ANTI GEN CONJUGATES AND USES THEREOF BACKGROUND OF THE
| NVENTION Field of the Invention [0001] The present

wOo pwensdieh is in the fields of nedicine, publiBChERi06063198
i mmunol ogy, nol ecul ar bi ol ogy and virol ogy. The
I nvention provides conposition conprising a virus-Ilike
particle (VLP) linked to at | east one antigen of the
i nvention, wherein said ant*gen of the invention is
CCR5 of the invention, gastrin of the invention, CXCR4
of the i ANHIGION, CONTE (@A THSeANDY &I BES THEREOK of t he
i nvention. [0002] The invention al so provides a
process for producing the conposition. The

i1 LS. lpvention are useful in the
BAC%W&#U@EMW&IQ in particular, for the
Fiel %ﬁ of diseases in which the antlgen of the
lqu§ °Mfedi ates, or contributes to the condition,
artlc arI far the fre
000§t o114 cesip Al 5116 T, BrIohSh Jodicspublis beslisingpunologs.
molebmﬁﬂ OBy @hy vﬁbl&%ﬁsﬁhé inMBti@OPRVided BfingeRitiBe szbﬁlp@sfwﬁg @fV1rus-11ke
i nvention induce effjcient ipmmune response

pamﬁ&r(wgh fiaked A3t densl once apsisRe ©F theFmVFrﬁ@PntYP@femtﬁ@ antigen of the

inveftRAROSCR 5 8M'he HvehtilR, FMBNGIIR InHnBoR AN ERHbBRE vHERUCETP of
to efficiently i nduce sel f-specific i nmune responses

the igjeptigorpriia of thainvaeté®- cont ext. Rel ated Art Background

000210003] T'ﬂle\{ b%i ioh Tafo"Srotd& hNRo&s! ForShbiRas MR &mifloSiion. Th

[ éD4 R t1or aat Fgrghrrent I}g%d en‘%rr‘_\i%u nto macro r?agg% ©

commq@on;ﬁﬁthls le@nltlsn aicCRsiul & the predugiiemedntnceines, irepasiicudar, for the

treat%ﬁtrbfa(ﬂse%egrlﬁn‘{méh the %ﬁéb% faﬂﬂg 111\'%5&&1 h%@gés € p&iﬁﬂ)u{eﬁ) to the

extracel ar space, are ca su sequent
condf#iNn, p&@gularly E@I_th@ treatmbnE@E -ADSy gg;j@mtq:sﬁeﬂycand'dne coronary heart
di nat ut eH ndﬁ/I Fﬂ M &j
1Seascs qr 11 a ato ses over C chB‘f(Sltf‘}?s of the 1nvent10n n uc% efficient
anal 0gs ar e a eto I TUs-Ccorece

immunet espnbds) m pmdclﬂarr arhibodyc adsp@nstsn eFurthéremrealthez a«bmpnmtmﬁs of the

. 5 (Lede n et al ., .2004,. Sci
inven iR AR S T B S FisE M e aelADes i it 15baass witin the
indicaedesntédhat were repeatedly exposed to H V but remai ned
uni nfected (Lopalco et al., 2000, J. Imunol ogy 164,
3426). These anti bodi es were shown to bind the first
Reladtar@cel lul ar 1 oop (ECL-1) of CCR5 and could inhibit
R5-tropic HIV infection of peripheral blood
nononucl ear cells (PBMC). Al'l oi mmuni sation in wonen | ed
Backiguf®R5 specific antibodies that were capable of
|nhibitig%RR5-HIV infection in vitro %wang et a

00031002, HIVARS Etxains wseritmer| surfaoe molpgyles CHdGuT GGgkotr gtaghment
and @Ffﬁgé nRABLpRRE &7 @4 PBUR. ECRP ISV ARIsbblaRE Rl Wit n N-

terminal sequence and three loops exposed to the extracellular space, which are called
subsequently PNt, ECL-1, ECL-2, and ECL-3, respectively. The natural CCRS5 ligands,
RANTES, MIP-1la, MIP-18 and analogs thereof are able to block the virus-coreceptor
interaction and further cause the internalization of CCRS (Lederman et al., 2004, Science 306,
p485). CCRS specific auto-antibodies have been found in 12.5% women that were repeatedly
exposed to HIV but remained uninfected (Lopalco et al., 2000, J. Immunology 164, 3426).
These antibodies were shown to bind the first extracellular loop (ECL-1) of CCRS5 and could
inhibit RS5-tropic HIV infection of peripheral blood mononuclear cells (PBMC).



(Ason et al., 1999, J. Virol. 73, 4145; W and LaRosa
et al., 1997, J. Exp. Med. 186, 1373). Antibody
wheoditg2i 0 a cyclic peptide correspondi ng to PCEHERI0A6/063198

extracel lular | oop ECL-2A (Argl 68-Cysl 78) suppressed

infection by HV-1 RS (Msum et al., 2001, J. Virol.

75, 11614). Anti bodies prod#ced by i mmuni zi ng nonkeys

with linear CCR5 peptides (fromthe N-terminal, the
AlloiE@umfsatigrr int Wem@&EQOled 20 S€Respeafic hatibodies thek wereh¢adpatle pf inhibiting

R 1 gl Vil BT 200B) Off ap nifnegd T ©9¥

[0004jl spl ay«&fhodﬂnzﬂ agddRsmantibbdiss latek ebla ao tpreleas HAVidinfection in vitro

(Oisopgtaf o559, TG TR" TS Sl sri ost il T4 Exibia Med L85, 1373)

Anum?vuihmg ieEaSIﬁ:h@ rpef)tllkﬁa' éhrreh}ﬁyh@fag So i $hel é)@ﬁbéll‘ﬁlaﬁfloop ECL 2A
even-transnmenbrane domai n Er ot ei n coupl ed recept or

(Argtﬁfe(%a@rl $ppranressed infpetion Byolghy-1 it alg 292y VieodcRy 11614).
Antibodic§ Rfdﬁ&eﬁ%g' iRthuh2f ciﬁdnlkey%Wl&ﬂﬁﬁaqulcmﬁéptlh@su(lﬁ‘aﬁMB@N-ternnnal

op atlons |nclud|ng al’l | s and nonocyt es,
the Hgitr b

ror e WL'*SPW bwénrghwa@etsry offsefon yira @Ph@é et a& 5001, 3.

The onl and for CXCR4
like I(aF!EIl® hefih umaummﬂsnonémy (Céhlacke(la@ggl) 100410 dlirol. ﬁé&\A037)

[000%68 33)1‘h @(lne F%ﬁ?y&&%ﬂﬁ&l? kli %glgr%)Lﬁgﬁ oqq’us‘fh belongs to the

recep eng et a
family of s@fm-):ranshwﬂwme dgingin (Hbidtesi equpled r¢dapmrsr(Ec;bwplpyet al. (1993),

X ntoc | s are cat
Geno a n ) d&gﬁf{é 1se S }I),resscaﬂn the %Fl lﬁ.’kOﬁ%te pb)gulatlons
1ncludiﬂg\aﬂ B celb alﬂl«ndrﬂo\zytbs el myjoﬁ&)aﬂ T-Il)nnpli)cﬁé s{Hk&8,6gndothelial cells

and Pl SR P itoqs L URPRERL A 07k AR 400 KBER lisand for

CXCRA&NSDF-1 QHel&féd—NMfeﬁ's sdncamlsm) Indatirdal. thvhmsem) r y and

fect X4 HI V-1 (M j
1000, v 0 et lapif a2 Sy HTY (g G590 Stence
272:8729 ; ARéramglye HIR ktrdig A8 dnc s X5 (SeSRAONeRE} mfVd Y58 % d

179475 Dorygnz t(ret al fgsgg Exp I\/bg{e}?[% fs ategorized as

X4 sgainoing, this, enfry (gn)be 'zl,mlﬁedwbd IRB& hep ey st 0 hlock HIV-1 entry

(ObeARH: bl @996) ! MRue¥8L 1935 1801 G b1 G998 ARkle SMLBA00 which is
a potent and selective inhibitor of H V-1 and H V-2

[0007lep| | o ScvasH GRERebaeptidshanpgonisls theves bees ilprificd rangyr shown to
mmb(tD&’leQJ E%%%d&%ﬁé@é% bt 4RpYy X %tﬂmﬂ' Micani & 13l - (fl%@fl) CPYSH Med

anti - nonocl onal anti bodies targeting di ent
186: B380rAvekaki ¢t sl 8PN s Vol CRARAI Weraaz s¢toein (2091) sdDBi Res Hum

ey
ronf i SRR Rk B Sl o .
Med Choo 3)883JInEadditlo®1bmtﬁé‘cht&ﬁﬁ®5 pompqmgd éﬂ\/[]é]il(p@(r]ﬂﬂg is afpofent and
selecl\l/?e mﬁ tltgroJ)f & HT{' P ca{‘i;gns Barslb%et( %)wn) to,b lsgec%c P cxCr4

assSl| Ca ornones w
(De Glory I(llOOBhNhﬂ‘RBVd?hhg Dlsﬂmd 258hc Meevértanti; C)Réigﬁinah@nlqnal antibodies

aracli R, ettt o X6 et oyl B PRSIV iBkion

(Endfes @paS( 996) CoHi891745 BreloCet ﬂr(mmalghya! Mer7axt wad of £1(2003), J
iot Bl 15 S5 0o OBBE Y R PPadss g ed form

[0008] Gastrin (G17) is a group of classical gut peptide hormones with much lower

amount in the colon and pancreas (Koh, Regulatory Peptides. 93, 37-44 (2000)). Gastrin is

processed from its precursor progastrin (G34). Both gastrin and progastrin exist in a C-terminal



689- 695 (2002)). [0009] Gastrin is well known for its
ability to stinulate gastric acid secretion (Pharnacol
wab@r/134885 109- 127 (2003)). The rel at ed hor noDNBCT/EP2006/063198
chol ecyst oki nin (CCK), which has the C-term nal
tetrapeptide am de as gastrin, is synthesized in the
duodenum and is responsi bl e for pancreati c enzyne
secretion. Wile amdated @ 7 binds to OCK-2
glycinecdgrided for@Crnd imal £-teomibalt phe@@idahing @uédatadr form.d(SBEK-1Drugs. 5,
rs (Steel. IDrugs. 5, 689-695 (2002)). The
689- é%gg&{'z r for the glycine-extended gastrin renains
[0009]nc] ealGastRﬁCfaneHiakmmu@geﬁs abliy tgastinmilate ngagtiiit acid secretion

ol OB P ey PRAD: TR oo Renib kiSO, which has

the CTll&ﬁﬁmallél:rap&IﬁiﬂE -ain?dblas (gﬁﬁﬂﬁ),)ls syditticsiadd inAhd dmdénukthaidri®essponsible

for pwﬁ%’ﬁ% %n]égsggjifté}%{l 220 Oaa%iedn([é 22213{1& C(gg%/ g&«%c%{)]tor Célg glnds to

both BICK- Deicetbr B TCTK-3 ,reoﬁﬁtﬁté (SfecMDri 5. 3 639698120023, D debtor for
anaphyl atoxin Csa. The fifth cor&onent of conpl enent
the giyeme-cxieneqdegayiely Eaiph BnQer JrGRi s Weptit Bhat gistrin might promote

the dbVERSPRRAL SF cabRAs ﬁr\‘ﬁe EaRointcdlPrel lraleTWatsdn. /A1iAdH: PRarfifabdl Ther. 14,
4-heél i x bundl eagl %r otein (Fernandez and Hugli, J.
11ggL,

12316247 (2000)s Watspg hgogweel Thery g4, 12%1%75(6@995}) bl e for

[o0184€NEr atA Afathin "YHRE rcoﬂf)leﬁllbﬁ’teé' m ehbest S ﬁlrﬂnb%? ok gl)féflt blologlcal
systenms, especially neutrophils, endothe I's and

effectsn anaop hﬁg‘é@cln ord medieted| e gie anaphydaterin i G- tT(be ddth gemponent of
comf OS5 AR JLLP0F BRESSR AN o B rhEHRY co| S

[OOIchessﬁﬁe, gdrernand a¢id,of- heiﬁablhndlfs glfyscbmotblea(dfsrnamiez end dlgli, J.
Biol ﬁlt ?/g%aé%ﬂ sg@c 1?’6{3 iS r%ﬁé %or %rgrga u\.r% %1” dir’s]fnge effects

on Célﬁﬁll‘ x;wans Eﬁﬂm)dly bﬁﬁﬂ)ﬁl}llsEbmmieha:l mns andama@ophages@b dnduas local

been al so cated.in a nu and/o
e o SPRPR ARt < egaBte (N Ret L imaRin of 133, 2009,
Howeéxek,hby theS sambofkerh. thé\l’mce&“i&u encition FICTATh sp880Eads to serious

functgad P ROg (e Ao Ve REohP; AP ot al. .

Immithol. 166193, t;omg 18 71 1989) reperfusion injury
ter Rev. Phar macol Toxi. col 34: 17

100@994) Eleyaied aﬁ%\fﬂtfpv of £5arhas Heen dlse impeliried g iagnumbsp pE primary
and/ﬁ"éhioﬁﬁ:(ihﬁﬁnm%gﬁéﬁsé%é’d dsucR aéhefiol At R beﬁﬂﬁﬂﬁeum Dis.

and thereby reduce the generation of C5a and C5b, have

49:7476 4999y peivsis d TaksmagryeHj, rArch.c Renmagplc 52174 i 1993); |adwle respiratory
dlsﬁés\%d[ﬁ%%g% Lgdn Q) SOerE tah@ rl%ﬁg r1'8t7'1S 1§§6ﬁ9é§e‘%ﬁ§1%}p 1nﬁ'1§51 h‘i@nelster J.

( col T agen-induced” art s (wWang
AnmpRey. Phagmacol. Rexiepl. 33017, 19%2,: lgns pephrigy and laﬁlau%mtrmlngmd

[OOIZyBanS f %R%tﬁ?dé@sr tvxmiéhtﬂlﬁd @o‘] FS Féylocgl he | @N% g gfleﬁ%g Vrgduce the

02). odlies, speci
genehation of gewide@sh, chaye deem sug&sxcd gy wuilnt treagpicoaditiong like, for

exam%ie Efo&%ﬁﬂ&%&g’ t%'(ﬁrdg‘é%%%) (aMlg W&ﬁgg{) cgﬁaﬁéﬂ-l‘%ﬁ&ced arthritis
(Wang et al, Proc. Natl. Acad. Sci., 92:8955, 1995) and serum transferred arthritis (Ji et al,
Immunity, 16:157, 2002). Antibodies, specifically binding to C5a, have been suggested to use

in treating adult respiratory distress syndrome (ARDS) (WO0O8605692) and injurious
intravascular complement activation (EP245993). The use of a monoclonal antibody, which is

reactive to the extracellular loop of C5aR and thereby presumably reduces or inhibits the



i ntravascul ar conpl enent activation (EP245993). The
use of a nonocl onal antibody, which is reactive to the
w@zxdaosasaks ul ar | oop of C5aR and thereby presunedi/gP2006/063198

reduces or inhibits thebinding of Coa with C5aR, has

al so been proposed in treating i mmunopat hol ogi cal

di sorders (WXR2003062278). [0P014] Chol esteryl -ester

transfer protein (CETP) is pl asma gl ycoprot ei n which
binding of &5 withHe5aBx bimaaigrebash prdpobaksingreatingannaunop@ilogipal disorders

ides (TG between High density |ipoprotein
(WO%‘?‘B%%@% cles and apo B rich particles such as

[0014fer y- | @hotéetatyi—bglerl irposfqr poein (CEFTBL js paplhsnod %flycoprotein which

| ow densi t [ )
medipi@ 16 et ot AREHRIT e By nf Bisycird BT otafiiflin densic
lipopdi€in ctngLa dpaftmeel and (r)lfpo 4 Gichpaiiilca Guéls as VEHAGY ddﬁlhtlyl 1$porprotem
nsi aer e anil - ero enlc i nverse GQl Tl
(VLI R neE hio el TR GRS MBI HoBp Calfo ' Sansfers
phosﬂioﬁﬁﬂ§ 1) CHi)hufas CBIRRDNS lcv@a a(phatbih oF 4Flamidd dm&y e
éé) 996) Atherosclerosis 121: 1-12). [0016]
100136/ 391 Idﬁ%eqné@@fg ntatherogeie  asi ¥ ﬁﬁrqlmncbewen HDL-
chole%fefdﬂ’év@ﬁ dnﬁg:oﬁ)ﬂaﬂg' HIMO 8isé488 AGMS Phds IE@én SU3BEY (Hartt ], and Rye K.-
activity of | mmuni zati on agai nst CETP anti gens
A. (1A% Adhagpscleeqsi 1déskiPbed i n uszoosl 0026808. CETP
[001@8' Y PERYH U8739188 SidchREd a LReth A RS incr@fMih S FRITSE fb&eéiuﬁlﬂ‘aung an
npl ete Freund's adjuvant (CFA) for | mruni zation of
immyngispiposse thaidntabitsghe acti@ity Pf fERP | emunizatien against SEEP @ptigens has

o By AP pore, D250 pChRBE it et o vane, e
emulsified froComploter Freehd” Sadytviarly (WA TIIE lmmvamﬂo@wf[xemm] Ragion of a
CETpave idt O P?epag L Sé ngorg alﬁlg{; f) as a\fs%ntblegne d1sclost in
osrtrons™and vacci nes conprising

US2008£092680)|83b1ﬁ3(ﬂ§5umgb11iai¢3ed>ﬂ thid mnstﬂmnwa:nmm repatted. east one

CCR5 extracel lular domain fragnment, are capabl e of

i nduci ng i nmune responses, in particular antibody

responses, leading to high antibody titer against

eq ave surprisingly found that

SUM%@&%,HU%@&TQQN and vacci nes, respectively,
conprising at | east one CCR5 extracel lular domain or
at least one CCR5 extracelluylar domain fragnent, are

[001 5 ah 1 Vo Pavie RATE iSHFTiFiARHY AR £ads dirBYentiyGcqmposifigny agd vaccines,
respe@ma;bo&ynp&ﬁﬁgoaS%t et OCRS Qx@sdelMBr LR of BENGBEBES €CRS
effect against the H'V infection. This indicates that
extragqiiular rmén fagPents &%, canablsapt induring impRe TesPRBYR.edn particular
antib8&P §ERbids, bhéa&ﬁg th nM HtAnYlﬁodép m‘i’sé RN @I MBREVREve have
€s tively, are, specifically
surprrsetgggfﬂuzd that ouRsive wompv%tlonaraad Vmcme$ &eipAGIvElyt pornprising at least
one &@ﬁgtéxﬁgceﬂﬁlaﬂd}{mg{ﬁ 5re£tef3:£s? rme[é@&ﬁg]eétﬂwﬁ’ulaﬂ a]otﬁzl}l? fiag%léﬁt, are

sent invention provides a conp
capahbif pﬁinducmg immune responses, in particular antibody responses, w1th protectlve and/or

b

therapeutic effect against the HIV infection. This indicates that the immune responses, in
particular the antibodies generated by the inventive compositions and vaccines, respectively,
are, thus, capable of specifically recognizing CCRS in vivo, and interfering with its function as
HIV co-receptor.

[0018] Thus, in the first aspect, the present invention provides a composition which
comprises (a) a virus-like particle (VLP) with at least one first attachment site; and (b) at least

one antigen with at least one second attachment site, wherein said at least one antigen is a



conprises (a) a virus-like particle (VLP) with at
| east one first attachnent site; and (b) at |east one
w@eobge2sv t h at | east one second attachnent sSPECEEP2006/063198

wherein said at | east one antigen is aCCR5

extracel lular domain or a CCR5 extracel lular domain

fragnment or any conbination_thereof, and wherein (a)

and (b) are |inked through Jaid at |east one first and
CCRS§ aixttacztlulae demaio e & €€RAdexttaccdlolnelomai fragment of @nylshmpbination
thv.arc.aE)fﬁJ ém(g whe rellrﬁr@jan% r@g&g%ﬁ‘%k{ft%?otug% sal af:" f&lﬁt %Se firs Eﬁlg(y s'aid 8} teast one
second attshmerkt esitpaprefecdbly mjfdrmbzhreotfdened umé repietltlh@ aptiges eantay. In one

prefefrg% Sﬂ]%?(ﬁglﬁ]%totgp tél %I)S/’?%tiogl;: nbl nail%? %r IFI% ﬂﬁ% f eurscgl k13n }jne present

inveritiof r @aiprise3f reoribifians prqilélﬁf grcfddably @écombifiit coat protein, mutants or

bacteri g €. referred enbodi nent, the
fragri BBt slgons P b oae BN BSRHEMRE on compr | oi ho.
[0014]2) @ Vi lous Préflaeddahbddihent Me'zﬁreséﬁt @ention provides a composition
RNA- bact er.i ophage with at | east two first attachnpent

compgisings ) Anyrystike particle LI ik apdiiADRetPrepbpgeL VR af Lg tyo first

attackint WdsharRt (b% 8e1edst bMOCERS @RiehcalidI AR P W8S at IMRE LR fcond
said CCR5 extracel lular domain PNt conprises, consists

attachraeni §itgsa Mheret saisk CER sxtEacellydar: dopjain BNiNgospaisemFenststs cssentially
oro ARt MARRL o 20 ik P, 0L 1P IR S
aminpapidgidhie 2 ¢fr SEHENNQBMSEQSITY O nbNﬁcdmmz Qagr@enz vornpnsmg
amlng';@dg 5% %@’7 %? Sg@"\lkﬁr I\?d) B7 tvblfertﬁa Eh%r(fqe %ué)éf safd (]\ﬂa %lﬁam or said Nta

omal i or  sai donai n T ragmen use
domain Ehgmertliy fuded; @mfﬂ?bly tdireethyi, tb $aid Neteinrioess affsaidlaVt deinigin or said

Ntb (?)I?I}négti ﬁ%ﬁ%epﬁ %mg wﬁgrg rlstnor reastg&i%gtof Fa@ gt leas? tw% sgcona%ttachment

&"SsE&¢ond Wo 'secon
sites adrh@rsh@ris a sulﬂagdryt gmspp |p$ﬁ‘srahiy aisslfleydsyth igfoup df y tystpimLrpsidue, and

wherBh She T80 of e R b 0 dop R bt Sl S T RegBRit of the N-

termialid SCSaitearhing iatids 28 3o LD @ﬁSEQ Il]mNOI‘Hamldevhélhﬁ thi edcohdoBsaid at

SR TIEELT RN R AR N LT S—
23 t@t27a6NSBQL D31 NO27] prf@shly eldwaowdst beans ¢f tddﬁﬁmg of Sald CCR5
term nus of said amno acids 23 to 27 of SE

extragglluteg dappip TfwARG Whetrinspidi VP ef sald BNAqRactsrioghag a aeﬂ:ﬁsd CCRs5

extra@éiﬁﬂa@ﬁ@thﬁlﬁ PR ad WARET by M castdRE ndSEpBlS ciaies: Ddal. Of said
NA- bact eri ophage and said CCR5 extracellular domain

[002¢}Nt ar én pRaties @sneet, the presgritinREOMPrVides? mgthod e arcuenting and/or
iR ih Q) wheteif R AvENRR o

Oy R0 O DR3P ABEARERL | UROLL Bsion
or thp rifestiyeomaccing exomippsitidve reppedtivelyc nphimes, vltprinites errtlgn@ of the
mve&tf%ﬁﬂff‘é‘@ﬁg b¥fe GOPRRSI tion or the inventive vaccine

onposi tion, respectively, to a human, wherein the
[002131nt i genv ohave oW, swprisingy fmlsldahat:@ﬁﬁnwﬂatwdw@mpwenms amd vaccines,
respekg\% ﬁlco%rlgi %‘git 1&?t%nesékeg43égﬂgéeﬁulgp ldglgalh lpﬂ%t one CXCR4
extrace:llutht idemaig fapmestast cmlecaf@idhcm}gtstrm@immﬂmrreqboms fin particular

sronf aHBRE FespHR e g aT O R B r ke T

[0022)ar t i cTihag, in the first aspect, the present invention provides a composition which

comprises (a) a virus-like particle (VLP) with at least one first attachment site; and (b) at least
one antigen with at least one second attachment site, wherein said at least one antigen is a

CXCR4 extracellular domain or a CXCR4 extracellular domain fragment or any combination



strong anti body responses, |eading to high antibody
titer against CXCR4. [0022] Thus, in the first aspect,
W b@epsagEnt i nvention provides a composition MI/EP2006/063198

conprises (a) a virus-like particle (VLP) with at
| east one first attachnent site; and (b) at |east one
antigen with at | east one sgcond attachnent site,
wherein said at |east one antigen is a CXCR4

thereefk andiwbéreml (ay arrdldhiaam liokedath@X@IR4aid ot least oh¢ ﬁtsa andzlsaidaatrieast one

secondr %,%ngt)ngntosrlte n%&a% n?ot I Oa{]nt Igr %8fa‘nfle cti 1ve tf%e ag'nlél one

ro u i t ohe
prefe&ad @mhbddimentsdf the mvsnmmn daea\tm]a{hkmpammm su@ablg fefuse ab i:ty: present
en arra

d t '
imverln Y B GG OAE BT THOBRITBnCo frediin Mutanis or
fragrﬂdntsuﬁerboﬂ@faaanub i pedferablgtiof aRINGA Baoterivpiage.n the present

t t f er abl
o\ TR S5 ST B S REELEL AN i

respectidlyg @bmp@dingat\iédstine CEEH %’bﬁlﬂ o adfcast OBNEETP fragment, are ¢ dpable
bact eri ophage. [0023] W hav now, surprisingly foun

of ingycing §MORS IRNADR qe%n%rﬂﬁdglmcp]aﬁ gtr%dmg rﬁs(pgnses leadlng to high
antlb()@}s@@pgglafﬁgd(yﬁmonpr ising at |east one CETP protein or
| east one CETP fragnment, are capable of induci n%‘g )

[002‘Qt r ong Tihmin dhe Hesh 8spsels thej Bressak Iventiion rpravidas rigcamRasgn yvhich
comﬂn%éso(gpg' SRus-HIR ?;g PP'vxgt!ﬂ A bR Yird &zﬁ:ﬁn@ﬂas'ltgskfnd (b) at least
CETP. " [ 0024] he first aspect, the present

one armemwtbrat ;hqa@tvmew@dcmpi@sﬁnt Sith wiieraith sa;@mpiqasesae(aaylg@ is a

I t

CETH pfdT bf  EERP bt b Rbrett (s o} B iR Virobb, S at fpast one
first areiat@td gessesoachndtattachimennsites preterablshtor feinm ag ardgredtand repetitive
antlgen gnpgnea rr]«%flev? & enabotiﬁ‘sle%g;rg th? ﬁ{ge ! afﬁru eaPaé{lcﬁ? sul{z]lf)le for
use inethstpredeﬁt frivestionacngaesd recbmbidasit proted, qﬁ'ﬁ'ena‘dly recomblnant coat

atta ahl tof m ered
protety SRR & e e e PEg v P e A dPA Fsa e
[0025)f t he Wﬂh@m o) surptisingly foisd lthat ehefiaventiod &I@r?gihaﬁd andfvaccines,
use.in the resent In ntion co ri ses i nant
respaSEIY AP oIS G0 AR, oL 45, Or P T AR g fpable of
induddtig btFehgittume tr bﬁa@é,,mqfartﬁum tiSng FHtBO®F BI3pans&f 1adinBlAo high

bact eri oph 0025] have, now, surprisingly found
antibpghy titey p@lt}shgézh @ov(% ﬁff‘o]éf}"? ISBngSIgg]lH fglg)gc’tpq,{égventlve compositions

and VaBSRRClespésively &‘H}?’[s'm%' A adlont @9§faroféﬂﬁor%ﬁa@ RS €54 frYment, are
at | east one ragnent, are capable of inducing

capale 10 iggluringnsHeng & @grpm%@@onﬁqﬁ, papartiqular strong pefthgdy Aespersesy with

proteEWsthe#éﬁﬁ'@d Bt Qodiisd Bnﬂaﬁ?y' zﬁf&ﬂ% chohﬁ;rmﬁ%h%fy 38 ses, in

Mor eover have sur prisi ng found that inventive

whick €p olay's ammsaom rolgcwich esarthnéls pes indisatgs thatothe rimineregponses,
in paltﬁ:ﬁl% thd r&g JouRs ]§ %F]%e&daﬁ%?bﬁpﬁae %ebtﬁ%scmgs@tlo% Qné {/z?cgfﬁgg] }espectlvely,

are capa stro ne responses,
are, thias, tapablk af spseifically rawgmbmgﬁJSa gsyon ae@ntelﬁetlhg pith tteﬁmcbml

[002§nd/ or Tﬁang I Qﬁeuh#s? 5)6 Cﬁeﬁ}e a@@s%hﬁ&ke%hﬁ&&e%%d o%fosmon which

hroni c i ﬁf
comprisfxO(a) amirus-likeepartiolec(VIRy vathta kdasti ohe fifst lasadhmdnme emdt(bledt least

t t.i . th ti bodi .
one 5 TOLA 5 CRCe RO SRR Uk AR SR <Eife 9 g s  C5a
proteire&3eC3d f¥ament and wherein (a) and (b) are linked through said at least one first and

said at least one second attachment site, preferably to form an ordered and repetitive antigen

array. In one preferred embodiment of the invention, the virus-like particle suitable for use in



are, thus, capable of specifically recognizing Coa in
vivo, and interfering with its function. [0026] Thus,

WO poobht123 r st aspect, the present invention prPVI/ER®0E063198
conposition which conprises (a) a virus-like particle
(VLP) with at |east one first attachnment site; and (D)
at | east one antigen with a} | east one second
attachnment site, V\/nerei n sald at |east one antigen is

the mesEBlainensioni qomprises 1€BeMYinang ipeoteina prtforidy e¢combiapntacmt protein,
) 0 h first and
muta&tks) or, fh mcinks%cf‘rgohgfr as\g Igloﬂ)g rt%Plg é)li’; mei%fA bad e%ophalgg'é f er abl y
[002‘!]0 f or iTha rpr@entemeehuam ds mémtagéoua eovam pnqem amph)ymgl monoclonal
the inven

f
antivGiiEy, BEisE & SE et Cirtpssn opgphiles of ones!pE augipody therapy
inclulé) ¥enihded ot asppited egedueﬁ@ﬁhlaﬁ@wam@m ef Bntibpde f(leapdn, YCurr Opin

Inveqrt.ﬁ]éguggic i’b%g’tf 3 ;8 C}I'?‘ﬁ; ?lti%llr (E(?sge 8{) Ply] th%é c%%%getg ts1Sd¢.3-¢.3ffects such as

infuspACdiated PHEOMLbIdKA2chh alddebadds@ieRm ihPagetitd @nan Sllotypic response,
advant ageous over prior art enployi ng ponocl onal
cven dh Py megErh aRtibediss prgruseds é%?é}nﬁgo & 6era%ed therapeutic effect or

potenﬂaﬁf' HISOEAuRES siQb-cITBRO MARARLr, BRIKHRALY assRfiaPVith he Ih}gﬂ(i)roductlon

need for repeat ed injections of |arge anmounts of

cost gﬁﬁ]@qu mexpelappl amihody @pd withrihegecd foy freguentlmgpital visit renders
this a%tlﬂ%zreg@ent Magztilagﬁstgﬁlaﬁ)}f Aidhts RPslicgs can lead to

“effects such as inf u5| on di sease. Anti-anti bodies
[0028ian al 3o obe agpenle thet prgsanh inygrticsnprovides ameghadoafypykenting and/or
L es , Nl f d b e
ncarl SRARRE, ofE "ot ini Mt REILE Lot [ R Scomprice
admipigteang tbalim;ena?wswnu)asis'bmgr the d.tefemtdne@p@ne ddmrpsitien, respheively, to
pens o] hi
an atﬁunaorl]‘laz g%iaﬁb‘%%eéﬁglgglﬁ an‘ﬁ tF‘[Ee 1nge & n. 1? %65?1 gp tr]]aég &}ePt?on Primary
and/drrohnpn&rmﬂhnmpmotyadhseases; in wlﬁciml (=36a; ntcliates ant:odmloiyes to the condition,

el 5 8° B HRRS Y BpPu i, B et O BEEis o pbte and

bulloas pgatiphvgaid.i ng and/ or treating primary and/or chronic

i.nfl ammat ory di seases, wherein the nethod.conprises
10025 1 58 674 G PRGBHEH LR BFSBET F FRPDIeprgieh comprises 3
a virbsIN@ Paktile mngﬁ&l £A6R061d fireattatiRfidHe Gitd; \e8d Yb) dt Ceadtone antigen
ani mal or human, wherein the antigen of the

with pt\Gash 9%??0?@ altaghsaenh site, prhcrop said 3t 4gast 9o iaRtgey inRdyinin of the

inverftioh O Ghertid @IVERE @Y Yre GhREARREgh $did MbdshodeTRstHRE LAY 8Seast one
or contributes to the condition, include but are not

second pfachment sitenpigiorabhi & Farmnan pidgred Apd trepetisive gpfigen array. In one
prefefied RS IRMeRUsT th@%v@ﬁm)naﬁﬂ J?Hk higy ?aﬁ%ﬁ%itﬂ@é for JsO @2 e present

n one aspect t he pr esent i nvention provides a
mvet@@nwgiprlisqsnremmluhané PIpeing E@fe(r@if)ly aeosbmbu@nﬂ et ppeiein glutants or

fragnge\ﬂ:sl%er%ft $}‘ aéulruls?ﬁéfte %%f El] a%{eh@ﬁﬁ& nt site; and (b)

east’ one an east ofie second _
[0038it t ach ﬂnenme aspeas, thc/\pleseet mvemonl peavideg a sompuséioarthichesomipsises (a)

B Tt L G050, SO e
with | ag dedst «nne sse@nd m:ttaelirhemc rsrte,nWh&emesa@ meﬂastablhey attipeh ais ndes-Arg-
d L1t ' .

Bradhu o B el B el (B ang ek PR Plhrpbdh BRG sy gne i
and $id bi The @i deaddldeatfacimdns ite, préfo@byT @SPfth an ordered and repetitive

antigen array. In one preferred embodiment of the invention, the virus-like particle suitable for

use in the present invention comprises recombinant protein, preferably recombinant coat

protein, mutants or fragments thereof, of a virus, preferably of a RNA bacteriophage.



i nvention conprises reconbi nant protein, preferably
reconbi nant coat protein, nutants or fragnents
wao b@oedfi2s of a virus, preferably of a RNA PCT/EP2006/063198

bact eri ophage. [0030] In one aspect, the present
i nvention provides a conposition which conprises (a) a
virus-like particle (VLP) vgth at |l east one first
attachnment site; and (b) at®least one antigen with at

[0031]e ast W@h@em}m smiptia'ngimmdshat ¢he inkemtied epnembitionst and vaccines,

respec&@ vely. tcom I'lgln% oaq aes# é)n% g?a atsln Q}l(;B(agqgag{r 2' 0 69 %rélg[ﬁte%fr gzhstér'hn G17,

progasmrdGall dreadtasooe fragmsdnt afi grapaston &34) etzesdapah]l@ of éclocidg strong
achment . si t ref er abl o forman qrdered and. )
immie PR AT SRR ORI SRl R ey tier
agalrﬂfgatsllﬂlﬁormbgﬁﬁtrhron the virus-like particle suitable for
se in res i nvention conprises recomnbi nant
10033, o1 i Bl e Do oeeRt PRGN SR capaibaitog which

compised (aPg ﬂﬁ‘ﬁﬂ—ﬁketﬂaﬂ[ TLPQfwith a¥ IdastSone Bikst btdchfieit sab; ahd FRbY at least
bact eri ophage. [ 0031] We have, now, surpr.iSi ngly f ound

one gnigen B 3 Asnenc,cendraiigelinenh s, avhgrcm stifl b east one antigen is a

gastrin@S PE G tiay Rkt of GAHRA G "&pr@éasirfn@ﬂ 8n& fragadt bPp asﬁm @§4 and
| east oné fragment ofggastrln 7, progastrin

whergip (phand (b ree fipkegnibrrugh rsaidras deast anqﬁ@mnd 3 aééffﬁ&bv@ second

attacKtherdt REY Cﬂr&graﬁ 8" 8rnh S RferddSanld A sctitive 'aﬁhggﬁ‘ ralr'af l*ﬁnaﬂ'ne preferred
strong antibody responses, |eading to high an

embadiment of; ¢ m‘tntlgasthia Vﬁus:hkepm@@@ stifahle foooS2p ttrm@sen‘t vention

comﬂrﬁ@s réc&*ﬁfnnﬁ Fb%r%lgsrg&inh')lﬂ%ﬁg @Sdt otfﬁho}ﬂugﬁ% G fragments
conposi tion onprises a vir ke partic
therepf/pfy vinist pre&tablyeczfatRm badtfvrtosha@t tachnment sit e and (b)
[0032t ! ea%& a o@heer?nt I ént 1n"{‘ft C];10 %Vl(&-)eg% V‘?icec(fne cO os1t10n whereln
ttachme ]% e n Sal east one anfnlp

said aacgamtdompoﬁmn? pormrfsesaglr‘rkemt oné agﬂ@amfnth@lmv%ntum Furthermore the

1 34
presi 87 pay E A e 13 &R P PETOR oRPEPR (B dten oran
animal preferdbiy a Machnfh i The aivehtdasiacaiecodpositich ﬁtchlwbtﬂﬁ’fﬁlﬁducmg strong

site, preferably to forman ordered and repetitiv
i et ap A ou VGRS PEPBET B IS AT OGft lptone adiuvant,
Thus| BV &Y preferred RebYdifmdst; kickwiceias toiipditdi it AVdRd bP bn Wdj@vand. The
he resent i nvention corrprl ses recomnbi nant pr oteln,

avoiqgpes %frla%ﬂgyaqalafeBW% EHHCTHAPSSHY GPLHHCn i Awanted inflammatory T

ceurggp@ggg@nts thereof, of a virus, preferably of a RNA
bacteri op [0033] I n anot her aspect, the present

[0034]nvent iBA ﬁg&@w@e@, the prescat HCRiiomPERides g pharisesusics] compepition

comﬁfﬁ&%'tﬁbﬁn@éﬁﬁp@édrﬁ 09&1019 M a%@e%ta%le pﬂh%%icelﬁ{éﬁ @hicr.gen of

he”i nventi on. urt her nor e, resent 1 nvention
[003i1r ovi dde againea Hether aseashi th sr@pmtnglvcm@nvla@vd%efor a method of

prodt?rca(i)%ﬁ i.csﬂ.?ﬁ(;eklt o ot tﬁHJﬂ%htBB c gﬁﬂﬁgg gr ) 0 5 @’E!l’yvvﬁb?teleast one

nventive vaccin IS capa
first gfachment sita; o) provadiog atﬁmsh@neraegwnﬁ dhe inventiom wiith at laast one second

attac%ﬁ%ﬂt glg«?bé\l}g E(?)ch%i)ﬁlg?g\/\glagﬁgﬁfé aB&‘S er ! e%&' %ﬁ% gl%lg?% k‘ ﬁl%s%]ventlon to
produmcsaudrmnmomms iwthiexein $asd atelmt dneoéntlgen adi s2vBWMIP afhkinked through

T
BRIEF DESCRIPTION OF THE FIGURES

[0036] FIG. 1A shows the results of ELISA of plates coated with either nG17amide or
CCKS8 and incubated with serially diluted mouse sera (14 days after immunization). FIG. 1B



cell responses. [0034] In a further aspect, the
present invention provides a pharnaceuti cal
W@ 0wp03i1ed on conpri sing the inventive conposi t POER2006/063198
an acceptabl e pharmaceutical carrier. [0035] In again
a further aspect, the present invention provides for a
nmet hod of producing the conposition of the invention
conprising (a) providing a VLP with at |east one first
showa tthearesulte of inbibiten FII$A pmovhichi the sag wasprsincatragedawith sgaallyodiluted
second attachnment
nGl?ta deor%é&be?orea%fiﬁo%ﬁggzed Q%SP and said at |east one
[003'ﬂnt [ gem@f 2 tshaws meeavt:ragm climicql rsooke csbs arobs cablniiobs bft@rthe final

st o nd sa r.e .
colls e PRSIGRIS AT o e Rt BRG-PBEr M ahpIata] gipdy-cookal
1nJect1@ﬁ$IFI(mB3 Sfe tridedinghiiraed nwetit e&héreQB-nBFﬂr?E;E EEQ(Eva EP] Ohé x-axis

RES [ 003Q] FI G hows the results ..
rePreE“L“F%E e dg ysﬁ EL%E?Bé‘%J%“é‘OW%t &y taFiEFeR’i@f‘?téFhed‘@“%e %@f"hmcal
scormduudggubat ed with serially diluted nouse sera (14

after ipmuni zation). FIG |Bshows the results of
1003$lnh| bi £1®n> ER"SAPCrTRIAZR jof fpige Emmaized, ith gither QMG Hagys or QB

VLP Withtpréiibhdd feXdissl ot bRekeP i 900ugfm10r CCK8 before added
to the coated plat es [0037] FIG 2 shows the average

clinical score sumacross all linbs after the final
col l agen/ CFA injection (FIG 2A) or after final
anti -col | agen- nonocl onal anti body-cocktail injection

DETAHIED PEPCBIPTHONOY AHEANYENTIONh ei t her Qb- nC5acys or

d VLP. The x-axis represents the days after collagen

o) B8, Sy LRSS Rl 4008 40 Al

samep@ean@rgs sy ecooimanyc enderrsmM| byednenpf brdaiatyh elill @i - tlmcaaa«y svhagh this
mven% ng nvgl th proteinuria readings of greater than

Brg > DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0039]
[0040]N] es’mtlgﬁf iAsadedhdreihyihs egrmalahtigeat ufers @ a amdecale cﬁpdbilef oftbeing

rnms used., here ave th mean S
bount] PR RBIY o helhrecgpin (e TE piF ke MER PRI, Yo torm
"ant1%dml" G4’ ubdd Kerdith) \aB6 teh@inpassc©Mgsll ]?151%6@]Aﬂ&ﬁﬁtiggﬁfs.ald&ﬁomtﬁ@d:apable
erein, erm"antl en" .refers tqQ.a ecu )
°fb°tn§58‘lﬂg’élzﬁfpb¥b‘gi’ Hyops et IB;?H%{W beine; 9 %fno ‘i\‘c*ﬁg@ZH‘Wal immune
respdnSERALR Celluldeithmuhc REFREITeaThnd s 1 otivaRios @ﬂBeaad/omel héBytes.

‘ant i gen" as, used herein, also enconpasses T-

This ggy's e, JAvism Pl ahlonss inéraipin ares 1By aetgsn SpuaiaF obe ligled to a

Th cél%ﬂ%ﬁé #RMs Qb(reﬁ 'iheadjlmlﬂﬁ RnINESA PR A5V Une BE hidek éiﬁB?é@'(B- and T-
i nduci n hunor al i mmune response and/or cellular

epltombruﬂ@ sp@@lge meastione sferrrg to bovie isaeany 4q iinsiieatst thek the mayigan will
s i T8 e RIS, 0 Sy T
and ro witlk thetnpultatude of other antibodies or TCRs which may be evoked by other antigens.
Antigens as used herein may also be mixtures of several individual antigens.

[0041] Antigenic site: The term “antigenic site” and the term “antigenic epitope”, which
arc used herein interchangeably, refer to continuous or discontinuous portions of a polypeptide,
which can be bound immunospecifically by an antibody or by a T-cell receptor within the
context of an MHC molecule. Immunospecific binding excludes non-specific binding but does

not necessarily exclude cross-reactivity. Antigenic site typically comprise 5-10 amino acids in a

spatial conformation which is unique to the antigenic site.



Th cell epitope and is given in adjuvant. An antigen
can have one or nore epitopes (B- and Tepitopes). The
W@ pmeil41es reacti on referred to above i s neant POI/EP2006/063198
indicate that the antigen will preferably react,
typically in a highly selective manner, with its
correspondi ng anti body or '{é:R and not with the
mul ti tude of other antibodi'es or TCRs which nmay be
[0042)v ok ed Anigert hthe amncntiemshe Wi “gatigen &4 thesiodertion’gias usedyherein,

S 2 M Xt ur f, several .indi v i gens.. .
wferfio3f g Stk Rog RS Bl o R AR Hwon; y cxcra
of th¢ hwertionne) ' GHTH ofaehd mvepiohpd)eCS5a ofkticdhventien; ¢} eabtrivesfahdinvention,

B SRIE bl e o MRl S ™

[0043]nMuN o JCRS dfitldinbantiby: The tarht tAERbyofake iyerdion™ salskd herein, refers

oSSR St AL LR Cont el O SR T S5l pgrent

definBd@l her6i@ @8 adydonibaabssthedeby €xcl ude cross-reactivity.

Antigenjc site tmcal ly conprise 5-10 am no acids in
0044 s pat &R BT A | d9matini TOR F20 uGf-Boextrarellpiar domain™ as used
hereift ShdulEEHcEmPask 8ny S tiMdnﬁfi@ing,f coh§iQing RRRGAITOE, drRfematively

term"antigen of the invention™, as used heréin

or preferablyscopgisting okrany gBp o5 bF deur egiracetiat daEnagsl puman CCRS of SEQ

ID N®B2 !l the Q;oﬁgépoﬁain%gﬁﬁolgés FoRm hiV Sttt Qhimald) p@fg‘% Ohammals.
the invention; c) CEIP of the invention; d)j Cba of the

Mordopigre i tem “@§RE gxtraceitplat domain” aswsed herpin shyul@alsd yereqmpass any

. ' tian:.. . i ni ..

pls oA LA Ao a3 A LAY O BLnt i o

any Ha@@RRer géncti¢adly iengingerddoatiant havisg thoteshan 1%, pedfernldy tmoraithan 80%,
I t extracel lular _d i I 0

oven 588 ERRLIarons b o Ph Al R BBl AT el i o

prefecabiybmo@tthanrd 7haniao hicid s@ddde idGREy veixt tha CERIS ik aracetiaamdamain as

B e S I T —

enco@PaS | pdst-tighstsis@it madifiyatiohs if¢ludihg evubaddt Viinitedrto glycosylations,

e b P SR B (SRS S Sl s Pl

the CORS5 cRirhceERaNdbMinO fat NRFAGS héreRMcaiystPbh ek mdst MBDS even more
pr ef erabl y manmmal s.. Moreover, the term " CCR

.M 5
prefegably; aicmpitUi0d amipagigh nglengta ctymiafiyiand SFlerpR]yaf GBS extracellular
dom#R %Qﬁf{%ﬁﬁ)f@ﬁ&ﬁciﬂg Ly REPhE FRIGAIFRE Sithedy ROy Uiting to CCRS.

essential ly of, or alternatively or preferably )
[004Yonsi stGGRy eftracellwlar domaimgfragspengie e term | 1G-Renegfitraediulag domain
’1. - 0, . . r . .
a3, AR bl TG QA Enilh ity

of, opalistrativdly gr profeeablyensigiigof.at dpastds 6, pyefefablyab lopstivp? 8, 9, 10, 11,

12, 15 15 50 B S SR RS BRI PEECKS Moy ofned
hereinyas rveetleds| anly gpolypoptideiavimg mere dhdnedBh,nprefemblydmore than 80%, more
[ C t- | at | I I f.] cat.]

proret BSFTBE o8P B RN, 5 oty Bl Y 97 Ml Bt Wihence
identity elieydtat Profesablyp hies feho r'ICRSI extacalulat [demaicRtagment™ as used herein
houl< L acel | ul ar f:lo jdn as def i ned .a%bove. Erl ferr ably t I}e I

should ¢aORp%ss 208 pplype 8 SREPH s 8BRS N 1 R, ¢ shepapgly or
prefe@idblyadonsidtidg IDAL, leBV 6 Roitpuéus amino acids of a CCRS extracellular domain as

defined herein as well as any polypeptide having more than 65%, preferably more than 80%,
preferably more than 90% and even more preferably more than 95% amino acid sequence

identity thereto. Preferably the CCRS5 extracellular domain fragment, as defined herein, consists



preferably at nost 100 am no acids in |ength.
Typically and preferably, CCR5 extracellular domain is
w@ apabs#a2of i nducing in vivo the production of PEGNEPIMOEY63198

specifically binding to CCR5. [0045] CCR5
extracel lul ar domain fragnent: The term " CCR5
extracel | ul ar domain fragngg as used herein should
enconpass any pol ypepti de nprising, consisting

of at gwsteYit e\eelnlrgor@prefe@ablyaatnmsnm angiab yc1ds indengtle Tapicglly and preferably,

a ccf;&”%éu%%énﬂ%b% Taﬂ%tfiaﬁglait is C %’le gfr 1%5@0 S‘gzl‘gh\é 5du§ﬁg1‘185f antibody in

vivo,oni¢h pocfieallsbinds teCCRS of a CCR5 extracel | ul ar domain

10046l o° icamoiae b GPR? RrsroRRpE w9, CdF g comain

fragniwhef de a&rhy“dmtbmm&a f CUR5aedracsl Rilur rdhRInP AR @ GORY cRBdcellular

t.han 95% am aci d sequence identit here
domay. Gpgpert Shoulth e ebmpass SCLRR L LPTEEWRE O AR fonsisting of any

combifiadigNRITCCRS exteRelgT ®inkhis BRdibrdCERS GRa% ulanNomain fragment as
risin consi sting essentially of, or

pol ypeptide co
defingg t%PY?atPr?f@qaylygECBﬁ ePaReinler domainsandier GERS gxteeliylar glomain

fragrRe@D bicG¥RYMed@ B PRidAChRone hoBpifdde. Ttk M BE Rl Ubahbil MR of CCRS
as_defined herein as well as any Iypeptlde havi ng

extraggiufar dempin @ad/pr GERY exteaseiularsioma g fugice prpprisey additional
amint3¢ifs 5&‘%@0& OYARAH &Y ShhclU§ ﬁs&llﬁ h&r l@l?éey tHAR "8, ﬁr@ﬁfabgﬁl/d’t longer
am no d sequence identity thereto. Preferably t
than GemEne reidnand whergin sdishepacer fig igbetween & deRp mémaqqlémlen gomains
R ﬂ%ﬁ ven nore preferably at nost 30
and/(gm nc?seté‘gf? ga]%rn é%g #’ ypically and preferably, a
[004TJCRS  eXxiX(CRreof the mvemehe tormgfEX(iR4 of hapatshiéonSfas used herein,

o SR i A B Pl g

fragmaent asadeﬁhédjiemm dmnlylcnmhjmdiﬁmrthﬁé‘ﬂS extracel | ul ar donai n

1004 ot el SOt 1P RS PRl o a used

hereifi Bt dlere 6@PAS By pEypepady (tdn)pn@ﬁg:[lfohﬁstﬁlg e@srenually of or alternatively

ternati.vel consi st of an |nat|
or prelgap ARG . JORRRS PEACP B} cxBaeH R Gomiies ¢ Ben Gl P SEQ

ID NO:2gnenhe adrrekpbhdigd o&ﬁ&ﬁ%& fidhe i dthely ahibfdls, preferably mammals.
extracel | ul ar _donmal n and CCR5 extracel |l ul ar domain

Morgoyefg the Agrmy (X Rhprtraeeiulyy df’l!i‘é‘ino As Pesel drersHeshepidyalse sopQfapass any
polyp-EBti@e cdniifRistng! EBnsie@iEOEBHtib N oL for g@?ﬁatﬁélyr(ﬁf‘-‘;ﬁéfl?ﬂdl)l?rconsmtmg of,

domai n and/ or CCR5 extracel | Ul ar domai n fragnen
any rafyrgl |9 geneteably icaginecsrdaiariand haying morrdhanc10%e praferahly enore than 80%,
WREH: ShrBreRBlydndRARRRE 9086, Ut hnbrd féréli'}g‘?ﬁ éfﬂﬁa{ﬁ 94Y. and most
evenpre gllrabe y}ﬁot | onger than 6 aln gltg acids ozfm wher €i nooes
prefesablymeggeban 977 amino @eldwe@wnmder@@mltb shor GEER# agxteacellular domain

o dFRRUPReS  PTER L ERRRL: ot AT W ARl pphormre

encompase npasghiinskgions enodibeations indtding lw(o mit limdgt tongycosylations,
acety% Bﬁ(ﬁ)ﬁ‘?}gﬁ 1%30 o Ehe fextI[%E%lél?agéﬁmg 92 % AD gé above Preferably
the G:Xiﬁh# reatraceiiulbh domaxﬁ a{ Géﬂu&}i KeXImAcomxibts anfedt| mbarzoo even more

prefega%lgaeflat m-gglelo %rrmnﬂo acids’'in leg T y(I:necla ly anaJ prefg%ly, CX&§4 extracellular

domain is capable of inducing in vivo the production of antibody specifically binding to
CXCRA4.
[0049] CXCR4 extracellular domain fragment: The term “CXCR4 extracellular domain

fragment” as used herein should encompass any polypeptide comprising, consisting essentially



herei n shoul d enconpass any pol ypepti de conpri sing,
consisting essentially of, or alternatively or
w@e@basHdakd y consi sting of, any one of the fourPCI/EP2006/063198

extracel | ul ar domai ns of human CXCR4 of SEQ I D NO 28
or the correspondi ng orthologs fromany other aninmals,
preferably mammal s. l\/breovgé, the term " CXCR4
extracel l ul ar domain" as uséd herein should al so

of, oxalconpedy Olalmyfepiblwefistin@e)fmiqasti% Prmgeferablysit astiog 7, 8, 9, 10, 11,

12, 1975§§ n{d 62' l ¥s O(Ir 300 con% o%r ; 'IovgclziXs gf: a @)ﬁl&r gxtEraXellular d main as
consi sti ng of naL ur or genetrcally englne

defined heraint as hveoldi asgmmpbbwpémﬂa hiﬁﬁg nprceiﬂmm é‘n’%ypmﬁrz&yl;t imare than 80%,

more bR ATy P SO1oaf B RorR R ey S i g soquence

1dentttjﬂ aker&d. %@f&m aké ebnae‘mmme ethhééllulztrdeMaiﬂﬂ’ dsh@eﬁm should
racel | .ul ar.,domai n. as i ned abol CRf
°n°°‘é‘R?SF 4e%eP? W?Pd‘?j%rﬁmga%‘mﬂé,% 95eER E’ %fh tﬂmatlvely or preferably

consifstitigl §¥ bIMR4sE 6€REHIIIAS SO Skidh b B A RPExdtacERtlr fdofdini 3 Rfined
including but not. limted to glycosyl ations,

hereig @y gl a3 #1770 PSS BRGPS MG (B0, PReferabiyors than 80%, preferably
moreEi:KzInr AL hlddves midRIHEREBE HEE R D5HPAYRe adtll SIqBERD idéntifyShereto.

CXCR4 extracellul'ar domain, as defined herein,

Prefogabiys the CXCR4 axirageliglar dayanin Eograeninss detiied arei Fqnsists ofpt most 50,

oven R3S prRAGATORG il Aarhilo o0 longl PypRAMY arRffterably, p CXCR4

extrapqllylac dergain fragine is papalble oflindudingthe praguetionefyntibody in vivo, which

pLndi ng to CXCR4. [0049] CXCR4
Spemgpﬁ a‘l%%({g% Fggﬁéomal n fragment: The term " CXCR4

[005@dxt r ac &lombination @i KCR# agrmeeritulan sonsiéd ahd/pei(K GRoo wkidacellular
domalnq%%gas t]% %éngglrd)g'f% nta'tlgn o? ﬁ4§ Ie)r(]tgace u(ia antl&{uQ %nd/or CXCR4

essefitral I'yo ernatively or prefera
extracaintar dbmaig felpmentl’ chemytassés afy, enpitye E@n@ising mtaltbmamtelchonmstmg

of anf, FRITHITE ot S RGRACoRBSIeE el Syers CXGRA Fipociiylag dgmain

fragnicit dgf idofstdnabsich Bsfevibly CICRAYexpatdtnRpt deheailaatidig CXCR4

t han. 65% refera re .than 80% nore
exteaf s AR A, i PRV T 55 il OB PP Thugihe term
“comiblifioD S/ CHURA @x@&dcHuISCAHUNE Bnd/SHETXCRY ckRREIRIIA- domain fragment”
Preferably, the term"CXCR4 extracell ul ar domain"
frtherscomprisseidditiona) mine prdhisaaceryhesdn JHd spacerets usually ot longer

than 30, 'FEfebRShot GE(SH%@I’ bl BAnfsSRNds! Al WwheRfin szﬁ’d spacer is in between two
alternatively preferably consisting of, at |east 6

CXCRAsrirasalbilar d&mams and/pifsXoR4 gxtragetiiar dompindeagmantsr donai n

[005AS def 'C%g Gf ﬁll@ 'ilfv'eﬂtlﬁs Tﬂ\@!elm a8s Mh&ﬁl/éﬂﬁ@ﬁ’t ésqﬁeJ‘I%Yélﬁ‘ gefers to at
nore than 65% pref era(}% nmore than 80% preferabl
r

least ane Cahprate®00h @tnlﬁaSé\p@n feagmeat ey dbfined rhsrain ohany ggmbmatlon

there?&“ no aci d sequence identity thereto. Preferably the
extracel |l ul ar donmain fragnent, as defined

[005Z]er e| n CSe queteimt Theofterat “G‘iﬁspromn” & usedrhrain phafld eadsimpass any

polyp%:;)t A g%ﬁltsméocoﬁggea% %ng’ﬁ Cx}e PII" Fggérgatlvlglpdr p%fle%bl rl:%nsmtmg of,

fragme
the humaakﬂSa affSE(m diD(:N@gS tdnehg carcspdandory @thobugs iftoad ynyi nther animals,

i ficall “ééi nds .to CXCE@. OﬁS‘gk
N A DR A L R R
any plgpepiidel dol:ﬁpﬂﬁmg, consisting essentially of, or alternatively or preferably consisting
of, any natural or genetically engineered variant having more than 70%, preferably more than
80%, even more preferably more than 90%, again more preferably more than 95%, and most

preferably more than 97% amino acid sequence identity with the human C5a of SEQ ID NO:45



domai n fragment: the term "Conbi nati on of CXCR4
extracel |l ul ar domai n and/ or CXCR4 extracel |l ul ar domain
w0 p@giens enconpasses any entity conpri sing OPCT/EP2006/063198

alternatively consisting of any conbi nati on of CXCR4
extracel l ul ar domai n and/ or CXCR4 extracel |l ular domain
fragnment as defined above. E’r ef erably CXCR4
extracel | ul ar domai n and/ o> CXCR4 extracel | ul ar domai n

or thé p‘agﬂsmxﬁiramthobgﬁafrmdmbythbumimis iThederon‘&ﬁaqirgtpiebasi uked herein

shoul hHlT;‘ther;nlg?e ;necrom g(s%l:? n%tsfaP orra? lf|1?091‘>gjlr\)tlon %1{:1?&; % bH ?Qt limited to

I'h and trace
glycdssallatldsrfsr acetylgpions @ho@ﬂoiylanom;adf tthﬁn)pmwuds desined atwse., Preferably

Ln sai t han 10
tho B B f 9o nef PR et Se R ndit R, X HHE® afedpL gt post 100
amin atids HDEGE. Ty@w!amy mmﬁbty\]@s@ﬁ@% Bcapadleedflitdi@ing in vivo the

ddo.mai S éj ﬁ xtra I | ul ar domai n fragments.
pro ‘f“@@%?fa yosPe‘il H’tgltS aThe term"C5a of the

[0053]nVent iO38 fragfents tfﬂe féﬁhe‘CBa i) eft’s ad @scatheleBPshbuld ¥BcduRss any
protein or at | east one Cba gment as defined herein

deR?P“%ﬁﬁP“&’é‘ﬁ’BETP&P‘F‘%}WgteﬁS@P%W of, [%@ onativsly o5 pefepbly cemsisting of, at

least 4 5 TBreforaBlyPdt MaSil 6)'7, 859,udedh her ey rlSSlebd253&C§UT&ﬁ‘1§§u<ﬁ§%nnno
epti conpr|3|ng conS|st|ng essentlally of ,

aCIdSaqft?eEﬁepioeeer 93 defingd bpwiaas yelk ananyspqlyrgpide havirig lﬁawhan 65%,
prefe%?y RbreSRSR ké%Ngo rgferzﬁoﬂﬁmeér th&iP PO LA Sved HoRd pidferably more

fromany other’ ani preferably mammual s. Moreover,
than Pf% atnenmcld:sequpmv@mﬁy theretps é’defﬁe Iisj the s {GadTagment” as used

hereiff @ﬁ&ﬁﬁ’é}&ﬁ@% PR?%M%PB&@& ' c%hﬁ&ln @ &ﬁﬁ%{y'oﬁ* %br alternatively

essentrl a tern efy or era
or prcfemblywmmgm_gfof atleyst ﬁacbmalbumtmge atads @fail URT.} mwgunrae éefagd herein
as wégr ;a%g&)g ﬁ/%c\a/ Iti:‘&g hg@r erenté)rg aLF) 954) 3%5()’( a aSIS‘V hI%Perably more
than 90%f ardadley mame qwretfhabiy%&fp thmd95%sitmpxr efié rsadpie;tcamlemty thereto.

Profcal i CSEAPT N ARG PP LR MITRY B £VF8 PSRRI of

at médd)3004rhias adids i lchgth] My picaltyrandp@fcpibdy, & O5a &agniemds capable of

DS B MRS L EL T BT SRR R apel o ona

[0054gl y COSYJEAPI ¢¥fiige, inPhbibiy: | T itérhS \C HIPOSTRIROiIn Yéndibh 04xSused hdréif, refers
protein as defined above. Pr eferable/ the Cha, .
to atplﬂa%te?qt? CELP quetriieef AeldattnonecGRIP difagmsnt g8 defiaqd besein or any
comtﬁ,yaelanmefe%fpreferabl y of at nobst 100 amino acids in
pically and preferably, C5a protein is
[005$Japab| &Fa% nretgine iTheyterm “GEFB profeinh ahued thiewsin dhpuldpocqsenags any
poly;%gff&' éd&)ﬁfi‘is @n@ﬁﬁﬂggestséhugﬁ’fof [opgﬁgtllat% Jrrﬁ&gﬁﬂlgl co;m&mg of,

agnent © as used herein shoul d ‘enconpass

the hyman EHTYpdRBEQIED é\lﬁfﬁ} o5 theporrespanding pﬁylﬁsfeqm apy Iosjnerbammals

prefe%fbl;altﬁ g?@ger Tg@k Vet % gésrtﬁ{ g‘chg&%@t %%s é het%:&n ﬁ@ﬁ& also
encorhBass 3@5{ polgpepfide camBBingoevnbigtingasscatiallyoofaer aﬂtsrn@ﬁvw aneferably
consigtrgﬁ:\)ﬁt %]g Qnr@? ?lhdr%%g«g{%?ﬁ}g %t%ﬁn%gre yﬁar?g?%\ﬁ?%me%s%%e%r%,r é’eferably
morefthaf &% dvgn moreeprtfoeablyofiétedinoh Y& agan meore prefeeabiy ngrenthare95%,

and most preferably more than 97% amino acid sequence identity with the human CETP of

SEQ ID NO:31 or the corresponding orthologs from any other animals. The term “CETP

protein” as used herein should furthermore encompass post-translational modifications
including but not limited to glycosylations, acetylations, phosphorylations of the CETP protein

as defined above. Preferably the CETP protein, as defined herein, consists of at most 500 amino



t han 95% am no aci d sequence identity thereto.
Preferably, the term"C5a fragnent" as used herein
w@hb@ehsitiehconpass any pol ypepti de conpri si ng, PCT/EP2006/063198

consi sting essentially of, or alternatively or

preferably consisting of, at |east 6 contiguous am no

acids of a Csa protein as 32” ned herein as well as

any pol ypeptide having nore’than 65% preferably nore
acidst inalang 94 ypprally end lpreferably e CERB rpr&i0in isivapableeol imduang in vivo the

prod (}t]lglfl 8{aal‘nt%%iry@g?g%aﬁ\?%ﬁamgg&??agﬁ;gt Seggeggf. :’]ggnt ity

[0056]er ei n CEI®n&agtest: dthe aérm*ftGETESﬂagrmsnéhasrme@ hgreiafsbowd leycompass

d T | .
any EoRR PSSPy g sempt Y r ey RRrEIeR v sopsisting
of, apleasi uC 5, grefeablyadaicabos]yr, 8N9 v1w 01, MHi1Th18s pecld, 26 ak BY contiguous

.binds to . [ Q054 the i nvention term
amine é@%’ﬁ{ﬂ‘ cﬁg PF#’i?}‘é At %"H}%%I ggr cipas v HAS &P Pd?’%%‘&% E’i“%nga‘[‘mre than
65%, prafetabBNmofetthih RUR] Mokt sEfedbly ot thane0Chhd efférﬁﬁlﬂﬁ referably

as defined herein or any conbination_thereof

morcchars Y Wﬁmdﬁﬁ@efl@rlﬁ?nﬁ@@m& brediraply. dic (gep dd%“él? Hpgment” as
used St h6NG Oéﬂé‘&ﬁﬁas@%r F}QJlﬁf/ﬁéﬁlﬁﬂe' iR 'c§h§‘§31ng essentlally of, or

consi sting essenti al or alternatively
alterngitizgly pwgr@br@mgﬁtmsg)fﬁ leagtifecontighons @RMP agjfls QEQ?EB’ protein as

deﬁn[%phgi%mod's &J‘ﬁas%& Bﬁ%%% r]ﬁvﬁé et 8Ra sosQ %}e@&ﬁ'bl?ttﬁb% than 90%
ani mal s, preferabl Mor eover, e term

and qye merqpreigmblysmere 5% mela@ddpwnmd@rmaﬁ@rean ?referably the

CETP?J RERL dsAR i ﬁ&i‘ﬂi’e‘}élﬁ'éfaﬂsistg?f‘&' midst 56 e@éﬁﬁl&éﬁbﬂe}ébﬁf of a?['r10st 30
al't rna’clve y or preferably consisting of,” any

aming racige mrelength] Typi@lyiané prefatablyra GRTP ifragineny isroapable lodinducing the

abl re preferably
producho% of%n%g‘g’d@vx)gg@]?l i ?g("&ﬁ&@ne(% ];ﬁprmr e than 95%
[005’ﬂnd no Slastpin affeha dvgntionr &he Iuann Dastriarf rte awemho&éqm emdeherem

identity with.t h S
rfer 5 S o 0 4 Ao Og: PIOELIY" BRI Ay G5 Cprogasrin
G34 bedt hast@nd Ragmhéit ef pro gzlaﬁ'lrll.(SEﬂz}s mﬁﬁdgll_eﬁimoﬂ afly EbmblFagdﬁnh@eof
nco S .po -t nsl ati ona C I Oons | ncCl udi n
0osg] ¢ Orp BaRely Ot B Sori e Cie bR Grampanay Polypeptide
comﬂiﬁmgp&ﬁéi}z‘ﬁr@tdssbﬁﬁal@foﬁ drelehdiRcBr ddhsisthgas tHdunae @asﬁlapvm as of

rotein, as defined herei

er abl t he
SEQUBRoIkEh SO D Nt 36hestin hbher REQ 15| Mickiwith the Cterminal

phengrl&iﬂhi%@lahﬂda?é’&jopfh%f&)h@@oﬂdlnggﬁﬁolgésoFr@ﬂnnaﬂysotﬁ@pzﬁﬁhﬁs Ofreferably
I nducing in vivo the production of antibody

mamgwglsc The dermy yeaptrindbhy sheuldefppher] engegpassEmp HobyRgphid§t comprising,
cons1¥ﬁ}% és@éﬂﬁhll;pgﬁ_ RBr faft&ﬂzm%@fy cofisist Qg' tﬂ@flﬁ‘hﬁl éd@&iﬁ' fj 17 as of SEQ ID

enconpass any pol ypeptide conprising, consistin

NO:Hs SBRt IaNOy 367 gastsin kil 7 of $5Q URND: 3 wish e dpsimjnal phenylalanine
st Uy Syl sy g AR5 0PI o e
prefecabm atglmuavoamompraﬁetablsf @k amirOEErR Ims bean deletes], adsdei e shbstituted.
Prefe ué{‘;{? é+ 1s%§ns%ﬂ¥1 O&Xlg g%glh g@osﬁﬁybﬁl Fhe® ngtht oﬁggsmn G17 is

o pr erably nore nor e prefe a
prefetdbi;nncﬁ 08tganthae 36, Mmoo rpeefgmmy elbahnhgerrthnnem dmaino 95% diypma)lly and

prefex d Sea?sg p{ém hsdcée‘aggll,-le of 1n<ﬁ1rci%tg Yhe pro(auc {o%bolf ’ntlﬁod% in vzvo which

specifically binds to gastrin.

[0059] Fragment of gastrin G17: the term “fragment of grstrin G17” as used herein,
should encompasses any polypeptide comprising, consisting essentially of, or alternatively

consisting of at least 4, 5, preferably at least 6, 7, 8, 9, or 10 contiguous amino acids of gastrin



used herein shoul d enconpass any pol ypepti de
conprising, consisting essentially of, or
w@bdoensaes vel y or preferably consisting of, atPCEEB1006063198

conti guous am no acids of a CETP protein as defined
herein as well as any pol ypepti de having nore than
80% preferably nore than 38% and even nore preferably
nore than 95% ami no acid sequence identity thereto.

G17.PTh¢ derab|“fragment GHT @asttnilagﬁrlgﬁt shoakl dgfhenedcdmapass rany polypeptide

compcrfflglgnéj %)&gigt?#c%egsgeéng?l &5 of5 gt %Vg[? .ansp %; ?f‘ %Q%%en? of g}strm G17 as
definpd ethaye ailbIwhicheat GasiPorie raagnmeadtd Ipmfﬁ‘aiﬂﬁ lat moslfB eved ungare grefdngbly at

mose3) R Thoy® pefisa by e Hthesai i Bes ek, REER bl ek by another

aminb @tid) nga&naty' the eibstitafon R\coMcivative atinol a€id sﬁiﬁ?ﬁxﬁﬁn 'Ilheflc&fgﬂn of a
to at | eas ast one fra

fragra@ o st ns 1T R PGRED TohorgoRs o re oG Ao Shes than 20

amm@ raeldﬁ IRGIGNY afd pRFQgASd frsgnssﬁﬂ of\Bastef G & &Hpﬁlﬂb df ducing the

conbi nation thereof. [0058]. Gastrin GL7: The term

Prodwga% pir aniibedysn vopowiieh spseifrgiydinds i 23561y pept i de

[006610NPT | Phdpdstrifi OONM: STh Eer@S %B%ds@inl 638" en®mpasses anX 7polypeptide
alternatively consisti n? he human Ogastrl n 1l

compsingEronsiging@ssatiallyd qrplisaatively, coggisiingjoh the-humap gasgig) Bhas of

SEQ 'T@ﬁé 39§ THNG- 372 ?z{E‘:ﬁhﬂi 3RRgRhaLatinfital 2Hét§/@atla%gneqnndated or
the corresponding orthol ogs from any oth

the cerrespendzig] apthalegsripry anypbien astmals, @ﬁ@rﬂblm m@gmalss fibeterin “progastrin

G4t Hﬁoﬂﬁlﬁ ryrfhidF %%%ﬂﬁ F[%S’yB w Hé' P réoﬁ%lglglgoessentwlly of, or

consi st1ng esse or a ively €onsisting
alternpfiveli eohristing og? dle human] gastina -3 fas SE@EQDIMQﬁﬁ SEQ IDDNO: 37,
ensc 132 R P i bl el ol icebiBing ontglogy rom
any olticr Iamhm@;smfwlnch aim}ost)iﬁxheprefu’abﬂmzitsnost fmutMmoCd’IpraferabbGdt most three,

proelio o R e o e ot S B er PR subsicd.

Prefcribdf elicabibgtitutien S¢ilehisctviativeo subistitution SElie/ &dnigthe ofs mdgestﬂﬁi(am is

e 3 e PO SR SPEPABI S BB Ry

prefe?dﬂil;n@ p@@ga@tﬁn Gk eadablé oEstubing fly’ protiyctioR of) @Riboly iFivo] which
capapl e of inducing the production of antibody in
SPec‘@F“Wé( b‘%ﬁlt‘bPF"gfﬁglﬂ fically binds to gastrin. [0059]
[0061]" 0B Ry engéﬁfnrog&trﬁ G84; thBQertf MRgnidnR8MBRYgadfin G34” as used
grstrin 7" as used herein, shoul dg enconpasses am{l
hereifo [shoyetht gempaseRsr P MIYDERSIIS SOMpriFings swomsipting| pssemtiallyy of, or
altenﬁh‘izéir Géﬁsisﬁﬁé b{f éi@é!éﬂ §t7' 99) ‘?6 @8t 12,93%% 14 ampo and%ff‘gE&QétMn G34.
‘conti’guous am no aci
The fga@f fragm@nvof Wh&aSF@rGﬁ4”fSh<agdrﬁﬁﬂaelb¢ncgtamss ARy pAypeptdeoepmprising,
i ¢ r
cons1fstlrﬁr$t Stnltlgl gggg%l?er&{ﬂ?('elg%{)}{ﬁgfrﬂﬁa gﬂ?l d\f}}r&g%tgﬁ S(,;I3§' as deﬁned
abovefin fwhzhrae teasteie gnmtoracm Olefcratdy atdfecbst Aeeven mweprefer\ablmatamst 2,
even %01'13 S%‘?ér?bQQ %?aM? a@%‘ I%%s ngneée?ertépﬁ%%f%ator es?iiéugﬁ lgf%]ﬁogaer amino
acid. al?refemblycthé Msnthmmmsdﬁine&rmjl,ve aathtinel acid mhhlﬁuudnut’lﬁie Hyngth of a

Pr ef h
tragef3P B FlosPRULCARR for 1iteR Bf 3by s s Ry o st 29, amino

acids. Typically and preferably, a fragment of gastrin G34 is capable of 1nducmg the production

of antibody in vivo, which specifically binds to progastrin.
[0062] Bradykinin of the invention: the term “Bradykinin of the invention” as used

herein, should encompass any polypeptide comprising, consisting essentially of, or alternatively



fragnent of gastrin GL7 is preferably not |onger than
30, nore preferably not | onger than 20 am no aci ds.
waysaadiky and preferably, a fragnment of gast rPer/Et2006/663198

capabl e of inducing the production of antibody in

vi vo, which specifically binds to gastrin. [0060]

Progastrin G34: The term"” %ogastri n G34" enconpasses

any pol ypepti de conpri sing, consisting essentially of,
consigtingadfitiey ventain\Brddyknomasi SHQ HYNEX22 draéhdeomespogdisg pitholdgs3rbm any

as.of. SEQ E 35 DN 37. .0 rin 1-34 wth .
othery ??é*g‘&?’tpé‘%reﬁa@é’:\‘g SRLASY a%aéﬁf‘% 29(%% 18‘3{%%5%‘? H%Vﬁ](}em% bl herein,
shoulddurties parodipag any pblgpaptide Eanprisagyconsibtirg casentialyxof, or alternatively

consi t[lﬁeg]:ﬁr ﬁe%@%?nghiy‘%é %g&ﬁ&% eic%?%r%e?pé)%g’g orsfﬂoqgglsq‘rom any

otherCani@als,tih Nghi€ls stembst awb yproferabbr o dmgiho atidviek beerodséted, i added or

of e human gastri. -34 as of SEQ |.D NO 35, SEQ I D .
subsiied 5 SRORET eftir 5 Bjeleti, Ao RIS SR RAICTAG 2cid
subst@ i cha TBEl 1captht JTBrEdykings HOME inv@nt@nt ib BleB@sbly heiMoAdty tidh /B8] more

animals, in which at nost five, preferably at nost. .
preferaiyr potniopger jhast &9 gA1e atidirolyPicelly @ed PR ERRlY-of Badinin of the
inved#f lis dapfble BPiudtigehe Bﬁ)@{léﬁoﬁ R aBolP irAG I Whith sP&§iitally binds to

del eted, added or substituted. Preferably the
Bradgkipigt i t ution is conservative substitution. The length
[0068)f Pr OGRSIATE BridifinicS oPHRS BfveRich: MR tdrANGRE- ATl ®RadiRinin of the
~ nore preferably“not |onger than 40 am no aci ds. _
inverifippy asitsed hength, preemppsses any pelypeplisie PoMprisiGs Fonsisting segnteally of,

' CclL.ng: .t r [ ) 2RI [ Y, Izh
o S SEUCLBRHE 1AL PR P 5000 O
corregpongiag tarthnlog@ front dry otbemarimalagprefetablyf mpmogks tThe rer@34des-Arg-
a0 A S SRR B SR o
consiatirigeessantiaiyebfy or altesnativeln gomsdistiag of thadiumbn dds-Ay-Biadykifin as SEQ
12,. 13 or 14.am no.,acid of prqogastrtin G34,.7Th
1D Neka, o tpd, uiporty R pRpARE) fort canl RSl (7 ish S most owo,
prefe@ib0 Bia amindNycid Ghsy pesat dotied; cidpdd 61 Bibstith@d SHyS hnofigr amino acid.

essentially of,. or alternatively. consisti 0
ProfeFgbl Lo op O ES 2. o RSN Ehe eyt cgs-Are-
Bradilitinin @8 fHe iBREticH s PRf@sHIEnotRébehabB, nivre pRafetabB; nd? Wd@er than 20
.hore preferably at nost_2, even nore preferabl { one. .
aming Apif%, Tepice{ Dhand REREmblyet Bradykinia ¢f & iByenden s cprahiceolgglucing the
prod@ieh BEAntiBHAY IR vAB] Whick§REEEAR! binds tﬂ@d&%?Brﬁ&ﬂkiﬂ?ﬁl I'S
conservative am no acid substitution. The lI'ength of a
[0064]; agmeyssestatesk bt “assesaated”d omigt nqup agfesiationg as ued heggngrefers

to alP E@Jsﬁﬂ@@lays, gﬂ’éfeljaﬁw %Enﬂcglaﬁlt&&ti@ﬁg, '1)?/ Afich Swo TYRb&s! ¥e joined
and f ly, a f gastri I

refera fragnent of ¢ n G34 1s capable

togethér. | Ghgmedah gnteraetions othalede revalentaand wowtgovateny | iptgractigrisc Typical
b fical ' r L 2 Kinj

canE LB el o8 RIS ek RBE 2y BN lfelos o

hydregen Uwads, véresan cowlmt lideracivosmees based ybypwhy € pxangde, on covalent

ris \ ngi St 2Nt i f 1, )
bond§ 3R 426019, 6T BARUARSE 3R, o8, Arngrhopmtiors bondsggagbon
sulfut BOrOsiR apthidetter,ooimids paridi ng or t hol ogs from any ot her
[006€]nI mal s, @%:g{?%‘ Elgeg lF?J’rgtggls' selp Ielﬁill-lt,] ﬁaetp%rrars% "f%t%ﬁ&%h{‘ sit%f' refers to

he inv
an element which is naturally occurring with the VLP or which is artificially added to the VLP,

and to which the second attachment sitc may be linked. The first attachment site may be a
protein, a polypeptide, an amino acid, a peptide, a sugar, a polynucleotide, a natural or synthetic

polymer, a secondary metabolite or compound (biotin, fluorescein, retinol, digoxigenin, metal



shoul d further enconpass any pol ypeptide conpri sing,
consisting essentially of, or alternatively consisting
wo@Roobhatibuiman Bradykinin as SEQ | D NO 22 or t heCT/EP2006/063198

correspondi ng orthologs fromany other animals, in

whi ch at nost two, preferably one am no acid has been

del et ed, added or substit u:ﬁd by anot her am no aci d.

Preferably the substitution’is conservative am no acid
ions gab@giﬂrhethylsdfmnylﬂhgideér@mrchqmcabau;ycmvn igroupfsu¢hhas an amino group, a

n Shabl Y h onger
carboxy egrmtlpabl y ﬁl n ,e %’h}%{lﬁoax I %%%;]1%1}1%%?1 oégup,lﬂgtl&gll%oup, ora
com‘tﬂmaﬂlop Itlm‘rmfahlgrefeme&mbhdﬂhcﬂt mf af chtingally) veantiveogrous being the first

ataclRAFE St S B1ORP oL RSP AHE Pt ThF AP plappot s i

locatEE $ypidally Bh ad:yskwfactw aaf pl’efeﬁblyI’IMﬂﬁé oot sdﬁhaa bfeth¢rWLP. Multiple first

es- Arg-Brad t he i nventi,on" sed. her
attacly S SO P IT SR PR AP F8 5T SysiRe Py kd partice,
typicglHs 8N4 ké}kﬁﬁ/vleonﬁQ[ratﬂJnt B @@tdfwddyemaﬁh@t ltﬂégﬁ@ﬂ‘ atiab]ﬁnent site is
hunan des-Arg Brad kinin as SEQ I D NG 23 or

assoqizied wih fedV b %’@gst P ﬁ?‘ﬁ‘u‘ﬁ‘/"t B Prederptiy |ﬂgr°ugh at lcast one
peptifé A BPd ﬁlrﬂﬂ@t‘B}@ﬂeﬁed o diREdN St A SmdB SEMK hatbRNP becurring

the invention™ as used herein, further enconpasses any.

with b VE&EptiligEnativalpr insaneger PErkaTes: erlpdimant thg gt yattaghmegt site is
amﬁéhﬁﬁ{&&@&{ovtﬁé yLponsi sting of the human

des- Arg- Bradyki nin as SEQ I D NGO 23 or the
[006@or r es Pdtachment Site.hSsconsks Asrusad gqylnot]qqg]hragm"mpnd atiachment sitc"
refergg/éq i e%hlea dglfenafl\{\@na aﬁ{' %E&RIII%F QA &'Uv]ﬂaa %%ﬁﬁ&él A: (gﬁ{l] to the

, or substituted by another am no
antigey ef érealpbsntivh end tb sthichuthe dirsti attactommie siva triay ebealin'knd) Hei spcond

attacﬁt%en%t 4té &I an? gen Ql? 1n§ %E)n Hl%f b? gﬁroteng, ry%g%tkdené Eeé) 1de, allg &mino

I nventi on | er a )Y
acid, pr Saig‘ar wobylymmleohdm genattdabor Rﬁhtlamm rpml;annr,ds secbpgarg ahdtabolite or

comp@%%&r‘g ﬁu‘?rﬁ%ﬁl& ’ﬁgn‘?h E‘%&%%‘H‘g %}‘%’E 1"('.5’1s Pglﬁ H'B‘Stgiils'lﬁﬁonylﬂuonde)
or a shieknitallyvdactivepaipi sutlc & dnyankihd Q@ulb Q@ ddﬂfbxﬁl’ aijoup; asylRiydiyhgroup, a

0064] Associ. d: Th ‘associ at e noun
hyarbgL it & ST et REHOPT FORBRK & omspiatigh et oA Breforred
embotiaiént oPh eﬁamaalyyresdﬁeamb bein @icAgebdrdnftactiyenAiteCid the/lthydryl

nmol ecul es are joined together. Chem.cal jnteractions

group, peeferably of ¢a priio ackheystsiec Sheicrnt “anfigedyof the ivention with at least

one sEYdAd GRACHEXATINCE Sis LRI HARNH, $&¥R! 1B lcohdiubl RRfpHSIAS tRMaBtigen of the
ionic interactions, hydrophobic interactions or

mveqﬁlya e8¢ &h loaerns  scegmd radiachmest sifce it ong preforied cabedient, the second
ttacRBSR Jite RMJanyOJCC% ﬂgﬁjltﬁm e aﬁt@éﬁ e te 19%9& JHGHotRE preferred

ester, ether, "pho sphoest er am ae,

emb@anmrth@ mgmmg@nm Aigigsis aeté'mﬁﬂwddqdﬂp ﬂmmtgersqfcdae tnyention. In
one #:\Pfr‘eis)rt@& I@%[godﬂ{e%t' tﬁlé %@colﬂﬁ Qﬁjtachn{ ﬂp g@ 1s%§&%ﬁeaﬁh ﬁket &tltgen of the

use ein rase "first attac
invergion ehrougf #rieast encanovalend rhend, mfewblylthron@t afrledst gne peptide bond. In

EIH Lt{l%el\nlvh{p ﬂ%rl %% 181&1 letﬁ ﬁ ast f& %Is%wtnﬁ ?[?%%%nt site

sedond
ﬁlrthmnipesdslarikﬂzek prefoealily said liskter aarhprisod atsledsEomycdnd atiachment site,

preferably said linker is fused to the antigen of the invention by a peptide bond.

.-

[0067] Coat protein: The term “coat protein” and the interchangeably used term “capsid
protein” within this application, refers to a viral protein, which is capable of being incorporated
into a virus capsid or a VLP. Typically and preferably the term “coat protein™ refers to the coat

protein encoded by the genome of a virus, preferably an RNA bacteriophage or by the genome



protein, a polypeptide, an amno acid, a peptide, a
sugar, a polynucleotide, a natural or synthetic
w@ologher12s a secondary mnetabolite or conmpound (BPCDEP2906/063198
fluorescein, retinol, digoxigenin, netalions,
phenyl met hyl sul fonyl fluoride), or a chemcally
reactive group such as an qgino group, a carboxyl
group, a sulfhydryl group, hydr oxyl group, a
of a gzuiilnt off myirusg predigpabliniof an BMbacgarbplpngeoMoa pmﬁ@tablfyaandd:w way of

r£o0 A. pref red | e e . .
exampg: Pl ct? | It/eém g rcgﬁtppr%eﬁmn 8 f ?ﬁﬁ 9?‘ ?rts t? t a{??r i ?fbsr t ely fhe Hee acid
sequane, rwheganmtlnp findt neethianinenio claaved fOucSEQED NOs1hdord h&fdra‘trlss 4nd by

way ShesaRpEy B by Cot Prose o omy it e fp Nonb (Pt S 35 smo

NO: Ml? ' \pllt]fEOIf Wittt @b E&mrﬁ tHRIN-RImALE THE SR of(UactEII"(ﬁ)ha%(e QB is

surface, preferably on the outer surface of virus-I
commafrdm@hlef of theQfic@P,| with anminor eqneent of the At proféigur ati on. I n

o, P11 458 PP, 05 Ll S AETIF Uy oy s o o

poss1bkemh,ys rpreﬁafabkykdhymichk integiotiarts, byeavbich dlmeat feast omdbefirktcatidchmant site

' Ita
and tge Ptefeflsg oH%gej:P% f ) gggtg?s&? ﬁr§ J\%nfrg1 pqegﬁt&&ilﬁ%erglcal 1ngracp 1ons include
covaldht exdnAdd-sevhiént int‘erﬁiﬁ@ﬁsh dlypialetaniphd forrhotticomtnt ffeactions are

first att t site is ar iciall ded to fhe. .
oni P G B AP E RTS8 £F PSR e el fpracions
are bhtba By a$ &f ci&hsle tondédvalchiTBhts Siches dsef, &ttfer,! ghodhoester, amide,

ement which is naturally occurrlng with or which is

peptlar,t%rhoarparapyoraa Benslst earhanesulip besdh seh asBioptcre A e Sppds. In

certatnOpréfetred ehiBdifrichis tthé it GRAEens kit alBbhe AR cdridNdt@Ehmeh Rite are
second attachnent site of antigen of the invention may

linkeg) ghraughyag least ene govalsphhoadnreferably thyevgh af deastpre non-peptide b@nd and
I t 29
T
hereih hssteaes e nof ouly oMo Fagt kzo wEihala lgptsone fs atachment
site aBH %ya!t 1R %&Lﬁ@%kﬁ&éﬁ? El'teqﬁl)c als®) ralt@m&hz%g' ang h)k)e)f'era‘trly, an indirect
active grou as an am no grou car noxy
11nkag¢ ofithe & lgagt bmy rsy lattaghment, sitg amgldh@myleatg roapg econd attachment site
anl I I
throu%ﬁ e&e%e% %Pfe% F A 83& n_glJong/ h@%{lﬂy Bﬁd Slre ?ab }9 g?luggé 'aPast one,
meﬁnéaanwythMmﬁpmhmmh@o$hmmaecond attachnent site is the

10065t o kot Bk 56 L Al S a PR R o ot sic

with lagtigeh ofniee meaniof oftalrexly roemiprisds] esentially uaBistshd) e ¢onsists of the

refer to.a uct,.conprising.the anti.gen of the
socord RN S TR 1 G B COMA P b SHALR OB Sesocond

attacEiént F%[tefﬁflbﬂﬁl amo@efembrst blihBot SREAEHIAL a8 FABRMHiINCS hdi@ residue,
is naturally occurring wthin the antigen of the

preferahlycase steing residhe h dinkph @f Bier dareiyip alae fremed “amire acitlinigr™ in

partuﬁﬂér@ﬂiéﬁﬁﬂink%f h&otdingdfot thé ifveionYcor@HR Gt 1sit iR a%ﬂﬁd 88 residue.
the invention. In one preferred enbodi ment the

Thusg the dernsailinkerh g { aming @ciddinkers g iteasehapgeahlytysed a?rerng Ewever,

this ®es 'hb@lnﬁ Y efat LA 4 hﬁl&i" Oohshils dxRRRNCIONE BRYALEDM esRRB cven if a
pref erabl¥ t hroug |'east one peptide bond. In one

hnkep cerfsistng: ¢ élrmechcrdemldue&nr ag)évfe erplodimens of therprdentinggntion.
The i3 o NS RLOF T SR S o O TR Ay s

acidssru'clumgtuad amoionasids kowe in the art, all-L or all-D or mixtures thereof. Further

preferred embodiments of a linker in accordance with this invention are molecules comprising a

sulfhydryl group or a cysteine residue and such molecules are, therefore, also encompassed



preferably said linker is fused to the antigen of the
i nvention by a peptide bond. [0067] Coat protein: The
W eooai3gaent protein' and the interchangeably UBEHEP®N6063198
"capsid protein” within this application, refers to a
viral protein, which is capable of being incorporated
into a virus capsid or a TE[ Typically and preferably
the term"coat protein” rs to the coat protein
withig ttlgie itwdntivp Flkréleglénd@reelsgﬁul for ‘ﬁ:lerpmenqon@fne;ommeyndmuléb\womprising

LR t he f t
« CUPESSLORIRER) By S, SEIBEREL ol OPAT Lol o
heteraargll iny1evyaMaréovevg dinjotre complesmgepmfefzrbdbah rCa elkyl— otfycloalkyl- (C5,

ref e a
C6), gt Sl apif e a8t aie Rl oo 3R BR oS8 gk iy the
preschERvEdtiohi@nd 4halNbw ﬁlc@thpés%’dasbﬂtl?lin Heckebye ofalic divesivAmMbsdciation of
the 1it %}\tri%{:;g]? a]%?ggltl e %g tu%emr?ls %jﬂfﬁrgﬁ{;m%{l Evags r%f %EIFQ?% g?eN?Oq)(g ent bond,
morc'féfBiaBRebyaway batNedsebiv Mﬁdedﬂ_dhﬂ Ihlackhﬁé fdf ?Eecond attachment s1te not
| S CO ose mal_ N (0]

bact er i opha%éh Cgo

naturglly, peeyiring yyithethe anfiecn Hféthﬁ\lmVﬁPf&neF‘%‘? hnt(%% agoqiatpd o the qfﬂéast one

secot®4tBchthédd sREl " fof @)Eani]ptleS a\QNf3ine) proferB®) b?sw @fdath@is?bﬁb covalent
refers to all possible ways, doreferab y chemi cal

bond; werspacferpbly dy wiay ofiatileast Qqﬁ@e@n cbeadt one first

[0076! t 2ChIRALeF LAL ré%@f?tnﬁehfnu@&n LeAS tAsoﬁ‘s%d HRAAM dhe i ACHIRNG and
Site are jolned together. Cherical Interactions

repetjtiye lanidgsn ooy seneralinvefanbie-acepeating paticrn efraatigangmscharacterized by a

r
onieP P RABIPAE o oSN B L ERBEALENE 1R s i
respelaly W Oyehikb partisle, Whmcemy dovoab embodimewraichd mwentmnethe repeating

pattellé%lzﬁ e)? ’be% e\/\%\ém% ospr% lt%ieil% %&g?naqv %nts tl%b¢.=f:)1n géc’ntl%g c:sucf’i‘s’as VLP of

RNAcphagem -apﬂ}typmhloandsplbfmdé exalmlémnf mudabla rordlnmﬂmdsmpbtitiazs antigen
ertai n

Lhi f .
oy Bt eoRohe FPIPS: SR RS SPEEma B e B g mtieens,
prefesdblyaeithBpicigs tof 1atoe30 hatoattcrd) pedfebblat2 toeBS hanofrters, even more

C ent bond, preferabl thr | east one
profefblyh B0 TECBIRS, S ey %?flégﬁla@rte BABPYipdlg frther more
prefefabbl UStd/Ehaﬁoﬂleﬂarspeptl de bond(s). The term"” Ilnked as

used _herein, however, shall not only enconpass

[007Y; o Packagstk e tosm ‘PRckaged”|as y5qd herrin Fofiers fo %ﬁ%}ﬁé‘rﬂolyanwmc
macr8inbBcidd th telifioRto HHRAZLP.OME 1SR YPAekaabd OLNNBA herSintific Btk binding

al so, alternati vel‘g/ and preferably, an indirect
that Mpy, joa gavakintt . By chessisallyoupling oF nan-celalee mig-sipRis infrctions,
hydr&ﬂi‘x@blétmt{eﬁ@tﬁns oﬁ%rocg%ﬁ %gdsatafca C’hﬁe{éfm Sisb einélﬁﬁe@ QQJI enclo sement, or
I'nternedi at e l'ecul e('s), and hereby typically and
partig) rea¢leseaisnty ofyp nspbianlgmatmaceamle@lﬁe Tlp}Sethermblaylomﬁ @nacromolecule
can l%eérﬁzi pd, Ey Nl VeBakiafhp i1 é)él &ﬁé ‘of [agcll@gllil i:ll'n&%? rtlcular of a
In as used herein, ther assocl ates the
covalghtt biodmgnh wefeeeo?\nemhocamemtgeﬂle of lqakteonemnémoow macromolecule is

| I
pad(%)ﬁzlﬁs the ; %’ﬁ%)%g rg%ﬁgﬁln%taglch a?e'ﬁ’?h?ﬁ]fér Pr ef er ably, a
[0072]I | nkeﬂ’blypqmdus dtle hemer‘polypdpnécﬁdys aisetp hesims rdfére te ex aualecule
nent  Si referably, - but not .
compastE G Ao (ine ghBeE ity Bfesh i Bons (P o pepice
bonda) nyﬁdl&meu helséuliiehaiA of lamnioemds asd mdlohﬁfdf itda sgecHicdength of

the pro uct dl'husa rr}‘)c.agtcl)de%Clil(lj)e}ltldgsk trlpeptldes oligopeptides and proteins are included

within the definition of polypeptide. Post-translational modifications of the polypeptide, for

example, glycosylations, acetylations, phosphorylations, and the like are also encompassed.



particul ar when a |inker according to the invention
contains at | east one am no acid residue. Thus, the
W eeoa8341k3 nker" and "amino acid |inker" are PCT/EP2006/063198

i nt erchangeably used herein. However, this does not

inply that such a linker consists exclusively of amno

acid residues, even if a li ler consi sting of am no

acid residues is a pref erréd enbodi ment of the pr esent
[0073]nV e Recambinabih ¥ LEniTho teawi “decombinduteLR3T ag md [hiergfoe refers ¢ a VLP

Ly, . C sed. of C

that Ps g%%m&? ﬂé{n% aq?é%%g %gl}ﬁ%no aﬁri’égsa L)feagt % e s eﬁe fa I'eCOIIolbIInTlnt DNA
techrxotogy] TheDeon “MiLR tretoerbirtahity potiuceE)ras hneﬂfd l]inrcﬂﬂ acfeescto a VLP that is

.e dinments of.a linker in accor anc with. thi
obaifith B o Ry Bhish colries At seRt PR fEP 8T hpwHiptityPNg, teoloes.
Thuspthe aetmsSTr@meinaﬁSVHMBarﬁlﬁW[SUmhorHEhﬁﬁlyl pe6duéd?, are interchangeably

ere | so_enco ssedwithin this invention.

“Sedhﬁﬁe’lnﬁé‘ S]i‘quhﬁl?lygﬂﬁé‘gqngga?f”(‘}?nl’f‘%e present invention are
[007410] ecuhagus CP4raElL:SITRE Rrrfel s apdedidlc”, a8 G3¢a! Batbiky Ireférucm the

as, a cyclopentyl or cycl ghexyl, .a cycl oal kenyl, aryl
momé?loaleelefp%ma AYS-elpy SOmGHTYS HACS it GompEisS & BFAgPICTuRgunded by a
proteit @& MYs RivErddior] ddiknures¢yg!] &ﬁ'&é}ﬂ:s tafll$R1c.)6) , aryl -

or heteroaryl- noiety and additi onal am no aC| d(s) can
[007Y| so b iysdile particlen¥dPy, asowsed Hsre, aeferst toj 4 permtcphentiyp @r non-
1nfec§5‘lﬁ| breﬁfa Q%anﬁﬁgtl\)@' i fdnt 191%0&)@19 Rirud aﬁlpl@ or refers to a non-

i nventi on. ASSOCI ation of the linker wth the anti gen
repligafive s nprravicotions, | prefsrablye raampyrwcaﬁm arid aonjirfgeftous) nggructure

I Ial

roscufiitgla s BARCke JIDALRS £pERLEY uis B 1l BHon hGRSAINES used
hereinatefersitol beingrincapabla @f vwnhhattngethagctnogmrpoofpnsddeby tho &1A. ghe term
non-1?ft%cétt:l pker % useg P@ %%OF&‘ § %q)e t\% 1130 gabzi‘e ofl e% %§1£g ?t c%l(l) referably a
Vlmsklgkevlﬂytlodﬁ 1raaccb1elamde \mﬂe thbom&d:rmnh i omd-rephmtﬁe rand)‘be nelbiny‘ectlous

eptide bo 007 red .
sinca R Al T ire BB 5 one o BY e ISP s
like particle iseﬁvmusdpaiﬁm@tm which tAd irgegenamhé ays' bl payddally or chemically
. r ef eatin tern.of .antigen or
imsctyRigf YR B P OEe PORTRY | 4 VMl BFEF BblRgHsnpl e Pt the
repliéfive! d @fedtidug dothpSiAs dFlthVifaR BSRNRNIA AfuslliRe padfitlc 3€ Bécordance
W th respect to virus-like particle, respectivel

with gigdnvepfionympeeantain nyglfic aqid, %‘ﬁtﬂ% Promttbfér §BRBSA ﬁ@lcaﬁan@éar?feﬂed

embditer? Of 8 vEQNRS pdrficlP @t HRbIandeabitAIhE p?éKQQQhJEﬁﬁlﬁlschf vitdl ‘éaps1d
i nvention, such as VLP of RNA phages, are tygll cal and

such gy heairakeapad ahibe srresponding viptscbasicriephage. prferakly &N A-phage. The

termsa'mlﬂag& sié" 51‘356§psw" ﬁﬁzr t@bﬁ%?ﬁ@feculﬁ%&%ﬁﬂ’y r{iogéd of viral protein
repetitive paracr I ne oraders ant’i g
subumjtse fTapigallyy therg hresévi)ad%glsgoofzﬂ 308, 3@) m&hmn@t s 360 viral protein

Y. r
subuffs® G5y Vond preterdby (R AERHLGHs o HEL: ABLAPRE! 6B fofmition of
viral gegpsohertvatakeapsid dike sirudiee withras igheedng rephtiitive brganizatioh, wherein said
7 aged: The term "packaged" as

Smcmg%al@ SIIhQ ceaﬂs)r tF%ﬁ‘Jf}he state of a pol yanionic

[0076facr om@ine (conlnmon ficateé of vious pardickaed Vink-likelpartickerisnts highly ordered

u erein includes binding that may be

andr@%\?ﬁf’% ang(‘émegnt‘)?ﬁv E % cal | y coupling, or

[007TION- oAadliRe Ppartieledhf,a RNAI bacicfibgiage:t A©Gsd herein, the term "virus-like

particle of a RNA bacteriophage " refers to a virus-like particle comprising, or preferably
consisting essentially of or consisting of coat proteins, mutants or fragments thereof, of a RNA

bacteriophage. In addition, virus-like particle of a RNA bacteriophage resembling the structure



hydr ophobi ¢ i nteractions, hydrogen bonds, etc. The
termal so i ncludes the encl osenent, or parti al
wepwbosgeent, of a pol yani oni ¢ macronol ecul e. ACIIBP20061663198

pol yani oni ¢ macr onol ecul e can be encl osed by the VLP

wi t hout the existence of an actual binding, in

particul ar of a covalent binding. In preferred

enbodi nments, the at | east 3ﬂe pol yani oni c
of a Rbey bamlriepluge hemgp@okaggdtwer@ﬂ@e npienfegtibys, aad tacking at least the
gene %r gén%g gr}q.rh he eghga%.og lnr%@]gme ?ﬁac Raﬁsg gygé(]épqglenzrx%ar %nd typically
also l’aelﬁ% Ehe tgmeaorrmh&s@nb@mgah@p&mh orfprutems nspensibinfioneiral attachment

acj ds de bonds (al so kno as ..
to or Bl il g B i ARG oy S B Sint b b i ke Birictes of
RNmt&ﬁolﬁﬁgd;S inowiklcld te afdiahertiehar gcho ofgERe ﬁtlefstﬂl phsé’tglbht whctive,

and, QereBpoEs ledng o ool GPFHEE apdlof RBH keaows TP atles of o

RNAdBdctdriophagp. Wfithﬂloih)/spﬁﬁidnd disclbasé the @AB |“aibugitalnd “monomer” are
nodi fications of the pol ypeptide, for exanple,

intergichrngedphatndsautval gty ypdiv iR £nis ¢bhor yl at i ons, and
[007!§|]he i l(fileaef 8r A e e WRB SR, fa@Q)z?’ln”a?&&@@iﬂ’lﬁﬁtdls\ﬂeEure they
he term "reconbi nant VLP', as used herein, refers to
meang‘at Aest op tor {‘ancts merg; arlasy otherpiissdrdieataghi ch conpri ses at
[00795]‘95[ISt Withiss HPa n;&};fhcz{tﬁ)ﬁoémbw&t arpﬁ@ﬁﬂeﬁfi@ﬂ@kﬂégﬂicaﬁghﬁn&lﬁé {Pthey

P reconbi na produced”, as used herei n, ref ers.
bind tq thg agtigen Wish ajbinds @fﬁnmd (163) of 167 O o ox grahicts ﬂ?fo@hlﬂYllﬁeM or

3 0 T-
great@{,]nlo?egpi'éfe&ﬂglelg)o : n a%?%ﬁ nﬂ)@f( ;[Src;@%l lg)g?;fnbél) é/at T, 'ﬁ}ésafﬁmty
of anpantitiedyecith trrreadilytdsteohiand brlohy olisdthatyeskd] i thp drts(ﬁm @Ixainple by

e th dentical nmeaning. [0074] Virus particle: The
Scméﬁid n&,ﬁs s particle" as used herein refers to the
[0086fOr phoI"Rhgl aainof acith séquancei idestity| of Sp]ﬂlﬁ)epﬁideSIScztny ﬂ:es detbrmined
C rjises a,genone rrounded b r o
convgq(%ﬁg?l Pisé% kg% P?IBPI T grpgr&gjls Lﬂ,l @3 b tfn ! ErSB‘e ‘When using
Bestfitaod any @ther Jsequefléd/ bignificht) prdgraae Iﬁaﬁ‘efalbm &s1(1g/|]3%);tﬁt a® determine
sed herein, refers &o a _nhon- ative or

r on . .
whethigr¢ 4, partigplar SEHHEREr Bpl'Y BSARSS: rggﬁ feRtiqay do é‘nberflerence amino acid

sequéhios), -th@faa@rhétaﬁ Srovdet $iieh Mt tHeGlefoent@ge sfEiigitisy IsQ:aEulated over the full
nonreplicative or non-infectious, preferab

length ghthe EgfPicReR AMR0 afidiseaBFRce ARLEES &% Inhomplqsy A up to 5% of the total

numbef € Ao &bid rééid'uébs inP@RE tréf’é}eﬁee %ﬁén%é ak! MiAvea aPBik Qfd?éméhtloned
virus. The term "non-replicative", as used herei

methpé iR dgterneinin g they PeraRnigRaIAf adetity éﬁﬂwr%%pvlﬁgeppﬁ@ lg@ﬁeh@ble to all
proteﬁﬁ,%'l*ﬁ eQXr 3 H!gn\/énPthe;EGPdlgc%s% AR ihvah&t | ous™, as
used herein, refers to being I ncapable of enterlng t he
[008Host c&lonservatizg amig| agidesubstituiipng,iag eindexsteadchiea sldlled person in the
art, 1 1&)@%&38 sﬂMs#ltﬂuSlﬁesdbEﬁ@&ﬁgnls %efe%h@ﬁﬂ %F o'lzﬁ‘az{rbﬁﬂgtlc liphatic or
non-infectious since It 1 part of
hydrcppineblw nafdre ggntheeamimogamd e thaineingd nTypieal (m)aservatlve amino acid
vir r I ' 1 :
subst%mi) % H{oﬁutﬁ‘nons qlé%egﬁ gtrrrlgn%hzgacééébvsltﬂlé ﬁ%/ )Sﬂl" {(_]:ng%})lgo%%l%lé g'o%ps. Gly,
Ala; thﬁe d&hj Asp, Ghc tAlsn,a(ﬁlﬁ;:lSer .1 Cyast Lys, Angl andPlee anddiyer abl y
a virus-like particle lacks all or part of the
replicative and infectious conponents of the viral
[0082]enone.Thid ihvention| priseidpsacdbmpdsétions add C@étHEdRCor enhancing immune

responses against antigen of the invention in an animal or in human. Composition of the
invention comprises: (a) a virus-like particle (VLP) with at least one first attachment site; and

(b) at least one antigen with at least one second attachment site, wherein the at least one antigen



with the invention may contain nucleic acid distinct
fromtheir genone. A typical and preferred enbodi nent
wW@bhooa/1841e41s- 1 i ke particle in accordance w th tPEI/EP2006/063198
present invention is a viral capsid such as the viral
capsid of the correspondi ng virus, bacteriophage,
pref erabl y RNA-phage. The roms "viral capsid" or
"“capsid", refer to a macrorfol ecul ar assenbly conposed
is an@htiganrof] thoingendion agdi whericins(a) ando(by atel linked thequgh dlceatdénst one first
and tt1ic32 Qt’ leajsg gﬂe %é’o%!d aﬁgc%lflegp scl)te rgfegl%[ ?thtehaﬁg e%gc}tﬁ/é i cl,ntion is linked to
pr ot ern subunits. Typically and pre e%aqy, e
the VP, a0 asctb ifemnsarodrdérbe swd wpdiitine tstiges-A. R @ray hia frefemat ¢nabodiments
of. viral i or viral-capsjd |like structure w.th an
of t fEptchy o gt 10 PFECTY 2R 58 00 omsyisTeLgbly atfegpe B0, abalt more
prefegdblyuatt loase 126 and fipthe@inbie, préfotublyl stelbason 3G brtigemiof tHeOdvémkion are
l'nkéhe C&Egon feature of virus particle and virus-1|ike
inkef 13 P ML i s its highly ordered and repetitive

[0083" I angAI®Tiru® knbwiS it the Wid Kﬁing[dﬂQﬁa&redfhﬂdJﬁzﬁéﬂtK@ structure may be
CFarti cle of a RNA bacteriophage: As used herein, the )
selecied @2 MJiPrqf dhg 1.p}€eé1t1%.r11(11i1s‘9p§éve(}?N ORM%Y;\‘E"ES% Itt&ﬂ%ltdg capsid protein
of whi6ll 8nbetiRedfoY kelptegatdiBn BAVLPS hf e HREPHiscHHsd in WO 2004/009124 on
pr ef erabl}g_ consisting essentially of or consisti nlg
[

of
page Zakingplbt kionPaghf.dine d 198, andagmiase 981 brer € &5t pags 1 lipandh, These
disclORF 8f iRRIARRed hdtciR BY Wal BFrefifddcbiS- | 1 ke particle of a
RNA bact er’i ophage reSenbling the structureof a RNA
[0084act er iVopwh aywrustikic partiglerean bpprodugeid wed pyrtfled from virus-infected cell
ope = : | _
cule ok FeBfipl Vit o Dl PELP A o (08D pABpREERIQ, P8RS of
virulgrme t Besidsp regpaic engiheeryng, ehydical af sherhiggkinethodsheangememployed to
. neodi n h rotel [ Qrotein nsi bl e for
i §RSH: SAF BRSBTS R RS
[008%)ef i ni thh @ne gheftilrell chbodiment, tledl YhPetscomzasbinantr WEP| iAfkeost all

articles of R cteriophages, in i ch.the )
comBty KERFE vBivet ey g, eqyeReE IR s, fhally Rbuehlf o g public. The
genc ieh@udlirigvie cad grotdim edncodasily ibmificd @3 ai skiflctl @rtisan. The preparation of

non-repl.icative and/ or non-infectjous virus-Ilike
VP By e RS cHPra e e Pt BCA P B i e Sommea dppwiedee
ofa dtilk@lfsar e the term "subunit” and "nonomer" are

i nt er exchangeabl %ﬁand .equi val ent I_% used within this .
[008QJont extn OpoRFpEredRBPodmeR)y the yirugHkhPATHEe CRPRRLSCS: g @licmatively
consis@ of, Eombifant Prdcitss @htdn®s S fraentth&CGhQEMT 6F a WHEY sdRRA form the

"at | east one” or "one or nore" unless otherw se )
group Gepsisingaf: 9) VYA phggashPhbackarigpkages: it diopaitis B vims qupfembly its
capsiﬁrﬁro{éﬁlf hﬁlﬁ@h,tél zﬁ.‘? \ﬁﬁﬁckés'. %@!1'41/-_192 Q@M%% bif itk Qﬁbfaé@"\hﬁgtelino(wo

the antigen wth a binding affinit a) of 106 M1 or
92/11g9&nd meagesevisrsalVamesovt al, Geoe 199:é)é/ﬁ- 78 (1989) ©) Sindbis virus; f)

0, F Iar ]
gl 800 OBYS So781201 B ol AR BLel Erallrhfle o,
Vaccmeal®i: 1603 dél @r(399fe) h Woowalk ofirup (HangaXy, atlel.) Beipneet236:188Q 1583
f | by S¢ : ' 0 .ani_no .
1998 PGS DY, CERIGAS 80901 i) D0 T RS s
prefetblycitsnGAGratein (WIQ H@BEH2BY kysitrogarspasan Tgoprpiistably the protein p1; 1)
hungnrlpa%glﬁ)r&l% VRS 'Zvﬂf‘ 9§/t11§63§ﬁsnt1)f f’(glygnrlaogirruas?]n) Obadco oSk virus; and o)

Flock House Virus.

[0087] In one preferred embodiment, the VLLP comprises, or consists of, more than one

amino acid sequence, preferably two amino acid sequences, of the recombinant proteins,



Bestfit or any other sequence alignnent program
preferably using Bestfit, to determ ne whether a
w@200bi131kar sequence is, for instance, 95% i dePCT/ER1006/063198
a reference am no acid sequence, the paraneters are
set such that the percentage of identity is calcul ated
over the full length of th% reference am no acid
sequence and that gaps in dnol ogy of up to 5% of the
mutatig oafragmemsetherodf. WhP nomprisesior @ssisisiebmong thanene emmoanidesequence
| ] T af orementioned nethod in
lsrefg%%?nntﬁ% ﬁ%hc?ﬁon gél\rﬁgseaht‘zf@% of identity between
[0088]0! ypeThe dem ‘fmgmprl ofcaabbmnlﬁmnabfotqm oorethe serm “fragment of a coat

protePth V%snl{s%)%l egeeltsf dggef%eég%zg&f[ . sgéf'}g legssf %8%[ grel'e?albfy at least

80%,Sirs tprdfbthlbl? a8 least 90U dﬁd’n&hﬂ@ (i)réiMaHy skichdt@d% e sengthi of the wild-
t he %Irl i ncl.ude isosteric substituti on?l I

type JERPLIOIAE PEHEN e CRAL BRI, eYFSQSC&‘V‘?Bo?Dé‘r igh oprgferably retains the

capability0T &rirfin mwéf@@mgbh@frargmeuf i€ obaintd By atrlba[worﬁ:qmerﬂasdeleuon
mai nt ai ne pi cal conservatjve am no '

at leagt gy trupeatiop H’éaté‘?aét @esglflblpeﬂqndbﬁgeqﬁe%@ﬁl a?ﬁgﬁﬁnfatf adecombinant

proteYH”tok‘ "‘ﬂag?ﬁb%t 6ff a $d3EprbRtd” QNGB QU HpaSd polypbide, Mﬁfch hh#at least
Le G u; Asn, An; Ser, Thr, Cys; Llys, Ar and

80%’Ph@f°&4’9éb’ $9%, crengmre PrfarablnAsie |a@fn0pafeduse@§nce identity with the

“frag ARAP&S] feh&ﬂﬁnﬁﬁl %rd'{ﬁﬁ h@ld@frdc @en@m&t Blgytélm&ectlvely, as defined
S esponses agai nst antigen Sof "the | nvention ih an

above pridrehiclyis praferablingapablcohpisemblingrintofa vinserlikepasidle.on

[008£f]oﬂ}3rtérﬁ§$m tgl?c)rec%m\ﬁllﬂaﬂﬁ#g{ehle q?@ﬁet ﬂeﬁlll € El% af aW’eEA?n‘tﬁﬁant groteln

east one Tirst attachment si te; an |"east
as lnardaa@aably\meld igthid igeaition we tederon tjmamt aot nrsmm "Sortthg term “mutant
n-ihe a a ne 1genj n
of a ?or?\?/groFm agin r%lg%egﬁlx% C 1%%1 9{% t‘?o&nr reef?ars Eq(ag g&yﬁelpu}le ﬁavmg an
aminb Pmuhtsequems:t dmvedfﬁmmtthamild Iu;q)eatecbm‘mﬁant qrreteﬁeamn«:bat protein,

te Preferab of .th 0 0

respeBfi B, PG e Fine ey Sepniett 1 ouf Bl g, fidgast 85%, 0%,

95%,09796,r @094 dchigab td thevieild Bipe Gequelitd aralr réferablynrepiingf ®e fabiity to
el{IbOdi nﬁﬂgs of the invention, at |east 20, preferably
asserle o} ¥L80, nore preferably at |east 60, again nore

[009GYr ef er aBlope Frefe@ed bmbadimamd tHeUtirlyalike n@ﬁﬁbl@ lo€fthd abileiticht is of
| east 180 _antigen of the inventiogn are |inked to_the

HepafjlipB iryggHic PRgpgraiip? aSHeRagHn Biirus-fike particlpaavh ae%hsclosed inter
alia, ﬁlr W@WBZ@Q‘?’ W@RﬁﬁS’SQOS’ﬁldsiﬁ WG DHOS6ITBYA R err&Ed R EHs &S eRplicitly
VLP of the invention. Illustrative DNA or RNA viruses,
incorpeyated dwgrein by eaysofdrefirence Qther vagantshofcHRcAg suibable fogruse in the
practic@ %f {% ‘g&%&@‘iﬂv@ﬁho%fhayé-l?e%n RRVS sé&%? g 1g‘1' 3999056 1)03633.
009124 on page 25, line page 26, |ine
[0091_1]1 28 Iy reape Frtheg gaefeged |emhgd1mept@ o‘fatgg lgmnt1¢q,rpel§$1ne residue is
[ rat eq -
T
VLP mfoHBe@gi Tanprefstred fembddifmenis; VilPs sind rcbmpb&mons e¢ﬂ the invention are
prepa%&i ﬁéillgﬁ:% IHnHeéggu ﬁlgglgéhggor éllltgljtﬂgtl\% ly éclf)ngfét?n& %fif gr\r}%%ralc dg I1(:“144 or 1-
149, B85 dESEQdDNQ: 20 ezvlgcttne erodifgd spkthasihe amiroracidls empasnions 79 and 80

v AR5 el SR i AR A2 BO0BI e

modifitfdh FBatiges the SEQ ID NO:20 to SEQ ID NO:21. In further preferred embodiments,

the cysteine residues at positions 48 and 110 of SEQ ID NO:21, or its corresponding fragments,
preferably 1-144 or 1-149, are mutated to serine. The invention further includes compositions

comprising Hepatitis B core protein mutants having above noted corresponding amino acid



[0085] In one preferred enbodi nent, the VLP is a
reconbi nant VLP. Al nost all commonly known viruses
whawe/1baen sequenced and are readily avail abl ePCDEP1966/063198

public. The gene encoding the coat protein can be

easily identified by a skilled artisan. The

preparation of VLPs by rec%ﬁr‘ol nantly expressing the

coat protein in a host is thin the comon know edge
alteragiong Thk idviemttbngfttheg mludp@@ﬁﬁ]osﬂtmnsmm vpccelﬁm,r respctively, comprising
HBcEn?)gl?qra] ”t%?(%/s ‘fvlglcco\rgl rrys a;ftgmgt"f‘v n%olnglst (%n‘ o
are atladsa 8%, 8:5%,f90%gﬁié)r&19ﬂ% re99%oidentiehl ta SEQIEN@Rllect ed form

ooshe, 3 i Bns B rbofient dne BRSTRE SRl of a:Gvmep Shtorotic

Mottzaifisgla Cowpal Mos(aid| Vinghor agAl@lfa Mésiit Virge Methdlls ¢t prodiéicd VLP of

tescyae v e e B 05 BpShfeoistain Fugdshoi g

[0094]1995) )i peferRReDbLSimehts WS thef thvonfém thd Vifus (S paeti0itlis 65dn RNA
and US 5, 374, 426) ! g%b?f oot - and- nout h- di sease vi rus

bacteflymyl’refg{abm the ﬁ@nop@agfﬁlegeli@q_q)froqllt@@ gPyP C?Bs1st1ng of a)
bacteN@%M@a k%ﬁ“ B)J%ac(teho%H&ge K17 &t b@dtenop@é?eeﬁ‘c Q) babieA&tlge GA; )

din. Invest.

Vat Y
bacteslwlaassél’lﬁehacmgﬁ%gy MS% 8\ lpfﬁ@vpl?hage M11y hy bpgteriaphege, MX1; i)
bacte?i()?& gé f@by i tb§ctg’ﬁ)9h5§eq§ Qb E‘ac(e\lpp]%%é %ﬁ?’gﬁ@ m ll)QcterloI_)Lhage AP205.

transposon pr ef er abl e protein pi;

[0094uman Mapn¢ prsfeared |embgd1(nm @shqmgm)on Wp cPoposiinn mnmses coat
RHAC d r
protefb) AT GO A b, 3 KD hiberfop i, lGREn o it procin s
aming raCIdcsmescteseetwted fiometh¢ gromp cowsisting nb (a)o‘.iEQ ﬁéQIﬂahcreferrlng to QP
fer I nQ ‘.
cr; BLE e s ETpND A dnaSPA PIRIE Nl & harusip: (e

NO: 1;@411)18E($H3N@t4 qOrSEG IR Nif: 5y SEQ nam(me(g)aarhﬂmmmifaEQ ID NO:6

and 53 1B B RSB Nos Macahek iSRS RLEBRU NP Wfsma

NO: 11t @) SEQ' IDJN(II”Ee (inp SHQ TOr RO tnd{n) SEQOHY Nlﬁ)’ Dt. @encrallpthe coat

used her i.s def d as a ept.i de, h is of
protelfy MR syp ISrERy AEryoary Eac BB Skt Hmsege,f te
N-terindl aRiord22% even nore preferably at | east 95% the

| ength of the wildtype reconbinant protein, or coat

[009r ot ei A0 Ine JPEETFY, EMpodimentvdl ¥ BY@HigR-athey VIR i janmosaig, VLP
com;ﬁﬁﬁh@ Rir lal tbatRfelyf @mbikttg oflrhore il Gk allivo 4die sé@éﬂ:@eﬁl@fekaﬂy two

obt ai ned by at | east one internal deletion 1 east
aming aeid spquARCAS: 0h FOAb Profains) WHERLS oF Kagrommls thereefopl atquT‘éA@b#ge

[009@ihe t efiond ¥, %&fenﬁao&%ﬁmm cBthised Br alf¥natively consists
f ragnent of a coat %é\?teln shal | further enconpass

of tweodiffierspt fase profginscof h&dN/aphigsasaid 809rogsmesteingbhye ogino acid
sequ&%@ Ef %ﬁp Plr(gfl Ghd §t§ flﬁ% Q%rr@fg SROIIP NERYRE §EQ Iﬁ% hty

a reco nant protern
[0097]f rag nélmpreﬁa‘tred egbedimgnts to€ the' pressmsp‘emtlom elilcyvmushkd phitinlg@f the
. v I.C f y. n
1nven?i%? (%n{jp%ges\a‘sl)rl thnsaggél C%FIQQZL [ea%gg?mrﬁfé' { e?lr%n&ﬁ tive lgn?onswts of
recomiginatizoataproteims,ometants oo rfragiments eiarecfoft thiatRNA-bacteriophage QB, fr,

APzéseoCr%TAbi nant protein"

[0098] In one preferred embodiment, the VLP of the invention is a VLP of RNA-phage
QP. Further preferred virus-like particles of RNA-phages, in particular of Qp and fr in
accordance of this invention are disclosed in WO 02/056905, the disclosure of which is

d=

un§ Geid sgquences which
ot el ns,




as interchangeably used in this invention, or the term
"mutant coat protein” or the term"nutant of a coat
wW@e@bas42y as interchangeably used in this i nvRCI/EPI96/063198
refers to a pol ypeptide having an ami no acid sequence
derived fromthe wild type reconbi nant protein, or
coat protein, respectively, _wherein the am no acrd
sequence is at |east 80% Bﬁeferably at | east 85%
herevai@/incopotated ¥ refarer@@ 94 iitd entiietya [Pattigulath examipled 18 pp VO 02/056905
fef e n jlity to
gave%gtglll%cﬁa&np?? 8 apreﬁfl@et\% égg@f’ pflrtlglelé]grgrrr)lr err >e/ d
[009%nbodi r]maﬂqthdrhmfvnrafdremltddkmmahé iVE&Peofahe frivention\ie at\i’[dhof RNA

phagts ATA03 RO REGPel L S hieat AR AT 205 SLEG ey AP coa

proteai with thie SuBAu@ion aﬂlﬁal"ﬁe aV‘erﬂl_l)/a_Slﬁz(lG tt&é‘cdnﬂeﬂasﬁ@lg?ﬂd A abdidncid 14

doc nt re_expli.cit i ncar eqd herein
to aspiTi A 560, EHoRLE ™ B AR i, I gTon AL s, h s eferred
embdd@henés 6f the ihVetipd. WD 2004@075 IBedqRErees,Nih paftica Rk ii® rExstame 1 and
been drsclosed in page 34-39 WO 01/056905. [0091]

In
Example, 2 it 19e9biaip Y&y somprising StiZA% q9al Prgicipg, @nd hereh ingpprticylar the

expros¥igh BRd ﬂﬁ:é]blﬁliﬂ%aﬁoi hBrletoD WO ©B04/00 338 € itdBGHOEAted herein b way of
pol ypept i to nediate the linking of antigen of t

refergnggenti on to the VLP of HBcAg. In preferred

[OOI@TbOd' 'T]?Gﬁespref\éﬁg@etﬁﬁ%ﬂﬁéﬂfﬂﬁé\/ﬂ’%@ﬁmq{w&ﬁ@n é(ﬂl’(ﬁ'ﬁ&d &'tonsists of
are prepared using a Ag conpri sing,

a mutgnt eqahprofoiredfia %lurSSprgfemb' ®RNAgphage vel@re@:sthi musapt ceat protein has
been Hificd 'b% %én@vfal otailchd? ohgtygﬁ)le ré@’% %gé% gpéiillbgtitl%ﬂ) Saﬂdﬁ)pﬁ}; way of

e am ho acids at positions are rep aced
deletwnt In aaotheqprefdechenbadgnenhsha WA of theiinves@epuempeisesfor consists of a

oA S e OB PR LI 58

been emdalifitidrignbys additive af\as ie@stnmmerlgdnciresiduaby pag iof swinttutdén amior by

way G RE A o P 51onsd o Sme TR g PEUF RCO i phage

QB, \iv]ﬁh‘iﬁﬂ b 1043t bt biniferratiGdly 6l9GasCNBPBSint tRidGe BARDEEEctGved by way
patitis B core protein nutants having above noted

of Suéﬁr trt@ems mﬁw of ﬁrlﬁtsonaérl A plfcEnakive Yy Preffeed; gmbodimiegh the mutant

coat F)Hftéﬂ??sr of ﬁﬁ' U;qfag Qtﬁ”m&eid %er§asf’lege %@%ﬁérﬁ@cﬁiely at_least two, lysine
espectively, I sing HBcAg pol ypepti des "whi ch

residuohgye bsen added by way ﬂ%&ubsletrtyonm h$ way obinsertion. rﬁ@omﬁhdher preferred

embo??g@@%l él\ﬁhll cgg t p{o%el Ebkﬁ%sf%%% ﬁﬁ 850 %191%3 aci Qquence selected
fromphe by of SEQEMNNOt 15EI9t , t he Vi rus- Irke partr cl e is of a
wpea ChIororcI\/the Vi rus, Cowpea Mosai c Vi rus .
oordfl "% i Paf PTG oUeHb B iapRSIEOROA GRS S gpvention
havetaheﬁaﬁgeﬁl donSiBShdmay ﬁoﬂﬁﬂf—‘ﬁ pEE@bly fedin 1110, piofotbiip 8RO Sffeferably

i n WO05067478. %0093 I n preferred enpodi ment s of
fromtlrﬁa proicrakly ifrom 1-PpscigraplysTom R 19 4rd The fermg apiigcn qlopyiy > as used

hereiR ety 1008 30&Rag epﬂlﬁ{b%f abhntiged Gﬁth%%éﬁﬁ@ﬁ QhicRRE asiedl p%r subunit,
sel ected from t e grou consr str }1 bact eri ophage

prefegbly pry ceafcireteing phig VIFEf and her)ebsba “é?hlbﬁ thgeVih of @r%NA phage.

ThusOBfd @Jlﬁ@ﬂr@g:ﬁla% asSh 291@1%%@ bl @RiNege s§lPun1t§ br monomers of the VLP,
bacteri o ; bact eri ophage M 1; h)

prefepabbt efithe %hggﬁthg/RNA-p];age in the composition or vaccines of the invention.
[00102] Further RNA phage coat proteins have also been shown to self-assemble upon

expression in a bacterial host (Kastelein, RA. et al., Gene 23:245-254 (1983), Kozlovskaya,
TM. et al., Dokl. Akad. Nauk SSSR 287:452-455 (1986), Adhin, MR. et al., Virology 170:238-
242 (1989), Priano, C. et al., J. Mol. Biol. 249:283-297 (1995)). In particular the biological and



bact eri ophage NL95; k) bacteriophage f2; 1)
bact eri ophage PP7 and n) bacteri ophage AP205. [0094]
wo pooondt1pF ef erred enbodi ment of the inventi on, PCTEP2006/063198

conmposition conprises coat protein, nutants or
fragnents thereof, of RNA bacteriophages, wherein the
coat protein has am no aci g _sequence selected fromthe
group consisting of: (a) SEQID NO | referring to Qb

biochgmrical properties oftGirk NipEZSEQL) Probidh Scian4&SERIB [19%6), Tars, K et al,, J.

ol b S5 78 Qg RSN 4B PR (9o

et al.ri MooliBiolo 2443E19-29D, [NQ94)) dnet BEQAITIoND. The (iybtalSEQCUR of several

RNANRlEiob e B P e (Pt 15 o ST 4524355

(1996)5) Uingl shich Gefomtiatibh,ysutface expaded pesidues anbd ideatified aabothes, RNA-

to VLP with or w thout
phagg; Bosd BIRLAn G o SR St At O O SH TV BB IBGACH s can be
inserfell ®f &¥aky @ irt el bi®Bstit@fon! Afothdh\a8dnk=28 of the a1\ Beﬂnﬁeda‘rom RNA
nosaj ¢ VLP conpri si ng or alternatively consisting

phagesis dhqip high gﬂges&}ﬁn%el dn Hacgeéadgﬁ@élow§ PEAdEEtoE) %}’ litr\% quant1t1es of

mateﬁgpaﬂgff&gé%éﬁguences of coat proteins, nutants or
fragnments thereof, of a RNA phage. [0096 Ln one very

[0010} ef er rl@oon@nﬁr@@ﬁrwénfmquﬁ@enymwc énffacnsefs thy invention is a CCRS

extra@élfu% H@ﬂﬂnﬂ &l YCRH Qﬁ:faéélﬁﬂzﬁ’ fdof¥@ ﬁ%?fntn?cro? Qﬁ &gﬁ)tmaﬁ{)]ﬂh%feeﬁ In one
NA phage, said two coat proteins have an am no

prefeed imbestimbn o GiofimGEKY, renDicat ca dn G TS axtragellugr domain
fragréE1 gl regerge'fadetn@gatﬁegt I}B (ECR[S %ng?c;'ellﬁlgr n?zfn? 'ﬁl;lgqunt comprises,

ment present I nventi on, e viru
consigtaresseutiadlyaff or leensistsvafira CORS @mwclﬂléasionwn BCL2 ﬁlaamm,e}blyferably

ECLZR rﬁ(‘:rrlng X aa?]‘?g %pe}l al l é( §t80d inthe Q Irt p}efer rlg é‘rcrfr)glﬂf?lé %&s% al%gno acid

r'eco coa erns, AR S Pof
fromtthe Newtminod of ke ]EIBIAZ Iaad:seps piefiaghdy @:)xhréomneAmlﬁli’n 1s rngGAbefore

0098] I.n one ferred nbod P. of.
cystcfrg, ot befed BELE sebfene A1 e, ARbty piefifed simbRfintent g CCRS
extravdllulis -doisid fdynicne b&ﬁplﬁes RisAsigth @gsestiallly nofpar dlieidtivdly 0bnsists of
r |n accC ce of thi tion r.e .
SEQ I, RS 51 1 o oo e B, thg: CUIRR e Pabefiis, dpragin fragment
compriB&s IcBMyistd) esse&ﬁn{p Qifairecsamﬁsts lo€faéyRAER EOL2A SIred itk Ypreferred
Particul ar _exanpl e 18 of V\D 02/ 056905 gave detail ed

embqgiraenti 19¢ (SR o Pxtgreivkar dopgin ?gWPBPC?}QPrHe%H@gSl?tf geseeglly of, or
alterdaf 089 loohsistAH0hE V{clﬁéd}fSEgA phémoﬂ:l Feither bRErél Rnfdbditdeft, the

invention is a age. AP205.
CCRAsyEepllylardompin Eapment qoamprises e%w@fess&mmls ofjopalternatively consists

of thé Qﬁ:lh%ji ﬂﬂ% RO EGNE é?f]?f\l@ :4b WhEIIalnttﬂ@p%ﬁﬁéfs'cSlwzb@ g¥ #le C and

prol i ne amno acid 5 to threonine,” asparigi ne

G reaﬂmm@t bath @n<184 Gyelized rdiQ il I‘é@ﬁ& awddﬂlemm treferpstedan amino acid
sl ot ilef Eon il Eech M/ ol Bortiing ERIRD (ENOiAa o e firt

amingd @sidrredide, and rtheplasttanund agid iresidEx afpdie athimmratidsegngpice indgract with
each ﬁgl\ré’re%i atolgzisél ﬁ‘et (\:{llégllc%f)gﬁ(]il ﬁfepegabﬁpg}g) gt 1ER28bnd éonLl%htrbsbnd qprgferably

the first amino a01d res1due and the last amino acid residue of said amino acid sequence interact
with each other by all covalent bonds. Preferably the first amino acid residue and the last amino
acid residue of said amino acid sequence interact with each other by one peptide bond, leading
to a circular peptide.

[00104] In one preferred embodiment of the invention, the at least one antigen is a CCRS

extracellular domain PNt. In one further preferred embodiment, the CCRS extracellular domain



expression and the purification thereto. WO
2004/ 007538 is incorporated herein by way of
w0 edoenngdniee. [ 00100] In one preferred enbodi meneCT/EPI®06/063198
VLP of the invention conprises or consists of a nutant
coat protein of a virus, preferably a RNA phage,
wherei n the nutant coat prg ei n has been nodified by
renoval of at |east one |ysSine residue by way of
PNt @uipsisést eansists cssaukially obyr aliggnativelyl ednsisis of SEQrIDeN@TZﬁ dn one further
prefepr %Bé(ﬁlgle%nﬁlg gjn(f%n %Xtra&?leﬁlar ldmtn 1ntftl\§o a{nprlr 2{ orocons1?ts of SEQ ID
NO:2’/7| Wlﬂsadqmmﬁ]elllnkbi raferbBA cpdicios fusel er either tthC rou tl&nN- @eomihus of

seQf o maenl Thed Volpe B HhsE I NG Iy i rotorea

embotityen®fthé GERE ek arellular dbﬂﬁm/ENtycoﬁfpﬁﬁéS[ congliste ﬁhs@ﬁﬁdlt? ra)f or consists

or stj 0 RS 78 it Rk, B ly PetaB: s o e C- o e N-

ternnh@éSJ)ﬂJBBI) I\X©): DE prefdrbip iREd RythyBMerafimsWISEQUIDL NQQ7OWh&Mn the
of deletion. In an alternative very preferred

namrék%aaquﬁ&& cysieis Wihia EQ FANYE 6 ubstituigd byangshes panino acid,

prefegBly W&ﬁﬁé MThilis foQASire  BfiforMland bRl b et pesétatlofast
si ne resi due have been added by way of

[001% bst i ﬁlmtqn@ Preferrash cmpbadimgent; the epresety inveRtiogngroyides; y gpmposition
comﬂ?fsﬁ%efa’a%dvﬁﬂhﬁg'ﬂgﬁﬁb (\ﬁLI'Ps MB%IIA%Q&EH@B %ee{)vﬁh Qf 1N AWo first

has an am no acid sequence selected from any
ent gitesSEG (bDanerst el GCRf gotpelfularrdomatn PNiewish peast two second

BHHR‘!&&EE %F] reln\GiCOERS %J(t}dcglgﬁaracﬂ%a I(fﬂ cQ) n@és g&glsts essentially

inventTon have an anti gen en3|ty ei ng rom
of orppm‘im aefh(iya NtaodoniirQor giNigfdemain| f;agfnemmmi @)a Ndeﬂ@mam kgmprising

amlngr 818% %I?q?d ﬁéﬁr«,‘i%ﬁ?&@b i’f @JEE%II?NQ% 6289 f\lﬁ)bé a%men% c5tgpr1s1ng

erm I gén use er el
amino atids 23 to@7tolfi SEQ\lBrN{gm Switidoan thefC -gnhingeof said Nth domain or said Nta

i.nyent i h ke S nit., p
domai 5o o e dyeiGity GBS D o R BORY o said
Ntb déhiairoﬂ‘ragmeﬁt\léncphh@em tHH’ﬁtSt, orltth:l sscondlofi eaid st 1ea3t Bl satadd aBschment
an aver ag r ak the @glts or nonﬁts of .t he i d
stes Gorpprisg @i SHIIPYBH EfoHe: PRl ocHEVERABBRE GGA oY pitaTsiduc, an
wher6i@ 'tR® Fitst i0013ai@ rat YAsCiwdesecétd dthchrhdhy Sidsl 1@ NocalddQibdiddam of the N-
Further, RNA phage coat@grotelns have al so been shown

tormips Qopd 3w AENE 23 PR’ &k SFRS'D YR-37n and whereidrthe secpd of said at
least W%c@ﬁ@btﬂwhr%t skds 1§‘locate@§&$nsa'3an¥ 4Pt @Teﬁﬂi%%g%zﬂ said amino acids

Kozl ovskaya et al. Dokl . Akad. Nauk

23 to @7 q%@E%gb(}_{@%) preﬁgphlﬁ domstre@fn af the ¢ fesmiyyy of said CCRS

extraée]ﬁlag HBman PN %ﬁﬁ%ﬁerelgrshﬁn@LP % sa% RNA-bacgenoWge aﬁ'l Qdid CCRS5
283-297 (199 I'n particular the biological

extraafﬂblbir d@m@nﬂ’bra pre i tat degstene @m-pagitide @alen@londl

ot ei 4 ) | .
1001qgPES o N Gomai B 28507 R S ne S8 horclhy S 1p oo native Nia
domaath haviy the anfimyacid s@81c8 9f SEQIIBNO:17 ¢rj thg corfespandiig. seguence of

CCR%hholg% q% im ?En 4otgczrtaaﬁiza9sd Pl(ei”%%tﬁ% hp%a@e‘% 3[218?1?1%% agt%?ogmdea and

prosihii3, there rpreferably nfrone dnthfépbided a?m'l’hdmord?theet‘erral“Nxa domaln as used
Str ct re4§(gN?ae§ng%1996) U%Ings atrﬂ' for

here1gurrefé S %1 Ig q Vg&‘ﬁ"hb eeﬁ%rﬁtér lye%v 5 gre Prﬁﬁagably one

amin®R@fhaf) éhe native Nta domain, as defined herein, has been modified by deletion,

insertion and/or substitution, preferably conservative substitution, with the proviso that

antibodies elicited by the inventive compositions comprising said modified Nta domain bind

specifically to human CCRS.



coat proteins can be nodified such that one or nore
reactive amno acid residues can be inserted by way of
WO p®efnsdien or substitution. Another advantage PET/EPE06/063198
VLPs derived from RNA phages is their high expression
yield in bacteria that all ows production of |arge
guantities of material at ?gfordable cost. [00103] In
one preferred enbodi nent, e antigen of the invention
[00107§ a C@F%dmain droghnény the tedmﬁmtmdoraaiti:@%nexf asaused hereiay refers to
any po t}dre &9 I%EIEI% Cf:ogs1st? n@éen%%ﬁg bf %Vcé)n?Stg hfe at ast 8 ﬁferérﬂﬁ}/ at least 9,
10, 1dne2 anst il4erd orslﬁac@@ﬁﬁum(ammo ebidweqrench)nﬁthn Nta algmmntas defined

n on prefer
hereifyll o reiihehtt SRS G b S P SRSy Syfbrsine said
Nta dbﬁi’afﬁi fedgncaf biad sgetificalyito aaaid OCRS. dlolnral n ECLZ fr 39 ment ,
ef er y. ECL2A. ECL2 enera understood. in .
oorffic! oy R Gomaig i, G- Sl JopREnT AT IFSE TERTG e patve N
domdifi @R the Mrii®y #6id) bkuérice tolf SEQQDZN@rtd; Gt tB SorRspdrAling¥eiyuence of
at threonine, which is right beforenﬁgstelne in

t he
CCRH GrBelogsdrom anyeiheraaimals, prriatly, fromayimsics (imcludime anthropoidea and

pros1ﬁﬁ'i§’ng ferably SrdaCaRthRpbidas Fukthéritored WBdern FNaPIGRLin”, as used
rises, consists essentially of or alternativel

hereledﬁ rsto 4 rpadifgEdNtb gopain, mewhiely tv profrelle prsamino acid 0¥the native
Ntb &’JM' d¥&{dkined ﬁlﬁelﬁzqgé Heéd 'hﬁ)ﬁfﬂeh lHyZa({ele‘illgﬁmlh§15rlf1d'na&H?ﬂ‘"Hﬂtsubstltutlon

conprises, consists essentially of or consists of
prefegapsi iby eepngryatine substiqutfon Wity ther prowise dbiatesnibediere ﬁhmted hey the
| t e i st
imverfE oL ot hing IR MobiF8ITRD dRAAP blrd Rori PO & Fuman
CCRgycl i zed SEQ IDNO25. In a further preferred
[001 Od! 'N%Qtdc)m& %Rﬁ El)at ‘?\*tli) H(l)rg%m (flr%ni% Q” ];sr e tv.aln, refers to
conpri S€es, consi sts essen Tefnhat! ve y
any pbtlype]')tﬂieszombrlteb econgdsﬂ; BsseﬂlaHSjEQ‘ d)@ohlﬁthGf alﬂea@Eprelﬁ:rNﬂy 8¢ast 7,

5,9, 9 St uPO ey rptr- SRS Rerda o Selied Bl i provio

that #rtibedics &liritad bglrthdﬁimvaﬂivd comfositione compising bdi@ Ntb domain fragment

bind GR5eSigal, REPERAT LB o1 PeGEabliat IR Aampiadragien e, consiss

esseﬂtlaﬁ)t oMo Qomistdl of exsifldl @cidf seqamée ADOKINVK | GESE qUEROESY), more
eract with each other | east _one chem cal

prefefaglICORINY KRASEQ 1, NQ60). TabbSitoes, S0 A femalt dagment comprises,

consists eésﬁ‘énﬁs’lllsy oft,hér Eddsitts @mﬁﬁma&h&i sb@Rh&bU € QRN VKD Embrd Spreferably
am no aci'd residue of said anm no acid se%uence

CQKIINVERaét witich tone g@nogcitkol GQKBYYK op 42 hassbeen modified by
deletﬁ)ﬁefngérﬁm Xn&/&est'st{ﬁt‘iona 'ﬂéf&aﬁ? 'cgné'eﬁ%{:lgjéj &Mtl&th %Vll:haﬁltb proviso
am no acid resi due of Said am no acid sequence
that anibediegeliojied hy dlagcimventive rcomposatinas seppritieg Bridh dNtb [demajin fipgment
. ' [ i de. [00104] In one preferred
bmd%%%%ﬁ?#@%?$%pn? gginvention, the at | east one antigen
[00118 a CORGneprcfearce einbddimentothaiGCRINExtracahlutan dohain tPANgrwith at least
r h e P

two Q(gc%{x? a%tgcgm%gg ::S:I;I.iés gsles e%gsteceo %q?? >fl%,r[h%lc %Llllﬂper na?rgf\iﬁglo? Jysteme
prefecabl}s lasmsthm'f su%@iryD gN@p,Z Besiden samh awb usutfhﬁirylp gmﬁlm, r;meferably two
xtraceH

sulfhg%ﬁggmgpg of’ S%l cX%‘H‘%ﬁ r§§1 ese coggasci(id)y orqaelng sa1d irst and said second of

said at least two second attachment sites.

[00111] In one preferred embodiment, the first of said at least two second attachment
sites is not located upstream of the N-terminus of the Nta domain or the Nta domain fragment.

This is to ensure the free access of the N-terminus of the Nta domain or the Nta domain



NO 27 with additional |inker, preferably cysteine,
fused to either the G or the NN termnus of SEQ ID
woenog/i341p¥ ef erably fused to the C-term nus of BEQEPI6/063198
NO 27. In still further preferred enbodi nent, the CCR5
extracel lul ar domain PNt conprises, consists
essentially of, or consist% of SEQID NG 27 with
addi tional linker, prefera Py cysteine, fused to
fragngdnt toghe hdsein@nungrsystere sidce thainatusal odnfigE@LiGrDo N R has a free moving
fer h gL nus
N-ter%n?us P?e Iﬁlélyna?dﬁrts {’/ %gcal,tlr I ﬁgtwcysset(:gendr? E'%véj{nﬁn Slé&ds lbcated
dowﬂ’sﬁbah? omhe; Caerositistofithe Nt goraznn bhihe Nandonmiafaghent.

00147 e e PR RBarPHED Gi DB 5ot 80 SRt Apasment

sites &nthe dattmany ocduhﬁng’myaﬁﬁl Tresidilv @rithin0yaidoC OR S dﬁ:ﬁicalular domain PNt. In

one C%Jé%ds %{al!)o%ﬂnco cb SI A qaiﬁ{ﬂ? gt t%/ﬁotrsﬁcsoglfl Ft%cgg'iealrntt ql}\%sl (quegqonds to
the s@tHyasi gRap obthe eﬁsxeumesm&)ofsm 1eas0:20ne CCR5
extracellular domain, PNt with at | east two seco

[001%&]t achieApe dfemative grbodiments the firgtokgaid at fegstdpp GF%?Pd attachment

sites OBt Y, 7O BP HHr&Esminé Qﬁa'p%ﬁlﬁoﬁWﬁéﬂ lo¥ oRf oPkwo amino acid
consists of: (i) a Nta domain or domai n

position(sy SeWRstrea (P (spid) naguralshoeBrTE rPYQtélﬁ&r thrﬂg pagferAbly getdofirst of
said gtgiezfsptvggse%nd%ﬂn%n’t\'@te% fad e &E&rm ﬁ@)ns%loﬁ\'()gb i@l@ﬁtﬂtmn of

fragnment conprising amno aci 23 to 27 of
the npjarajly ocomrrangednping prid ©sidue afi that positionsiatocrypteiac chadaiharegy preferably

[ r
i AL QoML ¢ S b P .ty
bya S?althMdﬁlajmweaubstmrt@gnent , and wherein the first or the
[OOIISAﬁcond 119 re(f‘jc.arla Ei ém&%@lﬁ%}aé% S%&R@ xggceﬁﬁlarrrg 11§ IPtN% comprises,

rises. o group, pre &r abl'
consisty Ieﬁshymiﬂlylof,g]r (ptqferalﬂy o)ty efitineamies iacid sequannet aﬂSEQeIDN 0:27.1n

the fjrst of Ld | east tvvo Seco attachnent.sites..
one s abbor i b GRS X PRSI B B el S5Sehcatty
of, ofipictBablB cdmRist2 of alic pigb |aBdN€lp%ﬂce dﬂﬂﬂe&\:ﬁﬁm&ﬂRQ TheNG:2T,afAGvhich

tres, preBPEY SHiSE FAIR D1 THES CoRH IS DONOL, s i gpodifed by

1nserﬁ&i dslcdon bAd/Er/ subktitSiRsa, IpFfOEBIY %onsamﬁ&r adktitulen Rt 88 Proviso
the C.term nus. of said CCR5 extracel |l ular donmi.n

of
that mlwdlgm BHGHAL 0% T SHPRIVGLIOMBPSIUANSFORRRSIAG SPidram8ph agje sequence
derivé o BEd) IR0 2 HidBpslifisg o Aamm ccidM are |inked by

at | east one non- (Peptl de coval ent bond. [00106] Nta
[001 ) hai nIn tane Rreferred qmbodigent rfhe gempesitipnh Airdph compprisss ¢ linker,

wherbifl staf&eh]ﬂ(@f isvﬁsé}it t‘% tﬁ@ Weﬂmh@sv bin Qu& b@JR@ r@xﬁgceﬁﬁl'afj domain PNt, and
sequence of SEQ I or the correspondi ng sequence’

wherei se@ﬂask@mpmn@g or fSrthﬁﬁea‘md thSWé at kgpst g secormyt attaghradat gites. The
11nke£r%érﬁgge8{f Jaic agrlléﬂ %&%@ﬁ ﬁﬁil@/r og @fﬁ) gﬁﬁalﬁ %gNPJ @(ﬁﬁﬂ ﬁ%egment can

om ant h rop urt hernore,
be adjestedh foNnmraiefifaicnt’ qoual@gulseh!fﬁtre;rté\i'ld’s ardbrebetter omalckmg the natural
nod). n which three, preferably two,
conﬁ'urfi [égdp(ﬁq]?ée\graz%?ﬁ%gdnogn azladm no acid of the native Nta
[001t)mai nIn ase prefeiredembudinény, thdliskebs selestetifrém deb doyup consisting of:

o 5 41 D5 RO SR GREOND!  hP ELDRER o e

preferred embodiment, the linker is a cysteine or an amldated cysteine. In one preferred

embodiment, the CCR5 extracellular domain PNt with at least two second attachment sites
comprises, consists essentially of, or preferably consists of the amino acid sequence of SEQ ID
NO:44.



antibodies elicited by the inventive conpositions
conprising said nodified Nta domain bind specifically
W eoohasmErs CCR5. [ 00107] Nta donmin fragnent: thBCT/BP2006/063198

“"Nta domain fragnment” as used herein, refers to any

pol ypepti de conprises, consists essentially of or

consists of at |east 8, prgherably at least 9, 10, 11,

12, 13, 14, 15 or 16 consecttive am no acid sequence
[0016H t he IiNoae pidaﬁedwera@dﬂm rtecifityeandithe scogrdrofisaid aplnaw tvepsecond
attac]gmg tt sﬁ‘es asstz)% ﬂ?\lth aéieﬁ% nX fﬁtrrsg%ﬁagcnv%gtt slltgg oggfal? tQWg non-
peptltlei) cdual’mﬂbcﬁ@RHn op® Gikth81 prisfclred| Bmhodlmemhenly ellelﬁféthdd the second of

wio G o B SARRET e BB 00 158! b B s

through at legst ¢ ﬁ@ﬁp@ﬁd& oy aReChoRAS, eypiéau(;@% pRfidritly REding to0arbridge-

lk”aﬁﬁ%ﬁm hg{ajggﬁga ]greﬁﬁ) (B)I from g‘f‘e &lgs él nc (L)Jl(ljnidngy the

prop@sd tnre@@ou deRlieved &]iah ﬁﬁmrdge-lfkb a:rdcaﬁénnuﬁiwthe aafatan conﬁ@ﬁrauon of
used _herein, refers to a nodified Ntbh donajn, whi ch

the natiye Nibg domains fhe Nejeranions of gvhich 1§ cgagedn A disulfide mpad with another
cysteﬂﬁqﬁlﬂéaE(ﬁg 166, bitele 0aE@ifus drahidAeshcAREd fol tRElcdMYmembrane.

del etion, insertion and/or substitution, preferably by
[00118) s or Jm0ne grefeirsdtqmbadimsat, the athloash dwe dissialachment sites comprise

identf81 ké&@&’slee ﬁm@llldn%‘htgle @r@é&aﬁl{ﬂ eeab]{‘ \6? ri:ﬁé UE 1GRTRAS ikdt dSchment sites
conprising said domai n bind specifically

comprigesh aaminCaReup- [Mmas?fembb @asbrmfrthq plalgasriwo firkleattaghment sites
sed herein, refers to any
comp Fl)—%'%:@anda% | d%mfé% grigagpaﬁe reSidud;

ypep ses, consists essentlally of or

[001t%nsi sts ooé peﬁferteémbOGImqnt, ghe p@mpqmtmn fhetlacg tcopri@s ag least two
1 m nGe e..

heterg %1 ﬁﬁa& éﬁ%eec?ileeg whc.a(f-)eu?1 %au? ?]tﬁga%{;l tgv\?ﬁasegagq ‘P]Iﬂ%nc I\%a!? Blggfcn;?les link said

at leat | |two tfirsk yachrhenti sivee abd waid cao rtmss o emnd cattpnfhnmnn gitssamdierein

pror Bt AR R P gt e,

[00120)NSi S5 ofS prAfdricd| dmbodiment) ithe ml-lﬂdeSpaﬁfclcﬁﬁﬁ RNAalﬁctérlophage is

SEQ I D f
QB, é@iuenfw@@ l%°§bpg%fyﬂe<go F*?P%Plﬁgtro dahe g%‘iel%fkﬁawa@a}?ap% RNA-
bactefn()ﬂgalﬁgnst ﬁoﬂpfehsct §Sur 1 Qﬁ@f%ﬁﬁeseﬁég ds@d l)ﬂ t]i%f surfgée of the VLP of

ts of amno acld sequence K,
QB cpatefateiniThys g Advikiy ensnresthaténeard eheﬂm'least tao |sebood attachment sites

auiokTy B0 0 rae kL SV o iRt SR T e it it B e oy ggoone

attachiidss itdsihak tinkedwint first bﬁachmeﬂu site by aelleast bh¢ Dacpepeide covalent bond.

eI| ed b nventjve co 03|t r|S|n sald
simi Rt ST e A B PSS S A1 tiab e or BB ToLR

[00121§0110]in lofec @fRct) sk %Jeﬁ@orﬁﬁ%@ﬂbm thethddef ﬁGﬁﬁmng a compos1t10n
extracel lular domain PNt wmth at | east two second

compiising the,ptaps &ff (R Prefddiag Actirugdke Partigle of ap Riffaqbacteriophage with at

least S FiRdy slta¥hm&Ht GR; Wher&id $4i@ W6 1R RHRIAWLY) 8f zfnmﬂ%cterlophage
sul f hydryl group, besi de said two sul fhy dﬂz %roups
compsises OF aqgn(;astgv\gf coat proteins, mutants or fragments thereof, of said RNA-

bacteriophage; wherein preferably each of said at least two first attachment sites comprises or is
an amino group, preferably an amino group of a lysine residue; (b) providing at least one CCRS
extracellular domain PNt with at least two second attachment sites; wherein said CCRS
extracellular domain PNt comprises, consists essentially of or consists of: (i) a Nta domain or a
Nta domain fragment, and (ii) a Ntb domain comprising amino acids 23 to 27 of SEQ ID
NO:27 (SEQ ID NO:56) or Ntb domain fragment comprising amino acids 23 to 27 of SEQ ID



sul f hydryl groups of said cysteine residues, conprised
by or being said first and said second of said at
wo e@sti34i2H second attachment sites. [00111] | nPOTEP2006/063198
preferred enbodi nent, the first of said at |east two
second attachnent sites is not |ocated upstream of the
N-term nus of the Nta dOfTHIIi] or the Nta domain
fragnent. This is to ensurdlthe free access of the
NO: 2 twhereimths @fermings N said d¥taidomein erhs2id\N&e daonain ifagagnteis tfused,
prefe?a% r# & ?ecﬁ tE) sal'c]T&’J pe%&%gt sai N%?g%t}laﬁg of g‘auﬁJ ;@1% domaln fragment and
wherEineth ﬁfsb bly tlt tsecohd rof tsaid fat lmstdwatsedoedattacﬂammsmm minprlses orisa

at t achnment at ed team. o
Sulfh@IP. ggfmllh lygef%rpﬁ Epsggglog{glfpno ot CS{SE%PGNFSA ug, ﬁ‘ﬁf wherein the first of
said trlegtresd sec{)IQDa“tfhé’limdriﬂ sitd3ds [catte ﬁpﬁ@atﬁrﬂﬁ(ﬁdﬂ N®&¢tninus o€ said amino

. first_o ' t eat t Wo secon nment sites is
acias350 PSSR 1D Nl AP Hore e ch L IR 15 o< hcbment
sites (§0b8at@Xdowas@dahlibfahe dasmiinusfifsaid hmidRidansfteny eﬁl SEQ ID NO:27,

enbodi nent, the first.  of said at |east _two se

prefezably,dayrsieans of the G isrpiaupahsnd CHRS (extracg lrlmqr%m BNE; | linking
the VAP bMQiCKRACHRRribHRLE R A REB tdablBufef domBB N byl & least one

one alternative enbodi nent, the first of said at | east
non-pepiideseavalert bepd.achnent sites is |ocated one, two or

[00132]" €€ TR ?é%ér?bd%iﬁl&ddhﬁéh@ Sthe YRIEBRTLLEF Eh@ec@ﬁs tei@l!i’acellular
amno acid gosn tion downst r eam of sai d nat ur al

domaig DNt ite ﬂfg% @Ot profai | of( ileeYlel nf pr &Nk dhdtriophage i ifrom 8df to 0.5:1,
lieast. t

S ah 556 1 AR, Abgadnt o b denbn

[00128dt ur allh yneqoefierred mbmm thestep (apRirttierecomprisdiadding to said virus-

like ]%Qt cle QHTQ))) og fé@éﬁ%cﬁaﬁoﬁh%ge g ﬂ%eer\é\)% %E’Lﬁlctwt%{\ﬁnkgr %V%e%uhtgrlg%rably said

heterblaefmnctﬂinelt landterois SMREtPMfemEQ thepmetbaldalrbtio dSMPIS ¢ émwpmtein of

e GATNR S absss 0oy 4L ot Ly P g 20 o 411, more

prefeblyprd: 5es, consists essentially of, or pr ef er ably

nsists of t 0,.aci | D NO.27. .
o0t 2 1 b B R S R B g an s
CCRS @R cBlIPM doBRMIPNSRS is afivdiovt B LpERdh wdthlidn SfengBot more than

preferably consists of the amno acid sequence derived

150 i prefieebly potnppre shan; 100 Yl cprefeppblygnot mogg tam gp yn?rﬁ/@referably not
morch&f YAkl Y one amino acid of SEQ ID NO 27 has been
nodi fied by insertion, deletion and/or_substitution,

[0013§] ef or dmI0pe Prsfared\cambodisesty Bhg Viewstliksrpartigle pf RNA- lpﬁrc@vp@@ge is
QB, PN ﬁl%}bﬁogge dabgl ited by the inventive conpositions

conpi i si ng o aci d sequence derived from SEQ
[00126D NO: 27 ohé pd:f@'pdcqnfbrodiaiehy tlna)CEiBﬁr&:rxtr@@Rﬂar ﬁ@@am&ﬂNtlcnmprises
referred e Qsi;tion fur
cons1sts ﬁf)&%ntlallg Jy prerfgrgb yc nGS}s(tesI on Sal act sequencef use ItD NO:27. In

one ﬁré‘ferr@ émhsdmmem, thdé C€RIS @xﬁiﬁl&ﬂul&rxddnmEPNubMprdemaon'MSBNlS$ent1a11y

of, of BOfPHI Faraist A IS et A uens dered FiweS QR Wiy 3p which

threef piRfddgblp frwy, qrrt:ieﬂablyea@t §mide at:fdaéf SE[Q 1Dl W®t2Ti hasthee®imddifted by

. domgi n.or onmi.n fr nt can
1nsert10nn%e1et10n and/or Slﬂ) titution, pre?egrﬁy conservative substitution with the proviso that

antibodies elicited by the inventive compositions comprising said amino acid sequence derived
from SEQ ID NO:27 bind specifically to human CCRS.



be adjusted for nore efficient coupling to different

VLPs or for better m m cking the natural configuration
wo@Roobhatiemti ve Nt b domain. [00116] In one prefBCT/EP2006/063198

enbodi nent, the linker is selected fromthe group

consisting of: (a) GGC, (b) GGC-CONH2; (c) GC, (d)

GC-CONH2; (e) C and (f) C H2. I n one further

preferred enbodi nent, the Pfnker is a cysteine or an
[0012#}i dat dul onwglte@'rmé cmbedimmes, fhe eﬁGRSr @«ﬂraeailbtad domain PNt vath at least
two %%?@C?ﬁé 1\?1&%' tgssgoc oprl%crarsa IchsE;It\ég%srs]en id g éss %ferta co%? &s of the
annnoampmfuemmblfﬁEQstN(sﬂﬁ of the am no acid sequence of

Q ID,NO 44.[100117 one eferred
0017 ¢ ARt AP Mn reRo8 AT § BHBIOSTRE LR or Pretrably
obtaiAéd sxcdrdidptio i brthoddstheiideation. t h the at | east two first

100158y, 27 o e Brelered, SRRt b SO AR JRBBHOTs @ CXCR4

cxtrabdliuar dbRaih] 4 SXCRACKBEIIGRE BoHaif firaBRbst atany e@fﬁmnitm thercof. In
second attachment sites associate with the at | ea

one pigferied  epbodiment, et XERA eextrapcliyiag rdogpain d, dhe GR%PM N-terminal

extrab&itaP E¥fnlade Iﬁoéﬁﬁl fterie@ r@l&)odftﬂdﬁt Ck | xers NUi@hfap Rkifacellular
leading to a "bridgelike" structure of the Ntb domain

domaip isiprplefbyiaith Crierarpnsiie thewrunbka ragislng bound by t he
[00131] OPOS ¢4l dnb eﬂi‘éﬁfrred Em'oédlfﬁ%t' %Yee gxicrat Nt t@ﬂnﬁnzﬁr éx@’tgge'llllﬂak &omain

structure mimcs the natura conf i glﬁlratl on of
compgiges, gensigtshesgentially of oh eonsistsedfn¥ (Y IDINORA| g ani %m@h g@tg gequence

denvjfg f(')rgt,ncgaEE%iljt ﬁg% 8b91%1¥14 tﬁaﬁae (a)é}glrev\%ﬁié/ i, gfe lglr e ,?gaot%hgél%f SEQ

term nus

ID NE&3( hasbadn modified bzoma@qlon, delotian gmdaof emhsemtlelrh»mfd:rddm tcs)nservative
as f [ r tt nt., si

s b e APRR b S gs gpmorisie

said grhimo atid Iseqpstcetdetivéd ffr&h S&EQ I&N@éﬁ@tmm Speslﬁcztllyrto ihsmsn 6KCR4 In

1 no_group. .e prefe ch. of the | east two
one Eb PRl mbiimeft B E8CRY PERENaR! stper Bl dGRSly Coffbrisin,
consistiiyy ¢yeentialty dfier. canfidtink9df SHQ DD NB@ iscdoupldd &ididCABhiinus to the
. e conposition further conprises at |east two
virusEe @ACKS; f uncti onal mol ecul es, wherein said at | east

[0013Mlo hetrgloge rdferndd brabalimem) #eUCRERY | dxlracedidr ﬂbmhlﬁaﬁztgment is
wo first attachpent sites and said at | east

CXC% c%H%FeH?IPraQ‘}%% ECL7 fragmenty oy %Wﬁr@?%?%?@b@gem%we CXCR4

extraSliuthr FCIh QR &aint Enleat &fnﬂfrﬁésf Udiﬁéfsts%@ntlﬂ@l &CUII &)‘ﬁsﬂst§ of SEQ ID
SMPH. [00120] In one preferred enbodi nent,

NO:2p); gr 38 apmingeadith saqpence degiveramy SEQ éPuNfaﬂag@ thclmfo pofenably one
aminb Tacidl ofcng |Iﬁ I@@@9 I%Efbééd ﬁlgm%@@ %9'1%m<m Hél@udﬁ' z{ﬂdﬁ)r shﬁs@itutlon
particle of RNAbacteri ophage is”Qb. | east four

preferaplyi epasereaivg @é@tlmﬁen,émbéﬂe Proysot thet a@uwda@eeheﬁedt Bethyjigventive

com BB SOt b mifl Rid ¥Elte, AR A0 K2 bind
specifjallykto yhufnam §X @R I padkprefeired fmbedimanty theGMHCR4 exttagellular ECL2
domaEIE ?%%ﬁ%@ﬁcto&iaﬁ?ers Qﬁxgls%fesge%ﬁ%}%; oll' 8ra§ons t}gDes?e%ﬁzﬂﬁle%f% or c?ns1sts of
liner,biye. afonicpdiztd SEQ Hd Np2Dbr dz&'d(ammd amdl stxpianke derived from SEQ ID

NO:29. In one further preferred embodiment, said liner SEQ ID NO:29 is coupled to the virus-

like particle, either via its N-terminus or C-terminus, preferably via its C-terminus.
[00132] In one preferred embodiment, the CXCR4 extracellular domain fragment
comprises or consists of cyclized CXCR4 extracellular ECL2 domain fragment. In a further

preferred embodiment, the CXCR4 extracellular domain fragment comprises, consists



Simlarly VLPs of other RNA-bacteriophages are al so
suitable for this invention. [00121] In one aspect,

W@ bios/13419nt i on provi des a nethod of produci ngP@EI/EP2006/063198
conposition conprising the steps of: (a) providing a
virus-like particle of an RNA-bacteri ophage with at
| east two first attachnment _sites; wherein said
virus-like particle (VLP) 3 an RNA-bacteri ophage

esserm@klm of eralteomativensosdists of cycbhzed SHQ TR ING:29 wnemeydized amino acid
th oS h I e]

sequigb IR S0 TG 205l oL 200 SN0 2880 KB R to an

aming iatid Sequonqer dospsisiog of sonaistimy i BEQ D Q.29 mékeimtht Yirshamino acid

..am no oup.of a.l |ner i due rovi di .at
resid b i ok 10 RLERS BIEAID i PRic® ety cagypther by
at ledst/\@ne&xhelﬁil’edll lﬁﬁnﬂﬁﬁbﬁﬁﬁly Hyl o mSt onb esvealant B(ﬁiddPl@%ly the first amino
xtracel l.ul.ar domain ri.ses, cQ
acid éeggigﬁlap Fl}eyla%fanal?o ecaﬁll §efsﬁug of said (amm%a ée%lmllﬂteﬁlf)t glth each
other\§y2altl 6WaldRt bérRigNBraferab® the (firkt) arﬁnNabldCf@ﬁ&ierhnGOtH@ Ids6 hidfho acid
am no acids 23 to 27 of SEQ.ID NO 27 (SEQ I D NO 56) or
residpg of RETATRIAC PFIG SFAYFRCC ARIRTFY Vglrhqijwla AbROPYSICRePYAS Bogd zl?adeﬂg toa
circufdEReptidiO2d furtMee bRifdrel NenbedinRhiT U EXeR 45K ubcclihiRr #0MRi ddmain

or said Nta domain fragment is fused, preferabl

fragogng gemprses pp camisth off qyehizpd tEQ &P NQAY ONtS@QJIH?rﬁ{Q}%/% rwherein the
peptid@isSydifd PR Chnf ' PRSI at bBRdnYIEr €i n the first or the
second of said at |east two second attachnent sites
[001FYnpr i degnagprefegediersbaditngnirthe atdeastigne q@tlaq‘nels aasltlyn ef the invention.
In on%%'nfb'faﬁﬁ{e}ﬂ éi“f& aalnﬁ%e%t@ el B3Y. %ne? A&Rofiment, the
I'rst sa| secon finent sites”
gastrinsGl'D cermnpribey p@nmﬂamselﬁtlaﬂh ef Igr tcemntmolféSEiﬂ IQaN@ 3dmimone further
prefenga gtiﬂlao m%({l g%s WO Sec Ngesa%qns1 s%ss\ré]\q?agl. Itog, Sotr :E:I(gnsiss?sco?ggQ ID
NO:360 travmdalcbovatise fiether ptfefdrﬂeé cbbdinentn tie gabtrindb ¥ aomprises, consists

csserY R S RAPAR oS ok S R QR R sk SHBReic T bing

amidddll.; (c) |inking the VLP of said RNA- bact eri ophage and

e CCR5 extr ar. Nt by at | east one
oordd]> SCTR pRePERES ot T Gbleas Py Alga R e aTRE4. In one
prefe@od Olbsdment, thé ﬁro@ﬁﬁuﬁﬁ(}BﬂéorﬁIﬁ{st c6fsistsBscalidRly of or consists of SEQ

extracel luylar dopain PNt _to the coat protein of the

ID NQ:$- dp ong, fusher prsferted pypedigent; hemregistan {333 fomprisop or consists of

SEQ 13)] Qf(:f*B’ﬁ bh }zfnelC Jlféfﬁaﬁvelfhnhéf plﬂefélred'@i‘ﬁlﬁ)dfi’ﬁe%f %Ie?% %ﬁrs]tglg g?em‘l:o&lprlses

1, still nore referabl . %0612
conmplis Essentpadly 08%@@@%1% SEQ Ha N&x: %%W{ﬂashe a3t B a¢id fheing amidated.

[OOI%I NG 1{ Qng %rg‘el‘féd' 'éﬁlbb(hﬁleﬂartﬁé 6l RabtVhid) aﬁ)cfgen comprises, consists
bact eri ophage a het er obi of uncti onal |1 nker,

essenfijpldy ef or cgmseqt@feg@'ﬁt;m 647 d-heagsreobiSERNDGA A praferals witha linker
oo S e S A S R A e S B e

-tem@(SEQpEMB%)bI y from20:1 to 4: 1 nore preferably

1. | e L&d ] iR i
oond: 3\ VRS8R e, AR BAAERCy  ghER s wi o
linkeeadnmised, barlsits eswmedlly oPb consibis of SEQADN@E8.out in a

[001§ﬁ ut I % 0\1% tprr]c.afc.larro 1y g’&ﬂgo%nrgent 2 gag@m ofttgéjl thvention with at least one

second attachment site comprises, consists essentially of, or alternatively consists of an amino
acid sequence selected from the group consisting of: SEQ ID NO:38; SEQ ID NO:39; SEQ ID
NO:40; SEQ ID NO:41; SEQ ID NO:42; and SEQ ID NO:43.



150 mM preferably not nore than 100 nM preferably
not nore than 75, nore preferably not nore than 50 nM
WO 0®8254123 n one preferred enbodi ment, the vir uBCT/ER®06/063198

particle of RNA-bacteriophage is Qb, AP205, fr or GA,
preferably Qb. [00126] In one preferred enbodi nent,
the CCR5 extracell ul ar dongin PNt conprises, consists
essentially of, or preferabl'y consists of the am no

[0013ﬁi d sétqi;etnc@teoﬁ $BEQsikiDn Nae Z)f sequan@nEGbWéEEEEe@ part of gastrin

n Xtr lar d |
sequence g(‘)jukggstﬁ B%rnSI g@S‘e]@sen ?qa m11po agqual% ?ues pd.b atBe N-terminus of
EGPWHJEEEE’; E apposition oaemﬁseqmcejEGEWMEEEE cadd ibv Ecbr bretﬁmlﬂ;ﬁQ

h tht r ferably t WO, efer
001350, S ] ety e mios rr By ¢ cETP
fragohdh® ernt b furthelr qimfexmealﬁhbmlmembslid CETPOfragriisne foemplibaeg, consists

conservative sybstjtutjon with the proviso that
csserf ot B gt oL F PRRPHYE RV DO PO SCHTOA D NO32 o
poly;%@fiw dcpivedfr&@i SEQRID NO: 329 ihwhBiCk) Ued) pefEtes1y Wedathing mnSE@SEQ D
D NO 27 bi nd speC|f|caIIy t o hyman. CCR5. [00127] In
NO: %?nléas dregt @rliigd ditppenrtioideletion: arsiepsubxiitione Preffrafily conservative

substg:@t'f@i WitPMNe prévidd B4t ahBBtRltes tel’i@iteﬁ@ﬁ@ﬂ@m@&ﬂtﬁ@ Q&ﬁﬂ;snﬁnﬁ €Smprising

npri ses, con3|sts essenti al | or preferab
said e@mquties desived Heomy ﬁEQoﬂl.\Hp&?s@a% éPR,ceﬁceHy SE@EW%ZPNY human

ceTp00128] In one aspect, the invention provides a
conposi tion obtainable or preferably obtained
[0014fd c or dilingne prefamed wmbpdinhenti theras laphangtantigen i @Cd5aqrotein. In one

o8 SRGHREE P A R o AL Rl R0 of o
polymaph@a hannugagmmﬁcubseqmnye sOSERQ MANQHS om@meptldqﬂedmi_ from SEQ
L e g

SEQ pIDEiNﬁ # & chaeriead Imlﬁlllﬁed b§h ens@bﬂﬁﬁﬂ dbletuﬁr andiad substitution, preferably

consetrﬁaélve S e%b“‘f‘?%gqgg% p[r%\imé) tﬁ{% Bﬁ@%ies Fﬁcﬂgh iyy g}etéfenréep séedcomposmons
compeidtng Ghidgiatypeitide d@Kﬁ‘Mﬂdﬂa SEQHD’H&O 485xinicspetificdlgrto Sapproferably

conpri ses, gnSé ssen hy of or_.consis of SEQ
hum i gcoprelzre ‘a‘El?td affoue quiisepdt 2 (g frasent B one
furth®&Prfrred Embddirfidht!the €8a ﬁﬁgrﬁére e Eﬁseﬁ Vgdnsifl 9§s@itﬁml Wf, @A onsists
am no .aci d, of SEQ LD NO 30 has been npdified

of a palypeptidechpving amunqg i seqpense 25 ¥EQIPIYR: A AT 2 B?I&D@}/ idg,flgrived from

SEQI0N(B4Y,ah WHR hWESirétbtably Qe Wintdd doliCo IREQVITSROL4¥aas been modified
antibodies elicited by the inventive conpositions

by insestigf idslctien anslar submtingion.direferably ronteevative subsiutionoyitisthe proviso

that Jn@b&%s%ﬂm@drbgr tﬁ@ﬁ@étftllvg @(Hl osftﬁn@wﬁﬂﬂls G54 pollyﬂe ﬁ@ der1ved from
t her rred nt, the CXCR4 N-teér
SEQ éRtNQzé@bm@ smlﬁﬁdbafp rCS@mmfptablydaglmae 648 sting

senti [ ' -
00 o et o ienBlofBinat Baflgrbiby Bythlold b mdyiip of e
invention. Bradykinin (BK, KRPPGFSPFR, SEQ ID NO:50) is a major vasodilator peptide and

plays an important role in the local regulation of blood pressure, blood flow and vascular

permeability (Margolius H.S, et al., Hypertension, 1995). Bradykinin exerts its effects via the
B2-receptor.

[00142] des-Arg9-BK (KRPPGFSPF, SEQ ID NO:51) has overlapping and distinct
functions from Bradykinin. Evidence suggests that des-Arg9-BK is rapidly generated after
tissue injury and modulates most of the events observed during inflammatory processes

including vasodilatation, increase of vascular permeability, plasma extravasation, cell



[00131] In one preferred enbodi nent, the CXCR4
extracel lul ar domain fragnent is CXCR4 extracel |l ul ar
waeloveitsy1BXCL2 fragnment. In a further preferred PCI/EP2006/063198
enbodi nent, the CXCR4 extracel lular ECL2 domain
fragnent conprises, consists essentially of, or
consists of SEQ ID NGO 29 or,_an am no aci d sequence
derived from SEQ | D NG 29, 3%n whi ch two, preferably
migrgion, pam rand chyperalgbsiGFECR/IxD M@ 29 ah,agadue.wﬁ)O)rd@Hszrgﬁl-BKy exerts its
e | eti on and/or substitution, preferably
effect:s Vzastﬁlg\i/agfr?ci? t%subst itution, with the proviso that
[00148)t | bodKesnddDdéseArdg@-BKokave Ibecri mmmtlltcvplay anqlo§i deverlsinflammatory

e R 4 B P R T Kt

1997pnr Biperimestaleetidsticerenggests fieat GXEBQBKG&&SF;&@QJBKJ lply £€dl@ during the

develoRen B e BRR Ll PP ST et Amkespe’ SRR P el Thora,

19920 00dIeNR. W& 2f, Qe DRI s 01 987l d am no acid sequence
derived fromSEQ ID NO 29. In one further preferred

[00148l+, i e 9pe furthep profmed cabedinsniydhe Gradyking, of the| iqvgntigpefurther

comﬂﬂséé@ lihike® ARRYE bl e ON-tc@inlrkl§ bf WeBrhdykih B?ﬂnmlﬁ%ﬁtl refe rably the
Ctermnus, preferably via its Cterm nus. 5

linkep, §RqUERSsf 16 ra @XFtcneh dione ferther peclesedrombodimant eth lﬁraciy mm of the

mveﬂi!faﬁ%ﬁaef EGHAPTRAY a RARPRIsSER (RE CHAHIaP B?th@fBr&il&ﬂninZ&Qhe invention,
CR4 extracel lular ECL2 domai n fragnent n a further

prefe}:ﬁbbr éhor gkes ndsaerinaeris 2 eyrici@xdR4onex furthee [praftrsad @obediment, the
Bradgl.lf’i)lg%?ﬁltelﬁgpﬁ)(;ﬂ(% nséé%?é#rﬁsis?seq?%ﬁ@ C}bgﬁdéng)of or

ternatlveyconlsts cyclize D NO 29 or an
[00145])c| | zdul @mm@feaed d:mbedvmnt;ehdemtlgmdﬁ rtlmntSEﬂyOEDis a des-Arg-

Brad}wgn of t@é qllnlfezn on, %E%ne E%ur'hgr %efel%c'd gl%ﬁodlmgnrte{h% co pog {131% of the

am no aci d sequence orrpr si'ng or consis
mverfEEﬁ) mlﬁllehd@oﬁ@nseskaehﬂten fused t |thesN-tammm; oft ded- Axg&raldydnmm of the

resi due of
inveriigf piftREb S T U sep e g oBion dp oy ATbbad Sl gmpodiment, the
compkz))blﬂgil of khe?lﬁﬂdxktllr)ﬂ rather abprisey aatnkbteﬁlsééi e glOMﬁhlﬁﬂt ofhdes-Arg-
Qn, rer.era r no aCi reSi ue a t he
Bradylqain of it doiiy, SOl B GOel SR Ko VSRt o further
prefeiréd @mBEdimt! the @8¢ Ar@BRAYkiRY oFlthe &0HEbR BEMPX@ASISr consists of SEQ

Preferably the first amno acid residue and the | ast
IDNORIno acid residue of said anino acid sequence

[00146]t €T At v hlbiRRGReRkOE EmBOGiIARR, RRPILI 18Rt Qﬁ@@ntléeﬁaéj)‘nﬁﬂlses or

to a circular peptide. I'n a further preferred
alternativel vl Fopsists of ehlgastyucrantigsniq s of thglantigepof the dpieation.

[001{\639 e g‘ltr is %ﬁ&‘%‘ﬁ \:h%ﬁ%)sgé'ss@ﬁ’ gp in%héao?ém&ép&deg 6t éﬁf@g‘ IQqulre the full

wherein eptide 1s cyclized
lengthpf 2 protam mddisqallryeisrrr@rele cantaing frierathasone] apOgA B epitApe he antigenic

site. Rriﬁ{grﬁ{e[l@& {BER% tma31 lgbesu?ﬁmcj:n??@&onw atalgcylslt g&@%ﬂtﬁgl%lc site that

In of t Inventi'on. I'n one ment
can Heemgnd mareunmspdcfeally by gastitibody @ by7a Ticall ogveptpr within tlasdcontext of

o SRR 05,090 141 Lo RTBELA T FEIAYSof i

genelfally tkhewn pr Ehﬁaskﬂledi pewstro ch the ratt, Mektedg) as detérmirs an't'lgemc site(s) of a

protef % fcb t]n%gl(nli éls ptgf’sgg?ns t§nt | W{%P@%g{,ﬁ%\?é | St %ed some ogthese

methedsofeshh ;ﬁ?clgraplt 0699736 [0103] dndl TheSO$FRE KIS diSclo @.ﬂé}é‘dré; inﬁorporated herein

by way of reference. It is to note that these methods are generally applicable to other

polypeptide antigens, and therefore not restricted to IL-23 p19 as disclosed in WO2005/108425.



essentially of or preferably consists of SEQ ID NO 34
wWth the last amno acid F being amdated. [00134] In
woep@epsaterred enbodi nent, the at | east one anPCHEP2006063198

progastrin G34. In one preferred enbodi nent, the

progastrin G34 conprises, consists essentially of or

consists of SEQ I D NGO 35. 5€Bone further preferred

enbodi ment, the progastrin 4 conprises or consists
[00148] SEQIh Pnd\pre&Tred Iembodieleaﬂ ofethedvienteon; thet VIEP withedt deasteehe first

attac]%nen? %j]tte hlgnkedt t? %heoan‘i? %2‘% S e in enu%%%ln{ﬁrﬂk%gsz gng é)erclzﬁ (f %]ttsachment site
via at lawt oﬁmpeptldealmrﬂ Geﬂeemmghmnﬁgéramf thd DOdBibh, grefeably antigen of the

d ' t h { i .
imvefigfaf oBier H88 12 TS sidh Ry PapY FOGPrEF B agis, oven more
prefe%ﬁ;t le$sithdd 307an3m(9 adidsa g;r‘iﬁ-rﬁan(e Sighled, [2ithén idiBnallp orepreficablyyto the N-

rsequen sed to its C-ternm.nus, nore
or & feainys 10 e BEPE (rrsvig Tecieat rotsimabasmklb OERiion By jaiso be
effecféd rifdeRihg s n%ﬁ@:ds Qf R ahfiyen $fO0d 8Rbntlon i3S MEtadt of a coat protein
erred e di nent, the gastrin of the inyention

WherF Lpéeoofv&hﬁ 1FORL ProfRiR SCERAS a8 dheen (dsjetads that @ Brthem, Fqfgrrady to as

truncBfiorCtkahtS TuthtichGhitaids May 38ve WAR B Emingl, 8B tchiaIQEH RS of part
enbodi nent, the gastrin of the invention with at | east

of the prauense g the £pat FEFipraifor skareple B hd speaific Y&RJ{BoAg, amino acids 79-

80 are §&ﬁzﬂ:'eﬂ @Jltlh% fBfcig 1 itBhd ThOAlslohrdten Bl pleRrfly f%ﬁuriaffk rle111ty of
aci d sequence se cted fromthe gro;sycon5|st|ng of

assergifintea NOP 3pon Spegssipn nbrch gan 4lgetrahECyORIOpYy.-

[OOIAI%)t 41 Fﬁl’r:lg ng'h'B a%ﬁi reﬁ ngQd&\éQ té@%ﬁ%%étﬁ@hsﬂafmel betw&n the

E at pdsition one of guence as part
coat pfotaymsnd fm‘elgle qpugmeeGlygmb ang gerinic nesiduss Elre)par@ulal\l’yefavored amino

o2t Ll B, ol 68, ol Al M s
flexilibityl dhick nﬁy(thpnshf the pbtentiaDdestdbil iz ] effent oﬁlﬁismg effercigadequence

nmbodi ment l.east ..one .a en. of th avent
into NS08 § YETbun LAl P oy Bt 7y S8y by he
preseBdsfithaordign d:pﬁtepeCETP fr agmsnt corrpr | ses, consists

sentlall of SIStS ptlde hav|
0§ 10" 18 ond aSfirecnsiiregt 10 RS YEPRS gtV e wherein
prefeetdlyi W@EMEQohﬁrlB@&%ltemﬁhw EnsibRf apleadt ®haBlsyon protein
one am no acid of SEQ ID NGO 32 has been nodified by

and 3t {fagt opg ¥iral CORPESBN and/ or substitution, preferably

[00153 NS er YRbihkE erfibRBrhértd! lheORt 1¥dst Bnd AR OFVihS Gnvchi@dn, preferably the
antibodies elicited by the inventive conpositions
antige gh e dnyegtiem rensistng 9%1@@% han §@ aminedacidssigh Sedised tyay mymber of

othelbshﬁij c<§a@ Sthélﬁ Qﬁlvéfagl dr %x&k_ﬂigs t@fh@f(,efeﬁm&{s Gf‘z{rﬁ'ﬂnc%a%rm of the Al
I'n one preferred énbodi nent, the at |east one

protea'n Df %(K@lqysl%éf pYlotetiah, Tntervigelegy r3e19elr5r €Q9@xberdbeieg inserted
between Hpog;%{)n 95 de 'H] ofctﬁeTE It %%ESI?] 198 Qrs ex%}nr%nle oz ovsga !etl zx Uglnterwrology,

a pol ypep In ho acl d seq
39: 98155 (382499)) @SMQe@Aﬂrprateﬁl%MmNIhe&ethd epitope ik fusedrm e@-terminus of

the QBCP extension truncated at position 19.As another example, the antigen of the invention

can be inserted between amino acid 2 and 3 of the fr CP(Pushko P. et al., Prot. Eng. 6:883-891

(1993)). Furthermore, the antigen of the invention can be fused to the N-terminal protuberant f3-
hairpin of the coat protein of RNA phage MS-2 (WO 92/13081). Alternatively, the antigen of
the invention can be fused to a capsid protein of papillomavirus, preferably to the major capsid
protein L1 of bovine papillomavirus type 1 (BPV-1) (Chackerian, B. et al., Proc. Natl. Acad.
Sci.USA 96:2373-2378 (1999), WO 00/23955). Substitution of amino acids 130-136 of BPV-1



ID NO 45, in which five, four, preferably three,
preferably two, preferably one amno acid of SEQ ID
woenoda3412s been nodified by insertion, deleti OPCHRPZ006/063198
substitution, preferably conservative substitution
with the proviso that antibodies elicited by the
i nventive conpositions conB i sing said pol ypeptide
derived from SEQ I D NG 45 bind specifically to Cba,
L1 W)iﬂefaermggn fodirther iGEation ns ke @r eMmbpdiggntenhdll nmvettion; Harther
embo%.t}m er‘? gugl%%e%ont I&%ﬁc’: {nt%ﬁngio%cg céat ig)ﬁlﬁ,tmuu s, r{‘%&é%%%{egtlg %lgereof,
to a @etwodinvfasienhavalbesh difclosod imWﬁBi(E)ﬂ@OQ)ﬂ4@ag®6ymm0i topage 68

. Vi am no acid uenc SEQ ID NG 46 or a
tine 15300 B o i BF PEROGEBTTRE NG, 46, 1 wii ch t o,
[00152] ef er a:bla)dotbﬁeprafﬂ‘rﬁd) cabbdineht, HQat [9adiOnéGankigen bE R invention,

sertian, del et an /o substi tuti
prefe i FR1EFH o Mearvsaiv SR v Brn 4 SHG HEh P Pially with
less th&230 zﬁﬁihd) baaﬁ i€ Fused todith@dhdN- bite crtmﬁﬁus\bea@maﬁélﬁ | RSnts or
conpri sing said pol ypeptide derived from SEQ I D NO 46

fragmintiqthergels jof ROKM Pag ; T 0B EyrisT proferrrdnengapdiment, the fusion
proteiPRAATlcomPriRB 8 spicst, %él@ﬁ sBIARPAHIE Mhsed 1d18e 863 hdRh, Bhgments or

the invention is a Bradykinin of the invention.
mutapis repsel.af APEBkanddprtiegprthe greption Ricfesby said spagenpoypposed of
less that? 96“}4&%:1%51 H@s@tthéﬁezoa @Qen%é% ?r&&abl%&% LRty of Qtlilﬁnfoﬂ: ]Srpférably
| ocal” “regul at| on of bl ood pressure l ood ffow and
less tharsTayniap agids-neabi ity (Margolius H. S, et al.

01470550349 A0 SR B Bl

altemaﬁ:vmcads)'stm@@elmaléy b&p pirmglikenphritiils with cit ldastnuleifustgttta¢lmnnt site

11nke§ g‘ gty #éhsrt] Ione an":tVI ?%}% 1%\%%?81? tW%thtalt1 ?eas o%% sec Ez}fci ent site via at
endr &t arter trssue ‘injury ates

least me3¢ovalﬁanttlimed,qwfmahlymlhtsmwlem band 1sragaon+]fej>tam1nhda Pyeferably the first

roce s_incl udi.n ncre
iy SRS TOtp AP ool P %/ o AT P AR iy ufther prefrably the
first eabhmény sigd doefnotRAmprisd idyqy etildydas group dalal pxéférreﬂ diabodiment of
al , Pain 200 Des- Arg9-BK exerts its (}a cts via.the
the st QRRHioar ot T ASP IRl BT a8 BIETHEATE 'l fino. Eroup
prefck£bBOtht @RidoQrilpf adydimd Rsithie. HEMREHRE ptem‘nlea Bbd¥nt of the present
di seases (Cruwys S.C. et al, Br J Pharmacal, 1994;
1nvet@3g,stp?r§esonde;tttag}ment Wﬁ”ﬁ?ﬁ@ﬂ?ﬁif mgprabv 18, ggl?l)fhydryl group, preferably
a Sulgyg@[grq?&fad cySiéindence suggests that both BK

des- Ar play a role during the devel opnent of
[00138t hna le @ﬁ?rquf%é@ﬁlbsd@en@f ﬂ%ﬂ inveafipn, Relpast ppasfirsyaggchment site
£ 88 prorbrabB} is Bn arfihP BN Ry grfap/¥eef ty@he refidhc and
com&é R%splrarﬁIIS % g‘% P [00142f]a 'n one furthar & oo
the qirlea%rqneose@mdo@ﬂan@mnt mmecomagskuommefeﬁabb'h@, ansnéfhydrmh group,
sed to the N-term nus of

prefe%&esﬁ%%%8%?%‘%%?%#&@%%1&%% preferably the |inker
[0015% quende ohs p@feslgcdtembnélmehhoibthe ifiventigre rthqomlgel pEthe invention is

ini e .
linke qu?é g}eig’t %yl | ker&?%llgcgg ssO{rﬁ&&vC t#l;ﬂcYaFf %r]pl% 'i)g' f)y using a
heteramﬁnhylkonal crogstlinklee In preanted @mbodiments, the hetero-blﬁmctlonal cross-linker

contains a functional group which can react with the preferred first attachment sites, preferably

with the amino group, more preferably with the amino groups of lysine residue(s) of the VLP,
and a further functional group which can react with the preferred second attachment site, i.e. a
sulfhydryl group, preferably of cysteine(s) residue inherent of, or artificially added to the

antigen of the invention, and optionally also made available for reaction by reduction. Several



preferably the Iinker sequence is a cysteine. In one
further preferred enbodi nent, the Bradykinin of the
WO pwensd1eh conpri ses or consists of SEQ | D NO BOI/EP2006/063198
[00145] In one preferred enbodi nent, the antigen of
the invention is a des-Arg- Bradykinin of the
invention. In one further g eferred enbodi nent, the
conposition of the inventi further conprises a
heterpbrfluentiofial sengs-tinkerhare kiaaver toi theart. dﬂaesiaeisclwdegtheprafbyncd aoss-linkers
[ n b t Ik a
SMPﬁf gﬂlergeaegmfnf\d(% St ﬁé§p$1}ei eérilr%e % b-STRA SO ﬁM%B Sulfo-
SM(Kb ISVEBL, SiA and botheh erossakirgketsi availdbl fdn ealxampierpﬁ'dnséﬁ Rierce Chemical
i nker, .fused the C-termnal of des-ArQg-
Compgnyy $d hax g ApF g’fﬂcg%‘}agﬁfé’}‘% B‘faﬁu‘fehtgwf“ig‘ﬁ ﬁ‘é‘}m%&‘ﬂ’é AE °‘i‘eshl8°t‘°nal
grouft W&dcavd @owards suifhyltyt tghips.pTief abdve dmertioaet rSs-linkeheall lead to

form: des '%gj? B a%é%%ryfn of; theﬁtfg?\{grgﬂtnt)%?puﬁgp éhag%ﬁléar{mkagewnhthe

sulfhpd@f giots Aeisthefl CEBNGE, crbdidinkérs |seiamle B PRdctiEeBf the invention is
nprj.ses or alternatlvelg consi sts of at | east. one

charag];ﬁ:pgﬁiel?y tEe glpp@cgpn t)]?ﬂedlgﬂﬁ eglg]lfagﬁbepﬁe@n It]??\f"é‘ﬁgqndﬁ the invention and

the \TAOdgbhl coplirgS PKAGWA drbi31inRQs %@1815% H? tPthid (AW NRIER] EdrleXample,
does not usually require the ful ength of a protein

SPDRprdl Yol G-yPRP fFigicel n contains nore than one antigenic
[001!%?' t OD% ngre?errearéhibgﬁﬁieﬁt ﬁfetcs g&ltﬁd'n%%ﬁhvéﬁﬁo@ﬁﬁ’meﬂ'éomprlses a

be sufficient to contain at | east one

pe
linkeg rlﬁlgglemng of asecond attachmantsiic pra the dantigenfdheioldntion IS aghigyed by
the a cf’aﬁ&i\ﬂg_gg E%éfe?abk] Q(%taimlﬁ G Reta&ron\é" athhJ] a&H %uﬁ:z%w #¥econd

|gen| Site or sites can
attaclatetré I Siie n@dorldylg atontlnnb@scl‘asﬁres edfhthisq inventpe n dhetefoye, kinoaupreferred
h 0 0
embo %né éﬁ Iﬁnc res?ngic iR entg n, a 11nrk8 %Iagsolmsa eget}) tt}a z%%u%%%gtet‘ag n}vlelgltg)n by
way pé s easti ane tchealaltthon&’mﬁl@&blw 851215 léaalsomL afpically exic poprizle bond.

Profibi A T PPOPIES oF BUEPEG R, @UPHE A1 ALl A BP Ry n @

furthergytcfoired @hteidane. thd linkles cdmprrsest esulfhgdryl froGs; preférhitdg of at\teine

) eral | JN ca t her pol t.ide anti gens,
resiafi. et PRl SPbr b BF BanpaopAes ihf eyshuhe DS od
[00157) \ﬁm@%/séla%a f [iEds beth @iB@oded &f W05 09R8ANEIHge 32-33,

of the invention, the VLP with at |east one first

which js,incorpasaied aqreip by way pRIEEIencs t he antigen of the

[00158]V ent i kit Jf{i‘heaéntlg&ﬁﬁtthﬁﬁeenﬁﬁﬁ e FLPRIGRERPL h&bﬂoeolﬂlhéhonal
at | east one pepti

e bond. Gene encodin en o
crosst ke Wﬁtﬂgém o prefrend apathods descread abpve, n&ww&%ﬂwf thegmtigen
of thJ: ﬁﬁ"glﬁfontt@ 83 VP RHn"RicAkl RhioR. r(%n@tr ARhddsdPlink 19@ gl%ranﬁéb%rbf the
am no acids, even nore preferably |ess than 30 =
invori o R4 G nchide mpods wcrcl e evliece 0f Hur myasien frdtbg-lisked 10
the V&Pe{lsgﬁ%me X?{B&dlﬁﬁ'i&e EB& ;Nl{l“? t’l%h %%g of &eﬁ&%n&ﬁfﬁay ?lso be first

ento e coat protel usi on nma
thioldsed fbfdueh: readtidyy for esamplé with Sédue 8688 oofminbibickant T}@ranbgen of the

1nvet}tfag éfﬂa}l %nélljo%ntldnt ﬁ‘ Qe(ﬁltughltr%@; th%Il b2 c%ﬁ@gd J 83t \Q?%gf(‘)ws After

eél’n sequence een
sepamhxai ofah@exfcess tlhelatmredemgene thetantigen dfthenowntiomis nwc&dtv\sth the VLP,

previl-tl)-{lﬁlllyé 2f é‘ia eg eYrnglgl O%ier@@f&g&%ﬁal cross-hn&:ert gormnﬁrllgl%g a cystelne reactive

moiety, and therefore displaying at least one or several functional groups reactive towards

cysteine residues, to which the thiolated antigen of the invention can react, such as described
above. Optionally, low amounts of a reducing agent are included in the reaction mixture. In

further methods, the antigen of the invention is attached to the VLP, using a homo-bifunctional



of the sequence of the coat protein. For exanple for
the specific VLP HBcAg, am no acids 79- 80 are
wo epbasges with a foreign epitope. The fusion pPOL/EPIV06/063198

shall preferably retain the ability of assenbly into a
VLP upon expression which can be exam ned by
el ectrom croscopy. [00149] _Fl anking am no acid
resi dues nay be added to i idrease the distance between

crosstlinkercgwh apebtaalidehydel IBS)G,eBMﬁPE@Ht B|Sé (Pd:érgec)ion @thgndnown homo-

bifunZfforal Erols %Jk%%e\?'ﬁ]?rﬁ%cggrai ﬁ?o%' rea¥t1veat\</)\9vr %9 2 Gl gds

hide grf)@ 5 9t carboxyl
equéences. 1
groulselfuimrMId’ confers additi onal fI exibility, V\,hl ch may

1001911 1 T4 b BB Eios BB n ik S tpB i Srpiises or
alterr@fidle]l lcmsiut§dsss¢duelly of &K irey-Eiecgartidld hnlteh&o aﬁﬁgbﬁtﬂfyhebiywédmen via

sence., of the.foreign e ope. In on
chonfyf i AT Ey 6250 DR OB PISPCORR JF 2ok fidalept bond. Such
interaéibhas MEIBAEHUD nBY Iethieddad |ayti Sonlaaitibods dhteraMidn, eebb-15REd theractlon
alternatively caonsists of at |east one_ fusion prote

Linkigg qf the LA thepqtiscn of the ipgrppion cambsicifectedion bjotmyjlafing tﬂr?eYLP and

expr@ 5RO the ARCR of tHEnv3htidER A trEIS iRl S protkint he
i nvention, preferably the antigen of ‘the invention

[00168Hsi st ege prefereasisem 80 cdrthn invaetiars theaNLBeoff the davention is
recorﬂblﬁémipglgro&]{ce@ﬁageaf %6/ t raﬁ'(!l Wﬁngl%in ?H i @88Pis &Sen ﬁ@%&oﬂge o¥ h(t) teRNA,

exa term nus o a truncate rmo
prefeﬁdblyph@st eiclciofaci@p Ihkae| fosthdr prefErredvbmbatimerit, the composition further

I 9 0
compfibCal 1 SR paifailot shkssiiddonic b’ B9 uctiabl aeaeed i or
enclosedinpthe VIR zmtlﬁkfaltm pedferred Embodiment; the polyani@dc nderbmolecule is
I élt%%c)pa? .dldea):ri(ge (p&ot ei n fusions where the
poy B PEF& G A PLRLES 1??1 ‘C-term nus of the QbCP
[00161]t eEsscatialtyr ficeCatlost RINAppefcrabbnhds® nddciaaciti$) rhe eetﬁfmzlsﬁ:ntially

t he i.gen_of the inventi n, can i nserted
free %ﬂ?ﬁﬁgﬁgéu greferahly; hest gpcleig é"c P %ﬁﬁtsﬁfggﬁﬁ‘& poferg fo g’F amount of host
RNAP ferablfi Chos® néddc &8ills,( doipeibgd by Lihé NEIPTBYHEch bﬂﬁ&urﬂl'tppl%l? and
t he |nvent|on can be fused to the N-term nal

prefeﬁbbt iesp A 3B LernpIPiepbly levs thaneOotsa Mopt BrEraklygessithon 10 ne, cven
moreGRABRLNTS B0 XYY prefiably 1AL il e, 05 SR} OBy s
than Paygi mbstrpmefbrably less tiedheX @d Ipgr ing of e VIER. dfost apased withir eherafore-

mentt%éﬁg:%g"r%?{%nﬁ% © aeélt'h% °\§t' L#i»at%lﬁép% &ﬁ%l ge%?bi%ﬂy produced.

Conv@ﬁﬂ&ﬁﬂﬁetﬁgﬂs&]f: gi%tgihgilm }MaBéglgfuaﬁiﬁﬁﬁj)A,hﬁbﬂbﬁlbiytﬂmtiechgﬁ arr]e known
0. aCl das (0] - W t antlgeno t he

to the ﬁk}@?ﬂ pson; 18 thy ah Thy tynignd angrarefertsel method; tp determigg, the amount of

RNAFli)Vréf&ﬁBlyeﬂﬂé% g8, Sin Oacf:éf&hﬂél xﬁlﬂi igtke Pre@dnt til@niidhy @NHELAbed in
coat fragenents thereof, to a

angdea 7 of 6{}@?996&3738M2r ﬁk@d rpalv@cvo%ewoéﬂ%whsme iagpligent. Identical,
s1nn1glo&%glgg&u% %oﬂﬁﬁ’&ls Q?e It}‘ﬂfb%ll? Ond &ef%%?y G&dl fo e lizteﬁﬁgatlon of the
herein are i ncorporated way of réference. [0
amoynf, o Rdih erciprplly @rwl@g aélﬁbdét wentive chmpesitiong aemplmm V Ps other
{
than 8, THE tholinchihs oo @ionPLBABHR Rtard e SRR (Bbwicdge of
the skifled pnrﬂinllg{thmatth'l‘he numeric value of the amounts determined should typically and

preferably be understood as comprising values having a deviation of £ 10%, preferably having
a deviation of + 5%, of the indicated numeric value.
[00162] Polyanionic macromolecule: The term “polyanionic macromolecule”, as used

herein, refers to a molecule of high relative molecular mass which comprises repetitive groups



| ess than 50 amino acids is fused to either the N or
the Gterm nus of a coat protein, nmutants or fragnents
wao b@oedfi2s of RNA phage AP205. In one further prPErf/EP2086€1063198

enbodi nment, the fusion protein further conprises a

spacer, wherein said spacer is fused to the coat

protein, fragnents or nut aghs t hereof, of AP205 and

the antigen of the inventi Pr eferably sai d spacer
of negatiwpwbage dke $tachire dlamhiGOcssentisfy ctambrgses the multipdrrepétition of units
denvgr o Cetlrla eop rcglgc?ei)@%ﬂ a}% bg ammr?gacglgl otfvlc)l(séf%té\j olecular mass. A
polqumlﬁcemaeldmerebtdel ishad hefe & meolg@uias emlghlt of @an lldastrQOOt) Healton more

prefefDR A et 0P TRl Pt Rior SR RTabEot FROH0BD Datspn. g term

“polyfahiogic nidctcnadicorlel’ as uided hleieitl @fhidally atid prefefdblyorefersatota rgélocule that

vention wi.th at |east e secqnd attachnent
is no canabiy; of AepAag dpll Jke RIS TR B oo ey Mg gmoleculc”
typicSIBY Ah& PrefO@PE Ehilcd) OTBIARR! fc&td?® Nibands] Qher@ah ym&ﬂe Epreferably
first attachnent site does not conprise_or

furthermord, PaFlydes giramnogimelgteye Syhstangss e asp ey ke, HF%FPEOH% ligands,

1mm1iﬂo§t§¥1ul%fyaﬁm@tacﬁ§ t AP oI e RIRP (LB, Morb Spré’f@iﬁbly the term
sul fhydryl group. I'n a preférred enbodl ment of the

“polygpiegisnmajromelaeylednas psrd Rarein; refars 4 @n@alecue tthat is not capable of

SRS p hebesah f lecule”
o SR Ol oLPALK bl P80 s i
excluges irpraunqsiimplatore gubstehesdi terof “impenestigwiatary isabstance o used
h 0 t No) I

herelfl i%fe;@ g)uF??] El%ctﬂggfg ucg,ﬁzibti A e!? g@gﬁ g]zd/% u{nga% (?}Ig nﬂgl&ﬂé rgsponse

Spemﬁf:alhr agylsstehqmmg‘fmm@h]sedl in the preseyt ipveeti@r.r ed enbodi ment

[001&(1 t Iileost ﬁi(l‘?‘x” Ipre eral?lgt e@uc c.alc(:)arllcei‘ds]c 'The ttel%} t‘]%)%p ﬁﬁ?\t p%efgrgbly host
conprises, am no

nucldic afidsP’ abthy: tam éhm;tﬂtN zg,rmefprabl& h@stl r;ushem&wrde,&mdu&cmddryt sracture”,

as usgci %‘Fg‘?’?ﬁfe&r}s §hee1§$)§u<rr e;fgrfl ¥ na?lglc 8018% :f]%afngr Igglgfphléy synthesized by

the hsstl T]ibyRiN)}Ll prafeeubp; Micloic ayds] maﬂ&lof)ve‘sdr,dluﬁlergb @Béhidgl athoﬂp]ﬁyswal

ferred enb d| of the jnvention, nt|
chanfis g, G pTEBTHArS Ol TFoe R of Sphanu Gouts o RRA e nuctec
acidsg typsaHy aMp@&rawww Gal loy trndvdatied ﬁk&bhg{ f&YexdﬁlpIégthé size of the
het er obi f uncti onal  cross-1i nker. preferred

RNA, prstitnbhe mrdeic @pids.fagse be shartensdoor %ﬁ a?coeﬁla&, Stryqig dhereof may be

alteréaoﬂt)@'b\'fé‘f Aol SURA résAtial ROV UG aNstIERGbidMEd & HBERNA, or
preferred first attachnent sites, preferably wth the

host myelgigacifsoup, nore preferably with the amno groups of
[00164{Si e M&ﬁddg Y& GSternbie Méedn}()lugt oiamAaantiUcB tr&ﬁ(:e f:ﬁéna%duﬁ{‘él* RNA

group which can react with referred second
compgisechiesh e MLPshave bedn, disclogeds i) WW@EQ/OWQ Bt filed b fthe sabieyapplicant
t <l
on CRlone S R0 Ehd Mnkstifc ity 'BARAEH, i€ burBilaP bl €115 3 17, are
incorpdreted rhecbin bwwaywtﬁlre"elfeme Redwrinigoor ¢hyninatuigché @mount of host RNA,
prefe?% f]go%t Hl%%eﬁcr gmpﬁmié g%f'eeﬁ{fﬁ%g u&vy A e‘;d; 'ir' Eé«gf(rg%pZ)ss s,I suiéIEQSVYHﬂzitgmatory
T celBkdepbrs@iamd cﬁ@tp)usal dell- Ih@SnseSalicf ath&rMBwantSd kide <EEBS such as fever,
SB,.. S| A d
whil Bl SRond b MR Yt Beans Moot B Fiefhm o

[00163] er ce Ifohsii gspbct, the invention provides a vaccine composition comprising,

consistings essentially of, or consisting of the composition of the invention. In one preferred

embodiment, the antigen of the invention linked to the VLP in the vaccine composition may be



Company, and havi ng one functional group reactive
towards am no groups and one functional group reactive
wo ewansig2sul f hydryl groups. The above nenti oneRPICT/EP2006/063198
cross-linkers all lead to formation of an am de bond
after reaction with the am no group and a thioether
i nkage with the sul fhydryl groups. Another class of
cross-linkers suitable in fhe practice of the
of aﬂimalepnefembly mamhal achlmnainmigirbyn prefericd tembddiotentsnthe fantggen of the
ibhkage en the an f. the invention
1nven‘:élo§ bow%?f d8 ’up oglgl.se’ Blr%’é)fl%r rhg)gse 09533 l'i nkers
[00168] O n g IIlli] ond preﬂehecsemﬂamﬁeﬂt rthé vedteine tanpmit@nyiirther S&RMRIseat least
| f O- SPDP .(Pi erc refe
one aHpaa: lr-r[g‘ﬁtale‘Pf “3618 ?u[“ggeaﬁtf ‘l‘ieh*édl?vﬁseﬂw &‘ﬁreg& QR prior to,
contcRPIpIntABE/ a?] | afteK alic aEmgjlsnﬁﬁdSﬂ ng bt avagice mﬂ)nﬁbﬁlﬁﬁhﬂﬂlﬁﬁ term
. . Site onto e.antjgen of th elnvenlonls achi eve
adiuF® 28 i30T M 01 TR i ALY o B gosinse o
substhiRRS thaDlRwAFENBRLGCHTh Gdpbt ARhEhE wARE Whén 8brhBiIEEY W the vaccine
site according .to the disclaosures of this inventjon.

and piaﬁlélilaéfltﬂc%l COPWO%U(BJ‘, éqs%q.cpgﬂy,é)‘%d%r?fﬁlmm@pu?qq@aybprgglgﬁ for an even

moreleﬁyﬁﬁédﬁﬁnu@résggﬂfs@r IS associated to the antigen of
t he invention of at |east one coval ent bond,

[001¢ ef er Ampnptheppregarred @@bt)d@ﬁl@t the ypfcIgIcPRPeRiion R favoiof adjuvant.
An BRAMag oL eSB! ¥ tﬂeh?rekén@ Kigen&iBAMIS ﬁ@Sm%]? limmunoge nlcﬂ?l of the
al ternat | ve tﬁ consi's , the second a tachman e.
comnonltlan,f ¢ren He rthg abseaea el a@méﬁ rTéﬂta,bsqnh@ of japkasljuvant, furthermore,
I
eS| gj ue \lﬁeng% 8? %?5%%% erred qﬁ)%‘:ilarr%%n B hrgprgé(ﬂ%[gé Hafety
concern jim thewnkcematlps agaigsy s¢lBantigense ;Thuj;u the aﬁ@@ﬂ@rﬂ}loﬂ' pethe vaccine of the

inver@@ Sﬁé;p%ﬁeéligvélﬁr%%egé%% '8@: Zt%out %gr?ngnaé é?aato?ngtadalvant to the
samefyetient prioy tmynterhparafeeusﬂzyl oeaftdr Gﬁ):il.ﬁiﬁ}milstrationn@ tlﬁf vdcbige. VLP has
i nvept i on otheVPby‘

been r?g{‘eé?‘ S‘FSF%"EH BAIVEAR's Weﬁ‘f{the &Tr %‘H‘hvﬁn Das{ Higd within the

contqxt of etig epblicRidnp ckfers @6 @ i ddpstam iy ®cing |tho W Podud ifornge dhventive
the antigen of. the in ion to the VLP in an oriented

compogGiafto FiRe AR EBILYER T nking the antigen of the

[00168)vVeNnt ITAB irvedtidd YWirher Ndibdlisées NEtHQBSd VUTe irfinbnikdldn comprising
antigen of the invention is cross-linked to the VLP,

admlaléﬁeﬁag theevaceipg 66 merﬁrasgntmmﬂaﬁ do Rpigningl or nlymeasy, The animal is
prefckdb®y itl ﬁiéﬁﬁ’ﬂa'fl QRCHRY cad) sﬁ@epb? h6r§é bBWn@l di)%eﬁt trhéuRsl @R particularly
reaction, for exanp
humgna{The,vaseip a9 be 'ﬁﬁ@maﬁ’éﬂfi?‘b@rﬁncﬂn@% @r p ﬁ%\m by Mariog$ fsthods known
in t]ﬂ:e Qf'tOtb%P tvlflﬁn nbrmall§ dbt ra@ﬁlnnl:{f@r}fd tﬁnl)enn p&IOEOlIIIBJuﬁgl t Bhﬁl%n oral
as follows. Arter separatio fJ t he’ excess
adnnmqiraﬁoat iop rothes agiahle phiisicad métheds. dibe tdeajugetote may oltarmatively be
e 0 a
admi] %lgft’égetrdo q%ﬁ‘%ﬁ%u:lzﬂg/h al}ng%\;egélgsw i s)ﬁu@gsh‘pyl grlgﬁsdwln{alﬂy 1ntranasa11y,
intrapegigapicaliye omumusanemld t(]mmpemmtse oflicahgapsnipr aadnhmsteattloQ neclude
sori 8 QRRUEL Y, phIRALOR Hrr O] SUBR aHEREL LN ich U A5G SH ERGrptcs
of nolnmqumls m‘lvcmware pmp?lpn@gly@l,qml}(é&gmh@ plydolatxgutable oils such as olive
anou

d s
oil, ai(tﬁ é]il_] S%Ae Xlﬁa]tnﬁ gstFrg g&lc(‘ gsne liqléﬂ?ee lﬁ:alf'xﬂegs g occiuswe dressings can be

used to increase skin permeability and enhance antigen absorption.

[00169] Vaccines of the invention are 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



further nethods, the antigen of the invention is
attached to the VLP, using a
wheoweAbittainct i onal cross-1inker such as gl ut ar aPCERPHE6/063198
DSG, BM PEQ| 4, BS3, (Pierce) or other known
honobi functional cross-linkers with functional groups
reactive towards an ne grog s or carboxyl groups of
the VLP. [00159] In other odi nents of the present
desirgchpheysiolagiral ¢ffeet) cCBrepagire bldmp@@ﬁipmiusle sesponsa lis ot p dimityeg factor of
this ?IOSQI%I és\?\gt?lgﬁt eagnlté/ntlg ﬁmltuﬁnel I kgenp af \'}enﬁl e l I Ehke%iollowmg
en o Vet Pon Vi 2ocREmrEar I'ons
mechahlsmceexplmudre dwti 1nvmnevm fadcine ssightnihéuca (ahllh]]dES |vﬂn¢ldtm<a to CCRS5,

CXC th;?z{stg%t Prg)g% H giiﬁ‘galﬁg? E%a&i}riqn?ﬁq érr nC| u ra@ﬂmm and thus reducing

its canesherptic ankliop aitetering @/ithéts physioldgicak bmthmﬂogﬁdaeﬁlv&ﬁ%nt o the
ﬁﬁtige of the invention can. be Effecte.dl% .. ..
[00TF 5 7y Q79 3GCHEC PV BIioR PeXkdss @ Poprmpceytical fompgeition gomprising,
consisf %ssieﬂt‘(@l@tdf Odt cdfisifingtof et evipdkifiord aSta@ght B fhe Prd¥ent invention and
[00160] .In one preferred enbodi nent of the inventjon,
an agogpiaklp phapmacentical (amiari Wiken yagncophhihe ARYP{on isdipiaigicrsd to an
1nd1v§iugp$tt m@ 8c W& 6t whith CoMafRs isdltsS SEERS,| djuvintk,F €t substances
host RNA ref erably host nucleic acids. In one
which a#etdﬁ@rablﬂ ar enredngthp sHicawf the epajugatepamplasef matoripls suitable
for 1&9"19 ﬁitl@ﬁ df e[ﬁl%fm&&ﬁlcgpkmsﬁféh§ afEHﬁlroQﬂQ(ll Gfﬁ Lﬂuﬁlepﬁy rbgurces
ferab g packaged in or enclosed in, th
lnChldlnSt MINGTQN hEHARYLePRATICAH YAHEEP Psel, A ed., dﬂh%kaﬁmdﬁh@g Co.,
cronol ecul e i s polyglutam c acid and/or polyaspartic
(199{;}‘2
[00161] Essentially free of host RNA, preferably
[001'Hdst nUdk diventépi tdashesThprotess for reediemgitled ¢oynpositien of thh drsvention

I cl el ' h .
comffipy, BLSLSL 3R Y0 RGO SLELF RSP B, DB s

prov1ﬂ11!g|aemtlgfm(dfd33 incntip with dt lbast ddesseddnR attadhineht SilBIIimdt(c) combining

seid 1Y B1aif sqil o Fetn BF eGPt s o iR a5 Bpasiden Whereinseid agsieen of

the idv@ntigh arveaiidl VDP arcolirkcé tiabhgh the $isst ahiditheScdtid a@¥chimcADSIRs. In a

preferahly | ess than 6 ven nore pre rabl | ess
prefefiRS e potient, 8 P b P TS e fhfhe Saetigy. 3hth the at
least oh€@sebid attdetshent 8ife id?ozfivazﬂ of Bk ptedsidn, prtfably lﬁyl '\tVa}DdSIEHSkpresswn ina
context, refers to_t in which the VLP is

bacterial; gystsih PREFTR0Y 18 offr Rl U@%lyeﬁs,. ek as Fls ﬁ%ﬁaé\dm tag is added to

facilithed 86 PuRfi&iioh PEocBEDHMnofer %’)\H@acﬁ RHRUBRAY Yhc 448l 6ne antigen of
acids, are known to the skilled person in the art. The

the invgpticnayithaindopges thap p@ aminetapigds candebericashnthedzednount

[001’%] RNA L Qlﬁﬁ{h%f ﬁ@fe)’re@ Ulﬁi)@duﬁetﬁ%g §tep bf‘pr@ﬁgﬁi%%a\n@wi’l\ﬁ beast one

present invention iIs descri bed in
first wazm@@ltcsgcr Pompscs furter gepsO(n) dbsasspobBnghspid wigussléeeparticle to said

C i £ :
coat gﬂr%%'}ﬂst ﬁgllrarétg IIOF ﬁ%ﬂlﬁ@pﬂrﬁ% of, a#bﬁg{d AL gagaktgﬁ)%?%eé &9 'ﬁ%fyh&%%d coat
proteghst @ntants at fragments théreofa () mmseofohm\lsmd purdiedrcall pyotains, navitants or

S LY RS SOARIE LU AT L e i v

partidy ssresseatidlly frreed hdst RINA \p'rdférabiy host nkcldwh@dy én aftill faether preferred
embozl%%nﬁ,ttg gegx%s%ﬁl 1% 8} g%%awaf etd cé) C%rpp?nrs Ié% a%%te%einot{le })rtzagence of at

least one polyanionic macromolecule.

[00173] In one preferred embodiment, the present invention provides a method of

preventing and/or treating HIV infection, wherein the method comprises administering the



preferably be understood as conprising values having a
deviation of 10% preferably having a deviation of
w®%0608412he i ndi cated nuneric value. [00162] PCT/EP2006/063198

Pol yani oni ¢ macronol ecul e: The term "pol yani oni c

macr onol ecul e", as used herein, refers to a nol ecule

of high relative nol ecul ar ss whi ch conpri ses

repetitive groupsof negati \‘}gachar ge, the structure of
inveniive compesgntor diel igveptivgvacsios corhpositiohs tiegfeetivelsp &t 4 hirpan, gherein
the aflich 8¢ HE Fiithn i85 RS ¥ g@imsiangept ual 1y, from

ecul'eés o ow relative nolecul ar mass. A

[00178)] yanilorine preferradrembediments hiau Ipebsda vieveatiom [peavideara method of

i ght ,of at.]| .2000 Dalt on, f bl f. at.
provargng i Biner Y B0 PGP SR R BABIpar KrisBtpe te
inverti® Qorbpdsition .or THeanicdtive V4eciny asthpusition)feSpcotivRlye €ld BUmA#S wherein

used rein, . typi d .preferably refers to a
the sl CLIoE RO £ AR A BV BHothet [ vat | ng tol - i ke
[001753CEPt B Sone Thkeferred RMbbEMBHE, AR YARER MheenHBE PRsVRdes Cl nfthod of
typically and preferably excludes Tall-like receptors
prevqriigg, Fa4/of Frepng, Bherarbrresip retcEriaihe, methof rompeises dleeinisigars the
inverdtiVEWBRAPbitBH G AE YnIHIR! RGBS cSMFRitRR, flpdctildl Qo an animal or a
receptors ligands, inmunostimnulatory nucleic acids,
humagy yhereigahe pafeae ehie deenienrsp CRjgY of the amventio) Htherpsclerpisis an
arteriaP QlsYRE R ific1ARE flﬁ'i“?é a6Ulifited %o Uér%gar? ekt Ql’ise{ls%f %51§nz{r§’ artery
~a nolecule that is not capable of inducing cytokine
discapg, gafaidd aréamy disgaspmandmerebrovedcalapdisgase.he t er m " pol yani oni ¢
cro e I i ol - .
00T P e Y cfofkE Gty e Bl it IR Bahod of
prevdngng amd/o tefatings piimary andloe chrbwic iflmniatory alfrailes; vdferein the method
complé‘lgcgs:'I rg]%r}l%*sﬁaglgg%? gngvll??g{i;\geln_g%l : ogs'lg?ij)lﬂ ﬁor{ %1% qrg)\:‘;]ezlgl%]?] B/%(?Clilgel ggnllll)&éition,
respeictivedy) ttd @n .anintiD 6 3|huhiast whidéin ther edtieeaiol yhehiowdntioni@d £i05a of the

. cids: The term "hast RNA, .ef erabl y.ho nucl ei ¢ )

imverfihofFimagy S Flopi S P R <rer B T RIGK e Pt

to thRCicotiditionl, tiRclBde bt aky ot rlithitedr €' ,rh&Bnadtisié dartheitis)l Systemic lupus
refers tg the . _or preferably nucleic acids, that

erythigrtSiys: it ang Duline REEPIEShy t he host. The RNA

[oo1PM ef er ablope NpteteRbT cabbdifment] Bl pROMEViBVantibh @edvidts a method of

chem cal and/or physical changes during. the procedure
provepfing grdien FGURg PRINALY B/OT AYORA & IFMERARTY Sfsciip, wherein the method

comptis€f 8ddRlseriAl GthelifveRfied SompoéRiof dr! the SRGnAVEVBERR! YorRYosition,
way of the inventive nmethods, for exanple, the size of
respectieclyRignan priBRkoTANyaR, wherpia theantigen ke fweatinris @ Reedykmin of

the ifVaRLGHE isﬁﬁg@r%dﬁﬁ EiGhid ri]ﬁlahﬂ&rt fdis%\és, kﬂ?wﬁicﬁ Hré&dykinin mediates or
However, even such resultin NA or nucleic acids is

contréhyuids to the aeriditianeiclide b oot mites} totagsbritiyandlagthwaaci ds.
0164 h ] :
100178 oo RE® ARt SFSbRREhe Tt PRATHAGR pNRENE richod or
prevdngag antl/erctreatingl primarpERAO6 L0877 @ragnniatory dlisogses, hvéhesamthe method
[ . .and t hus. LI ..

comBR8) pRRlsRle e MREh SRR or Ui A ERREGR gonposton
respeictincdy, (foraat aniindlesred hurhah, weheradd theedrtigen of theRaslentiongs @rdes-Arg-
Brad;elll(illnig]o?%}el iﬂ\‘genEiQne. P%IrTn%lflyatmd?gr cﬂr%sﬁ}c iﬂ}alAmmatory diseases, in which des-Arg-
Bradykinin mediates or contributes to the condition, include but are not limited to arthritis and
asthma.

[00179] In one preferred embodiment, the present invention provides a method of

preventing and/or treating cancer, in particular cancers of gastrointestinal tract, wherein the



preferably host nucleic, mnimzes or reduces unwanted
T cell responses, such as inflammatory T cell response
w@nweagsies oxi c T cell response, and ot her unwaPCEEPR0EE53198

effects, such as fever, while maintaining strong

anti body response specifically against the antigen.

[00165] In one aspect, the  invention provides a

vacci ne conposition conprlélng, consi stings
methed seompiria¢s )administcringc@htsiis\tqnhge afomphsitigo myo diet iimvgnife vaccine
comptolg 1|01|1 nr\és%gétw%ﬁléto %nven?ei 1Pdr Ef glgw %Q@ﬁtég%ﬁgb? E])P Eﬁ einvention isa
gastrma!fcthen mvegiopoSartcem of Wohmﬁnai tiaoeihglugher |t @rcatadt imiednta pastric

.or hunl'an origin 1In r %erredt enbodi nents, the antigen
carcifigma, Gelof FASHY To5! FRCR A BHERACHYRHe, dog. cat, mouse.
[0018(Ht pIIﬁJ afidthdrQispeet, Alid Biventioh QRdvidis tha c@ﬁ]ﬁ)smbﬁfoé rt]ieeﬂventlon for

nment t he vacci.ne MAOoS I t.1 on er s
use 2 ARglRTOY eI 1 R AL DTS P G e o CXCR of
the ilveftidn, SR InaTjtheViadntioMYCHTEY ¢Fithe iB8Ehkibn, W @F tHeQavention, Bradykinin
cont errporaneousl or .after. the admnistration of the

of the w@ﬁlpp\g)gd%dﬁg&r?@yk&ﬁn offtheinventiops TEACEHMERt " as used

[0018¥T €1 N If; En8T Srefcfred WMbDRRNL, | the SthidHtbAt REWARS fdrh@e use of the
I Mune response or substances that allow generation of

compgsidep der tha manalasise ofaireedicament fsmspieatonpRdort trratment of HIV
1nfecM@1§ﬁl' Hifha R WhRIREIPCSREHOs 6B cGRIIRESit1da@bne CRRBES it MV htion.
of the present invention may provide for an even nore
[001&4hancde dnamerferred sypehedinent, Othe 6imYyentian apvoYifkesr fosr Bib evsceef the
i e
com R0 B R S U SAIRER. K UplHPURLG amen of v
infectiowigmum@n, wherdi @1¢1¢<g¢poisiﬁnm pmgmspa:attlgastgfne X R4 of the invention.
nposi:t i n, Ny sgnc . nt

[oougjgsencé]g 0 %r%%geuvarﬁo eﬁ?t erlﬁ%r (tel?énérﬁ‘“?h zi"sf ﬂ;ﬁ use of the
composition fon e oﬁamlfamm ef a nhddicamebto lfgt Presetdtion r agiionsesment of

resen n af ety.concern.in t yvacci
atherpJbSTE Rl i End NG in ok e PR FRTP LR e ionsption.
Athetog€lerosie isadn drieeiall diseem thatrindledea bpgis IneﬂlinﬁM:d llo qar@ﬁ@f Ieehit Wiscase,
occur Wt hout ad ni s erin beast on uvant to
coronapyarfery diseass, carqtt ’i‘)‘?‘ﬁ% 15¢35° g‘@?ﬁﬁfe FPEYB%“HH% or after
[00184)€ adimh Bh&S pricfrc® BmBbditnbt, ¥R GRésBR.- mwnt?omp@viae@fbr the use of the
gener al Iﬁg descri bed as an adj uvant. Hovvever the term

compoal&pﬁ o magufaqiute of  rsHGAMERfOE Bt eion ghd/pfreatment of primary

and/d RRMohfc 3l inatr§ fakcssel, WiRR PRI d MRiPosiAo cgirRtiglahRastble C5a of
used for the inventive conpositions, rather in

the igyepitipn-oRrimery sEidipr\ghronig @@!Pegﬂlat%edlﬁ%%mq aighy 6 apediates or

contrﬁjduﬁa@ lt@ e oRdill&, h&b‘ﬂld@fbuf %‘1’18{ l;tﬂftédote rﬁ&ﬁﬁé[dlé hlrﬂg‘ltls systemic lupus

dm ni stering the vaccine of the present invention to
erythamafawsn%thnwrandbh]mamemmgmém mal is preferably a

mal n n . r
[001!5%t , 1 %H&Erg%?re& %fnbmﬁ %@&ptheﬁ{rj%g nthﬂﬁe%eo V VideE o see of the

nmouse articulart ccl ne may
compmditiom ifert i enlartufacalm ahn nmdlc@meat fon rmwemionvmdi/@ Useatment primary

. r t I E;ﬂJ f)
BN RIS, AD5ed s LnBH T iR o g oo
Bradgaldmnn (W ttheatmmnomerh:tryr arglfort elirbsic pinﬂsmmaﬂorymhdeaxés,. in which
Bradyku%ncrr? I?ljia %%tr Contiy c.asatlotthec.ar &)anﬁl‘u‘é]? | 1}{011?(% but not are limited to arthritis and

asthma.

[00186] In one preferred embodiment, the present invention provides for the use of the
composition for the manufacture of a medicament for prevention and/or treatment primary

and/or chronic inflammatory diseases, wherein said composition comprising at least one des-



adm ni stered intranuscul arly, intravenously,
transnmucosal ly, transdermally, intranasally,
w0 niosapaes t oneal | y or subcut aneously. ConponeneGI/BP2006/063198
conjugates for admnistration include sterile aqueous
(e.g., physiological saline) or non-aqueous sol utions
and suspensi ons. Exanpl es %é non- agueous solvents are
propyl ene glycol, polyethyl'ene glycol, vegetable oils
Arg-Bradykiuis 06Ithe\mvevtlbn Palmiry aqdélrtcmoh@ loﬂagmmtoryshseeses, ig odhiich des-
L1 lu n
Ace B0 el el Inclon 6. R0 L BE BpCIRUGA artri
and aathiiagen absorptlon [00169] Vaccines of the invention

e said to Db colo i cal | ccept abl f t hei
001840, 7 4F phf pferel ABARFEh e ctitred FASFRL Py for e of e
compoﬁﬂibn{ If@fuhé mahufbétierof d edivaatdt e préfentidbeandror @ithin@At cancer, in
partlcélilf'g&mmers( ?fm gﬁ&taﬁgtglgbﬁ?ﬁ Y/heté?lg &?@%&gﬁ%{gﬁé@m at ?east one

gastrNOfEhOIn0itionl Caicks GF kastrblifesind] Wiabt iBElud/RE afYf ndt HAHAE to gastric
response is not alimting factor of this disclosure.

carciggrpg, ee:lpn faneen FeeteheaneH apdPATCIFREC §ABETHr esent i nvent i on
by the foll owi ng mechani stic explanation, the
I nventive vaccine m ght induce antibodi es which bind
to CCR5, CXCR4, gastrin, progastrin, CETP, Cba,
Bradyki nin or des-Arg-Bggdyipriisn and thus reducing its
concentration and/or interfering with its
physi ol ogi cal or pathol ogi cal function. [00170] In one
aspect, the invention pgEXj\fgg @ Pharmaceutica
conmposi tion conpri sing, conS|sts essentially of, or
consi st i ngCaiplinpref CORPBNI paptidesas ECAAJHe QBrVItthe present
i nvention and an acceptabl e pharmaceutical carrier.
When vaccine of the invention is admnistered to an
[00188)di i gdiu@p VLP$ (148 y.Mbef QP ceat pevteinviére derbvatifcdiwith 548 ind] SMPH

. buffers,.adjuyv s, ,or ot her suhstanc whi c r
(Plefﬁ“gﬁ?rré?oﬂ“’é‘ feJBF ?%rﬂ?gﬂir‘@‘ ‘{ﬂﬁsegfaﬁ?“&% nﬁ\% Hapes E%gj ]Sﬂé‘?l\é[ NaCl.
0.28 de pNt-c@t(SEQaDSN@uut @th 8 thMI'stdék &n DMIW)SAR @ COBrminus

of pharnaceuti cal ositions are provided in

cysteingpatidatesl agd | rgélélgrwam P gt sicTonbated-fopFagdomgat 2XIC.
[0011%'0 121%%&[‘{?@5194@@2_ g‘?ldQ§ \?@%Kw&é* Blrivahiagvift1 43 Gﬁ\g%‘ﬁﬁH for 30

e I nvention teaches a process or uci ng
minutds @t 2Fpandi th¢rodialysedtagaintPPenMi ghospherent 544n@}1431m1\@ peptide PNt-
c OB NSRStk B8 e it
1 g/l idenvsentitadaB mrtlbleﬁtveﬂe emcdbatehfor s bouds atX58C Herdouginggyroduct was

VLP and said antigen of the
dmly?‘%i’@%ff‘%t&ﬁ“?gpg ghg‘t:onposn tion, wherein said
[00190)t | QeFl Q v&eb@dérmmalvaﬂl S! rRISUPYL RoraB0emini ok ad25°c and then
through the first and the second attachnent sites,

dialysedrpeams JemMefspdiRie At 1RHBM MGG O 68 BY RapEda Ny %%é?EQ D

NO:3) Groai sl §RD s@fck tiAEDMYOS NitlP Rhe UL dehnihile ctteinS 8idaRBCand 1 g/l
second attachment site is by way of expression,

derivptisedl dQfhpreyicley wees ingibatodpfor 8p dwulis it 258acThe raupling pradust was
f tag, such as Hi s tag,
d1alygi§1§a _P'légkil ¥ aE{c?Eeas toj7 by 195N ch as |

facilitate the purification
[00194 oc égl QB rwea dertvetised ppthobéh mpaISMRH far30yminhies at 23°€amtd then
dialyS2agk! APV Hicpes pH 7.4, 150 mM NaCl. 0.143 mM peptide PNt-CN (SEQ ID

NO:55, from 5 mM stock in DMSO) with the C-terminus cysteine amidated and 1 g/l

derivatised Qp particles were incubated for two hours at 25°C. The coupling product was

dialysed against 20 mM Hepes pH 7.4, 150 mM NaCl.



the invention with no | onger than 50 am no acids can
be chem cally synthesized. [00172] In a further
w@e@bas4iesl enbodi ment, the step of providi ng aPCA/EP%06/663198
at | east one first attachnent site conprises further
steps: (a) disassenbling said virus-like particle to
said coat proteins, nutants _or fragnents thereof, of
sai d RNA- bact eri ophage; ?6purifying sai d coat
[00192] ot &i gzﬂsQB mﬂad&tr'ya@sedfwlﬁlghéhn@/l Svate tidfr; 30(roinutes at 25°C and then

d1a1yFe%a &g% 1}1%1 e]fh%loqqaa%g%rﬂ f7 S efi g&%%}%a%s% @15 ggrﬁclny&?r%tdg’ssgl%d in 20
% acetionitrile Ian&G 2pG@ M cldic EKEI@(AE(SEQSHI) NOu26, lfmni a Eenlvléstdckcsblﬁtlon in

ov o B P B A AP . 50

NaCleThoshupky produtewasdisigediagainig 20 in\ phabplate pH 7ed coat
proteins is effected in the presence of at |east one
pol yani oni ¢ macronol ecule. [00173] In one preferred
enbodi nent, the present invention provides a nmethod of
preventing and/or treating H'V infection, wherein the
nmet hod conpri ses adni ni & HHE%:heinventive
conposition or the inveptmhigaN&eCl ne conpositi on,
respectively, to a human, wherein the antigen of the
invention is a CCRS of the invention. [00174] In one

[00163"] ef Qfsﬁﬁﬂ/ﬁﬁﬁé’ KB Hmedtith 5U EgSQBtPNt@(‘L‘,ﬁﬁj 'P%bﬂ?r?ﬁ’ pRESC 8 Qp-

hod of preventing and/or treating I nf ect1on,

ECLM é‘vléalmdtfh@n HEANRLE dher dayels (subentaniogusdy, iim §-2trale20 mM phosphate
v, Q@, c
pH ’7'C r?%g & %ﬁ?ar&? %rjgg%ygc ?{I?c\? an 1t]5“5ﬁ u%a(zl? o%lf\ﬁeggﬁﬁboors]tlng with the
sameavat¢igaronodayt e thie QA tand l:hel (B-C@Rﬁ)fﬁﬁﬂdeoefnubdnbr titerg everé checked by
[,00175] | n ed enbodi nent, the present
ELISIAn%éW %%?P%ﬁg&?} g’@gﬁ@g ﬁr%t hod of preventing and/ or
treating atheroslerosis, wherein the nethod conprises

adm ni st efl%]glg%tlhe i nventive conposition or the
i nventive ne conposition, respectively, to an

ani mal oicoasthigidan, wherei n [the anti gen miiSA Bigr

iLnvention is a CETP of the linvention. Atherosclerosis

is an artBNFaf di sease that| i ncl udes but 4882 not

I mted UgcEgRONary heart di sease, COlrongfgyg ar tery
di_ sease, carotld artery di sease and cerebrovascular

di sease. [00176] In one preferred enbodi nent, the

[001&4& ds“?\qgefnagv%p tIlIeovp Z%alavd %ﬁa /rab tts v&(?ecrie %in%%c?] S}?’an dOn %g )QB -PNtCC
(obtaiticd émaeEXAMHJFel rsectolné nimioki))dn dam@;r(lrmad;ermdmt no0goats srgthe back

th Jnv nt|v |on r_the,inventi cclne
of thg PEBTURT Plashpt Brlfns G 8P ERikar oosts
(100 \Mge(Q@-PNtGKD @n aiays g@nz&;)fssj werel davieudt oud ﬁv1thSe®a1C§a’1tts q¥/vh licomplete
inpvention, Pripary and/ or chranic | nflanm

Freung'sadifant. The,onfff a0d these-GLRA papaide apti e%tlﬁqsmr%ghe@bedmeEUSA

at daf 87 Qﬂ& 429136, dndFhitdSo ’Qélilwﬁj?s%bﬂ% 12-6¢p. ted to rheumatoid
arthritis, system c |upus erythematosus asthma and

bul | ous penph|90|d [00177] In one preferred
embodi ment, the presentgkANMREON provides a nethod of

Purification of polyclonal mouse or rabbit IgG

[00195] Sera pooled from five QB-PNtCC, QP-PNtCN, QB-PNtSC or QP-ECL2A
immunised mice, respectively, (or two rabbits) (obtained from EXAMPLE 4) were centrifuged

for five minutes at 14’000 rpm. The supernatant was loaded on a column of 3.3 ml prewashed




preventing and/or treating primary and/or chronic
i nfl ammat ory di seases, wherein the nmethod conprises
wa@evsnsdeeri ng the inventive conposition or theCT/EP2006/063198
i nventive vaccine conposition, respectively, to an
ani mal or a human, wherein the antigen of the
invention is a Bradykinin 9 the invention. Primry
and/ or chronic inflannatorg di seases, in which
protefdy @dyphamswl (AmdislailtrésThﬂrconhmmrt wattherewashed with PBSril ielugad, with 100

incl u thriti and t
mM Gl 23 gl Faeiof weieRohEed B ek Peviphly BRLRT T2 1 M
Tris pHS/ PBAK ﬁiarbupnﬁsmblsdiaﬁgat tnodefpogled&vent i ng and/ or

treating primary and/or chronic inflamuatory di seases,

wherein the nmethod conprises adm nistering the

i nventive conposition opXAWPIEWeENtive vacci ne

conposi tion, respectively, to an animal or a human,

wherein the aﬁﬁ%@%ﬁca{lﬁ%ofﬁﬂ}wﬂmﬁﬁw@gg’ des- Ar g-

Bradyki nin of the invention. Primary and/or chronic

i nfl ammatory di seases, in which des- Br adyki ni n
[00196}di dteg OBQgﬁﬁlﬁrlﬂﬁGCe\saSt igmohdized pg p Ngolwdome%m@ldsmlvated
SephéfoSe &ﬁ’ﬁmﬁ a&&&g E&h@ﬂaﬂﬁfa&ﬁ&rs@ﬂ%ﬁﬁ&ﬂ%%E I[I&%Za% Eﬁr'ape) 5 mg

one preférred enbodi ment present i nvention
rabbip Fegbv/(fepas EXANMILECD v l%dédl@l’ﬂBS’@l aQf afmity celamnrwyth a flow rate of
e ' i f I
0.5 nﬁﬁﬂl{ﬁ Th \/\Egvrv&ﬂ%ﬁ%%ﬂg&oﬁ Q’%Q %gf%%gegsfgg ﬁﬁ%‘%ﬁogﬁgﬁ %}%eﬁﬁc l_|;1qur1ﬁcat10n
Qp SP(mfergGwmr@ dnted Sioti the Qffircotulnm WiﬂwmﬁlmMeglycama:pIm é 6 and neutralized
with m@&r Lris ptl anﬁéﬂ? § teclzl 1ci[ G 1n|t tﬁc\a/ @% Tthro IT% fractlon W{ere er purified
on atQﬁePNlﬁ)(Edfdlmmm Elﬁadh aﬁad seundligd g Govere @\&thedall tlrhémith PBS using a

cenetig 5 gy PP LD P MWRRcr cat e cancer

[00180] In anot her aspect, the invention provides the
conposition of the invention for use as a nedi canent,

wherein the antigen of the invention is CCR5 of the

i nventi on, CXCR4 of t heEXANVEIE 9N, gastrin of the

i nvention, the invention, of the

i nvent i ofA §rsaaavlpa ofichllgar GHRS Wiy ewedwlya}mal IgG

des- Arg- Bradyki nin of the invention, respectively.
00181] In one preferred enbodi nent, the invention

(001950 o (CEALNKE-CCRA it COR SteBropsingpasiant of theof:EmgKR cell linc, a
hméﬁﬁ%ft&@hé{ﬁl%ll?fexﬁesg&%ﬁ@{ﬁmlaB , PRENE ”Idﬁ%a%@ . CEM.NKR-

treatment of  H'V infection I n human, Wwhere _
CCRE oneflo sterd @rovo frp RIPYEs 1640 chlurs t meshem (@i 1% tHCeS glutannne and

ant1bio@i¥s§ W{?élﬁ QVercg }g % 4 H—:s&?ﬁad@% ge‘ﬂ{ ?p%gﬁedmgl%h psing (PI§§})et:onta1n1ng

i on e conposi tion
1% fbthlecalrlhseuﬁmﬁ(tﬁ’)sn @fdea torgdlkfaﬂﬁ%tellfs/oﬂ @r[éﬂé(ﬁtdlhmomnﬂhlunan IgG

QT addd s e i & %o QB ekt 2 gﬁﬁ
(M11te1%;11 S5 ({i wag ag%!,d arslaSes nlg alg%nés %)nr?lé 56 bl fm]%uhes ?he cells were

washedmm’enn dfro F{ZS/(PBS&}Jd Ol mh@ xief edlismallpwoedilaredhand intubated with

on 1 des ?% ositjon for
coRs petlaral Al SRt Eom R aNELFod (60 SR ereH e Gpein ©
coluthlﬁ ehlutieztwied 1%tPhEVRBﬂ) eAnS ), minbires & 47CS &ied:ens)ﬁﬁe&?ahh@rbnce in
rises at | east _one CETP of the inventi
1% FCS BS and stained for 20 minutes at 4°C with 15 mg/l FITC -goat-a-mouse-IgG
(Jackson) in 1% FCS/PBS. After two washes in 1% FCS/PBS, 5’000 - 10’000 stained cells
were analysed by flow cytometry. The geometric mean of each staining was determined using

the “cell quest” flow cytometry software.



At herosclerosis is an arteri al

but is not
W@eaeng41el sease,
cerebrovascul ar di sease.
enbodi nent, the present
of the conposition for the
for prevention and/or trea

CCRg %'Hf ?ieg e prﬁggd@{ tlhé Ica

cl ude but are
xprFian b B sulfe
bul | ous penphi goi d.
di nent,

odi t he present
TABﬁggthe conposition for the

[00184]
I nvention provides for the use

¢
[00198)r oTIABLER |showmthat PNEIE oa$€d 2Ansperibic rans'mdébs specifically bind to

uarl}ace ereas tl}erﬁ\ItSC and PNtCN

or C
specuﬁt: Sﬁﬁb(ﬁhqs asnwuthiac hthQﬁ spedfiatastibodics alontati Hind Gs CORSt elecules

di sease that includes
limted to coronary heart disease, coronary
carotid artery disease and  PCT/EP2006/063198

In one preferred
nuf acture of a nedi canent
nt of primary and/or

ﬁronlc I nf I anmat o

not limted to rheunatoid

Fenic | upus eryt hemat osus ast hnma and
[ 00185]
i nvention provides for the use

In one preferred

manuf acture of a nedi canent

Polydl&dal pﬁxﬁieam&wlngan d/or treal

Lnfl anmmt orv i seases, wher

GRéthetié @B (FLATHY or chronic

ein said r‘nnmncl tion

PNiCConpri si ng at |east one Br

L&Rinin of the invention.

PNﬁtylnary and/or chronic inf
Bradvki nin nediates or con

ggmatory diseases, in which
ributes to the condltlon

PNtGMcl ude but not are limte

1980 arthritis and ast hna.

ECLr nGlSG] I LRSI~ | Cf Cl1 Cd C
I'nvention provides for the

hpgtrent—thepresent
E%g of the conposition for

QB the manufacture of a nedic

trant rirmpryvy andl Ay

agent for prevention and/or

Lnfl +t or v

nmant
< AT TTLTTU rJl T 1TTUAT y

Nbl%?seases wherei n said com

T OO

fal V‘
G

f\hl fal
TG

h%8i t i on conprising at | east

tallaaaanl
T T araToTy

one desArg-Bradykinin of t

ne 1 nvention. Primary and/or

chronic inflammtory di seases, in which des-
Ar g- Bradyki nin nediates or contributes to the
condi tion, include but gimted to arthritis
and asthma. [00187] In one preferred enbodi ment, the
present invention pHbViNtatalisationasgayuse of the
conposition for the manufacture of a nedi canent for
prevention and/ or treatnment cancer, in particular
[00199) nc Brsflpfbuffasoate dbivied froma B healthytbloodidenas wemalepleted of CD8+ T

s SAPESEERP S AL PEBUPLEFSH] BN i b

gastroln
Ficolbtiypaue cxmtrifbgation e(AmasigpasPharmadar Biotvolna, Cdlsl overe ad_]usted to

xto ARty oo A Bl B DB ALEEE Gt Bl i

dividvi Ruth GRES @;mszalgv &inllatdd Réth (1@ STkl pugmaaaggpnmm(nm) 0.5

verm{Phh &Sy Ponse Bl Aol AP 2L Bl et SB i gons were

t
combidd; and wEeddy shiact of QimdERecddDPE It deliefoPMifedtion (ngFﬁgrﬁleeutralisation
experl}lge]fftsf from3 mMMstock in DMSO) wth the Cterm nus
[00200]
et al., J. Virol., 1999, page 8966). The RS viruses (CCRS5 co-receptor specific strains), JR-FL.
and SF162, have been described previously (O'Brien et al., Nature 1990, 348, page 69; and
Shioda et al., Nature 1991, 349, page 167). Briefly, cells were incubated with serial dilutions of
purified polyclonal rabbit IgG (25 pg/ml — 25 ng/ml, obtained from EXAMPLE 5 or
EXAMPLE 6) or positive control HIV-inhibitor Rantes in 96-well culture plates for 1h at 37°C.
[00201] The HIV-1 inoculums were adjusted to contain approximately 1,000 to

4,000 TCIDs¢/ml in assay medium (TCIDso: 50% tissue culture infective dose, Trkola et al., J.

HIV necutralisation assay was performed essentially as described previously (Trkola



cysteine amdated and 1 g/1 derivatised Qb particles
were incubated for two hours at 25C. [00189] As second
woreaohosi12? g/ 1 Qo VLPs were derivatised with 1PABEPI06/063198

SMPH for 30 mnutes at 25C and then di al ysed agai nst

20 mM phosphate pH 7.4. 0.143 nM peptide PNt- CC (SEQ

ID NGO 44, from50 nM stock jn DMSO with the

C-termnus cysteine am dat ég and 1 g/1 derivatised Q
Virolp d999, plags 8906)- €/ irus dudsaluet (109 ﬂ"CﬂDm HWSutissuatul@Bdidfectivedose) was

addo 300 AU, BREH Hos P Ryo TR BT ol 00 IS iy e
superbbfail hdivd) was naﬁs@&d afor 2h€ AN t pEin aktigeh yproductigai Bis using an

immip R oy AesieR PR ALy (Mopth ok P el SeincerpeBueey | bioh

[00202)1 GABIETS BhbwsGN& R piRifRdaskeioaids eﬂxéleihﬂgh&uﬁﬁfd MBY U 8570 %
particles were incubated for two hours at 25C. e

atalewamh%gcwmpnmoéﬁawgwéd agai nst 20 mV Hepes pH
TABLE4, 150 mM Nad . [00191] 2 g/1 Qb were derivatised
wth 1.43 nM SMPH for 30 minutes at 25C and then
Antlh!ldalcwentr@lgmlnblblt@gw Hepes pH 7.4, 150 nmM Nad .
0.143 nM peptide PNt-CN (SEQ I D NO 55, from5 nmM stock
in DMSO with Ph & inhibition ﬂﬂqﬁ’lff\h@mnnp anmidated and 1

Q[}zg‘ﬁﬂ;tyqﬁmlf’uatlsed Qeparticles ¥ese in @ighdt ed for two
The pllng pr i al ysed

PECHiG by Hepe(g% s \l@?ﬁ“q[ 00192] 2 g/1

PNtQEt%@rIéGderl vati sl t h 1 4314V svPHedr 30 ni nutes

RANITES5C and then di glgysed agai k7 20 mppphosphate pH
7.5. 1 g/1 derivatised Qb particles were dissolved in

20 %.acetonitri 86 mM cyclic ECL2A (SEQ ID
HIVRE‘}“ Za“PPBW%Wﬁngagﬁe%éol ution i n. DMSO) . were added
[002031 4 N?&%gﬁfé@ fsivity @6 PHidfigdsmayse serem immgnaglobplin, sgamplgscagainst

the v TsoBste m@Lmsl\aguatez{ ke @EMpé 2310GPP.ARWET cHMRSNAHEhiS Eshdau)
%gl nst 20 nM phosphate pH 7.5. EXAMPLE 2 | nmuni sation
USIDg:

Thavelopmpsegdetyred Meifasasg rfPl?Pé’éf Wit ass desbedpMttafiori, D-C.
(2004?J Egzhjﬁzgﬂg n@trzﬁll}lf EQnﬁﬁoﬂ a %214)1\)(, @?Vaénﬁ %q{lil"ﬂrﬁlg%% k‘fﬁaorter

cut aneous

genemﬂwwﬁtr@nbﬁwroos s lanlmmm’my}a&)hnowéw &/ Sprm éélbhlﬁééi 15. and
t
Wei, VX & a'i’%ﬁﬂreq‘?z%b%z) ’Q{']EtI\ErS AT Jﬂ?m %ﬁ%& %g%glfeg ew1th serial

‘vatci nes on
dilutigng obmdt}setantl‘mctsesvﬁebtemem &oeldX BYIPEE| HAonth dag7°C4 Vame inoculum

(150 i‘@fp%%aanwff\ reneiﬁgal?é]?c\%gtrraélokqgﬁé/ﬁ‘}l)\m\ﬁésttg %fdeg el% L%J?dte Eﬁctlon

Volutﬁe Riago®edl. Mhe Eg Eovbddttatorl causiag 0% nmlduoﬂ IN'DJ(]) fihelyiciferase reporter

der,mi oi nf.s on the bac
I’<]1uctla})n after ’?2h was :!iete ned by regress?on ana ys1s

gene
[00204] TABLE 4 shows that PNtCC specific total IgG inhibited HIV infection at low
concentration, whereas PNtCN specific IgG did not inhibit HIV infection at any measured
concentration.

TABLE 4:

Antibody concentrations inhibiting HIV

50% inhibition
PNt-CN >25 pg/ml
PNt-CC 1.45 pg/ml

Positive control
(Mab to CCR5) 0.17 pg/ml



of the rabbit) wth equal parts (v/v) of conplete

Freund's adjuvant. The followi ng three boosts (100 ny
WQORe0RPMB4TES on days 14, 28, 56) were carried outP@I/EP2006/063198

equal parts (v/v) inconplete Freund' s adjuvant. The

a-Q and the a-CCR5 peptide antibody titers were

checked by ELI SA at day 37 61nd day 56, and found to be

al ways above 12000. EXAVPLEY3 Purification of

pol ycl onal nouse or rabbit 1gG [00195] Sera pool ed

fromfive Qb- PNtCC Qo-BEXIWMRLEGh- PNt SC or Qo- ECL2A

i mruni sed ect ts)

(obtained f nlno%l 413{8%%&?&?? ugegbfor five

m nut es at 14000 rpm The supernatant was | oaded on a

samig b DR P RS et CEHBERFoR" BaMprp 1) wer

loadedl dita8ddutide B INIBAGN g8l. Vel BdP Ebriésfondibto fhe @R hemvinetPérepeptide
coll ected in tubes previ ouslé‘5 provided with 112 m 1M

and Qf digngs et papEdk (or Qiicmonpmer apd QB shimer iatheo@ee pindofatized QP) were

cut 11? gl%%)l? ?Ief«gsg%%é] fa‘&ée:,rvgk]%@(%f io(frd @f_ Hﬁ?%g{)%%?l’/y gée%lﬂﬂhle, and

washedoatd withesd an agdtoririy QOIK MiSUE Guptirint-aes @eiel disdagddd. Then, 10 pl
Sephar ose col umm, accor di }r% to the manufacturers

Pr"tePﬁ‘FﬁlPIfc(Or(Hr%/P(l aEl QM Trs 2P Diapd pe ! buffer(l GmaMiirs, pig&2) were
added faﬁ@ M EEAMPLE 3P CV\@@rﬂJQﬁd?ﬁe k%egﬁ/éﬁip r?va@ _Is_h&ébda;tfdi B1tleces were

colum wth a flow rate of
extragtedwich with gRO flui 84 wifluoregcatiolabidci8e adatonitiile: Ahlethrepiphatants

speci fi.c atlo ecjfic te.el uted
weref$)8ﬁ1mteﬂ ém%x nlle?]%ﬁoé) mv&lﬁ'l%q gﬁ_‘/e fotmic %fld 6 ul was
injecte@ dhioahd HPIC Wbltﬂﬁn hrdmadvtsidfitte feptides wibé dtermpra bl ILC/MEG

in the flowthrough fraction were further purified on

a b-PNt CC colum. Eluted and neutralized 1gG were

washed 4 tinmes with PBS using a centrifugal filter

device (Amicon Utra-4, 10" 000 MACO). EXAMPLE 5 FACS

staining of cellular COR¥AMPUE $rouse pol ycl onal 1gG

ChbfiO S M IR ARl R8P K@ 7B 8D Pl Ay %t@@ﬁ VLP

he M NKR cell line, a human |ine that” natural
expresses C4 (Trkola et al, J . Virol, 1999, page

[002&)? 66)cx (%%W Eﬁ(%ﬁ) )19%50) %l‘ﬁ%d}@ OBBMC li'nﬁéiosequence fused

culture nedirum (Wt % FCS, "gl utam ne,
to cithert thoiNotarghy C-temhihes efethe C@@R%ﬁ@n@hdl 3|9e§K§|Bénmmenh176 185

(B PRI (i SR Btefinet Faka SRR YR 1 Eflmgons o
CXCR2 :fagtpbntdi76185 SEQID N2 ngéh wad dyblézw‘libbemleetil)g av@svhich was
added" aﬂ%ﬁ %]Stel'll;ﬁlgll.lso é’iif 2&9 V(VJ: %@5‘({/\6 gv 811(513 gatﬁa%dq 7@&? Sise § %m'cally
syntHésﬂed‘dccc(rﬂm@Xd stirfdaigirbcedwred (PetemEeklgih,adhadtéand | ncubat ed
[002(%] A solution of 3 ml (1.0 mg/ml) QB VLP in 20 mM Hepes, pH 7.2 was reacted for
30 minutes with 85 ul SMPH (50 mM in DMSO, Pierce) at 25°C. The dialysed, derivatized Qp
VLP was subsequently used to couple peptides CXCR4-CGG-1-39, CXCR4-1-39-GGC,
CXCR4-CGG-176-185, CXCR4-176-185-GGC or CXCR4-C-176-185-G. Briefly, 1 ml of
derivatized QB VLP at a concentration of 1 mg/ml was reacted with 70 pl of a 5 mM peptide
solution for 2 hours at 25°C in 20 mM Hepes, pH 7.2.

[00207] The coupling efficiency was estimated to be between 0.24 — 0.5 CXCR4 fragments

per QB monomer.



CCR5 pol ycl onal antibodies purified from EXAMPLE 3 (60
mg/ 1; eluted fromprotein G colum; dilutions with 1%
wo-gebRBE»s After 30 minutes at 4C, the cells WeCEEP2006/063198

washed once in 1% FCS/ PBS and stained for 20 m nutes

at 4Cwith 15 ng/1 FI TG goat- a-nouse-1gG (Jackson) in

1% FCS/ PBS. After two mashgi in 1% FCS/ PBS, 5' 000 -

10" 000 stained cells were al ysed by flow cytonetry.

The geonetric nmean of cBXAMPLE S ng was det er m ned

using the "cegl | t" Jdl.ow I ftware.[00198]
TABLE 2 shomg%ugi%g%ﬁtoéangerm%gﬁépggﬁg?% ant i bodi es

specifically bind to CCR5 nol ecul es expressed on the

I 1 f ace of NKR, er ea he PNt SC, nd .P
10028 Al e D T b ik | ok SRl ofF Sisctieief it QBCKCRa-
. .n i ] y | : in
fragrifildl GBlnGS irf1eX AMPLE ) sy Gf WD PIER QMRS | XY SRR c@accine

from gachespmplOn@e flilwed imfRBS tolsHolymaef208 1bbuchiniveigd subsmageously (100

heal th l. d | et.ed of + . | . }
o Bt bRl IRT olle 8 alT 5, FIRRELES, Fers atiinistertf ko of wit
adjux&ﬁd(ﬁﬂ_ﬁ?@’ogﬂ_[ e nhgizjﬁgﬁ@ﬂ Mjc; ﬁl'di@ble;l wtp_ﬂqtuﬁauﬁz on %ey 14, 21, 28 and

centr u | ONn rsnant ar. Cl 0] C .. .
peptiiEplecif; FaRes TERORBEP TSP o P e BY CHACPRGRY CRé-peptides
coupit8 40 RNhYatFConcddd@tidd 8t 10ple/ndl, in ToatirRNBu@r @AM NaHCO3, pH 9.6),

antibiotics%34divided into three parts and stinul at ed

over ightatdP € HEXCB4 gs Aeupisidyie BRamBe I asiharfollPring; Se/sl RNase was
deriv?ﬂryem in wr SPDW /(éi(ﬁ?Aj fog:ﬁ A¥Aer .%?Vatiﬁ%‘dgﬁg%sg 2Jalutigﬁ lavélsa§ then

om a ree stinulations were conbi ne use
purified wveren IP10s¢alyron Ghraetst@m)+10mMIDTA g 1M peptideowergadded to the
deriv\c{ﬂizre? %U\{}gyéoglﬁfohﬁﬁ‘& {h ?eag%&e&ésq?&ggted i‘oQ qg'OO] : H'V
neutrall sation assay was perforned essentially as
descri bed previously (Trkola et al, J. Virol, 1999,
TABpEge 8966). The R5 viruses (CCR5 co-receptor specific
strains), JR-FL and SF 162, have been descri bed

previously (O Brilen et al., NaturELI®9Ofiter348, page 69;
andcghigaides et al .|, Naitow ATIM, 349, pagewlh ALUM

=)

1 /

Briefly, cells wer edmch_bat gggW th sergpl diTutiongeof
gt (2

CRERIICCEI B oAl shgR0i t4ggte ( 20 MUARG~ 29 N9 Phoso
CXCRH1-39"GLC VL L 1T Te7 |- 30797 -F 2 4337 7> L7 40959
CXGRPCE e Bty ool T | [ noouitms wero— 020 °
CXCRA-LIG-LE-GUCILR i n 280 ol M8%1 ol 1 00888 o 4 oo 28159

CXERAO5 570 857 G- Vs oy 138 1l (4P0PBs0| 5009089 ssuel cur #9768

i nfective dose, Trkola et al., J.Virol., 1999, page
Meargprpiiyle spepifig ELISfoHigrsinsqra ofthreemmssper gowp ajesBem.cul t ur e

i nfective dose) was added and plates cultured for 7

days. The total infection volunme was 200 m . Then, the

super nat ant nmedi um was assayed for the H V-1 p24

anti gen producti on by UE{ANPRER10
Detection of CXCR4-specific antibodies by surface staining of the human T-cell lines Jurkat

and CEM.NKR-CCRS5

[00209] Jurkat cells or CEM.NKR-CCRS cells were grown in RPMI 1640 culture medium
supplemented with 10% FCS, glutamine, and antibiotics. Cells were harvested, washed and
resuspended in phosphate-buffered saline (PBS) containing 1% fetal calf serum (FCS). To

prevent Fc-receptor mediated binding, cells were first incubated for 30 min with rat-o-mouse-



i mmunoassay, as described previously (More et al.,
1990. Science 250, page 1139). [00202] TABLE 3 shows

wo bab/184125 puri fi ed anti bodi es efficiently neutPEI/ER®06/063198
H'V up to 70 % at a | ow anti body concentration (e.qg.

0.56 ng/m ). TABLE 3: Anti body concentrations
inhibiting HV 50 %inhibit'bon 70 % inhibition Q
affinity purified > 25 > 28 ng/mM PNtCC affinity

CD1@/GD32i(BD Rhagaingensé RBS/Ys FOS GC at 4t°6) AfgGvashig the eells (1 x 10°)
ES. 5. 8.,14.7 na/ nl V. n rald i )

were fRe ool Eeiaty e oS sur| fobtaBEl LR R RUPIR, 19984 min ot

4 °CpWlells iweet washed wsieh BBS/1ATIAS gAndbintubated amith FFTEGahost-1gG (BD

the virus_ isola JR-FL was eval uated. o ] )
Pha“@%“@@%sl”:‘f@:g‘? e g@e‘?"l“% W(eﬁa‘?‘ﬁ%\ﬁ‘?a& se &’HH&E‘;@%E"EF@?@“‘M

bindiB g V€ tHRPMtiPSERsRdsyantificd Byl @iSCel KRB  sbftvaré! (BDSBSciences). The
descri bed (Montefiori, D.C [%2004 . Eval uating
resultiarg Sugmasizein M BITORAIYE against HI'V, SIV and SHIV in
TABLEG f erase reporter gene assays. Current Protocols in

| mmunol ogy, John Wley & Sons, 12.11.1-12.11.15. and

Wei,— X, et al, Nature 422 —12) - _
5. 2 Juc. M7 [ogi _gg{_e‘g%;"ég?pfeﬁ& intensity

di Il ut1 ons of nous

CRERLGC- 1398y

P 4P

CX(RA1-39:GGCVI]
CXCRECOG- 1 16r 185y

dy_ir

CXGRA] 76: 185 GGLAVR ¢

Lo

af 480 724

CXGRAKF H 0 FF-GrV TiPe

r PZ -6nn

anal8d2 <

00838 T4

\Bl E_44.7

c t otﬁl

b i nhBdi t ed

HL Vv 32

sh¥i8 (Eerto)PNt CC [speddi f
infection at | ow concentration, whereas PNt CN specific
* Serug@f dP afitey firdt mrivinhiizatiah ot 4 difution 611260 wasmsedriva therstaghing of the
cellsconcentrati on. TABLE 4: Anti body concentrations
inhibiting H'V 50% inhibition PNt-CN > 25 ng/m PN -CC
1.45 ng/m Positive control

Lg

EXAMPLE 11
R4 HIV-1 strain Neutralization assay

[00210]  Briefly, buffy coats obtained from 3 healthy blood donors are first depleted of
CD8+ T cells using Rosette Sep cocktail (StemCell Technologies Inc., BIOCOBA AG) and
peripheral blood mononuclear cells are collected by Ficoll-Hypaque centrifugation (Amersham-
Pharmacia Biotech). Purified cells are then adjusted to 4x10%ml in culture medium (RPMI
1640, 10% FCS, 100 U/ml IL-2, glutamine and antibiotics), divided into three samples and
stimulated with either 5 pg/ml phytohemagglutinin (PHA), 0.5 pg/ml PHA or 1mg/l anti-CD3
MADb OKT3. After 72h, the cells are combined and used as stimulated CD4+ T cells for
infection and virus neutralisation experiments.

[00211]
purified polyclonal mouse IgG (as described above) or control antibody 12G5 (25 pg/ml — 25

To test the neutralizing potential, cells are first incubated with serial dilutions of

ng/ml; Pharmingen) in 96-well culture plates for 1h at 37°C.
[00212] The X4 strains NL4-3 and 2044 have been described previously (Trkola et al
(1998), J. Virol. 72:396; Trkoly et al (1998), J. Virol 72-1876). Then virus inoculum (100



(Mab to CCR5) 0.17 ng/ Ml EXAMPLE 7 In-gel digestion and
LC M5 anal ysis of Qb-PNt CC Sanpl es of Qb- PNt CC,
WQORe0RPMB4305 and deri vati zed Qo(obtai ned from EXARCL/EPDP6/063198

wer e | oaded on a reduci ng SDS- PAGE gel. Cel bands

corresponding to the Qo nmononer per peptide and Qb

di mer per peptide (or Qo nS oner and Qo diner in the

case of derivatized Q) we cut in small pieces and
TCIDsaSﬂ@éfdtlssm cdtuyg infectid0dast; Trkgla nMINHMV[@ﬂB 193‘,0%age 8966) are added

ce n|tr|Ie eton|
and i BRI aieig POl 450 PR Trddif 8o BRFAe 20 'l On day
6 podp indéctias thedSuperfat{ aftlassugédrior the air&uﬂﬂ\df HIVS], pZAHnﬁgeﬁ)pr@hldtlon by
. 10 M buffer (10 myl Tris,. pH wer e added and
using e (BEERRSSY. 8% descriRd, PEYRYSLY #ﬁ@% Fefinat k70 weignce 250, page
113ggtored and gel pieces were extracted twice wwth 100 m
.1%trifluoroacetic acid, 50% acetonitrile. AU three
supernatants were conbined and dried. The sanples were
di ssolved in 15 m 0. 1%¥AVMPLE 12cid. 6 ml was injected
onto the HPLC c es of t epti des were
det ermi ned by L mgglem&ﬂﬁngrpsym hesi s of
CXCR4 fragnents (aal -39) and (aal 76-185) and coupling
QVLP 00205] CXCR4 fragnent 1-39 (SEQ I D NO 30)
10021/alt h Tae &&3Topentde GHTHI e havditgy e r@Boryd@rinab seupire raigigs from
amindhacial 4611 NE 6 CSEQ T NQSQ?Bf hiBarCEERE ahd 6B Rt itd NSRrmitCRth the
~ fragnment 176-185 (SEQ ID NO 29) with a CGG or GGC
tripeptidg ePGr {95 equpling &Pt ilels wat syathesized hy selid aphasenehgmigtry at EMC
micr§Q8iBioh! GMBRIThclkBidARas GRERu A AN ch_was

clized by connecting C whi was added at the

[002 t ernialgion\gf 750 pl ($Q/mg/eﬁ) Q&mdd @6 m¥ Hepes, &9 sMiNaGkpH 7.4
was ygrg%tgde d‘ﬁlr U e%{ vﬁ%ﬂfé ?(E?dl& %ch gf‘r) §1t9[g§]lg(2? 8d§O%Qdﬁfode stock in

DMSQ)IRlérm) nat 5°G. hb Iﬁllodeemgémde)l Qo VYPRati mcdiﬁemﬂa‘hbie p&2mgfm was

7, 2. ed f 30 minutes w 85 S\VP
resctf T byl RGP CHTP e BOCRl i et ol R YA s, 150
mM NhE), pHI 4Subsequent |y used to coupl e peptides
CXCR4- CGG- 1- 39, CXCR4-1-39- GEC, CXCR4-CGG 176- 185,
CXCR4-176-185- GCC or CXCR4-C-176-185-G Briefly, 1 ni
of derivatized @ VLP Mppnqgnt ration of 1 ng/m
was reacted with 70 m of q_ tide solution for
2 hours at IZ@@WWUQ@OWCF-I@WEQB 7120d EBG207] The
coupling efficiency was estimted to be between 0.24 -
0.5 CXCR4 fragnents per Qo nononmer EXAMPLE 9
[00215mu Female i Balb/©iogi(ne3 ) wickdvaChi@iRdd with (iR sofpd@I20&)B VLP. 50 pg

of dlélg%%llt Wg?elgc—g Iw\(%xet qﬁé%ﬁl %ﬁa&ea g(ﬁm%g rof 96(9 ldpgnal\ﬁngeected subcutaneously

(100 pl on two ventral sides) on day 0, 14, 50 and 73. The vaccine was administered without

adjuvant. Antibody titers were determined in the sera of the mice bled retro-orbitally on day 0,
70 and 80.

[00216] CETP1 was coupled to AP205 VLP (20 mM Hepes, 150 mM NaCl pH 7.4) for
coating to ELISA plates. Briefly, 1 ml of 1 mg/ml AP205 VLP was derivatized with 7.1 pl of a
50 mM SMPH (Pierce) stock (in DMSO) for 30 minutes at RT. Derivatized AP205 solution (1
ml) was reacted with 7.1 pl of a 50 mM stock of CETP1 (in DMSO), and incubated for 2h at
15°C. CETP1 was also coupled to BSA for coating to ELISA plates.

[00217] ELISA plates were coated with CETP peptide coupled to AP205 VLP or BSA at a
concentration of 5 pg/ml in coating buffer (0.1 M NaHCO3, pH 9.6), over night at 4°C.



fragments (obtained in EXAMPLE 8), using Qo VLP as a
control. 100 ng of dialyzed vaccine fromeach sanple
wowee/18litkiited in PBS to a volunme of 200 nl  andPCHERDDEH3198
subcut aneously (100 m on two ventral sides) on days O
and 14. The vaccines were adm nistered without or wth
adj uvant (Al |l hydrogel, 1 mg/i njection). Mce were bled
retro-orbitally on day 14, él, 28 and pepti de-speci f
[00218] an{liAFIAE/7 r e Sporage sni€ B Pd espedific hgddl abiypbadyy |tk (sypressed as the
. coat | XCRA - id | ed . RNas L
reciofGR 4 B SFioBh, R iR SRR BRIy Bl o o) i mics
immuidAdd@08 day] 19, §) andoBevith QBHEETHRL. 4C. CXCR4 was coupl ed
hg RNase Briefly as the follow ng: 5ng/m RNase was
TABLE vatized in 0.2mM SPDP (SIGW) for Ih at RT.

Derivati zed RNase solution was then purified over a
PDl O col yam-epirer sham) . 1 EDTA and IgrMap&Rti de were

70 daye aft¢rifost immynizytombat ed for (Ih. TABLE 5 Mean pepti de
specific ELISA titers in sera of three magse2per group

\/ANDI 1 N0 Vi mV,|

H)%JE 1+0—Petection—of C€XCER4= cifie
urface staining of the human T-cell

oo Erd T

i nes Jurkat and CEM NKR- CCR5 [00209] Jurkat cells or
CEM NKR- CCR5 cells were grown in RPM 1640 culture
medi um suppl enented with 10% FCS, gl utam ne, and
antibiotics. Cells weregxhavivEsti#d, washed and
resuspended i n phosphat e-huffered saline (PBS)

Cloning; sTpicgsiomand epaficatign of GRTRI{upeddathe Grigrpings efAP205 VLP

Fc-receptor mediated binding, cells were first
I ncubated for 30 mn with rat-a-nouseCD16/ CD32 (BD
Pharmi ngen) in PBS/ 1% FCEpw#gat 4 0C. After washing

[002fd_?e a@k IpNA ﬁ:!lglﬁergtqgalinﬁ\@&eché @'ETP@E)@;QidWSSﬁ?%rN@bb)’iS created by
di'l uted nouse serum (0Obtai ned from MPLE 10) for 30
annealing typ complemeieryl ofigppycieofidesragoding the pRYdeoseqescaefdCETP1 and

i- f t | - a- use--1 aG . r M .
conclflg XhF i WhATI O BRERHREES ee RS TIF ThE 35ined Hogdn s
diges@all witlu KpaiVdand p dGinfl 1 @31 indh dlongd of the seme mesiritidn sdeswa the vector

tifi.ed. by .usi I B :
paP 1L SR RONEER ) U7 G350k B g or ot
tryptphlan vperdo’fdbfoer. * Serum of d21 after first

' i zat i on ' jon af . 1:200 . used for t
roo2dg{2 T By, RboRaPrEh L Fhoaea by 1pe el Huyq iy 205 cout
protedeUGTAIGGGSG o RGRBEHYLYDBRQSLSBrief [y, buffy coats
[002 tpla:é{i’ggiﬁ)l;&q’ﬁ higalegql;] sscgJ oglgld dl())l{]rl 1ea %gs%ntfislllryStas described in

WO004/007538.

EXAMPLE 15

Test of CETP vaccines in the cholesterol fed rabbit model of atherosclerosis

[00222] New Zealand White rabbits (n=12 per group) are vaccinated subcutaneously with
200 pg of VLP-CETP vaccine or VLP on day 0, and boosted on week 3, 6, 9, 12, 15, 19, 23 and
27. The rabbits are placed on a high cholesterol diet (0.25%) on week 16 and maintained on this
diet for another 16 weeks. Plasma samples from fasted rabbits are collected at regular interval

for antibody titer, lipoprotein, cholesterol and CETP activity measurements. The animals are




CD8+ T cells using Rosette Sep cocktail (StentCell
Technol ogi es I nc., BIOCOBA AG and peri pheral bl ood
worevenswikear cells are collected by Ficoll - Hy pecrer2006/063198
centrifugation (Arersham Pharnmacia Biotech). Purified
cells are then adjusted to 4xI G6/m in culture nedi um
(RPM 1640, 10% FCS, 100 U/5 IL-2, glutam ne and
antibiotics), divided into“three sanples and
sacrifi¢eidrom| vedek 32veind theedorta em@ed@nﬂthqymlewsisd@sggi analysis.nThe aorta are
Stain‘(‘f‘;ﬁ'@ b gedg% %rmae‘r“g’ak‘l’c%’o ?argg‘é %ég‘gﬁm ‘i %u(‘iTegtta% b aorta
covefcby Ickioneislcslchilated fmfeecﬂianﬁmland Vi rus neut ralisation
experinments. [00211] To test the neutrali zing
potential, cells are first incubated with serial
dilutions of purified BXAMPDBab nouse |gG (as

d i hed ah t t
SR g o BracRR B e D PragAa o QA VEDaes harugtop o ige
at 37C. [00212] The X4 strains NL4-3 and 2044 have
been descri bed previ ousl &Tr kola et al (.1998)
[00224] ; o [Bradyjiniy BK ﬁﬁ?& }Dé‘ﬂ ) pahdesyAreg- BWV%IPIH?Q"’EPS%)NO 23)
with I fkbd #Sthé NO &dtntHs GABKH Sdgbiies &Of%a&yléﬁﬂ @Bﬁylvw h€ys fused to

ective dose; Trkola et a . Virol 1999
the %@BBIPH%WV@fea@GWaHﬁ §ynthesized |ap@r<a% tq EFP‘%Q?F‘%HOFWG%SE%E?PMGS
were%o&;ﬂe&j@ vipe total infection volume is 200 M. On
post i nfection, the supernatant are assayed for
[00224le dvdolifemalé, G47BLI6 rp@d (Hh!e'r group pwerd vadcinated tyithyeitherc Oawg Q-

mic & BRSSER K A5nRF RS R BLSD NN BYRS! Gl Rl gyaenso
14 aI(E’zPlTﬁae ﬁ@dﬁ&i&twésﬁid@nét’t@d Mﬁ&ﬁhjuvlm Kict Rvd@€ Pletl @éro-orbitally on
CETP \Y r oX ermna qguence rangin
da5 §i i Zrtios 3?%%1 pdiy op or T 4is 5%?% ag, feasiregpp ELISA
fouoaﬁ@ statl@R8 prdstocot. S N-term nus with the tripeptide CGG
coupl | ng to VLPs was synt hesi zed sol i d _phas

or
1002%51emF§§tp PRaPr daieiigr i #ap remlqdoRsR Ras mgIGMé) p@ﬁtﬂ.FcléSA plates
J i
were%ﬁtea%lgjah% ﬁin 1%6?5 £ &ﬁlpﬁfleﬁ lig RI‘&I%%AQ %@é]ecgﬁ:e%g%ﬁgn anl(fgg/ml in
coatlpg—blvffen(@AbM NIICOBPH 96), 8CrmightiataddSCwi t h a 10-fol d

[002%’} 1 iﬁ\)]ﬁ‘ EL\&%%% %nn§ﬂBK? Im e?nljﬁf-l)éa%ts :111\%5 bg%ﬁg [l)%@(ghtlbody titer

(expressod and ﬂﬂﬁtlonrfaaﬁr) 2ngiicel imtamizce at tdeyl 0vnd N4 Zvith QB-RBK oA QB-des-
ﬁ%‘ CETP peptide solution for 2 hours at 15Cin 20

Argdy FTéB’fé’%‘V°§[50 mM NaCl, pH 7.4. EXAVPLE 13 | mmuni zation
of mce with Qb- CETPI and ELI SA [ 00215] Feral e Bal b/ c

= 5 e = Mth CETPI coupled to Q
VLP. 50 ngy ays after irst
immunization
Immunization 14 21 30
Qp-C-BK 3000 10000 3000
Qp-C-des-Arg9-BK | 20000 25000 15000
PBS 100 100 100
EXAMPLE 17

Efficacy of vaccination against QB-BK, Qp-des-Arg9-BK for the treatment of collagen-induced
arthritis



of dialyzed vaccine were diluted in PBS to a vol une of

200 mM and injected subcutaneously (100 m on two
waemwbnad12si des) on day 0, 14, 50 and 73. The VBCDEP®06/063198

was adm ni stered wi thout adjuvant. Antibody titers

were determined in the sera of the mce bled

retro-orbitally on day 0, 70 and 80. [00216] CETPlI was

coupl ed to AP205 VLP (20 Hepes, 150 nM NaCl pH 7. 4)
[00227r d6aMalenGBAY] mice Por gxbm were ianiuefzb@intr_a_dﬂrmdiy threagjifnes (days 0,

LR, wa ' W 7.1 50 mv S\VPH .
14 a‘f‘ﬁ@r‘&‘ Sgt“éc‘ifd@?’ :? f%@ %6( ] Rﬁl é%“ a “F‘%T‘mce were injected
twi d:lﬁfradéﬁhzil 34Qad $8) with 200 (g Bovidle)ty e coIR@6H Mekeiwlith let
* l?e(aayflsso mvl s?jock of %ETPI e(| n DI(\:/B%)g anél3 T ompTE
Ffeu‘ilqw%%‘éi‘taéfd for 2h at 15C. CETPl was al so coupl ed to BSA
[00238)" Qﬁé} {:h@gectoﬁd a‘ﬂagé)/@f" ﬁtuﬁéctloﬁ Qﬁé’e]a?& chahlined oﬂlaé}teﬁﬁar%ﬁ@and a
coat ed P peptide Coupled to AP205 VI
cliniggi scarecrem;@mfrwatou to A IWSSIBntfP iehch limly angpiding th mefd@gree ef lpddnmng

o0 RHEEE OO B L, TG LAGEIT ALk e v

chnlc(aésqgreamsbmb a%dettdnmmeém the theed cxpérimdngal geaups di | ut i on
gi ving hal f-maxi mal binding in the ELI SA assay) in
m ce i muni zed on day 0, 14, 50 and 73 with Qb- CETPI
TABLE 7 EXAVMPLE 14 d omiXygyVIPEE p8 essi on and

rification of CET ) t he, G erm nus of
it S pbeas) it B fere st B isgeppns dafiosi
CETPI peptide (SEQalrRajNafiddmatién @At ed by anneal i ng
two conpl enmentary ol igonucl eoti des encodi ng the
pepti de sequence of CETPI and contai ni ng Kpn2l and

[00224p N1 | AQRIxpérttidulidl GéthBE mdHE1F allér%@ Eﬁ@gj Mﬁhﬂimat_f(ﬂﬁs QRidab REks the
fragment i s digested WlthéS) and Mhl | Q31 and

effects) ofneageipgion agaigsinidradykdnip j(BK) gpd §P*1'é$9r1|"@6‘>’kﬂ41@ (dascArgp-BK) on

Th2- HI@&E’ ﬂ'tgé 11ﬁ&1uﬁ@§esﬂ&x§é‘sr éhgﬁgteflfkdwwgdsﬁoﬁhﬂ ibfﬁl;( into the lunﬁ cytokine
WO2006/ 032674) under the control of E.coli tryptopha

(IL-4g dkrSoALgdBb gtion] AgE> 200ibotlyi candr ueoup PARIROEON] Jn gho hyper-

respoglé‘i‘%?n% @%&%@gg&iké %@k@@%@ %1“5@5%%5 %ﬁ}?&r QB-BK or Qp-

des- P2 Bk dsldesiribied in BXAMPIES s66r afedtef) withf Qf dlofs 361dayaiftey the first
as described in WX04/007538. EXAMPLE 15 Test of CETP
immypisatioh dwice pretinjectechiptrarsriggnsaly rath 3048 ovelbuBROVaY) in the presence

or ab?énQ@ bPGIahOGlIRydréiRB23h DeWakeal-and, A@? lafl Enib AR 'dﬁlfy 1ntranasa11y

per group) are vacci nat ed sub aneously
challenged w1th 50 pg OVA in PBS on 4 consecutive days. 24 hours after the last challenge

BHR is determined with a whole body phlegtismograph. Then mice are sacrificed at specific
time points to analyze lung inflammation and Th2-mediated immune responses. Lung lavages
are performed with PBS/1%BSA. The cells contained in the broncho alveolar lavage (BAL) are
counted in a Coulter Counter (Instrumenten Gesellschaft AG) and differentiated with
Maigriinwald-Giemsa staining as previously described (Trifilieff A, et al. Clin Exp Allergy.
2001 Jun; 31(6):934-42).

EXAMPLE 19
Coupling gastrin or gastrin fragments to Q VLP
The following gastrin peptides were synthesized according to standard procedures.

G17(1-9)C2: pEGPWLEEEESSPPPPC (SEQ ID NO:39)



200 ng of VLP-CETP vaccine or VLP on day 0, and
boosted on week 3, 6, 9, 12, 15, 19, 23 and 27. The
w0 abitsg2are pl aced on a high chol esterol di et PCDERSP§/063198
on week 16 and mai ntained on this diet for another 16
weeks. Plasma sanples fromfasted rabbits are
coll ected at regul ar |nterﬁzl for antibody titer,
| i poprotein, cholesterol CETP activity
clGlfeasur pEERWS EERTE A WMIRFGEGE £3eQ I NEB40)on week 32 and
nG17%amedea o IGGGQEPWLEREEEBA YAWRIDFCONH (SEQ ID@§D:dh) anal ysi s.
nG17FGe aoIGGCRGRWIEREREA YMWMDIA (SEQIDON@M40er "en face"
nG34amigear at i onCaGGQUGEPQGRRE, VADBESK KOG IEHHEER N @WMDIECONH,
aorta cover EQ@ID Nesigdns i s cal cul ated for each
nG346t mal .  EXAVBIGOIIE GGRRHTL VWD PS K RQGIYWKIEHBEEN KGWMDFG (SEQ
des- Ar g9- Br miyWKi:48)n to OVLP and | mmuni zati on of mce
[00223] Bradykinin (BK) (SEQ ID NO 22) and des-Arg9-

00240y i el g LR Yo SPeRAn PR feiepp T T Brctly.

1 ml ¥ &erivdeRA QPOVLIM @it ErdRehtdtids o MBS nENRAE reabkddWvith 167l of a 10 mM
synt hesi zed accordlqyg to standard Brocedures

The
peptlsee priwtipasn VR0 apd LPUH of acctgmifrile. for dhoyrapt Ity The @waleé product
was tg‘géﬁl(é -cft‘!nC?e Tﬁé-&)ugﬁﬁg &fiab‘lﬂ‘é{ [Y‘@ Infol S}%%ktﬁﬁt/ il gﬁtnlibnomer (total)]

elther es- Ar couple
was mahzmmlwmeu@mwym@ rof ttthvem@smlblm sleisyd (SESd%ﬁ@E to be

ci ne as adm ni stered wi t hout
betw%éé‘%‘g%@(:}félgmgm PRYP P et r 0-orbi tal | y on day 0, 14,

[00231] 1 dhe daﬂ)ysamoﬂeamtizb@mﬁeVLBmisﬁbseqﬁeaﬂy Bkedoto dﬂ)ﬁple BIG17amide,
are neasured b ELI SA Il o 1;1 st an ard protoco

nG1Gona Efamsds, o TS g le of o Xﬁs&attaowﬁ&%fétwn of

2m: /ﬁ@x@é’“&:acteﬁ%ﬁl 'C-Ill%f*a @blﬁixﬁp% H@J&al&f&ﬁ*aﬁcﬂm&fm@ﬁf’i b B 150

pepti des coupled to RNase Bt a concentration of
The @mg)/lcmﬂ produato serengribed QB 10arhide] RBHCIT; G,DQB&(Bﬂamxdvemd QB-
nG34P§q ! 21V€14C [ 00226] TABLE 8 Average anti-BK and

FPEESTAr g9- BK specific 19G antibody titer

(expressed as a dilution factor) in mce i nmunized on

day 0 and 14 with Qb-BK or Qb-des- Arg9-BK

respectively. Days after first imrunization

I mmuni zation 14 2 1 30 E3»NMPBK28000 10000 3000

Q- C-des- Arg9- BK 20000 25000 15000 PBS 100 100 100
ExApqupling of G17(1-9)C2 (SEQ ID NO:39) to Diphtheria Toxoid (DT) and Qf8

[00232] The protocol used for coupling of G17(1-9)C2 to DT was similar to EXAMALE 1
of US Patent 5,866,128. Briefly, DT (List Biological Laboratories) was activated by dissolving
1 mg of DT in 100 pl of 0.2 M sodium phosphate buffer, pH 6.6. Separately, 2 mg of SMPH
was dissolved into 80 pl of DMSO. 12 pl of SMPH was added into 100 pl of DT. After 2 hours
incubation at room temperature, the mixture was dialyzed twice for 2 hours against 2 L of 0.1
M sodium citrate buffer, pH 6.0. The coupled product was termed DT-G17(1-9)C2.

[00233] The dialysed, derivatized QP VLP was subsequently used to couple the G17(1-
9)C2. Briefly, 84 pl of derivatized QB VLP was reacted with 6 pl of a 10 mM peptide solution
in DMSO and 6 pl of H,O for 2 hours at 18°C. The coupled product was termed Qp-G17(1-
9)C2.

EXAMPLE 21



Effi cacy of vaccination agai nst (b-BK, Qb-des-Arg9-BK

for the treatnment of coll agen-induced arthritis[00227]
waookhsa2DBA/ 1 m ce per group were imuni zed PCT/EP2006/063198

intradermal ly three tines (days 0, 14 and 28) with 50

ng of Q-BK, Qb-des-Arg9-BK or Qb al one. Then mce

were injected twi ce i ntrad%grml ly (days 34 and 55)

with 200 ng bovine type Il “Collagen m xed with
Impaunjrhedneo e with QB adGliv,adR-nG [ RERRSRPAIG 186Gt QfnGR4annide, Qp-

col | agen/ CFA injectio ' r L Ne n a regul ar
basis and a ﬁﬁggﬁgbﬂé?qg‘?@llﬁéaﬁarﬂgggto 3is
assigned to each linb according to the degree of
reddeni ng and swelling observed. Three weeks after the

[00234 ¢ o iult demalg EWTBE/AR mifcarars gaccingtedawig sigher QBraliGdd| (S mice per

erouf R Tk P FEEEhnd A QLAG PECRARREL B Bl s0
ng of JQBENGAN d)r% ppest- QB-@G—I%EQQ[B ha11- Ge@ﬂlﬁ(ﬁﬁ%ﬂﬁdeadnﬂﬁm[gh(}ﬂ G
ai rway_infl anmat i 02291 An experi nenta

(obtajpeqd wﬁaE?%HQLFo%a Me@r aahaeda i &P Inf| volrag o6 n?OPsulu gy injected

subc%t%eggﬁf ﬁi ?%Kﬁ({?l \ﬁegﬁ% sﬁfes oﬁ%ggrlgéﬂ(ﬁllrﬁn ?g@{(fﬁahes werg %n&mstered

with@m aljuRantedisad eontrolmal rgeoupeefpnmems: geaat evithz¥0d ugyof QB. Mice

i p Y-S0 W PGB n e a2 e e I and
miceWHLHRQH ﬁﬁﬁuﬂﬁ’d&%ﬁflﬁ@l@-ﬁ@??éﬁﬁﬂ@@ AGHR; (%El%b@lkﬁmm: 81 OP-nG34-

per group) are immunised with either
G wagiekle =oBNtally onldaycd.ilRet . 2§ 4RXFMMETTI6 or i nj ect ed

[oozé’g]t h A%lt%%g CS%%L%GW&:: m{ilzéJ‘\%ﬂﬁ %S‘FW(W Ovallﬁg alum per

are rnjected intrap onea
mous(e@t/A)lthblﬂt aﬂlhﬁ apd BT ERITE] - 9)C26(5 Sﬁﬁ@ﬁer@io@ﬁi itk dpfg alum per mouse. 50

e o QA SRR TR Rt o Yo BRI eyt SERbfl and

1nJecf1>d Q%ﬁﬁéﬂu&l‘{re( 1@@¥L§ on % J}&Hﬁl%lﬁg)t&f daSIE'@ ah@$4. Ml’@@lwleﬁ:'w&l retro-
Is detefmned wt who body” phl egti snogr aph.

orbltathfmn dey Ocand day b4 diiterfs |0£ e@tlbadles melif' £ jagainst ﬁf@swsmmsfragments were

oI Bl ISR Sk R B I R TN ) v

coateﬂhmtbeRNsseenonplad red €517 nort h@lfﬁmmd@ hoG HI-Ge giG@dsthide,ag634-G at a

conceatialipn 8 PuBA R ouipivrer R MEICUR o o ), SRt %8

Mai g][ leale?f GAemsa st ai ni P% zéi p'ro‘lev;?usl y ggicrl b_ed
TAB@%'G) w&raa%yﬁtl-@@@puﬂéqi réy né%m oméﬁ“ggtsmﬁ%ﬁc IgG
antibb &P GHIIE (xPrebs@d @\(ldﬁuﬁaﬁfafc@bl iR HhiBY irdSdisddonP@Rt 0, dRS 14RFif QB-

synt hesi zed according to standard procedures.
c1G17, QB-nGl7amide, QB-nG17-G, QP-nG34amide and QP-nG34-G, respectively. This

clearly demonstrates that a gastrin-VLP conjugate is able to induce a high antibody titer against

gastrin fragments.
TABLE 9
Days after first immunization |

Immunization 14 21
Qp-c1G17 6 358 19 694
QpB-nG17amide 2550 11 180
QB-nG17-G 447 11 874
QpB-nG34amide 4734 15 966
Qp-nG34-G 2343 53 942




GLl7(1-9) C2: pEGPW.EEEESSPPPPC (SEQ I D NO 39)cl G17:
pEGPW.EEEEEAYGWDFGGC ( SEQ | D NO 40) nGl7ani de:
WEBBEPMEEEEEEAYGAWDFCONH 2 (SEQ | D NO 41) nGLFETHEP2006/063198

CCGQGPW.EEEEEAYGWDFG ( SEQ | D NG 40) nG34ani de:

CGEAL GPQGPPHL VADPSKKQGPW.EEEEEAYGAWDFCONH 2 (SEQ I D

NG 38) n&34-G CC;‘GQ_GDQGPPIggVADPSKKQGPV\LEEEEEA YGMDFG

(SEQ I D NO 43) [00230] The-di al ysed, derivatized Qb
TABI/EPl(lNals)Vautl)@ eyaegt Itiyerm)éd}lﬂ(ﬂ R)$2ppecifi¢ @atihodiRsi ELIS,A tifers are

exprejsed as s)eglv\t% \éﬁétgoéggvegﬂ q:) t 1@%%?1&?-%?%}% rrf\]ﬂ I?A fissay. In mice

1mm1miﬂ:edtW1&nQB-rGlD(\/15@)(a'Ild'1th oOwdithoidt Aot @ T-G17@- 9)032 aﬂfei‘a@el tigers of

at, The_ coupl ed product was ternmed - The
appqu‘&aﬁﬁlyn]g Lok k|5e§?€;ﬁnﬁ 11438 FﬁﬁPeceBel§a\§?rF.r?P°PeJrrb¥ dgp 14. The half
maxifiANODRiter (w28 1k thlan VOG whidhi wetcBhkidoRdd t6 88 BEIbWARS dul- 6ff of the assay.
anal ysis of the Coomassi e bl ue stai ned SDS- PAGE

This |gkeaghs éPm@stratés ey QPralg 62 fetblaty indwrsrraplicr P@bbghqr antlbody
TaEmst BIr¥s rivati zed Qo VLP was subsequently used
reSpo to coupF jatr%n de, nGl7-G nG34am de or nG34-G
Briefly, 84 m of derivatized Qb VLP (at a
entration of 2ng/m ) was reacted with 12 m of a
TAB%%@?/I peptide solution and 4 mM of H2O for 2 hours at

15 TheImmuqﬁlzmdnpr oducts wer e t et%@s@ﬂenﬁitﬁmmi@i—xaﬁon

nC17_C Ao ryr anonp

~t al v
II\JJ"I‘ \J 1 COPC\/LI VCI y

Qp- C&M@‘Z@%MESI%FC&;(I‘%%CZ (SEQ ID NO 39) to

QB-@'@P—@ IRh %01 d (D) and [@g3§ 00232] The pr ot ocol
or coupling of G17(1-19)C2 to DT was simlar to

DT- (EINVN(EvmthﬁlumlS Pat ent 5 866/8828. Bri efI Ly, ) (Li st

DI UI Ugl bcll LClUUI Cll or I Cb} Was Clbll Vcll CU U_y UI DDUI VI Ilg J.
ng of DT in 100 mM of 0.2 M sodi um phosphate buffer,

pH 6.6. Separately, 2 ng of SMPH was di ssolved into 80
m of DVMBO. 12 ml of S ded into 100 m of DT.
After 2 hours incubatiwgg tenperature, the

M XJhdékengas crdbsreactieily bidctowtic wabs riisel spa@d1G3 Y t2CEKOf
0.1 Msodiumcitrate buffer, pH 6.0. The coupl ed
product was ternmed DT-GL7(1-9)C2. [00233] The

[00236] 2l Y383l pliedsi watt icésel Q&hVJlElW%S rf]@mt )l af aUsoBEbntrBtion of
couple the GL7(I - f derivatized

0.2megnl\in pogiing huéfali: %l W@HC@ nPH <¥?’6)a0‘@o njght pleh G Jhile ELISA titer
from%@hw éda&dlpiiht%Q 230 hof1dt reeéthh@% Eex vgasfbgk&v%dqhd&s&)

he coupl éd product was ternmed (-
[00237] The cross activity was also checked in an 1nh1b1t10n ELISA. ELISA plates were

coated with c1G17 or CCK8 (SIGMA) at a concentration of 0.2mg/ml in coating buffer (0.1 M
NaHCO3, pH 9.6), over night at 4°C. Mouse sera (14 days after immunization) raised against
Qp-c1G17 (obtained from EXAMPLE 21) were incubated with either serially diluted
nG17amide or CCK8 at 37°C for 2 hours on a heating block with 600 rpm shaking. Then these
sera were added to the ELISA plate and incubated at RT for 2h. While preincubation of
nG17amide inhibited the recognition of sera to the coated nG17amide, no inhibition activity of
CCK was observed. These two experiments showed that antibodies raised with QB-c1G17 did
not cross react with CCK8 (FIG 1B).

EXAMPLE 23
Coupling C5a and C5a fragment to Qf



EXAMPLE 2 1l nmuni zation of mce with Qb-cl GL7,

Qb-nGl7am de, Qb-nGl7-G @-nG34am de, Qb- nG34-G
W@Re0E1¥(1ks 9) C2 and DT- GL7(1-9) C2 [ 00234] Adul t P ERP1086/063198

C57BL/ 6 mce were vaccinated with either Qb-cl GL7 (5

mce per group), Qb-nGl7am de, Q-nGl7-G Q-nG34ani de

and Qb-nG34-G (3 mce per %oup). 50 ng of Qb-cl G17 or

25 ng of Qb-nGl7ami de, 7-G Qb-nG34ani de and

@-nG34-G (obtai ned in EXAI\/PLE 24) were diluted in PBS

.S.l I .
[002%#? anvg'\llkg nSIé% ?%g]imé)e Sc&dj Sehlrll%lag ngalélﬁg %ﬁj}ﬁ&%ﬁl‘é&l (),(Géé&quer
(SEQ/I'D:N()mgs heterfier sahddmGiaey o dvamhdmgcﬁuyagljlthmu by Bictagene SA. The

G 15y B 8 558 bl Sl v
Mlcrbcﬁilléatoﬁs‘)bmthazid 3ddtionsl GO linket at tht N-2Bmind® (SEEPID NHE] Eibreafter
cgg ich were i muni zed with Qb-nGl7am de,
nam‘%d“ *Qb- nG34ani de and Qb-nG34- G were bl ed

[oozs%t ro- QI EUlﬁtﬁJnldf 128 p Mlgg%ﬂfh 202hM ﬁﬁPE§2L505ﬁ1\/I m(ﬂ FH 7.2 was
0235] Adult female 7/ BL6 were inmuni zed

reactigw i 2200} plar tonss (P MO 91 (P HORIGBOr 39 LR 2816 with
d I
shaklgg.uégfg %;&él aﬁ)eggln{oﬁar %ﬁﬁntaﬁ'rmﬁfagw')vaé’\%&d?d l_tdg? (332 ﬂmﬂgrsglﬁﬁon of

-9)C2 and” DI-GL7
SMPHi-detivaired QBF’BQ’S Bea:tlvm volerae ofas 200 pirindaneections wetedakcubated for 2

an o (100 M on two ventral sides) on days O
hourszﬁgg tﬁl az“vgere bled retroorbitally on day 0 and day

[002d0f. Ti Uesciutivh o200 vl QB SVISIP Bc2(f M HgaEsLstsotdﬂasrea(Jl pH 7.2 was
gastrin_fragnents were measured b LISAb coatin

reactﬂwghapfr e ol exegst (1 MY Yoyl ompics &Y %5 -C with
shakl\ﬁ%l ﬁﬂ@?éﬁhlgis W 4 mbIMPSR@e R ﬂi(%gcﬁiig@\zasoidd&ﬁb?@fﬂw solution of

4sm de, nG34-G at a concentration of |
SMP@-@FIMUZP% QBO:R. Ahe teastioarwas dncubaipd\iarBbmurs piH SCayith shelng.
night at 4C. TABLE 9 Average anti-cl Gl7-, nGl7am de,
nGL7- G nG34anm de or nG34-G specific | gG anti body
titer (expressed as a dilution factor) in mce

i mruni zed on day 0, %X";@ %2 - ¢l @&z,
Q- nGl7am de, -nGL7- ﬂLam de and Qb-nG34-G

ImmiigiSgiea bf Hlﬁierlthm-ﬁl(Bla@a Whacinden® datkdtivh @8 mid3adys-8pecific antibodies
gastrin-VLP conjugate is able to induce a high
anti body titer against gastrin fragnments. TABLE 9 Days

[00244]t er  fVIiES twdrEMHnadleh Oﬁbkﬁfﬁﬂéﬁhzﬁ;ﬁtdﬁ% 54 &g ég?@cs‘écﬁl Kraccine
6 358 19 694 b-nGl7am de 2 550 1 1 180

prepared; aggdegeribed in EXAMPLE 23 on days 0 and 14 and as required. Mice were bled
retro-orbitally or via the tail vein at day 14 and day 21 and at subsequent timepoints. Serum
was saved from these bleedings and analyzed by C5a-specific ELISA. Mice received 50 pg Q-
VLP or received PBS only as negative controls. Anti-mCS5acys IgG antibody titer was
determined by ELISA by coating with 1 pg/ml mCS5acys overnight in 0.1 M carbonate buffer
(pH 9.6).

[00242] TABLE 11 shows representative results from this assay with sera from mice
either immunized 24 days previously with Qf-mC5acys, with QB VLP alone or left untreated.

Mice that received the QB-mC5acys vaccine consistently showed an IgG antibody response

against plate-coated mC5acys.



Q-nG34amide 4 734 15 966 b-nG34-G 2 343 53 942TABLE
10 shows the average titers of GL7(1-9)C2-specific
wapioshddees. ELI SA titers are expressed as serBOT/EP2006/063198

dilutions which lead to half nmaximal OD in the ELISA

assay. In mce inmunized with Qo-GL7(1-9)C2 with or

W t hout Alum or DT-GL7(1- 9)?2, average titers of

approximately 1: 4242, 1. 81838 and 1: 788
TABEEdpectively, were reached by day 14. The hal f maxi nal

OD titer was | ess than 100, which was considered to be

betowthe—<cuf—of f—of the—assay—Thtrs—<ctearty

denonstrat es| t hat Qb- BipdrimeajalBravp Imlolueizbtion nduce

anarl s Ay Aand  ahor ant 1 hadyy roonnncecon + an

CaAar 11 C1 [N}V ] LILJ yIICI artoi UU\.J_)’ T CO'JUIIOC CITTAart

DT-G17(1-9) C2. Qp\Bi(Badys EXAMPLEB-F2PChegki ng PB8 crosp

reactivity—of —sera—whi vas—at-sed—against—ctGt#+to
Avegxent|-00236] | ELI Spypphat es |were gogted with cLGy7 or
mCaeydg(IMEVA) | at a concentration of 0.2ng/m in coatipg
[00243fT T er nile Zre , He eoﬁgly wAth®30 fid Q‘Btm@,@acf}@mms ftially

ELISA titer fromcl G:SLu7 coated plate was 1250, "no cl ear
the saragastdesdribgd 2l9v€CK was observed (FIG 1 A). [00237] The

cross activity was al so checked in an inhibition

ELI SA. ELI SA pl ates were coated with cl GL7 or CCK8

(SIGVA) at a concentratBXXMBEEQG>2ng/ M in coating

ffer (0.1. M. NaHCG3 H 9.6 over., night at 4cC. se
Sty Vit PR RGN R P B el MESRSs
Q-cl G17 (obtai ned from EXAMPLE 21) were incubated
W.th eiﬁ%h r serially di|luted nGl7am de, or CCK8 at 37C .
[00244}, > aiéoleﬁacaé aREA; HgmbPHIR WA 1d5teaBIed TR 4R i2nRputropenia

assay! B@ indal\@me (& appanei Airi HEBlob® ghdhBlobdit HOnPLBtMcAME intravenous
1 ncubat ed at for 2h. Wil e preincubation of

admipigiationiofj smalhnaptitics @f mGaa¢¥8cogni ti on of sera to the

[o0245at ed pafzhigars78e /6 fﬂﬁ:ei(mi Wik Qf‘a@ztvsjei/é. itﬁéstﬁétis%d’\ﬁfected with
observed. These two experinments showed that antibodies

100 ylaplytion v tthe lajorat ta@veind i Themyjee weavwl qitberdtBSaimGHacisKg PBS or QB
capsig%:n{ g]ag.B)éfte%élgpnlﬁEutg@th aal Wl bfejé @iaaﬂgregg-%ﬂgi{a?g)%nagadtleo pl of
3 € nmurine a am no acl sequence
whole blvbd itransfigredto Rint BB BricordinfBE8E@ntitcokglanf Bip@rih Rddbe) Cells were
reafter n rre% ggﬁa smwas chem cal |y synt hesi zed b
pollcf &7 Suilr e 4202, 1 Wi a7 BoFlgmb e of rgapietite the
supertiibitant() the ol pelif was ecdusperided ¢ 2 il CRids | Am@ymitfectlarid (TEMLsolution
pC ect | )Wa addi tional CGG |linker at t
17 i eSS 8 i) 53 el TP R SRR e B et blood
cells.” Mhe rbAARBY |ccs FoeUcliesd 8§ cdmtafughfidabandlibe MAC2Rediivent repeated.
HEPES, 150 mM NaCl %H 7.2 wWas i

The remaining cells were re-pelleted by centrifugation and resuspended in 50 pl flow cytometry
wash buffer (Dulbecco’s PBS containing 2 % (v/v) fetal bovine serum and 0.1 % NaN3). Cells
were passed though a flow cytometer (FACSCalibur, Becton Dickenson) and the fraction of
granulocytes determined by forward and side light scatter gating.

[00246] A representative experiment demonstrating that mCa5cys induces neutropenia is
given in TABLE 6. In this case 1 nmol mC5acys induces statistically significant neutropenia
compared to PBS treated mice and mice that received 1 pg Qp capsid protein, showing that the
synthesized mC5acy has biological acitivity.

[00247] C57BL/6 mice were immunized subcutaneously on the flank with 50 pg QB-
mC5acys diluted in Dulbecco’s PBS. Control mice received QB alone or were untreated.

Immunizations were performed on day 0 and day 14 of the experiment. On day 22 after the first



reacted wwth a 2-fold nol ar excess (286 mV) of (SWPH,
Pierce) for 30 mnutes at 25 C with shaking. After
waele@bgt3412y an equi nol ar anount of nCbhacys was BCOEP200€063198
a 36 mM sol ution of SMPH derivatized @ VLPs. Reaction
vol une was 100 ml and reactions were incubated for 2
hours at 15 C with shaking. [ 00240] A solution of 200
MM Q VLP in 20 mM HEPES, £30 mM NaCl, pH 7.2 was
immyrezatioe §0 winoh m&Saeys ovad injotted ingreweesly vig thdvjaterdl t8MAdin to induce
systeéf I ?gu%rgéenﬁaor ggce r&ngzieg?slsz@? %lonesqgrgg I ntgeate%f 2% thd:re is a
drop tio the p’bﬁ%nllagﬁ sf)gnahulmytcxsfm Sid:’dﬂeoﬂeB InumIItBszaftbr G135 Mjel@tlonThféSO pmol

reaction. was in bate urs, at 15 G with
mCSch(gkIIH g1‘m mm m&g g]?.lls CTRasg dn %mt Rercentage of blood
grant@cyfﬁ@pryé‘en’teaﬂhﬂs antaeC5d ahtitridies raisd imﬁﬁi&&yyﬁmﬁm&ﬁhﬁon@wth QB-

ntlbo ce.were inmuni zed .s
mCSWYF ﬁre I&S‘ ﬁ@s%\% PSP RUHEPII AT HSPORSY | c FB@‘HI Ilsﬁatwn
m&mﬁ%&NRkﬁﬂﬁﬁq%qT@ﬂ&E1Q)and 14 and as reqU|red Mce were
bled retro-orbitally or via the tail vein at day 14
and day 2 1 and at subsequent tinepoints. Serum was

TABLEJEd from these bl eedi ngs and anal yzed by
Cha- qnpmfl c FEllIS I\/I ce recejived 50 ny (h VLP or

recei ved PBS only Gk g&edcorﬁer@ll@ge greylogyis ity s
Expergy@niah iTrdaromnt t i t er I}Q@as‘, gér m negr woﬁtﬂlgﬂpwamnhﬁl gSD
with 1 no/nd nCSachs overni'ght | [mutes afteraypnjcetion

buffer (pH 9.6). [00242] TABLE 11 shows representat| ve
CS7I3éé6uP‘%1§“mP8ﬁﬁIt his &8y with serp from nil@e either 1.8

fa W] I H 1 H ~ o~ ) ~
I IIIILIIII LUU 29 UdyS Feviousty W U] = 1reoalys, W UIT (A

C5STBLR, ahiffnied | f 1 UnignRRpdvLM cp that regeived the o9
Qb- nCsacys vacci ne| consi stently showed an |1 gG anti body

re@gonse agal nst p|.ate-coated nCoacys. TABLE | |
C57 H‘%PW@ are Hﬁﬂ?ﬁi‘&fagﬁbcutaneouslf%\/lth 50 nyg 1.9

'IILAJClLa_yD \JU II pe) UDL Clllll Cll I _y l T Sdaliftc AdsS UCDLaI I UCU
CSTBbSy QB-BORALE 25 (-5 cci ne i mmyj zati on 1.0
immueiatd al i zed the in|'vivo e pf system' c nChacys '

[002441The biofogfcal aC[IVI[y f—mc5acys was

c57ﬁﬁisebﬁlvmlmrﬁ\m\aeuo sorpnﬁ)l REWhERPEN @ assay by neasurjing 4
t he apparent drop bl ood granu|l ocyte nunbers after

the 1 ntravenous adm nistration of small quantities [of
C57BUBARHS tredt€D245] Feitgne] el BBtys6 |1 ce (6- . veeks of 1.1
age) were anesthetjsed and injected with 100 m

solution via the lateral tail vein. The mice received
ei ther PBS, nCbacys in PBS or

EXAMPLE 26
Immunization with QB-mC5acys VLP alleviates disease in a collagen-induced arthritis model

in mice

[00248] Male 6 week old DBA/1JCrl mice (Charles River, Deutschland) were
immunized subcutaneously on the flanks with either 50 pg QB-mCS5acys (n = 8) or 50 pg QB
VLP (n = §8), both diluted in Dulbecco’s PBS. Two further booster immunizations of either 30
pug QB-mC5a or 30 pg QB VLP were also given subcutancously, on days 15 and 24 after the
initial immunization. Mice were immunized intradermally at the base of the tail twice on days

35 and 57 after the initial immunization with 100 pg bovine type II collagen (MD Biosciences)



capsid in PBS. After three mnutes the mce were bled
via the retro-orbital route and 100 ml of whol e bl ood
wao e@essaes ed to 2m PBS contai ning the anti - coRQUEPR2U6/063198
heparin (Roche). Cells were pelleted by centrifugation
at 450 xg for 10 mnutes at roomtenperature. After
aspirating the supernatant, .the cell pellet was
resuspended in 2 m Tris Afffroni um Chl or i de (TAC)
emulsifibdiusingglds BynirgeT as z51:1 121 inKloniple@l Frewid’s7Adyvano(CE). CFA was
preparedrI ﬁ%l%sl?? ernprl%grrgr%ﬁulgg;gg eAC éh%n? gvel?co IYa%?Taliqtrl%%? (irg)(filtalnllﬁjgogi mg/ml heat-
killed &fytotattaciomi raberaiiadist f@inTAETR A e{Btfma nhborz&m) elfhe fiie were then

ol SRRSO RS b ok GBI bl AHE S ER o

fore @lduhiaé ¢iexb ji)lﬂ?ﬁﬁclﬁﬁﬁﬁ ﬁidnli;}n the Aaly (Estindgtioh eif ablnbdiﬂldae scores. Joint

serum and O. Cells were thou
thickReSk ST PRI s P - PBIoh CaHPERS BTG, 5or MR bigned On the
bas1sfdfaﬁatfbmw1ﬁ§ s@lc2Btdre 0 YRS waRing rjﬂinﬂﬁ&‘nﬁ}/ Sterewar gil@fdness and/or
side |ight scatter gatin [ 00246]. A representative

swellingol; thendaits e Repicad itpanesa AdERElDs inyRijRg e entire pawl/joint;

Scoré18UL IRP&RIstveilidg gﬂé'fgl@ndtlﬂn RBLE @ws/ othtd With £A§Rsid. NBWJerimental
nCSacys | nduces statisticall ni fi cant neut ropeni a

obseryaligya e eentippg yntib deyedS After %ﬁ qrﬁplé%getl/ﬁﬁ\ injeetiqn, &gy 72 after

the i8] $mEARstlotls Prot ei n, showi ng that the synthesized
nC5acy has bl ol ogi cal acitivity. [00247] C57BL/6 m ce

[0024r e i rhi\BLiEz Edishowsdbe aweeagq dhapeage int joint thielmssyicrass 81 limps after
the i co{%@% ﬂ ekt Orte %V%é&ﬁ&gé%e h e]P %@fhl&éﬂggs Qiowm &Pmost days

rece one or were untreat ni zati ons
for thee@mEBndys rvammatﬂd gienp @nmpactd dta&hellﬁ @trol with tipe diffeemte having
d e fir
o p ¥glhe 1 20 ZHRH 06 SIS SnL G R TR nfi 3 cra
mJectmmsl nduce system c neutropenia. In mce imunized with
Q VLP alone or in untreated mce there is a drop in
t he percentage of granul ocytes in the blood 3 m nutes
after theTABLE¢3i on of 50 pnol nC5acys. In mce

\Iﬁf‘f‘l nat ad ith Oh nc5acvs thic r*lor\ronca rn - th

LAY A" LU L \<LI TR LD y L= LELL I.lle
percent age pfAvblagosbreheugt!inofeyseds lin tﬁlblﬁié%’(&iﬂ ﬁmba')bb@ehne is 100%
Timamays)maﬁ ‘t : bud: es Ir al Sed : T III L;\. Uy : m‘lnunl Lut T UII
collageh ir@kstionCh re abl neutr al st.e +
. = SD
neut r openi a %nlgénu?lﬁe Ce 8 by the df(zj?n tlf%l %)eﬁm(%fg)
int rAVeNnous| mc5acys |/-\t5u: 12y _TABLE 12 EXANPLE 26
Lnmmihizatioh with (41 mC5acys [V P alll e_w_a_t_gg_ﬁ{g_gag_e in -
a coall agen- nduced 1828hritis |nod®l |in m ce p26248] 7.1
Mal e; 6 week|ol d DB Gl mge arl es R vgy,
Dcutessch! angdl—were %"é[?‘% zed—4 ub%cﬂancous! ¥ 13%3': he 8.3
flanks withleither 187ny Qb-nCx®ys (n = 8)18M 50 ny 11.9
WP (n = 8) botllmqjl | ut ed |nypul becco' s )@ Two 19.6
I Ul lélUl 91910 >|.UI I IlI{&IééLdll U113 U,}7UI Lirel oU 1064 144
9 1114 12.9 110.0 15.0
10 115.8 13.7 108.7 16.7
12 120.1 18.3 112.5 23.6
14 122.7 23.1 114.3 24.6
15 125.9 24.2 118.0 23.6
[00250] FIG 2a shows the average clinical score sum across all limbs after the final

collagen/CFA injection. The average clinical score sum is consistently lower in the QB-



ng Qb-nC5a or 30 ng Qo VLP were al so given
subcut aneously, on days 15 and 24 after the initia
WO paven3423 i on. M ce were inmuni zed i ntrader mal PGI/EP20061653198
base of the tail twi ce on days 35 and 57 after the
initial inmunization with 100 ng bovine type |
col I agen (MD B|OSC|ences)e%%DS|fied usi ng gl ass
syringes as a 1:1 ratio in npl ete Freund' s Adj uvant
mcsqc&gﬁ()tccir@t%d SrAP mnmamded ther QinVLiFcampble twthRhie winfrence having a p
A n /
Valueh£i b. lilx%f tagl% ntf’g %st E?éir; g%’ %d;‘ i|42 angt%r vaﬂ%é&l]%(by 2-tailed
studeDb f-tost) hadaysar, Grandas}@ aftélfrthe finat eol\t@em’CFAemectmm tThisardsulltimplies

t he. i nduct sev rit f col | i ndu
that YgdEippfi i IR AP dnean T of G g BAMERT i g mice
wher @iniphret o QB b&Bier vaoeindigd dnfiv@alslai | y estimation of joint
clinical scores. Joint thickness was neasured using
constant-tension calipers. Cinical scores were
assigned on the basis of the follow ng scale: Score 0O
- no swelling, joint normal: Score 1 - mld redness
and/ or swelling of theanﬂﬂ?%Eﬁams Score 2 - Redness

RN SYE \J&’lﬁg? 'n{tyﬁl:%'m ARGiaRB WsbRe RAW dnBlBilag e§9&fn@cl§nal

- Severe swe def ormation of the pavvs/10| nts with

ankyl osi s. Empquymnktal indiesd avthiitisgnedelvarmeice ont i nued

until day 15 after the final collagen/ CFA injection

(day 72 after the initial inmunizations [00249] TABLE
[002313 showsmalke 6e8/ ew%e qlch cbaéb(sermw j(Charlest IRil‘(ﬁk)n egge immunized
subulla F]Jre(())131§¥0| Lhe.ﬂ?e Sa‘y/er%ll éarl L ggjg-nq&Sacys{) % cﬂgn%ﬁ VLP én 5),
all dilupatisin Daifbetn@sdd PBISyEwd ﬁmhhh‘m)oéjbr Ii’fﬁiﬂﬁ:z;aﬁonsaﬁ' emmise fg g}ﬁemﬁSa or

conpa to the con wi.th thijs diffe c
0 HealBay A PoaRie B Bopipieatity ph.qhls ddehE oo Hepdpg inial
immtizatiay. SMive wer@ iimiblzall ingivehbgly b ahy ¢ Dhftergae Al immunization

.. injections. TABLE 13 [0025 FI G theae

with cﬁo ' I:aﬂnt@eg?g@n s‘E?ﬂ’i‘%E“Enﬁ]s §n%d‘1dyl? %“1 &ﬁﬁ“’?ﬂ@“’?ﬁ gilgwed by
intrapseitdn@gERieéon dfN0E &l LY sollfiéh @IOBRESGerctd) Ni da1ateiC OTHR Hidéwere

is consistently |lower in the Qb-mCbacys vacci nat.ed

then g}oaﬁgeégﬂsptg &glu@tg)ntqqg swrmﬁ %mqllagen Mpyoglopy]j antibody induced-

arthrilil fsﬁ&faﬁﬂzﬁﬁl the¥dntOaseioribad 1HEEXA DIPLE OBYExsctifich@Cobservations were
student's t est ays 6, 8 12 and 14 and a_p val ue

contiguqy, iyl éﬁyl‘tzaﬁwmt%%ptsq &qmtmgnqcbp@lsatnpb@ﬂy epskiail mjcaion (@py 55

afterllﬁﬁ‘iEBlEi&rruﬁﬁaﬁan)‘?" col | agen/ CFA injection. This result
I mpl 1es that vaccination with Qb-nC5acys reduces the

[002%24ver i FYGPb showb dlpoancragd istinigalascoter $um gcrpss alf hmbsyatier the anti-
0 rE gl Vi kpat egqy, 2

colf AR Rpl R R BRI, PP Re? il ™ e

consigtentinioiveciol thea@&m@ﬁanysolamimtedegromft@at;pamdddxﬂaﬂﬁ VhB goewl, with

this <§Ff1tar;1}r1c!etﬂa§mgo ((jIgI% < W 1‘;@3 i%e\%é thlédc:anpa %stg d\é\sllese;(, 49l7,d8, 9,10,11

and Bubcls anabiest 9. OGr(by Izeaﬂddasmkhnm t-testiioh ldays 5D andy 14 after the final

collagjn/&% 1nJ¥cSﬁo$1.n T:his5 }esgl{ in?;?lieg%zgj Vaé/clililtig)g w:itthB-mCSacys reduces the

severity of anti-collagen-monoclonal antibody-induced arthritis in mice when compared to QB

carrier vaccinated animals.

EXAMPLE 28
Immunization with QB-mC5acys VLP and the New Zealand Black/New Zealand White F1

cross model of systemic lupus erythematosus



all diluted in Dul becco's PBS. Two further booster
i mruni zations of either 50 ng Qo-nC5a or 50 ng Q@ VLP
wWORe/13418 gi ven subcut aneously, on days 2 1 apdi/BB2006/063198
after the initial immunization. Mce were immuni zed
intravenously on day 4 1 after the initia
i muni zation with 200 nl an él-collagen nonocl ona
anti body cocktail (MDBiosciences) followed by
intraperitoneal injectlon of 100 ul LPS sol ution
[002#{1’5{3 It gi\fe\z %hénc%ﬁs ﬁnegusly &_ aglo% 3‘% ?ut?%m%*ne t&1sease with striking
similauitieis 1€ hhrhag systennmmwmrglhemalbsds qAydriewsl aic ebl arEAp Mdds 148: 1198,

197835 RRRARC A Lokt O IATAREY BT chieBn foikllets Xke | WS, inpgunized

subclaﬁﬂeeﬁsly h@ tt&rﬂanks:with FTi ] anrgoQB-mmhcﬁr(h =020y yor 60 Glgt @B VLP (n =

20), 3B APBSKo R Tita iher Babted immuBRIER oF SRk 30 ke QB

mC536f 66 :agatbﬁ VPR alké @iveh Rebcanhédudly] apesys 1A0ma D8Rt the initial
antlbo§% cocktail injection. The average clini.cal

Firther bogwies ofcihitr|S) eGSR of HLMERB HESHp plum was given

on d%ASEI TRt SRbudt Qpﬁrom&éh [rOthk hﬁmgé%\ﬁeﬁnuﬁﬁ’)n@vﬁso{neas‘ﬁ‘retd%eekly
this difference having a p value < 2-tail

fromig (daw A} tils 29 weeksof ager{depa9le bss colgurometrgg andyqzeusmg dipgicks(Roche).
Prote'i]rﬁﬁlla@s ﬁrtﬁa'l Iﬁ&Slﬁe(pWngl}( 911’ 52 w‘é&és o?g ec’z{nu(iﬁﬂ;odz tﬁ:reé ﬁ%tk): tQI by
days 12 and 14 after the final | agen/ CF |nject|on
furthartiogsting 9 raquiredpl | es t hat vaCC|nat|on wi th Qb- mC5acys

duce 1ol
0 o RSt phiclhietobt i, WRHE R SBRGE RAfhe has sgached
300npAdLy. iThesevdatashom thead 3@ iofredice. in ER¢AQPirEat&Berbumbadi prettinoria readings

of i 18 TWROEY R ‘57 468 OFgHaToRat By QPRITON Gt ons Mouse in th
QBCSicys et @ous hR02R3]indEBHAAN i/ mIThiciRis SO NH @GS mouse had

devel op_an aut oi nmmune, di sease wi th str|k|n

low GHagyy %“1"?‘1‘13{9%“?5615 Kgteamined by ERISA- |1&1¢M§Sl@rlmph@waﬁto%aa§natlon with
QB-nk YA CHRu &S th@imldénce'-:&pdel %e oRéeB: of i‘(ﬁ&nurilaglzl%e New Zealand

Fenmal e 16 week old NZB/ NZW FI m ce arl es River)
blackfewe ZeatpadhhigdF 5 a@édtﬁrfwmc)lum emhemat%nk somparesd to QB carrier
nmg Qb-nC5acys (n = 20) or 50 ng Q@ VLP (n =
me%%%&gg diluted in Dul becco's PBS. Two further
boost er i nmuni zati ons of either 50 ng Qb- nC5a or 50
ng Qb VLP were al so given subcut aneously, on days 14
and 28 after the initial imunization. A further
booster of either 50 ng Qo-nC5a or 50 ng Qo VLP in
al umwas given on day 58. The ampunt of protein
excreted in the urine (proteinuria) was neasured
weekly from 6 (day 0) till 29 weeks of age (day 91) by
col ouronetric anal ysis using dipsticks (Roche).
Proteinuria is further measured weekly till 52 weeks
of age and anti body titres are kept high by further
boosti ng as required.




[00254] FI G 3 shows the percentage of m ce whose
proteinuria reading has reached 300ng/dL. These data
wabwe/1s4128 30% of mice in the Qo treated groupPC¢EHEP2006/063198
proteinuria readings of greater than 300ng/m by the
age of 29 weeks. In conparison only one nouse in the
QC5acys treated group hadﬁg readi ng above 300ng/ m at
this age. This particul ar use had | ow C5acys
antibody titres as determ ned by ELISA This result
i mplies that vaccination with Qb-nC5acys reduces the
i nci dence or del ays the onset of proteinuria in the
T X2 LLANMER I8¢ k/ New Zeal and white Fl nodel of
system c | upus erythenmatosus conpared to Qb carrier
vacci nated animals. WHAT IS CLAIMED I S: 1. A
Ecorrpgseo;n?ﬁ kisihpg: (a) a virus-like particle
(VLP) w e st ne first attachnment site; and (b)
at | easd) onevmm@m@rtiﬁlet(m% with aleasppree fiystatachment site; and
att aCh'@nt éljltaa% oﬂ@’%ﬁ{l nnwlﬁnadt‘ijea tonle %5 d%@hr%ﬁtt El%en s
an anti of t e invention selecte romthe group
consi stwhargirofaid ai)caQiCRE aofigenhean anfigert ofche inbyntﬁﬁ aelecfted figm the
i nvention: cggsm%nCR# of the invention; d) Gastrin of
the i nfPERPiOn""and e) CETP of the invention; and
wherei n (8) amICI(Sh)ft]annﬁvénnmk;ed through said at |east
one first and(%aig at Ieast one second attachnent
]

site. 2. Bhe BeIVSABE claim 1 conprising: (a) a
virus-1ike par(IX(chEonﬁe AieribiAy- bact eri ophage with at

| east two first attachnent . S|te and (b) at |east one
ccrs ext r8cel | g ReniE atd th at | east two second

attachnmendy si t(ﬂﬁ‘Pdﬂﬂﬁ:l‘@i;dﬁu&@l d CCR5 extracel | ular
domai n PNt conprises: (i domain or a Nta do

f r agnedtd WB?FE‘“((?)i *)ndéb)ratr%?“é}%?ﬁéli'fﬂu@oﬁ"r’ﬁ‘ﬁt astong firsh anda%r%@ least

23 10 2fe cordiRatihdiEkie’ (SEQ I D NO 56) or Ntb domain
fragnent conprising amino acids 23 to 27 of SEQID

NG 27, and wherein the first or the second of said at
2l eas‘i‘hé o SEONGF AMiACRMRbing! t €S
(a) a virus-like particle of an RNA-bacteriophage with at least two first
attachment sites; and
(b) at least one CCR5 extracellular domain PNt with at least two second
attachment sites; wherein said CCRS extracellular domain PNt comprises:
@) a Nta domain or a Nta domain fragment, and
(ii)  a Ntb domain comprising amino acids 23 to 27 of SEQ ID NO:27
(SEQ ID NO:56) or Ntb domain fragment comprising amino acids 23 to 27 of SEQ ID
NO:27, and
wherein the first or the second of said at least two second attachment sites
comprises a sulthydryl group, and
wherein the first of said at least two second attachment sites is located upstream
of the N-terminus of said amino acids 23 to 27 of SEQ ID NO:27; and
wherein the second of said at least two second attachment sites is located
downstream of the C terminus of said CCRS5 extracellular domain PNt; and
wherein said VLP of said RNA-bacteriophage and said CCRS extracellular

domain PNt are linked by at least one non-peptide covalent bond.



conprises a sul fhydryl group, and wherein the first of

said at | east two second attachnent sites is | ocated
wapwbnaars of the N-term nus of said am no aci dBCERBP1006/063198

27 of SEQ ID NGO 27; and wherein the second of said at

| east two second attachment sites is |ocated

downstream of the C terningz of said CCR5

extracel |l ul ar domain PNt ; d wherein said VLP of said

RNA- bact eri ophage and said CCR5 extracel |l ul ar donain

3PNt #hecdmpokitidn oy clatm l2ewb¢reiurseidrﬁ¢i{i) epitacelbila cloalamn®Nt with at

bond, 3. .The co |t|on | ai 2 wher ei.n ,sa

vt s P seFPARLAhER, Bl foctih ombS! £ RS aNaT group

at t abdsidenaidiviocssilftlypdrgl graips comnjuised dy said first et said second of said at

sul f ryl gro esi des said two sul fhydryl groups
conplg%/ge‘)éoﬁo%‘gﬁ@%@gfﬁ%&nd sai d second of said at
| east two second attachnment sites. 4. The conposition
of c 3, Wwherein the first of sajd.at east
i@“c S?fBP"étt’t"H&f it éu‘)f s V@B’P"'Peﬁjﬁo‘%fa% é E?“‘? ik 16880 second
s u I f fusdhntént 8fi@UWdrredpohdio @eSSulfhyiRy Il @&iplfahdéysRiH residue of SEQ
I DNO._27. 5. The conposition of any one of the clains
2-4, IRN&%in said CCR5 extracel lul ar donai n PNt
conprises the am no acid sequence of SEQ I DNG 27. 6.
The conposition of any one of the clainms 2-5 further
Sconpihes perapasition ik eany op of dhenclaims-fi whespini sgidf GGRY exigacellular
the Gorhih PDLStiRfsesSl thni6 010 SahbAL R SHOAD AR 1 PIE,
erein said er conprises sa| second of sald
at Ieast two second attachnent sites, wherein
pr | . .
op s e SRRkt Yo GBI Bal X5 WP oMo Bhe LAY, Bherein sud
2 lﬁl,kem\is dused o Qlal(dtetmmss ofisaill €GRA esEmHldalodonmi BNgtand wherein
Saneha kT qonl V\d)%ggsdsa{%t Lag '&”‘% r?%lﬁ tak Seas% ass%?)]'(&)ugl% K\fgnerrq sstest, wherein
tvmefamb}yparltlmk!ﬁ 1s:a)mtemetor bo adRlated cystdiee. conposi ti on of
any one of the clainms 2-7, wherein said
RNA- bact eri ophage is Qo or AP205. 9. The conposition
70f THRRYmP ot of tahe ofd ¢Fithecl@AmS 2- &M&l@iﬂhaﬁl&ﬁﬁ Al ssidkétond of said
| east two first tachment sjtes co |Ses a .
gr%iFﬁSt twil@ SCOoP attaa .SIE‘?SaFFOSIPteeYlﬁﬁ 1at qﬂﬁéwglrtl tgtg}cgment sites
ClltouH atll&iSt twid\iBfilpbitidle cvalenthdRas. ext r acel | ul ar domai n,
preferably said 5 extracel lular donmain is CCR5
extracel lular domain PNt, further preferably said PN
8d Offa| c%n%@é’ﬂ?&d Sy o€ Pk '&fbnﬁ@ 9, %ﬁ&h‘ﬁ%ﬁﬁ FANA S %Ecéﬁgh%% is QB
The conposition of claim 1, wherein sai
CCCRB\P@f)St he invention is a CCR5

9. The composition of any one of the claims 2-8, wherein each of said at least two first

attachment sites comprises an amino group.

10.  The composition of claim 1, wherein said CCRS of the invention is a CCRS
extracellular domain, preferably said CCRS extracellular domain is CCRS
extracellular domain PNt, further preferably said PNt domain comprises the amino

acid sequence as of SEQ ID NO:27.



extracel lul ar domain fragnent, preferably said CCR5

extracel lul ar domain fragnent is CCR5 extracell ul ar
waeleovailsu1BECL2A fragnent, further preferably sai BCIZERSD06/063198

extracel lul ar domain ECL2 fragnment conprises an am no

aci d sequence selected fromthe group consisting of:

(a) SEQ I DNO 25; and (b) Sg | DNO 26. 12. The

conposition of claim1l1l, whePein said gastrin of the

linvethé oompasitipni efedlaint dnsibstesn eaid FERAof yheofnvemgon is a CCRS

alter i I nsi of an.am.n j n .

ol okl Mo et o AR LPCRES ExnEHEN i fagment
b) SEQCRS NRir3ckilula) dGimanl BCNA Fagnaht, e préfrably; sat) CCR5
SEQ | 7;,13. onposition of claiml, wherein
SRl dfitin BEF2 SRROY GirRsd pnleriind atig, e Fojoted
sai dfrtéﬁahmmlﬁédﬁsietﬁigmf_ i tses, f consi sts essegti ally of,

or a rna consi sts of an amino aci d sequence

sel ect Z@ f#%m@:gﬁﬁnionsi sting of: (a) SEQ | DNO 45;

and (b)bya sEhyYpP&NG:26le derived from SEQ ID NO 45, in

which three, preferably two, preferably one amno acid
of SEQ I D NO 45 has been nodified by insertion,

19el etrh®RoRPsHtRh SUBEIM UtiHRin 34d ghb®in COHNMMESihldn@bn Lomprises,
claim1 or any one of the claims 10-13, wherein said

VLP fapsighs casenfralx-af ot abtemafiedyy eonsists of pp @minonasisksoanese slected

cl ai fydhéhe &hnblistidif: RNA-bacteriophage is Qo, fr, GA
or AP205. 16. The conposition of claim1l or any one of
the cl aias 3BQRIBNQAZrein said VLP with first

attach t §kH§piNokiy.Nked to said antigen of the

i nvention with second attachmentsite via at |east one

coval entc) boBBQ TIAMNDP:85;n preferably said coval ent bond

is a pepiid MWherein said VLP is of an RNA
bacterio haggaig%%%’ll The conposition of claim1 or

any one off BSEQ IDINMD:A% 10- 15, wherein said first

attachnment site is linked to said second attachnent

site via at |east one coval ent

13.  The composition of claim 1, wherein said C5a of the invention is a C5a protein,

preferably said C5a protein comprises, consists essentially of, or alternatively

consists of an amino acid sequence selected from a group consisting of:

(a) SEQ ID NO:45; and

(b) a polypeptide derived from SEQ ID NO:45, in which three, preferably two,
preferably one amino acid of SEQ ID NO:45 has been modified by insertion,

deletion and/or substitution.

14.  The composition of claim 1 or any one of the claims 10-13, wherein said VLP is of

an RNA-bacteriophage.

15.  The composition of claim 14, wherein said RNA-bacteriophage is Qp, fr, GA or
AP205.

16.  The composition of claim 1 or any one of the claims 10-15, wherein said VLP with

first attachment site is linked to said antigen of the invention with second attachment



bond, wherein preferably said covalent bond is a
non- pepti de bond. 18. The conposition of any one of

wo b@opsaeredi ng clains, wherein said first attBCHRERW6/063198
site conprises, preferably an am no group of a |ysine.
19. The conposition of any one of the preceeding
clains, wherein said secong attachnent site conprises
a sul fhydryl group, prefer gly a sul fhydryl group of a
cyst giteneia 2@ (easthoncacevatest bonrdp rwhetanry prefieratdy spidséovalont tyfnd is a
any S0&4@ {)on hv%he%l <518 VJLP]igbf avl\ﬁ&[l Ib Qno%gg e%@()S ai d
vacctne I's 5t an adj uvant". ﬁ% ﬁ%arnaceutlca
composi tion conprising : (a) the conposition of any

ne t he cl ai t he vacci ne of m20:. an
1705 She bBechtolih i gt sl ot R i Pt P58, ko R A
oL patlwdm?em Gitt I‘ﬂseliﬁmirlo ssafdl gecondf atuablfﬁhdmlt $itOKiaadd eash encOfovalent
t he [ ccine.of cla
o ird) WReroin gpelisal st oy e UaBa g 4 RoPLep Qe
first attachment site; (b) providing at |east one
antlgen of the invention with at | east one second

at t alhheamPosiipR of aPre Of MiRTRPPSHMIHIeTeiR §aid 4iry afgchment
| easiteQRmpatts] H60rably aﬁaf&ﬁnﬂd‘%@ﬁﬂ dfQNydie. Produce said
conp03|t|on wherei n said 'east” one antigen of the

i nvention and said VLP are |inked through said at
1beasiuo QSmf)béitﬁJn 8 Qnyg 3dng &t tﬂeeﬁégeegﬂl A&iffdN Qherein said second
attachnent site. Use of the conmpdsition of clarm

2- 11atfaghmer éltmamplam @rsulfbydral growp, queferablyf  pulfhiydryl group of a
treag at. of ADDS. 24. Use of the conposition of claim

12 f the manufacture of a nedicanent for the
treatnent of gastr0|ntest|nal cancer. 25. Lbe of t he
2@?”2&29 ulge CngIa%q%% ﬁ{ l‘I?proglg Irlré)rf{ ta%% fo%r h:ﬁe C fi‘clbu erein

preferably said vaccine is devoid of an adjuvant.

21. A pharmaceutical composition comprising:
(a) the composition of any one of the claims 1-19 or the vaccine of claim 20;
and

(b)  an acceptable pharmaceutical carrier.

22. A method of producing the composition of claim 1 or any one of the claims 10-19,
or the vaccine of claim 20, comprising:

(a)  providing a VLP with at least one first attachment sitc;

(b)  providing at least one antigen of the invention with at least one second
attachment site; and

(c) linking said VLP and said at least one antigen of the invention to produce
said composition, wherein said at least one antigen of the invention and
said VLP are linked through said at least one first and said at least one

second attachment site.

23.  Use of the composition of claim 2-11 for the manufacture of a medicament for the

treatment of AIDS.
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24.  Use of the composition of claim 12 for the manufacture of a medicament for the

treatment of gastrointestinal cancer.

25.  Use of the composition of any of the claim 13 for the manufacture of a medicament

for the treatment of arthritis.



