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-1 METHOD FOR THE | DENTI FI CATI ON OF EPI TOPES RELATED
TO, | MUNOGENI CI TY I N BI OPHARMACEUTI CALS One aspect
that contributes to the i mmunot oxi city of bi ol ogi cal

t herapeutics is their inmunogenicity.

Bi ophar maceuticals that are immunogenic give rise to
antibodies 5 that may | ead to potency | oss and adverse
events, such as allergy, infuosron reactions or
autoinnunity, inclinical trials. The potential to be
i mmunogenic relies on the presence of T cell epitopes

‘W thin the sequence of a protein pharnmaceutical. This

invention relates to a an in vitro nethod for
i denMETHORgFERI Top eEDEMAL F HeAT BN OB RRIUKHES QEE&ATED TO
i nduci ng i NTMMOREEENI YT INi BpdRHARCEIHUTI@AS,S such

~as antibodies or other therapeutic proteins. 1o Mire

specifically, the nmethod of the invention can be used
for determ ning the sequence of inmmunogenic peptides
presented via peptide receptors of dendritic cells
which trigger immne reactions leading to
i mm(aog evpedithat.comibwke dg & eaboutndtoxminoefdndlogiegithapesaitics is
n !
ff ﬁn?lﬁ%g &@ @Sc%p{hgﬂg%c?g@(%é %rgﬂgﬁgg?%ﬂ&%%e rise to antibodies
e lege %P@@@Ydmﬁapﬁrﬁévﬁéwp@sw m&%@@ﬁsm r§act1£518 or

&Ehsmﬂﬁeﬁ@mn unﬂeamrhacpm ThE Féﬁeﬁﬁaltt@ bgehﬁ@lqﬁgaﬁ@feubst (fr@fhe presence
renger ar ut.] ca

r.m ni ng e es tha WE%

ﬁff‘& SREoP A M 0 ‘et At ol ahST e ey 5186%@#011 relates
®iddrcio wtmménheﬁlfmcia{tgﬁh'g epilmges ItHht widyrpleyscszeeihiolgirofducing
O\S/’rgéxgcgéa gmﬂg ﬁ’f%ﬁpﬂ %‘grlhage 3, OSHC m)%‘j er}t;le O%el lor ot%%{ ﬁ%gatﬂeg{fc proteins.
Mase@eaﬁcalbzoﬂhaumaﬁgo@ﬁf thcmwﬂmtgemm kp:eptd ﬂzesleiferrommwﬂnﬁequence
?lgg%g%ﬁq \%1(1319 gh}%\ dets %er??&a’l fia %@gﬁ%ﬁt&? éWf %ehdtrfﬁ% cells which trigger
P B ACAGHINS Jeadmetn ENEWHQENEE0 Knpwkd%%w jramungEeat fpitopes
Qﬂin'é aRessabilihe d%ﬂ?dl{ﬁﬂ&ﬁ#édtﬁ%dy@@?ﬁ@és By sff@&u@é&échﬂﬂlté:gfenems with

resent i'nvention can ﬁ1 utilized, f
éﬁ? [ $LATAOROB I PTRESYe OBh@FF?S e%hcontalned in
engi neered pol ypepti des, antibodi es or other
t herapeutic proteins. 25 Al nost any therapeutic
protein displays a certain degree of immunogenicity in

cli nil’}i:egéregeﬁf: ﬂllm?nuonlr@a't& e h%lth&d's ugél?f fe%%&ermmmg epitopes that may

i munodeni ci t the activatl on
”Wﬁgw‘?‘w@@ugﬁﬁé ﬁfqteebgﬁmn@gﬁn& Mrahedsased solgrsht an o silico

pregichiSs ﬂ%@ltlﬂh\‘l% PNaEIRGaMEA LN ovempptueg @rnthléﬁ% tﬂﬁ:@'iﬂ esl
are referred tqQq as "T cel

S<HBHBAYS O SREL YAsEPFGHn g e bt jpolating

_mﬁﬁ@xﬁmgenﬁ;@egummn? heekh depd:ttpeds afaehmeéﬁenpelded with the

rﬁfpsefﬁogé%ﬁlﬁ%eultm y?%tgwgg (iﬁ-\(e%%?ml atll:OrI]le()f Bl 9 sequﬁgﬁof the potential
Trotlleepitiopss crtlee plearme dettigatgoteau Kbe me@h@h@ﬁ tgep@m(nﬂm)enhon can be
d-éhée@m& tﬁ?%mn%f@ﬁ#‘rg?%g@ﬁl@ g@l&gge& coﬁt@ﬁl‘am&%ﬂ@rgf 25

am no acl ropshq I"mMmuno
PO GRSy tid s, Mé@ﬁ)es Prothey thepgnentic eg%eaSt 0 t he| r function,

two classes of MHC- peptide conpl exes can be
di stAlngi ﬁﬂ’&ﬁer(aﬁaﬁftqirﬂtelﬂisplﬁ’ﬁkﬂ certBin(deBE4 of 28rfrund@Qicity in

d . d
sl BB LT STELENSS S DRI ORS,
lpyipboaxésaipdn eedogsitiontf phptidedengimehectfable cepdcEvopharummeutical
e e e e PP e e b
~presenting ceIIs (APCS) , such as B
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| ynphocyt es, macrophages or dendritic cells (DCs). In
particul ar, DCs have the capacity to prime C4+ T

hel per cells and thereby initiate i nmunogenicity
(Banchereau, J. &Steinman, R_-M, Nature 392 (1998)
245-254) . Hence, the present innovative approach to

i den Roge

har %&%ﬁaﬁftog?gl n—¥ %élsts &%’ fiécggq?ﬁs%gsw}ge% T ceél e\]xﬂlto%es aﬁe presented
b %Nanﬁat@futmle@ﬂeso%fm@dﬂdl hyethan@méﬂt@wrr@tlbﬂ@ swgpien dHC). In
ﬁﬁnﬁh? I\@ﬁ@trhgl‘é&ﬂ@:ssa%@?érﬁlteﬁ@luhﬁn%og}l@%ﬂehs @LEF W1eS associated

[ order to determ ne the potent
P?@ﬁéﬁé@@rﬁb@iﬁt VICQWP&SSHF%%%?WMSéEFOHSHO%’fa%rﬁgﬁ@"t A.B,
mﬁ{ur@pwbdmst(wmt%mc)l e popul ation, DCs froma
series of bl ood donors have to be used that are
repr ntative for_.the v
ePoT DBk B e alisfod ik e Bt Bt mplesss sip be
drwieglluslmd (preoviideR., el ﬁ@dﬁ)%bﬁi?’ god)ati) MjIGnbkss I- peptide complexes
kgr?ﬂé & é}\(ésge% gfﬁggoa!ﬂq{udea%%%tﬁ opéer P{$ 51:%@& @bky cytotoxic T cells

eni c ens
ewiei:téélceﬂsp)rr é@l@pﬁse%ssw Mfﬂ’étclﬁéde@@We@ Gpgnplexes are

LORMRRBRR &] EeXseHQﬁ'l;} N éd"-lgall@ﬁ ah h%@@s@ﬁﬂlﬁa @e‘ﬂ@(@P@s% such as B

g., 25 pOlyp noc antib
ot hacHES W@Iﬁﬁg‘?ﬁ&f dsPapiecalnfant) Bwvaﬁaéu 2 S%ave the capacity
acy ﬁﬁlg ageith a.talpteh@eﬂls e ihei‘éby?)iﬁmbt@ bhﬁ%tﬁi&@f:xfiht}p@&elﬁﬁr&dlf J.
tides the small quantity o
d????éfig F@uFﬁg%igghgg%wd%ﬁg1ned from usua
anounts of peripheral blood of a healthy donor. The
descﬁhquﬂﬁanhﬂmtﬁmwgﬁésappamdnhédhnﬁﬁhmgembgapégﬂmueyﬁsm
ﬁé:}]n@athL?t Q.Egm'téiﬁﬂg g)@g %ulgéa%ﬁq fhd gﬁ%ﬂ{aﬁnaceutmal of ch01ce and

atura ocesse presente ﬁy In vit
dejermiggd Bencsfo @théﬁﬁ@@w@t 9drto el l%HHB@IIEC@eWCS In

@f&% @@&ethx@ﬂzﬁ@%ﬂeogbt&{tpa\}’irgﬁﬁn@ émwafbmpﬂaﬁﬁh@um i channer
rend

dentifyin
53%1?6&&&@@%6*@@? ESTaHiD Eé%%%na? Fea1es A6 Af dpross bate fodpe used
’fluﬂﬁabereprh@tatmethe ety HESTHIO bipds@k@so0fpep epthiedespective
rec Lors with potentially immunogenic peptides in an
? of 0.1 to 5g, preferably in an anount of 0.2 to
3 g. This quantity equals 5 to the anpount of materi al

which is normally available from DCs cells obtained

from peripheral blood of patients or healthy donors.

The *FH &Eerﬁ!'ﬁ%‘:ﬂhoﬁm &%&Eo&%ﬁ%&@ﬂiﬂo aﬂd"ldtall?@fyﬁlrc'f@fﬁtomolar
art is about 20 class || nol %ﬁgﬁ erived from
i\

HROBRS 0 @féat@bfumunqseﬁﬁrpéaﬂﬁﬁ e ANRPlrmgpeutical
Exﬂtelﬁg Bdid rﬁéthoélé%e%imﬁﬂﬁ@ehﬁltﬁm%ﬁohﬂ@ oﬁﬂﬁﬁp%uﬂtf protems e.g.

t l,.th | abl e, f
P B Gt GRS PR Py St dp LR oF he mvention has
t.h'a:\admnta)ge thutona dtesitisy afgtonad ahdior pesatted pepiglepept baodscidated
frB}ﬁoéth gu{u{ﬁwr&?&&mr&{c c¥us°t%E’P ah Bk %gtaﬁi‘e% $4:ERRufhan®hints of

provi expressi n en presenting

peddst bgaqdmﬂ)heah&l}admmb ¢ frotedimghodensurs tatbe

fn@fﬁ%ﬁ& o ;{éfftﬁfe@ls@me}d ant B HRUIBRh Pl QﬂétQ%QHatgra"ﬁyIﬁo&ssed and
contacting the cells fron1(a) with a source of

PWﬁ%ﬂ%ﬂg@hP&?s 5@}5{@ d@sn enqcsméﬁr q ééﬁleaf-z?%&cmﬁemmm nogeni ¢

pepti de conplexes fromthe cells, d) eluting the

associ ated peptides fromthe APR, e) identifying the

i mmunogeni ¢ peptides, f) validating the identified -

i mmunogeni ¢ pepti des as epitopes. Preferably, the

met hod for identifying peptides involved in

|nnuno%$n|0|ty
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20 conprises the steps of a) providing cells
expressing antigen presenting receptors (APR) in a
nunber providing 0.1 to 5 ug receptors, preferably,
in a nunber providing 0.2 to 33ug, b) contacting the
cells fron1(a) with a source of immunogenic peptides,

c) geﬁ n@g%ﬁd'hepZIAP Red SHUARAEH) ﬁol@ﬁﬁ)& érgﬁdgﬁt'i@ing)@@ﬁudes that

fromt I MMuURNopr ecl pltatlon or

m%ﬁﬁfﬁé@szlpmqrwaé%%ﬁlﬁtra@waawm Hier pepnipE oo hymiged he
etouishl @i‘&ﬁd&fcoﬁﬁ%x\éé $ibephlld @EdHt6rsREM [b(ﬂ:@ﬁtlﬂyﬁlhrrmt)gém@peptides

| ow sal t t he ass
‘P PBATHE AR (O F e %sfﬁﬁ%#w SR GG SRR Gosnity equls
ipept irdosyt ongjridalidat nmgnzﬂlljrewmﬁéaiﬁ fiérhdal’s afiviotigiend Gom

I%%gz era fﬁ'lo%‘& of t&egips ok heg> Eh%{;&a%?% Yhe F&@esﬁzﬂ%b%‘ﬁ aterlal necessary

in hbe Pt 15@ho1@1r2§}@|ugééH§ st Hadolﬁmleﬁ@cwecé&pmrt thélmlted source
%H}y@gg@jl (Bb B X R alpﬁhmgptaudﬂs%%mr"rm ﬁ%@ﬁt two orders of

y|ng e |nnunogen|c pept1 des of

BT HEs Qe materipd shamiapatrbiEve h@S‘a@)PeFﬂﬁéﬁlﬁwlﬁﬁdt he
correspondi ng epitopes of the pol ypeptide so that the
bl n@p@@ﬁ@ﬂlyﬁﬁ% prékeﬂﬂhﬁﬁllﬂﬂoﬁipr@ﬁdéseﬁﬁét@dd @sr idbalfrispedptdes

q %ﬁ% creatln? tated %fﬁ%p ge mnth reduced or
IH}SO B e SR  h 6T BR T rm "pol ypepti de" as
a)waﬂwdimg(eelis axpfessisg tigigan phaentingfretdptdes ABR) mo monlblg providing
T [ f.ers to the
G0 B P QR BRRENE Y o Ao B B 5 B ke “an
b)nﬁﬁnﬁéﬂn$§m§ﬁ§%ﬁ@ga{ﬁh@¢h ¢ harrsuplsiranerogepicsaidice of
J?%Matf?xlglﬁ@ﬁ HE R %%ﬁ!ﬁ@uﬂé cShpREAVBh TG @lls,] rmune

ponSe agai nst [t i nrunogeni ci ty
i@ﬁ@ﬁQFa%8§ﬂ@§éﬁp%%¥@0ﬁ1§@¢%) to potential capacity
eqﬁden@ﬁﬁﬂgm@qmmmo@mc?kpt@de@ an i nmune response. The

onse erein refers to a
R T T R
i nvadi ng substance and produces antibodies specific
agai stﬁerztbﬂnattheamﬁhgé dorTHentiping pepiades tivedied infmbeapggnicity
éﬁ#ﬂ $§£§§%§5y to obtain e.g. 100 ng MHC cl ass |
ec

pends on the nunber of cells_that do
20 pprading VRIS expresgng pntiged persenting feé@Pé‘PféééPmaraaﬁuénB?f providing

Mo §h§§e%e¢tbrsn§1re@é‘r%1?§n a@uthbet Q}V"ﬂ(ﬁﬂ?f) 256 | ass ||
lﬁre equlv ure. DCs

5 about 2x1 r5to
@Q&@St“b% Ji%%@mi%‘&ah ﬁﬁ%&@%@%&lﬂ%ﬁ&aﬁw%ﬁ

c@@ﬂd@h@fzﬂ% t}bzlmiduﬁﬁmeglﬁheparptﬁblcbmmemomahe biéls by
;9ht al ned L0 ) aFﬁm ch Q a%o r hi gh
lglé%%q(mr%”flya {’Oélqcﬁll?ledmfoor i &ht |nf-ly| ﬁg class 1|1
dHseokingttedbpeptel dempleses ahRawvitke dnbigenidyeeptides witlhspter or low salt
qﬁﬁp type of these peptide receptors e.g. human MHC

ass Il gene product HLA-DR1, carries about 500 to
¢] glugingith¢ esseqated pentiisniremyBptiFRes (Chicz R 20 M et

f?id:entl{%fnﬁxﬁe nl}'f%q,mo%gfﬁg’ s, 27-47; Chicz R M & Uban R
160 However, nost

1
é%m¥%gu Eg%bnapvﬁ%ﬁgﬁ&mﬁagﬁﬁaég FAFain very | ow
copy nunbers and, therefore, are not very likely to
pl ayPrafepibys ithed a)gigexapres@it'mg respeagiial MHC Al mmbkculkHC
class Il field, those peptides that are of
t; o
?{%Q%%g“%q}w&%ﬁ%ﬁ‘é%%ﬂ bR ine B b Rogepicity of s
rotypshad reseptisie@l  prot ei ns,

a) identifving the immunogenic peptides of the polypeptide as described above
b) modifying the corresponding epitopes of the polypeptide so that the binding of APR
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25 attain noderate to high copy nunbers (Latek R R &
Unanue E R, I mmunol. Rev. 1999, 172: 209-228). These
pepti des cover about 40 to 50% of the total anount of
peptide nmaterial eluted fromJMHC class Il nol ecul es
and equal to about 10 to 20 individual peptides. Many

%@Cﬁksalg%gul %aa%sa%gh%; .ad peptides are represented as a

30 term nal truncation
o dheralit eqtREdBRsied D] Wéptléﬂ tigrdgeed argypimmmgumogenicity potential.
429-431; Chicz et al. Nature 1992, 358: 764-768)

sharTKiGesn CRSHRDLEET & (SefHORFEeRls @RObin1d lihRedldn i Jofls.
acids which is essential for recognition by the T cell

recepto These truncaji on/ ati.on ar
Conal i< 168 PROCRE0 cBl frenprieaperrin B pudRt Sy pbsonce
whieh mabbeeto pobvadti b énente r&popidagpiest, thakitchinas. é measure of how

A I , &f@m about 5
PO IRk B BBl s TR e B g %Ence o
I mmunogeni ¢_epi t opes ranges from 0.2%to 5% fﬁ
t he Hepeimesnpupgenieyipgeitiel @éﬁﬁqd&&e%re £1§ &0 B?fé% gapacity of

W%Hpug@t@a&n@ﬁ%m@lﬁfe rabjiopbe. are associated with MC
ass || nD ecul es on the surface of human DCs. The

ant i eptides be bound to iLntra-
extr Vﬁl mweé]i)%%sg 75 uSﬁ% ﬂg@m rézt rs t?ﬁebotodél?r ﬁl{efense reaction that

recogmidro ge ivadinp eyistahed aad prigiedeshietibbdies gfeafis agagnd that antigen
anti genic peptide which may elicit an immne

response. The imunogeni c peptides nmay derive from

pol ypepti des after coincubation 10 with DCs. The

pon eptides which are afPotentl al source of

ynt wéHespe esbedily e nowasey Wed3n s12utitayg MHC dass II
&B@Eﬁ@@&%ﬁeﬁdﬁﬁi ﬂﬁ@%ﬁh{b@ﬁéf &lu@ ma@ao e¥irekiMEE dldss B.and on the

o Pyl Lk SR AR (5P cuitnc

z(tﬁm CSH) ° @itutdD0s oNees 01 19° pagiteral bIHNE)rx)loncthkaah'm 5x107
86 %Tabﬁggaorc?ﬂo%i; Cgﬁﬁwﬁ]ﬁﬁ-ﬁ?ﬁ TQe tain 08 %g? labo)ut 50 ml of blood.

enzymes, structural 15 el enents, hor m)nes and
f r aghETHigh tdweitisnf reqiirediior idensdpng M Caksy B essoriated papides is

%{& a?n%loquﬁg Q?éa%h ?srel}%rd?@lgesé/ géﬁtﬁfeﬁe&ﬁtcﬁﬁ Rid H8man MHC class II

gands see OVG Sl n ose

ssoqaeiibis: Hbe-DBLisetrirerbowh 71800 1 800 S e LuHEeR P ks Chicz R
HreRhD VOl MRHDIWOS 5178 Lgadhied RS &Iwrbeﬁ@ cp,rtmr)lumlyroday, 1993,

1??:@% éi@(%a g’?%itrrfg fgt&ec%@ &@8%111 l"€ilt E% Iﬁf 1'\;\%1 Gy low copy

ragtbdrs atd) tedrelote, 1632 @elfydﬂikam Ipm' a pﬁyaolﬁgtchh@he Bfpetiby in the
I?[Z—ﬁ glnt L‘P 4§ nc%és%ﬁgg%hg‘fiesvgh%t ar? of 1?1? gﬁ&lgﬁcﬁ el%%%%ge % thgse that

dctiware Delper T oelb agd dﬁerd:m ﬁagbtatq)mgggm geng:ltry @é pbqrmageutlcal proteins,

Aigw%dwamonﬁm eogg%umrg NStk ISRRSEAMGIME RSBAYEAGI RE:. 1999,
en present Ip()@% recept ?r s The term

n
1%%%2% )pkese pentidgs ?@f@é@b%éﬂ tq p0% Qbfee 1okl grggnhifRsprde
hefefhSeltited onPRRIC El8ssIE GRMAles Whd 6dtabtd s uand tgEnindividual
Ig?é’ t| des and presents themto other imunol ogi cal

i8S-and thereby mediating a specific |moral immune
response. Preferred antigen presenting receptors are
VHC Idhas MHC clasl [swbasted WeiBidds assreptesSoedm seetiplelsto 5 C- and N-

Hﬁﬁﬁ r%g&u c}’gtlo rxgnﬂl% S&l%deg:pglgffl& gce%:t %3@- l%?e 1@:2635& 4341 Q31 Chicz et al.
Namee B9, i%e?@élea@;}tsba@gﬁ CArABIOCRPL A AT ANge @%{ ahﬁ’ﬂlﬁiﬁ) tg}} amino

4 wilindRliegeh ﬁf@rcr@@do%&t%ﬂ E‘}aﬁhem&ﬁe&t«e RRI'BNsE Bhih¥ation/elongation

I mmunogeni c peptid
variants C%nstltute%fl(? same céll epiiope. 'Hus eans that the number of different
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cells. -6 Oigin of the Cellular Mterial The nethods
of the present invention enconpass all cells that
express Antigen presenting receptors and at the sane
time are able to prime or actiyate CD4+ T cells. 5
These cells are also referred to as antigen presenting

% E%n%rlﬁﬁ gs%ee %ii‘fs an €ES agﬁalmgﬂlglpg%%g%fr&ﬂtabg% toI 70 different

n
ePHAPpr Ebentha daboadandg.of mmaﬁéqupmoﬁﬁ&m@g% m G0 to 5%.
edition (editor Paul, W E) New York, Raven Press,
1989). APCs to be used conpri se hunan B cells, hunan
macr ophages, preferentially human dendritic cells.
Apart .fro cell mxtures that contain APC, 10
sucﬁ5% gt ghﬁg%é?%?sblood nononucl ear cells (PBMC) or
peripheral blood | ynphocytes (PBL) maybe used. The
Dresfreigesd pAREES af depetskest ioxpriessirapepde whigh grd gssociated with

Igg(‘rs&%s ?Pmoﬁé&l@s tife sg%@ef cﬁ{huﬁﬁtnﬁ?& g4, aﬁiﬁéh‘éﬁd BedoGides may be

n order towg e |nnuno eni ci t
e prirdes ewicedsl %Bgré@ clags Iérr@éer%l f-rl he £& IR QISP EROEHIC
p%pﬁaé’i A%sed héfby feiped Aendbidié ﬁepctﬂke M&l@fﬁaﬁ' élldi)@nliﬁﬁﬁlune
Wit h t%‘ HLA types rep sentl e HL uenci es
REPRONGH %é 11513&5105?1}16 Hept Qﬁ%}f TOIP O ﬁlgter comcu ation
W3k Oas] Bl fdpdpsitlesonhivh tuh ar ;&gaﬂﬂl fomrdehe uIrJInAmoc‘emc peptides are

}gog}m}{e %QS nPglmd%% ue?rg];iegll @’DETP O%t(lj&é Such%%Q%r Hue? Iltgfferones,
intreienkibi, AnDRropgétiot (Epe), gmneﬂctcmtebmaawahwec@lcfrmstlmulatmg factor

(@H% D R L aeTe il N F@E’” d&%mol%% Fglr&pﬂhl ﬂa@t@%s‘ ilies (ie.

presentin recep from

en@cgwétpqlﬁdcrﬁa L shipegisrangrhasemized gniieed oeﬁl%r@sft slgactural

&&H@lt%%%nt)ﬁ@smn@qldaﬁlentstth@reaﬁn‘or anes of the cells have
to be sol ubilized. Cell lysis may be carried out with

nmet hod nown i.n the ar freeze-a W CYC .
Tt Sl 02 eifletelisisite Suflp kSR RO S b BAE P b Rptiae
lijaedeGée atfavey, esdhesthdlysipsidrafbedsqamee bad tolfiel depatriimnl is

I%Bllrers] t cf ; e&-ﬂi %&rﬁbmf%r% g)ﬁﬁgsln ?HE)I %ss M@gmol may carry
mm@nfamapyide TPeciesovity eazmstntgher;gende Flajiping @@lor:cup@m af 0.1-2%,
Bhidh @(?{_Qllseﬂo PBYUE14- 97631%11‘[‘[@5914:@ A R S&! df thy 151%5&13 mventwn allow

COI’]t he solubili zed recept or - eptl e CO[T'p eﬂé £
is@@ﬁpﬂu G@fm feaﬁorrmﬁéla@m@ﬁ@o PRteR alf{ FREROKRKJAPRERY Tom 0.1

t@fS }I aﬁﬁ tesén“ﬂl\‘lg rﬂ&de?ﬁbfs Eﬁ@em@pb@ﬁﬁﬁs ohd st sgbsequent
$resent|ng receptors with i munogenic peptides are
99t ®d fromthe cells with methods conprising
solubilization with a detergent. Nano- Scal e
Purification of MHC Peptide Conpl exes -7 Furthernore,
the invention provides the purification of the
| ysat es by net hods

conprlgkﬁg%?%%ﬁgghﬁégﬁ%lﬁg %ﬁb& |nnunoaff|n|ty
chronatograph For the |nnunogreg|E Latlog

e nM§8€WﬁﬁﬁﬁF6 §EEPRYS CAnt'f Bodt B élﬁéeélil flgs toa

Iﬁé?:hd%eﬁﬂo@%ndhl hiA® £ELEES apt@des Whd ftlséhtﬁ ent tresBed

net h 0 S are g g fic ant e_SI alr e o nse
RS 29 SHINO BrArY SERHO8r SRy i el PBYRT ERTY
Elfefelﬁl@ﬁ-aﬁﬁgﬁi eratdnying rerepioir garPMOt €iclusA] nodeqilesd MEGC class I
moﬁec&lbs Hicfide %epg]r% 9P Bm?ed to HLA-DR, HLA-DQ and HLA-DP molecules.
Alternative APR that may play a role are the receptors of the CD1 family or other so far
undefined receptors that present potentially immunogenic peptides to CD4+ helper T

cells.
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agar ose beads. A selection of the broad panel of anti-
HLA anti bodies used in the prior art conprises:
anti-HLA-DR anti bodi es: L243, TU36, DA6. 147,
preferably L243; anti-HLA-DQ _%9 anti bodi es: SPVL3,
TU22, TU169, preferably TU22 ahd TU169; anti-HLA-DP
anti body B7/21. Mnocl onal antibodies specific for
different MHC class Il nol ecul es maybe comercially
obt ai ned (e.g. Pharm ngen, Dianova) or purified from
t he QupErafabanellder Meksial espective hybri doma cell's
using Protein A- or Protein Gaffinity chromatography.

15 Prid hb@ddepnge henal: ianhiibe dh &mpmy Hecdio tpk ethrby Antigen

vari ous net hods known in the art, referabl.y b
USHHEE fpr%wﬂf R S blsgo 5?181&% RlYacPnar T cels
TNBe edis atevdicedfcspdhanostigeh praswroirgakhd (ARTCsO{UMdGe, E. R..

| ecul es- maybe perfor by . ngubat | . :
RS HET R P TBE P ch GHRBb| oD of Dificen pandling apd
sesestaionhbuFsndimenghlrlomatogegyphid editign bydifoa Rpilny . €hélew York,

Reh kI;'cr)é/ ,aibt9%9)t. ey Qﬁgéu%ﬂf%&ﬁggé 4Wan Kasi, AGmeh tdlfopRQges,

}?152 eltrlﬂv'éiam ég%gg |d@ng%§itiq-$§:§g. A%;;tif{%]él ghag,]Pc% ?Hg)%trufresttﬁgtec%n?arin APC,
JRAYDPRIE LGN bl Bon s Rer @NAlPEad) by p&RIePAGR cdNginphocytes

@gﬁ;ern blotting wusing antibodi es recogni zi ng
&G WHE nol ecul es (anti - HLA- DRal pha: 1B5).

El uti on and Fractionation of Antigen presenting
r ec Efiagrrefsied ¢iPilsede Riptipdesing B ddsutlimgletiies. Even more

ﬁg%&%gﬁﬁ) IQ eﬁ&g?{gﬁgptor nol ecul es, a conpl ex

uré of natura processed peptides derived from

t he source of potential inmmunogen and from _
pol yipepterdesudsge thaimmunegenisity PgE@IYP‘EH@rES vithgpspectjtg a certain

B tRRla sk Wi Al efp &l ddideific cARREE @A ol witethe HLA types
“ractlgﬁﬁhe nd subj.ected to sequence %pal S S The h
HEBFE IR S enT e RNt thiaWRelh PPRYIaRAn T %P“P & 1o cover the
@ﬂicﬂﬂﬁrppb%ﬁaﬁd]ﬁivitﬁ ﬁ@g\éﬂk@&hﬁﬂm%ﬁ)ljrmwh@m esthe _E%Ex—ﬁ)fﬁdncus,

nt,r.adu i.nto.the, bo [ nogeni-c. pept, des; i

AR rRB R S e PRt it Pib R r N e BaR PRI g
@nvgpE dbye tofbemetiyedsokpaemtially imbeagenic pegids.abl y by
using diluted acid, e.g., diluted acetonitrile

(Jardetzky T Set al., Nature 1991 353, 326-329),
diluted acetic acid and -8 heating (Rudensky A Yet

al ., ture 1991, 353, 622-626; Chicz R t al.
Nat uﬁoguqmg@zeon oafsﬁsztlg?@zze?@é)ngdﬁcea’wra%@al F:;ﬁﬁ‘ | uor o
acetic acid at 37 C. (Kropshofer Het al., J Exp Med
199230|r lﬂé%urlf{&ﬂoﬂ &@&itigehﬂpgdsiﬂmr%f Ief@bdn??eﬁtfdie cpepldxeeBom cells,
re el,ute 37 Wi t iLut.ed trifluorq aceti.c .
Bt et Sincinrar P Befiiee i bbe gt dtliaburvin
rapthbdelmpresent arge.g doept-ard-phpt tkées a0dnip! exced defergents, and
é@ﬁ'gﬁgﬂio\ﬂs ttll?erg\@é ?fefe(}fedggs\{g' rﬁgtlhgdsbé‘ffe fs&{lbﬁﬁgt%r?us‘?lll@&ét%ﬁﬁtg,
ofder to renove residual detergent contani narits. e
prelsr bl TXHO01 WP 4Grayogeghicavdes Zvptmsphiakibreh CabdtSapst preferably
Mlp@ br Zlﬂ'it@e.rgé?ﬁ@em. gz!)} tﬂgﬁtis.raﬁﬂgl%fcfégh%ﬂegg/l 10 rffM)ved from cell lysates
preferahly .a concentration of 0. Il.n a e :
B Eang Qi RPNk AP AT S-EHoEH B8 SrpFiiaeetion Tercfore, n 2
fuetepdmbodiepht cthe pragtrexeendo thOcovashed afahtigen presenting
water (se conven '

I . ' . d ' | d
L3RS 1 o £5EUSRELIR, SORGR SIS el

dosgygisergciohpilipetide jvithet dterfandm MERCK. The washing step-

may be carried out by ultrafiltration. The
ultrafiltration my be carried out in an '
ultrafiltration tube with a cut- off of 30 kD, 20 kD

10 kD or 5 kD, preferab| f kD and a tube
Nano-Scale Purif?cation O?MIXC—%ept%ge Complexes
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volunme of 0.5-1.0 mM ("Utrafree" tubes; MIIlipore).
The washing in the ultrafiltration 15 tube nmaybe
carried out 4 to 12 tinmes, preferably 6 to 10 ti mes,
wth a volune of 10 to 20 tinmes the volune of the
beads carrying t he receptor pepti de conpl exes,
pref Lal

i fos I%P}’! ) 1I?Ven¥1gn B”&na?és #%@@%%@ Egrh?gﬁlgé p Pﬁﬁe
campl@senﬁpnecs‘aérhrrsmg rm‘émde comtlecgr lreeluugpmglptthfeorsaﬁre

iHngﬁlﬁJalfﬁrhgﬁéHr%at%#%gh e el mrﬁgnoﬁea@rﬂea dr%nrrﬁeafﬂ@l%

c@)f;?p 0@1@5 fpRedcC quence ana ¥SI @%mnglpﬁltgale for these
rﬁéthbﬁ'@ire %@@P d"hE@ﬁH:lﬁ@%ﬁﬁB@dl@J £8 pRfferbbly %ﬂo@l@naﬂaﬂ@bodles, and are

at ed i mmuno eptides are.f ti
°§’§ Er‘é c%‘on%{h&o"agﬁﬁ‘f Fbi ‘E%lp‘ B e qUdH 4??3’ 4 e " SePharose ot
agaes tadedA tdiation bhehebvaibpae] of aneq Bﬁﬂmmbf)dlthesed in the prior art
éoﬁﬁﬁﬁldual peptides in the m xture of isolated
nogeni ¢ peptides is elucidated by nethods adequate
to sequence fentonolar 25 anmounts of peptides.

i derrmiif FLAGDR eniilsodiesdet St G561 R4S 147, prcﬁereé%@&% sﬁﬁéchLA DQ
aﬁq'hBHHl‘é@'s@'Q’L3Pﬂ9ﬁ§ T8 69 prPREMREPUL IS TUEsd; IRNOGR M KCantibody
lgﬁgg des are derived and whi ch sequence t hey

titute within these proteins or polypeptides. In a
first step, the conplex m xture of eluted peptides

may Do hsacidl entriles byecﬁﬁlﬁfoﬁﬁlffeaeﬂ\i Mﬂétcyissjﬁ npdssidsingay be
cég-grﬁ%%}ag)g g@pnéeg t gg:]ﬁlgﬂdr% noen nga I)m 1S ﬁgﬂ‘,}i@&%s[ﬁe srﬁ:@‘r?ﬂant of
thordspa!rzmivra bybridrenectls u@ngPeﬁaablﬁy Orthte@e(E)a ifyolrgmgatography.

& ngéég) R#as boffY &la %e QB@%@(& B?{reﬁf%ts QRPN BB the art,

|_|.

revers cation xc di nensi ona
@b lidenesteldn R COMPPE £ tihedyraBuRe gIaUps & CHIBr-actggied sepharose.
Bi ot echnol . (2001), 19 242-247). The fractionation

may raﬁnQ@cn@olatrbnaoﬂﬂﬁ’H@ ABReuled mbi Bé p&fdrbeedy isdubhgag the
Iar co Iun@y whi.ch_are el%ger connect ed

pgadres o Bberdty SQHPE TSP e PR S
cﬁﬁ@ﬁhﬁogf@h&ﬁll;@by pm@ngrth‘er cliflyattthonghiaonicdevolommiashing of the
ai?gt ?aedsf ra%’GDte s S eccz R(!i(?f‘fﬁjbf ggr i%hplni(‘}e%lﬁﬁfnsThe
eéfﬁ,nat:}abf tée upn"einepafbipytam Diay bpesalysed@c{rs %@@Eyn@ pegtprn blotting

n ' Bi3- }ﬁB@@H tY5).
YRayg) ot LRIk Lol anpen e apei T
sequences of the individual peptides can be deternrned
by neans known in the art. Preferably, sequence
anal ysis is perforned by fragnentation of the peptides

and FleOspai @FraasshBiload fiAnkgeD padaitimyreahtdhassbriagddirptides
spectra using al gorithnms, e.g. MASCOT or SEQUEST.

Bot L.

S gq urB neglé@l B%t%%s ?én{%e%&%#a%r%ﬁ@%{%% ?Q%J}Hﬁl ﬁ? R’JtlfctQ?e of naturally
ranedsyedgrpbflesalepeed fremtthe S@erde ohmderdtal mamuyogerﬂéudaftcea
ﬁoﬁﬁ:@ﬁﬂﬁ&%&ﬁa‘) %"ftefc@aceﬁrﬂhlsoﬂéﬁloﬁé‘%b@tﬂegnghﬁr%f@f &tltlon, peptides can

gh- put sequence anal ys Qualitative Peptid
badsaciigpafehyndmbrctads SeisBes PHBSry For qual it at | ve

anal ysis of the whol e peptide repertoire obtained upon
el utitenerm HmimBhbdex” assiedRebih agas talasqydbipeptidatiadt provokes an

I oni zation ti TOF) nass
SRSk e SN (YR T oss, et do

not fragment the peptides, MALDI-TCOF analysis

pr oviltgesinaunagagh peptetey ulevhametlhodﬁe@fah@jpre@ﬁqt ljasvention may be eluted

gtheﬁl &fxnaﬁo%shammméﬂat B ¥ Mib g BNE B R BN CE, Chluted

om na
acetonitrile (IardetzkyT S et al, Nature 1991 353, 326-329), diluted acetic acid and
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20 Quantitative Peptide Analysis To estimate the
guantity of single peptides eluted fromantigen
presenting receptors, the run through of the
mcro-capillary colum may be @anal yzed by a flow
through UV detector operated at a detection wave-

Heﬁﬁﬂé ﬁfen&}ﬁ P8 alF?\Taa%Q%%ﬂ kad 105 655 'T?mEze@M 8l £aRaffre 1992,

es to are comnpare ar eas

B oo nd b U G ORcayiENet BT Gt KReRa D el PR Med

15@2 at76gyr9dheost mtse?%f&%i NBe pERRIGNS releAMENEH 0N C. with diluted
th)gr esees . identification of inminogenic peptides which

Yerasself 3%hded onto antigen presenting receptors of
APCs in cell 30 culture (in vitro approach, FIG 1) .
- 10n Iarfuzahérwmﬂnﬂﬁmenrfoﬁﬂlsa@mttetddempgasmtentmgeettepmm peptide
cro%p 189 arte (w)vas e@ 1%9%&’&39 rér 0%63% epr?efm%%ﬁ#t %)%3 or Y9 V&ove
i'n1amun rovi di ng
restina debqgeescs:lnmgnmantsgéhe IplW@s}é htlffﬂ(y‘lﬂ)e]c%@TGF @h@mbﬂ}e rrpcetate

Bitidsy Hpa?(!ongérﬁ}’dtg) '}gnveoof:b 3. ‘?O élM q:’rE@fa%w 19 Scon@érﬁfa%ﬁﬁ%'fﬁ 5 mM.

In a nunb CEI‘ oVl cont act | ng F
lgg merempr ‘%fﬁ‘irf smhp@meat §Bwlweaﬁ>rqsmﬁﬂ«gd§@qﬂt%f papide qeigplexes are

Washed Rttt u%ﬂeﬂﬁ@ @ﬁlc%rdlﬁptdrﬁ%nﬁ@fmlbelxﬁfof HI’IDC ana1y51s,

BB SEL hprbe phﬁgs%ﬁ%ﬁ%"é‘%ﬁemﬁﬁﬁﬁcﬁiih? (O Sep may

bea:la'ndedtdumby tlhfaﬁiltmlﬁrtm heditiafitumipgeniychoeptiedies iasn ultrafiltration

’[I.IFE WI Xp ra é:létté Io%f ofggllﬁﬂogggéoi(? ﬁ]%l fk(j’f %B’Tsfe%w &E%S W%ﬂg aacﬁﬁe
wapede ot Q. i}lé}ehi SUltmdres" prb@&éﬁrlitrkye 'Eh@WA‘.Fb@sD I@thbe ultraﬁltratlon
th%%%cﬁﬁ@@ Bbttzi & eelihss, Pf@é&blﬁ&@ﬁ%ﬁ%yxﬂmﬁ Q%Iﬁﬁfé%f 10 to 20

are | ture dendritic ce er at ed romperl %
tHPesIhe Vorame ©f thesbeagiesraring f@%\‘éﬁP@ﬁ?ﬁW%@éﬂ@i‘e&ft@ erably with a

oIt BEIS A& 8L bBlde ophd@@@@ Yt ©i5ded maky e %ﬂh@ﬁ@d frb® the remaining
mar r ow der.i ved CD34+ .stem cel 4or ecur, s% ? The eluted

%?%Hréf'%tm%r‘%ﬂtm PsPs LRy T PE )atlﬂ’éy“b&e € et
peptliatredr thewbe yopbilizehpped: dyudeasnlysigrditjuéhthromatography-
centri at i nonocytes may then be isol ated
assﬁ?eﬁkf%%s&%;;ﬂ%é@ﬁ ds known in the art, e.g. by

sorting with magneti c beads. The source of dendritic

cel ITs aferyhre embradineeirof Shepicssst invriedre tabisglated rapsinogpc

ﬂ@gﬂ@&%&@ﬁaﬁﬁﬁa{eaeﬁaﬁ&ﬁﬂ LhgIRAtiEAL % séc[heﬁ@tlnlg #Go A& &ood that

becone | mmt den rfégl c .cel g
th FPEIGH] ETBIe Of HreanARiAUBPREAFY B %l%yufe of isolated

1fﬂn‘il¥ilrdgyﬁ1@ Petdes is Anadated By nRtt®ds bJ@dqﬁl@teLtp k&gichad feBNomolar

el | s(é’%;%gc %islnjgy }?%E@@%Ig“t“& S%Eoggﬁﬁ%t 1515 e%@%heg E%—)E which

];G:bass ok bolyptaiich €8 indepengsicpaptids anuddrerd ohd m\é\hdhgsequence they

hat . on the expression
o m{%%ﬁﬁg'@.fg?g Pf%ﬁ@@@é&t@%‘j e.g. 100 ng of e
class Il are eqU|vaIent t o about 2x10 5 25 mature
or ZnpdirstetepodesemiphEaristup |06elatqéd>ﬁetés}ft8é§aﬁbbe %f&fél@fla’fed by one of
ah L0 0@9&5%@&%&% hifBREMS | 2aby Q&Ief&dghé'éharﬁ@lﬂeﬂﬁanae,
T

obt ai n mabout m  of bl qod. Th
CEBH SEERE T HIBOSEHPES! OF ST REFADBINT O pF 6EE Y, Difgaration s

p%ﬂ@ﬁnecb‘ib}etfleg ablatsd pieasé t‘l’ﬂ“ﬁhﬁt@ra}ﬂﬁmﬂ bytreveredt plsase/antioragxchange

h
L R e L
(P9 Ke, _TPL\IF42aE$ﬂﬂa or a m xture of TNF al pha, IL-6,

The fractionation may be done in a HPLC mode utilizing fused- silica micro-

capillary columns which are either connected to a nano-flow electrospray source of a
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30 IL-1 beta, PGE2. The source of therapeutic protein
offered to the APCs maybe selected fromthe group
conprising unfornulated or forrmulated protein. Contro
APCs are treated equivalentlygexcept that they are

not exposed to the therapeutlc protein (cf. Figure 1).
ma%s]sgacr-genﬁ?é?ﬁ‘r &6 1&}] E&ﬁ)‘ﬁtaﬁgn é%v?]&u\%m% &{Uﬁ% e @Ltal:ﬁjcﬁis%to a
Platedpt MALRIdinalyed upt ake or by fluid phase uptake and
internalized. By eluting the peptides fromthe MAC

ol eﬁb&hﬁ&y o@nﬁ@stsp@&rda@étﬂt fdch¥igésase ss etld pREREBIARSALDI- post

o VC%@@Y {P%ﬁ tg\?ggqp aﬁ%%}s %I goe iod t{q{@g}mn%sastgg%{q%)gtry (%SI MS),

p@hmpeﬁﬁﬁﬂﬁmmﬂthﬂﬂdeSor an |rrelevant pol ypepti de of
intracellular (a self protein expressed in the APC in

the aps Hﬁ?nc%ﬁ of b ﬁ{%ﬂv i %g@? POLY B&@'ﬁ% %Ens known in the
extrace ar orig (1 eri ve
@T@I Rrgfeeabﬂve d¢quened a@@ Yps esz@rfprmed bhEagmgyeliereoighe p@ﬂ%ié‘aand

%ﬁ%sis@edﬂﬁieyﬁ%ﬁhbg 8F the%%aﬁaﬁt é,p%@dr@ﬁﬁﬁlo algmmeg;e@b QMASCOT

p e identifi by conpan
p@ﬁ@ﬁﬁ?@?@fibéﬂ%m %lc%‘i%&ﬁ HaveipaeAd ﬁ]F%E q\}ﬁl&'ﬂﬁd%\tabases
ﬁ)@nﬂfroﬂotﬁﬁélatﬁin admwa@gefperﬁrmantah@s}eaorwmmhgdnameed

n |dent|f
f?iaﬁ?raa?ea Shchh in a0 guitasted Gp B ReR B B Passanarsis
Val i dation for IHC-Associ ated Pepti des The pepti de
sequences identified by the nethods of the invention
may be validated by one of several criteria,

Co”thﬂllﬂﬁv%Lmer)&qia 1s A1 DMAasbsRdirBmeagpaci ty and

recognition b hocyt es. bi nding notifs

are conmmon Struc ural cteristics of
ass ORI AH R §f al&ﬁ? aphiRcet bk bee Yiars dution,
ﬂﬁfrmaﬁsbste&hasehd@bq)tmcaeasmlyatm tiraE-or- ﬂt@bmmmcey JaBass

st e ey Tavie bl Uoikishis B b pfATRs e neptides
ALY - HOF daalgsidpreviis 4 tmghrovp[e'mw il ragant toi thd ccsmpk;@ffy of the
ove are open.

ReRe R B S bR R A AR e O o7

resi dues rel evant for binding, denoted as "anchor

residues”, at relative positions 25 P1, P4, P6 and P9

contained in a nonaneric core region. This core

reg|Qaﬂn@@ﬁeypﬁnmgaﬁmhggve vari abl e distance fromthe

N-term nus of the peptide. In the majority of cases,

2- 4. N-term.nal residues precede.the.core.re

Fencho M BUE bRt e el Fras o s B PRy feeF bRenting
rogitbisptie r8n tiroaph 6f tha 1mtcalplﬂlérptcdsmnlmajdmmlya¢cew a flow-

ﬁl%ﬁﬁdhd{?% clelg> Pt or o‘ﬂ%%be‘?ﬂ alf%%lgtectrl &Ih ASSioh ! For quantitation

thepe erﬁ@ef@fmytlde,srt@bis ﬁealyzsd rﬁr@ﬁﬂww Yﬂ @eak areas of graded

&ﬁM@ﬁ@BF?&Eh&ﬁ%&BH%@&Q%nd&eUC'ne i sol euci ne or
val i ne he position and the exact type of anchor

resi dues constitute the peptide binding notif which
is knowmn for nost of the frequently occurring HLA-DR
class Il allelic products. A conputer algorithm
allowkﬂggmptif val idation in peptide sequences is

"Tepi tope”, avail abl e by www. vacci none. com (by J.

AR O X pd Bl T A L it i

. peptides which have been loaded onto antigen presenting receptors of APCsm cell

culture (in vitro approach, FIG. 1) .
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i nvention maybe tested by nmethods known in the art

using, for exanple, isolated MHC <class Il nol ecul es

and synthetic peptides with am no acid sequences

identical to those identifiedghy the method of the

i nvention (Kropshofer Het al., J. Exp. Med. 1992;

175, o
153, In% 6%%3%6%%@&% gg%h% ﬁsegeerﬁtmw%.htmn gelat‘;g@érl}ggthoé @%denhfym
BOSIgUsYolvey indprwmdnogenigity eorprnsng e siPheli ng assay

r@ﬁdlMH@elTs' e§£§§es§nlld SAREL $BdsALingGeEdptdrk NEBR AAG number providing

Fate s .can be used t he

(ﬂj FeéBPtQEfi P’%:Seéqﬁ)&rlﬂapugl P’éft“é{Pv 83@%&%@ , 2000;
H)&,onﬂaZéﬂ.g 25 E)s fom ol witlas s@yse oftlhﬂnmlﬁioatuc\pepﬂndaa,di ng

a ty.of eptide erm ni ng
SEg T el p L ST SRS
d)edhéir@iht @x‘pomted ppeiptes lom 1&11132145’@% (1 C50). Peptide

adi Qn AQffinity to the relevant HLA
%faséﬂgngﬂkh 1ﬁ§§ att @%s | G50 val ues not exceedi ng
f) welidstiag tlrﬁeldﬁf@s%ﬁdemnwoa@pli: BR¥Ylc af HOREe  pepti des.
The sane bi ndi ng assays can al so be used to test the

abi I'THeyA eﬂﬁ@i&in@%@ﬂsﬁﬁaﬁbdﬂl—l@dasﬁﬁ @dpﬁ‘@ﬁlﬁ@tfltﬂéQAQC@ﬁ Preferably,
cu
ARGH AU o S "UAF BiF P RE) B CCaR T GG A g G coll most

prefehubdly, die AP@s irawenhatuon defdriticabegdneya teddrpmiprepibDakblaod
Jepresents the nost critical epitope

veri¥icati on procedure. This procedure involves

testing of peptides identjfied by the nmethods of the

i nvdperidsiticfeolls mpebe geabiatdd fyom perphirgldleodoperoqytesgr|from bone

rﬁQH%@ie‘r@@@CD@@P%te@?&ﬂ ﬂealr%& Mithe: hgherapo@&ﬂﬁ@ﬁ@ﬁﬁdear cells
either id nt| he nmett

gr tifi ed b%/ (ti -
EhSGHvathed BrT Aepb tw RsipHalERt 5B O The
rﬂ@ﬁmyﬁ@d nﬁar rﬂbdﬂﬁ&lta&d f@me BBMﬁs E@*&ﬁ&tbd&ﬁkﬂcﬂ&ﬂhltﬁe ed, oy by

{
YL & pas trae AL Sk b BBy PR TR AR Rperdfig gpecies
prefeadly matiensCDYe monothes mm)nithenbe differatatddog oelbculture to become

ﬂgﬁﬂ[ﬂ & dFik lﬁél é%ﬁeo&lﬁé &hs‘%ate b%'nﬂﬁﬁ%o'u Ld BPh&R! lt’:gf%metrlc

|nterest respo S can be neasure
amplyaisieeg: veing upfeguktion 1c¢1bsqf’c@m@@§kev<m‘ém3aucrp8q &84y HLA-DR.

For exanpl e, whol e peripheral bl ood nononuclear cells
(PBM@e AR S f Edllls keS8 lry Wcﬁﬁalﬁ@ . Y60 MOMH@cle AT hdadcales

Cf\% et I ng}gxprgebof c%ﬁg@%{:] DFE iresg :]}hlgﬁrc? If;ﬁﬁ apa)%s ?n ?]}garessmn rate

derHGcﬂws I1 mdléculdshat. 100erg qd o ClebasalliangeqlinGédnk so atvoet 2x10°7

<ty PCS8hoe FERC R RS o oA QS e B AR Sh0 I sfipAra oot
thomdtbiclear gellamthidhodinds obtrateddram ab@uttﬂﬁ)ené[ﬁblm% Tee leé?S are then
c%ﬁtatcpaﬁ uﬁtl—??Lcllﬁcebcsih_ﬁér@géﬁticrﬂqbtﬁiﬁ irhg APE:? eﬂr&%fﬁw @B i@¥hature

ses ative response
denpritip eellsyase B &hédar@ﬁtlyleltflgwﬂ@m@t@rq ly petdogpknown in the art, e.g
iREMakib 8 hatH iRga e 8laky cytBhdnes, Mt TWe Apha@4mikn&elof $NGafpha, 1L-6,
E urlf d from PBMC and tested for proliferative
I @% 2to the peptides in the presence of APC
expressing the appropriate MHC class Il 35 nol ecul e.
SucH}ARGBum@ﬁ&ﬁaqﬁahypnhenyﬁksﬂtuﬁmnﬁvﬂem@ybesdaiaiﬂonnhe
i
5 SPRRIRRe AL SR ol L KR APGR
eguivplepHp exaepsthat thegaremot segasedio thasraspirage srotein (cf. Figure 1).
dendritic cells. The APCs can endogenously express the
IMHC class Il nolecule of interest or they can express
transfected pol ynucl eoti des encodi ng such nol ecul es.
In all cases the APCs can, prior to the assay, be
rendered non- proliferative by treatnent with, e.g.,
ionizing radiation or mtomnycin-C
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5 As an alternative to neasuring cell proliferation
cyt oki ne production by the CD4+ T cells can be
measured by procedures known to those in art.

Cyt oki nes include, wthout jitation, interleukin- 2
(IL-2) interferon- ganma (IFﬂlganna) i nterl eukin-4

I'L- acmen rhich is
( ﬁ)‘t@%ta&%ﬁ #lth %d’]‘ﬂ)@?n 3 163) ﬁ' 2)t thereql_f &%1 hi

i nter I nterl

%E@raup W@@Y@%Eﬁ@l@%@ﬁﬁ&# fget Y&Mdtfélafe uptake and
ickdhigkion, ELISA, ELI SPOT and bio 10 assays in which
cells responsive to the rel evant cytokine are tested

br est B 0F ths FrBaTes Shinmiis MRCOPP LSRR S pta bt fgessied.
pepeidpy esend &om&ﬁtpompepmi‘e dren fappienethetef isderainéd, This polypeptide
%eg% eesihelergv OL{ti‘{:ed 1yé’r ﬂtuﬁe St c'hgfyé' '3? ?r? R eﬁév%gt ﬁ%lvﬁyldﬁ of intracellular

ar mace esg§0|a ose
(arvelé pegtialskpr em@d anthe ARiégi the 2bisgace of pubsad tarapavig POWPBP’Ude) or

é{@ita'celgﬂéfg)ri@m 1000155 A9y MRS IRAVBES B1rO e dBAY @156 present in the
adver se ev@nts inclinical trials are thought to rely

%ﬁﬂﬂﬁﬁﬁﬁB@@%ﬂ@FﬁVUUQ?RWP%%%E)f|ed i mmunogeni ¢ pepti des
can further be used to de-risk the respective

( t heTiapieslkied impainypent petrtiewhiah be &gatifled By tdeparing the peptide

ni c E acconpl s
SR DEIibich PP Aneores 8L ASES Epl FtEid fgpuncgen
wbjth dhog, winchvhiGe20erc Idestifidd froml celbuniesh hatearat byerceagidtetgvith
@H{Qﬁﬁgeggggg@eutlc pol ypepti des that have reduced or
I mmunogeni City potential. Alternatively, residues
critical for recognition by the T cell receptor on
CD4+ T cells can be exchanged. Methods for exchangi ng
anchor residues critical for binding to WHC cl ass 11

- DIl eEpi tc%%wniaamkformﬂmm&sacita&ampﬁdesi .e. repl acenent

of the anchor of a HLA-DRI 25 restricted T cel

epi t al ani ne, r ol a. char ge
r esi ﬁlgeepeé%tfi WBB%eﬁ & g¥1 ecgﬁjf em t%é)c%he )fgf DRSS gay be validated
5 drfle @ kEvkral LESHIR, cotherished NGHS bnfdntgtmstlf Midhtbimting sapapiéy and

%g@%?ﬁg Ef@#%rou Iﬁgggg of epitopes that are being

Im™silTico epitope prediction
algorithpms. Prediction codes tend 30 to over-predicC d
the Mo bindire mpiif opreomeoAR AiTREEE A HEFATHEHP EﬂPtldeS associate

DRealhAaSIC ThRGRNSRAYRGMPIhEHG messary to form stable

BB UL e By 5 o BT

ltefﬂ eaflasesmvbes @8 asliiciddsedueacenstreptiiesandonf ence both

efr% &fl E’leg%% g%hp}iﬂaggéo%;}vgt%g Sl M:osEr %L}é’%?asg ﬁ%a&r S%%rhtccommodate
gpic fbmsslpemlewmtlfax/mndn@edgmmei TOAPBIOK WS@i‘ueﬁ o Rt NG Ve positions
Ibi @’q' p@ﬂf& f’%ﬁ?ntalﬁéﬁ ﬂgﬁﬁqﬁéﬂcycoﬁé)ﬁwoﬁl Tm bhGepBRINARver, can

presente
}h?éfle é’alﬁ%brl? i anewRoTHE: N:Wb@#n%fof ﬁtﬁR@ﬁFﬂ%ﬂm i PPELY ‘t”gcaée% 2-4
KedspnableyidafBirkced Rk e reDﬁmr H%Kten €heafl ahchegtesiddes is located at

ok of oot SBack bbelerB Bor s eptpi b lubiEg g om L

lgerrsaHInyoldc&ﬂ@rshaedl Hihhgdropkelit Poanchioheepasmnted by tyrosine,
cQo bet nder st.ood. by, ref er peC|f|c

e Wi ert R b S e e

illustration only and are not intended to be I|n1t|n

~unl eBlse paskiemwinsiehs peast fripe ¢f andhor eesidecedneAtuifF e Heﬁadgbinding

fBLFRWCAGs E B 88 most dPhEIRGHI &Ry occurring HLA-DR class IT allelic
products. A computer algorithm allowing motif validation in peptide sequences is

"Tepitope", available by www.vaccinome. com (by J. Hammer, Nutley, USA).



10

15

20

b
w

30

35

Figure 1 shows a diagram of the nethodol ogy to study
naturally processed MHC class |l-associated peptide
epi topes derived froma therapeutic pol ypepti de added
to human dendritic cells. 5 Hgure 2 show a
conpari son of OKT3-derived peptide epi topes identified
thr lghlﬁ [
O %@?#d\%gﬁd&éhcﬁ@ oﬁ rzlﬁ%%e?aﬂ@sﬂd@ﬂt b H& %@%@E%ﬁhe present

ver sus gy I NvVO dendri t
erntion 1pay bateplgh bY nesshpqdsdprwapeshaget Iésupﬁ gl pplated MHC

Elgﬁ IMTe@BBQ—aﬁ dyabiRSicp s withQdQde 245Q éQuecand idchtiodl to those

ot %egrga%cﬁé%lwews%?@kﬂé@ﬂa%%ﬁ? o) Febr fepeds2 175

arsl yeBsVaash Bet all, §. Ihmdhol TH9e4;sli5gNBd6 Spieps; Sdean OF et al., Nature

O oreRaE O TReaihy, R R SR T L ngpﬁ{@@fassq@sépressmg

padlrlkesl aﬂug/blnu[rkiem papidddsoxebe itpdtthserfiKTi3: ide itope {Arndt§ O
u g of CD4+ T cell activation by

gﬂya%f et CF@% %e??@e%ﬁqg pepti des #1 4. The intensity

of T cell activation is indicated by the stinul at] on

i ndele path pssaysyHe relefuchind @ srpacky Of:)%Bi’RtHjééS REBYT

§étleﬂﬂ1&|n§¥g| 188 cddBn b Mi Qo6& s UBTE réfich Bidd@&@of a#ibeied@éﬂ'&*tér@epude

EM{@%&% DTAPT %ﬁ%&o% alf%é\%y to 1‘I1ie relevant HLA class IT

WeEQHd m{mﬁalﬁénoﬁﬂ'&dmg 101fo1t th83 (50 of established reference

SKDSTYSMSSTLTLTKDE. T cells were re-stinulated once
or twce 20 (A/C wth the respective peptlde and
mature dendritic cells. The HLA-DRB1 genotypes

dendFhe sagnechindliog apsdyscanalsp Se apgst toyed ﬂ?aﬁr?é?ﬂiltﬁ af B%ttt@ds @rbmd to

EI%n&fve%ﬁgﬁI A Ablecdity, PE., dRJIMHTIGRLEleSEBhebiah fkshe from
i ndependent exper [ %g%fs%%The average Sl in the

‘é(i}écbﬁ]é“éfw‘”éﬁ s e P€%t o 1. 0. Donor
cells with the fol I ovm ng DRB1 hapl otype were used:

* 040Thé cap@difito(phme COBQ T Lellf dpDkseritB)he mnst ctitidf pitope verification

BBROEE | B B ER PGt S ) DR SHOVA Al Bt of he
nwemﬂn:el fmethﬁmrchﬂﬂo:gyo sqrmr&rGE@blTlcnll po@lationsnBerdislstvith egpino acid
ugl?éeglnlthér?dén%% g ltllld%)é\'icﬂz tlﬁemrnqétﬁ&!lsyoﬁﬂ@fnlv@&hﬁl or

agents re erre toIn e _exanples were u . . .
@mrc@p@mchgg ta eprraevkact dﬂr@ﬁ FomrsResteskarewi 0€?ﬂpé1§§s identified by

ﬂiehﬁé’t%és‘éoﬂé]ﬂéljitn%@ﬁt@%har% ¥ REOLQ! nge%fyanéﬁc béptmg h@ﬁh&;ﬁﬂekted for
an ur e or ne
AP to COMS T o D ohaiier bRanRaT eI e g s Sipressing the

MHOeMtIS masuttegGnichesd bel ow. Monocytes were purified
from human peri pheral to blood. Al cells were

cul t 43[]5%9— 7t O I?ESI\]_'{)IOHS %Qlllr@f? egmrécfﬁp§$am%5§4 %1 Vltro metho s known in

supprénent &
1R% th et exiapgds, iwhateguripberal bload mmnudﬁqr@e&t@@ﬁ@ can be cultured

ﬁgﬁ Ky lxn)l@muw %ﬁdﬂﬁ@%@&ﬂe@ﬁ Igel%tlcfeqﬂdpchgﬁ ?Lolﬁér@ﬁ@e responses

nonucl ear I pher al

BISREN el £180 rW‘iOFiEOIIaB@%P %wPH olYIitRE o §h%rrﬂa%‘r‘\d Thjrths
E:cmera{%lgor BERRLA cg@$ ’[f FDmheRl iyl Boaas ehﬂr!ﬁ&@!’ng KCL{4200 cells

PR RGMPBRPbIGSH BPB G TORVET SAPUEar T "E ARy Mo CDA+
weleulesal tht Edcliy thereby 1nh1b1t1n g 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 purified from PBMC and tested for proliferative
responses to the peptides in the presence of APC expressing the appropriate MHC class I

molecule. Such APCs can be B-lymphocytes, monocytes, macrophages, or dendritic cells,

_or whole PBMC. APCs can also be immortalized cell lines derived from B-lymphocytes,
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centrifugation in LSMr) (1.077- 1.080 g/m; |CN,
Aurora, Onio) at 800 g (room tenperature) for 30 mn.
PBMCs were collected fromthe interphase and washed
twice in RPM containing 20 Hepes (500 g for 15
mn, SOngor 5 nmn). In orde 'to renove 20

th PBIVCS h ALT, buf
g A e T i R e A e Gl
NG a1 RBMCs e g earsistidlet qmcepwsttmxﬂémed@ghmgglgm@s

%P%F*Mﬁ PO Bl DBty Pl e R B trendered o

- PRNES tusféw’tfe@fmf:rwlﬁt P8 1GHZIRDIFCE wesorai%or%ﬂn-

differentiation of dendritic cells was determ ned by
Rochgs MbhiegHAtdke t§)&&h§ﬁﬁw(¢éﬂl f&ﬁ&atmr@éytold@%)productlon by the CD4+

ration of driti sfro Peri ra
ﬁ%ﬂ@éﬁ § %ﬁag@%gr% s kg b %ﬁdﬂﬁ%s@ﬁ&%s 2fhde, without
m&ntmn/,en@ﬂmmm (lSiB’)gln&ﬁfelreIC@aﬁrﬁna fAynetima b edddeukin-4 (IL-4),

| & ' hec bur.n t .

S e ) RAESE o BBt 0t RE LRIl 2, 1132 or TGE
IRPM Assayp pd efrtewedlem mhluﬂ%vndfmvébgémlpm EM%{%JIS]&@TG@ Bio-
%sgﬁg%)whﬁﬁlteﬂﬁ‘%%\ﬂsﬂvle & thWelew)avnt éﬁoﬁgé e tE&&PfHP kQBBhsiveness (e.

ranul ocyt'e macrophage-col ony stimul ating
Prdif a’aqr@w twesescwf attest AP ny) ~ (Leucomax: - 17
Novartis, Basel Switzerland) and 3 ng/m reconbi nant
hunampﬂ,l;caﬁo{@ A 2.9x104 U ng) (R&D Systens,
M nneapolis, Mnn.). Monocytes vvere seeded at O.

LBk o e e PR SB COS a8t BIAN R ces involved

m)the Wnﬂlﬂ@§¢ﬂlmelbfaﬁﬂh10@herm@adﬁl¢ai dmgc@pbgalmglose in which
f%&ﬂ%lx QEHI:)I lﬁgsqg ﬁuelstotﬁ/eufujaﬁ%"lf Xltlt? '&?&g%ér&b%ﬁ%ls %P Wger)e adverse or

con

fcuiid a@mw; eve@mlg d(m@aé tr)lals @@5@0@%@ fely @D@@nw@ﬁﬁ}mms

(neg.), CD86 (low) and HLA- DR (high). In contrast,
Mat Ur'ge BRI 1hﬁn§§ééeﬁlé(géf)ﬁdesl%@ﬁ Athed |b$ Iﬁls@b’totdéeﬂsk the respective

RS peBRenPL YRS, CL3 Lot SO0 (LoD, OB e

ﬂj&bh@@dﬁeﬁé}y&ga}hmé oﬂﬁilea)r b2, a nChdird-es1 G @it CD5E:, b1ﬁlﬁ8@ to MHC
%gsr%?l CB%ules %here Y. %’ea‘un atlg?ed ﬁ]&h é;%l)tpég{la’%ﬁhat have reduced

O WEre purchased Fr om
Gahd frm)mnEgmmmt@ﬁlabéﬂi@mattlinY,Ctertlﬂlge&"tCUUt:#i dor recognition by the T

Ee{[}e‘r@ e dLebapdl c)éﬂ?&ql'&eexgﬁntf@&' litate the uptake of
rnaceutlca protein by dendritic ceIIs 6x 10 6

Lh"e“a%q%é&slgﬁc?fﬁe%&éq%g%%'&ﬁ@r“% sGaden fer ipgig to M8 class 1

ARldnRs hRwdfkndendh ithd £1,68] leplav@Bertnd deeti ;b:y:had@iﬂ ATGLADRI-

/ m i. nan unan tunor necrosi s, fac
o e BBy YR8 g PRk 2R g by SR Plidyp gof Kropshofer
elehdEMIBI(E]. 4 8) d144-6484;6 SPdicubat ed wi t h TNFal pha al one
(Figure 1) After 24-48 hrs of co-culture, nmature
dendritic cells were harvested by centrifugation at
300 g for 10 mn. Cells were washed with RPM
contal ning 10% FCS 20 and transferre g to, an e
t ubeThevprediods ehthis IpvgdionsAR &E vawioged e the HE! ertCﬁémePeS that

?sf‘é @@fnﬁaﬂéﬁiﬁeﬂﬂﬁroﬁeﬂm @ |e¥1t61@é'@\éﬁﬁtlaﬂ dl gbflﬁhrﬁsﬁ‘ Plrc&hd/k&fn&:odes tend
rozen a

!
weamcﬁﬁﬁe Wh%%%f??%ﬂéﬁ%aﬁ&ai@% ﬂteﬁm?)uﬂﬁﬁﬁ &%%ceéédﬁ“

Manapsase of\dach amaser-prediction is that de-risking of high numbers of predm*ted
epitopes may lead to loss of bioactivity in those cases where certain sequence stretches
confer both bioactivity and immunogenicity. As the present invention identifies naturally

presented peptide epitopes, which have undergone competition for MHC binding sites
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produced by culturing the respective nouse hybri doma
cell line. mAb L243 was purified 25 using ProteinA
sephar ose (Pharmacia, Uppsala, Sweden) and i mobili zed
to CNBr- activated sepharose %ads (Pharmacia) at a
final concentration of 2.5 ng/Thil, according to the

tu ot .0c b r S
IBAULARI LS 5 G008, oy Degip iec Bhered i
pJnasdnaed 1@4: nirrgw diNen @heS@anbelaﬁ pofem@dtepﬁﬁpf@fﬂo a reasonably small
%ﬁhﬁb%g%ﬁh d& s COMRI EX FEmBO: (R%E t@ﬁgé wail nfo?@ﬁl@épy retain the

endritic cefl’s were resuspend n 10- fold vol une of
igectiysy @1 thesipsutigp@lyRaptidans Tri t on- X- 100, 20 nM Tri s,
pH 7.8, 5 MM MO 2z, containing protease |nh|b|tors

ChyrH@ﬁthbﬂ ge@@agztca:tsctrrbed%ﬁvaﬂdoﬂ e pleiwill bRaghebetter

nhe sed ori.zgnta
L30T bpreie e fos PR S oy ik Peif AU @n PR R L prpose
ef 111185tfa|t10mo®bfl dnddedbndisnendediodiedimibiyg celessdtheryadeispeciaed, in

f The | ysate was co-incubated
MAQ%dgﬁﬁén ea&gﬁTégﬁgkﬁmﬁ243 beads per 100 pi cel
| ysate) in a horizontal shaker at 1000 rpm 4 C. for
2 hrs. Imrunoprecipitated HLA- DR pepti de conpl exes
bound to L243 beads were sedinented by centrifugation
at 2000 g, 4 C for 5 mn and 5 washed three tines
with 300 I 0.1% Zwittergent 3-12 (Cal bi ochen) in PBS.
The efficacy of depletion of HLA-DR- peptide conpl exes
was nonitored by analyzing the respective cel
| ysates before and after imunoprecipitation. In

parallel, aliquots of the beads were anal yzed by
western blotting using the anti-HLA-DRa-specific mAb
1B5 (Adanms, T. E. et al., Immunology 50 (1983)

613-624). to Elution of HLA-DR-Associ ated Pepti des
HLA- DR- pepti de conpl exes bound to L243 beads were
resuspended in 400 | H 20 (HPLC grade; Merck,

Dar nstadt, Germany), transferred to an ultrafiltration
tube, Utrafree MC, 30 kD cut- off (MIIi pore,

Bedf ord, Mass.) and washed 10 tinmes with 400 | - H 20
(HPLC-grade) by centrifugation for 2-4 mn at 14000
rpmat 4 C. For eluting the 15 bound peptides, 50 |
0.1%trifluoracetic acid (Fluka, Buchs, Switzerl and)
in HHO (HPLC- grade) was added and incubation was
performed for 30 min at 37 C. Eluted peptides were
collected in a new eppendorf tube by centrifugation of
the ultrafiltration tube at 14000 rpmfor 3 mn at RT
and inmedi ately |yophilized in a Speed-Vac(r) vacuum
centrifuge. 20 Fractionation of Peptides by Nano- HPLC
Lyophi | i zed peptides eluted from HLA-DR nol ecul es: wer e

resolved in 0.05% trifluoroacetic acid, 5%

acetonitrile (Merck, Darnstadt, GErnany) in H2QO
(HPLC- grade) and separated on a 75 [tnx15 cm C18
PepMap capillary (C18, 3 m 100 A) (LC Packings,

Anst erdam Net herl ands) connected to a FAMOS(r)

aut osanpl er and an 25 ULTI MATE(r) nano-fl ow HPLC
(Dionex, Aten, Switzerland). The follow ng non-
linear gradient at a constant flow rate of 200 nl/mn
was used: 0-40 mn 5-50% system B; 40-50 mn 50-90%
system B. System A was 0.05% trifluoroacetic, 5%
acetonitrle/H20 and system B was 0.04%
trifluoroacetic, 80% acetonitrile/ H20. The separation
was nonitored via dual WV absorption at 214 nm and
280 nm Fractions (400 nl) were collected using
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30 the fraction collector PROBOTT (BAlI, Witerstadt,
CGermany) and spotted onto an AnchorChip 600/ 384
MALDI - MS target (Bruker, Brenmen, Germany). Sequence
Anal ysis of Peptides by Ion Trﬁp M5/ M5 Mass
Spectronmetry To perform hi gh-throughput sequenci ng of
x Egptlde m xtures, the MudPIT

nsi onal protein identification technol ogy)
vvas used (Washburn MP et al., - 19 Nat Biotechnol 19
( 20(iyyre 3480@47 Yiaghine hf ths nixaletdlagy ta studyoitirally processed MHC

I

G B e A A AP oS B addedo
pepr dexirigicgellsd from HLA mol ecul es wer e resuspended
in a buffer containing 5% (v/v) acetonitrile, 0.5%
(v/v) acetic acid, 0.012% (v/v) 5 heptafluoro butyric
acid (HFBA) and 5% (v/v) formc acid. The sanpl e was

SoBRLE O 2 USR 2O ER L AR LB SOL s

tha sesiligupledicti OSalgbathrh AEPTTORH terCo. the NovisibanetlBaddldgy)involving

Jé?l%ﬂﬁ'ﬁ %{1& C%%tgﬂmaégac%ﬂ %ﬁ’?@ 3 rﬁ&(:)é f‘%’f?@@i g—ﬁﬁ@ m'l&h 80301,

"I_OéﬁhbéF(bl &r@e’?lﬁﬁhyﬂ]s jndieitedohesanaplakepstonglembess ‘ihé @rotem

s%?iﬁé??@ %e%?e@ﬁélﬁlfoﬂtﬁérﬂEPm?E Enal® 1s$@§ satinBR, The signal peptide
on,

y auto -step
SPRFAEF6R Céﬁe %hA@h% A Eg? gatonep i ﬂtlg&f Pethe cellular in
AE6 BheRE R Sre MG HPARmMbERRABDYIes Wa he0RKT'S echuatite,
using the followng buffers: 5% ACN 0. 02% HFBA/ 0. 5%
acetic acid (buffer A, 80% ACN 0. 02% HFBA/ 0.5%
acetic acid (buffer B), 250 mM ammoni um acet at e/ 5%
ACN 0. 02% 15 HFBA/ 0. 5% acetic acid (buffer C, and 1.5
M arfiipur Grhawes disgrB96NON0 To2bactirBan by syethetes PK T adiedved
}(egzlﬁﬁgse#'l Prhe gﬁfenglw ST &ﬁl%@t}@&tloﬁqgnmcﬁteﬁ%sﬁh§§tﬁgu19{1o@1ndex (SI).
mn gradient from0 fer
Séqwncgmﬁ)tbﬁpﬂg}desusedﬁ@r Wél%i aTeons,@@ (31%6 WERg 35 fgjé%m #1,
@Kg38bhog-acs, Q}SCZEQLEINHAIETA@T |#Q\M)KQ‘ 13 ll@ﬁJllss 5 mn of

BRI GSER@I\@% "%ar ¥ e 1y s e TR bagy oK 1

8- MDD@)SKMMSWWK@H 0 3bdwhafré-etimBlatal @QefBhor twice

(%;@févégtd%g re f ge uéﬁ?p 00/ .lll‘IrLaftue 5 d%’ldl?t%)cl cre 1&“’[@1& I—%@%Iﬁﬂt genotypes
@@h@émt@@berw@uiECQbep@hzwdamen@CGSd0ﬁ®$p@ﬁ@chﬂ@gmzoﬂﬂor
si Ante D o 191? qe@%tlﬂ@&&%eﬁtd@& e&p&%ﬁ%ﬁﬁt"ﬂ?e aQr(eratrE‘ €1 in the absence

OMAH% buffer A wa a 20
b it ilisred 0o bilp s ol it e follommeRA] Haplotype
\ﬂefr@dbe%{m‘mfﬂﬂ?"m7@ (A80%sbuf F 8501 B8), dRd TrwiHPLE c@)um was
directly coupl ed to a Finni gan LCQ ion trap nmass
spectroneter (Finnigan, Brenen, Gernmany) equipped with
a nano-LC el ectrospray i oni zati on source. Mass
spectronmetry in the M5-MS node was perforned according
to the manufacturer's protocol. The identification of
pepti des was done by the SEQUEST al gorithm agai nst
the swi ss.fasta database. 30 In silico Prediction of
Pot enti al Epitopes by TEPI TOPE Prediction of potential
T cell epitopes was achieved by using the TEPI TOPE
algorithm The follow ng search criteria were applied:
threshold (1-3% for best scoring and 4-6% for _
noderate scoring natural |igands), peptide |length (15
amno acid residues) and prom scuity (predicted to
bind to at least 6 out of 9 alleles). To determ ne the
degr ee
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35 of prom scuity the following 9 alleles were chosen
in agreement with their frequent -20 occurrence in the
Caucasi an popul ation: HLA-DRBI  *0101, *0301, *0401,
*0701, *0801, *1101, *1305, *1501 and DRB5*0101.
Menbr ane- spanni ng domai ns and 18i-gnal peptides were
not included in the epitope search. T cell Activation
Ass K AMPhES preparation of CD4' T cells fromfresh
PBMCs was performed by negative selection using a

CDA'HE &&hblek Bab@taton ckhiedtibg it fhe Gayies Besiibehabove and based

(Aubur n, , USA). The, cell ,popul atio S 27/p%. .
e T s EeL D %@dgéad %&#ﬁéﬁh@%f%ﬁé* i gﬂﬁoﬁ?"’hngv-
& Shere Mydihitb)e redgeairbrrad reinrds uspepicederatisel accadig to

cells/m in AlLMV nediu i-bco , Rockville, ND).
I%Ihlg%tflfeésggﬁlugl? n?essi/v%@rhé%alseflg SiqKH ated from PBMCs

as described to and cultured in conplete

Mac ridphadeloSFM te diivignii¢rG bco BRL, Rockville, MD). On

day 4, immature DCs were stinmulated wwth 10 g/m LPS

(S g AL Ardnguln@ day 6, matured DCs were washed
and resuspended in AIMV nediumat 2 x 105 cells/m.

For _the co-culture, 0, 1. m +.T.cells x 1 !
0.1 THe SROrBGEUS DRSS TR AFh AR e H’h&iﬂ’l{ﬁfﬁﬁl@ﬂ&?ﬁted
R inkPRocwRE, Qs Bkscabled elaw.Ndunetybatiteonparifek fwh hubwnpetipheral

| at e, OKT3 mAb 15,1 pfl , odwi
lﬁ?%%l%ﬂccg %gﬁercg{tﬁlgeg 1%?P% 1 8%6;‘?4651%{1(&5 ish\gg/’ %P?’ﬁgﬁ%ptlé?n'élt d with 1
mabpeovity 2 Glepntimetridcl Qe peitdesctiveied fetldeld s¢rgrp(Gibeo BRL,

' ecqngentration of 20 M Each antigen was tested
]%%ﬂggfﬁﬂlgate. On day 5 of the co-culture, 10 M

5- brono- 2' - deoxyuri di n Br dU) . (Rache el,

Swi tiselrtiemhel? crahiBload MomoRIRI AL (;?\P%V@?lﬁ 24 hrs

i ncubation, cultures were harvested and processed

acc oplipheral Blobhevakabifnd fohe thedogul blooddlank Is gaidard buffy coat

rolifération af 0 cultures,w.t t . '
Regvaioe et tranneto o HoiG g SRR IRkBaR Roche) ves
dsad exprefSit)clasibg toriherfidlosdsonnmbdedronlsPBFI G Megs isolated by

1 N e 1 i

O St g AP S TR RS AT R A BRe
teSipgratura) firri36myin. ABMChavere qofiectdifiom be iptesrhaps Angt washed twice in
1530 WeR GireieS J PSR Flep ASNIEE RN 1Rl 00/@fRA rhidl). R didyrSo remove

in the 25 presence of 10 g/ LPS. y 5 (1st .
BT oR S iy e e Ok Shd et | AR Ry OgRm ghlgride, 20
B Tris g H 7.;293 feul 1h111|r1 £ ,37‘OC‘|JPBN/IC1§\||MM6/w@ﬁﬁ milca\lggh RPMI containing

it Wn m.each. sanpl e we prior to adding 0.1
i mgﬁlgg?sr(aﬁfg&r%ﬂ{rﬁr e DCs (2 x 104) in AIMV to the
co-culture together with fresh protein or peptide
ant i eA-typing 2f P Bfigdrerdl Biyerd, MSancyDisego, CA) was added
in a final concentration of 100 Um . 30 Exanple |
CKT?’TH@%L%I—'@R%EIE & Srerapeytica fantshiRAGY of hbnb@seshaen

ved by

appr ovec the FDA 1n 1986. It is a -speci.fic _
SBeesetiruTp danirio ) Aa TR R PR BT g lameda
@R, UkAuUnosuppressi ve drug in transplantation (L.

Chat enaud, 2003), type 1 diabetes (E. 35 Masteller &

J. BlLuestone, . 2002). sord asi s : al .
20024);@ K ?fég"t“??él)“ﬁ ?%ﬁ%ﬁﬂ‘af‘ -eé?haegélﬁf)#ﬁkﬁ%%%ﬁ%s

I mmunosuppr essi on, the occurrence of an anti-OKT3

r es pelosecitie wive isoktridigen FB1Es by positiveess GreaissTs ankieCD 14

Igg%&égﬁ)%ma(%ﬁeﬁﬁ B%’%Ec!hY Aabli, ealic £éc@ffc§n§foq[{@§ﬂaﬂgfacturer's
I 3 -
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- CSF; S.A. 1.1X10 "U/mg) (Leucomax;
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cl earance and neutralization of OKT3 (G Coldstein
1987). It has been reported that the incidence of

I mmunogenicity is roughly 85%in studies involving
OKT3-treated 5 individuals (C. Pendley et al., 2003).
The strategy outlined in Figurld-1 was used to identify

pepti de epitopes of OKT3, presented by dendritic
Hqurgs &ag@éﬁyyz%@n{l}]@q_ﬁ_mg/gﬂgr@@ 1%%human iL- 4 (S A 2%5x10% U/mg)

4@1%41@%@215, Mike. )i Fjﬁﬁbt}ftys were seeded at 0. 3x10%ml in 6- well
B1* 0401/ 1302 restrlcted §K¢i e opes, dendritic
e‘eter TK1

Gostagy fF e<yhig 49D JERBEYHEC %0401/ 1302

were differentiated from peri pheral 10 bl ood nonocytes
and 'Thd quahe;obfattma)cmrd}aemd abineturefler@lrBicxellsOBaselilinely monitored

R e
shiir (fowi r@lﬁmﬁlﬁ,a@ﬂ)iﬁr JdeR&R tlewp %3 §e®v§1§j-? WCP nd HLA-
BY, (R qg SN %t (nJeruﬂgde'i‘ﬂd}:ttlc ’é\%ls ‘%cf GO T @kplayt 1R fSIRENg

anmou ritic ce ultured in the

RHEnORPS; CB@& (pyy), G} br?@é:e@ﬂe@ @rghﬁr\ﬂ&%?% dpglaa nﬁ?ﬁﬂﬁ? (high).

Mrcbe@aatlltér%ue@dlésoéga%fst @Bmtrcs:)a M{MTseugoccmmgem)H Al’ €83, CD86 as
S were |ysed in deter n o

ittt Bsbidre T BE Tt B ey AR e A e,

@OALf.)L243 i mobilized to sepharose beads. HLA-DR

associ ated peptides were eluted with 0.1% TFA and

anal $.40f
FLAt%ﬁggw%igf%%ggéygggggfate %33% 1 gealed 3 OKT3-
derived epitopes, represented by 7 peptide sequences
der i Ve fctitwafaapakeraBher wy maqaics prefein eles ppaﬁé@ 6x10°

wWeheudeninediclagmdh @xﬁbséd @560 ﬁg‘bﬂbhe Q@h@fﬁi&ﬂﬁcrﬂ\@ﬁ the same
ree I LOPES

|ocated in t T
%@goeft%rem%drﬁint%iﬂﬂat%eéuﬁé%ar*%ﬂ%@ SFampPBRghuman
it @tneck BRIt (ThfaidndeAt 1.ex e/ mght/s.a dpirbbpe 1 #idendstic cells

BERAG Al F Al RraRne MRS SRGPEN "ohrt %Gt the lignt.

chain region 99-113 (Table 1). @Egltope #1 contains the
25 ahfitrod4-Hohisbf of-culbiereDREIwA doplrisis selsi verre Barvested by

Efm aBhn %
&8:5@.‘)&%@% 33@8?%01610' ol £ d@ﬁﬁiex@%%h&i th WeKN 6Kl g‘l@ % ECS

as P4, A-108 as Piéa ?
andl pansfpiesdde anrneendeafrte er&fr% Fefrt’éérgatré%a Bhf 8t th
Sipeeiafht@s BRBAERAOEM RS bidliteatkdvdy ﬁbh@ FEP)TKOPE
aIgorrthnr(Figure 2). Eprtope #1 was verified as a T

cell ito hro y to induce .
pr ol 9? %lttcgb?rf[‘ﬂ&'fu’%%g‘é CIEg ° Epitope #1 was
stimulatory in context of dendritic 30 cells that

di spTlayedi-tha-GanooypbmabRBi0g6mAb) Loy (G Jdreasgs) Va.) was
ﬁ%c al?é%ﬂy g@}mg the*r%%&tr(r Ilngu E@)}ﬂdb’ﬂ‘é@&?ﬁne h{Aly‘@%3 was purified

tlvatlng i n context of
Wemeeé@*q%@@i wmatlzoﬁ!pp Poprengondugmo obilized to CNBr-

5&1951%&%&5}@%3@&@5 PHMC%@H @ﬂﬁzﬁ co@ceﬂ;ﬁaﬁ@{ of A5 /Al faccording to

15- mer and tide. epi t ope
%egﬂaara%%qt\rr@as P%@ﬁot ?;84%?@'?&1%( %f%f@‘éb‘hbgt rrrénwrg‘ifi?"?-%ﬁergm
shai(aalbuhbeit L4 okl @lif). Epitope #2 was predicted by
t he TEPITCPE algorithmin the context of DRB1*0401

(Fi apd tah or notif:

W14 ano %%?i ﬁu]ﬁ@f@ég mﬁ\‘ B§ %%Jé égér%ghor In the

T cel | actlvatlon assay, epitope #2 stinul ate

pr ol Pellstsatfifioncrodenpiriisicels were resasneadedsnt 1 tofold Frélume ofice cold lysis

Q@f‘?é?t yResbRBL ﬁ@@@@ rﬁl\fc T‘H H(JI:B B 81 131%}31 2 c8fthining protease
DRB1 0301 [ *1 wever., %
iAoy Bt PRl ﬂtﬂt@tm y%@nn eim, Germany))
HRBIEHAQ % Horfrd2Qlshalletent IIO(UUJIIp@@@EIS) fmrmn T%le qelBlyese ofbs cleared

epitope #2 was described in the context of the
DRBI *0401 allele, extracted from an EBV-transforned B
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cell line (Friede et al., 1996). 10 Epitope #3 was
represented by only one length variant: the 17-ner
194- 210 was derived fromthe constant region of the

OKT3 heavy chain (Table 1). Sinmlar to epitope #1,

epi tope #3 contains the anchorl8motif of the DRB3

all el e DRB3*0301: 1-199 as P1, N 202 as_P4, A-2 as
fremapdddrzand aecobasrakain et diefhe- £he - FEPD TePE fe Fate was

&- &?ﬁ%%gt?_%ﬂh @243}?9@&(:19 2dp gt LZ@B"DE&EQ)E#'&DO ;El&jeﬂ heitef @ra horizontal
* nor for *

701 or.
B3t LGRS 42+ Foy 2ttt Ml pbeitet i T SE B sgpplexes
Bou3Bb Lg@ﬂbéayip esrd @8inedhtddbyguneifdjationhe 20&ane® Epforpein and
en descri t oci at VHC
el B fERekUR Ot 1 RO RRERRE T, b Mg
When the TEPI TOPE al gorithm was enpl oyed to predict
epi tBpedfioty bheepBIirs. of 2. ABRppentidg kempleaesivasimemeored by
t pRk In parallel,
s e R T e e e B
@tqﬁérrs oAlhedreads wexns aﬁélﬁfzeédv’e‘fr%mbgl%% Wy AR a-specific
fRbawse Addms, TER, HAPFImAeabRized0 maepmm@as in the
kappa l'i ght chain, homever onIy two of themwere

t.he I roc epti de epitopes,
repr EBH?8EQE$‘§E' B %@E gkg #2 (Figure 2).
Li kewi se, TEPI TOPE predicted 13 epitopes in the OKT3
heaVMLAHARﬂmpUQSahDWEmebounéheh%ﬁtﬁh@ﬂﬂ@@V@ﬂﬁEHéﬁiﬁﬁﬁgMIH

;;5' g({ﬁ@ %Efvt\ggiffae 4t ega&t @Qﬁnﬁyﬁ atI’a%QﬁénQHttJ) b @Hra‘ﬁﬁtratmn tube,

to 1dentif §4p65 pi.t opes of i
Ok ee M@s@rkléauwffdémwmq Bedlard, §1ags-sp Wﬁ’gdtlﬂélmes with 400 p
HL&( mmﬁ H&’ﬂﬁy b fifu RRBL Y O U/nlHGE 14063Qpﬂoatl4de]’llf<‘bf @&utmg the

HLA- DRBI 70 / 160 t ted. t t
T et e i
MPEC@ltafdfeEmmdc&Haddﬁmmﬁn@ﬁr wihe armed fadd mumié? t @sEluted
Pﬁ!np%désu ygl%déﬁ%cg%idﬁ a;: r?eggeepg)tefl&ct)rlf \%é)regsr cht§1 éﬁ?&lgg o?ﬁl Lﬁtréﬁitratmn
bk b bHy)0 GFiFors nancoREent imtriedintalf 1}’@1?)111@}#@1?‘ in afjpeedrd/ac® vacuum

_ g |ne mat uration of dendritic cells was induced
Mg

ng TNFa (10 ng/m). As a -23 control, the sane
amount of dendritic cells was cultured in the absence

of GkEgtionasionjol Peplpdes by d8BATR dF TNFa. After an

i ncubation period of 24 hrs, both sets of dendritic
cel | syopharzed by@ﬁiﬂes lelmtaieﬁr@mgem Di¥mbRQulandretdlrasobRd in 0.05%

FRlor Sty Hrberh Pty DEi U il emafR) T (HpLC
aadecina sephrpeptonde’ urﬁxw\bcm CdIStReeMawcalbﬂll@lyl(%l&m@n yo A) (LC-
gg@%,ﬁgﬁg@éﬁf? LN%&'@I %@CP ﬁ%ﬁg i% aiﬂ@l/[b?s@%u@(fsaﬁ Tsman

dSSOCI a S reveal ed one
HeTiIMad E&pianofow H@bﬂé@ecme@dow foitprncdel iedgliepggon- lincar

gﬁﬂieﬁ?gt fd'o‘ﬂ'érﬂa%&v @E@Ql’ ?()Ozﬁlr’ml-ﬁhﬁas 18R tOOAHﬁmMSA&ﬂ% system B; 40-50

erived fromthe x ht ¢ nd found_jn
pﬁ@é@,—@ﬁ%ﬁten& p%(ﬂe ias O Qé%éﬁﬁtl%tﬁéceﬁ.l&, %’Iégcgtomtnﬁ %[EI C? and
5ERRNhEB ek @@4%/‘0?&1111)@04(:3&’19Bh%\/aaéﬂoﬁfﬂﬁ&/}ﬂﬁ -ThH22epara$dn was monitored

‘5@?‘9 ﬂlﬁv %orp%aw@#aqzﬁ apd 69@” VE@ %&J‘E‘zxﬁi@g W&%?Ecﬁf&ted using

i fraapen #dllazth&i@ﬁOTﬁéBAhdMatermn Ge@ﬁarm), endRBLtg o an
%l | lg(%%h Ip anc AE%DI ‘Ilﬁg e gete{ﬁrlﬂ\% Brdmdd, 7G(§§1&B§} and

sdne anc lor residues fay
confer bindin to DRB 1*0401 and DRBL*1101, as
i ndi Semvetcdynalyes afiRpTaEByAPYdEn M RN aposfrometry

To perform high-throughput sequencing of complex peptide mixtures, the MudPIT

(multidimensional protein identification technology) was used (Washburn M P et al.,
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15 Epitope #1 was verified as a T cell epitope through
its potency to induce proliferation of CD4+ T cells:
Epi tope #4 was stinulatory in context of dendritic
cell's that displayed the genotypes DRB1*0401 / *0701
(F. gure 3B) and DRB1*0301 / *1801 (Fig. 3C). However,
was i ncapable of activating T cells .in context of

Nﬁ&l@feﬂwy pe CioRel, 240647 /Whli}QQi?aseElmft Dperigghipgatographic

ﬁ&ﬁ%ﬁ&t&&h f8s6Ed bedalipth@ heni frusysiem extract ed
fromblood 20 rmnonucl ear cells and present ed by t he

? ﬁ\ellrl%éﬁpﬁqggE%g?RB *lfzggpeéggg% gjt%ntkg‘% gezlhtes Were Tesuspended

iepitutieesorintiys YOKTS) ackmprald 0§t (véNaketid aid RO 1ZHAY/EXL

s

d @sembmhwmer@dpﬂlym ¢todurah GBI rh il 28568 BTy Lg,e@ergi)e byva Model P- 2000
II%E FI@DI%SR&&qh&hﬁﬂfé C,%O'I‘tI&Q%Q' Gaﬁf 1. hec kaPRRoIubG Was packed with 3

however y one
AT T pplotse 5SERT-b R GEE gt e o b BAdnBATTBFPS
eRhbaREGHMarly fg}%@e(ﬂ) 3 &h 0@ WIS catiDERKIKARe praegiaCiPadisPhere
cﬁg pes in t T3 heavy chai n, however, none of
& ag»f& y the analysis of naturally
occurring pepti des (Figure 2). Exanple 3 30 The
st r a& adly aatdrhatadd-siap gradjerteearyiim userAgitent d&of sefigs HPLC
b lEbiRywin

Cetcﬁg&églef%ﬁ@kgﬁ@emﬁ&%\%&@&w@&t Msﬁgl&e e Bwing

Hiﬁfer&jé%AEM/Q—ﬂMIbﬁ@ﬁ/@i%l#Cm{)@ nyfewt):&@“ R0 03

ﬁPBmO@;% acéi{%%fd' bueel%l b5y mMEXRERTShA A Athe/ B AT Pe2%
DRBI *11 were diff rentlatedfrogmqe Cﬁ\tgﬁogj)

HEﬂA/& %@c%ﬁé@ﬂveﬁfﬂa@d apd, | £ 0¥l @ETBRNIEMASHRITE P AY 0

IQFﬁAPO FRGcarl AR (bufthr DP The EOH sedprdidd intn casistel oferned min

SRR O o PRI, Bl

mﬁi daas:hy\ae chadttesigkdyy theldillogridgNFafilel b nig o 0% heffer A % min OfX
‘%31 #0k 5 E’nhlg 02 %HR&“A a%fr&?%qﬁfbm ﬁ?or‘ﬁ@ ‘Josio%i@uffer B, a 55 min

ured sence sence

grhdiENF@omAlﬂ)tte 85%rprifier Bt wan g@ﬂleeélff@m 3254toﬁpsfo Bysfer B2 Y6 min
g??(&l%%pﬁ% n?@% Rb 001%%[‘ BSThé’\@frﬁn bugad p&c&ﬁhg Qﬁ)ﬁh steps 2-7 were as

ecu es were prec

v IdpI ! glﬂ \é hﬁ]g 5 min
fohens:aft 70, B AODR SAeCRET. eI Sorsieid o6 TedphapBg Erotie o
ﬂ}%)@sieufféﬂ%wm 236 aah atledadepith U6 buffeeD ehdtad0 wiit pradient from
1%T @ 2F?d anal yzed by 2D LS/ M5- M5. Sequence

oy BrEerdt HLA- DRB1* 1101/ 1202- associ ated | i gands
reveal ed 2 OKT3- | o derived epitopes, #1 and #3,
r eprBseHPEd cbipntn pepdirady sequehmesFideighy 660 o HADRITSS
s&%@t%l%?%} (P1ﬁ%a§ @ir%r‘ﬂ@f G’@ﬁmﬂ% 2 ?;g: A at HﬁxodeZ @bk ospray

r epit ope was In eavy, di
iohization Thace. Wase @pqcepegtrasls@@ﬂ\é@-éés Fode Pi\@s Fs ?raie;?ﬁé%m mng to

@B%&%&%%@Q%&@Jo@ THeQ8ific i ofl (R BEHesdvdsdapbN HRIBEQUEST
experinments was represented by the sane

Ito
3115““5%3%5&@1‘35?5’&52?5&6‘}35@&?3 has been 15 descri bed
above in the context of the genotypes DRB1*0401 /
* 1308 s(1eb Pr&abl @sofPoamdiaBfpitopepby OPRIFIPE ont ai ns t he
anchor motif of the DRB1*1101 allele: L-103 as PI,

reg%tigg of gﬁlt%nﬁ?l]ileleﬂ%? p}zes%ﬂag Iaa{lﬁve W LRRE tﬁé—TE\@ﬁOPE

verl

OE)ot ency. t
 ilpduben. gitelfpliwriag beopchotit ey pplgds thr be’ fforpgst scoring

%{d Ml’/@fo? rrrYo depatg %Ei%étnaﬁﬁ alqlﬁﬂl‘ij([ét@e%tldg Q'nlvﬁl (1Batino acid residues)
|

* *
O rua e S0l YRS, Bl SAL8 T SUSL (B P e

bsaRARLEy Gle f@%wm%tg Adedwerlhssdnrin agreexht with thee frequent
genotype ~DRB1*1001 / *1201.
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Epi t ope #3, derived fromthe constant region of the
CKT3 heavy chain (Tables 1,3), was represented by 4
| ength variants: the 14-nmer 194-207, the 15-ner -

194- 208, the 17 25 mer 194-210Q_and the 18-ner 194-211
(Tabl e 3). Although the TEPI TGPE al gorithmdid not

edlct e e #3, Q OJ x
L S g e AN GIRE kR e thal Tl SO E B e PN
gaot, ema&;tmt bn@ DRRBI Igeéndtypes etspstedg (Fingins endyignal pep‘udes
I T (o]¢ m was enpl oyed to predict
wa% %ghb EPHgPE§$§%S§éIEappa light chain in the

context of the genotype DRB1*1101/1202, only
pr edl edli deiyafion ABRB1* 1101 coul d be nade because the
other alleles are not covered by the al gorithm

(Fiopy rg[))arat-f(ﬂs b IR p&ﬁ}@lﬁ%@ tresh BPUORES pérforhtd Hyamg:a:we

%%L?FE%’%}E?% D EoRSeE splabtn b e AR e R B hRERRE o) Tsa). he
'Bpéll Rl dtibn vﬁa@b@ﬁ%@pv&}: andl -RBWIEable él?;&‘aﬂg'lé@%& Tovec Wtesai@ing
@ ) L Og\gds Zj ceeﬁls c}gr-legre%gg%/%l ﬁhg ‘hge é’ﬁ rlrlt:_)ztxlﬁa{ prf%rﬁlﬁtflﬁ Gibco
ER]L étCEWHQMD r[@hdrmc &l@d%slmmiﬁﬁg@thtgb@omd?BMCs as descrlbed
tlﬂuiéﬂ 18%8{1‘{ ?e‘?%ﬁl%{ogﬁ % v X B 6%5@0%@51@1?@0%}11@ MD). On
I'S y g

r|t|c ce t he HLA- enot
mglﬂgg@g}pg}i)@ﬁ WeEL st:@mp ai@ﬁtwt‘tl-ylo pg/ml LPS ?Slcma Aqgmchly%)n day 6,

kA RRBUS O3RN QAL Btk dpeh &l iDETRL ¢phddopast 2 daotedis/nd. For

AEHCHE I T e e

| an \Citkeduig thetd mixed 0ng edntrrdab dtosmet 9O wsll fort(6 plaed. IKT3 mAb and

Igﬁﬁmg\% weaac%e gg hg% r(}:gtel% ntra 1}’% E})?% g%ﬁ ggd l?tgﬁrﬁf resRectively
S.wrttimtlctnep’edes veerercaled oma @halor@nmnttalt@n@éml BMA@sch srfigemayas tested
Bytrtgggdt@ Sn &fﬁrdf]tge &gé@[gre, 1058 51191'0?1'9{19 W@oxpﬁﬁ\ﬁn@ AR (Roche,

tic ce cul tyred in bsence

Brseloeriszerbnd) vis addpd tpeash gl eAlier %&F&m%‘?t‘@na tures were

Ea’?@é&p&@ta’,ﬂg"ﬁrg&gdeQQC&frdﬁéf 6 Efe PRI RYS pRftogl@ndedlt px@hferatlon of
sed in deter ent TX 10 and HLA- DR dex

AR R %e dSPHEFDIE St E Ab{FIETGg R “VEHEr SAlaRn inde

(BRset 248 | mmobi | i zed to sepharose beads. HLA-DR

associ ated peptides were eluted with 0.1% TFA and

anal yzed b °C;
LA k> SRR T BUY St PR ELES xA0E R S Bosen at 70Cin
TRTA5 i Bgmephlévgo, 40% Htedkrmiol by MSpepgmacildrich). At the
t?r?lg R 8f ASfimedoh 198% Qéﬂéi’ae%%!i ewa%)ted Jﬁ@cul@ﬁtéd)ﬁ)@ 2#ys in the
erived fromthe x ain oungh“g§ . ]
pesese of 10vepdmb hie in e&%@r |rﬁ8éw1é1aﬂ<|§§| ¥ 5ige L simulation) o
1{hﬁ m%geceﬂ %Q—ctﬂ\tfurteh@l taﬂ P%'[E/{ Xﬁﬁfﬂlhﬂ?ﬁk%tﬁﬂ5ﬂv’tﬂ Erlbmv@dh fsergpl‘e well
e an 0 e chai,n : )
aesc rgegeatoeo Coranprentyr BESRSATIH MY fy e
wagedher Wﬂbfﬂefh @btdifer PRBIdeQ404erall-el(Bharwiigen, &sn Piego, CA) was

0 a hor. The sane anchor
%%%g ue%nﬁﬁoném%'%0§§f1§?UﬂHfo DRBI *0301, as i ndicated
by the TEPITCPE algorlthnt(Flgure 2). Epitope #2 was
verified as a T cell epitope through its potency to
i nduce proliferation of CD4+ T cells: Epitope #2 was
stinulalMey in context 25 of dendritic cells that
di spl ayed t he genotypes DRBl*O401 / *0701 (Flgure 3B)

and / 71501 wever. epjto

s PReaNEOLE TBr BEPPUAS T cdl b Y TR R PBE fn 1986
@m@@ﬁst)m fh])ﬁ&]lgGZé a20Hady and widely used in the clinic as an
immunosuppressive drug in transplantation (L. Chatenaud, 2003), type 1 diabetes (E.
Masteller & J. Bluestone, 2002) and psoriasis (T. Udset et al., 2002). Despite the profound



10

15

20

25

30

35

The TEPI TOPE al gorithm was enpl oyed to predict

epi topes of the OKT3 kappa 30 light chain in the
context of the genotype DRBI*0301 / *0401 (Figure 2).
TEPI TOPE predicted 12 epitopeé in the kappa |ight
chai n, however, only one of f Lin was anmong t he

Lo PS5 35, RSRY 8 RLRP g RBISESLES R o e

xkBo@inkit @pesin wastdne oﬂh‘Eandue avawltehiiin eathodover frifoprenyfting rapid

c‘iearancg\@nd neul‘l!lpa? ga fgyK EG %@&Q@%E’l@g‘} alsl E}@J&ﬂ Yeported that the

1n¢1t1@“rCE= ef mnbeo@r-néqus x(osx)ghMS%ﬁwrsmqsyan%@ns ORSI3- frpgied

f nultiple sclerosis
%g{dgg% goﬁfgﬁdﬁi%EQFQbO%’OOO) Three different IFN—(S

fornul ati ons ently mar vone

(Dot ThePEREESOT A&t BB Ae et PRETSE PO FRUFBrof OKTS
BedeasdhyrichdMascdlbh dispiatist tioeLADR heogredet A-Ihith 1§401/1302.
approved by FDA in 1993 under accelerated approval

reguj ai oq? ol D‘i@ﬂ&@jﬁg t3h2. ré‘{;‘%{l%o eﬁﬁﬁ#més, dendritic cells,

Betasero nomn to exce ogeni C.
eAptesting the atmatype Mﬂm%i@é@k/éwmerﬁdé&rﬁglaﬁsi fym qegpheral

k\ﬂjﬁéc} 1%81‘15?7%3%%%%@1‘(?1%@&{ 2 &N GafiUSodd & Z(‘Jﬁr&ll@ﬂ‘iﬂ B Sendritic

Avonex-treated pati ts show

aeByiverg |e]{12qs% tiheiantbedy QREP B%?%er{tfﬁéi R pgEpl 4 the same
tfthe, mAQQ80n Beatlrtd @lieladifd@ed by 3@@&@ TNPy {(10isg/ml). Asa

t t t
GRBBPF i uinenuth hroTir et ade HARELar VAR s d] 5KT3 butin
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BléQ%n%@§m9%u%EJe differentiated from peri phera
FO6H“ hoRocyYt es and cultured at a concentration of

O 5 x 106 cells / m. 5 x 106 dendritic cells were
expdEidpt 61 WRNEQresntad b addrashta-mer peptises til@ 1§1mer bepgg derived

fdhR tﬁ’%s{ah art of@fé YERL 12 &§10g©9d1r15t(1f§b16 &) IEpiteB& #1 contains the
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_ D3ﬁﬁﬁ001b féri ved epi tope, #5, represented by 3

pepti de sequences derived fromIFN-O-Ib 30 (Table 5).

The epitope #5 associated to the genotype

DRB1*0101/ 0701 was also found in the context of the

gen T

; ep%}e&{ ﬁ% Dg@ Qe}g%s/gﬁ'ég %y(ﬁ&?%h @'Q‘ra%tssg 13 FrHéII Qﬁ)@ He2 W8S mer and
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region 44-60 (Table 5). Epitope #5 contains the
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foll ow ng anchor notif: F-49 as P 1, E-52 as P4, A-54
as P6 and T-57 as P9 anchor. 35 Consistently, inin
vitro binding assays it has been shown that a 15-mer
pepti de -27 contai ning epltop3 #5 has strong bindig
capabilities for the HLA al | €& DRB1*0101 (Tangri et

I 005 h t t
St SHeRh T FREREr Ry eb i Burt DI OP R Sh tn he
GdnpresENRBU*(EY1 (Bparei2t) kod celthiss thedpllaying gnthoe n}quA_YMRIM as P1,

@'elgﬁ t % *Sb;ﬁi%l%ﬁ (f%lcrgergﬁ %gggcéﬂ agtgfaklgﬁ %sh}t ¥:Fltope #2 stimulated
ateh@ratioineofdedellsin the spries<it fy %ﬁ@“@@r@?\?b@’?ﬂ@-ﬁf (Bﬁgb HKigure 3B)
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desdMil{ed-ih Bh@don@ext @ﬂ&ﬁmigHBalt*ngn adiéle,?&trlgi&u&ﬂ frofd ar gﬁvsaaamgformed B
tjnme, 10 ration o endritic cells was induced by
‘ﬁhg%ﬁéblﬁ‘?%a&%g]i"%)g@chari de (LPS) at a concentration of

1 g/mM). As a control, the sanme anmnount of dendritic

cells was cultured in the absence of IFN-f3-1b, but

in the presence of LPS. After an incubation period of

24 ¢ | SierBe h¥5ed 1D0210
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Juehces derive
&imetapptep#has/mn desoibedlmbek aSWCtaﬁ@l todhe Bwring Hﬁéﬂass I'molecule

Qﬁ&zﬂetgﬁngﬁTabl e 7). Epitope #7 was al so
oungyl n the ‘cont'ext ‘of genotype DRB1*0801 (Table 7),

20 DRB1*0101/14 (Table 8) and DRB1*1303/ 1501 (Table

9). Epitope #6 was represented by 22 |length variants
(11-19-ner), the I1-ner being derived fromthe

pr ot Wnan &E@i‘amamgﬁg&rﬁabi xeasee)mplﬁgceidtto peedi@ epnpaion ghe OKT3
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DY 1St RN it etk b, yoo
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BRBY Ak bhanemas TEPI’IQ)’PEjﬂ'é@ﬁtefdQB epit6pdslin dled OWAB heavy chain,
in thi s HLA. cont ext rbo%eget a5 2005). Epitope
hopvess qogﬁpég}éamggewleglt@%e EHE4L 15-mer pepti de,
the 13-nmer being fromthe protein region 149-161
( TabEgafiple 2Epi t ope #7 contains the foll owi ng anchor 30
nmotif: F-153 as P1, 1-156 as P4, R 158 as P6 and G 161
as %hg '}?QQ&Y 0&1&?%1%0199 PlJad leo TSALT: '1cﬂ=.'n@i9y %Jﬂ}%d@ @bfﬁ:@%@ of

#7 ha prom scuous binder with
Q&FLB, P@b‘mm@bb derdirity celéaoﬁmlmmg &g Hlg)- Qﬂq%ﬂnﬂmegﬁrﬁm es
g@@lﬁ@;@q%@m*l 101 and DRB1*1501 (Tangri et al.
2005). Furthernore is has been described that a

A T N T
3br2fih)the & tipeaTPA ORB1*0701/1601 were differentiated from perlpheral
blood monocytes and cultured at a concentration of 0.5 x 10° cells / ml. 5 x 10° dendritic
cells were exposed to the antibody OKT?3 at a concentration of 20 ug/ml. At the same
time, maturation of dendritic cells was induced by adding TNFa. (10 ng/ml). Asa
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The strategy outlined in Figure 1 was used to identify
pepti de epitopes of | FNO-1Ib, presented by dendritic
cell s displaying the HLA- DR genot ype HLA- DRB
1*0801/0801. To identify

HLA- DRBI *0801/ 0801-restricted 213I=I\I-(3 | b epitopes,
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158 as P6 and G 161 as P9 anchor. Exanple 8 The
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-derived epitopes, represented by 9 peptide sequences
derived fromIFN-(3-1b (Table 8). The two epitopes
associated to the genotype DRB 1*0101/ 1401 were found
in at least 2 1o independent gxperlnents Epi t ope #5
was represented by 7 length v fiants: The 15-mer

46-60, the 16-nmer 45- 60, the 17- 60, t 18-l . ..
R BBn e e £04 RS £ CONCHB E S LD 42 B AN P& Izendltc
BBy w39 eﬁﬁbsé&r althe 28)bode X Op e dAneantagionsf heg/fod| Aotive ngne

h 4 4
R b TR B B, sy e
chBtrok ltheaiadlearritﬁmtrequmdptlp dé],s vl gulmgeq]rgr thsebyrgce @ﬁ@ﬁ;m but in
tflp ﬁ]{ep.rgnc&'é ek 'ENF?%PF@ EJIEIQC!I:!DQ&%I{ g&pdaeof% hrﬁBb\t.]:P&% Jt Bendritic cells

anc

werqbf@echlg dattrgemi Iﬁsl@sanﬁé{%@@@m S5V Pé’?FéH’fEﬁted]bY using the

at%ﬁaﬁgkqt)ﬁ fmf&ﬁLﬁtﬂlﬁhtr@(QMh&Httb k Qrds@beﬁldngEA—DN\@ﬁoﬁSted peptides
o identify

| F
‘W%@é‘Fﬂdéﬂt}er?" 2Pq by gllgs[pﬁ/ % lﬁ‘é t he HLA-
genot ype HLA-DRBI*1303/1501 To identify
HLA saﬁaBdIfz:a SMy‘sis&ﬁHH}eﬂHE it nn/uzsmshotzlatedphgm@fegvealed 2 OKT3-

B e
(Brle ) rdrropytops wam@brmqﬁ fugnetheatlight d@m@mqthﬁfl e@ﬁoﬁff wes Igcated in
e & SZ%HJHL ST ]{e epﬁoﬁes]agﬁ)cﬂ?tﬁlc% ithd IEapl A8bdsDREF101/1202 were

expo: at a concentratlon of 20 g/m. At
fored Bpgdeast %@de%dﬁﬁt%f’ﬁftlﬁnéwsof dendritic cells was

i nduced by adding |ipopol ysaccharide (LPS) at a
congghitohaki aas &b re]serilécm)? theAsma 160mid @-met peptiiartkat has been

%15 Lﬁgﬁ_agévq ) de{)«.ld{d é:xﬁcf Hqg gﬁ%ﬁﬁ%ﬁ%ﬁ% S%BS} "rig\ ?gcf apa%?eg G%nd 3).

Hpiepbat mmtame theohchér 24t biithe DESIH 19¢ eBelofl- @%ﬁﬂ@rﬂlts Acl08 as P6
an%l A 31 ?Mé o axx:ﬁg Id E:;:Ro?&!f f&f%&%hgg—%ag'p@ cép%: T]Q%uah 1tsl?%otency to

ol ecu usi n nti - HCA-
m;aceLma@feraﬁm mf f@ISs%pmr: 6& éfab%.taa% atogp iHgomigRof dendritic
é’éﬁé Gt & a‘aecHé %&%@E%D%qu@@o@d *wthﬁru;lé’/BPT)%damBl*osm /

S/ ana

oAl &w&@i SIdSW‘i@DF WISHEIRR Sﬁw?ﬁé’t%aﬂa%’r@ilfe@awsamf of the genotype

hEMN(301 px1200eri ved epitope, represented by three
pepti de sequences derived fromIFN-O-1b (Table 9).

The epitope associated to the genotype DRBI*1303/ 1501

was found in at |least 2 independent experinents. -30
Epi t ope #7 was represented by the 13-ner 149-161, the

16- rinitobd 83,18 tivethfiomithe tanstans regiaryofithe OfFhcevigyhain (Tables 1,3),

V@B' %;91@?611%&7(1 t%?oﬂ%%tﬂ%ahms fpl IIQ\MJI‘ q98nENAkRe M 19E2083he 17-

mm}%ZlOgnﬁ@hqy} oy 19431 h-glgﬂ A%ug? %6} ﬁ?ﬁl&(ﬁ%ﬁ élﬁonthm did

&H&% OFA, Abigiekrtfor ]DRBI’QQUD&M? €or ¥1202 (Figure 2), epltope #3

abcgwﬁﬁ?@@% E% L0z, oFol § 2RG:TERS B GRS >

When the TEPITOPE algorithm was employed to predict epitopes of the OKT3
kappa light chain in the context of the genotype DRB1¥1101/1202, only predictions for
DRB1*1101 could be made because the other alleles are not covered by the algorithm
(Figure 2). TEPITOPE predicted 5 epitopes in the kappa light chain, however, only one

_ epitope was among the naturally processed peptide epitopes, represented by epitope #1

(Figure 2). Likewise, TEPITOPE predicted 9 epitopes in the OKT3 heavy chain, however,

none of them covered epitope #3 (Figure 2).



10

15

20

25

30

no. NO #1SGTKLEI NRADTAPTK | i ght chai n99- 1133

GSGTKLEI NRADTAPT98- 1134  #2VKWKI DGSERONGX | i ght

chai n145- 1575 NVKWKI DGSERQNG144- 1576

I NVKWKI DGSERONG143- 1577 | NVKVKI_DGSERQNGV143- 1588
#3WPSQSI TCNVAHPASSTheavy chai it94-2109 5 Table 2.

CKT- Ot hocl one) epitopes associated to the genotype
HLA-%IQ%}P’I‘?)%OU *1601. Epitope peptide sequenceO%T- 3 yP
OKT-3 region no.subunit t #4AKDSTYSMSSTLTLTKK [ i ght
chai P68l oIISEY SVBETLTILTHD1®815¢8 B> identify peptide epitopes of

i R e

DPRRDSPYBNBESTLTLTKD166- 18315
DSKDSTYSMSSTLTLTKDEL166- 18416

D@%}%@%%g}fyﬁ%%ﬂ@ﬁ I &stricted OKT3 epitopes, dendritic cells,
FBEERROTESNESTE FLTROREA T A018! veig Sifermmliyie Gomcperiphers!
t16pd hesboytey arebidpesitassocatden bH0.6 e 0Yetlot ypes x 10° dendritic
HLA- DRBL* 1101/ 11202 :

celis were exposed o theanTibody OKT3 at a concentration of 20 pg/ml. At the same
time, maturation of dendritic cells was induced by adding TNFa (10 ng/ml). Asa
control, the same amount of dendritic cells was cultured in the absence of OKT3, butin
the presence of TNFa. After an incubation period of 24 hrs, both sets of dendritic cells
were lysed in detergent TX-100 and HLA-DR molecules were precipitated by using the
anti-HLA-DR mAb L1243 immobilized to sepharose beads. HLA-DR associated peptides
were eluted with 0.1% TFA and analyzed by 2D-LS/MS-MS.

Sequence analysis of HLA-DRB1*0301/0401-associated ligands revealed one OKT3- -
derived epitope, represented by 1 peptide sequence derived from OKT3 (Table 2). The
epitope #2 was derived from the x light chain and found in at least 2 independent

experiments.

Epitope #2 was represented by the 17-mer peptide 143-159 derived from the
constant part of the light chain (Table 4). As described above (example 1), epitope #2
contains the anchor motif of the DRB1*0401 allele: W-147 as P1, D-150 as P4, 5-152 as
P6 anchor. The same anchor residues may confer binding to DRB1*0301, as indicated by
the TEPITOPE algorithm (Figure 2). Epitope #2 was verified as a T cell epitope through
its potency to induce proliferation of CD4+ T cells: Epitope #2 was stimulatory in context
of dendritic cells that displayed the genotypes DRB1*0401 / *0701 (Figure 3B} and
DRB1*0301 / *1501 (Fig. 3C). However, epitope #2 was incapable of activating T cells in
context of the genotype DRB1*1001 / *1201.

The TEPITOPE algorithm was employed to predict epitopes of the OKT3 kappa
light chain in the context of the genotype DRB1*0301 / *0401 (Figure 2). TEPITOPE
predicted 12 epitopes in the kappa light chain, however, only one of them was among the
naturaily processed peptide epitopes, represented by epitope #2 (Figure 2). Likewise,
TEPITOPE predicted 18 epitopes in the OKT3 heavy chain, however, none of them was
supported by the analysis of naturally occurring peptides (Figure 2).
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-32 Epitope Peptide sequenceCKT-3 OKT-3 regi onSEQ |ID.

no. subuni t NO #1SGTKLEI NRADTAPTK |i ght chai n99-11320
GSGTKLEI NRADTAPT98- 11321  #3WPSQSI TCNVAHPAheavy

chai n194- 20722 WPSQSI TCNVAHPAS194- 20823

WPSQSI TCNVAHPASST194- 21024 WPSESI TCNVAHPASSTK194- 21125

5 Tabl e 41 CKT-3 (Orthocl one) epitopes associated to

t he %@ﬁ‘%ﬂ S’/Be HLA- DRB1* 0301/ *0401. Epi tope Pepti de
sequenceOKT-3 OKT-3 regi onSEQ I D. no. subunitNO

#2| NvikaAKir GCBERQNBVARK s dugiently Hei firididneltb o6y forOrcTabing ofmultiple

%ﬁ%ﬁ%@ﬁ%&ﬁ%&%‘}%ﬁm %R)I%? g&zgﬁ%kgﬁgﬁ%Btfgﬁmﬂgtﬂﬁﬁﬁp@currenﬂy
wethetade AV ENX( Eeblb(hoélgjl‘ghég@) ap@Betgggron (IFN-B-1b). Thereof Betaseron

ﬁ%&?%%’égé&fﬁ %ﬁ%@% g 519 ks %ﬁ?g&lﬂeﬁpﬁh\{ﬁ‘} b9 BB accelerated

6. .
approval regulations. In contrast to Avonex and g\ebe, Betaseron is known to be

exceptionally immunogenic. After treatment with Betaseron as much as 28-47 % of
patients produce anti- IFN- neutralizing antibodies, while only 2-6% of Avonex-treated
patients show neutralizing anti-drug antibodies (Deisenhammer et al., 2000; Bertolotto et
al., 2004). In this context it is important to mention that Avonex and Rebif are expressed
in Chinese hamster ovary cells as glycosylated proteins with the natural amino acid
sequence, while Betaseron is expressed in E. coli in a non-glycosylated form with a Met-1
deletion and a Cys-17 to Ser point-mutation (Mark et al., 1984; Holliday and Benfield,
1997). So far it is unclear if these differences are responsible for the varying

immunogenicity.

The strategy outlined in Figure 1 was used to identify peptide epitopes of IFN-B-1b,
presented by dendritic cells displaying the HLA-DR genotype HLA-DRB1*0101/0701.

To identify HLA-DRB1*0101/0701-restricted IFN-f-1b epitopes, dendritic cells,
expressing the genotype HLA-DRB1*0101/0701 were differentiated from peripheral
blood monocytes and cultured at a concentration of 0.5 X 10° cells / ml. 5 x 10° dendritic
cells were exposed to IEN-f-1b at a concentration of 20 ng/ml. At the same time,
maturation of dendritic cells was induced by adding lipopolysaccharide (LPS) at a
concentration of 1 g/ml). As a control, the same amount of dendritic cells was cultured
in the absence of [EN-B-1b, but in the presence of LPS. After an incubation period of 24
hrs, both sets of dendritic cells were lysed in detergent TX-100 and HLA-DR molecules
were precipitated by using the anti-HLA-DR mAb 1243 immobilized to sepharose beads.
HLA-DR associated peptides were eluted with 0.1% TFA and analyzed by 2D-LS/MS-MS.

Sequence analysis of HLA-DRB1*0101/0701-associated ligands revealed one IFN--
1h -derived epitope, #5, represented by 3 peptide sequences derived from IFN-3-1b
(Table 5). The epitope #5 associated to the genotype DRB1¥0101/0701 was also found in
the context of the genotype DRB1*0101/1401 (cf. Table 8).

Epitope #5 was represented by a 13-mer, a 16-mer and a 17-mer peptide, the 13-
mer being derived from the protein region 44-60 (Table 5). Epitope #5 contains the
following anchor motif: F-49 as P1, E-52 as P4, A-54 as P6 and T-57 as P9 anchor.

Consistently, in in vitro binding assays it has been shown that a 15-mer peptide
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20 Interferon-(3-1b epitopes associated to the

genot ype HLA- DRB1*1101/*1404. -33 Epitope no. Peptide
sequencel FN-(3-1b regionSEQ ID. NO

#6NVYHQ NHLKTi 89- 9930 NVYHQ NHLKTV89- 10031

NVYHQ NHLKTVL89- 10132 NVYHQ NH/KTVLE99- 10233

N\/YHQ NHLK%/QI{;% 89- 10% %I—}%.ﬁg S%tggg@% a}l%ﬁa%?RBl*OlOl

Myhlaﬂthm\yLss 10138 AI\I\/YHQ NHLKTVLE8810239

ANVYHQl NHLKTVLEESS- 10340 ANVYHQ NHLKTVL EEK88- 10441

LAN§%¥§ KTV87- 10042 LANVYHQ NHLKTVL87- 10143
KTVLES7-10244 LANVYHQ NHLKTVLEES?- 10345

LLANVYHQ NHLKTVL86- 10146 LLANVYHQ NHLKTVLE8 10247

LLA NhGHOr gl KT inEE 86 FIE0 3418w B RRE/AHGE re0AJEN-B-1b,

eligd VAES: %gﬂa hMAwwg@mM YAEEBENJQBE/MOLL
#7| LRNFYFI NRLTGL49- 1 El LRNFYFI'NRLTGL47- 16153

A N R e
seatieing ehdddn68pk BIle DRBASHQL/ 14D} wid differentiated from peripheral
ﬁo'(}yY F@ohﬁLﬁT%gcu?t%?e% A YR N Y8P0.3Q48%cells / ml. 5 x 10° dendritic
cells were exposed to IFN-B-1b at a concentration of 20 ug/ml. At the same time,
maturation of dendritic cells was induced by adding lipopolysaccharide (LPS) ata
concentration of 1 gg/ml). As a control, the same amount of dendritic cells was cultured
in the absence of IFN-$-1b, but in the presence of LPS. After an incubation period of 24
hrs, both sets of dendritic cells were lysed in detergent TX-100 and HLA-DR molecules
were precipitated by using the anti-HHLA-DR mAb 1243 immobilized to sepharose beads.
HLA-DR associated peptides were eluted with 0.1% TFA and analyzed by 2D-LS/MS-MS.

Sequence analysis of HLA-DRB1¥1101/1404-associated ligands revealed 2 [FN-f3-1b
~derived epitopes, #6 and #7, represented by 24 peptide sequences derived from IEN-B-1b
(Table 6). Epitope #6 was also found in the context of the genotype DRB1*0801 {Table
7). Epitope #7 was also found in the context of genotype DRB1*0801 (Table 7),
DRBI*0101/14 (Table 8) and DRB1*1303/1501 (Table 9).

Epitope #6 was represented by 22 length variants (11-19-mer), the 11-mer being
derived from the protein region 89-99 (Table 6). Epitope #6 contains the following
anchor motif: Y-91 as P1, 1-94 as P4, H-96 as P6 and T-99 as P9 anchor. These anchor
residues may confer binding to the HLA alleles DRB1*1101 and DRB1*0801, as predicted
by the TEPITOPE algorithm. Although a 15-mer peptide containing the epitope #6 has
been shown to bind to DRB1*0701 there was no evidence for T cell activation in this HLA
context (Barbosa et al., 2005).

Epitope #7 was represented by a 13-mer and a 15-mer peptide, the 13-mer being
from the protein region 149-161 (Table 6). Epitope #7 contains the following anchor
motif F-153 as P1, [-156 as P4, R-158 as P6 and G-161 as P9 anchor. A 15-mer peptide
containing the epitope #7 has also been shown to be a promiscuous binder with very
strong binding capabilities for the HLA alleles DRB1¥0101, DRB1*1101 and DRBI*1501
(Tangri et al,, 2005). Furthermore is has been described that a peptide pool containing
the epitope #7 induces T cell activation in a DRB1*0701 background (Barbosa et al.,

2005).
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NVYHQ NHLKTVLEE89- 10358 ANVYHQ NHLKT88- 9959

ANVYHO NHLKTV88- 10060 ANVYHQ NHLKTVL88- 10161

ANVYHQ NHLKTVLES88- 10262 LANVY NHLKT87- 9963

LANVYHQ NHLKTV87- 10064 - 34 LANVYHQ NHLKTVL87-10165

LANVYHQ NHLKTVLE87- 10266 LLANVYHQ NHLKT86- 9967

L L ANKE Y NHLKTVLES6- 10288 NLLANVYHQ NHLKT85- 9969

NLLANVYHQ NHLKTVLE85- 10270 #7RNFYFI NRLTGL51-16171

| LRNFR¢RENRET Gldided GilFiguleIRNG Yt NRLT@Y I 9e iR A itopes of IFN--1b,

R R

genotype HLA-DRB 1 *0101/* 1401. Epitaope no. Pept.i dg .

seq L@waﬁemﬂiﬂ)&ﬁ-A—@RPééO%}ig@@l—rpquctp@;FN—B—lb epitopes, dendritic cells,
W%’# % ﬁ}g&'—%gg g*(lﬁ}% m@gﬁégfﬂfiiﬁﬁaﬁﬁgr@herd
IR OOPOREDARE FHHEINL 6 280PeBY RAITRRCKEEAAT VBN ol fendrit

deREREKQAXEOEDAMBTI Y308 0B2ration of 20 pg/ml. At the same time,
#71 LRNF fJ NRL TG149- 1618 V%l bLRalgFYFl NRLT%&ZBQT?C?E%&PS) ata

majyranan of dendritic cells was induced by ding lipopo

concentration of 1 pg/ml). As a control, the same amount of dendritic cells was cultured
in the absence of IFN-B-1b, but in the presence of LPS. After an incubation period of 24
hrs, both sets of dendritic cells were lysed in detergent TX-100 and HLA-DR molecules
were precipitated by using the anti-HLA-DR mAb 1243 immobilized to sepharose beads.

HLA-DR associated peptides were eluted with 0.1% TFA and analyzed by 2D-LS/MS-MS.

Sequence analysis of HLA-DRB1*0801/0801-associated ligands revealed 2 IFN-P-1b
~derived epitopes, represented by 22 peptide sequences derived from IFN-B-1b (Table 7).
The two epitopes associated to the genotype DRB1*0801/0801 were found in at least 2

independent experiments.

Epitope #6 was represented by 17 length variants {11-18-mer}, the 11-mer being
derived from the protein region 89-99 (Table 6). As described above for DRB1*1101/1404
epitope #6 contains the following anchor motif: Y-91 as P1, I-94 as P4, H-96 as P6 and T-
99 as P9 anchor. These anchor residues may confer binding to the HLA alleles
DRB1*1101 and DRB1*0801, as predicted by the TEPITOPE algorithm.

Epitope #7 was represented by the following 5 length variants: The 11-mer 151-161,
the 13-mer 149-161, the 14-mer 149-162, the 14-mer 148-161 and the 15-mer 147-161
(Table 7). Epitope #7 contains the following anchor motif: F-153 as P1,1-156 as P4, R-
158 as P6 and G-161 as P9 anchor.

Example 8

The strategy outlined in Figure 1 was used to identify peptide epitopes of IFN-B-1b,
presented by dendritic cells displaying the HLA-DR genotype HLA-DRB1*0101/1401.

To identify HLA-DRB1*0101/1401-restricted IFN-P-1b epitopes, dendritic cells,
expressing the genotype HLA-DRB1*0101/1401 were differentiated from peripheral
blood monocytes and cultured at a concentration of 0.5 x 10° cells / ml. 5 x 10° dendritic

cells were exposed to IFN-B-1b at a concentration of 20 ug/ml. At the same time,
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io Interferon-(3-1b epitopes associated to the

genot ype HLA- DRB1*1303/*1501. Epitope no. Pepti de
sequencel FN-(3-1b regionSEQ ID. NO

#71 LPNFYFI NRLTGL49- 16185 E | LRNFYF INRLTG 16 1186

VEI LRNFYFI NRLTGL47-1 1187 - 358° d ai s 1. A rret hod for

dent i f | ved
o iRt silapes B Sa g TRy POB St LRY g
cajmteigmlomrcﬁaqrgt/ migAs ecapiddrthe fARR)mbmtafdendréic ceBs was cultured
ﬁ%’ I%lzgs:eﬁ% rﬁ%(I%I)\L wlg’h He mn&l é’éeg% ofﬁ)S C&@&%ﬁﬁﬁ%aﬁ&?g@mod of 24

I munogeni ¢ pept
h:t)s haglokets Dﬁ@in,dﬁﬁc ndlse*(t;m ]e’sqqurdntgwm tXpdptandSILA-DR molecules

‘&% %éﬁ‘?hft s%@ethg &l LA % I%ABthﬂg 1IBH1%b§§§d)ﬁ)| @bl ose beads.
ecu es. dent i In
ﬁﬁﬁ%@éﬁw@é@m@@éﬁq@e sty A 18 A Y LS/MS-MS.

i mrunogeni ¢ peptides as epitopes. 2. The nethod
accog &gcetagale;klabm{m aerei o /14ve - ARRleeeeplﬁcaaas figeatel 2 FN-f-1b

ressi,ng .cel 3. The.neth
et ititcpes GHBFET rAoRS FRPEN sdbsepread g Foar FaChr i 1 able ).
Hendad driopeedsbiatdbtodhe Fimetypetlitidl *ateidt4ilvgere Huakan ay least 2
3 rein ndritic cells are exposed to a
lndﬁgﬂgksﬁeﬁgouggggof i mmunogen as immature dendritic
ceIIs at the same tine as they are induced to

to demithpietbovasetiresensd bridengsh Hutpnae dbe 4P T é’i erkg-mer 45-
do, Hie Brmeb el ehnht he rseusep of 1pahents &, thmwmgw(so and the 22-

DeL o098 9yt Be sl olp. oML L5 00 POl PeDt L gy RE AT 52 o

Ei,%%bas‘la@ﬁﬁ"ﬁﬁmamb@aio@s, enzynes, structural
proteins, hornones or a fragnent thereof. 6. The

gg:mh‘?é?g%cﬁg; dﬂﬁ/ﬁ%’fﬁ%rl&éﬁp’ 1m1éro 531 Y@Slreg g{rb&cfgéthe 13- Juer being
@om the ptatiededipoitd-hel E@bles%)v@mtpwﬂ mom@lrmhep ﬂlgwwg anchor
SQLHR{4228tH,00 1?6 dprercel! a8 pYiL Galélezts%%elﬁoxand

sequestration o he conpl exes of 25 antigen
presenting receptors with i nmunogeni c peptides by
|ﬁﬁdﬁ@§ﬂé@?p|tatlon or imunoaffinity chromatography.
7. The nmethod according to clains 1 to 6, wherein the

sequed @fz@@lgymﬂnieamsloafe Me6s usadh@flehes pabtite epitopes of IFN-f-1b,

RSP PRSP MRl oy gy 11

8. The nethod according to clains 1 to 7, wherein the
i mmiho gleniity Iﬂb@tD]&iﬁEl%?élSOél—n@ﬁte@teﬂdB}hﬁ ﬂb epitgpes, dendritic cells,

&%Ir&&ﬂ% €%e é‘!e% e il 2 180408/1501 were differentiated from peripheral
blood monocytes and cultured at a concentration of 0.5 x 10° cells / ml. 5 x 10° dendritic
cells were exposed to [FN-$-1b at a concentration of 20 g/ml At the same time,
maturation of dendritic cells was induced by adding lipopolysaccharide (LPS) at a
concentration of 1 ug/ml). As a control, the same amount of dendritic cells was cultured
in the absence of IEN-P-1b, but in the presence of LPS. After an incubation period of 24
hrs, both sets of dendritic cells were [ysed in detergent TX-100 and HLA-DR molecules
were precipitated by using the anti-HLA-DR mADb L243 immobilized to sepharose beads.
HLA-DR associated peptides were eluted with 0.1% TFA and analyzed by 2D-LS/MS-MS.

Sequence analysis of HLA-DRB1%¥1303/1501-associated ligands revealed 1 IFN--1b
-derived epitope, represented by three peptide sequences derived from IFN-B-1b (Table
9). The epitope associated to the genotype DRB1*1303/1501 was found in at least 2

independent experiments.
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-36 9. The nethod according to clains 1 to 8, wherein
the isolated i nmunogeni c peptides of (d) are
fracti onated and sequenced. 10. The nethod accordi ng
to claim9, wherein the |solat§d i mmunogeni ¢ peptides
are fractionated and sequencé by met hods conpri si ng
g d chr mat o n nass t t 1. 3
met hlﬂé)atogccg}fv sregrcﬂtsgnqgﬁlg 81651f IEICI‘ %Pfﬁ\(}m{gl%g}%ﬁl{l?rhlé% 161-£H8 the 17
meol4dt d (TataAbJeitbpe #hapttiidethedolbowidg andhior awtifyF-153 as P1, I-
1SRIDRLI G54 NepPEDL L 48: LUBALApd from cells which have
een contacted a source of potential inmunogen
with those, which have been identified fromcells
whi ch have not been contacted with that source. 10 12.
The nethod according to clains 1 to 11, wherein the
i mmunogeni ¢ peptides are naturally-processed
i mmunogeni ¢ peptides. 13. A nmethod for decreasing the
i mmunogeni city of a pol ypeptide conprising a)
identifying the i munogeni c peptides of the
pol ypepti de according to the nethod of clains 1 to 12
15 b) nodifying the correspondi ng epitopes of the
pol ypepti de so that the binding of -antigen
presenting receptor is reduced or abolished c) thereby
creating a nodified pol ypeptide with reduced or no
i mmunogenicity potential. 14. The nethods and uses
substantially as herein before described especially
with 20 reference to the foregoing Exanples. 25 -38-
SEQUENCE LI STING <110> F. Hoffmann-La Roche AG 5
<120> Method for the identification of epitopes
related to 1inmmunogenicity in biopharmaceutical's <130>
23097 10 <160> 87 <170> Patentln version 3.3 <210> 1
15 <211> 213 <212> PRT <213> Mus nuscul us 20 <220>
<221> OKT3 light chain (kappa) <222> (1)..(213) <400>
1 25 dnlle val Leu Thr G@n Ser Pro Ala Ile Mt Ser
Ala Ser Pro Gy
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13

1510 15 30 Qu Lys Vval Thr Met Thr cys Ser Ala Ser
Ser Ser Val ser Tyr nmet 20 25 30 Asn Trp Tyr An dn
Lys Ser Gy Thr Ser Pro Lys Arg Trp Ile Tyr 35 35 40
45 Asp Thr Ser Lys Leu Ala Seryj;@y Val Pro Ala His Phe
Arg Ay Ser 50 55 60 40 Ay Ser Ay Thr Ser Tyr Ser
Leu,%i)rl 1Ale ser Ay Met Au Ala Au 65 70 75 80 45
la Thr Tyr Tyr Cys G n A n Trp_ Ser
@K&? Plfertmloned spiges Bsss0atph o @ege@éﬁp@%ﬁ?ﬁ%%o! 102

Au lle Asn Arg Ala Asp Thr Ala Pro 100 105 110 Thr
Var_ Ser_11e Phe Pro Pro Ser_oer. U 3n Leu 1hr Ser

SEQ.1D.

Epyo® \ 55 Pepsdagguams Al a s ARt /K Priregion
Asto-Asn_Phe Tyr Pro Lys Asp llle Asn 1301135 140 60 NO
Ve By s—Hp—yS H-e AsS3 Sy—Ser—a-t—AT 9] T AST A A
Val . Leu Asn 145 150 155 160 65 Ser Trp|Thr Asp dn
Aspl Ser| LySGASPEBERADRAPTYr isek livetchear $er 92833170 3
Lro 1V 'nGSG?KLEHGRAETAPW Lys Asp Gu Tyr Gog1Aeg His
ASTT SeT |yr Thr——=39 180 185 {190 CyS Ju/Ala Thr H's
tys—Tht oer |m Ser—Pro tte \/ai Cys Ser Phe 195 200
g A AR TES 0 G e i T T W= i >
heavy rhmlﬂ KWiE Q‘SE—R:’QNG I 144-157 6
4 INVKWKIDGSERONG 143-157 7
INVKWKIDGSERQNGVY 143-158 8
#3 WPSQSITCNVATIPASST heavy chain 194-210 9

Table 2.
OKT-3 (Orthoclone) epitopes associated to the genotype HLA-DRB1*0701/*1601.

EP;ZO.Pe Peptide sequence Slggit OXT-3 region SEI%'OID'
#4 KDSTYSMSSTLTLTK k light chain 168-182 10
KDSTYSMSSTLTLTKD 168-183 11
KDSTYSMSSTLTL.TKDE 168-184 12
SKDSTYSMSSTLTLTKD 167-183 13
SKDSTYSMSSTLTLTKDE 167-184 14
DSKDSTYSMSSTLTLTKD 166-183 15
DSKDSTYSMSSTLTLTKDE 166-184 16
DQDSKDSTYSMSSTLTLTKD 164-183 17
DQDSKDSTYSMSSTLTLTKDE 164-184 18
TDQDSKDSTYSMSSTLTLTKDE 163-184 19

Table 3.

OKT-3 (Orthoclone) epitopes associated to the genotype HLA-DRB1*1101/1202.
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20 <222> (1)..(449) <400> 2 @n Val Gn Leu Gn dn
GQu Leu Ala Arg Pro Ay Al a

Ser Ay
Ser Val
Thr Arg
Arg Pro
Tyr Il e

Al a
Lys
Tyr
dy
Asn

Lvs Phe

Met Ser Cys Lys Ala Ser Ay Tyr Thr

20 25 30 30 Thr
Gn dy Leu Qu Trp 1l e

Pro Ser Arg Qv Tvr

t Hs Trp Val

Thr. Asn Tvr

Lys

Agn

251 5 10 15

Phe
dn

35 40 45 35 Ay

dn

VS Al 2 Thr

|l oLy

Thy

,Eéiﬁomeys

Ser
Ser

Beptidses

Leu _Thr Ser

50.55 60 40-lys Asp

EQURFE Al o T
G u A

y
yr

0 7p

PO o Vgl

o wamrs

r
L ALL

n

SEQ. ID.
NO

LelP- Ser

o
LWATAS) =]

8590 85—At A
8 ATy

il
|

Tvr
I]I

Tr
Iyl

IAVAS
7

ASP_ASPpHS

| AVAd
—y—

/S
\I]\J

LeU Asj

Tyr

Tro Ay Adn Ay

IAVAS
P4

00 105 110

50 Thr_Thr

Le¥l Thr

Val SSerKIgaNRADIARE T

hri Hdt cidia

br o B 1¥/al

20

Tyr 11

5 120GREBNRATITARD Al

a

Pro Val

Cys @ 1Asp

21

Thr Thn

gy ser

Ser Val

Thr

L

c U

130 135

140 60 Gy

Cys Leu

Val

Lys @y Tyr

Phe P

[ O

du Pro Val

Thr

Leu

TRz 11

L SERITENY ALOA ASN

PEhealdr Yhaber

Leu 98€a)7Ser

22

Gy Val

AR STTORVATPP A 2 Vel

Leu ©65

165 h4pok/5

23

P |
a1 Sser

BT

Ser ser val

T - Mal

T

r 24

Py Py
oO€T OS€T

r

Tp Pro

ber fdamiger

25

11 T+
LILI

T
CAay

ASTI
AW

£
vdl

0 Ara—Ser

195 200 205

Thy
JTT

| e

vAal

ACD | s 1
N\Oor I_yD Lyb
210 21> Z2ZU 10

| LIS
Pro
ser

Cys
240
Leu

CysS
Al a
Val

Wettle £] e

Pro Asn Leu Leu
Phe Il e Phe Pro
ser

d

Pr

C

y
0

Ay Pro

o~ =y
O u Fro

Arg Gy Pro

PTo Cys Pro Pro Cys LysS
225 230 235

Lys Il e Lys Asp Val

OKT-3 (Orthoclone) epitopes associated to the genotype HLA-DRB1*0301/0401.

Epitope Peptide sequence OKT-3 OKT-3 region | SEQ.ID.
no. subunit NO
#2 INVKWKIDGSERQNGVL K light chain 143-159 26

Table 5.

Interferon-P-1b epitopes associated to the genotype HLA-DRB 1*#0101/*0701.
Epitope no. Peptide sequence IFN-B-1b region | SEQ.ID. NO
#3 QFQKEDAALTIYE 48-60 27

QLOQFQKEDAALTIYE 45-60 28
KOLOQFQKEDAALTIYE 44-60 29
Table 6.

Interferon-B-1b epitopes associated to the genotype HLA-DRB1*1101/* 1404.




15 245 250 255 Leu Ser Pro Ile Val ThrCys Val Val Val
Asp Val Ser Qu Asp Asp 260 265 270 20 Pro Asp Val
A@nlle Ser Trp Phe Val Asn Asn Val Qu Val H's Thr
275 280 285 25 Ala @ n Thr An_Thr H's Arg Au Asp Tyr

Asn Ser Thr Leu Arg Val 2907295 300 30 Val Ser Al a
leu Pro lle An Hs An Asp Trp Met Ser Gy LysGu

B0%p810 315 32@%@6&%&1@@5 Lys ValFNaBr baggionyls SEh D NO

Leu-Pro Ala Drnllr\ r:l.. A 20 AC QN0 AN T

T T Z I OOVU OvJ  [ITH IIC

Ser Lys {Pro Lys Ay Ser Val Arg Ala Pro G n Val Tyr

alzg 340 345 3oPudBnEewT Pro Pro Pro Gg9@au d u Met Jhr

tys—tys (Ai m Wﬁ iNﬂiﬁﬁT\Lnr 355 dbU 8693045 Oys Met3l

SN G Aol i LB A A2

ki

27 N
Tyr Lys Asn H iN@:KT@E Iua.y. é;ul QAW%SSLZSOAS£33
ser Asp Ay SSVYHGINVBHRTNKEEETyr Ser L9208 Arlg Val 54

G u Lys | 55 40BYAQONALETVLEERsn Trp VAP-18fy Arg Asn3S

dy Leu H s AsavHbDsNHLETThr Thr s S&B-1PAe Ser Arg37

>
Ser Tyr Ser ENSYBRENNBKTVal His du  4809%25 430 6036
L
7

hr Pro Ay ad9ord#Quddoved Lys 70 <238303 -41) <21138

15 <212> PRIyGZASTnNHRTOHBCUTUS b 10 88502 39
ANVYHQINHLKTVLEE 88-103 40
ANVYHOINHLETVLEEK 88-104 41

LANVYHQINHLEKTV 87-100 42
LANVYHQINHLETVL 87-101 43
LANVYHQINHLKTVLE 87-102 44
LANVYHQINHLKTVLEE 87-103 45
LLANVYHQINHLKTVL 86-101 46
LLANVYHQINHLKTVLE 86-102 47
LLANVYHQINHLKTVLEER 86-103 48
LLANVYHQINELKTVLEEK 86-104 49
NLLANVYHQINHLKTVLE 85-102 50
NLLANVYHQINHLKTVLEE 85-103 51
#7 ILRNFYFINRLTG 149-161 52
VEILRNFYFINRLTG 147-161 53
Table 7.
5 Interferon-8-1b epitopes associated to the genotype HLA-DRB1*0801/*0801.
Epitope no. Peptide sequence IFN-$-1b region | SEQ.ID.NO
#6 NVYHQINHLKT 89-99 54
NVYHQINHLKTV 89-100 55
NVYHQINHLKTVL 89-101 56
NVYHQINELKTVLE 99-102 57
NVYHQINHLKTVLEE §9-103 58
ANVYHQINHLKT 85-99 59
ANVYHQINHLETV 88-100 60
ANVYHQINHLETVL 88-101 61
ANVYHQINHLKTVLE 88-102 62
LANVYHQINHLET 87-99 63
LANVYHQINHLKTY 87-100 64




221> Epitope #1 <222> (1

)..(15) <223>

<220> < OKT- 3
epi tope associated to the genotype

HLA- DRB1* 0401/ *1302. <400> 3 Ser Ay Thr Lys Leu Qu
I[le Asn Arg Ala Asp Thr Ala Pro Thr 1 5 10 15 <210> 4

<211> 16 <212> PRT 20 <213>"Nls nuscul us <220> <221>
Epitope #1 25 <222> (1)..(16) <223> OKT-3 epitope
associ ated to PREVERRENTRETT) A- R1* 08618t 1309 <40t
4 30 Ay| Ser GANTHRQINBLEEGLE u ||l e AZA0Arg Al a Astf
Thr Ala Pro ThrANTvSQIOHABT<210> 5 336<PL1> 13 <216h
PRT <213p MispnugeulgsndOrm220> <221>8&d0Rope #2 68
<222> (1) (#Bl.asdday (Kilx3_epl t ope assop) at ed to tée
Igenuf IypeAHL R Mﬁﬁiﬁi—lﬁﬁ%@@‘*b <400zs59¢gYal Lys Tr
CYS—TT € ASP ybl:luul-\lgullHIIGy T 105055
<210>-6--<211>—14 <23 2> PRF—<213>—hisnyscut-us <2267
<2715 Epi toperUBYFIHBETG 1y (1T gq DI g AP
epitope hssobERMFEATNRLTRe genotype  149-161 72
HLA- DRB1} 040LRNEEHINRLAGH> 6 149-162 73
EILRNFYFINRLTG 148-161 74
VEILRNFYFINRLTG 147-161 75

Table 8.
5 Interferon-B-1b epitopes associated to the genotype HLA-DRB1*0101/ 1401.
Epitope no. Peptide sequence IFN-B-1b region SEQ. ID. NO
#5 LOQOFQKEDAALTIYE 46-60 76
OLQOQFQKEDAALTIYE 45-60 77
KQLOQFQOKEDAALTIYE 44-60 78
IKQLOOFQKEDAALTIYE 43-60 79
IXQOLOOFQOKEDAALTIYEM 43-61 80
EIKQLOQFOKEDAALTIYE 42-60 81
IPEEIKQLOOFQKEDAALTIYE 39-60 82
#7 ILRNFYFINRLTG 149-161 83
VEILRNFYFINRLTG 147-161 84
Table 9.
10 Interferon-PB-1b epitopes associated to the genotype HLA-DRB1#1303/*1501.
Epitope no. Peptide sequence IFN-B-1b region SEQ. ID. NO
#7 ILRNFYFINRLTG 149-161 85
EILRNFYFINRLTG 148-161 86
VEILRNFYFINRLTG 147-161 87
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Asn Val Lys Trp Lys Ile Asp Ay Ser Qu Arg G n Asn
Ay 65 15 10 <210> 7 <211> 15 70 <212> PRT -42
<213> Mus nuscul us <220> 5 <221> Epitope #2 <222>
(1)..(15) <223> OKT-3 epi tope associated to the
genot ype HLA- DRBI *0401/ * 1302 é4oo> 7 10 Ile Asn Val
Lys Trp Lys Ile Asp Gy Ser u Arg @n Asn Ay 15
10 15 15 <210> 8 <211> 16 Slasss PRT <213> Mis
nmuscul us 20 <220> <221> Epitope #2 <222> (1)..(16)
<223> OKT-3 epitope associated to the genotype
THLA-DRBIR (3401 ide 480 thg peRbdesdDiivedl ihimmAregiatitlspsnpTisgng the
Lys %f é\sp Gy Ser du Arg dn Asn Ay Vval 1 5 10 15
059 <211> 17 <212> PRT 35 <213> Mis_nuscul us
<22@:}pr@:\2c2111g celpickprresigndiger prEpsn ting)receptozy (AR agrembsr

ﬁlﬁlﬁ\tp%%B gE f:;oafg &tdm%%cﬁlla§ genot ype

Ile bﬁwm@ygnmlm %lg%w?léhgﬁa?*fgﬂgﬁr of lg%?‘lég%%mcfe%t@@ 15
¢) isolating APR molecule-immunogenic peptide complexes from the cells,

d) eluting the associated peptides from the APR molecules.

e) identifying the immunogenic peptides

f) verifying the identified immunogenic peptides as epitopes.

2. The method according to claim 1, wherein the APR expressing cells are MHCII

expressing cells,

3. The method according to claim 2, wherein the MHC II expressing cells are

dendritic cells.

4. The method according to claim 3, wherein the dendritic cells are exposed to a

potential source of immunogen as immature dendritic cells at the same time as they

are induced to mature to dendritic cells.

5. The method according to claims 1 to 4, wherein the source of potential immunogen

belongs to the group comprising polypeptides including therapeutic polypeptides as
cytokines, chemokines, growth factors, antibodies, enzymes, structural proteins,

hormones or a fragment thereof.

6. The method according to claims 1 to 5, wherein the complexes of MHC molecules

with immunogenic peptides are isolated from the cells with methods comprising
solubilization of the cells with a detergent and sequestration of the complexes of
antigen presenting receptors with immunogenic peptides by immunoprecipitation

or immunoaffinity chromatography.

7. The method according to claims 1 to 6, wherein the sequestered complexes of MHC
molecules with immunogenic peptides are washed with water in an ultrafiltration

tube before eluting the péptides.

8.  The method according to claims 1 to 7, wherein the immunogenic peptides are

eluted from the MHC molecules using diluted acid.



10

15

20

50 Thr <210> 10 <211> 15 55 <212> PRT <213> Muis
muscul us <220> 60 <221> Epitope #4 <222> (1)..(15)
<223> OKT3 epitope associated to the genotype

HLA- DRB1="" 0701/ =1601 <400> 1Q. 65 Lys ASP Ser Thr Tyr
Ser Met Ser Ser Thr Leu Thr Leu Thr Lys 1 5 10 15 70

521 cthBd léf:(é'()?dlhg g%glrﬁé%%lié%bﬁé%ﬁqp & isolated immunogenic peptides

<213>Misnuscul us < Itope #4 <222>(1)..(16)
<22 AR Fedpictiopdebasloedsmeetl -t o t he genot ype
HLA- DRB1*0701/ *1601 <400>11 Lys Asp Ser Thr Tyr Ser

Met Bes mS@bd Fhdor&igy tJ Hhink 8UrHdiéin lysisAsed ihninbQeribpeptides are
<210> 12 <211> 17 <§ 2> PRT. 20 <213§,hhﬁig%scuéus and
<220Ractionated apg sqayprred y sasthodssompyiping bppid hsgmatogiaphy

epi t ops spssodiatyed to the genotype HLA- DRB1*0701/*1601
<400> 12 30 Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr

feu iﬁtﬂg’ m%@n%dgggor&%g 16 SBimsk B 1%9Wﬂ1n§re§15the isolated immuhogenic

peptides are identified by comparing the peptide identified from cells which have
been contacted with a source of potential immunogen with those, which have been

identified from cells which have not been contacted with that source.

12.  The method according to claims 1 to 11, wherein the immunogenic peptides are

naturally-processed immunogenic peptides.

13. A method for decreasing the immunogenicity of a polypeptide comprising
a) identifying the immunogenic peptides of the polypeptide according to the
‘method of claims 1 to 12
b) modifying the corresponding epitopes of the polypeptide so that the binding of
“antigen presenting receptor is reduced or abolished
¢) thereby creating a modified polypeptide with reduced or no immunogenicity

potential.

14. The methods and uses substantially as herein before described especially with

reference to the foregoing Examples.

ok



Flu <210> 13 <211> 17 40 <212> PRT <213> Mus nuscul us
<220> 45 <221> Epitope #4 <222> (1)..(17) <223> OKT3
epi tope associ ated to the genotype HLA-DRB1*0701/*1601
50 <400> 13 Ser Lys Asp Ser Thr Tyr Ser -Met Ser Ser
Thr Leu Thr Leu Thr Lys 1 5° P8 -15 55 Asp 60 65 70
<210>14 <211>18 <212>PF§ L%%éiwgg cul us <220>
<221>Epitope #4 <222>(1 SOKT- 3 epi tope
aggecimat gdfmanthe gedet ype HLA- DRB1*0701/' 1601 <400>14

5 '%ﬁ$>5é§%%ﬁL yS Asp Sgr Tgr Tyr Qﬁ %?p?%ﬂ‘ aTgIQE Leu
L 1 211>
18 W””%ﬁgg&ﬂé tg pﬁsﬁ?“t g ;Lzo <220> <221>

Ep}iOBopBo#A <2225 (1)..(18)
10 <160> &7

<170> PatentIn version 3.3

<210> 1
15 «<211> 213
<212> PRT

<213> Mus musculus

20 <220>
<221> OKT3 Tight chain (kappa)
«222> (1)..(213)

<400> 1
GIn Ile val reu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly
1 5 10 15

30 - Glu Lys val Thr Met Thr Cys Ser Ala Ser Ser Ser val ggr Tyr Met
20 25

Asn Trp Tyr GIn GIln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr
35 35 40 45

Asp Thr Ser Lys Leu Ala Ser Gly val Pro Ala His Phe'Arg Gly ser
50 55 60
40

Gly ser Gly Thr ser Tyr Ser Leu Thr Ile Ser Gly Met Glu Ala Glu
65 70 75 &0

45
Asp Ala Ala Thr Tyr Tyr Cys Gln Gln ggp Ser ser Asn Pro g?e Thr
85

50 Phe Gly Ser Gly Thr Lys Leu Glu Ile Asn Arg Ala Asp Thr Ala Pro
T _ 100 105 110

Thr val Ser ¥Te Phe Pro Pro Ser Ser Glu Gln Leu Thr Ser Gly Gly
55 115 120 125 '

Ala ser val val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp Ile Asn
130 135 140
60

val Lys Trp Lys Ile Asp Gly Ser Glu Arg GIn Asn Gly val. Leu Asn
145 150 155 160

65

Sser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser ser
165 170 175

70  Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr



HLA- DRB1*0701/ *1601 <400> 15 Asp Ser Lys Asp Ser Thr
Tyr Ser net Ser Ser Thr Leu Thr Leu Thr 1 5 10 15 25
Lys Asp 30 <210> 16 <211> 19 _<212> PRT <213> Mis
nuscul us 35 <220> <221> Epitops #4 <222> (1)..(19)
40 <223> 8&@-3 epi t ope ass%%gated to the gepgtype
HLA- DRB1* 1/*1601 <400> Asp Ser Lys Asp Ser Thr
Tyr ser net Ser Ser Thr Leu Thr Leu Thr 45 1 5 10 15
WEsGRs pl & Thr5B1 <2¥95Thr7 Sex il >SepQProc 2] @V PRy S 5ee Pg>
Mis mugel us <220> <2219 Epitope #4 60 922>
(1)..(20) <223> OKT-3 epitope associated to the

Agenaty pen A DRB1*- 0701/ *1601 <400> 17 65 Asp G n Asp
Ser 21§s Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr 1
5 10 15 Leu Thr Lys Asp 70 20 -45- <210>18 <211>21
574412>PRT <213>Mus nuscul us <220>

15
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<211>
<212>
<213>

<220>

T 221>

<222>
<400>

449
PRT
Mus musculus

OKT3

..

2

Gln val GIn

1

Ser

Thr

Gly

Lys

Met

Ala

Thr

Pro

Gln

val

Met

TVYrF

50

AsSp

Gln

Arg

Thr

Leu

130

Cys

Ser

sSer

Lys

His

35

ITe

LYS

Leu

Tyr

Leu

115

Ala

Leu

Gly

AsSp

heavy chain
{449)

Leu

Met

20

Trp

Asn

Ala

Ser

Tyr

100

Thr

Pro

val

Ser

Leu
180

Gln

5

Ser

val

Pro

Thr

ser

85

ASp

val

val

LysS

Leu

165

Tyr

éin
Cys
Lys
sSer
Leu

70

Leu

Asp

Ser

Cys

Thr

(IgG2a)

Ser

Lys

Gln

Arg

55

Thr

Thr

His

sar

ser

Leu

Gly

Ala

Arg

40

Gly

Thr

Ser

TYr

Ala

120

Asp

Phe

Gly

Ser

Ala

Ser

25

Pro

Tyr

ASD

Glu

Cys

105

Lys

Thr

Pro

val

Giu

10

Gly

Gly

Thr

LYsS

Asp

90

Leu

Thr

Thr

Glu

His

- 170

Ser

185

Ser

Leu

.Ty r

GIn

Asn

Ser

75

ser

Asp

Thr

Gly

Pro

155

Thr

val

Ala

Thr

Gly

Tyr

60

Ser

Ala

Tyr

Ala

Ser

140

val

Phe

Thr

Arg

Phe

Leu

45

Asn

ser

val

Trp

Pro

125

Ser

Thr

Pro

val

Pro

Thr

30

Glu

GIn

Thr

TYr

Gly

110

Ser

val

Leu

Ala

Thr
180

Gly

15

Arg

Trp

Lys

Ala

Tyr

95

Gln

val

Thr

Thr

val

175

ser

Ala

Tyr

Ile

Phe

TYr

80

Cys

Gly

TYr

Leu

Trp

Leu

Ser



10<221>Epi t ope #4 <222>(1)..(21) <223>CKT-3 epitope
associ ated to the genotype HLA-DRB1*0701/*1601 <400>18
15Asp @ n Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser
Thr LeU Thr 15 10 15 20Leu Thr LyS Asp G u 20 <210>19
25<211>22 <212>PRT <213>Mus m#fcul us 30<220>
<221>Epi tope #4 <222>(1)..(22) <223>CKT-3 epitope

S d epqt 1h{sl Ala ser
BEERE B MBI A PR QLA 1008 1 o
Met Ser Ser Thr Leu 15 10 15 40Thr Leu Thr Lys Asp Qu

20 45<210>2Q <211>15 <212>PRT <21 0

$32057 1391 GEpPe RSB A ) T 18] St R s

epi tope associ at ed to t he genotype

HLA- DRB1* 1101/ *1202. 55 <400>20 Ser Thr gy .
QCY$ ETASPrACYs ﬁz”i A PTHATA %'”OPf@"TErﬁ“ W& FOY 15 Y6§)’"°
10>21 <211>16 2>PRT 65<213>NUS nmuscul us <220>

Ser val phe Ile Phe Pro Pro Lys Ile Lys Asp val Leu Met Ile sSer
245 250 255

Leu Ser Pro Ile val Thr cys val val val Asp val Ser Glu Asp Asp
260 265 270

Pro Asp val GIn Ile Ser Trp phe val Asn Asn val Glu val His Thr
275 280 285

Ala Gln Thr GIn Thr His Arg Glu Asp Tyr Asn Ser Thr Leu Arg val
290 295 300

val Ser Ala Leu Pro Ile Gln His GIn Asp Trp Met Ser Gly Lys Glu
305 310 315 320

Phe Lys Cys Lys val Asn Asn Lys Asp Leu Pro Ala Pro Ile Glu Arg
ysEes 325 330 : 335

Thr Ile Sér'Lys Pro Lys Gly Ser val Arg Ala Pro Gln val Tyr val
340 345 350

Leu Pro Pro Pro Glu GTu Glu met Thr Lys Lys GIn val Thr teu Thr
355 360 365

Cys Met val Thr Asp Phe Met Pro Glu Asp Ile Tyr val Glu Trp Thr
370 375 380

Asn Asn Gly Lys Thr Glu teu Asn Tyr Lys Asn Thr Glu Pro val Leu
385 i 390 395 _ 400

ASD Ser Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg val Glu Lys
i b Y 405 Y 410 415

Lys Asn Trp val Glu Arg Asn Ser Tyr Ser Cys Ser Val val His Gilu
420 425 430

Gly Leu His Asn His His Thr Thr Lys Ser phe Ser Arg Thr pPro Gly
435 440 . 445

Lys

<210> 3
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<221>Epi tope #1 70<222>(1)..(16) -46- <223> OKT-3
epi tope associated to the genotype HLA-DRB1*1101/*1202
<400> 21 5 Ay Ser Ay Thr Lys Leu Qu Ile Asn Arg Ala
Asp Thr Ala Pro Thr 1 5 10 15 <210> 22 10 <211> 14
<212> PRT <213> Mus nuscul us "#8 "<220> <221> Epi t ope #3
<222> (1)..(14) <223> OKT-3 epitope associated to the
%é HLA- DRB1*1101/*1202. 20 <400> 22 Trp Pro Ser
1> Sadysl hesclhns Cys Asn Val Ala Hs Pro Ala 1 5 10 25
<210> 23 <211> 15 <212> PRT <213> Mus nuscul us 30
<221> Epitope #3 <222> (1)..(15) 35 <223>
%g%i EE&P associ ated to the genotype
DF%%*J,@;]; 1202, <400> 23 Trp Pro Ser Qn
m3>q1®<TA§mWabpeAlaaSM1§tE!ﬂ GOALRe Senotype HLASPAFL’ 9501/ 1302,
4 <211> 17 45 <212> PRT <213> Mus nuscul us
% 6> 50 <221> Epitope #3 <222> (1)..(17) <223> OKT-3
e topernassaciLat edut O1d hen g:ego;tgepesp Thr Ala Pro Thr
HLA- DRB1*11015*1202. <400> 24 1 15

<210> 4

<211> 16

<212> PRT

<213> Mus musculus

<220>

<221> Ep1to%e ?1

<222> (1) 16

<223> OKT-3 epitope associated to the genotype HLA-DRB1* *0401/*1302.

<400> 4

Gly ser Gly Thr Lys Leu Glu Ile Asn Arg Ala Asp Thr Ala Pro Thr
1 5 10 15
<210> 5

<211> 13

<212> PRT

<213> Mus musculus

<220>

<221> %p;toge #2
<222 1 13
<223> OKT-3 epitope associated to the genotype HLA-DRB1*0401/%1302.

<400>= 5
val Lys Trp Lys Ile Asp Gly Ser Glu égg Gln Asn Gly
1 5

<210> ©

<211> 14

<212> PRT

<213> Mus musculus

<220>
<221> Epitope #2

<222> (1..(14)

<223> QKT- 3 epitope associated to the genotype HLA-DRB1* :0401/*1.302.

<400> 6

Asn val Lys Trp Lys Ile Asp Gly Ser ggu Arg GIn Asn Gly
1 5

<210> 7
<211> 15
<212> PRT
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55 Trp Pro Ser A n Ser Ile Thr Cys Asn Val Ala His Pro
Ala Ser Ser 1 5 10 15 60 Thr <210> 25 65 <211> 18
<212> PRT <213> Mus nuscul us 70 <220> -47-
<221>Epi tope #3 <222>(1)..(18) <223>CKT-3 epitope
associ ated to the genotype HEAZDRB1* 1101/ * 1202.
5<]§00>25 Tr ro Ser An Ser Ile Thr Cys Asn Val Al a
H1S> Pl AT C8LYS Ser 1510 15 10 15Thr Lys 26 <210>
<211>17 <212>PRT <213>Mus nuscul us 20 <220>
<ZR3>Epi tope #2 <222>(1)..(17) <223>CKT-3 epitope
%@ci 1§‘€Pétgg;t he genotype HLA- DRB1*0301/*0401. 25

> I Val - L | % *1302 .
?\rgga n<TA'L§n & §p Spsadpged 03%}?&3%’2?@%52%%5?%5%%330
<WO2>PRT <213>Hono Sapi ens 40 <220>

Ile Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg GIn Asn Gly
1 5 10 15

<210> 8

<211> 16

<212> PRT

<213> Mus musculus

<220>

<221> Epitope #2

<222> (1)..{16)

<223> OKT-3 epitope associated to the genotype HLA-DRB1*0401/%*1302.

<400> B8

I1e Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg GIn Asn Gly val
1 5 10 15

<210> 9

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221> Epitope #3
<222> (1)..(17)
<223> OKT-3 epitope associated to the genotype HLA-DRB1*0401/*1302.

<400> 9

Trp Pro Ser GIn Ser Ile Thr Cys Asn val Ala His Pro Ala Ser Ser
1 5 10 15

Thr

<210> 10

<211> 15

<212> PRT

<213> Mus musculus

<220>

<221> Epitope #4

<222> (1)..(15)

<223> OKT3 epitope associated to the genotype HLA-DRB1*0701/%*1601

<400> 10

Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys
1 _ 5 10 15

<210> 11
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<221>Epi tope #5 <222>(1)..(13)

45<223>I nterferon-beta-| bepitope associated to the _

genot ype HLA- DRB1*0101/*0701 <400>27 50@ n Phe A n Lys

Gu Asp Ala Ala Leu Thr Ile Tyy, Au 1510 <210>28

55<211>16 <212>PRT <213>Honp “Sapi ens 60<220>

<221>Epi t ope #5 <222>(1)..(16) '

2 >| ter f er on- bet a- | bepi t ope associated to the

genet yie mAuDRB1* 0101/ *0701 65 <400>28 A n Leu G n

Gn Phe An Lys Qu Asp Ala Ala Leu Thr Ile Tyr GQu

%%% 15 70 -48 <210> 29 <211> 17 <212> PRT 5 <213>
sapiteps #9220> <221> Epitope #5 10 <222>

€3)2>. (Q). .€LA3> interferon-beta-1b epitopes associ at ed

£ Fheokgdnenijope FSAC BRBI* 0L G e *EFro Y R B0A-DFG 1* A/ 1/ Y1601

%&bLeﬁGn A n Phe An Lys GQu Asp Ala Ala Leu Thr

Me "Tyr™ 1 5 10 15 20 A u <210> 30 25 <211> 11 <212>

PRT asg 13 Hanoysapirenst Ser Ser Thr Leu Thr Leu Thr 1i55/s Asp
1 5 10

<210> 12

<211l> 17

<212> PRT

<213> Mus musculus

<220>

<221> Epitoge §4

<222> (1)..(17 . .
<223> OKT3 epitope associated to the genotype HLA-DRB1*0701/*1601

<400> 12

Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp
1 5 10 15

Glu

<210> 13

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221> Epitoge ?4

<222> (1..(17 . 5
<223> OKT3 epitope associated to the genotype HLA-DRB1*0701/%*1601

<400> 13

ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys
1 5 10 15

Asp

<210> 14

<211> 18

<212> PRT

<213> Mus musculus

<220>

<221> Epito?e #4

<222> (1)..(18 B .
<223> OKT-3 epitope associated to the genotype HLA-DRBL*0701/%1601

<400> 14
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30 <220> <221> Epitope #6 <222> (1)..(11) <223>
Interferon-beta-1b epitope associated to the genotype
HLA- DRB1*1101/ *1404 35 <400> 30 Asn Val Tyr His Gn
Ile Asn H's Leu Lys Thr 1 5 10 40 <210> 31 <211> 12
<212> PRT 45 <213> Hono Sapi 6fé <220> <221> Epi t ope
#6 50 <222> (1)..(12) <223> Interferon-beta-Ib epitope
ﬁﬁsggé@E%dséoTEPQyGQﬂQIMQ€SeHM&nDﬂaiﬂkioﬂﬁflé94hﬁ49&>
B1 5 Asn Vals Tyr Hs Gn IlelAsn H s Leu Lys Ibhr Val
15 10 60 <210> 32 <211> 13 <212> PRT <213> Hono
§§P5§@s 65 <220> <221> Epitope #6 <222> (1)..(13)

23> Interferon-beta-Ib epitope associated to the
genotype 70 HLA-DRB1*1101/*1404 -49 <400>32 Asn Val
Tyr. HHs A n Ile Asn H's Leu Lys Thr Val Leu 51510
20>38 <211>14 10<212>PRT

<212> PRT
<213> Mus musculus

<220>
<221> Epitope #4
<222> (1)..(18)

<223> OKT-3 epitope associated to the genotype HLA-DRB1*0701/*1601

<400> 15

Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Egu Thr
1 5

Lys ASDp

<210> 16
<211> 19
<212> PRT

" <«213> Mus musculus

<220>
<221> Epitope #4
<222> (1)..(19)

<223> OKT-3 epitope associated to the genotype HLA-DRB1%*0701/*1601

<400> 16
Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr igu Thr
1 5

Lys Asp Glu

<210> 17

<211> 20

<212> PRT

«213> Mus musculus

<220>
<221> Epitope #4
<222> (1)..(20)

<223> OKT-3 epitope associated to the genotype HLA-DRB1*0701/*1601

<400> 17

Asp Gln Aép Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr
1 5 : 10 15

"Leu Thr Lys Asp
20
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<213>Honp Sapi ens <220> 15<221>Epi t ope #6
<222>(1)..(14) <223>Interferon-beta-I| bepitope
associated to the genotype HLA-DRB1*1101/" 1404
20<400>33 Asn Val Tyr His Gn |le Asn H's Leu Lys Thr
Val Leu G u 1510 <210>34 <21T$P5 <212>PRT <213>Hono
Sapi ens 30 <220> <221>Epitope #6 <222>(1)..(15)
35<223>I nt erf eron- bet a- | bepi t ope associated to the
ganot yge HLA- DRB1*1101/*1404 <400>34 40Asn Val Tyr His
dld>1124. Asn H s Leu Lys Thr Val Leu Gu du 1510 15
DIt Ope #6 <222>(1). . (16)
<223>i nterferon-beta-| bepitope associated to the
fiot ype HLA-DRB1*1101/*1404 55<400>35 Asn Val Tyr
ii Lﬁ’ﬁ"ﬁ n Hs Leu Lys Thr Val Leu Gu Qu Lys

TGQ 4 107385554 edd 1524 BRIo§pE 24 3= b 0701/ *1601
a i ens
<400> 18

-‘igg é$T45<21i€}6 <212>PRT <213>Honp Sapi ens 50<220>

Asp GIn Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr igu Thr
1 5 10

Leu Thr Lys Asp Glu
20

<210> 19

<211> 22

<212> PRT

<213> Mus musculus

<220>

<221> Epitope #4 _

<222> (1)..(Q22) .
<223> OKT-3 epitope associated to the genotype HLA-DRB1¥0701/*1601

<400> 19
Thr Asp GIn Asp Ser Lys Asp Ser Thr Tyr ser Met Ser Ser {gr Leu
1 5

Thr Leu Thr E%s Asp Glu

<210> 20

<Z211> 15

<212> PRT

<213> mMus musculus

<220>

© <221> Epitope #1

<222> (1)..(15) .
<223 OKT-3 epitope associated to the genotype HLA-DRBL*1101/%1202.

<400> 20

ser Gly Thr Lys Leu Glu Ile Asn Arg Ala Asp Thr Ala Pro Thr
1 5 10 15
<210> 21

<21l> 16

<212> PRT

<213> Mus musculus

<220>
<221> Epitope #1
<222> (1..(18)
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<220> <221>Epitope #6 70<222>(1)..(12) -50 <223>
Interferon-beta-1b epitope associated to the genotype
HLA- DRB1*1101/*1404 5 <400> 36 Ala Asn Val Tyr His dn
Ile Asn His Leu Lys Thr 1 5 1@ 10 <210> 37 <211> 13
<212> PRT <213> Hono Sapi ens 15 <220> <221> Epitope
#3><28@>3 (dp)itohd I ss2iadad i vat efd gendicypet @-A-brepiltiope 1202
assoc:| ated to the genotype 20 HLA-DRB1*1101/*1404
>&7 Ala Asn Val Tyr His Gn Ile Asn H's Leu Lys
(ﬂ%f s ralGTyZﬁ'irl L9s ]1_Qu<@1]§pﬁ'l§&\sn %1?13-4&5%%51’2;23 Fg TThr
13> Hoio Sapi ens <220> <PP1> Epitope #6 <&22>
(1)..(14) <223> |nterferon beta | b epitope associ at ed
t>h genotype HLA- DRB1*1101/ *1404 40 <400> 38 Al a
2214Tyr Hs A@n lle Asn H's Leu Lys Thr Val Leu 1

52118 44%150 <210> 39 <211> 15 <212> PRT
<213> Mus musculus

<220>

<221> Epitope #3

<222> (1)..(14)

<2235 OKT-3 epitope associated to the genotype HLA-DRB1*1101/%1202.

<400> 22
Trp Pro Ser Gln Ser Ile Thr Cys Asn val Ala His Pro Ala
1 5 10
<210> 23
- <211> 15
<212> PRT

<213> Mus musculus

<220>

<221> Epitope #3

<222> (1)..(15)

<223> OKT-3 epitope associated to the genotype HLA DRB1*1101/%1202.

<400> 23

Trp Pro Ser Gln Ser Ile Thr Cys Asn val Ala His Pro Ala Ser
1 5 10 15

<210> 24

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221> Epitope #3

<222> (1)..(17)

<223> OKT-3 epitope associated to the genotype HLA- DRBl*llOl/ 1202.

<400> 24 _
Trp Pro Ser Glin Ser Ile Thr Cys Asn val Ala His Pro Ala Ser Ser
1 5 10 15

Thr

<210> 25

<211> 18

<212> PRT

<213> Mus musculus

<220>
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<213> Honp Sapi ens <220> <221> Epitope #6 <222>
(1)..(15) 55 <223> Interferon-beta-1b epitope
associated to the genotype HLA-DRB1*1101/*1404 <400>
39 60 Ala Asn Val Tyr Hs Adn Jle Asn H's Leu Lys Thr
Val Leu Gu 1 5 10 15 <210> 4 65 <211> 16 <212> PRT
32313> %F]@;E@peSagl ens 70 <220> -51 5 <221> Epitope #6
222> (13) .(1826) <223> Interferon-beta-1b epitope
w3SociWfed ardterfe agerfdeype toHEe Bﬁesavvﬂdiuw&mlkwdowl
4‘{505 &sAsn Val Tyr Hs dn lle Asn H's Leu Lys Thr Val
Teu dU Gu 1 510 15 10 <210> 41 <211> 17 <212>
PRTPiS seR1@n Henuo18apirengs «280val AP2 It sEpiat Ope SKE6 0
k222> (1)..(17) <223> Interfer¥h-beta-1b epitope
associated to the genotype HLA-DRB1*1101/*1404 <400>
#k 1¢S5 Ala Asn Val Tyr His @n lle Asn His Leu Lys Thr
Val Leu Au Ju 1 5 10 15 30 Lys <210> 42 35 <211>
14

<Z210> 26

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221> Epitope #2

«222> (1)..(17)

223>  OKT-3 epitope associated to the genotype HLA-DRB1*0301/%0401.

<400> 26

I1e asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg GIn Asn Gly val
1 5 10 15

Leu

<210> 27

<211> 13

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #5

<222> (1)..({13)

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0101/%0701

<400> 27

GIn phe GIn Lys Glu Asp Ala Ala Leu Igr Ile Tyr Glu
1 5

<210> 28

<211> 16

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #5

<222> (1)..(16)

<223> TInterferon-beta-1b epitope associated to the genotype
HLA-DRB1*0101/%0701

- <400> 28

GIn Leu GIn GIn Phe GIn Lys Glu Asp Ala Ala Leu Thr Ile Tyr Glu
1 5 10 _ 15
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<212> PRT <213> Honp Sapi ens 40 <220> <221> Epi tope #6
<222> (1)..(14) <223> Interferon-beta-1b epitope
associated to the genotype HLA-DRB1*1101/*1404 45
<400> 42 Leu Al a Asn Val Tyr gis G@nlle Asn H's Leu
Lys Thr Val 1 5 10 50 <210> ﬁS <211> 15 <212> PRT
55 <213> Honb Sapi ens <220> <221> Epitope #6 60 <222>
Lhs - GB5) <223> interferon-beta-lb epitope associ ated
{2a1¢ he7genot ype HLA-DRB1*1101/*1404 <400> 43 65 Leu
Aid>Ad®TVal Tyr Hs An lle Asn His Leu Lys Thr Va
%dd> 1°8°19P18"70 <210> 44 -52 <211> 16 <212> PRT
<213> Honpo Sapiens 5 <220> <221> Epitope #6 <222>
{22D>. (16) <223> Interferon-beta-lb epitope associ ated
%ée 10 HLA-DRB1*1101/*1404 <400> 44 Leu

ﬂ%lzheE eos ; _ _
%§2§>/fé§§§éggz gigﬁggg%gafgigﬁ?eé5£%§3k$aﬁéﬂut$N%5eTE@ndY§be|—eU

<400> 29

Lys GIn Leu GIn GIn Phe GIn Lys Glu Asp Ala Ala Leu Thr Ile Tyr
1 5 10 15

Glu

<210> 30

<211> 11

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(11) )

<223> 1Interferon-beta-lb epitope associated to the genotype
HLA-DRB1%1101/*1404

<400> 30

Asn val Tyr His GIn ITe Asn His Leu Lys Thr
1 5 10

<210> 31

<211> 12

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(12) ]

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*1101/%1404

<400> 31

Asn val Tyr His GIn Ile Asn His teu Lys Thr val
1 3 10

<210> 32

<211> 13

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(13) ) )

<223> 1Interferon-beta-1b epitope associated to the genotype
HLA-DRBI*1101/*1404
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<211> 17 20 <212> PRT <213> Hono Sapi ens <220> 25
<221> Epitope #6 <222> (1)..(17) <223>
Interferon-beta-1b epitope associated to the genotype
HLA- DRB1* 1101/ *1404 30 <400> 45 35 Leu Ala Asn Val Tyr
Hs An lle Asn H's Leu Lys Th¥ "Val Leu u 1 5 10 15
G u 40 <210> 46 <211> 16 <212> PRT <213> Hono
saplens 45 <220> <221> Epitope #6 <222> (1)..(16)
<223> Interferon-beta-Ib epitope associated to the
geyper 56 ELA-IDDRBIST KO /Let404 TH00s1 48U eu Leu Al a
n Val Tyr H°s A@n lle Asn H¥ Leu Lys Thr Val Leu
551 5 10 15 <210> 47 <211> 17 60 <212> PRT <213>
Houme Sgpi ens <220> 65 <221> Epitope #6 <222>
201>, (¥7) <223> Interferon-beta-lb epitope associated
fﬁ%ﬁhﬁ?ﬁ%\l@&pﬁs@gs HLA- DRB1* 1101/ * 1404 70 <400> 47 -53
%0 Leu a nVal Tyr Hs Anlle Asn Hs Leu Lys

Thr Val Leu 1 5 10 15 Au

<220>

<221> Epitope #6

<222>  (1)..(14) _ _

<223> 1Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*1101/%1404

<400> 33

Asn val Tyr His GIn Ile Asn His Leu L%s Thr val Leu Glu
1 5 1 '

<210> 34

<211> 15

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(15) )

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*1101/%1404

<400> 34

Asn val Tyr His GIn Ile Asn His Leu Lys Thr val Leu Glu Glu
1 3 10 15
<210> 35

<211> 16

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1..(16) )

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1%1101/%1404

<400> 35

- Asn val Tyr His GIn Ile Asn His lLeu i%s Thr val Leu Glu E;u Lys
c _

1

<210> 36

<21l 12

<212> PRT

<213> Homo Sapiens

<220>
<221> Epitope #6
<222> (L..(12
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10 <210> 48 <211> 18 <212> PRT <213> Hono Sapi ens 15
<220> <221> Epitope #6 <222> (1)..(18) <223>
Interferon-beta-1b epitope associated to the genotype
20 HLA-DRB1*1101/*1404 <400> 48 Leu Leu Ala Asn Val

Tyr Hs An lle Asn Hs Leu EygyThr Val Leu 25 1 5 10

%‘% é[gemc PO%Z§1%Z46ﬁi>g%1 af.%%cgaééa'i% Elggzrggéot%(]f3>

(1)..(19) <223> Interferon beta-I b epitope associ at ed
490t hedgenot ype HLA- DRBL* 1101/ * 1404 <400> 49 45 LeU

U Val . Tyr. H A s, LeU Lys Thr
A%aﬁ\i*%r %551%”55«%"%23“5 8@25%@ 50 55 <211>
18 <212> PRT <213> Hono Sapi ens 60 <220> <221> Epit ope
#6 = <222> (1)..(18) <223> Interferon-beta-1b epitope
3 8ci ed to the genotype HLA-DRB1*1101/*1404 65
SHIY>

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(13

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*1101/%1404

<400> 37

Ala Asn val Tyr His GIn Ile Asn His LSU Lys Thr val
i3 5 i

<210> 38

<211> 14

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(14)

<223> Interferon-beta-1h epitope associated to the genotype
HLA~DRB1*1101/+1404

<400> 38

Ala Asn val Tyr His GIn Ile Asn His igu Lys Thr val Leu
1 5

<210> 39

<211> 15

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1..(15

<223> Interferon beta-1b epitope associated to the genotype
HLA-DRB1¥1101/*1404

<400> 39
Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val Leu Glu
1 5 10 - 15

<210> 40

<211> 16

<212> PRT .
<Z213> Homo Sapiens

<220>
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Asn Leu Leu Ala Asn Val Tyr His Gn Ile Asn His Leu
Lys Thr val 1 5 10 15 70 -54 Leu Gu 5 <210> 51
<211> 19 <212> PRT <213> Hono Sapi ens 10 <220>
<221> Epitope #6 <222> (1)..(19) 15 <223>
Interferon-beta-1b epitope ass8ci ated to the genot ype
ﬁ%;ﬁ_ %*1%9 [*1404 <400> 51 20 Asn Leu Leu Al a Asn
LT jjﬁf%l nlle Asn His Leu Lys Thr vVal 1 5 10 15
123 Ainterferdh- 20 231 top2lissak3aBl <2 12e PRDtyRd 3>
Hono Sapirerpd“L<PPgs14@5 <221> Epitope #7 <222>
{ ..(&ﬁ) <223> Interferon-beta-lb epitope associ ated
0t he genotype HLA-DRB1*1101/*1404 40 <400> 52 lle
Aeuads gastyrPhes BIn Pheabh eriAsinevArgs o VRN L& G1ulGTH
10 45 50 <2105 53 <211> 15 <MI2> PRT <213> Hifo
Sapi ens <220>
<210> 41
<211> 17

<212> PRT
<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(17) ) .

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1#*1101/*1404

<400> 41
Ala Asn val Tyr His Gln Ile Asn His Lgu Lys Thr val Leu Glu Glu
1 5 i

Lys

<210> 42

<211> 14
<212> PRT
<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(14) ]

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*1101/%1404

<400> 42

Leu Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val
1 5 10

<210> 43

<211> 15

<212> PRT

<213> Home Sapiens

<220>

<221> Epitope #6

«222> (1>..(15) ]

<223> Interferon-beta-1b epitope associated to the genotype
HLA~DRB1*1101/*1404

<400> 43

Leu Ala Asn val Tyr His Gln Ile Asn His Leu Lys Thr val Leu
1 5 10 15
<210> 44
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<221> Epitope #7 <222> (1)..(15) 55 <223>
Interferon-beta-1b epitope associated to the genotype
HLA- DRB1* 1101/ *1404 <400> 53 60 Val Qu lle Leu Arg
Asn Phe Tyr Phe Ile Asn Arg Leu Thr Ay 1 5 10 15
<210> 54 65 <211> 11 <212> PR¥ "<213> Hono Sapi ens 70

0> -55 <221> Epitope #6 <222> (1)..(11) <223>
jéégrf rron beta-1b epitope associ at ed to the genot ype
1A= DRBAS 0801£4H801 5 <400> 54 Asn Val Tyr His Gnlle
AsnH s Leu Lys Thr 1 5 10 10 <210> 55 <211> 12

%2> PRT 15 <213> Honob Sapi ens <220> <221> Epitope
2% OE gég ¢)..(12) <223> interferon-beta-lb epitope
azgeci @yed(iso the genotype HLA-DRB1*0801/=0801 <400>
@bzstnAsnfe\rgh— -H) epGere hesoAdptad $o B¢ BFPTYRE Val
1 5 10130PREATOLOREI4UD 11> 13 <212> PRT <213> Hono

Sapleng, 35
Leu Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val Leu Glu
1 5 10 15

<210> 45

<211> 17

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(17)

<223> 1Interferon-beta-1b epitope associated to the genotype
HLA-DRB1%*1101/%1404

<400> 45

Leu Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val Leu Glu
1 5 ] 10 15

Glu

<210> 46

211> 16

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(16)

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRR1*1101/%1404

<400> 46

Leu Leu Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val Leu
1 5 10 15

<210> 47

<211l> 17

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(17)

<223> TInterferon-beta-1b epitope associated to the genotype

HLA-DRBL*1101/%1404
<400> 47 '
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<220> <221> Epitope #6 <222> (1)..(13) <223>
interferon-beta-1b epitope associated to the genotype
40 HLA- DRB1" 0801/ 0801 <400> 56 Asn Val Tyr H's Gn
Ile Asn H's Leu Lys Thr Val Le 45 1 5 10 <210> 57
<211> 14 50 <212> PRT <213> ) Sapiens <220> 55
<221> Epitope #6 <222> (1)..(14) <223>
ddit esf angnidietar iy repid ape B8 At £d etioshengenat yae
HLA- DRB1' 080150801 60 <400> 5710Asn Val Tyr Hsi@n lle
Asn H's Leu Lys Thr Val Leu u 1 5 10 65 <210> 58
11> 15 <212> PRT <213> Hono Sapiens 70 -56- <220>
<Z21>Epi tope #6 <222>(1)..(15)
5<223>Interferon-beta-Ib epitope associated to the
enot ype HLA- DRB1' 0801/ 0801 <400>58 10Asn Val Tyr His
%é:>ll Asn His Leu Lys Thr val Leu Qu Gu 1510 15 -
P 5> t15<211>12 <212>PRT <213>Honop sapi ens 20<220>

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(18) )

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1%*1101/*1404

<400> 48

Leu Leu Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val teu
1 5 10 15

Glu Glu

<210> 49

<211> 19

<212> PRT )
<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(19)

<223> Interferon-beta-1b epitope associated to the genotype
HLA~-DRB1*1101/%1404

<400> 49

Leu Leu Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val Leu
1 5 10 15

Glu Glu Lys

<210> 50

<211> 18

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(18)

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*1101/*1404

<400> 50

Asn Leu Leu Ala Asn val Tyr His GIn Ile Asn His Leu LyS 1?r val
L 5
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<221>Epi tope #6 <222>(1)..(12)
<223>I nterferon-beta-I| bepitope associated to the

genot ype HLA- DRB1x0801/" 0801 25 <400>59 Al a Asn Val

Tyr Hs An lle Asn H's Leu Lys Thr 1510 30 <210>60
<211>13 <212>PRT 35<213>Hono “SApi ens <220>

<221>Epi tope #6 40<222>(1)..(13)

22370 nt erferon-bet a-| bepi t ope associated to the

genot ype HLA- DRB1*0801/" 0801 <400>60 45 Ala Asn Val

Tyr Hs An lle Asn H's Leu Lys Thr Val 1510 50<210>61
'%é%;> <212>PRT <213>Honb Sapi ens 55 <220>

S241>Hpj t ope #6 <222>(1)..(14)
<223>|mwrer f er on- bet a- | bepi t ope associated to the

Tedot RS0 6P APDRB1* 0801/ ' 0801 <400>61 Al a Asn Val Tyr
Hs An lle Asn Hs Leu Lys Thr Val Leu 651510 <210>62
£2p1>15 70<212>PRT -57

<221> Epitope #6

<222> (1)..{19)

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1%*1101/%1404

<400> 51

Asn Leu Leu Ala Asn val Tyr His Gln Ile Asn His Leu Lys Thr val
1 5 10 15

leu Glu Glu

<210> 52

<211> 13

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #7

<222> (1..(A3)

<223> 1Interferon-beta-1b epitope associated to the genotype
HLA-DRE1*1101/*1404 ’

<400> 52

Ile Leu Arg Asn Phe Tyr Phe Ile Asn ?59 teu Thr Gly
1 5

<210> 53

<211> 15

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #7

<222> (1)..(15) . )

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRBL*1101/%1404

<400> 53
val Glu Ile Leu Arg Asn Phe Tyr Phe Ile Asn Arg Leu Thr Gly
1 5 10 A5

<210> 54

<211> 11

<212> PRT

<213> Homo Sapiens

<220>
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<213> Honp Sapi ens <220> 5 <221> Epitope #6 <222>
(1)..(15) <223> Interferon-beta-1b epitope associ at ed
to the genotype HLA-DRB1*0801/*0801 10 <400> 62 Al a
Asn Val Tyr Hs Gn Ile Asn His Leu Lys Thr Val Leu
Gu 15 10 15 15 20 <210> 6359<211> 13 <212> PRT

S 3> Hono Sggiens <220> <221> Epitope #6 <222>

55 . (%ﬁ?ofg'é) 223> interferon-beta-1b epitope
QIsocitatetrdrontiheagenebyme HhAHDREL 080he* H@ Lyt 00>
63 30 HLetPRELAOFHEA*WAL Tyr Hs G n Ile Asn H s Leu Lys
TQ #45 10 <210> 64 35 <211> 14 <212> PRT <213> Hono
< B‘re d 40 <220> <221> Epitope #6 <222> (1)..(14)
58232 It erilsesonhetanl biepetiope associ ated to the
genot ype HLASDRB1*0801/*0801 b <400> 64 Leu Al a Asn
Val Tyr Hs An lle Asn Hs Leu Lys Thr Val 1 5 10
Q023> 65 <211> 15 <212> PRT

<211> 12
<212> PRT )
<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(12) .

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0801/%*0801

<400> 55

Asn val Tyr His Gln Ile Asn His Leu i%s Thr val
1 5

<210> 56

<211> 13

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(13) .

<223> 1Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0801/*0801

<400> 56

Asn val Tyr His GIn Ile Asn His Leu Lys Thr val Leu
5 10

1

<210> 57

<211> 14

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(14) - )

<223> 1Interferon-beta-1b epitope associated to the genotype
HLA-DPRB1%0801/%0801 :

<400> 57

Asn val Tyr His Gln Ile Asn His Leu L%s Thr val Leu Glu
1 5 1

<210> 58

<211> 15

<212> PRT

<213> Homo Sapiens
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<223> Interferon-beta-1b epi

55 <213> Honp Sapi ens <220> <221> Epitope #6 60 <222>
(1)..(15) <223> Interferon-beta-1b epitope associ at ed
to the genotype HLA-DRB1*0801/*0801 65 <400> 65 Leu
Ala Asn Val Tyr Hs @n lle A% Hi s LeuLys Thr Val Leu
1510 15 70 <210> 66 10 -58- <Z11>16 <212>PRT _
<213>Honpsapi ens <220> <221>Epi tope #6 <222>(1)..(16)
S333>Interferon-beta-1b epitope associated to the
Qﬁmﬂt%g§mﬁﬁé§®RBl*0801/'0801 <400>66 Leu Al a Asn Val
Ree>HE)d @isle Asn His Leu Lys Thr Val Leu u_ 151 5
Fs pgenep et iy BT 25 SRR P

Sapi ens 2 92 ﬁg <221> Epitope #6 <222> (1)..(14)
<D33> sgnt erferon-beta-1 b epitope associ at ed

HLA- DRB1*0801/*080Q1 to thetgeno%yQﬁFQP 35 4%145 <400>

val Tyr His GIn Ile Asn His LBU LY al Leu uGlu
?§ﬁ 5 190 15
<210> 59
<211> 12
<212> PRT

<213> Homo Sapiens

<220>

«221> Epitope #6

<222> (1..(12) . )

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DREB1*0801/*0801

<400> 59
Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr
1 5 10
<210> 60
<211> 13
. <212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(13) )

<223> 1Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0801/*0801

<400> 60

Ala Asn val Tyr His Gln Ile Asn His &Su Lys Thr val
1 5

<210> 61

<211> 14

<212> PRT

<213> Homo Sapiens

<220> '
<221> Epitope #6
<222> (1)..(14) _

tope associated to the genotype
HLA-DRE1*0801/*0801

<400> 61

Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val Leu
1 ' 5 10

<210> 62

<211> 15

<212> _PRT



Leu Leu Ala Asn Val Tyr Hs An lle Asn H's Leu Lys
Thr 1510 <210>68 <211>17 <212>PRT <213>HonoSapi ens
<220> <221>Epitope #6 <222>(1)..(17)
<223>interferon-beta-1b epitogz associated to the
genot ype HLA- DRB1*0801/*0801 <400>68 50 Leu Leu Al a
%?i? V%émTég h%s G@nlle Asn Hs Leu Lys Thr Val Leu

0 %0°65 70 A u <210>69 <211>15 <212>PRT
<213>HonpSapi ens <220> <221>Epitope #6 <222>(1)..(15)
<2203>i nterfergn-beta-Ib epitope associated to the

%@Qiﬁé‘fg%#%m*osou*osm <400>69 - 59 Asn Leu Leu
29> TV er%}rf[bé’ﬂiaslﬁeﬁi‘&dp% Assvchbsed ed thesgdtvtypd 5
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10 15 thalfrm20804,/7080k211> 18 <212> PRT <213> Hono

Sapi ens <220> <221> Epitope #6

<408> 62 P P

Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val Leu Glu
1 5 10 15
<210> 63

<211> 13

<212> PRT

<213> Homo Sapiens

<220

<221> Epitope #6

<222> (1)..(13) _

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0801/%0801

<400> 63

Leu Ala Asn val Tyr His GlIn Ile Asn gés Leu Lys Thr
1 5

<210> 64

<211> 14

<212> PRT )
<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(14 )

<223> Interferon-beta-1lb epitope associated to the genotype
HLA-DRB1*0801/%0801

<400> 64

Leu Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val

a 5 i0

<210> 65

<Z211> 15

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #6

<222>  (1)..(15) _

<223> Interferon-beta-1lb epitope associated to the genotype
HLA-DRB1*0801/%0801 ' .

<400> 65

Leu Ala Asn val Tyr His Gln Ile Asn His Leu Lys Thr val Leu
1 5 10 15
<210> 66
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<222> (1)..(18) 15 <223> Interferon-beta-Ib epi t ope
associ ated to the genotype HLA-DRB1*0801/*0801 <400>

70 20 Asn Leu Leu Ala Asn Val Tyr Hs An lle Asn H's

Leu Lys Thr Val 1 5 10 15 25 leu G Il <210> 71 <211>
11 30 <212> PRT <213> Honp Sapiens <220> 35 <221>
_Eﬁhtoq% #7 <222> (1)..(11) <223> Interferon-beta-Ib
£nphblopgrassoci ated to the genotype
HiAs DRBIE 08pietO801 40 <400> 71 Arg Asn Phe Tyr Phe
I[le Asn Arg Leu Thr Gy 1 5 10 45 50 <210> 72 <211>
%%0><212> PRT <213> Honp Sapi ens <220> <221> Epitope
1><%Zd%okd Js6. (13) 55 <223> Interferon-beta-1b
eprtop@laseo®i ated to the genotype
H2B> mxeoéﬂgm*gﬁg 1 Aposore agpCqiREed & Bt IR YPRe
Tyr PH&ATPRBIROA "ég%u Thr Ay 1 5 10 <210> 73 65
shbl> dd <212> PRT <213> Honp Sapi ens 70 <220> -60

Leu Ala Asn val Tyr His GIn Ile Asn His Leu Lys Thr val Leu Glu
1 5 10 15

<210> 67

<211> 14

<212> PRT .
<213> Homo 3Sapiens

<220>

<221> Epitope #6

222> (1)..(14) o . -

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0801/%0801

<400> 67

teu Leu Ala Asn val Tyr His GIn Ile égn His Leu Lys Thr
1 5

<210> 68

<211> 17

<212> PRT .
<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(17) ) )

<223> 1Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0801/*0801

<400> 68

Leu Leu Ala Asn val Tyr His GIln Ile Asn His Leu Lys Thr ¥§1 Leu

1 5 10

Glu

<210> 69

<211> 15

<212> PRT .
<213> Homo Sapiens

<220>

<221> Epitope #6

<222> (1)..(15) ] .

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0801/+0801

<400> €9
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<221> Epitope #7 <222> (1)..(14) <223>

Interferon-beta-1b epitope associated to the genotype

HLA- DRB1*' 0801/ *0801 5 <400> 73 Ile Leu Arg Asn Phe

Tyr Phe Ile Asn Arg Leu Thr Ay Tyr 1 5 10 10 <210>

74 <211> 14 <212> PRT 15 <213> Honp Sapi ens <220>

<221> Epitope #7 20 <222> (1)..(14) <223>

At ek elgnsiRehar Ma1enit ape ArsoE ateditodiheygenot ype
HLA- DRB1*08015- 0801 <400> 74 b6 Au lle Leu Afg Asn

Phe Tyr Phe Ile Asn Arg Leu Thr Ay 1 5 10 30 <210>

_%gﬁ <%é£> 15 <212> PRT <213> Hono sapi ens 35 <220>

P itope #7 <222> (1)..(15) <223>

£12er frmmon- bet a- 1 b epi tope associated to the genotype

40 3H AIMRBI200809/ * 0801 <400> 75 Val Gu lle Leu Arg

Asn Phe Tyr Phe Ile Asn Arg Leu Thr Ay 45 1 5 10 15

20> 76 <211> 15 50 <212> PRT <213> Hono Sapi ens

<P20> Epitope #6

<222> ()..(18)

<223> Interferon beta-1b epitope associated to the genotype
HLA DRB1*0801/*0801

<400> 70

Asn Leu Leu Ala Asn val Tyr His Gln Ile Asn His Leu Lys Thr val
1 : 5 10 15

Leu Glu

<210> 71

<211> 11

<212> PRT

<213> Homo Sapiens

<220>

<22]1> Epitope #7

<222> (1..(1L

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0801/*0801

<400> 71

Arg Asn Phe Tyr Phe Ile Asn Arg Leu Igr Gly
1 5

<210> 72

<211> 13

<212> PRT )
<213> Homo Sapiens

<220>

«221> Epitope #7

<222> (1)..(13)

<223> TInterferon-beta-1b epitope associated to the genotype
HLA-DRE1*0801/*0801

<400> 72
Ile Leu Arg Asn Phe Tyr Phe Ile Asn igg Leu Thr Gly
1 5

<210> 73

<211> 14

<212> PRT

<213> Homo Sapiens

<220>
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55 <221> Epitope #5 <222> (1)..(15) <223>
Interferon-beta-1b epitope associated to the genotype
HLA- DRB1* 0101/ *1401 60 <400> 76 Leu G n G n Phe G n
Lys Qu Asp Ala Ala Leu Thr ”65 Tyr Au 1 5 10 15 65
<210> 77 <211> 16 <212> PRT "<213> Honpb sapiens 70
-61- > <221>Epitope #5 <222>(1)..(16)
Egiésgﬁéggﬁﬁéfon-beta-lbepitope associated to the
genst yjpee Hicho DRRI 2O BpT dop@1asA@02TEd 10Ge tewt@an G n
Phe GHRABREIEEOIXSPSMW a Ala Leu Thr Ile Tyr Gu 1510
‘%®0§2 >78 15<211>17 <212>PRT <213>Hono sapi ens

<220> <221>Epitope #5 <222>(1)..(17)
K226t nrerdser ome et artlebepd operrassecitat ed yt Byt he
¥enot ype HLA- DRB1*0101/*1401 2% <400>78 Lys @ n Leu
Gn dn Phe An Lys Qu Asp Ala Ala Leu Thr Ile Tyr
2580 ¥4 30 353 u <210>79 <211>18 <212>PRT

<211> 14
<212> PRT
<213> Homo Sapiens

<220>

<221> Epitope #7

<222> (1)..(14) )

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1I*0801/%0801

<400> 74
Glu Ile Leu Arg Asn Phe Tyr Phe Ile ?gn Arg Leu Thr Gly
1 5

<210> 75
<211> 15
<212> PRT

_<213> Homo Sapiens

<220>

<221> Epitope #7

<222> (1)..(15) )

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0801/%0801

<400> 75

val Glu Ile Leu Arg Asn Phe Tyr Phe Ile Asn Arg Leu Thr Gly
1 5 10 15

<210> 76

<211> 15

<212> PRT

<213> Homo Sapiens

<220>
<221> Epitope #5

<222>  (1)..(15)

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0101/*1401

<400> 76
Leu GIn GIln Phe GIn Lys Glu Asp Ala Ala Leu Thr Ile Tyr Glu
1 5 10 15
<210> 77

. <211> 16
<212> PRT

<213> Homo Sapiens
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<213>Honp Sapi ens 40 <220> <221>Epitope #5
<222>(1)..(18) 45<223>Interferon-beta-I| bepitope
associated to the genotype HLA-DRB1*0101/*1401 <400>79
50lle Lys G n Leu Gn dn Pheé? n Lys Gu Asp Ala Ala
Leu Thr 1le 1510 15 55Tyr G u *<210>80 <211>19
60<212>PRT <213>Hono sapi ens <220> 65<221>Epi t ope #5
5242>(1)..(19) <223>interferon-beta-I|bepitope
azdecimtiedhd @5t he genot ype HLA-DRBl*OlOl/*1401

m&aooﬁiaOC@HeLanLe G@pPhq@Gn%sGlu
se@aw@ ggggﬁ%?}& & tqresaspdatad 1T e g REBe
<210> f 12> PRT <213> Hono Sapi ens 15
<@BO> 77<221> Epitope #5 <222> (1)..(19) <223>

I.nterferon-het epi tq C to th t
i Res U S0/~ 1Bt ShodSPan e e Ty T it et
n G n Phe G n LyS Gu Asp Ala Al a Leu Thr 2515 10
15 1|1 e Tyr Au
<210>
<211> 17
<212> PRT
<213> Homo Sapiens

<220>

<221> Epitope #5

<222> (1)..(17)

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0101/%1401

<400> 78

tys GIn Leu GIn Gln Phe GIn Lys Glu Asp Ala Ala Leu Thr Ile Tyr
1 5 10 15

Glu

<210> 79

<211> 18

<212> PRT

<213> Homo Sapiens

<220

<221> Epitope #5

<222> (1)..(18)

<223> Interferon beta-1b epitope associated to the genotype
HLA-DRB1#*0101/*1401

<400> 79

I1e Lys Gln Leu GIn GIn Phe GIn Lys Glu Asp Ala Ala Leu Thr ITe
1 5 10 15

Tyr Glu

<210> 80

<211> 19

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #5

<222> (..

<223> Interferon-beta-1ib epitope associated to the genotype
HLA-DRB1*0101/*1401

<400> - B8O
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30 <210> 82 <211> 22 <212> PRT 35 <213> Honb Sapi ens
<220> <221> Epitope #5 40 <222> (1)..(22) <223>
Interferon-beta-1b epitope associated to the genotype
HLA- DRB1*0101/ *1401 <400> 82 51le Pro u GQu lle
Lys An Leu @n @n Phe An E? "‘Au Asp Ala 1 5 10 15
50 Ala Leu Thr Ile Tyr Au 55 60 65 20 <210>83

192101 317 212> BRT ¢34 LidrHeTW S9pi @sas2 202 Ad2daEpht ape
W7 <222>(1)..613) <223>Interfekon-beta-1b epitdpe

associ ated to the genotype HLA-DRB1*0101/*1401 <400>83

.é#eghpwsérg Asn Phe Tyr Phe Ile Asn Arg Leu Thr Ay 1
1 70 -

63 <210> 84 <211> 15 <212> PRT 5 <213>
sapi ens <220> <221> Epitope #7 10 <222>

<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

Homo
S %5)

PRT .
Homo Sapiens

Epitope #5

(L..A9 ) )

Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0101/%1401 .

81

Glu Ile Lys GIn Leu GIn GIn Phe GIn Lys Glu Asp Ala Ala Leu Thr

i

5 10 15

Ile Tyr Glu

<210> 82

<211> 22

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #5

<222> (D..22 )

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0101/%1401

<400> 82

1

Tle Pro Glu GTu Ile Lys GIn Leu GIn GIn Phe GlIn Lys Glu égp Ala

5 190

Ala Leu Thr Ile Tyr Glu

20
<210> 83
<211> 13
<212> PRT )
<213> Homo Sapiens
<220>
<221> Epitope #7
<222> (1)..(13 ) .
<223> 1Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*0101/*1401
<400> 83

ITe Leu Arg Asn Phe Tyr Phe Ile Asn Arg Leu Thr Gly
1 5

10
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<223> Interferon-beta-Ib epitope associated to the
genotype HLA-DRB1*0101/'' 1401 15 <400> 84 Val du lle
Leu Arg Asn Phe Tyr Phe Ile Asn Arg Leu Thr Ay 1 5
10 15 20 <210> 85 <211> 13 <212> PRT <213> Hono
Sapi ens 25 <220> <221> Epitof® #7 <222> (1)..(13)
<223> Interferon-beta-lb epitope associated to the

oty, 30 HLA-DRB1*1303/*1501 35 40 45 50 55 60 65
ﬁi@@%ﬁ Ile Leu Arg Asn Phe Tyr Phe Ile Asn Arg Leu
Jhr>-ARr11510 <210>86 <211>14 <212>PRT <213>HonpSapi ens
<A30> R ISHEPeNdpe #7 <222>(1)..(14)
<223>interferon-beta-1b epitope associated to the
gemgt ype HLA- DRB1*1303/*1501 <400>86 G u Ile Leu Arg
A1>Phepitype Biie [l e Asn Arg Leu Thr Ay 1510 <210>87
j%§§§>1@;)..(15)

Tnterferon-beta-1b epitope associated to the genotype
HLA-DRB1*0101/%*1401

<400> &4

val Glu Ile Leu Arg Asn Phe Tyr Phe Ile Asn Arg Leu Thr Gly
1 5 10 15

<210> 85

<211> 13

<212> PRT )
<213> Homo Sapiens

<220>

<221> Epitope #7

<222> (1)..(13) _

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1%*1303 /%1501 :

<400> 85

Ile Leu Arg Asn Phe Tyr Phe Ile Asn égg teu Thr Gly
1 5

<210> 86

<211> 14

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #7

<222> (1)..(14) ] )

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*1303/*1501

<400> 86

Glu ITe Leu Arg Asn Phe Tyr Phe Ile ﬁgn Arg Leu Thr Gly
1 5 _

<210> &7

<211> 15

<212> PRT

<213> Homo Sapiens

<220>

<221> Epitope #7

<222> (1)..(15) ) .

<223> Interferon-beta-1b epitope associated to the genotype
HLA-DRB1*1303/*1501 :

<400> 87

val G¢lu Ile Leu Arg Asn Phe Tyr Phe Ile Asn Arg Leu Thr Gly



<212>PRT <213>HonpSapi ens <220> <221>Epi t ope #7
<222>(1)..(15) <223>Interferon-beta-1b epitope
associated to the genotype HLA- DRB1*1303/*1501 <400>87
70 Val Qu Ile Leu Arg Asn Phe Tyr Phe Ile Asn Arg Leu
Thr dy 15 _ - - 64 -

1 5 10 (15



