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beconmeps actN-VdVeNL): Velpaweg fs: Bl-68R4BMbAmiem ¥/ or produces interl eukines,
resul t (pgmmm;s' Gq €xpansion of the activaged |ynphocytes directed to the
ant i gepesy thventdApilicadls (GBS dofS¥ BYOTS, A, Marii¢i . Am , 261:38-46, 1989). Self
ant i geps ar'éclee#ILé'UN’eime#nsrbé‘erslkﬁt%gmseu and presented as antigen
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(54) Title: NOVEL PEPTIDES SUITABLE FOR USE IN ANTIGEN SPECIFIC IMMUNOSUPPRESSIVE THERAPY
(57) Abstract

The invention relates to peptides consisting of 16 to 55 amino acid residues, said. peptides comprising at least one of the amino
acid sequences LVCYYTSWS (SEQ ID NO:60), FLCTHIIYS (SEQ ID NO:61), ITYSFANIS (SEQ ID NO:62), LKTLLSVGG (SEQ
ID NO:63), FIKSVPPFL (SEQ ID NO:64), FDGLDLAWL (SEQ 1D NO:65), LYPGRRDKQ (SEQ 1D NO:66), YDIAKISQH (SEQ
ID N0:67), LDFISIMTY (SEQ ID NO:68), FISIMTYDF (SEQ ID NO:69), FRGQEDASP (SEQ ID NO0:70), YAVGYMLRL (SEQ 1D
NO:71), MLRLGAPAS (SEQ ID NO:72), LAYYEICDF (SEQ ID NO:73), LRGATVHRT:(SEQ ID NO:74), YLKDRQLAG (SEQ ID
NO:75), LAGAMVWAL (SEQ ID NO:76), VWALDLDDF (SEQ ID NO:77) or LDLDDFQGS (SEQ ID NO:78). The peptides can be
used in the treatment of T-cell mediated destruction of arficular cartilage. Administration”of pharmaceutical compositions based on these
peptides can be used to induce systemic immunological tolerance to the autoantigens undei- attack of the autoreactive T-cells.




(Jardetsky et al., Nature 353:326-329, 1991). Self recognition WO

97/ 40068 PCT/ EP97/ 02051 2 thus is
intrinsic to the imune system Under normal circunstances the

I mune systen1|s tolerant to self antigens and activation )

response by tHRS¥E%BI{ antigens is avoided. 5 Waen to?épéﬁﬁgﬂp self

antigens is lost, the imune system becones activated agai nst one or nore

sel f anti g L oah% ggﬁégstsg? 28GH | VbRON ¥ AULR! €3G &&QNT g red the

production |s phenonenon is referred to as

aut oi nmuni t YMMUNOSUPPRESBIVIE THERABWMSe i n general is destructive, i.e. nmeant
to 10 destroy the invasive foreign antigen, autoi mmune responses can cause
destruction of the body's own tissue. The contribution of T cells to
aut oi mmune di seases has been established by several studies. In mce,

experinmental autoi mune 15 encephalonyelitis (EAE) .is medi at ed né
hi ghly restrict®et® ¢ryaptoPn FLerrs, t°IR?H&%EeByaFﬁeﬁqe¥§bH€Fff%l?ﬁﬁqqﬂe

singl e epi tepe c‘?:froﬂ‘iél idbRIVEEIGH ObE rhz(twaiaforaaﬁﬁdgéo ian Mo g ||

nol ecul e. he Lews rat, a species Wwth high susceptibility to
various autmm dipheaseceutiicada sorhasi bions Z@mprsﬁm saldepentdidesed by

LoSon) S ot SRR RIS PhSaSATe B or el h1PTs
aut oi Mume aes@anSanple hadncdspkicates benusedi mssddicseashsd. such as
rheumatoid arthritis (RA), in which the
The immune system is established cn a principle of
discrimination between foreign antigens (-r_xph-self antigens) and
autoantigens (self antigens, derived from "the individuals own
15 body) achieved by a build in tolerance agalnst the autoantigens.
The immune system protects 1nd1v1duals against foreign
éntigens and responds to exposure to a.aforeign antigen by
activating specific cells such as T- and B lymphocytes and
producing soluble factors 1like interleukips, antibodies and
20 complement factors. The antigen to whichf the immune system
responds is degraded: by the antigen presentlng cells (APCs}°
a fragment of the antigen is expressed cn the cell surface
associated with a major h1stocompat1b111ty complex (MHC) class

I1 glycoprotein. The MHC-glycoprotein- antlgen fragment complex

25 is presented to a T cell which by virtue ofmlts T cell receptor

recognizes the antigen fragment con301ntly w1th the MHC class II
protein to which it is bound. The T cell becomes activated, i.e.

proliferates and/or produces lnterleuk;negﬁ_ resulting in the

expansion of the activated lymphocytes dire?ted to the antigen

30 under attack (Grey et al., Sci. Am., 261:38 ié 1989) .

Self antigens are also continuously. processed and presented

as antigen fragments by the MHC glycop'rtelns to T cells

(Jardetsky et al., Nature 353:326-329, 199%). Self recognition
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25 integrity of articular cartilage is destroyed by a chronic

I nfl ammat ory process. The nere presence of cartilage appears necessary for
sustai ning the local inflammatory response: it has been shown that
cartilage degradation is associated with the activity of

cartil age-regdrabotg autoreactive T cells in RA 30 (Si
Adin. Exp. Rheumat. 6:59, 1988; dant et al., Biochem Sol(g:al,ilrrpzﬁr’]m?{

18: 796, 1990: Burmester et al., Rheumatoi?d arthriti S Snol en, Kal den, Mai ni

(Eds) SpringmisVetibag iBekih®ic VO 9¢h40068mune svstem. Under normal
PCT/ EP97/ 02051 3 Hei del berg, 1992). Furthernore, reroval of cartil age

from RA pat FEFFYMSRANSREGERS ifEmnshsyAte® edodeTrRE Sniseddnanpigens Gosss.
The carti| ager PRI Sofr ehéh%ﬁatﬁéergg{a?ﬁgeersg\cftaeps RngetaRLaRg" |gens

whi ch are conpetent of stinulating T ce tivation of
aut or eact i vavaidesl. s | eads to devel opnent of autoi nmune di sease Hence it

can be ticip t.h functjonal . glimnation: cells could
be beng’?l ci al %Fhee‘i!; g’\ﬁﬁ?&ﬁ%ﬂ g i ﬁﬁlgfaﬁf@e&&ﬁfugf’ﬁe gﬁ? of TR FEETs s.
However , thaed:cd'ma‘st Iafdtﬁarfaltea abaifer st i GeldNpaBegens | hadswldhg? 1
rol e inthe.ong et of rheumatoid arthritis has so_far renained el usory. The

i nf | ammat or oREEIVEELPR | Hy UROFRRCHEE TUCEELH I (Hhe PEPERFHRN @fn be

treated by mafditspdEYEs. M@Vﬁ(enonkhéﬁexéf’refgfﬂ% %Beab”HHEQx"rMRH{ﬁ:?' ve
drugs that "are nonspeC|f|c and "have toxic side - effects.

di sadvant ag®% theyfimmumenspspense mnmgabp;es@ttmm this. andarghlt:p
unf avoureabl fedtiey2Mhe invasive foreign antigen, autoimmune responses can

cause destruction of the body's own tissue.

The contrlbutlon of T cells to autozmmune diseases has. . been .
establlshed by several studies. In mlce, experlmental autoimmune
15 encephalomyelitis (EAE) is med:.ated by a highly restricted
.~ group of T cells, linked by their specificity for a single
epitope of myelin basic protein (MBP)_compléxed to an MHC class
II molecule. In the Lewis rat, a species with high
susceptibility to variéus autoimmune diseaéés, disease has been

20 shown to be mediated by T cells. | |

In humans autoimmﬁne diseases are also thought to be
associated with the development of auto-aggressive T cells. A
destructive autoimmune response has been im?licated in various
diseases such as rheumatoid arthriﬁis _(éA), in which the
25 integrity of articular cartilage is deéﬁfoyed by & chronic
inflammatory process. The mere presence of cartilage appears
necessary for sustaining the local inflammatory response: it
has been shown that cartilage degradation_isiassociated with the
activity of cartilage-responsive autorea¢give T cells in RA

30 (Sigall et al., Clin. Exp. Rheumat. 5:5&fw£988; Glant et al.,

Biochem. Soc. Trans. 18:796, 1990; Burmester et al., Rheumatoid

arthritis Smolen, Kalden, Maini (Eds) Springer-Verlag Berlin
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Ant i gen-specific, nontoxic inmunosuppression, such as for instance
described in WO A-9510301, provides a very attractive 20 alternative for
nonspeci fic i mmunosuppression. The antigen- specific therapy involves
the treatnent of patients wth synthetic T cell-reacﬂQEhﬂﬁg@%ﬂes whi ch
resenbl e or WPH/4he epitopes present on the autoantigen. ese
peptides can therefore be used to indu@e system c i mmunol ogi cal tol erance,
25 i.e. speciific T ce ol erance. both to thensel ves and to the

aut oant i geﬁ?"dﬁ'#éeli%duﬁe%%y?%‘ﬁﬁ?@n%ﬁ!nof%’@vg I °Eif't oﬁagrtégégei s %gg‘edmon t he
| ong- obser padi@henomgnosukéty ania@nl shednm cltchaveateen dhed anfbawtaddiyal ed
an antigen or epitope are | ess capabl g of devel o i-‘-'ng a ‘ESEXSI m c, i nmune
response t BAWBFGSS satf a5 ﬁgﬁrpgﬁte’é?ﬁ tHe t?\ﬂ‘fgﬁc:’ Raforsifffnegeto &e

epi tope i sargétrashieeiigkhd wii @Y HhRMcompetiés: Jp;&fimqhw%wmme
pepti de-i nduced system c_tol erance theragg to treat the T cell nediated
cartil age Actjyptigmgdohese autoreactive T cells leads to development of

PCT/ EPO 7/ 02083: AmfifS L uehbel: il G ©a SEC3he IR rhabChlmdeAGIhYe
pepti des I ch can desensitize patients agai nst tHe se ant i gen at is
activati ngelhwifatciadl s eospohesél eTf orceflRe | movddnatter y perefdeial5 in It
I's an obj.egt of the .i.nventiqn to provide peptides which are able to induce
System o i ARIREPOURSICH it e SRR EVEE AP TR ite BReffse o Hounfas.

tol erance, the tbentesSjitichl ofCahei hagoamlideget icompohéredy Schutf fEiyng from
T cell-nediated cartil age destructi on. i s, anot her obj ect of the

At .
i nvent+bn £8120iRpEBSi BBSEE nBE hEReY iRt odet %Fpﬁbth%t%?%aj%?i Rr Tremingd

i nvol ved i Blusory.

The inflammatory response resulting in the destruction of

- the cartilage can be treated by various drugs However, these

:"15 " drugs are immunosuppressive drugs lthat are nbnspecific and have

"toxic side effects. The disadvantageé_ of nonspecific
immunosuppression makes this a higl;liy unfavog?able therapy.

- Antigen-specific, nontoxic imunosuppréé;sion, such as for

instance described in WO-A-9510301, provide'_s_;- a very attractive

20 '. alternative for nonspecific immunosuppre-ssion.. The antigen¥

specific therapy involves the treatment of patients with

synthetic T cell-reactive peptides which resemble or mimic the

epitopes present én the autoantigen. Th:«_'_ese peptides can

therefore be used to induce systemic immunq;pgical toleranée,

25 i.e. specific T cell tolerance, both to thgééelﬁes and to the

autoantigen. The induced systemic immolééical tolerance is

based on the long-observed phenomenon that',._%nimals which have

been fed or have inhaled an antigen or epitope:. are less capable

of developing a systemic immune response towards said antigen or

30 epitope when said antigen or epitope is '-:____;inti'oduced via a

systemic route. To effectively use the pepti-;_t.__i;_.:inducéd systemic

tolerance therapy to treat the T cell .rij_édiated cartilage
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the destruction of articular cartilage and test kits to be used in said
nmet hod. 15 The present invention provides for such peptides. In a
first aspect of the invention there is provided for peptides consisting of
16 to 55 ami no acid residues, said peptide conprising at | east one of the
ani no aci d ¥4 LVCYYTSWS (SEQ | D NO 60), FLCTHI|YS PSFEP92080 61) ,

I 1 YSFANI S 20 (SEQ I D NO 62), LKTLLSVEG (SEQ ID NGO 63), FIKSVPPFL (SEQ
I D NO 64), FDGLDLAW (SEQ ID NGO 65), LYPGRRDKQ (SEQ I D NO 66), YD AKI SQH
(SEQ | D NO8I§TuGtHons| frere Ste) 3 (s1eate@eed FEer ML I-sEect breipasides

FRGQEDASP {SEQ | - e SE L 71) G (SEQ I.D
NO. 72), LAYYEI i A(\Ksafé%ﬁl%%%/g : 25@,_%5%%%1%}5@5%35@@% ,t%LKE‘ﬁQ_AG
(SEQ | D NGB vatinGANKAT ¢eSHE kBshiongidle WoAL ChdDm il8kGat ArN@rEbeser.
LDLDDFQGS (SEQ ID NO:78). In particular, the peptide according to
the invention conprises at | east one of the amno acid
sequences 30 YL \ABYEFS\WBPEREGof SERe | DniNaith)on ¥ESPEVREEDESST SRR IR
NO.2), LDRFLCTH/|YSFANI, (SEQ I D NO 5), .THI | YSFANI SNDHI.D (SEQ I D NQO 6),
PNLKTLLSVEIMFES € SEB 1159NeF 1 BYStRICERRTMPGARTIcRL( Sederpnce., \Woye/ 40068
PCT/ EP97/ Op&ibdi dule  LBdeifid KQVPRIEIRTHEERL fafeld, | DeNO thé) » responsible
PPFLRTHGFDGLDLAW (SEQ I D NO 18), HGFDGLDLAW.YPGRR (SEQ ID NeR)M
DLAW. YPGRREM(HERIeSEDtigep impatients SuffSSVDgAKTOEHD cell SEdiated

NG 28), DI A ebMhucd HQ 1tPisNGhéPer BieE! SEMINPFHGRA R (RECQ, ! P

10 provide a method for detecting autoreactive T cells involved in

the destruction of articular cartilage and test kits to be used

in gaid method.

15 The present invention provides for such peptides.

In a first aspect of the invention there is provided for
peptides consisting of 16 to 55 amino acid residues, said
peptide comprising at least one of the amino acid sequences
LVCYYTSWS (SEQ ID NO:60), FLCTHIIYS (SEQ ID NO:61), IIYSFANIS

20 {SEQ ID NO:62), LKTLLSVGG (SEQ ID NO:63),:  FIKSVPPFL (SEQ ID
NO:64), FDGLDLAWL (SEQ ID NO: 65), LYPGRRDKQ (SEQ ID NO:66),
YDIAKISQH (SEQ ID NO:67), LDFISIMTY (SEQ 1ID NO:GB); FISIMTYDF
(SEQ ID NO:69), FRGQEDASP (SEQ ID NO:70), YAVGYMLRL (SEQ ID
NO:71), MLRLGAPAS (SEQ ID NO:72), LAYYEICDF (SEQ ID NO:73),

25 LRGATVHRT (SEQ ID NO:74), YLKDRQLAG (SEQ ID NO:75), LAGAMVWAL
(SEQ ID NO:76), VWALDLDDF (SEQ ID NO:77) or_:- LDLDDFQGS (SEQ ID
NO:78) . '_

In particular, the peptide accordiﬂg --'.";to the invention
comprises_ at least one of the amino acid sequences

30 YKLVCYYTSWSQYREG (SEQ ID NO:1), YTSWSQYREGDGSCFP (SEQ ID NO:2),
LDRFLCTHIIYSFANI (SEQ ID NO:S), THIIYSFANISNDHID (SEQ ID NO:6),
PNLKTLLSVGGWNFGS (SEQ ID NO:12), NTQSRRTi?’IKSVPPFL (SEQ ID
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5 NO 30), SPLFRGQEDASPDRFS (SEQ | D NO 34), DYAVGYMLRLGAPASK (SEQ I D
NO 37), MRLGAPASKLVMG P (SEQ I D NO 38), PASKLVMG PTFGRSF (SEQ  ID
NO: 39) , GTLAYYEI CDFLRGAT  (SEQ ID NO 46), El CDFLRGATVHRTLG (SEQ I D

NO 47) , TV, PYA (SEQ I D NG 48), VKSKCVQYLKDRQLAGA 53),
YLKDRQ_AGAM/V&%L’ | D NO 54), LAGAMMALDLDDFQG (Sé‘é@k@”gg)

WAL DL DDFQGSFCGQD ( SEQ | D NO 56) or DF CGQDLRFPLT, (SEQ I D NO 57).

Pref er abl y, né hes)pepirdeveernrtidi® t @Echampnesent , i PPEIRTHGFOGUDRAWS gSEQNE Of
the am no acid se uences YKLVCYYTSWSQYREG ( SEQ | D NO 1) YTSWEQYREGDGSCFP
(SEQ I D NO 59, | CTHCFPERERRAWLYSERR 1 5(SEAD 1, BO: 1% | § %‘%ﬂ“@ HFEEQ | D
NO 6) . PNLKFeaSVGOIRFGS0SER) | D Noraddvpra QB S1 M (BERICA 1HSEONG2H9, 30)
SPLFRGQEDAS S(SEQ ID DYAV YM.RL GAPASK (SEQ "ID

NO 37), M. RRLNFVEHELURGES FMT SE(§EKD m@ 38P; 2¥LKDRHELASASINTDFHGAEQ (SBANOIB4) or
LAGAMWAL DL@@F 0 ef t,

accordi ng ﬁ ( | nvgggwlzr?psrzl (sseg Idv%oe 3H %&ﬂp&;fmy_}dﬂ%;\gﬁp (Sggm no

acid sequEDCca®: Y’FSV\B@!REWNGSEQ dSBd\lCIm) NOSP&FRG@WF(GBEQ | D
NG 34), MR PASKLVM3 P (SEQ D NO 3 YLK AGAN LD EQ II\{ I}ISP]54) or
d

L AGAMVVAL DL (SBQ | BONeéPLs) . SELAXYEIGHLRERAN: | dé cco i ng

i nvention copehiiraTVERTLE SPSEQPT @ber fbl¥7)L6 tnm&&mmm@o\mm er@oy 16 to.
25, most preferably 16 am no acid residues. ghl r ef ered pepti des

accor ding t¥Ot4@ i NVESVIQYRKBRRLAGE oFFRa JEhtNUSES ) » cBHEPRRS HSEQami no

e g) BT A Sé?iﬁhﬁ?éﬁ@"ﬁ%@@%)@ SE%ﬂqDY%pAﬁ%)SNDI—H D (S%@EQ P
PNLKTLLSVGG‘/W@SID (BEQS) | & INMOGSEFGODIBRHD] $SWY-UFI¥!QA57( SEQ ID.
| Preferably, the peptide according to the present invention:
compriées one of the amino acid sequences Y_I_{_LVCYYTSWSQYRBG (SEQ
ID NO:1), YTSWSQYREGDGSCFP (SEQ ID NO:2), _LﬁRFLCTHIIYSFANI {SEQ

15 ID NO:s), THIIYSFANISNDHID (SEQ ID NO:6), '-PN_LKTLLSVGGWNFGS {SEQ
ID NO:12), OQHLDFISIMTYDFHGA (SEQ ID N030) + SPLFRGQEDASPDRFS
(SEQ ID NO:34),  DYAVGYMLRLGAPASK ._Z(SEQ ID NO:37),
MLRLGAPASKLVMGIP (SEQ ID NO:38), YLIGDRQLAGAMV.WALD (SEQ ID NO:54)
or LAGAMVWALDLDDFQG (SEQ ID NO:55).

20 More preferably, the peptide according to the invention
comprises one or more of the am:.no acid sequences
Y‘ISWSQYREGDGSCFP {SEQ ID NO:2), SPLFRGQEDASPDRFS (SEQ ID NO:34),
MLRLGAPASKLVMGIP (SEQ ID NO:38), YLKDRQLAGAM_\_{WALD (SEQ ID NO:54)
or LAGAMVWALDLDDFQG (SEQ ID NO:55). "

25 The peptides aécording to the invent—ion';ébnsist of 16 to 55,

preferably 16 to 35, more preferably 16 to -25

most preferably
16 amino acid residues. ;
Highly prefered peptides according tothe invention are
hexadecapeptides consisting of the am:.no acid sequence

.30 YKLVCYYTSWSQYREG (SEQ ID NO:1) YTSWSQYREGDdétFP (SEQ ID NO:2),
LDRFLCTHIIYSFANI (SEQ ID NO:5), THIIYSFANISNDHID (SEQ ID NO:6),
PNLKTLLSVGGWNFGS (SEQ ID ©NO:12), QHLDFISIMTYDFHGA (SEQ 1ID

SUBSTITUTE SHEET (RULE 26)



WO 97/ 40068 PCT/ E97/ 02051 6 NO 30),
SPLFRGQEDASPDRFS (SEQ | D NO 34), DYAVGYMLRLGAPASK (SEQ I D NG 37),
M_.RLGAPASKLVMGI P (SEQ I D NO 38), YLKDRQLAGAMWALD (SEQ ID NO 54) or
LAGAMVW\AL DL DDF SEQ ID NO55), nore in paricular the amino acid
sequences GDGSCFP (SEQ ID 5 NO 2), SPLFRGQEDASPIIERIP®ES | D

NG 34), M RLGAPASKLVMGE P (SEQ | D NO 38) s YLKDRQLAGAMWALD (SEQ I D NG 54) or
LAGAMVWAL DL DDF (SE% D NO55). Also within the sp_oge of the invention are
mul ti mers ¥P:iHe PPt iREFQgD%%%QS%Fﬁi nGFED Tha¥qPddmt PSAVEINIRIGAPASK BERpl e a

dimer 10 ofpt konsH) Of mhgsmpé.mxgccgsa Ngpt Qot 88 | NYERbRGMcAINAMLD Ter
according to the invention can either be a hononer;:consisting of a
mul titude &$EQ h&Dsa¥R: S8 ptax]eLAGKMVAARELEPERSr (EBRsSII i MQ: &) .di hoxs edn

pept | des.  JhAcANY Spher Lathe aghao Achdraegusncstootsihaentidss 18

accordi ng e I'nvention can random am no aci d
Preferad NOe2),|SPLFRGQEDASRPRESCESEQ 1halO:3kayeMLRLGANPABKLYMGIR) (SEf @bt on

t he peptinb?es thus __increasi %heir bi ol ogi cal " ilability. 20
The pr eserior tRentieRRe A BHatE o 1n, desatl oo dreelivulbnnete (e,
Cartil age gh weowsot.ein 39 (herein after referred to as HC gp-39) is a
target autoantigen in RA patients which activates specific T cells,
thus causing Al&C WHERLALFRRy SIORE PAf FRATARWRFion ABecBdltimqye ofysheg
deri ved ?@ﬁidé%s accBBlfnd Xo &m%dqmeﬁei%ﬂ SL{C%CQQnEdeex%Jh@L% ifRet | ve
T cells rom RA patients but rarely by T celts from healthy
donor st0 téxistrimer of the peptides according to t:he*__i—r_ijr‘_ention. A multimer ‘
according to the invention can either be a _homomer, consisting
of a multitude of the same beptide, or a heteromer consisting of
- different peptides. ' |
The characteristic amino acid sequenc_eé: of the peptides
1% according to the invention cr;m~ be flanked by random amino .acid
éequences. Prefered are flanking sequenbés, that have a
stabilizing effect on the peptides, thus increasing their

biclogical availability.

20 The present invention is based on the unexpected discovery,
that Human Cartilage glycoprotein 39 (herei'_n”after referred to
as HC gp-39) is a target autoantigen in RA patients which
activates specific T cells, thus causing -_'or mediating the
inflammatory process. HC gp-39 derived peptides were

25 predominantly recognized by autoreactive 'I‘ cells from RA

patients but rarely by T cells from _he':"' thy donors, thus
indicating that HC gp-39 is an autbéifgjifiégen in RA. The
arthritogenic nature of HC gp-39 was further substantiated in
the Balb/c mouse. A gingle, subcutanedus injection of said
30 protein in Balb/c mice was able to initiat'e_'f_'a_'rthritic signs in
the animals. The course of the HC gp-39- 1nduced disease was

characterized by relapses occuring periodi_gé;lly in fore paws
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indicating that HC gp-39 is an autoantigen in RA  The
arthritogenic nature of HC gp-39 was further substantiated in the Balb/c
nouse. A single, subcutaneous injection of said 30 protein in Balb/c
mce was able to initiate arthritic signs in the aninmals. The course of the
HC gp- 39- i noumenodéssease was characterized by rel apses 0CCERCTREI7/02051
periodically in fore paws WO 97/ 40068 7

PCT/ EP97/ 02051 7 and/or hind paws and gradual |y devel oped froma mld
arthritis i ahd/arnmhind seaed earfdidhadbhily Aessiapedrifcain di sildbatthni nfs

afflicted jOI nts was observed which is, together Lth _the
observation 6P % SRS etV Pel ATes A %‘éﬁd anoﬂﬂl"%trf‘ﬁ?}m%%‘f‘fn%‘tmn of
rem ni scent a@kl deSQ@RSYoROY GfaH 0BbkEr?d hivhics, @SPecbdedneRAwiENENHDr €
surprisingly it was found that adm nistration of HC gp-39 resulted in

i munol ogi c&PSETHrEkANCceot antecumens | MRIAPERS| yanfin #8FBIRJ AREMRRion,
Suppressed 3ehithi LddndlQ¢Cho0RL >;n:l; 2eB0140 ﬂh&ﬁfﬂ&@caggeysﬁ%hsm | D

NO s 60-78, nore speC| e sequences given in s 1, 2,
5 6, 12, 16- ZOEV@S Bexe M'issﬂgl}JfGlﬂBwas 531321 theés@lﬁblalmmlms:ﬂl

restrlcted ceI i tQ which ,are.pre Thus, . t he
pepti des ac?:;ordl ? % ?"ﬁﬁntf%n &'ﬁrﬂ“n e und gryes%3 and enc"(‘ﬁﬁfass
fragnents cifnpof:ham@ut Aandébeyed Had/ep- &Sppndssea aﬁ:hmmipr useencmneﬁrt nor e

of the above identified MHC Class Il restricted T-cgl |to es and t hey
are al so wit hi nT2he2BiRRDH A (IRIUERFEAL FONED ALR h%%% K’(’,O pe %978 y\eore

di scl ospsl kpectedaliay @he 8bquences given in SEQ ID NO's 1, 2, 5, 6, 12,
16-20, 28-3C, 34, 37-39, 46-48, :3-57_ resemble MHC class II
restricted T cell epitopes which are present on HC gp-39. Thus, :
the peptides according to the invention can also be understood. -
to encompass fragments of the autocantigen HC gp-39 which -

15 comprise one or more of the above identified MHC Class 1II
restricted T-cell epitopes and they are also within the scope of
the invention.

Although HC gp-39 was disclosed in Hakala et al.,
J.Biol.Chem., Vol.268, No. 34, 25803 (1993), in which it was

20 described as a chitinase protein and suggested for use as a

suitable marker for rheumatoid arthritis, any hint or suggestion

towards the arthritogenic nature of HC gp-39 was absent.

The peptides according to the invention can be prepared by

25 well known organic chemical methods fof peptide synthesis such

as, for example, solid-phase peptide synthesis described for

instance in J. Amer. Chem. Soc. 3_5,:21_49 (1963) and Int. J.
Peptide Protein Res. 35:161-214 (1990).

The peptides according to the invention'can also be prepared

30 by recombinant DNA technigques. A nuclelc ac:Ld sequence coding

for a peptide according to the 1nvent10n or a multimer of said

peptides is inserted into an expres_sz.o__n vector. Suitable
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J.Biol.Chem, Vol.268, No. 34, 25803 (1993), in which it was 20 described
as a chitinase protein and suggested for use as a suitable marker for
rheumatoid arthritis, any hint or suggestion towards the arthritogenic
nature of HC gp-39 was absent. The peptides according to the invention can
be prepared Wg’?ﬂ’“"’well known organi ¢ chenical nethods foPGI&ESPT3eS1 '
synthesis such as, for exanple, solid-pbase peptide synthesis described for
instance in J. Aner. Chem Soc. 85:2149 1963) ~and Int. J. Peptide
Prot ei n ReS*PERSSESR 2YACERVH0)AreThe2PRAStde SLHEEDr dii@SMédEhe ¢PRMEMS . On can

al so be propaifels3Qnaby¥as g OfiuaRaNh OV i8N BhaYRSs n(ésr)'r%@&ﬁ il iggquence

o
coding for a peptide according to the invention or a nmultiner of “sal
pepti des Fhe necessaxy <¢ontyolarregdppeedoromepliécaion Hud t ekpressionDd

97/ 40068 . : PCI/ EP97/ 02051 expression-
Th . : ¥ .
vectors ar . aonget: OFhers o ) 88nitEs PTOSShr qS° T PaSERLEndR YAC S EYeast

Artifi @ al c&lir onsstrasle wiosth celipy | s¥e t hPoreiasisaide,C Addt@riaegiydastf or
replication d expression. The_expression vector can be brought to

expr essi onH e b pagraliin cedlf: BNCH |rEEARIgNeE 3R Well oknpWR timEbe
bacteria, ameaskeee!tdr aRdstBpEl EaRorskeS e SUGN ,t GENHHIAS A ForliRly: akNOWN
in the art, see for instance Sanbrooke et al, Ml ecular C oning:a

Labor at or yLaRgRaRorYCdfanuagdy i riipldar v nga arkos 1 goxasoryo Baessy i f9lBar bor ,

1989. 10 Therii@PHa965racEedgling to the invention are T-cell reactive
pepti des, %ch arae rgéogﬁzed by and are able to stinulate
10 , .

The peptides according to the invention are T-cell reactive
peptides, which are recognized by and are able to stimulate
activated, autoreactive T-cells. These autoreactive T cells are
found in the blood of RA patients but rarely ‘in healthy donors. .

15 . Thus, according to the invention the synthetic peptides,
said peptides resembling the MHC Class I-I': restricted ' T-cell
epitopes present on the target autoantigen HC gp-39, are very
suitable for wuse in a therapy to induce specific T-cell
tolerance to HC gp-39 in mammals, more sf:ecifically humans,

20 suffering from T-cell mediated cartilage destruction, such as
for example arthritis, more specifically rheumatoid arthritis. .

Although WO 95/01995 and WO 95/02188 describe the diagnostic
use of HC gp-39 as a marker for RA, the 'artlgiﬁitogenic nature of
HC gp-39 is neither disclosed nor suggested. Nowhere do they

25 hint or suggest towards the use of fragment-éf'of HC gp-39 or T-
cell reactive peptides according to the present invention in the
antigen or peptide specific therapy to induce T-cell specific

tolerance to the HC gp-39 in the cartilagé_ under attack.

30 According to the invention, patients suffering from T-cell
mediated destruction of the articular car.tiifage can be treated

with a therapeutical composition comprising one or more peptides
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activated, autoreactive T-cells. These autoreactive T cells are found in

the bl ood of RA patients but rarely in healthy donors. 15 Thus,
~according to the invention the synthetic peptides, said peptides resenbling
the MVHC Class Il restricted T-cell epitopes present on the target

aut oanti gen HOYQ973868 are very suitable for use in a t her apy ror/EPeZon0s:
specific T-cell tolerance to HC gp-39 in mamals, “nore specifically
humans, 20 suffering fromT-cell nediated carti I age destruction, such as
for exanple arthritis, nore specifically rh®unmatoi d arthrltls Although WO
95/ 01995 and Vé(&c%’éfd.o;ﬁ%%:éieﬁﬁé' U5liE 1 6hA0AROT bC Yidiolceldes BB1 Sp At ap

mar ker for RA, the arfhritogenic nature of HC gp-39s neither disclose
nor suggest ed.cauFigsr e Admidigrrasiohi nefor t@sgg@bﬁ@é%‘#‘é&?atlhe eumpaxition

fragments of o] e % ! he pr.esent
i nvention in %e an?g%e%%?zhg 6??8’3@%%]@0'? ?,h&& gfo |n uce'&?'i’t gical
speci fic tol ertmlerance} hin Hargncifar nt(bl‘t&'met ldfagheuspec:.ﬁd anltordacrive
Accor di ng Eo r,lh venti on, dpat ients sufferin fro.--ﬁ-T-cel | nedi gt ed
destructi oR of t"’ﬁé' §r PF cEPeR® S3EEPPESe BRI UCEARLYITRIS BFNRIRE dbt £hal

conposi tion cyicalas effrilageDhfdeePhteLsk and/\Q&?dﬂm& antigens which
PCT/ EP97/ 02051, 9 according to the invention and a“pharnaceuti cal

accept abl e cartiElay Asei fidenrafiesh MYF Qlmes FarPAndag chl cetbmeysicopes
according 10 IdHaraBY Pt i) ol i BOM By SYL Clhind 1l rg&rao' EakeLObE" BHCCL, ! "
of t Ic a I's o heSB :

particul ar tol erance e specl toreactive 5 ce
patients, to mreawriosths geeptddpsoecnsdingt he the _,::__.nvent:.on The induced

10 tolerance thus will 1lead to a re&gction of the = local

inflammatory respomnse in the articular qaftilage under attack.
Very suitable peptides to be usé’t{!’:: in a pharmaceutical

composition according to the invention are the peptides having

16-55, preferably 16-35, more 'prezfera\bl_-...;= 6-25, most preferably
15 16 amino acid residues, said peptides ccmprlsmg at least cne of
the amino acid segquences LVCYYTSWS (SEQ ID NO:60), FLCTHIIYS
(SEQ ID NO:61), ITYSFANIS (SEQ ID NO:62), LKTLLSVGG (SEQ ID
NO:63), FIKSVPPFL (SEQ ID NO:64), memWL (SEQ ID NO: s6s),
LYPGRRDKQ (SEQ ID NO:66), YDIAKISQH tSEQ ID NO:67), LDFISIMTY
20 (SEQ ID NO:68), FISIMTYDF (SEQ ID NO:65), FRGOEDASP (SEQ 1D
NO:70), YAVGYMLRL (SEQ ID NO:71), MLR@APAS (SEQ 1D NO:72),
LAYYEICDF (SEQ ID NO:73), LRGATVHRT (SEQ ID NO:74), YLKDRQLAG
(SEQ ID NO:75), LAGAMVWAL (SEQ ID NO:76), VWALDLDDF (SEQ Ip
NO:77) or LDLDDFQGS (SEQ ID NO:78), moz"‘e in parricular one of
25 the amino acid sequences YKWCYYTSWSQMG (SEQ ID No:1y,
YTSWSOYREGDGSCFP (SEQ ID NO:2), LDRFLC‘I'HIIYSFANI (SEQ ID NO:5),
THITYSFANISNDHID (SEQ ID NO:6), PNLKI'LLSVGGWNFGS (SEQ ID No:12),
NTQSRRTFIKSVPPFL (SEQ ID NO:16), TFIKSVPPFLRTHGPD (SEQ 1ID
NO:17), PPFLRTHGFDGLDLAW (SEQ ID NO:18),: ‘HGFDGLDLAWLYPGRR (SEQ
30 ID NO:15), DLAWLYPGRRDKQHFT (SEQ ID NO:20), TIDSSYDIAKISQHLD
(SEQ  ID  N0:28),  DIAKISQHLDFISIMT : (SEC  ID  NO:29).
QHLDFISIMTYDFHGA (SEQ ID NO:30), SPL§§¢°EDASP DRFS  (SEQ 1ID
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articular cartilage under attack and other self antigens which display the
identified MHC Cass Il binding T cell epitopes characterized or m m ced by
the ami no aci d sequences of one or nore of the peptides according to the

i nvention. The induced 10 tolerance thus wll Jlead _to reduction
of the | JVEP7#8¢68 ammatory response in the articul ar car"ﬁ’l‘%%ém?ﬁ‘ider
attack. Very suitable peptides to beipused in.a pharnmaceutical

corrp05| tion accortgﬁrég to the invention are the pm havi n 16- 55,

pr ef er abl YWA:E435 EYMLRRGABRSK, (SEQg IDs NG}/ S}{LYHG B6 (§FPno
aci d resi dugSnossaf, PEREKOAICIGATRRES NGERL 1rPafb: e OETLASPVERORE 1&
seqguences LVCYYTSWS (SEQ ID NGO 60) , FLCTH IyS (SEQ I D NO 61), | FYS ANl S
(SEQ | D NG9 , [KYLLN@RE)X.SEQ EEWMETII@VPPMEQ SEQIDD N®064)7).

FDGLDLAW. S -
NO. 67) ﬁ%&gﬁv‘ﬁ%ﬁg‘% %gKQNé B - )'5(‘3 ERPEDASP
(SEQ | B NOC®B) , YAUREROEBAGKMSBALOD (rsmnp manmmmﬁmmnufmz)(sm

LAYYEI CDF TV Q.L.D. NO. 74) DROLAG ( SE I D
LAVEL COF {53 13! ¢ SEREPLPREHRC A ASBRER PRESS) PR PRRTEe

(SEQ I D NQstd 1pbes?n. particular one of 25 the- amno acid sequences
YKLVCYYTSWEQYREG g % ID NQ 1),  YTSWSQYREGDGSCFP ( SEES | D NO 2)
LDRFLCTHI | YSFARPCSE Iy NensferTef| YEEANE SNERATPRCSY N(9°6‘)P°51"-l°n
PNLKTLL SVGRMMEGS gSEgI PR ke NSRRI Pk SVRER Agnd(egEq,aw, NGz _36) .

TFI KSVPPFLRTHGFD “(SEQ I D NO 17), PPFLRTHG-DGL g
GFDGLbeAWPHeERRabL BEQ 8-B5NO Mex)e, mmemw«y-m (Smtl Dpreferably 16

15 “No 2 RS Tonimiees “t Bt oo T A TR ers S

I D . _ .the amino acid sequences YKLVCYYTSWSQYREG. (SEQ ID NO: 1) '

 YTSWSQYREGDGSCFP (SEQ ID NO:2), --LDRFLCTHIIYS?ANI (SEQ I‘D':NO::S) ,'.'
. THIIYSFANISNDHID (SEQ ID NO:6), pNLKTLLSVGGwﬁics (SEQ ID NO:12),
15 QHLDFISIMTYDFHGA (SEQ 1ID NO:30), SPLFRGQEDASPDRFS (SEQ 1ID
.NO:34), DYAVGYMLRLGAPASK. (SEQ ID NO:37), MLRLGAPASKLVMGIP (SEQ
ID NO:38), YLKDROLAGAMVWALD (SEQ. ID NO:54) --:gr LAGAMVWALDLDDFQG
- (SEQ ID NO:55}. ' '
Highly preferred in a pharmaceutical cci;ipoSition accérding
20 to the invention are peptides having 16- 55 _‘preferably 16-35,
-more preferably 16-25, most preferably 16 am:mo acid residues,
said peptides comprising at least one of the amino acid
sequences YTSWSQYREGDGSCFP (SEQ ID NO:2), SPLFRGQEDASPDRFS (SEQ
ID NO:34), MLRLGAPASKLVMGIP (SEQ ID NO: 38) + . YLKDRQLAGAMVWALD
25 (SEQ ID NO:54) or LAGAMVWALDLDDFQG (SEQ ID NO 55)

Most preferred in a pharmaceutical compqs_;}:_:n.on according to
the invention are hexadecapeptides consisting::ff_iof the amino acid
sequence YKLVCYYTSWSQYREG (SEQ ID NO:1) YTSWSQ#REGDGSCFP (SEQ ID
NO:2), LDRFLCTHIIYSFANI (SEQ ID NO:S), THIIYSEANISNDHID {SEQ ID

30 NO:6), PNLKTLLSVGGWNFGS (SEQ ID NO:12}, QHLDFISIMTYDFHGA (SEQ ID
NO:30), SPLFRGQEDASPDRFS (SEQ ID NO:34), DYAVGYMLRLGAPASK (SEQ
ID NO:37), MLRLGAPASKLVMGIP (SEQ ID NO: 38) - YLKDRQLAGAMVWALD
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WD 97/ 40068 PCT/ EF97/ 02051 10 NG 34),
DYAVGYMLRLGAPASK (SEQ I D NO 37), MRLGAPASKLVME P (SEQ I D NO 38),
PASKLVMGE PTFGRSP (SEQ I D NO 39), GILAYYEI CDFLRGAT (SEQ ID NO 46),

El COFLRGATVHRTLG ( SEQ | D NO 47), RGATVHRTLGQQVPYA (SEQ 1D NO 48),
VKSKVQYLKDROWAEH/40068EQ I D S NO 53), YLKDRQLAGAMMALD ( SEQRETEFXNOHS)
LAGAWMMLDLDDFQG  ( SEQ | D NO 55), WALDLDRFQGSFCGD: (SEQ | D NO 56) or
DFQGSFCADLRFPLT (SEQ I D NGO 57). Specifically pref erred in a pharmaceuti cal
conmposi ti on &XFr HP nd0:64) toFe LAGNYWALBRPREQS ($RQ pEPt iNPe§S) hawarg - 18- 55,

10 preferally; §§ e HIPT Snil£f SLADI %eaﬁe?”’ ﬁéﬁs&xﬁfc‘tbﬁg&ﬂ (e A0

aci d residues, sald peptides conprising-at [east on am no acid

sequences mmmmsppmg (SED IRONG)34 VT SUROVREGIGSERRD( S8R | D

PAL L SVCaIRaR( SEERPRERh B B o] A BeBrbBe R ey

SPLFRGQEBASHEIRNG : SSSEQ | D NO 34), DYAVGYM_RLGAPASK. (SEQ I D NO 37),

M_RLGAPASKLVMG P (SEQ | D NO 38) ,.. YLKDRQLAGAMWALD' (SEQ. | D NO. 54) or
L AGAMVAL DL DDFQEESEEPF H%%0: 3EOCTAIPYHED HRef éPY%%F%C‘S? S’%ﬁaFHﬁcé&PPEﬁ?ge

conposi ti on @aeorteld e t éﬂe%;lfméerétffeat aps ReRliatesréaiiig 1H- 881
preferably 16-35, nore preferably 16-25 nost preferably 16 am no aC|d'5

resi dues, s&iws pepviunmsthe ofber stampongnts| efigthe Gmun?)fs}’sctl?@ iapeao ascid °
sequences YTQ GDGRGHP QI D NO 34)
NLRLGAPASKLVN@ Q}@?sm % Ng‘g R"%ﬁi N%%Wgw 5N or
LAGAMVWAL DL BDROBoE SERY ¢ $3 iN@ EE)ngs MoStreptredrer rveicth n:haa ﬂiwltné,eeu'ar:cakdmg
conposi tion t%C(i:q{dl nxgren%lon will be safe and no toxlc side effects will

occur.

Systemic immunological: tolerance can be attained by
15 = administering high or low doses of pept:.des according to the
1nve1_1tz.on. The amount of: peptide will d_ege_nd on the route of
-administration, the time of admini'stratiii_ﬁ, the age of the
patient as well as general health condition'_e and diet.
In general, a dosage of 0.01 to 1000 ,ug of peptide per kg
20 body weight, preferably 0.5 to 500 pug, more preferably 0.1 to
100 pg ¢f peptide can be used.
Pharmaceutical acceptable carriers are _’-_igell known to those
skilled in the art and include, for exa_.ﬁ_iﬁle, sterile 'salin,

lactose, sucrose, calcium phosphate, gela\"';i_;‘j.n, dextrin, agar,

25 pectin, peanut oil, olive oil, sesame oil and water. Other

carriers may be, for example MHC class II molecules, if desired

embedded in liposomes.

In addition the pharmaceutical composii___:.op according to the

invention may comprise one or more adjuvant;s_-:_.'fi-{-Suitable adjuvants
30  include, amongst others, aluminium hﬁ?di'oxide, aluminium
phosphate, amphigen, tocophenols, monophosnhenyl lipid A,

muramyl dipeptide and saponins such as Qulll A Preferably, the
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the invention are hexadecapepti des consisting of the am no acid sequence
YKLVCYYTSWEQYREG (SEQ I D NO 1) YTSWSQYREGDGSCFP (SEQ I D NO 2),
LDRFLCTHI | YSFANI (SEQ ID NG 5), THI I YSFANI SNDHID (SEQ ID 30 NO 6),
PNLKTLLSVGGMWFGS (SEQ I D NO 12), QHLDFI SI MTYDFHGA (SEQ I D NO 30),
SPLFRGQEDASPOREM06ESEQ | D NO 34), DYAVGYMLRLGAPASK ( SEQ | [?‘N@PB"/;ZPSI
M.RLGAPASKLVMA P (SEQ I D NO 38), YLKDRQAGAMMWALD WD 97/ 40068

PCT/ EP97/ 02051 %EQ | D, NO 54) or LAGAMWALDLDDFQG (SEQ ID NG 55), nore.
in pari cul 3 TR SN Ro PG MEed el hie sEARIRBOPRERBERRY- P (aSXIing KO) Bhe

SPL FRGQEDAGREINES ohSae! Rulbiosadt) adiFiAfedPARIhVME RHSERAJ10-NO38)ine B-
YLKDRQLAGAMWALD (SEQ I D NO 54) or LAGAMWWALDLDDFQG (SEQ 5 | D NO 55). The
pept i des BEIFHtn§Tt 6arhemerpsemtiich Rind thhelFweosge epithaliam.hThe a
specific K I LV, e lL.eavi the ot he )
conponent géﬂé)f t hg@i %"e%%egrghﬁ%\t%}:}h%shé%‘?‘r%%%e%dg gt Sg%\f%e lttﬁﬁﬁ'igpeci fic
suppressive FufrktbermoreftHle) pharmavaosigyl eswipositiogsacdrmidhgesb vhéh t he
pepti des ageor iin% to the invention will be safe'aﬂ{j no toxic side effects
wi 1 occur> SRSt &Y TATRAEG C® %I BPERCETARI SRS MY ARd IBF 15
admi ni st eréxagnplliegh @ardolyadases aindlepingescaesest] Neandithe, | ReaRELON. The.
anmount of aﬁpecg't?i de will depend on the route of adm nistration, the tine of
admi ni st r AYGPsedererinpnd Llucere. pRFPESHDS, SURE| AS 5allemiar £ [wagein,

condi ti onsaranGbu#irals ifk&@l%@kneapx%?%egf 0.01 to 1000 [err]g of peptide
per kglozo booéy wei ght, preferably 0.5 to 500 [err].g, nore preferably 0.1

u

to itable administration routes are intramuscular injectionms,
subcutaneous injections, intravenous injections, or.
intraperitoneal injections, oral administration and nasal

sprays.
15 The peptides according to the invention are also very

suitable for use in a diagnostic method to detect the presence
of activated autoreactive. T cells involved in the chronic
inflammation and destruction of the articular cartilage.
The diagnostic method according to the invention comprises
20 the following steps:
‘a) isolation of the peripheral bloodh'mononuclear cells
(PBMC) from a blood sample of an individual,
b) culture said PBMC under suitable condiﬁions.
¢) incubation of said PBMC culture in théfpresence of one or
25 more peptides according to the invention, and;
d) detection of a response of T ce;ié, for example a
proliferative response, indicating the prééénce of activated

autoreactive T cells in the individual.

The detection of a proliferative respon f="':of T cells can be
30 detected by, for example, the incorporation éf 3H-thymidine.
Also within the scope of the inventipnjgie test kits which

comprise one or more peptides according to the invention. These
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100 [err]g of peptide can be used. Pharmaceutical acceptable carriers are
well known to those skilled in the art and include, for exanple, sterile
salin, lactose, sucrose, calcium phosphate, gelatin, dextrin, agar, 25
pectin, peanut oil olive oil, sesane oil and water. p&dResh €7 S nay
be, for exanpV@oTH48c| ass 11 nDIecuIes i f desired embedde E@% |IS§EOHES

In addition the pharnaceuti cal conp05|t|5h according to the invention my
Compri se ONEe&f I Ad Uyaplsie %rt e 3 ﬂdhudf‘a@rﬁas%gc tnaewdeaccoﬁmagst
ot hers, a unlnlunlahydrOX|de al un1n|un1phosp at e, anphi gen,
tocophenols;o thongpvesphemyl |ipid A, nuranyl dipeptide and saponins such
as Quill A Preferably, the WO 97/ 40068

PCT/ EP97/ 02051 12 adjuvants to be used in the tol erance therapy according
to the inventi arhear eoXitodngl exdmplesnt arsudhlastidrdvehdcar aleoXimeniion
subuni t or car bgoner.s, which bind to the nucosal thel m The anpunt of
adj uvant® dePRARPIHRY B BRYRY% O5f LPREFRRRNRAAAE H §ﬂe 8CORG, th&Pfor e

t he -phar maceg¥dmdlonconposi ti on according to the |nvent|on may conprise one
or nore stabilizers such as, for exanple, carbohydrates i ncluding

sorbitol, mannitol, starch, sucrosedextrin and glucose, proteins such as
al bum n or gasehipe and buffers like al kaline phosphates. 10 Sui t abl e
adm nistration routes are intramuscul ar injections, subcutaneous’
I nj ections, I nt ravenous I nj ections, or intraperitoneal

'nJECt'ﬁ?S’Mnfﬁéﬁs adm nistration and nasa

Patients _
This étudy included 7 DR4{DRB1*0401)-positive patients
diagnosed as suffering from RA according to the ARA criteria
15 (Armett et al., (1988), Arthritis Rheum. 31, 315). Peripheral
blood samples were obtained with informed consent. There were
five women and twc men aged 46-79 years. Their duration of
disease ranged from over 10 to over 30 years. Three out of 7
patients had at least 3 swollen joints. Four patients did not
20 show any signs of active disease. All patients were on
medication: Four patients were treated with prednisone, three
patients received anti-rheumatic agents and 4 patients were
treated with NSAID's as well.
Peripheral blood samples from 5 healthy donors carrying the
25 DR4 (DRB1*0401) specificity were obtained with informed consent

and included in this study as a control.

Definition of HLA-DR polymorphisms
Patient and healthy donor peripheral blood mononuclear cells
30 (PBMC) isolated from heparinized peripheral blood by standard

centrifugation on Ficoll-Paque were stimulated with PHA

(Welcome, Dartford, UK) to obtain 5 x 106-107 lymphocytes. The
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sprays. 15 The
very suitable for

acti vated autoreactive.
destruction of the articular cartil age.
the inventi MNP PUME i ses 20
bl ood npnonucl ear
sai d

e

peri pher al

i ndi vidual .__b) cultur
of sai d PERA BP: B
to the inpmmati GromAnGudtuded eckénls Of aded@ERENS@ 00T theCeldanurhetussadpl e a
the presence of- activated autoreactive T

cells in tiﬁ*étFHaertﬁmChmnesaaleg%%@%ﬁaatﬁrmer aradvdedrespemse B T
cells can -h%@%lesgfﬁ@férﬁd BY kiPl SKARIRypihE +AS PRFARMAN,

so wthin the scope of thé invention are test
conpri 8e Synadr PRBIFOdeSSPddsitacBiCi PG teynimg | vaenptevhormgdset thWD -

. . 2051.13 test kits
JOROEEE e et REE VG SEPL 5oF he ravet |

fol |l owi ngTheaNptRerbsmis.l | ustrative for the invention 5 and should in .no

proliferative response,

3H t hym di ne.

97/ 40068
are suitaganFB%ant

Seroloqy.
use I n a%ﬁ

pepti des

i ndicatin

cells.

e

accordi ng
use in a diagnostic nethod to detect the presence of

T cells involved in the chronic inflammation and
The di agnostic rmg
the follow ng steps: a)-

to the

i nvention

isoléﬁ%@ﬁ%&%ggd

@®BMC) from & .bl ood sanple of an
der. suitabl e_conditians, . c
Eor e apes S8 it cnth

way be interpreted as limting the scope of the invention.

Table I
10

RA stage synovitis duratioﬁ ' HLA-DR
Patient

151 v Tno >30 years |0401/01
259 III-IV |yes >30 yearé? 0401/16
762 III-IvV | yes >10 years | 0401/0408
272 III-IV - {no > 30 yea#é 0401/0701
276 v no >30 yearéf 0401/14

286 v no 30 years | 040170408
387 ITI-1v | yes 30 years | 0401713
HD —THLA-DR
155 0401/14
157 0401/13
168 T | 0401707
230 (0401747
235 (0401713

Peptide synthesis

are

i ncubati on

eSq®tbr di ng

Qi??étm%ich

Peptides were synthesized at Eurosequeﬁéé (Groningen, The
15 Netherlands). Peptides were synthesized fro@ﬁﬁhe C-terminus to

the N-terminus on a 10 pmol scale usinggﬁsolid-phase FMOC
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EXAMPLES 10 METHODS Patients This study included 7

DR4( DRBI *0401) - positive patients diagnosed as suffering from RA accordi ng
to the ARA criteria 15 (Arnett et al., (1988), Arthritis Rheum 31, 315).
Peri pheral- bl ood sanpl es were obtained with infornmed consent. There were
five women andvéd ymaoigen aged 46-79 years. Their duration of dpepepeergpoed
fromover 10 to over 30 years. Three out of 7 patients had at least 3
swol Il en joints. Four patients did not 20 1Show any signs of active

di sease. Al Ichepdbkept S ThBEcRUAONpEBEi ded! IviiYe UL PAPUeDE SedEhP Tsé%éi&ﬁ
wi th prednison three patients received anti-rheumatic agents and

patients wer & PETPEEPRFREI NS BSs indigared pgr ehmorapuiacssEes anpr eéeﬁﬂ)m 5
heal thy donorsssCafr ¥ha 0 $dphid3 DR RBLEOAGA) 2 HRRC] ltmeca&ylmr ¢uaht gLy

with informed consent and included in this study as:a control. Defirnition
of HLA-DR pomrﬁépsmsﬁéaepatemtcmmgl teal tdoanst pmmgalsculmnt The -
nononucl egr ( Iate rom he ni.zed per.i heral Iood by
st andar d gen::é?llla?uggt °§ E’ﬁé/c} d%&é gasmer%':ke% me”sge[%z& <% ?HaP

(Wl cone, Daramiiped, ad:K} tanalﬁrbasn fnd;/o%O[RFn]Pltﬂ[ efthe ImmﬁbeSOfTh@ze
WO 97/ 40068 - PCT/ EP97/ 02051 14 QA
anp bl ood ki FEPEF ARENFYHNes) 208 axR &RLEEEBRr % faE’FlFo%sonnl DNA from

cultured cells according to the manufacturers:-:

Table II: Amino acid sequences of the _-p:éptides used in this

10 study.

SEQ ID NO: . resic_iu _ pept'ide' :

E 13337 YKLVCYYTSWSQYREG
2 28-43 YTSWSQYREGDGSCFP

13 34-49 YREGDGSCFPDALDRF
' 40-55 SCFPDALDRFLCTHII
5 YT LDRFLCTHIIYSFANI
3 53-67 THIIYSFANISNDHID
7 58-173 ' FANISNDHIDTWEWND
8 64-79 DHIDTWEWNDVTuYGM
9 70-85 EWNDVTLYGMLNTLKN
10 76-91 LYGMLNTLKNRNPNLK
11 82-97 TLKNRNPNLKTLLSVG '
12 88-103 PNLKTLLSVGGWNFGS
13 94-109 LSVGGWNFGSQRFSKI
14 100-115 NFGSQRFSKIASNTQS
15 106-121 FSKIASNTQSRRTPIK
16 112-127 NTQSRRTFIKSVPPFL
17 118-133 iﬁiﬁEﬁ?ﬁFﬁE‘ﬁﬁﬁ?"“
18 124-139 PPFLRTHGFDGLDLAW
19 | 130-145 HGFDGLDLAWLYPGRR
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instructions. Chronosomal DNA extracts were anal ysed using a DR 'l ow
resolution' SSP kit. DR4 subtyping was perforned using the 5 Dynal
DRB1*04-SSP kit. MHC DR typing was performed at the Transplant Serol ogy

Laboratory, University Hospital, N jmegen, The Netherlands. Table | 10 RA
stage Synd¥G%748068 dur at i on HLA- DR Patient 191 GI/EPITI0205},
>30 years 0401/ 01 259 [11-1V yes >30 years 0401/ 16 262
[11-1V yes >10_vears 0401/0408 272 . - 111-1V no >
30 years 0401/070129276 I1\36 -151 po | DLAWLYPGRERBKQRERrs | 0401/ 14 286
IV no 536-years % 9&,(3940& Q‘PGRO7R§KQHFTTII.JJf!|tED4L\"I yes 20
years 0401/ 13 H HLA- DR 155
0401/ 14 157 22 148-163 QHFT‘I—'LI-KI:T.:_IV:IIWISIE:IId-~5r 148
0401/ 07 230 _0401/07 235
0401/ 13 Pepti de syhtfesi s Pepti doéd-wePe s\ HEFIKAEEIKBAORGK osequence
(G oningen, The lpsziettertands)zz—Reptids ¥ _ - om t he
Ctermnus to the | NNtermnus jon a 10 err]nol * scale usilng
sol i d-phase FMOXC [25 166-181 | OPGKKOLLLSAALSAG
76 172-187 LLLSAALSAGKVIIDS
27 178-193 LSAGKVIIDSSYDIAK
28 "184-159 TIDSSYDIAKISOHLD
29 190-205 DIAKISQHLDFISIMT
30 196-211 QHLDFISIMTYDFHGA
131 202-217 | SIMIYDFHGAWRGTTG
33 208-223 FAGAWRGTTGHHEPLY
33 214-225 | GTIGRHSPLFRGQEDA
34 230-235 SPLFRGOEDASPDRES
[35 226-241 QEDASPDRFSNTDYAV
36 232-247 DRFSNTDYAVGYMLRL
37 238-253 DYAVGYMLRLGADASK
38 244-259 MLRLGAPASKLVNGID
39 250-265 PASKLVMGIPTFGRSF
40 256-271 MGIPTFGRSFILASSE
31 262-277 GRSFTLASSETGVGAD
[72 268-283 ASSETGVGAPISGPGI
a3 274-289 VGAPISGPGIPGRFTK
Ty 280-295 GPGIPGRFTKEAGTLA
45 266-301 RFTRKERGTLAYYELCD
76 252-307 GTLAYYEICDFLRGAT
37 298-313 EICDFLRGATVHRTLG
Y 304-319 RGATVHRTLGQQVPYA
49 310-325 RTLGQQVPYATKGNQW
50 316-331 VPYATKGNOWVGYHDO
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WD 97/ 40068 PCT/ EP97/ 02051 15

chem stry. The crude peptides were partly purified by several other
preparations. As indicated by the manufacturer, at |east 35% of the

| yophilized product contalned the desired full |ength prodggkmporhl; st
cont ai ned salVO3KW*3 enmining solvent. The 5 quality of the final product

was checked by sequence analysis, amno =®rid analysis and/or RF-HPLC
The sequences of he pentides synthesized are enlisted in Table I1.

Table Il: Anino acid %%quences 0 3?Hé3§épt|&§§98¥%¥PQQF%W§S§ 10
study. SEQ I D NO oo BT 31‘?3 T YDD ESVKSKV BT
YKLVCYYTSWBQYREG 2 28] § SWEQYRE CFP 3
34- 49 YREGDGSGEPDALDRE 4 | 332-349 mmYLmRQMPDAL DRFLCTHI | 5
46_ 6]_ LDRFLC'F | VQEA_I\II A £D_ R7 s THLLYSE NI SNDH| D7
58- 73 FANI SNOHDTVWEWND 8 | 340-355 ERKBRQLAGAMVWALDAT\\EIANDVTL YGM 9
70- 85 EVNDVTL Y GRNTERN—10~—1 572381 701 SATANVWALDIENREENTERNRNPNLK 11
82-97 TLKNRNPNLKTLLSVG 12 88-103 PNLKTLLEVGOANFGS 13
94- 109 LSVGOMFGBRFSKI 14 |352-377 | BLOBEPFOGSHQRABQRF SKI ASNTQS 15
106- 121 FSKI ASNFESRRFR-—16 12 127 =eHERSRRH | KSVPPFL 17
118- 133 TFI KSVPAFLRTHGFD 358-373 BroEFCanIR

58 364-379 CGQDLRFPLTNAIKDA

59 368-383 LRFPLINALKDALAAT

Peptide HLA-DR binding assay
DR4 (DRBL*0401) and DR4 (DRB1*0404) molecules were purified
5 from the homozygous EBV-transformed human B lynlphoblaétoid cell
lines Hulyl138IC2 and BM92 using the mAb L243, directed against a
monomorphic determinant on the DR-complex (Lampson, L.A. and R.
Levy (1980), J. Immunol. 125:293-299). '
The peptide binding studies were performed using a semi-
10 quantitative competition binding assay (Joosten et al 1994,
Int. Immunol. 6, 751). Briefly, purified HLA-DR molecules (30 nM
DR4 (DRB1*0401) 61‘ 15 nM DR4 (DRB1*0404) were incubated at pHS5.0
with 50 nM biotinyiated marker peptide (HA 309,,_,,;) and a
concentration range of competitor _peptide'_--in a final volume of
15 25 ul binding buffer (PBS containing 0.01% NaNj, 0.05% NP-40, 5%
DMSO, 1 mM AEBSF, 1 mM N-ethyl maleimide, 8 mM EDTA and 10 uM
pepstatin A). After 44 hr of incubation' at RT, HLA-DR-bound
marker peptide was separated from free marker peptide u51ng a 96
well wvacuum dotblot apparatus (Hybrl dot, BRL) and a
20 nitrocellulose membrane (Hybohd ECL, Amersham, UK). The
nitrocellulose filters were blocked' with 0.5% DNA blocking
reagent (Boehringer) in 0.1 M maleic acid, 150 mM NaCl, pH7.5S.
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18 124- 139 PPFLRTHG-DGLDLAW 19 130- 145
HGFDGLDLAW. YPGRR WO 97/ 40068

PCT/ EP97/ 02051 16 20 136- 151 DLAW.YPGRRDKQHFT 21

142-157 PGRRDKQHFTTLI KEM 22 148- 163 QHE EFI K.23
154- 169 WORIMRISEF| KEAQPCK 24 160- 175 E M%LLS 25
166- 181 QPGKKQLLLSAALSAG 26 1g 172-187 LLLSAALSAGKVTI DS 27
1178- 193 LSAGKVTI DSSYDI AK 28 184- 199 TI DSSYDI AKI SQHLD 29

190-205  APEéK GGHDHS| Mhe3Eilters were dQfhe®lin PBSQHNDESS| MIOGFHEA 31
202-217 S| MIYDFHGAWRGT TG .3 . 208- 223 FHGAWRGTTGHHSPLF 33
214- 229 (& 9eisp a%GQEE’}AC“&‘ZF‘ ed with Sygeptavidin-HRE ‘S‘F*m 35
226- 241 Bi EEEADRIIGHYNTOYAVa36G : 10. 000 d11u238n24§10tmm%’ ML 37
238- 253 DYAVGYM_RL GAPASK 38 244- 259 M_RL GAPA LVI\/GI P 39

250- 265 wepsidenggteirbroenipnced chemilumingscenge usingsaPFEERSATLIRSSE 41
262-277 s E@B%Jé—ﬁ%gyg{%ia Exposure of the preflashed films (Hyperfilm-

ECL, Amersham} was for 10 min. The spots were anaiysed by

scanning the films and using Image Quant/Excel software for
analysis.

The affinity of a given peptide for binding DRB1*0401-

10 encoded molecules was related to competition with the markerxr

peptide. This relative binding affinity was defined as the

peptide concentration at which the signal was reduced to 50%

{ICgp) .

1S Proliferative responses of blood mononuclear cells
.In order to identify T-cell epitopes within HC gp-39, 59
peptides of 16 AA in length, overlapping by 10 AA were tested
for -their capacity to induce a proliferative response in PBMC
from RA patients and healthy controls carrying the DR4
20 (DRB1*0401) specificity (Table 1). Table 2 enlists the sequences
of the peptides tested.
PBMC obtained from heparinized venous peripheral blood were

isoclated by standard centrifugation on a Ficoll-Pague gradient.

Cells were cultured in four-fold at a concentration of 1,5 x 103
25 cells / well in medium supplemented with 10% heat-inactivated,
autologous plasma, L-glutamine, 2-ME and antibiotics in
flatbottomed microtiter plates. Cells were incubated in medium
alone or in the presence of phytohaemagglutinin (PHA) (2.5
ng/ml) to assert cell viability, or in the presence of 10 or 100
30 pg/ml of the HC gp-39-derived peptides. In several cases, sets
of 2 or 3 seguential peptides were tested due to limited PBMC

numbers of individual donors. Cultures were incubated in a total
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42 268- 283 ASSETGVGAPI SGPE 43 274-289

VGAPI SGPG PGRFTK 44 280- 295 GPG PGRFTKEAGTLA 45

286- 301 RFTKEAGTLAYYEI CD 46 292- 307 GTLAYYE| CDFLRGAT 47
298-313 . E%F TVHRTLG 48 304- 319 RGATM e i P YA 49
310- 325 YATKGNQW 50 316- 331 VPYATKGNQAVGYDDQ

WD 97/ 40068 19 PCT/ EP97/ 02051 17 51
322-337 GNQAVGYDDQESVKSK 52 YDDQESVKSKVQYLKD 53

328-343 . YDI
334- 349 VRAUNE/ O RBRQEACEPT /7 days at 373%%-‘3‘?553 humidyf Jeh G YROSAMRAED 55

346- 361 ot AOMML DELIFS55Qiere pulsed 35121:%;71:11«3 1asPALlgl NIRPSSEEELD 57
358- 373 DFQGSF RFPLT 58 364- 379 CGQDLRFPLTNAI'KDA 59

368- 383 o.L;FSCP?Td\lA' IR AL SR | d@[?k@i } bicadhgg pesey kBAJJeREL" 8401) -
and. DR4 (DRB1*0404) nol ecules were_purified 5 fromthe honbzygous
EBV- t r ansf or ghaisdfiien Bilyensh inidadimi TR dncorporat iiqn yrgsnasurad Bybgaasi ng

L e e R St PPAUBEED i HGEIRN! Byt s =
inducing a proliferative response at both 10 and 100 ug/ml were
considered to contain a T-cell epitope. Responses were defined |
positive if stimulation index values (SI, antigen-specific
counts per Smin (cpsSm)/ background cp5m) exceeded or equaled 2.

10

RESULTS

Identification of T-cell epitopes by proliferative reaponéés of
15 . blood mononuclear cells

T-cell reactivity to HC gp-39-derived peptides was analyzed '

by measuring the PBMC proliferative response in DR4 (DRB1*0401)-

. positive RA patients and healthy donors. Proliferative res'pbnses
were tested in autologous plasma. In Table IIIA and IIIB the

20 results of 7 experiments are presented showing the responses of
RA patients (Table IIIA) and the responses of healthy donors
(Table IIIB) to 59 overlapping sequences derived from HC gp-39.
Donors found to respond to both concentrations (100 and 10
pg/ml) of a peptide were ranked as responders and donors which

25 did not respond to both concentrations tested were ranked as

non-responders (NR).

Responses to the individual peptides 1, 2, 5, 6, 12, 15, 30,
34, 37, 38, 40, 41, 54 and 55 (the numbers respond to the
30 respective SEQ ID NO of each peptide, for example, peptide 30

means: peptide having amino acid sequence of SEQ ID NO:30) were
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The peptide binding studies were performed using a sem - 10 quantitative
conpetition binding assay (Joosten et al 1994, Int. Imunol. 6, 751).
Briefly, purified HLA-DR nol ecul es (30 nM DR4(DRB1*0401) or 15 nM DR4
(DRB1*0404) were incubated at pH5.0 with 50 nM biotinylated nmarker

peptide (HAwa9®#osgs']) and a concentration range of corrpﬁé-'i.,hp;m&ggtide
in a final volune of 15 25 [err]l| binding buffer:(PBS contalning 0.01%

NaN3, 0.05% NP-40, 5% DVSO, 1 nmM AEBSF, 1 4 N-et hyl nal ei mi de, 8 nM EDTA

and 10 [err] Nopenistedt | 8nA) ond Ler ‘ﬁéréw dBLELQ,CU%Q

.on. at. .HLA- DR- bound
mar ker peptide was separated fromtree nmarker pept'k gyusll%téf%n%vel"lnese

vacuum dot bl #aquenggsarat Tiscell( ldphtopest, BRL) and a 20 nitrocellul ose
menbr ane (Hybo . rsham __UK) The. nitrocel lulgse filters
were bl ocked wi {%teg%%n% I5=FORPRT FRaBER 1‘{]6_§oezhr?3r%ger3)8'i #%. $4vand
nal ei ¢ acid, I50verel MbgkrvediibRA pabt{dndsd Bnig051 WO 97/40068 After 0.5-1
hr, the f%lters wer e washed in PBS, 0.05% Tween 20 (Si gma) and

i ncubated> wit h°" EPPeRERRA diandRPeEPtidesy d2hard ‘B’rs‘.o‘t'@g‘l‘?ﬁél 881y respenses

+1:10. 000 di | uid ¢lealBhot ddyd:af Q23BCPEAELS RN eaglet ect ed by enhanced
chem | um nescence using a Western Blot 5 ECL kit (Amersham). Exposure of

the preflashed fiIPmBdgiyjnf idsmcaBChe seererishiaple \ias rebprnsdd wire fothe

of tvare Tor Shal e SoL1RRN, PRekel dn: BaRlaeds k. o TP Rtk Ry S/,

" DRB1*0401- - 10t5/a6c0dad 18v| acvkes wag2peiat erlo30,caampists,t i ny3ei/b, t Re/qar ker

10 46/47/48, 53/54, 55/56 and 55/56/57. -"I.‘hese results are 1in
acccrdance with most of the results of t-;h'e individual peptides
mentioned above. Moreover, the responseé‘ ‘against the sets of
peptides define regions that contain addi—féi,onal T-cell epitopes,:
i.e. the regions covered by petides 16-20 .'(residu 112-151), 28-

15 29 (residu 184-205), 38-40 (residu 244-271), 46-48 (residu 292-

319) and 53-57 (334-373).

Six out of 7 DR4 (-DRBI.*0401)-positive’:.’j.-RA patients responded

to HC gp-39-derived peptides or sets of peptides and were

20 therefore ranked as responders. -In the heaithy doneor group (HD},
3 out of 3 donors were ranked as responders. In general, RA
patients appeared to respond to many moxg_.__fl-_lc gp-39 regions than .
healtky donors (healthy donor 230 be:.ng an exception). For
example, PBMC from RA patient 272, which were tested against

25 individual! peptides, appeared to respof;él:- to a total, of 11
peptiGes (i, 2, 5, 6, 30, 34, 37, 38, 4-653 S4 and 55). PBMC of

the other patients (patient 287 be:.ngan exception) showed

: i}ferlapping these 11

responses against sets of peptides |
sequences and identified some additonal regions containing T-

30 cell epitopes (peptides 14-20 and 46-48).°
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peptide. This relative binding affinity was defined as the peptide
concentration at which the signal was reduced to 50% (1 Cerr]) 15
Proliferative responses of bl ood nononuclear cells In order to identify
T-cell epitopes within HC gp-39, 59 peptides of 16 AA in

over | appi ng YOIHOM’ were tested for their capacity to mdhggﬁwlmm
proliferative response in PBMC from RA palients and healthy controls

carrying the DR4_20 DRB1* 0401 ecifficit Tabl e 2 enli st.s
the sequences of #ffe Yefed P sta‘egx k}ﬁ 6%?% 3%?# Fﬂ’lﬁ% i FPYEdF ™ 8nous
peri pheral bltredp¥&deddes@ratrededy &fitopacdifepdgdildegati op, 0, adi al lanBaque

gradient. Cells were cultured in four-fold at a concentration of 1,5 X
10[err] 25 8&tls / well in medium suppl emented with 10% heat-i nacti vat ed,

aut ol ogous  pl asgPaya1ly- 9l :j‘l ?e@?:&effsoyEseEQdofaBEb@i@éé Cxﬁost 'f‘ref%.ln nt:lgr

flatbottomed nicrotiter were 1 ncubated 1 n nmedium a

in the pr%seneeogrmzqmymohamrmtmdeﬁl W28 302 .F7/38ur F4/%8). to assert
cell viability, or in the presence of 10 or 100 30 [err]g/m of the HC
gp- 39-derived peptides. In several cases, sets of 2 or 3 sequenti al

pepti des wereoifslaxichioft @-teDl téask tiiphs aﬂﬂtmm qbnhmdbqﬁﬂu&hm&gr S.
Cul tures were .incubated in a total WO 97/

PCT/ EP97/ 02051 1BFRF3ASRelof 221% [Sr Ar for 3i°da%ﬁs 37398} 499 ¢%in 54 and

huni di fi ed aéwraqlokoﬁr@qzesrt&}m&lé t;se.rﬁ hUBLE moaeaegm&lgrl&qlgast
18 hours with 0.25 [err]C 3Hthym dine [err]H TdR). . wer e
harveste’d’ o8 a corrollary to this flndlng, all of these peptldes were

found to bind to DR4 (DRB1*0401) with relatively high affinity
(eiccepc peptides 2 and 38 which bind with intermediate relative
affinity). Peptides 3, 4, 16, 17, 18, 19, 20, 28, 29, 39, 46,
47, 4B, 53, 56 and 57 were tested in sets rather than
15 individualy. .It is very 'likely that several of these ‘peptides
also contain rélevant 'f‘.—cell epitopes. In any case, these
peptides all can bind DRB4 (DRB1+*0401) with high to intermediate
relative affinity (except for peptide 20 which binds with poor
relative affinity).
20 |
Table IITA: Peptide-induced proliferative responses of PBMC

from RA patients.

RA: 272 | 262 |276 286 |181 [287 |259 ]0401
peptide 0401 | 0401 | 0401 | 0401 | 0401 0401 | 0401 | binding
R R R R R NR R
1 pos +++
2 pos pos pos | pos pos +
i3 +
4 +
B pos : _ pos e
[ pos pos pos 4
7
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gl assfiber filters and [ 3HITdR i ncorporati on was neasured by gas 5
scintillation (Packard Matrix 96 [err]Jcounter). Only peptides

i nducing a proliferative response at both 10 and 100 [err]g/m were °
considered to contain a T-cell epitope. Responses were defined positive if
stinmul ati onWORIEM6§al ues (S|, antigen-specific counts perPGHER70085) /
background cp5nm exceeded or equaled 2. ;0 RESULTS Identification of T-cel

epitopes by proliferative responses of 15 bl ood nononucl ear cells T-cell
reactivity tp8HC gp- 39-derived pleptides was| anal jzed by neasuri ngt he} PBMC
proliferativggresponge—tmPRA—(ERB1*6401) - positijve RA|pati epts—ard—eal t hy
donors. Prol Lferative respbnses mere tlestediin_autol ogous plpsnma. |nj Table
I11A and |11 B¥®he 20 results of] 7 exgerimepts arle presented] show ng}the
responses of Ffrpatrgnts—{fabl e [H+Atanrd—the regponses of hea bnor s
(Table 111 B)tto 59 overl appi ng siequendges defived jfrom HC gp-1839. Donofs
found to respddd to Qoth cpncentlrati ops (10Pp and {10 [efr] g/ bept i de
were ranked ggyresporgers—pard—d Heh—pRo—-eahe—Het1+esp [ h
concentratiops tested were|jrankgd as non-repponddrs (NR). Responses fo the
i ndi vi dual pgptedes 3, 2, b, 6, |12, 1%, 30,|34, 37, 38{ 40, @1, 54 ahd 55
(the nunber sfFygspontto—thp—36—respegt+ve—pPEQ I D NO o each—_pe-*p-t—pde' for
exanpl e, pepiide 30 rfeans: | peptifde haying aj no dci d sequencle “of SEQ I D
NG 30) were | WD 97/{40068 : pos et
PCT/ EP97/ 020p% =
. 4+

1 . pos . ' Y

19 _ . +

20 pos +/-

21 | |

22

23

21

25

26

27

28 ' ot

29 pos 4+

30 pos |pos |pos |pos ey

31

32

33

34 pos +++

35

36

37 pos ++t

38 pos pos | pos pos pos +

39 ++

40& pos pos +.++

41&
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20 observed in one or nore donors, thereby identifying these
sequences as T-cell epitopes. Interestingly, responses to peptides 2, 34,
38, 40, 54 and 55 were observed in RA patients only. 5 On the ot her
hand, peptides 12 and 41 induced only responses in healthy4409 230,

235) thus faNOXK8%dition, as can be seen in Table 3, re?%onsegéﬂgre f ound
to the following sets of: peptides 1/23 1/2/3, 4/5/6, 5/6, 15/16,

17/ 18, 19/20. 28029/3Q, 29/30, 37/38, 37/38/39, 39/40, 10 46
53/54, 55/56|% nd 55/56/5f. These fesulth ard in accordpance wit
of the result$ggf—the ndrvidoa—peptTges et ongdaboye:
responses agaifnst the jsets of peptides|defing regijons that co L0 ‘
addi tional T-¢&Fl epitlopes, |i.e. [the rdgionsjcoverled by|petides 16-20
(residu 112- 155,28 15 29 (T 0T (64-1Uf), 38- 40 ( esi dy—27a4=27T
46-48 (residul292- 31d) and{53-57 (3344373). | Six dut of |7 DR4 |
(DRBl*0401)-po§Ftive RA patjents fresponpded tp HC dp- 39- fleri vejd"fepti dps or
sets of pepti D rTheretofeTankssk ag resppnder sfZ3FmttEe
heal t hy donor out 5 dgnors re rlanked{as responders In

N nost
| t he

general, RA péBients Jappeajed td respgnd to} many jnore HC gp-{39 regiops
than heal thy fggmors—theat{hy dgnor—2330—bejmg——gmexcgptTom—For
exanpl e, PB&I;iLonlmA patfent 272, which were tdsted fgainsft_ 25
i ndi vi dual pépPi des, | appefred o regpond {to g total of |11 pept|des
(1, 2, 5, 6, @ISt —§7 S840 —{54—amg—55r] PBMC|of thg ot%af1m¢+91ts
(patient 287 heing an{ exception)] shoyed regponsds agalnst gets of '
peptides over | 3ppi ng tjhese |1 sequence$ and | denti|fi ed sone ddditonal
regi ons cont alggng—T1- : yarery

54 pos pos pos +4+

?g pos ) Jri.

56 pos pos ' +ht

7 _

57 - _ : ++

58

59

BG 0.2 |0.7 0.5 0.8 2.4 0.9 (0.2

pos = positive responses to both 100 and 10 microgram/ml of

peptide or sets of peptides (SI 2 2 were regarded positive).
Together the peptides {16 AA in length and overlapping by 10
5 AA) cover the complete mature sequence of mature HC gp-39
(residu 22-383). Peptides were synthesized at Eurosequence
(Groningen, The Netherlands). RA = rheumatoid arthritis
patient. 0401 = donor carrying the RA-associated HLA;DRB1*0401
specificity. NR = non-responder. R = responder. BG = mean of

10 background counts per 5 minutes Xx 10"’ measured in wells without

antigen. +++ = high affinity binder (IC50<1 uM); ++ = good
affinity binder (1<IC50<10 uM); + = Iintermediate binder

(10<IC50<100 uM); +/- = poor binder (100<IC50<1000 uM); - =
non-binder (IC50>1000 uM) '
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30 cell enitopes (peptides 14-20 and 46-48). WO 97/ 40068

PCT/ EP97/ 02051 21 PBMC derived froma healthy donor (230) further confirned
the presence of T-cell epitopes in peptides 1, 5, 6, 15, 30 and 37.
Overal |, the peptides or sets of peptides nost frequently 5 recognized
contai n peptWQuoa8> 5/6 30, 37/38, 54/55). CbrrelationPSFEm”@gP?

epi topes and DRB4 (DRB1*0401) binding Pgptides 1, 2, 5, 6, 12, 15, 30, 34,
37, 38, 40, 41, 54 and 55 were all found to stinulate peripheral bl ood
derived T-cells. 10 As a corrollary to this finding, all of these
peptides were found to bind to DR4 (DRB1*0401) with relatively high
affinity (SRP&ft IpEBti deFPprdde- 3Bdverd Pusiliderptive nieanesgest of r ePBNG ve
affinity) Peptides 3, 6 9. 20, 28, 29, 39, 46, 47, 48, 53,
56 and 57 were tested i?nbré’i“t ?e%g%lﬁ;etfdﬁ'%%ﬁ‘w individualy. It is very

| i kely Bhat several of these peptides also contain relevant T-cel

epitopes. In anyHDCase, | I9%SE1PePl] Tes qia3ocapz®s ng dded#F (DRB1* 0401)
with high to intetnediate relatfve afffinity (except fdr peptidé 20 which
binds with poor r¢P8PFYRe 49403 { 101 J04pi 8401 pO40PdRinddnBnduced
proliferative repponses—gf—PBeTrgm ARt enEs—RA P72 - 262
276 286 191 287 299 O#01 peptidef 04014 0403 0401 9401 0401
0401 0401 bindi g pos | [++%

2

3

4

5 pos T 4+

6 pos R e

7

8

9

10

11

12 pos N I S

13

14&

15& pos _: +4++

16 '

17

18

19

20

21

22

23

24
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R R R R R NR R1 pos 2 Pos
pos pos pos pos 3 45 pos
pos +++ 6 pos poS Pos 7 WO 97/ 40068

PCT/ EP97/ 02051 22 9 10 11 12 21 19 28 _
t++ 29 WO Fi/40068 pos PCT/EPO7/02051

pos pos pos pos 26 27 28 30 31 33534 pos
+++

+ 34

25

26

27

28

29

30 pos +++

31

32

33

34

35

36

37 pos ' pos | pos +4+

38
139

40

41 pos +++

42

43

44

45

46

47

48

49

50

51

52

53

] 54

55
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35 40& pos pos 4 1 WO 97/ 40068

PCT/ EP97/ 02051 23 42 43 44 45 4 6 48 4 9 57& 52&

- 53 54 Pos Pos 5 5 56 Pos
Pos 59 BG 0.2 0.7 0.5 0.8

2.4 0.9 0.2 p = ILtive
responses t OVOE¥4B00 and 10 microgram ml  of peptide or &T@ﬁ?’%ﬁ&ptides

(SI [err] 2 were regarded positive). Togsed her the peptides (16 AAin length
and overlapping by 10 5 __AA) caver the conplete mature sequence of mature
HC gp-39 (residu 2P3®83). Peptides were syn}hesided at |Eur osequknce
(G oningen, The pNgjtreTrtagds): A———rhepmatord—ar-fhritis-

58

59

BG 14,2 10,4 (2,2 3,6 3,5

pos = positive responses to both 100 and 10 microgram/ml of

peptide or sets of peptides (SI 2 2 were regarded positive).
Together the peptides (16 AA in length and overlapping by 10
5 Adp)

{residu 22-383).

cover the complete mature sequence of mature HC ‘gp-39
Peptides were synthesized at Eurosequence

(Groningen, The Netherlands). HD = healthy donor. 0401 = donor

carrying the RA-associated HLA-DRB1*0401 specificity. NR = non-

responder. R = responder. BG = mean of background counts per 5 -
10 minutes x 102 measured in wells without antigen. +++ @ = high -
affinity binder (IC50<1 puM); ++ = good affinity binder
(1<IC50<10 uM); + = intermediate binder (10<IC50<100 uM); +/- =
poor binder (100<IC50<1000 uM); - = non-binder (IC50>1000 uM)
15 ABBREVIATIONS _
AEBSF: 4-(2-AminocEthyl) -BenzeneSulfonyl Fluoride
BB: binding buffer
BCA: Bicinchoninic Acid
BSA: bovine serum albumin
20 DMSO: Dimethyl Sulfoxide
ECL: Enhanced Chemiluminescence
EDTA: EthyleneDiamine Tetra Acetic acid
FACS: Fluorescence Activated Cell Sorter
HLA: Human Leukocyte Antigens
25 HPLC: High Pressure Liquid Chormatography
HRP: Horse Radish Peroxidase

MHC CLASS II:

Major Histocompatibility Complex class II
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patient. 0401 = donor carrying the RA-associ ated HLA- DRB1*0401 specificity.
NR = non-responder. R = responder. BG = nean of 10 background counts per 5

m nutes x 10[err] neasured in vvel | s without antigen. +++ high affinity

bi nder (1 C50[ Q¥ d7lapodse’ '1 M ++ = good affinity bi'nder (1Lerr] | C50[ err] 10

[err]M + = internediate bi nder (10<1 C5<100 [err]M; +FCTEPYI0051 bi nder

(100<IC50[err]1000 [err]M; - = non-binder (1C50>1000 [err]M WO

97/ 40068 NMR : cl PCT/ EP97/ 02051 24 Tabl e

111 B: Pept i de- i nduced prol FSFaV?%etrﬁﬁ(ﬂ%één@? PBMC from heal t hy

donors. HD NP-40:155 15Wonid68 p-£80 235 0401 peptide 0401 0401

0401 0401 @4Q1 binding R NR NR R R 2345

pos : +FPhogphate Buffered Sallne pos 7 8 9 10 12

pos PVBR+ 13 14& Ppolyvinylidene difluoride

5 RA: Rheumatoid Arthritis
SDS-PAGE: Sodium DodecylSulfate -Polygg_i_:;rylamide Gel

Electrophoresis '
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15& pos +++ 16 17 18 19 20 21 22 23 24

WD 97/ 40068 PCT/ EP97/ 02051 25 25
26 2 728 29 30 pos - +++ 31 3 2 33 3 4
3536 37 pos ' pos pos +++ 38
WO 97/40068 _ PCT/EP97/02051
28

SEQUENCE LISTING

(1) GENERAL INFORMATION:

(i) APPLICANT:

(A) NAME: Akzo Nobel N.V.
(B) STREET: Velperweg 76
{C) CITY: Arnhem

10 (E) COUNTRY: The Netherlands
(F) POSTAL CODE (ZIP): 6824 BM
(G) TELEPHONE: 0421-666376
(H) TELEFAX: 0412-650592
(I) TELEX: 37503 akpha nl

15 '

(ii) TITLE OF INVENTION: Novel Peptides Suitable For Use In

Antigen Specific Immunosuppressive Therapy

(iii) NUMBER OF SEQUENCES: 78
20
(iv) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible .
(C) OPERATING SYSTEM: PC—DOS/MS—HQS
25 (D) SOFTWARE: PatentlIn Releaseﬁﬁl.o, Version #1.30
(EPO)

(2) INFORMATION FOR SEQ ID NO: 1:
30
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 :amino acids
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39 4 0 41 pos +++ 4 2 43 44 4 5 46 47 48
49 50 52 5 3 5 4 55 WO 97/ 40068

PCT/ EP97/ 02051 26 56 57 58 59 BG 4,2 10,4 2,2 3,6 3,5 pos =
positive résponensubagg both 100 and 10 m crogram m of peptide or sets of
peptides (SI > 2 were regarded positive). Together the peptiREEPVRONA in
| ength and overl appi ng by 10 29

(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY - linear

5 (ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal
10
(xi) SEQUEFCE DESCRIPTION: SEQ ID NO: 1.
Tyr Lys I, . .
l Y u Val Cys Tyr Tyr Thr Ser Trp Ser Gln Tyr Arg Glu Glv
u Gly
S
. _ io0 15

(2) INFORMATION FOR SEQ ID NO: 2.

(i) SEQUENCE CHARACTERISTICS:

20 (A) LENGTH:

16 amino acids
{B) TYPE: amino acig

(C) STRANDEDNESS - single
(D) ToroLOGY: linear

25 (ii) MOLECULE TypE. peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2
30 o

5
10 15
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5 AA) cover the conplete mature sequence of mature HC -gp-39 (residu
22-383). Peptides were synthesized at Eurosequence (G oningen, The
Net herl ands). HD = heal thy donor. 0401 = donor carrying the RA-associ ated

HLA- DRB1* 0401 specificity. NR = non- responder. R = respoggﬁg 97%%; mean of
background WRP¥4908er 5 10 minutes x 1Jerr] neasured in PO hout
antigen. +++ = high affinity binderq5(1C50<1 [err]M; +++ = good
affinity binder (1<IC50<10 [err]M; + = internediate binder (10<IC50<100
[err]M; +/- = poor binder (100[err]!C50<1000 [err]M; - = non-binder
(1C50>1000 [err]M 15 ABBREVI ATI ONS AEBSF :
4- (2- Am noEt hyl ) - BenzeneSul f onyl Fl uori de BB: bi ndi ng buffer
BCA: (2) BNEORMADITNIRORASEG BSANO: 3: bovi ne serum al bum n 20
DVSO D net hyl Sul f oxi de ECL: Enhanced
Chem | um nescence EDTA: Et hyl eneDi ami ne Tetra Acetic acid FACS:
Fl uorescence Act i(yat sebiiNde SankRecTERLSTICS: Human Leukocyte Antigens
25 HPLC H gh Pressure Liquid Chormatography HRP:
Hor se Radi sh Peroxi da&® WENGEHASES| amingjastidsi st oconpatibility Conpl ex
class I1 WO 97/ 400 . ;
TYPE: d .
PCT/ EP97/ 02051 27 NI\/R?& AMRRCTEAT Magnetic Resonance NP-40:
Noni det P-40 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear
10
{ii) MOLECULE TYPE: peptide
15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: .3:
Tyr Arg Glu Gly Asp Gly Ser Cys Phe Pro Asp Ala Leu Asp Arg Phe
1 5 10 ' 15
20
(2) INFORMATION FOR SEQ ID NO: 4:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
25 (B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
30
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PBS: Phosphat e Buffered Saline PVDF: Pol yvi nyl i dene
di fl uoride RA Rheumatoid Arthritis SDS-PAGE: Sodi um
Dodecyl Sul fate Pol yacryl am de Gel El ect rophores is WO 97/ 40068

PCT/ EP97/-020 QUENCE LI STI NG (1) GENERAL | NFORVATI O\l | CANT

(A) NAVE: Akg%”ﬁé%"gg N.V. (B) STREET: Vel perweg 76 (C) Cwﬁ'ﬁ@%m

(E) COUNTRY: The Netherlands (F) POSTAL CODE (ZIP): 6824 BM (G TELEPHONE:

0421- 666376 (H TELEFAX: 0412-650592 (1) TELEX: 37503 akpha nl1 15 (ii)

TI TLE OF | NVENTI ON: Novel Peptides Suitable For -Use In Antigen Specific

| mmunosuppressive Therapy (iii) NUMBER QF SEQUENCES: 78 20 (iv) COWUTER

READABLE FORM (A) MEDI UM TYPE: Fl oppy diksk (B) COWUTER: | BM PC conpati bl e
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Ser Cys Phe Pro Asp Ala Leu Asp Arg Phe Leu Cys Thr His Ile Ile
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: S:

(i) SEQUENCE CHARACTERISTICS:
10 (A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

15 (ii) MOLECULE TYPE: peptide

(xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 5:
20 '
Lleu Asp Arg Phe Leu Cys Thr His Ile Ile Tyr Ser Phe Ala Asn Ile
1 5 0 - - 15

25 (2) INFORMATION FOR SEQ ID NO: 6:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
30 (C) STRANDEDNESS: single
(D} TOPOLOGY: linear

SUBSTITUTE SHEET (RULE 26)



(C) OPERATI NG SYSTEM PC- DOS/ MS- DOS 25 (D) SOFTWARE: Patent|n
Rel ease #1.0, Version #1.30 (EPO (2) | NFORMATION FOR SEQ ID NO 1: 30 (i)
SEQUENCE CHARACTERI STICS: (A) LENGTH. 16 ani no aci ds PCT/ EP97/ 02051 WO

97/ 40068 29 (B) TYPE: am no acid (C) STRANDEDNESS: si ngl$, Kﬁ;g
linear 5 WO974908 NOLECULE TYPE: peptlde (v) FRAGVENT \‘;&@""{ nal 10

(xi) SEQUENCE DESCRI PTION: SEQ ID NO | 3,Tyr Lys Leu Val Cys Tyr Tyr Thr

Ser Trp Ser An Tyr Arg Gu dy 1 5 10
15 15 (2) | NFORNATI BRLECPLISHYRED ReptPde (i) SEQUENCE CHARACTERI STICS: 20

(A) LENGTH: 16 am no acids (B) TYPE: am no acid (C) STRANDEDNESS: si ngl e

(D) TOPOLOGY: Ili near

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:

Thr His Ile Ile Tyr Ser Phe Ala Asn Ile Sé;r_: Asn Asp His Ile Asp
1 5 "10 . 15

10
(2) INFORMATION FOR SEQ ID NO: 7:

(1) SEQUENCE -CHARACTERISTICS:
(A) LENGTH: 16 amino acids
15 (B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:
25 Phe Ala Asn Ile Ser Asn Asp His Ile Asp ThrTrp Glu Trp Asn Asp

1 5 10 15

(2) INFORMATION FbR SEQ ID NO: 8:
30 '
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 aminc acids
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25 (ii) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO
2: 30 Tyr Thr Ser Trp Ser A n Tyr Arg Au Gy Asp Ay Ser Cys Phe Pro 1

5 10 15 WD 97/ 40068

PCT/ EF97/ 02051 30.(2) I NFORMATION FOR SEQ ID NGO 3: 5 EééQ EQUENCE .
CHARACTER! STI YQ97M4%88 | ENGTH: 16 ani no aci ds (B) TYPE: ani no® 3”’?’6%
STRANDEDNESS: single (D) TOPOLOGY: linear 340 (ii) MOLECULE TYPE: peptide 15
(xi) SEQUENCE DESCRIPTION:. SEQID NO 3: Tyr Arg u Ay Asp Ay Ser Cys
Phe Pro Asp Al a Leu AsgBAr §¥PBe amino acid 5 10

15 20 (2) | NFORMATI ON E SN 4: (] EQUENCE CHARACTERI STICS: (A)
LENGTH. 16 am no acids (% ﬂ}@ss.( §§h%$E: amno acid (O
STRANDEDNESS; singl e (Dp) ToPebKeesy: [limear (ii) MOLECULE TYPE: peptide

5 (ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:
10 | .
Asp His Ile Asp Thr Trp Glu Trp Asn Asp Val Thr Leu Tyr Gly Met
1l 5 10 15

15 (2) INFORMATION FOR SEQ ID NO: 9:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
{B) TYPE: amino acid
20 (C} STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
25

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: .9:

Glu Trp Asn Asp Val Thr Leu Tyr Gly Met Léh Asn Thr Leu Lys Asn
30 1 5 10 15
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30 WD 97/ 40068

(Xi) SEQUENCE DESCRI PTION:. SEQ ID NGO 4: Ser Cys Phe Pro Asp Ala Leu Asp

Arg Phe Leu Cys Thr His Ile lle 1 5 10
15 5 (2) INFORVATION FOR SEQ ID NO b5: (|) SEQUENCE CHARACTERI STI CS: 10
(A) LENGTH: M®%74#9680 acids (B) TYPE: amino acid (C) STRANDEDREZ®0SY ngl e
(D) TOPOLOGY: linear 15 (i) MOLEGHKE TYPE: peptide (xi) SEQUENCE
DESCRI PTION:. SEQ 1D NO 5: 20 Leu Asp Arg Phe Leu QIS Thr Hs Ile Ile Tyr
Ser Phe Al a(ASnINF@RMATION FOR SEQ ID NO: 10: 10

15 25 (2) | NFORMATION FOR SEQ ID NO 6: (i) SEQUENCE CHRACTERI STICS: (A)

LENGTH: 16 am no acids (B) TYPE: am no acid 30 ; (O
STRANDEDNESS: si hij)l SEQUENTEPCHABNCTERISIACS : _

10

15

20

25

30

(A) LENGTH: 16 amino acids
(B) TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

Leu Tyr Gly Met Leu Asn Thr Leu Lys Asn Arg /Asn Pro Asn Leu Lys
1 5 10 | 15
(2) INFORMATION FOR SEQ ID NO: 11:
{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11

SUBSTITUTE SHEET (RULE 26)
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WO 97/ 40068 PCT/ EP97/ 02051 32 (ii)

MOLECULE TYPE: peptide 5 (xi) SEQUENCE DESCRI PTION. SEQ ID NG 6: Thr
Hs Ile lle Tyr Ser Phe Ala Asn Ile Ser Asn Asp Hs Ile Asp 1

5 : | 10 15 10 (2) | NFORVAEL SEQ I.D
NO 7: (i) SEUREKRS8CHARACTERI STICS: (A) LENGTH 16 ani no am’g&.ﬁ,?l

(B) TYPE: amno acid (C) STRANDEDNESS: siagle (D) TOPOLOGY: linear (il
MOLECULE TYP tide 20 (xi) SEQUENCE DESCRI PTI 5. Phe
Ala Asn Ile E@Fpigﬁ ‘F’ﬁ’g ‘)ﬁeAﬁﬁpprl‘hrAsF’r (< BY%%;‘ AST?%Ai“ﬁ“N&r “vaf 1

5 5 15(2¢|NF0R|\/AT|0\|FOR§EQ|DNO
8: 30 (i) SEQJENCE CHARACTERI STI CS: (A) LENGTH: - 16 ami no aci ds WO
97/ 40068 PCT/ EP97/ 02051 33 (B) TYPE:

am no acid

5 (2) INFORMATION FOR SEQ ID NO: 12:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
 (B) TYPE: amino acid
10 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12:
Pro Asn Leu Lys Thr Leu Leu Ser Val Gly Gly Trp Asn Phe Gly Ser
20 1 5 10 ' 15
(2) INFORMATION FOR SEQ ID NO: 13:
25 {i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

30
(ii) MOLECULE TYPE: peptide
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(C) STRANDEDNESS: single (D) TOPOLOGY: linear 5 (1i) MOLECULE TYPE:
peptide (xi) SEQUENCE DESCRIPTION. SEQ ID NO 8: 10 Asp His Ile Asp Thr Trp

GQu Trp Asn Asp Val Thr Leu Tyr Ay Mt 1 : 5
10 _ 15 15 (2) | NFORMATION FOR SEQ ID NO 9: %2 SEQUENCE
CHARACTERI SWod@40068\) LENGTH: 16 amino acids (B) TYPE: ami HdVERY/PEOS)

(C) STRANDEDNESS: single (D) TOPOLOGY: ljnear (ii) MOLECULE TYPE: peptide
25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO™ 9: GQu Trp Asn Asp Val Thr Leu Tyr
Ay Met Leu Asnixir SEQUENgE DESCRIPTION: SEQ ID NO: 13:5

10 15 WD 97/ 40068 o :

PCT/ EP97/ 02051 34 (2) | NFORMATI ON FOR SEQ I D NO~ 10: (i) SEQUENCE
CHARACTERI S Sexr( 1L ENGTELy HpAnshOPREI OBy Ser Gln Arg Phé BlerTYRE: 1agi no .
acid (O STlRANDEDNESS: Sl ngl e (D TOPOLOGY: Ilionear E

15
5
(2) INFORMATION FOR SEQ ID NO: 14:
(i) SEQUENCE CHARACTERISTICS:
10 (A} LENGTH: 16 amino acids
(B) TYPE_': amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
15 (ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:
20

Asn Phe Gly Ser Gln Arg Phe Ser Lys Ile Ala Ser Asn Thr Gln Ser
1 5 10 ' 15

25 (2) INFORMATION FOR SEQ ID NO: 15:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
30 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear
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(1i1) MOLECULE TYPE: peptide 10 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 10: 15
Leu Ty.r Gy Met Leu Asn Thr Leu Lys Asn Arg Asn Pro Asn Leu Lys 1

5 10 15 (2)‘?NFCRN%T|CN FOR SEQ I D NO
11: 20 (i) SE%JENCE CHARACTERI STI CS: (A) LENGTH: 16 ani no | TYPE:.
anino ‘aci d ( OBHMRDEDNESS: single 25 (D) TOP Phear

(ii) MOLECULE TYPE: peptide 30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO 11:

WD 97440068 “PCT/ EP97/ 02051 35 Thr Leu
Lys Asn Arg Asn Pt AMLBCULE| VEPEHPSRdddeeu Ser val Ay 1 5
10 15 5  (2) | NFORMATION FOR SEQ ID NO 12: (i) SEQUENCE

CHARAC_TERI STICS: (A) LENGTH 16 amino acids (B) TYPE: amino acid 10
(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii )_' MOLECULE TYPE: peptide

s (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15:

Phe Ser Lys Ile Ala Ser Asn Thr Gln Ser_Aig Arg Thr Phe Ile Lys
1 5 10 15

10
' (2) INFORMATION FOR SEQ ID NO: 16:
{i) SEQUENCE CHARACTERISTICS:
(2) LENGTH: 16 amino acids

18 (B) TYPE: amino acid
. (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

:#20

) (v) FRAGMENT TYPE: internal

25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1§:
Asn Thr Gln Ser Arg Arg Thr Phe Ile Lys Sé?{Val Pro Pro Phe Leu
1 5 10 15

30

(2) INFORMATION FOR SEQ ID NO: 17:
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15 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 12: Pro Asn Leu Lys Thr Leu Leu

Ser Val Ay @y Trp Asn Phe Ay Ser 20 1 5

10 15 (2) I NFORVATION FOR SEQ ID NO 13: 25 (1)

SEQUENCE CHARACTERI STICS: (A) LENGTH: 16 am no acids (B) TYPE: am no acid
(C) STRANDEDDIFE®068si ngl e (D) TOPOLOGY: linear 30 (ii) MOPCEERY/OPSE:

pepti de WD 97/ 40068 8 PCT/ EP97/ 02051
3 6 (xi) SEQUENCE DESCRI PTION. SEQ I D Né 13: Leu Ser Val Ay Ay Trp Asn
Phe Gy Ser G n (A)gSPOEENEE QHARACITBERISTICS: 5 10

15 5 (2) | NFORMATI ON, FOR D,NO._14: (i), SEQUENCE CHARACTERI STICS: 10
(A) LENGTH 16 ani no(gm' ’?'ggé‘.“lﬁ%%%’?%?ci d (C) STRANDEDNESS: single
(D) TOPOLOGY: |inear (Bp TYPE: atihdp AEX&E&CULE TYPE: peptide (xi) SEQUENCE
DESCRI PTION: SEQ ID NO 14:

(C) STRANDEDNESS: single

5 _ {D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: internal
10

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

15 Thr Phe Ile Lys Ser Val Pxo Pro Phe Leu Arg Thr His Gly Phe Asp
1 s’ 10 1S

(2) INFORMATION FOR SEQ ID NO: 18:
20
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
25 (D) TOPOLOGY: linear

(1i) MOLECULE TYPE: peptide

{v) FRAGMENT TYPE: internal
30
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5

20 Asn Phe Gy Ser A n Arg Phe Ser Lys Ile Ala Ser Asn Thr G n Ser 1
10

15 25 (2) | NFORVATION FOR SEQ I D

NO 15: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 16 anino acids (B) TYPE

am no acid-30

WD 97/ 40068

(C) STRANDEDNESS: single (D) TOPOLOGY: |i near

WO 97/40068 PCT/ EP97/ ®eefboihdodi i )

MOLECULE TYPE: peptide 5 (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 15:
Phe Ser Lys Ile Ala Ser Asn Thr G n Ser Arg Arg Thr Phe Ile Lys 1

5

10 13910 (2) | NFORVATION FOR SEQ ID

NG 16: {i) SEQUEN q—w&gﬁgﬁ \ ; E - 18- amigno aci ds 15

(B) TYPE: am no acicg‘]( (@] mé@‘% g%E?D‘]I”%:’CF Y: linear (ii)
MOLECULE TYPE: peptide 20 (v) FRAGVENT TYPE: internal 25 (xi)
SEQUENCE DESCRI g;,l’(l) %I:::-o %%8 !L.[e)u'\gg ]'Bir His Gly Phe Asp Gly Leu Asp Leu Ala Trp

10

15

20

25

30

1 5 ' 10 15

(2) INFORMATION FOR SEQ ID NO: 19:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(v} FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:
His Gly Phe Asp Gly Leu Asp Leu Ala Trp Leu Tyr Pro Gly Arg Arg
1 5 | 10 15
(2) INFORMATION FOR SEQ ID NO: 20:
(i) SEQUENCE CHARACTERISTICS:
{2) LENGTH: 16 amino acids

(B) TYPE: amino acid
{C) STRANDEDNESS: single
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Asn Thr A n Ser Arg Arg Thr Phe Ile Lys Ser Val Pro Pro Phe Leu 1

5 10 15 30 (2) | NFORVATION FOR SEQ I D
NO 17: WD 97/ 40068 PCT/ EP97/ 02051
38 (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 16 anino acids ISFB TYPE: ami no
acid (C) STRYRPHRESS: single 5 (D) TOPOLOGY: PCTHEBIFO2051; )
MOLECULE TYPE: peptide (v) FRAGVENT TYPE:40i nternal 10 (xi) SEQUENCE

DESCRI PTION:. SEQ ID NO 17: 15 Thr Phe I'T'e Lys Ser Val Pro Pro Phe Leu Arg
Thr Hs Ay Phe Asp 1(D) TOPOLOGY: lihear 10

15 (2) I NFORVATION FOR SEQ ID NGO 18: 20 (i) SEQUENCE CHARACTERI STICS: (A
LENGTH. 16 am no acids (B) TYPE: amno acid (C) STRANDEDNESS: single 25
(D) TOPOLOGY: | i(dear MOLEQUIMOTR®E.: EpdyPRie pepti de (v) FRAGVENT TYPE:

i nt er nal

5 (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20:
10 ' ' '

Asp Leu Ala Trp Leu Tyr Pro Gly Arg Arg Asp Lys Gln His Phe Thr
1 S 10 15

1s (2) INFORMATION FOR SEQ ID NO: 21:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
20 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

25 (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21:
30

Pro Gly Arg Arg Asp Lys Gln His Phe Thr Thr Leu Ile Lys Glu Met
1 . 5 ' 10 1s

SUBSTITUTE SHEET (RULE 26)



30 WD 97/ 40068 PCT/ EP97/ 02051 39
(xi) SEQUENCE DESCRI PTION:. SEQ ID NO 18: Pro Pro Phe Leu Arg Thr Hi s Ay
Phe Asp Gy Leu Asp Leu Ala Trp 1 :
15 5 (2) I'NFORMWH, FOR SEQ ID NO 19: (i) SEQUENCE CHARA

o D%ﬁﬁéé?@hg

(A) LENGTH: 16 am no aC| ds (B) TYPE amno acid (C) STRAN

(D) TOPOLOGY: |i near (i) MOLECURE TYPE: peptide (v) FRAGVENT
TYPE: interngh )2 S IPTIC]\I SEQIDNO 19: His Gy Phe Asp
Ay Leu Asp Leu g\flfr %%%%%Sgg CE PfArg 1+
10 15 25 (2) | NFCRIVATI O\I FOR SEQ I D NO 20: (i) SEQJENCE
CHARACTERI STI CS: LENGTH: 16 amino acids (B) TYPE: amino
acid (O STRANDEDKIE’SéEQH%EeCHA’g-A%TERISTICS

| LENGTH: 16 amino acids

5 (B) TYPE: amino acid

(C) STRANDEDNESS: single
{D) TOPOLOGY : linear

(ii) MOLECULE TYPE: peptide

10
{(v) FRAGMENT TYPE: internal
15 {xi) SEQUENCE£DESCRIPTION: SEQ ID NO: 22:
Gln His Phe Thr-T@r.Leu Ile Lys Glu Met Lys Ala Glu Phe Ile Lys
1 5 10 15
20

(2) INFORMATION FOR SEQ ID NO: 23:

(i) SEQUENCE CHARACTERISTICS:
(A} LEN@TH: 16 amino acids
25 (B) T’YPE};-:'_ amino acigd
(C) STRA&DEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

30

(v} FRAGMENT TYPE: internal

_ SUBSTITUTE SHEET (RULE 26) -



WD 97/ 40068 PCT/ EP97/ 02051 40 (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: peptide 5 (v) FRAGVENT TYPE:
internal (xi) SEQUENCE DESCRI PTION. SEQ ID NO 20: 10 Asp Leu Ala Trp Leu
Tyr Pro Ay Arg Arg Asp Lys A n H's Phe Thr 1 .

10 " “woo9m4mees 15 15 (2) | NFORVATI ON FOR SEQ I D Nd"'f%?"?’i"?‘ SEQUENCE
CHARACTERI STICS: (A) LENGIH. 16 amino acigls (B) TYPE: amino acid 20

(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide

25 (v) FREOVESYRUEVWCE: DESERFRRION:X SEQSHDUENCE 3BESCRI PTI ON: SEQ | D NO
21: 30 Pro Gy Arg Arg Asp Lys G@n H's Phe Thr Thr Leu Ile Lys Au Mt |
5 10 15 WD 97/ 40068
PCT/ EP97/ 020b¢ Lyls (@) MEECRYRTALN GACRPEEQIL® NG QR Ala Gln Pro Gly Lys
1 5 10 15
5

(2) INFORMATION FOR SEQ ID NO: 24:

| (i) SEQUENCE CHARACTERISTICS:
10 (A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

15 (ii) MOLECULE TYPE: peptide

(v} FRAGMENT TYPE: internal

20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24:

Glu Phe Ile Lys Glu Ala Gln Pro Gly Lys Lys Gln Leu Leu Leu Ser

1 s 10 ' 15
25

(2) INFORMATION FOR SEQ ID NO: 25:

(i) SEQUENCE CHARACTERISTICS:

30 (A) LENGTH: 16 amino acids

(B) TYPE: amino acid
(C) STRANDEDNESS: single

SUBSTITUTE SHEET (RULE 26)



(1) SEQUENCE CHARACTERI STICS: (A) LENGIH: 16 ami no acids 5 (B)
TYPE: am no acid (C) STRANDEDNESS:. single (D) TOPOLOGY: linear (ii)

MOLECULE TYPE: peptide 10 (v) FRAGVENT TYPE: internal 15 (xi)
SEQUENCE DESCRI PTION: SEQ ID NO 22: dn H's Phe Thr Thr L odess G u-
Met Lys Al a QPHA¥8| e Lys 1 5 Pkt io)1‘o

15 20 (2) | NFORVATI ON FOR SEQ I D NO 23: 48) SEQUENCE CHARACTERI STICS: (A)
LENGTH:. 16 ami no acids 25 . (B) TYPE: amino acid (O
STRANDEDNESS: si ngl e () H9PELEEY: 117 (ii) MOLECULE TYPE: peptide 30
(v) FRAGMVENT TYPE: internal PCT/ EP97/ 02051 WD 97/ 40068 42 (xi) SEQUENCE

DESCRIPTION. SEQ ID NO 23: Ile Lys Qu Met Lys ‘Ala Qu Phe Ile Lys GQu Ala
Adn Pro Ay Lys (ii) MOLECULE TYPE: peptide

5 {(v) FRAGMENT TYPE: internal

{xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 25:
10
Gln Pro Gly Lys Lys Gln Leu Leu Leu Sexr Ala Ala Leu Ser Ala Gly
1 5 10 © 15

15 (2) INFORMATION FOR SEQ ID NO: 26:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
20 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

25 (v) FRAGMENT TYPE: internal

(xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 26:
30
Leu Leu Leu Ser Ala Ala Leu Ser Ala Gly Lys Val Thr Ile Asp Ser
1 5 10.. 15

SUBSTITUTE SHEET (RULE 26)



1 5 .. 10 15 (2)

| NFORMATI ON FOR SEQ ID NO 24: (i) SEQUENCE CHARACTERI STICS: 10

(A) LENGTH: 16 amino acids (B) TYPE: amino acid (C) STRANDEDNESS: single
(D) TOPOQ.OGY:_linear 15 (ii) MOLECULE TYPE: peptide (v) FRAGVENT
TYPE: internalC28*0e ) SEQUENCE DESCRI PTION: SEQ | D NO. 24 PCEERSTEI0SI| [ e Lys

GQu Ala dn Pro Ay Lys Lys An Leu Leu Ser 1 5
10 15 25 (2) | NFORMATI FOR SEQ ID NO 25: (ii) SEQUENCE

CHARACTER! STI Cs: 30 _ (A) LENGTH 16 anmino acids (B) TYPE: ami no
17 (e PSRy ood W LS I (0 TR o
SEQUENCE DESCRI PTI ON: SEQ | D NO 25: 10
(i) SEQUENCE CHARACTERISTICS:
5 (A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear
10 (ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: internal

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27:
Leu Ser Ala Gly Lys Val Thr Ile Asp Ser Ser Tyr Asp Ile Ala Lys
1 5 10 15
20 '

(2) INFORMATION FOR SEQ ID NO: 28:
(i) SEQUENCE CHARACTERISTICS:
25 (A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

30 (ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: internal

SUBSTITUTE SHEET (RULE 26)



Gn Pro Ay Lys Lys Gn Leu Leu Leu Ser Ala Ala Leu Ser Ala Ay 1

5 10 15 15 (2) | NFORVATION FOR SEQ I D
NO 26: (i) SEQUENCE CHARACTERI STICS: (A) LENGIH 16 amino acids (B) TYPE:
amno acid 20 (C) STRANDEDNESS: single (D TORsA{Eps7/0d0knear
(ii) MOLECULWOY@ABI68 pept i de 25 (v) FRAGVENT TYPE: internal (xi)
SEQUENCE DESCRI PTION: SEQ ID NO 26: 30 Layg Leu Leu Ser Ala Ala Leu Ser Al a
Gy Lys Val Thr Ile Asp Ser 1 5 10

15 WO 97/ 40068%1) SEQUENCE DESCRIPTION: SEQ ID NO: 28: pCT/EP97/ 02051 44

(2) I NFORVATION FOR SEQ I D NO 27: (i) SEQUENCE CHARACTERI STICS: 5
(A) LENGTH. 16 amino acids (B) TYPE: amno acid (C) STRANDEDNESS:. single
(D) TOPOLOGYThki fdarAsp Ser Sex(Tyy MPREDS RIRYRES bbptIete Glun) HERAGMENSDP
TYPE: interngl 15 (xi) SEQJL;NCE DESCRI PTI ON: SEQ I D NO 27: 15

5
(2) INFORMATION FOR SEQ ID NO: 29:
{i) SEQUENCE CHARACTERISTICS:
10 (A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

15 (ii) MOLECULE TYPE: peptide

(v) FRAGMENT. TYPE: internal

20
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29:
Asp Ile Ala Lys Ile Ser Gln His Leu Asp Phe Ile Ser Ile Met Thr
1 5 10 15
25 '
(2) INFORMATION FOR SEQ ID NO: 30:
(i) SEQUENCE CHARACTERISTICS:
30 (A) LENGTH: 16 amino acids

(B) TYPE: amino acid
(C) STRANDEDNESS: single

SUBSTITUTE SHEET (RULE 26)



Leu Ser Ala Ay Lys Val Thr Ile Asp Ser Ser Tyr Asp lle Ala Lys 1

5 10 15 20 (2) | NFORMATION FOR SEQ I D
NO 28: (i) SEQUENCE CHARACTERI STICS: 25 - (A) LENGTH: 16 am no
acids (B) TYMEWO acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear 30
(i) MOLECUL peptide (v) FRAGVENT TYPE: internal rAI@ERoRX5Y/ 02051
WD 97/ 40068 45 (xi) SEQUENCE DESCRI PTI ONgcSEQ I D NO~ 28: Thr Ile Asp Ser

Ser Tyr AspIIeAIaL¥§IIeSeanH|s LeuAspl ; 5
10 ) LORFORMATRION FOR SEQ I D NO 29: (i) SEQUENCE
CHARACTERI STI CS: 10 (A) LENGTH: 16 ami no acids (B) TYPE: am no
acid (C STRANDEDNESS single (D) TOPOLOGY: linear. 15 (ii) MOLECULE
TYPE: peptide (V) CHEGULErIVEE : | pept itd

5 (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30:
10

Gln His Leu Asp Phe Ile Ser Ile Met Thr Tyr. Asp Phe His Gly Ala
1 5 10 | 15

15 (2) INFORMATION FOR SEQ ID NO: 31:

(i) SEQUENCE:CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
20 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

25 (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NoO: 31#}
2 -

Ser Ile Met Thr Tyr Asp Phe His Gly Ala Trpiéig Gly Thr Thr Gly
1 5 10 : 15

- SUBSTITUTE SHEET (RULE 26)




20 (xi) SEQUENCE DESCRIPTION: SEQ ID NGO 29: Asp Ile Ala Lys Ile Ser @n
H's Leu Asp Phe Ile Ser Ile Met Thr 1 5

10 15 25 (2) I NFORVATION FOR SEQ ID NO 30: (i) SEQUENCE
CHARACTERI STI ﬁ& (A) LENGTH: 16 am no acids (B) TYPE: am no
acid (C STRA single W 97/ 40068 PCT/EP97/02051 '

PCT/ EP97/ 02051 46 (D) TOPOLOGY: linear (ii)y,MOLECULE TYPE: peptide 5

(v) FRAGVENT TEPE N&pﬁ@&nal (xi) SEQUENCE DESCRIPTICN SEQ ID NO 30: 10
Adn Hs Leu Asp 'k N HOR FEBR IRNOy32asp Phe His Ay Ala 1

5 15 15 (2) | NFORMATION FOR SEQ I D
NO 31: (i) SEQUEN CHARACTERI STICS: (A) LENGTH 16 amino acids (B) TYPE:
amino acid 20 i) SEQU HNGE SHRRACERREESSCSSi ngl e (D) TOPOLOGY: i near

(i) MOLECULE TYPE: pepd)d8encTH: 16 amino acids

5 (B) TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
10

(v) FRAGMENT TYPE: internal

15 {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32:

Phe His Gly Ala Trp Arg Gly Thr Thr Gly His His Ser Pro Leu Phe

1
5 10 15

20

(2) INFORMATION FOR SEQ ID NO: 33;

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
25 (B) TYPE: amino acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
30

(v) FRAGMENT TYPE: internal

SUBSTITUTE SHEET (RULE 26)



25 (v) FRAGMVENT TYPE: internal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NG
31: 30 Ser Ile Met Thr Tyr Asp Phe Hs Ay Ala Trp Arg Gy Thr Thr Ay 1

5 10 15 WO 97/ 40068 47 (2)

| NFORMATI ON FOR SEQ I D NO 32: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:. 16
am no aci dswe 97/40068 (B) TYPE: amino acid (C) STRANDEEIERSH0208 ngl e (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: pepgide 10 (v) FRAGVENT TYPE: internal
15 (xi) SEQUENCE DESCRI PTION. SEQ ID NO 32 Phe Hs Gy Ala Trp Arg
Ay Thr Thr Q yxEf) SSEREENGEE IBSCRIBUIGKe SEQ ID NO: 33: 5

10 15 20 (2) I NFORVATION FOR SEQ I'D NO 33: (i) SEQUENCE
CHARACTERI STICS: (A) LENGIH. 16 am no acids 25 . : (B) TYPE: am no
acid (O STRANDEDNESS: eBy gl HiB) seEPEF OB Iphaeafg Gly Gln Glu Asp Ala

1l 5 10 15
(2) INFORMATION FOR SEQ ID NO: 34:
(i) SEQUENCE CHARACTERISTICS:
10 (A) LENGTH: 16 amino acids
(B) TYPE: -amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

15 (ii) MOLECULE TYPE: peptide

(v) FRAGMENT:TYPE: internal

20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34:

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

1 S 10 15
25

(2) INFORMATION FOR SEQ ID NO: 35:

(i) SEQUENCE CHARACTERISTICS:

30 (A) LENGTH: 16 amino acids

{(B) TYPE: amino acid
(C) STRANDEDNESS: single

SUBSTITUTE SHEET (RULE 26)



(i1) MOLECULE TYPE: peptide 30 (v) FRAGVENT TYPE: internal WD 97/ 40068
PCT/ EP97/ 02051 48 (xi) SEQUENCE DESCRIPTION: SEQ ID NO 33: dy Thr Thr Ay
Hs Hs Ser Pro Leu Phe Arg Gy G n Gu Asp Ala 1 5

10 15 5 (2) | NFORMATI ON FOR SEQ | D NO 34 :pciigrsfadyENCE
CHARACTERI STI'¥Q:97/40968 (A) LENGTH. 16 amino acids (B) TYPE: am no
acid (C) STRANDEDNESS: si ngI e (D TOPOLOGYy |inear 15 (ii) MOLECULE
TYPE: peptl de (v) FRAGVENT : TYPE: internal 20 (xi) SEQUENCE DESCRI PTI ON.
SEQ ID NO 34: Ser Pro‘Eb&"Wﬁ?g H828n Qu Asp Ala Ser Pro Asp Arg Phe
Ser 5 15 25 (2) | NFORMATI ON FOR SEQ
ID NO 35: (i) SEQUENCE CHARACTERI STICS: 30 (A) LENGTH:. 16

ami no aci ds (B) TYRE: MOLEGWLEAGY@E: peptide E '

5 (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35:
10
Gln Glu Asp Ala Ser Pro Asp Arg Phe Ser Asn Thr Asp Tyr Ala Val
1 .5 . 10 15

15 (2) INFORMATION FCOR SEQ ID NO: 36:

(i) SEQUENCE . CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B} TYPE: amino acid
20 {(C} STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

25 (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36:
30 _-
Asp Arg Phe Ser Asn Thr Asp Tyr Ala Val Gly Tyr Met Leu Arg Leu
: > 0 15

SUBSTITUTE SHEET (RULE 26)



(C) STRANDEDNESS: single PCT/ EP97/ 02051 WD 97/ 40068 49 (D) TOPOLOGY
linear (ii) MOLECULE TYPE. peptide 5 (v) FRAGVENT TYPE:. internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NGO 35: 10 Gn Qu Asp Ala Ser Pro Asp
Arg Phe.Ser Asn Thr Asp Tyr Ala Val 1 5

10 WO 97140068 15 15 (2) | NFORVATI ON FOR SEQ | D NCICTAB742051 SEQUENCE
CHARACTERI STICS: (A) LENGTH 16 amino ggids (B) TYPE: amno acid 20

(C) STRANDEDNESS: single (D) TOPOLOGY: l'inear (ii) MOLECULE TYPE: peptide
25 (@) IRROBHEINION YRR SEQt &P nisd: (3d:) SEQUENCE DESCRI PTION. SEQ I D NGO
36: 30 Asp Arg Phe Ser Asn Thr Asp Tyr Ala Val Ay Tyr Met Leu Arg Leu 1

5 10 15 3

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
5 (B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

10
" (v) FRAGMENT TYPE: internal
1S5 (xiY.SEQUENCE DESCRIPTION: SEQ ID NO: 37
Asp Tyr Ala Val Gly Tyr Met Leu Arg Leu Gly Ala Pro Ala Ser Lys
1 5 ' 10 j 15
20
{2) INFORMATION FOR SEQ ID NO: 38:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
25 {B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
30

(v) FRAGMENT TYPE: internal

SUBSTITUTE SHEET (RULE 26)



WD 97/ 40068 PCT/ E9Q7/ 02051 50 (2)

| NFORVATI ON FOR SEQ I D NO 37: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH. 16
amno acids 5 (B) TYPE: am no acid (C) STRANDEDNESS: single (D)
TOPOLOGY: . | i nea MOLECULE TYPE: peptide 10 (V) FRAGVE%ETW%(& nt er nal
15 (xi) ¥ &I&R& DESCRI PTION: SEQ ID NGO 37: Asp Tyr y Tyr
Met Leu Arg Leu Ay Ala Pro Ala Ser Lys 1g3

10 .15 20 QEZE | NFORMATI ON FOR SEQ | D NO 38: (i) SEQUENCE
CHARACTER! STI CS: (¥3) 9BQUERAE DESGRIFFALi §§Q2LD NO: 38: (B) TYPE: amino
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE:
peptide 30 (v) FRAGVENT TYPE: i nternal WO 97/ 40068
PCT/ EP97/ 020Bét 5keu Arg Leu Gly Ala Pro Ala Ser Lys Leu Val Met Gly Ile Pro
1 5 10 15
5
(2) INFORMATION FOR SEQ ID NO: 39:
(i) SEQUENCE CHARACTERISTICS:
10 (A} LENGTH: 16 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
15 (ii) MOLECULE TYPE: peptide
{v) FRAGMENT TYPE: internal
20.
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39:
Pro Ala Sexr Lys Leu Val Met Gly Ile Pro Thr Phe Gly Arg Ser Phe
1 5 10 - 15
25
(2) INFORMATION FOR SEQ ID NO: 40:
(i) SEQUENCE CHARACTERISTICS:
30 (A) LENGTH: 16 amino acids

(B) TYPE: amino acid
(C) STRANDEDNESS: single

SUBSTITUTE SHEET (RULE 26)



Ser Lys Leu Val Met Ay Ile Pro 1 5 10
15 5 (2) | NFORVATION FOR SEQ ID NO 39: (i) SEQUENCE CHARACTERI STICS: 10
(A) LENGTH: 16 amino acids (B) TYPE: amino acid (C) STRANDEDNESS:. single
(D) TOPOLOGWOPT408¢% 15 (ii) MOLECULE TYPE: pepti dePEVFPRASAVENT
TYPE: internal 20 (xi) SEQUENCE DESCRI PTg£N: SEQ ID NO 39: Pro Ala Ser Lys
Leu Val Met Ay Ile Pro Thr Phe Ay Arg Ser Phe 1 5

10 Gy APPORPGY N ON FOR SEQ 1.D NO 40: (i) SEQUENCE
CHARACTERI STI CS: 30 (A) LENGTH. 16 am.no acids (B) TYPE: am no
acid (C) STRANDEDNESS: single WO 97/ 40068 -

PCT/ EP97/ 02051 %21i) DJOLROMDEOTYPE !} iprRdridei i ) MOLECULE TYPE: peptide

5 {(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40:
10 |
Met Gly Ile Pro Thr Phe Gly Arg Ser Phe Th?_Leu Ala Ser Ser Glu.
1 . S 10 15

15 (2) INFORMATION FOR SEQ ID NO: 41:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
20 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

25 (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:
30
Gly Arg Ser Phe Thr Leu Ala Ser Ser Glu ThrGly Val Gly Ala Pro
1 5 w0 .15

SUBSTITUTE SHEET (RULE 25)



5 (v) FRAGMVENT TYPE: internal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NG
40: 10 Met Ay Ile Pro Thr Phe Gy Arg Ser Phe Thr Leu Ala Ser Ser Qu 1

5 10 15 15 (2) I NFORVATION FOR SEQ I D
NO 41: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 16 ami no 1&;’{0 TYPE:
am no acid 20 97/40068 (C) STRANDEDNESS: single (D) TCPCE@ faear

(i1) MOLECULE TYPE: peptide 25 (v) sBRAGVENT TYPE: internal (xi)
SEQUENCE DESCRI PTION: SEQ ID NO 41: 30 Ay Arg Ser Phe Thr Leu Ala Ser Ser
Gu Thr Ay vVal Ay Ala Pro 1 5 10

15 WO 97/ 40DB 8 NFORMATION FOR SEQ ID NO: 42: PCT/ EP97/ 02051 53

(2) I NFORVATION FOR SEQ ID NO 421 (i) SEQJENCE CHARACTERI STICS: (A
LENGTH. 16 amino acids (B) TYPE: amino acid (C) STRANDEDNESS: single (D)

TCPOLOGY: 1 near 1) sroumkh )clRhERRkESTREE: Pept de

5 (A} LENGTH: 16 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

10 {(ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal
15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42:
Ala Ser Ser Glu Thr Gly Val Gly Ala Pro Ile Ser Gly Pro Gly Ile
1 5 10 15
20
(2) INFORMATION FOR SEQ ID NO: 43:
(i) SEQUENCE CHARACTERISTICS:
25 {(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
() TOPOLOGY: linear

30 (ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: internal

SUBSTITUTE SHEET (RULE 26)



(v) FRAGMENT TYPE: internal 15 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 42:
Ala Ser Ser Au Thr Ay Val Ay Ala Pro Ille Ser Ay Pro Ay lle 1

5 10 15 20 (2) | NFORMATION FOR SEQ I D
NO 43: (i) SEQUENCE CHARACTERI STICS: 25 - (A) LENGIH. 16 anino
acids (B) TWOR748M8no acid (C) STRANDEDNESS: single (C) TRPHEESY i near 30
(ii1) MOLECULE TYPE: peptide (v) FRAGVENT, TYPE: internal WO 97/ 40068

PCT/ EP97/ 02051 54 (xi) SEQUENCE DESCRI ON:. SEQ I'D NO 43: Val Ay Ala Pro

Ile Ser Ay Prx{ \SEQUENPEODESGR IFTXoRie sEOr 1hyo:l 43 5
10 15 5 (2) I NFORMATION FOR SEQ I'D NO 44: - (i) SEQUENCE
CHARACTERI STI CS: 10 (A) LENGTH: 16 amho acids (B) TYPE: am no

acid (O SIRANSEPNESSPrel 19k esdPDelyPPeCBYy 11819%0 Gly Arg Phe Thr Lys
1 | 5 | w0 15
5 :

(2) INFORMATION FOR SEQ ID NO: 44:
(i) SEQUENCE CHARACTERISTICS:
10 (A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

15 (ii) MOLECULE TYPE: peptide

{v) FRAGMENT TYPE: internal

20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44.:
Gly Pro Gly Ile Pro Gly Arg Phe Thr Lys Glughla Gly Thr Leu Ala
1 5 ' 10 o 15
25 '
(2) INFORMATION FOR SEQ ID NO: 45:
(i) SEQUENCE CHARACTERISTICS:
30 (A) LENGTH: 16 amino acids

(BR) TYPE: amino acid
(C} STRANDEDNESS: single

SUBSTITUTE SHEET (RULE 26)




15 (i1) MOLECULE TYPE: peptide (v) FRAGVENT TYPE: internal 20 (xi)
SEQUENCE DESCRIPTION: SEQ ID NO. 44: Gdy Pro dy Ile Pro Gy Arg Phe Thr
Lys GuAla Ay Thr Leu Ala 1 5 10

15 25 (2) I NFOeddthdebs FOR SEQ I D NO 45: (i) SEQUENCE CHARACTERI STI CS: 30
(A) LENGTH: 16 anmino acids (B) TYPE: anmino acid (C) STRANDEDNESEE97@ps1gl e
PCT/ EP97/ 02051 55 (D)

WO 97/ 40068 55
TOPOLOGY: linear (ii) M . PE: _peptide 5 (v) FRAGVENT TYPE:
internal (xi) SEQUENCE @ggﬂ"gﬁg& k#$3D NO 45 10 Arg Phe Thr Lys Qu
Ala Ay Thr Leu Ala Tyr Tyr Qu Ile Cys Asp 1 5.
10 . @15 (2) | NFORMATI ON FOR SEQ ID NO. 46: (i)
SEQUENCE CHARACTER 51 LEQUAE [ERETHPepts.deni no aci ds (B) TYPE: amino acid
20 - (C) STRANDEDNESS: single

5 (v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45;
10

Arg Phe Thr Lys Glu Ala Gly Thr Leu Ala Tyr Tyr Glu Iie

i j Cys Asp
> 1 10

15

i5 (2) INFORMATION FOR SEQ ID NO: 46:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
20 (C) STRANDEDNESS: single
(D) TOPOLQGY: linear

(ii) MOLECULE TYPE: peptide

25 (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46:
30 |

G
ly Thr Leu Ala Tyr Tyr Glu Ile Cys Asp Phe Leu Arg Gly Ala Thr

1
S
_ 10 15
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(D) TOPOLOGY: linear_(ii) MOLECULE TYPE: peptide 25 (v) FRAGVENT
TYPE: internal (xi) SEQUENCE DESCRIPTION. SEQ ID NO 46: 30 Ay Thr Leu Al a

Tyr Tyr Qu Ile Cys Asp Phe Leu Arg Gy Ala Thr 1 5

10 _ 15 WD 97/ 40068

PCT/ EP97/ 0208 9%¢p0¢82) | NFORMATI ON FOR SEQ I D NO 47: (i) ScOEExygzoest
CHARACTERI STICS: 5 (A) LENGTH:. 16 amino acids (B) TYPE: am no
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear -10 (i} MOLECULE

TYPE: peptide (v) FRAGVENT TYPE: internal 15 (xi) SEQUENCE DESCRI PTI ON: SEQ

| D NO 47: e rg Gy Ala Thr Val Hs Arg Thr Leu Gy
ey iéfbéﬁﬁ%réﬁppgﬁ séﬁ“&ﬁ“ﬁ%b 4%

IlNFCRI\/ATI ON FOR SEQ ID NO 48: (i) SEQUENCE CHARACTERI STI CéS gg (2)
(A) LENGTR 16 3 oafufen (Bl RS, 21 0
5 (A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single

(D} TOPOLOGY: linear
10 (ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal
15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47:

Glu Ile Cys Asp Phe Leu Arg Gly Ala Thr Val His Arg Thr Leu Gly

1 5 10 ' 18
20 '

(2) INFORMATION FOR SEQ ID NO: 48:
(i} SEQUENCE CHARACTERISTICS:
25 (A) LENGTH: 16 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

30 (ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: internal
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(C) STRANDEDNESS: single (D) TOPOLOGY: linear 30 (1i) MOLECULE TYPE:

peptide (v) FRAGVENT TYPE: i nternal PCT/ EP97/ 02051 WD 97/ 40068 57 (xi)
SEQUENCE DESCRIPTION: SEQ ID NO 48: Arg Ay Ala Thr Val His Arg Thr Leu
dy dn dn Val Pro Tyr Ala 5 1 5 pcr/EPY702051 10 -
15 (2) | NFORWETHPEOR SEQ ID NO 49: 10 (i) SEQUENCE

CHARACTERI STICS: (A) LENGTH. 16 am no aci g3 (B) TYPE: amno acid (O
STRANDEDNESS: single (D) TOPOLOGY: linear 15 (ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal 20 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 49:

Arg Thr Leu Qy @:@)%ﬁqﬁ@cfms&mpﬁmmmtm fby 4sn G n Trp 25 1

5 15 (2) | NFORVATI ON FOR SEQ I D NG
50: 30 (1) SECUENCE CHARACTERI STICS: (A) LENGTH. 16 ami no acids
Arg Gly Ala Thr Val His Arg Thr Leu Gly Gln Gln Val Pro Tyr Ala
5 1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 439:

10 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
15
(ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: internal
20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49:
Arg Thr Leu Gly Glﬁ Gln Val Pro Tyr Ala Thr Lys Gly Asn Gln Trp
25 1 5 10 15
(2) INFORMATION FOR SEQ ID NO: S50:
30 (i{ SEQUENCE CHARACTERISTICS:

(A) LENGTH: 16 amino acids
{B) TYPE: amino acid
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{B) TYPE: am no acid WD 97/ 40068

PCT/ EF97/ 02051 58 (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: peptide 5 (v) FRAGVENT TYPE: internal 10 (xi) SEQUENCE
DESCRI PTLON: . SEQO I D NO 50: Val Pro Tyr Ala Thr Lys Gy Asn An Trp Val Gy
Tyr Asp Asp 740068 5 10 PCT/EP97/02051 :
15 15 (2) | NFORVATION FOR SEQ ID NO 51: {4 ) SEQUENCE CHARACTERI STICS: (A)
LENGTH:. 16 ami no acids 20 (B) TYPE: am no acid (O
STRANDEDNESS: singl e (B) FERMYREDRESS:neangléi) MOLECULE TYPE: peptide 25

(v) FRAGVENT TYPE: intg§ndbpcitbgy: 1inbXlk) SEQUENCE DESCRI PTION. SEQ I D NO
51: WO 97/ 40068 | PCT/ EP97/ 02051

(ii) MOLECULE TYPE: peptide

S
(v) FRAGMENT TYPE: internal
10 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50:
Val Pro Tyr Ala Thr Lys Gly Asn Gln Trp Val Gly Tyr Asp Asp Gln
1 S 10 15
15
(2) INFORMATION FOR SEQ ID NO: 51:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
20 (B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
25
(v) FRAGMENT TYPE: internal
30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5 1:
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59 dy Asn An Trp Val Ay Tyr Asp Asp Gn GQu Ser Val Lys Ser Lys 1

5 10 15 5 (2) I NFORMATI ON FOR SEQ
ID NO 52: (i} SEQUENCE CHARACTERI STICS: (A) LENGIH 16 am no acids (B)
TYPE: am no acwib sikooss (C) STRANDEDNESS: single (D) TOPOLOGY:
linear (ii) MOLECULE TYPE: peptide 15 (v) FRAGVENT TYPEERS#H0296Nal
(xi) SEQUENCE DESCRI PTION: SEQ ID NO 52: 289 Tyr Asp Asp G n du Ser Vval

Lys Ser Lys Va1 s Lys.Asp 1 . 5

10 $ e 31%’45?%" }/’E} ‘ﬁf)#dfkm@m\msmsg@.u@sua v5B:Lyd Jser L
SEQUENCE CHARAETERI STICS: (A)s5LENGTH: 16 ami noC;@'_fd:s (B) TYPE: am no ac?’ﬁ
30 (C) STRANDEDNESS: single (D) T OGY: |inear W5

97/ 40068 PCT/ EP97/ 02051 60 (ii) MOLECULE TYPE:
peptide (v) FRAGVENT TYPE: internal 5

5 (2) INFORMATION FOR SEQ ID NO: 52

(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
(B) TYPE: amino acid

10 (c) STRANDEDNESS : single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
15 {v) FRAGMENT TYPE: internal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52-:
20 .

Tyr Asp Asp Gln Glu Ser val Lys Ser Lys Val Gln

l Tyr Leu Lys Asp
5 10

15

25 (2) INFORMATION FOR SEQ ID NO: 53:

(1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
30 (C) STRANDEDNESS: single

(D) TOPOLOGY: linear
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(xi) SEQUENCE DESCRI PTION: SEQ ID NO 53: Val Lys Ser Lys Val G n Tyr Leu
Lys Asp Arg An Leu Ala dy Ala 10 1 5

10 15 (2) | NFORVATION FOR SEQ'ID NO 54: 15 (i)
SEQUENCE CHARACTERI STICS: (A) LENGIH 16 amino acids (B) TYPE: ami no acid
(C) STRANDEMMEBEINE| ngl e (D) TOPOLOGY: |inear 20 (ii) MOLEGUER73BE:
peptide (v) FRAGVENT TYPE: internal 25 (g¢ ) SEQUENCE DESCRI PTION: SEQ I D
NO 54: Tyr Leu Lys Asp Arg G n Leu Al a Cly Ala Met Val Trp Ala Leu Asp 30
1 (ii) MOLECULE TYPE: peptidé 15 WO

97/ 40068 PCT/ EP97/ 02051 61 (2)

| NFORMVATI ON FOR SEQ I D NO 55: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 16
amno acids 5 (v) FRAGMENT(B)PE:YRhtesgfihno aci d (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: pept ide 10

5
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53:
Val Lys Ser Lys Val Gln Tyr Leu Lys Asp Arg-Gln Leu Ala Gly Ala
10 1 5 : 10 15
(2) INFORMATION FOR SEQ ID NO: 54:
15 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear:
20
(ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal
25
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54:
Tyr Leu Lys Asp Arg Gln Leu Ala Gly Ala Me:.i_':':"f'Val Trp Ala Leu Asp

30 1 5 10 - 15
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(v) FRAGMVENT TYPE: internal 15 (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO
55: Leu Ala Gy Ala Met Val Trp Ala Leu Asp Leu Asp Asp Phe A n dy 1
5 10 15 20 (2) | NFORMATION FOR SEQ I D

NGO 56: (i) S 6d—HARACTERI STI CS: (A) LENGTH: 16 amino acids 25
(B) TYPE:(I ?atm' %EZ% (C) STRANDEDNESS: (si) ngl e (D) TOPOLOGY: "FW&&WHH)

MOLECULE TYPE: peptide 30 (v) FRAGVENT TYPE1 internal WO 97/ 40068
PCT/ EP97/ 02051262 rfyih PTION. SEQ ID NO 56: Trp Ala Leu Asp
Leu Asp Asp Phe G n éy ger Eﬁg %&%)}‘Qﬁ P2Asp 1 5
10 15 (2) I NFORVATION FOR SEQ ID NGO 57: (i) SEQUENCE
CHARACTERI STI CS: 10, 3 A) LENGTH: 16 am no acids (B) TYPE: am no
aci d (C) STRANDEDNESS: %QWFE Fﬁ&‘%@@}@@?ﬁ'shi near 15 (ii) MOLECULE.
TYPE: peptide () LENGTH: 16 amino acids

5 (B) TYPE: amino acid

(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
10

(v) FRAGMENT TYPE: internal

15 (xi) SEQUENCE: DESCRIPTION: SEQ ID NO: 55:

Leu Ala Gly Ala Met Val Trp Ala Leu Asp Leu Asp Asp Phe Gln Gly

1l
5 10 1S

20

(2) INFORMATION FOR SEQ ID NO: 56:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
25 (B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

30

(v} FRAGMENT TYPE: internal

SUBSTITUTE SHEET (RULE 25)



(v) FRAGMVENT TYPE: internal 20 (xi) SEQUENCE DESCRI PTION. SEQ ID NO 57:
Asp Phe An Ay Ser Phe Cys Ay A@n Asp Leu Arg Phe Pro Leu Thr |

5 10 15 25 (2) | NFORMATION FOR SEQ I D
NO 58: .(i) SEQUENCE CHARACTERI STICS: 30 o (A) LENGTH 16 am no
acids (B) TYSE2MM$8no acid (C) STRANDEDNESS: single WCPOT/ERRIOHS! '
PCT/ EP97/ 02051 63 (D) TOPOLOGY: |inear @hi) MOLECULE TYPE: peptide 5

(v) FRAGVENT TYPE; internalugxig SEQUENCE DESCRI PTION: SEQ I D NO 58: 10
Oys Gy Gn AspXLbuSBYENSE: DESGRIBTION: SEM IN HOk|B6Lys Asp Ala 1

5 10 15 15 (2) I NFORVATION FOR SEQ ID
NO 59: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH .16 anino acids (B) TYPE:
am no aci dT#@ Ala Leu Asp LeQ) ASTRAGIDEIMESSn sipgber (Me TYROGDEYG1A | gar

1 5 1w 15
(2) INFORMATION FOR SEQ ID NO: 57:
{i) SEQﬁENCE CHARACTERISTICS:
10 (A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

15 - (ii) MOLECULE TYPE: peptide

(v} FRAGMENT TYPE: internal

20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57:

Asp Phe Gln Gly Ser Phe Cys Gly Gln Asp Leu Arg Phe Pro Leu Thr

1 5 10 15
25

(2) INFORMATION FOR SEQ ID NO: S8:

(i) SEQUENCE CHARACTERISTICS:

30 (A) LENGTH: 16 amino acids

(B) TYPE: amino acid
(C) STRANDEDNESS: single
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(i1) MOLECULE TYPE: peptide 25 (v) FRAGVENT TYPE: internal (xi)
SEQUENCE DESCRI PTION: SEQ ID NO 59: 30 Leu Arg Phe Pro Leu Thr Asn Ala lle
Lys Asp Ala Leu Ala Ala Thr 1 5

10
15 WD 97/ 4 P 051 64
(2) |NF0R|\/AT|%%%|§—’83"‘SEQ ID NO 60: (i) SEQUENCE CHARACTER W’@Qﬁ
(A) LENGIH: 9 amino acids (B) TYPE: amno exid (C) STRANDEDNESS: single (D)
TOPOLOGY: |inear 10 %i@i MOLECULE TYPE: peptide (v) FRAGVENT TYPE:
internal 15 (xi) SEQUENER Eé%@ﬁi%i GNDPeSEQ | D NO 60: Leu Val Cys Tyr Tyr
Thr Ser Trp Ser 1 5 20 (2) I NFORMATION FOR SEQ ID NO 61:

(i) SEQUENCE CHARACTERI STICS: 25 _ (A) LENGTH. 9 amino acids (B)
TYPE: anmino acid (&) YOREQDEBNEGRE: Hepjide

5 {(v) FRAGMENT. TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58:
10
Cys Gly Gln Asp Leu Arg Phe Pro Leu Thr Asn Ala Ile Lys Asp Ala
1 5 10 15

15 (2) INFORMATION FOR SEQ ID NO: 59:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
(B} TYPE: amino acid
20 (C) STRANDEDNESS: single
(D)} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

25 {v) FRAGMENT TYPE: internal

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59:
30
Leu Arg Phe Pro Leu Thr Asn Ala Ile Lys Asp Ala Leu Ala Ala Thr
1 5 10 15
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(D TOPOLOGY: |inear 30 (i) MOLECULE TYPE: peptide (v) FRAGVENT
TYPE: internal PCT/ EP97/ 02051 WD 97/ 40068 65 (-xi ) SEQUENCE DESCRI PTI ON:
SEQ ID NO 61: Phe Leu Cys Thr Hs Ile Ile Tyr Ser 1 55 (2)
| NFORMVATI ON FOR SEQ I D NO 62: (i) SEQUENCE CHARACTERI STICS: 10 _
(A) LENGTH “OR/HM$ acids (B) TYPE: anino acid (C) STRANDEBREEEA2ng| e (D)

TOPOLOGY: |inear 15 (i1) MOLECULE EYPE: peptide (v) FRAGVENT TYPE:
internal 20 (xi) SEQUENCE DESCRIPTION. SEQ ID NGO 62: Ile Ile Tyr Ser Phe
Ala Asn Ile Ser 1 5 25 (2) I NFORMATION FOR SEQ ID NO 63: (i)

SEQUENCE CHABACTRBLRh £7on Hbr SEQ ID NO: 400\_) LENGTH. 9 am no -aci ds

(i) SEQUENCE CHARACTERISTICS:
5 (A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

10 {ii) MOLECULE TYPE: peptide

{v) FRAGMENT TYPE: internal

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60:
Leu Val Cys Tyr Tyr Thr Ser Trp Ser
1 S
20
(2) INFORMATION FOR SEQ ID NO: 61:
(i) SEQUENCE CHARACTERISTICS:
25 {(A) LENGTH: 9 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
30 {(ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: internal
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(B) TYPE: am no acid (C) STRANDEDNESS: single WD 97/ 40068

PCT/ EP97/ 02051 66 (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide 5

(v) FRAGMENT TYPE: internal (xi) SEQUENCE DESCRI PTION. SEQ ID NGO 63: 10

Leu Lys Thr Leu Leu Ser Val Gy Gy 1 5 15 (2) | NFORVATI O}L‘%@.@E f1! D NO
YPE:

64: (i) SEQUENCERTIERACTER STICS: (A) LENGTH: 9 amino acids ani no
acid 20 (C) STRANDEDNESS: SI ngge (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: peptide 2 vﬁ RAGVENT TYPE: internal (xi) SEQUENCE
DESCRI PTI ON:  SEQ ’E})NéEQ@EN%oD‘E‘FF(é‘ RT3 0Ny s SBR IR/NO:pFd:Pro Phe Leu 1
5
Phe Leu Cys Thr His Ile Ile Tyr Ser
1 5
5
(2) INFORMATION FOR SEQ ID NO: 62:
(i) SEQUENCE CHARACTERISTICS:
10 (A) LENGTH: 9 aminc acids
(B) TYPE: amino aciqd
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
15 {ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal
20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62:
Ile Ile Tyr Ser Phe Ala Asn Ile Ser
1 5
25
(2) INFORMATION FOR SEQ ID NO: 63:
(i)} SEQUENCE CHARACTERISTICS:
30 (A) LENGTH: 9 amino acids

(B) TYPE: amino acid
(C) STRANDEDNESS: single
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WD 97/ 40068 PCT/ EP97/ 02051 67 (2)
| NFORVATI ON FOR SEQ ID NO 65: (i) SEQUENCE CHARACTERI STICS: 5
(A) LENGTH: 9 amino acids (B) TYPE: amino acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |inear 10 (ii1) MOLECULE TYPE: peptide (v) FRAGVENT TYPE:
i nternal 15WQPH408BQUENCE DESCRI PTION: SEQ | D NO 65: PhePEEBPHRSL ey Asp
Leu Ala Trp Leu 1 520 (2) é%FCRN%TICN FOR SEQ ID NO 66: (i)
SEQUENCE CHARACTERI STI CS: 25 A) LENGTH: 9 amino acids (B)
TYPE: amino acid (C) (SITRANPEDMESS: lisieagl e (D) TOPOLOGY: |inear 30
(ii1) MOLECULE TYPE: peptide (v) FRAGVENT TYPE: i nt.ernal WO 97/ 40068
PCT/ EP97/ 02051 68 (xi) SEQUENCE DESCRI PTI ON: SEQ D NO 66:

(ii) MOLECULE TYPE: peptide

5 (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63:
10
Leu Lys Thr Leu Leu Ser Val Gly Gly
1 -

15 (2) INFORMATION FOR SEQ ID NO: 64:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
20 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

25 {(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64:
30
Phe Ile Lys Ser Val Pro Pro Phe Leu
1 5
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5 Leu Tyr Pro Ay Arg Arg Asp Lys An 1 5 10 (2) | NFORVATI ON FOR SEQ I D NO
67: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 9 am no acids (B) TYPE: am no
acid 15 (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)

MOLECULE TYPE: i de 20 (v) FRAGVENT TYPE: intern ), SEQUENCE
DESCRI PTI ON: gg%g’ﬁ‘fﬂ“ﬁlo 67: 25 Tyr Asp Ile Ala Lys Ile Ser i@"nﬁiﬁu"?
5 30 (2) | NFORMATI ON FOR SEQ ID NO 68: (&) SEQUENCE CHARACTERI STI CS:

WD 97/ 40068 . PCT/ EP97/ 02051 69 (A)
LENGTH. 9 amino acids (B) TYPE: amino acid (C) STRANDEDNESS: single (D)

TOPOLOGY: 1ingas enfbrMaMhEFIRESEYPE wmeplesde (v)  FRAGVENT TYPE: internal

(i) SEQUENCE CHARACTERISTICS:
5 : (A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

10 (ii) MOLECULE TYPE: peptide

{v) FRAGMENT TYPE: internal

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65:
Phe Asp Gly Leu Asp Leu Ala Trp Leu
2 5.
20

(2) INFORMATION FOR SEQ ID NO: 66:
(i) SEQUENCE CHARACTERISTICS:
25 (A) LENGTH: 9 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

30 {1i) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: internal
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10 (xi) SEQUENCE DESCRIPTION: SEQ ID NGO 68: Leu Asp Phe Ile Ser Ile Met
Thr Tyr 15 1 5 (2) I NFORVATION FOR SEQ I D NO 69: 20

(1) SEQUENCE CHARACTERI STICS: (A) LENGTH. 9 amino acids (B) TYPE: am no
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear 25 (i il)' MOLECULE TYPE:
peptide (v) MORAMSKT TYPE: internal 30 WD 97/ 40068 CT/EPIT/02051

PCT/ EP97/ 02051 70 (xi) SEQUENCE DESCRI PTIggN: SEQ kD NO 69: Phe Ile Ser Ile
Met Thr Tyr Asp Phe 1 55 (2) INFORVATION FOR SEQ I D NO 70:
(i) SEQUENCE CHARACTERI STICS: 10 (A) LENGTH: 9 amino acids (B)
TYPE: anmino acid (C) STRANDEDNESS: single (D) TOPOLOGY: |inear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66:
Leu Tyr Pro Gly Arg Arg Asp Lys Gln
1 5
10 (2) INFORMATION FOR SEQ ID NO: 67:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: % amino acids
{B) TYPE: amino acid
15 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

20 (v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: €7:
25 '
Tyr Asp Ile Ala Lys Ile Ser Gln His
1l 5

30 (2) INFORMATION FOR SEQ ID NO: &8:

(i) SEQUENCE CHARACTERISTICS:
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15 (i1) MOLECULE TYPE: peptide (v) FRAGVENT TYPE: internal 20 (xi)
SEQUENCE DESCRI PTION: SEQ ID NO 70: Phe Arg Ay An GQu Asp Ala Ser Pro 1
5 25 (2) INFORMATION FOR SEQ ID NO 71: (i) SEQUENCE CHARACTERISTICS 30
(A) LENGTH: 9 am cids (B) TYPE: am no acid (C) STRANDE /%099' e
WD 97/ 40068 Thibosd PCT/ EP97 1 (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: pepti @o 5 (v) FRAGNEI\FI‘ TYPE:
internal (xi) SEQUENCE 71: 10 Tyr Ala Val dy Tyr
Met Leu Arg Leu 1 IPEF%%?\IJ% Q? MATI ON FOR SEQ I D NO ~ 72:
(1) SEQUENCE CHARACTERI %8} Cﬁrpgﬁ)amENCﬁbhdg am no acids (B) TYPE: am no

acid 20 (O STRANDEDNESS: single
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

{v}) FRAGMENT TYPE: internal

10
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68:
Leu Asp Phe Ile Ser Ile Met Thr Tyr
15 1 5 .
(2) INFORMATION FOR SEQ ID NO: 69:
20 {i) SEQUENCE CHARACTERISTICS:
(3) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
25
(ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal
30
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(D TOPOLOGY: linear (ii) MOLECULE TYPE: peptide 25 (v) FRAGVENT
TYPE: internal (xi) SEQUENCE DESCRIPTION. SEQ ID NO 72: 30 Met Leu Arg Leu

Gy Ala Pro Ala Ser 1 5 WO 97/ 40068

PCT/ EP97/ 02051 72 (2) I NFORVATION FOR SEQ ID NO 73: (i) SEQUEN )
CHARACTERI STWO37/40968 (A) LENGTH 9 anino acids (S"PE*4nino
acid (C) STRANDEDNESS: single (D) TOPOLOGy, |inear 10 (i1) MOLECULE
TYPE: peptide (v) FRAGVENT TYPE: internal 15 (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO 73: Leu Alxi)T\SEQDENCE DESCRIEBTONAS SEQED INO: 69: 5 20 (2)

| NFORMATI ON FOR SEQ I D NO 74: (i) SEQUENCE CHARACTERI STI CS: ‘25
(A) LENGTH. 9 am no acids (B) TYPE: ami no acid

Phe Ile Ser Ile Met Thr Tyr Asp Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 70:

(i) SEQUENCE CHARACTERISTICS:

10 (A) LENGTH: 9 amino acids
(B) TYPE: amino acid

(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

15 (ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal
20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70:
Phe Arg Gly Gln Glu Asp Ala Ser Pro
1 5
25
{2) INFORMATION FOR SEQ ID NO: 71:
{i) SEQUENCE CHARACTERISTICS:
30 (A) LENGTH: 9 amino acids

{B) TYPE: amino acid
(C) STRANDEDNESS: single
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(C) STRANDEDNESS: single (D) TOPOLOGY: linear 30 (1i) MOLECULE TYPE:

peptide (v) FRAGVENT TYPE: i nternal WO 97/ 40068

PCT/ EP97/ 02051 73 (xi) SEQUENCE DESCRIPTION: SEQ ID NO 74: 5 Leu Arg Ay
Ala Thr Val Hs Arg Thr 1 5 10 (2) | NFORVATI g\i.ég EQ I D -
NO 75: (i) SEXQE$PE8 CHARACTERI STICS: (A) LENGTH ‘9 ami no aci 5%3% TYPE:
am no acid 15 (C) STRANDEDNESS71single (D) TOPOLOGY: |inear
(ii) MOLECULE TYPE: peptide 20 %v) FRAGVENT TYPE: internal (xi)
SEQUENCE DESCRI PTI O\ SE®) | FPRQEOCHS: 13823% |eu Lys Asp Arg G n Leu Ala Gy

1 5 30 (2) | NFORMATION FOR SEQ ID NO 76: (i) SEQUENCE

CHARACTERI STI CS:
(ii) MOLECULE TYPE: peptide

5 (v} FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID No 71:
1o
Tyr Ala Val Gly Tyr Met Leu Arg Leu
1 s

i5 (2) INFORMATION FOR SEQ ID NO: 72:

{i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 9 amino acids
(B) TYPE: amino acid

20 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: peptide

25 (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72:
30 :
Met Leu Arg Leu Gly Ala Pro Ala Ser
1 5
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WD 97/ 40068 PCT/ EP97/ 02051 74 (A
LENGTH. 9 am no aci ds (B) "TYPE: anino acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear 5 (ii) MOLECULE TYPE: peptide (v) FRAGVENT TYPE: internal
10 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 76: Leu Ala Gy Ala Mt Val Trp
Ala Leu 15 WO 97140068 5 (2) | NFORMATI ON FOR SEQ | D"RW’?‘P 550

(i) SEQUENCE CHARACTERI STICS: (A) LENGIH=~729 am no acids (B) TYPE: am no
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear 25 (ii) MOLECULE TYPE
peptide (v) FRAGVENT TYPE: internal 30 (xi) SEQUENCE DESCRI PTION: SEQ I D

NO 77: V29 FROBTION FOR SEQ ID NO: 73: PCT/ E97/ 02051

(i) SEQUENCE CHARACTERISTICS:

5 (A) LENGTH: 9 amino acids
(B) TYPE: amino acid

{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

10 (ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal
15
{xi) SEQUENCE DESCRIPTION: SEQ ID NC: 73:
Leu Ala Tyr Tyr Glu Ile Cys Asp Phe
1 5
20
{2) INFORMATION FOR SEQ ID NO: 74:
(i) SEQUENCE CHARACTERISTICS:
25 (A) LENGTH: 9 amino acids
(B) TYPE: amino acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear

30 (ii) MOLECULE TYPE: peptide

{v) FRAGMENT TYPE: internal
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75 Val Trp Ala Leu Asp Leu Asp Asp Phe 1 5 5 (2) I NFORVATI ON
FOR SEQ ID NO 78: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 9 ami no acids
10 (B) TYPE: amno acid (C) STRANDEDNESS: single (D) TOPOLOGY:

l'inear (ii) FCULE TYPE: peptide 15 (v) FRAGVENT TYPE: i nggl :
(xi) SEQUENCE ST o SEQ ID NO 78: Leu Asp Leu Asp gﬁ*’ﬂ?&“’ﬁ*ﬁ ay
Ser 1 5 WD 97/ 40068 73

PCT/ EP97/ 02051 76 1. Pepti des consisting of 16 to 55 ami no acid residues,
said peptide conprising at least one of the amno acid S

sequences LVCYYTSWS (SEQ ID NGO 60), FLCTHIIYS (SEQ ID NG 61),

I YSFANIS (SEQ ID NO 62), LKTLLSVGG (SEQ |ID NGO 63), FIKSVPPFL (SEQ

I D NO 64), FDGLDLAW. (SEQ ID NO 65), LYPGRRDKQ (SEQ I D NG 66), YDI AKI SQH

SEQ.ID NO 67), L FI | D NO 69), 10
(FRGSEDASP éS)EQ ng%g%rﬁﬁa@!%%ﬁé@m% 'sé%bwg%%?ﬁ(o.sé%, :

Leu Arg Gly Ala Thr Val His Arg Thr
1 5

10 (2) INFORMATION FOR SEQ ID NO: 75:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
1s (C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

20 {v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75:
25 '
Tyr Leu Lys Asp Arg Gln Leu Ala Gly
1 5

30 (2) INFORMATION FOR SEQ ID NO: 76:

(i) SEQUENCE CHARACTERISTICS:
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M.RLGAPAS (SEQ I D NO 72), LAYYEI CDF (SEQ I D NO 73), LRGATVHRT (SEQ ID

NG 74), YLKDRQLAG (SEQ I D NO 75), LAGAMWAL (SEQ ID NO 76), VWALDLDDF
(SEQ ID NO 77) or LDLDDFQGS (SEQ ID NO 78). 15 2. Pepti de consisting of
16 to 55 amino acid residues, said peptide conprising at |east one of
the amino wepwme@quences YKLVCYYTSWBQYREG (SEQ | D NO 1¥CT/EP97/02051
YTSWEQYREGDGSCFP ( SEQ | D NG 2), LDRELCTHI | YSFANI ( SEQ | D NG 5) .
THI 1 YSFANI SNDHI D (SEQ | D NG 6), PNLKTLLSVéEMNFGS (SEQ I D 20 NG 12),
NTQSRRTFI KSVPPFL ( SEQ(RD DENGEH:, STRMKSYRRFEJISTHGFD (SEQ ID NO 17),
PPFLRTHG-DA DLAW (S%?i)*i? PK118%, HCEDGLDLAW.YPGRR (SEQ I D NO: 19),
DLAW.YPGRRDKQHFT ( SEQ 0 50 A" RPDRSYDI AKI SOHLD (SEQ I D NO. 28) ,

DI AKI SQHLDFI SI MI' ( SEQ(c) | rrRAMDEDRESS : &ihddd S| MTYDFHGA (SEQ 1D NO 30),
25 SPLFRGQEDASPDRFS (SEQ | D_NO 34), DYAVGYMLRLGAPASK (SEQ I D NO 37),
M.RLGAPASKLVMG P ( SEQ{Pb ?@0 '-é’%? PARRRI/MG PTFGRSF (SEQ ID NO 39),
GTLAYYE!l gDFLRGAT (SEQ 1D NO 46), EI CDFLRGATVHRTLG (SEQ I D NO: 47),
RGATVHRTLGQQVPYA (SEQ I D NO 48), VKSKVQYLKDRQLAGA (SEQ I D NO 53),
YLKDRQLAGAMWAL 3i30 MOLECULE JH®E:| Peptidd®4),  LAGAMMALDLDDFQG (SEQ ID
NG 55), WO 97/ 40068 :

PCT/ EP97/ 02051 77 WALDLDDFOGSFCGQD (SEQ | D NO 56) or DFQGSFCGQDLRFPLT ( SEQ
| D NO 57) 3. Pap) | HRAGMENT civpg:t éntétdal 1 or 2, said peptide conprising
at | east one of the am no acid sequences YKLVCYYTSWSQYREG

10
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76:
Leu Ala Gly Ala Met Val Trp Ala Leu
15 1 5
{2) INFORMATION FOR SEQ ID NO: 77:
20 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 92 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
25
(ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal

30

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77:
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5 (SEQ ID NOl), YTSWSQYREGDGSCFP  (SEQ ID NO 2),

LDRFLCTHI | YSFANI (SEQ ID NO 5), THI I YSFANISNDHI D (SEQ I D NQ 6),
PNLKTLLSVGGMWFGS (SEQ I D NO 12), QHLDFI SI MTYDFHGA (SEQ 1D NO 30),

SPLFRGQEDASPDRFS SEQ ID NO 34), DYAVGYM.RLGAPASK (SEQ @g :
M_RL GAPASKL VMO 74 I D 10 NO: 38), YLKDRQ.AGAW\/%A‘E ’a?%EQ

| D NG 54) or LAGAMWALDLDDFQG ( SEQ | BsNO 55) . 4. Pepti de accordi ng
to any of clains 1 to 3, said peptide conprising at | east one of the am no
aci d sequences YTSWSQYREGDGSCFP (SEQ I D NG 2), SPLFRGQREDASPDRFS (SEQ I D 15
NOI34), MRLGABASKLUME R (SEQIDING 3,38) sy IHIROLACAWWALD (SEQ 1D NO 54)

or LAGAMWWALDLDDFQG (SEQ I'D NO'55) xadecapeptide according to
claim 1 to 4, sai d hexacﬁecapeptl de consisting of one of the am no acid
sequences YKLVCYYTSWSQYREG (SEQ I D NO 1) YTSWEQYREGDGSCFP 20 ( SEQ
ID NO2), LDRFLCTHI | YSFANI (SEQ ID NOD5), TH I YSFANI SNDHI D (SEQ
| D NO 6), BNLKTLLSVGGMWNFGS (SEQ I D NO 12), QHLDFI SI MTYDFHGA (SEQ | D NO 30),

SPLFRGQEDASP D NO 34 DYAVGYMLRLGAPASK  (SEQ ID NG 37),
M_RLGAPASKL VI S %‘éﬁ%-%f g*‘*“?LR‘E)F%‘{?_Ac'-'.&lwv\ALD (SEQ I D 25 'NO. 54)
or LAGAMVWALDLDDFQG ( SEQ | D NO 55) 6. Peptide according to any of the
clains 1 to 5 for use as a nedi cal substance. WO 97/ 40068
PCT/ EP97/ 02051 78 1i) SEQIERIGE: CHARBGTERTIAISS:ti on conprising one or more
peptides (A) LENGTH: 9 amino acids

10 (B) TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

15
(v) FRAGMENT TYPE: internal

20 (xi)}) SEQUENCE DESCRIPTION: SEQ ID NO: 78:

Leu Asp Leu Asp Asp Phe Gln Gly Ser
1 5
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according to any of the claims 1 to 5, and a pharnaceutical

acceptable carrier. Slum@ﬂmﬂﬂﬂ;m method for the detection of
activated 5 autQr s conprising the followi ng steps: a)
i sol ation of the peripheral bl dodSnononucl ear cells (PBVC)_from a bl ood
sanpl e of aWOPHMOE dual , b) culture of said PBMC under sdT4BPHnditions,
c) incubation of said PBMC culture in theg:presence of one or nore peptides
according 10 to any of the clains 1 to 5, .and d) detection of a
response of CHAEME| s, for exanple a proliferative response, indicating the
presence of activated autoreactive T cells in the individual: 9. Testki t,
for the detection of activated autoreactive T 15 cells, said test

Kit conprising OPeptifdesicongépt ifgSofCTOMKE rgs ta@xi«__’ghfby aefidt beschadd1s kil 5.
peptide comprising at least one of the amino acid
5 sequences LVCYYTSWS (SEQ ID NO:60), FLCTHIIYS (SEQ ID
NO:61), IIYSFANIS (SEQ 1ID NO:GZ};f LKTLLSVGG (SEQ ID
NO:63), FIKSVPPFL (SEQ ID NO:64), FDGLDLAWL (SEQ ID NO:
65), LYPGRRDKQ (SEQ ID NO:66), YDIAKISQH (SEQ ID N0:67)f
LDFISIMTY (SEQ ID NO:68), FISIM-’I_?@F (SEQ ID NO:69),
10 FRGOEDASP (SEQ ID NO:70), YAVGYMLRL (SEQ ID NO:71),
MLRLGAPAS (SEQ ID NO:72), LAXYEICPF (SEQ ID NO:73),
LRGATVHRT (SEQ ID NO:74), YLmRQI;L_AG (SEQ ID NO:75),
LAGAMVWAL (SEQ ID NO:76), VWALDLDDF..' (SEQ ID NO:77) or
LDLDDFQGS ' (SEQ ID NO:78). | ‘

i5 2. Peptide consisting of 16 to 55 amino acid residues, said
| peptide comprising at least one of the amino acid
sequences YKLVCYYTSWSQYREG (SEQ ID NO:1), YTSWSQYREGDGSCFP'
(SEQ ID NO:2), LDRFLCTHIIYSFANI (SEQ ID NO:5),
THIIYSFANISNDHID (SEQ ID NO:§6), pNLKIEQLSVGGWNFGs (SEQ ID
20 NO:12), NTQSRRTFIKSVPPFL (SEQ ID NO:16), TFIKSVPPFLRTHGFD
(SEQ ID NO:17), PPFLRTHGFDGLDLAW (SEQ ID ©NO:18),
HGFDGLDLAWLYPGRR (SEQ ID NO:18), DLAW;,YPGRRDKQHFT (SEQ ID
NO:20), TIDSSYDIAKISQHLD (SEQ ID No:'z__",a_'__'), DIAKISQHLDFISIMT
(SEQ ID NO:29), QHLDFISIMTYDFHGA - (SEQ ID NO:30),

25 SPLFRGQEDASPDRFS (SEQ ID NO:34), DYAVGYMLRLGAPASK (SEQ ID

NO:37), MLRLGAPASKLVMGIP (SEQ ID NO:38), PASKLVMGIPTFGRSF
(SEQ ID NO:39), GTLAYYEICDFLRGAT'_;'?'E-"(SEQ ID NO:46),
EICDFLRGATVHRTLG (SEQ ID NO:47), RGATVHRTLGQQVPYA (SEQ ID
NO:48), VKSKVQYLKDRQLAGA (SEQ ID NO:53)

30 (SEQ. ID NO:54), LAGAMVWALDLDDFQG (SEQ 1ID NO:55),

YLKDRQLAGAMVWALD

SUBSTITUTE SHEET (RULE 26).



10

15

20

25

* [+ L M s *

WO 97/40068 PCT/EP97/02051

77 .
WALDLDDFQGSFCGQD (SEQ ID NO:56) or DFQGSFCGODLRFPLT (SEQ
ID NO:57). '

Peptide according to claim 1 or 2, said peptide comprising
at least one of the amino acid sécjpences YKLVCYYTSWSQYREG
(SEQ  ID NO:1), YTSWSQYREGDGSCFP (SEQ ID NO:2),
LDRFLCTHIIYSFANI (SEQ ID NO:5), THIIYSFANISNDHID (SEQ ID
NO:6), PNLKTLLSVGGWNFGS (SEQ ID NO:12), OHLDFISIMTYDFHGA
(SEQ ID ©NO:30), SPLFRGQEDASPDRFS (SEQ ID NO:34),
DYAVGYMLRLGAPASK (SEQ ID NO:37), MLRLGAPASKLVMGIP (SEQ ID
NO:38), YLKDROLAGAMVWALD (SEQ ID NO:54) = or
LAGAMVWALDLDDFQG (SEQ ID NO:55).

Peptide according to any of claims 1 to 3, said peptide
comprising at least one of the amino acid sequences
YTSWSQYREGDGSCFP (SEQ ID NO:2), SPLFRGQEDASPDRFS (SEQ ID
NO:34), MLRLGAPASKLVMGIP (SEQ ID NO:38), YLKDRQLAGAMVWALD
(SEQ ID NO:54) or LAGAMVWALDLDDFQG {(SEQ ID NO:55).

Hexadecapeptide according ¢to claim 1 to ¢4, said
hexadecapeptide consisting of one of the amino acid
sequences YKLVCYYTSWSQYREG (SEQ ID NO:1) YTSWSQYREGDGSCFP
(SEQ ib NO:2), LDRFLCTHIIYSFANI (SEQ ID NO:5),
THIIYSFANISNDHID (SEQ ID NO:6), PNLKTLLSVGGWNFGS (SEQ 1ID
NO:12), QHLDFISIMTYDFHGA (SEQ ID NO:ﬁO) . SPLFRGQEDASPDRFS
(SEQ ID NO:34}, DYAVGYMLRLGAPASK (SEQ ID NO:37),
MLRLGAPASKLVMGIP (SEQ ID NO:38), YLKDRQLAGAMVWALD (SEQ ID
NO:54) or LAGAMVWALDLDDFQG (SEQ ID .'INTEO;:;':.SS) .

Peptide according to any of the claims 1 to 5 for use as a

medical substance.
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78 _
Pharmaceatical composition con\priéiﬁg- ocne or more peptides
according to any of the claims 1 to 5, and a

pharmaceutical acceptable carrier.

A diagnostic method for the detection of activated
autoreactive T cells comprising thé_.following steps: a)
isolation of the peripheral blood mog_;ﬁnuclear cells (PBMC)
from a blood sample of an individuéi. b) culture of said
PBMC under suitable conditions, c) incubation of said PEMC
culture in the presence of one or mo'_ré peptides according
to any of the claims 1 to 5, and d) detection of a
response of T cells, for example a proliferative response,
indicating the presence of activated autoreactive T cells

in the individual.

Testkit, for the detection of activated autoreactive T
cells, said test kit comprising one or more peptides

according to any of the claims 1 to S.
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