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RA anti genic peptides The present invention provides
novel naturally-processed RA antigenic peptides which
wae@soawell dat e markers for erosive and non- er OBCT/EPIRA4/008609
These anti genic peptides are, presented by human MHC
class Il HLA-DR nol ecul es. Nhreover, t hese antigenic
peptides linked to WHC class Il nol ecules, as well as
anti bodi es reactive with said antigenic peptides,
nucl ei ¢ aci ds encodi ng said antigenic peptides, and
nucl eic acid constructs and host cells for expressing
said antigenic peptides are provided. The antigenic
pepti des of the invention as well as the pol ypeptides
they are derived fromcan be used as markers in
di agnosis of RA and in therapy as anti-RA vacci nes.
Rheumatoid Arthritis (RA), originally termed chronic

polyarthritis, is a system c_autoi mune di sease and
one of the nost debiﬂ£¥ﬂﬁ£ﬁg¥ﬂ§@ﬁé§mf articul ar

i nflammation (Fel dmann, M et al., Cell 85 (1996)
307-310; Dedhia, HV. & DiBartolonmeo, A, Critica
care clinics 18 (2002) 841-854). Typically, RA causes
joint pain, deformties and severe joint stiffness.

Thge dreeas @mf‘e@fioﬁ| Froviday @ovélSndranlly 93b@bdcdRAUntgdRic peptides

the joi eC|aII tien positive
whighyre sEnditdle gl erdiY RO EGRE S e B eeqipspides are
pres¢ifadbp ﬁumRn/MHC] ahass JHHLNeEDR odlpculédy Morc&vbh ithdse aﬁhg‘d.mc peptides

hnk%j %c()j %ﬁg:n g@%ﬁ ff ileockv%%g gsg Iweqaarfg?enrtﬁ)ﬁﬁms gu? %Sé:mt{f satd antigenic
peptidescuusiti¢ geidn em@éntsamsm@g@npomldta, endwiuckid #@d constructs and
hostHBCEPE b4sirfgysaitd0an?@erlﬁ‘é‘ E@}?Udegf ol 5RGRIEd. bﬂxelgﬁﬂg%ﬁﬁ lp@gt‘iides of the

envi ronment al have a crucia
invepien gt agffe P%qs &Y 8Ff 6¢rlweﬁ|f§oramaa.bmuwé as markers in
diagHbsedFer atiprthadappraednti-RAovatcindde total popul ation has

an increased genetic susceptibility to RA roughly 20%

of which (around 1% of the total popul ation) devel ops

RA as a result of, as yet, uncharacterized

non-i nheritable factors. Beyond that, RA shows a

sRhmimhdtomhArthiritis (Rh)t hogiselly tertried: chromie rpdiparthritist by @ @ystemic
auto] Iﬁhﬁin!@ <ﬂ§é§§e a[rids Bné Q)T tﬁgéo‘nli# gﬁ&ﬁngnﬂhﬁ?to'frllgtl&ﬁﬁt 1n§l?§1matlon

NOr Nobnes al so I Nnvo at ho

(Feldimes s 5§ 1l RR (19359086 Brahib L Vr o Pl alomes, A, Critcal
care S:hﬁﬁ? 18Y(DPUI20 318852). Uﬂma&l‘?ﬁﬁk‘ é&ﬂses Bk ipath, Scfefcfrfrﬁﬁ&‘sarg severe

ers met r 0l nt f1 ammati on.
jointiEI o R RRFHT S0 A0 it PP GrOUOH Ee dhi oapipepecially in
patlenhi wio b= pmmtivl dorcat alﬁﬁaxftfhrodjr,l teabel aht@ehiotd fRtHrs (l‘dE) (Mageed,

RA, pr o&%ﬂ: esnrecl’ ap bg]nf 8%?)\%}) Cﬁoﬁt%ﬁié%f Pﬁl}mwﬁ{ wﬁgers of disease,

Kluwkin egad enaic drblispws] |(b‘i96é1tlt- kRAh@:carst quitel frequeatly iih abe Gaticasian
poplﬂﬁﬁ)d Alhd @@Q!ﬁ#’tﬂ)]{ﬁ}sﬂogﬁé 'b@fr{gqméﬂcgﬁ] m%rhg{llet% ?I%d Vit Rmental

ts estruc 10 truction sti
factorqnﬁyfs}é 3Vest TG effpddut thengnset anft Bienprioptsaiies of this autoimmune

dlsea@éj glgk&ﬁmafé&;:@% R Eife totak §0ﬁ1ﬂ8‘i%n H@J»Q&Qﬁh%aséé%EI?Jth%hR@ﬁnbﬂlty to

g@% %2 A e%l E{’/ oé}gé&?t P 5 gF‘felﬁ%Hs RA as a result of, -

as ye(, howsaheterized.nbn- 1nEbmabBrfwmat Béyohrd tl&upm sHox@fé-Q §iBnificant bias in
oV} i
the sE i) o AL R FIR el o YGRS b incigptig gt sex

luﬂngumhnasahabeuphh@ésnﬁmdmﬂuaeh%s These cells are
actively involved in causing further cell death and in

[ f 0 r
21%‘1 %Hfglge%rﬁi RA 9[!&%8%@5% ‘%{Ebv& j TYPI%’%I] ’}aﬂy%ggg §y§11€§(€5@ eay‘gnpalm
sweatipg BAILD 65@95 9&%}‘ an WV@% é@lnF iflampmaton In addition,
KM/vi.gd. 2003 circle of autoanti body production, joint
i nflammation and joint destruction. Typically, RA
progresses chronically, with 85-90% of all RA patients
showing a mld to noderate di sease devel opnent .
Aggre33|ve dlsease forns Ieadlng to conplete Ioss of
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1077; Anderson, JJ. et al., Arthritis Rheum 43 (2000)

22-29). Likew se, early recognition of self-limting
w@pasnoow2er osive arthritis will prevent unneceBRGHEP2004/008609

treatment with potentially tegxic therapeutics (Fries,

J.Ret al., Arthritis Rheum 36 (1993) 297-306. Therapy
rheirlﬁl%tcggaﬁod‘&i sa&)ﬂ f}@aér WRRUNRCiddnatiBRYol Sist@ &Rkli6y ®utside the

In or se the achwhq}& of ever

Jomts bl mphﬁ¢ n@éﬁlp FherigHBRs FREIHPT C?Ssa%%n’f%ag’gg pgainst healthy
tlssQé’t Tﬁ¥seaﬂﬁb¥ﬂtflﬂ>d[8§ dertaekt ﬁh@rﬁﬁtﬂ&r tdﬁﬁll@'eogf ebsi Umnt déading to its

dj sease.can be slo to
info A e P 8F éﬂd&wgsg% ot Mo Ui oL 880yt immune
systeftlto/peidaké zede b@aniiyodiesdIreaddiion a'gmh]sesshkeagmor necrosis-factor

d a f
SRR a0 L o et P i
reapiiytsiegen fmther q@ousdiar, dps., CvARbsumsiol 14nSupnl 2hePaply 10 13). The
yné{/%#l) 1ﬁs EOEEW Qtté f'\rﬁi1 rich o RIAX 28 & ©f the immune system, such
as roxy orqu|n Lef hi nom d,
as mmophwﬁ |ap, §-t Y heomeell s sh 2<tivelygpnelyed in causing further cell death

andiif anhﬁg ééiﬁffﬁ{ﬂawnﬁ{dig GFolkNBA. Phrt@htlmleﬁhmm 1997) 598-609; Choy,

. Pﬁl’rll%F | ar?%%lLGi ) Jh%‘? 5 32&26@5 95215? ré%][l o]}/rtggé(ss &2mbles a vicious

cird &bt Ritbddtived ?‘ﬁrdﬂ’ﬂﬂctxﬁﬁ; joig} inflihessidy agl§oinadestaictionn
connnn that they are inhibitors of inflammtion by

'&lﬁ.}éﬁﬁfﬁ@ ﬂgcégggrfelssgﬁg %Fnrcgﬁf Q\nﬁl g&? c{ﬁlﬂrklg gg \fsamo%\gﬁg a mild

to mbﬂaetsdlmash ddveliopmient Imggleswet Cbsee$ef formp kedlylgtteﬁgepletdiess of joint

f L4 ' b e In thi
o ERISH O Y AL M AU by 164 5 Mo 1o i
adwered dth i sg@pos Petentd d1VE g rReymaRets adicalgr pp@ation and display

rhedBY4ebiaRTa es Of‘hé?%{lffeﬁ f?(ﬁ'ﬁtstrﬁﬁ Th@hicl h hed theaflfamaebn leads to
consequence of an adapii.ve ne.resp inst a
seversriEgghstiesaml Irrever ed?’é‘éfi E‘Batb‘?nstq]ig i&f?‘?@% from
the body. \WWen an adaptive inmmune response devel ops
agalnst a self antigen, however, the antigen can in
. cases not be conpletely renoved from the body,
Ie MGt 0 a sustained i nmune response. As a

consequence, the effector nmechanisns of inmmunity cause
chiherecisi grbWwargretidenge i thitu therapsutic deigewntitn ecaph dh aitie shgease can

red% ?td!lesgﬁHgnt 4 d%@g@f%gﬂfok@'d Yet LiEy RRABALH] 22 1995) 2208 2213;

nmune di‘sease a I'Ot

Vanrdrnyrﬁ{tﬂyleahd et al-h4pa rleéeﬁelM?d/ﬂ%%/ (1485 r§99r7|<9@bh51flfe frgatment with

disBRE- M@&@ﬁg@@m&@ﬁ%m s{DMISRDS) Wiy jﬁﬁiﬂéd When the risk:benefit
several ‘events. whic

nowada bel i eve
or geskeraIERES BHORGHS EEb ol "OP Ao T aol S i tiggbetveen
RASRIdesthbOfr9b ofbkiay shgﬁnly &ftelr @Ihwtoﬁ theadigeabe@irwan, J.R. & Quilty, B.,

d k t .
iy RO ssel Buar S o1 i s sufle  exsbliFs Eferia basd
onbc}hélﬁlfab bBtdry,eph?icabaxdrmmalﬂna’f agé ddmrabrye tasts. ThduAm@mn Society of
an nvir
Rhgﬂgg spr{x pou%ﬁigﬁ?era ?o a a”af({gg Of tn’Egpﬁ tjagl?JlP }aag:'.t Hg?,)bfefcﬂ\?eCEVlHaﬁe for RA

hree .
(Atreite FsC. dildsﬁrtlsﬁﬁeRl@Dm 213 (@%&v?és%léf%bt&ttr@ fgparat|q single test is

aveflﬁ twmchyls %Ee&ﬁ‘@ fél‘mn SerYal 160 ?ﬁgl atd BfochE@ital markers, e.g. C-
|spose e I ndividual, to cer

to severa
reagiivg BiOGHE (WBéserﬁhrO&meéFWﬁéathfé%ﬁs@gﬁ)’%Eaﬂéeaftaﬂiﬂé"d?’ (ANA)
or R £k afiliBAG0Me a¢hluMidy of RAf BIvReled thae mﬁrkd:r@ ute@non-specific, as

t t dt t
S et SES S L oS oL PGP O 18 9 e .
an&htdahtlbbﬂ]}ethag en@esaat in dre ¢ehemalfiapptoxiroéte ef RiAspatests. Since
mclreﬁén%geve : ?ﬁlh{oé‘f%g% ZC{ogﬁébcg ?lts?rbceefok?%d' if ltﬁéeg&it@)& of other

or ce he 1 mune system
inflamimhtoay disehoes, suvbdis Sgraen &Vnétcéne sndekeaditie pe sl |0m§a1 hepatitis, RF is
attack. The latter two sets of genes dictate which
antigens will be the targets of autoi mMmunity and hence
whi ch organs will be attacked and what danage wil |
occur . In addltlon S|gnals fron1the enV|ronnent

- o o o Y . o, "
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DRBI all el es, although exhibiting pol ynorphic

di fferences, all share a stretch of identical or
wa@bkowsst46erent i cal am no acids at positions 67-FAI/ER00%008609

as the "shared epitope" (Gegersen, P.K et al.,

Arthritis Rheum 30 (1987) 1205-1213). Since inmmunity

' i | ih©of diggnostic val
unsﬁg%tﬂgg(g%g\g %eag?a.x@?u{%t?ﬁfmkﬂe[r %%&E&??&%@%eﬁa of ggnos .cvadl.le per
se, tgh abeit rggﬁttcg)‘gé bw@p@uqahﬁyi@oéqggcgg@éﬂqerwg {:}éef\élrfof pegessing disease
actiVity %ﬁ&t gl\b%n% 'E@'ﬁ&lé lagSn bﬂﬁeaﬁedtﬁl@ﬁﬁ ahwlomdhefgfeﬁfeﬁﬂtof RA patients

mechani sns. fjrst, g,ihe rel evant
(Nakﬂllﬁlb‘ﬁ%ﬁ-l&{eﬁiqmp@%ﬁ%iﬁ?@%ﬁ SEat | on, and second,

by sel ecting the appropriate autoreactive T cell o
spekityid idegnosic sey afntrisgamyvas Tregelopeds ghadi omsisis opfaglinical and
. structure of cyl: iy rav t 1f-
o o5 FLE G My et P b b
limitingn ersiptam enagi-ghosive, ik pprsistand erpiived Rdg (Giswssy Bl et al, Arthritis
Rheg.liﬁ §§ 220&3%F7 —%%aﬁlSel'f-liNﬁﬁﬂé artBEfs wh MaraddBzed D) natdfali emission:
strategically this shared epitaqpe tregl on |s grg%ijtﬁgnedE .
thetenwaye aathyisly ahesaipatiofniy fPapertt oft (¥ BEY RETHRLAY Hme. Brosive
artRRRGAR18RE] Tase@bh thepREdmRE oFlenseivas on estHo@bphdef the hands and/or
unresol ved sterjes |(%8r heunmat.ol o

. ) . research.is t
feetql}bg:grihé“la ¢ usg-of anfiko 3 TESPEHRS ﬁ.‘f‘“ﬁﬁ?%‘éh?t&dég appears to
be BRLLiOREENd Suggadts iiaipdrtanggsle fdrkitrdlisatd amigenbhin the early diagnosis

evel opnent of t h t ' ' _981-
andgorgBrineT epone s SR G, 9P R 3R, 101 (1008 275281
Vinaad, €y rowl.al Rlﬁdtm:doloZS @@98)3 83%344). The gprlp p;eq@gmt@g.rof erosive RA
aﬂo\g@eetaﬁ rinfe!?\?en% | ORRDHVRRER, Wai® Wil Ragad atlidMsdabd™ontrol and

imppavsaes hteysconttios KoRmmRBY 2P Slrisibi ) hewoniol 32 408) 1072

107?{(%&@&5&? 0] SRIE 8 tREtH #Rhéink @3 3009 h2-1207. ITaleawAdel 8d3ly recognition of
Corrigall; " V.M & P naylm.;fS., Git Rev Inrrynoldég}} centiall
self{lirptiny 2pgicoroapsivEarREY HOF Brovent WiPesH (g et 1) Rtentially
toxRahbiapanics (FR&hRRics il Arthrivhi Rifeuin8s @893 )P9MA-308. pr esent

t hroughout the body, including the joint, but the

paﬂ{]ﬁcy)l c;,gy is targeted solely or predom nately to the

j ot Mf{*PYAut oant i gens The | arge number of possible

autoantigens in RAis derived fromstudies using sera |

or Theé gs of arstpngintHeymatic dwirapy if torelipetpasminsonger o ease the activities

| §he r s t i it b1 apglying modern

of SELAELITACS B Albflelt e e o kAl SO BOLLAG Dk B sbine
therpiasethe pypgBRieIESE discase capyisesloved dppagemeye) jtypped. Due to

indk’??ud? H?F%E%dg@’ rbtaclpf)ﬁle%itt Feglu:ike@ hh iilfc%ﬂziaﬁe(ljlfz_@ﬂ &Ee%r@lg;e:;nd early diagnosis, -
ut oant | bodil es gal_ns wer e ou 1N, el evia ..

25 DREET P JRTH NG AR PRI R o clanegmedicina
tredthieR®Ughvelltasi shysiot aydtradiotledrapyh @MARDaNdsed Gn dtA ithadpyesre basic

are pat hogeni [ RA ( Banenjee. .S. in: Exp :
BBl pUo8" SAERCT SRR, BaBlp G Petunomic
Aza&hm‘fyﬁ?b,hairtimi pbesteroidiloodi-iflepinhaoryr dmgRANSAID kAt snonoclonal

rotirer o_Cd. r RiAP ok ti,gnt :
P, SR O ot RGHREE NI, O35 DRLHEE e

receptbys (InttB0vhaimpenlinardes). (Bawwdeigs haveeall p common that they are
inhiEIBE ﬁ&h&%a‘%{%n%ﬂ %ﬁésgﬂé;%h% 2:3unel r@:g%ng@ THe nidasl elsadvantage is

I mmuni zat1 on Wt | 0 to i.nduce arthrit J
theifi lagk hqPeBSSIEn Prib WBriASQvaTSaECi | BE Frebilig Ap FlTckifyely target
thekatifRoofrpni ec, E.F. et al., Exp Med 185 (1997)

1113-1122; Rosloniec, E.F. et al., immunol 160 (1998)

2573- 25%%). The i munodom nant epitope in both *0401

antOFREEY ansgeni ¢ mice was | ocalized to peptides

wi thin residues 261-273 of human Cl|I (Fugger, L. et

al ., Eur Immunol 26 (1996) 928-933). The sane epitope

of Cll was capable of stinulating a T cell response in

RA patients, particularly in the early stages of

di sease. Synovial fluid T cells were especially

responsive (Kim HY. et al., Arthritis Rheum 42

(1999) 2085-2093). Although other cartil age proteins

o o - ™~ A I T .
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m crocapillary HPLC colums and nore sensitive nmass
spectroneters, MHC- bound peptides can b e anal yzed
worenos/oefebi ci ently (Dongre, AR et al., Eur | npameP2084008609
(2001) 1485-1494; Engel har d,4 V.H et al., MI | mmunol
39 (2002) 127-137). In the present invention a
di f.i ed Lide hsolati i ' Oy iguRited against
B N g g
self aftigehsaDRANgRsE massfeded by/be devenRinens| ch@%ggea&%%def Pt 1363 s. 1he
non?@' !:(g')sé e g‘?'aﬁha KiSe RMe@d ebdhse apaliytos foihvamigen is the
ul rive p

from lents. Th i n._advant age_of

cleatainics; of i patigePeTapp ST §ﬂ%eﬁleafh §§§H§?"&f IOHGHER - gnet' develops
agaih 3] st ﬁlti@éx@,f}gﬁ»‘f‘eiv@ﬂﬂ #hesaritipeibarn @l moahtasaﬂnd)tglemcompletely removed

processi ng and presentati.on, in 0 he effect
Fronk (B GG CAUH o SHOUERS FGPTOR LEEE s S sg he effector
medRESisiAk 6f Bhuahe dadse chitoaiciaflanchatoyy &yt toftiseias. ‘Eiegmechanisms of
. tissue and are.deriyve ' i L BEHSE that te in

tiss i%fﬁ?gfo?rg GESFHB%@'S :[heRQaniee{ ﬂg%&o{ngﬁﬁ:u%&mdg%laé 152 (]}899{3 opers eh
prof26(ha- ifABhity Theyn hy}eersemeitiﬁﬁgtﬂvgmt]@@ﬂgh it is not well undérstood what

trig%a#é:ggn%%%ﬂ%ztgp %égg%tl %gérﬂtin v\rﬂlﬁhq}\el g?réfbrat@&;%ol?ﬁligieéle?/ gckrﬁribxﬁte to the
indwationc of egtqimaryneadisegses @pgl aqefle’cthr} dgute@p@gegilcol%argyts have been

surﬁ'tr%ﬁ%a nfost reddrily (fMﬂr@cleB.Sdt all, @08 MedsT (2D9]) 829-986. shown
a

t ex vivo differentiated human DCs and nmacrophages :
that are phepotypically simlar t At - Pt ngd h
B R LR TRt GO Y Pl SR b of o

indBenAr afndn@neinchmesskfidog Thenhesdordenantafiegl tthp eisqepBpility to
aut?lﬁﬁ’@’é‘}%6%}_§g£g%t3t§f?eq%kh E’%g ?toﬁlfée @éadﬁ%_é%}éﬁq?g pr i e, ooa iy 01
the helnpete Tysteh |sdanbus, caefiredispose|the dpdividupb t@ yaegpigy P to severa

. T Ri . 1898} ity is funneled
a7 D o O M s L e
to peoticda ewoaniigeps a8 hsaies By ot gspes that afffe fegrenitigneof ptisenic
pethi'El@s PATNROENSSIAES s@ll oflies ?é@e@%cﬂ &y elevabiljty ofcetget dssieseto modulate

~ “immune responses. Therefore, fhe probl e y.cthe .
immypk aBpck B ingiage by 1 ngipg the |af1£)\i;l S?f :e]%cffcgg gerl}?ioéetﬁ? immune
systePhdBard Qéstinéd ks irfitidte @d abjoapgressivei atig o ok latter two sets of genes

. natural |l y-.processe I . ' B&hich b
dicigfg W%’é i%ugeé‘ﬁtwlﬁz’glé‘?'\]/g%ﬁise%g%@%e p% | g}e:ésrﬁ% ﬁ%lyc are | Oreans Wi be
attadRéd metwhatalhmege will k@us f or RA. The present invention

provi des novel naturally-processed antigenic peptides

\rl]\g. ch, 28 80.C a%hg]%t &oBO RN kftiSodRefr Qafl¥&cBNGhe development of

- erosi ve hese antigenic peptides .are pr.esented
autbimimnundy aVHe sinzesthree lavels by %%F%%H&O%Fé?]f w&g‘flsfo?f E‘e lllmf;‘lme
[ £ i 511 e kRtdvftEefotehtifl tagettizsae. And finally, there
.sys%?ggl\ﬁﬁ Lal?t%elﬁﬁkgég‘\g@: ed from tfi %nt S W t%reest abl i shed
is Cé@%é@lk@eﬁfeeﬁéﬁneéﬁc&élﬁ\%“mmefﬁa §i5cl ass 11 antigenic
pepti de of the invention are conprising (a) at |east
t h§1AgRHAR BRpaHEEgUempl: (FHG)e peptide binding notif
selected fromthe group consisting of SEQ ID NGs. 49

to .57 .and SEQ I D .10 , |
ag})%ulgtg?rasgg S eg}e%'é%yg%&gt %git 1818% | daéfg?éncg sngtt tr}rlgt%iﬁ%ﬂEaIIMevel have

unstiheusledhbworthstheerigimgenes eresidsd by ghem isigcpppatibility complex
(M%RE)S&n%}d %gﬂc%tyoﬁx hd03sk for kR dwieldpraeiei ¢l RAEBtabngN P, Tissue
- ernlnaT anki rng

f di .

AnSgeueAclge) caleudt rRUSHET Gy duprtcBns PaPRnd of Dagty IPHS-10053;

\ orth!1® B80T, FpQnk® NEkEn 15Gtpad] 14100 i59i78xtle particular,

thg é@o{s[gn (1;'{ ]Qé—i(f?f %gsgld{ug—rﬁglgﬁék (gl, QOJM ,S”%EIBEEEd 4843l in several ethnic groups

ind?@é@ﬁ ﬂﬁ@ﬁdst:éﬁtibﬂ%fitb ®A fR&veftlesphCepHapie Rhmmfle;o (1998) 187-200).
ur oKl nase e asn.no MEE

iy o G R S PLOF A QDA B STRURIPL PR s A

apol i poprotein B-100 26S proteasone non- ATPase

regul atory subunit 8, interleukin-1 receptor,
fibronmodulin, GWCSF/IL-3/1L-5 receptor, sorting nexin
3, inter- a- trypsin inhibitor heavy chain H4,

o o g, ~ o g, P~ oy P~
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included in the study. The antigenic peptides of the

i nvention are peptides, which are associated with and
wee@soenteerl by MHC nol ecul es and thereby can haR€T/EPm®04/008609

potential to activate or tolerize T cells. Antigenic

pept| des presented by MHC class Il nol ecul es are

class rrlnecﬁgcru?es I—lééss%r% ?ﬁﬁ&ﬁé 8 b aMifentd ﬁeﬁa‘hd'eé within the cell
pep ea

S ant |rgen| C

bt
andpmwmtb@n oy, theior g antigor BEaTBTELF PR Erastign it the T cel
recﬁéﬁ%@@ﬁ@ QEIP%? l?r i LRSS e MhdrBBNBtiRRIR 4 daﬁﬂar%ﬁhﬂﬁeSesponse

are der

Cotpi oot S LT A AL Dciion o

parti&@hf HEQPL‘MSQ ﬁsmoleHﬂ@s ﬂ%bﬂhef w[thttheopreeéncs ef fargeptites of actlvated

of
CoRE SIS0k 58 et SR 8 g TR AR 5 v
discaed flss@fl@ﬁeélHiSA Dioheiankee presertthhseﬁ&rrlielﬁvmtt (0-gr symowiall augoantigens

anc{jl GRS S né_gl%ﬁ?ﬁ ne({] e)!éoggglo f yggﬁaf ”f[s ?QQ rv@ﬁcﬂ){heﬁedrfve the inflammatory .

ot et anc tol erance. Antigens
promméﬁrlablehdéﬂ el fhnmuaﬁl lﬁidﬂ%gd&é% §54§ﬁ)/n body are
cal led "self antigens" or "autoantigens". An adaptive

asspansaAl Ul@%l?&t ag®) NgEotsiak farémhét@@)ﬁ&néﬁ consisting of
ca d an aut .ol mrun onse L_gl kew

mopAmGHPRIG Os pad; exteeny p*orgwf: ghaing gnaé alanpcg (Eaep’uge antigens in a
pepit ME%IEHIH@ glfjdbve /ﬁ:}hgg@a% géﬂtefaﬂyl(ﬂll?s four b@ﬁoﬂ povilta to accept side chains
S, OnSQS Ifecte nst se nt n -

at rﬁ B%IBP? Ao ’t40 6gﬁld§9?% Btéder {%53 gz ?Stha?&alaﬁg 368 é1994) 215
2219nThéallélivvelrizeiprn beofeen ok ehst i[IvaTIécubB Iasccmnn@/fomthe differential
abl.@la{t Qs t ¥ eena}gﬁp e%?cg: e'fhls 1%%@8ﬂﬂg g%g%daﬁc&%ﬁﬁ% in their

i‘geni ¢ peptide capabl f?
HLAaa.lkleﬂ glam divergent amtugq:glcapqp@dp aepartoys, Heraby dpadipgim differences in

b
the o §F@Q}Z|§rg§n§'ﬁ% i@%ggés AR IBYdi . 8€a1DSCiERRODB (2002 1197-1800).

es derived from proteins encoded in
t he genone of bacter| a viruses or. other fpo

r
i nRerdisles bavmdwbycklass fF MHG grpleeplps ﬁF%t‘@Pﬁgﬁ)’aagnger and more
het6lg El%é)us flﬁrs@ialzmam la88Ab Gtidey thinotiel geptidesfiouddsby They MHC
mo&c E) Ia{%élgo g&lgst)dﬁnl—g\%(fer?r}c%%% Segq.,ﬂas ?I‘énsfytlfdg %‘{JA‘%@% groove of
dlagepsstbihs pepichdad wthhtpepumstam pripysedsiel the andlueg@ns eadglcan extend

ouh Bp SRRV EI oy e ALPody AR EX TR 99 R1997) 75-79).
As b euBsEiErepdDY ﬂldegleaulmmpma]&g@nmsetg@f p@@ﬁpgmfgemppé@s that share a
corﬁ&%?lrég %guél?c)e REmlEASLell ﬁogé(;l" ha Gk diftRgHencesof the

noti f sel fromthe group

consi sting of SEQIDNOS 49 to 57.a . .

t oMioze thasra qasydeaso) 3kt TecAgnized that the 5531&5& FEEOTH -linked
DRBE RIS aﬁh&'i’%}f@d][[ﬁﬁhg §19ne madﬁemwal grageipstretch of identical or

consj st.in

n}Q§t tha‘}wamﬁn%%% art(?ﬁ)&ltloﬂg 79 all g(ntoglnrﬁs ?slaerS'E Freﬁﬂ'}@pe ’](Qwefegersen,
PG equenaesriok Rheaar e < peeTdilags5-d2tfie Stre Sminmotitydtof minantlgens has

th t
beqch gg*f%ﬂtp C%ﬁgltgr-q}e er ag%‘%gst(ﬁ ﬁ%ﬁ Vlril gﬁﬁk&%ﬁ?ﬁﬁ%ﬂ’&? shared
eplpcqm taldd Hapose Kisagpe Hirdkge essthte hegspeptven AR enclequips bm? least two
difRi &l ek Xmﬁn% englih @f s]eﬂecﬁlqge 2@1ea%15%nﬁcbﬁ%ant@éﬁft Ppfdes for

prefeirred I's the ahti‘genic ptide of the |nven ﬂ
presgnthtion,| anhiserontl, DY selecting she Apprprigte awi%?aCBYf’ef et etpecificities

duhgg toB@og@H 'H?é‘ﬂﬁe@&i@ﬁérﬁﬁ)n@lf stML@uﬂerBfQDerﬁélleﬁﬂébShﬁt indged revealed

the t 1 de di n i f conprisin
thag the éhargg1 eRYORE ilsdg)cat ‘°e§81?1tFr oﬁ&]i%gqghxg} g.gmg one side of the
pelﬂideEblﬂ&ﬁl 3ng)‘Ké (Steas,SL.J. Iet ah; Ng’&xme 86% €101y 215001 Thumgstrategically

thlé ?1%13&?(% 6p1 tr]eé18$ 1% 2 nﬁgm bR %&Q}? %a?ﬁt c,IaF efnt@?ﬂ h’ﬂﬁ both bound

eptideemddl cdl reepomnce of the peptide binding notif of
SEQID NO 49 with additional N-and C-term nal

fl anki ng sequences of a correspondi ng sequence
selected fromthe group consisting of SEQ D NGCs. 1to
3. . Furtherrmre a I\/HC cI ass Il antlgenlc peptlde S

L B 1 . oy "
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70. Furthernmore, a MHC class Il antigenic peptide is

provi ded conprising (a) at |east the am no acid
wGaegsense2 of the peptide binding notif of SEQ PCI/EE2004/008609

[I'l, or (b) at least the am no acid sequence of the

peptldeblndlng notif of SEQID NO IIl with

t I
245 0 O, R L0 B BOABACR 8 qusin
Whalk/lalﬁé thedeyp atthritugenigentigenseptieg@dopes 1pmads Hha tr%%esqqggt and the
devé}g%]ra]%}lt $ﬁ8ﬁ§ Iél&%?gl%%%ﬁgniﬂ%ﬂesstﬁw&ﬁ sE\éaﬁ@@ m&@bédiﬁdentlﬁed in

5 {618 0SED sN | eas,q{ Which were
servamriand sa@q)\@alsfbg‘@, Of patigrs ftHe Oét@ﬁtqn& ap; alihﬁ{]t geB? \
rele%Fe@ 2k Bhd\NBne b1 Zartileb d}?g&tdﬁiticﬂﬁ Nalerd\aiithtiGgtathtgaaicity or whether they

ank |n sequences o e rrespon e )
arc DR ROP PP T LR SPEeG e 0000 L iy TGP (Chorgal, VM
& PaRkyi GBS Crip®pt [lesimof 22 (RO0R)2&NHLIVNFarthginmat & if diffirult to define

i nterferon L nduci
patlhqgeRgsane altuax%g)mw 1c %‘egef iar%Yg%ﬁ%%Lep%EB&}igﬁcﬁ&ﬂﬁém {eR{ding the
joinhQut thhpapbiagy & yirgeted saldy ot peedoiminatilysp Hiejeind- ki nas e

(SEQ I D NG 60), urokinase-type plasm nogen activator

(SERR:ND, 61), immunogl obulin heavy chain V-111
region 26) (SEQ 1D NG 62), DJ-1 protein (SEQID

NO 63 I t - 100 (SE D
Z@wégeégg&?é pq%%gsﬁglggg@ap’gwsd{l %ﬁﬁl ?xogn %gé%s using sera
Qw@eq 6yt a &1 frdnmt%ﬁéﬁu kiith: dstatdishat ohro@ﬁEQAl O1NQf the most

con@ac@g;)%rggg?cl? | %&g h:ha %IOS CBrPB)gﬁe&rg thf c)onteé;t 9f2 R molecules, is

typ& dl tdoll&eﬁeQCID ), 3hé Fireddrhinkit p7&ein imteticulay- cariilags. nAutoantibodies

hibi t h
’agai{g ng::qt a/ %/rgéa%lt% gﬁc(n%%? cirB %@e seggﬁng?ﬁ]dzn%mnts of %QA patients
althomghum nerche@ Wisher 1gtit Gl 28tibqliesae pabpgerie e rJeea S.et

al

s R PR ot oo bt

blobd)'IN@HS from %pztxe)nts profigrpied ke fl hm%&ﬂ@@&uﬁf ig;thosf pattents wit
B ol HeWevlel, tBOYosphaapeXidh (bR 56 NDpati@its (Smowden, N.

et ql gRgg;ijq%fg%EB ZﬁgOWé ﬁgfd; ?% f%);]l%(gtg% %%Q@Egﬂm%l%%) with CII was

showat ﬂorlﬁ&@ce%@’dh‘iim% a&c ﬁﬁctd)ebcpfe%ﬁpg tiobailasp IdVEIChallRles SERB 1#@;101 and *0101

(Rq';%qﬁ%éﬁ ealo E&II\%W g]'Z‘? ?ﬁ@p HE%ISICI%@%?%S\%?H 1mmunol

160( (359:8) 1378135789 Tha irdn@ip doinagutrapitoge$edo 0101 transgenic
m1 oat elgﬁ:a%%eacf é)' I%If%hdgsgw ﬁtrg§1d1¥£c?%@t295 of BERah OINGugB8Y), L. et al., Eur

sralyltransterase
J Imasinbob24 690X BBeI3)- sasle(esgm of ‘&kbsvas gﬁmgg (1%25““13%}% aT cell
resﬁorf&elﬁ ﬁ%&hgﬁ%g@aﬁ?ghﬂ& &gfrpﬂiéeea@ dvhides OF dskBase] Synovial fluid T cells

cules’is a

werst cspesially et Tkimy by < Alicks 3 %%@%9?% [ %@5%3)

Nat ure 1994; 368, 215-221). Thus natural.ly processed
anhLESIIE ofiRPIchEE eebltditﬁﬁls hﬁ@d‘rbéﬁﬂ‘rpfopl\ils{a a$ Res carldidate antigens,
nol equl es .have ,a m.,ni nma ot ag&;ﬂg r &5 % Bkotein 39
D igne. epHpReS A1V d i
(I—?ﬁg;gj)WTi& ﬂﬁ?@peﬁdiiﬁgg] b?;&goggy@% a1r'1felL f@uéﬁgb?ﬁqd;f@%y and its
e n
expresFigR. IS lﬁ) ggr oaq%dn Ibgﬁ d@g ah&ﬁanl%s gl%lﬁ% HAGH Yo OV & Kkhanal., Ann

n ept1 de bac
hmonh et BT AGHERR) S b B S Brteph SRR, bt i

ml&b qabdﬂgiﬁlg% @%%gfﬁftg)é@@g Eﬁpl@ér@ Mob@Uadetiel fiih MA patients was
deteried supteiers Cotichgl repranihgus g Fof L PRy gt ryedominant

epfﬂ@;?@efitco felaq{ T8kl idUBR4 pi¥iddts fag albﬁindcbbetween HisiduBR263-275 and

| es these a chors are | ocate I v,
ttooﬂg pRmupgc or}gglag‘h &p}%@p n Cbn l{qbgt Iﬁ%dl% tg?nsgemc mice after
1mﬁﬁirﬂ§at1@h Wlﬂesxewb HOgh?? (Gopsé, tA.Bnet doefrémitisngheum 42 (1999) 1497-
hi gh-stability binding to the respective HLA-DR
allelic product and vary fromallele to allele. The
peptide binding notif is defined herein as the
sequence of nine am no acids conprising the four
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peptide binding notif conprises at |east three of the

four anchor am no acids of the nonnodified peptide
whrevdiong2not i f. The ami no acid nodificati on nmaRCHEPR04/008609

conservative am no acid substitution as descri bed

bel ow. Additi onal blndlng erfergy is provided by

150%% gﬂ’rg]?)uglh 31%8 %Iezl?.fgvsglﬁc\é/ estges eg UES sc][ﬂs rbe?ﬁgg HiP Eoﬁrél?th eRkith disease
actitibyaitn, RA patiamsg (Baateny 12 dtyal p‘kﬂh@@%&@e@éé (299) 12733-1243). Antibodies

to I??gpnafe g;' %e\‘;e% ﬁa\feeagéooﬂeegpée }_g chd instﬂel' seADEf paﬁe‘?ﬁsmvﬂﬁhhﬂammatory

resi dues nce, he maj Qrity

disepept sutbsasuindamsnatoryRaves] d_somje%ndp érﬁfqnaléslub%rl’ﬁﬂ%fénaﬁ?% (SLE),

QM Evel RBERY. al | owi ng access of exopepti dases
albe ESQ&gre frrnnfng bot h ends. Therefore the MHC cl ass

Il antigenic peptide of th ntl risi
3BT, o BB Reh PEat LED B e DRk e DIEY tetrameric
miplads ferdmed fro aedeacbtye@aélm@*r"h eellg rrea.qmve onithi @Iﬁ ion &I Cgp3Ed DR4

Patlle’étég? fszégﬁa% ‘ﬁélfagﬂgs§ g cofuen A& 9%g%’heoCI# %ng 3 g‘;mé@( bBbnd in a

spedifit Irrfanﬁerr ac CHdpdptideredreveg ifoal h@’bnd@@ﬂ, r’p@t did spytpip a detectable

oot R SR 8 ot s
conydexr segg@mjg tlapt seepmeios olisedlenal @4]‘ {eFrRATEQIN Present in RA joints
are 58&?83% A& RE d&%ﬂa‘npd‘i%d HC§393R t@n Sk dsBidNabobé

preferab y conprises additional N- and -

term nal nkj ng am no aci,d resi oyi.di n e .
e U SR FRm e e Ber Sy a1 L PHL e pgggation with
RA,| theagvideges Itli‘atrtﬁé);t laﬂﬂnﬁ}fortahe aptigsBnh RAestanon Adsreet proof that

’hi,ndi 0 e.Sprre .
PePRRERIT OO AR PRGFO R CRACT BT Ry epy ntisen
preenting cdbpaitidsutgeqpept stcheulseme enddctivatiom ofisyngvishpD4" T cells is still

con [ f ce to RA
lacl?%g ?blgtth Elgor% r§§ g - d¥tdin 8?'%%/191 ﬁléﬂgg lstﬁl%ger dlngngn@ ;elg\s%dn
as (F{intbtced mthnhgby: Wem@@ﬁ%ﬁﬁﬁsa’f e qlréféege MY TeSPEE o

bi nding of a | abelled reporter peptide by 50% This

;’ﬁl{l&’tﬁrdl% ﬁ?&%és&ﬂ]\/ﬁ?{d‘@@s ol @ssridkdd pphilgeni ¢ peptide of

e I nv

tion maintains its blndlng capacrty to the

| t HLA cl L
eLevant A 2SS, L apl etles a5! S08re L A R T
reliéteh @etadlenshachlysaf o neneslygaptdsstdspepBilmertigrepbourel to MHC class
IT r%ﬂacrgi%sng{ abﬁ}eg}s’e}é Of %Jg)no{fgna\i 'agH?r!)d Esa%ﬂ'ssoﬂ NMPICLBREEE ﬁonferrmg

b ndi ng groove
susa@uhﬂmethAahn :be\perlﬁbd frpunmna@rcella Ridaptseciaia mﬁgiEaanUgenS can
em?%gﬂr]@ ass&%@'{ %dci-?l‘:@ c%&%[ AUbIERIA, Tmufeeéftsﬂ{aﬁ Iﬂzimdes can be

Inportant it.was shown
sepihied b LIBKC od Sheripaphile sacpesstiecistBNRGGRISEda HAUEHHRE O mass

spe&?&ﬁl?@? 9@9 tB rlhﬁﬁ@c{on‘é"wﬁ{ Q)@ deT ﬁﬁﬁ&atfoﬁsﬁ{m S&ﬁJeﬁAﬁQ atdhniques,
ev
penpile affiears Hah Eclomy ﬁfﬁ?ﬁ% (enbigeitiy o bgsp isolated

frofnn@Itheddes téﬂ%r&b Clg I&agm@fnti oftivead, iand thvearabysts svasfestricted to a few

ab@ﬁaﬂﬁeﬂﬁﬁ ggt %F)%ﬁ;req? ge Jﬁ':tecg%\/l LP lit}g %9&9 h%ﬁSe@HctzyR M. et al,,

] BepoMmidng78 t(ﬂl993ab27r{4ﬁ)1 chs of rq:mht efagb@ dewlepmypte opfhigh-resolution
mlcgé%tp %ZS%%'Y & o‘i‘l%‘r% ‘%gg Hog %9193?&1 WD s éﬁmﬁﬁétéﬂs,\’ MHC-bound

e anti_gen sup

pepdidenfay be hmlwdenp@t dfacientlst (Dﬁi&gr@ﬁ Reftatle Byr ¢ Hmcrﬁ‘éml 31 (2001)
1488014 errgréé\ﬂpﬂ Evall D@1 IduRoP3o PR0E) el ee7)t runcati on

vari ant an ‘epi t ope can be of diagnostic value. A

petlde of the inventi |sa E a?l@v\,hdch elthertﬂ]as

e G aIeP MSERERT § Ay LIS BHHA PP ARG SEQRIRCHE teinique was

use%@h@&ﬂ%ﬁ@tmé Geptildld getigen ﬁpeﬂﬂ@rﬁe b€ &ILA-DRUamettculies derived from

separated or purified from conponents which naturally

acconpany it, e.g., in tissues such as pancreas,

liver, spleen, ovary, testis, nuscle, joint tissue,

neural tissue, gastrointestinal tissue, or body fluids

such as bl ood, serum synovial flurd or ur|ne

I Y o
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The term marker as used herein refers to a

bi onol ecul e, preferably a peptide or a pol ypepti de,
wakiosh14632 expressed in a group of patients w tPCEHEP2004/008609

di agnosed di sease, e.g. RA, and attains an abundance

that is significantly increased or decreased as

autg?l%%@ r (fendri%c %e% O{E&gl WIQEI? Wére %lﬂ?edr@ftﬁ SEruf o} I@fn&%a@ S8 derived

gnostic nar P
froxprlbﬁ [pg’uertth éf}gug@@md.vmtpgq cg,ft i 1anq\ra§1§ggﬁpr0éc}g1s the ysage of human

DCREH ¢ H?@ssﬁiﬁl@ %E’tRAbfe]lévEﬁ(t érﬁlga?\pr@&ss%gjh@cg PRSétstion, instead of
mar ker for th nosi s oai éﬁ]? .Sease, for the
usuggtggﬁggpga@qmaﬂqmo 5 o ag{fFpal P 1%‘FS di agnostl c marker
to differentiate between different forns of a di sease,
€.0Cs at® eflitHedr BNthcahertdidt s&meﬂaldﬂﬁlfdem&hhsﬁmrami afe &bﬁnved from

a pro ostic marke r t e tIO O
cird e OO BiecRaes, (Roges Rof Hnd 1BBaRYsI 2 [PoRs2s1s-2622).
Th@nﬁtea&eambasp@me amgemepreteoudgtceﬂmmmt hiepre$8f hlghdyV@f of MHC

moféﬁule%e {oéﬁ#% r‘{@ ? %%Z&y Io? agceF ?f‘ F}rﬁ)l&gt% g&?eﬂrrﬁ’?lr |feét aﬂ NTrends Cell

Blob |86(§§98)I23én237@e}n & mpsprecgat @;tgﬁxprl; syap ghowy that ¢xe1ggq diffegentiated
€41 ﬁﬁhﬁﬁ) ch- ting cell
eCt Z?gi(?r om ?E%‘e@ B ;Irb h I ﬁ}’bdl I\%Os presen ing cells

roup SI sting of SEQ
omoRgﬁygﬁﬂ SEQ“F:DWRESmPI g q Ogegggrztm% ,an(lwre%pptllnga}g}m@rf@omlnant

ﬁ)%moﬁpcﬁ SAWERHSH [ hsartkhE.(Pepili, QQI‘Ibﬂllﬁlﬂﬂ ngo 1(ea2) 6625-6633). DC
€

€p1
ha hE AR SERTFTS NGB PABY | 5RZ5 iy XN PYOAG o fotoxic CDS”

T cé‘l&sé(REHg@, Testnl. ;Nhtufré K1 09B ) IEGUERE E&lus:,fpegudexbcamﬁdn MHE class II

moRHee 188 SRR B BON bl YO 107 4P he Ballog B! & discases

invnhiﬂg@?cdﬂedrremamm@mwomlsesnon erosive RA. In a further

enbodi nent, the MHC class |l antigenic peptide
¢ Pss TRstricted
(e)gi?él'r%@hg Qhé ?}olﬂémtﬂ%?éf b§f g ﬁ%@%ﬁ&lﬂéd% GPMH@ $s stricte

antxg@algtpepﬁé%afw #osolyed u@rﬁ@éhltﬁ neyek na@ﬁﬁiydgro&?saqﬂ NGIC class 11

assc‘}@&tbé Rﬂfanﬁggu@péﬁideé Qn&\ﬂtﬁerpcﬂﬂﬁbhdé%ﬁhh Nealeflvéd fremrdsmadrkers for
| anki ng seéquences of a correspondlng sequence

RAsel ected fromthe group consisting of SEQ D NCs. 1 to
3 is used as a marker for non-erosive RA Furthernore,
Thepidhigt dhveaton prca/mdds gewl napegly-pecesedasigetiegeptides which are

can(ég %’g %%I gké ?lnn 1tlvg %?(i 11;1512&6%{95%%5% fﬁﬁg&ﬁg ?ptﬁi‘es hfae
prebanat byt lmlanalmiVHéCabsﬂI FHrBRowolstulehderive fioge desidsdicrsglls which
Wellgf)ttﬂse thﬁ%ﬁ movfla@ Bui &eﬁv@djﬁib h}ﬂ'ﬁ@ﬁts I§lffﬁ‘l'fjestabhshed erosive or

lng sequences e correspondi ng
nogerpsade. gihe g@@q s@nug@lwwt EhejBEntion age ?FHPRTéﬁmg (2) at
leadt Fhe NRROHRBIYBerlRbof Eﬂér PeddBIning Qn&fﬁel@&t@@ $rohd the group

corpiingnl R ABINOS 89 iRt %#%ﬁ@ﬁ@%éb@ 16 Byhilt 9 b5ty e amino
aci®@feqbbfel 0P tiNbeptidd) bn?iing hiptifideldcadstorh Iﬂ@bﬂp candigling of SEQ ID
NGioft B Rt TR RER M e et Siadigh by fgkine
seqaéndehef carrrappodidg sguseauselecied @@@gt@p\mn%@ng of Y2 HD NOs.
1tg ?9 & §$(? hg rN(T)so 58 B I1102 gﬁ&) ghgﬁa‘@/ﬁonlf JEIE H'Eygﬁlduelb osomal

)

antrgeni c IS provi rising
thicliredeese, infrgriametio2 avélpep aaitolhs-biabomppetedekinase, Urokinase-

typ@ aﬁgfn ngﬁtal:tflva@(gr, rrfﬁ%@uh 15@11111% SHKaif V)Ilﬁiegicﬁﬁ(%%ﬁ BJ-1

no a Sequence of i ndi ng notif
proteie 4AOliRePTotas Baf 0,2 %%IEFOF‘?& nA&J% SRR F?:Hsubumt 8,
1ntéﬂ1@1ﬂtiﬁ N gePRNEAGOModilit r@Mc@w/Hsaﬂm REeSE] s@fting nefin 3, inter-o-

NO, 61 i.s.used as 0
v R o e R et P EelnplenaD 36 %halt, Bthptement
C3 pjBahaﬁ&,cﬂftbdmmamhgdmg);hmmiceaasi—ndhhkamqu@n écmﬂerleukm 4-
sequence of the peptide binding notif of SEQ | D NO
106, or (b) at least the am no acid sequence of the
peptide binding notif of SEQ ID NO 106 with
addltl onal Nand C term nal fl anki ng sequences of t he

o o - o PN~ 1 I~ 1~ ~N "
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descri bed above are provided linked to a MHC cl ass |1

nmol ecule. Multinmers (e.g., diners, trinmers, tetraners,
weensamses, hexamers or oligoners) of a class PCT/EPEB04/008609

mol ecul e containing a covalengly or non-covalently

bound peptide according to the present invention, if

in%t?f%li;ég&teﬁdl ‘ﬁ'EﬁLB @an S &eb- eﬁchﬁ?@gotéﬁ Bvaridht chain (11% retinoic acid

escent nDI ¥ a radi onuc or an enzyne t

reeptqairgspesder pretein 2.dibreeesting sateepsia Fa thperidat-peptidase 11 %egumam,
lﬁgépiclﬁ%tﬁ{l? f@{fb% &c%ﬁtgpt poBi- al@hQQfS'-s”ﬁ tr‘éﬁMEﬂa@@ ghl }asq{a‘ﬁe@ﬁrotem
ant | C

ells fr. ect (e.
R aﬂBeﬁgsf PH&SHH lwgfn&l@malsg @F?Végeé tﬁ@ %ﬁnﬁcm e%ﬁ@ HepR proteins
Eﬂﬁ@ ﬂEﬂrfedffﬁtfm agpdritdaefor baysiewhdfor hbﬂ@roﬁt&d’ﬂA ddorbexethese
an, ge

i e P SR ol A g Pk with s

anugéﬂlsp@tgles,m\uolexce\«hds re:nccrdm@san@/arttzgemh@ept@@a&ai nuaheic acid

cog&?}ibctte! Bgstfcgl?%d%&ﬂgg%?' #}Eiﬁ}%e%dsahggeﬂlgé%ﬁ&é all‘e provided.

Fusthenivethods arg nrhwded fqrswlaifngamd iidensidiang RAranéigedif pe@t@,ﬁ
of therapy. Such assays have been devel oped usi ng
tetraners. of class | MHC nol ecul es containing an
H V-1-derived or an influenza virus-15 derived peptlde

BT St AU ST et Bl e i

Degildaisis clalls (M@E),mhb hhove S}Secmmdjalhgele—pmemmq; tells 0APCs), are brought in

cofnt i A Eel ek er TR RS AL O R AR Yor antigen
uptakeend|aasigears pmtbdsmg As atchetrplr &esrave caltumd paysler the same conditions
in (Hlé %ﬁ@e%f s?{’xg@ 1 i Jnltxf(g ePinafl ﬁ@ﬁ%f ﬁ;sag.{-‘ﬁééﬁel%aded MHC

ECO I hant ues e pro UCtIOﬂ

clasE oo e@llﬂsesrecbml ¢chiang Télesﬁeﬁigqcﬁvﬁ MHKeglapre pl-asgeciated antigenic

pegif@e%%@ls&tate@andﬁé&%i)ed Nat ure 369: 151-154; Gauthier et
Proc. Natl. Acad. SCI. U S. A 95:11828-

113051 T L B AR TRASEELS D thsmon

anfibidrlic bepstgieh tHdthéie asfatbe front Hadiiic Alls pulsad it the sehey of a RA

pefiiat he Por e arels IR ifFeRRaS P CEHPE A b e fon trap
mbet specthaneted domiinenediae Moy ¢St hhntiﬁ;aﬂtﬂos 'J?;iwdn‘ufrib@rsr indicate the

ret%ﬂ’ﬁi(tn{1 ? pt%pﬂ;%r b‘}aﬂgégg&cf’ #tl?g tmolg-c!ﬁ?ar' Hl\é (ﬂf{eql vc‘ague) of the most

nment's or
proﬁnereabpeptdierp@@kseu ﬂneom@ﬁdreraé Iiesp@cwettltmﬁ h e
above described MHC class Il antigenic peptides. The

8. 3B: nmmq@ipgxsf%ec@md@p aﬂggeﬁfzct pbaiessati £ rlé‘t@hﬂlon time of

65:\(3?1?%\”19 & ﬁg (rjnal_{ E@rﬂ%%%ra%&n ealnhrlorre?};lr_@endﬁa b é|doubly charged
ePhdOioh Frmh tl‘l‘dyihfelriiml‘ﬁ stibipdibeer ITRDh L. qatsds 3and
Appl i cations, CRC Pr etg? Inc., Boco Raron, L (1982).

%&%gﬁ% MM@W O#%'aﬁlgﬁ{ gheI ﬁi(f(lﬁ)rl E?rggél )yp'eEtlde ion at m/z

97FabThéfragmerstefion mﬁhss,atngcttherdw@s tlof midseofghe parent ion, were searched

ag%gégz%dno%gﬁﬁﬁ%ﬁl}ﬁﬁn% g#%@%gfﬂnéﬁﬁsﬂ%{iﬁjss alﬁgffdﬂlll The retrieved

sequenth MP RN VVAYIRESGEMSSR 4pne-letigirrodant qosesdpensded tpotre) dominant
epﬁéﬁ@ ITIﬂI@QZﬂ-ﬁ%S) oftiBe REGSAPha- ’tr'ii‘fa(s%'i‘’iﬂ}ﬁ?lﬁtélJ $8e Pbﬁﬁb&e& tBe assigned

| el c aci d_npl ec enco
serigstaf § Fﬁr@lr&g fIPH%a‘bC* TR, gﬂvﬁgmm&ﬁe %ﬁﬁar sing (a) at
| east the ami no acid sequence of the peptide binding

nofFid Bedwahed 6f dia tiffergitiall pirckhns cglachy dffthSE@td:chandldate RA

o 0 TR R, RSP e, B e 1

DRRIt*0401skeihduigentofif enbested igrgrep andndis st megsuoé f@E@ﬁntDy, the peptide
NCs. 49 to 57 and SEQ ID NOs. 103 to 122, with
additional N and C-term nal flanking sequences of a
correspondi ng sequence sel ected fromthe group
consi sting of SEQID NOs 1 to 39 and SEQ ID NGs. 58

a A NN -~ . 1 T~ L T - s A I A
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not limted to, COS cells, CHO cells, HelLa cells,

Nl H/ 3T3 cells, 293 cells (ATCC# CRL15731), T2 cells,
walesvdni4eer cel | s, nonocytes or Epstein-15 Bar rPGA/EPZ04/008609

transformed B cells. An antiggnic peptide of the

i nvention can be obtained, for exanple, by extraction

corlceRMFHMFhY! H@derrﬁfh‘é& GRat ﬁaQneed@H % 'r@df'ucfe "KIR4; f ld fixed amount of

e on of i nant
bloaavlateérié%oﬁﬁ?h@ eissshvd%)% 6iiCsb>y £ %P%Wh@gie gecipgocal (1/
Icsg?eatrb@tsz tdradlates withogeaett Affindty CAL |ane@brt’éﬁ/$>‘i&Iﬁylated HA(307-319)

Pergide AR e hPRapalt - (RRLERRa T 4 At Cabsl LIk 51 529) ws

includednicthiepaniynt s whi ch natural ly acconpany it. The
reconmbi nant pepti de expressed by a host organi sm can
be obtained as a crude |ysate or canb e purified by
standard protein purification procedures known in the
art which may include differential precipitation, size
excl usi on chromat ography, ion- exchange
chronatography i soel ectric focusing, ge

el eed LoRk ide@bf ﬂh@'1ﬁVent1@ﬁC£ré W[&@Rﬁfh@l‘l e assoc1ated with and

chro and t ent o sol ation
Preaqnt‘ﬁfﬂg @Hégﬁmi?ceieﬁéag shed ibyaraﬁii rHﬂS?Iittfi &0 REtYRdg or tolerize
T cellsgAntiBéisc pépticles prevdntad oy MERL Class T Inyiécuiles hRethpeifidre AEHIC dlass TT

slfe8 o P BSy SUISL ALY, DY PLOCERULES 0550 e by
MH@ divesr Irrhflieedleb, ard VEH Pelasd DissqciaBedesMaiiclMsil @ntigénde pepetliss.

(N. Y., Academic Press), pp. 1-284 (1979) The

S ypégﬂﬁ%é \%hfcﬁrﬁrepdé?iv%@ 'ﬁro'n?prdtghs 3t 1 V\glen%ﬁ{e' Cg the body

t
or ¥OGRG, sredrhaiedhnsal pephdats T@,afm?iesmgétf :
DCB%?tﬂ'fe Hebiphdrhl lynfPh8l o gb el Al gh R bétii@%ﬁctmﬁ'%@ ".[Qfe}? f&lerance to

rese |nvent|o further@grOV|des a

selfmrsttei%ﬁ @Peaarme b dadire fo ZGIPPREIN 40 pRAEN YW ebﬁ’ﬁit F‘E'il%Fgl is borne

by dettisattes) tBRSdnct Beraldd if taletthcsequence of the peptide
bi nding notif selected fromthe group consisting of

bAigRr oo SR SO GRS avB ok e i et antigens”

or ‘Giunahinhigensdt Ad adadtive timdnmecrmgohee direntel ageinst sdlfi amgiigents is called an

49 7
G ] A AR i oo
autgingmHRits p‘b\ﬁdrqagtl‘g’@’cfifétﬁm@s guineenectesponsey dinectest agapnst self antigens.
RACiQ 'ﬁbﬁaﬁﬂ)n Aulfto SHUA RN Rme lreE}Sbn%Q B 0is Ha6ed in\@ 1n5§vement of

onpri.sing the steps_ of, culturing the g
auteréﬁttlve&ifeéiﬁ ﬁpn/goraaqtet%ﬁﬁieﬁeﬁim%% ReyrunagPaic PERULT includes, but is

notdﬁm@é%ﬁt@r hid @ﬁttg%hﬂ:\ﬁfé yae edpabnsf cﬁth@tﬁgsoﬁdti_r@iﬂhﬂihﬁg a cellular or humoral
reSSionéff sai d f%QP i de .and r.ecov, Iﬂg .he peptide
imIp g S R g &1k PG PReEIEIF WP APHOAPr t her
enbodi ment of the present invention, a nmethod is
prRepitideddéroredifsoh gtoteipsandodedeint the )giamgne\/blﬁtbmdtaisas virlises or other

forqumqg%aﬂteﬁ \A%Iﬁlo‘ﬁ%l-{ %ﬁ%}r Cﬁ&%pgéltg}gl% én;;k a8 L’gBIie}ﬁTaanti%enic" or

"forgignd peptides CBidygré #bl atcn@imytearT@ dhprspeisa gg:@nd foxsigh prgtaimChey are
derfe@8$nl.! nol ecules; (b) contacting the cells of (a)

with serum or synOV|aI fluid and inducing mat ur ati on

of endritic cells by ding. T | at.i ng

sentgeRFPRbet e S%ﬂ?ﬂi}@ﬁ? 'c\ltﬁﬁate qcaencenﬁi?ﬁﬁeegqnﬁ FRd as 2

contséf@eﬁed dfshailisdnserert broudsisl erigider SirtdgeasBvitiighingbdel faissiek.

the cells and sequestration of the conpl exes of MHC

class Il nolecules with antigenic peptides by

i mrunopreci pitation or inmunoaffinity chromatography;

(d) washing the sequestered conpl exes of MHC class |1

nol ecul es with antigenic peptides with water in an

ultrafiltration tube; (e) eluting the associ ated

antigenic peptides fromthe MHC class Il nol ecul es at

37C with diluted trifluoro acetic acid, and (f)

separating, detecting and identifying the i sol at ed

e o

—peptldes presented by. . .
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ant i bodi es recogni zi ng denatured MHC nol ecul es

(anti - HLA- DRal pha: 1B5; anti-HLA class |I: HCO O or
woiemap146The sequestered MHC cl ass |1 nol ecul e- PEPEPZE4/008609

conpl exes are washed with wager or lowsalt buffer

before elution i order to renove residual detergent

Coﬂhé??&%ﬂi Bwerltidh M@@htMPMf £184s ID’%MUQ&H@ diftl®: comprising (a) at
ate

hgsp or..aceta ffer [ ncentr
leagy thy' %mmoleﬂmeqb?néﬁeq atheyPspi gsa\ea%eénepgg eﬁcteﬂf Tprs the group
COIWMUHE@faEmNp}SB‘ﬁ%ﬁofﬂydandrﬂmyImN(Ds r1]0%50 l_\&'!‘;lCoh ﬁltlﬂseﬁ ldabt the amino
ed,with ultrapure

oSSR o LS. SIRLASr S ERME L DL AR sn
NQsndf ysi5g, an;dr%i’@ TRBNs. V\IOBHOLIIIZer wjghraddit®eqLiNhraid G- @frﬂdﬁ.} flanking

w8 TG B PR SR
1 todP and FiQ UP ¥Q@. i58tte al@izd?refemdvéy,wh@ MBCalass erfntrgem:e@epnde has a
lenkiB: of;-les lﬂ:l)an ﬂ@aﬂﬁ@i@ia& Kfdre n‘Pfe?ér%l?Qll%( neth ¢ o?@l lf(PZ?QHuﬁr’b acids. Even

ube vo (ﬁ 0. ree" tub
mOofg Prefeaech) ?ﬁ@tIWP%@wfﬁ @ yention Wit nimeit efibeto 19 amino

ac1<ﬁ§i)Mb@ lﬁafefﬂe& ds enst arﬁlg%ﬁlc]f?ephdéfgg tltl@frf%ﬁt{i(%b 'c&(nsl@sting oFGhe peptide
o} I Mmes e vol une of

bmlerhg IB%%%%“%%?SF% thl‘ﬁ rg‘?Wé‘nF]%‘?:r 18P B€idi de conpl exes,

preferably with a vol une of 15 tinmes the beads. The
el "ﬁh@plreg@mmxdzesonaly@ grts/atm rMHEE dlase i ankigenie pept[den@nfgiﬂ@ing (a)

at l&isgﬁé #ﬁngg{uﬂ%%%ﬁ géﬂ?ﬁle%ﬁ%ﬁéﬁngb‘}o&? f b]%(ﬁ 49 or (b) at

least tha amiglorasis ngmnca e rpsmlderi@ndme m¢fsfso§ SEQ Iﬂa;N @c 49 wsth
ad BHiGRIN-£Xd mtéfrifnﬁl ﬂ%{nkﬁ@s@ @nlcs d}fa%ﬁ%g%ﬁ B%?steg\gﬁﬁf selected from

derived fr.om e sour ce o potenti a
theﬁB‘?‘iPp@&ﬂsHE%o EQ HP NQs- df0 &xtracel lular origin, is

obtai ned. Only after elution, peptides can be

s elﬁlﬂtl&trﬁﬂ)ra rAdVEdhdlee ![I&dltﬂg@m& pepredicie ﬁtﬁ@dle)dsdoﬁlpﬂ@ﬁ@ (a) at least the

B SRS B R o S o g vt

amiing atchiesequencemfehfepqﬂidﬁ Hiyding inngifabif ISEQeXD &¥%D.d .03 ewith additional N-

andd%ua&@g%ﬁ@%g{g hhdrEed JARIEL ALY ol Fing e flente ! M@%ﬁt& 2D NGE. 58 and

9.(Rudensky AY et al., Nature 1991, 353, 622- 626 Chicz
RMet al., Nature 1992, 358, 764- 768) or diluted

t rFlfr{Hé%@réiﬁ@\HHG At 0 At gi‘zﬁgéﬂﬂ&9§?fbfvﬁfed|ﬂoﬁ{tpr§ g (aAtHeast the

992, 175, 1799- er ab
i eraen 6 o R GEL A N o) at et the
amifo elidcseqaérte of hige pepoida baretliag tioge b SEQ@D Nde 9 02Rgtht SRMtional N-

et ect eﬁm identifi det e
wnd ERED T SRR s Bt el itnSe STRRATD N0 &
[ nd| vidual peptides in the mxture of i sol at ed
arfuirthernmorepe plilbatass B aatlgmldpepenﬂebypnmtded«ten@dmmgah)eat least the

i £ 85k R0 MR LT PRy BV RO BER I e e
amlﬂ? @mquewcp pg the peptide bp@inggaemlf dESEQHD Mhx i1z miith additional N-
and ReREhEeA ﬂ%ﬁﬁng @écju\‘.ﬁ@es %F%e%h‘é&bo%ﬁﬂ“&%@%lﬁer{cg BYSEQID NO 61

constltute wi thin these proteins or polypeptidés.

i ste ex .m xture, of elute etldes
é‘rugé?ﬁ afe eawﬁfg%ﬁaén%@nag%? Pf‘é’(t&ﬁeé‘fPIBB%Q spmprising (a) at)feast the
amind Iaadasqumﬁp loif chendphidd Hindingmofly of SEEI RN MNNBELor @)ia@lkast the

oSS} B SSERNA LGOI PORARBINRY i adicions -

and Eetemmeé dlabkingiRuersee pE e phasgpootingnaqugrapfSEQID DYO. 62.
rever sed- phase / cation exchange two-di nensional HPLC,

d nehedna?, MERE S Vﬁ%ﬂﬁ%&hﬁk eﬁtﬁ% rovid%tcoﬁinﬂgiﬁg 'ﬁlﬂ%l_ E:ast the

2002I 19, 242- 247
aming, aeid seqyanse af thepsptide binding mosf of SBQIID N0y 188 arnfhs at least the
whi ch are either connected to a nano-fl ow el ectrospray
source of a mass spectroneter or to a mcro
-fractionation device which spots the fractions onto a
pI ate for MALDI anal y3| S. Li qw d chr omat ogr aphy

- .

. o o



10

15

20

25

30

vari abl e distance fromthe N-term nus of the peptide.

In the majority of cases, 2-4 Nterm nal residues
wpe@seur2t he core region. Hence, the Pl anchorPCEEPIHOEE8609

is located at positions 3, or 5 in nost HLA class I

assocrated pepti des. Peptides eluted from HLA-DR cl ass

aminbo A9 § %{#&Spsebcﬁﬂ?g ? o@mﬂ:’ lﬁnéﬁﬁg 'ir?cftff%@ isgFiD N@ he w1th additional N-

rep Fese alanine, trypto
andt@tttnrmmlrfbnkn@ﬁéﬂwceﬁcsf fe%reﬁleortﬂmg/&qpﬁéce 0% 51%%0 63.
position and the exact type of anchor residues

?%ﬁér#fo?e,tah\q}]l@&l&ds @Farﬁi Bl peptid s brovidedhconsp ri(sinigv@) at least the
or npst o occu
sl A SeapRERE B TR BB y GPopl SFehTh ﬁ&ﬁ?g ORfR)j §t least the

ath%' arcdﬁteq@éhde f feieptide tsmdugnﬁesf JfSEQTEPNODpe tith additional N-and

il TP Ry T o o BrP Ehs ROSRTRa Sy TpR0. 9°°

tested for their ability to bind to the appropriate
VHEithaswre,la MblGdadsdl amfigmeic ipoptiddds pvavidaed comeprising (a) at least the

I at leas €
amt%l% dJBﬂd {%{1&?(%%? ﬂ&&ﬁhﬁ%%ﬁ&ﬂmm N@D!t(%?'&%) t least th

a/ Bes wi thoam no aci d.sequences :

aminersid seaficnes o geepmlnﬁmédnw Af EQE? A 16 Wit additional N-

and BYRALIAN A4IHAP S ReREes [Af The é’drrespdndlﬁg @eq}db’ﬁée ofl983;ID NOs. 64 to
175, 1799-18037 VogtAB et al., . Immuno 1994; 153,

67.1665- 1673; Sloan VS et al. Nat ur e 1995; 375,
802-806). Alternatively, a cellul ar bi ndi ng assay
uSFighdvhiGre,| adei31C tHlagNpiarighiogpeptdd is provédedacuanprising (a) at least the

am rjl(?g?t{ltt ﬁl:qzltgggepgf 1%6 :;;%g Aclle dltnd%% IH?&F?{I ﬁ%@g 8& ? 1&g 588 6b) at least the
amit, acl® 4dqueR&19f tha peptide bisdimganotifing SEQ HY INQ. 1519n‘dtﬂm gdditional N-
anEBRBGHL hindl g’int&%gs%gaé&@s SEnOBARY &sidlﬁg %%nﬁéﬁmemn R®. 68.

concen I on essary to red ceb g of
| abel | ed reporter peptide by 50% This &%Lue IS, caé. | h
| Burthegpare.ceMbl(epsed! aRticamis DeBHdLHABPY FQUApESng ) at least the

amif¥Padi&ls HEe sttdheqle ﬁée bindni tihﬁ‘&f SR ADMNOCDM, \ozl (bpst least the

e e X%weia%%#@egoep%é@éa#g RPN LLRA)S. Figith agdicional N-

andE-és@ithal Galas§ séquenabiof t}ie}toﬁfesmmﬂfmgj@qudfrmelmfﬁEQtI@ NOs. 69 and
alternative class Il MHC nol ecules, i.e., class Il MIC

7Onpl ecul es other than those frontmhlch they were el uted

usi ng the nmethod of the invention. The diagnostic

meFtbernoires hHG viesstll ontigesicrgptidels ppeyidedieamprgng (a) at least the

amﬁrlt)e%&g%éﬂdeﬁcggf ﬁl%gﬁgﬁ&e bidglid @ﬂf bPSEQ ¥BIi NO. QII rtﬁr(b§ Qteleast the

es*or pept derlve

amip i jsepescesiibe Psptide él@éﬁlgamté{n?ftaﬁﬁdfr@ N9 %s%]ll W}Egadglﬂonal N-

andPLEEH BB flarkiSSidqubREONhE cOHRespbRAiAR sé@RACY/ETSHQ MANMIT2.
procedure may |nvolve testing of peptldes identified

nmet hod t bi | i
Prlvgtrén@w% éﬁfs %g%fgﬁréaiﬁopgﬁége tsgg;wlgg@ ' plﬁéﬁ b P at least the
am@i‘d geid eeirneesf detpeptidé Handingmbtif of $BQID NOedl fardd) ahleast the

s BSE Mo DGR SRFPRPRKAIID G, £ it sicions N

and Getetiirabfanking fegqupnaes efithe conresponding arceleeyﬁmﬁr%él HaXO.73.
The synthetic peptides are then tested for their

ab'TJ!hE QI AC éé?dc@at%d‘zeirarﬁ ehﬁ H QfRs(Fkhd E&Entlon originate from

ects expressi ng 50#}3#,! b
mtﬁlrf@renetetnd@ﬁ@lmb‘é@ﬁ@glaétthlrotaa ucE?ﬁ% 1ttﬁe ), integrin beta-2
(s §EAREs. 9@%&1@)9 Clﬂ'[HsplQJUtﬁﬁﬂisﬁ@lt@S-fb@hGﬁﬂqlaﬁg}ﬂ(hﬁsNHEQ ID NO:

ass |1 ule of Intere NG No s
0 glpas HBSBEST AR AT LR T@N@u@ SppSu R heay chain
V-1Ih @@OIY\I(VIEB@XBEQCIESNO)‘ 62 @i pedsie (8KQ IﬂibN(bﬁﬁ}‘,etgshp@rotem B-

10@1 Iag%(g/?g ﬁl&)a % and ose ofeﬁtgdmé HB? g&?lfgertaen é&gﬁa‘t’&% subusut 8 (SEQ ID

responsi veness |n the CD4+ T cells of test subjects
but not in CD4+ T cells of the control subjects
described in (b) provides confirmatory evidence that
the reIevant peptlde is an epltope that actlvates CD4+

- . o o o 1 . a
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peptide binding notif selected fromthe group

consisting of SEQ ID NOs. 49 to 57 and SEQ I D NGs. 103
wo 20038246220 t h addi ti onal N-and C-term nal fl ankCTgP2004/008609

sequences of a corresponding 1%equence sel ected from

the group consisting of SEQ I . 1to 39 and SEQ ID

9P P8l Bl e Pl Ry B e on.
anfe) HoMaS Bl Terd .8 e (IR APN08 Transk Deoreng pesiey? (SEQ ID

NQ: 7, ki aRgih ?}%E%d’l?%év’fiﬁﬁ‘g}ﬂmm PN 09, Ythplement C4
(SN CRokh o tibs eDmplement &3 g GROHID Qs dfido 33, 74 and 75),
coh@%ﬁh@t @3 (Bhéhaailt (SEENINEBPYE sl 70)eSHB mo&ﬂﬁ@-@mdmg glutamic acid-

sl aenee pd HENE pRaf 20 R i andifiadop ] (spQ 0 Nos.

281tb éohmmmhr(eﬁtﬂm OlLs 1t toe¥5nande’ 8)t Hec7anintegamning protein (SEQ ID

N(Bsﬁ P4 goe%?Mnggna%rt €1 {Ij géﬁtgllbnN?stk@ 3 §§)gq%lsllilolfi ac1d | receptor
IeS@QHéQrag@Igpeibl(SEQ H%r §. s34 EszSéhtﬁlerpngctmt h"eE(D eI‘lDeMDSofW to 91),

cat'h'@? 1§Bt(BEQrIU:N@e Dby, %@ﬁeg\ffg&lﬁ%ﬁbﬂQXQ e "N?Q 9‘3%@ 94 , legumain

tarn ? ase stag tored &J amﬁ eregi
(SERJW HGig 3 nplgtlsitacBratugastor fecepios éE 11 d?@eé’@b’ pha-2.8-
s1aP;'II@|aﬂsfe‘éasE r(SBQERES N 977 hénd méﬂéﬁté&?rcﬂEﬁORéHlQlBlQSEQIIIDGNOS 98 to
g)se of the pol ypeptides the RA antigenic peptides are
erived fromas markers for the diagnosis and
nmoni toring of a disease, preferably of RA and in
pafthi ginlgherpeptifle brrm]mgvgom o Hibdas Absioleeuledis aboat 25 A long, but

in FE PR Ol NS BRI 81 b IS PRGN (ST B 8Dl 1998 365,

21%ReYelbus wateiallp psocebsad siptigini¢ peptisice pluseds frand vinan MHC class I
molReHsdht 2L rhifiRae féﬁgﬂ'{ ?ﬁbgﬁf:ﬂaﬁ:kﬁﬂ@s Al Mtain a n}amrﬁal length of about

nacr opl nocyt osi @l\ %% resentation o
25 pesistes KeichRM Gahs) B Mepd P Wed/SR7M4E ¢l ass 1|
nmol ecul es. Previ ous studi es have shown that the
frane l@fh@ﬂlt{afof ahdomﬁal:qﬁpﬁ@é Irﬂaecti&undddtarﬁlﬁai bpmherstthef a dozen
cl.as es enlc

OBER g ds ifve SPRPeOpaCEns Y fbf Sopiplementarity between
speﬁiﬁmgzl@bcleets)éf ﬂmhéurpimg gioové modramfrophaﬁ:lyl lscaped amind @did side-chains

of Pl?e{) i:e chdew%%e da?nr akc;,ldis o(%rghel; 6 %{tlriésm?o éﬁe rgsgechc%ve pockets were

enc e cor
namad "swhoe rasdufarWeﬂ]sregamd tmosﬂHbAeH)Ba les, theae ﬁruﬂlbrsare located at

rel?cm jsiRt mf pihss Blé& ?@nt[‘he Q}ﬁﬁlmﬂa‘ﬁﬁn SENEniS & s a? these 4 anchor

pepti de selecte romthe consistin

Poﬁlﬁ@l‘éﬁr 'fcmf@ﬁmg&nghsqa e bisding tps dﬁﬁi’lediﬂfﬁ HLArlaﬁwélﬁlérseroduct and
varly 368 laBM@ aABk, The éiﬁﬂderbﬂ?@ih ot IE QefibdNRrefkP) the sequence of

phosphatjtylinosito s hos hat, ki nas
ninerymieo apslsicomprisiag ioqry% &S %qsféemepggeg ngszqnotlf of
thel MIHNOclads 2B hntigdiial qgidébiﬂthdlmherﬁ!/c)h Ehl@ fttd il SEQ EQINO. 49 for the

perf by 515%8%{ L Dy e BRih élfr%% g (SEQ ID NOs. 110

3), pn SEQdHOND. ﬂ]@hforAHqumdreegerﬁwﬂcﬁqm sntbgrin bet8—2( (SEQ IDDNOs. 58 and

s dn (])S%D@d Ip rN(? HKEHN% ‘% cle? G@% %8/ :ﬁ%n{j\'cfflto]séﬁz)uwlmos1tol-4 5.

blsplézsebafsﬁ lps@@(SEQN@ N@349), ins%HQ 1A NP el5rfoB thegrptifley dedved from
X3 mﬁlog&i" aEt’i\)él@&J (SE DbN@rél%eﬁi’ ESE%ED NO4 106 for the

S
pepggﬁﬁpl CQB 11‘(13@{30 gy chaipd/~ HE Fegion ﬁ%éSEQ ID NO: 62),
in s;rtcgu@nmg a@rz fbrithe Peptides dpivddefr o DIt BBkdtkiA (J8Q BPNO: 63), in SEQ

o NG P e IR SRR e emélmg%ﬁ?é 2oD$8r0 1oy 4 and 9), in

SEQIEQNKD IN®. fod 8)e péptides idaritedcframn2qS photéaStie IHOnNOIPase regulatory
133), retinoic acid receptor responder protein 2 (SEQ
ID NO. 134), fibronectin (SEQ ID NO. 135), cathepsin B
(SEQ ID NO 136), tripeptidyl-peptidase Il (SEQ I D NO
137), legumain (SEQ ID NO 138), platelet activating
factor receptor (SEQ ID NO 139),

I N~ 1 ' R 17 A AN\
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to a peptide or polypeptide of the present invention,

may be used to neasure the |evel or anount of a
w@epsiots2nr pol ypeptide in a test sanple and CPOPEP1004008609

it with the level or anpunt gof the peptide or

pol ypeptide in a control n]g Preferably the

subﬁ ﬁt %ngh(z gDpﬁb%p tco % en gg?ﬁt N2 qu %01l ﬁleng\é’ﬁﬂl € ﬁezii\%d from

us or ete S | Munoa

inteteolin: | ofceptoe (§HsD Wé\f@: , inrSEQED i\&tllg afmaﬂhe Plentade&@rlved from
ﬁbﬁ&&rﬁhﬁﬁln%%qu&o%] h@”aﬂci% ﬁVﬁQ o mq@tfopﬁle%ﬁudes derived from

€ In-the contr sarrp such

GV HAT AHISS rascion 10 1o s 7L Aahy 1 B 1PV o1 i thspeptides
derffed @H;n@k&&iﬁ@hbﬁﬁ 3 (SEQ® N“GDV@)% $h SPQAD Whe 5p@drycne pe%%l&s derived

fromBFaEbsE R Eﬁg&%%w e ff4 BELRE RIS Rupda) i 31D vo. 52

for he § Gerdtfamh tomplearap CUIEBQ IANNABL! 120i0d)8) s idH( e NO. 53

for %%Bm%}dg_%eli%eﬁsé?%lrctoﬁﬁle (;:,}gc (33 ﬁ@pi-‘altnﬁ é%%tIBeNQs 19 to 23, 74 and
75)pepiEQED ND. 1 13efoi thegrepiides darivedhéopr omrephmenh 69 (Brabain) (SEQID
Oqe% ?r?cg 7®' ??Sﬁéél]ﬁﬁdﬁﬁdfok é?%ﬁe?‘d%oﬁoﬁ%3 domam—blndlng

ease
eluipfic ld dolks BrPS. 5 (SHOBLS6s Cloar Bhst SAReBNO0fs for the
pep@ffdem&ﬁ;eeffmtnh thtbdeMd-bligduRArIRNI T (FIRPID ARSs. 2820 99K h SEQ ID

NOo P dpv/be FRBIUP HRE 08 Fehapexn ISELHD st 25 (oA i 78 in SEQ

ID YRD.C3 Rk it péﬂtmeaabtlgﬁnﬁﬁmpnwodﬁtmhg progic (SEQ ID NOs. 36 to

59 aBATE0 [ Mot 8157 e G5 Aufieauifhar @i GlghOypNos 7

to 83(), mrsm eN@1 116rfoothedpeptidsedetived fopmeetinoidagid oedeptongesponder

pro‘? gﬁilb :Ir | apg u%?ﬁf;“ tcf’ E@C I 'S%(# wé tl?é ?(glaﬁl%gpé\})%deyh&rﬂ%d from
ﬁbrmwtnb(S@lQ ED N¥O% fclion®s, @n&%@. IRy Nautlddrfor gempertidehderived from

h t u f t e d
ﬁ‘l 8 esmz% 1P Kest 9:9 Tnﬁ%(b TRS ‘Nci 98’5@ f%ﬁég}éé %%199&& &erived from

i i e b 1 B e e R Qo3 Q0. 119 for the peptides
derA¥d %ﬁ{ lelﬁfﬂai&' (YBQIID K¥0oabs)Pin SEQIQBN@ rgogst ﬁh‘é ei[tu?es derived from

platfgt ggt)watlgg ;}.Fﬁqgrgécg}to%@%ﬁb %(ac%g %Qi[@ ]Sa.q l for the peptides

dertvedl Gfoint polg-alpiar agisabltuntéiasdd¢ SEQAPrNOt 97)mhldud6EpIm BN 122 for

e RSB BN P B SFOR A PA e AN R 0

proteins and peptides containing posttransl ati onal
moblief pepdide birslingimetidntay gsasonwirise et lsast onal dt jeasiotwondtlisest three,

at leéqu ?Aurtcﬁla%'i QFEve lﬁiagfﬁl ?ﬂ\ﬁﬂ dfthe RRRAJS48 sec}Nehlce %I@Etﬂl attaining

} A potenti a adve
the évmdé@g Cuachy pé rltpnr@osiéieérneﬂlﬁ@ tqdé%m%lé referapl, the modified

pepBeY SLRRAZ Hoti® tord ?h@s Akt three ¥ th&ifotr @REhort ASinb@lcRN df the non-
R‘%éntl ni.¢ Jﬂ%y be directl admnlstelfedt
mog g binging PP £E TROF SRR TR pRG gesonservative
amin® abidrbdbﬁtctutwwad\dﬁ&rﬁli&déﬁldves, and provoke peri pheral
tol erance of T cells. Alternatively, the antigenic

AR I S 8l et o
tRll orpbos apEdehind; thecP9f arpop alini egreanentoritls fhass inmpsbgaturally
pro@éég Ip‘@fd%bt}fer}?orfaﬂeﬁ\f QBIe g | @qSPers ﬁ\?%ﬂbm@ﬂ?ﬁmauy flanked by

pro S cont al ni ng evant £7
3-4 getidessc é@n%éh@mﬂ@lwtqf@emlé%@ﬁe %5n emers@rlfoag@vp%é%protrude

frolABE PRGOL thGaby ARMRRSidEDBf %(ﬁé?h&ds@@wﬁc%@ tein@ffglboth ends.
g (a

antl genl C peptl de corrprl sin at least the am no

u tide Dbj. notif sel ect.ed
e R G e TR pepds v el enlie? forfEhtitn @ otleast
the SGhé Lrid@sjued@Dofitthe fRRide bindihg matif kdesdd friva thaprompaonsisting of
sequence of the peptide binding notif selected from
the group consisting of SEQ ID NGs. 49 to 57 and SEQ
ID NOs. 103 to 122, with additional N-and C-term na
flanklng sequences of a correspondlng sequence

o o o s e o N~ 1 A a
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Peri pheral bl ood was obtained fromthe blood bank in
Mannhei m Germany as standard buffy coat preparations

wo e@sohwat t hy donors. Heparin (200 |.U./nm bl opdI/EP2004/008609
Li quem ne, Roche) was used t,@ prevent clotting.
Peri pheral bl ood nononucl ear cells (PBMCs) were

SEdgﬁ?ﬁs' %?\I@l %\f%ﬂi §E(§ @Dq\?(bso rl]gé %JE?NK){ @b) (19 Fhd afABQ acid sequence

nltenperaturﬁggﬁﬁg
of tBOpeptivle FBHliDg rxmtn@e leofied droma thet g16HP chBSISRZH PSS 49 to 57

ande?ﬁ N%Cﬁ)S' 8 IBEMH&P Qd[ﬂﬂ’ibﬁ‘dl'l@- £ oNeHeR@P A4H@¢Y sdq@ences of a

In order to.re

cor@ﬁmmimg;ﬁq@gnce%m@g]m 5 GHRUBEORFIEHREADTS. IgcafIPeNOMhéo 39 and
SEcg%amn BSI%CIWZO[Dféﬂ&abl?QOH’l‘IﬂriEEQ sddifibhal. ) ahérC-3tepininahtflanking

PB with RPM containing 20
annﬁmaﬂéﬁéggms Eﬁ%aédﬁ?H§W$%§H§F%?g%n of dendritic
cells fromperipheral blood nmonocytes. Mnocytes were
i smleﬁtae;diy filioMiFRBAMES [hantigesictpepidsofthe presergiingensinn hagpbinding
cap%%tg eéor esf)@ﬁaqﬁ df?'glgl%byﬁ nﬁﬂ&hf‘eccﬁ betwtiHo E{/B t&fth and ten-fold the

urer_ s pr ot oco
ICsmae:ocmlspcmcbng pqpt@pmlecg%fpo@fbﬁgwpﬁopﬁstm of SE ID NOs 1to 39

and&?@% QWGE i58lio "1‘6'2 e BEidiSe éagagﬁp@f a tldgﬁ%é/dshfeﬁ byMlermining

reconbi nant _ human
the W@Hﬁﬁg@weaﬁw torpduse Rindigs ?Q?olﬁbﬁﬁly ERROESE Petide by 50%. This
valle ib &ﬂl@d?CHl HMHCL&d@HQEﬁEerﬁ@]V &tidef tHRAsenBbint mahtatid)s binding

R vt ST AT b3 i el Becn one

tenthtand. 19-foldléhe/1GL, of thebestablishefIraferncé Basidas.) for 5 days
to obtain i mmature dendritic cells. The quality of
nonocyte-derived i mmature dendritic cells was
routinely nonitored by flowcytonetric analysis and
assessed to be appropriate when they dlsplayed
f dlinenpeptdp remetiypeccuaDnan(indigisdpal fethgon had before@mg after binding
intd ﬁ%\gggptﬁplﬁncﬁlﬂ? %raove%a)&ﬁﬁgm)ea of d8&al trandatioaBBBiants sharing a

and HLA- DR 5
Commm AODGRNSEE |Cf>recreé@|m i§ 8 Emmgg| flé%)ﬂ%?%%ﬁé@ st Ibsund peptides.
Impdtan@M A Gvap RB6WE YiRg :C-E -tehHih] tr@ﬁ&@loﬁmaglhms JoEEBSsame epitope

e e 0k A o) ABORELT) o

CD83, CD86 as well as the respective isotype controls

weSeeerpliparhasteds dandmeRhiaageil gghaySam infiuenes, orOA) relative abundance
of %ugé%,%l(l){’le {anﬁsg@?g Ipa cu?agl %thog gag{pat H&V lcu?ti uflﬂegijn‘} of the
antigen lof 1@6’\@90(, POLgByssodieted @é@teﬂ?én@lel oadence|of mmeﬁsesa the type of
progﬁ%% rgvaﬂlblé)ifﬂ?\fh@sﬂgﬂw Vg @cﬁﬁ]begﬁﬁfe a@tléerilsoaﬁld/mpﬁc@s Since the

ritic ce d wth either
antiges SAPPLE Yo Uik chiaFiahsts thaBk NGRS G e gfmple, he
ratid @R irticlir G@htfionaarikig b atefiiopadah b ofldiagigstt value.
reconbi nant human tunor necrosis factor al pha (TNF
SA |.IxIO5 Unyg). As a control, 6 x 106 innature
dendritic cells were incubated with TNFa al one. After
24 hrs in culture, mature dendritic cells were )
hak eptidel dfythe énventibugata peptate 8bich dider bas monnataedllyccurring
e P t
couﬁ@%gar\f\@? E églc\gfeatﬁ?}ll Sgetﬁfbohﬁéél ﬁ%? brlifds B%erﬁﬁ@l@féqofef separated
or Qupﬁcch dramt comepPnEBFpIVRick| 9atuéalﬂﬁv@@0@ﬁanx e ¢&! Iy tgepes such as

pancféag Sfvedl splddh %Vaﬁe RERL indkc18)f ; oﬁﬁt ﬂ1s*sﬁu>,i°néiirﬁsﬁsshé gSitestinal

noc onal anti L243. : s
tlssmwaggé \9@)5‘1%%%6?%{1 AEEE BXPCE’Eﬂ? ?%ﬁ( Nt LYRYS %E\Pépﬁde 1s
conidlefee "'ils)blhl’cédﬂ Mn‘:ﬁqirlepdrhﬂikﬁl cdrﬂbnshﬁng p\ﬂplsdemfrthé irp@nticn oansists to

ot IR Pt BBRBP bt VAPLH S0, BcTBRaRs o B Proteins and

nat@Riiprovaciray agasc dedules onitde whicht it dnnaturdlysassapiated. Preferably, a
according to the manufacturer's protocol. L243 beads
were stored in PBS containing 0.1% Zwi ttergent 3-12
(Cal bi ochem La Jolla, CA).Nano-scale purification of
HLA-DR-peptlde conplexes Pellets of frozen dendrltlc

o s o AN r o o - o
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A fully automated 8-step gradient separation on a LC
Packings UtiMate HPLC (LC Packi ngs, San Franci sco,
WQBNp/owEs2 carried out, using the foll ow ng bufPE&r/BP2084608609
ACN / 0.012% HFBA / 0.5% acelt%l c acid (buffer A, 80%
ACN / 0.012% HFBA / 0.5% acetic acid (buffer B), 250 M

pre%ac’ra%ort é{:n?l %g]?tti & t‘i‘le gr{fﬁg%x /coerstlgP/&thEa@tASé%px/ﬁ&r@ /ﬁ&%rh@y at least

ammonl um acet
9096).20d 286 $tPBAevab @%aaw%,d)ygby wveighbfthe pepsjde offiae FyveRtion. Since a

pepﬁé& uF&f X ﬁ)% a?%@?%t\%&%ﬁdqg b? it€ 51;{;5/: s?%ﬁ?ﬂg%{ﬂofnﬁ g}%rﬁzgl;iogents that

natg@ly perorpenpit, ﬁleeywﬂﬁmp&ldﬁﬂf ffer B and a 10
mn equilibration step with 100% buffer A The next 5
steps (146 m n each) were characterized by the
following profile: 5 mn 100% buffer A 5 mn gradient

{08 Bt B Blonfiss uflhed ot ABER £ pefia Gl rvention. The
terrﬂl&nhbgﬁﬁ@l’m&esf frerpepfide @fhmhndlgvlam tbpfutationnBBpees 8Otaese antigenic
pep%ﬁ ﬁ&{lﬁm{é’ gﬁ}{lggi%ng ﬁ%ﬁtyflﬁo rQnEOchE Qec%%{?ti%ﬂfl;yeint@odﬁs @nd cells

m n°equi

t1on
of &neepnmnmm sysbo%6 Botlpey exzkn l’méseauqfl%the@aﬁ&r E%smaagtg% cpxrpsponding

refdrbh SURBEIE- Phdei & 2$aléPhls@Wecluddd, coftbbrvdifie sBBstit8ionO0chemical
The 30" mn gradient fromO to 10% buffer B, which is

del‘t"ﬂ’@"ﬁ“@fﬁ?ﬂ@ & elution step fromthe reversed-phase
material, was needed in order to sufficiently separate
peptd Qﬁnehﬂﬁlbghmﬁhﬁm aep@ypaptida hating anenoino acid residue sequence

subtstan’{lﬂ.g;' %ggca& % %ﬁ% S%%IF%CEP% CC%SCI‘I]DES lh\@lrég 1%81 %ﬁg %r | §6e residues
havﬁtbecn dorservatisdhe shtmﬁtuthbwftb Ialfomtnga}iy s;fmlae ressf)um and 10k displays
the Hl ﬁg}l% u%sggctgng@ t;l;g O;#})BHE &¢ dgscréfeﬁn }ﬂer&fla@x Eleg M dhservative

adient froml er
subs,xtumnmmdgqlcadneembsﬂm‘?nsgf [0S BG%H%ﬁTf@W B)P 9b16$nr?~ﬁ1 ue such as

phe%xry%g g Qe VisbrudRde bétllfrfee Melind@ 05 Mhdihidalnd @&r 8ﬁ8ﬁher, the
sipiotion of SresRa AL ot 8p B B bR rginine and

lys1ﬁ?5 Q%@Mze‘ﬁ lﬁfanﬁﬁé Agd Rsfak flindbetiate ahireofnnb Lﬁﬁaﬂ@knﬁ,‘e thesubstitution

of Qi BRSPS BT TSP res DRga el (e sybstivution of

ond dcidic rBRRlesqueh s aspatteracididreyluwpmid avid @:arapo@an Jose,
USA) equi pped with a nano-LC el ectrospray ionization

o’rféeo rprlrlélv%s Sco%@é;}'%tﬁ t{s%ltdtﬂ)n'h sd\/ﬁ{lyﬁd@q}?e Wae of a chemically

accor manur acturer's pr Opg "
derﬁapladdwmne peidi lr,leﬂ{iqef ¢fe@ npy-depEatSEd IR0 Ackb ﬁ’ﬁ‘ical derivative

reférytcsa s %&gﬁggag h8A3g 3AE 0P 38 aB3Hd aNO- El'lerﬂi@ﬁlyl"@fﬁﬁ/atlzed by

reaag}erg otr}é,_fgmtg:tngl pids gg&ws pEa(t Le o : 051? Eiﬁljlﬁartll}g lgcd?es 1nceflude for
hﬁﬂ@ 'ﬂl@oﬁtﬁ’dﬂ@&tﬁé‘sﬁn%}ﬁ&ﬁﬁ‘b&arﬁﬁﬂockrél&@ﬂﬁhe b&ar deivatited to form amine

50% acet | |l e 1% t.rifiuoro acet
e R e e L g R
grofix Qeiﬂo@bz[detyl gfm’@ls,eﬁcemk puanat Yoyl groups. Kkt ca‘bbEy)l gtayps may be

e LU oLy BB ST e

hydrdleyltgrtbmpsanay) he Idyn@E@!EBT f(andodaCf)’l‘ elr Enalkdl e@é(@ta‘@étThe imidazole
nltxfb%@llx ¥ ﬁsvt\}éi?‘@ xé%&brﬁfzﬁﬁa L9 Fo HANNLINES S ARALNZERI AW tificluded as

Therno Fi nn| an, San, Jose, USA)
chempigah dgrivitiven 6T EOpY BIOSGIRS aaparKe epntain-one Qrpars naturally-

ocBSEE afiind Q@ldp&'éﬂv*aﬁv@ af le@@@&lt)s\éta%&aﬁr eiirandcidy. BBlexamples: 4-

EQUEST extracted f.or chsect m, al | tide
hﬂf{@{ﬁmﬂ]&%@ may e lg}sflggﬁgz%tear 18e,t ﬁpgrm%g% s%l?s‘ututed for
lystheS ‘pedtignbistidine and eadstitckd foe httedmehmthosarmelmw beysubstituted

ween,t he.exper i.pent al Cii t heoreti cal,
forg Sﬁm%ﬁ’ FP%BHBQH%?%’%C%E“H?S&%%&%%S ?tgg?%r )t %%o scoring
candi dat e sequence was |isted. The peptide sequences
derived fromthe SEQUEST anal ysis and their
acconpanyi ng i nformati on on mass accuracy, Sscoring
pararreters and peptlde orlgln vere stored |n an

- o o, o, o o T 1
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hand. -Extract information about the sequence content
of each stored dataset. This information is val uable

WO p008ss®esi ng the i nportance of individual seqRENERR04/008609
wi thin the given dataset anq_ consequently, across
mul ti pl e datasets. -Provide, by virtue of the multiple
dat aset conparisons, a tool that realizes the
di fferential approach, nanely the study of the actua
sequence content of one sanple ersus ot her

PuUFlef MIAE| dass dF apiigerpRPapIdss felde PEWD@Rnnﬂ‘éé%ﬂ Beotgigs ghey are
derRed EobPehnl Beaied Qs HBY it Bé‘»iﬁ UEHA Bné eh thdrapyes aati-RA vaccines.

transfectants by ff|n|t fogra
The i EFarkn gt 1o ReEi 1 ity (0S4 BoDRe @B!F%\Br{s%g%rﬁ% a peptide or a
polgﬁ?ﬁﬂé oellich K éb@édi‘{n h‘lgrcﬁip &l pa,tleﬁ’stAﬁtRH &d@ﬁﬁéd disease, e.g. RA,

3- 8317 di
alaEE\ r}}cig‘”t :ﬁ is %ﬁ% &BHY ﬁfgcr{%a% %t% g@%@?&% as csojn%ared toa

conltmlgmpza virus hemaggl utinin that b| nds well to
HLA- DR4 rml ecul es and was used as a reporter peptide

e?I‘ X mla [1-% ]%‘g%;ﬁ grgv @%@g%ﬂ% )B'%Sll%gdr' Ia% Bgﬁrmgc mhrl®r to predict

the Gercap G te oidlioH I ool AR e Rerthiliy o Rdo arliagaqetic marker
for B dl%ﬁ(‘)@ﬁb@g dikdsB egg @ thY UREREkiSHFEEQ &5 3 Eeraftl dﬁgnostlc marker

and gra unt f conpetit
to ciffrentit e hioet (LA 191E: O deetsh Gorlth HICBORTIEPopigh diffrent
fonﬁ%ﬁRﬁ' Ak Iﬁ’@ M@ﬁ&rk&{foi\/ﬂ&qﬂédiﬁmm bff the entqobhetofd, diGadde.g., for

Zwitterg 2 n a total | u
the @6%&18}%035%&95 asttagme® airird Fsfing et e a thgepeutic
regiand, egensa tedporise harkeriin thdireatsienidef Rtnd pur chased as

synt heti c peptides from Medprobe (Lund, Sweden). 3 X

10 M were then diluted 10-fold in PBS containing

0. 05% Tween-20 and 1% BSA and i ncubat ed for 2 hrs in a

mcrotiterplate (Nalt%e Nunc V\,hl ch has n coat ed

oviara fiirdisr empoAimgabi Hrantigene iPEB ¢orapyising (a) at least

the ARiS6 Y@ gﬁuteﬁ@e &QHP‘E‘ 1déﬂﬁ1‘i‘d1ﬂ MR %&té&’frbﬂﬁh@ gtdupconsisting of

S PRNOSF AR asb @ﬁﬁ%sﬁh@%‘% bb (bhat 1% e amino acid

se ﬂﬁﬁléfo@@lidlp ids b[ﬂcﬁﬁgpﬁ@itlf sdédrel frbmtthe gtoup sasBiing of\SEQ ID NOs.

i B BT 10 B 5, S 08 A (LR EACNG Wehgina i

seqiléRBs ot dramspdretiky seqiknerselectee ﬁSm theges)p tansipiiagof S§Q 1D NOs.

1 tqﬁ_nﬁéﬁoﬂ? 2% 9(}( k‘;ﬁy 3?}53‘2 sgﬁﬁ%[%r fo:f’ Je?()sn}%%ﬂh}’ &%o‘i@eroswe RA.

(2000) 1241- 1251) Exanple 1 In_this exanple, the
t dermiugther peboiliorag tha Migudess Il apsigenis @am@e FRIBpHi§iRg (2) at least
the AANES adilife n@e%éfocﬁé ?Eﬁcﬂieﬂﬁﬂ&lhg SndtHIOKSEQ TBENDY 89| Jrl(B)rat least the

emgR a6 s> PEi PP RO ARG R TP THERD: APEG el N and

C-teinhiRel fldilting Se4Bnces Sﬂﬁpl:@ﬁiésp@ﬁdlﬁg Geqhersy nelecatl frbmi the group

consiiinapiea o NP e S Sedat Srll B gl A e

As a control, 6 x 106 dendritic cells were culgyred in
t hﬁlrﬂleemm; @ MNHCTd4sa [ abBigenit prptide is poavideddinrryisineg (et least the
aml%%t %qug Pcﬁ%hsvg ‘tﬁggfél%'n%\ﬂé of DERETH RROL 163, ¥y 1) at least the

serum from g}h
amm@aﬁq%ﬁqtl@sqe q5 & pentiderhinding mﬁthfd)f ﬁ@@ B 1 NQ-L08 yithy additional N-

ancf’@ecéﬁﬂi?ﬁl Pnld¥FrRqbdRensd tlﬁ*e)corr%ﬁﬂiggls@ qulkt 6f BEQED NOs. 58 and

d te ent TX- 100, and HLA- nol ecul es were
593 isélé‘f E&Fh@rﬁ% ef95iv¢ R A- DR- associ at ed pepti des
wer e eI uted with 0.1% TFA and anal yzed by
hi Biitlidiroug AN C2dMsk O ABighfic pepthdedb poyvidddepimdising (a) at least the

00 B B A BU PR DO PO st

SEQUEST anal ysi s and acconpanyi ng i nformati on on nass
accuracy, scoring paranmeters and peptide origin were
stored in a database and further processed. The
peptlde sequences. |dent|f|ed fron1unpu|sed DCS

e L e~ - o o Y
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196M serves as a Pl anchor, 199M as a P4 anchor and 2
A as a P6 anchor. According to TEPI TOPE scoring, the
wepiosopws2has a bi nding score (threshol d val ue) POf/ERH04/008609
which is simlar to the bindiyig score of an epitope
frominfluenza haemaggl utinin (307-319) that was shown
amﬁrﬁ) h&d %@%h&ﬁ%fe tr%g%% &@Qﬂ Qin%%étlfgmz ) gi)ﬁ\]r(f) Ragahbam ddditional N-
IS
anfi SriserinAl |ﬂ\?ék1§igéﬁ‘ﬁ}’f€€§ cQHEIRPEAME wgaemserf EQ 1R, NO. 60 is

usedlug A rasrketleddhbhlefoseRINAg, macrophages and B cells, and
facilitates unfol ding of endocytosed anti gens in MHC

2 ﬁ%@hﬂ?ﬁ??ﬂiﬁﬁkgﬁoﬁﬁ%@t@ﬁéﬁpﬁ% i Brapef SRR ER) ot least he
amﬁktemuﬂ $EqueRE06f) th2 ppild 2biddie. mbiif etSEQIIRAN @g 104, ofl(h)at least the

b, HLEPRIE sl g;p@%sblggﬁlgﬁﬁs@p%@ {9546, B8t aiionsl -

an @wm&%ﬂanhng&emwso@fgt s aovnspoagingosrquerice R SEQUER NO. 61 is
usefdoaléﬁ%irﬁelbfbpgoﬁ‘%rd?%]gﬁg mol ecul es: the 22-mer GLT
havi ng the am no acid sequence
SPL DFFGNGPPVNY TA\L (Chic , Exp.l\/e{i
17Buithergzpye 2B clags |1 SRHER P Jepzqwga@?@emng a) at least the
amaidie ’ée h&eoﬁeth@fpef)ﬂ'l@e Bleaﬁlgﬂﬁ@ﬁewsmm Nentod,iocedb) &t least the

am‘?xgg_%rl Qeguewet (ﬁp ti‘lﬁ ge% tlblglg%l%d]lgcg ng DWiO%S with acll’a;tlonal N-
andQPPHEMRVWAWVNGK Redrienddsi of thpiconpspondmngaeqoerpanfeEQPYDNO. 62 is
t her ri the 16-nmer A LT (210-225 t he
use%f‘?ﬁer?ir%}%p?ﬁﬁ@%@and the 19-mer G (LT (210- )228)
As indicated by its nanme, QLT expression can be
i nButkerntoye Rl dassAF antigenic meptids s provided eomepriungie) at least the
am BRI 6d ik of the tp¥ﬁﬂid@l§i§dfn\gﬁﬁ§tlp(§f 5% NO”‘FMJQ)'r MB) at least the

D,
h I ts
amg&i&? Peaqu;sl@ ofde gpptuie?b : A ﬁ@ {[i é\g@)s 107 with additional N-

andl 20@6mind0 43 king\Seduehcd dfsthk r&@wesﬁoedbfg RGe&aERBLofIIEQ ID NO. 63 is
i.nfl arreg?ljefm nts o patients, G LT could becone

used\?8 p RAFSFTSOEROP PSS ROVi a and serum and, hence, coul d

be taken up by DCs as an exogenous antigen. G LT

( 1B2a A0 Her mmplodirlart; tbed\/IHCoahseibgHIgauE @ptide cdihprising éa) at least
thegn]n;];i) %E’iﬁtsgﬁ?engg\@f %Q pe @tu? 1?18(1191 ﬁ{of 'SEQ;W%E) re (b) at least the

eno

ammqmt& uel‘w obit. pepfidebindingraptf of@QﬂDBNQF 50 yGth aigitjonal N-and
C- t@fPng ﬂa-lhl& qhalcks Ofthe BErESbLYR s&gféﬁb@ MOWRO. 5 is used as a
T, In ethat G LT processi nd G LT-derived
maé@ir Qﬁféo%\‘ ntation by DCs were crltlcally al tered

upon contact wth RA-associated material. The

i dEﬁk&hé‘rhiliﬁe,ﬁmH@ﬁ%sefﬂ z{migeigc %_erpumegiamndm s&hg (a) at least the
sSosonA | reauct as
it SRt thF PR THORB AT SLEE2 P YO8, HE TG atfeast the

amino @i sequenderaf thé peptivy isdiay nustifrg SEGNIHSO0.c108Iwith additional N-

an S]jgtgﬁlg%@f}ag%ﬁ{ g&u&?g % %%E’%Pscor E&q g?%we pep ﬁgﬂcg; 64 to 67

is weedsassoewker for lgiastvetfd. HLA- DR4 wit h hi gh affinity,
conparable to the viral HA(307-319) peptide. Integrin

bef@tider e, %’Nﬁ[ﬁ'@ﬁ%s Mtﬁé@ﬂn@ pEFN&AL ?E’oxﬁ&% RSSRNML(aPht least the

an epl tope whi |f| ed of sev
AMONACI L PIFEYE %BﬁE}P 1'31@&1 ﬂﬁﬁ%lﬁﬁ%vi% GRAD) at least the
amiddl L begueldel ofaHe pemitettiadipg heotHfFI SR IDNQ.MOg it additional N-

and h—teafﬁm& HSuide St f(ﬁﬁé%?ﬁ%%%%%%ﬁfwmé 3Bty Ib o, 65 is

useaea henkrifovansisnRAWas found: the 19-mer | TB2
(313-331; SEQ ID NGO 59) supporting the validity of
the identified epitope (Table 1). The pepti de sequence
contai ns a noderate HLA-DRBl *0401 binding notif with
3161 and 3191 serving as Pl and P4 anchor,
respectively (TEPI TOPE bi nding score: 2% . Integrins
are a famly of cell surface receptors that play
|nportant roles in enbryogene3|s mound heallng

o o 1 "r=r~ry "
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responses in RArely on Thl cytokines, ultimtely

links PI3BK with RA. Although no specific pathogen has
whe@s/ocwesi stently |linked to the devel opnent OPCTREP2004/008609

is believed that RA develop in two stages in which an

|n|t|al response |nduced by Porelgn

e “bg@gge 1 %’rﬁn?ge%llgsé%ra%gﬂ%hv%a%h gl A 18 least the
amltlwﬁﬁb seq@erceaB)he ermidre rrading ypaifsf$ER HOJK» et pv/dh)cit least the
amfo‘goatc{?iesreqﬁatcteg)g}?h%%ﬁﬂe Wardif t'r)bti‘f QYREQI 1D NON-18h 9ihVAIditfonal N-

es "was froma roklnase type p
ey e act o herososbnd3E SRS LA 13958 69 and
70 @téedvrstahntﬂker RRLGvaRAD sequence YPEQLKMIVWKLI SHR

. Wth regard to HLADRBI * 0401 blndlng t he

S e CI U C‘%O{é?e’\é?\mﬁsggda%@gfgﬁggﬂbdepgp 4?61 cgrsn%%lsing% a?;t[r least the
am1ﬁ1©5déﬁl3§dq\daﬁ¢é c(fTEbeai{ﬂEE Hindidg myotforfrSEQ MINO.Pdsar (imgeeast the

t t h fei :
o Rt E A B A RO B S AR oL AECH NEF A1 FhPRRional N
andaCutenkinah Senltiyg eequemay of e aonrespgnémgwpeue(nrcmf SEQVED NO 72 is
useggg%tnlaﬁe&gj){)&ggvémnamml s. The activities of PAs are
controlle

nat'ural inhibitors (PAIs) Plasnin 'S
i nvol ved in |nflannator¥ reactl

uci . .
cyfustheimere gdviHsclapeHian igenic pﬁp 1§ pr 81 ising (3) at least the
amHSHAHHGuBRce Fithel pARRR Hifding BYSHMES SBERUNMNGI 1i2, om(B)dtrdeast the

ther eunator oint, t her W 0
st RO SRIHER T epemeﬁﬁla% it o B BRf G Araty Qlional N-
and @Ctefrﬁlﬂah ﬁaﬂikdﬁ shpehces tdfiahe theedpahpingsseijuensy of SEQY BD NO. 73 is
ssocra with t clinical severity of arthritis
used pdg BYBUESE N & Hamilton, J.A, Arthritis
Rheun146 (2002) 2268-2279). Based on in vitro studies,
there are several cell types present in the inflamed
joints of RA patients, in particular nonocytes and
synovi al fibroblasts which can express PAs and PAls
and which therefore could contribute to the in vivo
| evel s. The activity of PAs (i.e. uPA) is stlnulated
by cytokines, such as IL-1 and TNFa whi ch | owWn .
L oTob frichel Grbashiogul, e HR s UPatischsh Kepses At the tavention as

desSHRNVILRNe bleyirdviatd Mifkedab b MIIE. clabhBSAoletules of evi dence
render uPA (328-343) a putative peptide marker for RA

TR B RSB Rt AL B O e o
clageilhMHQ nmiéduﬂe winttdining gatodaltwtlyHbrr BRBYvatad4lp bobncﬂq ertgde according
o Bl AL L S SR 5y gy .

chdleD oi@n e@Z})mwthah cathlpzes i Teactios YSWEBR BN éroduct that absorbs or
sco%h% ite %bélt&?ﬁh Pcah)be J:Qa tB nﬂ-ﬁﬁl“ R B@hﬁﬁct (eg.,a

| at ed tionin
hum@m pa‘p@tté earg cgﬂ SHigRCce ri@pmr§¥ haf aﬁ%ggp orp&ng Gfr%re will bind,

sucﬁn&rﬂ-ﬂéﬁ@SRé‘IaﬁV ﬂrﬁb@?%f%@cﬂﬁp hélls ark ﬂﬂdél}'gtoobctﬂdhdg&osuc of
disgagt ORI r#ri%#%ﬁf@?t Frofecds. 5 TByehehil grgd o thedBease. I
addiGOd, WPRtIBNEE ﬁlbﬁlt&lﬁ@ﬁ@t[hk&élﬁtwd mhmberstdf mgiltimet-batding il cells can
e TSRS AL ABPEDT B SOFRE Al SR e s v
beenmemelbpedhuiRdg prtogreessli dass { WHE, malecdes gintaining an HIV 1 derived or
an 1 /}gi‘u%b%ql%st Y5 agn(egigg%éggmg%l’cﬂﬁg kt alTla?)9f6§‘°§c1eth@§74 H£296; Ogg et al.

g found in
(1998); eienfe LORs2KBr @é@@r)t 2

cq:gAespgpqh@gtcgas% HMEHC 11)1 fimers would be
exp%eﬂ'ea ebabEsimlatih ﬁs@ﬁl aé?l‘%l{ecoﬁﬁﬂéfey ablNbe Bdoduchd B edhemdidal cross-

non- er qsi ve ur co ue studles
g o AR 1% dbMEL BIOTKH S8 eIy LI PLESCTGE  ofety peptide of
froma protein terned DJ-1: the 16-nmer DJ-1 (135-150;
SEQ ID NO 63) with the anino aci d sequence
NGGHYTYSENRVEKDG ( Tabl e 1). 'According to TEPI TOPE
scorlng the peptlde contalns a rather weak HLA- DR&

LN AN A L - ' A PPN 7 B o o fe—t
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chol esterol was observed anong new y di agnosed RA

patients (Park, Y.B. et al., Rheumatol 26 (1999)
wa7®3/0146021) . The adverse lipid profile in actiREI/RER004/008609

could be inproved by treating,RA patients wth DVARDs

wi t hout the use of |ipid-lowering agents (Park, Y.B.

1nt§11esta|or b%ﬁ@ﬁca}i@) (A002nd}88rbBDed HBEHiRMt RERAGERd for the

cardi ovascular nortalit ng . pati en th chr
prqdmcnmtc@psﬂwggag@éecuéa S AR e SPELe el el egono et ol
}/7'1%%{11% 360: 11 - 1%14 @huthied ePélemggan% Nat19284d. Sc1 USA 95:11828-
10 ) it P ested that.l o i.nfl a on.d
11%&&@&& ol AL walepyls gepromsreh g Pt et e nolivd Molecules
cothn 6é’eda§f lﬁgl—lelﬁg“thr bliihaoa‘ndabbtﬁr d&hisem&rﬁatlv@]?e theyesdr da molecules

et her. onent f the .li N
conlaming el#lﬁ' Q%afﬁ&fé%@%ﬁ cioxgzrun t1pel? "Ele %Q hal%poi%hee alpha and
betarhuinelonedms thetfermthe hgallﬁélﬁardh\ﬂeb o pepalldndmmbeg Cleft
answered yet. However, the observation of adverse

' ' %9 uweﬁtlbh gfs raa%\ 9 %h'aﬁﬁB§dy5 mg&reh& drf@ermweg ihotesH directed

presente epl top erum der i ved

to @aﬁ aFasaive Wit R}Ef’r abqwqéieﬁ@s}b@ti YT Pl IIA@SB@(HE@FPIIQS@ Tpe general
mehdd P ABoldEHS 2488 dies RaFelP@BBwhOAM isf Hig€loded per example in

Koiggpl g %@1@??197%(3%]; hy@g%&é 81%[13% fﬂ(? g% %{ﬁr%}sﬁknoelonal Hybridoma

Anpibedies: MBechhiy@ed hied ApplicaionSpORCERiessoprs BatohRabhhFL (1982). The

an SRS Rl b bR R tonbl o S3thoby SAIHER ke be T

(at\2, Fb, Fs os peky. flihe afmmbo@esasf the [Résenp 8Feption szayoh be humanized
(M@Hﬂ%f‘gp&%? Q@?(w aho r@’l%r? ?’9 4‘(%?8'9‘? fblt Bﬁﬁaﬂ‘@ﬁ%d‘f@?Au}ameL et

erosi ve
alé&wpl éstﬂmdlmf%ﬁ) §é‘$)uh55ah@)synow a, is deri ved from

the regulatory subunit 8 of the 26S proteasone

( P@@}eéeggﬁ%%%gﬂsoppzwgﬁsé aéﬂt%%@ déid §E€Qecu!l@eﬂﬂ@dm@%)MHC class IT

i d sequ
antzgemcrmpé@eaé dhs fRation é‘?FﬁPHSl%l(?)aﬂ‘it SRR LT fedigence of the
peptid Hiﬁdlr?‘)i\o&ﬁﬁél&te(cﬂﬁﬁmﬂfﬁ gr&IgQcon s3tiNg of@’,Q D fTéOs 49 to 57 and

SEéSI@Q %iﬁl é)éé%ﬁl Flbls Rgth%%nu(or%%g e%encel_ﬁﬁ e pe%de binding

mqifeeesedfrof the goitp acasistimg of FUPHONGs. theo yardISEQ IBNOs. 103 to
12£ hssl,tﬁ g&@faoﬁﬁﬁ? gffﬂ @Ee?mzﬁ?al Eﬂagﬂqﬁg %} en%ﬂ%i‘j@E @s ondlng sequence

ays a m)
seltntﬂbl age ﬂmtgurfbupy\mnﬁl&t@g y@éé Qt1® DR8I

t@@@@n@,ﬁﬁ@ ﬂ NOs 58 to 102.
Pr{f{ﬁ@gTﬁaﬁuﬁgﬁ%cmn%EQﬁl@ is aSﬁm Bblediigg to HLA- DR4 coul d

inan in vitro binding assay using

synthetlc PSMD8  (,218-233) tldead |f| L

mo Feethersorer @uclgf ac1ACIE§l Hrgwplgg g Qgst[ﬁaanugemc
pepti®: dfeROmbventiReiiliedao WH@&I&BQ-H)mOIRSl@S (218 233; SEQ

D NO.  65) b| nds to HLA-DR4 with a noderate affinity,

(2 TaisoReigaciisq prsteg et gl Ao Fecartd slipek P prising the

nudamuﬁcsédnokenmleso las sctmtpribed atroare,p Dpereblsohl&edcabunselfp@cs&on vector.
t Capr

o8, e APBABLLRBICIR BALR BABLORL i o

expresiaa n@atrcwzmlerovxetr OPthléY ginke égdhe rusleie agerrsawAnge feaﬁodmg the

anﬁ%@z]l&)ggﬁﬁéé i Q‘h@fan?t%&?& aﬁep‘hﬂé‘ﬂﬁﬁ(@ﬂ plol @MMVIERCtDs§ If im6lecule. The

r*factor cycle control and the
recgerbé@aattuemeﬁﬂowswgs@aﬂ q’aeQNIAI ©rgdunt i gens. The
regul atory subunits of the proteasone are inportant

f oTht legpregl@cédnwiol y‘leﬁi‘en'graeé wisertadieigrheaddi@nto cbherol and regulate the

ex&nrﬁ?%\%%rgﬁ v q%uclegé 1%sel%,|}bun| LBy Elh\?aa?x%ggﬁlglﬁl ?ﬁde bf 11e invention.
Exgiinples i af nexpoassipol cqmmﬂ el am e @s é@uks)but aane erzcgelnmt@d t@elat system,
cycle regulator in yeast. Inportantly, strongly
i ncreased | evels of circul ati ng proteasones
(cProteasonmes) were detected in serum sanpl es obtai ned
frompatients with different system c autoi nmune
di seases, incl udi ng RA (Eger er, K. et aI Reurrat ol 29

NN NN\ NN A SN\ o o R o s a o
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Fi bronodulin belongs to a famly of small |eucine-rich

prot eogl ycans (SLRPs) that bind to TGFbs and col | agens
wanwsot4eer extracel lular matri x nol ecul es. | n RCT/EP2004/008609

SLRPs were shown to regul ate,collagen fibrillogenesis,

a process essential in devel©Opnent, tissue repair and
opefq%tto\ia}lsagg prgilﬂ%g ggelct)rtlsecr)f na%? ﬁa%%d géegl.e#eolrﬁgé:t%%oaﬂld roﬁl‘o’?gﬁ derived
frotro mhéywoeha p adenaivites,aretayvins dr sfe\é@esAéélﬁgnaloSﬁ@féfﬁﬁ 0@t srequired
op%gﬁimﬁ& %@H%qu{lﬂflﬂec’ bt gﬁsﬁot?ifmﬁéaet@ le8 34! sEdlﬁQlcE’ rtbﬂﬁhhﬁc\(n codons,

rom an abnhor na i bri |1 ogenesi s( Ane %ﬁ
polyedmglatinn pighalepyd 6%7 @ﬂ)@@ﬁﬁ%@ﬁ ee%ysaﬂ}oqwrf&fmji f01§ @gpropriate

traeRki ﬁgﬁ Qn(? 1R tﬁ?ﬂa%ﬂéﬁﬁ@hﬁﬂ@m{a&d@e@ﬁérﬁée anhRnestsystem. It
In ne S. O l.ents
wil] B apdgpiopg oSN Batie Greah s iRst CPHOGEEBR ! required or

re\féridal Fe851610 B tels] lebiin eDifs Wﬂ debalcf am:thetlhﬂt syktleﬁl chosen It will further

be g ﬁﬁpt@gd glf t Egl%g&rgﬁsg)g OF] rcgl u?n %PCP tl(Hng Rhents necessary for
thestfmjsfee and sublvkqIBEL i‘dplletldn- & the@emessronlmcﬂér o@mtamﬁngthe nucleic acid
seq%@ﬂ% gsthg Th%gﬂjsg/rsi%ﬁ‘{ ﬁaﬁ@le@ %tfloE{Hn glei?lgfgfeg' 1B8H8%fﬁlﬁrgré B%t limited to,
origips pﬁ@phcﬁloedmdtswécti meat ey RBW| @@ﬂ@be us@mpé)bbq@ne skilled in

the/ 29t ma% Rudth&e@BlshQreatdstly Sc%ﬁkti%ﬁ&@d REMEVRYREh 5 Enathdds (“DNA

its length varia YRB
Isolgtion 2pgl eq%%gzﬁru%k i%? oy, FEe amiéi s%ﬁ@ﬂeﬂu%hshed by
Io}§JyW1il &iSon§; MBS 329 Sothmepefllyiadslabis shown to bind to

4 nol ecules with noderate affinity (Fig. 3).

IQ%B?%I?@S%&%%?@S Bt PR b neh OreSBaEE{ hSuE hto which.a
rectfbiianb inndieitga i d EPHSHORE chinpdising the orueleic38¢id riblecules as described . .
abo%@' L %Qﬁ?%ﬁnﬁéf 35! Xr]; O\ﬁgfcrsﬁ&{i ﬁ@e%ﬂ)tre%ak éeﬁellﬁé't&?r@h@shost cells

e serum one
trahﬁé@ﬂnuddy Withs theperld@ﬁ acith so@iFuctFFR¢angpasseds by etbépm?nﬁl@ include
euléﬁ};df&e sx!tchn?srq}ﬁﬁlﬁﬁ %&ﬁﬁt Ris&t ahd ydask fc@l[seaﬁ{d éﬁdk}{g@&@r a&hef E. coli.

roughout .t he topoj etic syste evli
Theaiepnehy wRichdpe alpc elc@f‘;{do?@lnﬁ u@ycawgg g fyflereag! 1sgquence may be

1nt1(o%l@1@é& nﬁ@'tﬂé:’}:ell {dcfude] Banghe, ndt'—lnﬁlt@ﬂ% @ﬂt@ﬁect%rﬁ electropora’aon,

e o v D BB bR e Ao ot

prd@édhges’lkﬁdiﬁn fedhasskilledtih ehdan éSanmbrookvet 5]Ih€989) ini "dédlequddreCloning.
1 CuC N ! pment
ATgbo Y ! T Sy SreDe i LB R Iy
role in the deve[opnent of autoi nmune infl ammatory )
di boz peefesredsudipdimemtaculisyyaticenpysetion Fiester thad fengion ingukaryotic
cellts e QLA Ek%?}lg%llesy %Cﬁ %&of’éﬁﬁﬂﬁd@%t %fkcﬂéﬂirﬁfte@&g rE’cH)\HFaI vectors,
na ve e activity of GVCSF ha een i nked
vacgigis WHPﬁfVP%iﬁﬁataé?%pW SREESTS rhemﬂSsﬂﬁbSoV%thfg PYe pox virus vector,

plabEHRRY brf th@gadflﬂ&ﬁﬁis @Fan€fel {fééﬂﬁs @YB@H@@@@I{ otic c%ff-@ned iBch@e, but are

gl oSS R 0 SyRSPAABEATRRIFL L 0o cavccs

CRapPEAN,ST eelbedemttitizadelly, anf)nxlicy&rs agi BsteRi 16 Bade Virwe dransformed B
froma protein termed sorting nexin 3 (SNX3): the

cell}g mer SNX3 (142-157: SEQ ID NO. 73) having the anino
acid sequence HVFLQDEI | DKSYTPS (Table 2). In this
epAnopéigdrd peptiderof thedinyargipnceml e btpinsdafporprample, Ri¢xtraction

frofe® 22AEHRO Ssourr@eSRxggt | y&ioh fidh tlﬁ?{(pe[@tﬂn@l%c@eﬂd'lﬂ}gexpressmn of a

groove o usceptlblllty e .DRBI
recopbpanopeclpic gaidrgcedias dhe W Scﬁr?l?Yn%’eﬁé%l ﬁg’ltg?SéS A peptide that is
rdi‘l'u%&f % QIEMP sy'%fenif' Qiffe%n@ Frobd BefsbGick AnPHvBIAI 1f1ﬁatt1f3ﬁ§r orlglnates is

b bSO LGSR BLEBLE I MBS By 1
rec()&lfbﬂiéht ﬁé}&td%:ﬁle)cpreﬁaad blai Haist yrgafisinhaadepbotiséds d @uié lyshte or can
speci fic phospholipids, as well as their propensity to
form protein-protein conpl exes, points to the

i nvol venent of these proteins in nenbrane trafficking
and proteln sortlng Sortlng neX|n 3 |n partlcular 'S

oy . o o o s a
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al., Scand J din Lab Invest 45 (1985) 497-504).

Conpl exes of HA and sone lal famly nenbers were
wob®sowse2 i n | arge amounts in the synovial fl updr/BP20R%008609

patients (Jessen, T.E. et al Bi ol ogi cal Chemi stry

Hoppe- Seyl er 375 (1994) 521- %?26 The role of the

I |
o 0 7R ST AP vy o
inchedd vétffemtlahdprqm@n@m (fizacreclusom  Seromategsaphy, H ion-exchange
chﬂd?ﬁatx%%l%hﬁ)f hi)@/(%l&@lllé & 1ge’éel( a@&?alg&%iléiﬂ%gﬁmty, and immunoaffinity

Addi t ati ents ‘cant ai ns

chyomaatggraghy é@% |t]§eyg1?w-ﬂ%@e§ten§,9f é@ﬂlartloinrﬁq BRIt @R pe measured by any
%lA bfa&r SHeeidd, a:rg:l Badyesperobtry e Hvad:aa{wsisn Tfk@npépmd@i may be

e PR R0 cesat Bt ih BB dRBeh Sipperap: 341307

ané B}@df[’gi exdMérriisld; & hai Péptllda:i Gags bhiyd Mdeibiafer, reds kQNt &., Academic
Presrsg)[. Ip?Ci Z\éllt(i/%ﬁﬁ ﬂ %h?:ms %ar‘f ntcgr?ied %Pllt ?ﬁ: ycllﬁ‘tlé)rp ot 8 solid phase or

1 on
withviirs mirtemsskized sinchesiger Eitewary alldni‘@nog, Sm@d le9® B)ﬂptlmmtheas, 2nd

dlﬁE!)@forcﬁﬂlr %&%@@h&ﬁcﬁ’l@&"@%@)ﬂ activity by several

acut e- phase plasma proteins namaly TSG 6 and | al

famly menbers, may prove to be i ortant [ ive
t hd hpiefprechstrapieat grvepion fusthes piay ¢Sa4 meéb# rn%rﬁaé?lgg a MHC

clab@IISa\fl@l@é!m@'pe%ﬂl&)é EbrRpridind (Drededsottt fminbhcsd 91 ﬁ&C@ﬁ the peptide

A S e S o o0t S LRbe e seo o

N, 105 ng 1rm,t of (b)canisdsticthagimins lﬁp}dm‘etluérhae ofahé qbleptydd)bmdmg motif

selet:cgﬁdl ROSSH nt ed l Tln’_@rﬁ%{)fﬁﬁﬁtlﬁaé? K e| qga‘s;@@ﬁﬁOs 103 to 122,

mthmdsimcala( Nrsasi Géerarndalrfbnkmgasquﬁa)ceﬂcégtcectesmmdumequence selected . ..

1697-17

t eaffﬁﬁpfooﬁéiﬂ@lr@‘egqﬂ@nh@t G?ﬂ seu}aumg\l@ reqagnpingpy éué)elc gridy gonstruct as
deREBEd LBRR! ul P %ﬁﬁlﬁéﬁd ﬁmngl‘exﬂr@@o&a@ﬁsaﬁp%ﬂﬁﬁ aﬁfauﬂeeovenng the

be f und (Tﬁble the 12-mer C4 (1697-1
Pepgge figm isf%ﬁu@fe(ni ¥I4710: SEQ I D NO 17) the

14- mer 04 (1697 1710; SEQ ID NO 15), the 16-mer 4

(1697-1712; SEQ ID NO 14) and the 18-mer C4

(1697-1714; SEQ ID NO 16). Moreover, the presented

L
anchsdegifying ABHC( Bissd] mggosiatsrleRA pogigenic peptides dofemtamelas amounts,
whitBP 8o ﬁ%ﬁﬁﬁsgs é?‘;?%w@ﬁlaﬁﬂﬁnﬂﬁﬁt (fe‘na E@%@ﬂs%aa?/ ﬁuﬁber comprlsmg

ﬁoﬁp{ﬂe%ﬁﬁe%gﬁl&ﬂﬁg HY\@%% 'I]g%tt)é i t?@9%ﬂ @E%I)?D ﬁ@fs' y@ﬁ) 10298 mprising

critica eln e trirggerin centra

e
0.1gp 1 e MBdaplesnEnmolsgdes (h) qomda étﬂé‘? ¢ells of éa;)nWﬁlwrﬂeruor synovial
flufdSarfl i%'dﬁath hﬁ%{il@faﬁoxﬁ? ro@@@%&ﬂtiﬁc %ﬂl@l by raaalag Tl}@a%f ed)iifdlating class II
en I ca C e ve orm a r
M}Eénrqogeéﬁﬁ a@&gemg p§pt1 & (fQ™MPLg¥ss Iﬁgom -FE n]gse Frg:gpods comprising
solepilitafre 4f t(hlﬁ:QH’sr ﬂﬂcﬂée)qubﬁralh@ﬁ&tf&ﬂe abmphaﬁes\/@ﬁ MHC class II molecules
C al.n..

Witg_t%rm'gue g{i S ecipit DaLs nl%f hy; (d)
rOTESTY t°BATS )})YolgﬁP FACHY aabotnl ?/ra’t‘%‘% ’Eﬁ’ 0 Iin“%*’h%gmp ¥
wasMag threapiydsttakiompleses ohMEC alaseld inatl amlas fwithoardigenic peptides with

Wagzggrh ?1& f%ﬁﬁt\éaé élocﬁg%g%selﬁt:}@rgoﬂle a@oa a”ceat ﬁ%emgﬁé@c@s ﬁgﬁ? fle MHC

clagsald saelecules atrd78F veth diuted driflmerocacednadfdanst oy serastang, detecting
an&ﬁdén@lff;lﬁgm@é %Létérdeﬁéiﬂd@m émlqld Sh3nf B RhipHeifN $fiss spectrometry.

st em agai nst_ vari ous eni,c, agen i ncludi,n
Fupigrarran SﬁPr(@s%étL%ﬁEFﬂchﬁ e g Ghinqi R EIaR CorBPHise a first linear
elulvbh beg$rdvb mﬁie@érseﬂ%dsaﬁﬂ@énalwitﬁ)a Voluiﬁ@ﬁffﬁﬁémt&bezlute the majorlty

activati dto issue ma
of P depBiirish W oS, Shfreher I B ORIATHARE, coerise (&
Wochenschr 111 (1999) 378-391). Actlvatlon of the
conpl enent system has been repeatedly inplicated in
t he pat hogenesis of RA, based on studies show ng
i ncreased | evel s of conplenment netabolites, including
C4 and C4a, in plasm, synovial f|UId and synOV|a

o Y ~A_a~a VA o, s
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pat hophysi ol ogy of RA. The result of this study, in

whi ch two maj or epitopes derived from conpl enent C3
w@easeeaere i dentified in serum of RA pati ent BCT/EP2004/008609

underlines the close [ink bebyeen the activated

conpl ement system and pat hogenesis of RA. This

anﬂ?&iﬁ% I gle ni@i@nt‘i‘f?éﬁeﬁ gﬂcﬁg ﬂ%e@ﬁ&ﬂ”&ﬁhgﬁﬁﬁ th ﬁaﬁé%s'e déﬁcV a software

e presente epi.t opes as serumderi ved
develonsdda perirmm samparaive dyia apalpas #rress mavlHpleglataseifi ¢
acid-rich-like protein 3 Another epitope which was

el TGk di@icﬁﬂlt Qfitisguef (Blelﬁbtﬁll?tﬂlﬁd inRc&&HY D @bt eRAUO®AE MHC class 1T

el eyen erosivy, er osi v
S oipeSts Cpat VuhR o e teRo AR GRS Rnglss 11 and on the
expylessianiate af MHCiobdss I ﬂnelepullei eign 160 @ghﬁﬁm&hssfﬂ-@ﬁ@h&dem to

abél%js%%q}) }%a vl.il_rhtlﬁés ﬁa\%&afr:bs}%?xgﬁgrfaf P ood m Acgtecho)r agout 5 x 10’
pevipheralibdeod mbnenluc(la?a btlb véhich ¢amebetobtaiped SHBBIBEMB SQ t_‘:ﬂ;OQBbod
SEQ ID NO. 26), the 14-mer SH3BGRL3 (15-28; SEQ D NO

27
)Eo%gfél 1%}18%6%@%% ﬁlaég%;@@nﬁgegu@%nugggc bp%tﬂg coﬁﬂ?lze%césa from cells

or MSU&n thtomembaans of15¢ pelsorcHgske tBrs & by selublizedofell Iysis may be
carpldd Qﬁ?'—ﬁlth Snéth@&@ihllova@ ity eftek B, frodde- aﬁ)ﬂl-t%ﬁﬁscyt:l@s the the use of

The preci nction of pro
deiBHER B o P s N Scp o, Rt el s Hirthods Bhrosalblization using
detetgehtg poddrallg (N1 00 NIBLOposictildtadideMawitoee gant Mubedl, &IHAPS, most

p 50, B R FR P RaR AR BBi Y Bh g rom o

1Y8ﬂ66 canmtipimgsthi sglubilizedheecepiat-peptideaionyil eies byl centsibgatian. Therefore,

éﬁ?&ﬁ&% b QE:JS/%?? 6{?&1%1%8 Pvg%h%ﬁt%@m?%?ﬁ@é}& %k%}é%gﬁgm the ceHs

mtélzgethﬂés wmpmlm&soaih%tla@ mdtheediergert. DOKRI
QYQLVDI SQDN. I n addition multiple I ength variants of

t h?uﬁﬁé’lﬁuﬁ*@' P Elass’ R uR6leddle deSadthpleResaire ‘gﬁhﬁed from cell
I i) (teh L{ﬁromthe shortest | enq var i ant%ﬂfé b
Ysitésl E% q éog}ﬂr{s{i‘&e‘%‘i‘ﬂ%r?@?l&’r O 15T IBF?B? e@gHography.
Poﬁﬂ&hﬁ{mﬁﬁ@prddpﬁatﬁmmlarrmﬁumifﬁnﬁ}’-ﬁm&ogﬂﬁh}z @Ghtib3dés specific for

M}égrc}éﬁsiﬁ g?cﬁfcbuleﬁ ol g;gfot%bée g)gt@e)se mFEhoda gllgg]nli?{eg?ﬂ%/ s%?%{ﬁg antibodies are
praf@hblg co@tbcpnat emadids) &ndoim dbvigerslyorreson-Iraleptip sgneie Protein A,
co%lec% weﬁﬁaggﬁ%giﬁg@g%ﬁ%s gg%isgggsg%gﬁérbgfﬁlevlﬂké&l Bgﬂel of anti- |
HIdy entihadisseuped rip rthe paios arfecqmprissh:ranthblkévER, armhoyhe@nTeM?S TU36,

DA‘Efléth%%fer%Bl‘yt P8; SRABEA-DE lanBblies2PPRE, STUR,DBU169, preferably

uBaatvhe th aﬁ&ﬁﬁé@%" a%@‘eqm%(zé@éaw%#\ ~&Py§ appibodies W6/32

anda}sampl e 1. Anmong the four SH3BGRL3 |l ength variants the
Iongest varl ant, SI—BBGRLS (13-28), was also identified

DB KRR p I SRR Het R sy be
coMendnaHyrtﬂJtnatCEée @ Phagningérg dhidnen) bcpmefied mémtthesupernatant of the
res%ﬂ%@ Bfntaogeeflso it é;%i&{éﬂlt ?{“ ffPrgﬁn It Sfﬁ!nfcg déﬂ?oélatography

4) i uced r he 1 nvest |tg
Pu@ﬁﬁbmcmwlfopgll @Itstlb(@msgn%b& cauple hysvaypurmethpds kppwn in the art,

prefir tb? %va@é‘ntl%lcgﬂﬁﬁg%ﬁﬁoﬁféﬁﬁov$8§%t | f IIQBQ%tKﬁteB;%}pharose

one i ghly dofm nant "epitope was ed which

ived fr ho of t
lauﬁ%oférip@ |Of MHER lffég% e DIy AR SR o amtibody-
beaﬁlecwidﬂ ¢ke oéll SEQeI 1E21<N@ ro2dlion Thb| evédhl hdhs Mal:hﬂdhia}iog@iphlcaﬂy by

e o oF St e o PP PRt 5 e SRS Bl may e

per®rmetlhenl eppenddEf gtub@QQGr 308; ﬁlSE(@lic@)dtiﬁmﬁO) Tlendeffitwey of the
19-mer Figl (293-311; SEQ ID NGO 29). Moreover, the
am no acid sequence displays a typical DRBI*0401
bi nding notif: 299V serves as Pl anchor, 302Eas P4
anchor and 304S as P6 anchor (binding score 1% .Two
Iength var| ants of the sane ep| tope Fi gl (293-308)

VA Y. Y .Y Y. 5" s
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(Fel dmann, M & Maini, R N, Rheumatol ogy 38, Suppl 2
(1999) 3-7). HPX is the major vehicle for the

W e@sspoez ati on of henme in the plasma and its PCI/RRI0pH008609
role is to prevent hene-nedi &ed oxi dati ve stress and
| oss of heme-bound iron (Tol osano E. & Altruda, F.,

1m%o$%é1%%tl %}aé/( ﬁg?e%asl%gg l?}g ?DS H%C{iiﬁ TR’ le§iEin Gbﬁo%]fng using

at Y € expressi o

anfipediat e¢doghizingadnabxied MHE mad¢rules hehﬁb&wm 1B5; anti-HLA

dRELald i figngse and ferritin. Metallothioneins are
cytosolic proteins that are expressed partl cularly in

sy vial fibroblasts (Bac , Virchows
e gaguesterrsg)H(5 dassdhmo lfeﬁﬁﬁer%emﬂée §?l@ﬁfepcﬁwﬁwashed with water or

101&99@1@ buffer B efbre@UitdANE Ord@'to tBow RS 6h4l QleRirgdd cedthini®ants. The low

salf hifi&may be & ey BhopBeta o gie Sudet 1bs i o SEG05808 B of 05 - 10
mHL ptdﬁﬁ&hﬁpnﬁ aldE%ewaatm:e pH0.6 enivit n pnmmpﬁefm@i ¢rthiedditnieat) the MHC

N T s T

conﬁamtloaﬁly mﬂ@ﬂ dorgdPLG andlpsis prefengblyariduulprapties (msquencmg grade) water

frof ‘Mﬁ V'T? szaslﬁég n%i;t@e ca{r%\igc{ %QV ghﬁi’a{ité\%lﬁ The ultrafiltration
rationa ar evance of HPX as a
Mescgéré@dr P laaﬁdﬁltaﬁ watign Woe Withee ar=qfhok? kD, 10 KD or 5 kD,

pré®RbBi Jf IK®RhY AREDAVIGHeWED. TDOIL] W] (CaRbirbéetibed Millipore). The
serun1s Ven er,osive an non-e

4 out .of el
waping dhrihe é‘ﬁ“a&‘ﬂ ) Lo BSR e GoTBHR e £ 12 (ags prefrably 6 to 10
t1M£$WﬁhS£$olM&1ed@ﬁ 10/ € 20 rtiznest the VoGO of Mlieebeuls lcag:ymg the receptor-

peBF O ol RopreiBab it aited s of T R W8 Pedts; TG ENSE peprides

metyt’nesemated e mveregreind g g M clossdb hmlé&)ﬂes ukieg 18> sagre hirghltration .

tu %%&%Qﬂgeélﬁﬁ:?gp]&g%th%ﬁ)oe ghhﬁ@ 15-mer Hp (84-98, SEQ

tiona engt vari ant was
di scovered i n one erosive &}/now a sanpl e (Table 3)

t h8y18uting thy peptilss fpm tUseMHD ois [B7yoleqdes; goepaeplex srixture of

naﬁﬂﬁ JS B%&e@?&fﬁe%?tg.&h dgﬁ‘fédaﬁ{)ni'"tl?e (sgfﬁ'cg B ﬁot?ﬁg%} Sdkbn band from
| a alnln a nopder ore. o can pe
RieR b iRty exbraptliutys Qi 8 sined iy afs elutmppgtides can

be Bépagdtedxid sdbjectddeoGydueacd arQIysﬁUkaf yotic cells, Hp and
Hop protel ns associate with Hsc70 in order to

S8 RS 4 SR P B SRR vy
vaﬁ@y (dfgﬂl‘né)h(ﬁl‘&’ lgw)wn {ingha 2rk [prefepably dyensingidilssed: acitthe.g., diluted
acé%}—lll:J ﬁ‘ﬁ@ ﬁ?&@k@e ! ﬁchﬁ ﬁ%ur% &?9’%??9%6 Bli%t gtk aletddaRid and heating

I'ncr ea

(R’éqlﬁlé]é)f S¥ect shipNetuae 690 Aphe3R 20126y Chich KM e alwoNeteitg 3992, 358, 764-
76 &ildted tﬁﬂu&fof a{cﬁh@ Rdid %@@PQE aicpehster HEEA, E}Jib Med 1992, 175,

ovvnsér eam ch sys ne. c70 and lghé a
179560 AR P LEaip e peD Ak clpicdh ot @Ot Aduiey rifuoro acetic
acivi tro (Jakob, U. & Buchner, J., Trends Bi ochem Sci 19

(1994) 205-21 ; Freeman, B. C & Mor i not o, ., EMBO J 15

1996). 2969- 2979). and. 1,0 a role.i er
ge%ﬁf Z}Féi"i‘e% na?%@éﬁlﬁe‘?eé’&dfs o é]i‘enalsepaﬁ\tﬁ@ 6‘% t%%sfé‘fl identified. By
detedtigpit 1s154d9rstodth ¢hatdba @rmmi atid poQueass of ilet individual peptides in the
tr
mn?ttélgeggﬁ é%gaq@clt %12 %gléjgéﬂtﬁg A H%%IIQ%(E H(?lf&h%& aﬁlgtilﬁate to detect and
sequentee favetomalart pEOuYH ovfi BePtides sBie identikring it jiemneerstood that it is
estﬁlﬂﬁ}iéc?‘ﬁ%% ‘V\fhlc ARbihs ofSpoBipeftides thE tahﬁg_&hé p%ideg are derived and

] ndi n ro perti es of

B@:@ge twgpnstm#xvg rlne,ée PIOIERYTPQ YSPGPHFI% er
|nvest|gate t he bi nding properties of the above
descri bed antigenic peptides of ITIH4, 4, C3,
SH3BGRL3, Figl, HPX and H p to HLA-DR4 nol ecules, in
vitro binding assays were perforned (Fig. 3):
According to their I O val ues against the reporter
pepti de HA (309-317), the synthetic peptides ITIH4
(274 287), SHGBGRLS (13 26) and Figl (293-309) bind

nm A ~s A Y Y p— ~\ aa 1 .
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t he context of DRBlI *0401 (TEPI TOPE bi ndi ng score: 3%.
RARRES2 is a snmall 18.6 D protein and nostly expressed
w0 pooshetsendot hel i um and epi derm s. The expr esSPONEP2004/008609

appears to be hornone dependggt and a response to
retinoic acid in skin and so ost eot rophi ¢ hor nones

(B e e KRy iR B e#@fﬂ%o%%ﬁ b §hpraged g one of
vasigig Mpmsxble%lﬁonettoghphlc Jn@bbds, Bigdfyeravezed pdos) anion exchange,

caéglz e2dB3hee Iﬂ%g{a‘ﬂ%g%}gpﬂpé?&géﬁﬁﬁﬁgn'tﬁefeéf Q’?h ra%gk MEMparation is

an assocl or_instanceé throu
perfn'gaﬁci byl (@8trevrsiephasg sheosnatograrhy waby Feysrsed-phase / cation exchange
twbl &ﬁféﬁﬁ?ﬁ;ﬂ @{P@@H@ﬁém&%%ﬂ&%ﬁb@h@@%ﬂ e Bmleél’hlol (2001),
was exclusively found in 3 out of 4 synovia sanples
19(20%Ne & non-erosive RA) is derived fromfibronectin
(Fn), a major glycoprotein in blood plasna and in the
eXt’ITh%nghﬂﬂuaﬁ watdone in t hEIHR: meodd-mtili2ing 1fuk8BSilicSEicro-capillary

wth the am Cld se
coloppyritaadsioTEsRca. Ernen RS0 ari sy poprp of & mas
spsatromaenet ORBit@ddiackibnatem ddvide MIB%Spoetethq fnartimgs anto a plate for
MMBT g%g.)p j ¢ Pl anchor, 1888N as a P4 anchor and 1890N
“anchor (TEPI T(PE bi ndi ng score: 1% . Four
I ength variants were additionally identified: the )
16-1laquid chrqma@egraphp comgHeys Renatlli&ragﬂﬂnaﬂpﬁé)n@frw of g strong ion

ex&lﬂa%@@ &Rl a$5Qa i\ rBﬁob@cs}eveis@&- h%s’seg%fatéfﬁl (13&8ﬁre1§9t10n of the
ne
PeRI‘G%SSCV)E‘)nl\%‘? iPg ﬁgﬁsﬁnga @%Wﬁﬁé Pﬁ@se\%ﬁtmﬁﬂg&%@& figion programs are

ruh 0@ bftéredndthere l@bl&l@ﬁemg'rélbﬂu&ls%wth Raltr end otitln q@gzﬁus salvents, e.g.,
not |

scesFRee e B0 £ Frer BEPTELER afdferatay Forcitpe TR Setela seps of
linmed gatieatsadh diffeomt déndthbrob| siopes A ccoatdrhiagéon finthe Issmple to be

ﬁgﬁaqgf ﬁ-f y%e a%y %ﬁ?lﬁrgh%uoqf( 5%562‘%53’% %&H]Fetg‘sym 'tﬁ‘é detectlon of the
pepmdie cpezrksellnath@srrwq spaatrpmearadherefsire, dins ggkagdoj ptiemrg 31multaneous
elu-m)% 'tlgae Jrhﬁ@ﬁfs%v@fto eRIchRREwEA a( M&erﬁ&%ﬁkn‘c Qol@MeYprior to the

novial origin_is in

PeP‘ilﬁiRjﬂH@%n %{ﬁw eRdieg g gq}tllalﬁ qﬁgd fq§ 5‘; q‘ﬁp%pcigraphy the solvent

voRRMNEFR erftith %Rﬂ!@ﬂfe' ddntamiabhiteipABR thy pefladd1€Rtom st8p may be 100 to
é&ree out .of fifteen RA sanples (eroswe & non-erosive

ey Heecoliep vOlme, eni t ope whi ch origi nates from
Cathepsin B (CatB): the 15-ner CatB (227-241; SEQ 1D
NOA 9Zietyd dfhmbdsespenirometri tkchmquana:xe sﬂiﬁb’lﬁvwmyWALDI post

soé)rce g]!ecag %gpmﬁs R etlelfgrg)ﬁﬂj Z%Iﬁ%ﬁl&r otgﬁ fs @ﬁ&lﬁrogn QL# d(ESI -MS),

mash prefeeblpeon-tsp ESEdMSAt positions 233 and 235 as
putative 4 and P6 anchors (TEPI TOPE bi ndi ng score:
CatriieRsduinkes! of tRe Hﬁ'lxghuzﬁ gﬁf)h&jé%ﬁn BB RN RMEH, fBans known in the

partICI ate in lntrg tr (? tion and 't tgé)ver
arto tPrgfieesblyp, iequeacy anglypis d@ ertopned &) Gesmauaien | gides and
coﬁlfpuﬁﬂrfafsﬁft@cmnté@h‘étaﬂié’lpQﬁthen@iglﬂﬁ’dnlﬂ @péc@{!dhﬁ@r}g ﬂgonﬂhfhst hg MASCOT

f fl
or SHRREST: Fots ReMPOUR SEEED 156P TP GRIaBEEPURY FOHeqot databases o
peffoira 0abishior telasioanshapatd of egparmhenpal cdrebihyediatically Béneamed tandem

cancer h 2001)
mafﬂpf-cﬁaf Q%ﬁgf%or% c?\i/l} tﬁ\rotu jfapé'}a?eﬁ?%& n néfyal(ﬁd ot her
| ysosomal peptidases cor reI at e wth RA progression

whi ch supports the validity of epitope CatB (227-241)
as a putative RA marker peptide (Sohar, N et al.

Bi qihe GhemBERI 1NH Bzl Piptides bPERtIAFDARRA belagRlated by the

Anot her e rived e was .f.ound
M a8 T, B Wﬁﬁ%%%nma@a%@rgﬁ&?@f“ﬁg%@snmon
non-erosive RA) is derived fromtripeptidyl-peptidase
Il (TPP2): the 15-mer TPP2 (970-984; SEQ I|ID NO 93)
having the ami no acid sequence AGSLTLSKTELGKKA(Tabl e
3). Additionally, the length variant TPP2 (970-985;
SEQ 1D NG 94) was identifi ed The pept| dase ep| t ope

L . ~rEsrsl Lo AN A L - ' NN
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shown to i nduce neoangi ogenesis, which is frequently
observed in rheumatoid synovitis (Lupia, E. et al.
waeenosomsenol 26 (1996) 1690-1694). This type OPCT/EP2004/008609

evi dence gives further confi? nce in epitope PAFR

(264-276) being a RA-associ ated marker peptide.

Pol ha- 2. 8~ |aIyItransferase Anot her epi tope which
AX@@&P |%ﬁ? ree out of eleven serum sanpl es

(erosive & non-erosive RA) orlglnates from

PolPgpiiddsydssaciaied &9 aslear’(lpgal) MHG@enokoge (=gt X(ag@gt) Sapre common
strggtgrallégaﬁgeng@s, dé\ﬂgdfgf &Tbmh@%fs-r%@&e@sa to %r%P k@¥R @mplexes

erate bindin ct tq
with NediGgnet ’FEﬂ’?ST@O@%f‘cESﬁDg@ e véox}e HognypIe a é@?lei@ﬂ%t%afé relatively
shétt, ARSHRT frodd8l1 1 agnifo %1d@anQéOV%ﬂdZ 3A3\kid$ clgailfbof the peptide are

anch Pq) lic.acid.i.s a carbohydrat osed o
e GT S in o BT PRRFOTLPE L2 e VA0 s G varies wih the
HI[I’BS]IGI&J afiost Dfengivpadthess sorialiddy"aatch@d residdes atdhcmedraalpositions 2

dhesi on mol | 1§ d.in
anﬁ%r B\ﬁ ]éq,ﬂ)%c 8 é)gg%cgiar &glwyoﬁgﬁ)lna? ni%el Cl)l‘ai %mlno aclas 1¥orma11y can
flmnlmbulaahndg)rtahﬂntaaihésct g.deymirepervilinoy aNp@Gition Z’ frethe case of HLA-A2.
menbrane protein polysialyltransferase catal yzes the

polry @M@@éﬁ%@a% 53 hﬁJléc%le@CthQ gelﬁﬁeq&?g%h RGeS0 19”b Y5 amino

expressed In brain, .l ung I.n_adult

acipais fongsp Peitifles sen Prince batfyends of h‘“eB%lél‘Ieé)&l@ﬁS grepve are open.
M&e HLW&&@'II f?ﬂoﬂ:@ﬁle& LRy Rite YiadWor rebidué a@elahv@fp@ﬁhons P1,

1995) 7031- | evat ed, PST
py; Board Bap ap RS T lefsl%aF BFOL (BioRs however, can have

vaﬁﬁil@slisaetnce ﬂdifm:hs Nvaghntiug af:t}eapqﬁdennyﬂ& ﬁmjdritytoy oags, 2-4 N-

terg‘{ln%l res %::sl ﬁrte%\%dg t 2%)%? ?%ggrtt g%ae,r EEFSP; re%l%hespiselocated at
positient 3 4 ored inomogifHlep iclaeplé aRETiafcd 38pBd) Pq:ptl@evlat@ﬂ freva HLA-DR
I n Y
c1a§sarﬁ) ﬁ%lécﬁ]ﬁé SH&%J]atedl V\Méé ; jd?&%’l?)bgpfl %ElA&n te%l e]ay tyrosine,
m}d@ @mnemmmgnweedlmne@ p@sew@ﬂecswré@hnﬁ th| s
anal ysis of RA sanples is derived fromthe Rasrel ated

Prahe i&srﬂ%‘ﬁ dﬂdBtheteﬁﬁct]@pérBf aﬁ@fbr e lofituERe Zg?% tide binding

with the am uence

mcr'\t%ﬁ}l éﬁi"ﬁﬁ%p @e%&aﬁ E g L Bge N
compgeek digbeittrh adbwihgtrotiheliRfiglingeptidbbdqutycealid Hlepitope”, available
b Bl *030l by using the TEPI TOPE software (Hamrer, J.
VECHC™E Adv™ | munol 66 (1997) 67-100)). This epitope

and four additional |enght variants, the 14-nmer Rab-1

B MECEHdiBEQ@padi® NO 100), the 15-ner Rabl | B (49-63;

SEQ IDNO 98) the 17-mer Rab-11B (49-65; SEQ 1D

NOE; gh %thﬁe o d50mhE |n§fe(1ﬁ8n Q‘I@a b estedl BNGeir ablhty to

products. A

t RA
IRV R R RN i TN
exdrﬁ‘lﬁ@t idol#e€l IMHE Qk‘x%s Qf nlé’leéiﬂékt hRd @ﬁfmhespeptﬁéb with ammo acid

roteins are s that pl.ay .an inpor
MW R I T IR A AN
J. Bxpt Mady199Rabrd, 1 BI- SS(BSVU@[B@B te@alb;a Iﬁﬁmﬁnﬂj 045 133, 1665-1673; Sloan

VSt e&f%@iﬁohﬁe g%%%r%]shgﬁ}[ b%@d&rgran% }r{hraal o r ?ﬁréglmg assay using MHC
clanuH telipresong célalinds|aBdvtrstinydead pf:ptaﬁ:s ican Foatuscds tevaifishs identified
I 3dp@Nn |_e,4¢n bone resorption.

e %?%Sgk%bm}%ﬁg%dp&?’ é‘?%v?zel the first
|nd|cat|onofarol_le_Rab-II.BinRA. ) .
delmbethrassays the rdative bipdingrapssip ef aperiidsdpmegaired by determining

th@JUdc&ﬁFﬁlJnrl%&s% utmr@d&es)yﬂtﬁﬂ af a fidbelel &fpoﬁéi paﬂid% by 50%. This

LS e N

type (1Um) bi nd| ng score 1 N-S114 1%

I nterferon-gamma-inducible 2 N6.8 S 3 17 | ysosonal
thiol reductase 3 N6.8 S 3 16 (192-205) 2 N9.1 Syn 4
17 3 N9.1 Syn 4 16 CDRG3"Q VH | I 5QURTD 3 E 20.7 S 3
16 58 N 9. 1 Syn 4 17 2%Integr|n beta 2 58 N9.1 S4

— PNA ™ NN A 1 ~ oA ~ A A PN ™A IR . ™ AV AMS "I ™SR A /I 71"\ " o/~ oI\ R
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(2877-2892) 4 E+ S 2 16 4 E 134 S 3 16 4 E 20.7 S 3

16 5 E20.7 S3 17 4 N- S1 16 64 E 134 S 3 15 3% 26S
w@e@seaseone non- ATPase 64 E 0 S 5 15 regul at or pCHER204/008609

8 64 E 401 S 5 15 (218-232) 6> E 134 Syn 3 16

GPNN"SEASQQQBCPE 66 E 134 Syn 3 17 66 N 6.8 Syn 3 17

oGl e Rt ARSI, st

pefides.onodul in 70 E 20.7 Syn 3 13 (178-190) 69 E 20.7
Syn 3 14 70 E 134 Syn 3 13 69 N 6.8 Syn 3 14 R 70 N

6. §ho¥im?d b:h%dﬁ% aga%nsdl% ﬁe’su&d’ foMebeShe |abﬂﬁ}9 bEp %des to bind to

receptor 71 E 20.7 S 3 71 E
altopativs dassl MHE IP@J:FC@% 1§ 1C sy iﬁ&ﬁ%cgnée issot%fr % glose from
whhthdy ¥Rrd dlutelldsinbthie Ailo DofShd fnR¥tiSH. fTheﬂ@lagtﬁ)Stlﬂ n&tl@s of the

E 401 S 16 il 15 t he,.pati ent
invigaUQRy USHE SHFH P%ngdeﬁl Flaé ﬁ@%?%ﬁuzlﬁ é?RA’P%% o t?ls ﬂ%"%‘@n’( g, pither the
pe[g:ﬁieSI @t eaptides ndeeived ifien (thpmRAaRH e applxddtd achjorts Sapyeseng such

esGr | cells pulsed with serum (S) or-
alt%ri}ﬁ% \i a?ssﬁhkﬁ%%e 1;'1 ?c—lapl ot ypg of the buffy coat( X ) (1)

HLA- DRBI *0401, *03011; (2) HLA-DRBI *0401, *0304; (3)

HL A<BiRRicoguitdy, *1301; (4) HLA- DRBl *0401, "0701; (5)

HLA- DRBI * 0401, *0407 ' Sequences of the RA-derived

pe I%k @?ﬁo vé%ﬂﬁa’du?ﬂ bRIce&2€ SnayliaQolivk fesPRBIOT PéRided hdh@lltllﬁld by the

oxed

Scor e . of
BN R i AT
amife’ |aIi@°Ee7qliiEﬁ>@l§ asihéeHadeigical tb. tidse dllentifiddvinl ﬂ‘rfuplﬁ:herﬁ Ginvention or
CEboR ok e SRS B st
prersaﬂnﬂmniontd:ﬂe s;&iﬂhﬂsized;tThee;lyfgtHetw peptates axeftheméested for their ability to

actlvatc'e{) %ﬁ‘ﬂ“Lm vvas : g [E:%H Fu%gcrt& %Ql%re%fl ﬁt ﬁﬁe f\@%ﬁtec?%s Mf molecule of
1ntslastpind Iwmgat leasti anegyimpiam oh the difeagehand @g)p*@@frpl,@bj ects expressing

theelpf}i(? Rfass M"}hGIQ §f in‘ij.@r@&'a‘}lﬂq{lvin% 02 thiRY of EHHt c!h@éase Additional

es as wel ciate pep tid
coniel sybistsioen rhestbpfi?n‘i*”é]? sgth olPaices % Pl fERresinthe MEC

clagsrp%;d{&u@er@]ﬂ@%gr osive RA. SEQ ID RA- RF Sanple
Hapl o Length Sequence DRBI *0401- Protein source No.

t (ru,m bi ndi 6 E VP .
o’ B pdreaReds (o ahS B e P QLR R R PR Br ) rEPOng dpess in the
CDu8- ﬁ@aﬂyoﬁ:ﬂem sbfecB bt hoGirBCDA-+NPEMofItD e¢rkBY S@jects described in

B

CI3. 7 cﬁls]that';';aﬁ inNtiatepronddde, PkkaeuhpLe the IK@GRK’C dispase Ig othey diseases
(e %]8 %Mg%n?%gnghﬁggégg \%H%lﬁ a% a%tgmrilrﬂui@e N)lﬁp§ne§t?’ a]stﬂgr pattern

N 153
of qe}spwpsmwess|ag|:{g|oggg@ons1ygm§ 5) tgag efgrﬂgedp_mc;hgpg:vws sentence would

indYEHNYMY M@Jrﬁ ﬁdézls Qn%Efto W%eV@Iﬁﬂ 481 FatTan mediate

17 VPK | DKS |.SG*
M;f%%?lse@m@% gt decigg i hrymesopF eFseisg s -
S 1 16 GHPQ Lt DS i WEEM(1697 1708) 15 N- S 1 14 13
N €IB8L4ST el fesidnsbé QnbeSnehsdiRd by aNaflety dBidvitrd mMi&hddsknbwn in the

55 B o Pyl RN Sy e v

ancE wigwuBaZandida sgntietc @e@@armwlrmallsraxwrgesp@ngszgeerpure by,
e.gs i ﬁc&rﬁoﬁ@mﬁ gfo[sﬁ %ﬁnﬁﬁﬁleqﬁ%g\{llrétpmy ‘BEVREE 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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13 E0 S5 15 19 N 9.1 S 4 19 GVDRYI SKf ELpKpi gRN 9%
Conpl ement C3 (a-chain) 20 N- S 1 15 RYl SKYBLSMFSR

W@ 20030146243) 21 N _ S 1 1422 NS 1 15 23 N S 1PABERDOFI08609
S 2 14 74N8517 75 E S5 3¢ 76 N 153 S 5 19 LPV GRT

Vtiil V 3% Conpl enment 3 (b-chain) 76 N88 S 5 19
pu&?iai %@?Béﬁi gﬂéééffa%z }Z_ Fg){ﬁ/&cggrt\%'ﬁgrlgsgoé%ﬁﬁo‘kﬁg ﬁ?%t@del?n the presence

0 ysPQ%ersmgnﬁxenamrﬁanﬁg G sy Homglqgpler S Ch APC can be B-

lyrﬁ‘@‘x Cllﬁ 1’1 &‘y?esznﬁcﬁ;pﬁaéesl& cDarn@h@Ltrte@s 4 Whoke PBME APC can also
5- g g % ﬁ ES1 12

be 11§1an;ctghz§§ @115111@32 eri;fe ) —Lly[ng o¢ytes, gn%no_fgteg,ﬁmécw@i}ages, or

del&iﬁtlclélsﬂg TheEARO &arﬁerﬁogé’rﬂﬁlslly_c eilﬁkes?s tBy MBCkTas&HHRMEkule of interest or

QSRR TSP LI ARG 5P AR S Hagl copesthe APC

caﬂ,9pmmvﬂie 63557 | HeSrerblkned (rmsp@h&)ram& Iy tre@ntent 7with, e.g., ionizing
Af S | RN 28 E + S 2 17 GPHDVHV: Q ETSf|i RN 28
m‘@@h%%"?& RtIDVH\/gTETSPP"RN 30 E 134 s 3 16 |30 E
20.7 S3 16 28 N6.8 S3 17 28 N 9.1 S 4
GPHBVAVAE BT p BRIVea0riNg gelipliferatipmy 8mkme$>r9d110710@lhé4[§b€ CD4+T
ce]ls V@hE]d RN 28 bg p%oéed@i’éﬁ Ihowh t%sthUsc.ﬁuﬁ aISY(L‘yﬁ)kJIYes GrdtENE, without
. ETSPI “EN 28 17. GPHDV E §1§§RN 1%
lmlmt@m RfRTIEIIID12n kDol lb‘ieff?ré’ﬂlr\gai‘lf{l W), ipterlgulin-4 (IL-4),
Dﬁv&mlﬂaxﬁ:@@ll% Herepleekinal 03ALNO0Y. ihtéBledkih?12 (IL-12) or TGE-

be 328 7Y %,gg’%y%a?n%ﬁl&lelxg%%tﬁ@%ﬁ E%&SJZ% f%?l e %SS%YS in which
celGHetiEnkiDS WD e3bleturf cBtoBind atStedad fblﬁte@@sﬁeu@s feri@roliferation) in

LDSVP4 k% + S 2 18 TPHG | LDS3 A*PI CPG 35 E 134
gt bt i a1 © 35 £ 154 S 3 17 TPHO

| DSyAAPI CP** 35 E 20.7 S 3 15 TPHGPLDSVDAI FI * 32

20 Atteghagively, Qpldae prodychaF PEED -y éymphcstxtes csn b dsctly visualized
by%@trﬁeﬁuﬂtﬁmq_ﬂﬁ'ﬁbﬂﬁ@&\éleﬁceﬁ% ing #3d fow& C&é TPHG

DSvDM** 32 N 88 S 5 17 TPHGgyIS’\Fl *x 'E0 S5 18

GTPH LDSVDSAFI CP** 35 E 0 S 5 15 TPHGTr LDSyDAAFP* 33 E

401 S 5 13 TPHG I LQenb** 35 E 401 S 5 15 32 E 401 S 5

17 36 E 134 Syn 3 18 | DKEGV! EPDTDASEMS 8%

Hs 0 Srebdretha M HiMcliss G @itigedié peptides dByite Breidnt (Bven€iBh nB be used

Sectigerrbyt i o § 1ol gy Tentapfidtsges of

anhlgennSpdptfﬂ@ abEHEDYItERE p‘nfg@ht QFeB® MG, 18agegor RA. DKEGV
BHDTDAPOE?Q E + S 2 18 MATPL| MQALPM ~LPQG 5% | nvari ant

?ﬁ{rﬁl(a%&?’_ E%&lﬁi% 31as§ I? a feglgl%ﬁlaé)cogfbrﬁﬂg (@) 3t 8st the amino acid

sequeTPg of\ibe Iglmo’gfzse}qc’@d frogn ghe groggeepsipting of SEQ ID NOs.
49 <t§~%7p (F @m Ilﬁ&@% QO§ 132,15 @T%&&@Lﬁ%ﬁo&&ld\ke@u&lce of the
pegééq g’(ﬂ%t" o&f ls@ecéﬁ{ g:pmHﬁlFe)Vg%hg QET 1st1nSgA<y%(§ Pﬁ 1%6)8 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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85 E 0 S 5 24 HPPVQMFQM S*SAVDTPFPAG r esponder

protein 2 86 E 0 S 5 22 HPPVQ*APCEf Sf BSAVDTPFP (40-61)
W@200E04822 S 5 23 HPPVQMF ETS*SAVDTPFPA 85 E 4PAT/BP2H0L2d08609

HPPVQW FQEW SAVDTPFPAG 84 N %%3 S 5 23 HPPVOQMQE

SVESAVDTPFPA 86 N 153 S 5 22 PPVQ\AFQETf\/ SAVDTPFP 85

HP@MS%@Pgﬁ%égé\‘%ﬁﬁ B Eg &Sﬁy%ﬁuﬂ\& Bfceptam %§ges or phases

of [psiveane PreikEs WPFM degytilized @s 7tag§f|s|pq3:1ﬁ_f.7markers Essentially, the

levils Yé2HHe e}v%dgé RbRRERAVeNb @8 nled. 6 SY¥RrtdinlBisease stage are
K, YLI‘ LN r?stig (1881- 1895%%89 E
5

magtoze 1eby ppavid maEOoR ?ﬁ?‘%ﬁrf%ﬂ?ﬁﬁéﬁ\ﬂﬁ%se and its

prégrésdtbnSyn 3 15 | YL| TLI NARSPVQO 6.8 Syn 15
[ YLTTLMVARSSPV 92 E 134 S 3 15 YNSySVSNSEKDI VA 6%

(e B o il Ml it ﬁ%?'sﬁﬁ o mtgeniogeptides are

ded BedAEBRCELMprkeMKiA t1B9dizgnispnidinbaitemy dbs distdsegpreferably of RA,

A 5D ek O e e o o

respectivg proteins) % thayunes megde jp mast ttissues(where 1thpy gBpiyre exogenous
an /éi‘ll':s>|4v13a4|s VeI YEc 2 Qf§119t61aEs 6 41%3&%@%8%36@1%@& (e.g.
0 atel e act or receptq
mageorrm%t@w& @Ew%% emaapegc)( Progegsedgptigens 2 Tigbides on MHC
clabPHEBKIEhMEMPr@W&Q 2%l hyveabhvar thaB1lsd aleyylidncangfepasicle epitope

fom AL S A SO e RALTRFE hs m e

otyeif nad@atmfrb& B8 aburddc? ofl theArBSird i¥DEKWhiKAGhis particular peptide .

T S8 T3 e At B ropnin

Pro¢AQs VI servieos markerg f@ BA.17 ATRSt (5gDG TpAQ W 98 N -
15 102 N _ S 1 13 RA-type of the patient based on
cl iMAkGRIre Cih %q{ﬂﬂﬁérsemlﬂﬁﬁl%bﬂc{ﬂﬁe HeQt Ufrehifdn,Qhe use of a polypeptlde

pe t ent, non- er 0si ve (N) eumatoi d f
selfed Hni e A A A s eRr SRR @%ﬁ’ﬁf{ iysoa?mal thiol
redsit ROy (EQ fbuo: {&y [ﬁte irbgth- 0t (6B€) 1H Ndwel BUf phospRattylinositol-4,5-

bls%é‘}sPE grseq 36 I %%8]12(%(112?4& Herie. 3%%%%69,%@%&%) SEQ ID
Nmm5wmﬁﬂﬁg‘ob‘flﬂﬂﬁé’a@&ﬂwmn¥eﬁl odgidrh 6Vi06) dSEQVED NO. 126), DJ-1

prcﬁﬁ%t (ngwoggo rﬁ@g glﬁiﬁ{%p cggl% B -{5](? (@q ﬂBII\Yﬁ 461)1 268 ro)t/easome non-
AT8eseriegwhtorhsunbapittSolS&Q W N@qtlé&)s nﬁerletmkel Pelm:eDRBI Badb NO: 129),
ﬁbr&ﬁ@é&hnadShE@ ﬁ) WQ@OP rGMr@SFIﬁPB/TQ%EreQ%QQF &Rd B! 131) sorting

Protein na

et 8SB NO L B el P Tt Faaiabegoid B B NO: £2),
coMpRARES G4 (SHQRIREND: B esitplemehe csh $D Neﬁgm SH3 domain-

t of t t * *
i s S TR SO e v
(SEQ ID(ND: @ﬂhérﬂ@‘pe‘xﬁﬂ(m I3 &idpl4ey, S—Iscm‘rmveﬂaktmé.ﬁfﬁaﬁh QSEQ ID NO:

s et P AL PR 780k LalieBRoR LR affeByprotein 2

(SE@ID Whold4er ﬁbmnectirnt(&E(ﬂdﬂblNO 9135 daathbpsin 1B/ {8EQnHI NO: 136),

e LAt ) A 8003l v

facrkpesntos (SEQfL 33@)7@}181@%%%1}'1&%&1‘@? A8BRABGERA- 140), ras-

lea@ﬁtﬁrMﬁIIPRab’—l@lﬁ (gE(gl IBQQ@@M')WH‘&GQ&&E&UEE M%épfﬁw‘a@&'meferably, the
r.egi of 7 rotei

pOIVPWt@QﬂW %%Wﬁ %'r BEFIo8Y ﬁybagmréfeﬁre to gy ﬁ‘le(pp?y@ende asa
mabkdP@érldch-26SvpRAL B f&ferf‘e'ﬂﬂaﬂﬁ use @firatdaikisyinnded protein

B B e B YLt SRR e ek o

marlet épt Rk ubtibiovd alkd R3@®idesdras an impestant cBndidate mBarker for RA.
060493 erosive and non-erosive Inter- -trypsin
i nhi bitor heavy chain H4 6 of 8 E/ 4 of 7N QL4624
Complement C4 5 of 8 E/ 3 of 7N P01028 Conpl enment C3
of 8 / N P01024 SH3 domai n-bi nding gl utamc
aC|d rlch I|ke proteln 3 E / N CBFQQQ

Y ~ - ] = o [——
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Frequency of the identified epitope in the RA sanples.
The RA-type of the patient was based on clinical
walc@gnoses: persistant erosive (E) or persi st ePtT/EP2004/008609
non-erosive (N) RA relates % t he Swi ss- Prot
databasClainms 1. A VHC class |1 antigenic peptide

B
polypepsidstorpgptde SECKD fNOBA, b atverisy %fr{aetge%» PrsTigis exgpme linked

imiQnd@tberf’ Qs_@ysat (Eﬁ§ﬁ§),t he/egidi0 Hshsd Seauepecditadiogs and
pepti1 de binding notif s%l ected f.ramithe

ro
immgneflearesrgnest AStesf 3N froxg ap dnajyidypl s & SF‘%%H&? Pfgggnce of an
altdride Zn ¥ E}?pr@é@ﬂint hiod)at af-adtachtiont i@ cfﬁmp(bslitidrﬁbk nglypeptide or a
sequences of a corresponding.sequence sel ected fr -
pertiih Qe eUHarERiRg. b SN S RCEPToPE 59 Bl EEay & peptide
carNBB, f03&xh@pl)2n AtefatMrCire Hzes gudrdltitativei pelppeptide pixprssion (.e., the

oSSR P by B PRI SRS, B s n
altdrigoraninn che cjudlittiye epalgpaptide hexpsessiond ée- i rfAPFR§SIADL pﬁa a mutant
po]%)eezpﬁglgog)o%‘pdiffgégen"é’isﬁl&jﬁéj@rfahgnal N-and C-term nal

I'ng seqguences a correspondi ng sequence
sel ected fromthe group, consisting..of SEQ D . 1to
3. Batha snghc aliprasigny ?(qla%ﬁt}tgfé‘fﬁ én‘é;eﬁﬂ%aih%wéo%?i @f”\%’e( Byesent.  An

"al@batlof@sh thB§oBFep@dactftesRAUENCOmPbsititie, pepdeddeerein, refers to an
bi nding noti f of SE(g NO. a

[ .. 103, or (b t | east . .
alterafion I EXPICsSIOR i FOBROF PR B etﬁitisalélpﬁ?? %Sdlcor{ap ar]fl%? M&gﬁ € exp ress.1on
or SEQPBNE) ol B puiptide ad giotypepiade N @pchtltsemplenah control sample is a

souglg s RS T ong trie Bt e R B ARE S HRIIRAR), and s from

an prefitiddd vdumpmns aﬁﬁ@te(dd;.y ]&A Ag@étpraﬁipg.i@ﬁhq\@cp%%gn or composition of

theiﬁ%al{%gcoer ;g%ly]%é?ﬁldg eR 1 @esP 'sﬁﬂhﬁg adTPbinbarRfl wABAER BAtrol sample, is
L1OZ,""or " ( east

t the amno acid Sequence of .the .
indientivis d o redli an gseentibilitgftogity Bariens FAnOf KXAEIRG GFRIFSsion or
co%l‘gaﬁgorg'&%_r bad of baRkefaleSaaUe pe&enOinvedton can be used, including

rresponding sequence  of SE NQ 60..5. A cl ass
specfroggepy g eHPEmsEpt aa%r%%lﬁﬁwss %ﬁgeftalf fgf“ﬁlfé%@%%%’aﬁ%ays (e:g
Dafd & S euuepee NY. 41376, 1pepidct es bhinAdinolarihg {seohlsSEQront Protocols

i S8 B ko b B TRy BE R bociment, o

antdlsistlyt éapable d¥-tanding:to eheripolipeptidnia grgasséyyadhrdeshovt), treferably an

r y espondi e _of - Bl
ami%?o%'n}”ﬁgean flgt%%%@? ﬁ%;&?’c%a%plr)??g ndg atlbgfljef ggg‘tb t é%?n%’oo,r more
prefeiatlysmguedosal o Antihecpryitiods diarferganithersof §e.g.ciah ¢3 Flab’)z) can
e O6ThO terh)" €A% B8ar@NMoNthedpidbe SO URAIERIyYis tilended to
beS@si‘-. drg}_lgit% |n.1gja%tﬁ%§i’$§%}fl IE%IQ DO&% Bs6 'trz.aolollily?ilsgf%a{.n.e
enceraprss direeriphahaB of K RIONg o8 SRIRAELY cRumling e Physicaly linking) a
defePlabRSRBAGH R0 SBE BesHeeorOntiBELY, Qs NIl £4ndifech lddding of the probe or

anﬁﬁ%ﬁég&%gé‘iggzgﬁtﬁ égg%tpir ??%gg 02%%% %gﬁgelcﬁg aﬁl?gfe%%t%?‘?}ﬂgw %f indirect
1abSERY Dhd¥de ddddctionr of(dpristtary eastiodyhesimgma Moosscabtlydehetadceecondary

Q he pepti . bi ndi ' 3 ) YARAYY :
anflhabt Fah e kb aind 04 B R Pl BRI DL et o bR detected with
fluossscaslydatdledgtrspguidice of SEQ D NO. 63. 8. A MHC

classll antigenic peptide conprising (a) at |east the

am i i iy 8 dBicRBLDghdTRtthd: spécifically bind
Sw%t%b%gﬁg%?ﬂ%%’ Qg?élglggwgamcn ac%(g se fjgncclzé:l IY 1;1 j
to efpepHde pepelyaertiiernfithg PrrsentringmtgEQgmBy O Us tQurepsure the level or
anffRk tof QNsptille AR Bofypeplidd 1k tést siiiplRonsleauepeiy iofwitththe level or

21y
correspondi ng ,sequence aof SEQ D . 5. 9, 1
S GRTOE TBHET 08 KOTFPLGr g T ay0e! Fimele PRETafly e peptide or
po&l\sgeﬁti@@quertm safpiehis meptitedeinbi hdinogempisi dr @he@R@eMous immuno
. 108, or (b) at least the am no acid sequence of
the peptide binding notif of SEQ D NO 108 with
addi tional N-and C-term nal flanking sequences of the
correspondi ng sequence of SEQ D NOGs. 64 to 67. 10.A
IMHC class Il antigenic peptide conprising (a) at |east

- o a1 L
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(b) at least the am no acid sequence of the peptide

binding notif of SEQ ID NO 112 wth additional N and
w@2daosordoeml fl anki ng sequences of the correspoPdi/RB2004/008609

sequence of SEQ D NO 73. 145;The MAC class ||

antigeni c peptide according to any one of clains 1 to

ass:Lg ANBKEG: ﬁrﬂﬁ@nt'\@'ﬂq’hgk?izg Sﬂdde'lﬁltﬁéjfelstesanﬁﬁe tHa i dsqmghé?‘%ﬁiﬁower than

active wt ant |gen|c pepti

theylevelr of #rgoewt efniee pobypeptidy i the cpnirel g@nplessuch theicibejdifference is

sta%ﬂldnmig%@ﬁaaﬁt g ﬁﬁﬁuaﬁg? af ReRttA8oRn @Ré M}%%%io‘i‘leof the polypeptide,
ne o l.ai ms

r di n
an ésc AS N ﬁ%orﬁgg{@f & SUSETRAE g%%‘f Béct corrprl sing the
nucl ei ¢ acid nol ecul e according to claim 16 operably
| i Mhetefore, tdre Erenessemionvadat tdatesltd. a Hagrastic Cerlnbosmon comprising

ni ng.the.nu hg.aghd constru
ngR G AR Al B et ST ek e SRR tegh
antigenic peptide according to any one of clains 1 to
13 conprising the steps of culturing the host cell of
claim 18 under conditions all ow ng expression of said

PeRh 4R BB SR RA e ahﬁgenl?@ﬁ%ﬂtféi%s Bf@lmlﬁ%usﬁl& thProteins they

the_ culture nedium for 1solating and
arq éermeﬁffwrﬁgnm@ E$e§§§ th? PERYSRfaqTH AR Rt gt |0§érﬂ1%935e> preferably of
Rapeptides in fenmtonolar anounts, which nmethod conprises

(a) providing i mmature dendritic cells in a nunber

TR 40 B BRo A LSS g mor of
1de‘rit1tfﬁledi aangenm geetidey armtagd ab ivaocindte getielits hganstdl A, gipyferably against
ero%gz%l e an{j%?&we(ﬂ hf ?ﬂééatcb&]lge ¢raRs V%Jr anation the a[l}ti§enic peptide

enic I"'exes
wqmlcl I'mdmte mod@ttgmpfrcdim”@ csld Itdbralnpm thmpatient rvéndewvbgld ultimately

1eaariﬁ eégg ﬁtdf ﬂ%é @8a or'tBGn %&%agféﬁstﬁfdw% debASSmébidt.

es wWth anti genl C pepti

|nnunopreC|p|tat|on oafflnlt chronat raphy

( d)A PROSHERE SHRESE & %Fle?&{hfdfﬂi? lgpngoHe ?‘5§§ ”P]Fal trials is
thdlclﬁie%ffblbfﬁ M&El@mat@ﬁékl DNRefil brileiss chtﬁle!i\/@ﬁ&fdlﬁ@atﬁﬂanUgens alone

ul t.rafi

el uting the ass
welf Hognfoc Bust | GEL PRI Rt U0 P erih ddipranol 62 (1999)
33348344)} Iwldiel DlNa”d tbferlﬁllng 0Va@c1ae£tcb€deh0¢rd1g antbafifiyen plus IL-4 also
1ndsucg<? i)rgotte&gf ’J;j res%talng]% r( qu‘erla ﬁf b aﬂrgultntc])?lé f’éb'o? fdl 22). Examples
of mpqunpgﬂ@de ;_speaﬂ'ch ol erustitg dhca*@p:gs dundgr dgvaid)panmtzmclude protein
an @eﬁﬂullaﬂgﬁ‘]@&ss@a ];J.’cﬁdets 'ﬁte@ }gk?ﬁd aﬂds r blomolecules, such as

onato r Ses a ar e tlon St
I‘Mao‘?ﬁ Pﬁéeme@e PERLidAs coOatARPS MOosltranp @howl\m@ figations, “thd antigens

delskkdd 6FAR td ShdRIcH“Bra OBl B MkidWeldOfn: thHiﬁ'%nPEW‘H d& al., Clin

mgpipokd0o SR 32)- A H?feﬂ%aﬁhggﬁg$ et nt?lg)’—gaaﬁ 5 yﬁﬁl@na Hhgrapies is

thd distlbpfeatlofpéindasniby nMet hods conpri sing a dat abase
and a software developed to perforn1conparative dat a
haP )r/}c%léeeu ACH oelsrsélega il E)Ig? f’lgt O%e%&c trtlsdse? gay beﬁlEc%lY admlrfl?tered to the
patientti igeani errmelpt miﬂicmn’c dorthegpepdidanyo dned ¢6 tbe VHE indleules, and
D i acs 1139 to claim15, or a
Pnﬁ%ﬁyg d?ﬂ%e g@‘%btégf romthe group consisting of SEQ
ID NOs 40 to 48 and SEQ I D, NOs, 123 to 141, and
opBitemarVelya thih apHereEuPrRREI 6y O dpe premiienc By | by utiized for the

gexﬁrﬁicﬁﬁ@pﬁchﬁeﬁm@ ShiDON I£ BB chsd] MeoldgEuaDTs Rleglyed frorn patients’

accordi ng,to im.1 The e of 't he. VHC cl
o RERERHIAE Ui e s I oPPLRG o TCCOMRUIAG R iHgs containing
theaalev getipeptipegpqueleces.s a marker for erosive and/ or
non-erosive RA. 26. The use of the MHC class |1
antigenic peptide according to any one of clains 2 to
7, wherein the antigenic peptide is a marker for
non-erosive RA. 27. The use of the MHC class |1
antigenic peptide according to any one of clains 8 to
13 vvhereln t he antlgenlc peptlde |s a rrarker for

o o o A ~ o o o o o r



10

15

20

25

<212> PRT <213> Hono sapiens <400> 3 Ay Asp Arg Gy

Met Gn Leu Met H s Ala Asn Ala G n Arg Thr Asp 10 15
WO 208m1462<211> 16 <212> PRT <213> Honb sapi enBCREPDB4/@08609

e Asn Asn G n Leu Thr Leu AS% Ser Asn Thr Lys Tyr Phe

Hs Lys 10 15 <210> 5 <211> 7 <212> PRT <213> Hono

sa ns. <4Q0> 5 e,  Asn As Gn Leu ser...Asn -

e hEgRoy theameschf 6Py dSproyert Poitnceited HhaBGiot Comprising
a MMQzlaRRIl ar2ipBric epidds aphpssisg &003eBt et arRino doyd sequence of the

pe@ X?lldl é;ﬁlo\@ ff}gctéis Prglj%/&e %5@%@@@’&‘231@@%@0}549 to 57 and

M@@io.? tovB22,Rrd bl ptleast nthgzamivg lacidhequence|of éhmB@tlde binding

m%%g@@%%@o\é% B8R/ gr%&%&sh}lg o@@@lﬁ N8 4§ %&@7 afld SEQID N®s. 103 to

12%W1tb’aﬂddﬁﬁélaVN apd &-1kEHIna af/@aglgflg @Sﬂe!}é?s %% C@é%/SPj?galPG sequence

sel%:%d éidthe r&gﬂ-&ﬁlsﬂsﬂnﬁ 3820 PRNG 135 3k SFEPITRND:s. 58 to 102, an
<

snfiEpehGaactys, if et gierpic dppyide oy S PTpepRGe wERd ERRothe Broup
cossigtirensf SBQOED N4 y6 tAst8 Mad SHQL IPhNOdall23 ite 144pahd wptionally a
ph%gt}%uﬁﬁi? gffl\[%)ttal}_g exc 1¥ntr dlg%e;nq é)i %éﬂ%e? 1Tig5' an&éﬂi C\/éﬁ%tllgﬁ has to be
praggnt fn en Aspountssufegiend tp @hmzﬁ/spe@q ly@ghq&;y‘qs 18uchsan amount will
de}i%ilcpc?n ‘Ell'% &3%5%&5 u%@ t‘f\/ltalﬁu? Eﬂ—atﬁ)%laﬁe s %?fﬂe d?ég:?se?& Qgﬁreated and

thagggnenplgcanditiqns q%tmzn@ﬁnnanézmﬂwsya%y zm PmT1<tQ 15§J>mg/ml for
exzh'ﬁfﬂé i8S &Rde o%p@tﬁ%an%'lo’édéa &({;n Et%nc%fér&uﬁ n Tyr Leu Leu
e

ser Asn ser Trp

An acceptable excipient, diluent or carrier may be phosphate buffered saline for in

-vitro studies and physiological salt solutions for in vivo applications. .

"Vaccination" herein means both active immunization, i. e. the i1 vivo administration
of the peptides to elicit an in vivo 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
stimulate autologous or allogeneic dendritic cells, which are subsequently re-inoculated

into the patient.

The present invention also provides the antigenic peptides, antibodies, nucleic acids,
host cells, methods, compositions and uses substantially as herein before described

especially with reference to the Examples.

Having now generally described this invention, the same will become better
understood by reference to the specific examples, which are included herein for purpose of
illustration only and are not intended to be limiting unless otherwise specified, in

connection with the following figures.
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<210> 14 <211> 16 <212> PRT <213> Hono sapi ens <400>

14 Gy HPro Gn Tyr Leu Leu Asp ser Asn Ser Trp e GG
wORG05A01625 <210> 15 <211> 14 <212> PRT <213> HpEMEP2004/008609

sapi ens <400> 15 dy His Pro g n Tyr Leu Leu Asp Ser

Asn Ser Trp lie G1 5 10 <210% 16 <211> 18 <212> PRT

<2%§> ngm sapiens <400> 16 Ay H s Pro Gn Tyr Leu

LeU RS8P Ser Asn Ser Trpe GG Mt 10 1 5 Pro Ser<210>

17 <211> 13 <212> PRT <213> Honp sapi ens_<400> 17 Hi s

Pr dheiegarmples belgwl arg ilbisytragal inAemnselformwghdhe fipgres Atpgsibed above

and Sasall b3 A TRURAE) sadmaid ™ $8P, &N8escABOR id &hE Mllowing.
H s Pr r Leu Leu_Asp ser n Ser Trp 151

G n, R '
Com@swﬁ@ aygilaple 1engents xsfepet tops tha srmples | e wgcﬁﬁcordlng to

mah8 foctiterihsthisdioNs AnlbYd othb@riseandiexnsd. Tyr G Leu Asp Lys
Ala Phe Ser 10 15 Asp Arg Asn <210> 20 <211> 15 <212>

PRT <213> Hono sapi ens <400> 20 Arg Tyr lie Ser Lys
Tyr G Leu Asp Lys Ala Phe Ser Asp Arg 10 15 <210> 21
<211> 14 <212> PRT <213> Honp sapi ens <400> 21 e Ser
Ly Metyodofodvend tiesinvéntionAl a Phe Ser Asp Arg Asn 10 <210>
22 <211> 1 5 <212> PRT <213> Hono sapi ens <400> 22 lie

Se : Lys Al a Phe ser Asp Arg Asn Thr

1 Pe%ﬁtllésrgg ig‘;&ggh@’%b 13 <212> PRT <213> Homp sapi

ens <400> 23 lie ser Lys Tyr G Leu Asp Lys Al a Phe ser

Asphasydy was perfermebwih huptppdendritioqels whngh worpslifipyspated from
mondRyted) 2s WD ed belowSMom¥§tes wer@ phidtfied BlonGhinfen pefiPhefal blood.

Vabl Tcpr Nt%lleereuhl?l . .
The blood was taken from healthy donors with the following haplotypes: (1) HLA-
DRBI1*0401, *03011, (2) HLA-DRBI1*0401, *0304, (3) HLA-DRB1*0401, *1301, (4) HLA-
DRBI1*0401, 0701, HLA-DRBI*0401, *0407.

All cells were cultured in RPMI 1640 medium (short: RPMI) supplemented with 1
mM Pyruvate, 2 mM Glutamine and 10% heat-inactivated fetal calf serum (Gibco BRL,
Rockville, MD).

Isolation of peripheral blood mononuclear cells (PBMCs)

Peripheral blood was obtained from the blood bank in Mannheim, Germany as .
standard buffy coat preparations from healthy donors. Heparin (200 I.U./ml blood,
Liquemine, Roche) was used to prevent clotting. Peripheral blood mononuclear cells
(PBMCs) were isolated by centrifugation in LSM® (1.077-1.080 g/ml; ICN, Aurora, OH) at
800g (room temperature) for 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 ammonium
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 PBMCs 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
(Gibco, 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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<210> 25 <211> 12 <212> PRT <213> Honp sapi ens <400>
25 Arg Glie Lys Ser Gn Gn ser GVval Thr Arg 10

WO 208m14682 <211> 14 <212> PRT <213> Honp sapi ePGI/EED04008609
26 Ay Ser Arg Qu lie Lys S?i Gn Gn Ser Gu Val Thr
Arg 1 5 10 <210> 27 <211> 147<212> PRT <213> Hono

SR oA PR B A b B I B A3 P TE0 B s
MisRd:pwlisjavidN )SMpneqses«iﬁ@MeZi&d@t 9.3Pt 00%Hn! & Asyell\fddteH{ Csstar) for 5
da%/gg gﬁgg&@ Hlfélrgén ES(EBT gbﬁloasgglg égslasloéin;glgy

Pro H s Asp Val Hi s val Gnlie GThr Ser Pro Pro

Al Fhaqyality df Bgneyteederivgd imppoure 3igndrdtiq sellpevas optinghRmonitored

by\?l’a%fvg’ 0 1cS @Hél i aﬁ&o%es% % Bbepﬁ Bﬂ)ﬁa éﬁalthég' dis layed the

folbmq&ph@@wfzgnﬂwi@ieg ﬁldﬁ*égg ow&o@@l%inqgﬂo qﬂ?fiﬁ (neg.),

CDoS1dYy ?DS@ (hég), l@ség(}gw)sgtzd Ifglixlléam;@gz 142¥ @nfA8, taGire dendritic
<210>

celfff, beag ) SR At bIsS R phepOY o CotGRE @PW@@%@&% (high),

CDBer (he) ;ABbH‘NAaDRI éhighe Morodyml bﬁtlﬂzodiePaga11{le©D1£3CD3 CD14,

CDh gléﬁé& SCI?&;‘ %ﬁ)é% (]:))§ kg Ek% r%?pﬁg&%e ><éosr%63-fszwr5i1§r;3%rchased

ﬁOBﬂklzdImngm (SmegP,F(TAk213> Hormo sapi ens <400> 34 dy

Thr Pro H s Ay e lie Leu Asp ser Val Asp Ala Ala 10
;éﬁgﬁosﬁﬁe &%ﬁ&iﬁ@ceﬂ%%gferﬁgrorﬁﬁg’ﬁalm sapi ens <400>

Serum and synovial fluid were irradiated for 30 min with *’Cs (70 TBq). To feed
dendritic cells with serum- or synovia-derived antigen, 6 x 10° immature dendritic cells
were pulsed with either 1 ml serum or 0.6 ml synovial fluid. At the same time maturation of
dendritic cells was induced by adding 10 ng/ml recombinant human tumor necrosis factor
alpha (TNFo; S.A. 1.1x10° U/ug). As a control, 6 x 10° immature dendritic cells were
incubated with TNFa alone.

After 24 hrs in culture, mature dendritic cells were harvested by centrifugation at
300g for 10 min. Cells were washed with PBS and transferred to an eppendorf tube. After
centrifugation at 400g for 3 min, the supernatant was completely removed and the cells

were frozen at -70°C.
Generation of anti-HLA class II beads

The anti-HLA-DR monoclonal antibody (mAb) L243 (ATCC, Manassas, VA) was
produced by culturing the respective mouse hybridoma cell line. mAb 1243 was purified
using ProteinA sepharose (Pharmacia, Uppsala, Sweden) and immobilized to CNBr-
activated sepharose beads (Pharmacia) at a final concentration of 2.5 mg/ml, according to
the manufacturer’s protocol. 1243 beads were stored in PBS containing 0.1% Zwittergent
3-12 (Calbiochem, La Jolla, CA).
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Thr Pro Hs Ay lie lie Leu Asp Ser Val Asp Ala Al a
Phe lie 10 15 <210> 36 <211> 18 <212> PRT <213> Hono
W@ 2p50n2%x400> 36 |lie Asp Lys G Ay Val e G PrepCBEPR200410038609
Asp Al a Pro Gn G15 101 Met Ay <210> 37 <211>
5 <212> PRT <213> Hono sapiéens <400> 37 Lys G dy Val

Pr 15 10 15
% égaq&lﬁﬁg—%n@%% g&rﬁ%ﬁﬁ&oﬁgﬁgsapl ens <400>
38 lie Asp Lys GGy Val e G Pro Asp Thr
G Rellgtsiof o@n@:@dﬂn@gellsz«nexcsreﬁgsp@mcglrpr@rfolé yghlmm%lce cold lysis

buﬁé}p ( ﬁ’)@ STﬁ‘&QIOX %%G&? Brﬂ]% S’I<‘ 1(21% N 47(‘)/3'2 ]5_|1l;rﬁ\/1 '%E)B’g}_gx_lilihg protease
mhkbﬁw c s@%. E‘ﬁ)éta&lso@MSEs% cgRFRIL #ﬁe@bep elmyfggrmany))

and B9&t 9113.' H&nﬁﬁ}lﬁ%hﬂae} at (@fﬁ)h})ﬁf@@@%ﬂﬂhl\ﬁ:‘lﬁe &didyaes waY gleared from
ceﬂL@%rLseﬂl BBy cetpigton gt UM ed Cab T PHe TAdpete vas co-

incWBatePwdxh 43 b@ad&f(S&@ 1AL24PbadVaer HOAklhlys&e) iRrachdrerental shaker
at &(& A8 JE?,U fo.F Ph Ells?l%og ﬁﬁ)!l}at’oéﬁnglgAiréR(Eégtlﬁ’égog;@%xgﬁi)ound to
Lmobm Weys smesed bAsqe:nmfagaaoo '«Lel@O%H (&sfnr Vanirmend weghed four
timbY bich¥00 A1 63 A?%W@i% 0t 4112 (EemidRSmPrypLy cys Arg Ala

e e I Phe 'Pro 85 90 95 Thr Trp Leu Leu

a t Glie Leu Asn_Val_Thr u Val. Pro Tyr 100

L Bhes§icasipt Aeletiom b P RTSPUST camplegts e o Re Dy analyzing
theRREpeebiFe ALy aalés Bef&te 138 afenindnsn6b ﬁéc@tﬁlﬁl ey aliyisotPbethe beads

o ko g Bt e o D AR o

Imdfidologip5DI{Eo83) Asp-oMt G Arg ser Leu Pro Leu Cys Leu
Gn Leu 165 170 175 Tyr Ala Pro Ay Leu Ser Pro Asp

& s EHLETEBRE M) s G Ao Thi sy

AIa 195 200 205 Leu G n Pro Pro Hs Qu Tyr Val Pro
Tr bIL\aaDRTmpthdmcomﬂﬁxe boqustozhwjleadweremealspé%deé i 100 pl H,O
(HPEE@- THer& NDietstdRY Gimah@y YahsfGY&l @ Nad-Sultrififration tube,

e ol iy Shsat ool 55 B L3 10
HZQY(EHI%@ fa%lépBy #dntsRibhetort B3l -5 2did >t ABI00g2L RT. Horeluting the bound
pept1d%s, pl 0. ?9 trifluoracetic acid (Fluka, Buchs, Switzerland) in H,O (HPLC-grade)
was added and incubation was performed for 30 min at 37°C. Eluted peptides were
collected in a new eppendorf tube by centrigugation of the Ultrafree unit at 10000g for 3

min at RT and immediately lyophilized in a Speed-Vac™ vacuum centrifuge.
Fractionation by two-dimensional nanoflow LC

To perform high-throughput sequencing 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) acetonmitrile (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 pm / C18 reversed-phase material (C18-ACE 3 um [ProntoSIL 120-3-CI8
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<308> swi ss-Prot/P04114 <309> 1986-11-01 <313>

(1)..(4563) <400> 41 Met Asp Pro Pro Arg Pro Ala Leu
woewshl@m2ieu Leu Ala Leu Pro Ala 10 15 Leu LeurPEEP1084/008609

Leu Leu Ala Ay Ala Arg Ala G G G Met Leu 20 25 30 G

Asn Val Ser Leu Val Cys Pro Lys Asp Ala Thr Arg Phe

ACéy% I > 3%@@_ (%?mla%g ’q‘ég ‘Jg%fggygp?% hdé g y}]igﬁ%ﬁloﬁy&cﬁ% amaterial
(PaAugatseerSOK,eWhmnw, GlifomsASAdys Lys Val 65 70 75 80 G
Leu G Val Pro Gn Leu cys Ser phe lie Leu Lys Thr ser

G R i g@to%téa{ §—st§ dg(r.)!tcﬁi%hsth’};lf_ 6£§tc¥ﬁbrt IWCLﬁadlurPéEQHﬁMhté’H(PLC (LC
Al'a Leu eu Lys
PeckingsioSe Brnchrs PA) At HERASE wig? T4 19 1&&?‘%55 QO ACN /

0.0L234 HIFBA LLQ)LB%’\la@eticl aeldpﬂﬁﬁﬁ &), y80py 8 ON h0Xdad%RHEBA € 0.5Py acetic acid

058 350 gl ) AN Dol Beh8Y A58 e

(buffet B @n<ﬂ>r105 K3 dbhmofiiuG Atefate ys5%: ACNE| 0.0 686 IVEBAL 79.3% acetic acid

(b 72 oF [b hAggstllg& xéllgost%y Eon%yedpé?frﬁ @ﬁuégfad g f@nil ? Atlg%% buffer B

folhsmed @Ylal 16 @e:rgrzdmntcﬁrom@%@ §Q‘@$>uﬁb0B2@@ nlip @Okd af 86Pmbeffes B and a

10 ?ﬁl& égﬂhlﬁgﬁo}r%& P’Wﬁhl IO@WﬁBfoéEhA @h%f ﬂ_le_ebdri‘ Ssﬁépsp{' 1@6%119 each) were

Leu [
chagagterized yetfie follovwdag pwfg éafemzléé‘%’gﬁ@ff%e‘} Sin @ leélé &from 0 to x%
bufd#SC,3 fhid Y00% Wuffef U, A6 Pifgadidhs f¥ng Oley SLOPA Bul¥e! B,2%4amin gradient

fropnt) %2%55%313915?%@ %é@uz%r@%a&ghﬁgﬁ%ﬂv’; gy Sy ﬁﬁggfaﬁlent from

50 Ab 8098 Buffa!B, Bhé nidh holthat 8084 bliffer Beand?7 30 28ih &ffliGathspstep with

10(&}@1 %u?%Ag%l& lﬁfger %etc@n‘iagﬁ Ph&eghl'f6 ge}(e g lelqug Zhyzﬁ) 60, 80, and

90%eThd 30 Ser gRdienPfrond § so 30% Buffer Buovidelo ISG‘h¢ fmsfaln@au elution step
froézgx Vgédr %g@ p}l %gﬁerlé? L{/va@ I{Ee@dj 1ﬂ-%&Jdéryt% &Mﬁcﬂﬁ?ﬂl’y I’ arate peptide

elupipe fimam ﬂmf@luue@ Of/almesqocmgn@@ot ﬁTﬁfZ—é%)uW&@} %h“gf“@aewould have
lest%%h§QBss'Ao?pthQrHor@| }ﬁrd}/@}ihﬂ?@pep'iﬁl% ﬁe@k’s Isedp Prcond&bd 3B@he following

Va] Ser Se olje
profie SuBp 006 biferssr0gm B0 Eer G T grpisnET ey B 10% butter
B, $®mid Rfaditrdteforfe 10r o 3386 buster By §0 285 gend Frord B3 04280% buffer B,

8 AR ESER e, S brFbrtPl y Yl 10 i

equiilbraiog st with 160%heffésh Step 8428 idaBicAl3O sipa7 Wit the pxcgption of
. 1 Leu Tyr Ala Leu ser His Ala 435
umﬁ%ﬁ{lgﬁf?%ﬁ%sn yr H s Lys Thr Asn Pro Thr Qy
Thr Gn Ju Leu Leu 450 455 460 Asp e Al a Asn Tyr Leu
MVelordrep MSAMSimassspectometdp cys Thr Gy 465 470 475
480Asp G Asp Tyr Thr Tyr Leu lie Leu Arg Val lie Gy
AsTi Metp1@ Yol #R0didRey Cofipldd 'Eo B/Bf‘im@gzgﬁ ECQeDea_ahKP @l@s ion trap

G Leu Lys Ser, _Ser |i Leu L 10 s Jval
mage (SPYYHFOTRS)Er &Fge@é? ingigt > Oﬁe’L gAgJ “% 4 V@thsfs nano-LC
cle&2bp 10@12[&‘[1(% aohrd. Rfags hpeﬁtrbbietrﬁ iRrthe LIMS/MS pmbdes wAs performed

Leu50535 540 Leu,G.n Thr Ph
N1 e et Bl Ropen Mot g ibacSE (¥ RequEsT
algithnT (. SLpateMiﬁ OIlé,lﬁ%/Emd AP3B,8¥N. Pro ser G n Ala Asp
lie Asn Lys 565 570 575 lie Val Gn lie Leu Pro Trp G

Gn Asn G Gn Val Lys Asn Phe 580 585 590 val Al a ser
Hs lie Ala Asn lie Leu Asn Ser G G Leu Asplie
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35

595 600 605 G n Asp Leu Lys Lys Leu Val Lys G Ala Leu

Lys G Ser G n Leu 610 615 620 Pro Thr Val Met Asp Phe
woe@shys2Phe Ser Arg Asn Tyr G n Leu Tyr 625 6BOI/BBH04/008609

640 Lys Ser Val Ser Leu Pro $er Leu Asp Pro Ala Ser

Ala Lys lie G 645 650 655 Gy Asn Leu lie Phe Asp Pro

Asmﬁﬁﬁ_ Ser Met 660 665 670 Leu Lys
Thr :Ilf r#%?sg{c ° GI y Phe Ala ser Ala Asp Leu e
6756806856I|eGI LeuG Lys Ay Phe G
L eBemsidsp asaoét@degwtoege 200 Iaglatsywer@ ﬁOGU;?‘faﬁﬂ-’f%d F‘Wéh matrix
(5 ﬁ’{ inAS @L—%ﬁolﬁ}ah ydSKy-Eindatica deRl ('MérdZ05D¥rh€bta%&5 G&&lany), 50%

ot 3 Bl i) SR Bl peic

rep%Stlalrla,y Sad\r/lbllss Getd ﬁnﬁﬁl?p:dl\/bh aalUlhsftex™ MMALDI-TBOE Ghass Mptctrometer
er L
O AR A T

G Leu 770 775 780 Gy Phe Ala Ser Leu H s Asp Leu Gn
LeGequencddyntifietionbylSEQUEST #e5liffagntigislagoet malyss v
Ala Arg Thr Leu Gn @y lie Pro Gn Mt e Ay G u Val

80
Legdsl’il%% %/?n!zﬂt@tnﬁﬁ Qlajc‘ay-t%elcéI ézha%%@d ls¥igh ﬁ%‘s&ﬁ?&r@r@%T (Thermo

83
ingigpny ® Brgpm Ap an-epyse REqtes Aatpase.ypch wes gregted based on
Firgigen, 1n b VY. ey ARt e P s gigated based
th l%&%tﬁﬁﬁes@hss%%t Ghy TYaMBA, ESEQ’[{ES% MCtI‘NC&dLN%S eddhaspectrum all
a eu a n t.aGn
peiidt sEUPEA IO g rSelPonli mags f BBt i nd measured
theB@éradadt EnilaRtyebedercentire dpariddentalGspectriuen hiné the dlel'e)rafoical, in silico

gerﬁ'%sﬁfce&]ﬁecﬁ]lu%n gg&yiﬁétoé—gsgo%?egca fda@ q@'lcegél hg%@ 91 O
Ala H's Val Ala Leu Lys Ala G s Leu Lys Phe lie
i a’h@poptschersegu@cgmerg@é fmothq/gEQﬁ}gSﬁﬂ@alw and, thejreagcompanying

1nfgﬁ'H t§ﬁ{ ogﬂasga&’cu@ﬁd} J0in! %?éxﬂh@tefs%d tﬂ%%r&‘ﬂl@ Vs}é?é stored in an

Pro

Thr Gu
N R S T b
enfokded Vial ora&e td g Barhite iRY st%idfgeT()ff or@y’ %1gﬁﬁftaﬁt7 @qutZﬂceIh/hth satisfying

Ser A
ST oL S et Sl Al (R e e
thak &uveéd tlrols@tbrﬁla\hdrﬁtbeﬁ‘tc@nl?l(@C)’hrgh@ﬂ&aﬁ&()@rthﬁﬂ@l@ anddii) from the

Ser
relﬁﬁlj}’(ﬁlg]ﬁ’ﬂgenfﬁﬁ%(e %h(ée uon’&%S %}gﬁl %ﬁﬁ” %Hiﬁeﬂ &SHT%OEE correlation
codffisieNACE) Foh bo@ erite2 sheloﬁmmm Echbeenefaiuue@ aye )szas;dL% emplrlcal

Phe Lys Tyr 1040 1045 1050
mé&f@d%“&ﬁ% #@é@gﬁ@uwr%gﬁs Ser Ser du Val G nilie
Pro Asp 1055 1060 1065 Phe Asp Val u Thr | .
Leu dgtaset/mps defineds thy st d ateflzmePsrtfe@@ sqtrff S@fqﬁraelfge design

of U¥@bdsR ranaesfoft-%éfe éll&védi‘ uckits deedl sﬁfgﬂa Hzitﬁse@a@ w%‘ﬂnasl&ﬁﬁpansons of
a Le

090 1095 L Lys Vi
mufidgle siateiys Shgh PIGF?%iSfo%n‘f Sa6ve e bl oSrbgtis sample
andlyﬁs Wﬁc}ﬁsyndlqirokrided $&rSHQ[éES’-]F cFo@\ngstaﬂéhﬁ pbdstfle hidGesl@ua single

datéf,eé cg&@dorng% 1%?%9%) E)Egm core 1'5”[“?{’68?83 érﬁ%i{h@ ﬁg)%ds é)ectra, on

theSexistéda dhfurten sdguenGt jengtimisarim ot ¥65 et stﬂbﬁeqwce.s@r on the
prdf%x%ﬂgﬂa é/@egﬁhﬁ EEan!é%.SSnI fsthebﬁﬁugél‘lce%rﬂrﬂcﬁu&} @91&1%2& the same

epifpe ip pgensral chprsteristo 0&1135 R/MHfﬁrhousérPegﬁlﬁeqaﬁlee prigsengg of length

Varﬁﬁﬁs {relidapdet ARRIEY hddEBndl ¥Eome EviddiRe fdrldhe prefceTuntdbfope in a
Tyr Ala Asn Arg Leu Leu Asp H's Arg Val Pro Qu

setp @@C 210 1215
The most important feature in the analysis of multiple datasets is the possibility to
extract a common subset 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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Thr Asp Met Thr Phe Arg His Val Gy Ser Lys Leu lie

Val Ala 1220 1225 1230 Met Ser Ser Trp Leu G n Lys Ala
w®e00s4p25er Leu Pro Tyr Thr 1235 1240 1245 G pCT/RP200€008609

Gn Asp H's Leu Asn Ser Leu 4¢ys G u Phe Asn Leu 1250

1255 1260 G n Asn Met Gy Leu Pro Asp Phe His lie Pro

seq%ﬂfjc ﬁ%v% #?Qeéﬁﬂ? thhf 83d 1 10asl 2@ sluﬁééqli¥1§ce81%r chgRodd \Bhtﬁ\r aﬂy other

sequérce] @}Gq;n]pqr@ops( grg@@lﬁr@npﬁga@ts},a@sw%?éhas@}fz eegfia approach
(Rﬁé%&ﬁéﬁ? vé309 cdnitft lek e bind YiserbBi op@miZe thked¥eh fdi ¢indidate RA
ro. Ala Leu H s Phe 1310 1315 1320 Lys ser Val G
éPFlPtédeEeu Pro Ser Arg G Phe G n Val Pro 1325 1330
1335 Thr Phe Thr lie Pro Lys Leu Tyr Gn Leu G n Val
Pr ’Dhé_ @ulriw&ld stiadl ity 3ckbrek 315@W@ry s&tpientee uwédsepcal@lat8k by Tarsoftware

rouRlng §%P Ty a?rg ;1 g}né\%ﬁl sé%ﬁ%ﬁ]; %@rﬁg«%gﬁgﬁkﬁns &lgorithm.

SubbaquEnil$, 7tﬁeSE38®IeSWﬁre Lueui/ ar gonp alwlgrﬂywd lsequenbes (bsgaienges sharing

a c@ﬁfh éegub\g){/uegéelr) ;g%@ll é@@ﬁaﬁeé%@u&é? By Iaﬁ%d'dﬁibn%ﬂ% dg_\ye![o Noftware
rouging, whish fdiserkan PHall-rsiablished élgenfé% hmgrar@g?l @B?tel% UraM).
Arg Hi s 1415 1420 1425 Lys Phe Leu Asp Ser Asn lie Lys

PhFhe\?éneﬂt&i &adtelg (dyof ka ideA30ndatidh viddds)Glrate Msdh WA3d to identify

Pro Ser |ie Phe Asp Al a Ser 1445
do?i’}"sf?afﬁdj%e%%‘?% ;1/; e("'f dlfi“'F % n Met ser Ala Ser Val

H s Leu Asp Ser 1460 1465 1470 Lys Lys Lys G n His Leu
Phevatall, thesd4ta Vedludtiom bafewats praiided 4é aBiligo tal p8ForEn rswiftly and
 Ser phe Tyr Ala Lys Ay Thr Tyr Ay
repﬂc’deu ﬁ’ggle%@‘%ﬂ%oo ser Cys G n Arg Asp Pro Asn Thr GI y
Arg Leu Asn Gy du Ser 1505 1510 1515 Asn Leu Arg
Ast¥elet fr@arthasaquerag ootprt@epertied bxsHQYES T ﬂ@sqmeeqcsgélat satisfy
relidFB Qb icald e 9 Tyr Gu Asp Gy Thr Leu Ser Leu Thr
Ser Thr Ser 1535 1540 1545 Asp Leu Gn Ser Ay lie lie
LysAsnThrAIaS LeuLsTrl 55 15606
T Stare the datprin 4 deiaape BBropAlatEly Al Br ﬁi@éﬁ%‘gfﬁ process at
hanll565 1570 1575 Lys Asn Phe Ala Thr Ser Asn Lys Met Asp
Met Thr Phe Ser Lys 1580 1585 1590 Gn Asn Ala Leu Leu

9 0 5
Ar %xﬁﬁg lgr_‘lfgyrg%t}onl_ 8@(‘) & /-}%eg ée ce & nteE§ o% A%ar?gSSt%peg[ d&t%yet This
infa@inyatib6 16 vhBLbleliB2Bsdssing @tmppsmnw of slividad sa@men@wwthm the

35 Ay Ala H s
g“’??]&at%%?a‘{i%%o ﬁ“ﬁ?@ s m%éﬁl%%&sgégy e Ser 1640 1645
1650 Thr ser Ala Thr Thr Asn Leu Lys Cys ser Leu
vaiProgde.cby 85511 86 thel wiiple flatgset cRMPASINR %twlutheéaeahzes the
dlf@eﬁtﬁl@iﬂ)p?@arch Cﬂa\tney' theSBIdyMEthd ySual BddhieA&/nlB Of bRdIsalhle versus
he Arg Glu His Asn Ala Lys Phe Ser
Othi 8)5 1690 1695 Leu Asp Gy Lys Ala Ala Leu Thr Gu Leu
ser Leu Ay Ser Ala 1700 1705 1710 Tyr Gn Ala Met lie
Leu Ay Val Asp Ser Lys Asn lie Phe Asn 1715 1720 1725
Phe Lys Val ser Gn GQu Ay Leu Lys Leu Ser Asn Asp
Me . 73 Ser Tyr Ala G u Met Lys Phe
As%"%éaﬂ%ﬁ%gg“A éRJrZAIQCL@PAs}s/n 1745 1750 1755 lie Ala Ay
Leu Ser Leu Asp Phe ser ser Lys |eu Asp Asn e 1760
1785ARRomyipeulgewesapuriind frosi ib‘P]e EBWHI’E;J#O@W Prell\Eges or T2-

trafdfe tde@Y biA MG iU cHrékmatokf&fhyl (8 g @ui-BROmMBYbCISR] dreibo¥RIL243, as

preppisy descn ad‘}éwp%ﬁ)ferﬁ ﬁtés#@@ At it

Pro

In vitro peptide binding assay
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1805 1810 1815 Leu Lys Leu His Val Ala Ay Asn Leu Lys
Ay Ala Tyr G n Asnl820 1825 1830 Asn Glie Lys H s

WO p@50y62Al a |ie Ser Ser Ala Ala Leu ser 1835 HGHOPDB41608609
Ala ser Tyr Lys Ala Asp Thr 3dal Ala Lys Val Gn G Val
G 1850 1855 1860 Phe ser His Arg Leu Asn Thr Asp lie

s Ags(w #ﬁ? W@N@S@Agﬁ ?ssa% ﬁfﬁgxul‘i%aémllﬁa%t Ro frglégiﬁlﬂuenza '

P
virpgomnasghitig G SgGrERto Han- R TR, SpaTepHeat 3 reporter

pepE'aE in k@i R0 %gl%fliejlﬂ@&né 905y M AhArg, JThret AT (Y9883 5261 5-523).
Leu Ala Leu Trp Ay G H s 1910 1915 1920 Thr Ay

oo D S AL 3 30 R0 S8 Wi

w1tH'|H1ot§e)Flath SHM397104) ptpdde (BBOnMiuandakrsled dnguity ©f Sempetitor

PePRldg ( ﬁg{un@e 7 1%@1) E&UZ%J]EI ags#tsmﬁ%dlég %ﬁﬁf%rg(%g Eédﬁﬁi e%hospha’ce,

50 &M GodBiFs citese niy <. STNkl‘}@Zmthrgems%l in Mﬁtacvrri}drne%fr Ml The

%&ﬁﬁisg ﬂgﬂ’é ‘3)%1% dgérﬁre% 21‘8)%’1 W&n&ﬁﬁ&a I-Q!Uan ¢hs 13521%)%&5@ ég‘itgls study

and jeurciasgd A&Wnﬂ@@cvﬁl?hi% ﬁOEéMe%ﬁ’ Sélgurrf} éwleg%‘SLys Val
Pro Leu 2015 2020 2025 Leu Leu Ser u Pro lie Asn lie

i @x%m%@e bRy Jﬂutbdl\lﬁﬁfo{?_@f] th ﬁmsora@;ﬁﬁl 20880 AsieeA 28 avidl 1% BSA
e

Phe
andzggg{;%@ gorngxsl-w a Aglﬁrcttggt /I&urpc a ﬂ]ﬁ}léﬁaggeel} c%ated over
nighswithautiADR nE&TB)cRﬁﬁDarﬁ%ﬁy 2,(2473) Areewlds tH'ms'anIL[des W@ira dérdloped by

1ncg}§aﬁ10§2x?1t]€8 ,Ué/[%l @ Nabdl (%i sg‘ ﬁta&?&m K{é\%ﬂ%g 138 B“ %Bﬁih ) for 45 min

accAuting Gohe 209H L1006 Apwt@oh Aftns nVansmwashyg wigh 0.8pY Tveen-20 in
PBé‘;\\'Sﬁu&ngﬁnf fiu%gs L&ge e 9 f}n@ajsﬂ&d%%é F’{nﬁe Qeéa)h@dnﬂdﬂr@m/éfeﬁ (VICTOR

1426; Walla¢/Pexkin Blmaerdlife icg@ccs) L?/ gumttfymffr %dalg_%f#@fhw gtgd HA(307-
319'}){@%1)@&63@ I@ﬂ&@)}?@é@l&ﬁﬂ@s @A dl, ise . Boal, EMBO JASP(2006) 1B4n-1251).
I Ala Leu Asp Asp Al a 2150 2155 2160 Lys lie Asn Phe

Asn G Lys Leu ser Gn Leu Gn Thr Tyr Mt 2165 2170
2175 lie G n Phe Asp G n Tyr lie Lys Asp Ser Tyr Asp
Leu His Asp 2180 2185 2190 Leu Lys lie Ala lie Ala Asn
lielie Asp Glie lie G Lys 2195 2200 2205 Leu Lys ser
Leu Asp G His Tyr His |lie Arg Val Asn Leu Val 2210
2215 2220 Lys Thr lie H's Asp Leu H's Leu Phe lie G
Asn |ie Asp Phe 2225 2230 2235 Asn Lys Ser G Ser Ser
Thr Ala Ser Trp lie G n Asn Val Asp 2240 2245 2250 Thr
Lys Tyr Gn e Arg lie Gn e Gn GLys Leu Gn Gn 2255
2260 2265 Leu Lys Arg He G Asn lie Asp Gn H Leu Ala
G 2270 2275 2280 Lys Leu Lys Gn Hs lie GAlalie Asp
Val Arg Val Leu Leu 2285 2290 2295 Asp G n Leu Ay Thr
Thr Iie Ser Phe G Arg lie Asn Asp Val 2300 2305 2310
Leu GHs Val Lys Hs Phe Val lie Asn Leu lie Ay Asp
Phe 2315 2320 2325 G Val A GLys |lie Asn Ala Phe Arg A
Lys Val H G 2330 2335 2340 Leu lie G Arg Tyr G Val Asp
Gn Gnlie Gn Val Leu Met2345 2350 2355 Asp Lys Leu
Val G Leu Thr Hs G n Tyr Lys Leu Lys G Thr 2360 2365
2370 lie Gn Lys Leu Ser Asn Val Leu Gn Gn Val Lys
lie Lys Asp 2375 2380 2385 Tyr Phe G Lys Leu Val G Phe
Asp Asp Ala Val Lys Lys 2390 2395 2400 Leu Asn G Leu
Ser Phe Lys Thr Phe lie G Asp Val Asn Lys
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2405 2410 2415 Phe Leu Asp Met Leu lie Lys Lys Leu Lys
Ser Phe Asp Tyr Hi s 2420 2425 2430 G n Phe Val Asp Gu
wabkoospste2Asp Lys lie Arg AGu Val Thr G n 2435 PAHOPR4168609
Arg Leu Asn GGQu lie Gn A Leu Qu Leu Pro Gn Lys
Al a 2450 2455 2460 Gu Ala Leu Lys Leu Phe Leu Qu Qu
Trgxa éT é: a Thr Val Ala 2465 2470 2475 Val Tyr Leu Qu
Set— L n Asp Thr Lys lie Thr Leulie lie 2480 2485

2490AsnTrpLeanGIuAIaLeuser SerAIaSrLg |
Alla tHissewmplosds tpamiqpswsniignedanatigyee prveas gsgd d&p ddepfify nove

HLJA:QB'R gss‘écﬁ%&l é&fud@' AR dfrFedton? 34in22h8 #h@@alThiid @ffpatients
Gn Au Leu Gn Arg Tyr Leu Ser Leu

Wlﬂ?BQB‘eQCESG%BS Val G Gn Val Tyr ser Thr Leu Val Thr
Tyr lie Ser Asp Trp 2540 2545 2550 Trp Thr Leu Ala Al a
Lysx Aerinkiaatufd derftifricRietls Alere lsedGrith Either2Bat s@560 (2 §68ples) or

o5 T SRy el Pt B 2 i

the Fhesehéeeofl HungZn} TR0 Met a mm@s@s 105 6endzsB5chs wephelGed in th
699 a n
Pre%‘ﬁ%%@fﬁ‘% /%ﬁk‘tﬁﬁu ﬁ%§erﬁh@blﬂ]ﬁ rﬁ’h@f 88 6PV additional

expfrigpent @x P od@@:nt@e:z wep a?ubeelz wyithgl mbpesuy %OmﬁqﬂHEY [y persons

and%%?tukmow@hﬁaﬁthégeba&ebfmﬁmusﬁg/naﬁso 2635 2640 Arg
Phe ser Thr Pro G Phe Thr lie Leu Asn Thr Phe Hs |lie

2645 2650 2655 Pro . Ser, Phe T, t Lys
valpendsiig ool B o daienrh iy HUR 5 IS iy isolated
K3 MABIP48 MG DRLsséSchitelr pepRdes Wk 6wz 80 %2 EBS aRd @nalyzed by

hlg%ﬁ]ﬁ)ﬂg%@%ty é%g? %ﬁgﬁ&'ﬁéa}qoﬁ%ﬁzl‘ye@\@I1ﬁ,e%ti%%§tl(!)$ﬁ7af i&név%& by using

the BEQUESTI zdgq%h‘dmh i BheX®pBide Famierds Slepyesl @o%@eﬁﬁ&%ﬁf @yadysis and
accThr Illsﬁlti}g ﬁl?fé' %ﬂéﬁspaé: Hﬁcf s@or\ﬁ?é pa?rZu%Qte%g £l ggp'ige Fc’fr%m were

eu Pro-Hs lie Ser
sto@dma@mba@méfmﬁherlpr@ce@edal Pro Thr Phe Ay Lys Leu
Tyr Ser lie Leu Lys 2750 2755 2760 lie G n Ser pro Leu

The tkfeus @nééls Eidé}ﬁiﬁe&l fﬁoﬁslihﬂdl@d@)@s zz&ﬁram}oarwmm DCs
P Al a Asn

puls-@r Uietsromens bengey o PoRogs (gl g) whee BpPirpL aif he peptide
seq@nteYlentifed Ash D8 phkvpd Rith tRe 9&uRBOON@B8tosiz RAApaiehtn Among
NCTNCUAL TR GO RN T T RS N
occhened At gf 1843t thekeioB2MoRS30siRERA saﬂinpleG y ser Qu Met Leu

Phe Phe Ay Asn Ala lie Au Ay Lys 2840 2845 2850 Ser

g@-gvg%‘_gﬁ‘l %g;?@% togl%gfgl' %Od_wt}fSOqﬁﬂlﬁﬂﬁalAggggclw s nces (cross

corp@ﬁlqms@e@cmem&p .0 Bad 261D >ABY W ademgifiedln the ﬁYﬂrfrWa > samples

theLDXﬁnBreY fof ?Ilgﬁw'd'uﬂ ﬁ%ﬁdé @éiluéﬁ&s ka8 si {rﬂﬂyLsYl‘iallbﬁ @40@88@) A@@ﬁ))amately
e r

G
504 v e DO ides G i P@eaarﬁg}gs 5 éﬁ&} i g St 5 amples,
uncﬂﬂinlﬁg ftheki; h@ep‘roﬂu&bﬁtys/oﬁﬂaé aR8l¥&s. 20 A RARGILT dPcasgss séheral length

¥ A o e PR o Ml AR ot s
METOboGad dPhiged ynd SUEp@aEte0EBity @f thorestdtn (Tyss| EY-AGwrr Opin
Img}er #5?1%72 7§ )gflgftkg? leo n% th @%nq%gr ﬁf&@l@ﬁigﬁaggegeé-% the fact
thel bave@batshe muﬁg@ 961@4‘?8 sépro@ms ke ahsprlydhsien dpssriped injge context
of TAHIC Ha§ 13 Slol¥@esL&itopld d2RRQ ﬁ%%’ﬁb)%gﬁgus proteins like Hsp70, enolase,

annexin II, cathepsin C or collagen I, as well as from MHC molecules (HLA-A, -B, -G, -E,
-G, and Py -microglobulin) and CLIP (Chicz, RM. et al., ] Exp Med 178 (1993) 27-47;
Sinigaglia, F. & Hammer, J., Curr Opin Immunol 6 (1994) 52-56; Arnold-Schild, D. et al., ]
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Ala Lys Gy Met Ala Leu Phe Ay Gu Gy Lys Ala Qu

Phe Thr 3005 3010 3015 Gy Arg H's Asp Ala H's Leu Asn
w@kopshys23/al lie Ay Thr Leu 3020 3025 3030 LyBCHEP2086008609

Leu Phe phe Ser Ala Gn Pro jpfhe Gu lie Thr Ala 3035

3040 3045 ser Thr Asn Asn Gu Ay Asn Leu Lys Val Arg

ImBh&10Pr182 (g0 33753%@0,3%%, 30808l REbpERGfeld M, LIt®nld BidBBm Sci 4
u Phe Leu 3065 3070 3075 ser

Phe Leu n n Tyr a |

(19]9?2)12%45‘&9“@? FH‘GHHYQF’@C@& Trp Gn Val Ser Ala Arg
Phe 3080 3085 3090 Asn G n Tyr Lys Tyr Asn G n Asn Phe
seRAApeaifliipgphddIsefaitn deb weBOfithdl OaliBiddbwaAR regarlitd Yohditig to the

RegyBeenbliobatet LR 1 gk Bl Rt s . ec ol

AdarIgarheno] Ri60(1392663160). I1h36Fofrwath pravides| mearFhior The qRelgative and

s LS, u Trp 3140 3145 3150 G Lys
qu%ﬁ%@%é%ﬁ%@%ﬁ?@ﬁﬁ%p ys Thr Thr Lys G n ser 3155
3160 3165 Phe Asp Leu Ser Val Lys Ala G n Tyr Lys Lys
Ashbe yostpyts ozl studp copyists3afgan igpiore thati eccprredagpanbrfsom one
exc'gﬁﬁorﬁ!o%l%ﬁ'noheéfoﬁyémsflhglrek ('Ehbﬁelg. 3185 3190 3195 G n
er lie 'Lys Ser Phe Asp g H's Phe G Lys Asn Arg Asn
3200 3205 3210 Asn Ala Leu Asp Phe Val Thr Lys ser Tyr
Asn G Thr Lys lie 3215 3220 3225 Lys Phe Asp Lys Tyr
Lys Ala G Lys Ser H's Asp G Leu Pro 3230 3235 3240 Arg
ThintBferofi gamimh@ iddueibl# kysdspmalthioMaduddise Val Val Asn
Val 3245 3250 3255 G Val Ser Pro Phe Thr lie G Met Ser

S RSBl ol TR ERERRE OB U5 YR somples
fromserva andr e ipdeyived rdropy therinterfesongammasinducibleslyposomal thiol

reduidsX G239 B29%-R30BILE Y18 0Nkt ee dhihoVadid %’&%eﬁE@of SEQ ID
Leu Pr-q 3305 3310 3315 His Phe L

Asn ys Leu Ser S
N%%@ﬁ@ﬁb- Frrther; lsngth vapipats|in dhisn @ thr sapplss APBPaRs Sbe relcvance of
thisexitopaITAbIMAEY: &k 4AGer GITET (1-208) SEQUDPRO: 98 anBhke L¥Sner GILT
(19?—?[982%Qﬁh\1(%2§335 3340 3345 Thr Leu Asn Thr Asn Ala G

"Ser Asp lie Val 3350 3355 3360 Ala His
Leu Leu Ser ser Ser Ser Ser Val lie Asp Ala Leu G n
33665 8137d 198V theTshortestdehgh variGity GTHY (T92-20%)gtHeetpitbphe contains a

8 ol VS350 100 1990 4SRNy U BB or
1963 serppssas msiil mqhomriﬁ%éqls & Bf anchor 7Rd 20h4 ap pPoranshaptAceprding to

TEP@OP@%&I%%&@&%&%asVQEﬂh% kdbte }ﬂﬁ‘esﬂ(‘){d LV)(l%e)f‘lo? 1% which is
lLie Pro I,|n - Leu ‘Arg Met (3425 3430, 3435 Asn Phe. Lys G

n
simgiay tq, thedinding spass offan qpjlopsion jailuspza Irygmaggliings 4397-319) that
wasihon\(aIbe 98troe DRBIF 042 hikddritEatlly §) (Ruthiniea, JAbet ABCH2 (1988)
Sls\glgs)l\/bt 3455 3460 3465 Leu Tyr ser Thr Ala Lys Gy A a

Asp His Lys Leu ser Leu 3470 3475 3480 G ser Leu
Thr Ser Tyr Phe Ser lie G Ser Ser Thr Lys Gy 3485
346N BB Xonssptividy ekyress@ll yin SatigadaprekantinGetelldyrsgclifas ddiydritic cells,

6 18 1f SARIEHR IR0 595 BB
II-cgatainipg dompattment (MY e entymatically pedycingpdisilidgrhpnds (Phan,
U.TAYR aB3PBioB Thens 24D (3008) G Nedo1ky SR Y Bl?ﬁ(ﬂlngrb? cfz’éﬂgf {3 BLA-DR

€] a Thr Leu Arg 3545 3550 3555 |1 r Leu
molpﬁée & ppea rsesart% ?orLl}sceﬁss %mpgglabmcﬁ-rﬁt |8y Va0 60 (1998)

57935806 3 Al rethér E&%nah%)ifﬂjbé ASOIIFH Yad fdutll Sto ThindS®y HLA-DR3

mo*@é@leé‘e rathlglh ;2%-2%31:\/23% ﬁ égrg'ﬁ“u Slgivlflngl_ © l’clhes © rarrFlirn% ngd @ g]equence

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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3590 3595 3600 Ala Ser G n Pro Ser ser Phe His Asp Phe

Pro Asp Leu Ay G n 3605 3610 3615 G u Val Ala Leu Asn
we@sAste22Thr Lys Asn G n Lys lie Arg Trp 3620 BEGREPB6BWS609

Lys Asn Gu Val Arg lie Hs ger Gy Ser Phe G n Ser

G n Val 3635 3640 3645 A u Leu Ser Asn Asp Gn du Lys
seq%%e?%%ﬂ%?g ghe t\éﬁe@% Egsrﬁlsfﬁgtg})?gé% alu Pro 3%%§V§>§>7tgbr fength
var@e®s theal 6-mear GEE 2y8-285) thel7-mes Gdd &H@'Z@éh apg, ¢hq g9rmer GILT
(216‘_5298¥al Thr 3680 3685 3690 Thr ser lie GArg Arg G n

H's Leu Arg Val Ser Thr Ala Phe 3695 3700 3705 Val Tyr

Thr L Asn P As T Phe S e P Val
o Bt DyRoVSI T SrARED g OF petsht By S R mgagmatory
cyt&kie bﬁﬁerf@b@ gannﬁz (‘IFBJE@Sﬁﬁ?}&%&?E@eM deﬁs; iAslndiBgr midedophages,
) 0 e Hi .
end@ﬁlﬁehﬂgbeﬂﬁ &Hd &ﬁoblfgfs (g}lgte% fD ?%Sal.d/ ng %e%g%&ﬁﬁéé&iﬂ%&%@-l%%).

As EFISF55 66D B 7E5p@sant lin énflapned joints & RAe patiangs, THET Sld become

L i [/ u an
oSyl S A0 AR, SRR oo e s
exoggsouFyntiger. G (F202Q) Aeqy bealerived frpmeexpgenops Slhel g other GILT
epigig)?, éﬁ%‘ﬂ 3808 p38&At T theVadntFil Qaﬁgﬁ@,r m&h Be LRbivdd Froda bndogenous

e e o
der?&fié%ﬁ#@g&@gbélgﬁg GITBJE, Al @thét REET_@;USFdsﬁ'ug Eand: G[‘[h‘i['—deiriyec? epitope
presgation YEDBRBetarIvAlY i A as B ek St il

lie Pro Ser Phe Gn Al a Leu Thr Ala Arg Phe G u 3875
38Bhe RRAGAMpithpp of brterfiron-gamniayindasibledysosmnal thiqh reshictase

. 0 S
ord fozrosy it A A RGN BptfPutiedd en
in itre bivalingGissryrismglsputhetiq Gilyl (182120p b neptids apd purifigd Hlp-DR4
352 it SvithYIEPITOPS s&stih e fidé @us Noavn to bind to

m"%@%g@g%% s%%ly Thr 3935 BQAML;EB Al%igggli s Arg
HI A pRefeteieh Alipite Shrgratie (e WAIAGY gL PSRt 3055

3960 Phe Gu Ay Leu Gn Au Trp Au Ay Lys Ala His

Leu Asn lie 3965 3970 3975 Lys Ser Pro Ala Phe Thr Asp

Leu H's Leu Arg Tyr G n Lys Asp 3980 3985 3990 Lys Lys

Gy lie ar Thr Ser Ala Ala Ser Pro Ala Val Gy Thr

305ESHHBET05 val Gy Met Asp Met Asp G u Asp Asp Asp

Phe Ser Lys Trp Asn 4010 4015 4020 Phe Tyr_ Tyr ser Pro_,

G TihSertesdad a@rlysifsqyealod theysesenee ofisn egitepgwhisharrs identigisd in two

ou{?ﬁiesegé/nc' nixg—%a%\}gi%@ 'Zs"rad'é%lg? H@hl_é?&{l/qlnld s§ﬁéylié\§ﬁd @HicHsWerived from
thefcin mtainitent Ttegrin 6L L Y7 MOS8 D205 45 b GbrI DL Bpwith the
an@gd;%&% @er.éﬁ_\l}cé: MQPYEKWMVKT@B’(NB#e L)egn'Eyllé_lr_lg‘kh_IIJ_fﬁﬂi@HtOwas found:
r r.Hs Tr j S..Thr _—
S B, s iy VG i
epifdr@ (AebleA$n Leu G n Asn Asn Ala G u 4100 4105 4110 Trp
Val Tyr Gn Ay Alalie Arg Gn Asp Asp lie Asp Val

41 4120, 4125 Arg Ph i ) . ALith 3161
IR I b i
and3 tP1Asrvirigeas PTyand Gdranchar, tespectively TREPIGOP Exinding sete2f6h
Gu dy Gn Ala Ser Phe Gn Gy Leu Lys Asp Asn Val
P8t 140 0% LR bEOcdl Yurkd Nabpdh (héal plbir in@ditdt Sroles in
ph SNy ot Eqi vélli Lys H S 4175 4180 4 SSeEezdfi% Aspo
emgyogeRdsise WRHIPHealing:” KERUPRTBPY KD g Bhe G AARCSION. is a
heterodimeric receptor for intercellular and vascular adhesion molecules (ICAMs and
VCAMs) and exclusively expressed on leukocytes. ICAMs and VCAMs 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 TNFa, which are
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4190 4195 4200 Phe Pro Gy Lys pro @y lie Tyr Thr Arg

G u Qu Leu cys Thr 4205 4210 4215 Met Phe lie Arg Gu
wo/2005@4622Thr Val Leu ser G n val Tyr Ser 4220 BQRBEP20RB®S609

Lys Val H's Asn Ay Ser d u\}ﬂ e Leu Phe Ser Tyr Phe

G n Asp 4235 4240 4245 Leu Val Thr Leu Pro Phe Qu Leu

up lgla sin ﬁa §to ldlsg%ésol lé&zﬁéeléiag%r é?l?esé{%h of 'I%‘Z\ggsrodfﬂ;/ﬁfe surface

of @d@ﬂmhal @llm Igwas slmwrnﬁlet thy §Xmeasl<|>ri ef @W%%HQXQAMsl is higher in

syngti‘iral 1fe 42RR Ig%t?l&?cs ﬂ?&gnﬁréﬁ WpbstdRrhAkY phSdhtd-GurédaivalSdtballeda,
4300 4305 Leu A u Asp Asn

A
Ieti’lesﬁ%dldmfn}&%@ﬁf_ﬂ?g) ?vé? 'ys Phe Thr 4310 4315 4320
Tyr Leu lie Asn Tyr lie Gn Asp GQu lie Asn Thr lie
Pthﬂ‘Erfg 4828824 3130 od3 SnteginsT IGIAIQIS Rﬂl@w@'}léulmaﬁed:’tte infiflsate into

o5 AT B, S35 250 b b

c1rc4i8ﬁﬁ1g4ﬁﬁﬂeﬂeunké¢yaessmns’GUMV@yuexlpeass @F B2 @nd biber Hitegidnwith low

SR A R S e

targey rto Bppra@ch infam@atios qpt@wnume igggsess and canper {(BugwjdMakagiansar,

4 | r
H. %@rél M)&i ﬁ@sof{eéfééql%%gri‘%zaég‘?‘lhé%& th&@sisé ﬁpcéz s cgisgﬁy E%%PO t the

Valfiihtb’ Oééhe idPprificd  TBE epike a6p sandifatepipT 4430 4435
4440 Leu Hi's Arg Asn lie Gn Gu Tyr Leu ser lie Leu
Thr Asp Pro4445 4450 4455 Asp Ay Lys Ay Lys du Lys
Iie Ala G u Leu Ser Ala Thr Al a 4460 4465 4470 G n Qu

e Thr Lys Lys lie lie
i’éﬁxm %‘%gl{é%’g ﬂﬂﬁ’(& ngG n Phe Arg Tyr Lys
Leu G n Asp Phe Ser 4490 4495 4500 Asp G n Leu ser
TyAndther epatopeywitiPhempderatal féLz@QRIQé*ﬂmy@nd@aanasﬁwa%ifsﬂﬁed in

P S [
fﬁgn :'e?gsﬂaésgeéﬁzsszagﬁ%egsg{ TH 3}69513163('792 $68; %%ﬂﬂ Neheso) with the

aming agidn seqgiencen NKMHGERSV gAY 3R d@&’@& 9 ﬂSPEﬁBd%PSItOI 3-
455%135[?11%85@%&12)1%' B. B @n@f}! >tﬁgeu794%c62|ﬂ>lﬂ Fs)%ﬂ_'f_re 2'5 la€hyldespdBROP1 anchor,
79 R R0 useRA ey APAJOP b I 208 oty (TRPITOPE

bind&kdeofel 3%)( 930) <400> 42 Met Lys Pro Pro Arg Pro Val
Arg Thr cys ser Lys Val Leu Val Leu 1 5 10 15 Leu ser

gm%l%éllb% i ousl|5_7|I )%Dgfﬁed-r%r%gﬁ}{-r %%Sr ge bﬁsgﬁﬁgllates lipids,

prergnmﬂysé:osgbmdmhgoﬂhMéEblmothw alhq Brdmn hgg lemgzged as a key

51g@:]traé%gu%r§a¥o¥%rv}@1 fdé?dr% ﬁ%’c&ls?u Al %?rc}@th fabory Hfkines, and

integsins| (revientad W8 TgkPro. SOCMEHNYFhelaBire REL (HSH) 67507l in addition,

PI3R glagﬁﬁn Tﬁ@oﬁyﬁt I%Ieoanh)é _?nﬁluﬁsge ; atlhjhg %5;%82?@ r&dptdﬂ{ §TLRs) that

recgryzq_(yo @@Sty’lfgL%crg@?P Mré&@tﬁ, ciipgly Lf}ggm apa]t.li)]<¥ge&—a§soc1ated
moPd’cglaﬁiifattkﬁis (@ALMI@) NFike, T1% KZ)@asllZS G‘ randéalmSenolvad (2003) 358-

se3 iRl omtioa g 0 EAMP R LBy & T el B fyndotonin)
trighefsl prodectidneef vbdibud 50016, ilﬁﬂ,lldmngLy%, Wlabh iy ykeyr @t@lne in TLR-
mefaled-H1 Y@slpohyé. 1 WasLRUwE tRafBl3 KRR Eﬁdogenous suppressor of TLR-
mediated IL-12 production and limits excessive Th1 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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165 170 175 His lie Phe Qu Pro Gn Ay lie Ser Phe

Leu Au Thr Gu ser Thr 180 185 190 Phe Met Thr Asn
w@eshew2d/al Asp Ala Leu Thr Thr Trp G n Asn LBGI/EBE04/008609

200 205 Thr Lys Ala H s lie g Phe Lys Pro Thr Leu

Ser Gn Gn Gn Lys 210 215% O ser Pro u Gn Gn

€] Leu As ! L 0 ‘
sl YRl T ¥ Rl Htin e v (s Axics
thmm4&(200&§ﬁ9@4553)2 50 255 Gy Tyr Phe Val His Tyr Phe

Ala Pro Au Ay Leu Thr Thr Met Pro 260 265 270 Lys

Asn Val Val Phe Val lie Asp Lys ser Ay ser Mt Ser

Ay Arg 275 280 285 Lys G n Gn Thr Arg GAla Leu lie

Lys. Leu Asp Asp Leu 290 295 300 Ser Pro Arg Asp G n

PhiJerlélﬁa%EéﬁP?P SIVH}Og%éC%VéForThr Gu Ala Thr 305 310

315 320 Gn Trp Arg Pro Ser Leu Val Pro Ala ser Al a

G Wrisifer itoﬁswhlchSNaSZ)nB/ 380d aBhomNesnsArRR Seamplaewd derived from

o R g LR R e eI P985 v
witBethe AsminGi amdﬂ&dﬁmﬁﬁ@ BBBQIXMTHMVKLIBHR (TEablerdh \@ch regard to HLA-
I@ &0@ lblﬁcﬁﬁg,l\‘}ﬁg %ueh% ﬂe@éﬂs%ogﬁlﬁte%gdﬁ‘gﬁng’&%ﬁp 3§§'Jyand 337V

ser lie
are,qsﬁas@ PigB4 mPﬁe@chﬁgﬁ regpectinely (EERITORAPindmg sepxe: Mg
Tyr ser Leu Phe Cys Leu Ay 405 410 415 Phe Ay Phe
ASPla‘dﬁ!inoEEﬁ adiiatd¥s APRECark mg J,p)é&ﬁb eetify ProtdisesApperd@fg plasmin

ogglaglggmﬁrra 1 o stoli 436 e th () E'&é &'AS PE(tPA) have

bedd MemiNed ifnRardsialsPThe Letivitieuoff RAs Alra cdbiollésbbyl @@tuvall inhibitors

(Pfg1 51 %Hm? ésginT A; ﬁ n@&yé%a%u%?g byqnﬁugng c%ﬁkmg]guch as TGEFf,

an@iy Getilagd md/é’ﬂ)rMadegvadatmhaE@dynq_eyiom@agengg qaggalgtgqp W1th1n the

PG G E R Mol X Tt
arthihhc @uyts daye led to tha hymothesis thatshesP Afrdasgrn szgtﬁn@ qj;s%l%ed with the

chrgcél SE‘!?E@H:EOF ar%ﬁme (&vﬂeﬁrﬁd %f Bulksdo I\P@ Hansilt68)). Lharieitis Rheum 46

N BT, Gt it B b e S fesent i he
1nf‘§a@ﬂied€éﬁ1‘c&ﬁRA§ﬁt1@xt@, @p’arbﬁdu&r lneohody s Asd sﬁd%a&\lﬁhrd]ﬂaxts which can

05 Al a T |
cxB25 P and AR g B BB B {imTly e Th
acthdty SSPAiB. GPA) SestiGilatedalhy @;naluﬁteu stgts a@HelE@ﬂ BB, whlch are .

o2 45 00 St SRR 0 D e e

lin€d of emidanteyrendéraiBzy (3284343 Pp putative mpéldg markgéosﬁé 635
640 Phe Ser Pro Arg Arg Ay Trp Asn Arg Gn Ala Ay
Ala Ala Ay Ser 645 650 655 Arg Met Asn Phe Arg Pro
Gy Val Leu Ser ser Arg Gn Leu Ay Leu 660 665 670Pro

G Pro Pr p.Val Pro a Tyr H's Pro Phe

Ar §ogym é@aWE;haE% ‘?fglloflgk’%%@ Pro Ala ser Al a

Pro Pro Ala Thr Ser Asn Pro 690 695 700 Asp Pro Al a

Valorsadf the 'gleh‘aﬁed\@mo@smthb’emsplms a @er@ stBomp binkting ZO&f With regard to

O ol L0 g B
heMayl ch@inArthe L6um@y¥ud@(95AE]D; BEQ. HP NP 62)74h the aggigo Agig sequence

K@ﬂ;sggg%ﬁi%gﬁ\; A(sﬂ%.ﬁi'eeé) Le% S%%Mﬁ%p@ @1Hd19gysc§6§é (1%) is

sulgtyntiped e P9Y fgnrtiening gs 27017 P9 WS@l\fH}Ch%rloﬁ% awsmoderate P4

anélgdg a$8201}§&b M3bicATHLNADRADS ab@drser Pro Gu H's 785

Immunglobulins (Ig) are responsible for antigen binding and stimulate further

immune reactions, e.g. by binding to isotope-specific Fc receptors. Interestingly, the
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Val Val Val Thr Arg Asn Arg Arg Ser Ser Ala Tyr Lys

Trp Lys Au 805 810 815 Thr Leu phe Ser Val Met Pro
w@Rooshew2iys Met Thr Met Asp Lys Thr 820 825 3BOI/&P2004/008609

Leu Leu Leu Leu ser Asp Pro L@zp Lys Val Thr lie Ay

Leu Leu 835 840 845 Phe Trp Gy Arg dy Gu dy

S 8 B S0 L50-0 B o i o

and3hs 86mBBChBZ 3n88HacH an R(&lpm@gssm(\@byg,s%ret R} oAmoammuth 20

(19%&6‘1%%99@% E& t%%héﬁdgnfgﬁ&l B@t’op@%ﬁZ@% ﬁﬁﬁ V\’ﬁ@ lfmﬁ{(ﬂn the serum

OftWQUSCWOSlg%R@P@Uﬂ@ﬁ) (Taple 1jqerrgatesayith begh @feook@va%l}
GQu lie Ser Cys Trp Ser Val 915 920 925 G u Leu 930
<210> 43<211> 1744 <212> PRT <213> Honp sapi ens <300>
<3CB> Swi ss-Prot/P01028 <309> 1986-07-21 <313>
(1744) <400> 43 Met Arg Leu Leu Trp Ay Leu lie

I)BI' APEOtSH} ser Phe Phe Thr Leu 10 15 Ser Leu G n Lys
Pro Arg Leu Leu Leu Phe Ser Pro Ser Val Val H's 20 25
30117Lﬁ/tb ﬁ)lj-emlve% shiepleSeur VahtiGied stadieGrevetled tg presegre of an

ep11iga)8 V\f_hé r%gd ﬁgmd'; %%téﬁ %%%Xa%lg Llégmgsﬁl Slqu’jé/ QEO SEQ.ID
) Bt s o o YT SENRECERS [l ) dconding
TE{I%‘CYI—%SQQ A‘ﬁg Prte?kfwu& Borkt&iks E?&thée&eak%@maMﬁr&n&lﬁgl motif with

ser 85 90 95 cy Le is Gn
139Leeﬁrmlg agl 3 Pbragclprva A2 %Giah a B 2 Oannél !L‘g"é‘if| 8% R‘iséllf’ﬁii B6 anchor
(bu-ﬁﬁﬁgg’goqe /g) Leu Lys Asp ser Leu Ser Arg Thr Thr Asn
lTe"Gn 11 120 125 Ay lie Asn Leu Leu Phe Ser Ser

2B sk 1 kS S Dk e KD f9vlatonry
dlsﬁﬁutﬂﬁroﬂ:ﬁﬂrchSEa i BulRirga. Alhd]/Ppll phsteinG shaleys chﬂervAdgfhﬂ domain
tha nstrgg ur%l_EIRf re%?éa tl-{;l}fle %p% I%h{ta%ﬁ{e a%rﬁgoli: f%Z% d@ﬁraﬁ{ E(‘LeeGS.]. etal,
}B@BShd@@SW@@O@E@u@eheaslerfprm@ Phe G n Asp Asp Phe Val

lie Pro Asp lie Ser 195 200 205 du Pro Ay Thr Trp

Lypril Ghif; BboddrateB i GRS tissues,
> 2%] éefvhgsﬁ s él' tcferchs ?r&pﬁe@&d’%ﬁ Rests ¥n el% tissues, was

u Val
first/ddentifigd Rsr mevel xandidats gsglezawﬁ@f@{?%{ ﬂE«’}s"f?l?S)émﬂ?fi mouse
NIIEB’P?) & thY®opeatidy lwnlhl s, Eﬁbthishﬁea‘d&imE’&ddﬁlﬁaﬁa]TZﬂQ'sﬁﬁ@l i€l roles of
i s eu vy Lie
DIty et evsaBd et gy & g Broseyshrties A 9%%%%?9 digegee gpg sperm
fert@Phtioh eD]-leteris Bave REifipR&HnGiansAsher&lwe nu;osndgythe Tingt 1nd1cat10n
Ser G n Thr Lys 290 2 300
forag&ssegllatl%ﬁf@-}i%ﬁlu}{ger Hs lie ser Leu ser Lys Al a
@ u phe Gn 305 310 315 320 Asp Ala Leu G u Lys Leu
Asn Met Ay lie Thr Asp Leu Gn Ay Leu 325 330 335
Arg Leu Tyr Val Ala Ala Ala lie lie Au ser Pro Gy

A yefAple et 340 345 350 Gu Gu Ala Gu Leu Thr ser
Trp he Val Ser ser Pro Phe ser 355 360 365 Leu

br b Pbesrepl e suie Fifinploly cisn R BEL I Afer g geip ) in detil i
exaMﬁﬂe IeBerthy (658mhled) aﬁldasyﬁe\halﬁhyld 3235a39lks 3OO patiitd with diagnosed
eroggfz Rgrv&erﬁéél ae%dn?i'lé case %o 1-9'6]:11’[1& n? e te%‘ﬁrkgrs gpéglﬁc fof 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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GQuval Gn Asplie Gn Gn Asn Thr Asp Ay Ser Ay

G n Val ser 420 425 430 lie Pro lie lie lie Pro G n
wabeosioie25er G u Leu G n Leu ser Val 435 440 4BGI/BRI004/008609

Ala Ay Ser Pro Hs Pro Ala jte Ala Arg Leu Thr Val

Ala Ala 450 455 460 Pro Pro Ser Ay Gy Pro dy Phe

Leyn 888 stuld$ ofk @p@@z insodlﬁ%Pelﬁg R/vh‘f'cq{socé&zgeé aé@f@orﬁr cgle exception,
P Leu Asn Leu Asni Leu

ro Pro
Onﬁllﬁeﬁl"e&%sme%% d y Ser Ay Ala Thr Phe Ser H| s
Tyr Tyr Tyr Met lie Leu Ser Arg 500 505 510 Ay Gn
lie Val Phe Met Asn Arg Gu Pro Lys Arg Thr Leu Thr
ser515 520 525 Val Ser Val Phe Val Asp H's H's Leu Al a
Pr r Phe.Tyr. Phe Val 530 535 540 Al a Phe Tyr Tyr
@Pg SERBHY Val Ala Asn ser Leu Arg Val 545 550
555 560 Asp Val Gn Ala @y Ala cys Qu Ay Lys Leu
G The epitSes Wizdh wep nBdHy FFO0d 5 e@siveARA sexes (45ont Y8 erosive RA

sangglgs)ﬁﬁ rﬂegvé’d Goth %Z(gli X?l‘otlﬂ}llsB I\'}S?‘ %CSIGLI%QI' ngBZ?§775§§92) with the

ser

ampghackd ﬁeqmeacq_@fiﬁ@@éﬁé $0Eblg/3). | additien el ng warigng of the same
eplﬁgfe ths lde)aﬁﬁa{ QThY zé\smelvﬁ n@ryAILaBS (2@7*7 fsb@ 611@ ﬁ?qu 5). The

H@W}‘n@ éBé* Qﬂog/gﬁl%eééca@ﬁ@ PA%%CfgngS,&ﬂg a$ & gl @thya3884D asa P4

andBoe afall D8FINasA BS dd ok Bindihasdhesmer Asp 645 650 655
@y Asp Gn Trp Thr Leu Ser Arg Lys Arg Leu Ser Cys

Pr hr Thr .

B bl 8 85 PR S hRcenihe b RogRR0f) drhich party
OVd_I;tps Iyeth meyepﬁqpeT@ascrthed s, RsobeEhrfophd ihythe Apgtesty ©f HLA-DR4

0 Thr Arg L P Met

(O Aty %3%997%9%” 5 705 710 715 720 Ala

VaIGnGnPr p Cys Arg Gu Pro Phe Leu Ser
cygpelygomtsm?%dm? 3%a @mﬁﬁw@wf ey lawsdansite lipgprgtaigss(VLDL) and
lowLMéils&?rh otésle (LYS. QJM @Arttibhe ad ‘hore%ﬂém?@g &nal Lf@id the cellular

u e Leu, G n Leu
bi E@}s mf%f@a%@ # L@pm&ﬁleﬁ iy tgr» a‘\wﬂE A?fgepgfgr( PRE C.Y. et al,
Nafehe 323 0?19@691 788747, Dnﬂeﬁtls}tlﬂ'g‘lﬁ ah/@credsed 4800 Afd.DiathdRsterol to HDL

cholglerdBab st heuly” Bt Rep Pttty B TRy ot o1, )
Rhévanatsb26 (1809)sE01 41y Q4)T!Fhe 8dEre1pidpmiilein agtiye RAwouldsbe improved
by tgg%tlrgnﬁé i lf{e \8'1@_{' @é{? kﬁ%d@t’é ﬁlegﬁg K;Efld ogle%'ng c?rg\rn%zé’ark Y.B.
et ahy 4uphded 1@3r(2@@23 1§&d99h§1116éwn(;ngr@ase¢lrcgrdm‘@s&xé¢r meuallty among

patibhts ¥R cﬁycfmé—ﬁllﬂaﬁﬁr@at d1€é%§ES,L§iéh-5|§ rRP@ 9wRk Qlogﬁgeﬁ@!i (Symrnons,

Ser Val H's Cys lLeu
D Farl b daRipperail 2 Sga 00 78 17 Dt Wap st et Vagel ingramation in
RA Vedds FtbChlbé«i'e@l oyd $igld Ryéls,Ahere g@n@ 1r§e Bk c}{adthe‘fbétlerosm The

ool S o e Shencis

mei af@c;edA&mn@bmnglrmﬁ&rreﬂ:thQ aﬁ)nﬂQEAL(ieSeRv‘fiﬂnehmanﬁbnbe answered

yet. glljgwgf r &FX %bgr\%tgnyof &géer%:r lgﬂlﬁiz é@gs gl_}[yA 9’3\{rilenl‘tg91§pp£?ts%§e validity

of thhpreﬁgﬂect;‘\polB epit@ess 95augsderded R can@t@atmﬂse r Asp
Pro Asn Met lie Pro Asp Ay Asp Phe Asn Ser 965 970

97ﬁ1eTl¥ﬁgtH%Erlﬁ{t9\p\6@| 28 2@28 b%ﬁrnoéﬁgoﬁ) r(987|79289’§‘§ Rad’ éen identified

e er Pro
IR e R R EA
pladchy lfr}vffélr@l Ythéd predehée BATA: AIINHI epit6peby in &ﬁh&ﬂﬂ &offr6l Iﬁhies is not

surgndy The %él?glg%ﬁ]tg%e%%ﬁﬁ?w@r Somy AT E % sl 10 wo:

5) if gpecifisfortiresivd RAVal Asp Leu lie Gn Lys Ay Tyr

26S proteasome non-ATPase regulatory subunit 8
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1040 1045 1050 Met Arg lie G n G n Phe Arg Lys Ala Asp

Ay Ser Tyr Ala Ala 1055 1060 1065 Trp Leu ser Arg Asp
waensser22Thr Trp Leu Thr Ala Phe Val LeulO070 1PGBERDBO008609

Lys Val Leu Ser Leu Ala G n Gn Val GG Ser Pro G

1085 1090 1095 Lys Leu G n Thr Ser Asn Trp Leu Leu

SeAn %ﬁo%ah%%eolﬁlt%hgg qu Aﬁlgriltilfgg e FlAﬁ Qn&ﬂ?%fosm?@s:ﬂnz%les both
frox@ Sﬁ-ﬂ@hy?lnél synpde ivapri@dyrow Mfguatgrmﬁlbu%w iﬁl fée 269, proteasome
(PSH!DS)D‘ltHe i—g-%ger%ﬁ@g-%ﬁ@ ﬂIGSE@| IDINO! 68 wiia theeamidoHicid sequence

e s 0 B e B B it o 16

med RORITISLZA 8L83; FEQ. ISSN(B&b),Rhe 11lenler@SMEB 1{218¢834AISEQSED NO: 66)

andyfi [t SV (%Eﬁ%{l SHR, JHERG ) CrE g 7B Boedes of Length

varlays stbpofes thevialididg pf ﬂ:EuddImﬁeGepltMad asAd dassils MAS@-dasived antigenic

pep]&?g '{fuee LPE%’%QQ‘F}% % g‘ﬁlé)g?ﬁal\tﬁii P@%g@ll@cgggﬁal%%e ﬁy D%Y* Oéﬁpblndmg
(TEBI'ﬁogarbmémgAme )slﬁndmgdoiﬁLA@%l pod ﬂaeocox\ﬁgnq gnan in vitro

blnéh%%oass]ag ?}ntﬁreﬁ?z gngDgg(gl?g% ’\ﬁéptlaEQn Arifib@ HPAODAU anolecules

(Fig. &) M@r@@g et 1o VRIUS agpifs {eygrtirzsgﬂt%ﬁ%f*@ﬁ% 1?5 APSMDS
(218243 MHQATR N@FB bind @ HEA-IAR4 il  nhRleratbaffifitg, €dnfirming the

T PR ogEq 16 BoD8S? 106 £k 1D IO A Vi Hdghied once

in dnaihpSésed Abatrdysampiep e Al a Ser H s Thr Thr Qu 1310
1315 1320 A u Arg Ay Leu Asn Val Thr Leu Ser ser Thr

d ?‘h{’g‘ﬁof%n%&c}@?s5@}3§q%uﬁx? Pméﬂey%igﬁﬁispf%%% Lol and is

mv@ve;l GnLeiTRaan@IdemSeieg@é%ﬁ@ YO setblq_uytsnamde peisinga| Mpgmer, the

pro%é@&n;%@?e Mﬁsﬁféllforq}% é’esﬁ o§ @éve%e)l %rags&lp% ita@t'érd— % nuclear
r 370 qﬂl g Leu

fact@;rslﬁ%fﬁ cyr fercogtrel ag Agﬁn%ttp@ S 36 i dabaRsaens. The

re @atb adubirlhfts \GH tHey prdtbasotrlie Saréaim ﬂﬂan'EyforTfHe h&éctﬁt}d of protein

1405 10 As du As r Tyr
degﬁ%‘% SO TA e o b iy R inkfont B U focssary
for Aha aEﬂi\QubﬁLbthB cBli diwidn Thuitrélr protedn 28i (Cdc2d), ]m&@sehﬂl%cell cycle
re'r}]fal OlPhg Gu dy Arg Arg Asn Arg Arg Arg Arg Qu Al a

EBFEOTEY A 1445 1450 1455 Val Gu Gu Gn Gu Ser Arg
Val H's Tyr Thr Val cys e Trp 1460 1465 1470 Arg Asn
G Iy'nm;man‘ﬂgu s@Epygly docrsesed deselavet ciarelating papigasagss \X&Proteasomes)

weé4a§teéé§01r}4§§ulﬁh sathBlds LoBtaingd b RiSieklsS witha dlﬁ?éierﬁr Qystemic
Leu %mg%? 1495_1500 Leu Thr ser Leu

autsaglpfnnn@ dw%ses/andg Faseerok o Tk apmsioe G160 8-2052).

Théek YapPEdts :TH%SZb(?V?ISdng@ 'émérglti%a_ﬁ/ 'beﬁ%{lfﬂi@ Clg&%fs MactPrBfe@so'H‘iﬂf and disease
ser u s Val

sctiaed forRRTRFE Py e B o PESTO 1EAGVAF Ry fPibpgsome s

disdseedSey tpi%@r 'Ehbselqﬁént'l"lyrimﬁﬁep rdsponsky,r wAkh WooldAndick&Sen antigen-

o3P 4Bty B BT, iy e e
magdituda of &ﬂhlaa:yhn@gn i pstolineu@eudigtayes] Faom 1tbgh fmgdogs |_l§gsrer and
cov@fﬁefgg@m%%ﬁgto@f % %)g’mélc%,ﬂh gprgke'ﬁrt 9 ngfél n'rﬁl%er@of(‘glsease severity
in TybiETOnA RO Bing: 167 SPIEROLEME (St GER. VN NOj64) was

maf‘{&i ideRtfiAY 9 &M@Jmllﬂéﬁou?" aﬁaléﬁ@gu tHi6 3GnMhstorPhe
Leu Phe G Thr Lys lie Thr Leu H s Phe

Interleukin-1 receptor
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1640 1645 1650 Thr Lys Asp Val Lys Ala Ala Ala Asn G n

Met Arg Asn Phe Leu 1655 1660 1665 Val Arg Ala ser cys
woe@shew2Arg Leu G Pro G Lys G Tyr 1670 1675 1BGDER0O4/008609

lie Met Ay Leu Asp Ay Ala jhr Tyr Asp Leu Gdy His

1685 1690 1695 Pro G n Tyr Leu Leu Asp Ser Asn Ser Trp

lSIe ?sn@t}?r I{@ﬁdl%tg n-k@ﬁ& f?ﬂ7 93 1%‘87 Ig} 8133@1% Iﬁe@ét%u%?%‘o PA('iE—lR) which
way idgniaied Mwomﬁ@l‘teei@r@ﬁa@}rwadsyew& @ RES9% QaIP 'NO: 68)
mﬂ%ﬁ@aﬂaﬁﬁﬁacﬂ u¥Ade H@LWFV@AK%@DBEH’@ 63 abRID>TIPRY (R238>SEQ. ID

p OO> <308> S\M Pr. ot / P
NO; 88 YOR B5F Sesn L apyo, (oroeeh DEapbisT 499 PRV fer pishppcontains o
str@Ry bﬁdith’fr@t15®d‘1t}1Lﬁdga1lcEtb bﬁidhrLg%tb ﬂmJRAMSH'dplubﬁity alldle mB1%0401

Leu Ala L ser
(rigfoRE b3 ihges e 1T g A g & ingd Hseg the, aftic fptide was
showeui® Hhd teilELAABR4A3BokOul4Swith dmgh affigity (Bigp3)Vaimilar ¢o VE4(309-319)
pe Hye Val Thr Val H's Asp Phe Pro Gy 50 55 60Lys Lys
H'6G val Leu Ser Ser G Lys Thr Val Leu Thr Pro Ala Thr
65 70 75 80 Asn H's Met Ay Asn Val Thr Phe Thrg&
pr brtedenkingh (B4) @ a prp@fasinpgoryscytgkinesapd ampligaied éy ¢ variety of

infé%i8udaRmkiyie r&B6n N8 ks Wl ay/al RA&aAd dkiger Tﬁ'ﬂalﬁﬂﬁt(&f Qisdfdds (Dinarello,
n_Vval Qu L Val Val

Thr S
c. ifepdih (o) G0Js 7181 Sobiss ol rEgechecE b f}'é&f}wns s a
mgrhdl $rahkducer f5)/c[‘1g§'éircelﬂ’pfblﬁr}ituﬁeor tbhrstindid4e @B&elhlb@nﬂlﬁhs Lecreased IL-

A M o0 D o 48D SNy e
maAHestfioms @ay V.M. &hl@umamgyL%ﬂs (2088) 1i36i197.5ILGE s m@pfed as a key
meﬁ%orLgb ngéhr%ggh gcﬂvﬁﬁﬂl Gr rlln t?%ph%é’s Yad teunk r]ﬁ ty?r&bhocytes In

Leu Val
additign,dilnl Feptribyges| tpemﬂﬂ@nmtlan Tysingdgging dhe prpresgion @lf &eﬂ -adhesion
moﬁ%ﬂle§96th%)f Q:y@k[he@ dhdVeherRO8n &8 Fuftherdshie Hne élsov®ivotal in the
f(23§ sGIuTrVagALguProulserPeGIEr ¢
esrruétl%w eneprgdTrtilge 9284285 $uulaing |the PR uﬁ%ﬂn of matrix
mettllbptdtéindys. Ahls,Gie INS/E-IR Leympletl iYak fiRt dlase thiget for anti-
245 250 Phe .Leu Tyr.

€]

B N T O R IS
1RAJ Was@een &pprovedifok ile: tsetmbwtof RAopaBentsSer Leu 275 280

285 Lys Arg lie Prolie u Asp Ay Ser Gy du Val

Val Leu Ser Arg 290 295 300 Lys Val Leu Leu Asp Ay

Val G n Asn Leu Arg Ala Ju Asp Leu Val 305 310 315

320 Gy Lys Ser Leu Tyr Val ser Ala Thr Val Leu H ser

d Yibgapod@sn 330 335 Asp Met Val Gn Ala Qu Arg ser

Ay lie Prolie Val Thr ser Pro340 345 350 Tyr Gn lie

Hi $hiRB@rdsife RN Sad l'es%§ hééstoTa\H e hﬁe Laesived Grofd YheMRtreted matrix

propg hepmeyiie 6 Mpr e Abans BMags 388 895 1 v dio)aFEh the amino

aci¥/adquehee BMLI—HIDHNQISEE (Ralple 'EDIrFLMiienﬁ)fE, der 14-mer BRH(1390190; SEQ.

IDﬁg éz%)ﬁezvals_nlcgengpgd §V1¥1C1}188 %i VaI cgmLXf? bﬁﬁ'lsc%? on@o? experiment.

Thé eEitoferdepints AstgorihPRBYY40Y bnmgwmlgaﬁWSérlﬂmem #30P Ganchor,
1843 & %@@@L %ﬁ%—i‘g@ﬂ&a BAnd¥BE (TRPITOPR Bk QrdYis)Ser

Fibromodulin belongs to a family of small leucine-rich proteoglycans (SLRPs) that
bind to TGFs 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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Val @y Asn Ser Asn Asn Tyr Leu H's Leu Ser Val Leu

ArgGThr 450 455 460 Leu Arg Pro AQyG Thr Leu Asn Val
wWewsPes21 eu Leu Arg Met Asp 465 470 475 480 ApQI/BPB04008609

G Ala Lys Arg Tyr Tyr Thr Tyéﬂ Leu lie Met Asn 485 490

495 Lys Ay Arg Leu Leu Lys Ala Ay Arg Gn Val Arg G

rfe,? &Y%]d?lg?rgfpli %gr g‘#&l@qz:;Sébzgﬁh%@?%g%'%% h%n formation
anckdgr@@@oxxa:} highly emhancpdin therinflarped jointep{RAIPatierts, ag) ipcreased level
of ﬁafbnﬁ%&hﬁs&nﬁg’éeéﬁsg Q1. M8l 2V IR tAS RopGHerYabn ¢ heVBEL that the
Asp ser cy Val (545 550 555 560 Gy Ser
ldeeaged/HM %romwga%@fﬂm@l&y feppd g RAGAMPAES0 A&V@O@%OW@ (3 out of 4
syn\pgajasgﬁglegyo 575 Pro Ay Gn Gn Met Thr Leu Lys e Qu
Gy Asp HL s Gy Ala Arg 580 585 590 Val Val Leu Val
Ala Val Asp Lys Ay Val Phe Val Leu Asn Lys Lys 595
600 605 Asn Lys Leu Thr Gn Ser Lys lie Trp Asp Val
Val Qu Lys Ala Asp 610 615 620lie Ay cys Thr Pro Ay
SeGMACPEY.3/Bspracgptodl a Ay Val Phe Ser 625 630 635
640 Asp Ala Gy Leu Thr Phe Thr Ser Ser ser Ay Gn

%Q)'ht ﬁ,f 8 s%ngl grzh%n@\ %fbsﬁéwgneﬂtﬁarg %?%beq}gm%ﬁ ng}%un of the
mumle Eegking Feagpioy & Y%Bg tha 1oempr GYRBripp9 78 SEQ. ID

Notm QD tB8AnRES aki sl eﬁEéJE’FMﬁ(MR¥EHY]§I—@F/BS£1dCﬂtsVIe Varlant the

1508 G0 B B N B0 1S A

synt2RicLESRBY B59a875Pheptidel wis pshoyws €y didss no THEAGR4 rhel&cules with

2 B AT o ot B BT S i «

moAcm@ phsle bindinyalotfervithAragp<eSer DRBE *(PI0d binding QOEFHEORE binding

sco% /;I}-f? pTl%eggmg@e '3\‘1’39 @%ﬁ?}?ﬂ'ﬁéﬁ%ﬁk@ E%ttfl%s}% f&aﬁ%&qpﬁﬂce it was
ideptfied ipghaspument oleeonﬁheafﬂs;stesrtgmrswgts 800 Thr Trp Glie
Leu Ala Val Ser Met ser Asp Lys Lys Ay lie cys 805

810h8 tﬁx/l\@QF/ A §TASPrLE 2;55105 gog S;Leu ’IArTHémVﬁhe '\fﬁ‘bte% '&gg‘?cﬁfferentlally

Phe l'i.e
expaifed drovghy uﬁ%ﬁﬁlﬁowﬂc AR w60 B1 P Binet Alathsky Crtokine
Grdseth Fﬁyifor R0 17Y2004) §9-Q5). IAslizatd, ML 3ein dLGN-VaF, abe gecb@éd by CD4+

850 855. 860 G L Hi Pr Phe
TGS PR ey o hpT e B Ol B Mg Prighing from
progauitorakllsTinrthe bSnomPrrowl Jhe siticabenle bedenSeitic Vells i88be B8@ation and

detpu et Y Beanoey sttt Hagh o) Rl f e Bgrdopmen

of sutgimpmpgep irdlayznatary dispedese sudn s BAobp 2mnpparting @uvgimhgen to the
dra}fﬁﬁg 5518(3}915514 WEeI%fIQC:l\/@ﬁcoﬁﬁfér IaM& Tili‘ﬁe P{ﬁ{fe 7f‘| c@llsv q‘hega%gwty of GM-

r Le
CSlps by limgd e N e K Y@@@CtAélelAu Srpping: TgleAfi%nt;@seB receptor
eplgé GRB (539-IMNSHal IIPNO A af Brpultive 3ehdidbe p%?ﬂd@?rﬁtrker for the

T glie Leu Leu Gn Ay Thr Pro Val a @Gn
dla&?b‘%”ﬂ?ﬁ“@ U 980 985 990 Asp Ala Val Asp Ala Gu Arg

Leu Lys His Leu lie Val Thr Pro Ser 995 1000 1005 Gy
Cys Ay Au Gn Asn Met lie Ay Met Thr Pro Thr Val
lie 1010 1015 1020 Ala Val H's Tyr Leu Asp Qu Thr Qu

Gifbréﬁ sLys Phe @y 1025 1030 1035 Leu Gu Lys Arg
g a Leu GQu Leu lie Lys Lys Ay Tyr 1040 1045
1050 Thr Gn Gn Leu Ala Phe Arg G n_Pro Ser_ser Al a

Phangther spitpPEOBich GHDEAD ¢S bpﬁ@dvam% expgverR4 Brdprived from a
proféih tdinfedl &3#tid§ mefihas TINXYRIth¥ab-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 DRB1*0401 (TEPITOPE binding score: 2%).
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1070 1075 1080 Lys Val Phe Ser Leu Ala Val Asn Leu lie
Ala lie Asp ser G n 1085 1090 1095 Vval Leu Cys Ay A a
w/atoshys22rp Leu Leu Au Lys G n Lys 1100 1105pdW/EP20Ps/a8609

Asp Ay Val Phe Gn du Asp a Pro Val lie Hs Gn
Gu 1115 1120 1125 Met Ay y Leu Arg Asn Asn Asn du

L . 3
| Yéor@%% %%%nﬂal% ée V(%g‘g %tc;lugo isjc%lﬁ.gar ftﬂkﬁ%’ﬁﬁoléségk th@tu share a
corgingncplupsgholinikbizing Surtifiberioned el Wosbh, G fie SrhfRy d £ Nat Rev
lipids,
Mdf‘b%ll glé(l %&@@Z 9551} lﬁ%'}%ﬁ%htf Bgt#;?%r%e?m?ggﬁk{/ %E@W@ﬂl&ipho ipids
as ‘@1 A RIRSRS] g}f TR PRRTEIICPIGEN CoRmpleres, PR to the gryolvement of
theﬂ@&%t&?%%ﬁl@rzd]%uaa%dgl Arﬁld Rhetdiesorfiip. SortinAhexih PsnAafticular is

L As T Asp P Ay L G
el RSPl a0 AL SRRk ' I mesbro
traiffﬁldmlgd:tbrﬁxlearlﬁ&ljrelcﬁﬂnn@enddmemdsyw})é&xpr RiréindspxiRlfeplapabrole in RA,

40 245. Val Pr Ar i
e L }‘%‘63@%%% hoRf's U Bpment. The
epi@ipe SM)é3 mrz PHeSEQt IV/AJO:Pie idini sstuﬂmsgggeztm lindg between

p Ala Pro Asp Hs Gn G Leu Asn

SO%%SQ?Q%IHJa% L%EEIFA@S Val ser Leu Gn Leu Pro Ser Arg

Ser ser Lys lie Thr 1295 1300 1305 His Arg lie His Trp
G Ser Ala Ser Leu Leu Arg Ser G G 1310 1315 1320 Thr
Lys Au Asn Qu Gy Phe Thr Val Thr Ala u Ay Lys

A pxadgle 31330 1335 G n Ay Thr Leu ser Val Val Thr Met

Tyr Hi s Ala Lys Ala Lys 1340 1345 1350 Asp G n Leu Thr

Ba%feaquﬁ;ces éﬁ@l’fﬁ%d% Sexey g andll;efrbésng‘ligéoskl;’% 684 erosive

RALsympks rwefmseﬂaﬁ @his 87Bn8 gosemh fpr eomwncmuklenseseley@tfwboth RA

2 1 T
ser M%ﬂa seﬁé&lcg We%é?gd@g%o;nﬁgﬁed ?&%ﬁh%eé%ﬁe sjglrf[ueM%Es of the
cor;mdosamgﬁ imm sad pPEhandsBCagptlsed it shes serume ofafwe Rglthy test
per&ﬁ/s ) ¥al oﬁﬁipth& Yiges]’vgérr@ sélléz%%r fod A@l?ﬂhé{ﬁva%g%%dryglag Ve&—z%ﬂred in at
u r .
leayt ghrep PRalfa% ﬂwﬁﬁE@ﬁ&ﬂn@g(%ﬁ%’%’@ﬂ nqreraare B p Asp
Cys 1445 1450 1455 Leu Ala Phe Lys Val His Gn Tyr Phe
Asn Val G Leu lie Gn 1460 1465 1470 Pro G Ala Val Lys
Val Tyr Ala Tyr Tyr Asn Leu G G Ser 1475 1480 1485 Cys
Ar_%lg h_ Tyr 1'611 Pro G Lys GAsp Ay Lys Leu Asn
Lys eu cys Arg Asp G Leu cys Arg Cys
AI a G G Asn cys 1505 1510 1515 Phe lie G n Lys Ser Asp
As’pert put idlevensetvey sapigesregosiveuX PORFIaBPERAL 3O/ AdSS twg epitope

I L 3
der:{?lseg 5@% ilgé IEJSSY Glayn Ma ofﬁ?eqnire)ffalﬁlfﬁ trypéin Ihbittd TTAHE (i—’ﬁl 287) with

thegmipp acidesepence 9665935505 56 Tapla ) Aact o SpRpoelop cppth variant
of SRITTEM PRlopASix en¥e vididhts/af ﬂib%ﬁlelﬁiﬁﬂa@?@pacyul@ e identified

B T e ORI AR
ID ND: 705 the GoymbdTTHe (274528); $BQADIS051BetheASpmPhE THAI2G3-287; SEQ
DS YSaRe A SE 1 Yor B 115A AR 4500 s
IDOE SEH n 1625 1630 1635 Asp Qu G u Asn Gn Lys Gn Cys

Gn Asp Leu Gy Ala Phe Thr 1640 1645 1650 G u Ser Met

Vah s ¥dgeR HRonPile ShsteflIondl FarktfrpITHPRA274-287), the epitope contains a
very strong binding motif, with regard to binding to the RA susceptibility allele
DRBI*0401: 277F serves as a P1 anchor, 280D as a P4 anchor and 282S as a P6 anchor
(binding score: 1%).
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<210> 45 <211> 93 <212> PRT <213> Hono sapi ens <300>
<308> Swi ss- Prot/ QH299<309> 2003-02- 28 <313>

W@ 2905/0(493) <400> 45 Met ser Ay Leu Arg Val TyPCBEP20341008609
Ser Val Thr Ay Ser Arg G 1015 lie Lys Ser Gn Gn
Ser G Val Thr Arg e Leu Asp %ﬁy Lys Arg 20 25 30 lie

S S S AT e D ST b o

prdcta;&’e&e :_{I_%ﬂﬁbﬂ'd)‘trs tlgtdﬁﬁlﬂ @ Eyaburohie &6l GHAPend/appes o B invAbpd in acute-
n_Tyr : 5 70 75

phigs Ferntons WL TR MR R Ra (R W os

90 <210> 46 <211> 567 <212> PRT <213> Hono sapi ens

<3005 is<3 olysswihe s derforndie Riotissgeosf figpbodp- ipgpartigdsr, in loose
cox{rﬂe%hv‘?s@% %\ﬁ)@rﬁ fifd t"@gré@e? E(re \ﬁhbl%ﬂ ]A'eés L’ﬁ{éeﬂljb%g*gf‘l{yaluronan,
JohgeWiley & Sssp (1989 ﬁf\ ﬁas&n@mpgtas%ﬁr@twah@ﬁc@%mz@rtz@'g%@d other

tlssﬁgﬁw&r:e Yfgsé%{%zemeve@ltrﬁceﬁﬁhr Ria®rif5y fobitin @ag%régate@ lxlwtlhquoteoglycans
a

It gloprhsermeny 63 URo e g OB Seles RO T e ke ety Bejviie vi
bmgll 1% €3 selllemifabaprodbias, Alieh by €DVA lanl dCABSE+] ASMdSEn, \OB7& Knudson,

PraSksy dtobhigitptpdlic L Stk g Q%%Q% £ipss). R s
acoémpaiﬁh:d 6 y langp imcr@lsy iGtoteliHEOM nl&5;oirj_loﬂ1@dyasAye ag\vist the serum,
su@yﬂ%{lﬁfli‘? %ﬁ@gh%;ﬂ i 1n§tgﬁﬁ%ﬂ fh@ufn%fbl&'l cﬁnﬂsx_ﬁi_ﬂ %m Laurent, A. et

Leu Phe
al., Beandd @lirfeb myestidpd1 h4273é0‘§)35 140 Thr Trp Thr G Val
Hs GVal Lys Leu Arg Asn Tyr Val Val G 145 150 155

16€okbfﬁex¥§ll)f nga%foa ilei?‘ri?e Ih@lfarﬁl m-FEYr[be'Pd Wwerle@ibséWed B @rde ainounts in
i s ser

e e ek e ) S ) G e s

(1993 54 -826)e Theryle f shAId - H&&Scoﬁh}ﬂe}i\/hi inflgsnhateryRieectiénAmgight be to

mokéi?{ tﬁee &Dégsﬂglrlateﬁcgoa ﬂ%dl% oLc%rf}a %c%%at%r{ar% @vaion (Isacke,

C.MH $ Yapovdl HiintIebiodess elEBiol Bhe2000 7Mpr722 2ARBGoRES, synovial

B Bl S SN LR A 8 S Bty B ¥copron
andg ynenber A he hyaladberirpfagnilyred FN-RirdBog peiny isgipwekiy ELG. et al, ]
1m§ﬁ{no§@51 %1399 "59536801969 Hé@'be%ﬁldhé@h! ﬂ’f@tna LbRpRE OfVIEG-6 with Tol

r.an Hi. s
HHstm\?ﬁ} e i 1@ ﬂ‘lﬁran@FY QQBlaﬁ‘Q‘SL @O‘Ef:n “EE’ %Fgacuvatlon of
infASimdtRIh-he6SciMadl ehe;unésy(wléduawéi&p}l\@l et\Al, Illﬁumhmj] 13631996) 1609-

oA Ehen i S S BBl D o e
TSG-mOaIG I:&I?-Lfaﬂnd'gn nfkihd:e@« , ndyguiotd b'Eymp\éaﬂanleRM %Vé.%mﬂl_l’fe Biph contents
of iR T80 yErol Bl el Bl bRV SNy PP T

Asg Arg Pro ser Arg Met lie Phe 370 375 380 Tyr Pro
hisregidaneg, gether with theidentification oAmlaple length yagtants gf 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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385 390 395 400ser Asp Ala Ala Ala Ala Phe Ala Gy Leu

Ser Arg Gu Gu Ala Leu 405 410 415 Arg Leu Ala Leu
Wos@sAsp23/al Ala Ala Leu Hs Ay Pro Val Val ApQr/ERD04/008609

425 430 G n Leu Trp Asp Gy t,h r Ay Val Val Lys Arg

Trp Ala Gu Asp Gn 435 440 445 H s Ser Gn Ay Qy

thepiékgmé@b4\(%98@1ﬂogsﬁqﬁﬁb‘%\@lh%ﬂval U 4THe: 81471 17‘&@03E4<§§D NO: 15),

6
theTy o G4/ 6971122 BEQATONGY §4 6l G Hhc CHIF ST 144 EQ D NO:
16)Drl\q011'e|'ov§r Ghe/ pﬂ_ers&té/@ Epﬁ)pé di ’?ﬂ;ﬁ a vyl stidfl% PRB14A0] %Qimg motif:
a0 Bearon B ik 190

Ala ser Asp Met Qu Ay Gn Ay 515 520 525 H s Val
H C2 wHiyh d@istiAltes HproSenteBr @5%earf phissnaAsptdie mabd pla‘jzsya:‘,cntlcal role

o S SERHEGE R Sl PP SeE el gy o v

synthepizEAras g singhi-chaiis recRdsOr-andd, pridt o se@eticrR i enApRAtiedly3deaved to

for?gggr %&éﬁﬂ%@ﬂﬁ% 1&3@> r{tﬁ“%-cﬁénﬂﬁte E&%ﬁ%@ Eﬁ@ﬁ?@i (1697-1711)

is \emtedeat thy VeI @ﬁ@n\raus A th@e@‘lew aeeu H’fep G 0t @@w fip) further
pr&t@ol@(csd]l;r r RegBRled LK ablivaitdd €1AA okl th¥ Q?zﬂae&ha?h laR¥xn, Which is a

fg s&i&fﬁwﬁegpmgféﬁﬁ 5 Ié@ &bgaef%% uzg [1981) 8685-

ﬁgp @y Trp Ser Phe Asp Al a Thr Thr Leu Asp Asp Asn50
55 60 G Thr Met Leu Phe Phe Lys G G Phe Val Trp Lys

E)n E%;ierésﬁqe%%g 7e5 tSCQS T&Q 1s§§9<§6ecgglq\l}%§g£ %{o&%n’ér %P%ressmn of

1nﬂ?alrmna(togy Eanti€sHinsl lAsarmser db&nsﬂyetenea,galms@ valysusm@hcmslc agents,

mcpzﬁ %%t#ﬁaovff%% \i@% %E%n{@oﬁ%& ELES l\@ethxas M@BQI 150 (2000)

dn@grotprletemc@vgyrn, heweYesyucansigad §ptissys dfzr@gmaad Allaanfestaﬂon of

dlsééﬁle Jeh, @Y, 3t &, Wdh K1 WoRdhséhra13(1999) s7dBen)d y Val
Leu 45°150 155 160 Phe Phe Gn Ay Asp Arg G u Trp

Ph rpAsp u Ala Thr Gy Thr, 165 170 1 t. .
G GeRioBe Pt Th SraaPanATo IRy bt ey geisatedif implBated in the
paﬂh@gen'b&@ ol 83, b&ed Alhg;tﬁlai@; shewirg iyicrdi@d Tamelsoffcompdenite metabolites,

incigingyCh &R G oflatity Spfvilf dulf Pl nghfl (RReUhPRA patients

(Nadfai, 5. 22 0l AAgthisip RhgnmPite (292) 964}9@)5 I@radd@cyl #allggen-induced
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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
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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

Another 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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545% Boifer, 59138@23 hIQRTO‘&bZEB ejqphed beibe cprtexal®A. 59 G u Asn
Asn lie Gn Pro lie Phe Ala Val Thr Ser Arg Met Val

Lﬁt&&tﬂa@ yItHe aﬁ)ﬂrymgelgzlg%tiﬁ 21 Os@%gnﬂz'éHtB 3-3{ thé béme BFtein, which was
higlg Abyagant il A cpygolgerpRiesy ¥ §§P35R$E%§f@ Rith the
amﬂa@ a%ﬁi]é%ﬁuaﬂ DRRRI)YODUDISPDEN n sddifion 6dulfiyle 164goh Gariaris of the
same eplto)f)e V\%Erte f;)rl?nd X’lalmos Isamfglses lﬁse lil/velll s Jecrlge|c_i| fromA{h% shortest length
variant, SH3BGRL3 (31-42), the epitope contains almost similar DRBI*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
SH3BGRL3 epitope in the context of RA.

Interleukin-4 (IL-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 DRBI1*0401 binding motif: 299V
serves as P1 anchor, 302E as P4 anchor and 304S as P6 anchor (binding score 1%).
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ISRa TSDARS gty RO SR n P o8 s pimyune discase
sud\ééqul’gr (GHavén, 6.5 e al.j Biokkim Miopshy¥ hrctPhBE7632002)070:80). The HLA-

DRfé%scs)éhc;e r?ééL 1?at110éé{?‘zﬁ%1 t.%%p&%ﬁa %ﬁ?siﬂid@@gn %%%Tﬁ% protein
is prioduced and p0331b1y 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 (HPX): 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 ID 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: 1%).

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
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(ZOf\))éil %@@?? XF%%E%I ensgf%ﬁ)o aésr%p ed tojb %;Iﬂoieoi)golfggrgﬁﬁ %f 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 i vitro (Jakob, U. & Buchner, J., Trends Biochem Sci 19 (1994) 205-211;
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Binding properties of ITTH4, C4, C3, SH3BGRL3, Figl, HPX and Hip

In order to further investigate the binding properties of the above described antigenic
peptides of ITIHA4, C4, C3, SH3BGRL3, Figl, HPX and Hip to HLA-DR4 molecules, in
vitro binding assays were performed (Fig. 3): According to their ICsy values against the
reporter peptide HA (309-317), the synthetic peptides ITIH4 (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
(Ii): the 15-mer Ii (110-124; SEQ. ID NO: 83) with the amino acid sequence
ATPLLMQALPMGALP (Table 3). Moreover, four length variants were identified: the 16-
mer Ii (109-124; SEQ. ID NO: 81), the 17-mer Ii (109-125; SEQ. ID NO: 80), the 18-mer Ii
(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 IT 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., Immunol Rev 172 (1999) 171-187 and Kropshofer, H. et al., Immunol Today 18
(1997) 77-82). 1i trimers bind to nascent MHC class IT molecules in the rough endoplasmic
reticalum (ER) and block the peptide-binding groove, stabilizing the class IT molecule and
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via the Golgi apparatus to endosomes, where Ii is degraded to a nested set of class II-
associated Ii peptides (CLIP). The release of CLIP enables endosomal peptides to bind to
the MHC class IT molecules which are presentéd 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), indfcating that a reduced interaction may
contribute to the pathophysiology of autoimmunity in RA.

H< WHO < r
< << LOUQQ

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
HPPVQWAFQETSVESAVDTPEFP (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 DRBI1*0401 (TEPITOPE binding score: 3%).

RARRES2 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 RARRES2 is largely unknown and an

association with RA, for instance through impaired osteoclastogenesis, 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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Fibronectin plays an important role in cell adhesion, cell motility and in
opsonization. It binds collagen and fibrin and mediates adhesion of fibroblasts to collagen
fibrils. Fibronectin is strongly expressed in the synovial lining layer of both RA and
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 DRBI1*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 II

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) having 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 978T as P1, P4 and P6 anchors respectively (TEPITOPE binding score:
3%).
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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 Legiumain is involved in autoimmune diseases, such
as RA, remains unknown but the fact that three lysosomal peptidases together with GILT
and the 26S 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
DRBI1*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, J Biochem 131 (2002) 773-779). Pharmacological studies and the
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PRT <213> Honbp sapi ens <400> 112 Phe Leu G n Asp Glie
lie Asp Lys 1 5 <210> 113 <211> 9 <212> PRT <213> Honp
sapi ens <400> 113 Met Val Asn e GAsn Pro GGy 15
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PrAnether epitgpe vaieh yigp %@n'joﬂln thred ot Of eif{rgg >ser%1%n5 erglglesAl (e%osive &

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 DRB1*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 DRB1*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



1 5 <210> 116 <211> 9 <212> PRT <213> Honp sapi ens

<400> 116 Tyr Thr Leu Asn Asp Asn Ala Arg ser 1 5
WO 28m14627 <211> 9 <212> PRT <213> Honp sapi enRCHEBDH4/008609

117 Tyr Ser Val Ser Asn ser & Lys Asp 1 5<210> 118

<211> 9 <212> PRT <213> Hono sapi ens. <400> 118 Leu Thr
RA'S@Hlpﬁ% rrhS 37 NThe3 3-Rldr Ral- 14 BY 45589 3ad 1ntBdd T 9 0u2 5232 control

PRT "<213> Hohb sapi ens <400> 119 Tyr Thr Ay G Asp Val
sammes Pro Gn 1 5 <210> 120 <211> 9 <212> PRT <213> Honp

sapi ens <400> 120 Phe HGn Ala lie Asn Asp Ala H s 1

5 32bQrothihb arskhdatl QTRZsk2thaPREy 92 1dportanixofaini reaabrade @zafficking

NN S TR —

of MatrnAkpdQryndfarsinThoml the teggclihgScon2idtméi3to<gik]plastf® membrane.

212> PBT > ' < < > s :
PuZickiort BI85 5 TIRGER RLET 350t iien; play ap adiitional role in
boneiGGorptie8. Whe episepeRyb-1E8 (Al-¢3Pprovites the dirstandiaption efia role of
RabVQ‘lB%]RAld%VelﬁrHerrct?r 10 15Leu G Cys Val Leu ser G nG

cys Thr Lys e Lys Val ser ser 20 25 30 cys Arg G cys

lieGser Ay Pro Ay cys Thr Trp Cys G n Lys 35 40 45

Leu Asn Phe Thr Ay Pro Ay Asp Pro Asp Ser lie Arg

cys Asp Thr 50 55 60 Arg Pro G n Leu Leu Met Arg Ay

Cys Ala Ala Asp Asp lie Met Asp 65 70 75 80 Pro Thr

Ser Leu AlaG Thr GGt Asp His Asn Ay Ay Gn Lys 85

90 95 G n Leu Ser Pro Gn Lys Val Thr Leu Tyr Leu Arg

Pro Ay Gn Ala 100 105 110 Ala Al a Phe Asn Val Thr

phe Arg Arg Ala Lys Ay Tyr Pro lie 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 Ay Qdy

Asp Leu Leu Arg Ala Leu GAsn |ie 145 150 155 160



Thr G u Ser
Lys Thr Val
WOL@®5A84921 Yy S
Lys A u Lys

Val
Phe

QPH4dTAL>W0NI

N ORS

—QPCQ2ZOR02 000020

SIZIE

U'I“SOQJ(DO'O%‘<O'IQJ‘<U‘ISU)6CC‘<:')'OU)U)(DCU)@%U'I“(D“_S“U)DSOU)(DO'IC:)'OCC""

Table 1: HLA-DR associated peptide antigens from serum and synovial fluid of patients with mostly non-erosive RA.
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Tyr Ser G u Asn 130 135 140 Arg Val GQu Lys Asp dy
Leu lie Leu Thr ser Arg Ay Pro Gy Thr 145 150 155
160 Ser Phe Qu Phe Ala Leu Ala Val GQu Ala Leu Asn
@y Lys Au 165 170 175 Val Ala Ala G n Val Lys A a
Pro Leu Val Leu Lys Asp 180 185<210> 128 <211> 257
<212> PRT . <213> Honop sapi ens <300> <308>
Swi ssprot/ P48556 <309> 1996-02-01 <313> (1)..C257)
<400> 128 Met Tyr G Gn Leu Lys Ay G Trp Asn Arg Lys
ser Pro Asn Leu 1 5 . 10 15 Ser Lys cys Gy G G Leu
Gy Arg Leu Lys Leu Val Leu Leu G 20 25 30 Leu Asn Phe
Leu Pro Thr Thr Ay Thr Lys Leu Thr Lys Gn G n Leu 35
40 45 lie Leu Ala Arg Asp lie Leu Ge Ay Ala G n Trp
Ser lie Leu 50 55 60 Arg Lys Asp Iire Pro Ser Phe G Arg
Tyr Met Ala G n Leu Lys cys 65 70 75 80 Tyr Tyr Phe
Asp Tyr Lys GGn Leu Pro G Ser Ala Tyr Met His 85 90
95 G n Leu Leu Gy Leu Asn Leu Leu Phe Leu Leu Ser G n
Asn Arg Val 100 105 110 Ala G Phe H Thr G Leu G Arg
Leu Pro Ala Lys Asp G 115 120 125 Thr Asn Val Tyr lie
Lgs His Pro Val Ser Leu G Gn Tyr Leu Met 130 135 140
y Ser Tyr Asn Lys Val Phe Leu Ala Lys Gy Asn lie
Ala 145 150 155 160 du ser Tyr Thr Phe Phe lie
lie Leu Leu Asp Thr e Arg Asp 165 170 175 Gu Al a
Cys lie Au Lys Ala Tyr Qu Lys lie Leu Phe Thr
185 190 G u Ala Thr Arg lie Leu Phe Phe Asn Thr
Lys Lys Met Thr Asp 195 200 205 Tyr Ala Lys Lys
Ay Trp Val Leu Ay Pro Asn Asn Tyr Tyr Ser 210
220 Phe Ala Ser Gn Gn Gn Lys Pro Au Asp Thr
r lie Pro ser Thr225 230 235 240 G Leu Ala Lys G n
| GTyr Ala Arg G Leu G Met lie . 245 250 255 Val
10> 129 <211> 569 <212> PRT <213> Hono sapi ens <300>
8> Swi ssprot/ Pl 4778 <3M0> 1990- 04- 01 <313>
.(569) <400> 129 Met Lys Val Leu Leu Arg Leu lie
Phe lie Ala Leu Leu lie ser 1 5 10 15
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identified in 1 healthy control sample as well.
N
e :

** Length variant of the respective epitope, which wa 1@@

* Length variant of the respective epitope which was



Ser Leu G Ala Asp Lys cys Lys GArg GG Lys lie lie
Leu 20 25 30 Val Ser ser Ala Asn Glie Asp Val Arg Pro
w@y®sMiwe21 eu Asn Pro 35 40 45 Asn G Hi s Lys G A@¥/ER1904/008609
Trp Tyr Lys Asp Asp ser ggs Thr 50 55 60 Pro Val Ser
Thr GGn Ala ser Arg lie HHs Gn H's Lys G Lys 65 70
75 80 Leu Trp Phe Val Pro Ala Lys Val G Asp Ser G Hi s
Tyr Tyr £§s 85 90 95 Val Val Arg Asn ser Ser Tyr Cys
Lep Arg |:8e Lys lie Ser Ala Lys 100 105 110 Phe Val G
Asn™G Prpg Leu Cys Tyr Asn Ala Gn Ala lie Phe 115
D 525 |gs' &3 Lys Leu Pro Val Ala G Asp G G Leu Val
5 Pro Tgr sL3® 135 140 Met G Phe Phe Lys Asn G Asn
Ash .G LepEPiD fys Leu G n Trp 145 150 155 160 Tyr Lys
b £ys L§s %r&b Leu Leu Leu Asp Asn lie His Phe Ser G
b 470 L%Sé?/al Lys Asp Arg Leu Val Met Asn Val Ala G
5 Hs Afkg G 180 185 190Asn Tyr Thr Cys His Al a ser
Tyl Thr T¥r Leu Gi ys Gn Tyr Pro 195 200 205 lie Thr
§Ar; Val lie G Phe lie Thr Leu G G Asn Lys Pro Thr 210
021p 220 Arg Pro Val lie Val Ser Pro Ala Asn G Thr Met
= G Val /gsp Leu 225 230 235 240 Gser Gn lie Gn Leu

2 ;%sr}g /al Thr G Gin Leu ser Asp 245 250 255 lie Al a
Tyl TrPlgs Trp Asn Ay ser Val lie Asp G Asp Asp Pro
g%)%ﬁ?ﬁ 270 Val Leu AyG Asp Tyr Tyr SerG Val Asn Pro
<Al a tﬁl_ys Arg 275 280 285 Arg Ser Thr Leu lie Thr

8val Lel Asn IiGe Ser Glie Ser Arg 290 295 300 Phe Tyr

BLys H's Pro Phe Thr cys Phe Ala Lys Asn Thr Hs Qy
&li¢e 305 310 315 320 Asp Ala Ala Tyr lie G n Leu Tyr
SPr¢ Val Thr Asn Phe G n Lys 325 330 335 His Met e Gy
=Cy$ Val Thr Leu Thr Val lie lie Val Cys Ser 340 345
2350 Val Poe lie Tyr LysliePegLyslie p lie Val
Eled Trp '% PEESEr XYY
Sled Pro | Lyl Zhe
STyn Asp A
sdy Ser
<Val Phe %
éLys, Gn
=ASH <Jyr Oy B O S Y 5 @
'SAsrp Bl u A E %S 5
% ie Bie l I ‘ ~ 2
sley £50 485964 Gy sel SerSGH aSVe
Asti a leu Val G n465 470 475 480 Asp G Lys VaT Val
clLeu -gr@u G Leu GLYys He G n Asp Tyr 48§\_ 4\%0(\49{@ G LYS.. o
Vet Bto G2SéR DySPHeI 8 Bys2cE@nAys HsScala 5oot = =
§505 510 llie Arg Trp ser Ay Asp Phe Thr Gn Gy Pro
#HG n ser, Ala Lys Thr 515 520 525 Arg Phe Trp Lys Asn

2val| A g2Tyr H s, Met Pro ¥al, Guin.Arg Ar g, ser 530 5354 o
B54( ﬁr $er Ser Lys His Gn Leu Leu ser Pro Ala Thr

5Lys G Lyg Leu 545 550 555 560 G n Arg G Ala H s Val

oPrq heu @y 565 <210> 130 <211> 376 <212> PRT <213>
TgHorrogsapi eNns»<300> «368>»Sw SEpProth QPERREN<IVIS ©» ©» ©» ©
‘3*1994330641 <313> (1)..(376) <400> 130
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Met Gn Trp Thr ser Leu Leu Leu Leu Ala Ay Leu Phe
Ser Leu ser 10 15 Gn Ala G n Tyr G Asp Asp Pro Hi s

Ser Thr Tyr Tyr Asp Pro dyr Asp Pro Tyr Pro Tyr G 35
40 45 Thr Tyr GQu Pro Tyr Pro Tyr Ay Val Asp u dy
Pro Ala Tyr Thr 50 55 60 Tyr Gy Ser Pro ser Pro Pro
Asp Pro Arg Asp cys Pro Gn Qu cys 65 70 75 80 Asp
cys Pro Pro Asn Phe Pro Thr Ala Met Tyr cys Asp Asn 8
Arg n 85 90 95 Leu Lys Tyr Leu Pro Phe Val Pro serg
Arg 2 &ys Tyr Val Tyr Phe 100 105 110 G n Asn Asn”
Gn li a'hr Ser lie Gn Au Ay Val Phe Asp Asn Ala©
115 120 125Thr G Leu Leu Trp lie Ala Leu Hi's Gy Asng
Gn lige Ghr Ser Asp 130 135 140 Lys Val Gy Arg Lys
Val Pl Ser Lys Leu Arg His Leu G Arg Leu 145 150 158,
160 Tyr Leu Asp Hi's Asn Asn Leu Thr Arg. Met Pro Gy§
Pro Leu Pro Arg 165 170 175 Ser Leu Arg G Leu His L&d
Asp H's Asn Gn lie Ser Arg Val Pro 180 185 190 Asn
Asn Ala Leu GGy Leu G Asn Leu Thr Ala Leu Tyr Leu
Gn 195 200 205 H's Asn Glie Gn GVal Ay ser Ser
Met Arg Gy Leu Arg Ser 210 215 220 Leu Tyr Leu Leu _
Asp L&l Ser Tyr Asn His Leu Arg Lys Val Pro Asp 225 &
230 235 240 Gy Leu Pro Ser Ala Leu G Gn Leu Tyr Mt
G His Asn Asn Val 245 250 255 Tyr Thr Val Pro Asp Ser
Tyr Phe Arg Ay Ala Pro Lys Leu Leu Tyr 260 265 270
Val Arg Leu Ser His Asn Ser Leu Thr Asn Asn Gy Leu
Ala Ser Asn 275 280 285 Thr Phe Asn Ser Ser Ser Leu
Leu G Leu Asp Leu ser Tyr Asn G n 290 295 300 Leu G n
Lys lie Pro Pro Val Asn Thr Asn Leu G Asn Leu Tyr Leu
305 310 315 320 Gn Ay Asn Arg lie Asn Glu Phe ser
Ser Ser Phe#ys Thr Val 325 330 335 c)val p Val 5
he Ser&G n keu Gzn zVal Yals Arg Yeu 2

PLEn B L Bode i

Arg Leu Val Asn Val Thr Leu I|e
Asn @ = Asp den LeutiGa Br ol Val P-«S&L ﬁy ABpeu A
Asp Asp 65 70 75 80 Met Pro Trp ser Ala cys Pro
Pro Arg Cys Val Pro Arg Arg Cys 85 90 95 Val Pro
G n Ser Phe Val Val __Thr As I Vi~ PRESer
105 T1i0"Phe G n 5'?0 ASp Arg\FéraomﬁB ;Cgly Thr Arg
Thr Val Thr Leu Thr 115 120 125 G n H's Val Gn
Pro Qu Pro Arg Asp Leu G n lie Ser Thr Asp 130
140 G n,Asp ki s Rhesled kew Thrwirp sewm Val vAla «»
Ay Ser pro Gn 145 150 155 160 Ser Hi's Trp Leu
Pro Ay Asp Leu A u phe Au Val Val Tyr Lys 165
I~
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Arg Leu G n
Ser Asn Thr
wW@RWwsMis21 eu
Ala Arg Val
ser Ay 210
Val cys Trp
GQu Ala Gn
Ala Ala 245
Lys G Val
Phe Tyr Lys
Cys Ser Pro
Arg Hs 290
Pro Ala Thr
Ser val Gn
Val 325 330
Asn Val Thr
Leu Arg Trp
360 365 Asp
Thr Ala Thr
Thr Leu G n
395 400 Al a
Arg Val
Ay lie
Ser Trp

Asp P
s Ser
Pro Qu
Pro Pro
2 PRo SN
Pro Leu
Gu Arg
ser pr
“Ala r%
G n 675
ser Ay
wsSer ¥
710 715
Val Pro
Thr Pro
1 745 458
Gu Ay
Ay Arg

780 Yai
ZGI%S Qu
Thr Ser

<

N N
NN

A

du
Ser
ser
eu
Pro
Pro
Leu

Asp
180
Met
Arg

Ser Trp
185 190
Pro ser
Thr Arg
215 220 Arg
Asp Ser Gn
Po G n Asn
250 255Val

agser ser Val
PP Ser Pro
V8l Teu Arg
2@ 300 Hi s

Al a
Gn
Asp
G Thr
H s Thr
Trp Lys
Asn Al a
Leu G u
Thr
Ser
Thr
435
Al a
Leu

480
Al

NG e e Ser

Phe
370
H s
Pro
405
du
du
440
Leu
Arg
Pro

Au
375
Ser
Ser
410
Trp
Ser
445

|
M

Ala Leu Gy Pro
685 Lys Asp Ser
Thr du Asp 690
Vad Her ser«Alva
Pro Asn Ser Gy
Leu Ay Leu 725
Leu cys Pro dy
A% Al @ Rr o3y
Val @ u 755 760
Pro Arg ser Pro
Pro &ty Ahamlys
Pro 785 790 795
Gn Pro du dy

B~
[N

\O
D~

B~

NS ~

D~

Ne]

\O
[ B~

260

Al a
Thr
195
Ay
Trp
230
Phe

Asp Al a
Gn Al a
Thr Tyr
Ala Pro
Ser Lys
Ay 225

Glucys

Leu ser & ser Trp G Val

;565270 ser
Asp Al & G y~G G G
G dy lgew Gy Ber Leu His Thr
Cys G 1§ I$eBPtd Val Pro Asp
Tyr |1i& 3952310 315 320 Val
ssHis lie Lys ser ser

G
Me a Pro
340 345 350

Met Lys Met Arg Tyr G

lie Gn
380 Asp
Met, Al a
This Arg
415 Ser
Ser Qu
Val Leu
Val lie
Phe cys

Trp

Ser

485

Tyr
Ser
Leu
Tyr
Arg
Al a
Pro
Phe

Pro Val Ala
695 700 Pro
Aspr LeuvVab
Al a ser Ser
730 735 Pro
Leu Al a Ser
Pr& Val Lys
765 Leu Pro
Arg Asn Asn
Sery, Py0 Vag,
800 Al a Asp
Leu Leu Val

A

3 N

™~

mn
9\

O
N

(0]
in %95 600

lie Leu Leu
Leu Ay Pro
200
Ser Arg Leu
Ser Pro Qu
235 240 Asp
Phe Asp Ay

Leu
ser
355
Asp
du
390
Arg
Tyr
425
Val

lie
460
Pro
Gn

Pro
Ser
H s
Arg
Lys
Pro
Trp
Thr
Arg
Met

ser
Tyr
lie
Lys
Thr
385
Al a
dy
420
Trp
Thr
455
Lys
Phe
Pro
H s
Au
Ay

SPri

Lys Ser Pro
Leu cys Leu
830G 635 549
a Val
Ala Ala Ay
67 Gy £ra
Ay Gn Asp

Arg
Phe Ay Leu
275 280 285

60%

\0
—

d u Val

o

e Pro Met ser

Gy val Ala
Phe» Tor «70%
Val ser Leu
Ser Asp G n
Ay Pro 74Q
Ser' @'y Phg
Prolie Qu
Pro 770 775
e U Asin Pr &
Val Ser Pro
Leu

[
o

\©

w0 1N wn
NN N AN

w
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24
26
25

401
401
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12



805 810 815G n G n Val Ay Asp Tyr cys Phe Leu Pro Ay
Leu Ay pro Ay Pro 820 825 830 Leu ser Leu Arg ser
woy®sPiw25Ser ser Pro Ay pro Ay Pro G H e 835rGHBPRAH008609

Lys Asn Leu Asp Gn Ala flhe G n Val Lys Lys Pro Pro

Gy Gn Ala 850 855 860 Val Pro Gn Val Pro Val e Gn

Leu Phe Lys Ala Leu Lys G n G n 865 870 875 880 Asp

Tyr Leu ser Leu Pro Pro Trp G Val Asn Lys Pro Ay G

Val 885 890 895 cys <210> 132 <2113 261 <212> PRT

<21¥3> Honp sapi ens <300> <308> Swi g8prot/ QBO493 <309>

$#998- 11- 01 <313> (1)..(261) <400> IB2=Met Hi & Tyr Lys
SSPEo Met cys Arg G Phe Phe Ser G ARg Al & ¥D 15 Asp
uWPhe Met Hs Gn Lys Val H's ThifiAta G Bysi Pro Hi s

[Is828 25 30 Cys Asp Lys Cys Asp Lys @y PRePhe His

|5 e5Ser G Leu His lie 35 40 45 His: rp Arg Asp His Thr

GIyE‘G Lys Val Tyr Lys Cys Asp Asp s 50 55 60 Ay Lys

Asp Phe Ser Thr Thr Thr Lys Leu AsngArg His Lys Lys

lie. 65 70 75 80 Hi s Thr Val G Lys+*Pro Tyr Lys cys Tyr

G Cys @y Lys Ala Phe 85 90 95 Asn Trp Ser Pro H s

Leu Gnlie H s Met Arg Val H s Thr Ay G 100 105

110 Lys Pro Tyr Val cys Ser G Cys Gy Arg @y Phe Ser

Asn Ser Ser 115 120 125 Asn Leu CysssMet HiS G n Arg

Val H's Thr Ay G Lys Pro Phe Lys130 135 140 cys G G

Cys Ay Lys Ala Phe Arg His Thr ser Ser Leu cys Met

145 150 155 160 Hs Gn Arg Val Hs Thr Ay G Lys Pro

Tyr Lys Cys Tyr G Cys 165 170 175 Ay Lys Al a Phe ser

Gn ser Ser ser Leu Cys lie Hs Gn Arg Val 180 185

190 Hs Thr Ay G Lys Pro Tyr Arg cys Cys Ay Cys Ay

Lys Ala Phe 195 200 205 Ser G n Ser ser ser Leu Cys

lie HHs Gn Arg Val H's Thr Ay G 210 215 220 Lys Pr

0

Phe Aucys Ay Lys Ala_phe Sexv G n sér %
Gerdleu Byg Gn Ar@VEl HS O |
255 Ly £

\EgiE5eE| Bys = gl AspeGanl Y/ al 10 :

SPEG A QE% : ndu GIELeu®Prg © O 9
a2 P Al a Prgf) @ lE rgf E E

L %yg %??QA%L%C%/ a%:%g% %&ﬂge@; Tyr THF Ty PRe™ & &

ser i@ R@uOVH Thi” Léu”Leu Ted Ala Gy Gn 50 55 60

Ala Thr Thr Ala Tyr Phe Leu Tyr Gn Gn Gn dy Arg =

Leu Asp kys~6% 79 75 B0SLew This Val SThr ser2Ghn Asg — — ~

Leu "G n Leu G'u Asn Leu Arg Met Lys 85 90 95Leu pro

Lys Pro Pro Lys Pro Val Ser Lys Met Arg Met Ala Thr

Pro 100 105 110 Leu Leu_Met G n,Ala leu ProoMat & Al as v «
L&U Pr & G nGPrd fMt"115 120 125

1
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Gn Asn Ala Thr Lys Tyr G Asn Met Thr G Asp Hi s Val

Met His 130 135 140 Leu Leu G n Asn Ala Asp Pro Leu
wWoy®sNad62Tyr Pro Pro Leu Lys Ay 145 150 155 1BOI/BR2004/008609

phe Pro G Asn Leu Arg H® Leu Lys Asn Thr Met G Thr

lie 165 170 175 Asp Trp Lys Val Phe G Ser Trp Met Hi s

Hs Trp Leu Leu Phe G 180 185 190 Met ser Arg His ser

Leu GGn Lys Pro Thr Asp Ala Pro Pro Lyg 195 200 205

Val Leu Thr Lys cys Gn G G Val ser Hs ie Pro Ala

Val H's 210 215 220 Pro Jy ser Phe Arg Bro Lys cys

Asp G Asn Gy Asn Tyr Leu pro 225 230 23% 240 Leu G n

Cys Tyr Ay Ser lie dy Tyr Cys Trp cys ¥al Phe Pro

Asn 245 250 255 Gy Thr Gu Val Pro Asn $h& Arg Ser

Arg Gy His H's Asn Cys ser 260 265 270 & u Ser Leu

GQu Leu Au Asp pro ser Ser Ay Leu Ay lés\'v'al Thr Lys

275 280 285 G n Asp Leu Gy Pro Val Pro ket 290 295

<210> 134 <211> 163 <212> PRT <213> Hom)msapi ens <300>

<308> Swi ssprot/ @9969 <309> 2000- 05-30 <313>

(I)..(163) <400> 134 Met Arg Arg Leu Leu e Pro Leu Ala

Leu Trp Leu Ay Ala Val Ay 10 15 Val dy val Ala @ u

Leu Thr G u Ala Gn Arg Arg Ay Leu G’n\OVaIZO 25 30

Ala Leu GG Phe H s Lys H s Pro Pro Vabk Gn Trp Ala

Phe G n 35 40 45 G Thr ser Val G Ser Ala Val Asp Thr

Pro Phe Pro Ala Ay lie 50 55 60 Phe Val Arg Leu G Phe

Lys Leu Gn Gn Thr Ser cys Arg Lys Arg. 65 70 75 80

Asp Trp Lys Lys Pro G Cys Lys val Arg Pro Asn Gy Arg

Lys Arg 85 90 95 Lys Cys Leu Ala Cys lie Lys Leu Ay

ser G Asp Lys Val Leu Gy 100 105 110 Arg Leu Val H s
Cys Pro e GThr Gn Val Leu Arg G Ala G 115 120 125
GuH s @n Gu Thr Gn cys Leu Arg Val Gn Arg Al a
Gydu Asp 180135 140f Pro H s serxPhe Pyr, Phe Pr
Gy 56 n Bhe, APa Bhe serdLys Al a Leudlas 50 1@5@@%
S PEO A Berm<ElOn E3% <B. > 386 »Ezt orel

25 B @noadm Geio VAl GG ® Bro el By osval &
% NEa el SriGh Zoif BB A0 HSLis B O yous By ARl ©
Hpsn bRy EysSSHETYE 6 mASn 58T 6 50 55 60ATrp B A AThr O
Tyr Leu Ay Asn Ala Leu Val cys Thr Cys Tyr Ay 65 70
75 80dy Ser Arg Ay Phe Asn cys .Qd u ser Lys Pro G _ o
nARa %5 G Throsss 08 96 TyE fheSAsh By S Tyr ZThk &8 yE Asn— =
Thr Tyr Arg Val @y Asp Thr Tyr 100 105 110 Gu Arg
Pro Lys Asp ser Met lie Trp Asp Cys Thr cys Gy Ala
<115 120 125 Ay Arg, &Y. Ag & $8rnQis This lhe Ala Ash o
Arg cys HHs Au dy 130 135 140
c3+33gsB88ggcoo888 BF 0 3
oz mmMmMmM|mZZZ2Z2/®s M| mmom ez Z 2z
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Gy Gn Ser Tyr Lys lie @y Asp Thr Trp Arg Arg Pro
Hs Au Thr 145 150 155 160 Ay Ay Tyr Met Leu Qu

wWey®sNai62rys Leu Ay Asn Ay Lys Gy G u 165 1FOI/EFH04/008609

Invariant chain (Ii)

5%

Trp Thr cys Lys Pro lie Aa GQu Lys Cys Phe Asp His
Ala Ala Gy 180 185 190 Thr Ser Tyr Val Val Ay Qu
Thr Trp Au Lys Pro Tyr Gn @y Trp 195 200 205 Met
Met Val Asp Cys Thr cys Leu Ay u Ay Ser Ay Arg
lie Thr 210 215 229 Qys Thr ser Arg Asn Arg Cys Asn
Asp G n Asp Thr Arg Ehr Ser Tyr 225 230 235 24
lie Ay Asp Thr Trp 8er_Lys Lys Asp Asn Arg C@
lceu Leu 245 250 255 G@Q/s lie Cys Thr Ay Asnydy
Ag dy Gu Trp Lys §ydu Arg 260 265 270 Hi
ser Val Gn Thr-g Br~Ser Ser d yer G ¥
Th r Asp 275 280 2§5§Val Arg Ala Ala Val Tyr Gn
Gn ProH s Pro @n*Pro Pro Pro 290 295 300 Tyr
H s Cys Val Thr Asp Ser Gy Val Val Tyr ser Val
Met 305 310 315 320 G n Trp Leu Lys Thr Gn Gy Asn
Lys G n Met Leu cys Thr Cys Leu 325 330 335 3y Asn
@y Val Ser Cys Gn Gu Thr Ala Val Thr G n Thr Tyr
Gy 340 345 350 Gy Asn Ser Asn Ay G u Pro Lys Val
Leu Pro Phe Thr Ty§ Asn A y355 360 365 Arg Thk Phe Tyr
ser cys Thr Thr GAy Arg Gn Asp Gy H's Leu 370 375
380 Trp Cys Ser Thr Thr ser Asn Tyr G Gn Asp G n Lys
Tyr ser Phe 385 390 395 400 Cys Thr Asp His Thr Val
Leu Val Gn Thr Gn Ay Ay Asn ser Asn 405 410 415
Gy Ala Leu cys H's Phe Pro Phe Leu Tyr n Asn H s
Thr udy Arg
@40 445 Thr
£y Bhe cys Pro
Thr -

‘ soTlw &3
Arg, B PELSS £V S
cysi G nFASH

y Asp ser Trp 565 57

Val Arg Tyr G n Cys T«X K

BV

Lys Tyr
r g

Q
<

y

y n o uwn
©580 685, 590Gy e QWA IrP [ sSofs @ m Proﬁ_eﬁr%nﬂ =

o

w

JPhe Se Pros7Q$ 716> 785728 EpUAVE N E Thr S QI & S

o)} (]
N ®© 0 o0

Thr Tyr Pro Ser Ser 595 600 605 Ser Ay Pro Val du
Val Phe lie Thr Qu Thr Pro ser Gn Pro Asn 610 615
620 Selrﬂ H, s Pro lie G p TEPAH A & RROG N N ansSeS e o o
HY 1 % Ber Lys 625 630 635 640Tyr Leu Arg Trp Arg
Pro Lys Asn ser VGl Arg TrpG.ys 645 650 655 Ala Thr
lie Pro Ay His Leu Asn Ser Tyr Thr lie Lys d é‘e

Lys S6E 655,678 Pro Ghy WVab Mals Tyr @ Gy vG n Leus L&%
Ser 1i®Gn G Tyr Ay 675 680 685 H's Gn G Val Thr
Arg phe Asp Phe Thr Thr Thr ser Thr ser Thr 690 695
700 Pro Val Thr Ser Asn Thr Val Thr G3dy Thr ThrPgo

Syn
Syn

20.7
134

ser Val" Thr G u lie Thr Ala Ser ser Phe 725 730 735
Val Val Ser Trp Val Ser Ala Ser Asp Thr Val Ser dy

Ph | 7 745,750 r eg ser G @ Mmoo
mui%;%q\é%uzpfﬂ 5,750 Gy ByrzGzu key, @ e

€] o Gn Tyr Leu Asp Leu 755 760 765 Pro
Ser Thr Ala Thr ser Val Asn e Pro Asp Leu Leu Pro Ay

Ar -
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770 775 780
Asp Ay Qu

wabkoosser225 n

810 815 Pro
Val Val Arg
lie Thr Ay
845 Val du
Thr Al a Asn
Gn Pro dy
880°§Ty¢n Al a
Val'gd i Gn
ArgSSet Asp
LeuSGS Phe

Lys
Gn
Thr
Thr
Trp
Tyr
dy
sgr 850
VBl Gn
VEl g9 u
@En&885
Thr eval
Vgl %y

Tyr
Ser
Thr
Val

ser
Arg
ser

lie
785
Al a
Asp
820
lie
Ser
855
Tyr
Au
890
Pro
Val

Val
790
Pro
4 n
825
Val Tyr
Thr du
860 Val
Asn lie
Asn & n

8¢5 3 u
ser gPro Ar

THr “Asp

Asn
795
Asp
Val

830

Gn
lie
Pro
Thr
Gn
ser
Leu

Val Tyr
800 Leu
Ala Pro
Asp Asp
Arg Pro
Ser Pro
LeuHAsn
Thr =lLeu ser
Thrq—«l ie 865
€] ugs%r dhr
TherfE:

Asgp @OO
val uLy% Yal

ser Qu
Leu ser

ABQT/BPEH04/008609

Ser lie
Ala Pro
%5 840

o du
Ap Leu
8Y0 875
%o”\/al

rMPro

5m910
Br <vet

(51-63)

Thr &y Tyr
Asn u Pro
Arg Asn Thr
Leu $8r Pro
Val Phe Al a

Tr pUThr915 92 925 Pro Pro G Ser AIE Val
Arg Val Asp \érgl lie Pro Val 930 9353940
Gy Au H's G’nArgLeuProlleSer
945 950 955 960 Phe Ala Gu Val Thr Ay
Ay Vval Thr Tyr Tyr Phe Lys 965 970 975
Val Ser Hs Gy Arg Qu Ser Lys Pro Leu Thr Ala G n
980 985 990 Gn Thr Thr Lys Leu Asp,Ala Pro Tgr Asn
Leu®G n Phe V&l Asn GQu 9%5 1000 1085 Thr AspdSer Thr
Val Leu Val Arg Trp Thr pro pro Arg Ala G n 1010 1015
1020 lie Thr Ay Tyr Arg Leu Thr Val Gy Leu Thr Arg
Arg Ay Gn 1025 1030 1035 Pro Arg G n Tyr Asn Val dy
Pro ser Val ser Lys Tyr Pro Leu 1040 1045 1050 Arg Asn
Leu Gn Pro Ala Ser Au Tyr Thr Val Ser Leu Val Ala
1055 1060 1065 lie Lys Ay Asn Gn GQu Ser Pro Lys Ala
Thr Ay Val Phe Thr 1070 1075 1080 Thr Leu Gn Pro Gy
Ser Ser lie Pro Pro Tyr Asn Thr G u Val 1085 1090 1095
Thr @u Thr Thr lie Val lie Thr Trp Thr Pro Ala Pro

Arg e 1100 1105 11§ gy Phe Lys Leu Ay Val Hrg Fago
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Thr%“ 2Val |
g A 150;
A Y
1@8 oT @ U a_
1175511805 &t v Val
s ser g fir P Bo8 g
lie Thr Thr Thr Pro Thr Asn Ay Gn Gn Gy 1205 1210
1215 Asn ser Leu Qu Qu Val Val Hs Ala Asp Gn ser o

N ser y8 Yhr 1220012252 1236% Fhe~Asp Asm-Leu ser Pro-Qy —
Leu Au Tyr Asn Val Ser Val Tyr 1235 1240 1245 Thr Val
Lys Asp Asp Lys Qu Ser Val Pro lie Ser Asp Thr lie

« 125Q, 1255,126Q, IjePro Al a Val Pro B anPro Thin Aspaleu ~
Arg Phe Thr Asn lie 1265 1270 1275 Gy Pro Asp Thr Met
Arg Val Thr Trp Ala Pro Pro Pro Ser lie 1280 1285 1290
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aAsnuG&wgs 1300 #3065 GllsnAsp al A aGu Lew Servlie
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Thr Thr Ay Tyr Arg lie Arg Hs Hs Pro Qu H's Phe

Ser 1385 1390 1395 Gy Arg Pro Arg Gu Asp Arg Val Pro
wo®sBer2Ar g Asn Ser |ie 1400 1405 1410 Thr LerCTRP20A$008609

Leu Thr Pro Ay Thr GQu #&yr Val Val Ser |ie 1415 1420

1425 Val Al a Leu Asn Gy Arg @ u Gu ser Pro Leu Leu

lie Ay Gn 1430 1435 1449 G n Ser Thr Val ser Asp Val

Pro Arg Asp Leu |d u Val Bl Al al445 1450 1455 Al a Thr

Pro Thr ser Leu|Leu lie s¢r Trp Asp Ala Pro Ala Val .

1460 1465 1470 Thr Val Argy Tyr Tyr Arg lie Thr Tyr Gy
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Thr Ay Tyr Arg Val Thr Tr Thg Ero 1565 1570 1575 Lys
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Asp 1580 1585 1590 G n Thx Qu Mt Thr lie Qu Gy Leu
Gn Pro Thr val du Tyr 9%, 108 1605 Val val Ser Val
Tyr Ala G n Asn [Pro Ser yeEGdw Her Gn Pro 1610 1615
1620 Leu Val G n| Thr Al a ¥alg %rEAsn lie Asp Arg Pro
Lys Gy Leu 1625 1630 1635 A a<PBe Thr Asp Val Asp Val
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Pro Leu lie Ay Arg

Val

woOe®sGi422 Leu Asp Val
G n Lys Thr pro Phe Val

1985 19

Lys Lys Thr Asp G Leu Pro G n Leu
90 1995 Thr Leu Pro H's Pro Asn Leu Hs Qvy

hr Hs Pro Gy Tyr 2015 2020

2025 Asp Thr Ay Asn Gy lie Gn Leu pro Ay Thr ser
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lie Phe Qu Gu Hi
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Ay Lys 2270 2275 2280 Gy G Phe Lys Cys
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s Rhe Mgt 23‘50A§65 %g
ge ABD s 75 238 23825
’11% 33% <212> PFET <2a13> Bono sapl&ns 35300
br o8 PO7858 33092 198%- 08591 <313% H
> 1 G nZLeuTrp Al a%er eu
o Ser
0

U

Asi
70 Pro' eu &sp

Leg Valg Leu‘:AI A 5 80 15 Al & Args
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Pré Thr |ie"85 90 957Lys Glie Arg Asp
H
Al

Interleukin-Y recep®or

Gn
Gy Ser cys Trp Ala Phe Gy 100 105 O
alie Ser Asp Arg lie Cys H Thr Asn a

125

mostly erosive

mostly non-erosive

2000 2005 2010 Pro ser H¢IT/ERZD4/008609



Val
Ser

Ser valG Val Ser Ala G Asp Leu Leu Thr cys Cys Ay
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Lys Thr G Leu Ay Lys Lys Ala Asp Val lie Pro Val Hi s
Tyr Tyr 980 985 990 Leu lie Pro Pro Pro Thr Lys Thr

woy®sAste2d y Ser Lys Asp Lys G 995 1000 1005 LBGI/BBI04/008609

Ser G Lys G Lys Asp Leu Lys 4 G Phe Thr G 1010 1015
1020 Ala Leu Arg Asp Leu Lys lie Gn Trp Met Thr Lys
Le&l éﬁ?’ ser 1025 1030 1035 Ser Asp lie Tyr Asn G Leu
Lys hr Tyr Pro Asn Tyr Leu 1040 1045 1050 Pro Leu
Tyr Val Ala Arg Leu Hs Gn Leu Asp Ala G Lys G 1055
108 MHGEBs §f avisigeniy peptids PEWIBEE G lie Val Asp Ala Al a

ASN(Alaf1eY |thé-£)f¥1ﬁlole@7@se 880e bf ﬁm%@é’cléﬂ Sinting rA6HX sdlefted ilom the

As oY AP LR 1N ﬁ%%%ﬁf] pAg %Q%Of@ HRp o

1100h) ki %stlﬂlécﬁnﬁﬁ@ atiyl Seddenicd ofshé peptitleibinding Wevlif Mcﬂ:te‘éi faom the

i S50 PR TNON S 77 sdbtg NGB 1 e
AI aadldfao& N-Zhd CAspmiMabfla@kingdegudngcss @ aco@esp@dingdeguence

P> Fis T Bhop PO atpR oF SHOAPONGE" F51 BIRID [l 580

Phe102;p Asn Lys Val Leu Thr Phe Ala Tyr Lys His 1175
1180 1185 Ala Leu Val Asn Lys I\/let Tyr Ay Arg Ay Leu

gyﬁhﬁ’ﬁwgmﬂm e 11;&&& igys Leu val Gu G u Lys

G n(RableRbibe yBinoATid LRueHES OAﬁ‘ﬁ prlfds ettt SRR HFNO. 49,
Pheod 220 1225 1230 Thr Gu Asn Trp Leu Pro lie Met Tyr
Pro,Rro.As 1235 Pe<2 >

2o S Cpimibaed Srs R oA Rt biidlfe ot gpa D NO. 49
Swi withradtlitioghabis &n‘dfﬂ}%fnﬂlﬂﬂ ﬂaﬂ]ﬁm@ fequBi@s of 4 yorr¢spasying sequence
<400 t1. Vi P Leu Ser Val

A L& ec%i%sﬁ%‘ thi%]"ilg g?ﬁ@ﬁ\@g @N 1p{6%8p Pro G u

Asp Ay Gly Lys H Trp Val Val20 25 30 lie Val Ala G

SeA MEE drssifartigeniapaptidercorengisigG Al a Asp 5 35 40 45

A' a 8 otile AbEdASIdfag thetifds NO.
SRR BB efudd 8 oFbiR 188 Tyr Asp gIAsp FRECED

Tyr1@§e|0re Asp Asn 65 70 75 80 15 Pro Thr ProG lie VaI
I | e (s 1AEahPa sy Ed %ﬁnelﬁfé f M pepyitle Bmdfy 195t1Q<5f sracmD NO.

As Th
S ¥, Loy Bod e Rl Bl aEnfPptins
AI asédabndeyst SBQIDINYs 23 4htl$H9120 125 Ser Ay Lys Val Leu
Lys ser Gy Pro Gn Asp H s Val Phe e Tyr 130 135 140

30 ,Rhe T lie Leu Val Phe P
Rty LA
Leu(a&sanle@suthmmq aridequenge ofge prpiide hiad Hgan%fs)fﬁ’ﬁ5 ID NO.
175 4) orYS Met Tyr Arg Lys Met Val Phe Tyr Qu Ala cys

ér dy 180 185 190 ser n Hs
Asp (bRt Lqaplt hagminggcidsgquepcs %}e PﬂPPdAg %By %@M%NO-
Al a 1@@%1&-1) fad d#¥o8 alGl Ldn 8€T-teBinal YanlAh @ séqyisnchy bf thylcoAsdponding

Y en& S ERIFRY. 28

5.A MHC class II antigenic peptide comprising
(a) at least the amino acid sequence of the peptide binding motif of SEQ ID NO.
105, or
(b) at least the amino acid sequence of the peptide binding motif of SEQ ID NO.
105 with additional N-and C-terminal flanking sequences of the corresponding
sequence of SEQ ID NO. 61.

6.A MHC class II antigenic peptide comprising
(a) at least the amino acid sequence of the peptide binding motif of SEQ ID NO.
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Arg Ser Thr Tyr Leu Gy Asp Trp Tyr Ser Val Asn Trp
Met A u Asp 225 230 235 240 55 Ser Asp Val G u Asp Leu

wabkooshys22d u Thr Leu His Lys G n Tyr H s 245 2BOI/RBH0E®S609

Leu Val Lys Ser His Thr Asn éphr Ser Hs Val Met G n
Tyr Ay Asn 260 265 270 Lys Thr lie ser Thr Met Lys
VaI1 e G n Phe Gn Gly Met Lys Arg 65 275 280 285 Lys

Al a Ser ser Pro Val Leu Pro Pro_ Val .Thr
Asp(bDeulezg@hegﬁ1r®@@1d7@qh¢ncppéﬂsaePW% laéﬁlg\ra?ﬂfﬁﬁffgﬁéelé? NO.
Thr L8thaMBdnkBibseddéh 34 5f tB2 0o onding
Thr1dAds"%ﬂ%&dl{lMﬁaﬂ/élge gn&gteu sgr Arg Geﬁ Lecu Thr GﬁﬁdpG u

e Geﬁu%@%ﬁ%\@r@z H s Leu Asp Ala Arg H s Leu e

A u Lys ser Val Arg Lys lie 340 345 350 Val ser Leu
lLen MHE dMsaTISe g&hitip&ptide@ompyiaingd u G n Leu Leu Ser

Tyr Sglesqgh%elamee% {fo&sR ot 5 pEBfiacPiliafleIngtor iR  NO.

Hi si@yser Phe Asn Trp His ser Pro Thr Tyr GQu Tyr 385

390,39 e 0.
L eu(bi gleésQthar%mb atélcﬁge%u%cé ﬁ?‘l‘oé pg%ﬁd%ﬁl %&n%&fg oP‘ﬁKQ IDN
||e1mz/mthed|dls@na1%1an¢\§pteﬂmma1/ﬂ¢n segBendes 9f the §or4r9@ondmg
425 A é]IWN 3<211> 342 <212> PRT <213> Hono
pié %QHCLJ §E <308§3§w ssprot/P25105 <309> 1992- 05- 01
<313 1) 342) <400> 139 Met .Qu Pro H s Asp Ser Ser
1\%“& Qélrtlg@ucﬁe RPPTFAE Thr 10 15 Leu Phe: Pro
I i e(a gg 'cleIWthesﬁrhlﬂd £id §equéthve o¥ftte peptid€dindira mbiikofAEQ ZONO. 50,
Asn Gy Tyr Val Leu Trp Val Phe Ala Arg Leu Tyr
Prooi’,ys Lys Lys 35 40 45 Phe Asn Gu lie Lys lie

Met (B)}Edt leésmtﬁeeumﬂh ncilbequihee dghe pentidsbisding matié gf &E@ ID NO. 50

Leu L - ds of We &t

G nw gh( d;? kngle;F[rlmalﬂq ggétm%%lgowse Pheslﬁﬁnhng
Cy's seguandéadt SEQAILENY. By s Leu85 90 95 Phe Phe lie Asn
Thr Tyr cys ser Val Ala Phe Leu Ay Val lie Thr 100

@%ﬂ%&%{&lfﬁﬁl PE?ﬁdé%dﬂnlﬁligih al Thr Arg Pro lie

120 Asn Thr Ar
gy @)l ldagthe ingcid #UOR ﬁbe ¢ indifeEingtfofSE 1D No.
1401hg&rVal Ay Ala Ala ser Tyr Phe Leu lie Leu Asp

Ser Thr  Asn, Thr 145 50 155 al

& v (St et hadiminaeid psges o ote popbdepfhfEmbBEofiR 10 NO.
175 108 withlad dits i3 3an8at-tevalindPflonking sdquendes of thegopjesponding
lie Phe |i Phe Ser Phe Phe Leu Val
phestaind & FELIT ROSHRECRI Aon Lou var 195 200 205
lielie Arg Thr Leu Leu Met G n Pro Val GG Gn Arg

Ah AAMEIQ dlass a1 antipoic@eptideaforppusing g Arg Al a Leu Trp

'Vbt 428t 240 ID NO.
R S N ien

Thr1 53r250 255 Leu Ala Gu Leu Ay Phe Gn Asp ser
Lys @Wﬁ 1His8thSatifb acill s@uhaee FGBe pahide Bmdeﬁpn@uaofmm ID NO.

27 5 198 tyithcel h A a.& oeu-xb‘,ﬂ(i?l t#gﬁn%f;fan@% s%slilgen E%3 of cok}%gpondmg

Lys sE’c{l@n&é@fSEJ@IDﬁ\K) l68u 290 295 300 Thr GI u Lys Phe
Tyr ser Met Arg ser ser Arg Lys cys ser Arg Ala 305

Pﬂ-]g %&é{iﬁssﬁ antlgyfndé?e%tl-drg[zoé{ﬁlllsﬂ r Gu Val Val Val

(a) at least the amino acid sequence of the peptide binding motif of SEQ ID NO.
110, or

(b) at least the amino acid sequence of the peptide binding motif of SEQ ID NO.
110 with additional N-and C-terminal flanking sequences of the corresponding
sequence of SEQ ID NOs. 69 and 70.
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<21

330 335 Ay Asn Ser Leu Lys Asn 340 <210> 140
1> 359 <212> PRT<213> Hono sapi ens <300> <308>

wEMsSHpreet / (2187 <309> 1997-11-01 <313> (1)..PCHEP2004/008609
<400> 140 Met Arg Ser lie Arg Lys Arg Trp Thr lie Cys

Thr

H e ser Leu Leu 10 15 L Phe T Lys Thr Lys Glie

AIaAr Thr 25 30 du Thr Gn Leu lie Ay
@@C@T%ﬁsﬁ tl%‘?é}lCE"é%%ééPmRP&l D&ar Leu 35 40 4 5 Val

AS n(a§3@t Jesse theAsminb ysidlsequeniceofthg pegteledlindiay puasdof §BQ ID NO.

|I€1Phe 50 55 60 Gn H's Asn Val Qu Gly Trp Lys lie

Asn ]sle ser Leu Val Leu Gu 65 70 75 80 lie Ar

As n(bi) inelebst shererginPleeidisequemsp ofthg peptidedyigding gnqygg of gﬁQ I§)5NO.‘
505 Yl Y ot oy Pt it R Kok g

g Arg Thr Leu

Asmenu@acs@fSEﬁéDA&ﬁa {%u His Ser Leu Leu 115 120 125

Pro

Leu

Gu Val ser Pro Met Lys Asn Arg Arg Phe Lys Thr

%SA"NIHC\@JSS i‘I?aQU%é’rﬁc %éiﬂdé&bn@riﬁm@&sn ser Ay lie Leu

ser

non(abah by dhoaspinpigidssduggofing peb faciiRai Tnagtae §EO 1D wo.

Valll\ZaerI u 165 170 175 Phe Ala Ala Asp Val dy Thr

Val (bé ﬁl Astgh%]nenn-'ghah%%é %‘:t@ OP ﬂl% p%?gdelﬁﬁdlé%(}néﬁr of\éﬂb ID NO.

Ar g1109&it12 ddifio8al - ani%teﬁhmaﬁ&etn@ﬁ&swg@%@f the FO%GPOH ding

Leu
Phe

©§? D u Trp 210 215 220 lie Pro Al a
é@g‘l S@I @b éﬁy GQu Lys HVval Qu Trp Val 225

230 235 240 Asn A Leu lie Leu Asn .Lys Va]..
AT MER, slamf amsigspifpepade o6ordas QB e LY g L linked o
Al a, NalicAlSs Brddléculd. P Leu Thr Asn Lys 260 265 270 Val

Pro
Leu

lie Lys Arg Pro Ser Thr Gy Leu Leu Met Tyr Thr

50,8 i 20 BB AR B g by oo

Asncl@dnys 1Lys13Al a Val Lys Tyr His Tyr Tyr Asp Asp Leu

305

310 315 320 Lys Tyr Arg Tyr Phe Ser Asn Al a Ser

TP I8 S 2 Rl v

345c1361®s Mwldd y Lys Cys Val Lys G n 355 <210> 141

<21

1> 218 <212> PRT <213> Honp sapi ens <300> <308>

%Yi()%Srg&ﬂl%1%&%91%16&3&%&0&%&&&6&1}513@1@8 nhdidic atid b¥jlecule

141 Me r Asp Tyr Leu

Pheaqopeding fo gJgim {%Pefa‘éY %@ﬁgf@"ﬁne@x@ IR "QAy val

Ay

Lys Ser Asn Leu Leu Ser Arg Phe Thr 20 25 30 Arg

Asn AGJRhellAsAtalfitig thesricleiymidamstrhet dccardiigyto vViRimG7Phe
35 40 45 Ala Thr Arg Ser lie Gn Val Asp Ay Lys Thr

9e Ak}\{‘ th?ga"orpyré)d}_l\legg la%?%qﬁgsgeﬁ Qﬁ&f yﬁ%g@g %ccgré'lngt@ any one of

Tyr
Lys

20.

clairys Gty 18] aonvariising (heAdtepsL efucultaingzhe hyppt gz@lpoqulglm 18 under
ch s a?f?m?ég expression of said peptide and recovering the peptide from the

cells or the culture medium.

A method for isolating and identifying MHC class II associated RA antigenic
peptides in femtomolar amounts, which method comprises

(a) providing immature dendritic cells in a number comprising 0.1 to 5 ug MHC
class IT molecules; '

(b) contacting the cells of (a) with serum or synovial fluid and inducing maturation
of dendritic cells by adding TNFalpha;

(c) isolating class Il MHC molecule-antigenic peptide complexes from the cells with

methods comprising solubilization of the cells and sequestration of the complexes
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Leu Thr Tyr Qu Asn Val Qu Arg Trp Leu Lys Qu Leu
Arg Asp His 100 105 110Ala Asp Ser Asn lie Val lie Mt

whewsvead622d y Asn Lys ser Asp Leu 115 120 125 ApQI/EP1084008609

Arg Ala Val Pro Thr Asp G Alg@ Arg Ala Phe Ala G 130
135 140 Lys Asn Asn Leu Ser Phe lie Gu Thr Ser Al a

LeUoASPICSEhss ThimoRsiled whh khfgehibpepfidesst inGnGhopratipitiien or

Lys. Asn | i Thr e Tyr Arg lie Val 165 170 175
Ser“@nﬁn%@ ’é#’rf’fn@t%r Bép Arg Ala Ala H s Asp du

Ser (d?rvcasﬁing tﬁ&@qﬂ&ﬁera@eomglaxm MHEC cltad 11 saqieduiles v@ey antigenic
Val %}gd ] ‘é]ﬂhThrermrénﬁﬁPaﬁgT%miﬁb%ys 195 200 205 Pro

AsnPH n cys cys 210 215
(e)eluting the assoc1ated antlgemc 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.

21. The method according to claim 20, wherein 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 contaminants prior to the peptide elution

step.

22. The method according to any one of claims 20 and 21, further comprising
(g) analyzing the identified peptides by methods comprising a database and a

software developed to perform comparative data analysis across multiple datasets.

23. A pharmaceutical composition comprising a MHC class I antigenic peptide
according to any one of claims 1 to 13, an antibody according to claim 15, or a
polypeptide selected from the group consisting of SEQ ID NOs 40 to 48 and SEQ
ID NOs. 123 to 141, and optionally a pharmaceutically acceptable carrier.

24. A diagnostic composition comprising the antibody according to claim 15.

25. The use of the MHC class II antigenic peptide according to claim 1, wherein the

antigenic peptide is a marker for erosive and/or non-erosive RA.

26. The use of the MHC class II antigenic peptide according to any one of claims 2 to 7,

wherein the antigenic peptide is a marker for non-erosive RA.

27. The use of the MHC class II antigenic peptide according to any one of claims 8 to

13, wherein the antigenic peptide is a marker for erosive RA.

28. The use of a polypeptide selected from the group consisting of SEQ ID NOs 40 to
48 and SEQ. ID NOs. 123 to 141 as a marker for RA, preferably for erosive and/or

non-erosive RA.

29. The antigenic peptides, antibodies, nucleic acids, host cells, methods, compositions
and uses substantially as herein before described especially with reference to the.

foregoing Examples.
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