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DI ABETES FI ELD OF THE | NVENTI ON [ 0001] The present
wo pwentdean is in the fields of nedicine, publiPRCHERID9052639

i munol ogy, nol ecul ar biol ogy and virology. The

i nvention provides conpositions, pharnmaceutica

USBIQIOENTERDEUKIN-VEONJUESA THS 1IN HHE TREABMENT OF DIABETES

anel i oration and / or prophyl axis of diabetes,

preferably of type Il diabetes. The conpositions,

phar maceuti cal coWpEEDIOTHEAINVRMCIONES of the

j.nvention conprise a .core ticle and an antigen,
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prefe@BRUFIHR 11 I HPRE Mk %ﬁfboﬁ{i‘&ﬂsp&g)/mgc%mp §@rﬁpos¥ﬁ‘ﬁﬁ§ &hdvaccines
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conbi nation o th. Although the pechani sms of .
PrevgRie ‘gg%efe@’ %?%@%B’ g il lE’r’raEeth IP’Y P O e BRPEEzA R aggpst IL-1.

fully elucidated, stress and inflammatory pat hways
have been inplicated. Metabolic stress caused by
repetitive glucose excRELAIAD ABJs| i pi demi a and

(0021 ROKE PePate R il DAHGRi @helaBbli QORBIOF dhat K3RLRS By ikt frB&nce of
pancieas characterized by | ocal cytokine secr e%ll on,

hypprel yeemiihererie de&dctive milin peprdton, insuleeiqtion e pteosibsration of both.
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infilgptigse Pecell@papieas. aryleid depoognd tewsinileth hps e,rr_leze@%ys a master
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SUMMARY OF THE INVENTION
[0003] We have found that the inventive compositions and vaccines, respectively,
comprising at least one IL-1 molecule, preferably a IL-1 mutein, are not only capable of
inducing immune responses against IL-1, and hereby in particular antibody responses, but are,

furthermore, capable of neutralizing the pro-inflammatory activity of IL-1 in vivo. In



i nduci ng i nmune responses against IL-1, and hereby in
particul ar anti body responses, but are, furthernore,

w@apabbw4df neutralizing the pro-inflanmatory BCT/ERI0DY052639
of IL-1 in vivo. Inaddition, we have surprisingly

found active inmuni zation with a conposition of the
additiow,evd hayn surgpssihgle dound attive isummhizetict withna odmpdseion of the invention

i et-i.nduc i ab tlc enot yp a, nouse .node
resulf 1 1RGP R e R Rt REasehe GugfGE (8 S gt
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for %I)‘)fle%t ikef olgeu E“]C galtn]gﬁlgg%% oylgs C?%Z‘% eegx i g”? Hrpg 1L-1
betalrﬁalecuﬂeQQ&ilizxdnﬁpl@m@ Agnest, the invention t her efore

@éOVI des a conposition for the treatnment, aneljoration
00041 5 BpmyAPAKS Seonventigndhersforp pervddests) sprapositipgeoy fhe treatment,
amd| ARES LSy pmﬁgﬁalxqb Sedidy, GRIRRSIHANY TR 113886 cté@wifrein said

core particlewth at |east one first attachnment site,
compRB@] gPnngiseh: é@drﬂ@omﬁﬁm@ with gt lgasy piraférst dtieehment site werein said
cord pgaHil)le \Qru\é d]rk% %5'319%{6 (I eaz {)r g ﬁgusgé]a?t%lé/ ﬁ)?efgtja{)]lg% \lu:'ug-g%(% particle;
and (le)eat mstomd aatlgeaohﬂeattleast ¢re, seMraaacvhmdneSlm; whe@st thoateeast one
antl%%ll co%lLHrlllégs() % C%’P%?%S br %gal e(llft fe%lo%F%l%rqrhtzsrag)?yo%?gécl[ed from the group
conﬁﬂrmgl(ﬁ‘tlL-rlg)rOﬁceml L=-1 rﬁ)al’[m"e dtagmentL Fl-1 ipaptisleeanfl TBg namtin, Wherkin (a)

and o i ety e ol R Pk e Attty o gpo wteas

one k@A8d at@RBmEAtlsgé and the at | east one second attachnent
site. [0005] In a further aspect, the jinvention
[0045¥l ol yButhsr REOEF tquﬁtl%ld%wfi%ﬁ SEIIPRFitign GoTApSRg fap a virus-like
partRE GVLqi) %vr&h\élt- E‘)asthE Mir@bied BASA s@t@eanfd'(f))satt 1@kt (ﬁférbﬂﬁ' n with at least
site; and (b) | east one antigen with at |east one
one seqvpf dtt@ahm@tﬁmnwhgﬁet@aldmé?aét onegatigeragoneagt cavsts of or is an
I
IL- laltﬁ 1 grag(? Hﬂﬂ%fe?ﬁga% g&{gt?sclaers lé#ﬂ%edQﬁrob\gh %ﬂ% h{é e!jsé,[glﬁé %géf aftd said at
least @&sﬁecqmleltthq:hr@etnt sited Ilsap@fmedleedpgdm@nesagb@dmt one antlgen with at
leasfl 5&6 stecoggi & taacﬁlﬁeélte sr#e WO ngtesfo(l‘rerg{aegeirabq 8ons§1esg§ ngl) a 19 1 rnolecule and
(ﬁ)shﬂ&rconprlses or preferably consists of (i) an ILI
»and. (1) . nker. [.00Q In a furt
W“‘We bt b’é‘tﬁ‘ %@%Fmﬁoﬁﬁ?teWWr%%Pﬁg %FSF %?aCBW%téhtﬁéﬁﬁnked to said
secdidta@tatigmdrt BEE Hiala®lcast dhe $6¢00H bahd ackviEA HrFbaBly\shi@d @tleast one
Ieaig one coval ent ggnd, wherein preferably said at
covglgy bpngyigg nepwariElsborond i s a non- peptide bond. [0007]

[00d7) & % Hfr{hlaleﬁreféh%ﬁ ehbeANRALAM MBhkt SRl tigdn WRRS 1A 6ne second
antigen wt | east one second attachment site

atta@mmt pitccep gy isesy @f ipfarbly conpist of s(Dan: IL¢] petapnglecule, pergin said

- (R S0 s bl DNy SRR,

(i) (@i lnt)kea, Wherker saidihiakei gowarided sank ercopdnrprilestsiie dand wherein
prefﬁr%gl%ns%d? gﬁ(grcc%%g)%sessort ?eeffttgl{r;lgb nm%tg P]Q Gg@g{S%@%Oslg‘é%mi BGCG
(SEQNAD N’CB)S&)J pie8EBly GGCG (SEQ ID NO:188); wherein further preferably said
linker is covalently bound to the C-terminus of said IL-1 beta molecule by way of a peptide
bond.

[0008] In a further preferred embodiment said at least one antigen with at least one second

attachment site consists of (i) an IL-1 alpha molecule, wherein said IL-1 alpha molecule is

SEQ ID NO:203 or SEQ ID NO:210, preferably SEQ ID NO:203; and (ii) a linker, wherein



(SEQ ID NO 188), preferably GECG (SEQ I D NO. 188);
wherein farther preferably said |inker is covalently
whowadodedd t he C-term nus of said IL-1 beta nol BEYER2009/052639
way of a peptide bond. [009§]_ In a further preferred
enbodi nent said at |east oné antigen with at | east one
saids &ulen deoatpriacsh s tsegintl eatcolsergt stepfand | wheadin | freferablyplad linker

nmol ecul e rein sai - I ecu [
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S d attach and erein prefer aid
bout“f CATmERISS §al%fL E)P@P%Flé?tﬂc cbymey of %Ptﬂiﬁ&é“f SEQ ID
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aspect, the invention provi des a vaccine fo

treagmett afeciebasgs. direlseabds of prnsflddimicyesopaid ypl@rmace@n% ep@gosition
comgﬁklg% V(@f ﬁte%nﬁ)gﬁﬁ(gﬂ §# fig unx%!tltlgﬂ b ALl ¥r %( A anlﬁ\)eﬁtftdﬂq 9nd (b) a

e conposrtion of the invention, pre
phamfiafcatrtcal\loeacaemmﬁcan[l@OH] In a further aspect, the

' ve OVId 1ar nmc utlcal onmosS: t i
[OOitsﬂe b eét{iI Yoot Slngbeg Rk plrop(rae% 4 P5H] O% QF e?tm (8?1“65 preferably

typedil dladttes said memomhamprﬁmegl hdra@istCiogpo smtnlumno @oﬂmdf&bﬂn@: amount

npagsj.ti.on of the invent.ion t.he vaccin
of thp koG HER . arl B BP0 L HECatR REant ynssalas Aya of the
phah@cEtREL coh@%ﬁ(}n dfth@inkehtioh @ ardgRaglt prefchdly t3\uHabhiapN
rovides a nmethod of treating di abetes, Qr ef erabl y

0044y pdn p fuighogsspedd; thedmienorHyRY Ui e 450 g éa?nCﬁmg%V%@f the

mveaaoﬁ rsmmsomgms rkne ﬁ(l&ﬁl@h' Mﬁ/oarmtﬂﬁet pfmideEtiaP BRASIsttiof b f the
of t e |nvent|on of he VaCCIne of the I nvent 1 on,

invegtien or tf@fmétrwéacbﬁwfrﬁa@@htawt fos dFegasnt ¢f shrbetos.trieferably of type I1
diage{g,\g’qg hon Lo %@er?d?%ﬂpdl;h unipef erably to a human. [0014]
I'n Ffer aspec

urt e I nvention provides the use of
the conposi tion of the invention, of the vaccine of

the | ”Ve”tbﬁ’i‘%xlﬁﬁg/ﬂsccﬁlﬂt'ﬁwa?rﬁ?ﬁ W ERFoN

conp03|t|on 0
[0015] Unless defined otherwise, all technical and scientific terms used herein have the

same meanings as commonly understood by one of ordinary skill in the art to which this
invention belongs.

[0016] Adjuvant: The term “adjuvant” as used herein refers to non-specific stimulators of
the immune response or substances that allow generation of a depot in the host which when

combined with the vaccine or with the pharmaceutical composition, respectively, may provide



invention for the manufacture of a nedi cament for
treatnment of diabetes, preferably of type Il diabetes,

WO pooanowws mal , preferably in a human. DETAI LEDPCT/EP2009/052639
DESCRI PTI ON OF THE | NVENTI O\ [ 0015] Unl ess defi ned
ot herwi se, all technical and scientific terms used

for hher een tmance enﬁaecesialimmnmaméspgmseas?rﬁamdoladijyvmtujerestcom;ﬂlete and

e.of grdi nt h
e idn: P bbl tHgert [ obmerRapveRre Dby dyertelly timinum
hydfoatticlvadt ' pra&rabgedmhﬁ;r ehd) mefifieds ri@amoldipepedel fFdther preferred
stimulators of th ne reﬁﬂgnsg or subst anc’\‘?ﬁ% t hat

adjuypity, dreqRmsral £F s mu asaa deot & YERCCGoHKH SHRgRces such as
lyso‘l‘ééﬁplhn%iuwhfch pbh81sy aﬁcﬂj’dﬁﬁ)n@r p@bﬁdbst r'tﬁl Pé?ﬁﬂﬂ&?se Ukéyﬁ@l'e limpet

onposition, respectively, provid

henﬁﬁya@ménﬁlaﬁ@@aeqom% duupasg ﬁéwy@lts ﬁ‘l‘cé‘f 9@@%@ (a%ﬁﬂuﬁv Qﬁwttarfeuerm)

andc@ &)ﬁ@ceﬁﬁﬁl dda%‘ﬁ{rpélfchead 1ahRdrs ALl WeANhowd! MMHBWRA. Further
al ni uvant, preferably alim num hydroxide,

adJunr@@ﬁ that admynmrawﬁhml@ a@BwPSitiens ontircanydndipp é}ﬁﬂd@tebut are not
|
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ances s
CRlLlyt)@ﬁ),I emmmmm sabst l(lAkam)c Mfeﬁsyoq)m 17ﬂoIQMril%n©M b tdnd €Eirosomal

adjuaant tﬁﬂﬂg%g%gﬂe ade %} ta r%tﬁ la J cqu 88?0 Csﬁl}% e Of tg?f& substances. VLP
have( b&@ll deh&alGallavertitied 2Que radjn)arandovworey, neb@eh éﬁdjm\rmpaﬁyumd within

an are also well kno rther
the a%ﬁt%xv o B PRl G B ahm it b FHE vhed foF e Hentive
@ﬂﬁ&ﬁl fatheNB r&ted tB@n hildiGsHal, @[Btlhd?i(ébﬁhg&lenb ut are not
to, Mnophosphoryl |ipid inmunonodul at or,

[00],0’@ i uvgﬁtlaqyeés u@ lggem @ﬁ: ferm “ar@g@_ri’g@@rs ta1a e les @Qplstlg of being
bouﬁd%&‘ga antMSd? Bra Weill’é@eﬁgyl(ﬁ@ﬁ) ir MR byﬁNﬁ{df nfoRIQRBI The term

uvant t echnol ogy e adjuvants can | so conprlse a
antﬂﬁent utseusf harisealsulsseammsssss Tvegll hmtp@et*.aefém aglagrar &l 4dgitionally

capa%GfES 6F 'bpiﬁ? r@ccbgﬂlge(fl ut}{@ muhp‘ggs\fgﬁ’an%? b'é!?%ﬁﬂ)%ble of inducing a

J uvan S use In the context o
hunmmllmoalne owsponsefagd/sr tedlubam uad]uw anspomoticadaigrtg theh @cttv&tﬁbn of B-
fventive co S t.her
and}ér %dlxmg%ogpf{] fna%,l llsot\}&/e?f1e(:1rt o ulre ]E)hr%gn lehdt dd ieﬁal%rﬁses ?he antigen
contﬁﬁls vs adinked @i dﬂ" h tdhle:pitepsdnndamguvgem adj’u@’fnﬁr An‘raﬁ)tl@n can have one or

morfRL G (BRI ot ARG R LB BB RS bfao i

that TIhe efniﬁgé’ﬁ v@mtpr@@f&'b],y ﬁs%ctklfiﬁﬁcél\l@r El:j 3  highls Cﬁe%ﬁ@mﬁ%ﬁ@s with its
T-ce epi t opes ntig s addj tional |y capabl e of

corrpP RGNS FEgRY are%c%yw{a %@u @ﬁpﬁlﬁw%l}ﬂocg%% ¢Hf CRs which

ma;ﬁ@eo%h(&i 8 otrRA eI 0Ek. @snﬁ@éﬂ%%@'us&d‘ﬁ@ﬂaﬁ heSANSEMBRHLOBS several
el l ul ar 1T nmune response |leading to thé activation of

indigigel/anggony- wﬁm‘@mlw” aHicd hemyn PrRBCTlery e Hel molecule,
the tﬂbqtprotl% E S%Eghlg—: f_‘f_ rlhéé g??g%zg&n datﬁés ﬁﬂ?&egﬁﬁ Ad e 111
mutgidj orostrireferablyaianiiggail r@fans thavellghenuggin. If not 1ndlcated otherwise, the
term “antigen” as used herein does not refer to the virus particle or to the virus-like particle.

[0018] Epitope: “epitope” refers to continuous or discontinuous portions of a polypeptide
which can be bound immunospecifically by an antibody or by a T-cell receptor within the
context of an MHC molecule. Immunospecific binding excludes non-specific binding but
does not necessarily exclude cross-reactivity. An epitope typically comprise 5-10 amino acids

in a spatial conformation which is unique to the epitope.

[0019] Specific binding (antibody / antigen): Within this application, antibodies are defined



nore epitopes (B- and T-epitopes). The specific
reaction referred to above is neant to indicate that
W@ b@oastskyen wi || preferabl y react, typically PEI/EP2009/052639
hi ghly sel ective manner, h its corresponding
anti body or TCR and not vv|t ‘the nultitude of other
to ba Bltelciﬁaaﬂilﬁ&ndmg TERy ild ©theraytighe walr e e igya fotihye(ka) of 10° M or

et LEREDY MG Gl MR Rt IRy o uh it B Rrably

10° ws 6l gtezrten Thpafehay abhryarftﬂbfoey Sant & reindlyl detdrmﬁﬁﬂﬂb(yublne of ordinary
.the IL- r ot ei re fr n he | L-|
skilkip or ef‘ﬂfBPlF IP’YIS %‘Bf‘{m Yalvsiicds g?\LOT Py Ricarenalysish
[0039) e@gé@ﬂ& Yind BRLITIGEN TLL EtREStod) OThd htdrhction MBetvRich a debepfdiland a
i ndi cated ot herwi se, the term"antigen" as used herein

receg digara caepecharactenivsd vy bigphyaicti mpBody gqnralldknown in the art,

1ncl¥d1ﬁé' Soi dxsmpRaELisH & BLARL BlalFEN. hQRE:1 m@f%bﬁl@ %erege{rgédea[s%apable
to continuous or di scontinuous portions of

of swllfwéptbm@gvm IEhl eeaeptie whow the bmdmm oliper |(Ifla)c<eﬂ seid Iyl to said
f "M
A RO S ST S5 R T
stillmame preécatiy a lbﬂsnm ri\g bmti ndxselsfefemblm d@sts MU &; véncmhrupieferably
saldcliolsrgc%Pg?&}”gt% aIY iL ¥recB% or Prtng O%llfs%¥lph IIlla(I)lh nﬁgrlagl%‘l h?fhljarq Further
prefe@blyh ealdﬂltbpﬁeptbﬂadlﬁﬂ)rlﬁﬁem hore [y fadtaisig c()ﬁmsﬂsbﬂ‘dtyly/one of the

scagira i 1 N0 st SERIDIRG S gL Brerd M, 89 Bk atefior spmprises

or padférhigl BoﬂMstsfbf%nPbﬂHBfl’ﬂlgs R fdnBdstSEQ IﬁiNOOf66JaQ@ SMQIDANO:167.
p ¢
reater, pre erably 107 M1 or greater, nore

(007 efstosistsd: 108 tﬁms SSQpiaset o9 “aRppeiatipR’t apussde papinyrefqgo all
posdbid WQF' %F&éﬁlﬁ& ch@fﬁ%alq{ltfefa@ﬂl&ﬁ Bf whith 808 hﬁfé‘éﬂle§§r@ t]&ﬁed to§ether

r eadi deterri ned by one of ordinary skil he ar
Chepriest nés(acﬁwlné igplndgecarvaden raad anardcywilent 1%@}&@9%& y@rcab%amples for
non- %b@?ﬁ&{t %1‘[91[39[ Ial%)l nik Qrggrgltloﬁp er%'dlfogﬁolgé RALAGioh] & ﬁydéo gen onds,

-1 receptor The i'nteract etween a receptor —an
wheaeas e@‘elybino mtdra@lamjarc aascth.ebychar dcrlxemplz,e@l tyalontdphysiuchis ester,
ethegiélﬁgqqlz)egégﬁéﬁ epgg%ccggbeon qphgrﬁlts ot s,C lfa%g#nr-]%%ﬁulfre glgﬂdes such as
thiotthert elgian@lsanﬂmas capabl e of speC| fical I y bi ndi ng an I L I

ceptar, he bi ndj
10025 88 S riap! DR £l A S i che Birbob s T g e it o am
clen@nt @@t is HairdMyloccufiPg ewipi efcevBb)| yre@tablﬁa&h tAOWIM df an RNA
still nore preferabl a

d
bactgrieghage g yvhigh is @ggfwa{l@gﬂdﬂﬁdims% e ﬁre&r@ﬂg F%BWESVtIsPaPBaH RNA

bactbtiophag& caﬁm@svhicﬁ t@@sek&ndl atfa@ﬁﬁah Qfte Mag)n!sbrm&ﬁ TRE fﬁ‘é% rmabhmem
nost preferably human. Further preferably, said IL-I

site peckespiln s CIRisHS & 88lypertidpraa aptied agidatsingpiadsna peges agiolangleotide,
a nf081 81 s %?&tégﬁmi g S%Qdérp Nabohe of gox‘ﬁﬂﬁgnh %Wn ﬂl@ogrescem

nost prefera ' IL-1 feceptor conprises or
retinpl,efligodipénn, coetel s, plﬁenalm}eﬂ@rh%ﬂfoﬁylﬂmwsb quenchsmBEYy Ir@ctive
oo Qb 88 AIFERLD Mt Ll ROF LIRS ol o
gua]lnélfngr gibop alidtidpys grdnb;sorv\ay&nbmxt&)ﬁlehabd)ty AC]btef&frrealembodlment of a
oi ned

t
chorp Bt i e 1t SR FBHE ST T b SR RE egine acid
prefo@BlyGAIVRi®RNIn & Pic@radlch®B8imehy i Atst BxRARPLASItE @ the amino group

of a lysine residue, wherein preferably said lysine residue is a lysine residue which is
naturally occurring with said VLP, preferably with said VLP of an RNA bacteriophage. The

first attachment site is located, typically on the surface, and preferably on the outer surface of



non-coval ent interactions are ionic interactions,
hydr ophobi ¢ i nteracti ons or hydrogen bonds, whereas
w@omaliexnt3 i nt eracti ons are based, by way of exBOPER000052639
coval ent bonds such as ester, ether, phosphoester,
am de, peptide, carbon-phosphorus bonds, carbon-sulfur
the bdrfdsprsf[eralhlyasf tthd ddtPhef anoRNiAr‘rbatEertoxph@ 30 22ferably of RNA
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throaglb rdeast pne covplsnthoepnrefsrabltheaveh at lsest ane ﬁepﬁéﬁm’@e}/n gyfurther

preR¥R@ em D dRALYNHE ROt dt%%hm@npﬁ{eulfsq{at@ﬂ'all%i%ﬂ:tcn%ﬁ§ w1th the VLP.
pol ymer, a secondary netabolite or conpound é iotin,

Altetnatiselys i preferred ermbpdimghiibs ifige mtatphnwet sife ip erigicially added to the

vLPhg Q?M@%é&y&%h%ﬂ% nk HAQY, {téjc%}nen&ﬁtefi‘s &Q&'ﬁt&@%ﬂ said VLP through
reactive group such as an a carboxy

at lgstamp coalatibéry drefdralgy dupugheat l'cystromx ybptghe dopd, weherein said VLP is

a V?]z 8? aengllflﬂx ’&)agtr o] %eg Iééet &% ﬁ%%%agterlo%lﬁé%b%r?ﬁ ani%rther preferred

embodandrit Vﬁd@frﬂtﬁ}ﬁtaﬁﬁheﬁg sithB thé Eﬁtno@rb@ﬁbﬁ@%mﬁ Iré@dlleSWhheln said
amn roup of an, am _no aci d refer si ne.

lysige ’ii‘flslg‘flgfsrae SIRBH YR 0af it ql fﬁ‘iagg’c r?e‘fﬂa fofgn P§ an RNA

bactbAGphaga, %s%r@fé[chb@%fd@hz&(%h&i@mdpﬁ&ge@@ In\akf@f&m @referred embodiment
preferably said lysine residue I.s a |ysine resid

Sald\/@fﬁfcwapgmﬁ&tsu? Y ANATHBR GFUP 9§ AW St @@%ﬂ Qﬂwoabp@r@? abpyRNA
bact‘é’hBﬁha%@'they&E tp@fer@f)‘lly@% c%@%t@fehpwhﬂg%es a-rri?refekafb?} con51sts of the

attachnent site Is ocat ed yplca y on he surf ace,
amigachopt efacabt pf SEQ HA NfdBern sirffglss mﬁﬁeﬁed wopodiment said first

attaﬁ{ ?&%tl% ¥ lﬂiruetr%gd y"\ghe%m gﬁ:ﬁ Phage g& I)}E/ﬁﬂe?&%ﬁng ?% | ggl%ci& residue of
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a coait pra@hlmalnfermly e WaEpIptees@nm RIYA bimermph#wcmpst preferably of RNA

bact@rlo h%r a By 1Ph élrl'tlh %lf% u{ﬂg et saldhﬁr gacﬁment sete is a lysine
artiel o4 HEORABeTE

prefera
remcb&&ifﬁtddbﬁ)tf[ﬁ@ﬁmdﬁRNAbﬂce:ﬁ”epBigbﬁﬁof the VLP of RNA

o0 et 8B PR G iR T sqouhBefmenete” rfers

to ahNerhdnk Sthicht & aRhRABEIR o &LirRigi 6itlAGS QBicAtie drti/ﬂciamlytdd@ed\/’soothe IL-1

t hrough at st. one coval ent bond, preferab throu
molggulq anddp v@.@tﬁ% £t akacherr st ﬁlaa%ﬁ dinksfeTh ﬁﬁf‘é‘%c{ ﬁtéaahme Nie of
the ﬁ@%l&ﬁf&tpr&fieﬁbfyl i§ atpr&&ha@ tigd taepebuée Qﬁlﬁﬂﬂﬁﬁ' doM, a sugar, a

occurring W th ernatlve , In a pre erred
polyaptlertideen natutgk 01f $ym§16tl%lpvla@hrrr@rﬁ@0®ﬁ@ré m@at@#ltel qrj eomapyng (biotin,

| f
ﬂuo%gge%q rEt(ﬂlotl he (erg%mn thefhl RIS A 55%91 ﬁ{m dJS{F/(ﬁLﬁorltd of b cﬁérmcally

at t achnment’ s te’ i s associ ate fough at
reaoltleagtouo rrgcle av at eminobgredy, ap rabawhlgioppt h rsniﬂgsidrﬁtgrm@a@t hydroxyl

ne_pe a| d VLP j VPL ..of RNA
eroffict BFRNANE, 200, PR Vel Cog o skl (o) Afbored
embadfment hﬁx clpnhaéaéllyrrea:bueﬂgmdp rbemg teasedordd z[t‘c‘athlﬁetlt aﬁeh ixengulthydryl

e i.s the r S esi due,. ei.n

oo uleherPan guoniea pySasabe BCihERMGHE s LRMTUR eroup.
prefoiablyel dulthydr¢lf @6 @b facdteife RQidtic. AMOt@MMTIDS radleddNAwith at least one
second attachment site” refers, therefore, to a construct comprising the IL-1 molecule and at
least one second attachment site. However, in particular for a second attachment site, which is

not naturally occurring within the IL-1 molecule, such a construct typically and preferably



bact eri ophage, nost preferably of RNA bacteriophage

Q. In a further preferred enbodi nent said first
w@eaaabasent site is an am no group of a |ysi nePCEHBPOL052639

of a coat protein of an RNA bacteriophage, wherein

preferably said coat protein conprises or preferably
furtioremptiss af “linke”.dim amothaxcplelfesre«h aebodmofit tBECcb ME@cBmentrsite is

st e TS Rl RO TRab e o iietonf MEErRE through at

least ya¢d @eptfdeSUO(ﬂdl eln 8 fﬁtﬁeyfémh)edﬂh&:ﬁt dhe s@bnd aﬁmtneptr giteeisnpaturally

ocolfiG PR Hechr | MR HA bt by BRI EOHSS FRORFRR R second
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ysine residue of the coat proteln of
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sa1dl1§ﬂ%€’r iD8I:64 3:thd €1 RRIRSIE by 385 904 pkiashinent sit e
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a na%ﬂgl {Bsi con gt@ggﬁ%ﬁtﬂysﬁ %@W&eﬁfﬁlﬁg@%h 81 c'aﬂeh)?edof being
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003 PRRT P afirfod M e bR oFdieansroif o3 W8l il wess.
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mtefaﬁfé%éolﬂydy Tophgpis flbfkraaPS 5 JRIfioBsR DATIS aVhareati cospleny interactions are

baserde% t, 0959&%1@%@&)%!@% 5&%@%@&1@5& @&mmer SﬁhB%h'o&t@f amide,
sul fhydryl group. In a further preferred enbodi nent

pepiddgi gar @tﬂmplaw@mdb warbgnﬁ@lfqréooadwplﬂ Ay diogtheyrog dpide bonds. In
ceﬁBhZ}frt o é(rnﬁbd%rﬂét{tF st Qtfa% elgfsllt@%}{&" ttl?é &%oﬂ(ﬁﬁlta Hent site are

ecu e Wt east one secon
linked thaa e icasti dne bovaééne tbend, tpeteretlyp rtlgouglnataleasmm ranerteptide bond,
and G}I{qu m%rsI 2 era‘t!)]y thr01'1_%1 eXC usweq?/ %01‘{jl ng 1')1160? %}E "l(;l?entgmz glgnﬁ)(e&i as used
heread, thawbvee ndhals nétmnlymfec o a alremotmln@t: uf tab hyleast on filsngtachment site

in the | L-1 nolecule. a construct typigally . ..
and Sttt P TEHERen, Shep it ale "R Rt nd bielerif fdptirec
link@dced fethé el leamelﬂiﬁrﬁttaélhﬁbnﬁ seond Ak taacréasfecme s8tdnd@ dttSchment site
associ atg,d Wi th aeéss I nolecule throu at | east
1

throughy micspedipls feplegy e@@blreyebyﬁmﬁﬁdh agl pr eafé?lyd%{élsﬁléﬁ’(t ?f‘dét one,
prefBABS- oneNh@crbbitiRBne HRRMIiRRT ThJshﬁl §§F&a€&daérﬁ@qhﬁ@1msmd least

sité is naturally occurring within the IL-1 nolecul e
one [figst geshment sitgandarid pirlegse preegcandniiashmont site e casaleniiyilinked via

leas%rf a@%r@m &a%@y b ﬁét&tlofofﬁﬁicﬂtl)rllﬂ i:],%gﬁﬁ'rg(& \?%ﬁerkeu é]lje]f’ergoly said first

e pre erably throug erel
atta@h’f@fne siblsyths ainghol gmkepf ¢ dysurd weiduo andawtl@nemaﬁmhgl greferably said

secofnu efcf%l&%rgen? sﬁgl %Xﬁt gulﬁg o %[r%u er L&l ?tg r%sa %lu In 0 her préferred
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viral praotein referably a CL
leasE g RVl Ppty Bieferiip e @PuEh §t AR SRR Bfhayw, more
preféfablghthicigh apaladiee P fpePiicnBbnd(s). In a very preferred embodiment the first
attachment site and the second attachment site are linked exclusively by peptide bounds,

preferably by genetic fusion, either directly, or, preferably, via an amino acid linker. In a

further preferred embodiment the second attachment site is linked to the C-terminus of said



i ncorporated into a virus capsid or a VLP. Coat
proteins are al so known as capsid proteins. [0025]
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ester, et her Fhos hoester, am de,

In 2 pxgfesenssomhe B, anéarlfb’o%’fldslﬁﬁkﬁﬁ 5)11 by Sreferead cgbodiment

saldt 1%9@&&1%1@@5 (Qrexhrmfy RoREBe rdsiiueelnt fRhBY Sk re8 Ambodiment said
nmbodi nents th |rst attachnent site and the second

llnkert qoawhAEsor censises efreaadtiypine dysthnoigeiAucand| seidssecond @ttachment site is
A .
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.alternatively and refer an indirect e of
a0 oAt B SR Pk R G i ercompassod
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Prefaebbrngarvar eéélt 1eaﬁe0nep«‘r°érrlertatkﬂn9 BRE PIREFROBY MRt %H%ﬁst one
pepﬁc[e%%d | 1 RkElonte k& inkh %%B@cfcefﬁgl&g anﬂQQ%JSEEEt ab3&Ht & preferably
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is ais o @oidtlinkerh mernt preferablysananien adie heljoy conspkipglexplugivelyapdtamino
r I :
wcid 0GR P PRGN e e bR RMADBYY kers n he
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to 1?:25%!1%0% {?ﬁue? trelabgi §)/ f’f gor lg)[l Stqlo orsea]plr&eraglgr ﬁ)ggrteg éit rnosf1 %re%rab?y of 3
amind eds. p’eeﬁ&eﬁ'eﬂeld Enilimdforrgmetac ﬁtme)nfdon@tlseamﬁ;&elhﬂelytcoﬁslite)f GSG
e _second attachnment site are |inked through at
(SEﬁgg’sl}&ggﬁg) coval ent bond, preferably through at | east
[00me|Amﬁﬁxt hfi@ llbpd’ﬂdTla@ﬂégn e‘%ér(ﬁﬁ)o eideinkee frefealb )éflhﬂlétocttgrﬁbrlsmg least
excl usivel y peptide bond(s In a very preferre
one I AT AES e %Frl%lry Fettgdh o pide bRy ¢ase ngte&%ﬂ that such
llnké’rt tv&iﬁW‘%ﬁhmé‘té t&ceg@a&l HK QehifX Glds kdk@lu¥s. D¥IoRBRET 48 a preferred
bounds, (gre erab ?/ y genetic fusion, either directly,
embgdimept & pRIsIoyacidy inkeq gonsiptsrxchisively | of ko, adich residugy. {The @mino
e ThadERerl, S8 i b dri
e P e Pre Dy o R b AFRIRI el dnfng geids or
unngued ying etiys byowreiptlicdet, bkl}mmrell -Ipohituaty therbyf, gesigriferably all-
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antléencmyelgﬁrée){rglglsre&]é to a repeat?ng pattern 0? antygen orr) to a structufe wlsnch is

characterized by a typically and preferably high order of uniformity in spacial arrangement of

the antigens with respect to virus-like particle, respectively. In one embodiment of the



In a preferred enbodi nent said |inker is an am no acid

linker. In a very preferred enbodi nent said |inker
w@ogiees3 of exactly one cysteine residue. |n BCTEP100E052639

preferred enbodi ment said | ynker conprises or consists

of exactly one cysteine residue and said second
inveatil)racthﬂmmeatﬂiigt patiesn tiag s Rbomokityd pettan pCofairs ambodiments of the

. actly one stein Sld Fuyr r. 1jnkers usef

imveF e F Qe FRBER FoH AT P il HS vasleRe Rt P Bt and
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no acid linker: The term "am no acid I'i nker refers
with anyzonieiof Kesr scaenmpesi sslepigd Ifioasthe grrap sansiving of §EQSH HQ6 to SEQ

D 1;??%%%1’5 Illt):'}@%tl% B SETBNGGUE ahd §i§§rID H68%3 Q(?EE%% ¥0:165.
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IL-T groteétll'I esf an?zhammgl SCISE I%l I‘?Lezl %lg%ule $ ]¥rﬁf)era}b?yh P ngltr Iée’cessarlly,

Capaﬂj‘le_e(ff&mﬁhigltp tieoliipbsecht@fand atrméﬁlbriegeramcmpn@@; tagfo gical act1V1ty
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used ¢ N el Ry B fag TIL-QChllﬁﬁ'@@cdblﬁelmIBalplﬁa ﬁagnhemk QL-1i aﬂpha mature fragment,

accordance with this invention are nogfcu
IL-lc ar i RPHG &7 itk RipdR yPulgioepmRsising gy t%‘FlﬁtéVeFYe§?féF&?émg of an

polﬁegl&umem feUdBiRio AR s ti@frc@f&rs%ld BbISFpRAC QRRAS 8€Hast 80 %,
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beta peptide or IL-1 beta mutein comprising or alternatively consisting of an polypeptide,
wherein the amino acid sequence of said polypeptide shows at least 80 %, preferably at least

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



i nvention, such as antigens coupled to the VLP of RNA
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[0033] IL-1 fragment: The term “IL-1 fragment”, as used herein, relates to a polypeptide
comprising a consecutive stretch of an IL-1 protein, wherein said polypeptide is at least 50,
preferably at least 100, most preferably at least 150 amino acids in length. Typically and
preferably said IL-1 fragment is at most 300, more preferably at most 250, and most
preferably at most 200 amino acids in length. Typically and preferably, IL-1 fragments are



herein, refers to an IL-1 beta protein, IL-1 beta
fragnment, IL-1 beta nmature fragnment, IL-1 beta peptide
W@eroobiiede4bet a nutei n conpri sing or alternativePGI/EP2009/052639
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sequence of said pol ypeptide shows at |east 80 %
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e e ,,ea y %, a 5
Accpsifely Il s "t R s tlenb Rt yEuh B BT BRG e fn 1L-1
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refers to a naturally occurring protein, wherein the

fraggentioanesed kscjuanlels of ILshinetiratfiagnienty as cdsfingd. rvgherein said IL-1
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occurring protein 1s an IL-1 alpha protein or an IL-1 beta protein, respectively. Preferred IL-1

peptides are SEQ ID NO:82 to SEQ ID NO:116.

[0038] IL-1 mutein: The term “IL-1 mutein” as used herein comprise or preferably consist
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[0040D; buipreSEayd h- NbeBemuSED. sDIN®IegE] SEEityDs NS tea, 80460 dmore
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seguence whi ch.i s .at 800/ refe I
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ExapplerfBr ed IL-1 beta mature fragnents conprise or

[0041'] eﬁ@?@l@éﬁ/ edCIP08 lafha Qhutdis %moﬁ@mql §&Wi€ﬁ§ ¢es§ ehR0d0eHd, more
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is determined by the capacity of said IL-1 alpha mutein to induce IL-6 in human PBMCs,
wherein most preferably said biological activity is determined essentially as described in
Example 11.

[0042] Further preferred IL-1 muteins are derived from an IL-1 mature fragment, wherein
the biological activity of said IL-1 mutein is less than 80 %, more preferably less than 60 %,
still more preferably less than 40 %, still more preferably less than 20 % of the biological
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[0044é| &OBIPPYLqNs cpmprYiRg R ioasd delimein ais pRlF Antigep dnduce a titer of

anu&%égrca.lkdbye &fsﬁé&ﬁdang bR RhdILL Frn%[ém'ﬂb s&hd A hRuehH N (fﬁ'rl'%d from,
or an 1L-1 beta protein, respectively. Preferred IL-I

wheprip tdidititsr irag legr @0 /b prdei8blytad e%@() B smd)mqque[f@@s@]least 60 %,
| 5 I o |

still I}TOIJG rpirlréS{{CI%be ge]aste %(g 61 yndcrg%sjst %t)lgna)} "li%(s) I;(%eé%?glge tler obtained

WlthjEECOl’M@dlthn ocmmmslﬂthhé 10720 mwme sajdrlef lematioinyis fleroml dond ds-the sole

antl%ﬁil Yv%%rgltn apr?r‘}?raglpfg ?%t[eé rl]sp ({el_trﬁ%ln%fi B?aisgnt%all'ly S a?sghlfed 1n anrnple 9D.

0048t Wienfin@agdmead ira6 afBAninial | coaljoki@ioas canptiding a lpedfarred 11-1 beta

ptide, wherei.n prefera
mutfigc B0l Bl g Cea&ﬁw?ﬁ{ﬁbaﬁwé SRkt 8 Sads e Ppdipk he 1L
betdMbReUWlc&ald 1-1 Scdahitemdisfdeamed A@ﬁpl’vﬂief@h )15ref|311a’01y @h@h@-l beta
nmuteins and I L-1 beta nuteins are |L-1 nuteins

molgrais fedn Iyl ebess maks dragpiryto &st B@f‘?r%blﬂé‘f‘lm%&LfllﬁGM@rQSEQ ID

NOky, IWh@f@ﬁh@&ld"ﬁde? St @ea@trZ(ﬁ% bllefe!ra‘t@ﬁﬁtaleﬁf@ U4l §ill more preferably at
respectively. Very pref erred | L-1 beta nuteins are
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[0047] A very preferred IL-1 mutein is an IL-1 mutein, wherein 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, wherein further preferably said biological activity is determined by the capacity of said
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ha nol ecule is an - pamaturefragman

1 tordp sitill moéff pickasab)y H uwanandl_mqmt @pﬁjerzbly i sEEtlyD one 3yid residue(s),
QR AR, Sl bl o R B ) 1o RATAF BB oRlepsige oo

insemtpd éntp rsaﬁexoa@leytlm (ilig asd:haa@ecp/b}ammbthﬂglmlpo efidradillye, at (iv) any
comct:)lna’?an 89 @5 t0 t(]hlg ]i rph'sr Igf%eﬁrgd %ltl & ?ms %ornpdqu Pt Prnpﬁr%j%conmst ofa
polypﬁpt&ienwhﬁeldehid areido hi¢id mquplﬁc&foé sal pylyp&itde diffdrs ﬁbqﬁl’aﬁ amino acid
mat ure fragne nost preferably sai [ L-1 il
scaipis oSt FENGE BorRe T RETS G @ Sk org TR NG 6. FER Ry 065
and ISEegflmablms Srﬁd)s@ pieférﬁ;ny SEdetm 8B rtz(dum@%ﬁ& b$$113(y namo 64 SEQ
ver referre

00
ID N@@éi %EQ %DM) |13LO n%ﬁ?i}PeNQ 16&#@9 InNg’ o@@ﬁupéf‘é?fably SEQID

No%@tﬂnw b0l Frefefibdy 1 RAR nffe F/Qef 18 195 Qfs%ﬂl%ﬁér)é pk&&ﬁbl[k,hata 4, still
% stil nor € referab | ess than 4 stil

mormreéerpbleffletpéb pyil n@gq:,pr@fﬁ:aq’vhel oo %a@dfrnqshere&ir@hlbgl eltly 1 amino
f
acuﬁ%&dffé(%?’ r teﬁlgﬁréféralpl E gl o ag:ti%lireos 61@% a?[eeglg deRMd from said

wher el pre y sal tivity 1's
polypeptetentin ecetyd intq;@aidapmpppqdeo@u)sﬁaplmﬂnged bymnoticnammo a01d residue,
Or(wgan omlb nagono n?lﬂ PBMCs, wherein nost preferably
d BI'o 0|ca Q/ltyis determi ned essentially as

[0052¢sS Gnttb@q)re%rraxamblrﬁutsms aranid- 1WAl phemnteitkd mthicotid kdiy 1L-1 alpha

mutmnggﬁbééeo%ﬁgg%g? Skeé?hq? égﬁsllgtrﬂ\%%géol {)%{U?Ir&r. wgfzrleli'ﬁ {he amino acid
sequditd bodi solgpapaiat €iffdrs SPeChHT balol Atiddcqaing stReted Erohl SEQ ID
nol ecul e saird very preferred IL-1_ nutein is ?er ved

NOBOImSHEhEP K484t d 10 6 Brefirablyt! oehdporo @roigraimet & apttijl more
pret%tabiyelaﬁ)t3 %Qll%o@bféféraﬂ?rleto@r §1f1deﬁ1@§)c #ei@%abl}ﬁﬁsetxa@cgr Pamino acid

til'l nore preferably at | east nost
resu#ﬂeéﬂf)aewbbﬂeyn atcfeedy sapamanst aCtlﬁéeﬁludtle@S) @b &) kel tel tfrpma said
o SRR TR Al by P B i e i,
or (antany @nmbmeuoeuqﬁ (p rtef(ler)ablluyhes arafetred IaIr 1 |aiphdemetpmﬁ igekprise or
pref%fc’a%f eérorng S’qligeip%rc]i%?vgheﬁesm éer ?r{/qgla afcrd seqtlgtscg o§]s? \E{ ponpeptlde
d1fqurs Gbmi an, anpnceﬁceat sdojuynck nalmtSEGh BERAIBREOL @, SEQ IDDNOIGS 5idid SEQ

ID 19{) 1%13»,i Izlost pre?erﬁorl gE&%B' No %tj, an tlo |6,_ 1|3reg?atbyyr Ftofg, %%rgggrteferably 1 to
4, still more preferably 1 to 3, still more preferably 1 to 2, and most preferably in exactly 1
amino acid residue(s), wherein preferably said amino acid residue(s) are (i) deleted from said
polypeptide, (ii) inserted into said polypeptide, (iii) exchanged by another amino acid residue,

or (iv) any combination of (1) to (ii1).



preferably fromany one of SEQID NO 63 to SEQ ID

NO 66, SEQ I D NO 130, and SEQ ID NO 163 to SEQ ID
wOEN0288643 0049] I L-1 nuteins useful in the conP@KREP29DI/052639

the invention have been deSﬁflbed i n Kanbgashira et

al . (1988) J . Biochem 104:837-840; Gehrke et a
[0053199@}y fraferdd Ui alphefmBeioé oghade oﬂpeafmmblwysoﬁ’:ﬁﬁ(oi a polypeptlde

1).: 2-.5925, Co Th
Bl < Sr | Db T6IBED TuToRe Tt e seauence of
SEQ ID S 0.6 PINAS088; 136&8&’02}66&). 6 Atﬁr@plre&trab&iﬂ' 1 td i%ﬁﬂ)nore preferably 1to

Bi ochemi str - 6638; et et al 9
4, still E}OB?:B@?H eﬂ%-‘ﬁ g Qre ‘i‘"fﬁréh@ I Pgegyd %ﬁ"g %ﬁ%}@g’r‘%} exactly 1
am113c2a6$(? ASrd8(5) Wh@%i—ﬂ'ﬁf@ﬂara@) 2 andigy ﬁcﬂ@ kes@fuclRe &8 R @Eleted from said
Resear ch 13 4):245-2 Si_non 1993_gl>ga e Journal . of
polmppﬂtd@g@@ Hse MOSsgﬁd}pon@g](tpeB@u)ge}?hapggb nogggamino acid residue,
or (§') qﬁ? %%Bﬁat(o%g&‘l@) t@f(ﬁlgkgﬁﬂ3 nﬁ)(rg})re%?éd%i:‘]i' aﬂ)ﬁ‘aﬁmutems comprise or

di scl osure of IS 1ncorporated herein
prefersb byrqongigt, of [aoﬁ@SG’]@ptPieeWéﬁﬁ@dh? pminoragtdeieAsenee n%muéeolapeptlde i8

sloBERHERRL YoGORE R PAY MBEALTSSEQlbalSL Ry e am no

sequ pepti ron1the
[00%41 Hortlee [plffﬁ’fﬁdllbficreutolﬁls amr ILLl-Hetapfnuibms rwhﬁzmn bdid TL-1 beta muteins

confprls%mi rgo?dareflgra@ MASY nB s ofe a Qolyl%nﬁﬁ%r vl p an Ttﬂeelr‘aal 1|n§ e%d ose%uence of
saidgfol yipkptiter & ffas &oar abhrymih atld sdquestd idlecfmrfﬁ)np 8EQADaO9lto SEQ

0 3Bein Jip b wilCRath by oA EhB: oo S bBRRay by . il

morP rp@éfefa@b) y t@@u ﬁld&ﬁbﬁ@rﬁ@f&l@l}f BSdxAbRy $)andh& aélu)resi@lheﬁ)ewhereln
fromsajd pol ype i nserted into

prefgEb hipapst raac agif uf?S}dUéféé ﬁ@r@éﬂ&l%@ﬂ EerB e tpoé’ﬁglﬁtsieaeﬁ) inserted into
saldfp%ﬁ}fp%fde @) e(xb%)ng@dwy £OMRE E}ﬁﬁlb‘a&d%mc{ue) rt(g) bhy éo)mblﬂa@loﬁ‘ of (i)

erred enbod I rent’, said am no acid resi dues are
to (I@B}e“ueifbﬁrsmf?t‘rpd/ éL-éthe@t whcinFgpmbiie qupedfeieblygonsistiof a polypeptlde

wheid %J‘aﬁmﬁg 'JBH e‘BEe &f %f(ﬁé{ﬁﬂ%tlﬁ@ AfFeRd 0k A am ]po acid éequence

pol ypepti de, e nt aC| sequence 0
selep@wqpepsm@dﬂ@ Hr3EQ FOMQ: b Sm HONGCI 9, SEQUBM¥e: 66, cad SEQ

ID I#b 165 pnrl?stt pre?dr?bq Sgb Ib fé%g ti) 6i~r%tef§‘erabi){c rl énranore preferaibly 1to

ag
stlld)mb@e pl;rafeeﬂﬁy ahd g, slllltrﬁoﬁ,prdffelrablypr @f e Bﬁbhﬁbsﬂpréf@r%ly in exactly 1

oS B PGS P abut 8 B bk PR BRE B s i

polypepidRl @b linseitdd 1@@@asaidlpmybeﬁcmen@u)a@u@brng§d Subhkr anBlaeildResidue,
preferably sai mno aci d residue( s? are (i) deleted

or (lfVP i @Ot 9HEIP e, Very pyied Akl dyle miteing gyrpprise or preferably

conf@loY R8Ok hGRide, (itekoin 8% gﬁl%%fa é@queae@mﬁfd p%[g’p@ﬁclc@(ah@ers from the
residue, or (iv) an nmbi nati on o (1it)

amin@asd pequgnae PERrIEX 9r6édn|1|_to L Omﬁ@ra’@iy z:b)n?)rm@é pesferpRly  to S,
Stlll%(ﬁg ﬁlre@é%l){%@ 03, ' sﬁtl H&H e gr v peg?%?é C&gll %? EI%Fé?aﬁ 3 t@ﬁn 208 most

acl d sequence of sai
prefgrablyonasiadlysempieneed S@h@@(%mhm@msﬂz@bl@ sNd)asﬁnq @;:ug@(sgdue(s)

are LPd%qug %]io%l % C? %Egépeptlwg (Lll. z s retef('lE ro saicl\K%l ptlg%,?(}if)%ﬁ%h%gged by
anombeﬁlﬁmahlclﬁ risithee, 4y (i8) rlyl combiretipn ef @y ab(iiy). Still more preferred IL-1
beta muteins comprise or preferably consist of a polypeptide, wherein the amino acid
sequence of said polypeptide is selected from SEQ ID NO:131 to SEQ ID NO:140 and SEQ
ID NO:205 to SEQ ID NO:209.

[0055] “derived from™: in the context of the invention, the expression an amino acid

sequence which is “derived from” another amino acid sequence means that said amino acid



1to 3, still nore preferably 1 to 2, and nost
preferably in exactly 1 amno acid residue(s), wherein
wWee@baowitd y said ami no acid residue(s) are (i)PCUEER108%052639
from said pol ypeptide, (ii )JI nserted into said
pol ypeptide, (iii) exchange by another amino acid
sequeasd dlﬁesenmlb( idepticahyitb ahdmabi agnl sfjudricy it © cKerlved) frorn with the

S
excqaph PERerBi T TR pi5e T gt bfifn e neSind huRaf Goiptohsising
of (B aienatd efchsies (Hpdy@@pt,idy ikcftfoas,sand (@m@ncmmlmOn of (i) to
d se e selected fromthe group cansis
(iif)¢ W&’erﬁlﬁf %feﬁré‘%]dfsa e REP NG &cle 1B (RG"HEC ag &X‘%E&ﬁqstﬂnd (i)
delet6hs. LbBartibmst a Bfuﬁﬁft&f ARhY a1 SERJunNQBBed B6m(d Wild 2‘%&‘ afi® acid
of SEQ ID NG 64, SEQ. ID _NO 66, SEQ.|ID NO 130,
sequqere Brgierabhidi gsdonpsaomild ame amiag aGid s3aepnes|y | SEd. mferably 1
to 6’\901@%6&,1%?1% 148 g%%él Iﬁ&@?}i{fﬁ%ly 11 h%‘uﬁ md?@?l%fe?% g[oaplsﬁll more
prefptiﬁblfyelr fétﬂ yanchmpet psefer@biyl ip ewﬂé lmﬂeme&cé@ rgpidpe(sh wheregnpreferably
| |
il R FLEUREL 5L ) SURGRLY P 4 G5 LOMEU B i i
typajaemed) ecdf(rio nmssaedjm@ostayb‘em tydhe ,sec(ulemc)e armls(e»r) taeﬁ ccbmlbimat's)aiod (i) to

(in) L%%ﬁ osgj Pfe ega ;ia1§ ér%ﬂla nd %dr{e?qglhe?g fare( {:" ); extc ﬁl %15 another amino

a01d[ Gﬂﬁa]deEtﬁdtfﬁﬁﬁ sqid @\fllﬁrt_l;qmjaﬂnlne laciduDeletignsait endré_ tHan @hpBaino acid

.mut ei wher ei n I L-1 al pha nutein npr.i se .
e G Ee GoR SRty SCBRPRET BFOREFENG FEEET Bt o g g o ssid
wilBFhOOMME Ia6id SEFRBRC A rﬁﬁta&alaﬁlmﬁcucwps%@&dne@wmcﬁ ﬁsedesw&r 26h a wild

an amno acid uence selected fr

se to
tyPegEng pyifesaugnge preferably gas ¢ leapedlall %/1 . ?%95 23 rﬁar% 3 95%,96 %,
97 R 6§ e akd Yokt ﬂr@feﬂlblyselt idakt W‘%eseeﬁe%ﬁg [&Qﬂlﬁj/ W‘lltht QiBwil® Wp'elarmno
nor e prefera y 1 to 2, nmost preferably in exact
acidisegueing®o aci d resi due(s), V\,her ein preferably said am no
[ooﬁs‘f' uﬁlﬁﬁgdffl@ (Rhre@ich hoheifl QLRI il 9@1? &l@éwyr PRR!th YSmutcin,
fted into said polypeptide ||| exc ange
wheb&yn amdtrmwm emmpusamr drefesblyumpsigs of iavpolaaptidso wibengat thoamino
acid seﬂ%en%e 0? séld Igr? eeptl tlsh %%r:sglﬁs ?lfgtelcrieg iC allt(% t+ata|f %‘a%wtfdlgcule it is
derlvmfr&mnwﬁth eheamcﬂptlcalcmfdcestemuemaﬁomf Whabﬂ qamil yipepbnsdee selected

forf ey o RESS NATES Sih i BEET BN CUpg (Tgisrions, 2nd (iv)

any pbﬁﬁﬁﬁt@dﬂf of (E)E@(llup VN@re%B prefdi\?blly bdd ﬁlutd@lbgsf at giabdtidlﬁblﬁ (5 ,amino
nore prerera to St | re re eraply t

acidgxphangergng (@rﬁﬁ@f’% nyp%ﬂ%ar»zan %ﬂb 4y desived @?@@P}Lﬂﬁml@wle

diff§¥ gkl MidiLamnpRAC indl el FeRibly 1 Wrrﬁdr@pr@fe%fb%r BR) ¥/ still more
said am no acid residue(s) are (i) deleted from said

prefgygblydetptt sdl mercipyetprablyrltted. stmaors arcderplly y e gt andenost preferably
. . j ' d .
in e&hétly)l g@ﬁ%g?ggge%%ﬁ %?O&fh&& o I@% g;g o BSfHoIHS ré%{du(ede)/)dre (i)

any "co Very preferr
exchangdd byt pivghamatmaionsids Gripddleted &ompiaeif\eﬂ@bipy agomwsicad, (o9 isserted
into sglldm?do th)e(djgeqaenfcg ear%(si Ia]fV§ IQI?X ?ohm il v %}ﬁgﬁ 09 (a)st%g(ﬂl n Cﬁergm rﬁc'o s*( greferably
sa1d8E@1d D:uﬂxl@sﬁlae(s}]arﬂ: () exd@ngqdrief antlot ymibo ta01d6g)r (nm)) deleted from said

wilcP {ygg grrnamgl eyc1dl ﬂe?etighs g’g rin|01|re o oenep E{II%LC? ragi ersiciluetporeferably occur as a
deletion of a consecutive stretch of amino acid residues of the IL-1 molecule said IL-1 mutein
is derived from. A mutein derived from a wild type amino acid sequence preferably has at
least 90 %, 91 %, 92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, and most preferably at least

99 % sequence identity with the IL-1 molecule said IL-1 mutein is derived from.



4, still nmore preferably 1 to 3, still nore preferably
1to 2, and nost preferably in exactly 1 amno acid
w0 e®odus¢s), wherein preferably said am no aciBCT/EP2009/052639
residue(s) are (i) deleted fyomsaid pol ypeptide, (ii)
inserted into said polypeptide, (iii) exchanged by
[0057hotAlmeno auidl echaigdedthe esprelssénn apring kaid cxahyngeonferstathconclpmge of

| L), Still nor ferred.|L-1_alph i _
on et bR g 1y @bl P i R el id b B Rythe o acia

residteer ein the am no acid sequence of said pol ypepti de is

003 Ao St b Bl SBiEY R A et ofh o Ratal by or

“bloﬁ’cfgﬁ‘call!f dctiREt & 194l RS WMREIQIcBt BRI 1 | fefel t@@ﬁeaaﬁ'ﬂ-itgle(bﬂ"‘ﬁle IL-1
nprise or nore referabl%: consi st of a pol ypeptid

molwéf‘r 8 indure thenPigudton i fsBqbieice suvcraist rdsariyiseist la@ animals,
prefgﬂaf)%%rs %utfhh&ffinalfka JYOE Bt Gn EQQH@@@ & B9I5AS gﬂé’al faEtW"t‘ty%l’I_:@e IL-1
I\IO62 in to 6, preferabl
molm.leelsperl@f eqe@mnye AT i méwel ihe rropliferatiart of dbipeiies 6E@s et al.
Cytc?lllflé lt) 35[?%991% ﬁbglggﬁdﬂﬂr .1 3ue pe?@gls 5n08feee{ng¥121m%1ld I'bytoklne
l(l)slali 2 @fAgPoorabé abilitgso defsthe aragugétion o éLétfe:dn M@rh czraHaﬂiaT cells
'\ t sa
PR RE B R pab SREDLES LIRS BRLPARLLIE g, furn
Protatyls molmtrhumdloig® 6. 20f-6{2-) (2000)),idrithe prEdl[ctlhle of pr- Efﬁeﬁf Eid4 thymoma

cellp S FAB R 0. IGGRL HORRES SiA 28 e 1 Qoter (8 SpR s R vt th

growq{ apmtﬁmndm&faﬁaﬁlafcrenm@mm (\0ala¢ ledalsegsmefn Biophys. Res.
NO 64, SEQ I D NO 66

I D NO
Conirglgl léﬁ(bl%ﬁ%l }\‘k@ (19?%&?) \éw pgﬁgapb m@termglo'lqﬁs@tl activity of an IL-1
molBueS &raalt Y kG kEeNQ ﬁé’caﬂa@lt;rloﬁ 191 wnﬁfo%laﬁ’ l:é/mﬂrlsﬁr% said IL-1

nore preferably 1 to 4, still nore eera
molegquld ¢r saiskId- bmefeén tatinducg Tk-6 ip hurmprP wh@ﬁ@rpaftfmyblmald IL-1
m0198$&é3&‘ QéldllLamnﬂ 1191%%96 §0@esér§!{é%( ﬁ)s cg\h‘ [ ebil [it egrﬂmv}}(e ein most
ard am no aC| resi due are (1) delete romsa
prefp@blypelptbmj%wa(l retivity msdtarmchei nssontsdly ds pb@blylpﬁdpn Ed&nple 8 B.
[0044]}' | )P%O%ggtn?genteg “}?anc;gatl%% %salggesri] r%%lrgfeltsr 8 fthe s?%%o{ a[_lgque)momc
machﬁh(ﬁed‘lmlﬁ et 08 ac @nﬁmunmnmtatcpryeshbmabbymaﬁmmﬁtto afie ¥LP. The term
.. phol ypept i wher.ein,t aci d sequence of sai .
padiGef ol pafd b dReiogss Jar G e e 48 BT udretpftemically
couSinQ, b&dﬂ@o@éﬂeﬂnne é ioiclidicraetiGisehyabbphobicti®tc@ctioM) 18/drogen bonds,
prefer rgtlll more preferably 1 to 4, still
ete. g raeprﬁ €f~‘ F%’BP‘ic;mfmt ¢ germsypackagadr eles &4 e‘ihﬁt’i’Pi}OSPHFBt or partial
encBRGHAARSHE P &fofadidhit 'rﬁhcﬁ?ﬁﬁﬁéchhé byaMeN@18Ci Phys, the polyanionic
resi due(s), wherein preferably said am no acid
macy g leiydy ) W@O(Sﬁnyula@neﬁ@ataﬂc‘reé PR RF ¢ngletog gupihp dd-P withqut the
em{eﬂé@ { £t &n&ﬁ?ﬁ ﬁ% PSFad&y &h%ﬂladlﬁg(. Gf) ﬁ%%%d%bodl ents,
anot her am no ac eS| V) any ination o
the @f beagt om(emOily)amo@tcu rhzltcrcptmlecum elf enme@SIimulatobsets@smml ingpackaged
1nto\?\[ﬁen9£b ?% é)req' rgblés i atl) lng gcgvrglﬁeélﬁ }éuen?%e EMQ‘[RO spfgf) éacgarlﬁm%%ol?lamomc
macs@hdedugd sfictom ﬁE@lﬁtﬁlnkOcicBﬂntd ULBEQnHEh Ipl@tu‘ml@r and VBEQof RNA
bacter?opl}ll%ezsoasre tdlsclosEe in %(%30%%97787. Reference is made in particular to Example
4 of W0O2006/037787. Methods for packaging immunostimulatory substances, preferably
immunostimulatory nucleic acids, and most preferably unmethylated CpG-containing
oligonucleotides into a VLP are described in WO02003/024481A2. In case said

immunostimulatory substances is nucleic acid, preferably a DNA, and most preferably an



[0055] "derived from': in the context of the
i nvention, the expression an am no acid sequence which
Wo g00%dessieved front another ami no acid sequencePCEEPI09/052639
that said am no aci dsequencle9 is essentially identical
with the am no acid sequence it is derived from wth
unntetislaﬁedc@pﬁﬂcoﬂamﬁlgaﬂtgbawﬂeondﬁ dhé¢ omm, pavkeerd |1mplﬂ§a|tdat said nucleic
ons.

acid?i}sj)no ar%c%sglb% o &ucglx%ﬁsaﬁydié%lymi pl‘r%}eGr @r OUf) %Cgsrs] 2 1§&gAse hydrolysis
(c.gi DSlasdl o Bsnzoamnd), (Wheeid piefeauiip said b cc@ssitifity(ib hsshﬁbd(asldeﬁcrlbed in

wherei n_prefe id mutations are selected from
EX&W%SthHBfgé?@%@%ﬁ%ﬁ s and (ii) deletions. In
[Oom%lyﬁhhbr% mRrdMIE&uRA TAM RS ‘P6lyanis S WRRERARNIV.ef JsePMrein,
type am no acid sequence preferably di ffers

I'd t
refe?Srt@n% gglequigiof qighyiskatiygimedecalar maseyhish camprises rergtifige groups of

negRVeTc8L30 e dtrdcBurd of WRICE e%eﬁtﬁﬁf&ac%h%ﬁrlgesttﬁe grultﬁ'ié Jebet%ﬁ%f units
preferably 1 to 4, still nore er ab

derifigsk actpalef @y @bﬁ@;ptlmllt/ ofrem nam\@ubé@tf lqyy Efﬂ@rva bnqlequtﬂr él?@é@: tTIhy term
poliarﬂ%&@ It ddn%lé ?el”de{'éeé § 1PLEENQ (B £ eh%ﬁe%?lhyth&afs %@'E‘a&%le of
Cl ex J by ano

resi are cnhange er am
actimt]ing toll-like) rec@ltcel; eldhu$, tiontesai ‘pbo lywnliacchid mp@omniemde”a@chl,des Toll-like
recegjltg ys %%lrrrl@?s e excluag§ s%bs%n%eg ctqi)a%le) A& u‘;’c?n :Jaﬁlgf% g}ghancmé an )1rnrnune

respphef sticdbhy Ts)mlrkeammradigdndsesmdme(&)dsam@amb)of inducing and/or

exchanged by anot her m no el et ed 0
onhanging i I ESFpES Bt clﬂHﬂ’POI%é% g‘%‘f §£‘|E)$)) HPg e qrﬁgrﬁglgntge term

“po BEMIOKIC 3BdcEbri@Edutit @asPised BERR, YeRECHN a afplulethet isombt Qhpable of
consecutive stretch of am no acid _residues of said

indugingq cytglyiae Jrpdstioni Brefatilie nbdlyanio g rarcERINQIFRUFS 26 pplyanionic

polyDERHREC 8y Waﬂusﬁlcl Yedembved 4 opperrt | drbyBficAM BQ & lganlonlc
Sequence preferably has at least 90 % 9 1 % 92 %

macggm@aeudes 98> ogolgigionic plweptaRs.onwherdn nprsfergilef @rlchbpq}yamomc

pol)%te t (fé?%lte g%gtéé% E‘rg%t'zg EI%FB Sg%?gtlgé rxi]f wg)tr lyc‘g%htﬁmw J)gp ; g@sf)glﬁ oyre]lspamc

acid? rm)t mlm((iiemp) ethdf (dprnp dhtmicahm0érfuht®hs rceff @) g0 t(0). &Examples for
chemlcaFmS? 1S t?orng 1?101}1&‘6 mJatree nowilmni%d to gl cos lgtrloense &5 letlons and

phoqﬁqq&lmﬁ)ﬁs dh aSMerppliefbp@d)tehﬂiGdMnem Ipb]yaﬂublylc Irﬁiﬁfdrmaieaslules are
ecul e | erlve

anicpirdenins SEIebRe Gibetnp fottnae PoiD Sy Sl BlgaboksImetny1

dextiad; &Dlsﬂlﬁﬁ)r@fyedc&ﬁlaﬁ@d)eﬂetﬁyl Quidnhe @kmpamepd@traﬁbq;haﬁphate
(7( )SD f\ acj d excharg‘ges (i) delet |g
100414 La Y@w&ﬁg acydy ghe fegm awya%ﬁlﬁ@ﬁat POse #ermn) retf%s {a ¢ polypeptide
comphgihgiah 1A Wkﬂréfer%ﬁl'ydat Nedsah o Sm@feepﬁﬁlra%l:}l @tdle&s& @ %, more
| am no aci d exchanges and (ii) deletions.
prefpra biag lppgrd> “anmere-preferablaish lege P \Vednere prsterably EDQ %, aspartic acid
| .
res%ﬁr%é?gfrjg |h§ 'tcgt_cftltq%lﬁ%?lr (erigflrnzl% dei Pg?%%l{é? k&S s%d by Sstg'lidtpglyﬂ?gl?tlede. The
aspaptiefad @lsidy681oft5@id4901y$tptidle armheeehyre@h@raélb& yillaD,toaj ngxtugasiolf - and

D- aﬁer%I‘tlc a@1de£/Fo t Cpl%efgra%la s%(d é))oly% V@q]lde 0% Iy Sr giglges?tﬁséamc acgé ?esEJuXS

[00@(} |Pdly|gh1$amiuee(cm) e tc(rm) “p:odgzgiaﬂagmd abigd” anotuket hamrncxefers to a
polFFpide <pimakPer Pl 30 ettt e " B orlRly eyt 00 %
moré@)fef@r@ﬂ[blalﬂaéalsto% of, nhdr} ptePerGbli/ia} leaWh®r &, Andd®Et preferably 100 %

prefer
g utamlc ;101d6l remdues out of the total number of amino acid residues comprised by said

polypeptide. The glutamic acid residues of said polypeptide are hereby ecither all-L, all-D, or



said am no acid residue(s) are (i) exchanged by

another amno acid, or (ii) deleted fromsaid wild
wo ype/1e9sno aci d. Del etions of nore than one aPGCTIBP209/052639

resi due preferably occur as,p deletion of a

consecutive stretch of amno acid residues of the IL-I
mixnmésemfuLeamiaDeglmthmlc aud. eh'/lnstip'refeheb]yvm polgpaptide wultyedomprises L-
lt 1% oma wild type anmino acid sequence
g“fﬁ%faé 58%@’eﬁas at least 90 % 9 1 % 92 % 93 % 94 %
[00&'43 Py @ﬁu%P)gTh%terﬂB“%y and AR tas pised aeradl yefads tb @apdlypeptide

% se e identjty with the |L-I ecule said .
COI‘quSlpg Iartu]g 58 /§ g?r-at),lgdlt Xg:ag::ko[@o@@]ep 1aply & :least 9%?l still more
prefBra6laNdist DS, CA BS R RO REkt DX BN st RERFDISE 000 %

t he exchange of an amno acid residue in a certain

glutppis 36id ﬁeStsifleSa AN APABICaRGIH sl e 98E ObYhealRi! GumePr ahimio acid
resi@fel Gon ?ﬁée@l%@r sa[doil%ﬁﬁlepteﬁo GUNS tg'l&arﬁlt:fa%ﬁlt hleQl1Q9i ke aspartic acid

activi The ternms "biological activity"
molmuleSbarel rgetyakither adb b ver abrd @5 etixhiseseitheranitt Moste pprogrpbly said

pol;ng oln t}; gt-ng)hsé Q. ]ﬂﬁnﬁp ch} {_e}flgl%s a‘hgi a!s i 5@!1 %‘ﬁfdh@s to

I on stem c
[00631di mPn]ysd:pt]de i Bhre tleml Gpcdypep‘acﬂeé’ as pusef m‘rablrslfelasto @utldﬂbmmjcdmposed

of rnon Fgﬁsﬁgmglp af:ﬁg)dl nEarIlyEi(r%TnE(‘:bmamliF Sbog%ﬁ% galsﬁekélﬁ}’vn £ 8ept1de bonds). It
mdlaém‘tsl 4 tmpldcolat obkic & f tahenopaddd fielr ddes oot @éfert imymmctfeslength of the

prodysh BB batides (e Silet) PR o REAPE I, SR aegctyaed within

the aé%‘m&%n(&?&%epuaé Hobtetr@buamﬂaymb@lﬁbawgSfﬁlagolpﬁ@ﬁu@tfbmample
of IL-6 from M364 or HaCaT cells Boraschl et al., J

glyqprafings. acaglgtionss phosnpeylatrgesmd die ke gregthiopaeampassed.

[00(‘5@' 'Tﬁé @1111111‘3 a%fd s%guencgﬂ%ﬁt@c?‘bf 5’(51 %ﬁ@%sscah Be Pgﬁgﬁﬁgé@&%ventlonally
, uctiron o from

usmgﬂﬂmwn h@amﬁ@r pclf@rﬁrgs fush ppthe &estﬁt progpm. Whenupiog BesiBit ¢ragy other
Squ?G%QE ﬁgnrﬁéﬁ ﬁ)?’o é al)e}er?ﬂx utsﬁ fh ttoydetté?ggw"%rgét&elt JHZartlcular

oma c ne A
seq@lnce; 18ﬁoo ohence, B6 d/phgtstlcaﬂ?esa retf}o“mn@ralmulcsmd se@8uct, the parameters

are g% suc%)t%l:il_t tﬁ\llee{qmi: Al feeorflcpen%{ IF Ea Fulate{ln o d glllclal %tﬁcf i%l\é %rence

e or a Inr e ers
amlﬁ(ﬁmab sdqyenné aﬁhthhﬂ_gabs mdmpmmgtyloﬁnp tnoi%bf ik ngalsmnﬂeﬂ df-aino acid

rosi B e grierear e apura e pws: T HOrS i atBed B fprmining

the f)d;cdntdgb beidBntit$ btthecs pdlepcphlidsgeappliBatd@iothilprotins, polypeptides or a
nposi tion, and wherein nost preferably said
fragH}eB'i tBEF‘&%“%EE?‘l 21y VENW: or i ned essential |y as

[0063SCT R@&ﬂnﬂﬂhnﬁ%fﬁm’fﬁe BB reb PRSIt Pagkagedsd tagn, tr@ﬂ’em to a VLP

packaged" as used herein refers to the state of
thatpig| gbsginadnby anpieeesfroY ey lcemprises fat dlpast mw@ps@f mp@b@lﬁv DNA
techﬁglggg,ances inrelation to the VLP. The term "packaged"

as tsed herein includes binding that may be coval ent,
[0067] g Vlrubgpam:lhle nil ety * wusppam@e” @rusmb hereimvrafeemto, the r@l‘phological

| nt I ns, ..y u%‘%] rogen
forr%gp % viru sc%fé Vl%l tl'y% S 19 (?sg d &eno & ouﬁ)({'e% b% Sro%% capsid;
otherplaa@ka@cadonat ﬁfuetusest(e gt, hmvelﬂped ocslemed)., or parti al
[Oﬂﬁigqu@ﬁ-@gtq%tgglﬁgl\@a{gg uge(i ﬁerelnc rrgp?rs ?oc la'llln%nprgphcatlve or non-
infectious, preferably a non-replicative and non-infectious virus particle, or refers to a non-
replicative or non-infectious, preferably a non-replicative and non-infectious structure
resembling a virus particle, preferably a capsid of a virus. The term “non-replicative”, as used

herein, refers to being incapable of replicating the genome comprised by the VLP. The term



macr onol ecul e or i mmunostinmul atory substances can be

encl osed by the VLP wi thout the existence of an actua
wWheediteg43 i n particul ar of a coval ent bi ndi ng. PCTEP2009/052639

preferred enbodi nents, the at | east one pol yani onic

macr onol ecul e or i mmunosti nul atory substances is
“nommfé(caigesj’ asntsed héremMefers mﬂsmgnmcapaiﬂ@dnﬂ ontaring &he host cell. Preferably

i Kk
R S i [ T ST
sincamtdadk apar parcof @ virdltgandthdPsr ghomNAmbeet. @i bl@éiﬂ@ﬁﬁnetﬁraevlrus-

di sc| osed.in WQ2006/ 0377 feren
like patticteciy P afirup HarEglndg Ehigh g‘? “éﬁg g*?%%eﬁnr%ﬁfl%]éfs"rﬁg?mlcally
inacPR@KAOT ypical I0TAAB Omsiel prdfeadb®r % ﬁﬂﬁﬂik@ efcle MRS arady Fart of the
i mmunosti nul at ory nucl ei ¢ aci ds, nost _preferab
repl@ﬁ‘r‘(@t%Wlltafﬁ‘étﬂ’u@&@wﬁlﬂtapﬁ‘ihﬁ gl ge@%ﬁ%a @&Srld@spaﬂmedn accordance
w1thV|t-ﬂ:e) ﬁrvgntgﬁsﬁﬁ}l' REtaih MMEO934 Od?téltﬂlgtl'ﬁ%m h{élrcg?b%@mé aAdtyplcal and
| mmunost i nmul atory substances is nucleic acid
prefpiredt embtstigery obwAiruaridte masiclepin efoeqrédsicy WaUhpraTasgiit dpvsetion is a
. 0 i,Qi | ti t
s R FOTA RO ) GRS R Lnd gl ST, BASHFER oty
Mhubdcmspl&ghyﬂfhw)ltvmss ‘vip @hmiébloy hqimdéicm@%ls itd | ae magromolecular
asse%)l%lgfs é%)lsvio Sféfllralsprécess by I Xpl?ally gréguge aéQ%\é/ggr n%]OO 360
and IniiDrEmmbﬁS]Hiﬂpr&tz:lroﬁubﬂmowwlfh?l@éb&ﬂl/%Qefet[aﬂl@6&]3 interactions of these

Pol yani macr ono The 't yani oni
st AP A S R G st o i e AR i inherent
repe@ﬁwab]@amﬁe&ioat wu&elﬁr@hle %Hh@ﬁreﬁﬁ%ld&ﬂy CPh&APSH t§far. For exarnple
repetl tive gr.oups of negatl ve ch ar ge, the structure

the \GapYids o KOHY | barteyorRigass Pls EBcARe HAF 14 w@ﬂﬁaép@fmt?%mé%hedfal

sym%tr&s TQ@ rtérYI? “j@ap@lgtlﬂ@l ddic@FeCcan ﬁ&ﬁt mdih Yrefdrf @Na macromolecular
nmol ecul es of | ow rel ative nol ecul ar rmSS Teterm

assembdyl gegnrtonedl @f itk okl Bbunies resamblise therrapeid moretodagy in ghegbove
defill®y ?&Hé Buf Ia%ath% ROk t‘fl@H%?L‘ag ﬁ(}fnn?e%day @Es‘efﬁgp’t Q/h{le lrﬁa:ﬁﬁammg a

receptors. e ter ol’'yani oni ¢ mac ecu
suffexent dnm of@irder Iandwpﬁt@tyemss rnel dogmnD@ngatarnd)f &ited prdéde and virus-

like par%cfe 1SS I%Bﬁa%a(gre% a%?iI repg ‘r.lfspel %%{1 rnen Pée 1’[% SHOL Ui g an

Ke receptors 1igands,
wﬂmwclewmuahkﬁpmﬁa@abheRNﬁJmmﬂucMmgeanﬂﬁatm&ah&memm@fanu&hke

por TP BB PG BRI B An ot RGO GRS Prefrably

condiBd RENBAIR; off 6f @cﬁﬁlsiu@g af m& g, bhuddntd & RPincGRARRES, of an
[ i ng cytoklne production. Preferably

f
Rng(?Ial ndb;%ﬁgec I aditiomp it ek %lep%ﬁ a)palﬂl\lérha%terlophage is resembling

the RELNBRPHF dRSRAA BRitGpRad X tth@Dre, w Varuftie €% of an RNA
enbodi nent sai d pol yani oni ¢ nmacronol ecul es are

bactgpenpags Brioa rpRlicypepindes sonwiestienn Tobepky am prefogably a virus-like
C : §

e

enceglingithe (ijlcqjmhqu@mmp))f tlm*iﬁNé@)actguﬁqph@gﬁe ﬁ*imt;@lr preferably a virus-like

particle dof;?,} EIQI[(II ongteg%%kl(agg 18 acf%o %Ekm%ﬁlag%neglmfg%nres %?comn%%ile protein or
protginy ca3pytsiblid mmw;ralammtlyhent kma[sent@ndtophmhcpﬂndﬂyd ddfingivg., However,
alsonﬁeg%ﬁﬂg?eé i&é‘&)gr%cl%gb Pﬂ&\]neggctesf%pﬂag% rlucch he aforementioned
gene or genes are still present but inactive, and, therefore, also are leading to non-replicative
and/or non-infectious virus-like particles of an RNA bacteriophage. Preferred VLPs derived

from RNA bacteriophages exhibit icosahedral symmetry and consist of 180 subunits

(monomers). Preferred methods to render a virus-like particle of an RNA bacteriophage non



ani oni c dextrans sel ected froma group consisting of:

(a) dextran sulfate; (b) carboxyl nethyl dextran; (c)
waobomoepyl dextran; (d) nmethyl sul fonate dextPEREP2NY052639

(e) dextrane phosphate. [0%1] Pol yaspartic acid: The

term "pol yaspartic acid" as used herein, refers to a
replpaﬂlgepmp/toir den- mcﬁswptiouss by pblgts1dale abd¢mib 1ﬂé;ct1mteﬁ,$ualbhmtirradiation,

0 r ef a t 90. % ..nore
forrgf @Rk Byl Sl e R by kFERe PRIl Sast 0o
[0070)] DBEEa, PRI aﬁewaéﬂ the 1&613 Ypnels PAT bt Carticird usedsih dhiedisoldbure, they

of t he t ot,al nunber aci d residues conpri sed
meaBya’slﬁarsﬂorEolof/p@ﬁtoF H@re %S%l%t Wfﬁeén({i {4 resi dues of

[00A&i d BRbyREPtH-dernRERLASE RITYs & biefypalof dlabe@ hreBitu®Preferably
m xtures of L- and D-aspartic aci g Most pr ef er abl

dlatsegqsdefﬁw t9 ﬁﬁéi‘ﬁtll dd@e&'lﬁla})d/@bﬁ‘fﬁﬁ |Hs@§bq_csag/b)(§} prckeraily élabet)e/s refers to
typglqagiagy[% [0062] Pol ygl utam c acid: The term
glutam c acid", as used herein, refers to a '
(00324 Qg@ mmmﬂ@emsp@bqqidle@ﬂn hre &snabmf%ldqgmefoé ealisinging gn immune
t 9 e 90 %. .
resfofOR aab st 1L T%h Sn BTl G 1hah P30 b BiidiB) Becy sy thu
imnipizaneh wisk tan pk-6f moladily 1£O®1tB/oagIIL|{1aatplm acledile esivitb@s 1L-1 beta

mdg%ltrl[@p I%:; gvt c>9rntblna tjon g?@%lé,prte?ugtgd L 8lcear an%e%ﬁ]ra%on 8f gle diet-induced
diabe8s plttuespoin sde dsml/ﬁmﬁpd ide are her eby either all-

[1- orm xtuyre and D-glutam c_acid. Most
[00'&] efl g? HyFgHanLS IS:PE)? )PEPé’bC[e? JSOBRPY 1R fr the gatpPly taglﬁjrlﬁratlon or
prolﬁ@ﬂle&lsr &’Sihéﬂ)@%§ préf@ﬁtﬁﬁy] of H’ﬂieyﬂ G@)ét@f‘ﬁ Where]—m@ud &fﬂi@osﬁ’ﬁh)éomprlses

used , fers to a polypeptid
(@) %%P?@Flﬁg“ﬁ]t at |1f‘élafsqneé‘@st%taww&bwyerﬁw PSte rrialg s a virus-
hker};ahfcl@(\eﬁ@r&ql Wrdl ahﬁ@éﬁore‘-}&a a ﬁffdsl-lh(e'ﬂaftf‘cleo Rd Ss)aézha/ast one
| east 95 % stl nor e er ab | east 9
antiggnawifbaftleast @ﬁéﬁ@mﬂyttmme% queutflmﬁ@l@ tl@calt lﬁaw@@fs éfegsn gergprises or
condsP8F Lﬂ f1- ?%&ecﬂ%s gpelf'&asbl Q&Ectgi &gethé gIth'lé cgﬁérfgﬁﬁ EL 1 protein,
am no acid resi S co rise y sai ypept Tie
IL- lgﬂn@m@rﬁagnaou, 8L rhpbptcdqlae@ Mahdnutdie vespam (aD @nch(cb) dre covalently linked
thro%rlrgh g a{( legs&gtgete ﬁrs nﬁer 4 lleﬁhtsoge 8econi§' at?ag% el emrt)eo glr ym xtures
[oomnm b @&sfedne@émb@mnentaealdl cbﬁ@bﬁuen; ctaﬂpirlsles a(aparvhms lﬁe idrticle

006 Pol tide: e term
NS et G BPLRED YR 4R D SRR & least one
secdﬂd&@tﬁﬁfrﬁen& 8ilfd; Rehod&ih ASiH ak ﬂd’d@t&fde}ﬁnhgﬁk&ﬁmﬂ)/seﬂﬁh tie 1 kedlesle and
(al so known asﬁﬁggtl de bonds Flzj i ndi cat es

wheggin da) gy (b i | thyapgy sy @a%ﬁaeéﬁgsanﬁéﬁldraé#@ﬁt P15 sgcond

atta§REG iteC 1l £ABHRr AEFetRE cRbOHIESH sailinid %asip&f%ta'nqg&l with at least one
di pepti des, tripeptides, oligopeptides and grotelns

secqdetpelenandais edmmprises pharciathlricensrs of (Lpwl Jp prolegale; and (ii) a
lmkP Ps&héré rr&frle?etrélﬁgghldme; c&zﬁbhg&sor re#e?%@olggbﬂﬂﬁgtolf d&id second

for exa cosyl ations, acetylation
attagiimowpdisr yl at i ons, and the I|ke are al so enconpassed.

[00';52 Og?elfer%bﬁ& s%rg Iﬂol %gle%ﬂ% ?sqln%n& thg gor% %I¥101%3T0| as to forﬁlgan ordered

conve
andkﬂ&WﬂVe @mt[gﬂ:héerIpm@r m@resfmdstl asbddameﬁiesﬂf the mwagrcml;mt least 20,

A0 S5HE BB i R DR BB B s 120
furthdR @iddepreferddy dtil€idd B0 IL-1 molecules are linked to the core particle.

[0076] Any virus known in the art having an ordered and repetitive structure may be
selected as a VLP or a virus particle of the invention. Illustrative DNA or RNA viruses, the

coat or capsid protein of which can be used for the preparation of VLPs have been disclosed



sequence is, for instance, 95 %identical to a
reference am no acid sequence, the paraneters are set
weowh/109a: t he percentage of identity is cal cuPEE/BB2009/052639
over the full length of the,reference am no acid
sequence and that gaps in honology of up to 5% of the
in WOR604/0091B€pn paigeeﬁm hee He2Jd onesgaﬁﬁeshne hl-28end efh eagerdfe line 4 to
S en are.all owed. .Thi amm one in
e gl AR T RS PR DS dis st SpE Ry L BerTERAe
[00770| Wieptpaditesic anpllike glaktéldsocaal be produeidnsnd purified from virus-

infeE l@éﬁf ?%ﬁgees[s BIEFGréor ?ulf e ﬁg%g{??ees{?ggrus?- SC agtl? d op Vécrc]{ng purpose
should®e %Féfbﬂé@lﬂftno\ﬂr hcaﬁ‘Se SSRA-RREeII, mb%f ﬁéﬁretb@y ﬁ’on\éleﬁlcatwe and
that is obtalne ¥ﬁa process which rises at [eas

nongpfsctiqus g Y irrjditionhhaminel W@%&Hﬁb@w orpelsy dypy ghgoroform,

are m@gﬁe@a %lethmgkﬁcﬁ;&l{% sMilllB& BerRi ih el o8t to Fdhctin@diRgr €i N
ers to the norphological formof a virus. I'n sone

[0078] r irsoneym@fgrrfsd craladiménd elbe gorg emvints isurirguMdeds, herin preferably
R ARCEBP OB B R Y Bl U o
RN,Q dvad;temmage\/mm whesinysié dutier prafigrable fad KN4 barteriophage is an RNA

non tive I n tious, preferably a
baCtﬁ%?Phla%‘%e ec?%fi if\pa? gﬁoﬁr@g ‘ﬁ%g tious virus particle, or
[00798f &k 5nd ?reaermtﬁlﬁﬂdlﬁléﬁﬂ Vit @re PORiclds@Ccy i.PUm, 2 further preferred

preferab a.non-replicative and non-infectio

embogdimgat. fhee P% SenisrqRignant MhPuéhb%ﬁt ¢l ggramonyy éfl%%tﬁw%have been

seq&ﬁ@&i £dQke ﬁad/ﬂ}r HRilablO® the bﬁ‘thn@fﬂe ée%@ loh & Vtﬁe Coa@ﬁrd‘t@ﬁgan be
herein, refers to being incapabl e of repllcat|ng

casifjorloHEies g A AR AT ol o s SO apressing
entering

the G HRR5H AFIEM s WhERE o ARl BAILI BRACUERL PR P

[0080¢ c br deapefenr¢cherhbad iinawie mltq onus-skenpmticle pompuatsu, ve alternatively

con%lﬂs OP rec%fon%lr{aﬂ o]?%‘EoEeuPsurSflut%n% 1‘fra‘%mtetzlatc khereiof ofoarvn%s selecqed form the

groxqma@dlsnmbf @) \RNAlsHabﬂeﬁomgésl; c(b)ebacfser@pkiagws(cpeHdpataﬂseB virus,

el LSRRl geRone Pas. b RS 6ol Xogh o i e

protamv(wa)szhuk@l)ped)tm&ls&s Ivaﬁk(swaides Oen apaGEnd)f60t ns- 178 (1995)) (¢)
rep Ilcatlve and ts of the vir

Sm‘ﬁ’ésn&lﬁ‘é* (9 rofayvies- Wské 06&?% 61143%% > az%ma@ga dofianfy ntcwgl -disease

viruk w&aﬂhb@ oY mayv&@ﬁfeqméoy%m ,¢195H)d (}gwrwa&twiurs antgﬁ@q Tet al.,
ical and preferred enbodi ment

SCIG@F? %%0-1-‘18%5 (1OPR) Maitsyi, Mo etidnd Clill- iy epth®7: b‘ﬁés]é‘ﬁﬂ (1991)); (1)
Alpfé%\ﬁﬁﬁtd)‘?&rdvﬁusa 8}@5&%137 %@@}%Gjpr%{éﬁh(e“ 9%h@52@)r % e?‘g{r?grtpglson Ty,

e’'corres I ng” virus, bact ophage, .
prefRhlbthe pertéio pﬂ afe hurTThe PasHoma “vmw &V Ocpki6d); dm) Polyoma virus,

prefé%@l\glisﬂ.rlg?;’ (6}: (Ebeaccot Rodid Vl%lg oa';ﬁi )5? 0 rHou%% %%i y conposed

el n subuni here are 60,
[008120 A VB®, co2tisingOfprS6@nand spocies bﬁamdﬁﬁﬁnfmlt pmlein is generally

rofePETR Uty FERER ik by BB SRR BRRAFLAY e YIP i maic VLP,

wh@ém\safdaho@apvm @mptsedloreapsitd of j ereshiniehdl i omibimangytotein
|nhe6§ getltlve or gani zati on, wherein [
?@yp

SPecigsr @ EWQ JffeEelll FombERET PrRkHinsg Frog IRy ppfo diferent
recoRtATHRL &psid proteins, mutants or fragments thereof.

[0082] The term “fragment of a recombinant protein” or the term ‘“fragment of a coat
protein”, as used herein, is defined as a polypeptide, which is at least 70 %, preferably at least

80 %, more preferably at least 90 %, even more preferably at least 95 % of the length of the



t he capsids of RNA bacteriophages or HBcAgs have a
spherical formof icosahedral symmetry. The term
WO capliw4d | ke structure” as used herein, referBCT/BPA09/052639
macr onol ecul ar assenbly conposed of viral protein
subunits resenbling the capsid norphol ogy in the above
wilddgpe rﬁedmh'mmlﬁeprdﬂaih cleovkiaproe, fﬂSpﬂ“CtinﬂE, ang pyiectl preferably retains the

r |nta a fficient .
con T & oty Aoy arta el fie Demeat ™ e ol e g areral
dele6ibn, \kit M¢ast @r trinchtenadtcht \l¢argtu5ﬂe| dombmanbn €HeBeolf SFurthsr prie@idbyy, the
ordered and, repetit ve ar S subunits.
ﬁagF’@B%@Pg\?}“PSQY Iafﬂl@“éart? gl el ?q“gﬁek Sbt\%i‘te‘iﬂ?% iagestiopg or by
exa&meb&h&hamn&ﬂ&e&er m "virus-Ilike part| cle of an RNA
bact eri ophage" refers to a virus-like particle

(0083 e &irimg Tagmen ol PP emtynagb ATt | g TTasmem ol 41yt Rptein” shall

mrtﬁerr £RPSH St ¢&9pe9{1d& QAlicP R &1 RSst gHUE2 rbtréfer%lyfmgergﬁ b Sy, more
her eof , NA bact eri ophage. In addition,

prefwabiysai I1¢alit‘fe95p%r hinp @cigfscaurniNINCHIEE tvaihi szphﬁg&mw Of a recombinant

r.esenbld t t bactgtd . R
protﬁﬁr t(ﬁgrﬂr%glehﬁ gf \S}AI %d&g H%t pa?]%lzl ﬁ\é?y ?s Hﬁﬁ&ﬂ)@gee and which is
prefoablyerpabphegescindlimpimta feplrusd&te ipeicend/ o r

[00%@ I nf E‘CI Iu?an% (ﬁllﬁqu;?lt ¥ers h é% eyple%tl(f‘ 1n% an al%u"f]l%_agld séquence

derlﬁfmefrﬁlfn thth wlmeuypes recﬁmhlfnemtqbb&malof core Qﬁﬁemﬁfﬁ@pﬁdtm@y,t\hl&rem the
l.i cation machi nery o RI\lAb terl .
amifel, R SBREF B FaHY L TSR PR g 21 B0 O Saro et or 99 %
iderdidg1 6 FHcOPIBERe b&udhceOaddacldrdis pﬁéﬂ@a@? @ﬁd Qmif@eR@Pscquence retains
encodi ng the protein or proteins responsible for viral
the aftility o\ asseipble §1iop V&Rt ry into the host. This definition

[0085 @M@H@ﬁvefé}k&%rﬁﬂ&ﬁﬁ%ﬁﬁ%ﬁé Vl\Hlsr Mee #dr'ﬁ@leHWat Qflglhsel%ké)lgartlcle of
bact eri ophages, whi ch t he af orenenti oned dqene
1

Hepg‘ﬁtleg]@ wags. dhe p@pﬁﬂaﬂotp@fg@mﬁtlbﬁ tvirhsrhke paytaclesdipd been disclosed, inter
bB223h SR R F/S%F@g LA Rf @ 6 70 8?@) 5aﬁ/@1t%{'tl\ﬁ|£\r%e B REnts are

hon- |n?ect|ous VI rus e particles o
GXplbad}z mlconpphaageherdﬁr by way etreldr@e e dethen ediafits @MHRNAE suitable for use

in the darac(te tp[P agrg 1X Qlen iton | aquoSe%Q glscloieds%}; %4&9‘39@%%? I(1)(1_)/8%6905.

ah

er re
[0086(]) ﬂremtﬁm‘ther‘\préfaﬁed ereodiraeittio€ tre infendon, RNsine residue is introduced

oA DARIS AR Bl RSP B DRTGBLSRH OFF ofPocs

In préfeaed ahnbedimehBl VRIPdehy dempde@di¥®ITthe inyPiteal dry pedpdred using a
preferabply by genetl ¢ mani pul ation. [0070] One, a, or
HB i captpshing s 4 {gipgyohprpasistingpl, angipo agifs -394 opddld9y 1185 of SEQ

ID Nb! 1sw@Hcﬁ@§ 1ASHFi8d sd ABHhEBRRO adills Lt%%lom@ an@'80 aRNGp19¢ed with a
nmore" unl ess otherwi se indicated. [0071] di abetes: The

peptider bavirizathe taesno afié pequerceadfyGlyypla-los-(dy4Be 1 @BQ B NO:178). This
2 f I

o P O S UL KO B PRED R A S aiments

the pypeimelre@liidabfe@te@s1iﬁm742§ arT(héleoﬁﬁﬁg ID OViy 2des s icbedsponding

fragmengb%refaereﬁ) C?—R QQ lo? 1014;) ar teptgd % seﬁ aIrlll% n? Qn %u'ﬂ]]}’ejp fhcludes

conipaﬁnquomIpssmg Hypabe]e I cfommprdteﬁmmhtanmhuﬂng albdve mowd tchrrésponding
am%otaﬁlcgoft?ra%lllon% 'tlée 1nven ion ?’urtller inc u Q%oglrf)lo%ﬁyolnes anrd vaccines,
respectively, comprising HBcAg polypeptides which comprise, or alternatively consist of,
amino acid sequences which are at least 80%, 85%, 90%, 95%, 97% or 99% identical to SEQ
ID NO:2.

[0087] In one preferred embodiment of the invention, the virus-like particle comprises,



nol ecul e, or with a conbi nation of both, resulted in a

clear anelioration of the diet-induced diabetic
wW@k@natdsp in mal e C57BL/ 6 mice. [0073] The i NRENEP29N9/052639

therefore provides a conposstl on for the treatnent,

anel i orati on or prophyl axi s"of di abetes, preferably of
congistp esslehtladillyatfebe altemheileb'l consiatis bfc rmpmbmamtoml)at: prqmmss emrtants or

rosfs el A AR oSkl Aranabi s KA Bl PanRiet ¥ Miected
frorp&fetglr@ipe;:o(léﬁtﬁ’ig dfr(aﬁbactd’rlbﬁhe(galq& (Ji)%ctaﬁcqihegealbm ) bacterlophage

A e e TRV R g R

Mil; Qﬁ)ﬂtact‘éﬂ@plﬁ@é M)ﬁn (1? 9&3@51‘10%@(%6 NLIBORS bdi&ioPhagd 2 (h-Vacteriophage
ecul e, preferab sel ected fromthe group
PP7e61ﬁ)sha§&erlﬂélas$ PRR 1, jang g tba¢teriophpes AReMur e f ragnent, | L- |

[0083¢ Pl 8 ROrrbd-ahblBHEDF (VNRY&iBN (1R vdRdlieartRIEcomprises coat
coval ently linked through the at 1east one first and
proteing mutantegs tTagments dheened ot RMA Hhvetatiopiages, wWhon4faid epag proteins
confF L S TP g A GO0 TR i
of: @D SEQNPENO :Jsictoeringatod} BP; & alnsiaste o FEQMDINSEA awil SEQalD NO:4

| ST BRE SRSRRLIP RS i Srol BRI RNRREIE B (v

promtm@r(e) FEQ A Nd (GB) capsie prateik e df) ISIBQIYNOs&(IP (&bSlH @&ﬂém) (g) a

minirs ot SEQ T WGeemeS el i SRFb L RERaEAt: AR S iaugeins: )
SEQ@IEe NNt i gan wp&ial Iﬂétei aPISEYED m):pm\mu tc@&'iﬂ@ﬂfel@l {8 SEQ ID

ri ses or consi sts_of
NO&é”&é@P éap%am(fw)a (la SnE}yQﬂJ%NO %@?é?}?ﬁl%?@ﬁ@?bﬁw SEQ I NO:15
(PP’V be[};'éﬁfpr&té’iﬂ}? rah@@ﬁ SEQ I@fﬁ(f) en %RPYOSC&B% sloxi®f sai d second

achnment si [0075] Preferably, said’lL-1 nolecule
[0085& i m@eueﬁeﬁed Wéboﬁ@m@nt patheiigyeation thea¥LP & & mpyp@WLP comprising

r .

or BB ARG M IR LR B prd Bl S Gt ac
seqlmmcetsea%@asprotemr mupnefos flagmyntatthdr@ﬁsaf a@(RNA@acptmcrpdmg In one
VGI’}P pere % X?(fjmla %16 et comp?lses qr a tgr%gldtlve &, %%erstgfo?{wo cli1¥ferent coat

es ‘are
protpia toif Gh RN A O:éelioftige, vivhatsin ksawwd diffeheat @odt prat¢inR Gomprise or

proGBsE T s S atdraRe Shclf RaTSR MEATS FRHEC R B fcseo

ID XA Qdr SRS athihel 868 seduBfocCTP OP (SEPSD N@RPARI CP 8P A1 (SEQ ID
whi ch can be used for the preparation of VLPs have

NOBéen di scl osedi n WD 2004/ 009124 on page 25, line

[0091)@ ?I{I-prefé@re@ 2BBodbentsioPfhe Jp*es@&m@'ﬂﬁo@ MhPALR- 148 ’palltﬂcféecoﬂlpnses
page 31, line 4. These disclosures are incorporated

or ahwﬂwlwnmt; e@iﬁnmeébafmﬁ@léemﬁw%monwwﬁ r?sambm@nfé@abmotems

mut4hfs 5 Tl g%%n{%gﬁéﬂe f ARNBE bRYQIIRGH. @ﬂgreﬂy@fefférggl HRNA

{
Vi rusi nfecte cultures. The resultin
bactprieithiagd e sclosted/from dadteiaphpeer @, &h@srldpbagevfa,d@puaeomiag@ég@i and
bact%ﬁ@lfllag &g preferably non-replicative or
noM- I'nt 6ct | ous, nore preferably non-rep licative and
[0091pnin nhe pieifonted . erbddintengdhaViL@nis acViEPiof RN A rheatiaphbge Qp. The

capssl(!fI SP Vl?l?S-l\{mketng‘tf ?e gp bﬂ SECY dees a%rlcocsgllleod{raﬁ pgarlgrg-like capsid structure with a

diameter of 25 nm and T=3 quasi symmetry. The capsid contains 180 copies of the coat
protein, which are linked in covalent pentamers and hexamers by disulfide bridges
(Golmohammadi, R. et al., Structure 4:543-5554 (1996)), leading to a remarkable stability of

the QP capsid. Capsids or VLPs made from recombinant Qp coat protein may contain,



are the general nethods known to skilled person in the
art to inactivate virus. [0078] In one preferred
weedodissent, the core particle is a virus partPCI/BP2009/052639
wherein preferably said V|r#§ particle is a
bact eri ophage, and wherein Turther preferably said
howbast ertiuojphage linkedana NAlfhiaclioads oplotige sutamds whibirethe capsid, or

till furt d, RNA bact h '
ncofigk iy P 3 BESCLPULY o OBPORT CuRoy SRBET pshud fonvents
and[dfk(ﬁﬂﬁl]rldgnagkmes muelﬁlesrmgl@z Werﬁmérggﬁgﬁaﬂbm@aﬁd bedtlnitrile
r erred enonodl ne
confeGis e sH ASAR EP EHHBREAOCBERRENI Mt M o not afec

the MhbiHSST tif@&a@mbeeﬁb ﬁglﬂ wahiG8band cakil Jraadi bHQR YA ARhRageous
to the public. The_gene encoding the coat protein can

featpyg, iB8Tticylar.deiits HsF tingyunizagiRy PREYRogIngTian marpgals and humans in

acciSRAbALE BRsQk inveRpnPY reconbi nantly expressing the
coat protein in a host is within the common know edge

100994 Frehemrdfersed viodaopartislesné Rpriebenteroghegeb dulippmisnlar of RNA
bactteﬁ(ﬁph)c/lég gﬁ #131 Kﬁppggn%%r%gﬁtgg mfel di&Fosefn % @f/@%@by %ﬂlé’ disclosure

reco proteins, nutant
of Wmdgmﬁmeswﬂlheccemratedﬁoyaefermcfsmsm ettlreeszi Iﬁlqmmcmhe Igraopfe 18 of

{.
wopBaPaMspadise: Chs N, AR BB E S erpPhn ooy e o RN
mwmﬂmamg:QBoteln (Urich, et al., Virus Res. 50:141-182

[Oﬂﬁgirrsé@ﬂ%; pl{éesrfefﬂze:ngpg 1%1 gefe {IEP& ?,%6%5 Rﬁ%%é@f@1op%1age AP205.

AssédB192phpett@mhmidings o ARE5 WEDs, iRldvid AB2(3UDat protein with the
5,071,651 and US 5, 374, 426)

subgigigtion od PRRJiRcr! drmiee 46t m%lrf(o}ﬂ?mrey P20 coat pretinuith the

subéﬁm%ﬁ @B agh@h@ine bl 2P0k acill B) a6 Weik 4 Yﬂa@%?so(bé 'u@élﬁn tﬁé practlce of
ci ence 250: 1580 1583 (1990); "Mat sui

the mventlogl andtp4dp to pthotayeferrgy emhedmenis pf (@ggg_&)n}lon (Wp 2004/ 007538

BB S e ol o2y B st o

cmmmmmmawhqummmmﬁamdWM%wmmmeQQM&&mmmwfWO

200&/5%75F> gl }/sogxlfct)%o{‘ SOC lreﬁré N ap) ¥r5 %%Géc_[] Xg?@ﬁgfﬁps A’ highly

1mnﬁ1®ﬂmlllcs Rimcamte émkdfda\mﬂotme aﬁ@mlt@ leo.‘fally exxbprbiersdit generate vaccine
|ication, as

contfiydhstishgy e Wi o P o BpS Attt ars gL EmPERE mosal ¢

[OONl]-Pln\Mﬁerlﬁbl&rrS@IdﬂnH&ﬂﬁ@nﬁ MEPVEBTTthp'iﬁé&, BbenCifINS ichiststs of, or
nore than one reconbi nan protelgﬁ% eC|es

altelaﬁfé\feé% SRS Of & PWGHPI BROkTH © kR BIORTRISFO R P & baigiophage.

wheRdig tiRmARMY Bkt ﬂrM\@mCHag fb@érﬁrﬁ&dlﬁg@ ARt o CARSChne lysme residue
proteins, nutants or a%nents ereof . [0082] The

by wasrahsubstiagiessnd/of bsawmee tipankn aﬁ@@%@rﬁfeﬂ@@l o) @dlméntmhe VLP
comgtl$£gé'§§é?ﬁ1a@)t cdhs Q@ %ﬁ” o@r g&ﬁﬁtvnﬁly sﬂs@ 6fa A& Fbe Fa5} Ebat br%tem of a virus,

I ned as a p ypepti de, whi iI's at ast
prefptrablb'eqnabNgl lacterieplwige,80hgygin nr@udenlpmtf c@lafamogenahasl le;eas tmagidfied by
add{ on &Y ?tgee?? bie 1&%?; 1%?1]1[% ?5] a}rofg‘ %stltu?lon ar?c{/?rt B/ Oa{y or}%sertlon The
elﬂtleﬁmb};tlt\l‘ed)lyor aald tliontuil @hlep)srt ehe t;abieyemdateaalhwﬂvb@mg the degree of

cou]i():lgl%gge!t lglf L%‘&’“B&gfg[pﬂ Igglgs?ul%s/kpgr Hﬁ;)glg{tsﬁoglat% %LP,theefera{)gI%r}%le VLP of
an RNA bacteriophage, in particular, to match and tailor the requirements of the vaccine.

[0095] In one preferred embodiment, the compositions and vaccines of the invention have
an antigen density being from 0.5 to 4.0. The term “antigen density”, as used herein, refers to

the average number of IL-1 molecules which is linked per subunit, preferably per coat protein,



del etion, at |east one truncation or at |east one
conbi nation thereof. Further preferably, the fragnent

wo 2000be®miened by at nost 5, 4, 3 or 2 internal PCI/EP2009/052639
del eti ons, by at nost 2 trL%catl ons or by exactly one
conbi nation thereof. [0083] " The term "fragnent of a

of thee ¥ bPxnddwrtebp patfenlly o6 the' VILEingIHnRNAf baatemoﬁtag@ ridueithis value is

S urther ref e a
colef g b oot e gk B ek BE b SR EopPER g e Rva
bactﬁﬁoﬂlﬁ@@ﬁn 95 cSmputition oaoaddmseqﬂﬁm]@emdﬁnt i ty with the
fr%r(igent of . a reconbi nant protein” "fragnent

of
10096 atVLEs SF &tnyids of QB foat protern display aéfﬁrﬁédlua%x/%f I¥siae residucs on

theitilrfle, v &irRE@RIpY10E mltﬁreé’fysﬁl%%@sq@kk P&niifl Bwards the interior
virus-like parti cI e. 10084] The term "nutant coat

of thy eapsidrindrietercyng with thoRNgepnd deurioshar hgpizaresidiierocxaesad to the
exté%%g ld?ﬁl% gﬁ&' Iyr%peréﬂ’l nEhé Qtelex\gt OQG h}@ ecttt 5% é?v\ll?lsl@@ﬂta I?I%ige residue,

te I N, respect |ve Y, ereln
pouamgn@ oabemg smqlaenwelor of tht VIL&ast a 80thy pipfeefee ﬁ@bb@iﬂam said first
attachqleélt[ ts1§e 1§ & amlnoo/ rougp50fé9 ys9 7e %)SLdue 0 é]l‘:(g?[ %?‘;% n.a qfurtger rPl‘e%el‘I‘ed

sequence, erern pr sal
embadintbn$ eidi B3¢ ettarcﬁmammate tiste adainoi gryupt of aag s8¢T6f e iyRine résidues in

PosUSPL: 11 4B Hhp0; 0 &b & & SERUB VB e RARFREY Eefred embodiment

saldl'ﬁt@ﬂﬁtltetchﬁleﬁt liclibishe abfigo RFQ@PITahl @fe Of tHdapahé tds&luBs of the coat
virus-1ik partlcles has been di scl gsed, .inter ali.a,

protig, REgFerrhyaf 53R IR0 FEEbaee amassdic o coitrions dirrapsd |

[009’*‘r @ﬁ Iﬁﬁ%m%ﬂf Qp@s)é@ |1ys‘ﬁie rbddiled Qf%ﬁE%ﬁ&H%@ ﬁﬁé@calﬁybe used
r ef erence her ‘vari ants of Sui le for

for nhs @rerswtmvéntmﬂaérhlil&zél a@pthteh@reﬁrréé embodimges |tlm1>r¢ﬁamenb@énn the
Vlru%i iRE h%l@l@ do pi@&e C(?h% sQJnUM@ ?ﬁ'{ g%ﬁgrgeﬁlve ty%%ﬁ%lug ot ¥t QB

pre rred e odlment 0 e 1 nvention, '
coaf BFS’[GIIE Peé&irghle these mmtan@d(mt@cbtqzlm corhpresclaBegrnatively consist of an

OSBRI e PP DDAGSS Ao

SEQAIIMN(:)DB}JQB)I Qf- M(S@Q IOk h?yﬁmillOdtysaalfSEQrIBﬂ@éat (BsQME5B(SEQ

m SFRo e o s o™ G 4 Tak eGP el B arg orsra

NO\MJU &1 {5 QPUid (S 9D Koo, t1lys2- AP@ NOys 8E-IAGS oatSEmpsth(orxs The

and 80 are repl aced with a eptide having the amn
conggeirs Spreed B eyrficdign ewecwvmﬁl%@dlﬁ bgle] Ciaztc)rotems

muta._rm%} Rl ipfol SRV PO aflBNERS, bR cRER), 1R NQribet On $RS0b1056905. In
NO. In further %eferred enbodinments, the cysteine

particglgr ihercburelpensite Espaplads aheboys mepfionsgapnipatien: 2, or
[0098t] Sh{: %Jtﬁéfﬂa‘?@t@h@@ fhBGmRAL 8¢ th@%@és%ﬁﬂ%é/nt{'onlﬁ}%us?{ s-elirke particle

9, are nutategto serine he ‘I nvention flu
compmsta,: desltaostpobi tdnents csemprils bhgr kepatiitdls c@iseoy @ mutant coat

protg{tzlio%te QF,{ 8t a?rﬁar%s %}H]tﬂgre%Poa\{l tfl]eo E rgesﬁﬁﬁ&lgg FAolnlgjagegn.aIllz[ianfcl)u‘thelr

i nventi on ncl
prefenapasbddinnsg, to d’lrutahke pEtcle coBpBEt) Mellltymanmija corsistsgessentially

of, cgd":ﬁtglggtg H?o%lcs)lts SO mu ant gg‘at 1%1%”&p w1tﬁ am%o z?cl s%rqlqgntcie gﬁbyID NO:16,
17, 18, 19, or 20 and the corresponding A1 protein.

[0099] Further RNA bacteriophage coat proteins have also been shown to self-assemble
upon expression in a bacterial host (Kastelein, RA. ¢t al., Gene 23:245-254 (1983),
Kozlovskaya, TM. et al., Dokl. Akad. Nauk SSSR 287:452-455 (1986), Adhin, MR. et al.,
Virology 170:238-242 (1989), Priano, C. et al., J. Mol. Biol. 249:283-297 (1995)). In
particular the biological and biochemical properties of GA (Ni, CZ., ¢t al., Protein Sci.



am no acid sequences which are at |east 80% 85% 90%
95% 97% or 99% identical to SEQID NGO 2. [0087] In
W(mmﬂwm%ﬂmred enbodi nent of the invention, theRCT/EP2009/052639
virus-like particle conpri %ags consi sts essentially of,
or alternatively consists o reconbi nant coat
5:2485 21163 (11996};ﬂtaasm<setcat f.nagirBeolt 37 :WEx €61 199Gf) aat oREAPushko P. et

al., %ﬂ;@?e@ggf'g% lﬁg?) r ap ll%%trai W&Nglog a'ﬁfig?%ﬁ 3@894)? have been

disch)aed eTho Rhage ﬂilctufebbf bsa@drﬁr ROphageeftiphagdsChas been determined

(Go Lo Iaggﬂggfg aférp St ftgjreblgg %Bﬁggﬁ @Qg Stlél) information, surface

exp®3€ LrBdidhRP hag ebeMdedtifiddNind) Qﬁﬁse RNOR NRBRridAHage (bat proteins can be
bact eri oghage NL95; (k). bacteriophage f2;

)
moditigdk Bich Bt RS PPPOre(RCHAAEN apiR dgudioRmRpn (bSﬁase(tﬁsl by way of
inse Su ad ft d A bacteriophages is
Pcﬁ)%to‘%r RARAGE ARARP adaRA88dr thovepe dRIvel BbRaEN
nbodi nent of the invention, the virus-like particle
theltb@p e¥messioniald prigetstimthat alloverredustior ofdange ntl@tltlhmfermterlal at
affo?cfabﬁ'}lAstbaCt eri ophages, wherein said coat proteins
onprise or preferably consists of an anmi no acid
[00 qu Elequaréeﬂr@b@m&m@mthdwwngmaupn oﬁhs ns/_bmtmg cofnprifea pt least one
antl?%QRBP%a a¥1 gnerééf #rr L0 pzfef(a%ly&ne t t;ﬂ ﬁ(lt?%ée;p%goﬁ%b&%%e to two

and NﬁsﬁpréﬁﬂaBl;Cﬁp&i)Cbrmraﬁﬁ@nn)’vheréﬁ)saﬁﬁalgdﬁ dNEXpGisdsfor corayssd @ an I1-

PEELIINC SRR T

pepﬁ@ §r zﬁﬂIL ﬁﬁﬁtdlﬁ) Wréin sﬁl'd)IleElQole&ﬂ%@refé{@bl(yl\@&p@l@&%r(iven more
ein); IDNO1 1 I caS|dprote

S
pre g@bjyu QNS fﬁa@we@%‘sw&erﬁk é.aﬁl}no ?(Ck‘i segieyqeryfyed pfgvpepﬂde

shox(/i\"agféaWA)g ﬂ%@é}ﬁﬁ'lyrl\)t 1ea(st1§0 @Egolrppllg@raﬂl@ At fidasEaPs;, gven more
rotein); PP7 capsi d protein);

preferahlygERast [98 &@Izilmmpmatda ﬂ)@ﬂ W seausned idyntity poBOY ¢1¢ Qf $EQ ID
NORK& §EHSH N"(B"‘??@'s RD: 10, ¢ 5By 4B 40 Mbesé@b iND: 863 to SEQ

nosal c VLP conprising or alter atlvely consisting o
ID M@rlé5t han one am no aci d sequence, preferably t wo

[OO@E% a ?%rlth%tr %r:er egrgn c S?ofmet&ﬁ%%%gr%éf:%p gaees § CHnsmts of an IL-1
molvma/dqar\eﬂ drohegh engbmdmme]&bt,edtﬁlmm MeBrepnpnsists @f (a) humans; (b)

al t er nat veI onsi sts . of t i fferent coat tel.
Pring S AR s D BT Bt et e S (i Feaail) Jos: 00
mou3e adndm)qtaelmst PRt bISSaITLPY Sbeicakliy damal ﬁsdm ﬁﬁmhﬂfse In a very
am no aci d set%bcjance of

pref% 14—)1 meJpculsy 1Stahlém}§‘ﬁ](?ﬁol Qe]eaulg e%hrtgﬁrdge@fably said
IL- 1Cl%o§%’u1€: Q%Qph@sl\@ ﬁ%feﬁa‘ﬂﬁr Q_ﬁsr@lp cﬁd botfptill, NGk ein tﬁ@%@ﬂ) acid

In pre erred nbodi nent's of resent |nvent|on
sequeneq&f- smdwelyrﬁapttdueéh@v%rkwﬁ@eé pr ragyt &t dageft40\/e) pore preferably at

leasF 9515, §$e§1 g 'Féfél% :yyat Rbst 991, ahd &B&%éﬁ%lf%'?% 1?32 E/t% .ée?tfuénc%fidentity

r econbi nant oat oteins, nutants
witht dngreme fof th@fsecann@l&léelbcacﬁt @0m¢lpﬁ~gg@ copistieg of Sr@fl2Ngh3& SEQ ID

o) 510 R eloRIRareL 3,05k o T BPRL ) SRS s
ID NO:130-140, and SEQ ID NO:165.

[00102] In a further preferred embodiment said IL-1 molecule is derived from rat or mouse,
preferably mouse, wherein said 1L-1 molecule preferably comprises or even more preferably
consists of a polypeptide, wherein the amino acid sequence of said polypeptide shows 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



bact eri ophage GA. [0091] In one preferred enbodi nent,

the VLP is a VLP of RNA bacteriophage Qb. The capsid
wW@er009i109983 | i ke particle of Qb showes an i cosahkC¥/EP2009/052639

phage-I|i ke capsid structurewMth a diameter of 25 nm

and T=3 quasi symmetry. The capsid contains 180 copies
NOgb, $H@ 112 dd1: 53 rSEQeiDnNNOviid, 8BQADND:6HKEH) 1Ih NEosea henene of SEQ ID

No“iéﬁ mw @ﬁ@?fﬂf@%g %Fgﬂﬁ lﬁéég‘gessm

[00(039916)1)furt1hai‘qﬁ¢f&ged embodirasrarskabilel sioddeulei it yindi -1t lau@hmolecule

Capsi ds or VL efromrec
Prefﬁrra &%%@p%ﬂpm ap S drha fagpiant 2 mﬁpﬂ%ﬁ meEye \'%‘iaﬁment an
IL- ldbl§lﬁ Eéﬁﬁiebﬁmﬁs{ﬂp a%hﬁ'ﬁf ut&H b\Uﬁ‘érEi% saidt L Pa@ﬁ@nﬁ?&ﬁle%referably
or inconpletely |inked. The capsid or VLP of Qb shows

comyissnar cydsmerane STy spRgHs Of eg1olunrpsdanthersathgrankgo acid
seqRAEN fSaid POlypEbtRie REGWYs at WEstHRME, &%ﬁa‘%}ﬁﬂg 1da648p o @“@Q@ 3Gerably at

acetonitril’e concentrations as high’as 30 % and
leasyRabi. avani roere porieebly raatcasP9 “agnhingb rasferbyd®0rto seqaptasddentity

w1tﬁ g\'gr (ﬁltgaoqltlllﬁé &{CG%?GC‘E&%&IQ T 8u k&ﬁls%%gk&k EEQ%DIQEO%I?@[O 48,

IS an a eous at ur
SEQJalDtNQGBa?BEQﬁBrN(Dbé 8EQ IDrNOrﬁ?UmSZaaHdo%lEQriE NO: 165 Speciﬁcally

d hunan [ cor.dan
preff S PSR b0t TS B[ PR maR AP I ARG Wiy E, trrably
hunpar il it |aﬁﬂlaqfr0RINA hacheli-dphipye Sragienpadit hond arL-of alpidAmature

bacter e bacter| ophage fr, are
fraggyegts ‘8 d\fgo b@p%@@g’“@gu ley pie T cORpRE UiV MR prgferably
conﬁgr&wpbﬁpemmer@mrahe& a{@ﬁﬁn& edie sefcel IT shitl poBBEHtIdelsMowd 4t least
Exa of. WO 02/ 056905 provi des a

80 %ﬁe&rsferﬂéoév %fé%aéF ?(b q, awr%rrefﬁﬁféﬂ}s rllgat 40 o5 Vet morepyeigrablng least

99 d@%ﬁ& %bt%@@%ly%o ok, QQR3lce! ﬂbﬁ[}%i’ﬂ@ ﬁnpér%fcﬁfsm}im NO:36, SEQ ID
nbodi nent , VLP is a VLP RNA "bact er i ophage

NO A@z@g SEﬁ)sIé)eN@r 1;¢3 ferslsi) eteémblwﬁEQdD NQbds of AP205 VLPs,
[Oﬂi(ﬂg :[ﬂ"gl fﬂgh Qérrgcp @ﬁlg&g&%ﬁ"ﬂ &ﬁdMHE h ﬁlglgaﬁéﬂ?ssgﬂ ]'S—tlI X gfolecule,
pr 5 coat

I ne at m NOo acl F eoni ne or ,
prefpnabbfeiinriLw licke prheing e Blt-il eteifegmerit, asPal agi mremtr@ fragment an IL-1
t _am no,acid
beta r})@ﬁ? c or an ?, 1 eea rInHt\?le h%;vh%rﬁm asﬁgﬁll“gg%ﬁ {118%81tkﬂﬁ 8re§er9bl¥ corn%rl ¢s or
eveﬁﬁim&dprﬁﬁaﬂitﬂy Orﬁnsﬁshﬁoﬁ anp(ﬂﬂidpﬁﬂe W@e%ﬁlﬂﬁﬂeﬁﬁﬁﬁtﬁ&ld sequence of said

L ANE U AR e %é@aﬂfg‘% REE P S lcit 85 o even

morB @FEENbly At RA§HIIOH had mobeprefsRIbBSTIN0N seqidnédi@entity with any one of
purification thereof. WO 2004/ 087538 .S i ncorporate
the prgmencss pRjeahed/ TP theatrapp A isiinpoH8EQUBINGAS 1A 6ghTERQ 6 no: 64,

SEQ WHIN@Q%”'SEQ ﬁiﬂ@h(ﬁ@@ t9€16,1 HGIDW O Fh G 18ER0NQ0, SEQ ID
ypi cal | preferably ‘genérate vacci ne constructs

NOGF e DN 5 Speciie s oot I ot a9 Ly s s arc
hunﬂﬁ@ﬂqrbeta[rp(ggcﬂ]es I 5 Jpﬁlﬁlﬁﬁrlieﬁb&?ﬂ%or 5 man Iljle], Nét{) fragments

onpri ses, essen consists o ternative )
or hamarsllsﬂ bet@fmawrnﬁlaamtnts odierapr sridllnl béta moldenlgs preferably comprises

or eD&F rngre pl%ef%ra%fy consis of Q%Sfy%ép'n%@,h @8 in the amino acid sequence of said
polypeptide shows 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:49, SEQ ID NO:64, SEQ ID NO:130 to SEQ ID NO:140 and SEQ ID NO:165,
most preferably SEQ ID NO:64.

[00105] 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



wherein the nutant coat protein has been nodified by
renoval of at |east one |lysine residue by way of
wWQapstiodewd i on and/ or by way of deletion. |n ane@€hEP2009/052639
preferred enbodi ment, the VP conprises, essentially
consists of, or alternatively consists of a nutant
IL- lc maturepfragnednn prefferably iarcusipalpe eof emdink yto ale IRNAreceptor and, still more

act erj.oph wherei n, sai d nut.ant coat protein has
pretg At R RGOt PR e R east one. | yai ne
[00106% i1l b efurdlyer Wayferedd Shitlasiirmént tshid MLaiN ehoculb s WaYL-Af protein, wherein
.insertian. The, del etion, substitutiqn or additi of )
Sald‘aﬁ ]reB’éi%‘im BFFéeﬁ39]§| RBPFISES HfY G%P}O(’S?/\Breg%{? P’ﬁansclﬁéogéa?lé(ﬁep“de
whe@fin @RURih&&id beq@encte he sa’id'?é'lﬁ}f)eﬁﬁﬁe khows ddaSICa4) %SprefRkably at lcast
subunits of the VLP, preferably of the VLP of an RNA
90 “perprs i gpRbly et lqaﬁ 9|§ad°athélﬂJm§Fe prﬁ%r%x EHeash} toaind srost praferably

100 r@%h&&@@&hﬁ?%ltﬂ Jﬁ? o‘ﬂé‘SPSE’G 1D NP 9IS o SJEQ aRosef erred
di ment he conﬁ;)sntl ons and vacci nhes of the

[00507Y &me ﬁmfrhelrmv@rrad] ey dlrg@ﬁ seldibiltpyotbiaiingn Fr-batpba protein, wherein
i1, 0, HEGEN BULLE0 S pr 08 VR0 pOERELR somrs o
polypsptidenkfbdrepeﬁleaubum atid qume abbaid pneityp@pade phco»tm ainlcast 80 %,

prefIB ealr’f Iléo ﬁﬁ(ﬂg %I:]er ﬁ repetraﬁt}cl% ataleSY 89 t’/%teggl} mare aqrg%:ra% SyRaN%‘east 99 %
and @o8r Iag&raxmerooah kequbecedddntini &5h ady drir@f ‘kﬂe@sq@hﬁi‘s@élﬁ&lbd{ from the

sro QR RGN 0 D0 Hd® S HENCRIE - Rt aphs

pro@in BaP@inske 0f-1 (Pphe @adtcipl Fhedeth ¢hid muayn 8 -defiha o tBlrgdetrably
of . lysine residues on their surface, th a define

COH%%%? BigSV i RS PreBgally sopastsed Ia&%@eﬁﬁﬁﬁt\f’ﬁﬁgeﬂbmr%mo acid

sque'fi@e 6ﬁ5ﬁrpb%eﬁfdetsﬁ@)vscﬁ RSk 0an dprbﬂ%%a%fyaﬁ idaQDow, t rﬁorte t1‘5%‘efe1rably at
NA, and four ot her si ne residues eXposed tO

leasé% & o m¢reﬂvr1fefer@h1gy§11 astiPSh endipiost, Pf‘tfh@bb(tloloe?/aéftquélitf@ identity
: hment site is a |lysine residue, pointing to
Wlt%gﬁ(gz??d gér:] the exterior of the VLP. In a further
[00198kfes lﬁedleepmﬁ@mdmmbogan@tmmsl lapttosa@m:mémt 1ssalntIeL 1 betaprotein,
residue
whe]._reln S%léirqigl::lg Lp ro?e n ér ferablxé: {nprlses aorfelv?tgfn OTG L f(‘:eﬁabl% {:onmsts of a
pol@bpteie; @héﬂaen ﬂlmalﬁﬁn@ noldpe@iicnanyf @né p@fyptebﬂdd: yeowreat least 80 %,
osSi ti

ot et 3D Py Fots Barriily b 35 vE v enbe marrlufidest 09 %

and frnorsslsreﬁtauagcme/e beubh® 1desmt;h\eu1amﬂyr@1egifwrse@fenadaxseleaed ﬁf)rn the
the 1ysine residues of the coat protei ref erabl

erougEeP B SFCRR SR e SEQIBLNE PoVenreREb ok bt eprorein
is 6T 01 [RA%Fb ol MR b BarttDL O LRI Hrok YR Eomprises or

resi dues are rep aced by argini nes can be used for e
evepmoseneliraie senons offhpelypeniidansheren the emeara edd sequence of said
pol@@@t I C § leggt 8t0h’/e REEB at! LNEHE 4.0 pqor% Pﬁfe\é%‘tﬁ}lgt;lleéslﬁ 95 %, even

nprises, consists essentia ,
moralptfémhm euéwt %%%atsitmoxﬁfprfrfaltahkyt 10Qd» somtenpe wheafityswith SEQ 1D
E{Peferabl y these nutant coat proteins conprise or
alternatively consist of an am no acid sequence
[00H¥| &cd AdthEr pofictrbdergbaiimpero fsaid dl).- 1 Goel 240 it SEQ.-I Dap@ent] fireferably

f SE D.NO. 3).. (b -243 (S I y 17
on YR st rGineBEgd Btk it 1Ly EEEY GraBR Tin Mg gragment
prefbiblz- lérdGrlﬁéd o5Q rhdAsBIOk Binar, dhosQBre2&dblly HoQah PPN rd8y said 11L-1
Lysl 6- Arglof SEQ |

ﬁagment or said IL-1 mature ragment comprises or even more preferably consists of a
polypeptide, wherein the amino acid sequence of said polypeptide shows at least 80 %,

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



NO 3); and (e) Q-259 (SEQ I D NO 20, Lys2-Arg,
Lysl 6-Arg of SEQ ID NO 3). The construction,

wezpeaesidn and purification of the above i ndiREI/EBRR20CH052639
mut ant coat proteins, nut an{ Qb coat protein VLPs and
capsi ds, respectively, are Jescrlbed in WD 02/ 056905.

and [mosp areférghly d00 P& sdyeerebyidentifyewite ciny @n&ExaBpQel L 863 to SEQ ID

. |.oped ' [.on. n_anot her
No BB MR L FBEEATR MR R g BRSRINO o8Nt on, ¢ ne
[00Mi0f Usa furtker afetrd br&bcﬁﬁlﬁ’ﬁ[tis&&SL 10ﬂataietf@gmaﬁti1ya{ BL-1 alpha mature
consi ts ess r alter vel y consi.sts.
o DR ot Al B D oo P P A b RaiaaRical sctvity
and Wil SueRTseRIPePdb HYa 'ﬁlatﬂfeq{ra%h{ént tﬂéf&aﬁl&' lcbMBFises or even more
éreferred enbodi nment, the virus-| article
prefephlyr Gogsists obp PalyPeRtiie: Mhenein the ﬁgmsq acigsegapngenfisyidgplypeptide

sho®$ afleh&f §1Pdil ¥RkHaGi9ns '1&"5{39(9‘% %?@Bfef&@@l%r a@rl@atsfsbf‘“/\{\"e%h more
am no acid sequencé SEQ ID NO 9, 20

prefamblytahagt 0P e gisomet ng:fwbl]o 1O i Sﬁquepmggt}tltrmth ey ormtﬁ SEQID
so been shown to

No%@%% SE¢ se?rﬁ?gs ﬁ[ﬁ%tﬁplgieg&rb SS Eﬁl\f\ﬁ) gé bacterial host

[00 KlKhilt e["‘uethnr p%neébmhbdlmemaei 123t @461&264;@@9 83in,IL-1 beta mature

fra gg%é %é&lii I]g/lé (%&a %?jtﬁlfe ra%nt {e?eélrﬁbly cQ/mIp Feongblologlcal activity

and]vﬂfbr&ﬁ&‘uﬁﬂ& $aildB9) befdrmane, frégmett patferably corMilhses Bir @ven more

283- 297 articular th bIO|OgIC
pre%Y gkyh“é’ﬂ?léféIOféPB QF%tfd@sWB re Ihf RinoceEid seguenge of s d’tOEY pptide
show§ iat Ragdd@bY, Zﬂ%rétﬂ?%ﬁleasﬂ_% %,, n{Sr@ re@érably it leaMbbS B, leen more
271: 759 773%/1997 an (( ko P. et al, Pro
prefgiqaly aglegg 99 gg;nd(q}g@ Bgefer@l:?ly ]1%05 Yo squé}pceaqdentgy ng an§Bp15:| of SEQ ID
NOR4AEY b 296, Qﬂﬁ%mD'}ﬂY%(b%%t HERED 1D R@:64.yst al

structure of several RNA bacteri ophages has been

(00t & arfuyrthgr p@&rmﬂwgrh@drllilent RaiddE-lanolecide iyign Ul-é peptide, wherein
5

B

saldb‘laet patitidphamprisoat eypmotak psefeablylvensigepf 2 p@llyp@pctilde,t\hlmrein the

ammo acu? Peéqgte)rbc% orfgés}g B?IYP rp%la:le nl?ows at (ileas{s@s for ]’t)re¥era% Ly at as% %O %, more

ion or su
preiafhbay‘lhﬂgxﬁst @B %, I"e@eh/hi%ee desferably dtrieam BN battest opfeagaes 100 %

Seqlﬁ%%gel r hltg1an egogﬁﬁgglﬂ{%eéggo EQﬁéﬁ(s 5&‘? that all ows

[00161f3i of dabtier §&$§rrec¥ @ﬂ%&@heﬂt@aﬂﬂt Phefeuled af fIDQ:ihﬂT%ﬁﬂ; wherein
he COﬁ'pOSItI on of the |nvent| on Cco ri ses at eas
prefe%lygﬁﬂ Ielnmuisiegogppgisesredigd pompesure WB#Y@O&I%‘P@P%WW and

wheP&if fﬁr@hetf ?E&&ab@tsla d T1PPERt AR ¢ 4RI Yo rHIRdihe thdM.- AR eptor. In a
nost er ab exact%énone antigen, wheréin said

furthen prg reécmhq aentgrid ndi wuiginpomaripes orpigisrabbylcansists of a
pol ?ﬁfﬁr@?&&n% Jnlnné ad% Qéqlﬁkl{be o@@a&& 1301#/})@{2{1@@ gefts frd'i’ﬁ]thle Ltdino acid
[L-1 muteln

ure fragment :
sequeihes &fian 154 rdatum-ﬂagmh@adl te 3 pmelfeeqr@fbﬂablyom e 2.sed nst preferably
re rablly consists of a pol ypepti de,
n e)\(/\?hCﬁ‘r’ lw%u%oha%mgrr%g%%e?%m d sequence of said pol ypeptide
[Oﬂlslhb\hs omd pﬂemﬂ c8boymdpr, ehelr bl pusdn teaptise9@t Bastrone epreferably
| east

one, uIa rd%?rln 0 a01d sequenceg(?erlved From & wid ?ype amino acid sequence, wherein
said wild type amino acid sequence is an IL-1 beta amino acid sequence selected from the
group consisting of: (1) position 3 to 11 of SEQ ID NO:64; (2) position 46 to 56 of SEQ ID
NO:64; (3) position 88 to 109 of SEQ ID NO:64; and (4) position 143 to 153 of SEQ ID

NO:64; or wherein said wild type amino acid sequence is an IL-1 alpha amino acid sequence



preferably at |east 99 % and nost preferably 100 %
sequence identity with any one of SEQ ID NGO 36 to SEQ

WO DoB@9436, SEQ I D NGO 130 to SEQ | D NO 140 aneCBER2002052639
NO 163 to SEQ I D NO 165. [%101] In a further
preferred enbodi nent said antigen conprises or

selectoth Sositthe gfoupmonsistthg b I(@cpdsiiod Ortdo 28 @b S EQDaRO @B g ipssmion 52

o 635 FERIBNG ST ¢ D8R R Royost ey PRfonfho 153
of $E]% I]?atN(]r) g& (al'\i/% Sw{olil@em g%}dagah&:; I,Oéléjl 1?(_1uﬂ|d&@, at(elikl%l | mil?,lfequence is
Charg‘gtfe’ii‘%’é&’yf AR ﬁ‘&ﬂ SEHRER! VO SR ey B‘i‘?‘%‘&ﬁ%‘n‘f“@ two or
threb B6sitlidis) m@Fé'p@&kHaﬁEhﬁ okt (hrl—t%rlbo&lﬁoﬂs A0oafpHc to Bk Whekype amino

preferably said nol ecul e conprises or preferably
acidosgeangs § igferiych BpPpepviaen sHfer kpsh opheuiiadraiag pdd sequence is
chaRGBYRAAE LllcidRinth RAL ¥H &Rk IcHfcSIRWS Ao LERSIF &R WAld type amino

preferably at |east 90 % nore preferably at |east )Z?D
acidogequopeqit wolervgskfedrer abl y at | east 99 % and nost

[00 igrsgﬁl?& AR é%%rré‘a Hcﬁﬂl%ﬁ%éa‘?(?fﬂ-i e th E&n@“%s Qﬂﬁ %I%E F}%tated

equences s ecte ron1t e group consis
amiNOa@6 seqBEQe | doriNG #Om cSHQ 1 BidNG1 B8fa aﬁﬁ@ hdd N@uﬁﬂqes ahyto (4); or
one of, I 67 tQ 110 and
wheRR 190 I o el 4 B e et MBS o g misppndyived from
awmm@ﬁﬂﬂLedﬂﬁmmmdmnmmigﬁamded@)k)@mlecule i's derlved
r rat or use, ef erab use, wherein said |IL-I
1001467 B Py BT PRr By LB b DROBTh RO B ams g o) veid a
lcas€ OMShbtated Anifo mdi .v @mded@herme}frabﬁbtmlcwﬂa&oy @feJ @lutated amino
sequence of sai ypeptl e shows at | east 80

acidgegieareis dgrived fr%% Wilgdympnanypn Eihiegpraice oy Reran s3ig @/élfi tyys amino

301cf/§eqﬁ‘éh%9 1sni§Hsﬁllerlelf3% abb yr8EQ BASD: PP RABNMStto 153 of SEQ ID
preferably 100 % sequence identity with any one of SEQ

NO®P NO 45, SEQ I DNO 46, SEQ I D NO. 53, SEQ I D NO 54, SEQ

[Oﬂfégb % fsgrg L@%%QP%Q%@P%%PQ gf %%%th%gﬂ@“l‘fe%}& setqﬁence is

chat[a@@nma]byl andeédetiboof orerto plnreé @rafedblemﬁonﬁ wEWD, @abagutive-gmino acids

s _an uIe preferably an IL-1
OfsyEWﬂ%ltIWo élllonacul Seq}l?_ncfﬁ ?deﬁwe ragmsnt an |IL-1 al pha

[001[18] 1113 eﬁfrﬂlagpfefﬁ"red ambbd.lmlentadapha |pspdnedautated afnlﬂd_aclld sequence 18
rein said

cha G B GIS Bl Pt SaeNTeauno sk & By LF T Y BeAsi spence i

1sd@~fvedlﬁﬁ@1| ypepti de, wherein the am no acid sequence of

said p peptide shows at |east 80 % preferably,
[00}18} 43 2 36*%13%1”@ dg m@m&st Wg%t Ipashaie mafatpgl agingd %e uence is
deriPécefréth @it t%e 48as 5c1@ geq&l?eré Ay ARSH sBE SfiRIAR] Mid®Bid&equence is
sequence i dent IE{XIB any one of the sequences

posgiitelciiee FBorh e 1BUaisdctrmeivsionntop ISBQ IS AEP 0163, Most
pref%élgly%’éQ &Qﬁ%@%&é@:ﬁ? %@d@ uemeQ ':iQNEg)ﬁ%Z&)%%nﬁ)% 143 to 153

NO 165. Specifica pre erre I ment
OfSE\QIIDLNO 6&! pha mol ecul es are hunan IL-1 al pha

[00{5@ ?rg: % Fug'ﬁlgr Ferr%a% IbX((i)lr ﬂp salcf Ell't l?_as? orpelhr%};]tg{egt ?mposacup é’lequence is

r agments
derived from a wild type amino acid sequence, Wherem said Wlld type amino acid sequence is

position 46 to 56 of SEQ ID NO:64 or position 52 to 62 of SEQ ID NO:63, wherein
preferably said at least one mutated amino acid sequence is characterized by a deletion of one
to four, preferably of two to three, consecutive amino acids of said wild type amino acid
sequence it is derived from. In a very preferred embodiment said IL-1 mutein comprises or

preferably consists of a polypeptide, wherein the amino acid sequence of said polypeptide is



fragnments, wherein said IL-1 al pha nol ecul es
preferably conprise or even nore preferably consist of
w@2poliypept i de, wherein the ami no aci d sequencRCOEPRA9/052639
pol ypepti de shows at | east 80 % pr eferably at |east
90 % nore preferably at | east 95 % even nore
SE(pHeNer. elyloy SER Dets©t1389 % and nost preferably 100‘%
with an e ,of

100 RS  iis” Gty eRisb B et 1 e iy Qe a5 e veabihce i

derlNﬁa o a[WalIOE anhifo acifl wdubese, pheéiassiedikyadinieg ‘amd; @&qdence is

pos’l“Bn Iggﬁ%{lggcﬁtlr%t(ﬁlﬂ ?\P%ﬁir PLP‘F&E& * %Jnﬁﬁ i gﬁ)e%f 1}2’15 i gpid at

lcastBhé FittEAGBIY aci@Beduente RedhardeRtdcdayahe ﬂeleklbn lorlat @ four,
mutein, wherein said IL-1 beta nolecule preferably

prefgrgiaf eagoghrepygie psfally ef @edp Yo el arpino 40ids of said wild

typPRhiHPERY sdBence €& &BR. ami no aci d sequence of said
ol pept| e shows at |east 80 % preferably at |east

[00123] dg 2 pther prckeisd gmbydiatent wabat lgnt ope nayteted govro acid sequence is
%
o BEELSEER i 500 Sl 1S BEGHLERLY AP st

posisien, e]sb@rdpefrecbmwﬂd@v@rtmmarmom 8éid tdquencofit ISE@VEDND. 49 to

100 PR S B P NG S8 Pegt ke iion 143
to ISE@f SBQND N16&4 oSp@diibr t4d toyl 33r &f SHQ €d NDivd dindBaidsat dfast one
I L-1 beta m)IecuIes re human | L-1 beta cul es
il it o) REATEACY B P BEH RG] Bt 87 Aoy PEtde g or two
posﬁioagrm&taﬁabgr 1n|'B;tH&|Dy dic posRfIna amufparédrt@mﬁd ty‘ﬁbedfrﬁinﬂ acid
said | L-I etam)ecules(gre erably nprises. or

seqyffFe VPreETiB fabley PER@P St wihxastiy ewyb%&%lé PORHHaR éi4?1 Of ﬁEQ ID

NO %mdﬂ %oﬁﬁbﬁi 1&?9#@15@ epaio 31 GnafiyReri s p%@ﬁ%lﬁ&aldi &8#do acid
0 % preferably | east 90 % nore preferab

eXChaém@tls g5 cxghapgeal mﬁrélcmw? € htsl 3n gminoegid seégste émal the group

on R BIRLE (Bt RERERRG. LSRRG DBy

(001 119 vean prBEQd b bNdini®bsaidrasino prigfeactabgeis 8EQ¢hBnge of aspartic
. '\@)?041' siFQ QS] In a further preferred enmbodi ment said

aCldl 21° 1o e is an IL-1 protein, an IL-I fragnment or,

[00x5efires Alvdhyr, praﬁarréd_eﬂlbddiﬁhuﬁ aifl K&@l@l‘ﬁﬁﬁtade’]z&ﬁcEieﬂuﬁﬂé & pokitibn 143

to 185 ¥ SEQLIR, N6 bERTERn Bt [ e K oS TR B seidadgt one

mutaﬂad anfiid hdid SRR @fcﬁmbﬂeme@ﬂﬂaﬂ hial dcyd & chon oMk S®y one
bi ol ogi cal act|V|t¥ [00106] In a further preferred
posisifh 8P rRRTrcdstg;sgid il dltYPﬁ‘)f‘fé’@BIaél i5§04gACY: (Yheret Brgppreferably said

exaVies R ﬂbsﬁﬁa‘nqS bsitioP ! 44 & sE?mfm BBLY pSIRRY 1 &LSF DEQ @quo 63,
nor e Pre erably consists a pol ypeptide, wherein th

whezgid pid! Biether elgisehyceidomisaped peshyissgs priexchinggot alnenly@l?@tne (F)
to aﬁgm%o pietatald HoRtnd 5% 03951ﬁ?n§'mr aﬂ)e{g‘?'rﬁee(g[\gb 1Y1ta dne (Q), and

east 95 % even nore prefera east 0 an
serigp@Sh. pr efer ably 100 % sequence identity W|th any one

[00& 1?Ingur ern% gergeod Eﬁ%cllalew %IL 0%"971]11 {5 of IElfr eQa mutein,

elrn 1s an
prefaﬂab]y’c‘a puroirelln] bataemetiein, most preferably a human TL-1 beta mutein seclected

from SEQ ID NO:131 to SEQ ID NO:140, most preferably said IL-1 mutein is SEQ ID
NO:136.

[00127] In a further preferred embodiment said IL-1 mutein is an IL-1 beta mutein, wherein
preferably said IL-1 beta mutein comprises or preferably consists of a polypeptide, wherein

the amino acid sequence of said polypeptide differs from the amino acid sequence of SEQ ID



said IL-1 alpha protein preferably conprises or even
nore preferably consists of a pol ypeptide, wherein the
w@pionaomed d sequence of said pol ypepti de showsPEE/EP®a%052639
80 % preferably at least 90 % nore preferably at
| east 95 % even nore preferably at |east 99 % and
NOwgwst 1po dbet atcb9,y1 k08 PhosEquerfcd tbdentto thy I wh Bhomhyo drmino acid

resu%)éb ]{f%‘[sﬁ% @%@11?1% S s%lgrrlnﬁ\etbﬁﬁerg fl%gtlhgggrgsﬁ Satglcgs%quence of

SEQ LB IN@&bp ﬁlﬁe@b@j& ¢iamincs add Rasfian. Inle veralppifigradrevtbdidiment, said TL-1

wherein sai.d hunan al pha protein ef er abl . .
betag G SREIEREs AU HeHBPE bl Abh PDBRENE: & Taeathe amino acid
seq&ﬁ&é’&eéﬂd' ﬁﬁypeﬁﬁ&r@ |sélectt&f3ﬁ@m HEN@) sAqyereeIP NS pfothnd SEQ

referably at | east

ows at | east P
ID l§@ %g tq@E@ IBr@@ gpgb\yl&ergp mogra]értefeg@ }%arde@eh b% |n§1te1n comprises or

prefg%ﬁ%:dﬁg‘ghfy of ?@e})&ld? Qwhé%%p I%l% Iml\l(ﬁ)ﬁOB gd'l@ Eéﬁgl%%lglb f %%Q gcﬁ’ypeptlde is

SEQLDNﬁ)elr%preferred enmbodi nent said IL- I protein is an

[001&%})%{121 lvblg rpeggrrrg%ﬁlﬁg&ﬁﬁlgmr &hc? ELe Il lrlrrcﬁ@duge btd {xe?e%% Ay g%fi)}L-l beta

tern y co ses even nore pre
mutcion@ingirisesaft pecfoably p@ptstsdné SE\QnI@rNOn‘l 3bhe am no aci d

en S tid ows at. | egs
oo SEFET S o AR G E D Db g
pref%ab@\s&fd HID]F eplpr ﬁﬁﬁfn&tmlrr)prlafts dreastrabl9 cﬁfnmﬂoﬁﬁ)ﬁdlypeptrde wherein

refer 100 % ence nt W th an one of
the Bahh SHa SeteBr i PP e R bl e iz Aiig SoRoRieg B 0
NOM®i49 tb Q0SER bD1 N 6240 ’MJIS‘JO @rnebey, abbyt $abd, bt to @@fnﬁlo acid
rotein is a human IL-I eta protein, wherein said

resipgireiott profersily aidreatied %Fl%?f‘élfu@r%iﬂf;eré Giprthe awingracih ssguence of

SEQTPH @«%ﬂ@&é@hy 18R §51§ ré%fdu@ Hroal &feréfaeed émﬁrdﬁhéhttsaﬁ IL-1
am no aci d sequence of said i de shows | east

alplog mpreatt eeraplise etpreteagly gonggt qu@lm@ﬁlépawhvem theeeérsmo acid
o
seql%ﬁc af sg\d%gly%ﬁig N &igla k?rloﬁl @E ﬁroﬁﬁ%&m%?lﬁg ‘gg%? %ﬁﬁg%bo to SEQ

ef er abl Yo sequence |
ID IFO(II &thdrenn alOfswrtﬂh@lblypsaeifIéH eldheemb@di qeewtisssairgrdfgrably consists

ofa rIgaLyBeplfld]e,rwherem %he armn a cg merrlletnce sgldle H??Xpe¥tl£ 18 éﬁ? D NO 210.

aghen &I sal
[00138] Th & kerly pﬁbmaberﬁtmlgﬁam safar Ief Emalkcyle) zﬁrddﬁdfﬂer\abljr sﬁrddml alpha

h Pr ef bl id
45 p iy RERE P e o o LGP WY E I agent compr | see

[001\/\3;'11] G‘dﬁﬂeﬂﬂﬁgcﬁoé@ﬂ &f arra@tlémd @0 @Sd(ﬁltcﬁlgfotfhe @oﬂl@loyi{ﬁ@ﬂi ol ehe invention
ereln the am no aci sequenc or s po eptl
comprising (ahprovidiag a9 Byvith ableeyt ap¢ rSéettacglagrt @a Pli’i’ﬁ‘rdé“g at least

one Qt'hﬁ&@r{ dbtht ?éasd @rﬁ'sstec@rﬁi a{‘%acﬁﬂl%ﬂt JRY &hBfeef ?zﬁ@%ﬁ/geﬁt comprises or
| east 99 %and ref erab 100 % sequence identity

consts pf b bﬁ]éleé#le qamymlbé nretesEm Pl Nepsent. rgégabb an IL-1
matggffﬂaggnﬁntamm Fger:éte gl}lp nﬂ;@@ 1tn%t§"7_-%nldgc):%€m|]o§‘ﬁn .[;a(i)cp%’ig]an!l Qaid at

er pre odi ment sal Bt ur e N
least pag mleungem withat lekstiongl Sphmdmattauhmemr agnemrodyieea g gpmposition,

whe%gm sald at 1e]a§t| Oglte an{'?etnuar sald %%e l@r{k%ﬁ%ﬁr%gél}/th%%qna%?e second

["Ogi ca
attachment sites. In a preferred embodiment, the provision of the at least one antigen,

comprising said IL-1 molecule, said IL-1 protein, said IL-1 fragment, preferably an IL-1
mature fragment, said IL-1 peptide or said IL-1 mutein, with the at least one second
attachment site is by way of expression, preferably by way of expression in a bacterial
system, preferably in E. coli. Usually a purification tag, such as His tag, Myc tag, Fc tag or
HA tag is added to facilitate the purification process. In another approach particularly the IL-1



and wherein further said IL-1 al pha mature fragnent

preferably conprises or even nore preferably consists
wW@R009/1ok3y pept i de, wherein the am no aci d sequRCIYEP29D9/052639

sai d pol ypeptide shows at |gast 80 % preferably at

| east 90 % nore preferably at |east 95 % even nore
peptides bellabmutats widast loBSr thaartl ambst acpis @fearhainicyllyl § 0t Hdsized.

O0RBTREPRE S et B R R PR o

attadhuichhéte iplifcdns e aﬁﬂﬂ@?zﬁdrhﬂiﬁdﬁleaﬁaind sdcbnd attahidérd sit¢ @ig aeladist one

I, n | bet a a erein id IL-I
Pep‘b‘%‘t g"%%‘uﬁ@efﬁnﬁ f‘n glr @ggellﬂ @gﬁabfysgg? lo‘PBté%ncéql in-frame
llga&qt éivtict Wnt@nA | y\YEIrSlchablyUiottheN- sath@ (-terhiRE tAhIBLHE @acodmg the
ment preferably conprises or even nore preferabl

CO%Hﬁ i pEthefVIeP JoIsipsapty de0 btéiceicd by Hescati i ayencgs of the 11

mol@&l‘f’éﬁ%{bcaemgﬂcantsc%lagpr@@ WRERE b SRO¥S ﬁiotén@ §’e$fue1§:g h#8 been deleted.
g g@e erably at |least 90 % nore preferably | east 95
uc

ons{raefs rﬂi? éurghce faeradsl tg agtruncagion myGings, &mcmﬁtmutants may have

- Pk A RSO SR e e 1B

for theesbeqitib IV;LPSEQCAQ dﬂ@n@AcidE 09-B02}¢ teplaged wﬂtﬂlheﬁoreign epitope The

fumg {O%[%ﬂlesgwﬁg ra‘tr)]ie ret&mlatb lalbljh%{pfre(lojsgemgly dlelérol % ggP u|p8n expression
whwhm&eb,e ekahined bwﬂmmlm@bppr eferably human. Preferably

(d IL-1 peptide c ri ses even nor ref erabl
00 B3 Ejeskive sB TR 5P RRD s S i dh TerHS GGG en the coa
protSRGAR W&@lgﬁfepﬁ@edGBQhﬁéﬁﬁ@Eérﬁl% r&QNO5 aRtpattRaRkly 88/0%d amino acids
prefera | east 90 % npre preferably at | east

95
to o/diseél\}gﬁh 1n§rs§q@p%ﬂ§| §u 12 flaaking seycuge98 Wltlonal flexibility,

wh19t{ g '\%ﬂﬁfi’lhi/shlﬁ)éé%o{%ﬁ?a@ u@s@ﬁlgﬂ% Qﬁgélcti )éSf Y‘dls%]déaaaﬂBYelgﬂfquéncgngo the

Seqqz?rleef &rer Bl srnid Hﬁf’eﬂhﬂlllﬁﬁl tfie interferongg mﬂy thes gsgerbly By the presence of

th topberein preferably said IL-1 nmutein conprises
G{Eg%%%é r nmore preferably no biological activity, and

[00134& ﬂlebtherfthoti'smenpsr dik et kit pns Hi-dl nlollschlenpre®iablyi the Hapainitan can
be fﬁ)sng Qo a nurn T o? OtglﬂiL\LlIl‘all coQ %e%t[ems folr %Xé?ﬂéple {o t'ﬂee LR glgl?sbqf%(%runcated

or pre

forne ©ﬂ$hesAs pﬁftela och[y ple@ild)\d;ea, WMr et 41., ihenafdidpg 33c9-05 (1996)) or
sequence of said 9t| de differs fromthe amn

bel“&d?%?“%%ﬁ?}‘é(ﬁ??epoé¥“°8r72 |aEd 3 AbeCE Feaggts gnqther Wﬂ@le the IL-1

mol BRI EcAN RS iBEARUYelWwked ahnaci@PGndBIF 1R §fcar aladhgl 1B a 11-1-fr CP
exactly 1 am no acid residue( s% 6500114 I'n one

fusipy poit Eyshieodi sreRtol- g G8F1-591 P D). uEBepIors dls-1 gan be fused
to tﬂ %%rmgﬂfprooﬁ]fb%faﬁ{ [?3!11}‘%/9 Bfthe Tt %¥oqgg %m @a%{ego@ﬁdg? g?éﬁ-? (WO

erive am no " acl sequence,
92/8%iI8d). ltethdtivply, grilhel e bk ﬁfsqdlemaeapsdqamoﬂem bf pgtiloma virus,

eGP SELSGRETITRSE, S9SN R 1 0R,RTSE Y B
(Chéékctian 8. afal SBEIcl NafiOn64H. S(:ﬁDJSIAO% 23012388 (190DOV®00/23955).
Sub?tllztu 1(lnDof|>1Kn)1n?o4 acu?s 130(1%)6 0? %%’Vt lI E? W%tél‘rl%ntlg lllg %lsg fan grlrzl(b?odlment of the
invention. Further embodiments of fusing an IL-1 molecule to coat protein of a virus, or to
mutants or fragments thereof, have been disclosed in WO 2004/009124 page 62 line 20 to
page 68 line 17 and herein are incorporated by way of reference.

[00135] US 5,698,424 describes a modified coat protein of bacteriophage MS-2 capable of

forming a capsid, wherein the coat protein is modified by an insertion of a cysteine residue

into the N-terminal hairpin region, and by replacement of each of the cysteine residues located



NO 64; or wherein said wild type am no acid sequence

is an IL-1 al pha am no aci d sequencesel ected fromthe
WQ@Qe@apowaensi sting of: (5) position 9 to 20 of BEEPI0/052639

NG 63; (6) position 52 to 62 of SEQ ID NO 63; (7)

position 94 to 113 of SEQ I'D NO 63; and (8) position
extetbB td the DNoRromalSEQ@pinDehon 3 ;2 mneyvthae ehlinosai:iidjreaiﬂué das tinserted
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epitppeadran altigenicipracie, two or three positions, nore

r abl |n one or two 03|t|ons s conpared,t
W“@éﬁf& qt%l YpeTd ﬁ%tr‘ilbe RIEeH soéc(iﬂémoée# &ee‘n Isg r?ﬁé‘Bleﬁl? thgcapsid
ma}ofea&\’ftﬁélegd?n&&'agoﬁbf l:@@ﬁi"s W%M(ﬂhﬁﬂd@ﬁhﬂ‘%& R Gtion. Moreover
sequence is characterized by a deletion of one to faour

attaelaﬁ@é Seftiogl cantidsgnd entigenyt preteing by way efydielfida bradgagedabile, in

par%@éﬂ%%ﬁlﬂ&d{%ﬁm&%w é/o%@anfuﬁg %ol&&%lg’ﬂd Luré ﬁlrfh@frﬁ&%rless stable in
pre erred odi mént sai d mut ei n COprrISGS at

serugb ian g e CrATME. él@loathﬁrrﬁitaa@n@lts@q@rém&é ahelrRapeleh dfaporios &% h1982)
Trre rs1§%‘ &u?llh%gf{ﬁr@rﬁ%%uﬂﬁ |Fga H&O P& or(n]e)d \;’é%lc(le%) 3. Eﬁ{;l ghern.

tein co ises a one mita
257a2ﬂ6ﬂ2$8310| d sequence derived from each of sa| d IL I

[0013%7?[}%8 e?rg(r)lrnzag urtr%gggrer}zgﬁgfser%g) nqbl?d{m%nﬁ toégl% p]irg 1nv8nt10n the

asscel@oh bylikage of ths HILd aat] theea sdastame anwgeatoeﬁhpﬁnhg]m @tkidting of the

seque wher ei n prefer ctI on t at ed
1L SRS G og G erbnEE?  ESUBR Yot 11 o f Bl iroey gBvafimag! the o
leasBél ctheEoRd U RBEenINORRisE) o8 PictbraVly &, 4 Y@ @m g}@u@qxil&eover in again
sequence is position 143 to 153 of SEQ [D NO 6

a vegpRietarise embgdiment efghe presgntyinventign, g1, assageptien pr Ilﬁkage of the VLP
and tAY & NG5t e %ﬁt@geﬁ%lgeseﬂ@ QSthprERt, S fhek-&l Hu?@&{d Pﬁlﬂl@%&?&@dﬁy the

am no acid sequence 1S C racteri ze a del etion of
at laggt@ne eecpig @t@chrpﬁréfcemalmeyordfre%w@w@ at yd@'ﬂrgg@mj {r a/urther very

prei@%&] Qmﬁg(!hgl% P fsalﬁz%? gag%wldé]]g i ytpa?tagmé}& NG 5sdn ?%9 H@é(}%t 'c(gmprlse a

i's derived from I'n a preferre
sulfbpribryd| groemt s agadn atfuﬂtleasterwp@fm@a@reblmhmemo saicl af least one first
arac i zed letion of exactly one
attac%rn%n? s1tCe 1s 1&03[ I&oes n Econrprls? a s&ifhgdry? %rog% op a ¢ esaebnésnce it is
[OOﬁBI ﬂnleﬁlrflfeomefeir&ﬁ]]fhgjodlmera sﬁldrdt heast @tee(ﬁxef ateldhment comprises an

t | t d
i T B YIS R ROOL T Ly B STAG act d

[00 mg wen ﬁﬁ‘theﬂ@?i@%ﬂeﬂj eﬁlag%im@?ﬂ gaél(i? Ylipﬁb aAHBhARNES iafl aﬁﬂﬂﬂ@ﬁ@% a%d said
osltion t 0 03|t|on
sec “é ?t RSPl ecy § 1yl ﬁa@i@égr%éfl aﬁ%f@%ﬁbﬁﬁ%ﬁ& gmigdimgyggaid first
atta@fedTi 84 8RO LAR paA i ySRQURRER:, lafd 9811 K ESh df 4tQhment site is a
R R o O I ottt R

sulthyghrylipsoupmf efcxsteiagirceidivodi ment sai d at | east one nutat ed
(00740 E?a%ﬁﬂtﬁer?ﬁgfé ﬁ%ﬁ%d‘?lr‘ﬁHatV%Q | BI‘I’éTbiasé’i’tﬂsgcéﬁ’dO@tta?c'ﬁ'n{k‘ht sites

acCl sequen ereln sal ype am no acid
assos@tpsenitiesdid first attachment site through at least one non-peptide covalent bond

leading to a single and uniform type of binding of said antigen to said core particle, preferably
to said virus-like particle, wherein said only one second attachment site that associates with
said first attachment site is a sulthydryl group, and wherein said antigen and said core
particle, preferably said virus-like particle, interact through said association to form an
ordered and repetitive antigen array, and wherein further preferably said first attachment site
is an amino group of a lysine residue.

[00141] In a further preferred embodiment said virus-like particle comprises, essentially



position 46 to 56 of SEQ ID NO 64 or position 52 to 62
of SEQ ID NGO 63, wherein preferably said at | east one
woreaoatie4nm no aci d sequence i s characteri zed BYI/BP2009/052639
del etion of one to four, pregferably of two to three,
consecutive amno acids of said wild type am no acid
COng§ g lwén(mealtdrnaitiselgl eonsigsl of,r @pombinarg ceetr yrofeirsf entaat or fragments

nen n,_conprises ref er abl S
thrEnet &TE 0P i ity JhEp N AERBP B CReTanhal ey ne emigen is
fuscg eg W e oo the & @rnfithsygegatd @eorhisio®cbdd Piieihs im@ttint SEQfrhgnents

138. [00121] In a further preferred enbodi nent said
thergdt. | east one mutated ami no aci d sequence is derived

[oofmzrm  fik e phdfBRc BB igkehdl sS@GHRBTRe pWHRIE b&n&%’eﬁ essentially
pe am no acid sequence is position 88 to 109 of

conggégof D%/r[\:ﬂjegmtlgﬁlyrf@y;lgqs rggprgbq;gnt&patgg@epr[g, ?6135 or fragments
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prefpnablfyeo ﬂedi -emiods, g 8did se;codlbaltantl oeatsnrotoma mufbEs eldfr@mmts thereof,
and é‘&lghel éle rnrp%g ﬁra%gcsaf‘d\rl\o %18 cfntelag%%é{l C[?Plé)]ng? rlpre%l?rably consists of a
polypxpixtel whasia toshine acid sagienenb aie dolty perside ¢ S/EQ D NYPE36 or SEQ

d s c is derived from [00123] In a
IDﬁ@rzil&ré’rr WBW%@’ ]gﬁb]&& ment said wild type am no acid
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preRe UG DiRaRh SIPELA MR RIBLEp e PR Ledfior RN
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In a further Qreferred enbodj nment sal dwld typﬂ@am no
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|'east one nutated am no acid sequence 1s C haracteri zed
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an exc enyl
the IL 1 molecule. In a ﬁlrther preferred embodiment said 11-1 Inolecule is fused to the C-

terminus of said coat protein, fragments or mutants thercof, of AP205 via said linker.

[00146] It has been found that IL-1 molecules, in particular IL-1 proteins and IL-1 fragments
comprising at least 100 and up to 300 amino acids, typically and preferably about 140 to 160
amino acids, and most preferably about 155 amino acids, can be fused to coat protein of

bacteriophages, preferably to coat protein of AP205, while maintaining the ability of the coat
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genfaRfagfrafriort ONSPH5-10f 1 fusidR pyRERS vilR 2 VA edsedal of ey @frbmed at
aci d sequence of said pal ept| de is selected fromth

the PRI FIORSASIS {1 #igitsR t@srééyp% NG fesien prgtegecy i N@l@ti%duced at the

ambP 80 bBd JHDRHe 195115%{‘[?55&% ¥m$R &hid #aﬂsl&@é@zﬁ@hé’@%ﬁ tdHon rnay therefore
conprises or preferably consists of a pol ypepti de,

depoireerethy combingtipn ot almpae%@rqtc%lﬂéewsfexwwdpm%@m phyaoiyge. As
P38 IR, T, 5 TS .
the piftceingy 06 myppieseien ay cqntext giplaﬁmﬂgmcb%mrsmarofhe%@f B of the stop
codé\llloanzdltgé first base 3’ from the stop codon are particularly important. For example, stop
codons followed by a purine base are in general well suppressed.

[00148] Thus, in a preferred embodiment said VLP is a mosaic VLP, wherein said mosaic
VLP comprises or preferably consists of at least one, preferably one, first polypeptide and of
at least one, preferably one, second polypeptide, wherein said first polypeptide is a
recombinant capsid protein, mutant or fragments thereof; and wherein said second

polypeptide is a genetic fusion product of a recombinant capsid protein, mutant or fragments



[00131] Further disclosed is a nethod of producing the
conpositions of the invention conprising (a) providing
W@200bR09s3 h at | east one first attachnment sitePCT/BP2009/052639

providing at |east one antigen with at |east one
second attachnment site, wherein said antigen conprises
thereof, pefisaldy of edid dinstl folypeptidee euthean [r-efnerieley Imn fhithdr preferred

o B FL4 POy o ST, BRI B ikTRGEBpos o

a maADbNIMBEnaAitberdPImaduskdr reftrréde agbodiment asatdi 8N pwliypdptide is

cleffieh (39h IDaNC o ik 1 RO 1Sk S b Bk gl ealp pofered

embd@ingbnVdRi 8Fs€ pbliyppeide sTETIab Ndve1 Vet wnek 6tﬂﬁct§ﬁ@1ﬂﬁg’e AP205

at t achnent S|tes In a preferred enbodi ne

COMBFig{E sTNoANtiERN t He %?perﬁlé‘aﬁm&ﬁ%d amW@éﬂ%/‘&;éﬁ%]m WgP%Pléaf in
para!gl‘aph 10Pbesu ﬁubh%ﬁioq ke furtRE P &bited SRodivhdnt baid Ee‘%gﬁ@wlypeptlde
preferably an IL-1 mature fragnent, said IL-1 peptid
is acgenets fusiob-mrodugt ef A reqmbinanheansid Mokt neHent 98 dtgaments thereof
C t oS ' rahl
e SAABSTEL i ket W XPOESRL L SFTEN) ol
fuseE to ctb¢ iC-tetysinad biy sad pcﬂonfomaatt capidt Egteing natharg or Fﬁagmeatg thereof
Fc.ta HA adddtof 1 |tat
prefl\%glyﬂ ¢a |aronr11n°p%6 Eeusﬂ%e.r‘ \t a n‘%te “58 regléjcq,ﬁlmﬁ & cu ?}ecule
comiphiges|dr-prgfepblydessias of 160 thBI(D(BalﬂBlo wicidk, typicdlongelr préif&ﬂarbly about

50 i nQ aci.dqs are chemcal synt hesized.. [00132] In
14030 o B SIS o P 1LY B FapembPe it sy Pheferred
embwmnatthé %k r@tﬁtﬁof gaﬁ@ﬁr@tpb%mmanalshﬁ sleSoddl pHARpL® in said

ant i east one secon attachnent site

mosp ey s 183 ge S BER Ul R dIon e AR g, an | L- |

[00 ﬂ@! %Péﬁeepreﬂéfr@ct @fﬁ@(mlﬁﬂetﬁ%f {ﬂe plres%‘ttlﬁ'ife‘ﬂtloﬂl Sthé ébrﬁﬂo@ﬁ%n cornprlses or
igated, either internally pref er ab N-

altetnhﬁve@ easivisrpsssntia It ¢fen ‘g@lﬁélké me@@lervglﬂt ﬁéeaébqte fgﬁtcﬂtféi:hment site
llnkg(i to alg?eaé{l'olﬁe ]ggtk’g[':éh %th@y aﬁlo‘?‘lg %%%n(? gtfta%ﬁttngrg sné/ Vlal?ﬁ‘féﬁg;t '0H9 covalent

sequences o -1 nolecule into a nutant

bonfb,rwiteednm pmﬁaeélbéy rhambvaéefnt bbiel is @.antonpppitde |bnnc$ dua emf@“rddaslbodlment
been con ucts are. ferred

of the Spr?sell}tnltt:“é n%81r‘_1] tf?ﬁj 118t %t?acﬁ et r%ce %onél%{lses r Pllielferabq 1s an arnlﬁ_o group,

preferabGr tl&rmmalgrom of i anttyeinp atsidhed. &b aﬁxﬂhequrefbalreﬂ eﬁfbddhﬁent of the

sequence o oat rotein. For exa
pro BT B R e R o e 375 O el 1Y B s By eyt eroup,
prefédably a@ufw&yl@ﬁ)upwfwwemérhe fusion protein shall
[Ouﬁiﬁeferabl y retain the ability of aSélean I nt

bII]n %XW @gg?rfﬁﬁl eWhoéWle@:[a?if tB%lnéfg(Iglrﬁnn ast one fo 1rs‘fJl att\;{lc_l?ment site

is ahifflor oS bfé?&é’cﬂy an Bﬁ%eg’%a)uﬂ: (Lf%rlgélﬂé]re%ﬁh@ OnPGE Gt least one second
resi dues nay ded to increaSe the distance between

attaghmeent gigtis mléﬂléfirryl arﬁup froter bl aéplifhxﬁl@é SrPyE P RESIPR]
[ouﬁﬁi E)IPSHJ Siofeiugs gB%F{s%&f*tﬁé‘ 1:REdonf ﬁl\é%ggeﬁ@éﬁgf@&' §18 VLP by

used 1 nt Seq uences anki ng
Ways%fqb@nmel @osfsﬁlfemgl@mqaﬂm ﬁadl pmfeeaéqlb by iuslyg awpticeofifimpgrional cross-

llnkgr ?1 Pre‘? etd ifdd Igentts %{e he egg %qlunctlongll%r fh%%%i ntafu}l';ssa fifctional

grouzmdhnth (320 r;Et ';hg (t:t?emrefefmd émﬂatm}fdgecng kizcsapsderbbly wath tﬂlla @mino
grmP r, %So?engr%fe%bbtr Dv%htd?era%lngg greo[?li)g ooiplgéine residue(s) of the VLP, and a further
functional group which can react with the preferred second attachment site, i.c. a sulthydryl
group, preferably of cysteine(s) residue inherent of, or artificially added to the IL-1 molecule,
and optionally also made available for reaction by reduction. Several hetero-bifunctional

cross-linkers are known to the art. These include the preferred cross-linkers SMPH (Pierce),



[00134] In other enbodinents, the at | east one IL-I
nmol ecul e, preferably the IL-1 nutein can be fused to a
waoeoebaeeas ot her viral coat proteins, for exanptBEP2909/052639
the Ctermnus of a truncatfod formof the Al protein
of Q@ (Kozlovska, T. M, et al., Intervirology 39:9-15
Sultb-]l‘@BS) SylfeEMES, 15y forEdBSe Sulie SiveB Syt SViPBn SiHoSMICT3SVSB,
of ano re. e
SIApr sl Sros SRR Pt dene T BEbRELH TG Sise S ooy and

having@né funGfynal @ﬁdp fgctive t@wdrlis amiho gfcp§ uﬁj @13 fpdcdib@il Group reactive

towies SHEPHEH &rowps Thecfiovp anep énernu s G BRI o formation of an

amidd BéidbFeRRMactorRith Pichan®iho LR Qiﬁ@ta tRoBth&! ihkabe WA the sulfhydryl
bact eri ophage Ms5-2 (WD 92 81 Al ternatively, the

groyps. |Meahp16§erﬁh@edaltdo @teétabsfwactm{ giops-tikepapt |S}1@:ﬁwmldy1 -6-[p-

maléﬁhﬁ&%rop@&ﬁﬁ%@@xé(n&a% m@pmam{otﬁwsgopmssehﬁkeks dui@ble in the
bovi ne papil | omavi rus ta@p (Chackerian, B

praciie af the ipreotion abhaciA el bYShE UBRIOBAE PRGN {itogopstwcen

U [ f
o 0, SRS SO L 5, s
includey émckaymle, BDPhed Selftrddi- mﬁé’mte)f using an |L-I
[OOﬁL? Rfee fgrt??] ?(P mﬁtgsjbhekf ﬁ)oal}llgclog’éhee dnv%n?vg"f r%hetrsco%rprises a
llnk&OMé@ﬁ){%ﬁQ@reﬁa@ﬁi @rbddiment26hid ot lpagenb8intiganew it saidcht least one

ol S BoRl OLR et e O el e LO0L5E),

atta&ﬁﬂén@ kit RRA Gl ﬁl&lﬁﬂ@blsﬁsﬂfmaftéﬂrtmsﬂ@ aang@pl&y #ay of one peptide
wherein the coat protein is nodjified by an insertion

bongdang vehiesgip prréerplyisgigdinkpt i at%fétenet E?Wmng R4 PefioRd attachment

site Bﬁ@'tﬁ’@IL ﬁ%le@ﬁﬂe ﬁ@a‘b‘hﬁ@@d‘@}nﬁle %so@i@ﬁ:(th &fa ﬂnIR@r 5%%1@619 €ontaining at
resi dues | ocatedexternal” to the N-term nal hali rprn

loast engiagrindycidratdhe oyeblsian sccand wschipal stesicaidéng s disclosures of

this! R&%ﬁgg dl"l‘&‘%l&gl%l {1Ca gﬁ%}’e&eﬂ%ﬂaﬁ nllén@ K)?Qhéjft)rreg&tt |11¥V61i1801§1 a linker is
dESI re ecul ar pecies to b resent ed such an

assoemtttddp eheer hmommlle derway qrfraoteeastmne E@BIDE porvie pmﬁ¢rebly, by at least

one %r\é\Fe aa%[ one t18 gorf()Lr Fre?ergbqy tBe ?{ﬂ(e% I%SI‘GI%QESI_(SI‘?J. ttern%t?iveq?{ consists

of, thapsdoad attychmqnt ®1fte dn&tﬂufthed@rbﬁerrﬁ@] embodimaht,ahe linker comprises a

SUI%/}[’)%Q’ ggr??glpbg,r eé%@ﬂgp?‘alcgﬁ%:%\% g%l%pﬁég@@eq%é%n V% eli*nhgdiment, the

amifi@idid Baleals,a dyGteimbkdshiyelr yl - noi ety cont ai ni ng nol ecul es
furthernore, |ess stable_ in serumthan,

d fo
W“’ZS%ME? selectinp bt finer 3} he Arpspdeat ?th'r“h‘rql‘ﬂf thgf{g! molegule, on s
bloca@ﬂaéaﬁaw&aw Oschls pf, LRAEY distrIbaMEd %d@lﬁco@l@@éﬂ mtggé?lferal flexible

| munogl obul i n Fragments to Preformed Vesicl es.
amifmp glid ligheesare faggred Jgg-fpgiey pre[fqy@glgm]boq'lﬁ)@p@ffélpqapreqeﬁt 1avent10n the

llnkgll'l&l:nlél@{s o\f%ﬁ%}]oo%fc%se%ggmeﬂnﬂgr rﬂlr?lgltabgrfthé h &rcgﬁs‘?ﬁg of at east one

I nvent1 on e assoclation o t he VLP
and fehmosit2 5, predtraldp et wnsti 2@emocmprpfe|raehlmgt opst d dauiimy aomt@ In an again

pref%rre& ergli)oci‘ rnel%tm%t Mven’tlo? Ofie atg%to r'&g:?dgﬁ)nkefc' gon?aﬁﬁis Ic’ltjo flg g%%'no acids.

er preferre
Preforred selgalivderad dfabhlinket are seipetedfomolic grogf mna]bﬂngg ofs(a) 8GG (SEQ

10 REHTD, BV FhAR 0a¥Oh §EEs, o2 DK THTSPP (SEQ 1D NO:172);
(¢) N-terminal gamma 3-linker, preferably CGGPKPSTPPGSSGGAP(SEQ ID NO:173); (d)
Ig hinge regions; (e) N-terminal glycine linkers, preferably GCGGGG (SEQ ID NO:174); (f)
(G)kC(G)n with n=0-12 and k=0-5 (SEQ ID NO:175); (g) N-terminal glycine-serine linkers,
preferably (GGGGS)n, n=1-3 (SEQ ID NO:176) with one further cysteine; (h)



a very preferred enbodi nent of the present invention,

the associ ation or |inkage of the VLP and the at |east
W@e@adskyen does not conprise a sul phur-sul pheeT/BR29d9/052639

Further preferably, the at |east one second attachnent

conprise, or preferably is, a sulfhydryl group. In a
(GG e (GEIOG PN efithr n-d3, eimfedimehl §, IsG2dSER 1kAKY:1BNe(d) GGC

SER Ty @y RERISCNESr AT NIRRT Gy RTRl eifud 1-inker

prefefibgdDKEATSPBG A SED 1Beak): 18Me(rh) Csérndidl aalmmant-liskdr epieferably

prifepBssbOTan R SPR 1 Rl () catobmidl SR iRy prferaty

GGeacd: @Ed BARD: mg &) S@In@@}kaciﬂmmmaosﬁgmmmmm) 1))
grou saji d second attachnent conpri ses

C t%@rnﬁﬁglcrww “SySUFkep o EBYP FEOFGI Hdr3 FYRR &P Mg 184) with one
mrtﬁemgélﬁ@rth) (G ég)l{dcﬁéé}sﬁﬁté)%@@@%”&mﬁ% @n EcEU swmgos PYP=0-2, and

and sai d secon tachment’ site i's a sul fhydryl group.
0=0tth (SEG TP INOA Dt hrep fyyther @fﬁ@wdam;m@whe hlgheti 1Sf 4qdsd to the N-
t f |
iSSR0 LA 48 b L0 5 . AP
addgltettiei Giecrmasis dOiH.- 1@]@0:]:41@] In a further preferred
00 FIPBEETRL RN ERFuPy RO BEERRRL A AR TSR g furthe
conla@6g a 0P@eine Respiiptas decond \aath et cnld oine] shﬂaﬂh NgertOnad glycine linker

OB TR 108 P a0 el 4B WD Mot
Furm@f pﬂeﬁérfe@d MR Bh EntS aﬂecb-@d'l’ffnl/na@ g@cﬁleqsmﬁe ﬁtﬁﬁea@mmm@l $EQ ID
associates with said first attachnent

NOéé@f HIAermgied glyc g ingnlEksy EF%%K@%@@%%@&SQ&QCG (SEQ

ID Ner%SPﬁ{dtd}Gt?SEQrIBfI@@&}bk)VorS@G@ N @EC# KRBT *‘NHQ” stands for
interact through said association t orm an or der ed

amigghign)} dplers pf the Gtermgwn cdrthapeptidadrvifer eiSEOQF L tN(&E71) at its N-
f S
ternglﬁtgugt{ g?legal,l @g&r‘l}ge R:sgigllesg{xjfgﬁﬁf %%% ](_J‘]sl!)ett\geéns? kY nB Qicids and the
cystpmet(elverl@dd asonidmeathneai dtevnorausﬂlppmtlepiatetlp binérance of the bulkier
armno gpld 11? i ?oupﬁr? n%elaatlony ?onsflu&te% 0 rrg et (F %tsaldem}f(er further
S O I nant coa el ns,
confpﬁ@rmnﬂss taperse O‘fze,ry Opreferred r lisker ptfcﬁfﬁ[&fsabldy plfefeazlblﬁ%nmsts of

eFELEHER RS AR 20 T ufihBERie B E M iR heserevsy

the Bt cdisBis@if LE HHHHENG S (SEQaPROLE 9%, her eof . [ 00142]
In a further preferred enbodi nent said virus-

(00153} dintyng of Shrppntigas itk dldeast 9g sespnd gHaghateat i to Ebre v by using a

hete®d-bBAbhM 8 o¥s-GRINS 1a88c3dif to 18 %%MMEthG&adesm%ﬁ%b% allows
mutants or fragnments thereof, of an RNA bacteriop

counercbiie 1hrloneleat i eV b rawe %fa@t%irfiﬂ@ma@&ler sredeio iine th
niEEEPM N8 QUR-CARSI TG, ko (ENIRAALEH! AORGERARARTe 1

act er i ophage act eri ophage GA; an
molgdudy & ¢rossalinkedtto ItleeaE;’iLPonsnamhft g@’hoqilsmfdﬁsl"elact ond Ne&lS\The IL-1
er bl t-he
molgcul m%gc%l)s nbbenfg}ﬁp é%lg({%d%hr%ygh ééctlonrh tfoarne{x%mé)r rtglé%enf SATP or
1m1ﬂdﬂlﬁbk-aﬁé ,The antigen with at least one second attachment site after deprotection if

required, may then be coupled to the VLP as follows. After separation of the excess thiolation
reagent, the antigen with at least one second attachment site is reacted with the VLP,
previously activated with a hetero-bifunctional cross-linker comprising a cysteine reactive
moiety, and therefore displaying at least one or several functional groups reactive towards

cysteine residues, to which the thiolated antigen with at least one second attachment site can



and wherein further preferably said at |east one
antigen conprises or preferably consists of a
wQoiogpepss de, wherein the am no acid sequence PET/BR1009/052639
pol ypeptide is SEQ ID NO 136 or SEQ I D NO 210,
preferably SEQ I D NO 136. [00143] In a further
reaqarsaéleasr ddcrérd atlovee Optienully Llolv anduatulfe, repucafgercainl are arwluded in

the geflft qnp Oﬁuée Eli; éﬁ?&ﬁfg{?egﬁi rtlfaebz—lln 1g%12\6n:'l]?L gtl IF%‘Tgtalﬁeg% (f)r{da aqgalmént site
is att@i@l oShO ¥ LOT utgNs heho-Hfuatiomicrds-titkd sﬁc&@lﬂ%ﬁﬁ&dld&@@e, DSG,

oMYA Riresd or P2 it P oertEHaR op AT TFor gt Tunctiona

gro@’str&rcmd’lﬁﬁfard@ e RRIpY of Bebokyt fbﬁﬁs%lﬂﬂle \QfP a coat
n, mutant or fragnments thereof, of RNA

lﬂﬂﬁiébthze pihepREGEdiArbsOf th[ecm&&m} invgngoRghy cpr@pEfipgomprises or

alteﬁfm@’g% 'Egﬁktls@@ésgntfé'll l6$ a V'njﬁ§ llQépﬁﬂthfe%nckgm hitfgen with at least one
essentially consis or alternatively consists of,

secqné@@hﬁmwahmte@@ahe@rcet leiiterli@ctlommélmesn grledst empafbese interactions is
not&'@c?xfa?eﬂfbo Qf bacteriophage AP205, wherein said at |east

ne antigen is fused to the G term nus of said
[0015513 bitkiimaeit the AP tprthrt antrﬁn witht @itast @re sbeangmemtignent site can be
effegtgﬁ%? %1dt1nyg1?1n%,ﬂlgf s a%q elxg)oe%t%m% Ssﬁo“f 1015101681;116 age tstred)tawdln -fusion
protéfier ei n t he ami no aci d sequence of sai d poI ypeptide is

I D NO 13 r SE eferabl SEQ |.D .

[001Q8) D3 o fedéffg%’]“g%@geegﬁ%ﬂ Fﬁin]gmg{?%‘fl‘éﬁﬂciilr ' f(?f‘?dé? one subunit

oftmLP,q{r@ﬁe@ib[y S RRAGa e HSHERY @oaﬁﬁ%@énwpia%ram aﬁbugﬁﬁe exposed
are generally disclosed in WXR2006/032674A1 V\,hl

lysipgeesidyst af o8 Cﬁ?érpé‘i’tﬁmwf Y Patieriorhpge YhE, ¥ @F@tﬂﬁ%‘#y allowable. A
spec@ﬁ@?e%{uq@ gr ﬁ@ﬁﬁﬁ* r@rﬁNAtﬂa@ceﬂ‘l&ﬁlﬁg‘aﬂr fﬁtpeed*tfbufai" Lt 'ﬂférQBcoat protein

onprises a linker, wherein sard |linker is fused
VLl’ h%th@@ahe ]vasgtbehty tquoagkcmtvsrab antngana pes stthentedhis édfows for the
nDP205 can ste%%n -l am)I ecule. In a further preferred
& n%ao S 1™ molecule is fused to the
[00139¢ IV aTy @retﬁén@eland)odlmwmf tedhventibi, algamiizsn mth atlieastbse second
t.her of AP205 via said |inker een

R e PeRGreatue; vy tep it 1 e B@ P or
the @acknlitursloff dragieRil Ty ORP EdsRluO ¢itdin dnast md ROulans lydmetreidues of

300 amno acids, typically and preferabl E)[tabout 140 to

coatygefeipphge YdiPast Rlﬁﬁdaaﬁﬁﬁg?phag%ﬁ Biagticylsnipr tha gt giefsimot QB.
[00 B9 S&% de%&ﬁe@%bédésﬁ)% i;%nfé‘}@&dg %eeéx%oQJd PaGE Sl ERRRAGRSYLP of

prefera to coat protein o | e mai nt ai ni ng
QB tdﬂae peolbdih. |1E35p10naﬂy tiepretratbiy htei rosidees sed deriagtsediben icnttonavith a

crosinket Pt & ARelSy et ofpeGinnrarelthr Ebpsp con be

couple@tid &n HRASONBC lﬁmeefwﬂ@@s;wﬁm Ba&&tremtw @dhl ﬁlertgosﬁllﬁl&bﬁare left

w1thr\% E}%&Sﬁﬁ elglgfoi%‘%p égéc @1518 pa%ﬁ%qe !é‘[ilgap g ]i.lﬁ éeglv%%atlon step. This

leadg@® 8,{5&15152:%1%@66 J)ﬂbtfemrssev%)‘aﬁtp%ﬁﬂtlvé HRRERSShR fy B R u$heRal to the
codon yields the AP205-1L-1 coat ﬁroteln fusion, while

solubigpnd sabiliy Alithe ofk-Py Purepdactigesone oA dssinegatidyss mlfénafgmmes as
in (1ROGELIRES bﬁ' AL ﬁ&@lﬂ%&%g,% [?rle%lt rRngoNslY dlsgl)pearance of positive

charges since the arginine residues do not react with the preferred cross-linkers. Moreover,
replacement of lysine residues by arginine residues may lead to more defined antigen arrays,
as fewer sites are available for reaction to the antigen.

[00161] Accordingly, exposed lysine residues were replaced by arginines in the following Qf3
coat protein mutants: Qp-240 (Lys13-Arg; SEQ ID NO:16), QB-250 (Lys 2-Arg, Lys13-Arg;



the cell and assenble into a nosaic VLP. The advant age
of such a systemis that |arge proteins can be
waele@phessexl wi t hout interfering with the assenbPgI/BP20091€52639
VLP. As the |evel of incor p&ratl on of AP205-1L-1
fusion protein into the nosaic VLP is depending on the
SEQ 2y &O: 6f), OPEPP €bsi BArg, ARRIG5A g SEQ] 1DsN©>Qm esB@pH26 h (Lys16-Arg,
coli cells alreawé contalnlng a plasm

SE%@%P& 6?)6 dq Ifilgrtlg:r § Bﬁhggegb pve dipsipse aQp n&ﬁg}t coat protein with one
addﬁMHBﬁ?ﬁgg%?dE@{%g%gg gAEHe ggf@gr OUE((%TB w gf sd@&l&&%lnéb%lmng even

higheo dongy amys pf@ldlg@ltlsl on of I\/ycopl asma pneunoni ae Pl

0 chi.a C .
003 LERE BT B RCY AR pisahitnd Rhr ol KRy odfifpbece i
reccoil aantgngodunid d»gi mmdsganﬂr\pherslntss&ldv LBmem&ﬂlg re@fof host RNA,

LG TR AT AR .

confp@fé@@ﬁltl 1244 @nta lpslyaﬂiwc ﬁa&@nﬁ)@&@m BRaldite! rofbigi N @adifaRed in or
| asm d was generated by excising the

enc]p@eﬁ-m -/tbe &éﬁelnfarsg}hqut@wgm‘r% epodigent, theyfogygnionic macromolecule

is p&?@@ﬂﬁh’l@d ﬁﬁﬁzﬁld@?alya@%cra%l acing it by an EcoRl
ment fromplasmd pMy579 (gift of M chael Yarus)

[001c,6éh mpnithey paefeaﬁ%emb@dlwt shpgamenpsiiondariber cpRipsises. RNpast one
t

o R 058 0kl TR OBy P

stillfﬁuctm:lt prpférlatd ettrthOQEnqm\,suht |1mnsmo€@@ulaﬂ®4 sah&taﬁl’@sls a nucleic acid,

pre era e ¥ 11}]105a et)l}'lA Enz 05r Ié[_f?}ﬁ%w ?ﬁé C(ﬁ%talmng olillé?neuclzéog %

[00 (6@11,1 pEEssntgilly \ee $)tﬁ hdjst MAE prdﬁliablyhb’ﬂtﬁﬁc]ﬂﬁ)acgle riHreabm éassentlally

pr.oporJ.i 0 [L-1 fu
e PR SRt R B R B Sty R aotyof host
RNAdgickdrably hostARRR- Adids] chrpiien Bf otevs whith aaloﬁﬁtptyplcauy and
i ntroduced at_ the anber stop codon. The identi ty of th
prefgrabhois A &laﬂlr%?n@g referahly lendhan Pphredaes Prli%fyratblr)/e%%ftéﬁlélo ue,

0 0 f p
ovel SREE T ab RO JLL PRl mBlPHERRAL 1L TR, g gyon more
prefMably@éss dirinet pg,l mogt bﬂ&f&gl)ly\less tHva 2. u@lp@f mg 54he BOP 7E[()st as used
s.is wel]l known in_the t he eff|C|
wm%%ﬁ TR 0B BN Kkt re&éip@n@s st inpviyeh thec HPE s rffCﬂ@bmanﬂy
pro@REPNChvefonhinicBb@P of @&@Hmﬁlﬂﬂ? thé anohﬁtsbf Rage p?aeferfamgmmclelc
the stop codon are particul ar i mportant. For

acidgy afigplne Wistoofhe ck# s spersem| Bvide aéfy T&eptuplpﬂearﬁagréfearﬁé mgthod to
detDRMET@L MRLht %WAG%%%IBIOIQM&% acﬂl‘é"sm chbraaﬂ% %1% 'Eh%dpresent

enbodi nent said V I's a hosai c VLP, wherein sald
inverpemisclevdribed @h’émnsiéﬂs 1'bpf PrEYOEE/ABT A7 Adnkslertcgl, gfimilyt or analogous
- t . r f
confifiyarg NGoic S AR Boed 61 B RRHBEAL] B8 Aol AiRna,
prefe@ably fuictest aqid, Yqpejpt érndiee ices mpoditame rbimpasihg c/ap’suomlher than QB. The
ot.ein, nutan or fra nts thereof in.s
mod @bt oS sontiigs S ERIMRoRSEr SoSiin T kH s orght Skitea
persof GANAE NNt THeAREhG cPTOEE N, thdNdbnd Bits Qfetermmed should typically and
fr agrrent st hereof, preferably of said f

prefgighlypsptpdsestoads tshamprisine) valinseaying, a |dﬁVlathIuPE fre}0%, preferably
havid 8 fdevih@sh cﬁ@mlmtmeﬁ@wd funisic vBRkYpeptide is a

réconbi nant capsid protein of bacteri ophage AP205 or
[00165] Host RNA, preferably host nucleic acids: The term “host RNA, preferably host
nucleic acids” or the term “host RNA, preferably host nucleic acids, with secondary

structure”, as used herein, refers to the RNA, or preferably nucleic acids, that are originally



a mutant or fragnment thereof. In a further preferred
enbodi nent said first polypeptide is selected from SEQ
WO DoND®13 SEQ | D NO 22, SEQ ID NO 23. In a vePgI/EP2009/052639

preferred enbodi ment said fjrst polypeptide is SEQ ID
NO 21. Msaic VLPs of bacteri ophage AP205 conpri sing
syntaesizad iy glenhear. @hg BNy, atdfyratdy sudlas edds, may\ﬂﬂﬁ%é@ﬁﬂﬁ?gbﬁda,emical
in partjcular ragraph 107 of ation.
and P pERehL S G AP £ B SRs 2l S dolitimp G s ke

prefbigbl g&hﬁt la€idd, uspioallyp el pesferatfly yr @ayp mithaMvestaRsindthods, for

r ot r fra nts thereof, preferabl f
exa‘g ]th S}tho Mnélﬂ P’ieéeé Wi Acifly, ey, %GHF%? ‘%HE? ghepndary
struét@fcthdrbofl mayPbetk Q. IBwhlgeslch Qudth@siFitERNANSuekicSRIN s still
reconbi nant _capsid protein, nutant or fragrrent S
congifgapcasthost A cprdnptyiugleis 26ids-ani no acid |inker. In a

[00f66y t &l & GE@%&@QQ@&H@&% ot laka ko fEQl'u@&HJeeamount of RNA
conprises or preferably consists of 100 to 300 am no

conggisdd by tthp V&l haye sl gpedfie Loy vsbanad anmlosattlen fdod Apitheosame
I

assi eéres)i Fg)rcg(?%r P 4%%8 g}ﬁl ‘?19:' %‘u %Lﬁlcz?té)% 1$f£tcl oﬁ?édql%re dd f)]y %ay of

refefretrcs:t deullcypg pt ekjmumﬁnhgstaa dnmenbmﬁhqm Ry pitric thealh I hs»ai mluclelc

rnlnlrnlz?s gy rBﬁs‘liyes a{ntefi ﬁcelf@@&oﬁ%sefﬁcrhaa% éﬁ/%arnér%lat?pre"g célll response and
cytc@dibboiﬂ icai Ii‘ftspmfsel dind qoliee e whntbd vide tifens, stidheasdevgpogliitd ragintaining

es or alternativel gnsi sts essentially of a
Stm% ?‘E@ $ TePopsG Prfie algﬁn%/fllf1 least one first attachnent
[00R97} © [ dreaficfeRe@bmbOBHENONEs ANEABADrOMiddR adhcthepst pr@[ﬂﬁlng the
second attachnment site via at | east one coval ent bond

invepfies emppositigrend B P ¢fiia ROy hrcsmiorrgsdhs iaventinp e pad VLP is
rec&%gantfyrbr@dﬁeﬁfb?rarl%gt STORM BRI O L P e sRERBAY free of host RNA,

I nvention irst attachment site conprises, or
prefpﬁﬁblwéloamuylelcglp{dagrpoamrlﬁeg theateps o plcerralingnthy meoduging  virus-like
& fwith dtYSIsOhe st AEhmdn? s RDQE DRSSt h&8H vip i
pat enﬁ%ﬂe‘ﬁt 01)‘{ tﬂe epr esent r]lllérrllv%lnt i‘on, 6St I;H;;eﬁefsrgcongV COMPTISES
coammatthnm'tansmr éragmamps itteesf, dra IpNéﬂeﬁabbghags b) disassembling said
h rou r ef er abl of a.

Vlru(s: St artlélle tg gﬁ? ﬁq ate\llnesr,)\/ Blaté er r e ér{%[S ghere ffsald RNA
bac&hﬁphagev empmﬁymgtsbwﬁ cait fretasb, vanents br ﬁigrﬁﬁtﬂtﬁhhﬁ&ﬁﬁ) shisembling

said uftha Paoralir e Phe daneiste i BRadi G Phefiapes to o

viru$llikephricle, whiréin¥ala WirugliRtparti@e &f Scatihlyy fecSaH Hobyrd X preferably
group of a cysielne [00151] In one preferre

hostdpglst askiit angie) tipdng ﬁt\}%aﬁf Pngriintigeedhg inysion §V”19‘ ahleay opgsecond
attaElﬁﬁenYlsRe tbvsa\zwmfobm ©éth sf‘e?Qﬁ Stnld ﬂuhhagpreﬁeylea ¢Abb¥iment, the

preferably by using a heterobifunctional
feasé?@%@gl aileaid puriicpesft @rqt@as eRBYYS pititamentsyibereof, is effected in the

t f t I
presgﬁée%{fgfvﬁésft Wdlﬁﬂ%w“tﬁ&%ﬂ&%ﬁ@r contains a functiona

rou can react wt preferred first
[001681 ac hnemt assﬁqtetsl;te ipreafien atﬂvyimatvhcmh@ fqnhm@eagmgmp amelioration

and/m? e% SI} 5 @al% €S, i)ﬁ_elgergglx C? ul? { h%@tséF usr% 'iyaglg]lél ca;né)lrjising the
compbmﬁdin afahe m@aﬁiony\prbfetraﬂ)l}emmheffedftrvednﬁ)eﬂ:to Mbusathcactemeor provides
a Vasc’ici%ee ’forithee t'rea?mgnl'{! grrrl]éi%l;e}ﬂon and/or prevention of diabetes, preferably of type 11
diabetes, said vaccine comprising a composition, preferably in an effective amount,
comprising (a) a virus-like particle (VLP) with at least one first attachment site; and (b) at

least one antigen with at least one second attachment site; wherein said at least one antigen

comprises or consists of an IL-1 molecule and wherein (a) and (b) are linked through said at



group, preferably of cysteine(s) residue inherent of,

or artificially added to the IL-1 nolecule, and
W@pivaemkl y al so made avail abl e for reacti on bRCT/EP2009/052639

reduction. Several hetero-bjfunctional cross-linkers

are known to the art. These include the preferred
leascomedSgstlaind kad st 1Si¥Pbhe( sPeaed e dchBiehf gte VBS, Sul fo EI\/CS

I
008}, AT RRR Bl o oot BoReT dis BV PrdR AR et is
capztmeoﬂn&ﬁﬂﬁg Ghinineied reGimpaitythe ansted sutijqug, @eferablniata lainedn, and

actlve t owar ds .am no groups_and ne func
Whlg‘} g ry e@rlrﬁén%%arp&gﬂ%eﬂ rfrﬂ@}%rvrlg @ﬁ%‘tﬁﬁ% iabeigs. HGILW@’IY mn type
Hdmésl oned cross-linkers all lead to fornation of an

bond after reaction with the am no grouP and a
[0017191 oeilheprqfrrrkcb@@banf h&tid YRERIEFAPIPIEED Ups? TiRsspmposition,
pref@faBlyh aRkdectRa Iaﬁ!mriﬁt @rl@feﬁal shided BRPbsiibORST dohfPeGlioh a&ording

succi ni m dyl - 6- [ b- mal ei mi dopr opi onam do] hexanoat e

to tifegiPption Arfist¢ie thecilab sobdeulsreomyprisehiesasd it campesition ista 1L-1

betaﬁ%@? 4 t |%%ﬁlg$ qugl su11$ 6]8 l?lgage 'ita \Aﬁ@ﬂ g%é%éeonﬁ IS(-)TPOSition’

prefrndtdg unh en @it ctine aMbPntypderoo upidl sra:gondFtroeripesit'@d is a composition

cross-linkers bel ong IS .class i
accordlnﬁp(? ehe ugzﬁflﬁ)o W erglult%;'eglll_%mg (cgmgrl%eéi) v s["ﬂgiosig?? chpgsmon
is aIpH_ef elrphzedlokemhequerfe]rabl,y SHQeIxRoposiok SBQ IDFN®R¢0.i nvent i on

r co ises a linker. In a further ef
oo od Fra e rd Srscimt it Dbl R B & e vLp in the
Sﬁﬁén ONBiRAGH N va&da@pﬂﬁmgem ofsdnlrﬁalfpiéﬂefh‘b[y BRI @S man origin.
i nker, wherein said |inker conprises said second

In Pé&frfﬁ@w&@ﬁrhweet ¢dkd qm@rler%ﬂgrawd)f NpRERs Poyige.glog o@f, Apauge, rat,

plg&oho%@o@h gntigen by way of one peptr de bond, and
wher ei n preferably said linker is a cysteine.

[002bi nEernersgbediment theomering fugbdnvemprises pelewh ore adievant, - |

[OO%LGCHInead{I&t Bﬁsef%gtqrebé‘f tﬁ?@re?e%% &%@tﬁdnqg ﬂfefhl?n nlumﬁ%’ enicity of
preferably contal ning at one am no acrd resi due

the enmnoabﬂoe, Qsn getb@ abiseactetqfcatlrwmts sibeefaedo ra@rerfg‘retdoemlrwlment the
di scl osur.es of 8 ent i Lo rbere ore, 1p,&

Vaccme Qmipgsy 18%50 VnQelntOf a¥ t?ﬁe rhgseér%tenrl;en%en a c5uvant furthermore,

rnln[mllzkﬂlhe oscula%accofatn@dnted 1111ﬂha&nﬂr1dr.teiy Tmbleﬁasbrmsbyrep&yemhg atsafety

ast._one coval ent bopd, .preferably,, hy. at. | east one,
congsP RSG5 L SBURRAS. TBHeEs 5Ty sitna SF Plrepeite of the
inveh€BPtd SRienOkillrERFaBBL dov@ WithRansdnsihBtedihg at &t SRCATHEVant to the
attachnment site. In a further preferred nbodi nment ,
samg Rafiqnf pkso.sBRapequsly ot allgrihg admjnisgtisn gt e vascdicanl y of

[00 ﬁmfySHeweeerrVeeén%eadjulvamarrmnnﬁrste%de{he rAechignhed bmﬁ@ tat least one
the amno acid linker is a cysteine residue.

adjurgat 5y detqbarPcehr BripT itk efimitdneosy @e p@ﬁ@@ﬁtad@nntsﬁetlon of the
1nveﬂﬁ£lé"£o%1ﬂ3§1tlt)ngr Af{tﬁé Varrzpi!ngcm e, on its biochem cal

properties, such pi, charge distribution and
[00%55Y ¢ oweatthmmnomtlge aed/at the fvaestiddfetha mvanticucs ddinimitercd to an
ar v d h referye nt of t
1nd1V1 ua éﬁtn%}yﬁbve enﬁ tarfgtér‘n w?hcth ?ntaE esrsa i OESR'% ?n%gl%VanE or oqgegisgbgs’tances
whmlln ereeddslrﬁluletfhrennmbelﬁlgrthebbﬁﬁchh;eof threkenjmgtms Esampkaﬁ ofitnaterials
refe

.l.east one and at nost 25, gt Most.
sult%‘tﬁeé?(grugg F%/prgParﬁjd%tl oqgacgw]e% gl&r@gceur iga gﬂmggsé 1?ins are pr0V1ded in
numerous sources including Remington’s Pharmaceutical Sciences (Osol, A, ed., Mack
Publishing Co., (1990)). This includes sterile aqueous (e.g., physiological saline) or non-

aqueous solutions and suspensions. Examples of non-aqueous solvents are propylene glycol,

polyethylene glycol, vegetable oils such as olive oil, and injectable organic esters such as



preferred enbodi nent of the invention, the am no acid
linker contains 1 to 10 am no acids. Preferred
weriodissent s of the |linker are selected from tPEI/gPW0OP052639
consisting of: (a) CGG (SEQJ D NO 171); (b) N-term nal
ganma 1-1inker, preferably THTSPP (SEQ I D NO 172);
cthyl ©)eafd: Cerrigranar oghusiva ddeskingk em, bepusefl éo alodrgase skin permeability and
%GGAP(SEQ I D NG 173); (d) 1g hinge
enh@@@a%}%nalfsg R ermnal glycine linkers, preferably
[00 B63GCEEhd SEansD)ﬂ‘tm indddion afef shid(tGbl Cﬁlﬁ)ﬂﬁaommdmllp aleep@bland their

k=0-5, | D, NO

admlﬁlﬁkqélPé okt éy { %@@&é% Hlléﬁ‘ﬂgawyf%%é%y%@laﬁ% ¥ipgrurther, the

vacMhetsfbeH@ an@ﬁt‘iJi'lez[re cuSiRitaed id B)"(He &(@hm&( %&&ﬁ@@@‘é}lﬂ" (ic., an
th n=0-3, k=0-5, mr0-10, 1=0-2 (SEQ ID NO 177); (i)

amog@;thﬁth@ch zp\@sng_dml}ysm({qg}ca@ﬁecm_@ ¢ gE@ethm@of 1117@1)111(3 response
is n&tla) hrgﬁﬁlg rﬁmt&adf)ﬂﬁé Eﬂ%aoguré RSt tlf%ﬁ%ﬁtﬁd?&h'oﬁm%ﬁ%gg Ef¢Ghvention

C-termnal gamma 3-Iinker,

eff) &tmbg W@K@M@P@Q@@@@@Gﬂ(@ﬂ@@l Bona: niight) mdyas) antibodies

P L S 10 DR P e

orpbtm)logﬁa)func(upyl Cterm naI gl ycine-serine |i nkers

[00]?;7th§% th({n ggﬁ%@r? &)rovc(as IT(@\) QE%} ﬁ?r&go @-) :Ii?r ﬂle tﬁeatment

amelisf+i3n aﬂd;f(ﬁ -l ve nROr o'lf@l,labﬂz%ﬁl p2sferablgl o6 5pe 8 c(lﬁEQsJ didNBarmaceutical
185).. In a. further ferred enboidlmsnt ellgl%{, 135 h

compAYEQR (AT RENL bF AYTARRSIIOR COTBIYDS f2) Apiiuglike parfiple (VLP) with at

leasﬁ&%tﬁlrﬁtratt@&ﬁﬁeﬁf sied aﬂrﬁgwﬂ 16B0éncOntiEAewitin e edst S, se&d’h@ attachment
linker is added to the Gterm nus of |L-1 nplecul

site] oRpTeR paitbrileas’ PRGN SAK EMEPTEREL B ¢NYS 621 His MRl herein

(a) ﬁ{de(bghaéqm@@d {Hr&kg%rsald( £o1Ehsf SHL el an%afdadt MaBhnR sEb3E %tt&%mem
resi due as second attachnent sit e, such as N-term nal

siteigging ¢2riephpinpeetticelBCEROMGLISEGTD NO 174) and C-ter i nal

w505 T CERFOR FR B e A 9 o e
arnelhpnkem at(d@pmm@li@d[albemprﬁaﬁbly ahtypbHk dabeiasadaid pharmaceutlcal

com%g%% n&; SI n I ? éf%é&%%égi}%c rlf%;}pcom]p%%:bwpnsmg (a)

a V1(uSE|1@e Ipﬁhlb@ (YL‘P) WltNHQ leag toan disst hoichawntdsattj ©md)(b) atrikst sneaintigen
term nus of the peptide or SEQ ID NO. 171).
Wlﬂh?t ‘F?Sé ORE é?‘i‘?fla gaachmeng éﬁgr%{ﬁere@ qug??éé?—%gra BRISER ‘qul%éges ot
condifts 6f 4reld - beloweeld abd vkyreNkN4nda®) 416 liakel thRR gk V&8 el 188t bk first
be used as second attachnment site, to avoid potenti al

and sgid at leashpnrpespndettathmebsitsy ang; @ 2 pliwrmereniasally pereptalle carrier.

[00 O} m %eﬁt@&?ﬁu‘rtﬁ@r prb¥idds hundhed rRes gLdiedneaRRAbMBBA and / or
said linker further conprises a His-tag. A very

prevspiagreqfrdeabetep.ikeferablymb tps ddighetqsy wfkmathpd carpnisingtagmpfistering a
co HH'&HW rg v gb[%lgrm%«%]glm QJmIH':sH Weﬁ%t& By animal,

219) i nker ‘consi
preteEHHHHHHCﬂr@I( SE® Ilmemmmi@)her[p@@msa aLlrrmkhngfomfth¢ hreatment,

arne? 1tat1vﬁ an%ﬂ /or gLaevent?o%Sctif ﬁa@t?etéc’se%g)quragfy oa}ctype ﬂtdiac'ti)ette%, tsaold method

comprising admlmstermg to an animal, preferably to a human, (i) a first composition,
preferably in an effective amount, wherein said first composition is a composition according
to the invention wherein the IL-1 molecule comprised by said first composition is an 1L-1
beta molecule, preferably SEQ ID NO:136 or SEQ ID NO:165; and (ii) a second composition,
preferably in an effective amount, wherein said second composition is a composition

according to the invention wherein the [L-1 molecule comprised by said second composition



het er o- bi functional cross-Iinker according to the
preferred nethods descri bed above, allows coupling of

W0 b@onede3 nol ecul e to the VLP in an oriented fBSHEP2009/052639
O her methods of linking theg antigen with at | east one
second attachnment site to the VLP include nethods

is amtiet elpha tnhlecllt,- plrefmablec&EQaID NO08 98 SEQHREO200.t he VLP,

' t carbodiimnm EDC, .. an HS., The | L-1 .npl ecul e
00t§B} Ty I SRR b ot B P LR sedlRitoine R 0K oo /o
preveXadrd faliatietcl, po&EAbly AT ar dibtstdapdaid @bidod conpidingnidingiéstering a

w th at | east ne second attachnent site aaéer ) . .
COU’@%‘F‘H‘( et EB‘Perra PF‘“efi-‘fﬁPIVéa a 0y Fah CB@P’E%%F ¢ Yigselikg particle
(VL‘P‘% Ritat i@kl @eSFirsAtla8imSRRAE: 3etn|dc(l3) & lcidn BnEXMBH with at least one

iolation reagent, the antigen with at | east one

secapdadaehnant sith cigpyid af leaytORe PRSI (IMRIHES Y gonsists of an IL-1
mol@d'u?é/dn‘al’lﬁ{ei/elﬁ&t) ldlY(?Gb? greVMnI(&i @r gﬁ €@ atkllaéfsy&%t ﬁr@%h sald at least one

cross-1linker conprising a cysteine reactive noiety,
sccaad @ttedhmcatstiee di spl ayi ng at | east one or several

[
[ou{slﬁ‘w‘ﬁé %ﬁ%hﬁe ﬁﬁ&%r gxeo% eg\ét%lll%tgér{]\@\fﬁqﬂ}]&%gtﬁlggtgtaﬁlgﬁ&élqlﬂgﬁ and / or
pre\gen@mf daetble@s,mnémtablanf &ype dhdietztds, saslimbthad CCdmsrtstIigtaddlinistering a
aceIn \{ 11’1121{I f¥1‘a ¥V a l"Illri]tl‘ls g{d aa redUCImgg’l a en ltl n

M C‘i n%l%&e&‘ AP %A MR8 FFCS  CRUTTish 8%}“1’05 °
comdphiein@i4)i g einusviike fpagticld @A) varteatslesonte ﬁtst acdvimenit ﬁﬂei and (b) at

is attached to the VLP a haono- bi f unctj onal

least pRysantigem pth of [capf oxg S@ﬁoﬂ}#éﬁ%‘l Al W e;n B\ oee3plyone antigen

con@ﬁges o Rb it £ MITLOL MBTecld b anMwhReHD-(B) dndn6} dreMidked through said at
cross-linkers with functional groups reactive towards

leaspeRefistgne e afdPaS&%rr%ssm HrSUpEt B t he VLP. [00156] In

[OOFSch §he SIRAHL RIS Qf'ovtld'b% aprﬁ@cﬁ&[‘for'tﬂé/ 884th@R%, atnBBoration and / or
erOSltlon co ri ses or al ternatlve‘% COﬂSlStS
p

pre‘@gg@mf dagbietes.afretarabiyrof sypi ilkdialssast jaid methphiasaprisinzadminjpring a
phaMathut?(;al &%ﬁ?&lt@ﬁems% ongh eﬁt %?e%}gﬁ oSk :kﬁ}éﬂgg, ¢he 'Bhglﬁhaceutical

I nteractl ereln at st on
comppsieematnioiszgi() mgmmlaastmuazbmptlslbg)fvd a \{ilms}lisé’ parLibln KVhB) with at
f t LP to
leasg ?I%eafllq ay %hmen% selpeceérhc{] (ﬁbaégtel?f%s 1%6 a&?l% \g&h tll%a; al%e secontg attachment
site; Vil reim dalénpreﬁ shagntighe cdrhprisesrol c&mmlste ofisn H -1 rnolecule and wherein

(a) azltﬁt[ (Sg%rﬁ\{wgiz%%?\@ sargi egrleoa}sfcl)qnc fﬁ%ﬁ aé%ilﬂa%g Q?eggt?{)rnszecond al[tachrnent

sue,gatnti@@qulaﬁﬁac@mﬁaﬁmet&bl@éam&e VLP, g:ref erh abl y of hRI\lA
act eri ophage coat proteins erably through the
lﬂﬂle%?bagé&wepg% Birthss pay, S&fm?th%d E%akle b%fn@%éms%wmﬂn and / or

pre\k%ﬁﬁéne(;ﬂ Ay qoréﬁelp blyldf ty‘?ﬂeq ﬁl@@@tés}’sa@d ﬁl@tﬂ@@b&ﬂprﬁl@%ﬁilﬁlkt&lﬂg a

feature of the VLPS of° RNA bacteri ophage and in
phagsegeeitéqd] eampspitionetoQht Rt s GTeETRPIVLIP # SupaDs Stithgoharmaceutical

b 411‘1 Kink Q1 FPLRE S SEME, R SRS dm
CO Elsﬁs a d}r langQ )Ctﬁaq 1 gner ata?%lrl} g%hg g%nse ntll9 prising (2)
a viewstliky pa1[t1©@](5@}’) ithag teyst pne fiigst pedhexiiodenendt(s) @tfleashene antigen
with ?t I%nt Iogn%secon aﬂné Sl Wle t\':?/h&em sa cfgt 1204 oﬁegdtu%en comprises or
a el I n e el ne

congigty bﬁzgl Ihebmokdde dndl Whenetnf(e)‘ altdf(h) zNemekerd thusglogaid at least one first
and said at least one second attachment site; and (2) a pharmaceutically acceptable carrier.
[00184] With respect to the methods of the invention, said composition, said vaccine and/or
said pharmaceutical composition is administered to said animal, preferably to said human, in
an immunologically effective amount.

[00185] In further preferred embodiments said animal is a mammal, preferably selected from



the C-termnus of, or a natural cysteine residue
within an IL-1 nolecule, to |lysine residues of coat
wW@e@vaiwds of the VLPs of RNA bacteri ophage, anBCT/RP2009/052639
particular to the coat pro_tfgi_n of Qb. [00160] As
descri bed above, four |ysine residues are exposed on
cat, sleep.qug, fhacse, craftletdlrg Mit,Pnafse, @od,oamsst prefecdbdy, humdiypi cal | y

ef erabl.,y these rgesidues are derivatiz upgn .
00 f36 PIERRESed BERE Y REoaBb e iR Pcor PlPapgurial
comphﬁﬁ(&lsmﬁst adalihistefed th i@ xfimae grefyr shine sraESIiLﬂkwﬁSbyd@lctbﬁ infusion,

to.an antige the lysine re ch hayve
mhﬂ‘faélélgt% adminstraian, é’? gﬂugr ?Wltﬁ%%ﬁﬁfcél 1“8'?‘? ‘9%1\/&( Ehprﬁ%e“ed embodiment,
the Gb@BSsitidnK @dcciied apdtbe pRdriacdueiehl t @ niph§itiensaiite NRANGRINERd to said
after the derlvatlzatlon step. This leads to
aniggls apspEELANCE oRidortaingn, sitramutculey; t infraveapyylyyedransmucosally,
tranmrrﬁetllmr(tra@ﬁsaﬂﬁt fdtﬂg&ﬁ@ﬂeaﬂ? §u|B&1t§debﬁ’sk?y j | it aﬁr&ﬂ? 1nto the lyrnphe
stabi ity of t By r'epl acing sone of the |ysine
nodg.esi dues with arginines, as in the disclosed Q coat
[00§7EtAei}uﬂhgpﬁts b 5f th M RAGNE! I's]ttl%] 1&1@ of & gx%i']ons the Vaecrnes and/or
I' Sappear ance of positive charges sinc
of tl[eelﬁiaduwutﬂ@l n@npcrseams descrived h@elpr fef Ehert@dtment arnehoratron and/or
engnt of

preventhn fl dlgtbe?esaligrarvb cra ézgedl abaetcregy morg d{eéa}i th Vgetfrcfn nper8V1des

for dRtusgelf aa:bfr@)yjﬁtloraﬁ)rftmeatﬁeﬁte&na[c&atmﬂaarﬂdab Ipeevfeﬁmion of diabetes,

ti on t the anti g 0161] Accor L L EXPOSE d
preteEie e dlibeher i oo EaE B AR GE P hb Sl dE (VLP)
wrtlf al 1lam\bﬁbgﬁ1@bat§:&aﬁleﬂrzsg% edzdﬁi (Mlﬁﬁll&ﬁé’t onEJentIZ%EQ xlwgg&mﬁbﬁb second

- - S
attae@enﬂgje W(lﬁregsgud( {rﬂgasgormaéltrggygqrgprmebor @E@sqs[g Rbllz-é)rnolecule
and %ﬂr@re@(a@ add (v Byeﬁtrﬁ{eﬂlﬂeugﬁ'-:sgdl A1 ond Frst ah s@d hUkidh %ﬁe second
nmbodi nent we di scl ose a mut ant coat proteln W th
atta@ﬁ@n‘aﬁm tional | ysi ne resi due Qb-243 (Asn 10-Lys; SEQ
[Oﬂfﬂg" Nqurtilrg )a’s &Y bf 1@1@ IHRI %tgcg ?{eaﬁsg IR he&% oﬂjti&g,e{he @gﬁﬂe'é)énd/or
ays of antigens. [e I'n one pre erre
of t]mlﬁ@dnmmeabcfomm@rtlpm@mrrhgd herteimefth@rr@hufactuﬁN&a medicament for

the \%;'eﬁmerrltl gr%hla %R;}_%n%‘?o‘%ogr’rés'@vgﬂ nt? e esepreEer th% {)f t|¥ I cﬁardodetes. In

morprdefadr ﬂﬂehryvdnosﬁ pruvidegifer the lusksOf d coropesitianr forelie manufacture of a
enbodi nent,. the conposition fur.ther
mediisfish] GEegearab e oh FRIRF e RN e S e
11 drTaBetesp s£d esragsitioR 6MBAGEL: I(H) HFinsNikk @%dlei(WLPS {%th WLRast bk first
still furé her preferred enbodi nent, the %_gnl oni c

attawg&nbﬁa ad b af lsash BNg HgEmtR ablersy oanepcend %‘F @ aitg pherein
sald@@ |edst ohO RG34 c&rn%e@%h%rm% efﬁrrreﬁmer@mg hfPRhereih 1 and (b) are

onposi tion r conprises at |east one

hnkﬁcmbmveh saidAl lafesbpl}ﬁ fératrﬁélﬂawé &t lsert aee teeondmittaghareabsilpe.
[00 ﬁi@f mgﬁ)qjel Qrgtog({]ﬁllaﬂ%ﬁgcﬂnﬁbal fegt% e\ﬂaﬁd erhﬂ)cgmérﬁé Pescrrbed herein, in

further erre I ment e I munost | nul at ory
partgubys ﬂ@m:@esprsbed forutb¢ edrapatiods Oﬁhefrepmmnym@y\lb@ apmbisd to all aspects
fera n hyl at ed G ont n
of ] B EHAR, Lol Wb e e ALt Biope matpodud wes
alorp:r(&fle faajp h)ysslnlﬂs tcomblaébe. HCﬂhdSCoan’ke it 1erelsrphesl$emtii:ﬂﬂnley that the

follcbv%lg% eﬁr&Pc@ nts PEA%? §1{ fgs% roﬁgl %{}ﬁ%ﬁ%\%ltho#? gscneas%con attaghrnent site
are specifically preferred.

[00190] In a further preferred embodiment said at least one antigen with at least one second
attachment site comprises or preferably consists of (i) an IL-1 beta molecule, wherein said IL-

1 beta molecule is selected from any one of SEQ ID NO:165, and SEQ ID NOs 131 to 140;



RNA, preferably host nucleic acids, conprised by the
VLP, which anount typically and preferably is |ess

W0 bn/1@843y, preferably | ess than 20 ng, nore PCI/EP2009/052639
preferably | ess than 10 ng,,geven nore preferably |ess
than 8 ng, even nore preferably |l ess than 6 ng, even

and Dy e ke, eviaisliny sehéslmktrhfa]mptism;saldmsbnqb rghdinabl yitd, @sd wherein

et B B D R e el areep S b oRT MBI Ol Baca

(SEQhBN&DH’SS)S reconbi nantly produced. Conventi onal

o0f§L 1 orBey gl P s o ek BHE L PR TP plfsccond

atta@frﬁent QE{&Q:OEMM; 6?41) a’iﬂl‘l pB@fl ﬁfo[e@ﬁile nehdhad 551@ Igﬁt&farﬂldﬂ@cu‘lé"'ﬁ SEQ
rably nucl ei c aci I.n accordance

ID Wt 1r§5 R §E9rl&]§9t 131%9@?%% SEQ IE’e@@r%ew &) Ekigke @«hwm said

link&f c0\4@1@&@&1@%@3&3’%{?@0&1@%{‘&6 Cﬁ!d' wl?e'ré'ﬂl bAd 1ifker @&ﬁ{)l@&@ Hls;t)referab ly
conditions are, Elca referably, used f

conges ef GORABEQHDOY 0 HA® G (SE RRAO: ;M%@f ety AUEIGISEQ ID
Noagkds, for inventive conpositions conprising VLPs

er than Qb. The nodifications of the conditions
[0092¢& i whlrthgr pte@dedi embedimentm'aird etth®Skm®\/dnéggewtblﬁ att lhat one second

t
attacshrnen][ §1{je cge?se 3 ﬂil‘ llsﬂﬁl n%o ye&l Sa\iv %;elré ﬁ%*g;i;]lr g {08 ?lecube is SEQ
ID NOd@S ot 88 I&NOO]I’B]ﬂ[ pmfemgaly SEQd® Kavi3egami (@&ullﬁkemwhafem said
109% refer n a deviation.of . 5% of
ks S %}d'g e SHH GRb BRI BP@T’QF%IBI und to

the (1QSAmMiMICIFSLiE TBA K&ﬁa mdéReult Bp Way BQ&EeﬂﬁﬂéboﬁH aﬁ@wﬁ&lsm sald linker
host nucl eic acids" or_ the term

;
COMPEISES HPES @ﬁaEIYaC@Paé,ts of Q- 6T NAANQ: 148X ch@@ﬂ%“ (SEé%H?ﬂs}%wSS)
pref@ﬁf,gﬂo@(}d@ﬁ &) IPNOIRSRNA, or preferably nucleic
acids, that are or%lgl nal | ysynt hesi zed by the host. The
(001 In pfusther pibfopredg @cilmeatcﬂatﬂisat Iepatyoncroiieveith adest gee sccond
[

atta&{ﬁ?em %uc‘%"ﬁﬁgé Bf (i (efﬁn%/nﬁng ?ét% %?eﬁ%l@ an%énlh @Qg tﬂ% %Ab’g{aorﬁ(?lg&lrleels SEQ
ID WOdi6té roaISIEQ IR Dei 36, attcfeni@ly Sij@l I@aINDyl 3én@hqo(riiéfaéimhb1 yfhbtyin said
llnkg%é/owes sai %\é(?ng t;}c nrrl}lecqtt sge ahd W ereln saﬂiﬂbn%er I8 coYaﬁenztgr bound to
the Chemﬁﬁmso;ﬁdadyL-slt Bettcinuiceult hg mpfof ﬁrpgptide bahd,@an@dherein Sald linker

conih 91 COBHEFRRIGHCG SRR VAT Rost  nucl 61 ¢ aci ds.

[0019QP 166 Furivet ﬁl@&ﬁreﬂ @rnd@dlﬁﬂ'eﬂ“ﬂ JaR éth&s%&%ﬁgﬁf withét 180 oh®second
reduce the anount conpris by the VLP have

attagfynacaf HiedyanPngs! EF@JP&T Ozl tg Ba»up&f‘é%rﬁla}ﬁ SEQIDNG 2P he
[00 BR|'Ey ABHHINSEFBRA @ﬁb@&aﬁl%n@m@méasm aﬁlhglél \tvnﬁ a€184st bfe second

application is incorporated herein 1{1
atta«?léme@t EfceomRserLs mgfetabyeqonpists af (lhgnl é aéméumle%lﬂe Fgtein said

IL- lu A a BB%fcﬁre asb%decmsﬁrorﬂ ‘alﬁ} Sﬁ&of @10 e ueﬁﬁ%l) ii llmker,

| nte T ce responses, suc S i nf | anmat ory ce
wheres proth §ekea qomprjses sask besofd attichmesigarge whargh mﬂqeifoly said linker

com pl\sl\e'asr(])g ﬁldeféab e oenfs{s 5 otf%i'GC;% ﬁDSNf)el‘?%fo d@tb?SEg IP NO:188).

int ron response speC|f calTy
[00E9ghims furihhr— preferred embodlment said at least one antigen with at least one second
attachment site consists of (i) an IL-1 alpha molecule, wherein said IL-1 alpha molecule is
SEQ ID NO:203 or SEQ ID NO:210, preferably SEQ ID NO:203; and (i1) a linker, wherein
said linker comprises said second attachment site, and wherein said linker comprises or

preferably consists of GGC (SEQ ID NO:178) or GGCG (SEQ ID NO:188), preferably
GGCG (SEQ ID NO:188).



[00167] In one preferred enbodi nent, this invention
provi des a nethod of preparing the inventive
W@ roposdetd ons and VLP of an RNA bacteri ophage BGEEP2009/052639
i nvention, wherein said VLP.§s reconbinantly produced
by a host and wherein said VLP is essentially free of
[0019G% In RNkkhepprefeenrcdbinpodiostt saidcdtdeast @i asgencwitipat Isashgne second

t.he steps of ) nant | roduci.ng . virus:|lik .
atagsiol SOt o AT PBRC PO KRBE TR SR At e pfEgute i
SE@ID A28 or SHRMBIND sm @réﬂ:ﬂé’bl@(ﬂﬂ@ Baw: mahncp(lgtaﬁimk&,, wherein

.variants or fragne her eof , f a RNA. pact eri ophage;
Saldﬂ)"&‘éﬁ QYL °§ F‘Ha Htssnle’l g %?F‘Eh r §£Pg“‘ ?’g]é(tbound
to tiY Olt&infius d'ﬁ%ﬁﬂdqmlsal@ﬁa ﬁlb&gﬁl%%swa{m a%tld@ﬁorﬁiahﬁ’d hein said

bact eri ophage Qﬁ purifying said coat
linkg pTAPFISSS OF P¥erf%lf@ rmegsishof doP C @FQ%%@E%&%%% (SEQ 1D

NOﬁE'g)' ﬁﬂe?e@'abmé’ttG@C@@EQﬁDN/@ﬁB@m3 or fragnents thereof,
sai d bact eri ophage to 'a virus-like particle,

[00w&b fed furthar prefered §mbi><k1@epfaﬁatd| qt|lensi encanigen Wih piyledst epe second
I I t

st (M or 8 SF S ERaP O B or ¥ RS B AR RS2
| east one second attachnent site to said VLP obtained
fromstep d). In a further preferred enbodi nent, the
reassenbling of said purified coat proteins, variants
or fragnents thereof, is effected in the presence of
at | east one pol yani onic macronol ecul e. [00168] In one
aspect, the invention provides a vaccine for the
treatnent, anelioration and/or prevention of diabetes,
preferably of type Il diabetes, said vaccine
conprising the conposition of the invention,
preferably in an effective anmount. Thus, the invention
provi des a vaccine for the treatnent, anelioration
and/ or prevention of diabetes, preferably of type I
di abetes, said vaccine conprising a conposition,
preferably in an effective anmount, 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 conprises or consists of an IL-I
nmol ecul e and wherein (a) and (b) are |inked through
said atleast one first and said at |east one second
attachnment site. [00169] An effective anmount of a
conposition of the invention is an anount which is
capabl e of inducing an i mune response in the treated
subj ect, preferably in a human, and which preferably
results in a therapeutic or prophylactic effect in
di abetes, preferably in type Il diabetes. [00170] In a
preferred enbodi nent, said vaccine conprises (i) a
first conposition, preferably in an effective anmount,
wherein said first conposition is a conposition
according to the invention wherein the IL-1 nolecule
conprised by said first conposition is an IL-1 beta
nol ecul e, preferably SEQ ID NO 136 or SEQ I D NO 165;
and (ii) a second conposition,



preferably in an effective anount, wherein said second
conposition is a conposition according to the
WO posenedeeh wherein the IL-1 nol ecul e conpri sedPO/EBW0052639
second conposition is an | L al pha nol ecul e,
preferably SEQ ID NO 203 or” SEQ I D NO 210. [00171] In
one preferred enbodi menEXANRLE L-1 nol ecul e which is
linked.to the VLP in the conpositi contai n
ace PR EPrBs A e S Eraran - e G Whver
[0019) Thd-nubRomRiceiRnERE SRHARM MRS acitifQ 17270 Af mb® IL-10 was
i nvention is of human, bovine, dog, cat, nouse, rat,
amppifigd dry POR sfeorord gPNA ﬂ@@ﬂy?@f TINFopmsivetet oulirmeracrophages using

olef Bt ko Bges Al 4 5t EQEBIEER aftc B CRECEREk i haraarTra:

SEQ Ny RO:2HNah & MhR2hi @h ATHMANEYRTG AGTHAIA TG GAAGTCTGTCATA
onposition, even in the absence of adjuvants.

GAﬁ}ﬁﬁear QIR NQRS ) Usingfthe paser dmbddibrsntthe prrdeajide siqyence encoding

amncfoo QPSSS llﬁé 9& o? ttgee}ﬁﬂhge of lﬁdﬂrgc\ﬁ?s%¥ ayll%n ‘fﬁ?&? NG &E%o%cleotldes
uvant urther currence

IL1 WNWMAMCWmMACAWA@&GGSE NEEQJDaNO:26)

safety concern in vacci nation (gﬁz:u ns

andant j felils. This; ATﬁ@AQEWFﬁA&G%M% Cft“ﬁéT@QEéTﬁ@T&AAG 3%

SEQ h?NU'“ertﬂoﬁ{]Dm @aé‘l@éﬂtse\%re%%elsteﬁ raheaRlad %64 fand cloned into
Wi t hout adm nistering at |east one adjuvant to the

the@@ﬁﬁmp@VﬂﬁnmNﬁMEQH(SEQIgﬂﬁmQ?hneously or after the

' t
0T GE SLARTHRNE! 516 18360, oLABAESL TRIBKSL (e
and atas Icemltucteden tvdj simanin znﬁgst ktep &teymdtlplla relomingositetod pET22b(+) was

ta | ft
chafbi PR Bt Soa OFe PRE Gl R Fud 138 Syapin e
annéaﬂ‘&el cCaiigesi tprmerMU-F  t (36 TATGGATECOGGCTAGIBEITGAGGIGITTA

PR BRSSP lpbbrt pepiiontE, (G BstkRicacc
CC@MM@@@T@GW@C@A@Q@(}’M @CAOJ’ i9AEy avi ND Bh)e (annealing in
efflca%ﬁrof t he co&augate Ies of materia

15 nglj Tagbid gto8 Rdfer) ﬁrr@ﬁﬁmatnlﬁﬁnwa@é@aquﬂoo “and had Ndel.

Banﬁlﬂaf\]‘ﬂ@lc RlﬂBl PRl SRIMOT Hsfrfaﬂ&l HE 1rpﬁso?ﬁh91‘ﬁf$ dl&l@g}@r%annealed
sources i ncl udi ng Rem ngton's Pharmaceutical Sciences

pair( Qgbl ,oligos edBamNKCRKPASHT s HiShAGS CAQAGOOF S ACEHIGCACCACGG
TTéf@d}’ﬂéﬁ%G%k%Af@Aﬁ%%@Gé @ccdof"yséé{#ﬁ@' gxﬁ %]%al«lﬂ({]%%ﬂnhlsﬁ

or non aqueous sol utions suspensi
EKNlrmaRaq ue o(ljé T§@A@(ﬁ6§TAG€(1ﬁT&;TﬂT§h®T@BT/661TCACCAGAACCGTGGT

GG'P&QX" =S ec §|3y0§é ﬁﬁeﬁStﬁF and 9ne annea{f%cﬂ?ﬁlr F 1%quoé glycine-

e drg iC esters such
link&ar ri er §5°6r C@AC}K}@EG@T @G@Gﬁmﬂﬂﬂ“ TEIGOETAATAAGTTTAAACGC-3’;

SEQENEE on oo 0058 b HEAPRES. oF LR GER TARAGTIATTA

AC@@C@A@A&%A@@AC@W@ ey Iacme:psia)bdv@fe 1hgatédh@ig5ther into the
adm ni stration can be tol era reci pl ent

BanHdNoH diggptcd pModE alspgidplp it rPMPdEﬁ&r thisp cneafies an N-terminal

hexM@sQﬁirEecﬁ Oefn dnbBoliNe me'a%e e aﬁ&jg‘ (‘fl'te?ﬁ‘lﬁfa?glyhﬁe Qinker containing
“ther apeutl cally effective amount™ (i.e.,
one cysteine residue.

[00201] The cloning of the above mentioned fragments into pModEC1 gave rise to plasmids
pModEC1-His-EK-mIL1a17270 and pModEC1-His-EK-mIL1B119.260, respectively. These
plasmids encode fusion proteins consisting of an N-terminal His-tag, an enterokinase cleavage

site, the mature murine IL-1a or IL-1p, respectively, and a C-terminal cysteine-containing



anount that produces a desired physiol ogical effect).
The nature or type of inmune response is not a
WO 209pt10%eg3 f act or of this disclosure. Wthout tPEI/EP2009/052639
intention to limt the presgnt invention by the
foll owi ng nechani stic expl anation, the inventive
linkvra(ﬁ(}G{éG@GgﬁEQﬂDM @8 ahbi dxprhiseen, \Bm:kehcluu mali Bb21 tells harbduring

et R EAREE .2, CONCRILY AL ORAOLL] 0 SEL SE0A M b Biion of

isopfdRy1- Bﬂymga(aﬁtob{]lﬁﬁ@fldérzﬁ a%@oehﬁlasonaafph@mmetum efaie grown for 4
conposition for the treatnent, anelioration and

morp hayisrif 367 - drrvgptah 8y asntrifygaionr and) igsuspendgran §¢ ml 1ys1s buffer (10

mMAy @b@b@SSO 58 da00 sameEge @EHSf:@'lareCtﬁ’éH)(g&luﬂeg% GORPA eﬁlﬁ cellular
(1) a conposition conprising (a) a virus- P’ ke particle

DNAVADR)RNA teratligestad by dlenihi mcstbaamt sichomriempérpre il 6¢ )l 2 M

t | t ogne anti wth at | east
MaCh indibih BeGrePee SRV He e SERaBlBy SR Bikpriga o534 roror
2000@1@{ |4s<vz§ 60 i€ Bisd i Slcdied aﬁaﬂeLwah applicaas Iaeql’arrdrm@arssemolumn
are |inked through said at |east one fi

(Q%ﬁa’ %léﬂea %?m}aéa)s t‘\f@h@t@@%ﬁbﬂ%% SEMeeAtumyy wih Waﬂang( lz-affer (50

mMENANROTROE WiNTGalch )QO@WQ&Q(&%IGpH 109 'tH%rprotElgpng&]eluTg@wnh elution
i nvention further provides a 18[ ar naceut i cal

buffébf?@dthN%hP%ﬂO@md\/ltNa@ét 8eM Iandazpb pHt§. GnPaiferdgrroteins were
diatled Y PBSQH ARl T ailanhi¥REed & -80°C until further
I abét es, d phar maceut | ca conp sition conprising
use.(1) a vacci ne, said vaccine conprising a conposition
conprising (a) a virus-like particle (VLP) with at
| east one first attachnent site; and (b) at |east one
antigen with at |east oRXAWRdnd attachment site;

wher ei n d_at | east on es or
oo A G inafie of mopse B TalResd i ofahe S paicleny (b
[OﬂﬁszA dMRA dRtigh l%af]ng/nﬂtofl tﬁ@?hr_lﬁgfﬁgﬁl%fghé Apd, 2abfbtah from

| east one second attachnment si ;
EXAHEEROERI IDAND6a bt plb 7€ warringudpted f@®0 78 aTtpem temperature
w1tﬂ AV %]ﬂﬁﬁo‘?{l a%%thongF@P%% r%ﬁ&cn% 'SFIhQ teg%l%ltcpﬁei‘h@ falqpent.
orati on an reven 1oNn O | apetes,
[OOMPMoabioy 066 nilyppe rﬂg/mﬁQﬂbEﬂisﬁSpro&:al i metfiH)d 2GaisidnSedeted for
adm ni steri ng a CoO OSI tion, a vaccine or

60 BHafriReBUITRA o EOs] ghopp Stl‘ﬂ%Hﬁ‘NPé’ﬁfll(é%W igPMSO0). The

reacBibh @@hmonomsfcﬁmg&mﬁt 40Ca b B Rree BNQNAMRMEDE 2@MM WEPRST 150 mM
provi des a net hod for the treatment, amelioration and

Na(l pbir 7. ppearérithoors. 8évediyalbetidof tlmr@fleartazbd yncbcﬂlatyygieQB Isolution was

i B 7 SRR SRR 08 PO R0 58, 20, proci

and GRAPAS V@ Righphtefer b dhein[baﬁé’roﬁ;ﬁﬁlﬁﬁﬁ IR o@fTBfrotein was removed
wherein said first con‘%osn tion is a conposition

by tapgeatialifhoyy filirafinm againse RBSoRIngHEHBIPH ¢sHa mqmbrangy vethyg golecular

weiSR IR HEdodyosgh.d first conposition is an IL-1 beta
nol ecul e, preferably SEQ ID NO 136 or SEQ ID NO 165;
[00294 Conplyd productoerccdptyesi an ok Ystia-pelstsrylamiticaal under reducing
t | i
confh RS TACCRIRTH: MR LR koGm0 TR AT s
molédiddr wm)glm wﬂheremuqatmthfefﬂ Blppsdimdnem@coard vis g okatly dermenstrating

n L I refer I EQ.| D r
the %‘E&?Sf gfgmg of t Cebrlnoeuse &- 1?9 2?9bpr tefrgl tgthe Q ap5183 0



[00180] Thus, the invention provides a nethod for the
treatnent, anelioration and / or prevention of

waelc@baewss preferably of type Il di abetes, sai BCTEP1002052639
conprising adm nistering a gonposition to an ani mal,
preferably to a human, said conprising (a) a
Vi r us-B.iInemmézdtionl of n{iddith widuke Hi-1pBeas4 profedn Eoupddd
attachnment site; and (b) at |east one antigen with at

| east one second %Q%W%W]ejlﬁmeﬁr)ei n said at
: i n .
1003037 SR HACRICATRE 5RO SAISPIALID, 21, 1$8d 1D NO:66).
Fiftg ag df @tal peast worealiluicd st PRR ¢b 3 1d aad idjeasitsubnugensasbnd00 ul on

attachnent site. [00181] The in tion further
o b R e MY T M i e e P . Ahfnd 35
and ker@ fweRY RS Bhe@houdt BDe €5, -peatiecas of type I
di abet es, "said met hod conprising adm nistering a
vaccine to an animal, preferably to a human, said
vacci ne conprising a co Fkéon conprising (a) a
virus-like particle (VLg.)E{?\%![“?%Qat | east one first
[002006t &EEHSveptatsiwas cardd (Mith mdust dbdP11one pantin gen condehtration of 1

I t one secan ttachnment site; wherein said at
e B3 obike i ek ebhiier Geuosd Siundirals afpSgop yra from day
0, 2MDLRCH. BoRRE aMIRIIRIs Rvdr@dctddiél Rk cRfydndiicake thod 1B aktHhouse 1gG
said at |l east one first and said at | east one second
antigedya AMyibaty giereof powegere were crlsviad agrihe gyarpgerof those dilutions
. [ - for & t [0 [ nd_ ..
e e S TR p R Bl I 1B e
wasdi: 22062 etsday Qdiadd MB0IRYE ac day¥s. This gemoimdtmies tier inrgurazation with Qf

pharmaceuti cal cqonmposition to an animal, preferably to
coupleq ifdhe MelPy Hpﬂgrl?r?é?:@thlééPu@o‘ﬁ‘ﬁE%’mqlgﬁn igal ftoJgrance and

. ' LS : ifaus-1i ke particle
prodet B R QL F R BRSP4 12 "ot (b

at | east one antigen with at | east one second

attachnment site; erein said at | one antigen

conpri ses or con?}l\g’l%l?r&negﬁ'aﬁ?—"lonﬂgﬁ'éﬁl e and wherein
[00£02) SaAhf(hike ah@uhiKedh (GP-RAUINE SALASHQ IBaRY.cONert ithet tested

and said at | east one second attachment site; and (2)

for teyhbitatoeinhibetgh¢ Yindweebmayse led B miretein th (6 Y8IptoTHELISA plates

Weré nt e]:%tfolrg ncofayer;lt hetnh %I‘ 99:’0'091 1Snal% %ibl(%dcef 1%%16%6 ﬁSsrioenatpl;r(?tgltn’ at a
anelioration and / “or "prevention of di abet es,

congeherfitemadtl lyuginl, tay €o-idculthit@beitle seriab diludion®d wach @piiceShigh had
adm nistering a pharnmaceutical conpgsition to, an

beey immpglizedisitaeray ihnguse d L Bara oupkdite Qbrrapsideietitth ggpse IL-1or-

270 &8%8%& bﬁ%gpas(f@% i(ﬁj r%grn( a’% rn@us\éq(ﬁgf 11e9_ 69%{1&1?895‘1['?@119—269 to the
conpri srng composi tion conpri sing Ea) a virus-I[ike
imnpérltzed mdL(ldcR)tonkihtth fiasionl pain wmeddtdcrsitwidt ¢ Bohinmplated anti-mouse

ite:; nd at [.east one antigen with at. | t one )
1L, g ind R ST P s SR hosptaf ins ATG s Hom mice
imnachmzieg 8EhitPARIhS BS é glqg_zggqmﬁbﬁédscoaiple@ay tﬂe-bnﬂqng@éﬁﬁws@ 19, 10260

‘wherein (a) and ( are linked through said at |east
to ity eseftpr & tcopasatra mnglo 510.4 Easthemmeseseiton dnieg imaedmasd tagainst mouse

112 55 a1t (b S, ARRLIRS RHEL G % RGE SR AR St & 3.3 %),
These data demonstrate that immunization with mouse 1L-1;19.260 coupled to Qf capsid can
yield antibodies which are able to neutralize the interaction of mouse IL-10;9-260 and its

receptor.



[00184] Wth respect to the nmethods of the invention,
sai d conposition, said vaccine and/or said

WEb@eetsddit i cal conposition is adm ni stered t oPGEHEP2009/052639
ani mal, preferably to said human, in an
I mmunol ogi cally effective anmount. [00185] In further
preferred enbodi Eehi sive aeakralivatiah of H.-83 rmrmal

ef erably selected frontat, sheep, pig,
[00113’ 81 P% n %}&g neytrafizing gapagity ofrihe alﬁ@@fheiﬁaé% Iba btmwmﬁ%fwaﬁwh Qp-
mlﬂ—ﬂp 00 rﬂnv%ﬂ?ga%'atﬁggt' ﬁaﬂtfeme{lgﬁalﬁ/g %Qesévéﬂe ?&efofé%ﬁﬁ?fﬁd twice
drof arnaceutlca[ conpositions are a nistered to
at dgyi Odanaril4rvath Qpmaf elfabbey atdfosaimicchvamamioynizalj a el somge time with
i nf usi on, i nha at on, oral adn1n|strat|on her
QB eApsid gins: Phesi %]a?l A [ injgqredyinfravepeiyst Yelith Srﬂtgdé%ﬂt 1B115-269.
As F&@oﬁ%in@aﬁﬁ@atoxﬁ%ﬁk]ﬁf f ﬁ{kdlﬁ%rctegh@r MG %Jt {&@h samples were
conpositions are m ni stered to sai d ani mal
anabqse‘ﬂ érl‘abﬂtsyr lmg)eog;]@mcfoh theeare | ati vt ingragse i thel cy)ncentratlon of the pro-

1nﬂanr1]r%1£t§1\éregrac] in IL—é} (?]g %ngrglﬁrt% S l(%é fhg‘&% Sdzfevtg cirease (1)nr the serum
IL-elbdrRsilthayioh BEQ (ihe olnhal, wq@eeas[n%é_ﬁﬂlhuﬁzédwvtthm mIL-1B119-260
aspect of the |nvent|on IS the use th
show gyeraggnacreasp ot ouly O Hes 03R dweonl (@1:0 PHhe As a control on day 28 all
I t
i ASLIESHI\f) OMIESLL 1908650408, N AL e o
carrfer efoee sihbl\wtd (aﬁ at?eym ihdreede abetes IL-brronwnigatdes af 40.24 h8.06 ng/ml,

nventlo f he usg of a co i ' f
whil RSB W R O AP o7 STk Sy R oy - 20.92 ngiml
(p=03aPehes, daﬁlrlﬁai%ﬁt@k?ﬂla\f t1ef art ¥ B&icd prodi @)y eSam SR afion with QB-mIL-

conmposition conprising: (a) a virus-like particle

15116 M Pycranltlh toaeulrelazst spon Bcdliyraat cfidienthyrtenprosinflemmatory ¢dbyity of
Hfgﬁ | east one antigen with at | east one second
tachnent site; wherein said at | east one antigen

conprises or consists of an IL-1 nol ecul e and wherein

(a) and (b) are linked through said at |east one first

and said at | east one sE&XePlaf Bachnent site. [00188]

A f urt hes. @apgiag opmousteLi-Twient, to QP ﬁrﬁstlﬂ(el{ﬁietlﬂés t he

nposi tions, the vaccines and/or of th

[00?&% ﬁnsa@életl Feupingg hyvag/i ghthe pattsd Itselcpuwéroéqrweméfont BEAMPLE
1 (S(%Pﬁ o] A)) anfB e &Qsm?l@ﬁbaft&f fo% k6 Iﬁlg %F‘FJB%{‘{e rature w1th an
|orat|on a or ‘prevention of diabetes, erab
6qumf01¢r)ap1@umtlof diCibdoesdudtinn nﬁﬁle Cdtetrmmltl cytthee rqwlecnt i on
se of

[Oﬂfnigﬂéfsgclﬁlﬁr §¥8 1115 gf Y mcﬁ/ 9@ ﬁ%psf ollgro n 1n Bfesg[%HmZE Wwas then reacted for

60 @itk of @bhBmPRELRE withe%enil io0n S(Mml ls@lbﬁb@%s rﬁl\@fnqmlslc») The
of type Il diabetes, said conposition co r|5|2&? %
reackiory pelyfdan Vasedigazadi s HeCagpmyt thice B Iahangsa gt 24 Hd HEPES, 150 mM

Na ALY TN Y S@J@:@gﬁiﬁ) mgﬁtof ltl%a&{'lv dand !119&39%}"2{3 Ro@fion was

ast one second att t site; er ern s
rnlxbdaﬁﬁh 18hel Hy0 agE2B33q0 wﬁtheq)ﬁﬁﬁexf arﬁmsraﬁh&d&ﬁoma Ml-led 7270 protein

cul e and wherej are d t hrou
and 3 él}ﬁu atS‘{ OYeL Lt Bl J?r}? %&P%ré% bnléi?gl §PP Bqﬁ%m?é*b%ﬁ%rem‘wed
by t@ﬁ%eﬂ GHMRW fifkatiSn aée@&l&%h dstngl &1T10sdD& i AR IARO Gvithn@nolecular
t echni cal features and enbodi nents descri bed

weighi cgioff of p0.000 Da.
[00211] Coupled products were analyzed on a 12 % SDS-polyacrylamide gel under reducing

conditions. The Coomassie stained gel is shown in Fig. 2. Several bands of increased
molecular weight with respect to the QB capsid monomer are visible, clearly demonstrating

the successful cross-linking of the mouse 1L.-1a.1177¢ protein to the Q3 capsid.



particul ar those described for the conpositions of the
i nvention, may be applied to all aspects of the

WO pwenededd, especially to the vacci ne, phar macRCE/ER209/052639
conposi tions, nethods and uses, alone or in any
possi bl e conbination. In thi's context it is explicitly
underlined that the follow ng enbodi nents of said at
Ieastégge antug th at | east one secon? atta
i te dvdnupuurfiona I kh BRPSGIT GuTOOrS SR her
preferred enbodi ngnd Béﬁkﬂl@@3h&ﬁﬁhn9%® antigen with at
| east one second attachne site conprises or

[Oﬂbﬂbfmeafgmled@kbéq glics wire (imnuaized with QrdLhohieculFéfty ug of total
protgiieh ﬁgﬁ%'dd bl 5886 080 aitoti i R 00l e Y veniral

sidek) dn) da@ 0l dnfl 6%21 WWIRE Qiclt 1&d ﬂatrbd)ﬂBKﬁfy SHOI¥RI0, SESing 35,Chnd sera were
second attachnment site, and wherein preferably sai d

analypodiseaenpt 1ls bsnor-speefie EMSA: consists of GEC (SEQ ID
NO 178) or GGCG (SEQ ID NGO 188). [00191] In a
further preferred enbodi nent said at | east one antigen
with at | east one secondCGaEldsAnent site consists of
i | beta c wh n said I.L-
o043} EBTA riles 3R B SrosC B et a g o pe Bpagiop of !
ug/rSE@hb BlalNOwLABbload afid thkn SaclibdiéBWith YR dNuts@hBuld sBKeFom day

nprises said _second attachnment site, and wherein

0, Zéaarxsi 35 Reend awsihodicsaxere detpsted withsnay nsisalivs fabeled amgmouse 1gG

anti 5 Anlabﬁlﬁ% 4489 o ko FEr a(vgégchgumgdla%ahe aWr%e%ﬁp$% dilutions
(S D NO 188). [00192] In a further preferred

whignled ¢ lmfima@aalobpatal ldemsstty atied ramtTihg@ncrag dntiechouse Hst aones titer

wasioP3 1 B e el & Fo5 DR ik et G with 0p
couD236% O SEL B oSS Akitn SER DML A1ARE:

a linker, wherein said |inker conprises said
produee bigh titer paidiodsn vhhtrecogapdspahiéiedlyLslaid2toi nker is
coval ently bound to the Gtermnus of said IL-1 beta
nmol ecul e by way of a peptide bond, and wherein said

Iinker conprisesDon1ﬂﬁeﬁﬁﬁﬁhhunﬁﬁmsnsua of GBC (SEQ ID
Q1D NO 188), preferably of GECG
[00?(13Eé°~rlat9f N@qmunlfe@(ﬁ%?ﬁﬂﬁﬂalGFluthOh‘éffre pheaftesiqdelgr their ability to

t
1nh1§g§1%g) d’ﬂﬁ{% uge ?s ?9)%01% ﬁ%?sstt%é]eﬁagogel%,l?% Aﬂatﬁvy%rg g’%ﬁeafl‘&g Qoated
w1thmfeemtlb1ﬁant\tdﬂar Hea’epﬁall-h’.i:cl flsibn p@tcan o0l @atdneratien &EQud/Bl, and co-
or ID NO_136, prefera SEQ I D.NO 136; and
mw(oﬁtie§’ th T’eﬁlﬂ ﬂutmé PEISFTASETY DHFT R C%ﬁﬁgfﬁe% damygjzgd either with
mo@@@@ngn%$ ARBIRNS QBichfvid dNFiherLIn-1$a), 9, l:dt{lBll%%rto m; capsid and

covalently bound to the Cterm nus of sa
SHgMﬂe%MWBGE&1maym®BHwnmsﬁﬂLd94h@nd}mamdmmh@lahnﬂsawdmunlhFc

Fusig RG] PO O HEA T B PO N1 P Lar QY e horse raish
perdx?(ﬁ@é cdAfigal Eﬂreﬂ)@ﬁndﬂl.tﬁhl @ta h&ASic OB TSR Iélglainst murine IL-1a17-270
inhibited completely the binding of mouse IL-1a.117.270 to its receptor at concentrations of
> 0.4%, whereas sera from mice immunized against mouse IL-1B119260 did not show a
significant inhibitory effect even at the highest concentration used (3.3 %). These data
demonstrate that immunization with mouse IL-la17270 coupled to Qf capsid can yield
antibodies which are able to neutralize specifically the interaction of mouse IL-10.117-270 and

its receptor.



attachnment site is any one of SEQ ID NGs 220 to 223,

preferably SEQ I D NG 220. [00195] In a further
wee@baowesl enbodi ment said at | east one anti gePCTEPI0H052639

| east one second attachnent 6SI te conprises or

preferably consists of (i) an I L-1 al pha nol ecul e,

wherein said IL-1 al pha rml ecule is selected from any

one of SEQ ID 03 to nd (j.i) a linker,
wherein said | :\lﬁe “3‘8%‘?'1‘% ézaﬂ‘é'? Bﬁgél‘bnd at t achnent
[00305} The B vORERRIFnP &It tHe §1§1b@d11eé kel bg @rﬁﬁﬁhi%@é%&%ith QB-
or

preferably consists of (SEQ I D NGO 17 ' ' '
mIl{ BEQtvaNdvedi@Rjed neg0H@6fernaie halpigmiprewenp rtleemfolreemmunlzed twice

e odi nt..sai d at | east e antigen.with east e .
o oA AN AR £ enR e PR e R RS wio
QB %kﬁ%lﬂn%; A B A1 ﬁ@dedwérhdje&édpih@am&@%mh Ill\% o FRQ LD 01727

203 or SEQ I D NO 210, preferably SE 203; and
As (caflqutgmfithaiolammgheryeich vidnpfthe; lm@e?eddbrﬂm izs@ssesah gamples were
h [
ana@%ﬁ%?fh Qittéra 91 éﬁf&%ef?)g Et)lre re?ﬂgvevﬂ%fe% c<o§é%l)<t?{s %o‘_’f the pro-

Ses or consi sts o

1nﬂa]:1718$t0@7r cy@@@ I(LSE@[]—EIanz&(B&)Ge s}hb@éd? bl eya e {sSRQ ke Berum
[00197] In_a further preferred enbodi nent

IL- (s%naergfatwéa%@ I&rﬁéZéﬁtqggéh WHCERS Aticq léré@tlméﬁ’ewgé&mﬂ Lati7270
sho@écf ;ﬁPMPa@E iRhdage (%Uﬁ%’ @ﬁ§:t%f27(ﬂg)mla@ b. bOdS a/L\pQ @ontrollel cti)ay 28 all

nmol ecul e,” wherein said |L-I pha nol ecule is
mlcN@e@O@Jeotred Sﬁ_?@ 1 Dg NOL2ABOT hee bbm’s aﬁbtymSE@)ﬂ DickiOn08izedmah QF

wher ei n sai e ses
carel b st G e R B 3 G 5 scm SR SR ey 733 nevm,
whiloM itk @ﬂﬂhiu)ﬂlzl@@ W’iﬁl O®-nirhe ol t £ shdwdisarDinciadedofl 11-46 al201B8 ng/ml
nol ecul e of a peptide bond, and wherein said

(P=0paké he&%iﬁ*ﬁrmélé@teébat ﬁhw@baﬁpypr@éh@déwwun@@oc g QfpymIL-

m“@g@g@% %@l { gg%g?al nﬁ%fﬁ ?rﬁlé/%fleeé léizi% elf&atgﬁc%tmty of

IL-lenbodi nent said at | east one antigen W|th at | east one
second attachnment site is any one of SEQ ID NOs 224 or
225, preferably SEQ | D NO 224. EXAMPLE 1 C oni ng,
expression and purificagixayefggurine ILI an 7_2
7oandl L-1 bp9 269 [00199] The nucl eoti de sequence
Enowdiisen e pranldel ol s 2% BNd LOmEE-1fus- 'zsmbnmunillatéonmaslﬁnere@
anpl i f I ed g;)éatFl)n%t f1nr Y mo?lsec D’\@el ok lbl{e%n}/atmrl art rltls
a-activate ages usi onucl eoti des

[0021l6] Ku&lret@S(Anal@iﬁﬁaTAT@]i}\mM%@%ﬁmﬁr KlahlG- Breceptor

ama&ow%&wk?@v%@é}%réﬁwa%%wwmwd aé]E'Gj“} py order to

reac@ cBiBikcal YehéMOrclaiCels RIPR agTats k(100 A havd B%e@?ﬁhe@%d f®cutancous

sequence encoding am no acids 119-269 o e murine
injeption opa gpide hssor llagpprinfipced agihtifs a1adgbyiaciedtte gergpare the

effi{:é‘cg E%QB(DEI’\IL@I @g?y ﬁ@%ﬁ%};g ﬁ%%%m@g@%p§caﬂons of

d1ff<(r5nt-dA§'e@xMKﬁﬂ' CARCHEAADBGACA T\W@@Mﬁﬁﬁﬁ@é\ﬂﬁb&tandouﬁﬁﬂhrbdllmes

DNA f h NAe/
(daﬁrﬂj 1*'2}6?1 28)a\ﬁ]ah éﬁ) (blﬁ@régglilﬁ 25 Snﬂ\l\f rlg“g;og?StS)edQéMl’ntIL 1B119 269 (n—8) or

QP alone (n=32), and then injected intradermally on day 42 with 200 ug bovine type 11

collagen mixed with complete Freund’s adjuvant. From day 42 on, mice immunized with Q3-
mlL-10117-270 and QPB-mIL-1B119260, and one group of QP-immunized mice (n=8) received
daily intraperitoneal injections of 200 ul PBS, while three additional QB-immunized groups

received daily intraperitoneal injections of either 37.5 ug (n=8), 375 pg (n=8), or 3.75 mg



the expression vector pModEC (SEQ I D NG 29) [00200]
The vector pMbdEC (SEQ ID NO 29) is a derivative of
WwW@ED220M643) (Novagen Inc.), and was construct edPCTEP2009/052639
steps. In a first step the gultiple cloning site o f
pET22b(+) was changed b y r€placing the original
(=9 KjuertR AddiilyerjectibeoNtied nakdnothi@ p&imh@se whitrdspddis roughly to a

dose Q{_:_e; %ﬂ‘%%&@@%ﬁ#ﬂ%ﬁ%@%@?m fo§@®tnans
(100 CCE‘#@H%Q)CG %ge Bos2E 6% tra&’&%%@&%%% Mé bovine type 11

SEQ I D NO
collgggnrieized mihi 1n00115)1¢tMP‘trﬁumé’IS|@dJUﬁmlt8 altmﬁxaém)%d orhe daily basw for the

o P oM ] o Not| et ricti on ites in

[0021t7¢ Foud wéoph efterltinscnendsdollegen Tiyectamnn@flimchupered cantfol mice showed

an a.verlé%%%@i%gh I Sgﬁﬂg&%&%@ﬁ in EXAMPLE 2F of W02008/037504A1) of

3. 75TMQ§B%@GP&% W@%@Iﬁwmm@@(ﬁld@@hﬁ@e@@%ﬂ%@ deores
Bamhi s - EKNhe-R (

of omwmmwmmmw@mmm@@m 5 ngor 375 ug
Kmf(:rxg%;%rxrgﬁl an aveﬁlg&sé 92 4 II\IIE 6?3) I‘CSpE:C‘[lVQI ﬂllf'e mlcedtreated with

3. 75( rﬁg KT&@M@@@%@@TMJW TAMANCIb X vAGEdee oF onlyi 0.19.
I D NO 34) and oligol R-C glycine-linker
[00?(1§1 A@@s@@m@r vATT A fRonstEcestendeAnrhases Bickness of all

et b PP G R B OCTRr A8t A0S 1Ek AP ARG hyseugn o8-

immemg¢ed esntar nied ghowied ah ahexghnstasdiim hmtiag];le almckness of 16 %, while

OB HREe " AT e hIAng DG yered Mo/ st 2Foued 1P AIL 1B o

imnfth R RcOthdalte AbAYeaIRY aN&Mc FRMRE RS é1tﬂ&10310§\/?%%@375 ug
gave rise to plasmds pMddEC -Hi s-EK-m LI an 7 2

Kingrt§l Bighwdi an- deikragk mcrtqgg 0263 o ned p@ tb.irvwicgtiveTThedee mice treated

0 si on prat S si,stin f an
witRy PR PO Do &ER BireBieth e IRt tgel site. the
[00208] W EorldlkioR Svel slﬂrﬂrlsﬁlggf folihd J[habthrJGQ§j%@t€dn|s b€ kivher azsmmm lati17.270
C-term nal cysteine-containinglinker

or QIH@B)anFm presépﬁeés@cqahetteEﬁ@hve S cihveéomnﬁni OBmlmt@eswmtoms than

dall¥l i fggﬁnsn?n 1Peritla%m a d)ufﬂﬁ é?]rr?slqanb%%dto hu&ncﬁn cg%ehor cvEn thQ?en-fo 1d

hundag @B$cOPYily apptiEtioRio® g7 I@OIfBId}lﬁlﬁﬁﬁ%bﬁeofa{m@fet® showed an increased
concentration o f 1 mM Bacteria were grown for 4 nore

bengfgyyith rasped 10 QP-mbr lestadt BP-wHENnt fiifogatdimtionnd
resuspended in 80 m lysis buffer (10 mM Na2HPC>4, 30
nmVM NaCl, pH 7.0). Cells were then disrupted by
soni cation and cellular DNA and RNA were digested by
30 mn incubation at roomtenperature with 64 nml 2 M
MG 2 and | Oml Benzonase. Cellul ar debris was
renmoved b y centrifugation (SS34 rotor, 20000 rpm 4
0C, 60 mn), and the cleared |ysate was applied to a
Ni 2+- NTA agar ose col umm



(Q agen, Hilden, Germany).
the colum w th washi ng buffer
WOk/10%8 mM | m dazol ,
with elution buffer (50 mM
nmM | m dazol, pH 8.0).

After extensive washing o f

(50 MM NaH 2POX4, 300 nM

pH 8.0) the proteins WePEI/BP2ADH52639
VI NaH 2PO4, 300 mM Nadl ,
Purified proteins were dialysed

200

Talﬂeghl qhatcalRﬁSa@Hyﬁlpfbmsﬁh adllhegén- mzlewdmrthhulsqmoctbl nitrogen

nt1 | £

ot oM 1y
||u OLUI Cu at oooC—Hht1 |U|||.

Se I:VI\I\

DII:’)I\

Tre§H1 i ng of mouse IL-1 bl 9-269

particles [00202] A solution d
the purified murine IL-I bn 9
1 (SEQ ID NO 66) in PBS pH 7.

a¥66ag®§11{}1lc? us-
ont@irafidyP11l. 3
269 protein f
was i ncubat €

‘FV?{ gge 1ncrease in

tired #AklOthfckness
rom MPLE
d ¢ %@1)63 91

A
4
d

3X(2@ Yle. aﬁP]ﬁ@Pﬁ“ S@BRR Ure wihn

P for uctlon of the C-td

IN_equi ml ar g

d
rmnal cystei

imount gk
ne residue.

3x Q[})ﬁﬂD—HhuAy&Dt.u{H’Bﬁn@fQ(ﬁ) utiday) f

nrotaein i1 n PRS NnH 7 2 wac t+ han

2 mPsl Qb ¢

raactad faor
T VAU LEA"4ALl

apsid 2

60 M n at
A~ A4 LELEL L) LY

S BN lmper 0B OISR

f a H sol

ution (@5

3 AL e S T TS7 7Rk O SOTT

C agal nst anges «

tTon . diat
f 20 mV HEPE

ysed atj34
'S, 150 nmM

3x Q. +pkinéreR? Oy EB72Ag/0Ur S, Sey

enty-2.63 ve nl
| ||| | on-\Was m

of thao
xed wth

L derivatized and dialyzed Qb sg
3x QB yem Kinpdr @ ap (38 mdagt the purifi®d and pre-reduied

nouse =19 269 protermand i ncubated over might—=at
150C for chem cal crosslinking. Uncoupled protein was
rem)ved by tangential fEXAMPILE fati on agai nst PBS

il SSeresy ot 8pd B TiGBE e hgsh ki S EitisRlof ag20s coat

vve r e pastainyacticany fust@ (@mdi%- 1ol o ac K ARV enigel o pnder
educi ng condi tjons. The Coonassie stained gel i s

lﬂﬂ@ﬁb\ﬁﬁvqrhthmlgge size géyieHFuldan apha and ooyt eric s@seRs) & GrRiEssion

systOR! GBEuMh§ Bo Eéﬁ{%‘aerﬁ&saﬁcopirhglego c&rﬁﬁﬁélgg m%roataﬁt%telns fused to
visible, clearly denonstrating the successful

intedukes 1 41p ik kg eBfas twiecogbprpsein lsupumyis) §ap gonspiugted; m thas system,

sup% Qs%m%)é GRS o o(%pgcloﬁoré g%gfg@gﬁ%m%g%ﬁl%q?l&% %:ﬁ E?]{'é‘?e?n Msmln, while

propdﬂm@@@t1QIO@®@55] the) we AfPEfh| epabaprbiem. nBatk ymteéns are produced

smlul{mu %usﬁrol ¢ cpePlo and, aﬁmse\knéblrlee 91 1911%20%%10 %%gggl){)a{}lp 5160 n%) 1nter8>édiary

plamﬂgq;tAEU% labd: pAdnenuatydifd R A206rcobmmrowan el tesnidesd by the

g eI ted Aag e pled Slis Tl o L
sequehcd erR0@n2 BR-tERSEIHE Gy-Edrl GA.(SED IEW@AS@W&Q@Heﬂdvﬁ@tream and

pl ates were coated with nouse IL-I bn 9 269 protein at

in figme oh s RORLRTPGIT &5F. Kpr pnd Hingfid Slﬁqsa‘feé%a(#/géfi Englesingipauences
enc@(ﬁgg ’f&@l%n RGO deWiehidt s SR kh AL Lt¥rnthin | U6 £ e MRYICr-B8f Bmino acid

llnkerr %r?em?l%/lal to the AP205 coat protein. The resulting constructs were: AP590 (SEQ ID
NO:117): AP205 coat protein gene — amber codon — GSG(Kpn2l — HindIIl); and AP592
(SEQ ID NO:118): AP205 coat protein gene — opal codon — GSG(Kpn2l — HindIII). For
construction of plasmid pAP590, a PCR fragment obtained with oligonucleotides p1.44 (5°-
NNCCATGGCAAATAAGCCAATGCAACCG-3’; SEQ ID NO:119) and pINC-36 (5'-
GTAAGCTTAGATGCATTATCCGGA TCCCTAAGCAGTAGTATCAGACGATACG-3’;
SEQ ID NO:120) was digested with Ncol and HindIIl, and cloned into vector pQb185, which
had been digested with the same restriction enzymes. pQb185 is a vector derived from pGEM

vector. Expression of the cloned genes in this vector is controlled by the #p promoter




0, 21, and 35. Bound antibodies were detected wth
enzymatically | abel ed anti-nouse |1gG anti body.
wo\pavhady3 titers o f nouse sera were cal cul at eBCHEB20D91€52639
average of those dilutions which led to half maxi mal
optical density at 450 nm °The average anti-nouse |L-
(KolzldynRa, 26 Mt iet erl., Wasnel ! P2PB237at1994)). Bithilathd 1asB027/P AL was

Py T TR LB, SR AAES i
pl. ?V edc @IN?{4mn@m@GTTAGIAGmm@?;Agg:lclﬂ‘d?’ﬁtﬁgl_ﬁclAGTAGTA
T%%%@gj}\éé?g S%a/ﬁ%é bt e 6ROBf 1 L. 1 b [ 00207]

[00252@[ @ h@sdquificE endode A SFaWMst 117996 BF tautindr - ﬂw_%@sgarﬁ]ﬁﬁgdle PCR

66) were then tested for their ability to inhib
from pEsiidpModEG] HinBKseIL tri7.bo ksqorE{ AMRLEG )i vsing BnmptsqﬂNC -34
; r cO t eco
S 'ﬁbﬁfﬁ:ﬁ(&éépﬁh@ééﬁf@%gém ZsltEﬁjja#M aﬂgg%cﬁ:)en ?2 WE% Sk
GTAAGCHTATIGC AN DGATATADE6GAAGT € TGEEATAIG AR T, USEQNIDO NO:123),

.sera frommc I.ch had.been ni_zed jthrvvith.
whip et R 358 THRUTC IR B b Tapefil or Wi FoRstisgy. The
obtdlﬂgd|mA1f7agn%ﬁQw§@ﬂi@:§éﬂ ah @neepsi Hindd adD0Blohg! Mo Both vector

nouse -1 bn9_269. Binding o f IL-1 bp9-2q9 to the
PAP5%D‘HF"’M“2 SYRsRIE PAPSM el Swmeespiga), gad ﬁF%tVé?tHr RAB>92, creating
plasSiEd BAPSS (8hd Buprdilioh, R¥palidy ant i - mouse IL- | b

ant| body and horse radi sh peroxi dase conj ugat ed '
[00222¢ &pt expregsinn ofinossie rAP 205 ovhisi diepliyimeumiuriad llad i anstheir surface,
E. COr)ru 5%@% gle‘l ﬁ_cqt%lnt]%%&%g)gebsl nhl | l\élesggceg@gﬁ/} %(YI \t)vgree tpe{nlgg d with
plasftmah pARS EMadm 1123[%96 rfesp%@tvélﬁ/oPlWﬁﬁd e HEM SEY wasf g‘etnmamddﬁ excising the
trp"lléﬁgl’é?%% gwgi ]f\é/tt ?egs\flé 105ten{iqpilz*,?%%eg€ga(é; ang epslacmg it by an
EcoRDREENE a&tolnopnayﬁﬁqﬂ\@sﬁ) ft of'ﬁb[ﬁs@elohadr@s) dﬁlﬁfﬁﬁiﬁigra'ﬁta@lber t-RNA

that inmunization with nouse |L-1 bn 269 coupled t
SUPRISS A8 ek -RANQISUPRIGEOh 8BRS AdATIEA! %frtépTalﬂﬁe(Rta&ery LR Etal

(198}1?9”35%{&16? 1581849-R495 T @ i s Rbm MPUSEthkde- ﬂos&lﬂ&slﬁ@ Afand T35.
s receptor.E. In vivo neutralization of IL-I

Fivq pablgep of b8 ligwidsmedium eotpiaine Z0ng/ relamenieitip apd 110 uxa/énl kanamycin

ver o B S SR By AR RRLLAN 1 o By B e
prepuesdenedubmefvey eiluiterhdthk wét Mninedivar codtnranD2Gpgimi 4mpicilkn and 10
ug/rga K%althiylcinbéndliﬁ_ @%’edaat %7f°%l'1{;ve%1§1% (%’}F ! %ha{kgiml&llg %\gereahar(l&?ed by

capsi d al one
cenmﬁrgetlomj ect ed intravenously with 1 rrg free IL- b|

007231 E8s 0oy TR Db s R B n@é?@‘%&%ws%lysed

by @triksoafchéén 1nnuya§1bu£f& (fzo thH@HCatsm HEDICA £BEmMINLOE pH 7.8,
onc entr

t t i nfl ammatory cy
0.1 (ﬂ%eené&? %ﬂmamaﬁﬁ? eéwo%@tilfawﬂawe*&é%e ?M@%gewashed
with f}@ls%@fféfnPbbl'e@ sﬁl%i‘ﬁ‘fﬁﬂ{t fetdrd QA& én :J-SQ[Jhache €1 Blumn eluted in
ereas mce imunized with Gb-m L-1" bn9 269 showed an

TEl\éb@ﬁfeaé%O MAETEgEE LM ERTA.J 54 mM b@cw%ww Prepengyf capsids
in tlﬁ%l@aré&qgga'f&ind%sg %e&a&nﬂvgs confirmed by agarose gel electrophoresis (1 %

TAE, ethidium bromide stained gel and UV detection). Two peaks eluted from the column as
determined by SDS-PAGE or UV-spectrometric analysis of light scattering at 310 nm.
Fractions of the second peak, containing the capsids, were pooled and loaded on a Sepharose
CL-6B column. Peak fractions from the CL-6B columne were pooled and concentrated using

a centrifugal filter unit (Amicon Ultra 15 MWCO 30000, Millipore). The protein was purified



mce were injected wwth 1 ng mL-I a. Three hours
after injection mce imunized with Qo carrier alone
WG bwaobeah average increase in serumlL-6 PCT/EP2009/052639
concentrations o f 40.24 86006 ng/m, while mce
i mmuni zed with Qo-m L-1 bi 19_269 shovved an increase o
further $7.098 ad @8o@2 rougpd mif eEpfriraB@) on THEsEB daluan adi thatreulting peak

at the i bodi es duced ni za W t
frachifr iy Ppfied eRDSTuPh S b TR FOLeCibott tThe fufie was
excl&mgecﬁbflﬂem}ﬂm{ehoys pHE. Dand glblfbfrblamaﬁ&rd)to a@“hal\dohgenﬁﬁtldnl.o-f 150 %.

Coupl i of nmouse IL-1_ an7.270 to

IOOW} Bgﬂﬁqaklen pafi tA%40ésm[Ierg<2094m AT RIFBH eéﬁégﬁﬁ*r%gp@ff%rmed

esseﬁgél'{%agdéschba@d 20l EsiﬁtPf@q dblevlz avvf'ﬁﬂ-ZheZJl%sﬁ)tnedﬂ'hnfd‘dHMOnal SUCrose
E 1 (SEQ in PBS pH 7.2 was 1 ncubat ed

gradignt p@@ﬁcmtlnn alep ﬂfﬁ@rﬁlq c} -4B gplompy The arnteetqwammpd on a gradient
t | 0 0

B, 8 CHESTL LnSGU  Bf 3 DS AL, 01 2 201,

6 rntn];ﬁ P, 6@bl Khpsind 3pnioi’eisncrose. EB&lcpH WereldmasﬁetdﬂanUV@aoctt@dcoPy,

andéﬁgﬁﬁ graftl ns cor?t?%%ngr O&ﬁ%%%?eaé%e:ntﬁgé%ic nI ao cnensrb P%%l féi‘ter unit as
abovw@and tial ‘tmﬁ%d exathadgdd@o AgaiM Hept§) HpEET.S. Gly@é’tﬁh@%ﬁﬁalfy aﬂ@ed to a

HEPES, 1 NaCl pH 7.2 over 24 hours.
ﬁna%@‘ﬂ?@“ﬂ?}%% o f the derivatized and dialyzed Q

solution was mxed with 192 ml H20 and 233 m of the

purified and pre-reduced nmouse |L-1a 117-27Cprotein
and | ncubaﬁeanwerzaﬂwgmmw@ WIthAPH)S_ eﬂbﬂﬂ@mvo

S
T R e p—
ug cﬁ‘Sbt@l‘prﬂEﬁ‘b\Kfa’ﬁ dfuted irhPBS rootoequl laad mj‘&ltdjﬂ‘shb@lltﬁrﬁfﬁlfslm 00 pl on two
00 00211 | ed duct |
venig piteoy e b Ry ad 1y Aaes QUIve Qitrot e asertng s on davs D, 14,28

and@@naqlldfsé&%re éEQl%zé?P& bR Bit-ab Ned,-gRbifk FR1$L0Wn in
2 . Several bands o f increased nol ecul ar wei ght

W|th respect to the Qo capsi d nononer are visible,

clearly denonstrating th% ?ﬁggssf ul cross-Ilinking of

the nouse IL-1 aip-270 protein to the Q capsid.B.
[00226ENI SZa tpilades @ére doard Wvithh manses H.-1 duq ) o7 Rrofeid 40 a pomde@iration of

pl ed t m L-| 7-27 00212] Fi
lu%/@iﬁhg pé%t?%\%@f??%@ @@(&F%ﬁ‘?% W@%zaéj[@f dluted |m%ﬂlsg§era from

dayg- 12 %%Oand Risf B uhinBbodiO RbreRERERH Qvﬂ\ﬁé'n%yIQM ddhf ‘flab'eféd P% 2mouse
O m and injected subcutaneous

IgG\ﬂehqual Asiilgpdly Yitaymolraguso sem dveﬁ%@nlcziatec%\/nsdbe YHSTase bf @Qse dilutions

whlghelte%l? Eft%%mﬂl 0%%}039 %lesgty ag 1‘30 gﬂ;]g%geggg afn%-etﬁ(%}\g;\?aw 70 titer

wasEL#SA 4t AR 113] 1 Eil@ﬁﬂoxphe@t manﬁkl‘ @480adnedhyvd St Mhivolsg@®nstrates that
IL-la 117- Ogroteln congentration of fL )
immunization w1th AP205 mlL-1a417270 could overcome immunological tolerance and

produce high titer antibodies which recognize specifically IL-10t117.270.

D. In vitro neutralization of IL-1a
[00227] Sera of mice immunized with AP205 mlL-1a117270 were tested for their ability to
inhibit the binding of mouse IL-1a protein to its receptor. ELISA plates were therefore coated
with a recombinant mIL-1receptorl-hFc fusion protein at a concentration of 1 ug/ml, and co-
incubated with serial dilutions of sera from mice which had been immunized either with

AP205 mlIL-10t117-270 or with AP205 alone and 100 ng/ml of mouse IL-1a,117-270. Binding of



ng/m . The plates were bl ocked and then incubated wth
serially diluted nouse sera fromday 0, 21, and 35.
w@owndowmi i bodi es were detected with enzymati ceCT/EP2009/052639
| abel ed anti-nouse 1gG antiody. Antibody titers o f
nouse sera were cal cul ated as the average of those
mlILdl d, it bootastheivintlo bl 2dd thd Llatdeptoebdi Freflusioppratain wienddtégtedrivith a
. 450 nm The average anti-mouse |IL-la 117-27Qtiter was . .
blotﬁy@?@?_angtm%g, > 1q. 251 bp dy- apd hgrs raéitlshd}i{pxgg_se gy ugated streptavidin.
All 9699053 hﬁ%@ﬁnﬁl bed ABYHE ZATL QW Lilin i€ OHRD RE Y ¢Q thidlfng of
nmouse I L-la 11 -2¢7O protei n coul d over cone
mousemiliriol egh dalits tredeptaarac eorardirpi@dwde> Bi3gh, wherens sera from mice

._antibodi e .ch recogni.ze.specifically IL-la 117-270
R P MBS TSRO FoR (6 AP S GGion used
Thebd §Ra HEMBRYARNY (it fdzafibh withadlX0s2 FOLWET €,,) BalyibRIS86odics

for their ability to inhibit the binding of nouse |L-I
whigh g5e able iamaugalizespecalecapy die. intplapi@n qfimrues!nke e otove theifsgeeeptor.

coated with a reconbinant mL-Ireceptorl-hFc fusion

protein at a concentration of 1 ng/m, and coi ncubat ed

w th serial dilulb omnsiveohestesilialio®or IM-ce& wWhi ch had been

i muni zed, either . with nouse I L-1a 117-27Ccqupled to Qb .
[0028hd 18 oY VRINEHT PR CRactty BB“@-@&@O%6%811*“@&?%3’&”&}1“123“0“ with
APZ@)@B%ILdl@P}-gz © WA/ i cfpaMRUSE 1| EoliBretnhlc B419)c BiadyBE: Bfrefore

I'L-la 117-27Ct0 the inmobilized mL-| receptorl -hFc
imnfupngicd thrpy oned on dwys 0det, @od 88 walht AP24)5pinblt-l ey At @d four mice were

. t.i - | L-1 .. tib d h ' i d
Rt 5 wriefaTih AP Moar2oR Ry 20 Pk RRered
intr@&@Ad RSt Wil ipR&fiftee Imamé1R74e., |, phi A detgbu oMpl et fRinmdths activity

bi ndi ng of nmouse IL-la 117-27Q 0 its receptor at =
of thegniceise Mlat Pongo. grum Pmpbzs Wekey dldsawe peforeraga i after injection and

analy S0 181 68 5 AR R oo B8 e Rbnde A brl ot 3 B¥fofine 1L

AP206nicentuiatd miccubedcd 3n3vefprge Theswe datha sdanphistrcanecntration of
that i ization with mouse |L-la 117-270 coupled to

120" %-gﬁg%ﬂc%erwéme PP TH G %ﬁ?%ﬂgk-el %appie Shagved an average

incr@a%%f@{&@% sheey Jgﬁ%'do.bf)ﬁhéﬂ& girasdican (Rt t0msBodidsPréuced
117-27Cand its receptor.E  In vivo neutralization o

by immpnigafi@o¥ith] AFRE _inLvliovoonewerahhl2i tagresidisdiet topeafifally and

t.h tibodies raised. i nization with Q- mL-I
oG R g i ot “Four f el 6 bal bl
mce were therefore inmuni zed twice at days 0 and 14
with Qo-mL-1 0,117-270_and four mce were immuni zed
at the sane tine with 0al one. At day 2 1 all

K, €Ponify Snd KipPE&SiBA of Viri @HROPHUSIkMs WrlsRtikg GBA PIEFcoht-phatei
117-270. A?prealdogt of the inflsammtlo§¥ activiot ypo flll

t he i nj genetigally fupedetopnause ILd4 8 nym AP cvlldBes-anal ysed
. A i ' . ; b
03 L L, B0 GBS SRRy P25 co
profeln gen e iynfinsenl toeoust de- Ifhovweds adrriad enagBeitiutlyeasiesdribed for
the serumIL-6_concentration o f 8. .16 2.33 n

APRePHascmiee 1 B Zed Sniths seBumce-of r%urhnmnéefgéuﬁﬁ I beta was
amplified from plasmid pModEC1-His-EK-mIL 18110260 coding for murine interleukin 1 beta
using primers pINC-75 (5’-GATCCGGAGGTGGTGTCCCCATTAGACAGCT-3’, SEQ ID
NO:192) and pINC-77 (5’-GTAAGCTTAGGAAGACACAGATTCCAT-3’, SEQ ID
NO:193). These primers amplify a murine interleukin-1 beta gene with 5’ Kpn2I and 3 Hind

III sites, and encoding additionally the amino acid sequence Gly-Gly at the N-terminus of

murine interleukin 1beta. The obtained mur-IL-1f fragment was digested with Kpn2l and



showed an average increase o f only 0.15 0.27 ng/m
(p=0.0005). As a control on day 2 8 all mce were
W0 pjoegewdd with 1 ng mL-1 b. Three hours afterPCI/EP2009/052639
i njection mce inmunized with Qo carrier alone showed
an average increase in serumlL-6 concentrations o f
Hin@lI52nd dloB831 mgthal samehedtactivncsetes naroiniezted pMPEP0 (Qombiet Isuppression)

Cre‘"‘?‘blg %aigbl‘? h‘%ﬁggoeabg%%l Ty Sglﬁg‘f%mi%%aéaﬁnﬂi p&%@ g%upé%V1dlng amber

supp}embup@ds tb@nsfommwtaplamdwmw - dﬂLBalnquwmacﬁ@m\mﬂezo ug/ml

ampbcil\léle g]rqn%g?%a:aégggﬁv&ifee% {nlgglg ci/ pit géﬁfggéké&t | 1nc %ated at 37
°C fePMP2Yi S RRAhEd QR thht dldpared (hSulindRadhikatbd BOA RitR6F9 rnedlurn

i mruni zation to Kineret( [r%) treatment in a nouse

node
confgimingriy gt gmiricaltip ang 14 e/ b@f@]ymmaﬁ% pspipatad 4t AR ak Pﬁﬁ"falght ona

shalUEM) werchafe§€E B BINAANLati¥Rr Sion o f the human IL-|
receptor antagonist, which i s approved for the
treatment o f human rheumatoid arthritis. In order to
e .
b QAU RBPOHLL SR St DhElr RTALR: ARG
dai | y bgaiesicallfhfasaioto|mgen-TLAgGed (AP2OS hil-4pnpdgl was

S TGN AT AR L e

1B 1@969 l:d»daﬁg foP Aiméh ftclibd il BBk usias BEmek pklaenes ( Oa TMBIGEA GGT
A/l mce were i nmmuni zed subcut aneously three tines

GGm@@ 6T GT4A GHA DES GG A A0 Thig-lof SR TRAYO AR band fINC-76 (5'-

) O on
e S LT LIS on2y WG9
intre@@imgya Bo\imel eyhé’ IMpiddD i agien respratrely ﬂlhe abtqmledt kuman-IL-1P
frag%rgteltuvﬁéjs {jejd onné}; g%%ﬁ% E?ﬁz n@%l(ﬁlren% %]Sthle g{rrruaenrlgﬁtrelgtlown sﬁ%s into
vecofr p@FSDOr(rambezedplmemw rREB}ing etsinedABE#d.YE.coli IM109 containing

plas ERE LY (e aReSeU PGB BdBnyRE st TP Rsmid 13Pedo. 5

ml d)ff1ILlB Ehlq&lﬂl rh&nﬁﬁ |w1!hnl()9@g/hﬂ) Elﬁlp&llfm ahd eig/@Y cdnanfitil Ref) inoculated

n? é eret(rl%. A daily

Wlth ?1 jSets 81401619 agdz Hscuhﬁeckﬁh ?eﬁ(ﬁos 16@6 Byifaentdpkiag pbiforrepared

1nodhﬁﬁ&9{;}hé/ dli@e @ SOOSBhNO tncdivi bdHainiyl B u%/ﬁﬂ lafhpidifin raﬁ&‘ 9@ ug/ml
of the recommended efficaci ous anmount for humans

kangrgycin Angl wpehetodete 3Bods oaermight day 2 6thakyy. iGelly avp nlﬁlrvested by
centriflgg64,]. on of 200 ng bovine type Il col lagen m xed with
I nconpl ete Freund's adjuvant, and exam ned on a daily
basis for the devel opnent of arthritis synptons.
[00217] Fo weeks afte the cql
i nj ection, lHQBmmumza ""éaf X?r?%e g#ﬁ l%glﬁz%n aver age
(00234 Wb foMele T3EHERics Q\Qf@mﬁa@mafwlﬂleﬂpm _BNAWPLE 2 Fwehtyfive
W02008/ 037504A1) of 3.75, while Qo-m L-| aip-270- and
ng adpsotal Moﬂelnb‘ﬁ@e digured ki 1Pl @ad FhrsvRShu bspéangejslsd 89 ekon two
I
ven ls?c[é oena 33? %Q;?# ﬁéga%§%&%y\g€% Mle&?&%o?%il? oil[)dayso 14, 28
and 35, and sera were analyzed using mIL-1[3;19260-Specific ELISA.

D. ELISA
[00232] ELISA plates were coated with mouse IL-1B;19260 protein at a concentration of 1
ug/ml. The plates were blocked and then incubated with serially diluted mouse sera from days

0, 14, 28, and 35. Bound antibodies were detected with enzymatically labeled anti-mouse IgG



Kineret(r) reached an average score of 2.44 and 2.63,
respectively, while mce treated with 3.75 ng
weovenets¢y ) remai ned | argely asynptomatic, reak¢ii/RBR089/052639
maxi mal score of only 0.19..{00218] As an additiona
readout of the inflammatory reaction, the hind ankle
antibddyc Kmebslyofiteal df mousthabs was caeasieded tbha aaaraggmﬂ thpse dilutions

r we saf rthe ond_col | age nj ec n
whigh i i bl e e P Tt 4 AR B eiagel b 4Edp
titer Washi: fﬂl‘)OQ@K'd@y ﬂh”lCMQS%nGﬁy 168 1‘1‘4)‘47'00 o B3E-This demonstrates

an7_27o0-inmuni zed m ce showed an increase o f 2 % and
that@gmignjzatiothwith dP288.-miLndh) mize ccguidi Qy@r@ﬁ@m@uaﬁlogwelrtem@ce and
0 3 n‘g
profyet i for Pl SRR ob o @ebinEnyHome 18 820 o
% respectively, while mce treated with 3.75 ng
Ki neret (r) showed no .increase inh hind gnkl e thickness

at all. [00219] EnltyHemsutrahizagienof flsdPsi ngly found
[ooiﬁf“seﬂa%&ﬁﬁcé RinRmiA-@05th A F2081 hiiel By Bz, dLendn ést@d for2dB: Mility to
-1 bn9_269 protected m ce better fromthe
1nh1tj$ﬂel‘tmq[mmwf robusadLHBi frotsinsty ntp r@aptot. FAAS Al aidtes are therefore coated

ectj.o Ki ner i.n anount s corresp ondj
with ke URER 0be BEP RN UHEOE BREEH S R el HediyyPnd co-
IHC@%&I I\ch\tﬁtsblm dg{ltld:nlg %f QGQQ frgﬁlngc@fﬂﬁﬁiﬁhl%%@ché}fwﬁﬂ Nﬁf@t Mﬁ 131 19269

showed an increased benefit with respect to Qo-ni

or vagi7AR2¢5 alongrndi 100InghmBPoR2@duscate il fuatsoo Binfladgl & I1- 113119 269 to the
) i.ni t [ - ind .
imnfgppRef B TS GERT B AR R i Resig AR Ed e prvi-mpe 1

1 RHfibddycaid Bors@fadidt pisokidkee @aljligadEsreRNSUBL IANDs@h from mice
AP205 coat protein genetically fused to nouse |L-| .
immyyyized Perh (ARAPH S 1ﬂ_u9l269§ﬁ01?g1217%)bﬂ[t9@212@1]ﬂg@f pensalhel Biio-2e0 to its
rece&pﬁ)ﬁr 9\9he?‘éa7s Qe ffonll Bh& m{rﬁﬁlﬂeﬁ \Q-lthajsﬁ%t% Q&% ({OOI{O‘[ §{1cfvl} 'gﬁy inhibitory
easons, an expression system producing so calle
effenm SEicse panatdeaioest,rate ohgariinsiungz dieA0bitlc AR 0 Hr rmﬂei [h$9 sbous@dyield

|nterIeU|n- lal pha a s well teln

antibGEHRHIECh i 01 BrSERUIEE Qb MR o o rg%?m@nﬁ i 1391:2596\“ d4steRpr

of the stop codon yields the AP205-interl eukin-1 al pha

coat protein fusion, while proper term nation yields

the wt AP205 coatF. bmilveinnutrﬂiﬂatiompbﬂelﬁs are produced
[002%!4ln+lht anel(é)fgfr)llg‘ér{ alnﬁn'iégh% Ca%itl er ITE i%Z&r]te;s T 1%?@“%/ C@lm”t?ni%lél{é& with
AP208 A [IARS %2 60 @E{@Q@ihé@gﬁf&é nAPrZ@EuICﬂBﬁialepCGHH-HdJ @&Bewere therefore

term nated by the suEﬁxressor codons TAG

imnyingAsg @l)re%tlmemdw Pall} a3AREgoth A0S _trblerd! 11%@64 Mkfew mice were
1mr§1ﬁ99§@ g?tlfen&%jé f gt \bﬁh tAPﬂ)g pElbgee @hydaﬁeﬁz qlly n{léEQlelreD 1nJected

89) was added downstream and i n frame he coat
1ntrpqemtslynwgle hewg okbire? ImI B ibban did feadsiut e%thmrfbnmhﬂ@d aftovity of the

sequences encodin n.a
inie e UROEE gt HE TR s R e Sl Gerdhiepion and
anal@§dddot 1hB k&4itiveGndr@LsBiMAk cbxchitfionB2 Gl @@Iﬂaﬁfnﬂﬁ&g Rytolie 1L-6.
resulting constructs were: AP590 (SEQ ID NO 1

APZApomEngdzad pice skewedpaniacteagmefel) 2& agiaH n sesan kﬁsﬁzqoncentratlons
Whe'fgag%d:é }mmﬁﬁﬂgedaigél?%P205_nﬂL-l[3119_269 showed no increase at all. These data

indicate that the antibodies produced by immunization with AP205 mlIL-18110260 were able to

neutralize specifically and efficiently the pro-inflammatory activity of IL-1f.



(SEQ ID NO 118): AP205 coat protein gene - opal codon
- GSE Kpn2l - Hindlll). For construction of plasmd
WQE2APSAWe4n PCR fragnent obtained with ol i gonucPEDEPHEH052639
pi. 44 (5'- NNCCATGGCAAATA_#:_CAATGCAACCG 3'; SEQID
NG 119) and pl NC-36 (5'- AAGCTTAGATGCATTATCCGGA
TCCCT AACCAHL 1iaTunidEGitfaCnide WiGAP205_hIBER:kLd NO 120)
igested with Ncol and Hindl]Il, and cloned intg

[OW&FW foepled S H/GR] BFerde HE@Hma‘?dgﬂéglﬂ ed2 0 bl Ras %%W@/entyﬁ%
ug (ﬁ%gttﬁ-pﬂ Ggeino\ger@ ﬁﬁﬂt@ﬁxﬁl Plﬁ’m o ;US&P@ 1%&%%13&%%&% (1091 ul on two

M vect or pressi on e cloned genes
Ventrﬁi sglewemt duys Ds14 ond 281 Mid weye blaérdimoprbitally on days 0, 14, 28 and 35,
ronot er (Kozl ovska, T [ 37:133-37

and § (Sfffé 43)9 ang]i‘f?‘ﬁi Lfséﬁgii&'?‘maﬁ F%é%wioiﬂﬁé‘gﬁ E\ﬁgc onstructed by

cloning a Ncol/H ndlIl-digested PCR fragnent obtained

wi th ol i gonucl eotides pi. 44 and pl NC 40

(5' - GTAAGCTTAGATGCATTATCAAHACT CAAGCAGTAGTA
[Oﬂﬁgggﬁgﬁﬁﬁ%v&re R Whlﬂgrnaﬂ%]]:)lﬁH 1@569 p%d@&n%@%oﬁ’c%ﬁﬁ%on of 1

[ 00221 he sequence encoding am no acids 117-2
ug/mliThaplatek wereeblavksd amdpthérf inewbated @@Reflalmﬁlmlteaﬂsnmxﬂe sera frorn days

o RIS AR EGIL, e 210 (oo, CAMLE )y 19 e

antib&dyNAn1iBAJy ek ¢l MusderaSwere calculated as the average of those dilutions
GTAAGCTTATGCATTATGATATCTGCGAAGTCTGTCATAGA- S'

whigjpleed &) halfympgimah gptic! R?}WEV agthe 1P nE 4V6¥8§§taml-éltlmé% - 1116269

tlters\betselsﬂébotoﬁeda? 14 288309 on cﬁag%’ anﬁels@%@t) bX %9’ 35 -Fﬁl?s demonstrates

tai ned ragment was di gested wth Kpn2l and
that AR2ES 1N L-dfids eb iodeds high otdooehll-€ 8t1010-ppaPi5io Gntideain mepe.
pl asm d pAP594 (amber suppression), and into vector
pAP592, creating plasm d pAP596 (opal suppression),
respectively. [00222] FexAMpregsion o f npsaic AP205

VLPs displaying murine IL-1 a on their surface E. col i
IM 109 Sefloningyexpaessiongngipasification efljusman 41 QJNSWI 3001

(00358 §nd @(n(gbftlﬁé g%qeff@ete cﬁlg%}uqo RARD 9146 9 M@ﬁ%ﬁ TL-1B (hIL-1B116.

respecti vel asm was generate
269) @RE ampllr[@,edtﬂyel?(tﬁ |li$ﬂ.172601@é4§1 dibfarp of pinBBEOE1 tissin¢ hsmg oligonucleotides

HILE B A A PR PR R BATC A RERLRACRIS L s iy RB1124)

and \falrul,\ﬁ X5 e@mmmcm@mmaGACARmm?mesi?%T@mm _3ThEBQ 1D
t- | t t

NOpAST BBV 5 885 M6 Reomsd afu MR hiodte afB G0y iR T ATC)

[00288f Pek&Id gromutTETwal cdnl@ﬂi’@@ed)@sﬂeblla@lﬁg theGtble RAdtbndReveen the T7
T35. Five mlliliters o f ui d nmedi um cont ai ni ng

pm@omﬁﬁﬁﬁhe AdpeiEninpion OéﬁEbe?aﬁ@/ OVREFRH VA Sighsey new linker

seqdeﬁ% WRitE ﬂlciﬂtét@th@ e%r@g;to% QRN oPRE:rdPEUPRLBH wath aXterminal
for 16-24 h w thout shaking. The prepared i nocul um

tag O%EQ &P INfR é%O)%Hmrlwng | HiB-tagerid araveisime gt g 2linkety /Ira first step
oG ST, ARSI O RO e
958 bpritaginkuigatwesn. the T7 promoter and T7 terminator composed of a GST-tag, S-tag,
two His-tags and the multiple cloning site. The residual 4972 bp fragment containing the
vector backbone of pET-42a(+) was isolated and ligated to the anncaled complementary
oligonucleotides 42-1 (5'-TATGGATATCGAATTCAAGCTTCTGCAGCTGCTCGAGTAA
TTGATTAC-3"; SEQ ID NO:126) and 42-2 (5-CTAGGTAATC AATTACTCGA
GCAGCTGCAGAAGCTTGAATTCGATATCCA-3"; SEQ ID NO:127), giving ris¢ to

plasmid pET-42S(+). In the second step plasmid pET-42S(+) was linearized by digestion with



[00223] Cells ( 1 g, transformed with plasm d pAP594
and contai ning pl SMb79) were |ysed by ultrasonication
WO poobAtedes3 buf fer (20 mM Tris-HCO , 5mM EDTA, 15BCTEP2009/052639
NaCl, pH 7.8, 0.1 % Tween 2Q). The |ysate was cl eared
by centrifugation, and the Cell debris were washed
restuigtion Iey:s_yinses bxhbEerandPdolrieéd amdpdépatat atot theerenipEasetiryo mnacaled

oleFRESER Sigbia, 1545 rh NAA A ERGL R e Mlbgrgart

GC”DAATA[AS]MSTTGATT]EATA@&T ed f§Qat abandN@esk) sugr nad2ant  (5'-

SR Ak g R e e e R S

SE IwNp)eﬁJs»; r&ultin@Gn plaghdiple-am as determined b y
or UV-spectronetric analysis o

DS- P [
[0025385?%1% MOﬁglga?cf the i@“’ﬁrﬁleqﬁ%‘%ﬁ fregraeng k- ﬁ%n«sz@ctslghp%éw(ﬂ gave
capsi ds;
rise ?(Pglhgfrng 29'4?1? L3 2[12116 T Th1 ; aC?c'QES %S ]}(lngﬂ ﬁm C%Preﬁ)ébtédlng to
the mahmafrhmnmﬂelﬁcandi eHianag a:mmemermmelobyﬂismn@oatammg linker (GGC,

SEGHY Np b3 Thonethe Bfsistaree aagrsinn 7k N GyepRet fused o

SEQ@HSING: pg3airhd @vitiichi @fan@ie kesfdub bif @isiti0R 10N o PhfakamAB- 1BAk4¢MRanged to
and the resulting peak fractions were pool ed and

isoleushciaribis éltsetdl otca. Eéﬁﬂ‘sﬂqﬂj@élpuﬁﬁpftt@ﬂ off fticthugngn AbdPes-260 protein

was GRSt 4RI PR R HUL P S BiE e §f e 1

[00224] Purification o f AP205_m L-1 a n 7.270 from

pl asm d pAP596 was perforned essentially a s described

for Aﬁisgwgawwwwapﬁ PURScatin Qfé’i“&??“&[flﬁaﬁ Zad%ﬂtﬂ“énal

S r tCafl e
[00%‘(_*??% ﬁteg dﬁgdt ﬁel&{sel ﬁf” \kgégp S fg O%T gﬁg%ﬂé\l e expressmn
Vectpfseﬁ‘)ﬂfeﬁdhﬁﬁtréﬂ’t rmhmtfhohllammn g“&g@ ﬁﬂﬁ)ﬁ p&ﬁbmt wefe&onanmeld To this
%.3.mM 30 % 0% 6 ml 15 %

a1m6heh(pu1fcph%1%q% Sge mreqf,% @H@gwgs k}-gl(%téatt@%:ﬁg) Wsrused accordlng to the

maﬂu@ﬁﬂﬁérf’é 1ﬁ9trtR 1011rgv ThRO trésgl%ﬁ QPHors ?&qh&g %u@glt fﬂf qglt1$_2%9r]1§rotelns arc

contai ning the capsi wer e concentrated on
listedemmt Ta’tlﬂcjghltoga:therewnhmhet olagoratoinoel,deamdrs tuked fmfth@ir construction.

e A R AR e e 156! B L A

desdrivptih ZaiMPnEaf mce with AP2C5_n1L | aii7 -270
[00225] Four female balb/c mce were i mmunized with
AP205 -mlL-I ap7-270. Twentyfive ng o f total protein
were diluted in PBS to 200 m and injected
subcut aneously (100 mMl on two ventral sides) on day O,
day 14, and day 28. Mce were bled retroorbitally on
days 0 , 14, 2 8 and 35, and sera were anal yzed using
nouse | L-1 aip 270-specif c¢ ELISA. C ELISA [00226]
ELI SA pl ates were coated with nouse IL-la 117-270
protein at a concentration o f 1 ng/m . The plates
were bl ocked and then incubated with serially diluted
nouse sera fromdays 14, 2 8 and 35. Bound anti bodi es
were detected with enzymatically | abel ed anti - nouse



I gG anti body. Antibody titers of nobuse sera were
cal cul ated as the average of those dilutions which | ed

WQ 2000A0F6431BX
anti - nouse

i mal
| L-

opti cal

| ai 17-2

density at 450 nm TheCHERI08YE52639
70 titer was 1:4412 at day 14,

1: 27955 on day 2 8 and 1:34824 on day 35. This
Table2roOsdryiatvesert hat muteimsnéxpadssiom veutdrk arkiRI @onmdléotidesaised for their

con%ﬁgus {

0 coul d overcone i nmunol ogi ca
e high titer antibodi es which recogni ze

t ol erance and

Exppeinivecoal |
of IL-1 a [
AP205_m L-|
i nhibit the

y mhiteid @quEdce-

00237kera ¢

270 Wer €

kﬂ“HE‘i*‘H‘ﬁ‘ ol

270, D. | n vDligoaudietiderpaik i zat 1 on
f mce imunized with

tested for their ability to
nmouse IL- | a proteintoits

pET428 8 ptparo &
(Rary€CONMDI Nant
concentrati
di lutions d
either wth

LILSA:plodR4®s W)
(5ﬁd—ID|1\f091§Bpt a
on of 1

f sera from
AP206 m L-|

WRAB- 1 @SR DHE@A TR CRICEAGTEh a

IdrcREEGAASTRARTOE- €1 SuD M:143);
’R4Bq(25 %%Gﬁggé(@&cg%%ér&éﬁ | al

I 'muni zed
&ﬁ?‘ﬁ%@@(}f(\ﬁ ATGFGATARP2 D BEQIDOY &144)

pET@m‘lﬂlmge.ng /
(L6A§| 17-270 t
rotein was
IL- | a ant
conj ugat ed

ML mllJ269mM§ €

?SGE[QF[S i bi |

Wi tih
I body and hor
streptavidin

Al (RIGPITRTCLCTI m@lt}mgcmd M-
S Lo CRECBLALL Sy an
L6A PR HC Gl S} GAEAGTTAG

C/-KGIATG@TA&C AGCMHMTCB B]EIDTIJD’WQ eid)

pET?’fﬁlf’lég' 16 L

MY f > 3. 3 0
AP205 di d o
any concent

muni-zatid

o(S,E%H"erelé%) sar

hﬁ' '1%376 zﬁgmlt};” "

ot show a sig

rati on used.
N\ t h AP205

ot et eenpE Rt SlorddeThEagi ng o
its receptor at concentrations

METFE S S VinSZe P W41
AE2CRRCTE AR BIAGIOpAShEeat  at

m@@cmﬁ@mw KEG B ItIdS] )

et s
(R11Ghe i nt er ad
receptor.
The in vivd

E:

W BHo 2 1
{($EIDOO: 13HUS €

In vivo ned
neutraI|2|nc
nmuni zati on

vmt

é‘lf%rﬁeﬁf“? i SR E ‘é%"\T fyeacess
SEQIDN@il#) 270 wi t hits
trn ad-b patemr@icTt ketcacE@R22])TTC-37;

ﬁ@gggg%))o f the anti bodi es

Mml-1 ai i7 270 was

rai sed by |
PET2AhEstPigat 6
(psdrler efore i
8 with AP2(
i muni zed 4
2 all mce
free muring
i nf | anmat or|

- serum-sanph
PETR2 b e 4
(D145Ke concent
| L- 6. AP205
in the serd
whereas m ¢
an aver age
O 01) Thec

|

)S)

les—were withd
it Anse P édor

Andxt2e0 TPERIY
nabresshHhr €
mL-I aii?
t the same {
were injected

IL-1 aip_27d
y activity of

($RQ IOMNNOB6)t he
-immuni zed m
m | L- 6 concer
e i nmuni zed V
increase o f
e data i ndi cg

fefkl €-bal b/ c nice were
EAAGHRSAQCA SAYRAATCGCAAAA BT TRTGGC
1219caNdrd B [ ce were

ime with AP205 al one. On day 4
D#t-f @venously with 1 nmg of
CAASGEE8OEEFTAT T TGAGATTACTTTCTTCTCCT

Tdhe segiecbesh | L-1a 117- 270,

r
(Pﬁ ﬁ%ﬁér’el ative increase in

GO CCANTARIPRCOAYATYIEO KA HECAATTTG
qe;Te howesinat:.aver age i ncrease
tﬂﬁi’stkﬂ ,o0f 12.92 3.95 ng/m,
Mth A 05 mL-1 an7 270 showed
SHGHCOAGBTCQRN TG TGN THTAGETAT ATCCTGG
lt(IEGChaEEQ ENand2) bodi es

CU U
(AEﬁQné pro - r

XIIL IIJ?IIUIII Lal | U

(SEQ ID NO:137)

etifral i ze
M%m’rﬁt ory ad

IE V —
eC|f|caII and efficiently
thg p{gCTngGpE AAGGAAGTAATGACAAAATACC

TGTG-3’; SEQ ID NO:153)

EE-2 (5’-
CACAGGTATTTTGTCATTACTTCCTTGTACAAAGGAC
ATG-3’; SEQ ID NO:154)




EXAMPLE 6 A. O oning and expression of virus-Iike
particles consisting of AP205 coat protein genetically

wo exedogsd3 nouse | L-|
[ 00229] d oni ng,

Vi rus-

genetically fused to nouse ILI

Aocer

bng_
expressi on.ar
i ke particles consisting of AP205 coat protein

269 (AP205_m L-1 bn 9P@BEF2009/052639
nd purification o f

S carried
——2F

bn9 269 i

fa= M|

| Fal
U

pEnhTmEXQEEE“
(ASNFBT'E was ar
bn9 269 cog
prinmers plN
GGTGGTGTCC(
(5 '-GI AA(Q
NG 193). TH

Eh“mTﬁﬁ seque
EASNDTEd from

i($¥eh tONO: 1B 1 1

NC-75 (5' -G AT

CCATTAGACACCT-
BCTTA GGAAGAC
ese priners 3

NBLi Ur II—\\PZOS LILILIL ™ I U.I
ﬁce (> f murine interleukin 1
&Tég(ﬁﬁ%?%\ﬁﬁéﬁér@waﬁTGG@“
&-yeEermbaoksn 1 beta using

sé' éE LD N0 192)
ACABRTTEAEFASTIT TC§F£6C%ESTGTACAAAG
lnﬁiﬁinaodﬁ®ine i nterleukin-1

pEPQQ%ﬁlﬁe”e

116-269

ncodi ng addi

<K63§{K6?5He Nt €
obt ai ned mj
andHi ndl |
into vect or
pl asm d pAR
579, provig

d
INTIATES T N U PA
tlﬁblﬁnzglly the.

ﬁﬁ?ﬁ f mr
I(SHQUDINOI3$)r ag
and cl oned in

pAP590 (anber,

P630. E.coli J
i ng anber sup

1@@1@5455 Hmd— 1 Si[eS and

S Ao 26l d sequence G B o
MERTGARASEQAIDGEstS8d wi t h Kpn2l
Keb@ssasme restriction sites

éRg%@?%ﬂéK@%TQEﬁﬁiﬁgﬁgT%ﬁqﬂﬁCCAAG

ai nin
6¥§§§?6ﬁ?QRb§Og$gnsforned Wit h

pETéFZITﬂhﬂJ’-ﬂBQG 2QA
(le%m%ﬁé%A} lin
a single col
W t hout sh3
wth M ned
ng/ M kanar
shaker. Ce

aﬁDmH@@n1 of

?xgl%

, an |n
S MHEDpr 6
i um cont ai ni n

nycin and incy
| s were harve

Cl oni ng ang

expr essi on g

lB-Teqgui d mediumw th 20 ng/ ni

Qﬁﬁiﬁx?&Kbd%%%@cféﬁ%ﬁ@A@kﬁﬁlA@AfébcCGT
ated at 37 for 16-2

EJF%a ’F%%]&N%WMS di | ut ed 50k
QE20pg/ M anpicillin and 10

kated cabcBATOTOV BEIGEREAQBT@ TGAT

?ﬁbg b%E ﬁ?ﬁ 5&)gat|on B

|rUS- rticles

consi sting of AP205 coat proteln genetlcally fused to

human | L-|

b116-2 69 (Aﬁwﬂ%
eu

The sequence of human i
AIBiglopicabadtiitp bf Hhaf [L1 BRL APantORuRAHIINGB | O MIURBNR in mice

interleukin 1 beta using primers plNC 74 (5'-

b116-269) [00230]
|n 1 beta was anplified

GA TCC

[0024th Tiasy feymtte G3H/AETMEE RCOGR P Ot TG ATy engusly St 10pie of

e r P BRI r a0t £, M [/ R P

mutdias pf EXAMRIAUT. Segura sdhpliowet vathdradvn' bdifalad®3 b astiet @jection and

analySEBE 0 s TRBOF AR RIS RN O net-GH BT RO 1L-6
Bteln showed an
9

As ShOUR ik F8B1E BChicRMnjSétb®Fith MOwNEEHE huRAMPIA0B (A
suppr essi on creatln% pl asm d pAP649. E. coI

increzsnph?- AP ngmp inassrine [P SpcsTGatiops. Vitliha gxmb@r of mutems hIL 1B
o (RSPRY EREP e R TR FE M P P Y g ions

as mtgxﬂ)e BaRANILCIF), o WE a8 rhuteiasHeatb@thduced lower amounts of 1L-6, indicating

reduced biological activity.



with a single colony,

and i ncubated at 37 0OC for

16- 24

h w t hout shaking. The prepared i noculumwas dil uted
WG 009963 MO medi um cont ai ning 20 ng/ M anpi ci PCT/RP2NY052639

10 mg/ M kananycin and i
a shaker.

nc

Cells were harvested by centrifugation.

ted at 37 OC overni ght on

C

TabledeBiobaicalantiafy dfihamamd -3 AROmd et T1BPBH 269mOMR Bilthice.

Four female CRH/ Hed mce

were | nmyuni 7ar*| wi-th

ProikBu@BIeH (- | bn9 269. Twe
were diluted in PBS to 2
subcut aneously (100 m g
day 14, and day 28. M ce

rﬁ‘ﬁag\?énﬁﬁas&fm tgtral ILp?
2Q0ndhiraths BN £€t Bfkction
n tvvo ventral sides) o

pag/Bl 6t retroorbita

hIL_ﬁi L?1-61269’bn9 269-specif ¢ E

nd Sera Wegrg) ggrat yzed
LISA. D. ELI SA [00232]

hILplpafs &5 (RvIy)e coated with

a concentration of 1 rrn/

nmouse | 10-16 683 269 pr of

d The pl ates were bl

hILalrﬁdwmaé[rﬁA)ncubat ed Wit h

seri al | )ﬂﬁi# Ql?%d nouse

hILal&Y"' ug]yd%\/?n t h enzyrmt cd

DU T UUUI (S5
| I y I ab?fggdt anti - nouse

By i ca
hILLIgERAL (fonady. Anti body ti

calcul ated as the averaq

ters of gmaus@2sera wer
e of those dilutions

hiLtifad 20 OFHR)f  maxi mal opf

i cal dersidtiyl.at 450 nm

hILgliiy?r agFA]%:;oﬂ use

ouse II_ I
16-16&

b 2900 %
JIT 209 ([l

8 and

11%%0/%2 on: day

58&00 on day
LR 568 o

nmrunol ogi cal tol erance

Z
trigtes that |

|

hILplrﬁoﬂméKfBﬂngh()i&)t er antl ¢

odi es \/\Elﬁélht Ié&ogni ze

ul d overcone
nnnnn @%t‘*/%]r?‘géﬁ IL |

od .
[ 00233]°7§é‘i%5%f i ce

hILh@"' f H
fh th APZUD M [

—TDNY_J68 36 6 L Nen Tes

161263
hILl
b||| y to inhibit

the binding o f nouse

116269
proteln toits receptor.

b Bl s ob Ay,

COI ncubated with seri al

i mmuni zed either with AP205 nl L-|

it

nmuni zatg 1gn: gwpg h AP205]

Dt ei n

n day O,

[y on

ISi ng

ELI SA
ein at
cked
sera

Ner e

a)

-

hi ch

The

DO on

35 .
m L-|
and

ted for
IL- I b

ELI SA plates are therefore

m L-

dipBnaons of sera from
9 269 or wt

(i {1 rﬁ%? h? lb]a%ggc mLt%lns in human

mce

[00242p Berinfietsh Blood mepneiy sy FiHs BBMEs gV@pq iselpted frogn | lszgﬂmzed blood

of ?B'h@ﬂﬂh? Koot bl LFll:ol%p Beritd @Padiht LR RPN, | 9x46U cells

fusion protein 1's detected w

7 ecept of | -

ger well were

mcwbmti withl tiitagidg ampuntsreflg thet thie Wildampé biodayn Bathihasigeotein or one of

roxid se C

Ry F]?éa

adi s

the bitgi R

PRk s oA i

t avi di
OV|CI‘ B]Ig

bl tipf Hiehrgpunt of

1L-6 inlhddell cifi@re Ripeehangt @hs MBALERdA |a!;-re]ad(hfﬂ 9f 6 Qtoqbgldas activity. Table 4

receptor,

whereas sera frommce i rmuni zed w th AP205

shomsOﬁhét a6 th e SHOAW ey OF ANt Hing oMiL-dP hieet . (DPABY eardathl-1B 116260

(K63§RRES}

can yié

Bnldiala

anti bo

F:g:*c

apETRra,

o A3

eton

Qfni!

are

Site s Relrdl
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egﬁgl% IL-6

e

secretidregsaatd type btﬁmatmI]sEBllglzsgl ingrestiRGOredudion tis bioed Bty OFhe fictor by

WhlICh blof

381 fold for mutein hIL-1B116.260 (ASND’

vp neutralizatio
ogical activity was reduce

2-54
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range(!l hom 12 fold for mutein hIL-18;16.260 (R11G) to



[00234] The in vivo neutralizing capacity o f the
anti bodi es rai sed by inmunization with AP205 ml L-

whR2@843ver e i nvesti gat ed next.

mce were therefore

14, and 2 8 with AP205 ml L-
Table4:eBiolvgical zeiditabf hirganslAnE; {si,@@nivhtinadR208,  @kometeinsyin human
mce were injected intravenously with 1 ny
bn 269- A s readout of the inflamuatory

PB‘@?a?yf féealml L- |

mmuni z

Four femal e OBEY/ER209/052639
| three times on days O,
bn9 269 and f our

m ce

ProR&l/mMiclny OT the 1nje¢
were w thdrawn bef or ¢

anal ysed for the rel 3
concentration of the
AP205- i mmuni zed m ce
in serum | L-6 concent
with AP205 m L-1 bn9
These data indicate f

(hars

ped tklik-1 AnG 469

> and 3 h after inj

HEQReantyatien elis agind)
Péqﬁlred N | ARt a6y
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pgnildhsg fighe hemen
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he anti bodi e

FOEH UM $@PPIAS in
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Sl B b
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t to

hILLIBdRbzati on W th AP}

D05_m L- 1bi 19- 26
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1T UU t IIy UTI da S U, L O Olllu DJ, alld Q4T A
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bi 16-269 protein at a concentration o f 1
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1 ooy aAa N 14 na
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Ul ated as the aver

pdy titerng of
age o f those

hILelif; 14140 AMBISKNI ch | ead

to hal f 3%axi mal o

at AE50 nm Thae avar ad
AT A4 Ty T I T\ AV T WA

ha ant i
3\’ CATTUO T

hitnman 11 |
TTOTTUATT T L= T

pt i cal déstsity

br6-269 titer

was 1:39600 on day 14, 1:58300 on day 2 8 and 1: 65600

on day 35. This denonst gatgsptiat AP205_ hl L-
16- 269 induces high titers o f hlL-I
AnCoudimgod hmamlbelﬁuExAMEumau\IL 181101 myteinsitp
and purification of huma
nucl eoti de sequence enco
[00243 r@herhical crbssflinking oﬂlbda wild69jc masanalipl i fd.@crotginRER the human

n tissue
] to g[y I’\Igus— ike particles was pe

froma c
Hd%%P@% DNA

B AR £ ¢

(m&ﬁmégﬁﬁgﬁﬁﬁ§@§QE§TACGATCACTGAACTGCACG—S

g)ng ar

iver

bii 6-269-s

bi
ecif ¢
W usriike

bn 6- 269 [00237] The
m no acids 116-269 o f

yfso{‘nrllgd essentially as
SEQ ID

NO 124) and HL-2 ( 5 '- ATATATCTCGAGGGAAGACA

CAAATTGCCATGGTGAAG S'

?&%ﬁ?%_ﬁ&? BmftaGyifi

SEQ ID NO 125),
RESh 11798, L08

coupled to QP capsid

di gested with

6-269 an%l)(lmn?ashstOfBlYﬁezﬁcgtlﬁIteins

[00244] Four female balb/c mice per group were immunized with QB coupled to either the
wild type hIL-1B116.260 protein or one of the hIL-1P;16.260 mutein proteins. Fifty ug of total
protein were diluted in PBS to 200 ul 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-1B116.260 mutein used as



[00238] Plasm d pET-42T(+) was constructed by

repl aci ng the whol e regi on between the T7 pronoter and
W@ b@9/T09643 er mi nator o f pET-42a(+) (Novagen) iPCT/EB2009/052639

steps b y new |linker sequenges, which facilitate the

expression of a protein of 1nterest as a fusion with a
imninbgmnontat wildgype SQad M.-NG;6 ,430dte@onpri sing a H s-tag

and a cysteine containing linker. In a first step

pl asm d pET-42a(+) was digested with the restriction

enzynmes Ndel and Avrll, Ighersgking a 958 bp fragnent

bet ween the T7 prormter and T7 term nator conposed of

[00245EEF 1Y glats- weig, coplrg diher- Wagsth%mldt fyae il Bpdeo protein or the

resp%% %th% tlg&.lg %%1 g}(ugoné{e% %%&Eﬁa%ig%{ qp ﬁl?gfﬁgjltlat? ér%lb ddclﬂgd and
ther ingéttaeed with sehigllyadiheal rachse o¢rp tfr@ﬁﬁdntyalsmelndgmnbmm@mzdrd é&ected

i L LM T T ATl 28

caloﬁ&'{éa ME&'A@F%W (HERAPNGTNTGAAS TBAT AT e oBical &ty at

NO 127) |V|ngriseto pl asm d pET-42S(+). In the
450%5%51@?%;1&@%@ PET-42S(+) was linearized by
digestion wthrestriction enzynes Xhol and Avrll, and

ligated to the conplenentary anneal ed ollgonucleotldes
TabdTS: Anfi5 MLn@@é\@@A@(ﬂdcmm@tAmm@@’p@@fm 1gG titers raised by

ST RALTA G- SR Do %azc%znesnd 42T-2

CTAGGTATTAATCAATTATTRAR (L GCK S 3516260
", SEQudcideNO 129),|resulting in plasm d pE 42T(+)
[ 00239] The cl oni ng p ¥ild type er (FFERY | oné‘ﬁltfﬂn&ﬁfeﬁt (+SD)

QB-H]EZ&_‘?L% e- 269 T Tto pET- ;%?T%ﬁg ft%xgl riserto pt dblll/u

IL-1 bn 6 26P asm d encpdes a fusion

QB BILQI[EHJ}@QRMD)?SDOﬂdI ng t0231f869 rat s4s hunpn | Lsbeds armd7a

H s-tag and a C-termnal cvsteine-contalnina linker

QB-hi&atshSBQ-9D NO. 178) |  Thub028he 76851 on pr ot ebH77 = 17965

OB T PO o gi nal. al A48 T 88l Que af - post ¢8R TLT

Qp QfL mimaR (RLrdy b was changegs40- s@okeuct n 1 n e + 47232
fusion protein. Exprpssion and purificafion of the

Qp- hlln%wlztg(DSHh)G 269 prot e2698\%$ lﬁéiff’rlor mef esg8h§licat PGPI8

Aoacer

O Balibte BTBR0 oni ng| - expROSSF R and pufif) catrd Bro°

Qp-HHITBE L AERNDY 269 Nut €1 Bigrep9UaalgssBy S|t e e3degetifdo|eso
nut aqene3| s of the plasm d pET42T-hlL-1[ bp6-269,

Qp-BHptBsSkOASNBETOr s fpr t e6Bs@b fld2&ht nuf ant 106HER: 21295

hn 6 260 fucinn Nnrathine waro cAanctriiect hel To thic a1 m

QB-hHe ik (ERHEHRTY) S te MHTACEH M agepesi 4% + 173507

Qp-hiPLTALa 2%?6?26%%% 5 acqgs fsng; 486 T e ”“H%&éﬁrﬂ?%@l

I nstructi ons ression vectors fof these nutant

I L-1 bpg.269 proteins are listed in Table 2 toget her
t | i gonucl eotide pair sed fo eir
o034l Qe B m B iiobrin Bk hib Fenbl ki Bitibpgies against hiL-
18, 9bd habRBtcrMiTBMatider Witk B2 4P (LB RhNS 1MAS  RETERWIBSh $nduced
high IgG titers against both the respective hIL-1B;16.260 mutein used as immunogen, and the

wild type hIL-186-260 protein.

D. In vitro neutralization of human IL-13

[00247] Sera of mice immunized with QP coupled to either wild type hIL-1B116.260 protein or




descri bed in EXAVPLE 1. Table 2: Overview over IL- 1
mut ei ns, expression vectors and ol i gonucl eoti des used

WO 20091160843 constructi on. EXAMPLE 8 A. Bi ol ogi caPCT/EP2009/052639
activity of human IL-1 bn6-269and human | L-|
bn6-269ni uteins in mce [00241] Three femal e C3H Held

to ond efthBIL- o Qup rﬂv&éles wajcesteddot their ahiBtyao slhybivwhe hindihg @ human

of either. the wl xpe human I L-1 bn 9 269 protein or
IL-IghRrotstn (O TPRFRER EIILIS HY $H9 tl}?f%?féwﬁatﬁ@w&hﬁsre@ﬂnbmam human

IL-T l‘lﬁlF% fuégﬁ Pf&éﬁgm S cRfB Mv'of hﬂlg Rfeéoofn%ul?a@é%i v;sltlhserlal
after injection and anal yseé1 ?or t at ive I ncrease
dilutionstdi¢hecaboeementated perafind H® ngy'rok ofifil-d ﬁTraisopry)teuIy Baddinpeof hIL-
| L-6. As. sh Tabl mce injected wwth the wi|d.
lﬁllﬁ%éo Fﬂ?n‘ﬁﬁn‘ﬁ%_mp?e ’g“ fj'F%?PIéﬁﬂnh@‘h g PAtC K pedpdeetess with a

blotgryﬁgedrbg{lmumaﬁ] s ?B 'dﬁﬁﬂold Qn@lﬂﬂ&%&lﬁl?ﬁérgﬂéase WI{J%aEé&%treptawdm
exception of muteins hY bpb 269 (D54R) an
All bgy® e ra@@@ 2 KBIIKEBS) fi110nbi rmtrtelnmacmw csmpidteiy id@ritethd biiding of

co rat| S as w e human | L- bn9 al |
1009 @d%ﬁ‘s‘% dlf’“ﬁ%l% e@Lﬂﬁ&S@%W@ gty = 9%/0
[00248¢!i 'rﬁ@fsarﬂ@ sdr AUREHs P19 %Ictﬁ&u @&iﬂywowhlﬁ@bﬂeem% 13“6 so-induced

Bi ol ogical activity o f human IL-I" bn6_269 and human
secrition) ofpes 269 huymesicelts. Hﬂnmé’BM(B WEE éﬂmﬁptf;airemmd apideyeribed in
bn,8r & 269
EX‘&(APEUH&n aB@I\BU[ 66314\5(5{%&2%%% Bﬁ rrgﬁrfbdrfﬁ?tl ealﬁ% had been

prerﬁﬁbd swi(tPBidatng Weﬁc&nlr&ﬁinat fdther e h&@c&ibbdill avede. bAa@ed o0ér night

ealthy onor FicoII densi t radi ent
mc@% @%1? CB]ﬁ“re P%Snga%l‘f@e rfé‘?'g’ﬁ%jl ?Orv\g’h"eplie?%&% & -6 The
neumnzhlgt daf)a[o@SI loP eheBRUMs xprkss8ll b@bsd diRitivhd Whitl Rad Fd/RBNmaximal
| L-| 9 269 protein or one of the hupan IL-1 bn 9 269
inhifyjpe Pﬁ -BrecrsvmpPnErder tnphasy 2 gijeqt comppitson Kcthe autBHZing éapamty
Lak L t
or RERMEh Hled sl Bk A B LU 8 EHRBELR, 498
agaifh stV 1 1t iaahlutmﬂs hvetréwe)r&:meé (i th)ﬂre@pa‘ctWﬂJEE]iSIAStltbﬂs Imdasured against

9 R bn6- 2 K63S/ K65S),, nuch
Wﬂﬂﬁﬁyg%éi 5% t(%e 3@9@ b MAhgHpdn ﬁ@é@w&w 2R3t ferd Brie-200
mut%ﬁ@ \xfe@éf?olla ks BindEChELLABi&SoMiLl Glmtd)dé’@d RUERA e b 1B116 260. The

bpg- 269, indicating a reduction in bidactivity.

neufralcting titoys mahgahfrbinol :043 @l seactaiiscidtagainat Qﬁehliuekﬁdmn@r(@.ém) to
m13fol for in, hlL- [.1-269 (R IG to 381
14%8 o seigyra %Ws%a@m'g%lﬁe@é%é ND 52 54) .Table 4:

Bi ol ogi cal activity of human IL-1 bn 6_269 and human

IL-1 bn 6_269 nmuteins in human PBMC. EXAMPLE 9 A
Tab@)@r}ﬁqlﬁ@l@mgﬁuﬁrﬁtﬂﬁtm_mlpe(bmﬂ%gf mica immyRized pvith vagpus Blo-1 beta
mufdis€ins to Qo virus-like particles [00243] Cheni cal

cross-linking o f the wild type human IL-1 bn 9 269

protein and the human IL-I bp@u@aIQIMﬁql(We@fed@@mﬁﬁtlter
gstsgntqloa?/‘lf*’?/%glse like partic|es wag e twthype HIL-1B1120)

QP-hIL-1B116-269 3333

QP-hIL-1B116-260 (R4D) 2150

QP-hIL-1PB116-260 (LOA) 2062

QP-hIL-1B116-260 (TIG) 1036

QP-hIL-1B116260 (R11G) 113

QB-hIL-1B116 200 (D34R) 4532

QB-hIL-1By 15200 (AEE™™") 2871




descri bed in EXAMPLE 2A. B. |Immuni zation of mce with
human 1 L-1 bp6-269 and human IL-1 bn -269 nuteins

weomwphewsi o Qb capsid [ 00244] Four femal e bal bPCT/EP29689/052639
per group were inmmunized wiith Qb coupled to either the
wld type hiL-1 bn 6 269 protein or one of the hlL-|

Qp-hIL-68,269 (nsBi‘n*)proteins. Fifty ng of totlaboprotein
were diluted in PBS to 2001 Lni

QB- Eﬂb&limawégéﬁ/%isﬂoo M on two ventral sidédj on day 0,

d—2 e bted yetroorbitattygr, day —35;
and?ﬁs‘&rz%i’?geir\g?/gny@))zed usi hg ELI SAs speci1 ?Z: f or

QB-ﬁ][t.ﬂﬁq“ggQDMﬂ]@ respective human IL-1 bp6-369 nutein

used asimunogen, aor the wld type human 11-1 bn 6269

protein. C ELI SA [ 00245] ELI SA pl ates were coated
either wwth the w 2 protein or the
respective hlL-| Wb:hg{{vﬁgg%@%mkel?ﬁgg{l“ gﬁconcent ration

[00229] Thend vivo ndihelipihgcgscite o £thb laatihodits ambdtﬂaemmmmbaﬁ @tth QB
wth seri alll]/% di | uted nouse sera fromday 35. Boun

coupleflitp stV @e dbtdBrews WOtH RS RaE o€ éfrq BILy %éiz@dnutems is

inv@fkdtsdMURE f&rsa&e @@H/ﬂ%mme 409N e ttﬁetretn% ﬁnfunmaa $ifee times on

sefa were cal culated as the average o f those
daysif,| 4t pich38 withOR Hged either vaadifie. ixdayads ai»lpmrmailzedems¢ @Iy injected

and
1ntrfhveE01|15%b‘ﬁsz é afrf:%l WF@F'%p ﬁ[& ﬂﬁ?é‘ig .?s gﬁggﬁr?el tgrele d]é‘lve mice are
injebted 8f the kahSEMe kmm thd QR ARfun P8 Wild RBpEathh g 4 26JJAIS %a%ﬁ@t of the
gr Qo-hlL-1 bn 6 269 nutein vaccines. [ 0024 ]h
inflagpygatpeRchintiuef thamjested ihllchl B eebohbagim simplesarg wit ﬂl@@n 1mmed1ately

befo%] LIIICP;? g gi’ n%g& tnd ta%ljal‘t}gseg Ifc%rjt%"%g&e %?{e":i% 1ﬁ tl})e cQgg)entratlon of the

vaccinafion vv|
prodnflaginmtm@egioRs ILmd Weccakingive Ing€s hotved Stramgdn¢rsdse hosdrum IL-6

he r ive hlL-I j .16-269
conseRiEuiBR AR A it By Al rél%ei%gﬁ%g BRORBiequplg to the
w1ld p¥hilL L B3, et Ed%lh %@{o' &1@ o@themmﬁ By L s Jnu*%n{s QB 248t slho@eaﬁ? increase

mcelrmunlze with Qo coupl to either wl
in shtu_m ILi6n gl 6D gphgttbe mjorttd théBmfzagt hecthitigndly b@utfh&zacti@y the

. re . tested for their ability to inhibit the
antlﬁq%ﬁllﬂ%cm&%ﬁﬁﬁﬁccTs b protein to its receptor.
ELI SA pl ates were therefore coated with a reconbi nant

human | L-Ireceptorl - hFc sjon protein at a
concentration of 1 rrg/ dEcd- i ncubated with serial

. . 1 [ 270
AEF‘L#F'*%S’?‘P“S%Q‘*"B?‘S?E?WEF‘% A A nd Mol Tt

i mobi | i zed hurmn | L- | red®34PK) - hFc fusion protein was

[OO%i %gég Clé’gtl e s ughc%t n 1 t%‘gm@% Irf'l’@% o%‘wﬂ{l e)%)e murine IL-1a

Se ra per oxi ase

wasS ﬁrh@]jiﬁeﬂv ijII FCR Aﬁdm Se ﬂl@rd’rﬁl oF elﬁNE@&bﬂS&te@mﬁhb nlacrophages using
bi 16- 269 nmut ei n_vacci nes _conpl et el1y_Gi nhi bited the

oliggiysigotigeso fILigHC ng/(?rfAW\TﬂT?ﬂé h1 TOTChRECEE9t T TACACCTAC
cABABTERY . AEGCTHMERNEENLLA 11978 753AFAYATCTCG AGTGATATCT

GGAAGTCTGT CATAGAG-3’; SEQ ID NO:25). The DNA fragment was digested with
Nhel and Xhol, and cloned into the expression vector pET42T(+), giving rise to the
expression plasmid pET42T-mlL-10t15 27¢.

[00251] By site directed mutagenesis of the latter plasmid, an expression vector for the
mutein mIL-1a115.270 (D145K) was constructed. Using the oligonucleotide pair alphaD145K-
1: (5’-GGACTGCCCTCTATGACAAAATTCCAGATATCACTCGAG-3; SEQ ID NO:197)




[00248] The sane sera were also tested for their

ability to inhibit the hiL-1 bi 1 269-induced
waewpaededn of | L-6 from human cells. Human PBMSST/HR2089/052639

therefore prepared as descr.} bed i n EXAMPLE 8B and

i ncubated with 10 ng/ m vvllcf'type hl L-1 bn6_269, which
alphaBdi4 e 5 p@ﬁﬁGA@&%TM@T@GM@T&WG/&GGG@AGﬁC@ A& SEQ

1o 8819 £ ST B s Floe i e st g ' 145k

mutPhESeRGRrQlubed. Exfressidind Qutifidtibg bN@ile %@%&Me a- iaﬂ& 5hz‘?0 and the
sera was expressed as those dilutions which | ead

mutpigfoupabti- braks-2iof R BiKivers perférmied 2 deseglhodtin GXAMPLED | der
to allow a direct conparison to the neutralizing
capacity of the serumraised against wild type hlL-I
BlTlomng 2&PrestioR an@ purifitat@ind hina@ME-1ef,1,3}; land @uahdLse;.,7,
agai nst hlL-1 bp 269 nuteins_were corrected for the
respective ELISA titers rPdd4¥ bd against wild type
[Oﬂigli-ﬂle kﬂ{ﬂcl&n—%@%e(ﬁéﬁ% e-E@@dlﬁ‘g ér}nno%lﬁ *1%\@71 of M@ltﬁ)eehﬂaln IL-1a

sera raised against hlL-1" bp6-269 nuteins were able to
waq mmipbifted hp PKaR feeamon Id’&—adtllyaﬁ@m noumed ellweDY AL Jibeary using

oIS, 3852 TGS DGHLFRTEAIE RESIGO0E] AR Ahrac

AAQCTHBBPGEYy SEE dDr aiGedl)agai HHL-44S hAEAITAtﬂCTCG} 266CGCCTGGT

AT RS AR SEB T 0! SHEDNEHEHEA s Bacssd vy

Nhellin@i Xo/Eand |condd Vifitoneidt &:pkdsziah i vebtof fpBTU2T(+h, EROR48}c to the
The in vivo neutralizing capacity o f the anti bodies
expiegsiafeiayd pRmi-24t 1%m2wi t h Qo coupl ed to either wild

l:
[OOEbS‘SE;%é/Eklltjc dlregf%d%?tggcn%l@%‘?'tﬂb Dt 51: Pla 1% Qn e%ﬂ%gslm J\recltor for the

muteins iIs Investigate
mutpindélperogr QUEPSKD) eas beseiard Usmgmlm (ﬂ@dnmdheroaée palnb@ph;l@MSK-

1 ERBeboaeqfrRTE At By R Ao TR E TR EGREE Sy ko
NOMON ahdMhaphald r4se-M (H-GFPETTCCAG DM BCRAGAAAR ST"EAGTGATAG
control three naive nmce are injected at the sane

AGHPE FAHE-Sarmd B D 2499 ang thg QulsEhenae® Sigrgresisd m%%%enem kit

(Strﬁtg%qg)"'ttheo]f)145'T{em'uﬂtftlbﬁmtuﬁfoﬂu&‘at EXIBrEs)éloﬁfanH Ii‘)%.l‘lﬁ&iti%ﬁ to?dvﬂd type
6- 269, serum sanples are w thdrawn i mredi ately

huntaeflbflemaml agd Hhedfuman IL1peeti OR14Hkd raneih yee deffgmedhe described

) I ' i ncrease in the concentrati on of the
mEpB)(?%\?l?]lﬁ%“If‘ammtory cytoki ne | L-6. Wereas naive nice

show a strong increase in seruml|L-6 concentrations 3h
after injection of hleg@péG all mce i nmuni zed
with Qo coupled to the hi L-1 bp6-269 protein
ABid1ogieN it S¥n Mo 1L-PD65,2.0 Rumbh €1.18,69, (I9145K) Mo RRYL-
increase in serum | L-6, indicati ng that the inj ect ed

hi L-1 bnloaax2268nd moesrefllcloamzbo;(DméﬁK)rlalhum BBNMICt he
N U e e
amoaf o2 édhanict widdl $§Q)e|Huﬂian&DS 0114479 protein, the human IL-1at19.271 (D145K)
mutein, the wild type mouse IL-1a,;1527¢ protein, or the mouse IL-1a;15270 (D145K) mutein.
After over night incubation the amount of IL-6 in the cell culture supernatant was measured
by Sandwich ELISA as readout of the biological activity of the different proteins. Table 9
shows that 21 fold higher amounts of the mouse 1L-1c115270 (D145K) mutein were required to

induce the same amount of IL-6 as the corresponding wild type mouse IL-1a15.270 protein. In

the case of the human IL-10,1;927; (D145K) mutein 46-fold higher amounts than the wild type



(D145K) [00250] The nucl eoti de sequence encodi ng am no
acids 115-270 of wild type nmurine IL-1 a was anplified
Wh00PORe#F om a |ibrary o f TNF a-activated nmurPCEEP2009/052639

macr ophages using ol igonuclgotides ILI al C

(5' - ATATATCATA TGTCTGCCCC TTACACCTAC CAGAGTG 3': SEQ
humaD ING0.1,96) pavtdn ete raghifed. T AhAOhCIFAS mTtﬁé'@ﬁ'man IL- 1(11]9 271

GGAAGTCTGTI CATAGAG 3'; SEQ I D NO 25) DNA fragne

(DIGHS) vl preythg PRUSQHET! Oaﬁamxn%ﬁﬂ%ﬁwt%v Bﬁ@drefimeé W%‘«tlwty in
hunfaft REIHSS 'c&ﬁpé%@&tocmelp\%[&%rgé ‘&unt Misng rise to the

expression plasmd pET -1 an5_270- [00251] By

site directed nutagenesis o f the latter plasm d, an

T SRR o B0 VT Db Bt e v o
detqﬂﬁlnbd ay Hhéﬁmah(m 1. (5

(‘l\f‘l\l\l\l\TT(‘f‘l\(‘/\T/\T(‘/\(‘lf‘(‘/\(‘ Q SEOQ 1D

PYW%WEWM%%\@ |~ Protein/mufein concentrafion required to induce

S GOGAGT- g:‘AATTTTGT 5@@3@@(@9@
g\lﬁNéng) an%ﬁ{g%li k- Ch nnp@re\ Site di rp%?PBﬁ@nkﬁl)

mowsgilladenesi s kit (Strat agene) the D 145K mutation was

AHHedueed. Expression and purification S wil d type
(SEQEL)&@S#E?) an5 270 and the nutein nouse IL-la 1 1S-270

mousOI43K),s was perfornmed as described in EXAMPLE 1. B
' reSS| on and purification of HO%an IL-|

a ,
(Dléﬂ‘g)nﬁ’%& N H’-Qﬁ)an IL-1 an9.27i (D145K) [00252] The

hunﬁﬁqiqagggg Sequence encodi ng am no aci ds 119-271 of
type human IL- | a was anplified by 0BCR from a
(SEQFPB-N{QQW)at ed human B cel|l cDNA library using

ot At i+dAac LU 2 / L] ATATATOOATA TTroAC AN

1 IIULaI =9 SATATATOUATA TOO 1O A
humf‘@;:f%iﬂﬂﬁm TATG 3' SEQ | D NO 141) 3';17nd Hl L-4
(SEQE]D-}MAT@TCT CG AGCGCCCT GGT TTTCCAGTAT CTGAAAG 3'; SEQ

LD NO 149\ The DNA _fraanment _was di gest ed with Nhel

and Xhol and cloned into the expressi on vector

+): o O] M hse to t ssi.on
B. TP D 3 L B SRL 951 O FLANT. e 11
mut agenesi Sy @ioteing ahdiirivase ¥il- Bsind. 6, (DARSIEXIRNRIES| 0N
1003536 P bl oGt s S s BICE o e iy with TO ng of cither
R -1l 271 fed AL 145 A,
e SR Bk LSOO OTEIGNA, o i

type( BousCBFTRTHCEA @onzT@)T@@MansWAdmmzm(D IASKETEEECEhS:e; hours after
1n]ecst (R aslgeg%rr]rél\%%l%gcp A??%@ wtalsa lgéal}]sgieg}{l H&ur&&c)j dige 3 cttee I%Lc{ega?s] t1r§“ava gut of the
biodckit it BfHhe despExXPreessicidn Ag Bibvauin Tdbtas Itlﬁ)snm@flse\MU- htspRE(D145K)

mutte]ilr'llri?(?ucledL 331 %Oless SAA than the corresponding wild type mouse I1L-10t1;527¢ protein
(p < 0.05, Student #-test) and the human IL-10119.271 (D145K) mutein induced 67% less SAA
than the corresponding wild type human IL-10t119271 protein (p < 0.001 Student #-test). This
demonstrates that both the human IL-10t119.271 (D145K) mutein and the mouse IL-1a15270

(D145K) mutein have reduced bioactivity in mice when compared to their wild type

counterparts.




11 9-271 and the human IL
was perfornmed as descri bed
WO200Bi1a6ed)i cal activity of
IL-1 an9-27i (D145K), nous
I L-1

-la 11 -271 (D145K) nutein

i n EXAMPLE | EXAMPLE 11

human | L-1 au9-27i , PCIIER2009/052639
| LIoi. ii5.270, and nouse

ans. 270 (DL45K) in hunkn PBMC [00254] PBMC from a

Tabike8: Biojogitahattivitpxl 6 1€ etildstypeprowilslahd wait€nd inaibatdedrmined by

with titrating anmounts of
SAff'L-Ia 1 1S -271 protein,

either the wild type hunan
the human IL-1 apg-27 i

(DI45K) nutein, the widt
pr ot ei nProfain/mhinnouse | L- |
After over night incubatio

Y P&ABHSLA Icbiacech@Ren{4{Pml) 3 h after
a 1 1S-270 (D145K) nutei'n.

n t he @rmbeintmugdin jnjecGon GFShe

o cel '_ (Liui tore supernatant—v
¥t flSA% U8 eadout of the bi
(SEQiibfemeot) proteins. Table

as—easured by —Sandwch
ol ogi cal activyihtysef the
O shows that 2 1 fold higher

L ampunts of the ppuse 1l-la
moyse He leeeuui MB4Kd i nduce th

(SEIQQT)rI@éE@gbdi ng wild type no

n the case of the human |

1 1S-270 (D145K) mutein

e sane anpunt of -6 as the
use IL-la 1 1§%2+7&)d_pr ot ei n.
L-1 0 1 1 9-271 (D145K)

hunanileiln; 46+ f ol d hi gher anou

(SEbéP&ﬁQ?bﬁlg- 271 protein we

nts than the wild typehuman
re required. 20
human | L-1 apg_27i (D145K)

mL-1
have reduced bio activity
NOg£y0x heir wild type counter

es that both the
hunfZHU©)18,, 2001 NBK!

a n 5 270 (DI45K) nutein
n human cel | s3as2conpar ed
parts. Table 7: Biologica

activity o f—tt=t—awtdt
hunman PBMC as determ ned b

peproternsandnuterns—n

y IL-6 induction. B.

TabBt & MouedlL- laledta ynd Moofe IhunEphd dutelns @otdsPoRidg tohuafarred human

an9- 2

[L-]
1L g g 2

(Srg BERSh1 [RiE i 2w PAg 5B Righn A 11

alpHaeimtias BEH®ID NO:2 B0 Y1 8y bRUPcHERY R codrdjngab s table and tested in the

intravenously with 10 n g
Mot H’é?aellot? I l}eu‘élﬁtog- W“P&p rote

of either the wild type
in, the human IL-1 ap9-27i

Hunfal) I14DK)verFUT 1162691
rotein, or the ng
S

ree hours after

liﬁ %OI:

mut .
| Nl ec

0

NEnil¥ defd chH® iNBAR®d ibméus@IL-Hetd {1269 (SEQ
+laps 270,
]tl'ﬁil) in orHer (ij Orzﬁgaé“r%v T cc())frasp d{né ’&&

145K) .mut e%ap“.m

t
n ser

RADAFEERANEH 3 n ser um

dichpngp gaipiart pASER 34Qaspdtlout o f t he

LeAlpgBopaDtNOvizt)y of t heg

Ox@5f2e Ghiding & ppithh £loRAlaniAdA S ShoOwn I N

Tnb\IBOi-?e use—H+-1
T9Git%§jl.}c§g) :IES) % | ess g_ﬁarig

i aC
1 [ PYO J

p s i
an t

—2 0 (R4S K)—nutein
af positidn € 10 “fyc'fna. .
e corresponding wild type |

RUGHSER B YQ:1¥) aj 15- 2

Fochaep trainipe o ppsidong 0 @Flyeist ydent

D34R (SEQSD NoaRyl t he hy

MBhardgh ashartath at Posdién $3 t§ LHiARK) nut el n

D14 13

xchange aspartate at position 143 to lysine

AEES0,51 (SEQ ID NO:137)

Delete glutamate, proline at positions 49,50

ASNDS52-54 (SEQ ID NO:138) Delete serine,

asparagine, aspartate at positions 51 to 53

K63S/K65S (SEQ ID NO:139)
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chow showed an initial peak of 291.5 mg/dl in blood glucose levels after 15 minutes which

was followed by a sharp drop and a complete return to pre-challenge levels within 90 minutes.
The peak levels and kinetics of this response were essentially identical in all mouse groups
that had been maintained on normal chow (Table 10). QB-immunized mice on high fat diet on
the other hand peaked at higher levels (367.9 mg/dl) and failed to show a significant decline
until 60 min post-challenge; only thereafter blood glucose levels started to decrease, without

however returning to baseline levels within the 2 hour observation period. This severe
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hlghl}ngé‘ﬁS or SEQ I D N, 4136, gref grahly §EQ I DN 1365 | 153

(1i1) a linker ereiln sai [ 1 nk riseslsaid

QB-wBelfndo@#Fhment s 1P&0 *grid8-(hdr28- it g a??féﬂ6¢ur¥&(é}ri 2184 £ [ 1994+
highGRWRF | ses or preferfadd y clomsi stlsisof &5 ( SEQLD Na@s 75

178} —or—GEG{SEQHB-NO 188} —sref erlably B0 {(SEQ 1D
NO. 188); wher ein preferably said linker is covalently

TabRO NG 1hQst RRakendEih Mhnbksiz0d mc’t&' dhd brch uR&L AdRIFECUIEC PYsulting
way of a peptide bond. 5. The conposition of any one

fronp thecqoapagntive glocose nwnw@qmt%@p@smedl leéf§b1603n@aaml¢lg@nd for each

o] P OS8O, LIPS gl

exclueéaisorrotie aanlysigen with at | east one second at t achnent
site is SEQ ID NO 220. 6. The conposition of claim1,

MouWJ@I n-sard TL-1 wcule 1s anl I L-1 al pha nol ecul e
FS+Reg—e+ “rcf%m«-&  ng of an am no acid
3 Y ™
QB'"‘H' fence sel ected flr'om the group| consi sting of: (a)

Qp- .hmmn9 JoD1dskahighat 1982571530 SEQ | O NO. 63); (b) human

H——atpha—33+ 02— SE0+Db-NS—203) ; (c) nouse | L-1|

al pha 117 270 (SEQ ID NO 163); and (d) an ami no acid
sequence which is at |east 80 % or preferably at

| east 90 % nore preferably at |east 95 % or nost
preferably at |east 99 %identical wth any one of SEQ
I D NO 63, SEQ ID NO 163, or SEQ ID NO 203. 7. The
conposition of any one of clains 1 or 6, wherein said
IL-1 nmolecule is an IL-1 al pha nutein, wherein
preferably said IL-1 al pha nutein conprises or
preferably consists of a pol ypeptide, wherein the

am no acid sequence of said polypeptide differs from
the am no acid sequence of SEQID NO63 in 1to 4

am no acid residues, and



wherein further preferably said IL-1 al pha nutein
conprises or preferably consists of a pol ypepti de,
wob@padw43 he am no acid sequence of said pol ypREL/ER®09/652639
sel ected from SEQ I D NO 210t o SEQ I D NO 218, and
wherein still further preferably said IL-1 al pha
CLAMMSi n conprises or preferably consists of a
pol ypepti de, wherein the am no acid sequence of said
pol ypeptide is SEQ ID NG 210. 8. The conposition of
1. any compoditfonC Fai th® trtatnfen®bf diabweer etdfeadiydofalpt elagibb@ang said
antigen.with at | east one second attachnment site
cGﬁ@gg?gmdPn?an%n | L-1 al pha nol ecul e, wherein said

) alvmisamgiaaccw ﬁo‘? wHEQ IRt Nﬁ} RRBRAEISRQ! kiR iKY 210,

pr ef er abl and (ii) a |inker, wherein
sélP)d p lpae ?ne@aﬁw %@saté%ﬁfcp%éﬁc@ﬁ@ aAChEEHERt site, and

mqlré?glénsa‘%@%ﬂeésk allfee&nt%elmm&%s 9k np r1 %&5@@4 yncp@ﬁb)%lﬁt@ and (b)
preef lekabihyougtsad pSEot Dl@ figsy ang 3@yl -at kﬁmpe@ secprrdedtiaehupying site,
%hcgw:hitg*ﬁeﬂ’rffe%bﬁfos\ﬁ ecﬁ M%%Q% seie?te& RS hE gﬁﬂ%r&igﬂ&%g of: (a)

said a pepti
TﬁbJGmnposﬁm[bmpuﬁmany)Hﬁénmﬁweﬁaymsnld)Bﬁlﬂagnmﬁﬁmd(ﬂlL1
wherein said at | east one antigen with at |east one

S ﬁ%‘attachnent site is any one of SEQ ID NOs 224 or
225, and wherein preferably said at Ieast one antigen

h at | east e. se ond attac

2. he £ampgsfionrpf,c ihp S\iv}eqr%}ﬂ S phliﬁi;t qu flstaﬁglEq Ibeta molecule

prcs&pﬂ@,l otCprafcFibly dMASIKR dbfediathind dcikBsciéRe PaEdtdClrém itife group
a virus-Tike particle of an RNA bacteriophage, wherein

pERTSEABPY wherein said RNA bact eri ophage is sel ected

frgm mﬁalglmoppetg@ﬂm@t SBQ 19fNOa); bact eri ophage Qb
bact eri ophage AP20 (c) bacteriophage fr; and (d)

ehirashiagbbaal 1620 (HEIBINOTlaPk her pref erably sai d
Rg@pbﬁl%hs%ﬁt PORQEL. %99@(?%[?1@@&(3 ok 11. The

sition of any one edi ng cl ai ns,
whér eamams@mp dieidi seqeenké Wblcpa?$ at| I@SBSQ:%r;rplr prefesably at least 90 %, more

?:igﬂ%}eﬁeé%‘t%fy %tga s{ éSt ‘§ rhos? re?e%rabq talteas%/?é Y, 1ccieonrtllfca18t1ﬁ1 act)lfy’one of

thereSEQIDﬂ«aﬁ4HNMQHBBKEHBQQHHQQHDMMEHEJn preferably
sai d RNA bacteriophage is selected fromthe group
consi sting of: (a) bacteriophage Qv;
3. The composition of any one of claims 1 or 2, wherein said [L-1 molecule is an IL-1 beta

mutein, wherein preferably said I1.-1 beta mutein comprises or preferably consists of a
polypeptide, wherein the amino acid sequence of said polypeptide differs from the
amino acid sequence of SEQ ID NO:64 in 1 to 4 amino acid residues, and wherein
further preferably said IL.-1 beta mutein comprises or preferably consists of a
polypeptide, wherein the amino acid sequence of said polypeptide is selected from SEQ
ID NO:131 to SEQ ID NO:140 and SEQ ID NO:205 to SEQ ID NO:209, and wherein
still further preferably I1L-1 beta mutein comprises or preferably consists of a

polypeptide, wherein the amino acid sequence of said polypeptide is SEQ ID NO:136.

4.  The composition of any one of claims 1 to 3, wherein said at least one antigen with at
least one second attachment site comprises or preferably consists of:

(1) an IL-1 beta molecule, wherein said IL-1 beta molecule is SEQ ID NO:165 or



(b) bacteriophage AP205; (c) bacteriophage fr; and (d)
bact eri ophage GA; and wherein further preferably said

WO ewoirivesnnt coat proteins conprise or prefer abCHEP2009/052639
consist of SEQ IN NGO 3. 12..,,The conposition of any of
the preceding clains, wherei'n said first attachnent
si t e BEQIIDMN@d36, @refahbly§EQdﬁIjN@tlﬁé;ﬂmdent site via at

| east | ent d, wh f er
| S8 SR IR BB rlE R RibiSe R et ol T rheren
conposiid ligker o mpridigs of pricReabhr exmeistis B GHRISER) TIWNEr: Eigh or GGCG

S, ol B P e B R PR R B oo o a

| Wﬁlleﬂ:ﬁl pr%?crab]_)hﬁil& OARP S ¢dvaRn®f b t8fhd OfcrPiRE Mg IL-1 beta
claims, wherein said second attachnent site conprises,

o@%@é&&ymwa@eptaie@em hydryl group, preferably a

sul fhydryl group of a cysteine. 15. The conposition of

ar}y of the preceding clains, wherein said first
thaepmeeritiansofany ang ﬁﬁclglmﬁdpmeﬂn o hosser widhatdedstongeandigen with at

ayd, ?{ér i %Eorﬁil eFt tﬁetﬁ siH |15f ﬂ%/cgn}élof gﬁ% N&Y %2%(?5?3 and Whereln

pre y sal |rst att an am no

a profgilbip saidndlegdiode swcgen dvitht dt wlsmemtsewnﬁatta@maent 81te is SEQ ID
311(}65 djryl group of a cysteine. 16. The conposition of
any '0f "'t he preceding clains, wherein said first

attachnment site is not a sulfhydryl group, or wherein

sajid |inkage o sal i rus-1i article. and_said at

6. 73S OB PLERT dobboEr i i UGG F Gty faplecute
130miﬂ'iﬁn§@r"@@§faﬂaly0dbn§1§tl aﬁfanﬁﬁlﬁacm £G68HcB geledté fM®m the group
wherein only one of sai econd attachnent sites

a§%§éﬁﬂégé§ with said fi rst attachnent site through at

st hﬁﬁﬁlmoms]pgn@emqgﬁbqntm@@}d leading to a single
uniformty i ndi n said antigen to said

V|(1P)ush¢m¢éelehﬁlplilacl 1é’ 27\M€§E@%ﬁ N@#2B)onl y one second

at tiac t t thysaid first
ag%)acﬁﬁwg%tm?l %1 ai 126}2312723@?2;%?\5?1&90%@ and wherein

sadd amtigencardqearawhich isatl ledseShx of pieferabht @rleast 90 %, more
thr ouﬁnih £ 6\‘:)ly at aty 2P % @t IOI'OIIQOS oﬁffe%l@ atrleas{ g&% 1gen6[llceq w1th any one of

repet i'gen arr nposi tTon

of cl SEQﬂDJN(Dm,]SIEQ I/]]nel()ei(f?o sieS 1) i]DNﬂZ(Bttachrrent SI te
is linked to said second attachmsnt site via at | east
one coval ent bond, wherein said coval ent bond is a

7. papt ico@p&aRgh; ofamg b &IF &laim$1 erEH sk inS@ITIV mitedulk® an 1L-1
particle conprises, essentl i consi sts of, aqr
alB{nbA atip ey erchhricderablyrsai Qc PR AR L B SPmBFYss garpgcferably

MU SofOf pdly RPABD ttherein the amino acid sequence of said polypeptide differs
from the amino acid sequence of SEQ ID NO:63 in 1 to 4 amino acid residues, and
wherein further preferably said IL-1 alpha mutein comprises or preferably consists of a
polypeptide, wherein the amino acid sequence of said polypeptide is selected from SEQ
ID NO:210 to SEQ ID NO:218, and wherein still further preferably said IL-1 alpha
mutein comprises or preferably consists of a polypeptide, wherein the amino acid

sequence of said polypeptide is SEQ ID NO:210.

8. The composition of any one of claims 1, 6 or 7, wherein said at least one antigen with at
least one second attachment site consists of

(1) an IL-1 alpha molecule, wherein said IL-1 alpha molecule is SEQ ID NO:203 or



thereof, of an RNA bacteri ophage, and wherein said at
| east one antigen is fused to the NN or the G

W 2009100683 of sai d reconbi nant coat proteins, nRCHBEPXOYO52639

10.

11.

12.

fragments thereof. 19. The gonposition of claim 18,
wherei n said RNA bacteriophage is selected fromthe
gr oupSEQrIE)iNﬁ) izm@ pmferablaﬁE@dﬂNOiwﬁmge AP205; ( b)

:' :frl hlg‘g ?fglg| Sﬁﬁqgﬁkgf %%{Wr%ési{alé(f g" adgf\ﬁ%ent site, and wherein

bact egdid ﬁﬁl&g eopIZRS or ABferablieconoiP 0% G‘GCD(SEDI IINY: bf’) bh&éGCG
preced,] clai whe ne antigen

Wit h Mﬂ%{i\@ @@’tpr Jk’@éi(géﬁ(g @%Q Z@ﬁﬁ%h Jsite further

C VRRFHSHS fefablly %‘ﬁ?ﬁnkei’%%%l&t%o@ndl td ke C-CARREY SERidSIRL Dalpha
second attachnent site, and wherein said |inker is

aé@é@PEt@dV%y&f§é’Fﬁldﬁr?PP‘ben by way of one peptide bond.

21. A vaccine for the treatnent of diabetes,

preferably of type Il diabetes, said vaccine

C Jﬂrp ePspasgionof ary ensrafalainyel. . ¢ Qh&uvslterqmg said attlepst one antigen with

of g%gs%l E% 9&019(1 at@a@ﬂ Aty [s a E%HQBF&% ZIB Q{F% ﬁ4i’5§ 225, and wherein

era I'n an e ectlve nmount e vacci ne of
C Ipadfernisty sald@tﬁ@ast@m gnt{deh vathfdt it aervpasid titashment site is SEQ ID
p -?fzf"b!y in an effective amount, wherein said first
conposi'tion is a conposition according to any one of
cI ainms 1 to 20, and wherein the IL-1 nolecule

rised.b aldflrst (40 OSI ionis an JL-1 beta . .
i S‘E}T‘%Omﬁé’? aPaIeyt BT fa&%%"’&?”@é@jdl Vﬂ“ﬁgﬁi%ﬂm 154
arghud-likd patisieInd mme&bhbm ¢ mmr@hqhbﬁérab@ *Acrein said RNA
effective anmount , wher ei n sai g second COITpOSI tionis a

c GABFAPhRgsHS sriecEiddTomythe grovRyoRtngPlicl aims 1 to 20,

and whsr etba'atehbﬁlag&»Q rml ecul e conprised by said second
conposition is an -1 _al pha nol ecul e, preferably SEQ

| D NdeOSba@‘fﬁr@Q@ﬁBPB&ﬁ 210. 23. The vaccine of any one
of cl f’d) a%tegl%&{agggr %ﬁ@er ein said vaccine is devoid of

an adj uvant armaceutical conposition for the
treatfcb)ntba@ferldplalgeﬁés preferably of type 1 diabetes,

(9 ngg{n%&hee?%{re?erabl ani[i)ﬁﬁlAb {é{lgpqggg 18 a 1op(h% @Ee of

i on of "an
any one of clainms 2 1 to 23; and (b) a
rmaceutlcalé accegtﬁble carri.er
f

. A et hod qof .
5P O SR 8 51 L B BEPS AT ¥ B BeP b Mg Perile
m%bllﬁﬁﬂseﬁom%hﬁélﬂgconswts of, or alternatively consists of, recombinant coat
proteins, mutants or fragments thereof, of an RNA bacteriophage, wherein preferably
said RNA bacteriophage is selected from the group consisting of:
(a) Dbacteriophage Qp;
(b) Dbacteriophage AP205;
(c) bacteriophage fr; and
(d) Dbacteriophage GA,
and wherein further preferably said recombinant coat proteins comprise or preferably

consist of SEQ IN NO:3.

The composition of any of the preceding claims, wherein said first attachment site is
linked to said second attachment site via at least one covalent bond, wherein preferably

said at least one covalent bond is a non-peptide bond.



adm ni stering an i mmunol ogically effective anount of
the conposition of any one of clains 1 to 20, of the

waaeeieme4df any one of clains 2 1 to 23, and/ oPCDEP100%052639

13.

14.

15.

16.

17.

18.

19.

phar maceutical conposition gf claim24 to an ani mal,
preferably to a human. 26. e of the conposition of
any one of clains 1 to 20, of the vaccine of any one

of..cl ai ns and/ t.he Par nmace
B SBPafoB Pt Brap S G LR B P QPR eY BT §achment sie
Meoinpiage o pfedtralily Batm@hino @foud) @bfetadly, anphefegraty yf Ol sine.
type Il diabetes, in an animal, preferably in a human.
The composition of any of the preceding claims, wherein said second attachment site
comprises, or preferably is, a sulthydryl group, preferably a sulthydryl group of a

cysteine.

The composition of any of the preceding claims, wherein said first attachment is an
amino group and wherein said second attachment site is a sulthydryl group; and wherein
preferably said first attachment is an amino group of a lysine, and said second

attachment site is a sulthydryl group of a cysteine.

The composition of any of the preceding claims, wherein said first attachment site is not
a sulthydryl group, or wherein said linkage of said virus-like particle and said at least

one antigen, does not comprise a disulfide bond.

The composition of any of the preceding claims, wherein only one of said second
attachment sites associates with said first attachment site through at least one non-
peptide covalent bond leading to a single and uniform type of binding of said antigen to
said virus-like particle, wherein said only one second attachment site that associates
with said first attachment site is a sulthydryl group, and wherein said antigen and said
virus-like particle interact through said association to form an ordered and repetitive

antigen array.

The composition of any of claims 1 to 11, wherein said first attachment site is linked to
said second attachment site via at least one covalent bond, wherein said covalent bond is
a peptide bond; and wherein preferably said virus-like particle comprises, essentially
consists of, or alternatively consists of, recombinant coat proteins, mutants or fragments
thereof, of an RNA bacteriophage, and wherein said at least one antigen is fused to the

N- or the C- terminus of said recombinant coat proteins, mutants or fragments thereof.

The composition of claim 18, wherein said RNA bacteriophage is selected from the
group consisting of:

(a) Dbacteriophage AP205;
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20.

21.

22.

23.

24.

25.

— 85—
(b) Dbacteriophage fr; and
(c) bacteriophage GA,

and wherein preferably said RNA bacteriophage is bacteriophage AP205.

The composition of any of the preceding claim, wherein said at least one antigen with
said at least one second attachment site further comprises a linker, wherein said linker
comprises said second attachment site, and wherein said linker is associated to said

antigen by way of one peptide bond.

A vaccine for the treatment of diabetes, preferably of type II diabetes, said vaccine
comprising, or alternatively consisting of the composition of any one of the preceding

claims, preferably in an effective amount.

The vaccine of claim 21, comprising (i) a first composition, preferably in an effective
amount, wherein said first composition is a composition according to any one of claims
1 to 20, and wherein the IL-1 molecule comprised by said first composition is an IL-1
beta molecule, preferably SEQ ID NO:136 or SEQ ID NO:165; and (ii) a second
composition, preferably in an effective amount, wherein said second composition is a
composition according to any one of claims 1 to 20, and wherein the IL-1 molecule
comprised by said second composition is an IL-1 alpha molecule, preferably SEQ ID

NO:203 or SEQ ID NO:210.

The vaccine of any one of claims 21 or 22, wherein said vaccine is devoid of an

adjuvant.

A pharmaceutical composition for the treatment of diabetes, preferably of type 11

diabetes, said pharmaceutical composition comprising:

(a) the composition of any of claims 1 to 20 or the vaccine of any one of claims 21 to
23; and

(b) apharmaceutically acceptable carrier.

A method of treating diabetes, preferably type II diabetes, said method comprising
administering an immunologically effective amount of the composition of any one of
claims 1 to 20, of the vaccine of any one of claims 21 to 23, and/or of the

pharmaceutical composition of claim 24 to an animal, preferably to a human.
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26.
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Use of the composition of any one of claims 1 to 20, of the vaccine of any one of claims
21 to 23, and/or of the pharmaceutical composition of claim 24 for the manufacture of a
medicament for treatment of diabetes, preferably of type II diabetes, in an animal,

preferably in a human.



