WO 2011/ 128561PCT/ FR2011/ 050811 1 Robol-Fc fusion protein and use thereof
for treating tumours The present invention relates to a reconbi nant protein
Robol-Fc and to the use thereof for treating diseases in which a Slit
protein is overexpressed, in particular cancer. It also relat es to a
conposi ti onpePHPI{/§3gag1such a reconbi nant protein. SpAjp gﬂ of the
i nvention consists of the use of a Robod-Fc nolecule as a agnos ic tool
for detecting the overexpression of a nolecule of the Slit famly in a
patient. Slit |igrogstreresibhprbtett afd |usQ?ﬁ€t%bpﬁﬂ tlfe‘ahnbfiﬁ‘nﬁufé)l ein
repelling axonal growth in neuronal devel opnent. Sincet the Robo/ Slit

regul atory at hway has al so been 10 described in tunour angl ogenesi s.

Speci fi cal | ¥ PF%GFQOE‘MQWSNf?@%a@h%?@%@”%é%@@@s@@bﬁe@ £8 BB&i ng t he
response of th@ﬂél'ﬁﬁ‘(ﬂeﬁéa%h @%'eb§est 9 \Mﬁg: a@lﬁﬂﬁ&eﬁ i ovéltexﬁrlessé\@tm Maich

448- 453 (2008)). &g |on the Robo/Sl'it pathway nakes it possi Ble to
channel t hecaigbsisale fslates ¥0eﬁaiqﬂm986me¢mrﬁ@9| gchrib fecpmbinant sel¢idssel s or

buds (nen- pagstHEL aézb@caagﬂhegm%ﬁkoamst& tRELSE %fsfreo%%ﬂf%S.@eieﬁuze akPa The
expression of Slit t the transcriptional |evel has been denonstrated in

several hun#fgReEie &0l ferfisiscling tespvarexpressianiaLBoeripwE the Blifamiy bre

carci noma, §iRyt.3 derived fromovarian carcinoma, HelLa derived from
cervical cancer, NMDAMB-435 derived from nel anoma, Hec-1A derived from
uterine cancer and finally, 769-P derived fromrenal carcinoma (Stella MC

et al., Wbl SHjligangswere ji@@g)f\amdesg@bed Iy theig irele dn reppflingsajonabgeei g essi on
of the SlitRgepbRdlelelbEifiert! SRcOaRM %nnaas/smtrsgmaw&ﬁmaﬁ hESHES bggﬁ' ved

from carci nomas: oral carcinoma (\Wang at al ncer’ Sci .
99(3): H10-985Cripedhist WMOUE ARGPSRIIRES( Lsaewfc%v, tap. R%ﬁ@"%ﬂatbwﬁhﬁéérbeeQOOB Jan

20; 103(3) d&Qﬁbé@a iRy tﬁérr&d?oﬂg@o{éﬂ#d}ﬂr@hl @éﬂs%&gﬁGF%?ﬁvc?gﬁlelt . Vol are

4, |ssue 1, L{% 3 Pa es 19-29) i ver carcinonma

2008. “BNC. cRk 3MAW8 ))e&asmayon dVeifexBpealSitopatbray treatsis it2
protei n haspham sﬂovumaﬁﬁbtswlaéeeé.v@nemr%}éﬂoﬁs'o? EnifReIBl 3hon-m AJP
175 (2): 479) The Robol protein exists as two isoforns a an rb

ext racel | | aRCQY§RIES 06 PULH ENaRopradugivet Agipgesssiar and tq NRIB dBess V@%ﬁﬁﬁrl ses 5
| munogjspbutid éiﬁf@hnﬂﬁ of! Sikp Atgi%e r&%mF afr?@l/ei 9 B:%‘?v Bemena dﬂ‘%@
interacts with t Slit |igands at eve 8

domai ns. Li $ev&ral hlunapoeancendines, @epartisdgr H6d0i116 z’@fl\/@sﬁfommomaa@moma
demonstr at edkdyag dbmrﬁ‘&ﬁ‘%@aﬁgn LdiBinbiha ﬁ@[@'d@nvé@i frdlf oRAGH BahdP Ml N St
and in the activity of chenor epul si on).

2011/ 128561HETIFI%Ived G'S’UBI‘E apomige Hesel Poﬁermufmuuéegmgp@océn and; dinalljhe Robol
and the Sligh. prﬁ.eé@ﬁom%ng%%.ﬁaﬁgr(s@ﬁg Mcﬂeaaplmaaé.buoeemf%egii/oﬁ’?z‘%%o

These antlbodles make it possible to I nh t unour angi ogenesi s.
However20 i t Isgeti P dB4r6%dvamerayeesson ef fﬁ‘ﬁoﬁi'@%@mﬁn his alspdeen demopsiet f or

treating SofanfRh. tlés[leé)%éﬁ@ébuh% GartRbRE! Braf 2BRR el wm@ i1 Bgpd he
Slit2 signalling I nventors have devel oped a strategy of

a

sol ubl e chi F@RGeE %&bb@sr Méépﬂ%@s SdapabPesigte SEIEHIONS @Slaltlt el plg 2088 land
consequent | g¢an@dr, Z(ﬂjﬁ' Hntﬂongoﬁ(lg? d0Bt e f‘dl&#{:é"ﬁlﬂél’hﬁr{ c# Hrég aPT20bBechoke/ Sl it
pat hway. Surprisingly, 0 -Fc ecul es accor to the rnvention
have an ant@e|aﬁ§1|lﬂg%ﬁe§isée af fidly 2087, Pagaset- Zmanﬁévercnanmmma (A¥ci BOBRL ur e
vessel Ndodiat i g1 &l

DETAI LEZD@DEQSCRI IQ}?CG%&EEFGPT%S@QNVM&e%%wygg rgfg;{?eo orpﬁﬂ% tsglyeﬁo@nvé%tl on is
a Robo- Fc rkessndionartn samples of %léﬁ@ﬂﬁtf@ﬁﬁdshﬁéeédﬁ%%ﬂwaﬂ55 (YohE@)n of the
Robol protein, isoformb or a part of this domain, a ]UnCtI on region

(11 nker) antharobTenagh ARl & Fo fl%fHHn@ -2 &l B. PR R Llaph%aﬁ"mﬁ ment,

t he extracellul ar domain of the Robol protein, |so ormb consists of the

| g1 and | g2Rekiapioiein Tekse b ONRIFAP3SA} cerapidsag & tnrourogidsiin demainssiig. | D NO. 2
encoded- by e1qau i BROR ok

| east 80% Iggo/(l;@ ‘%eéﬂggfor QQ%QEntlér{;Q\?\P{?V&m e Sfﬁt ﬁ%ﬂ“g%g@éj@éél

20The f4%si offegebrapioddemaienpivi et ©200dnMol. cﬁﬁ“r'ﬁ%ﬂr@W %ﬁsaﬁZc%ﬂQ)é“@VG

L nker” . | forhdRafia Y im@iahB oPiBI6R ohBINGA e terddiEn WiRISH afiF
posmbletoq%lvethe r econmbi nant ein stability, 1n particular y
linmting i nesivifpoiRehnghemonepuikidns t hat can be used in a Robol-Fc nol ecul e
are, for exanple, G uArgProSerPheVal and A ydyd ydySer. Those skilled in
the art have sufficient know edge to select a 25linker suitable for this
use. The Fc domain of the Robol-Fc reconbinant nol ecul es according to the
i nvention corresponds to a crystallizable fragnent of an inmunogl obulin.
This Fc fragnment can come from various i munogl obulins IgGl, 1g&, 1g& or
lgHA. It is responsible for the effector function of the imune response
(WD02008/ 065543). WD 2011/ 128561PCT/ FR2011/ 050811 3



I n one enbodi nent according to the invention, the Fc domain conmes from an

| g&& i munogl obulin. In one particul ar enbodi nent, at |east one point

mut ati on or del etion has been introduced into the 1g& Fc domain so as to
increase the stability of the nolecule, in particular by stabilizing the

hi nge region made up of the two Fc 5 domains (Angle etal., 1993 Mol.

| munol ., é@@%éﬂﬁgéﬂ to reduce or eliminate the reRPHERROAEPPWYY of the
| g&4-Fc, in particular the effector actd vity (WD 97/09351), and to increase
t he honogeneity during the production of the reconbinant protein. In
particul ar ﬁﬁt Z?eeét’gta 'W"Tsﬁ)isﬂ?"‘ffﬁﬁoétti"'ﬁn@b%r @f‘grt%l@‘wc ﬁfcggni)&aﬁtb?ﬁﬁ‘t ations,
have been igesemsbic pdapmicatidninevdmB4/07es6@Mhdie Artibbhies Rehi@lit fostible fdobol - Fc
L2 and 10Rgbql-Fc L3 nol ecul es according to the invention, the preferred
mut at i ons dPOE RENQUSANGIRRENESIS. 5241P (Kabat nunbering) in order to
stabilize the disul phide-bridge bonding in the Fc hinge region; L248E
(Kabat nuniiegdeg), it Ro@il Beradvantehddiisnalpropdie dhentefidile apfroséofor &ebling ty 150f
the 1 g&4- Fc dommj n; ,e}{tf?z_ence of the (F—te,r{ir_ljnal Iyéigge_ [ nl_ordeéwto reduce
the het & od@RES? N RATIGURL 3JPelpeiie capablepiipAibiERg Hisi PigRalinGRANAY to the

i nvention conprising the gl and 1g2 domains of Robol isoformb, a |inker

and a nmut ate@ [ry6dtotto iiaid daselgest ai Sietde@bey eorbr: 2RnmBabHotdoa tetepidabol- Fc
L2 and Robol- Fc

L3,  Robol-Fc L1 corresponds tpo the pratein aof sequence SEQ
D NG 4 orieBagE ty PRRSNaE B e G aEe B0 o CrREIAS e Jycaill)
cor r espondssigrraliingef BieoReHIS IR has Ry eSeRriSiEgly) the RObE1-FemtsIsabdytchiiing
nucl eot i de seﬁuence SEQ I D NO 5. 25Robol- G]%f@L{ and Robol-Fc_L2 differ by
virtue of tREMAARYRNEORMayE@n AHRANGIORHBRIF -§HECT BY PERYERLRD HigsTBat9MkObr ot ei n

of sequancemiibke Vddsbleadd noEHEPHIBRINGYhE PRiifekstion @f cAGothsaNeee SEQ | D NO. 23.
WO 2011/ 128561PCT/ FR2011/ 050811 4 production. In particular, one am no

acid, pref LOQ i truncated in the N-term nal

posi tion. @Eﬂ%@%ﬁg%ﬁr'ﬁﬁ‘gﬁaﬁgqmm% to the invention is the
Robol-Fc L3 nolecule, in which the two am no acids (Ser20 and Arg2l) have
been truncaA edbjastcbfithie paserdt ihveatiamisnod Rabo-6F clreconfiindra prdieie wompsisidg ttige St he

si gnal peptide interl.eukin 2. The honogeneity of the Rohol-Fc.nol ecul es
2ceordi g tBVEREUARASEAS T 15 Robd | BripBacelry ¥ a8 % PRt ANS I nal Ly
as previ ouglyctidasegion dihkerhaatbh @amuodglbtindini Fevabmdimn i S al so proteins of

whi ch the protein sequence corresponds to the sequences SEQ ID NO 2, SEQID

. 4, ] . ] | 9 0 9 %
009 | aai 11 A eefivuiel Sypibeni s atresiBr Jogdid S kel HREY 6 or

SEQ | D NO. Zdoforrhésenrpistd ef theVigt aadtig? dameinshhsesengorbaind agiresglondabithe ty as

t he proteins havinp ence D 2. . SEOQ | D D_NO 6 or
sro [0 No Dertfs o3 REF BRETeT aR e iolBos s ebe RE T RS- brifthi ns of
the Slit fasegugncelbairgg Bobadt-8086, [@564,1086, 506 or 9% dgdertity with ithevsstueace can be
produced by, lI_T.é ﬂ&gti on of expression plasm ds encodi ng these proteins
into any cer ?@ ‘Suitable for the expression of eukaryotic reconbi nant
proteins: HEK293, CHO, etc., and then recovered in the culture supernatant
and purddf i etheafusiond progein aalso nomaptisesnal jumaibh adgion 2 @6h asatied élinkadt iimrihef t he

Robol-Fc L1 ol-Ec L2 and Robol-Fg, L3.proteins according, ta.th

ovent | on neerRdr e sEe808) BRGba0 irr REh BRI RAEED G et e

requi red f orecormbinantaphotan stabiityl enpaticidabbytimniing e ulvbo cleagagy. . LinkeRo bat - Fc
protein according to.the in tion has the ability interact wWth a

D otel n o Hreeptd it SavhetalE srtrbr SRauly S AR TvE B

i nventi on sPlGiyGlg@lybyr. rewegrekitied tinghdwamahad stfficie@f knoviedyd 6l s¢l8ctpa ot ei ns
and thezé]T_urli ne. SI.{ hF fBr%t ein, in particular by interaction with their D2
domai n. helnrkea?"f'a St yrﬁ ESilar with respect to the 3 nmenmbers of the Slit
famly. WD 2011/128561PCT/ FR2011/ 050811 5 Thus, the nucleic acid nolecul es
corr espondi Tigg Fo domairsafdghe obs1-SEQ@¢dnbGart, m@GEieDaddOrding B8Qeliive@o®d or SEQ

ol ocul os. VOO E .2 dhpl At Pt o anch Mool “El Pl o *seq

| D NO. 23 arenpeonte itbmtvagoisivendnogiobubinigGie oG, g@ or lgCdolt i mgpomsibibe
i nvention c IS f - i ding to the
i nvention f@? erefaf%tc ﬁr}éﬁn@lﬁ %ﬁég‘?@”ﬂ nu%?eé’s#oﬁ&p%@é%@%@&%tﬁgé Slit famly is

over expr essed.



The proteins of the Slit famly which can be targeted by the Robol-Fcs
according to the invention are Slitl, Slit2 or Slit3. 10lt has been shown
that Robol can interact with the various nenbers of the Slit famly.
Consequently, it is advantageous to note that the Robol-Fc proteins

according to the invention are capable of simultaneo .nhi pi.t | t he

si gnal | i ng Y¥@t4Mayi<Ba@li ated by Slit1, Slit2 and snﬂ%&&ﬁﬁ%ﬁ%@g it
possi bl e to broaden the therapeutic spectrumin conparison with the
ant i bodi es which are specific for onl 5 one of these pat hways. anot her
enbodi ment M APRBIZPARET, Aarasiing & tRaBtEEp. BF £2 doRpTreBes BT Whch o
proL ei n of ri]rlhhrﬁtznsg1bbun‘n(firlfh Ihmwl.ei @iammfaew b m;eaht, by !éa@hioﬁétﬁamm Aingitiogesresi s

wi t hout inhjbitin ndot heli al , ce rol] Lferation. This anti.-angjiqgenic
Betivity | RN s Bogetentck tibabs Bk S0Ren 3o ant uib sk n SRRt v
angi ogenesigs 'the roRear| fn satitWar Byh@asiivier theeiigd reglondhase bavethshtaarrd hat t he

Robol- F¢ no| ecul es accordi ng .t e inventi capgbl e of inhiphiting the
Fornat i n GITIPES SheL hih. Mo BTG Wm0 Ak G806 OB T | on
They rrakedirfesiﬂt]?éifddﬂl/iﬁx thh‘éet©§B|4Schmi fpiaﬁi%?[bl’ Yne{j @man%@ 4duoityt wvwhgwg@:kangf,el:i n a
murine nodel of lung cancer. In one preferred enbodj ment, the Robol-Fc
protei ns t t@é’ﬂf'f%%eu@@&'of‘?ﬂge{‘?'ya quﬁg%%mogga%ofﬂhe i OEW"E’”EPYOEE'BT otein

i SI Ovelr eXpm%ﬁﬂﬁt_ 4 uWr,egﬁé_thltc\inEﬁlﬂéiﬂL i}pB@lﬂﬁhs, F&?fec?flb%ﬂﬂwré@b@ih_t lﬁﬁjltéi%ns,aﬁiﬁbet he

nmol ecul es ich are derive erefrom .include, i rtic , Roi nt

mitat i ons GECAANGRIUSRS P TR 'ated FRERER f teh BTk e ROpof igPne

pr oductyigon Rédo Rl L3 vdidclice abbidingad itiie/ intentioRethel sbfeere afut@ionBelré ks  of

t hese nol ecul es. 30l n general, the diseases that can be treated with a
Robo- 1- Fc JP¥M0% according to WD 2011/ 128561PCT/ FR2011/ 050811 6 the
invention are all the diseases in which inhibition of the Slit pathway can
have a ther apeut$z1ef (keeht nirbeding} incili@rio shilide RaGiesphite-bhdghbendit ei n of
the Slit famly i ?]&?’\‘lehex ressed, and in particular those in which Slit2 is
overexpressed. & t RESREWIAL Fc nol ecul es according to the invention
.specifically bind the Slit2 5nolecule, it is interesting to note that said
mol ecul es ar e- caprigEqKabatshumtbdriag ppusrdyr iondliniihdte nige tduiduaneffgadraaiyisy | n
which Slit2 is i r}éol é%g namal. _the Robol/Sfit2 and Robo4/Slit2 pathways.
The Robd1- Fc pr M&MnOGEEOPYNAY to the invention can therefore be used for
treating cancer, in particular pancreatic cancer, colon cancer, colorectal
cancer with or ddidentd bbDine Cyarmhal iyeingeh asleatd ssdubs eastiete@pesdity dfdimg cancer
and |l ung netastases, ovarian cancer, cervical cancer, nelanonas, renal
cancer, oral can®8®Mprostate cancer, liver cancer, etc. In one particul ar
enbodi nent, the Robo-Fc proteins are used for treating |lung cancer and | ung
net ast ases. Rdto 1ThemBEeolks lbecording cathesnerdion domgrigiog thedg1 aue gl domaeasn al so

be used as nt.i.cancer di. capent e £ t r pl enent
Lo the cur ramORdPERrEL. HMEARRs e, ot SRR &8 cbBorien pgle 2

adm ni st0er eRobat-EobhiRedo et (2ogtd Rotad 1l-iic B3.mul t aneousl y) with anti cancer
conpounds. 20Anot her subject of the invention relates to a conposition
conpri si ng bel: te fols r

phar mceut i ey ab L cpPeBtSirie PR S R RkER SREUENON efiBdbrthey g 10
t he i nvent i mlaxdide beqdercmBER HANDMB. phar maceuti cal conpositions with a view
to topical, oral, parenteral, intranasal, intravenous, intranuscular,

subcut aneo 4N . LA i ok

phar mceut | 210 G2 EBiaentt & e BT ST LeQlenB seiciD WOR, SRRl Ly .
for an inj enicidsitide BoquarcatdEsnID MRy may in particular be isotonic sterile
saline sol utions (nmonosodi um or di sodi um phosphate, sodium potassium .
cal ci Un%5°r RBSERS g‘i’hﬁﬁ"ﬁ%bﬁ’-‘l}c 1S ffrer b9\r)\/}]rme)8tf'ﬂ‘{)eeﬁat%.o?!t|@\irl§@1l.t s), or dry, in
particular freeze-dried, conpositions Ich, by addition, as appropriate,

of sterilized water or of 30physiol ogical saline, allow the formation of
i nj ect abl e Betait-be L3 opmegpanms 1o 3%6 prREIN PReAUENGS R I NO.24, encoded by

the nucleotide sequence SEQ ID NO.23.

In one particular embodiment of the invention, one or more point mutations or

deletions have been introduced in order to increase the homogeneity during



Anot her aspect of the invention consists of the use of a Robol-Fc nol ecul e
as a diagnostic tool for detecting the overexpression of a nolecule of the
Slit famly in a patient. This is because it has been shown that the Slit
pathway is inplicated in many cancers. The provision of a test for

eval uati ng di st urbance of the Slit 5signalling pathway is very useful for
t he purpose\%&é@ér@gsﬁﬁg pati ents capab) e of respondi'?]%%'ﬂzgzgwfpé%%nt
based on the administration of a Robol -¥c nolecule. This di agnostic tool
may be in the formof a . ready-to-use kit onprising.a Robol- Fc nol ecul e
'n a form SUPRUEIPE PopaTiiouiat oD SpRR.gRE. PIRSABBAPAATIOP ARYS P76 BT al
sanple fronmrmcatidiignbe (eanital positive, StichralRobel DPS olédusbhescdr@ingxditHy t  an
10 overexpr.essi.on.o Fc nol ecul e c ptionally

on . | it ecyl e. The Robo- n

be pr el abol MEANTOR 15 e BORHITER RArTaRcs. TORBTCedN S 2Pgs dSPRLt A so a2
L 0 Ieva! ualt eA@lzni ReaRea tﬂuﬁcétb@aﬁd}ﬂfﬁﬁ@h@lﬁb éh’hinla adld E?Lpzpt%ﬁs! Beékr_ﬂfub@@to f

i ol ogi cal sanple in _conparison with a control sanple. is kit can, for
exanpl e%’ bePE SanaPePYie PhteyRURR Psa kit 15 DESCRI PTION OF THE FI GURES
Figure 1. Expression plasmds for the Robol-Fc L1, Robol-Fc L2 and Robol - Fc
]':3 pr ot ei NSThe homogdrieyrad taer;] FEsb@hhuai ?ﬂmcolfestdbeoﬂdmgefoamtei iler@ibntibealddobol- Fc

usion protein variants. w 0t he it2 protein ELI SA. Figure 3:
Affinity of "B&6B0Y _%dql@pg%gr@gglﬁgsﬁatpg%wbrscgqs P it2, neasured by
FACS. Figure 4: Affinity of Robol-Fc for HEK293 cells expressing Slit2,
measur ed byA Fa@EFect 2&Fitfgu ritvebtiorPhiar aee optotedis ©f pwitith | the oprotdie defaedcd-c
proteins after an v injection i 1 ce. 1-n] St i obol-Fc L1,
B! Cadn ni ot fotteeBdsytordih S5dueBoes SR Biva SERTNDY Beg b Ro.spr ek S
nol ecgh@ i niDANOAUGrthaseat et sa%]g 85% 00 Ne5% ar 908 idsntayp ditheisessqueness cel | s.
A. Robol-Fc i nhi bj t uhu o] tjon iR cu re. . B ol-Fc L1
si gni fi cant?%éi #Pgwﬁb%s‘é’@écﬁ) %‘ﬁ%ﬁcé%@&%&ﬂfu#%af@r h@r?‘gn eswro{ém

2011/ 12856 1vribhisRRvé I 5484 biobgdapatirity as Biepruinstavinh théeeqfdnestSEaf t he

Robol-Fc L1 I n ViVvo aortic. ri del in mce. A..

Descri pti on'Dg@bte%iéEg} ﬂﬁ@oﬁ'% ‘%&Qp(gﬂ ﬁg%{hﬁ%%, € W%"géﬁbe"'f Filtpirsuri ng
t ubul es. B:interadtathiied prokeinsRsthied Shdamlly.t 2- mi nus 500 pg/ L + VEGF 10 ng/ni;

c. Robol-Fc L1 500 pg/nmL + VEGF 10 ng/nmL. 5 EXAVPLES Exanple 1: Preparation

of the Robol-Fg proteins .a. _Constructs .allow n he expression of .the
Robor FB r eluBrRERFS pRies Acians Kl Ruerieh e e mesdBerEy HheBoiobor o
reconbi Pagtclafpémg@'sm glessids tenoddiag Fmﬁmﬁ%@%w&emdyh&liftymeskuitam ﬂc? the o

i mmunogl obul in doneips (1gl-1g2 . the human ein, is rm

(NP 568334) P36 O Gl P TNATh R4 At i phi-gesd 1Ben

Swi ssProt | @disdereiNANIhe coltupe deupereataditt andl puniieRoddrdiy lid eomvehtidizt , a
fragnment of t echNA (SEQ I D NO. 1) corresponding to the imunogl obulin (1Q)
domai ns Iglmﬁ of f"gZ of this protein (SEQ 15 ID NO. 2) followed by a

G uAr gProSer PheVal |inker was anplified by PCR using the human foetal heart
CDNA | idfr ar §hgmaeterizdiioh L&0tHh2 TRokd BRE adh)Robbhire BRHndf Rebb f-Fadrieptotsias t hen
cloned into_the.eukaryotic gexpression vector pXL4904 (de ibed in Figure
D) “such  nar R IS B yBale R b5 Tl SRR Batat WY e Berbdhei th the
Fc domai n ogudiitiesregLinésfor thetrrein(hittestivnrsl a Wotbetdapeotic ddenee poi nt nut ati ons
were 20 introduced into the Ig&4-Fc domain in order to obtain the foll ow ng

characteri s}igs. 4 . eLin i er tg.stabilize th

di sul phi de-']t:\)r%%boé%oégﬁté{g%l%ﬁ&&d&gngc{hﬁi 'ﬂﬁ%ﬁti&@aﬁ%n{“% A@E%? ﬁntgfﬂﬁgrw 'tﬁoa

el i m nat e tpetairesi tdadlit faffilgct or activity of the 1g&4- Fc domain; absence of
the Ctermnal lysine in order to reduce the heterogeneity of the protein.

o the Bequit BBl Ari@nS BiiERg sk hFERER sPaffcall HcBUfeg e BlibGiPoq
Robo l%t ;C ] L éLSEtﬂldSi'd% aTﬁ§ﬁﬁmetem -antiértm motieé Blikqootemc @ ;ﬁE@usleD Hy@téracition ?L g er
10112 doniitn 2 HPra PR etk lan FFS rERRRLE 0t STBEPERE LR

eukaryoti c 8lifgamisi on vect or pXL4909 (described in Figure 1), which allows
the expression of 30 these Ig donains as a fusion with the sane Fc domain

of 1g&4 Conkl%tﬂ-ép%uﬁ@gt %c@&hiﬂb to the invention corresponds to the nucieic acid
30  molecules encoding the proteins according to the invention.



mut ati ons described in the construction of Robol-Fc L1, but this tine
introducing a WD 2011/128561PCT/ FR2011/050811 9 Adyd yd yd ySer |inker
upstream of the Fc domain. The cDNA sequence used to express this
reconbi nant protein corresponds to the sequence SEQ I D NO. 5. The

orotei n Soqtfert KREPE NG S, So- Constsuct i on of t no RUGBPOFLORPB bins

used as controls In order to obtain the” Robol-Fc Slit2-m nus construct, the

cDNA previ aHﬁl y clan i_nto L4904 pl.asni d, was nodi fi SO as
to introduce Shéﬁepg'ixﬁgc r?lr‘}{dartnlgggglgglcf)%g pﬁg‘dﬁﬁé"gn%éffﬂﬁﬂc%#ﬁb?g t“ﬁtge | euci ne
at positionSBE IDANGRBuBaM ineNGridort BEQIDEWY [28] carhianieg @it (4ae580% 0B5B090%,

tyrosine. Thg, C S nce ed to express this 10 re (HB t praotein
corr esponds /?)oti héé A’s@%ﬁ@ﬁé"’e‘thééﬁm%cﬁ%%ha %9§88H%qcﬁa§$ bg\?@ﬂn% ai ned

i s call ed RODNQD-F-EES Ik ROME orlBE@ 2 NCD23 arepenidst theintdreiopr ot ei n sequence SEQ
ID NO.8. In order to obtain the Robol-Fc heparin-m nus construct, the cDNA
cl oned into 4 ] i fi b CR s tqQ introduce the
poi nt rru5t at'%%#@e%bfé gf)?%c\%ﬁ Oﬁgg\@ﬁgéﬁfoﬁ{ﬂn?%ﬁs&é% lﬁ?eé%é’ra%?t?ﬁqﬁc at position
97 to anil ipretegmacaohiing fpstha ewvabtiqnder treatimgMscleesainavhiicrea poliein ©INA Sliequence
used to ex 5S 1D C i nant protein corresponds to the sequence SEQ I D
NO. 9. The %%ﬁ%ﬁ érygﬁ?{pgersgggi n obtained is called Robol-Fc heparin-mnus and
corresponds to the protein sequence SEQ ID NO 10. 20c. Production of the
vari ous Robbie Protgirsoiféhe SlitTamilyt whichcat be terg&eb b¥ tecRblo 1aifch &Rebailngfo L2 were
produced by, Lr I t . i in the HEK293 line (FreeStyle 293-F
cells ref 5“11§ag}%§{,'&r%r\?i%ﬁ?ﬂg§g%?&a@&rdi ng to the supplier's recomrendati ons)
usi ng the pXL4904 and pXL4909 plasm ds, respectively, and the hel per -

pl asni d© pMXL 84 beandshpih465t1Rebd loskminteraet wilth thex paresisiroemibdérstofidh& it ycan

gl ycosyl at i aen L1 58z 2, 3-Si L ferase..an i .

01 4 gl achmify E8EEGuehuf 135 SaqtabloBelod (BTG AR HR Roget-£x, pigiens

WD2008/ 0655 ordithg: &e ther ovenitios avercapableocofpsimditaredusly ithibitisf éet signallimg t he CHO

i ne (CHO , 1619- A LELOQE: i.ng,.t he supplier's
recommndaﬁ?a?)ﬁ\g%fsungl&%teta h%g’]%&fﬁ'&éﬁﬁﬁ%xﬁﬁ@?&ﬁ %ﬁgg%oagl?le&%%boé’lgﬁpg%y. WO
2011/ 12856 1thIRPBRROIMOBOSH LoPa(isdroBith dvt amtibodied WwHd08e0Decificdnrsdrayn

Bi osci es Eggq j lkh 20 MM NaCl / 100 mM acetic acid buffer, and

t hen fglgcrrul(%ﬂe P%egggg'g?}}]ﬁf er (ref. 14190-094, | nvitrogen). The
Robol-Fc Slit2-m nus and Robol-Fc heparin-m nus reconbi nant proteins were
5produced andngther tingddiment, keRalmig-onerpteirdis UBhy &ir dreetirediisedses frawhichar i zat i on
of the Robol:fe i ant ' - PAGE.. jon anal ysis
made it pog%f)%%e&tqgé?ﬁfo@ﬁtm gltq{ V?L%pi%gégﬁ)r@%'y@&g?@r%ﬁ%%%@%fe t han 96%
pure. Mass ispbting eneethgliahnell yroliferaianieltis apbsrgditgenia actidigniowst tat e t he
identity of i . I 2 : . 10 degl ycosyl at ed
protein bei\ﬁ%g‘?ﬁﬁ%[g{a?éﬁtd Q%Str%reag%ér%%\%hltp E&!{uﬁv&mﬁ%ﬁenéggcm ated in silica

Anal ysi s of the npnosaccharide conposition and quantification of the
N-gl ycad® siapacificaty. dre expedecotal dudieb pasadoiven bat the RodO2-Fe(edwes Mol .

Biol. 194: Z3oRfhaindivad St gé%abl&%ﬁﬁhib%g ﬁ%bﬁpg{@%toqu%%‘ Qffdymde It

possible to denonstrate that the proteins were s 0 a very great
ext ent . Thenhiging esdethelial ¢gll poliferation. Thelylreake. it passibid fo veey sionitichntipat t he

N-ter m nal  anaby il Subut PR HEfind hodBtb RRGAEG. L2 ol ecul es 'shoved

t hat these puri protelns contalned a var proportion (0 to 40% of
a formwith the first 2 residues (Ser20 and Arg2l1) truncated. Table 1:
Robol - Fc pristasierprefgeed pmpodireibb the-Rog 1-Re bisiteirg thapcantheyised fSDIB FNGE

reduci ng cofgidde8FPwhich a'Sitproveilf [RPovERl@ssbPEfe REBMPe L1, Robo1-Fc L2
and Robo1-F¢ L3, and the molecules which are derived therefrom, include, in
particular, point mutations or deletions aimed at increasing the homogeneity during
production without significantly modifying the biological properties of these
molecules.

30  Ingeneral, the diseases that can be ireated with a Robo-1-Fc protein according fo



180 kDa 180 kDa Weight (LC/Ms after deglycosylation) 48812 Da 48410 Da
N-d ycan profile (HPLC) highly sialylated 21. 4% asi al ogl ycans hi ghly

si alyl ated 20. 1% asi al ogl ycans Monosacchari de conposition (HPLC) conpl ex
N-glycans entirely fucosylated no 0-glycans conplex N-glycans entirely

fucosyl ate - gl s W?2011/128561PCT/ FR2011/ 050
Prepar at i O%@%Oﬂﬂg?éﬁﬂ] proteins used as ligand The c[letFé%QEﬁﬁﬁ@ﬁhe human
Slit2 protein corresponds to the reference protein NP_004778. Fragnments of
t hi s cDNA | i ] i rat.n (ref.
639300, O Ot ¥ %”?r?%ﬂ R %ESQF’Jﬁ"e‘ﬁs}'%S'Ir‘\S‘%'b%mgOr}tﬂﬁeeélﬁfa@‘ RhIREEY re
into the edhéfapwmlecffeeb;mmmm them'smsqsm%ibh d profeirdefithd Blitdamiless t hi s
domai n cont ai_ni_n a PROS| ition. The cDNA sequence
used to express’ ‘ﬁ aé‘Sdrﬁﬁ"f"ﬁ‘é%?ﬂ b Wh‘%"‘og‘r't%s OITEPLT oss?ﬁi.e sequence SEQ ID
NO 11. The reconbl nant protein obt ai ned is called Slit2-D2 and corresponds
to the prot3nce thediobotdcIatedURNRDRINGG tidevelidh specifiealy dirdi thg i t he
D1- D2 d@nmai n 4912 in
order 8 X esle e EIEE RS AR BLIRT KRBT PR BB, o e
position. Thebitfiheseqpativeys deehitio Sé2ps ewsived] rameay istRabaniSli aei n
correspond&to %%ﬁgt gnsce SEQ I D NO. 13. The reconbi nant protein obtained
is called corresponds to the protein sequence SEQ ID
15NO. 14. The cDNA corresponding to the extracellular part (Nt) of the Slit2
prot ei n wasihel Robed - Empmtetirtseaceukﬁng/totth@irgglpﬁmmhemm be uped_ o0 BBafing or der
to express e The cDNA
sequence USC%EE%) r%ecglsa\ﬂ%al%g'%rale_%oscnhl nanpbh nge{,i ‘%’B‘ﬁ%‘ %ﬁ}fg}; t“g{%tﬂ
sequendé SEGthioDt N@thﬁuticheiasteasrrbleﬂahtamr mngt-nnembmmllm@dmemsmﬁelsed
Slit2-N an d h 0 u DNA
encodi ng T LSRR GaNGn o eh e MEErTES BRGE afiver ota BUKPLBSRE Y 1o
t he D2 dornedancer liteneadescetcbed ref erence protein NP_848919, was obt ai ned
fromthe cDNA cloned into the pXL4911 plasmd. Four fragnents nmaking it
possi bl e t i r eper. CR with
PxCa911" as Teopst BREEASP shibRainiehE AE' Rhnghe rbRltE 48] S RE el nd' o
anplify the:aumwareirfumlmegpstase_sconpl ete D2 domai n by sequential PCR The
protein carries the Thr311Ser, Lys313Arg, 11e329Leu, 1l1lle4llVal and
Pro418 ] I i d t he
nmur i neAtlgl i @p?gggfr@ &Fm@SG‘g aéscr(f‘l&rgl rﬁaﬁdeﬁﬁﬁ\%gs'%r? %Fh h‘%;ol:)%ﬁef)%ép’)gr?jless %rhe D2
domai n of teh@camparrme@tam@wtma)tamaitematrheetomnrsas &gsupplanient @o ttbe ndumaint
posi tion. sequence used to express this reconblnant protein

TR&rab
corresponds

in particular, these molecules can be administered in combination (optionally

simuitaneously) with anticancer compounds.

20  Another subject of the invention relaies o a composition comprising a Robo1-F¢

protein as defined above and one or more pharmaceutically acceptable excipients.

The Robo1-Fc proteins according to the invention can be formulaied in
pharmaceutical compeositions with a view to topical, oral, parenteral, infranasal,
intravenous, intramuscular, subcutaneous, intraocular, etc., administration.
25 Preferably, the pharmaceutical compositions contain pharmaceutically acceptable
vehicles for an injeciable formulation. They may in particular be isotonic sterile
saline solutions (monosodium or disodium phosphate, sodium, potassium, calcium
or magnesium chloride, etc., or mixtures of such salts), or dry, in particular freeze-
dried, compositions which, by addifion, as appropriate, of sterilized water or of

30 physiological saline, aliow the formation of injectable solutes.



WO 2011/ 128561PCT/ FR2011/ 050811 12 to the sequence SEQ I D NO. 17. The

reconbi nant protein obtained is called nSlit2- D2 and corresponds to the
protein sequence SEQ I D NO. 18. The cDNA encoding the human Slitl protein
corresponds to the described reference protein NP_003052. A fragment of

this cDNA i.fLed by PCR using the 5 human brain_cDNA library (ref.
639300, d \é\ﬁ@@ﬂ?hz%€1 cDNA corresponding to the D2 dfHbiFR20AY089&ied i nt o

t he eukaryotic expression vector pXLSOfb in order to express this donain
cont ai ni ng

a His tag.i he C-term nal ition. The c sequence used to
expr 055 ¢ MANHISE RBFeL Ao Mupatch PRt BoR B0l h BOLEh e REESRAE 8 N 10
TEe r econbidnaio sﬁﬂt@beioﬁEdéii@g@cigwg dv§r_?ﬁpids§idn$|fiahﬂoi_&éhl@ﬁﬂth@(hﬂliltm%{!ﬁ%slo to
t he protein sequence . 20. C encodj ng .t he humar it
br ot 81 - comPEE o e Tt dethisaibder ithen SnarbrBacEo s b PainvaEs JoBbsRd I
fragment ofmdry sadoNA Tws peovision’ bPd feyt RERewsmialigg td elishuiaitebbaie SINA
library_(ref. @3930?@(1%3 ont echg. T{g)e c DNA corrgsgondi ng to the D2 donmain
was cl ofled S9ESNE 2 APyTY UseiWioE g BHPPSR b Selgsinsopatients earable pb 15
expr ess t hirgsgiigno @qrsagheittased bih thelaBniniBtrattd: =t ReyH TR miesiiki on. The
cDNA sequence used to express this reconbi nant protein corresponds to the

sequence SEQO.1 D NO 21. The reconbinant protejn obtained is called Slit3-D2
and corresEg'?dé)'ag@s?ﬁéoﬂmye?%’”;%33@%8';)%@545’301%9 :CGFH%"SEW%gogPE)T ei ns
cal | e]g Sl'i tF2- Pdieciei iﬂéamﬁigrwls@mdle(aoi t‘lt2’ttS)|\be?l\/©fcgjgggf lc:rdmleﬁtabtvwitﬂ(édbib@@ﬁ:benth
transfection in the [ reesStyl e -F cells according to the
Suppli o+ 5 PalEmERE: GAlent| iedd odas. (G DiRoSEx REe D ey an

(res peqoidvaivbérexpaéséilaﬁzopra IS ib3stule. Tﬂ]?e %}dﬂo%d@%g@@@hlﬁ dah%&idﬁ%ll@_ﬂ% eijng
expressed in t cul.t ure supernata e cells were purified by
chr omat ogr a%ﬂ?gglﬁdaﬂ“ {h-ec??é'lgltﬁ’ﬁq'ﬁa 05351%8' &s%"dl_gﬁ I BF6AI EPeas. to£ralat- 03,
Aner sham Bizps iiceszesn ansl &dprdssipR bh o Blidaesterm MIftherbiabgichiheamprer il at ed
in PBS buffer (ref. 14190-094, | vi+r,o eggﬁ aF%usted to 1M NaCl. Mass
spect r omet r§PTHRITHPYE h(ﬁ_@rﬁfgjsﬂa 8'i'f"sg‘8 NpI%E PEMREMORLD the i dentity
of these preitigArg. WO 2011/128561PCT/ FR2011/ 050811 13 Exanple 3: Study of
the affinity of the Robol-Fc reconbinant proteins for the Slit proteins and
for heﬁgri n by means of three nethods: ELISA, SPR and FACS a. Affinity of

t he Robdl -Fc proteins for heparin 5In order to determine the affinity of

t he Robol-Fc constructs for heparin, 2 ng of Robol-Fc protein, purified and

f or mul at ed DESQRIPTMONIQR PHEIRIGURES7. O, were chromat ographed on a heparin
colum (1 nL Hi Trap Hepari n- Sepharose HP, GE Heathcare) by elution with a

| i near gr adi. f of fro { Tabl e i pdi s ,the NaCl
concent rat idgus: TaaB L ees el ot B mibit Fy L nB0AGRER b A B HR S er s
descri bed iud groteidsi t erature (Fukuhara, N. et al. 2008 J. Biol. Chem 283
pl16226-16234). Table 2: Affinity of Robol-Fc for heparin Robol-Fc construct

Det achnent 4. : [ o} . \ A -Fc L1.448 Robol- Fc
Heparin-m n%éaﬁoég‘% S I| n'gFI Oﬁg%h{h{ég%rtlé@%ﬂi? Iéﬁ%!vﬁ?ﬁgfsmtn% ’ %ain_aggs W&h

hepar i 20m rtbs Spi2qrretem bysEIASA. ret ai ned on this colum, and therefore that it
no |l onger has any affinity for heparin. This protein is therefore a

hepari n- ”egﬂbb%es:%n%ﬂ} of Robo1-Fc for HEK293 cells not expressing Slit2, measured by
FACS.

Figure 4: Affinity of Robo1-Fc for HEK293 cells expressing Slit2, measured by
FACS.

25 Figure 5: Pharmacokinetic profile of the Robo1-Fc proteins after an iv injection in
mice. A. Administration of Robo1-Fc L1, B. Administration of Robo1-Fc L.2.

Figure 6: Effect of the Robo1-Fc L1 molecule in a coculture test with endothelial
cells and mesenchymal cells. A. Robo1-Fc L1 inhibits tubule formation in culture. B.
Robo1-Fc L1 significantly inhibits VEGF-induced pseudotubule formation.



b. Evaluation of the interaction of the Robol-Fc protein variants with the
D2 domain of the human Slit2 protein 20This exanpl e describes the
interaction of the two variants called Robol-Fc L1 and Robol-Fc L2 with
their natural ligand On these experinments, the D2 domain of human Slit2) by
ELI SA assay, Wﬁpﬁ 28561PCT/ FR2011/ 050811 14 Scientific Inc.
Swedesbor o, MY filentration range (from 20 pg/ m.PCI/RRIP1AH08L] of the
Robol-Fc L1 and Robol-Fc L2 variants wa% added and then detected by neans

of the perogkidase-conj ygat goat i-h n 1gG anti body (Sigma; ref.

A0170, dil JFiare ? o'g‘i""."!‘a%%{i@gﬂ?e %’fe»gaﬁﬁ" t}‘ﬁﬁc’i%gﬁ“':\ﬁég rpalepile @G eX Ty haeHe TMB- 5

H202 subst r etgemoteitie mids. & DeeéripdBs 6AFHRBDroesl féiRe mrgHreARRS SndBiEirarri ed
aL. 450.nm The_ results are reported in Figure 2.

out with a plate. reader _ _ i p

They show tﬁS?S‘ifwg H“&B'e%br &nt{@NE8h Pt - RePQ 116 FHE2rRingp RA0 L | § VBRRr act
with the hun@ng/Bili t2Rgaatid M G0 u@aLL+ VBGEMOMg/ALL he 02 domai n).

c. Evaluation of the interaction of the Robol-Fc protein with the human

10variargs E%AM%?' lit famly, nanely Slitl and Slit3 This exanple
descri bes t action of the Robol-Fc L1 fusion protein with the

Slitl-D2, SIit2-D2 and SIit3-D2 variants by ELI SA assay. The 02 domai n of
t he human SExampleri: Prépanation lod tielRbbo1-Fopreteink enzyme- | i nked plates (WR
Scientific Inc. Swedesboro, NJ). A concentration range (from1 pg/nL 15 to
0.001 pg/ m.) qf ol-Fc L1 fusion.protein s,added apd then detected
usi ng the per %)‘(i %grgséﬁggn?l'l?ﬂ’éq% eggéqreg%?q phﬁ??aﬁ\ggab%&rﬁeF%B‘{?a'ﬂtSP@F?d@S ref.
A0170, dil ution tsedlsSfotbé&@peutld syeatsl zati on was carried out with the

TMB- H202 substrate (Interchim ref UP664780) and the nmeasurenents were

carried out—4y t a at, AS0 nm _, Si.mlarly, the Robol-Fc
Slit2-ni nus-ni{/garF?::’E?%t1 %Cmbel%gh'%lﬁ%%m%t?@a Gqnsish 9 fﬁ%ﬁ% b%‘f'e?mgﬁ%ﬁﬂr%tzt"m ndi ng
site, wHs elmhurmgbdulicccdordding (g1-ly2g ooic éhd r adrmam ReBEE [{rbteiin ROfdEY - tﬁ
0.02 pg/m) upder, the s condi tions, descrjbed above. The
results ar e(hﬁleggﬁ%ﬁ ?ﬁéf‘éﬁ BdB@F'&N.O?%W%n §WWWH%F£SV’ oéER&B%ggT\e& f or

t he human vawisaltios IGHGH HUBANG. protein Slit protein (ligand) Robol-Fc
protein EC50 (pg/m.) CV (% Slit2-D2 Robol-Fc L1 1.32 E-01 3.3 Slitl-02

Sgggi: Eg ;llllnzc:ﬁ%tﬁagt%ﬁgg Fﬁphﬁfg% BBRBRE Frrdgn&iit @0 s ONA Toeth 1 Rid%)
corresponding to the immunoglobulin (Ig) domains Ig1 and Ig2 of this protein (SEQ

15 ID NO.2) foliowed by a GluArgProSerPheVal linker was amplified by PCR using the
human foetal heart cDNA library (ref. HL5042T, Clontech). This amplified fragment

was then cloned into the eukaryotic expression vector pXL4904 (described in Figure

1) such that the two Ig domains of Robo1 are expressed as a fusion with the Fc
domain of human IgG4 in the C-terminal position. Three point mutations were

20 introduced into the igG4-Fc domain in order to obtain the following characteristics:
S241P (Kabat numbering) in order to stabilize the disulphide-bridge bonding in the

Fc hinge region; L248E in order to eliminate the residual effector activity of the igG4-

Fc domain; absence of the C-terminal iysine in order to reduce the heterogeneity of

the protein. The cDNA sequence used fo express this recombinant protein

25  corresponds to the sequence SEQ ID NO.3. The recombinant protein obtained is

called Robo1-Fc L1 and corresponds to the protein sequence SEQ ID NO.4.

In order to obtain the Robo1-Fc L2 construct, the same cDNA corresponding to the
Ig1-ig2 domains but without the linker mentioned was cloned into the eukaryotic
expression vector pXL4909 (described in Figure 1), which allows the expression of
30  these Ig domains as a fusion with the same Fc domain of IgG4 containing the 3 point
mutations described in the construction of Robo1-Fc L1, but this time introducing a



WO 2011/ 128561PCT/ FR2011/ 050811 15 These results show that the Robol-Fc
protein interacts specifically with the three proteins of the famly,
Slitl, Slit2 and Slit3 (in particular with their D2 domain). In addition,
t he Robol-Fc Slit2-mnus protein no |onger has affinity for heparin and it

is therefor Lh-negative nmutant. 5d. Evaluatio he, ipteraction
of the Robo@pécd%gﬁg%@% with the nuri negFSI it2 protei n‘Q(%ﬂFgZQEHH%{)eQ"
describes the interaction of the Robol-Fc L1 fusion protein with the nurine
protein nBlit 2 ] SA a T [i.ne _pratei lit2-D2 was Jbound to
an | mul on-%béwgi/rrdéﬁ%hwgﬁr Hﬁ‘%ﬁ%@ﬁ %UE? g?ﬁ"@ﬁ‘t %Fccrhhﬂg.se%}fgs%gaot? NJ). A
concent r at iexprasarige rééanariméht pudtein ¢aoreBpOR pahelseqoéndenSE@®IDAARFC Thée f usi on
protein wa nd .t hen, det ecte ' he .per oxi dase- conj.ugat ed goat
Bt < numan TPac e fobe A B & et Roba e e T Sr Rasafiog e gjcten

Vi sual i zat isequevas IEQ@ D 8D.©&ut with the TMB- H202 substrate (Interchim ref
UP664780) and the neasurenents were carried out wwth a plate reader at

15450 n The,r I e i abl e 4 bel ow., Table 4 : Affinity of
Robol- FE L1 fBr e‘f%é{rﬁruct%ﬁoéﬁg'i%é"qg'?éo&é’ugeﬁ'%ﬁﬂs 0255000 ed ECS0 (pg/nl) CV
(%9 nBlit2-D2 2.21 E-01 18 These results show that the Robol-Fc protein

i nteracts dpecddritcablan et RobdreFonSiii2amingk ico@stprobttbe RnDARepredbiisini donedf
Robol - Fc f t i r i S Thi s _exannl e describes the
deter i nat 158 BF Phitooh; Baspl WBRSHERHed v RERLSh e K TR GER6R 03, ci
wi t h t he hunetaticisiaiBwimgdbe substituion$ dithe dqemieras positiGh 88 & @lantinye SRRheSur f ace
Pl asnmon Re . Bl . . inter i on between the Robgl- Fc
protein angﬁﬁ'zé ﬁ@glﬁﬂ'ﬁgﬁﬁ %ﬁ%lﬁ 3'?%93%éY%gﬁ%sﬂi\%g?@éeS&qH??C@r Usf?gvﬁoned(pﬁef?ﬁ%'st he
Robol- t25Fagefarsihioant praitini cortespandsMo tbhisequdiive REQDI ROITe Jhe rrecmnbiganter e
carried out 1/ 5 E 1,.050811 16 accordin o.the protocol
of Canzi anipr%tpgaﬁ&%%’féég.C%kggéc’bgﬁg%%gﬁ\é"ﬁ'%? %19%rfﬁf)°9n(%a&ﬁ éh%:pr(ﬁf”f’i nity
const ant ofseRoweREQIDWA.8. human Slit2-D2 by SPR (steady-state anal ysis)
Protein KD (nM Robol -Fc L1 32 A second net hod, which consists in

det i ni t f L Ll - L1 fusi tei
et o 1y G Gl Q820 B YR i BEYRA Bl R 01 5"
protei n to pHR49@MPplashiip. washmokiifiedt by PORasarasmnirgrodues dlae pbiat noutatienscor di ng
to th t s an o | . ,Bi,och 325; 301-307
usi ng 1he. 50iadha SHBFIRNs & o e 2L BB T RRTTS R Ao BiTbation
bi ndi ng si tresition 08 Tablasiné: Thd EDNAtspqoastuaad toéxpredsihisfrecomnbibarit wnstein
SITt2-D2 byoREhdH b 4h8 deh fordBoEAIPRBY THeteclRbRalPteieBRind s

called Robo1-Fc heparin-minus and corresponds to the protein sequence

SEQ ID NO. 10. '

20 “¢. Production of the various Robo1-Fc proteins

The two proteins Robol1-Fc L1 and Robo1-Fc L2 were produced by transient
transfection in the HEK293 line (FreeStyle 293-F cells ref 51-0029, Invitrogen,
according to the supplier's recommendations) using the pXL4904 and pXL4909
plasmids, respectively, and the helper plasmids pXL4544 and pXL4551 allowing the

25  expression of two N-glycan glycosylation enzymes, i.e. a-2,3-sialyliransferase and
B-1,4-galactosyltransferase, as has been described in application WO2008/065543.
These proteins were also produced by transfection in the CHO line (CHO-S cells, ref
11619-012, Invitrogen, according to the supplier's recommendations) using the
pXL4904 and pXL4909 plasmids, respectively.

30 The Robol-Fc L1 and Robo1-F¢ L2 proteins expressed in the culture natant of the
HEK293 cells were purified by chromatography on a protein A affinity column



KD (nM Hi gh-affinity site Kw 1.5 Lowaffinity site KD2: 160 f. Affinity
of Robol-Fc for Slit nmeasured by FACS Thi s exanpl e describes the
affinity of the Robol-Fc protein on HEK293 nanmal i an 15cel | s expressing
Slit2. The HEK293 cells described and used as in exanple 1 were transfected
either wt I | asm d, having no cDNA that encodes in the mammal i an
cell, or t%&ﬁﬂé@gﬁfasm d encoding the Slit2-D2 prégngﬁQOGFIOPH%1bXL4912
pl asm d encoding the Slit2-D1D2 protei ﬂ or pXL5033 encoding the Slit2-N
protein desgri [n.2 e, 2. The cells were distributed into 96-well
pl ates 48 h@{ﬂbg%gegtqut ?Qﬁi@%@%l %W,er%ﬁ@ E'I‘?@C‘?Qﬁ?ﬂ?ﬂ& ‘%WBPé’i‘ ﬁgmqﬁ%‘e’d in a
concent r at i 10 m&hgeetiaf adid droffr,0dnd thed faymlilatery iIB@BS bufdr @#&F. 1EheoBobol- Fc
protein is Ieie%‘her t he Robol-Fc L1 biotherapeutic WO

2011/ 12856 1BE¥PEEY011/ 050811 17 agent, or the Robol-Fc Slit2-m nus nutant,
or the Robol-Fc heparin-mnus nutant. The cells were washed and the

anti - human Fe RobobBdBiil2abialt @dd Rdbo1 AcchepadBSituefecombihaftlgotdimvivereogen)
was i ncuybat for m.p at AC The | abelled HEK293 cells are then

quant i f Ped pﬁgd%‘%&%?@@z}ﬁ%%theaﬂrama@ 3 describes the binding of the HEK293
cells to the Robol-Fc protein, via the fluorescence neasured by the FACS in

t he absence ofd. SPhysRoehkgmieslsiharactefizetidrobfdie REbo PFOtaiombant plotdng he
Robol-Fc Slit2-m nus nmutant bind to the HEK293 cells, whereas the Robol-Fc

k03 ool 1305 TRl BEPpdHlealtb o RS sk R BSTH-B SirdREE KB blelans ot "
% g t1 oFO. OaN?g{dimerﬁ-'@ qm;mozb tﬂee@ﬁ%amsetlbleséaip&dimrggtw E&é&gsiﬁ&iéﬂ@& pr?gbﬁ to the
obol- Fc pr e re en. Slit2-Nis
oxpressed 15 pelendiity 18, el B eS8 HuB 2 mercoray oot (e 1o ¢ he
HEK293 el | degiycpsyated rgotsirt beg iN. péifest Rgbmeindit viihi the- weighs calodlateab il - Fc
concent at 1 bo AR @ B8, gityBSadcpnde coatBey AR shBrisBliohenadieus o
Robol- Fc LINyglysapisialic Belisesdesesbed bySattie atfdli 2000y (MethetaMos Brongoaed by
brotei ns arsr o H.AuRUE" & & MeRB Iohicololdoh Bt 5% 6545 Rede  f mapsiblsninr- o
for the Sliden@rsttts thabthe pedteims weréAlRYldted &ond vBolbgkatextditoTied resakprarssed

transi g%t '\/gqi@{léh meﬁgg&gﬁnﬁﬁ{lg BMofRARAr hS Nedbrminl Zrdsts & S Robai-PE 3 Sid?®

Slhit2-

Robo1-Fc L2 molecules showed that these purified proteins contained a variable
proportion (0 to 40%) of a form with the first 2 residues (Ser20 and Arg21) truncated.

Table 1: Robo1-Fc protein identity

Robo1-Fc L1 Robo1-Fc L2
Weight (SDS-PAGE 56 kDa 55 kDa
reducing conditions)
Weight (SEC, HPLC) 180 kDa 180 kDa
Weight (LC/MS after 48812 Da 48410 Da
deglycosylation)
N-Glycan profile (HPLC) highly sialylated highly sialylated
21.4% asialoglycans 20.1% asialoglycans
Monosaccharide complex N-glycans complex N-glycans
composition (HPLC) entirely fucosylated entirely fucosylated
no O-glycans no O-glycans




Robol-Fc Heparin-mnus Slit2-N 43 Slit2-D1D2 41 Robol-Fc Slit2-m nus
Slit2-N No binding 18 As in the previous exanples, the Robol-Fc
Slit2-mnus mutant proved to be Slit2- negative and the Robol-Fc
heparin-m nus nutant has a weaker affinity for Slit2 than the

bi ot her apeyj,i.Cc, Q. | 5Robol-Fc binds to SIit2-N a lLt.2- xpressed
by the HEK%?%@I&?%& h conpar abl e af Hnr; ties whi ch%ﬁkggﬁﬁ&?@gn t he
affinity with Slit2-D2. Exanple 4: Pharmacokinetic properties of the
Robol - Fc Li..and Rabgl - Fc_L2 t el,ns . Thj s. exanpl e describes the

phar rracoki_nEe’%"gp' %OP r“fpé‘?%%%f‘ Bﬂ@'eﬁlggﬁ%te&?n%seﬁﬂ?saﬁgﬂgipmof t he Robol - Fc
protein injected once in mce intravenously (iv). Three Balb/C mce (for
each tinme) Ter eDNAjencodidg the Autbe Slitdaiteiv ebrrespwintb te deh radéretitee pRabial- Fc

proteins at,,2. I n praportien of 10 10 25. kg). At the
pr edet er m nl\é%—q%lzlggé‘rp(?@érg,e%i,d g',ﬁ)s %Q*‘wa%ﬁwpgfé&#%?gﬁrus ”%ﬁ%f“ﬁ'&t‘%%'ﬁ), t he
m ce were abdésiittretyi (rfd5393800, Gbotedhwas sanpl ed and collected in a tube
containing 15 10 pL of citrate (CPD-A, 0-4431 Sigma) and 2 pL of protease

i nhi bit@rs h &t t niyi pbit.or C l.ecul.ar Bi,ochenical).
The tubg’s m-/'éhgg%@g%\ %P'F%%ggaglﬁdlot hmeebptﬁésdr?gﬂ a)é“arr“%%ers&%\%l\@e'ﬁ%oIt%egtué%%écﬁﬁ frozen
at -20C. Thexpresisios vettcd X\d911 ml ertlestonwepeessdhtsedbrmain lconthmingl a HE pergoinei n

brought 1 nihe o EF R ame B cEiva, Polypér e b B5ine 8 s aSeoulpant oo
aEt I - hgrranlp?oteimlc:orbenbp_rndf e@.thelybﬁ?end%éaﬁbts : )IDW&?.1s$(l?'$\ieqmnmlb;ntahncpudnai;(ragaﬁgg
wns rend atoTeEed e S S e e B R RheSEaui NG Y | e
Robol- Fc protein. The plasnma concentrations of the Robol-Fc L1 and
Robol- A@ LZTher obbiAnsormspordbng o dise t1eld? i donfainguwas SloriEdeinfoh renagicityotiet | ¢

e Stabi o APPSR Veklr BxLiata ot QR R BB B o Bbg sl
Tabl e 8: PhagimatheKi-feeminal pesitame T be sDNA seheeReheed ke expresethisgeadrhbinanty
I nj ection '[:Qofginc%oﬁéscbtoﬁhg tgtthgose-auérjrge '%lé% (IB' IL1651IB> TAI'\LéCre(chn%fh%t %lrotein

obtained is calied Slit2-D1D2 and corresponds to the protein sequence SEQ D
15  NO.14.

The cDNA corresponding to the extracellular part (Nt) of the Slit2 protein was cloned
into the eukaryotic expression vector pXL5033 in order to express this protein with a
His tag in the C-terminal position. The cDNA sequence used to express this
recombinant protein corresponds to the sequence SEQ ID NO.15. The recombinant

20  protein obtained is called Slit2-N and corresponds to the protein sequence SEQ 1D
NO.16.

The cDNA encoding the D2 domain of the murine Slit2 protein, and corresponding to
the D2 domain of the described reference protein NP_848919, was obtained from
the cDNA cloned into the pXL4911 plasmid. Four fragments making it possible to
25 generate the five point mutations were generated by PCR with pXL4911 as template,
and then these fragments were used as template to amplify the cDNA encoding the
complete D2 domain by sequential PCR. The proiein carries the Thr311Ser,
Lys313Arg, lle329Leu, lle411Vai and Pro418Ala mutations allowing it to be identical
to the D2 domain of the murine Slit2 proiein. This plasmid makes it possible to
30 express the D2 domain of the murine Slit2 protein with a His tag in the C-terminal
position. The cDNA sequence used to express this recombinant protein corresponds
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to the sequence SEQ ID NO.17. The recombinant protein obtained is called mSlit2-
D2 and corresponds to the protein sequence SEQ 1D NO_18.

The ¢cDNA encoding the human Slit1 protein corresponds to the described reference
protein NP_003052. A fragment of this cDNA was amplified by PCR using the
5 human brain ¢cDNA library (ref. 639300, Clontech). The ¢cDNA corresponding to the
D2 domain was cloned into the eukaryotic expression vector pXL5020 in order to
express this domain containing a His tag in the C-terminal position. The cDNA
sequence used to express this recombinant protein corresponds to the sequence
SEQ 1D NO.19. The recombinant protein obtained is calied Siit1-D2 and corresponds
10 to the protein sequence SEQ ID NO.20.

The cDNA encoding the human Slit3 protein corresponds to the described reference
protein NP_003053. A fragment of this cDNA was amplified by PCR using the
human brain cDNA library (ref. 839300, Clontech). The cDNA corresponding to the
D2 domain was cloned into the eukaryotic expression vector pXL5021 in order fo

15 express this domain containing a His tag in the C-terminal poéition. The cDNA
sequence used to express this recombinant protein corresponds to the sequence
SEQ ID NO.21. The recombinant protein obtained is called Siit3-D2 and corresponds
to the protein sequence SEQ ID NO.22, ‘

The three proteins called Siit2-D2, Slit2-D1D2 and Slit2-N were produced by

20 transient transfection in the HEK293 line (FreeStyle 293-F celis according to the
supplier's recommendations, Invitrogen) using the pXL4911 plasmid (respectively,
pXL4912 or pXL5033).

The Slit2-D2 and Slit2-D1D2 proteins expressed in the culture supernatant of the
HEK293 cells were purified by chromatography on an Ni-chelating sepharose

25  column (ref. 17-0409-03, Amersham Biosciences) and elution in imidazole buffer and
then formulated in PBS buifer (ref. 14190-094, Invitrogen) adjusted to 1M NaCl.
Mass spectrometry analysis (LG/MS) made it possible to demonstrate the identity of
these proteins.

The three proteins called mSlit2-D2, Siit1-D2 and SIit3-D2 were produced, purified
30  and characterized in a comparabie manner.



198 142 3973 2042 2.2 417 L2 Exanpl e 5: Description of the
Robol - Fc bi ot herapeutic protein inproved with 5 respect to its honpbgeneity
in the NNterm nal position This exanpl e describes the expression plasm d,
the production and the physicochem cal characterization of another Robol Fc
protein, a\o} g ?%%%Ec L3, which is different fromthe Robol-Fc

protein by Wid€d fhe absence of the first two res?@ﬁlggz%?@éo%wd Arg21.
10 The cDNA cloned into the pXL4904 pl é§md was nodified by PCRin order to
elimnate the Ser20 and Arg2l dons, use the next codon (Leu22) to
t he codi ng g’éﬂﬂelﬁcz:"b %"93{ Héaﬁeﬁﬁ%&é{ ‘gitﬂﬁ b(?ﬁ chn'feé’PF'&!W’ﬁ proteing: fopdhsoo4
expressi on $litaprateingend RENhESIRT divehheali® ®f fthedd methoddieEIGBNA sPeiypace used
to express %&{% reconbi nant protein corresponds to the sequence SEQ ID

NO. 23. 15Th bol-Fc L3 protein was produced, purified and characterized
as described in exanple 1. The N-term nal anal ysis showed that this
purified proteira.wafinfigof theHopohFegaetere fsr.hephen r econbi nant protein
obtained is called Robol-Fc L3 and corresponds to the prot ei n sequence SEQ
I D NO 2 Ex l.e 6: Evalpuyation of the Lnteractio t he Robol - Fc L3
pr ot ei n%vm th TRE %gg%ﬁrr%{ﬂe Eﬁ'q Fg'nh\‘ 8? Q%R?E?klz%fﬁ [yt %&&&PB% 4 R of

i nt er act i onRalfotie pRatbin L -poeified dnds fomupitat @i N owhkh hb@hﬁtﬁmﬁH 210, t Werar ot ei n
(Slit2-D2) E tI SA a iaﬁ. WO 2011/ 128561 j;f’[rj'é' 11/ 050811 20 The hurran
Stit2-D2 proV¥ACHEEBIAA NEPThEPERIAT R RN RepNELsE \WRRCE
Scientific mmthcﬁu\mesmomtﬁ\mneaﬁgmatNa@lcﬂnrorra@ﬂﬂ.sm.om 1 pg/nm to
0.001 pg/nL) of the Robol-Fc L3 fusion protein was added and then detected

by neans of t he peroxidase- ¢opj ugat e oat unan G anti hody ( Si gns;
2t " eno1 70Tt oA e BB alo fog Meirotl ooty Bhiae bt it
t he TNVBOH2O0Robn1bRd L hpmidih ak elestribad inefie [BGHHFE3B)kuMaAL, NI &t BE ZDU8 SNBRIS Wer e
carried out vmt at 450 nm The results obtained are
reported in tfee{ﬁrheegdﬂggég\lﬁ%bl e 9: Affinity of the Robol-Fc L3 protein for
the Slit2 protein - Conparison with the Robol-Fc L1 protein EC50

Pr ot ei ns stTatiled: Affinity of Robo1-Fc for heparin

Robo1-Fc construct Detachment from the heparin column [NaCI}, mM
Robo1-Fc L1 448
Robo1-Fc Heparin-minus No binding

156 These results show that the Robo1-Fc¢ heparin-minus protein is not retained on this
column, and therefore that it no longer has any affinity for heparin. This protein is
therefore a heparin-negative mutant.

b. Evaluation of the interaction of the Robo1-Fc protein variants with the D2
domain of the human Slit2 protein

20  This example describes the interaction of the two variants called Robo1-F¢ L1 and
Robo1-Fc L2 with their natural figand (in these experiments, the D2 domain of
human Slit2) by ELISA assay.

The human Slit2-D2 protein was bound to Immulon-4 enzyme-linked plates (VWR



CvV (%9 (pg/m) Robol-Fc L1 0.13 3.3 Robol-Fc L3 0.17 4.4 These results
show that the affinities of the two variants Robol-Fc L1 and Robol- Fc L3
for the Slit2-D2 protein are conparable. Exanple 7: Evaluation of the
activity of the Robo-Fc protein on neovascul arization 15a. In vitro

endot hel i al ywgebh1# kbrobl ast cocul ture nodel: speci gLI_?F i Vi f the
Robol-Fc L1 mFecuﬁ%b5$p1e in vitro angi qqenesi s nodel E r é@ﬂﬂ@bgﬁ?a
rearrangenent of human vein endothelial cells on a nonol ayer of hunan
dermal fi br abkagcs indBF kekh¥sbdrde N LrOb, I on arg seeded i nt
24-wel | plates (Becton D c%‘? r?tsréc}n)mgit 'ﬁo&g%%ﬁt{:éte'kﬁsfg) N (ﬁ?{"z g“?"'ﬂp %f
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and the wells are stinulated accor i ment.
After 2 dayRrotaimén patticganwigh thex@tdemaih).et hanol and | abel led with an
anti-CD31 anti body specific for HUVECs, followed by an anti-al kaline
phosphat ase anti o j i | Lh-an al.kal.ing phosphat ase
substrate (D11) .QA@gafgﬁﬁr??fgﬁeP@nﬁb%ﬁﬁﬁ ﬁ%ﬂ %ggﬁ é’quCaB'é‘ﬁ?“r'%d‘"{m &'ﬁ '?"Hggn
anti - CO®1 ant i body veraniaefrthe $livfamilpynanesin Slitd fand @ite acqui si ti ons nmade under
a mcroscope (x4 objective) and the | ength of the pseudotubules is anal ysed
usi ng i mgeTReANShR : (:Bi ' A tware). (Fi.gure 6).
- 10In this in vi txr o?aﬁggﬁgﬂ'm&@%@3@%5‘%‘%@?%?@%@@%‘ \g*ﬂgﬂp an

i nhi bi t ory BE1iR3 Slt2ds2 ankSktagDravarientsdfy Eli8A@esay. es formed by the HUVEGs.
This inhibition anbunts to 82% and it is statistically significant conpared
with the effigeb2ofhin 80y Hdbad8i Rashdurd g o), el 6. inegat i ve
control). | b. Ex vi%ﬂgwoaﬁggﬂgoﬁﬁséd%ﬁg@o@éwh %&&Fﬁ?-ﬁl@( ctivity
of the Roboti@ies (VIR Sgigniificune Swedsebpesl N9o A tomsingretiar rangs (oral Upg/ed i n a
mouse aglt i) §.000ueRIlr 1R Reb URR| v 0 eaned, and
cut into secti onspof _Onm (D.O)!.)?’/_,'IEﬁ(raﬂs?lemrg;ffj‘?ll srbgﬁje%rgmagggg&%lgntﬁ?rgtd%Lequdagen in
t he presencéing themgroxdasesoniyioaied gsfat anit-hmRobo 19G @ntidodyo(Siomd; ecRtAM e,

Crat i am . ) S O ,
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thus ni m ckKimMgrenim:viet (6640 andhihe oreastiremsoteewerd samigfitaut vdthdayslatea

uanti fi catg i j S . | . | mage
Toaqui Si 1| orcoaeioat A0 AR (hd e S R b LR Ry Blad A e
| engt h 8 t1he I9ebakise JHitd-binding sipargs evnluaieth getandioe taaabyssniration ravmyee
(Bi ocom Vi stehradd dgrmiitd 08P dy ERSAURay Under the same conditions described

above. The results are reported in table 3 below.

Table 3: Affinity of Robo1-Fc¢ for the human variants of the Slit protein

Slit protein (ligand) Robo1-Fc protein EC50 (ug/mL) | CV (%)
Slit2-D2 Robo1-Fc L1 1.32 E-01 3.3
Slit1-D2 Robo1-Fc L1 7.88_ E-02 3.9
Slit3-D2 Robo1-Fc L1 2.60 E-01 12
Slit2-D2 Robo1-F¢ Slit2-minus 1.78 E+01 18




Under these experinmental conditions, Robol-Fc L1 (500 pg/m) shows a strong
inhibitory activity on the formation of the tubules forned, in conparison
with the Robol-Fc Slit2-mnus nol ecul e used as a negative control. These
results suggest that Robol-Fc L1 is capable of inhibiting the formation of
30neovessel s wi thout inhibiting endothelial cell proliferation. This

anti - angi og&Ri 2014642856ty 1inked to a vessel maturati oRCHERREM 1/0608H | ed
"non- productive angi ogenesis". WD 20115128561PCT/ FR2011/ 050811 22 Exanpl e
8: Evaluation of the Robol-Fc LI protein in a lung tunour nodel in mce The
Robol- Fc L1TMesPgesylis siey BphthipaRercl-hc profseintasacts spegitpadumélbrinedhitager in
C57/ Bl 6 M GRoteRd-of MY fahf ,Ismg IR ST B8 lpattiRuRF ARk el 54GRAKEN the murine
| ung tunour nodel, 8-Wee}2-ol female C57/BI6 mce were anaesthetized. The
area at the level of the |eft scapula of the nouse was shaved and

di si nf ect edn 28diiognhe frobel &6 Stcmirvgralst leRgerdasAlinty farengen jagdiy be

i nj ect ed arigutgefores nbpRiMibga® dutaafg carci noma tunmour line 10 (ATCC,
CRL-1642). The cells were mxed with Matrigel(r) in a ratio of 1 vol of
Matrigel to 4 vol of cells. The cell concentration was 62 500 cells/m. The
cel I's were injectef diHelPn Hetheunipragiion ¢'dpe RALOIFT PRI Wihube, MEReE t hen
the wound was sut ugg@.préikiner 23 days, the mice were euthanized. The ribcage
was opened up, and the left lung and the nedi astinal |ynph nodes were
renmoved. The .tunmour, present on the 15 |eft | ung_was neasured usjng an .
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to the for e prdikRSH2-DIBEEDBIN asdaynal | ynph nodes are wei ghed. The
results are expressed as nmean val ue standard deviation fromthe nmean. The

statistical_anal ysis S carr.i out b ans of a paranetri¢ Student's
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uf fer ) g). C. Results . vol une o e tunours
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WO
2011/ 128561 g "ERYEOES ferested inaie 48F18%e in the animals treated with
t he Robol-Fc protein is 46% This difference is statistically significant
(p<0.05). Trevligreaaffimty ghRolsd1-Fhe1 reedhasiuHinabiitt yprgbinnodes (netastatic | ynph
nodes) obtained in the group treated with the Robol-Fc protein is 12.50

1.26 ng. The pean—wel-ght—of—the—rediastingl yrph-5-naodes—obtained in the
control group|is 30. 6§ie'“/.5f6’§ﬁ%. The re(ﬁ.ﬁq(ﬂh]ﬁw wel Sﬁ’t(/ﬁf t he nedi asti nal
| ynph nodes fpr the group treated witth the Robol-Fc protein is 59% at the
limt of sign|jficancen{$i#BD27). WO 2011/228%360PCT/ FR20MgL/ 050811 24 d ai s

These results show that the Robo1-Fc protein interacts specifically with the murine
Slit2 protein

20 e. Affinity of Robo1-Fc for the Slit protein measured by SPR

This example describes the determination of the affinity constant of the Robo1-F¢ |1
fusion protein with the human Siit2 protein (in this experiment, Slit2-D2) by SPR-
(Surface Plasmon Resonance; BlAcore 2000). The interaction between the Robo1-
Fc protein and the human Slit2 protein was analysed after having bound the Robo1-
25 Fc fusion protein to a CM5 chip. The kinetic measurements were carried out



1. Robo-Fc reconbi nant protein conprising the extracellular domain of the
Robol protein or a part of this domain, a |linker and an i nmunogl obufin Fc
5domai n, in which said extracellular domain cones fromisoformb of the
Robol protein. 2. Protein according to Claim1, in which the extracellular
domai n of kses the 1gl and 1g2 i munogl obuk} }

3. Protei n@%ﬁ?‘%%ﬁ Caim2, in whigh the extrace'lb ﬁlfﬁ@ﬁ??}f@éﬁ)?ﬂof Robol
10has at |east 80% identity with the sequence SEQ ID NO. 2. 4. Protein
according t i 0g: i i | &k .GarBejp, comes from
human imn%éﬁ@&?ﬁ F%ﬁé&o&%ﬁ@?ﬁoétﬁgiaﬁi %cégg?%?ﬁnéwtalo%%ch?ﬁn EESI%‘QW\?&??% the Fc
domai n contains _at | east one point nutation ainmed at increasing the
stability dfabia: pifipiherensiang obRobe-Fedd| with Rumen Flithe2 by SRR fteadyrwateor
activity Ofaﬁai}%is'fc domai n and/or at increasing the honogeneity during its
production. 6. Protein according to Cdaim5, in which the Fc domain

conpri ses the.S241P and 1248F mitations and in which the lysine located in
the C-termnal positR/eteins absent. 26z ("M otei h according to one of O ains
2to 4, in whjch the am no acids Ser20 and Arg2l have been deleted so as to
increase the NoMOORAGI{H; OPT T Ng|[ T TS prguction 8. Protein according
to one of Cans 1to 4, of which the sequence|has at |east 80% identity
with the sequence SEQID NO 4 |SFQID NO 6 or|25SEQ ID NO. 24. 9. Nucleic
aci d nol ech seedompiigdowsichfcopsistsgn sleserminiag theeaffinigd constant dieheeen the 8. WO
2011/ 12§56JFPéS%FFFé?QﬂMs%%&étr?éndhithhrg%n%l SB SrdtbinNia oAbk bid? M3 O

having at | east 80%.identity wt )l ecul’es having the sequence”SEQ I D
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reconbi nantg pt hi ' t : ' e

medi cament .0%3.9&%?@?gfﬁ%;%?ﬁggle&acéﬁ@g}a&f %@Iﬁgﬁ%‘éﬁ‘ ﬁrﬁaq) 'laio?ﬁr?ﬂi' Hs‘éégt :raégt% R@nt of

di seases i risiigl B8 Scaieharemethsr adserddig to aamdde) with two cnomxgaubsieat] binding

13. Protein;ker use according to Claim1l for treating cancer.

14. Protein for use according to either of Clains 12 and 13, which does not
10i nhi bit endothelial cell proliferation. 15. Protein for use according to
O ai m 19 1 ciable EcATRly saRsiEnEaHEero Torc Wilh jumen S8y SRR arcotios fo fher Use
accordi ng tiQoHMas@EccRAlokki t 0 15, this protein deriving fromisoformb
of the Robol protein. 1517. Protein for use according to Claim16, this
protein being-as-defined in Clajns 2 ta 8§ __18 Pharnmaceutical conposition
conpri sing a RoboRROIEebhbi napt pr MfeilMhs defjned in Cains 1 to 8 and
at | east one Eexci pient. 19.| Use of a Robol-Fc nol ecule according to the
invention as g d QgRR#hity skPT 00l fOr @ELga i ng the overexpression of a

mol ecul e of the SIit famly in p patient.

Low-affinity site Kpz: 160

f.  Affinity of Robo1-Fc for Slit measured by FACS

This example describes the affinity of the Robo1-F¢ protein on HEK293 mammalian
15 cells expressing Slit2.

The HEK293 cells described and used as in example 1 were transfected either with
a ballast plasmid, having no cDNA that encodes in the mammalian cell, or the
pXL4911 plasmid encoding the Siit2-D2 protein, or the pXL4912 plasmid encoding
the Slit2-D1D2 protein, or pXL5033 encoding the Slit2-N protein described in
20 example 2. The cells were distributed into 96-well plates 48 hours post-transfection,
and the Robo1-Fc¢ protein was added in a concentration range of from 0.01 to 3 mg/L
for 30 min at 4°C. The Robo1-Fc protein is either the Robo1-Fc L1 biotherapeutic
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whereas the Robo1-Fc heparin-minus mutant does not bind. Robo1-Fc therefore
binds partly to the HEK293 cells via heparin binding at the low Robo1-Fc

concentrations of 0.3 to 0.03 mg/L.

Figure 4 describes the binding of the HEK293 cells to the Robo1-F¢ protein, via the

fluorescence measured by FACS when Sliti2-N

is expressed by transient

transfection. Only the Robo1-Fc protein binds to the HEK293 cells expressing Slit2-

N. The Robo1-Fc¢ Siit2-minus and Robo1-Fc heparin-minus mutants do not bind (or

virtually not) in the Robo1-Fc concentration range of 3.0 to 0.3 mg/L, compared with

the biotherapeutic Robo1-Fc¢ L1 protein.

Table 7 describes the affinity constants measured by FACS for the Robo1-Fc protein
when the Slit2-N, Slit2-D1D2 or Slit2-D2 proteins are expressed in the HEK293 line.

Table 7: Affinity of Robo1-Fc for the Slit2 protein on cells by FACS

. Protein expressed
Ligand Robo1t-Fe transiently in HEK293 Ko (nM)
Slit2-N 1.2
Robo1-Fc L1 Slit2-bD1D2 0.98
Slit2-D2 Very weak binding
Siit2-N 43
Robo1-Fc Heparin-minus
Slit2-D1D2 41
Robo1-Fc¢ Slit2-minus Slit2-N No binding
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proteins

This example describes the pharmacokinetic profile and the plasma concentration
10 of the Robo1-Fc¢ protein injected once in mice intravenously (iv).

Three Balb/C mice (for each time) were injected, via the caudal vein, with each of
the Robo1-F<_: proteins at 2.5 mg/mL in a proportion of 100 pl/10 g (= 25 mg/kg). At
the predetermined times (0.5, 1, 6, 24, 48 and 72 h after administration), the mice
were anaesthetized, and blood was sampled and coliected in a tube containing

1% 10 uL of citrate (CPD-A, C-4431 Sigma) and 2 yL of protease inhibitors (Complete
Protease Inhibitor Mix, Roche Molecular Biochemical). The tubes were centrifuged
and the plasma samples were coilected and frozen at -20°C,

The wells of 96-well plates were coated with the Sit2 protein (Slit2-D2), and the
plasma sampies, diluted to 1/5000 and 1/20 000, were brought into contact for one

20  hour at 37°C. The peroxidase-conjugated anti-human Fe¢ antibody (ref. 31413,
Pierce) was subsequently incubated and then visualized with TMB-H,O, (ref
UP664780, Interchim) and the absorbance was read at 450 nm. A calibration range
was prepared with each purified Robo1-Fc protein.

The plasma concentrations of the Roboi-Fc L1 and Robo1-Fc L2 proteins are
25 represented in Figure 5. The pharmacokinetic parameters are described in the
following table 8 and show that the protein is stable after injection in mice.
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Robo1-Fc
L2 198 142 3973 2042 2.2 417

Example 5: Description of the Robo1-Fc biotherapeutic protein improved with
5 respect to its homogeneity in the N-terminal position

This example describes' the expression plasmid, the production and the
physicochemical characterization of another Robo1-Fc protein, called Robo1-Fc L3,
which is different from the Robo1-Fc L1 protein by virtue of the absence of the first
two residues Ser20 and Arg21.

10 The cDNA cloned into the pXL4904 plasmid was modified by PCR in order to
eliminate the Ser20 and Arg21 codons, and to fuse the next codon (Leu22) to the
coding sequence of the peptide signal of interleukin 2. The pXL5004 expression
plasmid was then generated, see Figure 1. The cDNA sequence used to express this
recombinant protein corresponds to the sequence SEQ ID NO.23.

15 The Robo1-Fc L3 protein was produced, purified and characterized as described in
example 1. The N-terminal analysis showed that this purified protein was perfectly
homogeneous. The recombinant protein obtained is called Robo1-Fc L3 and
corresponds to the protein sequence SEQ ID NO.24.

Example 6: Evaluation of the interaction of the Robo1-Fc L3 protein with the
20  human Slit2 protein

This example describes the interaction of the Robo1-Fc L3 fusion protein with the
human Slit2 protein (Slit2-D2) by ELISA assay.
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_ EC50
Proteins studied CV (%)
(hg/mi)
Robo1-Fc L1 0.13 3.3
Robo1-Fc L3 0.17 4.4
10
These results show that the affinities of the two variants Robo1-Fc L1 and Robo1-
Fc L3 for the Slit2-D2 protein are comparable.
Example 7: Evaluation of the activity of the Robo-Fc protein on
neovascularization
15 a. In vitro endothefial cell and fibroblast coculture model: specific activity of

the Robo1-Fc L1 molecule

The in vitro angiogenesis model corresponds to a rearrangement of human vein
endothelial cells on a monolayer of human dermal fibroblasts. Briefly, the fibrobiasts
(Lonza) are seeded into 24-well plates (Becton Dickinson) at 40 000 cells/well in
20 1 ml of medium. After 3 days of proliferation (D3), human vein endothelial cells
(HUVEC-Lonza) are seeded onto the fibroblast cell monolayer at 10 000 celis/well
in 500 pl of EGM® medium (endothelial basal medium, Lonza) + 2% FCS (foetal calf
serum — Lonza) + 10 pg/ml hEGF (recombinant human epidermal growth factor —
Lonza). The celis are stimulated with 30 ng/mL of VEGF (R&D Systems), with the
25 Robo1-Fc L1 molecule or with a Robo1-Fc¢ Slit2-minus negative control at the
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10  In this in vifro angiogenesis assay, Robo1-Fc L1 (500 ug/mi) shows an inhibitory

activity on the formation of the tubules formed by the HUVECs. This inhibition
amounts to 82% and it is statistically significant compared with the effect obtained
with the Robo1-Fc Slit2-minus molecuie (negative control).

b. Ex vivo mouse aortic ring model: specific activity of the Robo1-Fc L1

15  molecule

The Robo1-F¢c L1 molecuel was evaluated in @ mouse aortic ring model. Briefly,
mouse aortas are removed and cleaned, and cut into sections of 1 mm (D0). These
rings are embedded in rat collagen in the presence of VEGF at 10 ng/ml, of the
Robo1-Fc L1 molecule at the concentration of 500 pg/mi or of a Robo1-Fc Slit2-

20  minus negative control at the concentration of 500 pg/mi. Tubules will form from the

ring, thus mimicking in vifro, the formation of neovessels. After 6 days, a
quantification of the labelled tubules is carried out by means of image acquisitions
made under a microscope (x3 objective) (Figure 7A) and the length of the

pseudotubules is analysed using image analysis software (Biocom Visiolab

25  software 2000) (Figure 7).

Under these experimental conditions, Robo1-Fc L1 (500 ug/ml) shows a strong
inhibitory activity on the formation of the tubules formed, in comparison with the

Robo1-Fc Siit2-minus molecule used as a negative control.

These results suggest that Robo1-Fc L1 is capable of inhibiting the formation of

30 neovessels without inhibiting endothelial cell proliferation. This anti-angiogenic

activity linked to a vessel maturation defect is called “non-productive angiogenesis”.
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in order to establish the murine lung tumour model, 8-week-oid female C57/BI6

mice were anaesthetized. The area at the level of the left scapula of the mouse was

shaved and disinfected. A 1 cm incision was made above the scapula.

The cells to be injected are derived from a Lewis lung carcinoma tumour line
10  (ATCC, CRL-1642). The cells were mixed with Matrigel® in a ratio of 1 vol of
Matrigel to 4 vol of cells. The cell concentration was 62 500 cells/ml. The cells were
injected into the lung at a rate of 20 p! per mouse, and then the wound was sutured.

After 23 days, the mice were euthanized. The ribcage was opened up, and the left
lung and theﬁ mediastinal tymph nodes were removed. The tumour present on the

15  left lung was measured using an electronic calliper rule in order to determine the
tumour volume according o the formula: 12xLx0.52. The mediastinal lymph nodes
are weighed. The resuits are expressed as mean value t standard deviation from
the mean. The statistical analysis was carried out by means of a parametric
Student’s test.

20 b. Treatment of the mice bearing a lung tumour with the Robo1-Fc

recombinant protein

The treatment using the Robo1-Fc protein was carried out as follows: a preparation

containing the Robo1-Fc protein was injected at the dose of 25 mg/kg/day,

infravenously, on D10, D14, D17 and D21 post-injection of the tumour cells. The
25  control group was injected with PBS buifer (10 ml/kg).

¢. Results

On D23, the mean volume of the tumours obtained in the group treated with the
Robo1-Fc recombinant protein was 21.45+ 2.16 mm®; the mean volume of the
tumours obtained in the control group was 39.93 + 8.41 mm®. The reduction in
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at the limit of significance (p=0.07).
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Robo1 protein.

2. Protein according to Claim 1, in which the extracellular domain of Robo1
comprises the Ig1 and Ig2 immunoglobulin domains.

3. Protein according to Claim 2, in which the extracellular domain of Robo1
has at least 80% identity with the sequence SEQ ID NO.2.

4. Protein according to one of the preceding claims, in which the Fc domain

comes from human immunoglobulin G4.

5. Protein according to Claim 4, in which the Fc domain contains at least one
point mutation aimed at increasing the stability of the protein and/or at
eliminating the residual effector activity of the Fc domain and/or at
increasing the homogeneity during its production.

6. Protein according to Claim 5, in which the Fc domain comprises the
S241P and L248E mutations and in which the lysine located in the

C-terminal position is absent,

7. Protein according to one of Claims 2 to 4, in which the amino acids Ser20
and Arg21 have been delefed so as to increase the homogeneity during its
production.

8. Protein according to one of Claims 1 to 4, of which the sequence has at
ieast 80% identity with the sequence SEQ ID NO. 4, SEQ ID NO.6 or
SEQ D NO. 24.

9. Nucleic acid molecuie encoding one of the proteins as defined in Claims 1
to 8.

10. Nucieic acid molecuie corresponding to the sequence SEQ ID NO.1, SEQ
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Leu 210215 tcc gag tcc aag tac ggc cct cct tgc cct ccc tge cct Ser Au Ser
Lys Tyr Gy Pro Pro cys Pro Pro Cys Pro 225 230 235 ttc gag ggc gga cct agc
gtg ttc cthPhe Gu Ay Ay Pro Ser Val Phe Leu 245 ttc cct cct _aag Phe Pro
Pro Lys 250V0x162§568% g atc tcc cgg acc cct gag gt g RedRgB1yPe0&Hr Leu
Met Ile Ser Arg Thr Pro Gu Val Thr Q/§5Val 260265 gtg tcc cag gag gac cct
gag gtc cag ttc aac t tac Val Ser Gn Gu Asp Pro Gu Val G n Phe Asn Trp
Tyr 090181 0580180HI FREGHPING 0T SrQ HRNG A0 ayinadt Isams SR 4EM g gag ot o

cac aac gcc aag awkn fRMSIESUIEDEREROhE 38qGaHtelSm ARNDLY Srad IND d/al H s Asn
Ala Lys Thr Lys Pro G n_Phe Asn 290295300 tcc acc tac cgg gtg

Arg Gu Qu
gtg tct gtg ctg a\%%deé‘Q-@d)rcsg@ EOgte t gg960 Ser Thr Tyr Arg val Val Ser
Val Leu Thr Val Leu H's Gn Asp Trp 305310315320 ctg aac ggc aaa gaa tac

aag tgt aag gtci1t RébeAFc ARBNBIRNEHIBHE 8IIPEnd llorsset CRiibhsLayie 8Gde ug¥r Lys Cys
Lys Val Ser Asn Lys Gy, Leu Pro 325330335 tcc tcc atc gag aaa acc atc tcc

aag gccaag ggc c&%y? MdicggEnhag1056 ser Ser Ile Gu Lys Thr Ile Ser Lys Ala
Lys Gy Gn Pro Arg G u 340345350 cct cag gtg tac acc ctg cct cct agc cag
gaa gag atg acci2arbtéinéck1e4 abedrdiah o Yadim Tirin THY trdmehtrdd dlBedsdsan whidh G u G u

Met Thr Lys ASn 355360365 cag.gtg tcc ctg acc tgt ctg gtg aag ggc ttc tac
cct tcc gac atcl188r 'H%ea%@%”%gds?}‘ﬁre%gﬁsﬁ?@u Val Lys Gy Phe Tyr Pro Ser

Asp Il e 370375380
13. Protein for use according to Claim 11 for treating cancer.

14. Protein for use according to either of Claims 12 and 13, which does not
10 inhibit endothelial cell proliferation.

15. Protein for use according to Claim 13 for treating lung cancer or lung

metastases.

16. Protein for use according to one of Claims 11 to 15, this protein deriving

from isoform b of the Robo1 protein.

15 17. Protein for use according fo Claim 16, this protein being as defined in
Claims 2 to 8.

18. Pharmaceutical composition comprising a Robo1-Fc recombinant protein
as defined in Claims 1 to 8 and at least one excipient.

19. Use of a Robo1-Fc molecule according to the invention as a diagnostic
20 ool for detecting the overexpression of a molecule of the Slit family in a

patient.



gcc gtg gag tgg gag tcc aac ggc cag cct gag aac aac tac aag accl200 Al a Val
GQu Trp Au Ser Asn Ay Gn Pro Au Asn Asn Tyr Lys Thr 385390395400 acc
cct cct gtg ctg gac tcc gac ggc tcc ttc ttc ctg tac tcc aggl248 Thr Pro Pro
Val Leu Asp S Ser Phe Phe Leu Tyr Ser Arg 405410415 ctg acc gtg
gac aag tcc cgg tg%(’?%é? géQ@éé ﬁé’ %}éﬁ—f 'fe’tQEE”ﬂQ‘&&%BtEéu Thr Val Asp Lys
Ser Arg Trp Gn Qu Ay A3 cys 420425430 tcc gtg atg cac gag
gcc clifcabANEI-SENTI®RC acc cag aag tcc ctgl344 Ser Val Met Hs Gu Ala Leu

Hi s Ai His Tyr Thfr Gn Lys Ser lLeu 4 54404%5 tcc ct tct ctg ggc tgal3e62
Ser [ Eoﬁegua%u Nl pEéi%i'i' BN 35§ Sthesgof, f§>t'"|3R’f‘ 13> Honp sapi ens
<400> 6 Met Ile"Ala Gu Pro Ala His Phe Tyr Leu Phe Ay Leu Ile Cys Leu
1510%%3@ysFEHI09a16 8T Arg Leu Arg G n G u Asp Phe Pro Pro Arg Il e Val
2025326635 Zja/s Pro Ser Asp Leu Ile Val Ser Lys Gy GQu Pro Ala Thr Leu
35404 s Lys Ala GQu @y Arg Pro Thr Pro Thr Ile GQu Trp Tyr Lys
5055607dageatent®PL3EPHBQ18c825 FR2009116 ForeignFiling seq.txt Ay Ay Qu
Arg Val Qu Thr Asp Lys Asp Asp Pro Arg ser His Arg 65707580 Met Leu Leu
Pro $63%Q f Ser Leu Phe Phe Leu Arg Ile val Hs Gy 859095

<212> DNA
<213> Homo sapiens

<220>
<221> (DS
<222> (1)..(660)

<400> 1

atg att gcg gag ccc gct cac ttt tac ctg trt g?a tta ata tgt ctc 48
Met Ile Ala Glu Ero Ala His Phe Tyr igu Phe Gly Leu Ile Cys Leu

1 15

tgt tca g?c tcc cgt ctt cgt cag gaa gat ttt cca cct cgc att gtt 96
Cys ser Gly ggr Arg Leu Arg GlIn ggu Asp Phe Pro Pro ggg Ite val

gaa cac cct tca gac ctg att gtc tca aaa g?a gaa cct gca act ttg 144
Glu His Pro Ser Asp Leu Ile val Ser Lys Gly Glu Pro Ala Thr Leu
35 40 45

aac tgc aaa gct gaa g?c €gC CCC aca ccc act art gaa tgg tac aaa 192
Asn §5s Lys Ala Glu Gty Arg Pro Thr Pro Thr Ige Glu Trp Tyr Lys
55 6

g?g g?a gag aga gtg gag aca gac aaa gat gac c¢ct cgc tca cac cga 240
Gly Gly Glu Arg val Glu Thr Asp Lys Asp ?gp Pro Arg Ser His Arg
70 80

atg ttg ctg ccg agt gga tct tta ttt ttc tta cgt ata gta cat g?a 288
Met Leu Leu Pro ggr Gly Ser Leu Phe gge Leu Arg Ile val His Gly
95

Ccgg aaa agt aga cct gat gaa g?a gtc tat gtc tgt gta gca agg aat 336
Arg Lys Ser QSE Pro Asp Glu G V81 Tyr val cys val ?18 Arg Asn
105

tac ctt g?a gag gct gtg agc cac aat gca tcg ctg gaa gta gcc ata 384
Tyr Leu glg Glu Ala val ser ?;3 Asn Ala Ser Leu g;g val Ala Ile

Ctt €gg gat gac ttc aga caa aac cct tcg gat gtc atg gtt gca gta 432
Leu Agg Asp Asp Phe Arg g;g Asn Pro Ser Asp val Met val Ala val
1 : 140

gga gag cct gca gta atg gaa tgc caa cct cca cga g?c cat cct gag 480
Gly Glu Pro Ala val Met Glu Cys GIn Pro Pro Arg Gly His Pro Glu
145 150 155 160

ccc acc att tca tgg aag aaa gat ggc tct cca ctg gat gat aaa gat 528

Pro Thr Ile Ser Trp Lys Lys Asp Gly Ser Pro Leu Asp Asp Lys Asp
165 170 175
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Arg Lys ser Arg Pro Asp Gu Gy Val Tyr Val Cys val Ala Arg Asn 100105110
Tyr Leu Ay GQu Ala val Ser H's Asn Ala Ser Leu Qu Val Ala Ile 115120125
Leu Arg Asp Asp Phe Arg A n Asn Pro Ser Asp Val Met Val Ala val 130135140
Gy GQu Pro Ala Val Met Gu Cys Gn Pro Pro Arg Gy His Pro GQu :
145150155160 Pro T90187958GESC8TFFR2Y @911_ sFoﬂ@ngM@eﬁeﬁrbﬂLeu ASE Asp Lys
%g %@1%@ ﬁ’ﬂ ﬁﬁgfﬁal g? ali}a(g & 1 Lﬁ& |l e >TRr Tyr Thr
Arg 01851 ,&sp 2y y \7a Thr Asn net val
Gy 195200205 u Arg Gu Ser Glu VaI AIa Gu Leu Thr Val Leu Gy Ay dy

Ay 24020520F 9 34 LRagetat ader @2 ® Cys Ao Ala Pro
A u 2¥558H Igﬁrlé fsuTy fé;é;tw%%@g’ gﬂ; eEe‘(f‘ Pﬁmiy Pro Pro Lys Pro
Lys Asp 245 0255 Thr Leu rret Ile Ser Arg Thr ro Au Val Thr Cys val val
Val Asp 60&aH3d0 gdal gisencSgagGuy Aspgeott@d u val A n Phe Asn 6Bop Tyr val
Asp Glly Args6B0ses Gial vVad Waﬂuw@ ﬁ&mw’l s Thr Lys Pro Arg Gu du Gn
Phe Asn 80295300 ser Th 5I'yr Arg Val VaI er Val Leu Thr Val Leu Hs Gn
Asp Trp 305310315320 Leu Asn Ay Lys Qu Tyr Lys Cys Lys Val Ser Asn Lys

Ay kewPr@ 325330335 Page 9

09018 028825 FR2009116 Forei gnFiling seq.txt Ser Ser Ile Gu Lys Thr

I1e yﬁon{ﬂ @aﬁ%ﬁsg y Gn Pro Arg A u 340345350

<400> 2

Met Ile Ala Glu Pro Ala His Phe Tyr Leu Phe Gly Leu Ile Cys Leu
1 5 10 15

Cys Ser Gly Ser Arg Leu Arg Gln Glu Asp Phe Pro Pro Arg Ile val
20 25 30

Glu His Pro Ser Asp Leu Ile val Ser Lys Gly Glu Pro Ala Thr Leu
35 40 45

Asn Cﬁs Lys Ala Glu Gly %Eg Pro Thr Pre Thr g%e Glu Trp Tyr Lys
5

Gly Gly Glu Arg val Glu Thr Asp Lys Asp Asp Pro Arg Ser His Arg
65 70 75 80

Met Leu Leu Pro ger Gly Ser Leu Phe gge Leu Arg Ite val gés Gly
5

Arg Lys Ser Arg Pro Asp Glu Gly val Tyr val Cys val Ala Arg Asn
100 105 110

Tyr Leu Gly Glu Ala val Ser His Asn Ala Ser Leu Glu val Ala Ile
115 120 125

Leu Arg Asp Asp Phe Arg Glin Asn Pro Ser Asp val Met val Ala val
130 135 140

Gly Glu Pro Ala val Met Glu Cys Gln Pro Pro Arg Gly His Pro Glu
145 150 155 160

Pro Thr Ile Ser Trp Lys Lys Asp Gly Ser Pro Leu Asp Asp Lys Asp
165 170 175

Glu Arg Xle Thr Ile Arg Gly Gly Lys Leu Met Ile Thr Tyr Thr Arg
180 185 190
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Pro Gn val Tyr Thr Leu Pro Pro Ser Gn Qu GQu Mt Thr Lys Asn 355360365
Gn Val Ser Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp Ile 370375380
Ala Val Qu Trp Au Ser Asn Ay Gn Pro Qu Asn Asn Tyr Lys Thr
385390395400 Thr Pro Pro Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser
Arg 405410415 Leu O9918%&H80 2byER28091 W gofeign& NinGl seqGeyt Asn Val Phe Ser
Cys 4264%%'4%%" adi Gl Lmﬂaﬁyag]G:Xf Xph qlyuTh 3 @é"h’tl—h’@ $)¥ Thr Gn Lys Ser
Leu 4354404 Ser Leu Ser Gy 450 <210> 11> 1365 <212> DNA <213>
Honb sapi ens <220> <221> CDS <222> (1)..(1365) <400> 7 atg att gcg gag ccc
gct &du Ang Gtasectqut val %%a GluaLed ght gzta1cltell48 Met Ile Ala Qu Pro Ala Hi s
Phe Tyr ¥y pPhe Gy Leu l & Cys Leu 15101%% gt tca ggc tcc cgt ctt cgt cag
gaa gat ttt cca cct cgc att gtt96 Cys Ser Gy Ser Arg Leu Arg Gn G u Asp
Phe RemO:Pr@ Arg Ile Val 202530 gaa cac cct tca gac cag att gtc tca aaa gga
gaa $1>gcé3@%t ttgl44 Gu H's Pro Ser Asp Gn Ille Val Ser Lys Gy Gu Pro

Al a f (§%g§§y@ac tgc aaa gct gaa ggc cgc ccc aca ccc act att gaa tgg
tac aaalo?2 35 s Lys Ala GQu @y Arg Pro Thr Pro Thr Ile GQu Trp Tyr Lys
505560 ggg gga gag aga gtg gag aca gac aaa gat gac cct cgc tca cac cga240
Gy g% ;GI CDéArg Val G u Thr Asp Lys Asp Asp Pro Arg Ser H's Arg

<222> (1)..(1365)

<400> 3
atg att gcg gag ccc get cac ttt tac ctg ttt g?a tta ata tgt ctc 48
TEt Ile Ala Glu Ero Ala His Phe Tyr igu Phe Gly Leu Ile Cys Leu

15

tgt tca g?c tcc cgt ctt cgt cag gaa gat ttt cca cct cgc att gtt 96
Cys ser G y‘ggr Arg Leu Arg Gin g;u Asp Phe Pro Pro Arg Ile val
30

gaa cac cct tca gac ctg att gtc tca aaa g?a gaa cct gca act tig 144
Glu His ggo Ser Asp Leu Ile Xg1 Ser Lys Gly Glu Pro Ala Thr Leu
45

aac tgc aaa gct gaa g?c Cgc ccc aca ccc act att gaa tgg tac aaa 192
Asn g%s Lys Ala Glu Gly ggg Pro Thr Pro Thr Ile Glu Trp Tyr Lys
_ 60

g?g g?a gag aga gtg gag aca gac aaa gat gac cct cgc tca cac cga 240
S Gly Glu Arg va ?gu Thr Asp Lys Asp Asp Pro Arg Ser His Arg
75 80

atg ttg ctg ccg agt gga tct tta ttt ttc tta cgt ata gta cat g?a 288
Met Leu Leu Pro ggr Gly ser Leu Phe Pge Leu Arg Ile val His G
9 95

€gg aaa agt aga cct gat gaa g?a gtc tat gtc tgt gta gca agg aat 336
Arg Lys Sser ?58 Pro Asp Glu Gly val Tyr val Cys val Ala Arg Asn
105 110

tac ctt g?a gag gct gtg agc cac aat gca tcg ctg gaa gta gcc ata 384
Tyr Leu glg Glu Ala val ser 2;8 Ash Ala Ser Leu G;u val Ala Ile
125

Cctt cgg gat gac ttc aga caa aac cct tcg gat gtc atg gtt gca gta 432
Leu égg Asp Asp Phe Arg 2;2 Asn Pro Ser Asp val Met val Ala val
140

g?a gag cct gca gta atg gaa tgc caa cct cca cga g?c cat cct gag 480
Gly Glu Pro Ala val Met Glu Cys GIn Pro Pro Arg Gly His Pro Glu
145 150 155 160

cCcC acc att tca tgg aag aaa gat g?c tct cca ctg gat gat aaa gat 528
Pro Thr Ile Ser Ig? Lys Lys Asp Gly Ser Pro Leu Asp Asp Lys Asp
170 175

gaa aga ata act ata cga gga gga aag ctc atg atc act tac acc cgt 576
Glu Arg Ile Igg Ile Arg Gly Gly &§§ Leu Met Ile Thr Igg Thr Arg

aaa agt gac gct ggc aaa tat gtt tgt gtt ggt acc aat atg gtt ggg 624
' Page 3



65707580 atg ttg ctg ccg agt gga tct tta tat ttc tta cgt ata gta cat gga288
Met Leu Leu Pro Ser Gy Ser Leu Tyr Phe Leu Arg Ile Val Hs Ay 859095 Page
10 09018f958018c825 FR2009116 ForeignFiling_seq.txt cgg aaa agt aga cct

gat gaa gga gtc tat gtc tg Arg Lys Ser Arg Pro Asp Gu @y Val Tyr Val Cy
100105 t gta gca apEp18695¥0E8s828aFRAM0A11E FoAsiyntilingt 6¢y.€kt gga gag gct gtg
agc daé %E%l‘tAg #lacy th-YSW'b“"L‘éR% oy Vel (1K Bhrvakn St HilsGAsn Al a Ser Le
115120 g ga& %ta gcc at a384 499G u val Ala 11€%125 ctt cgg gat gac ttc aga

caa ape gb§ ho¥aGaadb€a Al gt cBFACHIA432td Qg Al L8P +hsP PhegArg Gn Asn
Pro %i?u pad G‘VaISewggmng %«ﬂa (%a:gl L%@hﬂﬁOng%'l%&g%GBto gea gta atg gaa tgc
caa cct cga ggc Gy @& Pro Ala Val m80 G u Cys G n Pro Pro Arg Gy 145

150 ti. 4 g g a at Pro,.Thr 1le ser
Tro e Tob SR s TSR PR T SR o SR A
aag @& atg atc act QR Arg Ile Thr 11285Arg Ay Ay Ly24teu net Ile Thr

180185 aaa agt gac_ gct g9c aaa t gtt_tgt gtt t acc aat Lys,Ser Asp Al a
ay 58 5 b ees e B L st e gafanc e Pro G
160 gat aaa gat 52824sp Lys Asp 175250 255

gac acc ctg atg atc tcc cgg acc cct gag gtg acc tgt gtg gtg gt 816
Asp Thr Leu ggg Ile ser Arg Thr Pro Glu val Thr Cys gag val va
265 : 7

gac gtg tcc cag gag gac cct gag gtc cag ttc aac tgg tac gt gaé 864
Asp va g;; GIn Glu Asp Pro Glu Val GIn Phe Asn ;gg Tyr val Asp
280

g?c gtg gag gtg cac aac gcc aag acc aag cct cgg gag gag cag ttc 912
Gly ggo Glu val His Asn 3;? Lys Thr Lys Pro Arg Glu Glu Gln Phe
300

aat tcc acc tac cgg gtg gtg tct gtg ctg acc gtg ctg cac cag gac 960
Asn Ser Thr Tyr Arg val val ser val Leu Thr val Leu His Gln Asp
305 310 315 320

tgg ctg aac g?c aaa gaa tac aag tgt aag gtc tcc aac aag g?c ctg 1008
Trp teu Asn Gly ggg Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
330 335

ccc tcc tcc atc gag aaa acc atc tcc aag gcc aag g?c cag cct agg 1056
Pro Ser Ser %18 Glu Lys Thr Tle ger Lys Ala Lys Gly §1n Pro Arg
45 50

gag cct cag gtg tac acc ctg cct cct agc cag gaa gag atg acc aag 1104
Glu Pro ggg val Tyr Thr Leu ;ES Pro Ser GlIn Glu Géu Met Thr Lys
365

aac cag gtg tcc ctg acc tgt ctg gtg aag g?c ttc tac cct tcec gac 1152
Asn g;B val Ser Leu Thr Cys Leu val Lys Gly ggg Tyr Pro Ser Asp
375

atc gcc gtg gag tgg gag tcc aac g?c cag cct gag aac aacC tac aag 1200
Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
385 390 395 400

acc acc cct cct gtg ctg gac tcc gac g?c tce tte tte c¢tg tac tcc 1248
Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
405 410 415

agg ctg acc gtg gac aag tcc cgg tgg cag gag ggc aac gitc ttt tce 1296
Arg Leu Thr Xgo Asp Lys Ser Arg TEp Gln Glu Gly Asn V§1 rhe Ser .
425 430

tgc tcc gtg atg cac gag gcc ctg cac aac cac tac acc cag aag tcc 1344
Cys ser ng Met His Glu Ala kgg His Asn His Tyr zhr GIn Lys Ser
45

ctg tcc ctg tct ctg g?c tga 1365
Leu SEB Leu Ser Leu Gly
45
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t ac
gaa
Al a

ggc
Pro

gtg

Leu P

gag
Thr
aac
Tyr
gag
Phe
gac9
3053
ctgl
3253
aggl
3403
aagl

acc cgt576 Tyr Thr Arg 190 atg gtt ggg624 Met Val Ay gaa cgt gag agt
gta gcc gag ctg act gtc tta gag aga cca tca672 Qu Arg Gu Ser Au Va
G u Leu Thr Val Leu Gu Arg Pro Ser 210215220 ttt gtg gag tcc aag tac
cct cct tgc cct ccc tge cct gecc cct 720 phe val Qu Ser Lys Tyr Ay Pro
s Pro Pro Cy90R8{R58038d326_ER2DAB0B36@40 gyeig ingcsegagxiggc gga cct agc
te g"'tt 5 tc cct cct aag cct aag768 Qu Phe Qu Ay Ay Pro Ser Val Phe
> j% Ri#o Lys Pro Lys 245250255 gac acc ctg atg atc tcc cgg acc cct
gbw3:acqot@tsagicpsgt g gt 9816 Asp Thr Leu Met Ile Ser Arg Thr Pro Qu Va
Cys Val val val 260265270 gac gtg tcc cag gag gac cct gag gtc cag ttc
88t aé gtg gac864 Asp val Ser din Gu Asp Pro Gu Val Gn Phe Asn Trp
vt ARPav 2280385, 006 OlihedRY 0L PRRCcRAC9GI38E A&F a@ag cct cgg gag
dag ttc912 dys Val du Val H sidsn Ala'Lys Thr 1ys Pro Arg Au GQu Gn
290295300 aat tcc acc tac cgg gtg gtg tct gtg ctg acc gtg ctg cac cag
r..Ly r I r L Thr I u Hs Gn Asp
P95 T,6% 55" g bl e T S AT et e PO TR AV oc aac mag 6gc
008 Trp Leu Asn Ay Lys Qu Tyr Lys Cys Lys Val Ser Asn Lys Ay Leu

30335 ccc tcc tcc atc1%a aaa acc gtc tcc aaaﬁgﬁf aag ggc cag cct
658 ProfKereSdrPite & %}SS%HN y G LY AR y5*E y G n Pro Arg
3
45350 gag cct cag gtg taC aCc ctg C cct agC Cag gaa gag atg acc

104 u Pro_.Gn Val Tyr Thr Leu Pro Pro Ser Gn GQu Qu net Thr Lys
Asn §55 Lys Ala Glu Gly égg Pro Thr Pro Thr %se Glu Trp Tyr Lys

Gly Gly Glu Arg val Glu Thr Asp Lys Asp Asp Pro Arg Ser His Arg
65 70 75 80

Met Leu Leu Pro Ser Gly Ser Leu Phe Phe Leu Arg Ile val His Gly
85 90 95

Arg Lys Ser Pro Asp Glu Gly val Tyr val Cys val Ala Arg Asnh

Arg
100 105 110

Tyr Leu Gly Glu Ala val Ser His Asn Ala Ser teu Glu val Ala Ile
115 120 125

Leu Arg Asp Asp Phe Arg Gln Asn Pro Ser Asp val Met val Ala val
130 135 140

Gly Glu Pro Ala val Met Glu Cys Gln Pro Pro Arg Gly His Pro Glu
145 150 155 160

Pro Thr 1le Ser Trp Lys Lys Asp Gly Ser Pro Leu Asp Asp Lys Asp
165 170 175

Glu Arg Ile Thr Ile Arg Giy Gly Lys Leu Met Ile Thr Tyr Thr Arg
180 1385 190

Lys Ser Asp Ala Gly Lys Tyr val Cys val Gly Thr Asn Met val Gly
195 200 205

Glu Arg Glu Ser Glu val Ala Glu Leu Thr val Leu Glu Arg Pro Ser
-+ 210 215 220

Phe val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
225 230 235 2490

Glu Phe Glu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys
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355360365 Page 11 09018f958018c825 FR2009116_ Forei gnFiling_seq.txt aac cag
tcc ctg
Thr Cys
gag tcc
Asn Ay
gac tcc
Asp Ay
hgp TJLGAMegOr casd gtg Thirt pcCG129@1 Arir ksl vRrvataka®sp Lys ser Arg Trp
Phe ser 42026%6430 tgc tcc gtiglatg cac gag gcc ctg cac

Mt Hs Qu Ala Leu H's Asn Hi s

gtg
Leu
tgg
Ser
ctg
Ser
cgg
G n
aac
Tyr
Ser
Ile
Ay
Ser
Au

acc
Leu
aac
Gn
gac
ser

Val

ggd>

Au Ay Asrbt¥al
cac tac acc cag aag tccl344 Cys Ser val

Rp FNsdy s18ed1ud

5

Leu d yz2450 <210>
Ala Gu Pro Ala H s Phe Tyr

305

Trp Leu

Pro ser

Glu Pro

Asn Gln
370

Ile Ala
385

Thr Thr

Arg Leu

Cys ser

Leu ser
450

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

ASn

Ser

GlIn

355

val

val

Pro

Thr

val

435

Leu

1362
DNA

H

omo

CDs

(1)..

5

atg att gcg

Met Ile Ala

Gly

Ile

340

val

Ser

Glu

Pro

val

420

Met

Ser

Lys

325

Glu

Tyr

Leu

Trp

val

405

Asp

His

Leu

sapiens

(1362)

Lys Ay Phe Tyr

tcc ttc ttc ct

Pro Thr

Asn Ser Thr Tyr Arg val
31

Glu

Lys

Thr

Thr

Glu

390

Leu

Lys

Glu

Gly

val

Tyr

Thr

Leu

Cys

375

Ser

Asp

Ser

Ala

tgt ctg gtg aag ggc ttc tac cct tcc gacll52 Asn G n Val Ser
Pro Ser Asp 370375380 atc gcc gtg gag
ggc cag cct gag aac aac tac aagl200 Ile Ala Val

Gu Trp Au

Pro Pro Val

Pr@pOEB tp586h8 &2A_FAR2002116_B@5390BU5400samctxtacc cct cct gtg
g°9ac tcc1248 Thrbhr
Phe Phe Leu Tyr ser 405410415 agg ctg acc gtg gac aag tcc

Leu Aép

P40t 686 FROdCrE iy roga he@l365 Leu Ser Leu
<211280454 <212> PRT 2813> Hono sapi ens <400> 8 Met

Leu Phe Gy Leu Ile Cys Leu 151015 cys ser

Kb GretTdafafisaih B8 Bl DESe 4 5P TeiMias an o5 Lys A a

Ay Arg Pro Thr

Ile Qu Trp Tyr

Ser val bLeu Thr val

LysS

Ile

Pro

360

Leu

Asn

Ser

Arg

Leu
440

Cys

Ser

345

Pro

val

Gly

Asp

Trp

His

Lys
330
Lys
ser
Lys
GlIn
Gly
4

GlIn

Ash

315

val

Ala

GIn

Gly

Pro

395

Ser

Glu

His

gag ccc gct cac ttt tac ctg ttt

Glu Pro Ala His Phe Tyr Leu Phe
Page 6

ser

Lys

Glu

Phe

380

Glu

Phe

Ggly

Tyr

Lys 505560

Leu

Asn

Gly

Glu

365

TYrR

Asn

Phe

Asn

Thr
445

His GIn Asp

LYys

GIn

350

Met

Pro

AsSn

teu

val

430

Gln

Gly

335

Pro

Thr

Ser

Tyr

Tyr

415

Phe

Lys

320

Leu

Arg

Lys

Asp

Lys

Ser

ser

Sar

g?a tta ata tgt ctc
Gly Leu Ile Cys Leu

48



Gy Ay Qu Arg Val GQu Thr Asp Lys Asp Asp Pro Arg ser His Arg 65707580
Met Leu Leu Pro Ser Gy Ser Leu Tyr Phe Leu Arg Ile val Hs Ay 859095 Arg
Lys Ser Arg Pro Asp Au Gy VaI Tyr val Cys Val Ala Arg Asn 100105110 Tyr
Leu Gy Qu Ala va u g Ala Ile 115120125 Leu
Arg Asp Asp Phe Ar bgtg%rfgﬁ(ﬁs erlﬁg%&bfgrew iﬁaﬂg— % WA 130135140
09018f 958018c825 FR2009116 Fore| gnFiling_seq.txt d y GI u Pro Ala Val net
Qu ¢ ? % otclnréchgtCE? % 9P¢ Ja@ tfttl45<=15(¢15€gr66tPrgmtThr | 196 Ser Trp
Lys L ys$ef\r5br" &rb gpAsEygheAgbo F681 ﬁlﬂﬁ &4 Arg Ile Thr Ile
Arg Gly Gly Lys Leu net Ile Thr Tyr Thr Arg 180185190 Lys ser Asp Ala Gy
Lys yad ccystc\a.‘agacc;cygﬁm @mtmtaa\dag ?a k@92443206t @ry Arg 44 Ser GQu
Val @fug BuSerhfspvaPu 1 1d@ uSArgLylsr@ ySEfu PTO24B2TOr Plee Val d u Ser Lys
Tyr Gly Pro™Pro Cys Pro Pro s Pro Ala Pro 225230235240 G u Phe Qu Gy
dy Rae Ser a‘&{a|gd?h§ad-@? c Rige B¥0abs xdeysctPaet %ﬁ 220%33 Asp {dy Leu Met
Il e Sen Ng LYBrATRr 61uGGly Vi Ator TRy sPrivathrval e 2652%0 Asp Val Ser dn
Gu Asp o Qu VaI Gn PRe Asn Trp Tyr v&P Asp 275280285 Qdy VaI du Val

Hi s A agkyS § pre Thr Tyr
Arg %@ gﬁl g$gri }gmg %ﬂ Ei%&iﬁ CG'CELE £ %5%%;%%320 rp Leu Asn
Ay L@5$ Au Tyr Lys Ccys Lys Val Ser AS?15 Lys Gly Leu

atg ttg ctg ccg agt g a tct tta tit ttc tta cgt ata gta cat gga 288
Met Leu Leu Pro Ser Gly Ser Leu Phe Phe Leu Arg Ile val His G?y
85 90 95
Cgg aaa agt aga cct gat gaa g?a gtc tat gtc tgt gta gca agg aat 336
Arg Lys Ser Arg Pro Asp Glu Gly val Tyr val Cys val Ala Arg Asn
100 105 110
tac ctt g?a gag gct gtg agc cac aat gca tcg ctg gaa gta gec ata 384
Tyr Leu Gly Glu Ala val ser His Asn Ala Ser Leu Glu val Ala Ile
115 120 125
Ctt Cgg gat gac ttc aga caa aac cct tcg gat gtc atg gtt gca gta 432
Leu Arg Asp Asp Phe Arg Gln Asn Pro Ser Asp val Met val Ala val
130 135 140
gga gag cct gca gta atg gaa tgc caa cct cca cga ggc cat cct gag 480
Gly Glu Pro Ala val Met Glu Cys GIn Pro Pro Arg G?y His Pro Glu
145 150 155 160
CCC acc att tca tgg aag aaa gat g?c tct cca ctg gat gat aaa gat 528
Pro Thr ITe Ser Trp Lys Lys Asp Gly Ser Pro Leu Asp Asp Lys Asp
165 170 175
gaa aga ata act ata cga g?a gga aag ctc atg atc act tac acc cgt 576
Glu Arg Ile Thr 1le Arg Gly Gly Lys teu Met Ile Thr Tyr Thr Arg
180 185 190
aaa agt gac gct g?c aaa tat gtt tgt gtt g?t acc aat atg gtt ggg 624
Lys Ser Asp Ala Gly Lys Tyr val cys val Gly Thr Asn Met val G?
195 200 205
gaa cgt gag agt gaa gta gcc gag ctg act gtc tta gga ggc a gga 672
Glu Arg Glu Ser Glu val Ala Glu Leu Thr val Leu G? ?y g?y g y
210 215 220
tcc gag tcc aag tac g?c €Ct cct tgc cct ccc tgc cect goc cct gag 720
ser Glu ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu
225 230 235 240
ttc gag ggc g?a Cct agc gtg ttc ctg ttc cct cct aag cct aag gac 768
Phe Glu Gly Gly Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
245 250 255
acc ctg atg atc tcc cgg acc cct gag gtg acc tgt gtg gtg gtg gac 816
Thr Leu met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp
260 265 270
gtg tcc cag gag gac cct gag gtc cag ttc aac tgg tac gtg gac ggc 864

val ser GIn Glu Asp Pro Glu val Gln Phe Asn Trp Tyr val Asp Gly
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325330335 Pro Ser Ser Ile Qu Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro Arg
340345350 Gu Pro G n val Tyr Thr Leu Pro Pro Ser Gn GQu GQu Mt Thr Lys
355360365 Asn G n Val Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp
370375380 Ile Ala Val Qu Trp-Au Ser Asn Gy Gn Pro Qu Asn Asn Tyr Lys
385390395400 Thr T018ra53018:898| FR2609 ALpFaeri gisid i6h yseGetxtPhe Phe Leu Tyr
Ser 40541043% 09018f 9580182895 FR2009116 Fof&i gnFiling seq.txt Arg Leu Thr

VaI r 5430 s Ser Val

W LE N RS f‘;ﬁ: T xcﬁﬁ?@-gcgd o B e Ra0aas Th sor Lew
Ser Leu 280y 450 <210> 9 2231> 1365 <212> 3WA <213> Honp sapi ens <220> <221>

CDS <222> (1 g1365) <4EQ>3% CCC gct cac ttt tac ctg ttt

oge {5 BTt gtag&sv;sre Tigon s &b o o Y el G Leu
Leu 1510 5 ggld ca ggc tcc cgtsigtt cgt cag gaasgat ttt cca cct cgc

att gtt96 Cys Ser Ser Ar Leu Arg Gn G u Asp Phe Pro Pro Arg Il e Val

2025389 gt9aac § 272 95 fa ad HasELt gcP%8ct ttgl44
Gu Ff%%f‘og%cr"yi\s%ﬂgﬁfgﬁ Ly§er33i %%33@ & Thr Leu 354045

tce tcC atc gag aaa acc atc tcc aag gcc aag ? cag cct agg gag 1056
sar Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Gtu
340 345 350

cct cag gtg tac acc ctg cct cct agc cag gaa gag atg acc aag aac 1104
Pro GIn val Tyr Thr Leu Pro ggg Ser Gln Glu Glu ggg Thr Lys Ash
355

cag gtg tcc ctg acc tgt ctg gtg aag g?c ttc tac cct tec gac atc 1152
Gin Va0 Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
37 375 380

gcc gtg gag tgg gag tcc aac g?c cag cct gag aac aac tac aag acc 1200
Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
385 390 395 400

acc cct cct gtg ctg gac tcc gac g?c tcc ttc ttc ctg tac tcc agag 1248
Thr Pro Pro va kgg Asp Ser Asp Gly sis Phe Phe Leu Tyr Ser Arg
4 415

ctg acc gtg gac aag tcc cgg tgg cag gag g?c aac gtc'ttt tce tgce 1296
Leu Thr val Asp Lys Ser Arg Trp G;n Glu Gly Asn val Zgg Ser Cys
420 425

tcc gtg atg cac gag gcc ctg cac aac cac tac acc cag aag tecc ctg 1344
Ser Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu
435 440 445

tcc ctg tct ctg g?c tga 1362
Ser Leu Ser Leu Gly
450

<210> 6

<211> 453

<212> PRT

<213> Homo sapiens

<400> 6

Met Ile Ala Glu Pro Ala His Phe Tyr Leu Phe Gly Leu Ile Cys Leu
1 5 10 15

Cys Ser Gly ggr Arg Leu Arg GIn Glu Asp Phe Pro Pro ggg Ile val
25

Glu His Pro Ser Asp Leu Ile Xa1 ser Lys Gly Glu zgo Ala Thr Leu
0

Asn Cgs Lys Ala Glu Gly ggg Pro Thr Pro Thr %ée Glu Trp Tyr Lys
5
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aac tgc aaa gct gaa ggc cgc ccc aca ccc act att gaa tgg tac aaal92 Asn Cys
Lys Ala Qu Ay Arg Pro Thr Pro Thr Ile Au Trp Tyr Lys 505560 ggg gga gag
aga gtg gag aca gac aaa gat gac cct cgc tca cac cga240 Ay Ay GQu Arg Val
A u Thr Asp Lys Asp Asp Pro Arg Ser H's Arg 65707580 atg ttg ctg ccg agt

gga tct tta ttt tteoAIBEITRYULSEH2E_pr2000216_Fgedi@BriveingLeey.ltett Pro Ser Ay Ser
Leu Phe Phe Leu Arg Ile Val Hs Gy 859095 gcc gcc agt aga cct gat gaa gga

gtc th gt @10 t I r p Gu dy Val Tyr
Val %@% @/éfclfé&r%\r\ga% %?ggl%%lggsetpélé pé%t 95"32"’&2%&9@{50&@% agc cac aat gca
tcg ctg gaa gta gcc ata384 Tyr Leu Ay GQu Ala val Ser His ASO Ala Ser Leu
GQu Val Ala lle 115120125 ctt c t gac,ttc.aga.caa aac cct tcg gat gtc
at g E;GFJF Fat gt g”ﬁ@Z%feg%%?Grﬁ&eﬁ %!gep%%ﬁe"geﬁr arﬁlﬁe%’éﬂ g%sb(%ér Asp Val Met Val
Al a val 130135140 gga gag cct gca gta atg gaa tgc caa cct cca cga ggc cat
cct gag480 Glly Gu Pro Ala Val Met Gu Gys Gn_Pro Pro Arg Gy His Pro GQu
1451 595’f6§ec¢‘§]§9a%'"6’ AR Gt]EaGRYg?S}aé’g"a\éﬁé Gat V@éc‘*}?cﬁr&@é“ctg gat gat aaa
gat 528 Pro Thr Pe Ser Trp Lys Lys Asp Ay Ser P Leu Asp Asp Lys Asp
165170175 09018f958018c825 FR2009116 Forei gnFiling_seq.txt gaa aga ata act
ata dya gyachy&ldatiacvel Seg RiscAsicirlaageracey ¢du5%8 dJaiIAeg Ile Thr lle Arg
Gy Ay Lys:L u Met Ile Thr ]ﬁ?r Thr Arg 1801 390 aaa agt gac gct ggc aaa
tat gtt tgt gtt g9t acc aat atg gtt ggg624 Lys Ser Asp Ala Ay Lys Tyr val
Cys val Algyadmraspsphematg VWdh A&nyPd®5200205vghaeecgialgats agl gaa gta gcc gag
ctg act ¥l tta gag aga d88 tca672 Gu Ardg*@ u Ser Au val Ala Gu Leu Thr
val Leu Qu Arg Pro Ser 210215220

Gly Glu Pro Ala val Met Glu Cys GIn Pro Pro Arg Gly His Pro Glu
145 150 155 160

Pro Thr Ile Ser Trp Lys Lys Asp Gly Ser Pro Leu Asp Asp LyS Asp
165 170 175

Glu Arg Ile Thr Ile Arg Gly GTy Lys Leu Met Ile Thr Tyr Thr Arg
180 185 190

Lys Ser Asp Ala Gly Ltys Tyr val Cys val Gly Thr Asn Met val Gly
195 200 205

Glu Arg Glu Ser Glu val Ala Glu Leu Thr val Leu Gly Gly Gly Gly
210 215 220

Ser Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu
225 230 235 240

Phe Glu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
245 250 255

Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp
260 265 270

val Ser GIn Glu Asp Pro Glu val Gln Phe Asn Trp Tyr val Asp Gly
275 280 285

val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu GJu GIn Phe Asn
290 295 300

ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp
305 310 315 320

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly Leu Pro
325 330 335

Page 9



ttt gtg gag tcc aag tac ggc cct cct tgc cct ccc tge cct gcc cct 720 Phe val
GQu Ser Lys Tyr Ay Pro Pro cys Pro Pro Cys Pro Ala Pro 225230235240 gag

ttc gag ggc gga cct agc gtg ttc ctg ttc cct cct aag cct aag768 G u Phe Gu
Gy Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 245250255 gac acc ctg
atg atc tcc cgg aco0asfIsgalspRg rRZO0DLLE_gorrighli Iging3dd®.Asp Thr Leu Met Il e
Ser Arg Thr Pro Qu Val Thr Cys Val Val Val 260265270 gac gtg tcc cag gag
gac g t g t,9.0 r dn Gu Asp Pro
Gu \%gf %angiglg? ST?% '?’3? %gl %g?g?%%%ggg%ﬁgg%@ Sgg gtg cac aac gcc
aag acc aag cct cgg gag gag cag ttc912 dy vVal GQu Val H's Asn Ala Lys Thr
Lys Pro Arg d in Pile 29029 0..aa C g gtg gtg tct gtg
ctg 5E2 1.”9\3‘r gyEa‘Lc'!‘r%%” 65%%%@ %%"n%igr‘”?h{“&r@%ﬂﬁ‘g b%‘l A%gl Ser Val Leu Thr
Val Leu H's Gn Asp 305310315320 tgg ctg aac ggc aaa gaa tac aag tgt aag

gtc tcc aac _aa ctgl008 Trp Leu Asn Gy Lys Qu Tyr_Lys Cys Lys Val Ser
Asn E§§ ‘giys?_'"egeg%&?ﬁg%g%c@]tﬁ? ¥ %chgaﬁ}{%asﬁra%%‘yﬂ% tcc aag gcc aag
ggc cag cct aggl056 Pro Ser Ser Ile Qu Lys Thr Ile Ser Lys Ala Lys Ay Gn
Pro Arg 340345350 gag cct ca(;glg1 gtg tac acc ctg cct cct aﬂc cag gaa gag atg
acc &%%1@04(5"@ drere UG?%" van Ciyr GIThiPre gl uphy! PFB T36T LG i @3 u Gu net Thr Lys
3553608365 aac cag gtg %c ctg acc tgt 5g gtg aag ggc P2 tac cct tcc
gacll52 Asn G n Val Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp
370378880roafro gad Agaget gpgaly tSec RtmcPiggydtesakyrcBer gag aac aac tac
aagl200 Ile Ala Vat%GQ u Trp Gu Sesn Ay Gn Pro*H u Asn Asn Tyr Lys
385390395400 acc acc cct cct gtg ctg gac tcc gac ggc tcc ttc ttc ctg tac
tccl248 THy vihrﬁggr@str ¥ab h@ug??mSemyAsm Ghay g%r s&h lcgsPil e Leu Tyr ser

Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
435 440 445

ser Leu Ser Leu Gly
450

<210> 7

<211> 1365

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(1365)

<400> 7

atg att gcg gag ccc gct cac ttt tac ctg ttt gga tta ata tgt ctc 48
Met ITe Ala Glu Pro Ala His Phe Tyr Lgu Phe Gly Leu Ile ggs Leu

1 5 1

tgt tca g?c tCC cgt cLt cgt cag gaa gat ttt cca cct cgc att gtt 96
Cys Ser Gly Ser Arg Leu Arg GIn Glu Asp Phe Pro Pro %69 ITe val
20 25

gaa cac cct tca gac cag att gtc tca aaa g?a gaa cct gca act tig 144
Glu His Pro Ser Asp GIn Ile val Ser Lys Gly Glu zgo Ala Thr Leu
35 40

aac tgc aaa gct gaa g?c CgC CCC aca ccc act att gaa tgg tac aaa 192
Asn Cys Lys Ala Glu Gly Arg Pro Thr Pro Thr gae Glu Trp Tyr Lys
50 55

ggg gga gag aga gtg gag aca gac aaa gat gac cct cgc tca cac cga 240
G?y Gly Glu Arg va ?éu Thr Asp Lys Asp ?gp Pro Arg Ser His ggg
65 _

atg ttg ctg ccg agt g?a tct tta tat ttc tta cgt ata gta cat g?a 288
Met Leu Leu Pro Ser Gly Ser Leu Tyr Sge Leu Arg Ite val g;s Gly
85
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405410415 agg ctg acc gtg gac aag tcc cgg tgg cag gag ggc aac gtc ttt
tccl296 Arg Leu Thr Val Asp Lys Ser Arg Trp Gn Qu Gy Asn Val Pile Ser
420425430 tgc tcc gtg atg cac gag gcc ctg cac aac cac tac acc cag aag
tccl344 Cys Ser Val ﬁ Hs GQu Ala Leu H's Asn His Tyr Thr G n Lys Ser
435440445 <210> 1990L979PS0KEA22PRP0DIIP_EONeI INFITHIsERf- 685 <400> 10 Met |l e
Al a Raoad¥ aghi &t ¥4 deglgtheaghcl ch? XS%S 3%510153 Jgys Ser Gy .
Ser %g Uyeusg%g@moéﬁ& %hgﬁrmyﬂ%wf% h'eg\(%alA AHZ 0 Gu H's Pro Ser
Asp Leu Ile VaI 08er Lys Ay d ul®ro Ala Thr Leu1354045 Asn Cys Lys Ala u

o 1 Eollcty e Sl Rl MR8 S 0

Ser Leu Phelﬁhe Leu Arg IIel\ZaI Hs Gy 8590955 AI a AI a Ser Arg Pro Asp G u

Gy a Arg ASn 100105110 Tyr Gu Al a val Ser
Hi s égéu ,ﬁéaA% % %Fapfltl %‘ﬂ%%%g %@Etﬁﬁ ﬁ% Asp ®PRe Arg dn
ASn Pr o 1Seér rret vai a va ro Ala val nmet Qu
cys Gn Pro Pro Ar HIS Pro G u 145150155160 Pro Thr Ile Ser Trp Lys

Lys yee P peaa 21661 999 T3t @ GF Ile4BOr Ile Arg
dy éf? G "%tgfi‘”r‘nat"‘ﬂ Eg ?h‘% Srimpr § °1’§”@1§ﬁ§'@5@'§ Sl Asp Ala dy Lys
Tyr val Cys val Ay Thr Asn I\/bt val
CCC acc att tca tgg aag aaa gat g? tct cca Ctg gat gat aaa gat 528
Yy

Pro Thr Ile Ser Trp Lys Lys Asp Gly Ser Pro Leu Asp Asp Lys Asp
165 170 175

gaa aga ata act ata cga g?a g?a aag ctc atg atc act tac acc cgt 576
Glu Arg Ile Igg Ile Arg Gly Gly &ﬁg Leu Met Ile Thr Tyr Thr Arg
190

aaa agt gac gct g?c aaa tat gtt tgt gtt g?t acc aat atg gtt g?g 624
Lys Ser égrs) Ala Gly Lys Tyr val Cys val Gly Thr ggn Met val Gly
200 5

gaa cgt gag agt gaa gta gcc gag ctg act gtc tta gag aga cca tca 672
Glu gzg Glu ser Glu val gla Glu Leu Thr val 553 Glu Arg Pro Ser
5

ttt gtg gag tcc aag tac g?c CCt cCct tgc c¢ct ccc tygc cct goo cct 720
Phe val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
225 230 235 240

gag ttc gag g?c g?a CCt agc gtg ttc ctg ttc cct cct aag cct aag 768
GTu Phe Glu Gly Gly Pro Ser val phe Eeu Phe Pro Pro Lys ;ro Lys
245 50 55

gac acc ctg atg atc tcc cgg acc cct gag gtg acc tgt gtg gtg gt 816
Asp Thr Leu ggg Ile Ser Arg Thr ;go Glu val Thr c¢cys val val va
5 270

gac gtg tcc cag gag gac cct gag gtc cag ttcC aac tgg tac gtg gac 864
ASp va ggg GIn Glu Asp Pro ggg val GIn Phe Asn ;rp Tyr val Asp
85

ggc gtg gag gtg cac aac gcc aag acc aag cct cgg gag gag cag ttc 912
Gly Va0 Glu val His Asn §1a Lys Thr Lys Pro ggg Glu G1lu G1n pPhe
29 95

aat tcc acc tac cgg gtg gtg tct gtg ctg acc gtg ctg cac cag gac 960
Asn ser Thr Tyr Arg val val ser val Leu Thr val Leu His Gln Asp
305 310 315 320

tgg Ctg aac ggc aaa gaa tac aag tgt aag gtc tcc aac aag g?c ctg 1008
Trp Leu Asn Gly %gg Glu Tyr Lys Cys ;ga val Ser Asn Lys g Yy Leu
35

CCC tcc tcc atc gag aaa acc atc tcc aag gcc aag g?c cag cct agg 1056
Pro Ser Ser glg Glu Lys Thr Ile gig Lys Ala Lys Gly ggg Pro Arg

gag cct cag gtg tac acc ctg cct cct agc cag gaa gag atg acc aag 1104
Glu Pro g}g val Tyr Thr Leu ggg Pro Ser Gin Glu g%g Met Thr Lys

Page 11



195200205 Gu Arg Qu ser Au Val Ala Qu Leu Thr Val Leu Qu Arg Pro ser
210215220
09018f 958018c825 FR2009116 ForeignFiling seq.txt Phe val Qu Ser Lys Tyr

Ay
Pro
Ser
Asp R
Asn
Val
Lys
du
Tyr
Leu
Trp
Pro
Val
Met
Ser

Pro Pro Cys Pro Pro Cys Pro Ala Pro 225230235240 u Pile du dy Ay
Ser Val Phe Le09@RIBEITR0AEB26_ERZDOPLDG_FyBe RME20MESecASR: Thr Leu nmet Ile
Thr Pro Glu val Thr %s Val Val Val 260265270 Asp Val Ser Gn Qu

I ¢ p@ % )Agcgzg%gg@:g val 132 val H s
QS S?ﬁu % Lys aﬁ gé v ag? b 300 Ser Thr Tyr Arg
Val Ser VaI Leu Thr Val Leu H's Gn Asp 305310315320 Trp Leu Asn Ay
tG a9,\/ g \ISE BEr g ﬁaﬂ ZJ 280 VE58B03385 ProlB¥r Ser Ile
% &8 ')I_gz RFE AN Eaggc’Pf; APB @EOM’B?@ Gu Pro Gn Val
Thr Leu Pro Pro Ser Gn Qu GQu Mt Thr Lys 355360 Asn A n Val Ser
%s CC_'GLFC\Yant EQ @ay taicl gacT;g cPrar ser tAspcty7087%380 || 2248 a Val G u
@hﬁ P%&ﬁf@yﬂ ﬁUﬁSB %"uA%ﬁsrj és rTPhe Phe ‘-385 396400 Thr Thr Pro
Val Leu Asp Ser Asp Gy Ser Phé'Phe Leu Tyr Ser 5410415 Arg Leu Thr
Asp MaSerthr@cTa@g @ch ddoutdd YadSdhgVahc Rae Gwrr 4242543016 Serval
Mirg I@u T &a e‘MSpI-Ii-)SS Asn AdgsTY G1AHETuGEHy lbgs \Bdr PH85440445 Leu Ser Leu
Leu Ay 45028210> 11 <211> 447 <212> DNA <2139 Honmp sapi ens <220>
tge tcc gt% datg cac gag gcc ctg cac aac cac tac acc cag aag tcc 1344

Cys ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
435 440 445

ctg tcc ctg tct ctg g?c tga 1365
Leu ieg Leu Ser teu Gly
5

<210> 8

<211> 454

<212> PRT

<213> Homo sapiens
<400> 8

Met Ile Ala Glu Pro Ala His Phe Tyr Leu Phe Gly Leu Ile Cys Leu
1 5 10 15

Cys Ser Gly Ser Arg Leu Arg GIn Glu Asp Phe Pro Pro Arg Ile val
20 25 30

Glu His Pro Ser Asp GIn Ile val Ser Lys Gly Glu Pro Ala Thr Leu
35 40 45

Asn Cys Lys Ala Glu Gly Arg Pro Thr Pro Thr Ile Glu Trp Tyr Lys

Gly Gly Glu Arg val Glu Thr Asp Lys Asp Asp Pro Arg Ser His Arg
65 70 75 80

Met Leu Leu Pro Ser Gly Ser Leu Tyr Phe Leu Arg Ile val His Gly
85 90 95

Arg Lys Ser Arg Pro Asp Glu Gly val Tyr val Cys Va1 Ala Arg Asn
100 105 ' 110

Tyr Leu Gly Glu Ala val Ser His Asn Ala Ser Leu Glu val Ala Ile
115 120 125

Leu Arg Asp Asp Phe Arg Gln Asn Pro Ser Asp val Met val ala val
130 135 140
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<221> CDS
09018f 958018c825_FR2009116_Forei gnFi |l i ng_seg. t xt <222> (1)..(717) <400> 11
atg tac agg atg caa ctc ctg tct tgc Met Tyr Arg Met G n Leu Leu Ser Cys 1 5

att gca ctalle A tt Ser Leu Ala Leu 15 48 gcc tgt
acc tgt agc aac aatagmgé@)sﬁ%%ﬁ%zs&ég}g@ﬁem1 U588 -4t gta gac tgt cgt
g9g adly gt Pcb@lact/a'ga?taﬂm cec Ggpraabrae kg Id19 Ml PASRRIGYS Arg Ay Lys Gy
Leu ¥ Qu Ile Pro THPOAsn Leu 354045l%ca gag acc atc 1&ba gaa ata cgt ttg
gaa cag aac aca atc aaa gtc Pro Gu Thr Ile Thr Qu Ile Arg Leu Gu A n Asn
Thr Idre tiys 1Val s&09p50yatiGsCeip 60 WFapULt el taspt &3 £ gt aaa aag ctt aga
cga att gac240 Ileléxo Pro Ay AlalPhe Ser Pro Tyr kys Lys Leu Arg Arg Ile
Asp 65707580 ctg agc aat aat cag atc tct gaa ctt gca cca gat gct ttc caa
gga2 L n I Pr.o Ala Phe An Ay
85908%%?? ?g% @t Iﬁgr adtiyté(;: ¢ % L%EM%E[EE} aTt%rgg{) ﬁi’?%% atc aca gaa336
Leu Arg Ser Leu Asn Ser Leu Val Leu Tyr Ay Asn Lys Ile Thr GQu 100105110

ctc t,tta ttt a a_ct tt.tcc tta cag cfc _cta tta384 Leu Pro
Lys &5 ﬁ%ﬁﬁgeﬂé §1yGtL3V/S o %q'hec’é%r R e 530 f€uVik$1Y15120125 ttg aat

gcc aac aag ata aac tgc ctt cgg gta gat gct ttf cag gat432 Leu ASn Ala Asn
Lys Il1e ASn ) Leu] Arg Val Asp Ala Phe G n Asp 130135140 ctc cac aac ttg
aac &'t TEettestat X 1@5‘5‘ %%L%dhét‘fa"‘czg“ &H48@ Peusk’s Asn Leu Asn Leu
Leu Ser Leu Tyr Asp ASn LyS Leu @ n Thr 1 450155160 atc gcc aag ggg acc

ttt tca cct ctt cgg gcc att caa act atg cat528 Ile Ala Lys Ay Thr Phe Ser

P 1q G ar r P k4 s Pro Pro Cys Pro Al
Pro 5@@%9 }su*asubyse‘zrgiomww # $ys Pro ys Pro ala pro

Glu Phe Glu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys
245 250 255

Asp Thr Leu Met ITe Ser Arg Thr Pro Glu val Thr Cys val val val
260 265 270

Asp val ser GIn Glu Asp Pro Glu val GIn Phe Asn Trp Tyr val Asp
275 280 285

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe
290 295 300

Asn Ser Thr Tyr Arg val val ser val Leu Thr val Leu His Gln Asp
305 310 315 320

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly Leu
325 330 335

Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Ar
340 345 Y Y 350 g

Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
355 _ 360 365

Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser As |
370 375 380 Y P

Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Ash Tyr L
385 390 Y 395 yr 4)6(5)

Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
405 410 415
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165170175 ttg gcc cag aac ccc ttt att tgt gac tgc cat ctc aag tgg cta
gcg576 Leu Ala A n Asn Pro Phe Ile Cys Asp Cys His Leu Lys Trp Leu Al a
180185190 gat tat ctc cat acc aac ccg att gag acc agt ggt gcc cgt tgc
Leu Hs Thr Asn Pro Ile Qu Thr Ser Ay Ala Arg Cys Thr

195200205 agc ccc ngmsfsjsomcgzg_aazammaam&ggnraiﬂﬁngg;aqc*ag: atc aaa agc
aag672 Ser

2102489 36UaRY 43
Phe Arg Cys Ser
<211> 238 <212> PRT <213> Hono sapi ens

acc624 Asp Tyr

09018¥95R01 szst ER30® Ak
Gn Leu Leu Cys lle Ala
H s

Lys
Arg
Tyr
Leu
Tyr
Phe
Ar g
Tyr

Pro

hei

Leu Al a Asn Ar
g,
Sgtse‘fc“éggg;H E{G&Et é’a‘t\s’b g

y Ser Ala Hi

n Ile Lys Ser Lys
%%{"t cat cac tga Lys

is HHs Hs Hs Hs 225230235 <210> 12

Iﬁgﬁe’i?gnﬁﬂ Hhg BEqT %{j@'&@@ﬁeﬂ Met Tyr Arg Met

u Ser Leu Al a 151015 Val Thr Asn Ser Leu

Cys Pro Ala Ala Cys Thr Cys Ser Asn Asn 202530 Ile Val Asp Cys Arg Ay
Gey deeuLéthsedueul 6 Pro
Leu43u G n Asn Thr
Lys Lys Leu Arg Arg
Abao-Pro Asp Al a Phe

sl

<400>

atg
Met
1

tgt
Cys

gaa
Glu

dadC
Asn

3y
65

atg
Met

gce

Ala

tac
Tyr

ctt
Leu

ely
145

ccc
Pro

att
Ile

tca
Ser

cac
H1Ss

tgc
Cys
50

ety

ttg
Leu

gce
Ala

Cctt
Leu

<dg
Arg
130

gag
Glu

acc
Thr

SR

1..
9

gcg
Ala

ety

CcCt
Pro
35

aaa
Lys

ctg
Leu

agt
ser

ety
115

gat
Asp

cct
Pro

att
Ile

»AsihBE[@/s e Thr
NAG n Leu Leu

3PhE°aG n
Asp Asn Lys Leu G n
<220>
<221> CDS
<222>

(1365)

gag
Glu

tcc
Ser
20

tca
Ser

gct
Ala

aga
Arg

ccg
Pro

aga
Arg
100

gag
Glu

gac
Asp

gca
Ala

tca

Ser Tr

ccc
Pro
5

cgt
Arg

gac
Asp

gaa
Glu

gt
va

agt
Ser
85

cct
Pro

gct
Ala

tte
Phe

gta
val

tgg
165

gct
Ala

ctt
Leu

ctg
Leu

&ty

gag
Glu
70

oty

gat
Asp

gt
va

aga
Arg

atg
Met
150

aag

p Lys

I'le
Ile
Gn
du

Thr Asn Leu 354045 Pro Gu Thr Ile Thr Au lle
Lys Val 505560 Ile Pro Pro Ay Ala Phe Ser Pro
Asp 65707580 Leu Ser Asn ASn Gn Ile Ser Qu

Gy 859095 Leu Arg Ser Leu Asn Ser Leu Val Leu
100105110 Leu Pro Lys Ser Leu Phe u dy Leu

Leu 115120125 Leu ASt1l Ala Asn Lys Ile Asn Cys Leu
Asp 130135140 Leu His Asn Leu Asn Leu Leu Ser Leu
Thr
cac ttt tac ctg ttt g?a tta ata tgt ctc 48
His Phe Tyr Leu Phe Gly Leu Ile Cys Leu
10 15
cgt cag gaa gat ttt cca cct cgec att gtt 96
Arg Gln Glu Asp Phe Pro Pro Arg Ile val
25 30
att gtc tca aaa g?a gaa cct gca act ttg 144
Ile val Ser Lys Gly Glu Pro Ala Thr Leu
40 45

CgC CCC aca ccc act att gaa tgg tac aaa 192
Arg Pro Thr pro Thr Ile Glu Trp Tyr Lys
55 60
aca gac aaa gat gac cct cgc tca cac cga 240
Thr Asp Lys Asp Asp Pro Arg Ser His Arg

75 80
tct tta ttt ttc tta cgt ata gta cat gga 288
Ser Leu Phe Phe Leu Arg Ile val His Gly

30 95
gaa g?a gtc tat gtc tgt gta gca agg aat 336
Glu Gly val Tyr val Cys val Ala Arg Asn
105 110
agc cac aat gca tcg ctg gaa gta gcc ata 384
ser His Asn Ala Ser Leu Glu val Ala Ile
120 125

caa aac cct tcg gat gtc atg gtt gca gta 432
GIn Asn Pro Ser Asp val Met val Ala val
135 140
gaa tgc caa cct cca cga ggc cat cct gag 480
Glu Cys GIn Pro Pro Arg Gly His Pro Glu

155 160
aaa gat g?c tct cca ctg gat gat aaa gat 528
Lys Asp Gly igg Pro Leu Asp Asp i?? Asp
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i n Thr Met
145150155160 Ile Ala Lys Ay Thr Phe Ser Pro Leu Arg Ala Ile Gn
H' s 165170175 Leu Ala G n Asn Pro Phe Ile Cys Asp Cys His Leu Lys Trp Leu
Al a 180185190 Asp Tyr Leu His Thr Asn Pro Ile Qu Thr Ser Ay Ala Arg Cys

Thr 195200205 Ser e d G| nlle Lys Ser
r o014¥o3s (N3 s Qﬁg@@l%%ﬁ1gg#1 ag_%_gggﬂ

H s
Lys 298216220 alyst Rbe dyadgddy/ g H| S ls-lyg
2%523@@85"&2111 égjaszlkgm % ?yznzxdm\baegma»rmom sapi

09018f 958018c82 R2009116_For eil§PFi | i ng_seg. t xt 1%220> <2$1> SDS ?532ztg

1). . 4G gad0fcr 43c alall £8C gB9G Pt drd £39, % é@ cc

ég)g t by gegggpl\ﬂa %\ 9 L@swwaEaGc)%sTéan %g;[ﬂ g/g Ci'n EMe %ﬁ Ser Eg‘h Ay Leu
Val 151015 é@é gcg atc ctg a @0aag gtg gca ccapscag gcg tge ccg gcg cag tgc
Leu Al bhe ga§laddShad ¥ gﬁé Ala. g N ags Pro Al aCG n Q/gzéOZSSO 96
tct tgu heg Q@gcsay 1@@%1 G 8&? %%ﬁﬁ Jpggi ggcoig 44 Ser Oys
Ser Ay 8% Thr Vval Asp Qs H y Leu AkaplLeu Ar 54 gtg ¢ ag
aat af,g cg . gag acc g a ct gat tta aat gga192 Val Pro Arg Asn Il e
Pro Afia %ig%grsg(ﬁ @y% L@ﬁl} %)Pf.g gg 5@55% g8t csfic atc7aka aga att
acg amy aca gat ttt g 540

gag ttc gag g c gga cct agc gtg ttc ctg ttc cct cct aag cct aag 768
Glu Phe Glu Gly G g Pro Ser val Phe ng Phe Pro Pro Lys Pro Lys
24 2 255

l

gac acc ctg atg atc tcc cgg acc cct gag gtg acc tgt gtg gtg gt 816
Asp Thr Leu MEE Ile Ser Arg Thr Pro Glu val Thr Cys val val va
2 265 270

gac gtg tcc cag gag gac cct gag gtc cag ttc aac tgg tac gt 'gac 864
Asp Va g;r GIn Glu Asp Pro g]u val GIn Phe Asn ;gp Tyr vail Asp
5 80 5

g?c gtg gag gtg cac aac ge¢e aag acc aag cct cgyg gag gag cag ttc 912
Gly gg Glu val His Asn gég Lys Thr Lys Pro ggg Glu Glu GIn Phe
0 ' 0

aat tcc acc tac cgg gtg gtg tct gtg ctg acc gt Ctg cac cag gac 960
Asn ser Thr Tyr Arg Val val ser val Leu Thr val Leu His G1n Asp
305 310 315 320

tgg ctg aac g?c aaa gaa tac aag tgt aag gtc tcc aac aag g?c ctg 1008
Trp Leu Asn Gly 5%5 Glu Tyr Lys Cys %gs val Ser Asn Lys g Yy Leu
5 0 35

€cc tcc tcc atc gag aaa acc atc tec aag gec aag g?c cag cct agg 1056
Pro Ser Ser Ile Glu Lys Thr Ile ger Lys Ala Lys Gly G1ln Pro Arg
340 45 350

gag Ccct cag gtg tac acc ctg cct cet age €ag gaa gag atg acc aag 1104
Glu Pro §1n val Tyr Thr Leu Pro Pro Ser GIln Glu Glu Met Thr Lys
55 360 365

aac cag gtg tcc ctg acc tgt ctg gtg aag g?c tTtc tac cct tec gac 1152
Asn 618 val Ser Leu Thr gys Leu val Lys Gly ;he Tyr Pro Ser Asp
37 75 80

atc gcc gtg gag tgg gag tec aac g?c cag cct gag aac aac tac aag 1200
Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
385 390 395 400

acc acc cct cct gtg ctg gac tcc gac g?c tec ttc ttc ctg tac tec 1248
Thr Thr Pro Pro val Leu Asp ser Asp Gly ser Phe Phe Leu Tyr Ser
405 410 415

agg ctg acc gtg gac aag tcc cgg tgg cag gag g?c aac gtc ttt tcec 1296
Arg Leu Thr Xg Asp Lys Ser Arg ng GIn Glu Gly Asn VgT Phe ser
0 4 430

1gC tcc gtg atg cac gag gcc ctg cac aac cac tac ace cag aag tcc 1344

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
435 440 445
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Asn Asn Ile Thr Arg Ile Thr Lys Thr Asp Phe Ala Gy Leu Arg H s 65707580
cta aga gtt ctt cag ctt atg gag aat aag att agc acc att gaa aga288 Leu Arg
Val Leu Gn Leu Met Qu Asn Lys Ile Ser Thr Ile G u Arg 859095 gga gca ttc
cag gat ctt aaa gaa cta gag aga ctg cgt tta aac aga336 Gy Ala Phe G n Asp
Leu Lys G u Leu G @ep0ARERIS0LS 829 _RR2O0AEIT_Abiti4POMA 04 Idbqaakt cac ctt cag ctg
ttt cte geta gcttqfot 99c ¢v2 ggg act gcg aag384 Asn His Leu G¥6beu Phe Pro
A u L&Y %fgu’-?*h eEéd"“CfT)’ Thr Ala Lys 115120125 cta tac agg ctt gat ctc agt
gaa aac Caa att cag gca atc cca agg432 Leu Tyr Arg Leu Asp Leu Ser @ u ASn
Gnlle Gn Ala lle Pro Arg 130135140 aaa gct ttc cgt ggg gca gtt gac ata
aaa Ottd0caa ctg gat tac480 Lys Ala Phe Arg Gy Ala Val Asp Ile Lys Asn
Leu G %}e g p Tyr 145150155160 aac cag atc agc tgt att gaa gat ggg gca
ttc agu30Chomd Gaghsgac528 Asn Gn Ile Ser Cys Ile Gu Asp Ay Ala Phe Arg
Ala Leu Arg Asp 165170175 ctg gaa gtg ctc act ctc aac aat aac aac att act
aga cttP0rt c#0gt 9576 Leu @ u. Val Leu Thr Leu Asn Asn Asn Asn Ile Thr Arg Leu
Ser 0 a g e g C act ttt cga ctg
cat ?:GEEG%% Eﬁkigrlsg%héﬁ%s'*ﬁg HFi%s(,3 @@1%‘? oﬁ%ygﬁf_%ﬁézﬁs (Eshsr ﬁ%ﬂe Arg Leu Hi s Ser
195200205 aac aac ctg tat tgt gac tgc cac ctg gcc tgg ctc tcc gac tgg
ctt67 n n._Leu Tyr Cys p s Hs.,Ley Ala Tr u r Asp Trp Leu
2102f§§§%”b§§ 5551389[%éfr8§§"g§¥‘Ga?%gFgH?hgr%éggcg% ng atg ggc ccc
tcc720 Arg Gn Arg Pro Arg Val Gy Leu Tyr Thr Gn Cys Met Ay Pro Ser

225230235240 cac ctg aga C cat aat gta gcc gag._gtt caa aaa cga gaa ttt
GLorEIUHS PRI AP B GEHdE Al e Lg% GTEFS &R Ty LAY g G u Phe Val

Asn C%s Lys Ala Glu Gly egg Pro Thr Pro Thr %ge Glu Trp Tyr Lys
5

Gly Gly Glu Arg val Glu Thr Asp Lys Asp Asp Pro Arg Ser His Arg
65 70 75 80

Met Leu Leu Pro Ser Gly Ser Leu Phe Phe Leu Arg Ile val His Gly
85 90 95

Ala Ala Ser Arg Pro Asp Glu Gly val Tyr val Cys val Ala Arg Asn
100 105 110

Tyr Leu Gly Glu Ala val Ser His Asn Ala Ser bLeu Glu val Ala Ile
115 120 125

Leu Arg Asp Asp Phe Arg GIn Asn Pro Ser Asp val Met val Ala val
130 135 140

Gly Glu Pro Ala val Met Glu Cys Gln Pro Pro Arg Gly His Pro Glu
145 150 155 160

Pro Thr Ile Ser Trp Lys Lys Asp Gly Ser Pro Leu Asp Asp Lys Asp
165 170 175

Glu Arg Ile Thr Ite Arg Gly Gly Lys Leu Met Ile Thr Tyr Thr Arg
180 185 190

Lys Ser Asp Ala Gly Lys Tyr val Cys val Gly Thr Asn Met val Gly
195 200 205

Glu Arg Giu Ser Glu val Ala Glu Leu Thr val Leu Glu Arg Pro Ser
210 215 220
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09018f 958018c825_FR2009116_Forei gnFi | i ng_seg. t xt 245250255 tgc agt ggt cac
cag tca ttt atg gct cct tct tgt agt gtt ttg cac816 Cys Ser Ay H's G n Ser
Phe Met Ala Pro Ser Cys Ser Val Leu His 260265270 tgc cct gcc gcc tgt acc

tgt agc aac aat atgo@fsdq E@ 4 s Pro Ala Ala Cys Thr Cys Ser
0 o I S SR M MR OB T
aat c22> cca gag acc at80aca gaa912 Lys2¥§y Leu Thr Ujgoe Pro Thr Asn Leu
Pro Qu Thr Ile Thr A u 290295300 ata cgt ttg gaa cag aac aca atc aaa gtc
atc cety pRrd 90319kt Be6% IS u G n Thr Ile Lys Val Ile Pro
Pro Ay Al a Phe 05%0315350 tcﬁﬁgéz'lg?ot Férg 35% %8?%% Er8dd®cga att gac ctg
agc aat aat cag atcl008 Ser Pro Tyr Lys Lys Leu Arg Arg Ile Asp Leu Ser ASn

Asn G 0335 .tct ctt a cca gat gct ttc caa gga cta cgc tct
ctg gg{ﬂ ##&ﬁfgégz‘%%efﬁ PE LY aﬁi'ragE’g %qﬂs}?c'AlT ‘"Iﬁﬁg gg}nv@ yaleu Arg Ser Leu Asn
Ser 340345350 ctt gtc ctc tat gga aat aaa atc aca gaa ctc ccc aaa agt tta
ttt1104 Lelu Val Leu](Tyr Gy Asn Lys Ile Thr Au Leu Pro Lys Ser Leu Phe
355360865 934L §a ¢ “gAF'?tP'"PC%gg Val &4y RhecAsn a?‘gthﬂ‘t Vgl @aab gcc aac aag
atall52 du Gsy Leu Phe Ser t@u G n Leu Leu 182 Leu Asn Al a Asn Lys Ile
370375380 aac tgc ctt cgg gta gat gct ttt cag gat ctc cac aac ttg aac

ctt 1500 Gy &/afl ehii sSAREN VR WAsp TG AyPhRroGAng A3p dleucHi hdsn Leu ASn Leu
385390395400 ctc tcc cta4dt gac aac aag 889 cag acc atc gcc aag ggg acc
ttt1248 Leu Ser Leu Tyr Asp Asn Lys Leu Gn Thr Ile Ala Lys Gy Thr Phe
40541611321t Ehr dor Atgt vahyajcseraval caa wet val gegalist Eth @sg cag aac ccc
ttt1288 Ser Pro Leu AP Ala Ile Gn TH15Met His Leu Al 882G n Asn Pro Phe
420425430

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly Leu
325 330 335

Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro A
340 345 Y Y 350 ¢ A

Glu Pro GIn val Tyr Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys
355 360 365

Asn Gln val Ser Leu Thr Cys Leu val Lys Gly Phe T
370 375 Y Y 388 yr Pro ser Asp

Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn A
385 380 Y 395 snAsn YT h%g

Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
405 410 415

Arg Leu Thr val Asp Lys Ser Arg Trp Gln Glu Gly Asn val pPhe Ser
420 425 430

Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys S
435 440 Y 445 Y er

Leu ser Leu Ser Leu Gly
450

<210> 11
<211> 717
<212> DNA
<213> Homo sapiens

<220>
<221> (DS
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att tgt
Asp Cys
gag acc
Ser Gy
gga cag

gac tgc cat ctc aag tgg cta gcg gat tat ctc cat acc aacl344 Ile Cys
H's Leu Lys Trp Leu Ala Asp Tyr Leu His Thr Asn 435440445 ccg att
agt ggt gcc cgt tgc acc agc ccc cgc cgc ctg gcal392 Pro Ile @u Thr
Ala Arg Cys Thr Ser Pro Arg Arg Leu Al a 450455460 aac aaa aga att

at c_aaa_ageocaadfossaastsrs_soobule tForeig@titi4g_Asntkys Arg Ile Ay Gn

I'le E?%ZSeﬂlly§7Eyb Phe Arg Cys Ser Ay 465470475480 agc gct cat cac cat

cat cg tgald67 Ser Ala His Hs Hs His Hs His 485 <210> 14 <211> 488
<212%t éﬁ §€tp'c%ﬂstct’v§c ALY dday cMlagl Kt T, § & G p Met L%!J Ser Leu
Ser Imeu ﬁryA MeVadTnlbdiD 18ulsr &y 1lié eallaeuelASEr Lyes L&:a Pro Gn Ala Cys

Pro Al a G n Cys 202530 Ser Cys Ser 18y Ser Thr Val Psp cys Hs Gy Leu Ala

Leu

(S Rt handery IS Mg obf Sof feCul R A a0 DBy Low Arg

HIS 65707580 Léﬂ Arg vaI Leu (HhSLeu Met Gu AsrBoLys Ile Ser Thr Ile Qu

Ar g 8%909 a

1001

115120125 Ley vr Arg Leu

Tob A o R R S T T

n Ala lle Pro Arg

130135140

cca
Pro

atc
e
65

ctg
Leu

Cta
Leu

ctc
Leu

ttg
Leu

ctc
Leu
145

atc
Ile

ttg
Leu

gat
Asp

agc
Ser

daa
Lys
225

gag acc atc aca gaa ata cgt ttg gaa cag aac aca atc aaa gtc 192
Glu Thr Ile Thr Glu I}e Arg Leu Glu GTn Asn Thr Ile Lys val
50 5 60

CCt cCt gga gct ttc tca cca tat aaa aag ctt aga cga att gac 240
Pro Pro Gly Ala ;ge Ser Pro Tyr Lys Lys Leu Arg Arg Ile Asp
, 75 80

agc aat aat cag atc tct gaa ctt gca cca gat gct ttc caa g%a 288
Ser Asn Asn Gln Ile Ser Glu Leu SAa Pro Asp Ala Phe Gln Gly
85 95

Cgc tct ctg aat tca ctt gtc ctc tat gga aat aaa atc aca gaa 336
Arg Ser Leu Asn Ser Leu Val Leu Tyr Gly Asn Lys Ile Thr Glu
100 105 110

ccc aaa agt tta ttt gaa g?a ctg ttt tcc tta cag ctc cta tta 384
Pro Lys Ser Leu Phe Glu Gly Leu Phe Ser Leu GIn Leu Leu Leu
115 120 125

aat gcc aac aag ata aac tgc ctt cgg gta gat gct ttt cag gat 432
Asn Ala Asn Lys Ile Asn Cys teu Arg val Asp Ala Phe Gln Asp
130 135 140

cac aac ttg aac ctt ctc tcc cta tat gac aac aag ctt cag acc 480
His Asn Leu Asn Leu Leu Ser Leu Tyr Asp Asn Lys Leu G1n Thr
150 155 160

gcc aag g?g acc Tttt tca cct ctt cgg gcc att caa act atg cat 528
Ala Lys Gly Igr Phe Ser Pro Leu Arg Ala Ile Gln Thr Met His
5 170 175

gcc cag aac ccc trt art tgt gac tgc cat ctc aag tgg cta gcg 576
Ala GIn Asn Pro Phe Ile Cys Asp Cys His Leu Lys Trp Leu Ala
180 i85 190

tat ctc cat acc aac ccg att gag acc agt ggt gcc cgt tgc acc 624
Tyr &Sg His Thr Asn Pro Ile Glu Thr ser Gly géa Arg Cys Thr
200 5

CCC €gC Cgc ctg gca aac aaa aga att g?a cag atc aaa agc aag 672
Pro Arg Arg Leu Ala gig Lys Arg Ile Gly GIn Ile Lys Ser Lys
210 220

ttc cgt tgt tca g?t agc gct cat cac cat cat cat cac tga 717
Phe Arg Cys Ser gBy Ser Ala His His H;s His His His
0 235

T <210> 12
<211> 238
<212> PRT
<213> Homo sapiens
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Lys Ala Phe Arg Ay Al a Val

145150155160 Asn A n |le Ser
Asp 165170175 Leu G u Val

Asp Ile Lys Asn Leu A n Leu Asp Tyr
Cys Ile u Asp Ay Ala Phe Arg Ala Leu Arg

Leu Thr

Val 180185190 Al a
1
Ser 195200205 Asn %s%ngfgig 88

Leu H| s 260265270 Page 22 09018f9 0180825 FR20091
Cys Ser Asn Asn Ile Val Asp Cys Arg Gy 275280285

Cys ?AIaAIacsThr

Lys &y THuAThSed WPy Hes 1Y Prigr A

I'le

Ile Arg Leu Gu "G n Asn Thr
305310315320 Ser

Il e 328330
Ser 340345

i

Pro Tyr

Leu Asn ASn ASn ASn Il'e Thr Arg Leu Ser

S Le Thr Phe Arg Leu Hi s
ﬁ“’!@bl%% ﬁg nfé geql'liﬁt Leu Ser Asp Trp
Leu x#0245220 Arg A n Arg Pro Arg VaI Ay Leu Tyr Thr Gn Cys met Ay Pro

phe (a7 DeARbI5 U Eh ST

n Val Ala Qu Val @dn Lys Arg GQu
é‘rLﬁhéeMs'ie“A{i PeB Ser Cys Ser Val
Forei gnFiling_seq.txt

AR eRYSPTiy" Qe SEmr Asd @asiThr G u 290295300

ys Val lle Pro Ho Gy Ala Phe

Lys Lys Leu Arg Arg Il e Asp Leu Ser Asn Asn G n
$¥F AHIUGelyAlGlyPren Abp AlualRher& thrGish ke Arg Ser Leu Asn
Leu Val Leu TA Ay Asn Lys 11é5Thr G u Leu Pro Lys Ser Leu

Phe 355360365 G u Ay Leu Phe Ser
Il e 370371538 A3a 'I(By‘SGlLElﬂé\l’AQ*gVBéu
Leu 385390395400

Ile Pro Pro Gly

65

Leu Ser Asn

Leu Arg Ser

Leu Pro

Leu Asn
130

Leu His
145

Ile Ala

Leu Ala

Asp Tyr

Ser Pro
210

Lys Phe

<210>
<211>
<212>
<213>

Asn

Lys

Gin

Leu
195

Arg

Arg

13
1467
DNA
Homo

Asn

Leu

100

Ser

Asn

Leu

Gly

AsSn

180

His

Arg

Cys

Ala

Gin

85

Asn

Leu

Lys

Asn

Thr

165

Pro

Thr

Leu

Ser

sapiens

Phe
70

Ile

Ser

Phe.

Ile

Leu

150

Phe

Phe

Asn

Ala

Gly

Ser Pro Tyr

Ser

Leu

Glu

Asn

i35

Leu

ser

Ile

Pro

Asn

215

Ser

Glu

val

Ser

Pro

Cys

Ile

200

Lys

Ala

Leu

Leu

105

Leu

Leu

Leu

Leu

Asp

Glu

Arg

His

Leu Gn Leu Leu Leu Leu Asn Ala Asn Lys
A3 ﬂnagﬁh@hGﬂeAﬁﬁ‘ gy H s Asn Leu Asn
0

Lys Lys Leu Arg Arg Ile Asp
75 80

Ala Pro Asp Ala Phe Gln Gly
90 95

Tyr Gly Asn Lys Ile Thr Glu
110

Phe Ser Leu GIn Leu Leu Leu
125

Arg val Asp Ala Phe Gin Asp
140

Tyr Asp Asn Lys Leu Gln Thr
155 160

Arg Ala ITe Gln Thr Met His
170 175

Cys His Leu Lys Trp Leu Ala

Thr Ser Gly Ala Arg Cys Thr
205

ITe Gly Gln Ile Lys Ser Lys
220

His His His His His
235
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Leu Ser Leu Tyr Asp Asn Lys Leu Gn Thr Ile Ala Lys Gy Thr Phe 405410415
Ser Pro Leu Arg Ala lle @n Thr nmet H's Leu Ala G n Asn Pro Phe 420425430
Ile Cys Asp Cys His Leu Lys Trp Leu Ala Asp Tyr Leu His Thr Asn 435440445
Prolle u Thr Ser Ay Ala Arg Cys Thr Ser Pro Arg Arg Leu Al a 450455460
Asn Lys Arg |l e GoroERfoslsoesdsrs_ Se008yis_Eyseilghei Ang_ystoer Gy
4654704 5480 ser Ala Hs Hs His Hs Hs H's 485 <210> 15 <211> 3390 <212>
é% sapi ens <220> <221> CDS <222> (1)..(3390)
0901& y82§£ﬁ82009116 Forei gnFi | i ng_seq. t xt <400> 15 atg cgc ggc gtt
ggc t cag atg ctg tcc ctg tcg ctg ggg tta gtg48 Met Arg Ay Val Ay Trp
3Ser Leu Ser Leu t % g atc ctg ac aag gtg
gca ﬁf&% @ gc@a&ﬁycﬁiﬁ g@% %&g é@‘ﬁ %%u_c,é% 9I8§g §5h Lys V&l Ala Pro
Oloct tgc tcg ggc agc aca gtg gac tgt cac
ggg ctg gcg ctgtcgc agcl44 Ser Cys Ser Ser Thr vaItAsp Cys é%s Gy Leu
erc 35@@4 At9%8t gec gag a ctg gat
tta lang{" %ﬁgggigez 4125y $€g?%§§ dﬂﬂrgé dqé @:ﬁh )&?g Leu Asp Leu Asn
Gy 505560 aat aac atc aca aga att acg aag aca gat ttt gct ggt ctt aga

cat 240t tac tcg g C agc aca gtg gac tgt cac g%g cta gcg ctg cgc age 144
Ser Cys Ser.Gly Ser Thr val Asp Cys His Gly Leu Ala Leu Arg Ser
35 40 45
gtg ccC agg aat atcC C€CC Cgc aac acc gag aga ctg gat tta aat g?a 192
val Pro Arg Asn Ile Pro Arg Asn Thr Glu Arg Leu Asp Leu Asn Gly
50 55 60
aat aac atc aca aga att acg aag aca gat ttt gct g?t ctt aga cat 240
Asn Asn Ile Thr Arg Ile Thr Lys Thr Asp Phe Ala Gly Leu Arg His
65 70 75 80
Ccta aga gtt ctt cag ctt atg gag aat aag att agc acc att gaa aga 288
Leu Arg val Leu GIn Leu Met Glu Asn Lys Ile Ser Thr Ile Glu Arg
85 90 95
?a gca ttc cag gat ctt aaa gaa ¢ta gag aga ctg cgt tta aac aga 336
Gly Ala Phe Gln Asp Leu Lys Glu Leu Glu Arg Leu Arg Leu Asn Arg
100 105 110
aat cac ctt cag ctg ttt cct gag ttg ctg ttt ctt g?g act gcg aag 384
Asn His Leu GIn Leu Phe Pro Glu Leu Leu Phe Leu Gly Thr Ala Lys
115 120 125
cta tac agg ctt gat ctc agt gaa aac caa att cag gca atc cca agg 432
Leu Tyr Arg Leu Asp Leu Ser Glu Asn Gln ITe GIn Ala Ile Pro Arg
130 135 140
aaa gct ttc cgt g?g gca gtt gac ata aaa aat ttg caa ctg gat tac 480
Lys Ala Phe Arg Gly Ala val Asp Ile Lys Asn Leu GIn Leu Asp Tyr
145 150 155 160
aac cag atc agce tgt att gaa gat g?g gca ttc agg gct ctc cgg gac 528
Asn GIn Ile Ser Cys Ile Glu Asp Gly Ala Phe Arg Ala Leu Arg Asp
: 165 170 175
ctg gaa gtg ctc act ctc aac aat aac aac att act aga ctt tct gt 576
Leu Glu val Leu Thr Leu Asn Asn Asn Asn Ile Thr Arg Leu Ser va
180 185 190
gca agt ttc aac cat atg cct aaa ctt agg act ttt cga ctg cat tca 624
Ala Ser Phe Asn His Met Pro Lys Leu Arg Thr Phe Arg Leu His Ser
‘ 195 200 205
aac aac ctg tat tgt gac tgc cac ctg gcc tgg ctc tec gac tgg ctt 672
Asn Asn Leu Tyr Cys Asp Cys His Leu Ala Trp Leu Ser Asp Trp Leu
210 215 220
cgc caa agg cct cgg gtt g?t ctg tac act cag tgt atg g?c cco tcc 720
Arg GIn Arg Pro Arg val Gly Leu Tyr Thr Gln Cys Met Gly Pro Ser
225 230 235 240
cac ctg aga g?c cat aat gta gcc gag gtt caa aaa cga gaa ttt gtc 768
His Leu Arg Gly His Asn val Ala Giu val GIn Lys Arg Glu Phe val
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Asn Asn Ile Thr Arg Ile Thr Lys Thr Asp Phe Ala Gy Leu Arg H s 65707580

cta aga gtt ctt cag ctt atg gag aat aag att agc acc att gaa aga288 Leu Arg
Val Leu G n Leu Met A u Asn Lys IIe Ser Thr Ile Au Arg 8592?5 gﬁa gfa g;c
ca at ctt aaa gaa cta t tta aac _aga336 Ay a Phe n p
Leg Eys du Leu g OA%Q%QESQ& AP Ee 100D 0es8e%axt cac ctt cag ctg
ttt cct gag ttg ctg ttt ctt ggg a cg aag384 Asn s Leu G n Leu Phe Pro
A u lgu dgaug etatectathg/a Tt aéslgagcws:cﬁltiﬂ@dﬁégﬁtgetttafg ’gg ctt gat ctc agt

gaa &X& THaG Saﬁjngé%r &he MegaA @4@25€I1_"e€NST§6E!"NG% LeuHAsp Leu Ser G u Asn
Gnile Gn A&%le Pro Arg 130485140 aaa gct t tod cgt ggg gca gtt gac ata
aaa agt ¢dtdg€aqcel@tiadc t @% 4¥S aBt B tRNGrgdc Fo¥ A@g¥gl Aspdal € Lys Asn
Leu Gym m@UA]ﬁaspﬂchrysm&lE i 68sraaen cAg @ad1C A8PAyisQhraG ygaa gat ggg gca

ttc agg gct2€tc cgg gac528 AH Gn lle Ser O¢8511le Gu Asp Gy Ala Phe Arg

A3 e dHOcAeACORLOIT S CELR0RA. 010 GhCaichells aac gac att act
a0 Gof 40t e e P et s VT Ko Iro oS, ASE i CRbn 11 & fhe rg'Leu
Ser VaI 2.1&50185190 gca agt29t$tc aac cat at g3@xt aaa ctt agg act ttt cga ctg
cat a6 Pro Lys Leu Ar Thr Phe Ar eu Hi s Ser

1952 0iE 0 Al aif ottt gt gg eg% Ficer SBAR B 5 oo oo

cttGEBSAsn Asn Leu Ty31 r Asp Trp Leu

210215220 cgc caa ag é:ct c gt ctg tac ?ct cag tgt atg ggc ccc
a a a = g r r

tCC?%gE?g ﬂ\i" ag BLARg \Féﬂ ﬁ E‘éaiggy%%ﬁﬁ?% 2 &iét dP®Bro Se
2252 4 AR aé‘ﬁo 3 ﬂt jxda®aaa cga gaa ttt
gtc768 Hi s Leu Arg @y H's Asn Ala du Vval ys Arg G u Phe Val
24528@0p5Rma ctt gca cca gat gct ttc caa gga cta cgc tct ctg aat tca 1056

ser Glu Leu Ala Pro Asp Ala Phe Gln Gly Leu Arg Ser Leu Asn Ser

- 340 345 350
ctt gtC ctc tat g?a aat aaa atc aca gaa ctc ccc aaa agt tta ttt 1104
Leu val Leu Tyr Gly Asn Lys Ile Thr Glu Leu Pro Lys Ser Leu Phe
355 360 365
gaa gga ctg ttt tcc tta cag ctc cta tta ttg aat gcc aac aag ata 1152
Glu Gly Leu Phe Ser Leu Gln Leu Leu Leu Leu Asn Ala Ash Lys Ile
370 375 380

aac tgc ctt cgg gta gat gct ttt cag gat ctc cac aac ttg aac ctt 1200

Asn Cys Leu Arg val Asp Ala Phe GIn Asp Leu His Asn Leu Asn Leu

385 390 395 400

Ctc tcc cta tat gac aac aag ctt cag acc atc gcc aag g?g acc ttt 1248

Leu Ser Leu Tyr Asp Asn Lys Leu GIn Thr Ile Ala Lys Gly Thr Phe

405 410 415
tca cct ctt cgg gecc att caa act atg cat ttg gcc cag aac ccc ttt 1296
Ser Pro Leu Arg Ala Ile Gln Thr Met His Leu Ala Gln Asn Pro Phe
420 425 430
att tgt gac tgc cat ctc aag tgg cta gcg gat tat ctc cat acc aac 1344
Ile Cys Asp Cys His Leu Lys Trp Leu Ala Asp Tyr Leu His Thr Asn
435 440 445
CCcg att gag acc agt ggt gcc cgt tgc acc agec ccc cgc cgc ctg gca 1392
Pro Ile Glu Thr Ser Gly Ala Arg Cys Thr Ser Pro Arg Arg Leu Ala
450 455 460

aac aaa aga att g?a cag atc aaa agc aag aaa ttc cgt tgt tca g?t 1440

Asn Lys Arg Ife Gly GIn ITe Lys Ser Lys Lys Phe Arg Cys Ser Gly

465 470 475 : 480

agc gct cat cac cat cat cat cac tga 1467

Ser Ala His His His His His His

485

<210> 14

<211> 488

<212> PRT

<213> Homo sapiens

Page 21



tgc agt ggt cac cag tca ttt atg gct cct tct tgt agt gtt ttg cac81l6 Cys Ser
Gy Hs Gn Ser Phe Met Ala Pro Ser Cys Ser Val Leu H s 260265270 Page 24
09018f 958018c825 FR2009116 Forei gnFi 11ng_seq.txt tgc cct gcc gcc tgt acc
tgt agc aac aat atc gta gac tgt cgt ggg864 Cys Pro Ala Ala Cys Thr Cys Ser
Asn Asn |l e val AJOTYESS801LaBR Yy _FR280BIB3Borxeaankdtingtsegatitt gag atc ccc aca
aat &#9%cch*gag acc atc aca gaa912 Lys Ay Leu Thr Qu Ile Pro Thr Asn Leu
Pro (bt aHgretly QaTriiyGip 89:9%%53_% 3l eflsdrl QefRy GG GQC aca atc aaa gtc
atc act cCt dga gt "ttc960 Ile Argibeu Qu Gn Asnighr Ile Lys Val Ile Pro
Pro Gy Al a Phe 305310315320 tca cca tat aaa aag ctt aga cga att gac ctg
agc t.ca t,c10 i r Ie Asp Leu Ser Asn
Asn gglr}] ﬁq?efgezggg&% gt%ctég{ QEEEEQBYEEA&AC%?% %'eo A%%Tc g’éa gga cta cgc tct
ctg aat tcalO056 ser Gu Leu AIa Pro Asp Al a Phe Gn Gy Leu Arg Ser Leu Asn
Ser 340345350 c tc_ctc a aat gaa atc, aca gaa ctc ccc aaa agt tta
ttt1§84 q!éuS‘ValG rT ¥ A %n 5y§1?I3yW Eh"Eiélf“”l‘-*’r?)‘*'"Lys Ser Leu Phe
355360365 gaa gga ctg ttt tcc tta cag ctc cta tta ttg aat gcc aac aag
atall52 Ju Gy Leu Phe Ser Leu G n Leu Leu Leu Leu Asn_ Ala Asn Lys Ile
3703Y3Bdl1oaA0 gt Id@tp'@g%é@t NgHEYr G ArgtLedafSRARUASY EBt aac ttg aac

ctt 1200 n Cys Leu Arg Asp Al a Phe g% Asp Leu His Asn Leu Asn Leu
385390395400 ctc tcc cta tat gac aac aag ctt cag acc atc gcc aag ggg acc
ttt 1248 AspulBedhteug ’re Aep LASHTHry 85k dbe@la Thy Leberrsl Bidys Ay Thr Phe
405490415 tca cct ctt’®gg gcec att caa’act atg cat ttg 8%c cag aac ccc
ttt1296 Ser Pro Leu Arg Ala lle Gn Thr met Hs Leu Ala G n Asn Pro Phe

Leu Arg val Leu GIn Leu Met Glu Asn Lys Ile Ser Thr Ile Glu Arg
85 _ 920 95

Gly Ala Phe GIn Asp Leu Lys Glu Leu Glu Arg Leu Arg Leu Asn Arg
100 105 110

Asn His Leu Gln Leu Phe Pro Glu Leu Leu Phe Leu Gly Thr Ala Lys
115 120 125

teu Tyr Arg Leu Asp Leu Ser Glu Asn GIn Ile Gln Ala Ile Pro Arg
130 135 140

Lys Ala Phe Arg Gly Ala val Asp Ile Lys Asn Leu Gln Leu Asp Tyr
145 150 155 160

Asn GIn Ile Ser Cys Ile Glu Asp Gly Ala Phe Arg Ala Leu Arg Asp
165 170 175

Leu Glu val Leu Thr Leu Asn Asn Asn Ash Ile Thr Arg Leu Ser val
180 : 185 190

Ala Ser Phe Asn His Met Pro Lys Leu Arg Thr Phe Arg Leu His Ser
195 200 205

Asn Asn Leu Tyr Cys Asp Cys His Leu Ala Trp Leu Ser Asp Trp Leu
210 215 220

Arg GIn Arg Pro Arg val Gly Leu Tyr Thr Gln Cys Mmet Gly Pro Ser
225 230 235 240

His Leu Abg Gly His Asn val Ala Glu val Gln Lys Arg Glu Phe val
245 250 255

Cys Ser Gly His GIn Ser Phe Met Ala Pro Ser Cys Ser val Leu His
260 265 270
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420425430 att tgt gac tgc cat ctc aag tgg cta gcg gat tat ctc cat acc
aacl344 Ile Cys Asp Cys His Leu Lys Trp Leu Ala Asp Tyr Leu Hi's Thr Asn
435440445 ccg att gag acc agt ggt gcc cgt tgc acc agc ccc cgc cgc ctg

gcal392 Pro Ile Ay Thr s Thr Ser Pro Arg Arg Leu Al a
450455460 aac aaa ﬁa%w;??8%58%55@90@12%%5@%9“5&&r@&éeq f¥tcgt tgt tca
gct 1440 Asn Lys Arg Ile Ay Gn Ile Lys Ser Lys Lys Phe Arg Cys Ser Ala
46547047848 1aasl agags ahg dyat sért esatdsnCTh ggl Adpacygaargaliyt at cga tca aaa
ttal488 Lys 2%u G n Tyr Phe ?8® Pro Gy Thr @8a Asp Tyr Arg Ser Lys Leu
485490495 agt gga gac tgc ttt gcg gat ctg gct tgc cct gaa aag tgt cgc
t gt 1536 88y LelyTHsElOiTe R0 Ahiaabs N chebrAody GHs FIOTH 1kys Ors Arg Oys
5005055189@aa gga acc aca®9%ta gat tgc tct3eat caa aag ctc aac aaa atc
ccgl584 Au Ay Thr Thr Val Asp Cys Ser Asn Gn Lys Leu Asn Lys Ile Pro
515520%2 a to.C aat - aat aat
gaalﬁi’%’% %%Q%Fg@% ngégzgghﬁ ‘!i']yei %%ra‘%il %%ng%gé %P’gg?_%clgﬁggsn Asn ASn Qu
530535540 Page 25 09018f9580180825 FR2009116 ForeignFiIing seg.txt ttt acc
gtg g, aaa ctt cct caa 680 Phe Thr Val Leu
ﬁteg %,a@Tgf %’?’%QU IL% o Aome il %51'5 8560 cgt aaa ata
aac ttt agc aac aat aag atc aca gat att gag gag gga 8 Arg Lys Ile Asn Phe
Ser ASn AF s1lle Thr A% lle Qu du Ay 565570575 gca ttt gaa gga gca
tct tA aﬁ'"oat“é'”é‘tta e G%‘Eéﬂé{g‘te”aét'ﬁ'ﬁ%qﬁua%’héea udy Ala Ser Ay
Val Asn GI u IIe Leu Leu Thr Ser n 580585590 c ttg gaa aat gtg cag cat

aag atg ttc aag gga ttg gaa agc ctcl824
Leu val Leu Tyr Gly Asn Lys ITe Thr Glu Leu Pro Lys Ser Leu Phe
: 355 360 365

Glu Gly Leu Phe Ser Leu GIn Leu Leu Leu Leu Ash Ala Ash Lys Ile
370 375 380

Asn Cys Leu Arg val Asp Ala Phe GIn Asp Leu His Asn Leu Ash Leu
385 390 , 395 400

Leu Ser Leu Tyr Asp Asn Lys Leu GIn Thr Ile Ala Lys Gly Thr Phe
405 410 415

Ser Pro Leu Arg Ala Il1e GIn Thr Met His Leu Ala GIn Ash Pro Phe
420 425 430

Ile Cys Asp Cys His Leu Lys Trp Leu Ala Asp Tyr Leu His Thr Asn
435 440 445

Pro Ile Glu Thr ser Gly Ala Arg Cys Thr Ser Pro Arg Arg Leu Ala
450 455 460

Asn Lys Arg Ile Gly GIn Ile Lys Ser Lys Lys Phe Arg Cys Ser Gly

465 470 475 480
Ser Ala His His His His His His
485
<210> 15
<211> 3390
<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(3390)
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Arg Leu Qu Asn Val Gn H's Lys Met Phe Lys Ay Leu Au Ser Leu 595600605
aaa act ttg atg ttg aga agc aat cga ata acc tgt gtg ggg aat gacl872 Lys Thr
Leu Met Leu Arg Ser Asn Arg Ile Thr Cys Val Ay Asn Asp 610615620 agt ttc
ata gga ctc agt tct gtg cgt ttg ctt tct ttg tat gat aat1920 Ser Phe Ile Gy
Leu Ser Ser Val Argpoiiefosiseusdsen_#r200TyIe_~ASfrihai 16R063HI080H40 caa att act

aca 31;00 cé?;gccat?)g Jgca ttt %atcactcctcgcat tct ttga1968 G n Ilgthhr Thr Val
Al a %g u 3[-3 g'@%@i g;i act ¢fa aac ctc
ttg &8’% At Gsi,(:ijcl;:%‘—’ltt y:i t%% aé?acL géﬁ?aguc g2 T é?ﬁ hre eu Asn Leu Leu Al a

Asn Pro Phe Asntcys Asn Cys Tyr Leu 660665670 gct tgg ttg gga I%%g tgg ctg
aga && gaHg&tatgacgpd at acEht gALG: TED 9c8ucad ¥99 u TrpPoLeu Arg Lys
Lys AF% ’%Igel IESTH?S“GLX/S /‘-@% %gS 8%%%&“@5%5%%@5‘ g&% cca tac ttc ctg
aaa gaa ata ccc atc cag gat2112 Pro Arg Cys @ n'Lys Pro Tyr Phe Leu Lys G u
Il e Rco ddcetca rgﬁ;é\sqgc%ﬁﬁ% Qfacgtar gec tcigpgegacgt¢ar agt tgt lgdt gac gga
aat §af ‘@’éc% atc Y gter 18 Yal AgpaCys 816G YASY Phe LRHrATySeMsp Asp Ay Asn Asp
Asp Asn Ser~705710715720 tgctcc cca ctt tct 'cgc tgt cct act gaa tgt act

tgc fgkg @t agead20fcQyse S6¢ RicoadCyaPeiga At @ G¥6 thataakhggdd u Cy2Thr Cys Leu
Asp Var PA25XBDA35 TtecPigpt arggent Hir ade Aagcl.angsggeutasp ey gtc ttg ccg aaa
ggt att2¥56 val Val Arg @ys Ser Asn Lys &FY Leu Lys Val Leu Pro Lys Ay Ile

740743¢ 30 CoAc 398 LAl 2t GcdgI8¢h bhE LRl g&t GoPal+ O RRE Caa it aca
ct 92304 AIno1 e ghAsqargVaile Thr L@isuThrersg whelglh A%p L@uyardsRié&S n Phe Thr Leu

755760765 gtt ccc aag/@aa ctc tcc aac 45ac aaa cat tta 8Ba ctt ata gac

tta2 §§8i\é%| gwI:D{ Q:tltyt_saggc& Ia%’ g?i%raé%s gaa_y:{ttl‘xgc lahcé a %ugél._ahragé'eu l I2988'6‘3'3 Leu

7707 g val Leu GIn Leu Met Glu Asn Lys Ile Ser Thr Ite Glu Arg
85 : 90 95

g?a gca ttc cag gat ctt aaa gaa cta gag aga ctg cgt tta aac aga 336
Gly Ala Phe Gin Asp Leu Lys Glu Leu Glu Arg Leu Arg Leu Asn Arg
100 105 110

aat cac ctt cag ctg ttt cct gag ttg ctg ttt ctt g?g act gcg aag 384
Asn His igg GIn Leu Phe Pro Egg Leu Leu Phe Leu gzg Thr Ala Lys

cta tac agg ctt gat c¢tc agt gaa aac caa att cag gca atc cca agg 432
Leu Tyr Arg Leu Asp Leu Ser Glu Asn Gin Ile GIn Ala Ile Pro Arg
130 135 140

aaa gct ttc cgt g?g gca gtt gac ata aaa aat ttg caa ctg gat tac 480
Lys Ala Phe Arg Giy Ala val Asp Ile Lys Asn Leu Gin Leu Asp Tyr
145 150 155 160

aac cag atc agc tgt att gaa gat g?g gca ttc agg gct ctc cgg gac 528
Asn Gln ITe Ser Cys Ile Glu Asp Gly Ala Phe Arg Ala Leu Arg Asp
165 170 175
ctg gaa gtg ctc act ctC aac aat aac aac att act aga ctt tct gt 576

Leu Glu val Leu Thr Leu Asn Asn Asn Asn Ile Thr Arg Leu Ser va
180 185 190

gca agt ttc aac cat atg cct aaa ctt agg act tit cga ctg cat tca 624
Ala Ser Phe Asn His Met Pro Lys Leu Arg Thr Phe Arg Leu His Ser
195 200 205

aac aac ctg tat tgt gac tgc cac ctg gcc tgg ctc tcc gac tgg ctt 672
Asn gsg Leu Tyr Cys Asp g{g His Leu Ala Trp 553 ser Asp Trp Leu
1

Cgc caa agg cct cgg gtt g?t ctg tac act cag tgt atg g?c ccC tcc 720
Arg GIn Arg Pro Arg val Gly Leu Tyr Thr Gln Cys Met Gly Pro Ser
225 230 235 240

cac ctg aga g?c cat aat gta gcc gag gtt caa aaa cga gaa ttt gtc 768
His Leu Arg Gly 214.? Asn val Ala Glu \2/% GIn Lys Arg Glu 52? val

tgc agt g?t cac cag tca trt atg gct cct tet tgt agt gtt ttg cac 816
Cys Ser Gly gég GIn Ser Phe Met Ala Pro Ser Cys Ser val Leu His
265 270
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agt aac aac aga ata agc acg ctt tct aat cag agc ttc agc aac atg2400 Ser Asn
Asn Arg Ile Ser Thr Leu Ser Asn G n Ser Phe Ser Asn Met 785790795800 acc
cag ctc ctc acc tta att ctt agt tac aac cgt ctg aga tgt att2448 Thr G n Leu
Leu Thr Leu Ile Leu Ser Tyr Asn Leu Arg s Il e 805810815 Page 26
09018f 958018c825 FPRIYFHIX 1&6‘?@%@?‘\%%%@@&?&%%1H@gs@‘gttxﬁaaAlaacHgga CngCTh
cac tige 862 ggatgdCagdhe ah 8132 %k L YSa y I's Cys Thr
Asp A%g Mad gAsr%]@ SgsTyhﬁE%% @agﬁaﬁt@ gp%gac sgp;r égggaa ggt tac agt
ggc ttg ttc?¥@yt gag ttt3339 8% Cys Ile Cys RBB G u yTyr Ser Ay Leu Phe

Cys 4.y g%e éééélg%})ﬂg f.ct ccg G al L¢.¢glc cct cgt agc get, cat cac
cat 36 & § i 50 T SSA LS ALh B S M S W M
111511203%P5 cac tga3390 246 s <210> 16 <21390 1129 <212> PRT <213> Hono

sapi ens <400> 16 Met gﬁtﬁa Gn nmet Leu Ser Leu Ser Leu Ay

Leu VHE Anrote Gl CE) ﬁsﬂ brebtorel) D fta oMo AaGn

354045 val Pro Ar Asn Ile Pro Arg Asn Thr Gu Arg Leu Asp Leu Asn Gy

5055@@Fa cca tat aaa dag ctt aga cga att gac ctg agc aat aat cag atc 1008
er Pro Tyr Lys Lys Leu Arg Arg Ile Asp Leu Ser Asn Asn Gln ITe
325 330 335
tct gaa ctt gca cca gat get ttc caa g?a cta cgc tct ctg aat tca 1056
Ser Glu Leu Ala Pro Asp Ala Phe GIn Gly Leu Arg Ser Leu Asn Ser
340 345 350
Ctt gtc CtcC tart gga aat aaa atc aca gaa cic ccc aaa agt tta ttt 1104
Leu Val Leu Tyr Gly Asn Lys Ile Thr Glu Leu Pro Lys Ser Leu Phe
355 360 . 365
gaa g?a Cctg ttt tcc tta cag ctc cta tta ttg aat gcc aac aag ata 1152
Glu Gly Leu Phe Ser Leu GIn teu Leu Leu Leu Ash Ala Asn Lys Ile
. 370 375 380
dac tgc ctt cgg gta gat gct ttt cag gat ctc cac aac ttg aac ctt 1200
Asn Cys Leu Arg val Asp Ala Phe GIn Asp Leu His Asn Leu Asn Leu
385 390 395 400
ctc tcc cta tat gac aac aag ctt cag acc atc gcc aag g?g acc ttt 1248
Leu Ser Leu Tyr Asp Asn Lys Leu GIn Thr Ile Ala Lys Gly Thr phe
405 410 415
tca cct ctt cgg gcc att caa act atg cat ttg gcc cag aac ccc ttt 1296
Ser Pro Leu Arg Ala Ile Gln Thr Met His Leu Ala GIn Asn Pro Phe
420 425 430
att tgt gac tgc cat ctc aag tgg cta gcg gat tat ctc cat acc aac 1344
Ile Cys Asp Cys His Leu Lys Trp Leu Ala Asp Tyr Leu His Thr Asn
435 440 445
ccg att gag acc agt ggt gcc ¢gt tgc acc age ccc cgc cgc ctg gea 1392
Pro Ile Glu Thr ser Gly Ala Arg Cys Thr Ser Pro Arg Arg Leu Ala
450 455 460
aac aaa aga att g?a cag atc aaa agc aag aaa ttc cgt tgt tca gct 1440
Asn Lys Arg Ile Gly GIn ITe Lys Ser Lys Lys Phe Arg Cys Ser Ala
465 470 475 480
ada gaa cag tat ttc att cca g?t aca gaa gat tat cga tca aaa tta 1488
Lys Glu GIn Tyr Phe 1le Pro Gly Thr Glu Asp Tyr Arg Ser Lys Leu
485 490 495
agt g?a gac tgc ttt gcg gat ctg gct tgc cct gaa aag tgt cgc tgt 1536
Ser Gly Asp Cys Phe Ala Asp Leu Ala Cys Pro Glu Lys Cys Arg Cys
200 505 510
gaa g?a acc aca gta gat tgc tct aat caa aag ctc aac aaa atc ccg 1584
Glu Gly Thr Thr val Asp Cys Ser Asn GIn Lys Leu Asn Lys Ile Pro
515 520 525
‘gag cac att ccc cag tac act gca gag ttg cgt ctc aat aat aat gaa 1632
Glu ?;8 Ile Pr¢ GIn Tyr Thg Ala Glu Leu Arg Leg ASn Asn Asn Glu
53 : 54
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Asn Asn
Leu Arg
Al a Phe
Hs Leu
Tyr Arg
Al a Phe A

ogolglg %%Eﬁ%

Asn
Pro
Cys
Ay
Asn
Ser
Thr
Ile
Asn
Lys

5 dasy a

§

Ile Thr Arg Ile Thr

Val

‘Peut

Leu Gn Leu Met A u Asn Lys Ile Ser Thr

R4

yAIa VaI

o Ak

Asn Asn Asn IIe Thr Arg

a‘Fh’?ttPF\@C AF‘
4,208 367 45F ARDpLAY )

Lys Thr Asp Phe Ala Ay Leu Arg H s 65707580

Ile u Arg 859095 dvy
Gn Asp Leu Lys GQu Leu Gu Arg Leu Arg Leu Asn Arg 100105110 Asn
Gn Leu Phe Pro Qu Leu Leu Phe Leu Ay Thr Ala . Lys 115120125 Leu
Leu Asp LemB(EGFQKBIOUISdﬁB sﬁzmoguas @bmi@haﬂh‘lng_ﬂfcptﬁtg 130135140 Lys

IIe

SR B

Leu Ser val

Leu Tyr Thr Gn Q/s Met Gy Pro
\ggh uﬁtagiilg WagcaGrat
YPYG Sef
Rsn Ile

BilRePheef I
Cys Ser As

Rge iy g&sSraaIcegt?IPE% Sg;

Fing
Leu

dda
Lys

agt
ser
625

caa
Gln

tct
Ser

gct
Ala

cct
Pro

gt
va
705

tge
Cys

gtc
val

cca
Pro

gtt
val

agt
Ser
785

acc
Thr

JdueGly Aswata

Arg

act
Thr
610

ttc
Phe

att
Ile

act
Thr

Ltgg
Trp

aga
Arg
690

gcce
Ala

tcc
ser

gtc
val

aga
Arg

ccc
Pro
770

aac
Asn

cag
Gln

5%\9 Ile Asp Leu

ttg
Leu

ata
Ile

act
Thr

cta
Leu

ttg
Leu
675

tgt
cys

att
Ile

cca
Pro

cga

atg
Met

aca
Thr

aac
Asn
660

ety

caa
Gin

cag
Gin

ctt

Leu

tgt

Arg Cys

gat
Asp
755

aag
Lys

aac
Asn

ctc
Leu

Y
740
gtc
val

gaa
Glu

aga
Arg
ctc
Leu

ttg
Leu

ctc
Leu

gtt
val
645

ctc
Leu

gagd
Glu

aaa
Lys

gac
Asp

tct
ser
725

agc
ser

aca
Thr

ctc
Leu

ata
Ile

acc
Thr
805

aga
Arg

agt
ser
630

gca
Ala

ttg
Leu

tgg
Trp

cca
Pro

ttc
Phe
710

cgc
Arg

dac
Asn

gag
Glu

tcc
Ser

agc
ser
790

tta
Leu

agc
Ser
615

tct
Ser

cca
Pro

gcc
ATa

ctg

Leu A

tac
Tyr
695

act
Thr

tgt
Cys

aag
Lys

ttg
Leu

aac
Asn
775

acg
Thr

att
Ile

%Wﬂg

Val

vade
Asp

Eafal

5

s ASn Leu /%E'B LeucAs
t xt%Lgﬁﬁ(e}mo Val
180185190 Al a Ser
qadyady @tgeﬂrcal%Q@
AT T
er 22523023524

145150155160

% E\rg A§165170175

Leu Thr Leu
Phe Asn H s net
Leu17‘I3)$r CQys Asp
h Arg Pro Arg Val

Hs Leu Arg Ay His

agd gakPheravatt 22152@@2@ @ps Serlfd6y His G n
52904A6%s Pro Ala Ala Cys
285 Lys Ay Leu Thr Gu

pEVEIULEE H Lo
%Zrils Arg Ay 275

aHy atd @tdhdagGy
iprsoMed Phal lySPh

aat cga ata acc

Asn

gt
Va

ety

aat
Asn
aga
680
tte
Phe

tgt
Cys

cct
Pro

aty

tat
Tyr
760

tac
Tyr

ctt
Leu

ctt
Leu

Arg

cgt
Arg

gca
Ala

cct
Pro
665

aag

rg Lys

ctg
Leu

gat
Asp

act
Thr

ttg
Leu
745

ctg
Leu

aaa
Lys

tct
Ser

agt
ser

Ile

ttg
Leu

ttt
Phe
650

ttt
Phe

aag
LYyS

aaa
Lys

gac
Asp

gaa
Glu
730

aag
LyS

gat
Asp

C@t
H1s

aat
Asn

tac
Tyr
810
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Thr

ctt
Leu
635

gat
Asp

aac
Asn

aga
ATg

gaa
Glu

gga
ety
715
tgt
Cys

gtc
val

2ty

tta
Leu

cag
Gln
795

aac
Asn

tgt
Cys
620

tct
ser

act
Thr

tgt
Cys

att
Ile

ata
Ile
700

aat
Asn

act

Thr

ttg
Leu

aac
Asn

aca
Thr
780

agc
ser

cgt

-Arg

at
Va

ttg
Leu

Ctc
Leu

aac
Asn

gtc
val
685

cCccC
Pro

gat
Asp

tgc
Cys

ccg
Pro

caa
Gln
765

ctt
Leu

ttc

Phe

ctg
Leu

&ty

tat
Tyr

C@t
His

tgc
Cys
670

acg
Thr

ate
Ile

gac
Asp

ttg
Leu

aaa
Lys
750

ttt
Phe

ata
Ile

agc
ser

aga
Arg

aat

y Asn

gat
Asp

tCct
Ser
655

tac
Tyr

9?;

cag
Gln

aart
Asn

gat
Asp
735

aft

aca
Thr

gac
Asp

aac
Asn

tgt
Cys
815

gac
Asp

aat
Asn
640

tta
Leu

ctg
Leu

aat
Asn

gat
Asp

agt
Ser
720

aca
Thr

att
Ile

ctg
Leu

tta
Leu

atg
Met
800

att
Ile

290205386k Icke Argigeu G u Gn
368 303353268uSer Pro Tyr Lys
0 Asn Asn G n BPe

1872

1920

1968

2016

2064

2112

2160

2208

2256

2304

2352

2400

2448



325330335 Ser Qu Leu Ala Pro Asp Ala Pile Gn Ay Leu Arg Ser Leu ASn Ser
340345350 Leu Val Leu Tyr Ay ASn Lys Ile Thr Qu Leu Pro Lys Ser Leu Pile
355360365 G u Ay Leu Phe Ser Leu G n Leu Leu Leu Leu Asn Ala ASn Lys Ille
370375380 Asn Cys Leu Arg Val Asp Ala Pile G n Asp Leu His Asn Leu ASn Leu
385390395400 Leu Sw01ﬁéﬁﬁswy$c8&§pFR%ﬁ9l:5&_FheangEﬂ1'159J:se|ql.@x'Al a Lys Ay Thr
Phe 405410415 Ser Pro hr Met H's Leu AI n ASn Pro
e SepEait o Sicaablebitd of S b aAd b ne e B T
ASn 435440445 8Q8018f 958018c825845R2009116 Forel g3bil1 ng_seq.txt Pro Ile GQu
Thr Ser Ay AlaaA s‘c Thr ser ProaQr Arg Le(:EJ Qpagaigoﬁgmwas@%n Lys Arg
Ile st r at 0475 Lys Qu
G n %‘?El ﬁeg ﬁ& %% p?rl§1,+ yArga E? A% A SPe Peh 90490455 Sor G y
Asp Q/s Phe Al a Asp Leu AIa Cys Pro Glu Lys cys Arg Cys 500505510 Qu Gy
Thr ThE | tHs fce yeatseta ‘tng QCLGJ@CASﬂ kys tacetd®r gab15528825 A u Hi s
Ile é?%% L& PeFHE SAH gﬁ Q1ieﬁ§”A§g’g REWH TAENSXS 45530535540 Phe Thr
Val Leu u Ala Thr Ay ITe Phe Lys Lys Leu Pro G n Leu 545550555560 Arg
Lys kbe adsnatRheaerggAstn Asa daystdd etd traghsqy bhe tGcuadd yagd y S56BH70575 Al a
Phe %?J AghyMeq) §1$eTr'"PGé§P Var AsenTma yal I'-gSLéﬁzr Géw TPIﬁr'—)@eﬁ'llAsn 580585590

cct gga att gct cgt tgt get ggt cct g?a gaa atg gca gat aaa Cctt 2688
Pro Gly Ile Ala Arg Cys Ala Gly Pro Gly Glu Met Ala Asp Lys Leu
385 890 895
tta CctC aca act ccc tcc aaa aaa Ttt acc tgt caa g?t cct gtg gat 2736
Leu Leu Thr Thr Pro Ser Lys Lys Phe Thr Cys Gln Gly pPro val Asp
900 905 910
gtc aat att cta gct aag tgt aac ccc tge cta tca aat ccg tgt aaa 2784
Val Asn Ile Leu Ala Lys Cys Asn Pro Cys Leu Ser Ash Pro Cys Lys
915 920 925
aat gat‘g?c aca tgt aat agt gat cca gtt gac ttt tac cga tgc acc 2832
Asn Asp Gly Thr Cys Asn Ser Asp Pro val Asp Phe Tyr Arg Cys Thr
930 935 _ 940
tgt cca tat g?t ttc aag ggg cag gac tgt gat gtc cca att cat gec 2880
Cys Pro Tyr Gly Phe Lys Gly Gln Asp Cys Asp val Pro Ile His Ala
945 950 855 960

tgc atc agt aac cca tgt aaa cat g?a g?a act tgc cac tta aag gaa 2928
Cys Ile Ser Asn Pro Cys Lys His Gly Gly Thr Cys His Leu Lys Glu
965 970 975
g?a gaa gaa gat g?a ttc tgg tgt att tgt gct gat g?a ttt gaa g?a 2976
y Glu Glu Agp Gly Phe Trp Cys g;g Cys Ala Asp Gly Phe Glu Gly
980 9290

gaa aat tgt gaa gtc aac gtt gat gat tgt gaa gat aat gac tgt gaa 3024
Glu Asn Cys Glu val Asn val Asp Asp Cys Glu Asp Asn Asp Cys Glu
995 1000 1005

aat aat tct aca tgt gtc gat g?c att aat aac tac aca tgc ctt 3069
Asn Asn  Ser Thr Cys val Asp y Ile Asn Asn Tyr Thr Cys Leu
1010 1015 1020

tgc cca c¢ct gag tat aca g?t gag ttg tgt gag gag aag ctg gac 3114
Cys Pro Pro Glu Tyr Thr Gly Glu Leu Cys Glu Glu Lys Leu Asp
1025 1030 1035

' ttc tgt g¢gcc cag gac ctg aac cCcC tgc cag cac gat tca aag tgc 3159
Phe Cys Ala Gln Asp Leu Asn Pro Cys GIn His Asp Ser Lys Cys
1040 1045 1050

atc cta act cca aag g?a ttc aaa tgt gac tgc aca cca g?g tac 3204
Ile Leu Thr Pro Lys Gly Phe Lys Cys Asp Cys Thr Pro Gly Tyr
1055 1060 1065

gta g?t gaa cac tgc gac atc gat Tttt gac gac tgc caa gac aac 3249
val y Glu His Cys Asp Ile Asp Phe Asp Asp Cys GIn Asp Asn
1070 1075 1080
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Arg

Lys Thr

Ser

625630635640 A n |

Leu
Leu
Asn
Asp
Ser
Pro
Arg
Asp
Lys
Asn
Gn
Pro
dy
Al a

Leu Au Asn Val @n His Lys nmet Phe Lys Ay
Leu net Leu Arg Ser Asn Arg Ile Thr Cys
Phe Ile Gy Leu Ser Ser val Arg Leu Leu Ser
645650655 ser
6BO665H670ad @cTogn beu @ky fdcuadd pateytaly
6¥56 SYPrf-‘énAﬁag &3

690695700 val Ala lle Asp Phe Thr
m@?ﬂ&?15{2&gc08&1§§9ﬁ91&<‘a%2§gf

e Qg Alg @gsPier 610 ey ATy rCyse
cys Asn Lys Gy LédV%ys Vval
Mol i Ghd de§Ugdy el QU ARG %EP
Get kU Bed Nb@gn\%éﬁ)’[ed—WoﬁisgggL?g;E &
Arg 11é Ser Thr Leu sdi2@®sn G n Ser Pheifr
Ley #q%u Thr Leu Ile Leu Ser Tyr Asn Arg Leu
AF 9 r Phe Asp Ay Leu Lys Ser Leu Arg Leu
Asn Asp Ile Ser Vval Val Pro AQu dy Al a Phe
Leu Ser Hs Leu Ala lle Ay Ala Asn Pro Leu
<210> 16

<211> 1129

<212> PRT

<213> Homo sapiens
<400> 16

¥et Arg Gly val

Leu Prolllds

Gly Trp GIn Met Leu Ser Ser Leu

5 10

Leu

Leu Ala Ile Leu Asn val Ala Gln Ala

20

Lys Pro

25

Cys Pro

Ser Thr

35

ser Gly ser Ala

45

Cys val Asp His

40

Cys Gly Leu

val Pro Ile

50

Arg Asn Pro Arg Asn Thr Glu

55

Leu
60

Arg Asp

Ile Thr Ile Thr

70

Asn
65

Asnh Thr Phe Ala

75

Arg Lys Asp Gly

Gln
85

Leu Arg val Leu Leu Met Giu Asn Ile Ser Thr

Phe G1n

100

Gly Ala Asp Leu Giu Leu

105

Lys Arg Leu Arg

Gln Glu

120

Leu Phe

115

Asn His Leu Pro Leu Leu Phe Leu Gly

Gln Ala

140

Leu Tyr Leu Glu Gln Ile

130

Arg Asp Leu Ser

135

Asn

Phe Ala val Ile

150

Lys Ala

145

Arg Gly Asp Asn GIn

155

Lys Leu

Asn Gln ITe Ser Cys Ile Glu Asp Gly Ala Phe Arg Ala

170
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R T

i, N e _Thr _Leu _ 75576
ﬁ?écuﬁ%qeﬁ \ ﬁ?tq‘ﬂ??owgg@g

Leu A u Ser Leu 595600605
Val Ay Asn Asp 610615620
Leu Tyr Asp Asn

I Pro Ay.A a_Phe Asp Thr Leu His Ser
bﬁ?%a d}gﬁyﬁeﬁé‘%@?lﬁ{oﬂéwrﬁﬁy'lﬂ'rée‘)\stﬁ‘tq/s Asn Cys Tyr
L¥sc
;gn QpsTIRT syl aPrel | asn

SAsp Asp Ay Asn Asp Asp ASn

8 A9 llesYgd Thr Gy
g Giru Ile Prolle Gn

Cys Ser
val val

Gy lle 740745750 Pro Arg
Val Pro
Ser Asn
Asn Met 785790795800 Thr

Arg Cys Ile 805810815 Pro
Leu Ser Leu 838¥»5830 Hi s
Asn Asp Leu 835840845 ser

Tyr Cys Asp

Gly Leu val

15

Ala GIn

Cys
30

Leu Arg ser

Leu Asn Gly

His
80

Leu Arg

Glu
25

Ile Arg

Leu
110

Asn Arg

Thr Ala tys

ITe Pro Arg

Leu

Asp

Leu Arg



850855860 cys Asn nmet G n Trp Leu Ser Asp Trp Val Lys Ser Qu Tyr Lys Qu
865870875880 Pro Ay Ile Ala Arg Cys Ala Ay Pro Gy GQu Mt Ala Asp Lys
Leu 885890895 Leu Leu Thr Thr Pro Ser Lys Lys Phe Thr Cys A n Ay Pro val
Asp 900905910 Val Asn Ile Leu Ala Lys Cys Asn Pro Cys Leu Ser Asn Pro Cys
Lys 915920925 Asn 0Asp3 @580 Rue2 OFR20891L16eForks pniFfonyaleqsp: Phe Tyr Arg Cys
Thr 93093594 sagro Tyr Glg Phe L%ns gy dn Asg %/?s Aslp Val Pro Ile H's
Al a #5&389 9% § 19UehgRA 'Aiggﬁ? &8 AN ol AY Thr Cys Hi s Leu
Lys G u 965970 Gy Gu du p Gy Phe Trp Cys Ile Cys Ala Asp Ay Phe
A u dy 980985990 09018f958018c825_FR2009116_Forei gnFiling_sep.txt @ u Asn
Cys @3 S¢alPhas Asnvdli s g3 ﬁ%‘p'i sLe&J“’,Z%ﬂhAs'ﬁ'eA% &fY MSuSY9510001005 ASn ASn
Ser Thr Q/s1 al Asp Gy lle n Asn Tyr Thr s Leu 101010151020 cys Pro
Pro Gu Tyr Thr Ay Qu Leu Cys Qu Gu Lys Leu Asp 102510301035 Phe cys
Al a &m ASp pLdue Ty ASTYS Prsp HGE el 81ASPP Seau Beis AGY sTrpOU€10451050 Il e Leu
Thr Pro2¥s Gy Phe Lys gi Asp cys Thr Pr'@ Ay Tyr 105510601065 Val Gy
GQu Hs Cys Asp Il e Asp Phe Asp Asp Cys G n Asp Asn 107010751080 Lys Cys
Lys Asd) dBhyary ardliasgQys dhy LAspryd ahVainAsis @y cTyrprbO8&10901095 Thr Cys
lle @% Pro Qu Ay TR0 Ser Gy Leu PR85Cys G u Phe 118#11051110

His Leu Arg Gly His Asn val Ala Gilu val GIn Lys Arg Glu Phe val
245 250 255

Cys Ser Gly His GIn Ser Phe Met Ala Pro Ser Cys Ser val Leu His
260 265 270

cys Pro Ala Ala Cys Thr Cys Ser Asn Asn Ile val Asp Cys Arg Gly
275 280 285

Lys Gly Leu Thr Glu Ile Pro Thr Asn Leu Pro Glu Thr Ite Thr Giu
290 295 300

I1e Arg Leu Glu GIn Asn Thr Ile Lys val Ile Pro Pro Gly Ala Phe
305 310 315 320

Ser Pro Tyr Lys Lys Leu Arg Arg Ile Asp Leu Ser Asn Asn Gln Ile
325 330 335

Ser Glu Leu Ala Pro Asp Ala Phe GIn Gly Leu Arg Ser Leu Ash Ser
340 345 350

Leu val Leu Tyr Gly Asn Lys Ile Thr Glu Leu Pro Lys Ser Leu Phe
355 360 365

Glu Gly Leu Phe Ser Leu Gln Leu Leu Leu Leu Asn Ala Asn Lys Ile
370 375 380

Ash Cys Leu Arg val Asp Ala Phe GlIn Asp Leu His Asn Leu Asn Leu
385 390 395 400

Leu Ser teu Tyr Asp Asn Lys Leu GIn Thr Ile Ala Lys Gly Thr pPhe
405 410 415

Ser Pro Leu Arg Ala Ile GIn Thr Met His Leu Ala GIn Asn Pro Phe
420 425 430

ile Cys Asp Cys His Leu Lys Trp Leu Ala Asp Tyr Leu His Thr Asn
435 440 445
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ser Pro Pro Met Val Leu Pro Arg Ser Ala Hs Hs His H's H's 111511201125
H s <210> 17 <211> 717 <212> DNA <213> Mius mnuscul us <220> <221> CDS <222>
(1)..(717) <400> 17 atg tac agg atg caa ctc ctg tct tgc att gca cta agt ctt
gca ctt48 Met Tyr Arg Met G n Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu
151015 gtc acg aat 09HETII8918R25L 2008 LegEerejnFiingasen.tyt agc aac aat 96
Val n I 1 0 S, Ser, n Asn 202530 atc
gta Egé %t G?’StThSS%ergggy %g {r{gccgc?hé\la%ra 58 -(Etgé Agéal'é}afﬂétst 144 1l1e Val Asp
Cys Arg Ay Lys Ay Leu Thr Qu Ile Pro Thr Asn Leu 354045 cca gag acc atc

aca gaa ata,cgt .ttg g aac_agc atc aga gtcl92 Pro u Thr he Thr Gu
1o AZd 5L 6 d 8 HoAST SOF PRy Ve satindod oS serala

09018f 958018c825 FR2009116 ForeignFiling_seg.txt atc ccf3 cct gga get ttc
tca cca tat aaa aag ctt aga cga ctg._gac240 Ile Pro Pro Ay Ala Phe Ser Pro
Tyr LLy$ @;PSG]_’EJYN%‘;AFBE IPER Cﬂé/pT"G’S%%B‘B?@ EY'"gAégegeéagaéﬁu cag ate tct gaa
ctt gca cca gat gct 'ttc caa gga288 u Ser Asn Asn Ile ser Qu Leu Ala
Pro Asp Ala Phe A n Ay 859095 cta cgc tct ctg aat tea ctt gtc etc tat gga
aat &84 %WcAm&yga%t@BshLeapAreg Aar CyePrasAliseys leyg M Ckeu Tyr Ay Asn Lys
Ille Thr Au 1008085110 etc ccc a2 agt tta ttt gadlgga ctg ttt tcc tta cag
etc eta tta384 Leu Pro Lys Ser Leu Phe Qu Gy Leu Phe Ser Leu G n Leu Leu
Leu T1b1Z@12h tThg \aat Ageeyaassrraath ala 1aacLégasetilysegt: gra gat get ttt cag
gat 432 515 520 525

Glu His Ile Pro GIn Tyr Thr Ala Glu Leu Arg Leu Asn Asnh Asn Glu
530 535 540

Phe Thr val Leu Glu Ala Thr Gly Ile Phe Lys Lys Leu Pro Gln Leu
545 550 555 560

Arg Lys I1e Asn Phe Ser Asn Asn Lys Ile Thr Asp ITle Glu Glu Gly
565 570 575

Ala Phe Glu Gly Ala Ser Gly val Asn Glu ITe Leu Leu Thr Ser Asn
580 585 590

Arg Leu Glu Asn val GIn His Lys Met Phe Lys Gly Leu Glu Ser Leu
595 600 605

Lys Thr Leu Met Leu Arg Ser Asn Arg Ile Thr Cys val Gly Asn Asp
610 615 620

Ser pPhe Ile Gly Leu Ser Ser val Arg Leu Leu Ser Leu Tyr Asp Asn
625 630 635 640

GIn ITe Thr Thr val Ala Pro Gly Ala Phe Asp Thr Leu His Ser Leu
645 650 635

Ser Thr Leu Asn teu teu Ala Asn Pro Phe Asn Cys Asn Cys Tyr Leu
660 665 670

Ala Trp Leu Gly Glu Trp Leu Arg Lys Lys Arg Ile val Thr Gly Asn
675 680 685

Pro Arg Cys GIn Lys Pro Tyr Phe Leu Lys Glu Ile Pro Ile Gin Asp
690 695 700

val Ala ITe Gin Asp Phe Thr Cys Asp Asp Gly Asn Asp Asp Asn Ser
705 710 715 720
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Leu
etc
Asn
gcc
Ay
aac
Phe
aac
Ile
aaa
Ile
cac
Hi s
Met
Thr
Asp
Ile

Asn Ala Asn Lys Ile Asn cys Leu Arg Val Asp Ala Phe @ n Asp 130135140
cac aac ttg aac ctt ctc tee cta tat gac aac aag ctt cag acc480 Leu H S
Leu Asn Leu Leu Ser Leu Tyr Asp Asn Lys Leu A n Thr 145150155160 gtc

aag ggg ace ttt tca get ctt egg gee att caa act atg cat528 Val Al a Lys
Thr Phe Ser AlGPOLETRBOEBA2a_RR260E116_ThreigbEi Hing_ske5t70175 ttg gee cag

cc ttt att t gac c cat_ctc-a t ta gcgb76_Leu Ala A n ASn Pro
e %xVSP':&’sE)'e g'°Iegl-ﬁ§"sg ngj Plfﬁ?sThlrr ggﬁgﬂsAﬂ% éé%i’%glﬁg 6'?;\'% tat etc cat acc
ccg att gag acc agt ggt gcc cgt tgc acc624 Asp Tyr Leu His Thr Asn Pro
Gu Thr Ser Ay Ala Ar s Thr 195200205 age ccc cgc cgc ctg gca aac
é@ﬁ Vé‘ﬁt’*'&b%ia%ra‘f‘%‘ é&g C%e% b6y Yadeheupppo g%@ @WYgITeu Ala Asn Lys Arg
Gy Gn Ile Lys Ser Lys 210215220 aaa ttc cgt tgt tca ggt agc get cat
cat cat cat cac tga Lys Phe Arg Cys Ser Gy Ser Ala Hs Hs Hs Hs H's
296280285 ¥a¥ The2qbsLeg T«gmeu 288 G195 PRY PAR1BY¥ Mg nuscul us <400> 18
Tyr Arg t Gn Leu Leu "88r Cys Ile Ala FEU Ser Leu Ala Leu 151015 Val
Asn Ser Leu H's Cys Pro Ala Ala Cys Thr Cys Ser ASn Asn 202530 Ile Val
@yt poglyd wilyeuGher lben ThnrLYE did [LeuPrios The TASmnadpeueid54045 Pro G u Thr
Thr /@0 Ile Arg Leu &@¥ Gn Asn Ser IT® Arg Val 505560

09018f 958018c825 FR2009116 ForeignFiling_seq.txt Ile Pro Pro Gy Al a Phe

Ser
Ser

Bep Abyr adry ArlyS eLsér ARE 1AUISdreWs A 650 PR8 GekeasnSREL ASn Asn G n |le
@b Leu Ala Pro A8 Ala Phe G n QAR5 800

Thr GIn Leu Leu Thr Leu Ile Leu Ser Tyr Asn Arg Leu Arg Cys Ile
805 810 815

Pro Pro Arg Thr Phe Asp Gly Leu Lys Ser Leu Arg Leu Leu Ser Leu
820 825 830

His Gly Ash Asp Ile Ser val val Pro Glu Gly Ala Phe Asn Asp Leu
835 840 845

ser Ala Leu Ser His Leu Ala Ile Gly Ala Asn Pro Leu Tyr Cys Asp
850 855 860

Cys Asn Met GIn Trp Leu Ser Asp Trp val Lys Ser Glu Tyr Lys Glu
865 870 875 380

Pro Gly Ile Ala Arg Cys Ala Gly Pro Gly Glu Met Ala Asp Lys Leu

Leu Leu Thr Thr Pro Ser Lys Lys Phe Thr Cys Gln Gly Pro val Asp
900 905 910

val Asn Ile Leu Ala Lys Cys Ash Pro Cys Leu Ser Asn Pra Cys Lys
915 920 925

Asn Asp Gly Thr Cys Asn Ser Asp Pro val Asp Phe Tyr Arg Cys Thr
930 935 940

Cys Pro Tyr Gly Phe Lys Gly Gln Asp Cys Asp val Pro Ile His Ala
945 950 955 960

Cys Ile Ser Asn Pro Cys Lys His Gly Gly Thr Cys His Leu Lys Glu
965 970 975

Gly Glu Glu Asp Gly Phe Trp Cys Ile Cys Ala Asp Gly Phe Glu Gly
980 985 990
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859095 Leu Arg Ser Leu Asn Ser Leu val Leu Tyr Ay Asn Lys Ile Thr Qu
100105110 Leu Pro Lys Ser Leu Phe Au Gy Leu Phe Ser Leu G n Leu Leu Leu
115120125 Leu Asn Ala Asn Lys Ile Asn cys Leu Arg Val Asp Ala Phe G n Asp
130135140 Leu His Asn Leu Asn Leu Leu Ser Leu Tyr Asp Asn Lys Leu G n Thr
145150155160 Val AP¥WIBYASBOLFCcBRAr FRAPEILHY Farei onBUl iAggsem-saxtle G n Thr Met

H s 1701 a R Pro P I S p i eu Lys Trp Leu
Al a Jfé@l%%lé% I&qg QrA%iel}/allﬁis%BEh%pAlsaﬁs Iérlg %ﬁe?ggﬁ%fcweédé y Ala Arg Cys
Thr 195200205 Ser Pro Arg Arg Leu Ala Asn Lys Arg lle Ay Gn Ile Lys Ser
Lys 210215220 L Phe Arg s Ser Ay Ser Ala His Hs Hs Hs Hs H's

2252%53‘1%%2%13%5 @514 71\%; Ei![zgeDKﬁ' £513Y Lot S%pitéHs <220> <221> cDs
<222> (1).. (726) <400> 19 atg tac agg Met Tyr Arg 1 gtc acg aat Val Thr

Asn agc aat ggc Ser Asn Ay 35 tct tgc att gca cta agt ctt gca ctt48 Ser
T G5 TYFeINTAGAY | &3 1BH5CHY &Y (U eySckeH 68 atg tgc acc tgc96
3 1 3%

cys I9é % ]
Ay Ser S Pro Ala Met Cy hr Cys
Phe Cys Ala GlIn Asp Leu Asn Pro Cys Gln His Asp Ser Lys Cys
1040 1045 1050

Ile Leu Thr Pro Lys Gly Phe Lys Cys Asp Cys Thr Pro Gly Tyr
1055 1060 1065

val Gly Glu His Cys Asp Ile Asp Phe Asp Asp Cys Gln Asp Asn
1070 1075 1080

Lys Cys Lys Asn Gly Ala His Cys Thr Asp Ala val Asn Gly Tyr
1085 1090 1095

Thr Cys Ile Cys Pro Glu Gly Tyr Ser Gly Leu Phe Cys Glu Phe
1100 - 1105 1110

Ser Pro Pro Met val Leu Pro Arg Ser Ala His His His His His
1115 1120 1125

His

<210> 17

<211> 717

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222> (L..T17)

<400> 17
atg tac agg atg caa ctc ctg tct tgc att gca cta agt ctt gca ctt 48
Tet Tyr Arg Met g1n Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu

10 15

gtc acg aat tca ttg cac tgc cct gcec gcc tgt acc tgt agc aac aat 96
val Thr Asn ggr Leu His Cys Pro Ala Ala Cys Thr Cys Ser Asn Asn
25 30

g?t ctc act gag atc ccc aca aat ctt 144
Lys goy Leu Thr Glu Ile Pgo Thr Asn Leu
4

atc gta gac tgt cgt g?g aaa
Iie val Asp Cys Arg Gly
35

cca gag acc atc aca gaa ata cgt ttg gaa cag aac agc atc aga gtc 192
PTo ggu Thr Ile Thr Glu gge Arg Leu Glu GIn Asn Ser Ile Arg val
60
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2530 cgt gga aaa ggc ctc act gcc atc ccgl44 Arg Gy Lys Ay Leu Thr Ala lle
Pro 4045

09018f 958018c825 FR2009116 ForeignFiling seg.txt Ala Asn Leu Pro G u Thr
Met Thr Glu e Ar Leu Gu Leu Asn Gy 505560 atc aag tcc atc cct cct gga
gcc ttc a ccc ta %_igﬁle 3'@:&2& leﬁl—IFeNL Fgemgu@l Pxo Pro dy Al a Phe

ser B¢ yc AL {ﬁs % €98t gsaac cag atc
gct gIaz-Igg attP‘E—;I%;:fgcc%1 gag gch rg P éz é\gase n Gnlle Ala Qu

Ile Ala Pro Asp Ala 859095 ttc cag ggc ctc cgc tcc ctg aac tcg ctg gtc ctc
t at g{é ?ca&"a BGnghgt‘Gtﬁt@%ﬁ £eu 9 eegay gat ggau Val88eu Tyr Ay
2 " §
y

U‘

Asn Lye 60205 kachat et g6 I8t Yyt btk ggc cta tac acc
cta cag384 lle Thr Asp Leu Pro Arg y Val Phe Gy Leu Tyr Thr Leu G n
1151202 283Cctet ¢itg aAtc tet grthagtcgee dat %gaat Glaa(:HICt ghT Ccgg IB&C gat
gec432Y LY BRI LR e “Afad YOSy és%ﬁsﬁg reGI‘Wg Pro ASp Al a
130135140 ttc cag gac ctg cag aac ctc tca ctg ctctcc ctg tat gac aac
aag48fcRhe Gha a@spttlaeutﬁglaaﬁﬁ?a te tSercdeetrd @lg S QU tfyr Aspmgdsn Lys
14515@!581’6%1§t rclery 8o GGt cGlyceewn®be ggr ket Gl o eackeu teuctg cgg gec atc
cag528 lle Ser Leu Ala L} @y Thr Phe THE Ser Leu Arg Ala Ile Gn
1651793 Tnragtc G SRCaE! GaBCGCagt @ t gid Getdeet tgt @ac ctc
aagST_G%TAnam gﬁu Nslnsfﬁgm d\IAan(C)ifgya %&A%&%%h%sd (I%égcgj'% %%gs ASn%%eu Lys
180185198% gg ctg gca gad3btc ctg cgc accléht ccc atc gag acg agt ggt

gccb6 I u Ihr Ser, dy Ala
1?52%;&0%%@% aﬁ‘éi%?ﬁ&cﬁﬁc‘éﬁgééﬁ a’%?%‘gqy aéé%agag? igg ate 85" cag
al C

gtc gcc aag g?g acc ttt tca‘gct ctt cgg goc att caa act atg cat 528
val Ala Lys Gly Igg Phe Ser Ala Leu Arg Ala Ile Gin Thr Met His
170 175

Ttg gcc cag aac ccc ttt att tgt gac tgc cat ctc aag tgg cta gcg 576
Leu Ala Gln ?gg Pro phe Ile Cys ggg Cys His Leu Lys Trp Leu Ala
190

gat tat ctc cat acc aac ccg att gag acc agt g?t gcec cgt tge acc 624
Asp Tyr Lgu His Thr Asn Pro %88 Glu Thr ser Gly Ala Arg Cys Thr
195 205

agc ccc cgc cgc ctg gca aac aaa aga att g?a cag atc aaa agc aag 672
ser 5;8 Arg Arg Leu Ala Asn Lys Arg Ile Gly G%B Ile Lys Ser Lys
215 _ 2

aaa ttc c¢gt tgt tca g?t agc gct cat cac cat cat cat cac tga 717
Lys Phe Arg Cys Ser Gly Ser Ala His His His His His His
225 230 235

<210> 18

<21i> 238

<212> PRT

<213> Mus musculus

<400> 18

Met Tyr Arg Met GIn Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu
1 5 10 15

val Thr Asn Ser Leu His Cys Pro Ala Ala Cys Thr Cys Ser Asn Asn
25 30 ,

ITe val ggp Cys Arg Gly Lys G&y Leu Thr Glu ITe Pro Thr Asn Leu
4 45

Pro Glu Thr Ile Thr Glu %%e Arg Leu Glu Gln ggn Ser Ile Arg val
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Arg Cys Ala Ser Pro Arg Arg Leu Ala Asn Lys Arg Ile Ay Gn Ile 210215220
aag agc aag aag ttc cgg tgc tca ggt agc gct cat cac cat cat cat720 Lys Ser
Lys Lys Phe Arg Cys Ser Ay Ser Ala His Hs Hs Hs H s 225230235240 cac
tga726 Hi s <210> 20 <211> 241 <212> PRT <213> Honp sapi ens <400> 20 Met Tyr
Arg Met G n Leu _Le@O(BEf9 8¢325_Pe200RELl6_Sereignai Wing_seut261015 val Thr Asn
Ser Ud§ ¥ PeRGly @71355 e GfE Piro T éyﬁ/é;yscw THe Wst%§geo ser ASh Ay lle
Val p Cys Arg Ay LysS Ay Leu Thr AZ1le Pro Page 3

09018f 958018c825 FR2009116_Forei gnFi |l i ng_seq. txt 354045 Ala Asn Leu Pro G u
Thr NMet ST Agh 1Ash] @ nAdde 1sen @uiLele ] AstroGhsp BA858@ €lreGlys Ser |Ile Pro Pro
Ay Ala Phe ser Pr%sTyr Arg Lys Le@OArg 65707580 Ar%5lle Asp Leu Ser Asn
Asn Gnlle Ala Qu Ile Ala Pro Asp Ala 859095 Phe Gn Gy Leu Arg Ser Leu
Asn Seu Argus¥alLeueasnTger ey iSINLéy Iyt 0014084l QyvE | BeThir A3p Leu Pro Arg Gy
Val Phe Gy dy00eu Tyr Thr Leul@ n 115120125 LelOLeu Leu Leu ASn Al a Asn
Lys Ile Asn Cys Ile Arg Pro Asp Ala 130135140 Phe G n Asp Leu G n Asn Leu
Ser Leu helLperseketeul ¥he ASR ASNLAY PhddRI50dD TR0 dyl S By Ser Leu Ala Lys
Gy Thr PhelIhr Ser Leu Arg BW0a Ile G n 165172@375 Thr Leu His Leu Ala Gn
Asn Pro Phe Ile Cys Asp Cys Asn Leu Lys

Leu Asn Ala Asn Lys Ile Asn Cys Leu Arg val Asp Ala Phe Gln Asp
130 135 140

Leu His Asn Leu Asn Leu Leu Ser Leu Tyr Asp Asn Lys Leu Gin Thr
145 150 155 160

val Ala Lys Gly Thr Phe Ser Ala teu Arg Ala Ile Gln Thr Met His
165 170 175

teu Ala GIn Asn Pro Phe Ile Cys Asp Cys His Leu Lys Trp Leu Ala
180 185 190

Asp Tyr Leu His Thr Asn Pro Ile Glu Thr Ser Gly Ala Arg Cys Thr
195 200 205

Ser Pro Arg Arg Leu Ala Asn Lys Arg Ile Gly GIn Ile Lys Ser Lys
210 215 220

Lys Phe Arg Cys Ser Gly Ser Ala His His His His His His
225 230 235

<210> 19

<211> 726

<212> DNA

<213> Homo sapiens

<220>
<22%> (DS
<222> (1)..(726)

<400> 19
atg tac agg atg caa ctc ctg tct tgc att gca cta agt ctt gca ctt 48
?et Tyr Arg Met §1n Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu

10 15

gtc acg aat tca ctg tcc tcc g?c tcc tgc ccg gec atg tge acc tge 96
val Thr Asn ggr Leu Ser Ser Gly ger Cys Pro Ala Met g%s Thr Cys
£ _

agc aat g?c atc gtg gac tgt cgt g?a aaa g?c ctc act gcc atc ccg 144
ser Asn gsy Ile val Asp Cys Agg Gly Lys Gly Leu Thr Ala 1Ile Pro
4 45

gcc aac ¢ctg CcCcC gag acc atg acg gag ata cgc ¢tg gag ctg aac ggc 192
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180185190 Trp Leu Ala Asp Phe Leu Arg Thr Asn Pro Ile Au Thr Ser Ay Al a
195200205 Arg Cys Ala Ser Pro Arg Arg Leu Ala Asn Lys Arg Ile dy Gn lle-
210215220 Lys Ser Lys Lys Phe Arg Cys Ser Ay Ser Ala His Hs Hs Hs H's
225230235240 His <210> 21 <211> 726 <212> DNA <213> Honp sapi ens <220>
<221>_CDS <222> 19011@1?%P1&QE2@>FI?290%1 _Fereigyli dng smatxt ¢ ctg tct tgc att
gca &3 %ﬁt L f’ré;c%”c 'T'"4ge'ﬁ/é'i rel AlY t'é% ﬁﬂ?éﬁ“ﬂ%’iﬁ‘ 8 Cys Ile Ala Leu
Ser Leu Ala Leu Page 36 69018f9580180825_ R2009116_Forei gnFi 11ng_seg. t xt
151045c giag Bog adatcdtcactggga ame toc ted cckctad gga Gay ¢tgcggC t ge4acg t gc96
val Fhe LA@nSES“erﬂNParOAZr Séy ﬂi?|aePf§e§e0§gopm 88§ LpEo.a0y4rdhr cys 202530 agc
aat c atc gtg gac t cga gga aag ¢ ttg atg gag at Occt 144 Ser Asn Asn
e Y3y APgdey etdVa@cGac kit EgyateycMRfagQtt ht& Re0gaidbg845 gcoggac ttg cecg
gag @g¢ HecAsp cegdRrarsn age Cnallgadlx & uable dtz P92 AMpaafsn Leu Pro Au Ay
Ile Val Qu Ile A%y Leu Au A n Asf9ser 505560 atc ¥ma gcc atc cct gca gga
gcc e @RCeEAYtt a4 228 LHlIrAPe2F k! &l ¥se Aod dCaly0 Al a3y Ala Phe
Thr ohe Ser S i nRo e Bod T 95 %ga @éLaTgag?gtxsrﬁWg aag aat cag ata
tcg gat att gcti0@ca gat gcc288 Hg Ile Asp Ile 38P Lys Asn Gn Ile ser Asp
e éltg ﬁaog§%é§$c8§ggt0%8t tgttc %@bqg gcgg%t gtaa%gc ta%?f g‘l’FaC ngca tcg38%t 9 gt ¢ ct 9
tat ggg ﬁ%@cqigag ro Arg Gly {go Phe Gly Gly Leu Igg Thr Leu Gln .

ctc ctg ctc ctg aat gcc aac aag atc aac tgc atc cgg ccc gat gec 432
Leu Leu Leu Leu Asn Ala Asn Lys Ile Asn Cys Ile Arg Pro Asp Ala
130 135 140

Ttc cag gac ctg cag aac ctc tca ctg ctc tcec ctg tat gac aac aag 480
Phe GIn Asp Leu GIn Asn Leu Ser Leu Leu Ser Leu Tyr Asp Asn Lys
145 150 155 160

atc cag agc ctc gcc aag g?c act ttc acc tcc ctg cgg gcc atc cag 528
ITe Gln Ser Leu Q%g Lys Gly Thr Phe Thr Ser Leu Arg Ala ITe Gln
) 170 175

act ctg cac ctg gcc cag aac cct ttc att tgc gac tgt aac cic aag 576
Thr Leu His igg Ala GIn Asn Pro Phe ITe Cys Asp Cys Asn Leu Lys
185 190

tgg Ctg gca gac ttc ctg €ge acc aat ccc atc gag acg agt g?t gce 624
Trp Leu é&g Asp Phe Leu Arg ;Br Asn Pro Ile Glu ;gr ser Gly Ala
0 3

cgc tgt gcc agt ¢cC cgg cgc CEC goc aac aag cgc atc g?g cag atc 672
Arg gyg Ala Ser Pro Arg é{g Leu Ala Ash Lys ggg Ile Gly Gin Ile
1 5 0

aag agc aag aag ttc cgg tgc tca g?t agc gct cat cac cat cat cat 720
Lys Ser Lys Lys Phe Arg Cys Ser Gly Ser Ala His His His His His
225 230 235 240

cac tga 726
His

<210> 20
<2il> 241
<212> PRT
<213> Homo sapiens

<400> 20
Met Tyr Arg Met GIn Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu
i 5 10 ‘ 15

val Thr Asn gsr Leu Ser Ser Gly ggr Cys Pro Ala Met Cys Thr Cys
30

Ser Asn Gly Ile val Asp Cys Arg Gly Lys Gly Leu Thr Ala Ile Pro
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Phe G n Gy Leu Lys Ser Leu Thr Ser Leu Val Leu Tyr Gy Asn Lys 100105110
atc acc gag att gcc aag gga ctg ttt gat ggg ctg gtg tcc cta cag384 Ile Thr
GQu lle Ala Lys Ay Leu Phe Asp Ay Leu Val Ser Leu A n 115120125 ctg ctc
ctc ctc aat gcc aac aag atc aac tgc ctg cgg gtg aac acg432 Leu Leu Leu Leu
Asn Al a Asn_Lys II@m%9ﬁ@3£w_ﬁ@0%lﬁﬁgnefmﬁlLB@lse'fﬂ.-zt@tttt cag gac ctg
cag aac ct c3aac ttg ctc tcc %Qg tat gac aac §é9480 Pile @n Asp Leu @ n Asn
Leu Asn Leu Leu Ser Leu Tyr Asp Asn Lys 145150155160 ctg cag acc atc agc
aag gdg sdrcLéw cergceluwcThr oteg TaygGlicatlatargcagb2Bulietn &mcThr |le Ser Lys Gy
Leu Phe M a Pro Leu Gn Sér Ile @n 165176475 aca ctc cac tta gcc caa aac
cca ttt gtg tgc gac tgc cac ttg aagh76 Thr Leu H's Leu Ala A n Asn Pro Phe
Val Qs Aspseysibl Srd-eHo laty ABORRSERP #@0T¢# ArgCilysdasu t@%ﬁ ctc cag gac aac
ccc &5c gag aca agc g@g gcc624 Trp Leu7?Ala Asp Tyr Leu n Asp Asn Pro Ile
Gu Thr Ser Ay Ala 195200205 cgc tgc agc agc ccg cgc cga ctc gcc aac aag
S9C Ay PUCACRY AL EGRAGNCH T, TFE AFRI WY Q1 VM2 H 0 hEY! 2 Asn Lys Arg 1€
Ser nlle 21021520 aag agc aag amg ttc cgg tgc tgg ggt agc gct cat cac
cat cat cat720 Lys Ser Lys Lys Pile Arg Cys Ser Ay Ser Ala Hs Hs Hs H's
Hi s 5230235240 cac ar726 H s _<210> <211> 2 <212> PRT <213> Hono
sapi gP%n@ éﬁ%téiféirgadr%q %g'f L&“nbi”eéggi[&”s‘éarz' 54 Iylre(:?fllﬁ &1éd%Ser Leu Ala Leu
151015 val Thr ASn Ser Ala Asn Ser Ile Ser Cys Pro Ser Pro Cys Thr Cys

20253q Ser ASn ASn |le Val AspI s Arg GX Lys Gy Leu Mt Ju lle Pro
Ile Thr Qig Leu Pro Arg Gly val Phe Gly Gly Leu Tyr THr Leu Gln
120 125

Leu Leu Leu Leu Asn Ala Asn Lys Ile Asn Cys Ile Arg Pro Asp Ala
130 135 140

Phe GIn Asp Leu GIn Asn Leu Ser Leu Leu Ser Leu Tyr Asp Asn Lys
145 150 155 160

Ile Gln Ser Leu Ala Lys Gly Thr pPhe Thr Ser Leu Arg Ala Ile Gln
165 170 175

Thr Leu His Leu Ala GIn Asn Pro Phe Ile Cys Asp Cys Asn Leu Lys
180 185 190

Trp Leu Ala Asp Phe Leu Arg Thr Asn Pro Ile Glu Thr Ser Gly Ala
195 200 205

Arg Cys Ala Ser Pro Arg Arg Leu Ala Asn Lys Arg Ile Gly Gin Ile
210 215 220

Lys Ser Lys Lys Phe Arg Cys Ser Gly Ser Ala His His His His His
225 230 235 240

<210- 21
<211> 726
<212> DNA
<213> Homo sapiens

<220>

<221> DS

<222> (1)..(726)
<400> 21

atg tac agg atg caa ctc ctg tct tgc att gca cta agt ctt gca ctt 48
Met Tyr Arg Met GIn Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu
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354045 Ala Asn Leu Pro AQu @y Ile val Qu.lle Arg Leu Gu G n Asn Ser
505560 Ile Lys Ala lle Pro Ala Gy Ala Phe Thr Gn Tyr Lys Lys Leu Lys
65707580 Arg Ile Asp Ile Ser Lys ASn Gn Ile Ser Asp Ile Ala Pro Asp Ala
859095 Phe Gn Gy Leu Lys Ser Leu Thr Ser Leu Val Leu Tyr Gy Asn Lys
1001g5110 |l e Thr @9038% OM@ZEyER%WLG&lEOFW@nRBb"Gil-zeq_-é!ﬂt Val Ser Leu G n
115120125 Leu Leu leu Leu ASn Al a n Lys Ile ASn C§ Leu Arg Val Asn Thr

130135d 4 gPhgr @ch dePad€tcE dtchedt kgt ASNtdLlect Oy cSeEg ke Tyr Agp Asn Lys
1451501581685 ser Gla A$m Skherigeser ygs Gry teuPPhecyAl ahiPcgsLeu G n Ser |le
G n 165170175 BAr Leu H's Leu AP G n Asn Pro PR Val Cys Asp Cys Hi s Leu

Lys 380183190 Tip di8Ughl 2oSRaTya Lok IS ReASh LI |be G u Ty Ser QA
Al a 3352‘%25’51 Ang SR&&?SG(%SP%% kyg) rf;gL wed) & LABTE bYs Arg ][ e Ser Gn
Il e 210215229 Lys Ser Lys Ly® Phe Arg Cys Ser53@y Ser Ala His Hs Hs His

o501 5o ol 5 AR G Sl R0 i U <229 o
0> 1)..(1362) 60

sapi ens ®R2 <221> CDS %822> (

atc aaa gcc atc ¢ct gca g?a gcce ttc acc cag tac aag aaa ctg aag 240
Ile Lys Ala ITe Pro Ala Gly Ala Phe Thr GIn Tyr Lys Lys Leu Lys
65 70 75 80

cga ata gac aic agc aag aat cag ata tcg gat att gct cca gat gec 288
Arg Ile Asp Ile ger Lys Asn Gin Ile Ser Asp Ile Ala Pro Asp Ala
5 90 95

ttc cag g?c ctg aaa tca ctc aca tcg ctg gtc ctg tat g?g aac aag 336
Phe Gln Gly igg Lys Ser Leu Thr Ser Leu val Leu Tyr Gly Asn Lys
105 110

atc acc gag att gcc aag g?a ctg ttt gat g?g ctg gtg tcc cta cag 384
Ile Thr glg Ile Ala Lys Gly ng Phe Asp Gly Leu val ser teu Gln
1 125

ctg ctc ctc ctc aat gcc aac aag atc aac tgc ctg cgg gtg aac acg 432
Leu Leu Leu Leu Asn Ala Asn Lys Ile Asn Cys Leu Arg val Asn Thr
130 135 140

ttt cag gac ctg cag aac ctc aac ttg ctc tec ctg tat gac aac aag 480
phe Gln Asp Leu GIn Asn Leu Asn Leu Leu Ser Leu Tyr Asp Ash Lys
145 150 155 160

ctg cag acc atc agc aag g?g ctc ttc gcc cct ctg cag tcc atc cag 528
Leu Gln Thr Ile igg Lys Gly Leu Phe ?;S Pro Leu Gln Ser Ile Gln
175

aca Ctc cac tta gcc caa aac cca ttt gtg tgc gac tgc cac ttg aag 576
Thr Leu His Leu ATa GlIn Asn Pro Phe val Cys Asp Cys His Leu Lys
180 185 190

tgg Ctg gcc gac tac ctc cag gac aac ccc atc gag aca agc g?g gcc 624
Trp Leu ?;? Asp Tyr Leu Gin Asp Ash Pro Ile Glu Eg; Ser Gly Ala
200

Cgc tgc age age ¢Ccg cgc cga ctc goc aac aag cgc atc agc cag atc 672

Arg Cys Ser Ser Pro Arg Arg Leu Ala Asn Lys Arg Ile Ser GIn Ile

210 215 220

aag agc aag aag ttc cgg tgc tca g?t agc gct cat cac cat cat cat 720
Gly

Lys Ser Lys Lys Phe Arg Cys Ser Ser Ala His His His His His
225 230 235 240

cac tga 726
His

<210> 22

<211> 241

<212> PRT

<213> Homc sapiens
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<400> 23 atg tac agg atg caa ctc ctg tct tgc att gca cta agt ctt gca ctt48
Met Tyr Arg Met G n Leu Leu Ser cys Ile Ala Leu Ser Leu Ala Leu 151015 gtc
Thr Asn Ser

acg aat tca ctt cgt cag gaa gat ttt cca cct cgc att gtt gaa val

Leu Arg Gn Au As&9 Phe Pro Pro Arg Ile Val G u 202530 96 cac

ctg at ,tca ad Q§599038 A5 _RA09EI6_ForeamEiUinoben -PrD Ser
aapoty 2

val GI y Qu Pro Ala Thr Leu Asn 354045 tgc aaa gct gaa

aca @@e '@Q{Aaé tme@adint 0L a6 fACHIFI0201QY el ¥orAlets Al LY Ar g
Thr Me Au Trp Ty¥ Lys Ay 50556018ga gag aga gtg Bag aca gac
cct cgc tca cac cga atg240 Gy GQu Arg val Qu Thr Asp Lys Asp

Ser a3 Ar0aGRleeOTATRND ook ol geeg Ay GBR GO Byl stte ta cat ata

gta cat gga eggs38 Leu Leu Pro Leu eu Arg

cct tca
Asp Leu
ggc cgc
Pro Thr
aaa gat
Asp Pro

Il e Val

gac
Ile
ccc
Pro
gac
Arg

Hi s

Gy Arg 859095 aaa agt aga cct gat gaa gga gtc tat gtc tgt gta gca agg aat

Asn Tyr

1001081 5B 0 et aptagy i o Lt Ber et R0 gt n gce at b

ctt384 Leu Gy Qu Ala Val Ser H's ASn Ala Ser Leu Gu Val Al a
UNRIN™ Bt SORI Al a

Il e Leu

1151%3125 cgg %at ac ttc_a a caa aac cct tcg_gat gtc atg gtt gca gta
b PR ey

ggad P‘h@]%rlé EH Ns‘hIﬂ’?o”Se

Val Ay

13013512% gag cct gca gta atg gaa tgc caa cct cca cga ggc cat cct gag

ccc480 Gu Pro Ala val Met Gu Cﬁls Gn Pro Pro Arg Ay H's Pro
1451%3@5‘—50.5661%@%{{&0 %&ﬁaGﬂgg‘ﬂ@aQ
aab Thr Ile Ser Trp“L
165170175 _
Arg Ile Asp Ile Ser Lys Asn GIn Ile Ser Asp Ile Ala Pro Asp Ala
85 20 95

ys Lys Asp d er Pro Leu Asp8 p Lys

Phe GIn Gly Leu Lys Ser Leu Thr Ser teu val Leu Tyr Gly Asn Lys
100 105 110

Ile Thr Glu Ile Ala Lys Gly Leu Phe Asp Gly Leu val Ser Leu Gln
115 120 125

Leu Leu Leu Leu Asn Ala Asn Lys Ile Asn Cys Leu Arg val Asn Thr
130 135 140

Phe GIn Asp Leu GIn Asn Leu Asn Leu Leu Ser Leu Tyr AsSp Asn Lys
145 150 155 160

teu GIn Thr Ile Ser tys Gly l.eu Phe Ala Pro Leu Gin Ser Ile Gln
165 170 175

Thr Leu His Leu Ala GIn Asn Pro Phe val Cys Asp Cys His Leu Lys
180 185 190

Trp Leu Ala Asp Tyr Leu Gln Asp Asn Pro Ile Glu Thr Ser Gly Ala
195 200 205

Arg Cys Ser Ser Pro Arg Arg Leu Ala Asn Lys Arg Ile Ser Gln Ile
210 215 220

Lys Ser Lys Lys Phe Arg Cys Ser Gly Ser Ala His His His His His
225 230 235 240

His

<210> 23
<211> 1362
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aga ata act ata cga gga gga aag etc atg ate act tac ace cgt aaa576 Arg Ile
Thr Ile Arg Ay Gy Lys Leu Met Ile Thr Tyr Thr Arg Lys 180185190 agt gac
get ggc aaa tat gtt tgt gtt ggt ace aat atg gtt ggg gaa624 Ser Asp Ala Gy
Lys Tyr Val Cys Val Ay Thr Asn Met Val Ay du 195200205 cgt gag agt gaa
gta gee_gagq ctg acPIYBEoi%0as ey BRRVOOLLS tFepeianFEVitoAsen.Gkt Ser Gu Val Al a
Au L:(%%%:I'h Hm’glsa ?éhsG u Arg Pro Ser Phe 210215220 gtg gag tee aag tac ggc
cct cct"tgc cct  ¢cc tge cct gecec cct gag720 vVal Au Ser Lys Tyr Ay Pro Pro
Cys Pro Pro Cys Pro Ala Pro 3 u 225230235240 Page 39

09018% %’80180825_FR2009116_F0r eignFiling_seg.txt ttc gag ggc gga cct age
gtg tjz ;(:t gﬁ?tc(lggi) cct aag Phe Qu Gy Ay Pro Ser Val Phe Leu Phe Pro Pro
Lys 2& %50 ace cfgatg atc tcc egg ace cct gag gtg ace tgt gtg Thr Leu Met
Il e S8p0Ar@3Thr Pro A u val Thr cys val 260265 gtg tee cag gag gac cct gag
gtc g%‘b{caa&cﬁtﬂ at(féc gﬁgz%ct%?@t%gca%ta @9h QuagstPro d utdval G n Phe
Asn r AVaIMeASh "G 24 28 %5 At et &eﬁa%e”aégg}&é aag ace aag cct
cgg gag gag cag ttc aat val Qu VvVal H's Asn Ala Lys Thr Lys Pro Arg Gu Qu
G n Rite #&xNa200285300cyeaagegnat agt egy gagegt gatcattgyyt gag ace g¥@ ctg cac
cag ddc TgASRISEThreUTHFY &1 Wl AJIPhSetrovBro hea Ther VakiGTieu His Gn Asp Trp
305310315320 ct'g aac ggc aaa gaa tac aag tgt aag gtc tee aac aag ggc ctg
ccc lead Asnt&h wakystgCht Gre WSa@/s;?b.yg?aaVatt eh ANttysad y Lewsro
325330835¢ ger tAse lRueIymyahaSerabys &ty GleePemdlgethraagn ¢dgo cag cct agg gag
Ser Ser Ile3®@u Lys Thr I1e %br Lys Ala Lys @y Gn Pro Arg G u 340345350
cct GRE MadgbAQadCeycChic et £G! cAYGCEAN 185 4R @é&a%%gag aaggPro Gn Val
Tyr Tys LeuAPs GIBrelySarg @Gro Hrurkd trhivetlelBTu by ASl LyS 60365 cag gtg tee
ctg ace ¥t ctg gtg aag ¢§c ttc tac cct té@ gac ate Gn Val Ser Leu Thr Cys

Leu @L é%q;aéi ygtgggg-rx{:a gas? & gfééak'&t?’zg’é?cﬁSP@cg%&a %kg 929 Lap gag tee
aac @dg AP tva Kekr adp ACAHRAAsPCE0 Arg Ser His Arg Met
65 70 75 80
ttg ctg ccg agt g?a tct tta titt ttc tta cgt ata gta cat g?a cgg 288
Leu Leu Pro Ser Gly Ser Leu Phe Phe Leu Arg Ile val His Gly Arg
85 920 .95
aaa agt aga cct gat gaa g?a gtc tat gtc tgt gta gca agg aat tac 336
Lys Ser Arg Pro Asp Glu Gly val Tyr val Cys val Ala Arg Asn Tyr
100 105 1190
ctt g?a gag gct gtg agc cac aat gca tcg ctg gaa gta gcc ata ctt 384
Leu Gly Glu Ala val Ser His Asn Ala Ser Leu Glu val Ala Ile Leu
115 120 125
Cgg gat gac ttc aga caa aac cct tcg gat gic atg gtt gca gta g?a 432
Arg Asp Asp Phe Arg GIn Asn Pro Ser Asp val Met val Ala val Gly
130 135 140
gag cct gca gta atg gaa tgc caa cct cca cga g?c cat c¢ct gag ccc 480
Glu Pro Ala val Met Glu Cys GIn Pro Pro Arg Gly His Pro Glu Pro
145 150 155 160
acc att tca tgg aag aaa gat g?c tct cca ctg gat gat aaa gat gaa 528
Thr ITe Ser Trp Lys Lys Asp Gly Ser Pro Leu Asp Asp Lys Asp Glu
165 170 175
aga ata act ata cga g?a g?a aag ctc atg atc act tac acc cgt aaa 576
Arg Ile Thr Ile Arg Gly Gly Lys Leu Met Ile Thr Tyr Thr Arg Lys
180 i85 190
agt gac agct g?c aaa tat gtt tgt gtt g?t acc aat atg gtt g?g gaa 624
ser Asp Ala Gly Lys Tyr val Cys val Gly Thr Asn met val Gly Glu
195 200 205
cgt gag agt gaa gta gcc gag ctg act gtc tta gag aga cca tca ttt 672
Arg Glu ser Glu val Ala Glu Leu Thr val Leu Glu Arg Pro Ser Phe
210 215 220
gtg gag tcc aag tac g?c cct cct tgc cct ccc tge cct gee cct gag 720
val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu
225 230 235 240
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Ala Val AQu Trp Qu Ser Asn Ay Gn Pro Au Asn Asn Tyr Lys Thr
385390395400 ace cct cct gtg ctg gac tee gac ggc tee ttc ttc ctg tac tee
agg Thr Pro Pro Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser Arg
405410415 ctg ace gtg gac aag tee egg tgg cag gag ggc aac gtc ttt tee tgc
Leu Thr Val Asp Ly¥0%gv953p3Bch2p REZAVLING_EPReioski Nap-getSer Cys 420425430

tee gio ALYgdPGea% 95k GHE $RCARec LR A] 8% dee Ctggser Val met
s Go Beedfo SRR B g bl A3 &Y achudligoas e ctg tot
ctg ggc tga Ser Led5Ser Leu Gy 4505&210> 24 <211> 23 <212> PRT <213> Hono
sapi ens <400> 24 Met in Leu Leu Ser Cys | Al a Ser Leu

g5 e sdtadbetidaebbaltita S dni s O 21 T
Asn Ser ‘Leu Argefd n p Phexdgsro Pro Arg Il e 2Yal u 202530 Hs Pro Ser

Asp Leu Ile Val Ser Lys Ay GQu Pro Ala Thr Leu Asn 354045 cys Lys Ala Gu

Ay BEg TSCoCThPIPrPFCTEEE PRe IECuC3y HETARC He598098Fy d BO%Arg val Au
Thr )@% i%&g%ﬁ%&p r'e ﬁ?%}% rG1Ifﬁ Eh%fé":ﬁ% ggdﬁggbs&gﬁ% Leu Pro Ser Ay
Ser Leu Phe Phe Leu Arg Ile Val Hs Ay Arg 859095 Lys Ser Arg Pro Asp GQu
Ay Vay dbgr génlcaCanc\Vedc AR@ aAcgaals acTyngg 1@ 08d gl elr &y G u AW2a Val Ser
H s X&h Uavga%waeﬁfna\lﬁ § TRralYS Bre Aj91Gh St S5nafhe ASH Asp Phe Arg G n
Asn Pro gr Asp Val Met Ala Val dy 130135140

tcc acc tac cgg gtg gtg tct gtg ctg acc gtg ctg cac cag gac tgg. 960
Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp Trp
305 310 315 320

ctg aac g?c aaa gaa tac aag tgt aag gtc tcc aac aag g?C ctg ccc 1008
Leu Asn Gly Lys g;u TYr Lys Cys Lys gga Sser Asn Lys Gly ggg Pro
5

tcc tcc atc gag aaa acc atc tcc aag gcc aag g?c cag cct agg gag 1056
ser Sser Ile G1g Lys Thr ITe Ser Lys Ala Lys Gly Gln grg Arg Glu
34 345 5

CCt cag gtg tac acc ctg cct cct agc cag gaa gag atg acc aag aac 1104
Pro Gln ggs Tyr Thr Leu Pro ;gg Ser Gln Glu Glu ggg Thr Lys Asn

cag gtg tcc ctg acc tgt ctg gtg aag g?c ttc tac cct tec gac atc 1152
G1In val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
370 375 380

gce gtg gag tgg gag tcc aac g?c €ag CCt gag aac aac tac aag acc 1200
Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr
385 390 395 400

acc cct cct gtg ctg gac tcc gac ggc tcc ttc ttc ctg tac tcc agg 1248
Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg
405 410 415

ctg acc gtg gac aag tcc cgg tgy cag gag g?c aac gtc ttt tcc tgc 1296
Let Thr va 238 Lys Ser Arg Trp G;E Glu Gly Asn val Zgg Ser Cys
4

tcc gtg atg cac gag gcc Ctg cac aac cac tac acc cag aag tcc ctyg 1344
ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
435 440 445

tcc ctg tet ctyg g?c tga 1362
Ser Leu Ser lLeu Gly
450

<210> 24

<211> 453

<212> PRT

<213> Homo sapiens
<400> 24

Met Tyr Arg Met §1n Leu Leu Ser Cys %3e Ala Leu Ser Leu Ala Leu
1
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Gu Pro Ala Val Met Gu Cs Gn Pro Pro Arg Gy H's Pro Qu Pro

145150155160 Thr Ile Ser Trp Lys Lys Asp Ay Ser Pro LeU Asp Asp LyS Asp
G u 165170175 Arg Ile Thr Ile Arg Ay Gy Lys Leu net Ile Thr Tyr Thr Arg
Lys 180185190 Ser Ala Ay Lys Tyr Val Cys val @y Thr ASn net val Gy
d u 195200205 Arg @ﬁS&iw@eﬁz\ﬁaFRmoaltﬁﬁoL@wmfhhn\@aseCLéimtGl u Arg Pro Ser

Phe 2 Y& . TXL P Cys Pro Ala Pro
Gu 2’%3 ggzég%% PIFcladJaﬁfeJ 85'1 é](Jj thsl%o Ca‘f gﬁé‘y egg‘?ﬁggPro Pro Lys Pro
Lys Asp 245250255 Thr Leu I\/bt IIe Ser Arg Thr Pro G u Val Thr Cys Val Val
Val 260265270 va Pro_duy.Val, Gn Phe ASn Trp Tyr Val
ASp @)7 P! %gﬁfég L%af%f\@? 8&@@2@%5101@;%0W| oHE M ng_seq. txt Val Qu
Val H's Asn Ala Lys Thr Lys Pro Arg Gu Au @n Phe Asn 290295300 Ser Thr
Tyr Arg val Val Ser_Val Leu Thr val Leu H's A n Asp Trp 305310315320 Leu
Asn @yy %?%A@ FHyF1y $Eg ggg 'Lfgrspv%ﬁhSeﬂeaggp YR WryLYe&'Pro 325330335 ser
Ser Ile uLys Thr Ile r Lys Ala Lys y Gn Pro Arg 3 u 340345350 Pro
Gn Val Tyr Thr Leu Pro Pro Ser Gn @Qu Au net Thr Lys Asn 355360365 G n
val Sdiv €auATarvalysiu gor Vgb Lyss AGH \ASPhRIoTHrg Beo Her Apg ekl e 370375380 Al a
Val &u Trp Gu Ser Aéh Ay Gn Pro G@{P ASrl ASrl Tyr 18Ps Thr 385390395400
Thr Pro Pro Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser Arg

Leu Leu Pro Ser g1y Ser Leu Phe Phe Leu Arg Ile val His Gly Arg
5 20 95

Lys Ser Arg Pro Asp Glu Gly val Tyr val Cys val Ala Arg Asn Tyr
100 105 110

Leu Gly Glu Ala val Ser His Asn Ala Ser Leu Glu val Ala Ile Leu
115 120 125

Arg Asp Asp Phe Arg GIn Asn Pro Ser Asp val Met val Ala val Gly
130 135 o 140

Glu Pro Ala val Met Glu Cys GIn Pro Pro Arg Gly His Pro Glu Pro
145 150 155 160

Thr ITe Ser Trp Lys Lys Asp Gly Ser Pro Leu Asp AsSp Lys Asp Glu
165 170 175

Arg Ile Thr ITe Arg Gly Gly Lys Leu Met Ile Thr Tyr Thr Arg Lys
180 185 190

Ser Asp Ala Gly Lys Tyr val Cys val Gly Thr Asn met val Gly Glu
195 200 205

Arg Glu Ser Glu val Ala Glu Leu Thr val Leu Glu Arg Pro Ser Phe
210 215 220

val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu
225 230 235 240

Phe Glu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
245 250 255

Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp
260 265 270

val Ser Gin Glu Asp Pro Glu val Gln Phe Asn Trp Tyr val Asp Gly
275 280 285
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405410415 Leu Thr Val Asp Lys Ser Arg Trp Gn Gu Ay Asn Val Phe Ser Cys
420425430 Ser Val Met Hs Qu Ala Leu His ASrl His Tyr Thr G n Lys Ser Leu
435440445 Ser Leu Ser Leu Gy 450

090181958018c825_FR2009116_ForeignFiling_seq.txt

val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn
290 295 300

Sser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp
305 310 315 320

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly Leu Pro
325 330 335

Ser Ser ITe Glu Lys Thr ITe Ser Lys Ala Lys Gly GIin Pro Arg Glu
340 345 350

Pro GIn val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn
355 360 365

GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
370 375 380

Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr
385 390 395 400

Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg
405 410 415

Leu Thr val Asp Lys Ser Arg Trp GIn Glu Gly Asn val Phe Ser Cys
420 425 430

ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu
435 440 445

Ser Leu Ser Leu Gly
450
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