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AND USES THEREOF HELD OF THE INVENTION [0001] The present
%6%?? ua the fields of medicine, princ health, immunologm%%ﬁ”lgwm
ogy and V|rology The invention provides compositions comprising a

VII‘US -like particle (VLP) or a virus particle and at least one antigen,

wherein saislgtigepisan IRy KieA fts R RIPSim AT HER fagment or

peptide or an IL-1 mutein covalently linked to the VLP or the virus particle.

The invention also provides a process for producing the compositions.

The compositions of thisgipventior arriseioknthenyroduction of vaccines

for the treatment of various hum rders, i Iudln atojd .
7 i R e e e e
moherehybiothisesefficientdm Munevesponses;daspartipotal @ntioadyising a virus-like

pofF380RI5% HELATED AT L0002 3L s 4 pOlGIl QIO Rl cecn s an
oki roduced by various cell f ypes, inclu acrop ages, dendfitic

int@éﬂéﬂ&b@lis Brdoretelw (Dindrefio@tArL, ;mgaﬂe Erowﬁzs'(sm@zi? 168@pniy linked
to ﬁ%nﬁlﬁﬁs 8f M‘é%’@&!%l?aﬁépﬂ%%wﬂm @r@nlgcl Ljnjojv%de\é@%}o%ta@sreﬁﬂnﬁfoducmg the

limited sequence identity but exert similar biological activities through

coppedifigite Ihercraeisigrtyeé I IIRIMDMEreIOUE A e BIodygen of vaccines for
theCERKIBE & Gravilk RGN RRMBid>Rk IRAH] IHrduMAlSeUIRR RIS oBIBKh A @is and

second IL-1 receptor (IL-IRII), which lacks the intracellular signalling
othgmalls, SHARSSHENEH 125 piayF Aey HFRESY ?&f@casegI&E&Sy%&'bffolrespms in
par{Rinarefobcdy: etabndR97, Cytokine & Growth Factor Rev. 8:253). In

addition, a third member of the IL-1 family, the IL-I receptor antagonist

(IL-Ira), binds to both receptors without exerting any agonistic activity.

IL-1ra together with IL-1RIl and¥#lesshieb foRis of IL-1RI and IL- IRII

fﬂﬂtﬁ%"mﬁr—q%@?o@% é%ﬁhlatmlﬂ tgs& SRS, UQN}&?%’II @s Tnc]udmg

ammatory response d sregulation of the IL-1-me

mapifpingaatdrpdetpcRle |§@ﬁé%médﬂw¢ﬁa&91ﬁam&h Qidordapd. ﬁtﬂmé.ﬁa@) 1627-
165heumatqidarttyritis, inflatomatene Qowat disease. Kidneydiseastse only limited

osteoporosis and others. In each of these diseases either ove Jproductlon

seqyener- KHHYOP i saRi BHdEREHasiaL- e précti o uatl bodacdevérdpistsator type 1
(ALOf i e R (A RAAV r . a20%7czf§%6mge8®§mﬂ$hf§@émrﬂ@ﬂewa53) Both IL-1

13:323-340). A recombinant version of IL-Ira (anakinra, Kineretg) i

molifilseislie .hl?éldk&lﬁgsmﬂa?n%a{.owﬁt%r%{fe}m {58 dahagasniracellula
agﬁﬁl&ﬁ%dﬁﬁﬁﬂ)%ﬁid&%l@@ﬂ& ptmt thﬁaglﬁeﬁblfpﬁ‘dﬂlghssyst&tmcreccptor (Dinarello

centrafi d th ort quir req da|I
C Ao one B dASSa 0 s 6 30001 e of the
iL- JPﬁﬂ'ﬂEzPaﬁomomresum;}gmn (}ﬂgﬂ\r@bﬁloﬂ@ ﬁohsihndementhaitbmanmg
am OO PAnGE R %P'ﬁﬂ‘ﬁé@g&ﬁ%mzﬁ{?ﬁqﬁﬁ%ﬁ‘m%ﬁ%i AMGEDLIRT and IL-1RTI
nowitz EN. et al Cytokine 4:353). In addition, a large proportion
couptpatichesadsvisiop’ dhtisoids addinst Kitkeretfrjishhieaupdtenalipe inflammatory
g@H tralize the biological activity of the drug (Fleischmann R.M., et al.,
003, Arthritis Rheum 46:2287). 100041 New therapeutic technlques
(008 refory Saubbiptaetives il oREitisn St RBgIasWREPPIHEUEeoterved in many

hurkQduciiangf linkinewiralizing.antibogdiashy theimmuae sysien ofitbge, kidney
patient. Svenson and co-workers 2000 J. Inununol. Methods 236:1-8)

isqhsi RSP PRRCE Vit PAESIm & 2t H?@rﬁié%ﬁﬁ?sc%@&ﬁn%cdﬂ@%‘tﬁ%ﬁ&oof -1
dncmﬁﬂﬁﬁtﬂe@ﬁﬂﬂam@aﬁﬁube]mubrecﬂﬁﬂma andMvab@matlmmtmmfArend W.P.,
nt t lized the biolqgi ity, of IL-la.. .This strategy
0T ol i B ety ol SRR 1.1
(anhhﬂnagé(efeme@eﬁ%fﬁugewwlalﬁﬁﬂm@g arﬂi@enatl@oasﬂmq@at&msgue damage in
scvgr%ime%%% ?{pﬁﬁﬁlﬁéﬁe%?%gfﬂ&%ufﬂpﬂlghesk%‘(&lﬁ%f @oﬁH&Hl%{ 895 and the short

mrmunization with an immunogenic composition containing
halfhlef%ﬁénﬂ@aw paysie iyt iviasa M@W%@#Wﬁéﬁé&sdﬁsﬂﬁd“m@ mg),
method native cytokines are rendered immunogenic by physical or
chemical treatment, the present invention discloses a method for making
native cytokines immunogenic by presenting them in a highly repetitive
fashion on the surface of VLPs. W02003/084979 furthermore describes

the use of immunogenic compounds containing cytokinc-derived peptides
nf 540 aminn acide lanath for the treatment nf diceacace acenciated with




[0007Db] In preferred embodiments of the disclosure, the virus-like particles

suitable for use in the present disclosure comprises recombinant protein,

preferably recombinant coat protein, mutants or fragments thereofﬁof_a '

ViRt 28rdrFBly of an RNA bacteriophage. In one preferred ehiBGdMERET e
retheigiscloseshcempasgitigncompiises atidastone |tstphature fragiment,(Kineret”

referably comprising the biglogical actjvity, of, ILl,,T the presgn .

P R8BSO BF e Celi oA b T bl diion.
lafashiopoetowiniSdikaipakticies tosimisateautokeactive, B-oelJB608] Alsotralize
ndiselosed is.p.vacaine. somnesiion. [09088] In.ope ASRCCLDGGeum 46:227

provmtéd3a vaccine comprising or alternatively consistirig of the ‘ '
[066#h pbBiticheas definedabove H{OEO8bI i emother dspattheneisirategies, which
nBiEVIed e e oFthe vaeqing A elines abavedn Ihe ANYACKIE ol dpaticn:

medicarment for use in a method of immunization comprising administering

Sveaiy Fadine 1o akceniMaldr huianurobod] stinthetifoled tne prasest mice with

redisgipsSHIe: Piavides amethod iniadminisias H&gprmﬁﬁ{aﬁm%@ HPQASILORID (PPD),

a human or an animal, preferably a mammal. The disclosed vaccine
angormeositcheiscdapable bhindading whichg fvimling fesporisaic paiticular [L-10.
TPy, resRonRe. LyRigaly andrigferablywitheulihe Resenes ol @lical linkage

least one adjuvant. Thus, in one preferred embodiment, the vaccine is
of Heisie fligatddjaveisteT AeligoBidance of using adjuvant may reduce a
[omessible geeutrence ahsinmanied inflammatary kaeihresponses. (00160} ¢latiny

one preferred embodiment, the VLP is a VLP of an RNA bac_teriophahge.,ln
CYRMTHST PRETHHEY EhmBBRIACHRCURP ESUA FRUREHOPhAGRILEF RIGA cmically or
phbacipyiophageseleciechdamithevgms consistngholl QR y#r-@ékandare rendered
. A.P205.. 'f])af rther preferred mbgdiﬂmﬁett said VIEP of an RNA, thod f
A KBS ERBY e EOMBUSHor At e VAL =1oss @ method fo
makopasitiooytréspe diivekyn dgaecdmbirantlyngroducedaiipsepiditlhefashion on
e SERLAN RUALaciRSonAaeds Lorrnliall o6 oL ROSt AU LSRR o genic

host nucleic acid. It Is advantageous to reduce, or preferably to eliminate,
contyeamoratof gy RNIRtclavsid epivdeted TFEehraspeidcsahier| lag treatment
of Siherunwantedisids ey 2ueRas (9uskhodhl0010a] In one aspect,

there is provided the use of the composition as defined above , the

vaccine as defined above or the pharmaceutical composition as defined

above for the manufacture of a medicament for treatment of a disease,

wherein said disease is preferably selected from the group consisting of:

(a) vascular diseases; EB%”‘M%% d IL-I-dependent inflammatory diseases;
[0d@)ichronicautsinpmuneinflammatany:diseases c(dpboneand cartitage

degenerative diseases:; allergic diseases; an §f neurolqogical disease:
e L Ot TGO e S U0 PR B
respomethiediofitiéatingrd disebsersehettedaframiitivd grouy eoasisting wffglermore,
copffRoyalipsanes bl sied kaddeRaRdRnL IHAMMAIRLY diSaRRRS: (G have

onic autoimmune inflammatory diseases; (d) bone and cartilage

surglégesipratveé dikdasbenqiraltergictisealeshalilen Wedrolodicaldraagese with

in which diseases IL-1 protein mediates, or contributes to the candition,
e e o o S 0y a8 BC IS g b 0 adaake mode o
rheigphiniistaviti tHerdisvlosetieoimpositihor v disefosedivescine .
proROPASHicK ke Spastively - telasnanimdl . phefer ablyphimsanaDise asestithant 11-1

which IL-I protein mediates, or contributes to the condition, are, for .
oo e Rbrb G oaid i ARG ARl (U SL e Theumatoid
arhAitHtS: psteoanftitiarand algigys QA2 nafwihesaspectdherr is
werP r%’f@'en%' a}rﬁtba}[ nﬁ%ce&%%ﬂ! EL%HP%?JUQM&SQQP&@gsgtﬁ‘?p%ﬁgo%@rﬂtn injected into

composition or the disc osr-,P vaccine; and a pharmaceutically acceptable
genglznaibr. s[ooRBbin afgrhdixaspeet Ahevelishprsiigedia né}étwé%cwt treatment for

producing the composition of the disclosure or the vaccine of the

disclosure comprising (a) providing a VLP with at least one first

attachment site; (b) providing at least one antigen, wherein said antigen is

an IL-1 molecule, an IL-1 protein, an IL-1 mature fragment, an IL-1 peptide

or an IL-I mutein, with at least one second attachment site; and (c) linking

said VLP and said at least one antigen to produce said composition or
caid vvaccine whereain caid at leact nne anticnen and <aid \/l P are linkead



100171 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

aitP phreyzidéutical composition, respettively, of the present IPWEBREON6/066866
al@?@é&épo\éqeﬁ%%ﬁy%n\{noﬁ n%ﬁ@@ﬁ%ﬁqﬂg@wl?%rgﬁgggﬁgd 111 errg 100{31’]0515 of

adjuvants are complete and incomplete Freund's adjuvant, al Umindm
atpghtaleiivigsadjuvant, preferably aluminium hydroxide, and modified

muramyldipeptide. Further preferred adjuvants are mineral gels such as
[oadamirium hydsaxides swﬁa@ﬁtaatiuecswbsﬁaﬁmesaw@h@s ilyseleeithip) with at least
onE'WQ% ?ag%}\éq 3{19 leg nt)?”ls }BEG['EJ g gnsﬁ goc,gal \%Eﬂz a as bllw(e ercltgrg é%%bﬂeﬂllrlte wherein

emocyanins, |n|trop enol, an uma‘n a Juvants SUC
Sa@aah%@ﬁbm@m)eaﬂ@ doryrsbasteriipe paiaresddreadjivamearenatsoz of 11-1

prwvell, knqwm@l&hfeagﬁe;&urzherpasijge@mmasqg@na b@h@@"ﬂimﬂ%ﬁ@)\/ﬂmﬁm%d through
%omposmonﬁ of th |n en ion include, Qut are not limited
sard at fea i}

GnophospronyTipia munﬁ%%?ﬁqsauﬁgtora%dl Vax Tod5 f@é P f@@ fgordered and
16}@&%@0&%Immmum salts (Alum), MF-59, OM-174, OM-197, OM-294, and
OMfQF%E%QHé}!@@%%CHchW@oﬁ%ﬁ%@&%ﬁ%él@éﬁ‘?@Qﬂ?@lﬁe particle (VLP)

mixture of these substances. VLP have been generall cribed as an
WA S SRE SR RIS TR He %Rﬂ&‘\)eﬂﬁﬂ'%%{é“u%@& %Fiﬂﬁiﬁ‘tﬁb‘??éh?é%%fjtﬁ|§“‘1€h‘“em
siteppplication;d eférs toramadiovaninnat beinestheaWd Rlusedforthebinveritive! through
e AL pilan R At aal. AL SRBORED 1t ot i

[0018]Antigen: As used herein, the term "antigen” refers to a molecule
(DcipHble thBiE bHREIBY SAPEREEERY GraieIFPatEpO{PCRY RO acid sequence

S&]@E&S@Tﬂﬂd RY:MH Comelect kﬁs(a-}_h@ﬁﬁf m.-lardigent,2as ysedibeveins AlsOhuman 11.-1

bels Téfb% t%mtgp]e()%?{zn athng 1 | ddl PJ'I%%/ E@T%?etﬂ?l&g)qg@n and (d) an amino

reco nlze e immu ystem and or beln ca of indu
ﬁCﬁmpaiswﬂﬂgh@ r@slp@%s%%ndm Qf@lﬂblaﬁtnm ﬁé"/pesipmr@séweadmgcm HHeSEQ 1D

Ne@etivation; of B apd/and drmphostesThis May. NOWeVRke[SAMES AL AT 1 beta
least in certain cases, the antlgtgen contains or is linked to a Th cell epitope

MUEH FBRISH ify ZaRVARY AEtgEA RARATRUE R Bt FHTR! b agdpgace. wherein
saigndhifeegitd pasknthdispecifioreaction sefdifetolalidyvesis sreamn to0:165 in | to 6,
prdRdigate that the.antigemwill preferahly,teagt Higallsing Righly, §%<391 io 2, and

manner, with its corresponding antibody or TCR and not with the multitude
mast eittER MM EHIES o PORSAUAIEH T D& kB By traratige pad residucts) are
exdhntigansyasused mermnmayradﬁeebqlmmtunes;oﬁ&;ammlumjmgmam comprising or

pri e?e:%@?%gnsug[%lg} § Elltl alﬁ%égﬁg?c%@éo & ig%ﬁhto Contlcrg}%%q S O (n) human 1L~
|scont|nuousgport|ons of an antigen, pre erab y a po éj tide, wherel

I gl pUtHohSTeh Eé@ﬁ’e@ﬁcﬁfl}wmbﬁﬁm&Hy?élﬁ]avi/tj-ﬁi)@?@@@%mi 63); and (c) an

annl?&:aI/(Eﬁ;&%éQﬁﬁ&S@ anﬁ:l@gcbmr Mt 'éiﬁg ane]@@s@tmf?wﬁem étahevﬁﬁﬁﬁ@)gzze of SEQ
n.M W|t res tto ntibodies, specific pinding excludes
EDE\L@%&'—C@& B P? HEURESTHIS st (P&Q 5?5}3%‘ TeRRHR/ R ARComPrise
or emf@p@xymca‘nycﬁmmﬁdm §a¥nlmaacﬂdéﬂm aispatiatwenforenationid amino acid
seqibichdsrypigus 1 theanfigeriqrsiter £90393 BrRelfis bInAng (@5t in 1 1 6,

antigen): Within this application, antibodies are defined to be ‘specifically
Pf@éﬁwﬁhd Ip thePBimBe{S HhE dritigert Vines e ity (il ot RS bio 2 ¢
mogreaterstiyefienably 10i:Mrbor greaiter;(shorecprieferdbhph LO80rgreaterd andiue(s) are
eaﬁ’aﬂ% d)@fg{ﬁgéya}p%\écgd%Sgggeater The affinity of an antibody can be

readily determined by one of ordinary skill in the art (for example by

Scatchard analysis, by ELISA or by Biacore analysis). [0021] Specific

binding (IL-1 / IL-I receptor): The interaction between a receptor and a

receptor ligand can be characterized by biophysical methods generally

known in the art, including, for example, ELISA or Biacore analysis. An

IL-1 molecule is regarded as capable of specifically binding an IL-I

receptor, when the binding affinity (Ka) of said IL-1 to said IL-1 receptor is

at least 105preferably at least 106 M4, more preferably at least 107 M4,

still more preferably at least 108and most preferably at least 109 M-I;

wherein preferably said IL-1 receptor is an IL-1 receptor from mouse or

human, most preferably human. Further preferably, said IL-1 receptor

comprises or more preferably consists of any one of the sequences SEQ
IND NNO'1AR t0 |EO ID NNO"1A0 moct nrefarahlvy ecaid Il -1 recentar



[0027] IL-1 alpha molecule: The term "IL-1 alpha molecule" or shortly
"1L-1 alpha”, as used herein, refers to an IL-1 alpha protein, IL-1 alpha
fragment, IL-1 alpha mature fragment, IL-1 alpha peptide or IL-1 alpha
mutein comprising or alternatively consisting of an polypeptide having an
amino acid sequence having 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 the sequences
cted f f SEQ.ID NO:361t048, SEQID . . '
b O e CE  Nb b EUEB T B g e i e
PreRey: TB8 ORI FEEREEay BreTafad SrAlsEuiprdreBY |cmbpmtshumaillatiants or
fragipha 1902731 (SEQ, IRMNRH3): Q0284 ﬂuhcélhﬁﬁ%é@me%%!%&'J@?ﬂ&%mﬁgﬁ%m, the
s e s 3 e e R A L e
protein, IL-1 beta fragment. 11T beta maturé HagheRE i A Baes peptguisng the
biogerpl 2cheta philkeln Tomprisingot ditematively donsistingtioh afi the self-antigen in a
rigPOlYReRtideriRvIng an-AMino AGid seAUANGaNAVIRG At laast R0 %,
{008§ f%r}ab%ly E}t least 90 %, more preferably at least 95 %, even more
" preferably at 16a5t’09 9% i oSt Preferably 100 % sequence identity with
[008¥n] dnerof trecseuensessiletteddfram theigroup consisting af SERIP: of the
conQAe FEQIDINQ:62, SEQ ID NO:64, SEQ ID NO:66, SEQ ID NO:89
to SEQ ID NO:116, SEQ ID NO:130 to SEQ ID NO:140, SEQ ID NO:164,
10003 SEeritheneess. hespicRiesilfhréfer8ddmbotiiant of dtilehetboie in the
mahuiare k-1 betacddodh 269 (SERA RNQIGA) @@ Skl &fﬂ[ﬁmhg Q@ﬂtﬁﬁﬁbréng said
Vacg!hé}o%pé[l ]ilgj'l 8—5119115169 herein, refers to a naturally occurring protein,
whereln sai naturaﬂy' occurring protein has an amino acid sequence
(00§ v ity iz st 8T Jproprefetabiyr e lauetion %, moredpreferabijsatieast®5accine
conffns@MBRIMBIe I efarably-al Iﬁ@@ta%%%’ ARd-mostpreferably L0Q%
consEqyence L%lezrt]btf"%y \%vithdan one oi SEQ ID NO:36 to SEQ 1D NfO:.62; or
WRerein Said hatuTally BECG T Protainss Eahabie ot Bufretibody response,
typireeptod andpiéferalblyicdrmprisesdeialdgidat activitgjTha dtermidindone preferred
rotein’, herein, preferably WO 2007/039552- 9 . .
i LR Y g R Ch e P S
redugarPAIY Ble U rHIgNErOtE I Hiar ahiafsimoalcitr Secpliensecheeing at least 80
loorth, PhPTEIRRRAHIEASkAT I, MORPIPINAON 2higast 22 4y SVeN IS e 1 2

preferably at least 99% and most preferably 100% sequence identity' w
furthes PEiE B SEOPAING : 364 ROBQLIT RIPBRLaNY whedsih saittriaptiaalyselected
fronPGRUEFIRG Braiakkis cerable of Rinding thedLrl feceptor.and-preferally. .« ..
VLPCQ prises blolqg_lcal activity. Typically and preferably, t e term "I1,-1 o

prb St s RSEE Pt CRFBFE S Bl IdBs ComeiHterainy dbeini prowmiresition.
I'espwﬁefa_ini?aédo_lﬂl_’ﬁ&@'ﬂt? pﬁﬂab_é@fﬂf ?}imﬂﬂ%ﬂaﬂ&-ﬂm@%&m@m B%ﬁpﬁgﬁﬁége is

i al activity where rther sajd, protein comprises or
5o e, Lo PE GEA) o e AUl A i R o eice, o
prefepehint atileaist B @hoapreferably atiedst @0 %6;idnare.prefarably:atleast 9 well
, _ referably at least 99 % and most preferably 100 %
= Oﬂz{%q%%ép ‘u%ge’“ec#t)l?ﬁff\?ﬁ? Saxr% ‘8%%‘6?8@ ID NO:36 to SEQ ID NO:62.

Accordingly, the term "IL-1 alpha protein” relates to an IL-1 protein

comprising or alternatively consisting of a polypeptide having an amino

acid sequence having 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:36 to

SEQ ID NO:48, whereas the term "IL-1 beta protein” relates to an IL-1

protein comprising or alternatively consisting of a polypeptide having an
amino acid sequence having at least 80 A, 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 to SEQ
ID NO:62. [0030] IL- | 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 moet nrefarahlvy at moect 200 amino acide in lenath Tyvnicallyy and



100381 Preferred IL-1 muteins comprise or preferably consist of a

polypeptide having an amino acid sequence which differs from the amino

acid sequence of an IL-1 protein, an IL-I fragment, an IL-1 mature

fragment or an IL-I peptide in 1 to 10, pfeferably 1 to 6, more preferably Ito

5, still more preferably Ito 4, still more preferably Ito 3, still more preferably
[oh1ta 2 haind mest, preferabtyvideexaetlye baminongeidtiesiddelisdwhereithe vaccine as
deﬁn%ge ably. sad,aming. ac! mr@@a'dc%%({&)sﬁﬁro% () dletes! R0 SR RONRRRYE or «

)inserted into saic polypeptide, (i) exchanged by another amino aci

meASRINRS! 61T (WPERcOmabitatisn W bos il Jifaeae freferretd S ibethimBnt the eroup
cos@igh anine:acidaesidues arein aneicensecidiveisitetchmartheiprafaried chronic
IL-I muteins, comprise or refe@bl consist of a polypeptide haying an ;
SR Sl SURUSRCe SORIE e Hor the SRR Sk Seruience or ) “1ere
dijbaskyprotein awdloglcftagrmrentomani thall raltably fragient; preferably of an

;odh‘lf matyrafragmept, il ia dQRrefarabluliq Gidnore preferably 1 to 5,

still more preferably 1 to 4, still more preferably 1 to 3, still mare preferabl

11 Mo y
froiyo aH @ oSPRTErRIab R in Gkadtty -t BmiHe2Gt rédldultsyisthdreindependent
infpieferablydsaitanine aeit tasidiets) arm(deleted fiomssaicipalypeptidestilage

i) inserted into said polypeptide, (i) exchanged by another amino acid
e B e L PR SA 0 (T G 0038 A e rgees -
| mutsinsteaiaprisecor enorebprefertablconsiditoha pokypeptidle hasing! aromprises

amino acid sequence which differs from the amino acid sequence of any
one of SEQ ID NO:36 to SEQ ID NO:48 or SEQ ID NO:49 to SEQ ID
NO:62 in 1 to 10, preferably WO 2007/039552- 12 -PCT/EP2006/066866
1 to 6, more preferably | to 5, still more preferably 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 potypeptide, (ii) inserted into said
polypeptide, (iii) exchanged by another amino acid residue, or (iv) any
combination of (i) to (iii). Further preferred IL-1 muteins comprise or
preferably consist of a polypeptide having an amino acid sequence which
differs from the amino acid sequence selected from the group consisting
of (i) any one of SEQ ID NO:63, SEQ ID NO:65, and SEQ ID NO:163,
most preferably SEQ ID NO:63; or (ii) of any one selected from the group
consisting of SEQ ID NO:64, SEQ ID NO:66, SEQ ID NO:130, SEQ ID
NO:164, and SEQ ID NO:165, most preferably SEQ ID NO:64 in 1 to 10,
preferably 1 to 6, more preferably 1 to 5, still more preferably 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 (i) to (iii). 200401 Further preferred IL-1 muteins are IL-1
alpha muteins, wherein said IL-I alpha muteins comprise or more
preferably consist of a polypeptide having an amino acid sequence which
differs from the amino acid sequence of any one of SEQ ID NO:36 to SEQ
ID NO:48 in | to 6, preferably | to 5, more preferably 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 (i) to (iii). Further preferred IL-1 alpha muteins comprise or
preferably consist of a polypeptide having an amino acid sequence which
differs from the amino acid sequence selected from the group consisting
of (i) any one of SEQ ID NO:63, SEQ ID NO:65, and SEQ ID NO: 163,
most preferably SEQ ID NO:63, in 1 to 6, preferably 1 to 5, more
preferably 1 to 4, still more preferably 1 to 3, still more preferably I 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 (i) to (iii). Very preferred 1L-1 alpha
miiteaine ecomnrice nr nrafarahlhvy conciet nf a nolvvnentide havvina an aminn



100491 Virus particle: The term "virus particle" as used herein refers to
the morphological form of a virus. In some virus types it comprises a
genome surrounded by a protein capsid; others have additional structures
(e.0., St alls etc.). [0050] Virus-like particle (VLP), as used
hererr\? Brége?g%o a non-replicative or nonrni‘fectrous preferably a FCHEP006/06656
non-replicative and non-infectious virus particle, or refers to a

norfeplicathers naniaiectiousireierablyinen-raplicative,and, respectively, to an
nop- ';Qg ctrofu aﬁtr}r%léreéesemblmg}a vrrstls particle, preferably a capsid of

a virus. The term "non-repficatvd ™ 5§ used Herat ATt 16 J98iYes o the condition,
Iﬂ@éﬁ@éﬁ‘)’lé\@f}%ﬁllﬁbﬁflﬂsg mergeihmrhé brvipriseckby:the MbPnaldhe deifiis, osteoarthritis,
"nenrinfegtious”, as used herein, refers to being incapable of entering the

h%é "};Par%?me] é}; ) |r|IJesré|ll<qe Acle in accordance with the invention is
non-replicative and/oF Honc nfactioUs SiACEH TAGKE Bl SPpariBrR tengifsing the disclosed
géRBRRs i geprdedarrctionsing:one @mhmmdrmerna} Awirysalike-patiicle is a
Vl[U@Iﬂam@ﬁrdﬂby\é@G&W@@/ !g%lr 8@&%‘9%&%%@%&@%'%‘%8 oqq ?ﬂ}é’ disclosure

mg_c |vated Tfp %Igy and more preferably a virus-like particle ac sa

art of the Tep LStV & S |?W88fi8&%%b?ﬁ?)é‘ﬂ%ﬂfsvbf’ tHENAT gD Ave aiachment site;
vr@sﬂm@warttdﬁesmra@cmadanc@wmm@mgentmn mayeortaNAUCI i otein, an 1L-1
aﬁiﬁ‘tﬂ@ﬂﬂﬁ‘iéﬁ@%@h@" g;ﬁiﬁr@%}%n%b{mrﬁr\grﬂrﬁfﬂ@&? pong a aecli%%]cnt a;ae and (¢)

Virus- like B%rtrcle in accordance with the present invention is a viral ¢
‘ suc ng sajd \}’i?azi”géﬁigraf6?“&58”6&%@66%’?%‘@?&%‘1 BaRRBFBphaigeld vaccine, wherein
prefbralohyt RNAIba@t@nd)pﬂmg’éPﬁhelmﬁm%fm@;lsaamld:afﬁrm]@apﬁlghd ket Jeast one
tQa/masiemalacylar assembly composed of viral protein subunits.
Typically, there are 60, 120, 180, 240, 300, 360 and more than 360 viral
protein subunits. Typically and preferably, the interactions of these
subunits lead to the formation of viral capsid or viral-capsid like structure

with an inherent WRBA0HOSORIRTAGNROTIERIONGABRGES repetitive

n, wherein said structure is, typically, spherical or tubular. For

an|Zat
g}'éa‘f’ﬁ?) d}?‘.‘épk%gfc%‘&r H?{FA’@%%W&E%S@WFF BEAGEhave a spherical
{6t pf leasahkedrat Syﬁamﬁﬂy okhe temts capsigdika-siruature Oéslﬁﬁ%g reducing
Q&{rﬁm}ﬁ Eff‘l{? ! was s am Ole u&;’oa?%m%%}? [{ngf) ge Iral of marker

subunrts reseﬁ1 ling the capsr morphology In the above
pgtdeveatiag fromidbe Wpﬁ@l%@xmﬁmmcémggembtwwmemmarma@md on the

- sufficient.degreq qf@f&%%ﬂﬁ?&ﬁ%&%@@?@%@%&%mmﬁ%a‘r%% O YIrYS,tized
@?rtrcle “and virus-like artrcle is its highl g ordered and repetitive

réﬁ@é%ﬁfem it2BEbtinfes IWW ﬁﬁégﬁ@rmﬁi alPPRINA QF-mIL-1B 119369
doastepephdage: As used herein, the term "virus-like particle of an RNA -
bacteriophage" refers to a virus-like particle comprising, or preferably
consisting essentially of or consisting of coat proteins, mutants or

Fagmerisdpineof, ol ksl RNAbaoietiophaiec-p adshisien, virus-like particle
Eb cterropha er semblrn th ture of _
S TR v 2t R TGN afel g ucne

bac errop age, berng hon. repl Cative and/or i
cagdimtie Geresioryetrsadnedingofor thie Eeph@atiﬁimenramﬂmeﬁy otitfies RNrAarAcr

pra@&aerrgpb@geq@ﬂ@atml@ﬁélyeﬁl%eal@&k'n&rﬁecg%@%ﬁ&ﬂ?@&&?&%ogcg%‘a%n the

otein or roterns responsible for viral attachment to or entry into t

Stls TG SARTIPTOHR T, %Fs@“éﬁ’cpdiﬁrﬁ%%&ﬁrﬂ% késattiéRsiyatized
QBf RNA baateriophages siee whichaheaforementioned:0eNg OLIBNES A8 o 1, 1y
str dI})resept but inactive, and, therefore, also leading to non-replicative

or hon- |nfect|ous 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 replicative and/or
non-infectious is by physical, chemical inactivation, such as UV irradiation,
formaldehyde treatment, typically and preferably by genetic manipulation.
10052] One, a, or an: when the terms "one", "a", or "an" are used in this
disclosure, they mean "at least one" or "one or more" unless otherwise
~indicated. 10053] The amino acid sequence identity of polypeptides can
be determined conventionally using known computer programs such as

the Bestfit program. When using Bestlit or any other sequence alignment
nroaram nrefarahlhv ricina Rectfit to determine \whethar a narticiilar



[0064] In one preferred embodiment, the virus-like particle of the invention

is of Hepatitis B virus. The preparation of Hepatitis B virus-like particles

has been disclosed, inter alia, in WO 00/32227, WO 01/85208 and in WO
017086908 3R three documents are expticitly incorporated hePEIFVER2WEY66866
of reference. Gipqraarianisiei-iBaAa sMiaRie for yss phemractice of

the present invention have been disclosed in page 34-39 of WO

[0 $l056vi65 [IBST IRLBHR Rirther (SFETaFRe dEiSHANIENt GMtha Pl ERTrIA, g ve the
sarl¥SiRearesidus isoinireducasdntetie YBsAG pRlyReRide: toimeadiale thevhich this
. Ilnklngg [9IL 1 molecule to the VLP of HBcAg. In preferred embodiments,
MR §RGESmpositions of the invention are prepared using a HBcAg
[Gmdﬂnpﬂémgamr Atemativelyicansisingsod, mnomfeiﬂstddﬂxﬁﬁsmiﬁdéﬁmulators of
i;he]i m ne res \évoor s? OP]OZ/O%?%% O P%If{% OO?/O 6 %N%s} Wwhich when
which Is maodified $6 that the amino acids & posmons and 0
cmré)plade‘dmttha paptitke dravirgithecantived acidrsetvencespéctively, of the present
mv@%og’ %@gr@ﬂ% %%%JIQHNIQ JTZ‘Q}ICE@'ﬁmggéf%@ﬁgﬁggm%?%&h&huvams are
Q ID NO:1 to SEQ ID NO:2, In further preferred embodiments, the
COIByéﬁtf@m@?esmaa@@latep&%% 4B1BHAM. O BREED |EYNESPMSERvant, preforably
aluRQHERPORAIAGi FaomENis. Areier abivdnd dih ikl 40,818 Maiesioiduvants arc

serine. The i IFn vention further includes compositions comprising Hepatltls B

mingSph BRHOHF Mt S VB G ABBVEH P ED FELHO NG SR St 1ysolecithin,
pluadieatianso T hepityention fsiﬂihﬁfemcluﬂiesxﬁ@mpm@umand uageines;mocyanins,

sfFPREINC OTRISINg HEcAd PolypeRtdes Which CoPISe, Of iy and

|vi-:-ly consist of, amino acid sequences which are a feast
Coa&&@a%mrﬂfp%;{w%m}@%ﬁwemml IbSEQ! NG 2n 180661 Haribne adjuvants
thaPE%B%&%‘i‘h%[HQ?c‘?é@%%%é‘?;%d o%ﬂ ? E%ﬁﬂ%ﬁ R4 H&é:eb%fttﬂg 110t limited to,

Invention comprises, COﬂSIStS ssentially of, or aternatlvely consists of,

Mottt cb@ﬂpﬂ@ﬁé?ﬁ%owﬂéﬁ@or%g?ﬁ@hté Were@SoflanQeNA.  CRL100S,

Ahk?ﬁﬁ&?rﬂoémég?AP erplyotheNADagiariaphagfiis selegte WRm e adjuvant
roup conS|st|ng 0 a) bacterlophage Qfil; b bacterlopha e R17;c

fec fé’rffoaﬁé Jﬁvqﬂt%%} %@@Aa 3)1 é}ﬁ& Ffﬁ ‘;an@cs ?/LP have been
gcrk@aqtgreﬂ@p&a@a M2, z@]@aﬁteﬂamge Y k) aptenenhagedd ¥ il the context

t NL95: k) b t 12; 1) b PP
of LEC erlo gog Aﬁ%&% {’O; - eé’fter %)8ggc h |men%8f1tff8r ige ?nvcmwc
conmmﬂtwn, meewrm:imsmmwmm G:hrampt@tm@omtants or fragments
joofigreot. &Jt% CQ@&&%E%@%‘J% whgrein, %&“P@f‘e&r P&%%‘Sﬁ:%%mé%’aﬂ& Ut being

sequence selected from the group consisting of: (a

boeddrying 1o OBICH {bf-eethixeerscs i SEQD IDHW@%@YS’E@QDW@W%Q@B term

“arfbBOIGIN PR IRNQiR(RIT-capsidiproteit) 4ok R ARGy capable of
“capsid protein); (e) SEQ ID NO:7 (GA capsid proteln) () SEQ ID NO:8

beipgpegegurTh e ﬁ)ln(alyawﬁf’aw&f@zéflnﬁ RioEBlE ARG 1 1 NEyorgjmmune

resa6d |BhNGY 1Q1(MS2 ieansid prating: (& IR N lde(Mlibicapsig- and/or T-
rotein ID NO:12 MXI C S|d(& otem) (k) SI)%%% O: 13 NL95

SE
byn J‘S%%r Ty, ]"§E8‘ib Rﬂ‘:}“f B SRR e ’|§ RyEgggims or
is 1{FRd ea[as”i[mpmjteipl)l,oaadr((h)1§@@eiﬂ1ﬁ\l@i§2&a@ﬂ%ﬁ)5mag&d:mdtem) one or more
In b fthe | e VLP is
e e O L 3 U
the satjpenevel] prefordbiy word Smivdlnsid degierestivt ouanproweihsiseentassnding
dm{% f%&f‘?@ﬁ% therert of@niRNARAGIRoPhAYE JAR0JIID ON@MREYwhich may be

rred embodiment, the VLP comprises or alternatively consists of two

cvoaﬁfle%m%aarn&&ﬁan%ﬁaﬁsFew@a%?é%mgé%aww foteiHgndividual
antfp@N€ an amino acid sequence of CP Qp (SEQ ID NO: 3) and CP QI3 Al
GO@(E%(}D NO , or of CP_SP (8‘5% ID NO:8) and CPa? P Al . ¢
| 6 7}6%5@@2‘02’? EPFYEREE 86 10 HH r@f’éﬂ%}f oL an
antigmbqdéfents of theéypepsdat inventiorzitheariiugslikenpaetiglectidhiey bound by an
invention comprises, or alternatively consists essentially oL or alternatively
consists of recombinant coat proteins, mutants or fragments thereof, of
the RNA-bacteriophage Q(3, fr, AP205 or GA. 100711 In one preferred

embodiment, the VLP of the invention is a VLP of RNA bacteriophage Qp.

The capsid or virus-like particle of Q(3 showed an icosahedral phEtge-like
cancid ctriictiire with a2 diasmetar of 265 nin and T=2 Ariaci evmmetry The



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
WOBEMIEs6E GA (Ni, CZ., et al., Protéin Sci. 5:2485-2493 (1B6B|EPRARE/0RE366
antiBE @) or HVQl-Bigly 2€d:FR8-( 751 927 b are: afifatPusik Roklale. RYah bmgect o

6:883-891 (1993), Liljas, Let al. J Mol.,B|o£é44:279¢ 90, 1?94&&@}3\4 exclude
antibpetips drperdEe RS StAT SRS RS AT A RN A B R Ao A GEL Nag
crosheen daterminegi(Gelnphammadipfic et-al, Stucturid Ai543s554 (k99 6)jmation

‘Using such_in%olémztition., sutrface exposed residues can be identified and,
whigh 18 TR BRlteERae Gat proteins can be modified such that one or
[00TOpre peaciivie atininract de siduastatidin sareppbyalieny etiredibaroelined
to bs%bﬂséﬁtllijctéﬂn'lﬁr?c%he&ﬁ’%}/z 1398 1?1%%1%@1%%@@1 Wﬁgiﬂé’ﬁﬁfﬁwm) of 10° M ar

6&8%6”0[) ' g‘lgCS?IS helr igh expression'yield in bacteria that allows
grepraduetiorbbf 18rgd qongitss starasiarhbaHOYELN 863 608HTHhRsHE2blY

10° @ﬁefgfrggﬁ@b%@ﬁﬂﬁim GRMNARILIPRAfhenusNias-somepisesiatdeastinary
_one antigen, preferably one to four, more preferabl _an%d,tro three, Tstill)
skil i Faepta1EPABIBRE &Y Métﬁﬁédrﬂl&fgﬁi?e?é’rg&&;@gﬁ X SRS Srtigen™
joovnerginsaidpantigeniis-an -1 meleeaue, Tireferablyian Hetd @roteircepror and a
__IL-1 fragment, an IL-1 mature fragment, an |L-1 peptide or an IL-1 mute
rec%??ér@ﬁ?’é‘éiﬁﬂfﬁf éa@ﬁ‘fgﬁgfie%é?é%? ghé’osﬁ%%{riglésg‘ 8&%\%%%%&&6%@@% I?/he ar
incloansistsrafarpekypide hdinganaiyne acidlséquelscehaviegpatebascapable
- 80 %, preferably at least 90 %, m , B EVEI M€y said
o Sl ATRES B LR o A B, o
IL- hnyegnerof SEQYD NOHE6nsisEdy B Noi1{s MEos RO gey Ib M
sti HI\IIT%: clré"%%pd% 1§’ EQJRNE :I\Jf6,3d1tn9 R dl@fé\}gﬂyl 651083 i 'a fhthek preferably

preferred emBbodiment said antigen is an IL-1 molecule derived from an b
saicb&gdn:gm@qewa%meﬂ?et@w&%ldaaﬁgtﬂ%&-b??%)fﬁ?ﬁ&ﬂﬁ&re%ﬁ%ﬁﬂ%s‘?m o
prefGhFRHents; (@) horsesiotedhaes (BrCak:g)peatistifhpigis) cabbil Ghe of the

dog; (k) mouse; and (1) rat. Most preferably said 1L-1 molecyle is derived .
GRS, AN EOm IRy oF BUBn R By oneitne Bp
or [RIBGHIE RidE NaVIng atleastiBO:Squprafesaiil AtNEnsS6©ans HidIe NO:167.

ferably.at least 95 %  even more.preferaply.at least 99 9 ~Moslk, 1
{“"gﬁfé‘?‘éﬁ‘i’ﬁ?ﬁﬁ&? é‘gqtﬁgﬁge ic Seor?ﬁ?%bgvitﬁran%/s%%éﬁgﬁhegge%l{%r?ggg ) rioe
possttlecteqfromitheblgrobprionsistingtvhs BQ HHiNABEISEY D Noigiged togsther.
Cheslrgc(:glllijtlé" c§§nss1§9u@ NQ:R4: any pReRlaER i@e%@i@?&t@%@ala&@mples for

one of SEQ ID NO:130-140, and SEQ ID NO: 165. 100821 In a further
notprefetratiieibeidnmierie deir InierpRbRIculy HeRDERIGBHPAE B Mbd¥eTogen bonds,
whitslerabl-meusenhiarein said | bylenpleclenprfeiably dempuiséssach as ester,

even more preferably consists of a polypeptide avéng aq)aminlt%ﬁcf;bign such as
cthei hEHRI PTG e RSP8GR 052 BRIITIRLSPE0 6o Hosre LS py
thiclilensl-9ide, wueR. more preferably at least 99 % and most preferably

100% sequence.identity wjith any.one of SEQ ID NQ:45, ! O:46 < (o ar
002 A S0 O BER " B G TR BRI Eags RIS Dt s © an
eleNESALGE R 1BuN655SER BiNChed! ldhyonbidf SEQigalDatdsdé the VL,
an tg(\)vﬂghl\! & %elc%ngrﬁh%é m'ék?sl‘t@%n%%ﬁ&&%&@%ﬁ% iﬂeapreferabiy is

urther preterre Iment IL-1 molecule is an IL-1 alpha molecule,
a pvesfesabiyolmILTalBhaTBteisithrt IDERUEH e Fragmeme MAUEleotidf, anatural or
sydRire iagment andbid.alPhresplide ar apdkolalph@mbteinonkesain retinol,

_ said IL-1 alpha molecule preferably comprises or even mor refetrabl oup such

AiseHETRS B1PbOTpEptR RSUING A BHHHETASH QoR AHBA HRVIS Rt fodipep Sueh
as 89 Yninseiasably atleasyOp-80p morel prafeiably gl ledstiesvb, seven merenidinyl

preferably at least 99 % and.most preferably 100 % se identi ith:
eroliy RGP I Sl e SR e T ot s e o/ licay
reaNO3G d0p48: SEG: N QEINBEQIIDINGEBNSEQNY NOUB TN 88 cithgreferably

SEQ ID NO:165. Specifically preferred embodiments of IL-1 alpha

molecules are human IL-1 alpha molecules, preferably human IL-1 alpha

proteins, human 1L-1 alpha fragments or human IL-1 alpha mature

fragments, wherein said IL-1 alpha molecules preferably comprise or even

more preferably consist of a polypeptide having an amino acid sequence
havina at leact QN 04 nrafarablv/ at laact QN 04 mMore nrefearahhvy at leact OR



WO 2007/039552- 27 -PCT/EP20061066866 the first and the second

attachment sites. In a preferred embodiment, the provision of the at least

one antigen, i.e. IL-1 molecule, an IL-1 protein, an TL-I fragment,

prefarailysssz IL-1 mature fragment, ai -1 peptide or an IL- 1ROUEMIMRHGS66
of g)gn%t Lﬁ%sh%?%@a%%%&gdasq@qg%%Qgcﬁlt%ﬁogﬁ &Y t‘ﬂtz QRPERISIN preferably on the

referably by way of expression in a bacterial system, preferably in E. cdli.
outgyswaligaqdukificddbritatirkutrs bl pbeant W9e 8 FEthg ot pRutigasprelerably
on Afdeaklo facilitale. the prdfication, %@&@ﬁ?-iﬁ%%ﬁéﬂﬁ@@&ﬂ@%%ﬁon. In a preferred
articularly the IL-1 peptides or HA muteins with no longer than 50 amino
emapi ke edrg SyFthE S /s as oYt rﬁl%h@ﬁ‘p?/éfsrﬁg&%&%&ﬁ%&w&%?omm
boBepiaRemionstbexl kP awithbat leastienedirShaitaghment site dschikehionth@e first

IL-1 molecule with at least one second gftachment site via at legst one L
L oAU A §Ne BB A 11 hGICAI BrCTbraBly B fLTs cmbodimot
therﬁaumeaéﬂa:gmentp [ mifam%yﬁghit@ﬂmelthéﬁjﬁternally or p_referably to the
16024 O.rzygt%c ﬁ;[g r{‘rgqgs SIO g%ﬁg%n%g@ ﬁ%%&ﬂ?th@e %93%% F’»EE?&B%M}%&(&? yite” refers

usion may also be effecte y Inserting sequ%nces of the IL-1 into a
to mutkmasdarprdtéinnatierdypestotitiee woltproteirhsequtficalhasdsisdrio the 1L-1
mofiRlfiethdatarefwtharieierrtin ARIUACHIOR MUIEHS s JIURCAIMAment site of

mutants may have N- or C-terminal, or intérnal deletions of part of the
thedéqliariecotRE: E5aRpristaiPLatam- ek BPRETEPIE e RSPEERIAY PP IRfBIcAY 2 suger, &
pol?ﬁﬂifll&)ﬁ%@%gi%tmlaéﬁ%}Q@ﬂ%ﬁﬁ%&@ﬁﬂ@,f@%@h@ﬁ%ﬁaﬁﬂ'&ﬁéwi@eﬁhﬁf&lﬁ@ﬂ(biotin,
- shall preferably retain the ability of assembly info a VLP ypon expression .
GHRREHeAR DS A SERY By B BT g%%ﬁf@é@%ﬁwiﬁ%ﬁbf%?m%é fpicaly
reat@stlgesimayxbeaddediodneease thetdisthncepetwadthilie teatygroteiydroxyl
and foreign. epitope. Glycine.and,serine residues are particularly favored .
&%hino &8ids %ytf))e g6 iﬁ[% le%?i'g}lk%ﬁ'%ugéq(genacecs?n@ﬁ%ahgnfla%n %/Cn(g A preferred
embedjuente{corifers additiowal exibifitysmhish m@cyldl st ahiespote Hiaul thydryl
gl-o%%?&'&mg sfieet.aldysing &{Rlon ReRNaNae INAJRESEAHENER Bne second

subunit and diminish the'interference with the assembly by the
at13GHERRIH CHO TR FoRSEN EPIte Fec IO R BIHERS Mb SihartsCitiserad rdegst one

sccBRE dikidhmalecule. msaiarabhy (e dduhimaiurefragment SaR-heslusediieiais not
number of other viral coat protein, as way of examples, to the C-terminus

natpral YRR FULHSG T ORhE 2l PRitaicoP 14 ERBIIGVERR L i2ndiPaplerably further
corlipiedraloginBa:9-1b (HA06Y), prebeing insbodichbatweenaosidiontZéchaad: site is
73 of the. CP e sion. As another example, the IL-1 can he insert ,
s e S S B e B 2 Popc R hrouen
leagroteimp¢Pushko, dtal. fRtbtr EntoiB88L89Tk (1998Y)) aRertherrhorts, ib-haturalty
occEhBEHERA IR the N:giminal profbsant thiainpin.of dhe CoalREiIN el second
NA"bacteriophage MS-2 (WO 92/13081). Alternatively, the IL-1 can be
aiteelspentsite dapid proem Grigaphiothalimpeprefdrasiite irkcm ajbprepytyl linker
corRbRteind: plRovinapapiiomavirysfyRad BEN-I{Ghackedan Bied & the L1
roc. Natl. Acad. Sci.USA 96:2373-2378 (1999), WO 00/23955).
mokayeiAAIIEHING-acids 130-136 of BPV-1 Li with an TL-1 is also an
[60Y¥D 2007 /H305521 RS ok TiR2PR6406 686 Giembrdimentafiihesed term “capsid
_invention, Further embodimepts of fusing an IL-1 molecyle to coat protein )
POl RATER (R URBt Sl D 1 coal BrotSis Bt B iri Nage badpy 01 4 hature
capdigciosedrin, \WEI2004/009124 Hades 2vine 26 toypdde @Siling Itampdrated into a
Vir%ereérg B%? ir\(;ﬂgporated by way of reference. 100981 US 5,698,424

escribes a modified coat protein of bacteriophage MS-2 capable of

[00fsImiFg laraelpsidic:\Wiereimthd-coaobretsin s thodified by ansinswtiersiss glers to
anﬁaﬁ@}%@%{g%g%mwﬁ&mé&m@mﬁﬁggkqea@@d by renlagamantal o0 %,
0

eac the cysteine residues located external to the N-terminal haigpin .
MOFRHIS By ﬁ%‘ﬁ@é&%?e"(ﬁeea?ﬁiﬁw&aeﬁs@wéé THetind ebarr st gy 100 %
seqtRachadinkeddirestlyde: adesiredusaleculdicspeaies adepipsentading of SEQ

such as an cpitopc or an antigenic protein. 100991 We note, however, that

the presence of an exposed free cysteine residue in the capsid may lead

to oligomerization of capsids by way of disulfide bridge formation.

Moreover, attachment between capsids and antigenic proteins by way of

disulfide bonds are labile, in particular, to sulthydryl-moiety containing
moleciilee and are fiirtharmore lace otahle in cariim than for evamnle



a preferred embodiment of the present invention, the first attachment site

comprises, or preferably is, an amino group, preferably the amino group of

a lysine residue. In another preferred embodiment of the present

Meentionzd@ second attachment site &emprises or preferabBCIBER2006/666866

| A AT QRS PRRATIND: 163
1D w%?eé{errgﬁ ‘%6%(];aj rﬁﬁr%gf?gﬁﬁév{eyrét?on th east one [%O 8 R
SEQttHe vkt Sithis mrmaiilind -grolep)ipreferatsiy émremme:&r@bb Oﬁ&ﬂyéﬁheny IL-1
rot‘tg%dﬂ? ﬁ@géﬁl%}ﬁt ﬁa§t8&%;%eﬁggﬁeﬂlt%hﬁn Eﬁglﬁﬁie d5 & sulthydey! iOMRsing or

preferably a‘sulthydryl group of a'cysteine. 1001091 In one preferred .
alicspabselinrensisie e iiepipm b I his BN ROIthREHIBohRAVRp Ayeast 30 %,

prefiedbRf shemical erossslinkieg dyRically-andspreferabinbi weblg:dly at least 99 %
heterobifunctional cross-linker, In preferred embodrments the

anchRes PESIRIARNOHA t St R IdEB AL AT bR “ﬁraw%ﬁ?&ﬁeé%ﬁed from the
d@a@éﬁ@@md@em@rmﬂﬁmﬁa&&r}m@m@tes@me@rﬁblry@uthomeﬁr@mﬁ NO:140
roup, . era [ n u lysin |due(s he
mg/é’)g(?ai fﬁer L%I’%{: ofngstlt%?)o%% %&hqclg% ir)ga}::t With e pre erre%iparem also
typmiynﬂla‘mbadhmemtrsibes e oalguﬁgydﬁlﬂgrommepnefefamy vfiepbtaiees) An 1L-1
.residue in rtifici I . 1
RS AR Il 30 SR, Elcprorand futhr
prefrstdipisifomctionbiotpesslipskafy are known to the art. These include the

[()(E"ﬁfe[[eﬁj crassiHipkels.SYIRHLRierge), ApHoMBI.Rulfe-BMES <11 -1 alpha”, as
fo-GMBS, Sulfo-SIAB, Sulfo-SMPB, SulfoSMCC, SVSB, SIA and other

usedk BESiinkdFES A0 dftdbrc fPRABHRISIE: forh HRbPiEEEcEh Lo APEL MU ragment,
IL-Angdihavipgaane inmtianalgroupuieactveomiapds amlieenmgiotys andione of an

functional group reactive towards sulf u he above o
OISR S A0 1 AT O ar SACE e s FESa e e 20 %

oarmnﬁemhwmaambwm%emen inkageelwitibthet Scdltdryb gndupsstAndtierly 100 %
. asfc% %fie%ri?iss o ke[!;S %Hletatflﬁh he [ gte! 8@&@0’1@/&@“@3&3 cons1stm of SEQ
““eRarac erlzeyd%y the' introd uctlon (? EF;chcIe linkage between the | ]fg

ID ﬁi@lééd@én&ﬁﬁéﬂ/N@@éoﬁ%@BlM@ Préfeddl SlosElIAKRENS H@IB%%%@ SEQ

D ‘ﬁ@ ?@S%'QﬁéH%afef sxample R RRaNd SulfohGSR R RIICehipha 119-271
01101 In a preferred embodiment, the composition of the invention

(gﬁ@ﬂ%%@o@ﬁbnses a linker. Engineering of a second attachment site onto

[o0hg Ti-1 paleardsiachievedbythe assogialionof a linketyprefarably”, as used
containing at least one aming a itable as seco ttachment |te
AT Kot oA ITERHT e REh R o ok 8 Rt agent, 1
hetembatimentofithepresesit |nmrprnemgaohrrkernmzae$pmameditagtrmé Hr-Ipolypeptide
hdv%%lf%%lf{ﬁybo 4c1 s?c{(%t N Sc;[v?ne edsL r % Eﬁ%’&%%,‘%ﬁ%%&cmmy

era ne pepti Bond. refera omprlses or
at &ftetriftivelyconsists @fefh@@ec@ntt@ﬁé’&n%em@sne’ﬂnpaefgwhbr pPEfErragfuence

ideBmbodiment. fedinkercomprises a Ry OwL Qéﬁéﬁftﬁ@)épfs% ID NO:49

cysteine residue. In another preferred embodiment, the amino acid linker

0 $R EPMEME rSGHUL | W@@Mé&@@z@@ﬁ@@/e%@é@&%m 116, 8EQ

D [@«Q‘lli&]ﬁ@@;ﬁ@e@ilqmbcpﬁ i@'lrﬂ@azlvrlﬂ bexapensanseQ the mureSofAhqaemﬁcauy
IL-1 molecule, on its biochemical properties,

Preé‘?ﬁ?fi)iﬁrgﬂdﬁﬂﬁ%ﬂfc%s%gf B fW‘B%’h graﬂl LEN Ig%%? @o@?@ MRETS are

[OefmqorﬁmIpraxéuﬂheep&aferﬂeelqmadimmmﬁﬂmqmneseﬁtsrmwentmfttheoccurring
linker onS|stSE8f amm acids, wherej in. f rther preferabl the

linker
pmtc&ﬁs% Scr((): na eas one}eﬁc u]{nm%gtr%%i pre%ear%gw a? mostD% pﬁﬁorgavmg at least
30 prefecaplat tnibss1Sdminomoscinbisn adedst SFeterragrempsdirmeseldy at least

99 @‘%'&V& (frgr&ﬂr&m&w%ﬂe@ gontainsid 1o 3193@%%%@%5\20 36 1o SEQ ID

Preferred embodiments of the linker are 'selected from the grou

NGs6AistTIE 6 () O TSEGIBTNOPIF R (ﬁmeﬁéﬁﬁrn‘arla% rﬁ%wrﬂ?é?mw and
preRBIRRRL GEERITNILRRPASER. 1PN Qi 2. (C)Niterminalgani@ain, preforably
3-linker, preferably CGGPICPSTPPGSSGGAP(SEQ ID NO: 173); (d) Ig
hinge regions; (c) N-terminal glycine linkers, preferably GCGGGG (SEQ
ID NO:] 74); (0 (G)kC(G)n with n=0-12 and k=0-5 (SEQ ID NO:175); (9)
N-terminal glycine-serine linkers, preferably (GGGGS)n, n=1-3 (SEQ ID
NO:176) with one further cysteine; (h) (G)kC(G)m(S)I(GGGGS)n with
=02 k=0O-E m=0-10 1=0-2 (SEO ID NO-177)- (i\ CCC (SFEO ID



free of host RNA, preferably host nucleic acids" as used herein, refers to

the amount of host RNA, preferably host nucleic acids, comprised by the
VLP, which amount typically and preferably is less than 30 pig, preferably
leesthams23119, more preferably less than 10 ug, even more IEEfEpaisly 066866

mfell%S&J %5){8% scvc%@rmgef?ee raégg;fgggé hﬁ-‘%ggmﬁa @&%?ﬂlggf&aﬁeﬁag%lxmm

esst , most p g, pe mg of thé VLP. Host, as
acidiseghwithihathiegaforeashéhtioneit feortera! fefer8d theeissenanmoritheast 95 %,
cve\(h%ﬂ§ mgxb%gd%ﬁ@ %@ﬂgﬁ%@%@' Hsthds Rbdetesiningithgry one

amount o RN referably nucleic acids, are known to the skilled person
of ﬁ%%ﬁ%@wﬁ@ﬁwéﬁ@w@m%% PRAESRA RS T BEBAISTbIS capable

of RnPrgterably Rugleie asids inattordanseswithitiespiasanhinyeniprdsy and
described in Example 17 of W02006/037787?§2 Identécal similar orﬂ
preleaby s ‘EBRdINon LA By pitatiy RAG FrefErSby° Ghde b ifgaturally occurring
p1oEi@i@t’mH’i&“&t@&;@fpﬁl@ﬁ:ﬁm@wfﬁabf&mIé)mﬁr@ellabiy hlmie;nma@nds;:cﬁot}mmdnvbgwal
e A A O R AT oewic
havm@s@mmmrthecadts chhenpameiigvaleesof e, amburly délersh ﬂib%i»smm@ref@r&bly
at félz%C@Qy,/ang,CW%&g ;SZI qgl%g@z a??caE)[Q)yg gtgcp %ggfﬁg@c@epz{ﬁf@r%w/p%cqmmc

erstodd as compri ng valles having a deviation of 10%, preferabl

idepigvingta deviaten %EﬁOo'bJ@ WOtRE indleatdd NOarid sparsingly. the term i alpha

pro[@&lzl%lﬁ%y@nc@lniﬁ MacRmPlReHiesHReeAMrRRlYaRIQRIGsting of a polypepude
macromolecule", as used herein, refers to a molecule of high re ativ

BRI TPHERSSOTBASES RS BFOCRE rhAUAI AnBHgE FREF0
at ﬁwcgsr%ofewmqh&ssmnaumomp&&es;m nakdtiplestepetitiablpf 100its sequence

derlved actua m Iow relatlv molec
idepihe v ﬁgﬁ/e‘f {C%Q:}%) u@%gygérlg sﬁgglgfﬁa&(\\?/é %fgmolecuflar \gvel oj#gt ! beta
proleast 2006 malnmnluvdomcmefenabjylsmfngtdeaﬁkﬂﬁﬁ)@dl}anomahd&véﬁ maygeptide
hav régf%e?‘gqherg%%lg%sﬁe ?Q Qa%\ é%rt]lc-g E?J/mple%ya%wgﬂ'&gﬁaﬁf@/mmgzg%?eferabiy

ein, typically and preferably refers to a molecule that'is not

at sapaBfe’of axtivatierg irfikedbheceplers. Thiis agde merh PpoRjaRioriel “ scquence
ldcms:mm%%iﬁ ‘Jypisaitny and. piefesablyexatuges Toll-like receptors

wﬂqaands and even more preferably furthermore excludes

ndhosdremey 1o sEn cos-SUBHEES ol 4k te b tdts TRy Eh s 2 Polypeptide
coﬂﬁl*@ﬁ@%ﬁ%@&i@f\)’emﬂfé@l@ acidsiiangpapotysaeohtsiaspiliSptboreat least 50,

preferably the polyan macy omo ule as us d he ein, refers t
pregeﬁ‘?'l[g?’eéhlléatﬂaﬁén 6P 3@0511% u%lng cytodl%lﬁ%op%% uct onﬂ%enyr%%?%y and
premiammbdydthemrﬁugmmommmacmmecwleﬁrem}llv@esm most 250, and most

prclg] ”%E;PO H{B‘é{"’i‘{ﬂf%r%‘é?osﬁ%ﬁ‘ §ERi Th t a'[;g%gf @ygﬁégfafgﬁ%qu ﬁgqsmﬁ%nis are

herein, refers to a mo ecu ucing and/or
Capehﬂqa@ﬂ&mgdmmlmelkeép‘@p@éogpe@iﬂ&angﬁragéﬁﬁ@@bhe ertigRItTOReeed petivity.

Acnt,gﬁii?@?eﬂ]te' N¥eRtion. [PO144] 'ﬁ%@hﬁ'ﬁ!/\ eI STRIabiROBLIHEIAIC REIRSIo an 111

The term "host RNA, p referabl\i; host nucleic acids" or the term "host RNA
fragspeféraplgoost nbRiRmers, With BESHRdE Sthck APh M BTakYY Pofdir -1 beta

proteteredpthiedRNA, or preferably nucleic acids, that are originally
nthesized by the host. The RNA, ferabl uclelc ;’;).CIdS ma
IOOﬁgN grein

et TGS S5 e RN calaiitibr Sl 5&5%& afth e BroBe ks 0 2
IL- ofﬁe@uamgmreehmmﬁtlﬁg thieagmournit ofiRiNA] 1pr@fe.rahlg nucleid@cigeduct of an
- typically a ferabl wa the inyventive m 3] for ¢ I .
e L e T
ffa@fewﬁdasytsa@émneermel@@ﬂméy -benziterediagowdyeals doBneducthreinltag L-1
TOBMASQ({n%C eh@ﬁ?ﬁ'ﬁ&@ﬁ%k cansidered ?rﬁ)&%?t %ﬂ@btf‘%f}oﬁ alzlﬁlﬁi%mbodlm ents

acids. [00125] Methods to determine the amount of RNA and to reduc

of thed é%’é@ﬁ?%ﬂﬂhﬁ?&&%?ﬂﬁr%@osg@tﬁ% VO havE @it o4 d s SERQ D NO:163.
provisional application filed by the same assignee on October 5, 2004 and
thus the entire application is incorporated herein by way of reference.
Reducing or eliminating the amount of host RNA, preferably host nucleic,
minimizes or reduces unwanted T cell responses, such as inflammatory T
cell response and cytotoxic T cell response, and other unwanted side

effects, such as fever, while maintaining strong antibody response
chnacificallyy anaincet Il 21 \WO 2007/Q0ROAEE2- 2A -PCT/EP20NART10DRRLRAA



(00133]In one aspect, the invention provides a pharmaceutical

composition comprising the composition as taught in the present invention
and an acceptable pharmaceutical carrier. When vaccine of the invention

& admiisteizd to an individual, it mallbe in a form which com&lifsragiledie6866

prepyffersnadiuvants 2rethey.sURsiances hich are glaginabiedasdmurovinaNo:66,
the efficacy of the con!u_é;ate. Examples of materials suitable for use in

SERrHpaAtation-ot ik Gficat R38N &e provided in numerous
[0032Vrgesincluding Remingions EharmacautisalSeienees (lsbdiseds an amino

.Mack Publishing Co., (1990)). [00134]The invention teaches a p for
acif) ARG THE K585 -s&maoﬁﬁb%lﬁ%?#c%i%ﬁ%ﬁ%ﬁﬁg %%e%s{gﬁ@ ko
NCOp6oYidi Mk RIwithiahleast-are fBSCatackeR):sits; () pravidindphal L1T-270s
0, ith at least one second attachnme‘q] site, and. (c). 0i in |1
(S‘F\rﬁ_!ﬁ;ﬁ? :;fvé%’lﬁ?fﬁﬁe 1884 el']fbopar%gusggug (?E:)mp(l)csmi(gir%q,1 %véﬁétrﬁnéaéig I%gi% quy at
leasnBleibaangrséichy P drestifRd, tmowghptivéfirsly st detise Sebordgntical with any
onPSRGAMANLEHSS. 0] ASNAUIhes RiaieRtRs! grpbodiment, the step of

providing a VLP with at least one first attachment site comprises further .
[003@ I redsreidadsé rhping Huie (iraEIAKS paFiiecte s AIaEBRbpoteiS of an amino
aciinidantsokfragmeantmthrrerfaptsaickiRNArbastataphages (Ripurifyiag (SEQ 1D

_said coat proteins, mutants or fragments thereof; (c) reassempbling ?%d 69 (S
NGHiHHidel SOBPBrBIRE USRS G HAGHhONS TRerEomsPaak| et T10-269 (S5Q
1D RNAhactieriophage toaavingsike geitcls, Mharein sadd Y@ amino acid sequence

2007/039552-38 -PCT/EP2006/066866 virus-like patrticle.is essentially ,
th?%el%%%%%t %’p%?é?a%flyg%o%%ﬁ lajscilsegi% é‘{tf&lé)_] Trﬁ a st %rrtﬁérc %S?e err/(%’dor most
pre@mibbdimient; e tedssdrabling ofigaic piirifidd dodt PriotemisQsiBifsEred.iREQ 1D
N()th% PLESY }g)fﬁblg%t one polyanionic macromolecule. 1001361The

invention provides a method of using the compositions of the invention for
[00géhtiHg hndrtidattdhedany diseasetiConditiond itRhickelples dreptPalppeptide
corfPROHANRt pathelegical upetianmanammat e iR prmRh, JORE3E kRR protein is

invention further provides for use of the compositions of the invention or .
capgtRbevalcEifdres the ihverititivor ts pRElTREbe GRER"E5MPOsNET b e, wherem
saidpEphign; fer e mBnpiaciureyof @ DR dicarpentigsiireatmentefiacdiseiase length.

in_an animal, preferably dog,.cat horse or human, most.preferably human,
Th%vi%r]ei%egg digeads i ubriégpé?ﬁ N@e?@é’tecapfa;%?% ﬂwﬂ%’r%% géengiléilnrge%(‘ﬁ)qor and
typ(edlisaBeutar biseaies aptieferabhc cotioparylarterydiStadey ptharostleiosid “IL-1
betfal_n_]%vt?(fecugﬁg‘s*ug% %&E‘?ﬁe@@% %hﬁ[%%%{ggg, Q\)) d@ﬁﬁéﬁe%herein said naturally

ependent inflammatory diseases, preferably Familial Mediterranean

occRBvEr RN iTaniilidl dible peteinflaniniatb S yrelkdim & erTASY W Setiatar 11-1

pep%&%&ﬂ%xﬁ%mf@@@f@g%@ﬁ%se (NOMID) and Muckle Wells
i[}(%%/ndrome, most preferably Familial Mediterranean Fever (FMF); (E(i)

borie harsipirndRe P mbid SRy et e ASEE b PaTain SRR OA g Crably consist

of AMIBBispSHEIeMic QASES i vanieidiepatiic prénitisiyaduth anset Stilsa or an TL-1

disease, rpsoriasij, Crohn's . ise%se ?nd ulcerati\ﬁ clolifish, most plrffieréil%rly fure
bR Herd-RIBN Y BB an AR HitaTE tefbherhiVR §ib48es, | Dol mature
fraglfeferablyggmm mﬁbhmpgreﬁsﬂaﬁdh&stemmﬁhﬂtiwhm@st prefergiily §§ic§ polypeptide
exbt?gittgogr chclgsb&%galﬂz%r%&gf{ RE A rgj{%r Ei“oj |¥h%0[p?10}\@4@&rfée qsigvdyived from.

ype 1 hypersensiivity and gllergy, Most preferably al ergy;_anéi (O .
Acqredingbgitalldisdasesigire fedbly AizHemnisies diselisd, Bpitépssys defined, wherein
sai&j{&%%%écdﬁeaa%@@dfmﬁlﬂtme felerosis, mestanefesably mullivlgwn molecule,

sclerosis. [00138]The invention further provides for use of the
msmﬁé&itions of the invention or the vaccine of the invention or the

[ooBkRrmaseulical nampesition afdhednyentiendarthe mamiasture, afde preferably

medicament for treatment of a disease jn an anjmal, prefera og,cat, .. .
105%%6&%ﬁf&d}ﬁﬁ%@f‘i@é@%m%@ﬁ%ﬁ? iR TCIARY 65 5 20 % of
the tasSglanidiseasep priefarably clronanyiateryediseasel ather pscleredid ahdmuteins

vasculitis, most preferably atherosclerosis, and wherein said at least one

antigen comprised by said composition, said vaccine or said

pharmaceutical composition is an IL-1 alpha molecule of the invention,

preferably an IL-1 alpha mature fragment, most preferably SEQ ID NO:63

or a mutein thereof 1001391 The invention further provides for use of the
combponcitinne of the invvention or the vaccine of the invventinn or the



[00143]The invention further provides for use of the compositions of the
invention or the vaccine of the invention or the pharmaceutical
composition of the invention for the manufacture of a medicament for

- wemlbhen9sfa disease in an animal;-preferably human, wher8fRTgEigp06/066866

arc HISRATEHSA ShrENIGAUIRIN dinflrmmateryidissrsrstpieferalii 11.-1 mutein
rheumatoid arthritis. WO 2007/039552- 40 -PCT/EP2006/066866

is g tuarFheinmeriBrs RirtlEr pioUiarS Yorusd e RSHBoHS Brng o s
motBRaua Rt Maccm e offtihe Hiveatianeiithe phariaceuticate fragment said 1L-
compasition of the invgntion far th ufacture of a medicament for L
! OGP SIS AR S A ETABI Wiy S Qg acivit
Furdisepeéeiata;hdoenandecantidbe idebenerativecdispades prefeiably binding an IL~
1 re%%t 189 ; e';ltlske cog:"céil'g%r @1”}‘%{&@%‘3%@%{}@&3 ¥18¥19Y!ﬁj§1§ }ff_),[ l_l’l&%t%fr},h&eferably from
. coPnposﬂw%g S the invention or the vaccine of the invention or the
SEQhEMESHtisalSein Poshion uf endiiventonrepeié/ntirfdéurengte fragment,
preFE‘[%Eii?%ﬁ{?M?_roH@@FﬁEQtﬁf ﬁi@!@@_@@%ﬂbﬁ@)%; @E@Q@th@mﬁﬂd SEQID
wherein said disease is a neurological disease, preferably multiple
NOstiérissiEQ B0 D81 Phe invention further provides a method of treating a

[oodigease; the:mathedigomprsing adRinstesingte caMpasiton:ahiac: al. (1938)

invention, the vaccine of the inventio e pharmaceutical. campositi -
1. e (o A RS orrably Hog! B OISR of UsiaRD oy sy
2630referedlyshpsmannwhergin sgid)disedserialpré iiadlycsbldoteds frpRt6125): 16265-

DT F Qe RS I P oo

ISease, athérosclerosis an
Guib)tinharite895) FdepeRtehtinfidmptatop disads, Clstar dbReimemiiia) 32:8749-
87%‘2%% Sﬁﬁ%ﬂ?i[bﬁﬁ"%ﬁM@f Famial Qeld.aytoinflammaion, SYdmMesos) The

AS) Neonatal Onset Multisystem Inflammatory Disease (NOMID) and .
Jounnalkeé \WislleeBiphdrdrmaisiostaSidii BB Ramilial i ctimematiSan [Reyb, Cytokine
6(2§PMEY (O shianic AutQimmisncdnilammatanndisaasasfataterably

rheumatoid arthritis, systemic onset juve_‘ ile‘%?io§athic afthriti , a(jltﬂ(% Oﬂset
[00&58) | Parderacsh o IUGHCr MRS RIS REHARRPU BV ORGSR e having an
amikeferakborbetimatiid athitisidd) thoamiand dariilagedegenefhtiverotein, an IL-1
diseases, preferably gout, osteoporgsis and.osteoarthritis, most preferab .
fra%gf)é%a?ﬁ}ﬁfs; f%"}ué%e% "¢ |Isﬁe3rsea§ , %“?éfé)%b]lyccgin?aé %%8?%%%8.{?\%@% Y more

pretypéliyhypefsemisitivity paliratior g yo ost prafieratsipralir dyioahd! () more preferably
1 tngurx%o gllgSql %%%%%%ﬁnpéﬁ‘éﬂ?bﬂyaélﬁﬁ‘?ﬂmﬁfeélﬁh%%@g%%wiﬁ ¥ferably said amino
‘Parkinson's %lsease and multiple sclerosis, preferably multiple sclerosis.
acid e AR Drsdrivedriordurtme rptbpriereatitfetibdetrehiig silguiseentds. (i)
exdRgihedcomprsinghAdminisiasing e ompesiianeliliednyerIian). thea preforred
vaccine of the invention or the pharmaceutical compo_siti_og of tﬂ% forred L]
emogeRinh tehA A pistraD U dh CRaC HGTER DY HUTRER, MBS proferree 1o
muRiterahitie tan: mhaBre b said diseaseipidvascingndisaases;iprefpralblywhich
..coronary artery disease, atherosclerosis and.vasculitis, . most preferably .
AT ke A i e S LIRS
fragoompqgsitiorabéaid vadCinerensaitlaghanitacé utiddl porfipoditidrc$.anate-preferably
‘alpha.molecule, preferahbl ik~ ' r t Shreferably 1 to 2,
L B L R e e bt o
andorovities: erethivdesterbating o disddsesiths (viethisdcdbRiprsnhyy said amino acid
resAAMBISIRNNG RELAMRASIUQN GPINSIPNENTEN. the¥areing Qhitholypeptide, (i)
invention or the pharmaceutical composition of the invention to an animal,
exqhreRshBK Aa0 B E AT S61D FOVer 200 D A5 BT TIABRNIEB Y JE/0 66866
joohumannasserafembly humeans wheseir saisldispaseadsipreiasBbly a polypeptide

selected from the group consisting.of: (a) inherited. IL-1-dependent . .
oGRS B CHEAS N i A I G PG R g ot of
SEOamiliad Gold ARMilfANmMatorgBynbrdiie (FCAB) NeoHa! @nisat L0, preferably

Multisystem Inflammatory Disease (NOM1D) and Muckle Wells

Syndrome, most preferably Familial Mediterranean Fever (FMF); (b)

chronic autoimmune inflammatory diseases, preferably rheumatoid

arthritis, systemic onset juvenile idiopathic arthritis, adult onset Still's

disease, psoriasis, Croft's disease and ulcerative colitis, most preferably
rbhaiimatoid athritice: (Y hone and cartilane deadenarativie dicaaceac



All references cited herein are incorporated entirely by reference. WO
2007/039552- 43 -PCT/ P2006/066866 EXAMPLES EXAMPLE | Cloning,
expression and purification of murine 1L1a117-270 and 1Lr1pit9.269
1001BYkPhE nucleotide sequence encbding amino acids 1172V ERF006/066866

1 EH‘HWE{‘B;U-p'[%f‘é@ﬁi?rPP&'f!aeqlm’rﬁ’&ﬁpﬁfé}@%a%&q\!@4'Wﬁﬁyn%rl'§%?eﬁ%ﬁ‘3\/%t‘%93 still

murinc macrophages using oligonucleotidés ILlal
S

Mo WEHEPATG edorrT AckrlY At SRS AGT GATT pPairegfg(fh wherein

preNe:R¢)sand. a2 Rl-ATAIAN GtGE AGIRATA GIGLAPGTET GHGATA |
AG% SEQ ID NO:25). Uﬁﬁ thceE%ame cDNA library, the nuclegt-lljde d nto

said alidTREdenEHY m@%ﬁﬁﬁ%@&agtm‘%@ SFHhETBINENILY Fipracthision of ()
to Was mﬁbf'ﬁﬁwﬁﬂdhgmmte@ﬂdmﬁh}e(m AT 665@1@ &% polypeptide having

GCCCCCATTAGAC CIGC AGG 3"S
o D A AR AT A R A B AP Lo R . eroup
coiSEQ DN 27).cBothf NA ﬁl@g‘ﬁ@?ﬁf& Wetke digESted, witld NRE AndNKhob3, most
| £Si | 20 .
P I LT o 5% S e QIR P Sk

NQuidvageh IACDHd Was dbndtrlittdd FFtivalstdpsl i aaﬂﬁsts’s?t@p%é\'() 165, most
prc@&l»ﬁﬂl%z'%ﬁ% NINGRI2LEPE 1038 ;&é’?@%&ﬁ?@“&?@ WJ&WE&%@‘E‘IO{&W‘%U more

sequénce between the Ndel and Xhol sites with the annealed%(? forabl
niost prelerably

preﬁ?fﬁ%w@s’hﬂtﬂéanm?@@;&%é@écﬁﬁ&@@@@ﬁe@@h@é@ﬁ—‘r
in %&@QQ@%Q@@%@%@EQ&/@M@@@ﬁc%%@émﬁ%% ARd residue(s) are (i)

de%ﬁf’dc"i‘%pﬁ% gﬁ%&@%@ﬁﬁ%&‘é&‘fﬁ%@%%“sﬁ@ fEyeREs) by another

am(adnlealmgdnela i dnystd@biptd & odifern) (e resulting plasmid was
Jn%qlgh OdO gn&i H?q mfl:n%aatpeHiLNq%: kéhr%ldtg el ncq‘el\1|10t§|a1ci IL-1 alpha

triction Sites in 1ts multlp e cloning site Snnealed pa pair of oligos
mu@mh{gapaa@Nh@@ﬁc(ye@mm@mmcéw@ﬁm;i@@mgm@@@o acid sequence
whi 1}@%@@?%%%@5\1@%%%@%@ HRCESES 1B IBNES) 1D NO:4s

and Bamhis6- EKNhe-R
in lﬁeém@@é*m@eémmm@w@dmdT@s&c@A@M@é@m@13 still more

pre@@g?(ﬁcﬁﬁﬁmﬁ(ﬁ{ﬁ%-%%‘{&aﬁﬁg KRG 33aad 1R annealey Raik@n preferably
ligolE-C-glycinel inker (5'

ST EBKGEE TEETEE TEGTEEPIE BB TP AAT M RERIP AR CRsEgd, into said
polS=Qyitla, NG) Mﬁiaﬂngddl @plﬁ:{ﬁeghyn‘m@-dm&%ﬁduc or (iv) any combumnon of (i) to
R R R T AT AL A ACEBMe CACCACCACEACCC i

IJ:; were |Ig£ oge er into the BamMHI-NGt |gested polypep

ha\;ﬁﬂ\gomacmiam:ﬁmmnvpmdlfm fwhichemoodesaisiuernginglkcted from the
arolEXRIAING {R9.RD SIEFAKRAPITRYIGEAHE RUIAR rHEURNIHOVOINES, most

linker containing one cysteine residue. 1001561 The cloning of the above

prefaeito SEQ IRy NS iftd pmbdecitighle ke topras Sy dEkR f still more

prefeiigEK-mlBlalli 20 pRERMIQIEL L HisdEKoMIbLI300260 « xasiPeativeiMo acid
These WO 2007/039552- 44 -PCT/EP2006/066866 plasmids encode

TeSERS6Y: pYOtETHE cBYLSENY oftith RISy AR HISHY (8 ¥tefokitiiged from said

pol?&@ﬁd@@ﬁ)tﬁ%dﬂ&&ﬁammﬂhda o ileddhdokeiSpe ativily, zﬁﬂﬂl@aczd residue,
or gvéermm%cl)i%éae o G 31 qli]é?l NSy ?GGG 264G SEQ I]’P I\Il’lgli.%gs comprlsc or

ression eric ouring aithef plasmi
preguobin abB7C ¢ ar}D@inaﬁUG@@m@fam Graind thveh ingisred wsadditfa%mfrom the
amif9 a@mvé:’ wRahigaglaciaPyrRpesiHe At epRGentARTiPR.qf LM ﬁ%@&ﬁ%ﬁ?l 05,

were grown for 4 moré hours at 37C, harvested by centriflgatio

stllkéwgﬁé#@@éﬂm B rhisySispistr frehn Na2 ISFIdUEPTE(P 2BCl, (pR. and most
prefe@biERllSware lhﬁﬁzﬂ&sﬁléﬂt@&f‘aﬁe‘éﬁ’ﬁ'%BW@FAW§MW&@B‘&M@G(S)

were dltgested by 30 min incubation at room temperature with 64 ul 2
are i S Hh F O B BALBRRLY CLIMEF e A4S repharBl sy (D) “’X“hanged by
anctietiifugation (554, ator)2000ampmardbl oBQ)miniiand the cleared

lysate was applied to a Ni2+-NTA agarose column (Qiagen, Hilden,

Germany). After extensive washing of the column with washing buffer (50

mM NaFFPO4, 300 niM NaC1, 20 mM Imidazol, pH 8.0) the proteins were

eluted with elution buffer (50 tnhM NaH2PO4, 300 mM NaC1, 200 mM

Imidazol, pH 8.0). Purified proteins were dialysed against PBS pH 7.2,

flach-fro7ean in licind nitronen and ctarad at -QOC 11ntil firirthar 11cea



D. In vitro neutralization of IL-113 1001621 Sera of mice immunized with
Q13-rn1L-113, 19 269 (SEQ ID NO:66) were then tested for their ability to
inhibit the binding of mouse IL-1p protein to its receptor. EL1SA plates
WiEreutiéxefdre coated with a recombihant miL-Ireceptori-hFcHGEiER2006/666866
[00R1gtein.Aka FRnEeRIrationRldJigimkiandgenaubated with seral diltianSuteins

of sera from mice which had been immunized either with mouse )
COMPrSE3ATYPBYESIIGH toresr eAptaluraRiticriByiEs A-pRT ackbapEens which
diffA3reapsid @ﬁﬁ&@ﬁmw@k@é;f@@gﬁﬁ é@h?%@rﬁ%@q@;@iwm IDNO:621in 1 to
IL-113119-269 to the immobilized miL-Ireceptorl- sion protein was,.
6. EREEILE it o G AL oSBT & HERSty ot FEMRepSdigereoly 1
to hermXithasepcefijugbted strepyavishinnAhsera i shicehimmunifedidgamgtamino

.muri -1119269 inhibited completel ‘--b.h ing_of ouse .. ide. (i
i Sl S S Lact Ao B R o, G
exdrompatiop imefhatizedragadnbrenidusedt et Fry2xandidaionsho(ary(iih). Further
pre&@@@tml effectavanaldhe NoBestaensanLAian w&?ﬁ@%@&m@%@ an amino

_data demonstrate that immunization with mouse IL-1/ 69 coupled to |
acibypeagnsit cainty Bl ariindisiHIeRarfes eBIets Rbtah B e mesrBFeRsIstng
of QENOYSeT e k341 Y389 aad disgecenton 3V 200 89532 ABS EQ 1D NO:165,

-PCT/EP2006/066866 E. In vivo neutral%gtion of IL-10 10016§él hein .
; % \R/I%'h still more

Mo EHaERHIY ChSeRy Of thie AnBsdaretdised By RmATER
preRiBiymiliel 83148 nhYeasiintestigaied] nekmnboyréamale bakb/scthice amino acid
res%ﬁ%ﬁ%ﬁ%&é’%gﬁm %%%dfts\%& ea%giggy%c(i)daqgm ucgéggﬂ%e@a deleted fr()ﬂg' said

na tour mice were immuniz me time wi
pol@feptipsidi dlonertAlidays2ill alilmics ver@injectedgriravenchstywite dopgresidue,
or gﬁ%ﬂ?&gﬁﬁéﬁgﬁgg 019(% G %gq “{/Qﬁyt B?cf@ﬂ‘@mf’lt%@(d%m@ysqjom&f@%ﬁsgfeiably

113119-,69, serum samples were analysed 3 h after injection for the _
congfaiie inebawstdn el neentianonwief Wi prerintish e Eyokhsermino acid
seqibibe QRSHMBNIZEEMiC] $HQVESARASIAGE NGHEASBITIRBIPardMSIls@il more
concentration of 1.01 0.61 ng/ml, whereas mice immunized with
pregshi L -pPh $8LoBersRERARN HetadE! iltis 48 SrBHIy & 21 20938 RTRCrably
in (REAIP4). Asidd canirebamday, 28hattmigecwersinigpietivith akigoraiitiuda) are (i)

Three hours after injection.mice immunized with Q13 carrier alone shqwed .
00 PR oA CASE s B e STV BY o 2 D RGPy ot
amivhilehicaimmunized with Qpinitiidd 31XY-76Jishobad mnrinprezsedflL-1 beta

mu?ezﬂ?%o djﬁgen n:ﬂieq%?a%@ogua;@%sgf daa {%%&%ﬁtﬁ tﬂ?\;iﬂéea%ny}ﬂ%eécid sequence

produced by immunization with Q13-mIL 9_769 were able to
selergastiadiveasp esifichilye anelp fivientiya e Pre- RN NR Ao SERINS 144 .
jool2 EfficacY: 6 QIRdnTiard RA19:46Rin 2 imowse madel of.theupiaiaid activity” or
.. .arthritis 1001641 The efficacy ofﬁ)}& 3-m1L-113H9 269 immunization was
bipdegially 48 RUr e et diEit nUL daSaFHrifts Ind B e 1R) thenid iifggef the 1L-1
molefigetiomasief the imunpipgicallandhistalpgieaaspests efrhtwnaimo animals,

rheumatoid arthritis and is therefore rqutinely used to assay the efficacy. of
e e el e Ssed o pepa el
mokubtutandéauslyathree tubdsy(dayisdci 4tenpr @8k withrb 0f pdpyoheither (Epps ot al,

P-mi;1fng- 578) B ! AP Lot ”eat inarello okine
s SEDIAIB S () RS Pl A ISR, oot
1(130 pletOBPaurioe aliflivart indier thboostoetinfeelinofRo0g tooindaCaT cells
(BIREL LiC0llageR mixer YaHuincomplets duaundis AdiLanRh S E3: MICR urrent

were examined on a daily basis for the development of arthritis symptoms.
Projesgiveis) naimlars el rarging 4o 61dhs Wadugteryrbted E58htHmf thymoma
cel@qsardingdaithe degras piveddaring ang syvelling obsesvert abidi@nklenhibit the

thickness of all hind limbs was measu The clinical scqre was assigned
erol i QBT G ABRE o Aol T SN (6 1o (R DIoys. Res
Coglefinitiois1 Okparmmal( 1P4Rild erythema and/or swelling of digits/paw, 2
elytheina and swelling extending over whole paw/joint, 3 strong swelling,
deformation of paw/joint, stiffness. Cumulative clinical scores of individual
mice were calculated as the sum WO 2007/039552- 47
-PCT/EP2006/066866 of clinical scores of all four limbs, resulting in a

possible maximal cumulative score per mouse of 12. [00166] Two weeks
Aaftar the cacrond collanen iniection Of-immiinized Mmice chowed an



[00172] Sera of mice immunized with Qt3-m1L-1al 17-270 were then

tested for their ability to inhibit the binding of mouse IL-la protein to its

receptor. ELISA plates were therefore coated with a recombinant MIL-

NaST2(sfdaEx fusion protein at a condéntration of 1 ug/ml, arRET/EP2006/066866
[0089rineypated wdth.setialdilutiops efgara-fram micshich-nRRAPee Possible ways,

immunized either with mouse IL-1a117-,70 coupled to QP capsid or with
prefgtleciicmion 15y dorfplee 8 P 4fashRa S g A dIRTBLEE e at least
onel s Bindingnefidlsitaifre T8 iedthe:imerobilizes m iteceptorind kadusiofent and

protein was detected wijth a iotiﬁn%la ed anti-mouse I_Ll-latantitbpd}/. and .
noT i SH PR SR a st BB U gRTEtP ?Fe??évi&%“&?ﬁ%éf & fiom tice® ¢ ome
intdf@mwﬂzmdagﬂm‘&hmumeﬁdmiaih?ﬂﬁ@dnrﬁbitésj gdmplstedyzthmttiimd'mgioﬁs are
asTORE 10T IR 10 s Fegepiar ahcancentialions of 436 WREISES amice,

Sera fronr mice immunized against mouse -ip 1 ,69e id ot shovy a
pepsignificdoninhibitoryue et everban thafhighess copkentiitionusetii®d gnds. In
ccr&tﬁeﬁﬁgﬁt&id&%gﬂﬁﬁ@@ mé‘tﬂ@{%’l&ﬁ%@fﬂ Wﬂih AMOERE ééﬁéﬂﬁcﬂt&iﬁgﬁzm sile are
~ coupled to QP capsid can yield antibodies which are able to neutralize
linkgdelbimuainateniera oa et hois e Te Rrally Ahyorgih At Rt oae st PaRigste bond,
an2QQF/R3A5R2 A P GER2006/06G8 G6nEp I Mo ey alizatiom ofilida” as used

1001731 The iii vivo neutr%i;ing capacity of the antibqdies rai(sged b?ﬂ/ﬁ o
her TS Kl PR OB S5 1 7 AL o e ek g fAghgont sit
andoalble reisednere dhereferchinemunizéd: ifoe Atetiay, € aant Ifafidthbly, an indirect
lilﬂ% -gn g)'i’-gﬁel gii7 ‘l"e7aZto ag il;ggrégnl%%l\é\{ﬁrgt%m&rr?&’! lee% ?cg tsrt]eorsu‘;Jl NS t}.!a@ eaﬁ{glltgment site

capsid alone. At day 21 all mice were injecte Intravenous y wit T ug

thréred Ihedatlnae T0oleteatouti dfikbrinfanuhatory potivitplsfithednjecteldast onc,
pmygegbtﬁ%e?%%&85&@5@59&'eaﬂxsﬁﬁa@&a'ﬁeaﬁp g&w&esm&%éng the first

e Increase in the concentration of the pro-inflammatory cytokinc
attychigerd sivriichitedasies sisladrasiBaradgesitroasaintiedcimraaent bond,
prefQRASNHANQR of B-LP od3Rpadmbonbere@s yaice IRMUNEEH Withough exclusively

Q[3-m1L-lccm-,70 showed an average increase or only 0.15 0.27 ng/rEI
pcxﬁcp&foh%é@): N5 3 NG ey PR Rt e e PSR s gnd the second
attd¥brcbl Jitthnea o s afteyioje chiope prige Homdy) igedewith; QL gbeattigision, either

._alone showed an average increase jn serum IL-6 concentrations of 9.52
G R WL mich LG G 0157 A A qpcament he
secincreasehof 21546 i27nB6dng/ tht (P04 8ksTdeseddats itdidaterthatetleclusively by
p ep@{atell?)%?&%% g,g%%gﬁﬂygg g@%@%&%&&&” with QP-miLlan 7_270 were able to

‘neutralize specifica d efficiently the pro-inflammatory activity of IL-la, .
[00p4 |E fimicy:of Qprkeil-lei 1 horsinagisuge soddes dihetnidastechpppiigte with
the P04/ AhilhgCHicarn el @(Pmés}lke-sl,?é_sym%ﬁg IpamWNZation WasieSter ik sccond

the murine collagen- induced arthritis model (CIA). This model reflects
attaelsaensf tHe- irﬁfﬁf’%ﬁ%’gi@al AlHistdfodited dpeitts Brdin & PRESH atBid second
arRHREHS smadds tharefate reerinely used ipassaydhe effieaey®©bmino acid residue,

anti-inflammatory agents. Mg.ée DBA/1 mIé:E were i muni_ze%r“ o acid Tinker”
PrefyipRanLSUNR thFEd dines (HASR %14 Sha5a] With 50UG o Sigp acid timker”
in f{drallalahadt?d tike8)orr@iB (alore(renB)ranth thien dhjecteshirtraide nnallyesidue.

at day.42 with 200 jig bovine type, LT collagen mix ) o
Thlll—sr‘eunaqgmasdjﬁ\l}%ﬁ ,%%terd%o@oé%éc} i"rﬁ%%ltio%%o%%%%\%%m%eé%em Howe\_[er’
thicdiiesgeel mirbdthatsinkonipplete ErstmtaddiindntatidapGacicsiere cven if a
llﬂl@f%ﬁ@%g%ﬁm% hasisdanihe devalopmentabadihiiis sy mpm%lﬁnvention.

clinical score as defined in EXAMPLE 2F was assigned to each'limb _
Thepeiaing el segtdes Jmisa dsninGg SR swetty sse et 3 hocsARigng amino
acidpisknassuahplihing dimbsvwesimeassired alwoveaks afteiiibesegeraf. Further

ollagen injection (4- immunized mjce shawed.an average cumulatjve -

orofA TSR S SRS O L TR e S Gh oo
a selfhavetageupcare ofsurihe 2:8iuMoréovdr ntbeavesage iherdase dshiatompassed

ankle thickness was 18 % for (4-immunized mice and only 7 % for mice

which had been immunized with Qf3-mIE-1al117_770 As an additional

readout of the inflammatory reaction, scrum levels of IL-6 were

determined 1 week after the second collagen injection. WO 2007/039552-

50 -PCT/EP2006/066866 QP-immunized mice had an average IL-6 serum

concaentratinn of 1 92 0O 2A while On-Mm11 -



1 al 17.)70-immunized mice had an average 1L-6 concentration of only

0.94 0.48. Taken together, these data show that immunization with
Qp-inlL-1ctil7-)70 protects mice from inflammation and clinical signs of
Hreh?ifsMotie CIA model. EXAMPLE WEfficacy of QP-mIL-ICEIHFP2(/fi§6866

witBihuiseimedelof athergsalaresis 1AL 7R} Seveprdgepightveeks ald molecules
male ApoeT mice (The Jackson Laboratory, Bar Harbor ME) were in'egted

|
congpiiititthdtishy Wit ither SIG e AhA £YF AT G SXde =18y paikeny.
aryWith SQee R (Aelady onviayoledl 41i28rb6dtRiriand 133 {(baanimals; 1306  alkyl-,

he&B- L-1 aii7,)70 and 2 in the Q13 groups,were received their,
ese 0 Bk B A ) RN LA 0 L 2 Rt oo b
usediet, Mivitioh Yuasheptased oraldip:? indyshaliéstenadigné20i% fainolessoepe of the

i.nveclht%%?tég%bﬁﬁo}{i T OB QP xor IR HANO MUCAMETS:- DGR FROUAY of 4 Teast

Interva roughout the experiment and the antibody response agairist
ond ledaihiTd s recssuresderathebsenay Sadriflesivelrs ity 150d aidthecontext of
um@a%@%yvgnn%aﬁota«;&ﬂ,am&@% dessentialyasdescibed (FangitdaiRid:, more
et'al. (1995) 1 Lipid. Res. 36: 2320-2328). In addition, hearts were_
prefeiidyan aNESral-BsEr ITTigH RTBERATor SUBLKaht Histsibglery prelerred
linleIBFationiessentially As-daseied kydRaigen. B etcaloththeroBslersly genctic

~1987;68:231-240) and.Zhou X. et al. (Arteriuscler Thr Vase Biol 2001 ,
o . VGRA IE7 FF AFTYAS Wl B RATEIAE Pl i e ot of
2 wwith edlichRBSyrtheadbria Was henlexposedicadinothh aspossible Skthegrelerred
. adventitia removed in situ, and the aorta finally | O/ the

o R L O TR R PR
[00H#Amedliceety M@tz@n_eihiﬂamg@aﬁamgdﬁsw@@@ﬁm@ntiwécmaéﬂ@@mbaml repetitive
antl lﬂ'chery;O - r?rf@fe?‘?%'g?ép@t[d ﬁjgf'ﬂ&lﬁmtl\gé{%ﬁléhéﬁlaét&rﬂ@@ a typically

through'the origin of the aorta and harvested upon appearance of atleast
andches Gatbly digSrdenml aBUpHEA dh SBA6FINE TRSPTSRIe EULHEN ERtHE respect Lo
virwarg:fixaddr formaliny stainedwithoibdes0: andiplaguadead@speating pattern
evaluated in 4-7 sections (3 sec%o s in one animal of the groru%gper oled
o S RAAATE S STORLRCAR o BFale G M A e couple
to SRMPIEed oK eapix@nitprlfomithe/plaquadiealatebchuagdtionfused il ordered
he evaluation. An avera roup plague area was computed for the .
BT TR 7TRG Gl (2L pECHUA: GEe LA SRS gy e
ordperfofmaetiowith arSkrdelnt wigstsRdDBvhsieorbidarengtatisticediyably 2 to 15
nard9RIEANG HOQLLO L ERL NG 9@4"1@'%8&9@@%&?@%%'%@@ woelgoly 2 to 8
aorta, these were further cleaned from residual adventitia on a glass pefri
nangiskififfednditir belonPBI e the labdh WaksB¢lBRed 5 mm down from the
[oo@gubﬂ% aﬁtﬁéxeﬁlhe@emé@e@ Ghitd oRgithinalytoniRnestost Opolyanionic
WO 2007/039552- 51 --PCT/EP2006/066866.a black wax surface andT )
magsaRep LRl gRt FTAYRGIHRUAP Y nSIPIEISEIndh RITRE oferiight In oil TRg o™
“pdkdheplaguesiwereiquantifiied bikdiap imaging sbétwarel¢Moticglmageshemically
Plus 2.0) on digital photographs. The.plaque,lo as expressed as the
coug e RS LS B i A L 51 SR O o o RGCc o ords
etebifireation, dividiedbyethéhtoted dovéateiofthe atirta snelasursdtup foathelyanionic

ili ifurcati in;percen . ' ' : ' e o
e ey Shnces can
be enpdiyeddy 1DOYVEPI™IHe WtiD oYy raspohae s hBkéigett ipreiepaspE g covalent
binBhSAWERFecamRinanttkiaiRhacoated @i theELiSiHunlate: Bidiogotcule or
~specific antibodies was detected using a goat anti-mouse HRP conjugate.
mmm@ﬁ‘f@}@%la@iﬁgm@ﬁ%ﬁé)wé?é@@a%ﬂ%%ﬁ A-thensEdesPor tha Beifpyalent
mahilttion givingdaalfxmaxinahbindingindascassayuSpecificitypofthebly a DNA, the
& resp%‘lse_ & SseﬁlS?d oy, me Surincc‘l r'e_ilrin R Il Trpeleases hydrolysis
tmﬁré’ﬂ AfGRE TR I AE et The ToWES sétuis dittition used in the assa)}{, YIS,
prefamablvas@ssigredbihisttowdstseruydrdiisiiotaaluBNERd resulistebtiaes), wherein

measurement of the antibody response in the Q13-mlIL-1 an7-270

immunized animals are shown in Table 1, and clearly demonstrate that

immunization against murine IL-1 alpha coupled to Q13 led to a strong

and sustained specific antibody response against 1L-lalpha, since nearly

no titer was detectable in the preimmune (d0) sera. Furthermore, induction
nf an antihnAdyy reennance ecnecifiec for 1l 21alnha led to a rediictinn of 27 04 in



<1000 0 225400+ 93385 167867+ 121345 522864+ 106887 712061+
144922 621687+ 184389 805370+ 155764 * For 5 animals, the values

are from day 33. WO 2007/039552-52 -PCT/EP24106/066866 EXAMPLE
SVRrteetighttrom TNBS-induced inftahdmatory bowel diseaseP§if/EP2006/066866

pr izatign Hnllsl ( 704N Ha1 Bk 26 of
dmaiﬂ% alian with Q1 3pILid (31427 0.andies Qi3miy1 RehiddR:2691.17  of

Eight weeks old mate SJL mice (5 per group) are injected
WQBtdol ?y three times at two week intervals with either 50 jig of

[00@71]3h %@%ﬁ@@&&a§@ﬁ@%ﬁwlwm&%ﬁ9rm@ mixtute@i:ROggposed

each o 3-miL- lair.,70 L-1P1 a 0ntro|5m|c

of RS SIPRAL 1AL W P VLI 150 Chok TRk gy ficponds) I

mdlﬁstcmmun]mﬂmnd&llrrméeiwe(shgi’dﬂyaameﬁtdfmhzedc%athdsnﬂpcaxﬁcahdgh of the
nmtrobe zesulfonic acid (T 00/ e

pmq]a%mlnlslferg opln%arelgt aﬁ &es cfnp IN ?1 )ﬂeﬁ epc% and ;poqg% B ing udcd within

yvia a p fheter ata distance Of 4
theatetirs tamud. BOay Midig Fois- r@@@mwcﬂaﬂwscﬁé@dwf dredigbasatide, for e><dmp

glyeaa@%%ﬁ@%&9&709@@@;5%;5%@&@%@r&tﬁ%@ﬂﬂhm'&%ﬁ%@galflced

hé colon of each mouse is removed, a specimen of colon located 2 cm

E(}Oﬁﬁéxmaﬁ{%oﬂﬁél&ﬁlﬁy SHixER FTPE SRS R Ak AS Hifd et gréaoe 2 VLD

thatnflaaumation is aradecsemhruansiaiiely ﬁn 1@@431@&@%!@ @fdecombinant DNA
eosin-stained colonic cross ectlons accor to I%&g}rath M.E. et al. GEL\/I
blg that is

teclipglsy- 145 581 Y SEGFC LB 1EGT Pﬁﬂ’fﬂfh‘% |o Wit dipap- refers o a
obiQdSmiLal@ddshs A0 br QEPrindk-1{3d:k0 269salpnre, rocaithiracoiibinatidnology.

milL-1all7-770 Q13 0119-269 r uce »
ThL‘sN%ggicr 1S T ombnh%nﬁ% mU‘ng’ con B\ &% (§ 8 are interchangeably

Lced Weight Toss, as’ compare nized
useﬁdﬂf@ﬂ%f@hhiéiéi@@(thﬁb éimﬁﬂmh'ui@m@fgcolomc Cross- sectlons reveals

(}Ogg]t Q/]h?ﬁ Jrftilc‘?ellﬁhezl%pn?‘ngill%r ?JT%JQILEL;' %@é&ﬂa%ﬁ?%ﬂﬂ%'ﬁ?@rﬁ&%omgml

play a arkedly reduced infiltration of inflammatory cells into the
forpoRdrilcvirgsul whTen CE PEREY it O & BRIt BT ERE PY B Brotein capsid;

oth@?%@%&ﬁ&fa@%@&@@)@%ﬁ@&%&('%’l@ Mige carrying a truncated

100501 o e M e By, e A O R S e s or s pThatac or ron-
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
“non-infectious”, as used herein, refers to being incapable of entering the host cell. Preferably
a virus-like particle in accordance with the invention is non-replicative and/or non-infectious
since it lacks all or part of the viral genome or genome function. In one embodiment, a virus-
like particle is a virus particle, in which the viral genome has been physically or chemically
inactivated. Typically and more preferably a virus-like particle lacks all or part of the
replicative and infectious components of the viral genome. A virus-like particle in accordance
with the imvention may contain nucleic acid distinct from their genome. A typical and
preferred embodiment of a virus-like particle in accordance with the present invention is a
viral capsid such as the viral capsid of the corresponding virus, bacteriophage, preferably
RNA bacteriophage. The terms “viral capsid” or “capsid”, refer to 4 macromolecular
assembly composed of viral protein subunits. Typically, there are 60, 120, 180, 240, 300, 360
and more than 360 viral protein subunits. Typically and preferably, the interactions of these

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



[00181] Familial Mediterranean Fever is a recessively inherited

inflammatory disorder characterized by recurrent fever as well as

peritonitis, scrositis, arthritis and skin rashes. Affected individuals carry a

Wil gerTgB9Fatation in the MEFV gend,/leading to expression &ff HEP2006/066866
replHACALEL PYHRRAFRiRe MigR! GaNMing & shpilanmuitasdnoheMier Ygenemple,
_show an'increased caspase-1 actlvglﬁfleadmg to pverﬁroducﬁqgn of | atur%' dral
the capsigiand RSt aSRtHBBsEnTA Bt fthdlty aftet Y Aa it tPhriGR 2 edra!
synEgtweakstalsh hemerygpte sykinréruacation ucenSpeirgnoup)aseromolecular

*i—m@unized th—‘;feftim‘els aL o V\{}GG 03 inter\lt)%ls Wtﬁtlh 5&0 4%% 8"}‘ vhology, in the above
asSEOYGHTRPSTY 8- 788 ¥ 85 jig Or B VT PE AIohe. TWS Weeks LBieRIne &t
defimehunization albvitesafenjettet intraperitoaaatly wishnebmixtlitée 20amgpining a

-Galactosaming and 0.01 pg/ S - 552~ ; el

el R D oo R o MR P phicle ad virs
likerpelticédi hitp btbsnoisland A ceRrEBY tealEy T FeRPENS® WP S
[0o89MinistraLioR, WREN SOBINARELIO LPHAMURIZELCABH AlS e B XAMBIE Tirus-like

Comparison of (113-m1L-1a117-270 and QP-m1L-1P119-269
parfipkhafizatoNAcRIHEI SRS e AHRENTAR & ISULE MSHErofImELNMoRS Preferably
corRDANTI0Q18R] Kingretth{AnaKioracAmpganhis aieeamiinaniuersianebf, of an

the human IL-1 receptor antagopist, which is.appraved for the treatment of .
RN TR RBREL I e T aPAE A GAn & Ahgar BRI TEghy o e
stritighcarmnaumts 160 mg)phaye teile appliediviasubclitaneousimjectiorawhlacking

@ dally basis. The collagen-induced arthritis madel. ¢ (f
o b o S R 50 S SRR A e B optese
andrmypianization Wattingatily appticationes shaiffere thapeab PKietit yenansible for
virg %ﬁ‘ﬂlﬁ]&? were immunizedsheuignegusiv thregdimesddaveOaltd aldmpass
8) with 50 jig of eithér QP-miL- Ic(' J7-70 (n=8), QP-m1L-1{3119 969 )
virgerkisy el oK W day itk trei infeeliehinbioalortang G da8F a2 QRignes are
Slﬂ?B]QEletWi ne.tvRe lccalagpnmixedwith compleiefiieuned snaditviantinfectious

. From day 42 on, mice immunized with QPmI|_-1al117- and .
virgsplh1 PAARD- 7607 hnk e %%8&508?@&-#}%]@%%@%?}8% (gq%‘f?ec%?vﬂédRNA
badi@iypinisaperigpealdnieetivns o206l RBS corhile thfeésaddifionad (monomers).

P-immunized groups received, daily intra ritolgﬁgl' jections .of either . ..
Pre?@f%qiénf’ﬁgz%% @ 'ﬂ‘ge(neéé}fu(%?%eig %%lé:}fngjg?lkmere;g.cie r %]ﬁﬁya%ﬁec%}llo#%?mw
and3F: St Hiifienai(s) per tmonbesteireshonids! rongtiiyaera. desd ofd & Mgykgdiation,
- _which is;in.tl g 1F jcaci . 4t for humans
A e D o A e o of 200
1005 Iboive type Icailagehaipay Wi incempletdFraamied dajiantsggre. they
mefXamiRed gnadaily basisder the.develapmae idaéasthritis symptoms.

00183] Four weeks after the second collagen injeqtion,lg ,_—imml#ﬂzed tionall
10033 htrdPsioaSh B S ACR IATH BUN BRIV ERAICES RE A& R e iR oy
usiFNAMPL Boripyef Bdhrahila@pid Badi progtnantlhen using Bestfit or any other

QP-mIL-1f3119-269-immunized mice.shawed.average scores of only 0.81,. .
S e AN S DR S
seqiimeseit) feathedan Hveraietcire ofi2RrmwdenBE, redpeatively; Whikarameters
arens]cia(t:elﬂr:ﬁ a&l%g iYyét%aﬁzé?ct:%Eg (!% 'Qﬁ:{ﬁ S %&@ﬁqe@%}ytﬁéympl%@i& the reference

reaching a maxi e of only 0.19. [00184] As an additional readout of
amihe dpifbspaneitory e AetiEIpaia Mot lRgKIaidNESL bIhgIFRimID f48 amino acid

resiBgAsKred Qnra seqular Rasis alouoweeksraftertbha sacand sHAGEM determining

injection QPimmunized control mice showed an average increase in hind
eGSR RBSTIY G IS TSRS SR HEE AR A8 e Sl es or 2
frapRdpclieasss afs2Mant @f3iMEhtibR119-,69- immunized mice showed an

increase qf 6 %. Mice treated with either 37.5 jig or.375 jig WO. o ‘
0037 e T B TP FBRTOBEE B LT SR A BVBTERRS osPomses
agdhsraase of 43 Mianidat GrdburespeCovelsitivinieofiioe itresteowitnBIES: tig & core
- KineretO showed no increase in hind ankle thickness at all. 1001851 In

conclusion we surprisingly found that three injections of either Q13-miL- 1

ai 17..)70 or Q[3-nilL-1[31[9_269 protected mice better from the

development of arthritis symptoms than daily injections of KineretO in

amounts corresponding to the human dose or even the ten-fold human
Aoce Onhvy annlication of the 100-fold hitiman donce of KinarathD chowed an



Average increase in hind ankle thickness (%) day 63-91 3x Qf3 s.c. + PBS
I.p. (200 pl/day) 3.75 16 3x QP-mlL-lail7-770 S.C. + PBS 1.p. (200

pl/day) 0.81 2 3x Q13-mlL-1f3n9-269s.c. + PBS i.p. (200 pl/day) 1.44 6
BOQYE/83eKheret(r) i.p. (37.5 jig/day) 244 13 3x OP s.c. + KIHarE{# 15366866

part I dRYdadt O 316k X A 0rSren s NQIRHENI Rid 3o e pagieRy} B-1iBul Tike particle
EXAMPLE 8 A. Cloning, expression, and purification of virus-like particles .
(VigoHisinig s PRB2G5BAP bbtetn ganatitaty Fidet! tomenssione s e st
whéR2aR Ankaslahd mdvh 10QLS61- Givendie, |argesizle Gklected from the group
Conisr}g%{%lg%lﬂ rﬁ:ﬁl%l;l&g{}ldlﬂgg %Egtrﬁ%er%%sg%{]c%’t?ﬁﬂxgégt? &»i:oéll’]nd iL.-1 mutein, wherein (a)
and (b) are covalently linked through the at least one first and the at least one second
attachment site. Preferably, said IL-1 molecule is linked to the core particle, so as to form an
ordered and repetitive antigen-VLP array. In preferred embodiments of the invention, at least
20, preferably at least 30, more preferably at Jeast 60, again more preferably at least 120 and
further more preferably at least 180 [L-1 molecules are linked fo the core particle,
[0055] 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. [Hustrative DNA or RNA viruses, the
coat or capsid protein of which can be used for the preparation of VLPs have been disclosed
in WO 2004/009124 on page 25, line 10-21, on page 26, line 11-28, and on page 28, line 4 to
page 31, line 4. These disclosures are incorporated herein by way of reference.
[6056] Virus or virus-like particle can be produced and purified from virus-infected cell
cultures. The resulting virus or virus-like particle for vaccine purpose should be preferably
non-replicative or non-infectious, more preferably non-replicative and non-infectious. UV
irradiation, chemical treatment, such as with formaldchyde or chloroform, are the general
methods known to skilled person in the art to inactivate virus.
[0657] In one preferred embodiment, the core particle is a virus particle, and wherein
preferably said virus particle is a bacteriophage, and wherein further preferably said
bacteriophage is an RNA bacteriophage, and wherein even further preferably said RNA
bacteriophage is an RNA bacteriophage selected from Q, fr, GA or AP205.
[0058] In one preferred embodiment, the core particle is a VLP. In a further preferred
embodiment, the VLP is a recombinant VLP. Almost ali commonly known viruses have been
sequenced and arc readily available to the public. The gene encoding the coat protein can be
easily identified by a skilled artisan. The preparation of VLPs by recombinantly expressing
the coat protein in a host is within the commeon knowledge of a skilled artisan.
[0059] In one preferred embodiment, the virus-like particle comprises, or alternatively
consists of, recombinant proteins, mutants or fragments thereof, of a virus selected form the
group consisting of: a) RNA bacteriophages; b) bacteriophages; ¢} Hepalitis B virus,
preferably its capsid protein (Ulrich, et al., Virus Res. 50:141-182 (1998)}) or its surface
protein (WO 92/11291); d) measles virus (Warnes, ct al, Gene 160:173-178 (1995}); e)
Sindbis virus; f) rotavirus (US 5,071,651 and US 5,374,426); g) foot-and-mouth-disease virus
(Twomey, et al., Vaccine 13:1603 1610, (1995)); h) Norwalk virus (Jiang, X., ¢t al., Science



system producing so called mosaic particles, comprising AP205 coat

proteins fused to interleukin-1 alpha as well as wt coat protein subunits

was constructed. In this system, suppression of the stop codon yields the

AP2O8IrterEukin-lalpha coat protein tdsion, while proper termviEiBI06/066866
25Yieldp thegyt 5’97{95 cealpradein. Both proteins aigReodueadss 1461 (1991 D

simultaneously in the cell and assemble into a mosaic virus-like particle.

AlmigE THEe S HRINUSI SERTERD AP S5 ame BIRREY2 Y8Mdbdinly heckpizsposon Ty,

prcq@@nagrq;e"@@% ferminatesh e, suPRes W GatPMNSs T ACKAMNSSma virus; n)
AP590) or TGA (opal, pAP592) were made. A linker sequence encoding
Tipeptite tly- @&%R}‘@‘é’&j"fﬁ N#$189) was added downstream and

[oeiﬂa“ramelbf:ﬂn@ﬁ@@gpmteln;geﬁ@e Kipfe2dranek bt sites:inete addedifofeferred,

lonin uences enco prel acid ces at the
T e i S oy B B iR, TS B h b heren
saidonbprotEint f%mwltm@ms&uﬁtmmr@aﬂﬁlﬁgfmmﬂt MﬂD:m preferably of

 SOSIRRIRER R0 R SR OB/000HOR NN ARCOR O BIAIE o o

gene - amber‘codon - (Kpn2l - Hindlll); and AP592 (SEQ ID NO

[ragpogs theweprotein gene opal codon - GSG(Kpn2! - Hindlll). For

{GﬁmnSthg'%rﬁf R QtRﬁrpé%oﬁlﬁ’%tfﬁ%g{&%m&btﬁé“%wma ment of a coat
ollgonucleotldes 44 (5- NNCCATGGCAAATAAGCCAATGCAACCG 3,

PrO&FEe): 1B NESS 111‘@5’%8’ &ﬁﬁ@%@%@ PelTRREE T B AT iR RTE E aorably at

[eadiGOG TANG %@ERQIAEM%C&&TA&@g@d§E®@ NG B30 M\l'é-$ength of the
% ested Wltg NICO| and Hlndlll an cloned {nt vec or b18 th . 0
W RSSO SR PO I SORh & et SRS el SIS GBS A RIS SRifims the

capghdrlveddirdnmp@E Mmcmefcﬁadﬂgeshmrﬁ mgrthetcilrwwged e@ rathisistector internal
t r rmoerIvk e 7:1
e e e B e el e
[ragaeiHirdiikidigeated RORrdghnent eb@aiﬂb@muhr@l@mr@u@b@@it@érslwms or by
ex&nlg BINCsARination thereof,
(5-GTAAGCTTAGATGCATTATCCGGATCCTCAAGCAGTAGTA .

{(’Gﬁ@ﬂA@A@@m’A{@@@mﬁ@rﬂﬁoﬂ’@fia?i)’fﬁ%’fhé’%aﬁ%ém@%‘téﬁ a e yqiein” shall
furllRe SEGUENCE8LRHRg WA ACKI Sedd KR40 REUFIRElYacW@SMoTe prcferabl
95%%%&';%5 %:e)%g].%g FB ﬁ%@?g};‘%ﬁg‘é %Ecg:z%c'é'g'% a!(rcr(r:]olrlﬁ mla;}i?m%?ﬁ)n(’ or “fragment
of (' GHTLLEGEAGHGEHTAGCGE CATEACALS mBE QHIDING: ﬂ:ﬁb’{émhldr capable of

a“%%i&%&%ﬁ% A R K TATCTGGAAGTCIGICATAGA 3" SEQ ID
[0048): He3pruwhichtaddedtikprieinand dHirnd Hipdshéotida iwitasg@theBiaridiequence
derBds iR RECtvRlY tﬁ@%&%ﬁﬁﬂ?&ﬂlpﬁéé{ﬁ%%Bétv‘ﬁ%tgikge&k%émglfﬂ%em the

and Hind111 and cloned into both vector pAP590, creating plasmi

IMBIRPSBUSCAHTBED Supph@ssithye: aWéfﬁiiﬁé%“ét%ﬁaﬂA?ﬁ%29%réat?ﬁg°/pléi§n{?d or 99 %

1deaﬂ@5%§ggglé§\%g@s§@|@& i&ﬁp@@&h\é@l\lj r?@iﬁﬁ#%@ﬁﬁ%%%%%@fimo a VLP,
maQsalic S djsplaying murine a on.their surface a-
1006¢41 0 8aﬂ§’1€6ﬁf3ﬁm%%%ﬁ% %igm*?bed?ﬂ&rém%&bﬁwgw“ ts of Hepatitis B

virtra ko pmea-avith pfﬁéptdlw5ﬂﬂsdﬂ@ﬁ§ﬂﬁﬁ&srﬁ8ﬂ&ﬁwﬁ%1@|ﬁﬁmiﬁl alia, in WO
79,wa tedb e 17 gnefr
“OB%%zsm.oﬁngg@ ﬁuc ea)énc @oR&gﬁ%ﬂ?&a&%g Iby agn T?ré‘r%gﬁ?hmy
incfrpargtasheigipNMy 579 (giftadémtichalans)otntdiniby A amwelﬁ tfRNAc in the
praéHPrP&‘? k&?&?uﬂkﬁ%ﬁ%ﬁ%@mﬁﬁ%&% 8 AMYAN RIATPITH IR0,
(Raftery LA. Et al. (1984) J. Bacteriol. 158:84 9), and differs from trpT
fﬂﬂéﬁlh rB’e%@éﬁR‘aﬁ*% 1oSBrAS ArabRIiTImI pRBSINNRRIEoR LB RGURFdHSdi troduced

inl QMRS 2L UGplRMpisitinangd Quaimd kanamyein,wereipocuiatgdBeAg.
with a single colony, and incubated at 37 C for.16-24 h without shaking

In BB rSp SRS THBEH Y Wa?sad‘i‘ijufé’&lgﬁsﬁfﬁﬂ%h%6%581%06’0?1{%3{%3%‘ using a
H Bt Ag/mahairipied]ior anedQipginbKanamycinmind teelbaterd air37189, 1-185 of SEQ
overnight on a shaker. Cells were harvested by centrifugation, [00189]
Cells (1 g, transformed with plasmid pAP594 and containing pISM579)
were lysed by ultrasonication in lysis buffer (20 mM Tris-HC1, 5mM EDTA,
150 mM NacCl, pH 7.8, 0.1 A Tween 20). The lysate was cleared by

centrifugation, and the cell debris were washed WO 2007/039552- 56
PCT/EP20NA/OARARLAA with Iveie hiiffar Poonled cirinernatant were lonaded



IgG antibody. Antibody titers of mouse sera were calculated as the

average of those dilutions which led to half maximal optical density at 450

nm. The average anti-mouse IL-10417 270 titer was 1:4412 at (11%}/ ,

WEPROEBIFFHay 28 and 1:34824 onrddy35. This demonstratBs tiRLXres6866
1D 1‘2@q7@§1%§§@n1531ﬁpﬁ:33 EBZ&@@A%@&@@MMM@HW%M 80 are replaced with a

AP205_miL-1a1172270 could overcome immun e
peptsibAaERIS MO RRTIRTCR rCLbgHIE 4 %@ﬁ?ﬁiﬁﬁﬁz@ - This
modifiddtrenngutializatgEof 1b-0 1001831 Bet b niicérithenynifadewitmbodiments,

AF'205 miL- a117 270.were fes f he ty; kit the. hi r&l[qgs i
the AStREITSE PiSicth 18 Sllslornescggtoa}]gE? A ga{gtgtsgvége%?eeref%rel coated Ponding
fragwﬁﬁlﬁ pecforabindnt 4 bsllebptart httafasionprowir ke fvoHEentrieh BFludes

ig/nil, and co-inc tioRs.f sera frampunicRyRigh-bachd;
eon )(éqerﬁ;rlfbir%%nr]] zed &ith r%v?&%%%%é?#% laLl17.770 or Wlth VAPZOE alonemgl e

amimndatB0 phgrliepmotise IOy PrEBinariadss nieRet 7 700 Hecines,
;esp'éHrQQR’"%Sﬂlﬁﬁklmlgqf%BEF@g' [Jbﬁb gien Wﬁ?ﬂﬁinc\ﬁ/tﬁﬁr‘i’s@te&iteﬁiémm&eiy consist of,

biotinylated anti-mouse IL-la an ody and horse ra eroxid
SNy et e e T rely A0, pifenical to SEQ

m Malt7_ 270 inhibited completely the binding of mouse IL 1 aI 17. 770 to its
receptor at co centraﬁa s of 3. o Whereas era fror’[}ke 'C%QE@Q%%%% vention

10065kn R385 a6 6 PR |c§ﬁ ol ng){léry eHfect at ahy concentration
compssd; Thesstdatadenibnstiate ﬂhratnmwnmlzansxmtwth Aqeobinant coal proteins,
mutﬁlllls 0 Ml %%tg?g yigld g lelilCCI ﬁ%‘ﬁ’c@é&;ﬁﬁﬁ%lel)?e@rgﬁg‘tr@ézﬁﬁﬂeﬁg%%hagc

elin era |on 0] mousie n_ym with its feceptor E. In vivo
is srleutvdlifrationhef ol (009U IE i iveEmkaliviny cRpduitrEpEhase RI7: ¢)

bacRALRE Ssﬁfa'&?%;ﬁ){e ?MW@Q"‘ ith, ARy Lsbak] friclQifmige MS2; g)

Investig ated néxt. Four female balb/c mice were therefore im gg unized

bacmge@ﬁasew bh daysaerionhans YEith Aessoionkaes thdy Drepraadeiee % D

baclHESWEr @ IMmiaNizaskathigrsamgtime with AP205 alone. On day 42 aII
mice were injected jntrave gouslyé/inth 1i %of free murine IL- all

(0094 rdB st BFHHEE TSR R G R e LR Do e <o
pro®aNpleswere M‘gidmwmhbeiafce)ﬁﬂma I’mcaﬁtmqplﬁgﬂmm@nchan@tyze@t foptein has
miiaisfencrease, I he. cancentiation of e prednfiammaen; UKL o o

|mmun|ze mlce SImow d an average ncrease in the serum

CP;l(b6 coricentrafiiEof T2 99: 308 SEIRVNErdadIhiod prfifimized Wi 1D NOwS
(R]‘%‘ P%%?d— el]ff;)l:l; %WW@WX%QQ%}% ﬁ@sg‘epfs@dyi@ B 0.08A capsid
0.01). These d o]

ata indicate that the antib ﬁroduced by -
promﬂmﬁ)z%ﬁi@H%WAaDQi?SCc}?ﬁ@ PRI 22D YRYSHERG o he irhfigd S and SEQ 1

NOSP§ i;b @E&%{W@ff@mﬁy tagsRIQrinfiam makyy a:gtlmy of {hta. MG protein); (j)
2007/039552-58 -PCT/EP2006/066866 H\E ein (1 SEQ 1D

SEGBI08 il Vhah SRSt AnLS RS el Ao (3SF

NOThe effiaaay afARA0SuyEiEQ LB mmzqaﬁmwpmmmasmw&i SEEhED NO:21

ine cqllagen-induced arthritis model (CIA). Male DBA/1 mice were

(Af] rilfﬁ”ﬁzlg su%céjtaneously three times (days 0, 14 and 28) with 50 pg of

iOﬁé&hemﬁ@@ﬁefmmmaomwn«nt&)eomms &1@?@5’#58’*) s ¢neRd comprising

or a becgﬁgclptr %@1‘%%9&8@3{1}%& With,200,ig-koving.hapedleaisgenmbxedo acid

h'complete Freund's a djuvant. After a booster |nJect|on of 200 jlg bovine

Se%qaeCEl ebRagan aitive LR Eb SRR 5 BEHES At R85 5 hice
[odEreIxaningy aradailybasisfenthadevaiopmpnkeal arthriissyrptomsists of

A clinical score ranging from 0 tqo 3 was S|gne%to each I|mb acc rdi ngr} armino
0

oyl e grsd Boredaching %Hé‘g%‘étﬁ’ﬂ&’ BEaril BREERKIEtREknass
am@Hethﬁwwwag}rrmumm(m;rmﬂs@ﬁte\ritmmmwﬂgm CP SP (SEQ
njecti wed an average cumulative clinical score
b \]1&5%8 gv%%@gﬁoéegWﬁg 770-inununized mice showed an
average score of only 2.06. Moreover, the average increase in hind ankle
thickness was 19 % for AP205-immunized mice and only 9 % for mice
which had been immunized with AP205 miL-lam7-270 Taken together,
these data show that immunization with AP205_mIL-1a117_970 strongly

protects mice from inflammation and clinical signs of arthritis in the CIA
model. EXAMPLE 9 A. Cloning and expression of virus-like particles

roncictina Nf AP20E ~nat nrotein Anenaticallvy fiiced t0 morice Il 210 19 2R0



creating plasmid pAP630. E.coll IM109 containing plasmid p1SM 579,
providing amber suppression, was transformed with plasmid pAP630. 5 ml

iguid medium with 20 jig/m1 ampicillin and10 jig/nil ka%rm@i{b [T
%rté;%é%ﬁv-%h a single colony, and irggubated at 37 C for 16-24 h without

[002AhkingyrTierptepabediprite ofmivarreiftted SOOI Hisdilif Pyyesie of the
in.v@%yogb%%éégoipﬁaﬁﬂw%9@@@?@&%@%@1@”9@%@%@%%"(Ebnsists of
er.

and 10 iag/mlkanamycin and incubated at 37 C overnight on a sha _
rec RIS Wk FOHARRESHE Y ER TG BIETeMme Ak R prdasisrophage QB fr.
Apvirysylikg particles consisting of AP205 coat protein genetically fused to

human IL-113F [0-209 (AP205 ML-Ipi 1971 The sequence of n.
00 oL e s AT r Y Vgl pET A NICD 116t28g T of FNA
baceatlipigaferOpITan mntsiteukinrisita peihgeprinigbsidNGE 24 (&dsBAIHRCEhage-like
cap(ég SAE&%%%%]TQ %%c%g%gf%; ASGA Tjr:%’%;t%srlq,ﬁi‘ﬁﬁ%t}—)p TRe él';:fsq?d]cro)ntains 180
copBT ATGOATTAGGAABIKNCAC AXAT TGCARGGTEARG ORI SETGIDbN dsulfide

bnd‘%@(dﬁ‘ﬁ%ﬁ‘}i{?ﬂaﬁn?%%%1?%&1&4@@%&@%15%%6@% S Gliyehe Th8 remarkable
obtained human-IL-IP fragment was digested with Kpn2l and Mph/(03/

) | ( . P .
St&iﬁﬁﬁ’(ﬂéﬁ]@d%tﬁ@@én@?@é’fﬁé‘ﬁo%‘fe@%ﬁ?of%&é?cﬁ}ﬁ?f@%@t(Qrﬂ‘]tﬁ@i“ protein may
cortMRPESSAR) sreatincnplasiiid PARGASds 5eHdiNGLOD GontainiRg IR capsid,

pISM 579 (providingfamber suppression), was transformeﬁ with flasmid .
or Bﬁﬁﬁﬁ@?@n‘]l%‘l’eEB i%i(ﬁftmgdfﬂfmv\)vﬁh h /?'Piﬁ.wﬁn%ﬂgh‘ﬁ Bk a6<;ﬁ g??n preanic
solcanamicitewerennogulate S withsa gingle calanybandindulbaxstBax 8wl Gcfoonitrile

16-24 h withqut shaking. The prepared inoculum was dilyted 50x yith M9, .
CoRRREUIT EGR NG 3 L LI o TS TR VAR i S o e
theirabibayed dic37aBidvemightioniahiEhake hCellseore\Haivdstidibgn advantageous

_centrif ion. C. Immunizati mice, with AP205. mil . - -
o AR YL G I U A P MG s
accAE2O% Fhibe-nresat 91989ioTwentyfive jig of total protein are diluted in PBS
10082 R0B rangriniscied;suboutanaous!y,  L00b QR MRl ah sides)RR sfayp and
0, day 14, and day 28. Mice are bled re_troorbnal% on days 0,,14, 28 and hich ;
fr ingconidages 0 IS AR GRS C1981 18 S g s s elavhich is
herBw iELIRA BRIy EL LA Gl ales aiticeatedwitiianeuseplk- 14 3T NO(2EGR /056905
rotein gt a cancentration of 1 tig/m), The plates are blocked and then

ga‘%gﬁ‘ﬁgfgad%f‘tﬂps“e"r‘?&@’b%{em Or%%@%% Al A)s°0; 14, 28, and 35.
j00BBUNEl antibedipscénecdetadiedimith, sheyWidticalyhkabelediantiinaddbigd RNA
antibody. Antibody titers,of Aree t the g of,
o SRR A SR ptps R AR S Ao e sl e
coafrpisinizatibrhwithbARDOB: mi profied 20meg ¢ islds S higrepegifibay also be used in
the@i-RURSHE ML 2B LGS « T bis-Herrnsiiateshahimmynization wish. wo

P205_m1L-1 P119 269 can overcome immunological tolerance and, .
200/ BATE Higtr ik aitiBSHIEY W H FaE8ghiZe SPetifeanl; 1i- 1991 Todeyn VP
conffkiAQ0VPOB9 202 HbiE BHaRRAA6/Q6 6860 Fatnhatieprewtoalizatior gl fication

IL-113 1002001 Sera of mice immunized with AR205 mlL- -{69 are .
e SO Gt T 0 TR il FLAES Pob Y paacbpls 1ehy
imﬂmalr@gmm;)mELdaSAbplqtésaarwitheMefbrmcdoal@dtm{itma:aéyombipwﬁtrably generate
v acrcqgé_!:roec?r%‘é? [ Ic_ilgsFFa f'l‘lnsé?ﬂ Rroteln &l ¢ %H‘éﬁ&ﬁ%?%%%&t%%’ H?!mﬁ@xd )

co-lnCerlS)a e Wltﬂ syeri‘él (ﬁlutlons of sera from mice immunized either with

[00A¢1 208 mike-pE3: 1947 60tmdinithiA Pe0%! dl o haridvtoirAgIpR I SefoRfseopsigts of a
mu?a%%%%@@r@aﬁi%@ OTML 1312286910 thesirmaeebilizrd i HERGRRIRKARSt coat

usion protein is detected with a biotinylated anti-mouse ILO antibodfy and
profpsrrdiieh Perbiidase CoMH Atbal SEuheRAdi RIS Bin e8! substitution
andmsinized with Ad@5 1 Haol 31 3R160 steanalinhibitilaeirding ®é invention
mouse |IL-1 13119-269 to its rec:#tor, whereas seragf;rqgl miceg&LnAnwnitzed hace
CORIREFRPS G8 IR E ud HBEE 6w Y R BB SieliC THEsE Hafy > Pacienopage,
demonstrate that immunization with AP205_mIL-1 13119-269 can yield
antibodies which are able to neutralize the interaction of mouse IL-I
P119-269 and its receptor. F. In vivo neutralization of IL-113 1002011 The
in vivo neutralizing capacity of the antibodies raised by immunization with
AP205 mlL-113119-769 is investigated next. Four female balb/c mice are

tharefore immiinized three timece on dave D 1 A4 and 22 with



WO 2007/039552-61 -PCT/EP2006/066866 mixed with incomplete
Freund's adjuvant on day 63 mice are examined on a daily basis for the

development of arthritis symptoms. A clinical score ranging from 0 to 3 is
Wesighueptd each limb according to the degree of reddening &&d/ &R e866

whabsenvedand ankls-dnicknessehalldirddimpsdgineasuietakoe Weaksresidue

after the second collagen injection AP205 mlL-@), 19 69-immuniéz§(f, Fat
bY Witke SHERH SPd ARVl Bad VErSERoRITRA LB WHEN EBIRp gFég tbion o &
leashRAOSyisAUBIZAE mikevMaigtvenhARROGe noll«buplias-imniunizechmice 11.-1
display only. a minor.incr in.hind ankle thickness, while onhaces. i
nmlﬁﬁ@?)é‘ﬂ‘n?ﬁ%%écﬁ rgm%g es{ax%%v(éfsatrgﬁﬁsin%ree%gagjll ﬁ?n ARG thskehages. 10
parflaken ttogetdeanﬂﬁaﬁerdhttamuhgs i@tﬁrthgrviaz_cazﬁim with AP20_5_mIL1 Pi
[00}%72]%90%%0?&%%50 é%?ﬁ&ﬁh%ﬁtfr&@ d%‘gﬁ%ﬂ]@ﬂ%ﬁ“&&@ﬁ‘&%F'@@%&Emm have
arth he PLE 1

ritis in the CIA model. EXAM A Cloning, expression and
an puidfoalion oftsitadrom 0D i6-260 Too 23] “PrESMICEBHEE SBdiehaerein, refers to

the E@%g&%ﬁ@?‘@f ACids,L16:269.0l V0 aRIs L3 (DHunk QRGe 29 pWasat protein,
amplified by PCR from a cDNA I|bra% of human liver tissue usin

of tgﬁmg{m&bﬁ preferghly of the VL

cal ARATAT GARALECH HQTAGGALGAGT GAATPGEACHZ v SEQVDP of the RNA
NQ:124) and HIL-2 (5'-.ATATATCTC_ZG?%G.GAAEGACA

baclRRMPRIFCE AT CRPERLE 5V SEGT N 125) Sihested with Xhol and

100FEQOoRX pnd clapadsiotodfe @xpressiotivgeton gETAR R(t)b§P0204fine residucs on

Plasmid pET-42T(+) was constructed by replacing the whole region, -, ...
o RS T T BB T L T Ak Oh P AL (N a g i
of ﬁmms&@&mwiwmm_@Né&aw&hiﬁi_ﬂufamilhiftatbfih@ expiessiopotd to the
ex: QISR QLINIRIEP! Px%f%lf%%éﬁf%‘é"gf A&EH ARl AR REQIRNQ: 1RUne residue,

comprising a'His-tag and a cysteine containing linker. In a first step
poipfiagrindpEing 2a(hy waer @igeistecd\tith the restriction enzymes Ndel and
oo™l Jiberating 3 oR8:bp J%e&a@rigl}s%‘é\%%%é@%ﬂeermw APt can be used
g

_terminator composed of a GST-tag, S-tag, twg His-tags and the multiple .

o dhsrgeSher PR Fo bl BOPEIBRS REEIEACEORAAD e edrap L 'nicntion. e

vinkagkborei ot Rbind et Lwasiselatad Apddigated dmifiedynnemat of mutant QB
igonucleotides 42-1

complementary 9ligg : " . ; e
CO PO GEATATE CARTTEAR GO e AR LRRFIR comsist of am
amikd GAT TAGeBeSEQIE KA 26) @ndpldf 2 CIEPAGBTARTSO:16, Lysl3-Arg of

EN AAGCTT. T -3
S A e e se [ L IO N S b e
1D PEOTLE26 3 vies (iNSEAZzEA DY iy estidihaaitt YESUTEL SPeHzyrmiekoxHEl nEQ 1D
No?s\g”aﬁ@fé)" %éo(ﬁécbé@ﬁlet@wt@ canpealed pligoaugtegtidesd els). The

51-TCGA GCA CCA CCACCA CCACCA CGGTGGTT :
CongEHAORT ARTNATT e TAR TteI30 SEOAty NP 81 dnlik ignsoat proteins,
mueTAGRIA TIAGT GAAT TATERASTARGAACSAGEGIHEHRS GTEC 1GGE905. In

GGTGC-3'; SEQ ID NO:129), resulting in plasmid pET-42T(+). WO
P, C E T 0UE S OS S e IO ET TR LA e sbove
[00nsgntianed fragprenthil badBn26Dinto: pETA Tijgavenrisketoipladinidparticle

colitdl o e Sak LRI SN0AGR AR WIREI o mutant cou

of an RNA bacteriophage. Tgus, this value is

rrespon mature human nd a His-ta a C-terminal
protystefi2comaining linkee(CBCHSED, IDAINDE E78ysTHkngHel fogten. In a further
pre{%rt%ﬁi @xﬁﬁ&ﬁlﬁ%@fﬁﬁ%glh@ ﬁ?&%fé‘&%@&@?&fbﬁ&k‘%%ﬁ%%@ HnNEk 1B ontialty
0

The original alanine residue at position 117 uman |L-1f3 was changed
of, 5 HEIBAENFI CARS RIS RITPHA PR AERPTSHS WS HILHE PRI AR M B Erie- RO 16

17, 181538265 Rratelp was PeHarped essentially as described for the murine
mlL1f3,19-769 protein in I@(g\MPLE 1.B Clgning exp%réassi n and

(00 kiR AR SENOnRAR DS ES B PRINEIETI0208) By Sitd ifbctedf! Fassemble
updmuirpenssis of thebplasiald ipET4Risklkid 1 BIL6269] expressinéelbfs (1983),
for ten different mutant human IL-1P]]&269 fusion proteins were
constructed. To this aim the Quik-ChangeC) Site directed mutagenesis kit
(Stratagene) was used according to the manufacturer's instructions. The
expression vectors for these mutant IL-113119-769 proteins are listed in

Table 3 together with the oligonucleotide pairs used for their construction.
Evnreccinn and niirificationn of the differant hiirman Il 2 11211A-20 miiteaine



PET42T-hIL-113116;20 (T9G) hiL-1131 16-269 (TK) (SEQ-ID NO: 133)
T9G-1 (5-GTACGATCAC TGAACTGCGG TCTCCGGGAC TCACAGC-3";

SEQ-ID NO: 147) T9G-2 (5-GCTGTGAGTC CCGGAGACCG
PREPTERBTG ATCGTAC-3"; SEQ-TD NO:148) pET42T-hilLT 14T 1RHg8ee
KofRLUG))iTilickt 2i9 RKIL Gx4SEQD SSORL34Y RIZGA (1986), Adhin, MR. ef al.,

. (5-GAAC TCGEGGACT CACAGG3; SEQ-1DNQ:

e e R RS LT A B 50 QAR oo

PazﬁélﬂavoﬁQSSQk&kaP@Td@@%ﬁm%aa@@@ﬁ@fmswz-, et al,, Protein Sci.

5:2@?5@295‘@}9@@52@%%‘%3&1!\%‘IJ/}.leBJi@tsz’iQ :@%ﬁflﬂi@@% IDNQ:E3Bushko P. et
D54R-T (5- CAAGGACIAAGAAAGTAATCGCAAAATACCTGTGGC

al . Erordie SE8-13 NGB Bharlastsl. | Mol. Biol. 244:279-290, (1994)) have been

disSes Gr@@%fyﬁﬁ GlAddb TGCEATIARNA Tk fRbsbsT 8’ baQdimined
(G%%éﬁ@}ﬁ% %261);-%4&2% 39%%(%@?%%&9—]5%451 lﬂ ISI)I%S):L 8%1"1%‘ nggh(% 'o;‘rfx?ali{on, surface
xR B GO RAC GATATAAGTAAATT CACCATE GAATTGaEG T6:+3ir&E@s: IBan be
O R e 0 R TN L) AT PRI 1T S o b oy of
-3 - : p -h1L-"113116-
ins¢ARE 315LpsHLxid01ABeBB9 advantage of the VLPs derived from RNA bactcriophages is
their high expression yield in bacteria that allows production of large quantities of material at
affordable cost.
[0080] In one preferred embodiment, the composition of the invention comprises at least one
antigen, preferably one to four, more preferably one to three, still more preferably one to two
and most preferably exactly one antigen, wherein said antigen is an 1L.-1 molecule, preferably
an TL-1 protein, an IL-1 fragment, an IL-1 mature fragment, an IL-1 peptide or an IL-1
mutein, wherein said JL-1 molecule preferably comprises or even more preferably consists of
a polypeptide having an amino acid scquence having at lcast 80 %, preferably at least 90 %,
more preferably at least 95 %, even more preferably at least 99 % and most preterably 100 %
sequence identify with any one of SEQ ID NOG:36 to SEQ ID NO:116, SEQ ID NO:130 to
SEQ ID NO:140 and SEQ ID NO:163 to SEQ ID NO:165.
[0081] In a further preferred embodiment said antigen is an IL.-1 molecule derived from an
organism selected from the group consisting of: (a) humans; (b) primates; (¢) rodents; (d)
horses; (e} sheep; (f) cat; (g) cattle; (h) pig; (i) rabbit; (j) dog; (k) mouse; and (1) rat. Most
preferably said [L-1 molecule is derived from humans, preferably comprising or even miore
preferably consisting of a polypeptide having 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 the sequences selected from the group consisting of SEQ
1D NO:36, SEQ ID NO:49, SEQ ID NO:63, SEQ 1D NO:64, any one of SEQ 1D NO:67 to
110, and one of SEQ ID NO:130-140, and SEQ ID NO:1635.
[0082] In a further preferred embodiment said IL-1 molecule derived from rat or mouse,
preferably mouse, wherein said IL-1 molecule preferably comprises or even more preferably
consists of a polypeptide having an amino acid sequence having at least 80 %, preferably at
least 90 %, more preferably at least 95 %, even more preferably at least 99 % and most

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



(AEE5e'51) (SEQ-ID NO:137) EE-1 (5
CATGTCCTTTGTACAAGGAAGTAATGACAAAATACC TOT0-3'; SEQ-ID
NO: 153) EE-2 (5"
BACKEBTATTTTGTCATTACTTCCERGTACAAAGC?AC ATREFEEP2006/066866

NOELHOND NEQPETEIH-Rb: éspsTEé‘liﬁ‘%&)(ﬁﬁs&l@Baéé%) SO ND6HRER SEQ
ASND521 (SEQ-ID NO:138) SND-1

1D Nt H P ACANB ARG AAE RTR B’f‘GTGGCCTT (5-3; SEQ-ID
16ORED: 155 ) SNEIe (Breferred embodiment 1L-1 molecule is an JL-1 alpha molecule,

AAGGCCACAGGTATTTTTTC TTGTACA
preg Bbi)éé? %@ ﬁg%@’%%‘&@ll 93[ (§ ﬁ%,é%lglﬁ I?&A[”:g %Bﬁ%gx %rc fragment, an
1L-(KOBBAKGDSY{ SE Q=N CipBO)KBS65541e(Sh said 1L-1 alpha molecule preferably

co@gc%é:rcl\fg&ic gl%%(%rceg§@§ (% éM%PMT}%I& E@E&TE Gl Rid sequence

ha@@A@A@G@AGAMW@WW@(lW@A@@G@@%M@C@M% %, even more

pl‘@%@[ﬁ%ﬂ\l@a&@ QERE 2T 1‘?:er§:@1 ‘%% L&%WM{% any one of the
69 (Q126A/E128A) (SEQ-ID % 1 (5'-

SGWW@WN@@%@@?@WE\@@%@ A&E TEEEAET CEREIR NO:63, SEQ
1D RBQH DSE'@IEim RE280 an CARGACBAGCAHTGTIAG HEdaEed cmbodiments of

IL-{(é;I% ha mo(l%:cu es %r-lf; 1%3-[&1(13 Aca?phg IEn(c?lelgiichopg'c cx)dbly human [L-1 alpha proteins,
human 11.-1 alpha fragments or human IL.-1 alpha mature fragments, wherein said IL-1 alpha
molecules preferably comprise or even more preferably consist of a polypeptide having an
amino acid sequence having 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:36, SEQ ID N(O:63, and SEQ 1D NO:163, most preferably SEQ 1D
NO:63.

[0084] In a further preferred embodiment said JL-1 molecule is an IL-1 beta molecule,
preferably an IL-1 beta protein, an TL-1 beta fragment, an IL-1 beta mature fragment, an IL-1
beta peptide or an IL-1 beta mutein, wherein said IL-1 beta molecule preferably comiprises or
even more preferably consists of a polypeptide having an amino acid sequence having 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 the sequences selected
from the group consisting of SEQ 1D NO:49 to 62, SEQ ID NO:64, SEQ ID NO:66, SEQ ID
NO:89 to 116, SEQ ID NO:130 to SEQ 1D NO:140, SEQ ID NO:164, and SEQ 1D NO:165.
Specifically preferred embodiments of IL-1 beta molecules are human 1L-1 beta molecules,
preferably human 1L-1 beta proteins, human IL-1 beta fragments or human IL-1 beta mature
fragments, wherein said 1L-1 beta molecules preferably comprises or even more preferably
consists of a polypeptide having an amino acid sequence having at least 80 %, preferably at
least 90 %, more preferably at least 95 %, even more preferably at least 99 % and most
preferably 100 % scquence identity with any one of SEQ ID NO:49, SEQ ID NO:64, SEQ 1D
NO:130 to SEQ 1D NO:140 and SEQ 1D NO:165, most preferably SEQ ID NO:64.

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

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



WO 2007/039552- 64 -PCT/EP2006/066866 EXAMPLE 11 Biological

activity of human IL-113116-269 and human IL-10116-269 muteins

[00207] Three female C3H/HeJ mice per group are injected intravenously

With28@ o8p&izeither the wild type humah-1L-10119.169 proteirP&il Gifaoes/ 066866
ILIP%K&H{E%&E%?’&%%%@@ B@@Bamgt%n%x%x@%%HE—%QE&%EHFlmd, still more

samples are withdrawn before and 3 h after injection and analysed for the
prefgralive aHEHASE N R eUREER IFHGE BRBYHR-inflammatory cytokine
[60%k16. 1M ice niretad puithi tbe mishiype aman: Lholddd & 4801 proteip soWherein

.a strong increase in serum 1L-6 concentrations, Wgyer as mice injected . .
saif iy GINERST B1E FARAILPTITS 68 FuE pPSTHO She oy & iy vpepiide
haihigreaseponoiinergasecdtaih EX ANPREA D ASCahiplindeaf R0rhamore prelerably

L-1f3116269 and humap IL,-113116-1 uteins to Q13 virys-li 7
o i 00 0T RSl HBsifing o e Uit ODERAAR 00 % ssqueace

idef(HyptilfaR6nprat8F aiht Mok 3eumaR QLU 0:09269 muteins of EXAMPLE 10

160 ffﬁlvai%éﬂ@éﬂﬁgpéﬁi&'@%%ﬁiB%&?Eﬁ?&%‘?%‘?&%ﬂl% a3 ‘i#‘?ﬁ%igﬁg GAPotem, wherein
EXAMPLE 2A. B. Immunization of mice with- human IL-113116-269 and

saigyythan Alpha ITeBIREOAIIEIS EOUPIEEXCOIREPSIIqOD DAY feprales of 2
polRABILIMNIGS RS ArRUR LR IRMURiZeshWith R3Goupted, to.eitherithewdld: o0 o,
type hIL-113116.70 protein or one of the hIL-1 3116-269 mutein proteins. .
momfwﬁi%ﬁmalﬁaﬁb?e%w@dﬂa%%@ﬁ#%@é*fa 580" oY afdij@aepreferably 100 %
secouheutanepusyit9 phontwe epiaksides)con dayrDihbdang 28nddice: of SEQ
le roqrhital 1 day 35,,and s ere analyzed.using ELISA )
I S Vo e e e e T R Bt A g T o
promwiegen s thewilditypel phnpastdin 3 d B2 6OnprosesmrC e ISére preferably
1002101 El 1SA. plat [ d either.with, the wild typ .
o B S L s prory st
95 torventreaiorriadidyml. T Plaresnierebliyekeadbind thén sndutnaretiovithy with

sE8Aiplydiited mouse sera from day 35. Bound antibodies were detected
with enzymatically labeled anti-mouse IgG antibody. Antibody titers of

[00#Hude sérahnere-Caledistr S8 widralie'br tRodspiiafBrs WillcH Ripgrotein.
whbihineaimal oplicreensity-ak 450 hm@ndsase showndr TablehlyWelsists of a
E2097'/ 39552- 65 -PCT/EP2006/066866 .Ta;ble 4: Q\?#r-;?lb} 1Zlb 27?? £ 90 %
PORRHRY Sl AL AT SSBERERSE P B SE B iMomRsBlGP i 125t 90 %
mofRfBrdftrlbix14 3346 763, arv QL3 picf3bb G- 26Rmsu i vactimes. Maecibey 100 %
Average anti-hi,-113116-269. wild té{geé ?E@t‘?&f%%m erage <tino of SE
o S 8 Ve S A8 gpisine o 570
D 1828237 SR IR NQ:821 Blos P(HaBY 2328751 11847 proed6 66+ roays IL-1 beta
protein, wherein said human IL-1 beta protein preferably comprises or even more preferably
consists of a polypeptide having least 80 %, preferably at least 90 %, more preferably at least
95 %, even more preferably at least 99 % and most preferably 100 % sequence identity with
SEQ 1D NO:49.
[0089] In a further preferred embodiment said IL-1 molecule is an IL-1 fragment, preferably
an IL-1 mature fragment, and wherein said I1L-1 fragment or said IL-1 mature fragment
preferably is derived from mouse or human, most preferably human. Preferably said IL-1
fragment or said I1L-1 mature fragment comprises or cven more preferably consists of a
polypeptide having an amino acid sequence having 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:63 to SEQ ID NO:66, SEQ ID NO:130, and
SEQ ID NO:163 to SEQ ID NO:165.



Qp-h1L-113116-269(L6A) 120224 7658 89377 17965
Q13-h1L-113n0-269(T9G) 261249+ 153716 224809 131823
Q13-h-11-3116.269 (RI 10) 278342 50296 279290 47232 QP-hIL-1131
TE28T/MBAR) 269807 122351 20656~ 90998 PCT/EP2006/066866

10064 3-1M la- 3L 1 BreR A AN B30 5114 6D 8319324 1 2BREH0 RErhiL-Lddbha mature
16-269 AEESg%%287625 s 143835 22986 ? 1 J

fra I I %09 WAHrL 1512% ?-2i6 gl. activit
RINDELISY) B88d5 1287 TOT16 BB IRV - 119N 18128 0= y
and(KE3HIK 658h<4037d 21.402504 3%52&35{3&97@3&3&!31& 1d3pd6:269 cven more
prcggélb%g%%%g%l 39 51?}/%3137&43&\!1110 an amino acid sequence having 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 1D NO:63 or SEQ 1D
NQO:63, most preferably SEQ 1D NO:63.

[0091] In a further preferred embodiment said 1L.~1 mature fragment is an 1L-1 beta mature
fragment, wherein said IL-1 beta mature fragment preferably comprises biological activity
and wherein further said IL-1 beta mature fragment preferably comprises or cven more
preferably consists of a polypeptide having an amino acid sequence having 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:64, SEQ 1D
NO:66, and SEQ ID NO:130, most preferably SEQ ID NO:64.

[0092] In a further preferred embodiment said IL-1 molecule is an IL-1 peptide, wherein
said TL-1 peptide is derived {rom mouse, rat or human, most preferably human. Preferably
said IL-1 peptide comprises or cven more preferably consists of a polypeptide having an
amino acid sequence having 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:67 to SEQ ID NO:116.

[0093] In a further preferred embodiment said IL-1 molecule is an IL-1 mutein, wherein
preferably said IL-1 mutein comprises reduced or more preferably no biological activity, and
wherein further said TL-1 mutein is capable of binding the IL-1 receptor. In a further preferred
embodiment said 1L-1 mutein comprises or preferably consists of a polypeptide having an
amino acid sequence which differs from the amino acid sequence of an 1L-1 mature fragment
in 1 to 3, more preferably in 1 to 2, and most preferably in exactly 1 amino acid residue. In a
further preferred embodiment said 1L-1 mutein is an IL-1 beta mutein, preferably a human IL-
1 beta mutein, most preferably a human IL-1 beta mutein selected from SEQ ID NO:131 1o
SEQ 1D NO:140.

[0094] The present invention provides for a method of producing the composition of the
invention comprising (a} providing a VLP with at least one first attachment site; (b) providing
at lcast one antigen, wherein said antigen is an IL-1 molecule, an IL-1 protein, an IL-1
fragment, preferably an JL-1 mature fragment, an IL-1 peptide or an IL-1 mutein, with at least
one second attachment site; and (¢} combining said VLP and said at least one antigen io

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



170434 86831 1002111 Q13-hIL-1[3116_269-immunization induced high
titers of IgG antibodies against ItIL113116_269. Moreover, vaccination

with either of the QP-hIL-1f3116269 mutein vaccines induced high IgG
fterapatRariseboth the respective hib-213116-269 mutein useBESEP2006/066866

the IHAUARTEN saRd theviichtyp gkl 1113348089 REAER N nidn ﬂ%tﬁ?owsmn of the at
neutralization of human IL- 1f3 [00212] Sera of mice immunized w %(t %D
erably an IL-1

leagt ipsieattecBither Witd ByecHie- 11 3+ 16 W8S Broteitt-or {528ME bt B

matlliétfﬂdlg%i]elﬁ aﬁﬁmupetnﬁiw&r erfgsted-fortheiridbility 40l sakibiidRechintingchment
uman Il.-113 rotelnt 37 gﬁ’QK LISA platesw re th ere

St Go L W BRI E IR T LGPIEF RE R OISy Prfers
in Cordentration oplrifghmhrang, soeﬂmaubhtedgwmsengal Idilttioms IbAthe 1s added to

S RS A S SR PR o e .
muyis déteeeddngith’eebidtinylaeacuhitiuiman ¢ally s3mabtisedy and horse

[ooBaglish psroxidase conieaierlaireptaddin. Al Seranaices agaiNgt least one first
" Qb@h”_ 1 PI16-769 mutein vaccines comL)iIetely inhibited the binding of
alta

AP I HARse A 19 g1 b 1BS HER U Ry 18R LR CORE SHfEliBrY gite via at
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et PR By oI A O S Dol i s to e
gerR TEd@IAG 260 pratepnoositio dnthof Whe hHudRl 16a3/2&mbteietdeised by inserting
investi Three female C31 mlc
Sequrﬁ%%sn%fégctﬁr‘gel n(1)easn[<]ntrilaCE CO% 4ela¥n %%eﬁ%ﬁ?gg jlg o%‘) eith ré?rg\?]ag%?ﬁmco has
bee@dedjaydssiallalmrﬁmhizeﬂfmmé Tar%hwat@@mmvéﬁmﬂb}nw}mill}igtmtﬁwy have
N- WG L AR (L8205 R 6PpYPhNIRe DalME Mice 2te dnissted atdheample

same time with the same amount of wild type hIL-113116-269. As readout

for gheh@ Rt SRR abaviep BT oS BIE- 10l arshBohse T igaRplese. The
fusREE Willerawn ipedistehehafore andid;hafiesiniastipmand apalysaddgiession

the relative increase in the concentration of the pro-inflammatory cytokine
whigh een b e R R R BSREBYrong increase in scrum EL-6
[weepcm&qﬁmgnsr&hbaf&&r 16jebkiomaf h&adﬂtﬁﬂ&ﬁt&ﬁ%@so&ﬁhﬂ%ﬂﬁﬁﬂhﬁ@d the coat

/ Ied o the |Id t&/ ehlL- 1131 &269Qprot in,or.to.one aof the i
pmfﬁlll_li f?l u elns %mno S gﬁnénrﬁ%hgr%aage n se]r"l&&ﬁ]1 Lfa PIeE GIRo acies
to Fmdmsitmglthétauiiemg jectedhtnd. -9y 6220018 eéﬂgrelnwwmwldz@dobyl thexibility,
whﬁﬂt&%?“%%ﬁ%’s‘ﬂ%@ BX@‘BQ{%Q!@G&%%M&%%fji%sufg“le @e(atlencc into the

SU-induced inflammation by immunization with QP-mlIL- 113119-2
seqmmrzf@ EbhisibangeanfulimfarhmatBw drssterey th e astRmbla by the presence of
the %@&@t@;i%@f monosodium urate (MSU) crystals in joints and
I{mgerlartlcular tissues. MSU crystals have been shown to activate the s
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13119..20-immunizéd mice show marked y reduced neutrophilia
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00/ SINiZRG sHbsaseaushs thies times aé two weeks intenalsawith. 50 jigalso an
Q(3-mlIL-1 Pit9_,69 or WO 2007/039552- 67 -PCT/EP2006/066866 50 ng
of Qp VLPs alone. One week after the last immunization all mice are
injected subcutaneously with 100 lig MOO peptide
(MEVGWYRSPFSRVVHLYRNGK, SEQ ID NO:191) mixed with complete

Freund's adjuvant. On the same day and two days later all mice are
iniected intranaritoneaallvy with 400 na of nartiicecice tnvin Mice are ccnorad



(i) an IL-1 beta mature fragment comprising or preferably consisting of an
amino acid sequence selected from the group consisting of: (a) human

IL-1 beta 117-269 (SEQ ID NO:64); (b) human IL-1 beta 116-269 (SEQ ID
NO 285¥3¢8j2mouse IL-1 beta 119-2695(SEQ ID NO:164); aR§ {dFae066s66

<mBORIRR.ACKE S8AUSNGRIMNICHiB At leasid@ads Apreip@bly @I,Jﬁaﬁb&&ﬁ/@ to coat
identical with any one of SEQ ID NO:64, SEQ ID NO:165, and SEQ

Prokgs: TBA2R1 3 mgm%&éhme& o @vﬁa%m%%ﬁaq[w@fa ?aata?ﬁ%aﬁ%?ﬁssgn WO

200 gveferahlycensisic of applypeslidaharvinganaminaadidepouencey way of
Whereln said amino acid sequence differs from any one of SEQ ID NO:64,

efIRFSEQ ID NO:165 in 1 to 6, preferably 1 to 5, more preferably 1 to 4,

10088|l mﬁﬂépfﬁfé@ab&jcsmbe?, zrstﬂbrhﬁcé preferablin| ofd>2stancpbingst MS-2 Cd}m‘ole of

fon%fefefab '“ %act' Lamin 88'11115 Wa ﬁé Whergin RIRIGIaRY Seifkine residue

amio a reS| e(s) are ex ange y anot er amino acid residue; (iii)
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IL-1 alpha 119-271 (SE mouse IL-1 alpha 117-270s (SEQ

Cysrgrﬁ@%@?nal??dllféscar@%?ﬁiWd%e.éeélé%@ﬁ&é%ﬂea%eét%h%wéed puch as an

ijfbﬁgfg@gly@%%w&;% identical Wlth any one of SEQ ID NO:63 or SEQ
D NQ:; 163; - 68a - (Ig)\ﬁe‘ IL-1 a uteln W% reln sa id IL-1 %
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amino acid residue. 2.The composition of claim'|, wherein sai
Trrqvisiellal € sl b Inemyne slahviin, FramnensTietesiomes ibesisisiny: dglof hem.
251:I§gr@;1§glgpr 2, wherein said IL-1 molecule is an IL-1 beta mature fragment

comprisi r preferabl consistin acid s nce selected .
005 IS0 ComEi T EaPRRI 1L PRO L] P RS (S Tg o chion. th
assNEEA) ot iaptast kel Vietaahd GH2GH (&E@ﬂDzﬁd@érﬁS)¢ (B)hausecille] does not

beta 119:2 E 164 an a |no eguence
coqgagﬁeasqlﬁgsbogd DF fy g cz*r dgggg rﬁ st':' e secon\;a aét chment

0, Or prefera eas o Itden |ca any one o
cortPriNG: 64, IBEQGADYNG; 1655 udihotdBE Qz DN O\.’fﬂﬁwy%Th?e eonpdsition opreferred

emBNA06 OF el3ME O RS EIRSAD b M OIS IS Atk PSAMYIRID 1cast
one 1L-1 molecule does not comprise a sulphur-sulphur bond. Further preferred hereby, the at
least one second attachment comprise, or preferably is, a sulthydryl group. In a further very
preferred embodiment, said at least one first attachment site is not or does nol coniprise a
sulfhydryl group. In again a further very preferred embodiment, said at least one first
attachment site is not or does not comprise a sulfhydryl group of a cysteme.

[00101] In a further preferred embodiment said at least one first attachment comprises an
amino group and said second attachment comprises a sulfhydryl group.

[66102] In a further preferred embodiment only one of said second atfachment 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 IL-1 molecule to said core particle,
wherein said only one second attachment site that associates with said first attachment site is a
sulfhiydryl group, and wherein said 1L-1 molecule and said core particle interact through said

association to form an ordered and repetitive antigen array.



-69a- wherein said IL-1 beta mutein comprises or preferably consists

of a polypeptide haying an amino acid sequence, wherein said amino acid
sequence differs from any one of SEQ ID NO:64, and SEQ ID NO:165in 1
tor @ 2prefevainly 1 to 5, more preferabl{9-to 4, still more preferBIYER2G63166866
still more preferably 1 to 2, arid most preferably in exactly 1 amino acid
residue(s), wherein preferably said amino acid residue(s) are exchanged

[0 P HnisthertBenivietaeRd eshadencst, Thélcompdaiisnie Gl 2nvdraiatein, more
pre3aigh1-+h molesulg s MR heds Retamuteinandiwherein said Atk belde comprising

mutein comprises or preferably consists of a oI peptide of SE@E
or RREHTAP SETD RO TATE NG €ompSSOno AL el saieferably
SEtbbmolecule sraniibAdeta raieia rasihaherei- Sﬁlle_Clt&iﬁiﬁnﬁ@,Lﬁ&ifthbly the

hiL- 1131 269 D145K 0:13 - 70 - 7 OSI'[I
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mouse IL-1 alpha 117-270s (SEQ | . ‘
[urthed pielamif o abiel seerietiee Wtiich %%@reélstﬂ% e prsfardbkrat Yersein said

12 % enfical with Any, A6 Lf BERIANG 63 QS BLBING: 28305 8ndh§e 11.-1

composition of any one of claims 1 or 2, wherein said IL- 1 molecule is an

moj Ecmlam%a ﬁ%@éfrpfﬁfﬁ@?é‘n AraBadImeR Al Tehieetinisdace i p Bt alsypinus of
sm@(@ta@ﬂ%ir@[fcaa,neégm&d@f Raving an-ARNINg asithseqyenaginvherein said
sequence d|ff rs fro one of S 0:63, S
0 e IS B KBt 1 OIS Ry s PP Selrabrments
coﬁ@ﬁsisglhmm poeferdbly b tH3 dﬁnﬂmer@pjﬁjﬁmlylmdtmapmb@m@mz 140 to 160
amiSTeraply %exa‘%“%( r2mino, E%'& ldues). Vgﬁ‘ér%'é‘npbefﬁase%'x Sald; protein of
amino acid res| are anged by another amino aci fesidue. 9.
baCTMQphﬁamm@ﬂbawmekaaunfs@f@Ss whnieremrsammg_lthglalw_p’! difie coal

prodRNA PacigrioRNAGS: vi4Pa - 10. The composition of any of claims 1 to

9, wherein said VLP com'gorlses or alternatively consists of, recombinant

00405} proraiites HERNES Of Herd A its thSkebf T eraFn I Bhctereptasmants and
alsd G SRAPRSIINR, ahanyeng.af @'@Hf’ﬂﬁj&)@ucl@g whetri %@@(ﬁl}ﬂ;ﬁqsmg AP205 coat

bacteriophage is an RNA bacterlo age selected from QP and A
projansrisedhpb Sion B EH of AAINS 1t6%8! Wk ey e ESFHHH%‘SQ o this

systeeombiranieoal proteinscibary RNAlkasicphage @3 otdia. fien, while proper
compositi an ms 1to9, wh n saj id. VLP comp rises the, coat
e o S O e R B B B S s o
thel@eﬂ/\m@aﬁfsairﬂcnrstmttaehm@nvwe iBhinkdschnrgaidisastng aysaohnreftat large
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IS a non-pe i he COI’T]pOSItIOﬂ of any o claims 1to 1

mcgiRerdiasal it aHad Hieit gffé%#ﬁﬁ}@é@@?ﬂ&éfé?amm%ﬁwwc cvel

surgreuireferalyan aming graup ofa lysine. s Tm?es@mz@ﬁmmgf an;slasmld
of claims 1 to 15, wherein said second attachment site comprises
OVETCXREFSHI & SWPBLOERR Grouis ﬁf@%bﬁawasmtww%m§wé?% (Smiley, BK.,

Migysteine, (1993) Enhanced readthrough of opal (UGA) stop codons and production of
Mycoplasma preumoniae P1 epitopes in Escherichia coli. Gene 134, 33-40), which encodes a
suppressor (-RNA recognizing the opal stop codon and introducing Trp is used. Suppression
of amber termination can be increased by use of plasmid pISM579, which overexpresses a
suppressor t-RNA recognizing the amber stop codon and introducing Trp as well. Plasmid
pISM579 was generated by excising the trpT176 gene from pISM3001 with restriction
endonuclease EcoRl and replacing it by an EcoRI {ragment from plasmid pMY579 (gift of

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



17. The composition of any of claims 1 to 16, wherein said first attachment

site is an amino group of a lysine, and wherein said second attachment

site is a Sl(J|f_h dryl group of a cysteine.. 18. The composition f

Rt ok , Wherein said first atta ﬁrﬁent site is not a sulfr%%(?r@lé é??%%{g.ﬁ%é
a niarFheé cpifigodifefeof ady &t elaiidtd B8cwhekelA% AP ikagemoidstis from
trp ézFiP%%dB%ééeo%;'%%%E QB8 941{'@?5}@83%&995 %?mgctﬁezasdfﬁmgmof}gpha fusion

omposition of any of claims1 to 19, wherein only one of sai
progeedmdratiachiniei siids@skaciuppsewits Saakirt dtEernB e e thirdygh° may
gen%l’»el%r&;%%ﬂgﬂ'&%ﬁ@@.ﬁ%‘@'%&@%t@ﬁ@WQHQ &Ringle-Andunifoitoduced at

type of binding of said IL-1 molecule to said virus-like particle, wherein
the AR g AEISR Brid e vt St SGBoRR e Wt Shiifafroduced at the
amBttaghmentsinisideauithyel vk growp, andviheiedd saiddlstdproleeuteaanilercfore

said virus-like particle interact throu id association to form an ordered !
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thecfg%tc- e{f%%?l&’ sr,gil:ift)?c@tsslo%r 1fsra(.%m§ﬂt?épo%§8& QL'}Eg%%iar,z_%eTp@don 3’ of the stop

composition of @ny one of claims 1 further comprising a linker,
codahendithsdiclibker 35 fissobiatéebtentse Rreridtakuly BynadyofEriesstple, stop

codd§ 1%98@)&%9 QBgri'ﬁ@ga\é\@qﬁ"@W gﬁ@dl%f kiggs, or alternatively

consists of, said’second attachment site. - 71a - 23. The composition of ,
[004A9] oFtwsofialaims Hees wimeeIFrS A VA Tnid e ifess SES I RiesasH Bosaic
vLuiRip:detived teranf. cadisthercempasition-efranyione of laipsyhdptid2,and of
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wherejn said vaccine is devaid of an adjuvant 27. Use of the vaccine of. . .
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thegephethadrafiimriumid diish wormorisieg widmimisteringrelaitiizadeinel vty preferred
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ective amount of said vaccine is administered to said animal or said o
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(b) an pharmaceutically acceptable carrier. 30. A meét}{(;éj of. E)rodu,cinﬁ theAPZOS
eoedipeita oMy BPERAEIYS A o the v XESHE O dry ORAHT KIRIHE
comdPriofg6 2eomppisingracpramigingisaIMel withvabieastione st attachimentar in

site; (b) providi t least one antigen, wherein said i7{nti en is an Ilz1 ide
PRI S T RO A L R e ee e b ST panypepid
is dLgdnmisteinjonitratieast @n@@dﬁnwatt@mﬂhdnmﬁ@ne;W@h(@ﬂi#ﬂai&g%dhﬁrmﬂ
pre clfzﬁ)iag(gf %%{9 Atde %?gy%@ﬁiﬁ@,t'%ﬂ t9, RfoquGe saie cComBesitionorn Stitholecule is

vaccine, wherein's tleast one antigen and said VLP are linked
fusgdroughes@itranivssebraidirscandisand stnedseioidisetyii atfabimmests thereol,

prefign3lvise ahiRE SOMPARKIONOf fvenerofstaimmbdgivdnthgivaccingolecule
of any one of claim 25 or 26 or the pharmaceutical compoii}}ion of clfa

COTRPRSE {HEAITABRAC T Bt LA CYOI Y et B8 B SQgueroreply sbou
1avhenein saiddiseaseis preferaklyselecies:frons theigrougdsonsistingobreferred
bR R BReaRio DHORS AT PorlpdpRendsnt RIARMRIOR FhERSE Th said
mosaic VLP is 10:1 to 5:1, preferably 8:1 to 6:1, most preferably about 7:1.

[00107] Tn one preferred embodiment of the present invention, the composition comprises or
alternatively consists essentially of a virus-like particle with at least one first attachment site
linked to at least one antigen, i.e. an IL-1 molecule, with at least one second attachment site

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



(c) chronic autoimmune inflammatory diseases; (d) bone and cartilage
degenerative diseases; (e) allergic diseases; and  (f) neurological
disease; in an animal, preferably in a human. - 73 - 32. Use according to
8103 erein said disease is a vadcular disease, whereirf SA{§F2006/066866
a praseuldr ditediads athelosplerasisnydsditdsatactosdimgatbretaimsdd ,comprises, or
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further functional group which can react with the preferred second attachment site, ie. a
sulfhydryl 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), Sulfo-MBS, Sulfo-EMCS, Sulfo-GMBS, Sulfo-SIAB, Sulfo-SMPB, Sulfo-
SMCC, SVSB, SIA and other cross-linkers available for example from the Pierce Chemical
Company, and having one functional group reactive towards amino groups and one functional
group reactive towards sulfhydryl groups. The above mentioned cross-linkers all lead tfo
formation of an amide bond after reaction with the amino group and a thioether linkage with
the sulfhydryl groups. Another class of cross-linkers suitable in the practice of the invention is
characterized by the introduction of a disulfide linkage between the TL-1 molecule and the
VLP upon coupling. Preferred cross-linkers belonging to this class include, for example,
SPDP and Sulfo-LC-SPDP (Pierce).

[00110] In a preferred embodiment, the composition of the invention further comprises a
linker. Engineering of a sccond attachment site onto the [L-1 molecule is achieved by the
association of a linker, preferably containing at least one amino acid suitable as second
attachment site according to the disclosures of this invention. Therefore, in a preferred
embodiment of the present invemion,.a linker is associated to the IL-1 molecule by way of at
least one covalent bond, preferably, by at least one, preferably one peptide bond. Preferably,
the linker comprises, or alternatively consists of, the second attachment site, In a further
preferred embodiment, the linker comprises a sulfhydryl group, preferably of a cysteine

residue. In another preferred embodiment, the amino acid linker is a cysteine residue.



151015 Ser Phe Leo Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leo Leo
Asp 202530 Thr Ala Ser Ala Leo Tyr Arg Glu Ala Leo Giu Ser Pro Glu His
Cys 354045 Ser Pro His His Thr Ala imu Arg Gin Ala lle Leo Cys Trp Gly
BluBUBEEELe0 Met Thr Leo Ala Thr3E p Val Giy Asn Asn LefGREAE[H 66866

00 PiP AR 8210 380rSemAre amb k- aupval MabA s Tutuvab Ase T ArNeMet, on its
Gly Leo Lys 859095 lle Arg Gin Leu_ Leo Trp Phe His lle Ser Cys Leo Thr

blopKaHghy MAgeroTLowtey EhucHiey A UEREID Tt BeGomreut éhéﬁ‘éwwﬁlmb‘e
amihbabe ArgeTire LR8N 26 Prethropil Tyt ArgpRieENAsSRe Alesdndiention, the
eSS L e OGRS A i S i A AU, .
andGy$ibS0185=2daM Y ax 2 dse AB G024 Prefidbky2a 3nokie|fatitis® winids. In an again
preé:?r%gizr%bodiment of the invention, the amino acid linker contains 1 to 10 amino acids.
Preferred embodiments of the linker are selected from the group consisting of: (a) CGG (SEQ
ID NO:171); (b) N-terminal gamma i-linker, preferably CGDKTHTSPP (SEQ ID NO:172);
(¢) N-terminal gamma 3-linker, preferably CGGPKPSTPPGSSGGAP(SEQ 1D NO:173); (d)
Ig hinge regions; (¢) N-terminal glycine linkers, preferably GCGGGG (SEQ ID NO:174); (f)
(GkC(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)
(GKC(GIM(SHI(GGGGS)n with n=0-3, k=0-5, m=0-10, 1=0-2 (SEQ ID NO:177}; (1) GGC
(SEQ ID NO:178); (k) GGC-NH2 (SEQ ID NO:179); (I) C-terminal gamma I-linker,
preferably DKTHTSPPCG (SEQ 1D NO:180); (m) C-terminal gamma 3-linker, preferably
PKPSTPPGSSGGAPGGCG (SEQ ID NO:181); (n) C-terminal glycine iinkers, preferably
GGGGCG (SEQ ID NO:182)); (0) (GInC(G)k with n=0-12 and k=0-5 (SEQ ID NO:183); (p)
C-terminal glycine-serine linkers, preferably (SGGGGn n=1-3 (SEQ I NO:184) with onc
further cysteine; (q) (GIM(SHIGGGGSIN(GIoC(G)k with 0=0-3, k=0-5, m=0-10, [=0-2, and
o=0-8 {SEQ ID NQ:185). In a further preferred embodiment the linker is added to the N-
terminus of the [L.-1 molecule. In another preferred embodiment of the invention, the linker is
added to the C-terminus of 1L-1 molecule.

[00112] Preferred linkers according to this invention are glycine linkers (G)n further
containing a cysteine residue as second attachment site, such as N-terminal glycine linker
(GCGGGG, SEQ 1D NO:174) and C-terminal glycine linker (GGGGCG, SEQ 1D NO:182).
Further preferred embodiments are C-terminal glycine-lysine linker (GGKKGC, SEQ ID
NOQ:186) and N-terminal glycine-lysine linker (CGKKGG, SEQ ID NO:187), GGCG (SEQ
1D NO:188) and GGC (SEQ 1D NO:178) or GGC-NH2 (SEQ ID NO:179, “NH2” stands for
amidation) linkers at the C-terminus of the peptide or CGG (SEQ ID NO:171) at its N-
terminus. In general, glycine residues will be inserted between bulky amino acids and the
cysteine to be used as second aftachment site, 1o avoid potential steric hindrance of the bulkier
amino acid in the coupling reaction.

{00113} Linking of the IL-1 molecule to the VLP by using a hetero-bifunctional cross-linker
according to the preferred methods described above, allows coupling of the IL-1 molecule to

the VLP in an oriented fashion. Other methods of linking the IL-1 molecule to the VLP



Met Asp lle Asp. Pro Tyr Lys Gin Phe Gly Ala The Val Gin Leu Len

151015 Ser Phe Len Pro Ser Asp Phc Phe Pro Ser Val Arg Asp Len Len
Asp 202530 The Ala Ala Ala Len Tyr Arg Asp Ala Len Gin See Pro Gin

Wis BYy5@33045 Ser Pro His His ThrAla-Len Arg Gin Ala lle BER/ERAIIRAH6866

incfZh¢ ARRRIRSCA LeM MRL TR Lep Ala tori TR al fled SIASR: L%ﬁirhsing the
Asp Gly Gly 65707580 Lys Gly Gly Ser Arg Asp Len Val Val Ser Tyr Val
cartrosimisie AdaCy an g 59095 - ol PREAY GISIR L BFFLEH e s traction,

for 28kfpye ke EAO0dQ7:10 Rhealohig GiReT: Valdieaein Ty dprodalion if
Ser Phe Gly Val Trp 115120125 lle Ar%Thr Pro Pro Ala Tyr Asp Pro Prg

ORES AP IO B BE 10235146 TRIT SN PSSPV SPaFsgiolation
reag¥ig, AF@ ABpP AfgicdyiRig Sefidd5litd 165 MPPrecig Ay Argalht Rich Sehetero-

bif@gﬁi%&g 'érf?]s@éﬂ%ﬁ%@é@%ﬁ%@%@f%Zx?%c? ?né{:%f, El.g(ﬁ {I%f%};grg Egsg;[g}]iing at
leasi one or several functional groups reactive towards cysteine residues, to which the
thiolated 1L-1 molecule can react, such as described above. Optionally, low amounts of a
reducing agent arc included in the reaction mixture. In further methods, the IL-1 molecule is
attached to the VLP, using a homo-bifunctional cross-linker such as glutaraldchyde, DSG,
BM[PEO4, BS3, (Pierce) or other known homo-bifunctional cross-linkers with functional
groups reactive towards amine groups or carboxyl groups of the VLP.

[00114] In other embodiments of the present invention, the composition comprises or
alternatively consists essentially of a virus-like particle linked to IL-1 molecule via chemical
interactions, wherein at least one of these interactions is not a covalent bond.

[00115] Linking of the VLP to the IL-1 molecule can be effected by biotinylating the VLP
and expressing the IL-1 molecule as a streptavidin-fusion protein.

[00116] One or several antigen molecules, i.e. JL-1 molecules, can be attached to one subunit
of the VLP, preferably of RNA bacteriophage coat proteins, preferably through the exposed
lysine residues of the coat proteins of RNA bacteriophage VLP, if sterically allowable. A
specific feature of the VLPs of RNA bacteriophage and in particular of the Qfcoat protein
VLP is thus the possibility to couple several antigens per subunil. This allows for the
generation of a dense antigen array.

[00117] In very preferred embodiments of the invention, the 1L-1 molecule is linked via a
cysteine residue, having been added to either the N-terminus or the C-terminus of, or a natural
cysteine residue within an IL-1 molecule, to lysine residues of coat proteins of the VLPs of
RNA bacteriophage, and in particular to the coat protein of Qp.

[00118] As described above, four lysine residues are exposed on the surface of the VLP of
QP coat protein. Typically and preferably these residues are derivatized upon reaction with a
cross-linker molecule. In the instance where not all of the exposed lysine residucs can be
coupled to an antigen, the lysine residues which have reacted with the cross-linker are left
with a cross-linker molecule attached to the e-amino group after the derivatization step. This
leads to disappearance of one or several positive charges, which may be detrimental to the
solubility and stabiiity of the VLP. By replacing some of the lysine residues with argmines, as

in the disclosed QB coat protein mutants, we prevent the excessive disappearance of positive
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SEQ ID NO:19). In a further embodiment, we disclose a Qf mutant coat protein with one
additional lysine residue Qp-243 (Asn 10-Lys; SEQ ID NO:17), suitable for obtaming even
higher density arrays of antigens,

[00128] In one preferred embodiment of the invention, the VLP of an RNA bacteriophage is
recombinantly produced by a host and wherein said VLP is essentially free of host RNA,
preferably host nucleic acids. In one further preferred embodiment, the composition further
comprises at least one polyanionic macromolecule bound to, preferably packaged in or
enclosed in, the VLP. In a still further preferred embodiment, the polyanionic macromolecule
is polyghutamic acid and/or polyaspartic acid.

[00121] In another preferred embodiment, the composition further comprises at least one
immunostimulatory substance bound to, preferably packaged in or enclosed in, the VLP. In a
still further preferred embodiment, the immunostimulatory substance is a nucleic acid,
preferably DNA, most preferably an unmethylated CpG containing oligonucleotide.

[00122]  Essentially free of host RNA, preferably host nucleic acids: The term “essentially
free of host RNA, preferably host nucleic acids” as used herein, refers to the amount of host
RNA, preferably host nucleic acids, comprised by the VLP, which amount typically and
preferably is less than 30 ug, preferably less than 20 ug, more preferably less than 10 pg,
even more preferably less than 8 pg, even more preferably less than 6 pg, even more
preferably less than 4 pg, most preferably less than 2 pg, per mg of the VLP. Host, as used
within the afore-mentioned context, refers o the host in which the VLP is recombinantly
produced. Conventional methods of determining the amount of RNA, preferably nucleic
acids, are known to the skilled person in the art. The typical and preferred method to
determine the amount of RNA, preferably nucleic acids, in accordance with the present
invention 15 described in Example 17 of W0O2006/037787A2. Identical, similar or analogous
conditions are, typically and preferably, used for the determination of the amount of RNA,
preferably nucleic acids, for inventive compositions comprising VLPs other than Qf. The
modifications of the conditions eventually needed are within the knowledge of the skilled

person in the art. The numeric value of the amounts determined should typically and
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preferably of at least 3000 Dalton and even more preferably of at least 5000 Dalton. The term
“polyanionic macromolecule™ as used herein, typically and preferably refers to 2 molecule
that is not capable of activating toll-like receptors. Thus, the term “polyanionic
macromolecule” typically and preferably excludes Toll-like receptors ligands, and even more
preferably furthermore excludes immunostimulatory substances such as Toll-like receptors
ligands, immunostimulatory nucleic acids, and lipopolysacchrides (LPS). More preferably the
term “polyanionic macromelecule” as used herein, refers to a molecule that 1s not capable of
inducing cytokine production, Even more preferably the term “polyanionic macromelecule”
excludes immunostimulatory substances. The term “mmunostimulatory substance”, as used
herein, refers to a molecule that is capable of inducing and/or enhancing mmnmune response
specifically against the antigen comprised in the present invention.

1006124}  Host RNA, preferably host nucleic acids: The term “host RNA, preferably host
nucleic acids” or the term “host RNA, preferably host nucleic acids, with sccondary
structure”, as used herein, refers to the RNA, or preferably nucleic acids, that are origmally
synthesized by the host. The RNA, preferably nucleic acids, may, however, undergo chemical
and/or physical changes during the procedure of reducing or eliminating the amount of RNA,
preferably nucleic acids, tvpically and preferably by way of the inventive methods, for
example, the size of the RNA, preferably nucleic acids, may be shortened or the secondary
structﬁre thereof may be altered. However, even such resulting RNA or nucleic acids is still
considered as host RNA, or host nucleic acids.

[00125] Methods to determine the amount of RNA and to reduce the amount of RNA
comprised by the VLP have disclosed in US provisional application filed by the same
assignee on October 5, 2004 and thus the entire application is incorporated herein by way of
reference. Reducing or climinating the amount of host RNA, preferably host nucleic,
minimizes or reduces unwanted T cell responses, such as inflammatory T cell response and
cytotoxic T cell response, and other unwanted side effects, such as fever, while maintaining

strong antibody response specifically against IL-1.
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virus-like particle to said coat proteins, variants or fragments thereof, of said RNA-
bacteriophage; ¢) purifying said coat proteins, variants or fragments thereof; d) reassembling
said purified coat proteins, variants or fragments thereof, of said RNA-bacteriophage to a
virus-like particle, wherein said virus-like particle is essentially free of host RNA, preferably
host nucleic acids; and e) linking at least one antigen of the invention with at least one second
attachment site to said VLP obtained from step d). In a further preferred embodiment, the
reassembling of said purified coat proteins, variants or fragments thereof, is effected in the
preserice of at least one polyanionic macromolecule.

[00127]  In one aspect, the invention provides a vaccine comprising the composition of the
invention. In one preferred embodiment, the TL-1 molecule which is linked to the VLP in the
vaccine composition may be of animal, preferably mammal or human origin. In preferred
embodiments, the IL-1 of the invention is of human, bovine, dog, cat, mouse, rat; pig or horsc
origin.

[00128]  In onec preferred embodiment, the vaccine composition further comprises at least
one adjuvant. The administration of the at least one adjuvant may hereby occur prior to,
contemporancously or after the administration of the inventive composition. 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
and pharmaceutical composilion, respectively, of the present invention may provide for an
even more enhanced immune response.

[00129]  Tn another preferred embodiment, the vaccine composition is devoid of adjuvant.
[00130]  An advantageous feature of the present invention is the high immunogenicity of
the composition, even in the absence of adjuvants. The absence of an adjuvant, furthermore,
minimizes the occurrence of unwanted inflammatory T-cell responses representing a safety
concern in the vaccination against self antigens. Thus, the administration of the vaccine of the
invention to a patient witl preferably occur without administering at least one adjuvant to the
same patient prior to, contemporaneously or after the administration of the vaceine.

[00131] The invention further discloses a method of immunization comprising

administering the vaccine of the present invention to an animal or a human. The animal is
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adrh@sedGlitRfuscularly, intravenously, fransmucosally, transdermally, intranasally,
intraperitoneally or subcutaneously. Components of conjugates for administration inchade
sterile aqueous (e.g., physiological saline} or non-aqueous solutions and suspensions.
Examples of non-aqueous solvents are propylenc glycol, polyethylene giycol, vegetable oils
such as olive oil, and injectable organic esters such as ethyl oleate. Carriers or occlusive
dressings can be used to increase skin permeability and enhance antigen absorption.

[00132]  Vaccines of the invention arc said to be "pharmacologically acceptable™ if their
administration can be tolerated by a recipient individual, Further, the vaccines of the
invention will be administered in a "therapeutically effective amount" (i.e., an amount that
produces a desired physiological effect). The nature or type of immune response is not a
limiting factor of this disclosure. Without the intention to limit the present invention by the
following mechanistic explanation, the inventive vaccine might induce antibodies which bmd
to 1L-1 and thus reducing its concentration and/or interfering with its physiological or
pathological function.

[00133]  In onc aspect, the invention provides a pharmaceutical composition comprising
the composition as taught in the present invention and an acceptable pharmaceutical carrier.
When vaccine of the invention is administered to an individual, it may be in a form which
contains salts, buffers, adjuvants, or other substances which are desirable for improving the
efficacy of the conjugate. Examples of materials suitable for use in preparation of
pharmaceutical compositions are provided in numerous sources including Remington’s
Pharmaceutical Sciences (Osol, A, ed., Mack Publishing Co., (1990)).

[00134]  The invention teaches a process for producing the composition of the invention
comprising the steps of: (a) providing a VLP with at least one first attachment site; (b)
providing a IL-1 molecule with at least one second attachment site, and (¢} combining said
VLP and said 1L-1 molecule to produce a composition, wherein said 1L-1 molecule and said
VLP are linked through the first and the second attachment sites,

[00135]  In a further preferred embodiment, the step of providing a VLP with at least one
first attachment site comprises further steps: (a) disassembling said virus-like particle to said
coat proteins, mutants or fragments thereof, of said RNA-bacteriophage; (b) purifying said
coat proteins, mutants or fragments thereof] (c) reassembling said purified coat proteins,

mutants or fragments thereof, of said RNA-bacteriophage to a virus-like particle, wherein said
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treating and/or attenuating diseases or conditions in which IL-1 exerts an important

pathological function in an animal or in human.

[06137]  The invention further provides for use of the compositions of the invention or the
vaccine of the inveation or the pharmaceutical composition of the invention for the
manufacture of a medicament for treatment of a disease in an animal, preferably dog, cat
horse or human, most preferably human, wherein said disease is preferably selected from the
group consisting of: (a) vascular diseases, preferably coronary artery discase, atherosclerosis
and vasculitis, most prefcrably atherosclerosis; (b) inherited 1l.-1-dependent inflammatory
discases, preferably Familial Mediterranean Fever (FMF), Familiai Cold Autoinflammatory
Syndrome (FCAS) Neonatal Onset Multisystem Inflammatory Disease (NOMID) and Muckie
Wells Syndrome, most preferably Familial Mediterranean Fever (FMF); (c) chronic
autoimmune inflammatory diseases, preferably rheumatoid arthritis, systemic onset juvenile
idiopathic arthritis, adult onset Still's disease, psoriasis, Crohn's disease and ulcerative colitis,
most preferably rheumatoid athritis; (d) bone and cartilage degenerative discascs, preferably
gout, osteoporosis and osteoarthritis, most preferably osteoarthritis; (e} allergic diseases,
preferably contact hypersensilivity, type 1 hypersensitivity and allergy, most preferably
allergy; and (f) neurological diseases, preferably Alzheimer’s disease, epilepsy, Parkinson’s
disease and multiple sclerosis, most preferably multiple sclerosis.

[00138]  The invention further provides for use of the compositions of the invention or the
vaccine of the invention or the pharmaceutical composition of the invention for the
manufacture of 2 medicament for treatment of a disease in an animal, preferably dog, cat
horse or human, most preferably human, wherein said disease is a vascular disease, preferably
coronary arlery disease, atherosclerosis and vasculitis, most preferably atherosclerosis, and
wherein said at least one antigen comprised by said composition, said vaccine or said
pharmaceutical composition is an IL-1 alpha molecule of the invention, preferably an 1L-1
alpha mature fragment, most preferably SEQ ID NO:63 or a mutein thereof.

[00139]  The invention further provides for use of the compositions of the invention or the
vaccine of the invention or the pharmaceutical composition of the invention for the
manufacture of a medicament for treatment of a disease in an animal, preferably dog, cat
horse or human, most preferably human, wherein said disease is selected from the group

consisting of: (a) inherited IL-1-dependent inflammatory diseases, preferably Familial
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on®RREHRI 3R Lact TA00RQ, ophaae SFcase and ulcerative colitis, most preferably
rheumatoid athritis; (¢) bone and cartilage degenerative diseases, preferably gout,
osteoporosis and osteoarthritis, most preferably osteoarthritis; (d) allergic diseases, preferably
contact hypersensitivity, type | hypersensitivity and allergy, most preferably allergy; and (¢)
neurofogical diséases, preferably Alzheimer’s disease, epilepsy, Parkinson’s disease and
multiple sclerosis, most preferably multiple sclerosis, and wherein said at least one antigen
comprised by said composition, said vaccine or said pharmaceutical composition is an IL-1
beta molecule, preferably an 1L-1 beta mature fragment, most preferably SEQ 1D NO:64 or a
mutein thereof,

[00140]  The invention further provides for use of the compositions of the invention or the
vaccine of the invention or the pharmaccutical composition of the invention for the
manufacture of a medicament for treatmeni of a disease in an animal, preferably dog, cal
horse or human, most preferably human, wherein said disease is an inherited IL-1-dependent
inflammatory diseases, preferably Familial Mediterrancan Fever (FMF); and wherein said at
least one antigen comprised by said composition, said vaccine or said pharmaceutical
composition is an 1L-1 beta meolecule, preferably an IL-1 beta mature fragment, most
preferably SEQ ID NO:64 or a mutein thereof.

[00141]  The invention further provides for use of the compositions of the invention or the
vaccine of the invention or the pharmaceutical composition of the invention for the
manufacture of a medicament for treatment of a disease in an animal, preferably human,
wherein said discasc is a vascular disease, preferably atheroscierosis,

[00142]  The invention further provides for use of the compositions of the invention or the
vaccine of the invention or the pharmaceutical composition of the invention for the
manufacture of a medicament for treatment of a disease in an animal, preferably human,
whereir said disease is an inherited IL-1-dependent inflammatory diseases, preferably familial
mediterranean fever (FMF),

{00143}  The invention further provides for use of the compositions of the invention or the
vaccine of the invention or the pharmaceutical composition of the invention for the
manufacture of a medicament for treatment of a disease in an animal, preferably human,
wherein said disease is a chronic autoimmune inflammatory diseases, preferably rheumatoid

arthritis.



Ala Lys Len Asn Gin Val Thr Leu Per Lys lle Gly Lys Asn Gly Asp 151015
Ala Per Leo Per Glu Ala Ely Ala Val Pro Ala Leo Glu Lys Arg Val 354045

Thr \/)al /Per_ Val Ala GIn Pro Per Arg Ass Arg Lys Ass Phe Lys V'ﬁ%%%%éfgpss((
&R HETYET80 Gin Ass Pro Thr Ala CYs Thr Arg Asp Ala CV5 ASE e

10088707580Fry @epiv rTier pray Ser AtaiRhel Alla AsppvtaliTiy dlebeSer@en or the
vach e 538030 BRI SE T AR GG ANRERCA DI N ER  or the

Alal 0110 Ala'Len Leo Ala Asp Pro Leo lle Val Asp Ala lle Asp Asn
mapeachgs D51 20dREmG Ata THMAF AN AlQI18eELBoAY dIINTR IS @ fp il human,

whEMEN ASRLIOLIIAQ AR REUASR IS AV L IRYALMAIBIR AdRits.
Val Lys Pro Pro 145150155160 Asp Ply Thr Ply Arg Tyr Lys CL)E/S Pro PLC

[00A#RIcy s Thyrimveplien EAPUSHETEBLPIATH & ARy {57 elitelippapion or the
vadPie ASP fie TakéalibAhg 180185100 ElY: AspcaimyaliSeroey aht hmRPheidsor the
ma,r-[l}/fraé{larel_gg aG %feﬁ?% ngx{te o?otrgz?t?nzc—:%?%” 5a disease in an animal, preferably human,
wherein said disease is a neurological disease, preferably multiple sclerosis,

[00146] The invention further provides a method of treating a disease, the method
comprising administering the composition of the invention, the vaccine of the invention or the
pharmaceutical composition of the invention to an animal, preferably dog, cat horse or
human, most preferably human, wherein said disease is preferably selected from the group
consisting of: (a) vascular discases, preferably coronary artery disease, atherosclerosis and
vasculitis, most preferably atherosclerosis; (b) inherited IL-I-dependent mflammatory
diseases, preferably Familial Mediterranean Fever (FMF), Familial Cold autoinflammatory
Syndrome (FCAS) Neonatal Onset Multisystem Inflammatory Disease (NOMID) and Muckle
Wells Syndrome, most preferably Familial Mediterranean Fever (FMFK); (c) chronic
auteimmune inflammatory discases, preferably rheumatoid arthritis, systemic onset juvenile
idiopathic arthritis, adult onset Still‘s disease, psoriasis, Crohn's disease and ulcerative colitis,
most preferably rheumatoid athritis; (d) bone and cartilage degenerative diseases, preferably
gout, osteoporosis and osteoarthritis, most preferably ostecarthritis; (e} allergic discases,
preferably contacf hypersensitivity, type 1 hypersensitivity and allergy, most preferably
allergy; and (f) neurological diseases, preferably Alzheimer’s disease, epilepsy, Parkinson’s
disease and multiple sclerosis, preferably nuultipie sclerosis,

[00147]  The invention further provides a method of treating a disease, the method
comprising administering the composition of the invention, the vaccine of the mvention or the
pharmaceutical composition of the invention to an animal, preferably dog, cat horse or
human, most preferably human, wherein said disease is a vascular diseases, preferably
coronary arlery disease, atherosclerosis and vasculitis, most preferably atherosclerosis, and
wherein said at least one antigen comprised by said composition, said vaccine or said
pharmaceutical composition is an 1L-1 alpha molecule, preferably an IL-1 alpha mature
fragment, most preferably SEQ 1D NO:63 or a mutein thereof.

[60148] The invention further provides a method of treating a disease, the method
comprising administering the composition of the invention, the vaccine of the invention or the

pharmaceutical composition of the invention to an animal, preferably deg, cat horse or
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onset Still's disease, psoriasis, Crohn's disease and ulcerative colitis, most preferably
rheumatoid athritis; (¢) bone and cartilage degenerative diseases, preferably gout,
osteoporosis and osteoarthritis, most preferably osteoarthritis; (d) allergic diseases, preferably
contact hypersensitivity, type 1 hypersensitivity and allergy, most preferably allergy; and (¢)
neurological diseases, preferably Alzheimer’s disease, epilepsy, Parkinson's disease and
multiple sclerosis, most preferably multiple sclerosis, and wherein said at least one antigen
comprised by said composition, said vaccine or said pharmaceutical composition is an IL-1
beta molecule, preferably an IL-1 beta mature fragment, most preferably SEQ ID NO:64 or a
mutein thereof.
[00149]  The invention further provides a method of treating a disease, the method
comprising administering the composition of the invention, the vaccine of the invention or the
pharmaceutical composition of the invention to an animal, preferably dog, cat horse or
human, most preferably human, wherein said disease is an inherited IL.-1-dependent
mflammatory diseases, preferably Familial Mediterranean Fever (FMF); and wherein said at
least one antigen comprised by said composition, sald vaccine or said pharmaceutical
composition is an 1L-1 beta molecule, preferably an IL-1 beta mature fragment, most
preferably SEQ 1D NO:64 or a mutein thereof. _
[00150] The invention further provides a method of treating a disease, the method comprising
administering the composition of the invention, the vaccine of the invention or the
pharmaceutical composition of the invention to an animai, preferably human, wherein said
disease is a vascular disease, preferably atherosclerosis.
[00151] The invention further provides a method of treating a disease, the method comprising
administering the composition of the invention, the vaccine of the invention or the
pharmaceutical composition of the invention to an animal, preferably human, wherein said
disease is an inherited IL-I-dependent inflammatory diseases, preferably familial
mediterranean fevef (FMF).
106152] The invention further provides a methoed of treating a disease, the method comprising

administering the composition of the invention, the vaccine of the invention or the
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oligonucieotides IL1al (5"-ATATATGCTAGCCCCTTACACCTACCAGAGTGATITG-3;
SEQID NQO:24) and ILla2 (5-ATATATCTCGAGTGATATCTGGAAGTCTGTCATA
GAG-37; SEQ 1D NO:25). Using the same cDNA library, the nucleotide sequence encoding
amino acids 119-269 of the murine IL-1f precursor was amplified with oligonucleotides
IL1B1 (5°-ATATATGCTAGCCCCCATTAGACAGCTGCACTACAGG-3’; SEQ 1D NO:26)
and IL1p2 (5-ATATATCTCGAGGGAAGACACAGATTCCATGGTGAAG-3";
SEQ ID NO: 27). Both DNA fragments were digested with Nhel and Xhol, and cloned into
the expression vector pModECT (SEQ 1D NO:29)

100155] The vector pModEC] (SEQ ID NO:29) is a derivative of pET22b(+) (Novagen Inc.},
and was constructed in two steps. In a first step the multiple cloning site of pET22b(+) was
changed by replacing the original sequence between the Ndel and Xhol sites with the
anncaled  oligos  primerMCS-1F  (5"-TATGGATCCGGCTAGCGCTCGAGGGTTTA
AACGGCGGCCGCAT-3"; SEQ ID NO:30) and primerMCS-1R (5°-TCGAATGCGGCCG
CCGTTTAAACCCTCGAGCGCTAGCCGGATCCA-3", SEQ 1D NO:31) (annealing in
15 mM TrisHCL pH 8 buffer). The resulting plasmid was termed pMod00, and had Ndel,
BamHI, Nhel, Xhol, Pmel and Notl restriction sites in its multiple cloning site. The annealed
pair of oligos Bamhis6-EK-Nhe-F  (5’-GATCCACACCACCACCACCACCACGG
TTCTGGTGACGACGATGACAAAGCGCTAGCCC-3"; SEQ ID NO:32) and Bamhis6-

EKNhe-R (5’-TCGAGGGCTAGCGCTTTGTCATCGTCGTCACCAGAACCGTGAGT
GGTGGTGGTGGTGTG-3"; SEQ ID NO:33) and the annecaled pair of oligolF-C-glycine-
linker (5"-TCGAGGGTGGTGGTGGTGGTTGCGGTTAATAAGTTTAAACGC-37;

SEQID N(O:34) and  oligolR-C-glycine-linker  (5’~-GGCCGCGTTTAAACTTATTA
ACCGCAACCACCACCACCACCC-3"; SEQ ID NO:35) were ligated together into the
BamHI-Notl digested pMod00 plasmid to obtain pModEC1, which encodes an N-terminal
hexahistidine tag, an enferokinase cleavage site and a C-terminal glycine linker containing
one cysteine residue.

1606156] The cloning of the above mentioned fragments into pModECT gave rise to plasmids

pModEC1-His-EK-miLlctyy7.070 and pModECI-His-EX-mIL1B11v.069, respectively. These
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MOPy Y %@7@}‘», maseesiRA TR CraAEpatien Mhresuspended in 80 m! lysis g/uffer (10
mM Na,HPQ,, 30 mM NaCl, pH 7.0). Cells were then disrupted by sonication and cellular

DNA and RNA were digested by 30 min incubation at room temperature with 64 ul 2 M
MgCl; and 10p] Benzonase. Cellular debris was removed by centrifugation (5534 rotor,
20000 rpm, 4 °C, 60 min), and the cleared lysate was applied to a Ni**-NTA agarose column
(Qiagen, Hilden, Germany). After extensive washing of the column with washing buffer (50
mM NaH,PQ,, 300 mM NaCl, 20 mM Imidazol, pH 8.0) the proteins were eluted with elufion
buffer (50 mM NaH,PO,, 300 mM NaCl, 200 mM Imidazol, pH 8.0). Purified protcins were
dialysed against PBS pH 7.2, flash-frozen in liquid nitrogen and stored at -80°C until further

use,

EXAMPLE 2
A. Coupling of mouse IL-1p119-269 to Qf virus-like particles

[060157] A solution containing 1.3 mg/ml of the purified murine IL-1P;0.265 protein from
EXAMPLE 1 (SEQ 1D NO:66) in PBS pH 7.2 was incubated for 60 min at room temperature
with an equimolar amount of TCEP for reduction of the C-terminal cysteine residue.

[00158] A solution of 6 ml of 2 mg/ml Qf capsid protein in PBS pH 7.2 was then reacted for
60 min at room temperature with 131 ul of a SMPH solution (65 mM in DMSQ). The
reaction solution was dialysed at 4 °C against three 3 | changes of 20 mM HEPES, 150 mM
NaCl pH 7.2 over 24 hours. Seventy-five pl of the derivatized and dialyzed Qf solution was
mixed with 117 ul HO and 308 pl of the purified and pre-reduced mouse IL-1[119.2¢9 protein
and incubated over night at 15°C for chemical crosslinking. Uncoupled protein was removed
by tangential flow filtration against PBS using cellulose ester membranes with a molecular
weight cutoff of 300.000 Da.

[00159] Coupled products were analyzed on a 12 % SDS-polyacrylamide gel under reducing
conditions. The Coomassie stained gel is shown in Fig. 1. Several bands of increased
molecular weight with respect to the Qff capsid monomer are visible, clearly demonsirating

the successful cross-linking of the mouse IL-10110.260 protein to the Qf capsid.
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and sera were analyzed using mouse 1L-18;10.060-specific ELISA.

C.ELIsSA
[00161] ELISA plates were coated with mouse 1L-1[3),0.260 protein at a concentration of 1
pg/ml. The plates were blocked and then mcubated with serially diluted mouse sera from day
0, 21, and 35. Bound antibodies were detected with enzymatically labeled anti-mouse IgG
antibody. Antibody titers of mouse sera were calculated as the average of those dilutions
which led to half maximal optical density at 450 nm. The average anti-mouse IL-18119.260 titer
was 1:22262 at day 21 and 1:309276 at day 35. This demonstrates that immunization with Q8
coupled to the mouse IL-1f19.060 protein could overcome immunological tolerance and

produce high titer antibodies which recognize specifically IL-1B1;9.060.

3. In vitro neutralization of 1L-15
[00162] Sera of mice immunized with QP-mil-1f119.260 (SEQ 1D NO:66) were then tested
for their ability to inhibit the binding of mouse IL-1f protein to its receptor. ELISA plates
were therefore coated with a recombinant miIL-lreceptorl-hFc fusion protein at a
conceniration of 1 ug/ml, and co-incubated with serial dilutions of sera from mice which had
been immunized either with mouse 1L-18115.060 coupled to Qf capsid or with mouse 1L-1cgr-
270 coupled to Qf capsid and 100 ng/ml of mousc IL-18;10.0¢0. Binding of 1L-15;15.260 to the
immobilized mIL-1receptor]-hFe fusion protein was detected with a biotinylated anti-mouse
- IL-1B entibody and horse radish peroxidase conjugated streptavidin. All sera from mice
immunized against murine IL-1P119.2¢5 inhibited completely the binding of mouse I1L-1115.260
to its receptor at concentrations of 0.4 %, whereas sera from niice immunized against mouse
IL-10t117.270 did not show any inhibitory effect even at the highest concentration used (3.3 %).
These data demonstrate that immunization with mouse I11-1110.260 coupled to QB capsid can
yield antibodies which are able to neutralize the interaction of mouse IL-1f; 1906 and its

receptor.
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analysed 3 h afler injection for the relative increase in the concentration of the pro-
inflammatory cytokine 1L-6. Qf-immunized mice showed an average increase in the serum
iL-6 concentration of 1.01 & 0.61 ng/ml, whercas mice immunized with QB-miL-18119.060
showed an average increase of only 0.11 + 0.30 ng/mi (p=06.04}. As a control on day 28 all
mice were injected with | ug miL-1a. Three hours after injection mice immunized with Qf
carrier alone showed an averagé increase in serum 1L-6 concentrations of 40.24 £ 8.06 ng/ml,
while mice tmmunized with QP-mlIL-1B110.06¢ showed an increase of 57.98 = 29.92 ng/ml
(p=0.30). These data indicate that the antibodies produced by immunization with QB-mlL-
1B119-2¢s were able to ncutralize specifically and efficiently the pro-inflammatory activity of

IL-1B.

F. Efficacy of QB-mIl-1B119.2¢s in 2 mouse model of rheumateid arthritis

[00164] The efficacy of QB-mIL-10;)0.260 immunization was tested in the murine collagen-
induced arthritis model (CIA). This model reflects most of the immunological and
histological aspects of human rheumatoid arthritis and is therefore routinely used to assay the
efficacy of anti-inflammatory agents, Male DBA/l mice were immunized subcutaneously
three times (days 0, 14 and 28) with 50 ug of either QB-mIL-151102¢0 (n=8) or Qf alone
(n=8), and then injected intradermally at day 42 with 200 ug bovine type Il collagen mixed
with complete Freund’s adjuvant. After a booster mjection of 200 pg bovine type H collageﬂ
mixed with incomplete Freund’s adjuvant at day 63 mice were examined on a daily basis for
the development of arthritis symptoms.

[D0165] A clinical score ranging from 0 fo 3 was assigned to each limb according to the
degree of reddening and swelling observed, and ankle thickness of all hind hmbs was
measured. The clinical score was assigned over 3 consecutive weeks to each limb according
to the following definitions: 0 normal, 1 mild erythema and/or swelling of digits/paw, 2
erythema and swelling extending over whole paw/joint, 3 strong swelling, deformation of

paw/joint, stiffness. Cumulative clinical scores of individual mice were calculated as the sum
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18 % for Q- Jmmumzcd mice and only 1 % Ior mice which had been immunized with Qf-
mIL-1B119.2¢¢. As an additional readout of the inflammatory reaction, serum levels of 1L-6
were determined 1 week after the second collagen injection. Qf-immunized mice had an
average IL-6 serum concentration of 1.92 + 0.36 while QB-mlL-150.06s-immunized mice had
an average 1L.-6 concentration ol only 0.79 £ 0.16 (p=0.01). Taken together, these data show
that immunization with QP-miL-1B;j906s strongly protects mice from inflammation and

clinical signs of arthritis in the CIA model.

EXAMPLE 3
A. Coupling of mouse IL-1017.270 to QP virus-like particles

[00167] A solution containing 1.8 mg/ml of the purified IL-1 04727 protein from EXAMPLE
I (SEQ 1D NO:65) in PBS pH 7.2 was incubated for 60 min at room temperature with an
equimolar amount of TCEP for reduction of the C-terminal cysteine residue.
[60168] A solution of 6 ml of 2 mg/ml Qf capsid protein in PBS pH 7.2 was then reacted for
60 minutes at room temperature with 131 ul of a SMPH solution (65 mM in DMSO). The
reaction solution was dialyzed at 4 °C against three 3 | changes of 20 mM HEPES, 150 mM
NaCl pH 7.2 over 24 hours, Seventy-five ul of the derivatized and dialyzed Qf solution was
mixed with 192 pl HyO and 233 ul of the purified and pre-reduced mouse IL-1cyy7.270 protein
and incubated over night at 15°C for chemucal erosshinking. Uncoupled protein was removed
by tangential flow filtration against PBS using cellulose ester membranes with a molecular
weight cutoff of 300.000 Da.
[00169] 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 Qf capsid monomer are visible, clearly demonstrating

the successful cross-linking of the mouse Il.-1a117.270 protein to the Q[ capsid.
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analyzed using mouse I~ oy 17.000-specific ELISA.

C.ELISA
[00171] ELISA plates were coated with mouse IL-1¢17.270 protein at a concentration of |
ug/mi. The plates were blocked and then incubated with serially diluted mouse sera from day
0, 21, and 35. Bound antibodies were detected with enzymatically labeled anti-mouse IgG
antibody. Antibody titers of mouse sera were calculated as the average of those dilutions
which led to half maximal optical density at 450 nm. The average anti-mouse IL-1a117.07 titer
was 1:9252 at day 21 and 1:736912 at day 35. This demonstrates that immunization with Q
coupled to the mouse IL-Tetiyro7 protein could overcome immunological tolerance and

produce high titer antibodies which recognize specifically IL-1a17.970.

D. In vitro neutralization of 1L.-1a
100172} Sera of mice immunized with Qf-mlIL-1c 17070 were then tested for their ability to
inhibit the binding of mouse IL-la protein to its receptor. ELISA plates were therefore coated
with a recombinant mlIL-1receptorf-hFc fusion protein at a concentration of 1 pg/ml, and co-
incubated with serial dilutions of sera from mice which had been immunized either with
mouse [L-10t17.270 coupled to QR capsid or with mouse IL-1f119.260 coupled to Qf capsid and
5 ng/ml of mouse [L-10);7.27 Binding of 1L-1at 7270 to the immobilized mIL-1Ireceptorl-hFe
fusion protein was detected with a biotinylated anti-mouse IL-1o anfibody and horse radish
peroxidase conjugated streptavidin, All sera from mice immunized against murine [L-1ct 17270
inhibited completely the binding- of mouse IL-loyjr.a7¢ to its receptor at concentrations of
>0.4%, whereas sera from mice immunized against mouse IL-1B150.0¢5 did not show a
significant inhibitory effect even at the highest concentration used (3.3 %). These data
demonstrate that immunization with mouse IL-Ictyi7.070 coupled to Qf capsid can yield
antibodies which are able to neutralize specifically the interaction of mouse IL-1¢t1727 and

its receptor.



The Val Ser Val Ser Gin Pro Ser Arg Ann Arg Lys Ann Tyr Los Val 505560
Gin Val Los lle GIn Ann Pro Thr Ala Cos Thr Ala Ann Gly See Cys

65707580 Asp Pro Ser Val Thr Arg Gin Lys Tyr Ala Asp Val Thr Floe See
PHe BEBPI5The Gin Tyr See Thr Aspttstu Gin Arg Ala The VECARER2¥H066866

Glu Len 100105110 AlgzAlg LD desit-NRpah RiaLar.Len lle Asp Ala lle
Asp Gin Len 115120125 Ann Pro Ala Tyr 130 <210> 19 <211> 132 <212>

[0 Rl <Phe3n ByetBridprEgE cloeehy o1 reanbbsdio Mipqd/ByiaHamerimrth QB-
mIT & LeN GHABSHEAN ¥R SR G AT MADL 2.BINTRE henNal hﬁ&ﬁ?&d twice

Pro Arg Gly Val Aso Pro Thr Ass Gly Val 202530 Ala Per Len See Gin Ala
at @ws Rlenwy A Prohald reh- Gin by Arg Wat 364045 T eyl gdeiir Sen@Gime with

s%%&@ APIA'Y ILXFF AR2 W&Hﬁéé%'d59ﬁ§9%fmy%hhyﬁ ?1%%!‘1651%117 270,
Thr Ala Gys Thr Ala Aso Gly Per'Cys 65707580 Asp Pro Ser Val T

AsAﬁgc@m biysheymAlanAsporsakTiniPhel Seeinjected TL-layi7.070, serum s.:unples were

anaflysed 3 h after injection for the relative increase in the concentration of the pro-
inflammatory cytokine IL-6. Qp—immunized mice showed an average increase in the serum
IL-6 concentration of 8.16 £ 2.33 ng/ml, whereas mice immunized with QB-mlIL-layi7270
showed an average increase of only 0.15 £ 0.27 ng/ml (p=0.0005). As a control on day 28 all
mice were injected with 1 pug mlIL-18. Three hours afler injection mice immunized with QB
carrter alone showed an average mcerease in serum 1L-6 concentrations of 9.52 = 7.33 ng/ml,
while mice immunized with Qf-mIL-loi7.070 showed an increase of 21.46 £ 27.36 ng/ml
(p=0.43). These data indicate that the antibodies produced by immunization with Qp-miL-
latyyrz70 were able to neutralize specifically and efficiently the pro-inflarnmatory activity of

IL-1c.

F. Efficacy of Qf-mIL-Ict17.200 in 2 mouse model of rheumatoid arthritis
[60174] The efficacy of QB-mil.-lc 770 immunization was tested in the murine collagen-
induced arthritis model (CIA). This model reflects most of the immunological and
histological aspects of human rheumatoid arthritis and is therefore routinely used to assay the
efficacy of anti-inflammmatory agents. Male DBA/1 mice were immunized subcutaneously
three times (days 0, 14 and 28) with 50 pg of cither QB-mIL-10y)7.270 (n=8) or Qf alone
(n=8), and then injected intradermally at day 42 with 200 ug bovine type 1l collagen mixed
with compiete Freund’s adjuvant. After a booster injection of 200 pg bovine type II collagen
mixed with incomplete Freund’s adjuvant at day 63 mice were examined on a daily basis for
the development of arthritis symptoms. A clinical score as defined in EXAMPLE 2F was
assigned to each limb according to the degree of reddening and swelling observed, and ankle
thickness of all hind limbs was measured. Two weeks after the second collagen injection Qf-
tmmunized mice showed an average cumulative clinical score of 4.44, while QB-mlL-Tay
sro-immunized mice showed an average score of only 2,31, Moreover, the average increase in
hind ankle thickness was 18 % for Qp-immunized mice and only 7 % for mice which had
been immunized with QB-mil-lat17.270. As an additional readout of the inflammatory

reaction, serum levels of 1L-6 were determined ! week after the second collagen injection.
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EXAMPLE 4

Efficacy of Qf-miIL-1c17270in 2 mouse model of atherosclerosis

[00175] Seven to eight weeks old male Apoe” mice (The Jackson Laboratory, Bar Harbor
ME) were injected subcutancously with either 50 pg QB-miL-1a 17270 vaceine (n=13) or with
50 ug Qf (n=12) on day 0, 14, 28, 56, 105 and 133 (5 animals, 3 in the QB-miL~1ct7.270 and
2 in the QB groups were received their second boost on day 33). The mice were fed initially
with a normal chow dict, which was replaced on day 21 by a western diet (20 % fat, 0.15 %
cholesterol, Provimi Kliba AG, Switzerland). Mice were bled at regular intervals throughout
the experiment and the aﬁtibody response against [L-lalpha was measured in the sera.
Sacrifice was on day 159, and the aorta were isolated and prepared essentially as described
(Tangirala R.K. et al. (1995) J. Lipid. Res. 36: 2320-2328). In addition, hearts were removed
and snap-frozen in liquid nitrogen for subsequent histologic preparation essentially as
described by Paigen B. et al. {(Atherosclerosis 1987;68:231-240) and Zhou X, et al
(Arterioscler Thromb. Vasce Biol 2001;21:108-114). The animals were bled by cardiac
puncture and perfused with cold PBS. The aorta was then exposed, as much as possible of the
adventitia removed in situ, and the aorta finally sectioned 2 mm from the heart. The heart was
sectioned in the middle, and the upper part was immediately frozen in Hank’s balanced salt
solution in a plastic tube in liquid nitrogen. Serial sections (7 wm thickness) were cul in a
cryostat through the origin of the aorta and harvested upon appearance of at least two valve
cusps, until disappearance of the last valve cusps. Sections were fixed in formalin, stained
with oil red O, and plaque load was evaluated in 4-7 sections (3 sections in one animal of the
QP group) per mouse by quantitative image analysis. An average plaque area was computed
for each animal from the plaque area of each section used for the cvaluation. An average
group plague arca was computed for the Qp-mil-layi7ae and Qf group respectively.
Statistical analysis was performed with a Student t-test. P<0.05 was considered statistically
significant.

[00176] For the evaluation of atherosclerosis in the whoie aorta, these were further cleaned
from residual adventitia on a glass petri dish filled with cold PBS, and the arch was sectioned

5 mm down from the left sub-clavian artery. The aorta were cut longitudinally, pinned out on



<211>131 <212> PRI (213> Bacteriophage AP205 <400> 21 Met Ala Ass
Lvs Pro Met GIn Pro lle Thr Bar Thr Ala Ass, Lys lle 151015 Val Trp Bar

Aé} Pro Thr Arg Les Bar Thr Thr Phe Bar Ala Her Las 202530 Les Agﬁ
%ﬂog Q;3112ys Val Gly lle Ala Gin Lz 5 Asn Ass Val Bar 3546@@? o866
a brﬁykmiarwal anyirilsyd Avg:ﬂghwmpfta“mmo”l@hy GhyrS06b60IGyEAtanight in

(ﬁl%l% ?!:ﬁ”%/é\/le i Iﬁé@v@ iy AI??I ES Lys Ala@ﬁ;@éﬁbg Tpl % 2.0) on

Bar Bar Ala Giu Ass Las A a Th
d1wwphmomgp@ysTAﬁgmgsc\laM@ps*mpl essRasalm|sopar dly wekkoy: 1@5111@)168 of

the P! X&ﬁ%}?@tP@ﬁléﬁﬁfﬁﬁ%tﬁf@ & Qfd%!iablﬁll@é gl BAEHA ASRrta measured up
115120125 Thr Thr Ala 130 <210> 22 <211> 131 <212> PRI .2125
to Wal_ﬂaackblﬁrf\:@t iR iqgreentage. The difference in mean or median of the plaque load

between the Qf-mil-1oy7.07 and QB group was analyzed.

[00177] The antibody response was measured in a classical ELISA, with recombinant IL-
Talpha coated on the ELISA plate. Binding of specific antibodies was detected using a goat
anti-mouse HRP conjugate, The titers against [L-lalpha were calculated as the reciprocal of
the serum dilution giving half-maximal binding in the assay. Specificity of the response was
assessed by measuring pre-immune serum, The pre-immune titer was below the lowest serum
dilution used in the assay, and was assigned this lowest-serum dilution value, The resuits of
the measurcment of the antibody response in the QB-mil-loty17.070 immunized animals arc
shown in Table 1, and clearly demonstrate that immunization against murine IL-lalpha
coupled to Qf led to a strong and sustained specific antibody response against 11.-1alpha,
since nearly no titer was detectable in the preimmune (d0) sera. Furthermore, induction of an
antibody response specific for IL-lalpha led to a reduction of 37 % in plaque arca at the aortic
origin in the QB-mlL-lai7.070 group compared to the QB group (292803 + 21272 um® vs.
464694 * 36545 unt, p=0.0005). In addition, a reduction of 31 % in median plaque load in
whole aortas prepared “en face” (5.7 vs. 8.3, p=0.06} was observed.

[00178] These data demonstrate that induction of anti-ILlalpha antibodics by the QB-miL-
loty7.070 vaceine inhibited the development of atherosclerosis and therefore that the QB-mliL-
tai727e vaccine is an effective treatment for atherosclerosis. Furthermore, these data
demonstrate that IL-1alpha is involved in the pathogenesis of atherosclerosis.

mice immunized with Qb-

Table 1: Geometric mean anti-IL1alpha antibody titer in Apoe™

L lalpha (geometric mean titer = standard error of the mean)

do d21 d28* dse d84 difs d159
Geomean + | <1000 | 225400+ | 167867+ | 522864+ | 712061+ | 621687+ | 805370+
SEM 0 93385 121345 | 106887 | 144922 | 184389 | 155764

* For 5 animals, the valucs are from day 33,




<400> 22 Met Ala Ann Lys Thr Met Gin Pro lle Thr Sec Thr Ala Ann Lys

lle 151015 Val Trp Ser Asp Pro The Arg Lou Ser Thr Thr Phe Ser Ala Ser
Lou 202530 Lou Arg GIn Arg Val Lys Val Gly lle Ala Glu Lou Ann Ash Val
Sed 2145 Bly Gin Tyr Val Sec Vak-Bar-Lys Arg Pro Ala Pro Bgs/Rros@lacssss
Gly 505560 Cys Ala Asp Ala Cys al lleMet Pro Ann Giu Ann GIn Ser lle
Arg 65707550 Thr Valle Ser Gly Ser Ala Glu Ann Lou Ala Thr Lou Lys Ala

GIP 899008 e 6 UNEH-Mitesd inflpmprigay Rep o sisease bdnapugiva ity

Asn 100105110 %%ﬁ%@@%?h%ﬁ%/& _%{bﬁiﬁlgg%Ala lle Val Ser
Ser Asp 115120125 Thr Thr Ala Y30'<210> 23 <211>131 212> PRT

(0T E B EshicterbphldgBakrY H3DTDoRMER INES AHPEIofsSFre Ietc@ily Hiese times

8o TREREE1FRE ARSI Y S I8 LIHOEB VAL TR, D85 6B &M 91lgoY.,
“ Seoc Thr Th{fPhe Sec Ala Sec %%SU 2%%530 Lloul i‘ra GIn A}r[gg égl Lys \1/@1%) % OT8

mighydlefAll ciuetSuAiePAnR gl Ser and QB-mlL-1B110.260. As a control 5 mice are

injected at the same regimen with Qff VLPs alone. Two weeks after the last immunization, all
mice are slightly anesthetized with Isofluran, and 1 mg of trinitrobenzesulfonic acid (TNBS)
in 100 pl 50 % ethanol is administered intrarectaily via a polyethylene catheter at a distance
of 4 ¢cm of the anus. Body weight is recorded daily as readout of disease progression, and 7
days after TNBS administration all mice are sacrificed. The colon of each mouse 1s removed,
a specimen of colon located 2 cm proximal to the anus is fixed in PBS-buffered formalin, and
the degree of inflammation 18 graded semi-quantitatively on hematoxylin- and eosin-stained
colonic cross-sections according to Neurath MLF. et al. (JEM (1995), 182:1281-1290).

[00180] Immunization with either QB-milL-loy 7090 or QB-mlIL-1B119060 alone, or with a
combination of QB-mIL-la17.270 and QB-mIL-1P119-2¢9 Teduces the TNBS-induced weight
Joss, as compared to Qf—immunized mice. Furthermore, histological examination of colonic
cross-sections reveals, that QPB-mlIL-layir27¢ and/or QB-mIL-1Bic06-immunized mice
dispiay a markedly reduced infiltration of inflammatory cells into the colonic tissue when

compared to Qf-mmmunized mice.

EXAMPLE 6
Amelioration of Endotoxin-hypersensitivity in mice carrying a truncated version of the
MEFY gene by immunization with QB-mIL-1419.260
[00181] Familial Mediterranean Fever is a recessively inherited inflammatory disorder
characterized by recurrent fever as well as peritonitis, scrositis, arthritis and skin rashes.
Affected individuals carry a missensé mutation in the MEFV gene, leading to expression of a
truncated pyrin protein, Mice carrying a similar mutation in the MEFV gene show an
increased caspase-1 activity, leading to overproduction of mature 1L-1f and increased
hypothermia and lethality after LPS administration. Eight weeks old homozygote pyrin-
{runcation mice (5 per group) are immunized three times at two weeks intervals with 50 pg of
QB-mIL-1B119.260 0r 50 pg of Qf VLPs alone. Two weeks after the last immunization all mice

are injected intraperitoncally with a mixture 20 mg D-Galactosamine and 0.01 ug/g LPS. Qp-



354045 Gly GIn Tyr Val Ser Val Tyr Lys Arg Pro Ala Pro Lys Pro Glu Gly
505560 -19- Thr Val lle Ser GIN Sec Ala Gin Asn Les Ala Thr Len Lys Ala
Gin 859095 Trp Gin Thr His Lys Arg Asn Tel Asp Thr Len Phe Ala Ser Gly
Ammomsmo Ala Gly Len Gly Phe k&r Asp Pro Thr Ala Al®dle/Frl8@r6s66
I As 15120125 Thr T, r Ala 13 10> 24 211 37 <21
L e B S S S DA et
in gepecttacd CStadcagagtgatitgdsh <BiP=rabie @BzmﬁmmzammeA <213>
artificial sequence <220> <223> PCP primer <400> 25 atatatctcg
agtgatatct ggaagtctgt catagag37 <210>26 <211> 37 <212> DFA <.213>
artcial sequence EXAMPLE 7

Comparison of QB-miIL-10417.27 and QP-mIL-1B11v.260 immunization to Kineret®
treatinent in a mouse model of rheumat{;id arthritis

[00182] Kineret® {Anakinra, Amgen)} is a recombinant version of the human I1.-1 receptor
antagonist, which is approved for the treatment of human rheumatoid arthritis. In order to
reach a clinical benefit, relatively high amounts (100 mg) have to be applied via subcutancous
injection on a daily basis. The collagen-induced arthritis model was used to compare the
efficacy of QB-mIL-1a;1727 and QB-mIL-18110060 tmmunization with daily appiications of
different doses of Kineret®. Male DBA/] mice were immunized subcutancously three times
(days 0, 14 and 28) with 50 pg of either Qf-miL-1cty17.270 (n=8), QB-mlIL-1B119.260 (n=8) or
Qp alone (n=32), and then injected intradermally on day 42 with 200 ug bovine type I
collagen mixed with complete Freund’s adjuvant. From day 42 on, mice immunized with Q-
mlL-~1ctyy707¢ and QB-mlIL-1H119269, and one group of Qf-immunized mice (r=8) received
daily intraperitoncal injections of 200 pl PBS, while three additional QB-immunized groups
received daily intraperitoneal injections of either 37.5 pg (n=8), 375 ug (n=8), or 3.75 mg
(n=8) Kineret®, A daily injection of 37.5 ug Kineret® per mouse corresponds roughly to a
dose of 1.5 mg/kg, which is in the range of the recommended efficacious amount for humans
(100 mg). All mice were boosted on day 63 by intradermal injection of 200 pg bovine type 11
collagen mixed with incomplete Freund’s adjuvant, and examined on a daily basis for the
development of arthritis symptoms.

[00183] Four weeks after the second collagen injection, Q-inmunized control mice showed
an average cumulative clinical score (as defined in EXAMPLE 2F) of 3.75, while Q-mlIL-
loyi7270- and QP-mlb-1fi10.06g-immunized mice showed average scores of only 0.81 and
1.44, respectively (see Table 2). Mice treated with 37.5 pg or 375 pg Kineret® reached an
average score of 2.44 and 2.63, respectively, while mice treated with 3.75 mg Kineret®
remained largely asymptomatic, reaching a maximal score of only 0.19.

[66184] As an additional readout of the inflammatory reaction, the hind ankle thickness of all
animals was measurcd on a regular basis. Four weeks after the second collagen injection Qf3-
immunized control mice showed an average increase in hind ankle thickness of 16 %, while
QB-mlL-lotyy7.270-immunized mice showed an increase of 2% and QB-miIL-1f110260-

immunized mice showed an increase of 6 %. Mice treated with either 37.5 pg or 375 pg



<220> <223> PCP primer <400> 26 atatatgcta gcccccatta gacagctgca
cfacagg37 <210> 27 <211> 37 <212> DNA <213> artificial sequence

<220> <223> POP cramer <400> 27 - 20 - <210> 28 <211> 7 <212>
RRO2e2b32sartificial sequence <220>54223> synthesized seqnemmmd@&mss(

Ki 2(«:8 E%{)Ig%s%g&]lxn;cl g S HYCECE%Z: é%?;ngl& >05 7213)6%%% Ve }Ir\l e‘vﬁl e mlce treated
Wlth 3 75 mg Kineret® showed no increase in hind anklc thickness at ail.

[06185] In conclusion we surprisingly found that three injections of either Qf-mIL-Iai17.07
or QPR-mIL-If119.260 protected mice better from the development of arthritis symptoms than
daily injections of Kineret® n amounts corresponding to the human dose or even the ten-fold

human dose. Only application of the 100-fold human dose of Kineret® showed an increased

benefit with respect to QB-mlIL-1at 7.07 or QF-mIL-1J; 9260 vaccination.

Table 2: clinical disease symptdms in collagen-induced arthritis model.

Treatment average clinical | Average increase in

score day 91 hind ankle thickness
(%) day 63-91

3x QP s.c. + PBS i.p. (200 pl/day) 375 16

3x Qf-mlL-Touram s.c. + PBS i.p. (200 pl/day) 0.81 2

3x QB-mIL-1Bng260 5.¢. + PBS i.p. (200 ul/day) 1.44 6

3x QP s.c. + Kineret® i.p. (37.5 pg/day) 2.44 13

3x Qp s.c. + Kineret® i.p, (375 ug/day} 2.63 10

3x QP s.c. + Kineret® i.p. (3.75 mg/day) 0.19 0

EXAMPLE 8

A. Clening, expression, and purification of virus-like particles consisting of AP205 coat
protein genetically fused to mouse 1L-10;17.270 {(AP205_miL-1a172m)
[00186] Given the large size of interleukin-lalpha and for steric reasoms, an expression
system producing so called mosaic particles, comprising AP205 coat proteins fused to
interleukin-lalpha as well as wt coat protein subunits was constructed. In this system,
suppression of the stop codon yields the AP205-interleukin-lalpha coat protein fusion, while
proper termination yields the wt AP205 coat protein. Both proteins are produced
simultaneously in the cell and assemble into a mosaic virus-like particle. Two intermediary
plasmids, pAP590 and pAP592, encoding the AP205 coat protein gene terminated by the
suppressor codons TAG (amber, pAP590) or TGA (opal, pAP592) were made. A linker
sequence enceding the tripeptide Gly-Ser-Gly (SEQ 1D NO:189) was added downsiream and
in frame of the coat protein gene. Kpn2I and HindIII sites were added for cloning sequences
encoding foreign amino acid sequences at the C-terminus of the Gly-Ser-Gly amino acid

linker, C-terminal to the AP2035 coat protein. The resulting constructs were; AP390 (SEQ ID




acatcgtata acgttactgg tttcacattc accaccctga attgactctc ttccgggege60
tatcatgcca taccgcgaaa ggettttgcge cattcgatgg tgtccgggat ctcgacgetc120
tcccttatge gactectgea ttaggaagca geccagtagt aggttgagge cgttgagcac180
cAEYLEsEIRggaatggty catgcaagga gatggegece aacagtecee PCT/EP2006/066866

N@JYTrasyge2404Gaigenaseatacseaes ciaaa @8O CkIHICRIRABAIIT); and APS592
g g atc300 ttccccatcg gtgatgtcgg cgatat agcaacc )
ooty oL ob SRt SELGUb Aty AUt ooy S Chagaietigp- For
comlicoogegad ditaaih pgds20, ct (e Rataggggaditgigdgeggaliganatitadesict .44 (5°-
ttott ttt tatac fggatcca cacgac s
S e e R
GTitgtggtida\aaditiadaboulédeghdegds tgchbdddca cdaccddccAgedates g9 CG-3';

sE@Qﬁ%’éﬂ@@%&&@%@&9@@M%QFE%%EQ%F%@;%{SQ&&%@@&&?%@ﬁ%%mch
cataacccct éft(gé;ggcc ct720 adacggyLct tgaggegttt ittgctgaaa ggaggaacta

hadaerhdiatigctaides7oe tegithosctiapeygbied adgeseud et bR CEM
vedGiacgGaSRUCHIIRECIRADICIRGREHACILRAOCISELIA JeaRCTASIG FHIRIGH promoter
cttccattec tttctcgcca900 cgtetc ccgg% etttoccr%%:t caagcictaa ategggggeet

(Kglaistigd tdlgatttabe 0 Gigctided Yeatctldde becdakabuc Mgtidggg o592 was
cotgraiggtics cgiagiog grbi20altghestgiatagasagiiditcseasttdgachggenucicotides

N AL 0 Ao a S TR KSR o
TCdatgtita Tastticaggiggidaditit Cyggyadatgi@60 tgogoggaac ccctatttgt
R e e e
froucetttsttygdcgyGattity) dottdekgtntitgeicascc IsbtOEXAMPLE 1), using primers pINC-34
(5"-GGTCCGGAGCGCTAGCCCCTTACAC-3";, SEQ ID NO:122) and pINC-35 (5'-
GTAAGCTTATGCATTATGATATCTGGAAGTCTGTCATAGA-3’; SEQ 1D NO:123),
which added Kpn2l and HindIII restriction sites to the 5° and 3’ ends, respectively. The
obtained DNA fragment was digested with Kpn2l and Hindlll and cloned into both vector
PAP590, creating plasmid pAP594 (amber suppression), and into vector pAP592, creating
plasmid pAP596 (opal suppression}, respectively.

{60188] For expression of mosaic AP205 VLPs displaying murine 1L-1o. on their surface,
E.coli IM109 cells containing plasmid pISM 579 or pISM 3001 were transformed with
plasmid pAP594 or pAP596, respectively, Plasmid pISM579 was generated by excising the
trpT176 gene from pISM3001 with restriction endonuclease EcoRI and replacing it by an
EcoRI fragment from plasmid pMY579 (gift of Michael Yarus) containing an amber t-RNA
suppressor gene. This -RINA suppressor gene 15 a mutant of trpT175 (Raftery LA, Et al,
(1984) J. Bacteriol. 158:849-859), and differs from trpT at three positions: G33, A24 and T35.
Five milliliters of LB liquid medium containing 20 pg/ml ampicillin and 10 pg/ml kanamycin
were moculated with a single colony, and incubated at 37 °C for 16-24 h without shaking. The
prepared moculum was diluted 50 x with M9 medium containing 20 pg/ml ampicillin and 10
ng/ml Kanamycin and incubated at 37 °C overnight on a shaker, Cells were harvested by
centrifugation,

100189] Celis (1 g, transformed with plasmid pAP594 and containing pISM579}) were lysed
by ultrasonication in lysis buffer (20 mM Tris-HCl, 5mM EDTA, 150 mM NaCl, pH 7.8,

0.1 % Tween 20). The lysate was cleared by centrifugation, and the cell debris were washed



cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga

gtgogttacal500 togaactgga tottaacagc ggtaagatcc ttgagagttt tcgcoccgaa
gaacgtttto1.560 caatgatgag cacttttaaa gttctgcmat gtggcgcggt attatcccgt
sgaagocgse20 ggcaagagca actcgetcge-cgcatacact attctcagaa toreigolbesss

witggl E%CE%?%%6@90%%9%%%&@1%%&%&%6‘{8&&? %ﬁ%g@cﬁﬁéﬁﬁg%fﬁﬁﬁ column cluted in

aftatgc agtgctgcca 1740 taacCatgag tgataacact gcggccaact tactictgac
TENdug e ganydaocyiiid giedb g EtsabhuMitigcad Hatdigdhggresence of capsids

in tﬂ@@&@@%ﬁ@%tgﬁgﬁQﬁ%ﬁﬁ:‘\ggocﬁggﬁg@&%ﬁa %@taecu‘ophoresis (1%

coaaacgacg agcgtgacac cacgatgcct gcagcaatgg1920 caacaacgtt
TA&@@@H@&E’{ hicett ?gij%’é%?a%‘fh%é% fe)e -dﬁéﬁ%ﬁ’ti@‘%{é%ﬂ?&@mm} as
detm@aggpgsmaagggo@am’ammgoctﬁg;g@@c(stccp%w&%&@iﬁgCétggtio nm.
tattgctgat aaatctggag ccggtgagceg tgggtctcge ggtatcattg 2100 cagcactggg
F fa@‘é%b%‘t% ?‘%‘Eﬁ%%éi‘i‘:%& geategtaat tS?BE%%g‘%FEa@Gai%té‘ﬁgg‘b@@g%& gharose
CLggatghacgarastdpacaga fcgotgaddl-aggighatea cigatteage?d?O-atiggtaact using
tcagaccaa gtttactcat.atatacctt f cttcatt2280 tttaatttaa .
= R A R R g poviried
{urtheyltzcae teybigegtehy niet cdgiegal aadagatoan s Godtodit2a00 ¢ deatosttting peak
fradfHCIOGRC ARAICIIGH IAINARRCAIPAARAACERAGPIFIACEAT 2 I LAVBE rer was

tttgcge:ggat caagagctac caactotttt tccgaaggta acté;gcttca2520 gcagagcgca
exchangeein il aerhtbue widigtaged ghergiagys cddedsnedrs8ocagauiagof 50 Y.

[00RFPPEHRELAGRIARCIO0 SEBIgRMAR CeIgare] 1IaGHIEtOLRASHACANNIIEEAmed
taagtcgtgL cttaccgggt tggactcaag acgatagtta ccggataagg2700 cgcageggtce

essgiyithy2acerHgBEEHEYt BeacddatRy Bagotigiy ‘BgRALTac 1 eBiditonal sucrose
ora8caC60AAELIR0ALAGH GAY CMJaDC: IRIARADHEJH6AEHGILs layered on a gradient

cccgaagggaz820 gaaaggcegga caggtatceg gtaage ggtcggaac, o
PrEEASIURYE ARHBBA0sBB0 M0 AaeuRetlg Vatethdth 2> %o 8 ml 20 %,
6 ngnsctgegg Jlttooohc eittffaciig2340ragagtagatttttgigatdedagtcagggoctroscopy,
andgl%:(gg(? G 1(?'}19%%% 3G ﬁ%agfpaéiac?sgv%gr%oconcemrated on a centrifugal filter unit as
above, and the buffer exchanged to 10 mM Hepes, pH 7.5. Glycerol was finally added to a

final concentration of 50 %.

B. Immunization of mice with AP205 mIi-idi;72m
[60191] Four female balb/c mice were immmunized with AP205 -mIl-lo1727. Twentyfive
ng of total protein were diluted in PBS fo 200 pl and injected subcutaneously (100 ul on two
ventral sides) on day 0, day 14, and day 28. Mice were bled retroorbitally on days 0, 14, 28

and 35, and sera were analyzed using mouse [L-10,7.270-specific ELISA,

C. ELISA
[00192] ELISA plates were coated with mouse IL-layi7.27¢ protein at a concentration of
I ug/ml, The plates were blocked and then incubated with serially diluted mouse sera from
days 14, 28 and 35. Bound antibodies were detected with enzymatically labeled anti-mouse
1gG antibody. Antibody titers of mouse sera were calculated as the average of those dilutions
which led to half maximal optical density at 450 mm. The average anti-mouse 1L-1017079 titer

was 1:4412 at day 14, 1:27955 on day 28 and 1:34824 on day 35. This demonstrates that



cggccttttt acggttcctg gcecttttget ggccttttge tcacatgtte tttcctgegt3060
gcagccgaac gaccgagcgce agcgagtcag tgagcgagga agcggaagag
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geacknwery3240 tacaatctgce totgatgcedtatagttaag ccagtataca BIOTHEIBIE 066866
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taat gataccgatg3660 aaa jgatgctcac gatacqggt = .o Lo
O e gLL o A7 o0 LRG0 e e e gy v
inhdiigobgbaainactagagaah-aatpacttagdir8 ggtoadigteragkgsattiegte therelore coated
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which are able to neutralize specifically the interaction of mouse IL-10t17.27 with its receptor.

E. 1n vive neutralization of [1.-1a
[60194] The in vivo ncutralizing capacity of the antibodies raised by immunization with
AP205 mll-loy7.000 was investigated next, Four female balb/c mice were therefore
immunized three times on days 0, 14, and 28 with AP205 mIL~lfo 17270 and four mice were
immunized at the same time with AP205 alone, On day 42 all mice were injected
infravenously with 1 pg of free murine IL-1a7.27. As readout of the inflammatory activity
of the injected IL-tol17.270, Serum samples were withdrawn before and 3 h after injection and
analyzed for the relative increase in the concentration of the pro-inflammatory cytokine IL-6,
AP205-immunized mice showed an average increase in the serum IL-6 conceniration of
12.92 + 3.95 ng/ml, whereas mice immiunized with AP205 _mlIL-10ti17.270 showed an average
increase of only 0.06 £ 0.05 ng/ml (p < 0.01). These data indicate that the antibodies produced
by immunization with AP205 mlL-loy 709 were able to neutralize specifically and

efficiently the pro-inflammatory activity of IL-1a.



caccgcctgg ccatgagaga gttgcagcaa geggtccagg ctggtttgec
ccaguaggcg4620 aaaatcctgt ttgatggtgg ttaacggcgg gatataacat gagctgtctt
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gaemyytaastggegegceatd 740 tgcgeccade gecatctgat cgttggcaa@BRHnsgrsasss
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[00¢6ap dtegatiigeagadycgti s 0:tgdgacagaaotimategyt cogctasicdgin the murine

cgatttac t CC C ag4. o wrere :
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(hratamogctbiy aAckitagig’tagytagétuececegaatb 200 gyéaisoggro (n=8) or AP205

alo};%a::(tﬁg G Ppaotaal gRieRIGEER. 8&%%%99%%@63 %ﬁz%tﬁgg%ﬁi&guagm

gccgctiatac aggcttcgac gccgcttcgt tctaccatcg acaccaccacs220 gct
miagttgatcgeonggcgaatttdiatedjoceguy Adaatityegsaegyegtggs2800 1ig bovine type 1
c-olFa%%g %%%%%ﬁg%%%iq&é: PRI 9&1%%‘%%%0 : Cétﬂtgggg Qe examined on a daily

ccagttgtig tgccacgegg ttgggaatgt aattcagctc cgecatcycc gettcecactt
basittdoedbey a0ty aysathog tggepiratightdineheseryraaiaediterdhto 3 was

ass g@%@%%ﬁoag&ﬁﬂ@é%tﬁgﬁz rggpﬁag&rﬁﬁﬁdﬁvg%% %Q%d, and ankle
213> artificial sequence <220> <223> PCP primer <400> 30 tatggatccg

thiglereg ey it lgaddigtitas sicggrygedgeatascedongienpesepoadmolapppipsriion Q-
immadacdaificial SEAHERNGE 220 NRARR P GRPAIMESre of 5.81, while AP205 mil-
latioro-immunized mice showed an average score of only 2.06. Moreover, the average
increase in hind ankle thickness was 19 % for AP205-immunized mice and only 9 % for mice
which had been immunized with AP205 mlL-1c);7.070. Taken together, these data show that
immunization with AP205 mlL-loy 707 strongly protects miice from inflammation and

clinical signs of arthritis in the CIA model.

EXAMPLE 9
A. Cloning and expression of virus-like particies consisting of AP205 coat protein
genetically fused to mouse IL-15;10.060 (AP205_mIL-1B)10.260)
[60196] Cloning, expression and purification of virus-like particles consisting of AP205 coat
profein genetically fused to mouse IL-1P119260 is carried out essentially as described for
AP205 mll-1a4y7.27 in EXAMPLE 8. The sequence of murine interleukin 1 beta was
amplified from plasmid pModEC1-His-EK-~mIL 1119260 coding for murine interleukin 1 beta
using primers pINC-75 (5°-GATCCGGAGGTGGTGTCCCCATTAGACAGCT-37, SEQ 1D
NO:192) and pINC-77 (5’-GTAAGCTTAGGAAGACACAGATTCCAT-3", SEQ 1D
NO:193). These primers amplify a murine interleukin-1 beta gene with 5° Kpn2] and 3° Hind
IH sites, and encoding additionally the amino acid sequence Gly-Gly at the N-terminus of
murine interleukin lbeta. The obtained mur-IL-1§ fragment was digested with KpnZl and
HindIll and cloned in the same restriction sites into vector pAP590 (amber suppression)
creating plasmid pAP630. E.coli IM109 containing plasmid pISM 579, providing amber
suppression, was transformed with plasmid pAP630. 5 ml of LB liquid medium with 20 pg/ml
ampicillin and10 pg/ml kanamycin were inoculated with a single colony, and incubated at 37

°C for 16-24 h without shaking. The prepared inoculum was diluted 50x with M9 medium



<400>31 tcgaatgegg ccgccgttta aaccctcgacj cgctagecgg atccads <210>

32 <211> 58 <212> DNA <213> artificial sequence <220> <223> PCT
primer <400> 32 gatccacacc accaccacca ccacggttct ggtgacgacg
alganmaascygctagocc58 <210> 33 <21%> 58 <212> DNA <2 18ctarifiahessss
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<212>DNA <213> atrtificial se%uence <220> <223> PCR primer <400> 34

shakya§gigcrg JrgytsBetboeRytaatigfttaaao god2 <210> 35 <211> 42
<212> DNA <213> art cial sequence <220> <223> FOR primer <400> 35

ggccgcgttt aaacttatta accgcaacca ccaocaccac cc42 <210> 36 <211> 271
251l PR S B LM IERIBCCIS RABE AT C VBF O SoAGRTotein

Met Phe Gii\gRaueTilsya ASBuladis TS B8, 260 (AP205_hEL-1P115.260)
100197} The sequence of human interieukin 1 beta was amplified from plasmid pET42T-hiL-
1116260 coding for human interleukin 1 beta using primers pINC-74 (5°- GA TCC GGA GGT
GGT GCC CCT GTA CGA TCA CTG AAC TG -3°, SEQ ID NO:194) and pINC-76 (5°-
GTATGCATTAGGAAGACACAAATTGCATGGTGAAGTC-3, SEQ ID  NO:195),
introducing a 5° Kpn2l and 3° Mphl103] site, respectively. The obtained human-IL-15
fragment was digested with Kpn2l and Mphli1031 and cloned in the same restriction sites ino
vector pAP590 (amber suppression} creating plasnud pAP649. E.coli JM109 conlaining
plasmid pISM 579 {providing amber suppression), was transformed with plasmid pAP649. 5
ml of LB liquid medium with 20 pg/ml ampicillin and10 pg/ml canamicin were inoculated
with a single colony, and incubated at 37 °C for 16-24 h without shaking. The prepared
inoculum was diluted 50x with M9 medium containing 20 pg/ml ampicillin and 10 pg/mi
kanamyein and incubated at 37 °C overnight on a shaker. Cells were harvested by

centrifugation.

C. Immunization of mice with AP205_mIL-1f 15060
[606158] Four femalé balb/c mice are immunized with AP205 mlL~1(1:0.0¢6. Twentyfive ug
of total protein are diluted in PBS to 200 ul and injected subcutaneously (100 ui on two
ventral sides) on day 0, day 14, and day 28, Mice are bled retroorbitatly on days 0, 14, 28 and

35, and sera are analyzed using mouse mIL~151190.260-specific ELISA.

3. FLISA
[00199] ELISA plates are coated with mouse IL-10):9.060 protein at a concentration of |
ug/ml. The plates are blocked and then incubated with serially diluted mouse sera from days
0, 14, 28, and 35. Bound antibodies are detected with enzymatically labeled anti-mouse IgG
antibody. Antibody titers of mouse sera are calculated as the average of those dilutions which
lead to half maximal optical density at 450 nm. Immunization with AP205 miL-1B119.260
yiclds a high specific anti-mouse H.-1f1;9.260 titer. This demonstrates that immunization with
AP205 mIL-1B19.20 can overcome immunoclogical tolerance and produce high titer

antibodies which recognize specificaily [L-1119.69.



51015 Gin Asn Gin G11 Asp Ser Ser Ser lle Asp His Len Ser Len Ass Gin
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354045 Asp Gin Ser Val Ser Len Ser lle Ser Gin Thr Ser Lys Thr Ser Lys
505360/0835Thr Phe Lys Gin Ser MetéUal Val Val Ala Thr AsrPGIERY&/Els66
65707580 Len Lys Lys Arg Arg Len Ser Len Ser Gin Ser lle Thr Asp Asp
Asp 859095 Len Gin Ala lle Ala Ass Asp Ser Gin Gin Gin lle lle Lys Pro

Arg 100105110 Ser SeFProvitie Batirksation SeHAES Val Lys Tyr Asn
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lle Lys Tyr Gin Phe lle Len Asn Asp Ala Len Ass'Gin Ser lle 1301351
inhifg tAhg mlralmgSOAQ@GmIHZyIrBLmQt&'ihriAIQSAMLAlarLEhISIAAést@em e thcrcforc coated

Wit 45%\%9{%%%@%?8@5 AS Agﬂﬂ %lc %1 rg{?a%ﬁ}e’vﬁ?g c%gccn?axé o\@ S;Lfﬁ nd co-
inc@ntdcewitysetB0EBEIGB of scra from mice immunized either with AP205 mIL-1B119.260
or with AP205 alone, and 100 ng/ml of mouse IL-1B119060. Binding of IL-1B119.260 to the
immobilized mlL-1receptorl-hFe fusion protein is detected with a biotinylated anti-mouse I1.-
IB antibody and horse radish peroxidase conjugated streptavidin. All sera from mice
immunized with AP205 mlIL-1B110.269 strongly inhibit the binding of mouse 1L-1B119.260 to its
receptor, whereas sera {rom muce mmunized with AP205 alone do not show any inhibitory
effect. These data demonstrate that fmmunization with AP205 mlL-1P:j0060 can yield

antibodies which are able to neutralize the mteraction of mouse IL-1(311960 and its receptor.

F. In vivo neutralization of 1L-1J
[60201] The in vivo neutralizing capacity of the antibodies raised by immunization with
AP205 mIL-1B119.260 18 Investigated next. Four {emale balb/c mice are therefore immunized
three times on days 0, 14, and 28 with AP205_mlIL~1{3; 9260 and four mice are immunized at
the same time with AP2035 alone. On day 35 all mice are injected intravenously with 1 pg of
free mlIL-1B119.260. As readout of the inflammatory activity of the injected mlIL~1[;10.260.
serum samples are withdrawn before and 3 h after injection and analysed for the relative
increase in the concentration of the pro-inflammatory cytokine 1L.-6. AP205~immunized mice
show a strong increase in serum IL-6 concentrations, whereas mice immunized with
AP205 mlL-15119.260 show only a very mild increasc. These data indicate that the antibodics
produced by immumnization with AP205_mlL-1B119.260 are able to neutralize specifically and

efficiently the pro-inflammatory activity of IL-10.

G. Efficacy of AP205_mIL-1P11s260 in 2 mouse model of rheumatoid arthritis
100202] The efficacy of AP205_mlIL-15;;¢.0¢o-immunization is tested in the murine collagen-
induced arthritis model (CIA), Male DBA/] mice are immunized subcutaneously three times
(days 0, 14 and 28) with 30 pg of cither AP205 mil-1B115.2¢0 (n=8) or AP205 alone (n=8),
and then injected intradermally on day 42 with 200 pg bovine type I collagen mixed with

complete Freund’s adjuvant. After a booster injection of 200 ug bovine type II collagen
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in hind ankle thickness. Taken together, these data show that immunization with AP205 mlL-
1B119.060 strongly protects mice from inflammation and clinical signs of arthritis in the CIA

model,

EXAMPLE 10
A Cloning, expression and purification of human TL-1B116.260

[60203] The nucleotide sequence encoding amino acids 116-269 of human IL-1B (hIL-1B 4.
260) was amplified by PCR from a ¢cDNA library of human liver tissue using oligonucieotides
HIL-1 (5°- ATATATGATATCCCTGTACGATCACTGAACTGCACG-3"; SEQ ID NO:124)
and HIL-2 (5-ATATATCTCGAGGGAAGACA CAAATTGCATGGTGAAG-3"; SEQ 1D
NO:125), digested with Xho! and EcoRV and cloned into the expression vector pET42T(+).
100204] Plasmid pET-42T(+) was construcied by replacing the whole region between the T7
promoter and the T7 terminator of pET-42a(+) (Novagen) in two sieps by new linker
sequences, which facilitate the expression of a protein of interest as a fusion with a C-terminal
tag (SEQ 1D NO:190) comprising a His-tag and a cysteine containing linker. In a first step
plasmid pET-42a(+) was digested with the restriction enzymes Ndel and Avrll, liberating a
958 bp fragment between the T7 promoter and T7 terminator composed of a GST-tag, S-tag,
two His-tags and the mulliple cloning site. The residual 4972 bp f{ragment containing the
vector backbone of pET-42a(+) was 1solated and ligated to the annecaled complementary
oligonucleotides 42-1 (5-TATGGATATCGAATTCAAGCTTCTGCAGCTGCTCGAGTAA
TTGATTAC-3"; SEQ 1D NO:126) and 42-2 (5-CTAGGTAATC AATTACTCGA
GCAGCTGCAGAAGCTTGAATTCGATATCCA-3"; SEQ-ID NO:127), giving rise to
plasmid pET-428(+). In the second step plasmid pET-42S(+) was linearized by digestion with
restriction enzymes Xhol and Avrll, and ligated to the complementary annealed
oligonucleotides 42T-1 (5-TCGAGCACCACCACCACCACCACGGTGGTT
GCTAATAATAATTGATTAATAC-3";,  SEQ 1D NO:128) and 4272 (5-
CTAGGTATTAATCAATTATTATTAGCAACCACCGTGGTGGTGGTGGTGGTGC-37;
SEQ 1D NO:129), resulting in plasmid pET-42T(+).
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was performed essentially as described for the murine miL {19260 protein in EXAMPLE 1.

B Cloning, expression and purification of human IL-1B116.260 muteins
[00206] By site directed mutagenesis of the plasmid pET42T-hIL-1[116.269, expression
vectors for ten different mutant human IL-1{3;)6560 fusion proteins were constructed. To this
aim the Quik-Change® Site directed mutagenesis kit {Stratagene) was used according to the
manufacturer’s instructions. The expression vectors for these mutant 1L-13119.260 proteins are
listed in Table 3 together with the oligonucleotide pairs used for their construction.
Expression and purification of the different human 1L-1B115260 muteins was performed as

described in EXAMPLE 1.

Table 3: Overview over IL-1 muteins, expression vectors and oligenucleotides used for their

construction.

Expression vector mutein sequence Oligonuclestide pair
{without

purification tag)

PETA2T-HIL-1 Prisass | BIL-1B1sass (R4D) | R4D-1 (5 -CATATGGATA TCCCTGTAGA
(R4D) (SEQIDNQ:131) | CTCACTGAAC TGCACGCTC-3'; SEQ-ID NO:143);
R4D-2 (5"-GAGCGTGCAG TTCAGTGAGT

CTACAGGGAT ATCCATATG-37; SEQ-ID NO:144)

pET42T-hil-1Biigogs | hlL-11 16260 (LBA) L6A-1 (5-GATATCCCTG TACGATCAGC
(L6A) (SEQ-ID NO:132) TAACTGCACG CTCCGGGAC-3"; SEQ-ID NO:145);
L6A-2 (37-GTCCCGGAGC GTGCAGTTAG

CTGATCGTAC AGGGATATC-3"; SEQ-TD NO: 146}

PET42T-RIL- 1By rgoss | BIL-1Bieas (TOG) | 19G-1 (3"-GTACGATCAC TGAACTGCGG
(TOG) (SEQ-IDNO:133) | TCTCCGGGAC TCACAGE-37; SEQ-ID NO:147)
T9G-2 (5'-GCTGTGAGTC CCGGAGACCG
CAGTTCAGTG ATCGTAC-3"; SEQ-ID NO:148)

PET42T-hIL-1Bresss | BIL-1Briges (R11G) | R11G-1 (5-GAACTGCACG CTCGGGGACT CACAGC-3;

(R11G) (SEQ-ID NO:134) | SEQ-ID NO:149)
R11G-2 (3-GCTGTGAGTC CCCGAGCGTG CAGTTC-3%;
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pET42T-]ﬂL~ 1 ﬁj 16269
(D145K;

BIL-1 ﬁim-zw {D I 45K)
(SEQ-ID NO:136)

D145K-1 (3°-
GCGGCCAGGATATAACTAAATTCACCATGCAATTTG
TGTC-3'; SEQ-ID NO:161)

D145K-2 (5
GACACAAATTGCATGGTGAATTTAGTTATATCCTGG
CCGC-3"; SEQ-ID NO:162)

pET42T—]]}L— 1 Bl 16269
( AEESD’SI)

BIL-18 36200
(AEE.ﬁOfSl)
(SEQ-ID NO:137)

EE-1(5-
CATGTCCTTTGTACAAGGAAGTAATGACAAAATACC
TGTG-3’; SEQ-ID NO:153)

EE-2 (5'-
CACAGGTATTTTGTCATTACTTCCTTGTACAAAGGAC
ATG-3"; SEQ-ID NO:154)

pET42T-hIL-1[ 6260
(ASND54

hiL-1 B [ 16-269
{ASND™
(SEQ-1D NO: 138}

SND-1 (5°-
CTTTGTACAAGGAGAAGAAAAAATACCTGTGGCCTT
G-3"; SEQ-ID NO:155)

SND-2 (5°-
CAAGGCCACAGGTATTTTTTCTTCTCCTTGTACAAAG
-3"; SEQ-ID NO:156)

pET42T-hIL' 1 6115_259
(K63S/K659)

hIL- fﬁl 16-269
(K635/K638S)
(SEQ-1D NO:139)

K636355-1{5°-
GTGGCCTTGGGUCTCAGCGAAAGCAATCTGTACCTG
TCOCTG-3"; SEQ-ID NO:157)

K63655-2 (5°-
CAGGACAGGTACAGATTGCTTTCGCTGAGGCCCAAG
GOCAC-37; SEQ-ID NO:158)

PET42T-hIL- 11116265
(Q126A/E128A)

hiL- 113} 16269
{QI126A/E128A)
(SEQ-TD NO:14()

QF-1 (5™
GTACATCAGCACCTCTGCAGCAGCAAACATGCCCGT
CTTC-3"; SEQ-ID NO:159)

QB2 (5
GAAGACGGGCATGTTTGCTGCTGCAGAGGTGCTGAT
GTAC-3’; SEQ-ID NO:160)
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anahysef dor Absrel i s dpsre s R g gcentration of the pro-inflammatory cytokine IL-6.

Mice injected with the wild type human IL-18119.2¢5 protein show a strong increase i serum
1L-6 concentrations, whereas nrice injected with either of the human IL-1(311960 mutein

proteins show only a mild increase or no increase at all.

EXAMPLE 12
A. Coupling of human IL-1B116260 and human IL-1By16.2¢0 muteins to Qp virus-like
particles
[00208] Chemical cross-linking of the wild type human I1-1819.60 protein and the human
IL-1B119.2¢0 muteins of EXAMPLE 10 to Qf virus-like particles was performed essentially as

described in EXAMPLE 2A.

B. Immunization of mice with human IL-1B116.260 and human [L-1B1s.260 muteins
coupled to Qf capsid
[00209] Four female balb/c mice per group were immunized with Qf coupled to cither the
wild type hIL-1B116.260 protein or one of the hIL-18115260 mutein pfoteins. Fifty ug of total
protein were diluted in PBS to 200 pl and injected subcutaneously (100 ul on two ventral
sides) on day 0, 14 and 28. Mice were bled retroorbitally on day 35, and sera were analyzed
using ELISAs specific for either for the respective human IL-1B116260 mutein used as

immunogen, or the wild type human IL-1834.2¢0 protein.

C ELISA
100210} ELISA plates were coated either with the wild type hlL-1B;i6.260 protein or the
respective hIL-1B; 4260 mulcin at a concentration of 1 ug/ml. The plates were blocked and
then incubated with serially diluted mouse sera from day 35. Bound antibodies were detected
with enzymatically labeled anti-mouse IgG antibody. Anfibody titers of mouse sera were
calculated as the average of those dilutions which led to half maximal optical density at

450 nm, and are shown in Table 4,
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QB-DIL-1B) 1500 (RADY> ZF EYSITE 231870 + 115475 160666 + 79478
QB-hIL-1B1 15260 (L6A) 120224 + 7658 89377 + 17965
QB-hIL-1B116260 (TOG) 261249 £ 153716 224809 £ 131823
QB-hIL-1B 116260 (R11G) 278342 + 50296 279290 + 47232
QB-hIL-1B) 15260 (D54R) 269807 + 122351 206516 + 90998
QB-hIL-1B116.260 (D145K) 78365 + 26983 93241 £ 28856

QB-hIL~1B116260 (AEE™")

287625 + 143835

229862 £ 140169

QB-hIL-1B: 16.260 (ASND™™)

68895 + 14267

106116 = 25295

QPB-hIL~1B116-260 (K63S/K65S)

403712 £ 402594

244552 £ 173597

195165 £ 71436

170434 + 86831

QB-hIL-1P116.260 (O 126 A/E128A)

160211} QP-hIL-18)16060-immunization induced high titers of IgG antibodies against hiL-
1B116-260. Moreover, vaccination with either of the QB-hIL-1B;6.269 mutein vaccines induced
high 1gG titers against both the respective hlL-1P116.260 mutein used as immunogen, and the

wild type hIL-1B114.960 protein.

D. In vitro nentralization of human IL-15

{00212] Sera of mice immunized with Q8 coupled to either wild type hlL-18416.069 protein or
to one of the hIL-1B;j6.260 muteins were tested for their ability to inhibit the binding of human
i1.-1B3 protein to its receptor. ELISA plates were therefore coated with a recombinant human
IL-Ireceptorl-hFe fusion protein at a concentration of I pg/ml, and co-incubated with serial
dilutions of the above mentioned sera and 100 'ng/ml of hIL-1f116.269 protein. Binding of hiL-
1B116060 to the immobilized human IL-1receptorl-hFe fusion protein was detected with a
biotinylated anti-human IL-1f antibody and horse radish peroxidase conjugated streptavidin.

All sera raised against QB-hIL-1B115260 mutein vaccines completely inhibited the hinding of

100 ng/ml wild type hiL-1B116-260 to h1L-1R1 at serum concentrations = 3.3 %.




65707580 Len Lys Lys Arg Arg Len Ser Len Ass Gin Phe Len Thr Ala Asp
Asp 659095 Len 91u Ala lle Ala Ass Gin Vai Gin Gin Gin lle Met Lys Pro

Arg 100105110 Ser Val Ala Pro Ass Phe Tyr Ser Ser Gin Lys Tyr Ass Tyr
®io kys 436320125 lle lle Lys Per Ghtthe lle Len Ass Asp ABSTEPE&ens6s66

Gin Per Val 130135140 %‘é %8 {s Ala G .Gly #}/ﬁ/}"yr Len Ala Ale Ala

Ala Len Gin Ass 1451501 S‘r‘f]‘R'Lsh‘pZ ion Lys Phe Asp Met

[8(131)8}0\1?11& i i h’b Eﬁemt;;ks:ﬁgmé;ﬁﬁwaﬂﬁc%pwrehymdﬂdrb?limhﬁahﬂzmichewith Q8
Ie Per L 1%]7 ug %‘%W}%he 180185190 VV ‘:)) N .
Co oS P UBEIH 66 30 Gl TP LS Hir Hekep Ao
inv&itightedd ASbrio e ivals PR/ Pdlentirp ﬁéﬂ@bﬁﬁ%@e(ﬂiﬂrﬂngﬂimzﬁmjzabmtﬁysﬁmes on
da Sécp(r B e?é |§1 VaI El#ssr 5@(:%&?’ §25dz 0323 ?40 Loy Ic::) &e ¢ injected
ThrGin B ?_85 ol f &Gi BOD5E16 Erodé |
intMatridus AispilPhe Ganflieckoui Gl ghhbi [Ber.2602652480tro] three naive mice are
mnjected at the same time with the same amount of wild type hIL-1B114069. As readout of the
inflammatory activity of the injected hlL~1016.060, serum samples are withdrawn immediately
before and 3 h after injection and analysed for the relative increase in the concentration of the
pro-inflammatory cytokine [L-6. Whereas naive mice show a strong increase in serum [L-6
concentrations 3h after injection of hIL-1P1:6.269, all mice immunized with QB coupled to the
wild type hIL-116.260 protein or to one of the hil-1[3;15.26 muteins do not show any increase
in serum IL-6, indicating that the mjected hIL-1B116.260 1s elficiently neutralized by the

antibodies induced by the vaccines,

EXAMPLE 13
Amelioration of MSU-induced inflammation by immunization with QB-mIL-18150.269
[00214] Gout is a painful inflammatory disorder caused by the precipitation of monosodium
urate (MSU) crystals.in joints and periarticular tissues. MSU crystals have been shown to
activate the so called NALP3 inflammasome, resulting in the production of active IL-1{3,
which is mainly responsible for initiating and promoting the inflammatory response
characteristic of the disease. C57BL/6 mice (5 per group) are mmunized subcutancously
three times at two weeks intervals with 50 pg QB-nilL-18110.260 or 50 pug of QP VLPs alone.
One week after the last immunization all mice are challenged infraperitoneally with 1.5 mg
MSU crystals. Six hours after the challenge mice are sacrificed and neutrophil numbers as
well as the concentrations of the neutrophil chemoattractants KC and MIP-2 are measured in
peritoneal exsudates. QB-miL-1B11g.06-immunized mice show markedly reduced neutrophilia

and MIP-2 and KC concentrations, when compared to Qp-immunized controls.

EXAMPLE 14
Amelioration of experimental auteimmune encephalitis by immunization
with QB-mIL-1B110.260
[00215] In a mouse model for multiple sclerosis, C57BL/6 mice (8 per group) are

immunized subcutancously three times at two weeks intervals with 50 pg QB-mlIL-1B1192¢ OF



<210> 41 <211> 268 <212> PRT <213> Bos taurus <400> 41 Met Ala Lys
Vol Pro Asp Lou Phe Glu Asp Lou Lys Ass Cys Tyr Ser 51015 Glu Ass

Giu Asp Tyr Ser Ser Glu lle Asp HLou Ser Lou Ass Gin 202530 Lys Ser
WIQ?EVT/G%S@FAla Ser Tyr Giu Pro Lou Wsp Glu Asp Gin Met 34045 AB6/066866

er _ rLys Thr. Ser Ly 505560 Lou
e B e R R o R R e R Ryt ieeted
sum1wmﬂysm8p Mpng)m tpepmss(ﬁm‘ﬂamswéﬁprK SEQ 1D
95 Lo Ala | Ass Ass Thr lyGly Glu lle ys Prp
NGB S R G AR R LR A5 TR BB dper
ml%@f@%ﬂ@@ﬂ%ﬁﬁ&lm%m@@mdf@tms&sQJMpwe@L@u AesGim a daily

ba%‘?’sefouedg%%ﬁﬁgnﬁ H%éa‘lrrg1%'%&!\/'5%111%)%1%%&:09&1% k‘ooﬂll%l’fg%zxgrsllmmc 0, no
Lou Ass Ass 1451501551
clinical disease; 0.5, end of tail limp; 1, tail completely limp; 1.5, limp tail and hind limb

weakness (unsteady gait and poor grip of hind legs); 2, unilateral partial hind Hmb paralysis;
2.5, bilateral partial hind limb paralysis: 3, complete bilateral hind limb paralysis; 3.3,
complete bilateral hind limb paralysis and unilateral front limb paralysis; 4, total paralysis of
hind and front limbs. Q-mIL-1B11was-immunized mice show clearly reduced clinical

symptoms when compared to QB-immunized mice.



-31- Len Gin Gin Ala Val Lys Phe Asp Met Val Ala Tyr Val Set Gin Gin
165170175 Asp Per Gin Leu Pro Val Thr Len Arg lle Set- Lys Thr Gin Len
Phe 180185190 Val Ser Ala Gin Asn Gin Asp Gin Pro Val Len Len Lys
Gin Met Pro 195200205 Gin liar Pro ks lle lle Lys Asp Gin Thr Ann Len
Len Phe Phe Trp 210215220 Gin Lys His Gly Ser Met Asp Tyr Phe Lys
Sot Val Ala His Pro Lys 225230235240 Len Phe lle Ala Ihr Lys Gin Gin

CLADYS Len Val His Met Ala Set Gly 245250255 Pro Pro Set lle Thr Asp Phe

Gin lle Len Gin Lys 260265 <210> 42 <211> 270 <212> PHI <213> Sus
scrota <400> 42 Met Ala Lys Val Pro Asp Len Phe Gin Asp Len Lys Asn
gy&wogggg%gﬁ%&%ésn Gin Gin Tyr Ser Per Asp lle Asp His Len Set
Len AsSn Gin 202530 Lys Set Phe Tyr Asp Ala Per Tyr Gin Pro Len Pro

Gly A&p Ply Miss3gsomstidp (M Prdthvidleas penipdrattaetment jierapd

Per Ly, ThRelAsge0Rel LA AJe-ENmL ¥ecome ReEMatYalMet Ala
Ala Ala’Ann Gly Lys lle
wherein said at least one antigen is an [L-1 molecule and wherein (a) and (b) are linked

through said at least one first and said at least one second attachment site, and wherein

said IL-1 molecule is:

(i) an IL-1 beta mature fragment comprising or preferably consisting of an

amino acid sequence selected from the group consisting of:

(2)
(b)
(c)
(d)

human IL-1 beta 117-269 (SEQ ID NO:64);

human IL-1 beta 116-269 (SEQ ID NO:165):

mouse IL-1 beta 119-269s (SEQ ID NO:164); and

an amino acid sequence which is at least 95 %, or preferably at
least 99 % identical with any one of SEQ ID NO:64, SEQ ID
NO:165, and SEQ ID NO:164;

(ii) an IL-1 beta mutein, wherein said IL-1 beta mutein comprises or preferably

consists of a polypeptide having an amino acid sequence, wherein said
ammo acid sequence differs from any one of SEQ ID NO:64, and SEQ ID
NO:165 in 1 to 6, preferably 1 to 5, more preferably 1 to 4, still more

preferably 1 to 3, still more preferably 1 to 2, and most preferably in exactly

I amino acid residue(s), wherein preferably said amino acid residue(s) are

exchanged by another amino acid residue;

(1i1) an IL-1 alpha mature fragment cofnprising or preferably consisting of an

amino acid sequence selected from the group consisting of:

(a) human IL-1 alpha 119-271 (SEQ ID NO:63);
(b) mouse IL-1 alpha 117-270s (SEQ 1D NO:163); and
(¢) an amino acid sequence which is at least 95 %, or preferably at

or

least 99 % identical with any one of SEQ ID NO:63 or SEQ ID
NQO:163;



65707580 Len Lys Lys Arg Arg Len Ser Len Ann Gin Phe lle Thr Asp Asp

Asp 859095 Len Gin Ala lle Ala Ann Asp Thr Glu Glu GIn lle lle Lys Pro

Arg 100105110 7\1, TH.-TC,0("A,0,71,, M..4- 7", 7", WO

2007/039552PCT/EP2006/066866 - 32 - 445120125 Val lle Ass His Gin

Cys lle Len Ass Asp Ala Arg Ass Gin Ser lle 130135140 lle Arg Asp Pro

Her Gin Gin Tyr Len Met Ala Ala Val Len Ass Ass 145150155160 Len Asp

Gin Ala Val Lys Phe Asp Met Ala Ala Tyr Thr Her, Ass Asp 165170175 Asp,

Ser G LetPH Val Pie L BHIEH ||é"a%eé>é1éir?ﬁ*lar %@ L@ﬁ%ﬂwé’&’éﬁ%%‘i’é‘@%e or

Val Ser Alp@Glierddy imsispfGipdypeyalt davieg dnyso@in lzend Bequence, wherein

195200203 D8/ S HALIR WYSASRGANRDIRE L AELLINAGS RISk 1D
y |

Trp 210315220 Gin Lys His Gin Ass Met Asp Tyr Phe Lys Her Ala Ala
Pro Lys 2259302359 48HQRHPHE IO i PHioAtgPEsHs ey Ly 401 AngE pgferably 1

Met Ala Pr@ Glystill 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 exchanged by another amino acid residue.

The composition of claim 1, wherein said IL-1 molecule is derived from a human.



245250255 Len Pro Ser Val Thr Asp Phe Gin lle Len Gin Ass Gin Ser
260265270 <210> 43 <211> 260 <212> PPG <213> Gryotoiegns
cuniculus <400> 43 Met Ala Lys Val Pro Asp Len Phe Gin Asp Len Lys
Ass Cys Phe Ser 151015 Gin Ass Clu Gin Tyr Her Her Ala lle Asp His Len
Ser Len Ass Gin 202530 Lys Her Phe Tyr Asp Ala Her Tyr Gin Pro Len
His Gin Asp Cys Met 354045 Ass Lys Val¥al Ser Len Ser Thr Her Gin
Thr Her Val Ser Pro Ass 505560 Len Thr Phe Gin Gin Ass Val Val Ala Val
Thr Ala Her Gly Lys lle nsinison -33-- Lou Lys Lys Asp Arg Lou Per Lou
Asn Gin Pro lie Tin Asp Vol Asp 859095 Lou Plo Thr Asn Vol Ser Asp Pro

3. Gl fenysiitefysRieeAr:hadd 0k PesMal i@ Tyn hisliwe GiRAIg-1 beta
Lys Tyr Leu A 5120125 lle s Gin G

R e B b ISE) G R R sleced
e Gingrovn eensisgind@fAla Pro Leo Gin Asn
(a8) human IL-1 beta 117-269 (SEQ 1D NO:64);
(b) human IL-1 beta 116-269 (SEQ ID NO:165);
(cy mouse [L-1 beta 119-269s (SEQ ID NO:164); and
(d) an amino acid sequence which is at least 95 %, or preferably at least 99 %
identical with any one of SEQ ID NO:64, SEQ ID NO:165, and SEQ ID

NO:164.

4. The composition of any one of claims 1 to 3, wherein said IL-1 molecule is an IL-1 beta

mutein,



145150155160 Lou Gly Asp Ala Vol Lys Ph Asp Met Ply Vol Tyr Hot Thm
Per Lys 165170175 Giu Asp Ser lle Leo Pro Vol Thr Lou Arg lle Per Gin
Thr Pro Lou 180185190 Phe Vol Ser Ala Pin Asn Glu Asp Glu Pro Vol Lou
Leu Lys Glu Met 195200205 Pro Clyéghr Pro Arg lle lle Thr Asp Per Glu
Per Asp lle Lou Phe 210215220 Phe Trp Glu Thr GIn Ply Asn Lys Asn Tyr
Phe Lys Per Ala Ala Asn 225230235240 Pro Gin Lou Phe lle Ala Thr Lys

reNer ] et Ala 245250255 Ply Lou Pro Per Met Tj
sp%lhe%ﬁlinlf ulI;éeg#a E%%’g/lég SIBEH LHES ﬁ% B S99t Bo X%epﬂge having
an amihisidssiineweioberdd Mt Atmm.cyac&{d)lsameﬂ&pdlﬁ%r?ﬁ@ﬁlarﬁsmé@lﬂ SEQ ID
NO: Gg,ygrﬁ $1015 532 CT/EP2 66866 - 34
S S W e e B P, BB RrASH e Mg 0l more
prefergBly0 i 3cSdyr 4t SLéhr@aﬂﬁIref@ebl@m tte zsanﬂysadnrp&ée@myhami&tl?heahﬁﬁo acid
residu@&%?g%erein preferably said amino acid residue(s) are exchanged by another amino

acid residue.

5. The composition of claim 1, wherein said IL-1 molecule is an IL-1 beta mutein, and
wherein said IL-1 beta mutein comprises or preferably consists of a polypeptide of SEQ ID
NO:131 to SEQ ID NO:140.

6. The composition of claim 1, wherein said IL-1 molecule is an IL-1 beta mutein, and
wherein said IL-1 beta mutein is hIL-1B; 16260 (D145K) (SEQ ID NO:136).



Gin Ass Val Val Val. Val Ala Ala Ass Ply Lys lle Len Lye Lys Are
65707580 Arg Len Ser Leo Ser Gin Phe lle Thr Asp AsGin Ply lle 859095
Ala Ass Asp Thr Gin Gin Vale Met Lys Pro Arg Ser Val Ala Tyr 100105110
Ass Phe His Ass Ass Gin Lys Tyr Asg)Tvr lle Arg lle lle Lys Ser
115120125 Gin Phe lle Len Ass Asp Ass Len Ass GIn Ser lle Val Arg Oln
Tier 130135140 Ply Ply Ass Tyr Len Met Thr Ala Ala Leo Gin Ass Len Asp
Asp Ala 145150155190 Val Lys Phe Asp Met Ply Ala Tyr Thr Ser Gin Asp
Ser Lys Len Pro 165170175 Val Thr Len Arg lle Ser Lys Thr Arg Len Phe
7. Vbt Sermpmaitin ASsuson8sigteois Asp Sirvbesevasdidnidnpolewis Men IL-1

alpha RFQtGN TRERERLYEnTiH kD 200208 TiBIArgonsBain JhaASshias 1@l sequence
) t%f Ph%‘:ép Glu A?rﬁgHis Pe%_/ Ser 210215220 Lye His Tyr Phe Lys Ser Val
selecto AT BT S TOV8 ERR BHREIR-Ala Thr 225230235240 Gin Gin Ace lys Len
Val His)Meiuadanig PhirBGint PYe2Sef Hed He 24325B255 Asp Phe Arg Len
Len Gigy Thi, Gl o1 28032651 7.270s (SEQ ID NO:163); and
(c) an amino acid sequence which is at least 95 %, or preferably at least 99 %
identical with any one of SEQ ID NO:63 or SEQ ID NO:163.

8. The composition of any one of claims I or 2, wherein Sai_cf IL-1 molecule is an IL-1
alpha mutein, wherein said 1L-1 alpha mutein comprise or preferably consist of a polypeptide
having an amino acid sequence, wherein said amino acid sequence differs from any one of
SEQ ID NO:63, SEQ ID NO:65, and SEQ ID NO:163, in 1 to 6, preferably 1 to 5, more
preferably 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

exchanged by another amino acid residue.

9.  The composition of any one of claims 1 to 8, wherein said VLP is a VLP of an RNA
bacteriophage.



<210> 45 <211> 270 - 35 - <213> Mug MUSCUIUS <400> 45 Met Ala
Lys Val Pro Asp Lou Phe Glu Asp Lou Lys Asn Cys Tyr Ser 151015 Giu
Asn Glu Asp Tyr Ser Ser Ala lle Asp His Lou Ser Lou Asn Gin 202530 s
Ser Phe Tyr Asp Ala Ser Tyr Gly Serggu His Glu Thr Cys Thr 354045 Asp
Gin Phe Val Ser Lou Arg Thr Ser Glu Tin Ser Lys Met Son Asn 505560
Phe Thr Phe Lys Glu Ser Arg Val Thr Val Ser Ala Thr Ser Ser Asn

10.  G94Q6a80Ghoh YT HRVLORCIImME NSO MEleps! ORY PHR &efiteited rRhermatively
Thr 859095 Glu Asp Asp Lou Gin Ser fie Thr His Asp Lou Glu Clu_ Thr lle

consisiin alpO TIPS ARF'SEHRSro YRR Rjr ERFBerAsHTEt ArgTyn RNA
bacteriyfshk@sl 115120125 Met imys Lem Val Arg Gin Lys Phe Val Met Ass Asp

Ser Lou Agn Gim 130135140 Tin lle Tyr Gin Asp Val Asp Lys His Tyr Leu

Ser Thr Tin Trp Lou 145150155160 Ass Asp Lou Gin Gin Giu Val Lys Phe

11. A6 Metpbyidia JYinSesneelf claims 9 or 10, wherein said RNA bacteriophage is an
RNA bacteriophage selected from Qf and AP205.

12, The composition of any of claims 1 to 9, wherein said VLP comprises recombinant coat

proteins of an RNA bacteriophage Qf.

13.  The composition of any of claims 1 to 9, wherein said VLP comprises the coat protein

of SEQ ID NO:3.



165170175 Gly Gly Asp Asp Ser Lys Tyr Pro Val Thr Lou Lys lle Ser Asp

Ser 180185190 Gin Lou PheAla Gin Gly Glu Asp Gin Pro Val Lou Lou Lys

195200205 Gin Lou Pro Glu Thr Pro Lys Lou lle Thr Gly Ser Glu Ihr Asp

Lou 210215220 - 36 - Ala lyr Pro Gl_u7quu Phe lle Ala Thr Lys Glu Gls Per

Arg Val His 245250255 Lou Ala Arg Gly Lou Pro Per Met its Asp Phe GIn

lle Per 260265270 <210> 46 <211> 270 <212> PHI <213> Rattus

icus <400> 46 Ala Lys Val Pro Asp Lou Phe Glu Asp Lou Lys Ass

4. %ﬁ‘%@%@é‘ﬁh? G R§§Yémsélé°ﬂfb F?Y%}erf‘éﬁ A3 fE st gfaqhament Seris linked to
said penguketBHIReR5SE s RadedhekycAsp-AlbRat, Tiietin ATaBIYiSid covalent
bond@qﬁ&@&&@'@g&QﬁO% Asp Lys PLo Val Ser Lou Ars Ihr Per Glu Thr Ser

Lys Met Sot Thr 505560 Phe Thr Phe Lys Glu Per Arg Val Val Val Per Ala

Thr Per Ass Lys 65707580 Sly Lys lle Leu Lys Lys Arg Arg Lou Ser The
15, Nde cppesitaecfigny of claims 1 to 14, wherein said first attachment site comprises,

or preferably is, an amino group, preferably an amino group of a lysine.

16. The composition of any of claims 1 to 15, wherein said second attachment site
comprises, or preferably is, a sulfhydryl group, preferably a sulthydryl group of a cysteine.

17. The composition of any of claims 1 to 16, wherein said first attachment site is an amino
- group of a lysine, and wherein said second attachment site is a sulthydryl group of a cysteine,

18.  The composition of any of claims 1 to 17, wherein said first attachment site is not a

sulthydryl group.

19.  The composition of any of claims 1 to 18, wherein said linkage of said VLP and said at

least one antigen, does not comprise a disuifide bond

20.  The composition of any of claims 1 to 19, 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 IL-1 molecule to said virus-like
particle, wherein said only one second attachment site that associates with said first
attachment site is a sulfhydryl group, and wherein said IL-1 molecule and said virus-like
particle interact through said association to form an ordered and repetitive antigen array.,

21.  The composition of any one of claims I to 11, wherein said antigen is fused to the N- or
the C- terminus of the coat protein, mutants or fragments thereof, of AP205.

22, The composition of any one of claims 1 to 21 further comprising a linker, wherein said
linker is associated to the IL-1 molecule by way of at least one covalent bond, and wherein
said linker comprises, or alternatively consists of, said second attachment site.



859095 Glu Asp Asp Lou Glu Ala lle Ala His Asp Lou Glu Glu Thr lle Gin
100105110 Pro Arg Per Ala Pro His Per Phe Gin Ass Ass Lou Arg Tyr Lys
Lou 115120125 lle Arg lle Val Lys Gin Glu Phe lle Met Ass Asp Per Lou
Ass Gin 130135140 Ass lle Tyr Val Asp Met Asp Arg lle His Lou Lys Ala
Ala Per Leu 145150155160 Ass Asp Lou GIn Lou Glu Val Lys Phe Asp
Met Tyr Ala Tyr Per Ear 165170175 Sly Sly Asp Asp Par Lys Tyr Pro Vol
23.  The begopgivaldPanfsmd bl $BOM8T10022 3%hta520aRDE GlunkécBule GIrsEQ 1D
Thr Pro Lys Len lle Thr Gly Ser Gin Thr Asp Len 210215970 lle Phe Ohs
NO:G%&W‘E%*@)& REIEPYs Ass Tyr Phe Thr Ser Ala 225230235240 Ala
The Pro Glu Len Len lle Ala Thr Lys Gin GIn Ser Gin Val His 245250255

24, '@%T@)gApgapla A%%@'f%'; o6, St gfq%%iﬁﬁgp ?ﬁv}%'r%igesﬂg 129020 is sEQ D

NG:63 or a mutein derived thereof.



<400> 97 Lys Ass Cvs Tyr Her Gin Ass Gan Gin Asp Her Ser Ser lle Asp

His 151015 Len Ser Len Ass GIn Lys Ser Phe Tyr His Val Thr Tyr Gly Pro
Len 202530 His Gin Gly Cys Met Asp Gin Ser Val Ser Len Ser lle Ser Gin
Thr 354045 Ser Lys Thr Ser Lys LenyTbr Phe Lys Gin Ser Met Val Val Val
Ala 505560 Thr Ass Glv Lys Val Len Lys Lys Arg Arg Len Ser Len Ser GIn
Ser 65707560 lle Thr Asp Asp Asp Len Gin Ala lle Ala Ass Aso Ser Gin

in. Gin 859095.1le lle Ly e e rEﬁ
25, o toer s A S o R L REE o r RO FEF A5 one of
claimsplsto gdp Ala 215220125 Len Ass Gin Ser lle lle Arg Ala Ass Asp Gin Tyr
Len Thr Ala Ala 130135190 Ala Len His Ass Lem Asp Gin Ala 1AR -38-

26.  TRAO4BeA1daA0% <RIk kHid 2436 avie vA0QF ABadipling

27. Use of the vaccine of any one of claims 25 or 26 in the manufacture of a medicament for
use in a method of immunization comprising administering said vaccine to an animal or

humann.

28. The use of claim 27, wherein a therapeutically effective amount of said vaccine is

administered to said animal or said human.

29. A pharmaceutical composition comprising:
(a) the composition of any of claims 1 to 24 or the vaccine of any one of claims
25 or 26; and
(b) an pharmaceutically acceptable carrier.

30. A method of producing the composition of any of claims 1 to 24, or the vaccine of any
one of claims 25 or 26, comprising:
(a) providing a VLP with at least one first attachment site;
(b) providing at least one antigen, wherein said antigen is an IL-1 molecule, an
IL.-1 protein, an IL-1 mature fragment, an IL-1 peptide or an IL-1 mutein,
with at least one second attachment site; and
(c) linking said VLP and said at least one antigen to produce said composition
or said vaccine, wherein said at least one antigen and said VLP are linked
through said at least one first and said at least one second attachment site.

31. Use of the composition of any one of claims 1 to 24, the vaccine of any one of claim 25
or 26 or the pharmaceutical composition of claim 29 for the manufacture of a medicament for
treatment of a disease, wherein said disease is preferably selected from the group consisting
of:

(a) vascular diseases;

(b) inherited IL-1-dependent inflammatory diseases;

(c) chronic autoimmune inflammatory diseases;

(d) bone and cartilage degenerative diseases;

(e) allergic diseases; and

() neurological disease;
in an animal, preferably in a human.



Phe Gin Asp Len Lys Ass Cys Tyr Her Gin Ass Gin Gin Tyr Ala Set

151015 Ala lle Asp His Lou Her Len Ass Gin Lys Ser Phe Tyr Asp Thr Ass

202530 Tyr Asp Pro Leu His Gin Ass Arg Val Asp Gin Pro Val Her Pro

Ass 354045 Pro Tyr Gin Ass Set Gin Gin Her Ass Phe Thr Len Glu Asp

Ser Set 505560 Asp Set Her Ala Val Val Len Thr Her Ala His Gly Clu Va!

Len Lys 65707580 Lys Arc' Arg Len Set Leu Ass Gin 'Ic';hr I\fletI H%r_Asl,Ds Gin

i 095:Ala lle Ass Asp Her Gin Gin Gin Jle lle Gin Pro | .

> ?2% H%;Qro\%?lggglé%%é to ?/fe ersﬂ?(:a%?gsﬁé? Rs$PE alfji‘%ﬁ?iwerem said
vasculgfy diipaag i et de85R0125 Lys Lys Gly Ala Val 71e Thr Asp Ala Met

His GIn Her Len lle Arg 130135140 Gin Her Ass Gly Gin His Len Lys Ala

Met His Val Val Asp Arg Lys 145150155160 His Gin Val Lys Phe A_sp lle
33. Ak areagingalteieraing Al Tivhohein] 6647 0128stei A rgnPehVidcll-it Leependent
mﬂaﬂgx%t%%gel%ggn%%{% 588 DR oY o R AR L Aaaory e Yo familial
_ in
mediterranean fever (FMF).

34.  Use according to claim 31, wherein said disease is a chronic autoimmune inflammatory
diseases, wherein said chronic autoimmune inflammatory diseases is systemic onset juvenile

idiopathic arthritis or rheumatoid arthritis.

35. Use according to claim 31, wherein said disease is a bone and cartilage degenerative

diseases, wherein said bone and cartilage degenerative diseases is gout or ostecarthritis.

36.  Use according to claim 31, wherein said disease is a neurological disease, wherein said

a neurological disease is multiple sclerosis.



195200 <210> 49 <211> 269 - 39 - <213> Homo sapiens <400> 49 Met
Ala Gin Val Pro Gin Len Ala Ser Glu Met Met Ala Tyr Tyr Her 151015 Gly
Ass Glu Asp Asp Len Phe Phe Gin Ala Asp Gly Pro Lys GIn Met 202530
W& @0FEEEPhe GIn Asp Len Asp Len Cys Pro Len Asp Gly Biy/Hez006/066866
354045 GIn Len Arg lle Her Asp His His Tyr Ser Lys Gly Phe Arg GIn Ala
505560 Ala Her Val Val Val Ala Met Asp Lys Len Arg Lys Met Len Val Pro
65707580 Cys Pro Gin*FrEPRe"&i&'Ein Asn Asp Len Her Thn Phe Phe
<1110 Rhe.652095.1e, Phe &in Gin Gin Pro lle Phe The Asp Thr Trp Asp Ass
Glu AlaadH00108110: Tyr Val His Asp Ala Pro Val Arg Set Len Ass Cys Thr
Len&f§ Asp 115120125 Her Gin GIn Lys Her Len Val Met Her Gil., Pro
<120y7 Glu Len Lys Ala 130135140 Len His Len GIn Gly GIn Asp Met Gin GIn

Gin Val Val Phe Her Met
<130 PI051PCO0

<150> ©60/721,106
<131>= 2005-09-28&

<160> 185
<170» Patentln version 3.3

<210> 1

<21i» 185

<212» PRT

<213» Hepatitis B virus

<400> 1%

Met Asp Ile Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Ley Leu
1 5 10 15

Ser Phe Leu Pre Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp
240 25 306

Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cvys
3

Ser Pro His His Thr Ala Ile Leu Cys Trp Gly Glu

50

= Arg Gin Als

o
o b
o
[

Leu Met Thr Leu Ala Thr Trp Val Gly Bsn Asn Leu Glu Asp Pro Ala
65 76 75 g0

Ser Arg Asp Leu Val Val Asn Tyr Val Asn Thr Asn Met Gly Leu Lys
g5 40 95

Ile Arg Gln Leu Leu Trp Phe His Ile Ser Cys Leu Thr Phe Gly Arg
100 105 110

Giu Thr Val Leu Glu Tyr Leu Val Ser Phe Gly Val Trp Iie Arg Thr
115 120 125

Fro Pro Ala Tyr Arg Pro Pro Asn Ala Pro Ile Leu Ser Thr Leu Pro
1340 135 140

Glu Thr Thr Val Val Arg Arg Arg Asp Arg Gly Arg Ser Pro Arg Arg
145 130 155 160



145150155160 Her Phe Vai Gin Gly Gan Gin Ser Ass Asp Lys lle Pro Val
Ala Len 165170175 Gly Len Lys Glu Lys Asti Len Tyr Len Ser Cys Val
Len Lys Asp Asp 180185190 Lys Pro Thr Len GIn Len Glu Her Val Asp
Mo bows/dsessTyr Pro Lys 195200205 Lys Lys Met Glu Lys krgretesyalRhesss
Ass Lys lle Gin lle Ass ken 210215220 -40 - Sec Gin Ala Glu Ann Met
Pro Vol Phe Leo Gly Gly Thr Lysﬁy Gly 245250255 Gin Asp lle Thr Asp

2rg Pirre Bhy [O¢ct Gin‘She*VaFSerSer 2602652 10>50%<2{A>193 <112> PRA
<113> Pan tr%)‘sgﬁodytes <100>50 Mét Leo Vol Pro Cyslﬁ’aro Gin TSr Phe
Gin Glu Am n Asp Leo Ser Thr 51015 Phe Phe Pro Phe lle Phe GAL] Glo

2xg Glur Pro Ife-PherPhe Asp #ir Top 202530 Glu Asn Glu Ala Tyr Vol Him Asp
Ala Pro VAP Arg Ser Leo Aun €ys 354045

<210 2
<211» 188
<212> PRT

<213> Hepatitis B virus
<400> 2
Mat Asp Ile Asp Pro Tyr Lyvs Glu Phe Gly Ala Thr Val Glu Leu Leu

P
1 5 10 15

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp
20 25 30

Thr 2la Ala Ala Leuv Tyr Rrg Asp Ala Leu Glu Ser Pro Glu His Cys
35 40 45

Ser Pro His His Thr Ala Leu Arg Gln Ala Iie Leu Cys Trp Gly Asp
50 55 60

Leu Met Thr Leu Ala Thr Trp Val Gly Thr Asn Leu Glu Asp Gly Gly
65 70 75 gu

Lys Gly Gly Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Val
g5 S0 95

3ly Leu Lys Phe Arg Gln Leu Leu Trp Phe His Ile Ser Cys Leu Thr
100 105 110

Phe Gly Arg Glu Thr Val Lev Glu Tyr Leu Val Ser Phe Gly Val Trp
115 120 125

[le aArg Thr Pro Pro Ala Tvr Arg Pro Fro Asn Ala Pro Ile Leu Ser
130 135 140

Thr Leu Pro Glu Thr Thr Val Val Arg Arg
145 150

Asp Arg Gly Arg Ser
160

bt
(S, %]

Pro Arg Arg Arg Thr Pro Ser Pro Arg Arg Arg Arg Ser Gln Ser Pro
1&5 170 175

Arg Rrg Arg Arg Ser Gln Ser Arg Glu Ser Gln Cys
180 183

PAtRARN 2



Thr Leu Amp Asc Ser Gin Gin Lye SeE Lou Vol Met Ser Gly Pro Tyr
505560 Gio Leo Lys Ala Leo His Leo Gin Gly Gin Asp Met Glo Gin Gin Val
65707580 Val Phe Ser Met Ser Pile Val Gin Giy Gio Giu Ser Ann Asp Lys
We 8&909%2ro Vol Ala Leo Gly Leo Lys Glu Lys Asn Leo TyPLEEBRNBMSS66
Val 100105110 Leo Los Asp Asc éys Pro Thr Leo Gin Leo Glo Ser Val
Asp Pro Lys 115120125 Ann Tyr Pro Lys Lye Lys Met Glo Lys Are The
zizyo%@ne Ann Lys lle 130135140 Glo lle Asn Asn Lys Leo alio Phe Glu 5cr
<213£‘|%§'&Eﬂ§h%);8 Asn Trp 145150155160 Tyr lle Ser Thr Ser Gan Ala CALI
Asn Met Pro Val Phe Leo Gly Gly 165170175 Thr Lys Gly Gly Gin Asp lle
<406The Asp Phe Thr Met Gin Phe Vol Ser 180185190 -41- <210> 51 <211>
Ala g\%gLéglgfl F"H;!‘fl 5%_131%}/@&%@99 rﬂ%{l‘a‘??eﬁﬁgofg?%g\éeélél%}%m Val Pro Gin
1 Len Ala Ser Gin Met Met Ala 1Jyr12[yr Ser 15

Gln Thz Lzu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val
20 25 30

u Ser Gln Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val

Ala Ser Le
35 40 45

Thr Val Ssr Val Ser Gln Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val
50 35 G0

Gln Val Lys Ile Gln Agn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys
65 75 73 80

Asp Pro Ser Val Thr Arg Gln Ala Tyr Ala Asp Val Thr Phe 3Ser Phe
25 g0 95

Thr Gln Tyr Ser Thr Asp Giu Glu Arg Ala Phe Val Arg Thr Glu Leu
100 105 110

Ala Rla Lzsu Leu Rla Ser Pro Leu Leu Ile Asp Ala Ile Asp Gln Leu
115 120 125

Asn Pro Ala Tyr

130
<210> 4
<21i» 329
<212> PRY

<213> Bacteriophage Qbeta

<400> 4

K
=
"

Met Ala Lys Leu Glu Val Thr Leu Gly Asn Ile Gly Lys Asp Gly

Lys Gln Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly
20 25 30

Val Al

&
[PV V5]
[S1N]

r Leu Ser Gla Ala Gly Ala Val Pro Ala Leu Glu Lys Arxg
40 45

Val Thr Val Ser Val Ser Gln Pro Ser Arg Asn Arg Lys Asn Ivr Lys
50 55 60



2015 Ply Asn Gin Asp Asp Len Phe Phe Asp Val Asp Gly Pro Lys Gin Met
202530 Lys Cvs Her Phe Gin Asp Lou Asp Lou Cys Pro Len Ply Gly Gip
lle 354045 Gin Len Gin lle Ser His Giu His Tyr Asn Gin Gay Phe Arg Gin
M GRB366°%al Ser Val Val Val Ala Met Gin Lys Len Arg Lys METIERNgPo6366
Pro 65707580 Cys Pre Gin lle Phe,Gan Asp Asn Asp Len Serlle Pro Phe
859095 lle Phe Gin Gin Gin Pro Val Phe Len Asp Thr Arg Ass Asn Asp
va1 AR, 100105110, Cys Val His Asp Ala Bro Yal Arg Her Len His Cys Thr Len
72t Ate Asp 115120125 Ala GIn Len Lys Ber Len Val Met SersGMT Pro Tyr
Gin Len Lys Ala 130135140 Len His Len Gin Gly Gin Asp Lou Gin Gin Gin
erb\z/x"ill VaI Phe Ser Met 145 ?Ol 5160 §§r e y?.l 1@'” &ysGln Gin er Asn
B E g) Val A?a Len 165 13@175 G y /Len Lys Ala Lys Asn Len Tyr
Len Ser Cys Val Len Lys Asp Asp 180185190 Lys Pro Tim Len Gin Len

1. GRY Her Yl ASp.Pro,Lys ASITYL ProLy5 195200208,

169 105 110

Leu 2la Ala Leu Leu Ala Ser Pro Leu Leu Ile Asp Ala Ile Asp Gln
115 1290 125

Leu Asn Pro Ala Tyr Trp Thr Leu Leu Ile Ala Gly Gly Gly Ser Gly
130 135 140

Ser Lys Pro Asp Pro Val Ils Pro Asp Pro Pro Ils Asp Pro Pro Pro
145 i50 155 160

2
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[
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&
s

Gly Thr Gly Lys Tyr Thr Cvs Pro Phe Ala Ile Trp Glu Glu
165 174 173

Val Tyvr Glu Pro Pro Thr Lvs Asn Arg Pro Trp Pro Ile Tyr Asn Ala
183 185 190

Val Clu Leu Gln Pro Arg Glu Phe Asp Val Ala Leu Lys Asp Leu Len
195 200 205

o]
=3
s

Thr

[#2]
[
m

Arg Leu
220

Giy Asn Thr Lys Trp Arg As Tyr
21

210

[S1ia
3
2]
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I
@
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Phe Arg Gly Cys Arg Gly Asn Gly Tyr Ile Asp Leu Asp Ala Thr Tyr
225 230 235 240

Leu Bla Thr Asp Gln Ala Met Arg Asp Gln Lys Tyr Asp Ile Arg Glu
245 250 255

Gly Lys Lys Pro Gly Ala Phe Gly Asn Ile Glu Arg Phe Ile Tyr Leu
260 265 2790

Lys Ser Ile Asn Ala Tyr Cvs Ser Leu Ser Asp Ile Ala Ala Tvr His
275 2840 285

Ala Asp Gly Val Ile Val Gly Phe Trp RArg Aesp Pro Ser Ser Gly Gly
290 295 300

Ala Ile Pro Phe Rsp Phe Thr Lys Phe Asp Lys Thr Lys Cys Pro Ile
305 310 315 320



42- Lys Leo Gin Phe Gin Ser Ala Gin Phe Pro Ann Trp Tyr lle Ser Thr
225230235240 Ser Gin Ala Gin Ann Met Pro Val Phe Len Giy Giy Thr Arg
Gly Gly 245250255 GIn Asp lle Thr Asp Phe Thr Met GIn Phe Val Ser Ser
Fe0285/333> 52 <211> 268 <212> PAT <213= Oryttolagns BnH#HgI66866
<400> 52 Met Ala Thr Val Pro Gin Len TSr Ser Gin Met Met Ala Tyr His
Ser 151015 Gly Asn Gin Asn Asp Leo Phe Phe Glu Ala Asp Gly Pro Asn
c1n BYE Met 202530 Lys Ser gjysghe Gin Asp Len Asp Len Cvs Cys Pro Asp
Gin Gly lle 354945 Gin Len Arg llc 5cr Cys Gin Pro Tyr Asn Lys Ser Phe
Arg Gin Val 505560 Len Ser Val Val Val Ala Len Gin Lys Len Arg Gin Lys
,,Ala Val Pro 65707580 Cm s Pro Gin Ala Phe Gin Asp Asp Gly Len Arg
,\gy'l;hr;[lglge The Ser Leo 859095 lle Phe Glu Gin Glu Pro Val Len Cys Asn
<21ZFhravts Asp Asp Tyr Ser 100105110 Len Gin Cya Asp Ala Val Arg Ser Len
“21{is ©ys Argrb et G Asp Ala 115220125 Gin Gin Lys Ser Let Val Len Ser
<a20&3lysThr Tyr Gin Len Lys Ala Len

Ala Ser Asn Phe Thr Gln Phe Val Leu Val Asn Asp Gly Gly Thr Gly
1 5 10 i)

Asn Val Thr Val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala Glu Trp
20 25 30

Ile Ser Ser Asn Ser Arg Ser Gln Ala Tyr Lys Val Thr Cys Ser Val
35 40 45

Arg Gln Ser Ser Ala Gln Asn Arg Lys Tyr Thr Ile Lys Val Glu Val

Pro Lys Val Ala Thr Gln Thr Val Gly Gly Val Glu Leu Pro Val Ala
65 G 15 g0

Ala Trp Arg Ser Tyr Leu Asn Met Giu Leu Thr Ile Pro Lle Phe Ala
85 g0 g5

Thr Asn Ser Rsp Uys Glu Leu Ile Val Lys Ala Met Gin Gly Lew Leu
100 165 110

Lys Asp Gly Asn Pro Ile Pro Ser Ala Ile Ala Ala Asn Ser Giy Ils

115 120 125
Tyr
<210 &
<211» 130
<21Z>» PRT

«213» Bacteriophage fr
<400> 6
Met Ala Ser Asn Phe CGlu Giu Phe Val Leu Val Asp Asn Gly Gly Thr

1 5 10 15

Gly Asp Val Lys Val Ala Pro Ser REsn Phe Ala Asn Gly Val Ala Glu
20 25 34

Mo Tlm Qe P Nem Cmar Raar Coe DT ATa T Tores T7a1 Thie More Ges



130135140 His Leo Asn Ala Gin Asn Len Ann Gin Gin Val Val Phe Ser
Met Ser 145150155160 -43- Leo Arg Gly Lys Asn Leo Tyr Leo Ser Cys
Val Met Lys Asp Asp Lys 180185190 Pro Thr Leo Gin Leo Glu Ser Val
Asp BioisssAry Tyr Pro Lys Lys 195200205 Lys Met Giu Lys&ngRhs /166866
Val Phe Asn Lys lle Glc lle Lys Asp LVE, 210215220 Leo Glu Phe Glu Ser
Ala Gin Phe Pro Asn Trp Tyr lle SétThr Ser 225230235240 Gin Ihr Glu
Tyr Mét Pro Val Phe Leo Gly Asn Asn Ser Gly Gly Gin 245250255 Asp
Leo lle Asp Phe Ser Met Glu Phe Val Ser Ser 260265 <210> 53 <211>
va126% <2122 PRT €21 33-Mus musceylus.<400>53 Met Ala Ehy i/al Pro Glu
Lo Asn Cys Glu MetPro Pro Phe Asp Séf 151015 Asp Glh Asn Asp Leu
Phe Phe Glh Val Asp Gly Pro Gin Lys Met Lys 202530 Gly Cys Phe Gin
val THU.Phe Asp Leo-Gly Cys:Pra;:Asp:Glu:Serlesgin 354045.L.eo Gin lle Ser
65 Gin GIn His lle Asn Lys Ser Phe Arg Gin Ala Val

Ala Ala

Ala Thr

Phe Lvs

Ile Iyr
130

<210>
<21l=
<212
<213>

<400>

Met Rla

Asn Val

Arg Ala
56

Pro Lvs

65

&2la Irp

Ala Thr

Lys Val

Trp Aryg Ser Tyr Mel Asn ¥

85

Asn Asp Asp Cys Ala Leu
100

Thr Gly Asn Pro Ile Ala
115 120
o

130
PRT
Bacteriophage GA

7

sl
o
faig
[

Thr Leu Arg Serx

Thr Val Val Pro Val Ser
20

n Asn Ser Arg Ser Gln
40

[P
[}
pas]

Ser Gly Ala Asp Lys Arg
55

Tle Val Thr Gln Val Val ;

70

Lys Ala Tyr Ala Ser Ile |

85

Asp Asp Val Thr Val Tle

Gly Asn Pro Ile Ala Glu
11 R 170

Val I

Iie
145

Thre

Asn
25

Ala

Lys

Ser
105

Ala

t Glu

50

Val

Ala

Val

10

Ala

Tyr

Ivr

P
I

Ile

Leu

Lys

i
—
{3

Asp 2

Agn

Arg

Ala I

Thr

Ser

=3
jmyd
[

Ala

Ala

Val

Iis E

Leu A

Ser

Ile

Leu

Ala
125

Gly

Val

Thr
25

= Lys

Leu

Gln

100

Pro

Gin
110

Gly

Ala

30

Ala

Leu

Pro

Ile

Gly

110

Ser

80

Val Phs

95

Gly Thr

Ser Gly

Thr Gly

Glu Trp

Ser Tyr

Glu Val

Gly Ser

g0

Phe Ala

Leu Phe

Gly Phe



505560 Ser Leo lle Val Ala Val Glu Lys Leo Trp Gin Leo Pro Val Ser Phe
65207580 Pro Trp Thr Phe Gin Asp Giu Asp Met Ser Thr Phe Phe Ser
Phe lle 859095 Phe Glu Clu Glu Pro lle Leo Cvs Asp Ser Trp Asp Asp
Asp AspaE32.00105120 -44 - Asp Gin Gin Gin Lys See Len Maltendoe6ss66
Asp Pro Tyr Gin Len Lys 130135140 Ala Len His Len Asn Gly Gin Asn lle
Asn Gin Gin Val lle Pile Ser 145150155160 Met Ser Phe Val Gin Gly Gin
Pro Ser. Asn Asp Lys lle Pro Val Ala 165170175 Len Gly Leo Lys Gly Lys
,E},L_A_&\_qg Leo Tyr Len Ser Cys Val Met Lys Asp 180185190 Giy hr Pro Thr Len
GirpLen Gin Sec Val Asp Pm c Lys Gin Tyr Pro 195200205 Lys Los Lys
Met Gin Lys Ars Phe Val Phe Ann Lys lle Gin Val Lys 210215220 Sec Lys
<, Yal Gin Phe Gin Sec Ala Gin Phe Pro Ann Trp Tyr lle Sec 225230235240
<211hr §er Gin Ala Gin His Lys Pro Val Pthe Len Cly Ann Ann Ser Gly
<212452860255 Gin Asp lle lle Asp Phe Thr Met Gin Ser Val Ser Ser

<213» Bacteriophage SP
<400> 8

Met Ala Lys Leu Asn Gln Val Thr Leu Ser Lys Ile Gly Lys Zsn Gly

Asp Gln Thr Leu Thr Leu Thr Pro Arg Gly Val Asn Pro Thr Asn Gly
20 25 30
Yal Ala Ser Leu Ser Glu Ala Gly Ala Val Pro Ala Leu Glu Lvs Arg
35 40 45

Val Thr Val Ser Val 2Ala Gin Pro Ser Arg Asn Arg Lvs Asn Phe ILwvs
50 35 &0

Val Gin lle Lys Leu Gln Asn Pro Thr Ala Cys Thr Arg Asp Bla Cys
65 70 75 80

Asp Pro Ser Val Thr Arg SBer Ala Phe Ala Asp Val Thr Leu Ser Phe
g5 96 95

Thr Ser Tyr Ser Thr Asp Glu Glu Arg Ala Leu Ile Arg Thr Glu Leu
100 105 110

Ala Ala Leu Leun Ala Asp Pro Leun Ile Val Asp Ala Ile Asp Asn Leu
118 129 125

Asn Pro Ala Tvr

130
<z210> 9
<21i> 329

<212> PRT
<213» Bacteriophage SP

<400> &
Ala Lys Leu Asn Glpn Val Thr Leu Ser Lys Ile Gly Lys Asn Gly Asp
1

5 10 15

Gln Thr Leu Thr Leu Thr Pro Arg Gly Val Asn Pro Thr Asn Gly Val
20 25 30



260265 <210> 54 <211> 268 <212> PHI <213> Pettus norvegicos <400>
54 Met Ala Thr Val Pro Gin Leo Lan Cys Gin lle Ala Ala Phe Asp Ser
51015 Gin Gin Ann Asp Len Phe Phe Gin Ala Asp Arg Pro Gin Lys lle Lys
203580 /Asps€ys Phe Gin Ala Len Asp Len Gly Cvs Pro Asp @irS@eollet66866
Gin 354045 Len Gin lle Sec Gin Gin His Len Asp Lys Ser Phe Arg Lys Ala
Val 505560 Sec Len lle Val Ala Val Gin Lys Len Trp Gin Leo Pro Met Sec

2l Cys 65707580:CEEI.O1-¢1 DT, 2452859095°PhéGI&-GIiGiu Pro Vol
Lou é@/s Asp Ser Trp Asﬁl%sp Asp Asp Lou 100105110 Lou Vol Cys Asp
Vol Pro lle Arg Gin Lou His Cvs Arg Lou Arg Asp 115120125 Glu Gin Gin

Thr ¥ Gys el Mel EbuBerAsp Pro:€ys:GikilsobshysmAlavE304:35140 Lou
His Lou Asn Gly Gin Asn lle Ser Gin Gin Yol Vol Phe Ser Met

145150155160 Ser Phe Vol Gin Gly Giu Thr Ser Asn Asp Lys lle Pro Val
Gin Al Loy Lev Gln Asn Pro Thr Ala Cys Thr Avy Asp Ala Cys Asp
65 70 75 80

Pro Ser Val Thr RArg Ser Ala Phe Ala Asp Val Thr Leu Ser Phe Thr
85 g0 95

Ser Tyvr Ser Thr Asp Glu Glu Arg Ala Leu Ile Arg Thr Glu Leu Ala
199 103 110

Ala Leu Leu Ala Asp Pro Leu Ilse Val Asp Ala Iisz Asp Asn Leu Asn

115 120 125
Pro Ale Tyr Trp Ala Ala Leu Leu Val Ala Ser Ser Gly Gly Gly Asp
130 135 140

Asp Val Lys Pro Pro
160

[
post

Pro Ser Asp Pro Rsp Val Pro Val Val

SE v ]

I
&
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S-Re]
3
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Asp Gly Thr Gly Arg Tyr Lys Cys Pro Phe Ala Cys Tyr Arg Leu Gly
165 170 175

Ser Tle Tyr Gilu Val Gly Lvs Glu Gly Ser Pro Asp Tle Tyr Glu Arg
180 185 180

Gly Asp Glu Val Ser Val Thr Phe Asp Ivr Ala Leu Glu Asp FPhe Leu
185 200 205

Thr Asn Trp Arg Asn Trp Asp Gln Arg Leu Ser Asp Tvr Asp
210 213 220

Ile Ala Asn Arg Arg Arg (Cvs Arg Gly Asn Gly Tyr Ile Asp Leu Asp
225 230 235 240

Ala Thr Ala Met Gln Ser Asp Asp Phe Val Leu Ser Gly Arg Tyr Gly
245 250 255

Val Arg Lys Val Lys Phe Pro Gly Ala Phe Gly 8er Ile Lys Tyr Leu
260 265 270

Leu Rsn Ile Gln Gly Asp Ala Trp Leu Rep Leu Ser Glu Val Thr Ala
275 280 285



165170175 Gly Lou Lys Gly Lou Asn Lou Tyr Lou Ser Cys Vol Met Lys
Asp Gly 180185190 Thr Pro Thr Lou GIn Lou Giu Ser Vol Asp Pro Lys Gin
Tyr Pro Lys 195200205 Lys Lys Met Glu Lys Arg Phe Vol Phe Asn Lys lle
@&i0 Mot/hyssEhr 210215220 Lys Vol Giu Phe (flu Ser Ala Gin IRNeEPLO0&BI$366
Trp Tyr lle Ser Thr 225250255240 Ser Gin Ala Glu His Arg Pro Vol Phe
Lou Glv Ass Ser Asn Gly Arg 2452950255 Asp lle Vol Asn. Phe Thr Met
Tvr Gl Pro Vol S8 Fiér 260265 <2105 55%211 3 268°<212>PRI <213>
EgUus caballus <400= 55 Met Ala Ala Voi Pro Asp Thr Ser Asp Met Met
Thr Tyr Cys Ser Gly 151015 Asn Glu Asn Asp Lou Phe Phe Glu Glu Asp
2o Gly Pre Bys Gin Met Bys 202530 7462 Gikdreh G PResSercHis Gin Len
395 Tyr Ass Lys Thr Phé Lys His Val 505560 Val Sea lle lle Vai ‘Ala Met Gin
Lys Len Lys Lys lie Pro Val Pro 65707580 Cys Ser Gin Ala Phe Gin Asp
val Asp Asp ‘L‘o“énglg\fgiserl Lo Ph&Se
3

<210> 10
<21i» 130
<21Z>» PRI

<213» Bacteriophags MS2
<400> 10

Met Ala Ser Asn Phe Thr Gln Phe Val Leu Val Asp Asn Gly Gly Thr

Gly Asp Val Thr Val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala Glu
20 25 30

[%s]
]
[
)
or
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Trp Ile Ser Ser Asn Arg Ser Gln Ala Tyr Lys Val Thr Cy
35 40 45

Val Arg Gln Ser Ser Ala Gin Asn Arg Lys Tyr Thr Ile Lys Val Glu
50 33 60

Yal Pro Lys Val Ala Thr Gin Thr Val Gly Gly Val Glu Leu Pro Val
65 0 75 80

Ala Ala Trp Arg Ser Tyr Leu Asn Met Glu Leun Thr Ile Pro Tle Phe
ol

Ala Thr Asn Ser Rsp Cys Giu Leu Ile Val Lys Bla Met Gln Gly Leu
1090 105 110

Leu Lvs Asp Gly Asn Pro Iie Pro Ser Ala Ile Ala Ala Asn Ser Glvy
115 120 125

Iie Tyr
13¢

<210> 1

<21i> 133

<212» PRT

<213> Bacteriophags MI11

<400> 11

Met Ala Lyes Leu Gln Ala Ils Thr Leu Ser Gly Ile Gly Lys Lvs Gly
1 = N TR



859095 Ile Phe Gin Gin Gin Pro lle lle Gys Asp Asn Trp Asp Asp Asp Tyr
100105110 Val Cvs Asp Ala Ala Val His Ser Val Ass Cys Arg Lou Arg Asp
lle 115220125 Tyr His Lys Ser Lou Val Lou Sea: Gly Ala Cys Gin Lou Gin
Ate Yalh 436535140 His Len Ass Gly Gin Ass Thr Ass Gin Ginaalvabéinssses
Cys Met Ser 145150155160 Phe Val Gin Gly GlIs Gin Gin Thr Asp Lys lle
Pro Val Ala Len Gly 165170175 Céh Lys Gin Lys Ass Lou Tyr Lou Ser Cm
s Gly Met Lys Asp Giy Lys 180185190 Pro Thr Lou Gin Len Gin Thr Val

5o ASR BIO Ass Thr Tyr Pro Lys Arg 195200205 ys.Met Gin,Lys Arg Phe Val
Phe Ass tys Met Gin lle Lys &ly Ass 210215220 Yal Gin Phe Gin 3cr Ala
Met TyrPro Ass Trp Tyr lle Ser Thr Ser 225230235240 Gin Ala Gin Lys

72113 Pro Val Phe Leu Gly Ass.Thr Arg. Gly Gly Arg 245250255 Asp lle Thr
Asp Phe lle Met Gin lle Thy Her Ala 260265 <240> 56 <211> 267 <212>
PAT <213> Foils catus -47-

Val Thr Tle Ser Val Ser Gln Pro Sexr Arg ARsn Arg Lys Asn Tvr Lys
50 35 &0

Val Gln Val Lys Ile Gin Asn Pro Thr Ser Cys Thr Ala Ser Gly Thr
65 70 75 80

Cys Rsp Pro Ser Val Thr Arg Ser Ala Iyr Ser Asp Val Thr Phe Ser
g5 GG 95

Phe Thr Gin Tyr Ser Thr Val Glu Glu Arg Ala Leu Val Arg Thr Glu
100 105 116

Len Cln Ala Leu Leu Ala Asp Pro Met Leu Val Asn Ala Ile Asp Asn
115 120 1Z5

Leu Asn Pro Ala Tyr
13

<214> 12
<211> 133
<212>  PRT

<213> Bactericphage M1
<400 12
Met Ala Lys Leu Gln Ala Ils Thr Leu Ser Gly Ile Glv Lys Asn Gly

i 5 18 15

hsp Val Tnr Leu Asn Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly
20 25 30

Val ala Ala Leu Ser Glu Ala Gly Ala Val Pro Ala Leu Glu Lys Arg
35 40 45

Val Thr Ile Ser Val Ser Gln Pro Ser Arg Asn Arg Lys Asn Tvr Lys
50 55 &0

Val Gln Val Lyvs Ile Gin Asn Pro Thr Ser Cys Thr Ala Ser Gly Thr
65 70 75 840

Cys Asp Pro Ser Val Thr Arg Ser Ala Iyvr Ala Asp Val Thr Phe Ser
85 90 95



Met Ala Pro Val Pro Glu Leo Thr Ser Giu Met Met Ala Tyr Tyr Ser 151015
Asp Glu Aso Asp Leu Phe Phe Glu Ala Asp Gly Pre Giu Lys Met Lys
202530 Gly Ser Lou GIn Asn Lou Ser His Ser Phe Lieu Gly Asp Glu Gly
Nedd@d®Gin Lou Gin lle Ser His Gin Pro Asp Asn Lys Ser Be®/Big#4i866866
Al 505560 Val Ser Val lle Val Ala Met Giu Lys Lou Lys Lys lle Ser Phe Ala
65707580 Cys Ser GIn Pro Leo Girl Asp Glu Asp Lou Lys Ser Leo Phe
s Cvs 859095 lle Phe Glu Glu Giu Pro lle lle Cys As Thr Trp Asp Asp
rhe Cﬁﬁ A& 1ppI65110 Vel Cys Agp Afa’Ala Tfé Cin S&F (_Ialn ASp Tyr Thr Phe
Arg Asp lle 115120125 Ser Gin Lys Ser Leo Val Leo Ser Gly Ser Tyr Glu
Leo Arg Ala Leo 130135140 His Lou Am n Gay Gin Asn Met Asn Gin Gin
LeU\rEP VigEPHE ATY Rét B8 145150185160 Phe ’\é@l His Gy Bl G10 Asn Ser
Lys Lys lle Pro Val Val Leo Gym 165170175 lle Lys Lys Asn Aso Lou Tyr
Lou Ser Cys Val Met Lys Asp Gly Lys 180185190 Pro Thr Lou Gin Leo
Leuc%gq Mgt Béd ASp Pro Lys Val Tyr Pro Lys Lys 195200205

<210> 13
<211> 330
«<212> PRT

<213> Bactericphage NL93
<400> 13
Met Ala Lyg Leu Asn Lys Val Thr Leu Thr Gly Ile Gly Lys Ala Gly

Aszsn CGln Thr Leu Thr Leu Thr Pro Arg Gly Val Asn Pro Thr Asn Gly
20 25 30

Val Ala r Leu Ser Glu Als Gly Ala Val Pro Ala Leu Glu Lvs Arg

LW

@
o
<3
N
N

Val Thr Val Ser Val Ala Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys
50 55 60

Val GIn Tle Tys Teu Gln Asn Pro Thr Ala Cys Thr Lys Asp Ala Cys
65 70 75 80

2]
[£12
P

- Val Thr Arg Ser Gly Ser Arg Asp Val Thr Leu Ser Phe
g5 S0 95

Asp Pro

Thr Ser Tyr Ser Thr Glu Ary Giu Arg Ala Leu Ile Axg Thr Glu Leu
100 105 110

Ala Ala Leu Lea Lys Asp Asp Leu Ile Val Asp 2la Tle RAsp Asn Leu
115 120 125

Asn Pro Ala Tyr Trp Ala Ala Leuw Leu Ala Ala Ser Pro Gly Gly Gly
130 135 ) 140

Asn Asn Pro Tvr Fro Gly Val Pro Asp Ser Pro Asn Val Lys Pro Pro
143 150 155 160

Gly Gly Thr Gly Thr Tyr Aryg Cys Pro Phe Ala Cys Tyr Arg Arg Gly
165 170 175



Lys Met Glu Lys Arg Phe Val Phe ?Lan Lys Thr Glu lle Lys Gly Aso
210215220 Val Clu Phe Glu Ser Ser Gin Phe Pro Aso Trp Tyr lle Ser Thr
Ser 225230235240 -48- Asp lle Thr Asp She lle Met Glu Ser Ala Ser
200265782082 57 <211> 267 <212> PHI <213> Sus scrota <4Q0>:p70MBkssss
Ala Thr Val Pro Olu Pro Ala Lys GLu Val Met Ala Asa Ass Gly 151015 Asp
Ass Ass Ass Asp Leo Leo Phe GiulAla Asp Gly Pro Lys Gb Me 202530
Giul e Cys Arg Fhr Gin Ass keo Aspillea:SenRro.beaGlyiaspifly Ser
354045 Ilég%in Leo Gin lle Set®His Gin Leo Cvs AsSA’Glu Ser Her Aro Pro
505560 Met Val Her Val lle Val Ala Lys Glu Glo Pro Met Ass Pro Ser Ser
Cly65E57580 GinValAlat CyshAsp ASprAsD: Pras Lyss: Ser lle.lPhesSer Ser Val
Phe 859095 Glu Giu Glu Pt lle Val Leo Gin L3/ His Ala. Ass Gly She
Lem Cys 100105110 Asp Ala Thr Pro Val Gin Ser Val Asp Cys Lys Leo

Gly@ml/tﬂp bvs Asp A1532012b 250 g1y arg Teu Ser Lys Tyr Asp
2140 215 220

0

T
1

s

[
o
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Cvs Arg Glv Tyvr Val Asp Leu Asp

Ala Ser Val Met Gin Ser Agp Glu Tyr Val Leu Ser Gly Ala Tyr Asp
245 250 255

val Val Lys Met Gln Pro Pro Gly Thr FPhe Asp Ser Pro Arg Ivr Tyr
260 265 270

Leu His Leu Met Asp Gly Ile Tyr Val Asp Leu Ala Glu Val Thr Ala
275 280 285

Tyr Arg Ser Tyr Gly Met Val Ile Gly Phe Trp Thr Asp Ser Lvs Ser
2940 29% 300

Pro Gln Lew Pro Thr Asp Phe Thr Arg Fhe Asn Arg His Zsn Cys Pro
305 310 315 320

e Val Ile Pro Ser Lesu

YVal G1: ]
328 330

3
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e
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<210> 14
<21ix 129
<212» PRT

<Z13» Bactericophage £2
<400> 14

Ala Ser Asn Phe Thr Gln Phe Val Leu Val Asn Asp Gly Cly Thr Gly

Asn Val Thr Val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala Glu Trp
20 25 30
Lie 3er Ser Asn Ser Arg Ser Gln Ala Tyr Lys Val Thr Cys Ser Val
35 40 45

Arg Gln S=r Ser Ala Gln Asn Arg Lys Tyr Thr Ile Lys Val Glu Val
50 55 60

Do Terer =1 Al o Thae 235 Thae 7570 270 T a1l P10 Temas Dam 727 A1 s



Glu Lys Ala Leo Val Leo Ala G1v Pro His Glu Leo Lys Ala Leo His
130135140 Leo Leo Lys Gly Asp Leo Lys Arg Glu Val Val She Cys Met
Ser She 145150155160 Val Gin Gly Asp Asp Sec Asp Asp Lys lle Pro Val
o ben/@hpite 165170175 Lys Glv Lys Ass Leo Tyr Leo Ser Gvsdabddotssss
Lys Asp Asp Thr Pro 180185190 Met Glu Lys Mg The Val The lyr 115 Thr
Gin lle Lys Mn Arg Val 210215220 &in Phe Gin Ser Ala Lou Tyr Pro Ass

85 Trp Tyr lle See Tht Ser Gin 225230235240 Ala Glu Gin Ly< Pro Val The
Len Gly Mn See Lys Gly Mg Gin Asp 245250255 lie The Asp Phe The Met

212Gl Viak Len Rer Pro 260265 s2102058.<211>266 <212> PHI <213>
Gavle posse €400> 58 Met Ala Af& Val Pro Glu Len S&r Ser Gin Val Thr
Ala Tyr His Ser 151015 Asp Gin Ass Gin Len Phe The Gin Val Asp Gly

e PIQ ASS Lys Met &in 202530-Lyr Lye Phe:GinAspArgAspLen Cys Ser
Len Asp Gin Gly lle Lys 354045 Len Gin lle See Hig Gin His Phe Ass Lys
Ser Phe Arg Gin The Val

Lys Asp Gly Asn Pro Ile Pro Ser Ala Ile Ala Ala Asn 3er Gly Ile
115 120 125

Tyr
<210> 15
<211> 128

<212» PRT
<213» Bacteriophage BPE7

<4£00= 15
Met Ser Lys Thr Ile Val Leu Ser Val Gly Glu Ala Thr Arg Thr Leu

1 5 10 i35

Thr Glu Ile Gin Ser Thr Ala Asp Arg Gln Ile Phe Glu Glu Lys Val
20 25 340

Gly Pro Leu Val Gly Arg Leu Arg Leu Thr Ala Ser Leu Arg GIn Asn
35 40 45

-1
e
[

Gly Ala Lys Thr Ala Arg Val Asn Leu Llys Leu Asp Gin Ala Asp
50 55 50

Val Val Asp Cys Ser Thr Ser Val Cys Gly Glu Leu Pro Lys Val Arg
G5 1C 75 80

Tyr Thr Gln Val Tzp Ser His Asp Val Thr Ile Val &la Asn 3er Thr
85 S0 95

Glu Ala Ser Arg Lysg Ser Leu Tyr Asp Leu Thr Lys Ser Leu Val Ala
100 105 110

Thr Ser Gln Val Glu Asp Leuw Val Val Asn Leu Val Pro Leu Gly Arg
115 120 125

<21G> 16
<211 132
212> PRT
<213> Bacteriophage Qbeta

AN T L



505560 Ser. Len lle Val Ala Val Gin Lys Len Arg Lys Lys Len Ala Pro Cys
65TO7580 Thr Trp Ala Phe Gin Asp Asp Asp Len Arg Pro Len Len Pro
Phe lle 859095 Phe Gin Gin Gin Pro lle Val Cys Asp Thr Trp Asp Gin Gin
Wy 6an7/186405110 Ser Asp Thr Pro Val Pro Ser Arg Ass cysPTiaripemAiscscs
Asp lle Gin 115120125 His L773 Arg Len Val Len Ser Asp Pro Cys Gin
Len Lys Ala Len His 130135140 TEh Ass Gly Asp Ass Len Ass Arg Gin
Val Val Phe See Met Ser Phe 145150ass160,t,1C. 1, n,17,1,751

e B 185170175 Lys Gly 53 AsnTéuTyrieu Settys é\?oﬂ\ﬁet Lys Asp
Gly Lys Pro 180185190 Vol Lee Gin Lee Glu Ser Val Asp Gly Les Gin Tyr
Pro Lys Lye Lys 195200205 Met Giu Lys Ary Phe Val Phe Asn Lys lle The

oo Ser Lyd Sgr The al 210415220 Glu PHie Glu'SeryAla Gin Bic Pro Asn
Tep Tyr lle Ser The Ser Gin 225230235240 Ala Glu His Lys Pro Vol Phe

__ Lou Gly Asn Asn Asn Giy Gin Asp IIe72‘452502"_55 lle Asp F:he Lys Lou Glu
Ala 886 W‘ é@ere@étﬂkla Gly ixéa Yal Pro Ala Leu i‘gu Lys Arg Val

[£5)
M
H

Thr Val Val Ser Gin Pro Ser Arg Rsn Arg Lys Asn Tyr Lys Val
50 55 50

Gin Val Lys Ile Gln Asn E Thr Ala Cys Thr Ala Asn Gly Ser Cys
65 70 75 80

"
s
Q

Asp Pro Ssr Val Thr Arg Gln Lys Tyr Ala ARsp Val Thr Phe Ser Phe
- 85 S0 95

Thr Gln Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu
100 105 110

Pro Leu Leu Ile Asp Ala Ile Asp Gin Leu
120 125

w
O
[

Ala Rla Leu Rla

Ut o

Asn Pro Ala Tyr
130

<210 17

<211» 132

<21Z» PRT

<213>» Bactericphage Qbeta

<400> 17
Ala Lvs Leu Glu Thr Val Thr Leu Gly Lys Ile Gly Lys Asp Gly Lys

1 5 ib i5

Gln Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val
20 25 30

su Ser Gln Ala Gly Ala Val Pro Ala Leu Glu Lys RArg Val

Ala Ser L=
3z 40 45

Thr Val Ser Val Ser Gln Pro Ser Arg Asn Arg Lys Asn Tyr Lyvs Val
50 55 60

[
it

Gln Val Lys I Gln Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys
65 70 75 g0



260265 <210> 59 <211> 266 <212> PHI <213> Bos Taurus <400> 59 Met
Ala Thr Val Pro Glu Pro lle Asn Glu Met Met Ala Tyr Tyr See 51015 Asp
Glu Asn Giu Lee Lou Phe Glu Ala Asp Asp Pro Lys Gin Met Lys s02530
See Bysiies&in His Lou Asp Lou Gly Sot Met Gly Asp Gly Aspdieidad@4b6366
Gin Leu Gin lle See His Gin Phe Tyr Asn Lys Ser Phe Arg Gin Vol 505560
Vol Ser Vol lle Vol Ala Met Glu Lys1&e Arg Asn Ser Ala Tyr Ala 65707580
AspHigoVal-Ple Hig Asp Asp Asplren:Arg:Set'fle Hoe Bet Phieflle Phe 859095
Glu Glu Glu Pro Val lie Phe Gin The See See Asp GIU'Phe Lee Cys
100105110 -51- Lys Ser Lou Vol Lou Ala Ser Pro Cya Vol Lou Lyn Ala
Thrl G His Lou 130¥35140 S6u Sor Gin Bl Met’Asn’Arg:Giut%ol Vol Phe
Cys Met $&t She Val 145150155160 Gin Gly Glu 6ili Arg Asp Asn Lys lle

Pro Vol Ala Lou Gly lle Lys
Ala Ala Leu Leu Ala Ser Pro Leu Leu Ile Asp Ala Ile Asp Gln Leu
115 120 125

Asn Pro Ala Tyr

130
<210> 18
<21i> 132
<212> PRT

<213>» Bacteriophage {Obeta
<400> 18

Ala Arg Leu Glu Thr Vel Thr Leu Gly Asn Ile Gly Arg Asp Gly Lys
1 5 10 15

Gln Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pre Thr Asn Gly Val
20 25 30

Ala Ser Leu Ser Gln Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val
35 40 45

Thr Val Ser Val Ser Gin Pro Ser Arg Asn Arg Lvs Asn Tyr Lvs Val
50 55 a0

Gl Val Lys Ile Gin Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys
65 TC 75 80

Asp Pro Ser Val Thr Arg Gin Lys Tyr Ala Asp Val Thr Phe Ser Phe
85 50 95

Thr Gin Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu
140 103 110

Ala Ala L=u Leu Ala Ser Pro Leu Tle Asp Ala Ile Asp Gln Leu

125

.
-
L
[25] t-r-l
]
o oo

Asn Pro Ala Tyr

130
<210> 19
<211l> 132
<23i2>» PRT

<213> Bacteriophage Qbeta



165170175 Asp Lys Asn Lou Tyr Lou Set (-Sys Vol Lys Lys Gly Asp Thr
Pro Thr 180185190 Lou Gin Lou Glu Glu Vol Asp Pro Lys VolTyr Pro Lys
Arg Asn Met 195200205 Glu Lys Arg Phe Vol Phe Tyr Lys Thr Olu lle Lys
Aso T VeESIu 210215220 Phe Glu Sot Vol Lou Tyr Pro AnrpdiyebYiicdd®sss66
Ser. Thr Ser Gin lle 225230235240 Glu Glu Arg Pro Val Phe Leu Gly His
She Arg Giv Gly Gin Asp lle 945255255 Thr Asp Phe Arg Met Glu Thr Lou

<4080t PYo 260265 <210> 60 <211> 266 <212> PHI <213> Ovis aries <400>
60 Met Ala Thr Vol Pro Glu Pro |l ksnGI MetA Tyt Tyr Set

o 1%f0?%uA€lp %rT Xar) GISkLouﬁLoEoéhe Glu oI { ASP Gl P%o 1ys Gin Met
Lys 202530 Ser Cy, Thr GIn His Leta Asp Lou Gly Ser Met Gly Asp Gly

s Ilq35 5 Gin Leu Gin lle Ser HIS Gln Loy Tyr Ass Lys Set- Phe Arg
ou5 éf) IE]IS val pilé gg Asp % ,&sp hLOlgl)@&rgléeralTe Lou Ser

Phe lle Pile 859095

Ala Ser Leu Ser Gln Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val
35 40 45

Thr Val Val Ser Gln Pro Ser Arg Asn Arg Lys &Asn Tyr Lys Val
50 55 60

4]
]
a1

Gln Val Lys Ile Gln Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys
65 70 75 80

Asp Pro Ser Val Thr Arg Gin Lys Tvr Ala Agp Val Thr Phe Ser Phe
g5 90 95

Thr Gla Tyr Ser Thr Rsp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu
100 105 110

Ala Ala Leu Leu Ala Ser Pro Leu Leu Ile Asgp Ala Ile Asp Giln Leu
115 120 125

Asn Pro Ala Tyr

130
<Z10> 20
<211» 132
<212> PRT

<213» Bacteriophage Qbeta

<£00> 20

Ala Arg Lezu Glu Thr Val Thr Leu Gly Asn Ile Gly Lys Zsp Gly Arg
=

1 10 15

Gln Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val
20 25 30

Ala 3er Leu Ser Gln Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val
38 40 45

Thr Val Ser Val Ser Gln Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val
50 55 66

Gin Val Lys Ile Gln Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys
£5 10 75 80



Glu Glu Glu Pro Vol lle Pile Glu Thr Ser Ser Asp Glu Lou Lou Cys
100105110 Asp Ala Ala Vol Gin Ser Vol Lys Cys Lys Lee Gin Asp Arg Glu
GIn 115120125 Lys Ser Lou Vol Lou Asp Ser Pro Cys Vol Lou Lys Ala
Lo bbierbei$£30135140 Pro Ser Gin Glu Met Ser Arg Glu Volpéal Biledeisssss
Met Ser Pile Val 145150155160 Gin Gly Glu Glu Arg Asp Asn Lys lle Pro
Val Ala Lou Gly lle Arg 165170175'Asp Lys Asn Lou Tyr Lou Ser Cys Vol
Lys Lys Gly Asp Thr Pro Thr 180185190 Leu Gin Lou Glu Glu Val Asp Pro
P‘SPL%ED GFTYTPHOLYS AT Arii Met 255200205 &iti Bys Atg Pife Vol [he Tyr
Lys Thr Glu lle' Lys Ass ThO Pal Glut 210215220 Pile Glu Ser Vol Lou Tyr
Pro Lan Trp Tyr lle Ser Thr Ser Gin lle 225230235240 Glu Glu Lys Pro
hevfarPhe g?gj Gly Arg Pile Aty “(gg’éfy ‘Gin &dptile 245280255 Thr Asp Pile
Arg Met Glu Thr Lou Ser Pro 260265 <210> 61 <211> 267 <212> PHI
<213> Gallus gallus <400> 61 Met Ala Phe Vol Pro Asp Lou Asp Vol Lou

Ala@ﬂfgérz Ser Set 1560 Ser 181045 Ile Asp Rla Ile Asp Gln Leu
115 120 125

Agsn Pro Ala Tyr
130

<210> 21

<211> 131

<212>» PBRZT

<213> Bactericphage AP205

400> 21

Met Ala Asn Lys Pro Met Gln Pro Ile Thr Ser Thr Ala Asn Lvs Ile
1 5 10 15

Val Trp Ser Asp Pro Thr Arg Leu Ser Thr Thr Phe Ser Ala Ser Leu
20 25 30

Leu Arg Gln Arg Val Lyvs Val Glv Ile Ala Glu Leu Asn Asn Val Ser
35 40 45

Gly Gln Tyr Val Ser Val Tyr Lys Arg Fro Ala Pro Lys Pro Glu Gly
50 35 60

Cys Ala Asp Ala Cys Val Ile Met Pro Asn Glu Asn Gln Ser Ile Arg
65 7C 75 80

Thr Val Ile Ser Gly Ser Ala Glu Asn Leu Ala Thr Leu Lys Ala Glu
g5 S0 95

Trp Glu Thr His Lys Arg Asn Val Asp Thr Leu Phe Ala Ser Gly Asn
100 105 110

Ala Giy Leu Gly Phe Leu Asp Pro Thr Bla Ala Tle Val Ser Ser Asp
115 120 125

Thr Thr Ala
134

<2106> 22
<21i> 131
<21Z> PRI
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-53- Arg Leu Asp Her Glu His Thr Thr Val Asp Val Gin Val Thr Val Arg
354045 Lys Gly Arg Gly Ala Arg Her Phe Arg Arg Ala Ala Val Leu Val Val
505560 Ala Met Thr Lys Leu Leu Arg Arg Pro Ary Her Arg Asp Phe Ala
Aap H570500 Her Asp Leu Her Ala Leu Leu Gin Glu Val PheGlERPxediabsss
Thr Phe 859095 GIn Arg Leu Glu Her Her Tyr Ala Gly Ala Pro Ala Phe Arg
Tyr Thr 100105110 Arg Her GIn HE Phe Asp lle Phe Asp lle Ass GIn Lys
. CysDPhe Val 115120125 Leu Glu Her Pro Thr GIn Leu Val Ala Leu His Leu
“42Gin 7(%Iy Pro Ser 130136140 Her Her GIn Lys Val Arg Len Ass lle Ala Leu
Met TMEATG PR Atg Gly 145150156160 Pre-Ang Ghy:Hen AlasGheTh Gly Gin
1 Met Pro Val Ala Leu Giy lie 165170175 Lye Gly Tyr Lys Len Tyr Met Her
Cys Val Met Her Gly Thr Gin Pro 180185190 Thr Leu GIn Leu Glu Glu Ala
va1 Asp Yal Met Arg Aspile Asp Her Mal 195200205 @iu keu Tdr Arg Phe lle
Phe Tyr Argp Her Pro Thr Gid2210215220 30

Lew Arg Gln Azg Val Lys Val Gly Ile 2la Glu Lew Asn Asn Val Ser
35 40 45

Gly

L0

S e
3
0

n Tyr Val Ser Val Tyr Lys Arg Pro Ala Pro Lys Pro Glu Gly
: 60

Cys Ala Asp Ala Cys Val Ile Met Pro Asn Glu Asn Gln Ser Ile Arg
65 70 75 80

Thr Val Ile Ser Gly Ser Ala Glu Asn Leu Ala Thr Leu Lys Ala Glu
g5 50 85

Thr L

1]
=t
T
=
6]

---- ARla Ser Gly Asn
110

Trp Glu Thr Hiz Lys Arg Asn Val As
109 1

>
U g

Ala Gly Leu Gly Phe Leu Asp Pro Thr 2la Ala Ile Val Ser Ser Asp
115 120 125

Thr Thr Ala
1340

C<210> 23

<211» 131

<212> PRT

<213> Bacteriophage AP205

<400> 23

Met Ala Asn bLys Pro Met Gln Pro Ile Thr Ser Thr Ala Asp Lys Tle

1 5 10 15

Val Trp Ser Asp Pro Thr Arg Leu Ser Thr Thr Phe Ser Ala Ser Leu
20 25 30

Leu Rrg Gln Arg Val Lys Val Gly Ile Rls Glu Leu Asn Asn Val Ser
33 40 43

Gly Gln Tyr Val Ser Val Tyr Lys Arg Pro Ala Pro Lys Pro Glu Gly
30 55 60 :

Cvs Ala Rsp 2la Cyg Val Ile Met Pro Asn Glu Asn Gln Ser Ile Arg
HER N TE an



Thr Thr Arg Phe Giu Her Ala Ala Phe Pro Gly Trp Phe lle Cys Thr
225230235240 Her Leu GIn Pro Arg Gin Pro Val Gly lle Thr Ass Gin Pro
Asp Gin 245250255 Val Asn lle Ala Thr Tyr Lys Leu Her Gly Arg 260-265
IR0 BRB3RLL> 127 <212> PRT >61y, -54- <400> 62 Gay ProrGiR26hyn66866
Ser Asn Val Lys Cys Lye Cys Gin Asp Lee Asn His 151015 Ser Her Len
Val Asp Gin Gly lle Gin Len Gin VAl Ser His Gin Len 209530 Lye Asn Lys
Ser Len Ary His Phe Val Ser Val lle Val Ala Len Gin 354045 Lys Len Lys

- Y8 RO Lye Bro Gin Val ken Gin Gin Asp-Asp Leta Lys 505560 Oar lle
Phe Lye Tyr He The Gin Gin Gin Rto lle lle Lye Lys hr&59C80 Asp Ala
Asp Asn Pie Met Ser Asp Ala Ala Met Gin Ser Val Asp Lys 859095 Lys

-p L8N G0 ASP i'fs Ser His Lys Tyt Len Val Len Ser Asn Ser Tyr 100105110
Gin Len Agg Ala Len His Len Asn Gly Gin Asn VakAsn Lys Ala 115120125
<210> 63 <211> 1R3 <212> PRT <213> Homo sapiens

Ala Gly Leu Gly Phe Leu Asp Pro Thr Ala Ala Ils Val Ser Ser hsp
115 120 125

Thr Thr Ala
136

<210> 24

<21i» 37

<212> DNA

<213> artificial sequence

<220z
<223>» PCR primer

<400> 24
atatatgcta gecccttaca cctaccagag tgatttg 37

<21C> 25

<21i» 37

<Z21Z> DNA

<213» artificial seguence

<220>
<223> PCR primar

<4G0> 25
atatatctcg agtgatatet ggaagtetgt catagag 37

<210> 26

<2ii» 37

<212> DNA

<213>» artificial seguence

<220>
<223» PCR primer

<400>" 26
atatatgecta gceccocatta gacagetgea ctacagy 37

<210> 27

<211z 37

<Z212> DNA

<213» artificial sequence

<220
<223>» PCR primer

<400> 27
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<400> 63 Len Ser Ash Val Lys Tyr Ash Phe Met Arg lle lle Lys Tyr Gin Pie
51015 lle Len A5n Asp Ala Len Asn Gin Sec lle lle Arg Ala Asn Asp Gin
202530 Tyr Len Thr Ala Ala Ala Len His Asn Len Asp Gin Ala Val Lys Pie
354045 Aopshet Gly Ala Tyr Lys Ser Ser Lys Asp Asp Ala Lysdiefrandabsses
505560 lle Len Amy lle Ser Lys Thr Gin Leo Tyr Val Thr Ala Gin Asp Gin
65707580 - 55 - Thr Gip Ser Gin Thr Asn Len Len Phe Phe Trp Gin Thr
His Gin Thr 100105110 Lys Asn Tyr Phe Thr Ser Val Ala His Pro Asn Len
<1 2he.lle Ala Thr 215120125 Lys Gin Asp Tyr Trp Val Cys Len Ala Gly Gin
<z1ProPro Ser lle Thr 130135140 Asp Phe Gin lle Len Gin Asn Gin Ala
<21245280 <210> 64 <211> 153 <212> PRT <213> Homo sapiens <400> 64
21 Kla Pro VAl Arg SEFtEn Asn Cys Thr Len Arg Asp Ser Gin Gin Lys
451015 Ser Len Val Met Ser Gly Pro Tyr Gin Len Lys Ala Len His Len Gin

<22
<223

<d(0>  Z8

synthesized seguence

Gly Gly Gly Gly Gly Cvs Gly

1 5

<210» 29

<21i> 5473

<212> DHNA

<213> artificial sequence

<zZ20>

<223» Cloning Vector

<£00> 29

acatcgtata acghtactgg tticacattc accaccctga attgactote ttecgggeoe G0
tatcatgeca taccgegaaa ggtbtbtgege cattegatgg totcocgggat ctegacgetc 120
tcocttatge gactectgea ttaggaagea gcoeccaghtagt aggttgagye cgttgageac 180
cgcegeegea aggaatgghty catgcaagga gatggcocgecoce aacaghtcecce cggecacgog 240
goctgecace ataccoacge cgaaacaage getcatgage ccocgaagtgge gageccgatc 300
ttcecocateg gtgatgtegg cgatatagge gocagoaace geaccetgtgy cgccgatgat 360
goeggecacyg atgogtecgy cgtagaggat cgagatcteg atceocgegaa attaatacga 420
cteactatag gggaattgtg ageoggataac aattcoccocte tagaaataat tttgtttasc 480
tttaagzaagyg agatatacat atggatccac accaccacca ccaccacggt totggtgacy 540
acgatgacaa agoegctagee ctegagggty gtggtggtgg tigoggttaa taagtttasa [
cgoggecgea tgcaccacoa ccaccaccac tgagateocgy ctgetaacaa agoeecgaasg 650
gaagctgagt tggctgetge caccgetgag caataactag cataacceocet tggggecetei 720
aaacggotet tgaggggttt ttigetygaaa ggaggaacta taCtcecggatl ggogaatygg 780
acgegecctqg tagoggegoa ttaagegegs cgggtghbggt ggttacgege agoeghtgaceg 840
ctacactige cagogoocta chcccgétc ctttogettt cttcceccotteo thtcteogoca 900
cgttegecgyg cttteccegt caagetctaa atcgggggot cocctttaggg ttoogattta 960
gtgctttacy geacctcocgac cccaaaaaac ttgattagygy tgatggttca cgtagtggge 1020
catcgeectg atagacggtt tttcgeectt tgacgttgga gtcocacgtte tttzatagtg 1080
gactcttgtt ccaaactgga acaacactca accctatcetc ggtetatfet tttgatttat 1140
B S . bbb e vk ok ek R a s aken membeeak bk an mmasaakbboa 1900



209530 Gly Gin Asp Met Gin Gin Gin Val Val Phe Ser Met Ser Phe Val

Gin 354045 Gly Gin Gin Gem Asn Asp Lys lle Pro Val Ala Len Gly Lee

Lys Gin 505560 Lys Ash Len Tyr Len Ser Cys Val Len Lys Asp Asp Lys

PO MhrAxers85707580 Gin Len Gin Ser Val Asp Pro Lys Asn PRA/ERZ (66866

Lys Lys Met Gin 859095 Lys Arg Pswe Val Phe Asn Lys lle Gin lle Asn Asn

Lys Len Gin Phe 100105110 Gin—éer_Ala Gin Phe Pro Asn Trp Tyr lle Ser
_Thr §ertC§In AIa_LGirtl 215120125 Asn Met Pro Vz%lltPhg Len Gly Gly Thr Lys
LI Gly CirAZD Tle Thr 130135140 ASH PRg Thr Mef i BhePa Ser Ser
tged4baB0 bbbt €20 >t6b €241 >483: <21 2> PiHh <213 > Mus:musoulus o

<400> 65 Met Asp Pro His His His His His His Gly Her Gly Asp Asp Asp

9ok ERET GTE T Na T 68 RIEPro T THFTS G gt A% T66°Arg TyF Lys
att1:04:202530-Met L ys d:ee:-Val ArgGintkys-Phe Mal MetAsn-Asp Herdbeo

cagééggggﬂrggtgaaagta aaagatgetyg aagatcagtt gggtgcacga gtgggttaca 1500
tegaactgga tctcaacage ggtaagatec tigagagtit tcogocccgasa gaacgtttte 15360
caatgatgag cacttttaaa gttctgetat gtggegeggt attatcecocgt attgacgecy 1620
ggcaagagea actcgotcuge cgratacact attctcagaa tgacttggtt gagtactceac 1880
cagtcacaga aaagcatcett acggatggea tgacagtaay agaattatge agtgcetgeca 17490
taaccatgag tgataacact gcggccaact tacttotgac aacgatcgga ggaccgaayy 1860
agctaaccge tttbttgeac aacatggggoe atcatgtaac tcegeettgat cgttygggasc 1860
cggagoetgaa tgaageccecata ccaaacgacy agegtgacac cacgetgoct geagcaatgyg 1920
caacaacgtt gogecasacta ttaactggeg aactacttac tetagettee cggeaacast 1880
taatagacty gatggaggog gatasagtitg caggaccact tetgegetbeg gooottoogg 2049
ctggotggtt tattgetgat aaatctggag coggtgageg tgggtoetoge ggtatcattg 2100
cagcactggg gecagatgot aagecctcee gtategtaght tatctacacy acggggaghtco 2160
aggcaactat ggatgaacga aatagacaga tcgcetgagat aggtgcchkcea ctgatitaage 2220
attggtzact gtcoagaccaa gtitactcat atatactitta gattgattta aaacttcatt 2280
tttaatttas aaggatctag gtgasgatcc titttgataa tectcatgacc aadatccctt 2349
aacgtgagtt ttogttocac tgagegteoay accccghtaga azagatcaaa ggatcthott 2400
gagatacttt tttbtctagcge gtaatctget gottgeoaaac aaaaaaacca cogetaccag 2460
cggtggtttg tttgccggal caagagetac caactceitit toocgaaggte actggottica 2520
geagagegea gataccaaat actgtcocttc tagtgtagee gtagttagge caccacttca 2580
agaactetgt agcaccgecot acataccteg ctctgetaat ccehtgttacca gtggetgctg 2640
ccaghggega taagtoghglt ctiaccggglb tyggactcaay acgatagtta coyggataacy 2700
cgcagegate gggctgaacy gggggttoght geacacagee cagettggag cgaacgacot 2760
acaccgeact gagataccta cagoogtgage tatgagasag cgocacgett coogaagaga 2820
gaaaggcegga caggtatccg gtaageggea gggtcggaac aggagagrge acgagggage 2880
tteocagggay aaacgootgg tatctitata gtectgtegg gtttogeorac ctotgacttyg 2940
agcgtcogatt tttgtgatgce tegtcagggy ggcggagect atggaaaaac gecageaacy 30090
cggecttttt acggttcctg gecttttget ggectittge teacatgtte tttectgegt 3060
O S T B s L e T T TaT SNy SR PR 1N



354045 Thr lle Tyr Gin Asp Val Asp Lys His Tyr Leo Her Thr Thr Trp Leo
505560 Asn Asp Leo Gin Gin Glu Val Lys Phe Asp Met Tyr Ala Tyr Sec
Her 65707580 Gly Gly Asp Aso Her Lys Tyr Pro Val Thr Leo Lys lle Her
Agp Her/@580295 Gin Lou Phe Val Her Ala Gin Gly Gin Asp GipcRpp2aé/066866
Len Leu Lys 100105110 Glu Leo Pro Glu Thr Pro Lys Leo lie Thr Gls{ Her
Gin Thp Asp Igo 115120125 lle PHe Phe Trp Lys Her lle Ash Her Lys Asn
Tyr Phe Thr Her Ala 130135140 Ala Tyr Pro Gln Leo Phe IIe Ala Thr Lye
qca%?ﬁ?ifm HEF ARG Val s 1451 50185TE6°LEC KX Ay G 1€ Pro HeF Met
go-dLASP cl%h&@kfhilezﬂe-ﬁdg@@a@ﬂti&@;bzgLZéa@Vg@lYg@i}it@i}éa@|y Gys:Gly
180 <210> 66 <211> 180 <212> PHI <213> Mus musculus <400> 66
FeCht O1f14°01185 114 457481 015°Ly/s* Aa L e &ia Py He A Gin 181 His

tqq&%ﬂééqg L@ﬂ%éﬁ@&d%SEEQHEEgcca acacccgcetg acgegecctg acgggettgt 3360
ctgeteecgy catecgetta cagacaagetr ghgaccgtcet cogggagetg catgtatcag 3420
aggttttcac cgtcatcace gaasacgegey aggeagotge ggtaaagote atbcagogtog 3480
tegtgaageg attcacagat gtetgectgh tcoatecgegt ceagetogtt gagttteoteco 3540
agaagegtta atgtetaget teotgataaag cgggecatgt taagggeggt thtitectot 3600
ttggtcactyg atgeoecteoecgt ¢taagoggga titetgttca Lggggetaat gataccgatg 3660
asacgagaga ggatgctcac gatacgggtt actgatgatg aacatgeccy gttactggsa 3720
cgttgtygagy gtaaacaact ggeggtatgo atgoggeggy accagagaaa aatcactcag 3780
ggtcaatgeo agegettegt taatacagat gtaggtgttc cacaggghbag ccageageat 3840
cectgegatge agatcecggaa cataatggty cagogegetyg acticegegt ttocagactt 3900
tatgaaacac ggaaaccgaa gaccatteat gttettgete agotcegeaga cgttitgeag 3960
cagcagtege tteacgtteg cicgegtatc ggtgattcat tetgetaace agtaaggeaa 4020
cocegecage ctagecgggt ccteaacgac aggagcacga tceatgeogoac cogtggggoo 4080
geeatgecgyg cgataatgge ctgeticteg cogaaacgtt tgghtggoggg accagtgacy 41490
aaggcttgag cgagggegty caagattcceg aataccgeaa gogacaggee gatcategte 4200
gegetocagr gaaageggte ctogeogaaa atgaccocaga gegetgecgg cacctgtoct 4260
acgagtigea tgatazagaa gacagtcata agtgeggega cgatagtcat gooccogogece 4320
caccggaagy agetgactgy gttgaagget cteaagggca tcggtcocgaga tcoccoggtgoc 4380
taatgagtga gcotaacttac attaattgeg ttgegetcac tgecegobtt ccagtcggga 4440
aazcctgtegt gecagetgea ttaatgaatc ggocaacgeg cggggagagg cgghttgoot 4500
attgggeger agggtgottt ttcttttcac cagtgagacyg ggcaacaget gattgecocet 4560
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<212>PRT <213>Homo sapiens <400>82

WO 2007/039552 PCT/EPZH06/066866

Lys Ser Phe Tyr Asp Met Ser Cys Asp Fro Leu His Glu Asp C Met

35 40 45

]
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Ser Leu Ser Thr Ser Glu Ile Ser Lys Thr Ser Gln Leu Thr Phe Lys
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Glu Asn Val Val Val Val Ale Ala Asn Gly Lys Ile Leu lys Lvs Arg
65 70 75 80

Leu Ser Gln Phe Ile Thr Asp Asp Rsp Leu Glu Gly Ile

{551
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Arg Leu

Ala Asn Asp Thr Glu Glu Val Ile Met Lys Pro Arg Ser Val Ala Tyr
100 145 110

Asn Phe His Asn Asn Glu Lys Tyr Asn Iyr Ile Arg Ile Ile Lys Ser
115 120 125

Giln Phe Ile Leu Asn
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an Leu Asn Gln Sser Ile Val Arg Gln Thr
35 140

g
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Gly Gly Asn Tyr Leu Met Thr Ala Ala Leu Gln Asn Leu Asp Asp Ala
145 150 155 160

Val Lys Phe Asp Met Gly Ala Tyr Thr Ser Glu Asp Ser Lys Leu Pro
165 170 175
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Val Thr Leu Arg Ile Ser Lys Thr Arg Leu Phe Val Ala Gln Asn
180 185 190

Giu Asp Glu Prc Val Leu Leu Lys Glu Met Pro Glu Thr Pro Lvs Thr
185 200 205

Tle Arg Asp Glu Thr Asn Leu Leu Phe Phe Trp Glu Arg His Gly Ser
210 215 220

Lys His Tyr Phe Lys Ser Val Ala Gln Pro Lys Leu Phe Ile Ala Thr
225 230 235 2440

Gln Glu Arg Lys Leu Val His Met Ala Arg Glv Gln Pro Ser Ile Thr
245 254 2550

Asp Phe Arg Leu Leu Glu Thr Gln Pro
260 265
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<211> 270
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<210>83 <211>10

WO 2607/039552 PCT/EP2006/066866
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Ala Tyr Pro Glu Leu Phe Ile Ala Thr Lys Glu Glp Ser Brg Val His
245 250 255

Leu Rla Arg Gly Leu Pro Ser Met Thr Asp Phe GlIn Ile Ser
260 265 270

<z10> 46

<21i> 270

<212» PRI

<213> Rattus norvegilcus

<400> 4¢
Met Ala Lys Val Pro Asp Leu Phe Glu Asp Leu Lys Asn Cys Tvr Ser
1 5 15

Glu Asn Glu Glu Tyr Ser Ser Ala Ile Asp His Leuw Ser Leu Asn Gln
20 25 30

lys Ser Phe Tvr Asp Ala Ser Tyr Gly Ser Lsu His Glu Asn Cvs Thr

8 Phe Val Ser Leu Arg Thr Ser Glu Thr Ser Lys Met Ser Thr
5% &0

Phe Thr Phe Lys $lu Ser Arg Val Val Val Ser Ala Thr Ser Asn Lys
) TG 15 80

Giy Lvs Ile Leu Lys Lys Arg Arg Leu Ser Phe Asn Gln Pro Phe Thr
85 50 95

Glu Asp Asp Leu Glu Ala Ile Ala His Asp Lesu Glu Glu Thr Ile Gla
160 105 130

Ala Pro His Zer Phe Gln Asn Asn Leu Arg Tyr Lys Leu

Pro Zrg Ser
115 120 125

Ile Arg 1le Val Lys Gln Glu Phe Ile Met Asn Asp Ser Lsu Asn Gln
130 135 140

Asn Ile Tyr Val Asp Met Asp Arg Ile His Leu Lys Ala Ala Ser Leu
145 150 155 160

Asn Asp Lesu Gln Leu Glu Val Lys Phe Agp Met Tyr Ala Tyr Ser Ser
' 165 170 175

Gly Gly Asp Asp Ser Lys Tvr Pro Val Thr Leu Lys Val Ser Asn Thr
180 183 190
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Gly Ser Gin Thr Ass Lou Lou Phe Phe Trp 1510 <210> 84 >oil<in -61-
<212> PRI <213> HO= sapiens <400> 84 Leu Phe lle Ala Thr Lys Gin
Asp Tyr Trp Val Cys 510 <210> 85 <211> 13 <212> PHI <213> Homo

SEIIME/e3860> 85 PCT/EP2006/666866
38 —
<210>» 48
<211> 204
<2i2» PRT
<213» Cavia porcellus
<400> 48

Phe (lu Asp Leu Lys Asn Cys Tyr Ser Glu Asn Glu Glu TIyr Ala Ser
1 5 10 15

Ph

%
N
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Ala Ile Asp His Leu Ser Leu Asn Gln Lys Tyr Asp Thr Asn

€

Tyr Asp Pro Leu His Glu Asn &rg Val Asp Glu Prc Val Ser Pro Asn
35 40 45

Pro Tyr Glu Asn Ser Glu CGlu Ser Asn Phe Thr Leu Glu Asp Ser Ser

Asp Ser Sesy Ala Val Val Leu Thr Ser Ala His Gly Glu Val Leu Lys

Lys Arg Arg Leu 5Ser Leu Asn Gln Thr Met Ser Asn Glu Asp Leu Glu
g5 G0 95

Ala Ile Ala Asn Asp Ser Giu Glu Glu Ile Ile Glu Pro Trp Ser Val
190 1305 110

Pro Tvr Ser Phe Gln Ser Asn Leu Lys Phe Lys Tyr Gln Arg Ser 1le
115 120 ] 125

Lys Lyvs Gly Ala Val Ile Thr Asp Ala Met His Gln Ser Leu Ile Arg
130 135 140

Glu Ser Asn Gly Gln His Leu Lys Ala Met His Val Val Asp Arg Lys
145 150 155 160

His Glu Val Lys Phe Asp Ile Asp Gly Tyr Val Ser Thr Ala Thr Arg
165 1740 175

Ile Arg Pro Val Thr Leu Lyvs Ile Ser Lys Thr Gin Leu Tyr Val Cys
180 185 1580

Ala Gln Glu Glu Gly Gln Pro Val Leu Leu Lye Glu

185 200
<Z210> 48
<21i>» 269
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Phe lle Ala Thr Lys Gin Asp Tyr Trp Val Cys Leo Ala 1510 <210> 86
<211> 18 <212> PHI <213> Homo sapse <400> 86 Ile Ala Ihr Lys Gin
Asp Tyr Trp Val Cys Lau Ala Gly Gly Pro Pro 51015 Sea lle <210> 87
WRIABTBIIV> PHI <213> Homo sapiens <400> 87 Lys Gin KIpEPyufp 4366
<210> 88 <211> 7 <212> PHI <213> Homo sapiens <400> 88 Gin lle Leo
Glu Ass Gin Ala 5 <210> 89 <211>6 <212> PHI <213> Homo sariens

<2133 7Homo sapiens

<400> 49

Met Ala Glu Val Pro Glu Leu Ala Ser Glu Met Met Ala Tyr Tyr Ser
1 5 10 15

Gly Asn Glu Asp Asp Leu Phe Phe Glu Ala Asp Gly Pro Lys Gln Met

Lys Cvs Sa2r Phe Gln Asp Leu Asp Leu Cys Pre Lau Asp Gly Gly lle
5

Gln Leu Arg Ile Ser Asp His His Tyr Ser Lys Gly Phe Arg Gln Ala

Ala Ser Val Val val Ala Met Asp Lys Leu Arg Lys Met Leu Val Pro
65 e 75 80

Cys Pro Gln Thr Phe Gln Glu ARsn Asp Leu Ser Thr Phe Phe Pro Phe
85 S0 95

ile Phe Glu Giu Glu Pro Ile Phe Phe Asp Thr Trp Asp Asn Glu Ala
100 105 116

Tyr Vai His Asp Ala Pro val Arg Ser Leu Agsn Cys Thr Leu Arg Asp
1 129 i25

Gln Lys Ser Leu Val Met Ser Gly Pro Tyr Glu leu Lys Ala
135 140
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Leu His Leu Gln Gly Gln Asp Met Glu Gln Gln Val Val Phe Ser Met
145 150 155 168

Ser Phe Val Gin 81y Glu Glu Ser Asn Bsp Lys Ile Pro Val Ala Leu

2 -
165 170 175

Gly Leu Lys Glu Lys Asn Leu Tyr Leu Ser Cys Val Leu Lys Asp Asp
180 185 190

Lvs Pro Thr Leu Glo Leu Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys
195 200 205

Lys Lys Met Glu Lys Arg Phe Val Phe Asn Lys Ils Glu Ile Asn Asn

Leu Glu Phe Glu Ser Als Gln Phs Fro Trp Tyr Ile Ser Thr
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Ala Pro Vol Arg Ser Lou 15 <210> 90 <211> 12 <212> PRI <213> Homo
sapiens <400> 90 Ala Pro Val Arg Ser Lou Asn Cys Thr Lou Asp Asp 510
<210> 91 <211> 10 <212> PRI <213> Homo sapiens <400> 92 Lou Ann
@yr20dwokeszArg Asp Sor Gin Gin 1510 <210> 92 <211> 12 ERIZEPPRI66866
<213> Homo sapiens <400> 92 Ajg Asp Per Gin Gin Lys Ser Lou Val Met
Per Gly 1510 <210> 93 <211> 12 212> PRT <213> Homo sapiens
Ser &A@Gbl@ﬁlEyéﬁe\IﬁeEeﬁ"Hi@Eo@@WGWIGﬁ%YAEWJé‘FG@XG%YElO <210>
94 <211> 14°4212> PRI <213> HoMo saoiens <400> 94 Lys Ala Lou His
Lou Gin Giy Gin Asp Met Glu Gin Gin Val 1510 <210> 95 <211> 10 <212>
Gln PRY &Qel%iggkmm@l‘ﬁaEMn%et%;@@O‘ﬁagﬁef ser

<210> 50
<211> 193
<212> PRT

<Z13» Pan troglodytes
<400> 50
Metr Leu Val Proc {ys Pro Gl Thr Phe Gin Glu Asn Asp Leu Ser Thr

1 o 10 15

Phe Phe Pro Phe Ile Phe Glu Glu Glu Pro Ile Phes Phe Asp Thr Trp
20 25 30

Glu Asn Glu Ala Tyr Val His Asp Ala Pro Val Arg Ser Leu Asn Cys
35 40 45

Thr Leu Arg Asp Ser Gln Gln Lvs Ser Leu Val Met Ser Gly Pro Tyr
50 55 60

Glu Leu Lys Ala Leu His Leu Gln Gly Gln Asp Met Glu Gln Gin Val
65 70 75 80

Val Phe Ser Met Ser Phe Val Gln Gly Glu Glu Ser Asn Asp Lys Ile
85 S0 ahb

Pro Val Ala Leu 3ly Leu Lys Glu Lvs Asn Leu Tyr Leu Ser Cys Val
100 165 1106

Leu Lvs &sp Asp Lys Pro Thr Leu Gln Leu Glu Ser Val Asp Pro Lys
115 120 125

Rl

i)

Asn Tvr Pro Lys Lys Ly £ Glu Lyzs Arg Phe Val Phe Asn Lys Ile
5

140

Glu Ile Asn T Leu Gly Phe Glu Ser Ala Glin Phe Pro Asn Trp
145 150 155 160
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Tyr Ile Ser Thr Ser Gln Ala Glu Rsn Met Pro Val Phe Leu Gly Gly
165 17¢ 175

Thr Lvs Gly Gly Gln Asp Ile Thr Asp Phe Thr Met Gln Phe Val Ser
180 185 190



Gin Val Val Phe Ser Met Ser Phe Val Gin 1510 <210> 96 <211> 11 <212>
PRI <213> Homo sapiens <400> 96 Phe Val Gin Gly Glu Glu Ser Asn Asp
Lys lle 510 <210> 97 <211> 32 <212> PRI <213> Homo sapiens <400>
IVIGRP BB Ser Asn Asp Lys lle Pro Val Ala Len Gly Leu IRfsT @R006/066366
151015 - Lys Asn Len Tyr Len Ser,€ys Vhl Leu Lys Asp Ass Lys Pro Thr
Len 202530 <210> 98 <211> 13 <212> PRI <213> Houp sapiens <400>
98 Val Ala Len Gly Len Lys Glu Lys Asn Len Tyr Len Ser 510 <210> 99
<211> 23 <212> PRI <213> Homo sapiens <400> 99 Val Ala Len Giy Len
<21fys Blu Lys Asn Len Tyr Len Ser Cys Jai Leu 1015 Lys Asp Asp Lys Pro
2 Thrien 20 <210> 100 <211> 21 <212> PRT <213> Homo sasiens - 64 -

<212

<211ys1ASAd:0k Tytkeo Ser Cys Val Leo Lys Asp Asp Lys Pro Thr Lou
<4(0> 51

Leu Ala Ser Glu Met Met Ala Tyr Ivr Ser
10 15

Met Rla Glu Val
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Gly Asn Glu Asp Asp Leu Phe Phe Asp Val Asp Gly Pro Lys Gln Met
20 25 30

Lys Cys Ser Phe Gln Asp Leu Agp Leu Cys Pro Leu Gly Gly CGly Ile
35 40 45

Gln Leu Gln Ile Ser His Glu His Tyr Asn Glu Gly Phe Arg Gln Ala
;

o}
(o]
[as]

Val Ser Val Val Val Ala Met Glu Lys Leu Arg Lys Met Leu Val Pro
65 76 75 80

Cys Pro Gln Ile Phe Gln Asp Asn Asp Leu Ser Thr Leu Ile Pro Phe
g5 50 95

Ile Phe Glu Glu Glu Pro Val Phe Leu Rsp Thr Rrg Asn Asn Asp Ala
100 105 110

Cys Val His Asp Ale Pro Val Arg Ser Leu His Cys Thr Leu Arg Asp
115 120 125

Ala Gln Leu Lys Ser leu Val Met Ser Gly Pro Tyr Glu Leu Lys Rla
130 135 140

Leu His Leu Gin Gly Gln Asp Leu Glu Giln Gln Val Val Phe Ser Met
145 150 155 160

Ser Phe Val Gln Gly Glu Glu Ser Asn 2Zsp Lys Ile Pro Val Ala Leu
165 174 175

Gly Leu Lys Ala Lys Asn Leu Tyr Leu Ser Cys Val Leu Lys Asp Asp
180 183 130

Lys Pro Thr Leu Gln Leu Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys
195 200 205

Lys Lys Met Glu Lys Arg Phe Val Phe Asn Lys Ile Glu Ile Asn Asn
310 el e Tt



151015 Gin Leu Glu Sec Val 20 <210> 101 <211> 20 <212> PHI <213>

Horns sapiens <400> 101 Pro Thr Lou Gin Lou Glu Ser Val Asp Pro Lys

Asn Tyr Pro Lys Lys 151015 Lys Met Glu Lys 20 <210> 102 <211> 13

DP20PAFII1 3> Homo sapiens <400> 102 Glu Ser Val Asp B IR (8666866

Tyr Pro Lys Lys Lys Met 1510 <210 103 <211> 12 <212> PRI <213>

Horns sapiens <400> 103 Lys Asn Tyr Pro Lys Lys Lys Met Glu Lys Arg

Phe 1510 <210> 104 <211> 10 <212> PHI <213> Homo sapiens
1ys<d0z104Hys 1kys:Lys:Met Ghud ysArg-Phe Viak Phe 3510-<210> 105
223<21> 18 <212> PHF<213> Homo sapiéhs -65 - Lys Lys Ly Met Gin Lys

Arg Phe Val Phe Am n Lys lle Gin lle Asn 151015

Ser Gln &la Glu Asn Met Pro Val Phe Leu Gly Gly Thr Arg Gly Gly
245 250 253

Gln Asp Ile Thr Asp Phe Thr Met Gln Phe Val Ser Ser
260 265

<210> B2
<21i>» 268
<212» PRT

<213» Oryctolagus cuniculilius

<400> 52

Met Rla Thr Val Pro Glu Leu Thr Ser Glu Mst Met Ala Tyr His Ser
1 o] 10 15

Gly Asn Glu Asn Asp Leu Phe Phe Glu Ala Asp Gly Pro Asn Tyr Met
20 25 30

Lys Ser Cys Phe Gln Asp Leu Asp Leu Cys Cys Pro Asgp Glu Gly Ile
35 40 45

ot
w

Gln Leu Arg I Ser Cys Gin Pro Tyr Asn Lys Ser Phe Arg Gln Val
50 35 50

Leu Ser Val Val Val Ala Leu Glu Lvs Leu Arg Gin Lys Ala Val Pro
63 70 75 80

Cys Pro Gin Ala Phe Gln Asp Asp Glv lLeu Arg Thr Phe Phe Ser Leu
85 30 95

Ile Phe Glu Giu Glu Pro Val Leu Cys Asn Thr Tro Asp Asp Tvr Ser
100 105 1140

Leu Glu Cys Asp Ala Val Arg Ser Leu His Cys Arg Leu Gln Asp Ala
115 120 125

Gln Gln Lys Ser Leu Val Leu Ser Gly Thr Tyr Glu Leu Lys Ala Leu
130 135 140

Hig Leu Asn Ala Glu Zsn Leu Asn Gln Gln Val Val Phe Ser Met Ser
145 150 1E5 160

Phe Val Gln Gly Glu Glu Ser Asn Asp Lys Ile Prc Val Ala Leu Gly
165 174 175



Asn Lys <210> 106 <211> 14 <212> PRI <213> HOMO sapiens <400>

106 Trp Tyr lle Ser Thr Ser Gin Ala Glu Asn Met Pro Val Phe 510 <210>

107 <211> 15 <212> PRIT <213> Home sauiens <400> 107 Tyr lle Ser

i B¢ Ala Gin Asn Met Pro Val Phe Len Gly 51015 <2fé/;’!%’éw6m66866

<211> 22 <212> PRT <213> Homyp sapiens <400> 108 lle Ser Thr Sec

Gin Ala Gin Lan Met Pro Val Phe Leo Gly Gly Thr 151015 Lys Gly Glv Gin
Leu AP He,20.£210> 109 5212> 6 <212> PRI£213> Homo.sapiens <400>

109 Gin Ala Gin Asn Met Pra.d5 <210> 120 <211¥ <212> PRP <213>

Homo sapiens

Pro Thr Leu Gln Leu Glu Ser Val Asp Pro Asn Arg Tyr Pro Lys Lys
195 200 205

Lys Met Glu Lys 2Arg Phe Val Phe Asn Lys Ile Glu Ile Lys Asp Lys
216 215 220

Leu Glu Phe Glu Serxr Ala Glrn Phe Pro Asn Trp Tyr Ile Ser Thr Ser
225 230 235 240

Gln Thr Gilu Tyvr Met Pro Val Phe Leu Gly Gly Gln
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Asp Leu Ile Asp FPhe Ser Met Glu Phe Val Ser Ser
265

<210> 83

<211> 268

<212>» PRT

<213» HMus musculus

<400> 53

Yet Ala Thr Val Pro Glu Leu Asn Uys Glu Met Prc Pro Phe Asp Ser
1 5 10 13

Asp Glu Asn Asp Leu Phe Phe Glu Val Asp Gly Pro Gln Lys Meb Lys
20 25 30

@ly Cys Phe Gln Thr Phe Asp Leu Gly Cys Pro Asp Glu 3er Ile Gln
35 40 45

Leu Gln Ile Ser Gln Gln His Ile Asn Lys Ser Phe Arg Gln Ale Val
50 55 60

Ser Leu Ils Val Ala Val Glu Lys Leu Trp Gln Leu Pro Val Ser Phe

Pro Trp Thr Phe Gln Asp Glu Asp Met Ser Thr Phe Fhe 3er Phe Tle
85 99 95

Phe Glu Glu Glu Pro Ile Leu Cys Asp Ser Trp Asp Asp Asp Asp Asn
1090 105 116

Leu Leu Val Cys Asp Val Pro Ile Arg Gln Leuw His Tyr Arg Leu Arg
113 120 123



- 66 - 5<210>111 <21v> 12 <212> PRI <213> Nun musculus <400> 111

Val Pro lle Arg Gin Lou His Tyr krg Lou Arg Asp 1510 <210> 122 <211>

14 <212> PRT <213> Nun musculus <400> 112 Lys Ala Lou His Lou Ann
& /AR’ e Ann Gin Gin Val 1510 <210=113  <211>15 PCT/EP2006/066866
<212>PAT .Y .

eu Val Leu Ser Asp Prc Tyr Glu Leu Lys

Asp Glu Gln Gln Lys Ser u
5 140

130

—
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Ala Leu His Leu Asn Gly Gln Asn Ile Asn Gln Gln Val Ile Phe Ser
145 150 155 160
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Met Ser Phe Val Gln Gly Glu Pro Ser Asn Asp Lys Ile Pro Val Ala
165 11 175

s Gly Lys Asn Leu Tyr Leu Ssr Cys Val Met Lys Asp
180 185 190
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Gly Thr Pro Thr Leu GIn Leu Glu Ser Val Asp Pro Lys Gln Tyr Pro
193 200 265

Lys Lvs Lye Met Glu Lys Arg Phe Val Phe Asn Lys Ile Glu Val Lys
210 215 220

Ser Lys Val Glu Phe Glu Ser Ala Glu Fhe Pro asn Trp Tyr Ile
225 230 235
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Thr Ser Gln Ala Glu His Lvs Pro Val Phe Leu Gly Asn Asn Zer Gly
245 250 2535

Gln Asp Ile Ile Asp Phe Thr Met Glu Ser Val Ser Ser
260 265

<210> 54

<211> 268

<212» PRT

<213> Rattus norvegicus

<400> 54
Met Ala Thr Val Pro Glu Leu Asn Cys Gilu Ile Ala Ala Phe Asp Ser
1 5 10 15

Giuw Glu Aszn Asp Leu Phe Phe Glu Ala Asp Arg Pro Gln Lys Ile Lys
20 25 30

Asp Cvys Phne Gin Ala Leu Asp Leu Gly Cys Pro Asp Glu Ser Ile Gln
35 40 45

Leu Gln Ile Ser Gln Gin His Leu ZAsp Lys Ssr Phe Arg Lys Ala Val
50 35 60

Ser Leu Ile Val Ala Val Glv Lyvs Leu Trp Gin Leu Pro Met Ser Cys
65 TG 75 g0
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Tyr Cys Ser
15

Lys Gln Met
30

Asn Gly Gly
RS

Leu

Leu

Thr

Thr
240

P AYg

Gly

Lys

Ile

Tyr lle Ser Thr Ser Gin Ala Glu His

PCT/EP2006/066866



<211>20 <212>PHI <213>Rattus norvegacus <400>114 Ann
Lou Tyr Lou Ser Cys Val Met Lys Asp Gly Thr Pro Thr Lou Gin 510

WO 2007/0393552 PCT/EP2006/066860

Gln Leu Gln Phe Ser His Gln Leu Tyr Asn Lys Thr Phe Lys His Val
30 3

o
v
it
[
i

<

Val Ser Ile lle Val Ala Met Glu Lys Leu Lys Lyvs Tls Val Pro
65 70 75 g0

Cvs Ser Gln Ala Phe Gln Asp Asp Asp Leu Arg Ser Leu Phe Ser Val

Ile Phe Glu Glu Glu Fro Ile Ile Cys Asp Asn Trp Asp Asp Asp Tyr
109 105 110

Val Cvs Asp Alg Alz Val His Ser Val 2sn Cys Arg Leu Arg Asp Ile
115 120 125

Tyr His Lys Ser Leu Val Leu Ser Gly Ala Cys Glu Leu Gln Als Val
130 133 140

His Leu Asn Gly Glu Asn Thr Asn Gln Gln Val Val Phe Cys Met Ser
145 150 1585 160

Phe Val Gln Gly Gilu Glu Glu Thr Asp Lys Ile Pro Val Ala Leu Gly
165 176 178

Lew Lvs Glu Lys Asn Leu Tyr Leu Ser Cys Gly Met Lys Asp Gly Lys
180 185 190

Pro Thr Leu Gln Leu Glu Thr Val Asp Pro Asn Thr Tyr Pro Lvs Arg
185 240 Z05

Lys Met Glu Lvs Rrg Phe Val Phe Asn Lys Mét Glu Ile Lys Gly Asn
210 215 220

(2]
w
I

1 Glu Phe Glu Ser Ala Met Tyr Pro Asn Trp Tyr Ils - Thr Ser
> 230 235 240

Gln 2la Glu Lys Lys Pro Val Phe Leu Gly Asn Thr Arg Gly Gly Arg
245 254 255

(0
]
5
[
jaf]

Asp Ile Thr Asp Phe lle Met Glu Ile Thr 8
260 265

<210> 5g
<211» 267
<212> PRT
<213» Felis catus

~ANNS 5L



Met A

Asp

Gly

Gln

Val

65

Cys

Ile

Val

Bis
145

Phe

Ile

Val
225

Gln

15 Lou Glut Ser Val 20

<213>Rattus norvegicus

WO 2007/039532

Glu

Ser

Leu
50

Ehe

Gln

130

Leu

Pro

Val

Gln

Glu

115

Lys

Thr Ts

Mat
210

Glu P

Ala

Gliu

Glu

Val

Gin

Ile

Pro

Glu

100

Ala

Ser

Giy !

Gly

Asn

180

Gln

Lys

Glu

Glu

Ry
I
o]

&

Lau

Val

Leu
85

Leu

Glu

165

Leu

Arg

Ser

Met
245

Phe

ILen 5

Ala
70

Gln
Pro
Ile
Val
A:ran
Gla
Leu

Glu

Phe

Pro

Leu

Pha

Gin
55

Met

Ile

Gin

Leu

135

Met

Aan

Met

Val
215

Gln

<210>115

Thr !

Glu

Hig

R

Pro

Glu

Glu

Ile

Ser

120

Asn

[¢2]
1]
i

Asp

b
1<
w

Asp

Gln

Gly

Lys

Lauw Ser

Leu

200

Phe

Phe

Fhe

Pro

Leu

Fhe ]

Leu

Leu
&0

Ser

Gin

Lys
1740

Lvs

Gly
250

<211>20

Lys

LVE

Tyr

Tie

Thr

Tro
“3

Asn

Met

ol
I~
[&]

Gly

Ser
60

& Lys

Tep

Thr

Glu

149

Val

Pro

Met

5 Val

Glu
220

Iyr

Thr

> Glu

Eap
45

igu 2

Leu

Phe

125

Leu

Phe

Val

Tyx

205

Tle

Ile

Lys

<212>PHI

Lys
30

Glu

Ser @

Phe

Val

Zsp

190

Pro

Ser

Gly

Mat

Cys
95

Gly

Ala

Met

Leu
175

[ond
<
t

Gly

Thr

Gly
255

Ala

Ala

80

Fhe

Ile

Leu

Ser
160

Ser
240

Gln

PCT/EP2006/066806



<400>115

Pro Thr Lou Gin Lou Glu Ser Val Asp Pro Lys Gin Tyr Pro
Lys Lys 510 15 Lys Met Glu Lys on

WO 2007/639552

48

Azp Ile Thr Asp Phe Ile Met Glu Ser Ala Ser

<210>
<211
<212>
<Zi3»

<4 30>

260

37
267
PRT

Bus scrofa

57

Met Ala Thr Vval

Lys

Ile

Met

65

Gln

Gl

Glu

Lau

145

Val

iwvs

Thr

bAan

val

Val

Glu

Lvs
130

Leu

)
P
Lt

Leu

Asn Asn
20

Sar Val

Val Cys

Glu Pro
100

115

Ala Leun

Lys Gly

Gly Asp

r Lys Asn I

180

Gln Leu
195

Gln

1le

Tle

Val

Val

Asp
165

Glu

Leu

Asn

Ser

Val

e

Asp

Leu

Ser

hsp

Leu

Leu

His
55

Teu

Ser

Ala
1358

Val

Ala

Phe

ASp
40

Pro

Glu

Val

120

Gly

265

Lys

Glu

Leu

Leu

s Glu

Lys

Pro

Gin

Lys

Cys

185

Pro

Glu
16

Cws

His

Val

hsp

Pro

Ile

Ala

Glu

Val Val

Ile
170

Val

Pro

ket

Gly

Leu

Glu

50

Met

Leu

Leu

140

Val

Lys

Tyr

Ala

e
4
o

Gly

45

Asn

Ser

Gin
125

Lys

Thr

Asp

Pro
205

Lys
30

Asp

Pro !

ser

Ala

Met

Leu

Asp
196

Gl

Gly

r Arg

Val
95

2 Leu

Lys

Leu

Ser

Gly

175

Thr

Arg

Met

Pro

Ser

g0

Phe

His

Phe

160

lle

Pro

Azp

PCT/EP2006/066866



<210> 116 <211> 22 <212> PR! <213> Rattus norvegac s <400>116 lle
Ser Thr Ser Gin Ala Gin His Ara Pro Val Phe Lau Gly Ass Ser 51015 Asn
Gly Aug Asp lle Val 20 <210> <211> <212> <213> <220> 117 421 DNA
AYitIa1/888kence <223= synthesized sequence <400>117 dtgERAg066866
agccaatgca accgatcaca tctacagcagpataaaattgt gtgotoggat 60 ccaactcgtt
Mettat%aactac attttca ca %%tctgttaqbgccaacgtg_[t ta%agt%ggtm12qra§agccgaac
1 Ty Ly Y ALQ Vad

ahtadtgtticagotcaa,. 220

3iu Phe Glu Ser Ala Leuw Tyr Pro Asn Trp Tyr Ile Ser Thr Ser Gln
225 230 235 2440

14

Ala Clu Gln Lys Pro Val Phe Leu Gly Asn Ser Lys Gly Arg Gln Asp
245 250 255

Ile Thr Asp Phe Thr Met Glu Val Leu Ser Pro
260 265

<210> 58

<211> 268

<212> PRT

<213» Cavia porcellus
<400> 58

Met Ala Ala Val Pro Giu Leu Ser Ser Glu Val Thr Ala Tyr His Ser

Asp Glu Asn Glu Leu Phe Phe Glu Val Asp Gly Pro Asn Lys Met Gin
20 25 30

Tyr Cys Phe Gln Asp Arg Asp Leu Cys Zer Leu Asp Glu Gly Ile Lys
35 40 45

Leu ©Iln ITle Ser His Gln His Phe Asn Lys Ser Phe Arg Gln Thr Val
240 55 60

Ser Leu Ile Val Ala Val Glu Lys Leu Arg Lys Lys Leu Rla Pro Cys

'
s

¥e}
[

g Pro Leu Leu Pro Phe Ile
95

Thr Trp Ala Phe Gln Asp Asp Asp Leu
85

Fhe Glu Glu Glu Pro Ile Val Cys Rsp Thr Trp ? Glu Glu Tvr Glu
109 105 116

33
v
el

Ser Asp Thr Pro Val Pro Ser Arg Asn Cys Thr Leu His Asp Ile Gln
115 120 125

His Lys Arg Leu Val Leu Ser Asp Pro Cys Giu Leu Lys Ala Leu His
130 135 146

Lew Asn Gly Asp Asn Leu Asn Arg Gin Val Val Phe Ser Met Ser Phe
145 150 155 160

el Olx M Ml Parsr Qe e Rimrm Tors Meadbk Dem a2l A7 s T DT T omaa



tatgtatctg tttataagcg tectgoacct 183 aaaccggaag gttgtgcaga tgcctgtgtc

attatgccga atgaaaacca atccattcgc 240 acagtgattt cagggtcagce cgaaaacttg

gctaccttaa aagcagaatg ggaaactcac 300 aaacgtaacg ttgacacact
Vi elcgdtiShgcaaggecg gtttggattt cettgacect 360 actgeggctaPtehdt

tgatactact gcttagggat ccggataatg gatctaaget 420 421

Lys Gly

Val Leu

Met Glu
2140

Glu Phe
225

Ala Glu

Ple Asp

<210>
<211
<212
<213>

<40(>
Met Ala

1

Agsp Glu

Gln Leu

Val Ser

65

His Val

Glu Glu

Asp Rla

165

Lvs Asn Leu
180

Gln Leu Glu

Glu Ser Ala
His Lys Fr
iy

Phe Lvs Leu
260

59

266

PRY

Bos taurus

59

Thr Val Pro

Aszn Glu Leu
20

Ile Gln His
35

Gin Ile Ser

Val Ile Val

Phe His Asp

Glu Pro Val
100

Pro Val Gln
TI R

Ty

Val

Glu

Glu

Leu

Leu

His

Ala

Ser

Leu

r Val

Leu

Phe

Met

Phe

Ile

Ser

Preo

Leu

Val

Ile

Leu

Phe

Glu

Leu

Glu

Lys
TN

Gly

Ser
265

1 Ala f

25

Gly

Tyr

Lys

Arg

Thr

105

Cys

170

Irp

Ser

Glu

1

Ser

b=
%]
o)

Leu

Ser

Lvs

Gln

Lys A

Tyr

Thr Ser

Iyr
235

Met

Leu

Met

Pro

Gly

Leu

Asp

Gly

Ala

Phe

Ser

Glu

Asp
TIOR8

Gly
130

Glin

Tyr

Gln
30

Gly ?

Ar

Ala

Phe

Phe

110

Arg

175

Pro

|
-
43

Lvs Lys

© Thr Val

Ser Gln
244

Asp Ile
255

Met Lys

Gln Val

Tvr Ala
g0

Ile Phe
95

Leu Cys

Glu Gln

066866



Len
145

Gln

Leu

Phe
225

Glu

Thr

<210> 118 <211> 421 <212> DNA <212> artificial sequence <220>

<223> synthesized sequence <400>lle ccaactcgtt tatcaactac attttcagca
agtctgttac gccaacgtgt atagccgaac tgaataatgt ttcaggtcaa tatgtatct

WaAged 2daccggaag gttgtgcaga tgectgtgte attatgecga atga}é‘ay%gé{}%/ 066866
acagtgattt cagggtcagc cgaaaacttgsgctaccttaa aagcagaatg aaacgtaacg
ttgacacact cttcgcgagc ggcaacgccg gtttgggttt - 68 - actg ggcta tcgtatcgtc
tgatactact gcttgaggat ccggataatg catctaagct420 421 <210> 119 <211> 28

, $242>.DNA =21 3»astificiab sequence=220>223> synthesized

défluence <220> <2215 misc feature <222%(1)..(2) <223>nis a, c, g, or t
<400> 119 nnccatggca aataagccaa tgcaaccg28 <210> 120 <211> 52
<2423 DINA k&l 3nartificial sequencer<220>1<223> synthesized
sequence <400>1120 gtaagcttag atgcéaftatc cggatcccta agéagtagta
tcagacgata cgb2 <210> 121 <211> 52 <212> DNA <213> artificial

SeQUERNCE .y Arg Asp Asn Lys Ile Pro Val Ala Leu Gly Ile Lys
165 170 i75

Leu Tyr Leu Ser Cys Val Lys Lys Gly Asp Thr Pro Thr
180 185 190

=

G
53]
=
]
=

Gln Leuw Glu Glu Val Asp Pro Lys Val Tyr Pro Lys Arg Asn Met
195 200 205

Lys Arg Phe Val Phe Tyr Lys Thr Glu Ile Lys Asn Thr Val Glu
210 215 220

- Val Leu

w
48}
I~

Glu vr Pro Asn Trp Tyr Tle Ser Thr Ser Gln Ile

20 235 249

Glu Arg Pro Val Phe Leu Gly His Phe Arg Gly Gly Gin Asp Ile
245 250 255

Asp Phe Arg Met Glu Thr Leu Ser Fro
260 265

<210>» 60

<211> 2¢6

212> PRT

<213> Ovis aries

400> 60

et
1

Asp
Ser

Gln

Val
65

Ala Thr Val Pro Glu Pro Ile Asn Glu Val Met Ala Tyr Tyr Ser
5 i¢ i5

Glu Asn Glu Leu Leu Phe Glu Val Rsp Gly Pro Lys Gln Met Lys
29 . 25 30

Cye Thr §in His Leu Asp Leu Gly Ser Met Gly Asp Gly Asn Ile
35 40 45

Leu Gin Tle Ser His Gln Leu Tyr Rsn Lys Ser Phe Arg Gln Val

Ser Val Ile val Ala Met Glu Lys Leu Arg Ser Arg Ala Tyr Glu
70 75 80



<220> <223> synthesized sequence <400>121 gtaagcttag atgcattatc
cggatcctca agcagtagta tcagacgata cg52 <210> 122 <Al11> 25 <212> DNA
<213> artificial sequence <220> <223> synthesized sequence <400> 122
Fcrygas Yetagecect tacac2s <210> 123 <211> 10 <212> BRIAERZGU66366
artificial sequence - 69 -- <220> <223> synthesized sequence <400> 123
gtaagcttat gcattatgat atctggaagt ctgtcatagad0 <210> 124 <212> 36 <212>
x: s PNA2132 adificial sequence £220> £223> synthesized sequence
<400> 124 atﬁtgtgata tccctgtacg atcactgaac tgcacg36¢5210> 125 <211>
37 <212> DNA <213> artificial sequence <220> <223> synthesized
o1, SEYUENCE 409> 125 atatatetrg agggaagaca caaatigeal ggigaags?

100 105 110

Ala Ala Val Gln Ser Val Lys Cys Lys Leu Gln Asp Arg Glu Gln
115 129 125

e
O
T

Lys Ser Leu Val Leu Asp Ser Pro Cyes Val Lesu Lys Ala Leu His Leu
130 135 140

Pro Ser Gln Glu Met Ser Arg Glu Val Val Phe Cys Met Ser Phe Val
145 150 153 1690

Gln Gly Glu Glu Arg Asp Asn Lys Ile Fro Val Ala Leu Gly Ile Arg
165 174 175

Agp Lyvs Asn Leu Tyr Leu Ser Cys Val Lys Lys Gly Asp Thr Pro Thr
180 185 190

Leu Gln Leu Glu Glu Val Asp Pro Lys Val Tyr Pre Lys Arg Asn Met
185 200 205

Glu Lys Arg Phe Val Phe Lys Thr Glu Ile Lys &Asn Thr Val Glu

r
5 220

Phe Glu Ser Val Leu & Pro Asn Trp Tyr S3er Thr Ser Gln Ile

Lad b
i
Ll bt

[o%]
[}
[&)]
[l ]

Glu Glu Lys Pro Val Phe Leu Gly Arg Phe Arg Gly Gly Gin Asp Ile
24 250 255

Thr Asp Phe Arg Met Glu Thr Leu Ser Pro
260 265

<Zi0> 61

<211> 267

<212> PRT

<213>» Gallus galius

<430> 61
Met Ala Phe Val Pro Asp Leu Asp Val Leu Glu Ser Ser Ser Leu Ser

1 5 10 15

Glu Glu Thr Phe Tyr Glv Pro Ser Cys Leu Cyvs Leu Gln Lys Lvs Pro
20 25 30



<210 126 <211> 48 <212> DNA <213> artificial equence <220> <223>
synthesized sequence <400> 126 tatggatatc gaattcaagc ttctgcagct
gctcgagtaa ttgattac48 <210> 127 <211> 50 <212> DNA <213> artificial
SEHUATB3RTZ20> <223> synthesized sequence <400> 127 ctAGragre06/466866
dattactcga gcagetgeag aagottgagt@gatatccaSO <210> 128 <211> 52
<212> DNA <213> artificial sequence <220> <223> synthesized
Arisetiuéice 76+ tcGagbdcdq clatditcde cafZight gctatagta attgattaat
ac52 <210> 129 <211> 52'<212> DNA <213> artificial sequence <220>
<223> synthesized sequence <400>129 ctaggtatta atcaattatt attagcaacc
albhtgtgd tdytyitoeat o52 <205 130 <2 113°166°¢ 212> PHI <213>
Homo sapiens <400>"130 Met Asp lle Pro Val Arg Ser Len Asn Cys hr
Lou Arg Asp Her Gin 151015 Gin Lye Ser Len Val Met Her Gly Pro Tyr

zédgf.lﬁl_%ﬁ Llyg ARy %%H Blig Arg Pro Arg Eir Arg Asp Phe Ala ?;p

Ser Asp L

]
j

Ser Ala Leu Leu Glu Glu Val Phe Glu Pro Val Thr Phe
g5 a5

uy
Lon]

Gln Arg Leu Glu Ser Ser Tyr Ala Gly Ala Pro Ala Phe Arg Tyr Thr
100 105 110

Arg Ser Gin Ser Phe Asp Ils Phe Asp Ile Asn Gln Lys Cys Phe Val
1

115 120

Iy b
R0

Leuw Glu Ser Pro Thr Gln Leu Val Ala Leu His Leu Gln Gly Pro Ser
g 135 140

Ile i Arg Pro Arg Gly

160

=
@
jor]

Ser Ser Gln Lys Val Arg Leu
145 150

(S

)

sl
bt

[+]

L--l

o (n
o

4]

(e

4

Pro Arg Glv Ser Ala Gly Thr Gly Gln Met Pro Val Ala Leu Gly Ile
165 170 175

r Tyr Lys Leu Tyr Met Ser Cys Val Met Ser Gly Thr Giu Pro
180 185 150

fed

kA
1
o

o

Thr Leu Gln Leu Glu Glu Als Rsp Val Met Arg Asp Ile Asp Ser Val
195 200 205

m

Glu Leu Thr Arg Phe Ile Phe Tyr Arg Leu Asp Ser Pro Thr Glu Gly
210 215 220

Thr Thr Arg Phe Glu Ser Ala Ala Phe Pro Gly Trp Phe Ile Cys Thr

225 23 235 240

Ser Leu Gln Pro Arg Gln Pro Val Gly Ile Thr Asno Glon Pro Asp Gln
245 Z50 255

Val Asn Ile Ala Thr 7T

ter)
I

Lvs Leu Ser Gly Arg
2

<210> 62
<211l> 127
<212> PRT

AT % Camd e Famd 14 ned e



202530 Len Gin Gly Gin Asp Met Gan Gin Gin Val Val Phe Her Met Ser
Phe 354045 Val Gin Gay Gin Gin Ser Asn Asp Lys lle Pro Val Ala Len Sly
Len 505560 Lys Gin Lys Ass Len Tyr Len Her Cys Val Len Lys Asp Asp
W8 BYG/8E 780580 Thr Len Gin Len Gin Her Val Asp Pro Lys RGEHRA 6866
Lys Lys Lys 859095 Met Gin Lys Agg Pie Val Pie Ass Lys lle Gin HeAss
Lys Len 100105110 Gin Pie Gin Ser Ala Gin Pie Pro Ass Trp Tyr lle Ser hr

<2081 &in 115120125 Ala Gin Ass Met Pro Val Pie Len Gly Gly Thr Lys Gly
Gay Gin Asp 130135140 lie hr Asp Pie Thr Met Gin Pie Val Ser Ser Len

Gly Giry Mis’ ik Hisr1451 501 55160 Hig HIS HiS: GlysGI=Cys ed 7 1- <210>
131 <211> 155 <212> PHI <213> Homo sap <400> 1531 Met Asp lle Pro
Val Asp Per Len Asn Cys Thr Len Ara Asp Per Gin 51015 Gin Lys Per

Ser iam Vab I\g?t Per Gly Pro T\g G@;!m Len tys Ala E@efnglglis Gln Leu

Cys Asn Lys Ssry Leu Arg His Phe Val Ser Val Ile Val Ala Leu Glu
35 40 45

o Gln Val Leu GIln Glu Agsp Asp Leu Lys

Lys Leu Lys Lys Pro Cys Pr
L 5 50

v g

ie Cys Lys Thr

w
b4

Ser Ile Phe Cys Tyr Ile Phe Glu Glu Glu Pro Iles

oW

Asp Ala Asp Asn Phe Met Ser Asp Ala 2Alz Met Glin Ser Val Asp Cy
85 S0 85

Lys Leu Gin Asp Ile r H 3 Tvr Leu Val Leu Ser Asn Ser Tyr
100 105 110

[ €23
6]
[
54
B
o
-
e
o]

Giu Leu Arg Ala Leu His Leu Asn Gly Glu Asn Val Asn Lys Ale

115 120 125
<210> 63
<Z2131> 153
<212> PRT

<Z13> Homo sapiens

<400> 63

=
—
i

Leu Ser Asn Val Lys Tyr Asn Phe Met Arg Ile Lys Tyr Glu Phe
1 3 10 15

Tle Leu Asn Ala Leu Asn Gln Ser Ile Ile Arg Ala Asn Asp Gln

G

Fate i

Tyr Leu Thr 2la Ala Ala Leu His Asn Leu Asp Glu Ala Val Lys Phs
35 40 45

Asp Met Gly Ala Tyr Lys Ser Ser Lys Bap Asp Ala Lys Ile Thr Val

Tle Leu Arg Tle Ser Lys Thr Gln Leu Tyr Val Thr Ala Gln Asp Glu
65 4 75 80

Asp Gln Pro Val Leu Leu Lve Glu Met Pro Glu Ile Pro Lyvs Thr Ile
oR Cre fel=4



202530 Len GIn Gly Gin Asp Met Gin GIn Gin Val Val Phe Per Met Ser
Phe 354045 Val Gin Ply Glu Glu Per Asn Asp Lys lie Pro Val Ala Len Gly
Len 505560 Lys Glu Lys Asn Len Tyr Len Per Gys Val Len Lys Asp Asp
MR PH/68787580 Thr Len Gin Len Gin Per Val Asp Pro Lys %\%ﬁ]ﬁl’ﬁwﬂf“‘“
Lys Lys Lys 859095 Met Glu Lys Akg Phe Val ?he Asn Lys lle G1u lle Ann
Ann Lys Len 100105110 Gin Phe Gin Per Ala Gin Phe Pro Asn Trp Tyr lle
Per Thr Per Gin 115120125 Ala Gin Ash Met Pro Val Phe Len Gly Gly The
mhr Liys Phe Ghy Gin: Asp 130135140 He-<ThrAsp:Phe Eht Met Gin Phe Val Per
Per 145150155 <210> 132 <2931 > 155 <212> PHI<213> Homo sapiens
<400> 132 Met Asp lle Pro Val Arg Per Ala Ash Cys Thr Len Arg Asp Per
1vs GHA 151045 +¥2-skewGin GlyGinAsp-Met Giniin S Vahval Phe Ser
Met Ser Pie 354095 Val GihA Gin Gin Gin Ser Asn Asp Lys lle Pro Val Ala.

Len Gly Len
Lys Gln Asp Tyr Trp Val Cyvsz Leu Ala Gly Gly Pro Pro Ser Ile Thr
130 135 140

Asp Phe Gln Tle Leu Glu Esn Gln Ala

145 150
<210> &4

<211= 152

<212> PRT

<213> Homo sapiens
<400> 64
Ala Pro Val Arg Ser Leu Asn Cys Thr Leu Arg Asp Ser Gln Gln Lys

1 5 10 15

Ser Leu Val Met Ser Gly Pro Tyr Glu Leu Lys Ala Leu His Leu Gln
20 25 30

Gly Glo Asp Met Glu Gln Gin Val Val Phe 3 Met Ser Phe Val Gln
35 40 45

M
lis]

s Ile Pro Val Ala Leu Gly Leu Lvs Glu

Gly Glu Glu Ser Asn Asp L
5 50

Lys Asn Leu Tyr Leu Ser Cys Val Leu Lys Asp Asp Lys Pro Thr Leu
75 840

Gln Leu Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys Lys Met Glu
g0

Lys Arg Phe Val Phe Asn Lys Ile Glu Ile Asn Asn lys Leu Giu Phe
100 103 110

]
]
3
it
i

Glu Ser Ala Gln Phe Pro Asp Tro Tyr Ile S Ser Gin Ala Giu
1158 120 125

Asn Met Pro Val Phe Leu Gly Glv Thr Lve Gly Gly Gln Asp Ile Thr
130 135 140

Asp Phe Thr Met (Gln Phe Val Ser Ser
145 is0



505560 Lys Gin Lys Am n Leo Tyr Len Set- Cys Val Len Lys Asp Asp Lys
Pro 65707580 Tim Len Gin Len Gin Ser Val Asp Pro Lys Asn Tyr Pro Lys
Lvs Lys 859095 Met Gin Lys Arg Pie Val Pie Asn Lys lle Gin lle Asn Asn
Y8 FEF/ 496305110 Gin Pie Gin Ser Ala Gin Pie Pro Asn Irp T {iP28¢/$#hes66
Ser Gin 215120125 Ala Gin Asn Mgt Pro Val Pile Leo Gly Giv Thr Lys Gly
Gly Gin Asp 130135 lle Thr Asp Pie Thr Met Gin Pie Val 110 Ser Ser 145

<27d00,55 <210> 133 <211> 155

<211> 1§83

<212> PRI

<213> Mus musculus

<400

V]
oy
(8]

Mat Rsp Fro His His His His Hig Hig Gly Ser Gly Asp Asp Asp Asp

Lyes Ala Leu Ala Pro Tyvr Thr Tyr Gin Ser Asp Leu Arg Iyr Lvs Leu
20 25 30

Met Lys Leu Val Arg Gln Lys Phe Val Mst Asn Asp Ser Leu Asn Gin
35 447 3
Thr Ile Tyr Gln Asp Val Asp Lys His Iyvr Leu Ser Thr Thr Trp Leu
50 55 60

Asn Asp Leu Gln Gln Glu Val Lvs Phe Asp Met Tvr Ala Tyvr Ser Ser
65 70 75 80

Gly Gly Asp Asp Ser Lys Tvr Pro Val Thr Leu Lys Ile Ser Asp Jer

Gln Leu Phe Val Ser Ala Gln Gly Glu Asp Gln Pro Val Leu Leu Lys
160 105 110

Glu Leu Pro Glu Thr Pro Lys Leu Ile Thr Gly Ser Glu Thr Asp Leu
115 120 125

Ile Phe Phe Trp Lys Ser Ile Asn Ser Lys Asn Tyr Phe Thr Ser Ala
134 135 140

Ala Tyr Pro Glu Leu Phe Iie Ala Thr Lvs Glu Gln Ser Arg Val His
145 150 155 160

Leu RAla Arg Gly Leu Pro 5Ser Met Thr Asp Phe &ln Ile Ser Leu Glu
165 1706 175

Gly Gly Gly Gly Gly Cys Giy

180
<210> 66
<21i» 180
<212» PRT

<213>» HMus musculus

<400> 686

Tt Peen e Wam oo Wasw Wae WUie Uae Mler Qe ITvr Bmen Mowv Aorm Tienm



<212>PSI <213> Homo sapiens <400> 133 Met Asp lle Pro Val Arg
Ser Lau Asn Gym Glv Len Arg Asp Ser Gin 151015 Gin Lys Ser Len Val

Met Ser Gly Pro Tyr Gin Len Lys Ala Len His 202530 Len Gin Gin Gin Asp
W& B EI&in Val Val Phe Ser Met Ser Pie 354095 Val Ginf EMFE@ipe866

Ser Asn Asp Lys lle Pro Val Ala Len Gly Leo

1 5 10 15

Lys Ala Leu Ala Pro Ile Arg Gln Leu His Tyr Arg Leu Arg Asp Glu
20 25 30

Gin Gln Lys Ser Leu Val Leu Ser Asp Pro Tyr Glu Leu Lys Ala Leu
35 40 45

His Leu Asn Gly Gln Asn Ile Asn Gln Gln Val Ile Phe 3er dMet Ser
20 55 50

Phe Val Glan Gly Glu Pro Ser Asn Asp Lys Ile Pro Val Ala Leu Giy
65 74 75 g0

Leu Lys Gly Lys Asn Leu Tyr Leu Sex Cys Val Met Lys Asp Gly Thr
g3 90 93
Pro Thr Leu Gln Leu Glu Ser Val Asp Pro Lys Gln Tyr Pro Lys Lys

140 105 110

-
<}
)]
o
1§]

Lys Met Glu Lvs Arg Phe Val Phe Asn Ile Glu Val Lys Ser Lys
1.5 120 125

Val Glu Phe Glu Ser Ala Glu Phe Pro Asn Trp Tyr Ile Ser Thr Ser
130 135 140

Gln Ala Gluv His Lys Proc Val Phe Leu Gly Asn Asn Ser Gly Gln Asp
145 150 155 160

Ile Ile Asp Phe Thr Met Glu Ser Val Ser Ser Leu Glu Gly Gly Glv
165 174 175

Gly Gly Cys Gly
180

«210>» &7
<211> 12
<212» DPRT

<213> Homo sapiensg
<400> &7

Met Arg TIle Ile Lys Tyr Giu Phe Ile Leu Asn Asp

i 5 140
<210> /8
<211> 6

«Z1Z» PRT
<213> Homo sapiens

AN~ [



505560 Lys Gin Lys Asn Len Tyr Len 5cr Cys Val Len Lys Asp Asp Lys

Pro 65002580 Thr Len Gin Len Gin Ser Val Asp Pro Lys Asn Tyr Pro Lys
Lys Lys 859095 fl111 T77, 7N,,0>71r5T,. 71, C1,T1T,, -73-

T8 2051885Eiu Phe Gin Ser. Ala Gin Phe Pro Am n Trp Tyr IFCEEF2H¢/066866
Per Gin 115120125 Ala Glu Asn Mgt Pro Val The Leo Gly Gly The Lys Gly
Gly Gin Asp 130133140 lle Thr Asp Phe The Met Gin Phe Val Ser Ser

arg 142 [190555210> 134 <211>

<210> 69
<211> 10
<212> PRT

<213> Homo saplens
<400> 69

Tyr Glu Phe Ile Leu Asn Asp Ala Leu Asn

1 5 10
<210> 70
<Z211>» 17
<212> PRT

<213» Homo sapilens
<400> 70

Asn ARsp Ala Leu Asn Gln Ser Ile Ile Arg Ala Asn

1 5 10
<210> 71

<213i> 10

<21Z>  PRT

<213> Homo sapiens

<£00> 71

Thr Als Ala Ala Leu His Asn Leu Asp Glu

1 5 19
<21G> 72
<211» 12
<212>» PRT

<213> Homo sapliens
<4f0> 72

Thr Ala Ala Rla Leu His Asn Leu Asp Glu Ala Val

1 5 10
<210= 73
<211> 10
<212» PRT

<213» Homo sapilens
<400> 73

Ala Val Lys Phe Asp Met Gly Ala Tyr Lys

1 5 10
<210> 74
<211» 11

<212» PRI

AN Wramm Ao mom e



155 <212> PAT <213> Homo sapiens <400> 134 Met Asp lle Pro
Val Arg Ser Lou Asn Cys The Len Gly Asp Per GIn 151015 Gin Lys Ser

Len Val Met Ser Gly Pro Tyr Gin Leu Lys Ala Len His 202530 Len Gin Giv
Gift MEPNRSEGIn Gin Gin Val Val Phe Ser Met Ser Phe 354048 T/EP2006/066866

<400>
Ala Tvr

1

<210>
<211
<21e=
<213>

<400>
Ser Ser

1

Thr Gln

<210>
<2il=
212>
<213>»

<400>
Val ITle

1

<210>
<211
<Zlax
<213>
<400>

Val Ile

<210>
<21l>
<21Z>
<213>
<400>
Thr Gln
1

Lys CGlu

ST N,

74

Lys

75
31
PRT
Homo

75

Lys

Leu

S
13
PRT
Homao

76

L=u

77
22
PRT
Homo
9

Leu

78
20
BRT
Homo

78

Leu

Met

TG

— 50 —

Ser Ser Lys Asp Asp Ala Lys Ile
5 10

Asp Asp Ala Lys Ile Thr Val Ile Leu Arg Ile Ser Lys
5 i9 15

Tyr Val Thr Ala Gln Asp Glu Asp Gin Pro Val Leu
20 25 30

sapiens

Arg Ile Ser Lys Thr Gln Leu Tyr Val Thx
5 16

saplens

Arg Ile Ser Lys Thr Gln Leu Tyr Val Thr Ala Gln Asp
5 10 15

Pro Val Leu
20

sapiens

Tyvr Val Thr Ala Gln Asgp Giu Asp Gln Pro Vai Leu Leu
5 10 15

Pro
20



Val GIn Gly Gin Gin See Ass Asp Lys lle Pro Val Ala Len Gly Len 505560
Lys G1lu Lys Asn Leo Tyr Len Ser Cys Val Len Lys Asp Asp Lys Pro
65707580 The Lou Gin 'en Gin Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys

LXy9 8853595 Met Gin Lys Arg The Val Phe Ass Lys lle Gin lle RS3/BE¥(6i$6866

Len 100105110 Gin Phe GIn Ser ,%I@

Gin Phe Pro Ass Trp Tyr lle Ser The

lSer Gin 115120125 Ala Gin Ass Met Pro Val Phe Len Gly Gly Thr Lys Gly
<21g§jly gép Asp 130135140 lle Thr Asp Phe Thr Met Gan Phe Val Ser Per
<213145150155: 44 - <212> PHI <213> Homo sapiens <400> 135 Met Asp
lle Pro Vai Arg Per Len Asn Cvs Thr Len Aug Asp Per Gin 151015 Gin
P_ys Ser Leu Val Met Ser Gly Pro Tyr Gin Len Lys Ala Len His 202530 Len
rroGin GG Asp Met Gin Gin 6in Mal Mal RhegeriMetSesRhe 40 Val Gin
1 Gly Gin Gin Ser Asn Arg Lys lle Pro Val Ala Len Gly Len 505560

Ser Glu Thr

<210>
<211>
<212>
<213>

<4 00>

80
14
PRT
Homo

80

Giu Met Pro

L

<210>
<Z21il>
<212>
<213>

<400

g1
12
PRT
Homo

81

Lys Thr Ile

1
A

<210> .

<211
<2iz»
<213>

<400>

32
21
PRT
Homo

82

Pro Lvs Thr

3
i

Thr His Glvy

210>
<2il>
<212
<213>

<400>

83
10
PRT
Homo

83

Gly Ser Glu

1

<210>

Earl I

84

17

Asn Leu
20

sapiens

Glu Ile Pro Lys Thr Ile Thr Gly Ser Glu Thr
5 10

sapiens

Thr Gly Ser Glu Thr Asn Leu Leu Phe
5 10

saplsns

Ile Thr Gly Ser Glu Thr Asn Lsu Lsu Phe Phe TIrp
5 10 15

Thr Lys
20

sapiens

Thr Asn Leu Leu Phe Phe TIrp
5 10

Glu



Lys Gin Lys Asn Len Tyr Leo Ser Cys Val Len Lys Asp Asp Lys Pro
65707580 Thr Len Gin Len Gin Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys
Lys 859095 Met Gin Lys Arg Phe Val Phe Ann Lys lle Gin lle Asn Asn Lys

1% 290885340 Gin Phe Gin Her Ala Gin Phe Pro Asn Trp TR (&2 %RE6866

Her Gin 115120125 Ala Gin Asn Mgt Pro Val Phe Len Gly Gly Thr Lys Gly
.. Gly Gin Asp 130135140 lle Thr Asp Phe Thr Met Gin Pie Val Ser Her
“31145150155 <210> 136 <211> 155 <212> PHI <213> Homo sapiens
<400> 136 Met Asp lle Pro Val Ary Her Len Asn Cys Thr Len Arg Asp Ser
<40@in 451015 Gin Lvs Ser Len Val Met Her Gly Pro Tyr Gin Leo Lys Ala Len
Lo Hi5.202530, 575 ; Val Gin Gly Gl Gly Ser Ass Asp Lys lle Pro Val Ala
1 Lou Gly Lou 505560 Lys Gin Lys Ass Leo 3I’yr Lou Per Cys Val Leo Lys
Asp Asp Lys Pro 65707580 Thr Lou Gin Lou Glu Per Val Asp Pro Lys Ass
o1 5I' yr ggro Lys Los Lys 859095
<211> 13
<212> PRI
<213> Homo sapiens

<400> 85

Phe Tle Ala Thr Lys Gln Asp Tyr Trp Val Cys Leu Ala
i 5 10

<210> 86

<21%1> 18

<212» PRT
<213> Homo sapilens

<400> 86

Ile Rla Thr Lys Gln Asp Ivr Trp Val Cys Leuw Ala Gly Gly Pro Pro
5 160 15

<210> 87

<21i» 5

<2i2» PRT

<213> Homo sapiens

<400> 87

Lys Gln Asp Tyr Trp
1 5

<2i0» 88

<211» 7

<212> PRT

<213> Homo sapilens

<400> 88

Gln Ile Leu Glu Asn Gln Ala
1 5

<210> 89

<211> &

<212> DPRT

<213>» Homo sapiens

<40Q0> 89



Met Glu L-0 Arg Phe Val Phe Ass Lys lle Glu lle Ass Asn Los Lou
100105110 Glu Phe Glu Ser Ala Gin Pho Pro Ass Trp Tyr lle Ser Thr Ser
Gin 115120125 Ala Giu Ass Met Pro Val Phe Leo Gly Gly Thr Lys Gly Gly
B MEP1EH235140 lle Ihr Lys Phe Tin Met Gin Phe Val Ser Bel/EF2006/066866
145150155 <210> 137 <211> 153,5212> PRI <213> Homo sapiens
. <400> 137 Met Asp lle Pro Val Arg Set Lou Ass Cys Thr Lou Arg Asp Per
i‘*’a Gift 181015 é?ﬁ 8 Ser Lou Val Met Ser Gb Pro br Gin Leo Lys Ala Leo
His 202530 Leo Gin Gly Gin Asp Met Giu Gin Gin Vol Vol Phe Ser Met
Per Phe 354045 Vol Gin Gly Ser Ass Asp Lys lle Pro Vol Ala Leo Giy Leo
211ys6lu 505560 Lys Ass Leo Tyr Leo Ser Cys Vol Leo Lys Asp Asp Lys
<21Rropkhr Leo 65707580 Gin Lou Glu Ser Vol Asp Pro Lys Asn Tyr Pro Lys
<213xysHeys MetiGla 859095 Lys Arg PLc Val Phe Asn Lys lle Gin lle Asn Asn
<4OOI_>y39IUou Giu Phe 100105110 -76-

Ala Pro Val Arg Ser Leu Asn Cys Thr Leu Arg Asp
1 5 10

<210> 91

<21ix 10

<212> PRT

<213>» Homo sapiens

<490> 91

Leu Asn Cys Thr Leu Arg Asp Ser Gln Gln
1 5 ERY

<210» 82

<21l> 12

<212» PRT

<Z13> Homo saplens

<400> 52

Arg Asp Ser Gln Gla Lys Ser Leu Val Met Ser Gly
1 5 10

<210> 93

<21i> 12

<212> PRT

<213> Homo saplens

<400> 93

Lys Alz Leu His Leu Gln Gily Gln Asp Mel Glu Gin
1 5 10

b

<210> 94

<21i» 14

<212> PRI

<213> Homo sapiens

<400> 94

Lys Rla Leu His Leu Gin Gly Gln Asp Met Glu Gln Gln Val
1 5 10

<210> 95

<21i>» 10

<z212> PRT

<213> Homo sapiens



115120125 Ass Met Pro Val Phe Lem Ply Ply Thr Lys Ply Ply Gin Asp lle
Thr 130135140 Asp Phe Thr Met Pin Phe Val Set Ser 145150 <210> 138
<211> 152 <212> PRT <213> Homt) sapiens <400> 138 Met Asp lle Pro
V4P Al /8¥F1%0 Asn Cys Thr Lem Arg Asp Ser Pin 151015 P EAfE288ep66866
3cr Ply Pro Tyr Giu Leo Lys Ala Lgg His 202530 Leo Pin Ply G1m Asp
it Met Gio Gin Pin Val Val Phe Ser Met Ser Pie 354045 Val Pin Ply Glu Pin
?.’ys%l’o Pro Val Ala Leo Ply Leo Lys Glu Lys 505560 Asn Leo Tyr Leo Ser
aln Gys Val kee Lys AspAspehys/Prahr Leo Pin 65707580 Len Glu Ser Val
1 Asp Pro Lys Asn Tyr Pro Lys Lys¥%s Het Gin Lys 359095 Ara Phe Val
Phe Ass Lys lle Glu lle Asn Asn Lys Leo Glu Phe Glu 100105110 Ser Ala
<2:8in Bhe Pro Asn Trp Tyr lle Ser Thr Ser Pin Ala Glu Asn 115120125 Met
<21ProNMal Phe Leo G17 Ply Thr Lys Ply Ply Pin Asp lle Thr Asp 130135140
<2135 P
ighe;ﬁlr Met GIm Phe Val Ser Ser

<zl oMo Saplens

<400> 96

Phe Val GIn Gly Glu Glu Ser Asn Zsp Lys Ile
1 5 10
<210> 97

<21li» 32

<212> PRI

<213> Homo sapiens
<400 97

Gly Giu Gilu Ser Asn Asp Lvs Ile Pro Val Ala Leu Gly Leu Lys Glu
1 5 10 15 -

53
5
4]
g

Lys Asn Leu Tyr Leu Ser Cys Val Leu Lys Asp 2 Lys Pro Thr Leu
20 25 30

<Z1G» 98

<211= 13

<212> PRT

<213>» Homo sapiens

<40(0> 98

Val Ala Leu Gly Leu Lys Glu Lvs Asn Leu Tyr Leu Ser
1 5 10

<210 &89

<21i> 23

<212» PRT

<213» Homo sapiens

<400> 99

Val Ala Leu Gly Leu Lys Glu Lys Asn Leu Tyr Leu Ser Cys Val Leu
1 5 10 15

Lys Asp Asp Lys Pro Thr Leu
20

<210> 100

<211> 21

<212» PRT

<2i3>» Homo sapiens

AN 100



145150 <210>139 <211>155 <212> PHI <213> Homo sapiens WO
2007/039552PCT/EP2006/066866 - 77 - Met Asp lle Pro Val Arg Ser Lou
Asn Cys Thr Lou Arg Asp Ser Gin 151015 Gin Lys Ser Lou Val Met Per
G PYE/9396%Iu Lou Lys Ala Lou His 90-330 Lou Gin Gly GinKIpiipdp@igpsos
Gin Gin Val Val Phe Ser Met Ser Rhe 354045 Val Gin Giy Gin Giu Ser
Asn Asp Lys lle Pro Vol Ala Lou Gly Lou 505560 Per Glu Per Len Lou Tyr
-0 Ser Cys Val Leu Lys Asp Asp Lys Pro.65907580 Thr Lou Gin Lou Glu
1 Ser Vol ASp Pro Lys Asn Tyr Proisys Lys Lys 859095:Met Glu Lys Arg
Phe Val Phe Len Lys lle Glu He Len Len Lys Lou 100105110 Glu Phe Giu
Per Ala Gin Phe Pro Len Trp Tyr lle Ser Thr Ser Gin 115120125 Ala Glu
Len Met Pyo Val Phe Lou Gly Gly The Lys Gly Gly Gin Asp 130135140

Gin

<Z210> 141

<211>» 20

<212> PRT

<213» Homo sapilens

<400> 101

Pro Thr Leuw Gln Leu Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys
it 5 10 15

Lys Met Glu Lys
20

<210> 102

<211> 13

<z21Z2> PRT

<213> Homo sapiens

<400>  r02

Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys Lys Met
1 5 10

<210> 103

<211> 12

<212 PRT

<213» Homo sapiens

<£00> 103

Lys Asn Tyr Pro Lys Lys Lys Met Glu Lvs Axg Phe
1 5 10

<210> 104

<21iz 10

<212» PRT

<213>» Homo saplens

<400> 104

Lys Lvs Lys Met Glu Lys Arg Phe Val Phe
1 5 10

«<21C> 10%

<Z2iil> 18

<212> PRI

<213> Homo sapiens

<400> 103



lle Thr Asp Phe Thr Met Gin Phe Val Ser Per 145150155 <210> 140
<211> 155 <212> PRT <213> Homo sapiens <400> 140 Met Asp lle Pro
Val Arg Ser Lou Asn Cys Thr Lou Arg Asp Ser Gin 151015 Gin Lye Ser
M0 V48I¥EBer Gly Pro Tyr Gin Lou Lys Ala Lou His 20253(F ES@@H?(@E?S“
Gin Asp Met Gin Gin Gin Val VoI_PG@g Per Met Per Phe 354045 Val Gin
_Gly Gin C%in Sgr Asn AsﬁpLyvaI% Pro Val Ala Lou %lﬁ Lou 505560 -78- Lys

7S Gilh LyS AsS Lol Ty touSer Cys Val Teutys Asp Asp.Lys Pro 65707580
Thr Lou Gin Lou Glu Ser Val Asp Pro Lys Ass Tyr Pro Lys Lys Lys
85S095 Met Glu Lys Ary Phe Val Phe Asn Lys lle Glu lle Ass Ass Lys Lou

257 186105110 Glu Phe Gin Sec Ala Gin Phe Pro Ass Irp Tyr lle Ser Thr Ser
Ala 115120125 Ala Ala Ass Met Pro Val Phe Leu Gly Gly Thr Lye Gly Gly
Gin Asp 130135140 lle ihr Asp Phe Thr Met Gin PLo Val Ser Set

145250155 <210> 141 <211> 39 <212> DNA <213> artificial sequence

<212> PRT
<213> Homo sapiens

<400>  10¢

Trp Ivr Ile Ser Thr Ser Gin Ala Glu Asn Met Pro Val Phe
i 5 10

<210» 107
<21i» 15
<212» PRT
<213>» Homc sapiens

<400> 107

Tyr Tie Szr Thr Ser Gln Ala Glu Asn Met Pro Val Phe Lew Gly
1 5 i0 15

<210> 108

<211l> 22

<212> PRT

<213» Homo sapiens

<400> 108

Ile Ser Thr Ser Gln Ala Glu Asn Met Pro Val Phe Leu Gly Gly Thr
1 5 10 15

Lys Gly Gly Gin Rsp Ile

<210> 109

<211» &

<21Z> PRT

<213> Home sapiens

<400> 109

Gln Ala Glu Zsn Met Pro
1 5

<21C» 110

<2311> 7

<2312» PRT

<213» Homo saplens

<400> 116

Thaw WMeatr 2T DA Tt Sae S



<220> <223> synthesized sequence <400> 141 atatatcata tgctgagcaa
tgtgaaatac aactttatg39 <210>142 <211> 37 <212> DNA <212> artificial
sequence <220> <222> synthesized sequence <400> 142 atatatctcg
eFeeIYtitccagzat cfgaaag37 <210> 143 <211> 39 <212-PONPU¢/Psss6s
artificial sequence <220> <223> sypthesized sequence <400> 143

catatggata tocctgtaga ctcactgaac tgcacgctc39 <210> 144 <211> 39 <212>
DNA 4915, -79- <290> <223> synthesized sequence <400> 144

gagcgtgcag ttcagtgagt ctacagggat atccatatg39 <210> 145 <211> 39
<2121 25 DNA <213> artificial sequence <220> <223> synthesized

zgisiéq@épce <400> 145

<213>» Mus musculus

400> 111

Val Pro Ile Arg Gln Leu His Tyr Arg Leu Arg

1 5
<210> 112

<Z211l> 14

<212» PRT

<Z13» HMus musculus
<400> 112

Lys Ala Leu His Leu Asn Gly Gln

i 5
<210> 113

<211> 15

<212>» PRT

<213» Mus nmusculus
<400> 113
Tyr Ile Ssr Thr Ser Gln Ala Glu

1 5

<210> 114

<211 20

<212» PRT

<213> Rattus norvegicus

<400> 114
Asn Leu Tyr Leu Ser Cys Val Met

1 5

Leu Glu 3Jer Val
20

<210> 115
<211> 20
<212> PRT

<213> Rattus norvegicus

<400> 115

10

Asn Ile Asn

10

His Lvs Pro
10

Lys Asp Gly

Gln Gln Val

Val Phe Leu Gly
15

Thy Pro Thr Leu Gln
15

Pro Thr Leu Gln Leu Glu Ser Val Asp Pro Lys Gln Tyr Pro Lvs Lys

1 5

Lys Met Glu Lvs
an

10

15



gatatccctg tacgatcagc taactgcacg ctcogggac39 <210> 146 <211> 39
<212> DNA <213> atrtificial sequence <220> <223> synthesized
sequence <400> 146 gtcccggagc gtgcagttag ctgatcgtac agggatatc39
X0 WTPPED11> 37 <212> DNA <213> artificial sequence XIUEPPPES6866
synthesized sequence <400> 147 gtacgatcac tgaactgcgg totccgggac
tcacagc37 <210> 148 <211> 37 <212> DNA <213> atrtificial sequence
<220> <223> synthesized sequence <400> 148 gctgtgagtc ccggagaccg
<z1cagtteagtg atcgtac37 <210> 149 <211> 26 <212> DNA <213> artificial
<zl’geqiience <220> <223> synthesized sequence -SO- <400> 149
-1 Haattgcacg cteggggact cacage <210> 150 <211> 26 <212> DNA <213>

artificial sequence <220> <223> synthesized sequence

<400> 116
Ile Ser Thr Ser Gln Ala Glu His Arg Pro Val Phe Leu Gly Asn Ser
1 5 10 15
Asn Gly Arg Asp Ile Val
20

<21¢> 117
<211> 421
<212> DHA
<213> artificial sequence
<220

23> synthesized sequence
<400> 117
atggraaata ageraatgea accgateaca totacaccaa ataaasattgt gbtggtcggat 60
ceaactegtt tatcasctac attitcagea agtctgttac gocascghght taaagttggt 120
atageegaac tgaataatgl ttcaggtceaa tatgtatcetg tttataasgeg toctgeacet 180
aaaccggaag gttgtgeaga tgeetgtote acttatgecga atgasaacca atccattoge 240
acagtgattt cagggtcage cgaasmactig gochtaccttaa aageagaaty ggasactcoac 300
asacgtaacg ttgacacact cttogogage ggoaacgeeg gbttggottt cottgaccoet 360
actgcggeta tegtategte tgatactact gottagggat ccggatastg catctaaget 429
L 421
<210> 118
<211> 421
<Z12>» DNAR
<213» artificial sequence
<220>
<Z223> synthesized sequencs
<400> 118
atggcaaata agccaatgea accgatcaca tcotacageaa atasaattgt gtggtogyat &0
ccaactegtt tatcasctac attttcagea agtctgttac geocaacgtgt taaagttgot 120
atagecegaac tgaataatgt ttcaggtcaa tatgtatetg tttataageg teoctgeacct 180
aaactggaayg ghtytgeaga tgcctgtgtco attatgecga atgasaacca atccattege 240
acagtgattt caggotcage cgaasacttyg getaccttaa aageagasatg ggasactcac 360
aaacgtaacy ttgacacact cticgcgage ggcaacgocg gittgggttt cottgaccet 360



<400> 150 gctgtgagtc cccgagcgtg cagttc46 <210> 151 <211> 39 <212>
DNA <213> artificial sequence <220> <223> synthesized sequence
<400> 151 caaggagaag aaagtaatcg caaaatacct gtggccttg39 <210>
W NLTM§958 2> DNA <213> artificial sequence <229> <2235 Ykt %036%6 66
sequence <400> 152 caaggccaca;ggtattttgc gattactetc ttctccetg39 <210>
153 <211> 40 <212> DNA <213> artificial equen 3>
*taithesized sefuence < <NAC@O> 135CB ca%g%cctt%ggtacgggcggaaa gt&gagt%acag »
t aatacctgtg40 <210> 154 <211> 40 <212> DNA <213> artificial segtfénce
<220> <223> synthesized sequence -81- <210> 155 <211> 37 <212>
<1 RDNA 213> artificial sequence <220> <223> synthesized sequence
<21:5400> 155

<212> DNA
<213>» artificial ssguence

<223» gaynthesized sequencs

220>

<221> misc_ feature

<R22> 0 {1y .. A{2)

<223> n 18 a, ¢, g, or t©

<400> 1189
nnecatggca aataagecaa tgcaaccyg

i~
[}

<210> 12

<211> 52

<212> DMNA

<213> artificial seguence

2

G>

2}

<2
<2

I\)

synthesized seguence

<400> 120
gtaagettag atgeattate cggatcecta ageagtagta tcagacgata ¢g 52

<21¢» 121

<211» &2

<212> DHN&

<213>» artificial sequencs

220>
<223> synthesized seguence

<400> 121
gtaagcttag atgeattatc cggatcctea ageagtagta tcagacgata cg 52

<2310> 122

<211>»> 25

<Z212» DNA

<213> artificial seguence

<220>
<223> synthesized sequence

<a0> 122
aggtccggage getagecect tacac 25

<210> 123

<211> 40

<212> DNA

<213> artificial ssquence



ctttgtacaa ggagaagaaa aaatacctgt ggccttg37 <210> 156 <211> 37 <212>

DNA <213> artificial sequence <220> <223> synthesized sequence

<400> 156 caaggccaca ggtatttttt cttctccttg tacaaag37 <210> 157 <211>

MO PBHREA <213> art -dal sequence <220> <223> synthdSZEF &Y GaEses

<400> 157 gtggccttgg gectcagcgaqgaagcaatctg tacctgtect g41 <210> 158
<555211> 41 <212> DNA <213> artificial sequence <220> <223> synthesized
«22880quence S400> 158.caggacaggt acagattgct ticgctgagg cccaaggeca c4l

6210> 159 <211> 40 <212> DNA <213> artificial sequence <220> <223>
<40¢ynthesized sequence <400> 159 gtacatcagc acctctgcag cagcaaaca,

e HECEGtcicad 2210516625115 40°221%> DNA -87- <220>

<210> 124

<211> 36

<212>  DMNA

<213» artificial seguence

<220
<223> synthesized ssguencs

<400> 124
atatatgata tcecectgtacg atcactgaac tgcacg

L
[#21

<210» 125
<21i> 37
<21Z> DNA

<213> artificial ssguence

<220>

<223>» synthesized seguence

<400> 123

atatatctcg agggaagaca casattgeat ggtoaag 37

<21¢>» 126

<Z21i> 48

<z1lZ> DNA

<Z13> artificial sequence

<220
<223» synthesized sequence

<400> 12¢

tatggatatc gaattcaage ttctgeaget getoegagtaa ttgattac 48
<210> 127

<21i> 50

<212> DNA

<213» artificial sesguence

<220>

<223» synthesized seqguence

<&00> 127

ctaggtaatc aattactega geagetycayg aagoltigaat tegatatccea 50
<210> 128

<211i» B5Z

<Z12» DNA
<213» artificial sequence

<220>
<Z223> synthesized sequence

AN 190



<223> synthesized sequence <400> 160 gaagacgggc atetttgotg
ctgpagaggt gotgatgtac40 <210> 161 <211> 40 <212> PHA <213> art rid
sequence <220> <223> synthesitzed sequence <400> 161 gc gcca
BRAEE Haccatge aatttgtgtc40 <210> 162 <211> 40 <212 E’?‘&W Bos066865
<213> artificial sequence <220> <z23> synthesized sequence <400> 162
o E%ésses daft geatggigaa ttfastt%tca tect acc%c4g__ <210> 163 <211> 15
kv ?°1C§‘> ugs‘rﬁ{fscurns?zl 163°Pt6 Tyr Thr Tyr Gin Set Asp
Len Arg Tyr Lys Let' Met Lys Len Val 51015 Arg Gin Lys Phe Val Met Asn
<§i%ﬁsp1%r Len Asn Gin Thr lle Tyr Gin 202530 Asp Val Asp Lys His Tyr Len
w51 € ;f;_l,;]e Thr Trp Len Am n Asp Leh Gin 354045 Gin Gin Val Lys Phe Asp
<21 Met:TyrsAla:lyeSeeser Gly Gly Asp Asp 505560 Ser Lys Tyr Pro Val Thr
Len Lys lle Ser Asp Ser Gin Len Phe Val 65707580 Ser Ala Gin Gly Gin
,yﬁsp Gin, Pro Vdal Len Len Lys Gin Len Pro Gin

eyn hesized SEJQUeNCE
<400= 129
ctaggtatta atcaattatt attagcaacc accaotggtgg tggtagtgat g 52
<2140> 130
<21i> 168
<212>= PRT

<213> Homo sapiens
<400> 130
Mot Asp Ile Pro Val Arg Ser Leu Asn Cyvs Thr Leu Arg Asp Ser Gln

1 5 10 15

Gln Ly Leu Val Met Ser Glv Pro Tyr Glu Leu Lys Ala Leu His

20 25 30

]
[
w
0]
i

Leu Gin Gly Gln Asp Met Glu Gln Gln Val Val Phe Ser Met Ser Phe
35 40 45

Val GIn Gly Glu Glu Ser Asn Asp Lys Ile Pro Val Ala Leu Gly Leu
50 55 60

Lys Glu Lys Asn Leu Tyr Leu Ser Cys Val Leu Lys Asp Asp Lys Pro
65 70 75 80

Thr Lau Gln Leu Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys Lys
85 G0 95

Met Glu Lys Arg Phe Val Phe Asn Lys Ile Glu Ile Asn Asn Lys Leu
100 105 116

Gilu Phe Glu Ser Ala Gln Phe Pro Asn Trp Tyr Ile Ser Thr Ser Gln
113 120 125

Ala Glu Asn Wet Pro Val Phes Leu Gly Gly Thr Lys Gly Gly Gln Asp
13¢ 1358 140

Jle Thr Asp Phe Thr Met Gin Phe Val Ser Ser Leu Glu His His His
145 150 1556 160

His His Hig Gly Glv Cys
180



859095 JT1TCThD1,, -83- 100105110 Lys Sec lle Ass Ser Lys Asr Tyr
Phe Thr Sec Ala Ala Tyr Pro Glu 115120135 Leo Phe lle Ala Thr Lys Glo
Sin Sec Arg Val His Leo Ala Arg Sly 130135140 Leo Pro Ser Met Thr Asp
SR M Fec 145150 <210> 161 <211> 151 <212> PS| <2ASHEPRE6/066866
musculus <400> 161 Pro lle Arg Sjpn Lou His Tyr Arg Leo Arg Asp Glu Sin
Sin Lys 151015 Leo Val Leo Sec Asp Pro Tyr Glu Leo Lys Ala Leo His
Leo Ass Sly 202530 Sin Ass lle Ass Sin Sin Val lle Phe Ser Met Sec She
<z104al Sir! Sly 354045 Glu Pro Sec Ass Asp Lys lle Pro Val Ala Leo Sly Leo
<21Pys SR Lys 505560 Ass Leu Tyr Leo Oar Cys Val Met Lys Asp Sly The
< Proifr Leo.Sin 65107580

<21 .)I‘O Homo
<400> 131

Met Asp Ile Pro Val Asp Ser Leu Asn Cys Thr Leu Arg Asp Ser Gln

Gin Lys Ser Leu Val Met Ser Gly Pro Tyr Glu Leu Lys Ala Leu His
20 25 30

Leu Gln Gly Gln Asp Met Glu Gln Gln vVal Val Phe Ser Met Ser Phe
35 ‘ 40 45

Val Gin Gly Glu Glu Ser Asn Asp Lys Ile Pro Val Ala Leu Gly Leu
50 55 59

u Lys Asp Asp Lvs Pro
80

Lys Glu Lys Asn Leu Tyr Leu Ser Cys Val
65 70

IR

L8108 6

Thr Leu Gln Leu Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys Lys
o)

Met Lys Arg Phe Val Phe &sn Lys Ile Glu Ile Asn Asn Lys Leu

100 105 119

[rpl
Yo
o

Glu Phe Glu 8e Gln Phe Pro Asn Trp Tyr Ile Ser Thr Ser Gln
115 120 125

Lo
v
w

Ala Glu Asn Meb Pro Val Phe Leu Gly Gly Thr Lys Gly Gly Gin Asp
130 135 140

Ile Thr Zsp Phe Thr Mst Gln Phe Val Ser Ser
145 150 155
<210> 132
<211> 155
<212» PRT

<213> Homo sapliens
<400> 132
Met Asp Tle Pro Val Arg Ser Ala Asn Cys Thr Leu Arg Asp Ser Gln

1 5 10 i5

Gln Lvs S=2r Leu Val Met Ser Gly Pro Tvr Glu Leuw Lys Ala Leu His
20 25 30



Leu Glu Ser Val Asp Pro Lys Sin Tyr Pro Lys Lys Lys Met Glu Lys 859095
Arg Phe Val She Ass Lys lle Glu Val Lys Bar Lys Val Glu Phe Glu
100105110 Sec Ala Glu Phe Pro Ass Trp Tyr lle Sec Thr Sec Sin Ala Glu
P& 2082825 Lys Pro Val Phe Leo Sly Ass Ass Sec Sly GinPREFPRINfe166866
Asp Phe 130135140 Thr Met Glu Sec Val Ser Ser 145150 -84- <212>
PHI <213> Mae musculus <400> 165 Met Asp lle Pro Val Arg Ser Leu

U Ash €Y ThY 18 Afg“ASp; Sef Gin 151015 Girf y& Set Tef™Val et Ser Gly
Pro Tyr Gin Len Lys Ala Lea His 202530 Len Gin Gly Gin Asp Met Gin Gin
Gin Val Val Phe Ser Met 5¢cr Ph 354045 Val. Gin Gly Gin Gin Ser Asn Asp

e 1322 Pro Val ArLER Gl Léd 505560 [ys Gin £y Asaten Tvr Len Ser
Cys Val Len Lye AspDAsp Lys Pro 65707550 Thr Lea Gin Len Gin Ser Val
Asp Pro Lye Ace Tyr Pro Lys Lys Lys 859095

Lys Glu Lys Asn Leu Tyr Leu Ser Cys Val Leu Lys Asp Asp Lyvs Pro
65 70 75 g0

Thr Leu Gln Leu Glu Ser Val Rsp Pro Lys Asn Tyvr Pro Lys Lvs Lys
85 40 95

Met Glu Lys Arg Phe Val Phe Asn Lys Jle Glu Ile Asn Asn Lys Leu
1o0 105 119

Glu Phe Glu Ser Ala Gin Phe Pro Asn Irp Tyr Ile Ser Thr Ser Gln
115 120 125

Ala Glu Asn Met Pro Val Phe Leu Gly Gly Thr Lvs Gly GL
130 135 140

Gln Asp

<

Tie Thr Asp Phe Thr Met Gln Phe Val Ser Ser
145 150 155
<210> 133
<21l» 155

<212> PRT
<Z13> Homo sapiens

<400> 133

Met Asp Ile Pro Val Arg Ser Lew Asn COys Gly Leu Arg Asp Ser Gln
1 5 19 13

Gin Lys Szr Leu Val Mst Ser Gly Pro Tyr Glu Leu Lys Ala Leu His
20 25 30

Leu Gln Gly Gln Asp Met Glu Gln Gin Val Val Phe Ser Met Ser Phe
35 40 45

Val Gln Gly Giu Glu Ser Asn Lsp Lys Ile Pro Val Ala Leu Gly Leu

Lys Glu Lys Asn Leu Tyr Leu Ser Cys Val Leu Lys Asp Asp Lvs Pro
65 0 7

Thr Leu Gln Leu Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lyvs Lvs
g5 g0 85

Mot e Teres Ravey Dhs 7ol D e Term Tl 2T Tl Benm Rewr Taro T e



Met Gin Lys Arg Phe Val Phe Aan Lye lle Gin lle Asn Asia Lys Lea
100105110 Gin Phe Gin Ser Ala Gin Phe Pro Asn Trp Tyr lle Ser Thr Ser

Gin 115120125 Ala Gin Asn Met PICO Val Phe Len Gly Gly Thr

Lys Gl
B9 2817/9$85°130135140 lle Thr Asp Phe Thr Met Gin Phe v£%%¥3l§8?5%66865
145250155 <210> 166 <211> 569,5212> PHI <213> HOMO sapiens
<400> 166 Met Lys Val Len

Ser 1516f§ Ser Len Gin Ala }A

)

sp Lys Cys Lys Glu

L%n Arg Len lle Gys PL.c lie Ala Len Len lle
rg Gin Gin Lys lle lle

Lea 202530 - 85 - Ass Glu His Lys Gly Thr lle Thr Tap Tyr Lys Asp Asp
Glugka £

5 Thr 505560 Pro ?;al Sér TFhHr Glu 'Gin“A
Lys Gld Lys 65707580 leu L\'rp Phe Val Pro Al

2

fa’sea’Arg e His Gin His
a'Lys Val Glu Asp Ser Gly

His Tyr Tyr Cys 859095 Val Val Arg Ass Sea Ser Tyr Cys Leu Ars lle Lys
Alz llgSeaAlatLys

Ile Thr Asp Phes Thr Het

145

<210>
<Z211x
<212
<213>

<400>

Met

1

Gln

Leu

Val

Lys

65

Thr

Met

Glu

Ala

=
—

4

Aap

Gln

Gin

30

Glu

Leu

Glu

Phe

Glu

130

Thr

<210>

ST N

134
155
PRT
Homo
134

Ile

3]
433
[

Glvy

35

Glv

Lys

Lys

Gilu
115

Asn

sapiens

Pro

Leu
20

Glu

n Leu

Arg

100

Ser

Met

Phe

Val

Val

Asp

Glu

Leu 7T

o oG)

U1 b

Phe 3

hla

159

Arg

Met 3

Met

Ser

Gln

Gln Phe Val

Glu

Leu

Val

Phe

Leu Asry

Gly

Gln

40

Asp

Ser

Asn

Pro

120

Leu

Phe

in Val

Lys

Cys

Pro

Lys

103

Asn

Val !

Ile

Val

Ile

Trp

v Gly

Ser
155

g Thr I

Glu

Val

Pro

Glu

Iyr

Leu

Phe

Val
&0

Lys

Tyr

Tle

Ile

Lys
1490

Gly

Lys

L ]

P
[S

Ala

Pro

Ser
1258

Gly

Asp

Ala

30

Met

Lys

Asn

116

Thr

Gly

Leu

Gly

Gln &

Glin

His

Phe

Pro

80

Lys

Leu

Gln

; 1601951 10:PHy Vat Gl A§% Glu Pro Ass4%u Cys Tyr Ass
AH Gin Ala lle Phe 115120125 149



Lys 0-in Ass Leu Pro Val Ala Ply Asp Gly O-la Sew Val Cys Pro Tyr
130135140 Met Glu Phe Phe Lys Ass Glu Ass Ass Glu mu Pro Lys Leu
Gls Trp 145150155160 Tyr Lys Asp Cys Lys Pro Leu Leu Leu Asp Ass lle
WR Eﬂ%“é*’e’ézGly 165170175 Val Lys Asp Arg Leo lle Val Met &S8-I KIg#e¢
Glu Lys His Arg Gly 180183190 Ags_Tyr Thr Cys His Ala Sea Tyr Thr Tyr
o1 euGay Lys Gin Tyr Pro 295200205 lle Thr Arg Val lle Giu Phe lle Thr
<1helGil Gl Ass Lys Pro Thr 210215220 Arg Pro Val lle Val Ser Pro Ala
Ass Glu Thr Met Glu Val Asp Leu 225230235210 Gly Sea GIn lle GIn Leu
“00te &ys Ass Val Thr Giy GIn Leu Her Asp 245250255 lle Ala Tyr Tap Lys
mer hAP ASS Gly.SeaValklle Asp GluAspAsp.Rro.26@265270:Val Leu Gly Glu
1 Asp Tyr Tyr Sea Val Glu Ass ProiAla Ass Lys Arg 2753280285 - 86 - Phe
lyr Lys His Pro Phe Thu Cys Phe Ala Lys Ass Thr His Ply lle

ain 305310315320 Asp Ala Ala Tyr lle, Gla Lau Jle Lyk Rro Mol Thu Ass Phe
Gin Lys 325330335 25 30

Leu Gln Gly Gln Asp Met Glu GIn Gln Val Val Phe Ser Met Ser Phe
35 40 45

val Gln Gly Glu Glu Ser Asn Arg Lys Ile Pro Val Ala Leu Gly Leu
50 25 60

Lys Glu Lys Asn Leu Tyr Leu Ser Cys Val Leu Lys Asp Asp Lys Pro
65 7C 75 80

w

Thr Leu Gln Leu Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lvs Lys
83 G0 95

Met Glu Lys Arg Phe Val ! Lya 1le Glu Ile Asn Asn Lys Leu
100 105 110

e
=3
]
=
2]
=]
t
et
i

@1lu Phe Glu Ser Ala Gln Phe Pro Asn Trp Tyr Ile Ser Thr Ser Gln
115 120 125

Ala Glu Asn Met Pro Val Phe Leuw Gly Gly Thr Lys Gly Gly &ln Asp
130 135 140

ile Thr Asp Phe Thr Met Gln Phe Val Ser Ser
145 150 155

[
i

<2i0> 1386
<21lix» 158
<zlz» PRT
<213>» Homo sapiens

<400> 13¢

Ser Leu Asn Cys Thr Leu Arg Asp Ser Gin
10 15

=
@
Y
pel
6
kel
b
=
[¢H
s
=
(9]
[S 1
W
bt
=g
[
fled
[ 92
[t
H

Gin Lvs Ser Leu Val Met Ser Gly Pro Tyr Glu Leu Lys Ala Leu His
20 25 30

Leu Gln Gly Gln Asp Met Glu Gln GIn Val Val Phe Ser Met Ser Phe
33 40 45



Val

Thy

Met

Glu

Ala

Ile
145

His Met lle Ply lle Cys Vol Thr Leu Thr Val lle lle Vol Cys Ser 340345350
Vol Phe lle Tyr Lys lle Plie Lys lle Asp lle Vol Lou Trp Tyr Aug 355360365
Asp Ser Cys Tyr Asp Phe Lou Pro lle Lys Ala Ser Asp Ply L il'/g 2006066866
WOFBYHEED Tyr Asp Ala Tyr lle Lou Tyr Pro Lys Thr Val Ply é?:u PR/ Ser
Thr 385390395400 Per Asp Cys Asp lle Phe Vol Phe Lys Val Lou Pro Glu
ygl Levh Giu 405410415 Plo &,gsilf&gygl;xr*}ﬁs LeuPhedle Jyr Ply Arg Asp
?gspaf'yr ol 450425480 PII§/ flu Asp lle Vet Glu Val lle Ass flu Ass Vol Lys
Lye Ser Aug 435440445 Arg Lou lle lle TIE Leo Val Arg Glu Thu Set Ser
Phe Ser Trp Lou.450455460.Ply Ply Ser;Set,Glu,Giu, Gan lle Ala Met Tyr
ASs I7AY|%1‘ti:;-“if\?“a;cgrnqﬁé5487031755480 Asp Ply lie Lys Vol Viol Leu Leu Plo
Leu Giu Lys lle Gin Asp Tyr 485480495 Gin Lys Met Pro Glu Ser lle Lys
Phe lle Lys Gin Lys His Ply Ala 500505510 Ile Ars Trp Sey Ply Asp The
THr Gih By Efé in Ser hél Lys dihr 515520525 Arg Bhe Trp Lys Asn Val
Aug Tyr His Met Pro Vol Gin Ars Aug Ser 530535540

5lu Lys Arg Phe Val Phe Asn Lys Ile Glu Ile Asn Asn Lves Leu
100 105 110

Phe Glu Ser Ala Gln Phs Pro Asn Trp Tyr Ile Ser Thr Ber Gln
113 120 125

Siu Asn Met Pro Val Phe Leu Gly Gly Thr Lys Gly Gly Gln Asp
1390 135 140

Tnr Lys Phe Thr Met Gln Phe Val Ser Ser
1590 155

<210> 137
<21l> 153
<212» PRI

<213> Homo sapiens

<400> 137

Met

Gin

Leu

Val

Lys

65

Gln

ys

Asp Ile Pro Val Arg Ser Leu Asn Cys Thr Leu Arg Asp Ser Gln
Lve S=r Leu Vai Met Ser Gly Pro Tyr Glu Leu Lys Ala Leu His

Sln Gly Gla Asp Met Glu Gln Gln Val Val Phe Jer Met Ser Phe
33 49 45

Gln Gly Ser Asn Asp Lys Ile Pro Val Ala Leu Gly Leu Lvs Glu
50 55 &0

Zsn Leu Tyr Leu Ssr Cys Val Leu Lys Asp Asp Lys Pro Thr Leu
Yy 75 &0

Leu Glu Ser Val Asp Pro Lys Asn Iyr Pro Lys 1ys Lys Mat Glu
g5 G0 95

Arg Phe Val Phe Asn Lys lle Glu Tle Asn Asp Lys Leu Glu Phe
100 105 110

i e M Tm Ml Dhe Damm Aam Tam Tare T~ Bmgm T Qs M1 AT T



- 87 - Gin Arg Glu Ala His Val Pro Lou Gly 565 <210> 167 <211: 398
<212> PPG <213> Homo sapiens <400> 167 Met Lou Asp Lou Tyr Vol
Lou Val Met Gly Vol Ser Ala Phe Thr Lou 151015 Gin Pro Ala Ala His TSr
(’.‘Jﬁ} %ﬁ’%?ﬂrg Sot Cys Arg Phe Ara Gly 202530 Arg His Ty%Cé’I%PBWQ 066866
Asp Lou Glu Gly Glu Pro Val Ala_l;gu. 354045 Ary Cys Pro GIn Val Pro Tyr
Trp Lou Trp Ala Sec Val 8r Pro Asp 5055603% Asn Lou Thr Trp His Lys
Aso Asp Sot Ala Arg Thr Val Pro Gly 65707580 Glp Glu Glu Thr Arg Met
Trp Ala GIn Asp Gly Ala Lou Trp Lou Lou 659095 Pro Ala Lou Gin Glu

A0 Asp 56t Giy THi Tyt \9’?‘! CY5 THr T Arg Adn TO015110 Afa Sot Tyr Cys
ASp Lys Met Set lie GIU Lou Arg Val Phe Glu Asn 115120125 Thr Asp Ala
Phe Lou Pro Phe lle Ser Tyr Pro Gan lle Lou Thr Lou 130135140 Ser Ihr

?jij Set. Gy Nral Esu ii?}%l Cys*Pro°Asp Lou Ser Glu The Its Arg 145150155160

<210>» 138
<211> 152
<212» PRT

<Z213»> Homo sapiens
<400> 138
Met Asp Ile Pro Val Arg Ser Leu Asn Cys Thr Leu Arg Asp Ser Gln

1 5 106 15

Gln Lys Ser Leu Val Met Ser Gly Pro Tyr Glu Leuw Lys Ala Leu His
20 25 340

y Gln ARsp Met Glu Gln Gln Val Val Phe Ser Met 3er Phe

Leu Gln GI
3= 49 45

Val Gln Gly Glu Glu Lys Ile Pro Val Ala Leu Gly Leu Lys Glu Lvs
50 55 60

Asn Leu Tyr Leu Ser Cys Val Leu Lys Asp Asp Lys Pro Thr Leu Gin
65 70 TE 80

Leu Glu Ssr Val Asp Pro Lys Asn Tyr Pro Lys Lys Lys Met
g5 g0

W oa
.

Arg Phe Val Phe Asn Lyg Ils CGlu Ile Asn Asn Lys Leu Giu Phe Glu
100 105 110

Jer Ala Gln Phe Pro Asn Trp Tyr Ile Ser Thr Ser Gin Ala Glu Asn
115 120 125

Met Pro Val Phe Leu Gly Gly Thr Lys Gly Gly Gln Asp Ile Thr Asp
130 135 1490

Phe Thr Met Gln Phe Val Ser Ser

145 150
<210> 139
<211> 155
<212> PRT

<213>» Homo sapiens

S ADNN 112G



Asp Lys Thr Asp Val Lys lle Gin Trp Tyr Lys Asp Sot Lou Lou Lou
165170175 Asp Lys Asp Asn Glu Lys Phe Lou Ser Val Arc' Gly Thr Thr
His Lou 180185190 Lou Val His Asp Val Ala Lou Glu Asp Ala Gly Tyr Tyr
AY§ BVENAF195200205 -88-- 210 215220 Glu Lou Asp lle Ly§ TAE19(6/066866
Lys Glu Glu Thr lle Pro Vol lle IIeA%;5“23023524O Sec Pro Lou Lys Thr lle
Sec Ala Sec Lou Gly Ser Ars Leu Thr lle 245250255 Pro Gus Lys Vol Phe

vet LQU Gly Thr Gly Thy Rro Lou Thy Thr Met Le0,260265270 Jirp Irp Thr Ala

1 Ass Asp Thr His lle Glu Ser Ala Tyr Pro Gly Gly 275236285 Arg Val Thr
Glu Gly Pro Arg Gin Glu Tyr Ser Glu Ass Ass Glu Ass 290295300 Tyr lle

o1, Gl \aLPro Loy lle,Phe Asp Pro Vol Thr Arg Glu Asp Lou,305310315320
His Met Asp Phe Lys Cys PatPalsn Thr Lou Ser BRhe Gin Thr 325330335
Lou Arg Thr Thr Val Lys Glu Ala Sec Ser Thr Phe Ser Trp Gly lle

1o+ 34045330, VaLLow ARPIR oy 6T bob Al e quYolou Gy Gy e

35 40

45

Val Gln $8lv Glu Glu Ser Asn Asp Lys Ile Pro Val Ala Leu Gly Leu
50 35 60

Ser Glu Ser aAsn Leu Tyr Leu Ser Cys Val Leu Lys Asp Asp Lys Pro
&5 70 75 890

Thr Leu Gln Leu Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys Lys
85 g0 95

b |
fonid
[£}]

Met Glu Lys Arg Phe Val Phe Asn Lys Ile Glu Asn Asn Lvs Leu
100 163 110

Glu Phe Glu Ser Ala Gln Phe Pro Asn Trp Tyr Ile Ser Thr Ser Gin
115 120 125

Ala Glu Asn Met Pro Val Phs Leu Gly Gly Thr Lys Gly Glyv Gln Asp
130 135 140

Ile Thr Asp Phe Thr Met Gln Phe Val Ser Ser
145 150 155
<210> 140
<211> 158
<212> PRT

<Z213> Home sapiens
<400> 140
Met Asp Iie Pro Val Arg Ser Leu Asn CUys Thr Leu Arg Asp Ser Gln

1 3 i0 15

Gin Lys Ser Leu Val Met Ser Glv Pro Iyr Glu Leu Lys Ala Leu His
20 25 30

Leu Gln Gly Gln Asp Met Glu Gln Gln Val Val Phe Ser Met Ser Phe
35 40 45

Val Gln Gly Glu Giu Ser Asn Asp Lys Ile Pro Val Ala Leu Gly Leu



355360365 Met His Asp Arg Cys Lys His Asp Thr Glv Lys Ala Asp Gly Lou
Thr 370375380 Vol Lou Trp Pro His His GIn Asp Phe Gin Ser Tyr Pro Lys
385390395 <210> 168 <212> 576 <212> PAT <213> Mus musculus
HOHTEFPMet Glu Ass Met Lys Val Lou Lou Gly Lou lle Cys POUBIRII0Y/at6856
Pro 51015 Lou Lou Ser Lou Glu lle,Asp Val Cys Thr Glu Tyr Pro Ass GIn

. II&202530 -89 - lhr Pro Ass Lys | Met His Gly Asp Thr lle lle Trp Tyr Lys

cL°ASS AP 505560 Eigr Eys THr Prd Iie Her AXE ASp AT ASH Her Arg lle His

Gin Gin 65707580 Ass Glu His Leu Trp Phe Val Pro Ala Lys Val Glu Asp
Ser Gl r 859095 Tyr hyr Cys lle Val Arg Ass Ser The Tyr Cys Lou Lys

T PE ‘Q/ Fid0 TO%IlOa?hbe%R/EFTﬁgS\/%EFLBLFGEIHO@S’ AP Pré Gly Lou Cys
Tyr Ser Ihr Gin 115220125 Ala Thr Phe Pro GIn Arg Lou His lle Ala Gly
Asp Gly Ser Lou Val 130135140 Cys Pro Tyr Val Her Tyr Phe Lys Asp Glu

Metﬁ@%ﬁ/&§§ ?ﬂ@ EEﬁ)ﬁﬁ%)??ﬁjAS” Iys Ile Glu Ile Asn Asn Lys Leu

103 110

Glu Phe Glu Ser Ala GIn Phe Pro Asn Trp Tyr Iie Ser Thr Ser Ala
115 120 125

Ala Ala Asgn Met Pro Val Phe Leu Gly 3ly Thr Lys Gly Gly Gln Asp
130 135 140

Ile Thr Asp Phe Thr Metf &ln Phe Val Ser Ser

145 150 i55
<210> 141
211> 39

<212> DMNA
<213> artificial sequence

<2Z20>
<223» esynthezized sequencs

<400> 141
atatatcabta tgectgagecaa tgtgaaatac aactttatg ) 39

210> 147

<211> 37

<212» DNA

<213» artificial sequence

<220>
<Z223» gynthesized seguencs

<400> 142
atatatcteg agegectggt ttucecagtat ctgaaag 37
<21d> 1423

<211l» 39
<212> DHNA
<213> artificial sequence

<220>
<223» synthesized sequencs

<4(0> 143

catatggata tecctgtaga ctcactgaac tgeacgetc 39
<2106> 144

<21i> 39

<21Z> DNA

FVTVAN mak 3 Fimd a T e e



143150155160 Val Gin Trp Tyr Lys Ass Cys Lys Pro Leo Lou Leo Asp
Ass Val Her 165170175 Phe Phe Gly Val Lys Asp Lys Leo Leo Val Arg
Ass Val Ala Glu Glu 180185190 His Arg Gly Asp Tyr lle Cys Arg Met Ser
TR IS Arg Gly Lys 195200205 Gin Tyr Pro Val Thr Arg REVHB20866866
Phe lle Thr lle Asp Glu on 210215220 Lys Arg Asp Arg Pro Val lle Leo
Her Pro Arg Ass Glu Thr lle Glu 225230235240 Ala Asp Pro Gly Ser Met
<2zdle Gin Leu lle Cys Ass Val Ihr Giy Gin 245250555 Phe Her Asp Leu Val
<223byr bRl -EEp Ass=Gly Her Glu lle Glu Trp 260265270 Ass Asp Pro Phe
Leo Ala Glu Asp Tyr Glut Phe Val Glu His Pro Her 275280285 -90- Lye
<?Dz§,griéﬁnflfpe JTyr Arg Tyr Pro Phe lle Cys Val Val Lys Ash Thr .
*9305310315320 Asn lie Pale Gin SeraAT); His Val Gin Len lle Tyr Pro Val
Pro Asp 325330335 Phe Lys Ace Tyr Leu lle Gly Gly Phe lle :le Lou Thr

= 1 AlaTfir lle 340345350 Val Lye Cys Val Lye lle Tyr Lys Val Fhe Lys Vol

< 1Asp§£{@ Val Len

<213» artificial seguence

<223> synthesized seguence

<A00> 145
gatatececty tacgatcage taactgcacg ctocgggac 39

<210> 146

<211i» 39

<212> DHA

<213» artificial seguence

<220>
<223» synthesized sequencs

<400> 146
gtcceoggage gtgeagttag ctgatcgtac agggatatc 39

<Z210>» 147

<21i> 37

<212> DNA

<213> artificial sequence

<220>
<Z23>» synthesized sequencs

<400> 147
gtacgatcac tgaactgegg tetccgggac tcacage 37

<210> 148

<211 37

<212» DNA

<213> artificial sequence

<220>
<223> synthesized seguence

<400> 148
getotgagtc cocggagaccg cagttcagtg atcogtac 37

<210> 148

<211> 26

<212> DNA

<213> artificial segquence

<2205
<223> synthesized seguence



355360365 Tap Tyr Arg Asp Ser Lye Sea Gly Phe Len Pro Ser Lys Ala

Ser Asp 370375380 Gly Lys Thr Tyr Asp Ala Tyr lie Leg Tyr Pro Lys Thr

Lou Gly Glu 385390395400 Gly Ser Phe Ser Asp Len Asp Thr Phe Val _

PHR2YEBEFLen Pro Gin 405410415 Val Len Gin Gly Gin PHE&RF244j066866

Lys Len Phe lle Tyr Gly Arg Asp 420425430 Asp Tyr Vol Gly Gin Asp Thr
40 lle G“Lr! Val Thr Ash Gin Asn Val Lys 435440445 Lys Ser Arg Arg Len lle
;aaii%yﬁg—ec%g%é@ Asp,Met Gly Gly PLo 450455460 Ser Irp Len Gly &in

Ser Ser Gin Gin Gin lle Ala lle Tyr Ann Ala 465470475480 Len lle Gin Gin

Gly lle Lys lle Val Len Len Gin Len Gin Lys lle 485490495 Gin Asp Tyr
22Gi41¥s Met Fro Asp Ser lle Gin Phe lle Lys Gin Lys 500505510 His Gly
<z1Mal He.Lye Trp Ser Gly Asp Phe GIn Gig Arg Pro Gin Ser 515520525 Ala
<21pysiFhie ArgRPheedupesys Ann Len Arg Tyr Gin Met Pro Ala Gin 530535540

<219 Asplhr Lys Glu Lys

<223» synthesized sequence

<400> 150
getgtgagte ccegageghyg cagtte

<210> 151

<21i» 39

<212> DNA

<213» artificial seguence

synthesized sequence

<4{0> 151
caaggagaag aaagtaatcg caaaastacet gtggecttg

<210> 152

<2li» 39

<212> DNA

<213> artificial seguence

<220>
<223» synthesized seguence

<400> 152
caaggecaca ggtatttitge gattactite Lictcetty

<210= 153

<211> 40

<212> DMNA

<213» artificial seguence

<Z220>
<223% synthesized sequence

<400> 153
catgbcettit gtacasggaa gtaatgacaa aatacctgty

<210> . 154

<211> 40

<212> DHA

<213>» artificial seguence

<220>
<223> synthesized sequence

<400> 154
cacaggtatt ftgtcattac ttocttgtac aaaggacatg

3]
oY

40

40



-91- Lou Pro Ala Ala Thr His Lou Pro Lou Ply 565 570 575 <210> 169
<211> 410 <212>PAT <213> Mns musculus

WO 2007439552 PCT/EP2606/066866
~ 81—
<210> 155
<Z21il>» 37
<212> DHNA
<213>»> artificial secuence
<220

<223» synthesized seguence

<400» 1355

ctttgtacaa ggagaagaaa aaatacctgt ggecttg 37
<210> 156

<211» 37

<212> DHA

<213>» artificial sequence

<220>
<223> synthesized sequences

<400> 15¢
caaggccaca ggtatttttt ctteteottg tacaaag 37

<2310> 157

<211> 41

<212> DHA

<213» artificial sequence

<220>
<223> saynthesized seguencs

<400 157
gtggeettgg gectcagega aageaatctg tacotgtoot g 41
<210>» 158
<211» 41

<212> DNA
<213» artificial sequence

220>
<223» synthesized sequenca

<400> 158
caggacaggt acagattget ttegotgagy cocaagooea ¢ 41

<210>» 158

<21i=» 40

<Z212> DNA

<213> artificial seguence

<220»
<223>» smsynthesired seguence

<440> 159

gtacatcage acctctgeag cagezaacat gecogtette 49
<210> 160

<211> 40

<21Z2» DHA

EAt s IR Sk i Famd sl mmsna s ms



<400> 169 Met She lle Lou Leu Val Lou Val Thr Ply Val Ser Ala Phe
Thr Tin 151015 Pro Thr Val Val His Tin Ply Lys Val Set Glu Ser Pro lle Thr
Ser 202530 Giu Lys Pro Thr Val His Ply Asp Ass Cvs Gin She Arg Ply Arg
B 28840¥WS5Bhe Lys Ser Plu Lou Arg Lou Glu Ply Glu Pro V&@é‘?ﬁ’.@ﬁ‘ﬂ?@sm
Cys 505560 Pro Lou Ala Pro His ger Asp lle Ser Ser Ser Ser His Ser Phe
Lou 65707580 Trp Ser Lys Leu Asp Ser Ser Pin Lou lle Pro Arg Asp Glu
224270 859095 Arg Met Trp Val Lys Ply Ash lle Leu Trp lle Lou Pro Ala Val
<2245IN:10010e1L0 GlnAsp Ser Ply Thr Tyr lle Cys Thr She Arg Ass Ala Ser
His Cys 115120125 Glu Pin Met Ser Val Glu Lou Lys Val Phe Lys Ass Thr

“0%IuAta Ser (130135140 Lou, Pr Val Ser Tyr Lou Gin lle 9cr Ala Lou
gda%§ %gﬁg 1%1 F% QORGAGHE gC ga gt d
e

<210» 181
<211» 40
<212> DMNA

<213» artificial seguence

<220>
<223>» synthesitzed sequence

<400> 161

gcggoecagga tataactaaa ttcaccatge aatttgtgtce 49
<210> 162

<211i>» 40

<212» DNA
<213» artificial sequence

<220>
<223>» synthesized sequence

<400> 162 _
gacacaaatt gcatggtgaa tttagttata tectggecge 40
<Z10» 163
<211l» 154
<212> PRT
<213> Mus musculus
<400> 163
Pro Tyr Thr Tyr Gln Ser Asp Leu Arg Tyr Lys Leu Met Lys Leu Val
1 3 10 15
Arg Gln Lys Phe Val Met Asn Asp Ser Leu Asn Gln Thr Ile Tyr Gln
29 25 30
Asp Val Asp lvs His Tyr Leu Ser Thr Thr Trp Leu Asn Asp Leu Gln
35 40 45
Gin Glu Val Lys Phe Asp Met Tyr 2la Tyr Ser Ser Gly Gly Asp Asp
50 55 60
Ser Lys Tyr Pro Val Thr Leu Lys Ile Ser Asp Ser Gln Leu Phe Val
65 70 75 80
Ser Ala Gln Gily Slu Asp Gln Pro Val Leu Leu Lys Glu Leu Pro Glu
85 GG 95
T Do T T Tl Tl MO0 O mam (2 Thriae e T~ FThem Dl WD Tame



145150155160 Lou Lou Val Cys Pro Asp Lou Lys Glu She lle Ser Ser Ass
Ala Asp 165170175 Ply Lys lle Gin Trp Tyr Lys Ply Ala lle Lou Lou Asp
Lys Ply Ass 180185190 VVC/2007M39552PCT/EP20061066866 - 92 -
THE S BEERsp Asp Ala Gip Tyr Tyr Arg Cys Val Met Thr ThedhEP2006/666866
210215220 Tyr Ass Gly Gin Glu Tyr, Ass lle Thr Ang Ass lle Gin Lou Arg
Val 225230235240 Lys Gly ihr Thr'Thr Gin Pro lle Pro Val lle lle Ser Pro
Len Gin 248250255 TSr lle Pf8°Ala Ser Len Gly 3¢t%rg Len :le Val Pro
Cys Lys Val 260265270 The Len Gly Thr Gly Thr Ser Ser Ass Thr lle Val

LysTape TrpeLien Alar 2765280285-Ass: Ser Tar Phe HeaSer-AdacAtasTyr Pro Arg
Gly Arg’Val Thr Gin 290295300 Gay Len His H#§ GIn Tyr Ser Gin Ass Asp
Gin Ass Tyr Val Gin Pal 305310315320 Ser Len lle Phe Asp Pro Val Thr

Leu/ng G Asp ken His Thr Asp Rhen3251130335:Lys CvsVal Ala Ser Ass
Prd Arg Ser Ser GIn Sét Len His Thr Thr 340345350

Leu FPre Ser Met Thr Asp Phs Gln Ile Ser

145 150
<210> 164
<211» 151
<212> PRT

<213» Mus musculus
<£00> 164
Pro Ile Arg Gln Leu His Tyr Arg Leu Arg Asp Glu Gln Gin Lvs Ser

1 5 i9 15

Leu Val Leu Ser Asp Pro Tyr Glu Leu Lys Ala Leu His Len Asn Gly
20 25 30

GIn Rgn Ile Asn Gln Gln Val Ile Phe Ser Met Ser Phe Val Gin Gly
35 40 45

Glu Pro Jer Asn Asp Lys Ile Pro Val Ale Leu Gly Leu Lys Giy Lys

Asn Leu Tyr Leu Ser Cys Val Met Lys Asp Gly Thr Pro Thr Leu Gln
65 kR 75 80

p Pro Lys Gln Iyr Pro Lys Lye Lys Met Glu Lys
S0 95

[ 2]
0
™

Leu &lu Val A
g

(S

Arg Phe Val Phe Asn Lys Ile Glu Val Lys Ser Lys Val Glu Phe Glu
106 165 1190

Ser Ala Glu Phe Pro &Asn Trp Tvr Ile Ser Thr Ser Gln Ala Glu His
115 120 125

Lys Pro Val Phe Leu Gly Asn Asn Ser Gly Gln Asp Ile Ile Asp Phe
136 133 140

Thr Met Glu Ser Val Ser Ser
145 150

<210> 165

P A B Y



Val Lys Gin Val Ser Ser Thr Phe Ser Trp Ser lle Ala Len Ala Pro

355360365 Len Ser Len lle lle Lou Pal Val Gly Ala lle lip Met Arg Arg Arg

370375380 Cvs Lys Arg Arg Ala Gly Lys Thr Tyr Gly Len Thr Lys Len Arg

T 283885395400 Asp Ass GIn Asp Phe Pro 3cr 3cr Pro As$4BER3p6/066866

<210> 170 <211> 5 <212> PAT <213> artifioial sequence <220> <223>
<leynthesized sequence -93-5 <210>17_1 <211> 3 <212> PRT <213>

é’)rtlffé%l seqguenc <220> <223> synthesized sequence <400>171 Cys Gly

<zl MuS

Ply 1 <210> 172 <211> 10 <212> PRT <213> artificial sequence
<400> 165

Met Asp Ile Pro Val Rrg Ser Leu Asn Cys Thr Leu Aryg Asp Ser Gln

1 5 10 15

Gin Lyvs Ser Ley Val Met Ser Gly Pro Tyr Glu Leu Lys Ala Leu His
20 25 30

1y Gln Met Giu Gln Gln Val Val Phe Ser Met Ser Phe
5 40 45

b
%)
T

Lau Gln G
3

Val Gln Gly Glu Glu Ser Asn Asp Lys Ile Pro Val Ala Leu Gly Leu
50 35 60

Ser Cys Val Leu Lys Asp Asp Lyvs Pro
75 80

&1
=
3]
jo

Lys Glu Lys Asn Leu T
65 7

O bl

Thr Leu CGln Leu Glu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys Lys
83 S0 95

Met Glu Lys Arg Phe Val Phe Asn
160

Ile Glu [le Asn Asn Lvs Leu

=
O ke
wow
=
-
©

Gilu Phe Glu Ser Ala (Gln Phs Pro Zsn Trp Tyr Ile Ser Thr Ser Gin
115 120 125

Ala Glu Asn Met Pro Val Phe Leu Gly Gly Thr Lys Gly Gly Gln Asp
130 135 140

Ile Thr Asp Phe Thr Met Glin Phe Val Ser Ser
145 1548 155

<210> 166
<Z211l» 589
<212> PRT
<213>»> Homo sapiens

<400> 166
Met Lys Val Leu Leu Arg Leu Ile Cys Phe Ile Ala Leu Leu Ile Ser

i 3 10 15

Ser Leu Glu Ala Asp Lvs Cys Lys Glu Arg Glu Glu Lys Ile Ile Leu
20 25 30

Val Ser Ser Ala Asn Glu Ile Asp Val Arg Pro Cys Pro Leu Asn Pro
35 440 45



Leu

Val

Phe

iye

Met

<220> <223> synthesized sequence <400> 172 Cys Gly Ass Lys Thr His
Thr Ser Pro Pro 1510 <210> 173 <211> 17 <212> PRT <213> atrtificial

sequence <220> <223> synthesized sequence <400> 173 Gys PI
VER078IF523er Thr Pro Pro Ply Ser Sec Ply Ply Ala 51015 Bfd €3

s usssss

<211> 6 <212> PRT <213> artificsigl sequence <220> <223> synthesi ed

sequence <400> 174 Pl
é[lo _rys

Val

irp

Val

Val

Gln

130

Elu

145

Tyr

Val

Ile

Arg

225

Gly

Val

Thx
21¢

Pro

Leu G

g Ser

290

Phe

Arg

Glu

113

Azn

Phe

r Thr

195

Arg

Val

Gln

Tyr

Th

Val

Asn

160

Leu

Phe

Cys

Arg

180

Cys

Val

Ile

Tro
264

Glu

Gly Thr Ile

Glu

85

Ser

Glu

Fro

163

Leu

His

Ile

Val Se

Asp T

Ile

Gln
78

Ala

Pro

Val

Asn

150

Pro

Ille

Ala 5

Lau

Thr

Glu

Leu

Val

Ph=
215

Pro

Il=

Tyr 5

Val
295

¥

Ser

5 Val

1 Len

120

Asn

Leu

Met

- Tyr

200

lie

Ala

Cys

sp Gly 8

280

Teu

Glu &

Leu
105

Yy ASp

Asn

Leu A

Thr T

Thr

Asn

Asn

Val

Cys PI¥

hr Trp

Ile

Glu

Val

Leu

Glu T

Glu

ile

X Ply

VS TAsSp TASp

Ile

Ala

Leu

Glu

Iie

60

Gln

Lys

Leu
140

Pro

Glu 3

Glu
220

Gly

Pro

Glu
300

Hisg

His

Ser

Lys

Ile Ser

Gln

125

Val

Lyvs

Hisg

Glu

Gln

Rla
285

Ile

Ala

Cys

Leu

Phe S

His
180

Gln

Lys

Leu

Glu

LV

Glu

Tyr
95

ile

Gin

T
Th

Lys
80

Cys

Phe

Tyr

G Gly

Pro

Thr

Leu
240

er Asp

Fro

Arg

Lrg

Ply 15 -94-- <211> 3 <212>



<213> artificial sequence <220> <223> synthesized sequence <220>

<221> REPEAT <222>(1)..(1) <223> ()ours 0-5 times <220> <221>
REPEAT <222>(3)..(3) <223> ocurs 0-12 times <400> 175 Gly Cvs Ply 1
PPEBVTERE211> 5 <212> PAT <213> artificial sequence <2F03/EDHEE066866
synthesized sequence <220> <221>EAT <222>(1)..(5) <223> occurs 1-3 t

pies <400> 176 Ply PIX Péy Ply Sec 15
Phe Tyvr Lys His Pro PRe Thr Cys Phe RAla Lys Asn Thr His Gly Ile

305 310 315 320

Asp Alz Ala Tyr Ile Gln Leu Ile Tyr Fro Val Thr Asn Phe Gln Lys
325 330 335

His Met Ile Gly Ile Cys Val Thr Leu Thr Val Ile Ile Val Cys Ser
340 345 350

YVal Phe Ile Tyr Lys Ile Phe Lys Ile Agp Ile Val Leu Trp Tyr Arg
355 360 365

Asp 8Ser Cys Tyr Asp Phe leu Pro Ile Lys 4Ala Ser Asp Gly Lye Thr
370 375 380

Tyr RAsp Ala Tyr Ile Leu Iyvr Pro Lys Thr Val Gly Glu Gly Ser Thr
385 390 385 400

Ser Asp Cys Asp lie Phe Val Phe Lys Val Leu Pro Glu Val Leu Glu
405 410

Lys Gln Cys Gly Tyr Lys Leu Phe Ile Tyr Gly Arg Asp Asp Iyr Val

420 425 430

Gly Glu Asp Ile Val Glu Val Ile Asn Glu Asn Val Lys Lys Ser Arg
435 440 445

Arg Leu Ile Ile Tle lew Val Arg Glu Thr Ser Ser Phe Ser Trp Leu
450 455 460

Gly Siy Ser Ser Glu Gilu Gln Ile Rla Met Tyr Asn Ala Leu Val Gln
465 470 475 480

Asp Gly Ile Lys Val Val Leu Leu GIlu Leu Glu Lys Tle Gln Asp Tyr
48% 4940 495

rs
—
Lt
1

Glu Lyvs Met Pro Glu Se Lvs Phe Ile Lys Glo Lys His Gly Ala
500 505 510

Ile Rrg Trp Ser Gly Asp Phe Thr Gln Gly Pro Gln Ser Ala Lys Thr

515 520 525
Arg Phe Trp Lys Asn Val Arg Tyr His Met Pre Val Gln Arg Arg Ser
530 535 540
Pro Ser Ser Lys His Gln Leu Leu Ser Fro Ala Thr Lys Glu Lys Leu
545 550 555 560



<210>177 <211>9 <212> PRI <213> artificial sequence <220> <223>
synthesized sequence <220> <221> REPEAT <222>(1)..(1) <223> occurs
0-5 times <220> <221> REPEAT <222>(3)..(3) <223> occurs 010 times

YO RIPBISREPEAT <222>(4)..(4) <223> occurs 0-2 tines <FSAREEHHL66866
REPEAT <222>(5)-(9) <223> occyrs 0-3 times <400> 177 Gly Cvs Gly

Ser Gly Sl SIYSS\L% Ser 5

Gln Arg GIu Ala H 1 Pro leu Gly
565

<Z210> 167
<21i» 398
<212» PRT
<Z13> Homo sapiens

<400> 167

Met Leu Arg Leu Tyr Val Leuw Val Met Gly Val Ser Ala Phe Thr Leu

[£a]
o
a1

Gln Pro Ala Ala His Thr Ciyv Ala &la Arg Cys Arg Phe Arg Gly
20 25 30

Arg His Tyr Lys Arg Glu Phe Arg Leu Glu Gly Glu Pro Val Ala Lsu
35 40 45

s Pro Gln Val Pro Tyr Trp Leu Trp Ala Ser Val Ser Pro Arg

Arg C
5 35 60

v
I3
&
i
<

Ile Asn Leu Thy Trp His Lys Asp Asp Ser Ala Arg Thr Vel

Glu Glu Glu Thr Arg Met Trp Ala Gln Asp Gly Ala Leu Trp Leu Leu
85 50 95

Pro 2la Leu Gln Glu Asp Ser Gly Thr Iyr Val Cys Thr Thr Arg Asn
100 105 110

Ala Ser Tyr Cys Asp Lya Met Ser Tle Slu Leu Arg Val Phe Glu Asn
115 120 125

Thr Asp Ala Phe Leu Pro Phe Ile Ser Iyr Pro Gln Ile Leu Thr Leu
136 135 140

Ser Thr Ser Gly Val Leu Val Cys Pro Rsp Leu Ser Glu Phe Thr Arg
145 150 155 160

Asp Lys Thr Asp Val Lys Ile Gln Trp Tyr Lys Asp Ser Leu Leu Leu
165 174 175

Asp Lys Asp Asn Glu Lys Phe Leu Ser Val Arg Gly Thr Thr His Leu
180 183 190

Leu Val His Asp Val Ala Leu Glu Asp 2la Gly Tyr Tyr Arg Cys Val
195 200 205

Tt The Dhea Aln Wiem Ml Qler 1w 1o Teran Ramn Tla Thae Aavar Qo T



<210>178 <211> 3 <212> PRI <213> artcial sequence <220> <223>
synthesizedequence <400> 178 Sly Sly Cys 1 <210> 179 <211> 3 <212>
PRT <213> artificial sequence <220> <223> synthesized sequence <220>
P I NIBIEFZRES <222>(3)..(3) <223> -1192 (emaciated) <4TOBEP2Ey6866
Sly Cys 1 <210> 180 <211> 10 <2Z12> PAT <213> artificial sequence

<220> <223> syntheS|zed sequence <400> 180 Asp Lys Thr His Thr Sec
Prd Pro Cys Sly 510 #*7

Leu Arg Ile Lys Lys Lvs Lys Glu Glu Thr Ile Pro Val Ile Ile
220 235 240

=y G
[
[®3 I o

Ser Pro Leu Lvs Thr Tle Ser Ala Ser Leu Gly Ser Arg Leu Thr Ile
245 250 2355

Pro Cvs Lys Val Phe Leu Gly Thr Gly Thr Pro Leu Thr Thr Met Leu
260 265 270

Trp Trp Thr Ala Asn Asp Thr His Ile Glu Ssr Ala Tyr Pro Gly Gly
275 280 285

Arg Val Thr Glu Gly Pro Arg Gln Glu Tyr Ser Glu Asn Asn Glu Asn
250 295 300

Tyr Ile Glu Val Pro Leu Ils Phe Asp Pro Val Thr Arg Glu Asp Leun
305 310 315 320

Thr Leu Ser Phe Gln Thr

Cys Val Val His Asn
30 335

His Met Asp Phe Ly
3

Leu Arg Thr Thr Val Lys Glu Ala Ser Ser Thr Phe Ser Trp Gly Ile
340 345 350

Val Leu Ala Pro Leu Ser Lew &Ala Phe Leu Val Leu Gly Gly Ile Trp
355 360 365

Met His Arg Arg Cys Lys Bis Arg Thr Gly Lys Ala Rsp Gly Leu Thr
370 375 380

YVal Leu Trp Pro His His Gln Asp Phe 8in Ser Tyr Fro Lys
385 390 385

<210> 168

<211> 576

<212> PRT

<213> Musg musculus
<400> 168

Met Glu Asgn Met Lys Val Leu Leu Gly Leu Ile Cys Leu Met Val Pro
1 3 10 i35

Leuw Leu Ser Leu Glu Ile Agp Val Cys Thr Glu Tyr Pro Asn Gln Ile
2

20

YVal Leu Phe Leu Ser Val Asn Glu Ile Asp Ile Arg Lvs Cys Pro Leu
e AN AR



-96 - <211> 18 <212> PET <213> artificial sequence <990> <222>
synthesized sequence <400> 181 Pro Lys Pro Per Thr Pro Pro Ply Per

Per Ply Ply Ala Pro Ply Ply 151015 Cys Ply <210> 182 <211> 6 <212>
PEO2e0103%5 8 tczal sequence <990> <223> synthesized sequERtERA¢GIS6566
182 Ply Ply Ply Ply Pyo Ply 1 <21Qg 182 <211> 3 <212> PET <213>

artificial sequence <220> <223> synthesized sequence <220>

Thr Pro Asn Lys Met Hig Gly BAsp Thr Ile Ile Trp Tyr Lys Asn Asp
50 55 60

r Arg Ile His Gin Giln
80

Ser Lys Thr Proc Ile Ser Ala Asp Arg Asp
65 ke

-1

1M

Asn Glu His Leun Trp Phe Val Pro Rla Lys Val Glu Asp Ser Gly Tyx
85 S0 95

Tyr Ivr Cys Ile Val Arg Asn Ser Thr Tyr Cys Leu Lys Thr Lvs Val
100 105 110

Thr Val Thr Val Leu Glu Asn Asp Pro Gly Leu Cys Tvr Ser Thr Gin
115 120 125

Ala Thr Phe Pro Gln Arg Leu His Ile Ala Gly Asp Gly Ser Leu Val
130 135 14¢

Cys Pro Tyr Val Ser Tyr Phe Lys Asp Glu Asn Asn Glu Leu Pro Glu
143 150 155 189

Val Gln Trp Tyr Lys Asn Cys Lys Fro Leu Leu Leu Asp Asn Val Ser
165 170 1735

Phe Fhe Gly Val Lys Asp Lys Leu Leu Val Arg Asn Val Ala Glu Glu
180 183 190

Bl

Asp Tyr Ile Cys Arg Met Ser Tyr Thr Phe Arg Gly Lys
200 205

Ve

&

G

i

4

[ta]

-t Gl
e by

Gln Iyr Pro Val Thr Arg Val Ile Gin Phe Ile Thr Ile Asp Glu Asn
215 220

Lys Arg Asp Arg Pro Val Iis Leu Ser Pro Arg Asn Glu Thr Ile Glu
223 230 235 240

Ala Zsp Pro Gly Ser Met Ile Gln Leu Ile Cys Asn Val Thr Gly Gln
245 250 255

Phe Ser Asp Leu Val Tyr Trp Lys Trp Asn Gly Ser Glu Ile Glu Trp
260 263 270

Asn Asp Pro Phe Leu Ala Glu Zsp Tyr Gln Phe Val Glu His Pro Ser
275 280 285

Thr Lys Arg Iws Tyr Thr Lev Ile Thr Thr Leu Asn Ile Ser Glu Val
an AR 2NN



<221> REPEAT <222>(1)..(1) <223> occurs 0-12 times <990> <221>
REPEAT <222>(3) . (3) <223> occurs 0-5 times <400= 183 Ply Cvs Ply 1
<210> 184 <211> 5 <212> PET <213> artificial sequence <220> <223>
HAtHEIHVA3equence - 97 - <220> <221> REPEAT <222>(PL18)F28p 4186866
ocurrs 1-3 times <400> 184 Sec Sly Sly Sly Sly 5 <210> 185 <211> 10

Lys Ser Gln Phe Tyr Arg Tvr Pro Phe Ile Cys Val Val Lys Asn Thr
303 310 315 320

Asn Ile Phe Glu Ser Ala His Val Gln Leu Ile Tyr Pro Val Pro Asp
325 330 335

Phe Lys Azn Tyr Leu Ile Gly Gly Phe Ile Ile Leu Thr Ala Thr Ile
340 345 350

Val Cys Cys Val Cys Ile Tyr Lys Val Phe Lys Val Asp Ile Val Leu
335 360 365

Trp Iyr Arg Asy /s Ser (Gly Phe Leu Pro Ser Lys Ala Ser Asp
370 375 380

WO
wF
w
4]
o
0]
]
)
v
4]

€2

Gly Lys Thr Iyr Asp Ala Tvr Ile Leu TIyr Pro Lys Thr Leu CGly Glu
383 3890 395 4040

Gly Ser Phe 3er Asp Leu Asp Thr Phe Val Phe Lys Leu Leu Pro Glu
405 410 415

Val Leu Glu Gly Gln Phe Gily Tyr Lys Leu Phe Ile Tvr Gly Arg Asp
429 425 430

Asp Tvr Val Gly Glu Asp Thr Ile Glu Val Thr Asn Glu Asn Val Lys
435 440 445

Lys Ser Arg Arg Leu Ile Ile Ile Leu Val Arg Asp Met Gly Gly Phe
450 455 460

Ser Trp Leu Gly Gin Ser Ser Glu Glu Gln Ile Ala Ile Tyr Asn Ala
465 470 475 484

Leu Tle Gln Glu Gly Ile Lys Ile Val Leu Leu Glu Leu Glu Lys Ile
485 490 495
Gln Rsp Tyr Glu Lys Met Pro Asp Ser Ile Gln Phe Ile Lys Gln Lys
500 505 510

His Gly Val Ile Cys Trp Sex Gly Asp Phe Gln Glu Arg Pro Gln Ser
515 5290 525

Ala Lvs Thr Arg Phe Trp Lvs Asn Leu Arg Tyr Gln Met Pro Ala Gln
530 535 540

Arg Arg Ser Pro Leu Ser Lyvs His Arg Leu Leu Thr Leu Asp Pro Val
[=9F =4 N EER =



<212> PRT <213> artificial sequence <220> <223> synthesized sequence
<220> <221> REPEAT <222>(1)..(1) <223> occurs 0-10 times <220>
<221> REPEAT <222>(2)..(2) <223> occurs 0-2 tim <220> <221>
REPRATISSD>(3)..(7) <223> occurs 03 time <220> <221> ﬁ%ﬁ%"ﬁ%‘i"“ﬁ“‘“
<222>(8)..(8) <223> occurs 0-8 tigies <220> <221> REPEAT
<222>(10)..(10) <223> occurs 0-5 tlmes <400> 185 Sly Sex Sly Gly C1v

Sly Ser Sly Cys Sly

Arg Rsp Thr Lys Glu Lys Lew Pro Ala Ala Thr His Leu Pro Leu Gly
565 576 57

<2710> 169
<211> 410
<212> PRT
<213> Mus musculus

<400» 168
Met Phe Ile Leu Leu Val Leu Val Thr Gly Val Ser Ala Phe Thr Thr

1 3 19 15

Pro Thr val Val His Thr Gly Lvs Val Ser Glu Ser Pro Ile Thr Ser
z0 25 3¢

Giu Lys Pro Thr Val His Gly Asp Asn Cys Gln Phe Arg Gly Arg Glu
38 10 45

2]
]
[

Phe Lys S Glu Leu Arg Leu Glu Gly Glu Pro Val Val Leu Arg Cys
50 35 5

Pro Leu Ala Pro His Ser Asp Ile Ser Ser Ser Ser His Ser Phe Leu
65 70 15 80c

m
[t

Lys Leu Asp Ser Ser Gln Lleu Ile Pro Arg Asp Glu Pro
£5 g0 95

Thr Trp S

Arg Met Trp Val Lys Gly Asn Ile Lew Trp Ile Leu Pro Ala Val Gin
100 105 110

@Gln Rsp Ser Gly Thr Tyr Ile Cys Thr Phe Arg Asn Als fer His Cys
115 120 125

Glu Gln Met Ser Val Glu Leu Lys Val Phe Lys Zsn Thr Glu Ala Ser
130 135 140

Leu Pro His Val Ser Tyr Leuw Gln Ile Ser Rla Leu Ser Thr Thr Gly
145 150 155 160

teu Leu Val Cys Pro Asp Leu Lys Glu Phe Ile Ser Ser Asn Ala Asp
165 170 175

1R

Gly Lvs Ile Gin Trp Tyz Lys Gly Ala Ile Leu Leu Asp Lys Gly Asn
180 i85 190G

ivs Glu Phe Leu Ser Ala Gly Asp Pro Thr Arg Leu Leu Ile Ser Asn
195 200 205



1510 <210> 186 <211> 6 <212> PRI <213> artificial sequence <220>

<223> synthesized sequence <400> 186 Sly Sly Lys Lys fly Cys 15 -98-
<210> 187 <211> 6 <212> PRI <213> artificial sequence <220> , <223>
WAHESHEFequence <400> 187 Cys fly Lys Lys fly Oly 15 S5FEP8/066866
<212> 4 <212> PRT <213> artificig sequence <220> <223> synthesized
sequence

Thr Ser Met Asp Zsp Ala Gly Tyr Tyr Arg Cys Val Met Thr Phe Thr
210 215 220

Tyr Asn Gly Gln Glu Tyr Asn Ile Thr 2rg Asn Tle Glu Leu Arg Val
225 2340 235 240

Lys Gly Thr Thr Thr Glu Pro Ile Pro Val Ile Ile Ser Pro Leu Glu
245 250 255

Thr Ile Pre Ala Ser Leun Gly Ser Arg Leu Ile Val Pro Cys Lys Vad
260 263 270

Phe Leu Gly Thr Gly Thr Ser Ser Asn Thr Ile Val Trp Trp Leu Ala
275 280 285

Asn Ser Thr Phe Ile Ser Ala Ala Tyr Fro Arg Gly Arg Val Thr Glu
290 295 300

Gly Leu His His Gln Tyr Ser Glu Asn Asp Glu Asn Tyr Val Glu Val
305 310 315 320

Ser Leu Ile Phe Asp Pro Val Thr Arg Glu Asp Leu His Thr Asp Phe
325 330 335

Lys Cvs Val Ala Ser Asn Pro Arg Ser Ser Gln Ser Leu His Thr Thr
340 345 350

7]
3]
=
~
i
0]

Val Lvs Glu Val Ser Ser Thr Phe Ser Trp Ala Leu Ala Pro
355 360 365

Leu Ser Leu Tle Ile Leu Val Val Gly Ala Tle Trp Met Arg Arg Arg
370 375 380

Thr Lys Leu Arg Thr

Cys Lys Arg Arg Ala Gly Lys Thr Tyr Gly
- 400

W B
[Ce Rt
[6, By =

Asp Asn Gln Asp Phe Pro Ser Ser Pro Asn
4905 410

<210» 170

<21li> 5

<2iz»  PRT

<Z13» artificial sequence

<220
<223>» svnthesized sequencs

<400> 1740

270 DT xr Toarew 2har (21 ay



<400> 188 Gly fly Cys Gly 1 <210> 189 <211> 3 <212> PRT <213>

artificial sequence <220> <223>synthesized sequence <400> 189 Gly Her
‘Giv <210> 190 <211> 11 <212> PRT <213> atrtificial sequence <220>
WEHATAMIRRsized sequence <400> 190 Leu GIn His His HiS FHEFHY 6866
Gly fly Cys 15 <210> 191 <211> 23 <212> PRI <213> artificial sequence

10 - 99 - <223> synthesized sequence <400> 191 Met Gin Val Ply Tric

! Tyr Arg for P5ro Phe Ser Asp Val Tel His Len 151015 Tyr Arg Ass Ply Lys
<210 171

211> 3

<21Z» PRT

<213> artificial seguence

s

[N

220>
223> synthesized seguence

I

<400> 171

Cye CGly Gly
1

<210> 172
<21i» 10
<212» PRT

<213> artificilal sequence

<220>
<223» synthesized sequence

<400> 172

Cys Gly Asp Lys Thr His Thr Ser Pro Pro

1 5 10
<210> 173

<211» 17

<212> PRT

<2313>» artificial seguence

<220
<223> synthesized seguencs

<A00> 173

Cys Gly Gly Pro Lys Pro Ser Thr Pro Pro Gly Ser Ser Gly Gly Ala
1 5 10 15

Pro

<210» 174
<211> b
<212> PRT

«213> artificial seguence

<220>
<223>» synthesized seguence

<400> 174

Gly Cvs Gly Gly Gly Gly
1 5



70 <210> 192 <211> 31 <212> DNA <213> artificial sequence <220>
<223> synthesized sequence <100> 192 gatccggagg tggtatcocc
attagacagc t31 <210> 193 <211> 27 <212> DNA <213> artificial
W&%W@%@Z% <223> synthesized sequence <400> 193 glaagatiag® 0886
gaagacacag attccat27 <210>1.9495211> 37 <212> DNA <213> artificial
-1, 5€0Uence <220> <222> synthesized sequence <400> 194 gaccaggagg
<«71-t0gfgecect gtacgatcac tgaactg37 <210> 195 <211> 37 <212> DNA <213>

<213artificiakseguenece 220> <223> synthesized sequence

<223» synthesized sequancs

<223> ocurs (-5 times

<223i>» REPEAT
<222 (3)..(3)
<223» ocurs (-12 times

<400> 175

@ly Cys Gly

1

<21G> 176
<211> 5
<212» PRT

<213> artificial sequence
<220

<223> sgynthesirzed segquencs

<220>

<221>. REBFEAT

<222> (1) ..{5

<223> ocours 1-3 times

<400> 176

Gly Gly Glv Gly Ser

1 5
210> 177

<211> &

<21Z» PRT

<213» artificial sequence

<220
<223> synthesized seguence

<220>

<Z221> REPEAT

222> (1) ..(1)

<223> occurs 0-5% times

<220>

<221> REPEAT

<222> (3)..(3)

<223> occurs 0-10 times

EaarE RN



WO 2007/039552

<221> REPEAT
<P2Ts 0 {4Y L, (4
<223» occurs 0-2 fLimes

<220>

<221> REPEAT

<222> {5y .. {9}

<223> g¢ccurs -3 tines

Gly Cvs Gly Ser Gly Gly Gly Gly Serx
1 3

<210> 178
<21l 3
<212» PRI

<213> artificlal seguence

<220>
<223>» aynthesized sequence

<400> 178

Gly Gly Cvys

1

<210> 179
<Z211> 3
<212> PRT

<213> artificial sequéence
<220>

<223>» synthesirzed seguences

<220>

<221> MOD_RES

<222> (3y..(3)

<223» -WH2 (amaidated)

<4G0> 178

Gly Gly Cys

i

<210> 180
<211> 140
<212> PRT

<213> artificial seguence

<220»
<223> synthesized segquencs

<400> 180

e

sp Lys Thr His Thr Ser Pro Pro Cys
©

1
A ~

ESrMNARN 191

Gly
19
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96—

<21i» 18
<21Z>» PRT
<213> artificial seguence

<220>
<223z

% I s

synthesized sequencs
<400> 181

Pro Lvs Pro Ser Thr Pro Pro Gly Ser Ser Gly Gly Ala Pro Gly Gly

1 5 10 15
Cys Gly

<210> 182

<21li> §&

<212>» PRT
<213> artificial sequence

G
3» synthesirzed sequencs

<490> 18

Bo

Giy Gly Gly Gly Cys Gly

1 )
<210> 183

<ZLi» 3

<212> PRT

<213>» eartificial seguence

<223> synthesized seguence

<220
<221» REPEAT
<222% (1) ..(1)

<223» occurs 0-1Z2 times

<22

<221>» REPEAT

<222 (3)..(3)

<223» occurs 0-5 times

<400> 183

<210>» 184
<211» 5
<212> PRT

<213> artificial seguence

<Z220>
<223>» synthesized segquence



WO 2007/039552
<220>
<221» REFPEAT
222> A1) .. (B
<223» ogurra 1-3 times

<400> 184

Ser Cly Gly Gly Gly
1 5

<210> 183

<211 10

<21Z2> PRT

<213>» artificial seguence

<220>
<223>» synthesized seguencs

<220>

<221> REPEAT

<222> (1)..(1)

<223» occurs 3-10 tines

<228
<221> REPLAT
<222> {2y ..(2)

<223> occurs U-2 times

<220

<Z221» REPEAT

222> (3y..{T)

<223%» occurs (-3 times

<220>

<221> REFEAT

<222 (8)..(8}

<223>» occurs 0-8 times

<220

<22%> TREPEAT

<222 (10 ..(10)

<223>» occurs 9-5 times

<400> 185

Gly Ber Gly Gly Gly Gly Ser Gly Cys

1 2
<Z10» 186

<211l &

<212»> PRI

<213> artificial sequence

<220>
<223» synthesized seguence

<40C0> 186

Gly Gly Lys Lys Gly Cys
il =]

97—

Gly
10

PCT/EP2006/066866
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<400>

187

&

BRT

artificial seguence

synthesized sequence

187

Cys Gly Lys Lys Gly Gly

1

<210>
<Z1l>
<Z12>

<213»

<400>

5

188

4

PRT

artificial sequence

synthesized segquence

18%

Gly Gly Cys Gly

i

<210>
<211>
<21Z>
<213>

<220>
<223

189

3

PRT

artificial sequence

synthesized sequenca

Gly Ser Gly
¥ Y

1

<210>
<21
<212

<213>

<]
<

3 D2

0>
3>

YN

<400>

Leu Glu His His His His His His Gly

1

<210>
<21i>
<212>
<213>

At N AN

190
11
PRT
artificial seguence

synthesized sequence

1990

5

191
21
PRT
artificial seguence

~ 08 -

Gly Cys

10

PCT/EP2006/066866
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99 ..
<223> synthesized seguence
<400 191
Met Glu Val Gly Txp Tyr Arg Ser Pro Phe Ser Arg Val Val His Leu

1 5 10 i5

Tyr Brg Asn Gly Lys
20

<210» 192

<21i» 31

<Z212> DHA

<213> artificial sequence
<220>

<223» svnthesized sequencs

<400> 192
gatccggagy tggtgtcecce attagacage t 31
<210> 193

<211» 27
<21Z2» DN&
<213> artificial seguence

<Z220>
<223> synthesized seguence

<400» 193
gtaagettag gaagacacag attcoat 27
<Z10> 154

<2ili» 37
<212> DN
<213> artificial sequence

<220>
<223» synthesized seguence

<400> 194
gatceggagy tggtgecoet gtacgatcac tgaactg 37
<210> 195

<2ii» 37
<212> DHA
<213» artaficial sequence

<220»
<223» synthesized sequence

<400> 195
gtatgcatta ggaagacaca aatigecatgg tgaagtc 37



