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- PEPTI DES COMPPS/SISNG A T- CELL EPI TCPE SPECI FI C TO, CC]_LAGEN |1 P-(:.Tlsjﬁ"”/oonﬁ‘he_

present invention provides new peptides derived fromcollagen Cl1, nethods

for their 5 preparation and their use in nedical therapy, partlcul arl y in

the treatnent of rheunmatoid arthritis and rel ated aut oi nmune

condi tions Col | agen nol ecul es are sone of the main structural -

- proteins of PHRIMDES COMPRISENG & T-{1EEJ. EPITOPE SRECHIC 0 €OLIAGEN | pept i de

- chains formng an extended trlple helical structure with a 10° unique -
X-Y-Ay'repetitive anmino acid séquence. The extracellular matrix of '

cartilage is . unique in-containing collagens nmainly of type II, but

also of types I X and XI. -Cll has. recently been cloned fromthe nouse

o 1S S SSRGSl o SRR e orSEAM B AR
~th ht _t f
ousit o A Lo O GEbkScA oy RO RIS SRl ikl

t he eye. Tr@mnusanum@aamﬁsmﬁ{ﬁm&oﬁdmmj ore not conpletely tolerant of its
own type | coll agen As a sequestered protein, C| has the abi I|ty '

when injected in Freund' s conpl ete adj uvant, to - induce ti ssue specific -
aut oi nmune qE(Piease The di sease it |ndu%§s I s ternmed coII

induced ar th?H4geR melpgles %F1§°‘P§° rl’é‘l‘P?‘rP?fH BEPIEYS PHEQDAEFIHYE “‘F o&g%n

recoon so 15525gbF BERGRTAARABpRTolAha Yy crefiftet Tufle o fOA bBBRLERV RS, °

CAiIn ceum?ué KOV 1Glg regetive ahtimescid séfuencd. FncextrabilRilad madikefiantilaggis
motifs these nol ecules are simlar to those of human DR4 and DRI.

Ther ef or e i unique ingdontaisinig collagens maatly of ItypesIlabntaisosdiypegdX and XheCHdasi d
arthritis(RA) th erayls currently l aple for RA -
Exi sting tr’@ﬁ?’lﬂé’n‘?eeﬁé:l?lgggr%n 3‘3 mouse an é‘ﬁﬁl‘l"@aﬁeﬂ%‘ﬂmﬁf’f %ﬂl ?‘Eﬁ?taé?‘gsi ds, are
unspeci fi ¢, JaSniil&Y (FURRREGS &E, 1991 P BibFERINR6! 16862-9). .

5 T ype I collagen i is thought to be “hxdden “ from cells of the immune system as 1t is only
found in avascular tissues, such as the cartilage, and the v1treous body of the eye. The
- immune system is therefore not completely tolerant of i its own type It collagen As a |
sequestered protein, CII has the ability, when mjected in Freund's complete ad_]uvant to
induce tissue-specific autoimmune disease. The disease that it induces is termed collagen ..
20 _ induced arthritis (CIA). CIA is normally induced by injection of foreign CII, which .
| provokes the production of T cel_ls alnc_l' ant_ihod_ies 'able_ to :eeognise the co_rtesponding' self-

protein.

Susceptibility to ClAin mice is limited to MHC types I-‘Aq and I- Ar -The hinding motifs o
'2_5 | of these molecules are Slmllal' to those of human DR4 and DRl Therefore 1t is belxeved

' that CII is an autoantigen in rheumato:d arthrms(RA)

‘No causal therapy i is currently avatlable forRA Exxstmg treatment methods e. g

- application of cortxcosteroxds are unspecxfic as they suppress the immune response m L
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general . Cyé g4iagigsear ch suggest an mportant role for -aut o?%’ﬁ(ﬁE?WW

cells in the pat hogenesi s of RA which has lead to the concept that
toleri-zation of these pathogenic T cells by nasal./oral adm nistration
of i nmmunogeni ¢ peptides m ght ‘be of therapeutic potential. 5

M yahara, H et al (Immunology 1995 86.110-115) describe. the use of a

fragment ofgeh¥RE CurrentlrésctRhlsag@it adinifiRtant/Rid f5r ShteRtivaTtdells td thei N M ce..
The fragrren% used (ClII 607-621) does. however not contain a binding

motif to argatmfgendfms dﬂl.mAmlcinhasdeadas the sonciept that toletinatioh of these pathorgamczi'nd

woul d therefore not be effective fqQr use as. a to]eragen_ in_human

therapy. slls by nasaj{era) efimeusitation of gpmEnegenicRAtdsRmighs be of ﬂ@meaaen

peptldes cegg)? £, 0f binding to the . human HLA DRB1 MHC protein which
IS sugg uId be of use in RA‘therapy. However these |

pept i des which are present in the 273-404 region of collagen ClI protein

- show only weak activity in relevant assays for putative tol eragens for RA .

The pepti deiysharhSH. et dl Immemelugyil99886 il b0-1d5)pdestrive the qusé bf E&agmymg:»feypeer
t herapeutic_efficacy. The present i nvent I on provides ti des which
have been fi&goliages ibthesmppressionel isdp fige The fragmephused (G 62@&9@5

tol erance to collagen CL1 _derived cel | | tides

be. used | n HaevET BB 8 PRdine o R Enk of i READR RAEGud Reriia Mt

arthritis. jndfan and wodld@hetefofe At ®e REREMV Fs\se 86la 81eAEEH Mthunfanl RR tﬁéﬁﬁf

i nvention, an isolated peptide haV| ng,. or conprising, an amno aci d

sequence of formula (1): - :
- WO 96/20950 purports to descrlbe type II collagen peptldes capable of bmdmg to the
human HLA DRB1 MHC pro_tem whxch it is suggested would be of use_ in RA therapy.
However these peptides which are present in the 273-404 region of collagen CII protein
show only weak activity in relevant assays for putative toleragens for RA . The peptides of

ts  the present invention are of a significantly greater therapeutic efficacy.

The present invention provides peptides which have been found te be particularly effective -
in inducing immune tolerance to 'ccllagen CII derived T-cell epitoﬁes. These pepﬁdes may
be used in the treatment of autoimmune conditions such as rheumatoid arthntxs

2 | |
There is therefore provided accordmg to the present invention, an isolated peptxde havmg,

or compnsmg, an amino acid sequence of formula (I):

' Aj-Xaa-Gly-Ag-As-Gly-A7-Xaa-Gly o
25 wherein; | | o |
A represents an amino acid residue with an aromatic or aliphatic side chain,
Aq represents an asparagine or erginiﬁe residue or an amino acid residue with an aromatic -
or aliphatic side chain, | :
A5 represents any naturally occurnng amino aclcl

30 A7 represents an amino acid .thh anegatively charged residue,



Al err] - Xaa- Gly Alerr]-Alerr]-Ay- A[err] Xaa- Gly _ (). 25 wherein;
Alerr] represents an amno acid residue with an aromatic or al i phatic side
~chain, =~ . WO9/BSI] represents’an asparagine or arginine rcBFHEEI0128
amno acid residue with an aromatic 3 or aliphatic side chain,

A[err] represents any naturally occurring am no aci d, 30 A7 repr'esents-
an am-no acid with a negatively charged residue, ' WO 98/ 33811
PCT/ SE98/ 00128 o 3 Xaa
represent s Xanrepresenss auy aminesicitbieesidae,cnd - Q' y repr esents a- gl ycine -
resi-due. tide of the resent invention.are preferably 9, 10 11,
12, 13, .14 félyrmregqﬂ%gyepwsm Wepti des; and aré nore preferably 9 amino -
aci d pepti des. I'n peptides of the present’i nvent ion the follow ng-

I ndependent preferences apply; - -A[ err] is F, I, L,-Aor P and is nost

preferably pepiide ofﬁ{eﬁfrés]ent ﬁvEnudn,arépre@eraﬁy giier 1 PZ‘§3' P4 BPBS amlirk] £540! Y F

-Alerr] is Kor' Alerr] : P or .Nand i s nost preferanyQ _
Preferred mpndﬂeanéamndnermefemblwﬁammmm peptidesit i on i ncl ude those :

conprising, or having, 15 one of the followi ng sequences: . ESG SPG
ENG PPG ADG QPG ARG NDG QPG QPG AKG DQG -~ APG AKG EAG PTG VTG PKG

(06 paG,  SARPRBBRAE BB e BRI R ot e ons iRt ieG Pr.

PPG PKG ANG DPG APG ASG DRG LPG ARG LTG .DAG PQG KVG ALG APG APG,
PAG ANG EKG, KQG DRG EAG, or ARG APG EPG ( SEQ IDs Nos 1 to 25 ' '
respect i vel-y; isdnd, ImA@rﬁ’r@ﬂes mioktpréferdbdy FRVG PPG ANG (SEQ I D No 8)

1 -AqisF,LL,A,R, NorPandis most preferably F
-AsisKor R
-A7isE, D, Q Por N and is most prcferably Q.

Preferred peptides according to the present invention include those comprising, or having,

15 one of the following sequences.ﬁ

ESG SPG ENG, PPG ADG QPG, ARG NDG QPG, QPG AKG DQG, APG AKG EAG,
PTG VTG PKG, AQG SRG EPG, RVG PPG ANG, PAG ASG NPG, ANG NPG PAG,
TDG IPG AKG, DPG LQG PAG, SAG APG IAG, APG EKG EPG, IAG APG FPG, PQG
- LAG QRG, FPG PRG PPG, PKG ANG DPG, APG ASG DRG, LPG ARG LTG, DAG
PQG KVG, ALG APG APG, PAG ANG EKG, KQG DRG EAG, or ARG APG EPG (SEQ

IDs Nos 1 to 25 respectively); and more preferably either RVG PPG ANG (SEQ ID No 8)
or ANG NPG PAG (SEQ ID No 10).

25 _Preferred examples of peptides according to the invention also include those comprising; or - -

hdving, one of the following amino acid sequences:

VKG ESG SPG ENG SPG; FAG PPG ADG QPG AKG; AAG ARG NDG QPG PAG; -
- ADG QPG AKG DQG EAG; APG AKG EAG PTG ARG; PQG PTG VTG PKG ARG;
% PEG AQG SRG EPG NPG; AAG RVG PPG ANG NPG; PAG ASG NPG TDG IPG; PPG



or ANG NPG PAG (SEQ ID No 10). - 25 Preferred exanpl es of pept I des . .
~according to the invention al so |nclude t hose conpri sing, - havi ng,

one of .t hew@bd/ssing am no aci d sequences: VKG ESG SPC?‘EN@W”FAG
PPG ADG QPG AKG AAG ARG NDG QPG PAG 4 ADG QPG AKG DQG EAG APG AKG EAG
PTG ARG PQG PTG VTG PKG ARG 30 PEG AQG SRG EPG NPG AAG RVG PPG ANG NPG

PAG ASG NPG TDG | PG PPG D 98/33811 |

PCT/ SE98/ 00128 | 4 CANG
NPG PAG PPRANGRPGIAG PECANPGAGG B@AIK@SLA@HGMLQKKGAG APGHAXKBPG | AG
APG PAG APG EKG EPG DDG, APG | AG APG FPG PRG PPG PQG LAG QRG | VG

APG FPG PR@MB@R@;\GLAEQPR@W[EI@FEI@ DR APG IASGAPG FRSRBRGREPGPQGLPG |
VG PTG KAAGRREAEGIGEC SPCHIC RS RAG: A PRG ARG BPCRES| BOGAPGAST,
Zﬁdr re}zg'?(:tplr eger atﬁm%ﬁ %ﬁmﬁé‘g&%& PSG E’ﬁéﬁgﬁ gfﬂ&%%@

t he .peptsi dePEG;RPG PAG ANG BRKG BV@ PTG KQGDRG E&@A@}G Qr AR ARG HPG
sequence 10 present uni nterrup ed in the 701-721 region of collagen II.

- The i nvent iBIG4SEQ IDsINasc26 méZaremptw&i)e) mrppmfctra@yaAAGdEVGRﬂﬁMiQNPG
speC|f|cto coll agen | | whi ch rses at | east nine amno -
aci ds havi g E‘Qr@@s"’é‘ﬁ‘d’@?ﬁ?&“’%‘a E,()(Ppé %?\Ié& & PAG BRGELEQIDA ¢3)-r om t he
110- 239,  338-379 and 587-895 portions of the sequence of 15 collagen I
wherein each am no aci dis optionally replaced by a functionally equival ent
am no aci d plaféradie F tiHe aoRdihg € ihe iffention BbinPritesas) @ef5 koAb Rquence
According to the | nven ion there'is further provided a pharmaceutical .
conposi to orpresent ugintepruptadrig the YHpPT2 degioncdcdllagentld t he i nvention in -

association with a pharmaceutically 20 - acceptable carrier or diluent. The
conpositions are preferably for use in providing tol erance agai nst an

autol mune el Ll RIS APRECLAnBAARE & TR lope LR collagen 1

which peptxde comprises at least nine amino acids havmg the same sequence as and

selected consecutively from the 110-239, 338-379 and 587-895 portions of the sequence of
15 collagen II wherein each amino acid is opfiqnally replaced by a functionally equivalent

amino acid and wherein the pepﬁde is of formula I as defined above.

According to the invention there is further provided a'pharmaceufical composition

comprising a peptide according to the invention in associetion with a pharmaceutically.
20  acceptable carrier or'diluent. The compositions are preferably for use in providing

tolerance against an autoimmune condition such as rheumatoid arthritis and relapsing

polychondritis.

The invention further provides the use of a peptide according to the invention or of a
25 composition according to the invention in the manufacture of a medicament for use in the

treatment of an autoimmune condition.

According to the invention there is also provided a method of treating a human or animal

suffering from an autoimmune condition such as rheumatoid arthritis and relapsing



polychondrltls : The invention further prOV|des the use of a peptide
according ‘to the i nvention or of a 25 conposition according {,&,&?ﬁ, 00128
~invention | wa9s@3ssnufact ur e “of - ‘a“medi cament for use in the eat ment
of an autoi rmune condition. Accordisng to the invention there is also
provi ded a nmethod of treating a human-or ani nmal suffering froman

aut oi mune condition such as rheumatoid arthritis and rel apsing: - WO
98/ 33811 : PCT/ SE98/ 00128 -

5 pqplojochomdimst. m,mh/whethhd nmnpnsbscscpjﬂyugehe bumeh pr agimahavithuman. or
animal with a t her apeuti.cal Iy effective: armunt of the peptlde or of-
the conposi thesapeutically effﬁ“rﬁ%’eﬁwpé@fsthﬁé’ﬁﬂ% HPLhe €amaPeSHIMt | on may be

~ prepared using nethods known to*the 5 skilled man. For exanple by using -
the standard solid phasé sequential coupling technique: . utilising an
aut omati c pefe eﬁi?u&éﬂd&@% the §Feht®dn ﬁx&?%@??epaﬁé&ﬂ&&g MethbdSkid\witEde

- Synthesis of P | des 156 first edifion ford University Press,
1991 andsR skﬂled . oFor(eadr)'xplerbymsalg the smndaﬂaesohﬂ@base\sequenmﬁabughnghaﬂmque
“Peptide Synthesis, SPCC (UK), Ltd, ~71990). The_preparation_starts from
the C terni rilisme aaAQMeGPapEde wshwebbaeaufmwle Jersss bdlhedChemical

e A B en bl By P 36 16 Ol BRI RS Bl .
after havi ”g%ptﬁn (ed) T GVati6e aﬂ&?e@;%éiﬁv&é"ﬁ' Slﬁxdt‘iklﬁéé?é 1cfe"Slygxme§1$C§P'@b ), Ltd,

met hod t he a-am no groups of am no aC| prof ecte

wi t h. F- noc or990). Ehe prepdvatthnl svgys. frétn cheCtierntingl amips atidrwiiiol can teobtainedchai ns
.of amino acids are well known in the art. The whol e protected peptide is

r el eased015 graﬁt@hﬂqqq@%ﬂi@éhﬂﬂmeebemyﬂwlmmamﬁlpmrp@hxlatqsl ISHNHA t he |
prot ected anmi

e 8 g eud 6 o PR MR, G A L0

be prepared nﬁéie@&diﬂé Sk Qﬁ'axﬂ?ﬂ‘z@ﬁ@ﬁ In lia‘Ms %bﬁﬁ}ﬁ{g method BHeiiYiaSSmio grb
condensatio see for exanple: Jones Chem cal nt hesi's of 20

Pepti des, pmrﬂﬂ:ﬁ-aﬂ:m ard progeicteddvith Emo@&fteﬂob tisthodology \Priteetive gioRipd for tmside
. appropri atel y alpha . _aminoprotected amno acid is coupled to an, -
. approprl at e|§hamsmﬁanaa¢ By areyyedk knoweinghe - The whele prpteaied Repsidstis sglpasad.

o i Gos 15, it EiloREPSRAbRd s bY SrSHRUR IBER Tnd PRIGHA it from
Teagents Or the metﬁﬁﬁ&}!hgﬂ%dﬁﬂ@%bé&hgﬂﬁ ik rdsifthy &m&ysl@rt These

" techni ques may be ‘eithef chem cal enzymatic.” The a pha am no aci d
an/ or al pha carboxyl protecting groups are renoved and

* Peptides according to the mventlon may also be prepa.red using solutxon methods by either
~ stepwise or fragment condensatlons (see for example. Iones, 1. The Chemlcal Synthes1s of
20  Peptides, pp 115-131, first edition, Oxford University Press, 1991). An appropriately alpha
aminoprotected ammo acid is coupled toan appropriately alpha carboxyl protected amino.
acid (such protecnon may. not be reqmred dependmg on the coupling method chosen) using
_dumldes, symmetrical or unsymmetncal anhydndes or other coupling reagents or . |
: -techmques known to those skilled i in the art. These techniques may be e:ther chenncal or
.. 25 -:. enzymatic. Th_e alpha amino acid an/or alpha carboxyl protecting groups are removed _and-
| the hext Suitably protected 2 emino acid of block of amino acids are coupled to extend the -
.. growmg pept1de Various combmatxons of protectmg groups and of chemical and/or

enzymatxc techmques and assembly strategles can be used in each synthesis. -



the next suitably protected am no acid or bl ock of ani no acids are coupled .

to extend the growi ng peptide. Various conbinations of protecting
groups a'n'd“;ggﬁggﬁ-i cal and/or - '~ enzymati c techni ques andeCIISESSH0I28
strategi es can be ‘used in each synthesi Ss WO 98/ 33811

- PCT/ SE98/ 00128 _ _ 6

The peptides according to the invention are defined as conprising a T-cell

epitope. In: other words they are capable of activating T-cells. There
are severah i . 3 .

~ Pref erabl y&gggg%eégeéggg%gg? nﬂng{l%erxitnr?\r}ggefe ?ﬁdzgg?leg%lp f’f‘}g?gg} ﬁéé[é‘;ﬂgip@_rl r(,:el ls .

Wi th a bi ndibegwotdsahey lreafapatile bEasivating T-cells.| Fhery aredesaabkawemiechnighes foni t h

a5 . stimulation index of at least 3. The |IFN-[err] release assay can be

carri ed outeesninipgindipgstrength . |Brefgrablya peptidgraccerdingytoimyentjon an aeltvabibe ogy
descri bed | e .Exappl,es herein, § m.l.arl he stinmulagtion, i ndex can
e Gt o MoepI Sy R SyE0eth Bt Atk 7 0 JEN- melsaSe Qe Hhfior With gl 0% ©4"
d i bed 8. ' f | JALE i . .
ndor sagn SEmuBSh iR it RS, neIEN.FAARE faR b Pt dahfitd By i el E
the assay kgowalil thRhroot bylibingthe Agtididiogtdeeckibeddy theskxhmples einx Sitnilaly

her ei n. _The peptides of the invention are of use in therapy w thout
modi fi cat i dre $imulatieneindex canchedetermingdusing-knavaeprofifgratian assajisf far¢xample

anple th be conj.ugated, . e. g.. bound lent Ly.. to,del |
Systoms, fOHosE ShIFIORS b AHRKNSPE PRI FRUSEE Farivech Solfsie the MepiRieARdsissol
/st AR | FNec Sl i P eI ARt
She peot 1 el bl Mibhlindt 28, 1965- 1988000 ARedribty e dsphsF cafifed out
prophl axi s usingdh@gietidslogy usedin the/ERarfiplsBereli)di ti ons and the terns

‘therapy' and 'treatnent’ as used herein should be taken also to
I ncl ude prophylaxis and diagnosis. 20 = . A peptide of the present

invention i.s to be taken. to be an jsol.ated peptjde_in.ihe sense that

bept 1 des. ofBEiRBPITasE e IMyGuHAR r okt b Loy HiLoB i fietion BI irmaively,
organi sm : ; - '

from a nat % %ﬂsﬁgsr s Z(}:) 82%?%1@%’ Fé/&%?@hbéctggf%y%p?g&nm Fggd’?}é:)br%g? g?ﬁb%%ﬂ%y
be cheni caltd deliweny bysséras, dopecahpleciomukesalrbibhdidg st2dctures whidheincladp thensdwlerafl be
adm ni stered at a dosage from about 10 [err]g to 10 ng per day either :
as a sitgl doxipehieh assistsbspiptian fothedntesting. 4 ti mes per day. Thus unit doses.
conprise from2.5 [err]g to 10 ng of a conpound. according to the _
i nvention. The conmpounds may be adm nistered intranasally in the form -

of sol uti Offhe RPABAST RO Bresdlt hRREST REF b 'ﬁggcﬂﬁxyche treatment, prophlaxis or diagnosis

of autoimmune conditions and the terms 'therapy' and 'treatment’ as used herein should be -

taken also to include prophylaxis and diagnosis.
20 | | _
A peptide of the present inventioﬁ is to be taken to be an isolated pepfidé m the sense that
- peptides of the present invention do not include peptides present in an ofganism. Peptides
of the present invention may be either isolated from a naturally or recombinantly produced
peptide or protein or may be chemical_ly synthesised as herein described. -

25 | _ | . | . .
The compounds may be administered at a dosage from about 10 ug to 10 mg per day either

as a single dose or in divided doses 2 to 4 times per day. Thus unit doses corhprise from2.5
- pgto 10mg of a co_mpourid according to. the invention. The compounds may be
administered i.ntranasa_lly in the form of solutions, suspensions, HFA aerosols and dry

30 poWder formulations, e.g. Turbuhaler® f'drmulations; or systemically, e.g. by oral



30. powder fornulations, e.g. Turbuhaler[err] fornulations; or

system cally, e.g. by oral V\D-98/33811'
- PCT/ SE98/ 00\&988/33811

PCTI§E98100128

admini stration in the form of tabl ets, pi F7Is, capsul es, syrups powder s or
granul es, or by parenteral .adm nlstration in the formof sterile

par ent er al
the form of
--adm ni stere

sol utions or suspensions, ~ rectal admnistration in

—

Hink sa'nloir? 1’(1) irid f8‘Fm gg tahllﬁﬁ;?ﬁ’? ofes, {yrﬁﬁke pbWi&R Bfarfifos, ¢ 8oy

conpos

conpri si ng péieneaiadmidstedticalia. thenﬁoemtofoterilopaeﬂdaranabluﬁonwﬁduspensmns or by,

‘phar naceut.i cally acceptabl e dil uent

preferred arestal admindgirgsioni tﬂlbﬂ§°rﬁb9fm€’%mm°ﬁg rraterl al.- capabl e of ..causing .

an adverse,

e.g. an-allergic, . reaction. 10 Dry powder

adj uvant or carrier. Particularly -

formul.ati ons and pressurized HFA aerosols of the conpounds of the ll.nventlon
may be agdmi g E&hﬁé‘urmé draseainveﬁml xaay B® adrﬁﬁﬁstexebehaﬁéxpawh Beas® ?Hahmewcal
e

desirably finely. - divided.” The finely divided conmpound pre

rably has

a

mass nedi an cotnpomum carhptisisg theframpound of the[imverition mnoknhmpudmmnhspended in a

propel | ant

err]-Cer

xtur h t he tance,of a dis ant such as a
3]1 V&%ﬁp@i 93 vany of c&"Q %c‘é}eﬂuprefa Mg salt,

phosphol i pi gomgﬁ'smons not%hh%lnxﬁé‘m %?ial %bl% &%hﬁdrig@ﬁ SE/«%?Q, 9.§Can allerg c,

pol yet hoxyl at e

surfactant, or ot arnmaceut | cepta

di sper sant . reaction. The conpounds of the i nvention may al so be adni ni stere_d

by nmeans of

a dry pomder 20 inhaler. The inhaler may be a single or a

mul ti -dd%e inhal er, and nmay be a breath actuated dry powder inhaler.

One possi bi
subst ance,

br%%owﬁext fon%lhtlhh?anéi ﬂ%h@(m%d’ A c‘% QIO e hinBodhdsHr? ﬂlrx] {nvennon

aride, 'a sugar alc

anot her pol ymlysbe admihistered b;anasaernhalanen ZEEJr ishalion, th@c@npdnﬁﬁt:@ﬁesxr@ﬂ}uﬁﬁa?

raf fi nose,

nel ezitose, lactitol, maltitol, trehal ose, sucrose,

manni tol ; adtvidedaThp fi nAb‘t@Hﬁisti rompgundprefarghly pagia mmeé@mhefyeuéhan .

coat ed by a
into hard g

conpounds of Sttt Gao SHS A P BECbtroR e PG sk e R E’l‘f’g@ﬁp‘d o

_ ?‘?‘psu' ?S_ S%.{ky[l)saccgar ?raspe uonn %{éﬁ of po{ye&lo%(ﬁhedasuhg Iar?tt 5{?‘ h er pharmaceutlcally B

'_ acceptable dispersant.

20

_ manmtol and starch. Altemanvely the ﬁnely dmded compound may ‘be coated by another '

The compounds of the invention may also be adrmmstered by means of adry powder :
inhaler. The inhaler may be a smgle or 2 multi dose mhaler and may be a breath actuated
dry powder mhaler '

One possnbxhty is to mix the finely dwzded compound w1th a camer substance e. g a
mono-, di- or polysacchande a sugar alcohol or another polyols Sultable carriers are B

sugars, e.g. lactose, glucose, raffinose, melez1tose lactltol maltxtol trehalose, sucrose

- substance. The powder mixture may also be dlspensed into hard gelatme capsules, each

contammg the desxred dose of the active compound

30

The pharmaceutrcal composmon comprrsmg the compound of the mvennon may

conveniently be tablets, plllS capsules syrups, powders or granules for oral admrmstratlon

a

B st S0 £ BRoch Ak o Bl 5. bpRapp
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“sterile.par WO 8310l uti ons or suspensions for parenteral adM¢HEEWS/GI80n

or suppositories for _ rectal administmation. For oral _ :
adm ni stration the active conpound may be adm xed with an adjuvant or a.
carrier, '5 e.g. lactose, saccharose, sorbitol, mannitol, starches such -

as potato Sts@rfiéiparefteral SbRE6Hs ﬁ*snsg/cns'ioﬁWAr%%&é@éaiﬁﬁgﬂsﬁhﬁﬁ?ﬁ%ﬁ;P&ﬁ&dn“é@?or a

bi nder such as gel ati ne or pol yvinyl pyrrolidone, cant. such
~as magnesi umectaledninisiraden.ci um st ear at e, pol yet hyl ene gl ycol, waxes,
paraffin, and the like, and then conpressed.into tablets. If coated tablets
. are required, the ~cores, prepared as described above, may be coated

th g ’ _ ; _ . ont ai bic.
gel at i ne. |t Ak oo FeBionng 8 bthpoulh sy SERAERA A nE puy T 3 AR
tablet. may leg. daadsegsasthidtose, setbitalpmanfiedly stichel S3R la¥ potatdstarch SRFh strch or

vol atil e organi c saol vent. . . For the preparation of soft gelatine
capsul-es, tREydepastnrellniope derivatives acdinder such #p. gelating or polyvimyipyaralidonerand a

Domouny e uEtiesE uch Bk eley B ar e AR R BBl Rt Byl dvaesy,
| act ose, sagrbdfifsd the like, %08 lﬂiantﬁo_tnéﬂ?aé& {ried tab&ftsé}'lt?&&&d taBlets WrOfRyuired, the
|

- derivatives or gelatine. Also |liqu r sem soli formul ations of the

drug may be cPras| pigparad s Hescribebabove nmay bp sedted with a c@Bcenttategi sugamsodytionat i ons
for oral appli.cation may be in the. form. of rups Qr suspensi ons, . f.or

exanpl e g of)l%’%*}“g*hg‘a&?ﬁ?‘ﬁ%?ﬁ-gg%ém Snedatne: tajﬁﬂ"ﬁ&f‘%m@éﬂﬁ’gsﬁﬂﬁé%lp{(%nd a
mxture of Ajternfiive))®e tabRt flay b8 LY£EL @!ith%%ft%l@?éifﬂa@g éi%tséﬁ/@? in Qpéa'dﬁggl ly

such li-quid preparations may cont.ai.n col our’ avour |
~agent's, sacowelatilerganid solvebbxyriet hyl cel | ul ose as a 't hi ckeni ng agent or
ot her excipients known to those skilled in art. 25 - .  The inventionis
-now illustrated by the foll owi ng Exanpl es which should not be

I nterpret ed R el prepdriGort HEsoy REARE chﬁk‘ﬁ?éﬁ the "Compound may be admixed with e.g. 2

15 vegetable oil or polyethylene glycol. Hard gelatine capsules may contain granules of the

compound using either the above mentioned excipients for tablets, e.g. lactose, saccharose,
sorbitol , mannitol, starches, cellulose derivatives or gelatine. Also liquid or semisolid

- formulations of the drug may be filled into hard gelatine capsules.

20 Liquid prei'aarations for oral application may be in the form of syrups or suspensions, for
| example solutions containing the compound, the balance being_s’uéar‘and a mixture of
ethanol, wéter, glycerol and'prOpylene glycol. Optionélly such liquid preparations may
contain colouring agents, flavouring égents, saccharine a'nd.cé:boxymethylcellulose as a.
'thicken'ing agent or other excipients known to those skilled in art.
The invention is now illustrated by tﬁe following' Ekamples which should not be

interpreted as limiting the present invention.
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9 owoe . Exanple 1 The Cl | peptide
‘chains i stW@9BABAbl e 1 each consisting of 15 amino acids wdESHROESi sed
usi ng an SMPS 350 autonmated synthesi ser (%insser, Frankfurt/Min, Germany)
using known Fnoc chem stry (see Atherton and Sheppard, Solid Phase
Peptide Synthesis - A s Practical Approach. IRL Press, Oford). Each

pepti de was then acetylated at the N-- ‘termnus and amidated at the C
termnus. The quality of the peptides Examplesbssed by ©~  "HPLC and mass _
rsrgfgf:{]?:? Q%e&&y%e&? clzh%.in%flisEer&em %chl ldee%hcc%plgilstrirgrge gflt _fmigég;gﬁjté%\cliegc synthesised -
Peptide  Afipe Acd : . . .
150- 124 VIR IES IR0 EInaced GBicslrtr QIR R, Qlmany) using
140- 154 AAGoMREFHbcldntistiAGee Akt dnd @Sd@m%e Synthesis - A’

161- 175 GRPG FPG APG AKG EAG 665-679 PSG APG PQG PTG VTG L -
© 170- 1845 Altagtical Appropgis IRREresse@xf@d). Bod pepidew@s Biea astglated at the N-185- 199

PEG AQG SRG EPG NPG . 701-715 AAG RVG PPG ANG NP . 203-217 . PAG
ASG-NPG TDEFHIHRUS a“% aﬂ?@?@ﬁ %h‘?p(@éemeump@lm@%pe% the peptides waspssessed RIpG TDG

1A AP, TR 54wl Ao R R R e pepices i e iR P

PRG  770-m@léculBP@eiRlc LAG QRG | VG 230- 244. APG FPG PRG PPG PQG
779-793 QPG | VG LPG QPG ERG .- 338-352 LAG.PKG ANG DPG RPG -

-806- 820 KQG APG ASG DRG PPG. . .. - $34:367 EPG LPG ARG LTG RPG_ | 82
1-835 'PVG PPG LTG PAG EPG T AR -

" 10

Peptide | Amino acid fesidues L Pepﬁde 'A?mir'xo acid 'residueS o
110-124 | VKG ESG SPG ENG SPG_| 635-649 | FAG PPG ADG QPG AKG.
140-154 | AAG ARG NDG QPG PAG | 641-655 | ADG OPG AKG-DOG EAG
161-175 | GPG FPG APG AKG EAG | 665-679 | PSG APG POG PTG VTG
170-184 | APG AKG EAG PTG ARG | 677-691 | PQG PTE VTG PKG ARG
185-199 | PEG AQG SRG EPG NPG | 701-715 | AAG RVG PPG ANG NPG
203217 | PAG ASGNPGTDGIPG _ | 707-721 | PPG ANG NPG-PAG PPG _
209-223 | NPG TDG IPG AKG SAG | 740-754 | RAG DPG LOG PAG APG
218-232 | AKG SAG APG IAG APG _| 749-763 | PAG APG EKG EPG DDG
|224-238 | APGIAG APGFPGPRG | 770-784 | PPG PQG LAG QRG IVG
230-244 | APG FPG PRG PRGPQG _ | 779-793 | QPG IVG LPG QPG ERG
338-352 | LAG PKG ANG DPG RPG _ | 806-820 | KQG APG ASG DRG PPG
353-367 | EPG LPG ARG LTG RPG | 821-835 | PVG PPG LTG PAQ EPG
1365379 | RPG DAG PQG KVG PSG | 857-871 | ETG ALG APG APG PPG |
| 593-607 | PPG PAG ANG EKG EVG _| 881-895 | PTG KOG DRG EAG AQG |
614-628 | STG ARGAPGEPGETG | | ]




365-379 RPG DAG PQG KVG'PSG  857-871 ETG ALG APG APG PPG
593-607 PPG PAG ANG EKG EVG  881-895 PTG KQG DRG EAG AQG

- 614-628 STqvébésRlitc EPG ETG e WO . 98/33811  PCT/SE98/00128
PCT/ SE98/ 00128 - 10
The portions of the amno acid which are dRown in bol d were found to be the
. core sequences, i.e. the parts of the amino acids which were bound
nost strongly, by conparing t he bi ndi ng strengths of structurally

cl osely rel aiped Redlsiof 5id . : _
Exanpl e 2 q)ONbuse %ﬁan\l/\l/gg 2 which ag s PHmIn Dol were found fo bs the core

di gesti on useq@nkesone thephﬂsl ¢fubSamiid acids whibR Wekd Bduh@ maosd strén Og!f' Wc&ﬂﬂ)atrmg
precipitation. Rat ClI urified fromthe Swarm chondrosar cona

agai n usi ngﬂlmb\mmgéémm% sstrutiwsallyotlpsedie refated peptifiessol ved in 0.1 M

acetic acid. Collagen for use in restinulating primed |ynph node cells was
denatured by 10 incubating at 56[err]C for. 30 mnutes. =

Exanpl e 3 To test proli feratlve responses and cytokine rel ease in
drai ned bynph node cells, male ( BExamplePBA/ 1) F1 mice, 7-10 weeks of
age, were inmunised in each hi nd foot pad with 15 50 [err]g nouse C| or
synthetic payiousdeCTemub sxticesdl from Riphidtenn bgipebsial diFtéieh usthd Kfown techn E§ éHdt :
M). Arthritis was induced in the sanme nicé when they were 7 to .10 :
ol d, by thqwﬁwtthcrspuigiesirw salt peecipitatinn. Rat€llovastpusified ifforittel Swte| er r] g of
rat Cl 1 enmul 20 After 5 weeks,

e S g Rhag) o higtipss Fheckolagens v sl iy Mgt

Wi th ahid deid Childgeh £ se it i ely
arthritic joi n%s from Q% esgé rﬁ)sggllu\y\erg then lgﬁho gégér% poo e?'gh?ga/?}re
reactivimy umtﬂ)hEng)aMCdbrm)mtﬁll . peptides .prepared in Exanples 1
ina proliferation assay in the follow ng way. 25 Cytokine rel ease was
assayed from 50 [err]l supernatants of primary cultures of nmouse Cl|

Example 3 -

_To test proliferative responses and cytokine release in drained lymph node cells, male
(B10.Q X DBA/1) F1 mice, 7-10 weeks of age, were immunised in each hind foot pad with
15 5_0 1g mouse CII or synthetic peptide emulsified in CFA (contz_umng H37Ra, Difco,
- Detroit, MI). Arthritis was induced in the same. mice when they were 7 to 10 weeks old, by
. 1mmums1ng the mice at the base of the tall with IOOp.g of rat CII emulsified CFA as

prepared in Example 2.

20  After 5 weeks, mice were boosted with 50ug of CII emulsified in a 1:1 i_atio by weight with
IFA (DIFCO, De;:oi_t, MI). Lymph node cells drained from sevefely arthritic joints from
these mice were then remove_d:and pooled to test reactivity to the panel of mouse CII

peptides preparéd in Examples 1 ina proiifcration assay in the following way.
25 Cytokine release was assayed from 50 ul ‘sllzpematants of primary cultures of mouse Cll -
primed lymph node cells were restimulated in vitro with the panel of CII peptides prepared

according to Example 1 using IFN-'y and IL-4 minikits (Endogen, Cambridge, MA).

The results are shown in Ta_ble 2.



_ prirréd | ymph node cells were restimul at ed ih vitro' with the panel of ClI
- pepti des pr epenssssiL according to Exarrpl e 1 using | FEN-[ err] peurSEDR/0ct28.
m ni ki ts (Endogen, Cambri dge, M) : The results are shown in Table 2.

VO 98/ 33811 o PCT/ SE98/ 00128
11 Table 2 Peptide S .
| FN-[ err] Rel ease( ng/ n1 ) Pept | de S I FN- [ err] Rel easé (ng/m) 110-124
2.2 2. " 635-649 2.7 b 0.4 140-154 2.1
1.5 | 641 655 2.0 0.9 1 3.1 4.2 |
665-679 3.5 - 1.5 170 184 1.5 . . 677-691 2.2
2.9 185-190 4 1 Z01..715. .18 0O 2.5 - 203-217
3.6 . 6.5 _ 23 5 2
7407754 2. j& piide | ST W%M@)J Peptide 551?’ 4%&9 YR E“W&B% 4,8
1.0 224-248 1054 4.4 12 1.4 230-244
3.9 8“9.1,_ 22 | oo 73\,. 3-9 \:ﬁgst,,c éi 04 4
806-820. 2034036 B&7; B-1 15 1.5| a1 324-1835 1 1.8
365-379 28— 12 oapq 241057 2 6-32%93-607{ 2.0
0.7 183117896 3.2. 16 42 0.6 |665-679| 3.5 15
| 170-184 | 15  lemme91)22| 29
185-199 | 4.1 19 701-715| 180 . 25
203-217 | 3.6 | 65  |707-721| 194 | 5.8
209-223 | 5.2 o 740754 |28 | - 24
218-232 | 3.9 23 749-763 | 48 | 10
224238| 50 | - 44 | 770-7841 2.7 | - 1.4
230-244 | 3.9 58 l719793] 39 | |
338352| 44 | = 20 = 806820 23|
353-367 | 3.1 15 [821-835] 1.8
365379 28 | l8s7-871| 24| 03
593-607 | 2.9 07  |881895|26 | 06
614-628 | 2.7 2.3 " | |
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Exanple 4. qph node cells from mce primed with nouse l{a-ﬂ,sm@lis
depl et ed of el tﬁer T cells or B cel | s by ‘passage through a
magnetical ly activated cell sorter ( MACS) 13si ng super - par amagneti c

m. cr obeads conjugated wth monocl onal rat anti-mouse L3T4 (CD4) 5
anti bodies or rat anti-nmouse B220 (CD45R)’ (both fromM Itenyi Biotec GrbH,

Ber gi sch d adbach, Germany) as re m‘rerid d by the manufacturer except
t hat PBS contai ni ng 2% FCS, 5 nM [err]M2-ME and 10 nM HEPES
~was substituted, for PBS/E&@ buffer - - The_fractions were anal ysed on a
FACScan f | okyEphdiede eslly fnpmimaige Brlm@firvélﬁhryw%ei% were deptetptof eithar Jatadls or B

T féﬁtgqﬁs‘lryﬁﬁ%%%geﬁ R e ber i v ol st ?@ﬁ) S
washed thre? aitlHg hi#BRetic mxcroWaHBcﬂ}@ﬁté@QitH'iﬂdHoEi&ﬂhltrﬁ %]égﬁ gglrgﬁ tion -

and then pu proliferation assays usi ng t e et edin

Exanpl e 8. EmibarkiscorCavantifmoudel B2205(CD4SRY €both dpat Miltenyi Biotet GmbsHl) Bergiscle! | s
from spl eens from ngeneic mce as antlgen presentlng cells in aratio of -
1: 2 by wei gftadbaeh,Geermany) as rgeeramendadhy the manyfachirer axgep: thet RBS consaining e

from spl eengcdSs iy ed, 36 e A 1o b SAPhTErS wRbudiginhahor B 7BY AR 0RY

cells.

Cel | - Type  The fractions were analysed on a FACScan f1I6% onat ed
13. 6 CD 4 EnTns Wers anaty can fISW ¥y ohHE Blcton chleggt{)Qx@Hg

21.4 - CEKEC-Depjugabd anti-mouse-CD3-¢ for stammg T-cells and FITC-conJugated anti-mouse0. 3

CD45R+ Depl e _

CD45R+ BPri &4 t-chain for B cells (Pharrmgen San Diego, CA). The cells were washyd4hree times
with DMEM medium without serum after separatlon and then pat into prthe_rauon assays
using the method described in Exarriple 3. Enriched CD4+ T cells were mixed together
with spleen cells from spleens from syngeneic mice as antigen presenting cells in a ratio of

1:2 by weight. AP cells are used in the form of a single cell suspension from spleens
15 treated with 0.84% NH4Cl at pH 7.4 to lyse red blood cells.

CellType ' . cPMx107
Unfractionated | 13.6
CD4+ Enriched S 214
CD4+ Depleted I - 0.3
CD45R+ Depleted 125
CD45R+ Enriched S e 04
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13 - - ' _ SEQJENCE LI STI NG
- 1 ESG SPG ﬁﬁ@wsSsnSEQUENCE I'D No: 2: PPG ADG QPG
ARG NDG QPG SEQUENCE I'D No. 4: QPG AKg3
-AKG EAG SEQUENCE I D No. 6: PTG VTG PK
EPG SEQUENCE I D No. 8: RVG PPG ANG
SEQUENCE I D No. 10: ANG NPG PAG
SEQUENCE | 12: DPG LQG PAG.
SEQUENCE | - 14: APG EKG EPG
SEQUENCE | 16: PQG LAG QRG 20

|

|

10 SEQUENCE

17:
SEQUENCE 18 PKG ANG DPG
SEQUENCE LPG ARG LTG
SEQUENCE | D SrE&U‘éé‘CEAR;NRPé B¥&SPG ENGRY
SEQUENCE | D
- SEQUENCE’I D
QPG AKG .
PCT/ SE98/ 00128

OOUOUO
55555

IIPNW03: ZRG MBG QRG NDG QPG PAG

SEQUENCE |1 D No. 19:
SEQUENCE | D No. 21:
ENCE | D No. 23:

FRUERCHRINICE ARG S50 sequence 1
SHCWENCE

No. 29: ADGS
SEQUENCE ID No.
- SEQUENCE ID No.

10

15

20

25

30

'SEQUENCE ID No

SEQUENCE ID No.
SEQUENCE ID No.
'SEQUENCE ID No.
SEQUENCE ID No.
SEQUENCE ID No.
~ SEQUENCE ID No.
'SEQUENCE ID No.
SEQUENCE ID No.
' SEQUENCE ID No.
SEQUENCE ID No.
SEQUENCE ID No.
SEQUENCE ID No.
" SEQUENCE ID No.

SEQUENCE ID No.
SEQUENCE ID No.

SHQRNEEIRNoa QPG AKG DQG

5: APG AKG EAG
6: PTG VTG PKG

8: RVG PPG ANG
9: PAG ASG NPG

.7: AQG SRGEPG
' SEQUENCE ID No.
SEQUENCE ID No.
SEQUENCE ID No.

10: ANG NPGPAG

11: TDG IPG AKG
12: DPG LQG PAG
13: SAG APGIAG

14: APG EKG EPG

15: IAG APG FPG

16: PQG LAG QRG
17:FPFGPRGPPG
18: PKG ANG DPG.

19: APG ASG DRG

20: LPG ARGLTG
21: DAGPQG KVG |

22: ALG APG APG

23:PAGANGEKG
24:KQGDRGEAG

25: ARG APG EPG

SEQUENCE ID No. 26: VKG ESG SPG ENG SPG
SEQUENCE ID No. 27: FAGPPG ADG QPG AKG -
SEQUENCE ID No. 28: AAG ARGNDG QPG PAG

PCT/ SE98/ 00128

éEQJEN%ENCE }’BQNO'

SEQUENCE I D No.. 5: APG

ID No. 7: AQG SRG

~ SEQUENCE | D No. 9: PAG ASG NPG
SEQUENCE I D No. 11:
~SEQUENCE |1 D No. 13:
15:

TDG | PG AKG 15

SAG APG I'AG

1 AG APG FPG.
FPG PRG PPG

APG ASG DRG

DAG PQG KVG 25

PAG ANG EKG

ARG APG EPG |
D No. 27: FAG PPG ADG
WO 98/ 33811

14 SEQUENCE | D



SEQUENCE I D No. 30: APG AKG EAG PTG ARG SEQUENCE I D No. 31: PQG PTG VIG.-
PKG ARG SEQUENCE I D No. 32: PEG AQG- SRG EPG NPG 5  SEQUENCE I D No. 33:
. AAG RVG PPeyédknisirlc SEQUENCE. I.D No: 34: PAG ASG NPG TDG PEGSE98/00128
SEQUENCE I D No. 35: PPG ANG NPG PAG PPG ° SEQUENCE I D No. 36: NPG TDG | PG
. AKG SAG SEQUENCE I D No. 37: RAG DPG LttSPAG APG 10 SEQUENCE | D No. 38:
AKG SAG APG | AG APG SEQUENCE I D No. 39: PAG APG EKG EPG DDG

SEQUENCE ID DB 486 | AC ARG EBG P ENCE ID No. 4 1: PPG PQG
LAG QRG | VGSEQUERKESE BRo- 265 AD QEGéggﬁﬁg PPG PQG 15 SEQUENCE | D No.

43: LAG PK %E@ﬁg% MG KQG APG ASG DRG PPG
SEQUENCE |§€§EE§@5 EE@‘LB& @ "’éﬁbJENCE ID No.. 46:- RPG DAG PQG
KVG PSG mDDINd\IGI BQG G VAIGPRREARRS PPG 20 SEQUENCE | D No. 48:
PPG PAG ANG ERG EVG ENCE | D No. 49: PTG KQG DRG EAG AQG

SEQUENCE |DSEQUE€£E@@I¢\ RFG AQG SRGEPG NBEQUENCE 1D No. 5 1: AAG RVG
PPGANGNPG D RG, PAG PPG 25 S
PCT/ SE98Y ooﬁgﬁ%@%ﬁh fgbAA%?RV%D&é%E NG

15 ' SEQUENCE ID No. 34: PAG ASGNPG TDG IPG - - Cains
1. An isol ated peptide having an am no acid sequence of fornmula (1):

A err] - Xaa- SEQUENCE DA ®35} PE!};AN@é‘KPq}BQe&PHJy () wher ei n;
SEQUENCE ID No. 36: NPG TDG IPG AKG SAG = S |
SEQUENCE ID No. 37: RAG DPG LQG PAG APG
o - SEQUENCE ID No. 38: AKG SAG APG IAG APG |
SEQUENCE ID No. 39: PAG APG EKG EPG DDG
SEQUENCE ID No. 40: APG IAG APG FPG PRG
SEQUENCE ID No. 41: PPG PQG LAG QRG IVG
SEQUENCE ID No. 42: APGFPG PRG PPGPQG
s SEQUENCE ID No. 43: LAG PKG ANG DPG RPG
SEQUENCE ID No. 44: KQG APG ASG DRG PPG
SEQUENCE ID No. 45: EPG LPG ARG LTG RPG
* SEQUENCE ID No. 46: RPG DAG PQG KVG PSG
SEQUENCE ID No. 47: EXG ALG APG APG PPG
20 SEQUENCE ID No. 48: PPG PAG ANG EKGEVG
* SEQUENCE ID No. 49: PTG KQG DRG EAG AQG
SEQUENCE ID No. 50: STG ARG APG EPG ETG
SEQUENCE ID No. 51: AAG RVG PPG ANG NPG
SEQUENCE ID No. 52: PPG ANG NPG PAG PPG



Alerr] represents an am no acid resi-due with an aromatic or al i phatic side

chain, ’ Ad represents an asparagl ne or arginine resi dlifcﬂ no
©acidresi dUWOWBBEBIAN aromatic- © 10 or ali phatic side chain ényﬁiboﬁﬁ‘

Alerr] represents any naturally occurringygm no acid, ‘AT
represents -an anino acid with a negatively charged resi due, - Xaa
represents any am no acid residue, and Ay represents a glycine

redeML" 2. An isolated peptlde conprising the amno acid |
seque I 'I'Lﬂﬂ”m”“m peptides clainmed - in claim 1. S 3. A
peptlde acc drdi"ngsto*cl ai m 2 whi ch contains between 10 and 15 ami no aci ds. -

20 4. A peptide accordi ng 't o clBhiasl wherein Alerr] represents a
l'ysi ne or argl nine residue and . . . A7 Tepresents a glutamc acid = .
resi due. 5. An isol ated peptide having any one of the follow ng
sequences: 25 ESG SPG ENG : . PPG ADG QPG ARG -NDG
QPG L £pdfdee h &E&d@&@ £ £
WO vg/ 33g11l AR aving an amin T/ 5E08 °fm 012@
16 s PTG VTG PKG A@ SRG EPG,

| A1.—Xaa-Gly—A4-A5-GIy-A7-Xaa-Gly ()

wherein; | | ' |

A represents an amino acid residue with an aromatic or aliphaﬁc side chain,
A4 represents an asparagine or arginine _residue or an amino acid residue with an er.omatic
10 oraliphatic side chain, | |
~ As represents any naturally occurnng amino acid,
A7 represents an amino acid with a negatxvely charged re51due
Xaa represents any amino acid resldue, and -
Gly represen'ts a glycine residue. o
. _ S |
2. An isolated peptide comprising the amino acid sequence of any of the peptides claimed

in claim 1.

~ 3. A peptide according to claim 2 which contains between 10 and 15 amino acids.
20 | :
4. A peptlde according to cla.lm 1 wherein As represents a lysme or argmme re31due and

A7 represents a glutamic acid re51due

5. Anisolated peptide having aﬁ_j one of the following sequences:
»s  ESGSPGENG, E |
- PPG ADG QPG,
* ARGNDG QPG,
QPG AKG DQG,
APG AKG EAG,



RVG PPG ANG NPG PAG TDG | PG AKG : DPG, |
LQG PAG, SAG. APG TWMM@!:H@‘EPG 10 | AG APG FPG - PQG LAG
QRG. - FREDBSIS3sPPG - APG ASG DRG, 15 pEfisEIdi60L28G
DAG PQG KVG, : ALG APG APG PAGANCGEKG, KQG DRG EAG or 20 ARG
APG EPG (SEQ IDs Nos 1 to 25 respectively 6. An isol ated peptide
conprising the am no acid sequence of any of the peptides clained - in
claim 3. 25 7. An isol ated peptide having any one of the following
sequences: PTG VIGHK&GESG SPG ENG SPG  FAG PPG ADG QPG AKG; . AAG ARG
NDG QPG PAG 30 ADG QDG AKG DQG EAG ' : S :
PCT/ SE98/ 0AQEBSRG EP@D 98/ 33811 - ' o 17

APG AKG EAEVIE‘}T% élﬁ G,
~ PAG ASG NG,
s ANG NPG PAG,
 TDGIPG AKG,
DPG LQG PAG,
SAG APG IAG,
APG EKG EPG,
10 IAGAPGFPG,
. PQGLAG QRG,
- FPGPRG PPG,
' PKG ANG DPG,
~ APG ASGDRG,
15 LPG ARGLTG,
DAG PQG KVG,
'ALG APG APG,
PAG ANG EKG,
' KQG DRG EAG, or |
» ARG APG EPG (SEQ IDs Nos 1 to 25 respectively).

6. An isolated peptide comprising the amino acid sequence of any of thie peptides claimed-

in claim 3.
25 7. An isolated peptide having any one of the following sequences:

VKG ESG SPG ENG SPG;
FAG PPG ADG QPG AKG;
AAG ARG NDG QPG PAG;

' 3 ADG QPG AKG DQG EAG;



PQG PTG VTG PKG ARG EPG NPG ~ AAG RVG PPG ANG NPG
5 PAG ASG NPG TDG I l‘!” | NPG PAG PPG NPG . T%%

- SAG . - Wsﬂ@ﬁiL $  AKG SAG APG | AG APG EKG :
EPG DDG_; APG | AG APG FPG PRG, : PG PQG LAG QRG IVQ : APG FPG
PRG PPG PQG LAG PKG ANG DPG RPG ]15 KQG- APG. ASG DRG PPG _ EPG
LPG ARG LTG RPG RPG DAG PQG KVG PSG ETG ALG APG APG PPG
PPG-PAG ANG EKG EVG 20 PTG KQG DRG EAG AQG or STG ARG APG EPG ETG
(SEQ I Ds NQ?GZQ{G@@@F’I@MI vely). - 8.. An isolat ed peptide which is.
a 10 to 14 am no acid peptlde fragnment of any ‘one of the - pepti des -
cl ai med irPQGd?TrGWTGEKGARG 9. A peptide-according to any one of the
precedi ng cl al ns_Whi cgpgaélg to T-cells withha =~ binding strength of at
| east 2 i PEG assay. - 710. A peptide according to any
one of . the G ich binds to T-cells with a 30.stinulation

‘i ndex of d%RF"Bﬁ ?GA@G%P&? o -

s PAG ASG NPG TDG IPG; : ' -
PPG ANG NPG PAG PPG;
NPG TDG IPG AKG SAG;
RAG DPG LQG PAG APG;
AKG SAG APG IAG APG;

10 - PAG APG EKG EPG DDG;

APG IAG APGFPGPRG; -
PPG PQG LAG QRG IVG;
APG FPG PRG PPG PQG;
LAG PKG ANG DPG RPG;

15  KQG APG ASG DRG PPG;

 EPGLPGARGLTGRPG;
RPG DAG PQG KVG PSG;
ETG ALG APG APG PPG;
PPG PAG ANG EKG EVG;

2 PTG KQG DRG EAG AQG; or _
STG ARG APG EPG ETG {SEQ IDs Nos 261052 réspectively).

8. An 1solated peptide which isa 10 to 14 ammo acid pepude fragment of any one of the
peptxdes claimed in claxm 7.

25 | |

| | 9.A peptide according to any one of the preceding claims v_vhich.binds to T-cells with a

bi_tidi.ng strength of at least 2 in an IFN-y release assay.

10. A peptide according to any one of the preceding claims which binds to T-cells with a

30 stimulation index of at least 3.



VIO 98/ 33811 | T -
EST/ iEggi)?&ééiggﬁqrd|”!!l|!w,|ﬂ|!l"y”!"jul t he precedi ng cl ai ns mmm.issmdm

sequence of the - peptide is present fgn t he sequence of collagen I

bet ween positions 110-239, 338-379 or 587-895. 5 12. A peptide
according to claim 11, wherein the sequence of the peptide is .present in
the 701-721 region of collagen II. - 13. An isolated peptide
according to any of the preceding clains, for use in nedical 10 ‘therapy.
14. A peptide according to claint3, \/\herel n the nedical therapy conprises
the inductjRnA peptide &icofdMgtoan dne of e prédedingds@aitfs vAieréif fﬂh@geqdemmmﬁ@
according to any of t.he preceding.clains, in the nmanufacture

medi canmentpeptide isspresent tﬂmesm:mpfccbllageraﬁtbotwmrpesmonﬂl 10-239, 338- 379 or16 Use
accordi ng go cl aim 10, wherein the autoinmune condition is rheumatoid

arthritis. - 17. A pharnaceutical: corrpoSition conprising a peptide
accordlsng to any of clains 1 to 12 - . in association with a _

phar maceutical |y acceptable carrier: or diluent therefor. 18. A

met hod of {7 eﬁgiePﬁd@a&Ufmﬁb Rclan mahm%%iﬁ gie Rudtice lof ﬁﬁ'ﬁéﬁﬁﬂe E?ﬂréé%ht frwe an
‘aut oi mmune con I on met hod conpri ses supplyingt n-or ani.mal
with a 25 ’iOie?ZlbmgtonmﬂcloyamTIéctlve anount of a peptide according to any
one of clains 1 to 12 or of a conposition according to claim17.

19. A peptide conprising a T-cell "epitope specific to col | agen I'l which
pept i de corg:) rAnsﬁﬁlated peptide according to any of the precedmg claims, for use in medical

10 therapy

14. A peptidé according to claim13, wherein the medical therapy comprises the induction.

of tolerance.

1s  15. Use of an isolated peptide according to any of the preceding claims, in the manufacture

of a medicament for use in the therapy of an autoimmimne condition.
16 Use according to claim 10, wherein the autoimmune condition is rheumatoid arthritis.

» 17. A pharmaceutical composition comprising a peptide according to any of claims 1 to 12

in association with a pharmaceutically acceptable carrier or diluent therefor.

18.- A method of treating a human or animal suffering or liable to suffer from an -
autoimmune condition, which method comprises supplying the human or animal with a
25 therapeutically effective amount of a peptide 'a_ccording to any one of claims 1 to 12 orof 2

‘composition according to claim 17.-

19 A peptide comprising a T—cell"epit'ope épECifié to collagen II which peptide comprises
at least nine amino acids having the sarne sequence as and selected consecutively from the

30 110-239, 338-379 and 587-895 portions _of' the sequerice of collagen II wherein each amino



at least nine amno a me sequence as and selected: -
consecutively fromt hﬂmm“m{mﬂwmmng8379 and 587-895 portions of. the
‘sequence ofwoetsmyen | I wherki ' edch*amino = - " PCT/ SRGS/S588/98328

WO 98/ 33811 o A - - 19 acid is
optionally replaced by a functioenally eq-ullgval' ent. am no acid and wherein the
pepti de is of formula o - o I '

Alerr]-Xaa-A@y-Alerr]-Alerr]-Ay-Alerr]-Xaa-@y ()

wherein; 5. : oI A bt | [ bi WheFan el e

al i phatic s‘fllc @E?Rg%ﬂ%ﬁﬁ%ﬁ ggﬁ@?@ﬁﬂ@ﬂ%ﬁ? ggﬁ\glglra ngré’i%. ni ne rlges[,’iﬁ due

or an am ngs 8ffoimudsi due with an aromatic. ~or aliphatic side chain,
~Alerr] represents_any naturally occurri-ng am.ng acid, Alerr] represents-

an am no achpXaptGy éga@%%‘!%‘aé‘r@yged TesidUd 10 Xaa represents any

am no acid “rrfesréi%ye, and Gy represents a glycine residue.

s Ay represents an amino acid residue with an aromatic or aliphatic side chain,
Ag4 represents an asparagine or arginine residue or an amino acid residue with an aromatic
~or aliphatic side chain, | | |
As fepresents any naturally occurring amino acid,
Ag fepresents an amino acid with a negatively charged resic_lue,
10 Xaa represents any amino acid residue, and

Gly represents. a glycine residu_e_.



