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WO 2005/014622 PCT/EP2004/008609 RA antigenic peptides The
present invention provides novel naturally-processed RA antigenic
WO peptiteg2which are candidate markers for erosive and nonRGEFHFORIANI8609
These antigenic peptides are presented by human MHC class Il HLA-DR
molecules. Moreover, these antigenic peptides linked to MHC class I
molecules, as well as antibodies reactive with said antigenic 5 peptides,
nucleic acids encoding said antigenic peptides, and nucleic acid
constructs and host cells for expressing said antigenic peptides are
provided. The antigenic peptides of the invention as well as the
polypeptides they are derived from can be used as markers in diagnosis
of RA and in therapy as anti-RA vaccines. 10 Rheumatoid Arthritis (RA),
originally termed chronic polyarthritis, is a systemic autoimmune disease
and one of the most debilitating forms of articular inflammation
(Feldmann, M. et al., Cell 85 (1996) 307-310; Dedhia, H.V. &
DiBartolomeo, A., Critical Q@%MP@%@) 841-854). Typically, RA
causes joint pain, deformities and severe joint stiffness. The disease can
also have its manifestation outside the joints, especially in 15 patients who
are positive for an autoantibody, termed "rheumatoid factor" (RF)
%ﬁeed R.A., in;.van Venr ou W. &Ma RN ed anu | of. d
b g’a%aemam‘éﬂtm.ea%%é’ KRR RS &’:‘-’B "‘8?. ers (19 %3”1‘:1%3‘?“ “
whicRavocoudslefgimfrbesdateinsivie a@du&amﬁswsﬁmaﬁ&wwm@g@mc peptides are
prescTHSEBH Wmﬂmﬂﬁg TnHaencey Iﬁ)ﬂ@ﬁﬂ@i'%ﬁcﬁ@ﬂ@:@ﬁ@%ﬂ@éenm peptides
lmke§ (% rl%ﬂ?(gth ha\éﬁ A80 e%ffgg t@gpthe OnE ??(%ag(gté? Sy Oeq T8 i 8f antlgemc

|mmune iSERSe. p‘rOX|maeI popu ion fias an

peptifevcasdeiearids @%@@é’aﬁtlﬂl VARSI BRI mﬁ*ﬂyﬁ"ze SWisierpetowngtggs and
host QElIE‘ %@éﬁi}ﬁ@ﬁﬁ@i@ﬂ)&@ﬁ%@fﬁ@@@ﬁﬁs adeauiiabd aehyeintigenic peptides of the
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ratio: women have a t igher ris
dlagwﬁé&lﬁ?ﬁ%@?@ indheasny aharddXANBFA#es may also be involved in the
pathogenesis. 25 In the beginning, RA progresses slowly. Typical early
stage symptoms are palm sweating, morning stiffness of fingers and
symmetrical joint inflammation. In addition, KM/01.06.2004 WO

20014622 RHAER 2804/0680091lY thewdathidmodphemeaindnpeal systemic
autoliEh? gn indicatipn for fisge I)%Ft&%ﬂxﬁ{étﬁlg% gztﬁmlogftﬁrﬁ%ﬁ IMRIfiE S ation
18 P tl Ies a

e immune sgstem produces autoan ainst healthy

(Fel@is@a@ Mee;eahu% B SARES nAGER e idbinaF Y éﬁﬁrfﬁlé)faﬁ% A., Critical
careleaﬂiag 1® {Enonflagivesinn ansdalier BA tavitseddsinngiion, dbferdaskuatidnsevere
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n Cytoklnes ke tumor necrosis- actor

Paﬁ%ﬁﬁé@m«‘—@eﬂ%éﬁ:’é BrotiteaathRfbh @ﬁ‘iﬁ*gﬁcéq%ﬁmﬁn% v (RE) (Mageed,
R.Arciactian Hearohifiie](Hobdésiai) FEM eBlinvRineabrdtbiddgRuap mm(a;ggﬁ) disease,

Kluwdr %@aé@ﬁc%ﬂﬁl@ﬂ@sbﬁ@% t9_giie 'kﬂusc%@fﬂﬁ% %?ﬁ@ﬂﬁi}mﬁp aleellRicasian
of the Immune system, crophages and T cells. Thése cells are
poPHAl o E LT HiT A FE BB S e T BB ER oA ronmental
factimflaButiabove (Foxpda sfkctheitisiRhenset 404 1He Preg8s60®; ofhdys misimmune
diseXsE R 'ﬁ%\fbﬁrﬁteﬂ?‘ R YrliMegid4h HA0ATNI0%-2 Bl crbhisPEeress susceptibility to

r?osueg %80? Shien {around 1% of the total population) develops RA as a result of, -
as yet, uncharacterized non-inheritable factors. Beyond that, RA shows a significant bias in
the sex ratio: women have a three fold higher risk for RA than men, indicating that sex

hormones may also be involved in the pathogenesis.

In the beginning, RA progresses slowly. Typical early stage symptoms are palm
sweating, morning stiffness of fingers and symmetrical joint inflammation. In addition,
KM/01.06.2004
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circle of autoantibody production, joint inflammation and joint destruction.
ically, RA progresses chronically, with 85-90% of all RA patients
W%?@W\‘dﬁézmild to moderate disease development. AggressiRCAidE38e/008669
forms leading to complete loss of joint215 function up to the degree of
invalidity is experienced by 10-15% of the patients. In this advanced RA
rheypmpsoisaniopiE s ora ApRerR arBiftaitiandnmiratinnaiasntasgedrdfeon outside the

joidReumatoisbigediesdEh ahésuﬁﬁrdf&mwsﬁéﬁﬂgﬁamgahpﬁﬂtﬁmﬂﬁmgamst healthy
tlssgg laﬂ@s%tlgﬂt!) g%&%l&e\ﬁ%recgg% rﬁ}'@ﬁ %’égeev%{ls'%%] t leadm to its

formatlons or dislocations |agn05|s hereis growmg eVI ence tha
Darempideni @ AN 68N Qally HEsHR thoBasEds Herbtiitiom et iRpnes ffifinnmune
sysaiamiager (dgsimasee Gutetatibd Rdve imaddli2n(19950iA20BK224 3 oY andtesis-factor

alpﬁ!;elfdﬁ\ﬁe‘ a?ta%d Qri@ﬁﬂﬂ M%ﬁlg) a(ijegl%@d g&ﬁ%ﬁc?'E&?ﬁaﬁ?@@gnﬁﬂammatory

with disease-modifying antirheumatic drugs (DMARDS) Is orggust ie

reagliah FHErR DR AHOS SR d e ol SR T Ar S B S s10-13). The
synvdndategide tbewbledic: difer@ttistorbefweditidRA adth othdeformsiog system, such
as ﬁf&@f%&%ﬁ@@ g}{c@ﬁ%eﬁ@%&fe@&g'ﬁ?@§&@& 90}11@ f%l QA'HL% rthlP cell death

eumatol 15 (1997) 15-25). The diag OSI e by estahlished
angﬁ&ﬁ&‘sagéama AR Py heals ‘&3 % 35@8 605; Choy,

E.He &sPaeyiAMSridaE &g di é@ﬁéﬁﬂh@mﬁtwﬁﬁdbhl\sﬁbﬁ prakEorpsmbles a vicious
cir rétSf'é’u"t%aﬂﬁlB&%' (1919&1%“%'&&%5@{3%&9 PRt al-,

Arthritis Rheu 87) 315-324). But so far, not a single test |s

ahle yhich |ss ecific for everal cal.a ioC
afljég) ﬁjgﬁé fve crﬁorteln ¥2 & %go 0% %R it on ra {awmgamlld

ery hrocyte Sedimen

to m;aMm%wvamw(Amys&wﬂmw dere derskimsd e varplgtmlets of joint
fuiRAohlaavehihgeamarkerahden o capestitcaasbiney-appesf Mopagknts. In this
inflam .9 autojmmu Iseases as we l. The RF, { g is
o e e odsatt o yeentel JE M RIS Sl display
rhepmatpid apdidesnthersefaeiom siprssdrenialonim Bﬁé}]é%ﬁlﬂ@é%@‘mn leads to

seferdfingethe ffanicxh dfrothesibi poinndtdsyniisRases, dishratohjogren
syndrome, endokarditis or chronical hepatitis, RF is WO 20051014622
PCT/EP2004/008609 3 unsuitable to serve as a diagnostic marker for
RA. Rather than being of diagnostic value per se, the above mentioned
bloéﬁ’é‘ﬂﬁﬁf and biological markers are useful for assessing disease

activity and prognosis as well as in the treatment and management of RA
patiehgse (NarawineEacRdvncy i thayaraalicAqove) 305-3uh).ig the disease can

reReseily cxelingngsiit setnber{Briavas develdpgdihaireensists Qb9s) 2208-2213;
vghnigal ahds bigehemical,asp fc% Whighyweye ‘i@@’i%@’%?'g"”c%t%e%‘tmem with
an earl faté be?weeh f: persiste t NON-€erosive;

mﬁ%s@é@ﬁl@ﬁé@@@whw@é& drpigst @W@ﬁ}swmémﬁsm@(émn the risk:benefit

o8&t Rt veehmuing afﬁ”lfalﬂ‘éx\afrﬁ% aharaciedzecby hatubdd terdifsientiate between
RINSIR WARPR, ANOLES an exam ﬁ%& in oanP qligny Lfo&geg @(‘1 IC}dROf& Quilty, B,
time. Erosive arthritis was ase on the presen erOSIOnS

CEp Fadndtrapmatel % h%%’asléﬁéi/b rThsetiagnpsititumrd ﬁ%@fﬁ@blﬁshed criteria based
ofAndiegeie higeogibingal ekeraitintinatadi jebtdasapreearsiiee Benerican Society of

S PYARLHRle OR.Cf éﬁﬂg 0805 ilGce for RA
S A P U e

R o A ACT s Sy Sy S
a&Bﬁ%ﬂéGWHdim@a:ﬁymﬁco@mﬁhn HesroditddRAxical and biochemical markers, eg. C-
reactive protein (CRP), erythrocyte sedimentation rate (ESR), antinuclear antibody (ANA)
or RF are utilized for the evaluation of RA. However, these markers are non-specific, as
they appear in other inflammatory or autoimmune diseases as well. The RF, for instance, is
an autoantibody that is present in the serum of approximately 50% of RA patients. Since
increased levels of the same autoantibody can also be found in the context of other

inflammatory diseases, such as Sjégren syndrome, endokarditis or chronical hepatitis, RF is
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15 allows early intervention with DMARDSs, which will lead to earlier

disease control and improvement of disease outcome (Symmons, D.P.M.
WO08§/0} RPeumatol 25 .(1998.) 1072- 1077; Anderson, J.J. etRET/BPRHiE08609

Rheum 43 (2000) 22-29). Likewise, early recognition of self-limiting and

non-erosive arthritis will prevent unnecessary treatment with potentially
unsugrhdthe sepeutics ¢RgessticEnakat, fartRAt R Rheuhaad ¢iona) Jiegugeic ydue per
se, tHOSEBRY nh Berg0Rl ofi sk At RRE HRISAbEr aRilisrioare HR¥RPRINABAKIRY disease

.to ease the activities of every.day, life. So far, complete healing,of IS .. "
sctiyl ABOSHILBOT by beIg b GFTABILe T ISBFOCEI o petients

(Nalfiseuse AWM. beioviall doslnd k2808 HBpHEd: Due to individual
differences, each patient requires an individualized therapy and early
disgoasiy, 25 dagnentioneddiedoreriis wesirkbidopa tﬁmﬁpyﬂsiaimmﬁldmical and

bio&%gﬁ@ﬂLﬁqggcgeéﬂﬂ&m@qu:@ﬂn}éﬁaﬁmﬁﬂEﬁﬁ'xﬂﬁ{k,aﬁtp{ﬁ@{&iﬁgﬁte, between self-
ra

~ radiotherapy. DMARDSs used in RA therapy are basi rapeuytics (e,g. .\
i i GRS SRS, PRBSTAoGURE iDL Bat ot
Rheonttié® (200 rB5TeboiaSalftlimitangmetonyidwmsc N8 aidked nonaktiodaemission:
therd RO %ﬂ@%ﬁ%ﬁ@?%ﬁ?@ﬂ%%?ﬂﬁéﬁ%@ @aﬁ}é&%%&?%_ﬁ%ﬂ%ﬁ&dﬁéﬂ@ fotﬁﬁlilfe_. Erosive
respectiv receptors (http://rheumazonline.de). These drugs have all in
o O PR Lo BB OF AL by S L ) e ands ando
feetirimpmé celsporhse:sthd mébodisadeagaEge & crbédrdiaokloiatpé gifipitdeforppears to

: i inability: iy o
be &%&?ﬁéﬁgg%ﬁﬁé&%gﬁgﬁ&@ﬂ&&@% Yitpuaiteety abnianaeh ihe &atseRgnosis

05/014622 PCT/EP2004/00860 .
an R 1 SRS Mol SPSREETE bl o Vﬁ&%%ﬁe}ié%%ﬁ?a?té"a&m
Viragainst. stilartijenuiaiciontigey) &ritksrellisyertty qevegopinaneiogrosive RA
auq%edferﬁﬁﬁtéﬂﬁefﬁfa{r%&euﬁmw,am_ﬁﬁagmilaﬁa l@a% aarfdaRMRse control and
. Immune respQnse against a elgn antl t nce of t
GBI Ho DS oy OO U TRAE B i e o TR (08) 1072-
1075y Aindersan|i Argigbn Anthwidisdth et (RIPEh A2 Thosikexises sislygecognition of
selCRMPIRLEM FemRerbsiie fﬁ‘rihﬁt@dﬂ%f@ﬁ%iﬁ tmaews@m%ammyﬂwh potentially
response. ASs a.con uence,t or m Tl munlty
o R R A T ekt S ARSI PR Y e
damage are essentially the same in autoimmune disease as those that

operdt@R protective immunity and in hypersensitivity. Even though it is

not well understood what 10 triggers autoimmunity, several events which

arethewadayiabplievethriooticihwans thee nelickaptioimotdimiagage the activities
of H2eR%RS and seleslienppridqraAtigeye R@{getﬁdﬂa%&Mepbﬁumn@@zﬁﬁg modern
hmost rzgentéy Marrack, P. et c?ilsé NéitCMe e7 5(1%0%& g{%gﬁ9g5)év utgjtgnmg(?eDue to.
B [ P AT [ roper ms%?partmu‘ﬁar enes of each ‘pp )
indirdiludlidiffrdnenyirenhrpstiantacmrirthentosisidenushifesapeand early diagnosis,
as SHECERHEY i%@relr?s M@%@UW@E&%’?E@E@@%@H&E e85 ARE0aE medicinal

the genes affect the overall reactivity of the system , thus, can .
e R SR MU 5 B P o ot ad BroRE IRl basi
therapswisund eiseadbethsuente, thibheragimmmbhshexrablarogaimnebeflunomid,
Aﬂﬁiﬂ@ﬁi@kﬂ@&@fﬁiﬁ%ﬁj@ﬁﬁﬁﬂﬂ@é@ﬁ@ﬁbﬁﬂﬂﬁﬁﬁg@ﬂ}eﬂﬁg& ANeatD) or monoclonal

recognition of angigenic tides by T - Thir ill other.genes o] .
anttﬁeoa ﬁﬁ t a%afl?ﬁge i ggé%e%%%gﬁ%geg%é%lg q‘l@f*’l—h, Ef—}.g B? tﬂg& peSPECtIVE
&ttp://r euma-online.de). These drugs have all in common that they are
inhibitors of inflammation by suppressing the immune response. The main disadvantage is

their lack of specificity for RA, their adverse effects and their inability to effectively target
the causes of RA.

receptors

Autoimmunity
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20 immune attack for instance by influencing the activity of effector cells of

the immune system which are destined to initiate an autoaggressive
WaozeskeTibzz [atter two sets of genes dictate which antigens wilde#Bsyo4/008600

targets of autoimmunity and hence which organs will be attacked and

what damage will occur. In addition, signals from the environment

'nﬂﬁﬁﬂﬁrﬂﬁﬁ?\éﬁf’c@ 8Bk af sﬁe’f_tﬂiét@!.’[ﬂpﬁﬂél tyrahihe &@gﬂﬁﬂ&l’ eeilevRled against

self a1¥ afglesc i &the O\é%s I rea ' 't HHYne %XStF self reac ive ’J} m‘ﬁy cells. The
peci ICI t e potentia target tissue. And

norwéréommégecmmfbvéwééat@én@@%ﬁ @W?@ﬁ%é&ﬁﬁl%été%emjé?hgm is the
cleahistecompatipiliiycompiexiMbicyPofidation stagiee: genratypingspodse develops
agail R AR 9&*}?&9&%16 OIREHRL NSNS I LD ABIRRURM B remaved

at certain genés encodé é’major stocompatibi |tycomp
frompvRrCh ot é@@ﬁ%éa%‘ﬂ?ﬁ%é?‘ﬂ&%ﬁﬁ%%%@el%bﬁqéﬂ?wcﬂ the effector

mediﬁ&ﬁstﬁyd’zm'&ﬁﬁﬁ%f Anbg e 4i¢ 1T dn bt eh¥ MMitgrasvimss. Phetnadchanisms of
tissthe Nf‘%ﬁ% 2 %g%‘g% %995% XVME\e&ﬂHnEn&ﬁEé&sé a§&ﬁ%§b%e{h§{3 Berate in
]fmmuno atho i

In particular, the class 1l MHC alleles

proﬁa@wemuwfmn%m&m&w%&%ﬁm#@é@g Stk yrbupidgstood what
trigiiteseageihensmsteptinitity todrl (Redeile; hoCuln®hidiRhelmatohfifbute to the

1ndg%8€8§> t;‘%es gt%%éxguge mg&;&g@%a%%ﬁl pegllwo%g@ﬁenﬁrg@gthe been
Sﬁ“ﬁ@ﬁ@f@@ﬁ? %4675 1IPnf’6lé ﬁs&% Iﬁ@%ﬁrﬁfgeg&@tems that

bind antigenic peptldes within the cell and present them on the surface of '
anfigeoiproventidiyesets foe isesraellen WithRiepTraesl eéceptorsler gpus of each
md'I’\ﬁB?ﬁ!lhTa&YHﬂFHi‘ﬁ%J ﬁ&éﬁl@lemt’éﬂﬁlaﬂl\lﬁg eh@@iisll% gﬁgfénwed@ea%?nsascepnbm to
anchereau, ature
e T L O R e e e HE B eactiviy of
thepimsanoe STitage andmbers cracivedsaosDibe mngiw%syﬁowatmseé to several
d1ﬂ@é1§%?ﬁ&rmﬁi&mﬁﬂﬂe%§’é§§&s&mtm |ﬂﬁé&&l@hmmunoreact1wty is funneled
o QR AR L RO BER0L R MEIPIRBIARM o aptigenic
3 nowaﬁ autoantijens and cause stimu a on and expansion of synov a e
pelaféqigs wniErrelenthifde $HE nthansmaoagt méb%e‘eékwe%fdﬁra\;@s@fea tOJmod ate
imtfiinenetakf 166 998hAsL 814 dd)eddny Hike classity HEARRIshells BRIhe immune
rotel S re heterodimers consistin 0 a e
G L o PG ST 0 i s of enes
dlcgaaw@cih@@g%w@éwemwﬁ%&@ﬁ ﬁ%@]ﬁ}%@@@q@ BeRests é organs will be
attebladdsinal welatdenpgseitighsdoud, 6 and 9 of the peptide (Stern, L.J. et al.,
Nature 368 (1994) 215- 221). The allelic variations between HLA class Il

moiﬂcuaeaﬁ&ﬁpu@tgeélgheﬁ%@ﬁerwaleamme binghRAgeNE PRUERPment of

Thls IS ggﬁﬁ rr?[%g)tgr%? aﬁv%%y |ndlgldu sPdlff nlt e(;rﬁg r@ﬁ (%‘l?:%fé%gg\é&he immune

SYttmq dafhtsntxgmfmméice@mds‘ég (messﬁmmmte@ttaﬂ tSerrttezog120bmyly, there
is drRd thBORIFRAtARSIROMRILRY: FiAsS:H M fecmglecules are typically

longer and more terogeneous in size (11-25 amino acids) than the

pepM;!I ork?us'fgc%nbz a(i‘z?sl Ik cules (8-10 amino acids). This
difference arises because tcheppepl e binding groove of class Il proteins is

O e e e e, M v
ur{A9aT) W #pwn that certain genes encoded by the major histocompatibility complex
(MHC) confer a significantly higher risk for the development of RA (Stastny, P., Tissue
Antigens 4 (1974) 571-579; Wordsworth, P. et al., PNAS 86 (1989) 10049-10053;
Wordsworth, P. & Bell, ], Springer Semin Immunopathol 14 (1992) 59-78). In particular,
the class II MHC alleles HLA-DRBI*0101, *0401, *0404 and *0405 in several ethnic groups
increase the susceptibility to RA (Reveille, J., Curr Opin Rheumatol 10 (1998) 187-200).
E.g. more than 90% of RE-positive RA patients carry one of these susceptibility alleles. HLA
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As a consequence, class Il molecules typically bind sets of overlapping
peptides that share a common core sequence, termed "T cell epitope”,
wORBmIave2aifferent lengths. 25 More than a decade ago, it wascreeegnizecksos
that the DR(3 chains encoded by RA4inked DRB1 alleles, although
exhibiting polymorphic differences, all share a stretch of identical or
classalm@si édercak aviiND-acifisappasitionsd bikdl kndpeniaspifieidsbaréitiin the cell

and BRURRE H{GICILREN: ik, &f eﬂh%g;éﬁhé%eﬁﬁﬁg WROGHIR A0 Welidkhe T cell

Ince immunity to autoantigens een regarded central to the

recepigfioRiehdlds FRE | WARRRpSBireBeathAPtHE M ae tE AR O HBRRE itfPonse
(Banﬁhﬁmdﬁsﬁﬁdiﬁkme aMheNaspe ik (DFOMAld6LL62 )byl at [BAstteemiation of

part@t];ﬁg ?i@%&qgﬂmeé{[ﬁ% aflacing the prlevant YARAMErs of activated

s for presentation, and second, b selec %gh& prop ate bich
CD§ fossééﬁﬁveswem&éem&ﬁéssm@ &mf&# Fé%s?jﬁ’ﬁ HdiGRatn whic
d1seﬁemﬂ@wé©mmmmﬁﬁehaﬂsm@d&dvém%edeklﬁmh@ghayedvmi)tapwasﬂigens
and '%LEMMISE%I e‘gkmrhs# e@m QI18, i RhIRE IARAREIRAammatory

bin mg o }gﬁﬁ‘.ﬂ@?@ﬁé@ﬁ%ﬁ? szgﬁéwsmat it

e (Ste
PO égee =tﬁr
can interact with both bound peptide and T cell receptor. WO
2005101 4bps BICHERIM /60860 BIHBRE ES ore dralseodipesplvisgsisting of
mor[ﬁﬁ%@ﬁﬁﬁ'ﬂ-r r&ﬁd”&ﬁﬁ@éﬁ%fr@%@ﬁfﬁhﬁbﬁiﬁ"@-@ﬂ@ﬁ@ﬂldﬂ%ﬁ@rﬁeﬁlﬁiK%Ugens ina

to enic anti .and epitopes. | man hat trigger th et an
EeE N B T Fon, AR e 0 i A GALCom o Rbye chaies

nt S
at r@leem@@ﬁmfw th %é@ﬁfla%aféwdmanﬂaéﬁa%raaﬁén@ Al e EleRP94) 215-
221Wheibenidie antiganasvhicheae IS releastid mbibaitinedboattifagehe differential

abﬂafgtragaﬁg cge mlte%?ﬂgspﬁggqg %Clt}/aaoﬁq,ﬂ%naﬁg%@fm Sfﬁléf in their

nsequence al‘ltIE] spreading as a result of inflammation (Corriga _

HL&/ md@ ba%?%@fsent?ﬁ%évlﬁﬁﬁmﬁ%ﬂ EPYDEs) %&éﬁéyafbaﬁﬁer%éffé%ces in
the iqudifficoll inclefieeespaiiey Ehiesmentnhismd.jiSoidrich 2b@ (@0UYRN7E7- 1800).
present throughout the body, including the joint, but the pathology is

@@gﬁgeﬁi‘("ﬁgﬁﬁg Qﬂégai?lm@eﬂ%[gc@@sg%@aw 4l Tﬁﬁl 8 nd more
er or possl Igens | erived 1ro I1es e

et qERES oD, hts RO, AN T, S BT H OB PAchtal MHC

molskthes iffod0d @mwmw@)oﬁnsplé&ﬁ@anagw ﬂbemha@stbeenmrépbmrie groove of

cladhB geﬁiaﬁs(tzt; be%mte%%e tttad@? é&@g a(&tae%@dm” edemifiafitcan extend

N N artcular car uto 100 al were

o ol T AT P b ISt i ot R bl o 8 75-79),

As Reavosstaicardenotherdemes rcm@bdbe@damtqoafmgépmmmudes that share a
coftBaNEHSR LSq@indd; t&lieEXD é%ﬂ%ﬁ[ftalégl , 8 havadrenelveemand

coworkers have shown that peripheral blood T cells from RA patients

Prols dg%%% 9 LMo sﬁoomawe%%%@mam%gm g@ﬁ'c&‘agd by RA-linked

antibo OWEVEI’ e response was seen on patients

DR ahiles Ierelkhopgheeshib RGBS 575 0o A0SR TFeie b identical o
alnwecidkntivul nizdtio ncidta Glbsithen sHiowh ioinduae té:lﬁl"fsinm“ﬁd gpitepe” {Gregersen,

I@X&r %fs'ﬁgtmﬁxg'm&hﬁ%%@ge@)ﬁ%ﬁ %ﬂ%&@qﬂ&l’% Rgsiﬂ@ﬂ)%ﬁugens has

t’at., J Exp Med 18 1113 Rosl
E?ﬁqﬁﬁ%@e%@e%( éej’z@?ﬁégﬁgf Fendbohinimee e ihe shared

ept046 lcankll *0hpdstralisgpenibinkaige washecxa:bpectm@ @Btideﬂamﬁhmby at least two
diffeRifres 281t Of MRane!thdaas theSlRlevEM autoantigenic peptides for
presentation, and second, by selecting the appropriate autoreactive T cell specificities
during ontogeny. The three-dimensional structure of DR molecules has indeed revealed
that the shared epitope is located in the center of the o-helix flanking one side of the
peptide binding groove (Stern, L.J. et al., Nature 368 (1994} 215-221). Thus, strategically

this shared epitope region is positioned in such a way that it can interact with both bound
peptide and T cell receptor.
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25 J Immunol 26 (1996) 928-933). The same epitope of Cll was capable
of stimulating a T cell response in RA patients, particularly in the early

WOk &f2disease. Synovial fluid T cells were especially respposivest6inessoo
H.Y. et at, Arthritis Rheum 42 (1999) 2085-2093). Although other cartilage
proteins have been proposed as RA candidate antigens, DR4-binding

e@mg&h% keehdefinedanosbeean eheilageotigoarseiei 9h30question

Wha ggl Thléupx otelxp Isag Cé%tezgngy Sycnlﬁv!t;algcells atﬂgtatrt ﬁagalihe onset and the
chonarocytes an expres on Is Up ? ate asma a

dev@%?ﬁgﬂhﬂé%éd&?@&b@“@@ﬁ@@%ﬁ dﬁ&ﬁﬁ@@@es@f%@@ysh%mnﬂﬁed in
seruginatdr dﬁl@ﬁﬁl‘ﬂi@@fiﬂ ﬁl’@t@éﬁtﬁlﬁﬁ isdifaeswrtieiisvibethigetis addiinnwehich were

I'e}‘agéte C'[?}%éifgl’% e Ij a?%ﬁ1 r Iﬁsegg Ll%{l.{%%-lg?

aggé &tﬁil o Whether they

1 29).
are Wéebrré&eﬁﬁwss f&&é‘?é@é@%%‘ﬁaﬁ? Tesilioi @Rmﬁéﬁm&%g » V.M.

& Pdeiyiad hHetrireRerekidueadG3- mahﬂsidml}:dfﬂotﬂem unodiffitednto define
t%&%?@ﬁ%%&k@r&@gﬁgéﬁ&g% ggﬂl!@ 'BQ&% t{‘ﬁdudmg the

ive HCgp39 (Cape, A rthriti Rheum 42 1999) 1497
joing eyt they %‘ﬁ trcgeied @f@&ﬁe Predpsrastets hidpisintie did

correlate with disease activity in RA patients (Baeten, D. et at., Arthritis
Rifetodid¢2000) 1233-1243). Antibodies to 1ICgp39, however, have also
been detected in the sera of patients with inflammatory diseases, such as

inflette maagery o ciseasblandeysicesic LipRs\deyieimat daos (Bidigs using sera
0T, %@? ﬁr@&n&‘ FL%W FJ: N@g O%lﬂéﬁé Mtﬁne‘g%%mteg) E@Sﬁ@nﬁﬂe'ﬁ) ge&if{(ﬁe most
T cells solu

e peptide-DR4 tetrameric complexes were use

conyieREIRReciPuant gaDa detResmiprenpsdHE HhnerpiRalDR molecules, is
typﬂﬁemﬁz(g@QtZ(@JZB, Lthet pteddhbiGi97 (P000) 28 1a296)laT hen@lkf2RAutoantibodies

a aﬁ?%"%'%%?é‘ SB@%@&QSH@S{&Q&HSDEP%@SQQ’&I'\égcir 851% E())f RA patients

mas not stain a detectable fraction 10 of synowa

althahah i oot gﬁfrﬁiawéﬁ%ewe -Sttaanuhadie: fie PEYESTDRAAdMsRes S et
al.,STijyg Estnihihahthel H4306 AR chmalGD4n d celliekparnisionsipresahtirperipheral

blo'c’)é“ﬂ&ﬁ% ﬁ SI;PA%&!H‘ES @96]5'?&&9&“&5‘ 1t GHRE AR Aatermio gﬁ%&ms with

describe ove._[nh sum despite some stro g indjcatigns for a

anty [} #8Y 9 s SIRYERTST: (T ISROTIH AT RFEACMR AR %0 evﬂﬂﬁ%tﬁéﬁ%owdem
et dniRjensrntlAgisAcERy7 A Aifedlpiookthatipeptidesde! DimbBioatieGapBoCH was
sh(%% &5%1?8{1&%%31&?4?&%& toné@;%nﬁ gdgegglgg@cambgﬁgﬁw v Gnd *0101
S Wi S | ctivatl VI
RGP T i e e e B i ) immunol
1601 ﬁl@ﬁﬁhﬁ&&eﬁ?@e’fhﬂ?@m@&uﬂm@d erttjtisihpoth iz imglrédtdrtransgenic
mﬁé‘%@lﬁ@&ﬁﬂéﬁ% %ﬁ#ﬁf&%@e@?@iﬁ@ﬁ%ﬁ%ﬁé@dﬁg@@sﬁ etal., Bur
ass alternative stra o theid Ification
R @ﬁ%@%@é?ﬁ e R O ch e S b ditigg 2 T cel
respamaaliy &bqsas@mp@ptrd@hm!ﬁgen@bo@mhrtemﬂ@’é@smq Sroteod|daid T cells
welditighe nelR-gfonanociana iratiegica haass FhAMH{AMQlemyess5-2093).

conferrlng susceptibility to RA can be purified from cognate cells.

RA- d f
o e R e g amticens

DR{=binding mtsemu&@%diféﬁcé@%ﬁet@ﬂ%ﬂnw bb%ﬂaﬁ%@aﬁ@na}l@ﬁwtem 39
(HagpsBpeiiopeityin Rus-teeliaditayiapsovit ﬁdﬁﬁldﬁcbuftilﬁﬁﬁﬁﬁim}ﬂirocytes and its

S R I T b s

Rheum Dis 59 (2000) 544-548). Similar to CII, HCgp39 treatment induces arthritis in
mice. In addition a HCgp39 response of peripheral blood T cells from RA patients was
detected (Verheijden, G.F. et al., Arthritis Rheum 40 (1997) 1115-1125). The predominant
epitope recognized by T cells in DR4 patients was defined between residues 263-275 and
identical to the immunodominant epitope found in DRBI*0401-transgenic mice after

immunization with native HCgp39 (Cope, A.P. et al, Arthritis Rhewm 42 (1999) 1497-
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large amounts of tissue, and the analysis was restricted to a few abundant
peptides (Kropshofer et al., J.Exp.Med. 175 (1992) 1799-1803; Chicz.
R.M. et al., J Exp Med 178 (1993) 2747). As a 30 result of the
development of high-resolution microcapillary HPLC columns and more

07 S oA B S P00 A1 it
in RA 03513 4BAsENGRIRirel, \AHEE B R bitsn |ﬁr3rﬁ%9ﬁﬂhb2€@e©%3izmg>ndies to HCgp39.

- 1aowev@i3@i6§%shem@&iaaeet@@iiﬂe@t@ed@iiﬁ%maéﬂfs agdhsequensngiedige, such as

mﬂamm ?egﬁ)%% P&*,\é%se? gi%e tbs% (Tp Hld%sag { %qr%rlc Ceerto %%gjé) I‘H?élpévé lower level than

erived from 8 "autologous which were

in RA. pulsed with serum or synovial fluid derived from RA patients. The main
advantage of this innovative approach is the usage of human DCs that .
larerprofespionalsraciR Anrevantafitigénplocesing andpregentatiolR4 tetrameric

compléﬁ%%@r@fdd&ﬂ%t%f&ﬁ%ﬁ%@[ﬁﬂ‘@bﬁ*@‘ﬁ!é}w adificial Bigeltlines. BEE® in DR4"

enriched in rheum o] nd tissue a erived fro
e o S A A A o o
specifip@aupe 28)C Thesphfs-taackisst p@iéﬁ%@@@wd@%émm@t G818 WHRipctable fraction
of syn@%@I&S@#ﬁgéH@VeﬁrﬁéM EiGimplesulestegebianmith aitarteyafep39-DR4 complex

sugges§ § W@ %l%g%lﬁ%%%%ﬁf@ﬁ ks FEQj 5= gﬁﬁ%l%?i&é%@n(%%ﬁms are aot specific

N & most-recent stu y, it was own t ex vivo ntiate
for theﬁl?ﬁ?ﬁ%@%%‘ﬁé %@%ﬂ%ﬁfﬁ&é@fﬁé@%@%'ﬁ%ﬁw&cally similar to
antigen-presenting cells from RA synovial joints, were capable of
Igenerating deshpresentiryrimgnndodsminant egitbpasifldaeciP asepciation with RA,
the ewﬁ'&g@%ﬁ%ﬂﬁrgifﬁpgﬁ%s ai'nti@&'ﬁﬁ»‘ﬁ%@ (2@02) 66dhe663R0MaNAMRIdes of CII

the capa me C d to eff ctlvel activate
or HOQ AR R B Rl Kia"tgr‘é%?i Bl igynine cells with
sub%ecwwarssﬁp@ﬁﬁ@@s B@B%ttwm?@ﬁl%ﬂi%@&ﬁleg% pre¥Bhigekigepbythermore a
major playlarsupeioneg|enisithe islhgathagerasis:idiseaseR lwIinigifduced arthritis by

mmun%?%f%\%l\é?%ge L Qﬁf&g g%erg, %ﬁg&%{&ﬁtﬁ /Qroblem posed by the lack

MHC c ass ll'restricted antigenic peptides for RA is
oIve by providi nat raI oc ssed MHC class Il associated RA
]i?{ffé rl?fev b%“ﬁtfa%r’;%%ath o}It/ e%%ﬁe’y”a@g derived from as markers
for RA. The disclosure herein prowdes novel naturally-processed

Anleratpaptitrearicihardeniticaieniis RRRAe S RRBHOSVs e T cells relies
on thhcGRgerosaeRdysThederantigdnippeptites pretplesentechbybdwmlam MHEC class 11

molecGl8SS WlLARRRPIRIeqUIgS flRibied framdendritg.cells whith wergdutesdeonferring
with. serum or synovial flui fhjﬁa gf erived from z% % with esta Ilshed erosflve b

susceP A LU AT b AT SR e AP Bt S PGl s can be

acid-ctedchmpsinge@Htdedstthbraninolercidhsenuence bkl peptides can be separated

by HPl?l@delﬁg %%ﬁﬁlﬁ%%@d‘éﬁ@@ g@cﬁf@x‘a‘ﬁ&&ﬂ@&ﬁ%@ﬁ%&@é&ﬁi@& 4te %ictrometly

030,128 01,00 20 e8el 06 ATING OIS SEANENGE. s were
eLiaTe en‘?uf seece r’% r‘bu coﬁ&st’ﬁ] * Ik ﬁB

as yet,w@b/ q@w@ﬂr ET] é@d;ﬂ mN@slesghaiohape b\ﬁﬁfh 1&@@?@6#@% @Haned cell lines or
large dnteEminakiisnkingsegusntesala eaespondindseguantersalpdiag flompshofer et
al., Jéh 3 e 98 '@é%gl%@'%%? 5, %ﬁt@f?’%‘zo&{lsggﬁ? FH&%&?@ 19688207.47). As a

ﬁ?lnat rom interferon-y-induci sosomal t eductase,
result ﬁéﬁﬁ ﬁaw%&%h&%a@%w%ecs&ﬂa%ﬁ%&§ fags, and more sensitive
mass prakinaseetypelpl@smoinabpepadtivatorbimanunoglobatindibereytthaiowatt, A.R. et al.,

Bur J [R9I0ALL1260 B proiein.mpelipearetein & éio%g%meﬁ%@@@mm) 127-137).

non-ATPase regilatory subunit 8, interleukin-1 receptor, fiboromodulin,

S’M CSF/ 11'61%41" 15'% 'S Ce%ﬁgli[ bg?égn@dg%éb%go Iln%ida &/L%%Igrli%h{ec nrlcrf A\Was used to
chai n complemen pﬁement a-chain),’com
investigate the peptlde antigen repertoire of HLA-DR4 molecules deuved from

Due to {quanon
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C3 ((3-chain), SH3 domain-binding glutamic acid-rich-like protein 3,

interleukin-4 35 9 induced protein 1, hemopexin, Hsc70- interacting

protein, invariant chain (li), retinoic acid receptor responder protein 2,

fibronectin, cathepsin B, tripeptidyl-pédptidase Il, legumain, platelet
autologausivaeinlyititcrerlleddiiey, poiyinipsae 208 sdlyRidhsTerdte Vi Hasigbtadd derived
from R Qf@iRMRarht Balbadranent blventiomalseiprapgesthesaiantigariol human DCs
thar ar@ HIRERBAL S ARASHIMARY Alffeard IR ;B?gé@{ BhETASIVR of using

a ese tides

nd/or non-erosive RA. Moreover," antigenic pe inked to

transgepjpeniEnatndeisiecaraéicid @/éﬁ%ﬁ%ﬁ%tibodies reactive with said antigenic

peptides, nucleic acids encoding said antigenic peptides, and nucleic acid

Dionsteustsichodticelisumaoidethisudalonesred singre alelantglanizadepamegirculating
immatt%@ip%%&iﬁﬁg-(@fi%ﬁé,m‘f@l@g% qrf enRividiedson lisplating andidentifgngre the most

.antigenic peptides. 10.1n the first aspect, there s provide o :

porent e T S dEn e T aleas: e SESEB A fopcther with o
variety sfitpes peptidepieriiteg MétisrsEaie nDenads beliBieh fddSPthe?aming)- n a most
recent agidysaguencehotihalpentide;kindingroetifaf BhuDING. 48 wititrophages that are
phenotadiggf n {&I?PQO%%{%W—}?ML%HBM §8W%‘f§ﬁ8{ as.éﬁﬂ5(ﬁ§lpﬁ519{5‘,gwex'e capable of

%gque ce selected from the 15 group consistin Oof SEQ IDNOs, 1t 3[%
geﬂem‘iW%\%&Bﬁaeééﬁédﬂlfﬁ%%fﬁfwa88@%%6%%?&% SigBn cgl;ﬁ?f?is' g etalsd
Immunah A6HIRAY yeaCtiveoaith AICMHE cassaiaitigenio peptidedashdifined cells and to
effectiie? ié@ﬁ%&é%ﬁ&%@@@w_ 1tRers i@{ﬁ?&@éf{?ﬁ%#&ﬁ%ﬁ%@%@g}afsﬁ#m). Thus,

) compyising, (a) at legst the amino sequence of the :

pepid oA T SeEIEE P e BrouD onsianig o S e ol in te
pathogdfetis 57 dinch SE @ DI Nb . 1163l tdrive; ior(apatderistie amino acid

sequence of the peptide binding motif selected from the group consisting

THSHEQDHN @8_@%4{91109536&@ 8 Qutb Naeo$08dte b2 2 iithchdslfionsti@8d antigenic
peptidé!'@pg{g'@'@w@d %@”&BQ@&%%%&F&%%%QF@%Q%Q&“W WENSAT associated RA

~selected from the group consisting of SEQ 0s. 1to 39 and SEQ ID
antigeifoBeBE!ES 2oL RAMSIERTRHE Srtigerie Bs%fb‘f O rdheeh o BRI

and/or non-erosive RA. In a fourth aspect, there is provided the use of the
WikCdisalosuramairini esepirie oy defitaml BorpeRrscdvidBRgmRepeptides which are
candidaftig@nicpeptide is@aimaskarios-aanesasiveRAse armififih appsidetherepssented by
) ided the f H igeni ide.c ISing; , -
o IHERIAI4 35 008 MG el a0l e e 0d (0 s i
Serum (GRS éﬂﬁlétd@ﬁ&@h@%ﬁ%‘%%@% ﬁéﬁé&‘%ﬁ‘%@‘"ﬁé‘ﬁﬁo@ BiRerrgsive RA. The

MHC riatif of SRQ4MINRPLAS eitthadditiotiah Nuando@ytemipabilaatkiegst the amino acid
e D Tt R
57 andh 0 VRO HE b2t T S ML TR e G SeE Sopgplge binine
motif {e)eatdédistrtbaging ackiseqaerncd-6r tROSptitisbindimriBR 8P DER. 103 to 122
with aHdiNGal Ba@l C-terminal flanking sequences of a corresponding sequence selected from
the group consisting of SEQ ID NOs. 1 to 39 or SEQ ID NOs. 58 to 102, and originate from
interferon-y-inducible lysosomal thiol reductase, integrin beta-2, phosphatitylinositol-4,5-
bisphosphate 3-kinase, urokinase-type plasminogen activator, immunoglobulin heavy chain V-1II
region (Vy26), DI-1 protein, apolipoprotein B-100, 26S proteasome non-ATPase regulatory
subunit 8, interleukin-1 receptor, fibromodulin, GM-~CSF/IL-3/[L-5 receptor, sorting nexin 3,
inter-g-trypsin inhibitor heavy chain H4, complement C4, complement C3 (a-chain}, complement
C3 (P-chain), SH3 domain-binding glutamic acid-rich-like protein 3, interleukin-4-
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(d) at least the amino acid sequence of the peptide binding motif of SEQ

ID NO. 111 5 with additional N-and C-terminal flanking sequences of the

corresponding sequence of SEQ ID NO. 72, wherein the antigenic

peptide is a marker for erosive RA. Fig. 1. Diagram of Dendritic cell
inducedDC)rnteidiatdd armiysigesinissudssabnpleisradeng itiotein celler{@Cshathdli), retinoic
acid rePRESRESINISI RGN PIRSEALA CRHMEARE S, anpdyeuaidpieraiant legumain,

latel tW m}’ant' an?gﬁn SOWC({ ge. .IS_&oxﬁ&f%}{isdglup[%%rsfegtlmal CS”r%ist-iP”?eZPr rotein Rab-

plate eaﬁﬁé‘é%lﬂ%ta &and s (l)gé Oﬁfryoc%ssin'g. % control. DCEargtuntured
11B. Thederessatsiyrabonditionginvidesabssn cabs gysoratidrsicadhtigeng oney they are

derivedfaduialion kB fHraftigre- oadediiHG slassRAMPierides arecpukfiggenic peptides

. n respegti HC cl Qci id e . .- P
inked B s S T N R P U S8 Rt peprides
nucleicCiih SRRIERE FIHE AR | esissitend antitgiti ci Kb ia@s tHewapst cells and
methodsdiatest frosm te rddtimdetaipuylspddeaithrtherseided. dhatRA patibeds dieeprovided for
: : J [t trect 1.2 RP-CI8-HPLC column into the ion
1801&&1%2%ﬁ%%@§é%§§n%§%%%@r};ﬁle%@igte MS/MS identification. The
numbers indicate the retention times (upper value) and the molecular
ImalsseSrowsreoalubof tive prostgtomihBdCpeptidelbenitigimihepetide comprising
(a) at RREUIGALIIRSCIRACHVAEME. 5i0:RBdRNT RGN SirRECHImmh 1D NO. 49, or
(b) at RPISTRS pepudes at a RSO0 of O miny, The m ré‘F% §"’?ﬁﬂ"’ﬁ§). 49 with
arther fragmente antf%orrespon Sdtda oufﬂy charged peptide ion
additiofralniN thdiRtderapra-figpoimeinpiiseeT M4 (eeriawlengjngispqrence selected from the
group ¢ONIFRABMSIMS spectium of the doubly charged peptide ion at m/z
977.1. 25 The fragmentation masses, together with the mass of the
parent ion, were searched against a non- redundant human database by )
Iaﬁnéeﬂqg@mwgheé@g&imﬁwe}qﬁeq,éif?gg@a@eag@ﬁe@ition comprising ‘an antibody
reactivBRKINaY WENIDKS GIS MG &R (omgrilieitter- doflag debresponded to the
dominant epitope ITIH4 (271-288) of the inter-alpha-trypsin inhibitor. The

positions of the assigned series of N-termin -ions and C-terminal , ..
R LrePhar ki SO SNl BF A DorS AL BIACIG R g mrisng
of the tested cahtlickitéfRaramntigedssiyuthecohtexpoptitedittglingtheotif selected from
- AR BG40, dlele T e Rutalve - HrARRBIGAH0L Rindingo motifds

boxed,in arey. and. Ay measule foraffiity (e peplde Wou.. wode slcated from
2005/614622_ PCTEP20641808809 “18 Concentration was dete medf t?_haﬁ o
thasraee deesteinsdeicBiihbdhy ot 4%iked ameurt QD iapyldde 122, with additional
NAROT-2D) pemtide by 5896 € Q) threughearipetitqnedhacaeiptdaain the group

Cﬁ%ﬁg{é@%@%ﬁ%&ﬁ@@gl%& %{\téjtg}]ggﬁ'] ?nﬁf{]ig}% 80‘1% g eporter biotinylated

peptide from influenz agglutinin (Rothbard, J.B. et at,
Cell 3EI988HS IS IE0%F WERNIde Rl BE TR PRty P RRRGEARSTVe RA-

peptides of the invention are peptides, which are associated with and

IRESENEh MM UGEHe-ANA NS eYHEAN AAYE Jer PAIERUAQeptide as defined
aboveﬁ\%\/at‘e or tolerize . io T cells. Antigenic.peptides presented by MHC class

SRR AR SRTAIRIS & RSST [ LLIGEHER 'S MHC class I

antigenic peptides, whereas antigenic peptides presented by MHC class |
in alecUigs AreMbG slasrid@arosiaiediy MHC glassl antigeniceemiidesmprising:
Peptides nIch e Sefl S RIS L AR DAL IERRTTB o 100,
or
(b) at least the amino acid sequence of the peptide binding motif of SEQ ID NO. 109
with additional N-and C-terminal flanking sequences of the corresponding
sequence of SEQ ID NO. 68,

wherein the antigenic peptide is a marker for erosive RA,
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or an APC are denoted as "self-peptides”. The main function of
self-peptides presented by. 15 DCs in the peripheral lymphoid organs is
thought to be the induction of T cell tolerance to self-proteins. Tolerance
is the failure to respond to an antiger?ﬁmhen that antigen is borne by self

In zisbubsgstoldréne is waltetbddiictoksrahdbe AitgerieswHishtmenepipsuléropmprising:
an inghviduaks @wadiadatesealief-selfratigange hdmioantigensi:\ No. 111;
adaptive immune response directed against self antigens is called an 20
autoimmune response. Likewise, adaptive immunity specific for self
antigéhstitces|ide amivintridreguainoridbsvspiesdindiagmmatihel SEQ ID NO. 111
responseiidigidiedagansigelCaniigend. Rilsnprokabbrgiie 10 afe corresponding

autoimr%;;ql% I{gggpgﬁ@\t/fﬁtl\}ap ed on the involvement of autoreactive T

cells and/ or autoreacfive anfibodies. Immunogenic peptide includes, but

is ndtEsHR AT aRtiGERE DALl AR EEp ABISEPESURMG or stimulating a
cellular or humoral 25 immune response. Such peptides may also be

F‘f‘g‘?‘%i@i‘é’é@ﬂﬁﬂ?%&&rﬁ%Q!&%eq}??ﬂ}{f‘é&ﬁ%ﬁ REQIRIER SPERUSH iRdfifes: Dendritic

nome of bacteria, viryses or other” fqQreign jnv %«E%rés}:n_d gx(hlc differ i
cells ( %ﬁ% FrBRSteIRE G ﬁ‘&Hg?Bfoﬁ?F%H%&ﬁ}k@r T sty g contact with an
antigeT eyrage(alglesioneticit ddidellirésponsemalgainstifonsigioprotépes thetplerend antigen
procesfiafved HeahRf, R aptigenicRantides aie self-reniiiesnthal O aHYMMES of synovial

g S I['fjanti sandas.a c quence of the di rroneously trigger .
i o AT SRR P A0 W S0 o e oA ey ied and
the respactie Midsentshentioni pisl s v D iessue aligeniengdgerielied.
comprising (a) at least the amino acid sequence of the peptide binding
nptif2gelebiEy-F8m hé/i oBp scoRsitinGlofoSta@y #idaNO o f 4B 5 Thisel [I-associated

antigemEGe %Q?a@%%%%&%te‘atfﬁ%%ﬁh%ﬁ%@&@m iﬂﬂs&fk@iﬁﬁﬂé&é&@%ﬁ’é&&% RA patient.
peptide binding maqtif selected from the grqup isting of S| S,

The gHcs A SRBIL RS 105 £25 bbb oA R et g (. s

spectrdlaniindosenuesidels ofla/dbvredpanaintcseqlienceisdisstendicotm e getupsion times

(upperconsisting el SEQRINGsssI018%anthiSEQ HEhNRSs(3& 4t peptide peaks in the

mixmrPr%f&lrglbelg etgtev{lé/lgi—{geclass Il antigenic peptide has a length of less than
RS minG gmd‘s, more preferably a length of 11 to 25 amino acids. Even
more preferred is the antigenic peptide of the invention with a length of 1 _
kd21 dBidiHE T BAXsMcRSSFERR Y IO HREURRSBHED b idE B g time of 65.4 min.
The mimkedteakconsiStitigof tEpeptidedoindiegpondtifl comgrising therfredrpeptide ion from
the inBPEHNLARINGAGIH8 S NErBrasent iyenton also provides a MHC class |
antigenic peptide comprising (a) at least the amino acid sequence of the
ige, Qirdi i 4 | I ' id ..
e g of Qe A A gz 0771
The frrgmsatetioamnstsnipasissaiiidhesasst 8ldBr eapoh iy WetusREded against a non-
redundsaiectedhinomiathbageobyy cosisisting: oSEEQ S NQ@&:dhitbr8. Filthermanesda sequence

MPKNH& @ﬁ?gék?g Wgermc @%}Qllgﬁé%%?f@éﬁ'%d %l}?éﬁ?%éQLi@[g&Eﬂoﬁh%% epitope ITIH4
ino. gcid sequence of the peptide ing motif o . 103, or,. .
Q71 ke AR R & éﬁ%&f@ﬁﬁ@%%ﬁmafﬁﬁﬁﬁa%sﬁﬁﬁfﬂ%ﬂaﬁ N-terminal
B-iond PrN O - & 0BiwitY additieonahiti@d.and C-terminal flanking sequences of the
corresponding sequence of SEQ ID NOs. 58 and 59.
Fig. 3: Summary of the differential binding capacity of the tested candidate RA antigens in

the context of binding to the HLA-DRBI*040] allele. The putative HLA-DRBI*0401 binding
motif is boxed in grey. and. As a measure for affinity, the peptide
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Furthermore, a MHC class Il antigenic peptide is provided comprising (a)

at least the amino add sequence of the peptide binding motif of SEQ ID
WO 28014942 or (b) at least the amino acid sequence of the peBfidéiBtitigps609

motif of SEQ ID NO. 104 with additiddal N 25 and C-terminal flanking

sequences of the corresponding sequence of SEQ ID NO. 60.

concenFahisnurs, deierinemhila Haggrseedeisnaediscprbinding nphsrgaapunt of
bzoﬁ:@ﬂk@aﬂmsmma)qydgtﬁwb@ﬁoe’oo(frmmp@@bdglbmh@gtm@ﬂf ahSE&ifdocal (1/

e [

1Cs) ﬁﬂ@%ﬁ%@‘%%ﬁ D I i Bﬁﬁﬁﬂ%ﬁ iB0r-519)
pepnéécﬁférﬁc Bense kanesheieing Retithwide) B st @ &19§@ 515-523) was
inclulfedtherhearada MHC class Il antigenic peptide is prowded comprising (a)

at least the amino acid sequence of the peptide binding motif of SEQ ID

NO. 106, or (b) at least the amino acid sequence of the peptide binding

motif of SEQ ID NO. 106 with additional N- and C-terminal flanking

sequences of the corresponding sequence of SEQ ID NO. 62.

Furthermore, a MHC class Il antigenic peptide is provided comprising (a)

at least the 35 amino acid sequence of the peptide binding motif of SEQ
Smn%?niarqm%%a%ﬁﬁéwtmsmmé?ﬁc"f@z%mes’m% Yith and

presarmidbaddideomehealed thel pdpticey biadihgven dtié poBEQ: RANGQLITE witholerize
T cRIHREAN fp@g%d@ D&S‘{éIHH?e'J KRgSevences RENS GRESPABAINGHC dass 1T

sequenceo O. 63. .Furthermore, a MHC class Il antigenic

assogjatsalienidVtvi eﬂ@af do e (RFRtsIs e S PRI EERISR ?f%selszfﬁ%ted by

MH@Pebhtidé tinkdingdesmtMeHEEQ T S G@ed oghl)idi (edststhentganimpeptides.
sequence of the peptide binding motif of SEQ ID NO. 50 with additional
Nrapédes tenminalfianking Segupnaemetibe serespdvidin Wﬁ@@dﬁhe body

or a%;rngpggrlzsl{ng ?nfaﬁggge?%gegtadh@H%ﬁla%% : %Qtlgtenlcdl%egltfdt?%ﬁba gesgnted by .

mino aCI sequence O

DCsinthopsaban! orrbos! ergsds Gwsiahictodbsithy a%‘i@‘gé‘éfﬂ @ﬁcTeC@ﬂ ﬂ@éﬂrance to
self-peplishes bmﬂa&agmqmmé ﬁﬁ@'é@d\f@;pl@ﬁ vathrogtdifpenpliNebOBatchntigen is borne

ermina fankln orresponding sequence of SEQ ID
bVSﬁéwS%%m PRI e

hermore a class Il antlgenlc peptide is prowded

comprising (a) at least the ino acid sequepce of the peptide .
mORLEERERIE RIS, dfe@e%% PRSPk a6 dopifiangens
or “pepiitei pinsn dumatifpels B Dokl @espofswitir exictitigaa 9 st andgens is called an
aut&rﬁ?ﬁmk@aiéé?emg sRauaRceRIgfie sRImasRRPANG: ﬁqfaﬁnmfo&ﬁfg@@s called

0. 68.. Furthermore, a MHC ¢lass Il antigenic peptide ovided
A R e g stﬂér bl dsmf antigens.

RA misopf a5 SEQAR MOad kitonib)aideasptinse ammhcsabn&@equeﬁwa ipiteement of
aut&%@gﬂ@eblﬂé@@@aﬁlﬂtgpiﬁgr@a@@%ﬁggmhlﬁgﬁﬁw @etﬁéﬂiﬂé’é but is
gankl?g sequences of the %:Irﬁeépggdlr}ig uence ﬁ ql‘ §1 b q
DOLIHRISE o 2R dRHETHOREPH TS ARTgR AT 18 prguitiéq or humora
imoomprisingnée) biclepsptides armiiisadid sagtizacdtbfamebpdiside binding
motif of SEQ ID NO. 111, or (b) at least the amino acid sequence of the
peptgedeinding ¢ gt of HEQIHD Mcbdelilinvitheagditionat Nbaatdis -terasesalr other

for%%?tﬁgg%%%u%rﬁeﬁ Cﬂggsﬁﬁ%{ eﬁggpgleq %ﬁ}fg&‘ﬁgcﬁéﬁcﬁ@ ”PON:% 7%1 enic”" or

antigenic p e Is provided compri mg%
"forgigan drepiides. They are able to elicita T cell response against foreign proteins they are

derived from.

RA antigenic peptides are self-peptides that function as self antigens and as a
consequence of the disease erroneously trigger autoreactivity against self tissues.
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amino acid sequence of the peptide binding motif of SEQ ID NO. 112, or
(b) at least the amino acid sequence of the peptide binding motif of SEQ
WO 2BSNG62212 with additional N- and C-terminal flanking sequBREEF 08649
corresponding sequence of SEQ ID NO. 73. The MHC class Il associated
novel antigenic peptides of the invention originate from 30 o
idtesfBrePEytiHygaing [prosemal Mﬁﬂé&&&tﬁs@((%@q pertste qomysing (a) at
least iﬂﬁ@gﬂﬁiaﬁtaaﬁd(&%@ei@el\@ghé%%pﬂ&gbinding motif selected from the group
osphatitylinosital-4,5-bispho ‘kinas Q 2.60); .
cons 8 e e ST b Pt the amino
acid prepppehainthy penddrdrindire sy qBED seied drome)the Browrdtentisirg P EQ 1D
NOsNO:163)7 apelipBroeiNGs. 100 (SEQR|MYOsddivcab N 269 lateadeabdlanking
-AlPase r r I 2.
e S L e A o eins s o
1 to RRrrsbf HRHMIRsiRY Se @D alds hedof> drsebpmisgc peptide has 2
lengtie o€ pisy R Qd RN addisanth 72 prefertibly pdxiy t(FBQ D2 NENniAR) acids. Even
- | g , .
morécrgr?ﬁ%%}%ﬁ %JE Q}@E%n?ggl\%l%f&? B EQULNGS: £ ihdd) of 11 to 19 amino

. ement ( ‘NOs. 13 t0 18), complement C3 (a-chain) (%EQ .
acidypMpssPIefer ersis P S ARLAST IS RERdR Mot teCE ERERHIFPRSER RPN, Peptide
bind#ty anctiT LhioptBisdgniwifobindicpgluteimiaddisl- rich-like protein 3 (SEQ ID
NOs. 24 to 27), interleukin-4-induced protein 1 (SEQ ID NOs. 28 to 30),
hsmp@sm E&lé%ﬁ@é%xgg&-ﬁ%m&%m@?akgéE%ﬁg&ﬁagé@ﬁm@tﬁhprismg (a)
NOs..36 to invariant chain.
o e S AR R R B S PR TS FOb QA iy 0 or (0 a
leastifbrormabim 4SE 3qEeno 8! 87 RepaYe Rinchnsapei B SEYIDNGD 48 2yith
additiRen Wrﬂpﬁl' I tidasent] (ﬂiﬁ@d?sé&@én%’ﬁ &@&ﬁiﬂé@@ﬂ?ﬂﬁ@?e@-@ﬁ;d [ReRdékd from
95), platelet activadi tor receptor (SEQ ID NO: 96), poly-alpha-2.8-
the %ﬁ%)lj}ﬁ?gﬁgﬁtt}la%g ﬁ;@%{ﬁ)%ﬁﬁdebgfgand ras-leated protein Rab-11B (SEQ
ID.NQs. 98 to 102). The single peptide bi,rzfing grooye, of MHC,cIa?s 1
OB ORGP HHEEYS RFRETRASRTR MeACUaREing () at least the
amineoleclkesjuboti sitides prpopebii8iopmhdtidtcl SIAAPSNKIOU)BES, (b) at least the
amifdAdE LeqlibhS BAIHEG ARSI ARIGEIE faptigesieluied I additional N-
human MHC class Il mo eculefs have a minimal Ienggth of atggﬁt 1;1% 58 and
and LSRRI R A IR SR ES PR (A RA@E. 58 an
59. al., J Exp Med 1993; 178, 27-47). The stability of the MHC-peptide
interaction is determined by more than a dozen 20 hydrogen bonds
invaking thergeptideddelonatanaifis-padple moriaedycbeipeans (a) at least the
.specificity pocketsof the bindi rQove i located ami
s e B S i D T iR IR A RRREAISY, B0 ?ﬁ%ﬁ?&m the
amigp edpeamragsorkie retehintas anebpl RERLBSNRLtH feyiify agditional N-
andipsrHiARlisesqikesesaicho o aegondiag @ijuelative SBQTDISE.150.
P4, P6 and P9. The combination of amino acids at these 4 anchor 25

B I o Mg st the
My Af %em]@%‘éeqﬁé ePSPt%ﬁ%’ﬁ %‘E%E‘%?o#%%}rﬁdé\?ﬁe (Ancnéit ﬂeast the
amiaminsheidscEbegdhtigepside igdingituoitifhet SIMTIDAOI 1tiyshiedditional N-
andPERUER QLTINS B HQM IS A8 RICIRE dBrafsfd AN e 49: IRk HESIBRIIIR®. 61.

derived from interferon-y-inducible lysosomal thiol reductase (SEQ ID

BI o gﬁ%%r%ﬁiﬁ@%%ga% g %’n&&%{«? E;EE‘)% & B@r%%ﬁ%&"é%%ﬁﬁ@ﬁﬁ%? gpleast the
amino acid sequence of the peptide binding motif of SEQ ID NO. 106, or (b) at least the
amino acid sequence of the peptide binding motif of SEQ ID NO. 106 with additional N-
and C-terminal flanking sequences of the corresponding sequence of SEQ ID NO. 62.

Furthermore, a MHC class I antigenic peptide is provided comprising {a} at least the
amino acid sequence of the peptide binding motif of SEQ ID NO. 107, or (b) at least the
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59), in SEQ ID NO. 104 for the peptides derived from
phosphatitylinositol-4,5- bisphosphate 3-kinase (SEQ ID NO: 60), in SEQ
WO pONO 49235 for the peptides derived from urokinase-type plasiiim@ges/008609
activator (SEQ ID NO: 61), in SEQ I@:NO. 106 for the peptides derived
from immunoglobulin heavy chain V-III region (VH26) (SEQ ID NO: 62),
amimbairn SieQuiR dd Of 1R7Heptihe ipeptidemdefied $ FQHDYIQ. didsteinttSEQtDnal N-

and NErERha 2GR R0l mﬁ@%&%&f%ﬁﬁ@ RMARHPODIRGIN3.
B 100 (SEQ ID Nbs 4 and 5), in SEQ ID NO. 108 for the peptldes

d from 2 e non ATPa re uIato 0 2005/01462
‘brffd‘o%lgfg%t i su Sﬁﬁﬁeé“fé&&ﬁ%b r{? Q%XV B ?a%k"“‘*‘t the
amlmc@@)emm@ séphacspiadr bintiom nnwéﬁeﬁﬁE»Q @c@&oé‘éssd Daldgast the
amu@ﬁﬁdﬂ SRR HNOhEIR fadiepkplides def s TomNObsmedi titdiG&Ql N-and

and 70),in S D NO. 11 for the tid
CrefpaapRRgh el ré%%est%r%éaﬁﬁpﬁ& LS sl
for the peptides 5 deriv m sorting nexip 3 (SEQ JD,NO: 73), in
N@%@%Fmé\ﬁé ﬁf SN PRSI BT ﬁ%ﬁﬁmﬁ&sw&a@\f R least the
ammhamd—lskcﬂﬁﬁ@el pfNi@sytuld B)ndinGE D MR [Foibe [ihtided) at least the
aan@ﬂXﬁ{jsf{ W'ﬁi@?@rﬁ&fe (RERPAY @%&%ﬁ@%@ OSES UM QadiBional N-

r the pepti derlve rom c mplement C3 ain)
and i

SE
ST PIRRE AT RO FHTSTRAE &f&@%ﬂé@ﬁ&%ﬁﬁ NOs. 64 to

67. complement C3 (0-chain) (SEQ ID 10 NOs. 76 and 77), in SEQ ID NO. 54
for the peptides derived from SH3 domain-binding glutamic acid-rich-like

Srpc@m%@ﬁ@mfm%am maaagaﬁ@@@ti& N@r&ﬁcﬁ@ﬁ mﬁnpﬁmt@e(a) at least the
erived from Inter in-4-ingduced, protei i

i
amigy g5igoSeReTe) qﬁtéwpr@lw@n@?wm@ BESEGY Meﬁoﬁdmth additional N-

andH{SeAQnntgrastiRo pretrion@E6P e NOSsPorididHs3gNeic SEFIRQ NONDL48.
for the peptides derived from invariant chain (li) (SEQ ID NOs. 79 to 83),

in RER IR, ;}é}t@f hesne QHH&&Q%%@%@@@E@%@E%—?Q @5 at least the

amgésp%% er proteln %6;%!\{?08 8410 8%%3?Qg\ﬁ I@bleaSt the

. amiibrafd mmd@%tuepvpddemdaagmuﬁcﬁ @mmm@mﬁ@&@mna} N-

and @ NP1l for e P sl vee dheras20rd éH@PB@@E@%‘EﬁSﬁ@S. 69 and
ID NOs.93 and 94), in SEQ ID NO. 119 for the peptides derived from

‘legumain (SEQ ID NO: 95), in SEQ ID NO. 120 for the peptides derlved
from platelet activating factor receptor (SEQ ID NO: 96), in SEQ ID N

12 eherEpEp i dlrBHERRR P ezsav%?a}giﬁﬁa?@mag@géz)@t least the
aml@oNl@idg%)]ﬂﬂﬂcmo‘E 2 oy Bididtiy rthaipedtied Hemed fiamor (b) at least the

A A O

ay also co prlse at ree,
an%ﬂésm@a% HERRSIESHfitafdResBe ﬁﬂi&%ﬁ%‘éﬁ%@m.?@

still attaining the binding capacity of the non-modified peptide binding
mafifir Brafexaielys, MEl 6 odiidtapagtide isipdiginpoti ced prisggisinig &t at least the
mﬁ?{@gc@a e heHEABEROL m&b%ﬂﬁ Ha@tmﬂ smdltmgemlde&lroﬂ}rm least the

ot .%eﬁ%‘fﬁa"s%% ?B‘é@%’é}%at{’ éﬁ}ﬁy S RO Sy 5’5?2'&'.%%3%3"‘&0@ N-

anfiyetevmnnisbAdskimgrivingresidiids epfresnooting @qammfaﬁmm&

the P9 anchor. In agreement with that, in most naturally
The MHC class IT associated novel antigenic peptides of the invention originate from

interferon-y-inducible lysosomal thiol reductase (SEQ ID NOs. 1 to 3), integrin beta-2
(SEQ ID NOs. 58 and 59}, phosphatitylinositol-4,5-bisphosphate 3-kinase (SEQ ID NO:
60), urokinase-type plasminogen activator (SEQ ID NO: 61), immunoglobulin heavy chain
V-1II region (Vu26) (SEQ ID NO: 62}, DJ-1 protein (SEQ ID NO: 63), apolipoprotein B-
100 (SEQ ID NOs. 4 and 5), 268 proteasome non-ATPase regulatory subunit 8 (SEQ ID
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processed peptides the nonameric core-region (P1-P9) is N- and

C-terminally flanked by 3-4 residues. Hence, the majority o%‘é:;):regtides are
WO W84 4pders. Longer peptides protrude 35 from the groove, Ref&By00+/008609

allowing access of exopeptidases whih are trimming both ends.

Therefore, the MHC class Il antigenic peptide of the invention co r|5|g§
NOs(keiol 635t intlawkino lrseenta (SHE: m@p@ﬁm@é’mﬁtﬁﬁghﬁdﬁrﬁéi fetedeps-: 69

and fr@]nGh@@mmmlstmegtwgmqum@@zm%a/@z@@A{ﬁ@&@@ﬁl 1%SEQ ID
49, ta nd I
N0 B B B R S ement

(SEQdﬁ%igfﬂfg bt SEG I arerlemono Gy ( ARG AL NG 89 f2 2t a0d 75),
com@&@ﬂﬂ@mﬁlﬂ\(ﬁaﬂcﬁﬁ)t@m@ﬂamw saduencerlvidameinespditindutamic acid-

o SRR R S g e o

an

25 e R SR S90S SR oot b S i (550 1D
NO Pr%etam),thﬁ\hﬂhﬁitcl&mm @bti¢kRac HepNdas of theopBientim@ntisidhaseptor

resp%xpdgp eBg)tgﬁPQC'fgé&t% %@5?5@9'}9'% ﬁ&&@éﬁg 'ﬂﬁﬁ@:lﬂ? (RfOs 87 to 91),

between one tenth and ten-fold the IC5 ofa orresponding pepti
cothegRe AN GHIS G S CORSTHITY BFRSRES D Rb 110 19 et S feguamain
(SE(DINQS$05330, H2elEhe diingling cfapemtycmpa)péﬁﬂdb i® rﬂﬂﬁs&féd fyly-alpha-2.8-

tr ding etadapsligehs. o3
s e A o AU TINS RBCARSINGs. 96 to

ntigenic peptide of the invention maintains its binding capacity to the
relevant HLA class Il molecules as long as it attains IC50 values between

orfEhesinblapeptidddin dies gvovstahMEKtatisnEanelesalesdssboniias A fpng, but
in coEARSMIETIMNING SleEuIES, DR s{&wﬁ@@lﬁ@ﬁt@a@mmﬁor@aﬂd 1994; 368,

21530 SIS, 10 e BEpUde PINIG, 0 B9YR NS REEH NG BLIRYRIRIC class 1

onVanants harmng & comm americ core region is
moh@n%@ﬁ @ﬁ%&t@ﬁé‘m &fsbopblherpepseand ?ﬁﬁ@&rﬁaﬁﬁwﬂl@ﬁh of about
25 SRRMEs TERiCE RNINAeY i Rab et agien) vagjartsipf.the same epitope 20

can trigger divergent T cell responses (Arnold et al., (2002) J. Immunol.

1693, 4 3t 0§ﬁ¥@f\ﬁk~ﬂ?ﬁ§éﬁﬁ&%rﬁl§%%§qy'§§@%@& RIVB@AR than a dozen

influence on the relative bundan of uncation_variants of 8@grtlcular

by g (HE AP e BARA e BP @ e JEn OPPEIGVAALETY between
speaifiiffyrpadsaciofebedrotding giveaunbtiarpe pfiptdicaset;dhenipoeiofl side-chains
of 9{9 &ea@l@QJﬁ1ﬁBdagq@s SrRly tﬁ‘é‘ﬂ?x&@rﬁ@&ﬁ IMBRBNHJCRS AR pockets were
S;‘nce Z%a tl% % gny |s%e(a}%% g ract ristic that MaY | ted at
B AR RS B B B BT AREAREy T oceted &
relataruaptsxbﬁam BhiBpeRtarndeldf diagnostiinative. & peptideasidhat these 4 anchor
oﬁﬁ/&w'%@;@lﬁgnﬂ —wassa Bt}ﬁﬁﬁgw&eq@&@mﬂm?mgwmrw@a and
asa antige en,isolated, i
M e DT L —
nire, gmmwlsswscsm@mmgathc@@s an@o&m@m wd&y'ﬁb@tt@pﬁ@% wdwigmmotif of
thdIREME NG Qlﬁﬁ @élﬁap% '&E?_ﬁtﬂﬁ@ﬁﬂ@#ﬁ)rpfsbﬁﬁcﬂé&Q%S?@ HS Rlo0dy for the
seru uid, or.urine ic the cqnsider

PR A 2 LRt corﬁﬁ%sixnl SRS rali e o Nos 110
3)00%&1\@@%@0%6@9@5}% RFYE fﬁg@ﬁawmmlam—?o@@ IRalOs. 58 and
5980% of e protelrs, ansh3Fonatticalhepeaey ride: Mg me MolgEadphatitflinositol-4,5-
b1spﬂ(l:>%r1}vlllta{5 geiunraasley (§§50f;51{\?6 g)dfferggbﬁ 1 NO. 105 for the peptides derived from
urokinase-type plasminogen activator (SEQ ID NO: 61), in SEQ ID NO. 106 for the
peptides derived from immunoglobulin heavy chain V-III region (Vu26} (SEQ ID NO: 62),
in SEQ ID NO. 107 for the peptides derived from DJ-1 protein (SEQ ID NO: 63), in SEQ
ID NO. 50 for the peptides derived from apolipoprotein B-100 (SEQ ID NOs. 4 and 5), in
SEQ ID NO. 108 for the peptides derived from 265 proteasome non-ATPase regulatory
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WO 2005/014622 PCT/EP2004/008609 16 preparation of a peptide of the
invention consists of at least 80%, more preferably at least 90%, and
WO 288t 49Ferably at least 99%, by dry weight, the peptide of #{elifVatftigiyse0?
Since a peptide that is chemically synthesized is, by its nature, separated
from the components that naturally accompany it, the synthetic peptide is
subudis@ldsi. BYTHOn\GEntio iy the SPeptides @ndlfy$wf the amrgéasi@lerived from
mterlglﬁgﬂd? 1‘%{%@ ?ofp(@@?ﬁ Nboe ?B%r?@tl ?@%'Wdﬁ% %‘bt’ tBeRigedbighived from
Isplays the S0 ides compris
EorOBRAHRY hebRoky 10 ShArTIe ecB b by A B0did A G Qe fom
GM- @ﬁmunélwemema[d@@em iy} ﬁ)ss?s‘emérmh@ $SERIICE@aklthéor the peptides
denv@@'ﬁ%ﬁpgfi&qiﬁ ﬂ@di@t%(gﬂ@mﬁﬂﬂgefﬂhﬁ L5.20] ﬁD@'@fE @'ﬁ%ﬁ%ig@@@mdes derived
conservative suhstitutions or chemi ves.of the ide
from g er- 0 LyBYA H%R}H zgﬁﬂyo gﬁlé]p% @% r?é aﬁﬁ%glm#:o arig resggaie% NO. 52
for tiseprpsivse dsulvsthfoatly idaplioaind e SEQUEASES Wdcitobi HardRAD NO. 53
for tPﬂé hiepiang eéﬁveaeffsﬁiddsé@ﬁpnﬁa@lb%n(@paﬁﬁml mdz{ﬁybstwted wittha74 and
r ue and w lays e funct a e
75), %3% N e e R e ?Pﬁﬁt. fdaw
NOsiféluad (FB.subShRiTehNPeRé fonthe Rertidersisrivsit fies didsdemaig-binding
glutaﬁﬁ@%@@%ﬁﬂﬂ&’rﬁﬁﬂ?@mSDl@meﬂi(ﬂﬁ Jeueing7gr mesmoNine ¥0. 55 for the
peptiaes Ei‘e?w he. substitution. of on ghalied lar %}de oL W§$§?§%’6sf°é%°§6?rm SEQ ID
Yhetween arginine and. ysine; betwee 2%) amine and aspara |ne
NO. 6étﬁvééhetm@«dﬁedaﬁae§eﬁﬁ@ HeeguBsit I8 N Blte Dai St
D Wchﬁﬁww%e@m&m&e@ﬁ%%ﬁemEMQﬁm@pﬁﬂbﬁil’(ﬁﬂﬁnIG)T N@a 36 to
fic a 0 I
391 Ih E(’e conse}ég?\(}éatglu s ?é%%sn&e?go% ges e%gél o Eﬁe%ﬁgl 9 NOs. 79
to S%Dema%ﬁ@a%moldéé%tbﬁae eroidas b ived; ﬁé&%&@éaeﬁ@ﬁ%ﬁﬁf&fm er
pmtsi@rwq&\mj TBfeOt0 sdstibjsy, ol FBepie Navingotie chepeptidainderived from

ﬁb}to%CI Cﬁi'%\ﬂ? 'Vé??tl%g q’ %?éﬁ Yﬁnl@ba H?%?%E t%@suﬂenved from
xamples O

such erivatizéd molecules include for example,

cathgpsia i WCHQ%e ik @%@p%&%@bééﬁ Qﬁ\}gﬁzé’ﬂpﬁgﬁfrrﬂemed from
trip@mityé-paydidsbI B (ERQPHD NEhes s uifeh\d4) ranpSE CatbobENz 0%y Groups, peptides

den%%gyés g@&gﬂ%w@%@'@ﬁ%ﬁ;ﬁ@@% aPﬁ%QEHHB%;RH@JBMve& from

eca groups may be_derivatized. to form salts, m

Pl gL RETHHES SOF SAFOH SR 0r IR G oy oL IR e g peptides
dengédprﬁ:ﬂ}&)l;bdpiﬁ&&ﬂxﬂ@lﬁiﬂﬁﬁ@e&(@ﬁ(@ ADHRyPALrndtiueEFRE NO. 122 for
the IIHRZOIS. APELR Ok SUEING MaY-HetaIYaizeEEPTIONTO: 98 to 102).

-im-benzylhistidine. Also included as chemical derivatives are those

eins or, WhIC contain one or.mor turaIIy § in
P Eroide Dare WS ASR AR RS HIAR IR FETG AN thre,
at 1¢a,st1 f@%ymnﬁhémhﬁ‘tﬁe@%@ﬁ%ﬁ@ﬂsf@f prelHaIB RgtoRIyENse wiawgﬂ attaining
Wﬁg‘ﬁ%i@f@@gﬁ@ﬁﬁ-m@&ﬁﬂdﬂWﬁ@dw&@gsﬁgmiﬁlﬂe&féﬁrfoSﬁﬁhnﬁodlﬁed
ne m e substitu erin thine or citrullin
v T O S USRSy e v
modw@dvlmtadas@ndamg@n@fpam@@mwﬁﬁv@%ﬁcahmh@w&éuﬁs%%vrva’ﬂve

amM€&acid substitution as described below.

Additional binding energy is provided by hydrogen bonds involving residues in front
of the P1 anchor and behind the P9 anchor. In agreement with that, in most naturally
processed peptides the nonameric core-region (P1-P9) is N- and C-terminally flanked by
3-4 residues. Hence, the majority of peptides are 15-17-mers. Longer peptides protrude
from the groove, thereby allowing access of exopeptidases which are trimming both ends.

Therefore, the MHC class I antigenic peptide of the invention comprising (a) at least
the amino acid sequence of the peptide binding motif selected from the group consisting of
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derived from can be used as markers in diagnosis of RA and in therapy as
anti-RA vaccines. The term marker as used herein refers to a
WOoRWFbIée3le, preferably a peptide or a 5 polypeptide, which IBEXERessEths609
in a group of patients with a diagnosegl disease, e.g. RA, and attains an
abundance that is significantly increased or decreased as compared to a
SEQ @nalsgroup. 57 he dsHKReloiibe. prasentipyentionniay b e sedrasaaid sequence
of th%r g éé'%i%ﬁf&i@E%Pége&@o%%ﬁ@%%@ﬂiy&%@mﬁ%a&esﬁiﬂlﬁmﬁdﬁtm 57
t usceptibility to RA, as a diagnostic marker 10 forthe diagnosis of a
and G2 NCY: 1P %gﬁ&@dg)ﬁm@a ﬂﬁ%%ﬁ@‘%égﬂ@ﬁ@%%ﬁlfﬁs of a
correliffenditipteduetwe ad eiffdréntfothesgof epdiseasdne. of, $EQifErdidiate to 39 and
SEQPEIWRER diffefeniofo g SGLFIP 3% RLORASISATKE! (9618 RIPIRHR Maning

_of the outcome of a disease, e.g., for .the prognosis of RA, and as a
aming aGichesst ?ﬁgbé?ﬁéﬁ%ﬁ%‘frﬁﬁherapeutic regime, e.g.,
as a response marker in the treatment of RA. 15 In a further embodiment,
th o lsidbs NEktiglesidlpaiggaiec oensidsirnd e praseasivrrntingidewchinding
capa%fﬁ@llt@m@@ c&frﬂaﬁoraﬁmigiMmmwm%m@eﬁméh%ﬂéwﬁaa@sé't%gold the
of- SEQ ID NQs. 49 t0.57 ID.NOs. 103 10 122, or t t
g RO e R B o R AT O o 9
and SERLIEHRIQT SED 102NEhe tipdingsappranSErspEd Gdnewyie Py xdeigmining
the @d@é&@@di&ri@e@kﬁa@m if?}ﬂhﬁa@iﬁ@ngﬁﬂu@ﬁlﬁ@?@f@ﬁwﬁgmw 50%. This
sequ ele t [ gonsisti EQ ID.NOs. 1 t0.39. .
vl S R L SRR o0 R R R a9 nding
capagiiy-r Saasl rvani Atk A ris Aomplsanise At loms MRS (Farilasipetween one
tenthepldon cobdprs I (] ficleasblittedmibracidspqdence of the peptide
binding motif of SEQ ID NO. 49, or (b) at least the 25 amino acid
sequence of the peptide binding motif of SEQ ID NO.49 with additional
N-and C-terminal flanking sequences of a corresponding sequence
selected from the group consisting of SEO ID.NOSs. 1 10,3 is.used as ‘1
e R NP PN B R O bR RO e binding
intqy hstipERE s SAGERBCHIPPTsiHhS (AT ARTERSE PSRl HEIa KU EHERNEY sharing a
conthepeptigetindiogmetifal SEQcinMNO. ¥odues () Mkaslihell3baming:ptides.
Im %Cifj YOS gt% Qﬁﬁti ¢ ([))rl LQQ{:%%Q.{ %EICE%#Q %%ar]i 530}'\/@% same epitope
Pa&_d%tlo af and C-termina flanking sequences of the correspondin piop
candgigeerd et d el W@&@Sﬁéﬁanebléaée%%mmweﬁﬁéﬁxé%@gﬁ@)-
RA. Furthermore, a IV[HC class Il antigenic peptide is provided comprising
(afetdudshthacaeninembiksegagtthaf theepeptide tindion thotiflaf @rundance
of HRAD:AO4.LAR Bt IEasLNRMNOA0O1462RPALIERZ0041008609r1 of the
amino.acid se(}‘lrjence of the %%%éde blndlngﬁgo fOf‘ffE%l% NO. 104 \Igfllt ¢
A B S S KA B A ARG S e e OB £ RE &5 BTy the type ©
prosesjaearalebis EQ Dhr ©igdyisviik e mptities laat fgensomerosipepRdes. Since the
antfHREEPR 8 AN &l@ﬁ&d&ﬁﬂi@ﬁﬁwapagﬁé&ww&e&@@ﬁ@ﬂ%m é@&gﬂe, the

at least the, 5 aming.acid sequence of the peptide binding motif of SEQ |
ot & RSB STED (AL L B PR o RSB i

motif of SEQ ID NO. 105 with additional N- and C-terminal flanking
sequences of the corresponding sequence of SEQ ID NO. 61 is

A peptide of the invention is a peptide which either has no naturally-occurring
counterpart (e.g., such as an mutated peptide antigen), or has been isolated, i.e., separated
or purified from components which naturally accompany it, e.g., in tissues such as
pancreas, Hver, spleen, ovary, testis, muscle, joint tissue, neural tissue, gastrointestinal
tissue, or body fluids such as blood, serum, synovial fluid or urine. Typically, the peptide is
considered "isolated" when a preparation comprising a peptide of the invention consists to
at least 70%, by dry weight of said peptide and to less than 30% of the proteins and
naturally-occurring organic molecules with which it is naturally associated. Preferably, a
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used as a marker for non-erosive RA. Furthermore, a MHC class Il
antigenic peptide is provided comprising (a) at least the io amino acid
WO IERIBAER of the peptide binding motif of SEQ ID NO. 106, oP(HYERIeH#108609

the amino acid sequence of the pepiigle binding motif of SEQ ID NO. 106
with additional N- and C-terminal flanking sequences of the corresponding
prepsetgoenceagfpEQe 18 NE b2 igiasedrabia nfarkbrioBidn eosiyedably at least

90% FHENGHO0F . Pi@z%% bb%‘t BiS RR }ﬁetﬁe E’gﬁiﬁdo?%@@%éﬁ%ﬁ) Since a

a%tfl ast, th 15 a |no Ce of the pe e Iadflﬁ tif of SE% s that
peph eHP‘E %1?518 ﬁbtsa%‘g&q E%t% REpEPtiETPonents tia
natumﬂumgmmms@@ mbﬁ@xqmpﬂnmla&dql@t@"t\l and C-terminal

flanking sequences of the corresponding sequence of SEQ ID NO. 63 is

used as a marker for non-erosive RA. In a further embodiment, the MHC

class Il antigenic peptide comprising (a) at least 20 the amino acid

fﬁg@%ﬁ]ﬁ%ﬁm?g%%ﬁ% ncf'??% pg@ﬁﬁgs& %c% fé%%ﬁé éﬁ?tDﬁE 'ﬁ%ﬁtmn The
[ u [ [
term, A ISR RSP N eEoess ﬂlﬁh%ﬁ?j Iorgen dren b ﬁ@ﬂgemc
peptédguemprohiBEQel ﬁm@@a&éﬂ&e@mm‘erém@mnéayzmubodxes and cells
of tRUGDRIMAS s%éviﬁ @I%Qg% Iéﬁﬁuaeegeee@rwede REQYIJEG, COMBEISIBE{@&bonding
at least th, ‘i, mino aC| nce 1 g Etlde ?lndln% 1 motif of SE(%h A
e e‘iﬁ“ﬁd’eﬁ %?H%aaé’t ?‘ﬁ’lﬁIolc SO A sUfititpas oF Themic
demmmﬁsg)fﬁbqpopﬁm ID NO. 108 with additional N- and C-terminal
flanking sequences of the corresponding sequence of SEQ ID NOs. 64 to

67 Hs tged 'aeacrgfarhanﬁws aiosivslypAptdy herngrem alitCaclasesidue sequence
ntiganic. R ) stt
< SR SR G e
haverheen rhnseacatied ‘dé eprityethwige piuadivnmy seiesresitdos erdeyhichglisplays
the Wﬁﬂc&dﬂﬁlom@d@maﬂﬂ Geepapitiakd Ia@kthgcsﬂﬂildb heesaf hacpiespbrdingrvative

sub%%%ﬁ%%f%%% &= _}J}Q NP:a8d3u3ed a8 ﬁcmaivlé? T g@éﬁfﬁ)ﬁp) YWive such as

EP2004/008609 19 Furthermore, a MHC class |
phenylakurRep dBIRANE PRI oNTHIRSng TA5 e st TREDIRRIRG aferd another, the
subsigqiencefafthepeptidedoypdiiy hretiflab SEQUDING stk a0 bghvatdeaginine and

1 s1ﬂgeb§m'&:91 %ﬁﬁaﬁ?ﬂl‘éeﬂﬁ?&%‘?ﬁgm nﬂ%@%@'@ﬂ%&‘l O.IrﬁEsQrﬁ% N.Qe éltflagtltuuon
with additiofal N terminal f ankln?%l equences of the corr%]ﬁp))ondln

of ansRASHCEFSA BEYID N B SIS0 URIISE AT SR HIRER R WoZHhetitution of
ondRAIdkurtkidraone;laabdudiassid angemicipepkideispotdwded comprising
(a) at least the amino acid sequence of the peptide binding motif of SEQ

ID7¥e- ﬂﬁﬂaser'(a)xe%}eaﬁ%éh@u@mmfﬁpidﬁegue@ﬁﬁi@é tiigeP@Réidsf a chemically

d blndln mOtIf Of S ID ace 131 1\1/\(l)|1t}.h eglquf:tl ?Q ’;Imland C L IIE-;Q denvatwe
N 1FE 17 |ng sequences e correspon ng sequence of ID gmfﬁl
refers {gsequbiestrpaikperid e hsSing RAS PLAHEG TSRS 34 ge@scﬂﬂy derwaﬁzed by

rea@fi89 Q5T FeRbE6S] RIAYIdasheoPRIispes (8] shibastihatiasingobaidles include for
e TR R A S RSO 5 i

d,mhhg@;@ﬁ%neg-rpluene sulfonyl groups, carbobenzoxy groups, t-butyloxycarbonyl
groups, chloroacetyl groups, acetyl groups or formyl groups. Free carboxyl groups may be
derivatized to form salts, methyl and ethyl esters or other types of esters or hydrazides. Free
hydroxyl groups may be derivatized to form O-acyl or O-alkyl derivatives. The imidazole
nitrogen of histidine may be derivatized to form N-im-benzylhistidine. Also included as
chemical derivatives are those proteins or peptides, which contain one or more naturally-
occurring amino acid derivative of the twenty standard amino acids. For examples: 4-
hydroxyproline may be substituted for proline; 5-hydroxylysine may be substituted for
lysine; 3-methylhistidine may be substituted for histidine; homoserine may be substituted
for serine; and ornithine or citrulline may be substituted for lysine.
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and C-terminal flanking sequences of the corresponding sequence of SEQ
ID NO. 73 is 15 used as a marker for erosive RA. In a further

wo embotimaent, the MHC class Il antigenic peptides of the invartiorrs¢-208609
described above are provided linked;tp a MHC class Il molecule.
Multimers (e.g., dimers, trimers, tetramers, pentamers, hexamers or
oligomers) of a class Il MHC molecule containing a covalently or
non- covalently bound peptide according to the present invention, if

%ﬁ@l Vﬂ%@sqﬁﬁmgﬁl@ f)‘%{@%'d@ Qf SlURFRSAEIM MAUCHeBproteins they are

radionuclide, or an enzy atalyzes acti sulting in a
deri AR GAERRG S8 G RETITAY B LN A G OcTEH gt EAFPR A R o Ycines
The qﬂﬁntliyliﬂcﬁllssfrumﬂaheﬂa}ﬁcté&g ta hubmmqﬂau@ﬁt) efainblrel po or a
olyg%g SRIOEAAL AreSRESHIE 0% C%&%%reg%ﬂwka@pa SUERSQMBIGXRS; e.g. RA,

latively hjgh mbe s of sy s are likely to be diagngstic of
and RSy A NS LTE i3e B 1<GBHY APETUGIEN REFAGH 6 gered o 2
condideasepln addltion, continuous monitoring of the relative numbers of
multimer-binding T cells can 3o be useful in establishing the course of a

di$ﬁ@&ﬁa@kéh%ﬁdiﬁ@@@&’séﬁﬂh@@ﬂ¥o§ﬁﬁ?%$ﬁ$@l m\@phﬁc@mm@md to predict

usin me ss | M I
the an Iue]!ri%%l VII‘US eerﬁ/egl%érgc'[%q g%AItman et gﬂ% Bkﬁ \é Sclenc \A%Qt&rmarker
for @?@%ﬂ@@is@ég diseane,@.goly, Beidige orrs oz 2 3rea§ g diagnostic marker

to dﬁﬁéf%ﬁmmém@@s&lﬁﬁﬂﬁmklmﬂm& be., expiittechtintrcbsimienldifferent
formie s S% ngo(%kp Quld e Hio %&E %1% CPRMIGALIRRS 3 Hnking Qf 5 for
puritie

ECU €S asse In the presence of a peptide o

the wegzeesmflﬂézzrad@wﬁém%mbsr b Sisteraups i sHisamical argzﬁfapmc
regiglegagy, estadaipbac raardmbinah¢ teehniguiesffRAthe production of class Il
MHC molecules containing a single defined peptide (Kazono et al. (1994),
Nature 369:151-154; Gauthier et al. (1998), Proc. Natl. Acad. Sci. U.S.A.
95 11828- 118331). The class Il MHC molecule monomers of such

TR BB ARG @%@%ﬁ&%ﬁggﬁggﬂg S0 ARIR AR ot Leas

ternat IV€‘ ey can be mole

the apuneaififescaBeRsif Srementign Riading anothsalrsted fremibic-SEmy srisisting of

SE@h@nNosaiasshsl ot S " BallNOand(3laori 2l the geptidéebindihg akafino acid
nventio

seq\é%:necée @1& R ] %gﬁg%g%%?e%yérgﬁgfggg?f QSEQ{%}{E%&%@% NOs.

reactive ove-descr ass |l antlge |c

49 ﬁ%p%eaélﬁ' ﬁ@%e%r%ﬁofo Hethedbiogy it pridisa st 1
seqlsanwes dinddsreispiasitapeqetam piedne& Glolar trdMilpteimsisirg, of 5E£r2eID NOs
1 tgéé:fh%% rhg I@)SRSMWE!E MoReg!anal HYHIeMa . MUIROIES hon-erosive RA.

Technlques and Applications, CRC Press Inc Boco Raron, FL (1982).

R e T

thej nmnumﬁa@qamet@f mmntz@@ma%mﬁ o BQER 200 Eonew (@IFH least the

amﬁﬁi%m& RhubfBd QE r?ﬁd‘e?ﬂ%ﬁ]ﬁ!—ﬂ@b?@' Ablyusth adt(ijmonal N-and
Antibo 997 The ent invention ides
A T R AR Fb aagwép SR SR ARG ROHIRC R grow

consisgimgor &Bﬁaéﬁéﬂ@s(é)tat3lesaé&eshésmd<a¥:fars@%@ﬁ@w6f peptide
binding motif selected from the group consisting of SEQ ID NOs. 49 to 57
and2aisEqoil, NMSIA 0Rioll 22tiger(o)pabtédststhecaiiidocarigrsegg éncg least the

anﬁﬁ&?cﬂ??&ﬂﬁx@@%%e peptide binding motif of SEQ ID NO. 103, or {b) at least the
amino acid sequence of the peptide binding motif of SEQ ID NO. 103 with additional N-

and C-terminal flanking sequences of the corresponding sequence of SEQ ID NOs. 58 and
59 is used as a marker for non-erosive RA.

Furthermore, a MHC class II antigenic peptide is provided comprising (a) at least the
amino acid sequence of the peptide binding motif of SEQ ID NO. 104, or (b) at least the
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motif selected from the group consisting of SEQ ID NOs. 49 to 57 and
SEQ ID NOs. 103 to 122, with additional N- and C-terminal flanking
WO 2e¢ildities of a corresponding sequence selected from theP§igEp2004/008609
consisting of SEQ ID NOs. 1 to 39 ard SEQ. ID NOs. 58 to 102.
Preferably, the nucleic acid molecule is a DNA molecule. 25 Furthermore,

amine pridletqemidernbBeUrens frdindiugemesting SEQHD Nasd Maritherditional N-
and Qapfide of thekventignliokediiar MifesplangiHamelacile: ShISHQVEDLND. 60 is

sed 2@131€I,sao ci%/rd esa recombrnq{ué nucleic acid construct comprising the nucleic
AT RORSE e 38 GEEE ‘above, operably linked to an expression

vector. Expression vectors suitable for use in the present invention

s araenMidhe 305 dkArEgsmic RO SENERtuheramyTRedd st deast the
aminouglRicagidseqfaheepepidelivigdey anttifeofSBEPIDENED.tN6RMtig@Niat least the

aminRCREFE ] %@é%ﬂtt%%@t&ésﬁt éﬁ%&ﬁf Ebsgtsfieﬁ@@am%ﬁamm N-

construc may be a DNA construct. expressmn controle men

nd. {SERRh TRE VBESFIBSEGFRTB) A TRYGIRRIHE ge%?&r%g%ﬁ e ok, 61 is
usedasrﬂmed{mrfoemmnbmgdmexantrgenrc peptide of the invention. 35

Examples of expression control elements include, but are not limited to,

|%§ﬂ‘§ﬁqﬁbr¥v9ﬂm§mgf§%ﬁ§éﬂg BERAQOBRAAded PRePISHANAD at least the
romoter re ons A easl. pr p oter,

o R R BTl B aD U P Rad B o) ot et th

amuprefédre@n@ﬁmeqeﬁéeﬁ DﬁéﬂéﬂM@lérﬁ@ﬁtﬁ%@ﬁ@é@tﬁ%@%ﬂh%@@?nﬂ N-

and le&eﬁttﬁeq URfen fesminaiies s0ERNsorRRyeREinY alghealgNalsSE EMNO. 62 is

asedlt equences necessary or preferred for the appropriate 5 transcription
(ﬁlsu%sequenlﬁrans(fa]tron of the nucleic acid sequence in the host

stem. It will be understood by one skilled in the art that the ¢qorrect

ORI Arirei By L FERSFRF BEBHASSIORCRHACI QBB B 2 leastthe
aminle peﬂ&equﬁmmoéﬂwptemd&imsdmagt wvittifuoth@ECo &L hRr 356 et ) thicleast the

amiSERESS 3554%‘%149&5 d,qapGinaLdiioRa! SIemMEND MRECTHAV A fitional N-
transfer a sequent replic of the expression vector ;ﬁ%qlﬂgNo 63

and! S FRIBH. SN BEBRUERCE L S PR T G s
usecbtemmwﬂ(md’mdmrbﬂt@reerﬁxthmrted to, origins of replication and

selectable markers. It will further be understood by one skilled in the art

thed stfatﬂ«rlect@ras@ddﬁreas,i hheQBIicled USiRgigativaniudR| datPAsig (a) at least

NA Isolation an rabir

the G0 LSRR HRLAEREN %@rgg@%?sif%%ﬁgﬁé%% BF @)t 1east he

amm@m%rmsneﬁxaﬁ&meemsd&mesﬁééqﬁﬁﬁg IR &R reighesiditipnal N-and

C- t&%ﬁlgﬁﬂﬂﬂm@ﬁﬁ&s&ﬂHﬁtedﬁﬂﬁa@bﬁdﬁ@g@éqb&’iﬁt&tdmfﬂqmam. S5isused asa
marionstruct comgrising the nucleic acid molecules as described . . above,
opera Fy?rnke t6 an expression vector, has been |nserted The host cells
transformed with the nuclei¢ acid construct encompgﬁ by thjs

invel Wﬁ’oeelvgﬂr@a‘r}?ﬁ Lanlesnishen IISRARY S %%&Et)&ér gast the
amizndeprdkequetes, dludie pepEdedtindingheatitanSEY WRINOthEOBucte(b agideast the

amﬁrblrltéétttlc‘ste SRR thge : ttfe%(ﬁﬁiﬁ?gclﬁﬁﬁﬁecty @t)ti@tt@dm%imcaalaemaz N-
INC ut are not imite microinjec ectro
and e S AP TR BB RNOs 64 t0 67

is uptbaph aterbeoftreerpive8dures known to one skilled in the art (Sambrook
et at (1989) in "Molecular Cloning. A Laboratory Manual”, Cold Spring
HargethBresse PlaMNE WadNehax@gkhic peptide is provided comprising (a) at least the
amino acid sequence of the peptide binding motif of SEQ ID NO. 109, or (b) at least the
amino acid sequence of the peptide binding motif of SEQ ID NO. 109 with additional N-

and C-terminal flanking sequences of the corresponding sequence of SEQ ID NO. 68 is
used as a marker for erosive RA.
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25 In a preferred embodiment, eukaryotic expression vectors that function
in eukaryotic cells are used. Examples of such vectors include, but are
WORotiimitedt to, retroviral vectors, vaccinia virus vectors, aderrtavirg82004/008609
vectors, herpes virus vector, fowl poxgirus vector, plasmids, or the
baculovirus transfer vectors. Preferred eukaryotic cell lines include, but
aryrfieirinaiet IGO0 ealisiHGEDicpipiide iopeelild I tt/mbaidalis a2 9Bl cast the
. cells.(ATCC# 30 L15 ik rii neeyt
aminfs SUOLARAAT BeblbaM A SRS RPIHCHEPHD SOTRINSE P o least the
S ASH G A TSP ATRERE 16 PSS IBIBS BB N rabyariditionsl N-
and Sbwesitebiaaldtigndsomm 4T thenoleespes)ling expressiarf 8EQ 1D NOs. 69 and
70 igﬁggﬂ?ig@%ﬂgp{g%@&&@gﬁpding the peptide; or by chemical synthesis.

A peptide that Is 35 produced in a cellular system different from the source

frgm which it na riginates is ."isolated,. beca it will be separated
OSBRSS PATE T BRI PO AOTBIRGTE et (e
amipgpadsedusne shemprptidembiadite wbtiinfP B A rdidd Bbaterdibea least the
amiM%QQ@Qéé%%f}@@8%%5{5@%%@@;90%@6@9% 'ﬂﬁ(}w@y stEndatdadditional N-
protein putification procedures known in the arf. which may i .
T AR S e L By e g 10 O 72
usedhsarmeedipion grisdeletric focusing, gel electrophoresis, affinity, and
immunoaffinity chromatography and the like. The extent of isolation or
pUFitythamiveare kit ddy day tgapprogriade mpthetled. gomassng (a) at least the

amiReEHE _'{E?#%éye HPh g@?%@'%ﬁ&}ﬁé)ﬁﬁqﬂe&m is) R@pﬁ_ﬁ,dor (béat least the
synthetically by pracedures descriped in Merrifield, (1986) Science 232; .

i A4 e SR A AN REAP TR WEDOEG. NS bt WA gHp N

ande@stéhniialAbadéngiceRrass), ppilie 284ré1970JiTghegyativesi§ §8Q B NO. 73 is

asefalried outinesolitian.qi 4n solid phase or with an automatized
synthesizer (Stewart and Young, Solid Phase Peptide Synthesis, 2nd to

ed., Rockford lll., Pierce Chemical Co. (1984)). Therefore, the present

invention further provides a method for producing a MHC class |l

antigenic peptide comprising (a) at least the amino acid sequence of the

peptide binding motif selected from the group consisting of SEQ ID NOs.

49 to 57 and SEQ ID NOs. 103 to 122, or (b) at least the amino acid

sequence of the peptide binding motif 15 selected from the group
commistifvy tbe SEAIBINGSY, 48etd/BI andss EQaiigedis. napsidss opthg itavention as

deReldiipnah N-aR fripra i nak Sanking BRI RCES R lacaRiresponding :
sequence selected from the group consisting of SEQ ID NOs. 1 to 39 and

SEQURNGS (2 .EOabﬂ»Q@rsC&ngJai@&éﬁ&&tﬁg&%ﬁg}gﬁk@g%&ggrbgmﬁgbmers) of a

containing a recom mani nucleic acid construct as

. escri| ove, .
clagidyl @aﬁ%%%%mw%égg?éw&%m%ﬁﬁaéﬁﬁ@ré% RERifg according
to #tkpepide freenthe cltlonuteedultitheardedicmbléd s éli(thes erfhbmdsrmtitmoiety, a

ra b IRIRIESEPLINVERHOD i, Mmethodis,Aroyided I‘é_’gdﬁﬁ{%;ﬂga ARALe Rt orbs or
MHC class Il associated RA antigenic peptides in femtomaqlar, amount%,
enuﬁaka%e%mé@a%we&é@%?&faﬂaawmuﬂ@% icebaifeom 4 subject (e.g. a

huntimbertiean basingz 28I Dstirfacd gpddptarclhes drenplesiiteir(bndohtacting will bind,
suéﬁecg‘al@e{éékx&k%%a ﬂlr%?éﬁﬁﬁfb\@ﬁ' Jidaneringucing 'Rﬁégr%y%oéiagnostic of
_dendriti 5

cells hy addi Falpha;_(c) isolating class || MH i
d‘%%aile%’érﬂé&%%bﬁ% BpfERa e FYRL B JHITHHBIRO 4R the disease. In

additfoprisimgtinuous monitoring of the relative numbers of multimer-binding T cells can
be useful in establishing the course of a disease or the efficacy of therapy. Such assays have
been developed using tetramers of class I MHC molecules containing an HIV-I-derived or
an influenza virus-15 derived peptide {Altman et al. (1996}, Science 274:94-96; Ogg et al.
(1998), Science 279:2103- 21061), and corresponding class 11 MHC multimers would be
expected to be similarly useful. Such complexes could be produced by chemical cross-
linking of purified class Il MHC molecules assembled in the presence of a peptide of
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solubilization of the cells and sequestration of the complexes of MHC
class Il molecules with antigenic peptides by immunoprecipitation or
WO IpaIAeRffinity chromatography; (d) 30 washing the sequesRSFE€EP2604/008609
complexes of MHC class Il moleculegywith antigenic peptides with water
in an ultrafiltration tube; (e) eluting the associated antigenic peptides from
intertse MHBy clasdificubtecuibsaeadt vsitbliskiedd teiffuohoracétitedemdgagsd for the

rod@t’?@t@%{ﬁl@& ﬁ%@@'%é&@&!@@?&&ﬂ%ﬂg&a%ﬁl gledipapiie %ﬂ@%fﬂf%ono et al.
atogra S spectr rthe e, in
199%; %’éfﬁig %D@%%?ﬁﬁh?@%&%&%%%ﬁn%% lﬁlgn 5t 11828'
1183ﬁrb}n"ﬁhe develbdHHh asaqndenianitiers vﬁmndersuims t:@lehﬁteethée molecules
f'Wf %EQ&H%@H‘”&QQF;{ PR %%OQPQ%%%R%%%@& 04/0 6%zéﬂeﬁé0§holecules
a erc rise
COH%W%VZ 8 AHiS é%o%%?%msng? edal?c:icl)mprél%g a ga]tasnase andp ha and
betagbhinaterdinatbpidera @bﬁomﬂ-‘é’@mé&ﬂaw efdtx asaldestandiag deliitiple
datasets. The amount of tissue or bodily fluid necessary to obtain e.g. 100
NI MHE ehtiss | hisoaldatde sodapendsodsy, tﬁagmmhe vofdeetlativat teereof, directed

to afidP [Fe Clﬁél}sﬁ'iéﬁé_ﬁ'étg% 'el@c{%% Q03 RIPESHLN 'i‘i‘tﬁrﬁi%\m ﬁ?ﬁﬁéé The general

0 ng of MHC class Il are equivalent o

h?éﬁ}%‘b 378 Bcaaagxaf@é%%mfewafflb%aa%%éw%%da Psrxwpie in
KohperiplieMilbdad 195 ddanieat 86iSMdiidh fa6 k. dbtaieldVvrorockbediti®ridoma

AntfBb8E Pl%’e@ %u@eaauﬂﬂggﬁe&ﬁmbéﬁé MG ﬂ%‘e%éoaﬂﬂﬁﬁ'ﬁ (1982). The

Eeptl e complexes from sue, the me branes e cells or
ant:

88ifE FAROTPRY Soifed” @%.mag% b QLB 1 Gments Lk be F
(ab' ﬁnhtﬁads]knowscﬁvlﬁfélamnatgxdﬁmemé’ebm grtisant cyetegiandihp alse lpf humanized
Méi{ﬁ@{ﬂ? UiS,12 ﬂdﬁ)@w higatiens, tﬁﬁi?oi(fz) etersed ysia MaIRds ARs (Aujame L. et

SO|UbI|IZ on usi er ly TX-100, NP40,
H%Sgid%rzg%ﬁe %ﬁ CHAPS most preferably TX-100 or

ZW|ttergent 3-12. Cell debris and nuclel have to be removed from cell
lySehe prasomgiiniventiensdiomorid et e apdripasitimelarproseepipg a MHC dass 11
%@ﬁi&'ﬁb@?&@oﬂ_ ﬂﬁr efeeaiiba hRegamplexes Af lelassit Mhia aneldad@sence of the
t enic p s are |soI d from the cel wi
Pep\cezlér%gr?lsm |za on Wi at ré)él tF %?mggéﬁheéq&d&ogla%%t? 57 and

SE%%E{@@FJ&&%%@ §&l@aﬁuﬁ1¢e@%mm KaBasIN ierhepEde binding
moe@mmseag&wwacg@be@ Ribabie G HF8BANUARIOY mmrﬁamgtaﬁkmmdos 103 to

oL SR = M U S o

ese methods

qesesh o hsamamAamaeties af E&éﬁér&ﬁ%ﬁn%oﬁﬁb%?o JHEOsned
Prs’fé&ﬂ?v&heﬁihtmdwﬂiqmt&laﬂﬁys&@meﬁmemeA coupled to beads, e.g.
sepharose or agarose beads. A selection of the broad panel of anti- HLA

TUBG%%C; '%H&%%Qﬁ@fﬁ&ﬁeﬂ@é IRES ARt 'cﬁtcb i 'gﬂ&ﬁ%ld_?%ﬂzﬁgnﬂgemc
pr ibodies:
PeRtYESS '% %&E@%’M@%@ g%‘?i%& BP antibody B7/21 and
anti-HLA-A,B,C antlbodles W6/32 and B9.12. Monoclonal antibodies
SpAkirc ioTeaRRCHENPIO VIS £ FeroTRkinRRl Muslee 2 ATy comprising the

nuekiainefdl (e-@lihREMiBoesHiaA0NB) @] Riptietljrdnltd wpﬁ{natpfﬁsabn vector.
E thgssgglslp%géve h¥> g ma gells usingfrofein toqueég{% L}gﬁ%@ at least one
xgﬁromatograp JoPirified monoclonal ntibodies may eco

exprassos mﬁggse ppgabhytlinked to the nucleic acid sequence encodmg the
antigenic peptide or the antigenic peptide linked to a MHC class 11 molecule. The

recombinant expression construct may be a DNA construct.

The expression control elements are inserted in the vector to control and regulate the
expression of the nucleic acid sequence encoding the antigenic peptide of the invention.
Examples of expression control elements include, but are not limited to, lac system,
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preferably by covalently coupling antibody amino groups to
CNBr-activated sepharose. Immunoisolation of MHC molecules may be
WO pesforezd by incubating the antibody beads with the cell lysate/EPades/008609
rotation for several hours or chromagggraphically by pumping the cell
lysate through a micro-column. Washing of the antibody-beads may be
operaePAIpRALLIR CRPENCIOHT RS Bifb dagyeistasolumtarsThelefticaryat derived

the WO 2005/014622 PCT/ER2004/00 241 precipitatio .

L b e I e
opersigpghiismyeieintirde brermprdmiedden ki sranphes iBTa/HoR cadons,
polysdasslitbiCdgnalsHeA )y DiBeseayiasiaieadivtiskarglas pitfarptdcisethe ptipiepriate

ms%%ﬂ@é%xa%sdasﬁ%%@&Qgﬁ%&@%&@ Et%éM_a@ﬁ&a&@gé@%?&géi%awgsmm. It

__order to remove residual detergent contaminants. The low _salt buffer may
will be wrieEstoptbsprRRe M%t@tglmféﬁwatb&rf@ém%m%ﬁ@@% pigegtpred or
prefanbll prefesidlyctnacbdiesetiatiol déPebduiv.tre Aovonserafeiosen. It will further
be uvgv%.l}?%gbr@%it the %ss‘f&%ﬁegﬁq%mg 68&&%%&3%@%@&&%%@ ?1%@@5@31‘}7 for

trapure water (sequencing grade) conventionally used for HPLC . ° |

the tgpnaysiansh sehseamIPiEP iR BT (R GRRIRSTgTGYaTIey raEria g thp nucleic add
seunER@&h?hmmam.ﬁgmnpm tmé saiti etboreriy inkhaflby dtianeE et limited to,
origm@mgiaﬁomx&)&&%&tﬁg Rubig U iation WRe B R S ¥ Ofkiled in

30 k% 0 kD, 10 kD or 5 kD, preferably of 30 kD and a tube volume of ..
the gris thap %F%'Uﬁ?&??ée“ﬁjﬁé&lﬁ\/lfﬁibﬁf&)’? G Y O AR DNA
Isoldtibe andpdpeariney, Gutidets. Rdtirhet; Hrelertaty 6nd AkbainseK hadthPablished by
JohrY Ok {;!g,t@ggg)t'@ggetagzny@émgigafa%ggﬁgds carrying the receptor 15

peptide complexes, preferably with a volume of 15 times the beads. The

elyted,peptide be separated from the remaining MHC ¢lass |, . .

s b R ITAATIOR o THE A s pago which
recognbipBet |ywsializ asidRspattiy grapeisingeSreonselsicvFid malecyles as described - .
abovaplepuieisiyalcaicenlex mixtusgafsshaiutiiiop|obesSestpepiidasdletedhost cells
tranfsr orrnmtgd? ?ﬁﬁ{r%g flpuoctl%gctl%lcﬁnI t!%%&}r%.@ f’é‘%ﬁ?ox%%é%?é)ﬁpﬁ t'ﬁﬁ? %L\!‘QH@()I? linclude

extracellular origin, Is obtained. On , e

y after elutioh, peptides can

eukagiosratatrhrRg iR iatersoed i aanysrellsrArdaptRfeRiO e ptiids 4 B cobi
Thethe-methpdiathehpresdeiciavenimnimay eeldiethbyaclvhriatd abquence may be
... meth N instk preferabl j ilu id. di .

e D GNP QO G ey i,

trangdirtAp He SRgToci QR IR PAT-desran dRpl gty calsaimpphasphate or other

pro€ddiezeRM@hate Masuddada, tAbar G4mba8phretlHlitEi® st o adeatidacioning.
ALBDS a%é‘fﬁ? ?&%&&Eg}mg B M L9 iR gﬁ%ﬁ%@@; Most
ly, the peptides are €l

prefera uted at 37C with dilutéd trifluoro acetic acid.
The isolated antigenic. peptides are then separated, detected an . .
R By S TR TR TR R RS AP S Sl ggaryoti
cellohtheriadiidampbepitissnvtdornindrd oftisslate s einineind sepabiesirs! vectors,
vacBiHGidated by raaihadsriaayaiecdtodeirebandisaavenss farptoplatirus vector,
1 am}auntsé%f egvgdes'uB%édes etrlfxing)irt i?’#e drerréﬁ[%u ath%éiié &Seﬂ%Stasbﬂlsc e&ie but are
PRI Wi e@r% REOF pOlypeptides the ‘antigenic peptides are derved -
notaidisich S el shEFRnetlntdiniadie HOhs HpgBeptlie ATCCH
CRL15731), T2 cells, dendritic cells, monocytes or Epstein-15 Barr Virus transformed B
cells.

An antigenic peptide of the invention can be obtained, for example, by extraction
from a natural source (e.g., elution from MHC II molecules); by expression of a
recombinant nucleic acid encoding the peptide; or by chemical synthesis. A peptide that is
produced in a cellular system different from the source from which it naturally originates is
"isolated,” because it will be separated from components which naturally accompany it. The

recombinant peptide expressed by a host organism can be obtained as a crude lysate or can
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WO 2005/014622 PCT/EP2004/008609 25 In a first step, the complex
mixture of eluted peptides may be separated by one of a variety of
WO 28048Ied2chromatographic methods, e.g. by reversed phaseP@FiBA200+/608609
exchange, cation exchange chromatagraphy or a combination thereof.
Preferably, the separation is performed by C18-reverse phase
be pohvdedabygstipldyrdr byoteive madbohtise pratotnesschanymSin the art which may
includéo- qj{ﬁ‘@féﬂﬁﬂa' E%tgﬁ&?te%%é MudRiGi0l ashiur vz @b, Nabn-exchange

Biotechn

19, 242-247 ration is I PLC
chro e AR ST S0 HoTehe, o leey B Eﬁ?&r@% gy umnoafiinity
chrowmw@hmerai rihadifiow becertenpefyisdation sirapwets capdetroraeredrby any
Eﬁ)ﬁzﬁ},‘Cﬁ%e&x%ﬁtm@g“@%@eﬁﬁ%meﬁsm&aﬁﬂﬁm@nm eiasﬁ&@g may be
Pt S L e T S R g 232 o020
and r%wmmﬁM@véi@éd%é’@pﬁd@né}r%rmé Mﬂm@femeecifeﬁﬂdéfs,fmdemm
PresH)\epipn192§‘§>¥'@I@@ﬁ%i@ﬁ@%@iﬂﬁﬁ@e@@iﬁ@@'cﬂiffﬁﬁed&@ﬂé&ipﬁrmi@%ﬁmﬁhase or
are r er apother 1S tions an I
Wlth o u[t%mél gzecﬁ ce?on Itri teﬁ"l a 7%3 Ofuorgi\%gi ?e%ié;?gg(?ﬂ/ g& %ayn]cﬁem’ 2nd

ed :Rﬁﬂ@&dl@@@ﬁ@’&ét@b%@/@ﬁ&l@%)of linear gradients of dlfferent

lengths and slopes. A contamination in the sample to be fractionated may
b&hayfoontamipatienivihoseiel tfanisanpetddewiinntbethddidatipnoafiitieg a MHC

classoﬁpé'zgt‘? Qﬁ‘&‘? ?1@?6&% %CEQ‘?’QFIQJstTﬂE%rSE‘?{So 'Qcﬂi%%ﬁt%@{@\é‘?%e peptide

cglmu ta eou eéjrtlon th contaminants have to be eluted with a suffici
11’1

R G IR BPTD the B0 VR SRS M S, DG (h fRemd SEQ ID
NOgolOintoukz?] far (lha)uaﬂ kasonthtognaiployattié sejuentevefuhne pyffidiebitding motif

sele QMR BRNIRGY %&1@&% IR PEPIGeLldion ?ﬁ%&”@ﬂ@‘iﬁ%@ 2o 122,
AL sth ﬂ‘ lume ariety of mass spectrometric techniques are lected
with el Sty AT B A R A BRE S P SPT IS REc Ry slected
froroflizationpandgsingadSEQRDN ¥ty (E3-48 SELH LN d¥Opréfttal§2, comprising
the 'ﬁ@pt{ afr EahiMRg The ﬁ%%@&?%%ﬁ%tﬁ%%@%ﬁhﬂ%ﬁﬁ@%@%b&m construct as
des %_g? é{ ed %y g.%ean nown h;s art resferablg/ meqc{g g seg) ‘lr%rm the
forArE by HEGH ‘%%ﬁﬁ%eé AN CESAPUERHESEIES &
pepmﬂelfpﬂewﬁ@rcd]‘smeﬁragﬁt@me spettraiusing algorithms, e.g. MASCOT or
SEQUEST. Both computer algorithms use protein and nucleotide

sequence databases to 30 perform cross-correlation analyses of
experimental and theoretically generated tandem mass spectra. This

A S A g i

and SR IR DA EThAY faH%?aa}cbye?tfé?P?& ﬁmommmm
whizh"10ad622-PE 22D H08tag igenike dindiiigodlf Peptiieasber comprising
0.138SPRRIAE aReHCHRLMIES E‘Eﬁﬂé%t(ﬁ \f@ﬂ@ﬂ@(ﬁ?‘éﬁtﬁo{&ﬂﬁf‘ox synovial
s et e L R T
ME{asnolnlecaitgars retatidelycomplexes from the cells with methods comprising
solubilization of the cells and sequestration of the complexes of MHC class II molecules
with antigenic peptides by immunoprecipitation or immunoaffinity chromatography; (d}
washing the sequestered complexes of MHC class IT molecules with antigenic peptides with
water in an ultrafiltration tube; (e) eluting the associated antigenic peptides from the MHC
class II molecules at 37°C with diluted trifluoro acetic acid, and (f) separating, detecting
and identifying the isolated peptides by liquid chromatography and mass spectrometry.
Purthermore, in step {f) of the method, the liquid chromatography comprises a first linear
elution step from the reversed-phase material with a volume sufficient to elute the majority
of contaminants prior to peptide elution. Moreover, the method may further comprise (g)
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5 short, ranging from 8-11 amino acids. Moreover, 2 or 3 side chains of
the peptide are relevant for binding. The position of the respective amino
WO 248fdside2 chains varies with the HLA allele, most often two Rff THE&804/008609
so-called "anchor"” residues are locatEd at positions 2 and 9. With respect
to a particular anchor position, only 1 or 2 amino acids normally can
analfm@tl@heasdant;ﬁ@d areislercibis engthedsimempvising v aejsbsisonrzin tiieftware
devel@sifl 0h HhAvhd b the case abMAG fass thinelsieues the peptide

length varies from 11 to 25 amino acids, as longer peptides can bind

S“?nflio ecucﬁl%?%? BEsIE'@ %bﬂﬁ?&"ﬂe%o%?}‘{g go ogp%eeigl%m%ax?dass il

€s accommo ate up'to 4 anch esatr

molgsylepdepandh @ SeortEEd il £eibn e Ao corerrsyiHIPhiaspid and on the
expriaglian eV e Cartaa Ve maeiatite: distalite ftpof teIN- tamsiHus obtadvalent to

abo&efstdfo%mame@tm f598% 3 glaaj;ﬁ@ IR JESIBIRR RECCHIBING 5 x 107
core rei}on Hence, the P1, a%)gr re e

peripherahb %m&oa%gc PaselsuR hEtibeS! gé&%@%%%%@ﬁﬂ@%gd

class Il molecules share a big hydrophobic P1 anchor, represented by
tyFosithe pphiSioglitarihdassBvERamolsatsoningeniuptnd desteuplmenirom cells
or ﬁé@ﬂ@eth-ﬁhﬁxﬁﬁﬁktmmﬁﬁ@cﬁﬁ@@rtmﬁl@flﬁﬂ@&f E&sg@uﬁﬁmast@@newbﬁ may be
ng tlde blrrlﬁ_l%g d motif WhICh zlknown for OZS'[ of s anci the use of

SEcaMing! AL PRI Blr GctE> fg:omeﬁu era gorl
detewggﬂts«aﬂmémmhlp@mmtbewénEégf%reﬁebw@p@ﬂea%iﬁam Wbﬂlzaﬂon using
det&@&ﬂ@%&eﬂﬁ@b@%ﬁ%@%ﬁ%&?@%%&@@éﬁﬁ&@éﬂﬂeDﬂilﬂfdithIHtAtPS, most
0 ity {0 nd to appro

B I AR AR DR S e L o
1Y53Rﬂm9151%1§§1l$ ﬂi@l@éﬁl@b@ﬁd%}?ﬁméﬁ@@é@ﬁﬂ@@mﬁeﬁhﬁrﬁ?@é} gation. Therefore,
the S6fitAGe v UeRYcaMETh sl ddehlifbthy tihemetepd ik the invatiibiRlom the celis

Kropshpfer H et al. Med, 1992 1799-1803; Vogt AB et al.,
Wlﬂg m&lnd%glo T&f%@lﬁ%&aﬁg}g‘%og& %?% e% al., Nature 1995; 375

802 806). Alternativel| r bi g assay, using MHC 3o clas

e HERSHEEN THoS LT SRSy REAr AR RIB e, F DG Gy from el
1ysamhefm;rfmmwmmsmmuabpm@tmm@oﬁnmmﬁﬂnmm¢matograth
ForDRDiBRSAYRPRRIRIANNA BINAING.CRAAGHOERBRRIY gr@meaﬁab%%ley specific for

M‘f§p§%3'ﬁé%%bg§1§°” TR @a%égsafeérﬁaﬁg%‘ée%%ﬁﬂ% ShRbRG tgtes o

prefeabbnatsiealfimia) totthedieleundtart foksgly W 0e6/RIsdyX.g. via Protein A,
coxP 69%5/5 %%gg?@%@gsagﬁ%gfﬁ@gééﬁsl CRQyalues B?ttﬁé(%ﬁgﬂlr&nel of anti-
(0] e aplisned rererence N :
A R TS P2l T BB DB Ly s pties 2243, TU36,
DAéLtbﬁrhapvé@hiég ILMBIGntblEEAIE2() entiiadicl: MBI i olddeleslbihe?, preferably

TURR N 0SE fromaivenioh theywswielatediusing JaaAekod Bithatibodies W6/32
' g?éion. The diagnostic methods of the invention using such peptides
‘therapeutic methods of the invention, using either the peptides or

peptldes derived from them, can be ap&ﬁad to s%cts expressmq such
altdfioapsionpls anfindissmmediifedor deffssag class ecules may be

commercially obtained (e.g. Pharmingen, Dianova) or purified from the supernatant of the
respective hybridoma cells using Protein A~ or Protein G- affinity chromatography.
Purified monoclonal antibodies may be coupled by various methods known in the art,
preferably by covalently coupling antibody amino groups to CNBr-activated sepharose.

Immunoisolation of MHC molecules may be performed by incubating the antibody-
beads with the cell lysate under rotation for several hours or chromatographically by
pumping the cell lysate through a micro-column. Washing of the antibody-beads may be

performed in eppendorf tubes or in the microcolumn. The efficacy of the
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10 The epitope verification procedure may involve testing of peptides
identified by the method of the invention for their ability to activate CD4+
wO 2d0eeligwapulations. Peptides with amino acid sequences eitRER BRGNS0
those identified in the present inventign or corresponding to a core
sequence derived from a nested group of peptides identified in the
immRERSABEPHEAERN AL SYathesizee TbyE Weﬁ@aeamesf@seemerbmmg using
an‘tlb()a%hellreablht%to l_%ac |vat l& ll?ﬂggmm{l@f? 1B5 anti-HLA
ressi n C ass &clle of interest an avmg at eastone
Classsyy Etb(?r%ﬁﬁé@ﬁsease and (b) control subjects expressing the MHC

class Il molecule of interest and having no symptoms of the disease.

AltitignplegerdgidVi$ibjdets Handedbleseepiittiesynmytones afdhastisdasth water or
low-24§¢ m&)@éﬁﬁé@gﬁgﬁ MHGcclassetnrieculs,of Hért%fgéﬁt 204ma0MGts, The low

gijsé?ases e-{?g those gvglsh an autmmmunPH%%r%Ponent responsiveness % 510

& BYY FecelldorRBS R RIS AU BRHRP JOREDP
mMspbq:émﬁ)ﬁescm lnedmnt(bplqmmﬂGésmb&lﬂnm@m@pn&é:ﬂoeithmbw@mewht MHC
clas?ﬁpﬂﬁﬁe@l?é"- E?Q&I{wt #4 %ﬂ?lﬁ?ﬁ? hg@%é@ége(@quencmg grade)
romo or e elevant dis ér diseases (e

confeiRA HELdS ﬁ?&% SRV SRR B R Eh BONER G Brade) water
fromsitilR Pattéhe Z&dﬁmﬁmmﬁsmmn&éﬁwﬁsm@ﬂ pltrafiltration
maﬁsa@m%a Bdhe: aﬂam&uﬁzﬁ%ﬂtﬁp EgbWQHtH Jdndicate aha@tﬂg rmsaamo kD or 5 kD,

Pre{%ﬁ#ﬁ ﬁg plt e%%‘és il\%tseéﬁtfcg%ec}éagék &ﬁﬂe Lymp tomess’ thore) The

WaShmeaget@Dﬂ,MﬁJMUmsmg@EdwU@méé@%& lby A3/ainetsy arrifeyrbly © to 10
timBISIRE S kpawndrothey a6t Jbaie¥srieale WE&@E@'@ng the receptor-

m nonucl ar cells an be cultur ith 30 and wit o
Pep@ T LRSS ?“f’fh%liege %g/l ﬂzﬂ ndl 1ﬁ?elr proelf?el\rgat%lve reéill gLﬁses me e elutgd peptides

mab?@ée@ar#t@dr%@mﬁbw@n{amgnm%ﬁ&}ﬁéamﬁ meha@}@ﬁ\uqrﬁaﬂﬁ%me ultrafiltration
tubB/OHeERiiRg peptlie ey R4 b IgePbitande tested by either eliminating
CD4+ T cells from the PBMC prior to assay or by adding inhibitory

anfibogigs, g] g% @%B"’i‘h@qml%Iggsﬂf'leﬁqdi@ya’esthﬁ’r%plex mixture of
inhipiting prolifer f the Iat%iyr In both cases, the prolifera

g rRISREIFEL BSPRBILISH D AReT Sk S e SRIRbaRHEP oA fom
poléteridéyelyirfd4erexeiscialberiia, 200610intd2 DRI BiEP 2001400860 es can
be m{g@gnm%fg%q {ested farproliferative responses to the

peptides in the presence of APC expressing the appropriate MHC class |l

ule. Such AP an. be,B- | cyt s mono Ies acrophage
%%m%%sn PP e TP SE iR BONaR STl AR ABPHE Stuted by 2

vanmsqfenwaqﬁénkmmpﬁddgﬁe@tnmﬁég hTa&opE agbtedr ead e.g., diluted
ac&@ﬂﬁﬂl@(@ﬂl&tﬂ@em%ﬂapﬁﬂﬂﬁﬁbgm%_ﬁy 8xp55 tddd Gelasacdd and heating

f f I
DS B S e

768érmedé§tﬁéﬁrgﬂ6m@raﬁww@e@m%ﬂ &Jiﬁpwlg)f% 7t lrabifi 1992 175,

17990803 TiNv(osA\SrafleralBinalvie:- i e asy réhgre h ppotife Iiaithrdxhyﬂﬁkllﬁiﬂuoro acetic
roduction by the CD4+ T io cells can be measured by procedures known
0 those in art. Cytokines include, without limitation, interleukin-2 (IL-2),

interferon- IFN-gamma), interleykin-4 T

nehgt ciote %?%&%Bﬁeﬁﬁﬁ?a‘%ﬁs(ﬁfﬁ emtéﬁ%a&f)ﬁdlﬁﬁﬁs%% §Pigidentified. By
debeting\gsaysniderseaduteathibmantioleciditeguetinitefitr, Edigidpahpeptides in the
mpiRASsRYSIR M igktigenic peptides is elucidated by methods adequate to detect and
sequence femtomolar amounts of peptides. By identifying it is understood that it is

established from which proteins or polypeptides the antigenic peptides are derived and
which sequence they constitute within these proteins or polypeptides.



10

15

20

25

30

cells responsive to the relevant cytokine are tested for responsiveness
(e.q., proliferation) in 15 the presence of a test sample. Alternatively,
WO g4idRidezproduction by CD4+ lymphocytes can be directly viBGalgR05908609
intracellular immunofluorescence staiging and flow cytometry. Moreover,
the MHC class Il antigenic peptides of the present invention may be used

ZQIEFIatEESdb@@]QE@@Jﬁ@%XTﬁ@Eﬁf% Q)f&lﬁktﬁ&@fﬁ?ﬁthﬁdﬁﬂ?bk@feﬂ&&ted by one of a

ention is.the tide, res
vam%\feﬁftl%n g%)% r#ét%r% }%%Tﬁa%qug Bré%%%‘f de %?%%E%asssll a %ﬁem??{%[%%n e;hange’
Catleemﬁtsqﬁge(abr%wrﬁélﬁrﬁtne%taa G tepsohe & pifgisgparation is
perf@ﬂﬂﬁ&éi?m&f@ﬁisﬂﬂﬁt@@umf@ﬂstﬁgm@bf' SEQy! Ba*NﬁSd -pBde 3 ainh exchange

twoScEQ Btg Qgt%ﬁi%t?t (Rahisashing ningacd a?e%h‘%'ﬁi‘étgéﬁﬂgt (2001),

25 pepti ing moti selected from the group consisting of SE

% k324910 57 and SEQ ID NOs. 103 to 122, with additional N- and

C-terminal flanking sequences of a corresponding sequence selected

frofehecprmipooksidting 0h SE TN @ detoizimg f8Ed-sdiaOnias-tepillary
coldiPdsisvnsad aﬁeaemeék%t@ﬁé%édln@wtﬁ%@mdmwbsmﬁ%gﬁy%f a mass

gg t|d s of the |nvent|of|; n% be us orgs &rk rs to tr?tcelél late for
Spe 5&? &% & tREPSpEahTeY "1§%r‘ﬁ?|a %zis ? BraA P
M%@Fﬁbﬁpeptlde can be determlned then a glven therapeutlc agent is

administered, and the levels of the antigenic peptide are monitored
subsgqdetiiynyberephn ahapgecinghstide ehaidhethntigenigepagpticastrong ion
exc teri tion of the
%?t%% QIEP ﬁH'%aﬁgcﬁf EBKJ‘%V&%&& gﬁ %A’t’%& d@%@éﬁ@%ﬁl
PC %P2004 008609 ermore, the antigenic p es which are
aﬁattxﬁeeﬁaﬁﬂaagegrat FaRed- Blraéfatgegg@lﬂf f‘é?&t §/Wfqaprograms are
mnnayd)eftdrlmﬂdth&stﬁgﬂps;xamgflelmafkemﬂissdntmﬂ& thieh Iewgéamf thivents, e.g.,

a°e%5§%%@e°dﬂﬁpre§1gﬁ§‘”@r%? Y IEERAIDK R SR AR CIRERSRFIRNRAIR steps of
'Hﬁge%t@ 33%?8@%2%16&‘%1@1 rftf&ﬁtorf\a@&tmw&%é%g?&o?m@e to be

pnﬂype@tldwﬁbeaaﬁcamigmmpemudma@tﬂmmemﬁm agtinskeletéaion of the
pe ﬁ%@" Sig %HQ iHQﬁ't%ﬁlﬂrSBét@Fe?ﬁ&e%FJeﬁﬁbMQ&R@ ﬁ@?eﬁ’u s1mu1taneous

particylar, of erqsive vgrsus n?’ﬁé&%ﬁ}ﬁg}ﬁ rationale for the use of, h
eluﬁ‘]%“’réé%%é%ﬁ%“ﬂ%f&ﬁw L Gl EENRRre prior to the
pepadtaletexosrepolsptd dinggentwicobpecificad bedigrsdnd viaatpgeipliydle solvent

voﬁ@@@%fﬁéﬁdﬁ&?%@é%ﬁ@&?n@auﬁm& H%?X@ﬁt%?éﬁ'&&@xﬁtbﬁ@%ﬁ%?% 100 to
ZO(g the processed a \}gn%ns as peptides on MHC class Il molecules
RV %8 fiown that the frequency of a peptide epitope
found in the context of MHC class Il molecules, e.g. the RA antigenic

pepidESiaR tRE TRSJOFRYSSIURERIC niATRPITHRS A6 TIAAEIE o PTSE Tkl NALDI-post
sothem &&baf;}tm;ﬁspMBQwadtmﬂis@eaﬂzﬁmﬁeﬂ\teﬂdfémmaﬁpéafﬁnﬁ@&pmﬁﬁt MS),

h ar nc es put also the corresponding proteins can serve
8F ePEgtg?rhﬁg erefore, in afurther embodiment of the present

inveption, the use o) cted from the group,consistin
|nt§?é?8ﬁq{j§?ﬁﬁﬁa?$ﬁ}aﬁ&t‘ré¥é’té?§ |6F“r GEEESEEEQ TR’ g@}“’m in the
arintBrpfierddya- S (8EQel BM@Sl&ZS)pptfosphétlhﬂnfo@mhﬁi;ﬂizu of the peptides and
%ﬂm%ﬁ%@ﬁt@ﬁﬁ%&%@@d%ﬁ%%&nﬂ@%@?ﬁ%&%@@ﬁ%@%@ MASCOT
éﬁ%tgg'f's}';(%h computer algorithms use protein and nucleotide sequence databases to

perform cross-correlation analyses of experimental and theoretically generated tandem
mass spectra. This allows automated high through-put sequence analysis.

The isolated and identified antigenic peptides of the invention can be validated by the
MHC binding motif, the MHC binding capacity and/or by T cell recognition.
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NO. 125), irnmunoglobulin heavy chain V-I11 region (VH26) (SEQ ID NO.
126), DJ-1 protein (SEQ ID NO. 127), apolipoprotein B-100 (SEQ ID NO:

WO 2T proteasome non- ATPase regulatory subunit 8 (SEEIBPR{H/008609
128), interleukin-1 receptor (SEQ ID2KIO: 129), fibromodulin (SEQ ID NO.
130), GM-CSF/IL-3/IL-5 receptor (SEQ ID NO. 131), sorting 25 nexin 3
(BEED [DriNidg &82Y, inter-alpha-trypsin inhibitor heavy chain H4 (SEQ ID
NO: 42), complement C4 (SEQ ID NO: 43), complement C3 (SEQ ID NO:
Ppi@tds damadtediading gidaliodeid-riabitikel oratkiic3visiat ) iV common
45) . interleykin-4-inducegd protein ; '

struc i S RS B R AR ABTTORE SR Sumplercs

it (R, Dbty e e ptvly

shortD-M@ink3@hrfigoneatii (SR MOrb36), 2athepsideBhSi® oD O peptide are
136). tripeptidylpeptidase Il (SE 1 in.( :
el o e s R G a2 with

HLAR Iﬁh@@@%@lﬁ%§@5§s@(ﬁf€§lm 14671948 Hatodabraafpositions 2

and RaWilH Be(BEQ D NOtitdiky aschongiketifor, Balis progidednb refdabbyrmally can

fancl{ih POMRERIGE R 200 20 AIKE LIRSV e Borillde 2BPRLTRIGH ILA-22.
use the po ypeﬁge as a%% arker for non-erosive RA. Especially
preferred is t f interleukin-4-induced protein 1 (SE NQ-46).as .
Tt ore PR e LS o AL A ORI R b im0
acid§oasiidngatipeptidesrdnision sidesdo dscadsrapBreapristridnding grrev¢cre open.

MosRALWR.20054014522 RCTHER2004/00860% 30k hesdtiagnesisiafhR/bedtions P1,
A

_ ods, including gnzyme linked
varizhiendistsorbdrmsey S (Rrrsnsy, of sbeepeniides, imihenesietipitatisases 2-4 N-
ternfRSl FOAROTBICEBSCARE LAt IBAMPIEnEOMIRNENdiViEh s isasaesIedocated at
pos e e S A DR SR Pl o
class|Hramsiernistprsstort obig pblypephedisr Bdphashenn w@rserirample, tyrosine,
pheRAdETA Ay R dPRGepRtRive R Rpil eselkpressionvilime.the amount

of polypeptide produced); an alteration in the composition of a polypeptide

IS Bl I)%fﬁgﬂnagﬁtl?ﬁeoéﬁﬁa%% ReYPEIIEEMRESHABHE R (X YESHR binding
of a mutant 10 polypeptide 0

_ Nuta of a different splicjng varjant). Both, such

motifrhifb s kyauRHeRe sif AR HERraREDe ,siﬁafflghc products. A

conipltenasigotiththelpolymeptisi exidietsivmgreagoitipesitiencasialSephiepelh available

by Jefastgan _alteration in ex_pression or corr!position ina test sample, as
compared with the expression or composition of the peptide or

pokﬁg? ide.in a control sample. A control sample is a 15 sample that
corres%)c})’ﬁ S8 RRE, sample (e.g., is from the same type of cells), and
is from_ an individual who is nat affected by RA, An alteration in

e v T L)
o BrERAE RGN IDR BTe ey TSRS IpEh B eHEdar ther abiity to
binsarple: apmoPRaEENH dass ddntrolesata iy, ixthuisdtiven RATer art using, for

exaig%?R@Bﬂ&é&%ﬁfﬁc\(%@y%zm&%@em@mné GEXRLESSIAUO! with amino acid

composition of a peptide_or polypeptide of the present inventio cangg H et ol
SeqUEBERSALTIFY BOrRpReaiestbp Péf&r‘a?im%fwde?&%%mﬁ%gqg (KEanabefer H et el
]. Hosusiad, Heainiisasssis g ADavid. gt dnuiSolPE9NJd 53,3 663:1653; Sloan

VSSé{CQ.,a‘Ii\TE:&E?ﬁ 'i@?é?t%igﬁ é’%ﬁ@%@ %%fﬁ%?&?}%@%uﬁ%%?ﬁ&?l%ﬁg MHC
clagsa{%l(éycp%‘regsfnga !::)éﬁ rline)s' an%{ gi)(()%rnnﬁagéc!lnpgggi es can eex?;[étf fo verify the identified

epitope (Arndt SO et al., EMBQ J., 2000; 19, 1241-1251)

In both assays, the relative binding capacity of a peptide is measured by determining
the concentration necessary to reduce binding of a labelled reporter peptide by 50%. This
value is called ICs. Peptide binding with a reasonable affinity to the relevant HLA class I
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antibody capable of binding to the polypeptide (e.g., as described above),

preferably an antibody with a detectable label, can be used. Antibodies
WO gi3/beeslyclonal, or more 25 preferably, monoclonal. An inE&CH/BFRISAE)8609

or a fragment thereof (e.g., Fab or F(@&p")2) can be used. The term

"labeled", with regard to the probe or antibody, is intended to encompass
moletindet labeting Gk tivelpeobeobreaneisbdy BY-doliblihg (&g pHysicailislinkingierence
P€ptatkgg-:-tectable substance to the probe or antibody, as well as indirect

Iabeling of the probe or antibody by reactivity with another reagent that is

ctI labeled Exam les of i ] direct 30 labe cly efection.
prlmary anteP)oéhn tﬁ’sm EYS uoressge?fﬁeﬂﬁ %)aé eg%gejg:%n%%rilé}a&n?t% ygglsr;:ltdp bind to

altexéwmawéaﬁglbﬁwmmﬁé%mm oot Suditamolenvise ebectBanathese fr
whiterepeeaidyclaba QQ@E@M&M@KJ)MSE%&MHBQ aradyiigresingraethods of the

ma%nog ng gLf cribediabove ant e&af'cae{m&a ége%%%% f.Q0sing cither the

esent |nvent| n, may e use tO measure the lev

pepgéean%uasmpp HabiTioB B DR stRRlifb 1402 AED mpamxasﬁeng such
altemidfitbeliavel dirathaishcaidhe peptlde or polypeptide in a control sample.

Preferably the peptide or polypeptide in a test sample is measured in a

homegepQids8ra heterogenous immuno WO 2005/014622
PCT/EP2004/008609 31 assay A level or amount of the polypeptide in

the.test sam Ie that i ero lower than he level or o)
PO SoTRR (A ERR A ar i e tC R ERRHT AR o by

meténg@ méﬁm WMmevétbﬁaﬁlahaféﬁ@ﬁt}ﬁaﬂaec@ép*ré’ééﬁgrpep ghions. Pep’ﬂdes with

amﬁ@ywﬂtl%uél&dseﬁl@@nﬁﬁﬁﬁli@f aoRth@e sl dusafpdibiiityio Rrsdut invention or
Therefare

corges (rapr} a n%hqea REFe%E tﬁ@l\{c dopvgcf 5@&&5 S%'QYQE TP lcagp ﬂﬂﬂﬁﬂed in the

an antibo \ reactive WI eptl e of
pregeatiNanism mesYaarembbaitmaiheticrsrtigen p s @g‘t {9 their ability to

actitatendionier Thegsofeins (hetearedigeivedfpansmgythe NMEAC inlabe I molecule of
int& %%SHH A ﬁﬁéﬁg@%ﬂﬁz %"ﬁqu SeesEaRraieabm ol &9 gffﬁn@f&ﬁj%%céxpressmg

e Invention Is a th erapeutic purpose, Whereln one or more of. the

e.%ﬁﬁ.&@%g@ﬁ%%&pﬁﬁ@geﬁa a8 PRYRERM AP BiREAR dharisien Additional
corfrefendijlcagain dte ehosiveidndfarpomenddive katn the coursgofstieg the MHC
Claygfﬁq&g}ﬁggﬁg%?&@éggplc peptide would induce an antigen-specific T cell

olerance in the patient which would ultimately 15 lead to regressmn of

disease,or to an attenuation of disease develo ment A promisin
E?esg(i}% fitaee gﬁgdlf?éose mltﬁlgélfoﬁe?ance RIS |n|c§ TEopengvgmgss in the

Cﬂﬂse’cheJlemfdt@mnbgevadmé@tmﬁ%ﬁz@wa’éé}w@@ﬁa&émmis described in

(bppieeiigennalongonesa SR iig rﬁﬁ%?aﬁ@'b@pﬁlﬁ@ﬁ@tm&pﬁ@p@m activates

Cﬂll‘il'“f X e{ha |m1|:'iT1]Ua Ol 161‘?&) 9991) 333%3§4%1)§ £if ﬂlglg goéefl% 8@16]3 dlseases
vacci nes co-de verlng ) geh pIu %lso 20 hduced protectlve

(e gchdmsp@msa&e@wsechsqqseétvaﬂlwﬁﬁarﬁwaglfzeei)cqme@aﬁmar pattern

of o ﬂsﬁ)@ﬁ@mﬁatmx&@qﬂﬁgﬁelﬁéamﬂaetw@mu@deﬂﬁqy@ﬁpmamnce would
m%ln Gtk dt%gt { glrn llg nal.rggagsi% ie tu ra”%é) {{%:ﬁ% agﬁp chs? éﬂ?'ﬁg&? Bﬂaqecan mediate

Suth or protelns and ﬁ‘i ptides

mvé@nmmmtbgéemqsm@hkﬁmﬁ%a%ﬁsn summiems ofdhsshisersally to

induce "oral tolerance" (reviewed in: Robinson, W.H. et al., Clin 25

Imnaiivot I@&H&@@Q@MZM@NMbabvageMEof wittitregaethtels known in the
arlOIRH NGB ARNES dSeripheral blood mononuclear cells (PBMC) can be cultured with
and without a candidate synthetic peptide and their proliferative responses measured by,
e.g., incorporation of [°H]-thymidine into their DNA. That the proliferating T cells are
CD4+ T cells can be tested by either eliminating CD4+ T cells from the PBMC prior to
assay or by adding inhibitory antibodies that bind to the CD4+ molecule on the T cells,
thereby inhibiting proliferation of the latter. In both cases, the proliferative response will be
inhibited only if CD4+ T cells are the proliferating cells. Alternatively, CD4+ T cells can be
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the development of autoimmunity. To this end, the relevant RA antigenic
peptides may be directly administered to the patient in an amount
wo suffieisstfor the peptides to bind to the MHC molecules, and@ramrake: /068609
peripheral tolerance of T cells. 30 Altggnatively, the antigenic peptides of
the invention may be utilized for the generation of vaccines based on
pun'ﬁ@%ﬁﬂd&kﬂﬁﬂ%ﬁ@@%rﬁﬂt@&m plsifeativeddsponpatients: peptideytestieayresence
ulsed with t relevant ti i ei in
e(E)re?aner?tsmgp e 388 ceips) %%820%% 0??6%%8%%{]1?%@%%)4 (gm be B
IVmevpﬁase@@@ﬁ‘étﬁse@@ﬁmbé%ﬁioﬁr reRAEicachin PR ackalscBPMC. APC can also
be Gampesiian cemphisigdeivid Cicias$Hyantibenjtase plicdeccytaprising ¢ahages, or

den?%lt?@i Lieraminoacid 3R eﬁs%%&%%%e?%gwmmpm%@mmterest or

e group consisting_of S.491to 57 and QID gh]
hex&ezgweb}r&pﬁé%féﬁﬁ@é}mm&% SHFTSRE BHHhES fREes the APC
cannptibseleated {ra, the grnidp bmsistingl it GHEQ:| DyNOsit4@10 Hitlanelg., ionizing
radﬁﬁ%'& %%?ﬁ%t% 122, with additional N-and C-terminal flanking

sequences of a corresponding sequence selected from the group

consisting of SEQ ID NOs. 1 to IDN 58t
antibé E&%ﬁ%%ﬁﬁ%&f&lé‘i\% ??é‘s W&%O%r 5%%(1 pépt ggcsﬁe fpe CDAT
cellronmthe mwprwwﬁm@%@ww Heoss 48 aitd @E@}HPDS N@blfifzsvithout
limt@afifd, qﬂéﬁaneaaily(ﬂlgprmﬂmqqe%@anm&m%m (IL-4),
rier. p L 1N apR a n .
R S R MR TS e
betpeﬁwmmtsemweradhﬁms;@alﬂ@m m@@ewnwt@ﬁmb Elééé)séu@é béorAsErEyin which

ce@ﬁ@sﬁbﬁsﬂ@ﬂ@ﬁl&ﬁl@ﬁﬁﬂ@y@ﬁiﬂﬁ pRtiRNeaTd itk penalyiensde gropacliferation) in

th ? g.in case of peptides being loaded on dendritic cells.
e1%“5‘% accepta e exglplent diluent or carrier may be phosphate buffered
saline for in vitro studies and ph yS| ica Is It sojutions for i

appHeamat ety arokngorTorar YHEP AT *i.éﬁfffﬂg visualized
byﬂnmmeﬂuﬁaﬂnnmsﬁnﬂﬁomsoéﬁbeslflﬁphtgemtbfklmitmmeon immune

tolerance directly in the patient and passive immunization, i. e. the use of
the peptides to tolerize in vitro CD4+ T lymphocytes or to 20 stimulate
autologous or aIIogeneic dendritic cells, which are subsequently

re-pRles AR RACt The ArESeL INESHAN ARARIOUAER EiFmay be used

es, nu ost cells, methods,

an encpept es, anti
ﬁ%@%ﬁfé‘ﬁ% AirRiusehessipstan P ars b RsHBERs ¥ dagRbeRfon is the use of an

an@@ﬂﬁ@&p&ﬂh&i@tﬁﬂ@%@ﬁl@r&&ﬁtﬂﬂ@ﬁt@ﬁ bk ingrikenfoeharally
described this invention, the same will become better understood by

feffqii:?é}@ﬁ r@mﬁ&ﬁaﬁxﬁrﬂ nw%ﬁf)t@f@ Hag i%ﬁl@lqregl RIMPUROSEino acid
of illust on on not ln e limiting unless otherw
S%B%‘?frﬁe‘%f 5W|ég n?l EZF@Z%%EQ 1D NOs.

4%‘[5@22@@0})86@0331&3@%&@5 or (b) a%ligiit the ammo acid sequence of the
peptide binding motif selected from the group consisting of SEQ ID NOs. 49 to 57 and
SEQ ID NOs. 103 to 122, with additional N-and C-terminal flanking sequences of a
corresponding sequence selected from the group consisting of SEQ ID NOs. 1 to 39 and

SEQ ID NOs. 58 to 102, is used as a marker for RA.

In another embodiment, the antigenic peptides of the invention may be used as
response markers to track the efficacy of a therapeutic regime. Essentially, a baseline value
for an antigenic peptide can be determined, then a given therapeutic agent is administered,
and the levels of the antigenic peptide are monitored subsequently, whereas a change in the
level of the antigenic peptide is indicative of the efficacy of a therapeutic treatment.
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The examples below are illustrated in connection with the figures

described above and based on the methodology summarized in Fig 1, as
woO desarisezl in the following. Commercially available reagentBCEEPASEHIENRE09

the examples, were used according $§ 5 manufacturer's instructions

unless otherwise indicated. Methodology of the invention Dendritic cells

aRdrendiuiing, Thessitighnivaspedtorwiddhith duimfouddndrivcteel|saghictr phases
of 2 YRG! fﬁf@fg@ ﬁﬁfﬁf}l 1% fr}gﬁ%%éi gs 48 @@p@aﬁzeiﬁwrmn%é&@@aﬂy, the

were uman ral b ood was taken from
tevelheh Fﬁfoeaﬁmmem#@um OB PP SOREE RS stage ar
monif3ed TegR)ali AHIRBY 1040i8irif 30/ (8) on e BRBIHO4GE*aB0E, dikpase and its

pro g"@sﬁ DRBI *0401, *0701, HLA-DRB1 *0401, *0407. All cells were cultured
in RPMI 1640 medium (short: RPMI) supplemented with 1 15 mM

te, 2.mM,Glut d 10% t- t If
(g%gb%ﬁeﬁl_ ar)nxh%&?(u ain#[b $ use ?g #%%p&%%éer zﬁsq%o rﬁ%x}]ts%li"gae'pudes are

denwusﬁ'(mcsM@sarh@ﬁpfheﬁébmwasa@ﬂtmﬁé@wm pfcatsibsassaptefprably of RA,
and M@'}ﬂﬁ'@t@aﬁ MY RS v@@ﬁw@%wﬁyﬁ@&tpfaﬂ&r aﬁﬁ@&:ﬂ@ nohedkthyse of the

onors. He arln( I ml blgod, 20 Lig emlne ’3) as, ﬁ?rq Q.
respeﬁr:g\\lrg rﬁrqt P%Irlph[(ga%r:; | Eﬁog ih moslc 185ues é\%) WE ogenous

0] mononuc ear ce

ann@@mé@wmﬁﬁfu@a@mﬁﬁ 12sRl(YipL. orerialized RAoRENtAuFBRsD IS (e8:
ma&@@ﬁ&@ﬂiﬁdﬁfﬂﬂ%&@)ﬁﬂfs&ﬁmﬂn E’t&MCiﬁwef&daklegachfmpeplmdes on MHC

rphase,and, washed 0 e
o SRR L Bl
found ate R vHATATE eﬁﬁéﬂ@@éﬁmﬂ oﬁéea%gw PREUGR In th
majérdyfef eeimaidfEhe MSM&@WWW&MM&EM&WM@ pep’ude .

f
waspfgaﬁgﬁd %%%1 Se008 | ,fn%{'a,'ﬁh\}( &‘;@@@{%&h %@J@M&g 5alsitoMe corresponding

era maonocytes. Monocytes w ated from PBMCs by
ProjsaRttiid sanhy Hﬁﬂ&' f1dH14 magnetic beads (Miltenyi Biotech,

Auburn, CA) according to the manufacturer's protocol. 30 Monocytes
wélberefioneei i FRmhar suppsidmentad thitpressmdnvessionishavinelachelypeptide
sele@@c%oﬁ“ﬁl-thg \aﬂe,cmms ngm&f@mm@ﬁmwﬁmgmeul@wwm thiol

e IR oo A0 AR 3008 Dba? SIS0 BHOBHEDR ageitol-4-

bishwipbriaidiians: 1RO NOmBIavrhlimess-fivps (daaminogenadygior (SEQ ID

NO({*(;% B Systels Mﬂﬁﬁagédt iy Mibih Monpeyg@wt@rﬁwemm 33&) 126), DJ-1
Sla nar,

prcf R ?&“ﬁg S ﬁiﬁer?a%%%eéj 0 13 AT, BB ome mon-

ATPsatimegylatonioreanis H{SEMB\MNMARRD dntaysisking secepseadSHLE> NO: 129),

ﬁbﬁﬁﬂb@lﬁﬂﬁt&;ﬁ/ﬂ@ﬂ)tm dispjapad-tsr/folleming pheprly SEQDIANIUYNRL), sorting

nej‘flneg) fﬁ%ﬁﬁﬁ%ﬁ?ﬁ?&ﬁc%ﬁéﬁkm ureuéend |t|c cellé\;{O 42)
corpurlepeain | diSiSERY tHe RIRwARY 5 gL domain-
birfdA83kiietic £old8Ecthighy Wehhmfml(fﬂgmmpﬁimﬁlﬂnﬂb@md&cad protein
1 (§E5I 28 198 :I%’G?gegmg;%]}iﬁﬁ (SEQ ID NO: 47), Hsc70-interacting protein (SEQ ID NO:
48), invariant chain (Ii) {SEQ ID NO. 133), retinoic acid receptor responder protein 2
(SEQ ID NO. 134), fibronectin (SEQ ID NO. 135), cathepsin B (SEQ ID NO: 136),
tripeptidyl-peptidase IT (SEQ ID NO. 137), legumain (SEQ ID NO. 138), platelet activating
factor receptor (SEQ ID NO. 139), poly-alpha-2.8-sialyltransferase (SEQ ID NO. 140), ras-
leated protein Rab-11B (SEQ ID NO. 141) as 2 marker for RA is provided. Preferably, the
polypeptide is used as a marker for erosive RA. It is also preferred to use the polypetide as a
marker for non-erosive RA. Especially preferred is the use of interleukin-4-induced protein
1 (SEQ ID NO: 46) as a marker for RA. The Figl polypeptide has not been known as a

marker for RA until now, and is considered as an important candidate marker for RA.

iy
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to CD19, CD56, CD80, CD83, CD86 as well as the respective isotype
controls were purchased from Pharmingen (San Diego, CA). Exposure of
WO dansdriticzeells to serum or synovial fluid Serum and synovial Pigpdaie no0s609
irradiated for 30 min with 137Cs (70 38q). To feed dendritic cells with
serum- or synovia-derived antigen, 6 x 106 immature dendritic cells 15

WEFR BidsRsky e atthaefnlb@th&aw By k6 Rihg\evialibuidnAtdhesapigition of a

tim maturatl n,of dendritic as |ndu ed g 10
P Olypgg maﬁ%hdn@lamn uri{mc?r necrds@ ?ac% Icgﬁ%fﬁ%g 9 %A{%ﬂ& eggyme linked
lmm@S%b@fcorﬂtﬁﬂYG X @@dﬁ#ﬁ%atuwed@’rﬁﬂntl IQiRs WP HRGIDSHERIeRs  and
immiNbRiaReAllen2dirsinpleitusen ainttevdéndriiagelizdvise tharyastede of an

centrifygation at 20 300g for 1 in.. Cell h ith

altert%ﬁﬁrslférrlrelg%to}%pn ep en%@&ube %Ifl tlcoé}wtr%h\ﬁggaﬁ n at fb(? %‘ #D ?ﬁ r% %%e or a
peptide o teprmispRitaEERioR ol AsTRiR BN pBssenso e RO YBEBHd&tor peptide
can Bélcfoﬁ nagf ahitedticd dlaghdl peaditdthe grilybdpAidiRemyoasilanale., the

amO%n urlr%/t %espét&%ﬁgnogsgh%%gﬁgg%a@ﬁ nﬁ%\%@i%%%?\%g Xlzpe fgeis an

I’I

te{g}ﬁg Frotehe A Bibtiatisee nplm méfl‘?a HSSHRD S(ﬁré’deﬁ% ion of a mutant

polypumadilizest todifBntaplicaigoaépitrose beads (Pharmacia) at a final
concentration of 2.5 mg/ml, according to the manufacturer's protocol.

Zjbears wake sigrRd (D BEBRAARIAIANIR:A e dWiltergelisd-12 present.  An

" Ibiqch olla WO 2005/014622 PCT/EP2004/008609
ahét%%%‘ﬁg‘éte%ﬁﬁﬁaﬁ@ﬁl § KRR R BB P TERS B e t o0

altegiingritic calfessiencoe sompwstli im KOs daopin @Sotqaép@md Iyl tb@lﬁépressmn
or &é Eﬁit%h%'fl@tg I;’fi;mivl Jdis ?Wgﬁtﬁieslﬁ/lhﬂ Mﬁ@ﬂ%aﬁﬁﬂ&alrlm@oﬂmﬁﬁ@@t@lple is a
ors c mostatin, pe in ei

PR BT, EoROTIBINAP Grhdr A TS e i from
an thmbmsxm@ﬁﬁeﬂt@dqbﬁéﬂﬁdm@@mmx@ﬂw ewmagm%rﬁ:@tiposmon of
; I X b dﬁtl@ 15%&@&@5‘&@@1@%&“%&%@@@%&&5 bs@aes sample, is

. p ea S 1lce In.a horizontal shaker. at 000 .
md§ Vﬁ(f’#g}ﬁ? i< i %B |p(ta ed S;Eﬁ%lﬁ pep?de&?omu?éxélé bo reéswn or
COIIIPCLEZFBl fadpaptie ﬁ@ﬁl@pt@@@fy HetheiRrsaetiniBY ToEoY C@FE% fgeghjpcluding
speRftd0@sHeioNmdaf ”&&%ﬁﬂ&%@@&z&oiwﬁ&wi@f@ﬁﬁh&ﬂ&d@@maﬁﬁm%ys (e.g
DaVlcF el?tor é§% e{,ﬁ% % 01 tgnsﬁ)cf, HaLsAi DRuD %B[' '@Qé S Li@%ent Protocols

analy zmg hér vec ysates efore an afe

in Ma&tﬁ%gréarﬂnaﬁoﬁeaﬁa%n a@ttﬁé@eao%ﬂb%@?éérrﬁb@%&lﬂéﬁfbmmt an

anﬂb@@ﬂﬁa b RIR BisdecHicnikd ddmpépdamse. &, Rsadatribadmboot)gyeferably an
) 62 lu of HL D Ss ptide
anéhé% J%%eptl%é com’-:tgle%(%s bound to eﬁ %ﬁﬁ%ﬁé}'@\%é h?és%g eorlt Cé%lnal or more

prefeailyHBonqeimat- ﬁaaeréaﬁtémb@ar%taﬁﬁg@éﬂh%tWOfr&r&f@ﬁEa’t&(éﬁ )2) can
be Utisediltration tedde, "Tdiebdite Wi, 26idd aut-aik (Mibipors, Bedberdy, MAIntended to

SNE @trl QL kin.
e OB SEr T PoPLlutt B bou b MRl Boling
detectable substance to the probe or antibody, as well as indirect labeling of the probe or
antibody by reactivity with another reagent that is directly labeled. Examples of indirect
labeling include detection of a primary antibody using a fluorescently labeled secondary

antibody and end-labeling of a DNA probe with biotin such that it can be detected with
fluorescently labeled streptavidin.

Western blotting analysis, using an antibody as described above that specifically binds
to a peptide or polypeptide of the present invention, may be used to measure the level or
amount of a peptide or polypeptide in a test sample and comparing it with the level or
amount of the peptide or polypeptide in a control sample. Preferably the peptide or
polypeptide in a test sample is measured in a homogenous or a heterogenous immuno
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20 peptides, 60 pl 0.1% trifluoracetic acid (Fluka, Buchs, Switzerland) in
H20 (HPLC-grade) was added and incubation was performed for 30 min

WO 200331362 |uted peptides were collected in a new eppendorPUDERN04/608609

centrigugation of the Ultrafree unit ag10000g for 3 min at RT and
immediately lyophilized in a Speed-VaJm vacuum centrifuge.
assayk- mdﬂMaﬁmWﬁNofdkampagﬁdaMﬂbMEﬁ @5ple peafdsrhigher or lower than

the EQ@P c;p rz&HQGRPB? % &)BHEQH‘ W@ﬁg@%ﬂﬁg r%ﬁcﬁhﬁxM YHP H'Ifference is

ujtidimensional p den |cat| ntechnolo )'was used %Vf\/ shb

stati %ﬁ’ﬁn“?\f&PtB]I%fé*éFﬁ%‘l"ié’ F0TTS2D 47 Wb P BB AP P ide
and mrdmgtmeigcé@fnd%ﬁaommmmlhﬁmied%y mass spectrometric sequence
determination. To this end, lyophilized peptides eluted from HLA
“'I-'lléﬁéﬂ&’lﬁ:WB E@@iﬁﬁﬁ@fiﬂ)m a@sogfbhgﬁi%c@ﬂi@gﬂbﬁlﬁli%/@ﬂﬁlo)ntmr% comprising
itrile (ACN tic.acid, 0.0 eptafluoro butyric
an aré\tcl I’—:@&%' an )?b/a %ge@mlgﬁacﬂg%%%??gegfng uré’g vr\%s
fractionated on a fused-silica microcapillary column (100 pm i.d. X 375

pm) generated by a Model P-2000 laser puller (Sutter Instrument Co.,
Novato, CA). The microcolumn was packed with 3 pm / C18

relrerstdthtaemimdieval (01 8uGEIg HeptiPeonidSH inwmBog 18 tyoproteins they
are SOORQHER20RG HERROM/ANBHRYBEMAGEER S kRN BE L dG@IMas ¥ prably of

RA. followed by 3 cm of 5 m cation exchange material (Partisphere SCX;
Whatman, Clifton, USA). A fully automated 8-step gradient separation on
a LC Packings UltiMate HPLC (LC Packings, San Francisco, USA) was
cAPMSRERACUSTESHETENBAMNG BUREIPSIARIBOS O BERIR B A7 81883 Of the
ideratfdit adigdbiliepaliesade AGM toOvadatatk pBienB.53tinceRA apidivelfigragainst

eros@e azm %?@%gwmeﬂt%{esc@x@&%f YRLEeHERE &5% peptide
aC|d an

1.5 M ammanium acetate / 5% ACN / ]"“Z% BA/

iRnaaRtigmusscy. Frelirl ergonitnstih RYHIL W, fpltimately
leacbtr@dtgmmiomdf thedlis¢a bt fictoBinfottomediby afismie desdigmifom 40 to
80% buffer B, a 6 min hold at 80% buffer B and a 10 10 min equilibration

step lﬂh %t?étfé & ﬁﬂﬁdﬁﬁ&lﬁ@ﬁﬁlﬂtﬁﬁt RikQach invaitire chmcal trials is
chara the foIIovvln ?mtn loog{é’n?e%ﬁ&[ At 5 m|n gff A alone
ﬁ%?no %n%vagcr;rlﬁ% 1%%0 ]ﬁg’s}’(i)1 min gra |en
were Ghobmifer edggerﬁmegrmbfﬁra@@wm@%m& Bt 2o HW@?‘&%A@Z (1999)
333@03”9;4??5%585136 D@ﬁf?rtgle;l@l nvﬁE@Hi@@H@eFﬂ&h‘@é}MgSQ%diﬂﬁgéxB B IL-4 also
min,hold at uffer B, an libration
et it R S TS 50 o
of noneamigoudaetidospedific SUeHmNg ABREARIROHIIEG Tovslanment igkds protein
antigdhe ﬂ@h@%l@@&@éﬁ%@ﬂﬂ&@fﬁl@ﬁa&y@ﬁ&d Phask, wdterdomwakecules, such as

DN GERB A LAY RSN SRR B ﬁlﬁ%%ia@%%”#@%%%%gﬂt'Qﬂcpfmtlgens
4 'Major contaminark Fm erW|se WO ave to i he

deljyezs f@ﬁélméﬁelﬁéﬁf@pmﬁelp@&rééfﬁea fsvisnasl7igo i MEH. et al, Clin

Imfatiawing22poafile: B ningleltdiulecite 2faatinitheegdrdfte rtﬁleﬁmnigltherapies is

th a‘geeo t fr r]g % 9‘% Qluff B, 35 min gradient from 10 to 35% buffer B,
min gra ient from to 0% buffer B, 10 min gradient from 50 to 80%

buffer hold at 80% buffer B and a 10 min .eqyilibration step wit

0% HEP k. Beo 8 s LSS SR 4 T eSO U TUiRars to the
pabuiier:f)ansagmjmt buf@@t for the peptides to bind to the MHC molecules, and
provoke peripheral tolerance of T cells.

Alternatively, the antigenic peptides of the invention may be utilized for the
generation of vaccines based on DCs. In this case, autologous DCs derived from patients’

monocytes may be pulsed with the relevant peptides or recombinant proteins containing
the relevant peptide sequences.
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25 lon trap MS/MS mass spectrometry The HPLC column was directly
coupled to a Finnigan LCQ Deca XP Plus ion trap mass spectrometer

WO 2(0Herace2Finnigan, San Jose, USA) equipped with a nano-LCT/EP2004/008609
electrospray ionization source. Mass,spectrometry in the MS/MS mode
was performed according to the manufacturer's protocol. Peptides were

e i S s e S
a er%n(gsgaé g]étro %ige comps %%J Ol asqhor CEHZ% ?atP !i' 1;9 ence of the

&< Spéit e wer

pepttsbedﬁgtamgemmﬁﬁqhaw& f(g%éimsreugm@ﬁﬁd@éﬁy&@iﬁ%ﬁ%fésaé% to 57 and
SEQ(terck Darmgtadtz Gerppay e %ehacgianirikd Gddeetiftucl oRe gliptide binding

r.gualitative analysis id e
~ SR RN SR e o
122, mm@mwr&&@ﬁgwtﬂwlﬁw@%ﬁg BFICBFeRAIHRg Sequence
seledeientificating i SEQLNESRsarrbE{fereMN@b dhtasat amﬁE’BQ IMISIOAS 58 to 102, an
fragmentation data w the so T -

eSS ALY SO SEOUESL R o
congFERRPhSERY B NO$H pidofié %ﬁ&s%@?bré@%ﬁa He s ‘optonally a
phaﬁﬁ@&dﬁ%?&ﬁ&ﬁ%l@éﬁﬁpﬂ&rﬁpdﬁ&mm all paplice Beejustigesithadptide has to be

pre %91??3 M?SIm %’f%@ﬁ?&% F Ry L' nﬁ%@nﬁg@;ﬁﬁ hoC aﬂgs meRsuEedahSunt will

y between the experi
sepcegies S omiaily btween e expeniepial cheeiumang e | hpated anc
the spaupiceondisitated! the pﬁmdeasdqudhmdgruvedgwdmmelsﬁcﬂ} BE8Fml, for
exaf alysic and %g%@%@ﬁgwaagd 1R infQamatiqpen mass accuracy,

scoring para rs and peptide origin were stored in an appropriately

A b SR S R S o

signi icant

-wfrs@t}ubﬂtesd/\ptkmahgwdga@mgﬁ@tmésvﬂmm%t important -

constraints were: (i) keep only those sequences that have a cross
cornedation ocficie (ﬁ‘@ﬁﬂgﬁl@ athise neetairatialud. @nthéiyfrom sdentlistration

of R énltq e%qtg ST %? R:osE rfgﬁlr?g‘ M&C&P@Aﬁ@cﬁ&eﬁ?m@ ﬂf’éfﬁ‘ and passive

~ cross correlation_coefficient (ACC). For both criteria the mlnlm% ﬁ
Hnwa@ta@wﬁe&bsﬁl@n?é.ﬂé‘apqaﬁ&mé&g@sflﬁﬁé?pva‘ﬁéigéb E@ﬂi) ocytes or to
stikaguits adolataast viasldgtindd dsrtdtiuelbs deltichrome s@atimdatpaedhoculated

mthEE S&% aidhe design of database and software allowed queries on a single
dataset as well as comparisons of 25 multiple datasets. Such a database

oftware design .enables com ive sample analysis ich.is not .
pr&ﬁfe@ﬁ%ﬁ@é@’ #Sor?ﬁg% t%p ST S'f?a erP R 6883/8% g ngl Fws, nucleic acids,
hostateedlst ovetbqstsyidenpsitinmiontsh ﬂs@s@@bét@mﬂlbmﬁm %@fﬂ}ﬁgﬁ?fére described

espQHY SRACHZRNCLhS @gélgl;@ﬁﬁﬁ}@j further sequence length variants or
common subsequences, or on the protein origin of peptide sequences.

Si the oceurrence of ir n a QR i
enr?ievT ‘CharacteRstic %q);cllgégsgf BQ?_I%F@ L%gé&ﬁs{%e@étﬁgglgé’ ence,B %%Ome eter
ury ?ﬁO@&Yaﬁ@%fﬁﬁaedatﬁg’e%PﬁFé@&Fé@‘&@&froW%f%tﬁiﬁd 3&%8‘& frr purpose of
ilpresenae eilpneditape iva inedmfedpestize Theithgstinlportatidesserepacified, in

coﬁbﬁeéﬁ‘&k\’%ﬁh%@PAHBlﬁﬂﬁ?gﬁﬁEiﬁs the possibility to
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extract a common subset of sequences that satisfies a given criterion.
Such a criterion could 35 be based on sequence similarity, e.g., within all
WO 2083049225 of a collection of datasets, those WO 20051014B9$/EP2004/608609
PCT/EP2004/008609 38 sequencegsvere selected that had at least one
subsequence in common with any other sequence. Such comparisons
akreswplisferent datasets constitute the differential approach (RA samples
versus control samples) and thereby optimize the search for candidate RA
mMarkerpeplidas bW he: ﬁﬂimis@e@imiIa@iﬁnaﬁmﬁs«bﬁm&elﬁgﬁweﬁ@eﬁbed above
and "ngf?dcég %ﬁée%g%@d%(?s%g Een{% ﬁ%dwﬁ Cﬂ arll che &a{fq;l?f zi’c:)ﬂowm

standard strin comparl or| Subs U nt ese scores were
Compagrgitd o éﬁ%@éﬁe&g Ffbé§( E‘éﬁﬁ‘éhéﬁﬁ@ BedhAfReTting to

manaﬁnm@uemﬂ)mmeﬁﬂsﬂawathdrwﬂsstﬁr&@yedn additionally developed

software routine, which is based on a well-established algorithm

(hierarchical clustering, UPGMA). 10 The generated clusters (e.g. of

peptide truncation variants) were then used to identify closely-related

sgguenges acr edﬂ‘g‘ege L I(%Iatasets Overall, the data evaluation software

swiftly and reproducibly the following:

-Select from the sequence output generated by SEQUEST those
sé%ﬁféﬁ%%%fg@ﬁ

WiPeliable empirical criteria. - Store the data in a
database appropriately designed for the discovery process at hand.

-Bheattihforaarsirapediviib Beguandendoie mlbf whish gt@r@diﬁaras‘é@ted from
monbligedNRraatianes yalorbIoIinSsaes SiRe: ParifaP iRt hohiagiyEidheral blood.

The SEEMER R e 2o detasel a0, omSEIl. fore fgg?;'ﬁ'ﬂ?m,

atasets. -Provide rttie of the mut aset com
D@ﬁ%lfﬁ@iﬁe@ﬁ%%@bﬁ&%cﬁ%@né@ ﬁé%t%BéTQH@Iaﬁéﬁﬂ (4) HLA-

DRBEQuencerenEniobame sapeyersus other(s). 25 Purification of
HLA-DR molecules HLA-DR molecules were purified from 1010

ERY- E@Q%@@Qﬁr@ﬁﬂﬂ@l\qf T@z;dfﬁ{%%ﬁ%?}ﬁ(&fﬁow @{ﬁﬂ/{@f sup lemented with 1

romatography, using antlD mon clonal antibo 243, rev

m%%?&%%% ﬁ%f‘f’é?‘ﬁm&t @m@féﬁ)ﬂ@éﬁ?g&ﬁl %eéqwﬁﬁﬁm BRL,

Rock@;ﬂﬂdMBlhdlng assay WO 2005/014622 PCT/EP2004/008609 39
HA(307-319), PKYVKQNTLKLAT, is an immunodominant epitope from

infligingen Ve siena Blobanbes hiats welldorBMERR4 molecules and

was used as a reporter peptide in an in vitro peptide binding assay

(RotRBAL B0 &l B @A‘t&&%ﬁ%ﬁﬁﬁﬁé %%;égit%%%} Manphei

Germany as .
detergent-solubilized HLA-DR4 molecules e Co- mcug}a\ de any a

stangarin It 15030 MISRSETIons) Hem 8(121@0 ﬂmaoaﬁd%@a@a Aud t%nl blood,
LiqeemipetiRocheptids (10d nbl piQquiv xiottdg hReaipBéalirbhiodingdadferclear cells

(PR AN, SQALN R B5RAAISAROBM S (f]r!t@‘t}e 21 RISl 10K, Aurora, OH) at

Zwittergent 3-12) in‘a tptal volume _of 50, PI.
800g (I’OOIKgl tempera)tu.re or 30 min. PBMCs were collected from the interphase and
washed twice in RPMI containing 20 mM Hepes (500g for 15 min, 300g for 5 min). In
order to remove erythrocytes, PBMCs were treated with ALT buffer (140 mM ammonijum

chloride, 20 mM Tris, pH 7.2) for 3 min at 37°C. PBMCs were washed twice with RPMI
containing 20 mM Hepes (200g for 5 min).

Generation of dendritic cells from peripheral blood monocytes.

Monocytes were isolated from PBMGCs by positive sorting using anti-CD14 magnetic
beads (Miltenyi Biotech, Auburn, CA) according to the manufacturer’s protocol.
Monocytes were cultured in RPMI supplemented with 1% non-essential amino acids
(Gibeo, BRL, Rockville, MD), 50 ng/ml recombinant human granulocyte macrophage-
colony stimulating factor (GM-CSE; S.A. 1.1x107 U/mg) (Leucomax; Novartis, Basel
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competitor peptides were derived from the candidate RA antigens
identified in this study and purchased as synthetic peptides from
WO 2Mé@ptei3e (Lund, Sweden). 10 3 x 10 /.t1 were then dilutedPECABIGPOE5600
containing 0.05% Tween-20 and 1%s8BSA and incubated for 2 his in a
microtiterplate (Nalge Nunc), which has been coated over night with
SwitRAUHIR Meroelgnd snibosty dadtuAieadstie sanfetmeleR&D Systems,

Mmr%?/\é%rlﬁsﬁ?\%@/ %\}[‘&é@%ﬂ (E&)ané‘ s%ejdeec[ {TH ?'}“{J L b/%lﬁ%sgqpé g&§w r) for 5

in acco ing to the manufactur 'S protoco
days N@%%Wé%&s‘ﬁﬁﬁérm%@l%% Tween-20 in 15 PBS, Europium

fluorescence was measured with a time-resolved fluorometer (VICTOR

18R0 q\idliltp o/ PexkinGlnrdetiifelSvientes) eqddtiifydieviindmyiotly monitored
by ﬂaﬂs&l@&?&rﬁ% {ﬁ@d@%@%&&o !dteeﬂ%ﬂi Me@yl%éﬁmﬁéysd@pﬁw the

a

ol w0 RS U Er e O LI, FRASARGLCDSS ()

CD8th8atione® i Pérgagrb Cigts (el 2nddahtfib(eighll o Drrassooiatede dendritic
ceusreepmﬁ)wak@ﬁ)d&{eveﬁtm SEHERd symw@(ﬂwd@m \Githe3 (high),

o A R T G SO e TR e o,

CDIRithDin-CRRIWVE RP3 ah B 86 s e fex the mspﬁptme lmweplmmprchased
fromd PG @rp@g}[qjlggg )P dendritic cells were cultured in the presence
of TNFa (10 ng/ml) without adding serum but 1 ml of PBS. In an additional

CXRRINED, 0405 AS0AUYS Gl B RNSEEHIY L mi serum from 2

y test persons 10 and culture s In the presence of TNFa

ng/ml). Dendritic cells were d in deter nt TX- 1 d
B TR L e JEFRE R z%ds? S B, o feed
dendvisie etlisewivhitheOrndo Gmmdaadﬁlyzédabtﬂghrg rﬁthréﬂlgl‘tpmature dendritic cells

werePliktt MBHMRHECD Hﬂl%}ﬁnf) sPYgadeptdicalioniwas acbiaueddiusif@ration of

e, SEQUEST, uen esd rived fro the
den@? G 0 AR STl e oAt oA G AL e Bgraggs facto
dp@cé?ﬂ@%aﬁaﬁaeképslan@mude @ngﬂmeké stoled immelarshderdaig cells were

incdystbepneaeseadiddie peptide sequences identified from unpulsed DCs
(control 1) and from DCs pulsed with the serum of healthy test persons

g:(%[gégp l%%) ﬁy( 8% eﬁll {i&tﬁsn‘éﬁmkd CelPf %f@%%?v’&%ﬁ'%?dcgﬂﬁfugauon at

serum of non-erosive RA pat |en§ Among
3004 %E%aﬁe s%@}lfe?‘f%@swé?hﬁ‘%ﬁﬁ%}é PEptiAds éféél“ch’PHfHﬁQFf tube. After
cenVialgiation 4hd00e- foecuiméd ithatsigrstttitnae ehfivemnplcetpsiemdied and the cells

werddiBplesIgaeh serum sample roughly 600150 individual peptide
sequences (cross correlation coefficient CC > 3.0 and ACC > 0.15) were

tified,,In th S t e number of individual peptide
?c? 8?@@%3?@?@%&?7%[?3&% 30). Approximately 25 80-85% of the
pe tides found in RA samples were also identified in control samples,

BeiirmhEHehiR reprogeaBiingdreds Smaipdid 2 thd FrGoMpaassas, VA) was
pro@l&@:&& sevelairiapgtie mgmﬁs&ﬁ%&s&tﬁ&ﬂmﬂm&bﬂi& be Mehffiddvas purified

usﬂ%“ﬁpol@ eiﬁ%&‘g aﬁfﬁgﬁﬂﬁ N'é&@@ﬁﬁ‘%ﬁ&%%%@ﬂged to CNBr-
ports eresu Curr.Opin_, Immunol 9
RSO perhroyer AR ERHTRASHO tﬁea&&amsﬁa%fﬁ%eaa&%%aegfaﬂwﬁ@wrdmg to

thefasinufacturer’s protocol 1243 beads were stored in PBS containing 0.1% Zwittergent
3-12 (Calbiochem, La Jolla, CA).
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30 that several of the identified peptides or proteins have already been
described in the context of MHC class Il molecules: epitopes derived from
WO I8R{ild6a3 proteins like Hsp70, enolase, annexin I, cathepdlf ITESR004/008609
collagen II, as well as from MHC mokscules (HLA-A, -B, -C, -E, -G, and
(32-microglobulin) and CLIP (Chicz, R.M. et al., J Exp Med 178 (1993)
2 Rig-SSiégagiificidh bEFMEDRIp @tide@pimpheresinol 6 (1994) 52-56;
Arnold-Schild, D. et al., f WO 2005/014622 PCT/EP2004/008609 41
?%@béﬁ%ﬁ@a&%@gfﬁﬁ%}@%@&l&eﬁiﬁﬂpﬁhﬂﬁﬁi x*gzxﬂi{@e@&e cold lysis
[o) | were.f ently specific
butfe pﬁ[ (ég nlrec?u%n}é]elz)%ve%]g fﬁﬂ}f?er va’hc? \g\iithéregardﬁ 5%1F‘1’d|ng B e’ F?Amease
inhi u@t%shmn@s@nme PREE04BMEY @%de@m‘m% ,sta}eﬂm, Germany))
and G'Yb@mfﬁ%hbrﬂbﬁi:al BrAlehy Hﬂ[ﬁﬂﬂ@bﬁ@ £28F6x 6 M 106 &ﬂlgﬁﬁﬁmﬁﬁleared from
cell %r%\ﬁgea%g; nclet rythce %u%llt auve ap qﬁ%@ m'&a&v? p rﬁsjlctlon ?hd 10‘3 te was co-
Re output t oT the &y consists 6f an ep ope that oceur X
inculpi ok bHE sesbol) By 44 HEMLEPeS TARASAHBS) (nahoigon shaker
at 1%@9&@&9@%@38&!%6&@@@3@&@&1&&@@Iﬂm&qms@épu&éycumqm&ﬁm@ound to
1245RI0RE YAICh WAz I¢ gtﬁ'e Sy Grfh 511“% RS aa%ﬁle?%Jr%lhed four
serum and synovia Is derive e |nter amma-inducib
timeyagde AN whidl Fedndtisseepti 3. EF?é ehser dnLHBE92-207) with the
amino acid sequence of SEQ ID NO: 3 (Table 1). Further length variants
in Theeefather shinplesauppdiAtHe Repeptidce ofipltuisvaitopeifTud| by jnalyzing
the éﬁmﬂ:@ a(ésgge?&% a%EQfﬂQ Mﬁ@ﬁ‘ﬁéﬂﬂ&?c@@ﬁ@ﬁﬂiﬁuets of the beads
b 192- 20 ID NO dérﬁm the mdﬁ’ el%%th & riant, TE. et al,
Y Fﬁtigrﬂ % fﬁséngp |ns a suﬂt)aet% ng motl Watﬁlr’ega d
Imitwbnidg}’gﬁtb(ﬂl%ﬂ?,&&ébébtlblllty allele DRB1*0401: 196M serves as a P

1 anchor, 199M as a P4 anchor and 201A as a P6 anchor. According to

20rTeehH O 3cD g sibe fadtppetidas a binding score (threshold value)
of 1% which is similar to the binding score of an epitope from influenza

haﬁmqgtvw i aésaa;sé)w%a Iﬁb%@%tslazé%a@»@f@g%&% BI§e4Ga 100 1 H,0
aple ar et a

(Hﬁbrﬁdsﬁﬁi%r AT BN AL B AT déﬁ’é#‘&“‘%o“ tube,
Ultcefites mmadbmeﬁamlbmns Badtordcilidt> enhichdhag 0 times with 100 pl
Hzéwtﬂ%@ ghantig %ﬁﬂ%f%‘aﬁ%lf dﬁ'ﬁﬁsllk%%ﬁ@ﬂmTWt wmse&mgmybound

nzy | Isuitae e

PR IR00) %J st Ch s i TS B A SR C-grade)
wahaddekbrndporebdteB vellspeafenaeh efrahﬁfB nemalat BiitemUHaiedopeptides were

col{dQ88)ndd %5% enfAdathpe! &é&gfgﬁglaﬁ@;p@m& Sl f@sdeiag 10000g for 3
.bin H (%Iiﬂ Iec les: he2 59 havgn he
w3 AR 400 SRS VR ORE

quence ICZ, M. et
al., J Exp Med 178 (1993) 27 47)%In addltlon to GILT (192-207), another

epitspelionRHioRRT &R wistaneedenlleveral RA samples, but
also in control samples: GILT (210-227) with the amino acid WO
200%/ 4B g RQiVERR0QHI00860e Mty of complex peptide mixtures, the MudPIT

(multidimensional protein identification technology) was used (Washburn, M.P. et al., Nat
Biotechnol 19 (2001), 242-247) which is based on liquid chromatographic fractionation
followed by mass spectrometric sequence determination.

To this end, lyophilized peptides eluted from HLA molecules were resuspended in a
buffer containing 5% (v/v) acetonitrile (ACN), 0.5% (v/v) acetic acid, 0.012% (v/v)
heptafluoro butyric acid (HFBA) and 1% (v/v) formic acid. The peptide mixture was
fractionated on a fused-silica microcapillary column (100 pm i.d. X 375 pm) generated by a
Model P-2000 laser puller (Sutter Instrument Co., Novato, CA}. The microcolumn was
packed with 3 um / C18 reversed-phase material (C18-ACE 3 um [ProntoSIL 120-3-C18
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sequence QPPHEYVPWVTVNGKPLE. This epitope was accompanied by
3 other length variants: the 16-mer GILT (210-225), the 17-mer GILT

WO 100504283 and the 19-mer GILT (210-228). As indicated by REHERR04/008609
GILT expression can be induced by te pro-inflammatory 5 cytokine
interferon gamma (IFN-y) in various types of cells, including

ACEFﬁ@&Obkmgmg, eGednthelid) dellowad Hprébiastef{lZuster, AtidretathahBiomaterial
(Parﬁ;s% 1%%@@11]5&914@ s IFN-y is known to be present in
amed jol

ints of RA patlents GILT could become over- expressed in

syn a and serum hen ould be taken

exog}é oadlst%fﬁﬁb brgffglfff ?trt%tf/ e de erlve%b rom 8 oé%tdldﬁateﬁﬂ“c (LC
Padqlr@)oﬂﬂerI@m@%@:eﬁﬁdﬁewwmémgda%:p%%mtﬁﬂ@b‘#ﬁﬁ)bﬁﬁﬁfﬁlé&/ﬂ ACN /.
0. o1m@mderwe%f5e@&@a@iag(ms A5 8hveRTEssech by EFBAlte nstivaldic acid

I 192-207) and GILT o
(buf?er ge%%)-%(s aFllna::r:’:tse {asE ﬁ_+2%7 )AW tf‘)% ggigﬁel%}[g)z@ / 0,5% acetm acid

processing an ived epitop

(buf&e@nmu‘éri MRS BHAESIEAlEI AP A3 JEEBA / 0. 59 acetic acid
(buﬁﬁi@§3§?ﬁlﬁi§€tmm §fé]€ deasititdcof pitopenti gradtent from O to 40% buffer B

eond SRS RmMA BB apsoma) NSRUEIaSS, 15 6 b2 and o

WhICh een descri ed alréa gln was further an alysed inan in
10 WSS e RIS AR RSRETA oGSy hEp AR ahIFpeFiRegect) vere
chaﬂa!&tér@ﬁ%}mﬁleﬁiﬂeﬁa{l@q;r@ﬁl&l Bgrieer0evt Witfer AP BT ﬁﬁ’ﬂ:—gmbétﬁlgfrﬂiﬂ 0 to x%

burfERULEES 1@ PR (gsvnr%g\rtegm S SRR SPIA Pyt

ept| eta-2 The exten d analysis
m?e%éﬂb%ﬁ% TRRCATA e e o bmbpgatdient from
50 1888 Mf@fcﬁm&i%ﬂsaﬁiﬂleﬁ 3mmtﬁe’mealadc‘synm/mﬁndqwthibfatmn step with

10088 lM%% S@Egﬁlﬁ%}%ﬁ%%%%%t%? OEE@G the-d 45 RioWB 20, 40, 60, 80, and

D.NO acid se

uen
90°N|8Ff| ﬁﬂwewm@@«&%%@ 1O REHERdth ¥ it fsshlingss fution step
froth9theerdeBie {31283 n5& 1], |Dabl @SRy sitp podén g ohenthdictityl pfstiperate peptide

clutfeNHIGH EPIARGET APk &%Rﬁﬁﬁﬁ@rﬁ DORGID &E@R@ﬁ@%uld have
HL DRBl g401 blndlgw otf yith 316 31 1 servmg as Pl ?atﬂ A

led 4ndhsrlossspE LRt SROFPEBFFOPELDRKR &85 2955P thidFiHg ¢ following

proﬁm|I’ymfrcéﬂ(%rlmfﬁére’c,é’fﬁtmmthﬁ@%lé?}affnpﬁt;témm@aqim&@ from 0 to 10% buffer

B, $510Y ae%tﬁea&wi@ heakng JarnURe JE SRANSER zéﬂdﬁ@ﬂh@y‘ﬁﬁ'%% buffer B,

lTBi%fﬂf%:ﬁ é%%dsgg}e]nc\é%{&&%)#fo |nte cellul%)@ae %d{%;rﬁ? SIO&I 4 10 min

equéwx@umstm Mmﬁmmr&mMer imstemdgidbuie exception of

usigy BeHRMIMIbRLAT Bugrpiral function in Immoral and cell-mediated
immune responses. Many cytokines, such as interferon-y, IL-1 and TNFa,

which re\ﬁ/@ﬁg)S/OSlS%Z CT 2004/008609 43 upregulated in
inf ammaPory diseases ke /3 induce expression of ICAMs on the

surface_of endothellal cell twass ntha the expression of | -1,

and VCARES robighores %ﬁat}t’af? ‘B&t@ﬁtﬁg& g fon trap
masstepattmmqaatiéﬁlm(xﬁurtﬁamaﬁarﬁaﬂeﬁme,J 184)., Seappged with a nano-LC
elemggl\% $LA2h2dnA 2R IRing.ol it B %@@Heomgfmeﬂf% Qas Performed

llo sleukoc tes to infiltrate t the et tissues, e,g, the si
A R oL e Bt e Wemiicd Ty the SEQUEST
algorithm (U. S patents 6,017,693 and 5,538 897)
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circulating mode, leukocytes constitutively express ITB2 and other

integrins with low ligand-binding capacity. The ITB2/ICAM-1 interaction
WORasS Hee@he an important strategic target to approach inflarraetiemo4/608609

autoimmune diseases and cancer (Ygsuf-Makagiansar, 10 H. et al., Med

Res Rev 22 (2002) 146-167), hence these findings strongly support the

valthfy[i¥F TeH dentiipdctf@Aeepitope as a candidate marker for RA.

Phosphatidylinositol-4,5-bisphosphate 3-kinase Another epitope with a

Moderaia ltbé\r@&% 3Jm%4% b{ﬁ%%grmgﬁp éd%@'tieedrtﬁéémlted’\' g;.ﬂg )matrlx
rosive ser es e mer,

(5 TR e TG o SR RB I e D B kNGB S o R 50%

acePRisbhalidfintiftepDagiimse i@l 3Roy (Tuplsativa nendly pepidéhrowtole peptide

rep&AHIEL SQEMEHRS avayel rﬂﬂlﬂ?ﬁ@ R4 anChBtrafiSy mmﬁﬂmﬁhﬁl@@@ﬁﬁtmmeter

anchor argll 7998 caI D 4-P6 ane TEPITOP binding
(Brglggrr’ﬁ 5% ?n u |qu n%s‘l)y eifﬁ%%se in %ar%/r ﬁ%Epes and

phosphoryl;qi S |IEIdS predominantl

ik QU vhand di ik iatass angbiiss a key

signal transducer for survwal factor receptors, including growth factors,
cytdRiés fargmimtetiansdrey ivwiedebyl Tskemith ghe saflevark . SRIQIIES B Thermo
Pmﬁtgﬁi)sﬁz%éz arslay ap!aitt@an‘ %t&%@miﬁa@ﬁst@etmmw&ecmmd based on
%%ﬁ“n %asesay of Tﬁ" eft&\’?lgi (HE%?PEE‘? t %grgggz lze & Va”eét\,/rum all
JMmicrS produc s (olo} egtlv ermed pathogen- assom ?cﬁ?
Pemattéq%utmmb@) f(wmmnﬁe& m%gtplgu}aren@l@ phtha @@rgzt (Q’@@B}l measured
the&%&ﬁ& stifRualiber ey dhe TdRerbyeRAMPSush asd the theoretical, in silico

palysac harl LPS endotoxm tri roductlon alous
gell ?OT(alh Ef-‘it?] cfn dlng \Bhsl%%r c'ﬁ’cgaettoﬁgﬂuen ms

IS*a ey C elin iated Thi
responses. It was shown that P13K is an endogenous suppres or of TLR
30 HhedsREAs eSS DI DG e SRR PRBHIRSARGH, FOmpanying

inf iwassuygesietirtehearieggtivemegukatadopéphdtednyiminere stored in an
ieﬁ ik to diét rar {9 preyantpiolengsd M@Q&B&tt@@%%ﬁmwﬁymm were
Vi

ost. The knowledge that mmu responses in R
perit} SRR e pe R B %mt&ﬁgneﬂaega@éh.émsﬁmg
SEQAIRSerones Dee tvronsistempptinke daostirrdevaetopiigheaf RAy ithisse sequences

A U] P o
induce orei ntigens

e N o D L A G TG L g Gipss correlation
COf(fﬁﬂi#nbﬁADC)AﬁththﬂRhetﬁnM&(m@;rﬁgﬁ sB®)rUrekinnseetppeed on empirical
kngﬁ&ag@gggﬁe@g;a@tg@g@mgmefe@@g@pe which was only found in

non-erosive RA samples was derived from a urokinase- type plasmlnogen

actiya | I
S SRR g e i
of qpirbsg: mac- SR 5 Al eh IS Bt AB A & Wf@aéﬁa‘(tée .ﬁa.@nyarlsons of
muhtdypifs 31%253,6&35?[1&1‘1(11 385‘&.‘3’[)&%8 mdatvivd Rdsaynd BGlachaisparative sample

anﬁ%%‘?seciyﬂﬁlﬂ TES’{%QJDVEQ&”%” QRO 2 %00 J]Bsﬂﬂ?éng QAR %Xﬁ@rﬁn a single

j are highly specific serine proteases generatlng plasmin

A Ero iR pER B P S tnardisa R ARy tiesiredypectta, on
thétl@ﬁ)ﬂame obderthdentifjachice Maytinalsidiite activites:of RAlssa@ences, or on the

prSPé‘i‘H Qy%ﬂa%f Bé’ﬁﬁ@ g@&&tﬁ%ﬁ Since the occurrence of truncation variants of the same
epitope is a general characteristic of class Il MHC-bound peptides, the existence of length

variants in a dataset provides additional strong evidence for the presence of an epitope in a
set of spectra.

The most important feature in the analysis of multiple datasets is the possibility to
extract a common subsetf of sequences that satisfies a given criterion. Such a criterion could

be based on sequence similarity, e.g., within all sequences of a collection of datasets, those
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(PAIs). Plasmin is involved in inflammatory reactions by inducing
cytokines such as TGF(3, and in cartilage and fibrin degradation.
WO BdEAeEs for ongoing coagulation. within the 15 rheumatoi8GiFPRIG&tiss0s
with an enhancement of uUPA synthesgs and activation in arthritic joints
have led to the hypothesis that the PA/plasmin system is associated with
sequéheeschiritabdeviedtyhet drtritis lpasvione dBis Blssse NR &osammiitoivithaany other
sequeﬁﬁ@”ﬁﬁcﬁ?% ﬂﬁoﬁ%%@s@%ﬁﬁe@?ﬂt @%ﬁﬁ@é%%@ﬂiﬁtﬂti@ﬁld(ﬂf%iteﬁhﬁlﬁhpproach
are several ¢ pres nt\in the .inflamed joints epts, in
(RA Sa Rﬁj a?eﬁ%n&c:%ft%es ana. yn via f gstsp ggn é) e&p?%gsscalggldate RA
maﬂ@n@@ﬁ%ﬁand which therefore could contrlbute to the in vivo levels. The
activity of PAs (i.e. uPA) is stimulated by cytokines, such as IL-1 and
Tﬂ%apmmﬁheaﬁﬁnﬁmwmtoﬂae bighlyenpreguéaied iwaersacakwdlligs insoftware

routie o gﬁlcglxu'gsogﬁz% gfé%%ﬁtﬁﬂﬁiseo#ngss%r?tﬂggngﬁﬁ%gbulI #E on algorithm.

a putative peptide marker for RA, 25 Immun heavy
Subsgausm i HHEsgRFATETHSE) leﬂ%tafwra&lﬁﬁ#éfareﬁff@psﬁmaﬁﬁé&aw?férﬂmfmg
a cosimng hibsiggemelifiwiteliegaadaed HivBIRBE 2048 hioditly, dswabrpeeldsoftware

routiFQMARCMEZ A geNe SeameRlinHe immHagiobyin. Reasy JRiBiHeUPGMA).
16-mer VH26 (95-110; SEQ. ID NO 62) with the amino acid sequence

TLYL RAEDT T high TEPITOPE bindi
(1955 B3 %u ctgﬁt[ 15 e{aé ag) unc § Iggon\ranan Wé?]et nsﬁg rg to identify

|on|ng as a very anc
closelp2riated sagouersrerss éﬁ%rﬁmtamaﬁms as a typical HLA-DR4 P6

anchor. Immunglobulins (Ig) are responsible for antigen binding and

sthvetalh thhenairerduatae acfonseergobidbihdiegatslisptappefscificwiftly and
reprB‘?ﬁﬁ% St ST, ly, the WO 2005/014622 PCTIEP2004/008609 45

human‘VH26 gene Segment appears to encode a high- aV|d|ty synowal

toid factor and thus seems to reSS| n
VOO OB TR D 56 ErORE) F3 YL Hh M SR P (e satisy
reliqblereifipitiegitopperigH26 (95-110) was found in the serum of two
seropositive RA patients (Table 1) correlates with the above observation.

5 D3tbrpreieiddmn incandnsbesivpirépsampledesignedfinube disidieay process at
vealed the presence of an epitope which is derived from a protein
termed DJ-1: the 16-mer DJ-1 (135-150; SEQ. ID NO: 63) with the amino

S N TSRS TN AL e

infobmdtr@mmtrﬁlmthlelmgasmmlgm imPbaiackorof irdvidual Requrestees anthin the

oivel/dhadst BROSSINE PG ANChens{bindingseamse8%). DI-1 belongs to the
ThlJ/prI proteln famlly whose members are evolutionary distributed from

Pf d.T
. e ha%’?stgtrg Ctura ¢ o z%t’e d%ﬁg}%ﬁ'”&ﬁ%&%{ 8‘:8%9&?&6? DS AOMP R ealives the

tot glutaml e amidotransferase

diffgrsmidah apRieachanengly theslr REMROS 0T GeTEssGs ruaRt of prRdample versus
othBs)., which is preferentially expressed in testis and moderately in other
tissues, was first identified as a novel candidate of the oncogene product
that transformed mouse NIH3T3 cells in cooperation with ras. In the
mean time additional physiological roles of

Purification of HLA-DR molecules

HLA-DR molecules were purified from 10'° EBV-transformed B cell lines or T2-

transfectants by affinity chromatography, using anti-DR monoclonal antibody 1243, as
previously described (Kropshofer H. et al., PNAS 92 (1995) 8313-8317).

In vitro peptide binding assay
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20 DJ-1 were revealed including a strong correlation to Parkinson disease

and sperm fertilization. DJ-1 seems to have multiple functions - here we
WOgf§Gitieted first indication for an association of DJ-1 with RACExermple@s609

25 In this example, the same technokggy was used that has been

described in detail in example 1. Serum (6 samples) and synovial fluid (2

saifidfy)-o1 Pty KNdE haTed endsire BdduermanitizptopdHivrasdiuenza
Virug%gﬁggéﬁﬁﬂﬁg'%?M¥W§l%eﬂt%fmr9ﬁm&ﬁ@s THRIRGAUGRA as a reporter

oo e e a8 KA A EET DLLTURIE) 1) g o URr gt 323

the serum of 3o healthy test persons é control 2). Among the RA-specific

e slaenge ElhArbsé | ceedacdesi AR r v useisn aprapcubated
WrtHQ) ReckTaddnras leasttinee ftside EEIVENRA aﬁan@iﬂédv‘é@xm/ Qf4edpetitor

pepi3 & lg/f:d:()) 2304 (ﬁ f?& fGOINHIIS Siyely one ¢ Itcgk/e#gs gl? CR){ duvﬁ/}hj{)%osphate,

occurred, apar m‘one exception, onrlly In er

50 mbediivrcingie b 4hddShopEirmTWAs Bdmig f@@ﬂ%d\fﬂl%sﬂféﬂeﬂl The
congafiaréd 9&{5‘@&83 eigsiverirAd ﬁwnpths)d&dﬂnted{fmﬁtagmhndem@ad in this study

s VP B e ot %%%%%9@2%“5”5&829

was |den fied (T ble 7- (2877-2893; SEQ,ID N o
TR DRE d@a‘eﬁ%ﬁaﬁﬁﬁ%&w@&w&&%g% g% BsA
andairchbr2884D2abra a tnictitenplatd QS8gN Hsrac]?@vandhbaz(ﬂ)mﬂng)ated over

nigBERKeR3M0- iﬂl@ﬁl@ﬁ&ﬁﬁﬁl%@@ BY4B. oS iBRISPHORS AR ere developed by

85-2900) erla with ede r| ed re,
it e ctetars v e T e i) Tpts min
acc@z@@@)@?&wpmp&mwmmmga anmw&@ﬁngmmaé%'ﬁwen-m in
PB@pEﬁf@fﬁtﬁﬁ (¥idPdskand vlrésl%ﬁf@txﬁwar%ﬁm&@eﬁkhmmmwmwmm

S co on e cell & bind] internalizatio D

%a?‘??c eascgJn #ﬁl El g1ﬁr/r;"lrecep orfL‘i &“&f‘ ng’?leldb'ﬁ@fl e@?gféé—é A_HA(’%O?'
319) 3811y tqd@rés@ﬁél@tdﬁﬂﬂ@&?éégedtrét@ ot Rb EMRREafoeppInR4e1-1251).

cholesterol was observed among newly diagnosed RA patients (Park, Y.B.
et al., ] Rheumatol 26 (1999) 1701-1704). The adverse lipid profile in
active RA could be improved 20 by treating RA patients with DMARDs
without the use of lipid-lowering agents (Park, Y.B. et al., Am J Med 113
(2002) 188-193). Since an increased cardiovascular mortality among
patients with chronic inflammatory diseases, such as RA, is well
documented (Symmons, D.P. et al., J Rheumatol 25 (1998) 1072-1077) it
was suggested that local inflammation in RA leads to altered blood lipid
levels, thereby increasing the risk of atherosclerosis. The 25 question
whether components of the lipoprotein metabolism are causal for
pathogenesis or merely affected by ongoing immune reactions during RA
development cannot be answered yet. However, the observation of
adverse lipid profiles in RA patients supports the validity of the presented
ApoB epitope as a serum-derived RA candidate marker.
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The length variant ApoB (2877-2892), but not ApoB (2877-2893), has
been identified 30 in samples of two healthy controls (Table 2). Since

WO Apslipaptotein B constitutes 1% of all plasma proteins, the pressroemfooseso
ApoB epitopes in healthy control sampgles is not surprising. The results
suggest that only the length variant ApoB (2877-2893; SEQ ID NO: 5) is
sgg@'ﬁgéoj erosive RA. 26S proteasome non-ATPase regulatory subunit 8
WO 2005/014622 PCT/EP2004/008609 47 An epitope which was quite

frepveRtiideptified inmastierasive Ry gﬁﬁ qthy JEORSEBRAS novel
ubunit 8 of t

sgnowa Is de g5lved from t%gg%%é 2%%% (jeﬁ%g'i%zf)s %h@ q{:ﬂfd_aaﬁents

thhamd—swmmﬁa GPNNYYSFASQQQKP (Table 2). Three additional length
variants were identified: the 16 5 mer PSMDS8 (218-233; SEQ. ID NO: 65),

t@xllbqnﬁﬁﬁa‘iw@%e@éﬁt@%%?@e@ulﬂ@ 66h antidhe Ad- EEﬁIIR$m§1pIes) or
18-234; SE D NO T resence n arla

o6 4R R e e S Al 24 b i
the prpsefees @fplébﬂaén{rﬁé@épﬁaé @@pﬂa%?s @ﬁﬂ@déﬁtérmﬁdiﬁ%s wetR wifred in the

presé@saeﬁt maam*@ggﬂp mﬂm&mﬁhg@aﬁﬂ naing sadret BBS). Bingingiditional
HLA uId r

expen etIC ) 6%% Ie d%r%gg@ssa Stest persons
an m‘@ 1 KB c?&éﬁg%h%%%%ﬁé%&rf $PmeWorter peptide
HA(308-319), PSMD8 (218-233; SEQ. ID NO: 65) binds to HLA-DR4 with

a Dadbititecelinityreckyséitimi iy trgeMERTIOP Enor éHidtidIR TidetBlenavere isolated
u51nP%M@&ﬁaé8;ﬁ£g§E%s$PltA}Q ﬂﬁ/&%@ﬁ@t élfi%‘éh%ﬁ% 3@9?,Tgynpaia%alyzed by
e e accouts o of the
bighe AR SIS DMK R A chPRAT FLERHEFYER HegAshinien BY wing
the GEQmBﬁﬁte&meméF M prepdider sehsemretebsbink iwredpetdiQiF FS thnalysis and
cﬁ%@ht@iﬁﬁgpﬂ%ﬂ@@}%%&i% paclRaErdaciar B Qs 68%in were
" écle C ntr ?ﬁg%ﬂ%neratlon of MHC class I restricted antigens. The
SLOIf glﬂ?lgt ﬁ%eu & BFS%&S me are important for the selectivity of
protein 20 degradation. The non-ATPase regulatil_é/ subunit 8, in

paHuRSP IR saeRs Peidtieliad Ao, W@ st a6 dremsrebil ivndofiom DCs
pulmﬁhﬂﬁmeﬁhﬂﬁ (CTteaBhyassepsainl (Cohnyt!e) vegulatanparydasith the peptide

t f t
Squﬂoiiﬁ%% Wereﬁﬁfe?éﬁ?aﬁ%ﬁﬁ%mc%iﬁ% e patienty Among

Peeherieayensthicons thawimrmtidesrsaaselscipditan fuyrer @aliatiok that re-

occaikl, ih Rdumatbt a9 (IR0 202040205R). shhepleappears to be a close
correlation between the levels of cProteasome and disease activity and

Cgﬁ?f@i@ﬁ'%‘%&% Cs'iﬁ&ﬁgv?oﬁg?@'ndﬂm@@mﬁl&%ﬂ{H§§y asenfe sequences {cross
CEroteaso IS SS quent L

co R TR A o A A AT Ao A Pl
theraluaber rméa’s@mbmpﬁ@émwmwéfﬁém seorheadARDB00f Approximately
80580y IF qa@@@&a@%mﬁﬂ M‘%@ﬁﬁﬂﬁs krern iheirifegdingisl Baeceh8BH samples,

o SR G R B P F SO LGTC BEL S s SR e b P Jongh
variang-pfthesape | fpimesa)ylddy idemitiaderhivbdsin é}‘BEi%JeChalx@a?ﬂpwsof class 11
MHEULBoahSissigepoiadhinsenelugiRNvalidity of the results (Jones, E.Y., Curr Opin
Immunol 9 (1997) 75-79). Further confidence in the quality of the data relies on the fact
that several of the identified peptides or proteins have already been described in the context
of MHC class I molecules: epitopes derived from ubiquitous proteins like Hsp70, enolase,
annexin II, cathepsin C or collagen 11, as well as from MHC molecules (HLA-A, -B, -C, -E,
-G, and B;-microglobulin) and CLIP {Chicz, RM. et al., ] Exp Med 178 (1993) 27-47;
Sinigaglia, F. & Hammuer, J., Curr Opin Immunol 6 (1994) 52-56; Arnold-Schild, D. et al., ]
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35 Interleukin-1 receptor WO 2005/014622 PCT/EP2004/008609 48
Another candidate marker for erosive RA is the Interleukin-1 receptor
WO 265/ 0R¥pwhich was identified in two erosive serum samplesRUHFR2HEH G609
IL-1R (79-94; SEQ. ID NO: 68) withythe amino acid sequence
EKLWFVPAKVEDSGHY (Table 2). IL-1R (79-94; SEQ. ID NO: 68), with
ImmB8el akba PISRALIIIBE26AS Udet anBhdr dneBdvias diRclapeAdBiochem Sci 4
(199$P1HBIN54 RSt aRg Ripding-raaliwith regard to binding to the RA
susceptibility aIIeIe DRB1*0401 (TEPITOPE binding score: 1%). In an in

niil? %ﬁd the S L}elg Igﬁ%ei@ﬁ cl%'ﬂé’d‘%’t%'? iz!%n%é to the

flar to HA(309-319 g{tl e.
S#ﬂ@@é@iéma i_l %Bai ;%?iif BRI AR %&té aanguer, J. et al,
Adv \Iﬁﬁﬁt}»hﬁf 6k (indeglicus1ivoim iidsresfranse pasrided| a&ansR%zatht afhditative and

quanb %Wégb%%%ﬂi Reseesb 5%'&9: C., Blood 87 (1996) 2095-2147). It

ts respectlve receptor which functions as a signal transducer to

er cell fe atlon to stlmula otein esis. Increased II% é
o R R TR R SRR L R4 b PR g ome
excepmmmnimanmwonge(ﬁéwemplm .Cﬂahbdﬁwatology 42 (2003) ii3-iil9). IL- 1

is viewed as a key 15 mediator in RA through activation of macrophages
and T- and B- lymphocytes. In addition, IL-1 contributes to inflammation
by inducing the expression of cell-adhesion molecules, other cytokines

anghchermakingsnEuiesmeedsdrisialaginvatelinthe destruction of

bone and cartilage in RA by stimulating the production of matrix

m tallap %%%r;gses I{ngatﬂ? IL- 1/ILae§i%ogi%%x is.a grft class tarq e%%)gamples

anti amma peutcs. e use Of a recom inant human |

f“’me“@ébf@rﬁaﬁta@ma fLderivgs) famuBeinpirsonEistHelnashisnepsemal thiol
red&@d@n@lmmﬁw@ﬂtﬁeﬂ biea dnosis RAGGMplesaaMe 1i5€ le@RBRIGPEEQ 1D

NO g%/l égrﬁgn ;%tg iri'l%rteee'% 40 E%ﬂiil@p s&@é&r&h&ég&mﬁme of

with the amino acli

s@mm@am@i Hbi@ez) Bﬁrié%@ié FRQUNNPER? @ thod7-mer GILT
(195E9; SEOND NO) Was identified, which was also found once in an
unpulsed control experiment. The epitope depicts a strong DRB1 *0401

bindi i?gd at'ﬁwtil@%ho%ﬂm Qf:ﬁ a@ﬁc@m]@é@:ﬁﬁﬁ B&:%{iﬁ%@ Wtains a

a P6 an hor (TEPITO dlin ...
suit g R SR bR Shoep ic HEHRSE Brprosor
19604 TeBwe3s armlcau:h@enbgam @théi*le@mé@em«nérzﬁh’tr% mBiéeurén@rinfxvmdmg to
TEISERPE \él@iﬁn hﬂlYEneEﬁt [RQuiRle £olaaRy fﬂeaﬂeg&&%%g REBESSST 1% which is

velopment tissue re r an etastasis (0] tter
S K TR T AR B RPCTR DU S P RSN SR Lo 207-315) that
sgeéqm@obmmw@wHéw@ibbmdmda*@igwdm&émdsl@.g:.t al., Cell 52 (1988)

51508t@pporosis and 35 osteoarthritis), most of them resulting primarily from
an abnormal collagen fibrillogenesis WO 2005/014622

4 X8 L SRR M GCORIRIOGY 32ndritic cell
(ZOC}JEF %7%%{ y% &éco Iagerii forrﬁ%t%%anéféegrada%ls high I;/:1 © e
maghaRhigetiandrt st fsiiatss raflatnn f anlnrrieshbantigens in MHC dlass
[I-containing compartments (MIIC) by enzymatically reducing disulfide bonds (Phan,
U.T. et al., ] Biol Chem 275 (2000) 25907-25914). Direct binding of GILT to HLA-DR
molecules has been reported for B cells (Arunachalam, B. et al., ] Immunol 160 (1998)
5797-5806). A rather long second epitope of GILT was found to bind to HLA-DR3
molecules: the 22-mer GILT (38-59) having the amino acid sequence
SPLQALDFFGNGPPVNYKTGNL (Chicz, R.M. et al., ] Exp Med 178 (1993) 27-47).

In addition to GILT (192-207), another epitope of the same protein was identified in
several RA samples, but also in control samples: GILT (210-227) with the amino acid
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of fibromodulin can be envisaged. In accord with this consideration is the
fact that the identified FM epitope was primarily found in RA samples of

w0 syosaMiad2arigin (3 out of 4 5 synovia samples). GM-CSF/IL-3/trrpecepitisos
In 5 out of 8 samples from erosive Rfy patients an epitope from the
a-chain of the multiple cytokine receptor CYRB could be identified: the

sequéien@PEN BB/BA8/3131GEQ HITHR Nfkopl) wikh db@aipangeadid 3 other length

Vma&%q%%%%%m”%%@%a& O R B erhy s B st anr

(210g34thetic CYRB (359-375) peptide was shown to bind to HLA-DR4

molecules with moderate affinity (Fig. 3). This is in agreement with
TEPITGREWhichpnedie; & BT mupdessite: paptieibihdiad) ychiewith-ie8peetatory
cytolhP RERLTOAM EAHQHLQ ((I-E@D\H(%P%HHQH“ 2sSSP BRI & AP 1ARE ophages,

oy i LI B G e LS S e

As Im’ﬁypéwmnﬂ@r@n@mmﬁirifamﬂdiﬁaﬁejnualwOé%mthr&]@ﬁmd\ﬁebecome
overd PJ&@Q'%HC%M@H' ArRvigwes %@elﬁﬁ@e Ne&hal bEYRIneyGWIBCs as an

e G R S e

EPlth@Mghﬁlnbﬁrpmsqmbgeﬂm p@@ﬂt@h w&h@b@nmmabmdpmﬁé Eritivatrdlegenous
GIL®f dgndiiia esllpiny tb@t@ﬂ@mry%&hd@vstomgrﬁm AR DTN TEASRONFay be

ests th tthe ey role i eIo ment ofa
demef? ory soré) rsna‘.'sli"(c}[1 ﬁl E‘QransBor%nc z;1%toan1§|%iglfm geﬁwved epitope

presgranting tyrhisbs rode w@éﬁ@msrefhémmé%mt prificRdanseoridisisrrrsial.
activity of GM 25 CSF has been linked to proinflammatory effects in RA

supipoidagithel idsinificof iaceféosnepitope GYRBIYBA9s35@nHFhjol Pedidtase
GIL%‘]()I% %o%i@ﬂY&‘%ﬁ@%&%‘ﬁ&%%Q&ﬁ? !Ff Erﬁode@ﬁ %m&%%%esed inan

Sorting ne rsto be indicative for

in 3 30 Another epi
in vgra&w@% SHLHVEE W@Fﬁiﬁ%@ﬁ&m ?HH&%?é}érPﬁf %@M@R‘l
molt6abae (FHiN X3 [A42rdhie8 BQhIDERITOES) shaxing the @mapiide awidshown to bind to
1 SEOHISERHMELRREYRSSIES (bl 2l RIS SRR E 147D

and 1491 could serve'as P1, P4 and P6 anchors respectively, in the

peptide-binding groove of the RA susceptibility allele DRB1 *0401

(TEPITOPE binding score: 2%). WO 2005/014622 PCT/EP2004/008609

50 Sorting_nexins are a diverse group of cellular trafficking proteins that

shirtegriadetadn phospholipid-binding motif (reviewed by Worby, C.A. &

Dixon, J.E., Nat Rev Mal Cell Biol 3 (2002) 919-31). The ability of these

ordfbinsctendindispiiichdspiblipiissras ofaihap e whigemsiidenher in two
outPPIRIRR UL CRMPIRXES nRAIRtE-Sa-tRe- IKOlRMPRG AL 2 HRBRRIBKOEE IS IRA from

the bRt '%%%?E@eézegvﬁ%ﬁéﬁe%siﬂ%%ﬁ%%%%@eﬁﬁo SRR with he
amimerabichiequeaiic RIFGHTBAVEHRMY KSR g eledbs dAmeslenghe trasiastriiag found:

theN@Xi3;PIaBS A 501 IBIR AR IDP NI BenCingRAtas N RECRaNIRTIH raLHa8entificd

wn at the moment. The epitope SNX3 (142-157; SEQ. ID
ePlR?@ea;gsbﬁée llf“ﬁz'lfled in this study suggests a link between

The peptide sequence contains a moderate HLA-DRBI1*0401 binding motif with 3161
and 3191 serving as P1 and P4 anchor, respectively (TEPITOPE binding score: 2%).

Integrins are a family of cell surface receptors that play important roles in
embryogenesis, wound healing, immune responses, and cell adhesion. ITB2 is a
heterodimeric receptor for intercellular and vascular adhesion molecules {(ICAMs and
VCAMs) and exclusively expressed on leukocytes. ICAMs and VCAMSs are members of the
immunoglobulin superfamily that has a central function in humoral and cell-mediated

immune responses. Many cytokines, such as interferon-y, IL-1 and TNEq, which are
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to sorting nexins and autoimmunity. Example 3 All peptide sequences
identified in examples 1 and 2 from non-erosive and erosive RA samples
WO psraued in this example to search for common markers rateuare farsteogaoo
RA 15 types. The RA-specific sequeaces were again compared with
peptide sequences of the control samples (unpulsed DCs and DCs pulsed
upregifattieinapMnohing hdpledeite perseidsjardpoalyithostIgEpddeswiergurface
of erﬁ?&%%ﬁglf%r uingreyaluatian that 5%39&%%?99@%?%5@ KRS 1 is higher in
altqgether fifteen RA samples (erosive and ngn-erosive RA&.@ZO
Svnqwffﬁé?«zawﬁgﬁ%aﬁtw%woﬁ&ﬁ&%%ﬁ@@é‘ﬁf FirRadiensI L Rragee g balleda,
J. et abySerndiyEnnA)gd\Be (K990 205 e}diitope derived from the heavy chain H4
of the inter-alpha-trypsin inhibitor: ITIH4 (271-287) with the amino acid

sefHence Af GBS IRINMLS (Aeliend)i\rariionitis TRalQidRBOH VafRte into

t .of the ITTH4 epitope, six l%ﬁ]% vagl%%ts of the aargeé;l’%—lél ep|t0£eocqgi&erent or
I B2 B §TRE I S5 e TEORaF PArE (715088 SN B RBY Sy e

circulgtingriiidi {efdooses SERNEING: Pypuaes 16 Rerr ab@7inizgonspah low

Iigaﬂ@}ai%%lg@géﬁgcﬁrl\%@é 1?_13‘17*1‘5%%3% 35&5&1%@' T?Iﬁ%(gé&%;t% ifﬁgilﬁﬂént strategic
-288; , : 11) and, the 14-mey. -287: -

targtf 5 St b e o Rt PN Rsgiansar,

H. eiprlopdlednkamB ey 38 (&) Dby Kinbikgnrothetainsingy senshingrport the

valiling BAISURRePIRETTBapi R B 1040diLATd InsdpedaR A P1 anchor,.
280D as a P4 anchor and 282S as a P6 anchor (binding score: 1%). WO
2005/014622 PCT/EP2004/008609 51 ITIH4 belongs to the

Inter-alpha-inhibitor (led) family which is a group of serum protease

inhibitors that bind.{o,hyaluronic aci and appear to be involved in

ac é’-%f\%%%‘f Ocstxi%)r%%&/'(%gﬁ r,ofﬁ%%g%iagghemical Journal 315 (1996)

1-9). HA is a polysaccharide found in all tissues of the body, in particular, . .

in {EREes BRRCHIED R SRl ;HMTB%%%%%&WWFE Va5, dgutified in
two_'l'henBéemgge Qéfﬂmlwmm; ﬂmhﬁ&ﬁby%&iof@llmmmﬁ Ham 60) with the
B ARNSHUAHLENORADIO GTREREDX SlREdIBRHES PRHRdtidytinositel 3-

. stabilizes the extracellulay matrix by forming aggregates wjith

Kingie,{dd i caltable Has 1B BERTESS TG USHEOREREGD AT TaRehimE hgrebor

797 gullatiegatietlyl ah actiditRasavich drindid § 36 el surfdce Pitelitsusteir §EEPITOPE

bin(d\'igé‘slc:@?g ﬁé}M-l (Knudson, C.B. & Knudson, 10 W., FASEB J 7 (1993)
1233-1241; Hall, C.L. et al., J Cell Biol 126 (1994) 575-588). RA is

R S D SR i
predomdn@nlyspbespbatieylinositel-4f-biphesphatin Thb Rreisin Ao pogsped as a key
sigdfl /ediveanpiexasvbiHAaidreaipR 18| famillimembets iateePspwEdes, and
S AR RS S LSS ) i
PI3Keplapsan topasiartiomnihratisgatingcnatuvmigh beldikeseneptons (TLRs) that
recoiRdAHA inigeaction thadrotadiatesdeskocyidleativagioreanednypagiopen-associated
mox%al I{I%e rPaai y%éé’l&%}@/%?{fpﬁd@qmloqt'ﬂ %'(Oﬁg%@u?%", %‘%n% ﬁ%?x%@n@l@zf%bs) 35-8—
363). Stimulafion through TLRs by PAMPs, such as lipopolysaccharide (LPS) (endotoxin)
triggers production of various cytokines, including IL-12, which is a key cytokine in TLR-~
mediated Thl responses. It was shown that PI3K is an endogenous sappressor of TLR-
mediated I1.-12 production and limits excessive Thl polarization. Thus PI3K was suggested
to be a negative regulator of innate immune responses in order to prevent prolonged
activation of innate immunity harmful to the host. The knowledge that autoimmune
responses in RA rely on Thl cytokines, ultimately links PI3K with RA. Although no specific
pathogen has been consistently linked to the development of RA, it is believed that RA

develops in two stages in which an initial response induced by foreign antigens,
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fluid of RA patients contains elevated levels of TSG-6, an
anti-inflammatory glycoprotein 20 and a member of the hyaladherin family
WO disiaLpiRting proteins (Wisniewski, H.G. et al., J Immunol ¥ {{#®98)/008609
6593-6601). It has been shown that g complex of TSG-6 with Jul family
members inhibits the activity of plasmin, a central molecule in the
subsaglividipd bl iflammatiofr-sssapinigdenaymemMspinwskk lbGagtal, A thritis -
9 1609- 1615). A regulation of plasmin activity by
Rheé@\%grg?géé &gg%)plasma proteins, namely 25 TSG-6 and lal family
members, may prove to be important in RA, given the high contents of
"~ HA, TSG-6 and Icd family members in synovial fluid of inflamed joints.
This evidence, together with the identification of multiple length variants of
thgws%wwaoﬁéﬁ@tﬁﬁﬁfDR4 binding motif, convincingly
support the validity of the presented ITIH4 epitope as a serum-derived RA
caAdisthte sparker vatBorapemheftvGd in mightoutef Rievemid sesalerived from

o urBIASMEAULIANLEBENEIeples @mw?ﬁéﬂ@mgpm@llég@g ?f,l&?s%ﬁevclttmdo 61)
with b AT A SEfiRSRSE ﬁ%ﬁé@%ﬂm Tapleibe ihiorerd to HLA-
DRBEENO4A Vanigntg, %@ﬂdQ&esam‘eqalmmmmtbblfnimg {atife33714885T and 337V

are BAERGE B PO DEOS RES IRNQIWR) (WP1ROAHEABZS: score: 20).
CT/EP2004/008609 52 the 13 mer c4 (1698 1710; SEQ D' NG: 17), the

Lépgs? e ]ifigéi%gc]q%é are Sépiei 16 mer C4 %@%{e%%ﬂmg plasmin
S
fromnplessvinogpe PresdiRes @‘p%ﬁ)é Ea%algﬁéa@gk@mmme (tPA) have

beechindéngifieatia HA0Y A5 Ahanchiohid/6ADmas £2 a@ﬁﬁ@ﬂaﬂldﬁlm@ﬁh&&nlubﬁors

chor (blndln are: 1% 4wh|c consfitutes a fe
AP prote.anrﬁfa*%s&ﬁéys R R TR rﬁﬁe Plch as TGE,
mfbéﬁtﬁérb%ﬁﬁ\/\iﬁsdoﬁ incepgpmention s?@f&wephf@bmm 9#iH aaad%mt e
rhe&rﬁt(t@lﬁ-@hﬁiﬂ wg@hresomﬂ,aarleﬁh@;ﬁeﬁr@m@mﬂmemzwmeauy@i&amﬁvatm in
to.. form e ti I T if
arﬂé%ﬁ% e 4 &;l%cg 171 ocate ' %Qgggg-t%griﬁ}n% %ﬂ% A%%Clated with the
chinjcah sgverifeoCar theikisi %’Wﬂﬁ’e PR byt diomtipaald b g dheum 46
(2002 Y hagretye CRaedaphyilatasio, siddiek, itherenediatoend loghltypes present in the

mﬂSEéq‘Q%Z %ﬂi&rxgiéﬁéﬁ?&é r!ﬁ:ﬁaxeﬁ@nd:'cfdgl £e8 s?n%@ﬁl(ﬁg%%g?vhmh can

In ge he complement cascade [$ invol n the inductjon

CXEIRD 58I B Bt RO FERER S A B PSR UEHE e YR Rl The
actag'qutﬁtDAleus pethddenttnagetdd bl Syindlimtingshelcteridl virasé &y, which are .

MQ%E@QQ% gc%%qﬂa@dp in MAIRPES MR BIRl (2300 d J@A patients. These

Inappro rla on howeve; can lead to tissue damage and
lings o reitatis ot aisabAd Tahatr) & PRRAVe ReBHIG TR WeEHEREAhr 111
(1999) 378-391). Activation of the complement system has been

repeatedly implicated in the pathogenesis of RA, based on studies
showing increased levels of complement metabolites, 20 including C4
andiedanig ghatitnhe sy elvidh M laegicy i¥yja6lissue of RA patients
(Neumann, E. et al., Arthritis Rheum 46 (2002) 934-945). In addition

CO"@&%M@%@H&@ adlpAMRMISHdS SRRIFGIEHRS GRS RERINEE regard to
Hﬁﬁl %E}ﬁlg&] % él\él%??? erg\crjecf Eom the V326 gene segment of the immunglobulin
heavy chain: the 16-mer Vu26 (95-110; SEQ. ID NO: 62) with the amino acid sequence
KNTLYLQMNSLRAEDT (Table 1). The high TEPITOPE binding score (1%) is

substantiated by 99Y functioning as a very potent P1 anchor, 102M as 2 moderate P4
anchor and 104S as a typical HLA-DR4 P6 anchor.

Immunglobulins (Ig) are responsible for antigen binding and stimulate further
immune reactions, e.g. by binding to isotope-specific Fc receptors. Interestingly, the



(Linton, S.M. & Morgan, B.P., Mol Immunol 36 (1999) 905-914). CIA is

prevented after treatment with anti-C5 monoclonal antibodies (Wang, Y.
woetoak/ RS 92 (1995) 8955 25 8959) or with soluble CR1, apdfRibHa: @scao

the complement system, delivered by gene therapy (Dreja, H. et al.,

Arthritis Rheum 43 (2000) 1698- 1709‘5 Activation of complement factors

e g e

SREpSitfe SRR\ RERERESS! tHE R 20
(19%H) RAl(Eﬁ@)sé:hm factehal the lide BN fedrapitopt V226305200040 6dtd)inTivoserum
of tRb 83! 5&@@%@@?@&%@9@%@&%@%&&%&%@@ SIRES S0,

identified in healthy control samples (Table 3) indicating that only some

length variants of this C4 epitope are RA-specific, namely the antigenic
peptides of SEQ ID NOs: 14, 15, 17, and 18. 35 Complement C3 WO
2005/014622 PCT/EP200 4/008609 53 Another epitope that was found in
erGePERF Bon-erosive RA samples is derived from complement C3
(alpha-chain): the 14-mer C3 (1431-1444) with the amino acid sequence

of EE@quOergmh(erMesa)qS?x atitlitieonfanieadgstidinsarsecdiethehsgpresence of an

cW@J@é@EQB@ff?&ﬂf‘a saistei Table 8D Ihe d3-merfed 1§48134430; SEQ. ID

@g{i& Bt S Cﬁ\%{f’fw gfgﬁrggwgg@éﬂzmﬁmordmg o

TE@E@EBmllgdﬁqnémimﬂ@@ﬁmvhmwsﬂsﬁ@r@w Amingag motif with

13949 seieirig 2 {14 29- 1dHoSEQ DN PiOhnfldrdeadiizon hesspestdste P6 anchor
I(?g th vanaél],t C3 (1431-1443), a DRBI*0401 binding motif can be
poS fateg Q 4Y serves as a Pl anchor, 1437D as a P4 anchor and
1439A 3ﬁa P6 anchor. 10.In erovise and non-erosive RA samples a

furlbet epOPE was RrdIRTER REGHSHY AT fare evolutionary
distbbtaedhing: theli@anter Ba{dE7 -Tp)Ripihithecmsiseacial seguenak Tdf] domain
thaPhk GrioNG/6TAPIS e BpE qmag;@gg&&wagg&gga;@ml?G BB ec, 5. ecal,

se mer

yBﬁw%‘?vé% dP %ﬂ&%\ﬁ%é?@ﬂ itutes about 1-2% of plasma proteln

mass plays a central 15 role in the activation of the complement system

an®Pbelofbishoitrssiansmidhtieanisted phipsipratbmedrerprycasethgriiipsues, was
ﬁrs@@déﬁﬁ‘fﬁﬁa@aezi%@@ @ﬁh&ﬁﬁﬂt@t@xllﬁhand&@éaﬁ tbﬁ)@@ﬁﬂ&h&ﬂ@ﬁﬂ@fbﬁﬁbd mouse

Ias ical and alter eicom ent ath rin

mmuno Rev 188" %18%% 1155 A gerrﬁlac vation %{ﬁ lr)giop cfé loict)ﬁlfél roles of

Divla Hq’@aémf@l%ﬁud&@t@d% eeﬁtg@wac”@@&}@wwﬁt&l iRFRRuAisease and sperm
ferﬁﬁgﬁﬁgﬁl@]{tsmd_m&ﬂﬁﬁﬂmﬂm& fundizthBiohéiaens 26689988 first indication

fork308 S%OJC%Q%;)})%F%? 5d§g_},l epitope C3 (1431-1444) is located at the

C-terminus o ady discussed in the context of complement

epitope C4 (1697-1711), there is increasing evidence for an important

role of components of the complement cascade in the pathophysiology of

RA. The result of this study, in which two major epitopes derived from 25

corEﬁ@?&ﬂCf’a and C4 were identified in serum of RA patients,

underlines the close link between the activated complement system and

pathogeinesisnpPALT ismotadnehsy wakesed gindigabgemdaicidbdien detail in
exé(ﬁﬂqgﬁpg%ﬁrﬁs%ﬁﬁgsaﬁg%ﬁﬁmm 03 Egﬁip%ﬁvcﬁdpaﬁents with diagnosed

erosive RA were utilized in this case to identify candidate markers specific for erosive RA.

The peptide sequences found in the erosive RA samples were compared with the
sequences identified in unpulsed DCs (control 1) and in DCs pulsed with the serum of
healthy test persons {control 2). Among the RA-specific sequences, only those peptides
were selected for further evaluation that re-occurred in at least three of six erosive RA
samples.
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candidate RA markers. 30 SH3 domain-binding glutamic acid-rich-like
protein 3 Another epitope which was elucidated quite frequently in serum
WO 28R ents (six out of eleven erosive and non-erosive A EAF{HL)0809
derived from the SH3 domain- bindidg glutamic acid-rich-like protein 3
(SH3BGRL3): SH3BGRL3 (15-26) with the amino acid sequence of SEQ
| Nios 54y sk epjionsmaiahsevorndawhidt arewsssde BB RIPORRECEPLON,
only identitigd @a@@@b‘sxhe 14-mer SH3BGRL3 (13-26; SEQ ID NO: 26), the
14 WO 20051014622 PCT/EP2004/008609 54 mer SH3BGRL3 (15-28;
SEQ ID NO: 27) and the 16-mer SH3BGRL3 (13-28; SEQ ID NO: 24).
The DRB1 *0401 binding motif is: 171 as Pl anchor, 20Q as P4 anchor

and 22S as P6 ﬁnc@or (binding score 4%). SH3BGRL3 is a small 10 kD
pPREHPERIPIMLEGY %o the SH3BGR family. The precise 5 function of the

protein is unknown but a role as a modulator of %%E#aredoxin biological .
aktitgRE RS HREE M BRI R LAl CIBRERdH: BRSPH REESnRsHe RA
sampl89 B0Qtved Cr &ASYp Siptarn SHBBCGRL3 thasivankeepdBsiied2gpt)ewith the

amir? OQE?&(ts%lﬁﬁ‘cé%tPﬁ%aiﬂglﬁé?e{l %M%@)?Mc%%ﬁ §?89é3c§ Gﬂfglﬁ’teo@fthe same

_ the same protein, which was highly abundant in all RA and contro
cpitapfimsssideriibednide Bl SRGRE 3 (20w RAk (710 alindHeidD NO: 5). The
follosafy dPRBIPIIKRIRYIQE WotFQiNbel praditiedn 2881fiple denytndariaftS4D as a P4

ancHHFaﬁﬁf‘ﬁﬁs%?&@?ﬁ%%%ﬂ%?’%ﬁiﬁﬂm st5Aaplss as well. As judged from the
shortest length variant, SH3BGRL3 (31-42), the epitope contains almost

imilar DRB1*040 id d wjth 5-26);
3 S0 JaURE S BNEnor ‘500 Hhon P SHUARE ROV aE 2 B0 gl poxty
overjpsdinighs torecriiorrhitesiniiedithaeer dirschearb fosmd par dbke camieih dih gilA-DR4

(ChReoress khalprasgner@f iy 8rsond 3#33BGRL3 epitope supports the
validity of the SH3BGRL3 (15-26) epitope because both peptides are

iy > (o 9720) €D | _ _

STSCILPIDAE S0 8 P e o) TS AT RIHE, (VLDL) and
low e oHEBRALSR I Mo SAREIRPEIASa Ay RSPELIP T B§ath JRY 1thsgcellutar
bindinoagdhetéoml BHRRGR LD ngihidasidytsibe\losRyEstaapant, (Yang, CY. et al,

Nat%%%ga ?f?%é?‘%%@ﬂ‘ﬁ’%&@gtﬂ ,ifggldﬂﬂx%{l@almﬁ&%ti%ﬁadmt%terpl to HDL

Table 3). However, this particular length variant was f_oundé)gnl one time,

cholg ol n WSS GHn iBSRE cAREHMEBREBPtRE BARREEIS dpibhe IrPtnét &l

Rhetomeott 2 R29D5 Tt d2tkinihéladadrsredipiddpotlein ddtivalRAeould be improved

b Bt A M e L PP el B ek, LB,
Vi S|V - AV , | y | | K

et Sy L L N oA AR S G e AR O gal among

patierasewith( Elghnkigh 2082309y ditheths amnesaBitl segutindecofi8E@dIBymmons,

D.BNQ: 28 {TaRigRhol DS VRiHYI0F S e0PitaPR W38 -30sARE SIMRROMEdBhation in

5 VRSH RIS,
e dtonlingh et e nnes e & e
queSH@ Nhiiber 20 vioeativel thidipepimtciringehokymettispizgd fattpeibagenesis or
meRFBEO48 L PRdIBBMALE RN SR5He 3 @S Y RAQEISHZER A MM swered
yet%v%géesr,%epo%ga?\?gt%n(%?g Nerse 8{?61 g/%'ﬁles in RA patients supports the validity
of the presented ApoB epitope as a serum-derived RA candidate marker.

The length variant ApoB (2877-2892), but not ApoB (2877-2893), has been identified
in samples of two healthy controls (Table 2). Since Apolipoprotein B constitutes 1% of all
plasma proteins, the presence of ApoB epitopes in healthy control samples is not

surprising. The results suggest that only the length variant ApoB (2877-2893; SEQ ID NO:
5) is specific for erosive RA.

268 proteasome non-ATPase regulatory subunit 8
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WO 2005/014622 PCT/EP2004/008609 55 Two length variants of the
same epitope, Figl (293-308) and Figl (293-309), were identified in one
WO gisilsEd sample and in one healthy control sample as well PRAGI@B)4/008609
However, the presence of the Figl epitope in almost all RA samples but
not in all of the control samples tested strongly indicates an enrichment in
thienceritere of iRk ﬁaﬁmmm¢@ﬂg&®ﬁ@@fi@mﬁﬁﬁe@iﬁe RA samples both
frordlsétﬁﬂrﬁﬂ@ &’mgeik AetreRsHERULE fegud Rals Wit BNABO4dd 98 kasome

(PShr%egg% %EF Pé’ié?@ ?f[geggj invo jed’in susé%&méﬁ 13 i 19qr%%ﬁequence

GPI\H}E@é%%S%@JQ&BéTébE Trthhtes additioreabbtagsibisarinats Were identified: the 16-

merlBS?iDSSS?%MGE@H@I@S@@MU&@?ﬂﬁ%ﬂ@%@ [2BNAL 951 988Y0: 66)
S e une tissues

an dgﬁd%tfs? reg%ﬁ@nﬁgtge%%%ém% g?] Srﬁ_i94ﬁ<'§9 kgy %n%%e%ato R TRmuRe of length

varigatyewaertiyihs mbidianoiibadtoatifisddminpgasa f@a%d%%derﬁ%agagemc

pepﬁ@@%'?&ﬁﬁd@ﬂh@yﬁ@s 5@0@@1@ iﬁtﬁﬁhgﬁﬁﬂ%@&&&éﬁzmﬂ@ém binding

(TE%heé It he HLA tﬁ%ﬂﬂl rF S?ﬂ; tl?% I(gheplt%%elﬁ) 8V|d an in vitro

nt at Iprotel poss involve

bing %&ﬁéﬁ%%\?ﬂé}b@rﬁé MR #ﬁez ?@IH%’I?E@G@&GP!E& fﬁ%ﬁﬁé@ﬁ molecles
(FigkBpwicasr dingarkdrsfOCR Aralat| apastsartekis qansidesestids abA(BPeIan), PSMDS

(2 1§§@91%%& ARG I RAmBCOREAH AR QIS Bét&cf’é}gi 9 ”%%%ﬁxmmg the

h was frequently identified in serum samp es (ten 20 out of eleven

TEP%E@B%E}%@%%@J.; DEpIAIRVG bitdr ot b4k N&)G@r}féﬁ/’él@%%?fi once
in aenasprasRYdstadrivatieom hemopexin (HPX): HPX (351-367) with the
amino acid sequence of SEQ ID NO: 32 (Table 3). Several length

Vaﬂ@é‘t féf%éﬁi@“ge\b@i@; ﬁéﬁé’%}%ttl\lhg/&’%@%@fl BQE&IE__)) (’(E:fg?ﬂ? ol and is
. e er
my Eé N@%{% Feeat (e patess 2 ‘§' @E’(Bl} oP%%?“{ﬁe%g’tfg"er the
PToteseRIP X (85 PE6dIs o i mmcwm@ftm@@mmnw@scﬁag@m SeQnuclear
factt?-RIS); ﬁﬁ)eeﬁuym@s&ml hha amtgﬁﬁfﬁmﬁiaﬁﬁwylﬁgqn@sm%&a aﬁﬁgéns The
reg@%g i é rve§ ésasaorgel anchor 3 SQ %[S nl%cf % of protein

B0V ass B%lanc fbl?n ncI; score 1%}, ‘?eng% vanants of th protei
deggadatiosy %ﬁeﬂf@é&l‘&ml@w A EECSIDING 83;_1} BRAGLFIEX, (B9108B503E @ecessary
for IRNQBA o0l sl liceitiieshi dlepiyisorgrotdareples (dnaleid)cell cycle
reg] atl(g]dl §tlnsq that only some length variants are specific for RA, namely

e antigenic peptides of SEQ ID NOs. 31, 33, 34 and 78. HPX is a 60 kD

plasma lyc proteln ith a high bndlng ffinity o heme (Muller- Eﬁ)erhard
\fv 716513958 levglsce FiRGHAMprelgegiey frFigicasomes)
Wertwedﬁtanddbekmmmthsmmlﬁe phasaetoteins thmtSymthewsishof difficknis systemic

[ n isa I
%&%ﬁ%&% Gﬂa%%%aiﬁ@!% 12<F01§t5%1 caniciBilanmay2045-2052).

Thpe FRESEIR) B REAISP ORISR mﬁzgfprfgwgswuamgdmase
actﬂlt}eandmmgmt@ng aferurenalinglpittain fape thadnwithorentq RAkalategsome is

disEhssd LD éﬁgggoﬁg’%@é%sfﬁﬁgebs PRRANGYEI QAR ate an antigen-
dri 'éollggc a%x:sma'?ge conc\é\{m’g&%{eoy Peleds: Igtggo!cga@grtxlleen&x%ggueﬁflegégg]gri(:)on}eﬂect the
magnitude of cellular damage in autoimmune diseases. From their findings Egerer and
coworkers concluded that cProteasomes could represent a novel marker for disease severity
in autoimmune processes. Since the epitope PSMD8 (218-232; SEQ. ID NO: 64) was
mainly identified in erosive RA samples our analysis supports this conclusion.

Interleukin-1 receptor
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(Feldmann, M. & Maini, R.N., Rheumatology 38, Suppl 2 (1999) 3-7). 5
HPX is the major vehicle for the transportation of heme in the plasma and
WO 2 eS/BHieéal role is to prevent heme-mediated oxidative strd&sTARRFIIEEM5002
heme-bound iron (Tolosano, E. & Afiuda, F., DNA Cell Biel 21 (2002)
297-306). It can protect cells against OX|dat|ve stress by inducing the

ehpribsioivet ifttasemin fanaeaa s duthe datrEAE sl iferRIge, (IL- 1R) which
was ideatefiletiioseinerasideesritin. statdothicinepepade EAORAMO SrHtERQ.HANO: 68)

with @(Igc 1ﬁéprg§| %%g’% %g@?@@ PAIOVE Herpiyasts (R 'ILa'ﬂRJ(i@ @I;aSEQ ID

here Is significan erimental

BHELSRR B9 BrbaBrRe I Ribaive: SHOLE iFPhED Vﬁé\ﬁ IG3RERPBS FRRTAINS 2
strongdtlﬁrdﬁ&grmdﬂiﬂeﬁiﬂh reghdttohiatialg /éatmmmam&e@mﬂneaus&) DRBI1*0401

(TEP pRImAIS géo\{veaz%pq eﬁlt(?rp%‘)tﬁrﬂiﬁlg erationg Qgﬁ'?ﬁéhz peptide was

h Exp. Cell Res 237
shon B S P R PR B AL e o R G-

peptisierum and synovia of RA patients, thereby providing a ratlonale for the
relevance of HPX (351-367) as a RA-specific candidate marker.
HeedQettaractng. wqﬁeanﬁelﬁﬂa&ﬁﬁ@wmamsﬁypmmeﬁ m vanety of

serum samples (4 out of eleyen erasive and no osive RA
D flo,
mfecé‘ﬁb‘%ﬁi&%“ CHEP ALY (8% éfress Cr‘ig‘époﬁ{s]es IS éréefrflv Mmrﬁ’ ?}? Ses 1nareto

C., HrdGInfePA6liRePTaAbA IHIb: bingy s8-Us yosimaciive asnrRiecihidy dangidons as a
si nélftﬁiﬁgﬁ@ef\l@ tr &fr el 9r%lif&%ﬂdﬁflﬁtfb\éﬂﬂﬁﬂl&@ﬁfbﬁlﬁm}tﬁﬂféwﬁ @creased IL-
tified (T e 18 neg. the
e e et L o Mo e ekt e AR 308 e clnica
man@f@é@%@?@d?ﬁﬁ% éMs §9ﬁ@w&0§é(nﬁalé?(€r%|élé)ﬂﬁr?é ?é«'r%é? MigyEshas a key
medﬁﬁoﬁﬁQMNﬁoﬁ@} Agijudged domdbephageshiehdh wadaBt Hymphocytes. In

addlc%%%?p?ostu it aQ %%Ji bﬁ(@i Hg%g%ﬁﬁgc% e r@[}ﬁré&%ﬁ %ff8céﬂ-adhesmn

Lan or,9 as P anchor, 94D as P

molemtlpbr OthenerKiakiass otadicheankingns ﬁqr&gﬁwspibr&é%ng a%%a@eé in the
destyithibiscAObor derd 3eaialpgetitipdta ibhetiegiliation dfHsedduction of matrix
met%@r%t%@xaé e )g.(f ;y Dan. g mhgﬁﬁig)%gxt hl(g;e;\é_lq;ﬁgsslgca%@ ‘%‘;ﬁjg%g for anti-

D Hip protein bin domain of

inflamapaéyrit e pRIdiGhatas 1S i ToRpMbRARLRETHE Rk Fregrf@ntagonist (IL-
1R AOHepdranexpphstedtforchmiptexnpeovisfiRd thetierdtecular basis for an

efficient cooperation of Hsc70 with downstream chaperone systems.

Hsc70 and Hsp90 have been shown to cooperate during 35 protein folding

in vitro (Jakob, U. & -Buchner, J., Trends Biochem Sci 19 (1994) 205-211;

W?l 2005@%{%&22 PCT/EP2004/008609 57 Freeman, B.C. & Morimoto,

bé (1996) 2969-2979) and to play a roIe in thermal

denaturation (Schneider, C. et al., PNAS 93&1996 145 f)h The d matri

HsETFREPSIYEpSh SUBSaEBFaMIT (988sSRHSBR SH" 8{&3‘1 RETaIRC matex
proteistfitss eshans¢EMclbeing-rive FduCtith BIh SRShE2RSPotédn gyith tHee amino

ac1¢§¥ 3&?&33%?% i ?ﬁ%ﬂﬁﬂ@yeﬂdﬂlﬁ_\?ﬁ%ﬁ%@tﬂerﬁﬁhmw 190; SEQ.
S nal es o
1D REF AT MR IEOBA s IR AR S egperiment.

|es 0]

Thd@abpveleiustsrﬁa&imt@@ﬁnb*%@#)ﬁneélgg et ith 48 Isten@gRE 3, P1 anchor,
18410 s HBXRREH P 1R RPMSIGHETEPITOPE binding score: 1%).

Fibromodulin belongs to a family of small leucine-rich proteoglycans (SLRPs} that
bind to TGFRs and collagens and other extracellular matrix molecules. In vitro, SLRPs were
shown to regulate collagen fibrillogenesis, a process essential in development, tissue repair
and metastasis. To better understand the function of SLRPs in vivo, SLRP-deficient mice
were generated and shown to develop a wide array of diseases (e.g. osteoporosis and
osteoarthritis), most of them resulting primarily from an abnormal collagen fibrillogenesis
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1o vitro binding assays were performed (Fig. 3): According to their IC50
values against the reporter peptide HA (309-317), the synthetic peptides
WO Hsep$9724-287), SH3BGRL3 (13- 26), and Figl (293-309) b@@i&P2004/008609
HLA-DR4 with high affinity (Fig. 3). Mgederate binding to HLA-DR4 was
measured for the synthetic peptides C4 (1696-1709) and HPX (351-365).
Am&')l‘ae yatietic:padtitle @Rc(bidbelAPA]2662hd Gty ek fitetHtoAldaRAformation
ﬁ@éﬁ&iﬁﬁ@{féﬂﬁ L ] Eﬂ%ﬁé@ﬁﬂﬂ@o@%@ '&l@eﬁé@%%‘@?&sed level
easured for th 84-9

) peptide, (data nqot shown). Invariant ch |n
TGRG HE CARdIG S rPefitiged R0 GHTRGR AtEacpet that the
zdenemmmltapmsmmMRMMm&bwmmIm0§ slerived froginH8 out of 4
syndvikAsRBragsociated invariant chain (li): the 15-mer li (110-124; SEQ. ID
NO: 83) with the amino acid sequence ATPLLMQALPMGALP (Table 3).
Moreover, four length variants were identified: the 16- mer li (109-124;
SEQ. ID NO 81) the 17-mer li (109-125; SEQ. ID NO: 80), the 18-mer li
1%%126 ID NO: 79) and the 21-mer li (109-129; SEQ. ID NO: 82)
%%‘ DFESEREE of length variants gives confidence in the
identified peptide sequence which displays a moderate DRBI*0401
biltdfhgwhefif FERES PembitidirgesBoreaBon)with epimpestpringhaSachain of the
mmapﬁr@m&@%ﬁ&@m@ma%é%@a e-arschns: Gmmmgw;ﬂsm ID
Noiftlied inawa erosive anddnres AoREIRSERAARPIeS Ol ﬁ;mt the
varants were found i on ulsed samplé and two samp €S0
17 st GERBrESIP PR, @anf@om HEablAs IRofecinesiisrbyanecesy:

ttwa{a@:réssommcﬁespIgspﬂdm@aﬁéassddvﬁatbvxmdwaaanmbam Im@mules w1th

D Vi y ke, O, & N rden
moi, %%8%%3%%&%10%& mmuno g %Pxealcmd 2
a@yaﬂ%ér&%mw%&%w@ @a@@ﬁweé&wgm&r{ FELEAPE binding
scorendoplasthic disitispdume(ERRapddiackinespentida-bindiRg geeapks since it was

iderﬁﬁﬁ?lj‘ﬁ&”&é'@?/r&lﬁ%?fHd?&%%ﬂl@aﬁﬁrg \é\%%%g% /014622

PCT/EP2004/008609 58 preventi ing of ligands available in the
I s are tran orted vja the i apparatus i

o S e SR o & 16 d BT A PSR BRydiFrentily
exppepribtldaroeghpit The heteatopoit G Hpsmalitesiewdd soniaipeptitiestalitgtokine
Grci@tﬁfﬁlft’ﬂ‘ﬂ?&}aﬁ_f_(ﬂdgggﬁbﬁ?? \ﬁ@lﬁgaﬁaa mielggem&gﬂq FSF”zﬁ%CéiehQ%%féd% CD4+

cell surface | ie aps,wi e

T (é“%ermlnafn&érfto’f‘ ﬁﬁ“ﬁ%tg%s%gly, dUc& |%?ég§§i% %“scfﬂgl\?vafﬁng from
Proswags@ﬁﬂatedhemrs Rlatr@refs%scuélsérmé@l qPdendnts. cdlsdn, the initiation and

devipmient 464 200hinelR{péhaSInipdicating thad aleediuredilieracHorMaYpment

ntribute tot athophysiolo oimmy in RA. 1 Retinoic acid
f%‘é*ce s &Féﬁsemn?sam Bhodijgagtecn to the

draﬁéﬁgelmp)e TRy aﬁlwitﬁﬁé WOV find mﬁwew\@iﬂsf&heréﬁmm of GM-

CSPGigh r@@@ptﬁﬁ@ﬁﬁﬂpﬁﬁhﬂﬁ@i@@&@%ﬁ%ﬁ%%@fﬂg@ RARRESZ=d receptor
1no aCI

P PSR R e e o

&‘b‘i’ﬁﬁ)@ th 1s length variants could have been |dent|f|ed the 23-mer
RARRES2 (40-62; SEQ. ID NO: 84) and the 24-mer RARRES2 (40-63;
SEQ. ID NO: 85) (Table 3). With 45W as PI anchor,

Sorting nexin 3

Another epitope which appedrs to be indicative for erosive RA is derived from a
protein termed sorting nexin 3 (SNX3): the 16-mer SNX3 (142-157; SEQ. ID NO: 73)
having the amino acid sequence HMFLQDEIIDKSYTPS (Table 2). In this epitope 144F,
147D and 1491 could serve as P1, P4 and P6 anchors, respectively, in the peptide-binding
groove of the RA susceptibility allele DRBI1*0401 {TEPITOPE binding score: 2%).
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48Q as P4 anchor and 50T as P6 anchor, the epitope displays a moderate
binding motif in the context of DRBI *0401 (TEPITOPE binding score:

WO B0 RBRRES? is a small 18.6 kD protein and mostly expreBSEER2 08609
endothelium and 20 epidermis. The gxpression appears to be hormone
dependent and a response to retinoic acid in skin and some osteotrophic
h&mminmaémjmaamvadéﬁew stromal afeltslwds: ioleffidid(Wagpils Shet share a

com@or! B Reteh 08 G381 2L1ra Aeb ekabidiCelE,, Nat Rev

Mol ﬁﬁﬁ%«iﬂéﬁé% ARG %ﬁw&?%@%ﬁ%@ AR AR b

as wobtedbleistoggresity, 19 foray pralitin-psdsinomectilexsn oot AhpRAolvement of
thes@ﬁﬁ%@lt@gl %Bﬁ@?awgﬁﬁﬂ\é%ﬁ%)ﬁﬂ ety Hosne 3 3omt:0f ﬂeﬁ)ﬁ@iﬂ%arﬂcui&r is
sampleg (erosive,& n n-erosiye RA)Is d rived from fl%onectlz %{E{ i b
PreseRb; b chgtst%&a P |1808 8%%%&& B BKirdReRGIdPHIaN X, themermprane
trafﬁtsmgeﬁﬁm (@81td 885 cRagSENsIMROVIG it ondrgnmierdm diglepyuepiedn RA,
b Mﬁh@ﬂ@%ﬁﬁ@ﬂ @%&Eﬁt@t}oﬁ%tﬁ@t%ﬁﬁﬁﬁeﬁﬁkﬁ%@ﬁ arvaly aRfflent. The

SRy U b RS R DL PASIEL erve

SOIt%tgcﬂééﬁlls’/@;tm@@ﬁgﬂmﬁﬁnants were additionally identified: the 16- mer
Fn (1881-1896; SEQ. ID NO: 91), the 16-mer Fn (1880-1895; SEQ. ID
NO: 88), the 17-mer Fn (1881-1897; SEQ. ID WO 2005/014622
PCT/EP2004/008609 59 NO: 89) and the 17-mer Fn (1880-1896; SEQ.

BN B strongly supporting the validity of the identified Fn epitope
(T”T)" . Fibronectin plays an important role in cell adhesion, cell motility

RraezAlan.\ bindscaliaoen and.(brig.and madiaies aRLaIaN rosive

flbrob?a ts 1o ‘col agen Sﬁi IDronectin is s rongly expressed0 %1

RA sympleaMemngsed & ti‘flb@fﬂ eéﬁd“ééfécf&ﬁﬁﬂﬂglﬁﬁh§?ﬂ§<ﬁﬁd€61’?éthf@§b°thRA

typasitiihy Jespipsiafaf sigeased jeints aghia identificadonithl ppiide fequences of the
81 S e h

congrt]ﬁ p0| 2%)0@ p‘%ﬁlﬁség% O%ﬁsﬁ}?él a%h%&%?%ﬁﬂ% tm s\é@mﬁ giSWth@gﬁw test

tative role ronectin in
PersqiiAiA Y theseaeaRtide Wﬁrtﬁ?@etsﬁtfeﬁ frdes Ralvafigndbdieiegorgged in at
Ieasnthr@raﬁnle)@&begaifeeensmo:smﬁpst(memwmtﬁ@rmgurmmﬁ@mmathepan
B (CatB): the 15-mer CatB (227-241; SEQ. ID NO: 92) with the amino
acid sequence YNSYSVSNSEKDIMA (Table 3). The peptide displays a
moderate DRB1*0401 binding motif with 230Y as a hydrophobic P1

t}gr a dﬂh erine #g tesidues at positions 233 and 235 as putative P4
o]|1 5 a Eﬁ) l%rblndlng score: 6%). Cathepsm B is a thiol
tldase agr%belleved to participate in infracellular degradation and

‘6‘?/(51”619 s SE Y OBIARYEN IS A BEH f§’§8’ VeGSR AR epitope
dem&ldltﬁrpes inc hadivigdaikddytethinititer edpbextryp snd arhibitonl AHd40(22k$87 ) with
thelhBRSRGWE: Q&t@t&mn@m’@cgmﬁm&%t& Q{E'@S&Qﬁﬁttﬁﬁﬂﬁﬂéﬂ h variant

st ritis, and pathologjcal proteolysis in RA ianc;er Cur;‘ﬁa% % dfied
of thegl Rk AP S JEPEODOR5 A 21 f%féﬁ iR cpLd D identifi
(ThhtBeptie BoamdrotRBAYy 6580284t SERITASEO co)ydlutd Svitke RITTH4 (271-288; SEQ
ID NOQO: 7), the 16-mer I'TTH4 (274-289; SEQ ID NO: 12), the 15-mer I'TIH4 (273-287; SEQ

ID NO: 10), the 15-mer (274-288; SEQ ID NO: 11) and the 14-mer ITIHA4 (274-287; SEQ
ID NO: 9).

As judged from the shortest length variant, ITIH4 (274-287), the epitope contains a
very strong binding motif, with regard to binding to the RA susceptibility allele-
DRB1*0401: 277F serves as a P1 anchor, 280D as a P4 anchor and 2825 as a P6 anchor
(binding score: 1%).
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progression which supports the validity of epitope CatB (227-241) as a
putative RA marker peptide (Sohar, N. et at, Biol Chem 383 (2002)

WO 88588932 25 Tripeptidyl-peptidase Il Another peptidase-derR€@/ERiope8609
which was found in three out of fifteepy RA samples (erosive &
non-erosive RA) is derived from tripeptidyl-peptidase 1l (TPP2): the

1@?&}5& 15%!?’8 %tﬁ@héﬁ@iltl@gﬂﬁb&& Iomal?lqatﬁﬂf\mm&a@id gﬁq%eazeeemm
e e length varian
P0G oo ] WA T el I SR R Sa Ve 1 scste
phaggiepsiiers (Hpkicsl BRBA aio@eqcbﬁw@ﬁé h‘é‘tﬁ%ﬁ%é?@%)@?@k and 978T as
P1, P4 and P6 anchors respectively (TEPITOPE binding score: 3%). WO

2(105/04 46228 REFHEFA 4{0B 60166 Sirvil arftaHE atiodpsiim Buarticular, in loose
conffiREpLiEMReDidasRd hindnyoied b.Ixsomamal BIUIEin 19RUIAIHION FhBuronan,

identification e TPP2 (970 984) in the context of RA provides “the
Johu Wilew a0 ¢ 3%9§£ bt R AraatioRy Bifer tage and other
tisswmgrhelatiostabiliwes d:bm&t«ﬁoéﬂniumﬂaﬁdwéodtﬁ&g Eggegamawuth proteoglycans.
It hheAuaiBn (LGNS tCiﬁi? 8}@({%6{&0@%@%%@%9? B ‘E@ﬂ’é@ﬁeactlwnes via
stigati

ound in this | on. The ide (9 E
bingjes S ANV MG Bt o B ﬁé%’%?&?eb oo Sk nadson,
W.,didoByd & Ww Basdrg Aotiallith.kespebt bdd tReoHL 4lef) 575-588). RA is
(Qﬁ%ﬁﬁﬂ d'rel whi 1&91%?(3@%'?0%2_1’?&&3_'5&1 5 Rnehanid08ER8 @sPd the serum,
anchor .an anchor indin
SUBEEHIE (At 83&]’?? %d%%%ﬁ%ﬁtg% Ve ESH{&F‘W&@%%’E gsuozﬂ Laurent, A. et
al,, émgbh%miehthgﬁ?@éﬂé (30&h 487dePritic cells (Schwarz, G. et al., Biol

Chem 383 (2002) 1813-1816). It has a strict specificity for the hydrolysis
of eap@hgmﬁmmmmamrfamﬁﬁmﬁ@bm inpebrdrvett iharythenounts in

f
RSS2
(198@diAIna3ae di §@5§&0§Q%I%%C?@?ﬁéqﬁ§% ARH SR MR T aseRs Apight be to
mo&f@@ﬂy@%ﬂfp&ﬂhﬂaﬁ&mtﬁg@ﬂmdm& [BHkbepechthie 268 pratéaseine (Isacke,

C.MWeEEVIRNIIEA 17 this ')“%?é&%’i‘%ﬁb@&eﬁs(%ﬁ‘%@%fﬂ ﬁ@:ﬂ%ﬂ?{‘s ovial
machlneryfacmtahn antigen processﬁtsg t bé signific ntly altered.in

fluigh ot Fe R HERts ot pR R I SleYated VY frdOr el MH AP e vrgoprotein
andvamiebtifietitie ﬁrydedbmtmffdaﬁpnﬁé%ﬂﬁrmmptw{éﬁﬁm@skl HG.etal,]

ImBRIHENISHE 1869) '5651@5 g6 o areRIQh ik Platalel achabingfagels with Tol

(PAFR): the 13- PA R (264-276; SEQ. ID N with,the amino .
"m&‘&’dr% EhcE m%r( SHRT ARG ﬁ@%ﬁfﬁﬁ} getivation of

1nfhannm@¢ﬁ%9sﬁmaﬁﬂtepmmtﬁiﬁsr&emddeﬁtﬁd eD BB 1*0n01ubiiding (hed) 1609-

1614 hngfuﬁﬁlgﬁ RPN Qs prandiel %%@ﬁﬁn@ﬁ?@(ems, namely

gdfi‘gff Q}g el tﬁaa%%/g%gg fg}cf:t}%ro eAF claslr?l (r)%g;l atg{ enr%.lne high contents

of HA, TSG-6 and Tl family members in synovial fluid of inflamed joints.

This evidence, together with the identification of multiple length variants of the same
epitope and a strong HLA-DR4 binding motif, convincingly support the validity of the
presented ITIH4 epitope as a serum-derived RA candidate marker.

Complement C4

In eight out of eleven RA sera (erosive and non-erosive) tested, another dominant
epitope was identified which is derived from complement C4: the 15-mer C4 (1697-1711)
with the amino acid sequence of SEQ ID NO: 13 (Table 3). Five additional length variants
of the same epitope could be found (Table 3): the 12-mer C4 (1697-1708; SEQ ID NO: 18},
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30 G-protein-coupled seven transmembrane receptor on the surface of a
broad range of cell types. By receptor binding, PAF transduces
WO 28 tHBhic functions which include cell motility, smooth nRIcEEF2004/008609

contraction, and synthesis and reledge of cytokines (reviewed by Honda,
Z. etal., J Biochem 131 (2002) 773-779). Pharmacolo%cal studies and
the 13neayOiA068%01 28R SEQ TEN0A)0tRedenEr 64tAbHArheHt SERABRNO: 15),
the 16meNGe (h@ge—wmeplIﬂbaﬂ@Aﬂ)‘mﬁlﬁ&smmyﬂmtm’esemmﬁq 1D NO:
cludin ergy, infl QR4 AN . .
. U8 0, L S SN i s

1700%w&hapﬁhm&7ﬁ%%%@% bR RitieanttboaibiBgiesre: 1%).

whichis frequently observed in rheumatoid synovitis 5 (Lupia, E. et al.,
ELd whinhneonst26téd egﬁmﬁmtq]@%"/drhfsﬂypempmndemsg Messfa retigical role

in Tlfeo@{i %&ﬁ?g'rb?pdﬂ%pgeﬁt%ﬁ (hdhag 7 BF BRING ShfPA-RRS0C E%QI{n@'K@rprotem is
pepu

Paoly-alpha-2,8-sia Itransgfrase Anothér Eéaltoge WhIC Jeaved t
SyRtESFRS 5 h SR OF BIOVE TSR I G BTSN ) SRl gleaved to
formRAYioriginfitemnfidmfeleiafirandiehsen PR 1@¢et1@€d@1m8¢04 (1697 1711)
is 1033134 t}§E%r§D AR MBERRKTENLENRG fhables)adibmay s afurther
moderat t|f with & QﬁCt to PRBI£4 (:zlibmdm }é}"i PITO w'%lc i< a

Pmt @ Xuﬁ%er %asa B Hh G 3 atoxipy e
medmmébm&mwmwmaﬁdwwa,éﬁﬁa@hybré@l@b@hﬁsgéé@f15?81) 8685-

gegdinear homopolymer of a-2,8-linked 15 sialic acid residues. The glycan is
mainly attached to the neural cell adhesion molecule (N- CAM) and

In?g 0‘%? ategl %%Qﬁ?&&g&n&ﬁ {ﬁﬁ%ﬁeﬂf@%@%cﬂ&%k? B progression of

atlng Sive property 0) he membrane roé}eln

in LAl AR 5 At PRt R GBIy CONh S5ALHT OT SIS REfPOBeric agents,
inchudhigtastans ishighlyrekpreasattirefatillorgim, [Brity, dethdidn dioliBiati Uk (2000)

1- 13*}6%55@9@%&@“&%%& B2 é%ﬁsﬁﬁﬂt?ﬂkéﬂe"&&la éaillgziqaqra@stam of

Nakayama, J. et al. Proc Nat! Acad CI9

diseggsd Pprehasy: galardispishn WRskepashy %]sé?\?g r?i7sse of patlents with

metastatic tumors and an increased enzyme activity was also associated
wilirtivelinatofd thehevmpbuengat PySteat diask beewosnsatedly suplioged in the

aﬂ%@r&@ﬁ)oﬁml'g§mgﬁ%%ﬂmﬂssﬁﬁ ; eREoRRctet333134c0) ltcﬁft%h@)?iﬂfﬁt:lngéﬁt metabolites,
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cy’tgl%ines may contribute to the initiation of RA (Friese, MLA. et al., Clin Exp Immunol 121
(2000) 406-414).

Two of the six presented C4 epitopes, the 15- and the 18-mer, were also identified in
healthy control samples (Table 3) indicating that only some length variants of this C4
epitope are RA-specific, namely the antigenic peptides of SEQ ID NOs: 14, 15, 17,and 18.

Complement C3



10

15

20

25

30

35

RA samples (Table 3). The 15-mer Rab-11B (49-63) was identified in 1
out of 12 control samples: .Rab proteins are small GTPases that play an

WO irngFartastzrole in membrane trafficking along the endo- and BROMHI00-4/068609
pathway. Rab-11B is assumed to be gssential for the transport 5 of
internalized transferrin from the recycling compartment to the plasma
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1437D as a P4 anchor and 1439A as a P6 anchor.

In erovise and non-erosive RA samples a further epitope was found, which is derived
from complement C3 (beta-chain): the 19 mer C3 (157-175) with the amino acid sequence
of SEQ. 1D NO: 76 (Table 3). One additional length variant of the same epitope was
identified in serum (Table 3): 20-mer C3 (157-176; SEQ. ID NO: 77)

Complement C3 which constitutes about 1-2% of plasma protein mass plays a central
role in the activation of the complement system and belongs to the family of the acute-
phase proteins. Its processing by C3 convertase to C3a anaphylatoxin and C3b is the central
step in both the classical and alternative complement pathways (Barrington, R. et al,
Immunol Rev 180 (2001) 5-15). After activation, C3b can bind covalently, via a reactive
thiolester, to cell surface carbohydrates or immune aggregates (Isaac, L. & Isenman, D.E,, |

Biol Chem 267 (1992) 10062-10069). The identified epitope C3 (1431-1444) is located at
the C-terminus of C3b.

As already discussed in the context of complement epitope C4 (1697-1711), there is
increasing evidence for an important role of components of the complement cascade in the
pathophysiology of RA. The result of this study, in which two major epitopes derived from
complement C3 and C4 were identified in serum of RA patients, underlines the close link
between the activated complement system and pathogenesis of RA. This coincidence makes

a strong argument for the validity of the presented C3 / C4 epitopes as serum-derived
candidate RA markers.

SH3 domain-binding glutamic acid-rich-like protein 3

Amnother epitope which was elucidated quite frequently in serum of RA patients (six
out of eleven erosive and non-erosive RA samples), is derived from the SH3 domain-
binding glutamic acid-rich-like protein 3 (SH3BGRL3): SH3BGRL3 (15-26) with the
amino acid sequence of SEQ ID NO: 25 (Table 3). Three length variants of the same
epitope were identified (Table 3): the 14-mer SH3BGRL3 (13-26; SEQ ID NO: 26), the 14-
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SH3BGRL3 is a small 10 kD protein that belongs to the SH3BGR family. The precise
function of the protein is unknown but a role as a modulator of glutaredoxin biological
activity is postulated (Mazzocco, M. et al., Biochem Biophys Res Commun 285 (2001) 540-
545). So far, SH3BGRL3 has not been described in the context of RA.

Interestingly, the analysis elucidated a second epitope of the same protein, which was
highly abundant in all RA and control samples: the 16-mer SH3BGRL3 (29-44) with the
amino acid sequence DGKRIQYQLVDISQDN. In addition multiple length variants of the
same epitope were found in most samples as well. As judged from the shortest length
variant, SH3BGRL3 (31-42), the epitope contains almost similar DRB1*0401 anchor
residues compared with SH3BGRL3 (15-26): 331 serves as a P1 anchor, 36Q as a P4 anchor

and 38V as a P6 anchor (binding score -2). This similarity is reflected by comparable
binding scores. :

The presence of this second SH3BGRL3 epitope supports the validity of the
SH3BGRL3 (15-26) epitope because both peptides are derived from the same protein,
however, only one of them, epitope SH3BGRL3 (15-26), appears to be generated in a RA-
specific manner. A similar observation has been described already for GILT in example 1.

Among the four SH3BGRL3 length variants the longest variant, SH3BGRL3 (13-28),
was also identified in a healthy control sample (Table 3). However, this particular length

variant was found only one time, which indicates a significant enrichment of the
SH3BGRLS3 epitope in the context of RA.

Interleukin-4 (JL-4) induced protein 1

In all the investigated synovial fluids (erosive & non-erosive RA) and in eight out of
eleven sera (erosive & non-erosive RA), one highly dominant epitope was identified which
is derived from the human homolog of the IL.-4 induced protein 1 (Figl): Figl (293-309)
with the amino acid sequence of SEQ ID NO: 28 (Table 3). The validity of the epitope was
further supported by the presence of additional length variants in several samples (Table 3):
the 16-mer Figl (293-308; SEQ ID NO: 30) and the 19-mer Figl (293-311; SEQ ID NO:
29). Moreover, the amino acid sequence displays a typical DRBI*0401 binding motif: 299V
serves as P1 anchor, 302F as P4 anchor and 3048 as P6 anchor (binding score 1%).
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However, the presence of the Figl epitope in almost all RA samples but not in all of the
control samples tested strongly indicates an enrichment in the context of RA.

The human figl gene was first identified in IL-4-stimulated B cell cultures (Chu, C.C.
& Paul, W.E.,, PNAS 94 (1997) 2507-2512). The human figl resides on chromosome
19q13.3-19q134, a region previously identified to be involved in susceptibility to
autoimmune diseases, including SLE, arthritis, multiple sclerosis, and insulin-dependent
diabetes mellitus (Becker K.G. et al., PNAS 95 (1998) 9979-9984). Since its expression is
Jargely limited to immune tissues and its regulation is dependent on IL-4, a key modulator
of the immune response, fig] is thus an attractive candidate gene for autoimmune disease
susceptibility (Chavan, S.S. et al., Biochim Biophys Acta 1576 (2002} 70-80). The HLA-
DR4-restricted presentation of a Figl epitope provides the first indication that Figl protein
is produced and possibly involved in the disease development of RA. The Figl polypeptide

has not been known as a marker for RA until now, and is considered as an important
candidate marker for RA.

Hemopexin

Another RA candidate marker which was frequently identified in serum samples (ten
out of eleven samples) and in synovia samples (two out of four samples} {erosive & non-
erosive RA) is derived from hemopexin (FHPX): HPX (351-367) with the amino acid
sequence of SEQ ID NO: 32 (Table 3). Several length variants were found which support
the validity of this epitope (Table 3): the 13-mer HPX (351-363; SEQ ID NO: 33), the 14~
mer HPX {350-363; SEQ ID NO: 34), the 15-mer HPX (351-365; SEQ LD NO: 35), the 18-
mer HPX (351-368; SEQ ID NO: 31) and the 18-mer HPX (350-367; SEQ ID NO: 78).
Furthermore, the epitope contains a very strong DRBI*0401 binding motif: 3551 serves as a
P1 anchor, 358D as a P4 anchor and 360V as a P6 anchor (binding score: 19).

Two length variants of the same epitope, HPX (351-367; SEQ ID NO: 32) and HPX
(351-365; SEQ ID NO: 35), could also be identified in healthy control samples (Table 3)

indicating that only some length variants are specific for RA, namely the antigenic peptides
of SEQ ID NOs. 31, 33, 34 and 78.

HPX is a 60 kD plasma glycoprotein with a high binding affinity to heme (Miiller-
Eberhard, U., Methods Enzymol 163 (1988) 536-565). It is mainly expressed in the liver,
and belongs to the acute-phase proteins the synthesis of which is induced in an

inflammatory situation. RA is a chronic inflammatory autoimmune disease and elevated



10

15

20

25

30

35

CdCo 4a"dmoommCOOo00 RtWtmoor,y,r,r,~o~ow 'CS
lyi"™~NNald UOwwwww.ZWWWWWZZWXZWWV~IV-nw-~n

WO lohfras2am WO 2005/014622 PCT/EP2004/008609 66 O ePCOU/ERYIGH w8609
aNVi0goCmqg™ONa-xF cwisggZim)W VpO Ot\v OOa kyfH
gOW 000'yOpp NMN.ROm '~wvd **dd*ibwWWWWW

level M\ meonraFavute paw proveiai inchaling Graacivd aatei-and-serus #miyloid A,

haVEFBQEIIl:'Pe S‘Fteal (%m&ﬁa‘&?ﬂéﬁn MEM?R%)(%@?\@/;S\%V% Wb s Béﬁ{)onswe

| ~i
o the cytokmes IL 1 and IL-6, Whlc are upregulate in patients s\éffegn% from RA

(Feldmann, M. & Maini, R.N., Rheumatology 38, Suppl 2 (1999) 3-7).

HPX is the major vehicle for the transportation of heme in the plasma and its
principal role is to prevent heme-mediated oxidative stress and loss of heme-bound iron
(Tolosano, E. & Altmda; E., DNA Cell Biol 21 (2002) 297-306). It can protect cells against
oxidative stress by inducing the expression of intracellular antioxidants such as heme
oxygenase, metallothioneins and ferritin. Metallothioneins are cytosolic proteins that are
expressed particularly in synovial fibroblasts (Backman, J.T. et al., Virchows Arch 433
{1998) 153-160). There is sigﬁiﬁcant experimental evidence for the presence of oxidative
stress in the synovial tissue of RA patients (reviewed in: Schett, G. et al., Arthritis Res 3
(2000) 80-86). Furthermore HPX was reported to promote proliferation of human T
lymphocytes {Smith, A. et al., Exp Cell Res 232 (1997) 246-254). These studies render it
likely that HPX belongs to the up-regulated proteins in serum and synovia of RA patients,

thereby providing a rationale for the relevance of HPX (351-367) as a RA-specific candidate
marker,

Hsc70-interacting protein

An epitope which was mostly identified in serum samples (4 out of eleven erosive and
non-erosive RA samples) and which is also related to stress responses is derived from the
Hsc70-interacting protein Hip: Hip (83-98) with the amino acid sequence of SEQ ID NO:
38 (Table 3). Two length variants of this epitope were identified (Table 3): the 18-mer Hip
(83-100; SEQ ID NO: 36) and the 15-mer Hip (84-98; SEQ ID NO: 39). An additional
length variant was discovered in one erosive synovia sample (Table 3): the 15-mer Hip (85~
99; SEQ ID NO: 37). As judged from the shortest length variant Hip (84-98) a DRBI*0401

binding motif attaining a moderate score of 8%, can be postulated: 891 as P1 anchor, 92D
as P4 anchor, 94D as P6 anchor.

In the cytosol of eukaryotic cells, Hip and Hop proteins associate with Hsc70 in order
to participate in the regulation of Hsc70 chaperone activity (Frydman, J. & Hohfeld, J.,
Trends Biochem Sci 22 (1997} 87-92). The 42 kD Hip protein binds to the ATPase domain
of Hsc70. It was postulated that Hip might increase the half-life of the chaperone-substrate
complex providing the molecular basis for an efficient cooperation of Hsc70 with
downstream chaperone systems. Hsc70 and Hsp90 have been shown to cooperate during
protein folding in vitro (Jakob, U, & Buchner, ]., Trends Biochem Sci 19 (1994) 205-211;
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the induction of heat shock proteins, in the synovial tissue of RA patients (reviewed in:
Schett, G. et al., Arthritis Res 3 (2001} 80-86).

Binding properties of ITIH4, C4, C3, SH3BGRIL3, Figl, HPX and Hip

In order to further investigate the binding properties of the above described antigenic
peptides of ITTH4, C4, C3, SH3BGRL3, Figl, HPX and Hip to HLA-DR4 molecules, in
vitro binding assays were performed (Fig. 3): According to their ICsq values against the
reporter peptide HA (309-317), the synthetic peptides ITTH4 (274-287), SH3BGRL3 (13-
26), and Figl (293-309} bind to HLA-DR4 with high affinity (Fig. 3). Moderate binding to
HLA-DR4 was measured for the synthetic peptides C4 (1696-1709) and HPX (351-365).
The synthetic peptide C3 (1431-1444) bound only weakly to HLA-DR4 which is in

agreement with TEPITOPE scoring (9%). No binding was measured for the Hip (84-98)
peptide (data not shown).

Invariant chain (Ii)

Among the candidate marker peptides that appear to be indicative for erosive and
non-erosive RA is an epitope which is derived from the HLA-DR-associated invariant chain
(li): the 15-mer H (110-124; SEQ. ID NO: 83) with the amino acid sequence
ATPLLMQALPMGALP (Table 3). Moreover, four length variants were identified: the 16-
mer i (109-124; SEQ. ID NO: 81), the 17-mer Ti (109-125; SEQ. ID NO: 80), the 18-mer i
(109-126; SEQ. ID NO: 79) and the 21-mer Ii (109-129; SEQ. ID NO: 82) (Table 3). The
presence of length variants gives confidence in the identified peptide sequence which
displays a moderate DRBI1*0401 binding motif (TEPITOPE binding score: 5%) with 114L
serving as a P1 anchor, 117A as a P4 anchor and 119P as a P6 anchor. The epitope was
identified in two erosive and three non-erosive RA samples. Two Ii length variants were
found in one unpulsed sample and two samples of healthy test persons.

Peptide loading of MHC class II molecules is regulated by two accessory molecules in
the class II pathway, invariant chain Ii and HLA-DM (reviewed by Bakke, O. & Nordeng
T.W., Immunel Rev 172 (1999) 171-187 and Kropshofer, H. et al., Immunol Today 18
(1997) 77-82). 1i trimers bind to nascent MHC class II molecules in the rough endoplasmic
reticulum (ER) and block the peptide-binding groove, stabilizing the class II molecule and
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the MHC class I molecules which are presented to T cell receptors on the cell surface. The
identified epitope Ii (110-124) overlaps with the C-terminal part of CLIP. Interestingly, a
reduced interaction of CLIP with RA-associated HLA-DR alleles was described (Patil, N.S.
et al,, ] Immunol 167 {2001) 7157-7168), indicating that a reduced interaction may
contribute to the pathophysiology of autoimmunity in RA.

Retinoic acid receptor responder protein 2

In 4 out of 11 serum samples (erosive & non-erosive RA) an epitope was identified
which is derived from retinoic acid receptor responder protein 2 (RARRES2): the 22-mer
RARRES2 (40-61; SEQ. ID NO: 86) with the amino acid sequence
HPPVQWAFQETSVESAVDTPFP (Table 3). In the C-terminal part of the epitope two
length variants could have been identified: the 23-mer RARRES2 (40-62; SEQ. ID NO: 84)
and the 24-mer RARRES2 (40-63; SEQ. ID NO: 85) (Table 3). With 45W as P1 anchor,
48Q as P4 anchor and 50T as P6 anchor, the epitope displays a moderate binding motif in
the context of DRB1*0401 (TEPITOPE binding score: 3%).

RARRES? is a small 18.6 kD protein and mostly expressed in the endothelium and
epidermis. The expression appears to be hormone dependent and a response to retinoic
acid in skin and some osteotrophic hormones in marrow-derived stromal cells was
identified (Nagpal, S. et al., J Invest Dermatol 109 (1997) 91-95 and Adams, A.E. et al,, J
Cell Biochem 74 {1999) 587-595). The function of RARRES? is largely unknown and an
association with RA, for instance through impaired osteoclastogenests, is imaginable.

Fibronectin

Another HLA-DR4 associated peptide which was exclusively found in 3 out of 4
synovia samples (erosive & non-erosive RA) is derived from fibronectin (Fn), a major
glycoprotein in blood plasma and in the extracellular matrix: the 15-mer Fn (1881-1895;
SEQ. ID NO: 90) with the amino acid sequence IYLYTLNDNARSSPV (Table 3). The
epitope appears to be a very good DRBI*0401 binder with 1885Y serving as a hydrophobic
P1 anchor, 1888N as a P4 anchor and 1890N as a P6 anchor {TEPITOPE binding score:
1%). Four length variants were additionally identified: the 16-mer Fn (1881-1896; SEQ. ID
NO: 91), the 16-mer Fn (1880-1895; SEQ. ID NO: 88), the 17-mer Fn (1881-1897; SEQ. ID
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osteoarthritis patients and correlates with hyperplasia of diseased joints. The identification
of epitope Fn (1881-1895) in only samples of synovial origin is in line with these findings
and points to a putative role of highly abundant fibronectin in autoimmunity.

Cathepsin B

Three out of fifteen RA samples (erosive & non-erosive RA) gave rise to an epitope
which originates from Cathepsin B (CatB): the 15-mer CatB (227-241; SEQ. ID NO: 92)
with the amino acid sequence YNSYSVSNSEKDIMA (Table 3). The peptide displays a
moderate DRB1*0401 binding motif with 230Y as a hydrophobic P1 anchor and the serine

residues at positions 233 and 235 as putative P4 and P6 anchors (TEPITOPE binding score:
6%).

Cathepsin B is a thiol peptidase and believed to participate in intracellular
degradation and turnover of proteins, e.g. collagen. It is located in lysosomes of different
cell types including leukocytes. In the context of inflammation and disease it was shown
that Cathepsin B contributes to cartilage destruction in osteoarthritis and pathological
proteolysis in RA and cancer (Cunnane, G. et al., Arthritis Rheum 44 (2001) 1744-1753).
Enzyme activities of Cathepsin B and other lysosomal peptidases correlate with RA
progression which supports the validity of epitope CatB (227-241) as a putative RA marker
peptide (Sohar, N. et al., Biol Chem 383 (2002) 865-869).

Tripeptidyl-peptidase 11

Another peptidase-derived epitope which was found in three out of fifteen RA
samples (erosive & non-erosive RA) is derived from tripeptidyl-peptidase II (TPP2}): the
15-mer TPP2 (970-984; SEQ. ID NO: 93) bhaving the amino acid sequence
AGSLTLSKTELGKKA. (Table 3). Additionally, the length variant TPP2 (970-985; SEQ. ID
NO: 94) was identified. The peptidase epitope contains a typical DRBI*0401 binding motif

with 973L, 976S and 9787 as P1, P4 and P6 anchors respectively (TEPITOPE binding score:
3%).
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Legumain (LGMN) completes the set of three peptidases which were found in this
investigation. The identified epitope LGMN (99-112; SEQ. ID NO: 95) with the amino acid
sequence VPKDYTGEDVTPQN (Table 3) displays a typical binding motif with respect to
the HLA allele DRBI*0401 in which 103Y could serve as a P1 anchor, 106E as a P4 anchor
and 108V as a P6 anchor (TEPITOPE binding score: 1%).

Legumain occurs in endosomal and lysosomal fractions of antigen-presenting cells
such as dendritic cells (Schwarz, G. et al,, Biol Chem 383 (2002) 1813-1816). It has a strict
specificity for the hydrolysis of asparaginyl bonds and was shown to play an important role
in the processing of bacterial antigens for MHC class II presentation (Manoury, B. et al,,
Nature 396 (1998) 695-699). Whether Legiimain is involved in autoimmune diseases, such
as RA, remains unknown but the fact that three lysosomal peptidases together with GILT
and the 265 proteasome were identified in this investigation suggests that the protein

degradation machinery facilitating antigen processing might be significantly altered in the
context of RA.

Platelet activating factor receptor

An epitope which was identified in three out of eleven serum RA samples (erosive &
non-erosive RA) is derived from a receptor for platelet activating factor (PAFR): the 13-
mer PAFR (264-276; SEQ. ID NO: 96) with the amino acid sequence DSKFHQAINDAHQ
(Table 3). According to TEPITOPE scoring (3%) the epitope contains a moderated

DRBI*0401 binding motif with 267F as P1 anchor, 270A as P4 anchor and 272N as P6
anchor {Table 3).

Platelet activating factor (PAF) is a pro-inflammatory lipid mediator which binds to a
G-protein-coupled seven transmembrane receptor on the surface of a broad range of cell
types. By receptor binding, PAF transduces pleiotrophic functions which include cell
motility, smooth muscle contraction, and synthesis and release of cytokines (reviewed by
Honda, Z. et al,, ] Biochem 131 (2002) 773-779). Pharmacological studies and the
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Poly-alpha-2,8-sialyltransferase

Another epitope which was found in three out of eleven serum samples (erosive &
non-erosive RA) originates from Polysialyltransferase (PST): the 15-mer PST (333-347;
SEQ. ID NO: 97), MPLEFKTLNVLHNRG (Table 3), displays a moderate binding motif
with respect to DRBI1*0401 binding (TEPITOPE scoring: 2%). 337F could serve as a P1
anchor, 340L as a P4 anchor and 342V as a P6 anchor.

Polysialic acid is a carbohydrate composed of a linear homopolymer of a-2,8-linked
sialic acid residues. The glycan is mainly attached to the neural cell adhesion molecule (N-
CAM) and implicated in many morphogenic processes of the neural cells by modulating
the adhesive property of N-CAM. The membrane protein polysialyltransferase catalyzes the
polycondensation of sialic acid residues and is highly expressed in fetal brain, lung and
kidney, in adult heart, spleen and thymus, and to a lesser extent in peripheral blood
leukocytes (Nakayama, J. et al., Proc Natl Acad Sci 92 (1995) 7031-7035). Elevated PST
levels were observed in serum of patients with metastatic tumors and an increased enzyme
activity was also associated with rheumatoid arthritis (Berge, P.G. et al., Klin Wochenschr
60 (1982) 445-449). The identification of epitope PST (333-347) in several RA samples is in
line with these observations and supports the putative role of PST in RA.

Ras-related protein Rab-11B

The last epitope presented in this analysis of RA samples is derived from the Ras-
related protein Rab-11B: the 13-mer Rab-11B (51-63; SEQ. ID NO: 102) with the amino
acid sequence RSIQVDGKTIKAQ (Table 3, the peptide sequence were validated with
regard to binding to the RA susceptibility allele DRBI*0301 by using the TEPITOPE
software (Hammer, J. et al., Adv Immunol 66 (1997) 67-100)). This epitope and four
additional lenght variants, the 14-mer Rab-11B (50-63; SEQ. ID NO: 100}, the 15-mer Rab-
11B (49-63; SEQ. ID NO: 98), the 17-mer Rab-11B (49-65; SEQ. ID NO: 101} and the 18-
mer Rab-11B (49-66; SEQ. ID NO: 99) were found in three erosive and two non-erosive



~Agg~qA!-.iQ AAkgA~QjA g~~A~A~'Alpl~angalrdtploo '4l
e ~U, XXXXXXXXXXXXXXXX W P. ww w piaa. plaiaaEWHFFFFFFE.
WO 230EIR2E AAAGAA INN OO UIN INnNW Inm N m In mRaETNESS0H /%09
OO\ONO MmmNMmMmMMInmintfpIntoininmm .-+ .-.'t+im V) V)
V) U) VJ U) U)yv=U)uUJ(n(nV)V)V)V)"~ V)VIV)c) c/) U) m co <t+
RA sanppldq (R eV bTBDLEDecBak-Ifh (96 byen ienfifigdum P 21712 gontrol
SampwsWWWWWWZZZV1N+-~V1NLnNOOtomNWmnmN 'o N cO D\
of OO mmmmmmmNMmMmMMNmMmMmmMmMmMmMmMMmMmMmmmmm WO

2% \}%,‘%Qﬁg & Egﬁ) %Q%/SQQ thpl?i? 2 hlnoﬁnualﬁt Tl 1§1 @n%’raﬁe tpafﬁckmg

cvC sa~~vvaVw

songrthe R 14 FFPF i BRSE Repira Savomra frevaiti il fanspon
of intérhlliZedi irahsfearing fvalnt tHeureGAlingl comisCiv@aty fwalte pladnkh <Reppbrane.
Furth'élnﬁgrgﬂaﬁ'll% W?P qge?ﬂi'ﬁew fre Lt losteociiées Wa W mibHk Waa Qiditi8thProle in

ar aaZIZ dadawWaadaaaaad
bone resorption. T tﬁe eyltope ab-11B (51-63 prov?des the st indication of a role of

Rab-11B in RA development.



pE~-wwwwaaowe~~~ 6F,atwa,waawataw~~~~C~XXX

XXXXXXX~~NNNMWNP-inmay WN~Ot~.-alfL,~mWNmMW

- WOROPRIN m W m m U1 Inin 11 In 10 in U1 In N m" m" m n¥ GiiRP20e4008609

erosive RA.
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which was identified in 1 healthy control sample as well.
which was identified in 2 healthy control samples as well.

* Length variant of the respective epitope
** 1 ength variant of the respective epitope,
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(a) at least the amino acid sequence of the peptide binding motif selected

from the group consisting of SEQ ID Nos. 49 to 57 and SEQ ID Nos. 103
wn2d@2101260) at least the amino acid sequence of the peptideRiRgigda < n0ss00

motif selected from the group cogsisting of SEQ ID Nos. 49 to 57 and

SEQ ID Nos. 103 to 122, with additional N- and C-terminal flanking

sequences of a corresponding sequence selected from the group

consisting of SEQ ID Nos. 1 to 39 and SEQ ID Nos. 58 to 102; whereig

the antlgenlc peptide is a marker for erosive and/or non-erosive RA. 5£

The use&of.the MHC class Il antigenic peptide according to claim 1,

c, —~
wherein*&hé antigenic peptide is a marker for non-erosive RA. 6. The uge §
of the N&-I(chass [l antigenic peptide comprising: (a) at least the amindz o
acid se@ e@ce of the peptide binding motif of SEQ ID NO. 109; or (b) § S
least th&afmino acid sequence of the peptide binding motif of SEQ ID o~

109 withi additional N-and C-terminal flanking sequences of the 2‘
corresponding sequence of SEQ ID NO. 68, wherein the antigenic peptfile
is a marker for erosive RA. 7. The use of the MHC class Il antigenic
peptide comprising: (a) at least the amino acid sequence of the peptide
binding motif of SEQ ID NO. 111; or (b) at least the amino acid sequence
of the pqptlde binding motif of SEQ ID NO. 11.1 with additional N-and
C-termifal flanking sequences of the corresponding sequence of SEQaD
NO. 72, wherein the antigenic peptide is a marker for erosive RA. WO
2005/014622 PCT/EP2004/008609 1 SEQUENCE LISTING <110> F.
Hoffmann-La Roche AG 5 <120> RA antigenic peptides <130> 21796
<160> 141 10 <170> Patentln version 3.2 <210> 1 <211> 14 15 <212>

PRT <213> Homo sapiens <400> 1 20 Gly Asp Arg Gly Met GIn Leu Met
His Ala Asn Ala GIn Arg 15 10
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<210> 2 25 <211> 17 <212> PRT <213> Homo sapiens <400> 2 30 Gly
Asp Arg Gly Met GIn Leu Met His Ala Asn Ala GIn Arg Thr Asp 15 10 15

WO 285/M1462210> 3 40 <211> 16 <212> PRT <213> Homo sapfehEP2Has8809

T3]
—t

22

45 Gly Asp Arg Gly Met GIn L&a Met His Ala Asn Ala GIn Arg Thr Asp 15
10 15 50 <210> 4 <211> 16 <212> PRT <213> Homo sapiens 55 <400>
4 lle Asn Asn Gin Leu Thr Leu Asp Ser Asn Thr Lys Tyr Phe His Lys 15
1015 60 <210:$=5 <211> 17 <212> PRT 213> Homo sapiens 65
<400> 5 lle Asng\sn GIn Leu Thr Leu éer Asn Thr Lys Tyr Phe His

Lys 151015 &) \L\LO 2005/014622 P@T/@PZ,QO4/OO8609 2 Leub
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<213> Homo sapiens 10 <400> 6 Met Pro LyS Asn Val Val Phe Val lle

Asp Lys Ser Gly Ser Met Ser 151015 15 Gly Arg LyS 20 <210> 7
wea2dsx01825212> PRT <213> Homo sapiens 25 <400> 7 Me%%ri‘?lﬂfa\éﬁdﬁ‘/ﬁﬁmag

Val Val Phe Val lle Asp Lys Ser Gy Ser Met Ser 1510 15 30 Gly Arg

35<210> 8 <211> 17 <212> PRT <213> Homo sapiens 40 <400> 8 Met

Pro Lys Asn val Val Phe Val lle Asp Lys Ser GhwSer met Ser 1510 15

45 Gly 50 <210> 9 <211> 14 <212> PRT <218> Homo sapiens 55

<400> 9 Asn Val Val Phe Val lle Asp Lys Ser GE! Ser Met Ser Gly 1510
6 210> 10 <211>15
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<212> PRT 65 <213> Homo sapiens <400> 10 Lys Asn Val Val Phe Val
lle Asp Lys Ser Gly Ser Met Ser Gly 7015 10 15 WO 2005/014622

WEBTHEBRRNN4/008609 3 <210> 11 <211> 15 5 <212> PRT <Ld3z 83N uss00
sapiens <400> 11 10 Asn Val Vg Phe Val lle Asp Lys ser Gly Ser met ser
Gly Arg 151015 <210> 12 15<211> 16 <212> PRT <213> Homo
sapiens <400> 12 20 Asn Val Val Phe Val lle Asp Lys Ser Gly Ser Met
SerGly ArgLys 1510 1s 25<210> 13 <211> 15 <2$2> PRT <213>
Homo sapiens 30 <400> 13 Gly His Pro GIn Tyr Leu I:@u Asp Ser Asn
Ser Trp lle Glu Glu 151015 35<210> 14 <211> 16m<212> PRT <213>
Homo sapiens 40 <400> 14 Gly His Pro GIn Tyr Leu Lguge\sp Ser Asn
Ser Trp lle Glu Glu Met 1510 15 45 <210> 15 <211% 14,
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<212> PRT 50 <213> Homo sapiens <400> 15 Gly His Pro GIn Tyr Leu
Leu Asp Ser Asn Ser Trp lle Glu 5515 10 <210> 16 <211> 18 60
WO 2G5M6PRT <213> Homo sapiens <400> 16 65 Gly His Pr8CIERR)P{/§609
Leu Asp Ser Asn Ser Trp lle GI& Glu Met 15 10 15 Pro Ser 70 WO
2005/014622 PCT/EP2004/008609 4 <210> 17 <211>13 5<212>PRT
<213> Homo sapiens <400> 17 10 His Pro GIn Tyr LeU Leu Asp ser Asn
ser Trp lle Glu 1510,,<210> 18 15 <211> 12 <212> PRT <213> Homo

o sapiens <400> 18 20&5%45 Pro Gin Tyr Leu Leu Asp Ser Asn Ser Trp
E 1510 25<210> 19 <§1 19 <212> PRT <213> Homo sgpigns. 30

& J<400> 19 Gly Val Asp@&r@Tyg lle Ser Lys Tyr Glu Leu Asp §y§AIa Phe
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<211> 15 <212> PRT <213> Homo sapiens 45 <400> 20 Arg Tyr lle ser
Lys Tyr Glu Leu Asp Lys Ala Phe ser Asp Arg 1510 15 50 <210> 21

WO 2005101463% <212> PRT <213> Homo sapiens 55 <400> 21 FeTdeh2f)(0opgp00
Glu Leu Asp Lys Ala Phe Ser Asp Arg Asn 15 10 60 <210> 22 <211> 15
<212> PRT 65 <213> Homo sapiens <400> 22 lle ser Lys Jyr Glu Leu
Asp Lys Ala Phe Ser Asp Arg Asn Thr 70 15 10 15 WO 2@05/014622 =
PCT/EP2004/088609 5 <210> 23 <211> 13 @ <212> PR%<213> Hom
sapiens <400>%3 10 lle Ser Lys Tyr Glu Leugisp LyS Ala Phe Ser Asp g
Ar% 1510 <23%)>@4 15 <211>46_5212> PRT <2k3> HorRo sapiens 4
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<211> 12 <212> PRT <213> Homo sapiens 30 <400> 25 Arg Glu lle Lys

Ser GIn GIn ser Glu Val Thr Arg 1510 35<210>26 <211> 14 <212>
WO 2BRH149223> Homo sapiens 40 <400> 26 Gly Ser Arg Glu [I1BYT/ERSAp-(8fj§609

Gin Ser Glu Val Thr Arg 15 1045 <210> 27 <211> 14 <212> PRT 50

<213> Homo sapiens <400> 2 Arg Glu lle Lys Ser GIn GIn ser Glu Val

0% 28 <211>17 60 <212> PRT <213>

0> 28 65 Gly:Pro His Asp Val His Val GIn lle Glu Thr

RAsn 70 WO 2005/014622
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Asn Leu Lys 15 <210> 30 <211> 16 20 <212> PRT <213> Homo

sapiens <400> 30 25 Gly Pro His Asp Val His Val GIn lle Glu Thr Ser Pro
WO 20989 Me2Arg 1510 15 <210> 31 30 <211> 18 <212> PRTCHERZ0GHRP0?

sapiens <400> 31 35 Thr Pro™is Gly lle lle Leu Asp Ser Val Asp Ala Ala

Phe lle Cys 151015 40 Pro Gly <210> 32 45 <211> 17 <212> PRT

<213> Homo sapiens <400> 32 50 Thr Pro His Gly lle lle Leu Asp Ser

Va| Asp.Ala Ala Phe lle Cys 1510 15 55 Pro <210> 33 60 <211> 13
<212>» PRT £213> Homo sapiens <400> 33 65 Thr Pro His Gly lle lle Leu
Asp Seér Val Asp Ala Ala 1510 70 <210> 34 WO 2005/014622
PCT/E%ZOOA /008609 £ <23 > 14252128 PRT;<213> Homjo safgiens &
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5 <400> 34 Gly Thr Pro His Gly lle lle Leu Asp Ser Val Asp Ala Ala 15 10
10 <210> 35 <211> 15 <212> PRT <213> Homo sapiens 15 <400> 35
WO Ib#/Ars His Gly lle lle Leu Asp Ser Val Asp Ala Ala Phe lle PCH/LR20GH 609
<210> 36 <211>18 <212> PRI 25 <213> Homo sapiens <400> 36 lle
Asp Lys Glu Gly Val lle Glu Pro Asp Thr Asp Ala Pro GIn Glu 3015 10
15 Met Gly 35 <210> 37 <211> 15 <212> PRT 40 <213> Homo sapiens
<400> 37 Lys Glu Gly Val lle Glu Pro Asp Thr Asp Ala Pro GIn Glu met
45151015 <210> 38 <211> 16 50 <212> PRT <213> Homo sapiens
<400> 38 55 lle Asp Lys Glu Gly Val lle Glu Pro Asp Thr Asp Ala Pro Gin

Glu 110,15 <210=2.39 60,<21Lp 15 &2128PRT<213=Home sapiens —
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65 Asp Lys Glu Gly Val lle Glu Pro Asp Thr Asp Ala Pro GIn Glu 10 15
70 <210> 40 WO 2005/014622 PCT/EP2004/008609 8 <211> 261

WO 20IPHRRT <213> Homo sapiens 5 <300> <308> Swiss-PRSIIFEIZAG008609
<309> 1990-01-01 <313> (1).7#261) 10 <400> 40 Met Asp Ser Arg His
Thr Phe Ala Pro Ala Ala Met Thr Leu ser Pro 151015 15 Leu Leu Leu
Phe Leu Pro Pro Leu Leu Leu Leu Leu Asp Val Pro Thr 20 25 30 20 Ala
Ala Val GIn Ala Ser Pro Leu GIn Ala Leu, Asp Phe Phe Gly Asn 35 40 45
Gly Pro Pro Val Asn Tyr Lys Thr Gly AsH Leu Tyr Leu Arg Gly Pro 25 50
55 60 Leu Lys Lys Ser Asn Ala Prp Leu@/al Asn Val Thr Leu Tyr Tyr Glu

65 7Q,75 80, 30 Ala Leu.Cys &

ly Gly Cy& Arg Ala Phe Leu lle Arg Glu Leu

BPhe Bro 86190 98: 35 ﬁnr TrgLey Leu \al Met Glu lle Leu Asn Val Thr
oLeu Sal Pr%Tyr Fg:o ?A Gly Asn Ala GIn Glu GIn Asn Val Ser
GIy ,&Fg Trp Glu Phe Lys Cys 115

Lys Phe Asn Lys Val Glu Ala Cys

120 125 GIn His Gly Glu Glu Glu Cys
Val 4@ 130 135 140 Leu Asp Glu Leu

Asp Met Glu Leu Ala Phe Leu Thrjlle VaCys Met 145 150 155 160 50
Glu Glu Phe Glu Asp Met Glu Arg Ser Léu Pro Leu Cys Leu GIn Leu 165

170 175 55

20f8E/10f7N
20f8E/10f7N
1of8E/20f7 N
20f8E/10of7N
20f8E/1of 7N
30f8E/20f7 N

Cathepsin B
Tripeptidyl-peptidase II
Legumain
Alpha-2,8-sialyltransferase

Platelet activating factor receptor

Ras-related protein Rab-11B
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bFrequency of the identified epitope in the RA samples. The RA-type of the patient was

*protein name according to the Swiss-Prot/ TrEMBL database.

“relates to the Swiss-Prot databas



Tyr Ala Pro Gly Leu Ser Pro Asp Thr lle Met Glu Cys Ala Met Gly 180 185
190 60 Asp Arg Gly Met Gin Leu Met His Ala Asn Ala GIn Arg Thr Asp

Ala 195 200 205 Leu GIn Pro Pro His Glu Tyr Val Pro Trp Val Thr Val Asn

Gly Lys 65 210 215 220 Pro Leu Glu A§® GIn Thr GIn Leu Leu Thr Leu

Val Cys GIn Leu Tyr 225 230 235 240 70 WO 2005/014622
PCT/é?E‘B§)4/OO8609 9 GIn Gly Lys Lys Pro Asp Val cys Pro Ser ser Thr

Ser Ser Leu Arg 245 250 255 5 Ser Val cys Phe Lys 260 10 <210> 41
<2114 WHEE clospdl pRgewiz IBPH48 PRIBEEEs 15 <300>

swiss-Brot{Ra41 itk £30024i9864Lir0d of 3iSpeiidd HGEN2thsdOOBSED 1D NO.
Met Agp) Por{ Pro Arg Pro Ala Leu Leu Ala Leu Leu Ala Leu Pro Ala 15 10

15 25 LéuLeu Leu Leu Leu Leu Ala Gly Ala Arg Ala Glu Glu Glu Met L

20 25 80 Hdeat 9&%r?lv&os‘?éi‘q_%eiﬁl%%%tb?d’?_lg’}édﬂéﬂa“ﬁi’é%ﬁﬁ?%f@féﬁé? 1o No.
Lys HigB%#4l ARl tiewnAgandsCFyermhral flallsndisaqGiucAian Gluseesgendeg

Gly Vaée%%épeiélé&%rﬁéﬁu O BSRISERAY SRY AANGE Arg He Asn

Cys Lys Val 65 70 75 80 40 Glu Leu Glu Val Pro GIn Leu Cys Ser Phe

lle Leu Lys Thr Ser Gin 85 90 95 45 Cys Thr Leu Lys Glu Val Tyr Gly

Phe Asn Pro Glu Gly Lys Ala Leu



100 105 110 50 Leu Lys Lys Thr Lys Asn Ser Glu Glu Phe Ala Ala Ala
Met Ser Arg 115 120 125 Tyr Glu Leu Lys Leu Ala lle Pro Glu Gly Lys GIn
Val Phe Leu Tyr 55 130 135 140 Pro Glu Lys Asp Glu Pro Thr Tyr lle Leu
Asn lle Lys Arg Gly lle 145 150 155 163 ®0 lle Ser Ala Leu Leu Val Pro
Pro Glu Thr Glu Glu Ala Lys GIn Val 165 170 175 65 Leu Phe Leu Asp
Thr Val Tyr Gly Asn Cys Ser Thr His Phe Thr Val 180 185 190 70 Lys
Thr Arg Lys Gly Asn Val Ala Thr Glu lle Ser Thr Glu Arg Asp WO

2005/01h6dE oot cotirsoBapPtite agn i ios ! diay GiykalicyyiNspelass 11
Arg PhgdiysuRro lle Arg Thr Gly lle ser Pro 5210 215 220 Leu Ala Leu lle
Lys Gly Met Thr Arg Pro Leu Ser Thr Leu lle Ser 225 230 235 240 10
Ser Ser Gin Ser Cys Gin Tyr ThrLeu Asp Ala Lys Arg Lys His Val 245 250
255 15 Ala Glu Ala lle Cys Lys Glu GIn His Leu Phe Leu Pro Phe Ser Tyr
260 265 270 20 Asn Asn Lys Tyr Gly Met Val Ala Gin Val Thr GIn Thr Leu
Lys Leu 275 280 285 Glu Asp Thr Pro Lys lle Asn ser Arg Phe Phe Gly
Glu Gly Thr Lys 25 290 295 300 Lys Met Gly Leu Ala Phe Glu Ser Thr
Lys Ser Thr Ser Pro Pro Lys 305 310 315 320 30 GIn Ala Glu Ala Val
Leu Lys Thr Leu Gin Glu Leu Lys Lys Leu Thr 325 330 335 35 lle Ser
Glu GIn Asn lle GIn Arg Ala Asn Leu Phe Asn Lys Leu Val 340 345 350
40 Thr Glu Leu Arg Gly Leu ser Asp Glu Ala Val Thr Ser Leu Leu Pro 355
360 365



GIn Leu lle Glu Val Ser Ser Pro lle Thr Leu GIn Ala Leu Val GIn 45 370

375 380 Cys Gly GIn Pro GIn Cys ser Thr His lle Leu GIn Trp Leu Lys Arg

385 390 395 400 50 Val His Ala Asn Pro Leu Leu lle Asp Val Val Thr Tyr

Leu Val Ala 405 410 415 55 Leu lle PR3 Glu Pro Ser Ala GIn Gin Leu Arg
Gly,lle Phe Asn Met 420425 430 60 Ala Arg Asp GIn Arg ser Ar h

ot Ty AR LR AP PR RO R S R0 I AT ANy g S s
Asn PraiftanGlpephidSis@iding ipLweeings. 450 455 460 Asp lle Ala Asn Tyr

Leu Met Glu GIn lle GIn Asp Asp Cys Thr Gly 465 470 475 480 70 WO
2005/01H622 RBCRERR004/608b0491gkhiAppiElle Asmiiysifthr Tyr Leu lle

Leu Arg Val lle Gly Asn Met Gly 485 490 495 5 GIn Thr Met Glu GIn Leu

¥Er Ero S{h‘) LaﬁUeﬁﬁ%ﬁﬁ%@%&iﬂ%@dﬁﬁcé@@fﬁ@@éﬁ@eﬁﬁrﬁﬁﬁ@&ﬁb@ Re$®ted from
r Lys Pro Ser Leu Met lle Gin : lle o) ety ,
Arg s Met & BAER SO AG Ak B R T & e g o e o 122

Leu GIn Thr P¥ie Leu Asp Asp Ala Ser Pro Gly Asp Lys Arg Leu Ala 545
550 555 560 20 Ala Tyr Leu Met Leu Met Arg Ser Pro Ser GIn Ala Asp lle
Asn Lys 3b5&51er§nke 261lle WaldGayikteaPhe fapichb®iingsnGiilsehinted from

Val Lys Asn Rhe.nf e8rsn8flo 30 Yiahila Ses His e Aladspdiabewdsns o 122,

Ser Glu Glu Ley %\s dJle 52; (%O 5 GIn Als Leu Lys Lys !_el’é])}/al LYS. ondi

Glu Ala Leu L‘ijvgdbaf PR T 935 615 8% B@Egl & Fhr VAT Met K@IA_@SPOH ne

Phe Arg Lys P¢iSec Aptp#sh fromahs goymgpnsisting of SEQ ID Nos. 1 to 39 and
SEQ ID Neos. 58 to 102;

wherein the antigenic peptide is a marker for erosive and/or non-erosive RA,

5. The use of the MHC class Il antigenic peptide according to claim 1, wherein the

antigenic peptide is a marker for non-erosive RA.
6. The use of the MHC class I antigenic peptide comprising:

(a) at least the amino acid sequence of the peptide binding motif of SEQ ID
NO. 169; or

(b) at least the amino acid sequence of the peptide binding motif of SEQ 1D
NO. 109 with additional N-and C-terminal flanking sequences of the
corresponding sequence of SEQ 1D NO. 68,

wherein the antigenic peptide is a marker for erosive RA.
7. The use of the MHC class II antigenic peptide comprising:

(a) at least the amino acid sequence of the peptide binding motif of SEQ ID
NO. 111; or

(b) at least the amino acid sequence of the peptide binding motif of SEQ 1D
NO. 111 with additional N-and C-terminal flanking sequences of the
corresponding sequence of SEQ ID NO. 72,

wherein the antigenic peptide is a marker for erosive RA.

A e e



625 630 635 640 40 Lys Ser Val Ser Leu Pro Ser Leu Asp Pro Ala Ser
Ala Lys lle Glu 645 650 655 45 Gly Asn Leu lle Phe Asp Pro Asn Asn Tyr

WO RBIH/Pr&1Yys GIU Ser met 660 665 670 50 Leu Lys Thr Thr bew#imddaossos

10
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25

30

35
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43

50

55
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65

70

Phe Gly Phe Ala Ser Ala Asp Leu lle 675680 685 Glu lle Gly Leu Glu Gly
Lys Gly Phe Glu Pro Thr Leu Glu Ala Leu 55 690 695 700 Phe Gly Lys
Gin Gly Phe Phe Pro.Asp Ser VaFESHENS AATENTyr 705 710 715 720
60 Tro Yl Ash GhsGlanvial Breshep @ty Val Ser Lys Val Leu Val Asp 725

. 730 735 65 His Phe Gly Tyr Thr Lys Asp Asp Lys His Glu GIn Asp Met

Val AsH 0740 R Be@efd GREAL RE Leu ser val Glu Lys Leu lle Lys Asp
Leu Lyssser L8O 2005/014622 PCT/EP2004/008609 12 755 760 765
Glu Val Pro Glu Ala Arg Ala Tyr Leu Arg lle Leu Gly Glu Glu Leu 5 770
775 ﬁ@%ly PfE Ala Ser Leu His Asp Leu GIn Leu Leu Gly Lys Leu Leu
Leu 2820290749200 10nviainGhy. Ala Arg Thr Leu GIn Gly lle Pro Gin
Met lle Gly Glu Val 805 810 815 15 lle Arg Lys Gly Ser Lys Asn Asp Phe
Phe %s i‘xr lle Phe met 820 825 830 20 Glu Asn Ala Phe Glu Leu
Pro Tk21Gly AdaGly Leu GIn Leu Glin lle 835 840 845 Ser ser Ser Gly Val
lle Al& P GI§joRR EJRIANT Gly Val Lys Leu 25 850 855 860 Glu Val Ala
Asn Mapn Ala Glu Leu Val Ala Lys Pro ser Val Ser 865 870 875 880

30 Val Glu Phe Val Thr Asn Met Gly lle lle lle Pro Asp Phe Ala Ar
Gly Asp Arg Gly Met GlIn Lel Met His iga Asn Ala GIn Arg
i 5

<210> 2

<211> 17

<212> PRT

<213> Homo sapiens

<400> 2

Gly Asp Arg Gly Met GlIn Leu Met His Ala Asn Ala Gln Arg Thr Asp
1 _ 5 10 15

Ala

<210> 3

<211> 16

<212> PRT .
<213> Homo sapiens

<400> 3

Gly Asp Arg Gly %et GIn Leu Met His an Asn Ala GIn Arg {gr Asp
1

<210> 4

<21l> 16

<212> PRT

<213> Homo sapiens

<400> 4

Tle Asn Asn Gln Leu Thr teu Asp Ser Asn Thr Lys Tyr Phe His Lys
1 5 10 15

<210> 5

<211> 17

<212> PRT

<213> Homo sapiens

<400> 5

ITe Asn Asn GIn Leu Thr Leu Asp Ser Asn Thr Lys Tyr Phe His Lys
1 5 10 15



885 890 895 35 Ser Gly Val GIn Met Asn Thr Asn Phe Phe His Glu ser
Gly Leu Glu 900 905 910 40 Ala His Val Ala Leu Lys Ala Gly Lys Leu Lys

WO BHSH4R2 Pro ser 915 920 925 Pro Lys Arg Pro Val Lys LePCEEBHI0@HS609
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55

60

63

70

Gly Asn Thr Leu His Leu 45 930 935 948 Val ser Thr Thr Lys Thr Glu Val
lle Pro Pro Leu lle Glu Asn Arg 945 950 955 960 50 GIn Ser Trp Ser Val
Cys L\, GIn Val Phe Pro Gly Leu Asn Tyr Cys 965 970 975 55 Thr Ser
Gly Ala Tyr Ser Asn Ala Ser Ser Thr Asp Ser Ala Ser Tyr 980 985 990 60
Tyr Pro Leu.Thr Gly Asp Thr Arg Leu Glu Leu Glu Leu Arg Pro Thr 995
100010058 Gy Gil lle Glu GIn Tyr Ser Val Ser Ala Thr Tyr Glu Leu GIn 65
10104015 1020 Arg Glu Asp Arg Ala Leu Val Asp Thr Leu Lys Phe Val
Thr Gjéj]’é?zig gos%;g_gs e 2005/014622 PCT/EP2004/008609 13
Ala Glu Gly Ala Lys in“TRr Glu Ala Thr Met Thr Phe Lys Tyr 1040 1045
1050 <808sn Arg GIn ser met Thr Leu Ser Ser Glu Val Gin lle Pro Asp
1055 060,103,410 £ AR MabAsRkeu: Gl I15 IS LLAEaLA et ser
Asp GJu Ser 1070 107551080 Thr Glu Gly Lys Itr sér Tyr Arg Leu Thas
Leu Asp lle GIn Asn 15 1085 1090 1095 Lys Lys lle Thr Glu Val Ala Leu
Met Cﬂyﬁj@ e%er Cys Asp 1100 11051110 20 Thr Lys Glu Glu Arg
Lys lle Lys Gly Val lle Ser lle Pro Arg 1115 1120 1125 25 Leu GIn Ala
Glu Ala Arg Ser Glu lle Leu Ala His Trp Ser Pro

<210> 7

<211> 18

<212> PRT )
<213> Homo sapiens

<400> 7

Met Pro Lys Asn val val phe val Ile Qgp Lys Ser Gly Ser ﬁgt Ser
1 5

Gly Arg

<210> 8

<211> 17

<212> PRT

<213> Homo sapiens

<400> 8

Met Pro Lys Ash val val pPhe val Ile Qgp Lys Ser Gly Ser et Ser
1 5

Gly

<210> 9

<211> 14

<212> PRT

<213> Homo sapiens

<400> 9

Asn val val Phe val Ile Asp Lys Ser ggy Ser Met Ser Gly
1 5

<210> 10

<211> 15

<212> PRT

<213> Homo sapiens

<400> 10

Lys Ash val val Phe val Ile Asp Lys igr Gly Ser Met Ser Gly
i 5



1130 11351140 30 Ala Lys Leu Leu Leu Gin Met ASP Ser Ser Ala Thr
Ala Tyr Gly 1145 1150 1155 Ser Thr Val Ser Lys Arg Val Ala Trp His Tyr

WO 2M08RIGIuU Lys 35 1160 1165 1170 lle Glu Phe Glu Trp ARATTHH}260H/0PRe0Y

10

15

25

30

35

40

45

30
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65

70

Asn Val Asp Thr Lys Lys 1175 1180 1185 40 Met Thr Ser Asn Phe Pro
Val Asp Leu Ser Asp Tyr Pro Lys Ser 1190 1195 1200 45 Leu His Met
Tyr Ala Asn Arg Leu Leu Asp His Arg Val Pro Glu 1205 1210 1215 50
Thr AspMettThr Phe Arg His Val Gly ser Lys Leu lle Val Ala 1220 1225
12362}et S&P Ser Trp Leu Gin Lys Ala Ser Gly Ser Leu Pro Tyr Thr 55
123@%. féﬁg Gih,fbrdeu Gln Asp His Leu Asn Ser Leu Lys Glu Phe
Asn Leu 1250 1255 1260 60 GIn Asn Met Gly Leu Pro Asp Phe His lle
Pro &tl%sntleu Phe 1265 1270 1275 65 Leu Lys Ser Asp Gly Arg Val
Lys X¥h NaNLeH1ABRL VS1ABTeSREp 1230 128512967 ibewskysdly anglle
Pro leu Pro Phe Gly Gly Lys Ser ser Arg WOXD05/014622
PCT/EP2004/008609 14 1295 1300 1305 Asp Leu Lys Met Leu Glu Thr
Val Arg ghr Rro Ala Leu His Phe 5 1310 1315 1320 Lys Ser Val Gly Phe
His <€ Pro 3er Arg Glu Phe GIn Val Pro 1325 1330 1335 10 Thr Phe
Thr I@ﬁ@ LY ;Loegzy{e(ﬁgﬁ Leu GIn Val Pro Lou Leu 1340 1345 1350 15
Gly Val Lou Asp Leu Ser Thr Asn Val Tyr Ser Asn Leu Tyr Asn 1355
1360<#885 ZB2Trp Ser Ala Ser Tyr 5er Gly Gly Asn Thr Ser Thr Asp His

Phe ;§ZCV%$7§513893 §a1 Ile Asp Lys Ser g%y ser Met Ser Gly Qgg Lys
1

<210> 13

<211> 15

<212> PRT .
<213> Homo sapiens

<400> 13

Gly His Pro GIn Tyr Leu Leu Asp Ser Asn Ser Trp Ile Glu Glu
1 5 10 15

<210> 14

<21l> 16

<212> PRT .
<213> Homo sapiens

<400> 14

Gly His Pro GIn Tyr Leu Leu Asp Ser Asn Ser Trp Ile Glu Glu Met
1 5 10 15

<210> 15

<21l> 14

<212> PRT

<213> Homo sapiens

<400> 15

Gly His Pro Gin Tyr Leu Leu Asp Ser ?gn ser Trp Ile Glu
1 5 .

<210> 186

<211> 18

<212> PRT _
<213> Homo sapiens

<400> 16

Gly His Pro GIn Tyr Leu Leu Asp Ser égn Ser Trp Ile Glu Ggu Met
1 5

Pro ser



5er Leu Arg Ala Arg Tyr His Met Lys Ala Asp Ser Val Val Asp 25 1385
1390 1395 Leu Leu 5er Tyr Asn Val GIn Gly 5er Gly Glu Thr Thr Tyr Asp

WO 20030048205 1410 30 His Lys Asn Thr Phe Thr LeU 5er CysPAdEGHegapsocs
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Leu Arg His 1415 1420 1425 35 Lys Phe Leu Asp 5er Asn lle Lys Phe
Ser His Val Glu Lys Leu 1430 1435 1440 40 Giy Asn Asn Pro Val Ser
Lys Gly Leu Leu lle Phe Asp Ala 5er 1445 1450 1455 5er 5er Trp Gly Pro
GIn MepSeriala Ser Val His Leu Asp Ser 45 1460 1465 1470 Lys Lys Lys
Gln42isikeuPhe Val Lys Glu Val Lys lle Asp Gly 1475 1480 1485 50 Gin
Phe yagﬁr Ser Bhie Tyr Ala Lys Gly Thr Tyr Gly Leu 1490 1495 1500
55 Ser ys Gin Arg Asp Pro Asn Thr Gly Arg Leu Asn Gly Glu 5er 1505
1510485 88 Asn Leu Arg Phe Asn Ser 5er Tyr Leu GIn Gly Thr Asn GIn
lle 1@?@ preinRy T%@Ixm@r@w AsP Gly ThpLereSeTd.ou Thr Ser
Thr Her 65 1535 4051545 Asp Leu GIn 5er Gly lle lle Lys Asn Thr Ala
5er Leu Lys Tyr 1550 1555 1560 70 WO 2005/014622
PCT/EP£004/908609 15 Glu Asn Tyr Glu Leu Thr Leu Lys Ser Asp Thr
Asn &lylkys Tyr 1565 1570 1575 5 Lys Asn Phe Ala Thr Ser Asn Lys
Met RMetPRar Phe serlys 1580 1585 1590 10 GIn Asn Ala Leu Leu
Arg §e lu 1?yr% PB« ﬁsp Tyr Glu Ser 1595 1600 1605 Leu Arg Phe
Phe gédQ:eu L&u Ser Gly Ser Leu Asn Ser His Gly 15 1610 1615 1620

Leu Gly Hﬁ%ﬁw@rf\@w'%ﬂ@y@r Asp l%ﬁ e Asirger
1 )

<210> 19

<211> 19

<212> PRT _
<213> Homo sapiens

<400> 19

Gly val Asp Arg Tyr Ile Ser Lys Tyr Glu Leu Asp Lys Ala phe Ser
i 5 10 15
Asp Arg Asn

<210> 20

<211> 15

<212> PRT )
<213> Homo sapiens

<400> 20

Arg Tyr Ile Ser Lys Tyr Glu Leu Asp Lys Ala Phe Ser Asp Arg
1 5 10 15

<210> 21

<211> 14

<212> PRT )
<213> Homo sapiens

<400> 21

Tle Ser Lys Tyr Glu Leu Asp Lys Ala zge Ser Asp Arg Asn
1 5

<210> 22

<211> 15

<212> PRT )
<213> Homo sapiens

<400> 22

Tle Ser Lys Tyr Glu Leu Asp Lys Ala Phe Ser Asp Arg Asn Thr
1 5 10 15



1625 1630 1635 20 Gly Ala His Lys Ala Thr Leu Arg lle Gly GIn Asp Gly
lle Ser 1640 1645 1650 25 Thr Ser Ala Thr Thr Asn Lou Lys Cys Ser Leu

WO 2080V eu Glu 1655 1660 1665 30 Asn Glu Leu Asn AlaPGRIEERIPEN)S60S
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Leu Ser Gly Ala Ser Met Lys 1670 16751680 Leu Thr Thr Asn Gly Arg
Phe Arg Glu His Asn Ala Lys Phe Ser 35 1685 1690 1695 Leu Asp Gly
Lys Ala Ala Leu Thr Glu Leu Ser Leu Gly Ser Ala 1700 1705 1710 40 Tyr
GIn Ajagdet #lg Leu Gly Val Asp Ser Lys Asn lle Phe Asn 1715 1720 1725
45 PHELLys &l Ser GIn Glu Gly Leu Lys Leu Ser Asn Asp Met Met 1730
173@%117%@ ﬁﬂglys ohyr Ala Glu Met Lys Phe Asp His Thr Asn Ser Leu
Asn 1745 1750 1755 lle Ala Gly Leu Ser Leu Asp Phe Ser Ser Lys Leu
Asp A¥He 5% 1760 1765 1770 Tyr Ser Ser Asp Lys Phe Tyr Lys GIn Thr
Val A3 Leat GasLeyr 16705 18Rk 89 s6MGIpirosEyr &gr hey Val Thr
Thr Lleu Asn ser Asp L&u Lys Tyr 1790 1795 1800 65 Asn Ala Leu Asp
Leu Thr Asn Asn Gly Lys Leu Arg Leu Glu Pro 1805 1810 1815 70 Leu
Lys Ley ddis ¥al Ala Gly Asn Leu Lys Gly Ala Tyr Gin Asn WO
2005#3146221BCT/EP2004/008609 16 1820 1825 1830 Asn Glu lle Lys
His ||%ﬁ§ BTl Ser $erla Ala Leu Ser 5 1835 1840 1845 Ala Ser Tyr
Lys Ala ASP Thr Val Ala Lys Val Gin Gly Val Glu 1850 1855 1860 10

Phe séfPtis A4 Leu Asn Thr Asp lle Ala Gly Leu Ala Ser Ala

Gly ser Arg 6lu Ile Lys Ser Gin GIn Ser Glu val Thr Arg Ile Leu
1 5 10 15

<210> 25

<211> 12

<21i2> PRT .
<213> Homo sapiens

<400> 25

Arg Glu Ile Lys Ser GIn GIn Ser Glu 281 Thr Arg
1 5

<210> 26

<211> 14

<212> PRT i
<213> Homo sapiens

<400> 26

Gly ser Arg Glu Ile Lys Ser Gln Glin ggr Glu val Thr Arg
1 5

<210> 27

<211> 14

<212> PRT .
<213> Homo sapiens

<400> 27

Arg Glu Ile Lys Ser Gin GIn Ser Glu {31 Thr Arg Iie Leu
1 5

<210> 28

<211> 17

<212> PRT

<213> Homo sapiens

<400> 28

Gly Pro His Asp val His val Gln Ile Glu Thr Ser Pro Pro Ala Arg
1 3 10 15

Asn



1865 1870 1875 15 lle Asp Met Ser Thr Asn Tyr Asn Ser Asp Ser Leu His
Phe Ser 1880 1885 1890 20 Asn Val Phe Arg Ser Val Met Ala Pro Phe

wOThedetckhr lle Asp 1895 1900 1905 Ala His Thr Asn Gly Aspcply pavg ddd¥dsoo
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Ala Leu Trp Gly Glu His 25 1910 1915 1920 Thr Gly GIn Leu Tyr ser Lys
Phe Leu Leu Lys Ala Glu Pro Leu 1925 1930 1935 30 Ala Phe Thr Phe
Ser His Asp Tyr Lys Gly Ser Thr Ser His His 1940 1945 1950 35 Leu Val
Ser Arg s %r lle Ser Ala Ala Leu Glu His Lys Val 1955 1960 1965 40
Ser i—l gy Thr Pro Ala Glu GIn Thr Gly Thr Trp Lys Leu 1970 1975
1980 <Ryg>ThiP&in Phe Asn Asn Asn Glu Tyr Ser GIn Asp Leu Asp Ala 45
1985 199 1988Fy TR Fhr Lys Asp Lys lle Gly Val Glu Leu Thr Gly Arg
Thr 200(»-203% 2010 50 Leu Ala Asp Leu Thr Leu Leu Asp Ser Pro lle
LYS Vil Pro Ley 2015 2030 2025 J&Zel l%‘b ﬁ lu Pro lle Asn lle I{
Asp X EGGIT MECRr2 2030 2635 & p I \§§I'"G'Tm_)?§?>@53 Arg
GIn Glu Phe Thr lle Val AIa Phe Val 2045 2050 2055 Lys Tyr Asp Lys
Asn GIn Asg Val His Ser lle Asn Leu Pro Phe 65 2060 2065 2070 Phe
Glu TAPLET GINGIu Tyr Phe Glu Arg Asn Arg GIn Thr lle 2075 2080
2085 70 WO 2005/014622 PCT/EP2004/008609 17 lle Val Val Val Glu

Asn Vg% Asn Leu Lys His Ille Asn 2090 2095 2100 5 lle Asp GIn
9 |-Y§

Phe V. Tyr Arg Ala Ala Leu Gly Lys Leu
<212> PRT
<213> Homo sapiens

<400> 30

Gly Pro His Asp val His val Gln Ile Glu Thr Ser Pro Pro Ala Arg
1 5 10 15

<210> 31

<211> 18

<212> PRT

<213> Homo sapiens

<400> 31

Thr Pro His Gly Ile 1Te Leu Asp Ser val Asp Ala Ala Phe Ile Cys
1 5 10 15

Pro Gly

<210> 32

<211l> 17

<212> PRT

<213> Homo sapiens

<400> 32

Thr Pro His Gly Ile Ile Leu Asp Ser val Asp. Ala Ala Phe Ile Cys
1 5 i0 i5

Pro

«<210> 33

<211> 13

<212> PRT

<213> Homo sapiens

<400> 33

Thr Pro His Gly Ile Ile Leu Asp Ser V31 Asp Ala Ala
1 5 1

<210> 34



2105 2110 2115 10 Pro GIn GIn Ala Asn Asp Tyr Leu Asn Ser Phe Asn
Trp Glu Arg 2120 2125 2130 GIn Val 5er His Ala Lys Glu Lys Leu Thr Ala

WO 2080i0TH2ys Lys 15 2135 2140 2145 Tyr Arg lle Thr Glu ASHCAEFHEDI1§609
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lle Ala Leu Asp Asp Ala 2150 2155 216D 20 Lys lle Asn Phe Asn Glu Lys
Leu Ser Gln Leu GIn Thr Tyr Met 2165 2170 2175 25 lle GIn Phe Asp
GlIn 1: sp ser Tyr Asp Leu His Asp 2180 2185 2190 30 Leu Lys
lle A AI@ glrgpl{@@,sp Glu lle lle Glu Lys 2195 2200 2205 Leu Lys
ser Leu Asp Glu His Tyr His lle Arg Val Asn Leu Val 35 2210 2215 2220
Lys TAPfe Hi4 Asp Leu His Leu Phe lle Glu Asn lle Asp Phe 2225 2230
223540 AN dxs BeE Gty SeTSel d hrefla SersErm Vel GlspAsiavall Asp
224012245 2250 45 Thr Lys Tyr Gin lle Arg 11é%In lle GIn Glu Lys Leu
GIn GIn 2255 2260 2265 50 Leu Lys Arg His lle GIn Asn lle Asp lle GIn
His Leu@la Gfy 2270 2275 2280 Lys Leu Lys GIn His lle Glu Ala lle Asp
val Aélgal Lb% Leu 55 2285 2290 2295 Asp Gin Leu Gly Thr Thr lle Ser
Phe spAspr¥al 2300 2305 2310 60 Leu Glu His Val Lys His
Phe Val lle Asn Leu lle Gly Asp Phe 2315 2320 2325 65 Glu Val Ala Glu
Lys Ie#&n Afa Phe Arg Ala Lys Val His Glu 2330 2335 2340 70 Leu lle

Glu Argr TyF &b Yad Asa RINTGin ies Glsp Ved t era ek W el zomaomw@zm e
PCT/EP2004/008609 1B 2345 2350 2355 10

<210> 36

<211l> 18

<212> PRT )
<213> Homo sapiens

<400> 36

1le Asp Lys Glu Gly val Ile Glu Pro Asp Thr Asp Ala pro Gin Glu
1 5 10 15

Met Gly

<210> 37

<211> 15

<212> PRT .
<213> Homo sapiens

<400> 37

rys Glu Gly val Ile Glu Pro Asp Thr égp Ala Pro Gin Glu Met
1 5

<210> 38

<211> 16

<212> PRT .
<213> Homo sapiens

<400> 38

ﬂeAwlysGh:ﬂyvdlﬂethvaqrmrAqxﬂaPm)mnGw
1 5 10 15

<210> 39

<211> 15

<212> PRT .
<213> Homo sapiens

<400> 39

Asp Lys Glu Gly val Ile Glu Pro Asp Thr Asp Ala Pro GIn Glu
1 5 10 15

<210> 40



Asp Lys Leu Val Glu Leu Thr His Gin Tyr Lys Leu Lys Glu Thr 5 2360
2365 2370 lle Gin Lys Leu Ser Asn Val Leu Gin Gin Val Lys lle Lys Asp

WO 205 2630 2385 10 Tyr Phe Glu Lys Leu Val Gly Phe lle AspcAgpAlesNadsoo
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Lys Lys 2390 2395 2400 15 Leu Asn Glgl Leu ser Phe Lys Thr Phe lle

Glu Asp Val Asn Lys 2405 2410 2415 20 Phe LeU Asp Met Leu lle Lys

Lys Ledi-bys 86k Phe Asp Tyr His 2420 2425 2430 Gin Phe Val Asp Glu

Thr A >sp E&;ﬁollga%ma%u Val Thr Gin 25 2435 2440 2445 Arg Leu Asn
Gly Glu lle Gin Ala Leu Glu Leu Pro Gin Lys Ala 2450 2455 2460 30 Glu
Ala ngog%s Leu Phe Leu |§12g4u Thr Lys Ala Thr Val Ala 2465 2470

2475 gg al iwggé_@q_(gqﬂ érteu Gin Asp Thr Lys lle Thr Leu lle lle 2480
2485 23138 4QAsn{Ef-Leu Gin Glu Ala Leu Ser Ser Ala Ser Leu Ala His

met 23@0%350 2505 Lys Ala LyS Phe Arg Glu Thr Leu Glu Asp Thr Arg

Asp Arg met 45 2510 2515 2520 Tyr Gin Met Asp lle Gin Gin Glu Leu Gin
Arg THet éssefdredrasets 2580 2B85A B0 kg GilaGina/MeTyTiSe i THr 3¢y Pro
Val Thr Tyr lle Ser Asp '?rp 2540 2545 2550 55" Trp Thr Leu Ala Ala Lii
Asn Leu Thr Asp Phe Ala Glu Gin Tyr 2555 2560 2565 60 ser lle Gin Asp
Trp Aiaegysemgmggg/stma Ry Reg GRYEGIRLSRE 25?5%8@5@%%8?0 Thr
Thr Val Pro Glu lle Lys Thr lle Leu Gly ThrMet Pro 65 2585 2590 2595

Ala Phe Glu Val Ser Leu Gin Ala Leu Gin Lys Ala Thr Phe Gin 2600 2605
2610 Al@ Ala gg] Gin Ala ser Pro hgu GIn Ala Leu Asp zge Phe Gly Asn

Gly Pro Pro val Asn Tyr Lys Thr Gly Asn Leu g%r Leu Arg Gly Pro
50 55

Leu Lys Lys Ser Asn Ala Pro Leu val Asn val Thr teu Tyr Tyr Glu
65 70 75 80

Ala Leu Cys Gly Gly Cys Arg Ala Phe bgu Ile Arg Glu Leu g?e Pro
85

Thr Trp Leu Leu val Met Glu Ile Leu Asn val Thr teu val Pro Tyr
100 105 110

Gly Asn Ala GIn Glu GIn Asn val Ser Gly Arg Trp Glu Phe Lys Cys
115 120 125

Gln His Gly Glu 6lu Glu Cys Lys Phe Asn Lys val Glu Ala Cys Vval
130 135 140

Leu Asp Glu Leu Asp Met Glu Leu Ala Phe Leu Thr Ile val Cys Met
145 150 155 160

Glu Glu Phe Glu Asp Met Glu Arg Ser Leu Pro Leu Cys Leu Glo Leu
165 170 175

Tyr Ala Pro Gly Leu Ser Pro Asp Thr Ile Met Glu Cys Ala Met Gly
180 185 190

Asp Arg Gly Met GIn Leu Met His Ala Asn Ala Gln Arg Thr Asp Ala
195 200 205

Leu Gin Pro Pro His Glu Tyr val Pro Trp val Thr val Asn Gly Lys
210 o215 220

Pro Leu Glu Asp GIn Thr GIn Leu Leu Thr Leu val Cys GlIn Leu Tyr
225 230 235 240



WO 2005/014622 PCT/EP20041008609 19 Thr Pro Asp Phe lle Val Pro
Leu Thr Asp Leu Arg lle Pro Ser 2615 2620 2625 5 Val Gin lle Asn Phe

WO2985A8622u Lys Asn lle Lys lle Pro Ser 2630 2635 2640 10&rgPleidHescoy
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Thr Pro Glu Phe Thr lle Leu Asn Thr PhegHis lle 2645 2650 2655 Pro Ser
Phe Thr Ille Asp Phe Val Glu Met Lys Val Lys lle lle 15 2660 2665 2670
Arg Thr lle Asp Gin Met Gin Asn Ser Glu Leu Gin Trp Prq Val 2675 .2
268528 ﬁ@kgﬁ Ifé"‘?ygi%lf‘%rg\%spg 3u [}95%% é%; @p‘)ﬂ I?S!ee rg re§§-.59 Arg
2690 2695 2700 25 Ala Arg lle Thr Leu Pro Asp Phe Arg Leu Pro Glu lle
Ala II;ﬁ;?c?gﬂZ 10%52_}3250 Pro Glu Phe lle lle Pro Thr Leu Asn Leu Asn
Asp Phe Gin 2 52730 Pro Asp Leu His lle Pro Glu Phe Gin
Leu Pro His lle Ser His 35 2735 2740 2745 Thr lle Glu Val Pro Thr Phe
Gly L%k% u Ty Ser lle LeU Lys 2750 2755 2760 40 lle Gin ser Pro Leu
Phe Thriheu Asp3Ala Asn Ala Asp lle Gly .2765 2770 2775 45 Asn Giy
Thr TRESEr ARRRAsn Giyu Ala Gly lle Ala Ala ser lle 2780 2785 2790 50
Thr ARESR GIPEIERHNS Leu Glu Val Leu Asn Phe Asp Phe 2795 2800
2805 GopAla Asn Ala Gin Leu Ser Asn Pro Lys lle Asn Pro Leu Ala 55
2810 289828 "i%é ProLBRAEEY val Lys Phe Ser ser Lys Tyr Leu Arg Thr
Glu 2 283?%3%%}“5 Gly Ser Glu Met Leu Phe Phe Gly Asn Ala
lle Glu Gly Lys 2840 2845 2850 65

<400> 41

Met Asp Pro Pro Arg Pro Ala Leu Leu é&a Leu Leu Ala Leu Ego Ala
1 5

Leu Leu Leu Leu Leu Leu Ala Gly éga Arg Ala Glu Glu ggu Met Leu
20

Glu Asn val ser teu val Cys Pgo Lys Asp Ala Thr Qgg Phe Lys His
35 4

Leu Arg Lys Tyr Thr Tyr Asn Tyr Glu Ala Glu ggr ser Ser Giy val
50 55

Pro Gly Thr Ala Asp Ser Arg Ser Ala Thr Arg Ile Asn Cys Lys val
65 70 75 80

Glu Leu GTu val Pro GIn Leu Cys Ser Phe Ile Leu Lys Thr Ser Gln
85 20 95

cys Thr Leu Lys Glu val Tyr Gly Phe Asn Pro Glu Gly Lys Ala Leu
100 105 110

Leu Lys Lys Thr Lys Asn Ser Giu Glu Phe Ala Ala Ala Met Ser Arg
115 120 125

Tyr Glu Leu Lys Leu Ala Ile Pro Glu Gly Lys GIn val phe Leu Tyr
130 135 140

pro Glu Lys Asp Glu Pro Thr Tyr Ile Leu Asn Ile Lys Arg Gly Ile
145 150 _ 155 160

Ile Ser Ala Leu Leu val Pro Pro Glu Thr Glu Glu Ala Lys Glin val
165 170 175

reu Phe Leu Asp Thr val Tyr Gly Asn Cys Ser Thr His Phe Thr val
180 185 190

Lys Thr Arg Lys Gly asn val Ala Thr Glu Ile Ser Thr Glu Arg Asp



Ser Asn Thr Val Ala Ser Leu His Thr Glu Lys Asn Thr Leu Glu 2855 2860
2865 70 Leu ser Asn Gly Val lle Val Lys lle Asn Asn Gin Leu Thr Leu WO

WO 2908816124622 PCT/EP2004/008609 20 2870 2875 2880 A TEPXEH/ PR
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Lys Tyr Phe His Lys Leu Asn lle Pro Lys0Leu 5 2885 2890 2895 Asp Phe
Ser Ser GIn Ala Asp Leu Arg Asn Glu lle Lys Thr Leu 2900 2905 2910 10
Leu Lys Ala GRPHis Ile Ala Trp Thr 28Pser Gly Lys Gly ser%915 2920
2925 15 Trp Lys Trp Ala cys Pro Arg Phe Ser Asp Glu Gly Thr His Glu
29302935 290 20sSesIG rde Fber Pife TR |réesp&relgL FlguTtar Sy Pro
Phe Gly 3895 2950 2955 Leu SerAsn Lys lle Asn Serdys His Leu Arg

Val Asn GIn Asn 25 2960 2965 2970 Leu Val Tyr Glu Ser Gly Ser Leu

Asn [Eite S LpY 118§ Gb(ﬁllf%é% 2980 2985730 kaph 8F GliTVeandpe Ser
Ser & His val Gly His Se | Leu Thr 2990 29 000 35 Ala Lys Gly
Met Ala Leu Phe Gly Glu Gly Lys Ala Glu Phe Thr 3005 3010 3015 40

Gly ARy rﬁsm%m%%mg&&ksﬁ XElyT Ry s e F@@ga@‘%ﬂ%@%é@’% val
3030 Lys Asn Ser Leu Phe Phe Ser Ala GIn Pro Phe Glu lle Thr Ala 45
3035 3040 3045 Ser Thr Asn Asn Glu_Gly Asn Leu Lys Val Arg Phe Pro

Leu Al §3)BO°‘?365§}330‘6‘CF 3y ! "HﬁT@I}éHEg/sLifé' A5 Py L%IPA@‘EA%W r
Tyr Ala Leu Phe Leu 3065 3070 3075 55 Ser Pro ser Ala GIn GIn Ala Ser

Trp GIn Val ser Ala Arg Phe 3080.3085 3Q90 6 A%r'l GHnnT¥r Lys Tyr Asn

Gln ASR P8 ¥ AIEGR PRSI GIRg5 10 V2 Thrteu’Lys”Ley

Glu Asp Thr Pro Lys Ile Asn Ser Arg Phe Phe Gly Glu Gly Thr Lys
290 295 300

Lys Met Gly Leu Ala Phe Glu Ser Thr Lys Ser Thr Ser Pro Pro Lys
305 310 315 320

GIn Ala Glu Ala val Leu Lys Thr Leu Gln Glu Leu Lys Lys Leu Thr
325 330 335

ile Ser Glu GIn Asn Ile Gin Arg Ala Asn Leu Phe Asn Lys Leu val
340 345 350

Thr 6lu Leu Arg Gly Leu Ser Asp Glu Ala val Thr Ser Leu Leu Pro
355 360 365

Gln Leu ITe Gluy val ser Ser Pro Ile Thr Leu GIn Ala Leu val Gln
370 375 380

cys Gly GIn Pro GIn Cys Ser Thr His Ile Leu Gln Trp Leu Lys Arg
385 390 395 400

val His Ala Asn Pro Leu Leu Ile Asp val val Thr Tyr Leu val Ala
405 410 415

Leu Ite Pro Glu Pro Ser Ala GIn GIn Leu Arg Glu Ile Phe Asn Met-
420 425 430

Ala Arg Asp Gln Arg Ser Arg Ala Thr Leu Tyr Ala Leu Ser His Ala
435 440 445

val Asn Asn Tyr His Lys Thr Asn Pro Thr Gly Thr Gln Glu Leu Leu
450 455 460

Asp Ile Ala Asn Tyr Leu Met Glu Gin Ile GIn Asp Asp Cys Thr Gly
465 470 475 480



3095 3100 3105 Asn lle Met Glu Ala His Val Gly lle Asn Gly Glu Ala Asn
Leu 65 3110 3115 3120 Asp Phe Leu Asn lle Pro Leu Thr lle Pro Glu Met

WO A5{0e#6Pro 3125 3130 3LS 70 WO 2005/014622 PCT/EP200/48088093609
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21 Tyr Thr lle lle Thr Thr Pro Pro Leu LyslAsp Phe Ser Leu Trp 3140

3145 3150 5 Glu Lys Thr Gly Leu Lys Glu Phe Leu Lys Thr Thr Lys Gin

Ser 3155.3160 3165 19 Phe Asn L ey SeryallysAla Glo Ty LS L¥s: 1y
Asn Lys His Arg 3170 355 3180 His Ser lle EopAsn Pro Leu Ala Vad¢®u
cys Glu Phe lle Ser 15 3185 3190 3195 GIn Ser lle Lys Ser Phe Asp Arg

His Phg, GibkLug 287,/ AT 3200 32056321020 A8NBla Leu ARp PhE Lys
Val Thr Lys 5er Tys@sn Glu Thr Lys lle 320% 3220 3225 25 LyssRbe Asp
Lys Tyr Lys Ala Glu Lys Ser His Asp Glu Leu Pro 3230 3235 3240 30

Arg TarsPhg1Gindle Brorely (W Phb @lPray ale¥at s Vial 3242 8250a 11e
3255 Glu Val Teér Pro Phe Thr lle GléMet 5er Ala Phe Gly ByisVal 35

3260 3265 3270 Phe Pro Lys Ala Val Ser Met Pro Ser Phe Ser lle Leu Gly
Ser 23/523380e32Rbg 40/8skeY b AT Vel Rro Res Tyis Théd e dlecheWRT0Leu
5er Leu Gi03290 3295 3300 45E%®u Pro Val Leu His \Bl0Pro Arg Asn

Leu Lys Leu 5er Leu Pro 3305 3310 3315 50 His Phe Lys Glu Leu Cys

Thr lle egHistiie Rine lleePrashlass2013326-3880 dilet Lsly Agp lled hreu A1a
Tyr A8pPhe Ser Phe Lys se¥Ber Val lle 55 3335 3340 3345

Ala Tyr Leu Met Leu Met Arg Ser Pro Ser Gln Ala Asp Ile Asn Lys
565 570 5375

I1e val Gln Ile Leu Pro Trp Glu Gin Asn Glu Gln val Lys Asn Phe
580 585 590

val Ala Ser His Ile Ala Asn Ile Leu Asn Ser Glu Giu Leu Asp Ile
595 &00 605

Gln Asp Leu Lys Lys Leu val Lys Glu Ala Leu Lys Glu Ser Gln Leu
610 615 620

pro Thr val Met Asp Phe Arg Lys Phe Ser Arg Asn Tyr GIn Leu Tyr
625 630 635 640

Lys Ser val Ser Leu Pro Ser Leu Asp Pro Ala Ser Ala Lys Ile Giu
645 650 655

Gly Asn Leu Ile Phe Asp Pro Asn Asn Tyr Leu Pro Lys Glu Ser Met
660 665 670

teu Lys Thr Thr Leu Thr Ala phe Gly Phe Ala Ser Ala Asp Leu Ile
675 680 685

Glu Ile Gly Leu Glu Gly Lys Gly Phe Glu Pro Thr Leu Glu Ala Leu
690 695 700

rhe Gly Lys GIn Gly Phe Phe Pro Asp Ser val Asn Lys Ala Leu Tyr
705 710 715 720

Trp val Asn Gly Gin val Pro Asp Gly val ser Lys val Leu val Asp
725 730 735

His Phe Gly Tyr Thr Lys Asp Asp Lys His Glu Gln Asp Met val Asn
740 745 750

Gly Ile Met Leu Ser val Glu Lys Leu Ite Lys Asp Leu Lys Ser Lys



Thr Leu Asn Thr Asn Ala Glu Leu Phe Asn Gin Ser Asp lle Val 3350 3355
3360 60 Ala His Leu Leu Ser 5er Ser Ser Ser Val lle Asp Ala Leu Gin

WO 288¢85-8370 3375 65 Tyr Lys Leu Glu Gly Thr Thr Arg Leu TRERES004/00k§09
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Gly Leu 3380 33853390 70 Lys Leu Ald Thr Ala Leu Ser Leu 5er Asn

Lys Phe Val Glu Gly WO 2005/0146;% PCT/EP2004/OO86096 2 3395

3400 3405 SE&rHis Asn Ser Thr Val's G Leu Thr Thr Lys Asn"Met Glu Val
53410 3415 3420 Ser Val Ala Lys Thr Thr Lys Ala Glu lle Pro lle Leu Arg
Met Ba24234 808435 AbRASHD LYXGPEI01%E Ks gglfl\%nﬁhrﬂ)é Leu
Ser Lys Pro Thr 3440 3445 3450 "15 Val Ser ser Ser Met Glu Phe Lys Tyr
Asp Phe Asn Ser Ser Met 3455 3460 3465 20 Leu Tyr ser Thr Ala Lys

Gly SRAIRSITET, el 8 S gy el SfFLLEThPY Ley
Ser Tyr Phe Ser lle Glu Ser Ser Thr Lys Gly 25 3485 3490 3495 Asp Val

Lys Gly Ser Val Leu Ser Ar? Glu Tyr Ser Gly Thr lle_ 3500 35105 351030 1
Ala SEEGIVAR AT IR FEREARTSEr TS 68 THIMAMTSer! 8515 3500 V2
3525 35 Ser Val Lys Leu Gin Gly Thr Ser Lys lle Asp Asp lle Trp Asn

3530 3535 3540 4Q Leu Glu Val Lgs Glu Asn Phee Ala Cﬁly G,#u AII Thé Lel#,iet

Gin Arg354% 585 3655 IENrSer i e 35 Gl HhgsE Srhryfy%a%sn Mis

Leu Gin Leu 45 3560 3565 3570 Glu Gly Leu Phe Phe Thr Asn Gly Glu

His THusggi'lny]él%i;%hrGﬁ?zgusé’%% 3@855659 Ala Gly Leu gl:; Leu Gln Ile
835

Ser Ser Ser Gly val Ile Ala Pro Gly Ala Lys Ala Gly val Lys Leu
850 855 860

Glu val Ala Ash Met GIn Ala Glu Leu val Ala Lys Pro Ser val Ser
865 870 875 880

val Glu phe val Thr Asn Met Gly Ile Ile Ile Pro Asp Phe Ala Arg
885 890 895

ser Gly val GIn Met Asn Thr Asn Phe Phe His Glu Ser Gly Leu Glu
900 : 905 910

Ala His val Ala Leu Lys Ala Gly Lys Leu Lys Phe Ile Ile Pro Ser
915 920 925

Pro Lys Arg Pro val Lys Leu Leu Ser Gly Gly Asn Thr Leu His Leu
930 935 940

val ser Thr Thr Lys Thr Glu val Ile Pro Pro Leu ITe Glu Asn Arg
945 950 955 960

Gln Ser Trp Ser val Cys Lys GIn val Phe Pro Gly Leu Asn Tyr Cys
965 970 975

Thr Sar Gly Ala Tyr Ser Asn Ala Ser Ser Thr Asp ser Ala Ser Tyr
980 985 990

Tyr Pro Leu Thr Gly Asp Thr Arg Leu Glu Leu Glu Leu Arg Pro Thr
995 1000 1005

Gly Glu 1Ile Glu GIn Tyr Ser val Ser Ala Thr Tyr Glu Leu Gin
1010 ' 1015 1020

Arg Glu Asp Arg Ala Leu val Asp Thr teu Lys Phe val Thr Gin
1025 1030 1035



Leu Glu Leu Ser Pro Trp Gin Met Ser Ala Leu Val Gin Val His 3590 3595
3600 55 Ala Ser Gin Pro Ser Ser Phe His Asp Phe Pro Asp Leu Gly Gin

WO 28683610 3615 60 Glu Val Ala Leu Asn Ala Asn Thr Lys AsafairloySdi8soes
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Arg Trp 3620 3625 3630 Lys Asn Glu Vial Arg lle His Ser Gly 5er Phe Gin
Ser Gin VaI 65 3635 3640 3645 Glu Leu 5er Asn Asp Gin Glu Lys Ala His

Leu Ala %g 650 365 O (? 20%?/01&162 e Lvs Tyr
PCT e@ @ ‘"‘zé>§eF &N i AP ga s AEn ™Y
lle lle Leu Pro 3665 3670 3675 5 VaI Tyr Asp Lys ser Leu Trp Asp Phe
Leu Lys Leu Asp Val Thr 3680 3685 33;0 %Tg Arg Gl
His L%{PAi 5 ai%er%hrr K2 Pré 00370 r[\lfa? %@5®%EA§1 P%p
Asn Gly Tyr Ser Phe Ser lle Pro VaI 15 3710 3715 3720 Lys Val Lea Ala

e e S S e T

3750 25 Thr Asp Leu GIn Val Pro Ser Cys Lys Leu Asp Phe Arg Glu lle
3755 3BQ A/ 621904 3‘97 #ﬁrTy&L I»ySAlrsa;_/é'ig FHW S5, SR h%'%‘rﬁum
Asn Leu 310433775 3780 Pro Thru eu Pro Glu Val Lys PheoBso Glu Val
Asp Val Lea Thr 35 3785 3790 3795 Lys Tyr Ser GIn Pro Glu Asp Ser

Leu llg,Bro Rhe Rhe-Glu i, 3890 38053819 40cTr VAl Ri,ClieSerGsp
Lea Thr VaiL&er Gln Phe Thr Leu P105 3815 3820 3825 43110

Thr Lys GTu Glu Arg Lys Ile Lys Gly val Ile ser 1Ile Pro Arg
1115 1120 1125

Lteu GIn Ala Glu Ala Arg Ser Glu Ile Leu Ala His Trp Ser Pro
1130 1135 1140

Ala Lys Leu Leu Leu GIn Met Asp Ser Ser Ala Thr Ala Tyr Gly
1145 1150 1155

ser Thr val Ser Lys Arg val Ala Trp His Tyr Asp Glu Glu Lys
1160 1165 1170

Ile Glu pPhe Glu Trp Asn Thr Gly Thr Asn val Asp Thr Lys Lys
1175 1180 1185

Met Thr Ser Asn Phe Pro val Asp Leu Ser Asp Tyr Pro Lys Ser
1190 1195 1200

Leu His Met Tyr Ala Asn Arg Leu Leu Asp His Arg val pro Glu
1205 1210 1215

Thr Asp Met Thr Phe Arg HMis Vval Gly Ser Lys Leu Ile val Ala
1220 1225 1230

Met Ser Ser Trp Leu Gln Lys Ala Ser Gly Ser Leu Pro Tyr Thr
1235 1240 1245

GIn Thr Leu GIn Asp His Leu Asn Ser Leu Lys Glu Phe Asn Leu
1250 _ 1255 1260

GIn Asn Met Gly Leu Pro Asp Phe His Ile Pro Glu Asn Leu Phe
1265 o 1270 ‘ 1275

Leu Lys Ser Asp Gly Arg vVal Lys Tyr Thr Leu Asn Lys Asn Ser
1280 1285 1290

Leu Lys Ile Glu Ile Pro Leu Pro pPhe Gly Gly Lys Ser Ser Arg
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Lys ser Val Ser Asp Gly lle Ala Ala Lea Asp Leu Asn Ala Val 3830 3835

3840 50 Ala Asn Lys lle Ala Asp Phe Glu Lea Pro Thr lle lle Val Pro 3845

w0 38BA 3855 Glu GIn Thr lle Glu lle Pro Ser lle Lys Phe Ser VedtPigp Ak doleeo
3860 3865 3870 Gly lle Val lle Pro ser Phe Gin Ala Lea Thr Ala Arg Phe

Glu 3875 3880 3885 60 Val Asp Ser Pro Val Tyr Asn Ala Thr Trp Ser Ala

Ser Leu L¥298890 3895 3900 653&8R Lys Ala Asp Tyr Valédla Thr val

Leu Asp Ser Thr Cys Ser 3905 3910 3915 70 Ser Thr Val GIn Phe Leu

Glu TagpGlied e Asrvval ileeu Gly Thr W POOS 06220 Ala Leu His Phe

PCT/EP2884f008609 24 3920 39553930 His Lys lle Glu&<¢f Gly Thr

Leu Ala Ser Lys Thr Lys Gly Thr 5 3935 3940 3945 Leu Ala His Arg Asp

Phe SgsAlarGlyayrdGiu Bl Asp

Gly Leu GHEGIu Trp Glu Gly Lys
Lys Ser Pro Ala Phe Thr Asp Leu His Leu Arg Tyr GIn Lys Asp 3980 3985
Atier 8895-eu
Lys Trp

Asn 25 4010 4015 4020 Phe Tyr Tyr Ser Pro GIn Ser Ser Pro Asp Lys

Lys LEWYTHR le 423 903GU0EE

3990720

4000 4005

ser Asp GIFGlu Thr GIn 4040 40

A

ALl
%

LP%@ LyEGI e 8ep 'IT«h'rSséFlsAéaTA(Ia Skn Py AR ARG

Ve Gly Met Asp Met lu Asp Asp Asp Phé 5.

hasty ¥ hri@iu $&u
50 35 lle Lys Val

A@gﬁ‘v

rp Glu Glu

I
!

s

LR BSB0 3955 G6(PHE) Rfie @GRl Pro
Ris Leu Asn lle 396513870 3975 15

BEArgYGlasn

Glu Ala Ala Ser Gly Leu Leu Thr 4055 4060 4065 40 Ser Leu Lys Asp
Asn %m%&/’_gsfﬂ% Feif G’V\Pcﬂq_@%fgyﬁ,&gwsn Thr ser

ser

Leu

His

Lys

Gly

ser

LysS

Glin

Ser

Asn

Thr

Asp

Leu Arg Ala Arg Tyr ?is

1385

Leu
1400

Lys
1415

Phe
1430

Asn
1445

ser
1460

LYS
1475

Phe

1490

Cys
1505

Leu
1520

Leu
1550

Ser

Ash

Leu

Asn

Trp

Lys

Arg

Glin

Aryg

Arg

Gin

Tyr

Thr

Asp

Pro

Gly

Gln

val

Arg

Phe

Tyr

Ser

Asn

Phe

sar

val

Pro

His

ser

Asp

Asn

Glu

Gly

val

Thr

Asn

Ser

Gln

Leu

Sar

Pro

ser

Asp

Ile

390

Glin
1405

Leu
1420

ile
1435

LyS
1450

Met
1465

Phe
1480

Fhe
1495

Asn
1510

ser
1525

Gly
1540

Ile
1555

Met Lys
Gly Saer
ser Cys
Lys Phe
Gly Leu
ser Ala
val Lys
Tyr Ala
Thr.G1y
fyr Leu
Thr

Leu

Lys Asn

Ala Asp
Gly Glu
AsSp Gly
His

ser

Leu Ile

Sar val

Glu vai
Lys Gly
Arg Leu
Gin Gly
Ser

Leu

Thr Ala

Thr Asp His pPhe

1380

Ser
1395

Thr
1410

Ser
1425

val
1440

Phe
1455

His
1470

Lys
1485

Thr
1500

Asn
1515

Thr
1530

Thr
1545

Ser
1560

val

Thr

Leu

Glu

Asp

Leu

Ile

Tyr

Gly

Asn

Ser

Leu

val Asp
Tyr Asp
Arg His
Lys Leu
Ala ser
Asp Ser
Asp Gly
Gly Leu
Glu ser
Gin

Ile

Th Ser

Lys Tyr



4070 4075 4080 Tyr Val Asn Lys Tyr His Trp Glu His Thr Gly Leu Thr Leu
Arg 45 4085 4090 4095 Glu Val Ser Ser Lys Leu Arg Arg Asn Leu GIn

woAstsAsAla Glu 4100 4105 4110 50 Trp val Tyr GIn Giy Aladie @y adaidhssoo
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lle Asp Asp lle Asp Val 4115 4120 412555 Arg Phe GIn Lys Ala Ala Ser
Gly Thr Thr Gly Thr Tyr Gin Glu 4130 4135 4140 60 Trp Lys Asp Lys Ala
Gin Asn Leu Tyr Gin Glu Leu Leu Thr Gin 4145 4150 4155 Glu Gly GIn

Ala s@hpqggﬁ“ ST BUHEps TRYD 1N \FAISPREFAREP 6@‘&]%]}@11@@4&% Tyr
Gly Leu vVa %rg Val Thr GIn Lys Prie His Met Lys Val Lys His" 4175 4180
4185 70 WO 2005/014622 PCT/EP2004/008609 25 Leu lle Asp Ser Leu
e APHSL RS PRS oRT Fl OF 2EST IS0 SHE BS LS
Gly Lys Pro Gly lle Tyr Thr Arg Glu Glu Leu Cys Thr 4205 4%10 4215 10
Met Phe lle Arg Glu Val Gly Thr Val Leu ser GIn Val Ty‘r Ser 4220 4225
4230 VP ARGHN AT EIE et Wi RE | SUPRESEN B BIn Rep O18 S
4235 4240 4245 Leu Val lle Thr Leu Pro Phe Glu Leu Arg Lys His Lys Leu
lle 4250 4255 4260 20 Asg Val lle Ser Met T rA% Glu Leu Leu L[ys .Aspm
Leu SEFL 9428524570 257595 LA GIR €13 Val BheRls A IECIT Y
Ser Leu Lys Thr Thr 4280 4285 4290 30 Glu val Leu Arg Asn Leu GIn

Asp Leu Ley Gin Phe lle Phe Gin 4295 43004305, Leu lle Glu Asp Asn
oy B o SR R S LT, PR ser

Gly Ala His Lys Ala Thr teu Arg Ile Gly Gin Asp Gly Ile Ser
1640 1645 1650

Thr Ser Ala Thr Thr Asn Leu Lys Cys Ser Leu Leu val Leu Glu
1655 1660 1665

Asn Glu Leu Asn Ala Glu Leu Gly Leu Ser Gly Ala Ser Met Lys
1670 1675 1680

Leu Thr Thr Asn Gly Arg Phe Arg Glu His Asn Ala Lys Phe ser
1685 1690 1695

Leu Asp Gly Lys Ala Ala Leu Thr Glu Leu Ser Leu Gly Ser Ala
1700 1705 1710

Tyr GIn Ala Met Ile Leu Gly val Asp Ser Lys Asn_ Ile Phe Asn
1715 1720 1725

Phe Lys val Ser GIn Glu Gly Leu Lys Leu Ser Asn_ Asp Met Met
1730 1735 1740

Gly Ser Tyr Ala Glu Met Lys Phe Asp His Thr Asn Ser Leu Asn
1745 1750 1755

Tle Ala Gly Leu Ser Leu Asp Phe Ser Ser Lys Leu Asp Asn Ile
1760 1765 1770

Tyr Ser Ser Asp Lys Phe Tyr Lys GlIn Thr val Asn Leu Gln Leu
1775 1780 1785

Gln Pro Tyr Ser teu val Thr Thr Leu Asn Ser Asp tLeu Lys Tyr
1790 1795 ‘ 1800

Asn Ala Leu Asp Leu Thr Asn Asn Gly Lys Leu Arg Leu Glu Pro
1805 1810 1815

Lteu Lys Leu His val Ala Gly Asn Leu Lys Gly Ala Tyr Gin Asn



Tyr Leu lle Asn Tyr lle GIn Asp Glu lle Asn Thr lle Phe Asn 4325 4330
4335 40 Asp Tyr lle Pro Tyr Val Phe Lys Leu Leu Lys Giu Asn Leu Cys

WO 261340443215 4350 45 Leu Asn Leu His Lys Phe Asn Glu Ph@{&/ B odei8609
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Glu Leu Gin 4355 4360 4365 50 Glu Ala Ser GIn Glu Leu GIn Gin lle His
GIn Tyr lle Met Ala 4370 4375 438Q Leu Arg Glu Glu Tyr. g? Asp Pro

Ser lle V%d;%g’ly Trp Thr Val 55 438% %390 4395 Lys Tyr T%H lu Leu Glu
Glu Lys lle Val Ser Leu lle Lys Asn 4400 4405 4410 60 Leu Leu Val Ala
Leu A %%Phbﬂ—ﬁﬂ;éﬁ@i@"ﬁyf{@&/éﬁ%ﬂ 84924990 %%g o Atg e
Asn Phe Ser GIn Leu Ser Ser Gln Val Giu GIn Phe 4 4435 4440
70 Leu His Arg Asn lle GIn Glu Tyr Leu ser lle Leu Thr Asp Pro WO
200308 47T FOT/EF2008/0086041 26'3445'2458%4 X85 Al Gy Y& b Gy
Lys Glu Lys'lle Ala Glu Leu ser Ala Thr Ala 5 4460 4465 4470 GIn Glu lle
lle LyS ser GIn Ala lle Ala Thr Lys Lys lle lle 4475 4480 4485 10 Ser ASADI
Tyr W@%W%éﬁﬁyr{% g%goemmga P & 4Gy a498 42002
15 Asp GIn LCeu Ser Asp Tyr Tyr Glu Lys Phe lle Ala Glu Ser Lys 4505

4510 4515 20 Arg Leu lle Asp Leu Ser lle GIn Asn Tyr His Thr Ph
lo 4336 e 4530545 1 TR Rou PBLS o R EL B4 eF T e

Val Met 4535 4540 4545 Asn Pro Tyr Met LyS Leu Ala Pro Gly Glu

Leu 'I/'\f;;llsaljle LPehlﬂa 15305%55% 5?&gt30ATa Pro Phe Thr Met Thr Ile Asp
1895 1900 1905

Ala His Thr Asn Gly Asn Gly Lys Leu Ala teu Trp Gly Glu His
1910 1915 1920

Thr Gly Gln Leu Tyr Ser Lys Phe Leu Leu Lys Ala Glu Pro Leu
1925 1930 1935

Ala Phe Thr Phe Ser His Asp Tyr Lys Gly Ser Thr Ser His His
1940 1945 1950

Leu val sSer Arg Lys Ser Ile Ser Ala Ala teu Glu His Lys val
1955 1960 1965

Ser Ala Leu Leu Thr Pro Ala Glu GIn Thr Gly Thr Trp Lys Leu
1970 1975 1980

Lys Thr GIn Phe Asn Asn Asn Glu Tyr Ser GlIn

Asp Leu Asp Ala
1985 1990 13895

Tyr Asn Thr Lys Asp Lys Ile &ly val Glu teu Thr Gly Arg Thr
Y 2000 Y 2005 2010

Leu Ala Asp Leu Thr Leu Leu Asp Ser Pro ITe Lys Vval Pro Leu
2015 2020 2025

teu Leu Ser Glu Pro Ile Asn Ile Ile Asp Ala Leu Glu Met Arg
2030 2035 2040

Asp Ala val Glu Lys Pro GIn Glu Phe Thr Ile val Ala Phe val
2045 2050 2055

Lys Tyr Asp Lys Asn Gln Asp val His Ser Tle Asn Leu Pro Phe
2060 2065 2070

" Phe Glu Thr Leu GIn Glu Tyr Phe Glu Arg Asn Arg Glin Thr Ile
2075 2080 2085



<210> 42 <211>930 <212> PRT 35 <213> Homo sapiens <300> <308>
Swiss-Prot/Q14624 <309> 1998-07-15 40 <313> (1)..(930) <400> 42
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10 15 Leu Ser Leu Leu Ala lle His GIn Tfir Thr Thr Ala Glu Lys Asn Gly
20 25 30 50 lle Asp lle Tyr Ser Leu Thr Val Asp Ser Arg Val Ser ser Arg

Phe 40 45 la His. Thr Val Val Thy Ser Ar | Val, Asn

Asn fﬁ%\%@giﬁ%ﬁ%@&#&g 3 ﬁ:fp P%[égG%wyl\jLe%{]G 3@1? llg%rcfj! I?)?sAsn ,
Lys Ala Phe lle Thr 65 70 75 80 Asn Phe Ser Met Asn lle Asp Gly Met

Thr Tyr Pra Glydie e Lys, £5.85 9095 Bl LY Ala Glu Ala,GinAlaGln
Tyr Ser Alalgi.a Val Ale% Ii?s G|yém%mo 110 50 \Ye) 20051(%31462% g &
PCT/EP2004/008609 27 Lys Ser Ala Gly Leu Val Lys Ala Thr Gly Arg Asn
Met GluGinPheyd 1o 2428 » BIR Vekpelphakaerial Ala PrafsinfMarg
Lys lle TheBtte Glu Leu 130 135245 10 Val Tyr Glu Glu1B@Leu Lys

Arg Arg Leu Gly Val Tyr Glu Leu Leu 145 150 155 160 Leu Lys Val Arg

Pro GindSiat-eusyalikys His Loy GinMeyAspallerds 465 140 1#aHisle  ys
Phe Glu P2d3Gin Gly lle ser Phe L&t#Glu Thr Glu Ser Thr 286185 190 20
Phe Met Thr Asn GIn Leu Val Asp Ala Leu Thr Thr Trp GIn Asn Lys

Tyr Arg Ile Thr Glu Asn Asp Ile Gin Ile Ala Leu Asp Asp Ala
2150 2155 2160

Lys ITe Asn Phe Asn GJu Lys Leu Ser GIn Leu GIn Thr Tyr Met
2165 2170 2175

Ile GIn Phe Asp GIn Tyr Ile Lys Asp Ser Tyr Asp ieu His Asp
2180 2185 2190

Lteu Lys Ile Ala ITe Ala Asn Ile Ile Asp Gilu Ile Tie Glu Lys
2195 2200 2205

Leu Lys Ser Leu Asp Glu His Tyr His Ile Arg val Asn Leu val
2210 2215 2220

Lys Thr Ile His Asp Leu His Leu Phe Ile Glu Asn Ile Asp Phe
2225 2230 2235

Asn Lys Ser Gly Ser Ser Thr Ala Ser Trp Ile GIn Asn val Asp
2240 2245 2250

Thr Lys Tyr Gin Ile Arg Ile Gin Ile GIn Glu Lys Leu Gin Gln
2255 2260 2265

Leu Lys Arg His Ile GIn Asn Ile Asp Ile Gln His Leu Ala Gly
2270 2275 2280

Lys Leu Lys GIn His Ile Glu Ala Tle Asp val Arg Vval Leu Leu
2285 2290 2295

Asp GIn Leu Gly Thr Thr Ile Ser Phe Glu Arg ITe Asn Asp val
2300 2305 2310

Leu Glu His val Lys His Phe val ITe Asn Leu Ile Gly Asp Phe
2315 2320 2325

Glu val Ala Glu Lys I1e Asn Ala Phe Arg Ala Lys val His Glu
2330 2335 2340

teu ITe Glu Arg Tyr Glu val Asp GIn Gln Ile Gin val Leu Met .



195 200 205 25 Thr Lys Ala His lle Arg Phe Lys Pro Thr Leu Ser Gin Gin
GIn Lys 210 215 220 30 Ser Pro Glu GIn GIn Glu Thr Val Leu Asp Gly

WO N85 Hd628e lle Arg 225 230 235 240 Tyr Asp Val Asp Arg AR HEBWHEBH)8609
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Gly Ser lle GIn lle Glu Asn 35 245 250 285 Gly Tyr Phe Val His Tyr Phe

Ala Pro Glu Gly Leu Thr Thr Met Pro_260 265 270 40 Lyéébgkg Val Val
Phe Val II@&gp Lys Ser Giy Ser I\ﬁégger Gly Arg 275 28 45 Lys lle

GIn Gin Thr Arg Glu Ala Leu lle Lys lle Leu Asp Asp Leu 290 295 300 50
Ser p‘@Ag%?b@w%@hswe TUE. Vi PIE BeFYMi-giu %TW%G‘Q BT
315 320 GInTrp Arg Pro Ser LeLlJJzVa? Pro Ala Ser Ala Glu'Asn Val Asn

Lys 55 325 330 335 Ala Arg ser Phe Ala Ala Gly lle GIn Ala Leu Gly Gl

y Lly
Thr A%WIE%%G%%LSBOS%’)@?] AEMEL LU MUPAIGYE BifF LelF ASP
Leu Asp Ser Ser Asn GIn 355 36 5 65 Glu Glu Arg Leu Pro Glu Gly
Ser Val Ser Leu lle lle Leu Leu Thr_370 375 380 70 Asp Gly AS\P Pro Thr
val Gl GRLE rGln % hey ¥l I%@npﬂgn%pﬁbéﬁﬁ al Lys Lys
PCT/EP2004/008609 28 385 390 395 400 Asn Val Arg Glu Ala val Ser

Gly Ar% Tyr Ser l]eu Phe Cys L%eu Gly 5405 410;615{'535@ Gly Phe f\sp Val
Ser TYPAB TR BuEH 195 THE B 4 A Ac 4130 %45 htiou0 Yo 456 LS
Gly Leu Ala Arg Arg lle His Glu Asp ser Asp ser Ala Leu 435 440 445 15
Gin Leu Gl psn e by Gt Gle 3ANg fsn BIoSRubsH Y ARy vyr wis

2420 2425 2430

GIn Phe val Asp Glu Thr Asn Asp Lys Ile Arg Glu Vval Thr Gln
2435 2440 2445

Arg Leu Asn Gly Glu Ile Gln Ala Leu Glu Leu Pro GIn Lys Ala
24350 2455 2460

Glu Ala Leu Lys Leu Phe Leu Glu Glu Thr Lys Ala Thr val Ala
2465 2470 2475

val Tyr leu Glu Ser iLeu GIn Asp Thr Lys Ile Thr Leu ITe Ile
2480 2485 2490

Asn Trp Leu Gln Glu Ala Leu Ser Ser Ala Ser Leu Ala His Met
2495 2500 2505

Lys Ala Lys Phe Arg Glu Thr Leu Glu Asp Thr Arg Asp Arg Met
2510 2515 2520

Tyr Gin Met Asp Ile GIn Gin Glu Leu GIn Arg Tyr Leu Ser Leu
2525 2530 2535

val Gly' GIn val Tyr Ser tThr Leu val Thr Tyr Ile Ser Asp Trp
2540 2545 2550

Trp Thr Leu Ala Ala Lys Asn Leu Thr Asp Phe Ala Glu GlIn Tyr
2555 2560 2565

ser ITe Gin Asp Trp Ala Lys Arg Met Lys Ala Leu val Glu GIn
2570 2575 2580

Gly phe Thr val pPro Glu Ile Lys Thr Ile Leu Gly Thr Met Pro
2585 2590 2595

Ala phe Glu val Ser Leu Gin Ala Leu GIn Lys Ala Thr phe Gln
2600 2605 2610



450 455 460 20 Val Thr the Glu Tyr Pro Ser Asn Ala Val Glu Glu Val Thr
Gin Asn 465 470 475 480 Asn Phe Arg Leu Leu Phe Lys Gly Ser Glu Met

WORNAARRA Gly Lys 25 485 490 495 Leu Gin ASP Arg Gly PROTXEP2WEH008609
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Leu Thr Ala Thr Val Ser Gly Lys S00 5082510 30 Leu Pro Thr Gin Asn lle
Thr Phe Gin Thr Glu Ser Ser Val Ala Glu 515 520 525 35 Gin Glu Ala

Glu Phe. GIn,SerLrays {yriis Flig His 4R g el e33R a35320p 80 ser
Glu Arg Legi1Erp Aﬁa Tgrsll_e% %ur bestain Gin Leu LgeBu Cflu @éérhr 545 550
555 560 Val Ser Ala Ser Asp Ala ASP GIn Gin Ala Leu Arg Asn Gin Ala
cou GRRE TR HE L AL AR TY SRE NG M2k 18T Proel o ThEr
Ser Met V243680 585 590 50 ValZd@3sLys Pro Asp Asp Giagatu Gin Ser

GIn Val Ala Glu Lys Pro 595 600 605 55 Met Glu Gly Glu Ser Arg Asn

Arg AgrVal dlissser-@ly S5 BN Rfte 6363552006 RNerys A TYE Tle
Leu Gin Ghg#a Lys lle Pro Lys Pasilu Ala Ser 625 630 635540 Phe

Ser Pro Arg Arg Gly Trp Asn Arg Gin Ala Gly Ala Ala Gly Ser 65 645 650
655 AsgoViatrAsaHbBerirgReo sty Visé Lerh Bariaend o Ginau GhysLete 11e
660 665 626600 WO 2005/014622%6ST/EP2004/008609 267Pro Gly Pro
Pro Asp Val Pro Asp His Ala Ala Tyr His Pro Phe Arg 675 680 685 5 Arg
Leu Aladlerbeu Pre Ak SemAlePreiRro Ala TBF SELASELPEIN690r69bra00aT
10 Asp Pré@&la Val Ser Arg Val Méb&n Met Lys lle Glu GR&hr Thr 705
710 715 720

Pro Asp ITe Tyr Leu Arg Asp Leu Lys val Glu Asp Ile Pro Leu
2690 2695 2700

Ala Arg Ile Thr Leu Pro Asp Phe Arg Leu Pro Glu ZIle Ala Ile
2705 2710 2715

Pro Glu Phe ITe Ile Pro Thr Leu Asn Leu Asn Asp Phe GIn val
2720 2725 2730

Pro Asp tLeu His Ile Pro Glu Phe GIn Leu Pro His Ile Ser His
2735 _ ' 2740 2745

Thr 1Te &lu val Pro Thr Phe Gly Lys Leu Tyr Ser Ile Leu Lys
2750 2755 2760

ITe GIn Ser Pro Leu Phe Thr Leu Asp Ala Asn Ala Asp Ile Gly
2765 2770 2775

Asn Gly Thr Thr ser Ala Asn Glu Ala Gly Ile Ala Ala Ser Ile
2780 2785 2790

Thr Ala Lys Gly Glu Ser Lys Leu Glu val Leu Asn Phe Asp Phe
2795 2800 2805

GIn Ala Asn Ala Gin Leu Ser Asn Pro Lys Ile Asn Pro Leu Ala
2810 2815 2820

Leu Lys Glu Ser val Lys Phe Ser Ser Lys Tyr Leu Arg Thr Glu
2825 2830 2835

His Gly ser Glu Met Leu Phe Phe Gly Asn Ala Ile Giu Gly Lys
2840 2845 2850

ser Asn Thr val Ala Ser Leu His Thr Glu Lys Asn Thr teu Glu
2855 2860 2865

Leu Ser Asn Gly val Ile val Lys Ile Asn Asn GIn tLeu Thr Leu



Met Thr Thr GIn Thr Pro Ala Pro lle Gin Ala Pro ser Ala lle Leu 15 725
730 735 Pro Leu Pro Gly Gin Ser Val Glu Arg Leu cys Val Asp Pro Arg His

WO 293/9u52250 20 Arg GIn Gly Pro Val Asn Leu Leu Ser Asp PGIERR®#008609
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Gly Val Glu 755 760 765 25 Val Thr GI2dGIn Tyr Glu Arg Glu Lys Ala Gly
Phe ser Trp_lle Glu 770 775 780 _30 Val Thr Phe Lys Asn_Pra Leu Val Trp
Val His A48 Pro Glu His 785 7987795 800 Val Val Val moArg Asn Arg
Arg Ser Ser Ala Tyr Lys Trp Lys Glu 35 805 810 815 Thr Leu Phe Ser Val

Met F\ﬁ@@% eﬁfuthMétyshrMesg@[? HyS THE 820 825 %&ﬁ@@ly{éui—@u
Leu Leu L?e er Asp Pro Asp Lys val Thr lle Gly Leu Leu 840 845

45 Phe Trp Asp Gly Arg Gly Glu Gly Leu Arg Leu Leu Leu Arg Asp Thr
850 85% g?;ﬁ(@sé%émg‘iﬁihé\%érggr H@w&r‘@wmﬁm%@wsew Leu
Phe Tyr GIn'865 870 875 880 GluVal Leu Trp Gly Ser Pro Ala Ala Ser

Asp Asp Gly Arg Arg Thr 55 885 890 895 Leu Arg Val GIn Gly Asn ASP

His s'e@w%ggr% Bl Alg ArtrLele o0 R0B918e BERGETY: GHPGIlY Ser
Gly Pro Pro Gly Val Glu lle ser Cys 12rp Ser Val 915 920 65 Glu Leu
930 70 <210> 43 WQ 2005/014622 PCT/EP2004/008609 30 <211>

1744 P PRITRAR HoMY Saplidys "BX365>AsP Slu Sy Thr His Glu

2940

ser Gln Ile Ser pPhe Thr Ile Glu Gly Pro Leu Thr Ser Phe Gly
2945 2950 2955

Leu Ser Asn Lys Ile Asn Ser Lys His Leu Arg val Asn Gln Asn
2960 2965 2970

Leu val Tyr Glu Ser Gly Ser 1leu Asn Phe Ser Lys Leu Glu Ile
4 2875 2980 2085

Gin Ser Glin val Asp Ser GIn His val Gly His Ser val Leu Thr .
2990 2995 : 3000

Ala Lys Gly Met Ala Leu Phe Gly Glu Gly Lys Ala Glu Phe Thr
3005 3010 3015

Gly Arg His Asp Ala His Leu Asnh Gly Lys val Ile Gly Thr Leu
3020 3025 3030

Lys Asn Ser Leu Phe Phe Ser Ala Gln Pro Phe Glu Ile Thr Ala
3035 3040 3045 -

Ser Thr Asn Asn Glu Gly Asn  Leu Lys val Arg Phe Pro Leu Arg
3050 3055 3060

Leu Thr Gly Lys Ile Asp Phe Leu Asn Ash Tyr Ala Leu Phe Leu
3065 3070 3075

ser Pro Ser Ala GIn GIn Ala Ser Trp Gin val Ser Ala Arg Phe
3080 3085 3090

Asn GIn Tyr Lys Tyr Asin Gln - Asn Phe Ser Ala Gly Asn Asn Glu
3095 3100 3105

Asn Ile Met Glu Ala His val Gly Ile Asn Gly Glu Ala Asn Leu
3110 3115 3120

Asp Phe Leu Asn Ile Pro Leu Thr Ile Pro Glu Met Arg Leu Pro
3125 3130 3355



<308> Swiss-Prot/P01028 <309> 1986-07-21 <313> (1)..(1744) 10
<400> 43 Met Arg Leu LeU Trp Gly Leu lle Trp Ala ser Ser Phe Phe Thr

wobkess/dif30 15 15 Ser Leu Gin Lys Pro Arg Leu Leu Leu Phe&esd360.286600
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Val Val His 20 25 30 20 Leu Gly Val PrgsLeu Ser Val Gly Val GIn Leu GIn
Asp Val Pro Arg 35 40 45 Gly GIn Val Val Lys Gly ser Val Phe Leu Arg
Asn Pro Ser ArgFAsn 25 50 55 60 Asn Val Pro Cys Ser Pro Lys Val Asp

Phe TRFLEISef Ser&iuTARgTBE £6975 1P 36y PREAIZSu iU 'Sy TP
Leu GIn Véa?%ro Leu Lys Asp Ala %ggsger 859095 35 Cygs?%?]y Leu His

GIn Leu Leu Arg Gly Pro Glu Val G]n Leu Val Ala 100 105 110 40 Hi
Ser P%ul'rﬁggu Ps AYp 'Sl 1 %&?&%Wh?yﬁsﬁ% @ésliﬁ’sl h Ser
125 Giy lle Asn Leu Leu Phe Ser Ser Arg Arg Gly His Leu Phe Leu Gin '
45 130 135 140 Thr Asp Gln Pro lle, Tyr Asn Pro Gly GIn Arg Val Arg Tyr
Arg VTS 88,5 5560 0 bR LEIM AL GN Ly RIASRgg 1o S A7
Thr Asp Thr lle Thr Val 165 170 175 55 Met Val Glu Asn Ser His Gly Leu
Arg Val Arg Lys Lys Glu Val Tyr 180 185 190_60 Met Pro Ser Ser lle Ph
Gin ABL Sl 1 i Hn s I R 8oV o ok S T e

Lys lle Ser Ala Arg Phe Ser Asp Gly Leu Glu 65 210 215 220 Ser Asn Ser

Ser TiA £18.2he Gl LLE s T Vel (o IOASNA25320 23R 340 aen

Asn Ala Leu Asp phe val Thr Lys Ser Tyr Asn Glu Thr Lys Ile
3215 3220 3225

Lys Phe Asp Lys Tyr Lys Ala Glu Lys Ser His Asp Glu Leu Pro
3230 3235 3240

Arg Thr Phe GIn Ile Pro Gly Tyr Thr val Pro val val Asn val
3245 3250 3255

Glu val Ser Pro phe Thr Ile Glu Met Ser Ala pPhe Gly Tyr val
3260 3265 3270

Phe Pro Lys Ala val Ser Met Pro Ser Phe Ser Ile Leu Gly Ser
3275 3280 3285

Asp val Arg val Pro Ser Tyr Thr Leu I'le Leu Pro Ser Leu Glu
3290 3295 3300

Leu Pro Vval Leu His val Pro Arg Asn Leu Lys Leu Ser Leu Pro
3305 3310 3315

His Phe Lys Glu Leu Cys Thr Ile Ser #His Ile Phe 1Ile Pro Ala
3320 3325 3330

Met Gly Asn Ile Thr Tyr Asp Phe Ser Phe Lys Ser Ser val Ile
3335 3340 3345

Thr Leu Asn Thr Asn Ala Glu bteu Phe Asn Gin Ser Asp Ile val
3350 3355 3360

Ala His 1leu Leu ser Ser Ser Ser Ser val Ile Asp Ala teu Gln

3365 3370 3375
Tyr Lys Leu Glu Gly Thr Thr Arg Leu Thr Arg Lys Arg Gly Leu
3380 3385 3350

Lys teu Ala Thr Ala Leu Ser Leu Setr Asn Lys Phe val Glu Gly



31 Phe Glu Val Lys lle Thr Pro Gly Lys Pro Tyr lle Leu Thr Val Pro 245
250 255 5 Gly His Leu Asp Glu Met GIn Leu Asp lle GIn Ala Arg Tyr lle

WO 2§93/02832265 270 10 Gly Lys Pro Val Gin Gly Val Ala Tyr VECAEPRIH/@Be09

10

15

20

25

30

35

40

45

30

55

60

65

70

Leu Leu Asp 275 280 285 Glu Asp Gly2Rys Lys Thr Phe Phe Arg Gly Leu
Glu Ser GIn Thr Lys 15 290 295 300 Leu Val Asn Gly Gin Ser His lle Ser
Leu Ser B32°Ala Glu Phe GIn 303890 315 320 20 Asp A& Peu Glu Lys
Leu Asn Met Gly lle Thr Asp Leu GIn Gly Leu 325 330 335 25 Arg Leu
Tyr var /EaSA@Maw IIEhGIYSetBto 68 GHIGIH Mévsszg@%mﬂ%csﬂyom
Glu Glu Al Leu Thr Ser Trp 2Tayr Phe Val Ser Ser Pro ﬁ % Ser 355

360 365 Leu Asp Leu Ser Lys Thr Lys Arg His Leu Val Pro Gly Ala Pro
PheS85 gﬂgﬂ%wie{h EGWG'S%%‘ AR G Arbechi g%ertetry%’@r Met
Pro Ala Ser Gly 385 390 395 40 lle Pro Val Lys Val Sér Ala Thr Val
Ser Ser Pro Gly Ser Val Pro 405 410 415 45 Glu Val GIn Asp lle Gin Gin
Asn At §g@ Gy S8 Bin-Ga1i58: 228 475 43 30 esLEg Il Reig T
Pro GIn Thr ﬂe Ser Glu Leu GIn Leu Ser Val 435 440 445 ser Ala Gly ser
Pro His Pro Ala lle Ala Ar ng Tg Val Ala Ala 55 4% 45A5 460 Pro Promlc
Ser &3/ C%Iﬁ/glgré%glysﬁﬁé“ u grﬁk@lbyﬂrgﬁrd&ﬁ%p Bradhs 399 275

480 60 Arg Pro Pro Arg Val Gly Asp Thr Leu Asn Leu Asn Leu Arg Ala
Vol 285 00 4RO LIV AV TSI PR R Y WM eu
Leu S&Y At 3475 3480

Glu Ser Leu Thr Ser Tyr Phe Ser Ile Glu Ser Ser Thr Lys Gly
3485 3490 3485

Asp val Lys Gly Ser val Leu Ser Arg Glu Tyr Ser Gly Thr Ile
3500 3505 3510

Ala ser Glu Ala Asn Thr Tyr Leu Ash Ser Lys Ser Thr Arg Ser
3515 3520 3525

ser val Lys Leu GIn Gly Thr Ser Lys Ile Asp Asp TIle Trp Asnh
3530 3535 3540

Leu GTu Vval Lys Glu Asn Phe Ala Gly Glu Ala Thr Leu Gln Arg
3545 3550 3555

ITe Tyr Ser Leu Trp Glu His Ser Thr Lys Asn His Leu GIn Leu
3560 3565 3570

Glu Gly teu Phe Phe Thr Asn Gly Glu His Thr Ser Lys Ala Thr
3575 3580 3585

Leu Glu Leu Ser Pro Trp Gln Met Ser Ala Leu val Gin val His
3590 3595 3600

Ala Ser Gln Pro Ser Ser Phe His Asp Phe Pro Asp Leu Gly Gin
3605 3610 3615

Glu val Ala Leu Asn Ala Asn Thr Lys Asn Gln Lys Ile Arg Trp
3620 3625 3630

Lys Asn Glu val Arg Ile His Ser Gly Ser Phe Gln Ser Gln val
3635 3640 3645

Glu Leu Ser Asn Asp GIn Glu Lys Ala His Leu Asp Ile Ala Gly
3650 3655 3660



500 505 510 70 Gly GIn lle Val Phe Met Asn Arg Glu Pro Lys Arg Thr Leu
Thr Ser WO 2005/014622 PCT/EP2004/008609 32 515 520 525 Val Ser

WO vmbRhs22Zal Asp His His Leu Ala Pro Ser Phe Tyr Phe Val »&63@E364548609
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Ala Phe Tyr Tyr His Gly Asp His Pro VahAla Asn ser Leu Arg Val 545 550
555 560 10 Asp Val GIn Ala Gly Ala Cys Glu Gly Lys Leu Glu Leu Ser Val

Asp 565 570 57? 15 Gly Ala Lés GIn Eg Arg Asn Gl Glu.iSer V?I Lys
5 &3

Leu HRTLEEUIG 'BeD' 888 $50b° 3t iy PLEVPARS T i Sal 'AlE L&t PO
Gly Ala Leu Asp Thr Ala Leu 595 600 605 Tyr Ala Ala Gly ser Lys Ser His

Lys Pro.Leu Asn Met Gly Lys Val 25 610 615 620 quyGI Ala Met

Ser TF naldn el o LR Gy b cobeago ™30 Adp ™™
Ser Ala Leu GIn Val Phe Gin Ala Ala Gly Leu Ala Phe Ser Asp 645 650

655 Gly Asp.GIn Trp Thr Leu Ser Arg.Lys Ar rQys Pro L h
R AR R Sy R s
Lys Ala lle Asn 675 680 685 Glu Lys Leu Gly GIn Tyr Ala Ser Pro Thr Ala

Lys AREYS Y530 45 090 635 100 ARG VAL The Aradeeu REAEt, vay

met Arg Ser{ys Glu GIn Arg Ala Y9571 (;J‘lxs, 720 50 Alg7yg Val Gin
GIn Pro Asp Cys Arg Glu Pro Phe Leu ser Cys Cys 725 730 735 55 GIn

Phe AﬂgsGUéﬁeﬁ_laﬁuA'?‘ﬁgﬁls\bs Lys SReASIASPHYS GBYRINAR 4R 1R asn

750 60 Gly7Reu GIn Arg Ala Leu Gliglle Leu GIn Glu Glu Asi3keu lle Asp
755 760 765
Asp lLeu Asn Ser val Leu val Met Pro Thr Phe His val Pro Phe
3740 3745 3750

Thr Asp Leu GlIn val Pro Ser Cys Lys Leu Asp Phe Arg Glu Ile
3755 3760 3765

Gin Ile Tyr Lys Lys Leu Arg Thr Ser Ser Phe Ala Leu Asn leu
3770 3775 3780

Pro Thr Leu Pro Glu val Lys phe pro Glu val Asp val Leu Thr
3785 3790 3795

Lys Tyr Ser Gln Pro Glu Asp Ser Leu Ile Pro Phe Phe Glu Ile
3800 3805 3810

Thr val pPro Glu Ser GIn Leu Thr val Ser Gln Phe Thr Leu Pro
3815 3820 3825

Lys ser Vval ser Asp Gly ITe Ala Ala Leu Asp Leu Asn Ala val
3830 3835 3840

Ala Asn Lys Ile Ala Asp Phe Glu Leu Pro Thr Ile 1Ile val Pro
3845 3850 3855

Glu ¢In Thr Ile Glu Ile Pro Ser Ile Lys Phe Ser val Pro Ala
3860 3865 3870

Gly Tle val Ile Pro Ser Phe Gin Ala Leu Thr Ala Arg Phe Glu
3875 3880 3885

val Asp Ser Pro val Tyr Asn Ala Thr Trp Ser Ala Ser Leu Lys
3890 3895 3900

Asn Lys Ala Asp Tyr val Glu Thr val Leu Asp Ser Thr Cys Ser
3905 3910 3915

ser Thr val GIn Phe Leu Glu Tyr Glu Leu Asn val Leu Gly Thr



Glu Asp Asp lle Pro Val Arg ser Phe Phe Pro Glu Asn Trp Leu Trp 65 770
775 780 Arg Val Glu Thr Val Asp Arg Phe GIn lle Leu Thr Leu Trp Leu Pro

WO2885709@6795 800 70 WO 2005/014622 PCT/EP2004/00860P GB#M3808609
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Leu Thr Thr Trp Glu lle His Gly Leu Ser Lgu ser Lys Thr 805 810 815 5

Lys Gly Leu cys Val Ala Thr Pro Val GIn Leu Arg Val Phe Arg Glu 820

825 830 BO&he His Leu His Leu 2283 eu Pro met Ser VaBR#§ Arg Phe

Glu GIn 835 840 845 Leu Glu Leu Arg Pro Val Leu Tyr Asn Tyr Leu Asp

Lys AgfisLeysThi1:58%0 455 860 Wat Seeyal HissWaliSer Phe VavSlalyrhe
Leu Cys L2%B8Ala Gly Gly 865 870379880 20 Gly Gly Led¥a GIn GIn

Val Leu Val Pro Ala Gly ser Ala Arg Pro 885 890 895 25 Val Ala Phe Ser
Val VakRraTehr #ila AlegAMaAleh¥aseer Ldu Lybi 960 90k 940U 30hsmladal Lys
Ala Arg GI§3& Phe Glu Phe Pro A Gly Asp Ala Val ser 9386820 925 Lys
Val Leu GIn lle Glu Lys Glu Gly Ala lle His Arg Glu Glu Leu 35 930 935

940 Vehd'y1GIudlsu esn Fno Géu Asp HEIArg 1@y AsgaThr ieu Gladlesn Ile
945 950 958@60 40 Pro Gly Asn éé?ﬁ\sp Pro Asn Met lle¥/ ASP Gly

Asp Phe Asn ser 965 970 975 45 Tyr Val Arg Val Thr Ala Ser Asp Pro

Leu ABYsTHriLeBGIATRrAGH THBOAZES 930 BOGheMlaned Ber Rlo Gls Asp
Gly Val AIZ% Leu Leu Arg Leu PFd%rg 995 1000 1005 G1YEys Gly Glu
GIn Thr Met lle Tyr Leu Ala Pro Thr Leu Ala 55 1010 1015 1020 Ala ser

Arg TWEe%Dgfégpq]ysmm & GhTTig(f%eA%rﬁ{}éuSErb Pro %35 val Gly Thr

val Gly Mel Asp Met Asp Glu Asp Asp Asp Phe Ser Lys Trp Asn
4010 4015 4020

Phe Tyr Tyr Ser Pro Gln Ser Ser Pro Asp Lys Lys Leu Thr Ile
4025 4030 4035

Phe Lys Thr Glu Leu Arg val Arg Glu Ser Asp Glu Glu Thr GIn
4040 4045 4050

Ile Lys val Asn Trp Glu Glu Glu Ala Ala Ser Gly Leu Leu Thr
4055 4060 4065

Ser Leu Lys Asp Asn val Pro Lys Ala Thr Gly val Leu Tyr Asp
4070 4075 4080

Tyr val Asn Lys Tyr His Trp Glu His Thr Gly Leu Thr Leu Arg
4085 4090 4095

Glu val Ser Ser Lys Leu Arg Arg Asn Leu Gln Asn Asn Ala Glu
4100 4105 4110

Trp val Tyr GIn Gly Ala ITe Arg GIn Ile Asp Asp Ile Asp val
4115 4120 4125

Arg Phe GIn Lys Ala Ala Ser Gly Thr Thr Gly Thr Tyr GIn Glu
4130 4135 4140

Trp Lys Asp Lys Ala Gln Asn Leu Tyr Gin Giu Leu Leu Thr Glin
4145 41.50 4155

Glu Gly Glin Ala Ser phe GIn Gly Leu Lys Asp Asn Vval Phe Asp
4160 4165 4170

Gly Leu val Arg val Thr GIn Lys Phe His Met Lys Vval Lys His
4175 4180 4185



1025 1030 1035 60 Pro Glu Thr Lys Asp His Ala Val Asp Leu lle GIn Lys
Gly Tyr 1040 1045 1050 65 Met Arg lle GIn Gin Phe Arg Lys Ala Asp Gly

wo sersiyrésa Ala 1055 1060 1065 70 Trp Leu Ser Arg Asp seicSarpein k3609
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Leu Thr Ala Phe Val Leu WO 2005/0146z2 PCT/EP2004/008609 34 1070
1075 1080 Lys Val Leu Ser Leu Ala GIn Glu GIn Val Gly Gly Ser Pro Glu
51085 1090 1095 Lys Leu GIn Glu Thr Ser Asn Trp Leu Leu Ser GIn GlIn
Gin Au&ul@g)gﬁés Ye10 ot W %51% SERPIEGATAIPrBIRys B (g O1
Leu Asp Arg Ser Met 11151120 11 % 15 GIn Gly Gly Leu Val Gly Asn
Asp Glu Thr Val Ala Leu Thr Ala 1&%0 1135 1140 20 lihe al Thr lle Ala

Lea HIBHED By T 8a AR UEF AHY QY sk 115571480 F14s5 i By A5 ™
Glu Pro Lea Lys GIn Arg Val Glu Ala Ser lle Ser, 25 1160 1165 1170 Lys

Ala Asn Ser Phe L ea Gly Glu aSer AlgGly Leu Leu 117
1185 155 GhEaIS TR N XA 812 05 T AT S S TRt Mot
1195 1200 35 Lys Ala Pro Val Asp Leu Leu Gly Val Ala His Asn Asn Leu

met 12051210 1215 40 Ala Met Ala Gin Glp Thr, Gly Asp-Asn r
Trp G 3}’ §e§%§gl %25(? i@z@yfz‘%% %ﬁ@%eye&f %rsggngl?as\%%l%ser rgSp
Thr Pro Ala Pro Arg 45 1235 1240 1245.Asn Pro Ser Asp Pro Met Pro

GIn Alg,Bro4'a b e 'L%@'Hrﬁ‘:?é% ;@% 1280 229 WsTﬁlZ[ Gs*;'af_w f48 e

Lea Leu Hikgu LeU Leu His G

asp val Tle Ser Met Tyr Arg Glu Leu Leu Lys Asp Leu Ser Lys
4265 4270 4275

Glu Ala Gln Glu val phe Lys Ala Ile Gin Ser Leu Lys Thr Thr
4280 4285 4290

Glu val Leu Arg Asn Leu GIn Asp Leu Leu Gin Phe TIle Phe Glin
4295 4300 4305

teu Ile Glu Asp Asn Ile Lys GlIn Leu Lys Glu Met Lys Phe Thr
4310 4315 4320

Tyr Leu Ile Asn Tyr Ile Gin Asp Glu Ile Asn Thr Ile Phe Asn
4325 4330 4335

Asp Tyr Ile Pro Tyr val Phe Lys Leu Leu Lys Giu Asn Leu Cys
4340 4345 4350

Leu Asn Leu His Lys Phe Asn Glu Phe Ile Gln Asn Glu Leu Gin
4355 4360 4365

Glu Ala Ser GIn Glu Leu GIn GIn ITe His Gin Tyr Ile Met Ala
4370 4375 4380

Leu Arg Glu Glu Tyr Phe Asp Pro Ser Ile val Gly Trp Thr val
4385 4390 4395

Lys Tyr Tyr Glu teu Glu Glu Lys Ile val Ser Leu Ile Lys Asn
4400 4405 4410

leu Leu val Ala Leu Lys Asp Phe His Ser Glu Tyr Ile val Ser
4415 4420 4425

Ala Ser Asn Phe Thr Ser Gln Leu Ser Ser gln val Glu Gln Phe
4430 . 4435 4440

Leu His Arg Asn ITe GIn Glu Tyr Leu Ser Ile Leu Thr Asp Pro



1265 1270 1275 55 Ala Glu Met Ala Asp GIn Ala Ser Ala Trp Leu Thr Arg
GIn Gly 1280 1285 1290 60 Ser Phe GIn Gly Gly Phe Arg Ser Thr GIn

WO 20610 TH2Y/al lle Ala 1295 1300 1305 Leu Asp Ala Leu Ser AETTYPZDAY/MS609
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Ala Ser His Thr Thr Glu 651310 1315 12820 Glu Arg Gly Leu Asn Val Thr
Leu Ser Ser Thr Gly Arg Asn Gly 1325 1330 1335 70 WO 2005/014622
PCT/EPZH64/008609 35 Phe Ly4%S8r His Ala Leu GIn Lel# 2%n Asn Arg
GIn lle Arg Gly 1340 1345 1350 5 Leu Glu Glu Glu Leu GIn Phe Ser Leu
Gly 8ep LykyllelAsnalal L1355118695.365e10Nay§ allEly %g\% gAéfhaséwa&a
Gly Thr L&tFPys val Leu Arg Thr 1% 1375 1380 Tyr AsA¥V8l LeU Asp
Met Lys Asn Thr Thr Cys Gin Asp Leu GIn 15 1385 1390 1395 lle Glu val
Thr alrLy8 GlyTis Ved GHs TSATRT MeftSluAR AP0y 9410528 1A ©
Glu Asp ﬁ?élu Asp Tyr Glu Tyr AYYGlu Leu Pro Ala Lys4 15 1420

1425 25 ASP ASP Pro ASP Ala Pro Leu GIn Pro Val Thr Pro Leu Gin Leu
1430584355441y BOPHETILN g AMGIAIN NG ArhMrG Hig 618 Rie ser
Pro Lys VEP45 1450 1455 Val G Glu Gin Glu Ser Arg a?His Tyr Thr
Val Cys lle Trp 35 1460 1465 1470 Arg Asn Gly Lys Val Gly Leu Ser Gly

Met Aﬁi’ll%&s pap Gar &Wsﬂﬂs@yﬁs@ Y d-rhrfe Thu Sk G PriéHisrs
Ala Leu Arg Ala Asp Leu Glu Lys f 0 1495 1500 45 Leu Thr Ser Leu

Ser Asp Arg Tyr Val Ser His Phe Glu ThtIGIu )
Arg Leu ~Ile Asp Leu Ser Ile Gln Asn Tyr His Thr phe teu Ile
4520 4525 4530

Tyr 1te Thr Glu Leu Leu Lys Lys teu Gln Ser Thr Thr val Met
4535 4540 4545

Asn Pro Tyr Met Lys Leu Ala Pro Gly Glu Leu Thr Ile Ile Leu
4550 4555 4560

<210> 42

<211> 930

<212> PRT _
<213> Homo sapiens

<300- )

<308> sSwiss-Prot/Ql4624
<309> 1998-07-15

<313> (1)..(930)

<400> 42

Met Lys Pro Pro Arg Pro val Arg Thr g%s Ser Lys val Leu X%Q Leu
1 5

Leu Ser Leu Leu Ala ITe His GIn Thr Thr Thr Ala Glu Lys Asn Gly
20 25 30

Ile Asp Ile Tyr Ser Leu Thr XgT Asp Ser Arg val 2gr Ser Arg Phe
35

Ala His Thr val val Thr Ser Arg val val Asn Arg Ala Asn Thr val
50 55 60

¢ln 6lu Ala Thr Phe Gin Met Glu Leu Pro Lys Lys Ala Phe Ile Thr
65 70 75 80

Asn Phe Ser Met ggn Ile Asp Gly Met ggr Tyr Pro Gly Ile gge Lys

Glu Lys Ala Glu Ala GIn Ala GIn Tyr Ser Ala Ala val Ala Lys Gly
100 105 110



1505 1510 1515 50 Gly Pro His Val Leu Leu Tyr Phe Asp ser Val Pro Thr
Ser Arg 1520 1525 1530 Glu Cys Val Gly Phe Glu Ala Val GIn Glu Val

wo BreNeds@ly Leu 55 1535 1540 1545 Val Gin Pro Ala Ser Alacdihg ks sfatksos
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Asp Tyr Tyr Asn Pro Giu 1550 1555 1564 60 Arg Arg Cys Ser Val Phe

Tyr Gly Ala Pro Ser Lys Ser Arg Leu 1565 1570 1575 65 Leu Ala Thr Leu
Cys Ser Ala Glu Val Cys GIn Cys Ala Glu Gly 1580 1585 1590 79 L\é

Cys PYS AfJ %Aﬁawgemwemlggggg%ry b0 &TH ASp gy CTu Sin Phe

2005/014622 /EP2004/008609 1595 1600 1605 Glu Asp Gly Tyr

Arg Met Lys Phe Ala Cys Tyr Tyr Pro Arg Val 51610 1615 1&20 %6 E{lr
Gly PH& q@b VEFLyeVaited g &u Pﬂ%p”‘é@rﬂ@ R é 36 o35t Leu
10 Ala Phe Arg Leu Phe Glu Thr Lys lle Thr GIn Val Leu His Phe 1640

1645 1650 15 Asp Val LX/S Ala Ala Ala AsnGP tAr AIS F u Leu
Leu i@ 51669 E6% i(ﬂ/%flgﬁré §§r'&% }35’6 B L%Arg L& (l; brs 160
Gly Lys Glu Tyr 1670 1675 1680 Leu lle Met Gly Leu Asp Gly Ala Thr Tyr
AspLeu is 2 1685 1690 695P InT Lea L I

Asn Ser 1(';L éHAéqu;Mgt(gro C19‘1‘?0 1‘753 sgr E;I%Ll,&ré'%g& sﬂe
Arg Ser Thr Arg GIn Arg Ala Ala Cys Ala 1715 1720 1725 35 GiIn Leu

Ash ARG ﬁ%%%%ﬁwmnigg v Gl &V@WS% g@eor Thr

4 180

phe Met Thr Asn GIn Leu val Asp Ala Leu Thr Thr Trp GIn Asn Lys
195 200 205

Thr Lys Ala His Ile Arg Phe Lys Pro Thr Leu Ser Gin GIn Gln Lys
210 215 220

ser Pro Glu GIn GIn Glu Thr val Leu Asp Gly Asn Lteu Ile Ile Arg
225 230 235 240

Tyr Asp val Asp Arg Ala Ile Ser Gly Gly Ser Ile Gin Ile Glu Asn
245 250 255

Gly Tyr phe val His Tyr Phe Ala Pro Glu Gly Leu Thr Thr Met Pro
260 265 270

Lys Asn val val phe val Ile Asp Lys Ser Gly Ser Met Ser Gly Arg
275 280 285

Lys Ile Gin GIn Thr Arg Glu Ala Leu Ile Lys Ile Leu Asp Asp Leu
290 295 300

Ser Pro Arg Asp Gin phe Asn Leu Ile val Phe Ser Thr Glu Ala Thr
305 310 315 320

Gln Trp Arg Pro Ser Leu val Pro Ala Ser Ala Glu Asn Vval Asn Lys
325 330 335

Ala Arg Ser Phe Ala Ala Gly Ile GIn Ala Leu Gly Gly Thr Asn ITe
340 345 350

Ash Asp Ala Met Leu Met Ala val GIn Leu lLeu Asp Ser Ser Asn GIn
353 360 365

Glu Glu Arg Leu Pro Glu Gly Ser val Ser Leu Ile Ile Leu Leu Thr
370 375 380

Asp Gly Asp Pro Thr val Gly Glu Thr Asn Pro Arg Ser Ile Gln Asn



45 <211> 1663 <212> PRT <213> Homo sapiens <300> 50 <308>
Swiss-Prot/P01024 <309> 1986-07-21 <313> (1)..(1663) <400> 44 55

WONBs@lyePY0 Thr Ser Gly Pro Ser Leu Leu Leu Leu Leu Leu Taritie2dopob@609
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15 60 Leu Pro Leu Ala Leu Gly Ser Pro et Tyr Ser lle lle Thr Pro Asn 20
25 30 lle Leu Arg Leu Glu Ser Glu Glu Thr Met Val Leu Glu Ala His Asp

65 3380 45 Ala Gin Gly Asg¥al Pro Val Thr Val TR®Val His Asp Phe Pro 400
Gly 505560 70 WO 2005/014622 PCT/EP2004/008609 37 Lys Lys Leu
Val LeyrSer Balrelehys Thrdal e &ty RiggAte T Ive 65 60 PheB0y5S Asn Gly
His Met Gly Asn Val Th#Phe Thr lle Pro Ala Add®rg Glu Phe 85 90 955

10 Lys ser Glu Lys Gly Arg Asn Lys Phe Val Thr Val GIn Ala Thr Phe 100

105 14K Gy ThHdSheyalalab&iutlyys Alal Wakl eeuVal SelyseueBGlnsern@ly Asp
15 115 120 125 Tyr#8u Phe Ile Gin Thr A8p1ys Thr lle Tyr Thr PRPGly

Ser Thr 130 135 140 20 Val Leu Tyr Arg lle Phe Thr Val Asn His Lys Leu
Leu PxervVal Gly1$46:0u501355r68r @ SiAeg Hityr Wak Mep Ve A satls Sluslanteu
Pro Glu Gly lle®Br Val Lys 165 170 #§ 30 GIn Asp Ser Let*Ser ser Gin
Asn GIn Leu Gly Val Leu Pro Leu ser 180 185 190 Trp Asp lle Pro Glu

Leu Vall a\%gﬂeﬁ GIyE@Ir?lTeprInygl?gﬁﬁ@;%@“@&l@&i@oz%gsu_eu Leu Thr Ala

val Thr phe Glu Tyr Pro Sser Asn Ala val Glu Glu val Thr Gln Asn-
465 470 475 480

Asn Phe Arg Leu Leu Phe Lys Gly Ser Glu Met val val Ala Gly Lys
485 490 495

Leu Gin Asp Arg Gly Pro Asp val Leu Thr ala Thr val ser Gly Lys
500 505 510

Leu Pro Thr GIn Asn Ile Thr Phe G1n Thr Glu Ser Ser val Ala Glu
515 520 525

GIn Glu Ala Glu Phe Gln Ser Pro Lys Tyr Ile phe His Asn Phe Met
530 535 540

Glu Arg Leu Trp Ala Tyr Leu Thr Ile GIn GIn Leu Leu Glu GIn Thr
545 550 555 560

val ser Ala Ser Asp Ala Asp GIn GlIn Ala Leu Arg Asn Gin Ala Leu
565 570 575

Asn Leu Ser Leu Ala Tyr ser Phe val Thr Pro Leu Thr Ser Met val
580 583 590

val Thr Lys Pro Asp Asp GIn Glu GIn Ser Gin val Ala Glu Lys Pro
595 600 605

Met Glu Gly Glu Ser Arg Asn Arg Asn val His Ser Gly Ser Thr pPhe
610 615 620

Phe Lys Tyt Tyr Leu Gln Gly Ala Lys Ile Pro Lys Pro Giu Ala Ser
625 s 630 635 640

Phe Ser Pro Arg Arg Gly Trp Asn Arg Gln Ala Gly Ala Ala Gly ser
645 650 655

Arg Met Asn Phe Arg Pro Gly val Leu Ser Ser Arg GlIn Leu Gly Leu
660 665 670



Tyr Tyr Glu Asn Ser Pro GIn GIn Val Phe Ser Thr Giu Phe Glu Val 210
215 220 40 Lys Glu Tyr Val Leu Pro Ser Phe Glu Val lle Val Glu Pro Thr

WO @it3/1228230 235 240 45 Lys Phe Tyr Tyr lle Tyr Asn Glu Lys1@yAeucossoo

10

15

25

30

35

40

45

50

553

60

65

70

Glu Val Thr lle Thr 245 250 255 50 AlagaArg Phe Leu Tyr Gly Lys Lys Val
Glu Gly Thr Ala Phe Val lle 260 265 270 Phe Gly lle Gin Asp Gly Giu GIn

Arg lle Ser-Leu Pro Glu Ser Leu 55 275 280 285 L lle ProJle Glu
e 1 G R b 23 A58, P850 S5 AT 90 LSVl d e Ao
Leu Asp Gly Val GIn Asn Leu Arg Ala Glu Asp Leu Val 305 310 315 320 '
65 Gly Lys ser,Leu. Tyr Vaj ber Ala Thr i r 2

330 g%ég%\ﬂlei%/'é% Eﬁ&)laé% ugﬁéa?el"f é@f”g,l% quAq(b%G@lla‘IS%ﬁrﬁS%rn Fro
Pro WO 2005/014622 PCT/EP2004/008609 38 340 345 350 Tyr GIn lle

His Phe, Tad-ys 1 %RQM%I%%HGM KR bt “ﬂg& § PR P0%3RoRFOThr
Phe Agp Leu Met Val Phe Val.g hr Asn Pro Asp Gly7ger Pro Ala 370 375 720
380 10 Tyr Arg Val Pro Val Ala Val GIn Gly Glu Asp Thr Val GIn Ser Leu
385 330 387400 10 I PR E I QIS Ry M@l Al Pl BYoo8EHeAS TN eu
His Pro Ser 405 410 412520 GIn Lys Pro Leu &4r lle Thr Val Arg Thri3gs
Lys GIn Glu Leu Ser 420 425 430 Glu Ala Glu GIn Ala Thr Arg Thr Met

Gin Alad @ PrerbYEBRIGhRr s2% ARG 440 44y Viad S i A SPa P eX AP ASA DY i s
Leu His Leu Ser Valdteu Arg Thr Glu 4507455 460 30 750

Arg GIn Gly Pro val Asn Leu Leu Ser Asp Pro Glu Gln Gly val Glu
755 760 765

val Thr Gly GIn Tyr Glu Arg Glu Lys Ala Gly Phe Ser Trp Ile Glu
770 775 780

val Thr Phe Lys Asn Pro Leu val Trp val His Ala Ser Pro Glu His
785 790 795 800

val val val Thr Arg Asn Arg Arg Ser Ser Ala Tyr Lys Trp Lys Glu
805 810 815

Thr Leu Phe Ser val Met Pro Gly Leu Lys Met Thr Met Asp Lys Thr
820 825 830

Gly Leu Leu Leu Leu Ser Asp Pro Asp Lys val Thr Ile Gly Leu Leu
835 840 845

phe Trp Asp Gly Arg Gly Glu Gly Leu Arg Leu Leu teu Arg Asp Thr
850 855 860

Asp Arg Phe Ser Ser His val Gly Gly Thr Leu Gly Gln Phe Tyr Gln
865 870 875 880

Glu val Leu Trp Gly Ser pPro Ala Ala Ser Asp Asp Gly Arg Arg Thr
885 890 895

Leu Arg val Gin Gly Asn Asp His Ser Ala Thr Arg Giu Arg Arg Leu
900 905 910

Asp Tyr Gln Gilu Gly Pro Pro Gly val Glu Ile Ser Cys Trp Ser val
915 920 925

Glu Leu
930

<210> 43



Leu Arg Pro Gly Glu Thr Leu Asn Val Asn Phe Leu Leu Arg Met Asp 465
470 475 480 35 Arg Ala His Glu Ala Lys lle Arg Tyr Tyr Thr Tyr Leu lle

WO RIBYN4A22485 490 495 40 Lys Giy Arg Leu Leu Lys Ala Gly REJE&m00&H08609
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Arg Glu Pro Gly Gin 500 505 510 Asp L#u Val Val Leu Pro Leu Ser lle

Thr Thr Asp Phe lle Pro Ser 45 515 520 525 Phe Arg Leu Val Ala Tyr Tyr
Thr L %ﬂa Ser Gly Gin Arg 530 535 540 50 Glu Val Val Ala Asp
Ser \lal 8£p SPa¥akhys Asp Ser Cys Val 545 550 555 560 55 Gly

Ser Leu VaI Val Lys Ser Gly GIn Ser Glu Asp Arg GIn Pro Val 565 570

575 § (s %M@g P@J)rjc% Leu Lys lle Glu Gly Asp His Gly Ala Arg,
580 5&@@90 1V lml.l,zqu Ala Val Asp Lys Gly Val Phe Val Leu Asn

Lys Ly&lH5 508 60016@5)Asn Lys Leu Thr GIn Ser Lys lle Trp Asp Val Val
Glu Lygopla Asp 610 615620 70 WO 2005/014622 PCT/EP2004/008609
39 lle Gly Cys Thr Pro Gly Ser Gly Lys Asp Tyr Ala Gly Val Phe Ser 625

630 a‘j;ﬁe%@ S ash-AMaTCh EB TR BRE THP Sé?Se?eGl;?@nP@nTgﬁr Leu
Ala Gln 645 650 655 10 Arg Ala Glu Leu GIn Cys Pro Gln Pro Ala Al

Arg Arg Arg Arg Ser 660 665 670 Val GIn Leu Thr Glu Lys Arg Met Asp

LYS @5}"@19%% ProTgs s 675 680 Q% 5 &g LwAchu%t b;)@* His
Glu Asp Gly Met Arg GIu Asn Pro Met Arg 690 695 700 20 Phe Ser Cys

GIn Arg Arg Thr Ar% Phe lle 5er Leu Gly Glu Ala cys 705710 715 720 25
Leu Gly Va ro Leu Ser val goy val GIr Leu GIn Asp val Pro Arg
45

Gly cs;'(l}n val val Lys Gly ggr val Phe Leu Arg ggn Pro Sser Arg Asn

Asn val Pro Cys Ser Pro Lys val Asp Phe Thr Leu Ser Ser Glu Arg
65 70 75 80

Asp Phe Ala Leu Leu Ser Leu GIn val Pro Leu Lys Asp Ala Lys Ser
85 90 95

Cys Gly Leu His GIn Leu Leu Arg Gly Pro Glu val GIn Leu val Ala
100 105 110

His Ser Pro Trp Leu Lys Asp Ser Leu Ser Arg Thr Thr Asn Ile Gln
115 120 125

Gly Ile Asn Leu Leu Phe Ser Ser Arg Arg Gly His Leu Phe Leu GIn
130 135 140

Thr Asp Gln Pro Ile Tyr Asn Pro Gly GlIn Arg val Arg Tyr Arg val
145 150 155 160

Phe Ala teu Asp Glin Lys Met Arg Pro Ser Thr Asp Thr Ile Thr val
165 170 175

Met val Glu Asn Ser His Gly Leu Arg val Arg Lys Lys Glu val Tyr
180 185 190

Met Pro Ser Ser Ile Phe Gin Asp Asp pPhe val Ile Pro Asp Ile Ser
195 200 205

Glu Pro Gly Thr Trp Lys Ile Ser Ala Arg Phe Ser Asp Gly Leu Glu
210 215 220

Ser Asn Ser Ser Thr GIn Phe Giu val Lys Lys Tyr val Leu Pro Asn
225 230 235 240



Lys Lys Val Phe Leu Asp Cys Cys Asn Tyr lle Thr Glu Leu Arg Arg 725
730 735 30 GIn His Ala Arg Ala Ser His Leu Gly Leu Ala Arg Ser Asn Leu

WORSHSIAA672A5 750 Glu Asp lle lle Ala Glu Glu Asn lle Val ser peg/setdalinossos
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Phe Pro 35 755 760 765 Glu Ser Trp Lest Trp Asn Val Glu Asp Leu Lys

Glu Pro Pro Lys Asn 770 775 780 40 Gly lle Ser Thr Lys Leu Met Asn lle
Phe Leu Lys Asp,Ser lle Thr_785 790795 800_45 Thr T lu lle Ley Ala
Val ST SOy LT, TS B8 g e oA oy v

Phe Glu Val Thr Val Met GIn Asp Phe Phe lle Asp 820 825 830 Leu Arg

Leu Pro Tyr. Ser Val Val Arg . Asn Gl lle.-Arg, b5 835

Ala V:§1I(P e%f ?&%sé%ﬁ/r irlg'\gln gs'?\ g%?l é%'g%eque I:%y?\/gf%rgg\gafg&%ﬁ 4
855 860 60 Glu Leu Leu His Asn Pro Ala Phe Cys Ser Lea Ala Thr Thr

Lys Ara, 8% 70 875 880, 68 Avguflis GIn GInyAr ¥l PhE 181610 210 LiSasp
Ser Ser'Leu sexrAgal 885 890 895 70w Tyr Val lle Val Prodssu Lys Thr

Gly Leu GIn Glu Val Glu Val WO 2005/014622 PCT/EP2004/008609 40

900 998,230, L/ Al Yak Ty s Bie Al |1 39Uchse G VI 1P Ly
Ser 59152920 925. Leu Lys Val Yai Pro Glu Gly lle Arg3det Asn Lys Thr

Val Ala Val 930 935940 10 Arg Thr Leu Asp Pro Glu Arg Leu Gly Arg

Glu GlyaYal B by cluc 5350835860545 Ash 4 PraBrailaisirhe 61n
Leu S@pAsp GIn Val Pro As@Tdr Glu Ser 965 970 3 20 Glu Thr Arg lle320
Leu Leu GIn Gly Thr Pro Val Ala GIn Met Thr Giu

Asp Ala Leu Glu Lys Leu Asn Met Gly Ile Thr Asp Leu Gln Gly Leu
325 330 335

Arg Leu Tyr val Ala Ala ala I'le Ile Glu Ser Pro Gly Gly Glu Met
340 345 350

Glu Glu Ala Glu Leu Thr Ser Trp Tyr Phe val Ser Ser Pro Phe Ser
355 360 365

Leu Asp Leu Ser Lys Thr Lys Arg His Leu val Pro Gly Ala Pro Phe
370 375 380

Leu Leu GIn Ala Leu val Arg Glu Met Ser Gly Ser Pro ala Ser Gly
385 390 395 400

Ile pPro val Lys val Ser Ala Thr val Sser Ser Pro Gly ser val Pro
405 410 415

Glu val GIn Asp Ile GIn GIn Asn Thr Asp Gly Ser Gly Gin val Ser
420 425 430

1le Pro Tle Tle Ile Pro Gln Thr Ile Ser Glu Leu GIn Leu Ser val
435 440 445

ser Ala Gly Ser Pro His Pro Ala ITe Ala Arg Leu Thr val Ala Ala
450 455 460

Pro Pro Ser Gly Gly Pro Gly Phe Leu Ser Ile Glu Arg Pro Asp Ser
465 470 475 480

Arg Pro Pro Arg val Gly Asp Thr Leu Asn Leu Asn Leu Arg Ala val
485 490 495

Gly ser Gly Ala Thr Phe Ser His Tyr Tyr Tyr Met Ile Leu Ser Arg
500 505 510

Gly GIn I7e val phe Met Asn Arg Glu Pro Lys Arg Thr Leu Thr Ser



980 985 990 Asp Ala Val Asp Ala Glu Arg Leu Lys His Leu lle Val Thr Pro
Ser 25995 1000 1005 Gly Cys Gly Glu GIn Asn Met lle Gly Met Thr Pro

WORPNBAHH22 1010 1015 1020 30 Ala Val His Tyr Leu Asp Gluktw/Hen&loossos
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Trp Glu Lys Phe Gly 1025 1030 1035 35gLeu Glu Lys Arg Gin Gly Ala

Leu Glu Leu lle Lys Lys Gly Tyr 1040 1045 1050 40 Thr GIn GIn Leu Ala
Phe Arg GIn PPd-Ser Ser Ala Phe Ala%f 1055 1060 1065 Phe Val Lys

Arg Ala Pro Ser Thr Trp Leu Thr Ala Tyr Val Val 45 1070 1075 1080 Lys

Val PheiSeet ala Alah¢avakmipHlie AfeslleAsp BerBinsd0854 0001095 val
50 Vval Lelﬂﬂ/s Gly Ala Val Lys TsrﬁsLeu lle Leu Glu Lys &R Lys 1100

1105 1110 55 Pro Asp Gly Val Phe GIn Glu Asp Ala Pro Val lle His GIn

Glu 14Yb A0 25160 vt lie Sip GhsLBIoANME Ad] AHFAFRGluekysdrg val
Asp MEPAla Leu 1130 11351230 Thr Ala Phe Val P80 Ile Ser Leu Gin

Glu Ala Lys Asp lle Cys 65 1145 1150 1155 Glu Glu GIn Val Asn Ser Leu
Pro GhFSefaileGilitr A} AP%G’{}/a 1960 ﬂ!@@iﬂ%g@wwmcﬁel&m al Asp
PCT/EP2004/008609 41%Asp Phe Leu Glu Ala X$h Tyr Met Asn Leu Gif

Arg ser Tyr Thr 1175 1180 1185 5 Val Ala lle Ala Gly Tyr Ala Leu Ala Gin
Met G Ary! EeWEy§131§0‘1&% 200510 &Y PRY L6 LBYSASAULIE Phév Glu
Leu Thr Thr Ala Ly %\sp Lys Asn 1205 121071215 Arg Trp Glu ASp Pro

Gly Lys Gin Leu Tyr Asn Val Glu Ala Thr 15 1220 1225 1230
Thr Asp §gg Leu Ala Leu val gég Leu Gly Ala lLeu 2gg Thr Ala Leu

Tyr Ala Ala Gly Ser Lys Ser His Lys Pro Leu Asn Met Gly Lys val
610 615 620

Phe Glu Ala Met Asn Ser Tyr Asp Leu Gly Cys Gly Pro Gly Giy Gly
625 630 635 640

Asp Ser Ala Leu GIn val Phe GIn Ala Ala Gly Leu Ala Phe Ser Asp
645 650 0655

Gly Asp GIn Trp Thr Leu Ser Arg Lys Arg Leu Ser Cys Pro Lys Glu
660 665 670

Lys Thr Thr Arg Lys Lys Arg Asn Vval Asn Phe Gln Lys Ala Ile Asn
675 680 685

Glu Lys Leu Gly Gln Tyr Ala Ser Pro Thr Ala Lys Arg Cys Cys GIn
690 695 700

Asp Gly val Thr Arg Leu Pro Met Met Arg Ser Cys Glu Gln Arg Ala
705 710 715 720

Ala Arg val GlIn GIn Pro Asp Cys Arg Glu Pro Phe Leu Ser Cys Cys
725 730 735

Gin Phe Ala Glu Ser Leu Arg Lys Lys Ser Arg Asp Lys Gly Gln Ala
740 745 750

Gly teu GIn Arg Ala Leu Glu Ile Leu GIn Glu Glu Asp Leu Ile Asp
755 760 765

Glu Asp Asp Ile Pro val Arg Ser pPhe Phe Pro Glu Asn Trp Leu Trp
770 775 780

Arg val Glu Thr val Asp Arg Phe GIn Ile Leu Thr Leu Trp Leu Pro
785 790 795 800



Ser Tyr Ala Leu Leu Ala Leu Leu Gin Leu Lys Asp Phe Asp Phe 1235
1240 1245 20 Val Pro Pro Val Val Arg Trp Leu Asn Glu Gin Arg Tyr Tyr

WO GHE/ARBR 1255 1260 25 Gly Gly Tyr Gly Ser Thr Gin Ala THrcRTRPMet/atakos
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Phe Gin Ala 1265 1270 1275 30 Leu A#a& Gin Tyr Gin Lys Asp Ala Pro

Asp His Gin Glu Leu Asn 1280 1285 1290 Leu Asp Val ser Leu Gin Leu

Pro Ser Arg ser Ser,Lys lle Thr 1 c? , ggo O? Idi A9 I%% Hig TIRs Th
Glu §‘eSPA?§rSZ‘reE:ﬁhI[}(/aEh rg?erégﬁlu% i%%l 1@1%’51% 1 50 '21 Thr iygélu r
Asn Glu Gly Phe Thr val Thr Ala Glu Gly Lys Gly 1325 1330 1335 45 Gin

Gly ThyJ-ey SeryalMal TirNetdyr iz AlaLy3Makyz-d 348 19> A5
50 Aég Slé%\ eueThaé S Asr{? Lys Phe Asgbeu Lys Val Tﬂ?llle Ly831)35§gs -
1360 1365 Pro Ala Pro Glu Thr Glu Lys Arg Pro Gin ASP Ala LyS Asn

Thr 95 d3AQ 134p 438Q Mehle kel GH eeySeFhiAraFyT AL ¥ AR 61n
Gin Asp Ala 1885 1390 1395 60 ThreMet Ser lle Leu Asp Il@Ser Met Met
Thr Gly Phe Ala Pro 1400 1405 1410 65 Asp Thr Asp Asp Leu Lys Gin

Leu Ala AgnCheYal ASBAIS Ty A4 15 142601425 L) llesBer o dymGlu thr
Leu Asp L83&0Ala Phe Ser Asp Ar§5sn Thr WO 2005/018i&322
PCT/EP2004/008609 42 1430 1435 1440 Leu lle lle Tyr Leu Asp Lys Val

Ser Hig BelGIVASRASRAYSeh M45445811455 ) ediAleRhesLyadakiiscly
GIn T§6%he Asn Val Glu Le$Tle GIn 1460 1465 14876 10 880

Gly Gly Leu Ala GIn Gin val Leu val pro Ala Gly Ser Ala Arg Pro
B85 890 895

val Ala Phe ser val val pro Thr Ala Ala Ala Ala val Ser Leu Lys
500 905 910

val val Ala Arg Gly ser pPhe Glu Phe Pro val Gly Asp Ala val ser
915 920 925

Lys val Leu GIn Ile Glu Lys Glu Gly Ala ITe His Arg Glu Glu Leu
930 ‘ 935 940 -

val Tyr Glu Leu Asn Pro Leu Asp His Arg Gly Arg Thr Leu Giu Ile
945 a50 955 960

Pro Gly Asn Ser Asp Pro Asn Met Ile Pro Asp Gly Asp Phe Asn Ser
965 970 975

Tyr val Arg val Thr Ala Ser Asp Pro Leu Asp Thr Leu Gly Ser Glu
980 985 930

Gly Ala Leu Ser Pro Gly Gly val Ala Ser Leu Leu Arg Leu Pro Arg
995 1000 1005

Gly cys Gly Glu G1n Thr Met TIle Tyr Leu Ala Pro Thr Leu Ala
1010 1015 1020

Ala Ser Arg Tyr Leu Asp Lys Thr Glu GIn Trp Ser Thr Leu Pro
1025 1030 1035

Pro Glu Thr Lys Asp His Ala val Asp Leu Ile GIn Lys Gly Tyr
1040 1045 1050

Met Arg Ile Giln GIn Phe Arg Lys Ala Asp Gly Ser Tyr Ala Ala
1055 1060 1065

Trp Leu Ser Arg Asp Ser Ser Thr Trp Leu Thr Ala Phe val Leu



Pro Gly Ala Val Lys Val Tyr Ala Tyr Tyr Asn Leu Glu Glu Ser 1475 1480
1485 15 Cys Thr Arg Phe Tyr His Pro Glu Lys Glu Asp Gly Lys Leu Asn

WO 3080 1#485 1500 20 Lys Leu Cys Arg Asp Glu Leu Cys Arg ByEPRAGHI0S609
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Glu Asn Cys 1505 1510 1515 Phe lle 44 Lys Ser Asp Asp Lys Val Thr
Leu Glu Glu Arg Leu 25 1520 1525 1530 Asp Lys Ala Cys Glu Pro Gly

Val Asp B"0al Tyr Lys Thr Arg 3885 1540 1545 30 Leu™¥8PLys val GIn
Leu Ser Asn Asp Phe Asp Glu Tyr lle met 1550 1555 1560 35 Ala lle Glu
GIn Thsllgdlys Ser Gy Sen AsirGIlNY o BIndVal VE365 NS EIV 5 BB r40rG I
GIn GIn Af§EPhr Phe lle Ser Pro I°8Ys Cys Arg Glu Ala 158%°1585 1590
Leu Lys Leu Glu Glu Lys Lys His Tyr Leu Met Trp Gly Leu ser 45 1595
160a1§o§%r Abp Phe Thp @ﬁreﬂ#n%é“mom%ntrééu%érfr &R Ely Ala
1610 1615820 50 Lys Asp Thr 8 al Glu His Trp Pro OGIu Asp Glu
Cys GIn 1625 1630 1635 55 Asp Glu Glu Asn GIn Lys GIn Cys GIn Asp
Leu GRPAJRhESThPFs 40 848 ge?sg GE)SG‘i’LE‘Sé’Iaﬂ/Ié{SUaQ% PHig GRF Met
cys Pro ASii"1655 1660 <210> 4 <211> 93 <212> PRT <213> Homo
sapiens <300> 70 <308> Swiss-Prot/Q9H299 WO 2005/014622
PCT/EPRGQYE8B0beU I A368% 2603-05826 LBT8E (13] (43R, meu T Al

Phe val Thr Ile Ala Leu His His Gly Leu Ala val Phe Gin Asp
1145 1150 1155

Glu Gly Ala Glu Pro Leu Lys Glin Arg val Glu Ala Ser Ile Ser
1160 1165 1170

Lys Ala Asn Ser Phe Leu Gly Glu Lys Ala Ser Ala Gly Leu Leu
1175 1180 1185

Gly Ala His Ala Ala Ala Ile Thr Ala Tyr Ala Leu Ser Leu Thr
1190 1195 1200

Lys Ala Pro val Asp Leu Leu Gly val Ala His Asn_ Asn Leu Met
1205 1210 1215

Ala met Ala GIn Glu Thr Gly Asp Asn Leu Tyr Trp Gly Ser val
1220 1225 1230

Thr Gly sSser Gin ser Asn Ala Vval Ser Pro Thr Pro  Ala Pro Arg
1235 1240 1245

Asn Pro  Ser Asp Pro Met Pro GlIn Ala Pro Ala Leu Trp Ile Glu
1250 1255 1260

Thr Thr Ala Tyr Ala Leu Leu His Leu Leu Leu His Glu Gly Lys
1265 1270 1275

Ala Glu Met Ala Asp Gin Ala Ser Ala Trp Leu Thr Arg Gin Gly
1280 1285 1290

ser Phe Gln Gly Gly Phe Arg Ser Thr GIn Asp Thr val Ile Ala
1295 1300 1305

teu Asp Ala Leu Ser Ala Tyr Trp Ile Ala Ser His Thr Thr Glu
1310 1315 1320

Glu Arg Gly Leu Asn val Thr Leu Ser Ser Thr Gly Arg Asn Gly
1325 1330 1335



<400> 45 5 Met ser Gly Leu Arg Val Tyr Ser Thr Ser Val Thr Gly Ser Arg
Glu 151015 10 lle Lys Ser GIn GIn Ser Glu Val Thr Arg lle Leu Asp Giy

wymArge 25 30 lle Gin Tyr GIn Leu Val Asp lle Ser Gin AspAsipe.d@dsos
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Arg. Asp 15 35 40 45 Glu Met Arg Ala Lgy Ala Gly Asn Pro Lys Ala Thr

Pro Pro GIn lle 50 55 60 20 Val Asn Gly Asp GIn Tyr Cys Gly Asp Tyr

Glu Leu Phe Val Glu Ala 65 70 75 80 25 Val Glu GIn Asn Thr Leu GIn

Glu PHELE y8aTel 1A b5 9 ri;zmy ASLLEN- AT %gazé PRTY Gly
<213> Homo sapiens 35 <300> <308> Swiss- Prot/Q96Ré <309>
2003-02-28 <313> (1)..(567) 40 <400> 46 Met Ala Pro Leu Ala Leu His

Leu LegHValLef Vil FblI@'L@.PL% g%efo‘i%i F5ERTe 5 al g 43¢ Val
GIn Asp Trp Lys Ala Glu Arg ser GIn Asp Pro 202530 5 e Glu Lys

Cys Met Gin Asp_Pro Asp Tyr Glu Gin Le F\/ ¥ s Val 35 4 5 Val Thr h
Trp GWE@X@%*MgGﬂP{r fBUESE )3{(3 )&rﬁ fig \‘7’¥1f’ ‘5%”65"‘9 frr
Gly Ala Gly Val Ala Gly Leu Val Ala Ala Lys Val Leu Ser Asp 65 70 75 80

60 Ala GIy His L Slr Val Thr lle Leu Glu Ala A Asn Arg lle ég 85) 9ont
95 65 )&rgﬁ EPh et y’?“e}&’rg ﬁ\sgﬁg AZR C;rly Tr &l{x vy

Ile GTu val Thr val Lys Gly His val Glu Tyr Thr Met Glu Ala
1400 1405 1410

Asn Glu Asp Tyr Glu Asp Tyr Glu Tyr Asp Glu Leu Pro Ala Lys
1415 1420 1425

Asp Asp Pro Asp Ala Pro Leu Gin Pro val Thr Pro Leu GIn Leu
1430 1435 1440

rPhe Glu Gly Arg Arg Asn Arg Arg Arg Arg Glu Ala Pro Lys val
1445 1450 1455

val Glu GTu GIin Glu Ser Arg Vval His Tyr Thr val Cys Ile Trp
1460 1465 1470

Arg Asn Gly Lys val Gly Leu Ser Gly Met Ala Ile Ala Asp val
1475 1480 1485

Thr Leu Leu Ser Gly Phe His Ala Leu Arg Ala Asp Leu Glu Lys
1490 1495 1500

Leu Thr Ser Leu Ser Asp Arg Tyr val Ser His Phe Glu Thr Glu
1505 1510 1515

Gly Pro His val Leu Leu Tyr Phe Asp Ser val Pro Thr Ser Arg
1520 1525 1530

Glu cys val Gly phe Gilu Ala val Gln Glu val Pro val Gly Leu
1535 1540 1545

val ¢In Pro Ala Ser Ala Thr Leu Tyr Asp Tyr Tyr Asn Pro Glu
1550 1555 1560

Arg Aré Cys Ser val Phe Tyr Gly Ala Pro Ser Lys Ser Arg Leu
1565 1570 1575

Leu Ala Thr Leu Cys Ser Ala Glu val Cys GIn Cys Ala Glu Gly
1580 1585 1590

Lys Cys Pro Arg Gin Arg Arg Ala Leu Glu Arg Gly Leu Gln Asp



100 105 110 70 Gly Ala Met Arg Met Pro Ser Ser His Arg lle Leu His Lys
Leu cys WO 2005/014622 PCT/EP2004/008609 44 115 120 12S Gin Gly

WO pe3/@Up222u Asn Leu Thr Lys Phe Thr GIn Tyr Asp Lys Asn #E 130485008609
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140 Thr Trp Thr Glu Val His Glu Val Lys3seu Arg Asn Tyr Val val Glu 145
150 155 160 10 Lys Val Pro Glu Lys Leu Gly Tyr Ala Leu Arg Pro GIn Glu
Lys Gly 169170 175 15 His ser P?8%GIu Asp lle Tyr GIn M&t°Ala Leu Asn
GIn Ala Leu Lys 180 185 190 20 Asp Leu Lys Ala Leu Gly Cys Arg Lys -
Ala M:‘é'u.JL%Eu_ s Phe Bluaeg eSS 200 205 HikaThY 3 8y Lely GIuPTyr Aeq Val
Leu Gly G ]éy Asn Leu Ser Arg B 25 210 215 220 Ald¥4! Gin Leu

Leu Gly Asp Val Met Ser Glu Asp Gly Phe Phe Tyr 225 230 235 240 30
Leu S8uPhgr Al§ I Rgadleu vRry %)H?éaéei&@yé\mﬁﬁér‘&%? Apg 248 Ala
250 255 38%%u GIn Tyr Ser Arg I]r al Gly Gly Trp Asp L% geu Pro Arg
Ala 260 265 270 40 Leu Leu Ser Ser Leu Ser Gly Leu Val Leu Leu Asn
Ala P%&%/z%ﬁ%gl% beo BBs Aia Vit TRY SIRIGIY BTt Y His v fthe
GlIn lle Glu q’ r Ser 45290 295 3 ro Pro Ala Arg Asn Leu Lys Val Leu
Lys Ala Asp Val Val Leu Leu 305 310 315 320 50 Thr Ala ser Gly Pro Ala
Val LJ§ Eg TP P géiﬁp%%a&%g@w@zé%@wes% g‘i% ANGHRIf1EY
GIn Glu Ala'CLéu Arg Arg Leu His Tyr Val Pro Ala 340 345 Ols 60 Thr Lys

Val Phe_Leu ser Phe Arg Arg Pro Phe Trp Arg Glu Glu His 355 360 365
val Arg Ala Ser Cys Arg Leu Arg Leu Glu Pro Gly Lys Glu Tyr
1670 1675 1680

Leu I1e Met Gly Leu Asp Gly Ala Thr Tyr Asp Leu Glu Gly His
1685 1690 1695

Pro GIn Tyr Leu Leu Asp Ser Asn Ser Trp Ile Glu Glu Met Pro
1700 1705 1710

ser Glu Arg Leu Cys Arg Ser Thr Arg Gln Arg Ala Ala Cys Ala
1715 1720 1725

GIn Leu Ash Asp Phe teu Gln Glu Tyr Gly Thr Gln Gly Cys Gin
1730 1735 1740

val

<210> 44

<211> 1663

<212> PRT

<213> Homo sapiens

<300>

<308> swiss-Prot/P01024
<309> 1986-07-21
<313> (1)..(1663)

<400> 44

Met Gly Pro Thr Ser Gly Pro Ser Leuy Lgu Leu Leu Leu Leu Thr His
1 5 1

Leu Pro Leu Ala Leu Gly Ser Pro get Tyr Ser Ile Ile Thr Pro Asn
20 5

Ile Leu Arg Leu Glu Ser Glu Glu Thr Met val teu Glu Ala His Asp
35 40

Ala GIn Gly Asp val pPro val Thr val Thr val gés Asp Phe Pro Gly
50 55



lle Glu Gly Gly His Ser Asn Thr Asp Arg Pro 5er Arg Met Ille Phe 65 370
375 380 Tyr Pro Pro Pro Arg Glu Gly Ala Leu Leu Leu Ala 5er Tyr Thr Trp

w0 385,823 895 400 70 WO 2005/014622 PCT/EP2004/008609 48 8fuD88kc09
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Ala Ala Ala Ala Phe Ala Gly Leu Ser Args&lu Glu Ala Leu 405 410 415 5
Arg Leu Ala Leu Asp Asp Val Ala Ala LeU His Gly Pro Val Val Arg 420

425 430 10 GIn Leu Trp Asp Gly Thr Gly Val Val Lys Arg Trp Ala Giu Asp
Gln 425 4405 4480 YRISERGRE GIFEGIF Bhé XA Al 1;??1 PRY PrrARE R étfa Thr
Trp GIn Thr 15 450 455 460 Glu Lys ASP Asp Trp Thr Val Pro Tyr Gly

Arg lle Tyr Phe Ala Gly 465 470 475 480 20 Glu His Thr Ala Tyr Pro His
Gly THNVAF E;lMthPNa”\ga| ¥gS SBF 288 486 495 BE°Af RAPArGRIL A"
lle Lys lle Asn Ser Arg Lys Gly Pro Ala Ser 500 505 510 30 Asp Thr Ala
Ser Pro Glu Gly His Ala er As Met Glu Gly GI 515 520 525 Hi

Val Hi¥ G4 Na r B §8P Hi¥SA GB Eygﬂltﬁ %1%)  Phe
540 Glu Gly Ser HIS Pro Pro Val GIn Gly GIn Leu Ser Leu GIn Asn Thr

545 5 55 56 hr His Thr Arg Thr Ser His 5 <210>
<21159¥65h<2§ T\@al@:{ A i e |e?11rs 5"2"30 L3 © f ser a1y
swiss-Prot/P02790 -

Tyr Leu Phe Ile GIn Thr Asp Lys Thr Ile Tyr Thr Pro Gly Ser Thr
130 135 140

val Leu Tyr Arg Ile Phe Thr val Asn His Lys Leu Leu Pro val Gly
145 150 155 160

Arg Thr val Met val Asn Ile Glu Asn Pro Glu Gly ITe Pro val Lys
165 170 175

Gin Asp Ser Leu Ser Ser GIn Asn GlIn Leu Gly val Leu Pro Leu Ser
180 185 190

Trp Asp Ile Pro Glu Leu val Asn Met Gly GIn Trp Lys Ile Arg Ala
195 200 205

Tyr Tyr Glu Asn Ser Pro GlIn Gin val pPhe Ser thr Glu Phe Glu val
210 215 220

Lys Glu Tyr val Leu Pro Ser Phe Glu val Ile val Glu pro Thr Glu
225 230 235 240

Lys Phe Tyr Tyr Ile Tyr Asn Glu Lys Gly Leu GTu val Thr Ile Thr
245 250 255

Ala Arg Phe Leu Tyr Gly Lys Lys val Glu Gly Thr Ala Phe val Ile
260 265 270

Phe Gly Ile Gln Asp Gly Glu GIn Arg Ile Ser Leu Pro Glu Ser Leu
275 280 285

Lys Arg Ile Pro Ile Glu Asp Gly Ser Gly Glu val val Leu Ser Arg
290 295 300

Lys val Leu Leu Asp Gly val GIn Asn Leu Arg Ala Glu Asp Leu val
305 310 315 320

Gly Lys Ser Leu Tyr val Ser Ala Thr val Ile Leu His Ser Gly Ser
325 330 335

Asp Met val Gln Ala Glu Arg Ser Gly Ile Pro Ile val Thr Ser Pro



<309> 1986-07-21 <313> (1)..(462) 55 <400> 47 Met Ala Arg Val Leu Gly
Ala Pro Val AlaLeu Gly Leu Trp ser Leu 1510 15 60 Cys Trp Ser Leu

wWOAMIletAdz2 Thr Pro Leu Pro Pro Thr Ser Ala His 20 25 30 65GlyhsiuYéissoo
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Ala Glu Gly Glu Thr Lys Pro Asp Pro Asggval Thr Glu 354045 70 Arg

Cys Ser Asp Gly Trp ser Phe Asp Ala Thr Thr Leu Asp Asp Asn WO
2005/014622 PCT/E®2004/008609 46 5345 60 Gly Thr Met Led>Rhe

Phe Lys Gly Glu Phe Val Trp Lys Ser His LyS 565 70 75 80 Trp Asp Arg
Glu Legrlleraer @Iunegehep tys AgB PRhe Pro S86Pro-8ht0195 #PdVally met
Asp Ala Ala PR&Arg GIn Gly His Asn38€r Val Phe Leu lle Ly§6100 105

110 15 Gly Asp Lys Val Trp Val Tyr Pro Pro Glu Lys Lys Glu LYS Gly Tyr
115 12&12% 28 roeby@ekevalieaHalvAispidiuaBheriPeo Gly e WPseSarro Ala
Pro Leu A%P130 135 140 Ala Al&’Val Glu Cys His Arg @89Glu Cys GIn

Ala Glu Gly Val Leu 25 145 150 155 160 Phe Phe GIn Gly Asp Arg Glu

Trp PherTRodASp LatrdAleaThaGIWERr 165610 A5 ASQ Nt Lys! GllinARgr Leu
Ser T#8Pro Ala Val Gly Asn 38R Ser Ser Ala Leu 189°185 190 35 Arg Trp*00
Leu Gly Arg Tyr Tyr Cys Phe GIn Gly Asn GIn Phe Leu Arg 195 200 205

40 PHehASH! ProYahkawgahly Gil WhaﬂmﬁPlnetArf;ri\?ryrﬁo\Ang‘mspHial Pt Ser

215 220 Arg Asp Tyr PiE&Met Pro Cys Pro Gly Qg Gly His Gly His Ardgl5
Asn

Gin Lys Pro Leu Ser Ile Thr val Arg Thr Lys Lys GIn Glu Leu Ser
420 425 430

Glu Ala Glu GIn Ala Thr Arg Thr Met GIn Ala Leu Pro Tyr Ser Thr
435 440 445

val Gly Asn Ser Asn Asn Tyr Leu His Leu Ser val Leu Arg Thr Glu
450 455 460

Leu Arg Pro Gly Glu Thr Leu Asn val Asn Phe Leu Leu Arg Met Asp
465 A70 475 480

Arg Ala His Glu Ala Lys Ile Arg Tyr Tyr Thr Tyr Leu Ile Met Asn
485 490 495

Lys Gly Arg Leu Leu Lys Ala Gly Arg GIn val Arg Glu Pro Gly Gin
500 505 510

Asp Leu val val Leu Pro Leu Ser Ile Thr Thr Asp Phe Ile Pro Ser
515 520 525

phe Arg Leu val Ala Tyr Tyr Thr Leu Ile Gly Ala Ser Gly Gln Arg
530 535 540

Giu val val Ala Asp Ser val Trp val Asp val Lys Asp Ser Cys val
545 550 555 560

Gly Ser Leu val val Lys Ser Gly GIn Ser Giu Asp Arg Gin Pro val
565 570 575

pPro Gly Gin Gin Met Thr Leu Lys Ile Glu Gly Asp His Gly Ala Arg.
580 585 590

val val reu val Ala val Asp Lys Gly val pPhe val Leu Asn Lys Lys
595 600 605 -

Ash Lys Leu Thr GIn Ser Lys Ile Trp Asp val val Glu Lys Ala Asp
610 615 620



45 225 230 235 240 Gly Thr Gly His Gly Asn Ser Thr His His Gly Pro Glu
Tyr Met Arg 245 250 255 50 Cys Ser Pro His Leu Val Leu Ser Ala Leu

WO TheBanéesp Asn His Gly 260 265 270 55 Ala Thr Tyr Ala Phe-DepiaiM/di3koo
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His Tyr Trp Arg Leu Asp Thr Ser 275 28,285 60 Arg Asp Gly Trp His

5er Trp Pro lle Ala His GIn Trp Pro GIn Gly 290 295 300 Pro Ser Ala Val
Asp Ala Ala Phe 5er Trp Glu Glu Lys Leu Tyr Leu 65 305 310 315 320

Val GIRGHTHYEIAaPT9r Sk PRE Y P LWG%?MW?%N@ZB’@%OE%
335 WO 2005/014622 PCT/EP2004/008609 477 eu Val Ser Gly Tyr

Pro I;%I,SS Arg? LeU Glu Lys Glu Val Gly Thr Pro 340 345 350 5 His Gly lle

lle LetPRsD §eﬂ7al‘*ﬁ'épé§% 1&g PRE RETyRBrg 5t 365 66 Y5 ol 1
Ser Arg Leu His lle Met Ala Gly Arg Arg Leu Trp Trp Leu Asp 370 375 380
Leu I:_%g ser@G(gﬁAla GIn ,]Ala Thr Trp Thr Glu L%;j] Pro, Trp Pro His 15 385

390 PG S g A RsprEly WaT 8uiggs Met'GR) £18 SEP LRIRAGY 57

‘Pro Asn 405 410 415 20 Ser Cys Ser Ala Asn Gly Pro Gly Leu Tyr Leu

lle His Gly.Pro Asn_420.425 430 25 eug rq%sT r.Ser Asp Val Gly Lys
Leu Aysaﬁ AﬁinAéﬁgy'gh,&IaG ?_Léui‘&lssg‘ ‘2&&33 ¥§O o E Igﬁé" %%éﬁs'ﬁrv% d LS
Thr Ser Leu Leu Gly Cys Thr His 450 455 460 <210> 48 35 <211> 369
<212%ﬁthg§2&r3g> @%”&?6‘9%”%6;? Asp Gly Met Arg %3 Asn Pro Met Arg

Phe ser Cys Gin Arg Arg Thr Arg Phe Ile Ser Leu Gly Glu Ala Cys
705 710 715 720

Lys Lys val phe Leu Asp Cys Cys Asn Tyr Ile Thr Glu Leu Arg Arg
725 730 735

GIn His Ala Arg Ala Ser His Leu Gly Leu Ala Arg Ser Asn Leu Asp
740 745 750

Glu Asp ITe 1le Ala Glu Glu Asn Ile val Ser Arg Ser Glu Phe Pro
755 760 765

Glu Ser Trp Leu Trp Asn val Glu Asp Leu Lys Glu Pro Pro Lys Asn
770 775 780

Gly ITe Ser Thr Lys Leu Met Asn Ile Phe tLeu Lys Asp Ser Ile Thr
785 790 795 800

Thr Trp Glu Ile Leu Ala val Ser Met Ser Asp Lys Lys Gly Ile Cys
BOS 810 815

val Ala Asp Pro Phe Glu val Thr val met Gin Asp Phe Phe Ile Asp
820 825 830

Leu Arg Leu Pro Tyr Ser val val Arg Asn Glu GIn val Glu Ile Arg
835 840 845

Ala val Leu Tyr Asn Tyr Arg GIn Asn Gln Glu Leu Lys val Arg val
850 855 860

Glu Ley Leu His Asn Pro Ala Phe Cys Ser Leu Ala Thr Thr Lys Arg.
865 870 875 880

Arg His GIn Gin Thr val Thr ITe Pro Pro Lys Ser Ser Leu Ser val .
885 890 895

Pro Tyr val Ile val pro Leu Lys Thr Gly Leu &In Glu val Glu val



<300> 40 <308> Swiss-Prot/P50502 <309> 1996-10-02 <313> (1)..(369)
<400> 48 45 Met Asp Pro Arg Lys Val Asn Glu Leu Arg Ala Phe Val Lys

wWOMBsCs21 5 10 15 50 Lys GIn Asp Pro ser Val Leu His Thr gtw/@tobletnseoo
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Arg Phe Leu Arg 20 25 30 Glu Trp Val Glg Ser met Gly Gly Lys Val Pro

Pro Ala Thr GIn Lys 55 35 40 45 Ala Lys Ser Glu Glu Asn Thr Lys Glu Glu
Lys Pro Asp.Ser Ly&Bys 50 55 60 60 VaP&ju Glu Asp Leu Lys APAsp

Glu Pro Ser ser Glu Glu ser Asp 65 70 75 80 65 Leu Glu lle Asp Lys Glu
Gly ValeaGiu £ro wsp Thr Asp AtbsPrae8512085 AQiGH] GlvaMeti@lyLys Ser
Asp Glu Asn ARLBIu lle Thr Glu Glu MéPMet Asp WO 20051944622
PCT/EP2004/008609 48 100 105 110 GIn Ala Asn Asp Lys Lys Val Ala

Ala lle &luhka el wsh Asp Gly 6131312042 H&iuAseul@in Tys &Xid Ikeia val
Asp Leu PR2OThr Asp Ala lle Lys 282 Asn. 130 135 140248 Pro Arg Leu

Ala lle Leu Tyr Ala Lys Arg Ala Ser Val Phe Val Lys 145 150 155 160 i5

LeU Gind_y&PriceAsksbl& valeGlle M@Nw@“@ﬁsmmg%@ﬁe\@mﬂﬁ&ys Glu
170 178°20 Ile Asn Pro Asp B Ala Gin Pro Tyr Ly§ 5rp Arg Gly Lys Ala 960
His 180 185 190 Arg Leu Leu Gly His Trp Glu Giu Ala Ala His Asp Leu

Ala LaASAIE125PT95PP004@5ASYs 186 el ASP E%A‘éfﬁ Gﬁl"JOAépmrHISeg_g}g ser
Ala Met Leu Lys Glu Val®®10 215 220 30

Glu Thr Arg Ile Leu Leu GIn Gly Thr Pro val Ala Gln Met Thr Glu
980 985 990

Asp Ala val Asp Ala Glu Arg Leu Lys His Leu Ile val Thr Pro Ser
995 1000 1005

Gly Cys Gly Glu GIn Asn Met Ile Gly Met Thr Pro Thr val Ifle
1010 1015 1020

Ala val His Tyr Leu Asp Glu Thr Glu Gln Trp Glu Lys Phe Gly
1025 1030 1035

Leu Glu tys Arg Gln Gly Ala Leu Glu Leu TIle Lys Lys Gly Tyr
1040 1045 1050

Thr GIn GlIn Leu Ala Phe Arg Gln Pro Ser Ser Ala Phe Ala Ala
1055 1060 1065

Phe val Lys Arg Ala Pro Ser Thr Trp Leu Thr Ala Tyr val val
1070 1075 1080

Lys val Phe Ser Leu Ala val Asn Leu Ile Ala Ile Asp Ser Gin
1085 1090 1095

val teu Cys Gly Ala val Lys Trp teu Ile teu Glu Lys Gln Lys
1100 1105 1110

Pro Asp Gly val phe GIn Glu Asp Ala Pro val Ile His Gin Glu
1115 1120 1125

Met Ile Gly Gly Leu Arg Asn Asn Asn Glu Lys Asp Met Ala Leu
1130 1135 1140

Thr Ala Phe val Leu Ile Ser leu GIn Glu Ala Lys Asp Ile Cys
1145 1150 1155

Glu Glu GIn val Asn Ser Leu Pro Gly Ser Ile Thr Lys Ala Gly
1160 1165 1170



GIn Pro Arg Ala GIn Lys lle Ala Glu His Arg Arg Lys Tyr Glu Arg 225 230
235 240 35 Lys Arg G1u Glu Arg Glu lle Lys Glu Arg lle Glu Arg Val Lys

wolyesane 250 255 40 Ala Arg Glu Glu His Glu Arg Ala GIn Ang-@hspedel odbess
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Ala Arg Arg 260 265 270 Gin ser Gly Alg{GIn Tyr Gly ser Phe Pro Gly Giy
Phe Pro Gly Gly 45 275 280 285 Met Pro Gly Asn Phe Pro Gly Gly Met

Pro Gly Met Giy Gly Gly Met 290 295 300 50 Pro GIy Met Ala Gly Met
Pro GIyL&GAsH IS g S8F A proe B0 2164158200 %ﬁ% vy Thr

Leu Ala A et GIn Asp Pro Glu Val Met Val Ala Phe GIn 325 330 335
60 Asp VaI Ala GIn Asn Pro Ala A%Met Ser l% yr Gln Sﬁ;r Asn Pro 340
€

345 3% Syt ifiet Ksi Ped Ml SHLYSY ' 8t RId'EYslg &Y &FF H°
GIn 65 355 360 365 Ala 70 WO 2005/014622 PCT/EP2004/008609 49

<210>: 49 <211>9 <212>PRT 5 <213> Ho iens <400> 49
Gln LeuyMﬁajlsL/sFa & ’%ﬁn g}l@ é’ & nﬂﬁ S%R g‘lf>ﬁi§5As Nﬁs ASD
PRT <213> Homo sapiens <400> 50 20 Leu Thr Leu Asp Ser Asn Thr

Lys Tergl‘fggoszq %JS;;%<C?]G]1> q_ys5 Gln Leu Tyr Asn VaT Giu Ala Thr

Ser Tyr Ala teu Leu Ala Leu Led GIn Leu Lys Asp Phe Asp Phe
1235 1240 1245

val Pro Pro val val Arg Trp Leu Asn Glu GIn Arg Tyr Tyr Gly
1250 1255 1260

Gly 6ly Tyr Gly Ser Thr Gln Ala Thr phe Met val pPhe Gin Ala
1265 1270 1275

Leu Ala GIn Tyr Gin Lys Asp Ala Pro Asp His Gin Glu Leu Asn
1280 1285 1290

Leu Asp val Ser Leu GIn Leu Pro Ser Arg Ser Ser Lys Ile Thr
1295 1300 1305 ‘

His Arg Ile His Trp Glu Ser Ala Ser Leu Leu Arg Ser Glu Giu
1310 1315 1320

Thr Lys Glu Asn Glu Gly Phe Thr val Thr Ala Glu Gly Lys Gly
1325 1330 1335

GIn Gly Thr Leu Ser val val Thr Met Tyr His Ala Lys Ala Lys
1340 1345 1350

Asp GIn Leu Thr Cys Asn Lys Phe Asp Leu Lys val Thr ITe Lys
1355 1360 1365

Pro Ala Pro Glu Thr Glu Lys Arg Pro Gln Asp Ala Lys Asn Thr
1370 1375 1380

Met Ile lLeu Glu Ile Cys Thr Arg Tyr Arg Gly Asp GlIn Asp Ala
1385 1390 1395

Thr Met sSer Ile Leu Asp Ile Ser Met Met Thr Gly Phe Ala Pro
1400 1405 1410

Asp Thr Asp Asp Leu Lys Gin Leu Ala Asn Gly val Asp Arg Tyr
1415 1420 1425

Ile ser Lys Tyr Glu Leu Asp Lys Ala Phe Ser Asp Arg Asn Thr
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<212> PRT <213> Homo sapiens <400> 51 30 Phe Val lle Asp Lys Ser
Gly ser met 15 35<210>52 <211>9 <212> PRT <213> Homo sapiens
WO 2003/2168% 52 Tyr Leu Leu Asp Ser Asn Ser Trp lle 1 5 45 FXGER3804/008609

<211>9 <212> PRT <213> Homo sapiens 50 <400> 53 Tyr Glu Leu Asp
Lys Ala Phe ser Asp 1555 <210>54 <211>9 <212>

#
Homo safighs <400> 54 lle Lys'4? GIn GIn Ser Glu Val'th?
<210> 55 <211>9 70 <212> PRT WO 2005/014622

ksas'laﬁréﬁsHiao@@"sg}g S\/éﬁélﬁf’ifé Cys

PCT/&p

Glu Thr

Leu

Pro

Cys

Lys

Phe

Asp

Leu

Ala

Gly

Leu

Ser

Lys

ASp

Glu

/608609 SR 25851
ﬁgrgéro ProAla 15 <21]0

ala Phe Lys val His

1460

Gly Ala
1475

Thr Arg
1490

Leu Cys
1505

Ile Glin
1520

Lys Ala
1535

val Lys
1550

I1le Glu
1565

GIn Gln
1580

Lys Leu
1595

Asp Phe
1610

Asp Thr
1625
Glu Glu
1640

Ser  Met
1655

<210> 45
<211> 93
<212> PRT

<213>

<300>

<308>

val

Phe

Arg

Lys

Cys

val

Gln

Arg

Glu

Trp

Trp

Asn

val

LYS

Tyr

Asp

Ser

Glu

Gln

Thr

Thr

Glu

Gly

val

Gln

val

Homo sapiens

val

His

Giu

Asp

Pro

Leu

Ile

phe

Lys

Glu

Glu

Lys

rhe

swiss-Prot/QoH299

iy

6 10 <211>9

Gln  Tyr Phe Asn

1
1465

Tyr
1480

Pro
1495

Leu
1510

Asp
1525

Gly
1540

ser
1555

Lys
1570

Ile
1585

Lys
1600

LysS
1615

His
1630

Glin
1645

Gly
1660

Ala

Glu

Cys

Lys

val

Asn

ser

ser

His

Pro

Trp

Cys

Cys

TYTr

Lys

Arg

val

ASD

Asp

Gly

Pro

Tyr

Asn

Pro

Gln

Pro

Tyr

Glu

Cys

Thr

TYyr

Phe

Ser

Ile

Leu

Leu

Glu

Asp

Asn

P

60 <213>

6515

val Glu teu Ile GIn

Asn

Asp

Ala

Leu

val

ASp

Asp

Lys

Met

ser

Glu

Leu

1470

Leu
1485

Gly
1500

Glu
1515

Glu
1530

Tyr
1545

Glu
1560

Glu
1575

Cys
1590

Trp
1605

Tyr
1620

Asp
1635

Gly
1650

Glu

LYS

Glu

Glu

LYS

Tyr

vai

Arg

Gly

Ile

Glu

Ala

Glu

Leu

Asn

Arg

Thr

ile

Gin

Glu

Leu

Ile

cys

rhe

Ser

Asn

Cys

Leu

Arg

Met

val

Ala

ser

Gly

Gln

Thr
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<212> PRT <213> Homo sapiens <400> 56 15 lle lle Leu Asp ser Val
Asp Ala Ala 15 20<210>57 <211>9 <212> PRT <213> Homo sapiens
WO 26084002257 lle Glu Pro Asp Thr Asp Ala Pro GIn 1 5 30 <24@p£18004/008609
<211> 17 <212> PRT <213> Homo sapigens 35 <400> 58 Asn lle GIn Pro
lle Phe Ala Val Thr Ser Arg Met Val Lys Thr Tyr 1510 15 40 Glu 45
812> PRT <213> Homo sapiens 50 <400> 59 Glu
Phe Ala Val Thr Ser Arg Met Val Lys 151015 55

s A20Te CHPIORD

Thr Ty#0BHu 86 <210> 60 <211> 17 <212> PRT <213> Homo sapiens

65

Ile Lys Ser ggn Gln Ser Glu

Ile Gln ggr Gln Leu val Asp

Glu Met Arg Ala Leu Ala Gly
50 55

val Asn Gly Asp Gln Tyr Cys
65 70

val Gglu GIn Asn Thr Leu Gln

His

ASp

Asp

Arg

55

Gly

Ile

ASD

<210> 46

<211> 567

<212> PRT )

<213> Homo sapiens

<300>

<308> Swiss~-Prot/Q96R(Q9

<309> 2003-02-28

<313> (L..(567)

<d00> 46

Met Ala Pro Leu Ala Leu

1 5

Ser Leu val Ala Ser Gin

20

Phe Glu Lys Cys Met Gln
35

val Thr Trp Gly Leu Asn

50

val Gly Ala Gly val Ala

65 70

Ala Gly His Lys val Thr

85
Arg Ile phe Thr Tyr Arg
100
Gly Ala Met Arg Met Pro

Ser

val
Ile
40

Asn

Gly

Glu

Leu
Trp
Pro
40

Thr
Leu
Leu

GIn

ser

Thr

25

ser

Pro

Asp

Phe

Leu

Asp

l.eu

val

Giu

Asn

105

His

Arg

Gln

Lys

Tyr

Leu
920

val

10

Ala

Tyr

Lys

Ala

Ala

90

Thr

Arg

e

Asp

Ala

Glu

75

Lys

Leu

Glu

Glu

Pro

Ala

75

Asp

Gly

Ile

Leu

Asn

Thr

60

Leu

Leu

val

Arg

Gin

Glin

60

Lys

Asn

Trp

Leu

AsSp

Ala

45

Pro

Phe

Ala

Pro

Ser

Leu

45

Arg

val

Arg

Ile

His

Gly
30
Leu

Pro

val

1le

Gln

30

l.eu

val

Leu

Ile

Gly

110

Lys

Lys

Arg.

Gin

Glu

Leu

15

AsSp

Lys

ite

Ser

Gly

85

Giu

Leu

Met ser Gly Leu Arg val Tyr Ser Thr Ser val Thr Gly ser igg Glu
1 5

Arg

Asp

Ile

Ala
30

Leu

Pro

val

val

Asp

80

Gly

L.eu

Cys



<400> 60 Asn Lys Val Phe Gly Glu Asp Ser Val Gly Val lle Phe Lys Asn
Gly 151015 70 WO 2005/014622 PCT/EP2004/008609 51 Asp 5

WO 2030622 <211> 16 <212> PRT <213> Homo sapiens 10 gd0GrRHidilpsso9
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Pro Glu GIn Leu Lys Met Thr Val Val Lyg4.eu lle Ser His Arg 15 10 15
15 <210> 62 <211> 16 <212> PRT 20 <213> Homo sapiens <400> 62
Lys Asn Thr LéESTyr Leu GIn Met Astr&er Leu Arg Ala Glu A@B Thr 251
51015 <210> 63 <211> 16 30 <212> PRT <213> Homo sapiens <400>
63 3% NsiE GiyLGly Fiy wwwwi«eseﬁ@l&m%ﬁmw‘bm %}8 ys ASp GNs Asn -
510 15 <f0> 64 40 <211> 15 ¥212> PRT <213> Homi sapiens <400>

64 45 Gly Pro Asn Asn Tyr Tyr Ser Phe Ala Ser GIn GIn GinLyS Pro 15

B is Glu val Lys Leu Arg Asn Tyr val val Glu
10 15{5%0'&?10_ BFLpip] Jﬁo 155 160

Lys val Pro Glu Lys Leu Gly Tyr Ala Leu Arg Pro Gln Glu Lys Gly
165 170 175

His Ser Pro Glu Asp Ile Tyr Gln Met Ala Leu Asn Gin Ala Leu Lys
180 185 190

Asp Leu Lys Ala Leu Gly Cys Arg Lys Ala Met Lys Lys Phe Glu Arg
195 200 205

His Thr Leu Leu Glu Tyr Leu Leu Gly Glu Gly Asn Leu Ser Arg Pro
210 215 220

Ala val GIn Leu Leu Gly Asp val Met Ser Glu Asp Gly Phe Phe Tyr
225 230 235 240

Leu Ser Phe Ala Gliu Ala Leu Arg Ala His Ser Cys Leu Ser Asp Arg
245 250 255

Leu GIn Tyr Ser Arg Ile val Gly Gly Trp Asp Leu Leu Pro Arg Ala
260 265 270

Leu Leu Ser Ser teu Ser Gly Leu val Leu Leu Asn Ala Pro val val
275 280 285

Ala Met Thr GIn Gly Pro His Asp val His val GlIn Ile Glu Thr Ser
290 295 300

Pro Pro Ala Arg Asn Leu Lys val Leu Lys Ala Asp val val Leu Leu
305 310 315 320

Thr Ala Ser Gly Pro Ala val Lys Arg Ile Thr Phe Ser Pro Pro Leu
325 330 335

Pro Arg His Met Gln Glu Ala Leu Arg Arg Leu His Tyr val Pro Ala
340 345 350

Thr Lys val phe Leu Ser Phe Arg Arg Pro Phe Trp Arg Glu Glu His
355 360 365

Ile Glu Gly Gly His ser Asn Thr Asp Arg Pro Ser Arg Met Ile Phe
370 375 380

Tyr Pro Pro Pro Arg Glu Gly Ala Leu Leu Leu Ala Ser Tyr Thr Trp
385 390 395 400



<212> PRT <213> Homo sapiens 55 <400> 65 Gly Pro Asn Asn Tyr Tyr
Ser Phe Ala Ser GIn GIn GIn Lys Pro Glu 1510 15 60 <210> 66 <211>

WODRPoxPWR2 PRT <213> Homo sapiens 65 <400> 66 Gly Pro pstyAsholiioscoo
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Tyr Ser Phe Ala Ser GIn GIn GIn Lys PrasGlu 151015 70 WO
2005/014622 PCT/EP2004/008609 52 Asp 5<210>67 <211>18

<212> PRT <213 10 <400> 67 G| Pro A
Sor PR AEPSBI B BIAA (3 BT YR s ARG COf ATh Leu

+<210> 68 <211> 16 <212> PRT <213> Homo sapiens 25 <400> 68 Glu

s L TRPISVUERAALYSYA Gl 490 B8 GBS S0 e

430

GTn Leu Trp Asp Gly Thr Gly val val Lys Arg Trp Ala Glu Asp Gln
435 440 445

His ser GIn Gly Gly Phe val val GIn Pro Pro Ala Leu Trp Gin Thr-
450 455 460

Glu Lys Asp Asp Trp Thr val Pro Tyr Gly Arg Ile Tyr Phe Ala Gly
465 470 475 480

Glu His Thr Ala Tyr Pro His Gly Trp val Glu Thr Ala val Lys Ser
485 490 4095

Ala Leu Arg Ala Ala Ile Lys Ile Asn Ser Arg Lys Gly Pro Ala Ser
500 305 510

Asp Thr Ala Ser Pro Glu Gly His Ala Ser Asp Met Glu Gly GIn Gly
515 520 525

His val His Gly val Ala Ser Ser Pro Ser His Asp Leu Ala Lys Glu
530 ) 535 540

Glu Gly Ser His Pro Pro val GIn Gly GIn Leu Ser Leu Gln Asn Thr
545 550 555 560

Thr His Thr Arg Thr Ser His
565

<210> 47

<211> 462

<212> PRT

<213> Homo sapiens

<300>

<308> Swiss~Prot/pP02790
<309 1986-07-21

<313> (1)..(462)

<400> 47

Met Ala Arg val Leu Gly Ala Pro val Ala Leu Gly Leu Trp Ser Leu
1 5 10 ‘ 15

Cys Trp Ser Leu Ala Ile Ala Thr Sgo Leu Pro Pro Thr ggr Ala His
20

Gly Asn val Ala Glu Gly Glu Thr Lys Pro Asp Pro Asp val Thr Glu
35 40 45

Arg Cys Ser Asp Gly Trp Ser Phe Asp Ala Thr Thr Leu Asp Asp Asn
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<212> PRT 35 <213> Homo sapiens <400> 69 ser Leu Arg G1u Leu His
Leu Asp His Asn Gin lle Ser Arg 4015 10 <210> 70 <211>13 45
WO 2p§AHPRT <213> Homo sapiens <400> 70 50 Leu Arg GlPCEEPISILBB60Y

Asp His Asn GIn lle Ser Arg 15 10 <213> 71 55 <211> 15 <212> PRT
<213> Homo sapiens <400> 71 60 Glu Thr Met Lys Met Arg Tyr Glu His

lle Asp HEThr Phe Glu 1510 $5 65 <210> 72 <211>607 <212> PRT
<213> Homo sapiens 70 <400> 72 WO 2005/014622

PCTER2004/688604: $8 & khEhrydes 1y sMetPAry

Thr B¥e Glu lle 1510 15 §&In 10 <210> 73 <21%> 16 <212> PRT
<213> Homo sapiens 15 <400> 73 His Met Phe LeuGIn Asp Glu lle lle
Asp msngyrg”mmmégﬁemmssm JEBUZQY‘QI_E%)D T4 s<@4riPhg Pro ggr Pro

val Asp Ala

Gly

Pro

Ala

145

phe

Met

Arg

Phe

Arg

Gly

Cys

Ala

Arg

Pro

305

val

Asp

Lys

130

Ala

Phe

Lys

Trp

Asp

210

Asp

Thr

Ser

Thr

Asp
290

LYS

115

Leu

val

Gin

Glu

Leu

195

Pro

Tyr

Gly

Pro

TVYr

275

Gly

Ala phe Arg GIn

100

val

Leu

Giu

Gly

Arg

180

Gly

val

Phe

His

His

260

Ala

Trp

ser Ala val

GIn

Gly Tﬁr‘

Trp

Gin

Cys

Arg

Arg

Met

Leu

Phe

His

Asp

GIn
325

val

Asp

His

150

Arg

Trp

Tyr

Gly

Pro

230

Asn

val

Ser

Ser

Ala

310

val

Tyr

Glu

135

Arg

Glu

Pro

TYr

Glu

215

cys

ser

Leu

Gly

Trp

Ala

Tyr

Gly

Pro

120

Phe

Gly

Trp

Ala

Cys

200

val

Pro

Thr

ser

Thr

280

Pro

rhe

val

His

105

PIro

Pro

Giu

Phe

val

185

Phe

Pro

Gly

His

Ala

265

His

Ile

ser

Phe

Asn

Glu

Gly

cys

Gln

PTo

Arg

His

250

Leu

Tyr

Ala

Trp

Leu
330

Ser

Lys

Ile

Gln

155

ASp

Asn

Gly

Arg

Gly

Gly

Thr

Trp

His

Glu

315

Thr

val

Lys

Pro

140

Ala

Leu

Cys

Asn

TYyr

220

His

Pro

ser

Arg

Gin

300

Glu

LysS

rhe

Glu

125

Ser

Glu

Ala

Ser

Gln

205

Pro

Gly

Glu

Asp

leu

285

Trp

Lys

Gly

Leu

110

Lys

Pro

Gly

Thr

Ser

190

Phe

Arg

His

Tyr

Asn

270

Asp

Pro

Leu

Gly

Ile
Gly
Leu
val
Gly
Ala
Leu
Asp
Arg
Met
255
His
Thr

Glin

Tyr

Ty
335

Gty Higslldspigis.ys

Lys

Tyr

Asp

Lau

160

Thr

Leu

Arg

val

Asn

240

Arg

Gly

Ser

Gly

Leu

320

Thr



<212> PRT <213> Homo sapiens 25 <400> 74 Val Asp Arg Tyr lle Ser
Lys Tyr Glu Leu Asp Lys Ala Phe ser ASP 151015 30 Arg 35 <210>

WO Z80R1422 14 <212> PRT <213> Homo sapiens 40 <400> P&PRwg by ess09
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Ser Lys Tyr Glu Leu Asp Lys Ala Phe Seg7Asp 15 10 45 <210> 76
<211>19 <212> PRT 50 <213> Homo sapiens <400> 76 Leu Pro Val

Gly Arg Thr Val Met Val Asn lle Glu Asn Pro Glu Gly 5515101 IIQB%ro
Vol GOROTBY 79 et 5t PEB 1 PP eres A ot Cobfen lalt P
77 Leu Pro Val Gly Arg Thr Val Met Val Asn lle Glu Asn Pro Glu Gly. 70 1

5 10 1340 2008 14672 PCIRRZORI00EA0% 54 P YAL 3205 cry

ser Ser Arg Leu His ITe Met Ala Gly Arg Arg Leu Trp Trp Leu ASp
370 375 380

Leu Lys Ser Gly Ala Gln Ala Thr Trp Thr Glu Leu Pro Trp Pro His
385 390 395 400

Glu Lys val Asp Gly Ala Leu Cys Met Glu Lys Ser Leu Gly Pro Asn
405 410 415

ser Cys Ser Ala Asn Gly Pro Gly Leu Tyr Leu Ile His Gly Pro Asn
420 425 430

Leu Tyr Cys Tyr Ser Asp val Glu Lys Leu Asn Ala Ala Lys Ala Leu
435 440 445

Pro Gln Pro Gln Asn val Thr Ser Leu Leu Gly Cys Thr His
450 455 460

<210> 48

<21l> 369

<212> PRT

<213> Homo sapiens

<300>

<308> sSwiss-Prot/p50502
<309> 1886-10-02

<313 (1)..(369

<400> 48

Met Asp Pro Arg Lys val Asn Glu Leu Arg Ala Phe val Lys Met Cys
1 5 10 15

Lys Gin Asp ;ro ser val Leu His ggr Glu Glu Met Arg ghe Leu Arg
0 0

Glu Trp ¥%1 Glu ser Met Gly ggy Lys val Pro Pro ﬁ;a Thr GIn Lys

Ala Lys Ser Glu Glu Asn Egr Lys Glu Glu Lys 250 Asp Ser Lys Lys
50

val Glu Glu Asp teu Lys Ala Asp Glu Pro Ser Ser Glu Glu Ser Asp
65 70 75 80

Leu Glu Ile Asp lé}S/S Glu Gly val Ile géu Pro Asp Thr Asp géa Pro

GIn Glu Met Gly Asp Glu Asn Ala Glu Ile Thr Glu Glu Met Met Asp



<212> PRT 10 <213> Homo sapiens <400> 78 Gly Thr Pro His Gly lle lle

Leu Asp Ser Val Asp Ala Ala Phelle 15151015 Cys Pro 20 <210> 79

WOMAH4B2<212> PRT 25 <213> Homo sapiens <400> 79 Mat¥a k008609
Pro Leu Leu Met Gin Ala Leu Pro Met GlygAla Leu Pro 3015 10 15 GIn

10’
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Gly 35 <210> 80 <211>17 <212> PRT 40 <213> Homo sapiens <400>

80 Met Ala Thr Pro¥08u Leu Met GIn Ala LESPro Met G1y Ala LeldPro 45
151015 Gin50<210>81 <211> 16 <212> PRT 55 <213> Homo
sapie@sn MR0ASH] Met Ba ThisPralLedd el Mel &lalAlaleu PioAdet Gly Gly
Ala Leu Pro 684510 15 <210> 82 4291> 21 65 <212> PR¥%213>
Homo sapiens <400> 82 70 met Ala Thr Pro Leu Leu Met Gin Ala Leu

Pro MBwGlyAlailreuyBraa Vir 2

10 15

Pro
145
Leu
Ile
Arg
Cys
aln
225
LYS
Ala
Gln
Met
Pro
305
Glu
Asp

LyS

Ala

130

Arg

Gin

Asn

Leu

Lys

210

Pro

Arg

Arg

Ser

Pro

290

Gly

val

val

val

Ley

LysS

Pro

ey

195

Leu

Arg

Glu

Glu

Gly

Gly

Met

Leu

Ala

met

Ala

Pro

Asp

Gly

Asp

Ala

Glu

Glu

260

Ala

Asn

Ala

Ala

Gln

340

ASnh

355

Ile

Asn

165

Ser

His

TYyr

G1in

Arg

His

Gln

phe

Gly

Ala

325

Asn

Leu

Leu
150
Ala
Ala
Trp
ASD
LYS
230
Glu
Glu
Tyr
Pro
Met
310
Met

Pro

Ile

Tyr

Ala

Gln

Glu

Glu

215

Ile

Ile

Arg

Gly

Gly

Pro

Gln

Ala

Ser

Ala

Ile

Pro

Glu

200

Asp

Ala

Lys

Ala

Ser

280

Gly

Gly

AsSp

Asn

Lys
360

Lys Arg Ala Ser
155

Arg

Tyr

185

Ala

Ala

Glu

Glu

Gln

265

Phe

Met

Leu

Pro

Met

345

Leu

Asp

170

Lys

Ala

ser

His

Arg

250

Arg

Pro

Pro

Asn

Giu

330

Sar

Ser

Cys

Trp

His

Ala

Arg

235

ile

Glu

Gly

Gly

Giu

315

val

Lys

Ala

AsSp

Arg

Asp

Met

220

Arg

Glu

Glu

Gly

Met

300

Ile

Met

Tyr

Lys

val

Arg

Gly

Leu

205

Leu

LYS

Arg

Glu

phe

285

Gly

Leu

val

Gln

rhe
365

Phe

Ala

Lys

190

Ala

Lys

Tyr

val

Ala

270

Pro

Gly

ser

Ala

Ser

350

Gly

0501462 P RC THEP2QOADOSERO LSS 1 &
135 140

val

1le

175

Ala

Leu

Glu

Glu

Lys

255

Arg

Gly

Gly

Asp

Phe

335

Asn

Gly

Asn

Lys
160

Glu

His

Ala

val

Arg

Lys

Arg

Gly

Met

Pro

320

Gln

Pro

Gln



GIn Gly Pro Met GIn 5 20 <210> 83 <211> 15 10 <212> PRT <213>
Homo sapiens <400> 83 15 Ala Thr Pro Leu Leu Met Gin Ala Leu Pro

WO NIeiiBig2Ala Leu Pro 1510 15 <210> 84 20 <211> 23 <2RCF/PIR{U4/608609
<213> Homo sapiens <400> 84 25 His48ro Pro Val GIn Trp Ala Phe GIn

Glu Thr Ser Val Glu Ser Ala 151015 30 Val Asp Thr Pro Phe Pro Ala

20 <210> 85 35 <211> 24 <212> PRT <213> Homo sapiens <400> 85

40 Hﬁéﬁ@ P Val GIn Trp Ala Phe Gin Glu Thr Ser Val Glu Ser Ala 15

10 1524>-Vap#sp Thr Pro Phe Pro Ala Gly 20 <210> 86 50 <211> 22

<212:2PRT ¢PI8>43Bhs8Ssapiens <400> 86 55 His Pro Pro Val GIn Trp

Ala Phgy&ln Gdu Thr Ser Val Glu Ser Ala 1510 15 60 Val Asp Thr Pro

5
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Phe Pro 20 <210> 87 65 <211> 17

1

<210>
«211>
<212>
<213>

<400>

50

PRT
Homo

50

Leu Thr Leu

1

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

<400

51

PRT
Homo

51

phe val Ile
1

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

<400>

52

9
PRT
Homo

52

Tyr Leu Leu

i

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

<400>

53

9
PRT
Homo

53

Tyr Glu Leu

1

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

<400

24
9
PRT
Homo

54

Ile Lys Ser
1

<210>
<211>
<212>

55
9
PRT

met Gln Leu Met His Ala Asn Ala Gln
5

sapiens

Asp Ser Asn Thr Lys Tyr
5

sapiens

Asp %ys ser Gly Ser Met

sapiens

Asp Ser Asn Ser Trp Ile
5

sapiens

Asp Lys Ala Phe Ser Asp
5

sapiens

Gln 6In ser Giu val Thr
5
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<212> PRT <213> Homo sapiens <400> 87 70 WO 2005/014622
PCT/EP2004/008609 56 Lys lle Tyr LeU Tyr Thr Leu Asn Asp Asn Ala
wo 2803)05en8er Pro Val 151015 5Val <210> 88 10 <211> 26TAXTAC PEREG09

<213> Homo sapiens <400> 88 15 Lysgle Tyr Leu Tyr Thr Leu Asn Asp
Asn Ala Arg Ser ser Pro Val 151015 20 <210> 89 <211> 17 <212>
PREXZ:3>Haoenexysiens 25 <400> 89 lle Tyr Leu Tyr Thr Leu Asn Asp
Asn_alp Argser ser Pro Val Val 151015 30 lle 35<210>90 <211> 15
<212> PRT <213> Homo sapiens 40 <400> 90 lle Tyr Leu Tyr Thr Leu
AsrABpIABNTAR Aty BrsEPPRY V"2 AW 15 45 <210> 91 <211> 16
<21%2> PRT <213> Hofo sapiens 50 <400> 91 lle Tyr Leu Tyr Thr Leu
Asn Asp AerIGAIa Arg Ser Ser Pro Val Val

<210>
<21i> 9
<21Z2> PRT
<213> Homo

<400> 56

1le ITe Leu
1

<210> 57
<211> 9
<212> PRT
<213> Homo

<400> 57

1le Glu Pro
1

<210> 58
<211> 17
<212> PRT
<213> Homo

<400> 58

Asn Ile Gin
1

Glu

<210> 59
<2il> 19
<212> PRT
<213> Homo

<400> 59
Glu Asn Asn
1

Thr Tyr Glu

<210> 60
<211> 17
<212> PRT
<213> Homo

<400> 60

Asn Lys val
1

sapiens

Asp Ser val Asp Ala Ala
5

sapiens

Asp Thr Asp Ala Pro Gln
5

sapiens

pro Ile Phe Ala val Thr igr Arg Met val Lys {gr Tyr
5.

sapiens
5

Tle GIn Pro Ile Phe Ala val Thr Ser Arg Met Xgl LyS

sapiens

phe Gly Glu Asp Ser val Gly val Ile phe Lys Asn Gly
5 i0 15



151015 55<210>92 <211> 15 <212> PRT 60 <213> Homo sapiens
<400> 92 Tyr Asn Ser Tyr Ser Val Ser Asn Ser Glu Lys Asp lle Met Ala

wG filsslebidfr 15 <210> 93 <211> 15 70 <212> PRT WO 200501462804/008609
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PCT/EP2004/008609 57 <213> Homassapiens <400> 93 5 Ala Gly Ser
Leu Thr Leu ser Lys Thr Glu Leu Gly Lys Lys Ala 15 10 15 <210> 94 10
<211>16 <212> PRT <213> Homo sapiens <400> 94 15 Ala Gly ser
Leu T Leu Ser Lys Thr Glu Leu Gly Lys Lys AlaAsp 151015 20
<210> 95 <211> 14 <212> PRT <213> Homo sapiens 25 <400> 95 Val

Pro %}ﬁsp N Thr Gly Glu Asp Val Thr Pro GIn Asn 1510 30 <210>

96 < 135<212> PRT <213> Homo sapiens 35 <400> 96 Asp Ser

Lys Rag2His B#n Ala lle Asn Asp Ala His GIn
<213> Homo sapiens

<400> 61

Tyr Pro Glu G1n Leu Lys Met Thr val val Lys Leu Ile Ser His Arg
1 5 10 15

<210> 62

<211> 16

<212> PRT

<213> Homo sapiens

<400> 62

Lys Asn Thr Leu Tyr Leu Gln Met Asn ier Leu Arg Ala Glu égp Thr
1 5 0 .

<210> 63

<211> 16

<212> PRT .
<213> Homo sapiens

<400> 63

Asn Gly Gly His Tyr Thr Tyr Ser Glu Asn Arg val Glu Lys Asp Gly
i 3 10 15

<210> 64

<211> 15

<212> PRT .
<213> Homo sapiens

<400> 64

Gly Pro Asn Asn Tyr Tyr Ser Phe Ala Ser Gln GIn GlIn Lys Pro
1 5 10 15

<210> 6%

<211> 16

<212> PRT

<213> Homo sapiens

<400> 65

Gly Pro Asn Asn Tyr Tyr Ser Phe Ala Ser Gln Gln GIn Lys Pro Glu
1 5 10 15

<210> ©66

<211> 17

<212> PRT

<213> Homo sapiens

<400> 66

Gly Pro Asn Asn Tyr Tyr Ser Phe Ala Ser Glin GIn Gln Lys Pro Glu
1 5 10 15



WO 2800860 15 <210> 98 <211> 15 55 <212> PRT <213> HBRTIRR0IE198609
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1510 40<210> 97 <211> 15 <212> PRT 45 <213> Homo sapiens
<400> 97 Met Pro Leu Glu Phe Lys Thr Leu Asn Val Leu His Asn Arg Gly

<400> 98 60 Ala Thr Arg Ser ile GIn VdiZAsp Gly Lys Thr lle Lys Ala GIn 1
510 15 <210> 99 65 <211> 18 <212> PRT <213> Homo sapiens <400>
99 7A05E/VO 2005/014622 PCT/EP2004/008609 58 Ala Thr Arg Ser lle Gin
Val Asp Gly Lys Thr lle Lys AlaGInlle 151015 5 Trp Asp <210> 100
10 <211> 14 <212> PRT <213> Homo sapiens <400> 100 15 Thr Arg
Ser lejgin V@l Asp Gly Lys Thr lle Lys AlaGIn 1510 20 <210> 101
<21%210% <PA2> PRT <213> Homo sapiens 25 <400> 101 Ala Thr Arg

ser E&%g@ \/@%sga%%kgs Thr lle Lys Ala Gin lle

<400>

67

Gly Pro Asn Asn Tyr
1 5

Asp Thr

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

<400>

68

16

PRT

Homo sapiens

68

Glu Lys teu Trp Phe
1 5

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

<400>

1

<210>
<211>
<212>
<213

<400>

69

14

PRT )
Homo sapiens

69

Ser Leu Arg Glu %eu

70

13

PRY .
Homo sapiens

70

Leu Arg Glu Leu His
1 5

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

<400>

71

15

PRT .
Homo sapiens

71

Glu Thr Met Lys Met
1 5

<210>
<211
<212>
<213>

<400>

72

17

PRT .
Homo sapiens

72

Tyr Ser Phe Ala

val Pro Ala Lys

His Leu Asp His

Leu Asp His Asn

Arg Tyr Glu His

ser Gin Gln GIn Lys Pro Glu
10 15

val Glu Asp Ser Gly His Tyr
10 15

Asn GIn Ile Ser Ard
10

Gln Ile Ser Arg
10

Ile Asp His Thr phe Glu:
10



151015 30 Trp 35<210> 102 <211> 13 <212> PRT <213> Homo
sapiens 40 <400> 102 Arg Ser lle GIn Val Asp Gly Lys Thr lle Lys Ala GIn

WO 2085004603 <210> 103 <211> 9 <212> PRT <213> Homo sapBRB2ME0/008609
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<400> 103 lle GIn Pro lle Phe Ala Val Th¥ ser 1555 <210> 104 <211>9
<212> PRT 60 <213> Homo sapiens <400> 104 val Phe Giy Glu Asp ser
val Gly yalp Lo ¢ é?sl%é% B B 52t E%TH\{\QOT%QOE#@%WIM
PCTHE=P2004/008609 39 <2 >Homo sapiens <400> 105 5 Leu Lys5Met
ThrVal Val Lys Leu lle 15 <210> 106 10 <211>9 <212> PRT <213>
Homgapiens <400> 106

<210> 73

<211> 16

<212> PRT .
<213> Homo sapiens

<400> 73

His Met Phe Leu GIn Asp Glu Ile ITe Asp Lys Ser Tyr Thr Pro Ser
1 5 10 15

<210> 74

<211> 17

<212> PRT

<213> Homo sapiens

<400> 74

val Asp Arg Tyr Ile Ser Lys Tyr Glu Egu Asp Lys Ala phe ier Asp
1 5

Arg

<210> 75

<211> 14

<212> PRT

<213> Homo sapiens

<400> 75

Arg Tyr Ile Ser Lys Tyr Glu Leu AsSp Eys Ala phe Ser Asp
1 5 0

<210> 76

<21l> 19

<212> PRT .
<213> Homo sapiens

<400> 76

Leu Pro val Gly Arg Thr val Met val Asn Ile Glu Asn Pro Glu Gly
1 5

Ile Pro val

<210> 77

<211> 20

<212> PRT

<213> Homo sapiens

<400> 77

Leu Pro val Giy Arg Thr val Met val égn ITe Glu Asn Pro Glu Gly
1 5 :
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15 Tyr Leu GIn Met ASn Ser Leu Arg Ala 15 20 <210> 107 <211>9

<212> PRT <213> Homo sapiens 25 <400> 107 Tyr Thr Tyr ser Glu Asn

WO 200505423 1u 1 5 30 <210> 108 <211> 9 <212> PRT <213 HJEFG004/008609
sapiens 35 <400> 108 Tyr Tyr Ser Phe’Ala Ser Gin Gin GIn 1 5 40

<210> 109 <211>9 <212> PRT 45 <213> Homo sapiens <400> 109

Phe Val Pro Ala Lys Val Glu Asp ser 50 1 5<210> 110 <211>9 55

<2123 PRiAo<24B> ytomo sapiens <400> 110 60 Leu His Leu Asp His

Asn GIn lle Ser 14 <210> 111 65 <211>9 <212> PRT <213> Homo

sapiens <400> 111 70 WO 2005/014622 PCT/EP2004/008609

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

<400>

78
18
PRT
Homo

78

Gly Thr Pro

1

Cys Pro

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

<400>

79
18
PRT
Homo

79

Met Ala Thr

1

Gin Gly

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

<400>

80
17
PRT
Homo

80

Met Ala Thr

1

GIn

<210>
<211
<212>
<213>

<400>

81
16
PRT
Homo

81

Met Ala Thr

1

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

<400>

82
21
PRT
Homo

82

~ Met Ala Thr

sapiens

His Gly ITe Ile Leu Asp Ser val Asp Ala Ala phe Ile
5 10

sapiens

Pro Leu Leu Met Gin Ala Leu Pro Met Gly Ala &gu Pro
5 10

sapiens

Pro Lteu Leu Met GlIn Ala Leu Pro Met Gly Ala igu Pro
5 10

sapiens

Pro Leu Leu Met GIn Ala Leu Pro Met Gly Ala igu Pro
5 .

sapiens

Pro Leu Leu Met GIn Ala Leu Pro Met Gly Ala Leu Pro



60 Met Arg Tyr Glu His lle Asp His Thr 155 <210> 112 <211>9 <212>
PRT <213> Homo sapiens 10 <400> 112 Phe Leu GIn Asp Glu lle lle Asp

WO R§es/@1 25 <210> 113 <211>9 <212> PRT <213> Homo 38piai=02£008609
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<400> 113 Met Val Asn lle Glu Asn Pro®lu Gly 15 25 <210> 114 <211>
9 <212> PRT 30 <213> Homo sapiens <400> 114 Leu Met GIn Ala L eu
Pro Met Gly Ala 35 1 5<210> 115 <211>9 48 <212> PRT <213> Homo
sapiens <400> 115 45 Trp Ala Phe Gin Glu Thr Ser Val Glu 15 <210>

116 30 & Ey>Ryo< ébfiﬁ"RT <213> Homo sapiens <400> 116 55 Tyr Thr
Leu Asn Asp Asn Arg Ser

<210> 83

<211l> 15

<212> PRT

<213> Homo sapiens

<400> 83

Ala Thr Pro Leu Leu Met Gin Ala Leu Pro Met Gly Ala Leu Pro
1 5 10

<210> B84

<211> 23

<212> PRT .
<213> Homo saptens

<400> B84

His Pro Pro val Gln Trp Ala Phe G1In Glu Thr Ser val Glu Ser Ala
i 5 10 15

val Asp Thr 250 phe Pro Ala

<210> 85

<211> 24

<212> PRT

<213> Homo sapiens

<400> 85

His Pro Pro val §1n Trp Ala Phe Gln géu Thr ser val Glu igr Ala
1

val Asp Thr ggo Phe Pro Ala Gly

<210> 86

<211> 22

<212> PRT

<213> Homo sapiens

<400> 86

His Pro Pro val §1n Trp Ala phe GIn Glu Thr Ser val Glu igr Ala
1

val Asp Thr sgo Phe pPro

<210> §7

<211> 17

<212> PRT

<213> Homo sapiens

<400> 87



1560<210> 117 <211>9 <212> PRT <213> Homo sapiens 65 <400>
117 Tyr ser Val Ser Asn Ser Glu Lys Asp 15 70 WO 2005/014622

WO 2PFq1P20041008609 61 <210> 118 <211> 9 <212> PRPYEBU4YINGY
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sapiens 5 <400> 118 Leu Thr Leu SeBBys Thr Glu Leu Gly 15 10 <210>

119 <211>9 <212> PRT_15 <213> Homo sapiens_ <400> r
Gly &R Rp VAT TP G 26557851031 55“ <’§flé“§g 255él ‘igsllzi @T\m
<21]3> Homo sapiens <400> 120 30 Phe His GIn Ala lle Asn Asp Ala His
15 <%10> 121 35 <211>9 <212> PRT <213> Homo sapiens <400> 121
40 Phé Lys Thr Leu Asn Val Leu His Asn

<210> 88

<211> 16

<212> PRT )
<213> Homo sapiens

<400> 83

Lys Ile Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 5er ggo val
1 5 10

<210> 89

<211> 17

<2312> PRT )
<213> Homo sapiens

<400> 89

Ile Tyr Leu Tyr Thr Leu Asn Asp Asn iga Arg ser Ser Pro X%T val
1 5

Ile

<210> 90

<211> 15

<212> PRT

<213> Homo sapiens

<400> 90

tle Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro val
1 5 10 15

<210> 91

<211> 16

<212> PRT .
<213> Homo sapiens

<400> 91

Tle Tyr teu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Vval val
1 5 10 15

<210> 092

<211> 15

<212> PRT )
<213> Homo sapiens

<400> 92

Tyr Asn Ser Tyr Ser val Ser Asn Ser ggu Lys Asp Ile Met é}a
1 5

<210> 93
<211> 15
<212> PRT



1545<210> 122 <211>9 <212> PRT <213> Homo sapiens 50 <400>
122 lle GIn Val Asp Gly Lys Thr lle Lys 1555 <210> 123 <211> 769

WO 2@524pRT <213> Homo sapiens 60 <300> <308> SwisspFottR®2d:0Q/H08609
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<309> 1987-08-13 <313> (1)..(769) 65 5A00> 123 Met Leu Gly Leu Arg
Pro Pro Leu Leu Ala Leu Val Gly Leu Leu Ser 151015 70 WO
20057331482 2HPTST AZP260%/008609 62 Leu Gly Cys Val Leu ser Gln Glu
Cys Thapdys Bhe Lys.Val ser ser 20 25 30 5 Cys Arg Glu cys lle Glu ser
y Pro GI Cys Thr Trp CyS GIn Lys 3540 45_10 Leu Asn Phe Thr Gly
e a ypﬁ@m&ls fle'&ky Y ‘Asp i £3'53-86 g BYS &1 L‘E&
Leu Met Arg Gly Cys Ala Ala Asp Asp lle Met Asp 1565 70 75 80 Pro Thr
Ser Leu Ala Glu Thr GIn Glu Asp His Asn Gly Gly GIn Lys 8590 95 20
Gin L%%: A%ﬁ) Gin Lys Val Thr Leu Tyr Leu Arg Pro Gly GIn Ala 100

105 1401225 AdmrAla Phe Asn Val Thr Phe Arg Arg Ala Lys Gly Tyr Pro lle
Asp <213> Homo sapiens

<400> 94

Ala Gly Ser Leu Thr Leu Ser Lys Thr Glu Leu Gly Lys Lys Ala Asp
1 5 10 15

<210> 95

<211l> 14

<212> PRT

<213> Homo sapiens

<400> 95

val Pro Lys Asp Tyr Thr Gly Glu Asp Xgl Thr Pro Gin Asn
1 5

<210> 96

<211> 13

<212> PRT

<213> Homo sapiens

<400> 96

Asp Ser Lys Phe His Gln Ala Ile Asn Asp Ala His GIn
1 5 10

<210> 97

<211> 15

<212> PRT

<213> Homo sapiens

<400> 97

Met Pro Leu Glu Phe Lys Thr Leu Asn val Leu His Asn Arg Gly
1 5 10 15

<210> 928

<211> 15

<212> PRT i
<213> Homo sapiens

<400> 098

Ala Thr Arg ser Ile GlIn val Asp Gly Lys Thr Ile Lys Ala Gln
1 3 10 15

<210> 99

<211> 18

<212> PRT

<213> Homo sapiens

<400> 99



115120 125 30 Leu Tyr Tyr Leu Met Asp Leu Ser Tyr Ser Met Leu Asp
Asp Leu Arg 130 135 140 Asn Val Lys Lys Leu Gly Gly Asp Leu Leu Arg

WO ME/LE$Bsn Glu lle 35 145 150 155 160 Thr Glu Ser Gly ARCIT&BigoRhess09
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Gly Ser Phe Val Asp Lys Thr Val 165 1¥9 175 40 Leu Pro Phe Val Asn
Thr His Pro Asp Lys Leu Arg]Asn Pro Cys Pro 180 185 190 45 A?%‘ S
Glu (8 GRT CYE GiR TP 1o PRE NATHE Wrd Kfis V) (126 15 2 ég% te
50 Lys Leu Thr Asn Asn Ser Asn GIn Phe Gin Thr Glu Val Gly Lys GIn
210 215 220 Leu lle Ser Gly Asn Leu Asp Ala Pro Glu Gly Gly Leu Asp
Ala ME? 88P25 230 235 240 Met Gin Val Ala Ala Cys Pro Glu Glu lle Gly
Trp Arg Asn Val Thr 245 250 255 60 Arg Leu Leu Val Phe Ala Thr Asp
Asp g%hgiég Phe Ala Gly Asp 260 265 270 65 Gly Lys Leu Gly Ala
lle LedikAr Pig Asn Asp Gly Arg Cys His Leu 275 280 285 70 Glu Asp
Asn k@iZ¥yr ys Arg ser Asn Glu Phe Asp Tyr Pro Ser Val WO

2005781 3% 2 2PEeT ABP280%/008609 63 290 295 300 Gly Gin Leu Ala His
Lys Leigdhla @hgy Asn Asn lle Gin Pro lle Phe 5 305 310 315 320 Ala Val
Thr Ser Arg Met Val Lys Thr Tyr Glu L¥s Leu Thr Glu lle 325330335 10
lle PAS'TyATSer Ma VAl EI) il AP SEV Y SR S 8elVish (Pl B0 345
350 15 Val His Leu lle Lys Asn Ala Tyr Asn Lys Leu Ser ser Arg Val Phe
355 360 365 Leu Asp His Asn Ala Leu Pro Asp Thr Leu Lys Val Thr
Tyr Aj%}@er 375 380

<212> PRT )
<213> Homo sapiens

<400> 101

Ala Thr Arg Ser %13 Gin val Asp Gly i%s Thr Ile Lys Ala ng ile
1

Trp

<210> 102

<211> 13

<212> PRT .
<213> Homo sapiens

<400> 102

Arg Ser Ile Gln ga] Asp Gly Lys Thr ige Lys Ala GlIn
1

<210> 103

<211> 9

<212> PRT

<213> Homo sapiens

<400> 103

Ile GIn Pro Ile Phe Ala val Thr ser
1 5

<210> 104

<21i> 9

<212> PRT

<213> Homo sapiens

<400> 104

val Phe Gly Glu ésp ser val Gly val
1

<210> 105
<211> 9
<212> PRT



Phe Cys Ser Asn Gly Val Thr His Arg Asn Gin Pro Arg Gly Asp Cys 25
385 390 395 400 Asp Gly Val Gin lle Asn Val Pro lle Thr Phe Gin Val Lys

WO NRi0T4922405 410 415 30 Ala Thr Glu Cys lle Gin Glu Gin S€rIRHE0APIRS09
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Arg Ala Leu Gly 420 425 430 35 Phe TBhr Asp lle Val Thr Val Gin Val Leu
Pro Gin Cys Glu Cys Arg 435 440 445 40 Cys Arg Asp Gin Ser Arg Asp
Arg sét-teu N HigRBRIEys Gly Phe 450 455 460 Leu Glu Cys Gly lle
Cys AignCysidsp Thr Gly Tyr lle Gly Lys Asn 45 465 470 475 480 Cys
Glu Cys Gin Thr Gin Gl l'Ar er Ser Gin_Glu Leu Glu Gly Ser 485 490
495 5(5’ ('39@ M"gtL-{/ErAg/ﬁ Agﬁ A St I Cys Ser Gly Leu Gly Asp Cys
500 505 510 55 Val Cys Gly Gin Cys Leu CYS His Thr Ser Asp Val Pro
Gly L s{l)_eu 1515 520 525 60 lle Tyr Gly Gin Tyr Cys Glu Cys Asp Thr lle
Asn >Clug&f5g Tyr 530 535 540 Asn Gly Gin Val Cys Gly Gly Pro Gly
Arg G 2eu giyis Phe Cys Gly 65 545 550 555 560 Lys Cys Arg Cys His
Pro GRtPhe 'HPGIENAla Cys Gin Cys Glu 565 570 575 70 WO
2005/Q44622 F£T/EP2004/008609 64 Arg Thr Thr Glu Gly Cys Leu Asn,
Pro Arg Arg Val Glu Cys Ser Gly 580 585 590 5 Arg Gly Arg Cys Arg Cys
Asn géré)?é‘cﬂlﬁd% BeieGiy I 585 600 605 10 Leu Pro Leu
Cys GIn Glu Cys Pro Gly Cys Pro Ser Pro Cys Gly Lys 610 615 620 Tyr
lle Ser C%s Ala Glu Cys Leu Lys Phe Glu Lys Gly Pro Phe Gly 15 625
630

40 ;% Asn Cys Ser Ala Ala Cys Pro Gly Leu GIn Leu Ser Asn
Asn R@12> PRT .
<213> Homo sapiens

<400>- 107

Tyr Thr Tyr ser §1u Asn Arg val Giu
1

<210> 108

<211> 9

<212> PRT '
<213> Homo sapiens

<400> 108

Tyr Tyr ser phe Ala Ser Glin GIn Gln
1 5

<210> 109

<211> 9

<212> PRT )
<213> Homo sapiens

<400> 109

phe val Pro Ala Lys val Giu Asp Ser
1 5

<210> 110

<2il> 9

<212> PRT .
<213> Homo sapiens

<400> 110

Leu His Leu Asp gis Asn Gln Ile Ser
1

<210> 111

<2il> 9

<212> PRT .
<213> Homo sapiens

<400> 111



645 650 655 20 Val Lys Gly Arg Thr Cys Lys Glu Arg Asp Ser Glu Gly
Cys Trp Val 660 665 670 25 Ala Tyr Thr Leu Glu GIn GIn Asp Gly Met

WO 206WMETyr Leu lle Tyr 675 680 685 30 Val Asp Glu Ser AGIBIN2E 400
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Ala Gly Pro Asn lle Ala Ala lle 690 695 700 Val Gly Gly Thr Val Ala Gly lle
Val Leu lle Gly lle u Leu Leu 35705 710 715 720 Val lle Trp Lys Ala
Leu IfE &rEe)ﬁyé;e‘ﬁ L%L?i“rg%‘?u My K&j 725 730 735 40 Arg Phe
Glu Lys Glu Lys Leu Lys Ser GIn Trp Asn Asn Asp Asn Pro 740 745 750
45 Le (fd% llﬁ)Ser Ala Thr Thr Thr Val Met Asn Pro Lys Phe Ala Glu
755 6 Ser <210> 124 55 <211> 1070 <212> PRT <213>
Home ierrR<300> 60 <308> Swissprot/P42338 <309> 1995-11-01
<3132y (14PR9) IGP124 65 Met Cys Phe Ser Phe lle Met Pro Pro
Ala Meipdla Asp lle Leu Asp 151015 70 lle Trp Ala Val Asp 5er Gin lle
Ala Ser Asp Aé Ser lle Pro Val WO 2005/014622 PCT/EP2004/008609

65 20;2% 88" ASH PR LW LELPPROSTARBSIRe Tyr lle GIn Leu Glu Val Pro
Arg 5 3540 45 Glu AIa Thr lle Ser Tyr lle Lys GIn Met Leu Trp Lys GIn

Val HI% %O 5? %O 10

<211>
<212> PRT .
<213> Homo sapiens

<400> 113

Met val Asn Ile Glu Asn Pro Glu Gly
1 5

<210> 114

<211> 9

<212> PRT

<213> Homo sapiens

<400> 114

Leu Met Gin Ala Leu Pro Met Gly Ala
1 5

<210= 115

<21l 9

<212> PRT .
<213> Homo sapiens

<400> 115

“{r‘p Ala pPhe Glin (S;'iu Thr ser val Glu

<210> 116

<211> 9

<212> PRT

<213> Homo sapiens’

<400> 116

Tyr Thr Leu Asn Asp Asn Ala Arg Ser
1 5

~o<210> 117
<21l> 9
<212> PRT
<213> Homo sapiens

<400> 117

Tyr Ser val Ser gsn ser Glu Lys Asp
1



Asn Tyr Pro Met Phe Asn Leu Leu Met Asp lle Asp Ser Tyr Met Phe 65
70 75 80 15 Ala Cys Val Asn GIn Thr Ala Val Tyr Glu Glu Leu Glu Asp

w0 Glos/biweB5 90 95 20 Arg Arg Leu Cys Asp Val Arg Pro PhepleguBsaoYabssoo
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Leu Lys Leu Val 100 105 110 Thr Arg Sgr Cys Asp Pro Gly Glu Lys Leu
Asp Ser Lys lle Gly Val 25 115 120 125 Leu lle Gly Lys Gly Leu His Glu
Phe Aspder tesl Lys Asp Pro Glu 130 135 140 30 Val Asn Glu Phe Arg
Arg L§'§JL tﬂrg Lys Phe Ser Glu Glu Lys lle 145 150 155 160 35 Leu
Ser Léyl al Cﬁ&nbegag%r}rsrp Met Asp Trp Leu Lys GIn Thr Tyr 165 170
175 40 Pro Pro Glu His Glu Pro Ser lle Pro Glu Asn Leu Glu Asp Lys Leu
180 185990 % Gly Gly Lys Leu lle Val Ala'Val His Phe Glu Asn Cys GIn
Asp 42195 20Q20% ValRhenses Rhedalsal Ser Pro Asn Met Asn Pro
lle LYS Val Asn 210 21% 220 50 Glu Leu Ala lle GIn Lys Arg Leu Thr lle
His Gly Lys Glu Asp Glu 225 230 235 240 55 Val 5er Pro Tyr Asp Tyr Val
Leu Gipadal SergGly Arg Val Glu Tyr 245 250 255 60 Val Phe Gly Asp His
Pro Legdle G Phe GIn Tyr lle Arg Asn Cys 260 265 270 Val Met Asn
Arg ABS1ED PrBTHis Phe lle Leu Val Glu Cys Cys Lys 65 275 280 285 lle
Lys Lys Met Tyr Glu GIn Glu Met lle Ala lle Glu Ala Ala lle 290 295 300
70 We*88p5/338622 PCT/EP2004/008609 66 Asn Arg Asn Ser Ser Asn

Leu Ptg L et Pi@r-egh Brgﬁ,ro,#ysmysﬁﬂar &65 310 315320 5
1

<210> 120

<211> 9

<212> PRT .
<213> Homo sapiens

<400> 120

Phe His Gln Ala g?e Astt Asp Ala His
1

<210> 121

<211> 9

<212> PRT .
<213> Homo sapiens

<400> 121

phe Lys Thr Leu Asn val Leu His Asn
1 5

<210> 122

<211> 9

<212> PRT

<213> Homo sapiens

<400> 122

§1e Gin val Asp g?y Lys Thr Ile Lys

<210> 123
<211> 768
<212> PRT
<213> Homo sapiens

<300>

<308> Swissprot/P05107
<309> 1987-08-13

<313> (1)..(769)

<400> 123

Met Leu Gly Leu Arg Pro Pro Leu Leu Ala Leu val Gly teu &gu Ser
1 5



Arg lle lle Ser His Val Trp Glu Asn Asn Asn Pro Phe GIn lle Val 325 330
335 10 Leu val Lys Gly Asn Lys Leu Asn Thr Glu Glu Thr Val Lys Val His

WO 3 B452350 Val Arg Ala Gly Leu Phe His Gly Thr Glu Leu BeUi/ERBiby/#18609
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Thr lle, 15 355 360 365 Val Ser Ser Glugyal Ser Gly Lys Asn Asp His lle
Trp Asn Glu Pro 370 375 380 20 Leu Glu Phe Asp lle Asn lle Cys Asp

Leu Pro Arg Met Ala Arg Leu 385 390,395 400, 25 C s?he AlayaiTyr S
Al VL STASY Ty VY S Thra s EJ S47 ABE AT0 08 BErialyeer ser

Thr lle Asn Pro Ser Lys Tyr GIn Thr lle Arg Lys Ala Gly 420 425 430 Lys

Val His Tyr Prg Val Ala Val Asn Thr Met Val.Phe Asp Phe 3 5.440
445 L%Sd§%ﬂﬂe§i\rgﬁ1gh?&§%§p Illgrl?e%hlylisggseiﬂfifph@r%g% ﬁg'b LS
455 460 40 Phe Pro Asp Glu Leu Glu Glu Met Leu Asn Pro Met Gly Thr

Val Gin 465 470 475 480 45 Th o, Tyr AlaTarAla.
LeU Illlesuﬁ T;/ZSRB@E%Q%S%QSJ%P;Q%E%OP @%u%gngl_%s §Qs &lr?ﬁ Iélo Tyrp i
Tyr Tyr Pro Pro Phe Asp Lys lle lle 500 505 510 Glu Lys Ala Ala Glu lle

Ala Ser el Asrier AlAASMIE] Rt S8l 33 81320 S2R AL ki asp
Lys Peg Leu Pro Val Leu Lyg@slu lle Let ASp Arg 530 535540 60 Asp 80
Pro Leu Ser GIn Leu Cys Glu Asn Glu Met Asp Leu lle Trp Thr 545 550

555 560, 63 -e4eATg G ISR Y S AU, PG RieC IR Senbesbein Lys
Lys Leu -565 570 575 7Leu Leu Ser lle Lys B® Asn Lys Leu Glu Asp

Val Ala GIn Leu Gin WO 2005/014622 PCT/EP2004/008609 67

Gln Leu Ser Pro Gln Lys val Thr teu Tyr Leu Arg Pro Gly Gin Ala
100 105

Ala Ala phe Asn val Thr phe Arg Arg Ala Lys Gly Tyr Pro Ile Asp
115 120 125

Leu Tyr Tyr Leu Met Asp Leu Ser Tyr Ser Met Leu Asp ASp Leu Arg
130 135 140

Asn val Lys Lys Leu Gly Gly Asp Leu Leu Arg Ala Leu Asn Glu Ile
145 150 155 160

Thr Glu ser Gly Arg Ile Gly phe Gly Ser phe val Asp Lys Thr val
165 170 175

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

Asn Lys Glu Lys Glu Cys Gln Pro Pro Phe Ala Phe Arg His val Leu
195 200 205

Lys Leu Thr Asn Asn Ser Asn GIn Phe GIn Thr Glu val Gly Lys Gin
210 215 220

Leu Tle Ser Gly Asn Leu Asp Ala Pro Glu Gly Gly Leu Asp Ala Met
225 230 235 240

Met GIn val Ala Ala cys Pro Glu Glu Ife Gly Trp Arg Asn val Thr
245 250 255

Arg Leu Leu val Phe Ala Thr Asp Asp Gly Phe His Phe Ala Gly Asp
260 265 270

Gly Lys Leu Gly Ala Ile Leu Thr Pro Asn Asp Gly Arg Cys His Leu
275 280 285

Glu Asp Asn Leu Tyr Lys Arg Ser Asn Glu Phe Asp Tyr Pro Ser val



580 585 590 Ala Leu Leu Gin lle Trp Pro Lys Leu Pro Pro Arg Glu Ala
Leu Glu 5595 600 605 Leu Leu Asp Phe Asn Tyr Pro Asp GIn Tyr Val

WO 280906GIeeTyr Ala Val 610 615 620 10 Gly Cys Leu Arg GIn FRd{BE 8609
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Glu Glu Leu Ser GIn Tyr Leu Leu 625 680 635 640 15 GIn Leu Val GIn
Val Leu Lys Tyr Glu Pro Phe Leg Asp Cys Ala Leu 64%?&0 655 20 Ser
Arg Phe 38 Leu Glu Arg Ala Let?aly Asn Arg Arg lle GIy'GIn 660 665
670 Phe Leu Phe Trp His Leu Arg Ser Glu Val His lle Pro Ala Val Ser_ 25
675 g%% 688 G’iﬁaPHésG%?#l‘Feﬁﬂé’u atts AR vggyé%ﬁ} ifSef \Fakhe
Gly 695 700 30 His MétLys Val Leu Ser Lys GIn Val Glu Ala Leu

Asn Lys Leu Lys 705 710 715 720 35 Thr LeU Asn_Ser Leu lle Lys Leu
Asn A}/é\)@ﬂﬁé 1&F Mg&%ﬂ&eﬁxlé’ﬂzwﬁﬁ*‘m%@oﬁ% 5 5% Gl A@iﬁ Tle
Met His Thr Cys Leu Lys GIn Ser Ala Tyr Arg 740 745 750 Glu Ala Leu

Ser Asp Leu GIn ser Prg Lebj Ase}Pro Cys Val lle Leg 45 755 rZGSOEZ65 val
Ser éﬂPL%‘EPTWV%I‘i@Iu 139&VSIYsSHr higt ABp Sef PME LgSe 770"

775 780 50 Pro Leu Trp Leu Val Tyr Asn Asn Lys Val Phe Gly Glu Asp

Ser Val, 785 790 795 800 55 Gly Val lle Phe Lys Asn Gly Asp Asp L

Arg G’I?ﬂA'%bsl\/@‘;Lé[uel’W 586%%%6 %]}%56651?&5‘ InLR)IJeCt% gug {g%‘_%b?ﬁgt Phe
Asp Leu Leu Trp Lys Glu Ala Gly Leu 820 825 830 Asp Leu Arg Met Leu
Pro Tyr Gly Cys, Leu Alg .Thr Gly Asp Arg Se 835.84 eylle
Gl VA VAR P St i G SR B it B RS Boo T b ser

G805 860

phe Cys Ser Asn Gly val Thr His Arg Asn Gln Pro Arg Gly Asp Cys
385 Y Y 390 395 400

Asp Gly val G1n Ile Asn val pro ITe Thr Phe GIn val Lys val Thr
, 405 410 415

Ala Thr Glu Cys Ile GIn Glu GIn Ser Phe val Ile Arg Ala Leu Gly
420 425 430

Phe Thr Asp Ile val Thr val GIn val Leu Pro GlIn Cys Glu Cys Arg
435 440 44%

Cys Arg Asp Gln Ser Arg Asp Arg Ser Leu Cys His Gly Lys Gly Phe
450 455 460

Leu Glu Cys Gly Ile Cys Arg Cys Asp Thr Gly Tyr Ile Gly Lys Asn
465 Y Y 470 475 480

cys Glu ¢ys Gln Thr GIn Gly Arg Ser Ser Gin Glu Leu Glu Gly ser
Y Y 485 490 495

Cvs Arg LYS AsSp Asn Asn Ser Ile Ile Cys Ser Gly Leu Gly Asp Cys
Y i 508 505 510

val cys Gly Gln Cys Leu Cys His Thr ser Asp val Pro Gly Lys Leu
515 520 525

Ile Tyr Gly GIn Tyr Cys Glu Cys Asp Thr Ile Asn Cys Glu Arg Tyr
530 535 540

Asn Gly GIn val Cys Gly Gly Pro Gly Arg Gly Leu Cys Phe Cys Gly
545 550 555 560

Lys Cys Arg Cys His pro Gly Phe Glu Gly Ser Ala Cys GIn Cys Glu
ys Y i 565 570 575



70 WO 2005/014622 PCT/EP2004/008609 68 Leu Asn Ser Ser Asn Val
Ala Ala Ala Ala Ala Phe Asn Lys Asp Ala 865 870 875880 5 Leu Leu

WO 080T+ eu Lys Glu Tyr Asn Ser Gly Asp Asp Leu Asp ArgP@85 18904858609
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10 Ala lle Glu Glu Phe Thr Leu Ser Cys®a Gly Tyr cys Val Ala Ser 900

905 910 Tyr Val Leu Gly lle Gly Asp Arg His Ser Asp Asn lle Met Val Lys

15 915,920,925 Ly TNERIYCGIN Ly Rhe s e Asp PR BlHILYe kev qy
Gly Asnii 930 935 94D 20 Phe Lys Ser LyssBhe Gly lle Lys Arg GBaArg

Val Pro Phe lle Leu 945 950 955 960 25 Thr Tyr Asp Phe lle His Val lle

GIn GlRgGly - Y- d heyGIMASE DA Q6% 87 A9 L5 89 Gl s Phg Gl g r 6ln
Phe Arg GIn C385Cys Glu Asp Ala Tyd®ku lle 980 985 990 eéa Arg Arg

His Gly Asn Leu Phe lle Thr Leu Phe Ala Leu Met Leu 35 995 1000 1005
Thr AlaGhrbeleRreslutewThrGer Ma s Ashsllede s dyre d@ 403y Lys
1020 40 16&0 Lys Asp Ser Leu Afdteu Gly Lys Ser Glu & Glu Ala Leu
1025 1030 1035 45 Lys GIn Phe Lys GIn Lys Phe Asp Glu Ala Leu Arg

Glu SgyrTip e1@40 1945.5@561 HQyhirkhr Lys vakAsTuTrgMetAladdishérgy
Val Abg1iys Asp Tyr 1055 1660 1065 Arg Ser 55 1639 <210> 125 <211>640
431 60 <212> PRT <213> Homo sapiens <300>

Lys Ash Cys Ser Ala Ala Cys Pro Gly Leu GIn Leu Ser Asn Asn Pro
645 650 655

val rys Gly Arg Thr Cys Lys Glu Arg Asp Ser Glu Gly Cys Trp val
660 665 670

Ala Tyr Thr Leu Glu Gln GIn Asp Gly Met Asp Arg Tyr bLeu Ile Tyr
675 680 685

val Asp Glu Ser Arg Glu Cys val Ala Gly Pro Asn Ile Ala Ala Ile
690 695 700

val Gly Gly Thr val Ala Gly Ile val Leu ITe Gly Ile Leu Leu Leu
705 710 715 720

val ITe Trp Lys Ala Leu Ile His Leu Ser Asp Leu Arg Glu Tyr Arg
725 730 735

Arg Phe Glu Lys Glu Lys Leu Lys Ser Gln Trp Asn Asn Asp Asn Pro
740 745 750

Leu Phe Lys Ser Ala Thr Thr Thr val Met Asn Pro Lys Phe Ala Glu
755 760 765

Ser

<210> 124

<211> 1070

<212> PRT

<213> Homo sapiens

<300>

<308> sSwissprot/pP42338
<309> 1995-11-01

<313> (L..1070)

<400> 124

Met Cys Phe Ser Ehe ITe Met Pro Pro Ala Met Ala Asp Ile igu Asp
1 .

Ile Trp Ala val Asp Ser Gln ITe Ala Ser Asp Gly Ser Ile Pro val



<308> Swissprot/P00749 65 <309> 1986-07-21 <313> (1)..(431) <400>
125 70 Met Arg Ala LeU Leu Ala Arg Leu Leu Leu cys Val Leu Val Val ser

WO WEB065/014622 PCT/EP2004/008609 69 15 10 15 Asp Ber/kysoddyossoo
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Ser Asn Glu Leu His GIn Val Pro Ser As5Cys Asp 520 25 30 Cys Leu

Asn Gly Gly Thr Cys Val Ser Asn Lys Tyr Phe Ser Asn lle 354045 10

His Trp Cys Asn C¥& Pro Lys Lys Phe GI¢Gly GIn His Cys Glu I 50 55

60 15 Asp Lys ser Lys Thr Cys Tyr Glu Gly Asn Gly His Phe Tyr Arg Gly

65 70.415 Bk AL yseAl@Senfthrddsp Mier Met Gly AAPre:Cydd e Prerdrprg
Asn ser 85 90395 Ala Thr Val Leu GHOGIn Thr Tyr His Ala His Arg Ser

Asp Ala Leu 25100 105 110 GIn Leu Gly Leu Gly Lys His Asn Tyr Cys

Arg ASm Y ASprABheAsgr 16 1202128s 30 Argeard roTTpp IGys yr Val His
GlIn Val G?;Q LeU Lys Pro Leu vaP&in 130 135 140 35 &y Cys Met Val

His Asp Cys Ala Asp Gly Lys Lys Pro Ser Ser Pro 145 150 155 160 40

Pro GISnGIMILére e PV G RsCyiseG [ SirMEysABir E&8 AFg PRy ATYr1gst Phe
170 P75 Phe Lys lle lle Gly?ély Glu Phe Thr Thr II€ Glu Asn GIn Pro Trp 80
45 180 185 190 Phe Ala Ala lle Tyr Arg Arg His Arg Gly Gly 5er Val Thr

Tyr Val 21685288 asns }Gy@“@lf} WBér el flet SBY pRY Y TSRV HeThT
Ser Ala Thr His 210 2157220 55 Cys Phe lle ASp Tyr Pro Lys Lys Glua

Asp Tyr lle Val Tyr Leu Gly

Arg Arg Leu Cys Asp val Arg Pro Phe Leu Pro val Leu Lys Leu val
100 105

Thr Arg Ser Cys Asp Pro Gly Glu Lys Leu Asp Ser Lys Ile Gly val
115 120 125

Leu ITe Gly Lys Gly Leu His Glu Phe Asp Ser Leu Lys Asp Pro Glu
130 135 140

val Asn Glu Phe Arg Arg Lys Met Arg Lys Phe Ser GIu Glu Lys Ile
145 150 155 160

Leu Ser Leu val Gly Leu Ser Trp Met Asp Trp Leu Lys Gln Thr Tyr
165 170 175

Pro Pro Giu His Glu Pro Ser Ile Pro Giu Asn Leu Glu Asp Lys Leu
180 185 190

Tyr Gly Gly Lys teu Ile val Ala val His Phe Glu Asn Cys GIn Asp
195 200 205

val Phe ser phe GIn val Ser Pro Asn Met Asn Pro Ile Lys val Asn
210 215 220

Glu Leu Ala Ile GIn Lys Arg teu Thr Ile His Gly Lys Glu Asp Glu
225 230 235 240

val Ser Pro Tyr Asp Tyr val Leu Gin val Ser Gly Arg val Glu Tyr
245 250 255

val Phe Gly Asp His Pro Leu Ile Gln Phe GIn Tyr Ile Arg Asn Cys

As
260 265 : 270

val Met Asn Arg Ala Leu Pro His Phe Ile Leu val Glu Cys Cys Lys
275 280 285

Ile Lys Lys Met Tyr Glu Gin Glu Met Ile Ala Ile Giu Ala Ala Ile
290 295 300



225 230 235 240 60 Arg Ser Arg Leu Asn Ser Asn Thr GiIn Gly Glu Met
Lys Phe Glu Val. 245 250 255 Glu Asn Leu lle Leu His Lys Asp Tyr Ser

WO 2K Thr Leu Ala His 65 260 265 270 His Asn Asp lle APETERI084/00§609

10

15

20

25

30

35

40

45

50

55

60

65

70

lle Arg Ser Lys Glu Gly Arg Cys 275 286 285 70 WO 2005/014622
PCT/EP20041008609 70 Ala GIn Pro Ser Arg Thr lle GIn Thr lle Cys Leu
Pro Sef Mel T, 200 205,300, 5 Ash @op Bl Bl 1K SSECHs o
Glu #gs5Thr Gly Phe Gly LY$1805 310 315 320 103G$u Asn Ser Thr Asp 320
Tyr Leu Tyr Pro Glu GIn Leu Lys Met Thr Val 325 330 335 Val Lys Leu lle
Ser ki ATEL GINCYS CIf SHLPIITT I Gbh 183403498501 Seh @l
Val Thr Thr Lys Met Lexe€ys Ala Ala Asp ProX3Ih Trp Lys 355 360 365

20 Thr Asp Ser Cys GIn Gly Asp ser Gly Gly Pro Leu Val Cys Ser Leu

370 345 389 125 GIMChEATGMEETNE L NI dha Ve SeaTrRyE W AT s
Gly Cys 385 390 398 400 30 Ala Leu Ly¥*Asp Lys Pro Gly Val ¥§® Thr

Arg Val Ser His Phe Leu 405 410 415 Pro Trp lle Arg Ser His Thr Lys Glu
Glu s @y LelAday-aw3or20é25 A0 hF280x 126 123412yE17y40rhr 1le
<212> PRT <213> Homo sapiens <360> <308> Swissprot/P@iL764 45
<309> 1986-07-21 <313> (1)..(117) <400> 126 50 Met Glu Phe Gly Leu

SGFWLWP;“‘:@‘LGWV%NSQE%%J Lys @Ay Asp His %338 Trp Asn Glu Pro
370

Leu Glu Phe Asp Ile Asn Ile CYs Asp Leu Pro Arg Met Ala Arg Leu
385 -390 395 400

cys Phe Ala val Tyr Ala val teu Asp Lys val Lys Thr Lys Lys Ser
405 410 415

Thr Lys Thr Ile Asn Pro Ser Lys Tyr Gln Thr Ile Arg Lys Ala Gly
420 425 430

Lys val His Tyr Pro val Ala Trp val Asn Thr Met val Phe Asp Phe
435 440 445

Lys Gly Gin Leu Arg Thr Gly Asp Ile Ile Leu His Ser Trp Ser Ser
450 455 460

Phe Pro Asp Glu Leu Glu Glu Met Leu Asn Pro Met Gly Thr val Gln
465 470 475 480

Thr Asn Pro Tyr Thr Glu Asn Ala Thr Ala Leu His val Lys Phe Pro
485 490 495

Glu Asn Lys Lys Gln Pro Tyr Tyr Tyr Pro Pro Phe Asp Lys Ile Ile
500 505 510

Glu Lys Ala Ala Glu 1Ile Ala Ser Ser Asp Ser Ala Asn val Ser Ser
515 520 525

Arg Gly Gly Lys Lys Phe Leu Pro val Leu Lys Glu Ile Leu Asp Arg
530 535 540

Asp Pro Leu Ser Gln Leu Cys Giu Asn Glu Met Asp Leu Ile Trp Thr
545 550 555 560

Leu Arg GIn Asp Cys Arg Glu Ile Phe Pro GIn Ser Leu Pro Lys Leu
565 570 575

Leu Leu Ser Ile Lys Trp Ash Lys Leu Glu Asp val Ala GIn Leu GIn



151015 Val Gin Cys Glu Val GIn Leu Leu Glu ser Gly Gly Gly Leu Val
GIn 55 20 25 30 Pro Gly Gly ser Leu Arg Leu Ser Cys Ala Ala Ser Gly

WO Ri&0ikeé2Phe 35 40 45 60 Ser Ser Tyr Ala Met Ser Trp Val Beg/@inoA@08609
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Pro Gly Lys Gly Leu 50 55 60 65 Glu Tgp Val Ser Ala lle ser Gly Ser Gly
Gly Ser Thr Tyr Tyr Gly 65 70 75 80 70 Asp Ser Val Lys Giy Arg Phe Thr
lle Ser Arg Asp Asa®er Lys Asn WO 20058314622 PCT/EP20047868609
71859095 Thr Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr

Ala Vel a5.EQ0 06 dTD 1Tyr Tyis Gys AlesLyal ProlBre2A0y £24 ARl lzu Glu
189 <212> PR¥315 <213> Homo safiéhs <300> <308> 605
Swissprot/Q99497 <309> 1997-05-01 20 <313> (1)..(189) <400> 127

Met AlauSeeil yssprghalaskeurVal theo LespAfd hyeyGly sllarGiu Glu 135 1aBa val
10 15 Me®¥8Iu Thr val lle Pro Vd*&sp Val Met Arg Arg &8 Gly Ile Lys 20

25 30 30 Val Thr Val Ala Gly Leu Ala Gly Lys Asp Pro Val GIn Cys Ser

Arg 38¥aE45 35 Asm @l dkleeys Ao Asp Al Seru S8 Gl ASfyAlheu Leu
Lys L§€GIu 50 55 60 40 GRPPro Tyr Asp Val val PAPLeu Pro Gly Gly 40
Asn Leu Gly Ala GIn 65 70 75 80

GIn Leu val GlIn val Leu Lys Tyr Glu Pro Phe Leu Asp Cys Ala Leu
_ 645 650 655

ser Arg Phe Leu Leu Glu Arg Ala Leu Gly Asn Arg Arg Ile Gly Gin
660 665 670

Phe Leu phe Trp His Leu Arg Ser Glu val His Ile pPro Ala val Ser
675 680 685

val G1n phe Gly val Ile Leu Glu Ala Tyr Cys Arg Gly Ser val Gly
690 695 700

His met Lys val Leu Ser Lys GIn val Glu Ala Leu Asn Lys Leu Lys
705 710 715 720

Thr Leu asn Ser Leu Ile Lys Leu Asn Ala val Lys Leu Asn Arg Ala
725 730 735

Lys Gly Lys Glu Ala Met His Thr Cys Leu Lys GIn Ser Ala Tyr Arg
740 745 750

Glu Ala Leu Ser Asp Leu GIn Ser Pro Leu Asn Pro Cys val ITe Leu
755 760 765

Ser Glu Leu Tyr val Glu Lys Cys Lys Tyr Met Asp Ser Lys Met Lys
770 775 780

Pro Leu Trp Leu val Tyr Asn Asn Lys val phe Gly Glu Asp Ser val
785 790 795 800

Gly val Ile Phe Lys Asn Gly Asp Asp Leu Arg Gln Asp Met Leu Thr
805 810 815

Ltey GIn Met Leu Arg Leu Met Asp Leu Leu Trp Lys Glu Ala Gly Leu
820 825 830

Asp Leu Arg Met Leu Pro Tyr Gly Cys Leu Ala Thr Gly Asp Arg Ser

Gly Leu ITe Glu val val ser Thr ser Glu Thr Ile Ala Asp Ile Gln
850 855 860



Asn Leu Ser Glu Ser Ala Ala Val Lys Glu lle Leu Lys Glu GIn Glu 45 85
90 95 Asn Arg Lys Gly Leu lle Ala Ala Ille Cys Ala Giy Pro Thr Ala Leu

WO 2020652210 50 Leu Ala His Glu lle Gly Phe Gly Ser Lys VabTmEPhoddi®ssoo
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Pro Leu 115 120 125 55 Ala Lys Asp Lgg met met Asn Gly Gly His Tyr
Thr Tyr Ser Glu Asn 130 135 140 60 Arg Val Glu Lys Asp Gly Leu lle Leu

Thr Ser Arg Gly Prg Gly Thr 145 150 155 160 Ser Phe Glu Phe Ala Leu

A IR e ST AR a4 ATk b 7 S R O AT P 12
Val Lys Ala Pro Leu Val Leu Lys Asp 180 185 70 WO 2005/014622
PCT/EP2004/0086Q9 72 <210> 128.<21]1> 257 <212>PRT 5 <213>

Homa S4ets 02 Saip T e ARt SOk Aok o Thgg Ao
<313> (1)..(257) <400> 128 Met Tyr Gill Gin Leu Lys Gly Glu Trp Asn Arg
Lys S S0 10, S VS, YR BVRMG Loy GIM At s
Leu L&{gﬁéﬁg} E%g‘bt%ﬂélu qb 2% 30 20908uU Asn m‘%’eulﬁro @o Thr er
Gly Thr Lys Leu Thr Lys Gin Gin Leu 35 40 45 25 lle Leu Ala Arg Asp lle
Leu Gy i G 1A GIp TR 61/ £ 07 B30 ALK AP derPian 1ys
Ser Phe Glu A3 yr Met Ala Gin Leu 936 Cys 65 70 75 80 TyasTyr Phe

Asp Tyr Lys Glu Gin Leu Pro Glu ser Ala Tyr Met His

Lys Thr Gly GIn Leu Phe His Ile Asp Phe Gly His Ite Leu Gly Asn
930 935 940

Phe Lys Ser Lys Phe Gly Ile Lys Arg Glu Arg val Pro Phe Ile Leu
945 850 955 960

Thr Tyr Asp Phe Ile His val Ile ¢In Gin Gly Lys Thr Gly Asn Thr
965 970 975

Glu Lys Phe Gly Arg Phe Arg GIn Cys Cys Glu Asp Ala Tyr Leu Ile
980 985 990

Leu Arg Arg His Gly Asn Leu Phe Tle Thr Leu Phe Ala Leu Met Leu
995 1000 1605

Thr Ala Gly teu Pro Glu Leu Thr Ser val Lys Asp Ile Gln Tyr
1010 1015 1020

Leu Lys Asp Ser Leu Ala Leu Gly Lys Ser Glu Glu Glu Ala Leu
1025 1030 1035

Lys GIn Phe Lys GIn Lys Phe Asp Glu Ala Leu Arg Glu Ser Trp
1040 1045 1050

Thr Thr Lys val Asn Trp Met Ala His Thr val Arg Lys Asp Tyr
1055 1060 1065

Arg ser
1070

<210> 125
<211> 431
<212> PRT
<213> Homo sapiens

<300>

<308> swissprot/rP00749
<309> 1986-07-21

<313 (D..43D

<400> 125

Met Arg Ala Leu Leu Ala Arg Leu Leu lLeu Cys val Leu val val Ser



358590 95 Gin Leu Leu Gly Leu Asn Leu Leu the Leu Leu Ser Gin Asn
Arg Val 100 105 110 40 Ala Glu Phe His Thr Glu Leu Glu Arg Leu Pro

WO 2085/0462&sp lle Gin 115 120 125 45 Thr Asn Val Tyr lle LyRGHIERIA§NPAB60Y

Ser Leu Glu Gin Tyr Leu Met 130 135 $40 50 Glu Gly Ser Tyr Asn Lys

Val Phe Leu Ala Lys Gly Asn lle Pro Ala 145 Jl%o 155 160 Glu Ser Ti/g Thr

Phe Phe lle Asp lle Led Leu Asp Thr lle Arg Asp 55 165 170 175 Glu'lle

Ala Gly Cys lle Glu Lys Ala Tyr Glu Lys lle Leu Phe Thr 180 185 190 60

,  Glu ARPTHRTANYY g)éusp'hé\ﬁhéi}l\‘éd—‘i‘-‘l‘\r b R V54 MER THRTAGRH 195 AP
200 205 65 Tyr Ala'Lys Lys Arg Gly Trp Val Leu Gly Pro Asn Asn Tyr Tyr
Ser 210 215 220 70 Phe Ala Ser Gin Gin Gin Lgs Pro Glué%) Thr Thr lle

Pro SEETHRVETE08 /14632 PETELZ 068 008808y 7352
1c  Glu Leu Ala Lys GIn Val lle Glu Tyr Ala Arg GiIn Leu Glu Met lle 5 245

250 255 Val 10 <210> 129 <211> 569 <%12> PRT 15 <213> Hcomo 1
sapiélis $EBOSE3bHL SRiddstopts1h T LS 0gY fYYZA 01 20743131
(1)..(569) <400> 129 Met Lys Val Leu Leu Arg Leu lle Cys Phe lle Ala
15 LeulLleulle Ser 25151015 Ser Leu Glu.Ala, Asp.Lys, Cys L.ys Glu Ar
Glu @@PL%ﬁIeS?I'é t% Thr ggs TY" Gu1u gﬁ\/ Asn glg}/ H1¥ YJFXB '?yr‘ Ar%

20 Lys Ala ser Thr Asp Thr Met Gly Arg ggo Cys Leu Pro Trp gsn
85

Ala Thr val Leu GIn GlIn Thr Tyr His Ala His Arg Ser Asp Ala
25 100 105 110

Gln Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Asn

115 120 125
30

Arg Arg Pro Trp Cys Tyr val Gln val Gly Leu Lys Pro Leu val
130 135 140

35

Glu Cys Met val His Asp Cys Ala Asp Gly Lys Lys Pro Ser Ser
145 150 155

40 Pro Glu Glu Leu Lys Phe GIn Cys Gly GIn Lys Thr Leu Arg Pro
165 170 175

phe Lys Ile Ile Gly Gly Glu Phe Thr Thr Ile Glu Asn Gln Pro
45 180 185 190

phe Ala Ala Ile Tyr Arg Arg His Arg Gly Gly Ser val Thr Tyr

195 200 205
50

cys Gly Gly Ser Leu Met Ser Pro Cys Trp val Ile ser Ala Thr
210 215 220

55

Cys Phe Ile Asp Tyr Pro Lys Lys Glu Asp Tyr Ile val Tyr Leu
225 230 235

60 Arg Ser Arg Leu Asn Ser Asn Thr Gin Gly Glu Met Lys Phe Glu
245 250 255

Glu Asn Leu Ile Leu His Lys Asp Tyr Ser Ala Asp Thr Leu Ala
65 260 265 270

His Asn Asp Ile Ala Leu Leu Lys Ile Arg Ser Lys Glu Gly Arg

275 280 283
70

08557501 1

ITe
Gly
80

ser
Leu
Arg
Gin
Pro
160
Arg
Trp
va'l
His
Gly
240
val.
His

Cys



WO EOE2E ys Thr 50 55 60 40 Pro Val Ser Thr Glu Gin Ala
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20 25 30 30 Val Ser Ser Ala Asn Glu lle Asp Val Arg Pro Cys Pro Leu

Asn Pro 354045 35 Asn Glu His Lys Gly Thr lle Thr Trp Tyr Lys As
ECPRR W s

GIn His Lys Glu Lys 65 70 75 80 Leu Tf¥Phe Val Pro Ala Lys val Glu Asp

Ser Gly His Tyr Tyr Cys 45 85 90 95 Val Val Arg Asn Ser Ser Tyr Cys

Leu Ang llg1kysdle S8 AR s 10Q 19/ 140r 50 Phe Yaldalp Asr &IuRtoTyr

Asn Leu @98 Tyr Asn Ala GIn Al29f Phe 115 120 125 #® Lys GIn Lys

Leu Pro Val Ala Gly Asp Gly Gly Leu Val Cys Pro Tyr 130 135 140 60

Met GihPhe Bhe LymAsie GlihASAASRIC Itk eenRra Ly srheusGinchep d8p Lys

150 B85 160 Tyr Lys Asp C3&0Lys Pro Leu Leu Le@¥sp Asn lle His Phe 320

Ser Gly 65 165 170 175 val Lys Asp Arg Leu lle Val Met Asn Val Ala Glu

Lys Hi$.AKE 6 lyed86hd 85490, A.MOr2008/0 1462 RC TAPRRO 4008609 val

74 Asn Tyr Thr Cys His3&f Ser Tyr Thr Tyr Le&38ly Lys Gin Tyr Pro 335

200 205 5 lle Thr Arg Val lle Glu'Phe lle Thr Leu Glu Glu Asn Lys Pro Thr

210 2451 220 1@ AmiPreevakile WabSEnPry Alathss BIPThrHViet@lu Yt Gly

Asp Leu 225 230 238240 Gly Ser GIn lle3$h Leu lle Cys Asn VaP%hr Gly

GIn Leu ser Asp 15 245 250 255 lle Ala Tyr Trp Lys Trp Asn Gly Ser Val

lle Aspe@laTAsyAsHRTOHR60Y26 BT 1.eR0C¥sl Bda @‘ﬂ;p@lapAggowﬂ TyFgetys
val Glu Asn Pré*la Asn Lys Arg 365

Thr Asp Ser Cys GIn Gly Asp Ser Gly Gly Pro Leu val Cys Ser Leu
370 375 380

GIn Gly Arg Met Thr Leu Thr Gly Ile val Ser Trp Gly Arg Gly Cys
385 390 395 400

Ala Leu Lys Asp Lys Pro Gly val Tyr Thr Arg val Ser His Phe Leu
405 410 415

Pro Trp Ile Arg Ser His Thr Lys Glu Glu Asn Gly Leu Ala Leu
420 - 425 430

<210> 126
<211> 117
<212> PRT
<213> Homo sapiens

<300>

<308> swissprot/r0l764
<309> 1986-07-21
<313> (1)..(11D)

<400> 126

Met Glu Phe Gly Leu Ser Trp Leu Phe Leu val Ala Ile Leu Lys Gly
1 5 10 15

val Gin Cys Glu val Gin Leu Leu géu ser Gly Gly Gly %Su val Gln
20

Pro Gly Gly Ser Leu Arg Leu Sgr Cys Ala Ala ser géy pPhe Thr Phe
35 4

ser Ser Tyr Ala Met Ser ggp val Arg Gln Ala EBO Gly Lys Gly Leu
50

Glu Trp val ser ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Gly
65 70 75 80

Asp Ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn



275 280 285 25 Arg Ser Thr Leu lle Thr Val Leu Asn lle Ser Glu lle Glu
Ser Arg 290 295 300 30 Phe Tyr Lys His Pro Phe Thr cys Phe Ala Lys

WOASH/DIHOERS Gly lle 305 310 315 320 Asp Ala Ala Tyr lle GlrelcavEResdynosso9
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Pro Vai Thr Asn Phe GIn Lys 35 325 330835 His Met lle Gly lle Cys Val
Thr Leu Thr Val lle lle Val Cys 5er 340 345 350 40 Val Phe lle Tyr Lys lle
Phe Lys lle Asp lle Vai L& Trp Tyr Arg 355 3680365 45 Asp Ser Cys Pyr
Asp Phe Leu Pro lle Lys Ala Ser Asp Gly Lys Thr 370 375 380 50 Tyr
Asp AkiTyrelle Tyt Tow Rilo st Theov SR GIy<Glunaly Ser Thr 289 390 395 val
400 ser Asp Cys Aéggle Phe Val Phe Lysipél Leu Pro G1u Val L&&%GIu
55 405 410 415 Lys Gin Cys Gly Tyr Lys Leu Phe lle Tyr Gly Arg Asp Asp
Tyr Valya 2y 426y4361860-Bly Glu Asp lle Val Glu Val lle Asn Glu Asn Val
Lys Lys ser Arglltl%S 440 445 65 Arg Leu lle lle lle Leu Val Arg Glu Thr
Ser Gly Phe Ser Trp Leu 450 455 460 70 Gly Gly Ser Ser Glu Glu GIn lle
Ala Me2¥0r A la Leu Val Gin WO 2005/014622 PCT/EP2004/008609
75 4654751 4 0 Asp Gly lle Lys Val Val Leu Leu Glu Leu Glu Lys lle
Gln AspT3x 516850 42049 Glu Lys Met Pro Glu Ser lle Lys Phe lle Lys
GIn Lysggsiely Ala 500 505 510 10 lle Arg Trp Ser Gly Asp Phe Thr Gin

Gly Pra SefAlabysc Thsoadp 520 525 15 Arg Phe Trp Lys Asn Val
Arg Tyr3B-MetIRie ¥al0dIn Arg Arg Ser
<313> (1)..(189)

<400> 127

Met Ala Ser Lys Arg Ala Leu val ITe Leu Ala Lys Gly Ala Glu Glu
1 5 10 15

met Glu Thr val Ile Pro val Asp val Met Arg Arg Ala ggy ITe Lys
20 25

val Thr val Ala Gly teu Ala ﬁgy Lys Asp Pro val g;n Cys Ser Arg
35

Asp val val Ile Cys pPro Agp Ala Ser Leu Glu %gp Ala Lys Lys Glu
50 5

Gly Pro Tyr Asp val val val Leu Pro Gly Gly Asn Leu Gly Ala Gln
65 70 75 80

Asn Leu Ser Glu Ser Ala Ala val Lys Glu Ile Leu Lys Glu Gln Glu
85 90 a5

Asn Arg Lys Gly Leu Ile Ala Ala Ile Cys Ala Gly Pro Thr Ala Leu
100 105 , 110

teu Ala His Glu Ile Gly Phe Gly Ser Lys val Thr Thr His Pro Leu
115 120 125

Ala Lys Asp Lys Met Met Asn Gly Gly His Tyr Thr Tyr Ser Glu Asn
130 135 140

Arg val Glu Lys Asp Gly Leu Ile Leu Thr Ser Arg Gly Pro Gly Thr
145 ' 150 155 160

ser phe Glu Phe Ala Leu Ala Ile val Glu Ala Leu Asn Gily Lys Glu
165 170 175

val Ala Ala &In val Lys Ala Pro Leu val Leu Lys Asp
180 185



530 535 540 20 Pro ser ser Lys His GIn Leu Leu Ser Pro Ala Thr Lys Glu
Lys Leu 545 550 555 560 GIn Arg Glu Ala His Val Pro Leu Gly 25 565

WO 2625036180 <211> 376 30 <212> PRT <213> Homo sapieRCKBHy+008609
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<308> Swissprot/Q06828 35 <309> 1994-06-01 <313> (1)..(376) <400>
130 40 Met Gin Trp Thr ser Leu Leu Leu Leu Ala Giy Leu Phe Ser Leu ser
151 Gln, Ala GIn Tyr Glu Asp Asp Pro His Trp Trp Phe His Tyr Leu
Arg 4%%‘15@ 2%3 Ser GIn Gin Ser Thr Tyr Tyr Asp Pro Tyr Asp Pro Tyr
Pro kg tiu B%r40 45 50 Thr Tyr Glu Pro Tyr Pro Tyr Gly Val Asp Glu Gly
Pro AR HMSEHE 80° 55 Tyr Gly Ser Pro Ser Pro Pro Asp Pro Arg
Asp CysoRro GIn Glu Cys 65 70 75 80 60 Asp Cys Pro Pro Asn Phe Pro
Thr ARORtet Byl Sy AsPAERPArg Asn 85 90 95 Leu Lys Tyr Leu Pro Phe
Val I{%ﬁ%ﬁer /%%ﬁﬂg%g?f Tyr Val Tyr Phe 65 100 105 110 Gin Asn Asn
Gin Ilé Thr Serlle’Gin Glu Gly Val Phe Asp Asn Ala 115 120 125 70 WO
200588262 21RE T/EP2004/008609 76 Thr Gly Leu Leu Trp lle Ala Leu

His GlyAsD G HesThY S&F APP ch30dRP A0 Bk veryal falysRrg ks Xl Leu
The Ser Lys Leu Arg His Leu Glu Arg Leu 145050 155 160 10 Tyr L¥u
Asp His Asn Asn Leu Thr Arg Met Pro Gly Pro Leu Pro Arg

ser Lys Cys Gly Glu Glu Leu Gly Arg Leu Lys lLeu val Leu Leu Glu
20 25 30

Leu Asn Phe teu Pro Thr Thr Gly Thr Lys Leu Thr Lys Gln Gln Leu
35 40 45

Ile Leu Ala Arg Asp Ile Leu Glu Ile Gly Ala %&n Trp Ser Ile Leu
50 35

Arg Lys Asp Ile Pro Ser rhe Glu Arg Tyr Met Ala GIn Leu Lys Cys
65 70 75 80

Tyr Tyr Phe Asp Tyr Lys Glu Gln Leu Pro Glu Ser Ala Tyr Met His

Gln Leu Leu Gly Leu Asn Leu Leu Phe Leu Leu Ser Gln Asn Arg val
100 105 110

ala Glu Phe His Thr Glu Leu Glu Arg Leu Pro Ala Lys Asp Ile Gln
115 120 125

Thr Asn val Tyr Ile Lys His Pro val Ser Leu Glu GlIn Tyr Leu Met
130 135 140

Glu Gly Ser Tyr Asn Lys val Phe Leu Ala Lys Gly Asn Ile Pro Ala
145 150 155 160

GTu ser Tyr Thr phe Phe Ile Asp Ile Leu Leu Asp Thr Ile Arg Asp
165 170 175

Glu 1le Ala Gly cys Ile Glu Lys Ala Tyr Glu Lys Ile Leu Phe Thr
180 185 190

Glu Ala Thr Arg Ile Leu Phe Phe Asn Thr Pro Lys Lys Met Thr Asp
195 200 205

Tyr Ala Lys Lys Arg Gly Trp val Leu Gly Pro Asn Asn Tyr Tyr Ser
Y 210 i g 215 220

phe Ala ser GIn GIn GIn Lys Pro Glu Asp Thr Thr Ile Pro Ser Thr



165 170 175 Ser Leu Arg Glu Leu His Leu Asp His Asn Gin lle Ser Arg

Val Pro 15 180 185 190 Asn Asn Ala Leu Glu Gly Leu Glu Asn Leu Thr

wo 2dokg2Tyr Leu GIn 195 200 205 20 His Asn Glu lle Gin gdu/Yeddalyasins
Ser Met Arg Gly Leu Arg Ser 210 215220 25 Leu Tyr Leu Leu Asp Leu
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Ser Tyr Asn His Leu Arg Lys Val Pro Asp 225 230 235 240 30 Gly Leu

Pro &t Ala Leu Glu GIn Le3@yr Met Glu His AsnZ&8n Val 245 250 255 240
Tyr Thr Val Pro Asp Ser Tyr Phe Arg Gly Ala Pro Lys Leu Leu Tyr 35 260
265 @if0 Mal Atg Lisks SemHisAsn Serbew FhafsnAss Gl leudla Ber 11e
Asn 275 280 285 40 7H¥ Phe Asn Ser Ser Sébd eu Leu Glu Leu Aspideu
Ser Tyr Asn GIn 290 295 300 45 Leu Gin Lys lle Pro Pro Val Asn Thr
Asn¥zau Glu Asn Leu Tyr Leu 305 310 315 320 50 GIn Gly Asn Arg lle
Asn Glu Phe Ser lle Ser Ser Phe Cys Thr Val 325 330 335 Val Asp Val
Val Asn Phe Ser GIn Leu GIn val Val Arg Leu Asp Gly 55 340 345 350
Asn &iloMetiRgs Arg Ser Ala Met Pro Ala Glu Ala Pro Leu Cys Leu 355

360 §

760

!

<2115897 «

PCT/EP2004/008609 77 <300>
<300
<308>

<309> 1990-04~01
<313>

<400>

get Lys val

Ser

val

Asn

Pro

63

Leu

val

Phe

Lys

Met

145

TYr

val

Leu

Ser

Glu

50

val

Trp

val

val

GIn

130

Glu

Lys

LYS

Glu

ser

35

His

Ser

Phe

Arg

Glu

115

Lys

Phe

ASp

Asp

Leu

Ala

20

Ala

Lys

Thr

val

Asn

100

Asn

Leu

Phe

Cys

(1)..(569)
129

Leu
5
Asp
Asn
Gly
Glu
Pro
85
ser
Glu
Pro
Lys
LYyS

165

Leu

Swissprot/pl4778

Arg

Lys

Glu

The

Gln

70

Ala

Ser

Pro

val

Asn

150

Pro

Ile

Leu

cys

Iile

Ile

55

Ala

Lys

Tyr

Asn

Ala

135

Glu

Leu

val

Ile

LysS

ASp

40

Thr

ser

val

Cys

Leu

120

Gly

Asn

Leu

Met

cys

Glu

25

val

Trp

Arg

Glu

Leu

105

Cys

Asp

Asn

fey

Asn
185

Phe

10

Arg

Arg

Tynr

Ile

Asp

90

Arg

Tyr

Gly

Glu

Ile

Glu

Pro

Lys

His

75

Ser

Tle

Asn

Gly

Leu

155

Asn

Ala

Ala

Glu

Cys

Asp

60

Gin

Gly

Lys

Ala

Ley

140

Pro

Ile

Glu

Leu

Lys

Pro

45

Asp

His

His

Ile

Gin

125

val

Lys

His

Lys

Leu Ala Ser Leu lle Glu lle 370 375 65 <210> 131
>RERErs213> Homo sapiens 70 WO 2005/014622

Leu

Ile

30

Leu

Ser

Lys

Tyr

Ser

110

Ala

Cys

Leu

Phe

His
190

Ile

15

Ile

Asn

Lys

Glu

Tyr

95

Ala

1le

Pro

Gin

Ser

175

Arg

ser

Leu

Pro

Thr

Lys

Cys

Lys

Phe

Tyr

Gly

aly



<308> Swissprot/P32927 <309> 1993-10-01 <313> (1)..(897) 5 <400>
131 Met Val Leu Ala Gin Gly Leu Leu ser Met Ala Leu Leu Ala Leu Cys 1

WO 8050162210 Trp Glu Arg Ser Leu Ala Gly Ala Giu Glu Thr |lePRESHR260GHI8609
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Thr 20 25 30 15 Leu Arg Cys Tyr Asn Adp Tyr Thr Ser His lle Thr Cys
Arg Trp Ala 35 40 45 20 Asp Thr Gin Asp Ala Gin Arg Leu Val Asn Val

ThrLuIIArAr5§6VA I ulLeu ro Val Ser
Cys §§B Ii'e 15 %gggcsprAjps gg%zéefbs%g&%ﬁl\ﬁet (?rod%?lp gé’l': g@ é?g I%%)r Pro
His Pro Arg Cys Val Pro Arg Arg Cys 85 90 95 30 Val lle Pro Cys Gin

Ser Pfg VAl Val- Ty Ask ValAGPeRy Phie et 100 408 £10 35.PAGIR, Thr
Pro Asp ArgoPro Leu Gly Thr Argfieu Thr Val Thr Leu Theol115 120 125

40 Gin His Val Gin Pro Pro Glu Pro Arg Asp Leu Gin lle Ser Thr Asp 130

135 140, 63 AsR HiscPheiLeu L eroT i TTRPEE ViRl R ke @1 SANPASp Leu
Gin 23345 150 155 160 Ser3is Trp Leu ser Pro GI$Asp Leu Glu Phe 240
Glu Val Val Tyr Lys 165 170 175 50 Arg Leu Gin Asp Ser Trp Glu Asp

Ala Al JleskeudiauSer s tdr 280 ¢85 AR v SenGinWathhi ke &y asp
Pro Glu His Leu Met Pr@&er 5er Thr Tyr 195 200 205 60 Val Ala Arg2¥al
Arg Thr Arg Leu Ala Pro Gly ser Arg Leu 5er Giy 210 215 220 Arg Pro 5er

Lys T San Rreyelu-Mak Gysthp Asp &8y Gy RrgiGin £ G R3AS8nsp Pro
240 260 265 270

val Leu Gly Glu Asp Tyr Tyr Ser val Glu Asn Pro Ala Asn Lys Arg
275 280 285

Arg Ser Thr Leu Ile Thr val Leu Asn Ile Ser Glu Ile Glu Ser Arg
290 295 300

phe Tyr Lys His Pro Phe Thr Cys Phe Ala Lys Asn Thr His Gly Ile
305 310 315 320

Asp Ala Ala Tyr Ile Gin Leu Ile Tyr Pro val Thr Asn Phe Gin Lys
325 330 335

His Met Tle Gly Ile Cys val Thr Leu Thr val Ile Ile val Cys Ser
340 345 350

val phe Ile Tyr Lys Ile Phe Lys Ile Asp Ile val Leu Trp Tyr Arg
355 360 365

Asp Ser Cys Tyr Asp Phe Leu Pro Ile Lys Ala Ser Asp Gly Lys Thr
370 375 380

Tyr Asp Ala Tyr Ile Leu Tyr Pro Lys Thr val Gly Glu Gly Ser Thr
385 390 395 400

Ser Asp Cys Asp Ile pPhe val Phe Lys val Leu Pro Glu Val Leu Glu
405 410 415

Lys GIn Cys Gly Tyr Lys Leu Phe Ile Tyr Gly Arg Asp Asp Tyr val
420 425 430

Gly Glu Asp ITle val Glu val Ile Asn Glu Asn val Lys Lys Ser Arg
435 440 445

Arg Leu Ile Ile Ile Leu VaT'Arg Glu Thr ser Gly Phe Ser Trp Leu
450 455 460

Gly Gly ser ser Glu Glu Gln Ile Ala Met Tyr Asn Ala Leu val Gin



Asp Glu Ala Gin Pro Gin Asn Leu Glu Cys Phe Phe Asp Gly Ala Ala 245
250 255 70 WO 2005/014622 PCT/EP2004/008609 78 Val Leu ser Cys

woSessTrpiabu Val Arg Lys Glu Val Ala Ser Ser Val 260 265 274 byt wessos
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Gly Leu Phe Tyr Lys Pro ser Pro Asp Ala;&ly Glu Glu Glu 275 280 285

10 cys Ser Pro Val LeU Arg Glu Gly Leu Gly Ser Leu His Thr Arg His 290
295 3065 His Cys GIn lle Pro&val Pro Asp Pro Ala THF His Gly GIn Tyr lle 480
15 305 310 315 320 Val Ser Val Gin Pro Arg Arg Ala Glu Lys His lle Lys

Ser SReY 1925 830,330. RO/4mNn He Glo Med AlaP Prio/serleew hsndfalryr
Thr Lys Asp Gly Asp 3468345 350 25 Ser Tyr 8t LeU Arg Trp Glu THP5

Met Lys Met Arg Tyr GIU His lle 355 360 365 30 Asp His Thr Phe Glu lle
Gin TynaArgysys&spddircAla Jd T L 370e3 19389 sAsmSeyd ys Thety Ala
Glu Thr Leu GIn Asf%la His Ser Met Ala L3 Pro 35 385 390 3951400

Ala Leu Glu Pro Ser Thr Arg Tyr Trp Ala Arg Val Arg Val Arg Thr 405 410
415 4018exryrg dhrs@ity dyr Asp Gy IIErTraSecBIUPTp Sbr Géur AldeArgs Thr
420 425 430 451Ser Trp Asp Thr Glu B8t Val Leu Pro Met Trip2Val Leu Ala
Leu lle 435 440 445 50 Val lle Phe Leu Thr lle Ala Val Leu Leu Ala Leu

Arg PheCysGiyras0y458s460alleATyr Gly Tiys Atgt @uoAkp ArglnysTrparg Ser
Glu Glu Ly23fe Pro Asn 55 465 478475 480 Pro Ser Ly2Ser His Leu Phe
GIn Asn Gly Ser Ala Glu Leu Trp Pro 485 490 495 60

Pro Ser Ser Lys His Gin Leu Leu Ser Pro Ala Thr Lys Glu Lys Leu
545 550 555 560

Gln Arg Glu Ala gis val Pro Leu Gly
65

<210> 130
<211> 376
<212> PRT
<213> Homo sapiens

<300>

<308> sSwissprot/Q06828
<309> 1994-06-01
<313> (1)..(376)

<400> 130

Met Gin Trp Thr Ser Leu Leu Leu Leu Ala Gly Leu Phe Ser Leu Ser
1

GIn Ala GiIn Tgr Glu Asp Asp Pro ggs Trp Trp Phe His ggr Leu Arg
2 .

ser GIn Gln Ser Thr Tyr Tyr Agp Pro Tyr Asp Pro zﬁr Pro Tyr Glu
35 4

Thr Tyr Glu Pro Tyr Pro Tyr Gly val Asp Glu ggy Pro Ala Tyr Thr
50 55

Tyr Gly Ser Pro Ser Pro Pro Asp Pro Arg Asp Cys Pro Gln Glu Cys
65 70 75 80

Asp Cys Pro Pro Asn Phe Pro Thr ATa_ggt Tyr Cys Asp Asn Sgg Asn
85

Leu Lys Tyr Leu Pro Phe val Pro Ser Arg Met Lys Tyr val Tyr Phe
100 105 110

GIn Asn Asn Gln Ile Thr Ser Ile Gln Glu Gly val Phe Asp Asn Ala
115 120 125



Pro Gly Ser met ser Ala Phe Thr Ser Gly Ser Pro Pro His GIn Gly 500
505 510 65 Pro Trp Gly Ser Arg Phe Pro Glu Leu Glu Gly Val Phe Pro

WO MFEIY6 15 520 525 70 Phe Gly Asp Ser Glu Val 5er Pro LeQITER2He4@8609
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Asp Pro Lys His WO 2005/014622 PCTBP2004/008609 79 530 S35 540
Val Cys Asp Pro Pro Ser Gly Pro Asp Thr Thr Pro Ala Ala ser Asp 5 545
550 .2%5 E? Pro Thr G rgegrq@gr&r Q#H %q¥ Pro Pro.A Alg
Ala %% é &BUSEF H L"]& Wu Lys G§n)Aa SerpSer Phe Asp =P
Phe Asn Gly Pro 580 585 590 15 Tyr Leu Gly Pro Pro His Ser Arg Ser

Leu £48 AR kel G 0900609 20 FIp B B RO Bhbg Leu
Gly Ser GIn rg % roLkgo Pro Gly 6%0615 62!% ser LeuuGIu Tyr o 160
Leu Cys Leu Pro Ala Gly Gly GIn Val GIn Leu Val 25 625 630 635 640

Pro Lel Ala, Gl NaMet G EBro Gl faln Al Mal Chry 191k A19 489 F00rg
655 30 Arg Pro Ser Glrii&ly Ala Ala Gly Ser Pig®er Leu Glu Ser Gly1Gby
660 665 670 35 Gly Pro Ala Pro Pro Ala Leu Gly Pro Arg Val Gly Gly GIn
Asp Gl 645 639 &% 484-¥s AR SesPraMaliia denPra Met SerrgeraGlyero
Asp Thr Glu Asp 698®95 700 Pro Gly Val®a Ser Gly Tyr Val Sép&er

Ala Asp Leu Val Phe Thr 45 705 710 715 720 Pro Asn Ser Gly Ala Ser

ser VadiSalhenal Biocser ¢y Gly keu A2 730 78 RDaPredSeyAsu 6n
GIn Thr Pro SéBbeu Cys Pro Gly LeuZBfh ser Gly Pro 740 7485750 55

His Asn Glu Ile Gin Glu val Gly Ser Ser Met Arg Gly Leu Arg Ser
210 215 220

Leu Tyr Leu Leu Asp Leu Ser Tyr Asn His Leu Arg Lys Val Pro Asp
225 230 235 240

Gly Leu Pro Ser Ala Leu Glu GIn Leu Tyr Met Glu His Asn Asn val
245 250 255

Tyr Thr val Pro Asp Ser Tyr Phe Arg Gly Ala Pro Lys lLeu Leu Tyr
260 265 270

val Arg Leu Ser His Asn Ser Leu Thr Asn Asn Gly Leu Ala ser Asn
275 280 285

Thr Phe Asn Ser Ser Ser Leu Leu Giu Leu Asp Leu Ser Tyr Asn Gln
290 295 300

Leu GIn Lys Ile Pro Pro val Asn Thr Ash Leu Glu Asn Leu Tyr Leu
305 310 315 320

Gin Gly Asn Arg Ile Asn Glu Phe Ser Ile Ser Ser Phe Cys Thr val

325 330 335
val Asp val val Asn Phe Ser GIn Leu GIn val val Arg Leu Asp Gly
340 345 350
Asn Glu Met Lys Arg Ser Ala Met Pro Ala Glu Ala Pro Leu Cys Leu
355 360 365
Arg Leu Ala Ser Leu Ile Glu Ile
370 375

<210> 131

<211> 897

<212> PRT

<213> Homo sapiens



Pro Gly Ala Pro Gly Pro Val Lys Ser Gly Phe Glu Gly Tyr Val Glu 755 760
765 60 Leu Pro Pro lle Glu Gly Arg Ser Pro Arg Ser Pro Arg Asn Asn Pro

WOZMIIS6I80 Val Pro Pro Glu Ala Lys Ser Pro Val Leu Asn Rroi@ly2Gdweossoe
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Arg Pro 65 785 790 795 800 Ala Asp Val-Ser Pro Thr ser Pro Gin Pro Glu
Gly Leu Leu Val Leu 805 810 815 70 WO 2005/014622
PCT/ERII3041008609 80 GIn GIn Val Gly Asp Tyr Cys Phe Leu Pro Gly

Leu Cﬁ%%io ‘%ngggg 828%30 5 Leu Ser Leu Arg Ser Lys Pro 5er Ser
Pro Gf[gBlso yPra é3dmlle 835 840 845 10 Lys Asn Leu Asp GIn Ala

Phe Gin Val Lys Lys Pro Pro Gly Gin Ala 850 855 860 Val Pro Gin Val

Pro Vé'll?%Ghﬁ_]eu Phe Lys Ala Leu Lys Gin Gin 15 865 870 875 880 Asp
Tyr LerwSeuleueRraRraTapddiu Mal Asn Bps Prex GlyGlieale8851890eu Cys
895 20 Cys 25 <210> $32 <211> 261 <212>1PBPT <213> Homo sapﬁéns
30 <300> <308> Swissprot/Q60493 <309> 1996-11-01 <313> (1)..(261)

35 <406 B2 Mag It Tyrduy s Cy s BrosMe Oy S Argréiu Plee iPhe Ser S Thr

Arg Ala 1510 15 48 Asp Leu Phe Met H&GIn Lys Val His Thr A Glu
Lys Pro His Lys 20 25 30

Leu Arg Cys Tyr Asn Asp Tyr Egr Ser His Ile Thr §¥s Arg Trp Ala
35

Asp Thr GIn Asp Ala GIn Arg Leu val Asn val ggr Leu Ile Arg Arg
50 55

val Asn Glu Asp Leu Leu Glu Pro val Ser Cys Asp Leu Ser Asp Asp
65 70 75 80

Met Pro Trp Ser Ala Cys Pro His Pro ggg Cys val Pro Arg ggg Cys
85

val Ile Pro Cys GIn Ser phe val val Thr Asp val Asp Tyr phe Ser
100 105 110

phe Gln Pro Asp Arg Pro Leu Gly Thr Arg Leu Thr val Thr Leu Thr
115 120 125

Gln His val GIn Pro Pro Glu Pro Arg Asp Leu Gin Ile Ser Thr Asp
130 135 140

Gin Asp His Phe Leu Leu Thr Trp Ser val Ala Leu Gly Ser Pro Gln
145 150 155 160

Ser His Trp Leu Ser Pro Gly Asp Leu Glu Phe Glu val val Tyr Lys
165 170 175

Arg Leu Gln Asp Ser Trp Giu Asp Ala Ala Ile Leu Leu Ser Asn Thr
180 185 180

ser GIn Ala Thr Leu Gly Pro Glu His Leu Met Pro Ser Ser Thr Tyr
195 200 205

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

Arg Pro Ser Lys Trp Ser Pro Glu val Cys Trp Asp Ser Gln Pro Gly
225 230 235 240

Asp Glu Ala GIn Pro Glin Asn Leu Glu Cys Phe Phe Asp Gly Ala Ala
245 250 255



45 Cys Asp Lys Cys Asp Lys Gly Phe Phe His lle Ser Glu Leu His lle 35
40 45 50 His Trp Arg Asp His Thr Gly Glu Lys Val Tyr Lys Cys Asp Asp

WORYSBHIER 60 Gly Lys Asp Phe Ser Thr Thr Thr Lys Leu AsrPATgEHML)®S609
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Lys lle. 55 65 70 75 80 His Thr Val Glutg/s Pro Tyr Lys Cys Tyr Glu Cys

Gly Lys Ala Phe 8590 95 60 Asn Trp ser Pro His Leu GIn lle His Met Arg

Val His Thr Glg Glu 100 105 110,65 L sSProT g GIa_}l Cy3 er Glu C s Gl
sn

Arg C\ally PHe'saF A%@er%e? P18 iU 266%0 ﬂgt E‘ﬁ é?ryVa'E

Arg Val His Thr Gly Glu Lys Pro Phe Lys WO 2005/014622

PCT/ P2 8609 135 ly la Phe

Arg ER éerﬁ_e alfy %5%%%% %6%#?% ggrg \}JalGlﬂu Glu
Thr Gly Glu Lys Pro Tyr Lys Cys Tyr Glu Cys 165170175 10 Gly Lys

Ala Phe. Ser G 5SS PaTSPIFEURYSHS His.Cl MGk VAl e 480118590 B
His Thr Sﬁq&lu LysaP %\r% gys Cyz Gly Cys Gly Ly&%AIaTPhZ Q\r& s
200 205 20 Ser Gin ser ser ser Leu Cys lle His GIn Arg Val His Thr GIy

Glu 210,285:2¢0, LyfPep LRS1L¥s CUS ARG IHIGYSHE Y HYSAIR BNNE $6F 11e
GIn SaysThr 25 225 230 233240 Ser Leu Cys lle Hi3%5in Arg Val His Thr 320
Lys Glu Arg Asn His Leu 245 250 255 30 Lys lle ser Val lle 260 35
<210%3133e7204P 90 ng Arg Arg Ala Glu ggg His Xle Lys ser ggg val

Asn Ile GIn Met Ala Pro Pro Ser Leu Asn val Thr Lys Asp Gly Asp
340 345 350

Ser Tyr Ser Leu Arg Trp Glu Thr Met Lys Met Arg Tyr Glu His Ile
355 360 365

Asp His Thr phe Glu ITe GIn Tyr Arg Lys Asp Thr Ala Thr Trp Lys
370 375 380

Asp Ser Lys Thr Glu Thr Leu GIn Asn Ala His Ser Met Ala Leu Pro
385 390 395 400

Ala Leu Glu Pro Ser Thr Arg Tyr Trp Ala Arg val Arg val Arg Thr
405 410 415

ser Arg Thr Gly Tyr Asn Gly Ile Trp Ser Glu Trp Ser Glu Ala Arg
420 425 430

Ser Trp Asp Thr Glu Ser val Leu Pro Met Trp val Leu Ala Leu Ile
435 440 445

val ITe Phe Leu Thr Ile Ala val Leu Leu Ala Leu Arg Phe Cys Gly
450 455 460

Ile Tyr Gly Tyr Arg Leu Arg Arg Lys Trp Glu Glu Lys Ile Pro Asn
465 470 475 480

Pro Ser Lys Ser His Leu Phe GIn Asn Gly Ser Ala Glu Leu Trp Pro
485 490 495

pro Gly Ser Met Ser Ala Phe Thr Ser Gly Ser Pro Pro His Gln Gly
500 505 510

pPro Trp Gly Ser Arg Phe Pro Glu Leu Glu Gly val Phe Pro val Gly
515 520 525

Phe Gly Asp Ser Glu val Ser Pro Leu Thr Ile Glu Asp Pro Lys His



<212> PRT <213> Homo sapiens 40 <300> <308> swissprot/P04233
<309> 1987-03-20 <313> (1)..(296) 45 <400> 133 Met His Arg Arg Arg

WOSHISAtgeder Cys Arg Glu Asp GIn Lys Pro Val 15 10 15 50 IM&YERIpOASEB609
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GIn Arg Asp Leu lle Ser Asn Asn Glu Gl#dLeu Pro met 20 25 30 55 Leu

Gly Arg Arg Pro Gly Ala Pro Glu Ser Lys Cys Ser Arg Gly Ala 35 40 45

60 Leu Tyt3Phr Gly Phe Ser lle L&tPVal Thr Leu Leu Led®a Gly GIn 50

55 60 Ala Thr Thr Ala Tyr Phe Leu Tyr GIn Gin GIn Gly Arg Leu Asp Lys

65 65/ZD TS8Rt Thrrval Jhr Sy Gire ASFOLEDNGIIL e Gl AshtEeBeArgsp
Met L%f’é 85 90 95 70 WO 20t5/014622 PCT/EP2004/008609 82 Leu Prg60
Lys Pro Pro Lys Pro Val Ser Lys Met Arg Met Ala Thr Pro 100 105 110 5
Leu LieeHMeeGThrARL Legl PréMel Glysallalisu @? &1R @‘MP%N%M%}{‘% Ala
120 125 10 GIn Asn AI3%rhr Lys Tyr Gly Asn Met Thr Glu Asp His Val Met
His 130 135 140 Leu Leu GIn Asn Ala Asp Pro Leu Lys Val Tyr Pro Pro
Leu L§BTGHY 51§@4§$(§‘1‘5551’665§?3r“ﬂ>ﬁe§§50 B REh fe0 RRG RN ELY Pro
Lys Asn Thr Met GIu ' Thr lle 165 170 175 Asp Trp Lys Val Phe Glu

Ser Trp Met His His Trp Leu Leu Phe Glu 180 185 190 25

Tyr Leu Gly Pro Pro His Ser Arg Ser teu Pro Asp Ile Leu Gly GlIn
595 600 605

pro Glu Pro Pro GIn Glu Gly Gly Ser GIln Lys Ser Pro Pro Pro Gly
610 615 620

Ser Leu Glu Tyr Leu Cys Leu Pro Ala Gly Gly GIn val GlIn Leu val
625 630 635 640

Pro Leu Ala GIn Ala Met Gly Pro Gly GIn Ala val Glu val Glu Arg
645 650 655

Arg Pro Ser Gln Gly Ala Ala Gly Ser pro Ser Leu Glu Ser Gly Gly
660 665 670

Gly pPro Ala Pro Pro Ala Leu Gly Pro Arg val Gly Gly Gln asp GIn
675 680 685

Lys Asp Ser Pro val Ala Ile Pro Met Ser Ser Gly Asp Thr Glu Asp
690 695 700

Pro Gly val Ala ser Gly Tyr val Ser Ser Ala Asp Leu val phe Thr
705 710 715 720

Pro Asn Ser Gly Ala Ser Ser val Ser Leu val Pro Ser Leu Gly Leu
725 730 735

Pro Ser Asp Gln Thr Pro Ser Leu Cys Pro Gly Leu Ala Ser Gly Pro
740 745 750

Pro Gly Ala pro Gly Pro val Lys Ser Gly Phe Glu Gly Tyr val Glu
755 760 765

teu Pro Pro Ile Glu Gly Arg Ser Pro Arg Ser Pro Arg Asn Asn Pro
770 775 780

val Pro Pro Glu Ala Lys Ser Pro val Leu Asn Pro Gly Glu Arg Pro
785 790 795 800

Ala Asp val ser Pro Thr Ser Pro GIn Pro Glu Gly Leu Leu Val Leu
805 810 815



Met Ser Arg His Ser Leu Glu GIn Lys Pro Thr Asp Ala Pro Pro Lys 195
200 205 30 Val Leu Thr Lys Cys GIn Glu Glu Val Ser His lle Pro Ala Val

WO RS2 5 220 Pro Gly Ser Phe Arg Pro Lys Cys Asp Gilt IXSHEBRAMN&N8609
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Tyr Leu Pro 35 225 230 235 240 Leu G830 Cys Tyr Gly Ser lle Gly Tyr Cys
Trp Cys Val Phe Pro Asn 245 250 255 40 Gly Thr Glu Val Pro Asn Thr

Arg Ser ly His.His Asn.C er,,260 2 0 Glu Ser

Leu %TS ):gsﬂﬁ roﬁsgs&%?%bd%)%l; I\?/ea%% rslpf/é Cifflg 5%% gg% L‘gﬁgﬁy ero
Asp Leu Gly Pro Val Pro Met 290 295 <210> 134 55 <211> 163 <212>
PRT <213> 0 sapieps <3002 6 >, SWiSSproti99 530
ZOOOE(%%S '11%%35 '?% g(%%il? <%68>%§334q%§ I\?g? A%%)QA%} ?_a%ﬁgeirﬁegg}jo Ile
Leu Ala Leu Trp Leu Gly Ala Val Gly 151015 70 Val Gly Val Ala Glu

Leu 1R GlIU ARG IRABrE AR BlY U VAl W 2005024642 61y 6in ala
PCT/EP2@64/008609 83 20 25 865Ala Leu Glu Glu Phaddis Lys His Pro

Pro Val GIn Trp Ala Phe GIn 5 35 40 45 Glu Thr Ser Val Glu Ser Ala Val
Asp Thr PsedPhePaAlaGlydle BQ 25 60,40 Rne M ArthLestGlyPaen 6in

Lys L&&5GIn GIn Thr ser Cy$8A¥g Lys Arg. 65 70 788D 15 Asp Trp Lys 880
Lys Pro Glu Cys Lys Val Arg Pro Asn Gly Arg Lys Arg

Asp Tyr Leu Ser Leu Pro Pro Trp Glu val Asn Lys Pro Gly Glu val
885 890 895

Cys

<210> 132
<211> 261
<212> PRT
<213> Homo sapiens

<300>

<308> sSwissprot/Q60493
<309> 1996-11-01
<313> (3)..(261)

<400> 132

Met Ile Tyr Lys Cys Pro Met Cys Arg GEu Phe Phe Ser Glu égg Ala
1 5 1

Asp Leu Phe Met His Gln Lys val His Thr Ala Glu Lys Pro His Lys
20 25 30

Cys Asp Lys Cys Asp Lys Gly Phe Phe His Ile Ser Glu Leu His Ile
35 40 45

His Trp Arg Asp His Thr géy Glu Lys val Tyr %%s Cys Asp Asp Cys
50

Gly Lys Asp Phe Ser Thr Thr Thr Lys Leu Asn Arg His Lys Lys Ile.
65 70 75 80

His Thr val Glu Lys Pro Tyr Lys Cys Tyr Glu Cys Gly Lys géa Phe
85 90

Asn Trp Ser Pro His Leu GIn Ile His Met Arg val His Thr Gly Glu
100 105 110

Lys Pro Tyr val Cys Ser Glu Cys Gly Arg Gly Phe Ser Asn Ser Ser
115 120 125

Asn Leu Cys Met His GIn Arg val His Thr Gly Glu Lys Pro Phe Lys



859095 20 LyS Cys Lea Ala cys lle Lys Leu Gly Ser Glu Asp LyS Val
Leu Gly 100 105 110 Arg Leu Val His Cys Pro lle Glu Thr GiIn Val Leu Arg

WOESAIF@u 25 115 120 125 Glu His GIn Glu Thr GIn Cys LACHEPWALEIB09
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Arg Ala Gly Glu Asp 130 135 140 30 P@&iHis Ser Phe Tyr Phe Pro Gly

Gin Phe Ala Phe Ser Lys Ala Lea _145 150 155 160 35 Pro Arg Ser 40
<210> 135832211> 2386 <212> PRT <213> Homo sapidfi 45 <300>
<308> swissprot/P02751 <309> 1986-07-21 <313> (1)..(2386) 50 <400>
135 gL@HJA@@ LvaPrﬁicsl%ﬁo&aﬁy they A HEs %g Aﬁ\%f@k@@@ﬂggg
510 55 Leu Gly Thr Ala Val Pro Ser Thr Giy AlaSer Lys Ser Lys Arg

GIn 20 25 30 60 Ala GIn GIn Met Val GIn Pro GIn Ser Pro Val Ala Val Ser
Gln s&f 85540 @59L\/§1P6q§$w3@vyﬁ%&pm%qggyTws Hig BYSGIMN ;g Cys
Asn Gin GIn 65 50 55 rp Glu Arg Thr Tyr Leu Gly Asn Ala Leu Va

Cys Thr Cys Tyr Gly 65 70 7580 70 WO 2005/014622 .
PCT/EPLOEA0DE6EY A6 IF SerAfg Bl Biie heh €% &6 485 1 §hnpi6e val
Glu Ala Glu Glu Thr 8590 95 5 cys Phe Asp LyS Tyr Thr Gly Asn Thr Tyr

Arg VaI_GI¥ Asp_Thr Tyr 100 105 110 10 Glu Arg Pr?yL s Asp Ser met lle

y
Trp ASPTYETIRLY S By R VT 4T s <ys Gly Cys Cly'Lys Ala phe

ser GIn ser Ser Ser Leu Cys Ile His GIn Arg val His Thr Gly Glu
210 215 220

Lys Pro Phe Lys Cys Asp Glu Cys Gly Lys Ala Phe Ser Gln Ser Thr
225 230 235 240

Ser Leu Cys Ile His GIn Arg val His Thr Lys Glu Arg Asn His Leu
245 250 255

Lys Ile Ser vat Ile
260

<210> 133
<211> 296
<212> PRT
<213> Homo sapiens

<300>

<308> Swissprot/p04233
<309> 1987-03-20
<313> (1)..(296)

<400> 133

Met His Arg Arg Arg Ser Arg Ser Cys ggg Glu Asp Gln Lys ;go val
1 5

Met Asp Asp GIn Arg Asp Leu Ile ggr Asn Asn Glu Gin %gu Pro Met
20

Leu Gly Arg Arg Pro Gly Ala zgo Glu ser Lys Cys igr Arg Gly Ala
35

teu Tyr Thr Gly Phe Ser Ile Leu val Thr Leu Leu Leu Ala Gly Gln
50 55 60

Ala Thr Thr aAla Tyr Phe Leu Tyr Glin Gln GIn Gly Arg Leu Asp Lys
65 70 75 80

teu Thr val Thr Ser Gln Asn Leu Gln iégu Glu Asn Leu Arg 2§t Lys
85



115120 125 Gly Arg Gly Arg lle Ser Cys Thr lle Ala Asn Arg Cys His Glu
Gly 15130 135 140 Gly GIn ser Tyr Lys lle Gly Asp Thr Trp Arg Arg Pro

WO MS@Thr 145 150 155 160 20 Gly Gly Tyr Met Leu Glu GESEEREY£08609
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Leu Gly Asn Gly Lys Gly Glu 165 170 185 25 Trp Thr Cys Lys Pro lle Ala
Glu Lys Cys Phe Asp His Ala Ala Giy 180 185 190 30 Thr Ser Tyr Val

Val Gly Gitt The TR GlupLys, BLo Tyr Gl Gly T 195,200 205 Mgh Mes, -
Val ft;s%* yl‘ls" T[?é’r cYg(LL({e’béé;h)’ &IU'Cly SeriGly A%g Il Thr 35 101285 220
Cys Thr ser Arg Asn Arg Cys Asn Asp GIn Asp Thr Arg Thr Ser Tyr 225

230 235 240 48AG HeBlY ARP AN MER ALK LASASP-HSNATE G IR AS et
Leu Leu 245 2%0 255 45 GIn cys llei@9s Thr Gly Asn Gly AigGly Glu Trp
Lys Cys Glu Arg 260 265 270 50 His Thr Ser Val GIn Thr Thr ser Ser Gly
Ser GlyPraPha d ihAsp278,2801RBasNakéy grifa dia ¥ah T GlaPreet His
GIn Pro Hig®ro GIn Pro Pro Pro 185 290 295 300 Tyr GiABlis Cys Val Thr
Asp Ser Gly Val Val Tyr ser Val Gly met 305 310 315 320 60 GIn Trp Leu
Lys TheSlné niAsadaya alnbet-euieysiihr Gys ke 325 B9 836 BB Gly
Gly A$&5Gly Val ser Cys GInlGlu Thr Ala Val Thr GlaSBhr Tyr Gly 340 345160
350 70 Gly Asn ser Asn Gly Glu Pro Cys Val Leu Pro Phe Thr Tyr Asn

Gly W§22005/0+4622uPLsH ER200H40886503:8% o3 SH0rB6SmATgs Tiarfirexle
Tyr Ser cys Thr Thr Glu™&f/ Arg GIn Asp Gly Hi¥feu 5 370 375 380 17>

Asp Trp Lys val phe Glu Ser Trp Met His His Trp Leu Leu Phe Glu
180 185

Met Ser Arg His Ser Leu Glu Gin Lys Pro Thr Asp Ala Pro Pro Lys
195 200 205

val Leu Thr Lys cys GIn Glu Glu val Ser His Ile Pro Ala val His
210 215 220

Pro Gly Ser Phe Arg Pro Lys Cys AsSp Glu Asn Gly Asn Tyr Leu Pro
223 230 235 240

Leu GIn Cys Tyr Gly Ser ITe Gly Tyr Cys Trp Cys Val Phe Pro Asn
245 250 255

Gly Thr Glu val Pro Asn Thr Arg Ser Arg Gly His His Asn Cys Ser
260 265 270

Glu Ser Leu Glu Leu Glu Asp Pro Ser Ser Gly Leu Gly val Thr Lys
275 280 285

Gln Asp Leu Gly Pro val Pro Met
290 295

<210> 134
<211> 163
<212> PRT
<213> Homo sapiens

<300>

<308> swissprot/029969
<309> 2000-05-30

<313> (1)..(0163)

<400> 134

Met Arg Arg Leu teu ITe Pro Leu Ala Leu Trp leu Gly Ala val Gly
1 5 10 15

val Gly val Ala Glu Leu Thr Glu Ala Gln Arg Arg Gly Leu Gln Val



Trp Cys Ser Thr Thr ser Asn Tyr Glu GIn Asp GIn Lys Tyr ser Phe 385
390 395 400 10 Cys Thr Asp His Thr Val Leu Val GIn Thr GIn Gly Gly Asn

WO 200548462205 410 415 15 Gly Ala Leu Cys His Phe Pro Phe REUER20NANS609
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Asn His Asn Tyr Thr 420 425 430 20 Asp Cys Thr ser Glu Gly Arg Arg

Asp Asn Met Lys Trp Cys Gly Thr 435 440 445 Thr GIn Asn Tyr Asp Ala

Asp Gin Lys Phe GAPPhe Cys Pro Met Al2 25 450 455 460 Ala Hif Glu

Glu lle Cys Thr Thr Asn Glu Gly Val Met Tyr Arg lle 465 470 475 480 30
Gly AapGlrd reiAsgiuystelnitisiAspHiet Gly His Mel MdnhArgCy3adBhe Gin
490 495 35 Thiicys Val Gly Asn Gly ARy Gly Glu Trp Thr cystie Ala Tyr

Ser S00 505 510 40 GIn LeU Arg Asp GIn Cys lle Val Asp Asp lle Thr

Tyr Asn NahAsa@lBaBZGHQSeAsglIhwﬂhesmisrhys%pg Plis Gho GlliaGhjly Ile
His Met LeX?Asn Cys Thr 45 530

535 540 Cys Phe Gly #ln Gly Arg Gly

Arg Trp Lys Cys Asp Pro Val Asp GIn 545 550 555 560 50 Cys GIn Asp

Ser Ghh@hraGIndthnPhecTyr Bie UgsGhedspl Sed I Trg h565657 067 851G Arg.
Lys T¥#Val His Gly Val Arg T\ GIn Cys Tyr Cys Tyf Gly Arg 580 585 590 8¢
60 Gly lle Gly Glu Trp His Cys GIn Pro Leu GIn Thr Tyr Pro ser Ser 595

600 605PSBHGlY Priayy af Bl LsVal Pise Uks TY# G THIPré SefBInA &Sﬁ Arg
65 610 615 620 Ser His Pto lle Gin Trp Asn Ala’Pro GIn Pro Ser His lle

Ser Lys 625 630 635 640 70 WO 2005/014622 PCT/EP2004/008609 86
Lys Cys Leu Ala Cys Ile Lys Leu ﬁég Ser Glu Asp Lys {ig Leu Gly
100

Arg teu val His Cys Pro Ile Glu Thr Gln val Leu Arg Glu Ala Glu
115 120 125

Glu His Gin Glu Thr GIn Cys teu Arg val GIn Arg Ala Gly Glu Asp
130 135 140

Pro His ser pPhe Tyr Phe Pro Gly Gin Phe Ala Phe Ser Lys Ala Leu
145 150 155 160

Pro Arg Ser

<210> 135

<211> 2386

<212> PRT

<213> Homo sapiens

<300>

<308> sSwissprot/pP02751
<309> 1986-07-21

<313> (1)..(2386)

<400> 135

Met Leu Arg Gly Pro Gly Pro Gly Leu Leu Leu Leu Ala val Gln Cys
1 5 10 15

Lteu Gly Thr Ala val Pro Ser Thr ggy Ala ser Lys Ser gﬁs Arg G1n
20

Ala GIn GIn Met val GIn Pro GIn Ser Pro val Ala val Ser Gln Ser .
35 40 45

Lys Pro Gly Cys Tyr Asp Asn Gly Lys His Tyr Gln Ile Asn GIn GIn
50 55 60

Trp Glu Arg Thr Tyr Leu Gly Asn Ala Leu val Cys Thr Cys Tyr Gly
65 70 75 80



Tyr lle Leu Arg Trp Arg Pro Lys Asn Ser Val Gly Arg Trp Lys Glu 645 650
655 5 Ala Thr lle Pro Gly His Leu Asn ser Tyr Thr lle Lys Gly Leu Lys

WOogsBe68E70 10 Pro Gly Val Val Tyr Glu Gly Gin Leu lle Ser#ier@ireinoossos
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Tyr Gly 675 680 685 His GIn Glu Val ThgArg Phe Asp Phe Thr Thr Thr

Ser Thr Ser Thr 15 690 695 700 Pro Val Thr Ser Asn Thr Val Thr Gly Glu
Thr Thr Pro Phe Ser_Pro, 705 710 715720 20 Leu Val Ala Thr Ser Glu

Ser VAYTRESIATR TH &}f gﬁ“s‘é’(%ﬁéuﬁ%r?gésﬁgozg Vaf A SEr g‘lﬁ Thr
Val Ser Ala Ser Asp Thr val Ser Gly Phe Arg Val 740 745 750 30 Glu Tyr
Glu Leu Seﬁ_'| Glu Glu GlyrAsp Glu iro GIn lr\{r LTeu AAS L\? 73 7%0 76% -
Pro SEF°Th ﬂlésﬁrﬁé‘@r V5 AL f yPﬁ?i&s&EeJ[eu Pro ly ¥91§§ 776 T

775 780 Lys Tyr lle Val Asn Val Tyr Gin lle Ser Glu Asp Gly Glu GIn Ser

785 790 795 800 40 Ley lle Leu se rSerGinT hr Ala Pro

Pro P‘r?f”Asgp'; 98%5?8&658&p4ée5r§e|£r1%%|8ﬁ5"p P n\;‘é} Arg%l A%Tﬁf%eér@ Ala
lle Val Val Arg Trp Ser 820 825 830 50 Arg Pro GIn Ala Pro lle Thr Gly

Tyr Arg lle Yal Iyy S84 Proeset ﬁ3§§§49h§4§1¥%4ﬁ'%94y§ F QR HHE G 1
Leu A@nJLé\é%rZo%ju %Lhr A%Ia ﬁsnl gr 55 850 855 860 \M%Té%reu Ser Y
Asp Leu GIn Pro Gly Val GIn Tyr Asn lle Thr lle 865 870 875 880 60 Tyr

Ala VR Glu GluasGInGlu SRT Ty RIoValValle Glp £y 8RS 899 895 i

r Gly Thr Pro ArgcSer /Asp Thr Val ProiSar Pro Arg Asp 900 160
905 910
Gly Gly Tyr Met Leu Glu Cys val Cys Leu Gly Asn Gly Lys Gly Glu
165 170 175

Trp Thr cys Lys Pro Ile Ala Glu Lys Cys Phe Asp His Ala Ala Gly
180 185 190

Thr ser Tyr val val Gly Glu Thr Trp Glu Lys Pro Tyr Gln Gly Trp
195 200 205

Met Met val Asp Cys Thr Cys Leu Gly Glu Gly Ser Gly Arg Ile Thr
210 215 220

Ccys Thr Ser Arg Asn Arg Cys Asn Asp GIn Asp Thr Arg Thr Ser Tyr
225 230 235 240

Arg Ile Gly Asp Thr Trp Ser Lys Lys Asp Asn Arg Gly Asn Leu Leu
245 250 255

GIn cys Ile cys Thr Gly Asn Gly Arg Gly Glu Trp Lys Cys Glu Arg
260 265 270

His Thr ser val Gin Thr Thr ser Ser Gly Ser Gly Pro Phe Thr Asp
275 280 285

val Arg Ala Ala val Tyr Gln Pro GIn Pro His Pro Gln Pro Pro Pro
290 295 300

Tyr Gly His Cys val Thr Asp Ser Gly val val Tyr Ser val Gly Met
305 310 315 320

Gin Trp Leu Lys Thr Gin Gly Asn Lys Gln Met Leu Cys Thr Cys tLeu
325 330 335

Gly Asn Gly val ser Cys GIn Glu Thr Ala val Thr GlIn Thr Tyr Gly
340 345 350

Gly Asn Ser Asn Gly Glu Pro Cys val Leu Pro Phe Thr Tyr Asn Gly



70 Leu GIn Phe Val Glu Val Thr Asp Val Lys Val Thr lle Met Trp Thr WO
2005/014622 PCT/EP2004/008609 87 915 920 925 Pro Pro Glu Ser Ala

wo Yausihudzdy Tyr Arg Val Asp Val lle Pro Val 5 930 93S 940 Asf/kebuii8oss09
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Gly Glu His Gly GIn Arg Leu Pro lle ser %\r?g Asn Thr 945 950 955 960 10
Phe Ala Glu Val Thr Gly Leu ser Pro Gly Val Thr Tyr Tyr Phe Lys 965 970
975 15 Val PhgsAla Val Ser His Gly A Glu Ser Lys Pro Legdgr Ala Gin
980 985 990 20 GIn Thr Thr Lys Leu Asp Ala Pro Thr Asn Leu GIn Phe

Val Asn G 1 r Val Arg Trp-Thr, B

Pro A%S %@é?ﬁ%gpﬁlggfo&@l?i& eer%ﬁ‘ ((ilffﬁ 1‘&?‘ X%% %rs-rg’r%/gY GAE/EO Leu
Leu Thr Arg Arg Gly GIn 1025 1030 1035 30 Pro Arg GIn Tyr Asn Val Gly
Pro Ser.YalseLys Ty fip ey 4001045 L05R, 35 AGIASTLLeH, Blber phe
Pro AggSer Glu Tyr Thr Val Sep Leu Val Ala 1055 1065 40 lle Lys 400
Gly Asn GIn Glu Ser Pro Lys Ala Thr Giy Val Phe Thr 1070 1075 1080

Thr LW?%P"RS?%%H%?"\}@ RrauPrRITEASARNE BlucY @l 619 1@85ser Asn
1090 1095 Thr Glu Thr ®aslle Val lle Thr Trp Thi®ro Ala Pro Arg lle 415
1100 1105 1110 50 Gly Phe Lys Leu Gly Val Arg Pro Ser GIn Gly Gly Glu
Ala Prg1 143 1120 di2h18500E0 Kol Mad TTheuSeyAsp Selslyisende Vak Thr
Val Ser Gly Leu 113801135 1140 60 Thr B&SGly Val Glu Tyr Val4B@ Thr

lle GIn Val Leu Arg Asp 1145 1150 1155 Gly GIn G1u Arg Asp Ala Pro lle
VaLASNstSQéiﬁggjgéﬂ'Elo Gly Arg zzg ASp Ash Met Lys Zzg cys Gly Thr

Thr G1n Asn Tyr Asp Ala Asp GIn Lys Phe Gly Phe Cys Pro Met Ala
450 455 460

Ala His Glu Glu Ile Cys Thr Thr Asn Glu Gly val Met Tyr Arg Ile
465 470 475 480

Gly Asp GIn Trp Asp Lys Gln His Asp Met Gly His Met Met Arg Cys -
485 490 495

Thr cys val Gly Asn Gly arg Gly Glu Trp Thr Cys Ile Ala Tyr Ser
500 505 510

GIn Leu Arg Asp GIn Cys Ile val Asp Asp Ile Thr Tyr Asn val Asn
515 520 525

Asp Thr Phe His Lys Arg His Glu Glu Gly His Met Leu Asn Cys Thr
530 535 540

cys Phe Gly GlIn Gly Arg Gly Arg Trp Lys Cys Asp Pro val Asp Gln
545 550 555 560

cys GIln Asp Ser Glu Thr Gly Thr Phe Tyr GlIn Ile Gly Asp Ser Trp
565 570 575

Glu Lys Tyr val His Gly val Arg Tyr Gin Cys Tyr Cys Tyr Gly Arg
580 585 590

Gly Ile Gly Glu Trp His Cys Gin Pro Leu GIn Thr Tyr Pro Ser Ser
595 600 605 '

ser Gly Pro val Glu val phe Ile Thr Glu Thr Pro Ser Gln Pro Asn
610 615 620

ser His Pro Ile Gln Trp Asn Ala Pro Gln Pro Ser His Ile Ser Lys
625 630 635 640



65 1160 1165 1170 Leu Ser Pro Pro Thr Asn Leu His Leu Glu Ala Asn Pro
Asp Thr 11751180 1185 70 WO 2005/014622 PCT/EP2004/008609 88

woGlysxiakdeu Thr Val Ser Trp Glu Arg Ser Thr Thr Pro Asp lle p498p3d QR 08600
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1200 5 Thr Gly Tyr Arg lle Thr Thr Thr P\é%Thr Asn Gly GIn Gin Gly 1205
1210 1215 10 Asn Ser Leu Glu Glu Val Val His Ala ASP GIn ser ser Cys

Thr 1220 1225 1230 Phe Asp Asn Leu Ser Pro Gly Leu Glu Tyr Asn Val

Ser Vayityr1a5.8235r240p1 245 Pho \/e&iyﬁAsgeﬁs}z)aﬂySf@Iu\S@rWal Pye Glu
lle ser Asp Thr lle 12509255 1260 20 Ile Pro A¥ Val Pro Pro Pro ThP>3
Asp Leu Arg Phe Thr Asn lle 1265 1270 1275 25 Gly Pro Asp Thr Met

Arg VAITHIHITpo Ade P1o Py R Sexllasi 2807 1285 TRO0T BO Wep by Tiw Lys
Asn the Leu Val ArgG‘?’?/r Ser Pro Val Lys ABRGIu 1295 1300 1305°CIu

Asp Val Ala Glu Leu Ser lle Ser Pro Ser Asp Asn Ala val 351310 1315

1320 vee LelyTY IAS@ LSy el Pr@‘lmgkhw@;ulﬂﬁ varv%iﬂesg g/aﬂqs"ze" Gly
1330 1335 40 8%} Ser val Tyr Glu GIRHYis Glu Ser Thr Pro L&tPArg Gly

Arg 1340 1345 1350 45 GIn Lys Thr Gly Leu Asp Ser Pro Thr Gly lle Asp
Phe séf As%glﬁﬁ 13680 568 S0P THPATA RSN SSMPhERTNPY/AI TS FAS Thr
lle Ala Pro Arg Ala 1370 1375 1380 "Thr Ile Thr Gly Tyr Arg lle Arg His His

Pro Glu His Phe Ser 55 1385 1390 1395 GI){ Arg Pro Arg Glu Asp Arg Val
Y

Pro HiBiSMAlgTASh T fen128D Yabs 18!y &' The Thr ProPhe”ser Fro

Leu val Ala Thr ser Glu Ser val Thr 6Tu ITe Thr Ala Ser Ser Phe
725 730 735

val val ser Trp val Ser Ala Ser Asp Thr val Ser Gly phe Arg val
740 745 750

Glu Tyr Glu Leu Ser Glu Glu Gly Asp Glu Pro Gln Tyr Leu Asp Leu
755 760 765

pro Ser Thr Ala Thr Ser val Asn Ile Pro Asp Leu Leu Pro Gly Arg
770 : 775 780

Lys Tyr Ile val Asn val Tyr GIn Ile Ser Glu Asp Gly Glu Gln Ser
785 790 795 800

Leu Ile Leu Ser Thr ser Gin Thr Thr Ala Pro Asp Ala Pro Pro Asp
805 810 815

pro Thr val Asp GIn val Asp Asp Thr Ser Ile val val Arg Trp Ser
820 825 830

Arg Pro Gln Ala Pro Ile Thr Gly Tyr Arg Ile val Tyr Ser Pro Ser
835 840 845

val Glu Gly ser Ser Thr Glu Leu Asn Leu Pro Glu Thr Ala Asn Ser
850 855 860

val Thr Leu Ser Asp Leu GIn Pro Gly val &ln Tyr Asn Ile Thr Ile
865 870 875 880

Tyr Ala val 6lu Glu Asn GIn Glu Ser Thr Pro val val ITe GIn Gin
885 890 895

GTu Thr Thr Gly Thr Pro Arg Ser Asp Thr val Pro Ser Pro Arg Asp
900 905 910

Leu GIn phe val Glu val Thr Asp val Lys val Thr Ile Met Trp Thr



60 Thr Leu Thr Asn Leu Thr Pro Gly Thr Glu Tyr Val Val ser lle 1415
1420 1425 65 Val Ala Leu Asn Gly Arg Glu Glu Ser Pro LeU Leu lle Gly

WOQMS/828021435 1440 70 GIn Ser Thr Val Ser Asp Val Pro AtecAsipiedooseo9
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Glu Val Val Ala WO 2005/014622 PCT/EgR2004/008609 89 1445 1450

1455 Ala Thr Pro Thr ser Leu Leu lle Ser Trp Asp Ala Pro Ala Val 5 1460
1465 1470 ThoVal Arg Tyr Tyr Arg lI&Zthr Tyr Gly Glu Thr GB2&ly Asn

1475 1480 1485 10 ser Pro Val GIn Glu Phe Thr Val Pro Gly ser Lys Ser
Thr Algo1499 £495:150Q145/4hrile SaK Gly e & YeaRradalwial Asp ey val
Thr lle The%&l 1505 1510 1515 %0 Tyr Ala Val Thr Gly % Gly Asp Ser

Pro Ala Ser Ser Lys Pro 1520 1525 1530 lle Ser lle Asn Tyr Arg Thr Glu

lle AspshySeRrepesGinanet2s ¢535:1540-4545uGHrd/ al Ehs é&spipl&inthr
Asp A¥tbser lle Ser Val Lys B9 Leu 1550 1555 1588530 Pro Ser Ser Ser60
Pro Val Thr Gly Tyr Arg Val Thr Thr Thr Pro 1565 1570 1575 35 Lys Asn
Gly Pry&ly1RraTLhveysthar £yg The AlerGly el fspa 11580 1635 1H90h40Ly s
Gin Thr Glu Met Thr lle &% Gly Leu GIn Pro TH*¥al Glu Tyr 1595 1660 >
1605 Val Val Ser Val Tyr Ala GIn Asn Pro Ser Gly Glu Ser GIn Pro 45

1610 ¥815°16201 bevalakSinHThr Aha Wed mmsnﬂla)ﬂ&sp’mgmm“l_? Sly Gln
Leu 1625 1630 1638%0 Ala Phe Thr Asp™¥al Asp Val Asp Ser I81s lle

Ala Trp Glu 1640 1645 1650

GIn Thr Thr Lys Leu Asp Ala Pro Thr Asn Leu GIn Phe val Asn Glu
995 1000 1005

Thr Asp Ser Thr val Leu val Arg Trp Thr Pro Pro Arg Ala Gln
1010 1015 1020

Ile Thr Gly Tyr Arg Leu Thr val Gly Leu Thr Arg Arg Gly Gln
1025 1030 1035

Pro Arg GIn Tyr Asn val Gly Pro Ser val Ser Lys Tyr Pro Leu
10490 1045 1050

Arg Asn teu GIn Pro Ala Ser Glu Tyr Thr val Ser Leu val Ala
1055 1060 1065

Ile Lys Gly Asn GIn Glu Ser Pro Lys Ala Thr Gly val Phe Thr
1070 1075 1080

Thr Leu GIn Pro Gly Ser Ser Ile Pro Pro Tyr Asn Thr Glu val
1085 1030 1095

Thr 61u Thr Thr Ile val Ile Thr Trp Thr Pro Ala Pro Arg Ile
1100 1105 11190

Gly Phe Lys Leu Gly val Arg Pro Ser Gin Gly Gly Glu Ala Pro
1115 1120 1125

Arg Glu val Thr Ser Asp Ser Gly Ser Ile val val Ser Gly Leu
1130 1135 1140

Thr Pro Gly val Glu Tyr val Tyr Thr Ile Gin val Leu Arg Asp
1145 1150 1155

Gly G1n Glu Arg Asp Ala Pro Ile val Asn Lys val val Thr Pro
1160 1165 1170

Leu Ser Pro Pro Thr Asn Leu His Leu Glu Ala Asn  Pro Asp Thr
1175 1180 1185



55 Ser Pro GIn Gly GIn Val Ser Arg Tyr Arg Val Thr Tyr Ser Ser 1655
1660 1665 60 Pro Glu Asp Gly lle His Glu Leu Phe Pro Ala Pro Asp Gly

WO 2BRI016720 1675 1680 Glu Asp Thr Ala Glu Leu GIn Gly LeuPARyIF$@1§08609
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Ser Glu Tyr 65 1685 1690 1695 Thr Vak&er Val Val Ala Leu His Asp Asp
Met Glu Ser GIn Pro 1700 1705 1710 70 WO 20051014622

PCT/EP2004/0086Q9 90 lle Gly Thr,Gin Ser. Thr_Ala lle Pro Ala Pro
Thr E‘ﬁ L\g‘éoljffg ?L%Eovfl;eZ%eg Iiréf%éurﬁrr&iﬁ%’/ﬂaﬁlﬂrﬁ{@%ﬁc’s&s 'Ia_eIu]e
Ser Ala Gin Trp Thr 1730 1735 1740 10 Pro Pro Asn Val Gin Leu Thr Gly
Tyr Val Arg.Val Thr P 14454750 1755, Ly lu ¥Sch GA Lo Met
Lys é[ﬂ'"ng%gr?rﬁéu ,tr% A Asp 1511)72107  PuR oS, %gssesr{ A \%I Y
Val ser Gly Leu Met Val Ala Thr Lys Tyr 1775 1780 1785 20 Glu Val Ser
Vel IYERBLEU LYSASTONA TIY o A 8235 1800 25 v
Ala Gin GieMal Val Thr Thr Leu Gla2ssn Val Ser Pro Pro Agg01805 1810
1815 30 Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr lle Thr lle ser 1820
18254830 s P 10 T4 ¥ TaWoGe T i g Gl PReGiRValfspAlR Ty r
35 1835 1845 Val Pro Ala Asa4sly Gin Thr Pro lle GiteAsg Thr lle

Lys Pro 1850 1855 1860 40 Asp Val Arg Ser Tyr Thr lle Thr Gly Leu Gin

Pro Gy Thafsp (k8637 343 1845c48 Txekyedie dpy keu BerThidpuinsite
Asp Asn Alla5&rg Ser Ser 1880 18853890 1260

Ile Pro Ala val Pro Pro Pro Thr Asp Leu Arg Phe Thr Asn Ile
1265 1270 1275

Gly Pro Asp Thr Met Arg val Thr Trp Ala Pro Pro Pro Ser Ile
1280 1285 1290

Asp Leu Thr Asn Phe Leu val Arg Tyr Ser Pro val Lys Asn Glu
1295 1300 1305

Glu Asp Vval Ala Glu Leu Ser Ile Ser Pro Ser Asp Asn Ala val
1310 1315 1320

val Leu Thr Asn Leu Leu Pro Gly Thr Glu Tyr val val Ser val
1325 1330 1335

Ser Ser val Tyr Glu GIn His Glu Ser Thr Pro Leu Arg Gly Arg
1340 1345 1350

Gln Lys Thr Gly Leu Asp Ser Pro Thr Gly 1Ile Asp Phe Ser Asp
1355 1360 1365

Ile Thr Ala Asn Ser pPhe Thr val His Trp Ile Ala Pro Arg Ala
1370 1375 1380

Thr I1e Thr Gly Tyr Arg Ite Arg His His Pro Glu His Phe Ser

1385 1390 1395
Gly Arg Pro Arg Glu Asp Arg val Pro His Ser Arg Asn Ser Ile
1400 1405 1410

Thr Leu Thr Asn Leu Thr Pro Giy Thr Giu Tyr val val Ser Ile
1415 1420 1425

val Ala Leu Asn Gly Arg Glu Glu Ser Pro Leu Leu Ilie Gly Gln
1430 1435 1440

Gln ser Thr val Ser Asp val Pro Arg Asp beu Glu Vval val Ala



50 Pro Val Val lle Asp Ala Ser Thr Ala lle Asp Ala Pro Ser Asn 1895 1900
1905 Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp 55

WO 2003014625 1920 Gin Pro Pro Arg Ala Arg lle Thr Gly Tyr 1lePHeN (R 0030059
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1925 1930 1935 60 Lys Pro Gly Ser Pr&%Pro Arg Glu Val Val Pro Arg Pro
Arg Pro 1940 1945 1950 65 Gly Val Thr Glu Ala Thr lle Thr Gly Leu Glu
Pro Gly THGIu 1955 1960 196548 Tyr Thr lle Tyr Val Il6'Ata Leu Lys
Asn Asn Gin Lys Ser Glu WO 2005/014622 PCTJEP2004/008609 91
1970Aﬂ97§"1§§6r‘@r'61!:e§|elﬂei@w ;i«ggéwéty%emmsﬁ@uggg Pre @i val
Leu Val 51985 1990 1995 Thr L&l Bro His Pro Asn Leu |st§3ly Pro Glu
lle Leu Asp Val 2000 2005 2010 10 Pro Ser Thr Val GIn Lys Thr Pro Phe
Val quﬂﬁ%o”@ww mw@zg %gz"%ﬂrlgwsﬁhmﬁ@ryﬁ% SIMEBIfsn
Leu Pro Gly'Thr Ser Gly GIn GIn d0 0 2035 2040 20 Pro Ser Val Gly GIn
Gin Met lle Phe Glu Glu His Gly Phe Arg 2045 2050 2055 Arg Thr Thr

Pro PT&"THE @r"’ﬁjaqqﬁ'r By If@%r@@és‘zﬁb BF8 5572686 2485 F5FoRigA12
Pro Tyr Pro Pro Asn Val Gly Glu Glu lle Gin lle Gly His 2075 2080 2085

30 lle Pro Airg Glu Asp Val Asp Tyr His ng -I‘;‘ﬁ Pro His [gal |F:r01: QQQ val
2095 P0G 185 CRF LeW AH Pro°ABhlp & SerPir B8 &I fraid e Cer
GIn 210521102115 40 Thr Thr lle Ser Trp Ala Pro Phe GIn Asp Thr Ser
Glu Tyr lle 2120 2125 2130 lle SeGr Cys His gro ¥a| Gl Tgr AspSGIu Giu

Thr Gly Arg Gy’ Asp Ser Pro Afa Ser 'Ser Lys Pro
Pro '—g r@i%‘ga CEYATE I5ds 7P 1530

Tle Sser 1Ile Asn Tyr Arg Thr Glu ITe Asp Lys Pro Ser Gin Met
1535 1540 1545

GIn val Thr Asp val GlIn Asp Asn Ser Ile Ser val Lys Trp Leu
1550 1555 1560

Pro Ser Ser Ser Pro val Thr Gly Tyr Arg val Thr Thr Thr Pro
1565 1570 1575

Lys Asn Gly Pro Gly Pro Thr Lys Thr Lys Thr Ala Gly Pro Asp
1580 1585 1590

GIn Thr Glu Met Thr Ile Glu Gly teu Gin Pro Thr val Glu Tyr
1595 1600 1605

val val ser val Tyr Ala GIn Asn Pro Ser Gly Glu Ser Gln Pro
1610 1615 1620

Leu val ¢In Thr Ala val Thr Asn Ile Asp Arg Pro Lys Gly Leu
1625 1630 1635

Ala phe Thr Asp val Asp val Asp Ser Ile Lys Ile Ala Trp Glu
1640 1645 1650

ser Pro Gln Gly GlIn val Ser Arg Tyr Arg val Thr Tyr Ser Ser
1655 1660 1665

Pro Glu Asp Gly Ile His Glu .Leu Phe Pro Ala Pro  Asp Gly Glu
1670 1675 1680

Glu Asp Thr Ala Glu Leu GIn Gly Leu Arg Pro Gly Ser Glu Tyr
1685 1650 1695

Thr val ser val val Ala Leu His Asp Asp Met Giu Ser Gln Pro
1700 1705 1710



45 2135 2140 2145 Arg Val Pro Giy Thr Ser Thr Ser Ala Thr Leu Thr Gly
Leu Thr 2150 2155 2160 50 Arg Gly Ala Thr Tyr Asn lle lle Val G1u Ala

WO 2B L Asp Gin 2165 2170 2175 55 Gin Arg His Lys Val Rid/&Fgasi{pose0o
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Val Val Thr Val Gly Asn Ser 2180 21859190 60 Val Asn Glu Gly Leu

Asn GIn Pro Thr Asp Asp Ser Cys Phe Asp 2195 2200 2205 Pro Tyr Thr
Val ser His Tyr Aa Vil GiiyAse Gly Ty GluAre 5 2310 22152520 Mt
Ser% u SenGly F;ahe Lys Lréu Lguléfw é n Cys Leu Gly Phg>2225 2230 =
2235 70 WO 2005/014622 PCT/EP2004/008609 92 Gly Ser Gly His Phe
Arg Gys ARR SaILSEEATG Py SHIS As 2240122482258.5 43R S Thr
Val Asn Tyr3dgys lle Gly Glu Lys Tng#sp Arg Gin Gly 22552260 2265 10
Glu Asn Gly GIn Met Met ser Cys Thr Cys Leu Gly Asn Gly Lys 2270 2275
22805 (Yl PG Lo @i ASRPrRAHIS U THE GXS TGASPaASEhd Sro
2285 229072295 Gly Lys Thr Tyr His¥al Gly Glu Gin Trp Gl Lys Glu Tyr
Leu 2300 2305 2310 20 Gly Ala lle Cys Ser Cys Thr Cys Phe Gly Gly

Gin ArgsGly J rpLy3 7R 2339 334Pma8 ALG/EYS ASPlIASERYSAI] ATg Pro Asp
Gly Gly GI7#%0 Ser Pro Glu 23307885 2340 30 Gly Thr#HBGly GIn Ser
Tyr Asn GIn Tyr Ser GIn Arg Tyr His 2345 2350 2355 GIn Arg Thr Asn

Thr AserVed AsséysBroie Gl Gy Pl MebB3m@3aQ 230% 23 Rrgs Tyr
Leu Asp Mdl7GIn Ala Asp Arg Glu A&Ser Arg Glu 2375 288t 2385

Glu val sSer val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro

1790 1785 1800

Ala GIn Gly val val Thr Thr bLeu Glu Asn val Ser Pro Pro Arg
1805 1810 1815

Arg Ala Arg val Thr Asp Ala Thr Glu Thr Thr Ile Thr Ile ser
1820 1825 1830

Trp Arg Thr Lys Thr Glu Thr I'le Thr Gly Phe GIn val Asp Ala
1835 1840 1845

val pro Ala Asn Gly GIln Thr Pro Ile Gln Arg Thr Ile Lys Pro
1850 1855 1860

Asp val Arg ser Tyr Thr Ile Thr Gly Leu GIn Pro  Gly Thr Asp
1865 1870 1875

Tyr Lys Ile Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser
1880 1885 1890

pro val val Ile Asp Ala Ser Thr Ala Ile Asp Ala Pro Ser Asn
1895 1200 1905

Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp
1910 1915 1920

Gin pro Pro Arg Ala Arg Ile Thr Gly Tyr Ile rle Lys Tyr Glu
1925 1930 1935

Lys Pro Gly Ser Pro Pro Arg Glu val val Pro Arg Pro Arg Pro
1940 1945 1950

Gly val Thr Glu Ala Thr Ile Thr Gly Leu Glu Pro  Gly Thr Glu
1955 1960 1965

Tyr Thr Ile Tyr val ITe Ala Leu Lys Asn Asn GIn Lys Ser Glu
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40 <210> 136 <211> 339 <212> PRT 45 <213> Homo sapiens <300>
<308> swissprot/P07858 <309> 1988-08-01 50 <313> (1)..(339) <400>

wd @Maudrp Gln Leu Trp Ala Ser Leu Cys Cys Leu Leu Val Lg

55151015 Ala Arg Ser Arg Pro ser P@g His Pro Val Ser Asﬁ&eﬁ@eﬁé}msmg
Val Asn 20 25 30 60 Tyr Val Asn Lys Arg Asn Thr Thr Trp Gin Ala Gly His
Asn Phe Tw7@5 40 45 65 Asn Valsksp met Ser Tyr Leu LyssArg Leu Cys
Gly Thr Phe Leu Gly 50 55 60 70 Gly Pro Lys Pro Pro GIn Arg Val Met
Phe ThGlEASpledlys ey WQ 2005/0146272 PGT(ER20Q4/0986029%a1
65 70 75 80@8Pro Ala Ser Phe AsplAf0Arg Glu GIn Trp Pra@h Cys Pro

Thr lle 58590 95 Lys Glu lle Arg Asp GIn Gly Ser Cys Gly Ser Cys Trp

Ala PhgGlye100-0RE18rd Oubia Nl Glld Alaile sey Asp Ang llereyis Al val
His Thr Ast¥@da His 115 120 125 2083/al ser Val Glu Val 88iAla Glu Asp
Leu Leu Thr cys cys Gly Ser 130 135 140 20 Met Cys Gly Asp Gly Cys
Asn GlydGhed yriRro vda Glu AesTimAsr At PAS0/155rhe00Rhe Arp &y Tyr
Arg Lys GROLéu Val Ser Gly Gly L&%®yr Glu Ser His 25 18%170 175 Val
Gly Cys Arg Pro Tyr Ser lle Pro Pro Cys Glu His His Val Asn 180 185 190

30 aAsp thr Gly Asn Gly Ile Gin Leu Pro Gly Thr Ser Gly GIn Gin
2030 2035 2040

Pro Ser Vval Gly Gln GIn Met 1Ile Phe Glu Glu His Gly Phe Arg
2045 2050 2055

Arg Thr Thr pPro Pro Thr Thr Ala Thr Pro Ile Arg His Arg Pro
2060 2065 2070

Arg Pro Tyr Pro Pro Asn val Gly Glu Glu Ile Gin Ile Gly His
2075 2080 2085

ITe Pro Arg Glu Asp val Asp Tyr His Leu Tyr Pro His Gly Pro
2090 2095 2100

Gly Leu Asn Pro Asn Ala Ser Thr Gly Gln Glu Ala iLeu Ser Gln
2105 2110 2115

Thr Thr Ile Ser Trp Ala Pro pPhe GlIn Asp Thr Ser Glu Tyr Ile
2120 2125 2130

ile ser Cys His Pro val Gly Thr Asp Glu Glu Pro Leu GIn Phe
2135 2140 2145

Arg val Pro Gly Thr Ser Thr Ser Ala Thr Leu Thr Gly Leu Thr
2150 2155 2160

Arg Gly Ala Thr Tyr Asn ITe Ile val Glu Ala Leu Lys Asp Gin
2165 2170 2175

GIn Arg His Lys val Arg Glu &lu val val Thr val Gly Asn Ser
2180 2185 2190

val Asn Glu Gly Leu Asn Gln Pro Thr Asp Asp Ser Cys Phe Asp
2195 2200 2205

pro Tyr Thr val Ser His Tyr Ala val Gly Asp Glu Trp Glu Arg
2210 2215 2220

Met Ser Glu Ser Gly Phe Lys Leu Leu Cys Gin Cys Leu Gly Phe
2225 2230 2235



Gly Ser Arg Pro Pro Cys Thr Gly Glu Gly Asp Thr Pro Lys Cys Ser 195
200 205 35 Lys lle Cys Glu Pro Gly Tyr Ser Pro Thr Tyr Lys GIn Asp Lys

WO Bi85/011#02215 220 40 Tyr Gly Tyr Asn ser Tyr Ser Val Ser ASPCI@RPGiouloyscno
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Asp lle met 225 230 235 240 Ala Glu llggTyr Lys Asn Gly Pro Val Glu Gly
Ala Phe ser Val Tyr 45 245 250 255 Ser Asp Phe Leu Leu Tyr Lys Ser

Gly Val Tyr GIn His Val Th G| 260 265 270 50 Gl Gl
%&%Wﬁ%@@%%%@%%%m

Tyr Trp Leu Val Ala Asn Ser Trp Asn Thr Asp Trp 290 295 300 60 Gly

Asp Asn G Phe he Lys lle Leu Asp H| GIy 305 %I]J ]
315 396 g er"‘é’h%l V4T Al %Iy b o e Sﬁgm“‘"r?/ e
65 325 330 335 Glu Lys lle 70 WO 2005/014622 PCT/EP2004/008609

94 < 0> 137 <211>12 9 2> PRT.5 < > <3
<308§Jr§vv2§$|rocﬁlngll4 Slt i§§g ﬂ %}f (égggngfl}gzgi%\g %ows
137 Met Ala Thr Ala Ala Thr Glu Glu Pro Phe Pro Phe His Gly Leu Leu 15

15104p Yo Lygalysd E&T*Hs%%ﬁtla A, Sey LP!R?a'-‘%HrC@sAVGrJMAs ASp
Glu 20 2583520 Tyr ly Arg Blgoval Leu lle Ala Val LE2s&sp Thr Gly
Val Asp 3540 45

Gly Lys Thr Tyr His val Gly Glu GIn Trp GIn Lys Glu Tyr Leu
2300 2305 2310

Gly Ala 1Ile Cys Ser Cys Thr Cys pPhe Gly Gly GIn Arg Gly Trp
2315 2320 2325

Arg Cys Asp Ash Cys Arg Arg Pro Gly Gly Glu Pro Ser Pro Glu
2330 2335 2340

Gly Thr Thr 6ly Gln Ser Tyr Asn Gln Tyr Ser Gln Arg Tyr His

2345 2350 2355

Gin Arg Thr Asn Thr Asn val Asn Cys Pro Ile Glu Cys Phe Met
2360 2365 2370

Pro Leu Asp val GIn Ala Asp Arg Glu Asp Ser Arg Glu
2375 2380 2385

<210> 136

<211> 339

<21Z2> PRT

<213> Homo sapiens

<300>

<308> swissprot/p07858
<309> 1988-08-01
<313> (1)..(339)

<400> 136

Met Trp Gin Leu Trp Ala Ser Leu Cys ggs Leu Leu Val Leu Q;a ASh
1 5

Ala Arg Ser Arg Pro Ser Phe His Sgo val Ser Asp Glu Leu val Asn
20

Tyr val Asn Lys Arg Asn Thr Igr Trp Gin Ala Gly 2;5 Asn Phe Tyr
35

Asn val Asp Met Ser Tyr Leu Lys Arg Leu Cys géy Thr phe Leu Gly
50 55

Gly Pro Lys Pro Pro Gin Arg val Met Phe Thr Glu Asp Leu Lys Leu



25 Pro Gly Ala Pro Gly Met GIn Val Thr Thr ASP Gly Lys Pro Lys lle 50
5560 30 Val Asp lle lle Asp Thr Thr Gly Ser Gly Asp Val Asn Thr Ala Thr

w0 emy0178@80 Glu Val Glu Pro Lys Asp Gly Glu lle Val Gly LeP(SexiGiy4Angese
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Val 358590 95 Leu Lys lle Pro Ala Serggrp Thr Asn Pro Ser Gly Lys Tyr

His lle 100 105 110 40 Gly lle Lys Asn Gly Tyr Asp Phe Tyr Pro Lys Ala
Leu L§%s Glu Arg 115 120 179 45 lle GIn Lys Glu Atg Lys Glu Lys lle Trp &0
Asp Pro Val His Arg Val 130 135 140 50 Ala Leu Ala Glu Ala Cys Arg

Lys GindGHI £lseP hehAspsl ad lanAg 1456150 b Ai6D dVim Glyg sercSehr Ile
GIn Ala Asn Lys Leu lled%s Glu Glu Leu GIn séP 55 165 170 175 GIn¥7al
Glu Leu Leu Asn Ser Phe Glu Lys Lys-Tyr Ser Asp Pro Gly 180 185 190

60 ProndatTyr BspCysAsu Mal Ty HisrASpsGHi GleevalTspiar Ala R85 Gly
200 205 65 cys lle ser Asn Glu Asp G 5Asp Leu Ser Lys setYhr val
Leu. 210 215 220 70 Arg Asn Tyr Lys Glu Ala GIn Glu Tyr Gly Ser Phe

Gly Thit A\lxa3 16 WO\ PO 050 1382 2 FRCAYE PAG0 £008669HDS g 230 25 His
240 Met Leu Ajs]éTyr ser Val Asn lle :‘R/Q Asp Asp Gly Asn L eu Ser 5
245 250 255 lle Val Thr ser Gly Gly Ala His Gly Thr His Val Ala Ser lle Ala
260 28512$@r1®aA|§bqywans.Wef§> Sy GRP FreUCHE A ASH &I XPalAYa Ser
Pro Gly 218%80 285 15 Ala Gin ? Leu ser lle Lys lle Gly'Asp Thr Arg

Leu Ser Thr met 290 295 300

Met Cys Gly Asp Gly Cys Asn Gly Gly Tyr Pro Ala Glu Ala Trp Asn
145 150 155 160

Phe Trp Thr Arg Lys Gly Leu val Ser Gly Gly Leu Tyr Glu Ser His
165 170 175

val Gly Cys Arg Pro Tyr Ser Ile Pro Pro Cys Glu His His val Asn
180 185 190

Gly Ser Arg Pro Pro Cys Thr Gly Glu Gly Asp Thr Pro Lys Cys Ser
195 200 205

Lys Ile Cys Glu Pro Gly Tyr Ser Pro Thr Tyr Lys Gin Asp Lys His
210 215 220

Tyr Gly Tyr Asn Ser Tyr Ser val Ser Asn Ser Glu Lys Asp Ile Met
225 230 235 240

Ala Glu Ile Tyr Lys Asn Gly Pro val Glu Gly Ala Phe Ser val Tyr
245 250 255

Ser Asp Phe Leu Leu Tyr Lys Ser Gly val Tyr Gln His val Thr Gly
260 265 270

Glu Met Met Gly Gly His Ala Ile Arg Ile Leu Gly Trp Gly val Glu
275 280 285

asn Gly Thr Pro Tyr Trp Leu val Ala Asn Ser Trp Asn Thr Asp Trp
290 295 300

Gly Asp Asn Gly Phe phe Lys Ile Leu Arg Gly GIn Asp His Cys Gly
305 310 315 320

Ile Glu ser Glu val val Ala Gly 1le Pro Arg Thr Asp GIn Tyr Trp
325 330 335 .

Glu Lys 1le



20 Glu Thr Gly Thr Gly Leu lle Arg Ala Met lle Glu Val lle Asn His 305 310
315 320 Lys Cys Asp Leu Val Asn Tyr Ser Tyr Gly Glu Ala Thr His Trp

WO 283042305 330 335 Asn ser Gly Arg lle Cys Glu Val lle AsREiEReP4/48609
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Trp Lys His 340 345 350 30 Asn lle lleS%yr Val Ser Ser Ala Giy Asn Asn
Gly Pro Cys Leu Ser 355 360 365 35 Thr Val Gly Cys Pro Gly Gly Thr
Thr §§5§>er¥§} lle Gly Val Gly 370 375 380 40 Ala Tyr Val Ser Pro Asp
Met MetiVal AdadGlu Tyr Ser Leu Arg Glu 385 390 395 400 Lys Leu Pro
Ala A8343in 8T Thr Trp Ser Ser Arg Gly Pro Ser Ala 45 405 410 415 Asp
Gly Aatau BV EPBLFIR Ser Ala Pro Gly Gly Ala lle Ala 420 425 430
50 seps¥@al Pro Asn Trp Thr Leu Arg Gly Thr Gin Leu Met Asn Gly Thr 435

440 448855 g\?l P28L#HYo Asn Ala cys Gly Gly lle Ala Leu lle Leu

Ser é 3455§é:§}§ y Leu Lys Ala Asn Asn lle Asp Tyr Thr Val His Ser
Val Arg Arg 465 470 475 480 Ala Leu Glu Asn Thr Ala Val Lys Ala Asp

Asn IFER VAt Phe Ala 65 485 490 495 GIn Gly His Gly lle lle Gin Val

Asp lws Aaal Y Asol d VK leuvalc BoG50Ppa0rHO WO BRESHAEAGRY Leu Leu
PCT/EP2004/008609 96 GIn Asn Thr ser Phe3&la Asn LYS Leu Gly PRe

Thr Val Thr Val Gly 515 520 525 5 Asn Asn Arg Gly lle Tyr Leu Arg Asp

Pro VisheGlryVahAlasa o &304835 S0 sk StieAspuHiy Glyrdair@lyAie Glu
Glu Pro Val Phe PriPGlu Asn Thr Glu 545350 555 560 Asn ser GRi Lys

lle Ser Leu GIn Leu His Leu Ala Leu Thr Ser Asn

Tyr Asp Gly Arg Gly val Leu Ile Ala val Leu Asp zgr Gly val Asp
35 40

Pro Gly Ala Pro Gly Met g;n val Thr Thr Asp ggy Lys Pro Lys Ile
50

val Asp ITe T1e Asp Thr Thr Gly ser Gly Asp val Asn Thr Ala Thr
65 70 75 80

Glu val Glu Pro Lys Asp Gly Glu Ile ggT Gly Leu Ser Gly ggg val
85

Leu Lys Ile Pro Ala Ser Trp Thr Asn Pro Ser Gly Lys Tyr His Ile
100 105 110

Gly tle Lys Asn Gly Tyr Asp Phe Tyr Pro Lys Ala Leu Lys Glu Arg
115 120 125

Tle GIn Lys Glu Arg Lys Glu Lys Ile Trp Asp Pro val His Arg val
130 135 140

Ala Leu Ala Glu Ala Cys Arg Lys GIn Glu Glu phe Asp val Ala Asn
145 150 155 160

Asn Gly Ser Ser Gln Ala Asn Lys Leu Ile Lys Glu Glu Leu Gln ser
165 170 175

GIn val Glu Leu Leu Asn Ser phe Glu Lys Lys.Tyr Ser Asp Pro Gly
180 185 190

Pro val Tyr Asp Cys Leu val Trp His Asp Gly Glu val Trp Arg Ala
195 200 205

cys Ile Asp Ser Asn Glu Asp Gly Asp Leu Ser Lys Ser Thr val Leu
210 215 220

Arg Asn Tyr Lys Glu Ala GIn Glu Tyr Gly Ser phe Gly Thr Ala Glu



15 565 570 575 Ser Ser Trp Val GIn Cys Pro Ser His Leu Glu Leu Met
Asn GIn Cys 580 585 590 20 Arg His lle Asn lle Arg Val Asp Pro Arg Gly

wOoReesarge@lu Gly Leu 595 600 605 25 His Tyr Thr Glu Val Cpesatyibys/008608
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Asp lle Ala Ser Pro Asn Ala Gly 610 615620 30 Pro Leu Phe Arg Val

Pro lle Thr Ala Val lle Ala Ala Lys Val Asn 625 630 635 640 Glu Ser Ser

His Tya2Asp Leu Ala Phe Thr2A8p Val His Phe Lys F¥#5 35 645 650 655 240
Gly Gin lle Arg Arg His Phe lle Glu Val Pro Glu Gly Ala Thr Trp 660 665

670 4RAladaludahThr Vil QxS SenCys SerSesiChsyatBendia Lys Phe ser
675 680 68S 45 Val Led#is Ala Val GIn Leu VAIdys GIn'Arg Ala Tyr A%§

Ser His 690 695 700 50 Glu Phe Tyr Lys Phe cys Ser Leu Pro Glu Lys

Gly ThrlkevwaThrislus€P561306A15 A0 HAda ?Phe Pro Wed el GlyaGietysle Ala
Ala lle Glu Phe Cysaf® Ala Arg 55 725 738935 Trp Trp Ala ser Léd%er

Asp Val Asn lle Asp Tyr Thr lle Ser Phe 740 745 750 60 His Gly lle Val

Cys Thi AlaiRreBlrrheurAsndie HiSUAIr S & 1@ |Arg55sn60 TR6 5 ad5/Gl Heo Gly
Asn Arg Phe A Val Gin Ser Ser Leud8% Tyr Glu Asp Leu 783 775 780

70 Ala Pro Cys lle Thr Leu Lys Asn Trp Val GIn Thr Leu Arg Pro Val WO
2005/00462PrPTUE ERR0B4/0086809y DZ 8% THAFO5TBO0ABR LAl 98 TAF Met
Lys Pro Leagély Ser Arg Asp Val Eed Pro Asn Asn 5 805%10 815 Arg GIn -

Leu Tyr Glu Met Val Leu Thr Tyr Asn Phe His GIn Pro Lys 820 825 830
Glu Thr Ggly Thr Gly Leu Ile Arg Ala Met Ile Glu val Ile Asn His
305 310 315 320

Lys Cys Asp Leu val Asn Tyr Ser Tyr Gly Glu Ala Thr His Trp Pro
325 330 335

Asn Ser Gly Arg Ile Cys Glu val Ile Asn Glu Ala val Trp Lys His
340 345 350

Asn Ile 1le Tyr val Ser Ser Ala Gly Asn Asn Gly Pro Cys Leu Ser
355 360 365

Thr val Gly Cys Pro Gly Gly Thr Thr Ser ser val Ile Gly val Gly
370 375 380

Ala Tyr val Ser Pro Asp Met Met val Ala Glu Tyr Ser Leu Arg Glu
385 390 395 400

Lys Leu Pro Ala Asn GIn Tyr Thr Trp Ser Ser Arg Gly Pro Ser Ala
405 410 415

Asp Gly Ala Leu Gly val ser Ile Ser Ala Pro Gly Gly Ala Ile Ala
420 425 430

Ser val Pro Asn Trp Thr Leu Arg Gly Thr GIn Leu Met Asn Gly Thr
435 440 445

Ser Met Ser Ser Pro Asn Ala Cys Gly Gly Ile Ala Leu ITe Leu Ser
450 455 460

Gly Leu Lys Ala Asn Asn Ile Asp Tyr Thr val His Ser val Arg Arg
465 470 475 480

Ala Leu Glu Asn Thr Ala val Lys Ala Asp Asn Ile Glu val Phe Ala
485 490 495

Gin 6ly His Gly Ile Ile GlIn val Asp Lys Ala Tyr Asp Tyr Leu val
500 505 510



10 Ser Gly Glu Val Thr Pro ser Cys Pro Leu Leu Cys Glu Leu Leu Tyr
835 840 845 15 Glu Ser Glu Phe Asp Ser GIn Leu Trp lle lle Phe Asp Gin

WO 20504822850 855 860 20 Arg GIn Met Gly Ser Gly Asp AlaPGA/ PRehigis609
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GIn Tyr Ser Leu Lys 865 870 875 880 L%u Glu Lys Gly Asp Tyr Thr lle
Arg Leu GIn lle Arg His Glu GIn 25 885 890 895 lle Ser Asp Leu Glu Arg

Leu Lys Asp Leu Pro Phe lle_Val Ser His ,900 0 30 Arg.Ley Ser
Asn Tht LAeSEl rELgleJ'ﬂAgpelIe%t }—ﬁsAéTu ?{51 ﬁ% é)ﬁﬁﬁee ﬁég"gé Q%‘JSF %1 cly
Ala Leu Leu Gly Lys Lys Lys Ser Ser Asn Leu Thr Leu Pro Pro Lys 930

935 940 AR XACIRIaIe ER NPRIRT 5 el Bi0 ARR AR % ¢
lle Pro 94%3@5% S%?fag I‘fysy lys Ada é y PrE Gly Cys Tysdeu Ala Gly Ser we
Leu Thr Leu Ser 45 965 970 975 Lys Thr Glu Leu Gly Lys Lys Ala Asp

Val llgRro Makkiis Ty Tgr 98Q 985, 991 39-LepuiiedRo Fro Big TRLLYAr 6lu
Thr LyssAsn Gly Ser Eys Aspifys Glu 995 1000 108%5 55 Lys Asp Ser Glu60
Lys Glu Lys Asp Leu Lys Glu Glu Phe Thr Glu 1010 1015 1020 60 Ala

Leu ArghAsLelysdlerinstip Met $1 e LetsASRSETa Q2 10 ser asn
1035 Ser Asp lle Tyr AS65GIu Leu Lys Glu Thr579r Pro Asn Tyr Leu 66’5
1040 1045 1050 Pro Leu Tyr Val Ala Arg Leu His GIn Leu Asp Ala Glu Lys

Glu 185066068k 1781W 208 14622iRCIdERIA0AIHOREOAsABAI Cys
Met Lys Arg Leu AS8Glu lle Val Asp Ala A83Asn Ala Val 1070 1698 1080

Arg His Ile Asn Ile Arg val Asp Pro Arg Gly Leu Arg Glu Gly Leu
595 600 605

His Tyr Thr Glu val cys Gly Tyr Asp Ile Ala Ser Pro Asn Ala Gly
610 615 620

Pro Leu Phe Arg val pro Ile Thr Ala val Ile Ala Ala Lys val Asn
625 630 635 640

Glu Ser Ser His Tyr Asp Leu Ala Phe Thr Asp val His Phe Lys Pro
645 650 655

Gly GIn Ile Arg Arg His Phe ITe Glu val Pro Glu Gly Ala Thr Trp
660 665 670

Ala Glu val Thr val Cys Ser Cys Ser Ser Glu val Ser Ala Lys phe
675 680 685

val Leu His Ala val GIn Leu val Lys Gln Arg Ala Tyr Arg Ser His
690 695 700

Glu Phe Tyr Lys Phe Cys Ser Leu Pro Glu Lys Gly Thr Leu Thr Glu
705 710 715 720

Ala Phe Pro val teu Gly Gly Lys Ala Ile G¢lu Phe Cys Ile Ala Arg
725 730 735

Trp Trp Ala Ser Leu Ser Asp val Asn Ile Asp Tyr Thr Ile Ser pPhe
740 745 750

His Gly I1e val Cys Thr Ala Pro Gln Leu Asn Ile His Ala Ser Glu
755 760 765

Gly Ile Asn Arg Phe Asp val Gin Ser Ser Leu Lys Tyr Glu Asp Leu
770 775 780

Ala Pro Cys Ile Thr Leu Lys Asn Trp val GIn Thr Leu Arg Pro val



5 lle Ser His lle Asp GIn Thr Ala Leu Ala Val Tyr lle Ala Met 1085 1090
1095 10 Lys Thr Asp Pro Arg Pro Asp Ala Ala Thr lle Lys Asn Asp Met

w0 20008 42605 1110 Asp Lys GIn Lys Ser Thr Leu Val Asp Alapkaur@ys H668609
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Lys Gly 1511151120 1125 Cys Ala LegiAla Asp His Leu Leu His Thr GIn
Ala Gin Asp Gly 1130 1135 1140 20 Ala lle Ser Thr Asp Ala Glu Gly Lys
Glu @83 Glu Gly Glu Ser 1174% 1150 1155 25 Pro r@l Asp Ser Leu Ala 800
Glu Thr Phe-Trp Glu Thr Thr Lys Trp 1160 1165 1170 30 Thr Asp Leu

Phe Asp ABD Lys akLews ThrPheAlarTyedysais Ay 941801 18% Ak asn
Leu Val Asn Lys Met Tgh&ly Arg Gly Leu Lys #e Ala Thr 35 1190 RBIS5
1200 Lys Leu Val Glu Glu Lys Pro Thr Lys Glu Asn Trp Lys Asn cys 1205
12105416140 He S Leaw Met LysiLedd-eu /Gy Frasthiphiis (3¥s &a $86 Lys
Phe 1220 1225 1230 45 Thr Glu Asn Tr84d%u Pro lle Met Tyr PE3®ro

Asp Tyr cys Val 1235 1240 1245 50 Phe <210> 138 55 <211> 433
<212%ePRill < 213> \Homarsapie nse <39E>re0 13081 HWESSPOQ08H3%u Tyr
<309> 1997-18301 <313> (1)..(433) 8800> 138 65 Met ValBfp Lys val

Ala Val Phe Leu Ser Val AlaLeu Gly lle Gly 1510 15 70 Ala Val Pro lle
Asp A3p Bé%@luABpeGiy:Gsﬁtyggh;is.@pwal Vad Ile EES Asp GIn Asn Lys

Arg GIn Met Gly Ser Gly Asp Ala Tyr Pro His GIn Tyr Ser Leu Lys
865 870 875 880

Leu Glu Lys Gly Asp Tyr Thr Ile Arg Leu GIn Ile Arg His Glu GIn
885 890 895

ITe Ser Asp Leu Glu Arg Leu Lys Asp lLeu Pro Phe Ife val Ser His
900 905 910

Arg Leu Ser Asn Thr Leu Ser ieu Asp Ile His Glu Asn His Ser Phe
915 920 925

Ala Leu Leu Gly Lys Lys Lys Ser Ser Ash Leu Thr Leu Pro Pro Lys
930 935 8940

Tyr Asn GIn Pro Phe Phe val Thr Ser Leu Pro Asp Asp Lys Ile Pro
945 950 §55% 960

Lys Gly Ala Gly Pro Gly Cys Tyr Leu Ala Gly Ser Leu Thr Leu Ser
965 970 975

tys Thr Glu Leu Gly Lys Lys Ala Asp val Ile Pro val His Tyr Tyr
980 985 990

teu Ile Pro Pro Pro Thr Lys Thr Lys Asn Gly Ser Lys Asp Lys Glu
995 1000 1005

Lys Asp Ser Glu Lys Glu Lys Asp Leu Lys Glu Glu Phe Thr Glu
1010 1015 1020

Ala Leu Arg Asp Leu Lys Ile GlIn Trp Met Thr Lys Leu Asp Ser
1025 1030 1035

Ser Asp Ile Tyr Asn Glu Leu Lys Glu Thr Tyr Pro Asn Tyr Leu
1040 1045 1050

Pro Leu Tyr val Ala Arg Leu His Gln Leu Asp Ala Glu Lys Glu
1055 1060 1065



WO 20051014622 PCTIEP2004/008609 99 20 25 30 lle Val Ala Gly ser
Asn Gly Trp Tyr Asn Tyr Arg His GIn Ala Asp 5 35 40 45 Ala cys His Ala

WO 2995/ @# e lle His Arg Asn Gly lle Pro Asp Glu 50 55 60 1GIYER20V4H68609
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Val Met Met Tyr Asp Asp lle Ala Tyr Serg@lu Asp Asn 65 70 75 80 15 Pro
Thr Pro Gly lle Val lle Asn Arg Pro Asn Gly Thr Asp Val Tyr 8590 95 20

GIn Gly Val Pro Lys Asp Tyr Thr Gly Gl | Thr Pro GJn Asn 10Q 105
110 P (b5 A VAT Btk G iz AR DAY (5 gy T 28

115 120 125 Ser Gly Lys Val Leu Lys Ser Gly Pro GIn Asp His Val Phe lle
Tyr 130 135 140, 3 he Th \SD |s Ser Thr Gly lle Leu v Pr
Asn GIf Serglﬁgsl %{ u'His Val 0 Lys A¥SpLFL %H elfhﬁﬂ
lle His Tyr Met Tyr Lys HIS 165 170 175 40 Lys Met Tyr Arg Lys Met Val

Lot B AL o A Ui T ASGgn Thr 1o T0b 20D 0B Ao A"

Pro Arg Glu Ser Ser Tyr Ala Cys Tyr Tyr Asp Glu Lys 210 215 220 50

Arg Sgr Thgyrdﬂ%u ‘i‘éf 85 TFR T SayMalh A-II-EP Mgt %JL! AR 22 Gy
230 23§)2§ ©5 Ser Asp Val Glu AspolLeu Thr ys Glu Thrieg His' Lys

Gin Tyr His 245 250 255 60 Leu Val Lys Ser His Thr Asn Thr Ser His Val

Met GlpsTx S1y148n 480 £65 &0 | bys ThillgSerdprdfigt Lys Vel MgLy 1y
GIn Phe GIn38ly Met Lys Arg 65 223280 285 1140

Ala ITe ser Thr Asp Ala GTu Gly Lys Glu Glu Glu Gly Glu ser
1145 1150 1155

Pro Leu Asp Ser Leu Ala Glu Thr Phe Trp Glu Thr Thr Lys Trp
1160 1165 1170

Thr Asp Leu Phe Asp Asn Lys val Leu Thr Phe Ala Tyr Lys His

1175 1180 1185

Ala Leu val Asn Lys Met Tyr Gly Arg Gly Leu Lys Phe Ala Thr
1190 . 1195 1200

Lys Leu val Glu Glu Lys Pro Thr Lys Glu Asn Trp Lys Asn Cys
1205 1210 1215

ITe GIn Leu Met Lys Leu Leu Gly Trp Thr His Cys Ala Ser Phe
1220 1225 1230

Thr Glu Asn Trp Leu Pro Ile Met Tyr Pro Pro Asp Tyr Cys val
1235 1240 12435

phe

<210> 138

<211> 433

<212> PRT

<213> Homo sapiens

<300>

<308> sSwissprot/qQ99538
<309> 1997-11-01
<313> (1)..(433)

<400> 138

Met val Trp Lys val Ala val Phe Leu Ser val Ala Leu Gly Ile Gly
1 5 10 15

Ala vatl Pro Ile Asp Asp Pro Glu Asp Gly Gly Lys His Trp val val



Lys Ala ser Ser Pro Val Pro Leu Pro Pro Val Thr His Leu Asp Leu 290
295 300 70 WO 2005/014622 PCT/EP2004/008609 100 Thr Pro Ser Pro

w0 2008p1ved2Pro Leu Thr lle Met Lys Arg Lys Leu Met 305 31(PSTHB288)8&¢

10

15

20

25

30

-35

40

45

50

35

60

65

70

Thr Asn Asp Leu Glu Glu Ser Arg GIn Lggu Thr Glu Glu lle GIn 325 330

335 10 Arg His Leu Asp Ala Arg His Leu lle Glu Lys Ser Val Arg Lys lle
340 345 350 Val 8@r Leu Leu Ala Ala 5e#°Glu Ala Glu Val Glu Gfh Leu

Leu Ser 15 355 360 365 Glu Arg Ala Pro Leu Thr Gly His Ser Cys Tyr Pro
Glu Alg L&d LEle 319 FE5 380 BUyHIZ PheyArgsThirHisseys Pise Asn Atp Asp
His Ser Pro THt Tyr Glu Tyr 385 394%95 400 25 Ala Leu APy His Leu Tyr
Val Leu Val Asn Leu Cys Glu Lys Pro Tyr 405 410 415 30 Pro Leu His

Arg Héa ey s il Sek IRetyksp IHis Vel B gs e 819 W 4914954800 AFIRS U
<210> 139 <211> 342 40 <2122 PRT <213> Homo saPiens <300> .
<308> Swissprot/P25105 45 <309> 1992-05-01 <313> (1)..(342) <400>
139 l\/@%ﬂ?br‘éalllig’%@ TSErA4R Mgt Adp gﬁaé‘w%m&wwwﬁn |
151015 Leu Phe Pro lle Val Tyr Ser lle lle Phe Val Leu Gly Val lle Ala

552025 30 Asn Gl1y Tyr Val Leu Trp Val Phe Ala Arg Leu Tyr Pro Cys
Lys Py8 3B Gus GTyY é'ée val Ile Asn Arg Sgo Asn Gly Thr Asp \5?1 Tyr

Gin Gly val Pro Lys Asp Tyr Thr Gly Glu Asp val Thr pPro GIn Asn
100 105 110

Phe Leu Ala Vval Leu Arg Gly Asp Ala Glu Ala val Lys Gly Ile Gly
115 120 125

ser Gly Lys val Leu Lys Ser Gly Pro Gin Asp His val phe Ile Tyr
130 135 140

Phe Thr Asp His Gly ser Thr Gly Ile Leu val Phe Pro Asn Glu Asp
145 150 155 160

Leu His val Lys Asp Leu Asn Glu Thr Ile His Tyr Met Tyr Lys His
165 170 175

Lys Met Tyr Arg Lys Met val Phe Tyr Ile Glu Ala Cys Glu Ser Gly
180 185 190

Ser Met met Asn His Leu Pro Asp Asn Ile Asn val Tyr Ala Thr Thr
195 200 205

ATa Ala Asn Pro Arg Glu Ser Ser Tyr Ala Cys Tyr Tyr Asp Glu Lys
210 215 220

Arg Ser Thr Tyr Leu Gly Asp Trp Tyr Ser val Asn Trp Met Glu Asp
225 230 235 240

ser Asp val Glu Asp Leu Thr Lys Glu Thr Leu His Lys GIn Tyr His
245 250 255

Leu val Lys Ser His Thr Asn Thr Ser His val Met GIn Tyr Gly Asn
260 265 270

Lys Thr Ile Ser Thr Met Lys val Met Gln Phe GIn Gly Met Lys Arg
275 280 285

Lys Aja Ser Ser Pro Val Pro Leu Pro Pro val Thr His Leu Asp Leu
290 295 300



60 Phe Asn Glu lle Lys lle Phe Met Val Asn Leu Thr Met Ala Asp met 50
55 60 65 Leu Phe Leu lle Thr Leu Pro Leu Trp lle Val Tyr Tyr GIn Asn GIn

wo 85543462280 70 Gly Asn Trp lle Leu Pro Lys Phe Leu Cys ASTEYEX2004/ @809
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Cys Leu WO 2005/014622 PCT/EP2004808609 101 85 90 95 the Phe

lle Asn Thr Tyr Cys Ser Val Ala Phe Leu Gly Val lle Thr 5100 105 110

Tyr Asn Arg Phe GIn Ala Val Thr Arg Pro lle Lys Thr Ala GIn Ala 115 120
125 TEARreTRE b Rkl el 1RO A ATEOE (ooeP e
130 135 140 15 lle Val Gly Ala Ala Ser Tyr Phe Leu lle Leu Asp Ser Thr

Asn Thr 145 150 155 160 %ﬁ%ﬁ PrQ Asp S r(ﬁ\ka GIX §ﬁp% ASh V?l] cl
Thr A’?ancﬁ!tﬁh]és&dg é‘ b5 %%ﬁ%ﬁg [E:%)) ?/Ser Va¥ ro \}'algl_ggu "
lle lle His lle Phe lle Val 25 180 185 190 Phe Ser Phe Phe Leu Val Phe

Leu ”Er'g,e RU Fhe Lys Agh Leb Wl 18p 290 29p gdslledle g R%Lﬁrk Tle
Leu Met GIn Pro Va4GIn Gin GIn Arg Asn 210 215 220 35 GBKDVa

Lys Arg Arg Ala Leu Trp Met Val Cys Thr Val Leu Ala Val 225 230 235

240 40helle Ug Cys Rhe Xoh PrarHis fHigMakya! daln key B TreuThey ser
245 250 255 HsAla Glu Leu Gly PhgaBIn Asp Ser Lys Phe 3% GIn Ala

lle Asn 45 260 265 270 Asp Ala His GIn Val Thr Leu Cys Leu Leu Ser Thr

Asn Gys,Vald-ad a2ppo288i128R rog1nsiBra Maldie Ry Cyed kel @ ey Leu
Lys Lys PB&0Arg Lys His Leu 296285 300 380

His Phe Arg Thr His Cys Phe Asn Trp His Ser Pro Thr Tyr Glu Tyr
385 390 395 400

ATa Leu Arg His Leu Tyr val Leu val Asn Leu Cys Glu Lys Pro Tyr
405 410 415

Pro Leu His Arg Ile Lys Leu Ser Met Asp His val Cys Leu Gly His
420 425 430

Tyr

<210> 139
<211> 342
<212> PRT
<213> Homo sapiens

<300> .

<308> Swissprot/p25105
<309> 1992-05-01

<313> (1)..(342)

<400> 139

Met Glu Pro His Asp Ser Ser His Met Asp Ser Glu Phe Arg Tyr Thr
1 5 10 15

Leu Phe Pro %ge val Tyr Ser Ile %Ee Phe val Leu Gliy val Ile Ala

Asn Gly Tyr val Leu Trp val pPhe Ala Arg Leu Tyr zgo Cys Lys Lys
35 40

Phe Asn Glu Ile Lys ITe Phe Met val Asn Leu Thr Met Ala Asp Met
50 55 60

Leu pPhe Leu Ile Thr Leu Pro Leu Trp Ile val Tyr Tyr Gln Asn Gln
65 70 75 80

Gly Asn Trp Ile Leu Pro Lys Phe Leu Cys Asn Val Ala Gly Cys Leu



55 Thr Glu Lys Phe Tyr Ser Met Arg Ser Ser Arg Lys Cys Ser Arg Ala 305
310 315 320 60 Thr Thr Asp Thr Val Thr Glu Val Val Val Pro Phe Asn GIn

WO 245/P$825 330 335 Gly Asn ser Leu Lys Asn 65 340 <21BSTIERPO&HR8E609
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359 70 <212> PRT WO 2005/014622 RGIT/EP2004/008609 102 <213>
Homo sapiens <300> <308> Swissprot/Q92187 5 <309> 1997-11-01
<313> (1)..(359) <400%°140 10 Met Arg Ser IPeOArg Lys Arg Trp Thr fla

Cys Thrlle Ser Leu Leu 151015 Leu lle Phe Tyr Lys Thr Lys Glu lle

Ala Rﬁgeﬂhed&%ﬁgglié“’tsiﬁis SHL5F0 V@ A B¢ Ly ||61@|§1 sg ElyThr
Glu Leu Ser Leu SerArg Ser Leu 35 40 31 20 Val Asn Ser Ser'Asp Lys

lle lle Arg Lys Ala Gly Ser Ser lle Phe 50 55 60 25_GIn His Asn Val Glu

Gly T LYE18 TR BethRA 8y K7l g%g 619 85978 175 BY° ggewg s Ala
Asn lle Leu Arg Phe Leu Asp Ala Giu Arg Asp Val Ser 85 9 Val val

Lys Ser Ser Phe Lys Pro Gl ASE) Val lle His Tyr Val Leu 35 100 105 110
Asp APG ARG ATETHYT AT AGT eldBrisfhs ASY 6 LRISGY diq diPiya! Ala
120 125 40 Pro Glu Val Ser Pro Met Lys Asn Arg Arg Phe Lys Thr Cys

s VAl 100 R AR, VAU SRR Gl IR UL AR S Pl e

val Pro Asp Ser Ala Gly Ser Gly Asn val Thr Arg Cys Phe Glu His
165 170 175

Tyr Glu Lys Gly Ser val Pro val Leu Ile Ile His ITe Phe Ile val
180 185 190

phe Ser Phe Phe Leu val Phe Leu Ile Ile Leu Phe Cys Asn Leu val
195 200 205

ITe Ile Arg Thr Leu Leu Met GIn Pro val GIn Gin Gln Arg Asn Ala
210 215 220

Glu val Lys Arg Arg Ala Leu Trp Met val Cys Thr val Leu Ala val
225 230 235 240

Phe Ile Ile Cys Phe val Pro His His val val Gln tLeu Pro Trp Thr
245 250 255

Leu Ala Glu Leu Gly Phe GIn Asp Ser Lys Phe His GIn Ala Ile Asn
260 265 270

Asp Ala His G1In val Thr Leu Cys Leu Leu Ser Thr Asn Cys val Leu
275 280 285

Asp Pro val Ile Tyr Cys Phe Leu Thr Lys Lys Phe Arg Lys His Leu
290 295 300

Thr Glu Lys Phe Tyr Ser Met Arg Ser Ser Arg Lys Cys Ser Arg Ala
305 310 315 320

Thr Thr Asp Thr val Thr 6lu val val val pPro Phe Asn GIn Ile Pro
325 330 335

Gly Asn Ser Leu Lys Asn
340

<210> 140
<211> 359
<212> PRT



145 150 155 160 50 Asp Ser His Asn Phe Val lle Arg Cys Asn Leu Ala
Pro Val Val Glu 165 170 175 Phe Ala Ala Asp Val Gly Thr Lys Ser Asp

wo 203@ilskhr Met Asn Pro 55 180 185 190 Ser Val Val GIn ArgTAIR PREWGHH9
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Gly Phe Arg Asn Glu Ser Asp Arg 195 2@D 205 60 Glu Lys Phe Val His

Arg Leu Ser met Leu Asn Asp Ser Val Leu Trp 210 215 220 65 lle Pro

Ala PHd et NPAIOLy&RIR Sy Glu Lys His Val Glu Trp Val 225 230 235

240 Zh8Asn Ala Leu lle Leu Lys Asn Lys Leu Lys Val Arg Thr Ala Tyr Pro
WO 2008/0136P2sPOT/E920894/008609 103 245 250 255 Ser Leu Arg

Leu 3183 ARYAT '@%BIy Tyr Trp Leu Thr Asn Lys 5 260 265 270 Val

Pro lle Lys Arg Pro Ser'Thr Gly Leu Leu Met Tyr Thr Leu Ala 275 280 285
10 TH48Py PR&ICys Asp Glu lle His Leu Tyr Gly Phe Trp Pro Phe Pro 290
295 3 ;‘%LX%S‘L%%%S%’QX SeHaTdl bYs BYsHR A WALYSASP eu Leu
ASP feu 305 310 315 820 20 Lys Tyr Arg Tyk®he Ser Asn Ala Ser B

His Arg Met Pro Leu Glu 325 330 335 Phe Lys Thr Leu Asn Val Leu His

ASN Al GlYeAR b kY Bse TN 25 S0 345 350 Ty Gy Lynoya Yalis ain
Lys GIn 355 30 <22®> 141 <211> 218 <292> PRT 35 <213> Hafho
sapiens <300> <308> swissprot/Q15907 <309> 1998-07-15

Gly Thr g;n iLeu Ile Gly Asp iéy Giu Leu Ser Leu igr Arg Ser Ley

val Asn Ser Ser Asp Lys éle Ile Arg Lys Ala g?y Ser Ser Ile Phe
50 5 0

GIn His Asn val Glu Gly Trp Lys Ile Asn Ser Ser teu val Leu Glu
65 70 75 80

Ile Arg Lys Asn Ile Leu Arg Phe Leu Agp Ala Glu Arg Asp g§1 Ser
85 9

val val Lys Ser Ser Phe Lys Proc Gly Asp val Ile His Tyr val Leu
100 105 110

Asp Arg Arg Arg Thr Leu Asn Ile Ser His Asp Leu His Ser Leu Leu
115 120 125

Pro Glu val Ser Pro Met Lys Asn Arg Arg Phe Lys Thr Cys Ala vai
130 135 140

val Gly Asn Ser Gly Yle Leu Leu Asp Ser Glu Cys Gly Lys Glu Ile
145 150 155 160

Asp Ser His Asn Phe val Ile Arg Cys Asn Leu Ala Pro val val Glu
165 170 175

phe Ala Ala Asp val Gly Thr Lys Ser Asp Phe Ile Thr Met Asn Pro
180 185 190

ser val val GlIn Aarg Ala Phe Gly Gly Phe Arg Asn Glu Ser Asp Arg
195 200 205

Glu Lys Phe val His Arg Leu Ser Met Leu Asn Asp Ser val Leu Trp
210 215 220

Ile Pro Ala phe Met val Lys Gly Gly Glu Lys His val Glu Trp val
225 230 235 240

Asn Ala Leu Ile Leu Lys Asn Lys Leu Lys val Arg Thr Ala Tyr Pro
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Glu Ser Lys Ser Thr lle Gly Val Glu Phel®5 40 45 55 Ala Thr Arg ser lle

GIn Val Asp Gly Lys Thr lle Lys Ala GiIn lle 5055 60 60 Trp Asp Thr Al

Gly GIn Glu Arg Tyr Ar&ﬁa lle Thr Ser Ala Ty? 707580 Tyr Arg §

Ala Val Gly Ala Leu Leu Val Tyr Asp lle Ala Lys His 65 85 90 95 Leu Thr
Tyr CﬁaFASﬁUV/a!r@%ﬂArQTI@rU*IiéuAﬂ?s‘@ﬁJ % Ay AYp HigP 100 1T 1480 Lys
70 WO 2005/014623%PCT/EP2004/008608°104 Ala Asp Ser Asn'lle Val

lle Met Leu Val Gly Asn Lys Ser Asp Leu 115 120 125 5 Arg His Leu Arg
Ala v‘é@br*b"crrg}gsbﬁhﬁma%ﬁg 205 BHE Al GiEY 1581481 4T 1T Fykey Ala
Asn Asn Leu Ser Phe lle Glu Thr Ser Ala Leu Asp Ser Thr Asn 145 150

155 160 Val Glu Glu Ala Phe Lys Asn lle Leu Thr Glu lle Tyr Arg lle Val

15 16"§1i72’g7%"se?héiri‘ﬁ9s%ﬁm Jkeatd %Aé&‘i\r&y/&la?%a%% ASh Big 88p Pro
ProGly 1 % 185 190 20 Asn Asn Val Val Asp lle Ser Val Pro Pro Thr Thr

ASD Gl i Ly 195,204 205 2 Pro o1 LY L2 G s QYs S AT
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Lys Tyr Arg Tyr pPhe Ser Asn Ala Ser Pro His Arg Met Pro Leu Glu
325 330 335

phe Lys Thr Leu Asn val Leu His Asn Arg Gly Ala Leu Lys Leu Thr
340 345 350
Thr Gly Lys Cys val Lys Gin
355
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<309> 1998-07-15
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<400> 141

Met Gly Thr Arg Asp Asp Glu Tyr Asp I%r Leu Phe Lys val val Leu
1 5

Ile Gly Asp Ser Gly val Gly Lys Ser Asn Leu Leu Ser Arg Phe Thr
20 25 30

Arg Asn Glu Phe Asn Leu GTu Ser Lys Ser Thr Ile Gly val Glu Phe
35 40 45

Ala Thr Arg Ser Ile Gln val Asp Gly Lys Thr ITe Lys Ala GlIn Ile
50 55 60 ,

Trp Asp Thr Ala Gly GIn Glu Arg Tyr Arg Ala Ile Thr Ser Ala Tyr
65 . 70 75 80

Tyr Arg Gly Ala val Gly Ala teu Leu ggl Tyr Asp Ile Ala Sgs His
85

Leu Thr Tyr Glu Asn val Glu Arg Trp Leu Lys Glu Leu Arg Asp His
100 105 110
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