| L-1 ANTAGONI ST FORMULATI ONS BACKGROUND OF | NVENTION Field of the

I nvention [0001] The present invention is directed to pharnmaceuti cal

fornul ati ons conprising agents capable of inhibiting interleukin-1 (IL-1),
and to nethods for nmaking and using such fornulations. Statenent of

Rel ated Art [0002) Interleukin-1 (I L- 1) ant agoni sts capabl e of bl ocking or
i nhibiting the biol ogi cal actl on of have been descri bed. An exanple
IL-1 antagonist, an IL-1 tré’p "f'%T&f%%@ngQ@M%AU@" Pat ent Publication No.
2003/ 0143697, publ ished 31 July 2003. An IL-1 trap is an IL-1-specific
fusion protein conprising t - nents and a nultimerizing
conponent. [0003] Lyophili za?@é%‘%‘ggabmylﬁgﬁgﬁder controll ed

condi ti onEipld of thelowentign used for |ong termstorage of proteins. The

| yophi | i zpgofr ﬁ&egsresénﬁm%ﬂe.aa ?sru.ﬂegttab % SHaRhaleftal ﬁoenﬁa%egmremg gagents

aggregati on, “oxi dat1 on he enerative processes whil

freeze drfapablechinbibiiogiateriepiin-1 4l -aAng to metyodsfoymakingand using SEFh SUMVARY OF
THE | NVENbthadtbifc®904] Stabl e forrmul ati ons of an interleukin-1 (IL-1)

ant agoni st are herein provided. The pharmaceutically acceptable

formul ations of the invention conprise an IL-1 trap with a

phar maceugtataheny obBelafetdodvite carrier. In specific enbodiments, liquid and
freeze- drgosézé AleripbPP L) 28dod e aszbgpao&rr{a o?fnﬁ}eftﬂg%e 0GR adine {1 1t

exanple a |nven |on eat u ation Yornul ati on of
an int er!f-ehla?\f?-%e(‘ describedh hanmrg IL- 1c€51‘ﬁ5¥°f"§ﬁ ﬁ'g"-ahffﬁﬂ_lsldeﬁﬁr&eéﬂmu a°'nf’§§6tn| st
capabl e opubitadhng. 2@3&]1d3697n|3udﬁbﬁddﬂﬂ Julye0bs. OA@uLcﬁép B&hiNonsedcifickusion a

buf fer, an organi ¢ .co- sgLvent

r bul ki n ent re
yopr of e DRRTEIMPREIES ML Peerirsguranent e pa R eamaiiel | < a fusi on
prot ei n cKEe3il kyoplifizatiomdienze drping Lndsr comteliediédnditionsy isdostmatiynesed fdnéngr gani ¢
co- sol Ve“ferrf?%to%le‘&# Qr‘&teﬂﬁe"rhehr% Ffed ?d?éin [NBbsthit E@&B@tﬂtdég&adéténat | east
one of glycine, ni ne BUcrode 1h one enbod ment re-
| yophi | i zquwm Pﬁﬂ?t@ﬁ #1d qtives degenerative progessss Wale ie 8iq frsere ﬁ"qslr%%@fssat ive.
[ 0006] | nfopaanfie o, Beiak, sef). t he pre- | yophil'ization formul ati on of the
i nvention, the fornulation conpri ses 5-100 nmM hi stidine, 0.5-3.0% PEG
0. 25- 3. 0%g| ycine, 5-50 nmM arginine, 0.5-30.0% sucrose, and 5-50 ng/m of
an IL-1 antagonist, at a pHBRIEF SUMMARY BF THE INVENEION i ment, the
pre-|yoph t L then trate
and/ or f(gggﬁaé%@gﬁ il r%odrf gg{r}g@r&f*}mgw%aﬁtgga—{%%%r%ggﬁg ro"L-%Idgé}/lT(em,‘:' for
exanpl e, %FW%@PM‘EB%P%PW%WWW‘Fth%“‘@"hﬁ‘r@"@ﬁ'é%?'? iLct 6%‘6'81 #frent, the
pre- |y0ph|!>Ha'rrﬁé’Jel|ﬁH%H SécBpla %'cﬁﬁlepfln%ﬂedlﬂe ehmbRBHhRERNMduId arGriREd-SRs, gbout 20 mM
hi sti di ne @ﬁ % §0/ 0 PEG 3350 bout 0.5% gl yci ne, about 25 m 1 ar gi ni ne,
about 1. 0¥BRIfizedlormulations A RIPVIRS ng/mi IL-1 trap, at a pH of about 6.5. In
a speci f i [poosinbadirsterdmplé hepect, tHe iaventigofeatstes iaprexrtyophitizbtion fapnifiatien eharpr ot ei n

or of o ai §1er | L 3fagehe, Somisnd g L rkén ahpodiabq i | 75"

preferr edn@%@ﬂﬁhﬁﬁﬁiogwﬁ'rﬁ?“ﬁ? ef !+ op hyffer. Agtarganici qo-spivgnt ¢ Gukking eoerandIcae i on

gogos/l Sts orend€ lyopratekdantaf nabewc.r%rrrmsmemt i INg anRBeniét isla %Rﬁﬁtaﬁé&ab@bout
0 ycl.ne,

% t 40 mg/ m
of “the | LOBREpGIRl 1, BN ARG ThesCToRi srssRbencir Lelkygia8eRcs 160, 20e 1B pHi o
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aspect I nventi on res a pre- -1 antagonlst
f or mul at i 89081 HarNe eMBedimentos termre- ppfvhzemonafwudatlszooﬁﬂwmvg@ﬂom the formplgtian 1. 5%
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met hod of ooipRElECnBGr 2 hMARRbinG ZR8ud L5 ERL 4380, atdl 8% ghycihe SHoRIB TR -

conpri sing subjecting the pre-1yophilization IL-1 ant agoni st formul atl on of
the invention to |yophilization to generate a |yophilized IL-1 antagoni st

fornul ati on. The 1



| yophi lized formul ati on may be |yophilized by any met hod known in the art
for lyophilizing a liquid. [0011]] In a fourth rel ated aspect, the
invention features a nmethod of producing a reconstituted |yophilized
formul ation of an IL-1 antagoni st, conprising reconstituting the

| yophilized formulation of the invention to a reconstituted fornmul ati on.

I n one enbodi nent reconstitute forpul ation is, twce t .
concent ¢ AP Podh e O ES AT PR O ORI B AT SoBAE Db AGRERE ¢ he

i nvent i onemboginesteihe IL-Bantaganibt &i angL-d tmp@érmqpﬁeuhrazahdmnﬁﬁm@lmeoﬂ 608, an
IL-1 anta b ISt 3350,
about 0.5%)'nl ?ci?tbc%sﬂb %%52%1\9? grg:%?f%g%lgm%gﬁﬁréyfgg%t E%ﬁ%“s’%m%aérggl%gbout 40
ng/ m of Hﬁ’ 10L-1 protein antagonist, at a pH of about 6.5; (b) subjecting

the pre-1 ypp8y | azsféfetrea aMb@cr.rn@frt tﬁt- petrerbhﬁeanom-h YRiRGidt fatuRton tarae.szec)
reconstrtutrngt i zed atlon o

ste
consi st i nﬁssﬁf‘t'%'bmﬁb%bfw W‘ﬁt'Q’E‘FdﬁbﬁB" £ 5"8@&6 %39001:%%“‘3%%6 gﬁ’ﬁﬁﬁtﬁobnﬁ %%‘T‘Vcr ne,
about 50 aiyingfeqalidub & 0%duotdke, %ne%smanmr of &edL-a bigidn ;ﬂ&eimg»’anmg gfe the IL-1

ont ai n aBSUEnD 3 SHAEIE A0t A0S ABAR iR TS gt Mt i oyt 0, D
speci fi c arshiadworpate (less Hhan lot equabiotaigutl. W%)@Barbemtesgntt rap fusion pr ot ein as
shown in Baeyl R A\chnd &opel; th invedtfdn féﬁurléa prleﬁyoﬂwﬁrzat%q IL-Z%ntagénrstZG Mor e

pr ef er abl the 1L-1 trap 1s the trap shown in . I n separate
embodi menfosmulalipn tP%é@'F‘Fé%‘? ?ﬁf@@"&‘"! Bfrﬁﬁﬁﬂ“a%q BM h‘%‘d'ﬁe t"’l"’f“’t'réts1 R EECHERMAMPHY | on of
the pre- Igew*gztdurweedﬁuozmwrgﬁme #boQt 1.09% sa&ofm ahd-adoufnd agnmrosmemr-mtlerda/ m

I hilj f tute f f | at f
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embodi e Ramoly oﬂ%%ﬁ)& rrt,reqnattgqusg.asga é.ﬁae el ééeﬂt.h%nreﬁtt%netsOOlZ]

I'n specific e nt's of R roduci g reconstituted
| yophi I'i z'8an abejt RSN 8Rd U tobeut 4605791 é&?'b’%ﬂﬁb%% UrepAlsp e preseint  in a
vial as afoé9ojn 4 thrrclas’p@t:taﬁt@l’hv%htrdhrfeét@rlela niettiodrdf pesalidind ® FoHilized formulation

pre-1yoph ation is | rec nstrtute
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sol uti on ths invgotixnitb iyephilizatieh togecerateta lyephitided 1b-1aant@onigt fodmutasicat Tom. | n

anot her  eghag,ug mu!Qtro%Smé%éThpWh@ d PRy thdshdd drBn Rk Uit kAT obfiidigPPNi | L zed
and reconsStituted to a uron I'n anot her enb , a 12.5

ng/ m preCI%phr l'ization soI ution is Iyophilized and reconstituted to a 25

rrg{ m sol ptm ann d fourttereRitddesspedt e invemion febtukds 5rrﬁmloarbf b Guding@dtdrist@tedon
sol ution II

I d and t t t I
anot her e iéﬁgﬁtr Llét%f%&n L:rf %géoql'é‘gcﬁﬁtppf '}gdtec%rf? g‘ggqrt{’fegﬁp%’ IdIogophrn lized
and r econftriglatioacdf the na/eﬁfmnrtgbrrtcossﬁtuted Eomulitiona o Oieeemigotiyasht, eetecomstidi®dny/ m
pre- | yopﬂatrhurér?otn' |§ﬂwc%%ﬁ56rfagnﬂ;%orlt MHRQF el @&ﬂ (g?ébdr?.fnﬁffé?ﬂaﬁt 4. Uthﬁﬁér%d%f 20

mg/ M solution. In anot odi men yop I zat1on
sol uti on Ne']t*%B?WH"‘ISE%da)aHﬁ%F’%CE‘SGrﬁHYPB’t t‘?@"‘t’bf‘)%{"%"’” ﬁfﬂ’h’lL' Btagonish.

Pr ef er abl yonskiey sfesoniniv hietdihe/ apbut 11i52eHEE GBS0 |a%dt@(5"/d§l?§n@@bo&(28w nI aOI
n.1 Ncl udes

t mbaodi
Cp o s0on ot EhR e B aba 4p mein(eRar UL o RitarusePit a2 PRBY acpect.
t he i nvensbouhS.bieldl subiesting the atal—leonhﬂlqed Priugationlohstep (a) &f lyalhrlllza_twlz am:t (egoni st ,
conpri si n@c@r&trtu’hn%th@[}Ioﬁ?%'d%mﬂraﬂ&?bﬂlgéba@%laecomgogf Moﬂgsﬁ o"flggodt 95' ting

t he bi ol ogi cal ac an organi c co-solvent one or

nore t her*ﬂtﬁld'fbet abut 3%AES 3359, aboyp &%ighicine caoH O TEM ErginifR apput. cb’nﬁ'éf‘g?ﬁﬁ’r st is
an | L-1 tgmpaboussmmgil efteé N-BerofelitatadoRisbrRereld th¥edonsfitutdd fodaulatibl ma}2, 14,

16, 18, 2 22, f bl o th t h

seQ D NS cordnaneta AR ole S nbind s evhoprblmdr & Serter. I n one
enbodi meng¢mbddimeersrtatii-tantagenisbis\aeiit-14ge ftsion prddéitas pirainen sEDyIDFBEGZSBEOB In
one enbodjjraly {d1¢s tRessBh S ARk Fe%réblgrtﬁehll_k‘g%p r%{t}\g/ﬂ%E SR ;R%%Porgftl)

preferably, t’he' thermal Stabili zer are crose In a
specific @%er'ﬂrﬁﬁ’ﬁratet ¢rabogiiraits the rgeanatitiied fermalatiens Sitimen thq_wﬂc%rmﬁb@mﬁ st
CONPr i SeSthe preliPbphlibbPhafRARN e BUE 20Mmg ID-15mBoREProtdiRmt ple- l?ﬁﬂl'hﬁﬁon 5- 30%
sucrose, 10-500 ng/m of an IL-1 trap protein, at a pH o bout 6-6.5. In
a nore specific enbodinment, the stable liquid forrmulation of an IL-1

ant agoni st conprises 10 ™ phosphate buffer, 3% PEG 3350, 50 mM Nad ,
5-20% sucrose, 12.5-50 ng/m of an IL-1 trap protein, at a pH of about
6-6.5. Additionally, low or trace anmounts of a citrate buffer or

pol ysorbate may be present. The stable |liquid formulation of the IL-1

ant agoni st of the invention exhibits little or no precipitation as

determ ned by visual |nspect|on after storage of a 50 ng/m IL-1 trap

o o o — o~



chromat ography, e.g., HPLC, after storage of a 50 ng/m IL-1 trap
formulation for up to about 24 nonths at 5C. 3 [0015] O her objects and
advant ages wi I | becone apparent froma review of the ensuing detailed
description. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0016] The present
invention is not limted to particular nmethods, and experinental conditions
descri bed, as such nethods and conditions may vary. It is also to be

under st oodfotriusatioh hsarecdsrtstzﬂtneﬂod: 2 @yal is@diatier &i60 mes|Lfaantddosisturotpiosd. Generally,

descri bi N%nR R 3; Ef{y %rm%g???dfs @c%&t&?& %hh ﬁgrqe tﬁ?gﬁitablie%r?rggc? gnt ?l oﬁg limting

unl ess indicate e sco Nt 1 nven W e limted
only by t hembgsiresnidbie tsicanstitution mmame mtﬁﬁoﬁﬁﬂqwtgf speci fication and the

appended cjod#3y5in SBE@Fc%n%Wn%rntsfd?fHEﬁnetﬁod of p?dl':lucmé‘ﬂ‘i'econ&thﬁed %&ﬁlﬂﬁé@ pl ural
ref erences, unl ess the context cl earég/ dictates otherw s us for exanpl e,

r ef er encesatign BpRdPPhiization SRUULORES WESSRbINA HRlIPRAAY, ™ 'ﬁd/ YHagOPIERIOE { he
type descrpéded solbtuneif preaipaphilizatioh farmulatior, wihiza meo;mppecr ankretanstithted ¢ @es®Eons

skilled i “méﬁ‘?s@ﬁtoﬁuﬁ’%hoﬁhgeﬁghﬂgd %Qﬁtﬁzéjlngﬁrln ?e“lg&am %t?o%%l:luym i@@%gf%ﬁz%ﬁ%ﬂ

ot herw se SCI ent use erern Have
t he sane nreacmsn&gtedso 8 dfrmgfmiysolutiere rls anebierebodiment, a&Sdmg#awe@Iobhilizaﬁw the art

to which tdfutioh RURIPHIEEY dhalreveastitutd Io@Stgllﬂgﬁr{P!oIUi‘i‘JnhW%M ehBb&MmbAl §185m | ar
or eqU|vaIent to those described herein can be used t he practlce or

testing of™M@ ﬁléP‘ﬁr"é%"@Pifati"ﬂ%'H‘W‘d?]‘WFEWEe%F"éq @F?fé"éltufﬁ‘é*t*ﬂa&é "%ﬂﬁ'a' soffiPRerlnal s are
now descr i dmther Eabedidént 2 $L.5 ginl pre- wﬂﬂle]mosen‘omtuhaiawdpﬁgzeamdd asbghstingéd Rt i on

of formul at Q |S|n rotein prese hallenges to
phar naceutléde)lll'"gl 0?%{0& (l)?s il él‘?lrsner%()sggss&mlr?re °ph'lﬁ'grﬁmcsa U physi cal

propert i edyerhiizedargivesnnstitutettd 4 Y@mpfnambletm laawmr@mbochmedbg Ka daf migme-
pat hways - axdshiiizith solB{d?ﬁ?IyBEhmzleHHM %@Bﬁsﬂ&té&% B 18h %’&hﬁﬁéo!uﬁ&@' |rP£aeme9 al

|nstab|I|ty Chem cal i nsta I ncl udes deam nati on, ? atlon
cl i ppi ng dfmiasisnest 540dBo/phRiXoRBTIZatiARyseitionds yerhiged Arst epensitiied ?égpdues

Physi cal Irﬁgft-nakuo I|l|2tlghy Ehm_ampaﬁes@sm%aﬂme_dm?nmmarlmwameh Hdésgﬁat céritdin QXS”E' e,
aggregation physi ca ility can be e
oo Wessranratn ditges fabafinen Y MR gedtRimiietonGRDe8 bl M fife
control | ecandene it moresresesvatieasnonl y used for long-term storage of proteins.

The | yophihp#gd, grrﬁea Gldded mgw}aﬁm%éta#egx stpRd @Lfarfsmiu%ngﬁ%@ﬁﬁg ialﬂfr?]:lg?rrtliset,

aggr eg atl on OXI atlon, nerative proces . . |
fr eeze- dr iG9EPESiAg @ 'Lﬁ@taQW@bMP‘IelnzféaagW Bt Rinding te apd inkikiting thedicleaiadl acliceaf wi t h
vvialt eL f)ft IToF; T b?ﬁe@ %t@gdﬁdt@-s?lvbmérﬂf%rﬁsdr atdr@themaeat@wﬁrs VIR a(sPedlfic benzyl
acoo pI‘IOI‘ atl.l on i niti.ons

"t her apeuriiiret Al tdeBnan O i e Sratoeerore 1 SR 0 Ko 48 ha
produces t6e12/e4i16etB, 80.fa2c24,226r Mote whferablyi &eaumtnap ssttbe eab shblve ieRBQUD dose

by one. Q:36) inbie eftoBlf-RRE fhe BlutdriCa bAEBhTERLrerdMonlldrivo Q?neﬁ?%fcfrgénﬂfb' v

one sk n the usin ues (see or ex
( 1999) Th éOﬁPtventS@P@r&%BE@rmef@@ghrPcﬁ%@ﬁﬁOofln M?eﬁrnlmiéwﬁ dhs thetmairplabili

[0022] By Ndt#ah@6riBucbeCHE prefer‘aﬂ?'thé fr@fmal s&blllzéﬁbmm K4C! ahé mﬁH?@d&t a
|OO|Ca| rea.Ct|0n or

bst et
Foaponse. 0 IHE ERTR sMbog e festanl G raririen ol Lol o lon ok coPres o,
anti sense SHWOGBMIpbssphail&twﬁ@‘dO 8% BBG AFeTHoghid Nadd 5£3086 sucrader 104800 mig'mi of 0023]

The term Bﬂl‘?ﬁ W@gg%&éi& 3} L}SH%‘?@?&& 81", h%r%’gfe%urﬁg%i?&‘%emb%ﬁﬁ%ta%ﬁ%ﬂh’@t ory

agency of ate gover nnen I St e
Phar mac opderanutstiomefiasiLg @n@samwt)ﬁomee@gﬁpz@d phesiphatadutieredh PEST 3358650 m

ani mal s, &), BF0R RkéseC 66 ¥ghhl ohb’rmi’-_nﬁtfa;{ O tTemH Bieafbm.lt e:@sr I er”
|ncludes iluent, adjuvant, ex pient, or vehicle h whi

conposi ti d\ﬁ’g'it'g" WP PEase @oupts 0 '? E'theé’élﬁerl"tﬁ!??]&%?éb@? E’PV Pe pTelsﬁfEh EEe stableh as,
f or exanpligyid fuamnaiationas thedLd1santagagistued thegnwvainticn %lbpeﬁﬂi@bﬂtﬂbrecﬁmlatmi as

veget abl e ean

o 1 i meaNgA BEb e Rbacich o BP o 286 rHBIE" Sog FRAR Rl om o

i ncl udes &9 mﬁirlslﬁéﬁ‘@mef ﬁftnoeﬁﬂgéﬁgatl@ is opseavedeas gigteriak by size- excluswn
chromatography, e.g., HPLC, after storage of a 50 mg/ml IL-1 trap formulation for up to about 24

months at 5°C.



conposition to provide a desired consistency or stabilizing effect.
Sui t abl e pharnmaceutical excipients include, for exanple, starch, glucose,
| act ose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium
stearate, glycerol nonostearate, talc, sodiumchloride, dried skimmlKk

gl ycerol, propylene egcoI wat er, ethanol and the like. [0026] The term

"l yophili ried" incliydes a state._of a subs nce that has
P o e o e e SR 2 e TSROl

| east 50%detailedbdesctptenhas been renoved. [0027] The phrase "bul ki ng agent”
i ncl udes a conmpound that is pharmaceutically acceptable and that adds bul k
to a |l yo cake. Cenerally, acceptable bul kin ents known to the art
include, for exanple, cd?ﬁ)wyféﬂé?@@mﬂmgmﬂ%ﬁgﬁm\fﬁﬂ%oﬁugars such as

dextrose, [bofPSte, pfés‘éﬁttlﬁ\%‘ﬁtlmg néthﬁmte&l ld‘;%mc%la? FhléﬂJod§ léﬁa'éﬁpe?’i%htaﬁ&)nm&@ tol,
i nosi t ol and Sorbitol, djsaccharides includi rehal ose gha?ead

| act ose, riEpeIPar 35 sHEL RthPrREsAcpREons r%?!c‘ﬁryaégﬁlaﬁf’é%be 'dﬂé"g?ﬁlcﬁ’ﬁ t osan,
hyal ur onattermirilaaly @sesherein gs for e paipbse @nidssiding Paaictianentjodingdnjscode and s mdt

nt hetic . I Li PEG
3550 s arl GEas Be g Ml lged ndd e sEoR) el RRpEihucniin MTKE AL, P>
ant agoni stoniytyrithexgpipendesdciaiméxed, or handl ed, and as a bul ki ng agent to

hel p prodt{mﬂ ms%e@mttﬁ@lssec%h%n Jngmppzmedtc@am ukéfa nﬁr?&-fn@né “ahNghaides a
subst ance t ed to a freeze-dried or %‘O%P’ i zed formil at| on

to help mThﬁt 'ﬁF'Hd%‘i"ETPH?F?V%’FP%‘E'%ﬁSé“WFPXF flearydicpteetheiisey Jpya fof 2@mple.
][0029] A’ rerém&e?s/tat'a h‘ﬁf(;lod ﬁﬁd:llltﬂaeﬁtea)a b@ﬁt iethods, ahd/or, stémctﬁgrgltgmdéaénbed J

ungi static or Ci ound .t ener t ations
to retar o Bt ML uocPRURRHRE bas B RRRTAAL K RO SF B et e
m cr oor gardissigsttien t he for mul ati ons. Preservatives include, for exarrpl e,
benzyl al gegvey unkfie8Rted J?I?é?v&éé ‘%ﬂ'ﬂédﬁﬁb&%‘n@ %éué’uﬂrf‘c tBrns ﬁﬁ@‘:hra&é&'%@c‘i R&Eh have

chl orobut anol, 5 met hyl paraben, pro araben and t K her exanpl es
of phar rraé'é‘?,ﬁqr‘&ea'l"??‘ RSN “”H?’é@’@?‘ 8&95‘?/@50”35%’ Bl indimart forvhighdhe)sE | L-1
Anth agoni st.@egﬁzﬁa&b Jongél Allhoﬂiglﬁﬁkﬁyagétﬁbd‘stanUSnaaemr@ﬁmdr sﬁmlﬂnetomﬁosbldegdfw@ or
i nhibiting the bi ot

capabl e off L g oy Fithe BRkce R ating i ot Wortn, e BB PelioBE archen:
the IL-1 tmaglalssaranowuewlb@bm fic fusion protein corrprl sing two IL-1
receptor conponents and a nultimerizing conponent, for exanple, an IL-1
trap described in U S Patent Publication No. 2003/0143697, published 31
July 2003.Gangral Deseriptione enbodi ment, the IL-1 trap is the f usi on protein
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IL-1. Furtré@duesl RhysRaCihétbiolite ehastipaeds snank pBerdmeha, iBglldag Mrekamhglea nodi fi ed
IL-1 trap COﬂ'ﬁI‘ISI ng one or nore receptor conponents and one or nore
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in theTﬁr taggregattohpdx;mma&na 6thb€dd§&ﬁmuvetdﬁﬁies$éé wifigirithe | rr@ez@tcﬁﬁa@tatw e IL-1
trap e

tra rot e
cont am naeBRes el s o Fo Sl Bknbulisd 5 Rhles potbre G pRin £ b Pestet,
accept abl @ra‘sewmeﬂelgohenﬂyalcdmbstlaﬁora@thlnystratmae of protein contam nants" is
meant, preffhabhy, that at least 90 %of the weight of protein of an IL-1
trap preparatlon used for making a formulation conprising an IL-1 trap is
| L-1 trap (231 By ihe trisn dherppautiealiy B phagmagegtically offegtive,dese” is nisat aese that | east
99% The blodlcds/tAPdésire® bRt forlhith Riadrmmbterld] Yhe BxREd&e vDESREIADE the
"Subst ant i aI ly free of aggregates" neans that at |east 90% of the weight of
IL-1 trap protein is not present in an aggregate at the time the IL-1 trap
is used to prepare the pharmaceuticaldy effective fornulation. The IL-1
trap of the nethods and fornul ations of the invention may contain | ow or
trace anmounts of conpounds as a results of the purification process, for
exanple, low or trace anounts of citrate and/or polysorbate. In one '
enbodi ment of the pre-lyophilization fornulation of the invention
contai ning about 40 nmg of IL-1 trap/m, citrate



may be present at a concentration of about 0.1 mM and/or polysorbate may be
present at a concentration of about 0.004% If the pre-lyophilization
formulation is reconstituted after |yophilization to half of the original
volune (e.g., 80 ng/m of IL-1 trap), the resulting concentrations my be
0.2 mMcitrate and/or 0.008% pol ysorbate. If the pre-Iyophili zati on 6
formulation is reconstituted after |yophjlizati q(r‘ t.o t% '[HI rd t he

ori gi nal \RYFRARE of 'Be featmenlpand,wiljipe aggertpinakle py ang skilled In the &(j using, fown

concent r atte@niusBiseddoexBmpiy Ibjd (A699) InelAar Sdler2d 204 PedhysiogialtRharmaceutical
Lyophi I'i za(t‘a on and .Lyophilized Formul ations [0032] In one aspect of the

i nventi on, ‘i’rﬁ;ceutl cally acceptable fornulation conprising an |L-1
trap is pr[@WZdIEBY thevteem Silecketie “iffobiter]| ent“artagdnist’as meend Acsulisthras that retgrdphi | | zed
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skill in rplca i ncludes sublimation of water froma
frozen forlAQA4kThg erierFer haludes 3 ditvente adigvant. §rrdpient gy yshicle g mihich 2e d
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wever utions conprisin ers and
exci pi ent $ubifgiedio aengng BWCW%S%#MEHW%%‘ IWhegreat dgrshif%e °E'§?'Pti4@shaé§ﬁ9fal so
be used. (8@a&k. Freeze-dried or |yophilized fornul ati ons are typically
repared f . i sol ution e 5| emul si. ons,
e ehelt I ‘il phiaSs s st iaBdbed forthau SR Pt R PRBE TR SRaI cehiibie

| yophi | i zaing ¢hvat pdctsfbatkabhyymkprﬁenesllaldccemﬂqmmmmsagﬁem kmevdn tatheaft inclkle,

tit i : tel
freaze. dr e aimbflethony Aol B ifife Sugdhp hch s aRFLo: AR ik dhna 0°
formul ati dke: @f?@hmrsé%ﬁ§liqhtat§tm§§‘|‘?"‘°'A"?ﬁ'f@f9@F’ seritel; ﬁ%ﬁcehqr@raﬁunpﬁfﬂn@ﬁem@e to

generate %u&r&@@m1§Btb@dnﬂurahw@dahmhgp@i@lméaersuw é’éét@rﬁh caémdssaﬁzoému IL-1 trap
in a pharrgr&ceutlca a stabilizer
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conpri se Ipolytieds. e thesormaiatibnssdfithdl inegntiom PEGNBED issamerganip bmsgiteat ehich s used e
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when agit 4 belp PWF'R%P“ Feematelbdls. A |yoprotectant is preferably used in

freeze- drijgshsp r‘rnbyesmmybpra@aam I’nméliéé 4 QUbStanby PBf @a;esé adiuea 168 brBezeldrie® or
rralntalnthehﬂsr%%z .stru ureo r ot ei ns
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formul at i QanSPEBEHOR BReridl, REAIAIRERIH drfdklis Ym-8leb S ChinkSodRHBfobEnaN | L-1 trap.
The fornulation can also conprise one or nore pharmaceutically acceptable
carriers, buffers, bulking agents, stabilizers, preservatives, and/or

exci pients. An exarrpl e of a phar maceuta' cally acceptable [|iqui d formul ati on
conprising an IL-1 trap conprises an IL-1 trap in a pharnmaceutically
effective anount, a buffer, a co-solvent, and one or nore stabilizers.
[0037] A preferred liquid fornmul ation conpri ses phosphate buffer, an

or gani ¢ co-solvent, and



one or nore thermal stabilizers to mnimze formati on of aggregates and | ow
nol ecul ar wei ght products when stored, and about 12.5 ng/m to about 50
ng/m 1L-1 trap, wherein the fornulation is fromabout pH 6.0 to about pH
6.75. A nore preferred liquid formulation conprises 10 mM phosphat e
buffer, 3% PEG 50 mM NaC, 5-20% sucrose, and 10-100 nmg/m IL-1 trap,
wherein the fornulation is at a pH of about 6.0 to about 6.5 Al thoug

ei t her Na@etwpaféll?&rngfé"R?é?PeBé‘“@ugﬁd'k%soﬁi‘eé?’&'Hipl'qsi’éPharﬁ'aﬁ%’rﬁ'ﬁ‘i'”ﬁéf’?e@??b@f NaCl
and sucr ogeedenstieean Bstoahd inghedspPo stabilize the IL-1 trap nore
effectively than either individual stabilizer alone. Preferably, PEGis
PEG 3350, which has been established to enhance IL-1 trap stability. [0038]
Tabl e | sHhioWwAntdgonids cent of native IL-1 trap or percent aggregated IL-1
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period of when "I ncu resence of
sucr ose, t“lfré indudinafusip proteligrrapaiie e trappipailo?. speh as a1 By tret!l’r oppaeeieiedm 92. 6%

at day 0 te%b%&m%%&reu% tﬂaprbtéiﬂi,a%e&ﬁ’@fuﬁeﬁ gm.rag&nﬁsmgwuﬁ deasm@rased from
2.3%to 3.4% ove

Q a}{re erlog The 5%s r at| %
native (n&ﬁmpargeg N=io iRl %’Ffﬂ‘-‘*&f’ ppoeft f?’aﬁﬁa'aP'Sp E Faé’ e@%’ a{} to
86. 9% at PAblmatitrhNo. 2003/0 MS697 ublished gt July B00Sg dn espemﬂceaﬁ:edmfenb meZL-a%apo

3. 0% over i he (AATULIENART h 8 BARS. 4 d BOHPRE 1PN el idmocts Y4 8t e To

Aggr egat e Yo'sucr 0se) Yo sucr ose (5%
sucrose) Puferirsibddep fﬁﬁ%@zﬂﬁ‘ SEQ 1D M 102 TEB‘E' Iweoﬂog\zeneorzpaﬁsgszths upe ofandld 91. 9
z239659% g Zragsu@sté?m&ﬂy i®endcd tothe Brofei of SEL HIND: 3.426%) 16, 2,14, 1311802c9b2?242f 9
ercent o
39: 5,3 0, 2 0B Hordi ot il a5 dran bral bl o gl G 35 GO
det er m negreferably at Ilpast 98 identitypo the pPotéin WbBEQ $D W B, 4, Bc8 At e 14116518, eﬁ(mng/ m
I L-1 tra r 09
Sucrose) i Ko eap s Bl g huihiPlgAE S, iR sactie Ynbbelheblé 101"
(non- aggr @greest i omedifed ILt1- tlapcogiprisipd piseel Mare rﬁcsatowammemayn@on@r@%e/o at
o1 1[5 | el i b e andy s {Rotmgost el 1ol
0

20% Sucr 0SB BERIIrEIe S AnRate A A reahed It i st atse S are of | L1 ¢} ap
whi ch dr ojpedndgicbirBferded edmmpbagnid spéafic3ér. I3%oaat/o2adiLonatdygor. TABLE 2
| ncubati o i 0 i 0 i . 0 %,
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95. 3 [ 004 GYitabisr methed knews in thi @rthernthaticompsitode Knpwa tbat iy sefi! inrienayipan lked,
can be st %sdmenmmrapagy;g@rerabn}%nsstmauﬂee Jfgmmﬁaentﬁslxmgaﬂﬁ@ﬁm&@% used to
environnents ¢ or t he s under an inert
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e Lo Bispafelfe BRarErlyy gechtablatp i taton oBy oSl SRR ot abi ity
of pre-|yepitaminzaeid” iamadahty orpferdhlyz et SdeastiBatd aittse weight dépretein ofad IL-Atrpp e-
| yophiliz 20 mM
i Sb 1 o PrepeEEE LG Tt AP flod BBl A 1 e3P Sl grehoid) | 20
pH 6.5 waSreferablpat least 85%50ost preferablp at lorst RE%. /Ig }J/-hbWPP ispreferably sabstantidllynat i ve
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94.9 1.0 pHarBdhcélutitally effddive Brbuldtioh. The IL-1 trap of the methods and formulations of the
invention may contain low or trace amounts of compounds as a results of the purification
process, for example, low or trace amounts of citrate and/or polysorbate. In one embodiment of
the pre-lyophilization formulation of the invention containing about 40 mg of IL-1 trap/mi, citrate
may be present at a concentration of about 0.1 mM and/or polysorbate may be present at a
concentration of about 0.004%. If the pre-lyophilization formulation is reconstituted after
lyophilization to half of the original volume (e.g., 80 mg/ml of IL-1 trap), the resulting
concentrations may be 0.2 mM citrate andfor 0.008% polysorbate. If the pre-lyophilization



24 93.3 1.5 36 92.6 1.5 52 92.3 1.8 [0042] The stability of a

| yophilized fornulation containing 40 ng/m I1L-1 trap (SEQ ID NO 10), 20 nmM
hi stidine, 1.5% PEG 3350, 1% sucrose, 0.5%glycine, 25 nM argi ni ne-hcl, pH
6.5 (pre- lyophilized concentrations) was incubated at 25C for 0-56 weeks.
As shown in Table 4, the native (non aggregated) formof IL-1 decreased
from97.0 (0 weeks) to and the )er cent ate

o O el Dt e AT T b U S S48, S o,
time (weeks ilat traBChe Yeshtihg venckothgignegay Be 06 BV clirafd. #3d/08 09128% pdlydorkate 6. 1
95.5 1.5 12.3 95.4 1.9 25.7 94.7 2.2 39.394.4 2.9 56 94.0 3.6 [0043]
Al t hough the foregoing invention has been described in sone detail by way
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ordinary sipidy ih Bné Q?pe@’(r dt tﬂehﬁ\;enﬁﬁ'f ta%'herﬁJ&@ﬁlﬁ:@ﬁy ac%@ﬂaﬁ@ﬂ:’r%blglﬂntn' d&ﬁr%ném@’ a€

made to the téachings of the invention w thout parting fromth spirit
or scope dk-Titie '%Efﬁ‘éﬁ%fbéﬂ’h@leﬁ‘lth%fOT'FL@atSE@JEN@eLq"S?IW\f@c’P@ﬁ@)g’"ﬂé[@’é"r'i‘eron

Ph aB mac eutPre@tably, theGreezeldidd or lygﬂhugdga &g o0iatién Mﬁﬁués’a\é pledMacetlicdly eg%%%bg
<140> To Be Assign <141> 5, <15 51> 4-08-17
S1605 26 AAEPERTLESP o PR b ens ey e ioaied Hasdiiehs ;55 00
DNA <213> sdepansivapicendsionsA@Gmy dthat syitelgje farm forgdguntigitagion agtsgaquvhﬁizedact tttatg
gaat cct gcg, Aapdaal &@Qyp@% d’ firSARARTArds IRGASRaF G QH@gBﬁﬁlﬁzﬁd AP G

aaat Ccaagt tttgaa at a CcagCtC gcat Caa 1 cccactcttt qaacact
o b oy 8 haP IR or R0 b S ae et B e e Shan e B4 fasgs %u%weﬁ
ggcaggaccof gﬁ?@d‘%‘lﬂl@@go%ﬂbtlo? ?QB&I@aﬁiﬁl&aﬁtﬁﬁr@&e?Q i‘stwéﬂ(kﬁmii?&ﬁé‘sefiﬂ G?tn'{a@@ﬁkﬁ{
a agaaaga cC cceca ca ac Caca
R a2 % b IS b el trontts SRIREES & Rler Fom Bl KBS SR8 ARy

aagacagct gotdiitigsat t cc 420 cccatgaaac tcccagtgca taaactgtat at agaat atg

gcattcag 33 | Q.g E,ﬂul%d ?’tﬁrgulaf?c%%ﬁﬁ 8L 88rRALA Q@ ahgd &1GbhS&adles It fRARELDR

ctatcactt gtat t at aaaa tacagaatt t taat aatgt a atacccgaag

gt at gaact t orgw@tlpﬂw@scb%ﬁereda prgRela 303C+ for e’@&@ﬂ%éﬁf’ﬂgj@ﬁ%ﬁtt”ag FEGYt t g
ttacat at CaeppaaRAl @32 agﬁgx.nﬁgﬂ@méi {refBtly: ORI ATOIOR r0LBRABEAY

t aggct ct cc aaaaaat cce atccattc acct aat at cat gt ggt ct
at gagaaag@atc® afg%(ﬁ P%ﬂb'gége?%f‘ég & g’@@l‘?’t@f’%“ Horeavartaut -294t: tatb(F:’J tga

tggattctcg;oexa;&trgaggt'10°840 tggt ggacca ttgat ggaaa aaaacct gat gacatcacta

;;g? t ? t ;:30@@5 L ég @ajlatlo st a?rte?)?pgcaﬁy %tcglgstn?ugg or us %a%%d,ﬁg}? of%%aa% go%%t ¢

solution to dissolve the lyophilized formulation. A wide variety of agueous solutions can be used
to reconstitute z lyophilized formulation. Preferably, lyophilized formulations are reconstituted
using water. Lyophilized formulations are preferably reconstituted with a solution consisting
essentially of water (e.g., USP WFI, or water for injection) or bacteriostatic water (e.g., USP WFI
with 0.9% benzyl alcohol). However, solutions comprising buffers and/or excipients and/or cne
or more pharmacetically acceptable carries can also be used.

[0035] Freeze-dried or lyophilized formulations are typically prepared from liquids, that is, from
solutions, suspensions, emulsions, and the like. Thus, the liquid that is to undergo freeze-drying
or lyophilization preferably comprises all components desired in a final reconstituted liquid
formulation. As a result, when reconstituted, the freeze-dried or lyophilized formulation will
render a desired liquid formulation upon reconstitution. A preferred liquid formulation used to
generate a freeze-dried or lyophilized formulation camprises an |L-1 trap in a pharmaceutically
effeétive amount, a buffer, a stabilizer, and a bulking agent. Freeze-dried or lyophilized
formulations preferably comprise histidine, since histidine, in comparison to phosphate, is more
effective at stabilizing the iL-1 trap when the IL-1 trap is lyophilized, Organic cosolvents, such
as PEG 3350, are used to stabilize the IL-1 trap when agitated, mixed, or handled. A
lyoprotectant is preferably used in freeze-dried or lyophilized formulations. Lyoprotectants help
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Il e Ser S U 5 Thr Leu Asn
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Phe Asn Sﬁfopgéé)fr%tgz.le%sat Idgg‘r’o 103985‘7% %t %1 anths and the percentage aggregate increased
from 2.3% to 3.4% over the same time period. The 5% sucrose formutation had a native (non-
aggregated) form of IL-1 trap dropped from 92.4% at day 0 to 86.9% at 24 months and the
percentage aggregate increased from 2.6% to 3.6% over the same time period.

TABLE 1

Incubation time at % Native % Aggregate |- % Native % Aggregate
5 °C {months) (20% sucrose) | {20% sucrose) | (5% sucrose) | (5% sucrose)

0 892.6 23 924 286

1.0 92.6 - 24 925 2.5

2.0 81.8 2.6 81.5 29

6.0 91.6 2.8 91.0 2.9

18 91.8 3.2 90.7 36

21.0 91.3 2.9 89.5 36

24.0 88.9 34 86.9 36
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formulatlons under an inert gas such as, for example, argon, nitrogen, or helium.

[0041] The stability of pre-lyophilized and lyophilized formulations was determined. A pre-
lyophitized formulation containing 40 mg/ml 1L.-1 trap (SEQ ID NO:10), 20 mM histidine, 1.5%
PEG-3350, 1% sucrose, 0.5% glycine, 25 mM arginine-HCI, pH 6.5 was incubated at 5°C for 0-
52 weeks. As shown in Table 3, the native (non-aggregated) form of IL-1 decreased from 94.9
(0 weeks) to 92.3 (52 weeks), and the percent aggregate increased from 1% to 1.8% in the
same time period.

TABLE 3
Incubation time (weeks at 5°C) % Native . % Aggregate
0 84.9 1.0
4 94.3 1.3
12 83.5 17
24 93.3 15
36 92.6 1.5
52 92.3 1.8

[0042] The stability of a lyophilized formulation containing 40 mg/ml IL-1 trap (SEQ ID NO:10},
20 mM histidine, 1.5% PEG-3350, 1% sucrose, 0.5% glycine, 25 mM arginine-hcl, pH 6.5 (pre-
lyophilized concentrations) was incubated at 25°C for 0-56 weeks. As shown in Table 4, the
native (non-aggregated) form of IL-1 decreased from 97.0 (0 weeks) to 94.0 (56 weeks), and the



565 570 575 Val Her Pro Ala Asn Qu Thr Met Qu Val Asp Leu Gy Her @n
Ile 580 585 590 G n Leu Ile Cs Asn Val Thr Ay G n Leu Her Asp Ile Ala
Tyr Trp 595 600 605 Lys Trp Asn Gy Her Val Ile Asp Gu Asp Asp Pro Val
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Arg Her Thr Leu 625 630 635 640 1Ile Thr VaI Leu Asn Ile Her Au lle Qu
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Arg _eu
Thr Ay Ly8d u Tyr Lys oys 77h 775 78D
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795 800 \lc A—J%L)’S Gl f:lwn Pro—Ar f:ln Drna (Ol a \/~l T:v The leuw—Pre-Pr o

T VAT IIII U

805 810 8{5 Her Arg B4 Gu Mt Thr Lys AsRtn val Her Leu ™r Oys Lbu
Val 820 825 830 13 Lg&?GI y Phe Tyr Pro Ser94ABp Ile Ala Val @z Trp A pu Ser
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tcttactgcc
t at aat gcac
tgcccttata
aaggattgca
at cgt gat ga
tacttgggca
aaacccacaa
t cccagat ac
t ggaat gggt
gaaaatcctg
gagagt agat
gcagcat at a
ct agacacca
ctctttgaac a
atctggtatt
gagaaccgca
act ggcaact
ttggaagttg
ct gt at at ag
tccagtgtca
aat gt aat ac
aatt acacat
ct gact gt aa
aat gatcatg
tattttagtt
cct gat gaca
gat gaaacaa
agct at gt ct
cagaaagtgc c
ccgtgcccag
aaggacaccc
cacgaagacc
aagacaaagc c
gt cct gcacc
ct cccagccc
gt gt acaccc
ct ggt caaag
gagaacaact.
agcaagct ca
at gcat gagg
2703

Leu Arg

Asn d u IIe

Ay Thr

t cagaatt aa aat aagt gca
aagccat att taagcagaaa
tggagttttt taaaaatgaa
aacctctact tcttgacaat
at gt ggct ga aaagcat aga
agcaatatcc tattacccgg
ggcct gt gat t gt gagccca
aattgatctg taatgtcacc
Cagl@atisgaeby Fagahgaci
caggcaaaag aaggagt acc
tt?a?aaacgwi %%f t HEC
tccagttaat atatccagtc
tgaggca@aa wocaagt gt t t
ft&g%a Aaticaactac
gga@ S16dsagAC cyggac
t t agt aagga gaaagat gtg
ataeet gb/ 2. gﬂ aaggaac
t tea¥ad®ga’ chyctgtttc
aahad-ggeat tcagaggatc
aaccgact at cacttggt at
ccﬁ&"a’gﬁﬁséﬁmgé’&c‘t”t“g%"@tv
gtgt4.0ft ac at at ccagaa
aggiagbagg ctctccaaaa
t ggtet Bidga gaaagaacca
t tetYatggaPt e cgcaat

t cagd-ait ga tgtcaccatt

e

aaatttgtgg agaat gagcc
ctacccgttg caggagacgg
aat aat gagt tacctaaatt
atacacttta gtggagtcaa
gggaactata cttgtcatgc
gt aat agaat ttattactct
gct 3gL grga, Caalggaagt
ggccagttga gtgacattgc
@tagiyct ag gggaagact a
ctcat cacag tgcttaatat
’ft gcca agaat acaca

A5t

act aattcag
gaagat gagc
agcacagccc

aacgct gcga
cagct cgcat
att cagct gg

caattaactt
ggcccact ct
gcagcaaagt
t gaaact ccc
at gt agat gg
at aaaat aca
ccttaatttc
cgtttcatct
cccct gt gat
tactcattcc
ggaccattga
t aagt cat ag

ctt gaggagc
ctgtggttcc
actacat att
aattccccca
acttgtccaa
at gggct gt t
Ferettattg
aat ggacgt a
aat gcagt gc
ggagaggagc
gaggttt ggt
aacgaaagt a

taactt at gt
aggacttgtg
acagt ggt at
agat aggct c
at cct acaca
agaggaaaac
agact t ggga
ttact ggaag
ttacagtgtg
at cggaaat t
t ggt at agat
t gact gggga
caagt gccca
ccttactctg
ccgcectcccc
cct caat gac
tgcatttccc
agt gcat aaa
atattttcct
gaattttaat
aaat aat gga
caccaggact
ccattcacct
ctgtacggtc
t ggaaaaaaa
t agaacagaa
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Asp LYS Cys

a

tgasegh?

Kﬁﬁtiéﬁgt

ccegttgeag
aatgagttac
cactttagtg
aactatactt
atagaattta
aatgagacaa
cagttgagtg
gtgctagggyg
atcacagtgce
tttgeocaaga
aattcecggag

gagacggagyg
ctaaattaca
gagtcaaaga
gtcatgcate
ttactctaga
tggaagtaga
acattgetta
aagactatta
ttaatatate
atacacatgy
acaaaactca

el

acttgtgtgc
gtggtataag
taggetcate
ctacacatac
ggaaaacaaa
cttgggatec
ctggaagtgyg
cagtgtggaa
ggaaattgag
tatagatgea
cacatgecca
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420

480
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660

720
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1020
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2160
2220
2280
2340
2400
2460
2520
2580
2640
2700

ddadD o SAPIRAS aad02a 410t Val

ccttatatgyg
gattgcaaac
gtgatgaatg
ttgggcaagce
cecacaagyc
cagatacaat
aatgggtcag
aatcctgeaa
agtagattet
geatatatee
cegtgeccay
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agttttttaa
ctectacttet
tggctgaaaa
aatatcectat
ctgtgattgt
tgatctgtaa
taattgatga
acaaaagaag
ataaacatecc
agttaatata
cacctgaact

%&s&%’i 359@5%35 1%;

gcagaaacta
aaatgaaaat
tgacaatata
gcatagaggy
tacccgggta
gagcccagcet
tgtecaccgge
agatgaccca
gagtaccecte
atttacctgt
tccagtcact
cctgggggga

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
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Val
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Phe
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Al a
Leu
Lys
Gu
Thr
Tyr
315
325
Asp
Lys
Trp
Phe
Leu
Thr
Pro
Lys
Ile

Lys
Tyr
Gn
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du
Leu
Leu
Asn
Ile

Tip Asn

Asp
Leu
Lys
320
330

115 120 125 dn Lys Leu Pro Val Ala Gy Asp Ay dvy Leu Val Cys
Met 130 135 140 G u Phe Phe Lys Asn Glu Asn Asn Glu Leu Pro Lys
Trp ?tcaictig tfs‘Egt*fE?% CE6Tr2215Fs a:,gggaa 2 Egﬁo cf_tgéﬁcc u Asp Asn
Phe é@ gﬁtﬁgtgﬁ c g jﬂ g4k gi Asn Val
Lys sa Fc Qe ﬁ&m glzycrc Jd@;lac s;trhasgq%lasgsﬁan Tyr Thr
dy Igysta@qqt‘bfﬁagm@cmaecaai% e Glaby (943 Cfﬁhvgaﬂa‘ adggpterte2€90u Phe Il e
Adu GaiFCA%EﬁgL EaQPE‘Egg'lj’g@acﬁ\F gzélttﬁttc 5‘“’2?@ . gg i f/% Ser Pro
s estard e o tle an
Cys ﬁl_:;av cg He tIﬁch:EthtS&j’ca&@@]ibal &a&té’gﬁEaaZB&c&%gg Ab@ Tyr Trp
@agcaSmga\ﬁathItF@CAﬁ pCtCP LI A C ARG PIIPF T t ARk ae DBOTERF 2 Leu Ay
Tyr f??aag‘%gﬁcvafccfat%%%ﬁgﬁsfﬁa&?g& Asn Lys Arg Arg 275 2B0 285 Ser
Il e Thig-Val Leu Asn Ile Ser Gu Ile Gu Ser Arg Phe 290 295 300
H s Reo-Pri@ Thr Cys Phe Ala Lys Asn Thr Hs Ay Ile Asp 305 310
AIa%Pei‘% Ile An Leu Ile Tyr Pro Val Thr Asn Ser Ju Arg Cys
335 “AH &R TP Sy Leu Asp Thr Met Arg Gn Ile G n Val Phe du

340 345<3&Q . u Pro Ala Arg Ile Lys Cys Pro Leu Phe Qu H s Phe Leu

Phe
Tyr
Arg
Trp
Cys
Leu
Leu
Thr

355 w@ﬁ@a%su LAS Aol gys w valhserApeaz PirsPiSePyrAfly Geyleueu Thr Leu |l e

5
Trp 193%7 p s TE{ QspAﬁgj ﬁrngf‘SPeungs% %rul‘de u Pro lle Asn
Leu 3857 35D bl5 ASTY u Lys Asp Val
Phe Aﬁ.—g cPi a1d leln v&:5914e051u43£b dﬂsﬁprd_w L:@UIJASWSA&[S Fer Ay Asn Tyr
Met Leu Ar%5Asn Thr _Thr 420 425 430 Tyr :iyg Ser Lys Val Ala Phe
Gu Va' i TG EYS MRS Y SSEYS AAREAAY 21% '&/L°PIE M8n Ser Pro Met
Pro “al ki Shtysu kel rhy byd b& GhuarAbD 45524680 dprcidy I1le A n Arg
Cys Bro Asn Val p?Gy Tyr Phe Pr#s 465 470 475 @80
Glu Pro Ile Asn Leu Pro Glu Asn Arg Ile Ser Lys Glu Lys
85 90 95
Asp Val Leu Trp Phe Arg Pro Thr Leu Leu Asn Asp Thr Gly Asn Tyr
100 105 110
Thr Cys Met Leu Arg Asn Thr Thr Tyr Cys Ser Lys Val Ala Phe Pro
115 120 125
Leu Glu val val Gln Lys Asp Ser Cys Phe Asn Ser Pro Met Lys Leu
130 135 140
Pro Val His Lys Leu Tyr Ile Glu Tyr Gly Ile Gln Arg Ile Thr Cys
145 150 155 150
Pro Asn Val Asp Gly Tyr Phe Pro Sexr Ser Val Lys Pro Thr Ile Thr
165 170 175
Trp TyYyr Met Gly Cys Tyr Lys Ile Gln Asn Phe Asn Asn Val Ile Pro
180 185 190
Glu Gly Met Asn Leu Ser Phe Leu Tle Ala Leu Ile Ser Asn Asn Gly
195 200 205
asn Tyr Thr Cys Val Val Thr Tyr Pro Glu Asn Gly Axrg Thx Phe His
. 210 215 229
Leu Thr Arg Thr Leu Thr Val Lys Val Val Gly Ser Pro Lys Asn Ala
225 230 235 240
val Pro Pro Val Ile His Ser Pro Asn Asp His Val Val Tyr Glu Lys
245 250 255
Glu Pro Gly Glu Glu Leu Leu Ile Pro Cys Thr Val Tyr Phe Ser Phe
260 265 270
Leu Met Asp Ser Arg Asn Glu Val Trp Trp Thr Ile Asp Gly Lys Lys
275 280 285
Pro Asp Asp Ile Thr Ile Asp Val Thr Ile Asn Glu Ser Ile Ser His
T 290 285 300
Ser Arg Thr Glu Asp Glu Thr Arg Thr Gln Ile Leu Ser Ile Lys Lys
305 310 315 320
val Thr Ser Glu Asp Leu Lys Arg Ser Tyr Val Cys His Ala Arg Ser
325 330 335
Ala Lys Gly Glu Val Ala Lys Ala Ala Lys Val Lys Gln Lys Val Pro
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Ser Ser Val Lys Pro Thr Ile Thr Trp Tyr Met Gy Cys Tyr Lys Ile 485 490 495
G n Asn Phe Asn Asn Val Ile Pro AQu Gy Mt Asn Leu Ser Phe Leu 500 505
510 Ile Ala Leu Ile Ser Asn Asn Ay Asn Tyr Thr Cys Val Val Thr Tyr 515
520 525 Pro Gu Asn Gy Arg Thr Phe Hi's Leu Thr Arg Thr Leu Thr Val Lys
530 535 540 Val VvVal Ay Ser Pro Lys Asn Ala Val Pro Pro Val Ile H's Ser
Pro 545 550 555 560 Asn Asp His Val Val Tyr Qu Lys Qu Pro Ay Qu Qu
Leu Leu Ile 565 570 52%° Pro C%s Thr 34%al _ Tyr Phe. Set>°Phe lEeu Met Asp Ser
Arg Asn G u VAT Fr&307 585 TBOGTPH TEpCThi A '€ ASpsdd VLys Lys Pro Asp Asp
Ile Thr Ile Asp ryalys 295 c60Q-HQ0: chhiyd b Asnidd w1Sedr ddremider H's Ser Arg
Thr Au Asp A us3Thr Arg 610 6157920 Thr A n $4% Leu Ser |le Lys Lys Val
Thr Ser Qu Asg cledtyse Ary 2625 680 B35BT PRt T Vdl Moys His Ala Arg

Ser Ala Lys Gy .g3 qu@Lr@L@ig‘?yayfdA@p 6455650655 »A dlys Mal Lys Gn Lys
Val Pro Ala Pro Arg Tyr &hy Val G u Ser 41660 665 670 Gy Asp Lys Thr Hi s

Thr Cys Pro PRio cOy2lPiser Ara IPr §iCGElr Baulisetlv BASLB80P68% vady Ay Pro Ser

Val Phe Leu Phe Pro Pé@’Lys Pra | égloTh 0- 895 7 Met Ile Ser
Arg Thr Pro & “%E‘B’érﬁ?l %%“s A%?e"véf{ a Ty/fs%yl{_/gﬁg %r"ﬁ?%g %(%0 715 720 H's
A u Asp Pro Get sValryl ygs Bhe aAsmielLps Tya sdfahlaAsys GHeyvalabluGan 725 730 735

Val H's Asn Al a4eys Thr Lys Pré55Ar? Gu Ju GFEP Tyr n Ser Thr 740 745
750 Tyr Arg \faF "Arssafe V& TYedsrht® 98 *et H™S W™ AP T Leu Asn 755
760 765 QY phySalatla BY¥ aby 1%, Lys valabysSero AsnudryS1vAbi Bigu Pro Ala Pro
770 775 780 lle GQu Lys4¥hr Ile Ser LysAla Lys Ay G Pro Arg Qu Pro
G n 785 790 Lly9Bs8OE: A¢mAsT R TR Ptceggruﬁl ProTSef"Aff BPu™@ u Met Thr Lys

H

Asn G n Val §05 810, 815, 1S€hek @bk TIY aby/snd 64t ¥a) vdiyEyGhap Rige Tyr Pro Ser
Asp Ile Ala Val 8205825 830 Qu T Au Ser Asnsdy Gn Pro Gu Asn Asn

Tyr Lys Thr Tar IPr g2l 885 28432845 6Py évsVils beuCisprserr Bgpsx@ y Ser Phe Phe

5 3
Leu Tyr Ser Lys %LéeTtl?l’rt %§0 T§5§ ?g% Lvsz;%hﬁg% Eﬁ};sxéeg,hﬁgg Jup Gn dn dy
Asn Val Phe Sgi CysS Sef” Val 2865 870 875 8 Met  H's Qusédl a Leu Hi s Asn
H s Tyr Thr Gha ciyenSele ret 1.Sec1l etn 885 L806r B8 Azﬂ%?@eﬁ%ﬁf?@ Gy Lys
565 570
Val Ser Pro Ala Asn Glu Thr Met Glu Val Asp Leu Gly Ser Gln Ile
580 585 520
Gln Leu Ile Cys Asn Val Thr Gly Gln Leu Sex Asp Ile Ala Tyxr Trp
595 600 605
. Lys Trp Asn Gly Ser val Ile Asp Glu Asp Asp Pro Val Leu Gly Glu
610 615 620
Asp Tyr Tyr Ser val Glu Asn Pro Ala Asn Lys Arg Arg Ser Thr Leu
625 630 635 640
Ile Thr val Leu Asn Ile Ser Glu Ile Glu Ser Arg Phe Tyr Lys His
645 650 655
Pro Phe Thr Cys Phe Ala Lys Asn Thr His Gly Ile Asp Ala Ala Tyr
660 665 670
Ile Gln Leu Ile Tyr Pro Val Thr Asn Ser Gly Asp Lys Thr His Thr
675 680 685
Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Fhe
690 . 695 700
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
705 710 718 720
Glu vVal Thr Cys Val val Val Asp Val Ser His Glu Asp Pro Glu val
725 730 735
Lys Phe Asn Trp Tyr val Asp Gly Val Glu Val His Asn Ala Lys Thr
‘740 745 750
Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val
755 760 765
Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyx Lys Cys
770 775 780
Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
785 790 795 800
Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pre Pro
805 810 815
Ser Arg Glu Glu Met Thr Lys Asn Gln vVal Ser Leu Thr Cys Leu Val
820 825 830
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900 <210>
t cagactt at

5 <211> 2709 <212> DNA <213> Honp sapi ens
ttgtttcata gctctactga tttcttctct ggaggct gat

<400> 5 atggtgttac
60 aaat gcaagg

aacgt gaaga aaaaataatt ttagtgtcat ctgcaaatga aattgatgtt 120 cgtccctgtc
ctcttaaccc aaat gaacac aaaggcacta taacttggta taaggatgac 180 agcaagacac
ctgtatctac agaacaagcc tccaggattc atcaacacaa agagaaactt 240 tggtttgttc

ct gct aaggt
t cagaat t aa
aagccat att
tggagttttt
aacct ct act

tcttactgcce
t at aat gcac
tgcccttata
aaggat t gca
at cgt gat ga

ggaggattca ggacattact attgcgtggt aagaaattca 300
aéﬁ%g GeaTHalt PGt Y AT %‘F ‘&3&%%& fategt°360”
t é?rg@?cg@ﬁﬁAé}l AGCEAL 1.8 @@Q%Q%%oa&@aﬁhtﬂb Gsedt 23p
t aaaast gaa aat aat gaeds tacct aaatt asvagtggtat 480
t €1t gerc et Fiet Bra®t @Fg{fﬁg?z%a‘&l a”@atféfggﬁ?r CAIS%P

at gt ggct ga adyeat egﬁAsqggaqaéi ata Gt ghcah diealicchacasa e tacttgggea
agcaatatcc tattacccdg gt agt agaat ttattaghct agaggaaaaxwse60 aaacccacaa
ggcct gt gat t gégagceovaTgctatgage taasaggaagier sgyacily a 720 tcccagatac
aattgatctg taatgtcacc®¥gccagttga gt gHtattgec ttactggddg 780 tggaat gggt
cagt aattga tgaagatgac ccagtgctag gggaagacta ttacagtgtg 840 gaaaatcctg
caaacaaaag aag@agi acc ctcatcacag tgcttaatat atcggaaatt 900 gagagtagat
tttataaaca tezdbta?arc tgttttgcca agaat acaca tggtatagat 960 gcagcatata
tccagttaat at‘ 26(:”3.’ tc_actaattcag aacgctgcga tgactgggga 1020 ctagacacca
t gaggcaaat ccacgtg ?tsa%laagat gagc cagctcgcat caagtgccca 1080 ctctttgaac
acttcttgaa akimaactac agcacagccc attcagctgg ccttactctg 1140 atctggtatt

ggact aggca gweggga@cwwaggag@tea&atqcaﬁeﬁgac %@FE‘YEC%%!%@E; gaaccgca
ttagtaagga odgHALal qETAEAG0CE s Qi@@caéasﬁii} faCH ﬁégﬁa% %& t ggcaact
atacct gcat gtlAag@adcraetAGalabicagRhagtaaagicct GealcbéfCga tdoggaagt t g
tt caaaaaga cagat:g;tttct ctmeig@cm@mmgame@@c@tafgtcg@awaa@@gi@@@ca etogt at at ag
aat at ggcat %E %&‘g coaer g Ce BRIt ggga"’tgéi“’cg??‘if faaimegt f}icagt gt ca
aaccgact at ot atsatodyctal aa%iaaaaé ALA.gaalitidaloalalb.: aat ot aat ac

ga@;{‘gﬁhgagha&cﬁ:&{‘aﬂbe&ch:@aﬁ&ﬁ:tﬁ&ﬁa&:t‘.&a&&@&ﬁﬁf@gﬁ}ai&ﬁetc agat t acacat
é&ogact gt aa

aamgew gaateay w: eaye taogEcEItacHEe @g%ﬂii%@ca
<m%%L%%$%m5ﬁ Clpe: o

t gatcatg

ccgaaggt at
gtgttgttac
aggt agt agg

t ggt ct at ga gaaa eTat-Yor-YaloT-Yarel acgtgaﬁegg Eradddbag vttt agtt
ttctgatgga tﬁ:@;taeg@aatcacg:agqrg& ttggetgag@a(x@aittgg@gt @gmataaataiaﬂ@tg et gat gaca
tcactattga tgtaeaecay FE%E%maégFﬁgfﬁaﬁegﬁaggta sidcE a;;s%ett gaaacaa
gaact cagat Eiﬁ%ﬁé%ii Agtadadiia LRe cld &&gggcag@gai% - aliet at gt ct
gtcatgctag a @zﬁaaag&ge@aagjcaﬁt@ﬁaa@g@aagfgcC@@g@:‘rggaagaa a:tmgaaagt gc
cagct ccaag at:a:(;amgft gegabtsee g ageagt coasaieccIgtac c'athMGtg cccat cat
gcccagcacc g t@&% %%écgggﬁcgéﬁg o1 dic i‘gcgg:tz’g‘;c:g@ii cg?i%g icccaagg
acactctcat g ié&@ GQQt ii@&ﬁgg g&f& ce Ot gL A0 gdgagccagg
aagaccccga ggtg‘g@&gw (ttr&aétata@@tca&g:gtggaagg@grtcagm%it%a&gta%zeaa a@pgccaaga
caaagccgcg ag aﬁtw&&g %ﬂéeﬁ@é% %i 8% %gg grepoBec: ég"‘gaccgtcc
{goaccagon cERgeL R e i bl t &8ugccet co
cgtcctccat cgagasrac Grgths ﬁe&aa@cgﬁaa@gwe@t&g@ae&ge@agﬁ ceacaggt gt
acaccctgcc ccmt:weaggg:agfgsa aitg@;cea;aa@gamemcgrgice gra2h@lct &t gcct gg
tcaaaggctt CPETEELAHCT E%ﬁgé gg % °g 'é%g tg? V(5 )04 ZE?chcggaga
acanct acan oHEARIL: Coadt %%%@ﬁ&ﬁggﬂﬂwmw
ggct aaccgt gga@a&ga.g(‘gaaggsggg&ag@gaggggaﬁagﬁtacédteﬁgaﬁagec ¢ tzwogt gat gc

at gagget ct geatastenotuetea cagCeRa ST Tty
agtg a

tgc cagctccaag atacac gaatccggag acalaactca

gagmeag

catgccea

gg)f;[g’aaat ga 2709

<210> 6 <2115°%6%

cegtgcecag
aaggacaccc
cacgaagace
aagacaaagc
gtactgecace
ctceccageec
gtgtacaccc
ctggtcaaag
gagaacaact

cacctgaact
tcatgatcte
ctgaggtcaa
cgcgggagga
aggactggcet
ccatcgagaa
tgcceccate
gettetatec
acaagaccac

cctgggggga
ceggaccect

gtteaactygyg
gecagtacaac
gaatggcaag
aaccatctee
ccgggaggayg
cagcgacate
gectecegtg

ccgtcagtet
gaggtcacat
tacgtggacyg
agcacgtace
gagtacaagt
aaagccaaag
atgaccaaga
geogtggagt
ctggactecy

14

toectetteee
gegtggtggt
gegtggaggt
gtgtggtcag
geaaggtcete
ggcagecoceg
accaggtcag
gggagagcaa
acggcteett

cccaaaaccc
ggacgtgage
gcataatgece
cgtocteacce
caacaaagec
agaaccacag
cetgacetge
tgggcagecy
cttcctetat

2100
2160
2220
2280
2340
2400
2460
2520
2580



<212> PRT <213> Hono sapiens 17 <400> 6 Met Val Leu Leu Arg Leu Ile Cys The
Ile Ala Leu Leu Ile Ser Ser 15 10 15 Leu Gu Ala Asp Lys Cys Lys Gu Arg
GQu Cu Lys Ilelle Leu Val 20 25 30 Ser Ser Ala Asn Qu Ile Asp Val Arg
Pro Cys Pro Leu Asn Pro Asn 35 40 45 Au Hs Lys Gy Thr Ile Thr Trp Tyr
Lys Asp Asp Her Lys Thr Pro 50 55 60 Val Ser Thr Qu An Ala Ser Arg Ile
Hs Adn Hs Lys Qu Lys Leu 65 70 75 80 Trp The VaI Pro Ala Lys Val Gu
Asp Her Gy Hp@a L s LV e B 9 05 UL S i 5 26If§r Qys Leu
Arg Ile Lys AF§a ?fgﬁ &2 p°E g P96 Vaf T Jd %sgggéa @ Asn Leu
Cys Tyr Asn a dn Ala Ile The Lys 115 120 125 dn Lys Leu Pro Val Al a
Ay Asp Ay >Leu Val Cys Pro Tyr Met 130 135 140 G u The The Lys Asn

d u Asn Asn thg ’L¥G Pro Lys Leu Gn Trp Tyr 145 150 155 160 Lys Asp Cys
Lys Pro Leu >L}§, AspicAsn Ile His Phe Her Gy Val 165 170 175 Lys Asp
Arg Leu Ile Va Met Asn Val Ala G u Lys HIS Arg Gly Asn 180 185 190 Tyr
Thr Cys H s At®>Her Tyr Thr Tyr Leu Ay _ Ly Pro Ile 195 200 205
Thr Arg Val Mpeve fephe P geLﬁ*hFleL@(f &seulg,@ “t}ap&%l ‘L “ﬁr@rﬁ% Arg 210 215 220

Pro Val Ile Yal ciehiPrg AAchsbyChih T cNet1uGw Malribspulbey Gy 225 230
235 240 Her Anlle &n Leu Ile Cys2Asn Val Thr A3 A n Len Her Asp Ile
245 250 255 S& ﬁefl'g%a FrpCely SleThepr BalnA JFoHer Xral Lelulpén@ﬁ EPu Asp Asp Pro

Val 260 265.27Q,L %gﬁiﬁ n,Asp iggT;yﬁyskigsrp M3l 533 ahASR 260 Ala Asn Lys
Arg Arg 275 28@028 r Thr bkgeu I'le Thr Valedeu Asn Ile Her Qu Ile Qu

Her Arg Phe 2@1)8@:95th©01 Gll'ryalal_ygr Hgslﬁrtﬁlsm@ F!‘Jhrbya@umre Ara Lys Asn Thr

Hs Ay Ile A8 P}As(‘)’?]qgﬁ’lo %5 gqﬁ@g a AL,P_r I@yéq_yn &glﬂf’y e Tyr Pro Val

Thr Asn Her p Thr Met Arg
Gn lle An Val sBhesGstr Asp Tvi340 B%A&&smeam BI‘eOSan aaAmyg ke Lys Cys Pro
Leu Phe Qu His Phe Lé Lys Phe 3551860 365 Asn yr" Her Thr Ala Hi s Her
Ala Gy Leu TAT Stedsh P& Tp2FyFerhfE 3707375 2388 1.t °AFG & 'n Asp Arg Asp
Leu Au Gu RBi9rld e«hsr Pheafy g1y ash Bryoci1y 385 Gﬁ%ﬁ%o% Met

130 135 140
Glu Phe Phe Lys Asn Glu Asn Asn Glu Leu Pro Lys Leu Gin Trp Tyr
145 150 155 160
Lys Asp Cys Lys Pro Leu Leu Leu Asp Asn Ile His Phe Ser Gly Val
165 170 175
lLys Asp Arg Leu Ile Val Met Asn Val Ala Glu Lys His Arg Gly Asn
180 185 190
Tyr Thr Cys His Ala Ser Tyr Thr Tyr Leu Gly Lys Gln Tyr Pro Ile
185 200 205
Thr Arg Val Ile Glu Phe Ile Thr Leu Glu Glu Asn Lys Pro Thr Arg
210 215 220
Pro Val Ile Val Ser Pro Ala Asn @Glu Thr Met Glu Val asp Leu Gly
225 230 235 240
Ser Gln Ile Gln Leu Ile Cys Asn Val Thr Gly Gln Leu Ser Asp Ile
245 250 255
Ala Tyr Trp Lys Trp Asn Gly Ser Val Ile Asp Glu Asp Asp Pro Val
260 265 270
teu Gly Glu Asp Tyvr Tyxy Ser Val Glu Asn Pro Ala Asn Lys Arg Arg
275 280 285
Sexy Thr Leu Ile Thr Val Leu Asn Ile Ser Glu Ile Glu Ser Arg Phe
290 295 300
Tyr Lys Higs Pro Phe Thr Cys Phe Ala Lys Asn Thr His Gly Ile Asp
305 310 315 320
Ala Ala Tyr Ile Gln Leu Ile Tyr Pro val Thr Asn Ser Glu Arg Cys
325 330 335
Asp Asp Trp Gly Leu Asp Thr Met Axg Gln Ile Gln Val Phe Glu Asp
340 345 350
Glu Pro Ala Arg Ile Lys Cys Pro Leu Phe Glu His Phe Leu Lys Phe
355 360 365
Asn Tyr Ser Thr Ala His Ser Ala Gly Leu Thr Leu Ile Trp Tyr Trp
370 375 380 .
Thr Arg Gln Asp Arg Asp Leu Glu Glu Pro Ile Asn Fhe Arg Leu Pro
385 380 3gs 400
Glu Asn Arg Ile Ser Lys Glu Lys Asp Val Leu Trp Phe Axg Pro Thr
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AQu Asn Arg Ile Her Lys GQu Lys Asp Val Leu Trp Phe Arg Pro Thr 405 410 415
Leu Lau Asn Asp Thr Ay Asn Tyr Thr CyS Met Leu Arg Asn Thr Thr 420 425
430 Tyr Cys Her Lys Val Ala Phe Pro Leu Qu Val Val @n Lys Asp Her 435
440 445 Cys Phe Asn Her Pro Met Lys Leu Pro Val His Lys Leu Tyr Ile GQu
450 455 460 18 Tyr Ay Ile @n Arg Ile Thr Cys Pro Asn Val Asp Ay Tyr Phe
Pro 465 470 475 480 Ser Ser Val Lys Pro Thr Ile Thr Trp Tyr Met Ay Cys

Tyr Lys Ile 485 _.49Q 495 %83 n_Asn Phe Ash’Asn Val . ]| u dy Mt Asn
Leu Ser Phe L&Y 505" %@%Tﬁﬁlﬁ‘g‘ %Iazigegsﬁeet T—Télrmjﬂs%g?sig Tgry Asn Tyr Thr
Cys Val Val Thf c¥yrser bHvE2@Q1H2E: pRY DeuChin ASNVLE §infevg ABrsePhe Hi s Leu Thr
Arg Thr Leu Thr Val3iys 530 535 54¢¢ Val Val dy*Ser Pro Lys Asn Al a Val
Pro Pro Val [V 2Bf $5HeP* BroMeSas B30PS58 586 YA AEp H°s*Val val Tyr du
Lys G u Pro @y ¢d 4186t hoy rLebn b BASART154S eI 8:Qrs &br Val Tyr Phe
Her Phe Leu Mgt Asp Her ArgafAso Qu Val 586G 585 590 Trp 4op Thr Ile Asp

Gy Lys Lys PeoSAspyaidps FreTrhilq Fer Agphiatet §95°600 603 I¥hr Ile Asn GQu

Her 11 Her 8 h3ehnlinth RS 450, QUi ALG B10:515:620 Thr Gn lle
Lau Her 1le Lys Lys Vabeo Thr r u Asp Leu Lys Argsie625 630 635 640 Her

Tyr Val Cys His a\ ac\Ige Her A&l asil gy @y @ Thr\eds Wlavdly®hrAfva 645 650 655
Al a Lys Val Lys ﬁliﬁ val Pr ohAE’a0 Pro, Arg Tyr. 5I*ﬁirTVa\IlalC%"rsl Her 660 665
670 Ay du HeY c_,f"g(s‘a‘snl'yrl’éviquy‘?g?3 o ¢5s"Bro “Her, &'s Pro A"a Pro Au 675
680 685 Phe vhewacyy Gty pB¥ aydasn Yol vlherd exs RheriRrwisPsee txys Pro Lys Asp
690 695 700 S5¥hr Leu Met |l é&5Her Arg Thr PP G n Val Thr ©s Val Val - Val
Asp 705 7102723936 VWall2Héy- &'hMg GVASR Bro®d EVel Gint'Phe Asn Trp Tyr
Val Asp Ay %29 c{3Qn/ 32 lenGlsth Vi L&l SetASdd AlrandgySsnldih ks Pro Arg G u
Au dn Phe Asn 740 345 750 Her Thrs8yr Arg Val Va$soHer Val Leu Thr Val

Leu H s G n Asp TTp (§hr 75& A75GLy7 8% Lyefrondtr &ry sy Trdi¢ FyrValys Cys Lys Val
[0}

Her Asn Lys Gy bed’Pre, 27077578 sHet bt bleadd wulys Tr 11e Her Lys
Ala Lys Ay Gneso Arg Gu 78 790 795 800 sro A n Val Tyr Thr Leu Pro

Pro Her G n Ghu cGh uldizeu Fhr Iilizs-ysb\sw 8@5T181@e§8§151 Aqg beu\Vals g%r Leu Thr Cys

) 63
Lau Val Lys @3’ Tﬁp%a;.r)érys E—I)E.SOA a I:Argﬁégr k{aef_.ys Gly Glu val Ala Lys Ala

645 650 655
Ala Lys Val Lys Gln Lys Val Pro Ala Pro Arg Tyr Thr Val Glu Ser
660 665 670
Gly Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
675 680 685
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thy Leu
690 695 700
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser
705 710 715 720
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
725 730 735
Vval His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
740 : 745 750
Tyr Arg Val Val Ser Val Leu Thxr Vval Leu His Gln Asp Trp Leu Asn
755 760 765
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro
770 775 780
Tle Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln
785 790 795 800
val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val
805 819 815
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val
820 825 830
Glu Trp Glu Ser Asn Gly @ln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
835 840 845
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
850 855 860
Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val
865 870 875 880
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
885 890 835
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820 825 830 Al a Val
835 840 845 Thr Pro Pro Val
Arg 850 855 860 LeU Thr Val

Her Cys

865 870 875 880 Her

Gu Trp Au Her Asn Ay G@n Pro A u Asn Asn Tyr

Leu Asp Her Asp Ay Her
Asp Lys Her Arg Trp G n
Val

Lys Thr
Her
Phe

Phe Phe Leu Tyr
Gu @y Asn Val

Met His Gu Ala Leu His Asn H's Tyr Thr

G n Lys Ser
2709 19
ttgtttcata
aaaaat aatt
aaat gaacac
agaacaagcc
ggaggattca
aat aagt gca
t aagcagaaa
t aaaaat gaa
t ctt gacaat
aaagcat aga
tattacccgg
t gt gagccca
t aat gt cacc
t gaagat gac
aaggagt acc
tccatttacc
atatccagtc
ccaagtgttt
attcaact ac
ggaccgggac
gaaagat gtg
gt t aaggaac
cagctgtttc a
t cagaggat c
cacttggt at
gaact t gagt
at at ccagaa
ctctccaaaa
gaaagaacca ¢
ttctcgcaat
t gt caccatt
tttgagcatc
aagt gccaaa g
atacacagtg g
tgagttcctg g
gatctcccgg
ggtccagttc

Leu 885 890 895 Her Lau

Her Leu Gy Lys 900

<210> 7 <211>

<212> DNA <213> Honp sapi ens

<400> 7 atggtgttac tcagacttat
g(,SFEtPé‘E:tG@aLg%tcttctct ggaggct gat 60 aaat gcaagg aacgt gaaga
ct gcaaat ga

ttagt gt cat aattgatgtt 120 <cgtccctgtc ctcttaaccc
aaaggcacta taacttggta taaggatgac 180 agcaagacac ctgtatctac
t cédggat t ¢ at caacacaa agagaaactt 240 tggtttgttc ctgctaaggt
oddbatfdét attgcgtggt aagaaattca 300 tcttactgcc tcagaattaa
aaalit @g%p0aat gagcc taacttatgt 360 tataatgcac aagccatatt
ctacccgttg caggagacgg aggacttgtg 420 tgcccttata tggagttttt
aatefat ctctact

t tacct aaatt agtaait 9tactga4 ctetg ct 2(9
R b Rl B B R S G

gggarctat aceldhgdcad g€t LCiacaGa 00 ctdsatt tgggaaaagenat at cc

gleastragaatctytaat tagcdss tcaagf@ggraadatt co 8@ aa@an@c ewe%tg t‘it:t gt gat
OB 0 e Tt g oottt el gat el g
0dEeAGid0agdacat oGt Tactdeas tgt&am aattga

c Qag:tcgeattag:ggag;gax&gamaaaat:&eacaghgtg@@éa(&ctagaaaa&.aaeéggau: azmcaaaag

ctaeazaémagitF Fficaaftcatgaa%%g%awt‘éagmgag g:agl gﬁ‘t 4%t aaaca
t GEEICHEE L AuaieacHE oL batial. o (AoLaLal Aot EEaat t aat

achaak &aggga@ggg&ttg@g@agt;g@c Q809851 205020 RgRCREGS tYRJYCaaat
gaagabtgagaacageiegeatoteargiggcacasal §8Bcatcicttd-gmaes d8l t ct t gaa

ageeea éc?aa‘tataéﬁ % agé%atct aeere gl&%@ig:@ﬁicg PHEEY §ffact aggca
C@@Q et HAL et T R c L Btoal 210 acdan kL UG, bEngt aagga
cteg tdee Cccgeg;f&e&acitetcca@ﬂcc&aaegﬁeagl%@ctga@et ggrameta atacct gcat
acrttma%catatcgf %gttJgtxtta@ivtatsc't,t(‘;egf:l@ﬂz:@zcxﬂé%ggf;E % ég %g‘%"aaaaaga

ac cee ejviuzect il 9 at ggcat
P T e e L e s

atag%eaagt:tata&caa@at @Ataacgaat idch@abecl bf3Qcasaat gi-aattacc ¢ePaaggt at

t theeResttts of texreagat qatgetga'at&t%g% a;:l%@:;i@%ﬁ saraes qggt tgttac
aiﬁﬁi@@i@ﬁaﬁ CURTital e oeacay i aatgié’gésittgitaat aggt agt agg

aal g&agiagcccg%gﬁag @a&tgggat teaeat t b&Waaraed gadreatigga gt Ct at ga
gaggagottracteat 4te tecetgt BwEgHic etalw:@tcalta:t Hqca@atit 26329 gat gga

gagene g ogis @%ﬁﬁ%ﬁaﬁ%@gﬂgﬁgw ¢ G Lierar Loa
o o B el M Ao Ao R0 Sbacche: Uit cagat
a&ge@a@tcaacemaeigga@gaacheﬁucmg&getalQ%tcaa@:t@iagtagba gggcat gct ag
wgitapgpae@aa@gc@g@ageaf& S tal%Gtga@@aat& t ccaag
At ey E el e e

et gceagh £t @g@&ctg %&a@aat cctaa:age&aagga ac@ct ct cat

acaemtcmggacb@ac‘gitg@gttcgg@ggicgga@ggz 1600togdity agmaeyge

O A o e R 22

adcegEase

aat aaga
ctecaccgtce
aaaggcctcc
ccacagatgt
acctgecetgy
cagceggaga
ctctacagca
tccgtgatge
ggtaaatga

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

6
902
PRT
Homo

tgcaccagga
cgtectecat
acacecctgec
tcaaaggctt
acaactacaa
ggctaaccgt
atgaggctct

sapiens

ctggctgaac
cgagaaaacc
cccatecccag
ctaccocage
gaccacgcct
ggacaagagc
gcacaaccac

ggcaaggagt
atctccaaay
gaggagatga
gacatcgecg
ccegtgetgg
aggtggcagy
tacacacaga

17

tggegt
cgtaccgtgt
acaagtgcaa
ccaaagggca
ccaagaacca
tggagtggga
actccgacgy
aggggaatgt
agagcctcte

ggaggtgcat
ggtcagcgtc
ggtcteccaac
gccccgagag
ggtcagecty
gagcaatggyg
ctocttctte
cttctecatge
cctgtetetg

azggaccccga

2280
2340
2400
2460
25290
2580
26490
2700
2709



aat gccaaga caaagccgcg ggaggagcag ttcaacagca cgtaccgtgt ggtcagcgtc 2280
ctcaccgtcc tgcaccagga ctggctgaac ggcaaggagt acaagtgcaa ggtctccaac 2340
aaaggcctcc cgtcctccat cgagaaaacc atctccaaag ccaaagggca gccccgagag 2400
ccacaggt gt acaccctgcc cccatcccag gaggagat ga ccaagaacca ggtcagcctg 2460
acctgcctgg tcaaaggctt ctaccccagc gacatcgccg tggagtggga gagcaat ggg 2520
cagccggaga acaact acaa gaccacgcct cccgtgctgg actccgacgg ctccttcttc 2580
ctctacagca gggfQagccgt ggacaagagc aggtggcagg aggggaatgt cttctcatgc 2640
tccgtgatgc abgaggciel LgCacnasatate bacAGACRJAaGAgEGt NkCseetdegt ct ct g 2700
ggtaaatga 2709 <210> 8 <211> 902 <212 PRT <213> Hom® sapi ens <400> 8
Met Val Leu L&t Ch §'dL8FP FrecCy sy $3%A QUL 11§L§1F|1€“S’é Ser 15 10 15
Leu u Ala '%épslanyﬁlaq&l EYI§IQ HsgA[leg. UPIG é&sl—é{c‘% LelueAsLllﬁoLI%H Val 20 20 25 30
Ser Ser Ala Asn A uslle Asp Val Aig Pro Cys Pro 4seu Asn Pro Asn 35 40 45
GQu H s Lys @WHThrLyq Fer The 1Ty rTgnrp ‘E}YSLYAS‘FPA@E Barlyey®rTye Pro 50 55 60
Val Ser Thr X gg VSg g Leu 65 70 75
sO Trp Phe \@#SE}F Elhr ﬂ‘ %“s? o uq eﬂéefsn Y Bs %L%S%Sr Cys Val 85 90
95 Val Arg Asm PﬁielvaJSefo Tya Lﬁ/9aﬂ_eu Adpgsdr] cangas ﬂhrlrel‘y$e<rysAlaa Lys Phe 100
105 110 Val @ u Asn Qu PFo Asn Lau Cys?%Tyr Asn e L a lle Phe Lys
115 120 125 ‘& A"Ly& P Eﬁ;sﬁr VArS Al VEA@”S Tc’;eyseé 21 &G P\‘7§| Cys Pro Tyr
Met 130 135 140 c1.Gath pRNBsd Y&u Assnar@ AbnASR At ﬂeLl@lH &0 Lys Leu G n
Trp Tyr 145 150 15% 160 Lys Asprqys L&; Pro Let5Leu Leu Asp Asn Ile Hi's
Phe Ser Gy V&t Ip5=: Pi7g1sl © §59A§3;¥ gbeﬁagllqyé R7al ™YRBt**Asn Val Ala Qu
Lys H's Arg Gy sASRne 18051851190 I cilhfeuCiS HeSichl @nSep Ayr Thr Tyr Leu
Ay Lys Gn Tys Pro Ile 199@00 205 Thr #Asg Val Ile G wsPhe [l e Thr Leu
A u A u Asn Lys Apr GvsThys Lau] Qe e Q@Oggmls Pvlal Phlel%er\F&lY Bér Pro Ala Asn
Gu Thr Met uVa QE?% ¥ 23012235 240, Sar, &nle dn Leu Ile
Cys Asn Val ﬁs el ?rggliu eretAsp ase 4% %0 21§5193 a 1§yr Trp Lys Trp
Asn Gy Ser Yat Thi evAsps aeu SASpyrAstp Brrovvagly 13@0:;12165;1:297:@ 1leu Ay G u Asp
Tyr Tyr Ser Val 4 d d4°Asn A @ISG Arg A A 20%71:5r 0 285 Ser Thr Leu
Ile Thr Val [BUARSH™ ik é%a“ ‘Eﬂ ‘“1?‘3 St ST A BReT007 288 300 Tyr Lys
H's Pro Phe Bhs vkys:iPher ééxapwslaAsgh dur = I&t&m TdieasASiu cly
225 230 235 240
Ser Gln Ile Gln Leu Ile Cys Asn Val Thr Gly Gln Leu Ser Asp Ile
245 250 255
Ala Tyr Trp Lys Trp Asn Gly Ser Val Ile Asp Glu Asp Asp Pro Val
260 265 270
Leu Gly Glu Asp Tyr Tyr Ser Val Glu Asn Pro Ala Asn Lys Arg Arg
275 280 285
Ser Thr Leu Ile Thr Val Leu Asn Ile Ser Glu Ile Gluv Sexr Arg Phe
290 295 300
Tyr Lys His Pro Phe Thr Cys Phe Ala Lys &Asn Thr His Gly ile Asp
305 310 315 320
Ala Ala Tyr Ile Gln Leu Ile Tyr Prc Val Thr Asn Ser Glu Arg Cys
325 330 335
Asp Asp Trp Gly Leu Asp Thr Met Arg Gln Ile Gln Val Phe Glu Asp
340 345 350
Glu Pro Ala Arg Ile Lys Cys Pro Leu Phe Glu His Phe Leu Lys Fhe
355 360 365
Asn Tyr Sexr Thr Ala His Ser Ala Gly Leu Thr Leu Ile Trp Tyr Trp
370 375 380
Thr Arg Gln Asp Arg Asp Leu Glu Glu Pro Ile Asn Phe Arg Leu Pro
385 390 395 400
Glu Asn Arg Ile Ser Lys Glu Lys Asp Val Leu Trp Phe Arxrg Pro Thr
405 410 415
Leu Leu Asn Asp Thr Gly Asn Tyr Thr Cys Met Leu Arg Asn Thr Thr
420 425 430
Tyr Cys Ser Lys Val Ala Phe Pro Leu Glu Val Vval Gln Lys Asp Ser
435 440 445
Cys FPhe Asn Ser Pro Met Lys Leu Pro Val His Lys Leu Tyr Ile Glu
450 455 460
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305
Arg
Phe
Phe
Leu
I'le
Asp
Tyr
Phe
Met
Arg
Val
Asn
I'le
525
535
545
Lau
Asn
Thr
du
Ser
Al a
Pro
Pro
Ser
Ser
Adn

310
Cys
du
Lau
Ile
Asn
Val
Thr
Pro
Lys
Ile
Lys
Phe
Al a
Pro
540
550
I'le
du
Ile
Asp

Lys
Al a
Pro
Val
Arg
Au

315
325
Asp
Lys
Trp
Phe
Leu

Oys N

Leu
Leu
Thr
Pro
Asn
Lau

Val
555
565
Val
Asp
du
Asp

Pro
Cys
Phe
Thr
Asp

320 Ala Ala Tyr Ile @n Lau Ile Tyr Pro Val Thr Asn Ser Qu
330 335 Asp Asp Trp Ay Leu Asp Thr Mt Arg An Ile @ n Val
340 345 350 Qu Pro Ala Arg Ile Lys Cys Pro Leu Phe Qu His
Phe 355 360 365 Asn Tyr Ser Thr Ala His Ser Ala Gy Lau Thr
Tyr Trp 370 375 380 Thr Arg G n Asp Arg Asp Leu Gu Gu Pro
Arg Leu Pro 385 390 395 400 Glu Asn Arg Ile Ser Lys Qu Lys
THD SPheIACY” PFo ITH 4065 10 915 t¥uCely™A81 BSp Thr Ay Asn
LB Wa AL s AS e ThE 1420405 430cTyR-Q4s Ser Lys Val Ala
G u Val Val @mn Lys Asp Sera9cd435 440 445 4£ps Phe Asn Ser Pro
(28] AVIaIPhHAsn Iésﬂs VibaleTyre Fluecl Yetd5® U536t Iyr Ay Ile An

P 14 5 480 Ser Ser
%r “FT% ;'I'hr T‘F“r Afi‘i,rsecyﬁ gf"r“”&g’rﬁ’% ‘iﬁg‘% |“§‘Q4 % 490 495 dn
Az cValrsh leky FErQOTﬂ BhCGHis Mat THASErgl B Ser TiRPhellews 500 505 510
|| e ®®®r Asn Asn Gg-‘i%sn Tyr Thr (,?é’ Val Val Thr Tyr 515 520
h V& YAy TRt 2Bh SrHP%"“ PhELAFY TR CetP™THE Val Lys 530
aYRlasnys Se1 vEY @vd ¥s: AsncA amVealy arquJBrﬁbu\/ﬁAu tlee His Ser Pro
560 Asn Asps5tdis Val Val TyBdGu Lys Gn PF.§ Ay Gn Gu Leu
579 gy 5hr g TCy S ThPr WA LAyFePhEe SerAmhEniEd YWt Asp Ser Arg
é?@cré%ﬁr A0 BTER TV £3d BeASR Beymbkyelis B0 Asp Asp Ile
Val 5885 600 605 Threéd e Asn G n Sesosile Ser His Ser Arg Thr
Thy '-élsar gszms@x 645 Ieezeer T S@ fedl The @SFUASSe@UI Tre 479s Lys Val Thr
u 62 35, 64 er . LyL. Val sHlsAIaArgSer
lcEEy AI a Eys? 645 g% Q%S% %Iu jl;Slf)y% \/%)é Lyss G@n Lys Val
Arg TSF?yNaII' lays Vad AG Blrgsedir AGOOys66y BL0vaGlylaQws Ber Lys Tyr Ay
Pro % 0 d ub3%75 680 685 Pre Lou Ay Ay Pro
P&t Liﬁhé’aJP b Eﬂ%’br‘{wﬂp%’? gggs%ﬁfge% 895,000 Shr Leu Met Ile
Rip o BeNals T oy sriValo Mal pMakerAsp PrZ)Oﬁa?ﬂzQ &@k5 720 Val Ser
Pro d@g’%al A n Phe As% Trp Tyr Val 2/ 725 730 735
Y.

Phe Leu Gly Gly Pro Sex Val Phe Leu Phe Pro Pro Lys Pro s Asp
690 695 700
Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val ValVVal Asp

~ 705 710 715 720

VYal Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly
725 730 735
val Glu val His 2sn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn
740 745 750
Ser Thr Tvyr Arg Val Val Ser Val Leu Thr val Leu His Gln Asp Trp
755 760 765
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
770 775 780
Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
785 750 795 800
Pro Gln Val Tvr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn
805 810 815
Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
820 825 830
Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
835 840 845
Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg
850 855 860
Leu Thr vVal Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys
865 870 875 880
Ser Val Met His Glu Ala Lew His Asn His Tyr Thr Gln Lys Ser Leu
885 830 895
Ser Leu Ser Leu Gly Lys
300

<210> 7
<211> 270%
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Val
750
760
770
du
Thr
Pro
Asn
Phe
Au
H s
900 <210>

t gt ggt gt gt
gcgatgactg ¢
gcatcaagtg c
ctggccttac
acttccgcct
ctctcctcaa
aagttgcatt
tcccagtgca
atggatattt
tacagaattt
tttcaaataa t
at ct caccag
tgatccattc
ttccctgtac
tt gat ggaaa
at agt agaac
aggat ct caa
cagccaaggt
gt gaagaaaa
ttaacccaaa t
tatctacaga a
ct aaggt gga
gaat t aaaat
ccatatttaa
agttttttaa a

d u Val

H's Asn Ala Lys Thr
Ser Thr Tyr Arg Val
765 Leu Asn Gy Lys Qu Tyr
775 780 Ser
785 790 795 800 Pro dn Val
Lys Asn 805 810 815 dn Val
Ser Asp [EE
Asn Tyr

Ser

Lys

Aeo10s E%&%Ea%%t

31%529 Be2

Val

Ser Val

Ile Gu Lys Thr

gg‘ééf‘éfg‘aéca&’éé%

taai%a g

a@aa@tgfgeatga pra bRy treEat
gfmenlia o e

&Qaa%

t Cectiagad &Bﬁd&

teeataﬁ'eq;sa Eﬁaa@e ITEICHL LR Gg‘tgaft'&ﬁ gRECBTDCY
t%%tig%?@*’@ G e e ﬁ@@f@% bt
gadad-tacoagadagt Gied tacﬁﬁﬁtﬁébca@@a@@ £30aab

gamt@tsgac rogicaaag gl agatag gotekeccanasmatgeerti&fctgt

G 3

Ser

830 Al a Val
B40 845 Thr Pro Pro Val
Phe Leu Fyoo>Ser Arg 850 855 860 Len Thr Val
Ay Asn Vae-@iiac S@‘r‘gae%t RES LT VY2880 STVl IVE

B2

g%zaﬁfe%

gggatgta
el

Tyr Thr

Leu Thr Val
Lys Cys Lys Val

Il e Ser

Leu Thr

Lys Pro Arg Au A u A n Phe Asn
Leu HHs G n Asp Trp 755
Ser Asn Lys Gy Leu Pro

740 745

Lys Ala Lys Ay G n Pro Arg

Leu Pro Pro Ser

Cys Leu

Val

An Ju Gu Net
Lys Ay Phe Tyr

Gn Trp u Ser Asn Ay Gn Pro Qu

3&9

Ct

Asp

Leu Asp Ser Asp Ay Ser

Lys Ser Arg Trp An

tSéthéH}Saga
agtgagicct cteaeddot tgaaqg:agaatqge(tagca:t aag@@agqyc'@ag@@att‘tac aaacgct

?:;I% g%;gccagct c
ai g@cccattcag
t eagatﬁ;tgga&caaﬁagg&et@ag@e&gg&ﬁegagga@@t&aga@a 24Qccgagccaat t a
Pgc8B@acy £¥%ggccca

c@@ga&é&% Galdhbaet
t a@@etghatca@iaagaattaﬁagag;aatdceagatgagm@e@atttagttadﬁﬁgtg: ewaat gt ag

u Ala Lou

aat%ﬂitiﬁigéﬁgﬁa S oA ié@gﬁ gc gy Ay Lys

Qs0at ggt gcttc

dgcagca

Ot aad 6At gaaac

?Ot at aaaa

Jccttaa

ccC@isacgtttc

ot eaaeqa

acBTaBRgR AL
g % %ﬁ&aﬁﬁt

T ] oY et g e e

cccctg
tactca

%cc& gghbggacca

aaaReedtgntcgastige aﬁeﬁc&.gftttg&tagfﬁ&ﬁ:aC&ﬁﬁﬁa&g:a&tgﬂﬁaaaagiwt aagtc

agaﬁe gaastaerghactasryatact ey

COEALRe @"‘éztﬁt f@ﬁﬁﬁéﬁ%ﬁ&“cﬁé@ﬁé Al 8
REERIF EER TN TN ol e T v o et
aatgatdtbd agghgage tccatgcwaaiagﬁaaftgcccg:atig:tcta(;gtca:tticé@ct

g gea@aaag%eme &F%@%:?;t:t% %gcg@%g gt etc

RAQEEtE Coaubatt cal SodiiCatdadai. ool 260

ggattcagga cattact att gcgt ggt aag aaattcat ct 132
sgeEan a4ty efeﬂaa%tacqctta*t gtaatctE3BO9C

L <212

aaact

at

gé?ﬁﬁ“&%@ia@gm&t&%gﬁg

ctctacttct tgataaiat acoacidht agtgcgaglcaaagast aggabcat gotidbibac

gtgagccagyg aagaccccga

aatgccaaga
ctcaccgtce
aaaggcctcec
ccacaggtgt
acctgcetgy
cagccggaga
ctctacagca
toegtgatge
ggtaaatga

<210> 8

<211> 902
PRT
<213> Homo

<400> 8

caaagccgcy
tgcaccagga
cgtectecat
acaccctgec
tcaaaggcett
acaactacaa
ggctaaccgt
atgaggctet

sapiens

ggtccagtte
ggaggagcag
ctggctgaac
cgagaaaace
cccatcecag
ctaccccage
gaccacgocet
ggacaagagc
gcacaaccac

e

aactggtacg
ttecaacagea
ggeaaggagt
atctccaaag
gaggagatga
gacatcgecyg
ccegtgetgy
aggtggcagy
tacacacaga

Met Val Leu Leu Arg Leu Ile Cys Phe Ile Ala

1

5

10

Leu Glu Ala asp Lys Cys Lys Glu Arg Glu Glu

20

%“@fﬁﬁﬁa

tggatggeygt
cgtacegtgr
acaagtgcaa
ccaaagggca
ccaagaacea
tggagtgaga
acteccgacgg
aggggaatgt
agagcctcte

@atgiaggit:@-&&a& t%ﬁgca

ggaggtgecat
ggtcagegtc
ggtctccaac
geceocgagay
ggtcagectyg
gagcaatggg
ctecttettce
ckteoctecatge
cctgtetoty

Leu Leu Ile Ser Ser

15

Lys Ile Ile Leu Val

acﬁtgwa% ataQGUCC"gH‘%cct ctg
a

éigtogccaaag
tgeaaggaac
eEot gt cct c

?@acacct g
dogttcctg
tactgcctca
agt’gcacaag

cilt at at gg

gaint gcaaac
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2709



gtgatgaat g tggct gaaaa gcat agaggg aactatactt gtcatgcatc ctacacatac 1620
ttgggcaagc aatatcctat tacccgggta atagaattta ttactctaga ggaaaacaaa 1680
cccacaaggc ctgtgattgt gagcccagct aatgagacaa tggaagtaga cttgggatcc 1740
cagat acaat tgatctgtaa tgtcaccggc cagttgagtg acattgctta ctggaagtgg 1800
aat gggtcag taattgatga agatgaccca gtgctagggg aagactatta cagtgtggaa 1860
aat cct gcaa acaaaagaag gagtaccctc atcacagtgc ttaatatatc ggaaattgag 1920

agtagatttt ataaacatcc?@tttacct tﬁfi a a.}atagat gca 1980
gcat at at cc ag?taatgéa ﬁccag%lca'gstp Yo g%ﬁg%sg%gg%géiggar%acat gccca 2040

ccgtgcccag caschgaset s Cchigguegoga ﬁ@gtyeas@tscptsptxsctsettwea‘hccz’@aaaaccc 2100

aaggacaccc tcatgatctc ccggaccctt gaggtcacat t ggt acgt gagc 2160
cacgaagacc ¢ yagift CHaC ot %é’a%@tﬁd Etrﬁc]g‘f"g‘b‘écfgnﬁgt g’ga%gtwgq}@f aat gcc 2220
aagacaaagc CgL0gQAgaargcadt Acaas AJCAsH2Ryaiglggtwagyeghect cacc 2280
gtcctgcacc aggact ggct gast ggcaag gagt acwagt gcaaggt ct @?3caacaaagcc 2340
ctcccagece ctalt tyadasHatvabet oc cﬁ&a‘gsgﬂéaﬁéd‘@gd'yad’éﬁccacag 2400

gtgtacaccc tgecegeal.c Gfgcgzgggstnggeq &k c&g%aa&g%gtﬁgg,hgq&gacct gc 2460
ctggt caaag gcttctatigc cagcgacatc gecgt ggagt gggagagcaa tgggcagccg 2520

gagaacaact aeaagﬁcgazcmg:cwlcmg@ gggactiedgrddgot ceetTyet™eect ct ac 2580
agcaagct ca cc t C cagca tctt tG, atgctccgtg 2640
atgcatgagg c gg)ggaca ccac @cacgp‘s(lea%lag%gﬁg ctcccG'(tigtc:;rc ti%@ggg?aga 2700
tga 2703 <21&>Aa;0cﬁ2isas>pﬁ0£bu seh iz BBTAsﬁZLthuHame sapilensl <400> 10 Net
Val Leu Leu Trp Cys Val Ser Leu Tyrl7Phe Tyr y I1’*d5Leu 1 5 10 15 Gn
Ser Asp Al a 36 *d troalg é;?s"%&s”be%i’i "’@gp“@l?}uL%fﬁ REGTIHTYNEE 20 25 30 Arg
An lle An ¥l oBhe, Gl ASPsdd W-PRR AhanAr@yl iye diysreymoRne 35 40 45 Leu
Phe Gu H s Phe Lewsiys Phe Asn T3a0 Ser Thr Ala #fs Ser Ala 50 55 60 dy

Lou Thr Leu FheAfr JiTre TropPiphfleAry f@unﬂlAsﬁiuAgs G RSP &E 65 70 75 80

Gu Prolle é@&?ﬂ@ﬂg LQUe 2 oGl ASNnAngel i é@rmmu@w Lys 23 85 90 95
Asp Val Lau i3 Phe Arg Proazbhr Lau Len AsmsAsp T Aan Tyr 100 105 110

Thr Cys Met keeglrAtle sérsnbéﬁhrleTtms A rVa(l,yfsbrS@w Ci_lysLeVaﬂerﬁﬂsa Phe Pro 115 120

125 Leu A u Vi 3@ i3> Lys Leu 130
135 140 Pro %aFYﬁF?GI;X/Osi el %r %ﬂe% A% éﬁiégc;gnl\%g Ile Thr Oys
1|45 1ﬁ0 155 i&0c1Pro: A@nTMa’ryrAsm Glycﬂiymsn% ZEEIOASSGIWSSG‘E &al Lys Pro Thr
Ile Thr 165 170 17%75 Trp 28I5I Asn Phe Asn Asn
Val Ile Pro ST83;715% Tg’omél‘ﬂal Il,&ssﬁerL%Lﬁ %@ Ser%r Tfe Ala Leu Ile

Ser Asn Asn .y Lysl%s 202208 As;npz{EymaTms nysThVa:hs\éaLr fﬁ,bl’AsiFyl’ Pro G u Asn
Ay Arg Thr P His 210 2153220 315 320

Ala Ala Tyr Ile Gln Leu Ile Tyr Pro Val Thr Asn Ser Glu Arg Cys
325 330 335
Asp Asp Trp CGly Leu Asp Thr Met Arg Glm Ile Gln Val Phe Glu Asp
340 345 350
Glu Pro Ala Arg Iie Lys Cys Pro Leu Phe Glu Eigs Phe Leu Lys FPhe
355 360 365
Asn Tyr Ser Thr Ala His Ser Ala Gly Leu Thr Leu Ile Trp Tyr Trp
370 375 380
Thr Arg Gln Asp Arg Asp Leu Glu Glu Pro Ile Asn Phe Arg Leu Pro
385 390 395 400
Glu Asn Arg Ile Ser Lys Glu Lys Asp Val Leu Trp Phe Arg Pro Thy
405 410 415
Leu Leu Asn Asp Thr Gly Asn Tyr Thr Cys Met Leu Arg Asn Thr Thr
420 425 430
Tyr Cys Ser Lys Val Ala Phe Pro Leu Glu Val Val Gln Lys Asp Ser
435 440 - 445
Cys Phe Asn Ser Pro Met Lys Leu Pro Val His Lys Leu Tyr Ile Glu
450 455 460
Tvr Gly Ile Gln Arg Ile Thr Cys Pro Asn Val Asp Gly Tyr Phe Pro
465 470 475 480
Ser Ser Val Lys Pro Thr ile Thr Trp Tyr Met Gly Cys Tyr Lys Ile
485 490 495
Gln Asn Phe Asn Asn Val Ile Pro Glu Gly Met Asn Len Ser Phe Leu
500 505 510
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Leu
235
245
Phe
Lys
I'le
Ser
Val

Lys

du
Ay
Ser
Trp
Val
Lys
Ile
475
485
Phe
Lys

Au
Asn
Cys
Asn
Tyr
Ile
Lys

Thr

Arg Thr Leu Thr Val Lys Val Val Gy Ser Pro Lys Asn Ala 225 230

240 Val Pro Pro Val Ile H's Ser Pro Asn Asp H's Val Val Tyr Qu Lys
250 255 du Pro Ay Qu Qu Lau Leu Ile Pro Cys Thr Val Tyr Phe Ser
260 265 270 Leu Met Asp Ser Arg Asn Qu Val Trp Trp Thr Ile Asp Gy

Lys
Ser
Ile
Cys
Val

Lys
Ile
Thr
Thr
Phe
Val

Phe
Phe
480
490

275 280 285 Pro Asp Asp Ile Thr Ile Asp Val Thr Ile Asn Qu Ser
Hi s gohl%gg 3&% Se§e£snpgsg CEIJ_. rAsg‘I"}r%p Cg;uf-a TIQ[ ‘I'Afg‘y;rhr Anlle Leu
Lys ﬁ 310 315 320 sz¥al Thr Ser d=usAsp Leu Lys Arg Ser Tyr
H s A}oac;?r BEnSey &25?@361«2335 Lep| Tar | AFg T@fyﬁeﬂﬂ}f Val “Afa Lys Ala Ala
Ly dn>ys Val Pro F A\ r Val du Lys
el cRiR(eRi] ’I:’_’S?sr’ys g %g‘%"%ég I'e L}gﬁ%glglsrger Ser Ala Asn

@J AN @isPvn @sT}BrauL@u A¥rx3 4By 380 clAs/uPro IAsN G u H s Lys

IIe Thr Trp Tyr %8s Asp Asp Ser570385 390 395 Agg(’) kys Thr Pro Val
G u BNSA Frogl 'Nrg*’biel %IHT“S? B 8P 18 240553107415 Qu Lys Leu
Val RrosA aulys Ml o 4sASR S nel Ao HiLs Thyr11e 420 W25 430 Tyr Oys
Arg Asn SegssSer Tyr Cys Lewm Arg lle Lys d0%be Ser 435 440 445 A a

Val @ulIlkspsnGEiy WOI%%ELW %ysﬁr?y’%hrés;g PP £ T AR 450 455 460
Lys G{L 1eL%u Egﬁ Nl AR GYnASR-AY SYckays V@l Cys 465 470
Prog hesgPhie Lys Asn @3a Asn Asn J u dseu Pro Lys Lau
495 sa E\YrTVap Eﬁysr Higy Bla/ABY @fSMEyTSfSP?lG Bawaketl2leq 2A3p Asn |le H s

500 505 510 Ser 6473 L Asp T%j ﬁ NET, Asn Val Ala Qu
Hs 515*526"%65% Lﬁ%“d’{/ Vi L%/équ :arshr %8 Ser Tyr Thr Tyr Lau

Lys
Au
Au
Asn
Ay
Tyr
Thr
H s

G n 880ch3bebd TJEyclyPﬁﬂ HoeCy'EhirroAvrg &fal prel 8aGlra Rhe |1 e Thr Leu
Asn Lys 548 550 555 560 ¢%ro Thr Ar g, Pr‘i?5VaI I!Ie Val Ser Pro Al a
Thr Res by @VEl 5855571 575 P4 R LRty S&E R I1e A n Leu lle

Val HLI YerGhiL BB ArSE 5&5@59&18&& (At&p\lahh&lA}aa fEyr Trp Lys Trp
Ser Ile Asp G u7asp 595 600 605 As Pro Val’2leu Ay A u Asp
Ser Vall s@ GLASH: ProPT GLuAdH ‘6@0“‘%1%5“6?@ y‘éalgg A'g Ser Thr Leu

Val Ee]!'j ¢u‘}s]0al Ll?s s% Aig 'ﬁ&rsl Jﬂ*ﬁ: gsu}?rcﬁgxé 630::635n aspelr Arg Phe Tyr
Pro ﬁe Ala Lys Asn Thr H s 750
r Thr Tyr Arg val val Ser Val Leu Thr Val Leu His Gln Asp Trp
755 760 765
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
770 775 780
Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
785 790 795 800
Pro GQln vVal Tyr Thy Leu Pro Pro Ser Gln Glu Glu Met Thr Lvys Asn
805 81¢ 815
Gln Val Ser Leu Thr Cys Leu Val Lys Gly Fhe Tyr Pro Ser Asp Ile
820 825 830
ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
835 840 845
Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg
850 855 860
Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys
B&5 870 875 880
Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
885 890 895
Ser Leuw Ser Leu Gly Lys
900

<210> 9

<211> 2703

<212> DNA

<213> Homo sapiens

<400> 9

atggtgectte tgtggtgtgt agtgagtctc tacttttatg gaatcctgea aagtgatgec 60
tcagaacgct gogatgactg gggactagac accatgagge aaatccaagt gtttgaagat 120
gagccageote gecatcaagtg cocacteottt gaacacttct tgaaattcaa ctacagcaca 180
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645 650 655 Gy Ile Asp Ala Ala Tyr Ile G n Leu Ile Tyr Pro Val Thr Asn
Ser 660 665 670 Ay Asp Lys Thr H's Thr Cys Pro Pro Cys Pro Ala Pro G u
Leu Leu 675 680 685 dy Ay Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
Asp Thr Leu 690 695 700 Met Ile Ser Arg Thr Pro Gu Val Thr Cys Val Va
Val Asp Val Ser 705 710 715 720 His Gu Asp Pro du Vval Lys Phe Asn Trp
Tyr Val Asp dy Val G u 725 730 735 Val His Asn Ala Lys Thr s Pro Arg
du du dn Eg; 'ﬂgtg gcﬁﬁii AR 74 WEFQT% Z—ijéE 3 S%% Leu Thr
Val Leu His BrcbBUa ASHcactin ot ¥ 3bys Cys Lys
Val Ser Asn l:ytscgédgaa laegttEdsaitNcacd?t;@ak?c@gtﬁ&a?&@acalgbteg 3vaaelry5c Thr 1le Ser
Lys Al a Lys t@aﬁc PF@aAP aGIaaanF@t@HqgaaV% ?@Btc?% %GaCtVafl 4 r Thr Leu
Pro Pro Ser §§§ gﬁtﬁﬁ ﬁﬁ 238% Leu Thr
Cys Leu Val IaYé_xc t¥a IE@: yaaR.rgQa @tfacpa%ﬁtdt kee Qaa&&é& 8&0 Gu Trp
G u Ser Asn Ghtacitnc Ialt@tca:qagA&nta&samtTgtaadgy&nggga'dqtcoPa@aae&B& 810 845 Pro
Val Leu Asp S é‘-rcC%: g@F chrtcﬁﬁétalah@tL@ﬁnggFCtS@tga{ §g}§gi%ﬁa%£ 655 860
val Asp Lys SR TROE GRS LA VAl Sl 65 070
875 880 Met dahSya A5 SgaIWc tohdy tytGasp@sa beu Ser Leu
885 890 895 gSealcctﬁm a@arctops @@@tgcmzmntqtpawmt@aazmgcaa«ﬁszaﬂ DNA <213> Hono
sapi ens <40@5t9fiaaé?% géﬁg& Qla ngiagtgé %‘g’fga@aéitéc"tcaé‘% ﬁaa%fg atcctgca
gcaaggaac aaaa aaraa F=4 aat aat cga
aagt gat gcc 6 hEadaqcict 4edatia A Avac ateal gAdGE anal eaagt

gt tt gaagat
ct acagcaca
ggacct t gag
t gt gct gt gg
gaat act gca
tttcaattcc
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Trp

Gln Ile Ala Pro

35
Phe Glu
50

Leu Thr

Arg Val Phe Glu Pro Arg Cys
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atggtgcttc
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gagecagete
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gagccaatta
ttcecggececa
tattgecagcea
cccatgaaac
ccaaatgtag
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attgccttaa
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Arg Asp
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ttccggccca ctctcctcaa tgacactggc aactatacct gcatgttaag gaacactaca 360
tattgcagca aagttgcatt tcccttggaa gttgttcaaa aagacagctg tttcaattcc 420
cccatgaaac tcccagtgca taaactgtat atagaatatg gcattcagag gatcacttgt 480
Cccaaatgtag atggatattt tccttccagt gtcaaaccga ctatcacttg gtatatgggc 540
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attgccttaa tttcaaataa tggaaattac acatgtgttg ttacatatcc agaaaatgga 660
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gcatatatcc agtt &gt éff]as‘ffcéea“gt“kaagj’;n gt F%cﬁ@a‘&‘laggcﬁ@a%al’reg‘g*ccgcca 2040
tgcccaccat 9%9&%9&%&9@119% LACED, 89090265ty ﬂgtg;stgsgtAgtgegccccca 2100
aaacccaagg acgactctcat gatctemcgg acccct gaggstcacgt gcgt gateggt ggac 2160
gt gagccagg aadgacereyavyigtecdygt e alaicb?g\gﬁﬁcgr@!tg]qaiﬂlgg@gtﬁ gaggt gcat 2220
aat gccaaga cggagccgchgpgél‘@ agcag Li cgascéﬁcglucgs age(‘fg(glg,t gltygagcgtc 2280
ctcaccgtce t gcac%aggami ggct gaac ggcagggagt acaagt geaa ggt ctccaac 2340
aaaggcct cc cgicecicoal veigagaasnes asd:ctocagalruce@atiggyecallgecsecgagag 2400
ccacaggt gt acaccct g cccatccc gﬂé’ggagat 92 ccaag‘éaclca gatcagectg 2460
acctgcct gg t EaAGYHERT Vet et a% gECcArc eyt ggant guda gagcaat ggg 2520
cagccggaga a&aa@haeﬁeacgacmcgpﬁio efc glageiyogpaclyCegac@gvatast tctt ¢ 2580
ctctacagca gct aaccgt ggacaagagc aggtggcag aggggaat gt cttctcatgc 2640

tccgtgatge a g%l C ca%i ac 0 g ct tc cctdtctetg 2700
ggt aaat ga 27 Q%‘Z%t off %505 812‘1%@ ;’gﬁf sgpl ens <400> 14

Met Val Leu ket rhs pyﬁyﬁ—, X\/ﬂ:l cxalysSero L@uneiyr.eu% ﬂ's}&rn@ Nisldhe Leu 1 5 10 15

Gn Ser Asp Ala Ser GP%W Arg sAs %@pTrgG Leu>iAs Thr Met 20 25 30
Arg An Ile &halphe Cﬁl‘u fgWoM% S“AY%L 12y Pro 35 40 45

Leu Phe G u k¢ GPmsA_eyf kS cRisASTR o TySefnr TR Muacikl ﬁlssﬁ.lh Al a

530 535 540

Tvr Pro Ile Thr Arg Val Ile Glu Phe Ile Thr Leu Glu &lu Asn Lys

545 550 555 560

Pro Thr Arg Pro Val Ile val Ser Pro Ala Asn Glu Thr Met Glu Val

565 570 5758
Asp Leu Gly Ser Gln Ile Gln Leu Ile Cys Asn Val Thr Gly Gin Leu
580 585 590
Ser Asp Ile Ala Tyr Trp Lys Trp Asn Gly Ser Val Ile Asp Glu Asp
595 600 605

Asp Pro Val Leu Gly Glu Asp Tyr Tyr Sey Val Glu Asn Pro Ala Asn

610 615 620

27



50 55 60 dvy Leu Thr

Lys
Tyr
Phe
Met
Arg
Val

Asn
I'le
Tyr
Val

Ile
Au
Asp
Asp
Ser
315
325
Pro
Lys
Cys
Lys
Arg
Val

Tyr
Pro
Pro

85 90 95 Asp Val

Pro
Lys
Ile
Lys
Phe
Al a
Pro
Lys
H s
Au
Ser
Asp
Arg
320
330

115 120 125 Leu du Val
130 135 140 Pro Val

Leu
Thr
Pro
Asn
Leu
du
Val

Ser
Leu
Arg
Ile
Thr

$ A9 45 $50 M55
Eabd @nd *ﬂ}r 1651

Asn Val

GARe

Leu®¢Pte Pro

Al
vt

le Pg0 180 185 196500 u Gy Met Asa Leu Ser
lohe ISepsAGir AN TG ylézglnlgﬂfs! 2302080 VﬁénThTyafsnﬁ?F Cys Val

FE Y ofPd s,

Va

Leu Ile Trp Tyr Trp Thr Arg G n Asp Arg Asp Leu Gu
65 70 75 80 du Pro Ile Asn Phe Arg Leu Pro Gu Asn Arg Il e Ser
Leu Trp Phe Arg Pro Thr

Lys Qu

Leu Leu Asn Asp Thr Ay Asn
100 105 110 Thr Cys Met Leu Arg Asn Thr Thr Tyr Cys Ser

Lys Val Al a
| dn Lys Asp Ser Cys Phe Asn Ser Pro
lle u Tyr Ay Ile @n

H s Lys Lou Tyr
| TASETEY FréiPhe Pro Ser Ser

;71 6t¢ Ty PP LALTY
Brol Buedmnr TER Bl a Bl <G ¥ fysuityr Lys Ile @n

ys" Asa

Cys _Thf?¥val

b L6y devate 5 A% BPTRE
1 skt @i A8y Y& pdd1Bid V& &sNed AbnSeh trevadesspHhs 290 295 300

Gu Asp Gu T Arg
Val VFheisgr!

335 oAl anlys,

Thr

ﬂx’e

9%55%2%%06‘3535

Pro LAS BLASDY BES Sélalvalvaﬂle ﬂ'gur PHe Brol 3o 3245?@51%2&5 Gu Pro Ay
260 265 270 Leu Met

d n730 e Leu Ser

Phe S&° Phe
VASHIGY Ys"LyEt 5%

Phe Leu

Val Thr

Tprr Ayg Thr Leu Thr

VaI

| l'85Lys Lys

Pro Pro Val

5 280 285 Pro

305 310

AT PP By LR Brostie FYrSWVaf oGS As Ala Arg Ser

g‘/vﬁ Oalvgnjzr ﬂlaL

340 345 350 Ahses Pro Arg Tyr Téu

Ile
Pro
Asp
Ile
du
Cys
Asn
Val

Leu
Asp
Hi s
Asp S
Leu
Leu
Al a

10819500 s mles 502

@kcn GHn galysr 41@51.411&04153 séﬂ G[LnL§ﬂSl ¢reueEr e Pve Aséal
Cy VAP Arg Asn Ser Ser
'r}ﬂ Pro S o qgﬁe;haal

GQys vy enAefb Alwaséd BsrAbB, 460r45& 1460 AsInIﬁ;rPi}e dys G n Lys Leu

L1 S e

Gy Aspzdy

Pro val

Thr Pro
850

Leu Thr

865

Ser Val

Ser Leu

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

13
2709
DNA
Homo

<400> 13

atggtgette
tcagaacgct
gagccagete
geecattcag
gagecaatta
ttcecggececa
tattgecageca
cccaktgaaac
ccaaatgtag
tgttataaaa
attgccttaa
cgtacgtttc
gkbgccecectyg
gagctactea
tggtggacca
agtataagte
gttacctctg

Met His

420 425

Gy Leu Vvado C%/s
Leu Asp Ser Asp Gly Ser Phe

855

870

885

200

sapiens

tgtggtgtgt
goegatgactyg
gcatcaagtg
ctggecttac
acttecgect
ctcteckcaa
aagttgeatt
tcecagtgea
atggatattt
tacagaattt
tttcaaataa
atctcagccag
tgateccatte
ttccetgtac
ttgatggaaa
atagtagaac
aggatctcaa

Ser Leu Gly Lys

agtgagtcte
gggactagac
cecactettt
tetgatetgg
cococcgagaac
tgacactggc
tccecttggaa
taaactgtat
tecttcoccagt
taataatgta
tggaaattac
gactctgact
acctaatgat
ggtctatctet
aaaacctgat
agaagatgaa
gcgcagctat

Val

438 0Tyr

C¥sobet 5Ly

465

Val Asp Lys Ser Arg Trp Gln Glu Gly

875

Glu Ala Leu His Asn His Tyr

3¢90

tacttetatg
accatgagge
gaacacttct
tattggacta
cgcattagta
aactatacct
gttgttcaaa
atagaatatg
gtcaaaccga
atacccgaag
acatgtgtig
gtaaaggtag
catgtggtct
agttttctga
gacatcacta
acaagaactc
gtctgtcatg

28

XA

Val

47084475

lgsﬁeé’r"

T;th rs

480

Phe Leu Tyr Ser Arg

860

Asn Val Phe Ser Cys

880

Thr Gln Lys Ser Leu

gaatcctgeca
aaatccaagt
tgaaattcaa
ggcaggaccyg
aggagaaaga
geatgttaag
aagacagctyg
gcattcagag
ctatcacttg
gtatgaactc
ttacatatce
taggectctece
atgagaaaga
tggattcteg
ttgatgtcac
agattttgag
ctagaagtgce

895

aagtgatgcce
gtttgaagat
ctacagcaca
ggaccttgag
tgtgctgtyg
gaacactaca
tttcaattce
gatcacttgt
gtatatggge
gagtttecetc
agaaaatgga
aaaaaatgca
accaggagag
caatgaggtt
cattaacgaa
catcaagaaa
caaaggcgaa

S0 AA AhduilYEaVah dys Gn Lys Val
A u Lyst#®ys Lys Gu Arg Gu Qu

355 L86BsBE5” Lyd E1Y_Byr Ve C}SeFYSSéqd %raA%QsWSGlu JemePrAsp Val
dL.e Thr Trp Tyr
é u @d@n A a Ser

Arg Pro

Pro Ala Lys
Gu Asn Qu

60

120
180
240
300
360
420
480
540
600
660
720
180

-840

500
960
1020



Pro Tyr Met du Phe Phe Lys Asn Qu Asn Asn Qu Leu Pro Lys Leu 485 490 495
A@n Trp Tyr Lys Asp Cys Lys Pro Leu Leu Leu Asp Asn Ile H's Phe 500 505
510 Ser Ay Val Lys Asp Arg Leu Ile Val Met Asn Val Ala Qu Lys Hs 515
520 525 Arg Gy Asn Tyr Thr Cys His Ala Ser Tyr Thr Tyr Leu Gy Lys dn
530 535 540 Tyr Pro Ile Thr Arg Val Ile Qu Phe Ile Thr Leu Au du Asn
Lys 545 55035%5 560 Pro Thr A§£ QR{ZO VEI I:I{Eeiz\%l Sex Pro AI a Asn G n Thr
Met G u Val 70 t;% 4% Asn Val
Thr Ay Gn legeﬁt‘é Zi"z 8 Loalip Egﬂ A ddther &béé&gaﬂ:.&&bm dy Ser
Val Il e Asp GhgrcAspy 895260 ©Omcchspa glamac&xal adcacrad g@acﬁtﬁ@ r Tyr Ser
Val G u Asn PFBJtP&%g%?PgBEL@a@PS“GQ@a . 9936‘?9 t 9348 ﬁ% Thr Val
Cou o 176 SRR S & %&»t SRR s o
Phe Thr Cys RbeaAl ﬁst Jab & cO£b% @é g@t Aspy Ma Al a Tyr
Ile G@n Leu lehecodapa cmmttch@ammtSaact%@%%t@?mﬂ 9@ catSeyeoLys Tyr
Pro Pro Cys P ﬁ‘tF’?aﬁg %Ctpf%aﬁcatalg?ﬁgeaﬁtaa °87 a@SStac?‘ﬁ‘ 629 %E@ y GI y Pro
Ser Val Phe I 635.58 an? §Ss§§§ Eg@@ B 0 ooty 1JRu Met 1le
Ser Arg Thr Ba@tﬂaut\:fa t:c_ﬂjk:l’aa QyBcal; teéaigtgAsqatthB& 7kQaablyy 720 Val Ser
Gn Gu Asp zggg@qagv%tt@wamezﬁﬁgzw c?wg\gga%g tmaa73%ﬁ0735 Val
Gu Val H's LS %EB 4 745 750
Ser Thr Tyr éﬁﬁi%ﬁ Valca \%@zg éiitirti Sl Eitobd asta RedspeTbguo 755 760
765 Leu Asn t@:qtad_cys g&dsﬁga'aybb dgy&té}yrs dogsoavedt SerctAset byrscdaese BB Pro 770
775 780 _Ser Sgcidve a@‘i}CE § gvﬁ?tcmge TEFLY E%ag Pag9g RS i gﬁg Arg Gu

785 790 795 gg ?P@ E‘Qﬁg é ZE %4 1@ Ij-gg§ 2§§t %E Met Thr
Lys Asn 805 @cfct oGyt gt Pl Tyr Pro
Ser Asp lle agmora% c@%tqﬁdaa ddadaaliag éIEIc c@ﬁu S@Fasqsw @ C@ﬂ! P 3 u Asn
Asn Tyr Lys T@iiag%tSS 8ay° §°°‘f‘1@‘;°agc ab‘""‘?ﬂi | S8 ggga gcaa igoy Ser Phe
Phe Leu Tyr gégadgié_ba Dcackbin cLhEcqvaly ASPo AE%C anGu
Gy Asn Val PRhea&era @y}Staa&@5 &3&&85735 &SQggc&raddadxaaB&:t ciHIcScaG;cuzdlqloa Leu Hi s
Asn His Tyr Thwt@rﬁc [Pye9Beet [ acBET 8P BT Bepotetr Seet1etr Y Lys

ggtaaatga 27

<210> 14

<211> 902

<212> PRT

<213> Homo sapiens

<400> 14
Met Val Leu Leu Trp Cyvs Val Val Ser Leu Tyr Phe Tyr Gly Ile Leu
1 5 10 15

Gln Ser Asp Ala Ser Glu Arg Cys Asp Asp Trp Gly Leu Asp Thr Met
20 25 30

Arg Gln Ile Gln Val Phe Glu Asp Glu Pro Ala Arg Ile Lys Cys Pro

35 40 45
Leu Phe Glu His Phe Leu Lys Phe Asn Tyr Ser Thr Ala His Ser Ala
50 55 60

Gly Leu Thr Leu Ile Txp Tyr Trp Thr Arg Gln Asp Arg Asp Leu Glu

65 70 75 80

Glu Pro Ile Asn Phe Arg Leu Pro Glu Asn Arg Ile Ser Lys Glu Lys

85 90 95

Asp Val Leu Trp Phe Arg Pre Thr Leu Leu Asn Asp Thr Gly Asn Tyr
100 1a5 110

Thr Cys Met Leu Arg Asn Thr Thr Tyr Cys Ser Lys Val Ala Phe Pro

115 120 125
Leu Glu Val Val ¢ln lys Asp Ser Cys Phe Asn Ser Prd Met Lys Leu
130 135 14¢

Pro vVal His Lys Leu Tyr Ile Glu Tyr Gly Ile Gln Arxg Ile Thr Cys

145 150 155 160

Pro Asn Val Asp Gly Tyr Phe Pro Ser Ser Val Lys Pro Thr Ile Thr

165 17¢ 175

Trp Tyr Met Gly Cyvs Tyr Lys Ile Gln Asn Phe Asn Asn Val Tle Pro
180 185 190

Glu Gly Met Asn Leu Ser Phe Leu Ile Ala Leu Ile Sexr Asn Asn Gly

29



900 <210>
tgtacgt gtt
ct gccagaag
agcct gt agc
gcat caacct
cacggatgtg
gcacct acgt
gagtttttga
t gt caacctc
acgt gaagat
t aagt gt gag
attaccgctg
tt gagct acg
agaccat at ¢
ccggcacacc
cctacccggg
act acattga
tt aaat gt gt
cctcctccac
aagtgtttga
t caact acag
accgggacct
aagat gt gct
t aaggaacac
gctgtttcaa
agaggat cac
cttggt at at
acttgagttt
at ccagaaaa
ct ccaaaaaa
aagaaccagg
ct cgcaat ga
tcaccattaa
t gagcat caa
gt gccaaagg
acacagtgtc
ggggaccgtc
cccct gaggt
act ggt acgt
acaacagcac
gcaaggagt a
t ct ccaaagc
at gagct gac
acat cgccgt
ccgt gct gga
ggt ggcagea
acacgcagaa

15 <211> 2748
ggt aat ggga
ctgcecggttt
cct gaggt gc

<212> DNA <213> Honp sapi ens
gtttctgcct tcacccttca gcctgcggca 60
cgt gggaggc attacaagcg ggagttcagg 120
ccccaggtgc cctactggtt gtgggectct 180
gacat ggcat aaaaat gact ctgctaggac ggtcccagga 240
ggcccaggag ggtgctctgt. gggttctgecc agcchigcag 300
ctgaastatt @gaaatgcltr ayt aet glgascaasatgriec rdobis
gaat aifgat gctttcctg@géScgttcatctc akdtccgcaa 420
PRI T db e U6 4Pt ndt bELACTT AE0LH "Dl
t caat 99tae Radgatlicter ekl hg9aid agngacapt chdbls
ggggaccact cactstactcg tacacgasgt ggccct ggaa2g00
t gflectrgatd FLetge deatlgy éé‘ggé‘é &gt 5hrat"%9c3¥¥cgt‘%: SgoHERe
cal3a0aag 890990720, ACERLLS Gl GLoaLeAL) 720,
agcttctcig gggt caagac txgacaatccc atgtasggtg 780
ctmaa@gaaeJatgmtgnggggggaaggckaamt gfaecca£86ﬂ@m
aggc ccga cacgccagga. atatt cagaa_ 900
e o f oae a0 S209RCR00%, 208 LR 20k
t giaC CAtk ot AGQEH Gaglls tak € 3GARRE vaBCPL ACL ATAAADRE
gttct cagaa cgéﬁgggatg act ggatt agacaccatg3¥080
SOHEGABCRE TR IEDALE G A4t LD CHR Vb TN GalHs "T1AD
CaGaacecal & cadetldGs, il aclhgak: chopgtal 00,200
t gaggagccea attaacttcc gectccccga gaacegratt 1260
g_t@gtgteec‘{jg TEFaEtAde e;ersl tttadtgaead=t gga&ct—‘%ﬂ PrO3 DY
tagatHtae 2gGaaagt e, Gat theGa! tug 9t g4 9380
ttygcccat g aaact ggeag tgcat aaactagt at at agaa 144dd
t tigt chackat Wyt %Faﬂggamu &t Ale @ftfnt ercaty gic aaaf%%w
gggctgttat aa caga ttta t gt aatacecc 0]
cc Ea‘g'f gce :%g aa S’tagg’? 2%%1%@%%%1% ? sépcgﬁrat%fﬁ )
t ggacgt aeg vl teatet Gar Geaggact <€ egaed glaang o8
tgcagt gcBé cctgtgatcc dffcacctaa tgaté&tgtg 1740
ag‘&@%ggc%ha Bt & v%&&&;@g JrReFyLet &% £17 At 113 et
ggtttggt gg accattgatg gaaaaaaacd tgatgacatc 1860
cgraagtatva @gtieatiagtrac yaheagaagast gaaatbaagavaio2s
ga®agt t acc Hc%gaqg&tc tcaagcgcag7%t§tgtctg} 19

Pro Met Glu e e L%? Asn GIu Asn Asn Glu ?u P L;go
cgaagrtgcc aagggagcca aggtgaggea gaaagligcCay
cggagacaga 3steaCasals PE€ Cat Cel Gel REAGEACTS HiZ] B
agtcttcctc Ifccccccaa aacééhagga caccctcéﬂgL216Q
catAITEGRY HE JGP TR Ladet AEGATAYAC i GHY BT
002638 Mg 92038t 30a kA ALY GEARYAGHAIRICEIETI Ly 8,
gt accgbgt g gt cagcgt eest caccgt cct geaercaggac 2340
C%ﬁ ﬂg&d&gﬁﬁféFéqg é&eé%@é@%ﬁé%@??@@tébté%tA?ﬂ
C333980Ga0 £555939236) GaL09L9l AL REECLIRGC RA
caagaaccag gt esagcctga cctgcctsggt caaaggctt csib20
goegtiggdiy & @aaﬂggg%RQQEG? &gaamcaabﬁmcgggGQSQG
cteccgacagc tgttcc tct a tcacc 640
CUREIBRONE M LD of heh ALa0e3. OGSl IeR0S
gagecixetvat et gligtcae ggr ghaaat Gar 23148311 #h B2 4G Asn

610 615 620

Lys 2rg Arg Ser Thr Leu Ile Thr Val Leu Asn Ile Ser Glu Ile Glu

625 630 635 640

Ser Axg Phe Tyr Lys His Pro Phe Thr Cys Phe Ala Lys Asn Thr His

645 650 655
Gly Ile Asp Ala Ala Tyr Ile Gln Leu Ile Tyr Pro Val Thr Asn Ser

660 665 670
Gly Glu Ser Lys Tvr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu

30

<400> 15 atggtgcgct
cacacagggg

ct ggaagggg
gt cagccccc

gaagaagaga
gaggactctg
att gagct ca
attttaacct
gacaaaact g
gagaaatttc
gat gct ggct
act aggagt a
tccccecctca
tttctgggaa
at agagagcg

aat aat gaga
cacat ggatt

gt caaggaag
aggcaaat cc
ttcttgaaat
act aggcagg
agt aaggaga

31 acctgcatgt

caaaaagaca
tatggcattc
ccgact at ca
gaaggt at ga
gttgttacat
gt agt aggct
gt ct at gaga
ct gat ggatt
actattgatg
actcagattt
cat gct agaa
gct ccaagat
gaact cct gg
at ct cccgga
gt caagttca
gaggagcagt
t ggct gaat g
gagaaaacca
ccat cccggg
t at cccagcg
accacgcctc
gacaagagca
cacaaccact



<211> 915

Leu
Ay
Phe
Tyr
Lys
Met

Asp
Asp
Phe
Ser
Asp
Asp
190
200
210
Ile
Arg
Leu
Ser

Tyr

Asp
Val

Lys
Leu
Arg
Ser

Val Met Ay Val Ser Ala Phe Thr Leu 1 5 10 15 dn Pro Ala Ala Hi s Thr
Ala Ala Arg Ser Cys Arg Phe Arg Ay 20 25 30 Arg His Tyr Lys Arg Gu
Arg Leu Qu Gy GQu Pro Val Ala Leu 35 40 45 Arg Cys Pro @ n Val Pro
Trp Leu Trp Ala Ser Val Ser Pro Arg 50 55 60 Ile Asn Leu Thr Trp H's
Asn Asp Ser AIETArg Thr Val Prf;) @y 65 70 7]%580 GQu Au du Thr Arg
Trp Ala @ n.As %il Al egTE Leu ey 85,9 Q%JPoAlaLeanGu
Ser Gy rﬁ?yrl gy&/ss @Z]gr P ArgPAsnO 71&50 0 Oli% ATa Ser Tyr Cys
Lys Net Ser rkd @=(Grie ket aAr ghrVato Phevdd theAsy vall&11@0 2685 Thr Asp Al a
Leu Pro QH% SI I %18%5 T r;Fff olGI n IIePLey-"Thr Leuv 130 1 8 140 Ser Thr
Ay Val L8tSactys %@ s p L& S& TG WhTHE Fhr AR A5 150 155 160
Lys Thr Asp cVialval yss bheald BysTegr D)4 rdoysrgASIR GRrcikeshelsed Leu 165 170 175
Lys Asp Asn Qu Ly40 The Leu Ser Y& Arg Gy Thr7sfhr His Leu 180 1B5
Leu Val Hrs TA%@“;’;/&FQ AiaVilede PEPTA B FreTySPATg Cys Val 195
205 Leu  Thr Phe, AlacH 5.8 QY@ Gd Lurhsa, s fhr Arg Ser Ile
215 220 Ghwo Leu Arg Ile kys Lys Lys Lyst&®@d u Gu Thr Ile Pro Val Ile
225 230 ?}?25@4@9 GRP Lﬁeﬁ?ﬂ;ﬁ-’tﬁ E@ubiwélalwss $lvetlgelroAjrg ;Efrgﬁr Leu Ay Ser
Leu Thr | 245 5\20 5% 0 Q{Qs Lys, V&l Bhe,key . q r Ay Thr Pro
Thr Thr NEt °Led™ 26076 ELQ%O rgf)‘c"rTrﬁ1 hre Al Ash pAsﬁl'hr Hs lle Gu
Ala Tyr Pro Gy Gy 2rb 280 285 Argeoval Thr Gu G Pro Arg An Gu
Ser G u A¥hVASAeGLER RSN Y290 PY5:800THe TYre™d £~ \ap PEo Leu Il e Phe
Pro Val Thr oA g, Grfh ASP kUen 30Perilf3dh A200,HhS MetrfSp_Phe Lys Oys
Val Hi s Asn Thriden Ser Phe Geav Thr 325 330 &35 Leu Arg Thr Thr Val
GQu Ala Ser ;’S‘?Prfﬂ'rwl PHEASeEtSeIG\qu ArvgsCyBie BOL345r35%0 Mgp Asp Trp Ay
Asp Thr NEtEr Anlle. d IEEleGI A %5%?%03&65 Au Pro Ala
Ile Lys Gys r%a]Lé\'oL’F Pres um']1—|?rsp eG]lfe%}SfLys Brie "325 380 Asn Tyr
Thr Al a Ises vBeMedAlits Ay aleteuThrs haunilsl & rTryy diprwydrger Leu
885 890 895
Ser Leu Ser Leu Gly Lys
900
<210> 15
<211> 2748
<212> DNA
<213> Homo sapiens
<400> 15
atggtgcgect tgtacgtgtt ggtaatggga gtttctgect tcacccttca gectgeggea 60
cacacagggg ctgccagaag ctgocggttt cgtgggagge attacaageg ggagttcagg 120
ctggaagggy agecctgtage cectgaggtyge ceccaggtge cctactggtt gtgggectet 180
gtcageecec gcatcaaccot gacatggeat aaaaatgact ctgcktaggac ggteccagga 240
gaagaagaga cacggatgtg ggcccaggac ggtgctbctgt ggcttetgee agectigeag 300
gaggactctg geacctacgt ctgeactack agaaatgett cttactgtga caaaatgtec 360
attgagctca gagtttttga gaatacagat getttcctge cgttcatctc atacccgcaa 420
attttaacct tgtcaaccte tggggtatta gtatgccectg acctgagtga attcaccecgt 480
gacaaaactyg acgtgaagat tcaatggtac aaggattcte ttecttttgga taaagacaat 540
gagaaatttc taagtgtgag ggggaccact cacttacteg tacacgatgt ggecctggaa 600
gatgetgget attaccgetg rgtectgaca tttgeccatyg aaggccagca atacaacatc 660
 actaggagta ttgagetacyg catcaagaaa aaaaaagaag agaccattcc tgtgatcatt 720
tececcctca agaccatatec agocttctetg gggtcaagac tgacaatcoe atgtaaggtg 780
tttctgggaa ccggecacacce cttaaccacce atgetgtggt ggacggccaa tgacacccac 840
atagagageg cctacceggyg aggccgoghbg acegaggggce cacgccagga atattcagaa 900
aataatgaga actacattga agtgecattg atttttgatc ctgtcacaag agaggatttg 960
cacatggatt ttasatgtgt tgtcecataat accctgagtt ttcagacact acgcaccaca 1020
gtcaaggaag cctecctccac gttctcagaa cgetgegatg actggggact agacaccatg 1080
aggcaaatce aagtgtttga agatgageca gctcgeatca agtgeeccact ctttgaacac 1140
ttettgaaat teaactacayg cacagcccat tcagectggec ttactetgat ctggtattgg 1200
actaggcagy accgggaccet tgaggagcca attaacttcce gecteccecga gaaccgeatt 1260
agtaaggaga aagatgtgct gtggttccgg cccactctec tcaatgacac tggcaactat 1320

<212> PRT <213> Hono sapiens <400> 16 Met Val Arg Leu Tyr Val

31



385 390 395 400 Thr Arg G n Asp Arg Asp Lau Gu GQu Pro Ile Asn Phe Arg
Leu Pro 405 410 415 du Asn Arg Ile Ser Lys Qu Lys Asp Val Len Trp Phe
Arg Pro Thr 420 425 430 Leu Leu Asn Asp Thr Ay Asn Tyr Thr Cys Met Lou
Arg Asn Thr Thr 435 440 445 Tyr Cys Ser Lys Val Ala Phe Pro Leu du Val
Val A n Lys Asp Ser 450 455 460 Cys Phe Asn Ser Pro Met Lys Leu Pro Val

H s Lys Leu Tcgt [ | etGalélg 46a§: 470 475 480 Tyr Icltte d N Ar Ig e Thr Cys
Pro Asn Val ASB G0N o SRRE SPLs. A AT 5. S?_;ec ﬁ §Z§a Rig Thr Ile
Thr Trp Tyr MatedchdtcCaSackyéacliiGrddatar HA0ata00 bi e Asm Asn Val

lle Pro Gu @cyadVﬂcaﬁsngq_temtSmgc@heethat%i@ 512t@ta&'925a td;daetaﬁbfa 156y || e Ser

Asn Asn Gy %@gﬁgﬁimﬁ 'é;“\/%ﬂt“\}’ét'Pc Ega Fa%gg;%aaswcaprt%%% Asn Gy
Arg Thr Phe HiSodegis o YR oo has, SBnne Val Val
Gy Ser Pro Llggst aAIaaaa aAggPigagd%rgecaVaJcatldcecd—lgsac&btha:csgxﬁtnSiﬁhc)S?S Asn
Asp Hi s Val \fapatFgat t@':ﬂgqé ga@q&t@gegg@ aﬁgﬂtﬂi?zﬁé‘ﬂcieﬁﬁtwf@tc 58@ 585 590
Pro Cys Thr SeraepHec %t S Zga E ° 595 600
605 Trp Tr pv%a g §§Etey§s2 Tabe s odk “giécga 5 Val 610

615 620 Thr glchce:amm a@augﬁﬁrc ddg@gaBeda HtSacSeart Arcgac'Ebtg Gdagdept @9 Thr Arg
625 630 635 GREFECTYE TEFPRIE dterTSee ‘Fqceczg‘g%a gga\?&qlﬁ TrAccSeEg @99 Asp Leu

N3 08 e Beies T ek end SR RERET L 0 v

Thr Val Ser @gyctgﬁais B8HIBBB cahsiycapsgtFhecalfasaablectOys afcocdRro 2 s Pro Ala
Pro G u Leu LS ﬁ\%@cc@ 7‘6’65‘99‘@ WBgaSéﬁc V&Fg@ﬁé‘a E@ﬁc‘l&ﬁé‘: Pro Lys

Pro Lys Asp TRCCLRISNEET IS FICIIS J00E Lol Sl JIERiD Ko Val Thr
Cys Val Val césq:tc\éabtheggal—ucscg Sye Rl thd 9cc:78<5:at :paRrgeg Gsam Val Lys.
Phe Asn Trp 'PyFaamca,@pgg@qpa\ﬁmgg@cﬁcvwctmﬁﬂmt%@w Fhayodtspe AT® Lys Thr
Lys Pro Arg GPEPPEFRTE Q°AIFHT2 AR SEF  THP 99 88280 765 Arg VAl® Val Ser
Val Leu Thr \alesLgys Hs A n Asp Trp Leu Asn Ay 770 775 780 Lys du Tyr
Lys Cys Lys Vati>Swrs Asn Lys Ala Leu Pro Ala Pro Ile 785 790 795 800 Gu

Lys Thr Ile §<§§§ZL A8 Lys Ay Gn Pro Arg Gu Pro Gn Val 805 810 815

<400> 16
Met Val Arg Leu Tyr Val Leu Val Met Gly val Ser Ala Phe Thr Leu
1 5 10 15
Gln Pro Ala Ala His Thr Gly Ala Ala Arg Ser Cys Arg Phe Arg Gly
20 25 30
Arg His Tyr Lys Arg Glu Phe Arg Leu Glu Gly Gilu Pro vVal Ala Leu
35 40 45 )
Arg Cys Pro Glmn Val Pro Tyr Trp Leu Trp Ala Ser Val Ser Pro Arg
50 i 55 60
Ile Asn Leu Thr Trp His Lys Asn Asp Ser Ala Arg Thr Val Pro Gly
65 70 75 80
Glu Glu Glu Thr Arg Met Trp Ala Gln Asp Gly Ala Leu Trp Leu Leu
85 90 95
Pro Ala Leu Gln Glu Asp Ser Gly Thxr Tyr Val Cys Thr Thr Arg Asn
100 105 110
Ala Ser Tyr Cys Asp Lys Met Ser Ile Glu Leu Arg Val Phe Glu Asn
115 120 125
Thr Asp Ala Phe Leu Pro Phe Ile Ser Tyr Pro Gln Ile Leu Thr Leu
130 135 149
Ser Thr Ser Gly Val Leu Val Cys Pro Asp Leu Ser Glu Phe Thr Arg
145 150 155 160
Asp Lys Thr Asp Val Lys Ile @Gln Trp Tyr Lys Asp Ser Leu Leu Leu
165 170 175
Asp Lys Asp Asn Glu Lys Phe Leu Ser Val Arg Gly Thr Thr His Leu
180 185 190
Leu Val His Asp Val Ala Leu Glu Asp Ala Gly Tvr Tyr Arg Cys Vval
195 2090 208
Leu Thr Phe Ala His Glu Gly Gln Gln Tyr Asn Ile Thr Arg Ser Ile
210 ‘215 220
Glu Leu Arg Ile Lys Lys Lys Lys Glu Glu Thr Ile Pro Val Ile Ile
225 230 235 240
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Tyr Thr

Val
Ser Val

Leu Ser Leu S&F F*946" 95760

Leu Pro Pro Ser Arg Asp Gu Leu Thr
830 Leu Thr
840 845 Trp Qu Ser Asn Ay G@n Pro Qu Asn Asn Tyr
850 855 860 Val
865 870 875 880 Asp Lys Ser Arg Trp Gn dn Ay Asn Val
Met 885 890 895 His Gu

Lys Asn G n Val Ser
Pro Ser Asp Ile Ala Val Qu 835
Lys Thr Thr Pro Pro
Phe Phe Leu Tyr Ser Lys Leu Thr
Phe Ser

A@n Lys Ser
53“15“ I§f1> 2754 <212>

820 825
Cys Leu Val Lys @y Phe Tyr
Lou Asp Ser Asp Ay Ser

Ala Leu H.s Asn_Hi
6le ﬁpr A{g Ser Leu g%f552r<ﬁff

DNA <213> HomRo $2pingflvar ¥400=u 1 attxggiyg@gct:rot ghuangt girt neggieaat ggga

gtttctgect
cgt gggaggc
ccccaggt gc
aaaaat gact
ggt gct ct gt
agaaat gct t
gctttcctge
gtatgccctg
aaggattctc
cacttactcg
tttgcccatg
aaaaaagaag
gggt caagac
at gct gt ggt
accgaggggc
atttttgatc
accct gagtt
cgctgcgatg
gct cgcatca
t cagct ggcc
attaacttcc
cccactctcc
agcaaagttg
aaact cccag
gt agat ggat
aaaat acaga
ttaatttcaa
tttcatctca
cctgtgatcc
ctcattccct
accattgatg
agt cat agt a
t ct gaggat ¢
aaagcagcca

tcacccttcaz ctgcggca 60 2@acacagggg ct g¥éa ctgccggttt
tTF%é"é%qg? étﬁ PR gﬁgﬂ%f’b‘g%ﬁi 0A g‘?:”(?t%ty Cg&f cct gaggt gc
CGLAGLOGhI B G80GEd &ig Gllﬂ&‘ﬁa%CGIQCAQC%C@@C&E gacat ggcat
ct gctezaggac ggtcccaggs 240 gaagaagaga cacggat gt g ggcccaggac
g rt1é¢ g‘réleva-‘g@mtﬁ arp Bmﬂspga@g%t@trgi‘rgc@@cﬁsacgl ct gcact act
t aa 0...att gagc titt gaat acagat
cgtf ? %%ﬁggg‘{g?ﬁ OHlSaﬁgttaa%%?S %Slﬁ‘téa‘%%ctc tggggtatta
acet g\agtrga T8t VeaceC giu 480sergaganaantiegsacggaagat t caat ggt ac
ttcttttg 3#%1aa acaat 540345ga aaatttc ta?qf;@t&t gaq ggggaccact
té‘é%@@%tgi G&@(‘fﬁ tPod% B Al gty it accet g t gt cct gaca
AXGYCCAQYCA rdd ACABEALL: mLe@magga@k@&t gagGlkang cat caagaaa
agacesattcc tgtgatcaﬁtf» 720 tcccccci®a agaccatatc agcttctctg

t g4¢ &¥t cee Tt Gtadipfy T80 trclotdat CctigcHCaE cttaaccace
09aE 396 &322 AL 9RACARGEaG 8A0c1.AbR0ATARIC OreCLRCLR08E aggccygecgt g
cacgccagga at atd cagaa 900 aatoaat gaga act acatst ga agtgccattg
ctede dae day Iy aguart £y Qmﬂsgca@abﬁg'&‘tpt PIIEt%F%aTrgt?j’tr t gt ccat aat
{ Leagacast A809ACEAG, 4%@61 85.cAR00Rag CELCRLCRRC Ot tct cagaa
act ggggasei agacaccatg 0 aggcaaat c,g45aagt gtttga agatgagcca
agvgcesaet Lgd vilgancas: il Qeu Gltuct!etlg‘a%afslnt paatira®dg cacagcccat
tt act*e? gat ct tatt 1200 t 99 agcaggagcct tgaggageca
oGt CPE%% °C§I%?§ 19667 & VEﬁ Ie}ag%e aal J?%t%@t gt ggtt ccgg
t egatcgacae Gtzggegaal:et abr 3326x0 a@ﬂtragcastpgmyt a&ggaamc tacatattgc

catttccctt ggaégttgtt 1380 efa)aaaagltaca gctgt#Ptcaa ttcccccatg
t gearaadet & 51‘%?5’@55" Torafre Tat Yt afoydt tac tt gt ccaaat

aldhl, LGS ohe aGaaboLeaan 2R0ML. sR0aGt @Jncﬁbucéetrgﬂteaisﬁt gggct gt t at
attttaatsam tgtaataccc %60 gaaggt at gazsacttg{txgttt cctcattgcc
atlaatrgydan 't Semden g1 $H205 3 Pt ot “ar3tat

cGagdAt Ll HRGIOLARSHE 1680 GLAGIAHECL..CHECARRRAR
atshsacctaa tgatcasgtg 1740 gtctsst gaga aagaacczgg
gtvat ggt cta set ngcagrst ptn 2B00=1 gtogatoggeat Ileclﬂﬂégématrga
ggaagaaacc t 3 u tg . tcactdtiaa
g%acg EEGEN pga%? EP ?1’39528;, act ¢a. gl?t (tglut Eg@gcat Ic%a
t caagegaag vel algred gér_ ?980eu Bat g@t aagaarggA@cma‘aagg
a gt graaq&a aaagt gcca 2940

t gcagt gccc
agaggagct a
ggt tt ggt gg
cgaaagt at a
gaaagtt acc
cgaagt t gcc

Ile Asp GIy Lys Lys Pro Asp Asp Ile Thr Ile Asp Val
610 615 620
Thr Ile Asn Glu Ser Ile Ser His Ser Arg Thr Glu Asp Glu Thr Arg
625 630 635 640
Thr Gln Ile Leu Ser Ile Lys Lys Val Thr Ser Glu Asp Leu Lys Arg
645 650 655
Ser Tyr vVal Cys His Ala Arg Ser Ala Lys Gly Glu val Ala Lys Ala
660 665 670
Ala Lys Val Lys Gln Lys val Pro Ala Pro Arg Tyr Thr val Ser Gly
675 £80 685
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
690 , 695 700
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
705 710 715 720
Tle Ser Arg Thr Pro Glu Val Thr Cys val Val Val Asp Val Ser His
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gct ccaagat acacagtgtc cggagagtcc aaatacggtc cgccatgccc atcatgccca 2100

gcacctgagt tcctgggggg accatcagtc ttcctgttcc ccccaaaacc caaggacact 2160
ctcatgatct cccggacccc tgaggtcacg tgcgtggtgg tggacgtgag ccaggaagac 2220
cccgaggtcc agttcaactg gtacgtggat ggcgtggagg tgcataatgc caagacaaag 2280
ccgcgggagg agcagttcaa cagcacgtac cgtgtggtca gcgtcctcac cgtcctgcac 2340
caggact ggc tgaacggcaa ggagtacaag tgcaaggtct ccaacaaagg_cctcccgtcc 2400
tccat cgaga aaageal,che Gadabocaan. 9905a066%6, 9agaaceagastiongt acace 2460
ctgcccccat cccaggagga 7gat gactaag aaceaggica gcctgacegig cctggtcaaa 2520
ggcttctacc cciEgogacah 15gaetiigsage tagggagagcahatrgggﬁag@:cmggagaacaac 2580
t acaagacca ctcc:’g cté,g actcc g ?ctcctltcttéﬁﬁt cta_cagcaggcta 2640
accgt ggaca a ?ﬁi@cﬁgg @%E @géﬁ‘g@@s 8 fte it 4 ettt sd’a%tjcat gag 2700
gctctgcaca acgachacae 1@36agaagage: eteherel ghuLial ggohnarat g 2754 <210> 18
<211> 917 <2B2> PRT <213> Hetp sapi ens <490> 18 NEt Val 8drg Leu Tyr Val
Leu Val Met Gllx VgIThSeIleAI aLPhMThr é? < 1P5 %0 WFE {'m(])1 Ala Ala Hs Thr
Ay Ala Ala Ai'g Bertys® AEp ‘Phé Ary ’S/ﬁbﬁ%ﬁgb %55 yr Lys Arg Qu
Phe Arg Leu Gy rﬁzweamo Peo sValarflasp bﬁu:,eLBBhA@ysdfﬁsrAegu @ussro @ n Val Pro
Tyr Trp Leu Trp Ala Sé#%Val Ser Pro ARy 50 55 60 B3 Asn Leu Thr Trp H's
Lys Asn Asp S&F AF £YAMG" Tht “Warr prye @”S/Pr%geﬁéswa?bla BuEu du Thr Arg
Met Trp Ala G As o 2¥n AR bW 6Py heY Ak Yy BBy O6nO%nr PfrorAl @ Leu G n Gu
Asp Ser Ay Thr 8Byr Val Cys Thmsihr Arg Asn 2@0 105 110 Ala Ser Tyr Cys
Asp Lys Met SBE Lepehsuysgr [Pem Spy §ev/Ere P L€y QYIASeF Lyl Bevl Py ‘1a25 Thr Asp Al a
Phe Less Pro Pe Llg, Sep TI,;/G;F 6% G abd Gad SIE Ty che be13Q Jt5 140 Ser Thr
Ser Ay Val Leu Val Cys Asp Leu Ser géd u Phe r Arges 145 150 155 160
Asp Lys Thr Asp GJlaIAlhysu IHllfeA@ His e Gy sysAser Ser Sdreleu &y Leu 165 170 175
Asp Lys Asp Asn Gggu Ly8° Phe Leu Ser Arg Ay Thr%hr His Leu 180 185
190 Leu Val H'S p31§/al Ala Leu Qu Asp Ala Ay Tyr Tyr Arg Cys Val 195
200 205 Leu Thr Phe Ala Hs Qu Ay Gn A@n Tyr Asn Ile Thr Arg Ser Ile
210 215 220 GJu Leu Arg Ile Lys Lys Lys Lys Gu Qu Thr Ile Pro Vval Ile
Ile 225 230 zﬁ 740 Ser Pro Leu Lys Thr Ile Ser Ala Ser Leu Gy Ser Arg
Lou Thr Ile 252 255 Pro Cys Lys Val Phe Leu Ay Thr Ay Thr Pro Leu
Thr Thr Met Leuws> 860 26850270 Trp Trp Thr Ala Asn Asp Thr His Ile Qu Ser
Ala Tyr Pro GI4¥0 1y 35 275 280 285

atggtgecgct tgtacgtgtt ggtaatggga gtttcetgect teacectteca geoctgeggea 60

cacacagggy ctgccagaag ctgccggttt cgtgggaggc attacaageg ggagttcagg 120

ctggaaggygy agectgtage cctgaggtac ccccaggtge cctactggtt gtgggectet 180

gtcagcceoec gecatcaacct gacatggcat aaaaatgact ctgcoctaggac ggtcocecagga 240

gaagaagaga cacggatgtg ggcccaggac ggtgctctgt ggcttctgce ageccttgeag 300

gaggactctyg gcacctacgt ctgcactact agaaatgett cttactgtga caaaatgtec 360

attgagctca gagtttttga gaatacagat getttcctge cgttcatctce atacccgcaa 420

attktaaccet tgtecaacctc tggggtatta gtatgecctyg acctgagtga attcaccegt 480

gacaaaactyg acgtgaagat tcaatggtac aaggattcte ttettttgga taaagacaat 540

gagaaatttc taagtgtgag ggggaccact cacttacteg tacacgatgt ggccctggaa 600

gatgetgget  attaccgety tgtcctgaca tttgoccatg aaggecagcea atacaacatc 660

actaggagta ttgagctacyg catcaagaaa aaaaaagaag agaccatbbcc tgtgatcatt 720

tccceoectea agaccatate agettetetyg gggteaagac tgacaatccce atgtaaggtg 780

ttteotgggaa coggeacace cttaaccace atgctgtggt ggacggccaa tgacacccac 840

atagagagcyg cctaccoggg aggccgogtg accgagaogge cacgocagga atattcagaa 900

aataatgaga actacattga agtgccattg atttttgatce ctgtcacaag agaggatttyg 960

cacatggatbt ttaaatgtgt tgtccataat accctgagtt ttcagacact acgcaccaca 1020

gtcaaggaag cctectecac gttotecagaa cgctgcgatg actggggact agacaccatg 1080

aggcaaatcc aagtgtttga agatgageca getcgcatca agtgcccact ctttgaacac 1140

ttcttgaaat tcaactacag cacagcecat tcagcotggec ttactctgat ctggtattgg 1200

actaggcagg accgggacct tgaggageca attaacttee goctccccga gaacggeatt 1260

agtaaggaga aagatgtgcet gtggttecegyg cecactctee tcaatgacac tggcaactat 1320

acctgeatgt taaggaacac tacatattgc agcaaagttg catttccctt ggaagttgtbt 1380

caaaaagaca gctgtttcaa ttcccocatg aaactcccag tgocataaact gtatatagaa 1440

tatagcattc agaggatcac ttgtccaaat gtagatggat attttecttc cagtgtcaaa 1500

ccgactatca cttggtatat gggetgtitat aaaatacaga attttaataa tgtaataccc 1560

gaaggtatga acttgagttt ccteattgoc ttaatttcaa ataatggaaa ttacacatgt 1620
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Arg
Tyr
315
325
Cys
Au
Leu
Ile
Ile
Val
Thr
Pro
Lys
Arg
Lys
Phe
Al a
Pro
555
565
Ile
Au
Ile
Asp
Ser
Lys
Al a
Cys
Phe

Val Thr Qu Ay Pro Arg G n GQu Tyr Ser Au Asn Asn A u Asn 290 295 300
Ile u Val Pro Leu Ile Phe Asp Pro Val Thr Arg GQu Asp Leu 305 310
320 His Met Asp Phe Lys Cys Val Val His Asn Thr Leu Ser Phe @ n Thr
330 335 Leu Arg Thr Thr Val Lys Qu Ala Ser Ser Thr Phe Ser Qu Arg
340 345 350 Asp Asp Trp Gy Leu Asp Thr Met Arg A n Ile G n Val Phe
Asp 355 360 365 du Pro Ala Arg lle é t.%s Pr o Leu Phe g%u H s Phe

LyS Phe @"?g 32&@2?22@? EE}:’ o daibe At sl RLAILY, nelh Thr Leu

Trp Tyr %Vzaf:t E%@ I cdd Eé&mgmague&gzé&pgdge% ifou A u Pro

Asn Phe Arges thwtmtogoﬁ@&amwb&ﬁgg {Hcatthgiy @aragadalaec Seatodopsc G Lys Asp

Leu Trp PﬁéatA? IFCeCCThe: FRERaAsE éﬁ&eﬂ%éi? %Agg tgt%y’ Asn Tyr
t £y

Cys Met k ajg ASDachilag 11 aagtééﬁ EEAEH Ala Phe

Leu Qu thacdgyg&c Asjdacagtccd hatfsha 3660 Pro Met
Lou Pro \thCHFESItL‘yStdS%BGT atlclaeicGtISFCtg@G‘;FF 407@3@‘?59 4%9'3“:? ? e Ile Gn
Ile Thr ?%aﬁﬁtﬁﬁiwgiigﬁ&gﬁgﬁg gWéggP o agll@f)ag ég@ Ser Val
Pro Thr a@gl{gg ToPaghyeaaMi ¥<§ttit% Gn Asn
Asn Asn \abgaktdsrcRfgeadgbtha g)igﬂ%ﬁagASd&a@tbtsedfaa%gd_@u:CC&ﬂ:EC B2 525 lle
Leu Ile SeFatAswaA@ﬁcc@ CA@na PaaTvmgc scwa#gawacarﬁﬁt%ﬂ >32?50535 540

C

G u Asn G §A g =0 % THE EE g0 545 550
560 Val cdalagdoy c%eétcE’ége éeye@ggt 8o ; : astegagea ﬁa& addeea h® Ser Pro
570 575 aAsqtg@es:p ddagea¥ialy dfabgadyss Gtutd_tyst GuacRror Ghysc@loas G Leu Leu

580 585 BYFIFH CYITHIC A7aPaav5ec PIRESSEST PHESI%EEE REFR Asp 3&1 Arg Asn
Val 595 600 605 Trp Trp Thr Ile Asp Ay Lys Lys Pro Asp Asp Ile Thr
Asp Val 6:3201>6iﬁ 620 Thr Ile Asn Gu Ser Ile Ser Hs Ser Arg Thr Qu
A u Thr Aege> 825 630 635 640 Thr Gn Ile Leu Ser Ile Lys Lys Val Thr
G u Asp LRBELFE AP BE5 650 655 Ser Tyr Val Cys His Ala Arg Ser Al a
Ay Au \@hsAl@a Lys Ala 660 665 670 Ala Lys Val Lys A n Lys Val Pro
Pro Arg Mt vihmryaku Ser v&l yeu 67568016858 s& nlsSere tysielyr Ay Pro Pro
Pro Ser s Pro_Ala PPo d u Phe 69018695 700 Le GL% qh)/ Pro Ser Val
Leu Phe B 787 §1F e Bio Ty SAEE it o0 ProM i iner g ©

Arg His Tyr Lys Arg Glu Phe Arg Leu Glu Gly Glu Pro Val Ala Leu
35 40 45
Arg Cys Pro Gln val Pro Tvr Trp Leu Trp Ala Ser Val Ser Pro Arg
50 55 60
Ile Asn Leu Thr Trp His Lys Asn Asp Ser Ala Arg Thr Val Pro Gly
65 70 15 80
Glu Glu Glu Thr Arg Met Trp Ala Gln Asp Gly Ala Leu Trp Leu Leu
85 a0 95
Pro Ala Leu Gln Glu Asp Ser Gly Thr Tyr Val Cys Thr Thr Arg Asn
100 105 110
Ala Ser Tyr Cys Asp Lys Met Ser Ile Glu Leu Arg Val Phe Glu Asn
115 120 125
Thr Asp Ala Phe Leu Pro Phe Ile Ser Tyr Pro Glin Ile Leu Thr Leu
130 135 140
Ser Thr Ser Gly Val Leu Val Cys Pro Asp Leu Ser Glu Phe Thr Arg
145 150 15% 160
Asp Lys Thr Asp Val Lys Ile Gln Trp Tyr Lys Asp Ser Leu Leu Leu
165 170 175
Asp Lys Asp Asn Glu Lys Phe Leu Ser Val Arg Gly Thr Thr His Leu
180 185 190
Leu val His Asp Val Ala Leu Glu Asp Ala Gly Tyr Tyr Arg Cys Val
195 : 200 205
Leu Thr Phe Ala His Glu Gly Gln Gln Tyr Asn Ile Thr Arg Ser Ile
210 215 220
Glu Leu Arg Ile Lys Lys Lys Lys Glu Glu Thr Ile Pro Val Ile Ile
225 230 235 240
Ser Pro Leu Lys Thr Ile Ser Ala Ser Leu Gly Ser Arg Leu Thr Ile
. 245 250 255
Pro Cys Lys Val Phe Leu Gly Thr Gly Thr Pro Leu Thr Thr Met Leu
© 260 265 270
Trp Trp Thr Ala Asn Asp Thr His Ile Glu Ser Ala Tyr Pro Gly Gly
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Met

Adn
du
765
775
790
Pro
Asn
Asp
Tyr

Leu

Ile
Au
Val
36
780
795
805
Adn
Ile
Lys

Leu
Ser
750
760
770
785
Au
Lys
Ser
Asn
Phe

Ser Arg Thr Pro GQu
Asp Pro Qu Val Gn
H's Asn Ala Lys Thr
Thr Tyr Arg Val Val
Asn Ay Lys Gu Tyr

Val Thr Cys
Phe Asn Trp
Lys Pro Arg
Ser Val Leu

Val Val Val Asp Val 725 730 735
Tyr Val Asp Ay Val 740 745
Au Au dn Phe Asn Ser 755
Thr Val Leu Hs Gn Asp Trp Leu
Lys Cys Lys Val Ser Asn Lys Gy Leu Pro Ser
800 Ser Ile Qu Lys %?& Ile Ser Lys ga Lys Ay G@n Pro Arg
I u Gu Met Thr
E%g %25 &%%Gy PrOSéEg Leu %ME% Egu ag %121 gny Phe Tyr Pro
Atva 11835u 40 84l Beu Vad PRI Bspl P GMTISEMQAQW Geyie@ n Pro G u Asn
PRP Thr 850 8553860 ~Pro Pro VAI° Leu  Ser %gp Ay Ser The
Tyr S&F "AF gASﬁ’_ Sh° LB 5Ye T §?15H§8@sn i Le\?afe 1 is™er Arg Trp @ n
Au dy Asn Val AE’&'IQ'hS&'Er QY5 122 k1885 890s&9bnr Mad sé\{bbld-lhfg &lsu Ala Leu Hi s
Asn Hi's Tyr Thr G n Ly$0 Ser Leu Ser 3800 905 910 L&y Ser Leu Gy Lys 915
<210> 19 <21f592?5§n?9?&29‘BN%TE?¥§5AFbﬁB‘éﬁbFﬁh§ﬂ'QED@Q'Tﬁ at ggt gcgcet

tgtacgtgtt 9%1@%@:9&9@ 294 LALLPCCLs EP@E&PH&&@LQQQ Bl&%gg&ﬁLéophecacacagggg

ct gccagaag
agcct gt agc
gcat caacct
cacggatgtg
gcacct acgt
gagtttttga
t gt caacctc
acgt gaagat
t aagt gt gag
attaccgctg
ttgagct acg
agaccatatc
ccggcacacc
cctacccggg
actacattga
t t aaat gt gt
cctcctctac
aagtgtttga
t caact acag

ctgcoggttt cgtgggagges attacaagcg ggagttcagg 120
cetgdyytsge Ter @éagz ger et bt gt Fhngi;)’gg%?cF@t TP
0362499531 ,apa22t0RcL, 61.061,20080 DL CoeAG0R, 20
ggcccaggac gg getctgt ggcttchgec agccttgcaggﬁoo
Clegecaet acs Iagaaalge tlu o;irst asd gzugaenca:a:aaltegkmcx’%ﬁnr

t t 4gTt1tcet té¥atctc at 42
P3abranen N abh R B PR SIS

t @@atcggtsa;e LaaggabliLere tpfccm& tggeal anagacaat adpdihr
ggggaétact cacttact dgp tacacgat gt ?@bctg aa_600
t@%@@?@é‘é‘é SPY CGe dRRtY HepStTdye ks TR
Cal £ 3ag3aa 332839aa0: @&aﬁﬁﬂkérwaﬂ gi0at,call el
agcttctctg gggszaagac tgacaatoxc atgtaaggtg4%80
ctSender dek Lut gee ghydte Juyalmpybraket @%’cﬁ;@c&ﬁcbﬁmﬁle
aggeGae gLy 28k GOAYE0Ys. cacdht a00p. 2t LEARARAR00.,
agtgccatstg atttttgatc etgtcacaag agaggatttg 960
tgﬂec@&a@ﬂIa@@etgagmmlphcagaeacwma gTic sedaTHORG
gt ct5§%gaa cgater act ggagact accatg, E,]11013:;@
ag@ g’g % gj ca ag gcccacéﬁc %t aacac
cazeagzec@a{e skf 29€ gy aen Meaoslcipgaatsrccveggtaat g sk206

ct ggaagggg
gt cagccccc

gaagaagaga
gaggactctg
att gagct ca
attttaacct
gacaaaactg
gagaaatttc
gat gct ggct
, actaggagta
o tccceectca
tttctgggaa
at agagagcg
aat aat gaga
cacat ggat t
gt caaggaag
aggcaaat cc
ttcttgaaat
act aggcagg

accgggaact
aagat gt gct

ag gcca at téacttcc gcctccéty aaccgcatt 3P260 agt aaggaga
g%g e

TEGY VBpCat f¥t 680 PER Sl ATRtt e SRc Ly T 2s

¢ Cys Thr Val Tyr Phe Ser Phe val
595 600
Thr Lys

Ser Arg Asn Glu
605
Thr

Leu Met Asp

Ile Ile val
620

Glu

Ile Asp Gly Lys Pro Asp

615
Ser

Trop Asp Asp
610

Ile Asn Thr Thr
635

Ser

Ile His Ser Glu

&30
Ile

Thr Glu
625

Thr

Arg
640
Arg

Ser Aryg Asp

Ile val Thxr Glu Leau

650
Lys

Gln Ser
645

His

Leu Lys
655

Lys

Lys Lys Agp

Ala Ala
670

Val

Ala Ala Glu val

665
Ala

Ser Tyr Val Cys Ser Gly

660
Lys

Arg

Gln val Thr Ser

685
Ala

Pro Giy
680

Cys

Ala Lys Val
675

Lys

Lys Pro Arg Tyr

Pro Pro Glu Phe

700
Lys

Glu Pro Pro Ser

695
Phe

Ser Pro
690

Gly

Tyr Gly Cys
val
710

Thy

Phe Asp Thr

720
Asp Val
735

Gly Vval

Pro Pro
715

Cys

Leu Ser Leu Pro

705
Leu

Gly Pro Lys
Thr
730

Asn

Met Ile Ser Arg Pro Glu Vval val val val

725

Gin Pro Glu Val Gln Phe val

745
Pro

Ser Glu Asp
740

Asn Ala

Tyr Asp
750
Gin Phe

785

Trp

His Thr Glu Glu Asn Ser

755

Glu Val Lys Lys

760

Arg
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acct gcat gt

t aaggaacac tacatattgc agcaaagttg catttccctt ggaagttgtt

1380

caaaaagaca gctgtttcaa tttgcccatg aaactcccag tgcataaact gtatatagaa 1440
tatggcattc agaggatcac ttgtccaaat gtagatggat attttccttc cagtgtcaaa 1500
ccgactatca cttggtatat gggctgttat aaaatacaga attttaataa tgtaataccc 1560
gaaggtatga acttgagttt cctcattgcc ttaatttcaa ataatggaaa ttacacatgt. 1620
gttgttacat at £ca az%aavt ac tacg tttcat ctlca ccagcglact ct % act gt aaag 1680
gt agt aggct ct'ctadpdsa f‘gcag aﬁé,’g et JPigdtc et icadctRa " Fydt'cat gt g 1740
gt ct at gaga aagaaaeagy cagagoage tds e¥L il esChsiglacgat cduarddt §dragt ttt 1800
ctgatggatt ct’égcaatga ggtttg %Q gg accatt gat g°’gaaaaaaacc tg¥ttgacatc 1860
actattgatg tcgéﬁéé? 4 ey dandtare dt 6’5ﬁ§ g &ec datigaltig¥dacaaga 1920
actcagattt tgagcal GYA HAFEYELAGE, ket lﬁglﬁlélutﬁ@caﬂ%gﬁﬁga&t@lfngt ctgt 1980 37
cat gct agaa gt gccaaaggsegaagttgcc aaagmagcca aggt gaagmwa gaaagtgcca 2040
gct ccaagat adatéagt ?‘e T@ggagagt (cf X a‘aﬁaﬁhcglgit @Yrcg@caﬁtrgb,@cﬂac@at gccca 2100
geacct gagt 1 qet ag9dah accal cagte, EbeLollor. cecolifansc,caggoacact 2160
ctcatgatct cccggagccc tgagg cag% gcg ggt gg g@acgt gag ccaggaagac 2220
cccgaggt cc ag#::rt caacky Lgt asgggato gg,cgézggl&ggzet gaeahaatgcagangacaaag 2280
ccgcgggagg a ttcaaLca caé ac ¢ gtg tc&’qg agtcctcac cgt®ct gcac 2340
caggact ggc t ajgé‘ﬁ% Ejsg% ﬁﬁpf; ]é‘ggiycf‘s cChatBadygs ici¢ecgt cc 2400
t ccat cgaga aazaa:cma{ Gte Gcaaeege,sxaaes #g0eageaCenjagagecasarg0égt acacc 2460
ctgcccccat cccaggaggaBgat gaccaag aace®ggtca gcctgaceteg cct ggt caaa 2520
ggcttctacc céﬁbé@ﬁ ?% E¥Yt ggag t gggagagca at gggcagcc ggagaacaac 2580
t acaagacca cgcctcccCgt gctggactcc gacggctcct tcttcctcta cagcaggcta 2640
accgtggaca agagcaggtg gcaggagggg aatgtcttct catgctccgt gatgcatgag 2700
gctctgcaca a(fébpct?e?cac acagaagagc ctctccctgt ctctgggtaa atga 2754 <210> 20
<211> 917 <é% <213> Honp sapiens <400> 20 Met Val Arg Leu Tyr Val
Leu Val Met y3> $ggiea¢.,a Phe Thr Leu 1 5 10 15 Gn Pro Ala Ala H's Thr
Gy Ala Ala Arg Ser Cys Arg Phe Arg Gy 20 25 30 Arg His Tyr Lys Arg Gu
Phe Arg Leu GMP>G% du Pro VaI aLetlétc R Lo 83! n Val Pro
Tyr Trp Leu %ﬁﬁéﬁﬂ% g Eﬁ Aigggﬁ% 5§>€t§§ Qég eﬂ fagrhr Trp His
Lys Asn ASp Sejga gc\é&: g ljfbcqzcyﬁcagé c7&tz&g g@gblc w1168 u Thr Arg
Met Trp Al a Gkerg c@cytcﬁéuaztL@gatﬁsﬁtL@@ad_teaptS@ggcth@ gﬁcecaAbfaZMEU Adn du
Asp Ser Ay ?agg:“fgﬁg @ggg@g@%ﬁﬁ?c A?ggg%ggg 6t%g%° i‘%’f‘ﬁ; J Tyr Cys
ASp Lys et Selgabdi@a GabkokidaAlufe Vot PRt thcAiR coabds doddc 5a r Asp Ala
Phe Leu Pro Rhethicet Setcadyucc Rigogdthttal dtetdsethgTdiuctdLangalaﬁcaaﬁgiM@o Ser Thr
Ser Ay Val Ewa%ﬂtg eystgp?g(?;%aatlgé‘igiS@rggf(Ht‘ﬁFcPﬁé:qtl‘iﬁgaAF§29¥45t $850 155 160
Aop Lys Thr A LU LSO eI LB ol 165 170,175
Asp Lys Asp a ey §agl L&Hcasea[aa ﬁba AbghoGidhcddbecl Bytghlsed b 180 185
190 tcccccctca agaccatatc agcttctectg gggtcaagac tgacaatcce atgtaaggtg 780

tttetgggaa ceggeacace cttaaccace atgetgtggt ggacggcecaa tgacacccac 840

atagagageg cctacccggy aggecgcogtyg accgagggge cacgccagga atattcagaa %00

aataatgaga actacattga agtgccattg atttttgatc ctgtcacaag agaggatttg 960

cacatggatt ttaaatgtgt tgtccataat accctgagtt ttcagacact acgecaccaca 1020

gtcaaggaag cctectecac gttctocagaa cgectgcgatg actggggact agacaccatg 1080

aggcaaatcc aagtgtttga agatgagcca geotcgeatca agtgeecact ctttgaacac 1140

ttcttgaaat tcaactacag cacagcccat tcagoctggee ttactctgat ctggtattgg 1200

actaggcagg accgggaccht tgaggagceca attaacttce gectecccega gaaccgeatt 1260

agtaaggaga aagatgtget gtggttecgg cccactctee tcaatgacac tggcaactat 1320

acctgcatgt taaggaacac tacatattgc agcaaagtig catttcectt ggaagttgtt 1380

caaaaagaca gctgtttcaa tteccccatg aaactoccag tgcataaact gtatatagaa 1440

tatggcattc agaggatcac ttgtccaaat gtagatggat attttccttc cagtgtcaaa 1500

ccgactatca cttggtatat gggetgttat aasatacaga attttaataa tgtaatacce 1560

gaaggtatga acttgagttt ccteattgoce ttaatttcaa ataatggaaa ttacacatgt.le20

gttgttacat atccagaaaa tggacgtacg tttcatctca ccaggactct gactgtaaag 1680

gtagtaggcet ctccaaaaaa tgrcagtgccce cctgtgatcce attcacctaa tgatcatgtg 1740

gtctatgaga aagaaccagg agaggagcta ctcattecoet gtacggtcta ttttagtttt 1800

ctgatggatt ctecgeaatga ggtttggtgg accattgaty gaaaaaaacc tgatgacate 1860

actattgatyg tcaccattaa cgaaagtata agtcatagta gaacagaaga tgaaacaaga 1920

actcagattt tgagcatcaa gaaagttacc tctgaggatc tcaagogeag ctatgtcectgt 1980
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Leu
205
215
225
Thr
Thr
Tyr

Val

Val

Gn
Asp
Ile
Thr
Arg
Au
430
440
450

Tyr
Cys
Asn
Thr
Thr
Al a

Phe
Asp

Val

Leu Thr

220
230
Ile
Met
Pro
Asn
Thr
Hi s
Al a
Thr
Lys
Al a
Adn
Asn
Leu
445
455

Hi s

Asp Val Ala Leu Gu Asp Ala Ay Tyr Tyr Arg Cys Val 195 200
Phe Ala Hs Qu Ay @n d@n Tyr Asn Ile Thr Arg Ser Ile 210

GQu Leu Arg Ile Lys Lys Lys Lys Qu GQu Thr Ile Pro Val Ile lle

235
245
Leu
Ay
Asn
Arg
Asn
Ser
Met
Cys
Hi s
Asp Al
Arg
Leu

240 Ser Pro Leu Lys Thr Ile Ser Ala Ser Leu Ay Ser Arg Leu
250 255 Pro Cys Lys Val Phe Leu Gly Thr Ay Thr Pro Leu Thr

2§0ct265 270 T i Thr Al a E{Asna A Thg Hi Sl Il e Ser Al a
Qi i § %gg f00 TN g L Ty se
cHcoAg4yt 290 Mi’c a:lcaeBl%tE)c L‘,&l:bgidaet Qhﬁl Asp Pro

@tuatAst}FtL@uggaB% &k@g@é@ &Zﬁtggg&& Higgcdvoeg Asqggmec @ % Cys Val
TITPIABLEC SO PRI CTHI=" 37T 3 3% %5 zjgigg fo val Lys
SRS d A L G s Ay Leu
Alcgatchdyal da@c Qaa @c&\ﬁ:ﬁccBE@a&ﬁ:@caBG&gtﬁauc QB@ Ala Arg
Ptt@cqswtFdwea@awiwagg@;héea%?f%%ﬂscal?n@tg@?E)g 37®I38H2 Aég Tyr Ser
F3CQogoI%aTr FTHIC 18 Erd [EoTT: ;ﬁ E};g % 400 Thr
iécaa/is 2 ccz"té“i?tc?"tgﬁf‘rgﬁ % ?acg%stg get “Let Pro 405 410 415
|dcegtsed‘caL%éﬁgcﬁbitngﬁﬁgd&S@;g\/aﬂtgtceltIctTr:EFIgE’&wegngigPdimaﬂ' kroo 420 425
S b ASTS A TATE TR SAC ASTS AP RICTRTCE EYPEIVBEC LEBaAREBF3AS N TRT54Thr 435

Tyr Qys s¢r Lys Val Ala Phe Pro Leu Gn Val Val @n Lys Asp Ser

460

LYys Asn Ser Pro Met Lys Leu Pro Val His Lys Leu Tyr Ile

465 470 4¥5 480 Tyr Gy Ile Gn Arg Ile Thr Cys Pro Asn Val Asp Gy

Phe
Tyr
Leu
Cys
Arg
Val

Lys
Ser
Ay

Pro
Lys
Ser
Val

Thr
Pro
Au
Phe
Lys

485°450°498**"Ser Ser Val Lys Pro Thr Ile Thr Trp Tyr Met Ay
| d2165- 9P0 505 510 A n Asn Phe Asn Asn Val |le Pro Qu Gy Mt
RPhe helrg 520 tH2@ab25u vhl @etAbay ke&isdd e1aSete Asnuddsn Gy Asn Tyr
Val Thr Tyr 580 535 540 Pré°d u Asn Ay AFg Thr Phe Hs Lou
%88 Pfﬁr“‘i‘@%alf’?%ms&%‘y 550 égér%éﬁ c‘(faf*rg\/gﬂe “Eer Pro Lys Asn

Rrg H\.i@-l'l‘yzl." |18 b cBendhoy chy @b éh pASIASK Hus Val Val Tyr

Pro @ys@u GQu Leu Leu Ile 580 5854590 Pro Cys Thr Val Tyr

LPee QYRETASH: St FRe GYAST & Tapte § f"%‘ﬂ@e%@? APrp Trp Thr lle
Thr val Pro Gly

LYS 25 QSR ASP sl €y ThL, hle sAs B
65 70 80

Glu Glu Glu Thr Arg Met Trp Ala Gln Asp Gly Lew Trp Leu Leu
85 90 95
Pro Ala Leu Gln Glu Asp Ser Gly Thr Tyr val Cys Thr Thr Arg Asn
100 105 ’ 119
Ala Ser Tyr Cys Asp Lys Met Ser Ile Glu Leu Arg Val Phe Glu Asn
115 120 125
Thr Asp Ala Phe Leu Pro Phe Ile Ser Tyr Pro Gln Ile Leu Thr Leu
130 135 140
Ser Thr Ser Gly Val Leu Val Cys Pro Asp Leu Ser Glu Phe Thr Arg
145 150 155 160
Asp Lys Thr Asp Val Lys Ile Gin Trp Tyr Lys Asp Ser Leu Leu Leu
165 170 175
Asp Lys Asp Asn Glu Lys Phe Leu Ser Val Arg Gly Thr Thr His Leu
180 185 190
Leu Val His Asp Val Ala Leu Glu Asp Ala Gly Tyr Tyr Arg Cys Val
195 200 205
Leu Thr Phe Ala His Glu Gly Gln Gln Tyr Asn Ile Thr Arg Ser Ile
210 215 . 220
Glu Leu Arg Ile Lys Lys Lys Lys Glu Glu Thr Ile Pro Val Ile Ile
225 230 235 240
Ser Pro Leu Lys Thr Ile Ser Ala Ser Leu Gly Ser Arg Leu Thr Tle
245 250 255
Pro Cys Lys Val Phe Leu Gly Thr Gly Thr Pro Leu Thr Thr Met Leu
260 265 270
Trp Trp Thr Ala Asn Asp Thr His Ile Glu Ser Ala Tyr Pro Gly Gly
275 280 285
Arg Val Thr @lu Gly Pro Arg Gln Giu Tyr Ser Glu Asn Asn Glu Asn
290 295 300
Tyr Ile Glu Val Pro Leu Ile Phe Asp Pro Val Thr Arg Glu Asp Leu
305 310 315 320
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610
Arg
Lou
Val

Tyr
Cys
Pro
Au
Val

Lys
Val

du
Ile
Adn
Val

845
855
865
Cys

Ser

615

620 Thr Ile Asn GQu Ser Ile Ser Hs Ser Arg Thr Gu Asp d u, Thr

625 630 635 640 Thr @ n Ile Leu Ser Ile Lys Lys Val Thr Ser Qu Asp

Lys
Al a
Thr
Pro
Pro
Val
Adn
Thr
Ser
Tyr
du
Val
Ser
Val
860
870
Sex
Leu

Arg 645 650 655 Ser Tyr Val Cys His Ala Arg Ser Ala Lys Ay GQu
Lys Ala 660 665 670 Ala Lys Val Lys Gn Lys Val Pro Ala Pro Arg
Val Ser Ay 675 680 685 du Ser Lys Tyr Gy Pro Pro Cys Pro Pro
Al a Pr CeituA PhP 690 C695 700 Leu %x % Pro Ser Val Phe Leu Phe
Lys Pro Tys®Aspe it V708" 710 "r155y 20" “TedMet® Eie™Ser Arg Thr Pro
Thr Qéﬁ AVaIThVadhr\:aah AsR1Vaha €25 s4B30n:7 35 s&&lﬁfy & Asp Pro Gu

Phe Asn Trp Ty®oVal Asp Gy Ved 740 745 75850G u Val His Asn Al a
Lys P8 P)&P@ %YGEH“@’rTh’PI‘f@‘: AEH CBpfie ?5’5"%@67851 APhr Tyr Arg Val
Val Léau ptbrA gt ng%ygppo/ﬁgppigelmgé 275,788 Asn dy Lys
Lys Cys azys Val Ser Asnriys Gy Leu Pngn Ser 785 790 795 800 Ser
Lys 'Hfm Tvk BeSelhr [A)g HAJE éenr_y%a @ll}yL@ ﬁhrPPQINE T W:ﬁ; 39 805 810 815
Tyr m Le Pro Pro A n 820 825 830
Leu THE G G° VAL AE@%‘G‘GG?“EE ﬁ‘&rlepr 1§_“ € Ala 835 840
Gu Tap p@amr&me/&éﬂ i 1 ELps Ré;ovﬁ UetASHp ﬁusm%yprol_yr& Thr Thr 850
Pro Pro Val %% Asp_Ser As Ser Phe Phé&*%eu Tyr Ser Arg Leu

875 &89 “YHEL VAP RS pHLyE” §§§T‘R’r YTHE Ehitd 0 B8 val Phe Ser
885 890 @Q&EI\@L wetardivge Ghdl LA @1d-€41 HhiScASBydhs dar Thr A n Lys
Ser 9005905 910 Leu 8% Leu Ay Lys4&m5 <210> 21 <211> 2748

<212> DNA <2132 ) rfs™ Sgﬁf)lpé?lglet L1 31° ﬁf]ggf@éﬁ E=v @frg&teg?g‘t agt gagtctc
tacttttatg gaglcs}asa RAGLYALYGE: 80, steagaatbsl, 9G08L080! &.gggact agac

accat gaggc aaat ccaagt gttssgaagat 1

gagccagct c gcat camgtg cccactcttt

gaacact t ct tgsaa@temaama’eagea@ae 180 TrmErT et 6ot BaTbist Al t ct gat ct gg
tattggacta ggeagqgaceg Agn% %tge}ge %ﬁbel agcgaatta; ackltgacet ccccgagaac

cgcattagta aggagaaaga tgtgct

ttccggcccasst ctcct caa t gacact ggce

aact at acct goaegttaag Igaaeaests:ae.an 860 astt add geageavaagdit geatdr t ccct t ggaa

gttgttcaaa aa

tttcaattég®> 420 cccatgad¥c tccca tgca t aaact gt at

acagct z
at agaat at g gcggftG& d‘ﬁ'g oartacts gte 480t t¥a é@ggg?‘rérgl‘%"t ga %t Pf tccttccagt

gt caaaccga ctyai cactshg.segtead AL YPGC abA0a1 pro Pro val Ile His ser pro

. 565 570 575
Asn Asp His Val Val Tyr Glu Lys Glu Pro Gly Glu Glu Leu Leu Ile
534 585 590
Pro Cys Thr Vval Tyr Phe Ser Phe Leu Met Asp Ser Arg Asn Glu Val
595 600 605
Trp Trp Thr Ile Asp Gly Lys Lys Pro Asp Asp Ile Thr Ile Asp Val
610 615 620
Thr Ile Asn Glu Ser Ile Ser His Ser Arg Thr Glu Asp Glu Thr Arg
625 630 635 640
Thr Gln Ile Leu Ser Ile Lys Lys Val Thr Ser Glu Asp Leu Lys Arg
645 650 655
Ser Tyr Val Cys His Ala Arg Ser Ala Lys Gly Glu val Ala Lys Ala
660 665 670
Ala Lys Val Lys Gln Lys Val Pro Ala Pro Arg Tyr Thr Val Ser Gly
&75 680 685
Glu Ser Lys Tyxr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe
690 695 700
Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
705 710 715 720
Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val val vVal Asp Val
725 730 735
Ser Gln Glu Asp Pro Glu val Gln Phe Asn Trp Tyr Val Asp Gly Vval
740 745 150
Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser
755 160 765
Thr Tyr Arg Val Val Ser val Leu Thr val Leu His Gln Asp Trp Leu
770 775 7840
Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser asn Lys Gly Leu Pro Ser
785 790 795 800
Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
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t gtt at aaaa
attgccttaa
cgtacgtttc
gtgccccctg
gagct act ca
t ggt ggacca
agt at aagt ¢
gttacctctg
gttgccaaag

ggggct gcca

ggggagcctg
ccccgeat ca

gagacacgga
t ct ggcacct
ctcagagttt
accttgtcaa
act gacgt ga
tttctaagtg
ggctattacc
agt att gagc
ct caagaaca
ggaaccggca
agcgcct acc
gagcact aca
gattttaaat
gaagcct cct
gaact cct gg
atctcccgga
gt caagttca
gaggagcagt
t ggct gaat g
gagaaaacca
ccatcccggg a
t at cccagcg
accacgcctc
gacaagagca
cacaaccact
915 <212>
Ser Leu Tyr
Asp
Gu
Asn
Thr
Pro

Tyr Ser
Arg Gn

Asp Trp @ESP%

Pro Al a &@ckdg@a WEag¥ & a FfaBcggddrt 4L

G u Asn '&E&aggt%a g@éttgggg @

tacagaattt taataatgta
tttcaaataa tggaaattac
atct caccag gact ct gact
tgatccattc acctaat gat
ttccctgtac ggtctatttt agttttctga tggattctcg caatgaggtt
ttgatggaaa aaaacctgat gacatcacta ttgatgtcac cattaacgaa
at.agta03ac ,p0d8bat g9aa, agaagadl! 6., a0t hit gadicancaagaaa
aggat ct caasgegcagcet at gt cgmgt cat g ctagaagigc caaaggcgaa
cagr csa:ag}gt THAAYE agasEl gisgeiaget nrrca:ag&tramcnag‘tlg cacaca
gaagct tttcgtg %g%cattaca a gﬁ tt .cag ctggaa
tﬁﬁgg:? ég 8%6?%g?t%&' eCct At gt ot gggc” ctc gt cagc
aced gas @by rgcatPaaadis gackat gat heggacagt wc;\r@ggggaagaa
t géyggccca ggacg@ryct ctgtggctt@rst gccagectt ge#ggaggac
adyt depéar nggga@%afp gt Bt ;%'c%sng‘?ada%*ﬁa%?ét ogt¥eatt gag
1 L9AGRALAC (AQAT DELT L &IOGGOHLCAL,L @1%C%GE&CL£C@QM ttta
cctctggggt sad t agt at gc cctgacct ga gt gaatt@ac ccgt gacaaa
aget SeaatyCht dgmaggat tctcttcttt tggataaaga caat gagaaa
t gaggggdat cactcactta ctcgtacacg atgtggccct ggaagat got
gctgtgtcct gacatttgcc catgaaggcc agcaat acaa catcact agg
t aeyeaticaa gaaaaaaaaa gaagagacca ttcctgtgat catttccccc
t at¥agtfc tctggggtca agactgacaa tcccatgtaa ggtgtttctg

cé§§§ ﬁg%agﬂggatgctg t ggt ggacgg ccaat gacac ccacat agag
cgggaggccg cgt gaccgag gggccacgcc aggaatattc agaaaat aat

at acccgaag
acatgtgttg
gt aaaggt ag
cat gt ggt ct

gt at gaact t
ttacatatcc
t aggct ct cc
at gagaaaga

gagtttcctc
agaaaat gga
aaaaaat gca
accaggagag

tigdagbgce attgattiil gatcelgtca cadg %g a tttgcacatg
g G Bt Ce Aot WA Gt cetfIattt Petaga cfel Hchratic Bt at ?%oag
ceatglitet Coludand cain et Cacaraloc ObheAGCLE Brae

gggcgzaet(bgt; etagt-edat mt@ttﬁgecmaccggaa:aamemagg aocacesd eeot g

c@eswmgtacef&emc c;g@g %@ & g%% w?gﬁ?%g%g

a@ﬁﬁﬁgﬁgchgggggg‘g bahe agegi€Leqt &ﬁﬁ&gﬁﬁﬁbmﬁ&ﬁﬁﬁﬁ@@ﬁc

gcemgongh atgmagtty ctaag:cgig@thccaae@aaagewttm etaawg@:c gt C
téﬁt%%%i?i‘%éﬁéi@a’ﬂliﬁéCﬁagg?igct 8 tﬁ‘ gaaaat 9%“6
gaattGac caatageat o Sotgofis
age&d&g@@gttgg@agitg%agmgeaa&ggg&ameggaga&&@@%@caag
C oeagedtgy & tedcte e cOTTat BE tase L Tte esat mgattagwaaa%wearcég

9@@@&8&3@&@@@?@@ agagé Rt (s Mot (§5c T W g

&Lgﬁgg@g& @ﬁhs&
PBEI'tg'éaa’b3Q> c&l@cniﬁammae«ngaaééldl@écaa&cwagﬂabad_e@tgtﬂacaﬂl

§ECF$Q§9L§§Ht°gH995 ?P@°?E5a0a6§Q?g$§§Pt5A§

ﬁﬁé@ﬁ%@@i Zirigggf?ciaiﬁi° addabealdl 1

fhtrggyﬂdcat Hpstcs@qacmaataqmt%tmtac@
ASPRIpRiRe Q98" tgcs*stcmgwt’sv@

cctgacctga

ég tetettetkt
cactcactta cktegtacacyg.
gacatttgoe catgaaggec

ggaaatt
%3 igtgéca a
caatgagaaa
ggaagatgcet
catcactagg

tgaa tcac
tggataaaga
atgtggcect
agcaatacaa

1560
1620
1680

tctctaagtg
ggctattacc

tgagggggac
gectgtgtect

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700

agtattgage
ctcaagacca
ggaaccggcea
agcgcectace
gagaactaca
gattttaaat
gaagccteet
gaactectgg
atectccoegga
gtcaagttca

tacgcatcaa
tatcagcttc
cacccttaac
cgggaggcceg
ttgaagtacc
gtgttgtcca
ccacgttcte
ggggaccgtc
cccetgaggt
actggtacgt

gaaaaaaaaa
tetggyggtea
caccatgetyg
cgtgaccgay
attgattttt
taataccetg
cggagacaaa
agtcttecte
cacatgcgtyg
ggacggcgtyg

gaagagacca
agactgacaa
tggtggacgy
gggccacgec
gatcctgtca
agttttcaga
actcacacat
ttecccecaa
gtggtggacy
gaggtgcata

40

trectgtgat
tcccatgtaa
ccaatgacac
aggaatatte
caagagagga
cactacgcac
geccaccgty
aacccaagga
tgagccacga
atgccaagac

cattoeccce
ggtgrttety
ccacatagag
agaaaataat
tttgcacatg
cacagtcaag
cccagcacct
caccecteatg
agaccctgag
aaagcecegeygy

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280

40

casel 18 22 <211>

oCys Val

gNQ&*S% 0qu Arg Cys
e du Asp
ﬁ_[cG:tUg gsaglaktelmu Lys Phe

?mglz%aélmstqsett}%q &3%prp Tyr Trp
1Bile Arg Leu

Val



85 90 95 Asp Val Leu Trp Phe Arg Pro Thr Lev Leu Asn Asp Thr Ay Asn Tyr
100 105 110 Thr Cys Met Leu Arg Asn Thr Thr Tyr Cys Ser Lys Val Ala Phe Pro
115 120 125 Lou Gu Val Val Gn Lys Asp Ser Cys Phe Asn Ser Pro Met Lys
Lau 130 135 140 Pro Val His Lys Leu Tyr Ile u Tyr Ay Ile @n Arg Ile
Thr Cys 145 150 155 160 Pro Asn VaI Asp Ay Tyr Phe Pro Ser Ser Val Lys
Pro Thr Ile Thr 165170175 Trp rIVEtGIyQ/sTrLsIIeGnAsnPhe
Asn Asn VaI Iglaég"‘\gF g;%@i %%6"%9{? te ASHC "é Sggcc §§1I le Ala

t
Leu Ile 5‘2@5 J¥cca Qodoca5e °°a""§3/€2§§55t° YSaMatoValzadr Tyr Pro
G u Asn GI y Arcgtc'EbgggPheaddltsac 24bQaattiy FRQgcckeU cdybctAbg cThiugdtew 2¥hr Val Lys
Val val dy S@FC@P@ngﬂstWSWtAF%mZQ@ Q%a@%c 2aFIgagat CP?CGa@P@ 4 lle Hs

Ser Pro Asn C\/&Ptg&?zﬁ?g&lgfcﬁzﬁg Sec tg@ y Gu Qu
Leu Leu Ile ﬁi‘@ Cseiedarar yggi’agimé’écs@%é Soo 2 ﬁsgs gg‘égﬁgéeg Asp Ser
Arg Asn Qu Val Trp Trp Thr Ile Asp Gy Lys Lys 275 280 285 Pro Asp Asp
Ile Thr Ile AZpPVad Thr Ile Asn Qu Ser Ile Ser His 290 295 300 Ser Arg
Thr Gu Asp G2u,ThI> Arg Thr Gn Ile Leu Ser Ile Lys Lys 305 310 315 320
Val Thr Ser Gauwz-Asqolydidays Arg Ser Tyr Val Cys His Ala Arg Ser 325 330 335
Ala Lys Ay Ju Val Ala Lys Ala Ala Lys VaI Lys A n Lys Val Pro 340 345

350 Ala Pro r Val H's a Ar e s Arg Phe 355
360 365 41 Aﬁ%g ﬁ’ﬁ“ gl g fyF Tys g g‘“‘y Tﬁﬁkhe g E§ Ekﬁq Ay Gu Pro Val
370 375 380 Aha deELkslé\I’Aga Gys ¢k mrﬁcms \n{ad af¥ orplypry il,'é‘paipemrTma AI a Ser Val Ser
385 390 395 400 Pro Afg Ile Asn Leu2Thr Trp His Ly3%Asn Asp Ser. Ala Arg
Thr Val 405 418 HIEL® SR Vel yReE: 66U BT AR INLETRR B G n Asp Gy
Ala Leu Trp 42Gnd2ou 430 rh8U.ed @Ys BRO 2A @yl B4k aunaﬁ HidASH Ser Ay Thr Tyr
Val Cys Thr Thr 50435 440 445 Asg Asn Al a Sersdyr Cys Asp Lys Net Ser Ile
Gu Leu Arg Var Ph&hase: 455 TaB0ve G TES AXITRI® ASH A ASTPR& g’e*u Pro Phe Ile

Ser Tyr Pro Gp b G 8 465470, 475 48R 1 11U SEFe Iy 1ier Ay Val Leu
Val Cys Pro Asp L Ser @u Phe 485 4905495 Thr Arg Asp Lys Thr Asp Val
Lys Ile @ n Psp vafyrnet%g AR5 ASRIPre 8L LBO0508! BHOTHT Sly Aon Tyr
Thr Cys Met Leu Arg Asn Thr Thr Tyr Cys Ser Lys Val Ala Phe Pro
115 120 125
Leu Glu Val val Gln Lys Asp Ser Cys Phe Asn Ser Pro Met Lys Leu
130 135 14¢
Pro Val His Lys Leu Tyr Ile Glu Tyr Gly TIle Gln Arg Ile Thr Cys
145 © 150 155 160
Pro Asn Val Asp Gly Tyr Phe Pro Ser Ser Val Lys Pro Thr Ile Thr
165 170 175
Trp Tyr Met Gly Cys Tyr Lys Ile Gln Asn Phe Asn Asn Val Ile Pro
180 185 190
@lu Gly Met Asn Leu Ser Phe Leu Ile Ala Leu Ile Ser Asn Asn Gly
195 200 s 205
Asn Tyr Thr Cys Val Val Thr Tyr Pro Glu Asn Gly Arg Thr Phe His
210 215 220
Leu Thr Arg Thr Leu Thr Val Lys Val Val Gly Ser Pro Lys Asn Ala
225 230 235 240
val Pro Pro Val Ile His Ser Pro Asn Asp His Vval Val Tyr Glu Lys
: 245 : 250 255
Glu Pro Gly Glu Glu Leu Leu Ile Pro Cys Thr Val Tyr FPhe Ser Phe
260 265 270
Leuw Met Asp Ser Arg Asn Glu Val Trp Trp Thr Ile aAsp Gly Lys Lys
275 280 285 )
Pro Asp Asp Ile Thr Ile Asp Val Thr Ile Asn Glu Ser Ile Ser His
290 295 300
Ser Aryg Thr Giu Asp Glu Thr Arg Thr Gln Ile Leu Ser Ile Lys Lys
305 310 315 320
Val Thr Ser Glu Asp Leu Lys Arg Ser Tyr Val Cys His Ala Arg Ser
325 330 335
Ala Lys Gly Glu Val Ala Lys Ala Ala Lys Val Lys Gln Lys Val Pro
340 ' 345 350
Ala Pro Arg Tyr Thr Val His Thr Gly Ala Ala Arg Ser Cys Arg Phe
355 360 365
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Leu Leu Asp Lys Asp Asn Gu Lys Phe Leu Ser Val Arg Gy Thr Thr 515 520
525 His Leu Leu Val His Asp Val Ala Leu Qu Asp Ala Ay Tyr Tyr Arg 530
535 540 Cys Val Leu Thr Phe Ala Hs Qu Ay G@n Gn Tyr Asn Ile Thr Arg
545 550 555 560 Ser Ile Qu Leu Arg Ile Lys Lys Lys Lys Qu GQu Thr Ile
Pro Val 565 570 575 1le Ile Ser Pro Leu Lys Thr IIe Ser Ala Ser Leu Gy
Ser Arg Leu 5801585 590 Thr Ile P}%/_ };e Val Gl LPeu Ay Thr Ay Thr
Pro Leu Thr ThAf 5,595° 600 7605"° @/%G}_u P 1Pp5thf YAT’ Y KSn"Asp Thr His Ile
Au Ser Ala hys LE{E AarH R 61Hchi20a1 Gy rid YAt M@I alhh$erGdl &dry Pro Arg G n
Gu Tyr Ser @GBa Asn Asn 62839630 635 640 &S5u Asn T r |1 et0® u Val Pro Leu
|l e Phe Asp PED 2alLlThen AE;UT]G G645 BE0AEEEP MpHLetioHS Wt Asp Phe Lys

Cys Val Val Hi§ oAshiTliy belioSeh Phe: 5601665 606G NaTil &gu Arg Thr Thr
Val Lys Qu Ala Ser Seto Thr Phe Ser @sy 675 680 68&o Asp Lys Thr His Thr

Cys Pro Pro @ys LP¢ @rqAIAaa Pewp cT @iy etr Beucsd §hreD0 ‘Q;%SCY?OD‘I Wry Pro Ser Val

Phe Leu Phe Pro . Pr e 05, 7 5 720 Ile Ser
Arg Thr Pro éru4@ QI' %} agsﬁy&rﬁs He 1;”Ser;gl 7J 730 735 Gu
Asp Pro A u Yak Ab_xyS‘hIPhaa Asn pHy peuTyfo bfael xuésperebwr Mal cigl UeMau 740 745 750
His Asn Al a Ifg/& Thr L Pro‘l% r Asn_Ser 'I"H’P Tyr 755 760
765 Arg Val “Val*%8F* W o ﬁlyrﬁ?l %‘d ﬁr‘;grf? P RsF1E8 T8u Asn Gy 770
775 780 Lys & Urd WEp LysS T@/ss;l_ysl Vad rRe61AG bySiAl &spleit o Ala Pro Ile

785 790 795 800 Gu BYs Thr Ile Serstsys Ala Lys A%0dn Pro Arg Qu Pro
A n val - 80%°Bie- EELYSTWP ¥ Ct% SPF”&F ProBeYat p™& W*Leu Thr Lys Asn

A n Val Ser H§2Qe§ 830wl et T b1 836514 VAl AuSca MJrPﬂ& akyr Pro Ser Asp
Ile Ala Val A us3835 840 845 4235Trp Qu Ser Asm Ay G n Pro A u Asn Asn Tyr

Lys Thr Thr Pw%)VFﬁr deu B0 PRLBLBBYT Wil Shedd Berasaspe@hy Ber Phe Phe Leu

Tyr Ser Lys 8V Thr,, Val 91‘865 B70 875,880, . Bp.lVs.Sen ALdolrp Gn An Gy
Asn Val Phe acl P @3 ‘ng‘gs’g 59 l|s Au 7aLeu H's Asn H s
Tyr Thr @ n I;ys IBeISe:Letp Sar LiseghrSere sé&O@laQE)ﬁ QabOGlyP:fe@ Qgyreys 915 <210> 23
580 585
Thr Ile Pro Cys Lys Val Phe Leu Gly Thr Gly Thr Pro Leu Thr Thr
595 600 605

Met Leu Trp Trp Thr Ala Asn Asp Thr His Ile Glu Ser Ala Tyr Pro
610 615 620
Gly Gly Arg val Thr Glu Gly Pro Arg Gln Glu Tyr Ser Glu Asn Asn
625 ) 630 635 640
Giu Asn Tyr Ile GlIu Val Pro Leu Ile Phe Asp Pro Val Thr Arg Glu
645 650 655
Asp Leu His Met Asp Phe Lys Cys Val Val His Asn Thr Leu Ser Phe
660 665 670
GIn Thr Leu Arg Thr Thr Val Lys Glu Ala Ser Ser Thr Phe Ser Gly
675 680 685
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
690 695 700
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
705 710 715 720
Ile Ser Arg Thr Pro Glu Val Thr Cys val Val Val Asp Val Ser His
725 730 735
Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
740 745 150
His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
755 760 765
Arg Val Val Ser Vval Leu Thx Val Leu His Gln Asp Tyrp Leu asn Gly
770 775 780
Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
785 790 795 800
Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Glm Val
- 805 810 815
Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln vVal Ser
820 825 830
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
835 840 845
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<211> 2754
agt gagtctc
gggact agac
cccactcttt
t ct gat ct gg
ccccgagaac
t gacact ggc
tcccttggaa g
t aaact gt at
tccttccagt
t aat aat gt a
t ggaaat t ac
gact ct gact
acct aat gat
ggtctatttt
aaaacct gat
agaagat gaa
gcgcagct at
gaagcagaaa
gtttcgtggg
gt gcccccag
gcat aaaaat
ggacggt gct
t act agaaat
agatgctttc
att agt at gc
gt acaaggat
cactcactta
gacatttgcc c
gaaaaaaaaa
tctggggtca a
caccatgctg
cgt gaccgag
attgattttt
taataccctg a
cggagagt cc
accat cagtc
t gaggt cacg
gt acgt ggat
cagcacgt ac
ggagt acaag
caaagccaaa
gat gaccaag
cgccgt ggag
gct ggact cc

gcaggagggg
acagaagagc

<212> DNA <213> Hono sapiens <400> 23 atggtgcttc tgtggtagtagt
tacttttatg gaatcctgca aagtgatgcc 60 tcagaacgct gcgatgactg
accat gaggc aaat ccaagt gtttgaagat 120 gagccagctc gcatcaagtg
gaacacttct tgaaattcaa ctacagcaca 180 gcccattcag ctggccttac
tatt ggacta ggcaggaccg ggaccttgag 240 gagccaatta acttccgcct

cgeat tRgta Aggagaaada ot @lLoGhHgadry30Qs thi @Eggeedas, ct ct cct caa

aactaﬁ%bct
P%hﬁ?

at agﬁaJsaga &@a%c‘ﬁgaangﬁy%gt‘ﬁagtph 8Q, SCaaatgl
gt caaaccga ct atssacttg gt at at gggc 540

fgtt atsagaa

ggatgttaa@Sgaacactaca 3660 tattgcagca aagttgcatt
FritecRattecygror wecar gaade! t cccagt geca

.atggatattt
tacagaattt

at Biecelyadig dﬁgd&eﬂﬁsghgfvwc@FdNGG@rIatﬁgee@téartttcaaataa
aca gLgt L acat at cc agaadatgga 660 cgt’atgtttc atctcaccag
gt aaaggt &g taggctctcc aaaaaatgca 720 gtgccccctg tgatccattc
catgtggtct atgagaaaga accaggagag 780 gagctactca ttccctgtac

agtggt% ga tggattctcg caatgaggtt 840 tggtggacca ttgatggaaa
gagﬁgggég@.ttgatgttac cattaacgaa 900 agtataagtc atagtagaac
acaagaagic agattttgag catcaagaaa 960 gttacctctg aggatctcaa

gt 318t ¢etgsatiegaagt gc caaaggcgaa 1020 gttgccaaag cagccaaggt
gt gggagct ¢ caagatacac agtgcacaca 1080 ggggctgcca gaagctgcecg
ag&%aé&a&at@ggt@g&aggégag@ggQggﬂ@@at}g&cc&gg%gﬁg&ctg%gccct gag
gt geselcaat sggtdagtHggacelsed gteaghod 200 -cL6€Ggcakheacanet gacat g

a%e*taggcagﬁg%gﬁéc e%:i: Ggg@ g&ﬁ@ aEgertcl 26t yagat g@%g@at igPbgggacca

K F 0 A ggeﬁ(ggt ctgcac

deast ctg:tgﬁe@eaa@afca&tggaa tgee&ciééﬁgia@e agtiLatigagaat ac
ct vgccgiabqaaaetgctqcattacmt@@aaatttgtttcaaaza%acamettttg:taeata:c cebct ggggt

R R e e

ctaggmeﬁgtﬁtgtag@ceﬁhagga@gadtgedu 26rac Qa6 tagid-aea G20t gt CcCt

ﬁg@ﬁﬁﬁ %Eﬁﬁg@acg&g% acdea a% Ggﬁct TGt aitaeagagas:aq%gcat caa
ga "y T 97 ﬁ@aﬁgééﬁgﬁéﬁﬁgt cagcttc
gaetHacaa Eﬁtgg%a;agg%;&ggg Ged 8011, caAatedala, cagcct t aac

tggtggamggmmcaatga@ﬁ@gﬁﬁaca&agagtaaﬁﬂmta@@geaha@@acgggaggccg
gggq_g ??"Cia g& aﬁtaaﬁftgéa%gataa‘éﬂta‘a{ﬂtagmaasga &aﬁga@aatlﬁg‘ha gt gcc
955 G AR S B a0 gl ot cea

doGGac Akt a0 RGcedbAgtde e&dyc CBaegt tctc
aaa@awgg@cm@gnmaﬂgmgma%m@atgneuatQb@ﬁgmgca@g@gagmaUQ@Qgggggg

Ee T fe Sonata s o e dgoaccce
R R et e

ggegtggaggcdagrataal gegieas]ataaags? 48R ac e cgggaaga ageagt t caa
c%%gg E%‘aa ety e%thmtaa@a garweges tigéhcggcaa
t

it etmeaay
e g%%@:@amzz«i ac@‘e:gg 2 P e dagbcat ci

g%eﬂﬁﬁ‘r&‘déctag&gt@élﬁc@ééaaag [gcetteate GeeRYgagga

aa;@efaaggctc@atagc@t:QaCWQgg@cQag @a@;aaaaa’z S&atatda ggaitteitaasoccagcgacat

a%a%?eggzswtgatca% aa%%xé@ag clgéfbt ccegt

O o o oty L oot

aajagttt(ﬁﬁizﬁt gt@&tgﬁ@daCf.‘z@Eac@aﬁgg acddbd GhgGacdg adgmct acac
ct%e@eectcgtcce@q;tcg:ggctgaagaapgaae@rm@rt«zq_c@catgzm «Rdatpcc@d 210212> PRT
gcacctgagt tectggggogg accatcagtc ttcctgttce ccccaaaace caaggacact 2160
ctcatgatct ceocggaccece tgaggtcacg tgegtggtgyg tggacgtgag ccaggaagac
cccgaggtec agttcaactyg gtacgtggat ggocgtggagg tgcataatge caagacaaag
ccgcgggagyg agecagticaa cagcacgtac cgbgtggteca gegtectcac cgtectgeac

2220
2280
2340

caggactgge tgaacggcaa
tecatcgaga aaaccatcte
ctgcceecat cccaggagga

2400
2460
2520

ggagtacaag
caaagccaaa
gatgaccaag

tgcaaggtet
gggcagecee
aaccaggtca

ccaacaaagg cctcoegted
gagagccaca ggtgtacace
gcetgacctg cctggtcaaa
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<213> Hono sapiens <400> 24 Met Val Leu Lou Trp Cys Val Val Ser Leu Tyr

Phe
Ay
Arg
Thr
Asp
Arg
Asn
Cys
Cys
du
Tyr
Cys
As

Thr
Thr
240
250
260
275
H s
Lys
H s
Lys
Al a
Arg
Tyr
Thr

Tyr Ay Ile Leu 1 5 10 15 Gn Ser Asp Ala Ser Au Arg Cys Asp Asp Trp
Leu Asp Thr Met 20 25 30 Arg @n lle dn Val Phe Gu Asp Au Pro Ala
Ile Lys Cys Pro 35 40 45 Leu Phe GQu Hi s Phe Leu Lys Phe Asn Tyr Ser
Ala Hs Ser Ala 50 55 60 Gy Leu Thr Leu Ile Trp Tyr Trp Thr Arg Gn
Arg Asp Leu du 65 70 75 80 Glu Pro IIe Asn Phe Ar%Leu Pro A u Asn

aozmr Leu Leu

Ile Ser =g e

Asp Thr %:ga gca 8 gg gﬁhétc cst Mbctle@d»t ﬂtgc &y e Thr Tyr
Ser Lys VYatctfdaaa BaencPa@c atddmasdh2O-tiftfpctdteckcGagradabraval G m7skys Asp Ser
Phe Asn Ser Pro Met Lys Leu 130 135 140, Pro Val H's Lys Leu Tyr lIle
Tyr Ay EE.d% Arg Iie Thr Cys 145 150 155 160 Pro Asn Val Asp Gy
Phe Pro Serz-Sgr Val Lys Pro Thr Ile Thr 165 170 175 Trp Tyr Met Qy
Tyr Lys kkB>Gomo AspmieRhe Asn Asn Val Ile Pro 180 185 190 Qu dy Met

n Leu Ser }ngo euIIe Ala Leu Ile Ser Asn Asn Ay 195 200 205 Asn Tyr

Cys Val £eJ¥£u Rrpc{d UalA&ﬂ QY 8 THle Rhtaibli S.210 215 220 Leu
Arg Thr Leu Thr Val Lys Val Val G yiSer Pro Lys Asis Ala 225 230 235

Val Pr OGPF éelvaisp Mf:e S¢d §LuSErs RrsoRIRsSEFPAER HvsheValsp\Bar MFyr G u Lys 245

255 Pr Ley, Leuidl e Pra Thi . Val JTyr Phe Ser Phe
265 270 "eE 8 Asp §ery’h ot Ass G u vk ’{”aT’% % p T‘&Sllé Asp Ay Lys Lys

280 285 k¥ @heAspa Asqomhel eeuTms PﬂeEAs@lS'p/rV&’lr THiralkl s Amm xBhu Ser |l e Ser
290 295 3005°Ser r p Qu Thr Wr Thr @n |le Leu Ser lle
Lys 305:310°31% é‘?gﬂe\/ p?ﬁrT@e?hrd“i?% Arngifg Bdz8er Tyr Val Oys
Ala Arg 891 P22 D1:336h 83DardAbé@ bASciGl ¥en@rg Mal sl Bslais 1Aka Ala Lys Val
G n Lys Val Pro 34083845 350 Ala Pr&w Arg Tyr Thr V&l His Thr Ay Al a
Arg Ser E§3VAr §PhE P55 BT BB5IAY WY RIGTHE AYr™Eys Arg A u Phe

LeUu G U GLyc{@ UelPEl Ya) 2370375 RB0cysAd LalArdaGhs #50 G n Val Pro
Trp Leu Trp Al aisSer Val Ser "885 390 395 40012544 Pro Arg Ile Asn Leu
Trp H s E§s ‘;*%085 HalASp Ser Ly ?:ISJA?QJ TQitgr Phgadsn f:g Pro Met Lys Leu
Pro Val His Lys Leu Tyr Ile Glu Tyr Gly Ile Gln Arg Ile Thr Cys
145 150 155 160
Pro Asn Val Asp Gly Tyr Phe Pro Ser Ser Val Lys Pro Thr Ile Thr
165 170 175
Trp Tyr Met Gly Cys Tyr Lys Ile Gln Asn Phe Asn Asn Val Ile Pro
180 : 185 190
Glu Gly Met Asn Leu Ser Phe Leu Ile Ala Leu Ile Ser Asn Asn Gly
185 200 205
Asn Tyr Thr Cys Val val Thr Tyr Pro Glu Asn Gly Arg Thr Phe His
210 215 220
Leu Thr Arg Thr Leu Thr Val Lys Val Val Gly Ser Pro Lys Asn Ala
225 230 235 " 240
Val Pro Pro val Ile His Ser Pro Asn Asp His Val val Tyr Glu Lys
© 245 250 255
Glu Pro Gly Glu Glu Leu Leu Ile Pro Cys Thx Val Tyr Phe Ser Phe
260 265 270
Leu Met Asp Ser Arg Asn Glu Val Trp Trp Thr Ile Asp Gly Lys Lys
275 280 28%
Pro Asp Asp Ile Thr Ile Asp Val Thr Ile Asn Glu Ser Ile Ser His
290 295 300
Ser Arg Thr Glu Asp Glu Thr Arg Thr Gln Ile Leu Ser Ile Lys Lys
305 310 315 320
val Thr Ser Glu Asp Leu Lys Arg Ser Tyr Val Cys Hig Ala Arg Ser
325 330 335
Ala Lys Gly Glu Val Ala Lys Ala Ala Lys Val Lys Gln Lys Val Pro
340 345 350
Ala Pro Arg Tyy Thr Val His Thr Gly Ala aAla Arg Ser Cys Arg Phe
355 360 365
Arg Gly Arg His Tyr Lys Arg Glu Phe Arg Leu Glu Gly Glu.Pro Val
370 375 380
Ala Leu Arg Cys Pro Gln val Pro Tyr Trp Leu Trp Ala Ser Val Ser
385 390 395 400

44



405 410 415 Pro Ay u Qu Qu Thr Arg Met Trp Ala @ n Asp Gy Ala Leu Trp
420 425 430 Leu Leu Pro Ala Leu A n Gu Asp Ser Ay Thr Tyr Val Cys Thr
Thr 435 440 445 Arg Asn Ala Ser Tyr Cys Asp Lys Met Ser Ile GQu Leu Arg
Val Phe 450 455 460 G u Asn Thr Asp Ala Phe Leu Pro Phe Ile Ser Tyr Pro
Gn lle Leu 465 470 475 480 Thr Leu Ser Thr Ser GQy Val Leu Val Cys Pro
Asp Leu Ser du Phe 485 490 495 Thr Arg Asp Lys Thr Asp Val Lys Ile @n
Trp Tyr Lys ASp*Sertiét: ‘gp&56% §’f0L’Tfe%3L’éi% %pﬂlﬁfgg/g‘s ‘ASn du Lys Phe
Leu Ser Val Atgaf3 ¥ bru & thio 4y BR0mB2ha dlinSadeetiylad Malrgli s Asp Val Al a
Leu Gu Asp Ala Ay Tyee Tyr Arg 530 585 540 Cys Vad3oLeu Thr Phe Ala Hi s
Gu Ay G n GHLYyPrAdEp P?‘eGqthluAf*g SZASY5EY B55VaS60S BEM™Fle Gu Leu Arg

e Lys Lys Lys Ly B GucThed L8 Rrosyal, 569 810,578, dbe e Ser Pro
Leu Lys Thr Il es&er Aa Ser ewssdy Ser Arg Leds 580 585 590 Thr Ile Pro
Cys ‘Lys Val PheatreamGaspe Tl Pifd yeuThro PreolleeterThr PRréln598 1860 605 Met Leu

Trp Trp Thr ﬁ:aAs hrﬂglf lle d.u_ Set’>Al a Tyr_Pr ® 615 620 Ay
Ay Arg Val Thr "¢ ue’éﬁ% %EE)G rg‘ﬂG}‘erlfL glujﬁyrmé%rp useﬁsﬁg n 625 630 635
640 G u Asntiynird hep GarMabhsPra teurlel @nPhe AspryrapVadk tBhir Arg G u 645
650 655 Asp Leu H s Bgt Asg Phe Lys3®ys Val Val H%¥%Asn Thr Lou Ser Phe

660 665 670 EFh ThSLEV Y FThForhys T "LyE U FPa¥%er S8F Thr Phe Ser Gy

675 680 685 uEd HewRlu kySudy hsddrdh E-01Rr @uQre Akoci19efrGis 260 Ala Pro G u
Phe 690 695 700s3deu Gy Ay Pex Ser Val Phe 3$4@u Phe Pro Pro Lys Pro Lys

Asp Thr 705€ys@al7s: 7EOPhe 812 Kist Gy elvsem ?Pgmh%snp?lﬁ T Pr¥al Thr Cys Val

val Val Asp V&I 725,730, zggsiiis o G AT Buond Vel fan Phe Asn Trp
Tyr Val Asp Gy Val 740545 750 u VatroHi s Asn Ala Lys Thr Lys Pro Arg

Gu Qu An PheipspeSere LebEys/ Y YG5HSerThye oyrLefr@fv\Rer AyglleSer Val Leu Thr

1 0
Val Leu His %plﬁgr@%‘; I;:,%esu“,??g)}]e? 5 1o rA%?r)\( %yprlag;ueﬁ{“ ;Lér Lys Cys Lys
Val Ser Asn Lys ggg_e 0 Ser 1?’9817 OgosSer h[re uLys Thr Ile
Ser Lys Al a bysi@l yriGrip PRoaty gerChdp Broni805e840 S151aCGhva »¥al Tyr Thr Leu
Pro Pro Ser Ané®u Ju Mt Thfidlys Asn A n $€20 82@51 8A30 A\/al Ser Leu Thr
Oys Leu Val Ey%CH Jrbifet T Oy GYetr° ROp iR guaPy oer Clu fen2emt 0
Glu Asn Tyr Ile Glu Val Pro Leu Ile Phe Asp Pro Val Thr Arg Glu
645 650 655
Asp Leu His Met Asp Phe Lys Cys Val val His Asn Thr Leu Ser FPhe
660 665 670
Gln Thr Leu Arg Thr Thr Val Lys Glu Ala Ser Ser Thr Phe Ser Gly
675 680 685
Glu Ser Lys Tyr Gly Prq Pro Cys Pro Ser Cys Prc Ala Pro Glu FPhe
690 695 700
Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
705 710 718 720
Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys Val val Val Asp Val
725 730 735
Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Vval
740 745 750
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser
765 760 ‘765
Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
770 775 780
Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pxo Sexr
785 790 795 ) 800
Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg.Glu Pro
805 310 B15
Gln val Tyr Thr Leu Pro Proc Ser Gln Glu Glu Met Thr Lys Asn Gln
820 825 830
Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
835 840 845
val Glu Trp Glu Ser aAsn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
850 855 8640
Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu
865 870 875 880
Thr vVal Asp Lys Ser Arg Trp Gln Glu Giy Asn Val Phe Ser Cys Sexr
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835 840 845 Val du Trp Qu Ser Asn Ay Gn Pro Gu Asn Asn Tyr Lys Thr
Thr 850 855 8.60 Pro Pro Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser
Arg Leu 865 870 875 880 Thr Val Asp Lys Ser Arg Trp Gn GQu Ay Asn Val
Phe Ser Cys Ser 45 885 890 895 Val Met Hs Qu Ala Leu H's Asn H s Tyr
Thr G n Lys Ser Leu Ser 900 905 910 Leu Ser Leu Ay Lys 915 <210> 25

<211> 2754 <212> DNA <2 > Honmo sapi en <400> 25 atggtgcttc tgtggtgtgt

agt gagt ct ¢ t agf it %&gcgaa Lclosa aaohgahg 500 1,28089600dex gCGA GACI G
gggact agac accat gaggc semat ccaagt gttbgaagat 120 gagocagctc gcat caagtg

cccactcttt gdaaeaet Let ctygadwattcaa ctacagcaca 180 gcccattcag ctggcecttac
tctgatctgg tattggadta ggcaggaccg ggaccttgag 240 gagccaatta acttccgect
ccccgagaac cgcattagta aggagaaaga tgtgctgtgg 300 ttccggeccca ctctcctcaa
t gacact ggc aaet@tzcct gcatgttaag gaacactaca 360 tattgcagca aagttgcatt
tcdctt ggaa gt€yftEada aagacagectg tttcaattcc 420 cccatgaaac tcccagtgca
t aaact gt at até N@Lgagl%g;tcagag gatcacttgt 480 <ccaaatgtag atggatattt
tccttccagt gtcaaaccga ctatcacttg gtatatgggc 540 tgttataaaa tacagaattt
t aat aat gt a at<aeeczaag gt at gaactt gag tttcctc 600 attgccttaa tttcaaataa

t ggaaat t ac
gactctgatt

ﬁtg6‘693t2§(’5 aai:@ﬁﬁ“&“a@ot caccag
e Eatgg%i CGeEldnd gad ccattc

a@éﬁ% Ttagat aftgé?f‘gé
cea gggg actgcgcgact%% Ace

acct aat gat C@Egiaggiagtctagcgagaaag@ta@a@ge@agaa aggga@cbﬁettctaad tecct gt ac
gogtctatttt et acpfgrgm%cqcefg;aeﬁat@a Qta8¢(9=‘*gata gewase e¢fat ggaaa
aaaacct gat @ggagcf‘aftfct"g‘é‘iaQt o Lomdor: g @gtg Joo% %}:\% S01.CC iaﬁ%t agaac
agaagat gaa ACAAUGaGE G ooGatdch QAL b e CAALARR 0B tt.ggagagazkgatgg@@@at ctcaa

gcgcagct at gteeigteatb Gtedaagaagicgcccan agygegadal§20cacyt atarag: é#gccaaggt

gaagcagaaa gt-geed Féaea&fa%ttaf@a‘@aa%g %?@ﬁagl%egaa g?,gggfé g‘é%gagct gccg
gtttcgtggg a@S@i@E?e@a:té@Q GED (Rt 3@899&9 :bE bagccct gag
gtgcccccag gl@eettRs teg@gti@t 0Rg6aElLt Gleagecel aaQ@CE@ﬁ@c_ia@é?g aoct gacat g

gcat aaaaat ae@c@bg:@@ e\:tgg:aq:tggtsere@a ac'gaaa ‘graeral 266t tegrag i eyget B¢t gggccca
ggacggt gct %g‘ég ggg@%ggc‘z&f‘?cc a@‘éil%"fgif‘;f‘?ﬁ gﬁé&%’g@a gLt ct gcac
tact agaaat &gtag (0P AR ag0l & CALL a8 o1 A8 0anctdcC adaGidbha LbPAgAAL ac

agatgctttc
att agt at gc
gt acaaggat
cactcactta
gacatttgcc

c tggﬁgﬁ;giafafj aabech ot apegagoaadivtdabarclddBataagctdtgtgaee ¢edoct ggggat

CcopHmteIcg ™ thﬁ'a@gé Eé&a@[:al%eggaa"ét tagae t t caat
té’ﬁ?fﬁi:t o ﬁ@é@it%aé%ﬁ?; ) %a (R gfﬁgg%a e aond
tagee gedogt gt cct

aé‘g%ﬁ ng 8dodt g Cdaedgolgnagat @6 tc BagcggChalk
cat:maag:gc @ca@@mtat@aaageaitcmt tta&?gcat caa

grrlH8&8caaagg attcpgiageg
'Egcéﬁtct‘f E‘i?é&cal‘i’%eata&‘fccé acck

gaaaaaaaaa gé:ag ?c(ggd:czgatget acc actédc’ ccgtgacaaa CagCt te
tctggggt ca adifldatadebd itgicrt itlﬁﬁétaag&aa& TR @@&ccttaac

caccatgctg
cgt gaccgag g
attgattttt
taataccctg a
cggagagt cc
accat cagtc
t gaggt cacg

t ggtcggaﬁggga@aagaga&a&aeeacaic&gaagcgl&@ﬁggcagxg@aﬁaaet ecepygaggccg
ege wohayg maap@tawa%amacglweigz g g ey ﬁggaagt gcc
géﬁ@;{‘;ﬁfﬁaﬁ Eﬁéﬁi@a@%ﬁﬁigﬁ?ﬁ@i 1?2%@.-,@}3 fdeetat; gidt t gt cca
1 LSRR ERLLACGLBE0AG 040: gagRngGLL Gk asacyt t Ct C
aaat@egagt: &g@g@@@bg@c@camaﬁggcmaccza@@atagweﬁtagagat et gggggg
t tge@etagtqcectte@@é%aaﬁ&é%até% edetc2Bar et At gatet? ¢itlggacccc

t GELI0T0d i ac A S edolimalal 22200 Gccs aceatsecen 2200

accatgcecea

gcacctgagt
ctcatgatct
cecgaggiee
ccgcgggagy
caggactggc
tecatcgaga
ctgecccecat
ggcttetace
tacaagacca
accgtggaca
gctctgcaca

<210> 26

tcctggggayg
cceggaceee
agttcaacty
agcagttcaa
tgaacggcaa
aaaccatcte
cccaggagga
ccagcegacat
cgccteoegt
agagcaggtyg
accactacac

accatcagtce
tgaggtcacg
gtacgtggat
cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgccgtggag
gctggactec
gcaggagygy
acagaagagc

ttcctgtiec
tgegtggtgyg
ggegtggagyg
cgtgtggtca
tgcaaggtet
gggcagccec
aaccaggtca
tgggagagca
gacggctect
aatgtcttct
ctctecetgt
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ccoccaaaacc
tggacgtgayg
tgcataatgce
gegtcecteac
ccaacaaagg
gagagccaca
gecctgacctyg
atgggcagcce
tcttoectcta
catgctcegt
ctetgggtaa

caaggacact
ccaggaagac
caagacaaag
cgtectgcac
cctaecegtec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagecaggcta
gatgcatgag
atga

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2754



cccgaggtcc agttcaactg gtacgtggat ggcgtggagg tgcataatgc caagacaaag 2280
ccgcgggagg agcagttcaa cagcacgtac cgtgtggtca gcgtcctcac cgtcctgcac 2340
caggact ggc tgaacggcaa ggagtacaag tgcaaggtct ccaacaaagg cctcccgtcc 2400
t ccat cgaga aaaccatctc caaagccaaa gggcagcccc gagagccaca ggtgtacacc 2460
ctgcccccat cccaggagga gatgaccaag aaccaggtca gcctgacctg cctggtcaaa 2520

ggcttctacc cgac7at cgccgt ggag tgggagagca at gggcagcc ggagaacaac 2580
t acaagacca cgég t- gctggactcc gacggctcct tcttcctcta cagcaggcta 2640

accgt ggaca agag@aggxogs@@aggagggg aatgtcttct catgctccgt gatgcatgag 2700
gctctgcaca accact acac acagaagagc ctctccct gt ct ct gggt aa atga 2754 <210> 26
46 <211> 917 <42%’1g§ PRT <213> Homo 0> 26 Met Val Leu Leu Trp
Oys Val Vval Sar Len*hyr' P A59ra" ISFre ayr th‘ST‘fOGJf’SIled“ﬁl Ser Asp Ala Ser

G u Arg Cys Asap S%SpAsIera Gy shemn_mzps Ty AQ{b&r;261y25eLBQs,p A{ngéa nlle Gn Val
Phe u Asp Qu Pro AlZ&& Arg Ile Lys @gf Pro 35 40 45 Leu Phe Gu H s Phe
Leu Lys Phe ASH “Fri Si'»Tht FAF & HISP S8t P/ 42 50 ? BG ® ¥*°%Leu Thr Leu lle

Trp Tyr Trp Tht p%egglﬁf@.s%méﬁayﬁpe hed {3 Yo B A1k 45 80 2@ U Pro Ile Asn
Phe Arg Leu Pros@ u Asn Arg IlesSer Lys Qu Lys 85 90 95 Asp Val Leu Trp

Phe Arg Pro THF UeeFhEEge Adn TAB BYT AP Gnyfm% ﬁlnTySFP AOBP1OE 410 Thr Cys Met

Leu Arg Asn‘lgi hr Iy %{g@ Lys > Pro. 1 »0 125 Leu Qu
val Val dn P]; D Ser Gys Bf &=here g“r "B o gi\/gle Ee Lseéfll G 135 140 Pro

Val Hi s Lys LP@u V'E}'I‘Lehl'l‘@p (ﬂnej ATy Prd3ryr Lée L& RstARg meecmhnsn@s& 145 150 155
160 Pro Asn C y{gt g// - Phe Iq?rolger Ser Val LyéiOPro Thr Ile Thr 165
170 175 Trp et % “TyP* (Vs 11 & GH REn Bhe"A8K ASn val Ile Pro
180 185 190 ('ﬂeu tﬁ.xyvaﬁ/ﬁfﬁl AR LeusSeer Bhe shebsd k& Noamdtawsl i&® Ser Asn Asn Gy
195 200 205 Asri3Tyr Thr Cys Vaks Val Thr Tyr Pfo G n Asn Gy Arg Thr Phe
H's 210 215 '{’Eg Vaté’r‘lsfﬁ? A gyTAte EBUTThEWaLS BYsAWalteVER f%y Ser Pro Lys

Asn Ala 225 2302351 249 c1Vale BrOsBY Qe 1oL SroSan R omésn Asp His Val
Val Tyr Qu Lys 245 250 286% du Pro GyvoGu GQu Leu Los Ile Pro Cys Thr

Val Tyr Phe S&p TPhdfet 23630 CPB3YD PP E@JGNE?S%BIF? geﬁrAw LB ®ou Val Trp Trp

Thr 11 ASD Guy dhySieb¥in (275,280 2857 7L ASPyAsB ) L8 Jhrel) e Asp val Thr
Ile Asn A u Ser asSer H's 290 29& 300 Ser Argzgﬁhr u ASp Au Thr Arg
Thr A n || e |*eu TSerrht |ces [Vys Vi ghr Tyr Pro Glu Asn Gly Arg Thr Phe His
210 215 220
Leu Thr Arg Thr Leuw Thr Val Lys Val Val Gly Ser Pro Lys Asn Ala
225 230 235 240
Val Pro Pro Val Ile His Ser Pro Asn Asp His val val Tyr Glu Lys
245 250 255
Glu Pro Gly Glu Glu Leu Leu Ile Pro Cys Thr Val Tyr Phe Ser Phe
260 265 270
Leu Met Asp Ser Arg Asn Glu Val Trp Trp Thr Ile Asp Gly Lys Lys
275 280 ‘ 285
Pro Asp Asp Ile Thr Ile Asp Val Thr Yle Asn Glu Ser Ile Ser His
290 295 300
Ser Arg Thr Glu Asp Glu Thr Arg Thr Gln Yle Leu Ser Ile Lys Lys
305 310 315 320
Val Thr Ser Glu Asp Leu Lys Arg Ser Tyr Val Cys His Ala Arg Ser
325 330 335
Ala Lys Gly Glu Val Ala Lys Ala Ala Lys Val Lys Gln Lys Val Pro
340 345 350
Ala Prc Arg Tyr Thr Val His Thr Gly Ala Ala Arg Sex Cys Arg Phe
3155 360 365
Arg Gly Arg His Tyr Lys Arg Glu Phe Arg Leu Glu Gly Glu Pro val
370 375 380
Ala Leu Arg Cys Pro Gln val Pro Tyr Trp Leu Trp Ala Ser Val Ser
385 390 358% . 4900
Pro Arg Ile Asn Leu Thr Trp His Lys Asn Asp Ser Ala Arg Thr Val
405 410 415
Pro Gly Glu Glu Glu Thr Arg Met Trp Ala Gln Asp Gly Ala Leu Trp
420 425 430
Leu Leu Pro Ala Leu Gln Glu Asp Ser Gly Thr Tyr Val Cys Thr Thxr
435 440 445
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305
Arg
Lys
Ser

du
Leu
Lys
Met

du
Tyr

Asp
Leu
Thr

510
520
530
Arg
I'le
Ay
Thr

Ile
Adn
Leu
Lys
Thr

Ay
Pro
Met

535

545 550 355 560 Ser 1Pe®d u Leu Ar

Pro
Ser
Pro
du
Au
Ile
Cys
Val

Pro
Ser
Ile

315
325
Pro
Arg
du
Al a
Asp
Al a
Ser
Asp
Phe
Thr
Asp
Leu

Hi s

540

Val

Arg
Leu
Ser
Tyr
Phe
Val

Lys
Pro
Val

Ser

320 Val Thr Ser Qu Asp Leu Lys Arg Ser Tyr Val Cys H s Al a
330 335 Ala Lys Ay du Val Ala Lys Ala Ala Lys Val Lys dn
340 345 350 Ala Pro Arg Tyr Thr Val H's Thr Ay Ala Ala Arg
Phe 355 360 365 Arg Gy Arg His Tyr Lys Arg Qu Phe Arg Leu
Pro Val 370 375 380 Ala Leu Arg Cys Pro G@n Val Pro Tyr Trp
Ser Val lSer 385 390 395 409 Pro rg A Aﬁn Leu Thr Trp H's
S&P PR &TASGT THE Valiubs 410715 E’ﬁ Gy 5 U Gu Qu Thr Arg
@18 288 AnHayp Aha rhe el By P21 A42E ﬁ;&OPioetllnLﬂlé 0 Ala Leu G n
d@sy Thr Tyr Val 4Bys Thr Thr 485 440 445 47 #°g Asn Al a Ser
%P5 LB tSesdpr |SF§e °F LEER AtgSXaP PR tastrads #60 G u Asn Thr

Lﬁy A(Fémslls" Iy @A§%a1Txys Proc B b LeUasAhs ALO 475 480 Thr
y V& oLeu Val Cys Bs0 Asp Leu Sersi@ u Phe 485 490 495

nyes L'Fhrﬁsm-psm Aby §1Y Les @IlenLéFr QerTWl gimsws&r Leu 500 505

k's r Thr Thr 515
lgii E@Qf ﬁfé‘s’%gi%%%% 0 &g Tﬁ %a Gy Tyr Tyr Arg

c@ysra\/a,leu lret rRhR1PIAES AhaGHl Sth:ln GfryAﬁl meG*mr ﬁliyfr Asn |l e Thr
P Lys Lys Lys 6IIysGIuGIuThr
565 575 578" 21 &' € &6 M ‘%_81]1 EYs™hi' 1 I8 Yer Ala Ser Leu

LY 1168Qr 285 199yl hhir ke sBr a1 lys Ley(scMaberPh@ ieu Ay Thr Ay
Thr Thr 58% 600 605 Mebsdleu Trp E T Ala Asn Asp Thr His
APa TPy 619 ‘@15“%2%97@! ?hrGG%V Rg al= THY &u Ay Pro Arg
Set (G, o2y, ASD 21625, 84D 635 540 <G CeAen *¥ edol € G u Val Pro
Asp é?vo Val Thr Argi€d u 645 650 66 Asp Leu H s Met Asp Phe

\Wétf qlW§rMH1 Thy GL‘eGhS@?O Flh?eGlrﬁeﬁl @65566‘79‘—‘1@%‘ B Leu Arg Thr

. gL (oI Pos, S6I o Lo 675,680,685 o u Ser Lys Tyr
a Progég U Phe 690 6955700 Leu Ay Ay
I%lae ngeuuPhEt RB@ PR‘ @ysl_yss PdthVeLlys:LsAsqm Thr Leuw790F FEQ 715 720 Leu
ALg Thr Pre6°q u val Thr €85 Val_Val yal 2Asp Val 725 730 735
Gln Thr Leu Thr Val Lys u Ala Ser Ser
675 680 685
Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Fhe
690 695 700
Leu Gly Gly Pro Ser Val FPhe Leu FPhe Pro Pro Lys Pro Lys Asp Thr
705 710 715 720
Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys Val val val Asp Val
725 730 735 )
Ser GIln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val
740 745 750
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser
755 760 765
Thr Tyr Arg Val Val Ser val Leu Thr Val Leu His Gin Asp Trp Leu
770 775 780
Asn Gly Lys Glu Tyvr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser
785 790 795 800
Ser Tle Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Fro
805 8190 815
Gln val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln
820 825 B30
val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
835 840 845
val Glu Trp Glu Ser Asn CGly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
850 855 860
Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu
865 870 875 880
Thr val Asp Lvs Ser Arg Trp Gln Glu Gly Asnm Val Phe Ser Cys Ser
B85S 890 895
val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser
900 . 905 210
Leu Ser Leu Gly Lys
215
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Ser Gn Qu Asp Pro Qu Val @n Phe Asn Trp Tyr Val Asp Ay Val 740 745

750 Qu Val H's Asn Ala Lys Thr Lys Pro Arg Qu Cu dn Phe Asn Ser 755

760 765 Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu Hs Gn Asp Trp Leu

770 775 780 Asn Gy Lys Qu Tyr Lys Cys Lys Val Ser Asn Lys Gy Leu Pro

Ser 785 790 795 800 Ser Ile Qu Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro
Arg Gu Pro 805 810 815 dn Val Tyr Thr Leu Pro Pro Ser Adn Gu Qu Mt

Thr Lys Asn G n 820 825 830 Val Ser Leu Thr Cys Leu Val Lys Gy the Tyr

Pro Ser AqpLAIMSAla 835 840 845 Val dAu Trp Qu Ser Asn Ay Gn Pro Gu
Asn Asn Tyr Lys Thr Thr 850 855 860 Pro Pro Val Leu Asp Ser Asp Ay Ser

Phe Phe Leu Tyr Ser Arg Leu 865 870 875 880 Thr Val Asp Lys Ser Arg Trp
An Gu Ay Asn VRl gfifie Behuliish K" argaﬁteﬁg&i§-q5gLvﬁ)l aMBbodiltSsifdableAk Leu

H's Asn Hs Tyr Thr G n Lys Ser Leu Ser 900 905 910 Leu Ser Leu Gy Lys
915 48 CLAyapBilization) compbibiag fanrliul protesm anfgermisti sapel¢ efikinding gndLinhipiting

ant agoni st, sui t abl r phi | i Q | SJ LL=1. el n.

ant agoni s tthec glﬁg%lwg F 8%t9%li An%liiﬁg Jé}#leég%l r%ﬁ? Ii’{f i %{eint ghrg%)oﬁgf Sgl ér 5#5 gllci:et £|"{(:;lr11~l ©of

| L- 1, wheneidnsefitace bf SEQTOt 0N (anidige fosiul gttvipongesed Her 56 M hiaddide,

sequence of_ SEQ | D NO 1Q, apd the forml ation conprises to 100 mM
hi sti dine3 8. PO Gob 006 B, 50 5"9}@@&3%?: agd 0 @é%‘r’ﬁ\ﬁ“&?‘)@?-ni ne, and
0.5 to 30% sucrose. 2. The fornulation of claim1, wherein the IL-1
antagonist is a dimer (trap) conprising two fusion proteins, wherein the

di mer is capabReTht foimmadtiap pf claim3l, Wingeindthenllet ardggonist d$ ai gimer {6#Pri si ng
5-50 ng/m 1. . [r i . i . e dorg tyon of claim 3,
conpri si né:org] 8%F§5%&%oﬁlpg§t§fgp%&P%%E%{H@E% aPEE% %?ﬁ@]]&% oL‘t 0. 5% gl yci ne,

about 25 mM argi nine, about 1.0% sucrose, and about 40 ng/m I1L-1 diner
(trap). 5. Afqgrmylation of an interleukin-1 (IL-1) ant ni.st, suit.able for
yopht i attons oGy S qmn o Roper B0 al L aBanre SroERnd: ng
and i nhi bighiaRghiithe bi ol ogi cal action of IL-1, about 20 nM histidine, about

1. 5% PEG 3350, about 0.5% gl ycine, about 25 nmM arginine, about 1.0%
sucrose, and about 5 to 50 ng/mmM of an IL-1 antagonist, wherein the IL-1

antagoni st is g g i 5 Ml $0coitis iR AWoRE 86 AMOARNRideS laBGutaNso,am no
aci d sequence of ﬁthérln%wlgl% 0?0. 3 ’Koﬁgjﬁﬁo% ofO produci ng é r*élconst?tuut ed

f or mul at i PRG3R0t atwmt B65%eglydine, hbowrPSagddrgininecahopt 1 SV ngycrasa)and abgudi ng t he
formulation of.clgiml. tq |yophilization to form a |yophilized

formul ati WmLﬂdll?B?err(g%pghsti tuting the |yophilized fornulation of step (a)
to a reconstituted formulation solution conprising about 20-120 ng/m of
the IL-1 antagonist. 49 7. The nethod of claim§, wherein the [L-I

antagoni st is anAfprulgtonofansierispiag-l @ld) putagstsrittle fre lBaRbii UM ng t he

am no aci doSeqieNes Iﬁﬁ%ﬂoﬁi%ﬁa%?ﬁst?bapﬁ?@ ofBinant ald ShdidAbhe Wib&EAN t he

fornul ation suitable for liT'ization conprises about 20 nmM histidine,
about 1. 5%WRBGIIBSQ aba 30 tmM. lisrhdipiey shave 1.54bBEE 3350, about 0.5% glycine, about

25 mM arginine, about 1.0% sucrose, and about 5 to 50 mg/ml of an IL-1 antagonist,

wherein the IL-1 antagonist is a dimer comprising two fusion proteins comprising an

amino acid sequence of SEQ ID NO:10.

6. A method of producing a reconstituted formulation solution of an IL-1
antagonist, comprising: (a) subjecting the formulation of claim 1 to lyophilization to form
a lyophilized formulation; and (b) reconstituting the lyophilized formulation of step (a) to
a reconstituted formulation solution comprising about 20-120 mg/ml of the IL-1

antagonist.
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mM ar gi ni ne, and about 1.0% sucrose, pH about 6.5. 9. The nethod of claim
6, wherein the formulation suitable for Iyophilization conprises 40 ng
IL-1 antagonist/m and the reconstituted |yophilized formulation solution
conprises 80 to 120 ng IL-1 antagonist/m . 10. A stable liquid fornulation
of an IL-1 antagonist, conprising an IL-1 protein antagonist capable of
bi nding and inhibiting the biological action of IL-1 conprising the amno
acid sequence of SEQ ID NO 10, 5-100 mM phosphate buffer, 0-3% PEG 3350,

25-150 mM Nad ,7. anél meth3d %r Sleh @S Sherkin thd ME-1Sdngddbgist is QHITL- If @apaunadristg of
claim 10, wherein the IL-1 antagonist is an |IL-i trap conprising two

fusi on pr dweitkson prateinstead] kayingBe ammogsifdenensg SERIDANPHS: aci d  sequence of
SEQ ID NO 10. 12. The stable liquid fornulation of claim 10, conprising
10-120 ng/mmM of the |IL-1 protein antagonist. 13. The stable liquid

fornmul ati on of 8clThemdRod whekeh b, tweerdih -the dormandpsion switetdhitbi tyophilipgatiodne or no

]P {)re(r:ri,llplaz ?ES’:QIQ“%B[FJ s%gom ﬁé/l h@ﬁ@%‘ga{b@gt ?g‘t/oeIgEé t3§5&%%019tf0.§%5£ycq}9e/, rﬂ)m{t |2-51 trap

mM arginine, and about 1.0% sucrose, pH about 6.5.

9. The method of claim 6, wherein the formulation suitable for lyophilization
comprises 40 mg IL-1 antagonist/ml and the reconstituted lyophilized formulation

solution comprises 80 to 120 mg IL-1 antagonist/ml.

10. A stable liquid formulation of an IL-1 antagonist, comprising an IL-1 protein
antagonist capable of binding and inhibiting the biological action of IL-1 comprising the
amino acid sequence of SEQ ID NO:10, 5-100 mM phosphate buffer, 0-3% PEG 3350,
25-150 mM NaCl, and 5-30% sucrose.

11. The stable liquid formulation of claim 10, wherein the IL-1 antagonist is an
IL-1 trap comprising two fusion proteins, each fusion protein comprising the amino acid

sequence of SEQ ID NO:10.

12. The stable liquid formulation of claim 10, comprising 10-120 mg/ml of the

[L-1 protein antagonist.

13. The stable liquid formuiation of claim 12, wherein the IL-1 antagonist exhibits
little or no precipitation upon visual inspection after storage of a 50 mg/ml IL-1 trap

formulation for 29 months at 5° C.
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