ser Met Ile val Leu GIn Asn
y AT 100 105 110

Leu Thr Leu Ile Thr Gly Asp Ser Leu Thr Ser Ser Asn Asp Asp Glu
115 120 125

Asp Pro Lys Ser His Arg Asp Leu Ser Asn Arg His Ser Tyr Pro Gln
i30 135 140

GIn Ala Pro Tyr Trp Thr His Pro Gln Arg Met Glu Lys Lys Leu His
145 150 155 160

Ala val pPro Ala Gly Asn Thr val Lys Phe Arg Cys Pro Ala Ala Gly
165 170 175

Asn Pro Thr Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
180 185 190
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Val Tyr Thr Leu Pro Pro Ser Arg Asp Gu Leu Thr Lys Asn A n Val 260265270
pct fr2009051343-seql agc ctg acc tgc ctg gtc aaa ggc ttc tat ccc agc gac
atc gcc gtg864 Ser Leu Thr Cys Leu val Lys Ay Phe Tyr Pro Ser Asp Ile Ala
Val 275280285 gag tgg gag agc aat ggg cag ccg gag aac aac tac aag acc acg
cct912 Au Trp Qu Ser Asn Ay Bufrepeeaslg4Rsealsn Tyr Lys Thr Thr Pro

29029 C C C 0a t C agc aag ctc
acc%ggg%(ﬁvg;)sgtlfgﬂ %pgggrpth%s]i#(ﬁf 99%2? %f?e%%e‘j&lgeh’%r%rs L%@rr Lys Leu Thr
305310315320 gtg gac aag agc agg tgg cag cag ggg aac gtc ttc tca tgc tcc
gt g1008 Val Lys Ser, Arg Trp G n Qg n_val. Phe Ser Cys Ser Val
325330845 %t ﬁ%éﬁ}lg’*ﬁ g gﬁ%gg‘;ﬁ‘axaﬂé’?rc%g Véegvihd‘sﬁa‘fjﬁagc ctc tcc
ct g1056 t Hs Qu Ala Leu"His Asn H's Tyr Thr G n Lys Ser Leu Ser Leu
340345350 tct_ccg ngt tgal068 ser Pro Ay 355 <210> 114 <211> 355 <212> PRT
<213>3Bprit SsGPH 4AB Rigo %l’ﬂ st P fsnelrn W V@l AfmSlievaleu Gy val Leu
Leu Ser“Vval Pro dy 15 5 Pro Pro Val u Ser Leu Qu Ser AQu Gu va
Gu Leu Qu Pro 202530 A n Ala Pro Tyr Trp Thr Hs Pro Gn Arg Met Qu Lys
Lys LEIuMNad BB54046 Aaal¥slThPriysAPee @II’B @nGTwGlnaryn wsner Arg Cys Pro Ala
Ala Ay 505560 Asn 5 Thr Pro Thr 145 Arg Trp Leu L§§5Asp Gy A@n Ala Phe
Hi s

Thr Tyr Arg val val Ser val teu Thr val Leu His GIn Asp Trp Leu

260 265 270

Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala
275 280 285

Pro Ile Glu Lys Thr 1le Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
290 295 300

Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
305 310 315 320

val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
325 330 335

val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
340 345 350

Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
355 360 365

Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser
370 375 380

val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser
385 390 395 400

Leu ser Pro Gly

<210> 113

<211> 1068

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(1068)

<400> 113
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65707580 Ay Gu Asn Arglle Ay Gy Ile Arg Leu Arg Hs G@n H's Trp Ser
859095 Leu VvVal Met GQu Ser Val val Pro Ser Asp Arg Ay Thr Tyr Thr Cys
100105110 Leu Val A u Asn Ala Val Gy Ser Ile Arg Tyr Asn Tyr Leu Leu Asp
115120125 Val Leu Lys Thr His Thr s Pro Pro s Pro Ala Pro Qu Leu LeU

130135140_Page 7 tfr2 5 P9 Ser. Val Phe Lgy Phe Pro

o L ¥ égpftﬂha]iq @@@%&0@ S e e L e
Cyis vaI val va 5 p Val H s G u AsrlSPro G u val Lys Phe

Asn Tr r vaI vaI G u 180185190 Val His Asn Ala Lys Thr_Lys Pro

6
Ar g zﬁc ??gz%@gﬁ %9 §|ga c":ser vaP®Leu Thr
Val E;:Pu H's gg %gﬁ ? ag Lys Cys Lys val
ser Asn Lys AIa Leu Pro AIa Pro 225230%;@%40 IIe Gu %ys Ehr Ilﬁéger Lys
L G IPE gt9ar gcagycgce & cog 9289 agy| ayg, Ctg sLeu PRG*Pro Ser
Ao AST QTR LR TR TTE %hmsg 618 ABROST Lo YLESHITSys Leu val Lys
Gy Phe Tyr Pro Ser Asp lle Val 275280285 uTrp Gu Ser Asn Ay Gn

Pro Ggga Al ¢ch gTyrgdgysadiacc TYne RPag t1200&B5300 daaogczalgm CcAsp S@P2Asp Qy
Ser Pﬁéali’égé E‘&JA’r?nG ef‘S'ng"L‘@J L2034 F@GM%ESS’ZB @?

aac ccC acg ccc acc atc cgc tgg ctt aag gat gga cag gcc ttt cat 240
ggn Pre Thr Pro Thr Ige Arg Trp Leu Lys 9§p Gly Gln Ala Phe gas
7

g?g gag aac cgc att gga g?c att cgg ctg cgc cat cag cac tgg agt 288
Gly Glu Asn Arg g}e Gily Gly Ile Arg légu Arg His GlIn His ;gp ser

ctc gtg atg gag agc gtg gtg ccc tcg gac cgc g?c aca tac acc tgc 336
Leu val Met %g ser val val Pro ?.8; Asp Arg Gly Thr HS Thr Cys

ctg gta gag aac gct gt g?c agc atc cgt tat aac tac ctg cta gat 384
Leu val Glu Asn Ala va y 555 ITe Arg Tyr Asn Igg Leu Leu Asp
115 1

gtg ctg aaa act cac aca tgc cca ccg tgc cca gca cct gaa ctc ctg 432
va igg Lys Thr His Thr c§s Pro Pro Cys Pro izg Pro Glu Leu Leu
135

g?g g?a ccg tca gtc ttc ctc ttc CCC cca aaa €CC aag gac acc ctc 480
Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
145 150 155 160

atg atc tcc €gg acc €Ct gag gtc aca tgc gtg gtg gtg gac gtg agc 528
Met Ile Ser Arg Igg Pro Glu val Thr E;S val val val Asp X?S ser

gaa gac cct gag gtc aag ttc aac tgg tac gtg gac g?c gtg gag 576
Glu Asp igg Glu val Lys Phe Agn Trp Tyr val Asp ggg val Glu
185

cat aat gcc aag aca aag ccg cgg gag gag cag tac aac agc acg 624
His ?32 Ala Lys Thr Lys ;58 Arg Glu Glu GlIn 555 Asn Ser Thr

cgt gtg gtc agc gtc cte acc gtc ¢tg cac cag gac tgg ctg aat 672
gig val val Sser val Egu Thr val Leu His ggg ASp Trp Leu Asn
5

C aag gag tac aag tgc aag gtc tcc aac aaa gcc Ctc cca gcc ccc 720
Lys Glu Tyr Lys ggg Lys val Ser Asn Egg Ala Leu Pro Ala gzg

gag aaa acc atc tcc aaa gcc aaa g?g cag ccC cga gaa cca cag 768
Glu Lys Thr §1e ser Lys Ala Lys g % Gln Pro Arg Glu ;Eg Gln
45 3

tac acc ctg ccc cca tcc cgg gat gag ctg acc aag aac cag gtc 816
Tyr Thr 523 Pro Pro Ser Arg ggg Glu Leu Thr Lys g;g Gln Va'l
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Val Asp Lys Ser Arg Trp Gn Gn Gy Asn val Phe Ser Cys Ser Val 325330335

Mt Hs GQu Ala Leu H's Asn H's Tyr Thr Gn Lys Ser Leu Ser Leu 340345350

Ser Pro Ay 355 <210> 115 <211> 1188 <212> DNA <213> Honp sapi ens <220>

<221> CDS <222> (1)..(1188) <400> 115 atg cgg ctg ctg ctg gcc ctg ttg ggg

gtc ctg ctg agt gtg cct ggg48 Pagefr2809053843-2899051343- sé%eﬁl Met Arg Leu Leu
a

AREC LY REG tOF \Cigapte @ga § 94| COy 3063 9AC1BYG PEC ¢
et oc8 g {1 caaéc%*agatttas'g;% LR e R AR

Leu Ser Leu Gu
Ala Ser Qu u Val Qu Leu Pro 202530 aac gct gtg ggc agc atc cgt tat

aac t @agctgy gaq agataajt gogtq@ogeayl 449 A MG tyalaag gce@cy| ¢ Arg B2 Asn Tyr
Leu L&du G SEELAA g%&% 4B Glu tAS@ Y 1 éc‘-yéggh'éa'éra?r@ ctg cag gcc ggg
ctc ccg aac accl92 Arg”ser Pro His Arg™Pro Ile Leu An Ala Gy Leu Pro
Al a As:achtr? o> 2l mag@ccg?gt gccgttgc etC tgacagyt gagyagecdar ctg t9§6 aag gtg
tac agc@zma Theu Aisp S&rl AgpIGl@ Serse e%; TH Serebyt &84 Lys Val Tyr Ser
65707588 gat gcc cag c Ocac atc cag tg tg aag cac atc c atc aac ggc288
Asp Al dt Bh@ dgcSadd egédagTé da¢sgtl Tek!eavaye Idce d 10889095 agc
agc tt\}gg??@ gy:g:) sgacgg%trgﬁeiﬁm% Eg?}' ﬁgggm‘aa’hgtiﬂr‘cms éﬁg &%336

atg cat gag gct ctg cac aac cac tac acg cag aag agc ctc tcc ctg 1056
Met His Glu Ala Leu His Asn His ;z; Thr GIn Lys Ser ggg ser Leu
340

tct ccg g?t tga 1068
y

ser Pro G
355

<210> 114
<211> 355
<212> PRT
<213> Homo sapiens
<400> 114

Met Arg Leu Leu Leu Ala Leu Leu Gly val Leu Leu Ser val Pro Gly
1

Pro Pro val Leu Ser Leu Glu Ala ggr Glu Glu val Glu ggu Glu Pro

Trp Thr His zso Gln Arg Met Glu hgs Lys Leu His

Gly Asn Thr val Lys Phe Arg g%s Pro Ala Ala Gly
55

Thr Ile Arg Trp Leu Lys Asp Gly GIn Ala Phe His
70 75 80

Ile Gly Gly Ile Arg Leu Arg His Gln His Trp Ser
85 90 95

ser val val Pro Ser Asp Ard Gly Thr Tyr Thr Cys
105 110

Ala val Gly Ser Ile Arg Tyr Asn Tyr Leu Leu Asp
120 125

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
135 140
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Ser Ser Phe Ay Ala AS Ay Phe Pro Tyr Val Gn val Leu Lys Thr 100105110
gca gac atc aat agc tca gag gtg gag gtc ctg tac ctg cgg aac gtg384 Ala Asp
Ile Asn ser Ser Qu val GQu val Leu Tyr Leu Arg Asn Val 115120125 tca gcc
gag gac gca ggc gag tac acc tgc ctc gca ggc aat tcc atc432 Ser Ala A u Asp
Al a Tyr Thr Cys Leu Al ap@ify2@89053243-sleal 130135140 ggc ctc tcc tac
cag igyéﬂé‘ PeRy Séf'cVadcg %ﬂ-@”c’t‘@ 86%1 P@ﬁg‘—?@"%é@’é&&'—‘ﬁfb"% Ser Tyr A n Ser
Ala Trp Leu Thr Val Le ro u GQu Asp 45150155160 cccaca tgg acc gca
gca gcg ccc gag gcc aaa act cac aca tgc ccab28 Pro Thr Trp Thr Ala Ala Al a
Pro GMet Al $&s ATOrThe BrofieluCied Phio CYe5MdI0YIH \@dgAilgqag;c%!"gca cct gaa ctc
ctg ggg gga ccg tcaleétc ttc ctc ttcH78 Pro Cys Pro AM2’Pro G u Leu Leu Ay
Gy Pro ser Val Phe Leu Phe 180185190 ccc cca aaa ccc aag gac acc ctc atg
atc teésclyg asge restclgagaiLes 2FhePasn Rrp tyrs vET sbyslyAypl Tiu Leu Met |l e Ser
Arg Thr Pro G ul88l 195200205 acd8igc gtg gtg gtgl¥hc gtg agc cac gaa gac
cct gag gtc aag ttc672 Thr Cys Val Val Val Asp Val ser Hs Qu Asp Pro Qu
Val Lys1 RRe RdPA122A2Q A€ Ly9Pricdfrdiddudemu 6U6 1Wirdagngedtithrcat aat gcc aag
aca aag ccg72® Asn Trp Tyr Val00Asp Gy Val A w@Wal H S ASrl Ala Lys Thr Lys
Pro 225230235240 cgg gag gag cag tac aac agc acg tac cgt gtg gtc agc gtc
ctc aqg] Avg it GruvE NedYhr o8 $U HHY GTH Tasp Brp/2ku Vit Ser Val Leu Thr
245250 5& tc ctg cac cag2gac tgg ctg aat @ges aag gag tac aag tgc aag
gtc816 Val Leu His G n Asp Trp Leu Asn Ay Lys Gu Tyr Lys Cys Lys Va

522§g§%7q"}5081ﬁ%ra®% 8395 L%CVaclcgerg%%n |_Cfs LA ﬂgplac?‘%QCI;r atc tcc aaa

Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln
245 250 255

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn val
260 265 270

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
275 280 285

Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
290 295 300

Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
305 310 315 320

val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val
325 330 335

Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu
340 345 350

ser Pro g]y

<210> 115

<211> 1188

<212> DNA

«213> Homo sapiens

<220>
<221> CDS
<222> (1)..(1188)

<400> 115
atg cgg ctg ctg ctg gcc ctg ttg ggg gtc ctgsctg agt gtg cct ggg 48
Page



Page 79 pctfr2009051343-seql Ser ASn Lys Ala Leu Pro Ala Pro Ile G u Lys
Thr Ile Ser Lys Ala 275280285 aaa ggg cag ccc cga gaa cca cag gtg tac acc
ctg ccc cca tcc ¢cgg912 Lys Ay Gn Pro Arg Gu Pro Gn Val Tyr Thr Leu Pro
Pro Ser Arg 290295300 gat gag ctg acc aag aac cag gtc agc ctg acc tgc ctg
gtc aaa ggc960 Asp G u Leu Thr pofr200006ld3+aeqker Leu Thr Cys Leu Val Lys
Ay 386’8390‘915%2®eml@ut&1ta tee 'e?gchbaé/a&tleﬁ”géeU deq Yalg ég@gf ¥ag agc aat ggg
cag c&g1008 Phe Tyr Pro Ser Asp lle Ba val du Trp u Ser ASnh dy Gn Pro
32533 E 2ddgckCEece a gt Jc®d gagamct cC gas6ggc
tcclogg?%ﬁa%ﬁfggﬁ%tﬁgég%m mrr %%EOGC@W ga%&%ELw A g FBer ASp Ay Ser
340345350 ttc t#8 ctc tac agc aa Sctc acc gtg gac %ag agc agg tgg cag
cagll y ettt tlyy Te g Trpigin Gn
355368%%% ggﬁi&éﬁéﬁ %%EA é?ﬁ@kﬁ%;!glﬁaémt tssfag;egc;cgi%llrgctg cac aac
cacll152 Ay #Bn Val Phe Ser &G Ser Val Met H4% Au Ala Leu His ASn His

e S TS R S T

rmn sapi ens 0> B36 Met Arg Leu Lé0 Leu Ala Leu Leu Ay Val Leu
Leu Ser Val Pro Ay 151015 Pro Pro Val u Ser Leu Glé Al a Ser Ly d u Val

oy Si%v%?%?@sgﬁﬂa@%ﬁ\/é?g @tﬁ cﬂiei,/%rﬁa?rﬁ rASF Tyr CEU Leu Asp

gat gcc cag cCcC cac atc cag tgg ctg aag cac atc gtc atc aac g?c 288
Asp Ala GIn Pro His Ile Gin Trp Leu Lys His Ile val Ile Asn G
85 90 95
agc agc ttc gga gcc gac ggt ttc ccc tat gtg caa gtc cta aag act 336
sgr ser Phe G? g1a gsp G?y phe Pro Tyr val GIn val Leu Lys Thr
100 105 110
gca gac atc aat agc tca gag gtg gag gtc ctg tac ctg cgg aac gt 384
Ala Asp Ile Asn ser Ser Glu val Glu val Leu Tyr Leu Arg Asn Vva
115 120 125
tca gcc gag gac gca g? gag tac acc tgc ctc geca g?c aat tcc atc 432
ser Ala Glu Asp Ala Gly Glu Tyr Thr Cys Leu Ala Gly Asn ser Ile
130 135 140
ggc ctc tce tac cag tct gecc tgg ctc acg gtg ctg cca 9ag gag gac 480
G?y Leu Ser Tyr GIn Ser Ala Trp Leu Thr val Leu Pro Glu Glu Asp
145 150 155 160
ccc aca tgg acc gca gca gcg ccc gag gcc aaa act cac aca tgc cca 528
Pro Thr Trp Thr Ala Ala Ala Pro Glu Ala Lys Thr His Thr Cys Pro
165 170 175
CCg tgc cca gca cct gaa ctc ctg g?g g?a ccg tca gtc tte ctc ttc 576
Pro Cys Pro Ala Pro Glu Leu teu Gly Gly Pro Ser val Phe Leu Phe
180 185 190
CCC Cca aaa C€cC aag gac acc ctc atg atc tcc cgg acc cct gag gtc 624
Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
195 200 205
aca tgc gtg gtg gtg gac gtg agc cac gaa gac cct gag gtc aag tic 672
Thr Cys val val val Asp val ser His Glu Asp Pro Glu val Lys Phe
210 215 220
aac tgg tac gtg gac g?c gtg gag gtg cat aat gcc aag aca aag ccg 720
Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
225 230 235 240
C ag gag cag tac aac agc acg tac cot gtg gtc agc gtc ctc acc 768
Agg 213 813 612 Tyr Asn Ser Thr Tyr Arg val val ser val Leu Thr
245 25 255
gtc ctg cac cag gac tgg ctg aat g?c aag gag tac aag tgc aag gtc 816
val Leu His GIn Asp Trp Len Asn Gly Lys Glu Tyr Lys Cys Lys val
260 265 270
tcc aac aaa gcc CctC cca gec c€cc atc gag aaa acc atc tcc aaa gcc 864

Page 79



354045 Arg Ser Pro H's Arg Pro Ile Leu dn Ala Ay Leu Pro Ala Asn Thr
505560 Thr Ala Val Val Ay Ser Asp Val Qu Leu Leu Cys Lys Val Tyr Ser
65707580 Asp Ala Gn Pro Hs Ile @n Trp Leu Lys Hs Ile val Ile Asn Ay
859095 Ser Ser Phe Ay Ala Asp Gy Phe Pro Tyr Val G n Val Leu Lys Thr
100105110 Ala Asp Ile Asn Ser Se¢tf(r32q09£§ﬂ3ql1§e hl Leu Tyr, Leu Arg Asn Val
Page 88" AS8t ?20890‘5?1'3&5‘1 g1 Prer1 E1oFlyst s m N%eé‘ﬂ' RyA2% @y Gu Tyr Thr
Cys Leu Ala dy Asn Ser Ile 130135140 Ay Leu Sér Tyr Gn Ser Ala Trp Leu
Thr vahka &1 ct cgdl gaAspa 1yl §6d Fat68cd’eog Tduc degp t€hrcghl a Al 81Al a Pro
A u AL¥S gq Ghr PFpsAruhﬁ1tc,\§§0Fﬁ1@ Yakfryo1vy Sﬁ% ROPsPIY §eAAT9Pro G u Leu Leu
Ay Ay Ser val Phe Léd’Phe 180185190 Pro Lys Pro Lys Asp Thr Leu
met | bet &d) adbraadr addcdg \@ic 3§6209280& The RySgddlaa¥algcval Aspoval ser
Hi s GEEIP %33 F&%TG‘ U-Y‘Igahsn_ﬁég% sggngm Agsl %pgﬂ'lyn.wgdﬁ%sp Ay val Qu
val H39 ASn Al a Lys Th#lQys Pro 225230235240 Arg Gu A B% n Tyr Asn ser
T Téke Aad el alelgaRched/Blcc 4y Bh4 AORAD230 U8 gbePdall g 1 AdBs T Lev
Asn Cklge Ty Ricl séyraspysidondals T 2P AsarcAselhymoAl a Leu Pro Al a
Pro Ile Qu Lys Thr32l e Ser Lys Al a330 335

gag aac aac tac aag acc acg cct ccc gtg ctg gac tcc gac g?c tcc 1056
Glu Asn Asn gzg Lys Thr Thr Pro gzg val Leu Asp Ser ggg Gly ser

ttc ttc ctc tac agc aag ctc acc gtg gac aag agc agg tgg c<ag cag 1104
Phe Phe geu Tyr Ser Lys Leu ;ha val Asp Lys ser gg Trp Gln Gln
55 6

g?g aac gtc ttc tca tgc tcc gtg atg cat gag gct ctg cac aac cac 1152
Gly g;g val pPhe Ser Cys ggr val Met His Glu ggg Laeu His Asn His
5

tac acg cag aag agc c¢tc tcc ctg tct cCg g?t tga 1188
Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly
385 390 395

<210> 116
<211> 395
<212> PRT
<213> Homo sapiens

<400> 116
Met Arg Leu Leu Leu Ala Leu Leu Gly val Leu Leu Ser val Pro Gly
1 5 10 15

Pro val Leu Ser Leu Glu Ala Ser Glu Glu val Glu Leu Glu Pro
20 25 30

Ala val Gly ser Ile Arg Tyr Asn Tyr Leu Leu Asp val Leu Glu
35 40 45

ser Pro His Arg Pro Ile Leu GIn Ala Gly Leu Pro Ala Asn Thr
50 55 60

Ala val val Gly Ser Asp val Glu Leu Leu Cys Lys val Tyr Ser
70 75 80

Ala GIn Pro His Ile GIn Trp Leu Lys His Ile val Ile Asn Gly
85 20 95

Ser pPhe Gly Ala Asp Gly Phe Pro Tyr val GIn val Leu Lys Thr
100 105 110

Asp Ile Asn Ser Ser Glu val Glu val Leu Tyr Leu Arg Asn val
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275280285 Lys Ay Gn Pro Arg Qu Pro Gn val Tyr Thr Leu Pro Pro Ser Arg
290295300 Asp Qu Leu Thr Lys Asn G n val Ser Leu Thr Cys Leu Val Lys Qy
305310315320 Phe Tyr Pro ser Asp Ile Ala val GQu Trp Gu Ser ASh Ay An
Pro 325330335 A u Asn ASn Tyr Lys Thr Thr Pro Pro val Leu Asp ser Asp Gy
Ser 340345350 Phe Phe Leu Tyr Sertfr@0908u343rseqhbl Asp Lys Ser Arg Trp G n
G n 35536036B5@ y Asn Val Phet28er cys Ser val 8t H's Au Ala Leu His Asn
Hi s 370375380 Tyr Thr G n Lys ser Leu ser Leu Ser Pro Gy Page 81

pct f r 280292 13H3AsE N1 a38H3 803 Hyr<Pi0 ey Iku<ald ¥1830%n<8¢@X1PRT <213> Honp
sapi ens 4300> 117 Ala Ser 13hr Lys Gy Pro 38 val Phe Pro Leu Ala Pro Ser
Ser Lys 151015 Ser Thr ser Ay Ay Thr Ala Ala Leu Gy cys Leu Val Lys Asp
Tyr 207253QuRh& EFP Ghlsdr @1YatrpThéu YAl BAr Ldi Présenuseiu @sp Al a Leu Thr Ser
354049453y Val H's Thristhe Pro Ala val 18u G n ser ser @9 Leu Tyr Ser
505560 Leu Ser ser val val Thr val Pro ser ser ser Leu Ay Thr @n Thr

65707 r NeHi YiSveP rergyS Val Asp Lys
859092§fg«rT§¥\;é'JIJ &?ﬁ%@éﬁﬁy\éﬁeﬁ%&? %;g "E”fs&%?ﬁﬁ ﬁﬁ%&ﬂg Pro Pro pq/sy

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe teu Phe
180 185 19

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
195 200 205

Thr cys val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe
210 215 220

Ash Tr r val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
225 Py P 235 235 240

Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr
245 25 255

val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
260 265 270

ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
275 280 285

Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro ser Arg
290 295 300

Asp Glu Leu Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly
305 310 315 320

phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Ash Gly Gln Pro
325 330 335

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
340 345 350

Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gl1n
355 360 365

Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
370 375 380

Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly
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100105110 Pro Ala Pro Qu Leu Leu Gy Ay Pro ser val Phe Leu Phe Pro Pro
115120125 Lys Pro Lys Asp Thr Leu net Ile Ser Arg Thr Pro A u Val Thr Cys
130135140 Val Val Val Asp val ser Hs Qu Asp Pro GQu val Lys Phe Asn Trp
145150155160 Tyr Val Asp Ay val Qu val H's Asn Ala Lys Thr Lys Pro Arg
du g 170175 Wu G n Jyr Asn smtﬁﬂ909§5i3ﬁ‘geth Val ser val Leu Thr Val
Leu 188185190 His G n #%b Trp Leu Asn Lys G u Tyr Lys cys Lys Val Ser
Asn 195200205 Lys Ala Leu Pro Ala Pro Ile GQu Lys Thr Ile Ser Lys Ala Lys
Gy 21%522D7Gn Pro Arg Gu Pro dn val Tyr Thr Leu Pro Pro Ser Arg Gu
Au 23@240 Page 82 pctfr2009051343-seql Met Thr Lys Asn G n val Ser
Leu @.’en ys Gy Phe Tyr 245250255 Pro Ser Asp Ile Ala val GQu
Trp u n Pro Gu M 260265270 Asn Tyr Lys Thr Thr Pro Pro
val LeﬂﬂOﬁesplkkr Asp Gy Ser Phe Phe 275280285 Leu Tyr Ser Lys Leu Thr val

rs chir aeh fHn o Schrdiser At OFF e B Sy Len ser Leu
Ser Pro Cly Lys 325330 Page 83

Ser Thr ser Gly Gly Thr Ala Ala Egu Gly Cys Leu val ;55 Asp Tyr
20

Phe Pro g;u Pro val Thr val igr Trp Asn Ser Gly Q}a Leu Thr Ser

Gly val His Thr pPhe Pro Ala val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr
65 70 75 80

Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys
85 920 95

Arg val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys
130 135 140

val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp
145 150 155 160

Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu
180 185 190

His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asnh

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240
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305

Gln

Thr

Ser

Tyr
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Lys

Asp

Lys

275

Ser

Ser

Ser

Asn

Ile

260

Thr

Lys

Cys

Leu

GlIn

245

Ala

Thr

Leu

ser

ser
325

val

val

Pro

Thr

val

310

Leu

ser

Glu

Pro

val

295

Met

ser

pctfr2009051343-seq

Leu Thr Cys Leu val Lys Gly Phe Tyr
250 255

Trp Glu Ser Asn Gly Gln Pro Glu Asn
265 270

val Leu Asp Ser Asp Gly Ser Phe Phe
280 285
ASp Lys Ser Arg ;58 GIn GIn Gly Asn

His Glu Ala Leu His Asn His Tyr Thr
315 320

Pro Gly LysS
330
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