WD 2007/ 039552 - 1 - PCT/ EP2006/ 066866 | NTERLEUKI N-1
CONJUGATES AND USES THEREOF FI ELD OF THE | NVENTI ON
wQ 0@00395Fhe present inventiem—s in the fiel dSPOF/EP2006/066866
medi ci ne, public health, imunol ogy, nolecular
bi ol ogy and virol ogy. The invention provides
CONPOSIINTHRLEPKIN- 8 CUNAUGATES ANIEPUSRES FIHEREAIVLP)
or a virus particle and at |east one antigen, wherein
said antigen is an Interleukln 1 (IL-1) protein, an
IL-1 fragnment or ein covalently
linked to the VL r t eﬁl&]ﬁﬁéggﬁ?m The
[0001] NYEOtpréRnalBensovd desh@ fRIdCes snddying rpmbuei fg@lthhémmunology,
ositions. The conpositions of this invention are
molecggléngmlogynaqdh\@roéngd d8¢ iyisnien proyidep eampeyitionsygemprising a virus-like
0 e n
partlcfe ﬁgf Llr%ﬁﬁj%uﬁlége i egé%s ?)IEthIE[Sn% elll %h%{ﬁer 9a1d_raﬁ1t1gen is an
Interlamnpbsgm-il)apmtani anHé-1 fragmentam peptidbyr arnﬂud: mleémloovﬁaﬂitly linked

to theR e F\#ru? éggﬂle n]'_heipg]lrvérlltg)%lp trs%%?(gvlbg% p{%s ogfpfyoducmg the

comp&sYﬁcQﬁ' ”ﬁﬁe %&S&éﬁﬁﬂs by tﬁ@fﬂv@ﬂt‘forf:ﬁjeluséﬁdpﬁlsthe pﬁﬁiu‘c’ﬁlér{‘ 8f vaccines for
macrophages, dendritic cells, B-cells and T-cel

the trféannmar@ﬂ Vaio@s /hu,manQ@&ordBIsomluﬁ?t(gyhemﬁlzmd 1ebalis ostboarthrltls and
sists of.two ecu ecgies, IL-la.and | L-1(3, .
othersy 13 SoRps oG ) TRF AR Flon JBaA PG SHRY Y iRy sponses. in
particglafdtdodPt@pegecal activities through binding to IL-1
receptor type I (IL-1RI) (Dinarello C. A et al.

1997, Cytokine & G owh Factor Rev 8: 253). Both IL-1
nol ecul es al so bind t -1 receptor
(IL-1RI1), which | acks e|n racellular signal I'i ng

[0002P OITRil s a pdtknt §rdil€ﬂalnﬁﬂﬁdr}1 @It@hﬁty pﬂ)dﬁé@llﬂ)}a{fﬁiqus rcoll eyp&s ﬁicludmg
decoy receptor (D narell

macrogh e buPIRHE oM F%vell%a%iycell$ A ‘814% 34 Higed THR):1627-
e

1652)2?‘[?2&{&&%; {)f ?‘?E rjfl!?le%llglﬁg%égge’st tﬂbq % %ndrlélg ggt (%hgéhv\,.s}i‘aﬁ% uotnly limited

sequeﬁ@eaﬂ&ﬂtﬂg buBgX¢rtagaiardislogiaslt acbitfitﬁés tHrcbughrlﬁndmgai Hen r¥deptor type I

1Rl and the shed forns of |L-1Rl and |IL-1Rl
(IL- l%lédml@r%ltq CGehectadly, WOy Cotokine. &a Grpmth) Facigy Rew &e%%i)r Both IL-1

t fit
molec?{gg O%%H Rﬁ@g g(l% Ztg'a tn|8 oIrIf gfre{:eﬁ) r?mf_frerﬁe%l Vg%ugg AQ8&RCthe intracellular
s1gnall1ng ldammait any is ésipnied eo ipayoh sequl@dryi larany debesmareeptor (Dinarello
C.A. qt ‘li%?jd} I T%Lgeedlrog\fté g‘ggtg}akg g%g%ﬁt)hinl %Jélzt%(gls a third member of the
IL-1 @RHISORR 03] %&5{& ahebiist 1D-BaL Bk bheRe e SBRASERhout exerting

ei ther overproduction of and/ or under producti on
any agﬁmsltlcabhatyp ledirspgsidsr wohihd Rdlaaml ibp ket foohs df BedBkand IL-1RII

Are 002, & Growt h Factor Rev
counygt 5B aelingy oTALr Bt BHbT Rrang it Gt FEUgn of the ammatory
respofs@naki nra, Kineret(g) is efficacious in reducing

I nflammati on and preventing tissue damage in several
[0003] nAI é)rﬁmutaﬁpnchfsthc derlsmediatedtihBamewtbry gesphnghissybstiyni gn many

numarf SSRGS HEEAE QTR ST ot PR BAS b i g dHgees Kidney
diseass, JQ&oFBosis VMRdI2OA 08D 28ch of theRCTlsERROQh&66&&Froduction of TL-1
and/or underproduction of IL-1ra predisposes to the development of disease (Arend W.P.,
2002, Cytokine & Growth Factor Reviews 13:323-340). A recombinant version of IL-1ra
(anakinra, Kineret®) is efficacious in reducing inflammation and preventing tissue damage in
several inflammatory disorders, but the need for high systemic concentrations and the short

half life of the drug require frequent (daily) administrations of high doses (~100 mg),



resulting in high cost of goods and potential patient
conpl i ance problens (Kineret(k prescribing
WO 2foai08eEas1 on Anrgen; GranovaZz E.V. et al. 199PCT/EP2006/066866

oki, n . ition e orti of .
resultgh, P i dailerbrzotht FEdareEniy Pyl RERBIERE prHlpe ineret”
prescrﬂﬁﬁ@ Rifbrdhdtdon nﬁH‘IgEtﬁ' GEBowith & Vi @l 00192l Calking 4: YS%hIﬂ ARlition, a

drug (Fl ei schmann R M, et al., 2003, Arthritis eum
large wepoign of pafiawodqvelamvintihediapeaninse Kiegspi, qlieh pHentiflymeutralize

o R B APPLIE JTREALTD 0t ML E0L0Pr AR gl Roner

[0004]' mww&haypdwmtafhntdmes ﬂﬁtdf@etfocusﬁnmw irameinieadoMdtkeesgges, which
.. I'munol . Methods 236:1-8) imruni zed m ce
mducwktehproel@ré@ﬁtﬂfd&nk neylealiging aspedies by éh%ggmpm 8xpigmp of the patient.
r £ [ ryv of GuUli11n
svens BT, RIS, Qo S REbEo LRt o 3 el v
recomblranbiloll @ghedlcaRg ciosslinkedfio plrifiad protdin ﬁeﬁ\tau&t: @@yuberculin (PPD),
relies on the delivery of T-cell help to autoreactive

and ofpsepvsd| the Bydughgrs PE amtibiodisis agfeich @eutfeﬂa@e et blalmgicgb thtVd)t}’a)f IL-1a.
This sﬁra n§¥ L 90 ae%gt Itrgggalé\[e OO?]T Léﬁ IP t%fegaerSAE? g?ﬁjs Ss?csal linkage

ofthe@ylifiahmgbﬁa toy foriganinZigbn.on Wi t h an i rmunogem C
Ition containi ng the chemcally or hP/SI cally
c

10005 58t Paighia0 8300k dielases @ methpreple saduringt Wiesicne: fb@ circulating
t

cytokﬂ@ béhlglrlrﬁ%ﬁégﬁtogg\gltﬂ?rentl&%ﬂﬁ%éaﬁ% ggmgﬁgrg E?]?tg%}/n(ﬁoﬁﬁsdh%ﬂﬁcally or

phys1ca11§mhdtmdatf3d) reytokaadel itgl fn ﬁ\t’he‘ﬂ@s dy ttlok inmeglsod matrive ageskiices iye rendered

rese g themin a highl etitive fashion on the
immu ' VSRS Chapme FoRIa 004 TRt TGRSO S prop agmiethod for
makmtgr}%uk}@% RkinciMMARAE M b %?&%@Mﬂ‘%sthgﬁ’lnﬁlad Higﬁgrsrelpetltlve fashion on

Cyt oki ne-derived pepti des of 0 am no acl engt
the sirfacet dife MIBsatWe3d003/0849%79s éathesmaiss descabesd the uke axf immunogenic

comp{%gégéﬁ%?ﬁgagoyéok% 1V§E|p6pﬁ1(§qs r?g Ragw% a.E:r gllelntg E&)rrnﬂ%\éreatment
of d1séa@é/see[§;§édizﬂe@Qfﬁfﬁ%ﬁb&b@?&m@ﬁ& M@@%l{iﬁeﬁ& respectively,
conprising at |east one IL-1 nolecule, are not only
capabl e of inducing i mune responses against |L-1,
and hereby in particul ar anti body responses, but are,
furthernore, capable of neutralizing the
pro i nfl amat or JUMMARY PIOTHELENVENTYOX0. | n addi tion
have surprising lY found that |L-1 nolecule, when
l00061: oW B ;ﬂow, [SREISIE L heung) that theayshidveneempgsitipnsagg vaccines,
r Lanat of
respedt Q’glﬁi {::%rﬁﬁlsng%ﬂ l%s?éﬁ% Lrlﬁtn?(gé%d;é a rmusdtrelgn r%gg‘] OE ?{Hucmg immune
resportshe ap@Ehdi IdL Hr rfar hdsrelsy 1rMpaleEmuh’1r ,antiBodyarespdrees) cbut laad, ﬁli'thermore

ntiv oSi tj protected m ce better
Capablfe lilfalﬁr ﬁ‘flgd ¢ K% amt%atgwﬁl&mg 05‘“ Hﬁnl t%wpe@bﬁ%!n H%twe have

surprisikgld folREGRE Q11 AVIAYIRN niHen Kb PRER T lidked W6 'tlfthLﬁ in accordance with
approved for the tr eatment of human rheumatoi d

the 1na¢rtt1h>m canspr(o@caﬁpmemﬁ)lmrrﬁ@pn hed fome clinealsvigrpr dfsirthgity in a mouse

o] SUAE s SGEBE, BT <Biv 15t DUGRLIST "By Lo osons

protec%&lerﬂldefﬂeﬂglt £6mi At dev @Rt G hHthriSHSHARbMB Higinth€ €ecombinant 1L-1
(Exanmpl e 4) and_therefore are an efficient treatnent

receptpp pnipgpmisio Kimeghs which. ispapprewero e/ heggggnent of human rheumatoid

arthrltﬁ@a&ffe ﬂr ?ﬁrltﬁermgyé’ %e{@’ lgﬁk% n%’ﬁ%@?éoﬁ%o‘%ﬂw&? 3k the invention

I nvo
were able to inhibit the development of atherosclero‘uc symptoms, when injected into

genetically susceptible mice (Example 4) and therefore are an efficient treatment for



at herosclerosis. [0007] Thus, in the first aspect, the
present invention provides a conposition which
W@opseses (a) a virus-like-particle (VLP) w t PCHEP2006/066866

| east. ope first attachnment site; and.(b) at least _one .
atherosglgiogiant WitheRmate. peabrognere tuhl-Jrt iRl g {hg pathogenesis of
atherodf1Sfgisn said at | east one antigen an IL-1 nolecule,

preferably selected fromthe group consisting of IL-1
[0007pr b, nip thie- firstredtspeat, thfer aopvendt invemtioh peptidatea agvanfosiidbn which

comns B R L P b SR B R 5

one arftgbAGHIBAcaSE iR scB6Rf AfadR¥ntts@ef WhEEARRN Aesa80o@ htigen an IL-1
repetitive antigen array. In preferred enbodi ments of

molecplge prefgeably oalectedelromy the- grque pensistisges! ki padeia, flbrl mature
e n .t nt | nt L Qn. c rj i-nan .

e TSR M RPN TSR o SRR s
one figdt dnda@ieat feabtheiee 8fcon@fattachmdnySite Pprefeeitablty fofm an &éred and
_bacteriophage. In one preferred enbodi nent, the, ) )
repetifivp, aHige) er@gnpoBicfred eabrstimsals odtthe dnsntighdhe virug-like particles

. r t f 1 S Lo ca
a2 5L BT e R ORI SORRELS) Lo A oty
recombhanpces gmbtain, omitadts toh dragelchtsathtieg rofi  vaudi pgbffeyably of an RNA

repetitive fashigon qgn virus-like  particles to .
bacterigPiagA. 4 EncaRre BB STIRORIESTEA T VO ESGIOAOHTAR GPeFises at least one
IL-1 RRRGtagnidA pREERBNL cdntPtRiH @B bRﬂ&%ﬂ:aq @8tiAtyVSOEL Nerhus, the present

conposition. [0009] Furthernore, the present invention
invenfmonscsl gls: resmtdtiod of shashif-mitgernn adighte repgttvaéashion on virus-like

. €O sition to a.hugan.or an aninmal, preferably a
Pamc@&%@@?ﬁﬁ&“f"ﬁ?ﬁém? _ggceU%cci ne conposition is capable
[0008Pf I AHdeek BEcst, [RNHedcRTIARENRSROVIASs a VAtcRBIcbinpblifbn,

ant i body response, typically and preferably w thout _
[0009} hBurhasmerss dhcopresgnt |igvpstion feovadijsud athod Tth pgminiptegpg the vaccine

referred odi nent .. t he Lpe, i VoI f. : :
comnFHEEL S0 RIS TR eSOy NP, 8 Bl oo
comp@kitasis icapsblOoLindueng strodg lmwand edpdmit | iarpaaicala ahti&lyl response,

. responses. #00,10] In one preferred enbodi nent, the VLP
typicaily agd preiorghlyanith Uisapieenee shalgleast e adiu gyt |ays. in one preferred

r [ [ chier i [
enbofiElETAEd, SO FEN 374 ANRREHELORIAGE o 580 Bfnc
reduc€} Bossfbig odahrranat oAR20&Antet inffarfimmatoheT celt efspomnsed

odi nent. sajd . VLP of an . ba i oph conpr.i sed
0010 f U R BiEE PG (e Vi b nd dopae Y Arbacropige. In o
ﬁthhef %g&%ﬁéd ¥Bib¥dinicht 558 0RRANERkdopREQIHCHH M%a@@ﬁ%plﬁ%g selected

P of an RNA bacteriophage is essentially free _
from bt ghompt cordialing ol fQfl. dbIGA hod A PROSI lsi clustbidprefarredssmbodiment said

va geous.to reduce I referabl.y to elimnate ..
VLP P RNAIRRYS el a8 by B SOGRGRiT b TisyieBiat Somposition,
resped’ti@é]ﬁ? RSRso@binly prodccl A& hokd wantied veipdsr £f RRAL Bacteriophage is
such as fever. [0011] In one aspect, the present

essentiahyeliied ohhgst RN depreferady host wiclaie eidi Hgis dyiniagesus to reduce, or

prefer%llgg Zé:l tsefgrgunaﬁ%;m% %rﬂgurg roggleftﬁl?lgggt%taivggie I Wan&‘%? "J[" é%ﬁg%é%ses as well

erit epen
as othed wRases!; sidecdffectst Qurhas &tedi mmune i nfl ammat ory
di seases; (d) bone and cartil age degenerative i
[0011}; beoncaaspeqtethe Presspiginyetijogduewdes apawiiod)ol feating a gissate selected

from 4hS€8RGp loBndfineh oF SERSERchhr dis@EQE o) TRE-AELSH - Plependent
om Cont gll%bgt s to the cg@gl ﬁ%gn’ V\%%I‘ ei&h pﬂe met hod chenden
inflanmaatpyi dBeases; (c) chronic autoimmune inflammatory diseases; (d) bone and cartilage
degenerative diseases; (¢) allergic diseases; and (f) neurological disease; in which diseases IL-

1 protein mediates, or contributes to the condition, wherein the method comprises



WD 2007/ 039552 -4- PCT/ EP2006/ 066866 adm ni stering
the inventive conposition or the invention vaccine
W@mop/@m'ssi on, respectively,—4to an aninal, pr eP@F/EBin)6/066866
rot ei n_nedi at es

Di L-.1
admmésg?ﬂ“rgu DTS C?IE‘BO%\@% Pt ,[hc?rfnvgﬂ“é’n ‘1‘38?1“&?8%?%“"“ Trespectively.

to an AhiRRAN gHEleRILAS hemad. aDiédsad, iVREHiSHETI-2ReMRin| M¥&htes, or contributes to
rheumatoid arthritis, osteoarthritis, and all ergy.

the cqrggiop) arq far feympler aﬁsﬁéelﬁrOStSh darpilies éﬂh@dlﬁeﬁ@@w@ fgmer, rheumatoid
arthrltP gélté% ridis, atljlg ut| cal conposition conprising the

I've conp 03| on and an accept abl e pharnaceuti cal
[0012}: arr aefurthéIOstazct ke pEBEm iavéntiohhgovidsp acpharimbeuptssamlposition

i.nvention provides for a nethod of produm ng1 t he
Compré%%%|11@YG§HV%F0fﬂPf§1tF%\PélﬁtaF1@ﬁc@é%%‘?P rgequaralisrBiaTdi ng
It
100137, WoAgth & Ruffhor SRR R0 BrosbSvert b AR 7 g BpbR producing
the consp(mmolnLeﬂtheSDinecmloa, comapriding {a)pproveling aaviLP Lwith matieaste one first
ment, an IL-1 peptide or an JL-1 nmutein, wt

fr
attachpgB e ) POWEBIR 168 e IIEes] WBSTeig ! wyligey .lﬁowlné molecule,
an IL ﬁfﬂrgteML B 09 mald Bonl@fsh IQDIe &;ﬁ'{ib 98Bn 110 1RhQGMC Rith at least one
sai d conposi tion, wherein said | east one anti gen
secondpdiachaicdt Mich and €c)l qombadng Iaatldl]\@[bP slad shidhnt leh@amte aphgen to produce

i B SRS B 955 R TR Bl g s

least it fiftland Qdid At RESQ odE QéRInA atteHkbn€ siRsI d pr ot ein [ 0014]
Proteins were anal yzed on a 12 % SDS- pol yacryl am de

gel under reducing conditions. The gel was stained
with Coonassie Brilliant Blue. Ml ecular weights of
mar ker proteins are given in kDa on the |eft margin,
i dent I ti es BRIDFBESCRIFNGN O THEIDRAWINGS t he
ght margin. Lane |: Pre stained protein marker (New
FlgurEAgCannlnB of @%)lﬁma@@rsztenu&%ef@p%éwroqrs capsi d
[0014Erp}o?eaﬁs %n %al r§1§5 3635 e/go%@)$ pM %(Jﬂél/ anglgg Q&O‘uﬁ&é} reducing

condit2ons COLP gdzln@asm‘talﬁéd_witﬁﬂoﬁn&ZQG B0l it B 1 l\@e@ﬂmswdghts of marker
protein [0015] Proteins were analyzed on a 12 %
proteigpae faySpailrkIpapi e 1@&%&%&%@5%%@“@%@4&aéwdwﬁﬁrél on the

a I t
right rﬁ%glﬂé\% g?tlv\glfégﬁmﬂ\écf OLIB} Eﬁﬁ{%‘r gNg{;feE{ la?lgr%aél!ﬂ .enallaen2.kd6a1vat1zed
QP capridt petdief LamaBgifee redient i hile$p i sppedteinn Laands @F-enll-10;19.260
i ndi cated on the right margin. Lane |: Prestained
coupligg sgastipn-mar ker ( New Engl and Biol abs). Lane 2:
derivatized Q3 capsid protein. Lane 3. free reduced
mL-1all7-270 protein. Lane 4: Q3-nmL-laii7-270
Figure ati@bupling el L, proftin 6B3QPxApsid-protein
PCT/ EP2006/ 066866 DETAI LED DESCRI PTION OF T
[0015] NOAREFONY§00 264961 €8sadéf |/ne%|D%tpﬁhy@9ﬁYéaémdal gel under reducing

condltrlcﬁl%h*ﬁhec gél V@'c&dstﬁﬁécﬁ&]fﬁthfd(i%n{ﬁ&g%rﬂ'ﬁa%q (]ihgé’ %&eaﬂ%ew&gﬁts of marker
I NgS as comon under st oo y one O

protelmsr ﬂhergivgn mkkﬂ)d on rthet loé raz[rgmi; odentitiehof fpriogein bauBniré anlicated on the

right mgrlggnr.] %Sa'ne 1: Prestained protein marker (New England Biolabs). Lane 2: derivatized

QP capsid protein. Lane 3: free reduced mlIL-1o17270 protein. Lane 4: QB-mIL-1a17270

coupling reaction.



[0017] Adjuvant: The term "adjuvant" as used herein
refers to non-specific stinulators of the inmmune
WO 2®pOsESe2 or subst ances thatSal | ow generati on BPET/EP2006/066866

vacel ne. at TR PR CRETDY PESTURIWVERTION ey

[0016Pf Uhfes RESSRINbthehAYE NI RRBhABY SHAOYdiElRi fcOferB uSME Rerd Rave the
enhanced i nmune r:@qﬁ)onse Preferred adjuvants are

same gsapings es spRImando EplessteodbrE’ &f erdinaapkill ial thedapuie which this
i.ng adjuvant, preferably alum nium hydroxide,
mventgoﬁlgge%{(% *fied mur arryl di pepti de. Further preferred
[0017pdAdfaBiHtS Tae @ernii afivaint Y& SscdUkciA Sefetsuii IEU:leSpemﬁc stimulators of
hydr oxi de, surface active substances such as
the i mmsuw réwoﬁlﬁﬁ A substaneesrihat PloMy sensration| of fndepatin e foplgwhich when
combifhd IR i pakieCHRH, SEFBGYAR, Bapogryely. of the presen
invent{dramny Ipeovidd fmeian ev&mmrm@nlmndsd iGomyrrabspones. iPusfcped mﬂjm/ants are

Such adj uvant s re so,.wel | own in the art. Furthe
complgty; 408 heomip gz, @&Hyﬁea%am% IRy aipig adiuvant, preferably

alum1ﬁ9ﬂfpﬁ§élrto'xfé[és AQft ﬁlt}@lﬂeavl%n;angndlbeﬁtdéd urthit éﬁéf@l‘rg@tadjuvants are
limted to, Mnophosphoryl 1ipid i nmunonodul at or

minerfldgely/axchl 09 ajun@sum 1hy d@sxid8, suciRbd e0%ve subistaniasusnch adst lysolecithin,

LAl u MF- OV 174.. .Ow 197 294,
Pl““”é\‘a i Pf%ﬂﬁ R"g@ﬂh"éﬂs gRFP“%se 8"3' Wﬁ\i/ioéls’c &??Yﬂﬁ(’jlgoll%’ﬁg n‘?é%"cyanms
dinitrébh&halt Uil Gfunidie $@jisdRSt angesSas BEG hayRilkeaMalmette Guerin) and
general ly described as an adjuvant. However, the term

Corynepasiariranparvusls Sysleddinvems ara Heo oisHtlevewn igfthe larts Further adjuvants
that ca%ptpe dzid%‘ﬂ}l E Eed \Fzﬁﬂ ﬁ{r;etcov ogﬁﬁoﬁsdl)f"%? EHvth%n ?lﬁlﬁg &{Eﬁre\{h}?hmned to,

i ons,
Monopl@ds@h@;‘yl tki>p1an uﬁdﬂnbmomaht,or dlAedJuVi@t IIImSpOQS#ﬁl Q80113] CRL1005,
he term "anti refers to

Alumlélu% F%I&Su (%mélap%Fé%fOMel 7ﬁ1g OMolita BY1-4 aﬁ"ﬁq %wowl gdjuvant
techno@g%}ﬁlﬁhera%ﬁﬁi@h@rcaﬁ -5%'3) cdn{ iRk %S,ﬁ&t[ﬁg okPXh 15@%11%9@\%% have been

term antigen", as USE ereln, ers
generalbycddséritedi ats@peﬁ;ljuVAnt &otwegern thestea dadjumf lay usapabhe tbé context

or R SESR Rias ot SRABT SRE R A0 el TR imeniv
comp&s%'ldﬂé' ﬁfhe& m}ylﬁf%s [ ERPANSEolaE AGkiRABL Jo%ﬂo‘ﬁ@ntaﬂ i vation of
hocytes. This may, however, require

[00181 hat Antagenl é@stsequrger@eﬂr theei terme gigent pedera e ag@ie@&mc@@ahls of being

oy o G55 LB TRe8 R LBER DRI kDl e

antlgéIB‘ ad ek dTh@@ih! AREfers IHF-@REDitbps. Aﬁ%ﬁg&msfﬁﬁﬁ‘foh@l(ﬂy t4pable of
above is neant to indicate that the antigen wll

being grcogeizedb by tl}eelg@@unetsyp}p@aa,mdgpr,hqm@ qqp@ﬁp of Bdpeipg jajwmoral immune
respoﬂg@nﬁﬁf/ chlflﬁanatl tn?ﬁp%@% (rjrgﬁt%g(%@o t gdm i E% %%tg\;agr %@ and/or T-

lymphhbyteil Tﬂmmlbﬁ hoeieoke ebqnite aidnen last ingensin cAfds| e astigs: contains or
ed herein may al Sq? be. m xt ur es of several individual
tl

is lml%?ﬁttpg@eﬁg Cetlomfgpe 8pf iH BB TRy Y1 BiRSN @R diye oge or more
epltop%Q % #opcs). 56 @?édgﬁ'@ RS feﬁ%&l Qfaba¥t i 1s %ahQ%nglcate that

erab y a po ypep wherein said portions can
the amagﬂcwﬂl e&fdrablip caand tipjcadly iNOhRDOT D356 ﬁlanﬁer with its corresponding

PCT/ 06/06686 ntibo a T-cell r tor.
antibaly g1, TC R R (6 M st b St LRy Birichgmay be
evokearbtjlo@p&haﬁﬁ erSPRAI NS APl O melﬁwylmo%m&mﬁ of §dveral individual

bi hding b % does not necessarily “excl ude
antigens.

[0019] epitope: The term epitope refers to continuous or discontinuous portions of an

antigen, preferably a polypeptide, wherein said portions can be specifically bound by an



cross-reactivity. An epitope typically conprise 5-10
amno acids in a spatial conformation which is unique
W@ 20074089580t | geni c site. [0026} Speci fi ¢ bi ndi nBCT/EP2006/066866
ant i.bod

antibolfy 4T3t grséeélraéecﬁlg‘ iyt £h8 (b"élt‘%‘bé’é aagplﬁ%\%la ?QE?CHE’ gt Fespect to

antlboﬁtég)/ &Q’cfﬂé Bifdih P exantbIesh-YpdcFicabiatin |H1u§ﬂ datd hov hdtedskaly exclude
or greater, preferably M' or greater,

cross-m@pt@war freepibipg typgally cor@pn@ édf)eqmmgrmldédgta spatial conformation
r or greater. The affinity of an
Wthhl% ﬁﬁ@u@% the a&[g%engé?étgl |y determ ned by one of ordinary

[0020]5 kspécﬂﬁmbmhmga(aﬁut(ofd@r/ g gl Wilhjn ﬁ@sad@haﬁtdmaaﬂhbtﬁm are defined
ELI SA or by Biacore anal ysis). [0021] Specif

to be meﬁl@@ﬁlév pipdingif they bindyte dlagrpriepn W‘rr}klea ‘Plﬁf‘@g ai'éﬁmEYn(Ka) of 10° M or
e 8l\

grea‘[etJ aér(\fg%% . Zg\g Brr {)Iageg %illés’rle (%l ?[%%.@% h{)O dSMg %Pg F%F zﬁg most preferably

10° l\/ﬁ 'nort dveaterr. fThe afﬁlmtyumﬂ anggntibody exahp kefadﬂﬁldl:ﬁﬂmmed EBlyame roé ordinary

skl i i U ol g e ey B DI Or B BepR@inalyst),
[OOZIP' SR Binldidy EHL (Ka).- 10fec§4ﬁbf3 IThe lnt%fhcﬁ@ﬁ @etv&lelen]a recg%tor and a

eceptor is at |east preferably at |east
receptM ligambcen preefheraaisiigedibyl wapltyskal nithods” gsnitally ogm in the art,

inelud S K St 1GR3 R apr S0y LB R fd igkfhaps coabie

of specHically bkrdh%@@ﬁpll%cécﬁt&m)v%ﬁ'fﬂ% BindMdNBfnity"084) of said IL-1 to said
pr ef er abl Further preferably, said IL-1

IL-1 reeepegtinpt l@@ﬂmg?%s poriengplyeat deast &Y Al ym@tmgrueéqr@lbﬂt kst 10° M
NCRs D
still m?r)ges E)r%éerrgéﬁf?zr a%?ﬂ Ligaﬁ/g = }?E%OS e%rl\lggtr%& gto ltegsrt ﬁgﬁeglg/i v&h@te]n? %referably
said Iprletespad iy as 0Dl 9tStaf fr@anynanre oﬁhuﬂhbﬁf, 18691 lpﬁéféﬁbly&ﬂﬁlanFurther
NGO 166 and SEQ I D NO 167. [0022] ASSOCI ated: The terns
preferablys gaifl ey re%?ﬂotoraww % nMOkes Pirdablermsintsr e any age of the
nabl r
e N P B B8 o ot LB RE pomprises
or prefemzﬂ:éy aarsistnest anlycnlna «iétlrecs\zqueanes S DN d 66 ahdREQ ID NO:167.

eractio cal exanpl es for . non-coval e
10022] FGioRtsddnica 6 orppioCioier ot POy i opRpPein refer to al
poss1Hl@tw§§@$§éf@1@§lyocfheﬁﬂ&'l %%ct‘?(ﬁﬁd% WhY@Pﬁ%%OI‘%QM@d &8Yoined together
i nteractions "are based, by way of exanple, on coval ent

Chemfzahtderactoims ascluda e(pvalenétah@ mon-phyyggnog@(@:ﬂonsa niygecal examples for

eptid car bon- phosphor s rbon-sul fur
non-of§ et BferafRirats BT B Hholioas HhidRont Bl gBB R Mt by Riffen bonas,
where® t@aldnt [riéracths lalﬁeﬁ’ﬁhsb@ﬂﬁfl Way dh&aptpl@®a colaledtbonds such as ester,

attachnent site" refers to an elenent which is

cther, papsRNAFYISH, aeddn MERddavicerpontgosahprysy bagdp.coirbep-sulfur bonds such as
thioctfrt & hl%eat%(l%ﬁadded to the VLP, and to which the

seton ment site may be linked. The first
[0023}5\t A&ﬁdflﬁim’mlt Stikt Eirgor & escalteyein sthe phpsot @isnatt@hment site” refers to an

peptide, an am no acid, a peptid a suga
elemeafow i6hct BETE ocRIHAE Y i t?ts v LI@%EWH@S ig amﬁcwléradaﬁd fo the VLP,
and tosx@ﬁ'l,@ﬂ s)écﬁﬁg APRhinb& @Ak d(PhOFisD atte{clllﬁf%ﬁ@s?&%rgﬁerably 1s

retino oxi genin, netal 1ons,
a protpimg ray[bqhqtdpylﬂe;,lmf amn;dof daudra geptideon smgaheanpdmhlcleotide, a natural or
r eact ve grou '

syntheélrco BB yngr,s&l ﬁ%&%‘ﬁ aegq})‘agﬂtegraqggg% elg ﬁ@ Ca,r gl X%/elscein retinol,

dlgoxi%HﬁﬁH' ﬁliefb}’ |1ons9bﬁ’éﬁ?zlm&hy?lfsul@drﬁﬂﬂlucﬂfd@}l Ror aocfheﬁn pf%ﬁ@ivlecg@oup such
eof . A preferred enbodinent of a chemica

as an raeam igvapg rowpbdel seouphe sulthsdryhigraphremntdreiy erow, tahguanidinyl
group,z%[}],? Bglggrggp,oéf ag@%ﬁ%ﬁgﬁbg}%@é Bzéggre elar%!i em\{\)odmwnt of a chemically

reactive group being the first attachment site is the amino group of an amino acid, preferably



of lysine. The first attachnent site is | ocated,
typically on the surface, and preferably on the outer
wafmsessonf the VLP. Multipl&-first attachnentPGI/ER206/066866

o5 B PR P G5 PAELE, 9 M By on
outer §IBRRE bf theevCRNILBiplAfidsPRNtachMert e hRIPTre&fnt &Uﬂl@@hﬂﬁ&t preferably

the first attachnment site is associated with the VI
on thet ey syyHaest of] Velalgthké martists, areeadly ip @rﬁ@petlﬁmﬁ@rﬁg@we}hon In a preferred

embO(hpnr ﬁf’l t%h gggt &Zﬁerﬁ) Q]ft‘e €R g(%cga%ect)\%ﬂﬁ 'tl%el ‘9% t’ ugn%[ least one covalent

bond, @adfuﬁallyltyrouglﬁ,‘ bt lehdd @nwpéﬂndb hen¥UR.a fattharprefeirvé k:mbodhfheat the first
preferred enbodi nent the first attachnent site is

attachgyepy sifedp Apiuipllypesyring wiethg \E.P. [PdEPZH@}UVAb% Heh pesigrreg; gngbodiment
"second attachnment

the ﬁr§ %@%eﬁ}tgﬁe&qugﬁﬁé{hdﬁg E‘?tli\%hr\:; ch is naturally

[0024b CAUB.G’HI]IIE@]‘[ Wittt SeeondvhA chiseidsheadit,i the phakd Vseaoidfeattak:hmblhtesite” refers

cule angd to which the first. att nt site
(0 an sliog, Whichk B SR CeBbe Qi hon mUHEh & FLTGRI (adgSy S ghe 1L
moleciR! £Yb SvIREEfR B HiabBméniREOhelybe Méel T’lﬁ’eesﬁétcbﬁ?att&%hment site of
peptide, an am no acid, a sugaf, a polynucleotide, a
the Ithnuﬂeawleqrre&ya’oﬂﬁaa propon ;mmlyp@t@ecamcimdy aretmbuol dcid a sugar, a
npou fl.uorescein, . reti

polymb(ileéog@] g% HF“Hra(l (yiliPtﬂ?tbchgolymer a sccoridary mepa%ohte or compound (biotin,

fluorefdRe) Y biRi Ny sxikéRyblall @nis dfheny RhietRyl6d1 3Ry BRlokYe), or a chemically
reactive group such as an am no group, a carboxyl

reactiyyy gigup saick @b faRyamipp gieeup caberd rgisszb}p a gHBiygryl group, a hydroxyl

group, hlﬁa:éélgl#uﬁ}ﬁkl 9 rgﬁ}g hﬂgﬁfné/ﬁb%éh%n co%{bl é[%ggmfe{ll&)tfl oA preferred

embodig@at oﬁ/zecmmcmlyheam@etglnm;smlﬁgwdleatzctcaﬂmmcﬁm&tts&e issthé kgl thydryl
sul fh group, . preferably of an am no '

group cRrgtegd 0 aﬁh@ntn@ramd ypemnendhietine letnﬁols%ul? é’é@tat ke one second

attachRRACHA” r&%ﬁsaﬁliéf@&re i nst'hgt %5&1 glhg iR 1L f“‘moti&u% and at least one
construct conprising the 1 L- I'e and at | east

second néacksemo nde.aHbachme it psntlt:elar Iﬂ)IV\E\sedfqndl ztttaphmtmtcsuteamhwh is not

or a secon site, . which is not. . na I
natural TG WIS T Plecier D Sdasit o iy GRL By further
compltis)é@' £ allinke@NAn PLRURT dleYerfed” ERBEdinkAMA S8SM attachment site is

l'inker". In another preferred enbodi nent the second

assoc1a't€ﬂamﬁnﬁ1¢tllsl nwl¢oyle hsmehi atleast ang povairnt bpad, m@ﬁe@@m ghrough at
st pne coval ent bond, prefera ht ou
ast G BtaecPogtle TR ap e’ BHROTHeaCalF e bl LRkt Y Rauraiy

occurfif}e wi@eO Kt at-l agbrent. & beothé RAthUF @kdfyrrecp@@uadnhﬁgt the second
within the IL-1 nolecule. In another further preferred

attachpwehbodicnp grtificily asded fthe dbt lampleewle thiopgh pdinker, wherein said linker
comptfi‘geg ofr'acfﬂe 1¥el q:%ﬁgst £t sl Iﬁ[@[le%% ﬁle lth%Pgsh fifed to the IL-1
AKer’, “wher ef n sai i‘nker conprises or
nwkmmdhydpmﬁMebymionSISts of a cysteine. Preferably t he
er is fused to the IL-1 nolecule b%& pti
n

d .
1002510 oﬁaat Protsds] Thsolermp s pipieithand dhgrinierg gﬁ%ﬁ&f éJiS?F‘e tefpy “capsid
protelﬁ h%nﬂhﬂ{ ﬂf g}?&%ﬂgﬁ yre?b??% Ledim \})‘f@t@ ' grefptraﬁl &4 RQubdifid 5 B natural
hi's application ers to a rote
caps1cb0feef eirad Ipyefarablybef RNGf-phageatviirchl is capgbid of bﬁflng incorpesated into a

efera of a RNA-phage, which is capable of being
V“uS$WE Fﬁaséﬁ%d into a virus capsid or a VLP. [0026]

[00261 LILll '?i%l@&ﬂ'é e['he-lf&%l tRrLMmdideuler®ls@6Mlye ILOP, sh@ell Inérein, refers to
, as used herein, refers to any pol ypeptide

any pﬁamplﬁge haviagiimemans @1Ch@qu@m@élahmglah@aﬁt80| %eaprelcgblygt least 90 %,

more éire?ergbrlg té). yeas%bgr ag\;eg%g)g/r%é){e Fraélglteg g%fsg/é@pl an lgnm?slt%?%lera%gf 100 %

nore
sequeiddceilientab withl&9, 8fe of the sequences selected from the group consisting of SEQ



sequence identity with any one of the sequences
sel ected fromthe group consisting of SEQ WD
WQO708B8552 - 8- PCT/ EP2006+ 866866 | D NO 36 tRCBEREN66866

1D NQEh TR 3D 360! Mo S Ko PR i NATHh Pk o o3 o

SEQ H3e:hes ety topmefier BRloYechRP €S udcd I?e@éﬁnl iareieralﬂ%r‘ﬁtﬁksnto any IL-1
IL-1 fragnment, IL-1 rraturefragrrent de or

protein, 131 rfraesiant.cbmp mhapiggiregmendy Het mptld@ oy Ibdn musetuil PgpFising or

el 88 A0SR 5, TR DG 10 0043505, 290 SRR LR By 0

prefer@]ﬂilyb@@@tst 9> Y9m@ i lombby wleftsﬁ 0819k yevah ﬂl@f&sﬁreﬁﬂib%a ataredst 99 %
Fﬁgr eferably 100 % sequence identi t% with any o
and m@ﬁt R b hvessaeaice ideat by viihane g Bg éefﬂ’@ﬁ%ﬁsﬁﬁeﬁ@d from the

zou iy i%qﬁ% P SE P RO BN P R KRR Ry 10140

and SE€r hd INO1l 6dotoeSiEQelD a8 :U62dT e texinn]L-4l molectlypasc abddyherein, also
.an e refers to or ogs of IL-1 rotelns of
typlcaﬂwnﬁmr#gia%@p%é 1845 ORolpes of H'ns el qf any fné?la*’BF%}eS An IL-1
molecRidis B@fer@ﬁ?eﬁﬁ@bk hé/oess%ﬁﬁla%&bfbf ofiffhH e the ILflere!:ép”tér and further
receptor and further preferably conpfises biol oglca
preferald‘y|cvmpyses[b®@2g1]callalgtmt§al pha mol ecul e: The term"IL-1

10027F, AR el uied ThR U St e PERER” of Rt pat atpha a

used HeF@flBRks tol dn-IL- ﬁh]?ﬁ@pfﬂ?&hl re.-f eipgaeabment! H--1 a@dtahdature fragment,
tide or IL-1 ha nmutein conprising or

IL-1 alpﬁérmatldﬁvélryﬂcbn@p%& imgeiBf campripeg ypepltdraiviehy icagsigmg of an

po T RS58 FHEET, DRNERR P8 BT B BE ot o0,

more pﬂefeﬁ:alﬂy af Raaldisyoatvehanat pdeidbprd 1¢ues99 B eidehadipye(@fi6ly 100 %
% q[uence identity with any one of the sequences
sequeRgs] lée By WM prs @ff b6 ﬁewgqss%eﬂqe&dof@%é@ 21opP NenYstingof SEQ

NG gEERUD IS SRS ot S Busi

ID N@ribhdh spruifially Iprefirred phbodisichuofi.-1 hl-p]laad knlmaﬂl]]LQl Alpha 119-271

1.0 NO 63) . [0028] IL-1 beta nol ecule: The term
(SEQ. 5%6&ta nol ecul e” or shortly "IL-1 beta”, as used

[00281‘I ef[el hetd ﬁ’lf)[%fnstlet Pheferhl<1L- Pt Iﬂ('Sl@éLﬁé’ﬂer iﬂe‘rtly bFLt f beta”, as used
ragnent, IL-1 beta mature fragnent, IL-1

hereinpgﬁft:][sdg aujlrIL] L bj@tabletp‘@lmdﬂel ﬂ:pei@,(fmqgm@it nidy.- bfoeta mature fragment, 1L-1

rna SJ st of an tide. havi
beta plift B8 114 b SRR b ulitide B B LIRER GORiplR o Poypeptiae
havin@hn hiadtacBkcHuerd®e heving af REABDY ., @btfetSasit 18kt 90 V8 \hedte Breferably
nor edpr eferably at | east 99 % and nost preferabl

at leagh, B2 Guetvee mpigeprefargblyiiat HeashyIoneanss mope Peséjakliic % sequence

i G e 8RR RPN BB T R Beth gt 360 4 o

to SEQ ODSEQ&[EEQI]DH@O ABEQEQ D NO: 463 BEPISSRQ: BDIINEEQ4D, NSHQ6, SEQ
D_NO 164, and SEQ I D NO 165. A specificall :
1D N‘arlépetpr SEQeHh Ut SER 10 NOWE¢ i SEGHER NQ:165péh pecifically

preferﬂe%l enfoRih HHEQr hPlNQta%hgth@@gﬂbeta'—rl# S%%Q;f[)n 5@3?429" m

-1 protein*, as use erein, refer
[0029b cHud mpretgin: Hhetemn ILwhprogiin’, saiustdniatreinatelfers are uatrurahlgr occurring
ofein h an am no acid se ence havin

.pr | east .80
pmtelgbw e ELRA yIOQ%FHQQT@S’ 1R F“gﬂlsﬁq‘%‘:? é%\‘é’f‘g at least
80 %, PrciXpabBY /NcAR 0O opr RHRY GllYatd al RA§195 %, even more preferably at least

99 % and most preferably 100 % sequence identity with any one of SEQ ID NO:36 to SEQ ID
NO:62; or wherein said naturally occurring protein.is capable of binding the IL-1 receptor and

preferably comprises biological activity. The term “IL-1 protein”, as used herein, preferably



99 % and nost preferably 100 % sequence identity with
any one of SEQ ID NO 36 to SEQ ID NG 62; or wher ei n
W@ 200d/08%52r al | y occurrl ng prOtein.is capable oPCT:XEm!)l)ﬂg%%ﬁ

refers QU ol SR e eribeat e A Rl e Bl hEn amino
acid sBiRhes adliNg meagqu)'%381@5&abl9 -at R/ Wgﬁfrgg@&@@bly at least 95 %,

refers to anaturally occurring protein erein'said
even pgrewreletaplyott deast Phip gndonest praferablanl 09 seucaed igentity with any one

lsa 1
of SE@:I%?)E%&:&@@(E Q]B%O a? ?ﬁedaxzxﬁe %on % fig Itla&m%ﬁy %cg&mhg %fc'ottmgg)s capable
of bindirgf efecall-y Rtepteasid Q)Qef%aarydcdjfﬁprﬁse@ﬂﬁf)l@gﬁbl ﬂctﬂs@@ %ypically and
sequence identity with any one of SEQ ID NO 36 to SEQ
preferpilyNbedorm aHal wreipisi nassicll heksinyrrafersy tooit deast pagnaturally occurring
r
L
activ1t§{nahd wheter falkthyy, saidproten worthptisck qoratitmatively asnsisedf a polypeptide

having BN S GRATRCLA) B2 B BEUIA o ERFADY U 1§ B Hge preferably

at leagth% bl-dveh erﬁ@t@t @ity Ca@r[@zfs't 399, bAfl BRLC BleferdBlli M0 Y, sequence
and wherein f her Sal protein conprises or

1dentlia| widr gt qmpedf)SE@HQ NED:36 &f SEQﬁ& Noept Adeord g, mlg: tgrm “IL-1 alpha

proteify Ige€o g Tt FEREnSRIMERLR of EREwERL bl TpE e borvpeptiae
havingTBX gmpioeicrr @thc@hablagat 1849 8%% NeefRbly priefseoabl ynok®@referably
Jo sequence identity with any one of g IDNO 36 to

at leagte@y Vo q@ggoreApr@fﬂr@hlﬁ it ycast 19 *pedngy mopt mreﬁeprglpig 100 % sequence
1dent1§I e‘[ﬁlnaa d\’;%:@ttio gl?)s n%(l)‘ ‘[(él S%R%hﬁlﬁ%%%?g\;hef?‘eﬁgqmo[erm “IL-1 beta
protei@MrdlMeacod dnSegu @rmanlwmmgn@t ot elwhatﬁiél}%zof@isﬂhg r<ﬁ“bi polypepude

cat least 90 % nore preferably at |east 95

havingap ampogrckd segrsncghayiag 8t leay %%meﬁ%@ﬂy fbtrléar%?@@{? ;more@referably
e} f 3

ot Teall OF MG ORIyt do DoAY PRI R SRR scquence

1dent111ye/v1zﬂt ay dre qflSE]Q_IIlNﬁ) 49 m SEQADPPYDOH2ng or al ter nat ively

sisting of a Y. de havi n am no, acid
0030E QfiGeribetfhati T B IERL hinegt oot dsTg ot St gglypeptide
compr(@m%"@ rc%né%%ﬁtﬁseer aklidh odn 1Le-@55r0t3§1 WheRYE E‘aﬂ%ﬁ‘ypegﬂde is at least 50,
preferably at |east 99 % and nost preferab

preferglelyuedeast 10Qempstt grefeiratly ahjfeaﬁhéS(bfan@EQamﬂﬁ Nolangﬂt olypEa@lly and

[.D NO. [Q030] JL-1 fra The t
preferpity gih k- 920ents 8 S RP DY S T Sie ol sl 1399 end mos
preferS8INTIE insds Q0@ aﬁ@tﬂﬁ e&HS iV RnBth! giypitally add ptdicrhb§! DL fagments are
wherei n sai d ypeptide 1's at | east 58 preferably
capablgy of] bigding1(e, ‘%nbgecept%faélﬂa@rtyeraprerf@a@v ConTisps Rtvlegi¢a sactivity.
Y a 22 I »
Accor}dﬂlg f N9 @erggaﬁtﬁlog]p}{%%%mﬁg{ egtr%l: o e%lé%%y %I}Ier%ts trelgtg to an IL-1
fragma[ﬁdam&inedpm%ﬂﬁlabhlyl Ai-1 rpestein? G0a@minoalphh geoticih or an TL-1 beta
| ength. Typically and preferably, IL-1 fragnents are
PrOte”&’a{E%FféVeé? bi nding the IL-1 receptor and further
raf er ke :
0031 BT et TRl Qo 194 AR qablehl, o wsed fgrap eles toa
IL-1 ﬂ@lma:nf rveltprentsiidriél bfmgmentain al datirally peqmemng nwrahfmi predyct of an

wherein saj.d IL-1 protein is an |IL-1_al pha,protegj r
IL-1 pyiein. Accpilingty g i sl glte wis fFgees; and It Béta mature
fragmBmb uaﬁ ubddaBErAL felalb Qo tlﬁflmmaltdfe Jfrar@iéﬁ&se ad UBGR@RNtwherdR said 1L-1
used herein, relates to a IL-1 fragnent, wherei n said
protein [is an fly- égldlﬂﬁtpro@naornat Ur-&lbetp preteum rrq:Srpgctrmtw Pa¢lewed embodiments

of IL-era(fp uacltna ure ?ragments are SEQ ID NO:63, SEQ ID NO:65 and SEQ ID NO:163.



IL-1 protein. Accordingly, the ternms "IL-1 al pha
mature fragnment"” and "IL-1 beta mature fragnment", as
wais@dobussein relate to | L-+Hature fragments aBCT/EP2006/066866

Preferbei,do?ng? d I%IFV\Q ' IE L %glr%tlﬁb? g{%q%tn%raég :§§§ ﬂe I&'T(;%4aé}gaaID NO:66,

SEQ IBNbersroegE@nDoﬂom%m snd 9EQIb-NOakpha mature fragnments
are SEQ | D NO 63, SEQ ID NO 65 and SEQ I D NO. 163. WD

[0032b0BrefaBysE2] alha mEweERag0e)D6eBBBBse @ pikfrahdy consist of an amino

scid SRR SR B ot PTG, LABRTERE IR TP s

NO: 6$)mjb)SEJQMeDIIN® il 1 [DOAR]SHD aDeNCe6b)t ke)lmalphH. - nr&llplfaelﬂ 270s
ment s cogprlse or preferably consj st of an

(SEQ é@. lgos]éébear’i]él c§an ap¥yaqid sRIUCHES Yiilip's @b Hass$0 rﬁg Oéfpreferably at

L

one oﬂSEQI]aINm:m;LSEQIEO@O 60 SROSEDR NONUBB)3. and (e) an am no

sequ whi ch | at |least 80 % or erably
[0033]a erg% ﬁb fﬁ)&}i@emﬁl’ﬂé? liagmeg}tsaqompgggt&gge@g gf f an amino
. e n
acid S%%B%D%hébd%(g?rogk%éfgrD&%Oc{%lgggg% bE 3%3 M‘ﬂlrh%\hlo ﬁigsbe%{‘ﬁl ﬁ§?9 (SEQ ID
NO:64¢ éf)dwned ILt1 betped @20R(3E@ IPriagn®n) S c)conpeildel beta 119-269 (SEQ

abl Si St ] i d..se ce sel ected
0 NGB F R G afhSh P 2Py B AP E A BT 67 i " P auence
whichlid %t 2689t 864 dr@)ref%@b@‘l)ﬁ, lc§)90Mamatdrd breter@blaat 1d4t 8695, or most
(SEQ I D NO 165); (c) nouse IL-1 beta 119-269 (SEQ ID
preferpiy 66 Jeasy ¥f) Ymdgrtical with ametenc10f SEBHR @i PEQND Neuge, SEQ ID
( acid sequence which is at |east 80
<NOJ§%§%%§ﬁ??§erabE$ at least 90 % nore preferably at
[0034] eHst [Rptitle: The n@sd “IIp1 epepridbl, yasatisedel@stind Yeldes to a polypeptide
i.dentical with any one of SEQ ID NO 64, SEQ | D NO 66,
comprég Pryonfgsuiisg sHRh SE@ pﬁﬁu&?@ym@uﬂtr@omﬁm LWhetginggidirotein is
capabl-gh?f 1?15% dﬂlé'ﬂl lpFeQE gle and %?efé’t% is@s b[o%%&aqsach%t)a wherein
pol ypept i"de conprl I'ng a conse utl stretc
said polgpeptaleliy 4 oc dUrprefagbpr ®te3 f mo&hplle&ra]blgdﬂdo ff atéimadids in length.

he 18R ey RIS s e SRR BB 2 Yecepor and
typlcaﬂ9|kbé@%t5191% ic§1 écdvqy4gcc&aﬁ1fggr aRd yen@s t“@L 35a1pm>§épude” and “IL-1
pr ef erably % am no acids in 1

beta mpdq:’aeisnwdbl@erelbmlqteyp@ dakl y)eptgdqqoas d@f'gp;gmv@leoffm sa1d naturally
bi ndi the IL:1 ece t.or _an has

occurgi s b o] dh§ BRI sy A i PO Rl oy Prefered 11

pepudaé pleas TR pb NEBR2 aﬂsiEQIIDNo lhet a peptide”, as used

erein relate to IL-1 peptides as deflned wherein
[003515 allgt] matenailThy teracdlr b PRECTBT at B3od hescingomprise af pigerably consist

|
oran BB g0 i B2 LA RN g o 1
beta phdein] 46 .IL{108135d of bn 1L+iUbea fitaghiost, el I' hlphd omah LA bets mature

used herein conprise or preferably consist of any
fragmepy) ot tlf-cle 2 a8 | et £k dnbeth nqpﬂge mheEl Brelgspkly eﬁag‘opgﬂypepﬂde

exhibifzﬁ %{@g@éﬂ Mo‘lc;l%u?a!l I%'ag 1@§ ?Qofnhel%d tget'h@ Ip{ptnﬁﬂ&uleaﬂ isLgelived from.

or an rag 1 al pha or an
Accortﬂnglly bletlaalphest mneeinsf an&igﬁ:ehbet@ rmuiﬂnst Er—e]ILal plugeioy asadefinkd, lwherein

B R T T S

Kmpuhhay!L 1 molecule it is derived from

[0036] In preferred IL-1 muteins, said biological activity is less than 80 %, more preferably
less than 60 %, still more preferably less than 40 %, still more preferably less than 20 % of

the biological activity of the IL-1 molecule it is derived from. Further preferred IL-1 muteins



Accordingly, IL-1 al pha nuteins and IL-1 beta nuteins
are IL-1 nuteins as defined, wherein said polypeptide
WO 200d089552d from an | L-1 alphla-nol ecul e or an PCEF/LP1906/666866
nol ecul e S ctlvel ref dIL
are afii i ingt ERARED BBk, WErH oy HAORLEFigh ShpiggL-1 mutein
is less"RA® 80 p@frﬁéﬁq;r&‘ferdb‘%s fes (AR (ﬁ)o%o/%trﬁhidré FaPérab rl@s‘sethé&bhw %, still
less than 40 % still nore pre erably less than 20

more pyfeferatie ldsp ma@gﬁocélof dlest piologicabsctiviy of therllmb negure éragtnentssald IL-

1 S b0 3m Yo B Bk kst M C B Hlokoised v

Furtheprdftrablyrdhiiios néd’e@@limy]tIL Mh@terisrard bepable@lf @gd:o@f&?dally bmdmg an IL-
activity of said IL-1 mutein, is less than 80 ¢
1 recepiost ¥erypirglerrad are hah ngdeing derpyed frapp fig ap rlleflerram prr%%@bly from
9 e 9
SEQ [IRAQS8, L SEQ 0 NPT oK Bl plerhibg, SR 12D, Hiulre fragment,
preferstaiy dronk anyl omudfeS KQ il Ni@ro3ve G Er BinNO/66,\SHP éDeX®dd0) dndISEQ ID

) te 0t _exhi bit biological activity. Further

NO: lﬁj@mﬁ&&gﬁ not necessarily, IL-1 nuteins are

[0037@ Ha-li’ln%ité’ihs aRggl B'tﬁ@l:(l)ﬁrferg'lﬂde B&rdbséritedlin Ql{ira et al. (1988)
preferred are -1 nuteins derived from an

J. qudhem p}%t@7r1840pr@¢1§katﬂtyalf r(dPR0) SED IJIum@leﬁﬁ" Bmlﬁ'cztll Ohemistry

26501 [ 3ERE5: STl G 90 5T R BB 1o ke s @go(ap)-6265-
162683EQt D (NiY 16 PN ASELR b B5 NEH dB A uram et 3EQoHD Bﬂxalelﬁr&ry 91 SEQ 6638;

I'D NO 165. [0037] IL-1 nuteins useful in the cont
Guinchgt/al. bE¥R) das ok iBiechern?2 Kabiya¥hiGaanasho 41993) fbe@yemlstry 32:8749-

5757 BRI 90 PR SR RSy 33 08 2R UL T The

Journdll of (Ri8®k)call hehehoistiyiak68913)BI701 OF7¢alanCheimasicsiys (1994) Cytokine
266%25% 16265- 16268;Ju. et al. gc;1991 PNAS
6(2):286-23858¢ Siselosuragf HRichis arcorr(orfé hergindyeiwancey
1 3 )
10038 P e e e ) PG Rany ot vy 53, B FEDEE having an
amino8achy seqBenmeaminclf 319“9339 fréouthn ahnmf adaé seproce BeseHr-¢iprotein, an 1L-1

1- 245- 26 Si 1 J f
fragmfo b g1 da M ERRASTE]. 681 13)! BEPPS G74010 ShdTeeFhe djtpes: more
preferft994d 5QMt1PHLRS dpreférz’ﬁiﬂy 2064 2815141 mérte%réheﬁi% deS’EU £ sﬁfl ik ﬁlfbferably

IS |ncorporate herein by re erence. re erred
1 to 2| 4_nd1mm1tpe§¢fn@blyommxa@éf bamgrreefoed @Bl@ae@b)n@hmm ofefarably said amino

L e R R —

exchafgeattsi dfi],otlﬂaﬂ ambrolacid fe3IENr,(ivdAny borﬁbﬁﬁ&ﬁéﬁ ef (iy t@SIﬂEnIn Opreferred
an I L-1 peptide in 1 to 10 preferably 1 to 6,

embodjmenie sl anino peidgesidygs| 4re fppac pENSERtls|siretehy Bunﬂher sprezfplrred IL-1

mutelﬁ'éotg)%ﬂggstgfog Ppe?eer%aalélcbﬁsllﬁ oef ég) l)Jpeﬁli?({egnr%Q;]n? a%raqlghg acit se&he?we which

differs f#smdhe mjno aMitEE@lluBnqer(ﬁ‘f a@rlabl prossn, chnald- hérag@entdor an IL-1 mature

esidye(s) are (i) deleted fromsaid pol ypeptide, (ii)

fragmmrslérref %PIYH & Sail gy peprerte | {q 19, )prefssagWah e n&fgre ploferably
a o

1 to 5( ?@t f%’r@bl? i) pr fsgr lgir‘lgpg Op%fee%]gy?zjll ﬁ‘ngﬁf %g%%@ fr%%n}%lﬂgz 1to2,

and nmasf prefee@lyi ue sxautly ]| amomeaccd nsabets) vehatmeatreferabusailemino acid

i ferr nmut e s conprj se..or preferabl Si st
residuBeS e 1 ARSTEd JEedlh Bo A e L B atd PR Bholde. (i)
exchafléddr shofHep mnrﬂredc?dne@rau@% divs §1§1}H§cﬁﬁlﬁn9tfor%f (l)'-to &iii).

proteln, an - fr agmant or an
[0039] Further preferred IL 1 muteins comprise or more preferably cons1st of a polypeptide

having an amino acid sequence which differs from the amino acid sequence of any one of

SEQ ID NO:36 to SEQ ID NO:48 or SEQ ID NO:49 to SEQ ID NO:62 in 1 to 10, preferably



fragnent, preferably of an IL-1 mature fragnment, in 1
to 10, preferably 1 to 6, nore preferably 1 to 5,
W@ o7l39562 e preferably 1 te- B —still nore prefRPCHBP00F066866
e pr fera

1 to 6 fugp pifirobhy T ters LR 2ieiohot & e NGRS prefiptdy o tg 3 sl

more ?f&’&ﬁbl@rbl Yo $8iadd abA pré@tdbly i ekas( $)anBh atid) re@ﬁh@(fs}%dwherem
rom sai d pol ypeptide, (ii) insertéd into said

proferply ypepide Acid Tenlue(ekeRANGRIFIEY ramotbpolmrRisicadidnserted into
said p%%ﬁé@fiﬁ%ﬁ){ hé’r} ea;ﬂérarﬁgtgg {lgfflo%g dgtfe%éiu%ohgwﬁ %uléy éombmatlon of (1)

to (iii)p TFﬁftﬁe’rq:bb&rr@@ DIS-IIShut@fns 2oppliypenirtiteablyrextisivg o pallypélmde having
aci d_sequence which differs froamthe am no acid
selugheeatilyich ddless ronpbe ppingrgd S@@esmqlwmr@m the group

COH“S&%g%E?’?/ EaoghoT S0 N ESDnRERo AL T # SPOFFARHIYS, mos

preferplgfSH@ID YWNQ:68005(ii)stfidny cmorseleptee fiemabieygrbup corsistsigi dfISEQ 1D

o[5S BEP AP U b by P RERLSHASEY b 365, mos

preferﬁlﬁ?'%ﬁ§)N0V@eﬁ1€1 o lmﬁxfe?é'rﬁh&yl £36,dnaf ﬁ@feﬁﬁ)‘l)dl to 5 st111 more
residue(s) are (i) deleted from sai'd polypeptide i)

preferabig drto ddstilhmore Btafeqjab{ijo lypa psttﬂljtgore(prﬁfe)ab@x t Itrah,@d’tm,st preferably
.am i.d d ' b )
o o TR A LG FEE AL RE) we 0

delete@ITrddi S4i@ ARG %h)sins&fedamﬂﬁéayw 96?p%ﬁldaamm @xchafged by another
am no acid sequence which differs fromthe am no aci

aminogsiflishidae, 96 (e peicdmprtitieofdpdapil).consi sting of (i)

[0040@&@%’? pqgfeﬁggpﬂ#a il agﬁs agfg IlD I@g@uteﬁgd\(ﬁg’)@m a1d IL 1 alpha

muteii®ng@ise o @tbré pasierhble ogﬁﬂstp)f@@’dﬁy;&ptldi\@hﬂfmmmﬁio ac1d sequence

NQ. 64, SEQ I D NO 66, SEQ I D NO 130, SEQ ID NO 164, and
whichgfiens fyquoiicenninagsid seyeiice 4By orses $EING, BQ: 160 RQ 1D NO:48
08 (N :
in 1 t&% g{:érf%%@ ee‘frJabe gnefe[@[{lf IDI{ ﬁlg%%‘%e?%%a %J&ysl ﬂtooj, 3s:ull more

prefersltlylll toriraed prosf pneﬁmhbly in bmcﬂy lanﬂmrrmstd lmswlﬁdsh Ithereim preferably

exact | aC| r esi du r abl
said G i ARSI Fos LSS P8t PGeBIBY € dAretfginto sid
polypcfﬁi?id?éfﬁﬂ} é}@ﬁanée'd"t)y dﬂ&ﬁﬁ% bethd L@ r&A, B! 1VP§(§{I c':diil%matmn of (i) to

exchanged by another amno acid resi
(iit). liurth)er arofereashli-h alplonmofeins Jomprisgi ¢ri prefeﬁm@pnmrqﬂm polypeptide
eferred -1 nut i.ns e L- al pha nmu e ns rei
navin 4 oo fid gt TR A Bt taEhBR iR S neg B Gl From he
group %@ﬂ@étﬁ% o7f(i)anpehy PEPEQ dB N@:3! ngEcngDan@r& atd SEQEDUeDUB3, most
which differs fromthe am no acid sequence of any one

prefergily SHEQ 1B NO: 36 it d SER nrﬁemblmé toj ;n morereferabhed épa‘bwyll more
prefer%blsrol g) 3, rgt)ﬂ ?B{mérgfe?%rle az”glaﬁd {Ecgslt Ipléefg@tﬁﬁ 1Bre§<%a{)@?la¥nmo acid
res1dup(rs§gf euhakrluy pmfeeatﬂy:téayd 1arﬂ1liibn.c1acreﬂ1due®) dare( 6i) , deMred efrom  said
polypq}tlélﬁq (é1 luaseﬁ%cf 3;1’5%&61131 Bglgrp%;:tl:d)de {1&@0#%&%%1&3&1%§ ) Han(jllerlloe;chdres1due
or (1v? ?p@(ﬂﬁﬁﬂﬁw (bgF (g h?n?n tp%trf]&géfﬂt sLerl iﬁghz{]?]rl Is'ng comprise or
preferfhly tdoesistpoled @Db&pdpt[dfr lflavalgjhua amirce aeid seqmqmlcé séhidr differs from the

aminlSLSLEEAY. G50S4 3 08 RSLYARPLL s R a0 aMAG 11s,

still @?&M%M%l?@'t@qt el ﬁ{o%g%&i‘&ab rl%ug agnﬁlloﬁt ﬂ)r@ﬂ:reﬂfl%/(ﬂt% 2, and most
any one o

proferny e 35ackst ammoem i i ucOEC P NGeRTa sid o, acid residuc(s)
are (1)Ddeel£tg(q q’rboln¥ sald lypfep{]a)e %11? {nesfer%er(? 1%"[3/ sa1dtpolypfepf°’ &' I(}11) excﬁanged by

another amino acid residue, or (iv) any combination of (i) to (iii).



preferably 1 to 3, still nore preferably 1 to 2, and
nmost preferably in exactly 1 amno acid residue(s),
wak@resesspr ef erably said amo-acid resi due(s)P@ir/EP:(OD()/066866

0041 EF GBS RS B! m s BT Hlfe bl B i bora muteins

compr%' & i8R HURrablPEorlsisy bf @ﬂ)\bly“f@[ﬂﬁ’dé@é\h@@ aﬁ)famﬁﬂ& adi@® sequence which
(iii). Very preferred IL-1al pha nutelns conprise or

differpiremehey pmnocasid asucrste of applopp @pBESIThAQ:HYtoarEQ@APAN0:62 in 1 to

g f from
oot PESISEAPENNE L8 P TbERS45 03, 560 prs gty
to 2, zﬁld ot prfeebdr abéxactly tt anfino asidi ﬂeéldﬁﬁ?(ﬁ)@ whicafie pﬁeﬁémbl;z dafdl amino
still nore preferabl 1 to 3, still nore preferabl

acid @81%’(82 argfig datstad frepesp %mﬁpruﬁe elkadrseyied inespig MI@pylde (iif)

e C
exchaﬁ%&?{l %e%&g‘ler giirﬁg{o( %ug]dg du ég)tl) f(YVg | plg 9%6% I(l()tl éo (iii). Further
preferfdadi [L-1 bste mheeink nbmpﬂﬂsl ar pofeygbdyptombest of kipo)ypeptodeatmyed; an amino

acid Sg‘ﬁ%?ﬁq% }cgﬁh@qrs ?11 %{1{1&? I?.éjlg m@g@aggl/%%@gig%om {lg group consisting
of SEGGH 15826110%@]6@@@ QEHD RG-§ B SRS fib K(h-964 |alnd:SEQ ID NO:165,

nmut ei ns are eta nmut ei ns, wherein said
most prafeeibhs SEQdﬂi?pNDs@ or | mwﬁﬂ)rpk@fbéy alvd §, moﬁ:sprsﬁerabﬂy hto 4 stlll more

prefer iy HERED 1 BB eI AP QB RRE S IREBRsaety 1 ggripo acia
residub (@), NGiReit OprSREDIP M 6dnind dcitl OresRiue@y edrer @l eldted Ofrom said

5, nore preferably 1 to 4, still nore preferably 1 to
polypeptidet (i) Insqpiedingg efié palypeptide, ib) xcharaed ysnofheesaingisicid residue,

or (IV)ISEQa]iy 086%1%14%10& O?En& [})0% 5%9% §%keg}r'é§(1? béé\@ ﬁ‘[ut? 1gs (?Jﬁ? r‘ra’s; g}? h}(eferably

cons1s}0©fytqe$l)§tpe§&de hawhg Iaﬁ&uﬁﬁﬁ@dmd%@u@ae avHieH mf&pi frdﬂl the amino acid
(i exchanged another amno acid resid
sequelaqev() @ol}@t%alpl ]g];p 59, Hrq:f)eratbgf itp |6) momplfe[tpé?,bly 1 to 5, still more
fier e S I
prefergﬂlgs}?ﬁé t4 gt%ll 210%60%%2%{]?%% Ea%[ﬁgﬂef nﬁgfrenf’a,rr‘]bé)p[ S{:? d;ﬁk*a fost preferably
in exadyguk noenoMacidhresiidfif(e), swliaram prh&reaxhy rsmdaa:mnioswqdj easmxhle(s) are (i)

celo RIS B O S LRSS SR i EoEh) DR ot

ammo'\Qﬁ-@gmduem?ﬁt(ngreﬁlfye&fi‘l%lﬁat%%ﬂ g?élﬂp(ﬁﬁ Siif nlorteopr@ferred IL-1 beta

preferably 1to 5 nore prefer to 4, still nore
muteiny edraprass 9r pretfcraely emisist ofrgr eolmpeaﬁléﬁ albtlvylglam @nzno anid sequence

selctFRbulhS e PEIk s G iy (TR M R SEQ TR

[0042p €} gbﬁ@ltlcf EQBSHRBgicFlOoAYiPRPIIfdRe TIL11E: JTHeNSRAS el@ioldgtcﬂl act1V1ty or
sai d pol ypeptide, (iii) exchanged by another amn
“biologiseHy rag§ydiuas usqsk hereip Wathyrespasgbithdbtloreler Lo e alahty of the IL-1

molec(l I; db E ¥hd, %(ﬁfcp Ig If I‘I'L]'6 ba%e? 5%’%1%'1(% aﬁﬁ’fmgﬂrfﬁﬁ)nofnto animals,
consi's aving an am n
prefer@lﬂy ds s&ﬂqmedn QﬁEMﬁp‘lh 2cE fahd rus Eﬁ(ﬁtﬁmetShE Byrbiado el dctmty of the TL-1
quence of SEQ H%l‘ preferably 1 to
molecele froee B}eémeﬂlsbwﬁi tpoméucesfhw Profisraionelothyimeisytgs {Epgs et al,
f r I
Cytokiﬂet %(@%ll@ 158 €1 %79 p]?g?glré%lb% ﬁe‘ﬁ?eﬁ ng% g(l)*eng&é garrhﬁ nlgﬁlg{?lﬁg ¥ytokine
1(1): 149 (dIQ&‘{)SQH; thehbrlgy o mdedfeetﬁlalpkgdusaordoﬁ]h -6 droac MG64 or HaCaT cells

o5 b s SR LA S, ARBSRA 5. Curen

Protocws ﬁrlﬁhﬁﬁ{olog%m ng. @917(5(20@@ CB%Qhe od{iét¥on &MY -2 from EL-4 thymoma
onbi nati on of (i (iii till nore preferred IL-1

cells (lSeman chalt. & ﬂmnm@ M@b0d§r8 ﬂ@ﬁéﬁ%l 1 98 Dmsersthe gbiligy to inhibit the
growt o'fyﬁlepllulmqg?n rI]na 12 é?l?rﬂ Ag'gﬁ g}\lsl‘?ﬁueetng’leEchEee Gl %‘i ys. Res.

ront any"otie "5 oup co i'ng of

Comntudr. $501199-NO614088)).



[0042] Agonistic effect/biological activity of the
IL-1: The terns "biological activity" or
WO Rioohssgsral |y active" as uskd-herein with resPEUEP1006/066866

100431 oLkt e ot e oo VinRias” 3R i BpePoriclc il Posibie ways
prefer@ﬂmcﬁérﬁicﬁlalhte@abubﬁi ByaiHioRIR at 1daseIne A& atadim@idkité ARPthe at least
Exanple 2 E. and’in Exanpl e 3 E. By biol ogica

one S%@tld witeghngsmt site armqnedrmgetb@n &hiemieql duferpgtaons inplade covalent and

non-cl b Qe USR0S BLAMALETALT B O KDY TRRKES R, pre ionic

interadiidne) Pgiro@blsSin{ddi®ivasloe hatdgbh band, wherd@y lcokdl@i® interactions are
1(1):14-22 (1989) or the ability to induce the

based, bd/r?cyt PORXBAPLEL 0B cPYHRRIMESIUIS Guc tegepther, RheshQss s, amide,
t 4 95) LR -
pepid] b ttooh T Ry PP i 0, MR Rl g dmjdg bonds. 1n

certairl pmfﬂmécbgmbﬁdlﬁleﬂltsﬁthé -fifst( 200BNPyt e drkiethprsedaret attachokent site are

EL-4 th ells neta., J. )
linked, thrﬁrwtarat trﬂfd@%f}ggg%dc @sefafég @Dga)gﬁ at Jiast o5 gy pspfige bond,
and e\teﬁ Ih(ﬁjé 'ﬁgéféraﬁ}‘/thog@ﬁ“é&agégteel% B@réjﬂ%@de U@l’d(%‘)‘oﬂﬁt t@l%ll ke hﬂldeﬁe as used
herem]_ Bequ_\mghglj_ a6t leg 8@)&1) to W@@Dﬁkmgﬁ 5]23 atiaast one ﬁrst attachment site

and th8 ll%gﬁglgem%e%glg 0 Cgh%ﬁé%}e lF]Llllt a:fsg)? 8]|1err{q%tw§:f§f albcbggfeglﬁtgy, an indirect
linkag®@fSthe aP [&Eﬁér@bﬁﬁét ahadhnteal sitdhed aet 410t oa¥ sektindhattabBment site
at least one first attachnent site and the at | east

throughniateseedialy meleae b rnd dicrabydypicilby h@lete&g@hlh@ry using at least one,
| .
prefer%lﬁne 8\6/1a eterll{)bq:fﬁt%teﬂr)rg i tcrl())gnégl rﬂ%‘r: Iﬁqgéﬁ‘reg g)tge_rf%ﬁg% efnbbrod1ments the first

attachﬁﬂﬁt— drvaldahé sédohehasdhn@ms sidgd ereildikicd thromgtestaedst ons covalent bond,
ydr ophobi ¢ |nteract|ons or hydrogen bonds, where

preferalziv ethr@th Phicaplane Reptidg pend, 3ad gyen Wﬂmpef%rﬁ léf%érﬁbllgé exclusively

peptldgrboglgtls{)‘.l il x}%gsn‘ig?eféﬁj efﬁﬁﬁﬁﬁ{e { the®h ?ra &ﬁ%@@ﬁ@sﬁlﬁrthe second
am de, ~ pepti de, carbon-phosphorus

attachmanbme: ael Ihherd bahdsvebubh pe;mc’terhouedish @refenablyl [ glmebo fidson, cither

cer preferred enmb i rst .attach
direety o iRl KB AT ACHUTE st & ARES PieARisd Smbodiment the
secon@ th%%nﬁ&ltel Ragked ﬂﬁth@@/ﬁaln%ﬁ{us Q@@Qid REeh@t@ibn stBeRMEfvely by

| east one non-peptide bond, and even nore
Pqﬁmpb@mebaymﬁ%ﬂﬂv@Mgﬁn@xﬁhﬂsnvely non- peptlde bond(s).

Th ernru nked" sed
[004410 ﬁt?ﬁ‘P f'er “?1%“ % |“F%dc PN R é aS?OCtaﬁeéV@‘f S?dgﬁgtaa%ﬂlémnt‘ site with
the 1Lf-1 rBdlc@tlé dehin@aly SohpriscdNeksthierligt cdneREt o8 BREARGDF the second
attachnment site but also, alternatlve%é?and

attachpyegf siteb Pyeferghlyi ridi“Heker”, |as nlkss@ ehasging Hgregdy |comprisgnéhe second

attachIHt frts E%eatt%rﬁ&ngeaﬂd ?}{We?egaj - bul glroﬁ%l dée@?a%ﬁ Yol ecﬁ?%?)ﬂ?o acid dres1due

preferhigly @by ckytpine aédidueand: lmkerf’ el aloéd/hdryinus bRg taineld e‘arsﬁnooarwd linker”,
ferably aone, heterobifunctional cross-1linker. In

in Parg‘%Lﬁ%frW kinkes accordipa inbaiRveptgn porpaips atattﬁ%%ea%mtn%crderwdue

Thus, Ql@tehﬁ? “BRCPN I A4 f&g{&t litkel€arli etdh ﬁgéabgrhﬁng%{are% However,
‘' east one coval ent prefera at | east

this dessenqpepplyddabarnt,a hmicr eoemstsmxduspvéy ef albliyo ahdcrag(ﬂues even if a
excl.usi vely . peptide bond( a er ref

hnkerémaaar%?ﬁ ApipB 2P| EFidueY a@hﬁrefrrfeé 108 %%Bf&ﬁ“d“ invention.

The aﬁtﬂoaer&wa@muéé sfeth@rlfaktﬂ K estc R¥MIH %bﬂffobyedmr Ifaﬁﬁal'l}dgccurrmg amino

bounds, Fre erably by genetic fusion, eit

acids df ueltﬂﬂluy amrno ag@rcefleroam , thgjagt, alh-Lapd aibIh@r mlxtqutl& élrlereqfn Further

a furt red enbod nent second att

preferredteénti 2&11}1e 1nketr TS a(‘(SOf W utéh% i3 1r1v§nt(1joqE e ngoe} Tes comprising
a sulfi@idrAChoBNbr §b§'§£elﬁé< stttk val )éuélt’molecules are, therefore, also encompassed



pepti de bounds, preferably by genetic fusion. [0044]
Li nker: A "linker", as used herein, either associ ates
WO be768556nd attachnment site Mith the | L- 1 nol RCT/ER2006/066866

withird S iR BH R SR Tl e HRR LR Bieionpiy, mplecules

compridih K €116 afkyUs @ dyOBAIRYINsuchlak ea;gimogenﬂrérs@%lotlsﬁyls@epdléhlkenyl
attachnment site, gyplca |y and preferably - but” not

aryl qredetetenryll ynoictys Mawoseh nankats @Omﬁﬁmgepmf‘fiﬂ@ﬁ’eﬂa§llsﬁ6 alkyl-,
cycloa%]?yla (§§ Sér@d al:n%?] I(I)lgfaég(?aaﬁ‘ nllq(&lgf and a%%htﬂ)%ge a&ﬁ'{ eétcn (\1/&%)5 can, also be

used dsi fk@rs e el gre@glttlﬁvddmenlalndehhlﬂ o0 e@@@hpas@ed aztthineﬂnetscope of the
one anmino acid resid us, the terns "Iinker"

and

inventiofiAsodzi W ¢l R élrnkeraWéh thﬁ e éﬁaﬁl@e%wpt?&rablﬁé}YeWﬁy of at least
{ I

one cSEMEY $ond. e REHIVEY iPbY ol BR A Hipfhac bENn he context of

linkageibykgenettofisiont & higkaf mayrbeabsaai ot ple&:lra:h]lyess arsaraino acid linker, more

referred e ment of the ent inventjon. T
preferably 38 agupey aggit%%re@neﬁﬂ%w SHYE é%ramoafefr@f»l&m@eew preferred
linker§ Qﬁ%ﬁ@tﬂ: Rkiopatinakiby QGaY raEl'drlglkém Hthe QBht‘&t &'linkage by genetic
nnatural am no acids known in the art, all-L or a? %

fusiondmkeisqirafcersd chenstof 1 t6301 here prpfewbé}r pE2 e b ot meare praférably of
Jnker i n.agcor danc Mﬁth this | entjon.are.
210 1ff ol t}Pfeests%ﬁ%ﬁt gf’ 20 S ogt FFotaBlsT o b B gy Verpreferred
linker§ &ig@h@icasion u&s %Mét@f&bﬁyf @nsisNET@$QNSEQADSN0:189).
enconpassed WO 2 07/0 9552 -15- PCT/ EP2006/ 066866 -

100451 Prdaticd aidsrepeivatengen Fayt Aeused WensthQMiord%ed grpkrepetitive
antigeg {a%%?’?éeﬂgpa\é%%%g%%rr% 1%1 gt!teg‘ﬁ 8f d é:??,;t{ﬂg%ar%teg%é@y a typically
and plej?didtbiffl aighl ordéx dif}tﬁlhf@ﬁhkﬁ ﬁyépacmatiryzingemeﬁtedf&h@ atydens with respect to

noi ety. Moreover, |inkers conpr|3|n preferably a
virus-itge Qgrtlﬁlekwspectwgbfd BANRAM o@@ent(%)t e értnsﬂntm]g)rthe repeating pattern
bla%.t ¥d parlH. Qb Qmﬁ@(ﬂha%h@rbff"th@{ﬂvgﬁ CidllSds £ led
may al %JgﬁkT gagygs rs tor the presen#%invenﬁlongg#(mupe
to thesVilaP lof RN A r‘maotefpapl%ds vir¢ lymcal hed peapecdtxdriyges of suitable ordered
i nvention. Associati.gn of the |linker with the

and reﬁﬂugge”aémg%n Arays R YIRS ROSHESs ISELeLly regﬁ%‘uve %aracrystallme
ordersC8Y %hﬁggnsb‘ﬁl:@eraﬂﬁlr SitRr §FaBimabbly lbﬁ() WYHaQBm@feré Efeferd®ME 2 to 15
pepti dé bond. the context of [|inkage by genetic
nanonfales, wvenanbnentttefera“bdw 2hle Hbgerrctmmrsm@ﬁlea%bt o peaferably 2 to 8
era an am no acid
nanontet?tf?ea?lgg%rﬁ%ﬁrﬁqr fe&&af#;lt’isll (%’Ie; %o aci d residues.
[0046)Mer yPRikes&T: ITad terhi g&ﬁ Kk fcliOhs @RAMNtEN Fdfisds @6 RN s@ate of a polyanionic
flexible am no acid linkers. In the context of Ilnka%
macropiplesaifetdr c immyseshimulitare sybyanceer e delaiéersitet thef VILR.o The term

pack%e’d” R ﬁse?r ﬁérg{ HcYur?%% eb%%&rlg étrﬁ%tbﬁ‘{/agfol% %Bgﬁergr %f 2 Bgoéf}emically

couplipg ectre{oanbd@vakaﬁt 3.canbhio ineiadtonsyayyrophafie intadctidniskelisgen bonds,
for genetlc f usi on co rise or preferably conS|s£ of

etc. T@gde(tgaljs desq gg:) Jlosasnt d Bprdigl §H810§eélbeé‘lt’l of \pe polyanionic
macrofiHidBRD: TALS, 3e P@%aﬁ%ﬁi@ R EhBkect PR § yﬁ&ﬁ?o&ftﬁlﬁﬁt%gy &ftances can

repetitive en array" general ers to d
beemﬂepdéwnhg\ﬁdﬁwemnndweamﬁﬂgemfanadedﬁamngﬁnzedumyH@facovdmﬁ

. . typjcall nd referabl h|g order of wuniformt
bindingytlor dyerired e U lge 15 upEH P Rg o Bacthgnolecule or
1mmuﬂ¢st1%§11étbl&esueeaﬁde§ tse%ackegeaeﬁtlaé/eﬂewm &0 BreEYRRY B Mbn-covalent

the invention, e repeating pattern may bée a

mannegebneasmsel%mmem%tmméqﬂmm wbetﬁmmummlswmmct tteeferably a DNA, the

yent h, as. ant| ens oupl VLP
e pIXEE RiGob 3 Bl REaR SR s dpaoRaly B gl dhlronyss,
preferstliyt ag @c&[’sﬁﬁl&ed) DNAse hydrolysis (e.g. DNasel or Benzonase), wherein



and repetitive antigen arrays which, noreover, possess
strictly repetitive paracrystalline orders of
W@ni79895s2 preferably with-sigaei ng of 1 to 30 PCT/EP2006/066866

0P S RIS LY 00 19 JRIORECTE RUERITT o7 o

VijﬂBﬂﬁﬂm@nAy 2 to 8 nanoneters, and further nore

referably 1.6 to 7 nanoneters. [0046] Packaged: The
[0047{’ ePolypeniidkagbel terms " nobaeptida’ edsriseéhercén rafers e agnelpeulefromposed
n
of moﬁorglgtls %@ en% e{c?ds gﬁgatrl on]h{éa lyhaélgglﬁ_lg){;q&éﬁgﬁ{) ggzrslﬁ)vg Xptlde bonds). It

indicatRat kageular aﬁlaimsadarhﬁfoedtcﬂdd ned deesndai rreﬁdrrtg 4 bgdciffalenp® of the
coval ent,  e. y chem cally couFllng,
produgfo Khgso pentisiss., dl@p@de& ténfpEdesh plgapepiidassnd ﬂsw?l@@ Atsyneluded within
y
e AR BR LTSI BRIt SN BT o rampe
glycoqydﬂtipami aoeﬂytatmma@hmphbgdaﬂoas ahdubg litdhere plsbycacimpessed.
cul e osti mul at or pst ances can
10048[ ¢ & ebd A R B ST o o e Bt st io & VLP

that 1?'(}3@5115&1 bl %Jebsc Widdh Qf)mﬁrlé&vﬁl RAL ofd @QPnSf rdcd@mbinant DNA
preferred enbodi nents, the at | east one polyanionic

technategy. dive|teroul €LB rrecomhmmxﬂe:tpmdncad’b ray usbltreincesgers o a VLP that is

aged |nS|
obiainf B 3B ek b Y Ben B frtnteeBirfon D jeetmolosy
Thus, $heDREAN CREothBinAMCV EPCadC+VALP RERhBimitly proddéd” &r@ €nterchangeably
term packaged inplies that said nucleic acid is not
used heectegiad Hioald kavatied idaniess] mparing.ysis, preferably not

[0049%2&7?131?1' gllél)%l a"%lg\%?lﬁ %9521836%5'6’ @%ﬁ%eg %g@ﬁ%gilers {o the morphological

form GG ARBLHME6BME typs éf edmapiises agiedome cassitlet ibyya p®tein capsid;
assayed .as described in Exanples 11- 17 of

OtherS\W%@IWwAstmuref tmmnmkﬂpﬁa &HtS: 8162 The term
p i S n er | -
o0so POLIBSRL! e iand s RhmaEhetente o TRbRFRahy gr ron
infectiams, decfoombils a (n@hseplicatvwn aas npeptied®ub onds particte or refers to a non-
i ndi cates a nnlecula%¥éﬁain of anj.no. aci ds and

replicBE Perun-DGRHOSpeR eI chgiii-BPIEREC HitdgBrnioiR, siructure

resemBR& 'P% b JBSs pzﬁlhél@,Pﬁrbf% ly b ChRePbf efj@i%us ‘T'hé gé?ﬁle‘@fohqgﬁlc@ﬂde” as used
roteins are includ e within the definition of

heremp mfyqs dpbiig. ingpgbletof aeicating tel ganouic faoowriseshby dfe YhB. The term

tlde for.ex l.e, .qgl.ycosyl at.i ons
“non-BRGHBRE] hied IS SRERY B neind Y hERR g the fogt agfl Breferably
a virug ke PR Red act it vREC thidtihf@#ion W-Fon-ldpgicAtBlemnd/or non-infectious
"reconbi nant VLP", as used herein, refers to a VLP
since it ks gl op peraioh e WAl gopsa eseenapicdHNGORp T @@senal?()dl“@%t a virus-
ke BT SRS ARERCI S3q0n A BGURL ARel B D b
inactivdtdd. t Tadicalls arﬁbh&jrﬂqﬁefbr;abﬁf ar viewsskavphitiolec tizkg Ia$166r @hrt of the
| east gone step of reco nant. DNA t echnol ogy
replicgyg AndrpECLG SORBPREN g@bwlralr&?nmw\r@@éﬂ%ﬁ rpaﬁwﬂeym accordance
Y, r hqu
with g\?@vi&ﬁ gﬁﬁtdlo@g% Qn@gﬁgﬁgah dlsﬁlrﬁz@ \;F)?utg&ga El?%lée% Iﬁ)ﬁncal and
prefertedr emlbadlmam qlax virod-Bke @srtuqbem drwoleilamcer witbribe pn:serttemventlon is a

hol ical .formo virus. In.sone V|rus t
viral GRRBIRieB s SR bR B el RispOming St PaciegiobBree. ploforably
RNA oaaet%hépﬁh@ée Taddicth@NQkirab lh PG U@ S dapsid?, r&&ved QP @sicromolecular

tails, etc.
assembly composed o viral protein subunits. Typically, there are 60, 120, 180, 240, 300, 360

and more than 360 viral protein subunits. Typically and preferably, the interactions of these

subunits lead to the formation of viral capsid or viral-capsid like structure with an inherent



[0050] Virus-like particle (VLP), as used herein,
refers to a non-replicative or non- infectious,
W(M(&)ﬁm%m y a non-replicativ¥ and non i nf ect i ORGI/EP2006066866
0_a, non- épatlve or

repet i Cref o uR Sl S el oI B b Pl B . For example,

the cARNtsi 6f RNA ObttcHopHAedN & HERSQDhARIa asphbritt Rt bE li€sahedral
preferably a capsid of a virus. The term

symmetpnThe geing acipsed-likestrueted” #febeddn henesk aefers do e prgromolecular
assem%,@rpeoq’%ﬁ)lg&% gﬁ Yﬁraﬁ%lrbt%%t §u,:89n1%shr%seql$ﬂ%§ethg %g@sr(%ﬁl%gph%},ogty i the above

defincdedeprs bup doeiafige iffmaphdltgpiadl gnieetiitg ikemblgsivhitelrhaintaining a
Pr ef er abl a virus-like particle in_accordance w.th

sufficiepiedg tqreey 4nd reRskLiv et (G GPETHPRY feakure 8hVIrgY I@éil‘?lé @ad virus-

like paargglg?rse % hlﬁﬁfyl?ﬁd&k(lll %ﬁ)cg rne @t‘itﬁv O%ra:i_rlgan%/ﬂt g‘? ths rglgcgfﬁﬂﬁ

[0051par t Vaheliks partmlemfsmﬁdﬂhl tekeriopimgahAs nsddileerainy b term ‘virus-like

. genone S . been 1y or .ch cal | i nact] vat ed.
Pamcl%ﬁo %RF‘@ bader ﬁ%ﬁﬁgﬁrﬁw AB 1y ViIEIsgl arfig] Ig £OpwFising) gr preferably
cons1slt1ﬁ§ k3sealihllp Bf Bfa%ns%ftmg}ff cohCPIHGRL, InfiRab %r 'fﬁ%ﬁﬁ:hisq}’l&eof of an

ofponents of the viral genone. A'virus-like particle

RNA baptmmﬁdmgm e @ddmpn,hwtlhélhemaetmle: ohamB\N/A bmtauophng@ tesembling the

s‘[ruc‘uta;?:i@?i di 9 Ct ‘tgapmaﬁ,t?h efm% 8/1? ?eiri)iwfttlnigee}/r@éqrtr}ogr1896c‘Hous and lacking

at lea@QH@g&@%%ﬁ%sl éhcblligg FbemRNtplidavemhia@Rinks ¢ thy RNM bacteriophage,
capsid such as the viral capsid of the corresponding

and t}«mqaug alsodackang tresge or ﬁﬁlﬁs@ﬂa@qhyg RNz ol e pioggtsatpsponsible for

viral Jﬁghﬁlﬁ%ﬁg&ﬂ én‘ir?l 1n90a@1%|l}q>st Fhis ﬁgfﬁﬁﬁg} shd’u?(glet{ov&eg?ra also encompass

Vlms-Bkﬁ)pzlﬁtltlﬁs ol RN A &ulal:tynolbﬂhgéﬁ 1ﬁwﬂllﬁ0thelﬁﬂnenibﬁﬁoneﬂ4éhne3ﬁ%enes are
and npre than 360 V|raI@?rote|n subuni ts.

still PFF?‘iﬂt bt [npctarrd apd-Shere e also lsading {Q RefsfsPH RIS Fangd ps gign-infectious

virus- ﬁk@;ﬁfﬁ!rttlaeg e(gd ahoRtI\h@ f)ﬁftém%)'h Of’re\férf @EPSS' (QEI‘IQEBd from RNA
viral -capsid |1 ke structur th an i nherent

bacterRPOAEH3SFHRIt -itTsah&RATV Eﬁﬁﬁ@ﬁ&OﬁﬁB@(ﬁnsmtepﬁtlISf)l sm)umts (monomers).

rganj.zation, wherein said s tur aI

PreferPRIERT Gk al e gD AebctefBpfie fongaticarive

and/orb%hﬁﬁfe@ﬁ’&ﬁ;g‘?ss B pHBGERS JPl@fﬁ?ca@ ﬁ@&ﬁfatlgﬁl sﬁé:hr MO0V irradiation,
i cosahedral synmetfy. The term’ ‘capsid-lik

formakiehyxdst tagaghenistypisely hed picferablebggsnatis raannadatmml ecul ar

ssenbly co S vi ral .pt.otein subunits.resenbl in
10052 5 ORGSR PO nOtnE SoaberTadr bt 1 SRS Tslsihe, they
mean d@Véat bitg dr FemB shBoiey Rhicd otBymRE hilcaledassenbl y whil e

mai ntai ning a sufficient degree of order and

[0053} eplag pminpedsid scquerss ideritp of pelypentidep pan be detepsaingd gpraventionally
using ?@‘%’é‘? E§M§ ‘[ell a}:gljé rr?g%:?%{;]lf LtsetThE I%teéttf Z B@gﬁ?{tw %ﬁ%ﬁ? B%gl[ﬂt or any other

sequender plserinidoe pp@grhume |p®ef9[fabk37nuﬁhg\ Baditetd dpagiic Whetised particular
herein, .the terng virus-like particle of an RNA
sequegEcis ehof GpRge oY et idpPaicabioga GEFsaC MREOGKHY peugnee, the parameters

are scC QMR th&! AY r'peﬁEn £& bElRRlY is CORSLEY AQr ﬁr%sﬁﬂtlb@éth Bf @l{e reference

or consi st ng o coat pr telnS mut ants or ragnen S
aminotdvet eqfigncofand that BMA ib hometdgy pnlﬁageo 5Yaofabidiotdl aamber of amino acid

e particle of R eri opha resepbling . .
residuy i Tyt GO g Se, SrndlOpiat Lhe AuerGer a g dtdmining
the pefc%ﬁ{ s@f 1déﬁu@r5é/n%enrwpyﬁepﬁ@é@tlg wlca@e% hﬁt@kdtaas Rlypeptides or a

| eas (gvne or genes encoding for the repl i cati-on

fragmnlﬁdh@rn@frcys SedhtethRI\IAV@amerl ophage, and typically
R AT —

againgt MLA inhgnh Hﬂﬁﬁial ofl |ﬂi sueh.| OdrhpNiER VS tHe iMRNENME EomPH SO (a) a core
enconpass



virus-like particles of RNA bacteriophages, in which
the af orenenti oned gene or genes are still present
W® 2107050861 | | ve and, ther ef ory —al so I ead| ng t OPCT/EP2006/066866
. non-repli or non-i nfect i virus-like .. .
parcic B st 83 M5t AYRhBn 0 BAHEGk N iar e p Sus-tke particte
(VLPYQTd MAR fak@iR; BhA (b PAGsRT bPidiges wetkhik Riatt dieQsa@dii@bhment site,
symretry and consi st of 180 subunits énnnone S).
wherepy dicelr lsastnaschodieen ds meridie} naoloqule spreickably aelested drost the group
cons1s%ﬂ% R%Vhr q C§ olgebﬁgqehﬁ%l%tqu rf‘rag%@{ﬂ 'f]?tl t1d gl?én gl(f: tlln\}u‘[tem wherein (a)
and (B)ueﬂe esvaldili rlirked ahiough thé mnﬂedsdeinyderst aed ttive at ,least one second
ypi cal ly and preferabl by genetic nanlpulatl

attachmg‘gg!l &eéeralaly eid Herl rwp,léﬁl ¢ Frelinksd {g theggnae parl‘uale S(b?.s to form an
S

ordere(c)lﬁigl,d rgée%,pl@fé %ﬂn#é?lr-r‘g Pg?m%gl Sﬂs}é%{:rﬁcé F%'Bg%m}qula(g é[%lggwleﬁﬁ’(ﬁf at least

20, prfe0HB8} aflhast 30 morcamtirabdy|aeieee o0degutin hpropreferably at least 120 and

ol epti S can d conventi onal | us n
ﬁlrtheﬁﬂﬂ&%/ﬁ?prp Eﬁa%ﬁx @Ileiﬁigg? ﬁﬁnl %ﬂﬁ%@r? BKagdodig IEOT%P
[0055)" &Ry Lk%hfggk&%{ f1ﬂ ttheQ rartaﬁ%m%e 8! ordSed %Iacl% &g E@J&ure may be

program preferably using Bestfit, to det erm ne
selectevhast Iné’rLPaorpaIVtrus:pItracle of el erventions Tlfstrative SN ©e RN}S viises, the

coat olbg%%}épr&teén ogyvéuc fciea% Egtﬁeﬁl E'cg?tge ﬁgep% 812 ﬁf g@g’ (;]rave been disclosed
in WO 960/00M 24 9nGak€ o5 atred 00¥€ lontpage Déll linel 169028, An@bn tHhge 28, line 4 to
reference am no acid sequence and t hat gaps in
page Hohwt dglhese displosyesars dcorprsatedhalcimppntyay obrefeipiaso aci d
t I
[0056](;1??}1@%2)2 txJugls 11%@ %?&c@%%?&n %8 eq%gclrﬂ?ﬁgﬁ eanarpq{ ﬁ’edofg@gevl%@agfected cell

cultured. Tihdaeiulthlyg beﬁy\eemr@salﬂyeppmmkéetbr IVSccﬁlﬁJapbmﬂpaiH ¢houldl B¢ Ipreferably
prot ei ns, fpetldes or a fragnent thereof
non-redﬁhg%tIV@s%fdn?lﬁlrt PEUOUP NOFR p%ﬁﬁeralrlmwrrewaélw APErqpfifectious. UV
irradidtfoRY bﬁ&ﬁlcﬁ%@ﬂ&bﬁﬂ QU Qé“%ﬂefo?&gﬁieﬂ H:%'f&gl | ngne general
responses against IL-1 in an ani na or I n human.
metho@e kpoen td dailsedgferdonen theveentoi ioactivetepriiuse: (a) a core V\D
10057F ol pre e Tprrd ETRPEREIroE ST or e i YEu B e and wherein

preferB@Y t {64 &vihd BarYlber%' lai Kct@Rdphhgd, €and \@‘IPe}eﬂi’rﬁﬁth&‘ rp‘r‘e?ferably said
particle; and (b) at |east one antigen with at |east

bacterompbage cone RN Aakesiophege end wheeisi evenhBirdier pefeablynsaid RNA

[ ef I el d f
bacterfpgagl g 0L pestedontgenretisfed PRk 04 BrAREAE U, o O
[OOSST rﬁlggﬁ@tprefetlfecﬂ- cRBBEintGt, AR doke aﬂ?éieeisna W& B fiher preferred
d (b) "are covalently’linked through the at |east one

embOdlmest, thendLP hea agcombasnt Yhe. dévotidll cammaahyrksmews vireses have been

er.abl s linked to the core .
sequenlef i A Yo P8 ilsbiege TR AT abF st Eiouing ab Fof @hdicin can be
easily 38drtgRA-byLLslale@¥rtishil THeeprepareGore FOYUPEBRIt S chbihiiRly expressing

invention, at least 20, preferably at |east 30, nore

the coply Rspisimisl ajhast is|veidin thsEomapes knovdedsesi. @fSIérU@Blapﬂsatl | east
[0059ﬂmﬁ1e ?ﬁ? é)r&'g%ré&] I{(I)Ia dﬁetﬂr ?‘Lgrvg‘ggr )e/lk%t t?c 37?86%5]0’} lterna‘uvely

consisd 61l SedoRiviant prdtélﬁs anitafa vt Miggmonto rﬂd@eﬁd oﬁl drirus selected form the
rep etltlve S ructure may be sel %cted as a VLP o

groupvmﬁsstla&rq i D eRBA hRelerARIageT: oY, bRetPiRhages: v Hmatars B virus,
preferg{glﬁdgsegéb?ﬁisprottaﬁ (Iﬁl‘?(ﬂlt ?fal C3R st%; %o8iq]- e@@bgﬁ §fs surface

or the preparatioh o have
protelﬂil(@%@(ﬁ@éﬁ&%h d/)ﬂnzﬁmeb/ 00&1 PWaores peigel.,26¢nd i1 6@ 119428 ,(1995)); ¢)

Sindbis Vu%a 8 rotaV1rus (rﬂ)eS 51 87?%51 nddU 8% fﬂgﬁ& 2) fl)(l)tna%df‘rmouth disease virus

(Twomey, et al., Vaccine 13:1603 1610, (1995)); h) Norwalk virus (Jiang, X., et al., Science



page 31, |line 4. These disclosures are incorporated
herein by way of reference. [0056] Virus or virus-like
W@anrsdse2 can be produced &nﬂ)puri fied from PCT/EP2006/066866

2501 33”-‘&?@23@%@'&% " SaE he Ui pERBLRERHH 1 Tioon:

AlphaRirgd; §7 Alloyirud) PRefe@Bly €RGAEpRici QWO D68052DUR) reﬁ’@fr@nsposon Ty,
preferably non-replicative and non-infectious.

preferphly 4b¢ ardten ple lh)ehtirn%n Papibempremius (W52 HR34S63M ) ) Polyoma virus; n)
Tobaclggnﬂ')gglg%%g qn %ﬂ)cﬁr}f)ou% Q}llru%r e the gener al ) met hods
to S person In the art to I nacti vate

[0060Vi WUE.con(Rbifl Ihﬁreclﬁﬁl piicefligfcrad reshbiiane pioteihh B gae@lly referred,
particle is a virus particle, and wherein preferabl}y

in thissagprdicgtiqny gs wwﬁc‘ﬂeP i 8 oqerpahadimeipnihige/ LR e wespisi YLP, wherein

said Oggl;&gﬁ% p‘?]lﬁ I%eg o\?lﬁgt? é)lf’ﬁﬂ@z/eg[ﬁé]?urt g(r)ﬁl%rngffﬁ ed?g‘%rn preferably of

two raanﬂnrﬁh%prdhanﬂ; emos]: pirai@eabiys of tw RNAColpEbd i aat Ic@ﬂﬂiﬁagﬁ)tems mutants or
sel fromQ3, fr, GA or AP205. [0058] In one

fragmﬁ‘i‘téf F‘i‘o d enbodi nent, the core particle is a VLP. In a

[0061f U‘TE@%mpF‘ﬁﬁgﬁ&ﬁdof & rf@&gh‘tqﬁzﬁft prbféﬁq”\/&rlp tHeSte®m “fragment of a coat
reconbi nant VLP. Al nost all commonly known viruses

proteilaae usek heree grudeioed aamdpd?}@ptléadwlluyh aveal atalbhse 7%, tpneferably at

least 8@%:41?(}6%%6 {algfynagtolenggg%n e%nlhrglarcegq?r%zfega&ﬁy gtl.l.lE%s% @g%bt%e length of the

wild-tppERRbMbInaR: Hoteih; Ry oyt Froeairhespaaieyy exPHaRSI p’igferdbgﬁretams the
coat protein in a host is wthin the conmmon know

capabidity ®f Sfmqn[nnghPt Prderablyo B0 fragmceinis @_ht@m@(i ¥dat least one internal

deletl(%‘r%g?éna 81116 rﬁlli]cecltlxﬁ 9%{ Iléagtf OIpe? (}Iﬁbﬁ%ﬁlo% Ireo§ erll’rtr%lg{ preferably, the

cons nan

fragmamtlabbtamﬂ bfyra%mt’lﬁ s4,ther 2 afternalf dedetions,Usy aeh@: eathinkaions or by
group consi sting of: a) RNA bacteriophages; b)
eX&CﬂBQEi’ ePbisptgyederes]. Hepatitis B virus, preferably its

[0062? aﬁ’ﬁé{%) il Fa@hfinf ML 'rééamb‘?ﬁ'an@ rotelé(‘v%flgz T %?ja]cé)&f pidfein” shall

or Its SUT ace prot
furthemedsd toesa polypeptidiawinels haest ladst 80%e peefdBbly19086,1%8n more preferably

95% o et scdipacs sy gyl 6T TapeHRIcheEH S Ryl of agmen
of a CIMORIn’ are?ﬂectlve\@‘c 6d %ﬁﬂgd Ja@@v?b 1Rd OwhicA 92 V@rkferemly capable of

Norwal k virus (Jiang, X, ., Science
assemp gy 039 BH2s- 1_111©ParFPd¢/ EP2006/ 066866 250: 1580 1583

[0063ﬁi§% 9%5&6%1/%‘[%%icb?tspr%le%’gtlfe?%@’ I?]%lyfggi;lﬁ%b?l.V?]\ég %rtl am18n70: alcf'cp s66quence
deriveldr Rbar@dIwild type €ontifiri protleMD o9 @od0prddin, ﬂéipectlvel wherein the
retrotransposon Ty$qjs/pr ef erably th)egg)r otein g

amincr g PP b oteast HLL ORIBORISASE) S5t ol St s or 99 %
1dent1f% 606-@]% Q@E@?g@n%?k%e\#nd efet%g ar%?agl;s etﬂec Kt} Fg/';{é Et§s\éh1rblljes1nto a VLP.

[0064] elodtt prafetred Eﬁhbedilﬁ&nt shegﬁnetlaiel parﬂic&é ef thednvention tshiszepamis B
i {%‘E{ plication, as npsai I n one odi nent, the V|
virus.

© RrepgRAion ofHispatifeld é(ifHS'hls‘%P%mﬁJc% é‘?% spnpsligelpsd ks i, in WO
00/32857, CW@I@/M@% APTiR W@ D0S60BC ORI AR dB&Hﬁ&it@ are explicitly

préf erab two reconbi nant proteins, nost
mcorppméde habirybjofwatyv\of refgomdsi Qxngr mxasisdoprBtAg nejtablatfantis in the

ments thereof. [0Q61] The term "fr f
practigLalshe PRATH BBl et A PEr R e agane! SO 113500
[ooespr ]?ht @ﬂenfurthéspﬂéfe%fédrk%{%'dﬁneﬂt%f@&f inﬂ@&@s a3yl ¥RRIAL i¥Rroduced
is of at |east 70% preferab
into the HBcAg polypeptide, to mediate the linking of IL 1 molecule to the VLP of HBcAg.
In preferred embodiments, VLPs and compositions of the invention are prepared using a

HBcAg comprising, or alternatively consisting of, amino acids 1-144, or 1-149, 1-185 of SEQ



| east 80% nore preferably at |east 90% even nore
preferably at |east 95%the length of the wld-type
WO e@omadiseant protein, or coedll-protein, reSpeCtPG/E’EyZOS.ﬂQBGS%
r.ef er. r.e ns the . capabilit
10 N High A Bl bo [ i S i BPGBiabi 3 3y SR @gped with a
peptideNRvinyt & Ndhino Geldeidq@bnceadf G?@I -DREGHY- G'BQQ‘SE(QVIIPN@UO) This
| east one conbi nation thereo lglurt her  preferably,

modiffoatigirelifinges hetSERQ HAN®y laiSERED ND:24In Birger it anetodimens,
b t tru ti exac

the C)gjs% nﬁé {’ (i?%ers] %/thg(gsn?n% f%o’ﬂélg] Eﬁﬂe f?%l? &g(a r%én% }t% Yooftl sepondmg

fragme@s,oprbichebly 1pi4dt & N'14Qrare hagse né séﬁnea Teeativepriof éuﬂther includes
shall further refer to a polypeptide, which has at

comp@Sét&ms caupgisige dfcppaty B Ogtﬁ)/Broée\J/%ﬁmF?élFSeh%#@ &oxp m9ted@9v7@spondmg
a quenc t o)

om0 FELRESLCEEOR, ! Rk (OBAIRh Ol vcein

respeatigslye compesiyg HiscAle piohypdptades wehialn dowidpiisd) OrSalmmft]@’B]abd:anIS‘[ of,

: bl e of ssenbling into a virus-Like partie

i G s BRI 8 DA 2 e 338 Bl v S
ID Npo! ypepti de having an ami no acid sequence derived

fromthe wld type reconbi nant protein, or coat
[0066br b cm'erprefeggé embbdrigieyl;[ ofnthe nasventiviahe mmisnrbkeparticle of the invention

equence i s at ast 80.% preferab

comp%s,o/corggtq)/ess ryﬂa&}? %é (59211‘;9%1121'%&%1% QUS| sys %ft rﬁ%ora?lpqﬂét%ﬂ% proteins,
mutanfEse@(Uﬁﬁ%iﬁerﬂ@ theRIo€f ST ADRWAT Bicairidphidee Peddérhblyy tHeRNA bacteriophage

assenble into a VLP. [0064] In one preferred

is sclegttsbdiioprethe, 2rawe ansisEng ioker) phactariopeagst QBhé) ibagierieplsge R17: c)
i { A} td Ll

bactergﬁa\l/lgé us'ﬁelp bllétén haé’ %ae %gggﬁ%ﬁ@é?oggégf)oﬁacﬁgr %fé%gie ﬁ/IS2 g)
bacterldphm MIQ4 Jﬁbﬂaten(\ﬁﬁa@dmﬂ)ﬁ baﬁﬂrlbplha)ggmgﬁﬂﬁ%&erlébﬁage 2; 1)

hree docunents are explicitly incorporated herein by
baCter\‘/ﬁﬁ’}}agﬁ PlWeWéV@?]E%’tertﬁpﬁége 48#%%ant s of HBcAg suitable for

S | t I \Y
100678 ol 3o e Aot s LSRR 1P BB PR Ggyprises con
proteif, mnola&tsforrﬂ‘d:mrenm tbeof,ed RNAddicanphages, twigereinvbn toa protein has
. sine res is i.ntroduced. .intg th

aminoghstd SapErSt et st UL PHRCTRUIBG A TROTERSPebfaring to QB
CP; (E)Oa haudLE SEQHBCRD:3 ahd SEXEIENGD ©FORYi®EES: (cYSE®) ID NO:5

conposi ti ons of the invention are prépar ed USin

(R17 FBtSWgPI@tﬁm)l? (S HGQ 16Y Nﬁ} 6 dfmeapbidairgteodn69) SYE@dDoNO:7 %GA capsid

ani i - 1 1- 149,
proteiB Y BRBENIN O bbbty 3 Sl RGP0 N &iend SEQ 1D
NO:9 n(thyl SEQeb 8O:thavsh I&@psmrpfwelﬁp USEY [PORD:U 1 QRN | ¢8paa grotem) G)

are regl aced with §Q e having the am no acid

SEQ I;I,bhi@elr?c(%\d fl capsd @fqﬁeluyék)@ EPYNOSBANLS SN@pgid pyotemmi () SEQ ID
NO: 14ﬂ§fﬁf ﬁ@ék&&n@*‘(ﬁ-p%%gz ielﬁng\(l)@&‘j? 13% NG gt}]ér%te‘?' Qah gb@ﬁ@ ID NO:21

(AP2(TS&$pdd@SOtalh) positions 48 and 110 of SEQ I D NO 2, or
its correépondl ng . fragnents, preferahly. 1-144 or
100681, yge BiF & Tstl CHOBITH! SbIHeriBYerTRE HRYAT SGrinpHa NeP comprising

or altdrft \}égze&nsﬁﬂﬁ%)gﬂﬁtok@ﬁﬁn %g@%hrﬁi ad bs_?qgl@ﬁéet ?ef aﬁl "t&o amino acid

protern mut avi ng above not ed rres
sequerTh, g caet ro@ints ematantsns fraghenis nveredf ofharf RnNAHmctemphagdes

ositions vaccines, ctivel rising .
10069 g 5 R R AR o o ComPr o iy ATl onsists of
two dERASH ThatOfroteiRMdMe REIAILSLGUPASES sivi tevla @raﬁpl%&elhseﬁaate an amino
80% 85% 90% 95% 97% or 99%1 denti cal SEQ
acid sequence of CP QB (SEQ ID NO: 3) and CP QB Al (SEQ ID NO 4), or of CP SP (SEQ

ID NO:8) and CP SP A1 (SEQ ID NO:9).



ID NO 2. [0066] In one preferred enbodi nent of the
invention, the virus-like particle of the invention
W@Mﬁmﬂii%es, consi st S essentH2l+y of, _or al t er nRCT/HR1096/066866
ourof GBS b SERERTA R PL BF g RN Bt of
inventifretempRtes; ok NBtehNfvBIFCERISIsRPBRGARIallyS of ebeak@dative®Mconsists of
t he group consisting of a) bacteriophage

3; b
recombiatiee¢ad pretgias,RuYtants) or fzgmanty hsrrageolfthe PgA-bact)eriOPhage QpB, fr,
ri ophage GA; e) bacteriophage SP; f)
AP20€812{]§H ophage MS2; g) bacteriophage ML1; h)
[0071pant ent opbaged Méhbodinehacther Vophagehd\lifbentiéh is a VLP of RNA

bacteri gphage f2; 1). bacteriophage PP7 and nm )
bactergphags Q8 pﬁg@ éaggp& ngerlESOl@lmar'[lﬂe ) g)[sb phovesdy aggicosahedral phage-like

capsideﬁ{‘ﬁt%ﬂﬁ% CliafhlRr bFYS AN 8{&;2@%&?%%&% Oﬂlegcglﬁgﬁk%ﬁﬁins 180

coat protein, nmutants or nts t her eof,
copieseiCthe coxpghatgms whwdhearelink¢dhm @ovakenppaiends bad hexamanoby disulfide

oride S RBENGE, 30 hCBL U S 302 5 QU R 48 L ki
i . d ! i -

siFES 18 OPGI0CCSERY § Vot ST e e

contaip alpsiaeprsobweiity)not {igkedSH disDl NG ondeto otips subunits vitbimthe capsid,

or iné&%l&%?h@?wg@e (é‘égsiﬁggrs IN%PS E)P t((ﬁ% 2@@6 ?.%uﬁdﬁr%gi%%}?%fotfo organic

solverf@R&d Her @il dpents( Sl)uBﬁEngl Dwiiidve lobbdved tHaBPVISO and acetonitrile
protein); (j) SEQID NG 12 (MX1 capsid protein); (k)
concergionpapiighais A9 sansagrwinglinpet einggntraions Seaeh ps 1 Nddpgot affect

the steébii%t?zgo?ﬁﬁ% Q%ﬁléio t(I%: %‘[%ﬁ%?z‘[kp c%{%i_é gg(fggg%ff(g@ % ?gn advantageous
featur@rintpeitiRular,[ 0O G8]isd in ioMeunpragibe hhe daciiidh € itanghalk Aed humans in

i nvention, the VLP is a nosaic VLP conprising or

accordane@piAE PIESPR} IRGHEPRt i ng of nore than one anmino acid
e o G :

0 B A e RS 3R pr R lap g OB and
fr in abewtiardeayphiagenvenGO6 e discloned iv&YY (rEN686F,abe disclosure of which is

embodi nent, .the VLP conprises or alternatiyel
herew S FGTOPG i B S TEH 1 Br B ce PBREHE TS 4 QRO 021056903
gave RBEEUQPHABE of }&%aﬁ&?oWEp pRARIGIRM Dpve an am no

aci d sequence o Q3 (SEQID NGO 3) and CP Q3 Al
[0073] SEQan@hiCpScrragr cobodiPedR thSEQ.P 10D Oy i8yendiod i€R SR.PAlof RNA

bacterfcgg%ﬁl Rplﬁ\l%p %@ggl\ﬁé%c%gl% e%? ﬁg\ﬁ%ﬂg %% 3 sf %Algfogsgg ﬁf&qgﬁﬁgng AP205

coat prd¥iantittOihe stbitwidnusprolke Rantihe held Of totth@onihBMARY 4108 be used in
conprises, or alternatively consists essentially of

the pregticg|of sy prtismyanddpadsde othsr prelecedpmhedimenay the invention. WO

i AUt r. t;h h .
2004 S e A OB B, i g VL
compiivigd arees ceatyedicimenind lidiebyMnPadticulldrahd Bygadsicdnandstha purification
VLP of RNA__bacteri opha Q3. The Eapsi d or i

theretqy WRs2G0HAO 734 15 RGP IRIcONSCihbwaY Qhtalersasendgrap VLPs are highly
_ L o6 " . :

immufCIRAR: ghGan ARONCPMIHALLE Fioltchlt R SRRl g gyeferadlgenerate
vaccireaphgsucts disjlayicg tte Iprlomeleaylewhicoted ar e rdpenivedmanner.

| en n rs,.an r .disul fi . .
[0074]co naor?e %re e?’retdaenn?bo%malergt, HI%W 0% tﬁ)él 1n%eﬁtLljon cgn?pnses or consists of a

mutant coat protein of a virus, preferably an RNA bacteriophage, wherein the mutant coat

protein has been modified by removal of at least one lysine residue by way of substitution
and/or by way of deletion. In another preferred embodiment, the VLP of the invention

comprises or consists of a mutant coat protein of a virus, preferably an RNA bacteriophage,



bri dges (Gol nohammadi, R et al., Structure 4:543-5554
(1996)), leading to a renmarkable stability of the Q3
W@ 23/08p55Capsi ds or VLPs nmad® from r econbi nant PCX/BP29061066866

rotein may cont.ain,,however., subunits not |inked via .
wherefi (i tpilaf™han GENE bt heR SHTR 2 AR T oh e G ytind rsidue
by waQTofIsTSIRI AL BldYor Iy B o 1At 6@ Pie eRitioN b8t tu s o AMEon of at

unusual resistancé to organic solvents and denaturing
least egfehistic Bgidyeialiongl varyine thawiegsisselr geuplingad.c DNSCrmaent of IL-1
et oni kLl ratj a I.gh 0% . .
motec AT e RS h S ekl 3 40 5% dfBlriophages. in
partica@lbf, @ matchhad sdiRBithd teyuiefmdniteofthpsaiddineThe hi gh
stability of the capsid or VLP of Q3 is an ) )
[0075h glnapicapishuiced qnghedipent, the germopigignaand Faseines of aginvgntion have

o SO, O /2SO0 IR IR i

the avpmagé enmbd ofilEtismblckelepavhichas BskedfpeRbifbunacprefaradph ageat protein,

of thegm%ﬁ&%yﬁérg{eyﬁggg n%i\(ﬁl%/\éf g%%ég%%g%’ggﬁwgge.tﬁ{u%, this value is
calculfed @ 88UV &agf oVhia@Nhi SubuRARE EMHePVI PGRERPILRF BOHBWLP of the RNA
reference in its entirety. Particular exanple 18 of WO

bacter@phass d0the cgapesitien ai VasdindesCthe pivieotioof prepar ati on of
VL articles f 3. [0073], In other preferred .
10076L,- 585 e G e fiien ei G RamBEiEolch arussidues on
their BRGEERAPD @%eﬁgg&ﬁo%}%ﬁ B Ty '1)}%%8%%&@9& PB#hEHY toW@fd¥Bhe interior
h the

of AP205 VLPs, including AP205 coat protein wit
of theseapsitdi andt intsmactihg prith itheeR™A, samid Houmethdr &ystne tebideesnéxposed to the

.ma | so be ysed in . th ractice of the invention and .
exteriflo e eain AT b ot Bidotr it s PReneN Rbeh B rosidue.
pointi¥¥o AWML h88x@asCsfitheyLpi n particular in Exanple 1

and Exanple 2, how to obtain VLP conprising AP205

[0077E oRB mttantsi ofswhish axprsed bipineriepanasi A replaced y exginiass pambe used

h . fi i h 4 ' . .
o B 8, A S g B ORERALP i . v
virus-Hke phitight! gomprives @ eiis Cssscnidl ¢ i dp ealteinakiesly wobkists Lof Imutant QB

nol ecul e to typically and preferably generate _vaccine
coat PEQJFEET B@fﬁ‘galavégqssynw@ntt ¢Rat ProteinpspBPliPe oppiteAtagly gongist of an
o Lfl r ' t
sminof 88 b1dyelifs FERARRS fromtie Hrod o CQRISh AL E RS S E3- Arg of
SEQ IuNant3) bp &p-p3otSEHM DING@ 1V) Asrsl0-lpysed (ESED D MO:3RNA QB-250 (SEQ

10 NG, R s NEL ST AE USSP NP1 911688 or sk
NO:3)é eslddie QR 0RYS IR 1BMIR&S:DO.ULLONArAND) Q6% YRXESS 1D NO:3). The

el eti'on. In another preferied enbodi ment, the VLP o _
construgigon;, rpxpressiom and gupificsiem of theoalmivstigdichitcd Qfhinanantcwmat proteins,

S8 Sheatt 5510 BSTRLAR 30,0 BRI AR oscs.

particilif B Mtre®9 éfeRE@IEEnkAS 19 8LibdIVe Ghdntieale dyppiidstidnl on of
at | east one lysine residue by way of substitution

[0078hnky anothsr prglerist ¢rakimpinofl thigepigednétipeimtiony st virustlikenparticle
addi tion. . Si L,due. al

comnfis HBMAUAN G Plysh RS0 LY BCHERLH SR s cou

proteih bf Qp, sometuiser feineuulirtsf, aid thieoktdoaliing Al prasein. In a further

preferably of an RNA bacteriophages, in particular, i
preferfed erRRQAMEM g theayiTusrlikenRarielg SPRBHEGTE 8T afternpavalaests essentially

of, or %ﬁ%ﬁé&ve‘lﬁ c&ﬁ?stsp(gferﬁﬁﬂ'aﬁte&a??f%g%ﬁ ﬁ@léamﬁlg %cﬁl%r&fl?e?licé iS@@SID NO:16,

vaccl nes of the i1nventi
17,18, 19, or 20 and the corresponding A1 protein.
[0079] Further RNA bacteriophage coat proteins have also been shown to self-assemble

upon expression in a bacterial host (Kastelein, RA. et al., Gene 23:245-254 (1983),



an antigen density being fromO0.5 to 4.0. The term
"antigen density", as used herein, refers to the
W(amr//ag%snurrber of IL-1 nol-€8ues which is |i NREHEP06/066866

KortoRehai, g B 8 2BAY) e NGO s BR T At DA Sy IR, et

V1r010 U$70:238-34 qh 989)] Priakdt! Culetitaed Jasvian BEr 2EL2EVBY7 @1995)) In
e subunits of fhe VLB, preferably of the VLP of the

partwlﬂmtheoh@d@%émmégleoclieﬂm@aiepr@mgﬁs of iloh ¥, ¢decétngls Botein Sci.
5.248§|6-r5§%ée Ik%%g} a{ﬂs 1&99%16% }(Jrcf B n%g?egwﬁ;}@p%gs %g:%@% (Pughko P. ct

al., Proh@ng, 6883-8913,(19&39 lelaasde d:tnﬂidl Vop@iog 40209200y @694)) have been
| ysi ne reS|dues poi nting towards the interior of the

disclogeglosThe heptalnetBicheti lg sprard RAEA RMaslcrigRBages ubaso bR determined
u S

(ol B Ty T he 50T oadl “5E T Rttt Pamatop. surfuce

exposad tresidiges acany bé ndaentleﬁsddand thymoi RINAnbadtariaphagreicog protdilke can be

X ter of the VLP. [0077 of .whi ch
modiffg E&LP Q8T PEUF aa%éws@@%&ﬁﬁ 1'31898 53ty R Ipessted dyy way of

1nsert1gﬁ oi" §1§51t1tuft1%ﬁ Aﬂ&h@ﬂ' a%ﬁ%ﬁt%é SMBEHAIPY deﬁbé@frorhmﬂ%%ﬁophages is
pre erred enbodi nent of e present I nvention,

their hrglr enprission ypeld tin bhadercothpt dlkwes, produngiogtof largs emntlaleﬂi gf whterial at
. dolizl al tter natively consists of nutant Q3 coat
aLloTagY 88 'ns. Pref er abl y these nutant coat proteins
[0080F OIP6ricS e Rfre@ binBbdiaichy Blcyconesitivh oPthcdRverdidh REOmPEib&d at least one
sequence selected fromthe group of a) 3-240 (SEQ I
antigeypreBrabily engtopfogr,ghore gEcherablynae tg)thisy, sgil3noeprefcrbly @16 to two

ot QST YR LRl SRR Ry

an ILNOpﬂO%m LysIB- lAfrggtﬁéntSEQ (98] nbﬁl@)fraga;l&dlt edn Q3- g§Ride FrQn 1L-1
D NO 20, Li( Lys| 6-Arg of SEQ ID NGO 3). The
mute%dmetrwaéﬂnd 1 es@&ﬁce@snreﬁ%ra&lwcmmreﬁ SREYSMHE Rrpfsrakbpgansists of
I t 0
a polfg@%ﬁdé‘eﬁ{na%%}_%@a Bgdg%ds&g[%no:éelgggf ?zﬁ\}e sm’i'(g %?té[) %é b % least 90 %,
more prefard1Qal B58I6T%, dwen mae tprafalably dt $edsed®Yyandefast |pe<£feltably 100 %

sequetgy o RRRY St &y 06 ShEd HERD 36 0 REOR &t SR apo:130 t0
SEQ I‘IﬁﬁOWJO%d'SE(?II@NG u&jesmm@we%s or alternatively
consi sts essenti al or alternatively consists of

[0081huh7afnfurti®aprefmfzﬂt @n cbme@(qg1d @nﬂgﬁmuem S OR) rmcplﬁelgqrrénm‘sed from an
he corre ndi rote

organpiir eated PR b eGSR DRl o, ik ) dgnes: @

horsest QEPLHeSES() &dt; @g)tceftlaa(h)v;ﬁgy?}:msusg; deg;s@nimoke;Yandqll) rat. Most

or alternatlv consists o nut ant coat proteln w th
preferably saidaldi-§ Hgém%@edeseql ifonNGumens, preferably copgprisgig groeven more

preferggg tctoHSst' LES @8%%@%&%&}@1@0 %itefegst a8{0 glefé: %1& he rleatRN@O %, more

eri oprrtage ave een s
preferstgll fat Asse r8i51%, cupomoex prefaablgnati Raa I9a%t &id aloshpsdferably 100 %
(Kastelein, RA et al., Gene 23; 245 254 (1983), WO
Sequewo#l@é@s’sﬂl anyzon Eﬁ%@eﬁ%@@#‘@e fieyp | i groap eonsipping of SEQ
a S
D N(9t36 SEQ IBJthM@b Hb%v ro]6§g 70 e 242§ (‘%8%@9) EQ ID NO:67 to

110, aﬁ’doa@ofSEQ IBN@I130-130, MISE(BHBINOMQ 283-297 (1995)).

[OOSZL nglpgﬁ'{ltléegu%? eégg (%R’l} Iog Itcgljld ]i.lng bclrl,?%llthg ﬁr?\%‘lfil from rat or mouse,

prefer@él%%lsg“\gﬁerél%gs%ﬁi) EL- ir%’io%cuh% ﬁlteféi‘ﬁbl?é céran?és &1 Qkn more preferably
759-773(1997)) and of Pushko P.
consists of a polypeptide having an amino ac1d sequence havmg at least 80 %, preferably at

least 90 %, more preferably at least 95 %, even more preferably at least 99 % and most

preferably 100 % sequence identity with any one of SEQ ID NO:45, SEQ ID NO:46, SEQ ID



al., Prot. Eng. 6:883-891 (1993), Liljas, L et al. J
Mol . Biol. 244:279-290, (1994)) have been di scl osed.
Wab@7/089581 al structure of seAeral RNA bacterlon©HgEBmwmm&m

No:sSREPRING 54 S BN 1R TEURPRG: et SEQRNGy 1 o SEQ

ID NGUI 6, &F) B X9$6H ah& SEQUESNCRIv4oe i dentified and, thus,
RNA bacterlophage coat proteins can be nodified such

[0083} hkx aohwther nrplcaed ekbadymentnllnd awiletulcesy dnel--¢atiphe molecule,
hst
et S, B Rl e MO R P e, on

IL-1 dlpha péeide dii ghllex palgiss hwteily,i @heleinnsdd@ L ar hlphi madlecule preferably
al  ows productign of | arg%e quantities of material at
comprifes §F 4H) BOEoRICICriip goYsisth 0badoppeptider keyingmisbemingricid sequence
5 i $
rvin 1 GSTROL 08y LLGAH00L, AT CRURRITER: Sl 051, cyen mor
prefera)hdy d deash PR &) asd inhdst praferablyef(dr Abcyuare idamtityvovithaay one of the

sequegis pgHER g LS ARG of BB Sy i S D NO:63, SEQ

D Ncp69t@@ DA ok1d 88 raae@aj iD &) L5, Bpeatisas gr&ﬁ%& einboal&ems of
1 peptide or an IL nmut ei n, erein’said

IL-1 athﬂiaeneib@ﬂpﬂrze‘e dnabh 3}deai'pha mebcvdﬁs,ew@nrahbfrlemmeﬂel alplhy proteins,
i st tid id .
humar B Tt f‘ﬁ%%weﬁl@? &M PR B PP SpRBg R Eingricoh -1 atphe

molecbes pi&ERD @Rl of AlenlB@stpr&oraly eyt r@S‘Praepolypep‘ude having an
preferably TﬁIlﬁeast 99 % anc}) nost preferably 100 ¢

aminosasifl é@%lénqedlmmg at loast RO &myprefeeably ath@}t 196 ‘Nang® pr@fe@dy at least

05 %. A B Bre GBSy S fmRr Ao, R R iy win

any oTOOSEQHEM Noad 4] SHQ (Qgen0i6s, and SEQUDMNICet4d, endde pref@dbly SEQ 1D
froman organismselected fromthe group consisting

NO:63¢ (a) humans; (b) primates; (c) rodents; (d)

0084105 § Sturth&) pRERRS erhibddifehe sai @IS hdi®ulel [V a1 $dd molecul

[ Pa{)rilgt;u %j&)p%og; ( rréuse > g (1 rat.  Nbst moteetie,

preferpblgfaed bl hets pr'odem Lanlllrbbeta lﬂagmeat dedLvieebtd mamrd Gegmsnt, an 1L-1

beta pBH ety 66 i ot e il et oieGus Bierapty comprises or
even rﬁ&%fp%@%yy wnsis%%sfta p%@ypéptlﬁ@ﬁaﬁfmg%rﬁﬁrﬁﬁl%ba!ciﬁ s%hué&@%w%g at least
even nore pre erab y at | east % and

80 %,mr@ffs@fobbmyleasm@o% wetpupmbeatilyl ehtemtﬁif%t hveaumylomnmefwably at least

0 C ted fromt rQu consi i ng of

99 % SiEnRIPRBTERy SR By S R TR Ry R 1 dhty g hees selected
from thOgBhp @AYis@EOSEQER N@ 4@%@ §BQ IHINO: @n@E@ﬁ) fO:86BEQ ID

IDN0130 140, and SE D NO 165, [0082] In a further
NO:8Y et by, SEQ Hprdisnil b S Qu 1) NO: HOrSEQCHD BQiEe4. @é@l SﬁQ)HBP NO:165.

. S d
Specifiily e TRUS Sppo s SPHLX 1 BRHSGolelASE AL UL b rolecules
preferatdpiugias 10f1 Betp plotpiaptiutentiavi beradmgatthiioratinthn IL 1 beta mature

sequence. havjn | east 80 % pr ef erably at least 90
fragm%ts,nw%relﬁr sgfdellgt% a*gﬁtaamo cshlop p@%fef%v YeSRIPPTSE QT SV et BIoiD pipferably
cons1s?sg%1} @?tél;}/fpg\mpql é’lggfjlggﬂr?]i&nélpgra%fde{e%%%e:hggm % ?&Q?@@% é)referably at
least VFY, I@M@r@&@ﬂﬁ@gwﬁ 92 &, REM/EPRONEIHTEH 66 leENO993{o and most

preferged IDBoAG dughee TGhEEes By et o1 250 BERC 9 NE0 HESi Pk esEQ 1D

NO: 153HQ 9HO) NONJ:640 and SEQ ID NO:165, most preferably SEQ ID NO:64.

[0085] In a further preferred embodiment said IL-1 molecule is an IL-1 protein, an IL-1

fragment or, preferably, an IL-1 mature fragment, wherein said IL-1 protein, IL-1 fragment or



[0083] In a further preferred enbodinent 1L-1 nolecule
is an IL-1 al pha nolecule, preferably an IL-1 al pha
wWEe@vmesss2 an | L-1 al pha fragifent, an IL-1 al phBCTYEPZ!)[)G’066866

f t Ls | ph
-1 g8 R e bl S ReoanE RS Wl b wfeRiRge sit more
prefer@&??idd&ﬁﬁaﬂj? alRY 88mPRsEviblogicar Ak ity consi sts of a
ti de having an am no acid se(]gence havi ng at

[0086f)ehls,@ Boha, prpfearé catiogingnt [saigskl-bmegculp tseatp dleflepratsin, wherein
4 9 referab %

said Iﬁf)s P%qr n fper?faeﬁb f %g p SG%{U%I’%%GI%I% #}%fet%bl %ﬁglstg Xngglglpeptlde

havin®@fin hrhﬁlo BRINLGBORS hsellng at RastiR00M) ﬁrb&r@ﬂ}ﬂuﬂez&o G FV& tnll(ﬁl preferably
of SEQIDI\IO36to48 SEQ IDI\OIO6 SEQ .

at leagefy Vo W@G?Olif’op@@mtﬁh ot et 19 mnﬁeslostspt@é@rﬁl?lc’alqw o sequence
r a nol ecul es are

ldentltﬁ/ V%fﬂ%]fye&le alp e%:étﬁo SEQ g]?)e e?sgbl y human IL-1

[0087h| phafipthet piefisted dmhmdhnetﬂtsﬂldde]hlaofemagrmrIle a)lph:lnprmmﬂ wherein

. L-1 ha mature. fragnents, wherein said |
said ﬁo e%lﬁfﬂgéﬁrﬁﬁe@r @r%fswa@c SRPPTISS OF SFRnMRET @%@@P& éEBP%}StS of a
polypaﬁfa%uﬁkm%f anaarﬁﬁlloym@gécﬂl%n&aﬂavn&g anleamm% eféf&ably at least 90 %,
sequence having at |east 80 % preferably at |eaSt 90

more picfarahle ap]eeﬁé)(ja%J gveatmore ;psetferabsf dygleasty#h % mandamost preferably 100 %
east % and no erably 100 %
sequefeiSHEE WitEhnot £33 PR R et ubes B kg dongpige of SEQ
ID NO:B6 INQS@@ IIRND: FEQIbE Prded®Bs sHD$IL - 1041 d}ﬂ{ Sr%rakéhmsSaE@ldl&ﬁ IL-1 alpha
NO 63. [0084] In a further preferre odi nent said
proteip,| whereg|saigtuanangd Lahalpha pratein areferablydogiprisgs @if @venpraye areferably

consis }?fla gﬁ%ﬁeﬁrdg th?%ﬂ% ne%?tl_éd‘%, Bget?%rgb & ?eggtr%()r %gﬁlOH:Pl%f‘%%lg at least

95 %, Rt hivre pmerreblp a% ddadt 99_9/olarbiem1astrmbﬁembl;el@ﬂ &f @gadicy identity with
comprises or even nore preferably consists of a
SEQ n&_ ti de having an am no acid sequence havi ng at

[0088]ateﬁ15§ fur§1gr ?efé?feﬁfe%{%ka Iﬂerﬁtsmh%gﬁlt%gp Reifl R 4 P Eﬁ fIE rlaﬂ%ltey protem

east % even nore preferably at |east
wheremosdid pLelf betalpryteihOpre¥érady wompe s¢sdandvehymuuict memlp nens1sts of a

e sequences selected fromth r consistin
polypQHiday e Mchm B0 4. seduges Mot G, BRenely 41 desey 90 %.
more #)I@ferm 3P1chQ 9518, ev%ﬁ%ér@pﬂ@eﬂl@@ dt QB0 VPG det ref@%@y 100 %

NO 164, and SEQ . "Specifically preferred

sequergehidentitentith afy one c_l_f @etsaqumb@c&@ﬂe@@daﬁr@nnhmgwup Lcoms@teltgaof SEQ

10 NTROTEREE 1 SRR PO it 1At Rl AT naTE-1 bera

proteih, REETBIALAid NMIRAEIIN soatadprbtarilpﬂ@earaalmbﬁgub@%rmveﬁ BiR® bieferably
conprises or even nore preferably consists of a

consisgoplyppaly peptidpn A¢7iRg leaat m@r@ﬁ@my% Haeine’oh Bpr hpresarably at least
95 %, e%@l? Eno%e? pé@er@gﬁff 'ié%@ Yo &1 andI ?f%ra% & & gé ek qﬁ’%ﬁﬁty with

even nore pre ast Y% a
SEQ ImoSO:4%pr ef erably 100 % sequence [ dent ity with any one

SEQ | D NO_49, SEQ | D NO 64 ID .NO 130 to
[0089) Dlmglff%r %S@@é@n}bgdmni g5d %lsmqﬁ%lﬁé% aplly ! §E@“F‘Ei preferably
an IL{Y.E_H%{J'ure[ Iz{hdawilélrrehp &4id AT &f ?fa@ﬁ%m@@%%‘dnﬁni Iﬁﬁ{n% fragment

e ul e |S an - proteln ragl’ren
preferably iprdefiecdaloyn nensd bp buman, umestf pra@m'lﬂy humtaer Biofierglally dbaid 1L-1
IL-1 pr.otei IL-1.fragment or WD 2007/ 03955
fragmpgrdre PO I 7 D s THAml GRMEFeY Ph e e SrdaBRy cappists of a

polyp&ARRMaQindf arPhfonttid Sedubficd having BCRRYUWO ANPret&hbly!at least 90 %,
more grré;e?ably at least 95 %, even more preferably at least 99 % and most preferably 100 %
sequence identity with any one of SEQ ID NO:63 to SEQ ID NO:66, SEQ ID NO:130, and
SEQ ID NO:163 to SEQ ID NO:165.



preferably, additionally also conprise biological
activity. [0086] In a further preferred enbodi nent
W@ 2000/08495520 nol ecul e i s an H26l-protei n, wher ei PCT/BR10d6/066866

[0090L Lﬁ%féﬁﬁgfrggeﬁ%eﬁge?éb%gﬁ{%ﬁ %B)ﬂb:lss W re Frv S ér %hlla-ha}p&a mature

fragméfti heRAH NE eL NambRg nAturk Q’ﬁ%ﬁleﬁp Péferﬂﬂ?fcgﬁ@ﬁlséé Biblogical activity
| east 90 % nore preferably ?east 95 % even nore

and wheesie faphey said lledsalplon nsyurp ofrarg@sqnt prtEpbFympu@s %t cven more
prefer?l%g Kﬁ%ﬂ%gts o[fgaogélyb%( tWetIP«lu ﬁ’{%%n? ngl}ngo; g:?&é;g!lue nﬁl\gggxﬁmg at %:a?t 80 %,

prefersislyy cht ldaslOPPQtredrd prefemblyl 4t-1kasalopha, @reatigom, prafeeibs ﬁ]t least 99 %
said IL-1 al pha protein preferably conprlses or _ev

and mogy prefahlEr I’y seareare ddengty withpaivypnepel o N%%r@r SEQ ID
NOﬁﬁ'ﬂu}'g? é@érg%§$wmﬁdl@yl ng at |east 80 % pr ef erably
at egst %

nore preferably at |east 95 % even
[0091rolrea furdice p&tﬁéryeda&mﬂ)cehmbnt%lcp/lnlah dhatos tfragnehersanl §.- 1 6€ta mature

% s uence identity with one he se uences
fragmgyy BB ﬁ%lédgfﬂéefgr%tarec SE maf%a%bﬂsseeanpi piggicapactivity
and wieRih [Pumgr"'&ld Ypsit b@t‘éerfnﬁﬂh?@ I esRhOphdeerdbid mi‘ﬁprg'é@o?' dven more

is a human IL-1 al pha protein, wherein 3aid human
preferpply 1coaﬁlpﬂa ol polepﬁfptwdfaefrr@bary amprpadis ssqunce heningoit deast 80 %,

onsi sts o i de havin o
proferfii5 PR 40, e eTefby oISl BPRor, S dhis felsfb alfRest 09 %
and nfRt ?ﬁef@ﬁ@l@’ w % wq@&@deaialbﬂu@t witeasy &R & 8pd MNO:64, SEQ ID

referably 100 % sequence identity with SEQID NO: 36.

NO:64 O085FQ 10 ¥ 0 vt ety SHQdRR@itent sai'd said
[0092L LI ?Egl&e?ﬁﬂ?fei?’re bls)dl%penlt #smgial%ef %&gc%tle Min IL I el; ghae wherein

e| n npri ses

said Ihoir pemlrdeﬁe rdaﬂiw@d ﬁomsmsﬁ@ edt or hupmlny pe;pt pﬂ:&rﬁiﬂylhﬂ@mﬁﬂPreferably
am no acid sequence having at_ |east 80 % preferably
said Thel pepfide epanmpgses op cEch i e PEHERDRL consiely 008 r%lyp@mé@lp having an

ammog%%'ida &&@ﬁ@er @Rll @ttleeis?ﬁﬁ %%e%?a%ﬂg tg?%t %r‘}%f ﬁb?eblg%fe}ﬁgy at least

sequence i1 dentity Wt B t he 'sequences
95 %, snelale atoed pfafarably e legtsk)%‘ycmdsmea;tlpngfemrol}sm %d quhﬁcéQddzrmuy with

any oneot S Nah e o BeeBDSBURE . “oherein sar - noman 1 L-1

[0093Petrﬁa Hﬁl@ﬁ&'ﬁ}eﬁﬁ%& %hﬁ}%hﬁn&ﬁ”mfd' HEP RéleQNEL BPTE-1 mutein, wherein
preferably ~ consists of a polypeptide having | east 80

preferghly pridfler hmuyeuapomela@ts reduceg onpyose preéfrablzmioybiglpgicalaastivity, and

95, % f % and
whereiP e EYFOITE R d: bl BT I e Bl T hngepreferred
embodifRBOaid nLa mtetuhemeﬁ@ésecsrr}ﬁafeemmbﬁ@m ofal Iﬁblﬂrﬁ?ﬂ;de having an

~nmolecule is an IL-1 fragnent, preferably
aminoragid segueicg griiah dlf@mﬂfrméh@ PRI CH Ngllinqeerg’iﬁﬂﬁtl @pture fragment

[ e de r
1S L LR B BERONE I, SR 8
furthet preferrddreagiodithern rsalﬂEILdl ibitein RAKUL € lﬁdmgim&nﬁ peebpblysesuman IL-
or even nore preferabl y consists of a pepti de
1 betagyicHly mast Araleablya pmaylled cb@t%@weﬁgseé%cwdeégm 2P NO:131 to
SEQ I@jﬁbef@bl y at least 90 % nore preferably at |east 95
% even nore preferably at | east 99 % and nost
[0094br Ehe paistnt 1O tRN megdente 4 detftadt 9f protlciag yheopempdsition of the

invent?q%%@)qggig? é) tgr%@%ﬁ% !Ngl%lgg%? at lga%?ohg) ﬁrl\sKt) agfgc%hle%p gte; &%%roviding
at least one antigen, wherein said antigen is an IL-1 molecule, an IL-1 protein, an IL-1
fragment, preferably an IL-1 mature fragment, an IL-1 peptide or an IL-1 mutein, with at least
one second attachment site; and (c) combining said VLP and said at least one antigen to

produce said composition, wherein said at least one antigen and said VLP are linked through



WD 2007/ 039552 -26- PCT/ EP2006/ 066866 [0090] In a
further preferred enbodinent said IL-1 mature fragnent
w0 sooamqsﬁz 1 al pha mature frZgrent, wherei n saPCI/ER2006/066866

v 3 BT L TB L O PG S B or e

least drcaahmBd, iRy ef ar fblaéuleO RPN SeFroRin, BWEN - mffa@meﬁf k&e@blyyan 1L-1
consi sts of a polypept|de havi ng an am no aci d

maturg diggaatle ah i lrpppate beas {L-domotein, pyridy e ablopstane| seegd @@chment
9 r& % LE bl
site 1sa6‘§/ Vrn%as t&é% %@%r%fe&%lsyt l%g%é gf ea)B?res% 818 % gteﬂ lsgzgteﬁl Yeferably
in E. ¢(ﬂ1€ mIsuﬁIYy siptififiedipnang sath SEQid t@gJ\KZIyG 32 chS@of BA tag is added to
nost. preferably SEQ ID NO 63. [0091] In a
facﬂlt@te rtbfhe\m%qaélp@ M@&S%%@a?th@rn%p%%ca nattl%ﬂw dL1l Beptidag or IL-1

muteulBSZ\{vﬂﬁ]n!) Il'orfkep ﬁ‘sﬂ%‘ﬂﬁ@w reﬁ'g é’fﬁmal\fg @deglz @' diL-1

ragnent pre erably co i ses |oIog|cm
[0095}aCIri wh¢ prefamed wineéhodinmerit Ln‘ft ther insentbn| Itheél Midt avitimtiu iaast one first
es or even nore prefera

attachglgﬂ 1%%? 1t§ 1164( (L %?bge]p{ni é;u a‘WIﬂh 6‘[ ]gﬁst oty ﬁSCOélg aatachment s}{[e via at

least 51%1‘15@15}% hawd. g ?eg'l |§f3§@lméoa 4L - lpﬁl%ie%ﬁﬁblp}’ef@ﬁabiye%tm% mature
% nore preferab l eaSt 95 % even nore préferably

fragment iseaeftanwlgz&edanldhmstterrpﬂgbep@@rybly@@ th Nequibn §eterminus to the
t|t W th an D.NO 64
zene. e Yherigh BB B0 LRe e FIRiM, 8aRp Rioogatied ¥ inserting

sequendd %ﬂhel TL-8 it rat rh@thntpé(ﬁtf 9fdt@ﬁ| vEHERO PArB N theShbprokeid sequence has
nol ecule is an IL-1 peptide, wherein said IL-1

been qedgied. deatjase fisthiey edertedoim aydiseationamuigntsh Lngeationpgytants may have
N- or ggtﬁ%l‘r‘ﬁinglb oY 1n?e%rhﬁleﬁoﬁg g{)&% %frﬂé% ?éqqg%éﬁsoﬂf SEIF ecp(}a%t gr%tem For example
for thpapapfpMIde HBRWengniamo adlds 1M0- 8@card rsgiqeeine&h hlafdrdflgn &pitope. The

| east 80 % preferably at |east 90 %% nore preferably
fusiongprofein shall grelopablyyfetninythes abjtibt of apeydht mie @svwgumnaﬁ@resswn
hich®@sbe RLEES 1eeQOm% nce |dent|ty with any one
wie g% %E% ID h%pg%e%o&%é%&ﬁgﬁfK) 116. [0093] In a further
[0096)r Efaakung dmemdamld rmniues magzl bb laddedtolinartidse thesdiatandd between the coat
wher ei n r.ef er sai.d IL-1 nutei ses

.mut g,) I’i \C}/t npr d
proteif ahl (uiZB PRS GIFEreAY F%T HaCHeTsaT BN WAty JFided ghtpo acids
to be M‘@tﬁrnlﬁ lthk ﬂé&ﬂ(‘iﬁ’gegeqﬁé‘ﬁdés |$ucill a%rﬁdﬂg du&RRaBhRrofddiddl ﬂgx1b1l1ty,

L-1 receptor. further preferred enbodi nent
whichsmiy diminishnthe @pwn@@lnﬁﬁstabdglrcg ef|?§¢0éf0érfa$3ng/ acforesgrs S@luelﬁceamto the

ol yp ,de h vi .a nce
sequefif Brlt St BshRisndfls BB AR S Py abp presence of
theﬁﬁjggﬁﬁ@pe in 1l to 3, nore preferably inlto 2, and
preferably in exactly 1 amno acid residue. In a

[0097} u}nt ﬁ@ﬁr pmbpdinicals, dhtodfdicas mne st b malecplanprelereblys thgnll-1 mature
fragmhr{rjttclétln %%tfﬁ's@e?t‘% & w6 GliP lv%alacogrﬁi_%'ie 1157;3[ ava‘ar#j?f(e clgcra]lmples, to the C-

rab a human

termirfi€ log attRacite® IﬁbrﬁE& th® PNQarbeeln bPQ PQE@ZIO@SE@HM} etl D0 Pdkbrvirology
The present invention provides for a nethod of

39:9-15r 60996 Dngr thgcbrprensh betyeposien 2ngiech{’ oif Gerfpl ioxiangion. As
[ P I.rSt n
anOthG(sri%%(%I?lE%bsh%g?gl Qa&\ﬂ'e 1n¥gr{eﬁ b%{wéteﬁgﬁnéno Q(ﬁd& hd% vaqq{éée:ﬁnrﬁﬁ éadmg to
a IL-1s@icP ﬂlsiongﬁastems(PaghkblP Lt am|PeotuEag. @BS3- 8911(1@196})6theamore IL-1
IL-1 fragnent, preferably an IL-1 mature fragnment, an

can be| fusedefs |tb|% Nrlerapng|_protwheranitn -hairpm &f theageal protein of RNA
bacteriophage MS-2 (WO 92/13081). Alternatively, the IL-1 can be fused to a capsid protein
of papillomavirus, preferably to the major capsid protein L1 of bovine papillomavirus type 1
(BPV-1) (Chackerian, B. et al., Proc. Natl. Acad. Sci.USA 96:2373-2378 (1999), WO
00/23955). Substitution of amino acids 130-136 of BPV-1 L1 with an IL-1 is also an



one second attachnent site; and (c) conbining said VLP
and said at | east one antigen to produce said
W@ 09p039552 on, wherein sai d-&18 + east one anti gePCEREP2006/066866

ai d P are |j.nke hr ou 00 39552 7-
embo‘é&‘??tﬁ%d%%/”%eé%%% g‘ﬂr erf? ‘Ed“Engt ‘HJ f0§‘é1§o% Hg'tlt Rl to coat
prote1§ i ﬂl@tﬁﬂtS'dﬂ fragRicBis @Rdresk, /I ekt 'l”ﬁ%“tém drheviRis RS b&dh @bcldRa in WO

| east one antigen, i.e 1 nolecule, an IL-1

2004/Qﬂ9dt2é|mgeaﬁ2 fine 20 ftp ppge (S, ling &7 eandbheyeiarare lindorperatedrty way of
referef; agment, an IL-1 peptide or an IL-1 nutein, with the
‘| east one second attachnent site is by way of
[0098pxpTSe§698;)4124 pesefibgsabhodijedvent pfoteix pTamsicAophageaMS-2 capable of
bacterial system preferably i1n E coli. Usually a
formingp icppsihtWhsiicin e ceatdrotaly mimsodifigd bxspe insggtionrel ¢ a)g%t@fle residue
into t%g%glél{lﬁ P%@}gﬁg% gr} aglgg)kr 5&3&1%&3118??1?'&0 Uﬁ 'OFJ[h%?:kg[QﬁE _r%s1dues located
externpbfat thd @&-teomidal hdirpimurtg@on Sy vai Itdm mtdummgnmotahiahre&ﬂua Mheoinserted

.acids a m.cal | y synt hesi 0095] In_ one
cysteipg e chedGRRESHY B deiacd Ao Faaﬁpe %50 9E PragpRtpd gych as an
ep1toﬂe%§‘§ﬁa1@t'i‘§enfdﬁr§fem attachnent site is linked to the IL-1
leculeewth at | east one second attachnent site via _
[0099ht Wd reﬁ%thoweerpépt thd@retﬁ@mt ofmngaspeseérfm@d;mgmamesud_uelm the capsid

may 1TR] £ QifomPigtioh ¥l esapfids o, Fal an i a9¢ SRTRSraptegiop o Morcover,

attachi@Bt Detweén Ezﬁf}f@nc@ 4r@lr dtigesic tRoeihe byORie o€ ARAHIdRGDINAS are labile, in
coat protein of the VLP. Fusion may al so be effected

particygr, i taswl fhy digyl-mpseivi s tining nedleculss, pngl rﬁr@ Burthatraere, tesastable in
e f t
serumbtjélglilT fgel é\@g@g %%thegraétga%ﬁﬁsagMQ{t elrgjr & Bgﬁh%?op%ﬁﬁos D. (1982)
Irrevetsibla Gatuping 60 TaRusogldbulitc Htaigﬁﬁnmlbémbﬂ)rﬂma& \hﬁMEs N-B#ot. Chem.
C-termnal, or internal deletions of part of the

257: 288 qzégéhce of the coat protein. For exanple for the
108P#Gdrtfofe, hPa : odirfht el BGnvention, th

00108 S o ARG, BT s 5y S B venion, e

assoc1p1n(ﬁ‘f er hblkagerodtthd VItPhandathiclat igasobnasgerrh) ye.ilbt bnelddul, does not

compRof FAREES Botd oihed eRed Befbi i Wisic pre sesond aiachment

compri®Y &€ pradest %/t 8, i NGuEREYE N80 % SHRRGR cRelvaeint hev&gPapreferred
proteln and foreign epitope. yci ne and serfine
embodigendokthegresepainyeatisina thoyasbeqatadoralikage af s VLPandehe at least

one 1GE BN A ril S BN P RBRTETTIe bR shpereby: the a
least ¢HeMebbrihattabBmpRt @Riprdt, sestebibly &l agurhy@et %}ﬁﬁpfmsa A@ther very

a foreign sequence into the sequence of a P subunit
prefergadaerabdimFaty stif et ilease pRe fies claghinent shHe insgefbigespiot taegnprise a

sulﬂlyah‘gs%ﬁﬁg ﬁ‘I ag%ﬁ f?lrtﬁ g@e*r? oé]r FPE&d 411%) %YILC]%‘[ sQ1tdh§tr least one first

attachpicef ﬁreab{uyt drhieed hot Lomptiss €sulfhydgrendupcera dyetefnes ed to a
nunber_ of ot hfé viral coat protein,
H&

[0010 %) by fadher pyeieried embodimgy @gldoalt lgast rqylﬁcfgﬁéattzfcamwfofomprlses an

amino éﬁ@uep%l r o%%lﬁgnd)%ﬁagl%gﬁ( 19 \ééé,@sulf{‘gg{lvr% &ﬁsert ed
[0010Dleinvee furgesi pricfenred 2erabelliF@niofontyn e)né:beexmdnsacond adlchment sites
.anot her exappl e he IL:1 can be inserted betwe
associgs sty BohAUCIGR! i FPUEP at SRR No PRI Sqvabent bond
leadingFfo fa“s‘ih%@ aRfl @hBbin Q ﬁi«‘ﬁ&fkﬁlnﬁ’mg%tf s@id- IL- Phf¥lecul® said core particle,
1 (1993)). thernmore, IL-1 can be fused to
wheretrhsaid\onlg ont pedong pdaaibwntsite tb@fasmmqmsmv@lﬂ sai¢h&irgg giachment site is a

sulﬂlylaryqtg%ur%), %rfld Rll\ll'eArem said IL-1 molecule and said core particle interact through said

association to form an ordered and repetitive antigen array.



bact eri ophage M5-2 (WD 92/13081). Alternatively, the
IL-1 can be fused to a capsid protein of
w@apiriobwsaavi rus, preferabl y-2%-the maj or capsi BCPER1086/066866

L1 of bovine papillomavirus type 1 (BPV-1)

(Chackerian, B. et al., Proc. Natl. Acad. Sci.USA
[0010%112531?)@1162%?&6&&9&1%0@1\4@1‘[ QQHZ$91§ﬁéouleglbeb9féﬂabljﬁanHL Phrotein, more

am no acids 130-136 of BPV-1 L1 with an is al so
preferably wolbgomatogoGamenpgitillpame ProEBlyOed86 5 mabyip Gagmenrtcomprising
or COI}%LS‘[&I mg :ag%u ac@ Segué{'{cgﬁﬁr'ﬁ&e g?%?(bﬁgtqés%]igﬁ If)ulg %{](%st preferably
SEQ IDhEICe63 or $BQADCNB64pifuédtondithar therNSor@y € - féﬁﬁﬁhus preferably the

di sclosed in WO 2004/009124 page 62 line 20 to %
C-terngigus,j e 907t RRiCIHe PR P TREBRYGHp H1eERd do §N\ha9a%¢ﬂop age AP205.

v S o OUTRLLS S ERRIEY 035 s 2T g e
genersﬂlyc@pxﬂosﬂ:d 111\/I’Vé©é0®6/®3ﬁ67éﬁatwkpcloisa'inmrperamddie&éiﬁe di)yb‘ngemnce In one

i f ac eine residue. into the Nt
furtheh m Wp F@Ep@ﬁwﬂﬁﬁh ysipn, M%&@n@ﬁfﬁlefoﬁorgafews ?tlﬁ% Vhercin said

llnkerCLXSﬁl&!dnﬁ) {h%Squyg%télﬁc %@&ent@ﬂr%ﬁ@h‘[sttﬁertﬁtbﬁ Ji- A?ME Qﬁi the 1L-1
hairpin region by a non-cysteine amno acid resid

molecTlee Ini mﬁe”thee dreleryesk entrelimeyt sellelh.- beolldcnleeid fekerd de theyCJtt@’mmus of
h
sid oGy RO B RS AR ra: AP R Bhder e Rt e,

[0010/01ME beert Pahd tHAETIN @561B68eQin paHtieXROB M pfdisifs GYEIel TRgments
residue in the capsid may lead to ol i gonerizati on of

comprgang pldsasyy Ohayd up tepeQ ammeacmsb tigecatly epdpraderably about 140 to 160
annrlo'vz?(ﬁ(?3 O\Q(EE[ n%os%t &&%@;ﬁﬁg%‘g&ﬁf 1?18ps c@?eﬁp gg%{ﬂged%n&%‘[ protein of

bacternqihhgesubraferaﬁlp tS vbdt pysteipl ofmmsywhﬂ@hﬁmmnglgrrhé gkbilityest, the coat
and are, furthernnre | ess stable in serumthan, for
proteip {oy3ahi asSerale g RFLBt t achments (Martin FJ. and

[Oﬂlﬂaa@%ﬂqr@ E&‘P Q5e & IL(-ilﬁi%%éms IILrleg'%Iﬁérgé En(pﬁu ln‘ldﬁgre%agments and

I'mmunogl obufin Fragnments to Pre VeSIC :
also @i stdric Chsems, aanx@resﬁBﬁ-siﬂ&)l prédaRi@0hoskie¥ ePeo CﬂnplnsnngAP205 coat

further very re red odi ment of. t presen .
proteiplsff fooit 113 hEroTes srud B boat Py SUBrTE RS Ypptagiad. In this
systenh, r&ﬁpﬁ‘essuﬁﬁ&tth@ E‘t%P @G&drgﬁel’ds kheeAPAd5-1L-MRb &G i8in HA68, wadle proper

conprise a disulfide bond. Further preferred hereby

termirpaHen gicldsets twiohB2Becwh @rcacmthﬂﬁepwtelrtscmp prakiced mmultaneously n
rab a sul f.h

the o GiFy bl e d IOt R TR 4 WP et teree

proteihd1€anAlSS @@pl@frdz@ﬁqtﬁéut' ihitkRERe wltht the aWethbandf thieevep. heasd level of
one |L- ecul e does not conprise a sul phur-sul phur

incorpgipign ot YR8 rILpk @fsgnr;ggteﬁyemgbt}ae mesaicgy LP pse@qppn@ﬁg on the level of
supprecsg% %ﬁianﬁhfreﬁt ﬁl%psre]du%} H&E Lo’ &flﬁr %RE d gﬁmmg a plasmid

gr oup very prefterr
overe)qji‘bssdigrmmppres@rd RVA| Basdpad Bgppirdssidh, plasacyTEN3091 (Smilsy, B.K.,
or do%s not conprlsegg sulfhﬁ,ryl grou I n agai n

Mmloa, F Gr- tBEPI)vErpngdereaf theok 28t o ah e HEA)sHoRy cg OqSe@e%ltpreﬁ@twn of

n |
s B DTN 5 105 BRSO SR o

suppress@f teR NAdreepdnodngrént opmasdp abpdbre asd indroduéing Jirp is used Suppression
tachnment conpri.ses an, amn rou %ﬁldhsecon

of amg?rt CERARALN & ¢ fincLease é)ﬁlulsmpgip% lraf 8 579, which overexpresses a

suppressor t-RNA recognizing the amber stop codon and 1ntr0duc1ng Trp as well. Plasmid

pISM579 was generated by excising the trpT176 gene from pISM3001 with restriction

endonuclease EcoRI and replacing it by an EcoRI fragment from plasmid pMY579 (gift of

Michael Yarus) containing an amber t-RNA suppressor gene. This t-RNA suppressor gene is



[00102] In a further preferred enbodi nent only one of
said second attachnment sites associates with said
WO 200303%652 achnment site threuwh-at | east one noOPEPEPLINEEH6866

s G 0t SRRt BB RALL HRERs om

trpT aMh@EEYARitRak:aGPNIAL4aME TSECRRSteaidrAGMABAP264 lirﬁeﬂéiﬂﬁn lalpha fusion
associ ates with said first attachnent site is a

proteig it fthfdof|striginowish amber superessian §apd drle/nVnyck esiFecelhdM109 may
[ § ter.act I
concr§8h uSRIEPRE WPOYE1L 1 GLRS L ALONGIN B8 R8T 981 AR duced a
the anZ20 $oPIBBS, in 2AditiB¥CTd EP209DH.-060866 prdt&ﬁé.ﬁlfiit}l d T\rpaﬁﬁrt)(ﬂlﬁj‘ed at the
preferred enbodrnent an_IL-1 nol ecul e, preferably an
amber ytop crbc}qgrtf@}enl ey ©f tl{})e @mg}oaztgui, trapslated al hgtsigrecodon’may therefore
depen? F ROIR Bombihd o!n JPLHp fe%ftfrerrI@LQAyoéerﬂe &)#es%edmatnﬁrs?ra dn phenotype. As
ragnent conprising or consisting am no aci
describetjbye N et JBEE al . @353 Nlol. Bix€D 142: NS 786 andraxsis well known in the art,

r ef er ahl SEQ I D NG 63 or DNQ64 ,t
the oBFERS! OF HlRERSER Brieniedt desnd. Imparisidh S etios 3 'of the stop
codon%n(i%érhfblﬂ%aseoj fBorfi L stBp b are tﬁﬁfa?l%//%npgftﬁﬁ”?&t &ample, stop

thereof, of RNA bacteriophage AP205 LPs conpri sing
codonf ufrdlcxmdriwct mirne befc wroan gpeotl evoll soppisssetler i ophage AP205

an_anti en,are .gen raI i.scl osed | . . .
1001086, B3 33 304 SierHREE SROT o pf BB, LR perein said mosaic
VLP doﬁfﬁfs@ﬁ@ﬁprefdﬂablﬁ eonsfldﬂé’ bharlek 8he predra®bed, M tholypbftide and of

fusion protein further conprises a |linker, wherein
at leaghjogie, [prefRigblyi ong.usegnd opqlmep@dat whetstii said flirglgpelypeptide is a
recomﬁlr’{lagy % %’%%;1@? fen’ru%tg Q‘E,g%g% tt'ﬂ@reg!f‘ %In(i n&h?r%fﬁl Qaid second

polypd:rmdf:: us egehdict ﬁlﬁoﬁ}ptc&i‘um olUs rd@f)mbﬁﬁhdc@@ﬁlt prpfeit, emulant or fragments
gnments or nutants thereof, of AP205 via sai

thereqﬂ. Pﬂs@rablr @0 56Ul fiyst PRE@CRiden Yty [k Hamo|oculs. %raef@rrhespreferred
embocgglﬁ'gﬁrag('i ﬁgélt g{)lyk%ptl]deﬁg %Er)&'gn 1r?aﬂgc%)§1dé(%)g{ae?}n9%&&lrlggl’lage AP205 or
a mutalytporcﬁrhgmerantﬁerrebéﬂerarﬁrhwheahmeferr&dl@mb«)dmwt samti ﬁmt polypeptide is

e 50 S TR\ B S I, DAL SEPP BT 5 8 et

embodihRheLAP ivst 18 fﬁ)t dePik @Fe) 1D o0 Q‘E’ZIQI%SMWLI% df%a%ﬁbﬁﬁe@g AP205

the ability o coat protein to self assenble into
comprasing Pn pmmspreegmaltmehscmsg@ igi WOAI06/032674k bt @i perticular in

| L- r ture
paragapy Yo OF SE BRI o B i B Bug g, HsdB ptypeptiae
is a gWhdt RQITApOHNG ARZGRos®Aant RARME bRcihUaREnt @r dhghlents thereof,
nol ecul e as well as wt coat protein subunits was
preferglpisafrsgick Best polypepfide, V\srs}lsale.hf Isuiplsecelss wharest saitdLshk gyplecule is
P I e
fused I0R0 Cefihifs WhSald Rdiblraty £ARI BiRE: Muldtp'of Traghfthl Cthereor
preferBsly hipantagiins aciddinkeaduce tirthiepldfanaebeaabydiment tdié 1c€l molecule

and assenble into a npsai c_VLP. . The advant age of s
COmPprASCE & (PEHFTA8IY FRftSIstsaplgE)0 [y S pmEocamiis &YyriFalfy AleRre fuerably about

140 t(Wle‘ %ﬁm+ %Eﬁgf £1d Hf%sé/“]glte@er%l? ASETH ¥nmto hbi8s MhFa vAS preferred

l eve I ncor poration” of AP205-1L-1 u5|on
embocpmﬂtl‘enhle rtmﬂa;r he afosal ﬁrs‘t/lpl@lypspmt@anﬂ sad soconddholymepéte in said

.0 SUppr.es |on 5- S expr d.in col
mosai 1S APTSR S  BisPaP il 0 b1 ReS R CaD BT ieht B18 ny
u I
[00107] Hpér%gr%@f&ersﬂﬁ? %gjﬁodﬁzl.%rnt 8pPale pzlégoéﬁf ﬁﬁ'@ﬂltﬁﬁ‘l( tlf%gcg))‘ﬁ[ﬁé)ﬁlﬁlgrnl é:gl&lpnses or

altemzrte@h\t mmm@rﬁseﬂfntle]dm lof @L‘J@ﬂ)‘ -like rpprtts:&.rdwrtb ah hdstprmsdirst attwghment site

linked tfo at least one antigen, i.e. an IL-1 molecule, with at least one second attachment site

via at least one covalent bond, wherein preferably the covalent bond is a non-peptide bond. In



Mycopl asma pneunoni ae P1 epitopes in Escherichia coli
Cene 134, 33-40), which encodes a suppressor t-RNA
WO 2®oh88581 ng t he opal stop—dﬂden and |ntrodu0|h@UEanwmm&m

a preﬁ%ﬁgg eegﬁéﬁ%esfsc'go &18];&%1;%1 Ml\(f]e b mgggﬁrsm tgcﬁ'lmen? site comprises, or

prefer%r:lg NEX4H emudS %@up SPRRIrES$ Qhe tam'ﬁm%f(ﬁ@o(ﬂndt Iyt fRRlue. In another
er stop codon and introducing Trp as well. Plasmd

preferprdswpbadimgst gt atcsentbipventions thegsachad tattpahITFRIL jétA ecomprises, or

| | RI d
et S RO LSS L SRS oo
[00108ir 4 vak préﬂ;—:ﬂétﬂahb&ﬁﬁidﬁt) ofah@ irBvichiidig tieatasdeond ﬁIBf\h@ttachment site

suppressor gene. This t-RNA supg»essor gene is
is an PO /enEys Hreicrably EMIEPEIVE TabBEBS AcHidicand the at L%Sﬂorls second

A7y B 09505 Py )

[00109nbh iz prelExpd esbodimeof off the inARROG, ithut lér 1 etokicnld ialipkal to the VLP
fusjo rotein.in an E.c Ii tra h anber

by way, Bﬁ ohrufe Bl 108t B?-_klag aﬂwﬁ hPTS r@é\f? Eb ¥ PSingy ol tepgli functional

cross-HRIAST ah %@f&fcﬁp %Bb&lﬁleﬁfs ARZ ORstdb- blfuBHt%rﬁP d%é%tlﬁﬂ(@ls contains a
with a n instead of Trp introduced t he anbe

functienab ;gr@xpd\mlrmch can madi it thet predR2Q gt Lattmclfmn@lt @rﬁeqo ptetfeahle: with the

a Trp t he anbe
aming§rbite gyt B R NG n bt prgRlT 8 b ERefRE T fe vLP, and a

furthe€ @aktioRn@Ygrolie vafieh @an @&REREtHOhet frefegiRticBeHd Qt'fhcﬁfnent site, i.e. a
suppressor t-RNA overexpressed, and strain phenot

sulﬂlyAgyl gmpie&gblﬁ}@f KYit¢ige(s Jugsidpe g]rhere@( a 83911“[1 c1a|l}madgepd to the IL-1
molec an%‘l (ﬁ)‘hongl? 7ails¥) I%QSIe %%aﬂa%lew%rl réﬁ@@ ny tcl[llceuo rt%everlal hetero-
e € f|C|en Ol suppression is con ex ependent’. I'n
blfunqmaﬁﬁll eukalinkekhareCRaloim 36 th atth@hsicomclhriedbs ;&atérrbcﬂleross linkers
irst base 3' fraomthe stog codon _are particul ar|

B

SMPH ﬁ%\@@bﬁulfoﬁgﬁseﬁg}fﬁf@\/m& 1fo-K B Rs Srdp1ShdBe SBgfo-éMPB Sulfo-
SMC® L@V@J@ @I@@Qﬂ@f)gﬁef E‘r09§ Hﬁ%o aV‘ﬁia‘ole%P g&%ﬁ}%@ _q”ron[l %p@}ce Chemical

Thus, in a preferred di nent sal is a npsalc
Comp¥yP, andvlhewag ones indtioned graup rddiive covparils esinorgrpupefaadalnk yunctional

consi sts of  at St one, eferably one, firs
group praﬂsiasp&owv&e‘saﬁah@@fﬁ AONisa S GEe R BribieiPsggkers all lead to
formafi§i€ 8N RRAIAPRRHI BRr rMBEEL WL IR meﬂor%%)ulp O PERbEHS lirkage with
a reconbinant capsid protein, nutan fragnents
the sutfhedrgbgroups dnatier elass @arr@lsseeldxelﬁdult@m ypidppragace ef the invention is

enet.i.c fusi o .oduct of reconbi.nant c id
characfGiged ity g pBogIelpt oF 2 fhnPies TRER R Vess BRI s pyplsspile and the
VLP ﬁp%rﬂcéuphfﬁg PRIBR&P Etode linkdré hbeﬁt)‘ﬂging b e erw éheldde, dor example,
her preferred enbodinment said first polypept|de

fu
SPDP@§d§uﬁeddh§PPBdPK%%bs|d protein of bacteriophage AP205
r
[Oﬂllg] I erdf}g%ﬁgﬁn‘gg{é)l H?thl[irglgl% dé Pﬁ{og‘ﬁon (#fn%lgp W tt1glef further comprises a
11nkerSEh§1ﬁéeﬁ'd1gf dstbms%@dldﬁablﬁhélﬁ,sn&i@td DeND - 221101&5@ iDachieved by the

assoc%‘réq)ry Bé&t ]rnaléer:/ grr %El;%eqrqé?lggg eqnygg%:t glg/f_qﬂzglggac{(i rsf?lgtable as second

attachRRAL & %@&3@@1 AR 2@% diSQBRLES '0? 9hi@Nin a4 Th@fcfore, in a preferred
genera g | osed i n W2006/ 0326/7/4A1, in particu q

embodlmenp@ﬁ‘rhg p&;shnt]lﬁ\?ermbn,szalmkep ibhsseaitted o therLal ﬁlotetchkrby way of at

least (Séﬁ:é) 1%3&@ Hreﬁel}mtgl%jcl?yal ?’gggﬁgﬂ% e %%g%t@e %ond Preferably,

the 11Me9tceh@rlséwto@rhqteﬁ{auw@gﬂsea&@ dth ﬁfee&fcond I‘A&%ﬁ%’i@b'sﬁe Ofn a further
said first polypeptide, wth an |L-1 nolecule, wherein

prefergesli embodimentp|tbe dingel somprisss co ﬁ@lfhyﬂeylwnoepnprﬁaﬁ@a@fy &fai gysteine
res1duF*n i) ang{‘h[c]ra Brtefe(l:’raeaseln%oefngetn Itﬂe a3 d lor{ker a%yspeme residue.



preferably via an amno acid linker. In a further
preferred enbodinent said IL-1 nolecule conprises or
W@ e8wbl y consr sts of 1006 32-300 am no acr dSPCT/EP2006/066866

o011 Y Pé SrgctioR ol skl S0 8Pt 0 oRtn o7 Tl el i BCNGE magpul on its

biochMic] ROFdraEd, @ﬁich @snﬁlo dhBA Histrii@oARh@lglycdb1idd 116 @brbral, flexible
first polypept|de and sai d second polypept|de in said

aminorpsihlinkey gre ifayorgt. in ¢ furter profereddegnatiodyment pf the gesent myention, the
llnkerp:rﬁ&gts %?l 11?(? 91%} Es Wl}erell‘rqgflt e7r] rle re% n)? t e l%{k Ercgﬁiswt% of at least one
e odl nen presen

and atCRORIISS pseftblyadt tressnan) Ml@f@/pl@fﬁﬂﬂjlﬁtas nbeiS exltnnaid a/cmn‘ ha an again
virus-li ke particle with at |east one first attachnent
preferegd; gmbqdimgripiithe Fpvepdearyttheg ﬁ@ltg)n@.(.‘ﬂ% drker cogtaiggy1 i 19 amino acids.

| f:
o Sl bRyt RSB BARMIER S £ 00 50
ID N@37&); €t Nhenmdnalsgamma)ﬂl lipépt, |pdefeﬂablydCGDK1WIWIOZZSHISQBHQO 172);

(© N e Rbr: PRREH s o OLRr SeRRansCaAToEQ D NE173): @

Ig hmge én%eFe I\Q[ermﬁ{a?%[%fc%llﬁlk’el% I%rer%ryrm:@e@@(sm ID NO:174); ()
er ab he am no group of ¥ lysine resid

(G)kCéGm weth n=|9|‘]éh‘ adr lee)- ér(rﬁB@dEeND UI‘S)“( (2& Noteonant glycme -serine linkers,

preferi%lglv © gbgig{@ﬁ)tpg €3 Fg 8 Rgﬁ t@f hlgf)n{]ﬁ A e@? % r}%r | @erﬁér ocrysteine' (h)

(G)kCFOMhWRGUG @S auRite in=8- X soes, nﬁfohOOILQ)Si ($PQADY®IO:177); (i) GGC
preferred enbodi nent of the invention, the at |east

(SEQdﬁ)a NQ18); a@@a@ﬁ@eﬁiﬁ%(&@ TDs NOY 139 d) §r-spinal gamma 1-linker,
prefer%l?{]é%z‘%léggeggggﬂg I@rﬁ @ ﬁp & e@ﬁlin%[e érgﬂrl% %ﬂgkérhﬁreferably

PKPSHPRPGRSGAfGGa0! 68@ SIDl Nﬁytﬂlyj (rgr @uanﬁﬁalaglgzmaé &lnﬂwrs preferably
of the invent

caoeg RELIRE LDk <p>s<<r>pﬁr<<én< Vb il 1\2/@pd - D NO:183): (o)
C-tem‘ﬁgl 2%19@1'11& %51‘?[&39%}11# &eraﬁ:)}ﬁp{s‘(?(l}by} 1? ar @ﬁi@%@?ll\y QT{M) glth one

etero I ona Cross pre erre
furthee npoeinereay séG)m(rSQI(GéiCKES))n(ﬁ)‘omﬁGbk withl n=(0r-3131$(] $,nked-10, 1=0-2, and

o=0-8RBIEIY Qs Ll Pkl BhefeEed Babou R Pyl midefdo e N

termuﬁr@"o@ ﬁleglolvlﬁ)olé[fﬁfeehpz[rﬁ)fﬂ?& %péfé‘rré’d érﬁb&ci"ﬁeﬁtr@fﬁﬁ’e GV OMRsh, Bfe linker is
| ysine residue(s) of the VLP, and a furt

mkkdﬁ@ﬂ@ﬂﬂ@ﬂamﬂgﬂﬁdb]WMDbthan react with the preferred

econd t. hnment sj.te,
o011 BRI AR TR oSl ua) . ifgaloh e Biingr B (O further
conta1ﬁfntg| £ cgdt@hé Yeadldess t@ohdattddimient B¢, &fbh s Ni-l%immal glycine linker
(GCGQE onaII al so nade avail able for reactio

D Rovgua g erpinab b ametlin OGBS SFRAPSNO: 182).

Furn 1 SRR ARG Sty STRSRE MEHEVBE MUS] Pcthac, sva
NO: I@Iafnd GvBHindbulyanSlysie 15ikief 0CCKRE; G SSEQAD EKZE(SDSG%JG (SEQ
A and other cross-1inkers available for exanple

ID NQ ﬁ§8)|:qnélr@@€(ﬁ$g@ HANO: W,@GCM2 N%EQ&B) YyRel79, NH2 stands for
am1da$ hhl?é?@lat WO LRREL 'OY 8hd ?@%&Soﬁm ?;ﬁf I\@Q7@n§t its N-

ctional group reactive rds sul f hyd gr oups.
terminTihelmpenceal nelytinoresideasosdl bé miserted hbtweerdalkyoamino acids and the
on o ond after, react

cysteu&eﬁorr]% L&F% a%segﬂgd gttatcﬂ}ngg‘rt $iiSr O E}Vﬁ}ga%cge%ai ﬁen%@&ance of the bulkier

ammosdéicflwggy(gupghgy&%ﬂorﬁnot her class of cross-Ilinkers
suitable in t ractice of the invention is

[001 lélhhmémgefrf the élLdemolheulﬁ m thedVikl byrusuig aahaiérodhifungiéonal cross-linker

accor(ln(l)%I It(qa < d)re E,rr%qe Ié}eﬁheg El scr nqi) Cglr gllcgvgﬁd (}ﬁ%ﬁn%vk‘ EleUIE,-Pmolecule to
the VEPaﬁSaﬂ BEEMEE fashh. @tﬁ’éfpﬂn@thods of linking the IL-1 molecule to the VLP



SPDP and Sul fo-LC-SPDP (Pierce). [00110] In a
preferred enbodi nent, the conposition of the invention
WO eor/g9sszonpr | ses a | i nker33 -Engi neeri ng of aPGHEB:wd6/066866
nol ecul e |

) h
includ®) BROEE O hSels (R0 Tl | Falegi® B sfaraiiee Boiie ik, ping the

carbodifAidt FOE AHINIGS aticd s HhdodlRuUR By 518688 ﬁrst mlbméartﬁﬂilgh reaction,
site accordlng to the disclosures of this invention.

for exymptevsheSATA, aAgPedreimtiaethicdansodihadht! golackle, pfesdenrotection if
requlr%(p V& \N?j ‘[lthFI be ouql&hgtrth% ﬁ%@i&%&é lc?\}ﬁe %f%e? aéﬂ)&?atlo‘ln OJf tlg%)ex%%%s fiiolation
reagerf tﬂeeHStl @bkculpriefredadl yitnthepepPi qbeedﬁmrs@ aB[\afdelr a/hhya, hetero-

the |inker conprises, or alternatively consists_of,
blfunqﬂﬁéalseeenlaﬂk&f CORRREAE asPsieing fraglive mpishr. andBerefore displaying at
least Sﬁg) g's !%J&ﬁohélngl%h]%é: QERGLS géwgrd? Lﬁyfs{é}ﬁy }QSEQEQ UR: which the
pre erab a cys resi n -anot her
thiolalpddlel mmiieoetﬁ)oa:h mant, sutthes dmdcnibed@bavd. iGk®nalilys law amounts of a
steine re WO 2007/ 039552 - 32- :
reduciBRREIOD B BB 6h the e MHHEC o BEfsrgRetpds the b olecul s
attach¥ ké t&eV@@Pﬁﬁqg N h@o-bITBnARhET Ero®d- 11191&@ shéh ds %Pltz?tﬁldlleﬁyde DSG,

on its biochem cal properties, such as pl, charge
BM[PEO34.r BBt (Pagrcainat gthytc bsapvahim:-bifuncigena rCmSS-hfnkex i withe functional
aniqp 3§id(fink rs are favor g I n %RP g&ﬂer preferred
BroUDy B T RN S AT R TSR Y TRV EHPEBHOT PRE T i nker
[001140NSio8ics @hbNMBRAs ast G, pilatteintedtiont NBE neosidR! Yomprises or
the |linker consists of at |east one and at nost 25,

altemzfjw.@f}eqa(g@lfsgs esentiply of @ vimprlike ppefchy lanieyd tadlnp@pleggle via chemical
iera @00 ASLIS 101 A8 FORLD n RESL L Eath GTBOLRRRaC! the
invention, e am no aci con arns to 10

[001 1 8L in@irCotihe VIR &f dieried] arddadionenmt e efffedidieby bikiayladhg the VLP
selected fron1the group consj sting of. (a) CGG (SEQ
and expresyioe {he - T mplequls asraniticaiavidipniasiOn IPieker | pref er abl y

[001 IQG@?% Bgréovgrpaﬁl g&% %(?/f&é%%}(% g%(ﬁf; 2@&%%2%1%%6 athEﬁ@a to one subunit

of theIV3Y,; préftyably gf RINYY bactempphiags cQae)prNeme,rpmftaiblg Itl;rougiethe exposed

lysinel(ri@_".iléw&rsa?f}1 e({q%tr ﬁ]t_)olé &m&)@ Qr1?§r_j@e \éJNof %f%)?.ﬂy engable A

specif(m' fegtrup% Eﬂhﬁg{]{iﬁgé ?EIE{%EAI[ 'Bﬂﬁgu‘)l;ﬂﬁgé %nd 1rp §Ift1% @P'to% éhre QPBcoat protein

VLP osygtusithe;possibility (’ri)l(ﬁ(lﬁ)sn’{eS):fb( @@@gﬁ)snpw $11’DunPtOTBi,S allows for the
k;O-I;, d‘m=0 10, 1=0-2 (SEQ ID NO 177); (i) G3C (SEQID
generglign 7 g\leniQAnligeATgY (SEQ 1D NO 179): (1) C-ter i nal

[001 1%601111%(% ﬂréﬂa{ﬁ%& embBHi%ﬁe%EsaM Mle%J&[{éEPEE@ I(LSEQldl&ule is linked via a

C-term nal gamma 3-1inker, preferably
cystelﬁ&@sﬂﬁ@@mme(dw@thﬁ thﬁ\fitsm)lmuﬁ o) theG-erminualbf, or a natural

eystifl YIS e Bl e FmELeg B Y eSSt QECPI NGl iy he VLPs of

RNA 5men hh &l A pagﬂld{ﬁérri§tl§%dap§rotdlrpg%ﬁ preferably
)n N=1-3 (SEQ I D NO 184) with one further

[001 18]yéts ehemrbe(l apoYaG oSy i CRBEBRs Q) oQOe)dkomitichsurge 3f the VLP of
k=0-5,. 0-10, 1=0- d, 0=0-8 (SEQ,ID NG 185). In.a .
QP cofprofin. TRl b8 PectiaBP R EHguds P U250 e fgetch with a
cross-hﬂl@er Naolt&1ET UG Qhsthlt® Wherd HoRLBCH! @e Po&ﬂ%fﬁﬁé residues can be
preferred enbodi nent of the invention, | inker i1s
coupladhesh atigehe the- lysnerirenidues fwhith haveoteeciadl ew1tl{ @ 1ct@ys-linker are left
with aP(fr@%si- i ee(rj I‘[l‘lfﬁl%i}(l r%@?ﬁ Cd? {9dt{hﬁgratn%n(t) %IrosupI ater teI &etivalifation step. This
leads to disappearance of one or several positive charges, which may be detrimental to the

solubility and stability of the VLP. By replacing some of the lysine residues with arginines, as

in the disclosed QP coat protein mutants, we prevent the excessive disappearance of positive



contai ning a cysteine residue as second attachnent
site, such as N-termnal glycine linker (GCGGEG SEQ
WOEDOW%M) and C term naI -g4y€i ne | i nker ( GCABIZFEPHBEN66866

182). her ferred, e nts ar
chareds Y argining AT AL G Fhchegn” FROR IR e igkerggMoreover.
replacél%@ﬂt cﬁﬂ?sﬂﬁb tRIdwed Bﬂf %11&'1% R&id kS hnfH ? 1bddeaholedibEdantHeR arrays,
NG 187), | D NGO 188 and GGC (SEQ I D
as fewqez@)fe @\faﬂ@kfmac(t@g@ D a@eaT9, "NH2" stands for
[0011 d?%@%@fyt)' *%ks%é]%sm&resP %ecs:mtfe?% gglp csﬁg{z a%g?r%agﬁii ttg(? Foll%()ving Qp
coat p%téﬁﬁ'lﬂﬁaﬁﬁsgglﬁﬁ (E\}ri 1'3 )Qfg 'Sﬁ%ffﬁ - E’@t @%(ﬁ&y‘é% @fg M9s13-Arg;
acids and t steine to be used as second
SEQ I@t Nﬁttﬂ}s@ﬁ H%(ﬁys TZEA@/DWII 6pAte ISECQAID NCeQO)Caﬂah Qpahc@E ys16-Arg,
ul kier amno acid in the coupli n??élreactl on,

SEQ T[Q)@Jﬂé?) Hl ﬁkffufféeromb%mpﬂt Iven%lﬁ%leiﬂ & Qlomukat oy mytem with one
oL R, DL B FDS L BB SR N0 R UEL B ven

h1ghe10({en§1|'ﬂ}ﬁaﬂrg{.ysl)fﬁﬁﬂ1 gleto the VLP in an oriented
fashion. O her rrethods of linking the IL-1 nolecule to

[00129]hn sncpproEried errbodosmp of 4B inpetioEPhe 06/ ebaBB N4 hedtertwhage is
recon&gﬁéﬁ@f%rggﬁ%&? 'bg) H(?st Caglg bwl%@élﬁcg deEB% i re%SZ‘FﬁQIHgP lfz%% J%host RNA,

preferhthly IhosDhetsit acﬂdaylnabrﬁ:Ofuhﬁelf pricsdrretl Ndntboalirecht} theaws@tposition further
reaction, for exanple w th SATA, SATP or
compiges r?étlﬁ?‘%l‘ﬁ‘rﬁ’epdﬂ’i@mi“fi magrgmglegils, bendeto, PupEOEE Prghged in or
I t
enclosel i AFGVLRE o VL ALDRE pRfc EQURERIN O B8 pihiinBhic macromolecue
is poly@@tgmnta,md hl&i/(bﬂ_pdlyaspziracabld is reacted with the VLP,

rev acti vat W th et er o- ctional.
o012} B ftRen iRt endiytl. By fur e iR b GG <, at least one
1mmu§<5k@|1n{d11ﬁ51%/f QbQaslicul itd) Q)r%rablyeﬁ&%kaébrdﬁn% eﬁ&%?erdaih the VLP. In a

functi onal groups reactive towards cyst ei ne resi ues
still fuheshprskerrade embpdinieat, ettic | lmmurmstlmoultce*ycaf@strae@cus aspedleic acid,

preferfydBE R T DrAORPE ar Rt AR ol BAR P ke Huclborige

[00122 fEﬁsEﬂt@ﬂlynﬁéé"kﬁd‘fost RiNg, :pl‘-efbraB@' ReBthgc1is acidb:t Behesn t*6ssentially
the VLP sing a hono-bi functional cross-Ilinker such

free oggosgﬁ]\ﬂéﬂg]e ﬂgost[@g@elc sﬁ@qu,qed pgin, rabprs ie e ypount of host
RNA,fé}%%Eallbﬁgw H&J@cba' c@ngé @1“&' Ol%;a 'anﬂgh \Mntonnt ‘%ypwally and

groups reac s anine group

prefer@%b@&éh t@rﬂ&@ﬁgof)retfehﬁolyu&s th&0204ig, hﬁbr@tpbﬁérably less than 10 g,
odi nrents of the present invention, the conposition

even wnm)r@e@bbr lesalthar Ratd,veley wores pefgaldysless thanl § 1¢f cyen more

k t | I
proferfhfinlis tha Rde fast Fratrcebif kst Qhh 2ot R IE SR Ney LP Hgg: as used
w1th1ﬂ ﬂfeedff@fétﬂl&ﬁﬁ)n'e§ cBﬁfex@ r@féi’saltoeﬂlte RRN¢h WHAG L el VEP nki 'r&g)mbmantly

he VLP to the -1 nol ecul e can be effected
produtﬁdotGmybmonag rmdnlg)dVLch deteianiapgr ds simmgunt lod RINAL preferably nucleic

.. nol ept avi di.n- f usi r teln 00116] ,One
scids, e ol 4 PYLRT iR Uk TR Bifgrceiebgledciinod o
deternfiftc ahé %ﬁfdﬁﬂt bP RN, priverably niRficit heidVL B apdcRificablivh @he present

RNA bact eri ophage coat proteins, preferabl y through

menineisclepted i Eysimls oot Bs6037 & Adbddensiok einibirof analogous
h P t

c0r1d1‘[F$>[}kA al?(? Cg&fsﬁﬂ) ulr%g Sro }%‘r ll’g]lé/l e%sf%!é) ]ﬂ‘i:eRk%&grgﬂh%tgo\r{){?(gflp g ga'e&ount of RNA,

preferhﬁlyﬂﬁlﬂe‘l@ wtiag, fof inRatitPeompodifi®iseddmprising VLPs other than QpB. The

modifications of the conditions eventually needed are within the knowledge of the skilled

person in the art. The numeric value of the amounts determined should typically and



VLP is thus the possibility to couple several antigens
per subunit. This allows for the generation of a
W@l2w303%mt i gen array. [0011735+4n very preferr eRCT/EP2006/066866

dinents of the inventign he |L- | ecu [
prefer i VAR 51 &) DB e T T MR P BOISH St o Preferably
havingh UBEAtSer N59e6MhB Uilidied Mendeich @i, nus of , or a
natural cysteine residue within an IL-1 nolecule, to
[00123)y s Relyprieniguagcromotesale: ghet ©ihs  poflyanfaic/nReresholeqliR’, as used

. b ' ' rticular C ot ej.n.
heremofe(f%&? 56 g FR)S&%%Q O%gﬂ dr%%a%?le %ﬁeogi&é%% \I/ltéafgs %vlglﬁcrh q%%énlrﬂgées Itesétﬂlve groups
of negatist dhegecatie axpasedovhitihesshtiflnceompridebehd/hRilwle rEftition of

. coat protein. Typically and preferably these residues
units dgrevedepstyahi oeaoisspivalpaEemanolgeyles af low gelatys pedgeular mass. A
2 Lnst . al |

polyafIBA € HH Formb el Snbila AVEE HORER.Feidht or Bl 1ENE2RIBRALh. more
preferblgiofiet lces i300@ Haltbin eind énananoregedfechbiy dftat idast S000 Dalton. The term
o cross-linker are left wth a crgss-1linker | ecul e

Poly QM M40 P sasameﬁlphe@?lau]apéf@ﬁ@ g RECIGERpE, 7S dp fofolecule
that B! @Bt ddphble lofadSivhAngi RAPRGATRAGROT 18NS, Ahe SRHE #holyanionic

positive charges, which may be detrinental to the

macrogwiledoid”itypicalhdast prbforitly cxdluddsd olitlke Byepterplligendsg asbereen more

f t | ysine residues wif.h arginines, as .in .
prefergiy LR 505k BB IR LD ee<S Ruob e TERgke receptor
ligandeXi&eHs 04€meiasad Paalc RN /IsOAn ST polyéec MBI 0P PSP 38R preferably the

© - 34- PCT/ EPZg(gg/ 066866 char g%dspbs}?énce t he argi ni%gp ’
term “pebjadigals macrawplocelat s whadnhareia, fsFas & ¢ arplecule that is not capable of
: CI O LN : Vv of [ »
inducfig 35Rble HSER MRS Flors phREALIHT iy g B A%, mperomplecnl
excludBtimpamostimalyitory satsstdnewe Thei tb@s “Afifuddstinludb® Jubktance”, as used

.reaction to the antjgen. [0Q119]. Accor diﬁg}gll y, exposed

herein, gelpisdordeaiofsule Hal s e 06 ndyiging: Pidimr fakafging Hamune response
. i- . . i : - 240

oG AR X Qe BB D By R, 210,

[00124}ys| BoArRINA, PEQriblyN@sL 8)icleic8idR5Thé ltgrs Zhokt RNA, preferably host

Lysl.65Arg;, SEQ | D, NO. and -251; (Lysl 6-Arg, .. SE
nucloip 5 1610 ety &Pith_ég?%na@éﬁ%@m ,éw(uafeé%laa@%’ avw%psgondafy
structdfet aRtus6@abreRt, Q¢ BEsNoWhé RNMEr éﬁgﬁke{bﬂ}pﬂééleik%idﬁﬁthat are originally
resi due Q3-243 (Asn I O-Lys; SEQ ID'NO 17), suitable _
synthdsgned bptthd ImishglheviENA, piiciehly deelsictagidar may:dopfevern tindpegs chemical

0120] .1 n on referred, enbedi nent of .the .invention
andor G e A ThERioB BP AL B oF slsar RN yrii o RNA,
preferB19 0GR RYids, all@nghdVpRIF@hBly SR GvayLbY ke @RSRINd aldihods, for
free of host RNA, preferably host nucleic acids. In
exampigyethe gize 1 thg ROV e rirelgrabhn Bus pre rcidst may beripedencdgn the secondary

I [ S i G . S
struerffd hESs D PR OLSET Abwb R eANGPEIARILB0US or pugloie acids is still
considerel 3@ RNA, bhieosVhileitacids.still further preferred
enbodi ment, the pol yani onic macronol ecule is
1001236 yiicthogrite detrerngndlr mpet PasPartand Qeicducq igimmqunf of RNA
compat BeinPRETEHLED JRIRI TRNYS ergﬁsi%ﬁ'ﬂp 1fch@dh s B8 the same
conprises at least one inmunostinulatory substance
assignboonddiaher pr 20@&r alsl thup dekangedapmicatioreschasparaied hetdue by way of

referelquﬁL Pm' %%Q‘P%ﬁus}alte lpyﬁaﬁ{?}ggﬁ{gn g%lgflgtr éte ﬂﬂ’gﬁn‘g ,geé{]etééraﬁll;ehost nucleic,
minin¥&f Brallcks BhRantt®@ St cddr 1_%51261@@4, Yu@ad i@y e 8P @sponse and

cont ai ni ng ol i gonucl eot | _ _ o
cytotoxic T cell response, and other unwanted side effects, such as fever, while maintaining

strong antibody response specifically against IL-1.



[00122] Essentially free of host RNA, preferably host
nucl ei ¢ acids: The tern1"essentia||y free of host
woRA7/0psef er abl y host nucl e1316aci ds" as used hRCEEP2006/066866

[0012 31;|e S%rtleoBr-teEeETeg gﬂ%)t Pg‘éﬁh%&f {nﬁg r ef g%ﬁ%%%(ﬂfﬁf)% preparing the

invenfivePddddddsitionfdnd MIEf 6F APRWA- Eadtﬁﬁ)i)hh fhe 3 @ition, wherein said VLP
preferably less than 20 g, nore preferably | ess t han

is recqbigantlyepieduepdriey phestemdbyier¢in saidt Whh igesgenteaflanrerppichost RNA,
f | e
prefer?t?}lgrl]lgglt%%’ cheic &t ?(%S E(ﬂﬁ 1S ﬁthe gg FE gﬁecQR{gb?I{agl[el?%%dug]?@fahvelrus-hke
particNL(R'LPhiasith, ata15astu $>ﬁel firam altth¢1ﬁnetdﬁ gitaboracho¥g Mlicasie da1d VLP comprises
cont ext, ,refers to the host in which the VLP

coat PrRIBRbYATARII§f (ragmesaicbarcobuavieRN obraterinphagsy b) disassembling said
ref C

v 50 L 16,80 AP YRAL, TPl ARG B Cor g v

bacteﬁqp;ha@salc) andfypreefad ced prettinedvarantsce tfieapments thé‘teoﬁmm) uerssembling

referabl nucl ej ¢ aC|d cco
said ppﬁé%rcegemoteu?wa ?%ﬁ’r? SHERLSY § s@aﬁ.% &éaé%ﬁ%%we%crphage to a
virus- M@@Q&ﬁé@%ﬁ&@ﬁmd dl%tm&aﬁamabr@ LREntR1 Qﬁ%lcﬁgf%‘tsRNA referably
conditions are, typically and pref eraby used ﬁ
host ndeltieracidsaaridon) liokingre lwﬁwmancgewﬂthe lrp/reeﬁ@ft aftthytt least one second

attach&%&%%e? 'H)Z%@!l? %’&&f %t@{n@#ﬁﬂo | \égeg @n.@rg?:ftgﬂggl’g?r%?e%[ile%bn %mlent the

reasseBNel tof QAR AT UL Yroferd edridite oniffadhRnishBerkoOW ed&ed in the
of the skilled person in the art. The nuneric val ue

presengg of h@e@ﬂﬁ@aﬁp@ly@@p@pma@m@mq: d typically and WO
[OOIZﬁOngnS% ggect ?’tﬁe i rgl;{éxf;rﬁ él%gﬁ{egg@ggc ne 9(;11% r%é%l < tclggllg)o%ipon of the

inventld’/4n pﬁ@ﬁﬁfﬁfﬂdﬁmﬁ’iﬁl\/{hﬂg, thedEM @ble@tﬂle Goffhlclﬁ%hrﬂtﬁtd tidiéhe VLP in the
i ndi cated nuneric value. [00123] Pol yanignic
vaccingpeqnepasiivaunay by animah PESFERT BAMEaIeE AWM eI~ In preferred
embod"lﬁeﬁt%eﬁile 1her &iRe I{V% t%rrc'lsto@hﬁmgf?l‘tﬁ)gfﬂleedg CQ‘E %uﬁ@ Ir?tt f\é‘%r horse
ecul ar mass conprises repetitive groups o
originnegat i ve charge the structure of which essentlally

t I tinpl tit f t
o012 B e 8 Bl B R s t s
one aﬁﬁlvéﬁt' Te %hl%ﬁhﬂzﬁfonnﬁsﬁe A lezl%@loﬁé‘rh ?Rr'aﬁt 18120% r&%ye&élu? prior to,
shoul d have a nol ecul ar wei ght of | east
contermpdrangpusiyppe afigr dhe radmuyasmtlcmt of ¢hg tinBHOGe Dmrmmxslt@nd The term
refe The t

“adiw Bl ARG PE S LAY (o Dhaf TR YuRaRibar i B st ffnse or

substadbéh tRatedlietvaddnyratieh 6F $ dépdt @ tHRIhesuliich Whah corfibined with the vaccine
capabl e of activating toll-like receptors. Thus, the

and phw%@aw@mmn@n FRSOPBIYSe @bt PrajpitaRyengionfaay provide for an
evmnﬁ&% gﬁgg:gn§§ﬁ%yg§§1%gll-llke receptors |ligands, and
even nore prerera ?y furthernore excl udes
[00129 JMulicsioiHeu bﬁlf@fqd sutasliaatehe suetinaconimisltiohiik@evoid of adjuvant.
receptors i gands, inmunostimul atory nucl ei.c acids,
100139}, ﬁnﬁéwt@&eéze% featyge of (ﬂmvs)esew\éena%f%thamlgh trﬁ@unogemclty of

the co&rgiog‘tloﬁoé\ﬁéﬁ% SosORES HLﬁ%HiseThéﬁbééEfég nt furthermore,

fers to a nmolecule that'i's not capa u0|ng
miningydsdké eecyprande of wowantey émﬂsmunetom @f@ﬂabkgon‘sd:serepesmtmg a safety

conce%ﬁ%jﬁggéq%%ﬁgﬁga;jggg%@glgtl;,&eeélg "Iehpﬁ,etﬂ? aalirhlmstranon of the vaccine of the

1nvent1dﬂ7t‘6‘~bﬂ}§k§fehmhlﬁ?&féfal§§' Ret@neighout a8misR&ind'8rN&ishond £j8Vant to the
to a nol ecul e IS capabl e of inducing and/or

same peiteahpriargo. apmisnwor s ety er afsydid adrmalstryt@g@ﬁ the vaqcines.
[0013ﬁnt | PR GRER tl(;ns eﬁrthgr t(lﬂsclgsregsgm HAYENS nt 9imunization comprising

administering the vaccine of the present invention to an animal or a human. The animal is



[00124] Host RNA, preferably host nucleic acids: The
term"host RNA preferably host nucleic acids" or the
WO 200m0394565t RNA, preferably—ﬁbst nucl eic aC|dsEcnmthwmm&m

ondar struct ure” re n,, ref ers to
proferfiK 3 Bk PUTE S TETE P F0 e Do\ HatdoRr EEppsE paf pgricularty
humarﬁmfehﬁéélﬁ@ﬂl Ye abgiti@sted td e af o4 BARAREY Yardig ngdtkods known
aci ds, may, however, undergo chem cal and/or physical
in the 1ty gl@g, vt | el lpﬁ @@g@mpt@re@f by ethigstips dRfusion, inhalation, oral
admm%tﬂag‘erﬂa@l el r%%l‘[%'[g s18 ods pﬁ'ﬁé roﬁergXteg% aﬁema‘uvely be
acids,” typrcally an era of the

adminigitedt inemoeduhens, 1nfr@ffenoﬁs<l§lmfaﬁsmt1¢tﬁal$y, z &aﬁﬁdefdﬁkﬂlyRNAtranasally,
preferably nucleic acids, may be shortened or th

intraperiepeidlyr ¢ swhcpigpensly- t@féﬁl@&lﬁnﬁa@f BRI e esy k. adr%m%tron include
e nycl S [

seril AR BL TG o2 DT iBle) S rBh GRS SRk iy syggensions.

Examples bbdsn-tquabet solvemte atdhproppiona lyodl, Ehlethytbnt gglyduegetable oils
t he. amoynt of _.RNA conprised by the ? ave I scl osed

such as oliye ,oa}}dsrnée%arbl%ﬁ e esters spel ag egsy t 1ers or occlusive

dress1ﬁ'§§'da9 e Qs @0 PREBRR kR pe%ggéblﬁ't@%nﬁ '%Hﬁ‘arﬁ:@ ﬁnt@ébtn' abSorption.

l1cation is incorporated hérein way
[00132]ef eVeemiess Hatiedivegtion asd $and tabe ﬁghatrhlecaﬂgigadty adcepiable” if their

. RNA,. prefe nucl ei ¢ r duces.
adminfyalaPrGh P& dp iy byt GeCb G P Doty Bler oS “FiZigep of the
inventi@SRANHE adhfhiseildOhax 'erhp&iichlly @ﬁ'@@tﬁ%eam(ﬁﬂfﬂ atehedn amount that

unwant ed side effects, such as fever, whil

produegsi amda?ﬂrwimglysedqg@wé cAlEl). bbb nﬁiege}:)@he@es@‘e@mmultﬁarqsyonse is not a
11m1t1\f%%i%2]0f Itllns Jdiscye@lrné? g&ryl?hg%? ﬁl%zll’lt %ﬁon ?Cirimﬁtpl%g %gé/sggtt li%ggn‘uon by the

follomﬂig)ﬁiedlﬁﬁmﬁc rmplaﬁatmlt tl&rlﬁ@aﬂﬂvl @a&d‘m&: mii ghe éiduicy entrbodres which bind
onposjtions and VLP of an RNA-pacter|ophage th

to IL1 noehthisn redipiBE efth coBgeltgtion apd/oy éetsrfsrl%rrrlrfy 1§ rw@@wwal or
pmhdﬁgw%iﬂﬁékmand wherein said VLP is essentially free of
NA, preferably host nucleic acids, conprising
[00138]he bt epsagplct, a)e mecaidn prantdey amrmdnmerugcai oointpestioh koemprising
article (VL wi.th at | east.one first atfachnent si.t
the C"EiPoémﬁaé‘F(t b it TuGient (YRl Yeacccpighie RipgRasepdcal carrier.
When\«%aa@ o Y infy ERASTERRIndi RGIRAA to A indivit haﬁraerueom@eﬁ«m which
di sassenbling said virus-like particle to sa
contalee aaltsp poffeis nadjuxeats, anotheo rsulﬁ&twn@whyht dredepfablepfor seilpcbvmg the
RNA— act er.i opha sai.d coat rote i ns
etficady, & 1S ot PREG R A Sles e il “Ridub oty RS % iR puration or
pharnﬁbk!’dtfchle do Ngaglmﬁrsota@ Rfovidedl i Mudncbusf E@iﬂé’@nh&l h\%’ &dmington’s
of said RNA-bacteriophage to a virus-like partic

PharmgpartispSdericgs (Dol | ddieMaskrRubipling §oe 5% al |y free
f h
o013 254 PRy PLBIEE AP RO LS A0 Pl ncncion
compilig@s theoseps e€.ofy praditiagharBitP siitheatt Ragavrd WisP aﬁbﬂﬂneﬂﬁdne (b)
f.rom t her preferreg enbaqdi nent ,

Prw@‘%%%%rﬂbmofﬁnju]@fwglaraﬂw Hr 9T aondhaachmeRiesifes and &) .cgmbénmg said
VLP eglrd Ja[c?ﬁm? Moiedd e[%fodudesa @(Hl ﬁtﬁgl efeﬂ?ralﬂ) 'iESi]erﬂﬁﬁcﬁﬂE and said

|'east one pol yani onic nac onmol écul e I'n one
‘VLPzaebﬂﬁﬂﬁhumghﬂnm@mtmmhhps@mnde&manmatﬂwae conpri si ng

0 ition of t .1 nvention.
10013870 o Bt PR aMFRATBEYY BRToH PVt L ovi pat leas one
first althdBnidAt Ellfbecoﬂ{ﬁi‘?s%b RGP %9@(&) a@aﬁaﬁbm ofid aﬂhﬁﬁke particle to said
preferably mammal or human origin. In preferred
coat proteins, mutants or fragments thereof, of said RNA- bacteriophage; (b) purifying said
coat proteins, mutants or fragments thereof; (c) reassembling said purified coat proteins,

mutants or fragments thereof, of said RNA-bacteriophage to a virus-like particle, wherein said



embodi nents, the IL-1 of the invention is of hunan,
bovi ne, dog, cat, nouse, rat, pig or horse origin.
wO 0®1a81551 n one preferred emsodi ment, the vaccP@iHEP2006/066866

o BRI 80 LGS S TR S35 bRy SO AR YRR o 0 s

furtheP Bc@de dREH iRt Othe F@ssentilink SMRAH POBAPE LAt Pfotéihd RleffebRd in the
admi ni stration of the inventive conmposition. The term

presenca @f at/igaft 0n%1901M@@dﬂ1ﬁ arastameledude.s t o non-specific
ti r or, : :
[0013§|I m\;lvh@ Een%girsf% Bltoviedfe% T%§§8§ %? ﬁg}?% gh% 8%1%15%@0&]% r})\%medéen Erp\%}ltlon for
treatingo ahd/oe Chtwhlﬁahmgh gisvaeci are cordfitiorih &t nmlgielut iLchl exerts an important
conposi tion, respectlvely, of the present invention
PMhdﬁﬁvmdPBQF@@n@B@nﬁﬁlOéVmeﬁ%¥e enhanced i mmne
sp :

0013550 90 T 1 SRS i o v
vaccired vBnhageeesioheat uhe p(bifarthztt&upcaésmnmdsnmnbf ahe iiavdritien for the

i gh i nogeni ci t t he osition, even in
manu%a@%e% %e}naﬁﬁar%fs treafﬂl@maaﬁéﬁeosee%er LA 4 %a%efergﬁy dog, cat
horse BH ﬁﬁtﬁ% R pref&‘a ;yrﬂuﬁ% WASrcAL M HRBLE 19f)re%i¥ﬁ9ts§1@cted from the

annatory T-ce responses representing a safety
group @onmetmg ofn (¢)haswdaradiscasdso preagablmsoraehf artay idigenss, atherosclerosis

Thu t he .ad tration of .t vac t he
and viRoBie B LR iR feRisise B HEE ) el P, ipptammatory
diseasdé| (Préfeflb®l Fagilal M&@t%fraﬁé&ﬁ REEUIERNIE), tFantifig CSlanRutoinflammatory
atlent frlor to, contenporaneously or after the

Syndramm(ﬁCéﬁ h&eplmﬁald?nsphMuM@&tﬁmdnﬂpmwm Dryeasq @V(@MHPoand Muckle
di [ 0
el A kOB By DS VLR PRGETRALE! 1 o
autom&lﬁu@d‘llﬂfﬁhlnm’to@ disoamgs, pidieabli Iﬁadlmat&d\/@tlﬁﬂia?é}&wﬁw)nset juvenile
-37- PCT/EP2006/066866 preferably a mammal, such as
idiopaghy¢ artléqﬁtése Bdulbp%set S §é11se%§§:V p%m&(gogrohpétdlsemg ulgsgative colitis,
[ d
most SIS TR eSSl Ry AL BEcR U L8ttty
gout, tobteourdsis tantl estdoarthotisyebst frefeautriy ms@errt]mhsb}(e) allergic discases,
i.njection, infusion |nhalahﬁmﬁgzora istration,

|
prefergfld ot JIPEEBIITGy YRl AUV, AT ST Bt RS rfpforably
allerg @l drfr Gfﬁhé&@ﬂo&w@?dls@d@& 'ﬁr&%ﬁb%ﬂAlﬂEfnms&i%a% | 8pilepsy, Parkinson’s
I ntravenousl Y, t ransrrucosal Y, transder mal |
discasf and andiias byjcrosismes pe&fﬁnabkyenmltlple@plewm ut an eous| y

[0013@? gP?Fee 1@1&%}&‘[@%{@9@% ]%ow %&h glru(g? g hg[a(]%%ﬁ)?ﬂluﬁlgﬁ otn t%e {8 %ntion or the

vaccilROBf aHe Ei@UstRAl bt |tRO phanBa@UsEe NSdndisitionE¥ANHE Efvéition for the
non- aqueous sol vents are proPerne gl ycol,

manufgeiuiceoh | Tapdicagiepe dbr roapentapl @ dicpse ins g Nl opriefsably dog, cat

horse 9 hur{lﬁﬂ q:&ﬂap*gt%%r% Bulhl a\@l’l&eﬁ%&?cﬁseﬁé’ecﬂ a%s&ﬁ%ydlsease preferably
o eate. iers or occlusive dressings can be used

corondr9 driegy €assses Kihoropelersrbinldi vagcwlini, afapeteralbly i giesosclerosis, and

wherqrg Ssglrgp;t:ol{%g?tn%%[ 00 %gtégeélggq?rggl)rg%a elg; étgqh gc(l)qqgoesmpléll,o gal%r sacsélr{ed or said

pham]i%ﬁégiltfahls&f dsgfbn rhnbl% Lglp?lﬁ%&gaﬁé{ 0 tl{ieﬁieﬂvgﬁt?d?lt IEreferably an IL-1

vi dua vacci nes o i nvention
amhammhkeﬁegadmlnmgmﬂﬂ@dmhnSEQIDH@D&ﬁeuMunmbmyhekbbct|ve

mount ". (i.e.,.an anount hat roduces desired .
1001380 <Pt inyeici wRelRpidentotase oF RGOTRGpROBY of fhgupsntion or the
Vaccufee%PoLH§ einl&ntfdAt o thé 'ﬂHaﬁh&&uﬁ@@t&fmﬁfmfo‘ﬂ' of dhS GhOSHIR- for the

Wthout the intention to limt the present invention
manufggturchel a medicament for treatment of a disease in an animal, preferably dog, cat

horse or human, most preferably human, wherein said disease is selected from the group

consisting of: (a) inherited IL-1-dependent inflammatory diseases, preferably Familial



foll owi ng nechani stic explanation, the inventive
vacci ne m ght induce antibodies which bind to IL-1
wW@e@7088582 r educi ng | ts concet atl on and/ or i NPET/ERI0061056866

Med1t\f’\n16%]%§%§1§éiv%h@%g elll (.?(Hg f?lﬁ C&y ggotgllleoﬂr CAS) Neonatal

Onset PRRI GG EML Irﬁﬁhnﬁa{wﬂ?o&slehéén (ISONADI) Salnﬂngfclal% QRN OSyinldk e, most
as taught in the present invention and an acceptable

preferphlzr haraidiat iNeditegrangane Fever VIFAAE ) albe | dheorie  aupaminpipeniniflgmmatory

diseas \A%}%gtﬂag) &2 %lge[u%%tgslg lat%rfn%u#}%ske%g ldna‘%t J\l/lxa'}’ﬁ%{lse 1%[(1)(5r %51}1% él?[flmw, adult

onsct SS1B¢ afig@se, Whiogiasiar €rolatd rdaehe hod ulaa:ra@oré rglifif)emost preferably
efficacy of the conj ugate. Exanples of materials

rheumga{giid apihEtisoCliskonen apd e GAHIEASE o HeRfmeraliNg r fiseasgt.i Paglerably gout,

osteo ! g&q?s()%‘}dtn % ?&%ﬁr‘[ﬁﬁﬁs %&Ybr%%ﬁaﬁl %Bﬁﬂﬁﬂﬁ @g R LS Sd?%&f%ﬁ, ,preferably

em ngto ceutlca I en
contadh hypetsensivivity, Bpblli Isipersgn@avify {iOAR)y, Ifl(&(l‘) pEAdralilgenllergy; and (e)

nvent.i on teac es. a cess. f odu
neurofe Egisﬁﬁsﬁﬁa Bfe ?rﬁ‘élm Mﬁ@%ﬁ 8‘664%57 RIS 9 ﬁ@r?%l}sgbé gipcase and

multlﬂlé‘)sclgl"o@l‘é' Hio@lgp@fe\l/é:b?y %thllil@tscieﬁﬁ%t afd %vlfe&éiﬁ'fsaﬁte& 3ERMBAY antigen
(b) providing a nol ecule with at |east one

compm@ddqydsaai teposeimn, §altdevaca1nd of ¢yid qiatrhariengead giothpodrtién is an [L-1

beta nflecaiE ettt AL F B bR et S S PR b 1y NO:64 or a

muteih Heedegh the first and the second attachnment sites.
00135] In a further preferred enbodi nent, the step of
[00148) ov il Wge%mw_ﬁlrtwt Proziddes Exgisc ghthe qopmpepitiges elcthewmiention or the
[ enpl
Vaccm\sléi E)ﬁ Stﬁ? Ir‘rlglgérﬁl%ﬁt Elgl i} tel{h c%ﬁtlca(l % ngéo%ﬁizﬁlngp ti&gggéﬁtgn for the
manuﬁaétagﬂTBﬂhanédiefnmﬁ fomfreaﬁiedt BNA-daatein aphagel, pileferably dog, cat
purifying said coat proteins, nutants or fragnents
horse P’h B\n@%@a ,most prerf%réébzéw&l%nn yhsiitsaid diserssds ap éﬁheBF%ltIéf hgependent
ot 8,8 RO G090 lanl e (i i
lcast sm dm\l@rﬂ@@ﬂ]bﬁ%ﬁﬂii sa38-coRPO41EPR08G] 0668HE orv lszndsphalrlkleceutlcal

article i entl fre f hos pr ef er abl
compigicn &1 eflcl Frandlrsie, BERRTOLY (6 Ty Ol oPEiFdrohent, mos
prefer8D SHPENNO:606r 4 RARSEHRIdONG of said purified coat

proteins is effected in the presence of at |east one
[0014pio| y&hg @wm@tlcrmﬁlrtbﬁlnprewlle@for[@@m@éﬂe cPhwositipenef e invention or the

es. a thod ositio t he .
vacei S EF ATl o of Gk 5 CRPBRD Mg oS dgop, for the
manuf@OREl bi @NGediBaridtit abr |tﬂeat1neﬁl( ®F taSdiddhst TR Qlnt zi;lﬂlfnal preferably human,
pat hol ogi cal function in an aninmal or in human.
wherefrogabdipcarnés 4 YaseHET dpcapamreferabbr arawderpys. use of the
[00142]?]32ﬁ$é %)nkglgt%nt %‘“B%P%EQE‘W%% ?f" Ehtgnh:%o é)\é?ﬁgfzrl]@g% t‘ﬂ% nli\;ltﬁnon or the
vaccidenwénhé oiavémiont be thﬂﬁjhlaﬁﬁmiellﬁ@il ofongpa¥RibinC afrehd 1f1®d€nt10n for the

reatnent of a disease in an _animal, preferably dog
manulagiure qbAsBEGFARRIHEAT URBSICnh OERHISEISS ih dedlimihy @F%fpwbly human,
r‘ aqe
wercRh B 8R8S ey f AL A REPRASALMIAT U ORI i
meditgomemafoycaiMr)y di sease, at herosclerosis and

[0014; ]ﬁﬁ gﬂult tglld’gliltto fsﬁatg ! eag{ql?sb % fulaslfeih Z:t%lip%rogll 1§1é%gé@)e invention or the

Vaccuﬁ:r %f ech@bilnyetﬁ@m bt ahe Whﬁ&reﬁﬁ@h@ afbriélon( 6Mihe invention for the
lial Cold Auto inflammtory
manufacture of a medlcament for treatment of a disease in an animal, preferably human,

wherein said disease is a chronic autoimmune inflammatory diseases, preferably rheumatoid

arthritis.



Syndrone (FCAS) Neonatal Onset Miltisystem
I nfl ammat ory Di sease (NOM D) and Muckle Wells
wWagndosnses nost preferably R lial MediterranREEFBI€066866

oot 8L i Gl Fronr Vs P of Moy Ry ot Qe T iion or he

vaccideU%ENhé emvérﬁioﬁp@i hhe ahﬁzidehh@a,l @hdsitRns et iR iihlerdion for the
di sease, psoriasis, ohn's di sease and ul cerative

manufggiure pk 2 medieameit dbe trgbiment 96 andisesisel iatanranimal, nrefprably human,
{ r v .S r
Wherep &?d ﬁilggatsg gsrab ﬂgc%%gagldgnlg?%g a%géne?eﬁuqr d?s%ﬁ?e% r?fe%b? gﬁé%alrthntw
[0014@]st ek td%mttdnsﬁlrtha) pralides Giraisclos Eh%&)%ﬁ]posﬂﬁbﬁsf @be |11yvent10n or the
contact hypersensitivity, type 1 hypersen5|t|V|ty and
vaccing| pg rtég, 1nﬁ%;§1[0np PEftR¢ egﬂag;nacgp (éqlg%pmwglopf 5) the invention for the
manuﬂ@ﬂd OLPyYl &g& %ﬁéﬁ%ﬁ%a il SFAPlNe AL 20N RlimS! %éf@&%gr human,
ep| epsy, I nson' s |sease and mul tipl e sélerosi
wherensiid gisefse isebhonrotugicalpligass perfasbly. mjlGpik38lerokise
nventian further rOV|d s for use of the conpositi
00146 PRk TRvastoR ofbP! PieES ot aneiSgiclt waligy Bt e ofbe: method
compﬁdﬁsg %ﬁﬁﬁg@&ﬁfgtth& B mFAMRASIthOhvehtdm hd VAYERE bPhe 119\Fent10n or the
manuf acture of a medi canent for treatnent of
phamldcwélaslewmpwtlcan pfrahe iprepfien dblan dmglal clatefermY sd@gorcat horse or
human, S ef erabl v .human,. wher.ei dj sease |
numar) 150 e B B GRS Wit SPRE 0TG5 BHFF S P LFfaTForh She group
consistihg @AS @) \AbARAT0GiI6d 8ED PrScAB M&Sﬁ%'a&ﬂeﬁy di¥esk, atherosclerosis and
preferably atherosclerosis, erein said at |east

vasculifife mNsl gerferabhprathesesclsyositii (b)c isoisidt ilbrl-depgndent  inflammatory
dlseas\eéﬁ ﬁ%@%&g%@éﬁé th%]cﬂ{eﬁlarﬁ]%é; eﬁ%k (ﬁﬁﬁ-ﬁ? gérr}lfbgp dof'd %okllffaélmatory

Syndramp HBC AB} NreenafwlagrmenMultmpsttemahﬁﬁmmhiry Iﬁ&@sd @N (DIQIB§3 ad Muckle
a_mutein thereof. [00139] The invention further ,
WellspSypara@s. fraestupelerbly nkapdisholedilgrancan Foyer i MRk i (g chronic
he.J t t a t
ol D R BT p T pid MR ARE L g Juvenile
idiopathed axtbmten bddloondet Sall weldcawt psorcisis c@sdnis nliseascaamiddderative colitis,

rabl y dog, cat. rse or hu r abl
most s RathIS ApEr a1 el isal D and e e Bactor D Rechorsy gps forably
gout, %%%&Bél@gmﬁfoste(oﬁ}thhﬂ@%biteﬂef&ably dRRE[MENS; Wge) allergic diseases,

| ammat ory di seases, preferably Fam i al
preferalﬂwwmlww@pel:smsnmé Em@dﬁh@mmatwwbonmdealﬂq%amost preferably

F FMVE), Fam | Col fl S
alere A REBHEER ke Pt e, QAR AR oy op S Parkinson’s
discasPlaf@ an@tipl N6IRYis, %}Qfem?kin@ltiﬁ@é dcterSyieidr ome, nost

ef erably Fam | i al terranean Fever (FM);

(b)
[0014J2]hr ohhe IBYRNEPAMAIHEST RFMVAdavat ongthodi felsrme préisesabthy method
comptﬁ&?%%%{iﬁ?sgera rgttﬁé E(%ﬂl@()sn%%ls(?fe[ﬂ% %Xge?&gﬁewﬁ%gh% Sg tehg 1nvent1on or the
pharmasaiticals tempdsitidin'os thkd seaado@nd danl egnal,i mefceadly tdo@, cat horse or

nost pref.erabl rheumatoid athritis; (c) bone and
humary, ;pE$Y a@éera Y b | WRETHIN S éiéseaﬁ;‘r &F @r %pg,labéigﬁeases preferably
coron ta‘?f% és% Qﬂﬂgro ?El%@?r IaWeIsblﬁltlsm&ﬁ)rst Bfe?ér l?be tHerosclerosis, and
teoart r|t|s ergic di seases prere
whereuolsmdcat }wﬂeomeasmgemvccbrypn&eylplw ]salldypcﬁnlsctsrtmnt isaidt yaca;lmb or said
nost . prefer

pharm ey rERT T Bl b P ARG PROTHEY 4 Hh-dedloba mature

fragm@ﬂi’c' Jn%as}yefePa%[yksmqn ﬁo@s&%ﬁﬁutaﬁdhereyﬂ tiple sclerosis,
eferably multiple sclerosis, and wherein said

r
[0014&]t | Tég% tingmégonnfurthen pravadasr i seethby falreatgnpodiseasanthe method
compr?{‘rllg?_a(y afr:ﬁ:slter}leng(ﬁe goaﬁgos[i)tli]oanr ﬁﬁee }'Intvler(l:t%n n\’p%gllnié Io? Hlelnslve%ﬂon or the

pharmaceutical composition of the invention to an animal, preferably dog, cat horse or



beta nol ecul e, preferably an IL-1 beta mature
fragment, nost preferably SEQID NO 64 or a nutein
w0 b@resfss2 [ 00140] The i nventdlon further provi dBGI/EPR2006/066866
ositions of.the inventi.o

h
humad 3ot pat GEOBPERRR, ctfien i PResie Pirdaf sl from the group

cons1s@1ﬁgp@f5| tal) Onh&fited B_-1 A¢FEHIRN iARImMhABry r@%’d&@“ﬁ#éf@raﬁy Familial
canent for treatnent of a disease in an ani nal

Meditpirasfeen disvgr dddh). damilisidrelé lortoindipmmators styngrase fEBAS) Neonatal
OnsetWﬁgset@%ﬁf ?l n%aEH) | gﬁrsr%}g Sﬁﬁbg{l?gae{snggﬁ/fuﬁfr(%?g/ellgl Sy/ndrome most

preferfsiin Farﬁﬂlal\fﬂ\dd:m&l’rﬁmaﬁe\“—eﬁvml\/lﬂ:l\@) chadlc vuegiginfungainlammatory
at | east one antigen conprised by said _conposition

discasgs CiPEOEY Aeugtataid %thﬁﬁér PeEBiE gt Juzf%rﬁlﬁo@ﬂqnaahc jestheifis, adult
I u

onset fér‘tgg?re bcﬁ%e%sémés%‘ﬁle{%?,e %%E% %%d '\%% i %gﬁfr?r%t {131%%‘[ preferably

rheuniatved eathriti§; 0@ty 1onEh (and mzmtltagen degmmetagive pdovasdes preferably  gout,
use.of the coEp03|t|ons of. the inventi

t he
osteORPERRET Fid BYCORETHm PN PIofFehlY CREOHHE irnidl aliprglq discases. preferably
contact %%éﬂsit%glofypk rleh}}p@i'é%ﬁ‘&ﬁ@[& Iuﬁf allddgy, HIEWR Bfe?&tab‘lryeall‘éfgya and (e)
medi canent for tredtnent of ‘a diseasSe in an an
anOngﬂbﬂ&bwyshpﬂﬁﬂamymhbmemMX§addmdﬁsea@&wysPakuascul@maweand
erosc erosi s 0014

multirty, SERRS1s, Rlogt S Eranty SHIGRE SElsFob ah pYHeRar Sk dsast g antieen

compt@écedtﬂiiesahdlv&ﬁbd)@tﬁbrp aidhRcciMa®e ishig pharrhat@ulichl @Bipedition is an 1L-1
har maceuti cal conposition of the invention for

beta ntqi@:u?wrﬁferablmneﬂﬁ beta meatig dragment, anost preieraelptSESR 113 NO:64 or a
e in an aninmal, preferably human, wherein said
nnnm%“%%%ﬁe is an |nher|ted | L- 1- dependent i nfl ammat ory
[00149i se@sednvdptiehn efuethbly pt@iddsi al metiedli dfetreaiigan dissase, the method
(EMF). [00143]. The invention further provides for use
compriging F@mélbﬁ‘i%%| the geraresitianRl the,ipypRtii thsrvacsige o disdnys@tion or the

pharm%& dte8 boY f&tlt'l&f‘ oprt hl’?veﬂﬁﬁ? Q@Ca‘:ﬁuﬁmg‘%l SRR tdoen 4 ?%Porse or

e I nvent for t acture a nedi cane
humar,r emstmpn¢femblya hlhmeaseharein asnidndisake mraienhhhwiﬁmnhdqwndmu

1nﬂan}\/\n$.h§1r)r§m§qagﬁl‘sg pl%f%glglérg:gllnﬁﬁ?lel\/lg 1?503{3?}6%&1]% W{(%IUI%) and wherein said at
least @ﬁé Qt'h’u%éns coMiBi&R0 B4 039 2 npdSitiok Cﬂlgp‘?&@i@é 066858 pharr]maceutlcal

The invention further provides for use of
mmmmgmﬁﬁmmmm%m@mhW&NwwwwﬁMWnmﬁ

preferly i) BANEGo! PR AR ure of o meai cament for

[00150] ©R¢ HR Bt fuAthel (5169iges 4 heBlddTiti¥Bling PAiRERE.ARE YnctHoIBIdmprising
wherein said disease is a bone and cartil age

admingieyge the |09@1P@$1§@1as‘éfs theigsyeatian| (heo ypecdag tofr thej gvention or the

pham][age%.‘égl] ca Flgﬁos o ﬂhg anelljlﬁgﬂ G5 aHra%pHQlef)reff&%blﬁzﬁlggnf t\x!"h%rem said

conposli he i nvention or vaccl

diseast ivendscalar dikedsbgrpfemibiypaketvbdabsisonposi tion of the
invention for the nufacture of a nedj cament faor
10015} §i ARt or ostheh eae § Rk eaiing ?b?hé?aéF aBYf PreHipdeeqmprising

it DS RETST, , IRUGR] O SRl PR, o or
pharmfaceuticelr cqnmsitd@sofathretamtion fto tan emimalg pecfetablyasmant weéherein said
diseasrerEtish ogn inherited IL-1-dependent inflammatory diseases, preferably familial
mediterranean fever (FMF).

[00152] The invention further provides a method of treating a disease, the method comprising

administering the composition of the invention, the vaccine of the invention or the



conprising adm nistering the conposition of the
i nvention, the vaccine of the invention or the
WEbarasessut i cal conpositionr4X—-the invention tRCEREP2006/066866
animal . preferably.dog, cat horse.or. human, .nost .
phamEaicp Pl R PSR 47 g ciiBsls ey S Ay iy pyrerein said
discas @ £eHrBhliclauRhinAe HiRKHMat6QNEiBEdsNBreRirabl{ ecuMAshd hahritis.
di seases, preferably coronary artery disease,

[00153) Kle pyenteqnolyrtiergmgvidoss mgthiodiod trepta a gisedsertapmgthod comprising
. roscl erosis:. (b). inheri I -1- n . .
waminFAOFOTEL S50BbGiof L WP SH B L5 SEART e inenion o
pharmi¥eeliticelr ¢angationesfethe (iMn}ion kanhl dnthalCptederably human, wherein said
. autoinflammatory _Syndrome (FCAS) Negnatal Onset
diseasg/ig 4 paipsnd irrtiiddclenenesrtiycrissasgs ePre el Dpstaerathitie k| e
PeuLS RUNACRAE JHARhoRIEHE] AR e Lhd Rl EdIGGILanean
Fever ; g) chroni ¢ autoi nmune 1 nfl amat ory
di seases, preferably rheunmatoid arthritis, systemc
onset juvenile idiopathic arthritis, adult onset
Still's disease, psoriasis, Crohn's di sease and
ul cerative colitis, nost preferably rheumatoid
athritis; (d) bone and cartil age degenerative
di seases, preferably gout, osteoporosis and
osteoarthritis, nost preferably osteoarthritis; (e)
all ergic diseases, preferably contact
hypersensitivity, type 1 hypersensitivity and allergy,
nost preferably allergy; and (f) neurol ogica
di seases, preferably Al zheiner's di sease, epil epsy,
Par ki nson's di sease and rmultiple sclerosis,
preferably nmultiple sclerosis. [00147] The invention
further provides a nethod of treating a disease, the
nmet hod conprising adm nistering the conposition of
the invention, the vaccine of the invention or the
pharmaceuti cal conposition of the invention to an
animal , preferably dog, cat horse or human, nost
preferably human, wherein said disease is a vascul ar
di seases, preferably coronary artery disease,
at heroscl erosis and vasculitis, nost preferably
at heroscl erosis, and wherein said at |east one
antigen conprised by said conposition, said vaccine or
said pharnmaceutical conposition is an IL-1 al pha
nol ecul e, preferably an IL-1 al pha mature fragment,
nost preferably SEQ ID NO 63 or a nutein thereof.
[00148] The invention further provides a nethod of
treating a disease, the nethod conprising
adm ni stering the conposition of the invention, the
vacci ne of the invention or the pharnmaceutica
conposition of the invention to an animal, preferably
dog, cat horse or WD 2007/ 039552 -41-
PCT/ EP2006/ 066866 human, nost preferably human,
wherein said disease is preferably selected fromthe
group consisting of. (a) inherited IL-1-dependent
i nflammat ory di seases, preferably Famlia
Medi t erranean Fever (FMF), Familial Cold
Aut oi nfl ammat ory Syndronme (FCAS) Neonatal Onset
Mul tisystem I nfl ammat ory Di sease (NOM D) and Muckl e
Well's Syndrome, nost preferably Famlia
Medi t erranean Fever (FMF); (b) chronic autoi nmune
i nflammatory diseases, preferably rheunmatoid
arthritis, system c onset juvenile idiopathic
arthritis, adult onset Still's disease, psoriasis,
Crohn's disease and ul cerative colitis, nost
preferably



rheumatoid athritis; (c) bone and cartil age
degenerative di seases, preferably gout, osteoporosis
wapw7034sevart hritis, nost pr&ferably osteoart hPCT/EB2006/066866

(d) allergic diseases, f y contact
hypersensitivity, type %mgﬁgénm tivity and all ergy,

nmost preferably allergy; and (e) neurological

di seases, preferably Al zheiner's di sease, epil epsy,

Par ki nson' s di sease andEX#AWIPkBlle sclerosis, nost

preferably nmultiple sclerosis, and rein saj

P ofingnethuf o fnd pifFr R T 0 MEGREER H Thusn
[0015¥PFEL NRcROt$Risy RABE MREKHES GAlinG URRS 117070 I0F Alrihd1L-100 was

beta nol ecul e, preferably an IL-1 beta mature
amplifiecadyePCR frost a prlEY A&r Bilvhyy SEQN Ex-bEdivade do muaine nib@bphages using

. thereof. [00149] The invention further provides a ,
oligonyglepddesdi1edl e(ét-M@TaAWQEMCQGETWTAGGMAQW@TTTG-3 ;
WY st erin h L, ' '

s TN R T 18, ERERER G R R A GG A RN Bl bR TG TCATA
GAG-SOEG DI 00:23). ULy iy Qmtd @D]NAQilﬁE’?/,aﬂiemﬁicleoﬁﬁ@fs&{lﬁﬁéé/ encoding
~dog, cat horse or human, nost preferabl ?1/ human, _
aminonp@deil h9-269 dfdhe eawend E-4f predvesdrtwed hiplifiek pathdelgonucleotides

g B PSSR B SE SR Y aog segap No2o
and oneILai:Eib' gen (@Qgﬁ*ﬁtﬁ@ﬁC?ﬁGﬁ%@?%@R@A@A@ATT@C%TG(PTGAAG-3’;
vaccl ne or sald pharmaceutl ca conposition is an IL-1
SEQ IbeN@: 26). ath &N Arfedfgarcabl weandigdstet Wwah aviehtnd &hol, and cloned into

fragnent, nost er abl QID NO 64 or a nutein
the eXPWéi%%V?CtTrdé\f%@ﬁgﬁ'féaé Hgéﬂvf?sg)n further provides a
[00155BTROGdr ME@LE DRI Hh3RESS) istahRrivRENOS OB (RGvagen Inc.)

adm ni stering the conposition of the invention,
and wasceistraciofl it iveo istepenini ofirspstep tlee mphigeraloeingi sitalof pET22b(+) was

C osition of the invention,to an ani ,__preferabl .
changfOTRORelaclib My biigh"§lEa&00r & el AL TR arfll SHELERS with the
anncaRyef %iligbé y ﬁrﬁﬁi@ﬂ\@@sllﬁ 0S(iS&TA[TQmﬁi_bCﬂ@CTRG%@'mGAGGGTTTA

further@gr ovides a nethod of treating a di sease, the

AACGECREY-CotPrsT dQ HAMNQiBe and myntonM (Sohp d8i-TCeMATGCGGCCG
G ARERRH QG B HRBERR RSt PYERL Y B8 Mo i

15 mMMTHedCl i e Bufidy).y Tiw fRoLtingheisehid W&l @rmed $RARIO0] sndhad Ndel,
i nherited I L-1-dependent inflammuatory diseases,

Bamfgf]ghtlelf %py Pmgliang Mot jepigictien pitgsdn is maijaple @I:qwi)g site. The annealed
pair | 91915&3';%03 h elaimﬂ}{f%@Iﬂlélﬁ%%kﬁné{Iﬁ%ﬂﬁb’éﬂ;@%&ﬂ@&!&%&%%cCACGG

treatimg a di sease, conprisi ng
TTCTaii GASGACGY TORC £AAARNISEETAGGIC-Bhe SEQV édt Naon32)t hed Bamhiso6-

EKNES, Epoober 006868 ChhrRERER NEES MG s 8h AR AECaTGGT
GGTABYSUIRAIGPGAD: SRTRY NOIS Ghalth ofWARA. pdt6T lifdy #3C ycine-

di sease 1s a chronic autol mrune i nflammatory di seases,
linkerpr ef er 4b-YCOREIBRTOICT GOTOGTGGTTGCOMIHRIATAAGTTTAAACGC-3’;

' nfion fyrther i des a. et hod.,o r '
SEQ I NERA " anll oiiire b SRR TS TGS adk Ay GE bR REAACTTATTA
ACCGORROTIACOACOAChRCTaVENtIED, 1D MNOBEFGIdIE 1fatddh®gether into the
i nvention or the pharnmaceutical conposition of the _
BamHIrNathdigsicd pMerd0@nplasnid tor eftein aivigdHykvawhichueaeeden agaNderminal
hexahgha]feﬁ%%g%l ah Qnt?r%ﬂﬁlaﬁ gle%vaarg Islitg%%ddae@-etg%igall é’l?fcigle %%%greéomaining
preféragly osteoarthriti's.
one cysteine residue.
[00156] The cloning of the above mentioned fragments into pModEC1 gave rise to plasmids

pModEC1-His-EK-mIL1a17.270 and pModEC1-His-EK-mIL1B119.269, respectively. These



Al'l references cited herein are incorporated entirely
by reference. WD 2007/ 039552 -43- PCT/ EP2006/ 066866
WEXMP3EBER EXAMPLE 1 C oni rgd4 -expressi on and PCT/EP2006/066866

f | L 1 117. 2 7 O 1011
plasmRB etk HaidT oo Brbe AtaT St dRa g vy AR atidRise cloavage
site, tlgfél- Arafuf© rMrid®UI-Ng Jr Uil B3, Wespec @i, i dnied Cb%rtﬁ)% Ey @M @containing

i brary of TNFa- actlvat ed nmurine macrophages
11nkerlQ§GﬁﬁG6[}| §ERUIE) Nox I8 ekor dxpedssion, Escherichia coli BL21 cells harbouring

either h%s%lbs @gﬁ-crg%p %:%%Tto a%-la-lt g&‘f\ r%Gg%TTE%Gn induce%(%y all:()idltlon of
1soproﬁi% BMT@ %%%%E@E@I%%%Qﬁ&ﬂr S:tA‘T'ﬁ‘lMGﬁgEtgna w%Fngﬂan for 4

ing the same cDNA |ibrary, the nucleotid
more helqslelnéé°(érimwhsreg byapdntiofugetiahs arkil Sss@@@ndxd inh®) mllﬂySnfEbuffer (10

e NP 1 B el R Heh St R R PACR S 5 0 cellulr

?g@%%%%@&%%%g 1) n]ilﬁ%ncubatcl:(c):r}o\ _ellt room tem%erature with 661 ul 2 M

MgCINend 20ul HéakénaBNACEIhdgmesitrs wes eerﬂo@dslbyademmtgahhml(SSM rotor,
and Xhol, and cl oned int t he expr i on_vgct or
20000584 EGC- (8N @nm@l@@yarﬁgéfs@jwwpﬁ%@f%% NoviEtragpraagypolumn
(Q1agérp H¥ded ernfan ?f d@ﬁérv&ﬁén\éﬁfe%asﬁ g%%q +lol¥1&lﬂ%ﬁ?@a§lﬂﬁ%%uffer (50
was constfucted In two step Irst step t
mM thlzPOpBé)OahMrN a(d, 30 M dinidaEd12 AH(8+)) thaprotghawgedlidyd with elution

e bet ween .t h e nd, .
ot Perel 750 o NacheAt SRS Goeondy R Porcins wer
dinlysEaodt AT OHT AT CAGRITT Koo AGRPGRAGECAT Sl further
SEQg and primer MCS-1R (5' - TCGAA

usc. CCGT TTAAACCCT CGAGCGCTAGCCGGATCCA- 3" ; SEQ I D NGO 31)
(annealing in 15 mM TrisHC pH 8 buffer). The
resulting plasmd was terned pModOO, and had Ndel,
BamH , Nhel, Xhol, Prel ExadiMoEbR restriction sites in
its mJItlpIe clonlng site. The anneal ed air of

ol i gosAaamlmg @anlt-(l%ll-‘)e?ﬁ?@@mf\m EPAUBASCACGG
[OOISJéTg%T @nﬁGﬂ%AAWﬁ%%%n%ed mu el R-N&g 2262 pr&em from

EXAMﬁLW?@@T V%%ﬁ@ﬁ%&@%@@%%room temperature
I D NO 33) and the anneal ed

with apgiqningflarginiqyal £ TJSQP yaii rduction i gre C-terminal cysteine residue.

o012 qog@e%fgg@g@gg@ T TAMAAGIRTANRC 3 1 ot for
60 m1§15at ;ﬂEwer il gat 1 dWﬁW m3DMSO). The

reactchﬂm}Iht-ldrb‘tvhs dliatyssd et ﬁﬂ&‘/tag@ﬁ)stah%rﬁ Ucltangeﬂ%f&mmM/thE’GS,, 150 mM
encodes an N-term nal hexahi sti di ne tag

NaCl Eﬁlﬂe% OSSR Xy aiyE- fieud of ke Qef@’afléﬁ?drﬁlﬁlaqhalgll%ﬂﬁéoluﬂon was
nnxedI Pl}f?h pf)ﬂt(? aﬂh @gg ‘{7&) BE e 1%e§ ?1?(5 grse r%H CGd[ u]sg %gé&@ protein

on ng nentlione S | n
and 1n@ﬂb/aﬁed b riight @t &590 €@ chemical crosslinking. Uncoupled protein was removed

by tangential flow filtration against PBS using cellulose ester membranes with a molecular
weight cutoff of 300.000 Da.

[00159] Coupled products were analyzed on a 12 % SDS-polyacrylamide gel under reducing
conditions. The Coomassie stained gel is shown in Fig. 1. Several bands of increased
molecular weight with respect to the QP capsid monomer are visible, clearly demonstrating

the successful cross-linking of the mouse IL-1[3;19.269 protein to the Q capsid.



pMddECQ - H s- EK-ml L1al1l17_270 and
pMbdEQ - Hi s- EK-ml L11119 269, respecti vel y. These WO
WQOB7HBIS52 - 44- PCT/ EP20064066866 pl asmi ds REDBRZN06/066866

fusi ot ej ng copsi, stin a termnal . His- ,

an eﬁ'?-e‘ﬁawmgamapﬂ uith s T 1B e areteiroped

IL-Ta or IL-1(3, v, a Citerm nal

cyst ei ne-cont ai ni n 19@918&% EQ I D NO 28).
[00166{0Five XpimeaksShadyc nnse h&m ¢hnaned iwiBlL 2B-aHl-18,,has POEDIIDINO:66).

~_either plasmd were g_rovvn at 37C to an OD at 600 nm of
Fifty ug of tatdi pratein woneldideteld byPRBI & 200pl apd injected subcutaneously (100 ul on

D-th ' t
o virARGRBY Lo v Bhd B85 TEMER PR WS Bedbufinty sp diy Qg pand 35
and sdpPWER bl g@usﬁ%ﬁl\éﬁ&; ’d1BY, Seietitfeugation and
resuspended in 80 lysis buffer (10 nM Na2HPO4, 30

nM NaCl, pH 7.0). Cells were then disrupted by
soni cation and cel | ul ar nd RNA wer e di gested by
30 min incubation at rooﬁll rature with 641 2 M

0016 MUEL B 2npthiéORtreBeRLANGaR m&RE 1ul bRIVESa lcBARMES on of 1
[ ing cent r@)lfugatrleon (SS34 rncl)tor %gg?ﬁpml 4 %ZC 60 on e

g/mlnif g plates dverd blockebareldthbty HmubatMS/lthmpﬂmledﬂubecmeud;ei-sem om day

0. 21, R RSP SEh BeES P A TATRACH Y GOH eati-mouse TeG
antlboﬁgoAnH% NeFREOdF nie @MaN@Qe'ca?chldM hm&a%@ragep& &09& dilutions

e protéins were eluted wth elution buffer (50
wh1ch|‘lladl-lﬂﬂ@4f mﬁﬂﬁlalhbbtﬁdaﬂ:lc:nsﬁ@ @.t Ad0 hm The a)\I’e;raga:Hnﬁ Iﬁb)use IL- 1[5119 269 titer
i ed protei sed agai nst PBS p

was 1f2|2%@2h atfdaafz’zé rfmidﬂ 3q9a7§ at $Avt }%ééﬁ W@%@?Se@afaﬁnm%@ﬂon with QR
furth . inl
cound{ 4yl SRS HER PN R SRR} O BB foernce and

produ@llu%h LR aRGBYdRd s/ Bh docdeMBé @ecﬁcaﬂ?ﬁ-@ﬂﬁb fhed murine
I L- I(3119. 269 protein from 1 (SEQ I D NG 66)

in PBS pH 7.2 was incubated for 60 mn at room
tenperature w an.e TCEP for
reduction of th éntvé'irﬁn ﬁﬁ”aﬁ (#Zﬁ‘rgél due. [00158]
[0016@ §81aLHf'IHRe %mﬁml‘[?ed%nlgq@@fﬁf lg §€8%S>EQC§IPN@ r%nwétré then tested

BS pH 7. was then reacte mn at roo

for théie ﬂbﬁlﬁ}atm [r&ubM the tiddinplof@hiowde VA polditt it®its (r&fepﬂiﬁv/l EDISA plates
DVMBO),. The reaction solution was dial ysed at 4

were dbeielpse  eaniede \@tht %h@ﬁ@@blﬂéﬂt 20l rierames; FES@W mMgein at a
concexgt'_gtlon fqv e% %r?ﬁc d?y%@( sér a\f %ﬂﬁtmn% of se1% frona m1cef‘ Evhwh had

been 1Murﬁ£edh8@elawﬁh%€lﬁls@m hsc écf fio idPsEwite RS- 10
nmouse |L-1(3119.269 pro glgn % mg%g{?%d over ni ght H

270 cogtledl BB aapotienil dAD ngrrokef moksan.-1 Rincou Blirtng pHileil fi19260 to the
ved by tangential flow filtrati.on i nst PBS

1mm°@l@??é“@ﬁ1 Ir‘iﬂeBg%l lélgct 1oBehiBicyhyas W?ﬂei %Eﬁﬂﬁﬁ?’ﬁted anti-mouse

IL-1pWRit8BYy %Haq{c)frseofad%@p Qo0 C(grﬁyacryl &%ﬂéﬂh&q Wlpgé{ﬁtﬁom mice

were anal yzed on a 13 % SDS- de gel under

immunieediagahgst naemdilLi PS¢0 Titebifaioramgs ttelysthabimelthggefl mowse TL-10119.260
shown in Fig. 1. Several bands of increased nolecular
to its Kﬁ@ﬁ@m at\ﬁptlwntrétswdtf 20et Yonwheyess scap S0 FtAgd mERungged against mouse

Vi Si ear | r?% nst n e s ccessf ul
IL-loip-37a 1Cl| 1 ﬁ{i B%/ SCtleEg‘i?%L?‘iéu o CSPETLatoy ysed (3.3 %).
TheseldA® g&orﬁﬁ‘%'tﬁ’at immunization with mouse I1L-1B11969 coupled to QB capsid can
yield antibodies which are able to neutralize the interaction of mouse IL-1B119069 and its

receptor.



WD 2007/ 039552 -45- PCT/ EP2006/ 066866 B. | nmuni zati on
of mce with nouse IL-10119-269 protein coupled to QP
W@ 293/08p562f 3- m L- 10119. 269)4600160] Fi ve femal BCOEPI€066866

&‘5‘:26)“” ity o Wit Hewtsaigaeion IEAR\ ot cd i PBS
[0016%]2 tr 'Hlvo Bﬂgellf}in%cé g%ﬁ#&gﬂ%gﬁﬁ%&?&ﬁ&é@% i aﬁ(‘fﬁ)wnh Qp-

mlL-1BebrQ Wd@hﬁ\éﬂsﬁgat&ﬂn&&yﬂﬁlr fehdale 8il6/chice vasheltheadf@reiihinized twice
anal yzed usi ng nouse |L-1(3119-269-specific ELISA C.

at dayElQlasA lrlomlsqu -1 - & 1 ploa ek fope nEcc watcd thnpnizedrad thwesame time with
1(311 rotei n at ac entrati on of
QB capyid Hliis; a6 RerL a&%ﬁé@rgﬂa% ARk Sl ol up e 1By
I
s eBREA S TAUMBAIDUoR S0P LAY 1 S Ehy Y S wer

analyded b2 | le chftantinjecnians éoﬂ g@ rdaiveb adtyeasdrini tho dg/ontcertteitlsnoéf the pro-

nouse sera were cal cul ated as the average of .those
inflamypateryi %%kmm eh QP miceesioar aBVFEREF IRfEsASE 1y the serum

N R T

showddefongidgatigsreiddail dnlyronilzanizomghit (h-Q(@). aeuploadol én day 28 all
the nmouse | L-1(3119. 269 gwotei n coul d overcone _ _
mice anum@p@gmm 1 Mgl raHahe e Thise hOprS@cft@t &yjedtigh mice émmunized with Qf

whi ch f ||
s oA ER I FRIGE BB 4 bbbt A 5 nm
while Fhi6€ imPTiMMed Gﬂtﬂ"’(}@mﬁ-&ﬁﬁ!} L %ﬁ&ﬂcé@ ar 68crbaEQ (1 . M@ 92 ng/ml

were then tested for their ability to inhibit the
(p=0.39) ntihesg dafa mdiuse that heZnpibodies praducéd by nmoepization BlithSBB-mIL-
plates were therefore_coated w.th recombi pant
lﬁmm Pere ehle i Brytrakize spesdiiGoiy pingtediivientty the rigribHRpaerpactivity of
IL- IBOf 1 pg/m, and co-incubated with serial dilutions of
sera fromm ce which had been inmunized either with
nouse | L-1(3119.269 coupled to Q3 capsid or with
mouse |L-1all7_ 270 coupled to f3 capsid and 100
ngF nEffispeyrp{/@B-mIL-1B84. 491mE mousy medake dﬂleuma!u{lg arthrityo

100163 0Th Erice AT GRATG 1Bl i APrRLlion NS sl A R g collagen-

induc&NtarRAdy ﬁB@elh%Eﬁﬁ) rads ShoB&Qr ficdAs ehdkPifUaRt @munological and
streptavidin sera frommce imunized agai nst

hlstolfvﬁml epects-of (l@mmg rh@gndteidiasihrigisl aed rpheefiry rautiachyi ysed fgassay the

3119 2 9 ceptor af
efﬁcaccyo Rgg.ﬁl 1-in almanr}stogf 41\/151)) Rﬁ%{eas Jvere fnrnglrhlmzeg subcutaneously

three tifRY rﬂ&la@@d) algtaaﬂtstzgmitﬁeso !J,%— of@ithdr QFAndi-dp Rk, VY RNYP alone

i nhibitory effect even at the highest concentration
(n=8), umidh@s imBedqd intrileswllgat dayldfongt 264 pgtbleaine type II collagen mixed

with Cé)g]é) Q%lzsgeglhg Vc\{lglfvgn‘rgo %‘%gaha%@ég%legﬂglgggg(g(gplg%pgme t}%esll collagen

m1xed|r\t§féﬂlti E&l gettéo ?Ieeuh ’tseagg.%% eg gﬁg 6%{%@ E,érre %(a;%%g(} %‘gg ggg& basis for

the deEelopmeMmﬂarthmm syahptaasi on of 1L-10 [00163] The in vivo

[0016$]n#ur all s8 e\?ﬁ% g?l%,ggtﬁon? f0 { h? v&?ar;t a{sgi%gle(? %0 egéhsiemb %cordmg to the
degree of reddening and swelling observed, and ankle thickness of all hind limbs was
measured. The clinical score was assigned over 3 consecutive weeks to each limb according
to the following definitions: 0 normal, 1 mild erythema and/or swelling of digits/paw, 2
erythema and swelling extending over whole paw/joint, 3 strong swelling, deformation of

paw/joint, stiffness. Cumulative clinical scores of individual mice were calculated as the sum



m L-1(3119. 269 was investigated next. Four female
bal b/c mce were therefore i nmuni zed twice at days O
Wapw7239582 th Qp-m L-1(3119.-268-and four nice WRCHEP2006/066866

of cli%igé)’u%if%egﬁ(ffa ?.H g%urv\]épge rﬁ]nge ng, an Ianqo%g Capgl;ngal \%,:u{qﬂ?ailva score per

mousd éfe@. | L- 1(3119. 269. As readout of the inflanmtory
activity of the injected |L-1(3119.269, serum sanples
[00166keTe0 Wﬂ@klsy@fw e hseadnide colilagier cinjeghorf (QB tmmunlebénm% showed an

I ncregse i conc ti - i nfl anmmt or
averagey QRIS lirged? S 2 sl b U ety e anee showed
an aVérQ%er %?@ of anyhle0§ eVBovel- 1l %%m&&%&%@ﬁ 12hd hnfL thickness was

wher eas m ce i nmuni zed

18 % @-(Mi-hmﬂr(uﬁﬂzk@ 1268 and bnkyeﬁ%aforamee adech hat paseinofiurorddywith Q-
0.30 n As a control on day 28 all

mlIL- 1&11@@69@ ani ﬁ@@p@drﬁmtﬁ of (B IMlA0malgry THEdeN. HETHR levels of 1L-6

er. i ({ulect

| 3 arrier alo
were @ﬁ[grmlae \gver %féeer : ﬁ se %r%cf; C(i)zlﬁaggré r1{1}ﬁ,(}:t%1 1mmun1ze(? m1ce had an

averageNCe ! Egrﬁﬁtdoﬁéb?lt@flolff@f 1292 +8) SBwRBé O-mIVIB], 8, ffunized mice had
i mmuni zed with Qo-m L-1(3119. 269 showed an i ncrease of
an avé§Fgeol.-6 2on@atragymof onlp 8(0930Y.16Thed 81 )ddinken togiibat ¢haspdata show
t he ant.i bodi es nization with QP-nl L- |I.
that e i QRIBIG: Nov e, RED, 8 Qs PR ARy, fgrmation and
chmceﬁfsngg'()FQIttllerUs 1H@hep@9§ hihbammatory activity of IL-1(3.
F. ficacy of Q3-mL-1(3119.269 in a nouse nodel of
rheumatoid arthritis [00164] The efficacy of
Q-m L-1(3119. 269 i nmuni zati on was tested in the
murine col | agen- i nducedXa&yMRLEBi s nodel (ClA). This
m)del r&f(]:aqtlmgmf&ho@fe ILRBx 50 dd B gima-lllkalildrtlcles

hi st ol ogi cal aspects of human rheumatoid arthritis and
[00167ks Atsebitiopspataigig | -8 ang/mlebthetyrifisd dy-lome27 @fdtpiadegm §KAMPLE

o NPT 29501 L T 7 8 g v o
equimd By ahMohﬁlt dTQEP rﬁiubh@t[ ofdhe 0-terthind B te2@Oretidad) or

aa (n=8), and then injected intradermally at
[00168a5: smiytwntOﬁ 620001 HE(MHEB cgpred proteipfin B@@ wHy i%éfbﬁs tb@rt Igacted for
60 m18?tn§6€}0§nggeu&gatﬁv2\g tU\@E dﬂlloﬁf iMP% §(0 OSt e{ b‘lvlkO) The

reactibr §OMIRIrEH 85 Eﬂhl%z%@dj a4 ad] YRRt thAte FPYhaB3edCR) MBA BIEPES, 150 mM
exam ned on a daily basis for the devel opnent of

NaCl aHt’hZ ovérs24slyorps. s enty 00a8]of Ahacdérniabatd sulodielyreah@pPriglution was

rom 3. wa d ta.each |linb_ according to the
mlxedd%@lf é§2 BFH?%&E@ ﬁ?ﬁg dhic auBfipd Ayl Bisgedursd motise H@1ig7 protein
and m%F’I%)a‘féﬂ"gfé 2dntat hsdet R chb | %§sh @5{1&) WOtem was removed

nic re was assigned over onsec
by tangented dlow ﬁhtatmcagadnsh@BStwntgh&lhhbisb @viengieddbiranes tvwdns :molecular

. .0 no I 1l.d erythema and/or swelling of
Welgh&?‘&f’{fn?ﬁgg\ﬁogb derythema and swel | i ng extendi ng over
[OOIGW@bﬁpIQ@}Mddﬁbt@%eré”aﬁl&&ﬁ%nséf‘@i bd §O8- &Wa‘éfﬂﬁﬁid@ rgepﬁnder reducing

j ol n stiffness.” Cunul ative clini'cal” scores
condlmml \Thdu@oomﬂsw sleined cgell gelshoed msFighe. sfanﬂemb bands of increased
07/ 0 -47- PCI/ 006/.066866 of cl J
molec§ AP QL U RS 12 Pl CRRYS PRSI BN R emonstrating
S eks
R T g g GRS P [ Lo g
showed an



average cunul ative clinical score of 4.44, while
Q-m L-1(3119. 269-i nmuni zed m ce showed an average
W@ ewre3ws2 only 1.06. Mreoved® -t he average incP@HEEZODﬂ066866

hi nd kle thi ckness.was, . 18 % for Q 3-i nmuni zed
and JhilgoRuBiZaton b RiseHt '&H“’ﬁ‘éﬁhg'é&a\l71%ﬂ5mek‘b8"%'?
Qp- mL-1(3119.2 readout of the
i nfl ammat ory rea?(t?l (gﬁi, ser(%d eve H” $I L-6 were
[00170EFeentmer’d Halbveeakicahies imbrRnbed Q)ﬂdl Q@Lmﬁgeaub_gyb,efclﬂyq,rg of total
Q 3-imuni zed m ce had an average |IL-6 serum
proteig grere dtlptgdiin PBY tol 200 ul @n@@nj@miaql gubcutancously (100 ul on two ventral

sides) gjr#é% }Qt arng3 ag% 1 ng%%wyre e7cg etr@o%éta{l]\é of d@ﬂ) ai/]? g §5 ! aerd6sera were

analyie@%@fn?@ﬁous& nes e, dahapsheWELIdRL | mmuni zation with
Qo-m [C-1(3119. 269 strongly protects mce from

i nflammation and clinical signs of arthritis in the
Cl A nodel . EXAVPLE 3 A Eog?%%g of nouse IL-1all7.270
to Q3 virus-like particle 167] A solution
[0017 $PRL B AiphleslwBrcn@aldd ®fth tIﬁﬁlSQqulfd ﬁg | ol 4/ a %Bﬁcentratlon of 1
protein from EXAVPLE 1 (SEO ID NO68) in PBS pH 7.2
ng/mlwdse p]lateﬂ vatretlotkhed 6@ thiem 1rr§;t1ba:texbwnthesmdbadhhlt@:l wiotise @ from day
t.of TCEP for ucti on .of
0,21 @%@eﬁﬁ‘%ﬁ B%qhﬁ%Wree‘s Aefeeied mglleszyns&ﬂ% Yu@ﬁ%lﬁd gptignouse 1gG
an‘uboﬂk AhtiBodiD ﬁf@rs & hdPsbd WERt @I BBR P cfa? YBfhose dilutions
en reacted for 60 mnutes at roomtenperature wth
Wh1ch]l&1t0|dialﬁlﬁ1a>anﬁl\/51h11®btleﬁs1tp at 48bnmV haavidMgEantiHheuse 1L- locm 270 titer
eaction sol ution was alyzed at 4 C agal nst thre

was 1192é% ahes2 bﬁrwhww lﬂafoeley 3§56hwmmeratﬁz§ﬁ , 1znwat1@n with QP

couple& gor %I use 1%6150{1‘1’7%%8'3@%1&%%@ rVIer\fégrhE d g éa‘rilltX]Ze ance and
dubd i gR tdr ah 86b ARV IRER rdcBEMES ShameaRy I1l-147117- 270
pro upr otgel nraand i ncubat eéI: %Ib/{ergbnl ghtﬁ}ét 15C %or chem cal

crosslinking. Uncoupled protein was renoved by

tangential flow filtration ai nst S, using cel | ul ose
ester menbranes 'i/mIPIY"‘SO HSPEBHP&}O“ %elig]rﬂ cut of f of

[001 7§]O Q900 C 1&1{;1)/ ﬁ&gll V&g'glu I_F { (99-}1 % welethen @&@édy o %&pab1l1ty to

12 % S acryl am e gel under reducing

inhibmtche Birddirgnst mdine IColoNposdie tositeicogiorg ELIS 5 piiewWiert thelréfgre coated
2. Several bands of increased nolecular weight with
with arregcpiebmamtdnﬂhéreqmoréélﬁ@|f@81mpmﬁfén app eomeetrbmcél ofc] painplyand co-

1ncubagr%cp§vé \ {earll%a%%?tlt he plr'legr%: erosﬁg lilmce g S% % @ % ggﬁ\}%zed either with
mouse2QAT16 0335 8cupldbro Mégﬁf&?&%ﬁl@ﬁ@%@@m BB, 1d. Mb?e@ttb‘@g& &dpsid and

mce wth nmouse | L-1al1l7.270 protein coupl ed
5 ng/nglagfsnahse @aummolemmmgz)foy 1[009127%013 thei mancb‘tahzﬂdenﬂalltﬂ:cptorl hFc
m ce. were i nmun L-1all7 27

fusion; protgin W3p detertgd VO@ﬁb mth@&pdl qﬁltlgggueeollzmgﬁpg%{ydandghorse radish
per0x1dgie ﬁ%ﬁ%a&ﬂg&g@%@%u sceéalg V\gl}’lg‘hlg? ‘G}Hﬁ—l e]tzg(g gé% Ial}lﬁ l’lg %E-) 10(117 270

mhlbltéayco@n 1&& ﬁ/ edm&ﬁn NG SRE EILV‘I%[I?;maﬁbaité/Z&@pt@ﬁ langoﬁ&uﬁ@tlons of
I L-1a 70-specific ELISA. C. ELISA

> 0.4%, whereas sera from mice immunized against mouse IL-1B;19.2¢0 did not show a

significant inhibitory effect even at the highest concentration used (3.3 %). These data

demonstrate that immunization with mouse IL-layi7-270 coupled to Qf capsid can yield

antibodies which are able to neutralize specifically the interaction of mouse IL-1a17.070 and

its receptor.



[00171] ELISA plates were coated with nouse
| L-1all17-270 protein at a concentration of 1 pg/m.
wab@7p0beses were bl ocked anrdd%-hen i ncubat ed w PEI/EP2006/066866

serially dilute use sera fr m d 0, 21, and 35.
Bound a%ti bodi egE\CE' AV REHERR Wt‘ﬁﬁ*ﬁ?&rratl cally

t .

o017 REL R0 oG LA LR O00K, kil i op

mIL-1di,|;U}oi vesnvostipabd hed. Edur ighdle talkiomlceoptre drteftiensintynized twice
at 450 nm The average anti-nouse |L-1all7-270 titer

at daypfsind:192%ith @f-dHy 1207-andnd forgeadoware iguuas:d arrmessame time with

QB cop TG Bt iRy 203 BT st Biest Mgt reposg L v I 10117
As reécﬂmt‘%g Jﬁ@' ﬁ% mih oY %@t?\gtyagfj theofn?%lﬁgcg hijgh 17 57 §rum sam 8168 were

ant i bodi es rrecogni'ze spec (1117-27
analys@d 3 rh ifter dnjeetidnr doi dat rdaihef idckeasa ih Ol(h&?&jnc&ﬁramonf of the pro-
i mmuni zed with QF3-mL-1all7-270 were then tested
mﬂanmwomféftq B[Pt QBranmPWH%mwet Heowsd i H§rase ppease in the serum
IL-6 thofli?gérn% Bogt0?| é % i tnﬁ?tﬁle%h%reﬁ,s%fc@%n@m%zea Wk %)[3 mlL-1ot1172270

ore coa
showodl da- dveRge Pl @Edse bF@nIfyLOSlfDﬂ 070t @i (0. (06 RGN Edratol A day 28 all
~of 1 g/m, and co- incubated wth serial dilutions of
mice \geﬁeanfept@dwwﬁlté nehintir 1 fabihige dauisraign ilrz@;ﬂloeimﬁ@ amggjupized with QP
carr1e1im)lolﬁ §l¥) %lga%léa?xfgrzaéglui%lej slgeu%s(%ugl%us' §° Cﬁégatgornﬁg/f 52”% aRx ng/ml,
while RIUS 8mhiuniRd Witk2 OB-mBiNdi Rg, C&ﬁlO\Lvéd 38 kddeAé Dt DL 4d1e 27.36 ng/ml
i mobi lized mL-lIreceptorl-hFc fusion protein was
(p=0.48et Elotsedlata tnldicatebihot theydrmdaedileaptodune;ﬂJbE imbhxingzation ivbthdQ B-mIL-
and horse radi sh. peroxi dase copj.ugated streptavidin.
lanr-mp weserble o gaytralize sp?ﬁﬁ@?ﬁllieaaldaeégjpﬁ% Y H§rRrAdntlammatory activity of
IL-1¢) L-1all7. 270 i nhi bited conpletely the binding of
mouse | L-1all7-270 to its receptor at concentrations
of >- 0.4% whereas sera fromm ce inmuni zed agai nst
mouse |L-1(3119.269 did not show a significant .
i nhi bificaeyofcd@PantL-dgenrain 2 mouse gredet ofgdwumateid i thyitis

he data .denonst.rate that. . .
00175 £ Eieiro hr QBT fee 1 i STRERI0S PGS AT thp gnigng collagen-
induc&PR$hE S aRoddIe(dAaNThiPORbES YWHER ARt &l ehel @mmunological and
neutralize specifically the interaction of nouse
histological a&mztszmmaml rh¢unsateidcethtits and\D tROBIIO BOEBLY- u$9d to assay the
06/ 066866 E. ut raI i zat.i on of
efﬁcaTyOBﬁ mmatO{;y 38T se ulgfda/el ]I\L'S%fAOn g nig er?y 8}unt1%eg subcﬁj]taneously
three ﬁﬁfeb l@@é%‘sﬁﬁ 1424 08)0Y ith MBUURE B8 titRE: Q’BIIHIL%W 270 (n 8) or QB alone
17.270 was investigated next. Four fenal
(n=8), haidbthcn mjcecdvartde¢rneatigfad dey it 2@d ugwiozme tgpe Haqoﬂa@en mixed
and 14 with QP-m L- 17- o and. four nm.ce
with Gomplgte Ferynds adfyarty @f@@ow wjectpm of 20X H\é\%alv]é‘ﬁ dypeal collagen
t
mlxedd‘?%%%?cfﬁlfae{%&%%% %’5}1 reaégoa‘at 631% 1tC e | n?)?d! anl%%?l %Ilri]f}hagy basis for
the developwichy obhrthtiies symygomedAl ¢lintel k¢er2 78, demed im SXHMPLE 2F was

. re al ysed afte jection for the relative
assignfies gD Senad B HE scdeatoron eieing e ol e b apd ankle
thickn®X GKdlNGnd hm%s v%?’néagﬂléﬂ” B0 Wik EEargh aed -5 @déifé%glg fhjection Qp-

Increase in the serum [L-6 concentration of
immuRiz8B ntigy showcdhvar samgaicamulativy riidedl swotdof 4.44, while QB-mIL-1ot 7.
@D M L-1al17-270 showed an avera i ncrease of only,
2ro-impiugized gioezshegyediangyengo oesy of gy 2 Ho MaTEgv<Brih glayeTags increase in

hind a%hde thickness was 18 % for QB-immunized mice and only 7 % for mice which had
been immunized with QB-mIL-lot57.070. As an additional readout of the inflammatory

reaction, serum levels of IL-6 were determined 1 week after the second collagen injection.



mce were injected wth 1 pg mL-1(3. Three hours
after injection mce imunized with 3 carrier alone
Wamwsam average increase jh-serum|L-6 PCT/EP2006/066866

concentrations of 7.33 n [
Qp-i mF?HHﬁﬁ Bt ﬁne&rﬁgiﬁmfﬁm% it | %?g]ﬂr' Db e QB-miL-
AR) | et
la“7?ﬁé aﬁ?%édgﬁgg%%?k'uced%% ﬁTﬁﬁ%ﬁ?%%?ﬁ@%qgh Ef%%?ﬂygg Taken
togethdB 1thése? datavetiosy alidt eintrouriedtionabvitieQBpali- G al,h Yrédéls mice from
efficiently the pro-inflammtory activity of IL-1Ia.
inflanmatiopfapd ghjicglsigps S githutiginthe 6F )ém%ieb nouse nodel of
rheumatoid arthritis [00174] The efficacy of
QP-m L-1all7-270 imuni zation was tested in the mnurine
col | agen- induced art hr EXiAMPiDEdl (Cl A). This nodel
reflects nost of the immnol ogi cal and histol ogica
aspeckHicaey pl.QErmHrd gmatoima sause madel efafhproseleedsis or e
[0017§‘]o ?é\ieﬂe[:pyelﬁaﬁrg\?%etrkg og(ge Skp%al %L%B@%yh%ﬂson Laboratory, Bar Harbor
ME) Wérguijtaedsihehabt arBowEh YithdrF0gR QB-HES.- K@M@yﬁo \chﬁ;é (mds) or with
28) with 50 pg of either Qp-mL-1all7-270 émn
50 Hgéﬂ e 12) =83y 0.akd 28h¥n [0hjeed 63 (3 mimatied mmthe;Q I@al)aln 270 and

2 in QB kR Rk Rt el It B ond R PRIER SLTER mifb ke g iniciatly

with 20fhorgfd0clgbvd @ik, Rehitl RAs kdpl£RllcAGRE 2 1My e dreletdict (20 % fat, 0.15 %
i nconpl ete Freund' s adjuvant at day 63 mce were

cholestsrakyiPiedmé ildadsiy §W1§%€§ agd. dflice tyeee bled e spmmtavitinigrvals throughout

the e@kﬁgﬂz aﬁj_.st){gpaﬁl?ggd géﬁ{%ogf%m ?Clﬁr %’oﬂﬁcgﬁé dﬂ&%u]{eo 1tnhthe sera.

Sacr1fdﬁgﬁ@eoroﬂay’ esiy eilﬁti I’t@e amh szmi isblﬁ@ddﬁﬁq{r&'@ﬂled %@dntﬁﬂlllﬂ #® described
kness of all hin was nmeasu

(Tanggﬁlﬁé% K¢ peals@d8nb/- cldmdaSéh 3i6n?%?c0r2%¥r$) d{laﬂdd}twmh?azﬁ dvere removed
and sﬁﬁff’ ﬁo?ﬁj\{‘?qu@ﬁ %\ft% igc%ugﬂﬂﬁ%del méﬁ?lgggahgle 51%5@1 %fs%entmlly as
descrlhﬂfd dyePaigen sBoree a:bf (Othlexos2leBisis NOREOS:EB]-260e aadelage X. et al.

(A”eregSJer rﬂin?eéfh' n%éoa?n%ﬂelo%fwé;lf/ﬁf efr?%‘lgl .fvgq%e Higd by cardiac

punctllﬁg &Rd bR A WId bBQJTHéi itorgaoxg%sltﬁe@ &pos@B a@Much as possible of the
ditional readout of the inflammtory reaction,

advenséat tamadved eh SIttofand thegroperfmatie seatiohedd nim iwekthefheert. Tiivehcart was
. second cal.la j.njection 2007/ 039552 -5
scctiof P GO BIERL Y EPY Pty BEeRY ek Hpn s galanced sal
solutidrl-irBa pRIsHANGRRMERG i @it s el Sdridd Zecttbnd 7 Whh lieickRs@ Were cut in a
1all7 _270-inmruni zed m ce had an average |L-6
cryostgbotheaighrthe ooaingt! bpgrto and hayeded ueikerpearapgrphalrcast two valve
t €. I .
cusps,p@gtﬁ edé%?b?nar%%%ﬁfg[?n@tlasltw C%I?LIS %@ct‘m P{N% | ﬂézaeh 1}{\?fgnzna?ﬂ|f stained

with clrieB10,tang plagué headGlad evableted iEXAMAcEors Bf ettt@syin @ﬁe animal of the
q 3- m L-1a117_270 in a nouse node| of atherosclerosis
QB grpwjpﬁs}n@é@ 81 JUBNERGR Mg R8Iy Fig NRBYECTABDBIAUC ficg vas computed
for eatThRiMAMSRNNLBRANALALY of BRT, JERERCLscdME} (MBEG LRI AChEd
mTa%u chtaneousrygggtﬁ g%t er 5& -%ﬁL ?a??% % © average
group Vplagid ardanwis)coarpuwdt for o QB%E Qdﬂn-].zzb aﬁdl Q@RyerOup Idspectively.
28, 56, 105 and 133 (5 an
Statlst@al ﬁpz}_lyq;%y@? pgpf@ma%wﬁﬁ g ﬁtuflﬁg t@% Ef%géngmdered statistically
S1gnlf{glge!v.ed.thelr second boost on day 33). The mce were
?e initially
[00176] For the evaluation of atherosclerosis in the whole aorta, these were further cleaned
from residual adventitia on a glass petri dish filled with cold PBS, and the arch was sectioned

5 mm down from the left sub-clavian artery. The aorta were cut longitudinally, pinned out on



with a normal chow diet, which was replaced on day 21
by a western diet (20 %fat, 0.15 % cholesterol,
WEPr@7086855K] i ba AG Switzerland). M ce were bl eRCHEP2006/066866

equl ar. i nt al.s thr hoyt . the experinment and t
a blacl SihtsBHged wEr e st B b fortilnaT GV iTe dasuingSvernight in
oil red (€ THE paquesSAEFd c{daﬁﬁﬁwsmmndawgﬁ@%oﬂmee IMsti@ahig Plus 2.0) on
were isolated and prepared essentially as descri bed

digital phptegraphisal i Kaqust load wag ¢ggeysed as thieshap. offlegssurige of all plaques of
the aogtg %39@% %ﬁ %3 the. 1ﬂaﬁa1919urg%1orﬁ fhvf“c%[itb§/ tﬂve{o?al sﬁ oq the a{})‘%ta measured up
shap-tfrozen in liqurd nitro

to thehiisd bﬂfm@hte:orp e parcatith g T&ﬁscﬁfférleﬁd:d m @San dﬁﬁl@ﬂiaheﬂ* thy plaque load
Pai g B. et al. (Atherosclerosis 1987;68:231-240) and
betWGZhﬁ@ Q@ LIty 270(%@@?%@31@%5? ardy4s8b Vasc Biol 2001;

[0017%] Eléogntéb]b;hk dre%)—éb%fsusegﬁhgatsﬁ P(t:)# g%gpélajrhe Igér tW1‘[h recombinant IL-

lalphd beuled¥p AReBL [SAS prus hBuﬁkﬁn@@S spdelific @itibobRs vﬁﬁ\/c%fﬁcteﬁl WRing a goat
removed in situ, and the aorta finally sectioned 2 mm
anti-mougiHRRecmiigate. Thadites agringldd-1alphe veigealcufptadas the reciprocal of
e s S RSB 188 TR IR, Hpors s
assesskd Gy !nd:amﬁrrgqge-mmnﬁ:‘me isaduns @&t iporsnfivnaitehivak hadsw) thevbrveest serum

dilutiqhaysed dh %gs gé;@tépnréﬁg]gedo oo ening Gt e 2908 A Ssutss of
the m é:éﬁpet?ner&I e 'tllle gllfll Xeg%ﬁ%ﬂgee onhet @B nllﬁsfal\é%l7v lﬁlﬁﬁ‘lg?d anigmls are

ectlons were or ma stain
showrD in dhdlepll pque claass &mﬁomuaﬂeumaednmunﬁaﬁors agiingnsufide IL-lalpha

sectiqgns . in one an| of the p) per nouse
Coupl%%ﬁﬁﬂs@ Q& YHRge! %asg?g}eg Spﬂﬂ%\ﬁé‘? éefgv EﬂSE%ﬂ?E agrgt B taipha,
since M&h?1 Bt Rds dét@étalﬁ@%‘tlﬁrﬁr%{mﬁr{e%} 082 HhRMUEN A ERJREtion of an
each section used for the eval uation. An average
antibogy aegpopdcagoafiaf@d Lnkdphadegtet zentdﬁ@ront die 7(%’4mrpk1qwaréa 2t7t:he aortic

up respectively. Sta cal a a Si s
Ongmp‘é‘rqﬂch%gﬂﬁn YoH 17g 0O pR PP aied Jp 6@’% As ab?r@dlm VS
46469@'435;6[5@5 | 130.0605 nfnf eicﬁi?t'fgn a[IQEl)L;&%,]n (E'Ojrl %I'H% AYAhY @Ia‘qﬁ@ load in

of ath e osc er osi he whol e aorta, these were
wholefagrthhprepake derefice’ (ﬁo]wsr 833, dﬂ@,%)mmhsmtvedt on a gl ass

lﬂﬂ”@bi@?ssd aih %hﬁ'lﬁ@g@% %tf%gofs %ﬁﬁﬁa&%%@ﬁ%&ﬁ they QB-mIL-

TS R DB L PR ST B -

lou17-Shascife aBdarf ickReti@y efchinghit foh Ahdodctdroad.i Rurtidi@yra)ethese data
then stained overni ?ht in oil red O_ The plaques were

demongiraterthatilbdl alithets Byyolvied dit thg PeBrogerasis of Rberasclerasije Pl us
2.0) on digital photographs. The plaque | oad was
expressed as the sumof the surface of all plaques of
Tablet heGaﬁﬁétﬁc tnade@ mntip Lt slphd enidibddgaitbi fuunsat’i mice idinvirdes] with Qb-
he taotal surface of the aqgrta measured up to the
ILlalnhal(&%ormﬂrlm@% ks = Sandpr CrpoAgE M difference in

G U1 0017 290 anfi (0 o ouswat anal vied Ut 0d1fh’

Geonlw -ant £ ody 2258qons e67885E Te2E884-£ (712068 ¢ b2068TL 2805370+

SEW Sa i ¢t o || FAT 1Lt BBy sl | oo

*For@% SERE S NN % BQ@lqay3AL | - NOUSE HRP conj ugate.  The
ti - aq Bha

[ er s "agal nst "were cal cul ated as the
reci procal of the serumdilution giving half-maxi nmal
binding in the assay. Specificity of the response was




assessed by neasuring pre-inmune serum The pre-inmune
titer was below the | owest serum dilution used in the
W@ s®an3sand was assi gned t ¥ 4+ owest-serum di | BET/BP2006/066866

val ue. The results of rement of the anti body
response in the QP-nmL- %W% i mmuni zed animals are
PReveetionfrdaPT RBS -indiedCinBiafnyatd AHoWEI B @sé PRimmunization
i mruni zati on agai nst nmurine |IL-lal pha coupled to (3

led to a st m'ﬂingﬁmll&&ghamenid/QpQBHﬁlﬂb-lﬁmbudyody

e S a I, NS sSi nce nea no titer
100178C BT REr & MR ST iels B el GeSehed s PRub e ke times
at two \R}Qékcﬁl'té?%@()vnﬁrbnhé&nﬁo Redy Q;[ﬁﬁl@Qn%@n%%?'sb' 1z OBIMITL1B, 16060, o 2
al pha led to a reduction of 37 % pl aque area at the
mixtuseoofl € pgarachyiofi Qrntlhel o QP-4 dndl @B-Il’ﬂ[{z]?mlggﬁgom £ ooqesledmice are
to the Q3 group (t292803 21272 n2 vs. 464694 36545
injectgpat the-grnerosgimen il i Y Bnalose. e wesksilist thg Jaggmpunization, all

mice {Fg‘!l,&‘& fé@%@t&@g\g%?soﬂ%%' S(g?\r}ltleggf FB‘%@%?QGISHQQ%& %&t% (TNBS)

in 1000@NINSH ¢thdr | ihadminieted imdardialgntih al Jol ywitphencantlidaedit @sdistance
by the QP-m L- 1all7. 270 vaccine inhibited the

of 4 ceeqfethe grBH Bagly “a@lﬁlétrlé%qoé(il@sd%lymﬁde%@@? ef disease paggresseon, and 7

days agg r TN Se%délz%lﬁsgr?%(grll %IY esértc?rgﬁgd e'{'li] eehd 8% éaacﬁ AIELSs removed,

a spectlasolidled Behtbd danﬂoahﬂzﬁao itige dniy ¢4 ﬁ;&ﬁl ihPB3abuffered formalin, and

the delggegr})ofq gﬁgnsilpéugrfl éqaéqgggdggé:n:ng%%;h%ﬂyég b(;nﬁheé&?é@cee ?&Eﬂfa{%% %osm-stamed
[ I |

olonkTASLESHy i | Sl GO o5 o g

[001 SG]lﬁﬁmuﬁemifBﬁn/1th<élﬂﬁO 25400l 6486dr BP2B64-1B1206 khlone, or with a
621687 805370 SEM 0O 93385 121345 106887 144922 184389

combingigmsaf Of-mdk- 151 gio aidsQBtAg-- b&llmre&m@e% the rfﬂ&%-l@@ced weight
1 WO 2007/,03 2 -52- PCT/ EP 6/ 0668

0SS, %rcgplé)g{ed 1 9&@ dm d; IH]&E c eLH%eH:flPrg oég%p g Iimna‘uon of colonic

- [ 0 1 i i
Cross gécﬁgﬁ‘ss Ere?%éééiqgiﬁg %@{11'61%1170(91}(\4 EJW agtd/%\gve ”te):g IillfL 1-[?11; Quﬁﬁgﬁﬁéd mice
dlsplalyn mma(l@dbferedgwdumﬁltmt@m ol mﬁammmm ou@tla mlao uht ycotolnroemsue when
at two ek |ntervals with either 50 pg of

ComPﬁE%@BT%"F“é%HHP 50 g QP-nL-1(3119.269, or a

m xture of 50 pg each of QP-mL-1all7-270 and

Q-m L-1(3119-269 As a control 5 mice are injected at

the same regimen wth CEXANIPSE&l one. Tvvo weeks after

tion, nmce are

Amehﬂ%g{oﬁé{f Fli'@%l%l? ypgl&ep%*_l(vilﬁy 1naWbce1caﬁJéleg gQrul}/cated version of the
trini trob§iZPeWehOBY fmARintzAibYRRh q ymlﬂﬁmq 0230 %

et hanol is admnistered intrarectal
[00181)]0F§mt1ilayll‘dﬁfhtem1atlbﬁmt devat isa adresban@ty ifierdedc middmmhiery disorder
Bod t is recorded.daily as

chara%?rézétgsly b%/cBgF% Ve as A ¥ p(aré@gmg,f feérpsiﬁ\{%% uftisozInd skin rashes.

AffecRE M RLAIR ChOP a"i‘iluhsemé:ﬁuﬁtﬁ@n %@ﬂfe'l\ﬁEPVdgengh@a(ﬁﬂé Rﬁexg)fresswn of a
each nouse i s renoved, a speci nmen of colon | ocate

truncatqﬁ Py predeine Midsecaaning |ass1mlbaednmtat1@8$a Bbé fMEEH gene show an
mrati on i s

increas @l Pt | 1ol I08 ReRRPBgeRen dicanes ALeb Rt dnereased

hypothermia and lethality after LPS administration. Eight weeks old homozygote pyrin-
truncation mice (5 per group) are immunized three times at two weeks intervals with 50 ug of
QB-mIL-1PB119-269 or 50 pg of QP VLPs alone. Two weeks after the last immunization all mice

are injected intraperitoneally with a mixture 20 mg D-Galactosamine and 0.01 pg/g LPS. Q-



col onic cross-sections according to Neurath MF. et
al. (JEM (1995), 182:1281-1290). [00180] | mruni zati on
wawraoozgssher QP-m L-1all7- 278 or -m L- 1( 3119P@BBP2006/066866

mlL- l%wﬁqgﬂm%{@\i\gftg i}@g@ sl?cgzgg o altq?di)g reﬁt@g ]ilxpd)b@g%}a&é%ﬁgucegqethahty
in resé]oqéé 1o 1355 &@qﬁ%ﬁgoﬁ QVI%I%O fﬁhﬁﬁnzgﬂ%&n%[smr e,

I st ol ogi cal exam nati on o co on C Cross-sections
reveal s, that QP-m L-1all17-270 and/or

Qo-n71 L-13119- 269-i mrunj Ze?\ﬂ%ﬁf? di splay a markedly
reduced infiltration ofE tory cells into the

CEORARRE bt QRIS 4R ABF R Ul S BRLLAR R fpercco

in mce cafeajthag ia al munseahedel\f rEéumatoid arthritiVEFV gene

by i mruni zation with -m L-10119. 269 [00181] Fam |.i al
lﬂﬂlsaﬁmrte&@a@é&hl%vfémgﬁ ig ar ieRUERINgR) \ersivihef ﬂteelalman IL-1 receptor
antag n1 tl F%mzﬁt i9 r%f)p%'v%&’ rfglf | ot?]él]dtﬁlgl%&t ogre 11%1%12 Q'lt H%uﬁl?tﬁ‘) t1s In é)rder to

reach 8 |el1m1cﬁla:&heﬁt, reld-kf\fegcmgbi aimiodity i( t0amg) Eﬁirerty ba appl&ﬁle»ms albcutaneous
nmutatio the FV gene, | eadl ng. to expression of
mJeC“’PFLﬂJPC%tC@HY B/E&P%%%?n -ipglyced CaFI ﬁ@odg?éff% ysgel to compare the

effica o BQIHIIL rl‘ocl & [ﬂﬁﬁfl oW thlmlfn i62S6Hh & ications of
e éh%ﬁ%&% Foatie Ao BAHEESA BARPRRTed

o) overp Ion of nature

differénd dlobe@;&ff&@ﬁ@ﬂét@ hM@[ét DBAM ahigdeeletibthddiitad @Bbﬁﬁndoﬁﬁy three times
adm ni stration. Eight weeks ol d honbzygote pyrin-

(days t)r Irhead 2Bnwith¥® Soheithey Qﬁjpi)lLdlﬂemz 7Bz &P-thlk-dB119-269 (n=8) or

weeks interv . .
QB slppt Rl i g5 o el 51@tra€ermaw s TaR6He 200 s bpe 1
I
ot 1 0 LSRRI B8 208 LBk i o
mlL-1a008,0. M8 Q//MALLHS 06 aﬂ@oﬂ@%?éLQBBE@ mBunized mice (n=8) received
PCT/ EP2006/ 066866 m L-10119.269-i nmuni zed mi ce show a
daily miieReséipycal éniectisns 10y 360 e PiSa whilg three edditiedall @Bvainjunyzed groups

e SRR B RGP SRR D, OIS Por 375 mg
(n=8) Waditle. 1&'3@1%71;( %ggct%dof% %VL%D et ?@fnig@é@;‘ﬁeungétngbﬁ d;foﬁghly to a

Ki ner et tnent 1 n a use no
dose cﬁfrltﬁmgt’kgs WﬂlﬁlﬁlllSZﬂ théi megeed {th rG(CAna]kﬂnﬂBdi sfﬁ%agems) amsurd for humans
reconbi nant version of the huma -1 receptoa

(100 ragk Adlomics tverahPeYFd & diyph-bbe alt%?m%aﬁ @J?‘F’é’étqfr@m) wgfbovme type 11
collss BTN U e LR S o T iy bt or
develdimmltbbarﬁmtmmpfnpéﬂnsn a subcutaneous injection on a

aily basis. The collagen-induced arthritis nodel was
[OOIS%EWTt%e% Apalr @eﬁﬁ@nd@ﬂla&%w eeﬁqortgfﬁﬂﬁrnm}l@zqctcozrml ahge showed

an ave%ge (&11?131étr§veenaln %ag Scorg @ ﬁ%ger}egtl?\/ﬁ)ﬂll\\gﬁﬂ %E A(?ﬂoé ‘7§ Illl?ené[i-mIL-
1 rgéhd QPURIIZE GHEIARROY Thike Sh6Wed bl &&@@/éf% 1y16.81 and
am%yﬁd 28) with 16%% of either %383 m L- 1a1§e78270 n= g)y o

1.44, @spectively 1(6Si Th12B83 Mn.:e&)eamd wii 374 pger fRx32) I,(ma reached an
then injected |ntraderrml y.42 with

20
averagsnyfofie Of vt prd 2¢5h |r%§@éﬁ1 e\ﬁhlfaaphcec 8%P%tvet¢ﬁ€gn@gsl<meret®
remai@él B4R R asy LRI ARY redénifB a n{BxfiftallsBOKR B8 M h Qo-

[00184] As an additional readout of the inflammatory reaction, the hind ankle thickness of all

animals was measured on a regular basis. Four weeks after the second collagen injection Q[3-
immunized control mice showed an average increase in hind ankle thickness of 16 %, while
QB-mIL-10ty17070-immunized mice showed an increase of 2% and QR-mlIL-1B119.269-

immunized mice showed an increase of 6 %. Mice treated with either 37.5 ug or 375 ng



m L-1a117-270 and 3-m L-1(3ii9.269, and one group of
Q3-immuni zed mce (n=8) received daily
WO paorapessi t oneal i njections 3f-200 pl PBS, whi PET/EP206€066866

.__addi.tional 3-imuni zed ps, .received dajly . .
KinerdH PR Hrofeatees FEBERS onls of e A srpecthe fiip mice treated
: N=8 . Ghs ' dai l y
with 3?%?3% tlélg%r S]g{y{eg “g’gn he rﬂg%—l ﬁd)alﬁlﬁ[eéﬁh%ﬁés% a%:%}' responds
[00185oLOdng istonawe @pasiaflylfobndrgiak thresvij&dtiohs of SitHdA €[F-AMUL 01117270
of the recommended efficaci ous anount for humans (100

or QPBrg)L- 1Al 1h-26mprstcoinst midsopster droonthgadevelepmyni off ardddisryimptoms than
.. injection, of 0 bovi ne type..l| ol.l agen m xed with

daily infrcny Serelt ma SO B Broihg (BRI AER JofF o st s ten-fold

umaf 55 SRy €. AT SB6CJL ORBMERS G n s

benefit njithatdpeat, to ZFBmilbitunj,28dr QBAnIIo! B gevabidagon. an

average cumnul ative clinical score (as defined in
EXAMPLE 2F) of 3.75, while QP-mL- 1all7-270- and

Tl e a1 S o R MR B L LIPS 577

Treatrmte treated with 37.5 pg or 37avpggKelhdcat (rAveregeimedtase in
an average score of 2.44 and|2.63, respectijvely, X
while mice treated with 3.75 ny I%F?f@rdéi’gﬁ) rhé‘h%?‘rﬁié?jthl‘:kness
| argely asynptomatic, reaching a maximal score @fy L0le%-91
0.19. [00184] As an additional| readout of the %) &4y

3x QP 9. HeB®it. pr(g00 glddyyon, the hind ankBe&S5t hi ckness of 1al |
' Il ar basis. Four weeks

- aninals was neasured on a regy
3x QPamiled ot ihero secoRBSd ot (2A§er/dan) gcti onO0&13- i mpuni zed 2

X QR Hess OF. L0004 PullP 8V SeB T L Lalt- 270- | mmuni 26

3x QEE.EE RN mi%n(g,whrgco{}g/gg}?nor 2%[and QB4 L= L( 311 9. 2693

i mmuni ze e’s incrgase of 6 % M|ce treated

3x QPW.4. b IeinbRe® 1.2.7%3'575@@/@@)375 pg (WO 20043039552 -54- 10
PCT/ EP2006/ 066866 Kineret (r) [showed an average

3x QB e riegimeret® i.p3(X4amg/dap) % regpecti ¥y, whille m cel

treated—with3—75—ngKi-neret{ir—showedno—inerease—in
hi nd ankl e thickness at all. [00185] In conclusion we
surprisingly found that gkhngg ERj ections of either
Q@D ML-1a117.270 or QP-m L-1(3119.269 protected m ce

A. Chailig expression,hn ddpuificyivendf vafusdikiehpair ticles eonspstimgof tAPR29S coat
daily injection f Kineret(r).in anpunts
cor PRt rsticnly fune oA dbeLonr e Uhpt Bha L el one

[0018 umndfﬁéelargg]éi%e ;?)@ghfg\g\lg%ﬁiﬂna%atﬁ% ﬁeogos't oy gea'%‘rﬁ?rhtnhexpression

ose of Kineret(r an I ncreas enefit w
systenn gspécing oo @allod Lndsalcl pai¢ls ocoi@pristhg - APZ51 tof- @OSins fused to

. vaccj nation. ble 2: clinjcal disease s to in .

el LORH. PRAURBA® Sr AP PR aEPUn i, Bt FUM Ty dgdhis system,

suppr&bioRict@he AYE CAAR ViDL BRSKPLAS-indGRIRINIBIpIRA1cAl PdidR lskon, while
thickness (% day 63-91 3x 3 s.c. + PBS i.p. (200

propeip| terraipdti@ BEelds thgx wOp ARROS | eoet 7pRvdn.S Both +poBSs gpe  produced

simult%%%%s@%%ﬁ%l)c?lgg%} a%s.egliﬁ(%%é M oS 6egpa%igf'e. fwb B1r§termediary
plasmids, pAP590 and pAP592, encoding the AP205 coat protein gene terminated by the
suppressor codons TAG (amber, pAP590) or TGA (opal, pAP592) were made. A linker
sequence encoding the tripeptide Gly-Ser-Gly (SEQ ID NO:189) was added downstream and
in frame of the coat protein gene. Kpn2I and HindIII sites were added for cloning sequences
encoding foreign amino acid sequences at the C-terminus of the Gly-Ser-Gly amino acid

linker, C-terminal to the AP205 coat protein. The resulting constructs were: AP590 (SEQ ID



3x QP s.c. + Kineret(r) i.p. (37.5 pg/day) 2.44 13 3x
QP s.c. + Kineret(r) i.p. (375 pg/day) 2.63 10 3x QP
W@ 2@7/039583 ner et(r) i.p. (37 +xy/day) 0.19 0 EXARPLBS/@6866

1 iy N ST 0 A A, 40 L

(SEQ 9BNRU: ri¥)! wpbos %Ga ené L- %@1%@@70 GSG(Kpn2l — HindIII). For
( AP205 L-1all7 2 186] ven the | arge size of

constriueﬂ@r pleplrsmid pABTA. arP R degmeel oidainehwithsoliganucleotides pl.44 (5°-
| :
NNC(S%?{]?}?G TA%&@KA&@@&EE%?Q §€‘ q. ﬁ?ﬁf d;e%nq PINC-36 (5

conprising oat ei ns

GTAA@CETTA@KT@€A&IRAI’HJ@GGXAB| TC@STMG@AGM&T@A&PK@@AE&CG 3%
was constructed. In this systen]]élr suppressi on of the
I

SEQ-U} yP: Bhovesliassigd wikeNe@2od Hipgd A padikioned Hp Meeteroyeb185, which
had b%ﬁ%@ﬁ%&fﬁﬁ{ R:saifif 'rés?nctr%%%ﬂ%m@se@@oﬁ]@ sy ebid! gﬁvéJ‘ﬁom pGEM

coat proteln protelns are pro uced
VectOISIEmpketsalnﬂomfsthy ¢londdhgeres| in Mvaﬂelembmtrqﬂed ey hes apcpromoter

(KorlRbEeT Ma Bapbo Dot bt g | oMY ESE: ST pAPS92 was
constﬂ&@@ b%%[ r[@i ﬁgolbﬂmfdm d@%@ 'P@%Qﬁgtﬁ&g %‘Bﬁllr-lléﬁcévl@@mﬁnucleoudes

592) were made. A linker
pl.44 szarqiu eHﬁ@ -40n éiadﬁ"ﬁgAtG@T TAGM @G@ETQT CCSEr AT G TCRRWCBGTAGTA

TCAC%%{%%%%@%&%@%%%EH“? alrgg@F {VE%fRRZ?‘Z ggdégef or

[0018%] PRE 8YuSRILALERR aRHORIRY 179781 IR HNP- RCWEs amplified by PCR
sequences at the %: termnus of the Ay-Ser-Ay anm no

from plasdid pMoKEEC ] -HGs{EK-milhad t-00 (fve ARAGKICIOAD, wimg @rimers pINC-34

(5-Cbp s bbb S R ot boctss TRONCTH APdosINC-35 (5

GTAAQeTTRTOICA T 404 TABITPE G AT TG TERHABAY . "SEQ 1D NO:123)
HndlI1); and AP592 (SEQ ID NO 118): AP205 coat

whichpadsicdi kprgd red- Hoddll regdcton- s1C£G©Nybn25|’ andHp 'neilds| yespéaively. The

obtalnsgﬁg\i%etc t Oepnﬁ %]chals p%%%{?& \g@@?ﬁo&gl Bl_al_d %R?Ifgf ar%maloned into both vector

AP35 MNCEATHSGAMY o'ﬁ -QurldDinOvack & pAREI2,
plasmm@ﬁmmnmmm@mmms SEQI D NO 120) was

1001881 5358 ehc iR DA o e tisB N ORE L OB surfuce,

Ecohrmlm GElPBoRRAMEEPlasRP plha 5B 8r YESNMOBOME ek thahdfBihed with
vector. Expression of the cloned genes in this

plasmxﬁepABﬁ% er pﬁBﬁ%lrtseoactmﬂ}t I‘Péasmlé PhPMAD? evas geK@rzted\m’k%msmg the
trpT17Tq gee gomﬁgm Wl:ltg s 1(:%1 rgl1 %gz?se hscokﬂl and rgplacmg it by an

COﬂS TUC ont ng

EcoRINEﬁénﬁéﬂt Ifﬂinh bradingepheth 7P CRiff 66@1161’3&:1 vhita) B@fdamdntgfhn amber t-RNA
ol i gonucl eotides pl.44 and pl NC-40
Suppressor. gspaAGRIF TR RN PIoRTCEaATOCT NRatASTIRER AS (Raftery LA. Et al.

AT SERAR 14 I Pt v s
Five mnll[htere off LA quid snedignh chritaidingy? 0RERN] dmpivilhh asdnl 0 pg/ml kanamycin
e RS S RGO e o DAVECE ) il o
prepatleg) iMNuhA? Ivag Rt ulRh Ne-3Rith M9 medium containing 20 pg/ml ampicillin and 10
ug/ml Kanamycin and incubated at 37 °C overnight on a shaker. Cells were harvested by
centrifugation.

[00189] Cells (1 g, transformed with plasmid pAP594 and containing pISM579) were lysed
by ultrasonication in lysis buffer (20 mM Tris-HCl, 5SmM EDTA, 150 mM NaCl, pH 7.8,

0.1 % Tween 20). The lysate was cleared by centrifugation, and the cell debris were washed



GTAAGCTTATGCATTATGATATCTGGAAGTCTGTCATAGA-3'; SEQ I D
NG 123), which added Kpn2l and Hindlll restriction
W@ 202939582 t he 5 and 3' ends36 respectively. ThECT/EP2006/066866

wite 1558 G ERE TR SRR e HETERE 6 S rltabbB T 47 Sy ctucd in

TEN tIfes EmPARBI941CIarkRer ESURRIISE $hNaClapd 7.8}t Phd/ plebdce of capsids
pAP592, creatin pl asm d pAP596 suppressi on),

(
in the pl@@fsvédwasfem;d WEDGLBENAEDT WenEsHEd Ey egarpissedl gleapog®resis (1 %

TAE, St AR R Bl bt A S Beed o6 pBi PP B sbturmn s

deternn@éd® byr SDSfMGEdor\MU’\hspdatraﬁlmrd: PRI o rhg%A%QtGermg at 310 nm.
respecti vel Pl asm d_ pl SMb79 was gener at ed
Fractigischishe gerﬁé pegly, sontzgingethe crpidh prroveodad sd waded ona Sepharose

C E
LGS hPLAEORGONELEASCIEGETE ORGSR R ¥ v
a centYArgabklilteramt taiAmhingn Hittreahﬁ)MWCO?M@OOsMpiﬂlp&@ﬁ;dﬁ‘hegEmmn was purified

ﬁlrthe{ ngotng Rleﬁﬂﬁéi%?)u 0 gelgfglg%y(l)ri or‘ril @n@{, g:ﬂl]t %(ﬁumgr%?nd ‘[ZLC resulting peak

fractiohd %v&@%oglég)and %Bﬁjceﬂ{rﬁtfeﬁ ro% 4 E&l@lﬁ@@l-rﬁl@ér Jn'i‘tra%eabove The buffer was
positions: G33 . Five mlliliters of

exchahgaglutd d O meddi Hﬂpes,qﬁ{ aJSnarrcbglmsrgl/ wids aglidpd & 4 finad camd:nmatlon of 50 %.

o198 it URA ab- aPYE% Seltr B g ook iRt PARIRS n o Thgtomed

essentllI§PA %Qsc'rl'B@& %f"' %‘A‘Q‘%‘M delb'o% eazltﬁothé ﬂﬁ%lﬁ@loh/goﬂ%'aﬂmtlonal sucrose
containing 20 g/m anpicillin and g/ M Kanamycin

gradicahputifinaubatsed aétler o7 IstétedBicghmod ha p$¢taklewas l@gd¢red on a gradient
ted b f .
prepa iy BF SR e Al SR Bl ammC Yhna SOOI ithgt 2% S 20 %

6 ml P BVBIR) 10v87 &nd Y 828G % Ricrbdd IFREOBhE FeicOleht¥iddysi BV s_/pectroscopy,
buf f er (20 mM Tris-HCL, 5mM EDTA, 150 nM Nad

and pgplad %aqt\yg@rpog@}nmg'ﬁ@ q:a)pglgf, éve\y\ggome@@qtt@@] opy2 centrliggal filter unit as

sbovey 5 s WEES o enBle) MEsB8d)shoatt TN S Blpepdded 108

final ddaednedtisnipsnet ant were | oaded on a Sepharose CL-4B
colum eluted in TEN buffer (20 mM Tris-HCl, 5nM
EDTA, 150 mM NaCl, pH 7.8). The presence of capsi ds
in the cl S
“i%"iﬁl%&mz?ﬁo% mﬂlc 65 Qﬁ‘f}?'ﬂ%in% TAE

confirmed Dy agar ose gel ore5|s

[0019€] hbeh femaly BATbAEmEkal &6 dnﬂﬁim@ﬂdwkh/ Adetngcinhi0N)a, TP Twentyfive
peaks eluted fromthe colum as determined b

y
ug of SE-PAGHE mre@viumdeutﬂﬁﬁn@tmowlamdllmsctsd ofibdufagheusly (100 pl on two

eSS T8 T Ao S SR R .10
and 35GRN3EASRere Qa‘l}@@d QQihY [Hbusg ﬁ?—if OLI L ackhang. LA the CL-6B

col utme wer e pool ed and concentrated using a
centrifugal filter unit (Amcon Utra 15 MACO 30000,
MI1lipore). The protein k@igﬁgrified further by one
addi ti onal round of gel ion on a CL-4B col um,
[oo198nd fdre rﬁ i fsU et doRERKvitH ﬁﬁ‘)%é ‘Pl@sloc‘{‘ﬁ L5 Iﬂg%lnﬁ dy %n(g)ncentratlon of
concentrated on a centrifugal Iter unit as above.
1 ng/mih&hbyildter W%&Sblodé@ﬁfmﬂqﬁdn tr&uﬁﬁedﬁMlﬂb@ﬁaﬂy pHuizd mowadera from
ceraol_ was added to a final concentration of 50 %

days fﬁle gtgor Pu rBOiuné antibpdlicss wepdstsciad with gnaymajieglly #%ed anti-mouse
IgG a]?ll ﬁnﬂlﬁ?dggtﬁefm Vr\lll&t%hé Qﬁg%%re élﬁgt%ﬂ %% he f\li%rc?gg%‘f Eﬂolg? Hitutions

AP594 above, the 1 nclusion of an additiona
whichded toolegf maximal optical density at 450 nm. The average anti-mouse IL-10t;17-270 titer

was 1:4412 at day 14, 1:27955 on day 28 and 1:34824 on day 35. This demonstrates that



gradient purification step after the last CL-4B
columm. The protein was | ayered on a gradi ent
wpe@pases®2 with the fol |l ow rgdsticr ose sol uti onsSPCPEPI00866866

0 % % 8 20 % 6.m 15 %
immusiga Gt AR2080 M o GO B Rl é@ewce and
I etel o ai ning the
pmdu%:%%gﬁgg& &gﬁg&g%n%%%?%ggggkgﬂwg{fggﬁ ?[P? uglylglf filter unit
as above, and the buffer exchanged to 10 mM Hepes, pH
7.5. dycerol vvas finally added to a_final
concentration ofD-98 VW"B“?W!"Z‘&% filbnleef nice with

[0019@55%%0% ﬂ'?é%‘gun%zt%ﬁ \k@gég’ﬂ) f a&%%ggﬁpeaheb{ea fn.%l; ghe1r ability to
inhibiP@e ‘Bfndtirg St mOELRUELIY YRl B 1ltsUrte§6btd)1n EEBA E)fhte?sQ)QerQ lthe@éf@ge coated

i nj ect subcut aneously (100 pl 'on two ventral sid
with aomrcalalin@nt IdHylfbéeptanﬁledefys@Bprd%m @t weocchiratton of 1 pg/ml, and co-

incubdit &y AT HSt it fhish piricb ol St prmEngeq gither with
AP20 ml'itl% %ng.l%%il pﬁkéo%waeamsuweﬁgnﬁ %@ﬁﬁsrélfsm ham P45 Binding of

1-1al protein at a concentration o

mlIL-10he.,R| @t 88 wahebibkaic keD- lasdplofiehld figsidyapedein \fviﬂs detected with a
serially diluted nouse sera from days 14, 28 and 35.
biotin@eisddntirmowsediels: arifhodnanddoesy rodish penexidasa ¢apdugdajed streptavidin,

Al sqif 1% R S heg abPE ML Wi coatrtRhewe! binding of
mousé:j HIL thd)lg n3 tov‘ﬁ‘é ?&ebt%ij at QoR@ntrafiBig QPB 0P, C%e@@@%éttayfrom mice

average anti-mouse |L-1al117-270 t
1mmun\tasd xl/lthllﬁilIZZOétdlcﬂagt shdw alsi@idG&mt arhibiayy 28carad ady M&Eﬂtram)n used.

day 35. This denpnstrates that WO 2007/ 039552 -
Thescpdsty EPBOOBGBAB T MDY A ihoAPa2 1 lAphosT 1 £21 Yield antibodics

: er. ance

wh1chga%%%bng0 1%11? %\ég{fggl??glegmg V\ﬁ ﬁr%%négcegh 5% 05270 V@lﬁgns receptor.

speci fi caI I y IL-1(1117-270 D. In vitro neutral i zation

of IL-la [00193] Sera of mce imunized wth

AP205 m L-1al117 Eﬂ@weeqté%h@@on@flLﬂ@ﬁ r abili ty to
[00191‘]6?%2 tlltb WEJ‘OEE%{I&% 17 %t cagac r 8? ‘[l%er e boordgr 8%%'{3@(;]33’ 1m1%1Hnlzat10n with
AP20% RRITR 2N} VﬁdsLlﬁ\feﬁt@ PrrexNFEodrUFé4le PhAbRI Midd vdere therefore

concentration of 1 g/m, and co- incubated with seri al
immuuglizédithremgmes os dnys .1 lGinand 28 with AR2GRadnlbebm ionmandi fbedmice were

immulgiiﬁ%(P %{50 . tgs;]ameAg%I?eﬁm L_A%%7i§)7o [ t hﬁ&f N O%flgel %\r)eere injected
i 13/Lof § h ti da € Qhih oGt

o A A i o

of the aﬁ]]te(:tediﬂI)IJ-Setl hhn| @rantahpldy wardwhbdiaenrbacirs Ang @ rhoafied ag ectlon and

Z] %ﬁdted streptavidin. Al sera frommce inmmunize
analyzeg o5hee! ati\émlil?rezwnu th% PORCCBEAEBR]I e awmﬂﬁ@nmtw.cm@kme IL-6.

AP205! flm lIIZQ'e% LIlﬁ'celﬁl]o ed %e?g/;é \aﬁlfeeagee I?111 PUe @é m IL- 6 concentratlon of

concen rations o ereas sera rom

12.92 HMDN g @, Wht:ﬂaaﬂ?ﬁ&anﬁhﬁumﬁ wHROWP295 Sthfinil &i 6. %@Ehowed an average
inhibitory effect at any concentration used. These

increageypfzorde da st ('.) 95 agid4p < ni kese idata ipgigge that the antlbodles produced

AP205 m L- l 70 I d t d
by A o 20 uiEde S bR BN i Pt GFinically and
efficidMAY R prbiffhrhitoty QctWiitSfl'bf iit.§of eceptor.



E. In vivo neutralization of IL-la [00194] The in vivo
neutralizing capacity of the antibodies raised by
WO po9a03wat i on with AP205 mMi81a117-270 was  PCT/EP2006/066866

PN ST A G R R AT
[00195“]‘t ‘fﬂ%%‘i‘ﬁé)%z”biﬁ A?é(%?ﬁa%\gfn%oflﬁﬂﬁu Ql%g%? tebtHauA! #R9 murine

e sane tine wt] al one m ce
collagemiigluicej ek mb(fhélr(@\hemd‘v.[s]le)DW]hmlcep@emfmfmlﬁﬂzddwubmﬁaneously
I L-1a117-270. As reado of the inflammtory activi
three Hmes fdayp O &6 toad 2|8|z “ilﬁlii@wgﬂf cithgy WQM%&GW@(H—S) or AP205

ter i

alone n—gjt e AR 81? Zl%]ce)gtgd 1nr%ra rmalla}li flzﬁfe Cgln%lle r | 8xrf1me ?y;%/ collagen

I ncr ase

mixedP¥ fh icBilp RITRERRY s Rk ) Q\ﬂéi‘ -Bboostdr Zlggctim@)eﬂg Bob@e type 11
showed an average increase in the serumlIL

collagew nuesk wah ingnmpfcte FRugd’s aQJL@Bntrrgﬂldabf 63vmn¢ee‘asremxammed on a daily

basis k()ﬁ]%eé %Qm%rﬂ q? ‘[anlrg 5 17 / 1112128\2&%68%181\{1%?%8 0 to 3 was
ass1gn@éltt@ealdhcﬁlﬁl§1h&:ofrdﬂﬁg td R R m@fdeQﬂ%(ﬁ&nﬁg%d%ﬁélhn@bbsewed and ankle
i mruni zation wi th AP205n L-1a117-270 were able to

thickngesufradll hiné ligype ova inecaburgd divgr wefky affeshd secomdcollagen injection Q-

immut%%o Lot f%mt 0%?/ 6%‘%%%%(':1} lgt];i:qfelr Iia'lérii‘%a;j\ 's8¥1\ge) 0210 g) g 033?5%P205 ~mlL-
Lo ARZARuAZEd 3Ritd Ghéwld iaR @«efﬁg'éS&ofE)%'oan 2loBeigtSid the average
arthritis [00195] The efficacy of

increagPpOndriiklg dlidkhe@s7®ad hhiunfoz &H20h-imasinized tneide amd olg 9 % for mice
whichilid Bpon BB GRS Mﬁ?@ﬁﬂ@ B in 20t el biest dugahow that
1mmuﬁ\1g%%c§1 Q\n‘ﬂll%}??g %&O ééylm gf %Qroﬁglg 2@1@%&* glﬁtée rnoné 1nﬂamg1at10n and

clinicdl B&yns bfipelaiteédnitind CBderodel. | y on day 42 with 200 g
bovine type Il collagen mxed with conplete Freund' s
adjuvant. After a booster injection of 200 g bovi ne

type Il collagen m xedpwisNipi poonpl ete Freund's
adj uvant on day 63, mce were exam ned on a daily

AbGlining ond eimeskwebbpmmahke)ﬁalardds rcohsistingg/ofpA B2GS coAt protein
clini cal scojpe.ra ing fr signed to
cach | BessRlD e g0 Fipus B Byr o CoPI0s et By
[0019?]"‘@%&'1%891%2%5%9 ﬁﬂfﬁc@ﬁgﬁ 8{(V1h!iy ﬁl@‘&ﬁﬁcl% cdslst C}Hé BE AP205 coat

asure Four weeks after the secon
proteit Glehaipatlyi fapeic td o:m)u@ 3L-1liBmopgi iz edrriddceutséwsmellgms described for
average cumul ative clinical score of 5.81, while
AP207ppB5Igi1270 1 EPYAMPEE $miiczedupicseok HEWEE ierigykinggebeta was

amplif e S M o MR ERIE s o RSHRIS s ERo Tkl 1 beta
using ﬁqleem WNE- M@QGM@@GGMG@TIGG&Q}MCAWA@AG@M SEQ ID
P205- n1L lall7-270. Taken togfther t hese data sh

NO:19atandi mid¥er-Zht (DrChWAAK PG mPLG4§Z§§A@$@T§CMTél 'y SEQ ID
NO: ISP.{)tO "%ﬁe%%t %nﬂ]e?se %rﬁél?fg IIﬂL 1 . tr@%ﬂ%t@%&ﬁ@ \(\fﬁglrél E él)% dr?c{ 3’ Hind

III sitex phe &:&b(ﬁﬁng)ﬁddﬁtlbnkﬂl-}ﬂ lh|é emmﬁds tab i@l @FuerpGiStGRYatahe AP%IHHS of
coat protein %gnetlcally fused to nouse | L- éé3119 26
c

muring Apistiguliy |10gipg 1§¢ 2binqdotros] - 18 st vexpie @dowﬂanﬁpnﬂ and
Hmdlgp%gblgfgéa(% A0 Rl sMhd YStbddeR QRE LA g&t&oﬂﬁi’%d @ﬂn&fr suppression)

creating plasmid pAP630. E.coli IM109 containing plasmid pISM 579, providing amber
suppression, was transformed with plasmid pAP630. 5 ml of LB liquid medium with 20 pg/ml
ampicillin and10 pg/ml kanamycin were inoculated with a single colony, and incubated at 37

°C for 16-24 h without shaking. The prepared inoculum was diluted 50x with M9 medium



protein genetically fused to nouse IL-1(3119.269 is
carried out essentially as described for
WO\RR0S39552 - 1a117-270 in EXAI\&QLE 8 The sequencECTfEP2006/066866
terl.eykin bet a |f|e smd.

contaife ABEe pqftp Gl 151 Rek R e PRl Hehiznt on
shaket. @eﬁg heriidivektdaalyaenttFifi@ion! | mers pl NC- 75

(5' - GATCCGGAGGTGGTGT TTAGACACCT-3', SEQ ID

NO 192) and pI NC- 77

B_I.éloncf:r Lexpr gﬁﬁﬁ%%%r 1cle§ cbnﬁ%:tq%l oq A_&@S go%?éroteln

Inter

with 5 eﬂ@wmally ﬁﬁdd% hhhﬁﬂ 11)-1[1116%4(@&205@11&11&9@6;)9
addi ti onal ly the amino acid sequence Ay-Ay at the

[0019R] Tee saquercestt humaniinterlpukied betakvas aneplifeed fme phismid peBA2T-hIL-

1811645 i o5 Bytaf SR e S5 Pliatds NP L5 2P TeqGoa Gat
GGT Geqt eICTPERAO0 damivel CIWp pIARS JI(PDY’ SEQeﬁI) INGQ: 191é)a§[m AINC-76 (5°-

AP630. E.coli JMLO9 cont ai ni [asmid pl SM
M@WMA@W%WéﬁG Edi¢shor n¥eQwi IR NO:195),
qU| d d| u th, 2
1r1‘[r0dﬁ)c1ngC Igl iAD ?é | Mpgl‘{é (zgnyc ) Teshee Vel}g]g](l:'}u% abtadnedgilﬁman IL-1pB

fragmsmtﬂ@lsahg&wdﬁm,th KPAL 1 avd W D3 Pind3clondd th@lic debna?dsthiction sites into
W t hout shaking. The prepared i nocul um was_di | uted 50x
vectorpp RS (Ambietu AN SS00T cER3Y88 plassyd pt94Epo06f dbbigiscontaining

plasmﬁpn@%&t@ %)1%9%{)’@8 e n#)égJﬁ s'i’bnﬂn\gaslg'ﬂ%ﬁ eh@ﬁ%ﬁ%\%}@@MQ 5

ml of a3 qutiaded)ymc\emh 20fipgat aopicilBn aﬁtlﬁhlpggnla@damiqi)m &®sd 0rvculated
of . v like particles ti AP205 coat
with 3,5i5¢ 69 opje g agyhaed @siﬁr‘l{%f%ﬁg—’# LLWlil%%lif alggg The prepared
inoculufP %Q?dh{lﬂedlffﬂgll\;fﬁh %@@)me[c@lgﬁ%%htaﬁﬁﬁg 2@%%%13 @m@fcﬂlﬁﬁ%ﬁ 10 pg/ml
interleukin 1 beta was anplified from
kananp/iid 2md hingubated 311%. 269 oyodighy drora Ishakan Cﬁﬂ@mf@a kharvgsted by
t@a using priners pINCG74 (5 - GA TCC GGA GGI  GGT
CONUITEEE' VT GTA CGA TCA CTG AAC TG -3', SEQ I D NO 194) and
pl NC-76 (5 - GT ATGCATTAGGAAGACACAAATTGCATGGT GAAGTC 3,
SEQ ID NO 195), introducing a 5 Kpn2l and 3'
Mph11031 $i.tleymuizgatéant ofmiog witthAP305 anHedBhuman- | L- 1( 3

100198} BRgaerals hublediee pestrpeniegh vl nppL Thgear wentyfive v

of o gt SR e PR B2 pE LR i DR B PSPATY Efhgyn on o

ventrahsidey) odufpproedsy o )and\wag 28 1 elisf ¢ h‘Ed redrddibipd1Bsam dhys 0, 14, 28 and
pAP649. 5 m of LB liquid mediumw.th 20 g/ m
35, anéﬁﬁﬁa@m makyzed 4pi0g gravse Bhaibiepe-shefilc ERb¥A ated with
a single colony, and incubated at 37 C for 16-24 h
wi t hout shaki ng. The prepared inoculumwas diluted
50x with MD nedi um cont aDOERGS&RO g/ m anpicillin and

10 g/m kanamyci n and i ncubated at 37 C overnight on
100198 EREice latese pres capiade Whar pedsce - %9119 mﬁfqt@flﬁa% ceppenigation of 1

ST P B W M RN S Rl 0 Blom aays

0, 14,AR20%¢ 8% LBdndlahPibedi8s ar-EV&&thefdl WEh @ﬂzyn@aftlcm} #dbeRE A iMouse 1gG
are diluted in PBS to 200 andln ect ed

antibodybguiiadediies pif pooee gira aie qa{,qylated as the average of those dilutions which
lead to half maximal optical density at 450 nm. Immunization with AP205 mIL-1B119-269

yields a high specific anti-mouse IL-1[1;9.269 titer. This demonstrates that immunization with
AP205 mIL-1B119269 can overcome immunological tolerance and produce high titer

antibodies which recognize specifically I1L-10;19-260.



ventral sides) on day O, day 14, and day 28. Mce are
bled retroorbitally on days 0, 14, 28 and 35, and
W@ 2003/039582 anal yzed usi ng nousle-nl L- 1(3119. 269- BEEEPI00€066866

ELI SA. D. ELI SA [00199] ELI SA plates are coated with

nmouse | L-1(3119.269 protein at a concentration of 1

pg/ M. The pIatq§Iﬁwﬁrgh@ﬁﬁﬁﬂﬂﬁﬁg(ﬁhfplgncubated Wi th
serially diluted nouse sera fromdays 0, 14, 28, and

[0020@5SerBotindcamiminod:ewithAP206t mbi-¢f 1yt ircehaytesitd 6althgir ability to

| abel ed antl-nDuse | gG antibody. Antibody titers of

mhlblhﬁlasbén@@% af goascHy- éﬁlpaqt@a taétStrﬁ(‘eengeEhb%A Blatespe gherefore coated
hal f nmax

with a rec%g %Qr?t 34\;11 freﬁepzt%rfll quﬁ %us1?%pr£ﬁpé6g %En(%(lgiti(ﬁi (Ste g ug}n)fl and co-

incubMb®hilE sé‘netl'cﬂlhn&&e&' setCrr@ftrhicORESEnibd dittRE 33288265 hBL-1P)10-260
Thi s denponstrates that i mmuni zation with

or w1‘rAPABBOfmalon&( ﬁﬁldlSDO(Eﬁig/mlamf ms&:ﬂnﬁﬁumrﬁlhdggcqﬂ 1L- 1[?)119 269 10 the

G5 S5 A g il 8B 0 ol gy mouse 1.
1B antgbg%\{) ﬁglé? 084QF §X1dajt:se Eéh m’]m%a%d) éﬂ\%‘[ﬁ{]ﬁ o, Z&f1 T @ Gfom mice

Sera mce | I ze
immuAR2ONitMAP2DG 31,1869, @k ok dhe inHilEs thediidifig bheiotsealdi-1 B dheo to its
to inhibit the binding of nmouse IL-1(3 protein to its
receptpp vEiprens . e fran micgiwenugizediwig &P3P2 a td@dlot Whew agy inhibitory
effect! %gg‘rb 4R ”heIHLJBsftJa e?l}eapgt%{m% 3&1 f USIHHné@? d—qnﬂt_ﬁélég 269 clan yield

concentratron ¢6" I'icu
antibodids WHi@ e @bless h@utfanl@mﬂy i8RrdchoH BF AR dscell L t{% \é}ﬁatnh its receptor.
AP205 m L-1(3119.269 or wth AP205 al one,
ng/ M of nouse |L-1(3119.269. Binding of IL- 1(3119 269
to the imobil torl Ef fusion protein

i s detected mﬁthﬁg%blngﬂyF &Oﬁﬁf Hhuse 1L- 1(3

[oonﬂn’frhm@M@ﬁqeﬁwﬁﬁgr apusity BERRX hgml&olmslégaayegnmummm with
streptaV|d|n Sera fromm ce i mmuni zed

AP20ARRID5 MB iko-2641i6 Sﬂmngzﬁ@d stxtoRguryfeimale txlb/ctrinee karmﬂhlere@omflmmumzed
nmouse | L-1(3119. 269 t%rltS receptor, whereas, sera
WA

three fimghomiles Gt aid &3 Wiihe AP A2 58 L 2liPowac @84 for maise wreamymunized at

v IR LA 7 B, OG5, B TPIRIE ol g vt 1 o

free ndiMLiHQLLELsAMRI@BuRHE tl@birﬁlahﬁndl@ﬂz'[ s@dvitgoft the injected mIL-1B119.260,
interaction of nouse IL 3119. 269 and its receptor.

serumpsanphesying oviledra wa bicteae jand 3oh after 1@6@@@2@1}&] areeseid nfoy theprelative

1ncrea?%h$ lgéll%zcilegﬁ p(ﬁx;[h%\éfof ﬂ%r{l]lﬁla?c?r% Ifgo éL[@ A%%%S—Xnmumzed mice

show 1d\%88h¢ datBsken X tseruiPUL -4 RGBLGRARLRY, CwhIES i€ immunized with
therefore immuni zed three times on days 0, 14, and 28

AP20inhH.- NR20Bndhiowl¢r3g 29 eR6Mildndctangr Thesealatr ladlcmmhattzthd antibodies

produ%qdeb; gﬁ@g&ggu%%gmgpzoaﬁzﬁg%e g]e ?(? p@é?ah%le Ispec1fc cally and

i R A BRI 1By 0™ U

sanples are withdrawn before and 3 h after injection
and anal ysed for the relative increase in the

Corfdinrayaali A0St mikel forogsdiinm mawsstmedel of rpumatoid aghritis

10020y TR g e &P ST s i S T PR Collagen-
1nduce%P@tQ§Ltﬂ11hocﬂe(l LD eI HIBWV] GRikY are MBhYhiFRd $ibbNERRAS- three times

hese data indicate that the anti bodi es
(days O 14 and 28) with 50 ug of either AP205 mlIL-1B119.269 (n=8) or AP205 alone (n=8),

and then injected intradermally on day 42 with 200 ug bovine type II collagen mixed with

complete Freund’s adjuvant. After a booster injection of 200 pg bovine type Il collagen



produced by i nmunization with AP205_m L-1(3119. 269 are
able to neutralize specifically and efficiently the
Wee@7osdskammat ory activity -ofl+L-1(3. G Effi cmyEmO06/066866

mixe a&%ﬁ?ﬁw@lé éﬁﬁ’ﬁé 12%@? 31? g di%ﬁlt apef exralqgrlile o a%ally basis for
the d&%@ﬁﬁhﬂ—oﬂé@ﬂrﬁ% %ﬁ)ﬂ)tﬂ@uﬂ'dlﬂdapﬁbdrér r%ﬁigefr'oﬂnn() tde 1s ass1gned to

muri ne collaﬁ%gn- i nduced arthritis no

cach |pgppccording tathe degrien of wslderingend avidbog pk)setf‘fﬁde @nd arﬁfé%thlckness of

all il Rimeitu Rl o SRYy el dh oStk C oL injortign AP2QSGIL-1Buis

seo-iminfi@lyedl NhREt 8w At {tﬂﬂ@rﬂédu}ée@@v@k@% e 4&nWat Reat@OwR&h compared to
bovine type Il collagen mxed wt conpl ete Freund's

AP20adnummaned nace eMoaedyonsAB205_njleelfii onssamnpOlzadgmipsyiinglay only a

e |l | a 2007/ | 61- PCT/ EP2006/ 066866
minor, ey il AEGBIGR S Ry AP0 G By e ngdnerease
in hin@h k18 XAMMREH TaRerRtodathby tHRAS Hta ERSw tHah enslaNeh@RRIR APR05 mIL-

arthritis synptons. A clinical score ranging fromO to

1B119-B9 $tsonghs prptasts mece amhnflamimatior endlichgicalosigiseoldathrge infthe CIA
d reddening and swel ling observed, and ankle thickness

modelyt a1 hind Iinbs is nmeasured. Four weeks after the

second col | agen injection AP205 m L-1(3119_

269-i mmuni zed m ce show a st ron?l y reduced average

clinical score when conpaAdPLitol0 AP205-i nmuni zed mi ce.

Mo AP205m L-1(3119. 26, d di I
ol e caopisie R bn ang b Mg B L e TR R IS S o
[002052 énhﬂmi ezsgghe%&%néda #inb Ll 1'18%%?%@9 hiy RIL-1B1ic

ankl e t knes Taken t gether, these data show t
269) Wasnaropli fzealt byoPCRi ftdm ARPOYA hibtary &( Blrhon H6& tssbueonghgy ohgonucleotldes

i sprF G AL ECAU HATER T BRRRe Gk B B B o2
and H[qysm $'SAPA TANE TN A GIGA AeA @Mmrrﬁch@@mGZ@&G 3’ SEQ ID

3] The nucl eoti de sequence encodi ng ami no acid
NO:125)6dig69edowith Xinghand EdRY hmchlm(I@ilms) the 28@rpssiensvector pET42T(+)

[0020{!’]”2%i dﬁ]%dl?fﬁéfg&? fa%oucgfl% % re'p| aEI gt% wrfl%raregmn\%etween the T7

MM@T%TAVC%%W CL B8 dtdps b link
romN0124) and HI L-2 (5'- ATATAT %&CA s by new linker

sequersAATTATRTrditricAG ressigEQf pprotjoy of fpsrest agjagasips avilhy a G-terminal

tag (Sﬁgﬁﬁm 56) %&%g %ﬁgg ?na.gj ﬁ%@%@ﬂ?é?&&%@ﬁn 11Mi%?tl?1r d1rst step

plasmbijp]E"E-ﬂQﬂGi) Rgastdigesvddol gh Itl&gte@ﬁmcbeﬂi ‘Aﬂgrﬂndsmdéﬂandp‘hﬁm)ﬂ@ératmg a
atrtld he T7 term nator of l 42a(+) (Novag en% n two
958 by {TagachbhugHn ﬁhﬁﬁgrprogl@&aéﬂ dd, tewwrl%tﬁr FEPeseE of @ (Phlstag, S-tag,

two }ﬁg(Pa.r @Sd%ﬂo[ﬁe Qﬁulﬁpl? rc%rﬁh% SAE, Tl’ﬂg ?Jsﬁﬁltdl Q§72abg Lfﬁ{gﬁ{%an&lﬁaﬁmg the

rm nal rrsing a H s-t
Vectoraha:bkhomry st pEded 2a6ht wamlmgatbcﬂ rallné rhgateml t fhier snesled p:omplementary

olisoe o R AR thgFTA T PR Efe KR TS itefinthioaaTan

TTGARtAESN t T_l'DIOf 0000e; g X2t 5 NTTAGGTARTPOSRATIACTCGA
a GST-tag -ta t wo Hlsta}%?)andthe mul tiple
2

GCAGEBREAGAACET FES(ihiel T4G72Y bpSERaen®: St aivinagrise
plasmt(flj pé%"]{-é%%@ﬁ{lﬁ Cge??ﬁ% tg]g p (fl %ﬁé 4%%&@ Wasﬁﬁegﬁzeﬂ by (fj igestion with
restriction enzymes Xhol and Awvrll, and ligated to the complementary annealed
oligonucleotides 42T-1 (5"-TCGAGCACCACCACCACCACCACGGTGGTT
GCTAATAATAATTGATTAATAC-3"; SEQ ID NO:128) and 42T-2 (5'-
CTAGGTATTAATCAATTATTATTAGCAACCACCGTGGTGGTGGTGGTGGTGC-37;
SEQ ID NO:129), resulting in plasmid pET-42T(+).



ol i gonucl eoti des 42-1
(5' - TATGGATATCGAATTCAAGCTTCTGCAGCTGCTCGAGTAA

WA TEA0I952 3' ;

SEQ I D NO 126)62and 42-2 (5' - CTAGETRRBEI006/066866

100208GHG T TG #1086 o,

Eﬁ;ﬁ%gﬁgﬁlékcggﬁnionggﬁéﬂﬁ(ﬂ gave

rise to&@0d pHrapTHIBSE, O, P EFnié¢ 3R6Hld ¥Waedéd NRAIINEGREeRYcorresponding to

I gestion

wth restrict

i on enzymes Xhol and Avrll

the matnct hwgan ¢0-13cartdhe Histgyl ardeat(Gteymanhegdteide-containing linker (GGC,

SEnggﬁgﬁiﬁgg oti

es. 42T7-1

O PYOAE ARSI YEQ ID NO:190 C-terminally fused to

SEQ @%Wﬁ%ﬁﬁ%ﬂﬁﬁﬁ&eﬁdhe RN ARUARIL 4B 4s changed to

isoleuCrhAEHIA TUAST STl AHXIAIsE RYEAA GuAGCRIETI R GlahekoT)
", SEQ ID NO 129),

»@ protein

resulting in plasmd pET-42T(+).

was P P60 8has BECcritRGTHERL 00610 668A6 115 §0DROB) iMAXAMPLE 1.
cl oning of the above nentioned fragnment hlL-1(3116-269

into pET-42T(+) gave
PET8ofililg, dkprbdord &9d

protein correspondi ng

ri

pik

se to plasmd

KitathdRSMh SR ELAGS
t he mature hunman

ihipted
1(3 and

]|6-€6-9

[00206] Biyssiteagliractdd an@ageresisnaf thy gilainné- ploM2a0-hiLR P ld-pk eexpression

(GEC, SEQ ID NO 178).
vectors doisiea diiiere

Thus, , :
nigeefapDhween Yol Buge MisieD Ppteiiswerctconstggetyd. To this

I . i ginal IR0 i_due
aim oSG i T G180 15 SRS
manufhb®F@R iRGRICEbAS. THYRKBRS4iON vadisks AYF ihbiCatiaanIaf gt he,

human | L-1(3116. 269 protein

the fusion protein

AasRSA Eulzc%ﬂding to the
eucinitn thrs

Froteins are
was performed essentially

listed dis  dleller B blegether withe thayroligenypldotige 3paig- 289l perothsiin copstruction.

Expreria AT PG 5 ool SFRE Fo68be

purification of

16390t BUGHT %l

rformed as

R

describd aaeossim of the plasm d pET42T-hl L-1(3116. 269,

expr essi on

vectors for

ten di fferent nutant human

I L-1(3116. 269 fusion proteins were constructed. To

Tablef(‘{': It(f?\(eg?llfe%otgggﬂgf irﬁbg%l?rg%ggerg%igg Irvtatfe[ﬂtgl alﬁigcoﬁiégn&]feto%%gsn Ssseidsfor their

constrii@iysf acturer's instructions.

for these

mutant 11-1(3

The expression vectors
19-269 proteins are J|listed in

Expryssigp gecpry g

gePHER seuemse ¢ f

e ol i gonucl d¥igPrrslepsige pair ysed

for their [constwithehd on. | Expression and purification
of the diffenﬁl%mgggap IIL-1(3116. 269 mnutei ns was
per f or ned as’ descripedlin EXAMPLE 1. Table 3:

pETA2ThiérNiew d
(R4D) Ol 1 gonucl €
Expr essi on
(wi thout ¢
hl L- 113116

\bélf—lﬂliﬁ.eea(Rmm ei
QEE@®N§§?§ f‘
vect or nut ei
urification td
.269 (R4D) R4l

R4D-1¢X $rA g GEN TH ECOF ST A
DicTERETEAAC POBALGCEA-ONSEQ-ID NO:143);

Ny it

DCTACAGGGEARATGERY A -TCHF BINGAM4)

ETax ik, GOET D NG 1 3 D T e [ A ThPeO R T AC AT AR | D
P Wlfé%z;“ &%Dﬁém gﬁ-&am G TICAGTGAGI CTACAGGGAT
(L6A) ATCCATATG|35EQ- 139 NO| T44JGCACG CTCCGUGAC-3'; SEQ-ID NO:145);

L6A-2 (5’-GTCCCGGAGC GTGCAGTTAG
CTGATCGTAC AGGGATATC-3’; SEQ-ID NO:146)

PET42T-hIL-1B) 16260
(T9G)

hIL-1PB116.260 (TIG)
(SEQ-ID NO:133)

T9G-1 (5’-GTACGATCAC TGAACTGCGG
TCTCCGGGAC TCACAGC-3’; SEQ-ID NO:147)
T9G-2 (5’-GCTGTGAGTC CCGGAGACCG
CAGTTCAGTG ATCGTAC-3’; SEQ-ID NO:148)

PET42T-hIL-1B116.260
(R11G)

hIL-1B116-260 (R11G)
(SEQ-ID NO:134)

R11G-1 (5’-GAACTGCACG CTCGGGGACT CACAGC-37;
SEQ-ID NO:149)
R11G-2 (5’-GCTGTGAGTC CCCGAGCGTG CAGTTC-37;




PET42T- hl L- 1(3116. 269 hl L-1(3116.269 (L6A) L6A-
- GATATCCCTGTACGATCAGC (L6A) (SEQ I D NO 132)

(5

WA 2RCIEEHCG CTCCGEEGAC- 3'

('

f"l'f‘f‘f‘f‘f‘l\f‘f‘ f"’l'f"f‘
OO

r*r-r

1

SEQJr D NO 145) L6 APQT/EP2006/066866

CTOCATCCTEA Q' -

VY

SEOID NO

A\l AW W\ N ) B i

146) PET42T- hl

ST g o o

pET42TrhIL-1B(13316

Ds4rf T9G _(SEQ
NO 147) 19

hl L-1(3114.

CTCGGGGACT
NO 149) F
WO 2007/ 03

)(b%

ATCGTAC- 3'(;

PG, m&psme
NA32), T

1
269 (R11G R]

(5" -
SEQ | D NO

CACAGCC- 3'

111G 2 (5' - GC

9552 -63- PCT

D5¢161 (SGTACGATCAC TGAACTGCGG
C EQT b A BAAGATAICGC DA T AR CTGTGGC

r&csgAfrgE%%EﬁA CAGTTCAGTG

P21 (3116. 269
| DE@-1(X5' - GAACTGCACG

M%Cﬁ@%&b@AfﬁT&%@AT@E@dI@TTCTCCT
Eﬁ%@@@d@éﬁ%@” SEQI D I\IO 150)

pET42pﬁI41%;[g_2l(;;| 1
D54R) ( SE
(Dl“S‘((éAAGGAGAAc
NO 151 DH
CAAGGCCACA

N

(-8 1 65 DO K|

4R-2 (5' -

\GGTATTTTGCGAT

W

DidBLEE- 260 (D54R) D54R- 1 (5
AT AT AT TTCREGAT BT

TGTC-37; SEQ-ID NO:161)

TACTETCETCTCCT TG 3'; SEQ 1D

NO 152) pET42T-hlL-1(31
Drask 1 (& (D1asK) (S :!}%S%E‘%A%t &A?&%M%&R&%mmcm
GCGGCCAGGATATAACT. AAATTCA@@TAIF@GAE\QTHTGO IP@TC-3'; SEQ I D

A 1 DA -

pET4ing&MTT'L&%TTTAGT TA(\TATCCT GG CCGC-

(AEE"ND; 162) pETAPEThI L- 1( 311 @AE%C%TW@&H@%(%@%%“@%‘SAAATACC
( AEES50, 51)| $AREEPQ09) TGTG-3’; SEQ-ID NO:153)
CATGTCCTTTGTACAAGGAAGT AAEE@;:@AAATACC (SEQ I D NO 137)

TGIG 3'; SEQ I D NG 153) g
CACAGGTATTTTGTCATTACTTCCF1EH EEAGCARTE BICCTEERA PN AGGAC

NO. 154)

ET42T- hl L- 1( 31

LA&G%Q;EQLIDI\MBJ,)W 269 SND-1

(B r\uwu\.’) 54\ ( I\SN%z E A\ ] I\‘”II_\\f“I\I\fY‘I\f‘I\I\f‘I\ I\ I\ 1—\ /—\\
PET42TchIA AT ESED | D Néﬁ?égf G 3 : SEQID NO 155)
(ASND*™ (ASND™%) CTTTGTACAAGGAGAAGAAAAAATACCTGTGGCCTT

(SEQ-ID NO:138)

G-3’; SEQ-ID NO:155)

SND-2 (5’-
CAAGGCCACAGGTATTTTTTCTTCTCCTTGTACAAAG
-3’; SEQ-ID NO:156)

pET42T-hIL-1B116.269
(K63S/K658S)

hIL' 1[31 16-269
(K63S/K65S)
(SEQ-ID NO:139)

K6365S-1 (5°-
GTGGCCTTGGGCCTCAGCGAAAGCAATCTGTACCTG
TCCTG-3’; SEQ-ID NO:157)

K6365S-2 (5°-
CAGGACAGGTACAGATTGCTTTCGCTGAGGCCCAAG
GCCAC-3’; SEQ-ID NO:158)

pETA42T-hIL-1B 6269
(Q126A/E128A)

hIL_ 1[31 16-269
(Q126A/E128A)
(SEQ-ID NO:140)

QE-1 (5°-
GTACATCAGCACCTCTGCAGCAGCAAACATGCCCGT
CTTC-3’; SEQ-ID NO:159)

QE-2 (5’
GAAGACGGGCATGTTTGCTGCTGCAGAGGTGCTGAT
GTAC-3’; SEQ-ID NO:160)




SND-2 (5' - CAAGGCCACAGGTATTTTTTCTTCTCCTTGTACAAAG -3';
SEQ I D NGO 156) pET42T-hl L-1(3116-269 hlL-1(3116-269
WKeBBAPs32 (5 (K63S/ K65S) (KBBS/ K65S) PCT/EP2006/066866

GTI GECCTTGEECCT CAGCGAAA T CCTG (SEQ I D NO 139)

TCCTG 3'; SEQ I D NO 1% -2 (5" -

CAgS A58 b i h FECTS7)C an@?ﬁﬁg‘ 12,20 MRFEGNS D

NO 158) pET42T-hlL-1(3116- 6 IL-1(3116-2 9 -1 (5
[002071QLRGAV (EDABAY 3IMIA6MIdELRB AAroup are injected intravenously with 10 ug of
.. GI'ACATCAGCACCTCTGCAGCAGCAAACATGCCeaGT SEQ | D NO. 140) .
either ctirgcvidd ;ty;gEhI}npgl Iiblﬁllg.%g moplem 5rone of the human IL-1fB119269 protein

iR ) 7 G0y P S S be eeies " Erieon ond

analystd f&i thk eghiad inahsevinttiie odndenti@ionl df-thé polimfl2mehasoret cytokine IL-6.
. human 1L-1(3116.269 nuteins [00207] Three fenmal e )
Mice peqtqdewithitieeWHE tyRfr lytipanalle | Bing-mchTatFin piQva e SHOUS IMFIeAse K serum
16 hohuPliont fiSan Mt St PR STBY 1 DRSS Bl o mutein
proteiRHRW GNP h nEXANBleEscl@d noSeErvisc2aap! es are w t hdrawn
before and 3 h after injection and analysed for the
relative increase in the concentration of the
pro-inflammtory cytokine IL-6. Mce injected with
the wild type human | L-1(3119. 269 protein show a
strong increase in ser HXAMPI®& tbncentrati ons, whereas
mce injected with either of the human IL-1(3119.269
A.feupling of hgmand -t Bosgsotitd human 1h-§ fhopedaiteds taQP virus-like
i ncrease at all. EXANPLEp]ai ﬁ Coupl i ng of human
| L-10116- 269 and hunan | P58 269 nuteins to @
[00208] Cldémichk@rosspﬁﬁltih% logshe (vIQ208d hGhemicalp, 6L Qpsotkindid@e human
of the wild type human IL-1(3119. 269 protein and the
IL-1B hummmuteins af BXAYPIG) 1 0t @Bnarusilikexanrlde o peofoghed essentially as

Virus=4i icles was perforned essentially as
dﬁmmﬁ%£%¢?%é§ﬁﬁ AMPLE 2A. B. |mmunization of mce with
human 1L-10116. 269 and human | L-10116. 269 nutei ns

coupled to @B capsid [00209] Four ferale balb/c mce

Bpbnmgninapionef ericawithihuesanl - B¢ 30 and phexntld.- Hidrermuteins
t he

coupled to QP capsid
[00209] Four female balb/c mice per group were immunized with Q8 coupled to either the
wild type hIL-1B116.260 protein or one of the hlL-10;16.2690 mutein proteins. Fifty ug of total
protein were diluted in PBS to 200 pl and injected subcutaneously (100 ul on two ventral
sides) on day 0, 14 and 28. Mice were bled retroorbitally on day 35, and sera were analyzed
using ELISAs specific for either for the respective human IL-1B;16260 mutein used as

immunogen, or the wild type human IL-18116.269 protein.

C ELISA
[00210] ELISA plates were coated either with the wild type hIL-1B;116-269 protein or the
respective hlIL-10;16.260 mutein at a concentration of 1 ug/ml. The plates were blocked and
then incubated with serially diluted mouse sera from day 35. Bound antibodies were detected
with enzymatically labeled anti-mouse IgG antibody. Antibody titers of mouse sera were
calculated as the average of those dilutions which led to half maximal optical density at

450 nm, and are shown in Table 4.
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and i nj BCT/BPR006/066866
si des) on day

0, 14 and 28. Mce were bled retroorbitally on day 35,

Table2d 2@fa NEr %2 Rl Rdd EluRAs)
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L 1/Q11R 269 prnfnl
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(D54R) 269807

Qp- hIlQHBﬁ;L@ZQﬂSMﬁ/ElQ@H})E
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26083 03241 Q3-hiL-1(3116-269 (AEE50, 51)

LA~ A~a—a~

287625 143835 229862 140169 Q3-hlL-1(3116-269

- 6 : 7 ] o :

o021 {PRIRE: s dFi i ERER GRBEE el 3995 ¥ Jastyioagipg ggeinst biL-

1B116.0kd MEéoved Sadeliratidh hdkbeidRP of BL2QMVHELABA) »L FRtER vaddiddbinduced
170434 86831 [00211] Q(3-hlL-1(3116-269-i muni zation

high Igﬁrdmtcschgamghbtvthttb‘t sespéctivg Bl bodinsgeiagachey irnunogen, and the

JI%( 69. Mreover, vaccination with either of the

Wﬂdtw riEir2@PI@eB69 mut ei n vacci nes i nduced hi gh 1gG

titers against both the respective hlL-1(3116-269

mut ei n used as i munogen, and the wld type hlL-11

116- 269 pr ot eDnln Btrol neutralizatioeof hmhiag AL+ of human

[00215] éerglof mice immunized with Q3 coupled to either wild type hIL-1[16.269 protein or
to one of the hIL-1p1;6.260 muteins were tested for their ability to inhibit the binding of human
IL-1pB protein to its receptor. ELISA plates were therefore coated with a recombinant human
IL-1Ireceptorl-hFc fusion protein at a concentration of 1 pug/ml, and co-incubated with serial
dilutions of the above mentioned sera and 100 ng/ml of hIL-1[;16.2¢9 protein. Binding of hIL-
1B116269 to the immobilized human IL-1receptorl-hFc¢ fusion protein was detected with a
biotinylated anti-human IL-1f antibody and horse radish peroxidase conjugated streptavidin.

All sera raised against QB-hIL-1[;16.260 mutein vaccines completely inhibited the binding of

100 ng/ml wild type hIL-18116.269 to hIL-1RI at serum concentrations > 3.3 %.




[00212] Sera of mce inmunized with QL3 coupled to
either wild type hlL-1(3116-269 protein or to one of
W@ b@7/8955211 116- 269 nut ei ns-&ere tested for thRCT/EP2006/066866

ability to inhibjt the binding, of IL-1(3

protein to its F]ét]é‘p‘_f%? .“e‘EEi‘]nSz%t‘ﬁF‘é{}imr e therefore
10021 FETHE bt Pefte BRGNP ERRIbdp: GRS hkififuion with B
coupl&@btd Bichpalddl tyet RILS & @ky pebtdibitdraSoref oft the EDOMR 6060 muteins is
) menti oned sera and 100 ng/m of hlL-11 116-269, )
investigatpde T hree Bpmalicr{ep IdHeh mice pegreup e therefdie immypived ithige) times on

n -l receptor |- hFc fusio roteln,was detected . .
days T nd 28 M RONEBL T PR 3 AR RURES A HE arc njected
intrav&RusE WARIISg RENRXI WAS @y KORILUYRL 0, AJ £RbAYHIOFee naNd mice are
Vsera@faisedl}%gainst Cx3$%fL-1?%11%1269 mut ei n vacci nes

inject@batphe sahy timehiith thedsateexniziund bhgild ftypel Q.- Hyfavbo. Wislrdadout of the
. type hlL-1(3116-269 to hlL-1Rl at serum concentrations .
inflampaterynichyitxg) Poamresd 582 1 Beews. sevMERIUN) 6 BGEravm inpediately
before/dniA Hﬁﬂ&r iﬁJ et hﬂqa&iysia&fir]thé pe@%’é/%]dna;gfse'iﬂ tﬁ/e'd:\égcentration of the

neutrali zing capacity "of the antibodies raised by
pro-inilammumaitagtayaking Hh6. QVhemasiphied nhioe ehdvharsttng dndrygse in serum 11L-6

hl L-1(3116. 269 protein or to one of the hlL-1(3116.269
concepfigtigng hiagter jnggraign of htled By mispamaupmer Math QP ceupled to the

: r.Qr are therefore | i zed thr 1] 0 days
witd e Bo I o GhE s L Fi o 58 r he TB e gy B ncrease
in serghd I1-BMHRigRFeMhGE RS ehibdbEGlIRd B, | Nt riavenausly nbhtdlizdd by the
g of free Mﬁﬁd type hlL-1(3116.269. As a contro
antibodies seduged betheiveecingse i njected at the same time with
the sane anmobunt of wild type hlL-1(3116.269. As
readout of the inflammatory activity of the injected
hi L-1(3116. 269, serum saxphMe3 mRAr®E w t hdrawn
i medi ately before and 3 h after injection and
Amghigriagion @f MY Utinduged|inflammatioarhyzisempnizatien with QB-mIL-1B119-260
opcent rati.on of, the ro-infl amatory cytokine | L-6. :
10021 BE0S Ot et S afiraRiraar s R LG glmonosodium
urate [MSE) ceaent [Rhis Mg peRiaffcuBE tisBic@CMIN cBfstals have been shown to
hl L-1(3116.269, all mce inmmunized wth coupled to
activatechéhe s fadledy)9ALRB linflggmagmxs yepdivngim ther produgima of active IL-1,

BT T S -
charadidristit (c¥1th6 . A&9Asd. SCEfHII/6 1161t | (¥ ﬂ&%b@%ﬁﬁglﬁ@%ﬂa subcutaneously

anti bodi es i nduced by the vacci nes.
three hpres atoimet Wegks afitevBlS- witll 86 e QBrinhlantfatdenor)P ng of QB VLPs alone.

one R AP PR e B iigPiigs s b lne ticperoncally S 1.5 me
MSU RHRGIPISiahb@R er MRNSEIRhsI it At&abdMRd] Midysdudbphil Rumbers as
joints and periarticular tissues. MSU crystals have

well ap ghhcanlgetntions oftheingatrephihehoswatigactaaty KA lapd MIP-2 are measured in
periop it 1SRG E =iy mrRetgReR R S bty Bl aspgrophii
and MIPOMRHIKQ cbh@nirdrd B a8 PRI immbAf8¢ E&ihold 1 ¢ Of

the disease. C57BL/6 mice (5 per group) are | mmunized
subcut aneously three tinmes at two weeks intervals

with 50 pg Cn-n1L-1111%3§gﬁﬂﬁ&%§¥ pg of QL VLPs al one.

One week after the | ast ion all mce are

C h@mleAGERB N dTlek paBneh AN 8 oinimiinfelenéephailis bYS munization

crystals. Six hours after the challenge mce are
sacrificed and neut roighiQB-mlkbHiis a5

[00215] In a mouse model for multiple sclerosis, C57BL/6 mice (8 per group) arc

immunized subcutaneously three times at two weeks intervals with 50 ug QB-mIL-1831;9.069 OF



wel |l as the concentrations of the neutrophi
chenpattractants KC and MP-2 are neasured in
WEeoroensenl exsudates. QL-mMA711119. 269- i mmuni RPEHEPI00€066866

50 ugo Bﬁmgﬁjg g’é.e ugﬁg%nenﬁu & '%'t %L%Enmanﬁﬂdﬁ'ﬁ%cglééﬂaHQ%Gng injected
subcu&ﬁ%EJsmithEi%@g%ﬁgB 1O RIENRIWAIR SO ‘?ﬁﬂ‘ﬂiNGK, SEQ ID

aut ol ne enc y nmuni zation w
NO:190)-mixkd Klifhl Sordpl9te] BRAAS} abjuvantmous thenmadhel ddycandmwd dpfselater all

. scl.erosis, C57BL/G mce er. group) are_ _.inmunize )
mice g GESH SBTHEFYoOnFA e it ﬁé@ nBor PRI EREN; Migsr VB ISETsf o  daily
basis RE RYeiPhs %ﬂ-ﬁf%&o%@gl %fmo}%f@nggggdrgﬁ)igﬁé?thé @ditowing scheme: 0, no

PCT/ EP2006/ 066866 B0 p P VI Ps &l one. ne week
clinicdfdigmasd; HeS5,| et ofi tarhUmnzat, i tah caiiplatély ding;el .5 njimpttaid and hind limb

e R IERL 0 0 RS PSPyt i i et

2.5, belaiepepRdlr BMadisb geirdyant 3, mpRE SALBrafl d¥nAMicht \[p@ralysis; 3.5,
days later all mce are injected intraperitoneally _
complgjet thlago@ hgd bmbsralyss ped vijdteral fipridinal parglysised, ol garalysis of

. dajl asj s r deyel opnent of neurol ogi ca t.0 ..
hind. §2 o Agibs Ranf) FonrngnbeReb s o Slepiy CRiveen clnical
symptBhS $ARE cofpared 89 OpAmrh@iled hite; 1, tail conpletely

[inmp; 1.5 "linp tail and hind |inmb weakness (unsteady
gait and poor grip of hind legs); 2, unilateral

partial hind Iinb paralysis; 2.5, bilateral partia
hind I'inb paralysis; 3, conplete bilateral hind linb
paral ysis; 3.5, conplete bilateral hind Iinb

paral ysis and unilateral front |inb paralysis; 4,
total paralysis of hind and front |inbs.

Q3-m L-1(3119. 269-i nmuni zed m ce show clearly reduced
clinical synptons when conpared to Q 3-i mmuni zed

m ce. WD 2007/ 039552 -68- PCT/ EP2006/ 066866 WHAT | S
CLAIMED IS: 1. A conposition conprising: (a) a
virus-like particle (VLP) with at | east one first
attachnment site; and (b) at |east one antigen with at
| east one second attachnent site; wherein said at

| east one antigen is an IL-1 nolecule and wherein (a)
and (b) are linked through said at |east one first
and said at | east one second attachnment site. 2. The
conmposition of claim1l1l, wherein said IL-1 nolecule is
sel ected fromthe group consisting of: (a) IL-1
protein; (b) IL-1 mature fragnment; (c) IL-1 fragnent
(d) I'L-1 peptide; and (e) IL-1 nutein.



3. The conposition of claim?2, wherein said IL-1
nol ecul e is derived froma human. 4. The conposition
w@Rooangsene of clainms 1 to-H8wherein said | L-BCT/EP2006/066866

VVHAiﬁggﬁyi@ﬁ%Bg n IL-1 beta nolecule. 5. The conposition

claims 1 to 3, wherein said IL-1
mol ecule is an IL-1 al pha nolecule. 6. The
conposition of claim4, wherein said IL-1 beta
1. <ﬁm0€6@&@0n§0@@ﬂ@@ged fromthe group consisting of

€ B P g LR v EtB)M chitpnd o8 agg%}%egn Lieq

{H; lathetsaomaidreigon thh aT[EastQﬁim%‘dntil adiaclohert kiad; m 5
wherein said IL-1 al pha nolecule is sel ected from
YheiGH withal lsast Ape antigepdy an 11 mglggide probwarigin yma (b> are linked

&Q%h%@%g ger%ﬁ%e f%re{nlﬁpé Qa‘?ﬁ%gtg&}%ﬁ%g%&n@%atﬂaﬁrﬁsﬁ' E@a

al pha peptide; and (e) IL-1 alpha nmutein. 8. The
nposi ti.on of. an ne, of. cla wher ei n said
2. The Somppafien 8f el yhoreipep 'fﬁrlo%f%ﬁlﬁmﬁ? fegehdragy the group
esifsghgBly consisting of an am no acid sequence
selected fromthe group consisting of: (a) human IL-1
Eet all-$BEEWiD; NO 49); (b) any one of SEQ ID NGO 50 to

Q NO. 62;. and éc) an am no acid sequence which is
§5 gaépuﬁgeﬁﬂggpn referably at |east 90 % nore

efﬁyambgn@htleast 95 % or nost preferably at |east
% identical with any one of SEQ ID NGO 49 to SEQ ID
(D 6lL-1geptisearbnposi tion of any one of clains 1 to 4,
ﬁﬁer insaid IL-1 nolecule is an IL-1 beta mature
agment conprising or preferably consisting of an
amno acid sequence sel ected fromthe group
consisting of; (a) human IL-1 beta 117-269 (SEQ I
3. s eenppositios) ofelatar?. herein gaid 131 gnolegle ispleriyvest ﬁq@nlasle)m
(c) nmouse IL-1 beta 119-269s (SEQ ID NGO 164); and

4.  The composition of any one of claims 1 to 3, wherein said IL-1 molecule is an IL-1 beta

molecule.

5. The composition of any one of claims 1 to 3, wherein said IL-1 molecule is an IL-1

alpha molecule.

6.  The composition of claim 4, wherein said IL-1 beta molecule is selected from the group
consisting of:
(a) 1L-1 beta protein;
(b) IL-1 beta mature fragment;
(¢) IL-1 beta fragment
(d) IL-1 beta peptide; and
(e¢) IL-1 beta mutein.

7. The composition of claim 5, wherein said IL-1 alpha molecule is selected from the
group consisting of:

(a) IL-1 alpha protein;



10.

11.

(d) an am no acid sequence which is at |east 80 % or
preferably at least 90 % nore preferably at |east 95

wGOR000/039565t preferably at |-e@st 99 % i denti cal PGU/EP20861§66866

e 64, SEQ I D NO 165, and SEQlD
&f@l@ﬂlaﬁgnﬁaﬁ I\?@%’SE Ftion of any one of clains 1 to

) ¢) whel @ipha$Riptheht-1 nol ecule is an I'L-1 beta peptide
npri si r;)%éor preferably consisting of an am no acid

@Bqugnéél Ipeptidegaid om t he group consisting of: (a)

yopeq NO 89 to SEQ ID NG 116; and (b) an
geﬁn ﬁJaC| §s%1(e%%lgnce which is at |least 80 % or

preferably at least 90 % nore preferably at |east 95
% or nost prefer abl¥ at least 99 %identical with fi
Shecynposdiy qafgnxong ot ¢lgingEtyq 4 vigrein gaid 1h-1 mplecule is an IL-1 beta

gaif%ﬁ) ?f@gﬂﬂggecﬁgﬁrm§ cgﬁs s‘ﬁl_n%'o a? e ac(i)({ ueR&ERLR from the

I'e 1s” an a protei
gmnprcblssiistglgmf: preferably consisti ng of an am no acid

uence cte f t roup consisting of: WO
07 (%@#ﬁ%ﬁ%@gy 066866 (a) human 1 L- 1
giéghiﬁgﬁoﬂé%fls@d\ﬁﬁ@so {PIEAM 10&205ndSEQ 1 D NO 37 to

NO 48; (e) an am no acid sequence which is
&) | gagmu@oic% sqouepreefiBchiy 3t ledst BB &6 torgiciablypatdeast 90 %, more

o Sty LS o R Ry on o

I\IO4§EQ]12>N('§h1@t@c$|mp§)N03@2 of one of clainms 1 to 3 or
5, wherein said IL-1 nolecule is an IL-1 al pha mature

fragnment conprising or pr efer ably consisting of an

' f
?g%ng(l?nsl Cslltgon (ﬁ%ﬂ?r&flg B énlgin vi;ho ?% ngglurﬁt)lg%e 0 IL-1 beta
M@)fra@&ht neouseising- dr qirﬁhﬁbﬂylzoﬁslﬂmg( SEQ@nl BmMQ: 263) sequence

and (c) an am no aci d sequence which is at |east 80 %
e endbg grogp corsiding ol o4 nore preferably at | east

% r 99 %identical with
%ﬁy %%Igénomiageﬁ 1p2eaR E%QgP 96@ B MO 163, 13, The

(h)rrpkmhanlinlbétadﬂé 2@9 (SE@HEBN(’D 1t66)3 or 5, wherein said

1 I L- t i Si

b7t wPat - B4 fReb el RRHBRRHE sequence T
| egi @&lmof Jc%éqsgn&r\QMEh c;soa%a?st l80 9, Ur pré@labBMM 1@5@@ 90%4, more
QID NO 67 t 8; b) an amnno acid

seq upietsablp pclgagt 95 &ﬁ Qraacst pg@er@bly@t legﬁé}%’ﬁ) a@nylcaltwnh any one of

or o1 Sr AP SECAEEYBLRR AnCheQTBIOBany oneor

SEQ I D NO 67 to SEQ | D NO 88.

The composition of any one of claims 1 to 4, wherein said IL-1 molecule is an IL-1 beta

peptide comprising or preferably consisting of an amino acid sequence selected from

the group consisting of:

(a) any one of SEQ ID NO:89 to SEQ ID NO:116; and

(b) an amino acid sequence which is at least 80 %, or preferably at least 90 %, more
preferably at least 95 %, or most preferably at least 99 % identical with any one of
SEQ ID NO:89 to SEQ ID NO:116.

The composition of any one of claims 1 to 3 or 5, wherein said IL-1 molecule is an IL-1
alpha protein comprising or preferably consisting of an amino acid sequence selected

from the group consisting of:
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13.

14.

15.

16.

14. The conposition of any of clainms 1 to 13, wherein
said VLP conprises, or alternatively consists of,
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er eof f.an,R rj.ophage. 15. The conposition
%5 aﬁyn%hﬁfbﬁﬂ@ﬁgé%gq@%%gjfx, wherein said VLP is a
WP aly et JRYEQ Iasices T eptragen NG:4sThel conposi tion of
any one of clains 14 or 15, wherein said RNA
fract & poplearsed sesjuairee WNRh aditledst S fagy pseltwbbed lpgsdAP %, more
Q3 205, 2007 - 01- R ; 56
Ty, B D g o Ry Bfera g S 5 A (RRF O o one of
sai dSEQrBtNotcac ISmeNID 8id:48.i s | i nked to said second
attachnent site via at |east one coval ent bond,
wherein preferably said covalent bond is a
TR@ b&?@&éiaﬁ BEBEL o8 in;@“? 15 3ROS | i Q0in Ui 1Y, 1 HholEhd WBan 1L-1
to , erein sail I rst "attachnment site conprises,
alphpnefee dlxgynens comaprismg oopgfaaidy coneftergadt] an @aninamcitbsequence

roup, of | ysine. 19. The conposition of any of
gﬂ%ﬁgﬁnggga%@Ppﬁﬁ@¥%W%(’aid second attachnent site
&9 "PRiRSSIL-Phlphh &1 enablyEh I Mo Fh),f hydryl group,

preferably a sulfhydryl group of a cysteine. 20. The
gonposiisd Ibal alphahy7-870sc(SEQE NQ: b637andwher ei n sai d

hrst attachoent site j.s. not .a lLf hydr 0
e bR sz "ot 3 b F PRl heast 0 o6, more
wher gicfersa dt lehd1bage, @fmeabebrdfbbly antkastSBi G i@dntic&asith any one of
one antlggﬁ, does not con?rlse a disul fide bond 22.
The SBRPONOiGPrHFEQHYNS:163.ains 1 to 19, wherein only
one of said second attachnent sites associates with
said first attachnent site through at | east one
mhe cp@pbdditien 60vad entlainxohdo B3e@d$,nghdreinasaii NGl enédsehle is an 1L-1
unjformtype of binding of said |L-1 nolecule to said
alpha Pepfidet Q%W%%Sl%@r@ie??r@%}’ GOBHIPEHNs@RFARCId sequence selected
abias Shiigidohat associates with said first
attacﬁggﬂ%cs?fenﬁé a sul fhydryl group, and wherein
Gai dadylent ofdE€T D a6 dtsBE Q@ IDAYE@:88pard i cl e i nt er act

hrough sai d.associatian to form.an ordered and
dpetl B8 il sgarnaryidgh 124 1SS0 Yo EriER Gricahy0 %, more
one BkfGARY ABledst08 od.bor MR hRIFTaBIF 261 ARII9I8RddrSichIUs@Tany one of
tothe NN or the C termnhus of "the coat protein,

mut abEQ IBrNOrdgnetiBIR Neredf , of AP205. 24. The
conposition of any one of clainms 1 to 22 further
conprising a |inker. 25. The conposition of any one of
Thatdempdsitich dhny\Wiel@hs 1 3& i1 8, Wherdinr@ldeeUp @omnprissQd dDernatively
NO 64 or a nmutein derived thereof. 26. The conposition
eInsEy Obnecombiprl feat 1PIoteimsg Mipels e¢tn fragments |thareof, of an RNA
%@g@hﬁ é s SEQID NO 63 or a nutein derived thereof.
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The composition of any one of claims 1 to 14, wherein said VLP is a VLP of an RNA
bacteriophage.

The composition of any one of claims 14 or 15, wherein said RNA bacteriophage is an

RNA bacteriophage selected from Qpf and AP205.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27. A vaccine conprising, or alternatively consisting
of, the conposition of any one of clains 1 to 26. 28.

wabe7w3ssi ne of claim 27, \Amalrei n sai d vacci nePCEEP2006/066866

void of .an uva t hod of .i nizatjion. ..
16 So Pt L e Yo e VBeeRmarbptCRUbREMTR is tinked 10
&di@isBEond24Ata@hméd §iR ¥ ANAR|onel cNHRBN boRp- WPPerem preferably said
phar maceuti cal conposition conprising: (a) t
evans bendis agonaieptidd batidai ns 1 to 23 or the vaCC|ne of
any one of clainms 27 or 28; and (b) an acceptable
phar maceutical carrier. 31. A nethod of producing the
Thepespdditoh Off angryf cdfime l1abng, WhtRi2&id GFst biigchw@de sikecomprises,
of any one of clainms 27 or 28 conprisin (a)
BF 79 g by IsaanupIng) graum re ferably araning ggqupag fAYHitRent
site; (b) providing at | east one antigen, wherein said
antigen is an IL-1 nolecule, an IL-1 protein, an IL-1
rh¢ woenpbriaigmestt anyanf| dlailnspépoi d& ohe@in lshid lsaeohdiattachment site

wth, at Ieast one. seco achnent ite; an
POARISSS SLPEFISERYalid 2s fg‘yg&y |5 paﬁérai?ﬁx Pg%’gthé’g‘)yl group of a
e said conposition or said vaccine, wherein

sald at |east one antigen and said VLP are |inked
through said at least one first and said at |east one

d attachpent f.th :
T 2Bimetr e PR of clefod or e WSt ABIGT BAebENof s not a
Gllfydryd Gro®r 28 or the pharmaceutical conposition of

claim30 for the manufacture of a nedicanent for
treatnent of a di sease, wherein said disease is

Qﬂg 1{1@&’s1‘%0n (‘SJTl %Cto%%ka[i};'lg My tll? {1@ 28 \th& Ss|a1sdt 11 &&%gg of sag(? XfLP and

vascu I Sea I nneri

bdid hielon@ba ¥ntthicd cdwe a0t cdntprise Iardwulﬁdeawnal rmru ne
i nfl ammat ory di seases; (d) bone and cartil age
degenerative diseases; (e) allergic diseases; and (f)

TRl R8s ) S\ D B SRR o ochmen

a6 (mlssi]cn?gest\mtlc bad fir8 2ftastineene isite faouhditdeas end Borapeptlde covalent

r di seas erein said scul.ar. sease
W@Pa B & paale %ngh “@Ené&eoqu@ng gt &léﬂnlﬁolecule to said core
}Mlﬁﬁl%' WheRid sglli SRRP Oné ScHhd ﬁﬁ@l’iﬂl&lﬁdslﬂel—th&t' 9&9&9@? R¥ith said first
| ammat ory di sease, wherein said inherit
atLa,cmm@e‘rpgmjgnzt sulﬂf}{dayingp@p,ya@ wherem $agd 11-1 molecule and said core

particle interact through said association to form an ordered and repetitive antigen array.

The composition of any one of claims 1 to 16, wherein said antigen is fused to the N- or

the C- terminus of the coat protein, mutants or fragments thereof, of AP205.
The composition of any one of claims 1 to 22 further comprising a linker.

The composition of any one of claims 1 to 24, wherein said IL-1 molecule is SEQ ID

NO:64 or a mutein derived thereof.

The composition of any one of claims 1 to 24, wherein said IL-1 molecule is SEQ ID

NO:63 or a mutein derived thereof.



27.

28.

29.

30.

31.

32.

famlial nmediterranean fever (FMF). 35. Use according
to claim 32, wherein said disease is a chronic

wa@eaogiosasone i nfl ammatory di‘Beases, wherei n saPdI/EP2006/066866

chroni c autoi mune inflamuatory di seases is systemc
onset juvenile idiopathic arthritis or rheunmatoid

Al {dcinel ©ompfing2® AeEAHMINLohSsEd2bM B coMPEEiBbM oS ahy one of
di sease is a bone and cartil age degenerative
dieesab89s26.wher ei n sai d bone and cartil age degenerative

di seases is gout or osteoarthritis. 37. Use according

to claim 32, wherein said disease is a neurol ogi ca

Ths easthe oteeiigiT, §aedin Aidreltcidkogdsaid of serps ahs

mul ti pl e sclerosis.

A method of immunization comprising administering the vaccine of any one of claims

27 or 28 to an animal or human.

A pharmaceutical composition comprising:
(a) the composition of any of claims 1 to 23 or the vaccine of any one of claims 27 or
28; and

(b) an acceptable pharmaceutical carrier.

A method of producing the composition of any of claims 1 to 26, or the vaccine of any

one of claims 27 or 28, comprising:

(a) providing a VLP with at least one first attachment site;

(b) providing at least one antigen, wherein said antigen is an IL-1 molecule, an IL-1
protein, an IL-1 mature fragment, an IL-1 peptide or an IL-1 mutein, with at least
one second attachment site; and

(c) linking said VLP and said at least one antigen to produce said composition or said
vaccine, wherein said at least one antigen and said VLP are linked through said at

least one first and said at least one second attachment site.

Use of the composition of any one of claims 1 to 26, the vaccine of any one of claim 27
or 28 or the pharmaceutical composition of claim 30 for the manufacture of a
medicament for treatment of a disease, wherein said disease is preferably selected from
the group consisting of:

(a) vascular diseases;

(b) inherited IL-1-dependent inflammatory diseases;

(c¢) chronic autoimmune inflammatory diseases;

(d) bone and cartilage degenerative diseases;

(e) allergic diseases; and

(f)  neurological disease;

in an animal, preferably in a human.
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33. Use according to claim 32, wherein said disease is a vascular disease, wherein said

vascular disease is atherosclerosis.

34. Use according to claim 32, wherein said disease is an inherited IL-1-dependent
inflammatory disease, wherein said inherited IL-1-dependent inflammatory disease is

familial mediterranean fever (FMF).

35. Use according to claim 32, wherein said disease is a chronic autoimmune inflammatory
diseases, wherein said chronic autoimmune inflammatory diseases is systemic onset

juvenile idiopathic arthritis or rheumatoid arthritis.

36. Use according to claim 32, wherein said disease is a bone and cartilage degenerative

diseases, wherein said bone and cartilage degenerative diseases is gout or osteoarthritis.

37. Use according to claim 32, wherein said disease is a neurological disease, wherein said

a neurological disease is multiple sclerosis.



