VLP- ANTI GEN CONJUGATES AND THEI R USES AS VACCI NES
BACKGROUND OF THE | NVENTION Field of the Invention
WO 0®oA0377%he present invention is related to theCt/ERIAS055009
of nol ecul ar bi ol ogy, virology, imunology and
medi ci ne. The invention provides a conposition
conprising a virus-Ilike partlcle (VLP) of an
RNA- bact eri ophage and at east one antigen, wherein
the VLP is reconbi nantl roduced in a host, and
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[0004] Depending on the nature of the antigen and the related disease, certain types of
immune response caused by the vaccine are usually more preferred over others. For example,
while it is usually desirable to induce a strong cytotoxic T cell (CTL) response against tumor
cells or viral infections, such a response, in particular for vaccines comprising self antigens,

might result in serious adverse effect such as induction of self-specific T cells (Orgogozo, J.M.
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immunity not only enhances the activation of self-specific lymphocytes but also inhibits their
subsequent elimination.
[0008] The virus-like particles of RNA phages, such as QB or AP205 described in the

prior art and used as antigen carrier for vaccination have been prepared by recombinant



[0008] The virus-like particles of RNA phages, such as
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[0013] Thus, in a first aspect, the invention provides for a composition comprising (a) a

virus-like particle (VLP) comprising coat proteins, mutants or fragments thereof, of an RNA-

bacteriophage with at least one first attachment site, wherein said VLP is recombinantly

produced by a host, and wherein the amount of host RNA with secondary structures comprised



with at |east one first attachnent site, wherein said
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the steps of (a) recombinantly producing by a host a virus-like particle (VLP) with at least
one first attachment site, wherein said VLP comprises coat proteins, mutants or fragments
thereof, of an RNA-bacteriophage; (b) disassembling said virus-like particle to said coat
proteins, mutants or fragments thereof, of said RNA-bacteriophage; (c) purifying said coat



conpositions and VLP of an RNA-bacteriophage - antigen
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w0 pwensi78@h provi des a nmet hod of preparing the PCWEPL00DVES5009
conposition and a VLP of an RNA-bacteri ophage -
antigen conjugate, respectively, which nethod
conprises the steps of (a) 6recorrbi nantly producing by
a host a virus-like particle (VLP) with at | east one
profeiinss mutants 2¢ Hirrgments iheepof; (lereassemiglimgdsaid| pRrifiodrpoat peoteinsy atutants

i r t ..an ] ey .
or Bgglx re I DOBLER Rt AT B ol R yherin i vins
likqppartidle isecstentidhyi fileccoafdiostRIA eproferabiyulicattisleir adidsaamie(e) Enking at
thereaf , of . sai d RNA-bacteri.oph (¢ i.fvi sai d
a5 s it Sy ARG OB et AREE o 0 B S AP
In 4 prefesredbmbodimedt] the puap iof reaskemblinig fsaidgiurificd caat proteinsds effected
. tbr algrrents t hereof, of .said RNA- ba?teri ophage to a
in ¢ PHNF et 5A5OPE PUYanjgnis RGOS r usl i ke particle
[0019]S eEsS&ivkticalakpect, R ibntasroRUG, a Ra&fiRr eddhposifios lcomprising the
nuc| ei ¢ .aci ds; and (g)fﬁl?l i nki ng at ] east, ope antigen

comppasiion (of the, invention, rrafembly Brthercenmamising; buffeg The yaccipp may be

adriRfsetdaad phti SthePwlthout of With aPleatdné a&juirbad iaBAkor abfeet, the
step of reassenbling of said purified coat proteins_is

inverptio greiddgs p wphodh of Famunization gpmpEYag adpigisiseng Apif gascdne to an
aniBCAIRkLecul e. [0019] In another aspect, the invention
rovi des a vacci ne conposition conprising the o
[002(ﬁor‘rpblsﬁ further agpect, e ipypptipn prowidesyr mptbpdpf yeating ¢ dispase comprising
adfriB{¥Rihg 'Ry c&nﬁ&é&foﬁr of EEEeinV&l‘EiSh N& %HXniBFI SO RLRLS LR £ Preferred
to pat ents either wthout or wt at east one
embaifiimeninthe invensioh provides aamsthod | oft theating) despases rfop example dut not

i Ayl ML, SRR LRSI § it
[002Hs pebt stilf mothow @sdeconthpriovinters @oviddshe dplafmdceatatal rrgmposition

di sea conpr.i.si ng, adm ni stering the.c osi tion of
corpE 10 SAPTPON oSS TN pigR = artbeepiiblq mRAEmaceuycl catrer.
[0022jmboh aretilt furthreaspet,cthé iientiveomcclas campmitioad aefessentially free of

treating di seases, .for .exanpl e bu ot limt t o, ..
backial BNRStsorSl o Sisaeria spBRp e, et ot acebomposions
and)slfaeéihésyre@;ﬁctﬂfdlbg ThfGill hbOdhly ]éa@@ﬁ)]s]afet] facSinkd but Wfd’iﬁ lline with the

spect, the invention provides a pharmaceutica
go‘gldﬂap?BéCWBﬁp@ﬁ?Fﬁr(pypﬁégf‘%éd'corrposi tion of the

i nvention and an acceptabl e pharmaceutical carrier.

[0022] In a still further aspect, the inventive

SNSRI L BBRE Lo s, | i3
o0 S BB R S S LB RS i o

agardsé gbll fiinddl With bMRIIER BeoriB UlAasdon F%%[ el th€ SollotM)) samples: 1.
st andard. BRI EF DESCRI PTI ON OF THE GURES é0023 Fl 8\
i

MBI Fergeagtag i kb DR ladder;s Pyorgrt QRNTRY ar @ Y Pdrepte P4 in 0.2

aBRY% 7h on a 1% agarose gel stained with ethidium
X brgﬁmngﬁ ?oaded on the gel are the foll ow ng sanpl es:

[0024]. FIG. 2 shows a SDS-PAGE gel of a prior art Qf VLP and a reassembled QB VLP in

accordance with the present invention. Lane 1: molecular standard; Lane 2: prior art Qf VLP

under non-reducing condition; Lane 3: molecular standard; Lane 4: reassembled QB VLP run
under reducing condition (25mM DTT); Lane 5: reassembled QB VLP run under non-reducing

condition.



MBI Fernmentas | kb DNA | adder; 2. Prior art Qb VLP;, 3.

Q VLP treated with RNase Ain 0.2 x HBS buffer pH
wQ@2@6/010824] FI G 2 shows a SDS- PACE gel of a PCT/BP2085/055009
@ VLP and a reassenbled Qo VLP in accordance with the
present invention. Lane 1: nol ecul ar standard; Lane 2:
prior art Qo VLP under non- Jeduci ng condition; Lane 3:

nol ecul ar standard; Lane 4:" reassenbled Qb VLP run
[0023]nd e F1G etishoivs gnichods ititdr @gaifse BieimdTaRer irhimyEzieg mice with a nicotine

denvét%% ?ﬁg% ?o[dtB%g?J‘aﬁ (?43' Q]} glr\a/l\%en% Erte{ltggéé \{ilg)t %nrd the reasselinbled Qp

VLPsindlxt prosenaf df diffarentpoly aiiomgc macremmllednﬁesa ni cotine

roo2¢1°L L ¥R 4008 BRI PRy BBl e Blng Risghike o fGufiving mice

with pm&sencderivhtivl douipleé 0d thp @riyait QB VLITERNasel mtﬁd&@ﬁ VLP and the

reassF0 08 Vs 4 1R dresict 1 iR LG R CEREebieh ot f ne

[002T]er | FaG ¥ showauhd eidu&roprbhl% dITaInQ{sseﬁ{bly fdixife fh siZNaftusfon HPLC.
treated b VLP an e reassenbl QVLPs i.n the
(A) BFZER 50gk PigEens; §spem mp@Py%Fﬁns%P %B?léf?ﬁi?‘%% gagrgmolecule; (B)

AP205%8tProfe in@ass’énﬁfé@%th%%@es@ﬂc@tdfg&y u@kdid £&i@fThe TorambenTHt XP205
m xture in size exclusion HPL A) AP205 coat

VLP i igdisptad by thegnesersg af the prek ghs8haun, élve WP TRenteariiTemscthe prior
art A@Gf el eqe h@n—as(s@lbl@t? 29205 0&de pPbtOh Sl RTHASS SRD R rétéhtlon time
he presence of polyglutam c acid. The formation of
1177A(P2105 VLP is indicated by the presence of the peak at
7.83 mn, the sane retention tine as the prior art
AP205 VLP. The non-assenbl ed AP205 coat protein was
eluted out with retention tinme 11.77 mn. DETAILED
DESEGRPED@ESER PN WEENTE QVERTioN ti ons: [ 0028]
Anti body isotype: Unless otherw se indicated, the
Deﬁrﬂ@d’ﬂgnd ature of the antibody isotype used in the
pplication is nouse nonenclature. Skilled person in

100281he Antibedy isolape tless nthegwise dudicstrdi thy mmegplature of the antibody
isotypised ?ﬂ @k Hﬁ;ﬁrcaﬁ:&rls %ﬁggﬂo%lenagﬁﬂeb gﬁill/led ﬁé?gd?lylﬁ tﬂe%ﬁ%@ aRfire of the

house i s anti bod 1y I sotp hunan. %Q
corregponiligeg humawnqrecaglaieg- Eplhexatnn uéllbﬂdy isetyye ap%lfl@rss ig agtibody
apabl e of being bound by an antibody or a
lsomge%&ll%?yéggetgtor (TCR) if presented by IVHC nol ecul es.
[0029The tAwmtigen: a\rstusgbhémlna@e tsmad'ahtégeal refers e @ neinculerapablesof being

ound 15 BLA RS0 AR AL, SRR L

"antigmb,ais luseddferdin clso Ienkg)nqaat};usfﬁ-rcalll epitopes A agigonsadditiodally capable

of befy reghaized B0 TR GRITRET s PCbRh rabapls i fibing 3l lmmune

respoﬁaknadnd/oabellum&hmtme e§pohsd 18adixpSte she dctieatian bf Beandzzm MtigmpBocytes.

or | i nked t
This may, however requlre that at least in certain cases, the antigen contains or is linked to a

Th cell epitope and is given in adjuvant. An antigen can have one or more epitopes (B- and T-
epitopes). The specific reaction referred to above is meant to indicate that the antigen will
preferably react, typically in a highly selective manner, with its corresponding antibody or TCR
and not with the multitude of other antibodies or TCRs which may be evoked by other antigens.
Antigens as used herein may also be mixtures of several individual antigens.

[0030] Attachment Site, First: As used herein, the phrase "first attachment site" refers to 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



Th cell epitope and is given in adjuvant. An antigen
can have one or nore epitopes (B- and Tepitopes). The

W@ pwei037i787 reacti on referred to above i s neant POI/EP2005/055009
indicate that the antigen will preferably react,
typically in a highly selective manner, with its
correspondi ng anti body or TéCR and not with the
mul ti tude of other antibodi'es or TCRs which nay be

protcay 8 Relipdpyida tah emingracidge peptidaratsugasraspapnugisetifichenasiml eresynthetic
rts g8 s By NSRSl B i,

ions, mh@@kﬂgthjlklﬂbhylﬂmmmrmatch&hicaalry readtve grdup sach alanraentbo group, a

whi ch ] ing with the VP or which i
carvof| oy, sy Sl Sehes (Reth i ol Bl aiig. or
combiiatian lireesof. Aipréfemalyertiodirdik @fla chbmichlly sdactidtet grolpTheitg the first

attac]?S)riB%{te §£1% ﬂgeeagﬁ ég}o%ig %B gt? 94%{%{9 ?égig?s%&nggs’ lﬁsauirl}aaﬁﬁ{: ﬁ?st g%cgﬁlenat site is
locatfdé BtpRatly 61f1 iﬂw syiffede, al Iﬁ%ﬁzb@&fnﬁhg_&ﬁt&b@kﬁ&@omhe VQH'{JMuIﬁQIe first
iotjn, uorescejn, retinol, . digoxigenin, net ..
attachrpgRd SUESHASR Proent 19 the, P Y B3P o) the Gpich Sefrchr by yiros-ike
partid1 € agpi¢aVl§ i) b QYREEHCENAGuraior2 M § BreirRd RmbBdiGRAOMY Yikst attachment
roup, sul fhyd group, a hydroxyl group

. .9 ), a ¢ ry P , a

site igaggpridiPchyIth dicoYiP. thiiough aileast ongresvgiont dend, pecderably Srpegh at least

one ﬁéibﬁfice 8bnd. An R Glr@ES ﬁféf&ﬂm%ﬂmﬁ‘ﬁenpﬁheaﬁﬁh eidchAbhtYsite is naturally
reactive group being the first attachnment site is the

occumig rygthythe S{LPofAlarnaamlmn aoptherspreferred embedipent thep, first jaftaphment

ite i i AGH L6 VBpl Ocated, typically on the surface,
e and prgferg ioy on the outer surface of the VLP.

[003NLI t iAttachnfiant Site, Seccndivviewsed bérciastha pbrager "senond attachmpng site” refers
S . pr.e . out er. S, a1, Qfy 1 £ .

to i FnieR AR dooBftnh Mt icr™t ity B 16 e anigen of

the presafiti uersioncand fonwhiclhrtbd dirst eadtachmmtl i site mbayt be lihkeds tThe second
attachne site.is associated with the VLP, .through at .

a“a"‘il%%‘g % ﬂlgﬁ‘S R mﬁ%ﬁ‘a,a YR B%Wep%‘ﬁ?’oa tigg, af @ifigo acid, 2

sugar) A @opandledide boAslural or §nithetid pelympr, afsecondaty andiaboliteasttcompound

. the first attachnent. si.te is naturally occurrting W.
(biotpy, Jtufchebins ettt STEJKEG it doterohpmlpghy Bfonythudhdd), or o
chenﬁddillsa gédéﬁfﬁ %ﬂ)b@ Elfgihr ?sg%na?hﬁi | glﬁ@ﬁb}q a&‘jaiba)g'lsgralﬂ;s laf duﬁiaﬁir%l}slgroup, a

added to the, : Attachnent Site, Second:

hydroxyk groBr & BYANIqIRd gﬁﬂwaglélldlgﬁc%ﬂw&wafeﬁmw% fhegoof. A preferred

bddhé@i of & ChédicAlyaoRMile Woup Being thRedebdnl ditdcHseht! Sifdl i houl 1
o or which is gr tifici g#ly;ﬁagldgd to the a‘%ti gen1 olf t_ehe nydry
group, (AErAblY | of B remirshacidh uah ps\eprpteinc-t e termssiat lastaoRdetgen with at
least 9hd oY atAEhrhdr? kiR, refh EhaBiR) b ALsRERIRBMpRihEHRanti QR of the
~invention may be a protein, a polypeptide, a peptide,
invergign zamidnd lgast doneasesengia pttachmprs| sitgu dlossverdan partierlenferl aogecond

WP K LjLe :

ataclhH 8, Sy Yoy RERRE i TP A ek a ORI Wpically
and prefesablyp figthgt wemprydes @l flowgt™ I enothies) prefsrreds cothediineal thg second
attachfi@t sl & Z%E%#E?eds&ﬁﬁ R arftider OF Efx% C}%e%HFn tlﬁm%grzﬁ%%i one covalent
group, a sul'fhydryl "group, a hydroXyl group, a
bondg peefiirahiy yhroggho atpleasdti aiei biptigd bardodp,a further cobdalimeritj dre second
thereaf .. A preferred enmbqdi nent _of a_.chem cal.l
atacl G G i GBI pesolging LB IR i RATETRlont 1o gmotner
prefefrad e oldiynentg theugecordr ffactimadnk Bito s artificiatiynaddeditel tiscuahigas of the

inven(t:i%g tth?(')l?g%'a li-!-aﬂgr, It)r%l;errgi)ly g)tmplri(sel%gta c?sr%eemg 'Bgz Ip%%e?n s}og. at

[0032] Bound: As used herein, the term "bound" refers to binding that may be covalent,

e.g., by chemically coupling, or non-covalent, e.g., ionic interactions, hydrophobic interactions,



| east one second attachnent site", refer, therefore,

to a construct conprising the antigen of the invention
wanwems77Beast one second attachnent site. HoweRET/EP1005/055009

particular for a second attachnment site, which is not

naturally occurring within the antigen, such a

construct typically and preJerany further conprises a

"linker". In another preferted enmbodi ment the second
hydregen dohdsesic. Sjovalentshondssenni tet &ut ewirnplet dster,zather.gehosphbestéreamide,
ven t | ent
peptllié1 %&eag%}b&{'% (rfiglglg Leﬁﬁlgﬁ S}Eh% Oﬁhoﬁgvb% 8 angon 4
1ncluﬂ¢$rthdflamloscrbmﬂ,l Ormattl,al ¢dck)s&mm,ruf aasubsaanhtre"ﬁhe termh ébousd" is broader

than {0 B YorS ROKD b Pt Ratl sPMats S b lpdsidpnd "pgashed.” For
exan@lﬂ; ﬂi&Cbo@tahmﬁhrma&orﬁolé@ld ﬁlca i itel polygtymia dididctbah Gef dnd typically

and p:rg ﬁ‘fﬂ%stsn Gncgosgglé{r“égﬂéggcgy ﬁf’%&g‘? 3 l | g%nd el ?ly w1tlx)ut the

cxistéHot Bfkin AdfialiGRlchtdigiing. the ter m bound r ef er s to
hi ndi ng t hat rrgy be coval ent, %i‘ by .chenj cal qu) .
[0033] oy p GoRigProtsin: {GR 1By PairRrotels’ gmd offcEchangeably s fggm “capsid
protelhy iR AR a%plhd’zlﬁ&f 26ibds A0S vt PrRER WO SapaBleCor bEAY #cBiporated
bonds can for exanple, ester, ether, phosphoester,

into aawé:ap%(mq ﬁIBP Tymicaldy a@d}rgfgﬁbgll}bq gFm bngagrotem refers to the coat

' f
rouf AL RO RPRap . Mt LTI o

RNAdapisrienbege. Murepreterably a5 oy cvayiof cxammie dre t@lﬁa‘r‘voaﬁmotem of AP205”
refers, %gécpktgg% &\ﬁ@:g?]“gr ﬁ}éq ﬁi d& &%Le&% whertai;lﬁ‘ﬁéj ﬁf]st nRBEARES cleaved

or exanpl e
from [SEQ/HNNOM X Mae pmfnmhbéyc andebyswanobisxatnple, pholtyrgl troatnpratein of QB”

e TS50 G0 b B B AL Sty b 958

the NMekrh@td. (S (ngfnfmﬁmn% Qbsi@df B&diHRbhAR\F) %ruonigb&qlrﬁmnly of the
[ 0033] protein: The term "coat prot ei n" “and t
Qp C‘IPnWéh@halmg@alttbgwlﬁdlee\ltmmmn cap3| d protein" within th| S

[003@23;%&3&& 'S us&f Ee{rgmttge <’Eler}ﬁt ! toﬁr %fgrls 0 cgmmﬁ&s of éilscc)xr)ntgnuous

€l ng 1 hcor por a nto a virus capsi
portiddsFf a'bppapelaideyhaungl apngﬁxe rod hrhmundgemb artivityco ah aplmal girefrably a

mamjadl, SE PR ot GBI S & PRy AR PIEROR Socatae iy S or 3 cetl
thronfifs Dedll abiRIng0 oo th‘? E{m D200 Tl ers (o
00320 Fesehisbesroriing B nbreReply sk aiits ok JReim frascially

free &fl Host RNRY btewamya hm nﬁ&l@ia\éelds’f £s0FeSh&cinDrdNDs 29he Mifognt of host
preferabl of .exanpl] e, the term "coat

RNAp prsfesghly B?st @5@1619 é?‘é*i» §°maﬂ~°§éc5wtbe NEP 1 8hich dgtypisally andgpreferably
less ém@ 30 Qté\lgrefélqlblgl%gs’ th¥ﬂ QR& ¥¥rd %@Eféraﬁlp Qesgqhztﬁ 0§ g2kven more

the N-term nus: he capsid
prefetzhbyt lessitigntfags e@m m@re pmﬁqydzl}s u:ssnmunﬁ ygodfven merecmefeﬁblyvlpss fthan 4

v, el aerB e et Cotin eEmd ha% VLPoFiosh o ok PR S afore-

mentfhed| EEhERXE) tréfBid Qb SheHOb( ih Whschahe FLPGS rep@fabmﬁﬁlyhﬁuduaai which host

nti genlc Orl IC acti |ty|n an
is Pf‘%‘?félfl% P RBTSrIE aﬁ*ﬁgﬁﬁgﬁ# preferabldisge lp%th@Ptg}slP{/mFthn% o dptgrmining the
amoufiDo SR A O 6fetably” 1@6@&%@@5&@%&& 18 el sSRIMEY p@Sorfin TheG@l. TThe typical

and preferred method to determine the amount of RNA, preferably nucleic acids, in accordance

hke1 The term also

D

with the present invention is described in Example 17 for prior art Qf VLP and Q8 VLPs of the

invention. Identical, similar or analogous conditions are, typically and preferably, used for the



through its T cell receptor in the context of an MHC
nol ecul e. [0035] Essentially free of host RNA,
wEe@besaR! y host nucl eic acids: The term " essePtT/BP1095/055009

free of host RNA, preferably host nucleic acids" as

used herein, refers to the anount of host RNA,

preferably host nucleic aC|Q conprised by the VLP,

which is typically and preﬂ rably |l ess than 30 ng,
deterpﬁr@rtien ablthe areslslt toiﬁeRN&Opm@rablm neclgie @tids, afof ynviemtivs ¢dnapositions

r er abl less
comprlrsmgg\{'[g%l <§H T S%n "T‘Ix ﬁg ﬁ¥, reecobnglél?)‘g% %\@P@alllye Sn%e%ed are
withih A kdowigdgemoSthe p;kﬂfe& rpeisbiy ﬂl &BéS ait."Te Burigic fehic BE thef amounts

the VLP. Host, as use i.thin the afore nent.ione
et oShptld P i PILETHALS 0o HRIogH 3 HOYLEng alues having a
dewafleﬁ@fmmrﬁréﬂraaryqawagddemidﬁrbfmm of the pidedatidaimgri@value.
bacteri a, further preferably E. coli. Conventiona

[0036¢}et hélagmeqstla’@%a&% yelsis 29 ARt hereinpile tepp cimspupgstimulatory

nucldttMch Bleferete 'a%cleﬁ ragldléﬁlﬁh% dréhdubifig 5&/&11 e%ﬂan@ﬁl%%ﬁ Rnfnlnd Ileﬁponse
art. The typical and preferred nethod to determ ne t

[003H hpu ﬁmm@posmnlatqsy ewbmspy Asubsedi kereigi de tarm 3 aneléatory
subst%%cteh retfé}gtopar s%ﬁﬁmce 'céBéﬁEtOT ﬁfauén?ﬁ_m h]pa%gmk Bn E‘?ﬁﬁ{ﬂy r@spJnZse and
prior art of the TI'nvention.

herehydﬁmcalldamd prsifory mn WWWDWP%MW iagaimst gheeantigen comprised
. VDI referably, used for thedeterm nation of
lnﬂ%%g%éﬁékm:&ﬁ@’%NA, preferably nucleic acids, for

[0038]nv e hiriked: Ehmmml flinked’ (o nisr n@inn dinkdgP} agtubesk herbian reﬂ:rs to all
poss1bfg wa\%ts),?plﬁéflera fm%pa%tlg onﬁ“ ! inoE%?el natrs)tg%nlseloﬁr%stl a%tgct‘ ent site
and the it ledshend smfemd axtavhhete smé ateljeinadrwigather. dhtmeicali inethctions mclude

coval‘glgﬁ?%[i.dld g%%%v%%#%é&e%ngﬁ%? elrcglg{;;%ég{f)ﬁas Efgg?lf)ﬁc’-%(gvggen? ?nteractions are

ionic ifitefaeticals) hydb@hblﬁig 11ﬁetdﬁidn§bi' bydroden tobids, dfhcichecdvalihCintetadtions

i c val.ue. no t| | at or ucl ei ¢ .ac
are DRSS e /2 &F STATPIE 8 oxplone usrlet S Ahofpeaic. amide
pepua@ |cdrbbﬁ-fpﬁ<5s§h<§rﬁs Bord Céaﬁddﬁ-sﬁﬂ"mdbdhdﬁ) Siheas Ghiobthél 64 iM@ide bonds. In
[ or enhanci ng an i_nmune response.

certaunrﬂaﬁagé crapdimshty tag, fet éﬁ%‘é‘m sifes angd rsé?q]’i‘d qHRehnpqe ite are

linked QB feh MhAERa¥NIDIRS! [p'i‘éf&ﬁ ly @ b€ghSat 1@stdné H&ﬁf)@})ﬁ@@bond, and
capabl e of inducing and/ or en anci ng_an

even rrperp geferablyhromgh ebglusiyaly aan-peptide bopd(ex éfrhaﬁwyl akipked” as used

herelh THOWGer! SR Y38 bnily | REG agsakl leec@Hﬁiagé br iR &y ﬁ:gét'og@ Birst attachment
onprised in the inventive conposition. [0038] Linked:
site allrda thetaplepst'ong seendl' atiaghmdnt sitertwyitiplso, [alterkattyely aaé prefaably, an indirect
r sd:hl
inEGEUR o ERE LR AonARSELE By 3 AL AR e i
through tirtetmednte woleeule(skl andberely typisltly ambprstecabiydbuusiag htrieast one,
prefe?albgy on r]%tér@dlﬁlggt o'ia 3543 ?{nkerChem cal interactions
e cova and ‘hon-coval ent interactions.
[0039y pi Eadkeeaftpkes, dsascdipmnein,aithéraastociates ellmmndmﬁacﬂm&nt site with

.ionic interacti opho nter ons or
antigiyh 0 i i et Rt 2Rk BT BT b PERS b R ferRigeof the second
attaclrage dlte Py forabyly,of “11@1(@1’(;[31& ﬁiseddferdiﬁ;}‘ahézﬁlptcoihpﬂsﬂas tieedond attachment
est e ethe hoest er, .am de, pep
site, BB EISHBD DB Bl e O oS G SRR B Acsidugpefmbly os o
cystelﬂ&h@ﬁ&htée%, “lker” s A8cdBétEiS - is lalRo termed “amino acid linker”, in particular

when a linker according to the invention contains at least one amino acid residue. Thus, the
terms “linker” and “amino acid linker” are interchangeably used herein. However, this does not

imply that such a linker consists exclusively of amino acid residues, even if a linker consisting



certain preferred enbodinents the first attachnent
site and the second attachnent site are |linked through
W@r00b®3587 one coval ent bond, preferably througPCHEP2005/055009

| east one non-peptide bond, and even nore preferably
t hrough excl usi vely non-peptide bond(s). The term
"“li nked" as used herein, hq ver, shall not only
enconpass a direct Ilnkage f the at |least one first

of amaine acidrresiducs it @ paafetradhambadinany of therpressatc wmehtiant Bechamimp acid

residﬁéﬁf??r ec{nk?rl a§§ gre%rhﬁ{g&%&pé% ?()g g aﬁ{l] 8&%&;&% 5«1:1 $ or u?natural

aming hatids la:tmd/ntlin theatt dlkbh ot albbeorswiginred tlaitdoﬁd?mnhmprefeﬂrﬁi embodiments

L t d
of a Bk PbebPekh 8 S ety Bl BmnlRhE 2 al g Tubib ora
cysteinetresidii zindrmb]n (ﬂ’ﬁ)%culéﬁ (aﬁas-t]ielrdfkter alsq @fdRpadstd kdthin this invention.

"l i.nker",  as herei n, .either oci ates. t he 0
Furhigy iERSF e ot S AP TG Bh 28 mp RO ST SR o T-Co Ay, a
cycloalkiyE a6th zfsozgﬂdycté@;%ﬁtyl %sz:szabheagzlhxa SRvaikehy, gfyl fof) lheteroaryl moiety.

consi sts of the second attachnent site. Prefe
Morooygry &I@fmrs cqmprisiag mrelFrably, a aqlrggoa}kyierfﬁfﬂi%l@ t{FFé §yf§?:oﬁéf1' or
heter@drl 12 GRUIRY tand IatiditiotaY Rk ANd(@NchnPAIRS BY 8dldYas-1inkbks 8Othe present

necessarily - as one anmino acid residue, preferably as
invengiop gad wiall &¢ preompatsed yithinjthassepe ofdhgwuenting Asspeigtion of ghe linker

with tt]ﬁ:r%gen BFtHnAakibh id ﬁxlé%'fably by wR ! dri 46 Wad oh&Ralént bond, more
I'i nker according to the |nven i oh contains at |east

prefeebly tanwayoofat least pé%mmée borduln cagaef atsegond attachpkedrstte gefchaturally

occurri% LA HE 'a 1éeh §¥ e 1n@ertlﬁoﬁ @ﬁl‘ﬁﬁ@ﬁ%@ﬁk&dﬁ ,%ﬁjek;}qga%{ Bhne second
ver, oes not II’prt at suc a | 1 nker

attaclmm pita, Q)r@xmhmls,l aaystgingfprefriahly, bicwely ofes ladsteme cexatant bdndamore

| onsi skd.ngo aC|d residues is a preferred
prefetamg{%%nﬁggg* nge I%Jelpeselpot?l invention. The am ng acid
[0040]esi Quédsgedfaind hepehtmd( antlgnearrqyr sensei| l}e;rein,ompdsmﬂ "ofdered and
repecf b ARPien ey B 4P 1o SpSsGp 0 ey Eaderved by a
typicallyemk);ﬁrefei-‘abryt High otﬂ’eﬁf)ﬁﬁﬂlﬁﬁim&ymﬂ shaf@lndriingdment bf thica@ntigehs with
rdanc MAth this inv r.e.nmol ecul.es
fespeeto ‘1‘§T“ﬁ kg pafielp HMP?F %“t(‘}?thﬁ NNPRYQD, S TPRSa|NE paticm may
be a gddehetrieqiatteml PLPbERNAl ghagdspREsREsstttly abpetiti QNspatpatasiar orders of

within. thjs invention. Flirth r linke s useful for the
antiggsar apfigepiqeiermigants, preferghly i égafe%‘a{ j 1950 granprpefergpreferably 2
to 15Hakidtheters v ﬁioﬂ;%rgﬁfabw{% 1@Shaforfistérs, AVEMNhdHin Mbre preferably 2 to 8

cycl oheﬁ)J/Iﬂ],l a cycl oal kené aryl or heteroaryl noiety.
nanoyygiepsoandrfurther Aees Ry -6 lanapPwetEsabl y a C1- C6

[0048! KY PackafdiC TRE MM < &k%ed”g@llsedq{&éln rePdrs tbeﬁn@rsﬁﬁ‘:r M & polyanionic
moi ety and additi onal am no acid(s) can al so be use

macremole¢iik &y latipn tq the ek Slda ttermm\negkaged asriged herpin ipeludes bmdmg

o GEESTRERIEE o I OISR of AN s s
hydrophokint intmactignspr ksfdeagat| jondy, wiay Tof a aprefegadt crarpdiment, the term

pacl&g&f’l gﬂ:}sbtg %&pdenlcm%tgesng,rog gﬁ%g%%:g)gé&né’@yof % ng’ P}ogl%ﬁéac%}l?olecule
by theaﬁ’m ar Huy, tbe pullyamolgc mablhnntohaeula rchn @e mndﬁseﬂi’u@r theywaiPt withmut the
ex1ster%c¢t3 glc‘: ﬁ%&tlal blt* S??n oParEéc):(ugar oﬁl él cogal%nt btl nfgé Ilggrr%ge]:rgg ggllgi)f’iiments,
the ableast@yie pblyadiodie ﬁﬁbroﬁﬁ&:cﬁle\tﬁbz&;mgeb (imiﬂe th® VE.Pp rrebteprafotaply in a

non-co¥falentmanf1e at |east one peptide bond.

[0042] Polyanionic macromolecule: The term “polyanionic macromolecule”, as used

herein, refers to a molecule of high relative molecular mass which comprises repetitive groups



[0040] Ordered and repetitive antigen array: As used
herein, the term"ordered and repetitive antigen
wa@eeap37igeneral |y refers to a repeating patterPCDEP2005/055009
antigen characterized by a typically and preferably
hi gh order of uniformty in spatial arrangenent of the
antigens with respect to the virus-like particle. In
one enbodi ment of the inven ion, the repeating pattern
of negativelsbarge, dewstpicurcofpatictesssentiviliPeanfiprivpéthp adfipde 1pefition of units
dc.arivl?!&,r hc‘ﬁﬁehlé b ngléée%){u){l pﬁ‘g Cﬁl\éﬁatc&llg o@ ogvr g&%tﬁr OI‘IlOPtetﬂaIg %Fh%s A
or antl genic er ’nant's, pre erab spaci
polyafhidnil: B8cromnicoEt fshtm,ld haef emaﬂnécylaﬁ v&te(ghll. of gt vaste2080 §)a1ton more

prefefScor oD Pk ek iR OB f iy SHBPE e orm
polylafnefne ﬁﬁ@fdjnolecﬁlet’ @s Uscddbeine typically bﬂDﬁk&ﬂeraB@Qié&gﬁd ‘a Iﬂ'dilecule that

aged' used her fers to.the state
i noh, i o G 4 G Rl sy B dirirpotFions pspormolecule”
typicdiRe ah@ rpRfeiablgKaghdes aADIILIKE drehkﬁidi‘s Nighiids| laﬁ@sevbm Adrd Gpreferably
t hat ma %g covalent, e.g chem cal | y g‘oupl [ ng (1)_r
furthergiore: Gyendesit mt@mgstlmwﬂwc S?hﬁtae?eacwc 7S, TPk grespioes ligands,
1mdrﬂ§tﬁﬁlﬁ§tbfyoﬂ|§:’lelé1ﬁéiﬂ§%ﬁ liﬂbEQ@sac@Irﬁes (0Ps). M(ﬁé %Mf&gbly the term
enbodi nent , the”term aged"” refers to
“poly@RieNis SEAEPIROICGHIC pas t1$°§| heé%| wEanin e, malecye ;slaﬂt yiaAPh erable of
induditC Eﬁagh@ﬁf&iﬁctfaﬁ E% MBIPe préfdtidly B ferRPyRARRRCmacromolecule”
nmacronol ecul e can be encl'osed By the VLP W thout the
excludgy igmamestingflatery stbstanges. bi ndi ng, in particular of a
ova ql h
004 O epISTLcR ol R HoBaBLCHRE 4R Sprel il rofer o o
polypepede\tamprisigtat jgastf ¥)1%a lpirgfeiablyaat ieast ¢Q0.ainenet prefamablyrat least 90%,
more, pqgtﬁt%l)lﬁlpg Hé(a%p%%%l &ogapgéfg S lf!:agt 991;}1 I)r% éﬁ%ferablgfloo%, ascPartlc
acid molvmhlemulte)f ofic totad) numbéradfi Mnmumdsccdnastedmﬁ by wiid phlypeptide. The

onpris sof eatlve har ge, the
aspur§p PR P fegutis B bty SR B by BB R B BORRE 1
[0044]epePolygmmnté avid: tlsledem \rpdyglatahmalablﬁ”,oas aedclepdiniatelers to a
from nol ecul es . of ve nol | ar o
Doty BRI L S P bt B bl At o A Boreeiaigbl at loast 90%,
morc\ytfghablyQdt 1&ukst bse/a,smorzwe@albzta@ Meast9BE, Iﬂ(ﬁrefpﬁdfﬁblbly 100%adlutamic
| east. 3000 Dalton an even nor e prefer of .,at_ | east
acid Bigtsgulps, Pyt theripial ppmperof amjng, agids @nﬁ‘ﬁt&ﬁ? 8hBY &difh pglypeptide. The

glutaﬂﬁ,%ldlﬁél%lﬂbs ak/IRIrébH elitieraNd, G BLS bARINurbLheesr to a
ecule that is not capable of activating toll-1like

1004$lec eb’pb(r (EluAgp);sThettpran tl’éﬂﬁm(Gﬁyéﬁlg/ 3P Yprdchered TeieEs| te @padypeptide

omﬂrﬁéﬁg %@lelaéf 5@‘%:I pRIEEHY @pieyst qﬁ%' iﬁh‘@g{'aesprg-ﬁl}albIyI dth&ist B8 Bf Q§a§1 more
ands, and even nore pref era y furtRernore excl

prefer W&t stithrnere @F@eréhlb% wigmig ackd ang appartic peig an .total 011t Of the
total Bﬁgﬁ?%?ﬁtﬁmo agidl s1s{ m'?}ﬁ%atul)l ﬂ?ﬂkﬁeﬁaﬁ&é’ Tﬂ iu?agﬁc}:/ Qt??] gt%%eglrﬂ?ﬁ and

ysacc e pre
the asnanicmdltmi¢quleﬁa®rh@rwby either all-Laos alkdber thistugdsitherecdf ers t o

bl,
004 T rSEHFk T ey 081 SARE2 2 L BAEHA BILAE opocd
of mammem\tahmmﬂwdb) tnaakly dieked byramids ﬂaondsl (also kyovauxsspepridebonds). It

indicates a molecular chain of amino acids and does not refer to a specific length of the product.

Thus, peptides, dipeptides, tripeptides, 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.



[ 0043] Pol yaspartic acid: The term "pol yaspartic acid"
as used herein, should refer to a pol ypeptide
wW@owpi3E8Ng at | east 50% preferably at | east FOPEPI00OF/E55009
preferably at |east 90% nore preferably at |east 95%
nore preferably at [east 99% nore preferably 100%
aspartic acid nol ecul es out,of the total nunber of
am no acids consisted of by said pol ypeptide. The
[004Fs paThe termc regombinant N1y, ay wsed beretnyrefars tocy VBP kthat ismbtained by a
reof “
proce%%] kvhfger r%m'ﬁh%%ts Ug ?e%§ &ll% s?e% of Jkg)gndbﬂanf Wégl;epglén%nrl‘gggl ?ﬁé %rm VLP
recomlnnzmtlp qirqdneq:af j a:laelsed) hip‘rellnsrefuys tta VeRghat m%talpe@ﬁ}ea pi@k:gss which

re er l.east
compisey 8361 PR BE SpbbSo HA (Bhap 885, he TR, repgmppinant
VLP rrmde meémrﬂhﬂlapﬂgt BENAuGU b rihterchanigeabipphsed hbrem addkhauld have the
4 ql total nunmber of am no acids consisted of by said
lemﬁalyﬁﬁﬁgrde The glutamic acid nol ecul es are hereby

[0048]i t h@N A Ipkcféralfly nadidic btid) TW1EH @ébdﬂd@@ strh@{n% Ofhe tleQﬁﬁﬂIAHﬁbﬁérably
The term Poly used

(d uAsp
nucleic.gcd, gléaée%pnswyw q&s o feéq ﬁ@feratto R4 ‘pre?q;a)ely nucleic acid,

that E4nChRk@Rte eidilr® d8dmide) %vhiBR Icn BE 8ARAIRRH Yoythe | RAFcABIf the
or again nore preferably 95% still nore preferably

cthidiygypromideapider ¥V Hehdnghe bpicak and preferred method dp intgrgplatgfethidium

bronﬁ&c]:Qm‘i)(HoetJ Rﬁﬂ"ﬁ%@feraﬁy ROt RRIAE hdss, %@tﬂ%b&ﬁn@'ﬁy %fruc,k?lyre $@h&ordance
pol ypept i de h I'utam ¢ aci d nol ecul es and t

with ghepagsentdneestion me@@@%sl %Xéwéﬁe?ognde% offthe p@sqnt unventlon by way
S L S R
intercaatipm eée:thldﬁmnbmmlm*rmto (hasnRNA,qnefelm))lyl hostﬂmr:lley: alcidﬂ,l@eid:l deyondary

strucfifh ogmeaa by e VB pBe By On R a0 dr ihe donditjgns eventually

needamre cv&ﬁlﬁrthd 1oV 1RBE6f the Skill Refsbn &f thé e, pr oduct . Thus,
dlpeptldes tripeptides ollgopegtldes and

10045ﬁr ot éloe‘fs R e Prefepin Bastiuelicnacidhe THE AR (1OBHRYA, preferably host

nucle@c%c‘f&e R uSlR) heRQS frefbrs 3B RN A %@bref@éﬂlf hicdid R4, @bt dr6riginally
|'ypeptide, for exanple, gl'ycosylations,

syntbas}@dthabe boss. TheNAnprelprably wiskeic 20ils, MAY Hopeecr aynglergo shemical
and/o@ ﬁ%@éﬁﬁl es[ cﬁlg"i]iglt]gaT%Schﬁ{emf rédueh! @ﬁl‘ﬁ}nagl the aﬁr%uﬁﬁﬁqlNA,

reln, ers t hat I's obtai ned a process
prefevablyt: hu@@mldseg'pmally ead tproforablyt by vy ol dntsivendive mdfaods, for

examh glﬂgééér%giyfnthg_ I?&%Aé%’rg?era gp‘{?{_%ﬁ’ {I@ﬂ% ”ﬁﬁ& C%t h neg& %{j the é%%ondary

strucpremhesgf why bb attomg rIiI@eayelatevctremh rcmblng tRYA of nuclelc a01ds is still
tech Thus, the terns
considgigd et N nané i stnuc ag/%é reconbi nantly produced” are

rec O
[0050]nt emﬁgeﬁ:ﬂhﬂsyRNﬂe ﬂreﬁﬁzl‘tﬁy nudldicl ag fowittd sdeandarst dimcture: The term

“amoégﬁ-e%fﬂo%wggggrﬁglg& g@%ﬁgt%&% er abl e%l u%eé: herein, refers

to the abeitadfl BostRNIAS iptef@sblgl nuvieic ihcﬁgemndm Shtcrtdlate bthidim baémide,

used herein, refers to RNA pref bl'y nuc] ei ¢ .
which gan bg yisualiried by he, fluoresqeneg rﬁhﬁre o bromi %rﬁﬁb’ehght- The

typicHli aﬁluqiréfz@éh Jaythbm) fdietarniRshe rzlﬁﬁulﬁfoftﬂ'é@t Iemsu Plctbrabdy AIGIEe acid,
under [ The typical and preferred nethod to

that "Faﬁtlé'ieff’alaﬁt e*élg1 g{uﬁ} ‘Brlomxﬂe in accordance with the present invention and, thus, of

host RNA, preferably nucleic acid, with secondary structure comprised by the VLPs is to

measure the amount of ethidium bromide intercalated into the RNA, preferably nucleic acids,

as described in EXAMPLE 2 and 3 of the present invention by way of Qf VLPs. Identical,

similar or analogous conditions are, typically and preferably, used for the determination of the



brom de into host RNA, preferably host nucleic acids,

W th secondary structure in accordance with the
wW@e@sosin78T nventi on i s described in EXAMPLE 2 apdi/BPH5/055009

the present invention by way of Qo VLPs. Ildentical,

simlar or anal ogous conditions are, typically and

preferably, used for int erﬁgl ation of ethidium brom de

into host RNA, preferably host nucleic acids, with
amougieelddaR I A spreferablyr lmsmmmci asisld, Wigh sdeendetyPdruotutes compriged by the

The t diti t
VLR B i B i R TR o P8 SR R Rl ¥ aipin e
knowilétigt bEthaskilled fesdAfin fHoatt. RNA, pr ef er abI y host nucl ei c

cids: The rm.” host .R refer host nucl eji c
100585} g dmoutCol Gty BroferaspliSe oy wikh FRRRdagY St originally
comﬂﬂi’s&f &% aat YWIRICTIRI €erCi@Sount o8 thost RN(M |1ﬁbf@ﬁblyynuclelc acid, with
nt hesi zed. by the host. The RNA, referably nucl ei c

secong IYGRTuCte orighsliE Fempriseh s a0 VER e 95 s e of fetsHg Secagount of

host RRANGRFeribly ind8ei RGiAPWaE %E’dbh@ar? fstrl @6 Ghdd Gvallcom Pnsed by the VLP
elimnpating the anount o referably nucleic

after g‘@p]@@lnaqtmd@gqlqtspyéh@hw @ft@rlgbqoyg dl%‘élyn eF eltnﬁgatlon of the amount

of hoklﬁ&@ﬂt ﬁrgfér ﬂh@féﬁ: acld® rwﬁi(s%%ﬂ(ﬁlby deldCuR) A %hc? EEECQE% gNApreferably

preferably nucleic acid shortened t
the sayag; dﬂd’aﬂgat istafigeted bpicaHe pechpreferaplybley why ef thel inveisiveeqthods. The

“samg VP> yﬁ&: rVﬁ&lHiLﬁJiSrbgﬁEal l’h?lli ‘f)fe(fer ge?eljs Yo g‘%k’ 618g\8.]3g from

consi ere nuc aci ds
the samo (hatchodf mmsSIRNAT yniady emdtprs'fembbfl ehecteanl &mowntt of host RNA,
&ond yre: . The t nt of. h »
prefera% e ebc%/ acl rfucll eFe(?O%d(? detruvc\:/I 1na dlly comprig i EP(’: {hur A P » 28 used

hereml,sreférshe thei artmuneffélbst RN)Atﬂ]efeabiylnublemfacidpwtth Eddndary structure that

f | d,.that | at t.hi di
was BoriarRbE By g WP Carfr BECoGbinttl brofiiitap B HbE Bof P it fupseduent
purlf'ﬁfitldnhff tied rosutkiigVI1OP Butipdier torthleredbévioh iof) flimindtivd df yh aaddunt of host

ferred thod to deternmi ne t anouni of t
RNARRHY, PRSISI a1 L OB SR of G- PRtcal and,piatorably the

same€ MIIPdihet"shéfdicd GypitaliFCamar gHafREBIWbY Rvaly N thé @SR hiive methods As
|nvent|on and, thus, .of host RNA, referably nucl e

indicafed, dhe \same VAL anusedyvithin @&%P@demﬁ?l Y5t PERfCrabig r%ﬁéo a VLP

deriving FOmMBRShR bdish AMPessiin, q&efbﬁblgmh@réaﬁ?ed&tch of purification.
intercalated into the RNA prefera nucl ei c acuﬁj

Recogbingatly: progesed i V- P Awmeatly 204 pepfesaly to hepwifisddffam host cell lysate.
Methbds/ @B&ﬁ@at@ﬂ BN, ofrofthoMLdR - ly %Q%% 6&hn: dléld&d ﬁlrthQ brior art, for

anal ogous condi tions are, typ| cally and ef er abl
examplge ¢h 0210564151 8&’%%@0?5}% @f prefesaiip untE bEt1 RKme present

. s |,e
s B SHE L I DUl L RBBRRIRY mo grternty
nucleﬂmmbld |vmﬂi sconrlayf strmbtﬁrwnradfcdrdams with @l praseny invereidads determined
wi.thin the know ed

the skilled pers
by AR ARG BIostcr racopupm e AP, iigRbly afier
purifidhtidn, $<ﬁcletraﬂlaf , Yreerhble tcuﬁtemﬁ@m@ongly I dbt@mf[ﬂartheﬁ cﬁrbythlta hagnount of
The rm . anount qQ ost RNA er. Nnuc) e
host gﬂofﬁ prefere f)#ys@e%ﬂ?d%ﬁl > Bfith, SePQndary oitiug qu%}naﬁllayniﬂnrpeé?ﬁ ﬁy such
VLP} 44 shlond, theambsf @f REst ’NA, pr&ré@abls nhaeﬁc hgids it decstdaRQsducture
RNA, preferably nucleic_acid, wth secondar)é structure

comp(rﬁgjt by\the IRVSRHYS ¥Ry liﬁyth‘? ﬁ@l\)mncally and preferably obtained after applying

the inventive methods. As indicated, the typical and preferred method to determine the amount
of host RNA, preferably nucleic acid, with secondary structure is described in EXAMPLE 2
and 3 of the present invention by way of Q VLPs. Identical, similar or analogous conditions

are, typically and preferably, used for the determination of the amount of host RNA, preferably



after reconbi nant production by the host but prior to
the reduction or elimnation of the anount of host
woRos/0p176T er abl y nucl ei ¢ aci ds, wi th secondar yPCT/EP2005/055009

structure of the, typically and preferably the sane,

VLP, that is effected typi caIIy and preferably by way

of the inventive nethods. 'sanme VLP' as used

within this context typi cal y and preferably refers to
host audltiP adids,i with gechndarytshuctm&momgtlmﬂ f thexPLBs sthenthan Qf. The

modifond oL e dibelo 1 @Rty bt e il B ke oy S s, e

perso@lin eragtl | y conpri sed by the VLP', as used herein,

efers to.th mount Qqf hosj pr ef er abl nuclelc
1005215, ¢ Sei pigcn TR el PRSP u o8 CroH At Sa L) L tsgtide or a
protelﬂ'@céﬂe@ bgftﬁeeliost’ E€DNADIrAG R brodi Q@6 FddFFonPol uh@si RAencoded
sequent purification of the resu VLP_ but

by thﬁ.hpﬁer% (i) a Pelygertide R 2 grotein thet hasia yjgh B?m?lﬁ@/ jyhergin said

homd188 is Bfsasts084 erﬁél@'pYef‘éFdEl ea't %a§t092d/§ an¥ dgbin SREE PFErdbly at least
structure of the, pi ca referabl thé sane,

95%\pn agaim evengmere ﬂ)&ﬁ‘é”qr@ldy al/lgpse §7 %ymé ﬁhalt piicplky m gfeﬁsspblmyduces in
vivo ik pl;daﬁctioﬁ\()? Qﬁt‘lﬁ() %gﬁcﬁﬁglﬁl blﬁém ﬂpﬂag ?&%gtlh@@r pr§l§fﬂeof\4) as well

as used within thi's context t plI Ca refera

as (iip e eortholog of thg|spif gatigepiag geﬁnedrm (lheT yspméy g mfembly Sau?/ ortholog
indude§ Bf ﬁ%ﬂhg ﬁrqdﬁgtﬁ)ﬁﬁ)r @m%dyg%cﬁﬂzgﬁy ﬁ’iﬂ&lﬁp tPfhe %gfyﬁﬂt@%} gﬁ'&tem of

econbi nantly pro uce I's typicafly a
(). Thotepra “pxmhqldg”eldndtwsamoamptldyellr ] ptqt@ab‘aalnbkfrhmdme gfecies that is the

funct d)lﬂglll folcl)ngntgt ! of a }%)e t1 e%nn? osdff Ferdht l ls%ec}/els a§¢.3q111¢.3 e?eenrc]:es among
orthoDigs %&E@l‘ésuh\/@ sPebiddiond 5138 tarm, “sgif mit%bnibdsyl,sed IerdnXfidbldfudthermore

of th resent..applicati,on for VLP. Typi cal.l an )
enco3bash Hhebies RUnERR0L Rl o vet Reyed 1o, PPoss Blipt. 306tasions
phoslﬁhtbejlﬁio@s atihd ,selWhﬂtigeﬁ a< dsfihad )ib(ﬁlgf Etﬁlhulfnﬁbrda rt]%cﬂl@ﬁﬁ) rsbifhum€igen”, as
es in entl n.ials et m ne sav
uscd Hireih, B EEribY T O TR GRa G L oM St Ggbper Soveral

self aptigner abl y after purification, for I at er to
[oosfreferabl y cont enpor aneously, determne then, first,

€.

Ihe &rgment offa selisantiggua The fesing fragment,of @) self @ntigen jas usgd lprein,

refer§%cé3ﬁk§1ﬁ§e}$t1§€ thBCIoMpRis&! b]gblféﬂialtlyel Q%ﬁs'tssﬁda B CctRIACT a\elP antigen
nd second, the anount of host referabl y nucleic

and ﬂa% iperécrably thas a lenath@d atlcast Mbtpcﬁf%ralzlﬁ ﬁblﬁass Eive, 5ipre preferably at least
SiX, a't 1?%& @é\}ei{ Gt \Iélaﬁ’elght %r e\;ehl(:r‘now?ﬁre}"eﬂyl}ﬁ@tlléaﬁt A Bf ?cfl&rs@@fitéén amino

bt ai ned after applying the inventive nethods.
acidsi and e ically e pigBiraey I o e rcfodistibrot aribody specifically

sina LG5S R 0F PR o O AEAL oW S o
a selantigen”3s @ﬁedtheeenp stegkinfurthermeret dnoompngs oheynicl modifivitiRes including

but [{ g%ﬂnﬂeﬁ Q{)/ glyc P S 4 a%t?ﬂﬁj)n%g ggos plio %@L&ds t]eac?:‘r‘]ﬁ%%‘ ent of a self
antlgexf”askieﬁmmabmm of host RNA pr ef er abl yhost nucl e| c

005 ST SR R Ao TR R0 B
to a Iﬁ%@eptuﬁlthat haeektaiblegyeto thet polypeptite ok pxdie oQE) i fthel definition of self
. skill ed in the ar [00 elf antigen: The .
st YEPTES o IR 3 I (S P a0 o e S04 e g more
prefcR®lyy ElRist 82%0dndathat typically and preferably induces in vivo the production of
antibody specifically binding the polypeptide or protein of (i) of the self antigen definition. The

term “variant of a self antigen” as used hercin should furthermore encompass chemical



protein encoded by the host's DNA or to a product
derived from pol ypepti des or RNA encoded by the host
wORAK/08778) a pol ypeptide or a protein that haspPEr/BPINS/055009

honol ogy to (i), wherein said honology is at |east

90% nore preferably at Ieast 92% and again nore

preferably at |east 95% g agai n even nore

preferably at |east 97% and®t hat typically and
modificasions mbluging hutmas dimiited Wi glycasiletignsoabatylations, phospharylatiehg of the
varigfSFh LFBlbo 3 AR bRt he POl ypeptide of protein of

1), as WePT &2 |||)a an ortholog of the self antigen
[0055]s d&bllhkel necep(qr)(TLRy pigaad:| Jolbtike pcaeptersaﬁl‘ TyRs3 airel expressed by

hol 0 ndu VIV uct i o

myel%‘B%‘%:“Y‘i‘%%‘i”F 3?“@ °‘?1dd‘ﬂ%?83 t%gﬁ%‘é 81‘%‘8 Bt |W<§ % rce@s %?‘8. ﬁx%‘F orgatt
systefns.) Tolllike tre¢eptoro fatch dangrientbediet pdteinspallyplephidiehaie & common

ei.n obtained from.one s ec:lest at.i s the )
°"tfa$ [f”f Igyeme-rihuiemaip o conse HSFﬁ&’é’Fﬁs‘a‘éc a?‘B?fPa The cytoplasmic
domzﬁim of GL&NIs HRRLigeEs toSERUENC endlIT-i @ reRpw0ss @id0dBtains the Toll/IL-1
gwologs are the result of speciation e.term "sel
recepgmt

hhomalogy damgin, @mrn%émﬂafs‘r G?‘ieﬂt@FSnJPﬂ likf Tgerpies share a
mrﬁél?ﬁ@tﬁ@ﬁon%v&dycrﬁ&dlﬂaﬁ thrdigh URUiNGTRO b'fﬁnaﬂ@ﬁg Hérik€ destiRing in the

%cos yl ations, acetyl ations, phosphorylations of the
nucleéb sigratiogend afivaean ¢fdbe Hedvflamrm}?w@flw@on fapter NEf (Abreu

M.T. aﬁ@ Edig LIy 9%(‘11&&1(@%20@? d) h—95 Qo HateP | CHiBERR VLK RloRESIed Bave been
ypeptides that result froma conbination of two or

cloncduey e hoger genomeg@arempgrOBA et f, dgmunobf(zm,em 554- 61) and 11
TLR&UVE 8 cloﬂgg it ﬁ?d&: gi]{aﬁg g{&i’]t c(i)efnc@1 ( 2@15 X

used hereln, to a po ypepti at~ conpr i ses
[005@r alAsewserbhdrsin) the wns"l‘stlélkeffecelatmf hmdl on“TBR higandT fefers to any
liganggxha%c%ep %Eer ag?étlvg{n% §r1 <¥ﬂe o@%?e%%s % &?%r aebﬁer 13 ?0?)5, Curr.
Opinl Haﬁatols| 9% 2-18t S¢hsxaszt etsalavm;i Edr.JIlemsnok 3@hl46591r47@)/ enTLR ligand

f fi
of th en RSt AR Niefus 1RG0l WS ofd TR ukE RSty | KR, TER2
TLR3,nTLR¥0 TURS, PRIRAJCTLRN OT.RANTTIROCYTTSRIC i dri traRny For example,

Peptlgeqféaﬂﬁi’?ﬁétr&ﬁ@@?' Bioteid B8Ry ety rondrkelnl’ adtfiey TLR2

(Alipadntis @eal., SGerids QUOIYRr Z35(736199 ujnallexfhur tdh QI " Nafire; NCIIR e :811-5);
chemaiea rmdlflcatlonsmlud yg not limte

doublerspranded R A s PoIY (B b ﬁém oAcfivaies B> gbflewreulou et
al., Naﬁﬁ@@'(f@f)t 408.79- 8§el|1ﬂopal%dcﬁﬁ‘de %@S) %fchl[&egadq*?&\éﬁblfy[a s TLR4

of a sel anti Fm"variant o

(POlt‘éFﬁ]E’le@gtn Scicgee @.g%&a %88&@?%8) flegdlin typisally snd nrpferably @étl‘f%itTLRS

(Haymﬁ' etaalh ‘NHBJrQQYOOtl? 41@6109@1696 Qﬁnglgestr‘aﬁdeﬁr@ltlﬁ' ﬁ)roéxa F])e aterial
definition o antl wherein said

RNA» enépent@aﬁnﬂr@% suhmr@etp mhearSam@aZaqum@lag% tﬂ@%“YaWd preferably
actlvﬁg gf'LriUn? F{%f ?5 & sAlet la?@cﬁen%%%’oélqg dé hﬁell tPﬁ)' &aéll Xcience
er ab n pro

uces in vVivo t Uct i dn
303: 1&@6) [bmlgﬂ?é @é{ﬁ fip patticylatPNAi ogtairting GG ysifit tyg@albr and preferably

f . t f i T
i FEPTERS (bt b 1 GHEFELOAT L 9PD I 10 o s 00,
408: fmo-ﬁh éPhesxr eltcﬁlnpapeqsms 1morpnsratml Iaveln fhiycafaraws. A mohncingf TLR
| ]
iganls ¥ Ut B s S St SR e Rk e ARy e rerence
(AbrédleM. hesihd atrditieM. 1., Pediatrics (2004), 421-9) and a reference for TLR 11 and its

ligand is described in Zhang et al., Science, (2004), 303:1522-6. By referring to these

incorporated papers in conjunction with general knowledge of a skilled person in the art, it is



[0055] Toll-like receptor (TLR) ligand: Toll-Iike
receptors (TLRs) are expressed by nyel ononocytic cells
w@eaeosniet hel i al and epithelial cells as well BSI/ERI003055009
fromvarious organ systens. Toll-like receptors are
transnmenbrane proteins, all of which have a comon
extracel lul ar | eucine-rich 2onain and a conserved
cytopl asm ¢ domai n. The cyt1 pl asm ¢ domain of TLR is
withih @mobridngopractico to bast Whethersaupoletuld & 2 dE&pligand imaebordance with the
Nt aln I I domai n
prese%%%r%lﬁlo'?’g B{f ﬁ’]el gtglnjrf{etr“eLR fi%a:ng %g%%ls 8 \( ll%sg g?eeoge%r;t@%g share a
[00SHommEme agenera/latypmml qmdt;itwfacyedmeth@d @dmedsuro ulphadtivagtion oflaRloll-like

| t th lear. ..
recenfy g 2peskdiPot H A BEETOApTeBRoP o SRR S Mipish,oos nt
exprds§ Aok-tike pcepor, fvath taodontfuck Bal idleaeable\df Texp@isihglatdedsi old Toll-like

J. jatrics (2004), 421-9). To date, .10.different.. .
recePﬁIRE %ﬂ%@ Eﬁt‘é@tei& ERPR LS, é‘f‘%‘ 8 FHPBRF £47EP° ﬁa@gﬁcg?pemto said
cell linéaf w&ﬂprﬁéﬂhw th@benothe o||f said g@l line( Rﬂ&%ﬁdlné 7 tmt&lﬂe)l molecule

ave been cloned in nouse ang et ..
to th “s‘i?ﬂéﬁ%@e 2Ry oBSrepasg. gyC PGS wntlﬂeg A gpriafed;vith cells to

which [ t8-86-Wsted Holcchie s Adt 66RtAbed. tdaRdIbe nWntionddhdt FGFINMITTLR1 and
refers to any ligand which is capabl e of activating at

TLR$ agtivity ¢ssb cgwpgqqgoq-gﬁgL]%% ésd)r@re@nm elttis apvioys to pkipled artisan that

someOFtR-‘hggﬁHsnthat"%ﬂm{able such” JORNIC @S kc&lda@l struc?lﬁ)gsneed to be
I munol 33, 1465-1470). A TLR Iigand of th

stabﬂmd e°m fegingaOné way der siabilivation isi taipeek rbe Wl@a@@ﬁonﬂn@ structure
TLR4, TLRS,
into 1@%&6@%&%&9{%{0&3&7& %[ L@Fﬁno(-ggor TL For exanpl e,
[005§]ept iTHo trifgrenos fOrr@NTLBsequcpess @ambmfoun@m the databaye Swissprot under
t.vpi I r . agti TL ' ,an i )
the WOLGE; Hulith 19E8T Rligh: 2TLRYThGRnE , Koy Mobh L Ra i,

TLRNAaumae, TL(R5991991an A0R7 Sbinab) TLRID hibines; MnmﬁnbnRMnam THR10 can

bo i s Giopnk iteffon P ROBAGHEY AR 4 S1ERockibh numbors

of thd po@BE ysfadcederd L&B)rdinglyi aamumam PTER S minhey TLR3_mouse;

cti vat LR4 (P rak, el . Scie 199 )
TLR m?l}sg, glJLfIﬁ%HmP%’ y—mz?H%F D TLR9_mouse,
TLREE hio\liﬁi ﬁ‘lSSGFis frot( Jﬂﬁa’cﬁ&l’llM@Ise alrLR 1Naik Winder( @6KHahk accession number

410; 1099- Jﬂﬁiﬂ singl e stranded RNA, for exaggrlég
AY5bogetheski crsop g ﬁe@i’rFPHS%PPE ST | © LT[R geceptors
from dthet MhSlag BQéd nes, typically and preferably

activate TLR7 and TLRS8 (D| ebold S. et al. Science

[0059)03: Tho gypiqabpnd prefgrred exagyple fo suehclesting 3n ﬂ:pgg’ance with the present
1nveﬂ?1@ﬁ tlsez{s' f@iloVQNe‘xlOG 9@'0@}1@ at c[Moforid Bl 90% 98y W Svith 1

i cal and preferably activates TLRO (Schnare et
g ofiT ItexpfreSSIBn aqlasmec}za@@)% O NF 4 lugiferasqe repprigerplasmid. The overall

amod}}?tok" %ﬁds&lﬁp 1s49¢§d cé4sQarng) t 13—1}??&0&1@&1@ SRS ?y %E tion of the

I nco porated ereln ere A Sunhe ry o
apprdpriglgredptyi experissiom véatort ﬂellswa«bmd@f atABr ealls per well el gfep evernight

culm%rrkgﬁ ulbrcf &9?{ b ‘E’;‘g b b gesspe}l]é%% ogfbbﬂ . 1 W Bical Rhnples of

concmmmmngasffm knblyiR "I]LRL ligands aﬂeSZSI u@ aﬂ dRN A 0esamipbexdd tnDOTAP
(facil%ztn‘al (g?the 1nter{1aliz? So%l MA IISS% eotﬁg belﬁ 013 p.ﬂ‘/?épG%DI@éO% 10 uMR-848,

a)

50 pg/ml poly(I:C) or 1 p.g/ml Pam3Cys (Heil, FH. et al. Science 303:1526). Stimulated cells

are lysed using reporter lysis buffer (Promega, Mannheim, Germany) and lysate is assayed for
luciferase activity using a luminometer, typically and preferably the Berthold luminometer

(Wildbad, Germany), according to the manufacturer’s instruction. It is within the knowledge of



I ncor porated papers in conjunction with general
know edge of a skilled person in the art, it iswthin
W@2000008778E practice to test whether a nol ecul ePCHEP2004/655009
ligand in accordance with the present invention, and
whet her a TLR ligand activates at | east one of the
TLR [0057] One general, tggi cal and preferred nethod
to nmeasure the activation a Toll-like receptor in
the slébl@bpqnmde thei artrto tabeorgingly edrapt tha\aforernentioned ¢xperiment §grethe testing
ofan?hg line, which does not express Toll-like
eptor, with a construct that is capable of
[006Gix pr e\shgang igtthdne esisidered td adtivatei dELR @ ecpmmanceAwiNFtHiiﬁnvention,

tivat t . f b
wher 3 indo PR Bl B reu S, Bopiniipire SPSE e By Fotg e
deterbﬁhetlh&orgelhé) rmtmfy ohitlkk @edakive icﬁﬁrolﬁ(ﬁdeﬁﬁcaﬂi%&bﬁ@n&dﬂ end identical

to-bhe-te ecu t he re, e
°"P°%IB’F‘?‘§i s ‘8Pnst WEL‘?“é 6%‘? ?‘{éﬁt‘%‘eﬁfe Eéﬁa %Fﬁsfeh &y thypgold value
w1th1ﬁ(ﬁﬂ'pa<5t@&t W deﬁné‘cﬂb}} the Tm'l:aﬂ\lbf o 111dii€ra§@adﬁ@1tfia§ 61 e nBE@kie€ tdrrol in

has not been add is to beg%}gntl oned t at for the

Six inepgnagH xRS WPW timgs fhe s SRR PIRC reifragegeiivitis

from RS L GitPefiinb s, A ligdnd i© MenWsicdll9 afid prekdravdf cafidideddino t“&@i’istlcally
sonme TLR-1i gands that are unstable, such as RNA wit

signifieaptly g agtiyast 3 JERuVBen theducifegsp ackyifyhpf the digapdis higher than the

thresh @ VoG- dQ@ﬁmW a OfndRbBP! dvlotat | P&Feréb?y tg ﬁ’g%ﬁﬂ {sNordbred to
W th secondary structure into |iposones or- substances

“statigtically pigpificandlys petivaten TLR evhen thotpgafierasp @@y of the ligand is at least
two tg'gé zlE)g%gfé Brefddibl %tﬁ?eeﬂn%émgﬁ Bednnbrd rel?&aljl Hogtlﬁlgs_l_ﬁl%r than the

rot under” the accessSion n nbers
threshaldrmalue d’eLﬂZlgh:d namdlcwmbd’mnan TLR4 _human; TLR5_ human;

[006]-.& ﬁg?}gg:ﬁﬂ% ngbngePE ég %U{gg&l herIlan%etE B, J_M]éaﬂllrtlcle of

ound u acceSS|on nu
a RNAA%@G’&ZfewtoAW@Méparﬂfde caropréssigy, onprefendbéyr ezonsrfstmgnuentmlly of

o o458 oL L R 57 AR bR R sddtin, i
like phitfefc oTRURNA plagafesomblisy thd kiRicomeis£4 RNARDagm bsing naﬂ_ﬁb@atlve or

) SWi. Mou TLRI | )
non- et AN SR GRS PIGTRRIY DepiesyBeasliofihs aoq o Jiecgaps Sypically

and préfeiabl, et tef@MvigBtlikd [pafilRld GSPRNN Piihed's Syl fustheriddee TR to a

cepto s fromo her [ ecies. [0059] The
VlmSt@ﬁ pesicledf %%fp ‘ah% & lpagf on g %%lfff ﬁ@ef?rﬁbly all of the
DRI of thY FPlidalitn MaBRIBEY dfMNERNAOPhdgs, ARl fyPichIBEd furth
sene x1 (()%%EIEKZQB egélal snare efigctroporatg gat ZO%ﬁvoI@tA@nand *

prefegpbly gven wf fepst poggf B1c gengs, asefrrady plb At Hicasaesed cngqding gheprotein or

proteM: Ijé %ohéiﬁlb fref Qﬁ'ﬁ zft@@lﬁﬁén% It Rk @3 dnto 1HE hgé'fe 'Tﬁisl deBHRI6A tshould,
asm d DNA | constant” at 15

howeéfpre @tsp perBRasH ﬁmwhl@dmﬁrmql@nofoRN Ahehagesp Elg mhiwat the @fgperyentioned
gene B P{n@§§rg Qi %fegern%'ut 119%{1{“ afd, hetdp&id eﬂsoqutd}ﬂ%ﬁg ‘13815 }@htpféfe and/or

r overni cul ture st .
nonirfegignsivitus- ltke pamsistce df 4 BNAapliagc tMencover,tthe tem h@msshke particle of a

T yere! con
TRl BTl ARG 3 Mol 8 T o
RNA( Iﬁlmge |th¢ genong éfhehicinthes berni inativatod by pRi¥Acal ros ichlanitdleor genetic
methogs so)that %he VlmC%arugDNs noq capabl% of 1nI %ectmg ahd/or replicating. Preferred VLPs

(@)

derived from RNA-phages exhibit icosahedral symmetry and consist of 180 subunits. Within
this present disclosure the term “subunit” and “monomer” are interexchangeably and
equivalently used within this context. In this application, the term “RNA-phage” and the term
“RNA-bacteriophage” are interchangeably used.



50 ng/m poly(l:C or 1 nmg/m PanBCys (Heil, FH. et
al . Science 303:1526). Stinulated cells are |ysed
wagiog3reporter |ysis buffer (Pronmega, Mannhei PET/EP2005/055009

Germany) and |lysate is assayed for luciferase activity
using a lum noneter, typically and preferably the
Berthold | um noneter (WI d??d Ger many), according to
t he manufacturer's instruc is wthin the

[00624n owTed gminofatidesegicndel ié@tipewfsmlfypﬁwdleh@ndletdeteunined conventionally

. i ) t
using iU SoRBietr §5B8hs WU Y BITER o UAGE, WHARLAMIEBLfl any oter
sequanoe) Saillgmnmﬂ Itrogratnl ipredidrably u'EinB Bestfiic t@ rddarmme vwihickhet ha partlcular
Ll
soquig B e Pt SSre P HI NG TSR RRnG Rh SRkl gmoters ar
set suchlthee thﬂ:qieﬁieﬁlhgmof 1ﬂ¢‘rml’9 is helcﬂﬁﬁed \bvdr)thd)ﬁllltlh%th’lﬁghé fede@ence amino

contr ol enti cal
acid S B K2t PPOROEWAT A Ut Soulor GHmBer ¢fmino acid
residbidsG@ thd rEfBreﬁ? sie@r&hgﬁare alﬁl)']vtldal[ ThiB @fo?eﬂle%hb&d\mitﬁddﬁn {dBenining the
conte s define mean of the | uciferas
percentage v?ereegtyo‘reﬂrrre WE@&PHI 8 18 gprlicable jte, al&.morlﬁaem@waerﬂes or a
fragn®NP@EIBEN cTosBd iSthik Mvefidnl Mes the standard deviation of
the luciferase activities fromthe six experimnments.
[0063]j gaftrei & or praphanyths teaMS yongnd aprasf af ade yseddp Al é@?lealre they
meant* qt lessk @ﬁé”%tr*&ﬁl dr Ynopd Al ckd GBEHi% indiGtdgvat e a TLR when
the luciferase activity of the ligand is higher than
the threshold val ue determ ned as indi cated above.
r ef [ i,.d . " C
foodfy ° TpR0beniith bLATR o SobOERC ERERIshE wPh M ShiCiid (vLP)
commlng\pmtyproimns,heutantg anfiagneentst théreefs of a RUA—bmophagh avith at least
ef Ly .t hr i r e I
one fg'lgtvaétgék%%éng Slﬁ]el’ wﬁgrrcltntsﬁm%t}% r es a%ﬁgl r]';}\:;Oéiﬁc S{ ]éo%ﬁqa){d gherem
the amsuntrodhas RO, é]iofrfmebly [hﬁﬁtﬁﬂli:lel\f acids,-withksecqelatyi m’uetumfcomprlsed by

v e BB 2055 AP TEE S e RTS8 g oty 2,
still diret prefeeablyo i ofs thegamanint jof @bstrRAWAY preinstils thostohucleic acids, with
essentially. of or consistin oat proteins, nutants

sccorgoy Yy e TG Bt e R e Specppbede i & et one

second dttdsrhdae sifeg iwthielntsallf at deaiNthe PRAGR (b)i‘i%ﬂii\ibéd 0GaidELP (a) through
structure of RNA . pha elng non r ative ar

said 4 dgast pe SE¥t phRrEmeni e Wgra&dart II§AsLERg Sfiroa é ntsEp-1g 2mgricrred

embddffdnit, GRS VIR o@ﬂﬁ 1ﬂ%t1bﬂ‘fs%§§eh@él§r frebYd?Ph6RIRNVA héferably host nucleic
preferably, the term"virus-like particle of a R

acid ‘phage” should furthernore refer to a virus-like

[0065]art g bRe 9dpedt, %n%gﬁ pPide ol @dpRsiftbn LEBSsi? ?a)ozf Vlrus-hke

nes, ‘preferably all of the genes, encoding
partutlch e(VrgLé’bl comaprision eret HiTalsing, futanite oRNfagsMALe thegﬁ@@ of an RNA-
bactehﬁ@i g@lvlrﬁﬁ Qtnfé:a{tu&tfe st a Rlehiak IlaLhT]‘\t‘é, PhERiPLaid 8AS ? 1soﬂa%%19fnnantly

enes prerer ab Yy genes, e€enco
prodysed by i hostrangd sajd LEgs mgweliys fred of HoarRNA,rIubfeabb'demnhew acids;

(b) at{ql%asgJ oné %{g}é WL%& gtﬁ é)gcg §<1,\;/cb1r1<il5 Qt'tﬂ%h:&glit sg% :a!ng Pvéaég%éa least one
ant1gp)h6g esl,lnkled tavbeid IVLiPl‘(e) thfogk sed bi oas (dng érse attachipentesgic andesaid at
loast 35 4 con%ra?%c enp A i nactive, and, therefore, also

PEAS HOA-¥€pl i cative and/ or noni nfecti ous

[0066]i r Usn Iomk espaar thls: irvsntivh Iﬁoﬁ’ﬂh% Pbagpositidarceaipeising t(4)ea virus-like
tl \Pﬂ "Virus- article
particle { P) compr1s1ng coat 1? otelns, mutants or fragments thereof, of a RN A-bacteriophage

with at least one first attachment site, wherein said VLP is recombinantly produced by a host,

and wherein said VLP comprises not more than 60 pg , preferably not more than 50 pg, even



RNA phage" should therefore also enconpass in its
broadest definition a virus particle of a RNA phage,
wo bwegaiiene of which has been inactivated by pPGBFERRD5/055009

or chem cal or genetic nethods so that the virus
particle is not capable of infecting and/or
replicating. Preferred VLP? derived from RNA- phages
exhi bit icosahedral symmet 9 and consi st of 180

moresp,tbﬁamblysnot \Midrd itlIant40' 1L, pﬁk smm¢ poifgatly sor motehﬁau @7 pg, still more

uni t" and_"nononer' intere ngea
profegaRli Y mop 75" 20 L8 OTE ROy SOLBTE Lieh O e QR RseHrdbly not more
than 8P hER RN, réﬁtlﬁbISl 650 nuEldR- RIRORIth SRendaResthRfurk; (%) at least one
bacterlopha " are |nterchangeabl¥ used [d
>4

antigqrhwith gt laest ged m@@m@m@nﬁ giten whergingid s lapsieqye jantégen dnis linked
t
o B VBPLGY LAY Y L S0PLY o 0 SOTUARE o soon
attaclBaent fsite. dn opmprefirted embedjgenic theaY LYy nfithetinysmtigpr isngssentially free of
f e , to determ ne whether a
hos“ggrgfﬁ%ﬁeﬂgy%%{ﬁgﬁgeﬁd‘ss, for instance, 95% identical to
[006d r eTlr eigelikenpartclacofdths eqwtime is taheecpabiaantt €LB. @ymcally and

el T VI BRG  lasb L il ARG Sn or
a muggorenffnandthicfeat, whidhsreiains hiﬂ:rﬁblllﬁg wf forming at‘(ZSLEQ{mtﬁfantehﬁession
tm%g nunber, of @m no aci d.residue n the reference

vectog apt FHRIESSRE A TOF RS CONFREE P 8?‘8%’?‘?11‘1 fe au%%sh%aterlﬁ “typically

and pA&Et@bIRIME N@lif ibestpﬁﬁe@em Iﬁzﬁﬁnﬂfanieidﬁ%sidmy@&hﬂve en
0. .a protm

ol ypeptides is ap bl e )
[006§0| y%éﬁ%?rreéegxevp e E‘f‘ oher difriasering Q02006905 andpre herein
1ncor‘t)6ﬁ£@8 toly Qiay &ﬂ@ﬁ?&m@')ﬁe detdileddeséptioMO L thet frepatRioRTf WJPepartlcles

or "an" are used in this disclosure, they

from: % afe e Hspartsyiar, @sclosein gxramply &S OﬁW%%/Oé@&ér WI% g)e note that the
VLPJaﬂlqjgeﬁ%ﬁ]q atb 088 bedh $hd ﬁ‘i’(ﬁr!ﬁ‘ﬂ §dh [A§ WW/@@OS still contzsln the

S|t|on cont%rlsm (a) a virus-li article (VLP

amougb S‘SRNQ el "¢ P V&P abtainad engrespligd th'“P ipEpression in the manner
descrﬁdeg ;aﬁ&te Tﬂe V"EP%@ ﬁl@&]ﬁ{v'e %I'lﬁgﬁlg@ﬁ E&h{)%gtels E&othe Vtfer hand, have

attachnment site, wherein
been peapetedion disttHey trentesibi thd ilyentychmsthodsein xolhds; eéduce precliminate the

host%ﬂgh&tefeggbﬁgﬁ;mﬁpﬁé ef erably host nucleic acids,

seco ure conpri sed by the VLP is at
[0069h)st 112 Ch‘%prefnr&ﬂ ee‘rdimldynétm%e e\m—:us hke rmartorie fcemgbdey, b&/alternatively

cons1Ftﬁ gssgnt X fOf » OF c%nglgfs o&lﬁ&at ﬁ)rotglp% ran%f)r mﬁtggts, and/or e?%nen({ tgereof of
a RNm-bdeteelephngelalma mﬁhetqirefbxeed)emlgjdnﬁénlt ythe compdsiien coyiptides a virus-
st one

|.east. e wth.at |le ; eco
like %acr?‘g% %?r@n@ﬁé tla%terl h‘gfg Hstapn frsk priaghmen ite g’“hef
prefei‘rSd |ehibkﬁﬂleht0th$&{NA3ﬂaEEe1(1@))aagdW {sOstietcdafir6n ahe lgRRAPt coBfifting of a)

rst attachnent.sjte and sajd at Jeast o second
bacte&?leh&gﬁ it 0 P%Céeﬂori#ga BNe'fé) L%?{SFf’é?H}EﬁﬁB' é’f’eﬁ? ebaftﬁléopbegﬁ &¥A ©)

bactehbﬁaagE‘\S?mf) %tdri%p]ﬂ%é g2, aé)'Bécﬂcefl M1ash) BWeriophage MX1; i)
preferab %/ host nucl ei ¢ aci d. éJH I n_ghe aspect,
bacteflﬁ@naigﬁ%ﬂ iibpacirigphage £2; %) E@fﬁ%%h"tgie 7 @i bpetrrigphageAP295. In

a furthbr PréfetrédEntRAlthdnt e doXlPtbtefidTithd RNAGh! s Bfi Sthfb rzléld sequence
nmutants or fragnents thereof, of an RNAbacterio
selected from a group comprising or, alternatlvely consisting of SEQ ID NO: 0 a mlxture of

SEQ ID NO:10 and SEQ ID NO:11; SEQ ID NO:12; SEQ ID NO:13; SEQ ID NO:14; SEQ ID
NO:15; a mixture of SEQ ID NO:15 and SEQ ID NO:16; SEQ ID NO:17; SEQ ID NO:18;
SEQ ID NO:19; SEQ ID NO:20; SEQ ID NO:21; SEQ ID NO:22; and SEQ ID NO:29.



wth at |east one first attachnent site, wherein said
VLP is reconbinantly produced by a host, and said VLP
w0 g00es3E8ti al |y free of host RNA, preferably hpGI/EP2005/055009

nucl ei c acids; (b) at |east one antigen with at | east

one second attachnent site; and wherein said at |east

one antigen (b) is Iinkednéﬁ said VLP (a) through said

at least one first attach t site and said at |east
[0070ne Jbetond “aftogwentefie ceit peteif Da6@Fd hercionis dafipdas a polypeptide,

S| . .

whlcfaﬁ %H%]{ cR a%i@ oq'%?seala@%g?% \M‘u? hé(? %g}%gdécg {)paglr{lg?)émlh%%e and which
is of auleamm,queiénahlgmmas 80%emetﬁprefelfabky aRNést@ﬁ%; ﬂleilmgtlag‘ehe wild-

with at |east. .one rst. .attach
type Yakhofn, RESHOR IR T SERRROTE S 1o elARA RS tast
one tRAtdliovkhfhe Nranﬂ/los € Serifirius D atdedshiae cothbingtion théreéfEAa‘higment of the

coat B,fﬁtengR‘“E‘iﬁ ePFOUPR?F%Smé?I&?’%’% e it Ie)wgerr%)k& ﬁaé)ﬁlc))lt ??D ﬁsrﬁembhng mnto a
virusdikie |parti¥Ry 6 PRWACHIRIgE ¥ind) Qﬂnoﬁﬂfa@ at lvagt 800, Pacferdbly 0%, ecven more
pretfebf SR AR i FROBEnCRAER i B PHOETRIE ! GE: griten as defned
abov@&Ci ds, with secondary structure; (b) at |east one

anti g_en with at | east one second attachnent site;
[007}her dihp temp dmafant cqat ProHRN"2AF it e Mpteny o Kie goat gprotein” as

1nter(§1§héi:aM!y‘ RisddPih. thil f1RMBEbrS ?e'f&s @J ga gﬁéptﬂ@ Raviihg éf amino acid sequence

attachhent site and Sal one second
derived framithe mild dyneecoat prosive W[hrd;aflé p leapt 8pvopichraably, attlpast §4%, 90%,

95%,057 b, Nt doBy %ﬁhﬂl&[‘ td TheOWitE %k gleépﬁéféef %% f‘éqa GrltelZDE the ability to

pre erably ost nucleic he N Tus- _
assemhle intecd ¥L.Bf Typheal andyrefeirethexamples pémunbonsamluwuﬂmcatwns internal

deletlT)XP &ﬁé’i‘i !&,Xsb&rkﬁ})s?{nﬁfoﬁé ?ﬁ!)ﬁé’ ora}m;rg %811@ %thIM_IP a;}e%t to tPe wild-type

enco
coat plrothSL and)herebylmreﬁmblyoat most Itqmg ficerthier pﬂeﬁatrz_éad);f at mbstoix, even further

retain ility of formn VLP. into an .
prorcp o g Aot AR b PRS sl it o he witatpe
coat proteiit. r Oitanit ot p@@lﬂn’athohld&llsfwﬁlteferaiﬂm fen@snpassclraiicats of w11d type

typi.cal | and era i.n E. east, i nsect
coat f ek e aRiBE €1 e bied s VoBobjroREe pe g milint con
proteﬁX@iﬁﬂis&!S héreiv Sshideidnalsd] prefeibB ehdbn?@%fo%@;&%é éﬁﬁﬁg ah 8mino acid
erein i.ncarporate ref erence Jdet al
sequepee BicBeis grictst 8%&5@@3‘?{6%9%%50@ Ve p4r 21% %%99?/? @ﬁ?twal to

the collespbRiing WilBaYpd &dal Bfoteitliof EaPBed theBAPIE pleder] ble of
°° e% ]%)45 1 akhl;s toﬁnoeileot hgg‘ﬁt he VeLP-ant |rggn @ty Wpable o

assel’&iw}gl}}j‘aﬁé@%escrl bed in the prior art such as in
[007%2@9%%%5 o?ttlﬁel Loaf %ﬂﬂﬁh NmbdaRe &‘Tﬁh’éﬂen@fthé?&?t 1nBN€‘ VLP may be

thin the VLP as obtai ned and resul ted through
testeda >a§a o8& skillad i thq 31 waeld Bppreeiats dy icspi@ssiigdbe them@t PRtpingmutant or

fr. LRSERTE & ' ' I & 11
R A8, SRS PO e e G e
analyising diret Gapsid diertatielsint ap lemng@iﬁuswle@hme((hxch@ﬂbnﬂ tagt) er yhBlectron
. , 0 it fbosyl
v 5, A U AEPAY. R CONEL 1510 AR Bl s
and EMlmplyibsdﬂgactlgrpeﬁ‘bmdmakzell/lyls@te consi sts essenti all y of
[007ﬁ: a;r?rg?ﬁllt @rtﬁ% %fgrf'ng(fl Slglg rtneellntno thc.‘:fl qg\!egﬁonn%ea@ti is a mosalc VLP
comprising or alternatively consisting of more than one sequence, preferably two sequences of

coat proteins, and/or mutants, and/or a fragments thereof, of a RNA phage. Preferably, the
mosaic VLP comprises or alternatively consists of two different coat proteins of a RNA phage,

said two coat proteins have an amino acid sequence of SEQ ID NO:10 and SEQ ID NO:11, or



a RNA-bacteriophage. In a further preferred
enbodi nent, the conposition conprises a viruslike
w@aoobi0s1767 of a RNA- bact eri ophage with at | east PONEP2005/055009

first attachment site. In one further preferred

enbodi nent the RNA-bacteriophage is selected fromthe

group consisting of a) bac%gri ophage Qo; b)

bacteri ophage R 7; c) bacteri ophage fr; d)
of SEAdPeYQdphand SEQAD &O:fadn @rﬁlulpﬂqa)gqfe@ eriodiment, the mosaic VLP
comp%lggstogr Iit%rgﬂﬁlggl C%E%sts ggtv&}é%@’ géﬂlt gg g)%eu%jg"g &A )phage said two coat
proteiya hber ancaphnxgz&:ld fudape bERREQ D N@Hgaldlal?}teannhal]ﬁuncatlon of SEQID

No: g6 B RERIDRRd Scpse Gt P Shing oRRRLL N0 19 Thg fom -

termiasli ticaAdh @f SEQUENNO:138 a8 atcﬁldaefdim efarsgs 0 umuemﬁsmhldj 8 the result

ofa W?tgmlpt %&P Sl,t | v % Iol%é 1?%%@(11(:1&%%@1 fifﬁ C-terminal of

SEQN@NUZUSEQIDI\IOlS SEQIDNO14 SEQIDNO15 a

m xt ur 5andSEQIDN06 ID .
[0074), 192 %g%s P'B%R{@‘? eEbodiments 9T e Tnyentio |VE5“ ko partieg-end the
comﬂo@tlwg)igﬂie 1@5@&@05@1&%; oradl‘tgrngtg@bl &n&i@s %&eﬁtm;% oTQﬁernatlvely
(0]

term"a fragnent a coat protein", as used herein,
consiply of opatriseics adiss fpgmpnts 1/on,utantsi therprfe pbp RN Ay bacteriophage

selecfé@ p@&h etnef gr@\.gzs %mishﬁ‘@ oenhyp b@ct&idbﬂ%el Ai‘@()Ss ty) u&fcféﬁ@p&%e %r; c)

hage and which is of” at | east Bre er ab

bacterled@ge 0% ddraetepeniige 4B ) h@ctqr@abatge 9$i% tbaétenew@gh M$2 g)
bactehE@aaP@n \ Ll y@%g;c\t@ﬁ(g)hgéé)ﬂ/l%l M bidiéto gfx?gg I?’L9t5 hndfi 59&%@]}ha§§ %’P7.

onelntern tlon or at
[007dne n furthet p@ﬁanad cirfpedinents df die @vendions the yirus-likg pirtiele tand the

compg)?lgl?lg ?ﬁ@x? Invt é}t?o% ?h?e%f or affeltnr ?&)tntslg% egslél\?&]acflg%? or alternatively

asses
consipts eff @pathprytema,padl oz fmgmasts ellrdnéqfnq thntRNAx—bwterumhhgekQB or of the

RNABREH St oS o i FAVR R Bl D08 37 o BiNA AR MR GA o

furth&rgaest amb:mhzbdﬁﬁmt th inkerition, the SHhRNA-ttteAophagd is poIOVISR.N

i ned. above. 0071 ant cpat
100737 o1 i SrSie o b i A RAbORS o piphedrd phage-like
capsitl Riredterd aGenBiavictds 61‘2125 fimtahld T=B pesd sy @metry. eftRroapsid céhtains 180
con B35 ! b O BB SO g pol B Blinc
bridg ebSFRRAMmMAY, Re%551 B8RO % 5435%54 1996))0Mcad@%0to a remarkable

identical to the wild type sequence and retains

stabilify «of they QBy cappid. Qensrdst%r samadmfpe fepprebinany/| QB copl; Bratein may

contzf) RoRbRE, Stbibts ﬁ&qu&:@\%a Qfsumdte BEARAS oth&Hubdits within the capsid, or
truncations, Internal deletions, additions or

incoraplyglyi linked. dfewveser, drmecally mase thanmbeis 8% o thajsubunite gisclinked via
dlsulﬁ@eﬁ eé"éolegc'ht%fﬁé? vﬁfﬂﬂf thpél?‘ gg?z}x})sgr}gotgﬁrafsg¥h&£sel1n%51ﬁme¥1stance

t ten er pr Si X, even
toorgamCtShb'ﬁntpmf@atbtllsgwemﬁDst four, three two and one

[007’@:“0{]3)}’%2064&@‘?%52? '&g%g\t% o o{bgrf’ Qlﬁg ay}ﬁ? Wang ']ngBSIeC?q}ow to

obtaip NELR caroprysinge nc amaﬂ&el&rmobmﬂ dozttymetems;a:tnd hereby in
t hat. nb VLP

part1|&i1 ttﬁ% erzr(Bregswt{ahe ctﬁlérj r%ur.lﬁ%a?gn qﬁ%rgtgt %dé)lq r987§15 ang ]%]ereby in

partldmer efixampkh d ahd ]Eadaﬁlple Priefrefalbl iyicorpﬁrﬁtemlﬁﬁ:ﬁn b9 |l wigealt icfi@ence.

However lngs t%nnoatlén thrll? the bﬂP-antlgen conjugates described in WO 2004/007538 still

contain the amount of host RNA within the VLP as obtained and resulted through expression.

The VLP or the inventive VLP-antigen conjugates comprising coat proteins, mutants or



sequence which is at |east 80% preferably at |east
85% 90% 95% 97% or 99% identical to the

w@orose3pendi ng wil d type coat protein or fragneel/EP2005/055009
thereof that are preferably capable of assenbling into
a VLP. [0072] Assenbly of the coat protein, nutant or
fragnment thereof, into a Vé may be tested, as one

skilled in the art woul d appreci ate by expressing the
fragmemnts theyeaf, gfithe BNA-bacigtiaphtage AP2@5 gnthetothen bansl havierbeen prepared or
. n .
o i, pEN ST, UYL, SERAL 9P R o v,
prefefabtyntwist oxleicracals. | nmunodi f f usi on assay (Quchterl ony

o= e A A LR SO 0ok e o

expra3sism yis a dacerl/hosy(Klagelding BAL ley alpahidne r23e24 5254 ((E98|3) Kozlovskaya

™. oD ARG Rt BB 2L TS AGin SBE AR Syt 023

242 (@H89 Prahb W& ey alg J18I0E Bidl 249{28B 120 (1998)). Iarpenﬁaqme Bﬁ)loglcal and
ot el

pr ef er abl guences of coat .pr
biocHypgcal operloR it GiA VY B Fchn Crofeios ey A1 (A0, Rk ctal, I
Mol. Bl 181 :a59- 773(1@7))'59&&& (Msﬁk&p@éll PeSt. Mg, 64883“—8@?(1'99@ Viljas, L
consists of two different coat rote| ns of a RNA

ct al. d Mg Biok 8?412?9\7\%90@(}894%?1@16@??@1?%@ an ami no acid
[007%eq Ug16ie 5|;Qéfe1$¢®n|ﬂ;3d{}@nt W Iﬁﬁ‘tht%EQ ﬂr@elhg)fﬂthé-RN%rlﬁlfage?ﬁQe been
and SE . Ina‘further preferred
modigied Bylireraomal of htelemt.s@ae,cor\ﬂ_lpme@mbr plsleast gyo,alysing Frstdug by yway of
subst 'o?‘iaz wa of M@etg)'nf fnealhgt'ﬂ& éflﬂ)%ﬁ nkhf rt]feI Iﬂlﬁaﬂ% codt s of the RNA
pha two coat protelns have an am no &ci d
phagg éqweh@s:e roodl@my @ilgition of ahlbask a@et exr altmmtlvclmmdeasn oye, lysine

ol 258, Bl Oy SRR 32\ 0 TR,

mutahlf ¢vac prioteiisodf RHEQ phikeNQB, WHerein as laistashehar dematived§ ar kast two,
1ys1n¢i resziueghqa %%g%\éwgrlng\gdl 1%0%/%? gfeg’u%!g%utlogn gr &{{) gvy%?t }iggletlon In an
altertﬁﬂbé‘%rﬁﬁfefé‘ireﬁ e@BddiMBntGht GfuinDedat froteRRof RN phige QP! Qﬁﬂa}em at

furt referred enbodi nents of the |nvent|on
least ong, g5 alrem@éwfia Bt leest Bvan hegineresidug pshoen added by twag of substltutlon or

by w'ail“()? 'Mslaﬁ’i@n CRRL! RiRfer ﬁefeﬂe& &?ﬁt‘n&ﬁl the GRS Sost protem of RNA

essentially of, or alternativ consi sts of coat
phagp 1Qf} leis i, arginol/acid Sfeqagnerstlectahtﬂrbm anyuoEnos SEQeIDaNO 2BP7. The

actcp, SRy RAY G K0Sy SR e BlIRUE PR g bl of
couplirg; tier tho pitmyst ¢f an_ﬁgenj))f ﬂﬁohmhtlmpbag&lbﬁlﬂts of)the VLP of the RNA-

phag%ggl% gérlf %ﬁ%:go:m%:c’p an%])tal Ct %&ﬂ@ﬁ:ﬂ%@l@% g%cyme The construction,

exprd@@l@ﬁ efid paifageo\bOfhe aBdSkd: ﬂnd&at&ﬁ@jﬁ&foh@ﬁlbﬁgﬁ Htant QQQ;%&] protem

(L urther preferred enb ﬁ)(rife of thelnvent orl

VLP3 ipd, SapsicRe TOSRFLY €Y @G rpSEriRed ¢B er’Qs PEPR0f In pagticu

referic Y€ Bkdriple ¢9 BP4B0SE tnenfidned lapilcaddn. ¥iak Yo E‘@ﬁlﬁé&ﬂa&t the VLP-antigen
essentially of, or alternatively consists of coat

conjurgpt@g @;;sgrgbedd],aI thegyrior pl&g%rﬂs dn mp&% 690618t1111 Fentain the amount of host

RNARM&HQ A LD 9P BRER e BnPlesed ity pﬁ:@ﬁ&@ MHRRAAYS: th inventive
or of the RNA-bacteriophage APZ0O5 oOr of RNA

VLP+gniégeardonpbaiefeca@iprising @B mutant coat proteins, on the other hand, have been

ar 1s hereby

prepared or further treated by the inventive methods to exclude, reduce or eliminate the host
RNA, preferably host nucleic acids.
[0080] In a further preferred embodiment, the compositions and vaccines of the invention

have an antigen density being from 0.05 to 4.0. The term “antigen density”, as used herein,



further preferred enbodi nent of the invention, the

sai d RNA-bacteriophage is not Ms2. [0076] The capsid
w®@e006/081187 | i ke particle of RNA-phage Qo shows BEIT/EP2005/055009

i cosahedral phage-like capsid structure with a

di aneter of 25 nmand T=3 quasi symetry. The capsid

contains 180 copies of the,coat protein, which are

I i nked in coval ent pentane? and hexaners by disulfide
referdioj thgyaneragEolbmberaafanugen vicheis linked peSisuhyoitiand héreby prefahly per

6 di e k t.ahjli

coat pOIIPAY g YEBARIR plode” RIS AR, Bl S ehdibile & ar el ovr an
the sphrunite onmeagmaes pf dieny LI onele comsitioniot sacvotes of tHeddvontien. In a

di sul fide bonds to .ot.her .subunits.within.the capsjd, .
furt b SR o R e, SRR e BByt of
equaladrandre BGH80K DR aitipem démity ise prefandtdyl bativaendd. s ahd 1. deln a further

bridges,.to each .ot her .withi he VLP. capsid. .
profefiid PR Lo S DR AT APt Sostsort G feds, the andgen
densiBoiks MrEtbRbEbtwen Ldndag agents. [0077] WO 2004/ 007538

describes, in particular in Exanple 1_andExrrpI_elZ, i
[008Y,,y !_Ilb ‘Eﬁt preferegsl p eng; X}Paf"ll’éﬁ‘fﬁﬁ%i e PGergatwe y consists
cssen@i@il b lob Behsifs M@t oM prei Sindfr fidffedie IRRYS, I0f a RNA-phage

articular the expression and t he purification
QB, fr.1d1286 or GO 2004/ 007538, and hereby in particul ar
a t 0 [ S -] t . .

00835 2R S ARty bt DP U bresdo? n{UFRERPS Ellike parice
comprrises; ot hleeridtiPely iconsigtnessentiplly ef, @s alas@ivelyewnsists Wcoat proteins of

2004/ 007538 still contain the ampunt of .host .
QB, I\Ill\hlt%tls or ﬁgeme\l}is ereofs phercin coaapro CIs comprisc, F%nﬁgﬁlésentwlly of or

as bbtarned and resul
alterrakipelye saisanof altnéxtirk Bf cithet hae ofithie furégommg\thiRa@sn dndyde corresponding
Al c?n]{lugat es conprising coat proteins, nutants
P¥Ftagments thereof, of the RNA-bacteriophage AP205,
[0083]n t Ms(sjdhibﬂhﬁb%ﬂw& t mgvefopae 6{1 AgﬂlﬁaVEHs, (illichgdliﬂgt AIE%OS coat protein
., t.reat e e_inventive .net s to exclude, reduce o
with fhe; Sﬁ#’%ﬁ‘&{t‘é’x@% Brolipe t 3R aﬁ‘diqgft% BB SFPARRICAL @i il 14 to
asparti® @did) mbyd falsb @ USMAINPIRG PRacEOAbf Bk Ghwhiién Al Raddl B Qtke Preferred
shown to sel f-assenbl e upon expression in a bacterial
embqdiaqnty Q&G iBYHAD. RA. et al ., Gene 23:245-254 (1983),

[0084;02| aye k@l'gﬁal iMcnt & seveldd kkNAAIBQ&ierioBﬁé#és S9Rbeen determined
87:452-455 (1986), Adhin, MR et al., Virol ogy

(Golmatmnpwgli, Baot ply o¥gycturerdi w4 (19%)- dYsing suchyimformptiey,  surface
expo%ﬁ%é%&iés 2 vd pd%ﬁ@e)d anh,ntg]?s",‘g&\h%ﬁl&% (%%gteprgdfﬁg?% B@lno@i@@d such

bi ochem cal properties ] /., ., Protein
that ge¢ or 3nqra geacping JInin® 96yl regidues, cad be irgerted by WwayL Bf dhsertion or

B e

used Zer/th@ pes@® (yvetl@9 Anpthbady atfegmoftthe MLE's @ldrivdd0far® RNAa phages is
. refe q e LIen . ut.ant,. of ej f
theie A4 G G BRUERS pashifectl 25, BREBURV U b tage
quantita ©f maweial apaffadsbde oxat.i vel y at | east two, |ysine
esi due by way of substi.tutio r.b f deletion.
TR et e e e L R s e S T
comprids phagst by @olyasionioDEadroelcloyle atding | tonthef VBP. Prfaibly said
polya%?o%ic %acr%ln}o erlcpug Iigl eplagka%gd ligs?get t]}e\AQ/LPl. yISnI Qgeain a further preferred

embodiment, the at least one polyanionic macromolecule is selected from the group consisting
of (a) polyanionic polypeptides; (b) polyanionic saccharides, and wherein preferably said

polyanionic saccharide is not LPS; (c) polyanionic organic polymers and (d) nucleic acids,



resi due by way of substitution or by way of insertion.
In one very preferred enbodi nent, the nutant coat
w@e@wbos1181 s of RNA phage b, wherein at | east PCEEPN5/055009
alternatively at |least two, |ysine residue have been
removed by way of substitution or by way of deletion.
In an alternative very preferred enbodi nent, the
nmut ant coat protein is of phage o, wherein at
whertia spreferahly, sapd npéleieracik isvedtya Joll{like gecepteo lighyd imeferably not an
added by way of substitution or by
IMJD%&"%#&O%%;{I?]IGR ield In one further preferred enbodi nent,
[0086]he b atilt ﬁmtbatprpﬁenbé@mbﬁimﬂmh@htdgﬁt iz ﬂm@&nmnlcanacrmnolecule

. ids d f .
is o el B VAR ] Bfleinacid B Riofis MsealipTidoln afullforther
prefelredisimbati@entytae necleie a¢id uempdldecg\m comisys dfgmbﬁ&hﬁﬁcgr @eleofides. In

one lﬁgﬁér)l | L%fﬁdt @e@p}t{]q%é Eﬁic ?cwgsn ﬂ%ﬁﬂ Ofélg&R can g %lrl]rtc ased from

chemAl torfiptinds , or teRtrIAEL RomNstgdniinsO Préfétedr RINA FNBRtifivedtion is, for
acci ne.__The constr UCt I on, expr essi on

t d ..
exam@[}f?” 73t SETHIRNS of HeastHB e I ARAthes Peeferrsd ee@a@ nnﬁ%fb@mglew acid

is a DNA aterddP the TN A RER1NSH dnidliSp @ Bfdtif ASdodSnot k@BRER TIRG! Y,
are described in WO 02/ 056905, In particular is hereby

[008Fef efnt @@fqr@dsmsun@nassthstfp%@w@lmmea%@dwaﬁsbpﬁeé&%n group
cons1§tling' of: t(9) B@lyélﬁiaﬁﬁ’c taaa't ® h[ﬁ)l%%}%ﬂ%‘gélg'e &V\gb([}gégﬁl g)(s) and (d) any

described 1 n i or art such

chemiga] nmdléeﬂtoat; nf (ah@ (@Pnﬁmmpm fox shemicalmedifi¢atians ineludg, putage not
hnnt&ﬁbﬁl nv%la%ﬁs L&RHAdoRd ah@ﬁﬂdggﬁbrﬁgat ession. The VLP or

ntive P- ant’i ge es conprising Qb o
[0088tut adn omatprq@mmdanﬂ@dlrmnts bl thet inwentinantie pelywaiohieevaccharide is

selecféaeﬁgﬁleg gxroué W ‘ina&{n S atg)e %ng ic ?ﬁxtﬂaﬁé/ e{i)t) Lﬁ(]agsﬁﬁ)t leﬂﬁose ()

| ud uce [Nmna
polyglucefanicadtid; (&bpxﬂygalactumnmc aid; ds). pdly3eBi0 Jacidn (fa hyalurbiie racid and (g)

atyobieinb iyt e B R aTRAR b B0 RpE S s esEhrom o

group ﬂ)nélsﬁhg oft(8) dertran subhtc] G Barﬂ@@ﬁhét&y’l degtfantIQP §hlfopropy1 dextran; (d)

ferst e aver er of .anti
e S A PRt T A 0 S ciment
glycd@ﬁrfiﬁneglpcdﬂfls s tedlfRdnothe %rdﬁbl/éoﬁﬂib’ﬂlgl € of (El)lh@aghmbﬁhépafaﬁ@ulﬁﬁe (c)
ca fs an.average over a subunits or
emﬁtﬁﬁﬂ%f ?‘gf Wf_?ﬁfra enand{g) ke #%on or vacci nes of
[00891he R ¥RIMck PRferfed cAbbiifdehesT thY BT @kibR AhEpRIPMidRI rgitlic polymer
the invention, wherein the ant |l%_e3£1P has a nol ecul ar

is selq@o;(blm B1c SERHPLOnBIINEOF () PolxVIngsytfate and i) nefyeriglates-

[009(ﬂens'lﬁ ¥ertath ?@feﬁ{ag RABbAMBRS WERR ifvehti) dhel metecify @elght of the at
further preferred enmbodi ment, wherein the antigen

least pn@p@lymn}c @eﬁgmgltegﬂ@fs fpng abouki2 960 s ahost 200,90 altopethe lowest
molegtﬁﬁlsdvél ]i?reﬁfa%kgz{tgglsyabo%dﬁ@ Lg b, Indtd ?reéeraﬂl& Q8ddst hBbut 5000

one the | ses
Daltoa| tewmmprweﬂegerabbnsh behst @gwe’r‘ﬁooall)alsonothe lmghe@bn@lesuler pright is

prefeW&no%P@bt Pf@t %djlé%lt?%n@/ef%ékw %%FEH%HI {(;Sﬁ)g(%g];D tg{l re% more

prefeﬂib‘bﬁi_]i mustnﬂaoutfla)lﬁeo Palbse still mmc@mtfemlniy at inest abaut $50,000eDalton.
[009ﬂar t ID‘Ealpc.aending on the nature of the polyanionic macromolecule, the preferred molecular

weight range varies. For example, for a polyanionic polypeptide, in particular for polyglutamic
acids and polyaspartic acids, the preferred molecule weight is from 5000 Dalton to 150, 000
Dalton. The lowest molecular weight is hereby preferably at least about 5000 Dalton, more
preferably at least about 10,000 Dalton, even more preferably at least about 30,000 Dalton. The



conprises, or alternatively consists essentially of,
or alternatively consists of coat proteins of Qb,
woraoanszsopr fragnents thereof, wherein the coaPCI/EP2005/055009
proteins conprise, consist essentially of or
alternatively consist of a mxture of either one of
t he foregoi ng nutants and Eg correspondi ng Al
~_protein. [0083] Assenbly-c etent nmutant forns of
highespmoBclaPweightis| hgetiby proferabls at aenst phayt é5¢ 6ROt Paltohgpreferably at
f oni ne
most%ﬁl(gﬁtlk(sa?ﬂad I9?ﬁt08 etveﬁ %o%egp%ei%ttag@%[‘?}%st%gblﬂ Ib@() ltg%[ g may
[0092]] so Ilbe verg @d:ferredteh$oqhmenﬂ; theeompoditivn qf thegintdntion emnbrlses at least
one qoglaglzf?lcﬁagro&oyegﬁ%r WE?I‘? é){(%?r}gﬁg fsgfgg Ptg{)niﬁt hme&crlopn\éﬁacule is at least
one lp@btagiohiap Ijoag)psptiala,s ddervaet@oni pederallo| Mhbminmedid pdlyanionic

et al.,.Structure _4:543-554 996 Usi ng. such
machmPlaf%tsiabfeast gmlf%ut@%ag@& %?@éga%w%b
[oo93jden 1Pbl‘ylaﬁgmé‘ NRacrbmbRiculdNAaRNBg ecoﬁ%ﬁenﬂff OfRéHASedC %np &hemical
nodi f such that one or npre reactive am no acid

compagpigs. oﬁ%éfxélaﬁ%@lyg@éﬂce@l@yawlﬁﬁpq% a¢ifds ean by purchased from
Si gm§ l{ L1 N@\Jv Pétse g/'\ﬁT S&),60 UL HHde ’raﬂgg QF ?no[@egl'af ghtfs ?ﬁdﬁglutannc

cterlo h coat 8 teins can al so be us
acid: t7ﬁ@v1r59@,sleiﬂ0 3 @QﬂehOOQ;hS 0% 36 -8e0-5%000 A9. a@(élQQOQOhnolm_sp@ﬂc acid:

d 5f hj
5. OO(FH% at 5 ()"06%6%)) pﬁ)@gﬁﬁlle&ﬁa Ov@ : tgo rlg rhetﬁeﬁlg n%(z ﬁage%s Xﬁ e\JIQOSIty

eria, In partlcu ar in
(IdelqmoMu&tBlomt, BR. (126d. Goafhemi S §F, p#3 Brand LAALS methods, i.e. low

GG oSt - [0085] In another preferred
anglealﬁsgr gg% ‘0%t he invention, the conposition further

[0094:]onpﬂ>blyg$la<aﬁroh1easid oNw, pﬁxb@ﬂaﬁﬂom)' canntecpwaciabel froth Fluka (Fluka,

Buchto S e e i (B 008 % Bod R YRS fom, g, gxran

sulfafe L UMWIET00000§ ot adulaniPhdmbRbilar Weightds déteddhicdBYELALLS, viscosity

ol yani oni ronpl ecule is selected fr t r
or s R ol CapopgumrBe SoPyEgH Badte Apyo~PHo00) are
purchadbyefe Rild&ichacchar i des, and wherein preferably said

ol yani on| c saccharjde is not LPS; (c¢) _polyanionic
1009§r gam & yshenatRect, theiavenypn provides & method of piepdrve the composition of

the RY&HkBA %hya SPLP stuGh ERICA DabibridphagtOt Antibh | cohjufe, respectively,
recept or (g_(nd preferably not an i nmunostinul ator

compgigpe dhe: stgpsi of. (a)] wo@shinantly preducing af irusfike ppitiskedVILEY with at least
one ﬁl@p%cﬂﬁgﬁt_’sngg)? @inoét e@ﬁérelﬁns%upVU‘ %h@ﬁké@ Mﬁﬁf@ﬂlseﬁﬂk&ts or

IS a nucleic wherein said nucléic acid i s not
Frageats 1616, pcepROM-baciathegei (B SHbng LRAhGYLP with soluions

comﬂ?fs E%ertaq % ’6’5’;&%@1&5‘%‘% dro[yglglg% o@ﬂ. ﬁN%gfgr.gfe%n% es I?%%eticﬁ%crids; and

consists nmore t nucl eot i
(c) lipking et least! ommmgcmrmmh at {dagt anaskand atashent site do SFRMALP obtained

om0 G OEBY GIEEH ARS8 o RAPLED Figimens,

metal pne rate snhectesl frémrzm:x@mphms whgpet (OWriong BMAiron (?eamhs Further

{ { h d dj I, t i C... .
prorlg e P BARIR O el O R R b L oIt OB D4 1 efidyins sid
VLP,poéteifabligrbgt &Hbﬁsss t0 edm/e idipested sucldidids.

[0096] In another aspect, the invention provides a method to prepare the composition of the

invention and a VLP of an RNA-bacteriophage — antigen conjugate, respectively, comprising
the steps of: (a) recombinantly producing a virus-like particle (VLP) with at least one first
attachment site by a host, wherein said VLP comprises coat proteins, mutants or fragments

thereof, of an RNA-bacteriophage; (b) incubating said VLP with RNase; and (c) linking at least



[0087] In preferred enbodi nents, the pol yanionic
pol ypeptide is selected froma group consisting of:
w@ 20o6pa179yl ut ami ¢ acid; (b) pol yaspartic aci d; PCVEP2005/055009

pol y(d uAsp) and (d) any chem cal nodifications of (a)
to (c). Exanples for chem cal nodifications include,
but are not limted to glyg syl ati ons, acetyl ations,
and phosphoryl ations. [008 ? In other preferred

one agtigeudvitheattleasbénet saeonidattaghiricotsitettd saigh HDPaobitaineid drom step (a) or (b),

oo RSEL g S 00 ) e B 40l f R o
In anpthbrymrbfered embodiraait,dpid (indubattigyod adid MLIPrvaitt idaRNake, freferably said

ialic acid: (£) hyaluropic acid o
R S ) Aot o SRR DR g e P ErebHssia i o svonetn
buffet hes aadvnosmtratiaeotiowdt than FaIM,ah@d pfeferabl@oflo@dpthan 40mM and even

consi st i of ) dextr I[fate; (b ar boxyl met h .
morecgRagrRly. Ofapor drbufr b R0ubh b herely hrBET R Bl fon
strengtB XduffanNhaNdcdnegnt@asd 6ABENMN B tpecferhbly aAMOnbeatihgl 6f fed VLP

preferred egbodinent g yc%%anin | ycan is sel ected
step 15 fRlWedebyoptdenst ersniers et migityne pald Wiy arefarably By dkdysisrtgfemove
digesiddlhidibRiacids) dermatan sulfate; (d) chondroitin

sulfate; and (e) keratan sulfate. ngOSQ] I n anot her
[009y of &t ¢ Butheraspest. s invention peovidsy & methgd of prsparing theonmpasition of
the BUERBA CanldOh YUEP dfS o G€A LA erdidpRRRd NeatipRl! Fboﬁﬁgét;,skésg&ﬁvely,

of (2% pol yvi n%/l sul fate and (b) polyacrylates. [0090]
compriging dhq giens qit @) eacpmblingntlyoRipdrsingsa wirustlike partiglenMLEN withias least

one ﬁgl %L@Ent\a@la QJ,';‘zta ?I)st,t Q'ﬁ%r@ﬁl éa%agLP %ﬁlpﬂ sy&gﬂ. g%%e%ago mutants or

macronmol ecul e I's Trom about _ 00 to about 2 _ _ _
fragnmaist thereoft bican BNAdtactenidnhegd; 4b) digsissghibling sgid aires-latsl particle to said

con 85 BRSPS B, TP PSS, (508 s o

proteButdets bofragmdne thergdfe ) remsdeedblihg saidvpurifivt] cost proteins, mutants or
refera at t, abaut, 20 000 lton, preferably. .
fragrfnf B30 e ABO“BBRHRBORY o SR RohEtle BOEHEET gt Yo ke
partidl® &t essdhdalty f&0ofHISt RINAL preferably host mocleic @cids; analié)linking at least
mast  about. 150, 000 |ton. [0091 din t he
one 43RG B 1B OlfoRyaR SHERISH it foPi: U B OoBhss St S @ n a
furthéfoprefetib@lenibBdifioht, ttRN@essvdblirgSof f@ificd XxRBPp®teidsOl offected in the

pol yani oni ¢ _pol ypeptide, ip particular fo .. i
presches 4ot O3 idlion SRl Ffe&ﬁfgonﬁw 44igF agromglegile: Thjg inventive method
is in gﬁrﬁleﬁﬂrr RAadi BB GWiRc WeAIBNG, inSpafticart 5Py Brits 8RsstAbAROstep, the
00 Dalton. The | owest nol ecul ar wel ght is hereby
releasgrof eesenfilly al of the hegt ng@leigecidHoo Dal t on, nore preferably

[0098}{In 'ﬁ?&&wﬂ%dﬂ&&%@&b&ﬁﬁn, 1RY 8i8astBhinR o E£d aimsyl_ilétparticle
'east about 30, 000 Dalton. Thehi ghest nolecul ar wei ght

is prefgrablyr eifpptes vadesy depatyring condgions yeferrad denapying manditiens are high
G el s@ilh 47RRtweBR %M thaR YBAnkdlrh CRori®V G MdFR 4fin 5M urea.

eone reperabaysat nnst‘% out %b0,00S Da ton?nfb09f?glnna uwé
Furthge pieforabdy ¢her siep efrpunifyimgrsaid ¢dat proteimro siutangon fragrheats thereof is

| nvent j ' I P I, Q8. .C .
offocle” 6 i, SRARL ShrothuostBhy s PRl BRGNS crgmatograpty. in
particuier) wrsdpeatel the i lwstabudleai@ stidoamd pall caat profetnsp oluyaptspan ftggments
thereafnd even nore preferably wherein said pol yanionic

facronol ecule is at |east one pol ygl utam c acid and/ or
[0099]dh wasI Atrthecaspédt,dhe invention provides a method of preparing the composition of

the invention and a VLP of an RNA-bacteriophage — antigen conjugate, respectively,
comprising the steps of (a) recombinantly producing coat proteins, mutants or fragments

thereof, of an RNA-bacteriophage by a host; (b) purifying said coat proteins, mutants or



[ 0093] Pol yani oni ¢ macronol el cul es can be conveniently
purchased from chem cal conpani es. For exanpl e,
w@oiogmsIsan ¢ aci ds and pol yaspartic aci ds canP@EEP2005/055009

pur chased from Sigma (Sigma, New Jersey, USA),
covering a wi de range of nol ecul ar weights
(pol yglutam c acid: 750-1. 390 1. 500- 3. 000,
3. 000- 15. 000, 15.000-50.0007 50.000-100. 000;

fragnpemisythengaf; t(¢)c fomming: a FiroHltikel par6do, wilth atDBast Sme (ﬁ)@t) attaThrgent site,

oL L asﬁ%s?en%?'ﬁfﬁ?%ﬁé%s*’%ﬁ%iﬁe%ﬂgfn%%é&eic

and(d Qinkipg 46%) orgeitipohl wiBh atidaltomis sedoneattachmersisgg © shidSELP obtained

om0 G5 B O R AT Bl Mo

effectdd (i:lhfhe piovérice eﬂd/arb@)addldenxbﬂ‘ A leastoné polgar(iddly macrOmOlecie.000

001H]5 gk 4 SiPerashect, B Hyenim PRLREe e oo o, froducing the

comﬂoé‘ihb1§ of th& eB&hfioh @fid §eVLP i dft sna RNGRb4TRkbpEge -Oattgidh Cconjugate,
Xmers such as poldgw nyl sulfate 000)

respeﬁwe swhick the N\ anddhq anfgen ¢p fsled |¢P"ZK¥%1F?SIH ape %F@B%clfond The

methl)ch SorhpHises teQeph ro@V(|a}j RRoBbiBitOsto@iciny! RR8H pRfeihEmprising coat
onposition of the 1nvention and a VLP of an

protemembta%tﬁ er fragspraagrethercefn of RN Adhptagenhase sndapeantigapdiyia host; (b)
purifGiRER4id ?lisﬂﬂ ﬂr&%n?t(g)ol%n{?ﬁn'g}iaf)ru&ﬁf@%@ﬁ(ﬁ@ RiHeYeiPSadVigdsOfke Particle

VI Tus- |ke£art|c W th | east one first
is esgentigh rfeagt ok jhpgt BNAg me’@tably\/\/lhesteﬁmlesfauagldsxm @o Apthiess gseferred

f
e, LSS AFRENS 8 HBEP g e mir
addlts)olotiaulmsormmwblamsmn agepnwlecilons capabl e of hydrol yzing

mm(fﬁﬁkqﬁg hig RER eﬁ%ﬁe a#%{slepglétswp%% % ?ﬁcg %ﬁnﬂr@ﬂgdu% g‘k& virus-

like Imﬁczlmﬁﬁd?)tbysal Host, whesa S}hd\/\[E’P chhpiiseed fisi@npro@in @mpfising a coat

ef er a d VLP ob a e b) ..l .
Pmte%r & By o‘x eah‘ﬁ I HRegeots ‘Hganﬁ%&f*o"a“S‘ﬁ%&géeeznsde?tQS?sé8n° anfigen;
disasfantbling isaid (IZhjo $aﬁ1h ﬁJ,smﬁqmtems (PuriYyihg® Beid @insébni prowRing;F@pssembling

said Iigicr)lg%d Iﬁgyo‘rné{r]? r ef‘?ﬂ@ éegg feal e uglakg Igiffggﬂéﬁg‘l?tglﬁ%ggee of host

RNAS gfdﬂerm?ho@rrﬁélefca&idﬁ hya dirtbey pictericad e[‘rﬁ‘ﬂ@ﬁ/ﬁ%lﬁd itlgehgbmbling of
the |1 nvent I on,

) | ei c acjds 00 I n anot her aspegct
purt ‘ﬁiL’J %'%Fi%mﬁm?d@teﬁ‘[sﬁe‘ig the psepee qodeor gXS nqf ghleg opqRolyanionic
macrbﬁib’l@&flé Qﬁ‘a R Vﬁaﬁ’ocﬁﬁlelﬁnthBMPti_@Q Vepio@ RRaOKucteri g&ﬁpzos
respectively, conprising the steps o

l001(}2é c o #b P Nafb{tﬂf‘;‘felﬁ‘?%‘?}%kqdﬁ'gené ofs e aveptigre theagompepisor mey Hvention
comﬁ“sw‘a 9ip @s@tﬁﬁlal‘?}nﬁeé bf sfcled dadsraitt, st 4 RNAYp @Fg ;Q?t AP205, fr or

wherein said conprises coat pr ot el ns, S or

GA, Weagmmrgfetabb'r @&NA aga RBRIA aostareleshlyns RI‘{Pg))hage Qp and the
comp ORGP ﬁfdh@lgco?iﬁirges\gt?e Jng pﬁggtzigmc %%0(11%) rgfeat t btlut?mic acid

east one antigen Wlt t one seco
and/cg ipotyaspartgaacitl. YA BPhaslodr q1r¢feidedf crobndiha of die mvertion,, the composition

comBs&EVER oY RRA St AP 208 frraRarolif el ebifbic apils Brgsp ayithout

ﬁlrtharc_aﬁlﬁﬂflﬁglat&éﬁsﬂdjeljﬁryhmoﬁlahﬁcﬂoﬁﬂl&@ﬂb] ng of said VLP with
[001(?3 ! d N?urﬁler gre e];‘ree& Lgdlr?lglllt of the present invention, the at least one antigen

is selected from the group consisting of proteins, polypeptides, carbohydrates, steroid
hormones, organic molecules and haptens.
[00104] In one preferred embodiment of the invention, the at least one antigen is a hapten.

Preferred haptens are hormones, drugs and toxic compounds. Further preferred are drugs,



RNase A is carried out in a lowion strength buffer,
wherein preferably said lowion strength buffer has a
w@eweesit’sat i on of | ower than 50rM nore pref er Bi/EPN5/055009
| ower than 40vM and even nore preferably of equal or
| ower than 30nM and vvherei n further preferably said
| ow ion strength buffer 2 a concentration of 30™M
Further preferably the inc %ating of said VLP step is
espediallyl asidestivd drugs ahté doigs of@besceresprctiyrly, i if yariigulon regrogtipnal drugs.
Repr@s[as%t?\;e %ﬁ@% s hyafsnltlgef‘ tselrnc,rllgd;goo C?lgé %ﬁdsttngﬁ)\]}ﬂlgfdlegga%ves, such as
codeipe,dentaleyd, haroirg uﬂijnmﬁ aprl apemn] negtxadnseswb apdlazq)amnstmmlantsesuch as

st B B o FRVR, Ay B DB RE S E) < et lamine

meth?l@h@iﬁhtd’] ard higotiriep dalmcfng géhs Wuchl as IPCIRQ LBy hie@daﬁnc( ¥hdPpsilocybin;

east .one first attachpent site
canfiiais 1ot 55 BESYR 6 My eBs BOd Br ot droRmipgi AP stigs class of
drugd dnﬁ@]ﬁﬁﬁi&rﬁlpfyhﬁé/@tﬁftmptﬁﬁneaﬂhsﬂ@drb@C TRdrapyIBeE eoting Bidiction may also
di.sassenbl i ng said virus- ké' particle to said c

targebl?laqtglie nglvaltllﬁcfsasﬁf as&-s?ch)g ydroxpme }slrnlc%lpe,ggqtﬁp (fltes including

nornicOicRag t&niephage; (c) purifying said coat proteins,
nut ants _or fragnments thereof; (d) reassenbllr(l)awsald

[00105]; | ﬂe@&e%@athrpﬁs of inkiag nigqiing 9 gicgincrderyEet & ofieeAwgy of abuse

such 8§ coe@hd RNV PLAGE Gch ARBBEA ih WG 20047069114, I’c’lﬁd B@faﬁicﬁﬂaﬁon page 61,
wherein said virus-like particie 1's essential 1ﬁéog(ree

line 2§ totpege 6GRNine 1hr Bicegentrrland specifitudisdosyresnfi WO, 208HB0Q1d p is hereby
mcorggtn?{éaﬁg[eﬁtby vﬁa?/%tfré?é}gnd%m igen with at | east one second
ac Si

nent e to said VLP obtained fromstep (d). In
[001Q6] f uThhemn que pfderradcenehobivebintrgie gt leasieoneeati geanid bn nrganic molecule
refie tej [S: € | : ngce
selecgaﬁ di#%t{rl aggl%g% idﬁ{gg,ngl%@%g{:épe}g%ﬁa?%?}g S%H dgﬁ:tlggn %ﬁ% f€nicotine or
cocamquemlblgmwbene This inventive nethod is in particular

va eou si.nc ar r b of
toor 5 3E B g ot REMRPLAEBR G BLIeRl Pl Fear o sor
antiged ort eaghiedt omdicdriantcth@eoftBreferdbDOHE Sd:lﬂalﬂlgBlii Bfaqb'rbtedl ora fragment
e i,ment. of the invention, the disassenbli
there%'r?"d@d 110 @tuge, pp jiromung Zesponse @paiptsaids ﬁﬁgsc"c“é‘ﬁ% ﬁ%&? S Tention
providesadcbihé REMPESIbnG is@itible foF QELI BEthe®NRE Prvading andiot kfdhaating
are high concentration of salt l??gch as between 0.5Mto

discapqy) QurgRULENsRRIAY Bt Qusedror rypcsthered pys el gspe REpductidpe-g:, tumor

necrd@fs%&(ﬁr@)bﬁ‘ﬂust b‘&cﬁﬁ SOmMsitioM§ bff thé B crfiRinGn bR tcoRpBNiddnd Svhich lead
mut ants or %rrents thereof is effected by cation

to th@p@ﬁg(ﬁ]@g of H]a ic§ glpaé,gfﬁyetg@@yl/@f atignpatc disgasgs; progpnditions caused or

exac&t‘&ft @Qzﬁfa%@ﬂe pfoﬁu&@rﬁ)daﬁlﬂieﬁrof shé@ 8iSRLsArecohBifionORtlude graft
nucl ei’c aci ds sai d coat pr oteins, nutants or

versus rhogtrdigease, tlﬁErI%Hateq gbugy reastionss mpaphylxiss aduit respiratary distress
| | oV, 0 ' f :

ool CXARY, Q0P R0 IR, S OGpl [rREniag Whemia (aLL

non-md@kb@ctyemhoph aQEIL), Liravegedisecase sigtenec Inms peythematosus (SLE),

infla Q@ &m&tﬁﬁ Std ases) f ng th&ﬁ&oglakzﬁ?”%}éu&%?o‘?ﬂf‘&htﬂ% discase
pr 0 agnments

el ns, nt S or
lymphadenopathy (IPL), ang1o1mmunoprol1ferat1ve lymphadenopathy (AIL), immunoblastive

lymphadenopathy (IBL), rheumatoid arthritis, diabetes, psoriasis, myocarditis, multiple
sclerosis, Alzheimer disease and osteoporosis.

[00108] In a very preferred embodiment of the invention, the at least one antigen of the
invention is selected from the group consisting of: lymphotoxins (e.g. Lymphotoxin o (LT a),

Lymphotoxin (LT p)), lymphotoxin receptors, receptor activator of nuclear factor kB ligand



t hereof, of an RNA-bacteri ophage by a host; (Db)
purifying said coat proteins, nmutants orfragnments
wao b@oesif7g7 (c) formng a virus-like particle w PEI/EP2005/055009

| east one first attachnment site, wherein said
virus-like particle is essentlally free of host RNA
preferably host nucleic a0|ﬁ and(d) linking at |east
one antigen with at | east dhe second attachment site

(RANKL) aiastuldr Rnddtheliah gebvith dhotet EYEGE)) .vagenlan chdathdligl growth factor

recep%rgt oF R é?&gf)eglkﬂ%n:lntertﬁé&% lela?[}‘:t [gﬂi(mnl% & 2® H d%,fdh?%m CCL21,

ins1s ef preséenhce a
CXCaliz]iSDFeh MICSHt M@a st Eminglin @inRah TR, Eotmainy Bradylciom| BLC Tumor

Neerp e R & SryignaE ReBl i AB g8 g  RE N EPoToBr i GETP

CCRS n@ﬁn (OXUR AR Wbs A r¥iBradykingi) oRbAragachtedri DPdHAGES tha Afdréfdhtioned
ugate respectively, in which the VLP and the

antlg%ﬂﬁ ﬁaewe%rf%f YhFrﬂf%mFlﬁt?B% anfigens A8¢ tIMe “fRspendeofhidpte, antigens
shoul-ﬁrf@fefrﬁi &m bigRScohlpeisinf e Salefnatived) of If‘rﬁféfﬂBlyn&ﬁElEﬁhg of, at

pro ucin protelns conprising coa roteilns

least fhy,9.zmiefraly at leagfrfe r?t 8, JHEy Ebfl2, bl 18n15RRA. %%@Q%%?O@B&lﬁ?gé amino
amds%?%@&g@éﬁtzé 8fthe QXH@SRMg aﬂtg}n Qﬁ" rlﬂ Eakk '39a§@1f gnt{%ﬁ' | #'the human

r ot el form awrus par icle ereln
sequegla¢ af thermki typk @ntmntas cepositgn @9@Bﬁnk ar lofy tier ageresponding worthologs

fromRaNlA‘ thBY 4n! Jﬁz[l?ﬁla%r ¢ ftimian Sor (@ﬁhﬁqf t]&J‘w Etclﬁ.g%relé gs deposit in

pr eferre i ng uri
GeneBaski; @n weitlass didhanyi Imlse#:ptebtladmg rn taanqpaced saquencandthtity toythe any

one Gt BpPerRie 3 o RBbre BsisE RS Mg e BRCUBRDY BrHE o o
prefefah)y merotviyi 8@} bwen pnarel pedfergblp nwire ﬂﬁhl%% pal zigaﬂi mo(e\/ﬂréﬂarably

by a er ei |d VLP copprd ses a fusi
morecbaid 5% FyrchOtElof g Bl reeRET e 9% St Hleb BBOR' Hhowa
comprise beRbst oné aﬁﬁgeﬂﬂkﬂba%&fabl}p hﬁj&rrﬁﬁ&a@heﬂteaﬁﬂmw&tlgens listed
usj on

I|ng Pto f
sbovy i P R, SRR G L Bt b8 sl oL Ge i 10 grmino
acidsSprcfbrablyf d)ffﬂoeﬂmfettﬁarpso #hi8b a¢i8s ptcferably bPhot\Wité laf 66 aindm acids,
virus-like particle is essentlally free of host

moregyrefPRabl Al pohpete it brring@ridy. 28pin mOre profFehly gF E?téP‘?fé dhan 30

amin® ABiasli VBN nord ?@fe’i’&i’ﬁ SLARI thtd 1R J0Urhihb Q6idE. USir®Er preferably, the
protelns is effected in the presence and/or by

term 5 fragregnnolothosy antigems lisseabowe.\asriserh hereineand mpéefqrr@g tprp self
antlgéh Qﬁ(ﬁlfl@fef‘e? % EHAIQQBH&” twher %ﬁ%se}ﬂeﬁ 1ﬂ §cc@rd}(ﬁcp vﬂth tﬁ@\ﬁ'esent invention,

bact eri ophage A I'n a very preferred
shouldritscdpabbmef ipdudingethp mmgln@tmwf aptiody grptysi whigh spsicificaldy binds to

the chg%ég 4 %’Lﬁﬁ gJBE 'hlst?(? %%&Wﬁag Y, %&hﬁpg%%g&?eof%os%lg%hschsted

abovgvasrusad hereiny eliautdabieferabily RNPx tohagelyiptide @Qpltlpg) dtom at least one,

prefepali)ﬁrrjp ?Woa bllngre BM% yp hgeg ity q)r 1H%rn%f) IEBI%&(%& of I’Ehef %&J@&gnding
(o 0] ses at eas one pol yani on nol écu e,

antigg. Mcelmalb koydaapninglautigeniccsite(s) af aqmotbmns bolwnas [hcrskllled parsah.in the

nother referred nt of the |n tion
art. Th SORP TR re B B o T e i gt X BB Progsy Fom the
first dspeaphi diphye 16 ©ehofounhl phrégraptoet pige 07 alhblﬁése sw:cﬁﬂitoditclosures are
b G Db B8 £9A1eF o 5 O Ry R o e gecrly
apphemm@ldwbol%eﬂua@ ailpRse Bhd thereiné h&rresutlétai RATLIBAHO a8 dBclosed
in US 60/56% 322.

[00109] As used for the aforementioned antigens, the term “variant” of those antigens

should refer to any polypeptide or any protein comprising, or alternatively or preferably



is selected fromthe group consisting of proteins,
pol ypepti des, carbohydrates, steroid hornones, organic
woreioensi7e€s and haptens. [00104] I n one pref er rBdI/EP2005/055009

enbodi nent of the invention, the at |east one antigen

is a hapten. Preferred haptens are hornones, drugs and

toxi ¢ conpounds. Further ngerred are

drugs, especi al | y addi cti ve~drugs and drugs of abuse,
consistangpacatyveakuyally or ggaemca](l;suergnnep@d pelypéntide lor gnotcgghaving more than
70%,?%%1?151? éltha% 8%?6?@9& e?r? at?yl' %E]osr% g @0‘*/n O%?lrhdglore preferably
moref thart 86%l and @rost pt;efemhl)p imowenttan A 78 iaonino aoaxl aomoncs igertity to the

soauif ot 5 SRR s Bt n b Aanf AL S R g B or e

wild msqiatngahgﬂmeam dbpbsit dNCGeneBank omef, the) abﬂmpmamgemﬂaoMge Hroas any other

an1mglls pﬁgqbr%?% ﬂpﬁaﬁ %ﬂ%ﬁ%}%ﬂ%p Stl éo% %gqatn o5 gls Iaeposn in g}eneBank

Prefctes | hiéth%ﬂ% aﬁgdnefa@ﬁ@ma}ﬁncbfaesﬁro@tn ld Ibyi @8nctid @ngif€ering, preferably by
nortrip e/amtrlpt | i ne Ias of dru?e Ther apy

inserfg, SYhEUR P S500h 25 O birajoruegol; Argetnt & Brofcs whets presented

in ac@&ﬂhﬁé@tvhﬁﬁﬁlespié's@ntaﬁwentlon should be capable of inducing the production of
O succi nyl - S'- hydr oxynet hyI -ni cotine, netabolites

antibpdycin Yéonhish prectiisalivninds g tlt?cyptrﬁspﬂ@qu peigos)listod pbgviced

[001{cfac Rirines 1R ai)ﬂlféKﬂlJﬁg ahtitfoRtch Rfe Q&findd %"iab ry ec@iﬁfa}:y %ﬁﬂd‘ﬁa%slf they
or other drugs of use such as cocai ne have

bind e ée antigen ofsbg inveniigD, Ag0aAtiEeo prof@n, the dragmeiaftthe gatigen or the

varafih{RED R wilh B STRRPRG LA Ao %%@? AERgy o o
greatemuorqroefatably 19&ME' or ghsptoncand ofost mréferablycld. M m@t}erﬂmsxfﬁmty
of aﬂ Qntl%ggy chl Bg c!a%ﬂY %@B %%%@ F% 0{18 %‘fz" £ nzlrgggllﬁlcl?llr\:\ﬁ/% %ﬁt tggigfﬁly and

e se
prefembwwmehardpnaéj*sm abI y said addictive drug is nicotine

100183 o or Phchot ARG AT e e GLliEit o TP o gafrpoptide

(Gonadveropint Rleasing $oame, hlsakhovgess Diiteinizingddoraohe Beleasing Hormone,

or LIRED e IIT Rpriugrish, SieR it ohe Surbiton oF vcities gh disclosed in

PCT/ERDOO3ASB858) GARE ivigedrprhted mr&nwlréfe@ﬁttel iff@fentitéyis, the
j nvention,  prqvi des vaccine cogrposl tions suitable for
4

1001124 o A% usesd s thptermy r LB RSREIG Nt AdiePUde ORRLPIP gt alternatively
essen@hﬂ%eétﬁﬁﬁtlﬂgr ofC&ictia@Visty %Hsféhng%ﬁt TRANSRE, REfRS EohBRhalian

'sel f gene products {e.g., tunor necrosis actors
GnRHh%Féi hegehy an marticlan#drast BRfsarBino @pig SEHRFBsH: PESRTRIE onR emmo acid

sequéh@érgpg'i(t)'lﬁrﬁo WhCed e8NG: 028t PRIRIRHBESE@ M NO: 1, or fragments or
anti bodies that prevent and ] or attenuate di seases or

Varlaeté itreof. dn some amberiments Xhe €nRHneptide,compeibds Nytamainal puroglutamic
I ch. di e . .

i LSy D, 9 Bl B TRASR AL L) o e

amidg I(Gé‘fIgR)cIrr anather ombodimentif ylteamvgatloa,dbt: OnRElspsiptide eamyprises more

n G55 A RO A B GpNL B,

or mbrenGitRidepeptidds Jor fiGgmuns ‘thetkiof émsandersy Thee tanderh-(pREI peptide of the
inventiot taﬂg ré&%;‘?r?s‘éss pép?lldeEs) th which the GnRH sequences are interconnected via spacer.

The nature of the spacer group may greatly vary from one or more amino acids to a shorter or
longer hydrocarbon chain and other compound groups or molecules.
[00113] In preferred embodiments, the GnRH peptide is associated with an amino acid

linker, which comprises or consists of cysteine. In one further preferred embodiment, the amino



i nfl ammat ory aut oi nmune di seases, nyasthenia gravis,
i mmunoproliferative di sease | ynphadenopathy (IPL),
wa@e@so3TTeunopr ol i ferati ve | ynphadenopat hy (Al LRCT/EP2005/055009

i mrunobl astive | ynphadenopathy (I1BL), rheunatoid
arthritis, diabetes, psoriasis, nyocarditis, nmultiple
scl erosis, Alzheiner di sea?ig and osteoporosis. [00108]
In a very preferred enbodi nent of the invention, the

acid hker grass cysteing fusadi tg eithasfthe Ne of the dihtteromnal of gl Gait1é gerftidonin an

even El)tll—ﬁn%ﬁ é{%%%eg %%‘%%ﬁﬁ_&fe%?th@&;ﬁ%ﬁ%ﬁgﬁ%eﬁ)% gﬁeﬁ,ﬁ%e%l - or the C- terminal of

SEQ I riyMdt(cesilting ec8HQ ADNOT 4 0 ), prefaatily vtet Niterminah of: SEQrID NO:1

e bR R b S vt o

the GnRTeppade, aEpieretdbly th Ml lt@thitah o SSEQ D &NO: & ok SPQ 113, NO: 28, more

prefelg%gy_e {ol’ %&%%ﬁﬁaﬁdg‘&ﬁ‘r?aseug]{%Hn%?lDElgégtﬂlﬁzstﬂl another

prefeBed@ @tiboditdnt, BhClinled NGGCNSClugl & ha0C-frméhal dMthed IGARPE béptide,
prefe%% ;tlgd ¢ ?3@?1_'4 %9,f S@@%), N a]gg} g};‘é&%{ No: gSa,sntlgrla I?)’ﬂ.afc.arably to the C-

termiPRIr SEQTBNROY Kickilfng i8'SEQ Iy ROMENt or a variant of the
af orenenti oned antigens. As used for_the

[00114 o dhisFomperitipnafttheqispantion gemprising GakH ghibsat leagt opg,gigen can

be a@Rinis@2aP 16 ROMhAAET &b taQ }(1% )to Pr¥vehP yeP 8P4 @it in the meat. The
conprising, or alternatively or preferably consisting

compopitiomeornpsising GrREcandeafiminigsérod toran|aabmal, sech 48, dog, cap shepg, catile
to 0011&01 ﬂn&r fré}%%dlﬂcﬁve ﬂgzavi%gr ?1%# rb r@&)uc‘é Qﬁgﬂ g:#ﬁﬂ)l(‘lﬁct I N®his modified

acids o e sequence of the correspondrng antfgen, or
VLP | qompsisiag ofnRH sweh fbea pdrhigisteredofo hhvmath having sgogadahsteraad hormone
depeﬁdégt%éegs-type antigen as deposit in GeneBank or of the
correspondi ng orthol ogs from any ot her animal,
[00115] ef én alpteferrd entbediment thesat dpastrome aofigen o thel ihvkntigpes the amyloid

anti gen deposi t. i n _CGeneBank; as wel | [
beta 5 b PR R it i R, Sbgten DARFRAS YR poKL
VFFABBVERKKREICEMVARG POLAY BERS IIRD: 86), 6 ) fraghhef Mo Saiblas AB..

am no acid sequence identi tg‘ is nore than 65%

having;thg apiap ssauprse HAIFTH (FQ RN 8hpAecysrudation abtrypylaidrbsta peptide
pres%?{}hgdg%’s Hp %x?c%?da[bs %]fefirﬁéreai%a%? lt%ﬁfs nl?%] %oﬁlﬂ?sﬂio_%%)f’ the invention

_ ernore, the term"fragnent’ nose antigens _
providgssa eepthodon etrogtiag b aldeyrating dlee discase genditinme Thg tcpypdimg oof various

ite. Prefer he term ofr nt" of. th .
A5 ol K L U b5 08 8 £ AABRE Bl AREE, g bayg bocn
discl@sedp i eramplei 1de19) AT amd)540fl WOQLAS56905 mdiichrape keréih dtofpotited by way

of re ncl;en(rf}:g.’ lgﬂ:l(glfs 'g]? %%&r&? g#%qe%{;rﬂx?tgt Yiﬁrﬁxe)%tggraﬂ#q%gaag .eglg ’disclosed in

cxardBRIE 819, @b eT 1B wWoed/o 16282 ' RE @o?hﬁ@oﬂ&ﬁl‘%% QPPakdshien, A eHenore,
ihore preferably of not nore than 30 am no acids, even

disclosod & qxamplerldbl 8y 2¢fthoipimunpragon bicamir@d)s with Vo.Pekidsand the resulting
Fur t.h ef er.ably,. the term.f t"
vacoigb bR BB fronkapeetinb € 2 |ERTTTY g 80 of B 016282
[001T6}f el anvthet prefered eimbadiine@ifi thediv@utich, thefaeleadt ondantigen is Ghrelin
ol tide, en presented.in accordance. wi.th the )
or a [PantBEBY ¢ iiant oL SRS 5oL S bRe BSEind RePvip e peripheral

admifisaliof of giireli indrehdc B6bd viptaky 1d4@ing \tdrinCieaseP ®6dy weight! (Yschop et al,
binds to S he correspondi ng ant i(ggrens [isted, above
Natusgn # &0 12)1 Hlusy dmpuaptiofagainst ghrelipo ¥l achordages ¥ith; the gyyesent

invention, provides a method in treating obesity. Preferred ghrelin or ghrelin peptides have

been disclosed within the pages 68-74 of W004/009124. Ghrelin may be selected from other




above, as used herein, should preferably refer to a
pol ypeptide resulting fromat |east one, preferably
wao ww6/08M8E preferably one truncation or i nternedT/EP2005/055009

del etion of the correspondi ng anti gen. Methods to

determ ne antigenic site(s) of a protein is known to

the skilled person in the 53% The US provi sional

appl i cation 60/569, 322 has~el aborated sone of these
mammglidgnggeci¢srbgsidestunfany suth gradoggndipit. fanplegfe 92183, L b of W04/009124
d1scl<§cfgérj ngesﬁﬁfelgg{g?@@s %‘; col %191% a%%]eéﬁqg \}L%%ﬁd fc‘sqn%?éu; #n%orporated by way
of refeefnee. dnadurthar prc:felted antbbdinich@ tthet 41 danst aimtdntlgfm ialaehrelin fragment

compiRE o alsip BBl S oihel F aRb o e SEE R N0, A7 8 1 o

78, SBQ US N3O/ 5% 9r SEQ 10 J0()'40:5)] OIASEQSIBdNDO 1851 hﬁanother further preferred

f orengnti o antigens,. t variant"
erbeiogolte nGa HPEPEEDR J dngirEat Y PEpEnGEoTpiisgy o alematively
consipfir@l 6f ISEQOIIDTN@i 88, whércial §a2d Rainpasdion 6f the invention is preferably
pr ef er abl yconS| St | Iy or geneticall

n nat ur a y.
admiy A‘ﬁtﬁF’ﬁeterae % o‘?ry%:e%tlgd@oo B4p Wafrsannsaﬁlas?rﬁgosmpeo ft the qnvention is

preferd®¥p adtlifbBiradb ¥ cBor € than 80% even nore preferably
nore than 90% again nore preferably nore than 95%

001/ nodn agether grefired cpbpdimentaf the7inyentipmdheel I%PS%@%?@(?H%"@ is IL-

23 p'1§|e;%ﬂeihYo1t QL-tz@ep@e%ErH&ﬁ o dEQ:‘ﬁbéH‘ﬁﬁ GRMSEPI(B5BP4RAOihich is
or 1n case of a self antige of the human sequence of

incorperatedvherginthyyefeeoned igdis catircle Bbmetpwfprr@eqmmkenb ithegl.-33yotein
compridbs &%R%ﬁ&id&% ct%hééﬁﬁés%ﬁlaﬁi Qﬁbxa&)ﬁs&% Bite% EG W? 9rSEQID NOST.

prefera uman sequence o0
In ong prafeyend eaﬂwdllepo@ the IL.23@EagoBairdompRsasf eonsistd espentiadlyl of, @F consists

of ang ﬁgi&lr 4ug&e%e1¥%4 At af fr@lyocrogéls o?s(a%(gﬁ?ﬁ({sl% 9 and (b) SEQ

i nSertion I on,
ID N@el38t44dn) ﬂamntsmbamtslocﬁ Anyt brerof dfe. se@enerrofaa)tand(b)a

[OOIﬁSEﬁit irf%ﬁnoten e§ S‘%Pg StRE %%gtﬁ 100 V\%l ltéaasef‘ ofé aﬁcﬁgen is an
angiqﬁefr@ﬂlmpﬂidbl’brafﬁ@ﬁiehhﬁdyoﬂ The/tentn "anpfuite@Ringieptidel’ ias asekdyherein, shall

bi nds to thq% corr.es din antil)fggns I|s&$d fab ve.. )
encompsy ARY PERYGS; SRS é%ep PIARERCroNT ragTRqng,[ietee é’i? gnglotensinogen,
angidkekinngd or 0 afgotei@ci 1i CEHel YseflicRelisN@rd fast Felfowat NAngidtehdifogen:
antigen of the invention, the ant.i rotein, the
DRVATHERREY Y (G TRNOY R dyosiofesipds DRIV IBPT FielSERY 10y Np:109);
Angi¥chdin B: DPRVMIADF @EQ ‘I'IDtNO 4 169) TRicaliP ConMot nfdke Qfdﬁﬁ)ﬁﬁra{mno acids
preferably 107 M1 reater, nore preferably 108M

are aéqiedg«?l@alt drthe £n9r gbihe 1151% s19f yh elwmtepswrpeg%’aﬁeewm% dhose

additfohil aﬂhﬁd’ ac@és atd) 1@%1&@%9)/%@1?&91(3% A hlc aﬁ?&%&ﬂgh B&Ecion to the
one ordinary skill in the art typicall

VLP pPute iy cibestiomets hosn b5 KSSIORGOML NG IGHAGHESS and herein
1ncor%nrga 8'5 Ygﬁ%?é{‘éﬂz@ gh ipaIrtlt;lﬁa e#eﬁ&f}xn%@t@ns%{]ﬁé@%ts' sé%lﬁences with

Gona ropi n "‘Rel easi ng Hor no
the smood\nttaevbmgmse;c mezsehgted-lﬁlomgmﬂe Femmistingjoftie) GEAGBRGYIHPF (SEQ

N|\é’:—llcf\?cil))ne)s are disc oseg E?%E@OE W% ccﬁﬁ( Qb

NO:1i18); dj PDRADEHPRHLESEQBD N@fl &4)e e)c@HPFHIL (IEQ@ HD INCet 5); f) CGPFHL
2l 605 BS5p | g A

e RRDaastas I FIL b NPE7HR P CECBNG sy ) St

(SEQ ID NO:119); j) DRVYIGGC (SEQ ID NO:120); k) DRVYGGC (SEQ ID NO:121); and

1) DRVGGC (SEQ ID NO:122). Thus the composition of the invention provides a method in

treating or alleviating the disease condition of hypertension. Detailed description of the




essentially consisting of, or alternatively consisting
of at | east one, preferably one, mammalian GhRH, and
whewely778h particul ar at | east one am no aci d BEERWOF)55009
preferably one am no acid sequence of SEQID NO 1 or
SEQ ID NO 28, preferably of SEQ ID NO 1, or
fragnents or variants therg&f. I n sone enbodi nents,
the GhRH pepti de conpri ses term nal puroglutamc
prepagasiod of phelcampesitiyEy and wsethiaesof b bekinrdisstosed intlee WORII/031466 and
ept | I amde (GNH2). In
the elgc%g %}#Pg%atf“o%qp%mﬁgrta%dﬁngeﬁbgf%lra D &‘épl?cet he GnRH pepti de
[0011&]mp11m yetsannmeepﬂefeamd embodimiaht Qfetbe iirbention, theaay rferst one antigen is

HEE ptor AR RNt VBB o5 BTG HGne SPambRPT RANKL is 2

transinambh@ne pidicin toflrpde mntiniRakipe bélbﬁf@ng) fo theeTNP¢eptifamily aP&o of the

cxtraf IR ESHRE EPARRS B & TG EHRE RSt (LHB 2 lachpiol Chem

274: 1@'6031 01998)). gh@ﬁh{n&i a¢rlr s)éqtﬁdn@éfbﬂﬂﬁ &fraddlliRr part BO ha@hrRANKL is
shorter qr ﬁgﬁM ydroca bon chai n and ot her

Showed?réggd&? NPt Rbt B4t138% thq 019 871d efvsResrad @rhwgnan isoform

is inSSHPIDMROt 222 tdrewB0 R0k 6308t Sé’cﬁleﬂle%s I el Xraskiat Ii')aﬁlrbf murine
am no acid |linker, which conprises or consists

RANKY.sang; angisofprn aiseshpwin ih SEQ OF P24 (ERNEH i Q3HB5) taﬁ% in SEQ ID

m({mﬁmaﬂ T ﬁﬂ-,qy £ ther the N
NO: (%9(:{%@%1&1 E quk%ﬁo |ovézt|g)tg ?/ggeolgjn an even

[00130] t e hasp beshe phyosi éﬁbé’eﬁh‘ﬂ‘éﬁtls atnhesse@t@t e°a<mr ins osteagtagtogencsis.
Inhib io'inl'b?rthet ﬁ?erzwhoﬁ) Ef mﬁl& whtfr 'itg]r&f% toPRA MO]a suppression of
resulting 1 n SEQ 4 or pre t he
osteONastegqmpmsalaanthuSE@m@ N(mqmﬁ SEGoD PXMGBSAY bonfn rcamptihle ras seen in
nt, the linker CGGis fused to the
osteo 1%£1g£1£ (QJP&'EP&F JeHEGwRH peptide, and preferably to the
[0012\1—]t erArrhmahn—RANKEQccdetrh&) vitlola 1SHEpiidal Nﬁiln(ﬂacld rfmker containing a

eyl Tegb Tl s Frse b pAT s R RTr P St o of

the idviegtidni Pseer BfdEmiator abvadthé physivdogical ﬁrnﬁ‘ﬂldiﬂif RANKD &n@fid?&sl for its

cxpr 0o o BB nakp 2 K504 i RAFBRTARKE gprorac

has b&HQiscldsBiOnlexahpis 16|df WQ02/05 68635 ddnd¥epotated &G fbfheeliréin. Further
ition of the inventign conprising Gn as .the at

Conposi
prefe4 SPORESA Of GV Prefeina tRgans Ok Pepiifignfgpnt have been
discl§s68 fin 3P003/Q39295 Fﬂ’oﬁi’ﬁﬁﬁgrﬁ&gﬁ2@pﬁf 232hid hérBintiRGorpBabd by Neay of
conposi tion conprising RH can be adm nistered to an
refergise-mal , such as dog, cat, sheep, cattle to control

[001327€1 fin hiSIR @Hﬁ%&lﬁientbm E&Hﬁtloﬁng{e % letaﬁ’c dn€ %ﬂﬁfen 15‘ ?ﬂt&rleukm—ﬂ
reproductivity. This nodified VLP conpri Si n%é can
4,

(IL-18p @dmﬂ@g@@r@dat\@nmﬁweh%ﬂwngﬂnh’d a$ asi%k ddlsulﬁde-hnked
homdgﬁtm%tﬁlp@?ﬂ%Habféaﬁ{f(%rsﬁatu{nqq{]aa% &y Hhr%%lr ?5’5 5483-5486

e at |®ast” one ant of 't I nvent
(1999)3 Thaeamamy hadd sequenica of dapmanl end mlgnseﬂz)lﬂmugngn tith §E@rﬁD1Ho 228

(A G T g Y b LR p A 7490)

respectively of W002/056905.

[00123] Clinical studies indicate IL.-17 may be involved in many inflammatory diseases.
High levels of IL-17 have been reported in patients with rheumatoid arthritis (Ziolkowska M. et
al., J Immunol. 164:2832-8 (2000)). Interleukin 17 has been shown to have an effect on
proteoglycan degradation in murine knee joints (Dudler J. et al., Ann Rheum Dis. 59: 529-32
(2000)) and contribute to destruction of the synovium matrix (Chabaud M. et al., Cytokine.



havi ng the am no sequence DAEFRH (SEQ ID NO 87).

Accumul ation of anyl oid beta peptide presunmably causes
wW@®@r00ex3108T bat es Al zhei ner di sease, thus the coP@DEP1005055009

of the invention provides a nethod in treating or

al leviating the disease condition. The coupling of

various Ab fragnents to vaghsus VLPs such as Qo or fr

and their immuni zations to~m ce have been disclosed in
12:1092eN@0RO)L Blevatsd leyals afd.- UmnBNA\/HaQQb%G"@@El infmopbnugtear cells from

pascllE A hIGFY BALALE MR 18 9GP sk O Rlod [B99),

coa pro el ns
Elevaléds csbmsedevals efalipl® af¢ &hseSed 11, pﬂ.tjcntsf sh’ﬁihil/go Sy8aBi2; Lupus

oGS QIR R ek 55 b 19 Gt

increased iR scli ikdlated Roestondl psofiaticeskin (me:gssmcm | Bieet ef faedt). Invest.

Doy B AR, BT Sl i of Fdgey v s s

been AeBOEkBRAFRic Pt bN\VRAReR Tmmiuh6l. 181541 32$1998))e TR Uboge findings
is Girelin or a fragnent or .a variant thereof. CGhrelin
sugggst I 1§ avay; gy, |adtlmtaloq°1°r WP (RLBIRa Baiptengsics of (payiaflammatory

respoRSHTT N aRbVIatD.ON @bl INTRMiAbLI 150! 953353‘32f P1O98 Yy pflﬁk]ﬁman and mouse
| eading to i ncreased body wei Tschop et al ture

IL-17 g9quonss- wore. giveiudn SEQnIRY N&x? n( QP34 @PﬁiémSEQ iTR NO:229

(AARSR9STAF WO Y05. hﬁetﬁ&&sf%f‘éxpkéééflﬁé‘ 1197 haRrR¥l 8&8rited in page 69
method in treating obesity. "Preferred ghrelin or

of WEHZ/856995 gedare dnsorpaepied hgecimbyiivascofasfersned- t hi n t he pages
[001%1? h T4 %otk%pg Rfd %ﬁlbo%{es ! 86 Stﬂ%:fnvgﬁuo?le{h% CitCfdast 'ad" anggen is

er manma n speci es uman, such as dog an
Inter]@d(in-lEﬂéﬁﬁ),e)rs fragmenttdr a yariapt theyeof Tbo @i adidsequoneef precursor

of f ' rel | i
buon B s EEPO T 5 2SRRIl i Bl P prgPlied Fuman
IL-130is chawrr mdSFQrﬁ))No nié&rlto,f W(D@z/@ﬁ@()ia aat fin o aminogaemls oftha precursor

Cr rn
protehietiebpt 8 Sata RSHEiR0 B aBienlt & RB Rao. seo
[00125]) NIL-138s aSEQelpbr M@erivid oftokSit(like ING, TBS) ahat 3afQrédently been
35 S BRSPS S S g
been @sundlit ﬁfaﬁyﬁhim(ﬁ& Wpeosd. Hodgian C}fmﬁﬁﬂa) ht®MukiH3l3 ive&@k&@édby and

ai d_conpo on . aof the inyention is preferably
stimulgien, e BV B0 ﬁsloggl%gmg &eeéétsﬂrhgwﬂs P reéiohy dig Med.
189: 198906199990 ThLis, tiRnunD¥EH h%‘fhst $L8 hr&SNid@R! &/ way of treating among
adm ni stefred to a cat. 117] In _another preferre

otherg fiscrandiians dsscritisd abowgesich oh Astims oitHqdglkias Lymphorpa: Mgaheds for

exprésﬁné - 13?§av@ bbe@d&ér%@ ﬁﬂ;pa%[: 76 bt DDV 6§(fSaﬁmf'§‘ Lons@cts have been
descri bed EP2005/ 004980, whi ch 1$ i ncor por at ed

disclored & qxamyler‘)eff é’Y @%‘@5 6905 m%ar@morp@wd hengingps ecfererdeer r ed
[OOIﬁfOer n rzﬁm érréﬁlbl)hm?etoit i ﬁ{/&m&? e ét?l&ﬁt & ant1%(m is Inter%eukm—

IV€ consi sts essent or con
(IL-58EQr | D ﬂw@nb ror SEQ/ar@m\l@leTeoﬂ r{Lfﬁn as ¥ dingageesgecific cytokine for

consGUEHIRP I DS ol BOTR T BATRL R SR04 o
cosinpplliBe tsedh &y asthm#leTl}p' seqoeree Nafi pﬂecmgpro&fn.d ﬁm?esﬁﬂ@drﬁhnl\lﬂbﬁ was
ool R NS KRB N RBIRIS, et o
processed mouse amino acid sequence was shown in SEQ ID No: 235 of W002/056905.

[00127] The biological function of IL-5 has been shown in several studies (Coffman R.L. et
al., Science 245: 308-10 (1989); Kopf et al, Immunity 4:15-24 (1996)), which point to a
beneficial effect of inhibiting IL-5 function in diseases mediated through eosinophils. Inhibition




[00118] In another preferred enbodi nent of the
invention, the at | east one antigen is an angi otensin
w@epbiosissor a fragnent thereof. The term "angi BAERBR10N5/055009
pepti de" as used herein, shall enconpass any peptide
conpri sing the sequence, or fragrrents t hereof, of
angi ot ensi nogen, angi ot ensi or angiotensin Il. The
sequences are as foll ows: A g| ot ensi nogen:
of thpRNOHPFHL-Y tibvidsEius B W@ ofl 98itmenraghiosteastine #nd other diseases
Q ID NO 109); Angiotensin II: DRVYlI HPF
assoc?a@éémﬁggq%ﬁ Typically, one or nore additional
[00128}1 ndn awitles pmfmedobdﬂaddleiehhﬁ'rthamvtﬂtﬁnﬁhe or leait ollehmtlgen is CCL-

d
21, of AT Aot aRP Ry 31 8. PRl PRPORDER, g Eachic s
CXCL02, ats0 terfrice ISDEF] . dnichs becleshednaka @Bd:rﬂdldmbl’reée@tdrheﬂlll fABnd CXCR4

o AR e SRR A AR 35F G002 ShESLR25% hfna

highly @kSHeREC R orgdhs Pipidsbriting Q]ie fktedeetinatiohsATOQbtRBEdeN metastas1s Miiller
nt s se ueni:%es with the second attach i

ot ol (At 02836 004 T EATpHED a8LCE2T 2 2L, teSpectivel,

provi |oﬁﬁ%atﬁ§§Q§aBsﬂ\Qet$§téﬁs’ Emad GhAMY] Jﬂ%’@'ﬂg)e&%@yllﬁ)breast
NG 112 H?} DRVYI HPFHLGGC ('S ID NO'1 13

cancerR\pfittiprihe CEEES ( §>qqé}410hmykm%5ecmtpmag l(asbeym showmta increase
the eigflrawfl it hl)mg%:?(ﬁ{ﬂ'mré gg@dv@ h@Qat@)R%@ao p;gf\’ic;n% (!E‘HE to(b%EEQn!: Barrow In

additjop, @ECM 20d 8DF-1) armwv {rSEcpce th tlllztuyon ok ):hrmv%@mbocytlc
leukenﬁggllls Drﬂﬂ? i'n%i'u)alzu%"h% illgt r&égeg avai Wtregt&%ﬁ%a glﬁyt%hromc
e conposition o ﬁe i nvention provi des & et he
lymphoaytit ilewkewia. diurtberdmmrd, nigCh ReCYCBé dnieractiondi werorrepdrted to play a

e 2 |
centrﬁygg 115 %55& q'gc?ll?g%%{sdlagﬁ %@g@&%@%&ﬁ&ﬁ@gﬁg@gﬁm& epzﬁ., 2000).
Immuhmmbm 8gmhst SDF-H ehiAPrO3dcs 3 1w 6 treaimbrit@gant rreamatoid arthritis.

i S.incorporated herein

f ]
001 730P L 1B8 kBl SRS R Sealfhcts O LUr i 36 be fovaimspQ D
No: 236 {Swdssprot:eBY2 0 huméad)eandt inl SE@UDONO: 2Bl i($weissprat: BXRKlmouse) of

wooyERR, fbe tepslfi Piegiet! e sehn BF L s P i S0

NO: 239 (SwisépeotaSDES HualadNgid i $EQUIDENONE3S ypeisdpadti SPF1 Raduse) of
of the extracellular region (178 aa) can be shed by a
WO0ZRE205; ke protease (Lumet al, J Biol Chem 274:13613

[00130} 9994 ?'et TRAEhAR N dAednd oF &R @ﬂ%ﬁu&i‘ thd @t Geabt’ a&ehﬂlﬂgeﬁe is B-
art of human RANKL is shown in SE NO 22

lymphagytabemostracts {BLE. r@(%%%@racfraamggcﬂ!@nfe@artsﬁhegporﬁdl?bﬁﬁequence
of hﬁtﬁ&H %B&n théusk rBIiEQrésRcﬁQIy,zgr% HowhON2k0 6%95NOSQQU €A ESsion:

for the extracellular part of nurine NKL and an

_00§6¥Q)rand ar SEQHBWNO; A4 S cppiondIP_D9 3354 o ENESPO2056 9% The signal

5 Bl B P g s

the inylsion withaBLQRpiaKirably caapprise Qaema'tlab fdralclf @hre piretein.

o, 56483 SRR, (LRI R R ¢
com;mﬁltlolsthawlbaei clipelossi 0 pagk A uandpf/i)\ndeQi)ﬂﬂSéQQﬁ tund ®teojerein

1ncorle)<))(r%t%§ Sblyvvevayb%P Fefhrence. qul‘rle%SnlzgtleO% aglalnst BLC may provide a way of

—
[

treatment against autoimmune diseases where lymphoid neogenesis is involved, such as
rheumatoid synovitis and rheumatoid arthritis or type I diabetes.
[00132] In another specific embodiment, the at least one antigen of the invention is Eotaxin,

or a fragment or a variant thereof. While IL-5 seems to be responsible for the migration of



ost eoporosis and other conditions. [00121] A
human- RANKL construct with a N-term nal am no acid
wO 20vk@8778 DNt ai Ni ng a cystei ne residue fused toPCTIEP2005/055009

extracellular part of RANKL is a very preferred
enbodi nent of the invention. Further information about
t he physi ol ogi cal function_of RANKL, nethods for its
expressi on have been di scl 8ded in W02/ 056905 page 62

eosinpphi4frem dbdnemeanoRANK bloodnedtaxie tis Hers theelopal dintgrdtion eid the tissue

onSTPLE ] S ORERI5 O TELARAS g T

in SEQ dDeN@ 282 dgare A3 @nrrebpAiNEd t diet sighml \paptlda};tthch asgmeteesf human

counfis? G AEFRLAN SERQTE Ay ool 20 SPEERLE, O[BoTAf gt te

sequénoobiiaimaardoadineistshein i SEQ MY NO.1 DA, (azt he3 abrréspasds tOthe signal

rri e A 057 g g AT e

to théigral pdptige)| andkelseqicic® df Iﬁ&[sb @otpxiaak showntih SEQITDAN. €246 (aa 1-
gl ycosyl ati on (Yao,

al, _J. | ol , 155: )
23 cdprpong i the g pepti cingi¥oRg 05i0g a0 JRREFIERS IBFOTPRIAE horoin as
referéoll NRMSE ]l}lsrol%'l;caﬁrlﬁ‘ocﬂbﬂlﬁﬂl inforaien &F Elg’caxng%ﬁd its expression and
(ACCESSI 0341) and in SEQ ID NO_ 229

constiytion-iygicegdance m#z!gwpt%grs diseloged| iy pege 7\?@92/7 6369§292/056905

andal@ﬂé&ﬁ&ratglh%ﬁ%g rediglees indicate IL-17 nay be
I nvol ved in many | nflammatory di seases. High |evels of

[00133] - 1T pefvanophee ApacHisosmpodimant pﬁttheemwntmp,t the rah dagpta@nsi antigen is

e e L L
Elevadd expresgionsofoVdifl uslaits deqpraadavd beeniassomateid rvathkproe prognosis in
sevet%lggg%l?])ie{l ?é%!e?sr S hiagﬁl)tr%l llérI} e %H(? %Uzlrl%‘n Ca%lga St?l%gml‘lzdata on the

contr estructl on O ‘he synovi um
solubihe farmxof]l MRGRRA ak Mailalle mwstm/mm Paadid eod:, 95’0(62&0955 1358-62

99d) Tt B $GaRed 19 Bionif Sh 10, 0P 237, (P asioh" Np_oo074s)

WO0RM56903s Fartlfdvhirefsread axitigens &F thetprabnt iMidntion Seprise the N-terminal

Fosr L EURHS L RIS SOLT Por 1 O S S A eomesponding to the

solubly’ fokrl THROB LS tdrV‘D]ihgm@l&e s eduetde, (Acug@bion. INP_0388049 % shown in SEQ
In addition ggl?RNA | evel s _are increased

D Nbﬁ g%oyé?qzé“@(lﬁ HTer l’l"&ﬁﬁ“la BrratioefdViGRt gs veglh a8 its expression

and doR @RS he Mmﬂ%sm&l\ a@brdiftd thb inléhYiBS bre R0 Blpagd 77 and 78
645- 649 (1998)). The involvenent of IL-17 in rejection

of WEP2/R56998 pndyprs fricorpaated hepsiasapicrsasonst r at ed ( Fossi ez F.
[001ﬁﬂ alt adder pB?eYred L ABYRknt of ﬁaeﬁﬂ\;enéén (T ﬁaligt onér QI%g@l? fCTNF-

findings suggest IL-17 may play a |vota role in the
superfapnily memba, @rra mebmwla@&th@rﬁoii hh¢ e T Y F pupasBmip seember”

as used 4 ¥ th-a Yot cBtnpri ng LR Rke adfi%n. A3 ]&ée(lg%grlem “TNF-
%é é?%ﬂ? t%ﬁe huﬁa quse

n an IL-17 sequence were given
supetifami BE@eHhBEr\Dckdes {lIaas0F - amrfamllssmnb@s kia» 2P d humans cats,

dog, @?%14%9%13% ins Mé%gail rgzprgmalg/% g&grc’aé f@? beft 4P 0P 3t§1lepz93imals. TNF-

ave
superfamily members comprise a globular TNF- l1ke extracellular domain of about 150 residues,

which domain is classified as cd00184, pfam00229 or smart00207 in the conserved domain
database CDD (Marchler-Bauer A, et al. (2003), "CDD: a curated Entrez database of conserved
domain alignments", Nucleic Acids Res. 31: 383-387). TNF superfamily members as used
herein include: TNFa, LTa, LTa/p, FasL, CD40L, TRAIL, RANKL, CD30L, 4-1BBL,



of W002/ 056905 and are incorporated herein by way of
reference. [00124] In another preferred enbodi nent of
W@ b@eiosirent i on the at | east one antigen is PCT/EP2005/055009
Interleukin-13 (IL-13), or a fragnent or a variant
t hereof. The ami no acid sequence of precursor human
IL-13 is shown in SEQ ID 8 230 and the amno acid
sequence of processed human®I L-13 is shown in SEQ ID
0X4Ma:GIZBL apfl BABD2CDBHQ0BVEARAPRI s TL24, Bl aod anyi atker blypeptide,
in wiliflE PURGKL SRaRLANR! Bafifbg oPONd L0 the signal
pepatl de, and are a sent of the processed protein.
[00135)0125h flutthet Préferral dmboelimett, the deleastanhe aytigeni afeth¢ linvikation is a

I L-4, |t t h Nt | b [ icated. i . .
TNFgtidp INE Rt oL Bhed BEER b f pobec e ngmino acid
sequdnke hdnealagbuk ko, it iscia @ljif odntdx@ sorspohdinguiochniifio add yesiduesBito 8 of

types (e.q. dgki n | oma). .l n | euk] [
the oiifing S fipedRetS EPuservel Aoneh o B SECNRRRIS: aneferaby o
peptiRe&duénlce homelogous &b hmirblaRidaredikhes 1ab 8 of tiX¢gonhddus sequence for the
189; &939-4? (1999 Z Thus, inmuni zation e?gai nst [L-13
consqzyest, fofpain pfagd V024 (SEQL D O A b yeb f198s Brefared oReRdr Snence
homdI8pes tOREnGBAY FosidBsC 1 R8T ARk JoATn s sERLA. Wheh HEPINIBeptide is

Met hods for expressing |IL-13 have been described in
a pepyidg Eomiugrn pomepYSRI0s saifl TNFapeptideseonsists of macpsidp with a length of
. 0S . . . .
s o FSEUEERA LRI TRAE S S PRLARLE, il o s, mor
prefegabbyt Widhr a Engtbof oreni4 aphing hed rasideest Adwmotdgeusgieptidsas suchragreptide

. anti.gen.is | nt eukin- ILs5)..0or a fragnent or a :
whiof 3} bR Rl € FPSIety blehbet of B affel, BRAERNg Ll boine,

partidutarlye siamophiad P& eperfansiiydmpinbgts like eignponicaort hymsant RANKL or
di seases soci ated with increased nunber of
mousg SR PRI KL 0 SHL RS Ao 3 L SRR B o e fa SFQ TD
NO: 430 UhdRE @6@81%%% s bt i@entifESbIB tOY sKREH pdrsortHy wdy MQiligning the
233 and in SEQ I D No: 234 of W02/ 056905, . .
consqngasyEIRenge o, they AT freerreibe S35y TRoNQE 4 ifhosait THF-superfamily
memB& P AR Rt @Rima ) QW Exp BinFSdIvE), ANPNF %$i<ﬁ fcobli25 QPESRHUR sequence
00127] The biological function of 1L-5 has beén shown
correppondiag & Bic aBevgcmentionedypipg Acigrasidues ofthe copsenswcssquepse. That is,
outsi SRR o rofipn B MUK st g S0 poiducs
3 to § efithe ¢apsenisys sduraed dhe ThEtpentide may diffey fromaiohpgptideshat is a TNF-

bt ono ot EolL. i des . of
soperf bbb B0 bl B0 il e bt oD TNEEDUL Ul B WA ke e
abovewspehified dpmoloby Fagion] wighl 8 consansam sdduence pis @f keast 6% identical, more
emhodi, MeNtco 0fond, NEcol ion he at .|l.east _one aptigen ..
profefF RIS Bt s ok 5% 0% O et S0P A 4 A beptiae
that is @l BXesupprfahity methbetyprefhrabiy b, mdnkiealian (TINFesuperfinsily$eihbé, more
al so ter DE-I.. It h been shown that chenokine
prefefai’g'eap]fuél?ag pﬁ’iﬁ@“&@?{g&é‘re upregul ated in breast
[00136NC & acithe mre@rbdainbédimed:, tedat(¥4sk bde ahfigenr &FSfhe Gliveron is
i gands, are highly expressed in or g{ns regresenti n

humapy ENIFr pégide s et B 80yns SSRIPSD NEQAE (585G  No:
88). W la8bth&t fifdther %P@é&@&eerﬂﬂﬁiméﬂ'% ﬁa%oig@tption,-rmésantigen is a mouse

I muni zati on agai nst CCL21 and CCL12, respectively,
TNFa peptide (4-23) with sequence SSQNSSDKPVAHVVANHQVE (SEQ ID NO: 89). In

another preferred embodiment, the antigen is the amino acid residues 22-32 of mature murine
TNF-a: VEEQLEWLSQR (SEQ ID NO: 90). In yet another preferred embodiment, the antigen
is the amino acid residues 22-320f human TNF-a: AEGQLQWLNRR (SEQ ID NO: 91).



provides a way of treatnent against netastatis spread

in cancers, nore specifically in breast cancer. In
w@esn3s] the CCL12 / CXCR4 chenoki ne-recept oPCPEP2005/055009

has been shown to increase the efficacy of hom ng of

nore primtive hematopoietic progenitor cells to be

bone marrow. In addition, CR4 and SDF-1 are supposed

to influence the distributifon of chronic | ynphocytic
[00137 Uk dmiagprefetreds embirdimaenti thevreimposiioraghiihesinva@i @ temprising mouse

rQVvi reat nent .a al nst chr ni c .
TNFR GNP P s SR P o Aol BF gt of autoimmune

diseabd3tor lhand-telutal disdases) &bt @ttuimatofd @thridis,CyBemi! lupl @ythématosus,

CD4A+ T cel ccunmul at.ion in rhe toid arthriti
mﬂa@vﬁm o ‘\lai’?ﬁ??seet fiple %@3‘5 rf‘é}{"i“B’i’i‘“’é“g yeid discase,
autoikfoné héﬂ'hﬁﬁs Ppseridsend @sé‘i@)ﬁc Qfthritis§ @R hérciagaid ohe-related discases
rheurrat oid arthritis, [Q0129] The respecti ve  human and

are selggied: frem fhe grwp cgpsisting »f oaﬁe%vqr%%@emww&lsp Rergrestqtis aggsolysis,
bone 2afasisSBbRS n&dr: a§Y:IBAgA?H Gﬁ@z)se al'ﬁgltlg HPger?$ fyndrome and
( Swi ssprot SYZ1 nouse) Vio02/ 056905. 'f‘he respective
primayy; fiary-ggh ‘ﬁt?use sequences of CCL12 are shown in SEQ ID
[0013@ g@%n&( e?t%@ reﬁ{bodl%i! of R Vkni@Rd tﬂer‘seﬁgglééa IBQ bg %GF or
Wi SS SDFI mouse) of W02/ 056905. [00130]
VEGHR oot e a@mtsmrmrlamthqrm ap diselasddon pagen® and ﬂ6eé§’&/0 @56905

' I Gl Al L.
LymRIGED! s el B BE o GRERALE MASHEBSGI0E Lappliotonin B and
Lymplmtpxeﬂa andaLympihmmmmﬂ deaeptos i [REECI3 0 RAX 156805 Thaliformation is
% % }Nf? 240 (Accession: NP_006410) and in
m°°%‘§6°11 BFTRABY VY Of KITE%E) on NP_061354) of W02/ 056905.
[001:?]16 Si gmahe lpéﬂfe]tcrtdeemlﬁ)dtd‘f@t Jthé Shid 242 1edst g%el aiglefl Gs ﬂ}X(ﬂ?l, or a
or human a 0 use .respect i 0Si ti 0 )
fragnpRlon & ADHARS tRRFeq ﬁ?@ﬁ@%}%@%ﬁ @fée%%ﬁlsp KBowgs TERTR g fusin,
belod; rfB Qhe tﬂaﬁnlﬁr @f edeﬁen—tfrﬁﬁﬂa&ﬂ)raﬁ'é”ddﬁﬁﬁn p@éf)idtéiho%lﬁﬂ’dd receptors

ncti ons of and net hods for preparation of

(Fed"é@di’t?é &t-af- dh99r§2r\fé°"8€’é°ﬁ 16 70) dhe pbnloagelisend é?{oCXz@Réfls SDF-1
(Pelc HERRLASRED Qﬁala(lg9%rlﬁmhﬁ6p RRv.1 188 35Y @3@1@%n9$DFaVar9fbeheved to be

- reference. The inmuni zation against BLC may provid
involyied inyfmany easeavent hugen mhysiclogyoilien hemaippaieses.ed- Qﬁﬂeacevatlon and
mlgrzit%ﬁ'%1 thég dJt @Hﬁhﬁﬂﬁﬁﬂoﬁ ah& T cf%H %fﬁﬁ%’ VaQSU&lQnﬁﬁoﬁ hfé‘lﬁrﬁteﬁ:'l ment and
synovitis and rheumatoid arthrifis or typé |

embryQepaGR] (MundashdP AU Inpendlf Rey. LB nent, the at | east

e an r
001 2RI s PLAPRAGILA Q03B BELRY (Plg b F G5 S
272: 87@5 paesidigly, fIOIV stheansnthatr edcessity EPEORA lﬁupdmltrlygaré catagorized as X4

strain, %ﬁbr%a ong%’gntsg%wn % gfock %l{l In%r;tftflé’s( berh ’eal E%EL F%\./atq\r/‘g d3.82"833;

| Ssue
Bleuua&l(leea)mm(emn)zg. The sequence of hurran eot axi n-1

sho D A 242%a123 sondsto
00145 oot R ensieiered oot b8 iR L EER AT comprise
or césiBisNof a fRigRehDolNG cX@M( &aradel Riar Cdlﬁﬂa(ﬂﬁ PANfksenicat bhes CXCR4
al uence of@w eot axin-3 i
exm&a@%ﬁ EE@ NG B Sl Sl wEBR AR 4 4 Fgment of
CCRS ic@ft@ellular domain has less than 30, preferably 20, more preferably 15, even more
preferably 12 amino acids.
[00142] In one preferred embodiment, the at least one antigen comprises or consists of
the N-terminal extracellular domain of CXCR4. In one further preferred embodiment, the N-
terminal extracellular domain of CXCR4 comprises or consists of SEQ ID NO:66. In one

preferred embodiment, the at least one antigen comprises or consists of a fragment of CXCR4



peptide), the sequence of npbuse eotaxin-1 is shown in
SEQ ID No.: 245 (aa 1-23 corresponds to the signal
w@eEbissy7 and the sequence of nouse eot axi n- 2PCHEBRINOFHS5009
in SEQID No.: 246 (aa 1- 23 corresponds to the signal
peptide) in W02/ 056905 and therefore incorporated
herein as reference. Furt hﬁé physi ol ogi cal ,
0

bi ochem cal information of taxin and its expression
cxtragailtlac dormain BELR ofreferablycse vl fkgmont has ateash6, preforably i7cmieg #rids. In

i . 9 :
a furti%%;]ripc fgﬁ'&g%&l%)dﬁlggﬁ tgg %@Qér:gte neragl&géé@oﬁ{?gl?%f? %P%stse& aefragment of
CXCad @ktkmemﬁgreionfaln(ﬂélrﬁimdmgmnﬁnmcid dequanpy asr8SEQH) NOES. at

oonf 25", 0 SRR eiod L P URIFHRREIN 1 s cons,
or a ﬁbghmfor abbagiuat thereefx PITUSRI etfsinsOfiseMhEEH] aurthee lecules CD4 and
have een associated with osi

CORS e rof i c e vierepheays arebf Be! T ey ChBSaitgs ™

trans%vlgswéﬁ@ r&@}ﬁtﬁlewllth SblﬁﬂJ&Ttﬂdééﬂhﬂad omaidk: iﬂ’IEI-t&QILlhlzg| s@qlfeﬁéd”fhlﬂfl three
are aval cryst Sstr ur e. analt et _a
loopsgxpased do 215656%5%% spapegwhict afﬁrfeﬁfft srbseasERlyeile BCL-1, ECL-2,
and mg\’r‘re&gﬁctﬁgg ke NiraP éERE ’%@QﬁﬁSRRNTEyFMﬁQ@Z ARXP-1B and analogs

6905." Further preferred antigens of t he present
therepirare ahle torbleakihe visus-corpseipn leieraptm andfaghee pause the dntemaplipgtion of

CCR? féL&Eﬁhzglu a§3200]48§ gﬁce%6bﬂ4%§ A% nﬁ&ethﬁe Iﬁﬁo-a%ﬁ‘godles hﬁ‘{% been

rresponding to’ the Sol u recept or .
found-rmu@eﬁ"/é pquenthet yére cawstedy expded@ IBY ut rgnatked\mmfwt@EQ)palco

et al. QOWCéFAmm 2/ O?&9%§26)F%%s%egnt}%o<%laso e%ealsh Iwrl]nf o 1ntdi ? first
t's’expressi construction o
extratdilalac dm}p(‘(ECIIJ-I‘)I’Df AUCRYY ahdﬂg)uldauihh:a RS’Hteplt iIHIN iafeetion of peripheral

i scl os din 78 of W02/ 056905
bloof | BioRETGr IR APEMO) A ouf S foBRIEn Iof G GRS, sposific
antibpdiey that wete eﬁﬁhblél dfeftibicihg RBEHINHM&Bﬁ(eriﬂ vitrd) €Warg étetis2002, Clin.

ne antjge 's a TNFsuperfam |y nmenber, or a fragnent
Exp g‘f‘mﬁ“‘gairzlg %{3 thereof. The term "TNF-superfanily
[00148 Der Mddcldsf ¢-OERS bitivodlcs bt dbR B ppév@ﬁtqu RfRIRsH @18 ct al.,
a_TNF-1ike domain. As used herein "TNFsuperfam |
ﬁ@eﬁgmbody

1999nér?6’é¢1 3.8 and Lakasarst ak. 1PRE- & Jger 186, ntd
blndlh% oK ac'IthJ1 b Jl.laf cor?c%f)&mdl th@]sﬁlgll eﬁ@ée@llul?ﬁ’l‘bb]ﬁ FBCRIEA I()Qrg168-

s In gen as well as o
Thrl'é7r)| svpbrossed Nefsatper b Iy 1 MMFM@WL <80% gl Biwll ab, 11614).

_ i - I : i
o Y S ST a3 i,
the E€¥ml, tod 6R(ECLi-2 s¢duenaed haervwretinbibiteny reffdettin vase(LEDPOr et al., 2001, J.
Imm'](._fxlv? hl|6‘§,az %gefhe -t er}mnaai dor{u% 19 O )CCR5CDD di nq%%;%%i%n%?apﬂlomawrus

sSe Orf conserve onmail n a
like phrtitles andAmdeniR@smoikey. ¥&3t Bﬁ&@ wefEI\Ew%tJ pEb]ﬁ@fh thyre rapidly and

N T T WA EN A,

4037)@I’k£1th8d5ﬁi:thecﬁlaﬁha as$ A VANRRIA. halTLdesv( cBfrd nllacaiyes OdddBiied to
{) ﬁ?fe@t' de, %n whi ch a TNF-1i ke domai n can be

unde Fléaswf 0135] In a further preferred enbodi nent,

[00145]€ at Ih e@SprefoRed @MddaRdht of tht BchtiMEME aPlBask Sncantigen comprises
or consists of a fragment of a CCRS extracellular domain. A fragment of a CCRS5 extracellular

domain has at least 6 or 7, preferably at least 8, 9 or 10 amino acids and a fragment of CCRS
extracellular domain has less than 35, preferably less than 30, preferably less than 20, more

preferably less than 15, even more preferably less than 12 amino acids.



TNF- pepti de. "TNF-peptide" as used herein refers to a
peptide conprising an am no acid sequence honol ogous

W@ 20060887 i S in this context correspondi ng to,PENEPZN0S/055009
acid residues 3 to 8 of the consensus sequence for the
conserved domai n pfam 00229 (SEQ I D NG 45), preferably
a pepti de sequence honnloggﬁs to amno acid residues 1

to 8 of the consensus sequence for the conserved
[00146dnai n Ipfoaenpodard (@edinddt,NEr 4Gpmervain MRS prtrafadiutag dlomain

comp?l ge&tclf)g&atlsc' gﬁﬁéﬂf& m 9 %gﬁqergll?r l@ﬁé {)(ﬁ?ﬂ %ﬁﬁﬁsé e]%eferably

consensus §eq ence
fromitige Srspapino deidfof dm E@Il:ﬁaandcntommuﬂ'ﬁaﬂly\lﬁathr@amd whlch 1s right before

cystety . 15 oS ML Bk SRR BT Bl of pitgpively

consits tod SEQ) HIING 62C il oficepricfbed embodimetitt ED&EQAblh y:y&\'/ldzbd‘l Ia a further

f 6 to 14 am i d residue ous
prorpref Eediments i 541 B R sRmBRe & GUFR GRS FURIG o SEQ ID
NO: 6Elefn Stmﬂlid‘répi‘bfellyed'fleﬂb@ﬁméﬁt th m%llzls d Elﬁzlhd QieﬁtigieaashiﬂMQ ID
ei ng,. particul ar a, n sup y
NO'%WB%F‘“ the neatie i cyq)ﬂ%%f’sl&tg"% PR ORI D cRBuse or
[0014’? man TG préRfled SABRIRAMH: Shé E&Q%@n 8Mhb ‘ihv@ﬁtidi‘l dofipHisHd@S consists
at correspond to SEQ I D NO 4 These honol ogous

of Cﬁgéthaa@ﬂal% domain (RNt &bp@e figthgr prefarred erphodigesat, he Y domain

comﬂ#se@dr?%érﬁﬂytz%m%%g NgSIESNG%guence of the TNF
superfamly 45) wth said TNF-superfamly

[00148denber Ippng mefe@@m@nb@mm Iof thagnveniiom theed lagkione antigen is gastrin
and/<)t¥%‘F tg&&ﬂﬁ | Qe is sgﬁﬁgwa&gsﬁa g}?? Sﬂ& fio ?s%iﬂﬂﬂgﬁdﬂQOwer

the above- ment’i on m no acl i dues o
amouwb frs tha sobbnsad penwens (Koht, Regylatont Beptidesnd31 Bie44 (MO0 Gebtrin is

proc&?e%o%g Xs Qurgoq %&éﬂgﬁ ng%égoﬁ(?tﬁ {gﬁe 1 Ondgﬁefgg Wefin Qﬁst% a C ermmal

no aC| resi du us sequen
glyc1nd4extélﬂt15d foemtand & ;@aterohial phenylatamna apalated drin. de t hat | s

[001%# TNFS er ];a{nl gim?\ﬂ]gg)r 1t§ al:():} Ey&? ratgn%lblgtb lgESZI\{\CE&\l/C?({ Secrteplgn %gutmacol
Ther.a9R) \/1@)98}2@ C(2003¢)d The relhted) hornsie Wholst ¥ stokirine (COK)‘; ewlsicts has the C-
0
iSSR0 550 SR oSl Sl o
pancicst@ydnz@ad sddtetibn, awm& shiieqtd de7 binad toiCTIA2 TNEptﬁtJ K Giadd & both
nmenber, preferably a nmmmlanTwia? Jaml nmenber

CCKn]D’fegepﬁ‘?ré‘flg% % r%i;epltaﬁdﬁteqlNﬁ)@g% ar P8hb ¢ receptor for the
gaycin@@i3fded |gstAn kdthdimieincRA€ RREHE datf @ﬁ’gg@htﬂ‘ﬁzﬁtgasthﬁ' @ni git promote the

| east one anti fgen of the invention i1s human T
develgpmentpf qancepspf” et gasirejptestival Bacd mgmpsmwm@@er 14,
123 1-&1205@ éb(%ow In &%htrast N GH0RhiBREd ngﬂ e SrirRi1 Sk ed'o[cﬁﬁjc mucosal growth,

i ment of i nvention, the anti g nis nouse

acccl AR o 5t [PORBICACIHIng B (e S BEEKPRHIAR (Gur and
c1rcufa§5901;ﬁ3u&@s Lolo!e@taﬁ&ﬂ&% RvaRbe! Alh&! gP%mg 1"1"ﬁé1I 14,1981-1247

nis the amno aci resi dues 2 mat ur e
(2000uri ne TNF-a: VEEQLEW.SQR (SEQ ID NO. 90). In yet

ot he e di t., tiaen | '
00177, Ty BAERERSSE SERRALAT Mo goif SRAIER Ao R B Poby
cons1N§)of Gl'] (JHBRWIRP: 50) Ia ope Efrther prfeand odbadémént, théat least one antigen
comprlses or cons1s?s of CEl'?t with a&i{t?oqnt gllsgcr}neca d b-%én%ug?gfa ID NO:51). In one

alternative further preferred embodiment, the at least onc antigen comprises or preferably

consists of G17 with the last amino acid F being amidated. In one preferred embodiment, the at
least one antigen comprises or consists of progastrin G34 (SEQ ID NO:52). In one further

preferred embodiment, the at least one antigen comprises or consists of progastrin G34 with



TNFa peptide (4-23) is used for the manufacturing
medi canents for treatnent of autoi mune di seases or
whonensBRAt ed di seases, such as rheunatoi d art PCT/EPR5/055009

system c | upus erythematosus, inflammatory bowel

di sease, multiple sclerosis, diabetes, autoi mune

thyroi d di sease, autoinnuaﬁ hepatitis, psoriasis and

psoriatic arthritis, and &rein said bone-rel at ed
additwingleglyeise at thes@ftaminad (SEQnD NO:F) ol owroalginsative gurtifer preferred
embqglic’t}l&ﬁ’ ptﬂ% 9 ieist Cgl%r n?% %gginkp%ggsf) ﬁrr &% ﬁétq% éugﬁag)f? LG‘(%A'}/ &r ‘the last
aminoadid prlemgm;miamda Sj drgen’ s syndr orre and pri rrar y

[001%4] | It ﬁ;)fn ﬁllne;%rﬁ%gﬁé {nh%é) %181%] thg rﬁ; ?ea% &h%gg%éec%g%jl?eg ?)ir rcrzglln’]sgsts of
G17 VG dgment (SEQf IDEN ORI, preferably wéthi sliviket teqnﬁmé fissd to its C-terminus,

more i S ke asarec iR el ffe $5oabis 0 of

[0015@02/ 056 906 verlprErB@ED éhbBodimeridtht Yl dacy eh¢l dhtigerffied with linker
Lynphot oxi n b receptor in page_93 of W02/ 056905. The

Comnﬂﬁ‘FSdF eSSy Pfieg aW@F'&(?F%@ﬁF #SEQ 1P %9 5\ﬂ’/ay of
[00153%f er encR. 1o [IBLBH: PokitioN dnd bﬁfs%ﬁ‘& EOPWIERERt as fat€of gastrin

said at | east one antigen is or .a fragnent or a
sequepge reiid be FepwefE orTfﬁeW@ﬁlze Adsditional praige geid s furedio, the Nsigrminus of

EGPYIBIRERS ot Fo5T6n Bhc §148hiine BEPWIBEED cbllg bl 215k bitiddbly 0
seven- fransnenbrane domai n proteln COUP receptors
C

[00154Fe der dppicarcioned embodimen gf the Gavasifing the PGl phe anfigen is CSa, or

o gl PO IRDS sty R o PRl R
and Kugli, BeBiobdrpnt. QShe69i55n6864_u d@78)nismesppnsible der mnemman number of
dlvergwéﬁec lo%Q:X dlﬁrlg?%t %p%?l%#l}? ﬁ&lﬁ"o{)hﬂscgtldotc}'@ﬁatl cé’l g%lrgrl?%ghages to

mdmmdmﬁhhﬁhmmmnm@npcbmhmnm@aughnpnmnymmmm(%mt&&ogmﬂksikmnmml

4133, OO ylet it FE e, ol elFraiop CDF P bRy s v

serioad fufidfdBl)defoets ensetrdplils EEQQE)ma]AEtCKIl[ NatMleit, 5:F88Y1999¢ Hubts-Lang et

al., J F al n Cgﬁ 1?¥h§§?§é%%\%£eﬁg%\rf %o(g%ttpqu re{anz glg? ?%S}pl%(cated in a
numl{e%ﬁ‘pﬂlmzﬁy @hd/at cHrddi® flambitody @iseiSel, SR as Ble@ihatoid®drthaitis (Jose P.
996) hbture 829. .[00141] In on referred

Ann high 1?%‘5 PRU (Bt akroh daermatghd 25765 198, adult
respifa®P disiRSs Syndedhs i(Binglonf Pa ﬁéa’%@@ﬁ% 1@f7la 1%R4eperfus1on injury
extracel | ul'ar domain. A fragnent
(Homejsiqra & Apih- deve Shamecela d ozicol 8447 é9947 IHBP%P@?haIE}F yang tbullous
Iwnlhﬁ? 8, 9, 10 am no acids and a fragnment of CCR5
extracel lul ar domai n has | ess than 30, preferably 20,
[00158r ¢ piwpre pipfesred embasiment,he at lpastoneraghizsn compsisgsis consists of a
C5a. %h%he[f gg}eq‘r?eh elﬂﬂoc‘ﬁﬂﬁnﬁo 'El%f@ﬂ' o@&eﬁ%&’%ﬁﬁ%ﬁad §e|a§en@5 of SEQ ID

ast one antigen COﬁprSGS consi st
NO: 57 In one preferred embodiment, the at least one antigen comprises or consists of a C5a

fragment. In one further preferred embodiment, the C5a fragment having amino acid sequence
as SEQ ID NO:59.

[00156] In one preferred embodiment of the invention, the at least one antigen is CETP,
or a fragment or a variant thereof. Cholesteryl-ester transfer protein (CETP) is a plasma
glycoprotein which mediates the exchange of cholesterol ester (CE) and triglycerides (TG)
between High density lipoprotein (HDL) particles and apo B rich particles such as very-low
density liporprotein (VLDL) particles or low-density lipoprotein (LDL) particles. CETP also



the N-termnal extracellular domain of CXCR4. |In one
further preferred enbodi nent, the Nterm na
wexiraseBt ul ar domai n of CXCR4 conpri ses or coPSI/BPRO&55009

SEQ ID NO 66. In one preferred enbodi nent, the at
| east one antigen conprises or consists of a fragnent
of CXCR4extracel | ul ar donalg ECL2. Preferably said
fragnent has at |east 6 pr ferably 7 am no acids. In

transfgrsf phosithelipids @ rThe duma EBITReBNA dnhedeat prageis pf 4teamino acid and

Mr oP$3d0f | WhictoHR ﬁug]?j gﬁa&klaﬁ%@bﬁstése o a g%é SRR Bk MR b4 gt R

extra R0 aci d sequence
[0015W SEQHIN. Mb(ﬁﬁldel[ed)(aﬁﬂ—ai]heﬂogemc;exs mne@wsecbrmMmdlmn HDL-

chotclor) RSt SHion0 e s (2L M e el a0 R -

A. (1996) cethérosiltrdsisc @21toll-a2)| ERBL Giod ¥NODLCafeSid @ontaikt drohatBdrbgenic

iond g b G T LB S RO R P«

1eve1§l rfidhng¢ typitaly bRi-athdtageniCHARAGRIREAE by e avidtshls Syndrome have
osed to the étracel ul ar space, which are 3I
low g,q @gnf:qlry) m acgpl) _ ¢f %ensea rH)IECRar%CleS mild to moderate

hypeftﬁ%?&:?ﬁlétﬂﬁ' Bfllnldﬂh%é}@hé%@| trﬁ@% obéﬁl?nﬁi&i i3] Ersistance and are

b and analo s ther are able to bl ock

partiquisly\at Figs o 6HBe Beftcats S}lﬁ%r@rgafeqm Ben-Wsdinedspendent dighgtes melius or
familidd b&hRAL %@Eﬂhﬁﬂleﬂga a%c?%vé 10D RN bire risk #AEHD (Barter P.J. and

Sci ence speci fic auto- antlbodles have
Ryeléeér\(lf%lﬁ)rzﬁdhqr@ﬁd?@%%?‘hdnb}) that were repeatedly exposed

[001%8? H%'gg‘? O%r 1%@4;@19%62{1%{61 .t,etﬁ%ﬁtqez{s{-%aa gg Inggso ises ogggl%lsts ofa

ese anti b re shown
CETP ragrnerd having driing aciésaquenselof SEQADNSYE9.( ECL- 1) of OCR5

[OOI%i(rji ¢ Olﬂ 9 c ;EFHJ cf{ en?b%d}nge of;the_l&n\éﬁlt{bf e%é%@as? one antigen comprises

her a nononucl ear ce
or condisto oflﬁnadylsmh,l feagmients wo ma'rants ehbrd:uf Belkisp €BKf KRPPGFSPFR, SEQ

ID N@R%@ggg 8}6??01’%51%%{1%/%% Qegéﬁeo an; tp aa/ an 1(%8)6%nt rl&Faqlﬁ |tDB I.__].g/)(%).yregulation of
blood piessued, .blobd Hlowt 83g Vaicﬁl@ﬂﬂék}nehﬁilﬁ@mgdlma -HCSRq al., Hypertension,
T AR R e R
contrd@idx ,and reliafion Ve Snodtl EnusdlSs( ductfiit (bfbﬁ)dﬂ:eﬁtioﬁdinﬂ GybdRal@esia and

_cycllc epti de corresponding to the
medighgpyof flamitaigry reéealsecﬁ xklelﬂreg?rsssts ef‘%?tF v yheRnsreYed
[001603f ect iQendPreftlrdl dmtddirkdk SLRE ifbntR)n; the 40@dst oxb an\t{géﬂ)éomprlses
11614). Anti bodi es produced by |nnun|2|qg GFSPF

or copigthof deprds9-Bradgkipiapiragmests of vaiAntsiacreef desrTy
SEQ E[g-Nb 8 hhd SofrChveAaf i SRF Q}SUMViﬁnéﬂoB@ lfrohln Bhﬁ& LiRfhY Evidence

fect in vitro (Lehner et al . I mmundl ogy
suggeﬁeethatm&@)rg9 BRKeis xppidy mﬁmatecheﬁmtﬁswmmdmgdulates most of the

| e
event.gj r%%grr]?ézée(g“ﬁr%g n@%ﬂ&z{% 6 e%’sg% isﬂcﬁv\lglr Q{a%%%lﬁﬁ rLll?:rease of vascular
permnaimley,r plpringil gxtlamsatmne mlhmllgrytlobepeanend: hyiesralgasabiCalicto Jdl. let al.,

Pain %M‘% 6‘%%%9?8?%% gt? é%%é%e%h Bt ?Jeg H- as g 88|4at ed Vi rus
[00161h hal BKodndsdes- Augﬁ-ﬂ@hawbemem‘ted g¢cplayedole ; several inflammatory

diseager%.d Eoreeg(tar%p e, B& a& b?-rgcsépt\gre I111|)r'egulation in synovial fibroblasts and enhanced

serum Kinin production was observed during the course of antigen-induced chronic or
Rheumatoid Arthritis (RA) (Cruwys S.C. et al., Br J Pharmacol, 1994; Cassim B. et al.,
Immunopharmacology 1997). Experimental evidence suggests that both BK des-Arg9-BK play
a role during the development of asthma. Elevated levels of BK and des-Arg9-BK were found



[00145] In one preferred enbodi nent of the invention,
the at | east one antigen conprises or consists of a
wo eawgoeis7 of a CCR5 extracel | ular domai n. A frBCIEPL008655009
a CCR5 extracellular domain has at |east 6 or 7,
preferably at least 8 9 or 10 am no acids and a
fragment of CCR5 extracell Iar domai n has | ess than
35, preferably less than 36 preferably | ess than 20,
in BAYGY of psthaticaprtignts ¢Elristinaven 15C. ef\abn AmoRev. plPieféQ%bIl%K and Des-
| ' LI P n P
ArgO IS8 B 1810y ) Rl S R 25 P R oL, arhrts ana
airwayonﬁtinnmammpmduse}isbymﬂetgemsdrspamcmlhteEﬁh@ﬁs skCBl BAjruas
10016 TP Y PR TR n el B RPHER DS (R Ers paotope of the
antiggiseflad tritizld yheadin.t Furéhen iinfermatioh CﬂbomtSemplgilhg h‘nﬁfn@to@e in the vaccine
cystei.ne in ECL2. .In one further pre nbodi ne
compBHRgR, BopEPIENE  Bith oliF CPRGROD Py LR, GPIoHT Begapiss of
woomssﬁis anh McOfperafddeein Bwgrdadicreasd., ECL2A is
In a further refmw$g emhodi nment, the
l‘""@ifu i eat eest SpC RSP ik Be BrePaPq BY RURHGRLPY roprfsnatyral sgprce, or

prefeégf? I?Dlewﬁlﬁgant leRpr8ssiod! &RABMAE Bl nﬁﬁrg&%ﬂ'ﬁ? Biprestsféﬁ system,

- IS a cyclic peptide as_in SEQ I
most\pFederably in peE et system; rct%wf@atlwme @%ﬁ&lg@ plthp dnyention
is us@il flﬁfn@ss@@ 49 a AlRILSFSkinl WidP D BagD 5iith 6k HRONQTHRROL FRAL FIE%R the
igen of the invention conprises or consists of
myc éast orabe conslaat ragiomedfanpagtibodyn(Fsrregipnir tThirieallyr it ot aegessarily an

o BRI 0 R R 08P LT v 1

anothgrbrsirted igmbodimenie thieray deasti ang antigra with helesgerghan Hharhige acids is
[ nd/ or progastrin. Gastrin (Gl7) is a group

Cheméllg?ﬁagél %a gut peptide hornonese with nmuch | ower

[0016&4o Uit is itanbd Medcibhtothe ¥MA-gotigor @apigftkdescrited guthatpoioy art, such as

wodRBbd3e @i 1 s, SadsRsHe ot el . QBN AT GHobl 124,

WOORI00GES! US 60565622,/ WE €3/0311466 malwglzgoounmsexma& der frebiporated

and Jin -ter m na heny] al ani ne am dat
refer gt B0 ERE PRoRERt Sl R RQuie oyt Oy S within the VLP
as ob%%%%&?%%%ﬂ)’r?m fégli_ﬁ‘éssd)nlsﬂ?ﬁd %ﬁfd:hr@lﬂe VRIPadn! ﬁg@ﬁéonjﬂg@tikas 08&he other
at ed. hornone c¢ to i
hand BgR)2 et °h§§seinr?§Yc§ PAGH e é@?%é{sloh Ky eeleably host
nuclefkAschids! 1B’acéo‘§da‘ﬁ¥é"&'ﬁl?§ie¥)%§eﬂt'ihvteﬁtﬁ)ndUOdenum and is
respon3| ble for pancreatic enzyne secretion. Wile
amdated G 7 binds to CCK-2 receptor, CCK binds to
[001 th Iﬂ:% émﬁo@ﬁﬁeﬁﬁ 8f th@nﬁjve% the PCEBE @Ak @nv(n?trlcﬁlec{nd the at least one
gﬁ 5, 689-695 (2oog|)3 The receptor for the
antlggtayﬁ enoptiem dredfugpdsthrou thenatileast apec fieshiand fhecas feasideneasecond
it St.r I
otaclTHIRERG sk Arpeltc iy ShO B MR Mkl (G0 saR R lxdlipl. be
cffectel ahraughofusioh ef the_’anleamm@_ antip’ of mooye)mon with diret vieed coat protein,
[ .
the bR ALHEAS AR LS PSE HRLFLBIE B behefi R Rine.
[001665]” C mnﬂmcbdmgan Rigtigen aﬁtlhe Mnminepmfwably am aﬂmgeﬂ whiohi ks less than

00 3 S8 M SRl BRI B SO AR mAOS s om0

amino acids, more preferably less than 40, most preferably less than 20 amino acids, is in-frame

ligated, cither internally or preferably to the N- or the C-terminus to the gene encoding the coat
protein of the VLP. Fusion may also be effected by inserting sequences of the antigen into a

variant of a VLP subunit where part of the subunit sequence has been deleted, that are further



(2000)). [00150] In one preferred enbodi nent, the at
| east one antigen conprises or preferably consists of
wW@2008/0§88Q | D NO 50). In one further preferredPCI/EP2005/055009

enbodi nent, the at | east one antigen conprises or
consists of G17 with addition glycine at the
Ctermnus (SEQ ID NGO 51). %n one alternative further
preferred enbodi nent, the A 1 east one anti gen

referred tpps renraton pueisr Sivhgation myitantssmay h@iie N- o ¢Htermiral, |og gnternal

delet%ﬁ% gﬁPa?fé {;]f?thg tsr%qzﬂa eag?fﬁ %bat AJQ‘ftg i ePr@Fe?Jb irtlgagfsusig? protein shall
retairctha sblhtysnf asfselpbb'gnteiaN[rP \@dh QaﬁEE@ ekimlh@l '552§lectﬂonmmmscopy

f d
01678 ok G ey EPERE TR b ot R ess e RE i e
coat gioy:ﬁj and tiad fotdign éfntbpa" Glyvirg: zﬁn&E@rde BesNﬁIeS&): patitioulabye favored amino

., al rnatlvefu referr nent, the at f.
acids ot B8 Attt AP RIS, REE BTG togusy (cRbfats gacitional
flexibilifiyNwhidk nha@rSdlmﬁﬁBhrtﬁe péteictial d&bﬁbﬂ&lt@%fﬂaﬁ &usih©Q l'&llhn Iséquence

referred enbodi nent, the at. |e e antl
into '86 RpupRce Of ¢ VI £af Brotein pridpey dumgnish g’@dﬁtﬁ erelsoedﬂ he assembly

bythglgege%),eomef@é@,péﬂmﬁéth a linker sequence fused to its
C-term nus, nore referabltgﬁwrth a |inker sequence

[00168ppEpEne Eefgred; cpedinente ths mpglifigdoBiBoE 4 naspie VEP,y wherein

prr.afr.ai:%l,‘qbi-ayf &id RPsRTY0P! dRBises dr GltéthatlveRSEon QRS oRBE jcB'ané 'ﬁ%ﬁﬂ protein
I'i nker conprises or consists of an am no acid
and aél@qs}eneeraagoeeecgtmm NO. 54. [00153] It is to note E at
Si
B e e L
antigan'vqn@lsmg' of less thaps¥ichnino adids ddntberfused tsa oﬁmma@,at [Eoteins,

by wil ofiRbed B 88 B il S e el e A0 rflaii 51 Bp Ysprtovsta,

T. Mt, bEalr mtﬁnimlogy 3%:hes 61995)3,aﬁruaem. emsamﬁd lg:aveen@oﬁﬁaq 7ZJzInda73 of the
gnent or a_variant there 4-anin

CP cxepihn, Fonieapls gioglowtr st 8 r(I‘{t‘?fé‘r“ﬂ%Wd 3538 m@s» descrlbe QPA1
proteﬁi ﬁLlonsqalﬁa% thé %ﬁito @9@@?&3@ the C-itfih s bfSthé @P glﬁi {‘Hl‘g'} fhiHcated at

gener at i ng er o lverse ef ects 0
pOSltwyéPeMsanomp@@nmld, thermgtigansph bé iserted botween aminogeild|2sind 3f the

fr CEREARRMROS aht® eh']%jkt‘ioeﬁ;sfaﬁ i f@ﬁéﬁﬂ%@.%i@f ?%gﬁoﬁszssysm

ng M croor gani SRs
(1993)). Fagther20fb antigeln v/ by fllsd‘.lytott]j]@Nstemﬁndl pkatuheranh B-hairpin of the coat

exc e 0 a in sepsis |leads to serious
pmtef“tﬂf %ﬁgggﬂfém) S&rwl%r(?éﬁ?rophi |s (Czermak et al.,
[0017¢qt . Nmone%)rgﬁﬁed &HBAimdrle bethe LBEticA! thabt leasd ond |s fused to
166: 1193, 2001). Elevated activation of Cba has

the Ny op theyGir ﬁeea%% of r{he, cpgs HRTGIeTNg FIAN $0F yﬁa&ﬁmﬂertheqr?% rﬂchP205

bactehB]Bﬂa@E'TIﬁfoﬁé Yur@AbSH8RA8d cribédimé, thd SRt Bhdarfigbd fsifhded to the N-
(Jose P. Ann Rheum_ Dis. 49: 747, 1990), psoriasis

or th Gierayians of th coatAreipin, MARE Phiragments: tb%eof1‘9°9°§3205 yoygh a spacer.

In gén‘é‘l%p' ﬂéﬂlﬁ’é ¥pdbs L& IsvoakA d TR dihRRE }_%Q)'fsthéo spac!ﬁbﬁét%eénu@lg first
71 93 reperfusion injury mei st er,

polyRelide PHiahersreoMd poIYDEDEE candh azmeveﬂg@mpcommms Dhepmlmorogy In
one s%@gﬁp Hllni)&ﬂlﬁents of the invention, the amino acid sequence of the spacer is selected
from a group conmsisting of: (a) GSGG (SEQ ID NO:92); (b) GSG (SEQ ID NO:93); (¢)
GTAGGGSG (SEQ ID NO:94); and (d) GSGTAGGGSGS (SEQ ID NO:95).

[00171] In one preferred embodiment of the present invention, the composition

comprises or alternatively consists essentially of a virus-like particle with at least one first

attachment site, linked to at least one antigen with at least one second attachment site via at



penphi goi d. [00155] In one preferred enbodi nent, the
at | east one antigen conprises or consists of a Cba.

WO n00a/081181 her preferred enbodi nent, the Coa prPCEEP20hHE55009
am no acid sequence of SEQ ID NO 57. In one preferred
enbodi nent, the at |east one antigen conprises or
consi sts of a Coa fragment., In one further preferred
enbodi mrent, the Cba fragrreﬁ? havi ng anm no acid

least 3mg wemi@tdmn$Epyefetah® §8. cqvalentseind| i aonen-peptifie bpedi The typical
1nhergﬂr%?%q;gﬁgéut&£ agl&grgm}/@rkyu&ﬂrevog:ﬁ%a P t(ﬁﬁA ?ﬂaegeg r;Eﬂ/a%?ageously
contri{Blus ¢ therapilitye st displayr the sfitgeen pf dtednven(iGERR) pricferablyphighlymrdered

and rEhelBRORS PRI ARG GLE By b G R inkrass ap disslgecd by

the pids@itindedtiont y | i poprotein (HDL) parti cles and apo B

ich particle ch. as very-|low densit I, pOL pr ot ei
00127 o8 el SHirtmean, oG e ety BupeeltR i Dajsehment sit
compRidés, bEpreferablyHE Rinainsied a0, pReferabli Aldiih Biodp of E’lL;)smeTEBi)due In
human TP.C encodes a proteln_of 47§taam no acid

anothep, grefgrreg embegEgnt AT Rropdt &Y@‘H‘O@‘i {pe sespra piiRshmgnt, g comprises,
or préfefiBlyt B, & sAKABR RSB Pre®irati a LA IRRIryI[ B83P 1 a IHicih® In another

considered anti - at herogenl C, as an i1 nverse correlation

prefeped \wEbadippRt A Ithes PIercHf 1vepEgn, Ahgy seqopd rifaghmsak site comprises, or
prefe%%ﬁ%%&l%o %@ﬁp ﬁﬁ?&a@ﬁ%@go\éﬁ%d(ﬁ@fe}a% 21 Fc’c]valé?‘&ﬁI a@()@lated with
A (1996) heroscl erosi s ; VLDL
theafdp@tpﬁﬁ a@bigdy ast pr o- at her ogeni c I i poprot ei ns CETP
fi -

o041 STBNA SUIRE | RIS e BERESBsvc o
formiggaicapsidy e\rheqimhc coapprotainisgnaifiedhyeu ifpgrttoh of Meystdins n‘esjdue into
the h?‘YePSIan%_H) V? 10 Wam%%@d&?rg%%g er a]? o]} rt]%cws%rheolfesﬁﬁ located
exteriwal pe ither Ngér;xmml ihahqnn acgion byda mgpeysi@nsaoinp atidungdie. The inserted

cyste?negﬁaytt¥ @%ﬁkﬁi lélrlgchi]ty;tg élﬁ?lg Cnﬁolg@?aa ﬁ]igeecleg ¥ {)cla Sr%se%{ed suc":j}nt as an

epltop@di’r-anl’aﬁtﬂgdnfc-lﬂﬁblﬁndent di abetes nellitus or famli al

[001'&? sk (? g@aég({evggkl{,) Ié]i(lja(te rgaeaprgéi%gﬁ?) \z{li;e< elq%vsve{| §9 gys%aqge %rs%ug tln the

capsi&ini¥§11e-ab Ofi Qimcizdtbh: of Lapkitls by W) LB Bisullide BRggclToation.Moreover,
enbodi nent, the at | east one_antigen ¢aonpri.s

attachrp et jbeieen, capsidsens anHgEIRPROICHS\ MY 2% A AuiEds S’S%‘gqﬂ% figbdle, in
partiéar Stg@ﬂhgﬁ@l-@%let% Séhlaa8hg hdlceMes, BAEAS i RKbrRABROREIRIMe 8 fserum

the invention e at | east one antigen conprises

than, fesir3pmpls, Brocheraipehmant (Martigive ﬁ'%dspa@?haéh)PP‘&ﬁﬁt R.(19%8) B%rverﬂble
Cou}ﬁﬁggyﬂtﬂﬁtﬁ foB¥in 1 %sﬁgll_’%foég@\}egcﬁpJ B, dh%ma25"‘7aﬁ% 288)

vasodi | at of pepti de plays an inportant role in

[00175) c alTherefprd, an p Eirthet vasy pesderpad combgdignent, thedinkpgeog§ tbmHLP and the
I

ot el e BT MR 0B, Tl v sty e o oo

one sa@md‘attaqhelsn@bnﬁrlm ykpraferablyds.e sbHkyrdryd granpi Med:owrcinwéamg very

prefeﬁg C(ﬁﬂl% ﬂﬂg nz(v%lx a{hl Pk Pe o‘?ﬂl%(’{hrl]’ Jﬂdstﬁé a%%%xst one antigen does

nducti on O NnocCi ceptron an eral gesia a

not comprise a sulphur-sulphur bond In a further very preferred embodiment, said at least one

first attachment site is not or does not comprise a sulfthydryl group of a cysteine. In again a
further very preferred embodiment, said at least one first attachment site is not or does not
comprise a sulthydryl group.

[00176] In a very preferred embodiment of the present invention, the first attachment site

comprises, or preferably is, an amino group, more preferably an amino group of a lysine and



medi ation of inflammtory responses. Bradykinin exerts
its effects via the B2-receptor. [00160] In one
w@e@bes17ed enbodi ment of the invention, the atPCEEB1005/055009
one antigen conprises or consists of
des- Arg9- Bradyki nin, fragnents or variants thereof.
des- Arg9- BK (KRPPGFSPF, SEQ I D NO 81) has both
over |l appi ng and di stinct fudnctions from Bradyki nin.
the sgopnd ettarbmenigiite somptiseat ordueferablydis,Bsulydmypgrdhy, more preferably a
tissue injury and nodul ates nost of
Sulfh?%gleégﬁé)n?qra%%%}gé?ved during inflamuatory processes
[00177hc| U bmgprefesrod] einbddimearof thenovendio thd atviesst oeaantigen is linked to
ablllt ext ray asatj on,.. cel | 0
the 8’2 and"Hy p°$ r gtf%‘%%‘?a“{’%a‘l‘ W&o FPigllseang Pregﬁff"gbt‘% by using 2

heter@iifif$tionaeGrofrlgReBln piciited ehbsdifichite,Cthe hatt@-HifuactBinal cross-linker

-receptor. [00161]. BK and s- Arg9- BK have
contas BBl ANy hh £ BV Do e ok AR g sites . with
the adiilReABEE,- erBfab@ﬁﬁT[pélﬁe reBﬂuﬂE‘ﬂofBﬂhe VIS @pd @rfurther functional group
uprequl ati o ﬁ{l] i n_synovial fibroblasts and enhanced

whicly é%‘ﬁ?%“ﬁ‘ih rs%e@ pespnd prachipnt sites fe- @ HEOUPoPRefegably of

cystefife Rgs\ %duﬁﬁnmh&gﬂtcﬁd o Nty 05 ddB & RS Qhﬁ’geﬁ\r <§fhﬂ3bt1h$ent10n and
s S.C et al, Br J Pharnuacol Cassim

optloyllyeyls%ma\gg/ pﬁa}ﬂgh]@ [fﬁhf‘ﬁ‘ﬁw ‘@gyed]_lgg)p) Seggﬁé}epeﬁ%-h{ﬁg}ctlonal Cross-
llﬂeﬁvﬁgﬁm RUEI SR Bhsd ﬁfcluﬁ@% ﬁé‘eﬁl&? croSsARikBiE Sﬁlﬂaﬁ (ﬁefc@) Sulfo-

during the devel opnment of hma. El evated | evel's of

MBSpRulferé M{&s Sn e o- Slé@n @ulfo-QM_PIB SulfaSMfefet $¥SB, SIA and
P ti

oGy R 1 805, onPls iy PR o, i sov

mentiphed eroes- lmkhtseahwaa@oyfomas@a@é 9n ainidegrond jafierl reaction with the amino

grou;?gt}dmrth{oltat%ﬁ n\ﬁl?%lg I,s]lg ohgsnw P%gr cef%é g%g%s-lﬁnkgrg ifitable

in the rpvmte ofi tlfeumtzémawn i ccharakﬂenzed) m;volhe tlmtmdsctutm cfha donolf@e rlinkage

t i t d b
botw B RRERAh0 1 P S Y PHEE BT S byt tis clas
includ® figrez arthple SADP ﬂdmrfdam:er (Plilert:d)e i nventi on have been

osed i e 83- 8 W02/ 056905. and.
100114y 010 5, iRl o By 5 TREIG e Ty £ posiyn furter
comp?ﬁed £hsder. OMAs aﬂtsbtﬁ@ BmB&ImERs, th@lﬂé?egflﬁg ogu sEdontl fﬁbttzi‘oﬁhieﬁ)ﬂ‘hlte onto
t e t
the a%t;a%{nn ési@g%ﬁg‘{ léwﬁ 3%3&%%@@&@5116{9?@&%38 ion cltepately consisting of,
an a@fHRl £3¢ isRiabkY 8§ AMccHRS hrtRhALR! Rl chbﬁht%ntoEtheC&lEdlosures of this
system For_ t he@fpur I fication g@r pose, .the_anti
inventige Thetedored 183 Areferged pamboglinasphpletbie presens inyentio; o i eﬁvémwted
to thV aﬁtféeﬁ‘ by 3y of ldf:féas'%%mt: R&valting bl I%fetrzﬁ:@y btyhcl@ léézllsta&le @igally one
C ta or he constant reglon of”an anti bod
peptlﬁeeg)pg%) Preﬁethlsc alhp ylinkgr cawprisesc e shiemptivelin censisty 9£ stgcond
|
attac]&a&ﬁl\{?%ﬁa $ hlrfiet ap%ei@ﬁé&cﬁ%bdhﬁ&t i luﬂ(%p g%ﬂf ﬂ'?}ﬁH?r A Paroup of a

t hat e tag be eaved. In anot
cystemmmunelntanothﬂe)réermdemmodmt, @lmhngem\s awyslmlmestldtn@ er

[001'{9Fan T%? s@lggtﬁg H@ﬁk %Vl rﬂ\«}ﬁ delyt ot &1‘& 'L%ﬁfr& gfj e 2919%&4]0n its

€ no ant1gen conj uga
biochdtendaal plopetties) sudheasml; chrarger chstrlhmtmh and g%@@l’lﬂﬁﬁQmSgeneral flexible

ammmi %%%ggr%’fa%% in a lgur%el’ pr}a%}r)reé d?méntv%e/pge%gn 1nveht10n the

linker consists of amino acids, wherein further preferably the linker consists of at most 25,

preferably at most 20, more preferably at most 15 amino acids. In an again preferred
embodiment of the invention, the amino acid linker contains no more than 10 amino acids.

Preferred embodiments of the linker are selected from the group consisting of: (a) CGG (SEQ



W004/ 016282, US 60/569322, WO 03/031466 in WO
2004/ 007538 and ot her incorporated references by that
W b@epsE8ENt i nvention, still contain the anmouPCT/BP2005/055009
host RNA within the VLP as obtained and resulted from
expression. The inventive VLP- antigen conjugates, on
t he ot her hand, have a redﬁg or essentially
st

el i m nat ed, the anmount of RNA, preferably host
D NQu@6)eil) Mdérchinal igamme clokinken cog WCORKTHE'SBP o SEQt ID NO:97); (c) N-

errf B O RE PR, CURARISTEABRRGERP. B0, IO NQMME e} 3R e

regioons; (&)NE-termimah glymme dinker§ (sg GCGEOGYSEQND NO: 98¢;a($1 (OKE(G)n with

n=0-{2 et R0 (bRt BeirRBE R HRRE CRGETSE RS Vi pog, further

cysteﬁﬁ I’(for egampx SBQITD, NO99 edlielc E(ﬁﬂ:sﬂid’mﬂﬁtd)geim dmbodinienoiwhérbi@ nst ); (h)

ORISR g grB0- K -erh e vl S0 53%a100,

whicP @6rréspbifis thah @bpodiyehiCahdryin b1 9RAK I+ T aNS=NE €1 GGC; (k) GGC-
ne encodi ng an anth§§n of the invent

NH2L I denind) Samma iy e i SRRt SERSID M6ty C-torminal

gamrAd B-dﬁkerr(f@ LePRPSTRFEEOGAPSECEN8RQED RO IUQ) 6(5) @Sternﬁﬁzﬁ Iylycine
erablﬁ | ess than 60 ami no acid

hnkeffr GoPySEQIR N@AW)a () (G with rna%119 apék‘oﬁhém Gtgrminal
glyclﬁ'érkéi‘iﬂe ks ((SéGGG?\JI_ ha{lg Jvitlg 3hé FurttRk tchQLink QFo‘f— r@hnp¥ $Q ID
preferably to the or the Cterm nuS to the gene
NO:18Ac odwhight hecmsr@mon@% ot& n @8 trbgdimentys Wbﬁrermy afrbo (@
S £ f L
O B R R B e 8 10 -0 A AR b Lhhmplc
SEQ dRdN(&he% wmx dogespouidsl te tag gmbodimentavterdin nt hdri di-érod cand go=1).

In a ?l?rth&f k&er m doefﬁ?ﬁyd}n%rﬁht%hgr lntflﬁl‘ép gsafﬂe%{] g)%te tté?nn@ﬂ é)?%%f%e g&!igen. In

anotl&eqmﬁlmd cnfbotlinent/bPthe Gaenporgtthe hnkePnseﬁfsedatd the @-teeminus of the
anti fusion protein shall retain the ability of assenbly
8t o a VLP which can be exanined by
[00184] ecﬂ)rdfermdchﬂ&m pscordifl) 36 this Fheenkiom graaglydine liikdrs (G)n further
resi dues nay added to increase the d| ance

contaifRe 8 SAttesp 6?% % BntFeeeataghasy gt 6‘& ﬁgfyﬁﬂﬁ inker

(GCGRGGNend €strthiv@b gBtiae [iakdr l(gqbardcso Favef pséfeami Bfbadimdsts arc C-
he flankln ences

to b d h a fl ' .
terrmgo gﬂ%“:%’élagﬁ\gjigr Wﬁgn qi){‘{q,M)q)taglf'lgcwar@fpaﬁ,gk;}cﬂng-lys1ne
11nkefd|(0'(}mstrGt BEQPEY alth:i167), @f@(@@bé Id@d ng eGloestiz QP Nfpsiskdds for

a_ forei gn sequence .into the sequence of a VLP coat
amidpfiagy dinkerg ¢ thea(-termigus ofthe mépt}qqt@r%ﬁe%d@ Niterinyge In general,

glymﬁ't,S %ﬂfﬁéywhlybé Hﬁer&'&%ﬁ%&ﬁ b%ikyt zﬁﬁn& QLigt Gy gl fie to be used as
[00168] In one preferred enbodi ment, the nodified VLP

Secondsat&wlﬁn@éﬁée,\le Rvoigpotestinl gericr bindienap efathel bitiogjaming_prid in the
coup 5d Qgs or alternatively consists of at |east one

é% protein and at | east one viral coat protein.
[001![1(])01@9]an latterpatefecembndinganb of itheemyention.hibie dinkreiasassagtated with the
oS4 Gk B (ANE O LS B S5 g i
is novaapupnﬂrebondf viral coat proteins, by way of exanples,

[001&230 ¢ et OI?&@) sn(iflzt%m\gs t‘gjlraﬁ gcc.a‘rljlnt t%d EC{/‘:L'P gnfcluhe me/t_\lhods wherein the

antigen is cross-linked to the VLP, using the carbodiimide EDC, and NHS. The antigen of the

invention may also be first thiolated through reaction, for example with SATA, SATP or
iminothiolane. In further methods, the antigen is attached to the VLP, using a homo-
bifunctional cross-linker such as glutaraldehyde, DSG, BM[PEO]4, BS3, (Pierce) or other



T. M, et al., Intervirology 39:9-15 (1996)), or being
i nserted between position 72 and 73 of the CP
we@zxaensi’eh. For exanpl e, Kozl ovska et al., PCT/EP2005/055009
(I'ntervirology, 39: 9-15 (1996)) describe QbAl protein
fusions where the epitope is fused at the C-term nus
of the QoCP extension trunggted at position 19. As
anot her exanple, the antig can be inserted between
knowaniome-Bifindtighaberdssdingsers twith functopal greupdireagtivetoasmards amine groups
' -fr sion protein (Pushko P. et al., Prot.
mxm%ﬁ%bg§£@g§f§€Y£%1993)). Furthernore, antigen can be
[00183)s edin b firbferrdd ¢mbadimelt, the Gtstidsaciandnt bltdxanimpmises af prefambly is, a

sultf @ Bl T Ip O arlianfln R SAANISE etol of f saiincotitorp oo aphsciall

added extht c@anq)raamcgmpnsea drudteshatively bunsisted @Esehﬁtﬁly@fﬂa@!rt]ﬂ‘ﬂ WLB. The

of e c roteln tants.or .fra n he f.,.of
sccongpsse YL s GBHEEm R ErOR T Sy BPdRS B MeitidSbenzoyl
N-hyﬁgmadcmﬁfde cbtdf Gt sﬂ@HS(E,u&ﬁﬁemﬂw.@ gﬁﬂalélﬁndopﬁ@%nirﬁxd&]h&anoate)
A r t termnus o0 e coat r ot mutants or
whicl r‘%n@‘iﬂ“é‘ﬁ?g ly; avaqeiatgd W&L tfmwetﬂh?ra ? freabl cayplently asqogiated with the

antigbi MJré prefdrdbX EdVaRnEP A6 isie@ivRh A ¥RAIHGHoup dT8he antigen, even more
ering of the spacer between the first

i ne
prefeﬁ?@? ﬁﬁmtlyeaswq@tqdm aé@é%ﬁﬂerww thei lipkercwith the aming; gequpcpf the
N-terd¥nus SRR RAEH thONi gk R BAE Pi¥errell BmBHEMSREhE Ghifgen, preferably an
enbodi ments of the invention, the amno acid sequence
antigeyf of premersathan 7Q, gnose prefarahly pe @wr%thgm &% ven morasprefeepbbf no more

o ) FEHEER LAl ST 4 LR F o

preferdlyo&ocift@D7h aminocgreumpefethe N-suniand edineewaid. dhe ﬁrse attachment
site aBﬁ ?1%%&10{1 t)é%:ﬁﬁlleﬁgite Inh ?nﬁe%rmr%ﬁé]% &no-&ﬁm%hé es or

consi stsS essen a virus-1like
[001Mrt |Im:l<me\/\p1tefermd ¢ratsglimann eoff lthesbompds&mhnelm f‘sstt gétfachment site
east _one anti

compisBe GPilir e A “T RO PRTPRAK e Ao, EOR ah T said
secorjdlr azthenadnt sltetdbﬁlpﬁﬁes,air@i‘dfel’ﬁbiyﬁb 4 Malainfids gr]b&}nt'lrhﬁ dirdd@angthment site,

The typic i.nher ent hi et|t| nd i zed
the agp, S0 R & Ay 1B AR ERE e bt Eia(aiadRh BEe o protein.
Prefe(:‘dr?[ﬁ thelydt @@ dtachret %bé |f19 thy ltgﬁouﬁl & ﬁﬁkdr:’jh@ cdbota@@NinOthe above
t vention in a preferably hi rdere
paragraphe (The RIRNOTPUR of i #5i ¥HP jiss derfyptize gqjyem gﬁf?f@oblglyct&nﬁleﬂwanker
such %dN-@f:dlﬁlﬁﬁjdﬂlJS%ai RRioaRtafl BSADPREEr DVIntiRRhiPReS Slo a sulfhydryl

I nvention. [0017 In a preferred enbodi nent of the

group, pebichyis them{eaetiviedo the ippdeimidogroupof therlivker: site

[001$§?”p'i’h§'&§ed lﬁ?ﬁ(eIQ E@l{lﬁﬁﬁ@ a¥ léaﬁ'on@ﬂlaﬁ:‘iﬂlﬂe ﬁfuﬁ% for example, SMPH,
preferably the amno group of sine residue. In

SulfoaMBSh @pﬁbqreprekrre@ hélh% chrtrr&uth@M@ eSyfocsMAS, | Sylfer$ABN Sulfo-
SMPB,hQu&?@Q{H:H ,@Tﬁnéndsbth& B4R éx%saval b eﬁ tgrf @:f &/ from the
I's, a sulf ydry ry

) ] group, prefera roup
Pierco f{Chamippk Ceinpany, hnd bavinghene funetfoanlr grdule rﬁaddwenteward@ famiiripegroups

sod B SERdnal SR Fen e PO R 00 o oup ¢ hat

[00186]| at Ilia ethmdxoﬂmteats of pxeqfr@smahhv;enumwlml ER dnd the stdedstdrechntigen
of the 1nvent10n are thni(ee V1a c emlcg %ega%géns, wherein at least one of these chemical
interactions is not a covalent bond. Linking of the VLP to the antigen can be effected by
biotinylating the VLLP and expressing the antigen as a streptavidin-fusion protein. Alternatively,

both the antigen and the VLP, are biotinylated, for example as described in WO 00/23955.



[00173] US 5,698,424 describes a nodified coat protein
of bacteriophage Ms-2 capable of form ng a capsid,
wob@se371181 he coat protein is nodified by an i nBEr/EPINS/055009
of a cysteine residue into the N-term nal hairpin
regi on, and by replacenent of each of the cysteine
resi dues | ocated external the N-term nal hairpin
regi on by a non-cysteine anrno acid residue. The
Other bigding @dirs \sutheanbigandyecepton aptigdn-ankibetlyd carealsd he meedzas coupling
ir j.es to be presented such as an
reage%te aS%gﬂ%?Aaglg&agtno’?gﬁ:&lgﬁlprote in. [00174] W note,
[00187<]>wev elln ohdraspett)ehe invs@ivoeprovidasna emqmwecbnﬁpoelaon y:smpneneg the

compoSaf HE 5 JrigAfors Prar el A ducary SR PUPRATTsh Comprseds sutable
buffehtiThe anﬁgen lmkémhlmVLP hethwmlrremoﬁipdﬁuﬁndaﬁm ofgmirhal, preferably
tels fdsufldebond are labile, in )
mamfin v offeihg () RS, PREIBEYS My Anaesn R Rpih gpyas dog,
cat, nddide, 24tEpig btidriadrigat. e, | ess st abl e in serumthan, for

exampl e, thioet her ttachnents (Martin FJ, and
1001$Apgﬁ%a%5@£ﬂﬂﬁe eyl 9%9@25 they Ya€9‘8? SPPRsItion fHTthes gopriscs at least

one AdJNARO Uthe DidkrifistFaid A B NLS af Ralll &Hceoz{ﬁm VRSY HeRBy odeur prior to,
Biol. Chem 257; 286-288) 0%00175 Therefore, 1n a

contempotaRequslyer pftesythe edmé@tr@% thedentiyerompositieny Examplesef the at

least \cﬂag aé}ﬁ‘\%n't' he aﬁﬁmhﬁﬁx%alt@ r}ﬁorﬁﬁﬁdsgﬁﬂyldlﬂﬁé An@IIPIQO HE{)I‘nﬁlgteaFreund’

di sul'fide bond. Further preferred hereb he at | east
adjuvanid i S vants indunedhn forraatign o€ & locglranpigesf p@tbl yis, a
f 9 e
or Y O SENRD, b0 ATy B RECHE i bin
devoindf taheadiuvahe adn adn@nt@wwsq atuio e ﬂnetprcsm'p rniwgtien is the high
immuhd n%&hééi{)(egft'l{he hc%{nggﬁ?% ﬁaoghér z%blgc?t{sc? g{a;é_hugaﬁg e’{‘ﬂ ggots%nce of an
adjuvaot, finthettoers, mmimxzem}he mmmenembff imychnteld igflamupatody Becell responses

C ei n urt 1er_ver ef.err .
reprefeHbER Hir SudPRinipe visklrp B st sft gk nfhun, o pirmingasion
of thdﬂ@ztccmb ofl e SnveatiorCtorgpatise veill edférahigl oydur Grithongt. adhﬁ)ﬁélté’:ﬁjg at least

d a veg% grefer.red.errbodl ment of the gtes fth
one adiyantto Ji¢ sapR Batqnf BROT P, RRISHBARRNEUSIK OF AT, %%@“n‘é?amn ot the
vaccigé.ef erably is, an am no group, nore preferably an

am nQ_group of a si ng andthe second attachnent site
100196%nprTP§eénV%tf°nprf@¥%?aw‘vS§%ﬁ§ RS ?%yaf y TBHIERHON (yfpraprising
admiRik@Fifg &b icoeutid Meintibn & MRS of a BYHbe I THE anan@ilJp?&ferably a

In one preferred enbodl ment of the invention, the at
mammgly §Ychis Gata FicrRy Pre, ihgrsp.i boxiag, 408, ¥eh anopspandgartigargfa human. The

vaccinORIEY 8&hdarhinfRised th Bk hitthal ddHuaRh |b¥ V@H&lls et ﬁI.IRJvVn 1Q¥he art, but
using a heterobifunctional cross-linker. In preferred

will earmeld he administaned bieinigcgomiipfysien.i ikaltionr ergbadminigistion, or other
sultaﬁg gpﬁs'lcﬁfs a‘é}hﬁﬂi@ Gt 9{)@{1 m%ﬁvﬁ§l Be E&ﬁngstét%{fe Bg%nﬁlﬁsgularly,

erre Irst at rrent sites,
lntra@mmﬂy tipnsafusosably ytrapfdemailyn intrapasaliyy elqtgtpemt)mtaﬂﬁ ow/pubcutanagusly.

Comgornfg#té E)?(go(rﬂu%g%g }d &?nwﬂ’hﬁ%ﬁg Pm&ecﬁerﬁgg%le&%%g 61\%% C?tl(%?cal saline)
Or NaYFaYURUS rspha_ﬁeusadmldysus;fenmylst Elxamﬁlss) off estatueous rshbyests tarcopropylene
glycog,ﬁpd)?yr&ﬂyiéng Ig%llal)ly Vege%g% 0119 s{lcrfneasa Ol gﬁ‘ N 1nJecQaeolcla Qr\égllﬁg esc%ers such

as cthyl oleate. Carriers or occlusive dressings can be used to increase skin permeability and

enhance antigen absorption.
[00191] 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



optionally al so nade avail able for reaction by
reduction. Several hetero-bifunctional crosslinkers
w@e®@oksmsnh to the art. These include the pref ePCEEP2005/055009

cross-linkers SMPH (Pierce), Sulfo- MBS, Sulfo-EMCS,
Sul f o- GBS, Sul fo-SI AB, Sul f o- SMPB, Sul f o- SMCC, SVSB,
SI A and ot her cross-linke2§ avai |l abl e, for exanple,
fromthe Pierce Cheni cal hpany The above nenti oned

will e adnginisierddeins ‘dhdrafentiadlly effeevamiroont” ¢fe..aam amoube thad prbduces a

_ _ ) ) ) X
des1r$(¥ é]%laféﬁ%ﬁli &%}fﬁa?ﬂ\gl‘ ]}SemaHg(g %‘?‘%@‘gﬁ %ngllﬂg «%ﬁgt{ g JUt ?%‘Iﬁt%%r factor of
this disdsmré | Withpet thei frédakien i to tiing rhleaplba;eme 1m<fent1djte by the following
aracterized by .t iL,ntro
mecty G Pl a0 MG LR R bl Tl SRS 0Rp Hpip te
antige® W | théerdnvehtief and abusC Fadacing ik esnservation ghd/gr tistetfdting with its
b EL$SS |ncﬁyg , for exanple, SPDP and Sul f o- LC- SPDP
physip 5?55?3 POEEF ST one preferred enbodi ment of the
[0019'2r||?/emﬁ bfih embd’tﬁméﬂlvmetm\)«éﬁu%ﬁfg@iﬂbi h PRarfdéduliedl caﬁaﬁasﬁﬁfme@d an
a _linker , in sgpe enbodj ment engi neeri 0
accepiahle, B raxafeg&f?jféﬁfﬂegl Wher i tpophe, odribe gyﬁnﬁl@ ﬁcwng%tarea;fo an
individi8l, ASHAE b id & Toraf wﬁwh'cﬁfﬁﬁﬁas QAP biifFdr§l Chdjulbnts, or other substances
al ternatively consistin an amno acid suitable as
which aigdegiraglecfot mproine the Pffga%tfébed@qaglgﬁts Expepins 9E materiple suitable
for ¢ ih PirépataB¥® V| BrmalBRICET Sfrfpositind aRf 1%61&15@ Gh numerous sources
enbodi nrent of the present invention, ['inker is
1n0111é1§§ d’eﬁNﬁN@@N D PHARMAGRUTSAR JSYENGES (@ﬁOIatA |edaYlagknBublishing Co.,
@Evalent bond, preferably, by at |east one, typically
e peptide bond. Preferably, the linker conprises, or
[00193] t er ndb¢ vkgtiongevidess fthod dfarsingdlmebnaposisiohmafithe invension for
. [ ng . . I i r .
wncaif o8 b8 bRl BB GRIREHTRI ihich o RER onc pnsn f he
invermnmbhms ap lmﬁmmhtlmmgmll fmactto;n iy hmaﬂimmllm lin hlsnm cyst ei ne

[0015 ;Ieggz% fnLo oe% 7a9 ecth Q%e 1Pge gltn P??g” Ies, tfqr %use %‘ tifll\% gomposmon of the
invertion dbretiit Gﬁnuﬁbmtmdiﬁ a edicamat faStr(fh‘tmerﬁ lofirdieases in an animal or in
b d|Str55§t CO%%Q@I I n general erX|bI&> ical
YN hy ° P? Sér eé‘PBg SdnveP?P Sfefts (AR PR Ppiglgeica
functyibodi nent of the present invention, the |inker

consi sts of am no acids, wherein further preferably

the |inker consists of at nost 25, preferably at nost

20, nore preferably at nost 15 am no acids. In an

agai n preferred enbodi neraAnvaiLEShe i nvention, the am no

acid linker contains no nore than 10 am no acids.

Preferred enbodi nents of the linker are selected from
[001§dTe FoPHE S%Qﬁ'sﬁﬁﬂlf@ﬂy Qﬁe teﬁﬁg pg@a& SERL DdIH@\&ﬁ’)S of (ﬂ%)mventlon

term nal ga [T'nker (e.'g. CGEKTHTSPP, SEQ

as werl,tasg]?c) mo(ecspeqxﬁtetermm airiog) et \H,Hsi 11 VILRs, qf the 1nvent10n” “prior art

5 (B2 (s Ty Iypiopnand 6 ke afb i cslan yapd within

this &E@ple@eéﬂ@n%}i in (the briB)desdrip)ion vf tha f[gﬁﬁbs]sgctﬁ)ﬁdTK&fénﬁs pr1or art
(9) N-termnal glycine-serine |inkers (( ﬁBE n=l - 3
VLPW a6 el 3& thegnarg a?emé‘ly e neriqreg QR YERD | Prigrest AB20§0VEBs” and the

like, ‘é@h&h vﬁﬁﬁﬁ ﬁﬁtp% 1d &ciidh, ?&P{OQ' o%ﬁﬁéﬂ;nreeoﬂlﬁmaﬂt t&){presswn
S S ( ) Wth n=0-3, K=0-

from@ gqah sequeptourifigafion asodpscribed in WO 02/056905 WO 04/007538 or, in
particular, in EXAMPLE 1 of the present application. The terms “VLPs of the invention™ as

well as the more specific terms “Qp VLPs of the invention”, “AP205 VLPs of the invention”

and the like, as used within this example section, refer to VLPs in accordance with this



whi ch corresponds to an enbodi nent wherein n=l, k=l,
1=1 and n¥l); (i) GGC, (k) GECNH2; (1) Cterm na
w@20m@37r81 | nker (e.g. DKTHTSPPCG SEQ | D NO 10HQT/EP20)5/055009

C-termnal gamma 3-1inker (e.g. PKPSTPPGSSGGAPGGECG

SEQ ID NO 102); (n) C—terninal gl ycine linkers

(GEEECG SEQ | D NO 103); S (OnC(Gk with n=0-12 and

k=0-5; (p) Ctermnal glycirfie-serine linkers ((SGEE5) n
invenuiﬂh, a@dyin tpartigwler, taVEReebtaipet ki the inveative anctimds.eM@egyer.[or further

sako NP b b B0" LE09008, 50180 RGN T B0 torms

reasEEnﬁ]ﬂ&DQBlVD,PQ’ “ma@heﬁm&dSAI’:i(ISr VERsphce tlﬁE[ikd RrdN@scd0within this
ich.corres nent n= k=l . .
example e, T OFRLY 404 e FHEAgr e L PR AP EE0 A e nventive
methbdkeas |dedtliBEd inSlaids 85 37039 dret1 NFirHefthdt Ih@ferthd "R ML br@REd VLPs”
I n anot her preferred enmbodi ment _of the invention, the

as wel] aycbe njose sResHly ternst RANass treated QB Id + ReNagn frpajech AP205 VLPs”
and th® Qﬂ(@ Oalre ch%f ﬁ/ftﬁlﬁth 'e%ﬁ 51§ s@&fbﬂr ﬂir Lzﬁ’l tz{ﬁ'd}réf@t‘éﬁ tﬂeﬁa?nng to

are CI ne |1 nkers further nin tel ne

VLPg elstalderte by shesiswentire amqtlmih e ﬁ@scgbwdem @@rmh%s Againglurthgraore, the
l.vcine I|n §111113 C ternrn lycine.l.inker
termS(g ﬁa?it er pre eur reg3 CenBo dSpecna stqulrée erl?ﬁ ﬁrg?ted QB
VLP! Mﬁétﬁiﬁeﬁ yeatdftBAPl(ISR\HrPs( ahKikSGke, e usedwitbin thid @xandpiéel section, for

typlci'\%lﬁ X n}‘{ﬁ%gbgll ne l e l I11?1.3 m&%%g%@ IFI%,P%&S as uoscrlbed in

clainpg. dat i on) ||nkers at the C-term nus of the peptide or
CGG at its Ntermnus. In general, glycine residues
will be inserted between bul ky am no acids and the
cysteine to be used as second attachnent site, to
avoi d potential steric hindr ance of the bul kier am no
acid in the coupling r&8AMSRE 1 00181] In an

o SRR B R P S b i

chem cal interaction, preferably by at |east one

val whi ch t.i de bond
o017 1 REE oo B RPh e PRprearp piRlias. s mi of
LB 1in121| HEBuRRIh@RSn MR [18A) alrdpeilfin tvi 48 Shodufated WiEls a | dldik @fhnéformed
ot VLP, using the carbodiimde EDC, and NHS. The
with QRtcogfamotein cKpressimsATId Ehﬁﬂgpcdp% cyiurg wassincybajed abd &' for 16-
24 hédr?n§ Qe & lFa%}g Pl clifie §¢ eﬁﬁgﬂé@hl ﬁgﬁalr?t%fﬁ ﬁ’oé’lﬁgo ml of fresh
LB natltvag kedaihmg 20 ethﬂJlI%,mplm]hngaml ihabatbd ﬁlliﬁ’f‘fﬂ pmght without shaking.
The rC ?nsg(slﬁ;;:on cel’]r% 0151 ch aﬁ]él%gﬁ &%{ﬁﬂ g&%%cr '?1'[] ﬁg? iBﬁ‘g/l[l F3"/"0_: gagra’mino acids
and 022 O glutdse ke flsskyyi dn nidubﬁtéd @nal °Q R)O?tﬁfg]ﬁf aaiei 'sha[mng O'IIR]Y dtfls were
amgine groups or _car roupso the VLP. [00183] In
pelle@%y ﬁ?“gﬁlfg‘g%é)a an ?fé‘%/ﬁor §he first attachnent site

conprises, or preferably is, a

Purification

Solutions and buffers for the purification procedure:

1. Lysis buffer LB

50mM Tris-HCI pH8.0 with 5SmM EDTA , 0.1% tritonX100 and freshly prepared PMSF
at a concentration of Smicrograms per ml.without lysozyme and DNAse.

2. Saturated ammonium sulphate in water (SAS)

3. Buffer NET.



sul fhydryl group, even nore preferable a sul fhydryl

group of a cysteine naturally or artificially added to
WO b@eodE87 prot ei n conprised, or alternatively PORBPRD&ES5009

essentially of by the VLP. The second attachnment site

is the mal eimdo group of a |linker, such as MBS

(m Mal ei m dobenzoyl - N- hydr, gxysucm ni mde ester) or

SMPH

( QOouMrilirisiIdyll pI8 7 [Bovitha§ MR peh] WmaMi M]lhexanoat e) ,

whi ch ipgchenical ly associated with the antigen,

pref ergr)gpy coval ently associated with the anti gen,

MO e(wiv)gfobrethylepglycol #DéhinINETassoci ated with an am no

351 Eu?fathe antigen, even nore preferably covalently
LEpiionand s o NS ester group of the Iinker with the

[00197)1 NFrare® dgllsowert hesudpehdudnin MBS aﬁZﬂnﬂKg alls. dI‘thmixhﬁe was sonicated

with g? (tgk{gﬁ%qng}e ﬁn]gn%%fr:%)fél?rrvg dwge% rﬁlirllr{; 0-£80 tﬁg %lgtlon on ice. The

lysat@wey @erddtnitifilged FD 1£000npHh, &R 1h @Mfa Maeeki Kr&frat’o@.bﬂ'h)é cB@rifugation

e th 30 am cid referably chemcally
Stepsg ihed 3@@%{ VIS aﬁ wsr% e@.uﬁanaéf GSrOfes: W%&th&bwe stated. The
superASERC vl Sbréd at 1 Mwic JEMUBHs (WAE Wish&@ Wvid! SwitlI/B) After
acid. The first attachment site and the second

centrifygagion tsupematants pithe [ysate and wash figptions tsrcgogleder bond.
[00184] I n one preferred enbodi nent of the
conposition, the first attachnent site conprises, or
giredtiepatiohy i s, an anmino group, preferably an am no
[OOI%OUR Qluried ¥iBf Pﬁ:&g@?@ﬂ: golﬁ@&f)@% a%ﬁé@&lja il restlrrlng to the

conprises, or prete y is a mlermd up. The

abové peajed bnsatadfhmunm ofethe SAS veamadmsfgd @ube olfle ﬁﬁlil yEiotad valagne, to
: a 0 i

ovaif 3P PGREOFRLLILR, 06 A5 LEUERILNALIRE 2 s v

next tine agi o000 m;ﬁm,afolr |2ﬁkmm a‘he @bliﬂnmzmtvmﬂhemwttlnea smhxlivanount of 20%

ro he . VLP erivat
s RUBR . o Rl 8 bt Appertfonh Sl B na s
was d‘ddéiﬂdmp Rigel tol ybtaﬁmefemmhmmuoﬂmabméms%ﬂ etanding overnight, and

was GERogRg 45 oo LR 000 Eird o DLl GEOBH DB Yeuplubilised in

NETbOG&85] Preferred |linkers conprising at | east one

mal ei m do group are, for exanple, SMPH, Sulfo-MS.
Further preferred linkers are Sul fo-EMCS, Sulfo-GVBS,

%&@at% Sul fo- SMPB, Sul fo-SMCC, SVSB, SIA and
ther_cross-linkers available, for exanple, fromthe

1001221 er dBc cansid o ML Roreisampsolutlized iy NEJ tyier Wamlopdediem|a Sepharose

CL- QB%HmEﬂE AGtdeRalksOUGES! ﬁuﬁ{g Moﬁit@%%@ﬁaya e GRE oBé‘ HﬁIﬂl;Q Bétained
roup reactive towards su groups. [O

mempyapesy andniverbrget fragents, pnd m@smﬁtwllw';@nt\ﬂé’ﬁ W‘tfh é’OMEIPed in the

secor?].%ﬁﬁ Sﬁ;ﬂgtthe AP SncWUdfriaiBY l)lﬂglnE g(jlzsﬁr 'anent ion are

VI a c em cal 1 nteract erein at | east one
[00208] t Abe eeakifentlwlwqrmp@l@b amdihs Nia€l enpecerdrations whseasdjustedriel a final

conc%fltrgtfﬂ] ¢ ES E\/P E%%f tg%?{’ s%ﬂhlog &S g&% d& &‘) n%%taﬁ'%f Qlye apooled

|ng expressi n he® ant | gen
peak sﬂacmpn was dddedfdnsp wnsepnﬂtmstmmgAl"Ehersohﬂtmn atay lefbad lstanch evernight

w1tho&1é %Lﬂ ?f'%e ¢ c%s%r¥§;ﬁg ré%h%thq%d b %ﬁ%atlfgogt 1%’6%%% for§0 min.
It wab thga Selubitad(ih @ minigial vadene afNED amiylpadbaragah o0 tHeeSepmd;eaEL 4B
colun%g uI%le ngzg( fractions were pooled, and precipitated with ammonium sulphate at 60% of

=

saturation (w/v). After centrifugation and resolubilization in NET buffer, capsid protein was
loaded on a Sepharose CL-6B column for rechromatography.



reagent in a simlar manner as biotin-avidin. [00187]
I n one aspect, the invention provides a vaccine
W@ 09p/03i787 on conpri sing the conposition of thePCI/EP2005/055009
invention. Preferably the vaccine conposition further
conprises a suitable buffer. The antigen linked to the
VLP in the vaccine conp03|§éon may be of animal,
preferably manmmal i an or hurman origin. In preferred
enbodi nents, the antigen is of human, bovine, dog,
. .rat, pig or horse origin. [00188] In one
g?@?%?%%%ggn odingn?, t he vaccinegconpgsition further
[002@3¢ np The @sakafradtioas bbtained abhjvawame podibxk amt] mteﬁsext:lyadihlgsedcﬁgainst

.t he, at ast...o adj uvant may hereby occur prior to,
Suﬂﬂ%3%?%@8%58ﬁ%gﬁ%ﬁ?”%%a%ﬁter the administration of the

i nventive conposition. Exanples of the at | east one

adj uvant are alum nium salts, nonophosphoryl lipid A

(MPL), inconplete Freund' s adjuvant (IFA). Adjuvants

i nduce the formati on ofERAMPCEI2 antigen depot. [00189]

I n anoj h re;erred enbodi nent , vacci ne

conposﬂrr‘eretérs Rie sorrpavipied i Hrsoralé istvdiNagifuvant .

An advantageous feature of the present invention is

oo22}S 0 Bt AR TR a6 paneBhiptins of LORRINEin Vg x Bty ees,

30thNaUtLq1Hm4)ewerHurgbmdzt§;8adﬂhen aeRNasfeer(Q&!ageﬁ A@) \S@zttk@lind) to a final
llammat ory T-cell responses re esentlgg a saf

conceaﬁwﬁ 308 vl Thesemple Wasincyhated iy Sdeat 87 nagtéﬂgwmer at 650

rpm. THES thd enpROWhd bidlyzad h@aﬁhspf) 2t ]hﬁS \B%?f&' f¥€a 860, ()(Rﬁmolecular weight
invention'to a patlent wil | re erab gnoccur W t hout

cutoff ggmirage ewlwghtawnh etz;sttm%n@hwp @{ Bwffer /n pdpguaig pertion of prior art
Qp VEbd GBk Bl et z%tclf WAk EBP Qf c3fa8 OOlg]@i%eﬁfﬂu? rathéle saved for the

adm nistration of the vaccine. 190] The invention
deterfipatipreef the arnduns eﬁRﬁAmﬁtﬁblyoiuCIemrds,zathecsan@@lrﬁpt profadyre.
m RS e e | t ent. a
(0026 Mo Bk WRSuRE! R, Gl PRIOGD o i socondary
structslm:tenmme(t a»tit;hirsﬂhe & Pspiqyal atmmmts (bjo mclghé ode@.seA-&lbated QB VLPs

ul ar The ne my
and %n m it @Eer 2 as %t éahnga{ﬁ%(art& with RNag ulga ner% oade&3 on al 1‘;’ agarose gel

var i ou
contafifithgd) etiilivom Gitinidd(tyiealigrabd pRefiérably lat a B@icﬁii&dtﬁtn be 0.5 ug/ml) which
adm ni stered by inj ectlo |nfu3|o |nhalat|o T
mte“é siptetheyiee aryosrtm&‘t‘FFéP A D5 %faﬁWé‘F g1 1acide g pqual amount

of loAliBg CEINVUPRLE $ealiBOd 8Y t&feﬁﬁfnhﬁgebv)‘thﬁeth@dﬁh@ &Ip@ﬁﬁgnt the protein
intramuscul arly, intravenously, transnucosal

concenirgtiens f thelaripr art B \rfaaqt beipg ticsied with RiNagsfeand % ¢ BNascA-treated

QB VIXOSHBABRANRY oFOIREARIR] oG8N EYERPhe hhufucture (BIO-RAD)
adm'ni stration include sterile agueous

usingpiypiseldy eed pesferably |A1bl}m1@r(PWE)q@ﬁe@ w@néasé ut]i?%lﬁls agoint” as used
hereift Ui HaLMRS Pmﬁkﬁft%t? © et ﬁe@%ﬁ%@feﬁgiy\@&séAq{egted VLP, and

propyl ene glycol, poly ene vegetable ol ls
even guary peeferably \RNaseA-treatadi QBn]VbE,t lahded @r tharget desst ot sliffandtom the

amor%ls of ép% 3 OJViﬁt efe%w tr%]r argtg{)ﬁe%gﬂ ‘foc'atd&? org g]?esgc‘él %9%&9%% 5%,

I 'ntr ease °s
preferably by more than 3%, and even more preferably by more than 1%. After electrophoresis

for, typically and preferably, 1h at, typically and preferably, 80V, the gel was exposed to UV-
light, typically and preferably as described in Sambrook, J. et al., eds., Molecular Cloning, A
Laboratory Manual, 2nd edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y. (1989), and hereby in particular, as described in Chapter 6.15 and 6.19 thereof. The

amount of RNA was indicated by the fluorescence intensity of the ethidium bromide



enhance antigen absorption. [00191] Vaccines of the
invention are said to be "pharnmacol ogically
w@ewepsaRt e” if their admi nistration can be toPEr/BEPB®AS/055009

by a recipient individual. Further, the vaccines of

the inventionw || be admnistered in a

“"therapeutically effective_anount” (i.e., an anount

t hat produces a desired phg i ol ogi cal effect). The
interqatatadr i@ tbe RIN/pePrivk ai‘tn@ﬁlﬁ/éLHsewp beigg tiegted otithaRNaseiAt shaged strong
ﬂuor%s%gt}c 11?%&1% E&Lehzlg ¢ ﬁlne\?llsz A on%‘lﬁ?ﬁ&u&iﬁﬁ V%I’% gftdé &pontggl reduced.
Quantificdt@ni ftthe ﬂampkcanm:t intensityt be densuemetry/ (achhk cliDn 8cientifitt Imaging

e o
Systant) ARG b, rat L B w b @y e et ity Foscdnde structure
comprisédEby e RINgseM -trbatéd GLPig 3éso thagil 0% (Vﬂioup akgenihegis ¢al to values of

5.9933E i i AV s B R S AR i i i etur Samprisd by

the pAGCRPQRWLEs Adidtip Geattd wih RSasdA @IG 1)hen a vacci ne of
the inventiagn is adn1n|§>ered to an i ndividua
P

[002Q4} ; Msspoppg Hatihe cmopAf st RN comprisgd by éffespﬂoaar&ﬁam% 1s 300

png p& mP LRSI PSHRRIANMES b ReBOE dieibddRR! EXAPLE MDY ﬁl‘é' dttbunt of
the efficacy of the tonjugate. Exanples of materi al s

RNAspiefeambheniisic assk vith sgrongsay siricoe tsmaisd withinde RNaseA treated QB

| oys, urc
vLe R0 Rah SO o e B PR RO I 6 e meqfyLp of e
variofls exparimed®ck Publ i shing Co., (1990)). [00193] The
i nvention provides a nethod of using the conpositions
of the invention for treating and/or attenuating
di seases or conditions EXMQMMUEB the at |east one
antigen of the inventio
pat hol ogi O™ FAHER!S Qaé(dm'fysgﬁ sﬁﬂcmnp ot Riban
[00194] I n another aspect, the invention provides for
the use of the conposition of the invention for the
ZnSOyelepdndett degradition ofbd nedeve ntid tartert vfaVhent of di seases
in an animal or in human, in which the at | east one
antiggn of the invention exerts an inportant

[002Q54t hé&rierart@P VLA €19 os/mIEXANRIEERS puitDow)s imybatedin tharresence of

2.5 Zr?SdWét%@"(E Yor 24R1erHk ‘?%sﬁﬁiné Q%}I{el]ﬁé wak Hialykgcﬁ a2 MBRSufkr in a
e invention as well as-the nore Specitic terms

300,009 micdecular weight S4t6TE membepe Viwsight witthend tﬁm@nf ¢xghdnging buffer. An

adeqlllllag({/ g%{io@ fplﬁ!r:: gagt( E/LV% ﬁ%‘ﬁg the’%Pl%Q %atyfif t {r«gl?ed vgilth ZnSO4 but

Ion Ke are, 1n
rathemisgved rfot Iﬂlesdelemmpitlen f ahe (amoamtdof RNAL @rdfemldy nuclelc acids, with
1gl'%scrl ion of the f:@y es section. The terns "prior
S€COo

I%gw PR RIACINS e specific terms "prior
[0020] t d(lb &ﬁﬁﬂﬁnne e ambudr 6f RMQSpI‘e’fe%'b% anecleichacid,i With @sondary
use W .t e .sectlo re
struclipS qPREC Ly b8 i B B vl et o, i o oS dreatfy OB VLPs
and PrikSEE QPVLPS Mot beiak | tatedSwitle TRBOREke 10ad80 &4 OB6 Udhrose gel

WD 04/007538 ar, in
containing ethidium bromide (typically and preferably at a concentration of 0.5pg/ml), which

intercalates into the secondary structures of RNA, preferably nucleic acids. The equal amount
of loading of VLPs is realized by determining the protein concentrations of the prior art Qp
VLPs not being treated and the ZnSO4-treated QP VLPs in the same experiment by Bradford
assay following standard protocol given by the Bradford assay following standard protocol
given by the manufacture (BIO-RAD) using typically and preferably Albumin (PIERCE) as a

standard. “Equal amount” as used herein, means that the amount of the ZnSO4-treated VLP,



particular, in EXAMPLE 1 of the present application.
The ternms "VLPs of the invention" as well as the nore
waepwei3i7g7 terns "o VLPs of the invention", "ARDBEPMLI?ES5009

of the invention"” and the like, as used within this

exanpl e section, refer to VLPs in accordance with

t hi si nvention, and, in parggcul ar, to VLPs obtained by

the inventive nethods. ver, for further sake of
prefesblyplnS§4-tpcatad 2 VEPniwadademdbegddidecs nit Beffer fromihé hmaunt of prior

o VL R T CE B ORI Bl 5. sty o

than B%l, m@ewalrpioee pl(efdrabdmby fmre thyrpi BalAfier alecirqphedesis &iy) tgypwally and

prore BT ppiec s 55, Mohel o RG] ¢ TP AR SBR anc

prefetablynas deEZh@SdE i Bamatireuk, Y/La?al als., Meldculas Cloaig/mrlaboratory Manual,

speci f | er.ns e treat Qo Rs", ™" S e
2nd. B35 ClbSPH HATHE 1P RSN, FEsGall SPi T <ok drgiod and
hereb\i;ﬁigtphﬁigulaf @k gés‘gﬂb&ﬁh Chaptel6 p5 @h&b: ag |t%eré<ﬂ'f 'E]fjer drf@int 61; RNA was
tal ne y. t i nvent i t hQds as criped 1 n_ .
indicglpd, Py ihg Somerane IPEPY Y S LndIERSrQrBifftorsal Iioghe RNA” Prior

art QF Na P @t BifPSreaftd sHhdd zﬁs‘irohg ﬂu&@&:@n&ﬂﬁt@ﬂlsﬁ GvHile EH'EBintensug of the
netal ion treated Q VLPs "metal ion treated AP20

ZnSQA peateds VP s |strrrgly apducess Qpapfification of the Ryosepgenee intensity by
dens13ﬁ1§étﬂy odh®" 113 mieﬁﬁf ¢ Mmﬂﬁg% Ryeles) %ﬂl)«'ed' " thé Nehdufe of RNA

LPs“obtai ned by the inventive nethods as descri bed
prefegablyi nucleir. ackig AN Ecandeypitretyres howid tohegriOfirentad VIL%m 9% of
f [
tho Bl R Ao hanl ABALE R, % REn o ieuelits Mot (HtHor an
B‘@)Ppnetslmnggreptbémth@gsoﬁu m of LB liquid nmedium
nt n

[002(?7;? on%s e ﬁn%tr %g mou@rg%&ét 1?08‘@%{&3@%? %eﬁgrrg)g gwo P is 300
Lg per ag iof YLPTdsalcicnainad by elit melﬂhde describedl in MEXWBIPEH 141 thd Antdiint of

for 16- 24 hours w thouyt shakin The culture was
RNASHHs segoreiary Srgioratcaingd 10 1O thes 70501 SERICHALD L s & e psr e of
vLphedi um containing 20 ng/m anpicillin, and incubated

at 37C overni ght w thout shaking. The resulting second

i noculumwas diluted 1:50 in MD medi um cont ai ni ng 1%

Casam no acids and 0.2 % gl ucose in flasks, and

i ncubated at 37 OC overni ght under shaking. The cells

were pell eted by centriE&@MﬂIErﬂ and frozen for

K

BB of B Ve SR oty SOS AR B S if B pleice of

Tr i sdificrenppiByiomic macﬁmmlﬁml'es resulling 96 tensseroblxd QP VA

freshly prepared PMSF at a concentration of

5m crograns per m.w thout |ysozynme and DNAse. 2.

Sat ur at ed anmoni um sul phate i n water (SAS)

(A) Disassembly of prior art Qf VLP
[00208] 45 mg prior art QB VLP (2.5 mg/ml, as determined by Bradford analysis) in PBS
(20 mM Phosphate, 150 mM NaCl, pH 7.5) purified from E. coli lysate was reduced with

10 mM DTT for 15 min at room temperature under stirring conditions. Magnesium chloride
was then added to 0.7 M final concentration and the incubation was continued for 15 min at
room temperature under stirring conditions, which led to the precipitation of the encapsulated
host cell RNA. The solution was centrifuged for 10 min at 4000 rpm at 4 °C (Eppendorf 5810
R, in fixed angle rotor A-4-62 used in all following steps) in order to remove the precipitated



3. Buffer NET.20 MM Tris-HO, pH 7.8 with 5mM EDTA and
150 mM NaCl . 4. PEG 40% (w v) polyethyl engl ycol 6000
WO poobigT7788 sruption and |lysis [00197] Frozen cePCHERBDE055009
resuspended in LB at 2 m/g cells. The m xture was
sonicated with 22 kH five tinmes forl5 seconds, with
intervals of Imn to cool g e solution on ice. The
| ysate was then centrifuged'at 14 000 rpm for Ih
RNAuUsinm theaoliitiore dibe sipefitant conmtainihigehacrelebsed f digpatic Qf cedtepdein, was
cribed bel QW Wer.e al |l perfornmed using the sane
used?oétsﬂ?ne chromag %g&lp M’ﬁ?@é‘s?g%t ed. The supernatant was
stored at 4 C, while cell debris was washed twice with
B.. After_centrifugation, the supernatants of the
(B) Tigifispliona s tinQh PRORTIIh DY Pt SECRER. CRPREPEGHE Aish by size
exch,[sﬁﬁlﬁaina&,gﬁ@ﬁyjrat ed anmoni um sul phat e solution was
drop w se under stlrrlng to the above ool ed

10029951saifée sypcEnaladt ghthe gisapsemblypsaction, canfaining they mprc gopé protein,

host ééllfﬂrbteﬁlg aﬁ@f‘e@iduﬁ’lq{ob’treéll RN, ORsadilited A%50h w?a@ér% @th@ lBonductivity
he solution was | eft standing overni ght

belov& &AMy ey gediwenloadrdxantai y P ephatosg 4 qotimm (”Xési 6/%@ qﬁlh Amersham
BIOSJ&EG)O aht %Bluﬁﬁswz\@ae%lhﬁfﬂra%dt ﬁkf@reﬁaﬁﬁlvlflthaf@ﬁﬁm s@fiur %?{%ghate buffer

amuoni um sul pha and centrifuged again. The I ned
pH 7s ipe phatiemaf gle\h@md pasd peadein a8 agSASPlighed A chesicr gragicnl toe20 mM
sodilﬁ@%ﬂbgé]ﬁ{er}’ 568 %ﬂ\gfs (ﬁlﬁh Uﬂlgﬁa@zﬂld tﬂ:{f}tﬁot% lszIs SP%c%%n Ll?lfclé 1on volume
standi ng overnlg was ce e next
of apptox 125 @0 JThe plnmmhtograﬁhy wancarriddeoud mraomeunmturenvlthaeﬂow rate of

i 8 s a0 B R DR AR Dt ot v

[0021 (kl) a d énﬂ the me@n&@tﬂbﬁh@ melated -QB4®acplbtem1(theTeﬂuteda frpatik drom the cation

oxcnigl e BfmE R PR 8 Ao APyl s R HE il cvsico
320 Iﬁpwhhmﬁmwgwg}@u%%ﬂ?g?ﬁ? ﬂ)o];ﬂﬁgsrddgmigllﬁ)lsﬁlﬁfdg/tfﬁogﬂﬂl@odlum
chionGpid 615" T REROFREID, Ve e o0t BaBE (RS REDGg rote of

2.5 nil/@iif ahd thatabSiibahes wasl idbiered hio268 nint Bl 280G1HE emadhaﬁsi &5 & were
0.65 M A vol une of PEG sol ution corresponding to one
collegigd-f of t he pool ed peak fraction was added drop wi se
under stirring. The solution was left to stand
overni ght without stirring. The capsid protein was
(Cl)BéQfF?@ﬁY@ﬁthBQBé@rﬁW¢1@@ﬁ%| on at 14 000 rpmfor 20 min.

[002i1t] V‘@’ﬁnﬁ&?@ S&Lx@?t‘o'télg ?212 b3/l 1 50 AR s&ﬁhﬁ@ atg%heg%g, one

| 0aded again on the Sepharose CL- 4B colu ]
polyanfomiet ingerampleewe §digan, lnawerelb; wieh 17 2 M éal waitarh aredﬂ?ﬂﬁi ®AM in

water) WO ifed®h RO WAl concentrations of 1.4 mg/ml coat protein, 0.14 mg/ml of the
respective polyanionic macromolecule, 1 M urea and 2.5 mM DTT. The mixtures (1 ml each)
were dialyzed for 2 days at 5 °C in 20 mM TrisHCI, 150 mM NaCl pH 8, using membranes
with 3.5 kDa cut off. The polyanionic macromolecules were: polygalacturonic acid (25000-
50000, Fluka), dextran sulfate (MW 5000 and 10000, Sigma), poly-L-aspartic acid (MW 11000
and 33400, Sigma), poly-L-glutamic acid (MW 3000, 13600 and 84600, Sigma) and tRNAs

from bakers yeast and wheat germ.

(C2) Reassembly of the QP VLP by diafiltration
[00212] 33 ml purified QP coat protein (1.5 mg/ml in 20 mM sodium phosphate pH 6.5,
250 mM NaCl) was mixed with water and urea (7.2 M in water), NaCl (5 M in water) and poly-



saturation (wv). After centrifugation and
resolubilization in NET buffer, capsid protein was
wo odes’7en a Sepharose CL-6B col umm for PCT/EP2005/055009

rechr omat ogr aphy. Di al ysis and dryi ng [ 00201] The peak
fracti ons obtai ned above were pool ed and extensively
di al ysed agai nst sterile mg%er, and | yophilized for
storage. EXAMPLE 2 Hydrol ysts of RNA encapsul ated in

L-glytarnio pcid (2 mgim\liPwatgy M¥Na §4600). [The 20lRine PF the mixfute wis S0Inksind the

ot BB ORRERS 4 ol by TR 0 B PR 0y e

and (RA\Nagéwl oly- E@Itam@, acEMThz eriktaredyast tthela dfaﬁhﬂted at room temperature,

. conce TIh | e was_ jncubat .
amaing oy 2 w33 Rkl Ry A SRuGe PRy A RS mumin
and aS;ieﬁ’ﬁéaﬁe i@ ratk ol 2yy @timag & nahgddtial ﬂdBS’lthﬁ(f]ﬁfppmﬁtuausing a Pellicon

000 no| ecyl ar i ght. cutof f menbrane over ni ght
XL“W“% an8r‘f%mt‘4gﬁgﬂ‘8§’8ﬁ§ﬁg]gﬁji Blif fer. An adequate portion

of prior art Qb VLPs fromthe sane batch was not

e%t ed with E(lglégeA but rather saved for the

tr
Analygis ithy st ™MdSanount of RNA, preferably nucleic
acids, in the subsequent procedure. [00203] To

o0 S5 B TR QB a1 T Ll 05

[00213) ualTha reassainGled IQB- \KEPsgh&Be préschtivas fof'etd’rﬁﬁélﬁdn@c Mhdremolecules

o gl i, B AR £ AR 52 3 bl M5 T S SRACE and

comﬂ%fe@rfbdﬁe ?ﬁMRirEWE'WLIaT’[dle RERE @I Q[}-MLP@ SRBRENbAE P Bisulfide-
) ich intercalates Into the secondar

hnkeétpﬁlereme%el cxpeRgric fors ef tis|cpatrrreteis eimyiar sthe prigr @a&%ﬁ VLP,
1ndlc§{fﬂéutﬁ& c@tfrec|t QRS RfanMiaiht bf HeCRhi FBRinDYnidah A cMsBbled QB
hin the sanme experinment the protein concentrations
VLPéEIGtQHe prior art @ VLP not being treated with RNaseA
and the RNaseA-treated o VLP by Bradford assay
foll owing standard protocol given by the manufacture
(D2) F3dodrem)ic sisé afithe i Kb rpasserabled wf the atsbencpaphdifferent polyanionic

d h
oL 5L BB UGN 72,320 7 "

[002134] ef Srmbley oRNlas Of- Vklésateaﬂenih@d imne gresencermf alifferent polyanionic

macrgmelfec:eurleasbalsﬁle;f'\ilgef Pr E.?l%gg é‘%{?n <F1> 4{&%?\%2? al%r%ze@ﬁsgt?alytlcal size
exclusioe fcaroafatography and asrhpaidal Mdltke plicaateQp iR H&e gaisseh;blem& VLP

than 5% .preferably by nore than re .
show B e ey o RS AR S B e Pk PRSP P i art Q3
VLP}isificatinlg|the eveehllsizf @datrhoture loh thztreaskoniblenV LY ishel same as the prior

V£ eferably, 80V, the gel was exposed to UMV ght,
gpi cally and preferably as described in Sanbrook, J.

et al., eds., Ml ecular doning, A Laboratory Manual,

2nd edition, Cold Spring Harbor Laboratory Press, Cold

Spring Harbor, N Y. (1989), and hereby in particular,

as described in Chapterpgalfprand 6. 19 thereof. The

In vitro assembly of AP205 VLPs

(A)  Purification of AP205 coat protein

[00215] Disassembly: 20 ml of AP205 VLP solution (1.6 mg/ml in PBS, purified from
E.coli extract) was mixed with 0.2ml of 0.5M DTT and incubated for 30 min at room



anmount of RNA was indicated by the fluorescence
intensity of the ethidiumbromdeintercalated in the
WRRAG/O0PI8Dr art Qo VLPs not being treated w t hPQRMEB®AS/055009

showed strong fluorescence intensity while the

intensity of the RNaseA-treated VLPs was strongly

reduced. Quantification of _the fluorescence intensity

by densitonmetry (Kodak ID Lientific I magi ng System
temperhmye @ mlheftS MhbaGmasraddet arid\the npxtufeewasithen mgehagddcfor 15 min at

60 °(gl\%1 s‘ﬂg\'{ a@&g@@%@ﬁ{e %T%E%H{eﬁa%%%&&t%\g/g r'P%e ‘iilﬁ'gld mixture was

centrifged (foteiSosvall 8834,d 00 g)86 nof, 28-°C)andothe supernataniuwds discarded and

e p el Pt pBUE < YiGRPoa N CBROVERSS onen imige o

30 min gtafoeth w'tﬂpbraRMStﬁé\d(sﬁhﬁoﬂ)was[&lﬁlﬁfM] to A5 618 By atididibn tofid.5 M

unt. of host. RNA co Id ior art o NLP .
Nt fhgn pPisiEed: (OP bl oD By 19 Fn A st obain
supeﬁasﬁrcbﬁ)@ﬁmgmuﬁéw\dah@r&an the amount of RNA, preferably

nuclejc acid, with secon )si_structure re%(l)ned Wit hin

[00216h o  RREQL Bxchpneg: chgeregiosmenby; JThe supematant, (586 3ROYsE Wapglilpied with

20 mMiviled RadfiSf d E&HREARIHOf hfprék. 2 M8 PRre BRIt sWiuBoP{vad R8ded on
vari ous experinments MPLE 3 Non-enzymatic

a colpp oh6 i SE Sspharess FENAmeswhermRiossienea) I‘ﬁl@n‘%ﬁp ehaenstycraptlibrated
with 99 Qrﬁ%gsﬁﬁlgﬁ{‘%]?;s%]%athﬁ HlGO.# ﬁl'lf?er aﬁ!&gr R)Q&]ﬁ? Nthe Qf)luﬂm%g)s washed with
48 mhoff Seigumy Hh@snbawéﬁl 6 ﬁ b fpﬂ@%ﬁérbwhmpn Qi’ @mbp@dsmt protein
by a ﬁﬁeap %gt %tqg HBglagB}\f%r b& E&ﬂulhh gglgﬁiggﬁlhﬁoﬁ}ﬁ@gﬁ? bfthY ffath peak were

agal er In a ar wei g
pooleduiangf dnatyeed byrDSPAGH aidt Ui sriectonseonyi dwcarfling o HINGPAGE, the

f f ' .. V| Ps
solaitcbl prost oS RO B 38 o BEA oyt b e
uv spamesbobp,rthot pmtedecmmmam was @b nighel @otalianiouof 123N, taking that 1

refera nda struct
s ShRRNOENE T 5 (B30 Boo ok EFRERY P WA of 2B B 5999)
over gDl 0O A260ND,290) Bf2¢ indivhting thatl thd preparatdm invesséntiakty fraclaf nucleic

structures remained within the VLPs, equal anmounts (by
acidsyei ght) of ZnSO4-treated Qb VLPs and prior art Qb VLPS

not being treated with ZnSO4were | oaded on a 1%

agar ose g cont al ning ethidiumbromde (typically and
(B) prAe“IS@PI%{BPfe/Ag SViffhcentration of 0.5nmg/m ), which

intercalates into the secondary structures of RNA,

002 °\ A&ty e rdE 0! By ONROHE ek Rsp] v Hulddhrotein

fraction Fioan hisoxt iwis diafiltritb® afd tencerdratedPy ViEIPSo A Qirotbiai dogcentration of
treated and the ZnSO4-treated Qb _VLPs in the

1 meglia 2 vl sodymmhasphale @Haééaﬁpoﬂ% Pf &k sl uon ¥ aﬁ?%ed with 50 pl of

5 M RaGt s‘éﬁfﬁbn ghy ﬁl@umedt Be4$h @fjlfoeﬁl‘:{elﬁﬁéﬁﬁref ohd R)Wnﬁlﬂ)n of reassembled
standard protocol given by the manufacture (Bl O RAD

VLPy, &3 thg rpigire wps shoxmdbyp perteeduging SBSHRART apdpEREZE)cxelysign HPLC
(FIG 5A). A TSKgel G5000 PWXL column (Tosoh Bioscience), equilibrated with 20 mM
sodium phosphate, 150 mM NaCl pH 7.2, was used for the HPL.C analysis.

[00218] Assembly in the presence of polyglutamic acid: 375 pl of purified AP205 coat
protein (1 mg/ml in 20 mM sodium phosphate pH 6.5) was mixed with 50 pl of NaCl stock
solution (5 M in water) solution, 50 pl of polyglutamic acid stock solution (2 mg/ml in water,

MW: 86400, Sigma) and 25 pl of water. The mixture was incubated for 48 h at room



standard. "Equal anmount" as used herein, neans that
the anobunt of the ZnSO4-treated VLP, preferably
wQ@p®oe31seated o VLP, | oaded on the gel does POI/EP2005/055009

differ fromthe anmount of prior art VLP, preferably

prior art Qo VLP, |oaded on the gel by nore than 5%

preferably by nore than 3% and even nore preferably

by nore than 1% . After el ggtrophoresis for, typically
temperatirg fl‘el,aﬁ doratatign pfircagsembled i VIR inythg rmixlpreeW@r ghiobyp, bya®; reducing
SDS-?J)?e yfc'zgggé gszin?}l%]g% l(’?fr(# :g%n_'g éoépf)@% n i t@ﬁnlglxture was almost
compditle (imdomordféthntortge VAP ahowmp arhyghvh mselhbly fotbl@ldy thao mhe AP205

r|n Lab r at
coat pRlefgRerieh i Hecian e At il dniOFif bera ecIF BG ™

described in Chapter 6.15 and 6.19 thereof. The anopunt
of RNA was indicatedEgﬁvgpﬁgfluorescence intensity of
t he et hi di um brom de Pated into the RNA. Prior

Preparatibh ofdhc MaRembRi UL r thé Sratsetbll GER the SrbdeBEOof polyanionic
fluorescence intensity while the intensity of the
ZnSO4 treated VLPs WESTURQIEHIESy reduced.
Quantification of the fluorescence intensity by
densitometry (Kodak I D Scientific |nmaging System

[002154, oméemﬂqﬁﬁp%wn%ﬁemmw ardisclasec e EXasmnje ﬁlﬁ@ﬂé& are applied to
recorﬂﬁhéiﬁly?r&dﬁcosﬁﬁ&m Yr &t VEP W €S c&pg%&d%sséﬂﬁglhese VLPs,

treated VLPs is 9% of the anmount 0O preferably
and pygiéy thic obadicd soat\preteing elthp aatirgsp@ndmscRNAa%laMumnlabexmémental

cond%ghso&re %{ehta@%@dﬁﬁ é&ggrcraonfll}ge't ﬂ% ]962{1 gst fMot tﬂe ZJ&%% leg qp?’g‘g]or the

sum ng NA conpri se
reasspmbled GArYLIb VLP is 300 ng per ng of VLP as determ’ ned
by the nethod described in EXAMPLE 17, the anount of
RNA wi th secondary structure remained wiwth the ZnSO4
treated Qo VLP is 27 ngEXaMPig 7of VLP. EXAMPLE 4

GBS SRy APoulEe g Moy spis P E 8k BE CBVIsf g dpyenton

polyanlonlc macronol ecul es resulting in reassenbl ed
(A). Disassenbly of prior, art VLP [ 00208] 45
[002 plAt gico dc@yaq;@psu(ltgbls fﬁﬁ F?leln%l§° ér\fﬁsn%t]qg?zed according

Langgiﬁ@é"cfaq) r(d9@n @i)lﬁf@' Frank-2’-EBSoxyERintHY iPResRBRIFOm damBMal sources.

urified fromE coli |ysate was reduced
The weﬂaﬁlew qﬁ\rr@w faspoxysotifine i§Prodyesd Pierraetingt trang4{rpatbexycotinine

with ﬂekﬂaﬁélﬁgsumﬂg 'a&ﬂ OfiR solRiGR g hé{f@aﬁiyd %1\:lfj§)d%§ bfc%[}nﬁéﬂ Q:Qﬁiacted

final concentration and the incubation was
with @blntqu ¢ongsntratgd an @ ratary owmaprratored aeqrystalliged dfrom cther-acetone.

Redu% idrf & tHch%&PﬁésEér Wich: lltﬂm&fapué%ﬁ&ﬂ} ﬁ}zd'hﬁ@ étﬁ&itﬁ’énfgé&u‘éé‘s @lns-3"-

e encapsulfated host ce he so ution
hydr@fefmemb’hn@eue f Bhe 1D-smeainydihydroQOnetigrinigeting BCtheEppredited fby the

addit‘%gj()? s&ciniicpan{h.ggr?c% iR B9 End. $h8 olltich i€ %ou#%&%tédnona%l Jotary evaporator.
ol'T ow ng s PS I n ordaer O renove e
Activatierc biht ambdﬁngrdupdmuusmusmlwaahtmed Bh edditiymesfriZd @Gt -Ethyl-3-(3-

cimef B BT s PR NG 1 AR B Trat (N TSE apaling e N
hydroxysuccinimide ester of O’-succmyl—hydroxymethylmcotlne (in the following abbreviated
as “Suc-Nic”).

[00221] The prior art Qf VLP and the QB VLPs of the invention, including the RNase A
treated QB VLP, the reassembled QB VLPs in the presence of different polyanionic
macromolecules as indicated in FIG 3, were dialysed against Hepes-buffered saline HBS (50
mM Hepes, 150 mM NaCl, pH 8.0). The nicotine derivative Suc-Nic was dissolved in HBS at a



(B) Purification of the Qo coat protein by cation
exchange chromat ography and by size excl usion
w@ booots78yr aphy [ 00209] The supernat ant of t hePCT/EP2005/055009

di sassenbly reaction, containing the dineric coat
protein, host cell proteins and residual host cell
RNA, was diluted 1:15 in ngeer to adjust conductivity
bel ow 10 nS/cm and was | oaded onto a SP- Sepharose FF

concantratiomof] 3K | B2 O, wa added tandifferastrQBiVaSs iselntians.(0.THhenM) at 1x, 5x,

50, TR ADE B arecdt i nenmeieR pRPBrioBeriHE TBbo A cupker. The
reactjoh @blatiohsWage 86 diglystd BaihsbYIBS, FH SN @uastt ¢0000tMa)2ashNtozen in

. odi u 0S mvl sodi.um chl ori de and t

iquic P A STt 0 Gl e e JETYPBRE Pl Tivisat Wi Sysies on the

surfaéPofMp uddie fEHafERbOM A0 oM@ SThe FEsultR c@#ﬂlerﬁkoﬁjﬂ?@f@ was termed
tenmperature with a flowrate of 5 m/mn and the

herein [prént lae €QfeVIRSNieimni {‘QP &d-Paaf tikggvantioarer”2®epeatively00210]
In the second step, the isolated Qb coat protein (the
eluted fraction fromthe cation exchange col um) was
| oaded (in two runs) orEXAMPBEgEhacryl S-100 HR col um

(xk26/ 60, 0 am Bi SCI e ui |l i brated

tt b o BEe i pB e bt Hpemeor | de:

pH 6.5. The chromat ography was carried out at room
(A) Iinenipatidnofenivé th a flow rate of 2.5 nml/mn and the

[0022;:2&’ SO W@&S& ‘;ferﬁ?g gL EhiRlwgd Qa&m(a%a)ciw%g g&élgf;ﬁr% f.t§ t]%:;.a]c prior art

actions o were col |l ected
Qp VILIPeNiQlavd the 3 WLR bfthic snvieidINikc vEtoinek,i reghe@lyelypaherpinahbeeNigotine

derivhielisBic! g alhSORp WBAGRE0E WP ide e FCand injected

suba(tgneBusM' inifo ﬂﬁﬂﬁ’f andadicht Eﬁ@ﬁm@ﬂre@wM 14da%8 bfter) thefse intthdeghtion the

to the f t .4 mg/m i n,
micg B S P SHLE o T B 5508y 1Ll e
boosﬂ)aﬂié(ﬁméhﬁ@bﬁe@lﬁc AMibed e atetid setum WM ¥tdrminbd®y WIISALr es (

each) were dialyzed for 2 days at 5 OC in 20 mV

TrlsHCI 150 mM NaCl pH 8, using nenbranes with 3.5
@) Btga cut of f. The pol yani oni ¢ macronol ecul es were:

pol ygal acturonic acid (25000- 50000, Fluka), dextran
[00223)| f Mierofite\pBIGBE AMaAEorpODOAC) Wirg nraated puiryight wglpémg'/ml nicotine

[ 0 . [ ), - ] Ci
con i HS ST i R ! 7a A B g e s)
and tedkéngs witk 284 BSAdinV\PEﬁatsegtewcm ad@x) atRﬁﬁ'stsnmliluyiona‘ int 206 BSA/1%
FCS/@%LPF:H ﬁgt(:%logfolf %}a; Vgeq‘z Ef%ﬁﬁ%%% Ilé?nﬁ ﬁg(g];%{) bé'lil ﬁgérogem E} beads
(Phaﬁﬁ@na)rMﬁdaQ:l HouisdiBcubatie@dat \wbdrh temie&ituralﬂﬂ: plateawéré. vlashdd ahd HRP-
ter), NaC (5 M.in water | utam.c acid (2
abelli) GrioriehqtastiTe e SXBE0) TECTHE Y oPUFEIONE (R I Eor dickson
Immﬂhﬁ;ReEercH) Ig(}(ﬂ EAwbitf dnfidhozongent Zﬁﬁlb(gﬂfig@)ia trieanti-mouse IgG2a,
re 1. ng/ m_ coat pré) Ogm\/INaCl tJEO
Phanmng? ém IgE oat anti- mouse IgEg were adde After 1 hour incubation the plates
were washed and the color substrate OPD (Fluka) in citric acid buffer was added according the

instructions of the manufacturer. After 5 minutes the color reaction was stopped with 5%
H,S0,. Optical densities at 450 nm were read in an ELISA Reader (Benchmark, Biorad).
ELISA titer was defined as the reciprocal dilution of the serum which gives a half-maximal
optical density signal (OD 50%) in the ELISA.

[00224]  All the QP VLP of the invention -Nic vaccines induced nicotine-specific antibodies
to a level comparable to antibody titer induced by the prior art QB VLP-Nic vaccine. (FIG 3).



and 0.2 ng/m poly-L-glutam c acid. The m xture was

then diafltrated at roomtenperature, against 500 m
wW®@2008037T81 Tri sHCl pH 8, 50 mM NaCl, applyi ng aPCI/BBR05/055009

flowrate of 10 mM/mn and a perneate flow rate of 2.5

mM/mn, in a tangential flow filtration apparatus

using a Pellicon XL nenbr ag& cartridge (Bi omax 5K,

M1 1lipore). Analysis of the“reassenbled Qb-VLPs (D)
ELISPotiteest foo serui mhioksudft thel éhrbo miies pem grévp @ere hdasurpd Gz 1the total IgG
e.r e t
respobFur B BE GG 1 SR ol 1, & S BOEAIRE Pl g B BB P

of thelin@intioa matcine CRyrewmnitar antaé ;m:eolf thy pri@rastrGRIVEP-Njc BloGnLACE
d ared to the rlora assenbl ed
100230 PRI Ao S o R e SRR R iy 21

measated by @Kmmrlrm ptior are QP VIIPhNicdadicedd Th Btype oﬁllnﬁiiuina fresponse with a

P, indicati t t .
high bl e o g Ardler 16t e St 05 3 N Seepeed g vEP N
did nbh&feetetas BTt edbidaradiddllg dducel) the (g02h titdy %@ﬂﬁﬂg&ﬂh €ati®i 079.006,
S reass nbled in the presence o

th
and t ?‘feéﬁleawbrf& SV P G, XA (heegiopgrt Mgl 913? feggsembled QB

VLP-Nié€ GacBifed 143160 highePTEet Qs BhyIo a0 E2) iy BbBpar&d tolth®prior art
-VLPs reassenbled i n the presence. of different

-NignThisiig rqﬂﬁeﬁ%ﬂmt@fclﬂ%ﬂa@l st watjos dewerthanx@ph, gndicating a

more4i(h§I t}peq@g)oﬁée%))w% Qie@;ﬂfélo\f 285 M2 ARBOML E%b@lﬁ be detected in
excl usi on chromat og ra&gy and conpared to prior art

the seup veqematetttyetly e seassenibéed Qfh VIR Nie vmdarha npéalﬁ coHlg badptaged in
the s‘?%]véc'aﬁaéa%&ﬁégfb} Elg@[}t\hgf NfS the peak representing
|1 C

e prior art ating the overall size and
[00226] r udhe data sliow that the asmsenibled QP/VEPiNic amtasaaichiglsininmogenicity
. ior art VLP. LE 5.1n vitro nbl

whild )t Shmic resiopies Bate sk sttt s T SH iS5 AR ERR: inducing
the plddsamaefigey: 20 m of AP205 VLP solution (1.6 nmg/m in

PBS, purified fromE. coli extract) was mxed with 0.2

m of 0.5 MDIT and i ncubated for 30 mn at

roontenperature. 5 mM ofxAMY¥LEaC was added and the

m xture was then incubated for 15 mn at 60 0OC,

causi ng precipitati DTT- reduc

rotervs Tttt piaEe R BBt 8 VP ot or
Sorvall SS34, 10000 g, 10 mn, 20 0C) and the

supernat ant was di scarded and the pellet was di spersed

[00227) 2Qhﬁfoln)fwﬂg\%é#ﬁﬂ@éﬁ@é‘gﬂbé\bor@ﬂsf@tzﬁ‘mﬂ(Haad21 -10Aft @iRH (SEQ ID
tirri mn at roomte erature
NO: 13 <? B‘Ht?‘v\% oL CYLTIRG 2% sﬁﬁsﬁrﬂgﬁsﬂtsforamp[% Ar yith fwg glycine
residiNg hﬂa@%y@&de tohRIe SthEHndADaR, &vé@tc@énn&lryvs@hﬂaes%M
10 OO% 10 min, 20 0C) to obt a
GG-GnRH 'CGGE SYGLRPG-NH2 (SEQ ID NO:2)
GnRH-GGC pEHWSYGLRPGGGC (SEQ ID NO:3)
C-GnRH CEHWSYGLRPG-NH2 (SEQ ID NO:4)

GnRH-C pPEHWSYGLRPGC (SEQ ID NO:5)

Peptides are coupled to reassembled QP VLP as described below.

[00228] High coupling efficiency (>90% of monomers carrying at least 1 peptide) for CGG-
GnRH (SEQ ID NO: 2) are achievable by derivatizing recombinantly produced reassembled Qf3
VLPs (2mg/ml) in 50mM NaCl, 20mM Hepes pH7.2 with a 20 fold molar excess of SMPH
(100mM in DMSO, Pierce) for 0.5h at 25°C. The reaction is subsequently dialysed for 2 x 2h



supernatant containing dinmeric coat protein. [00216]
Cati on exchange chromat ography: The supernatant (see
wabwee}77ms diluted with 20 ml water to adj ustP@I/EP2005/055009

conductivity of approx. 5 nS/cm The resulting
solution was | oaded on a colum of 6 m SP Sepharose
FF ( Arer sham Bi osci ence) ]L’ch was previously
equilibrated with 20 nM sodi um phosphate pH 6.5

againsuZ(ngyl Hepést 7.2 atodfChysing HEOWWVIWEO vialysisdsiting] tavetriove gnreacted

H f
sl kiR T GRS, HAOSRNRAS 01 £l il Bl BT e
for 2ﬂ30n i MichaGhixova 2520 Reattionmare dialysed ove'ﬁlughtfaganﬁt |20mM Hépes pH7.2
to 1o nai n eak re pool ed and anal yzed by SDS- PAGE and
IPRY Hpaoup} Q@Bb According to SDS-PAGE, the isol ated
[00229)at Igperadcdiate mysh@sﬁ‘ﬁéib]hcﬁésl (829 Wfandnometsadabrging [k tdasti Npeptide)

for pEEE L HCRGHE RSP SOV SR T GRETRNE DK actigibtc by
derivAfbin &ie@i‘sbﬁgleﬂ (3] VLPAEﬁQg/Hﬂ)' fo JoafV agdpss pHO2 e 8 19%old molar

AP205 coat protein. Furthernore, the value of A280
excegsc)f SOHTT fosath AR GaRenstis a;@g@se(qgel:gqulaly@dzlgamst 20mM Hepes

pH7. b Qﬁjd %fe&‘ Gith th() f&lﬁ?no@%fr%ﬁ?@crs@@}hﬁﬁ ,R 1&%%' @UMS(%)rlﬁlqn&fbatlon
nucl eit acid nbly of 05 'VLPs [00217]

Onathslglmbﬁlﬁyrfon%hréﬁ sence of any pol yani oni c

o024 €30I brpepd S COURRCSRLPTND b 6 aAlC BRERIR:S) i
perfounetble_sndarmmmg ofssdmbigd QB VLPs 228 indg/18b) i Bﬂm]}z[ﬁdrspphpﬁ{’ez p,hth a20

o0 i R 0B SR PSS el B s

againk® DD@MAHepes pﬂme ffﬁg]mibﬂ)(l%) ahd HWS(SG-I’TD%?CBO\@FE@ bfficich€ies are

obwlénab)ﬁﬁéﬁel@%ﬁpfw t 5)n°n 9@% & 0%(%’ tﬂ?ab %‘r?ﬁdé% fold

molaf &SRO Bepidei SRV, DH‘S@')'ﬂe?fe@d\@Er Ricidliorard WlafRed bdlinst 20mM
phosphate, 150 mM NaCl pH 7.2, was used for the HPLC

Hepes pal s peemighico TemovRsunsatnigd peptideeTher QBEinREL egupling products arc

centrH'@ e%ﬁgﬁlngts?ﬂ%&ta%fs néie a§az§s8m op,SL %#Autr}nﬁ &Epu@??g&u&&?% qéistlons Qp-
GnRHI&S)upImgeﬁodmdd‘l wofe idmedf le@@G—ﬂhRHk GRHIGGORQR SQMG GnRH and

wat er) solution, 50 nl o lutam c acid sto
GoREH}- Qﬁuaefprﬁhzg ﬁ%?hmr°WWtV@Pé?tld°%/{§%%&@{9 258 gy d ématzgere used

for coliplif. Water. The mixture was incubated for 48 h at
roont enperature. The formation of reassenbled VLP in
the m xture was shown by non-reduci ng SDS- PAGE and by
si ze exclusion HPLC (FIG 5B). The coat protein in the
m xture was al nost conpletely incorporated into the
VLPs, showi ng a hi gher EX’dRbEy0ef fi ci ency than the

AR Sl e TSR HISH A PR’ o

Preparation of the reassenbled fr VLP or the
[002§l?asserfma %jassembiela (5]51 1r8sr-fekeef)1a%cl f(2g919 WSO&gE) fr (2g/1) and GA
(2g/1), the RNase A treated Qp virus-like particle (2g/1), AP205 (2g/1), fr (2g/1) and GA (2g/1),
the ZnSO4 treated QP virus-like particle (2g/1), AP205 (2g/1), fr (2g/1) and GA (2g/1), are
derivatised with 0.714 mM SMPH (Pierce, Perbio Science) for 30 minutes at 25°C and then
dialysed against 20 mM Hepes pHS, 150 mM NaCl. Human IL-23 p19 protein (SEQ ID NO:7,
0.28 g/1) protein and derivatised QP particles (0.5 g/) are incubated for two hours at 25°C in the
presence of 1 mM EDTA and 10 uM, 30 uM or 90 uM TCEP (Pierce, Perbio Science). The



macronol ecul es [00219] Sim |l ar experinmental conditions
as disclosed in Exanple 1 and 4 are applied to
WO ewonlizeant | y produce prior art fr or GA VLP PCI/EP2005/055009
coli, purify and disassenble these VLPs, and purify
t he obtai ned coat proteins of the correspondi ng RNA
phages. Sim |l ar experinentg conditions are then
applied to reassenbl e the bat proteins into the
couplingprodustsl aselafatysed By 8PSiphge. Theasnfpeb dengityzal the Pacci/Ay/Petetmined
. . | i cotine derivative to the prior art Qo VLP
bydeéﬁlggé%éé %IY%EPS of the invention [00220] A nicotine
derivative suitable for coupling to VLPs was
synt hesi zed accordi ng Lapgofgpet 1 - (1982, supra).
Trans-4' -carboxycotinine is avallable fromcomercia
sources. The nethyl ester of trans-4'-carboxycotinine
| pubPskaned by @ﬁa&wtﬁwcltéraﬁlﬁls 6fme QPO YR M@tea\attﬂasmon
met hanol i c suI?urlc acid. The solution i1s neutralized
wi t h sodi um bi car bonkt & the&P extenséadt wi t h chl or of orm
concentrated on a rotary evaporator and recrystallized

from et her-acetone. Reduction of the nethyl ester with
[002-ﬁlt hitupATaerRnestingdcntpasi erd ofrthe R gamesndp pemseamealing to the

3 enth R A1 ot RETROY s RRRLTR selihes lemen cotine o 01
peptlﬂeh eofasddiicint® DAHFRIL of iDﬁEFG’HLh@td rUSdP, in B R(thm&on Witd pQB10 as
olution is concentrated on a rotary evaporata

tomplagy (T (B PRV e cloarh By HRPHt Gwlqvgkasﬁ%ewénﬁeye 137: 133-37
(199?‘} fbh@Ylﬁdthy cMpHsireOfsifh % sl expieliel aﬁd pe¥ified in similar condition

I et hyl am nopr opyl ) - car bodi i m de) and
as depgrihpdiindispalech- ni mi de (NHS) resultlng in the

[OOZ%PPVdﬁﬂé)f)ﬁHﬁg%?Er oxyne %r ?J b dlsass?mllq]le(% Bs, d?s(c):fi?%i V\%nn%xample 4.

Succr ny yh||co I ne
PurifeBb QB ARBE fasior §5tt1te1ﬁ\|I(E 2 ng/hD @220 inM Bedighi phiosphiate §ED 6.5), one

VLP. and t VL P t he i nvent .ncludin e .
de%mé‘écemﬂ\“f"in@lﬁ%ﬂ ( g(ﬂl_lp‘n VREDT WG éjé?rﬁfl G Y Dtlﬂ {4M in
wateif) a8 fieed 16 fthel Fihdl dofdtntrRny fbﬂllmﬁhgnﬂf&‘@di&ﬂpﬂo%ﬁi«”(ﬂ& @&ml of the

indicated in FIG 3, were dial ysed agai nst

respepiiYsRolyonicr arprarapleaple, LA urescind RTTq By miviutegy!, ml cach)
are di&l’)lzgdBQ))[ 2 dheat!3i e h 0 enM afrisited '13@@%@1 FH §2si ﬁ&ﬁﬁr&ﬁéﬁ with

HBS at aconcentration of 121 It was ad

3.5 kBp fouk pEn TheQpolyprpanie gragromelasules) ancs pﬁlvgalaﬁturpskw assd (2é@90 -50000,
Flukayow Qn@uéglg?(a&@ g@[‘W 8Y6¢; S3664" gnd @&60@33%% ?tor YRQAL from bakers

tenpera ure for on a shaker. The’ reaction

yeastopwihedtgen.wer e t hen di al ysed agai nst HBS, pH 8.0 (cut
of f 10000 Da), flash-frozen in liquid nitrogen and
stored at - 800C. The nicotine derivative suc-nic
reacts with |lysines on t BEAMPEREZ of Qb under

R TIS E NETEER T —.
"Qb VLP of the invention-N c", respectively. EXAMPLE
[002?4] Complementary primers coding for the sequence of the AB1-6 peptide of sequence
DAEFRH or DAEFGH, and containing Bspl191 compatible ends and additional nucleotides
enabling in frame insertion, are inserted in the Bsp1191 site of the pFrd8 vector (Pushko, P. et
al., Prot. Eng. 6: 883-91 (1993)) by standard molecular biology techniques. Alternatively, the
overhangs of the pFrd8 vector are filled in with Klenow after digestion with Bspl791, and
oligonucleotides coding for the sequence of the AB1-6 peptide and additional nucleotides for in

frame cloning are ligated in pFrd8 after the Klenow treatment. Clones with the insert in the



Q@ VLP of the invention-N c¢ induced specific antibody
response (A) | nmmunization of mce [00222] 7-8 week ol d
w0 e0val0z778al b/ ¢ m ce were vacci nated tw ce w t hPGDEPRIP05/055009
the prior art @ VLP-N c and the Qb VLP of the
i nvention-N ¢ vacci nes, respectively, wherein the
Ni cotine derivative is Suc gl The vacci nes were
diluted in 200 ul of sterif? PBS and i nj ected
right gtirdatioarsenanslyyed byt soquoheing. éf)qpreamh gridghyrificatigniofithie chimeric fusion
afte e
prote{ i% I?Q:oh ]Jﬁllgé%gE Eagl{/v%?ée?% (ﬂe f{n%%ed Cfmfté& dlégé Ifolﬂs(s%lp P?]gtcc?l Prot.
Eng. 5[883-19) (H)@ﬁ) thatyfoRthd clirématagsplaf tttms wWhihsirg perﬂ')hﬁed using a Sepharose

' t fi tih t _ _
o4 SRRl SEb Erbeiio g5l LD o RETP R i ammonium
sulphateatagd piviied Sprimo dﬂumslve/vgeleﬁmtaﬁbmqluﬁﬁ@nam gleps, Witnflarly to the

/ Ie d.to BSA (BSA-NicBA) in PBS (pH
Procer;lg@rg?sq‘}’e‘?%ﬁg &é@ﬂﬁ’el & (0.05% Tween 20/ PBS) and
[002.@] ock,p gurYKetth%{éh@%pVLﬁ- ist6 5@df§§s@§nﬁ9@%%e%1bed in Example
fferent dilutions in 2% BSA/ 1% FCS/ PBS. For
4. Ptdé'méd’c iAfH - ﬁ)ﬂ’usl@EpISEm(m\%mg/tmelpl XrwM sodium Iph@Gpbyte pH 6.5), one
cubatin n G beads
polys ke PR pEyS (£ BTl B e R a8 thavihpad DT, @5 M in
watenbmdwmear’td thREhzahﬁh&eﬁdatam lolf adi rag/nt Fesiord proteim 0. Iatg'ml of the

I oat anti - se I L J
respof i g omlaate, 4 X it 2SR BT Thpcmixtugs Qg cach)
arc daB/@dfor RafayLdttsi °Oh 26 enM JGEC], R hiMl RgEnpH an@klﬂggﬁexﬁlgﬁ.ﬁs with
anti-npuse | gE, ). were added. After é’gour |ncuk(Jicgg
3.5 kPpgup ply Lhe palyaniopie magrogielpopins 6% pafy sl ariwronpig agt 5000 -50000,
Flukd)Fidxkean silfat (MW S008Cdnd 10060, @igﬂﬁﬁspﬁ?@%pﬁﬁ@ a&idi(Mw 11600 and
instructions of the manufact urer m nutes the
3340.0ligna)y eact i on was stopped with 5% H2SO4. Opti cal
densities at 450 nmwere read in an ELI SA Reader

(Benchmark, Biorad). ELISA titer was defined as the
reci procal dilution of BXAeMBEE Idn whi ch gives a

.0 |
Coufil of PR TIN5 nER A 74 PO 38 o stscefifoa Ap2os
vacc Vh&snd Gy ¥l amyd the Immuniggiion iof Miceawith the BesudtingCamjugates
| evel conparable to antibody titer induced by the
prior art Qo VLP-Nic vaccine. (FIG 3).ELISA titers for
As @rodncpoodfCanfughtes t hree m ce per group were rreasur ed
the 14 and _da
o i e Bogs? fr 0RO esl it et BB e &
[00234] P- RGGDR VY HEPH nvemﬂgﬂm vaygei n@G}GLHt\éYH{HFHLar {"Angloe 2"),
i1e he, .pri or,.ar VIP-N c vaccine. FIG _,
orvyrifiEOehe e s s irthe fteis,d PR kg 5
CGPFHA (“Afido 6YEXYTHPF qu{n@o I”)LTE?QHHPE Q“AwguEBf)SSGGEIEF QAo 9”)
art goyLP N, c, induced a Thl ﬁgg I nmune response
DRVYIGHCL Angin 16 ls?&*YY@@F( Ao .aad DRV Gfes 4//1ngeg 157). They are
used o @hdmi¥d Scod Eﬁhgt td 1R rehiembBASAPi0seat ek UYLEs bMekriddin the

not affect the 1g@ titer, but drastically reduced the
folloyingpa titer, resulting in a ratio of 0.006,

[00237] For peptides Angio 1 to Angio 4: A solution of 5 ml of the reassembled 2 mg/ml
AP205 or GA VLP in 20 mM Hepes. 150 mM NaCl pH 7.4 is reacted for 30 minutes with 507
ul of a solution of 13 mg/ml Sulfo-MBS (Pierce) in H,O at 25°C on a rocking shaker. The

reaction solution is subsequently dialyzed twice for 2 hours against 2 L of 20 mM Hepes, 150
mM NaCl, pH 7.4 at 4°C. 665 pl of the dialyzed reaction mixture is then reacted with 2.8 pl of
each of the corresponding 100 mM peptide stock solution (in DMSO) for two hours at 25 °C



and the overall antibody titer was reduced conpared to
the prior art VLP. The reassenbled Q VLP-Ni c vacci nes
wo pabaosdshi gher 1gd titers but |ower | gQ&a tiPEF/BP2005/055009
conpared to the prior art Q VLP-Nic. This is
reflected by the Ig&a/lgd titer ratios |ower than
0.035, indicating a nore Tgé type response. However,
despite of nore TH2 response, no I gE could be detected
on a joking shakery Fhe/mgaation atixttrevi subpsequentlyahalvzedBk @cdho@ls against 2 liters of
- Ni. C.cy Sl I could be detected in the
20%@5&%;138%%351@?%2%%%Hor art QOVLP-Nic. [00226]
[0023Bhe dfat pepsiievAngdiat-Otdnd Angis Ekihb|le sbl@@mn\dfB-il ¢f the reassembled 2

' in [ gh i eni ci | L mun .
mefl B8 SR A 3B LR 5 ) Mg g for 50 mimues
with I88SpI0BS @ 36hitiod LSf 100060 ISYIIHD §syREiathiayiie(B-Bhileing8opropionoamido

EXAVPLE 9. Cougl i ng Of GnRH peptides to the reassenbl ed
hexa@g%ﬂtefcgb@m& Prb2§ Qqn&ﬂo%ngb%]fqrd'gnegﬁ%n% srlwtion is subsequently
dialySNRAideShNBhGIR ARifRE2 € oF28 M THdpBNT5 @ AIVENGEL, DR 7D at 4°C. 514 p1

extended with either a cysteine as attachnent site for
of the diapzpchesagiionipixhire iidhep seasterewith Jitded gashuef the egresponsing 100
mM ﬁé:fﬁﬂg bBcisondioh &hﬁmb) Sl Lnoufes1® sOREIH LR kMg shaker, The reaction

Synt hes! zed: R B e A PSS SEQ 1D NO. 2
mixtigp RO RS e RICR 0TS SEGNHD iias 3F 2¢mih Rigpes, 150 mM NaCl,
pH7 YGLRPG- NH2 (SEQ I D NO 4) GnRH C pEHWSYGLRPGC ( SEQ

] 1'5) Peptides are coupled to reassenbl ed QoVLP as

descri bed bel ow. [00228] Hi gh coupling efficiency

(ﬁO% f MDDOIET S carrying at least 1 peptide) for

R&Tgﬂall b No 2) are achi evabl e by derivatizing
[00239% c o ifbmala NBdlly/c pmied Lte 0racceasaie with eshe Ghf WePsing 2ngibwehyin i peptide

cor BB R e ST 4o OBRED W Epipgs Pspsaihogamants 50

pg (Ao 1-Fhacdid ot 2O g (Angie bVequhid)lof todil protsie df E4zh sZmple is diluted

) against 200M s pH7. 4C  usin 0..000

in PR QUAD0IIY apd fenisd LouBharsty Gho e B CiliAl sidkapep cio 0 and day

14. PRRtErEBled 2tidoibalBVEOlay 31 adidBélr kdtud iy afab)z8d G8hg@sin antgiotensin-
excess and allowed to react for 2 h in a thernom xer

specifjg EBEA. Reactions are dial ysed overnight agai nst 20M

[002403PeS M-§horldibe noRATNA thitGevRl 8 tRERliCseqldBeksthe angiotensin
I nternedi ate cou‘i)l ing efficiencies (82% of nononers

peptidesridgntipgilyporespand tojeagle pthprd d herefore, iappnigaion ofahiymmpor 2 mouse
with (Ié’gﬁ}eé ch%}]égu%he@ %p@ﬁ%,%pfimaﬁé%t %&%ﬁ%{%gieties as antigenic

achi eva y derivatizing reassenbled _
deterfinagy iraycordanoeONith the prventidyis2 viapdinatign agagnst @ balf-andigerr
excess of SMPH for 0.5h at 25C. Reactions are

subsequent |y di al ysed agai nst 20rM Hepes
EXAMPLE 14

QP VLP reassembled in the presence of polyglutamic acid led to the abrogation of a CD8+ T

cell response

[00241] C57BL/6 mice were immunized by injecting subcutaneously 150 ug of Qf VLPs
chemically liked to the LCMV-peptide gp33 (KAVYNFATM) (QBx33). One group of mice
received intact QB VLPx33 particle, whereas the other groups were treated with QB VLPx33
that were reassembled in the presence of different amount of poly-L-glutamic acid (Qp/poly L-
Glu/x33 with 0.1 mg /ml, 0.2 mg/ml and 0.4 mg/ml of poly-L-glutamic acid). Eight days later

blood from immunized animals was analysed for the expansion of gp33-specific CD8+ T cells.



pH7.2 and coupled with a 10 fold nolar excess GiRH
peptide (10 in DMSO) by incubation on a thernoshaker
w0 o006/as7781 25C. [ 00230] Coupling of peptides CPCTRP2005/055009
(SEQID NO4) and GhRH-C (SEQ ID NGO 5) is performed by
derivatizing reassenbled Qb VLPs (2.8 ng/m ) in 20mM
Hepes pH7.2 with a 20 fold 5ml ar excess SMPH (501M i n
DMSO) for 0.5h at 25C foll 8led by overni ght dialysis
Blood gyas peltecteOihVF MEP dbuffpHPB3, 2%i R¢IS, SdOBP Tan gH| &2y apd Gtainedfor 10
. i ebfii Gl enci tal nab Nty .
min B Oan PEURL R DU Rurr Bkt the USSR rrgypre,
Oxfoah AJR). Bllbwed byrstasning: for &9smonf atp2 0t wille ag S\ ilabellSE) anti-mouse

o8} ARG S BV R 1o EAb L AT SRR B tapg wi

BD-IGhingrsiehdtion (IRID iBixgciptices!8ah Sosa) €S Axfot 0 fitge dodm tkmperature. Finally,

t ant d on SDS- PA | d
the o lS3TeS FSBEREN 1 FARS CobB veRRGoBauSt ol oot BRIl el gsls were
acquleqﬁﬁlRlﬁHdthfo@@&b @ﬁ%jﬂ_, an@BRid- oktter @nb  thd Bmipheyiy @%té gat(e%EFQrom this
- according to. the respective t es .
lymphegyigaopglatian, the eprzy 1%3 lanngS e DS abesfed geﬂfmqr%@?awred with
the FEXAAPEIE4 d&ediétUikpeBl oy MRS athburd 3f %&3%—;&)@(;&&"? cMisReer®taléudifted as

i nvention [00231] The reassenbled Qb virus-1like
pereept PP epsitiyeagpId)posifippests ppiptal COBpositye Iyyphaertasa (29/1)
[0024@;!1)e Rhis %y(’gmurf %ﬁgsi@hdwéduﬁlaﬂ h&R pafk! Q]k/ﬁolgzlg-@lﬁ/x% samples
~ AP205 (2g71), Tr (2g/1) and GA (2g/l), the ZnSHA o
induqed @ exngipn of gn3d=specilec GRS positive qulﬁlcs)r,npaxﬂt@@n(mjs repeiving the

. f (g9 ), are derivatised with 0.714 nM
priot f&%ﬁ’%ﬁ?@& Per]éllgof'Sci ence) for 30 mnutes at 25C
[00243hd tAien thi¢ amopsieemengadfntie 2B3rbdiBpcl cplHaespbBE e mice were

i P RS TETOUe 5 e

days ilaterutxatiend tifoo was woasaoudris thetovades df thaséeiqer Assgrpteecetifsugpendibn of

the o%?l}'é_\wggﬁdnc&b% ed 1 EJB%} %‘S&ﬁg]?so%lg%@o;re sP é&iglf &e@%ﬂgﬁ&%@&%n at 37°C
at 59508, pdlg everelstginalntittga@nstal eddét i §00ahl 9496 Eihanalj 3peCriystal violet (Sigma

term Si_ 0 ri ngl ysis. EXAMPLE | | .
38§83 B e 48 Youdh o35 S S otracio it i Hehge aloaeein i ccl
layerAlerin)fr@thrV[itgg%&%ﬁ&lﬂysiﬁ OHietﬂuﬂ{bleﬂ-Qf Qﬁidﬁzﬂﬁv‘ir@g in thedovarfies was

xt ensi on A priner anneagling tao the 5' en i )
caleufafpd yplaquc GIRRIR RIS AP HherPlaghf doriPRunEs WHE Signifigspy hegher in
mice rQRivell (RO sV PRI ARALIcbinBiial With e RSUHITRSice received

el ement coding for the Abl-6 peptide, of sequénce
the piAEERF®R VEPEIREF@ETARBLEE )ysed in a PCR reaction with pQol

O as tenplate. The PCR product is cloned in pQl O

(Kozl ovska T.M et al, Gene 137: 133-37

TABEL I
CDS", gp33"/ CD8" Plaque Forming Units
naive mice 0.18 % +/- 0.04% 5x107 pfu
Prior art QB VLPx33 1.43% +/- 0.49% 2.5x10° pfu
QPp/poly L-Glu (0.1 mg/ml)x33 0.2 % +/- 0.05% 1.4x10° pfu
Qp/poly L-Glu (0.2 mg/ml)/x33 0.11% +/- 0.07% 2.3x10" pfu
Qp/poly L-Glu (0.4 mg/ml)/x33 0.22% +/- 0.07% 2x10 pfu




(1993)), and the VLP conprising fusion proteinis

expressed and purified in simlar condition as
waele®enstied i n Exanple 1. [00233] The purified EDI/EPRI005/055009

Abl -6 is to be disassenbl ed as described in Exanple 4.

Purified. Qo - Abl-6 fusion protein (2.2 nmg/m in 201M

sodi um phosphate pH 6.5), %e pol yani oni c

macronol ecul e (2 rrg/m in ter), urea (7.2 Min

wat er) and DTT (0.5 iEﬁ(AtMPTeE)Sare m xed to the fi naI

Ntrat i RL oLel

BROFR el 08 Ve utodRiinet "REaP I Pufief g ot

and 2.5 mM DTT. The m xtures ( 1 m each) are dialyzed

for 2 days at 50Cin 20 mM TrisHO, 150 nmM NaCl pH 8,
A Coyplingpf mavss TNEErofs to psiosank B8 VIR of . The pol yani oni ¢

cr e 0 |
[002 5Og%§ménogwt§§ F@E@ D NY)Q@/I) i&)akilﬁjt?%mﬁé Q:g%:tlgme (cl&l}\t/agn(l)n ) linker, a
hexamsem@ tag andghe @@turtsmgﬁae TH¥ qpScoriesnendiak & amipe aeids 3§ to 233
of th%ﬁﬁﬁattgg E%tm%%%oﬂ'lgmhﬁ ?)[plr(%ghdofn E&hé‘?&u C(QF RAd gﬁrlﬁed to
bet ween posi t’i ons fr coat proteln

hom@@nmlb'éwmﬁﬁrawhmam@hyo@ selytidnogontainingsledy mmle)félms pmem in 20

mM B8PES, ERPRMERaCh f°Hs SRS bRt 30 55 iy Mfherature with an

equiummmndﬂ"g@?abl ing in frame insertion, are inserted

[002416{]‘ t :Aeso?lg?%to%%@]a &‘éz 4 gntgglﬁﬁf)% % %e\?'ﬁ%p é(f Q%QE@EE 150 mM

NaClFﬁﬁlI gOUlvad theh @é4e@M he6d Riklik@Sat rObrh Qérﬂ?b&étﬂ&'%th hbe,u of a SMPH
over hangs of the pFrd8 vector are filled in with

solutigp & in{TAYISQ). él'@g fqagtppr\,ﬁo{uﬁoggl'gq; diglyged af 4 JC against two 3 1 changes
t- f
AL o S SR S SEP L) o U s v

dialyzddo@p nojutierewhs giated dvithn3(f HED afid €80 phef tie @mofied and pre-reduced

tr nent . he insert.in theright. .
mous G, PR, PRl T 4 400y 6 151 fo e HE R snking, Ungpled
protc.aliiaﬂifiisic ieﬁﬁf/éd)lﬁy ofx Th@ialgkis ﬁf—‘ﬂ&‘aéaiiﬁt PBS [uki@f @tluldsd ckter f@Mbrancs

ﬁa& coli I§802 Is perfornmed as described in

with @H&? B‘af‘iﬁelgléttwfé?ffo PPSP00 By 6:883-91 (1993), but for

t he chromat ography steps which are perforned using a

Sepharose CL-4B or Sephacryl S-400 (Pharnacia) colum.
B. RIy#se digsstion|of Q@B @TNE. pr eci pit at ed wi th ammoni um

I p S
0024l P30 i o e Bb ok 1), BplolCoHERRSTNYE RGP, 07 g
obtaifiédofednl W1ewde areubdieidwitlod pnQbf RNadEXAa(‘pr))beng'llnﬂ)[a@ @2°85for Theurs with
purified chinmeric fr VLP- Abl-6 is to_ be disassenbl ed

genﬂ%gltfg% rlihg dgerehofidiggsiencofhe RIYA; qopiained jn thg prier a1t QP Higs checked
by agdtdib %blneléc%oﬁhdi‘&‘és"@f dnrhh%QotWtﬁ@l@hé{ﬁh QH@ el RnPdthifium bromide

one pol yanioni ¢ macronol ecule (2 ng/ In water), urea

stainifg. Aboyt {95% ok Ergohalmt WA o3 Sichatechaestseeh  dceimenc e FNase-
iy
tratds i I wEONAGRA LA CaBlnsran B B ad i 1REPIRY 911

ve po yanlonlc
macr onol ecul e, 1M urea and 2.5 MM DIT. The m xtures (

C. Im]r'nunljizagglf gf) mice.

[00247] Three female balb/c mice were immunised with prior art QB—mTNF and five
female balb/c mice were immunized with RNase-treated QB—mTNF. 25 pg of total protein
were diluted in PBS to 200 pl and injected subcutaneously (100 pl on two ventral sides) on day
0 and day 14. Mice were bled retroorbitally on day 0 and day 21, and murine TNF-specific

antibody titers in serum were determined by ELISA.



are dialyzed for 2 days at 5 0Cin 20 mM TrisHC , 150
nmM NaCl pH 8, using nenbranes with 3.5 kDa cut off.
wab@epsi7gani oni ¢ nmacr onol ecul es are: pol ygal acear/BPi005/055009
acid (25000-50000, Fluka), dextran sulfate (MN 5000
and 10000, Sigma), poly-L-aspartic acid (MAN 11000 and
33400, Signma). EXAMPLE 13 upl i ng of Peptides Derived
from Angiotensin | and Angidtensin Il to the
reassenbl ed AP205 VLP and GA VLP and the | nmunization
Mce with the Resulting Conjugates A Production of
nj ugates The foll ow ng angi otensi n peptides noieties
[00248}r e Mibetiice aplhtgs SEMiixtisogy, zBdnc)[ %%ﬁi)atﬁﬂmwgﬁﬂpﬁuth 1 pg/ml
("Angio 1"). CGEDRVYI HPFHL (" An 2")., DRVYlI HPFHLGGC
recon(lblg@pg imajirige )TNF@D@ﬁ qqrﬁppﬁln{(ltlow tetah -I%G t@tpm_theutﬁfgqfodlfferent
subcl%gs/%?n(glggﬁgg)h?z() Cﬁg{g&fo? /}Al\(r)]rg% !)glp jEs,sérg@R\@/% P&%Lﬁ ang:gaI *cl)'ﬁﬁoc in sera
were feteDRYSAIGELIS Arsybstantiatl }heamie BRigsxEbed i‘nAEPgAMPLE"S) They

e S N e R e e

QB-MUNF peficedaRibAdigd spedifit ForMgHine PNF mlpﬂior an Qp‘ nﬁrNH indficed a
the reassenbled 2 ng/ M AP205 or GA VLP in

Thl type, @ imnyugg rﬁ%wmdﬂtbpwhrshég‘ﬁ%a it dbe @verege rstao ﬁf Irs&i%/égGl titers

was ééyofnrb @Mse-ﬁfeatﬁleﬁt%f?g AN did & ﬁgﬂﬁgncesﬁﬁ ét}lll\_ﬁgr, but drastically

Pierce) in H20 on a roc _
reduged cthe ilglnlas titet feaudtings ins alyateq) 0€ Gt 13§. a‘h%sb ydatadshowi et ﬂhﬂ in@mune

o R0RGEAT e ol SR By FRNOIAORS, o fyun
respongaotaatordiThD répénst] as@bmpaed with thdienname r&pea thidugedidOthe prior
nM pepti de stock solution (in DVSO for two hours at
a“Qﬁ‘Snﬁﬁﬁn a rocki ng shaker. The reaction mxture is
TAngthequently di al yzed 2x 2 hours against 2 liters of
mM Hepes 150 mM NaCl . pH 7 4 at 4C_ [00238] For

pept| des AngTetable§ and Ande62a3-15: A Silution deGa/igGl

ﬁgmléﬁe regssenpied 2 T G'f\ VEP T [20 vt
pes. 150 mM NaCl pH|7.2 is reactled for 50 m|nutes
QR-tdTNES n{ 251768+ 46318t i| onl465 1007 myl SIERD + 835 0.75
(suceintm-dyl—6-—{(b-—raleim-dopropianoan-de—hexgneate;
S ‘id n DMBO at 25C on a rocking shaker. The

eagiNFon 5018481 @5l subseguaryl y |di ads0zegst wijce foorzs2
ours agalnst 2 L of 20 nM Hepes, (150 mM Nadl ,| pH 7.2
at 4C. 514 m of the dialyzed reagtion m'xture is then

reacted with 3.6 mi of each of the correspondi ng 100
nmM peptide stock solution (in DVSO for 4 hours at 25
0C on a rocking shaker. The reaction mxture is

subsequent |y dial yzed é)j(pé/dﬁ@lglﬁé against 2 liters of
20 mM Hepes, 150 mM Na
Coupling of murine TNFa (4-23) peptide to the prior art Qf VLP and to the reassembled Qf3

and AP205 VLP

[00250] A solution of 3 ml of 3.06 mg/ml intact Qf VLP in 20 mM HEPES, 150 mM NaCl
pH 7.2 was reacted for 60 minutes at room temperature with 99.2 pl of a SMPH solution (65
mM in DMSO). The reaction solution was dialysed at 4 °C against two changes of 20 mM
HEPES, 150 mM NaCl pH 7.2 for 4 hours and 14 hours, respectively. 69 pl of the derivatized
and dialyzed QB solution was mixed with 265.5 pl 20 mM HEPES pH 7.2 and 7.5 ul of
mTNFa (4-23) peptide with second attachment site CGG fused to the N terminus (23.6 mg/ml



pH 7.2 at4C. B. Imunization [00239] Femal e Bal b/c
m ce are vaccinated with one of the nine angiotensin
w@epbiosiesderi vati ves coupl ed to the reassenbl eRCHERDB5/055009
or GA VLP without the addition of adjuvants. 50 ng
(Angi o 1-4 vaccine) or 20 nmg (Angio 5-9 vaccine) of
total protein of each sarrpl7§ is diluted in PBS to 200
m and injected subcutaneously (100 mM on two ventral
in DMBQpand incubdiag @ 2ehodrsdb |5 Chor tenucaheressbihlgnlg. Uncoupled peptide was

romof @ Pt Bl tis WA Nednd PR ChAR pRBRIT R, BIRAEE 12

SDS-pelyawmyleaiidelzal undbrereducingrroaditotshe muri ne sequences of

e angiotensi.n peptides .identicalll rr ond.to
1002413, S SRS ol o g GTEI o BREG ARG tp Fpssersbled
QP aPABEIWLLIL, MBScetitgp Or conj ugates, respectively,

conpri sing angi ot ensin peptide noieties as antigenic
determ nant in accordance with the invention, is a
vacci nation agai nst a sel f-antigen. EXAVMPLE 14 QoVLP
reassenbled in the presence of polyglutamc acid |ed
to the abrogation of aE32MPOEE&el| response [00241]
C57BL/ 6 rAeteemipatien ¢fithaamouatiofRNA ehdesed mgthe VLPs

subcut aneously 150 ug of Qb VLPs chemcally liked to

o NERER g rARER L AN RS 1o SREAE S .1 v

NaHCO¢ pbit BEr fograpprps. Weh et te0Eat tliswistth KarolyAexB8 cnbapbulated RNA,
reassenbl ed..in the, presence of different anpu of

profefgiiy ffclele dpidi 0 THEIRUSB P PR SSaPRIcE e Sqpgples were

centrffﬁl@eﬁ ﬂdlgomjl/qliﬂl falnglrﬁingus;@ rfrotof FpﬂB@'—éL-(Ebpﬁalacﬁﬁ)O) te\Gephyate the
Ei ght. .days. | ater 00 rqm i nmuni zed ani nal s was

protei PSRRIy o SOBIP BHASHCD T gp33. apeai fi6 CDBe T

[00253%! | ThBIFIPGfWES sGsrhafitsthal raglﬁén% tOUH er by PRdding20/6 MCSodium
5mM_EDTA, [?H 8.2) and stained for 10 mn at 37C with

phospiiate byffer oY) 7 Bheryyclealide sppcentraions i Grel senpiawegp Bsthseadiysted by 2

serie{ ELBLABUIRW thkfeebiding KUV @lid RUBAbRYptivh Fhdde BEloWA ABQAU refers

mn at 4C wth an APC | abelled rat anti-nouse
to “algsompsion Heifshh d e taBE toifst it Ngtaaut teapressaeccol g ayas usgd asreference.
[002y24‘r]ls’h"ﬂ39’nu%fc.abftti&k_r Q%Eﬁ&tiw F &rie ﬁﬁnﬁ“ th NhBlinkotAt 139 original RNA,

Sol ution (BD Biosciences, San Jose, USA) for 10 mn at
preferabbynuctoigoaeidst igrcalculaied dtomy the tabsorption| velugat 260amatakiog dnte account

k | | bu i ng |1 t j s .

ta {0 egp@ondy'lo USLTRAR Y PRle REVA SBhRucihhr B, Sites s
summsarcted sCEABIK 3.and t he | ynphocytes were gated. Fromthis

| ynphocyte popul ati on, the gp33- PE | abell ed and

CD8- APC | abel l ed cells were nmeasured with the FL2 and
TABEE4. det ector, respectively. The anobunt of gp33-specif

c T cells were calculated as percent CD8 positive,

gp33 positive cefts on t OA@Eirag%ﬁﬁlAPQ&fcéﬂ&éﬁoﬁ yhrphocyt es.
png RNA per mg VLP
Samples or ug RNA per mg protein in
sample 3
1 Prior art Q8 VLP 316
2 Reassembled Qf VLP in pGlu 2
3 Purified Qf coat protein 03




[00242] Flow cytonetry anal ysis showed that none of
the Qb/poly L-A u/x33 sanpl es i nduced an expansi on of
w@p®ddosperif ¢ CD8 positive T cells conpared tPRCHRPI08$/655009
receiving the prior art Q VLPx33. (see TABLE 1).
[00243] After the neasurenent of the gp33-specific T
cell response the mce vverﬁ chall enged with 1.5 x 106
pfu of a reconbi nant vaccinia virus that express the
gp33-peptide. 5 days later the viral titer was
nmeasured in the ovarieg0f\p m ce. A single cell
suspensi on of the ovaries was incubated in serial
@otiplingaf mateimiBSCGHR Ho el thespriodhitt €f Vv ami thdrteassemablod QP AALP.
at 37C at 5% CO2 cells were stained with crystal
violet (500 mM 96% Et hanol, 5g Crystal violet (Sigm
(A) Peragger of ggjeinudy-GnBHO i H2O, 50 M For nal dehyd) in
order to visualize plaques in the cell layer derived
omvirus induced cell |ysis. The nunber of residual
l0025ﬁ1 r u%’el?thiet%@%\mPhe@fgcaléassye@%%ﬂdaacwd@g stndajd angthadsi MBS (m-
MaleHﬁ!iHBb%n&chfl b hy dFRS sifREteMirhfAE M BferdNidrS WRIPET S| QM AdimfR-6-[8-
I'n mce feceived the reassenbled Qo VLPx33
malema rmgnae@@ﬁ}%ﬂxé@pamtlh comdlenilyoaiached fa dhe pmins; growp tdhthe N-
VLPx33 (see TABLE 1). TABEL | EXAMPLE 15
termlH %h?‘ggst ed @ VLP coupled to nouse TNF and its
|nduced i mmune responses A Coupl i ng of nouse TNF

kel n. ior R protein
@) TRk i bt e P8P P 2
i nker, a hexahistidine tag and the rmt ure nmurine TNF

[0023%] ot g,p 8(18105& Wﬁ lahd tﬂeoreﬁghﬂﬂe@ d§Ll7 %st&@c %ﬁﬁmﬁfm fP@S) are

| mmat ur rotein) was reconbl nantl expressed I n

misott iR & el pHospTicpBH 1 4ndP roinpibiobage {0 mbgtock soluton in

oty HRARADGP AN PN SO TAgUA P i o

15 m¥ 2- Ina'sothntaubaﬂ"bd igtur@ Ois rinquizatedr derm2the rap etoatnu Itfenmratthe and

subse%ﬂen%lg%%&rs o? ﬁ?ﬁj A ctgtlé 2- a%mpt%&%%éé ?Jﬁm§8§ W%\Eﬁ%ﬁ)ﬁn fg%%adex
G25 IIﬂ\H’B\‘Bjﬁestﬂtrhg?mZ)umﬁsd tShiemodiGed Qf VIfFosolfion @i mcdneentation obapprox
14 EE}C))erature with 4.2 mM of a SMPH solution (65 mMin

The reaction solution was dialysed at 4 0C
agai nst two 3 1lchanges of 20 nmM HEPES pH 7.2 for 2

nd. 14. ho respectively. 60 m of the
(C)CQ’BFIE%’? smidedon lyzed Qb sol ution was mxed with 30
[00257] HAG: BMImd&@cdpri6y art EB WLPI dndable SPUmpdified edskeRBled QB VLP
e TNF protein and incubated for 4 hours at .15C for

(1.4 lea(gﬁa ebipingd §ew) stopciH pre epeedupite &/28 relusenofvnaleimides(iag H stock
solutfo¥ (R0 M2 NIBOY sl Bindibatt@ fdiah Msbort Eerﬁlﬂé%tlﬁg URblplbPHBleimido-

ester nmenbranes with a nol ecul ar wei gl_ t cutoff of
GnRH ggyremgyedhy diafiltration using a 300 kDa membrane. The coupling results are checked

by SDS-PAGE gel.

EXAMPLE 19
Pyrogens test

[00258] This test is preformed according to standard pyrogens test procedure as described in
European Pharmacopoeia 4th edition, Chapter 2.6.8., page 131-132, which is herein

incorporated by way f reference.



B. RNase digestion of Qb-mINF. [00246] 300 ml of the

prior art Qo coupled to nmurine TNFa (Qo-nTNF, 0.7
worguoai}778bt ai ned from Al were incubated w th 3Pei/ERP{005/055009

RNase A (100 ng/m ) at 37C for 3 hours with gentle

agitation. The degree of digestion of the RNA

contained in the prior art was checked by agarose

gel el ectrophoresis of an 4 i quot of the reaction and
[00259) b s dhei test samples dicdf BE-Bméagssmbiediimthegresgire wf pdSghwmidacid, the

S t

QB i R0 i EIONAIE S SR el AR08 b FRUIEP s, 0B ot
compfi)seBeENA(df E2 GoliniVheledtitetntpitions &. thmﬁ Vs rarez@tﬁmg/nﬂo’fhemanmles are
. %OO 47% %% femaltle bal b/c mce were i nmuni sed with
prewgrmeg jo 38. CHINECERE five femal e balb/c nice were
[00260)u Mhe asimaistusedRMabB-tést artieatH hduldrhbbit with afprefimhtelyed kg body

g@ ,gteln wer e il(ﬁted in PBS to 200 m and injected
weight, Thres whivGi ALe (osted BiFagh 8'8WP-t wo ventral sides) on day 0
[002610d  BRigfl} Ahe an_ﬁesviﬁﬁlﬁ: Aaﬂl@dt 61e0. 3o 1t Tkt Yveiht d@)sl&)vlﬁmjected
o 85 b b B BBl Gt DA by 4 . i
1n1t1aMe%{Iﬁ¥a'tJr@ lof EJwBt Iﬁﬁbl( Matlié af2h of W%\nﬁéﬁhﬁe e&Haint EQ recorded for that

overni ght with reconbi nant ‘nur.i ne TNFa. The

rabbla@ta@ﬁmrﬁﬁvrﬁlaqf i3§Anip fn '%5148 i fesedigiely proseding the injpatien obfhe sample.

The AhfifnGmSBhpEMak! @%§(§15ra6ﬂ1919the ﬂl%&égtaf}:mﬁl Q8 feCord Q¥ foPthhCfabbit in
art or reassenble P, Fa in sera were

the 3cheafter thernigetinn. EE@OSA Gﬁ@m%ﬁﬂﬁealfleaqhﬁéb@hﬁema@a]dﬁ opt exg than

30 nﬁﬂqbggé@ﬁ{%}ﬁ Fé ég%ﬁ%f}g @E%%&%%&Jﬁfﬁ thna%dglga B Sffer the

injectaont. iTho diflsteneplatéandhd maximumi terperaiFe.and e ipitiplgempgrature of each

rabblﬁg t{lﬂTF"ﬁtbg g%?e?;gonge ﬁﬂ% cé{%g‘rﬁgz I)ef t‘ragﬁgtgg \ %? Po&ﬁl?ﬁev*'éeb ifrabbit is
studledatndrcsmpasdwitbt]ie@oﬁﬁtVRRlAse t r eat nment of Q- mTNF di d
not influence the Igd titer, but drastically reduced

the 1g&a titer, resulting in a ratio of 0.135. These
dat a showthat t he | MExXAMPBEpemses i nduced by the

at e T hifted froma nore Thi
Couplishlfed  FETBRERHIG! Qb WGP a0t At ish LTS AL Fyhisgesponses
with the i mune response induced by the prior art
Q- mITNF. TABLE 2 EXAMPLE 16 CouPI ing of nmurine TNFa
(4-23) peptide to the j QoVLP and to the

Couﬁlﬁ@qﬁ-@f@ iRGricharfQf ViRZHG chE’ qgmhssénﬁ@a i th&Prehcdof poly-

m of 3.06 ng/nm |nt act In 20 mV HEPES, 150 nmM
Nadl L-glutamic acid and determlnatlon of its induced immune responses

[00262] Mouse IL-5 (SEQ ID NO:46) or human IL-5 (SEQ ID NO:47 ) fused to the N-
terminal gamma 3 amino acid linker (SEQ ID NO:48) was recombinantly produced in E. coli
and purified. Prior art QB VLP and the QB VLP reassembled in the presence of poly-L-glutamic
acid were derivatized with a 10 x fold molar ecxess of SMPH for 30 min at 25°C.
Derivatization reactions were dialysed for 2 x 2hrs against a 1000 x volume of dialysis buffer
consisting of 20 mM Hepes, 150 mM NaCl; pH 7.4 in Slide-A-Lyzer dialysis cassettes with a
MWCO of 10°000. Purified mouse IL-5 was prereduced for 60 min with an 2 x fold molar
excess of pH-neutralized TCEP. Reduced mouse IL-5 (42 uM) was incubated for 3 hours at
20°C with 40 uM SMPH-derivatized prior art QB VLP prepared according to EXAMPLE 1 and
42 uM mouse IL-5, respectively, was incubated for 3 hours at 20°C with 40 yM SMPH-



pH 7.2 was reacted for 60 m nutes at roomtenperature
wth 99.2 mM of a SMPH solution (65 nMin DMSO). The
WO ewe637087 sol uti on was di al ysed at 4 0C agai nSECT/BP2005/055009
changes of 20 mM HEPES, 150 mM NaCl pH 7.2 for 4 hours
and 14 hours, respectively. 69 m of the derivatized
and diaIyzeonsqution ?nmxed wth 265.5 nl 20 nM
HEPES pH 7.2 and 7.5 m of 'mINFa (4-23) peptide with
derivstired QB ELR sesscmbled §i the pﬁéﬁcé ofsEdly-T_eglutémeic Mciderepared according to

EXAMLEY, die BN erbe e o er o 6 drtid SEPR pAE ppst PHS pi 80

usmgrae3mu®ichu-oﬂdia1?§k Iderabmﬁd s at 4C against PBS. Coupl ed

ct s, wer sed on a 12% SDS-p acr
ooz e et s ROmeLieD BRUP g Biied b e it S%ﬁ’s&y 14
and @Jye28msmh| %j 029 p!lrﬁl id B pENGRcitifbr 23diort QT-QEXAouse IL-5” o
reassenb AP20 VLPs respectively MPLE

“reasgembibest @Bmma@ uﬂeﬁ” yccirigain 2200 U tof FBSRANAR0 e singssecvenisalt sides). As

VLP 00252 VLP sa ee, TA re
conep e PR etk YE VNG bR 1 S n R Bl baditlfop vip
or Q[&lN’M’QKassellﬂJlé'd 1ﬁtth@19e&ﬁbe It PoBy-L-glhitemibyshly Vagéndsheere administered

encapsul at.ed preferably nucleic acids, to
withqy e41wm dhige ‘a?ra b abﬁlaéfcq M,tzﬁtae d 28 af the B%I@P%atw#ﬁ@tocol
[00263 P NBiSroWker © lﬁt%é‘t di\hzfx‘x&gﬂ 4%& rd3fedl Obverni tn with! P9 pg/ml

a rotor F45- O 11" (Eppendor f to separate t rotelrﬁL
recorphinanit piutiae HdS ord ttg/mi @rlgmruﬁﬁ er A uelind(ﬁﬁ nﬁ@semlflad)@EtBE} preseace of
pol -g,l-_lg\%ut- t he L N&H tt L{%ﬁmﬁa > ?ql)ta tlgg and Elt%r or @ rerent

SO Um osp e nuc

subcla@es:ggm AlgG#Sspedifie mrprﬁ)aﬁﬁlﬁ rmgemﬂedr op ewLP@dhmd Hd5 bk scra
series dilution to allow the recording of UVdataln
were éﬁte%geﬂrlm BldnArsybiantiplh fhggape 29 desoaibed éﬂr@?éMﬂ’
"absorption units"). The sanme buffer but W|thout t he
resence of VLP was used as reference. [00254] The
TABEEA eotide concentration corresponding to the ampunt

‘% él grnal 3V 195 NUGIGaL C cid G2a/leGl
ca 1cuI atled Trom tlh t%sg@rnl ogfgvaaue %((S}Onm 1 a{%l ng g

priot art acclouday that 1A8l9@lorrespoﬁdk8 to 33 7 RNA| / ml .2.5

rgtio the s es|is rized,i
Qe 5 AR L il L cOﬁdéﬂng of B80CT M do- &R
to the pri day28t Qo\/ismand the102éasserrbl B 7QobVLP. QAR

Drr\ Sea ’\+ an—af CAR faYako) = =4 | Pant i Ao ORI

IS
I UTT Ul LI} I CI III UU AN T L\J\JL\J\JJ T C'Jl.l \V Ay AT\ 1T S

reageERIcd o) | y } hesi zg gﬁsﬁcccrdl sst andar ds4get hods. ; VBS
Qf-mmirMal eji mi do enzoyl ydrloxysul'f osycci ni'm de|est er

( %%NETH (Sldaﬂhi m dyl9@7[ h- <25 7107 0.0035
co At dopr amd xarjoat e),4 s qovakent|y

glutdhicaeiagd t da’?% am n?gggoup at the Nter m%r:l&s 0.0035

[00265] TABLE 4 shows that both the prior art-QB-mouse-IL-5 and the reassembled Qp-
mouse-IL-5 induced antibodies specific for murine IL-5. The prior art QB-IL-5 induced a Th1
type of immune response with a high 1gG2a titre. The average ratio of IgG2a/IgG1 titers was
about 2.5. Instead, immunizing mice with a QB-mouse-IL-5 vaccine which was made out of Qp
VLP that was reassembled in the presence of poly-L-glutamic acid, drastically reduced the
IgG2a titer, resulting in an average ratio of 0.0077. These data show that the immune responses
induced by the reassembled QB-mlL-5, containing poly-L-glutamic acid, have shifted from a

Th1 immune response to a more Th2 response, as compared with the immune response induced



of the peptide. (B) Transformation of the am no groups
of QVLPs to sul fhydryl groups [00256] The prior art
w@Roovhs77end t he reassenbl ed Q@ VLP (stock sol up¢DRP1005/055009
PBS) are m xed with 0.1 M sodi um phosphate pH 7 and
2-1 m not hi ol ane (200 mM stock solution in DVSO) to
final concentrations of 2 /mM Q VLP, 50 nmM sodi um
phosphate pH 7 and 15 nM 2-Tm not hi ol ane. The mi xture
by thb$ribmm66tmm §.0¥ote) that a¢ra froony tmiwy(eachtgnoup @nsisted of 5 mice) were
ool%gbslg%g L the excess of non-reacted 2-1m not hiol ane
poolgegot @@ Y5 gel filtration (Sephadex G5 in PBS),
[002663 S ulCohgigeritly, merahﬁiqmtltreSHhW dinef $a@@d idinurb fesporistl tapdinst alic VLP.

a conce rox 1.4 /. C .Coupl i. f
Usingugial s Qb VER s eaio B he e et avponsh St Dby e fieh 18G2a
titre. Y- Cortragk, b @siHQPOVLPd ﬁdsséﬁﬁl&& anbieqﬂesabe\dprélﬂz-Lélgm@ﬁam dcid, a

obt ai ned_from ste p (B) m xed wiith 1/ 20 vol une of
more kR Ayng;of an@awegaoawg@aﬁt&ﬁ ig indpaqd (dae pof shRBY) and
i ncubated for 1 h at roomtenperature. Uncoupl ed

ﬁ%ogilng%%gﬁaam%H Is renoved by diafiltration using a

AlCl] Qsthtﬂ‘ﬁlo&g WPhlidagic hitway) ﬁaﬁatﬁﬁﬁtuﬁh@ iAo B¥ess the
- PA rogens t'est [00258] This

effeCtSe@ft Vacgmﬁtmf o ﬁ@@oabl@@r Balhg mige f ned KF QPP preopermenisedswith the
4
reassBhOECON A P LR g il USRAAR AIR! APGRPASI e bdcinarion
pro gﬂamaﬂilbe Wéﬁ:t@dctbd/ 1nmperiionbﬂ§l ﬁ\gl:hl‘ﬂgﬂg K ﬂ@lBh odin (OAtie &ﬂl;mn (Alu-Gel-
S es a Preass ed in the presence
S) Aﬁ@nzﬁgqom af[ni nigg gl f??@weﬁ nQ/prmPPlé%ﬂoadar% SR IpRgled Affep d0 days
(i.e. Qg b et Ihr%efr&@w\ea tlbn A0 SfA APBS REmRN@Ed Rrhnashl Ty‘"@bbﬁ tiag)for 4

onpri ses E. coli. The concentrations o

days \2_4F1§)u§r aftep tl@rlgqt ﬂhallerrgﬁethg anesl &g sapridicd pediihe dungs twpsiyg, with PBS.
The Qél:ls b&g&fn% 15” tﬁtﬁ Hé)g@lr ) LIQQ%%O iav&\x/é@e(f??&g I‘@E Stalirg qultH] Ma%ﬁnwald—

test are ea t pr oxi mat el
Giemsa dyd theinghiber dfosipophalbtsils sreagopnted §TrifdliclihA eetalh @noﬁ:gp Allergy.

[ i riefly, the sanples in the amount of 0.3n/kg
20013@%@% 93\%9428ht are slowy injected into the marginal

vein of the ear of each rabbit over a period not

exceeding 4 mnutes. The initial tenperature of each

rabbit is the nean of two tenperature readings

recorded for that rabbiBXANMPER2Interval of 30 min in

the 40 mn, i nyedi at el rece the in n of the

sanpl e. THEOUREDE FAEDt tamb%gea=rselaaleﬂh%°‘ﬁb" i's the

hi ghest tenperature recorded for that rabbit in

[002

[00268] The following gastrin fragments with fused linker sequence are chemically
synthesized according to standard procedures.

G17(1-9)C2: pEGPWLEEEESSPPPPC (SEQ ID NO:72)

c1G17: pEGPWLEEEEEAYGWMDFGGC (SEQ ID NO:73)

nG17amide: CGGQGPWLEEEEEAYGWMDFCONH, (SEQ ID NO:74)

nG17-G: CGGQGPWLEEEEEAYGWMDFG (SEQ ID NO:54)

nG34amide: CGGQLGPQGPPHLVADPSKKQGPWLEEEEEAYGWMDFCONH,
(SEQ ID NO:75)

nG34-G:  CGGQLGPQGPPHLVADPSKKQGPWLEEEEEAYGWMDFG
(SEQ ID NO:76)

[00269] A solution of 2 ml of 2.0 mg/ml reassembled QB VLP in 20 mM Hepes, 150 mM
NaCl pH 7.2 is reacted for 60 minutes with 114.4 pl of a SMPH (Pierce) solution (from a 50



the 3 h after the injection. Record the tenperature of
each rabbit at intervals of not nore than 30 m n,
whegnnsi7’ey at | east 90 m n before the injecti oPCDEP100&055009

sanpl e and continuing 3 h after the injection. The
di fference between the maxi numtenperature and the
initial tenperature of eac?srabbit is taken to be its
response. The capability of“the tested VLPs to induce

mM §teckesplution diggsived in DMSQ)cik 23 Caiibie raetioaselution is lsubisbqueptty dialyzed

o7 Wl oL o 20 MBI W0l Al P2 kg e o

[00270¢ s p Ghe dinlysod\NEtiMatiZ2dIQRCTURIS suhsdqlierlytused toeopple ofG B Briefly, 1

ml of fitivec 88 QoL P 1 o ZRnCabucde B SR DI ID nef B Wi 38AIHeB0g mm

peptlddf‘rmlm&nnﬁm asd {DPR6Zcetvbitriidol 2 hdur{ BHRC.LrH¥@odfdjngaeactions

are tbgg %né&éﬁ?tﬁgﬁgg :rg? fg&%éu)te(s E%ﬁ%ﬁﬁ}%éagagx}sm egoqiegt%é and dialyzed
once FECPARIrH @i thyn P &Highteskaingt FL TP0i mBMINHepeslr 150i B N&T1| fH 7.2 at
art QoVLP and the (OVLP reassenbled in the presence_of

4°C. Jbe goupled nipdust wasisriard(B-e1G kT Unden Szlbﬂannaklhths sgpye gondifiqys are
nGlﬂHﬁ&r n@ PEESHG Mamrl aﬁdﬁn@'ﬂ @coﬂbl@d ﬁ)tthgﬁeggembled Qp VLP
Derivatization reactions were dialysed for 2 x 2hr
agai nst a 1000 x volune of dialysis buffer consi stl ng
of 20 mM Hepes, 150 mv ppPhh 7.4 in Slide-A-Lyzer
di al ysis cassettes with a of 10 000. Purified
ImnmmzeudnLofEmvmnpoE{céGﬂmeQB-ﬂ@Waﬁﬁ)denQﬁ-nﬂ117er AB-BG3dafride;] Q-

Ree0 QBTN Re Sr BT TR Grand aRten S oteriiin 196
mM SMPH-deri vatized prior art Qb VLP prepared

according to EXAMPLE 1 and 42 mM nouse | L-5,
[00271d s p ddplt Viemgle GREBLI avitsatre drapeinatal wishroithert QPG i} pmice per

oGRS 20 RS IR B 1 oy

ng oEI&ﬁM:l’GE 4r 23'hcg &UQ@JnGm@nme@cQ[s A0 57-6¢ QB- ﬁGﬁlhmﬁEChn&Z)BlﬁGM G
rs_against ]FH 8.0 using a_ 300

(obtaeﬁtitmo%wl’éﬁy 2k aFFeﬁﬂ\‘tﬁ‘ﬁ dn RpieH Vpllw plerflf euIB%ndo jected
subc%%ﬂ;glis?fg gUR %Q&tﬂaﬂé@% S‘ﬂjd%% ?Céﬁhelﬁ a\(,(:lﬁesgagé/ argrcgmon}stered

aln
withait hdjm‘ant' WSIamoliI a @oapmﬁmree lsl.mﬁétedJWIth beas sﬁrdastseldbled QB. Mice

Qb iy o ledifirpriiaty 04 8Pt A Panfi il and
mice Q&thlc‘ﬂaa‘x‘e FamRdd Wthaspsind fhndd, UG BLE r@ﬂ-n@ﬂa‘ﬁ{ld@éﬂd $fnG34-G

or @ VLP reassenbled in he presence of
areb]@dlﬂgllotorgwb’amdey 00 91, 2§86 Shand Wer e admi ni st er ed

[002'%t h?H{g{1 eciwys@ Bhd o YR sPBP faidd %&c@%tbaglgﬁ é}mrﬂcﬂbat@d for 3% RT.

I mrunt zat1 on protoc crotiter
The BNageeSPT¥RVeolutgowr ip punifiert ))Vfwear BDtb etlenin cmmersihgh) AMdier fpugification,

o3 A LECONLIAN: CHALRE hRRoRl ST pPTl 07 art
easse e presence of

[00273] ELISA plates (96 well MAXIsorp, NUNC) are coated with RNase-coupled c1G17

or nG17amide, nG17-G, nG34smide, nG34-G at a concentration of 10ug/ml in coating buffer

(0.1 M NaHCO3, pH 9.6), over night at 4°C. After washing the plates in wash buffer (PBS-0.05

% Tween), the plates are blocked with blocking buffer (2% BSA-PBS-Tween 20 solution) for

2h at 37°C and then washed again and incubated with serially diluted mouse sera. As a control,
pre-immune serum of the same mice is also tested. Plates were incubated at RT for 2h. After

further washing, bound antibodies are detected with a HRPO-labeled, Fc specific, goat anti-



pol y-L-glutam c acid . The determmination of total 119G
titers and the titer of different subclasses (19gQd,
wo g@aay778peci fic for prior art or reassenbl ed BOI/WRIB)5/055009

and to IL-5 in sera were determ ned by ELISA
substantiall the same as described in EXAMPLE 8. TABLE
4 [00265] TABLE 4 shows th?é both the prl or
art - Qo-nouse-1L-5 and the assenbl ed - nouse-|L-5

mousengGcandibedyt (Jodupe dmawaacscarshf and msmbam@ for-15. atTRB pfterofurther

vt 3§05 AR Do IMRE EGAEDAY L s

HzOzD lfdrefr winnes asd thatrea2tion whsnstbmmd withrnWnil8I0a golmume P]ntds larearead at

450 oﬁ%ﬁlﬁgéééégr\é chr!%cgﬁ?nﬁ: At )\gﬁi%gﬁ geés ?Eaxp%sse as\s/%rllalm dilutions
which th§ td haffl mdxamal O the EOISAsdskayal | y reduced the | gQ&a
titer, resulting in an average ratio of 0.0077. These
data show that the i mmune responses induced by the
reassenbl ed Qb-m L-5, containing poly-L-glutamc acid,
have shifted froma Thl _i mune response to a nore Th2
response, as conpared wMEHE 23 nmune response
i nducedby the prior art Qo-mL-5. Note, that sera from
5 m ce (ECaplingsQTIRCRYAagHEnECko Pliobartande tasvditied@PVEH
for ELI SA anal ysis. [00266] Consistently, the anti-Qb
[00274] t r EXCRAHORaghtvat 53ISEQIIING:668 Sfith ACE@gAGGE! linkbresedieRee fused

0 eulijé p“ ! at%}u%&}[\'qaetc#ﬁgﬁﬁﬁgg&ng E'ﬁgt%ﬁ%})@m{ Hagment 176-185

(SEQ:mNm@s),wmoh Wad @lisdd Bg%ﬁnéoﬁag s|ihRe w43 ddbel artﬁesm@&nnus

pal y ut am c_aci nore Th2 type .of inmu
with 2 Qs‘ﬁla%wa%%’é%@tth%tqrgmuﬁ afﬁ@é&ewak%s Slé%’d\ﬁﬁ)fdmg to standard
procda@eh (Fb@i"ﬂehﬁel ritd, BeAR/GeMan@xper i nent al ast hna
nodel of allergic alrv\%lnflammtlonls used to

[0027 s es‘\ssom@n@f f3 élelt(é Ogpe/mRaEion att obfragsambled QR in 20 mM Hepes,
0 @Ulﬁﬁ!l 0
pH 7?:%32(?%%%} 3@“@&3 cghugﬁjgldgl?g}ll use Isiﬁ%é%%éhp ?r ?tbzesdc The
react@b oy then Altaly;taoy tv@ibe 6dfr 2 lhmrw@amsmab afrﬁOpnMgHem npit @.2vae MeC. The
d1alyﬁr<].lJ ﬁ%nve Med r}‘)tgrgfa BE @Pto%rr]?ea% l éitr\glulﬁplsggbs%ﬁ :lg rlpsvﬁgl té %\){ﬁ‘)le Il)erf)tides
CXCRE<CHIF-@ BINCXICRALIN3 B GGIC) o CXCR4€(I $76-18%-@cBedly, Anil@f ddrdvatized
. days (i.e the m e, e |ved100
prior ELAF FPSSPEPIE QY AP IRp TR e b e Tyt 1 of a3 mv
peptlﬂ@tadlﬁtmaffbﬂ héreat 253(8 11Cﬁ(ai|}]il\r€ Hgﬁesl ﬁl}e 718, lE‘Fe &ﬁl@hﬁgﬂﬁad:tfolne @re then
ed with PBS. The cells onta
centritpgedigy Eiﬁ Qﬁﬂgﬁ? %o{l ufes pag the supgryatagipare egligeied tdf?lyzed once

for 2 Wi rhd th¥yPbvebrni&hit QpEst AMbIR0 enV BiEBEY, paf7.2e98t@ophi |
cells are counted (Trifilieff A et al. din Exp

Al'lergy. 2001 Jun; 31(6):934-42. EXAMPLE 2 1 Coupling
gastrin fragnents to thgAgpssesbl ed Qo VLP

Immunization of mice with QB-CXCR4-CGG-1-39, QB—CXCR4-1-39-GGC, or Q- CXCR4-
C-176-185-G and detection of antibody subtypes

[00276]  Adult female, C57BL/6 mice (3 per group) are vaccinated with the either the prior
art or the reassembled Qf VLP coupled to the CXCR4 fragments (obtained in EXAMPLE 23),
using the prior art or reassembled Qf VLP only as a control. 100 pg of dialyzed vaccine from
cach sample are diluted in PBS to a volume of 200 pl and injected subcutaneously (100 pl on

two ventral sides) on days 0 and 14. The vaccines are administered without or with adjuvant



[00268] The follow ng gastrin fragnments with fused
I i nker sequence are chem cally synthesized according
W@ 200s030718Er d procedures. GL7(1-9) C2: pEGPW. EEBXSSEPRPEN55009

(SEQ ID NO 72) cl Gl7: pEGPW.EEEEEAYGWDFGGEC (SEQ I D
NO 73) nGl7am de: CGGQGPW.EEEEEAYGWWDFCONH 2 (SEQ I D
NO 74) nGl7-G CGGQGPW.EEEEEAYGWDFG ( SEQ | D NO 54)
nG34am de: CCCQALGPQGPPHLVADPSKKQGPW.EEEEEAYGWDFCONH 2

(Allhy@pgell DN@/iAEytionE3Mliog; are bled retro-orbitally on day 14, 21, 28 and IgE titers,

ol TG w0 0 P GRS s (T Tt tor Rt B WY e

fragnvénf? in midDaraidktelepiesd byl BDISH\Aulbist@htiafitthe/ satne & descaibtdth EXAMPLE
3 60 mnutes with 114.4 m of a SMPH (Pierce) solution
" (froma 50mM stock solution dissolved in DMSO at 25C.
The reaction solution is subsequently dialyzed tw ce
for 2 hours against 2 L of 20 nM Hepes, 150 nM Nad ,
pH 7.2 at 4C. [00270] The di al ysed, derivatized Qb VLP
i s subsequently used to EXWMBLER2TL7. Briefly, 1 m of
derivatized Q@ VLP (at a concentration of 2ng/m) was
reacted with 167m of a 10 nmM pepti de sol ution in DVSO
Cogpliag oECHR S dgments @mirior ait of repssemirled 8 VAP and gnmypjgation of mice
coupling reactions are then centrifuged at 16 100 rcf
for 5 mnutes and the supernatants are coll ected and

[00277] al ¢yelic paptide EOE22 (RBQrID MAw1) hePNo(AH 1Y) NO: 6 avithsadditional
, e {7 . AL,

i £ A0 005 AR e e sl o

[00278]1bs Rayitpriat ary ot leasseralted QP VAiPt arodaivatised m@h 71a4% e, SMPH (Pierce,

NnGL7- nG4am de nG34- G.coupl ed. t h
pertip S a6 ERUPEA GR Lo 9 SBARL AP pngp pis. 150 m
NaClwil tdl Ghivatiscd QP QhPs Gb7dissoted 0% GLoftrilEbt0GRNENRCE 20 mM

phostBE T bt 80T 3 Frotp et @ n® iipubated or o

hourd #ned@ C57BL/ 6 mice are vaccinated with either

-cl G1l7 (5 mce per group),.@-nGl7am de, (b-nGl7-
1002'&- &3l sk ot ffeff ?ram%d(@ﬂ%%e étgp%f.wrg%arpsefssegble@l* VLP
coupRfl tdDERb GhgmHits DAY, PdubsdarbulsT i 012 ml G/ cdmpared to BalbC

. Q-nG34am de and -nG34- G (obtained in MPLE 21
mice prignediWith; Yopg prigeRg argeagsspliethiaB dL-Poandy- fiftep haosting sithdhe same
v O O RN g RS B S By 14
and dagPlivant. As a control, a group of nmice is injected
with 50 ng of reassenbled Qb. Mce imunized with
Q-C Gl7are bled retro-orbitally on day 0, 14, 21, 28,
42, 69, and 101 and EXAMPLE 26

Purification of CCRS specific mouse polyclonal antibody and its effect in HIV-Neutralisation

assay

[00280] Serum from immunised mice (obtained in EXAMPLE 25) is centrifuged for five
minutes at 14’000 rpm. The supernatant is loaded on a column of 3.3 ml prewashed protein G
sepharose (Amersham Biosciences). The column is then washed with PBS and eluted with 100
mM glycine pH2.8. 1 ml fractions are collected in tubes previously provided with 100 pl 1M
Tris pH8. Peak fractions absorbing at 280 nm are pooled.

[00281] The CCRS 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



m ce which are i mmuni zed with Qo-nGl7am de, Q-nGl7-G
Q- nG34am de and b-nG34-G are bled retro-orbitally on
wa@l2ao6037787, 21, 28, 42, 56, and 77. [00272] 5SnBZTEP2005/055009

RNase and 0.2mM SPDP (final concentration) are
i ncubated for Ih at RT. The RNase-SPDP solution is
purified over a PDI O colu 8(Amersharr). After
purification, 10vM EDTA and®l nM peptide is added to

167).t The RINAd ancsPDMssin Istock solutigrO@r2 adjusted (ke oontdin tapproxigdtele 1000 to

4 00%&&? in Ié\llé’gﬁ.}nea{& g@&)ﬁ? GSHO} ?ﬁ%ﬁﬁm&g ole%ct(ie\% &;sgil %tlglrulated

pnmarpm}ISrdephted(PBW (for E¥yheviralisatigroasays)) buf f er (0.1 M

(002437 B Byt B e bl 1 R bR Ao R bglfled e 7

cells asieg Rbweak Bep suckiil (BtaakelhTedhnblogics e YBERZOBBAA, VI tzeBhd) and

PVl B Lird S, PO s A en et BBl . Cols are

adjustdnd #e1 0°/nid ik cill il nedisa (RPMO fl 640) 20% TS, MHEE/mISLaD, $Ritamine and

.feste Pl at es were i ncubat or_2h, Afte
antlbmf%gw%éw iyee Betandasioy "Eaéeﬂa @&E &rté er fepg/! é’é‘YWL?IPPg&I“tmm
(PHAYRES oAREPEA or B6ti-SPBCMALCOK TP A fic T h,BUS BromHH BRteisRREMtions

Jackson | munor esear ch) .and i ncubat ‘ed for Ih at RT.

arc cembineds yndt Bl H5a SPHIeRy Of primplsteda P44 el etcip dar dfegtiommayd virus

neu&glqgaggﬂ%eﬁmgntpi’D tabl et, 25ul OPD buffer and 8m H2Q2)
for m nut es and the reactlon was stopped with 5 %

[00283} soBr@ﬂy,wpllme inppbatesswigy seripladilgtiens of poadmelyglenglmayae I1gG or

e S T

37°Ct ﬂl‘herEidhﬁAnamhmy(l(Iﬁxmm;(E 5P% Gsupbiltuge iffecG}CRdse; Trkola et al., J.

nts ri rart nd reassenhl e LP [.00274

V‘ml 2 PPES a%gtr?\g)nil% 9%‘@“(‘@ Slcbﬁ@%é% ‘gﬁg&g&%‘[ld‘i’%@ volume
is 200 lu[] kresferaBig wardas 6posasfettbnbthe Bgferdati@t Meditih ié Ekﬁayed for the HIV-1

C-terminus of the CXCR4 fragnment 1-39, and CXCR
P24 antigen-pseduct oraby Wing agEmnIUNeaesys 89 dsgefiked W@é{souélydMoz@oPt Bl» 1990.
Scw&ggg{p\/\;&gﬂgﬁ) C which was added at the N-termnus wth

a G which was added at the C-term nus were chemcally

synt hesi zed according to standard procedures (Peter

Henkl ein, Charite, Berlin, Germany). [00275] A

solution of 3 M ( 1.0 ng/m) prior art or reassenbl ed

Q VLP in 20 nM Hepes, EXAMPLE 2% react ed for 30

SRR B B B G A B (R s B 6Bl and
agai nst 3 L of 20 nViré¢demedblecdid VLR at 4C. The

di al ysed, derivatized prior art Qo or reassenbled VLP
i s subsequently used to coupl e peptides

[OOZ&H(CRBrmniIn- EX) CRCRID ING95)Chd, darArgXCBAd(kidinGSERSIISNO:56)
it B st B e AR S Bl oy LERPRATR s
the Cﬁ@mﬁihus&f'erélc]ﬁnﬂédllp@jaithdiﬁe@ @chidllt%I’to k@afidadd ﬁl@bﬂdﬁre&t 25C in

[002825? mglofl_l'%gn of 3 1%1_' (1.0 mg/n;lr)hl():"rlo% %t olr Ireggsemglag AP 5729 ml\l)lelyepes pH
7.2 was reacted for 30 minutes with 84 ul SMPH (50 mM in DMSO, Pierce) at 25°C. The
reaction was then dialyzed twice for 2 hours against 3 L of 20 mM Hepes, pH 7.2 at 4°C. The

dialysed, derivatized Qp VLP was subsequently used to couple Bradykinin or des-Arg9-
Bradykinin. Briefly, 3 ml of derivatized prior art or reassembled Qf VLP at a concentration of
Img/ml were reacted with 42pul of a 50mM Bradykinin or des-Arg-Bradykinin for 2 hours at
25°C in 20 mM Hepes, pH 7.2. The coupling reactions were then centrifuged at 13 000 rpm for



centrifuged at 13 000 rpmfor 5 m nutes and the
supernatants are collected and di al yzed once for 2
whows®3E8M t hen overni ght agai nst 1L of 20 mM PEPER200§855009
7.2 at 4C. EXAMPLE 24 | nmuni zation of mce with
Q- CXCR4- CCG- | -39, Q- CXCR4-1-39-GCC, or (b- CXCR4-
C-176-185-G and detection 9% anti body subtypes [00276]
Adult fenmale, C57BL/6 m ce (3 per group) are
5 minptes cinéh thestpempatdnts wiere edlichted andhdialyrddomcefor 2dvoursiaad then overnight
S pted to the CXCR4 fragnents
agam(gte%t%?ri?te}'aﬁl n%(ﬁk&li%q%é: using the prior art or
reassenbled Qb VLP only as a control. 100 ng of
di al yzed vacci ne from each sanple are diluted in PBS

to a volunme of 200 ml and injected subcutaneously (100
m on two ventral sideExAamvipdiags 0 and 14. The

vacci, nes are a ter WlthO w th, ]
Immyynzation ef s Wtig ﬁ?&éﬁ ami 5 ﬁ\f%"uﬁli(&ﬁs‘ detggtiop of antibpdysgybtypes
retro- orbltally on day 14, 21, 28 and IgE titers,
t ot al lgG titers and the titer of different subcl asses
t

[002*(‘?] gGIAdu dezoady, (SFBE{6fice { ¥y per BroumX@ra vageingtedtith ditherRB-BK or

oG SRR e i SRR R T oy 2.

50 p bagiaBREd vacoinp Mol cadh tsarﬁllile e gittitdd ﬁd’HQOto\/ﬂ-R)latﬁél of 200 ul and
I mruni zation of mce [00277] .Cyclic peptide ECL2A ( SEQ
injoctofh sylgutgngously (PG M SEQYY Ysnies, 855) o days Seldtf anch ik The vaceind was
adnnﬁ‘lgﬂeféatvﬁﬁgo u@&ntt X@a g)n'ﬁ%f tgfblﬁg ok v%%gb&&i With PBS, Mlce were

synt hesi ze accor I ng to standard procedure 00278]
bled rfro-oghifally omday bri4rHeawdéAbl ed QOVLP are derivati sed
th . ' r r
ook S8 0 B RSO s oo
IgG2pHPecifi& Or phbiNaChr. redssapibiledd@p IMLR arglad TRIF oVinReraawae determined by

i ssal ved in 20% acet.onj t ri . , 20 nmM
ELIS)h SESE g o QesHBe frtckfur R o The PERasehitn B grpmie s
and 6)SwaddtEidednlthe tedipratadof Bk diMRorhaseded &t ackieve 5DOQDF We optical
|l ack 6. mce are prined with 50 ng prior art or

Femal gﬁa
densifymeas F‘%S&W@IOWLP coupl ed to CCR5 fragments on day O,
(subcut aneously, in 0.2 m PBS) and conpared to Bal bC

mce primed with 50 ng prior art or reassenbled Qb VLP
TABBR Sy Avpfage antrpaer arh QPaiantrreagiembladeQl.gentt- Wésanérﬁnél Sﬂg9 -BK

N G e A R

14 ar(d%wiﬂppricbrfderﬁmeas_serﬂniEQIQBoQaJ—Bﬁrw iQfedbs- Arp? BKt espetfietyt. This

data s]ﬂ)wgli\{hal?bt]gjé rregslslar% ed ?ﬂi efﬁs?%ither uncoupled or coupled to an antigen have

shifted from a more Thl immune response to a more Th2 response, as compared with the

immune response induced by the prior art Q3 VLPs either uncoupled or coupled to an antigen.

immunisation Qp-des-Arg9-BK QPGlu-des-Arg9-BK | QBGlu-des-Arg9-BK
(50ug/mouse) (50ug/mouse) (500ug/mouse)
Time after the first Immunisation (days)
Ab-subtypes 14 28 35 14 28 35 14 28 35
tlgG 1644 | 10366 | 10566 | 317 | 2800 | 5006 | 1166 | 10250 | 13634

IgG2a 234 1295 |1364 | <100 | <100 | <100 | <100 | <100 | <100




[00280] Serum from i nmuni sed m ce (obtained i n EXAMPLE
25) is centrifuged for five mnutes at 14000 rpm The
wGaapensEasant is | oaded on a colum of 3.3 nl premEBIIEH055009

protein G sepharose (Amersham Bi osci ences). The col um
Is then washed with PBS and eluted with 100 nmM gl yci ne
pH2.8. 1 m fractions are Il ected in tubes
previously provided with 1 mM IMTris pH3. Peak

IgGlf racti ons 3akd600 biylg aR3@380 «e0ar@0padied. 1P60483}}7 Thes98

CCR5—eo—+eeeptor—speeifiestratns—IRFLandSF162;
have been described previously (OBrien et al., Nature
TABLBS0, 348, page 69; and Shioda et al., Nature 1991,

el67y . The HPV-1 inoculums in stock solution

IMMEYSSLQHY us@léd to contain apSBSl mately 1, 00086l 4, 000
TCl D50/ nil medi um 50% t ils e
infective (5 % ?ﬁ@%ﬂ nul at eg{%gm?%g?% CD8 degp@utgec L{%@rl\/[:

(f or H M neutral i satTiow aftergbyBist Ing0@B@jiobdapd)| y, buffy

Abs g&te& edt ql ned fgom SPPeaI t IM bl %)d dggors 137 og 35

of CD8 T celts using ROSett & Sep cocktail

tIgG ( St entCel 133684 1[1@600@ e53380¢ 32348 SXIBA 48830 (S5496 231140051605
Hvynaaua

and PBMT 1 col At ad P r~n| cent ci—f ||n fl oh

g C o <

Ing(‘ArrershanilrSUﬁﬁa MR8 5 B§7§t5ec ﬁ)‘wlau? s |d7e ald} 3l§st e§8+ o 697

I 14XI o6/ m CJ& (2P ‘béq, 2LU 0
&G Um 1L-2 3,5"7 Jt?r%l ne and g]nmr: g%%hcs)?7 V|9§ %63? 3633

three parts and stinmulated with either 5 ng/m

This (gl sBivyell iy P roorpnbladoop VLR g fncp pledk o S uplsl 0 148 atigen

have 8hifted R5RI aNB6ke IRY itEERk RSpoRSIHoGEMEE ThD krdkpbit & cbiafdred with the
cells for infection and virus neutralisation

immuge sesppree rdyced tyghapror Brti Qf-mf NFeshified therimmiune taseanses figm fhl to
Thp. S€rial dilutions of purified polyclonal mouse |1gG or
control antibody 2D7 (25 ng/m - 25 ng/ m; Pharm ngen)
in 96-well culture plates for Ih at 37C. Then virus
i nocul um (100 TdD 50 50% tissue culture infective
dose; Trkola et al, y%{l\? 999 page 8966) is
added and pl ates culture 14 days. The total
Cloningf exprdssion amal punification 20 CERP fraghneﬁtéum& tothe O-tehayimG qf APL05 VLP
i nfection, the supernatant nediumis assayed for the
H V-1 p24 antigen production by using an i nmunoassay,
[002883 dane DNYedaghenticodifg Yor tROOEEP Eag@bnt,(SEQID. NCGGOERGEeated by

anneéﬁ‘& twpsc%mpéelsgéaymrﬂh&méé icﬂ.éég‘%&? Eﬁ'ﬁg lfﬁlgg‘ir‘ve‘grag“gg%ﬁtaining
Kpnzmaa gl e rediridfioR sﬁt@Q% ctBé@dsrlse @bﬂam(aBH‘saagﬁl&EQs Id ested with
and des- Arg9- yki nin Q 1.D NO 56)

Wi t
Kpn?é,xagd f%@’é’d Oéloan@rféow in éweﬁsawa §358f°tIBBtSFPSslét6LFE‘h 8"é§°fd1AP4°5 -61 (as
descried di ki>oA Pt BK) oWUtSh%@V@éﬁalf dppBehbR 6b/621,808)eUHdbNHR control of
were chem cally synthesized according to standard
E.colprtppiaphipe soperon promoter. The resulting plasmid is: AP205 coat protein —
GTAGGGSG — FGFPEHLLVDFLQSLS.
[00289] AP205-1I-CETP1 protein is expressed and purified substantially the same as
described in WO04/007538. Further steps to remove E. coli RNA packaged inside the AP205

VLP is substantially the same as described in EXAMPLE 5 above.

EXAMPLE 30
Chemically coupling of CETP peptide CETP1 to reassembled Qp VLP



[00285] Solution of 3 mM ( 1.0 ng/m ) prior art or
reassenbled Qo VLP in 20 nM Hepes, pH 7.2 was reacted
w0 2006887781 nutes with 84 m SWMPH (50 mM i n DVSQPCRER200&)55009

at 25C. The reaction was then dialyzed twice for 2

hours against 3 L of 20 nM Hepes, pH 7.2 at 4C. The

di al ysed, derivatized Qo A'lgg was subsequently used to
coupl e Bradyki nin or des- 9- Bradykinin. Briefly, 3

m of derivatized prior art or reassenbled Qb VLP at a

S o R I

termigasC was s'ZﬁltlIeMzéde bys ,solpi—l pEasE chdn@stgyo upl EM@ meerotadlloctions GmbH

ntrlfu 000 rpmfor5 m nutes and
(Genfl ? 88?1?1 Eg ggﬁ‘%i&“@“&l and di al yzed once for
[0029] how sbhai’od of naﬂ (20 mgmlg Iﬂéas:aagﬁ)llddSQB BLP ¢fbtalfediVIEBXAMBLE 4) in

20 Bt WGP g9 mfeasil KR CEITHER o ST chSPH soluion

(50 rﬁMbﬁtb!dkeﬁl bﬂ@@ﬁ Plcrd Uk 5tE nﬂeeneac%z B ifn rﬁuﬁ?ze(l kQideSfor 2 hours

group) were vaccinated with either Qb-BK

agam@bz H@§ 20\ Hepese BH 72031 406 Phei diglysedy deewatrZé@%ﬁsﬁwb@é QfpVLP is
subse\ihgnﬂ&qg&?fo%qmte fmﬁ%ﬁ%ﬁ&:& 7ﬁrlef®o 1 r}E d?fdem/@l é’déf%gssembled Qp

vaccine fromeach sanple were dil uted I n

VLP gt eameengtionnef 2‘tliltg/lalnle rdagicd wth d 04ul o€ aﬁ@nmme goluyon figr 2 hours
at 1588 int WnMEHR e? 5§ hﬁl& ﬁ)an ngﬁW Tl co%ﬁin%%g%ttﬁ)ﬁs %r-sg I?lgen centrifuged at

vacci ne wa m ni steréd w t hout
16 0Q)gnifor élrmmaesgmdmtp sopermitangs g sollenfed enddiatyiadtwiRBSor Mhapies against

tally on day 0, 14, 2 1 and 33.
2L°¥§@?§€F€ dztgélglrifln&% nation of total IgGtiters and the
titer of d| fferent subclasses (1gd, Ig&a) specific
for prior art or reass?g%lﬁg[ﬁgg VLP, and to TNFa in
sera were determned b hbst antiall the sane as
des Tedt bEAETP vicsiwPInEh ScholdserdEEddTdbtiatiade] of ditekosClEdSISE 5

and 6) was defined as the reciprocals of the dilution
needed to achieve 50 % of the optical density neasured

[0029%] SAlcw Bdalaad Wﬂ-fﬂaﬁalﬁ (B+€T BGeraud) iardvdceihatdd Eu‘r@taneously with
antj-reassenbled Qb,  anti-BK and, antj-des-Ar

200 %ﬁéﬂfl’ CETY &@m@é Epesing 98 VLG @ obtaingd either &O@SEgAM?’Lﬁﬁp & from

EXAMPEIEOF9 o fay'0, @8d bBFSHAI GhEHecR, @ay B, andiol4s and228r h‘é"r&ﬁblts are
prior art reassenbl ed Qb, BK or %} des- Ar
(&

placerl @8 gédigh helcsteroipipt(024¥e) o8 W@Webﬁ i apaintpincd ermthiseligs %@eﬁn@ber 16
weekyl-ﬁ§smae E‘fﬁfers FHORE RiRH %i)bﬁg afe USRERS éthQﬁhIQﬁ'tEﬂvgleﬂr Qﬁ}‘b%dy titer,

oma nore I mmune response to a nore
11p0pr<é@pmhgl@ste®b ansoBEP e@tlvatmpaslﬁemmmThe apiERSATS éacrlﬁenmweek

32 atRlythé Q&ta%fnfwed atg} s\&el?gsl 'eél&ﬂfm zﬁﬁjta(%e &8 evgﬁ!l&ﬂ red

an antigen. Thi s dat a s e reasse
) aﬁ\‘.tL feg faceT piigparatiomond i zé@i“ca;mnétbq pd:redltatg@ oatheamtta cpvared &y desions is

calcu?al?édff&egacﬂﬁﬁﬁ%fi more Thl immune response to a nore Th2
€, as conpared with the inmune response induced

by the prior art Qb-nINF.shifted the inmune responses
fromThl to Th2. EXAMPLE 32

Coupling mC5acys to reassembled Q3 VLPs

[00293] The murine C5a amino acid sequence containing an N-terminal CGSGG linker
(SEQ ID NO:58, hereafter named mC5acys) was chemically synthesized by Dictagene SA. The

C-terminal 19 amino acids of the murine C5a sequence were chemically synthesized (EMC



EXAMPLE 29 C oni ng, expression and purification of
CETP fragnent fused to the Cterm nus of AP205 VLP
w(Q 0®a88178The DNA fragnment codi ng for the CETP PCHBP®N$/055009

(SEQ ID NO 69) is created by annealing two
conpl enment ary ol i gonucl eoti des encodi ng the CETP
fragnment and contai ni ng Kpg? and Mohl 1 G381 restriction
sites, respectively. The obtained fragnment is digested

Micrwdlbptilcipmthan Eictvprnly) @Bh ampddiedreh€6 G linkehat thealNgerminus (SEQ ID

NO: ﬁe&g{eh lﬂ‘gﬁe‘?@?ﬁ%&ﬂw t he vect or pAP405-61 (_as

of US provisional application
[002%1)/ 611 A3éBjtion 0l 43 iMecasseniblal QP VLE. it &(2-Hydioryaipippiperazine-1-

ethanggugt%)glic ﬁc{d%%k%%xégr (@gﬂﬁtﬁ%ﬁ E&{Fé?\laFg @E@E%)olg re%gtea with a

2-fol ) dxbedsEHRBE MO bESMPIS (Bi¥feE)efor 30 mitfhtdd Uit | X5 twl w1th shaking,
substantially the same as descrl bed in WO04/ 007

Reacton pradictssre fhalyred againgiwo ehange of Trylheogme KB é‘é‘bPﬂéﬁS‘&é a dialysis

unit Witfa AEOPDMablebRarSwd %ﬁlbff%élidé -ANgz&amBrces descri bed
in EXAMPLE 5 above. emcallycoulln of

(00295ETP e SEMCETPTOWS of EHSEiTos dIRh Ve SPODAGOJuiTh el SMPH-
denvﬁé-rgg e(?ﬁ 34'Ps nke&§5ﬁvbl@tﬂé@ Ei%}) 4l A BI}E'rQ%L)%sC%' pSe(r)fl'O{l‘Iéed in

fused to the Ntermnnu vvas sy nt hesi ze
paraljghaBeactbmsnars incybaitd flohZ housrabdHI'C emthl shalgngBffer coupling, aliquots

were %%@%?&/ %‘1 g,-OBP§ Fo? t3 &glglﬂi\e,\éa% 4a§] tdgélﬁaglr%(jlubl% na S?gﬁ]gﬁng]aac&ne is in

thesd!hlﬂeﬁﬁéﬁoai ned in EXAI\/PLE 4) in 20 nmM Hepes, 150 nM

o024y, S8 {1 ok 6 SrnesBlofe iR ¢ dkdio 4| gl sotuion of

5 mo-Eh exdeﬁbesMPHmehﬁatﬁz&ﬁQB AL Psy R@zd:tlbﬂ\bél@mf: @108 pﬂ'@lhﬂ Multiple reactions
ainst 2 L of 20 nM Hepes pH7 at 4C.

are PGT omped dp pargllel Repqtiveyare éﬁ@b@tﬁ%ﬂ @ bpprypply sC With shaking. After

coupﬁﬂgb%ﬁaﬁlﬁsr‘w&é éb’ﬁ&&%e% £O16R00 A for g%uﬁésaﬁmer@ to pellet 1nsolub1e
erivatized reassenbled Qb VLP at

mate@dn@@hble a@qcm i fliabysegd 242 hoyrsragaimstatBSwpsing | RGN MY C@toff dialysis
casseﬁQTM peptide solution for 2 hours at 15C in 20 nM
pes, 150 mM Nad, pH 7.4. The coupling reactions are
then centrifuged at 16 000 g for 5 mnutes and the

supernatants are col gg}% di al yzed twi ce for 2
hours against 2 L of13 pes, pH 7.4 at 4C.

EXadvRin zaBonlmite siith @¥B-GETseyy ¥CLiim e sollagert-mduce attirdtisanaiel
fed rabbit nodel of atherosclerosis [00292] New
Zeal and Wiite rabbits (n=12 per group) are vaccinated

[0024 bCc Ut MO ek BIAtIIB 2/AFCHehic (CHkadits CVdr, Détﬂ@ﬁﬁﬁ&) are 1mmunlzed
vacci ne or. VLP as obtai ned either from EXAVMPLE 3

subcytansapsts ansreEtlangs gyjthgeithery 0 a8 Fedssrdiies Qrmmimsews @ = é) 09 30 pg
reassdBbled Q8 ¥EP oty &g B/ both BlufedNRI D AbRESs PBS. Two further booster

immunizations are given subcutancously, on days 15 and 24 after the initial immunization.
Anti-mC5acys antibody titers are measured by ELISA. Mice are immunized intradermally at
the base of the tail twice on days 35 and 57 after the initial immunization with 100 pg bovine
type 1II collagen (MD Biosciences) emulsified using glass syringes as a 1:1 ratio in Complete
Freund’s Adjuvant (CFA). The mice are then monitored for the induction and severity of
collagen-induced arthritis by daily measurements of fore and hind limb joint thickness and by
the daily estimation of joint clinical scores. Joint thickness is measured using constant-tension

calipers.



pl aced on a high chol esterol diet (0.25% on week 16

and mai ntained on this diet for another 16 weeks.
wob@snosr78anpl es from fasted rabbits are col | eCP@HER1005/055009

regul ar interval for antibody titer, |ipoprotein,

chol esterol and CETP activity neasurenents. The

animals are sacrificed on ggek 32 and the aorta

renmoved for atheroscl erosi$”|esi on anal ysis. The aorta

are stained with oil r&XAMBEES4 "en face prepar ati on

Dtpoh AR StnicE it DB OES FEMANS R Lebdlon 3P I BoAPYRESES

Coupl ing nCSacys to reassenbled Qo VLPs [00293] The

002981} o1 A e o S BN VeR B il it prior
art oﬂ’[%@éiﬂb‘léd OB VLPNRIPISALd the EY RS FRSINERS (IBIaidd ¢ BHANMPIIYS), using

he CGtermnal 19 am no acids of the nurine Cbha
the ps@roay@mr@asmrbelﬁd&iéifw ab b yonixph 106 918 pE dlalyzed vaccine from each sample

e Y BRCEPL L 030 SR LRI ML L L B0

sides)airee)s m%aqysﬂ& \Zl&)lnes[ﬁé)é?cﬂlﬁhlst@reﬂ@lrlﬂik)um vith akd-ani\|Allhydrogel,

reasseml ed VLP in 4-(2-Hy. xy.et perazin
! e RSREL Y AT IO CHESHEPR BEY br21( S AEERES, oBEIEC s
and thaMifdinéd differtht Gubdlaskss (Tg€AG Igﬂizay\&ﬁeblﬁa f&tﬁ@b@RH‘ﬂagﬁlelﬁs( iESRe are
of SMPH (Pierce) for 30 mnutes at 25 Cwith
deter%‘l‘ﬂfﬂlbg%bl‘ I®¥eaction products are di al yzed agai nst two
[00269pangeigbotifey gﬁﬁe@ gﬁlaﬁlsglﬁsN(ng YRFOLoatkl Mgrﬁ%hg;vs?!hyﬁi Rg/ml CCR5

unit with a I ecul’ar wei ght _ _
ffagn(eSt& apupled Lo REIAse. Fiberdseymnip @R gg |totanlgbofiferymnd theatitouef different

d )
e Gl REF 13020 AR R P TIATMAY P, o e g s
are deteiniingd b EId8A tsutssmtialt the pand ordendlibedinEZX AMPERE 8.
Reactions are incubated for 2 hours at 15 Cwith
shaki ng. After coupling, aliquots were centrifuged at
16,000 xg for 3 m nutegXdAMHBLI350 pellet insoluble
materi al and vacci ne is in the sol ubl e fraction.

L U

SMPH-derivatized Qb VLBduce&aahmuson volunme is 100 m
and nultiple reactions are perforned in parallel.

[003(@ act i qBg efflchicy STGHRMEA OF-BR. SIAYE-8esthrgd BICisWsidd in the murine

aki ng. After coup Ilélg aI| uots wer e centrlfuged at
collaa%l-led}@‘e& grthgtis SCHnwedd. 40 Ma @I?%A/deMC@t P4 ngrevIy 19T ce immunized

imead il Bhos B L 0L S SO TnTEtA Ty SRR, PR Bareorn or 28

aloneEXAdvHhice 3k ihjoomd twied 1n&addmsley (daydﬁﬂmdmsswﬁy QOO/].LEbelneitype i

col | agen-Jj nduced _art 1 S nodel
collagen mlxgéa w1tlI:1 complete Freun s a juvant.

[00301] After the second collagen/CFA injection mice are examined on a regular basis
and a clinical score ranging from 0 to 3 is assigned to each limb according to the degree of
reddening and swelling observed. Three weeks after the second collagen/CFA injection the

average clinical score per limb is determined in the three experimental groups.

EXAMPLE 36
Efficacy of vaccination against QB-BK and Qp-des-Arg9-BK for the treatment of allergic

airway inflammation (AAI)



[00297] Male 6 week old DBA/1JCrl mice (Charles River,
Deut schl and) are i nmuni zed subcut aneously on the
w0 b@aks778i t h ei ther 50 ng reassenbl ed Qb- nC5acRGT/EP2085/055009
8) or 30 ng reassenbled @ VLP only (n = 8), both
diluted in Dul becco's PBS. Two further booster
| mmuni zations are given su ut aneously, on days 15 and
24 after the initial |mTun| ation. Anti-nCbacys
antibody titers are nmeasured by ELISA. Mce are

0T 5L SAE B B B B A s

the cff&s ofty atuination agajt[seBtddykinilnl (BYgand d@AB'gQ}Bmdykmms()les Arg9-BK) on

Th2- %tfe f L&d gaeh{&&g%l aﬁ)\ci‘ d? %{: '&)osm 1 1] %}é?ntéé gh«:lt ﬁ%ﬁ cytokine

(TL-4graD45t (]L-&d) ﬁ)ﬁfduéthﬁ IIgEJ laﬁﬂiboﬂy aad dns@ve iprddyictidn and broncho hyper-
caol | agep-in darthltls by daily npasur 0

respopweie%@fﬂﬁ) ‘i’/ﬁ‘bmfeo Sriter efﬂuemeggmyﬁﬁeiwﬁ I’?EE 269- @K or Q-

des-/A30BRBSs RBcrfbbd iPERAMPIEY £&! inRERH $3th JPhibke. t3|§'d§ ﬁ'&? the first
i S neasured using constant-tension cali pers.

immunisation, 2até I lmJected meamntdmez@) wil@%ug roagjhmnmioéfpt’d in the presence

) AR b Rl e
are dﬁl}l 1hﬁ‘£na@dllyQ:hal&Jh§ed)WltH sEas oviA ﬁ@ﬁbn%nﬁ&dﬁﬁﬁyﬁ Q@4thbers after

5 fragnments (obtained in EXAMPLE 25),. using the .
the liﬁt .cbelleagq BEIR tse d ewithop whots bady,phlegtismagrapty (Jhiepynice are

sacrlﬂcfedddt abYARS (MR CFOIMe td Elﬁlir'giz%alﬁgg $ETRI8h And I THY L idtdl immune
an

S to a volune of 20 gect ed subcut_ane_ouslfv)
respoeaqyohmg laypeesye pertermer vath RS/ 1%3B dalke ¢rllsgentained mifhe broncho
alveo‘(fzﬁqg\}agg %B@ﬂ a@qm‘!’ﬁﬁgggﬁﬂﬁ ;daﬁllh\‘t/ltercgﬁsatr‘(ﬂﬂer 1 Hte@@ek@ﬂ@&faft AGQG) and
dlffeneematesfl woith mwagg-(herysalsdlalmaa as zeevmudyldggrlbed Elrefilieff A, et al.
( t titer of different subclasses

Clm{i%ﬁ%herb?%&%i ;‘ﬁ glec or the CCR5 fragnents in mce

are determ ned by ELI SA. [00299] Mcrotiter plates

(Maxi sorp, Nunc) are coated overnight with 10 ng/

CCR5 fragnments coupled to RNAse. The determi nati on of

total IgGtiters and the titer of different subcl asses

(1g@, 1gQ&a) specific for prior art or reassenbled Qb

VLP, and to TNFa in sera are determ ned by ELISA

substantiall the same as described in EXAVPLE 8.

EXAMPLE 35 Efficacy of vaccination agai nst Qo- BK,

Q- des-Arg9-BK for the treatnment of collageni nduced

arthritis [00300] The efficacy of reassenbled Qo-BK or

Qo-des-Arg9-BK is tested in the nurine

col | agen-i nduced arthritis (CIA) nodel. 10 Male DBA/ 1

m ce per group are imunized intradermally three tines

(days 0, 14 and 28) with 50 ng of Qb-BK,

Q- des-Arg9-BK or Qb




al one. Then mce are injected twce intradermally
(days 34 and 55) with 200 ng bovine type Il collagen
woreoved3mst h conpl et e Freund' s adj uvant. [ 00301PCHEPBN5/055009

the second col | agen/ CFA injection mce are exam ned on
a regular basis and a clinical score ranging fromO to
3 is assigned to each |inb_ according to the degree of
reddeni ng and swel | i ng obsé?ved. Three weeks after the

CLABdMS8ond col | agen/ CFA injection the average clinical
score per linb is determned in the three experinental
groups. EXAMPLE 36 Efficacy of vaccination agai nst

1. Qmaiﬁlmsiﬂioﬁjoerdpmingt g9-BK for the treat rrent of allergic

air .I nf.l.a exp i nent.al
ast Hgalgie P 1c QJQ’S&{E&SP\% ylut Bre 13%%1%‘]1 s ot Iiagbnggta thereof,
to mmmh&eﬁphmtx&tmit 1yBCaienfatt adachkmgpmt sigd wherein said VLP is

Brad |n|n a des- Arg9- Bradyki ni n (des- Ar g9- .

AR PP TPt B it i Sion 53 84 gt RNA. with
eOSde&ﬁidBﬂy| stﬂuBliﬂdJebmﬂﬂiséd b1 8aill VICP 1sCattrﬁ7dﬁt 16%( dflthd amblntf host
I L- 13) E]hsgductl on, | gE antjbody chous production

andRBAH cmwrs\r%@b%ﬂgswve@gm(l safNflic nmice (5

per(bQﬁtQéHéi) o laftidANHIN a8 Rest\hé fectid fREhk gtg; or  Qo-
des- Arg9- BK as described in EXAVPLE 15 or injected

whereH 9@51 3 llegpteone 3utigenyR) igfinked te prid MLPLp) thrpyel paid et least one first
a&%cﬁfieﬁrsﬁe bl Gfd R Eabtbht &RE6A 4RABRAIY sivd t h 50ng oval bumi n
(OVA) in the presence or absence of adjuvant
(Al hydrogel, Inmg ALOH injection). 10 days later (i.e.
q&%ﬂ? : i ce are daily intranasally chall enged
2 Avvlt %ggo%dmgﬁg&gh PBS on 4 consecutive days. 24 hours
af t(@) a vins-like particled VI.BhepmpBisiRg iceat gatteinsyimuadtsvor figmments thereof,
who A raph saerifi .
at éfglgcﬁkg&/bgc%r% BA&% i%?]@sa?%gst g;rggﬁ& ?l%m%t gl ef l% Ije{ntslggﬁfLP 18
an cked'dnﬂ}umndy atoeldceldﬂmaﬂmw aslpsaids\ési’ is hssmmalllg\ﬁag efhaat RNA,
%rngg,h / ulPlc%/ibABSA The cells contained in the
bro‘?ﬁrg PRIV S 1% Vge (BAL) are counted in a Coul ter
Couib) stirleast mtahmgmml&m (sast@ht scchiaf dttaétBenarict;

dlfferent| d with Mi

or SRR 38 e st gor] i o R SECTR) i S g toast one
Al | farsOiftachhitBl sitblaRd sadd 4t asOairt-sdedhd elthMont site. A

conposition conprising: (a) a virus-like particle

(VLP) conprising coat proteins, nmutants or fragnents

3. ThYesEsitioR bf @lﬁlnﬂ\lﬁ"m&h&rcbﬁ&ﬁﬂﬁﬂ@at%awbn@tpoiyﬁﬁ%w fHa€romolecule

first attachnment site, wherein said

haspd ity R proferakly 8¢ p@ya@%@ﬁcrmaﬂlelcuhémc}ﬁagpﬁ inside said
gnpunt of said host RNA with secondary structure
conprised by said VLP is at nost 20% of the anmount of
host RNA with secondary structure originally conprised

4. Y ogltl}% b cl‘{ug) %Jhe}eﬁlatﬁé nﬁ[&@ul%élgﬁ%f Wid Jﬂol%’mdnﬁ,aSt

f
on e econ att ITE nt
macromolecule is from 10,000 to 100 000 Dalton

(@

5. The composition of claim 3 or claim 4, wherein said polyanionic macromolecule is selected
from a group consisting of:
(a) polyanionic polypeptides;
(b) polyanionic saccharides;
(c) polyanionic organic polymers; and

(d) nucleic acids, wherein said nucleic acid is not a toll-like receptor ligand.



wherein said at | east one antigen (b) is linked to
said VLP (a) through said at |east one first
Ww@raoaosnent site and said at | east one second PCT/EP2005/055009
attachnment site. 2. A conposition conprising: (a) a
virus-like particle (VLP) conprising coat proteins,
mut ants or fragnents theregé of an RNA- bact eri ophage
with at |east one first atfachnent site, wherein said
VLP is reconbinantly produced by a host, and said VLP
bl y host

. ThEeRBRS g B linf S St ABSR A FLBGRELY oSt

one second attachnent S|te wherei n said at | east one

ed to.
7. TRERHRR T i & e TR i Dbt & N[t B8 pogitarowe
casistig ofit t achment site. 3. The conp03|t|on of claim?2
or 3 further i sing at | east one pol yani onic
macr &B¢¥gﬂagmb%%£d to said VLP, preferably said
polw@mpapa@mﬂaeﬁaﬂoleIcuIe I's packaged inside said
conposition of claim3, wherein the

nold@hPQV«%éﬁﬂﬂtm@f sai d pol yani oni ¢ macronol ecule is
f r onpad GayPHemicdl HO&aeARndBt bRy, 5. The conposition of
claim3 or claim4, wherein sald pol yani oni c
macr onol ecul e is selected froma group consisting of:

8. Tﬁ@}orﬁlﬂsﬁﬁ@ﬂ bPAkit PO 4/ RABIHA8RE po(}mhoﬁig InYRFInRchle is poly lutamic
saccharides; (c) polyanionic organic polyners; %
avisband]oe pelyaspertic apidrasd whseeinprefigreblyi seidpelyenipsic mtcroalolecu cis
éé@%&%&&%}¥eceptor ligand. 6. The conposition of claim

erein said nucleic acid is a tRNA. 7. The
conposi tion of cIa|n15 wherein said polyanlonlc

ol tide.is. Se ted f NSl 8
5. TBE5I RV G e At e Biar e ARt el g o o
@ﬁhﬁﬁ@dﬂ%p) and (d) any chem cal nndlflcatlons of
d& he conp05|t|on of claim3 or 4, wherein
sal bBW?ﬂﬁF@ﬁ?B 'macronol ecul e is polyglutan1c aci d
and/ @) pﬁ$maaﬂmkﬁéc acid, and wherein preferably said

polyanlonlc macr onol ecul e is pol ygl ut am ¢ aci d.
(c) polyglucoronic acid;

(d) polygalacturonic acid;
(e) polysialic acid;

(f) hyaluronic acid; and
(g) glycosaminoglycans.

10. The composition of claim 9, wherein said anionic dextran is selected from a group
consisting of:
(a) dextran sulfate;
(b) carboxylmethyl dextran;
(c) sulfopropyl dextran;
(d) methyl sulfonate dextran; and
(e) dextrane phosphate.

11. The composition of claim 9, wherein said glycosaminoglycan is selected from the group

consisting of:



9. The conposition of claimb5, wherein said

pol yani oni ¢ saccharide is selected froma group
w@oemwsh3t’8ng of : (a) anionic dextrans; (b) phosptiEP2005/055009

cellul ose; (c) polyglucoronic acid; (d)

pol ygal acturonic acid; (e) polysialic acid; (f)

hyal uroni ¢ acid; and (g) glycosam noglycans. 10. The

conmposition of claim?9, mhé?ein sai d ani oni c dextran

i s sel étheparfng om a group consisting of: (a) dextran

sul f at g; c xyl met hyl dextran; (c) sulfopropyl
dextra ?*%@%mh§§%§i sul fonate dextran; and (e)

dext r af@ doinasgphsatfate; 11. The conposition of claim9,
wher ei p,.sai d. gl.yc m npgl ycan is selected fromthe

gr oup ggﬁ%?%?%h%“@%&?ngheparin; (b) heparan sul fate;
(c) de(ayakecmmnsulfitat e; (d) chondroitin sulfate; and (e)

keratan sul fate. 12. The conposition of claimb5,
wher ei n sai d pol yani onic organic polyner is selected

12. Thé edthid3Rtio) bOEIHINCE) MWhefein Ja@l pollyabidhiclyBdayiiel paYyinsdd isf selcbted B6@ the
(b) polyacrylates. 13. The conposition of any one of
FPULORHFHE €| ai ms, wherein said RNA-phage is sel ected

from a(greRingRESShag of 1 (a) bacteriophage Qb; (b)
bact eri ophage R17;
(b) polyacrylates.

13. The composition of any one of proceeding claims, wherein said RNA-phage is selected
from a group consisting of:
(a) bacteriophage Qf;
(b) bacteriophage R17;
(c) bacteriophage ft;
(d) bacteriophage GA;
(e) bacteriophage SP;
(f) bacteriophage MS2;
(g) bacteriophage M11;
(h) bacteriophage MX1;
(i) bacteriophage NL95;
(j) bacteriophage f2;
(k) bacteriophage PP7; and
(1) bacteriophage AP205.

14. The composition of any one of the proceeding claims wherein said VLP comprises coat
proteins, and/or mutants thereof, and/or fragments thereof, of a RNA-phage Q, fr, AP205
or GA.

15. The composition of any one of the proceeding claims, wherein said first attachment site is
linked to said second attachment site via at least one covalent bond, preferably at least one

non-peptide covalent bond.



(c) bacteriophage fr; (d) bacteriophage GA; (e)
bact eri ophage SP; (f) bacteriophage M52; (Q)
whawbesi’ephage M 1; (h) bacteri ophage MXl ; (iBCT/EP2005/055009

bact eri ophage NL95; (j) bacteriophage f2; (k)
bact eri ophage PP7; and (1) bacteriophage AP205. 14.
The conposition of any onesgf the proceedi ng clains
wherein said VLP conpri ses®Coat proteins, and/or

16. Theicempasitioneaf ey ,one 08 ther progegding wlagms, hvéheeaid saidffirsy attachment site

SH BB Br bl pEEHR Bty bl o IBAR RN Tt

attachnment site is linked to said second attachnent
ite via. at_.least coval.ent. bond r ef er abl t .
17. T Seiprasihio™ 96 A s e REBRARFER ey gt spig$EContl fachment sce
@aippiesa sulfhndef gramy, paficatd§ a kilithypiyd g@eapl bfgcyslciicTs,
wherein said first attachment site conprises an am no
group, preferably an am no group of a lysine. 17. The
18. TEO PapdsitionbfAhy DAY o0 AR Mbcdeliag RIMNGE &elicR@n 6didifitd ,attachment site
whereli n sai d second atégchne%t sjte c& rise a . i
OIIPFIBEF R, RMEIOO&HOUP (& Srsg| 3ndasald S¢aqy) %‘P"h&}%}h pitgcomgprises a
myﬁylgg%up]&.a cy@singonposi tion of any one of the
proceedi ng clains, wherein said first attachnent site
conprises an amno group of a lysine and said second
19. TE E&ﬁﬁH{ﬁiGB ofady%n€ 8FRE bﬁ)%éedﬁngsc‘l’zliﬁlg‘ W cotHpHikiH, Qfinker.
cysteine. 19. "The conposition of any one of %he
proceedi ng clainms further conprising a linker. 20. The
20 THR AR LB A AP OBl PR T B s
gleoted fromresgreun deysisting ofa) pol ypepti des; (b)
car bohydr at gs; eroi d hornones; (d) organic
nol ecul es; gigo%é%nﬁéhtens .
(b) carbohydrates;

(c) steroid hormones;

(d) organic molecules; and

(c) haptens .

21. The composition of any one of the proceeding claims, wherein said at least one antigen is a

self antigen, or a fragment thereof, or a variant thereof.

22. The composition of any one of the proceeding claims, wherein said antigen is selected from
the group of:
(a) lymphotoxins (preferably Lymphotoxin o (LT o), Lymphotoxin 3 (LT B));
(b) lymphotoxin receptors;
(c) receptor activator of nuclear factor kB ligand (RANKL);
(d) vascular endothelial growth factor (VEGF);
(e) vascular endothelial growth factor receptor (VEGF-R);
(f) Interleukin-5;
(g) Interleukin-17;
(h) Interleukin-13;
(i) 1IL-23 p19;



21. The conposition of any one of the proceeding
clains, wherein said at | east one antigen is a self

wW@ebQ&11g7 or a fragment thereof, or a variant PC¢EERDI/055009

22. The conposition of any one of the proceeding
clainms, wherein said antigen is selected fromthe
group of: (a) |ynphotoxins_ (preferably Lynphotoxin a
(LT a), Lynmphotoxin b (LT t§§); (b) I'ynphot oxin

recept G) Khe¢liy receptor activator of nuclear factor kB
I igand(k()m&); (d) vascul ar endothelial growh factor
(VEGF) ; “('e) vascul ar endothelial growth factor

recept @ QXEG2:R); (f) Interleukin-5; (9)

Interlﬁ%' -JI7; (h) Interleukin-13; (i) 1L-23 pl9;(j)
Girelin, %I% CCL21; (1) CXCLI 2; (m SDF-1; (n) M CSF;
(o) MCRIM-GSB) Endoglin; (g) GaRH (r) TRH (s)

Eot axi n; l\gl 1.Bradyki nin, (u) BLC (v) Tunor Necrosis
Factor(°3; {j >anyl oid beta peptide (Abl-42); (x) Abl-6
; (y) G)dEndbgisi n; (z) Gastrin and/or progastrin; (aa)
CETP;

() GnRH;

(r) TRH;

(s) Eotaxin;

(t) Bradykinin;

(w) BLC;

(v) Tumor Necrosis Factor a;
(w)amyloid beta peptide (APi1-42);
(x) APis;

(y) Angiotensin;

(z) Gastrin and/or progastrin;

(aa) CETP;

(bb) CCRS;

(cc) Cha;

(dd) CXCR4;

(ee) Des-Arg-Bradykinin;
(ff) GnRH peptide

(gg) angiotensin peptide;
(hh) TNF-peptide;
(ii) a fragment of the aforementioned antigens (a) to (hh); and
(jj) a variant of the aforementioned antigens (a) to (hh).
23. A vaccine composition comprising the composition of any of the proceeding claims.

24. The vaccine composition of claim 23, wherein said vaccine is devoid of an adjuvant.

25. The vaccine composition of claim 23 further comprising at least one adjuvant.



(bb) CCR5; (cc) C5a; (dd) CXCR4; (ee)
Des- Arg-Bradykinin; (ff) GIRH peptide (gg) angiotensin
w@ewbiosisg7 (hh) TNF-peptide; (ii) a fragment of PCTEP2005/055009
af orenenti oned antigens (a) to (hh); and (jj) a
variant of the aforenmentioned antigens (a) to (hh).
23. A vacci ne conposition &erpri sing the conposition
of any of the proceeding clains. 24. The vaccine
26. Acoethabéfipreparing the invientive3omppsitians and ¥ILB of aicRINAebartsriophage —

%?égﬂ C%nglgfltg{,] tr% écﬁVﬁﬂb Irﬂ?gmng Hn[% E&gf ne conposition of

rco ast one adj uvant. 26.
A net h@ rexfon;bmapﬂly pmgudlm wmsélkt: parécle ()Vfbh)swth ahsstamd first

y;g pg]; t ?GlgflR%/]\alAﬁl b ﬁga\?ﬁeéelg tsaééé/g%?:or%grg €S ggt %ro‘telns mutants
r ecomnbi na;nﬁiagm@jmmteomgfam RNAuﬁetbmdpaagbaru cle (VLP)

with ah) | east e %t ach Sdeﬁ X

wher ei fP) aﬁfe‘?} Vr‘ﬁ“é, c %‘t ORIPrOtRiRg: éﬂttgnt%?f

f ragment Sraghesite ﬂi‘ereogfofedu RNA- lkaaféhephagah age; (D)

di sassenbling sajd virus-like partjcle tqQ sai d coat

pr ot ei Puﬂﬁima%ﬂ%d Rt Rretgig ity ordrageents gieregh; g

RNA- bagd)@EdsQRAbREE said pulrifitd rcbit)f)hﬁéiné; Aufhn€sQR fra Pt t&ih8Rof, of
mut ants or_ fragnments thereof; (d) reassenbling said

puri fi ed said&NAnbeaterionbage g e simpssliksparticleg whereis spid afragplike

of said cféﬂ@&s@éﬂtﬁﬁfﬁg@oﬁﬂas@NA rﬂiéféﬁab&%o&%&lbi%'a&ds and
wherein said virus-| article i's esséntially free

of hoste) Hhing ot lease p@ﬁﬁn;dgm‘gtth #ileastedne serond gttachment s to said
I'i nking %ﬂﬁﬁﬁﬁeﬂlﬁnﬁgﬁ(ﬁ?n with at | east one second

attachnment site to sal P obtained fromstep (d).
27. The nethod of claim 26, wherein said reassenbling

27. ng m%@fo&i opéiélhf jtbe ?vhgr%?tsalﬂ gats&alnﬁ%l # 3t & J p%l‘f'g&j céal@gltoﬁﬁns is effected

resence o oni ¢ ‘macr ono
ﬁ&e presendelnddt lodst pmeqm;ranwgwanwtdamécub RNA- bact eri ophage
- antigen conjugate conprising the steps of: (a)
reconmbi nantly producing a virus-1like particle (VLP) by
28. Aaméthsd of prépatieg £ VERIofla WINA-bapgpibpiegs —antigen icomjugtodomprising the
COI’Tp%I Si ng a coat prot ein, a nutant or a
steps o
(a) recombinantly producing a virus-like particle (VLP) by a host, wherein said
VLP comprises a fusion protein comprising a coat protein, a mutant or a
fragment thereof, of an RNA-bacteriophage and at least one antigen,
(b) disassembling said VLP to said fusion proteins,
(c) purifying said fusion proteins;
(d) reassembling said purified fusion proteins to a VLP, wherein said virus-like

particle is essentially free of host RNA, preferably host nucleic acids.

29. The method of claim 28, wherein said reassembling of said purified coat proteins is effected

in the presence of at least one polyanionic macromolecule.

30. The method of claim 28 or claim 29, wherein said VLP is a VLP of RNA bacteriophage
AP205.



fragnent thereof, of an RNA-bacteri ophage and at | east
one antigen, (b) disassenbling said VLP to said fusion
wEe@be31187 (c) purifying said fusion proteins; PCHEP2005/055009
reassenbling said purified fusion proteins to a VLP,
wherein said virus-like particle is essentially free
of host RNA, preferably hog& nucl ei ¢ acids. 29. The
nmet hod of claim 28, wherein said reassenbling of said
31. Apuethéd efdmowaizatunaiogiprising gsdneihistering theivacciteecompesidoncef apy one of
I . Leoni ¢ macronol ecul e. 30. The net hod
%%c%ﬁgﬁﬁfgggggg%%gpﬁm “wherein said VLP is a VLP of
RNA bact eri ophage AP205.31. A nmethod of immunization

0 i sin dm nisteri t he cclne _conpaositi.on

32, ViR Pk S0 BRI 5ai47 B b RS ol ot e ome of
dlsims @B-26 fer the maasthitiue of @ imaivgmentefonthe Gleatimdbt df-aZfise@se, wherein
t he..vaccine_.c osition of any one, of clains 23-25 for
HEiSRSH 5 HE(ARY By infleReto e e ¢ ARIOR BulpiRR{Re discage.
di sease, wherein said disease is preferably an
i nfla tory di sease and/ qr a,chroni c aut oi nmune

33 Agmetegd of trsafing /e (56346 GOBPTIH R AT RITICH NGRS CERPOSHAP Of EPh gt the
A LBt R ihd Whcbih cpBRRiSh bi &Y dHfthcd¥inRh23128€0 Gk Miffl or human,
1-22 or the vaccine conposition of any of the clains,
whergin spig disqasgris pesferdhly ar inflammatasy disepss andforp shrgaie aptgimmune
Rssferably an inflammatory di sease and/or a chronic
aut ol nmune di sease. 34. A pharmaceutical conposition
conprising: (a) the conposition of any one of the

4. S = 22 &P, Rgcept abl e pharmaceutica

3 g@#ﬁggﬁwéé?nﬁgggép%g@??o% obt ai nabl e by the nethod of
any one of (@)t rempBitee of any one of the claims 1-22; and

(b) an acceptable pharmaceutical carrier.

35. A composition obtainable by the method of any one of claims 26-30.



