WO 2006/037787 PCT/EP2005/055009 1 VLP-ANTIGEN CONJUGATES
AND THEIR USES AS VACCINES BACKGROUND OF THE INVENTION
Field of the Invention [0001] The present invention is related to the fields

wal osdeewigr biology, virology, immunology and medicine. TherdpysiiiQRsooo
- provides a composition comprising a virus-like particle (VLP) of an

RNA-bacteriophage and at least one antigen, wherein the VLP is
recombinantly produced in a host, apd wherein the amount of host RNA
with secondary structure comprised by the VLP is at most 20% of the
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one another. [0002] The invention also provides methods for producing
the_co it] the _invention. The compositions of the invention are
us%ﬂ%%@éi%ﬁ% DhE®or the treatment of diseases,
disgrders and conditions. Furthermore, the compositions of the invention
ard’ t?é‘?ﬁ’éfﬂﬁllf%l"ﬁfg%l to efficiently induce strong antibody responses

inst t igen within the indicated co t while loweri r .
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are %ryéjgﬁges have been disclosed, for example, for the treatment of
allergies %40164) or bone diseases (WO 03/039225), or for the
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the antigen and. the related disease, certain types of immune response
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particular for vaccines comprising self antigens, might result in serious
adverse effect such as induction of self-specific T cells (Orgogozo, J.M.
WQ 2006/Q37787 PCT/EP2005/055009 2 et al., Neurology 61, 46-54

(2003); Hock, C. et al., Natural Med. 8, 1270-75 (2002); Hock C. et al.,

[oddgpron 3&@%&%@@%8) of RNA-bacteriophages to which antigens arc linked
have been described to be useful vaccine compositions. Thus, WO 02/056905 describes VLP-
antigen conjugates as vaccines for the treatment of infectious diseases, to prevent or cure cancer
as well as to efficiently induce self-specific immune responses. Moreover, in the context of the
induction of self-specific immune responses, specific VLP-antigen conjugates have been
disclosed, for example, for the treatment of allergics (WO 03/040164) or bone diseases (WO
03/039225), or for the therapy and prophylaxis of conditions associated with the renin-activated
angiotensin system (WO 03/031466).

{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) re;éponse 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, .M.



[00051 Activation of antigen specific T cells largely depends on the
cross-talk between T cells and the antigen presenting cells (APCs) such
as dendritic cells, B cells and macrophages, which APCs present T cell

wantigens-rthe context of MHC molecules. One way leading.{q #Saes/ 035000
activation of APCs is the interaction of CD40L on Th cells with CD40 on

dendritic cells (Foy, T.M., et at, Annu. Rev. Immunol. 14:591 (1996)).
Interestingly, this CD40L-mediated gnaturation of dendritic cells seems to

esponsihle. f Iper effect on CTL respaonses. In fact, it has
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(19@51Jhanced expression of co-stimulatory molecules or cytokines such as
IL-12 or IFNa. This view is compatible with the observation that
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as antigen carrier for vaccination have been prepared by recombinant
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edsloh fHONPE MEFoTHe PTG VE BOBHEREY ByFaursgti stown that
admpirtifitatiof fetfmeftidalloheshatedhoweye sustitheatniginakea pdiatedcactaited
by aGRRARROGIHRy AP e RCR RING 28 YOIl 384 19722021 (2000)). The link between
innate immunity and autoimmune disease is further underscored by the observation that LPS,
viral infections or generalized activation of APCs delay or prevent the establishment of
peripheral tolerance (Vella, A. T, ef al., Immunity 2:261 (1995); Ehl, S., et al,, J. Exp. Med.
187:763 (1998); Maxwell, I. R., et al, J. Immunol. 162:2024 (1999)). In this way, innate
immunity not only enhances the activation of self-specific Iymphocytes but also inhibits their
subsequent elimination,
[6008] The virus-like particles of RNA phages, such as QP or AP205 described in the

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



some E. coil proteins. Many bacterial components, in particular bacterial
nucleic acids, and hereby in particular bacterial DNA and bacterial RNA,
cause stimulation of T-cell responses through the activation of toll-like
receptors. As indicated, the activation of T cell responses might result in
serious adverse effects. Moreover, the presence of substances such as
unidentified bacterial components beside the proven pharmaceutically
active ingredients within vaccines is undesired due to potential risks or

expgigionefiam & cenlsdirp jrstireuids mbfrines dntsrkacavent poriGeation 60691, coli

1ysa£hh@wéb@r@ﬂmmmﬁl Repdibthe aatzfealﬂwdiﬁ&elﬁﬁm?@t QbARM AN well as
%tent vaccmesMor trgatln roaders ec:trum of gls ases. In particular
SOm coli 3G %%]

6ré remains a ne ﬁo?lglpﬂ% it Wé’\?} Pueke sidp and
herofhiepargaer @@M&@Nﬁm@%@@%ﬁeﬁmaﬁmmm &l responses

throB@1 I VRSieR st pr aton. ok unpeaired TraeldesBRNSes Al6QWered Qhsponses
eliminated while a axm%% alﬁigutlcal egilgct is maintained. SUMM %R RY
might ORI\ SRRV AN D515 e HRP Ui AR b tgees such a6
unidditidiet babetnh positimestabestizfab et ptaroiacpstivaliy dntivtuingredients within
vacdiBSPRNAESI RALIS YAk AN ROLY JESRORFER: AARIASH G AIHSER: fied basterial

comprised by the vaccine while minimizing or avoiding unwanted T ce
compaaEBHises or other unwanted side effects, such as fever. 10011]
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wh@'?%%%?ﬂ%@ﬁ@%@cﬁs%% v%ccmes that induce strong immune

responses against a large variety of antigens, in particular self antigens,
which can be used as targets in treating a large variety of diseases, such
as, but not limited to autoimmune diseases, inflammatory diseases,
SI%SA&\( ? [001.23a] In a first aspect, there is provided a
composition comprising: alsra virus-like particle (VLP) comprising coat
proteins, mutants or fragments thereof, of an RNA- bacteriophage with at
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from Ig(G2a and/or IgG2b or IgG1 (human).

10612] In addition. we have surprisingly found that the disclosed compositions are
potent vaccines that induce strong immune responses against a large variety of antigens, in
particular self antigens, whiéh can be used as targets in treating a large variety of diseases, such
as, but not limited to autoimmune diseases, inflammatory diseases, obesity and drug addiction.
[0012a] In a first aspect, there is provided 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



is selected from the 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. [0012h In
a second aspect , there is provided a vaccine composition comprising the
composition as defined above, wherein preferably said vaccine
composition is devoid of an adjuvant. [0012c In a third aspect. there is
provided a method of preparing the c&mposition of the first aspect
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
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purifying said coat proteins, mutants or fragments t
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particle is essentially free of host RNA, preferably host nucleic acids; and
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aci m(se_tlgloc%d %B‘Iﬁg}gg {_[he].con&position of the first aspect comprising the
stéeps o :?a) recom m%nf%%rbducing a virus-like particle (VLP) by a host,
0{nHereinrsai dsWloRdcompprisesadusion proteinacompiisingrapcaabpraigiftistng the
coniPHIABE s adefﬁﬁga“%%h%ﬁ%fpr?é}e%%&é\'?agac@é'c%Ra%a cand atleastone o 4
_antigen, (b) disassembling said VLP to 'said fusion protelﬁs, fc puritying
adiwiant-fusion proteins; (d) reassembling said purified fusion proteins to a
[00YLPR, wherein saichyitusrike patticle-is-eseandiallyaeRf hostfNAton of the first
referably host nucleic acids, and wherejn said reassembling of said .
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one ity AMERICRA St OFoledt kehearitl sk of bhcprafresslgas aidkaitisPrigteny loPfpfments
thetBN A hartexiophageB205, [Q%?s(?lnﬁ)i@%féﬁ% aﬁpﬁﬁkﬁﬁl&ﬂ%l@t@ﬁ&\zﬂi‘é% HR&eins,
use of the vaccine composition as defined above in.the manufacture of a
R e i e b
or fepgpsets therels (Provickethiee iae pirifedcom positeon meafierdthabove thereof, of
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[6612d]  In a fourth aspect, there is provided & method of preparing the composition of the
first aspect comprising the steps of: (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, and wherein said reassembling of said purified coat proteins is effected in the



[00131 Disclosed is a composition comprising (a) a virus-like particle
(VLP) comprising coat proteins, mutants or fragments thereof of an
RNA-bacterioph age with at least one first attachment site, wherein said
VLP is recombinanty produced by a host. and whereas the amount of h.
st RNA with seCOndal's+ s+ uetures comprised. WO 2006/037787
PCT/EP2005/055009 4 by the VLP is at most 20%, preferably at most
10%, of the amount of host RNA with’8econdary structure originally
comprised by said VLP; (b) at least one antigen with at least one second
pre@itchme @Eé‘ﬁﬁie";\é@l?éﬁiB‘n&ax':‘ija@rblﬁé}ém&%MH&%&%&%JH&V&@WQ@-&P of
a) through sald‘a?t east one first attachment site and said at least one
RNge b8 QRS mEAL site. Preferably the disclosed compositions fonn an
[eoadredand fidpatitive hatigepavald the at leasiconr @ndigempeaifidieas defined
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disclosure are provided herein. [0014] ﬁe strongliy dtecrease amount o
refipen RN A, Predesapiyereissaidalideracid privic i discioBenvetmpositions and/or a
chrBRf Yacsings;leagls to.VLPs or VLP-antigen conjugates, that as a

consequence, possess a strongly decreased amount, or preferably are
[00d2gbntiky srenGrappactikeste sepoyifghAdSamBickkEE coptppsibpa comprising:
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adaptive immune response. Activation of Toll-like receptors leads to the
{¥09eheral AtilUgtion of thé THmatatifimtrayEtem s well 44t the Hctivationy -2
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“aomiprise VIPses bﬁ%ir‘i‘é"‘ﬁfﬁ‘wd&’t 6, PrefeTabIy 4t mest 1695 of thaost: and
wherioulnt af:host RNAWIth secondanysirycturerarginally-cemprised by the

VLP, more preferably VLP being essentially free of host RNA, preferably

host nucleic acids, and still more preferably being essentially free of

Toll-like receptors, induce strong antigen- specific immune response, in

particular antibody response, while typically bypassing the activation of

Toll-like receptors. Moreover, the disclosed compositions and vaccines

induce a high immune response against the specific antigen in the

composition, while minimizing or failing to prime CT L responses. In

addition the disclosed compositions and vaccines reduce the production

of lgG2a and/or 1IgG2b and shift the antibody isotype away from the more

tissue destructive IgG2a and/or IgG2b. [001.5] Further disclosed is 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 said VLP is essentially free of host RNA,

preferably wherein said VLP is essentially free of host nucleic acids; (b) at

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

WRALLPhiie antigen (b) is linked to said VLP (a) through sf GHERRAS Gy

first attachment site and said at least one second attachment site. 5

[0016] We have further found that the disclosed compositions and
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assembly of the coat protelns mutants or frzilﬁgments thereof, of a
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0815} Further disclosed is a composition comprising (a} a
virus-like particle (VLP) comprising coat proteins, mutants or fragmenis thereof, of an RNA-
bacteriophage with at least one first attachment site, wherein said VLP is recombinantly
produced by a host, and wherein said VLP is essentially free of host RNA, preferably wherein
said VLP is essentially free of host nucleic acids; (b} at ieast one antigen with at least one
second attachment site, wherein said at least one antigen (b) is linked to said VLP (a) through

said at least one first attachment site and said at least one second attachment site,



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 6

proteins, mutants or fragments thereof; (d) reassembling said purified coat

proteins, mutants or fragments thefeof, of said RNA-bacteriophage to a
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tyPicRYly, and Brpfrer sigficaBa Rt on of spfigensiony detriiyiish snsdhepis g1
celiscentqmoteinedhefthet@atriasthef ProsenterOind! lRaskeNnepalyanioRitltng low
: 0 . . Dis ' accineco esit'(s)n C mp}r{isin . the
e e e e e R

diffegrat b eAn FUbE BRIn TR EEASPID phticrlis anlsbly witkdues SMVvitiwhicke astmotes
prod@RRAGE iatuld8eiRsed iscrmetsadsaldmpau e&@&@&&@-@ﬂﬂé' Ntibodies and

administering said vaccine to nimal or human. [0020] Disclosed is a
medilen RS KEVEEER 220 SRS Rg AT LA ) e eREcl S el ar
charzatarigpdsimidh-foaad Hnild airodtistionaandipravide feirefbembet imenttiticiediseG 1
antiblREQVidsshcAometho dg&iiﬁﬁ%@@ ailisrages. J.cxampleay E%M i{;%gaﬁ%ter to

r

infl(%?matory gise,ases. chronic autoimmune diseases, obesity or dru%

e ISP T 52 FA I MR OIS WS ittt PP Sstibition of 1eG2a

and/ebm_@iismg the digoiosed adempesition: apchaiiageaptabie phaimracediealorties of

the <Y AMIRALT e dinclnsedd vase!a: COmBReIIONS A G:Reenlal, Lee of;
.bacterial RNA as well as other bacterial components. eaaglng 0 mor

the Ty HaR oL SHBORIASEBT GHRIBRS: respectively. This will not only lead to
{801%pfer vaccimsbdptridcatsd imhindumitht tile: googhonianu fastuingrppactica: feast

{ ). r IEE PESCRIPTIQN, QF, THE FIGURES [0023] FIG.
o AL o SEEIS ST HRA Ryl from (23 U1 Bo by RNAGE APGH
emiusiiggarode gebatainedwithréshidiomrbromideldivaded on the get are the
endiolieiving patopies by, MBIV MERagiidebNArladedes; 2eRFickartiydFanionic
VL LP.treated with RN Ain 0.2 x EIBS buffer pH 7. 024
mFIG.O%S%%g%%? ?éA% Egeéieg?ﬁa%%ﬁo%ngﬁo&vP | ’F}ﬂaﬁﬁ‘%‘;’rge% sgﬁ%%ewﬂl’
223ty (e pafeescHiisnEsinRivngRe lprt dertadgcntiphor #nd lown6Beukmponses.
Mﬁbam&arlﬂe Lﬁ@%&eﬁﬂf&@ét fﬁeydtponlénlﬂ%frmp 'EEP%%B& S%BQEi%éabﬁm@ 3,
olecular. standard: Lane 4: re mble run_under reducin
P S T ST B e LB aHTBTY COEPE SR e e o e
asSpRy ALY e ieeriepat OFfiflioh mutants or fragments thereof, of a RNA-bacteriophage into
VLPs as well as for their stabilization. In a preferred embodiment, the polyanionic

macromolecule is a polyanionic polypeptide, more preferably the polyanionic macromoiecule
is polyglutamic acid and/or polyaspartic acid. |
j0018] Also disclosed are methods of preparing the disciose& compositions and
VLP of an RNA-bacteriophage - antigen conjugates. respectively. In a preferred
embodiment. there is provided a method of preparing the disclosed composition and
a VLP of an RNA-bacteriophage — antigen conjugate, respectively, which method COMPrises
the steps of (a) recombinantly producing by a host a virus-like particie (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



WO 2006/037787 PCT/EP2005/055009 7 [0025] FIG. 3 shows antibody
titer against nicotine after immunizing mice with a nicotine derivative
coupled to the prior art Q[3 VLP, RNase A treated Q(3 VLP and the
reassembled Q(3 VLPs in the presence of different polyanionic
macromolecules. [0026] FIG. 4 shows IgG1 and IgG2a antibody titer
against nicotine after immunizing mice with a nicotine derivative coupled
to the prior art Qfl VLP, RNase A treated Q(3 VLP and the reassembled
QP VLPs in the presence of different polyanionic macromolecules. [0027]
Protedss, SRS T HE ENFtBsFERTe(OF %@%%m@#m&%ﬁmww
or itRfent{ AYeADR 0B aAR NrotRins-asham bledvifuliska psants Whabi said virus-
- polyanionic magr. lecule: AP20 t.proteins.assembled. in.t
Ry e B A P R B it e o
legsyorcapiigseieh dileat prtaiend BRGMisEsSRPEG R pbiiteddra gwp (d).
In RIREARARB08INML H R A rasseRHNied A B2 BremRl RteH S S kiteed
. ﬁut with rete ti?nsttime 1}.77 min. DE-!‘.I-IA{!G_CIEIP DESCRIPTION OF THE
n PSR HERFIRH Wgﬁcﬁﬁﬁﬁod@/ |sofype: Unless otherwise

joédicated,; the pamenclatre,of the antibhadyJsapRUSes iBdliesed composition,
application is mouse nomenclature. Skilled person in the art is aware o

fo.
Préfaalior FRERBhERRY HtiRfah RS fREnIaN A PoPEXarh SR bRy RoBEpyat <ither
witdGRaolmouseisiantibadyyisotpyeclgist of humane 0829} AntigensiAsomprising
used herein, the term "antigen” r,efgtis to a molecule capable of being
BRI BNESA ANAEURY S8 FUBR LBV (TCRY) if presented by MHC
[omoleculessdhederm s "antigen o Asraset:herdincalsacemponipassbsifigeting the
.epitopes. An antigen is additionally capable of.being recognized by the . .
R SRy DU Eoo o et & Ao i PS8 provided
o resjodse’ anghiir cellsdareimfonneaesporse lsadingitedthe. dofivatioriofBdiscases,

A TamRRogYes.. This. may. hayeyeh.fequire that, atleast in certain
cases, the antigen contains oris linked to a Th cell epitope and is given in

[oaZfivants An aiftidrmedcan kavbameastiitelecopiopeo(B cane T pitbped)ciosed
coh SRS I RAGIIC I&%‘i‘é%ﬁ%&é&ﬁ%ﬁﬂ&%ﬁm to indicate that the

antigen will preferably react, typically in a highly selective manner, with its_
[088Resparivingsalebbdpesi FORTaNE HUtWITR fiesitititudeoPothsierial RNA as

wantibodies erl&RsWhish @Ry heaweked-Ryotherantianns.sABigens agccines.
used herein may also be mixtures of several individual antigens. [003%] the good

regRaicHhent Site Fint ABdeRr Herafe A IS & Hirst Attadhiien et
mhefersiiean pelementwivchisaaturally occurring with the VLP or which is
artificially added to the VLP, and to which the second attachment site

may be linked. The first attachment site may be a WO 2006/037787
PCT/BRRIBOSBIYDON OF THE FIGURES

F0023] FIG. 1 depicis the analysis of RNA hydrolysis from QB VLPs by RNase A ona 1%
agarose gel stained with ethidium bromide. Loaded on the gel are the following samples: 1.
MBI Fermentas 1kb DNA ladder; 2. Prior art Qf VLP; 3, QP VLP treated with RNase A in 0.2
x HBS buffer pH 7.2.

[6024] FIG. 2 shows a SDS-PAGE gel of a prior art Qf VLP and a reassembled Qf VLP in
accordance with the present invention. Lane 1: molecular standard; Lane 2: prior art QB VLP
under non-reducing condition; Lane 3: molecular standard; Lane 4: reassembled QB VLP run
under reducing condition (25mM DTT); Lane 5: reassembled QP VLP run under non-reducing

condition.



8 protein, a polypeptide, an amino acid, a peptide, a sugar, a
polynucleotide, a natural or synthetic polymer, a secondary metabolite or
compound (biotin, fluorescein, retinol, digoxigenin, metal ions,
wihanylmeihylsulfonylfluoride), or a chemically reactive groupSygha8s3Rs000
amino group, a carboxyl group, a sulfhydryl group, a hydroxyl group, a
guanidinyl group, histidinyl group, or a combination thereof. A preferred
embodiment of a chemically reactive group being the first attachment site

oof51e SRR10 grsup.ohen Anine 2cid such 25 ysine, The st atechment
Ste is 'logate Rpicany frace, and preferably orrthe otiter & Meoune

deﬂ%%waééﬂwﬁﬁtﬁ@\h@fmmﬂr% P, Asch h B IR VE Brodeht srsdebicd OB
mmﬁmr@reterabty%thsmtﬁtﬁuttﬁ@engﬁéls@beégus like hp«?;rticle typically
a repetitiye, co ati ferred emhodiment the first
[eﬂigtltachr%%lnty 2} e'ls sgoae?l% Wat%u QEXHIP 2aRaT Qe AL R ER g fice
withhyp igopre fauatsyvtheouded de (bagrionat b dd biNesel A arfakth QPPVER aeithe
reas%ﬂb@qimm%fﬁﬂﬁ&@ﬁmg @fﬁﬁ@nﬁ&%ﬂf@ﬁ% REEMHIRQMELh the VLP.

bodlme t the first attachment_ site is

ternq:t#&elg/ the referr
002 ificially ad edv tso IEY‘E‘B ?L ARZETH Wt%\t@“%g‘cﬁﬁ‘amﬁglﬁgﬁaw LC.
(A) Wét%?ﬁ abrs poteise dswotied dttdbh rtsmisite! sefepsiymanic eavenboldidh; i$B)

APZ@@%&' MraceR LD Arihichds.atficiaaddedda. ﬂrﬁe%ﬂ&gﬁ&%ftﬂﬁzos

resent inyention and to which the first attachment site may be linked. The
VLIS B S R PR RS O e RO B LD: B TGP B bhdarr
art §HEeptide’ . afhaminesenblal 4igas, @galyrkielsctiddyadnaturatioreymite tine
11.79Qyner, a secondary metabolite or compound (biotin, fluorescein, retinol,
digoxigenin, metal ions, phenylmethylsulfonylfluoride), or a chemically
reactive group such as an amino group, a carboxyl group, a sulfhydryl
group, a hydroxyl group, a guanidinyl group, histidinyl group, or a
combmnatigmtbereaiiAripriesrredemigdiment of a chemically reactive
group being the second attachment site is the sulfhydryl group, preferably
Defipitmnsamino acid such as cysteine. The terms "at least one antigen with at

[oe2§ast Oﬂﬁﬁg&p%@H@%ﬁﬂ%@to%ﬁ@w&@fﬁlrdl&%&ﬁﬁi@n&%&gﬁﬁﬁyldg’tthe antibody
130551‘{%?,4,{ the ntlgen of the invention and at least one second

fité\%tretrmﬁtep%?tﬂ?a%tﬂrat SLBEORS R RRR R Gteere of the

corrggdotiig hmmmgdemmrm@mm MWWW%MMME antibody
isotfyPigalYoand.preferably further comprises a "linker”. In another preferred
embodiment the second attachment site is associated with the antigen of

1002e inveMiEsA: thioiih Mrrindbo ifER otiert’ BERA, D rerarlepictrpRh i being
bourlddst anenpbplider Rdhdellradpidh €7@ hbphitnenid the MECO gl @tteehThe nérm

nan@éﬁnlsdmtmuxeacstttrtago 5&&&%&%&&@ the, iny: ”t' dgggﬁgaf

preferred embodiment, the Second attachment site Is rt| C|a

of being msnguFed ke memwtﬁ%woahmfam@@%wea%rwhmm
respaysiedndey byltataimiusianpdG AUtk At ses dfaeRdBert8phocytes.
This QB&»‘ %J&«f&r%mm:g%@ % hc%ts{n @ XGP‘SJI? %X&leﬁlb anﬁg b¥0c }t]aenry Igra%ylinked toa

COUp Ing, or non-covale nt e.d., lonic mteractlons rop (0]
Th cﬁ’“@fﬁt@ﬁﬁﬁgd is given in adguvant An antigen cat have one or more cpztopcs (B-and T-

epitopes). The specific reaction referred to above is meant fo indicate that the antigen will
preferably react, typically in a highly sclective 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 hercin 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 site may be linked. The first attachment site may be a



WO 2006/037787 PCT/EP2005/055009 9 hydrogen bonds, etc. Covalent
bonds can be, for example, ester, ether, phosphoester, amide, peptide,
imide, carbon-sulfur bonds, carbon-phosphorus bonds, and the like. The

wi8Hhaka-dncludes the enclosement, or partial enclosement, 0f-8.p5005/055000
substance. The term "bound" is broader than and includes terms such as

"coupled,” "fused,"” "enclosed", "packaged" and "attached." For example,
the polyanionic macromolecule sucg as the polyglutamic acid can be, and

ically and preferaply is, enclosed or packaged by the VLP, typically
oo SRR TRAR RS R RO B A PEC e AL o e

poly@watmmdaﬁh@wmwcmabmmmd (Bintnt i inteccihargeslb igietiebdR metal
ions %@%@&%ﬁ%ﬁoﬂﬂ%ﬂr@? 8PP uﬁ%%llfﬁfé%@l\trg (?'Aﬂ[)aédgﬁoig e Mﬁ% gi%u a

ca able of being mcorporated Into a virus capsid or'a VLP. Ty 56{!5 lly-an
car 8%8%&?3}5?7%@%9’ mp?&eaw%@élﬁoaﬁa@sw&ﬁra@mﬂ eE - or 3
combfisajendmed! ArpRiddehaotasitipbage’ ar dythe e raiecof@umabiant @fcafirst

aﬁaﬁl}l&m&t%ﬂtﬂp Qﬁ% %}% oﬁa Eifgﬁﬁﬁl,y a@i’&%&lﬁ \Qé Js%jeeﬁn}%l& a%%}g%%”% site i§

"coat protein of AP205" refers to SEQ ID N or the amino aci

located hrairely W die iriaer fivad prafrbibime @f'cﬂé’é‘ife%ffﬂ‘iﬁﬁf@lfd@ Rytoltige first
attadhocetpiefenabrand by ivaywohexgriiebihetetiv coratspiate] ot Brus-like
e 0, 1 A th 0
PO Mot Pl 08 PR ARy K Shpgment
site [SASAORBIHAGE GBS Rokipudedt Iershapeororientond prefrtrbly rﬁhrﬁegh at least
one q@ptiziat hth €Ak pRetein pofs4l pitoaenAs ﬁhaeﬁirézemanﬁaﬁtta&mls naturally
occ é%@h [ﬁgeﬁlgo gﬁntlgtlij‘% s or dls&ontln us, D9 Ltl ns of Pe%i%% ¢
. 'ﬁ?% antigenic or immuno BNic actmtgr/’ in‘an anima IB?Ié eraby chmen
site i aiiferia Dadtdash stprdi&ably in a human. An epitope is recognized by an
[oozantibody:ehachcsil, &mgmgs;%@ﬁ&éﬁg@mgﬁﬂmh%&m&t%&f@ﬁtM@Gcfers
Iecu 0035] Ess ntlaII free af host RNA, pre y elc
o a%&" W}L e(:grm 121esEtu.g,eﬁctla(if}{ﬂtm s preéglrﬁa Iy%% gﬁ‘flgen of
the Fgepsn a%va@m Hetki, Wéﬁéhsﬁ@tﬁ@famdmm hrdist nRK Ag pireke@amyehmnd
aﬁadhﬂﬁlﬁi%xﬁﬁ@%@%ﬁﬁ%ﬁy tHaen Bkdtoity Q‘%lﬁ%ﬁ@ﬂ%@#’lﬂl@rﬁ%ﬁw acid, a
t] 310 %dFreferabl Iess an 20 moregp Pé%}' s than 109
Sugar Rn Ore Prefefabiiasy tﬁmn ﬂaﬁ%“@md
(bm%me ﬂ%pecm,efevably fegmigraimd rgeﬂrh oanoretererbi}@ﬂaés-ltfmmiﬂugnp@r g a

herking Mh&ik sudged Withindh €1 BAARNON nexiakRigs
o the h?ost in :/{vh%ﬁlirlle VLP is rec {n%%g%r{tl rodu%e%%‘vsﬁlch host |ssgpgup’

by IR & BVGHTY! ST R BTL ESPABA o TR A rcBFiSieed
embodichens ofimithgntivelinneacive g RN Agipgetersdehynd utletoraoicdse dseticnoviny doy1

groug‘ RIS SRRARHD Qcﬂ:{tsu-m %éxgﬁﬁhca@ﬂﬂ% red method %Iﬁ)t] gen with at

determine the amount of RNA, preferably nucleic acids, in accordance

least ORR, YR ALBHTIAR T forT T SATRISEY 1R ESCRSTIRY SommSisHisdha preses ol e

invegiich Q@ AL Pegf the seevedtisachdentical. SHnikanor analagous-camditionnd
attacﬂfﬁanttymg,axuﬁiapg BB@I&@QBSI U&%@rﬂ% J}Hﬁnn the antigen, such a construct typically
and preferably further comprises a “linker”. In another preferred embodiment the second
attachroent site is associated with the antigen of the invention through at least one covalent
bond, preferably through at least onc peptide bond. In a further embodiment, the sccond
attachment sitc is naturally occurring within the antigen of the invention. In yet another
preferred embodiment, the second attachment site is artificially added to the antigen of the
invention through a linker, preferably comprising a cysteine, by protein fusion.

16032] 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,



WO 2006/037787 PCT/EP2005/055009 10 determination of the amount
of RNA, preferably nucleic acids, for inventive compositions comprising
VLPs other than Q(3. The madifications of the conditions eventually
wiranedsasg; within the knowledge of the skilled person in thg agt-The: n<sa00
numeric value of the amounts determined should typically and preferably
be understood as comprising values having a deviation of 10%,
preferably having a deviation of 5%, of the indicated numeric value.
d£00361 Immunostimulatory nucleic acid: As used herein, the term _
4 ]?1"6‘51]%77?&;31%%?“ aarj?ﬂ% ORI ERT RS YRl BT R CHICERBRRGsHier, amide,
pepiidutimide acrffon-enlfiariminds aceibompineplespoheads [@OB e like. The term also
incHHIMTHR QRLIUUALENLS ym@@ﬁabéﬁlz%ﬁ?gﬁa%%@aﬁ@ BiMerm "bound" i broader

“immunostimulatory supstance” refers to a substance capable of inducin
than g/ B RARLREIGUH iRk desfifde, e s reBydasRa Rpanytached.” For
exappéfetiabppizmionio uneresgonse sspieaifidel lyohgainshithecrintigest compyisely

[ ventiy pPASiti [ Jheterm Ylinked: (or j .
o b e e B b U e T DRty o e
exisgnerAtan At betsiet Bpditeich the at least one first attachment site” and
[003ble at lCastpoeiseThntmitaclunantehitesateieingeibgetacly Ghemieal capsid
protgi]ﬁg @ﬁﬂﬁ%ﬁ%%{%ﬁu&@f@}&@E%%Pﬁf&gl\ﬁ?%%ﬁ%eég %I?cn(% b-l%xp Icat!o orated
. examples for non-covalent interactions are ionic mte?actlons, )6 ropﬁoﬁlc
mtoj SEFACHERE OF fydiodemipBlicadwrively cby sent weee pakBr setrs Bakvepat
protbiy witydall &abiiendiit P valRRADpAds S asrastate ethenddTaspheest#tn

ide.. tidg, carban-phosphorus bonds, carbon-sulfur bonds su "
R e A st & AP
referig FrRet Bifa 28w the seiserigidesnrenvareiarbe| firremethionigh iatcleaved
frorlESERD ADENED YRl N pReFeRbBfarRINY thipugbxalifiashene BRI of op

bond, and even rqpregér)gfera%éthrou h_exclusive,l non-peptide bond(s).

refers 8 SEQIMNKBLR GBS ARt SHQ dr, Chil Wik Btk aekigne at
the NueehitinkegEQoitett e amconp it siraiarHopanic e iarenipesal i8ashostahe
Qp ﬁﬁco attachmepetn tﬂt}g&p‘u‘%ﬁlso alternatively and preferably, an indirect

with & Or C TOVe1I, .
inkage of the a eastone firdt aft?achment site and the at least one second

[0034dtach Ertepsitds tiesUgncint dhmnisdiatenitenet iés )icarvatheralotydicallynuous
portRAS STETRIBhly s Using abigast QPemmiaistaliuarey heterobifnglionaliy o

cross-linker. 10%39 Ljnke%r: A "linker", as used herein, either associates

I -
ey RS RS CSTARG PR A R FESRRIEHh gy fr T cell
througiniprised] reesmatialticcansistefch bIEONsiBts:6f the second attachment

joo3fe. Pralerably, fedipkRls: RRNSEABSIINMAGAA%CANRIEES e SeenRtliy
attachment site, typically and preferably - but not necessarily - as one

free SFRS R01A @RI AR sl 2 54050 raiee PERil BT8R I iy meus @fhost

RNAgreiiarablal Sostenmied ‘aivsncoapickbid kerthd rVpar tichitdr ishsonfylimldepreferably

rging ta.the. | ' i n id residue, Thus
s BB OGO e IRg0 08 S T L
preferabbidessihaed &8, 8vi2 desss pieferably less than 6 ug, even more preferably less than 4

pg, most preferably less than 2 pg, per mg of the VLP, Host, as used within the afore-
mentioned context, refers to the host in which the VLP is recombinantly preduced, which host
is preferably a bacteria, and further preferably E.coli. Conventional methods of determining the
amount of RNA, preferably nucleic acids, are known to the skilled person in the art. The typical
and preferred method to determine the amount of RNA, preferably nucleic acids, in accordance
with the present invention is described in Example 17 for prior art Qf VLP and Qf VLPs of the

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



imply that such a linker consists exclusively of amino acid residues, even
if a linker consisting WO 2006/037787 PCT/EP2005/055009 11 of amino
acid residues is a preferred embodiment of the present invention. The
m%glm,}r_esidue_s of the linker are, p_refera_bly, compqsed&t&&%@)&g 5009
occurring amino acids or unnatural amino acids known in the art, all-L or
all-D or mixtures thereof. Further preferred embodiments of a linker in
accordance with this invention are molecules comprising a sulfhydryl
group or a_cysteine residue and suth molecules are, therefore, also
detezmingHinsa et e imsiPtnS VAN aeRfcrably thesiqinkasidsuderminTertive pragagitons
commﬁﬁgimafe)mlﬁmﬂ@fm@ | mgiﬁﬁu%lcc@ alkmﬁaﬁensﬂ%!%ﬁy%@&ﬁam
..CYC ntyl.or cyclohexyl, a cycloalkkenyl, ary] or heterpary| moiety.
iR o/?l%g\%?%lllen{{ggrso J&B?‘r% 6%%%%‘19 %Fé‘f%rgbﬁggaa&%%eawg%y@jﬁl l%ﬁ-%ﬁ:%’fﬂoum
deteappipedryhonld Heseedarphdoiéebiticbaddidostabdmincrapidis) cealuaisbabimg a

devid86sl s kg hsdRidhe RIGagRladmantionang shalk beiencompastediue,
{Oogl%lthln }he scope of the invention. Association of the linker with the antigen
0

the MVERERSH T BFEFe IS By iy bF HP98RF G RO VETEN BBHRC SRR toTY

nucigrefeidtfets yonapdtiatiédsipoble poplickinp endfotredascinf @ $eswne response.
[0 aCh MERLAILE RALRAI USRI RECURENG Wt 2I080-QT DRIRYERatory

the lipker is associated to the at least one second attachment site, for
SUbRLEPLy 5?5?3 Ry TBRTED: ETBIRII0 BU5RS Biar eerEng FHUAIMAE BsAense: and
herdirongipibferdgiyevabppohatiea stpoapgptitediynga {20 4Q) Diderednantied
in (HERSULYE atigen:Aay: As used herein, the term "ordered and repetitive

antigen array” generally refers to a repeating pattern of antigen
10038} o ra dris d'&Fate%idéﬂﬁ?dan@w@é\%ﬁiylmgﬁ@r&ér"é%ﬁﬁ@t‘ﬁaiﬁ‘iffﬁs to all
possplatiedyas aeivie vhahite antigeioss\bthwitgpeetdoidhe seSlikeqnatisiessite
and PRALRRACINRAE A IIE-BVERIoN, e 18 %ege%%g PRS- REs include

eometric pattern. VLP of RNA phages possess strictly repetitive ]

COV%%&P%?&WH@V&%rglfsfa%smge Kehrrgrice detarnirrienhinrsalnys are
ioniwithegpdomghytidophoB nanasieie s, préiaiabhyaisiovhbriia NotaRIR Bit@YRdns

e 0 nan S, even again more, preferably 2.t0 8 .
o B B O O R amid
PepisiecRAGRRPIHERRTH Ppndsk syber-adfuskerferuch rafivieabanerstaidedicads. In
cert§in| pasianriC chirciamaletid ain reladianto the MdRnT hetemmiRackageds are

. in includes binding that may be covalent, e.q., by chemicall
i R AT gt Bor
ever S CHISERE by et sopldsyeic nim-Ropreife reiiem Bbditamnt TikkedSran used
here’i@,a%a@@d"snefeﬁstt@nw%&raﬁgm? ﬁﬁéc@ﬁﬂﬁé@@%tﬁﬁ&'ﬁiﬁ@ﬁ% @R attachment

.. polyanionic macromolecu the VLP. Thus, the po ionic .
e i e e
tinkager of | thénefikisiropadirst Riedrecaiovisteandbird dedst prefeseent] attachment site

thro@fANREIASIIS HiRalldRaShaNE-REY AHRAIG DRCHFRRGIESUS SPRAGSH one,

pro S R BRI 20 2 non-Covalent maner.

[0039] Linker: A “linker”, as used herein, either associates the second attachment site with
antigen of the invention or already comprises, essentially consists of, or consists of the second
attachment site. Preferably, a “linker”, as used herein, already comprises the second attachment
site, typically and preferably - but not necessarily - as one amino acid residue, preferably as a
cysteine residue, A “linker” as used herein is also 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



[0042] Polyanionic macromolecule: The term "polyanionic
macromolecule”, as used herein, refers to a molecule of high relative
molecular mass which comprises repetitive groups WO 2006/037787

widGdoER73051055009 12 of negative charge, the structure pfwhiShysass009
essentially comprises the multiple repetition of units derived, actually or

conceptually, from molecules of low relative molecular mass. A
polyanionic macromolecule should fjave a molecular weight of at least

2000 Dalton, more preferahly of at least 3000 Dalton. and evepn_more, i
o et DA dh BB BT A el B G o Sog i
residusy pfchicHiskeimarey pictsiybhn doprederdiblynsafe ly i erumngeruie tvads is notatural
amiSERANREACHVRLIRG, talllikeNE RS mId iR AR i%ﬁ@e'f%?ls)f@ﬂ?é@ Rifibodiments

[

1gcromolecuyle” typically and preferably excludes Toll-like receptors
of || ARGEE RO T BYEPABR, AR RSB COmRAatES selydryt group or a
cysthinptesidutiend storly wolsstégsces, Shekfas, Tadblikesepeptal sviigandsds invention.
pmma%tmmtﬁ&ytﬁwsl%éer@%@ahdaﬁgm&ﬁ%%%@iﬂﬁ%%M*arakyp, a

1prﬁiggrabl the term "po%anionic macromolecule" as used herein, refers to
cyclga

|EBE et FEUIBEUEh Ab I BRI CInGy ik RE p oLt B etedah Thrire-
Morprederdipketh edeprisipp lpedéahiy maCiebtoldkyile " ceetadliges (C5, C6), aryl- or
. H%W%%&d%‘aﬁ&ﬁgﬂgé O%SE qllggsgga{lggdagq@@g Egpﬁlc present

. "polyaspartic acid" as used herein, should refer to a_ polypeptide )

nveRHH SRS hbteaseBRRs e rEtBim by sspre A throur ctishe ditacrbpn ohthe ligker
withO@&oantigonecp Méeimkak;tiag I’sa;sﬁ&ﬁ&ﬁy ropreapreferalehsadle ast 40360 bORAG) €nore
profB4R (G A3 ARALE,AGKHER S US4 RLING SRl AR Of AR,

acids consisted of by said polypeptide. The aspartic acid molecules are
ocoyrEpg Y Bithe AHIRE OY A irdinin e ditkenisorsTorad P digdiuleiersciepond
attachheresio, Thobyghpiicatitls, arkseiyheyeiay @ierkig anpalyepiind, more
Sl %, preferably at least 70%, more preferably at least
pref%%%giwgf %E" L%f?esatsg Y ea%%ﬁc{e f;%

oregre erably at least 95%, more preferably at least 99%, more
[0048} o fer e ® 09Hl gTensliiee aptieemorBeilebsoutedf Bseivtahnurmelcaiasdinad
repetifidsa80RSISies, Dighycstid palypeniidpcAg GHEAMIE ACIELMMISCHEF& By 2
.hereby, either all-L..or all-D or mixtures thereaf. [00451 Poly (GluAsp): The.
i R 2 U0 8 RS e et 08 g
Tespent [@4R¢ Buotlibpatetiallylnonsesbrdunc of épiaterably e kepeatDewRErm may

be a@@&i&ﬁwpe_cgafﬁﬁemlhlvmﬁgwﬁéwa@l{@d@ r%i@tg?ﬂb@@&%gig&?@k@aﬁfﬁé %&E}s of
. aspartic.acid In total, out of the total.npumber of ami aclds consist
O R TR0 Sl FSEARLY A RECISRa i AP
to hisheeges ofech arelsyeiftrainf- Lo d P alobostarsixvre sgdie ook [OCBEY 2 to 8
nandRRRe MidRrdhadeen-aelypepids” amuseiderein refers to a molecule

00 RASKHRCAL R DUREIET A B OB AR o o
macepidiscariel id gelgtivot trefey ¥9-8B. Sedifio:| Eprgitagsidihe meod eteid abides binding
that PRRYiSesodiRRDtdE S, DRRLCRS,. QgRRERNides: RBMLRIRIYIRS HRdNRILLSS:s,
hydr\é\g{lol&cthlenteractions, hydrogen bonds, etc. In a preferred embodiment, the term
“packaged” refers to the enclosement, or partial enclosement, of a polyanionic macromolecule
by the VLP. Thus, the polyanionic macromolecule can be enclosed by the VLP without the
existence of an actual binding, in particular of a covalent binding. In preferred embodiments,
the at least one polyanionic macromolecule is packaged inside the VLP, most preferably in a
non-covalent manmer.

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

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



definition of polypeptide. Post-translational modifications of the
polypeptide, for example, glycosylations, acetylations, phosphorylations,
and the like are also encompassed. WO 2006/037787
WRGHER2085/055009 13 [0047] The term "recombinant VL%&ﬁE}%&Qﬂsmoy
herein, refers to a VLP that is obtained by a process which comprises at
least one step of recombinant DNA technology. The term "VLP
recombinantly produced", as used qgrein, refers to a VLP that is obtained
¢ b a process hich comprises at least one step of recombinant DNA )
of o B e SR T L MBI R 4 6 FIEPle BBy
deripeddacedlyare intexshanipalitynseditmiein #nthshetildihaveacibalid entigal A
polyBESIN AR RN ShoRIE TEIADYY AYRIGIGAGI Y SCGORABRY SR €nore

The term "RNA, preferably nucleic acid, with secondary structure”, as
prefgably bR Tl RstoR AN rEra el PreERInel et radt 2049 HakinoaiBie term
“polgthidiiermbeormidlecuidiiehncan eecirisyalizig i thefthabresgenae Ofidiecule that
is nBthig ide. Vi icgl, referred method to. .,

e e o R e
PigilK odoPrgirhly alrdsh Telldfee mresrwith ligendie 2B (SFRR MR igreferably
furtgesorib escindeX AR bsraildodyo bibesptes antin e niemike Waytp@ird (Fands,
m ' lilar: I ition typically an -
e ond oy ey o R D Y b e
PolyrRIMS IR AREssic sickisd \iRTPiBe Eftaly mmleaits dbehpsiset tapable of
indudinp e yatierthadQibnl Hedh ethficatanstoy the eerdieRsByaniaibmotecule”

ithin the knowledge of the skilled person in the art. [0049]

cxci%&&?%g%%ggs%ﬂ%]tgg% jll!l‘?)s CES

0S , preferabily host nucleic acids: The term "host RNA, preferably
[0043hst rRntyampaaisoreidad hinstamnEpelasrerdesapidh esrened horaitesbenlglyefer to a
polypuisidicaaifssiiigad: ases0 SginapsraRinesizad ’mp/xhﬁl&i@%ﬁelféilﬂag N seast 90%,

referably nucleic.acids, may, however, un 0 chemic r .
m(_)rp ﬁi/es?ﬁ%?lg haéL:]%aéqg %?u)‘r’in%btﬁ rp,er%fzégcfu?% s rtgﬁj &g or %li?r%fﬁ%a[%i n@%‘é aspartic
acidgRolnagaicn PRINA the fetdratmpeLel siviaeiekidtyyeieastpdartibprefidrablypbntidea T he

aspapfidReidnvetine methads: dateaxamaplenthesikaeitheRIWA, preferably
secondary structure thereof ma

cleig acids, may be shortened or th [ y
mﬁ‘%ﬁ a|t(§}§(‘ﬁ.g?ﬁ%“ﬁé’v%°r‘gev?égﬁ SR r%gbrléﬁbmﬁﬁl&% hEISREQAES R Lffrs to 2

polypepiislel cpampasingort IR 06t rosfershbleit leasid 2070 0B 0k Ambrifp Bhizsst 90%,

morRRPHéFedabfanabhy uscle 'ﬁl&@'?t%@eﬁqg%%%f W %i&g}gbﬁ?rmﬂ‘;?@%%c
; dotL host cI:'—\;Nét ge{g&y nucleic ﬁCId, with dgecondary structuyré”, as used

Ao S, Fe R (8 8 A TR o hB B R RS S h b e Rafupaptiflec e

glutgpie esadanelethicl arn ierobyidighenaliid hocalh b envisumiizetidiothe fluorescence

f0048f the sefyiqiimeppritdeundes bV diahts g, aieakand Q@J@geﬁdpm%@&%e

to,deterTine the amaqunt of host RNA, preferably nucleic acid, that can
COmpEPE A

PUM ARSI sl 058 RIFETHRY ardeshPfiienastinamere
preferably 85% o6t Rid, préfaltdp|§ohiugleinrcistidvitii seporidatjdsiruetil@ut of the

total GRMRHBAINANLI YLORsISLR of by said polypeptide. The glutamic acid molecules and

the aspartic acid molecules are hereby either all-L or all-D or mixtures thereof,

10045} Polypeptide: The term “polypeptide” as used herein refers to a molecule composed
of monomers (amino acids) linearly linked by amide bonds (also known as peptide bonds). 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.



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 Q(3 VLPs. Identical, similar or analogous
wohditignsare, typically and preferably, used for the determi ﬁﬁz%%gsow
WO 2006/037787 PCT/EP2005/055009 14 amount of host ,
preferably best nucleic acids, with secondary structures comprised by the
VLPs other than Q(3. The modificatL ns of the conditions eventually
needed are within the knowledge of the skilled person in the a'rtﬁgfg'm
1004 ount Gt IRIAC rateYAbly HusRddsIeis, Tt seeofidaRyesirdigtesd by a
pro@sg kil coonmirised lbysthed/itdp: directenbin‘amDNAL REResdRNe term “VLP
j [ [ iginall mprised by .
o e N L U0 Tof Gy i
comprisesiat Aeast, MRIER CE MeraRy B DN tedbRriesdo T BRS dBcHy A racpmbinant
VLRifterdrécbPbinabipraigypetiondy theihoshbuptoniedheréatinatiBeudd have the
ide&ﬂ&@ﬁ@é}ﬁﬁ‘go‘c the amount of best RNA, preferably nucleic acids, with

secondary structure of the, typically and preferably the same, VLP, that is
10048k cteBNhpRiaTRFEN BRI ASHsly HP WG SR ETRISE T EerHREmh GRS AT prgferably
nuclisaneRi MUR saconded wiibindhissantied i iealy anekefpeakiykeiesri0:8id,

V. riving. fram. the, same batch. of expression. Typically and
e PR R Tt P . sengeof the
cthidiggb Repspife ipdau Vo Hghh allhecomienised pypfitreed/ prthadstodeidronbateisthidium
brox‘iﬁieﬁ&ttﬁiﬂ"rs]e F&ﬂ)‘g%&f@&ﬁ@sﬁdﬂ\b{ﬁc}@f@@f@? I\)ﬁim&lﬁcﬁ@%ﬂb ' Yé@ﬂréf?@é&?dbé’nce

..Structure that was comprised. R after.rec inant productio

i R A LAy Pt B
of QReVIdubitoticak eliniiationaddibe anndiivnehtvostpiRNIA apdafefadalyn usteicor

inteRGI IHLERFONIRAN B URIESPRIDE, fyRically ROG RIsterably e, SR ary
VLP that is effected Ytgé)lcally and preferably by way of the inventive

SruGHIEe EORPTiAed by dheatld s iker doan Qfy The modistigntnhthriccrditiensteventually

needypicaliyithindhpiafesddiycreferssialdfeRoflerisegdrom the same batch of
[oedPressian RWEE%:%P&‘%thO% 13 %&%Chci%spl’%;gctg&?n%oﬁtim C? %I)Q'e ct![%iy host

produced VLP istypically and preferably to be puritie tce

nuckgie arads psthtsd L FEBurtfiera o o RV P areferelly carinje atidh ahas teeriginally
syntbispiasBy dit the:pTiey RNA{QircRabRPIRcIVNAXE) 2HaD GRARVIY QB0 &Rl cal
[ {Jlag%jln EXAM{%LE 1 c(;éthe resent application for Q(3 VLP.
a“d’%gé%ﬁ e e, e Bosciurs P Scley FreAindine g okt ol RNA.
prefgrapdy \ifiRide ciltaryRigaibturedin mieebliabit eweithoth thpriosentivaveptiodssfor
exarfigitoNed BIRARNG RasesyaiecRA i FecosrINANYhe secondary
xpressed. VLP, preferably after purification, for. lat , preferably .

tru - ‘ . : is sti
o S T e E L 2 MBI DA e i sl
congijerms abhpsh Béldiconbrsoweldicgsitsndary structure originally comprised by
iaomp%h WiRuanst ﬁ@ﬁ%dﬂ@%@ﬁ%%%&&;ﬁ&iweé%ﬁa@tgbémﬁ&%?%%%m
w Wit Co ry strycture compris the inventive VLP, i.e. the VLP

ATy ypnltccgfleﬂ}n%[rﬁ%% é éFéSI?g. aﬁyo%ﬁﬁﬁ acg*tgrléﬁfﬁ%ﬁi@ry structure”, as used herein, refers
to the amount of host RNA, preferably nucleic acid, that can intercalate ethidium bromide,
which can be visualized by the fluorescence of the cthidium bromide under UV light. The
typical and preferred method to determine the amount of host RNA, preferably nucleic acid,
that can intercalate ethidium bromide 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 Q8 VLPs. Identical,

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



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

woVRaties Ry way of Q]3 VLPs. Identical, similar or analogoug coRalionNs: .q0
are, typically and preferably, used for the determination of the amount of

host RNA, preferably WO 2006/037787 PCT/EP2005/055009 15 host
nucleic acids, with secondary struct res comprised by the VLPs other
3. Thgmgjnodificat{]r%ns of the conditions eventually needed are

m‘%t}%??%% 2 RNOwREHEEtYr Bos" Sraleld 2pdrs B arrady ToBeB s e ammisehy the

VLFshetlierthdis €}f aftig enidifisatised dfateirpnafitsastevdhaallol ypefpidde Owahin the

' 's DNA or to a product derived from
knog]ﬁo%)&ggbﬁ&gggﬁgd%ﬁg egn%(g%%%Pby the host DNA,; (ii) a polypeptide or a

ypeptides or R ost DNA;
I“"%rbtein&ﬁ&fﬂﬁaog” BostdhVe RrsTEgy Honty cissidirrihiscnaianl Gaydsratadgiselly
confpOited roorepreferaliycaicienstidie: aTdhagarNRomseiaabicRIJeRAN, with
%, an ain even more preferapl past 97% and that typically and
see B B A R B Ry g of
host R wt{RsepYidedrioreidinvish (ycensiyreiraenyi)that wrhotmpifethbysti VLP
aﬁeaf&igﬁaia@qgﬁm&ﬂfw -tﬂéw%@adlx ﬁﬁl? wilﬁf@bf&gl?{tﬁﬁigr Erﬁlaﬁ;lism}d ReHRGSnt
Vi raduction qf anti .Specifi inding to the polypeptide q
o R B R R on e, SR e B <Tesoty
the grmainde rbeh i aERsisd diaomiat 4adkmeefeeanlbtibn atasoufitherparrntfamethods. The
“sarR®YDPPEdes R ile RRLSPRPRIIPARUSHER A RIBRCGES AMPABriving from

orthol are the result of speciation. The term "self antjgen™ as ysed
e SR o PR D Lo o AT AT TN
prefygblyoruiiteetid glifeosstadonisitacetyl atighe]ip bosptiod/ atitns\BiN eseled
herc)HSRF: SEElinethalNR: RNHNEHRAIS: RIS Sl ANHLRRAPSHAE that

herein, %qu;rﬁblﬁ%fer to polyg,eptldes that result from a combination of
VIR0 OF E&veYal"%el nﬁ%&ﬁf"‘[@ﬁ B BSHSHPD Y Srhastigad afresiauent
puriffeatepn efithofreseléifalilif dnt pasrusdie: haetaion refelisatoatiopalf) peplicethaet host

RNAORRESBS: Rhadiernatlvelniconsisis-fsrultactionf aselantoe adihat.
preferahly, has a length of at least four, preferably at’least five, more
Sam‘f)‘ré%gﬁa at I%ﬁ%&%ﬁ%@g&@ﬁfﬁﬁeﬁtv@&ﬂf B ePSFPRYGr@ethods. As

indigriefle tab l{seatd 64T tasakvel ovidiabistdifieentgrivally acigefrdbiihaiféppicalyLp
deri@iﬁg pr&ierablinduces, iny i&Qan&iQ;E,O Hﬁg&g@f @15'“&9{@’ @ﬂ&c'gf; ?_Miﬁca jon.

binding to the polypeptide or protein o é%of the self anti%en definition. The

RecomtpapRgRietiet Y delt Amiglix aad prekaehirénrPs REtRFY raTe iprest lysate.
Metheiisosfi pasBoahiemit AP ddificadiorslingudihgydhcn diditoiedidahe prior art, for
cxaﬂﬁ&%ngj%/ﬂmlwan@/ @h&[y;l?é}é’@ﬁlﬁf tf?%ﬂ . E %&‘%hseegla];escnt
antigen" as defined above. [0054] Variant of a self antigen: The term
appiicatioanfopf@Ps ¥k Rnfigeirelln suk o frereln heferdidirn pbhere JHIA. thzaferakly
nuclaih MDIRGY Eacthaapp irRepiie e eyl ofifh) 4 theerfiniian£f selfermined
by saving an adequate portion of the reccombinantly expressed VLP, preferably after
purification, for later to, preferably contemporancously, determine then, first, the amount of
host RNA, preferably nucleic acids, with secondary structure originally comprised by such
VLP, and second, the amount of host RNA, preferably nucleic acids, with secondary structure
comprised by the inventive VLP, i.e. the VLP typically 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 Qf VLPs. Identical, similar or analogous conditions

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



antigen, wherein said homology is at least 75%, more preferably at least
80%, and again more preferably at least 87% and that typically and
preferably induces in vivo the production of antibody specifically binding

wihedelypeptide or protein of (i) of the self antigen definition. Jhe,$85MR 455000
"variant of a self antigen" as used herein should furthermore encompass

chemical WO 2006/037787 PCT/EP2005/055009 16 modifications

including but not limited to glycosqu jons, acetylations, phosphorylations

of the "variant of a self antigen" as defined above. [0055] Toll-like
host REl5i6 PR G IR0 FBII R BER L FOFEPPrER Sy dfs Klifiestam Hipn QB. The
modifigetiomond dyticondlityan dvendsith elieban dre pitighatheelisoaseng! | @Aige HRilled
pmggm ﬁﬂgr;pcps organ systems. Toll-like receptors are trar!sme_mbrane _
Iﬂ‘]%}]otelns, all of which have a common extracellular leucine-rich domain

d a C5H2aRseE dPolsTasIFRY aviachn. sprect\rspiadsires o aipebrrridgsr a
protiiorasiedrdis thethestls-randrito 3 Briricepions AnebeosiBiRS faes boliakncoded
[R}homalogy. domain common to these receptors. Toll-like . .
by SR T O AR A RSB BANS AR ASRER & I Whein
bomgllgay |imef desss S, FacIprricraticat Hersie 83 fratnsi seatiomarn drataivbition shst
Skt evdgroi d e o g i sl
: ediatrics - te..10 different TLR molecules haye
i iy e e R
as (iiDowoyrtheeenE4be Fylhnatizan a5 denedve GedivriraliEdid prdersbly Zhidrythslog
indu@bs 55_'16‘11%0@5 @Q@ﬂldﬁ@a&%&@)sﬂm&%ﬂﬁ% hai Bpfﬁ%ﬁﬁ&mar protein of
o Tiglilkesecoptonigand or (LR lgand. refers (o apy lgandwhichys,
" capable of ac |%af1|ng &t feAstoRe Grine T L RS 28R E. FoBRaspegeaes the
func@iope! corpitermEe mBraIol Rt fSohwdifestnaispROB 35 Euentérdiffenandes 3djong
onhmgéaaétﬁg}emﬂﬂﬁ&e@agﬂ.qfhmﬁﬂveaﬁgmgfﬁivgst%c&fﬁmﬂtsﬂeﬁht@m&nm
least one Toll-like ece torjé RI), TLR2, TLR3, TLR4, TLR5, TLR6,
cneopiiRy FERKTTRUN LRGSR RIS RBRE I HepriBaRnApolsKgrS
phogpbiipdetich oit theig! {laTigety i dafipand e farabtyractivates L RAS antigen”, as

dAdRIANIS ek rofel ’ at| RO | r severa
e e o M spvra

self T ably activates TLR3 (Alexopoulou or al., Nature (2001), 413:732-8);
{6033 opoymguiendef (L RE)atyiponlFharnchprdfegaiohy attivatbslibdiy, (Poltdnaitein,

refefdl @la M@r@ﬁﬁié]tﬁgc&)o 52080 RindlagalindyRically and preferablye antigen
activates TLR5 (Hayashi et al. Naturtiﬁ%;l), 410:1099-103); single

and that prafereblK) A2s4 el Rt oot donm PRRIRIAD X Ahieast AT, Sypihgferably at least
six, stibstanees sichadgmidasenunal ety iypiaalbsanc:prede sakblys: Afldvatenino
(ad LR | jehak SCj 1509 Heib EHL atal oo
e iéﬁgﬁﬁi%3%?0%%%%&%3%03%5@ feally
bindjng 9 he BRlampPUdRiop PERELINN (b etiths el rritesn definition Shateroyrfragmont of
a seif200@)n’1 8 1::BObdRitHhonmiftdtRéradof @He e 30N M8 b4 xS ichh @ffuding

but ﬁi)tfe ﬂrﬂ%e{g Qﬁﬁd%ﬁ%}ﬁ’{?&@&ﬁ&f?ﬂ’s‘, %%J%fl%r%?a%%h'sb‘ N @em%élg%fegtl‘o a self
antigen” as defined above.

[0054] Variant of a seif antigen: The term “variant of a self antigen”, as used herein, refers
to a polypeptide that has a homology to the polypeptide or protein of (i) in the definition of self
antigen, wherein said homology is at least 75%, more preferably at least 80%, and again more
preferably at least 87% and that 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 herein should furthermore encompass chemical



ligands is given in the table of Ahreu's review paper and incorporated
herein by reference (Abreu M.T. and Arditi M. J., Pediatrics (2004),
421-9) and a reference for TLR I1 and its ligand is described in Zhang et

“Qi.m%@,i@a% (_2004_), 303:1522-6. By referring to thesg incoq;)@]cﬂ{,@g%mss@ﬂg
papers in conjunction with general knowledge of a skilled person in the

art, it is WO 2006/037787 PCT1EP20051055009 17 within a routine

practice to test whether a moleculeii a TLR ligand in accordance with the

esent invention, and whether a TLR ligand activates at least one of the
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TLRs bpy4 Beemedenedrip ROmeana eiRb shHeneruOER IBUMAPR-6FLRS _human;
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of thELIRAMRSRs VLR H3nBHe Eﬁ%ﬁtﬂﬁé%iﬁﬁé%%@tﬁhﬁﬁ@e_rh l\é%ggﬁ» TR s, TLR,
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volt and 960 1 jigof TLR
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o S PR o Pk TR AERER P REuIoL o
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(sl Bl AR A 0 Mk S SRR 6o Garenp e
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activ%@%%%ﬁpmﬂﬁx?ﬂiwo%-r% al. Science 303:1529; Heil, FH. et al. Science
303:1526); bacterial DNA, in particular DNA containing CpG motifs typically and preferably
activates TLR9 (Schnare et al. Curr. Biol. (2000), 10:1139-42; Hemmi H et al. Nature (2000),
408: 740-5). These cited papers are incorporated hercin by reference. A summary of TLR
ligands is given in the table of Abreu’s review paper and incorporated herein by reference
(Abreu M.T. and Arditi M. I., 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



(facilitating the internalization of RNA inside the cell), | M CpG-ODN 2006,

10 RMR-848, 50 g/ml poly(l:C) or 1 g/ml Pam3Cys (Heil, FH. et al.

Science 303:1526). Stimulated cells are lysed using reporter lysis buffer

w& henRgRsMannheim, Germany) and lysate is assayed for Bﬁclifgfé(?e%mssow

activity using a luminometer, typically and preferably the Berthol

luminometer (Wildbad, Germany), according to the manufacturer's

instruction. It is within the knowled%e]of WO 2006/037787

. _PCT/EP2005/055009 18 the skilled person in the art to accordingly adapt
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of BRI ARG SPVTBET lith AFRAEPESef Tk b TDRS:id-BARIBST o R amouse;
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fromortgrtmpaimim e spesits This definition should, however, also encompass
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___genes are still present but inactive, and, therefore, also leading to )
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amoﬂ%%@ﬂﬁgmﬁ%ﬁm ﬁshgfc? %g%ﬁrgejﬂ nfgoﬁ]gapgy lé?c&?orﬁl(ﬁjz%gx{ %y addition of the
appropriate empty expression vector. Cells are sceded at 10° cells per well and after overnight
culture stimulated with the ligand to be tested for a further 7 to 10 hours. Typical examples of
concentration ranges for known TLR ligands are 25 pg/ ml RNA40-42 complexed to DOTAP
(facilitating the internalization of RNA inside the cell), 1 uM CpG-ODN 2006, 10 nMR-848,
50 pg/mi poly(I:C) or 1 pg/ml Pam3Cys (Heil, FH. et al. Science 303:1526). Stimulated cells
are lysed using reporter lysis buffer (Promega, Mannheim, Germany) and lysatc 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



RNA phage, the genome of which has been inactivated by physical or
chemical or genetic methods so that the virus particle is not capable of
infecting and/or replicating. Preferred VLPs derived from RNA-phages

wixhibitiepgahedral symmetry and consist of 180 subunits. WW&P%E% 055008
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
interchangeabl H\)/ used. WO 2006/037787 PCT/EP2005/055009 19 [0062]
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gene or genes are still present but inactive, and, therefore, also leading to non-replicative and/or
noninfectious virus-like particles of a RNA phage. Moreover, the term “virus-like particle of a
RNA phage” should therefore also encompass in its broadest definition a virus particle of a
RNA phage, the genome of which has been inactivated by physical or chemical or genctic
methods so that the virus particle is not capable of infecting and/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 intercxchangeably and
equivalently used within this context. In this application, the term “RNA-phage” and the term
“RINA-bacteriophage” are interchangeably used.



antigen (b) is linked to said VLP (a) through said at least one first
attachment site and said at least one second attachment site. [0066] In
one aspect, this invention provides a composition comprising (a) a
wirusike-particle (VLP) comprising coat proteins, mutants g5 4agmenis<ooo

thereof, of a RNA-bacteriophage with at least one fast attachment site,
wherein said VLP is recombinantly produced by a host, and wherein said
VLP comprises not more than 60 g, oreferably not more than 50 g, even

00 Q(ﬂl6/037787 CT/EP2005/05§ 09 20 more preferably not more
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ﬁag&%ﬂﬁ}%%?%?&o@eﬁ'@':ﬁ?%@ﬁ%?fn or a mutant or a fragment thereof,

which retains the ability of forming a VLP, into an expression vector and
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systems. [0068] Preferred examples have been disclosed in

W002/056905 and are herein incorporated by way of reference. A
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njugates d d in the. prior arts
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the HBBVQ atT Iﬁ&moﬁ%éﬂﬁem%ecvw n@l‘g'ﬁ%ﬁﬁ@w UoRas) %I@Er&g?ﬁﬁy 3%,

een,. Py ared or furt d b nventlve ethods to
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secoiBRBOSTHe i ASRI N epmipoidivh by thenéliiy (s ik gt riie] @ntigrmprite st Iopst one
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tants, d/or fragments ther a RNA-bacteriophage. In a further
i G SRS ATERY, D16 EUpaBO SISO BB AT p e e
embaﬁm@m‘, kﬂae‘s@rlbpﬁﬁg enwitiict leestond i fseatfaoknRent. gitefehabdnbofu rnaeic
acidpreferred embodiment the RNA-baeteriophage is selected from the group
nsisting of a) bacteriophage Q3; b) bacteriophage R17; c)
foocd) r}t ) phage Q3. b) phag

cterlBREJEMF-dF BAEMPHEGE &R SPmestEribsrEgEsse; ) @ viruslike
partigkctefldhhagepds?; gpagterdphagetd 1ph)foactenopiageMXT; Bn RNA-
bacteriophage with at least onc first attachment site, wherein said VLP is recombinantly
produced by a host, and said VLP is essentialiy free of host RNA, preferably host nucleic acids;
(b) at least one antigen with at least one second attachment site; and wherein said at least one
antigen (b) is linked to said VLP (a) through said at least one first attachment site and said at
least one second attachment site.
[6066] In one aspect, this invention provides a composition comprising (a) a virus-like
particle (VLP) comprising coat proteins, mutants or fragments thereof, of a RNA-bacteriophage
with at least one first attachment site, wherein said VLP is recombinantly produced by a host,

and wherein said VL.P comprises not more than 60 pg , preferably not more than 50 pg, even



bacteriophage NL95; j) bacteriophage f2; k) bacteriophage PP7 and 1)
bacteriophage AP205. In a further preferred embodiment, the coat protein
of the RNA phage has an amino acid sequence selected from a group

vE@RREIging 1, alternatively consisting of SEQ ID NO:10; a ny IHE‘SZ%S 0%{}09
SEQ ID NO:10 and SEQ ID NO:11; SEQ ID NO:12; SEQ ID NO 13; S

ID NO:14; SEQ ID NO:15; a mlxture 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; an EQ ID NO:29. WO 2006/037787
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aRIQ}xe %gér{nt% h}anr:] %ge t(iastegl % {Qe skilled in the art would
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bact zop age 8@ ? acteriophage R17; ¢) bacteriophage fr; d) bacteriophage GA; e)
bacteriophage SP; f) bacteriophage MS2; g) bacteriophage M11; h) bacteriophage MX1; i)
bacteriophage NL935; j) bacteriophage f2; k) bacteriophage PP7 and 1) bacteriophage AP205. In
a further preferred embodiment, the coat protein of the RNA phage has an amino acid sequence
selected from a group comprising or, alternatively consisting of SEQ ID NO:10; a mixture 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.



Microscopy (EM) (Kozlovska, T. M.. et at, Gene 137:133-37 (1993)).
Immunodiffusion assays and EM may be directly performed on cell lysate.
[00731 In a further preferred embodiment of the invention, the VLP is a
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asscgmgmgamﬁs or VLPs made from recombinant Q(3 coat protein. may
ntain, however, subunits not linked via disulfide bonds to other subunits
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fragUQIBINSAMEB QU SARSIE BERAE I AROSHONS, L DUSHRLESS IRIANES! tysate, and
analysing the capsid formation in an immunodiffusion assay (Ouchterlony test) or by Electron
Microscopy (EM) (Kozlovska, T. M. ef al., Gene 137:133-37 (1993)). Immunodiffusion assays
and EM may be dircctly performed on cell lysate.

[6673] In a further preferred embodiment of the invention, the VLP is a8 mosaic 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



to organic solvents and denaturing agents. [0077] WO 2004/007538
describes, in particular in Example 1 and Example 2, how to obtain VLP
comprising or alternatively consisting of AP205 coat proteins, and hereby
wiB Pagliselgy the expression and the purification thereto. WG r/gpanos/ossons
2004/007538, and hereby in particular Example 1 and Example 2 thereof,
is incorporated herein by way of reference. However, It is to note that the
VLP-antigen conjugates described E}WO 2004/007538 still contain the
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disuﬁf&at%lﬁhges to cach other within the VLP. Qp capsid protein also shows unusual resistance

to organic solvents and denaturing agents.

[6077] WO 2004/007538 describes, in particular in Example 1 and Example 2, how to
obtain VLP comprising or alternatively consisting of AP205 coat protcins, and hereby in
particular the expression and the purification thereto. WO 2004/007538, and hereby in
particular Example 1 and Example 2 thereof, is incorporated herein by way of reference.
However, It is to note that the VLP-antigen 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 protecins, mutants or



VLPs and capsids, respectively, are described in WO 02/056905. In
particular is hereby referred to Example 18 of above mentioned
application. It is to be noted that the VLP-antigen conjugates described in

wiheoElRs-agt such as in WO 02/056905 still contain the amoytof bRsk nsso09
RNA within the VLP as obtained and resulted through expression. The

VLP or the inventive VLP-antigen conjugates comprising Q(3 mutant coat
proteins, on the other band, have b%an prepared or further treated by the

inventjve methqd exclude, redu r.elimjnate the host RNA,
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furthire ot dsititw sisvedtiracoistbedsf theviciudatioriubave alinsndigethed OsitRNA,

prefRENHEOM Bile 104.0. The term "antigen density”, as used herein, WO
[ Ooég%/os%zf? PCT/EP2005/055009 24 refers to the average number of
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5-30 amino acids, the antigen density is, prefera
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[0076pNSiSks oaspesitiaty aibalitemnsiBisnaf imtdamrtipeoning CIBINBNANSHAI: have been
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. profeins comprise. consist essentially of or. alternatively consist of h
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mutgsitotedh Proe8 31 ¢l St bhrgsoRiperbereinutdmstornss of MPROT Y Rs]cast two,

lysidBGhacing AR2AREORLRIMEIBy With (be siatilstionobprolipe,at amiae agidy
5 tp threonine or asparagine at amino acid 14 to _asPartlc acid, may also

Al e PR S LR BRI (e BB BTG S SNy R gvherein at
leastannh od khenis ol the lnavemtiolys{RORdithiEhaerysia hatidcby reapfosevaialition or

by vg%{br‘%f%géﬁﬂﬂpﬂﬁgﬁé Aagdpestoeiermingd,(Golmohammady §a¢p§é§é& RNA

ucture 4:543-554 (1996)). Using such information, surface ‘ex
phage §fdes eaPBEddRTitifeaUars, saLoR Rampprigencoat SFelRsNaRHa7. The

delcfoadiieginiien ¢halanensMROTadeavRRAaE RN duas AR egree of
o153 L KRR 5S8R F SIS, A5 S ESUSSRUETE PR o
phages, in particular, to match and tailor the requirements of the vaccine, The construction,
expression and purification of the above indicated QP coat proteins, mutant QB coat protein
VLPs and capsids, respectively, are described in WO 02/056905. In particular is hereby
referred to Example 18 of above mentioned application. It is to be noted that the VI.P-antigen
conjugates described in the prior art such as in WO 02/056905 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 Qp mutant coat proteins, on the other hand, have been
prepared or further treated by the inventive methods to exclude, reduce or eliminate the host
RNA, preferably host nucleic acids.

[0086] 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,



used for the present invention. Another advantage of the VLPs derived
from RNA phages is their high expression yield in bacteria, in particular in
E.coli, that allows production of large quantities of material at affordable

wepslad 99881 In another preferred embodiment of the inventippthg 405035000
composition further comprises at least one polyanionic macromolelcule

bound to the VLP. Preferably said polyanionic macromolelcule is
packaged inside the VLP. In again %;further preferred embodiment, the at
e

least one polyanionic macromolecule s selected from the group consisting
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Al %-Qt%li hosphorylations. [00881 In other preferred embodiments of the
BRvention, the polyanionic saccharide is selected from a group consisting
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subsffic, %?é@?é@%omfm%eﬁmﬁ%% RegLiRaPtGies GRR Blpo be

usedtifier dlic present invention. Another advantage of the VLPs derived from RNA phages is
their high expression yield in bacteria, in particular in E.cofi, that allows production of large
quantities of material at affordable cost.

[¢085] In another preferred embodiment of the invention, the composition firther
comprises at least one polyanionic macromolelcule bound to the VLP, Preferably said
polyanionic macromolelcule is packaged inside the VLP. In again 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,



least one polyanionic macromolecule is from about 2,000 to about
200,000 Dalton, the lowest molecular weight is preferably at least about
3000 Dalton, more preferably at least about 5000 Dalton, even more

witi eligEabiysat least about 7000 Dalton. the highest moleculapweightis: 55000
preferably at most about 200, 000 Dalton, preferably at most about

180,000 Dalton, even more preferably at most about 160,000 Dalton, still

more preferably at most about 150,000 Dalton. 100911 Depending on the

nature e poJ anignic macromole the preferred molecular weight
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LP) |th at
E°“9\£ B SR PR STETR SR L HSGTEPRS thEFe B 6 veteht of the at
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molecular weight is preferably at least about 3000 Dalton, more preferably at least about 5000
Dalton, even more preferably at least about 7000 Dalton. the highest molecular weight is
preferably at most about 200, 000 Dalton, preferably at most about 180,000 Dalton, even more
preferably at most about 160,000 Dalton, still more preferably at most about 150,000 Dalton,

10091} Depending 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



comprising metal ions capable of hydrolyzing the host RNA, preferably
host nucleic acids; and (c) linking at least one antigen with at least one
second attachment site to said VLP obtained from (a) or (b), preferably
Vﬁ@%&{k%&@tained from step (b)._ In preferred emquiments,gg% /E{F% 6%';355009
ions are selected from zinc (Zn) ions, copper (Cu) ions and iron (Fe) ions.
Further preferably the incubating of said VLP step is followed by at least
one step of purifying said VLP, pre%arably by dialysis to remove digested
_nucleic acids. [0096] In another aspéct, the invention provides a method to
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wherein furthe;%weferably said low ion strength buffer has a concentration
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metal ions are selected from zinc (Zn) ions, copper (Cu) ions and iron (Fe) ions. Further
preferably the incubating of said VLP step is followed by at least one step of purifying said
VLP, preferably by dialysis to remove digested nucleic acids.

[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



release of essentially all of the host nucleic acids. 100981 In a preferred
embodiment of the invention, the disassembling of said virus-like particle
is preferably effected under denaturing conditions. Preferred denaturing

waPhslilienssare high concentration of salt such as between QoM A9, 1M, <004
Magnesium chloride or more than 5M urea. Further preferably the step o?

purifying said coat proteins, mutants or fragments thereof is effected by
cation exchange chromatography /or size exclusion chromatography,
in_particular, to separate the host nucleic acids and said coat proteins,
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co SRR, SAAEL on el Wereat o1 said KA pecieraptingdile) Barifing e con
protgipstantpa(e promamea tieteoflike prasioteblivg exisi pwifidd/inas dikeipanickentisor
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P T B e AR PRI Y Ao st Aot oot
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furt{@) FREQPEDIBABM RERIUCING RAsuian Sk Partite R RYia NOSUMAE BiNke

said V&)gr esohr?#) jses ez,foion rotein comprising a coat protein, a mutant

PresSics ah A B S RAPB R MagE rldeuteHuE BREgsthod

or a fragm
is indigasstamislingtagich\diR¢otsdic iy siopapiateirts; puyibing daidefulsing step, the
releREYLBEHIRAF IRMANRY o3I RuV fied fusion proteins to a VLP, wherein
00 Sﬁzﬁ virus-like particle is essentially free of host RNA, preferably host

RIS FPRoriPReh P brered bRttt sl euhiBffy tsrperticle
is protmididy fiine proteinkisteffectedditithe Prefoendelaneditndyoadititionaef atgh
cond&ASLIBRS ALY ﬁ{}p@%etween 0.5M to 1M Magnesium chloride or more than 5M urea.
Further preferably the step of purifying said coat proteins, mutants or fragments thereof is
effected by cation exchange chromatography and/or size exclusion chromatography, in
particular, to separatc the host nucleic acids and said coat proteins, mutants or fragments
thereof,

[0099] In a still further aspect, the invention provides a method of preparing the composition of
the invention and a VLP of an RNA-bacteriophage — antigen conjugate, respectively,
compriging 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



macromolecule. In a preferred embodiment, the VLP is a VLP of RNA
bacteriophage AP205. [00102] In a very preferred embodiment of the
invention, the composition of the invention comprises a VLP, essentially

witea®lgugieic acids of host, of a RNA phage Qf3, AP205, freoir/f V8009
more preferably of RNA phage Q]3 or GA, most preferably of RNA-phage

Q]3 and the composition further comprises at least one polyanionic
molecule, preferably ponqutamlc agd and/or polyaspartic acid. In
anoé[h%] e\{‘l_lg embodlment f the mYentl%n ﬂé compo ition
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derivatives, such as codeine, fenta eroin, morphium and opium;
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embgdipent, fecrrrassrrebbingnfrrumifingr S rieds & finsls ahamesence and/or by
addidostopiylaey/ s o pidioe ClagsoidEngs. Therapy for nicotine addiction
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like AYEBHNIAD. t[o@m Mé?ﬁ?lédﬂ’éa%%@%ﬂﬁ?ﬁ(m@ﬂdﬁ@dﬂﬁ@lo [CRIRRTiRTES 2 coat
protde,rwaﬁmeﬁt @ GtHRE MY Shekah UFnSHB AaEa e R0 E{aéaaven@ Q@Hgen;

ed |n 04/ 9 116, andin rtlcular 0 line 28 t
i i P N o PR B R o et
smd@t@ﬁféﬁr‘éﬁym ﬁmmﬁatea’h%rem@yﬂww vruetiieprebclfos toshtiiydiie gﬁ@ost
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ted from. addi and wher abl addictive dry
mﬁseclriﬁoclo otin r8}°1gsog’eﬁ ne, pre era esﬁ?@&?ﬁ o g’@ﬁ% nxg?l%ﬂ‘?aé:‘ g gotyaninic
macmmméutwmmmm the I‘éagtlomé%mgﬁmslaomlﬁpam@aﬁzﬁﬁ

mom‘rag ment Y %ﬁé?&ﬂﬁﬁ%ﬁé@ﬁe;ﬁ rsferablyctie s el antigRRiiR A RTREIRBhtRn
fra %r hereof. S?Yv%d toﬁ. ‘l%:e angi rggne response against said sel%

com g TS TRE Ny S B 5U1 5% SRR LD i ORE bl for o
GA, gsenimenephaderstiorgf RV énthagedditito Calttemsapirefprably of RNA-phage QB and the
composition further comprises at least one polyanionic molecule, preferably polyglutamic acid
and/or polyaspartic acid. In another preferred embodiment of the invention, the composition
comprises a VLP of RNA phage AP205 or fr, essentially free of nucleic acids of host, without
further comprising at least one polyanionic macromolecule.

[60103] In a further preferred embodiment of the present invention, the at least one antigen
is sclected 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,



diseases or conditions which are caused or exacerbated by "self' gene
products (e.g., tumor necrosis factors). Thus, vaccine compositions of the
invention include compositions which lead to the production of antibodies
wihahaygyeqt and/or attenuate diseases or conditions caused,@¥ yp2005/055000
exacerbated by "self' gene products. Examples of such diseases or
conditions include graft versus host disease, IgE-mediated allergic
reactions, anaphylaxis, adult respira%)ry distress syndrome, Crohn's
disease, allergic asthma, acute lympboblastic leukemia (ALL),
esp‘fﬁbaﬁwoda‘g‘m?ﬁﬁ Hppshiraat %Eﬁf*a&%s?@a‘i%’é?(sé” gg?g?éwﬁ& Iﬁﬁsa@onai drugs.
Repangiiaimatosup kS LE xudh fatipomatoniea topiniiuasl disepises donipadtheniach as
cod&ﬁ@vfémﬁﬂym lﬁ@%@%ﬁﬂl}ﬂ? QJ&% IYJHQ Q@%ﬂ%@mé&é ak!)’stlmuiants such as
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antigen of the invention is selected from the group consisting 0
drugs A broeRTP R g R RIIYiBR e eimes- (YwTptbiendiegiua aFdispjon may also
targly miphotodinvateptaks, m@t@mvm@m\aﬁiﬁaﬁéa@ﬁer BAgHRg M¥Rding
normfOB/03 24787 PCT/EP2005/055009 30 (RANICL), vascular endothelial
rowth factor (VEGF), vascular endothelial growth factor receptor

[00 185 G Fxéyilrdkisaeltings of Iipleaisausarog T igavraLdarivatves opatherdnesnpshuse
sucHeebathin€ X CLAZLAvDbech, ddclobdd iMEE 008000010 akdniparibRbl on page 61,
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g uence dentl to the anﬁ/ gne of the pOé/ eptides of (i), wherein said
8 5 S ARG R RERSFTo O SFECEF LA, o bR ESHS {6 mor
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to tﬁé‘%dﬁw&ﬁé" YandHAERE AP Fﬁe‘mﬁ R L‘&&HA@J‘&&M&O&%Q}E& QERSUSIEd or

ahove should comprise at least one antigenic site. Preferably, the term
exacqpaR it Bt thESe RRIGEHs HEHEP! Sl & Hipsat e anndiinns il geft
versaspalypdiptice, Hgliingdated gltexpi odantiors, thaap 0tk amitddt acipiSatory distress

syncpsﬂfsrae%ﬁw&g@g&e RG-SO DR AClG PRI LE DOl MAGNa 1 ),

60 amino acids, ﬁ eferably of not more than 40 amino acids, again

non- Fﬁ%‘?@k&éf&%ﬂ?@f‘n r&HAEGS 3Pisease, systemic lupus erythematosus (SLE),

inflammatory autoimmune diseases, myasthenia gravis, immunoproliferative discase

lymphadenopathy (IPL), angioimmunoproliferative 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 w),
Lymphotoxin § (LT B)}, lymphotoxin receptors, receptor activator of nuclear factor kB ligand



amino acids, even more preferably of not more than 20 amino acids.
Further preferably, the term "fragment" of those antigens listed above, as
used herein and when referring to a self antigen, should refer to a

wRPReRSidg, when presented in accordance with the present ivepiiRRssoso
should be capable of inducing the production of antibody in vivo, which

specifically binds to the corresponding antigens listed above. Moreover,
the term ‘fragment” of those antige listed above, as used herein,
rabl oap eptlde resulting from at least one,
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mal ref of the human sequence of the wild type ant en as
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s BRSO RCh O AR GHELE A STRER 9 mino 2,
more prrégpuif dingoantige fisdisteshabovedd, C@aibGhovyithefethiyy afplcation than 30
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of the invention, the antlgen rotein, the fragment of the antigen or the

tormm, S{TBETR tH HI90E @RHRRRT & ARy afhEABET IR 286 WhenFmingio a self
antigmre féwathiyr 87\’ hobypeptiiierhen orespreterailyoll8 il tiothg ieadet ianehtion,

sholTAOS) wﬁgﬁ@mntg@ntﬁ Y HEAS! o FDS:RHIDILY, &mataﬁ%ysgetf%%ﬁy inds to

readily determined by one of ordinary skill in"the art typIE an
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pref!:]'&r@ WE; %8% mgﬂﬂbq? bHéeﬁ%éQ&’oE' Orxmtﬁté?nﬁ eéelaﬁlrllzg A_fl RiIevA corrbspondmg

antigen. Methods to determine antigenic site(s) of a protein is known to the skilled person in the

art. The US provisional application 60/569,322 has elaborated some of these methods from the
first paragraph of page 26 to the fourth paragraph of page 27 and these specific disclosures are
incorporated herein by way of reference. It is to note that these methods are generally
applicable to other polypeptide antigens, and therefore not restricted to IL-23 p19 as disclosed
in US 60/569,322.

[00109] As used for the aforementioned antigens, the term “variant” of those antigens
should refer to any polypeptide or any protein comprising, or aliernatively or preferably



or LHRH). VLP-GnRH conjugates useful in the production of vaccines are
disclosed in PCT/EP2005/053858, which is incorporated herein by
reference in its entirety. [00112] As used herein, the term " GnRH-peptide

woSm@dagptige comprising, or alternatively essentially consistiag®ba@s/nss009
alternatively consisting of at least one, preferably one, mammalian GnRH,

and hereby in particular at least one amino acid sequence, preferably one

amino acid sequence of SEQ ID Ng: 1 or SEQ ID NO: 28, preferably of

SEQ 1D NO: 1. or.fragments or variants thereof. In some embodiments,
coniRE AR RS R e e B i o
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aninSAPBISES BERARE RHEh N GRRILLFRUNRBES SPiEposit in GeneBank.
P i;nteécogltggézstgp \éhae rsé,1 u:itcer. Tr;l? %ature of the spacer grom{ﬂ%ma greatl;lg1 b

TERTER TPETYOhe SFiRore BnRG actad B Shis e 5Pt SRedRiBAY by
insegivairrEmdteibardstipoundgrbintortmsiet dosriagef 1 3toteiprefenpasenied
in B5BREAINGAS dBSGRRHPERIAS gﬁo@ﬁﬁeaei@sﬁgbwit&r%&m@%&&%d&h@& of

.which c,ompr{'lses or ¢consists of cysteine. In one further preterre

A D B e T LB RIG WW BSD Se s S PPE PR BB 609 BSBE 732 acid
[000k6ker W Hboy Shésirrpiliseidtowifhedith e -dofittd 16 -bespriciftalthenGaRif they
bincpﬁpﬁﬂg%n‘:%ﬁ{‘o?ﬁ@ﬁﬁ%ﬂﬁ%ﬁ,%%ﬁ%%?ﬂ?@@ﬂ”@@MQ@@W#@@ Aﬁtf%%e%t&e

_either the N- or the C- terminal of QID l}j():_]r (resulting in SE NO;
varp e A RO ATEIPO RGeS 19 1. SRSV 7 M o
greagemotives prdbervbyd 6hbb dinpenttrthed inkerpRaEaHS fLe3ad torthedddanmisthity

of ag éll%ﬂ?%% &EI ngyﬂﬁlya&gegﬁﬁlgdr aJ?Jyoﬁ‘é %}60%15%['91 B&ﬂi %ﬁéﬁj@ﬁ%}%@i& Und

O: 28, more preferably to the N-terminal of S
preferablyitvoSrateietd B7IKR:2. In still another preferred embodiment, the linker
[001@15C is fuseddophaticedesmtioaihehthehe aR Hape ptid exntiafeikablyGiR theeptide

GoGIS I AL SE LI NRAL AL SERIDNG: 28, moje preferably fo the C-
¢ C'termi{):i}ed of SI%Q %N?(J)&%’lf’rgssraltin% zgl\é‘ tﬁgézﬁ%?g%f%gﬁge%?g Eﬁ}mmne’

or IR PosTtdnaitHe rriasie wetHpifsithg orRfuctias wlevactsst s ctiaplgspshin

PCTCEPR(06/08H 888 State 0l grdorpaaied dkroudy aghigdoipie\\atdie boar taint in
#ewadministere t

T L e
essepiiiAORNIHING /B £5 Fheredrehenorsistioa gEayigrsone. mefmbl opg.Pmammalian
GrROQMBRTISHG S HFa-aiD e A iisterafblachlubar ey nerean adak Saraitheia
ol IR O AE R el o
variggs/iheapie larsms segedineath ke CRRY DSGIEyHPIEK N-terminal purogiutamic
acid (pGlu or pE). In other embodiments, the GnRH peptide comprises C-terminal glycine
amide (G-NH2). In another embodiment of the invention, the GnRH peptide comprises more
than one GnRH peptide or fragment thereof, for example two as in SEQ ID NOs: 30-32, three
or more GnRH peptides or fragments thercof in tandem. The tandem-GnRH peptide of the
invention also comprises peptides in 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

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



VFFAEDVGSNKGAIIGLMVGGVVIA (SEQ ID NO: 86), or a fragment
thereof such as A(31.6 having the amino sequence DAEFRH (SEQ ID
NO: 87). Accumulation of amyloid beta peptide presumably causes or
waxageihates Alzheimer disease, thus the composition of the Jpygniakk 45000
provides a method in treating or alleviating the disease condition. The
coupling of various A[3 fragments to various VLPs such as Q3 or fir and
their immunizations to mice have b en disclosed in example 13, 15, 17
. and 54 of W002/056905 which are herein incorpgrated by way of
acid LR R U RIS AT NGB RE e AL APk SHBITE Rt oo
evenl fyoios aukcfiorrek amipldine:B, B¢ tstditedt WROMQA1B280: Newwabiplingeohinal of
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thereof. Gbrelin is a key regulator of feeding be aviour. Peripheral ]
prefemedi srehodinantr BArdnkem GeGsisaftset "Gp%‘ké:réﬁa’ﬁ‘@l t8firtercEaRH msagde,
prefavaiphto( Tsctiagnetnal, oNBEQr 4 BT908- $2Y) ThusDinmgunizaper-agninsthe C-
w%@&%é@)ﬁgg@ﬂ@g&%@@g@%3i_nvention, provides a method in
g r

treating obesity. Preferred ghrelin or ghrelin peptides have been
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VLHustherrshefegade mhosimantiniberad |@asuens antigensisaigheelitid hormone
g gr ment comprising or alternatively consisting of amino acid sequence
Y :77,SEQ ID NO: 78, SEQ ID NO: 79 or SEQ ID NO: 82 or
001380 | moreByeheabotiaeit diver frestame dnogan ob theanvctitierais| g smaeid
betaaNiggiuis a@prelin fragment GEMRHHHY l-gharnativehEmensising PinoxL
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imer. ' i t jeast o i 1S Ik 23 proteir.
e e A L T
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e b et R R R
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. Vvariants of any one of the sequence o _ . [00118] In ano .
disclossfdp erBR® bdinde Ab-cheHampbnben ofifeigele FatorePahfige ik thmresulting
vaccine cffect have been disclosed in example 12, 14, 16, 17, 19 and 20 of W004/016282.

[00116]  In another preferred embodiment of the invention, the at least one antigen is Ghrelin

or a fragment or a variant thereof. Ghrelin is a key regulator of feeding behaviour. Peripheral
administration of ghrelin increased food uptake leading to increased body weight (Tschop et al,
Nature 407:908-12). Thus, immunization against ghrelin, in accordance with the present
invention, provides a method in freating obesity. Preferred ghrelin or ghrelin peptides have
been disclosed within the pages 68-74 of W004/009124. Ghrelin may be selected from other



angiotensin peptide or a fragment thereof. The term "angiotensin peptide"”
as used herein, shall encompass any peptide comprising the sequence,
or fragments thereof, of angiotensinogen, angiotensin | or angiotensin Il.
wiha&agyances are as follows: Angiotensinogen: DRVYIHPERLMUN o <<500
(SEQ ID NO:108); Angiotensin I: DRVYIHPF14L (SEQ ID NO:109);
Angiotensin Il: DRVYIHPF (SEQ ID NO: 110). Typically, one or more
additional amino acids are added ej er at the C- or at the N-terminus of
the angiotensjn ide sequences. Those additiopnal aminp_acids are, in
o A e 1P OV hte B L FEaRE B o o LG A0S 24

particular, VaIA
disclogetrompref érv ek trntsarfinoeplis givelipge VERT logas BardhOnB3 @34 &b6y way

of réRRErein, INAAPRIaIRR PR AESETReRGEdNRa iGN PTEIRHEH fragment

Angiotensjn fragments sequences with the second attachment site are
CoMPERAE T AETHA SIS HELHEE A ORIt EREARAARP EY §Bq7TDPEQ ID NO:
78, NER1DL VQ) CGE BRY YIHREHE2 (SESE(DINGICA B, dp RRAéG HitheH frébdered
emb(ﬁﬁ@n't,DﬂMQﬁlﬂaégi %ggﬁfﬁy I_IE EI Qh&ﬁﬁ%gx%@t %@ﬁl@m U(!:r) Fa%&lfmaxively

(SEQ IDNO:115); f) CGPF (SEQIDNO:116); g) CYIHPF {SEQ ID
confing 199 SHRCBIHPE BedhpeNicdd sprpesisie pF the ety ptior ds profergbly
adrDRWNIGG @ (BF @i BROTD2ED k35 R exGGi(Spphitita: 42 e amdnlidn is
prefggﬁ\{g&%nﬁggd@ NQ; 122). Thus the composition of the invention

rovides a method in_treating or alleviating the disease condition of
[003Jbertenlichoberamierad sempiincst ehd oy ption Gy e st one antigen is IL-
23 POTHRAOD/0530091 B4pgeparationakiive CompoIiius@Ebas®S which is
: isclosed in the WO 03/03.1466 and .the entir :
e B B R A ey R L2 proten
compHthe Ay rSIatiEly SARBBHiREHESNtNG Mvention of QIR AKY:619e SHAFNR:7.
In oRANI¢RaaBRBAAGINAIDL I tpkildganahe EahilagBRaRtianaoY anabhsists

therepf. RANKL | nsmembrane protein af 24 | cids
of e s S G s
ID Mgy éartbee)shirginpytsoT s Eiiled prorea$é thegayesnes, of @iehdhom.

[001387: 136113 41888) hrdibe-anin asishserie nerAldhaRXdraGRIVIRI RAsEREs an

human RANKL is. shown in S D NO:,221 (TrEMBL: 014788), the .
o B R A TS S SR TB O e, sl
CNCOIER AY% ABDEIS eqtuRfiRes fir sheuendsace iagmendrt thénobitivfoanziadksinogen,

angioResaN (BORMINRISEREWNTN 5!%? 4852111&53@[322%&1%M%.@(%é?@@o@ﬂgdagen:
) § . an r . Y) 0
A A A s N TRy i G BB RVATTS
AnglaiersmAloSROC BB §8RedB. NOHIBRiGhyptHe, imteraction afdridbKamirithaites
are S8SRPIRRRANK-qANJeadHR R URRFES IPROLORIRAGIASINHRNESIS AN thlSs

rovide a means to_stop excessive hone resorption as seen in

a0 R RS o I EP ST SRRSO P 7 AREILARRORRTEE B o e
VLRyithrehN - feefaireall enmindiacids likker bomtalisihgpal ¢y steihed3@sitise fuse dd@in
incolBE- AR QY 6F RATERIRA N2 MER-RES{TE &M %gm&gﬁts&{uences with
the second attachment site are selected from a group consisting of: a) CGGDRVYTHPF (SEQ
ID NO:111); by CGGDRVYIHPFHL (SEQ ID NO:112); ¢} DRVYIHPFHLGGC (SEQ ID
NO:113); d) CDRVYIHPFHL (SEQ ID NO:114); ¢) CHPFHL (SEQ ID NQO:115); f) CGPFHL
(SEQ ID NO:116); g) CYIHPF (SEQ ID NO:117); h) CGIHPF (SEQ ID NO:118); i) CGGHPF
(SEQ ID NO:119); j) DRVYIGGC (SEQ ID NO:120); k) DRVYGGC (SEQ ID NO:121); and
) 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



the invention. Further information about the physiological function of
RANKL, methods for its expression have been disclosed in W002/056905
page 62 to 64 and human-RANKL construct has been disclosed in

WRXaHHNe,8sef W002/056905 and incorporated as reference Rereigh FantRekoo
preferred embodiments of RANKL protein, fragment or RANKL peptide

variant have been disclosed in W003/039225 from paragraph 223 to 235
and herein incorporated by way of ggference [00122] In another
embodlgntgnt of the invention, the at lea %}ﬁe antlllgen is Interleukin-17

PrePATREY B FLY QAR R, 4358 FCTRE BB e dirptpsendhs %40, 431931466 and
the diﬁtﬁfaﬁphhatkedﬁ ihommoditedhiggindteirayitfrafarcalte glycosylation (Yao, Z.

[6080bAL, Jl Wéﬂ&@leﬂ?éfér%ﬁ%ﬁé&ﬁm@?gﬁﬁe-m@eﬁgwQh@ciglt?%g ldﬁ@ﬁgtggn is
17 are given in SEQ ID No: 228 (ACCESSIO

&% n and mouse
RA @@ﬁ%ﬁﬁﬁfﬁf&‘fﬁ%@%ﬁ g5, (K e me#vaﬁeﬁe@m@é)mm isa
transeepbaineepraditV@ 020 269056 adi0O b2BteGinicahstTMBsupetitatitvlLPA of the

extrﬁE@%.Q? ﬂéﬁf&{vﬁ%' RPN HO iR W&%@@%ﬁé%ﬁot&!ﬁ'ég IEL&)A c9f U‘Bw? Ckem

have been reported in patients with rheumatoid arthritis (Ziolkowska M
27430 o3 b Thp A0ing 2id et ﬁféh@&ﬁﬁﬁ@%hﬁ&%p@ge?f éﬁm%ﬂgée
shoam ieffE} & mommgm@mmmmlamWsﬂDMhﬁm

is 1§%f@013%%1“3£'%f5%o%%%§6%0§2%%g%&@9 P?”Hé%(%af%@gﬁ% urine

the synovium matrix (Chabaud M. et Cytokine
Tﬂ@T?Efb%ersfe%ewhg%Mf&@@é@oéﬁ eI 37k bend iy SEQ 1D
NO-MRNFrihdBe. QuaTK foaRaERMBD QuiisabCwlisdzassgeajients with multiple

[oeﬁ@Froﬂstg' %e‘éh MR RaChaniiult Seler. 2 1915104 (1999)), Elevated
serum leve IL 1 are observed in patlents su ering Systemlcﬁ p%

Iﬂh@ﬂ%éms?d%ﬁsaewaﬁﬁ BANK: #tith ifp ireepiorgid &K zantrpd 1a agupession of

ostebtladiégai el dissagtoviaere anemdind welleisalFRIFMNISSINA as seen in
oste oga}tlc kl%{gelﬁgsen M. B. et at, and J. Invest. Dermatol. 111:
5648 (%1 e involvement of IL-17 in rejection of kidney graft has
00130 A divairionifatcerassiwil aciaprminal Rravinavid 1odds: Satafing a

cystéﬁaaaséaduwesa@wm& eﬂﬂﬂeanﬁssgmwmmm Rl Whr%%m\%t of
initiation a| mm to res ons ovic

the igye amﬁl I]F?lmm&; nol. ng H?ﬁlan an disthqs for its

cxprgw;e%@ m@gmwsmomwzmmx@s@em laoRinRIEE | Bonstruct

has 15\&@; ARBSOBA LAY ©LIVRORIABEIRPard ﬁI&H&H&J&B% PERRSINObtrath! Further
d ha edeeb%e&%%?t(smo 69 of W002/0569 }%@‘r nd are incorporated

P ETeii by Way of Yefe ence%f(?ﬁ]ﬂ A6 He SRS BB Y Hpoen

discigsed nvewmﬁfﬂié?éﬁlérm on gy 8PBiso [P rimdkinrdi8 (HootBiraardcby way of

refefé@g@ment or a variant thereof. The amino acid sequence of precursor

19 an IL-13 is sh wn in SEQ ID No: 230 and the amino acid sequence of
1001 R R TSI LR A B PSS SRS i1 7

(IL-The dirst 20garmnoreidemimthtvpreCurBonan I1L-17 is a 32-kDa, disulfide-linked,
homodimeric protein with variable glycosylation (Yao, Z. ef al., J. Immunol. 155: 5483-5486
(1995)). The amino acid sequence of human and mouse TL-17 are given in SEQ ID No: 228
(ACCESSION # AAC50341) and in SEQ ID NO: 229 (ACCESSION # AAA37490)
respectively of WO02/056905.

[60123]  Ciinical studies indicate IL-17 may be involved in many inflammatory discascs.
High levels of TL-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. ef al., Ann Rheum Dis. 59 529-32
(2000)) and contribute to destruction of the synovium matrix (Chabaud M. ef al., Cytokine.



protein correspond to the signal peptide, and are absent of the processed
protein. [00125] IL-13 is a T helper 2-derived cytokine (like IL-4, IL-5) that
has recently been implicated in allergic airway responses (asthma).

wipieguiatien of IL-13 and IL-13 receptor has been found in tpRRYL
types (e.g. Hodgkin lymphoma). Interleukin 13 is secreted b% PRidssos

stimulates the growth of Hodgkin and Reed-Sternberg cells (Kapp U et at,
J Exp Med. 189:1939-46 (1999)). T S, immunization against I1L-13

of treating amon ers the conditions described above,
12: gﬁ%@ﬁ%‘m‘%&ﬂkﬁf&;} Dk rcrrscoues mygesriep cells fom
patibvaty evtidbemudesicrifsimionis p@@uﬁ@v@iﬂ&/ﬂ@Zé@&ﬁQO&u&L 2 £ORSIVGCID N AVEDT)).

ElcPRED s.@l-%ﬁm&%z@ 8%‘31@3‘? %rgf WQ&%Q 5@9%@!&% aggﬂgggépgwe:gm Lupus

herein as reference. [00126] In yet another embodiment ot vention,
Ery h AL DETE G G TS onS8 (OB, By ot P RNA A re
incrifaseé Of. TlceBld Ssaldiné ger SpawnificpsytiakieitofTaasirap Ml apaiesis A3, myest.

De@%? a4y 'Wéﬂl%})'%%ﬁ@ﬁ@&[%ﬁ?g%t?g n |1Ieh e'cgcrnegfsl? g’)% r%n gsigs Oéfalso

eosinophils, such as asthma. The sequence of precursor an
beep &msrra%@gswr qeahn gy @N’éfﬂ%’é LR @E&%)}DTW‘@% frdings
sugMGEﬁOBGﬂQSpI@;SQW)mMﬁ ttme ipfQRRSSed rﬁ&@ii@&zgi@@oﬁ%k%la_}nmatory
ID 2 e
re@%%%g%%%w tlonqev#} ‘?ﬁ@ i!(terean S v%rér1 m%%%e@igﬁrd?gg %&m Hhian mouse
IL-IY |se@ense Siensvous S8 15 (DYRST8K et eidd Inprdniey 9205 1Y NO:229
(ANA928))) MMmgﬁi@sammeﬂmleﬁﬁlﬁegfl@ rnhrbII% Uzeg% ‘6’?3“5,7“?3 7{9 page 69
ted throu sinophils. In ion
of tg?ﬁé%%gg g?dﬁ@%oé%t?sﬁg%%tl prowdes thus a way of
1001245 tm &htaaethm sPraswsed combadimeat Gi%éwselyea‘gewm@i Vpakt one antigen is
mwaea‘rrmpht'& [@%zsmeetber mwmﬁmb@amtﬁfd%&er{%memr
at | antl Cég 2% ‘S)raf eqment ivarlant th§reof In ah
relia??z pre erred ég% ratit aheah genlc N8 3% 08 BRSS! human
IL-1Sshowe HaSHSL EP Mookt h of SN QEEME 680A e Thec Bt G BER Fcats b The@R4ursor
pro@f@c@%@ﬂ#il@tﬁ%%@%ﬁ&ﬁﬁ@cﬁ{d%yﬁm Sl plobaslean ﬁogtﬁSCLtﬁZ fthi
ective i re organs representing the firs
mﬂ{? Firn(:}t'o‘?nsg?) dfegz{ cangé%’%/?ﬁgp et &t %Ngﬁfre‘agfﬁ“?@%be‘m
implizeiod yy atkargic mmmrnmamﬁgahm)d@t@manm GO asdPedtdvetyptor has

beePtOMideR ﬁéﬂ@yuﬁrorﬁe@gm@ m S\ SR c .
é ecrfr aII gé SFS cer, In a drtro?r%?r{%ﬂccu@z%c%qg%&mg@ and
sl i 98 ol B

W86 RPN TE iFEIE AEEPE effiGacy JPp Med.
189118&9"49 mremmrtmmmmmmgm Proge pitoideells tepeiboaging among

othdRAHOM ML AL IR GSERE ansl %DXSM%PHBEQQS&%BH%Q%J&S@ for

distribution of chronic lymphocytic leukemia cells-Thus, ifimunizin
e AL X B RO g6 i ERE A360S: e enpepiees e
disclesddemeaarfpicth el e/ CELILadee Rt interact basinwey eefepayéed to play

[ooﬂeFen%ﬂépéﬁdﬁeQQﬁ‘b &In‘}&ﬂ BERURVIRNER W Reumaiold, MRSy ertenkin. 5

synovium (Nanki et al.
(IL-5}, or a fragment or a vanant thereof. IL-5 is a lineage-specific cytokine for

eosinophilopoiesis and plays an important part in discases associated with increased number of
eosinophils, such as asthma. The sequence of precursor and processcd human IL-5 was
provided in SEQ ID No: 233 and in SEQ ID No: 234 of W0O02/056905, respectively, and the
processed mouse amino acid sequence was shown in SEQ ID No: 235 of W002/056903.

f00127]  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 discases mediated through eosinophils. Inhibition



Immunization against SDF-I thus provides a way of treatment against
rheumatoid arthritis. [00129] The respective human and mouse
sequences of CCL21 are to be found in SEQ ID No: 236 (Swissprot:
woYdds4ydngan) and in SEQ ID NO: 237 (Swissprot: SY21_mpusekafes/ossace

W0021056905. The respective human and mouse sequences of CCL12
are shown in SEQ ID NO: 238 (Swissprot: SDFI_human) and in SEQ ID
NO: 239 (Swissprot: SDFI mouse) W0021056905. [00130] In yet

nother e iment of the invention, the at least one anti is B-

emaﬁ %%ylppl%eﬁlov}t?rac ant (B, ‘E%&“ﬂ?@’i‘ Sgégnlsrtaﬁﬂgﬁ%em 2O figoases

assofgiedofitfaeswepibnee of human and mouse BLC, respectively, are

[002BPWNIHNEe5er MR PARRRRER IO B NP 9&’&%@ AN RERARNOeCL-
241 (Accession NP_061354) of W0021056905. The signal peptide is the

21, fifst 298P Fnfi H?%d@?ﬁ?ﬁ%ﬁn’%lﬁ&dfm%&iéee%ﬂ&?ﬂie ¢ antigenio is
CXUahpiwitienmedSRie intbntimendthvBLBapebéeraility canppris €URY moalt (IECR4
are ﬁgf@%ﬁh&ﬁ%%@%@%%&@&%ﬁl ARG Bysialeg @ﬁ'(fyficquﬁ E%!v@ \ ds, are

ds for preparation of the com%ﬁltlon have been disclosed in pa

highiy EREPSFET IR KRTES FoREEIE Ll Qﬁ?“%&%@ﬁféﬁﬁwm%ﬁﬂs iler
et akdférancd ! 156-nfR00Nz dthos againstaBhCapaagToviticaad Gl ab, tiepioneslly,
proRGRAINSE AV I URHAG: dIS6ASSSWAGES 4}4#%*‘8‘%&%&9%8%%%@591‘1‘% 8 breast

such as rheumatoid novms and rheumatoid arthritis or t etes.
canqeip ks additions &tﬁ&@ﬂé.ﬁé‘%‘b&kﬁ?ﬁféﬁ%ﬁ%ﬂﬁ%ﬁ@f BribsFRitherv B jgcrease

the dfiveatiaf herkaoof momrpaﬁagammwpalmmgéh&ﬁeeéuw&lﬂe bbon® SRREIS In

addﬁ‘?op edféﬁ@%ﬁg) g%fpﬁ tﬁpg &%Jgé mo %ﬂpé%g %Q%Q%%Zt%on ofc 0111 lyné%hoc ic

PCT/EP2005/055009 37 bone-marrow to axi
leukenyigreaile. D rﬁﬂi@%%mgﬂlfe% i&mﬁ@saéfaatoﬁweﬁpcwwmm@mms
lym@ibtyiR (0. Thetseaion:) ceCIi IUMATR@ Clasiicdols Shew eporBEQ I@lay a

£oIresn nds to the si 1 thes
con e R AR AR ShroiR RS . 2000,

Immpizatirerggistisel- iHbussEavideice voi il ifenmentaering r@mmrmwew ID
00136 : 27 (Repdoite cRFRSRAN RS R sisnalopeptide)-the seaisRce 9k m

No: rgggs eotax n 51\,?1 own |n %EQ égd\l 65 %&} 23 corre rlld%mtlge) of

gna ept sequence of MoUSE CotaXInD 15 s
WO@%@&@NEhcz&@feavqh@swégp@ﬁaewmecsgﬁﬁ%ébmghwn in SEQ ID
NO W@@:@M@@Qﬁ apFtheisiaiedncoinoratad heseimagsialerencenFiithSlse) of
WOBEI/& ical, biochemical information of Eotaxin and its expression and

construction in accordance with the invention are disclosed in page 75
(001381 76otyweresie addEnencarddncarptivateticher dasaonefentgesc is B-

Iymﬁﬂ%%Lﬁ&ﬁ@mem%ﬁee@ﬁe@mpgdmﬁghleﬁm@awsm%m@ #h4888kence
one antl%‘en is M§§§ e{ﬁ?%‘% colony-stimulating factor (M-CSF or CSF-1),
i

of Tymen, 2ot S8t DEbr EfeThREd dlpreStidhs NP M FAsrTian:
NP_fii6d Eﬁﬂ) rhdve Bise Ao bsy cidtethwaths oo OF I RS oW 002/056905. The signal

peptide is the first 22 or 21 amino acids for human and for mouse respectively. Compositions of

the invention with BLC preferably comprise the mature form of the protein.

[00131]  Further physiological functions of BLC and methods for preparation of the
composition have been disclosed in page 74 and 75 of W(02/056905 and are herein
incorporated by way of reference. The immunization against BLC may provide a way of
treatment against autoimmune discases where lymphoid neogenesis is involved, such as
rheumatoid synovitis and rheumatoid arthritis or type I diabetes.

[60132]  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



several epithelial cancers such as breast, uterine and ovarian cancer.
Structural data on the soluble form of M-CSF are available (crystal
structure: Pandit et al., Science 258:1358-62 (1992)). The human

wWePs4gRse4s shown in SEQ ID NO: 247 (Accession: NP_00Q548}p200s/655000
WO02/056905. Further preferred antigens of the present invention

comprise the N-terminal fragment consisting of residue 33 -181 or 33
-185 of SEQ ID NO: 247, correspor}qing to the soluble form of the

Jreceptor. The mouse sequence, (Accession, NP 031804) is shown in SEQ
SOSHSPRI: 3908 PCHOBANSB0 0. &P Bt e A5 ISRl BT S i e

(Humlisad it xpreskioh | 4a1bebAR LRATON DidecompoSitioneesaxdifiggshown
in 4B8 INYARION AR HiSOIaSad-iRRAYE 1§ A i 9&%%&9?49@@@&%&@%%m
incorporated herein as reference. [00134] In another preferred )
coteE B ERPO P BN, 145 BPId22% GHESPARerfdotie TRgRal pepice), the
sequsnperfdnipmeetmies, BsbofvadmEif GD ANCariat thereofedieptadn to the signal
TNE i " s . a in -
P e e el s
0 the YR hECBI N RIS fRIPATRRSS HYEHOBER SUREIVA HherRanSEQID NisgAhiee -
23 catssutherichs sipgenepaiconanWeis/0sesenal drreblbascofiard herein as
refeRAUD A o HASEIRIT b JURARGF SORMBEGE & SRR AN WBression and

extraeellular domairt of about 150 residues, which domain is classified as
conREBABE, [FAMEIL I9 b irsrminpaTeifitHesed Hsprgr P domhie FRRMBL5E905
and a¥Dic(parabiieBiwréeenal. (2003), "CDD: a curated Entrez database
onger. in.al " Nuglejc Acids.Res, 31: 383-387). T.NF .
o030 R e S LA UIER el S AV S R B bl i
Maceophage cpiRmistiRAire fopniy; R BBESHVO coadesmrgpr @ variant thereof.
Elev2ed fxf 280850095 B 8nd Ké lce frdd RiviabaBakdciateD $ith, pb¥Y BAKnosis in

APR| LJA, EDA and any other palypeptide, .in which a.TNF-like,domain
Sevecr:?:\?n %h%lg{nﬁ%%cgm[(%ﬁ%gi fér]{egs r%glry%)re eﬁ‘é%wénmqnmcl)%ﬁrmagﬁ?f:% aﬁtga%lf the
solublgefermtigh iVof Hiearsvasitlablad ays simepueelP2ndiFepebtitidenss d58d358-62
(19shgreirnsefrrsato ﬁ@@gé@esﬁmﬁﬂgsmaIDirt@cg_Ch:in@ﬂé&_Ek@&x _1(;31090748)

0] that.ls In this cont L correspondin to, amino acl .
WO B e O e SR B S g prmina
fragprutrcouRong SECS NG 4 8), préferibfiyol SERpHN &N Qe dtibrroerdspending tuthe
solubleATHAQ PG Eegiteshd é%o%s%%%ﬂ@eﬁ@%@ﬁ%%bfgﬁ?%ﬁ?ﬁs&ﬁ m@?own Cin SEQ

n A . vVen. more preierrea a .
I N o ST a0 PANA Sk B 1 bt pepraison
and porsbaipiders efdlep enmaresitiness cbrdiTNE 4be ptictetisn arp éjstibectt onpapaaandI78

of WORHRB6hN-AdsAldnl NfsheRtide-ronsisisata peptide with a length of 6 to
amjno acid re%dues%%geferably with a length of 6 to 16 amino acid

l""*?"e%iduiﬁs?%ﬁ%ﬁép SR LB UHACR Gt BB R Ao ITRS! SRR PESRIE S TAT-
supehi@midtoyerokepeptideisesuotr a pejait tevehfchtis weni VEN Frampeehmily member”
as uldmSMREFRmIlMERREE AR AP, MY IAANMAR DRI Gerein “TNF-

particularly a mammalian TNF superfamily member, like e.g. mouse or
SuPeﬁ%W{%‘??K‘RﬁEU%‘fl“des all forms of -supeffamily members known in humans, cats,

dog, mice, rats, cutherians in general, mammals in general as well as of other animals. TNF-
superfamily members comprise a globular TNF-like extracellular domain of about 150 residucs,
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: TNFo, LTa, LTa/B, FaslL, CD40L, TRAIL, RANKL, CD30L, 4-1BBL,



mouse or human TNFa, and represents those amino acid residues that
correspond to SEQ ID NO:45. These homologous peptides are
identifiable to a skilled person by way of aligning the consensus

wessiaeRse#f the TNF superfamily (SEQ ID NO:45) with saidpcryepanos/ossons
TNF-superfamily member of the other animal. As explained above, a

TNF-peptide comprises a peptide sequence corresponding to the
above-mentioned amino acid residté%s of the consensus sequence. That

' ide 0 ifi gy.region with the consensus sequence
ox{gr e R L o RS gt o S mae e pobpepice,
in whigiFap@ptitierdempadiffen boiteatifiefiypeptide that is a TNF- superfamily
[oo ¥ Mber. PrefrrablvrhoweyebditRamolakNsReplide ihatds oWsidsof »
TNl;he a%)\{‘e-s eciflied homology region with the consensus sequence, is at

P90 fﬁ?@&f}ema?e“ﬁi’% BIyeTe s 7596 I8 FHBTBEIRE o aTERsyAoid
scqu@B8d hnnBﬂmllﬂ@%hhiémtinaiwiq:hta(pm;tpmdmgthahiﬁim'ﬁbi&fsup&m‘amiIy of
the ERRIIREE BERIRERLLY AMBMBRAUARLENE SHRSS AR wm%:ﬁé?refembiy a

preferably a human TNF-superfamily member. [00136] In
PePAe FETHEACE TBInERIS I RE e ircid reiitelideR of Brechmsente semeRemiarhe
consEINEd dreysticlp{2@) 224 HIRG IBONENED, SSRTRGD Ik MAHIVA/AMRID Adguence

hon_{cﬁ’(lr:g&é Qo 'ﬁl%'noggmd U%s?c[ﬁ%m@!i% L]a% 95%91{5%%@ _%ch i %%%1% %Iet l}%Fapepﬁde is

invention, the antigen is a mouse TNFapeptide { ) wit sequence
2 pegdisle, RIS hyRpR /A HNPYsE NSy B2 (SN -Iopkidy: cgoyisih obmperiddepritterrisazth of
6 werphadinank hadrntigesstne Kithinoagtl ISiKesc2enidd Qb aluiBes, more
Joutine. TNF-a:.V WLSOR (SEQ ID NO: 9Q). In yet another .
i P e S e RS
whigfy it der P pdFieAE CH-QIVIENRR (SEIDNG 201\ @GR0DE/03ITRBT being,

particilakifE B 200040020 QX BURAA3 T} eairieiaited MBRINERtIRE RANKL or
prising mouse [ TNFa peptide (4-23) is

com ositior)‘,%%thei vention co .
oSS Oh P N FALSIARFPCHIRSR B S0 FESaea A CHUESRT I EEQ 1D
NO:deéﬁJ@&ShOHb@gBWd@di&@d&ﬁﬁif&btﬂﬁﬁﬁ pkﬂmmpcttsi:m @ﬁMHj&M%&ﬁgﬁha
conduRts yfhRmatasYSTNRTammAlery ROMLYisR398) wﬁ“%&%&&gggﬂy

diabetes, autoimmune thyroid disease, autoimmurie hepatitis, psor
member P LBriatier artimrisAa AtPierabrEaia BYResRidicparsisss agopifde sequonce
coreplactied fsahe thevgrouiconbistiing @i Oridopsresiss periardopiitence. That is,

outsRRIPIRSIGUG RARONG Sy ?%ﬂ&@ﬁﬁ%ﬁ&&%h%u%%@g% B2, F’%ﬂgt'%,cid residues
disease, multiple myeloma, fﬁrgen_s syndrome nd p n%ary_ iliary |

3 10 & B ROTRSBYS SIS s RS reerdda HeseriAi et Bemerplyatntige thds a TNF-
supcsfatfritytigenbenalyreeritiG ool WAL GiE Badlof if TURQRESQY MatakianidbereOhe
bovaSSisgosed. in, _of WO02/056905; . Lymph nj3.a
M L T
Prefeabhn MK Heafth b i endRExiTr B 1286 srorvim P g Bisriesl @ity onbPeptide
that e TNDRRRERMIY NGARORadBEraimbymdk 0T FeiRipBEemIR0Hh38bN more
pmfgrgbq spg%{l%rmeldrﬁlqlg%%lr a%ri‘ity It&gn ggrl_d at least one antigen is CXCR4, or a
[00136] In a further preferred embodiment, the at least one antigen of the invention is
human TNFa. peptide (4-23) with the sequence SSRTPSDKPVAHVVANPQAE (SEQ ID NO:
88). In another further preferred embodiment of the invention, the antigen is a mouse
TNFo 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-o: VEEQLEWLSQR (SEQ II> NO: 90). In yet another preferred embodiment, the antigen
is the amino acid residues 22-320f human TNF-o: AEGQLQWLNRR (SEQ ID NO: 91).



fragment or a variant thereof. The chemokine receptor CXCRA4, also

known as LESTR or Eosin, belongs to the family of

seven-transmembrane domain G-protein coupled receptors (Federsppiel

wo 2@ls/63983), Genomics 16:707). The only known ligand fordeXeRdoSossnos

SDF-1 (Pelchen-Mattews, et. al. (1999) Immunol. Rev. 168:33). CXCR4

and SDF-1 are believed to be involved in many areas of human

physiology like hematopoieses, T- | activation and migration to sites of

ammation and T-c om|n vasculanzatlon brain development and

00y B PR PSSP E3b 0 TGRSy O PP Peon O Rt
TNRNamﬂ:atbr(lﬁéh)tﬁsedtﬂsﬁa te-recefitondop KbditRengefoalck8a6) Stimntemune
disedEe Gt ioheACRRE Mokl Y, TRV ARANA A SEARING o SeRRt Tl %“&%ﬁé tosus,

categorized as X4 strain. SDF-1 has been shown to block IV 1’en
inflypyppmm dodiel1 S56ISN RHEPkE Pl asisp dightesal %&@%mmm& éwse
autolOBhdd Kemﬁlfsemmme{ﬂ@mhﬁnﬂimmhﬁ thed wientisRaihecat leastdigeases
1] fr R4 extracellular
arc @&g&p f¥% 81.1 cgr%n&n?é |S4 eg:((t) gglagng hg rlgttiieas(i 85 ?)IYSIS

domain. Afrag nt of a CX omain
bong,) ragsi hoae |f@é§?%?@nalbﬁaﬁﬁﬁ r@%mwﬁwﬁ miglomnt ST RSyndrome and
prin2xireigetulatideinain has less than 30, preferably 20, more preferably 15,

oo 4PN OR %&efeg%g'&nlnz Imine acids, (001421, 1n seﬁeagsggg{rgg} be VEGF or

ment, t e at Ieast one antigen comprlses or consi

VEGERe AT SRepit o1 ariashiareefias siestoacd gt ved BPeFE NEH2/056905;
Lyx@miaﬁdﬁm;rﬁs thﬁd}&:sé&r[ﬂi@aé@waﬁﬂ|Qlaro@%b1/@§@6§&?;rﬁﬂmlﬁﬁﬁﬁﬁ Qhnd
nS|sIs of S ID,NO:66, In one prefer e at least one
%?gen com(é);ril‘ bR S LPSeBEL é’éﬁ%eg t%r%bge@l@?e J0pEIBETEeR s
incoRPOMEMRAOSII5BEE0Y rdrextracellular domain ECL2. Preferably said
[poisgomentipasatleastd, refarAbly, HRMUAP ACids: l&%{%@& iPeetekad o 4

embodiment, the at least one antlgen com rlses or conS|s s of a fragment

frag Py & M B AR e e Ak RGOSR R4€ fusin,
beloggs QtéD thiO B0 042 Itvien-onespradbraed ambmdlntibpto@ﬁlmh ednpledtiomncHees
(FedBtdGASt QNR 3 qny@s?n d}%&ﬁﬁéqs%é}?fr?%%} R Fg*aﬂa theregkYs %E»F-

strains use the cell surface molecules CD4 and for attachment and
(PelehersMafis Tt B htges artesb Revr lééf@cf‘év@ﬂsaadﬁ%héfﬁ BriisyshE be
invotegk ptomaith feak eoftracetinlabgkivlgindikentbisopitat setjeihcedradon and

mng{H&?ﬂ%R&so?MﬁﬁSJ@omgagﬁtr&%ﬂm I':gSCL g&%ﬁ%@r}? T!ﬁgelo men and

subsequently PNt, ECL-1, ECL-2, and 3, respectlve tura
em @W?@%@%W@I‘WWPA Rpl71:37And analogs thereof are able
[oo1usplock EGRUS-a0keadptar fitsastionanidLihel capaetheal (1996) Science
272 nﬂy@ 1 f}ﬁg: ederm ﬁ cience 306 485
spe%%%%uto antl gﬁd|ﬂe%l£ha;\/g%e%tgéal QJS ff%&r o) onz?id as X4

Smwé@%p}éa&téw Epypsdel bles ut revRitteiinistebtedbo paieoe 46A133:
Bleu? Q0 d obmyupmlompy k64, 3426). These antibodies were shown to bind

[Oﬂlq}? first In one preferred embodiment of the invention, the at least one antigen comprises

or consists of a fragment of a CXCR4 extracellular domain. A fragment of a CXCR4
extracellular domain has at least 6, 7, preferably at least 8, 9, 10 amino acids and a fragment of
CCRS5 extracellular 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 CXCR#4



extracellular loop (ECL-1) of CCR5 and could inhibit R5-tropic HIV
infection of peripheral blood mononuclear cells (PBMC). Alloimmunisation
in women led to CCR5 specific antibodies that were capable of inhibiting

wdiédantection in vitro (Wang or al., 2002, Clin. Exp. hnmypel:g29s /055009
493). [001441 Monoclonal a-CCR5 antibodies are able to prevent HIV

infection (Olson or al., 1999, J. Virol. 73, 4145; Wu and LaRosa et al.,
1997, J. Exp. Med. 186, 1373) Antigody binding to a cyclic peptide

co n xtr IIuIarI op CL- 8 Thrl77
emg(fjegﬁlrsepsgsge “fFéele%g sungu e?tElFasﬁ%AO&sA%g% o, &N acids. In
a ﬁl@h%’}n?fewdtm@‘mé@pnédhﬂ:@dw mmhemn gomprifesys withisinefia GRSt of
cx@_ﬁpfiﬂiile&éﬁmm d&@ff a%@fﬂﬁ%@knﬁ‘&fm@h '&C:%s%g@%%g’%%ﬁﬁé?@‘?@%@@é‘we

vial inhihitory e vitto (Lehner or a mmunolog 3,
[00]'7%36) Tﬁleﬁ/ rmlna? omaln rgre ‘M%“aféﬁf’&fé&caﬁ %?ﬁ%\lﬁrﬁgm’
or &jkeganictes aadamh themide Y dhkeyaiviraidohdsalerefonemnidading€®d4 and

CCRBOtS: TaRidhhaRd .8 el i eaRmg HndeteRtARIDAn afl fivglesiers s 5 7.
monl; s (Chacker é"@?’ft al., 2004, J VII’O| 78, 4037), although the

trang asnﬁ%nacss%g?écfe &4 Ei’l‘gﬁcfilll'élﬁf %Wnﬁc%‘ﬁ@%dﬁ’ﬁ@ﬁl% and three
loopg redeteest b |t éevetacalivion ipdGH B4 o el sk febseduently Alim EGLof tEET-2,

and 'ﬁ&ﬁ@'?&bp@%ﬁv@[#eﬁﬁé ONE-AVGEN FAMRIRRR A CRIISTS, O&qg f@gﬂs%ﬁégs

a CCR5 extracellular domain. A fragment of a CCR5 extrae

therep arsipPlede Hlprk4ts sToF-potsreRaaBs attienard ity sepsmihadntreralization ot
CCHRaredninat éi(aaszoextrmeﬂwane@m@ﬂm m&mﬁ@mﬁm@blmﬁs&m

o ref Iessth 15..eve
o S R b,

29800 3 0 dsrowsteRy Aiﬂo@ﬁé@ﬂ#%@ﬁ}?@@%mﬁwméﬁ@m the first
extritaBnende ECLROeXIERE ldasdamaini CRBIRHSRAVGARRIES 6f periphcral
CL2A. E L2A, as lly upderstood.in the art, starts prefe fro
bloo e ?r%%ng%??fo abcl?d ﬁ& E% lyamﬁm'%lg%éopre?era%ﬁ/ ati drjeonlé%l&é/vhl% e
amﬂi’gq*@%tewre capahlsigé phibting Rinidnenfpetier profien ¢Wenalsodin9g, Clin.
ExpHfalndActamprges or alternatively consists of SEQ ID NO: 62. In one

ferred emb dlmen cllze In afurther referred
[(]mar‘@jbod|r?11\e’?r“)1]fJl ﬁie cych‘Ezlf%gEae g o?’ﬁep?‘P ASREET TN VBlpesRdRleop et ol
199G EQVIBL.NG.: 624 n Wiluatidel.gltese nied . e MBBdImERN, MedEl6;2/3713)a Ayilligly
bindBEPHAS A% SERIDNQ: @nlim Q@rﬁk!‘smﬁlp%‘é&ﬂﬁa%‘o‘ﬂ %’c’?!ztki&gw&

and G residue at baoth ends. [00147] In one preferred embodiment, t

Thr L0 GERPERSHRE RUBHB POl rlge%Sop\%Hgﬁ‘st%t 8+-CRRE dutl eIy 11614).
Antiodreaipréidicd b oimedfunthiep prefieryedidnibediGERS, thei RA {flonaiN-terminal,

the E@ﬂ‘?ftﬁecﬁe%@i-ei%éﬁﬁéﬂ ?ﬂ%@t%‘?ﬁ ﬁﬁ&&% Nﬁ%&%n Q03 4BH QPG 2001, 7.

pre erred embodiment of the invention, the at least one antlgen IS astrln

IRy it EhsoMHTFREInEY SRR 45 B RS U B omavins

like Iparticknese Wittumizeh tosuRey. Viral loads were lower, declined more rapidly and
eventually became undetectable in all five tested monkeys (Chackerian et al., 2004, I. Virol. 78,

4037), although the plasma-associated virus in half of six control macaques declined to
undetectable levels as well.

[60145] In one preferred embodiment of the invention, the at least one antigen 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 CCR3
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.



amount in the colon and pancreas (Koh , Regulatory Peptides. 93, 37-44
(2000)). Gastrin is processed from its precursor progastrin (G34). Both
gastrin and progestin exist in a C-terminal glycine-extended form and in a

wieriRhgnRagphenylalanine amidated form. [00149] Gastin is well-knowa, for .
its ability to stimulate gastric acid secretion (Pharmacol Ther. 98, 106127

(2003)). The related hormone cholecystokinin (CCK), which has the C-
terminal tetrapeptide amide as gast£i{1, is synthesized in the duodenum

is responsible for pancreatic enzyme secretion. While amidated GI 7
00ffis o LRSS SRR AR D BEeE KA CSRp3Pa e ogain

compieptore(Sicced! [EFLES. B0538:60(ROUR) ubhatedepthe tot, tierts preferably

frork %ﬁ?@c’ gﬁ‘ﬁﬁ@ ded Q%U'EéEME %tbﬂ%?&érﬁﬁcﬁ%%@na%ﬁ%ﬁﬁ i}%cht before
gastrin mlghbpromote the development of cancers of the gastrointestina

RA DR SRELRSh BFR{erest $rBpdipenty BE1.24 £popners) prilternatively
conggn e SEQJD-Abidéteth gastprettiralitaibodttenic POIOASH GyeNvBd, In a further

pref@ﬁggl%%ﬁjﬂ&gwé/ %9‘?&&1@9@%% I‘?sri%l rb?”éﬁeﬁ%%?\%g?@m%?s?s ar SEQ ID

elevated in the tumour and circulation of patients with colorectal cancer
Noiﬁi%/af&&nﬂﬂh?ﬁ@ﬁ?fﬂﬁ%ﬁfabﬁwﬁ%fp.tfa,Eﬁgaéam Homsride B0t FEQ ID
NOxﬁmea{bEeéérmﬂpemb@(ﬁ oyelitedtsy dielCapiianeaniigabaaaEses or
tooR¥Aferably, RASIeHS,0h GaloRRR. IRIUR a0 AN IINELATRIBES. conice

embodiment, the at least one antigen comprises or consists SrET 7 Witk
of ClRtisFrats e demrincininere (Srttyn prferst prihogivecntlttimn RiNjedomain
confiftheseferind embadinei thevatdeast one antigen comprises or

raferabl ists of, G17 with the.last amino acid F being amidated. In .
[%%ﬁﬁé prefe}_,?rggpgr%gé%r m%%ﬁ? the at %e&é%f%rﬁg Igﬂtiglgr? tc%arrsl%%igeag BreRshemE
and/gF PRRAGEERH Y e8I (SED D Mo 2§ cleroert suirpsetidp fstarraese mifouire intyer
B0 187 B o0 Bb0E, 2 At et et ) il
7787 PCT/EP 5 42 additional glycine at the, )

proc e o 8BS RICSRAT T S AL PSR PR Effbn  Cterminal
glycanerissiandns forehand ineiSttomdnahpiepan deninsriseidatrddonsists of progastrin
[001384 Wi_thGBﬁiJﬂ&v@lm&ﬂ@@l inewaGist fsksing araifaied: &Qﬁé%@%%gigﬁ%ﬁlmg col

embo : t least one antigen comprises Qr.consists of . -
g e DU R e Ay e ol i A
terminabiginariderrsnidp rsferaioly iityribiteiketd Bethuahod B8P REFACssedibte for

pandR@re SeARINUS RO FLiIB QReNeTv: Prefaiied mbodinsit, BerRLIGASH bom
CC}gne antigen fgég_\%h Imker( or . rises or consists of an amino acid

S JEEREE B NCHF S fs 10%GE°E GPfoitldn Brepty for the

Sequerice as
gaydngerirsieERRW EREE wsloart Ricogaistn segestiice gotid high pymde alic

devdRpiihenadaliianal apina.Aclds s ed O NENCAPIMS Sarmacal Ther, 14,
123% %EEEE E at position one of sequence EGPWLEEEE could be E or
1&fdrdBVY): [OFPRUTSh SRR gasiBo AfmERtO PRIRRIn RIS, giemth,

acceltritrotbt oty g énds @& oarcinoma formation, and are elevated in the tumour and
circulation of patients with colorectal cancer (Watson. Aliment Pharmacol Ther, 14, 1231-1247
(2000)).

[00150] In one preferred embodiment, the at least one antigen comprises or preferably
consists of G17 (SEQ ID NO:50). In one further preferred embodiment, the at lcast one antigen
comprises or consists of G17 with addition glycine at the C-terminus (SEQ ID NO:51). In one
alternative further preferred embodiment, the at least one 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



a fragment or a variant thereof. C5a, a 74-amino acid, 4-helix bundle
glycoprotein (Fernandez and Hugh, J. Biol. Chem. 253, 6955-6964,
1978), is responsible for generating a number of diverse effects on

wEeiabsystems, especially neutrophils, endothelial cells ang v gpa00s/055009
macrophages to induce local inflammations to combat infecting

microorganisms (Ward P., Nat.Rev. Immunol. 4:133, 2004). However, by

the same token, the excessive geng tion of C5a in sepsis leads to
ddSerious functionﬁﬁl defects in eutrg& ils (Czermak et al., Nat. Med. 5:788,
2ddiHgRY. B%-TaG G ERESI Y. Y8198, S8t paayadligher preferred
embgdfiveniothoChashas: bméigeal sonmiisate doimsiatsmfipheaafipréadryian dionast
amifh R NiaMmatery diseases, such as rheumatoid arthritis (Jose P. Ann

Rheum. Dis. 49:747, 1990), psoriasis (Takamatsu H., Arch. Dermatol.
100133974, 18958 mgtRrerbep T el <ah G 17 2CR FETRRELIES qr sappists of
Gl'Lufdrignets (BRI petfigportcinilpywiih ameistasqletfuselR@Vits C-terminus,
morE PRIBATO bilOX 038 ghén kPP REPUS DRI - 200 Rilous

emphigdid. [00155] In one preferred embodiment, the atleast one
19613 igen cBhiBRses drelrehRbrdmesta fip # ASrippratigrafused with linker
compiHo® ol Rewisiié 46 Sanpoaidihsbpsmenis SRCIhseqisance of SEQ ID
:57. In,0; o ?mtﬂg [ at lea %H%e N COmMprises, .

[ﬁﬁgrsi:onsisrg %‘]ﬁgo g%g Efergt men?%rr?%ﬂéﬁg%ﬁe? Sre‘er_re em o?je“n%aer%t?}ts. asme
SCARSELS fiAAYAinE HRKithE einfindVheRrddiort cevae SHIGS IfbsriOSYe (Yo vmehw of
EGRWEEEER Fadmeahodimentafulitd BEIWOREETR 18 85 EaRGraiga ds
[oofsly TP it

s nt.or a variant thereof. Cholesteryl-ester transfer.
protein (CE IlIg#lg a%ﬁ%‘ﬁ?ﬁ%ﬁ@éﬁ?%%fﬁ“v%t}8ﬂ’ r%‘ééﬂ?%% h& a‘en*“&%rllsgg%f o
2 frogpBlee oy B e dndhtdgifasrioe st chhelsnbersdic aiyerpretaiityFernandez
md?@t@?ﬂidﬁ@i&hﬂ&ﬂ@&%&@fﬁ@ﬁﬁﬂjfﬁ Bﬁﬁ&lﬁﬁ' 1.i$w&hga§ey&fﬁ|/_gé)9£ﬂumbe; of
.._density lipor in (VLDL) particles or loyw-density lipoprotein

i S 0 S0 v B oS BB T
indysp drgshsiffwaaverans PHembrhaeaET mieDNsaaosd®& e HrodsinRel AFemunol.
4:1 ﬁ?ﬂmﬁm%@r'\,ﬂ %%%gﬁ@o%%%i %gﬁwdg%géyﬁ&ﬁ%&t@t%%’% sgﬁ'ﬁs_t%zfﬂs t0

: oprotein.of Mr. : is cqnsider -atherogenic, as
s L AT AT eothol 60 s E P e
al., dideuyagt IHG5)IRA% BEEH. dBsertrdde¢Bration PLICSMUaR pecK alf. {hPRBGYed in a
nuoDE SrQSRIRFPSIRUL2 dhrbniin tdnlmAlatl VlsEisear 6ulh GORIEASLRIR-SHNAIQIRNIC.
Ann“ﬁ%PrOt%ﬂSEi ﬁ%ﬁ %«?flmencz%%}mé]t{rgnan iS associated with increase H L_?ﬂ

At Gacreadd (DU e PR ARR R SrReRbiealy AntiSmob démic’: Patrantdult
respgffecteddipshayhibtaisoliC8gloty dmetraneLiow HIDI-C | 989% nispbdakfya cligury
moRksmalldanse. Wl Raisles) MiltkigMegeratesdiyPRIttoNSaHAR MR Blai!ﬁius

__hypertension, truncal obesity and insulin resistance and are particularly at
PERARYFCHD. Patients suffering from non-insulin-dependent diabetes
[00%5f|litus dn danptiditrcahehibetinimympetipideniaaisatiryedoprisdd breant@rd a

Csadi Blahl 'fJQféﬁ@H t&ﬁlﬁnﬂn@ﬂg the C5a protein has amino acid sequence of SEQ ID
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.

[08156] 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) particies. CETP also



Rye K.-A. (1996) Atherosclerosis 121: 1-12). [00158] In one preferred
embodiment, the at least one antigen comprises or consists of a CETP
fragment having amino acid sequence of SEQ ID NO:69. [00159] In one
wiiy eleEreg-gmbodiment of the invention, the at least one antiger. £pmiSeSo
or consists of Bradykinin, fragments or variants thereof. Bradykinin (BK,
KRPPGFSPFR, SEQ ID NO: 80) is a major vasodilator peptide and plays
an |mportant role in the local regula n of blood pressure, blood flow and

erm Ity, u ertenS|on 995)
St hg%%ﬁa?rwgag?lii‘?ﬁﬁé@o (PEIGRATRR (o 2cid and
Mr Qfﬁ@ﬁbedhmb lihdingh gyntssletion gimeb relasceti gy @hsreondh M i3oks,
[eossductiongphnqciceptipranddhyperiassiaand ;mediatianofinfammatonsr -

respgonses. Bradykinin exerts its effects via the B2-receptor. [00160] In

cholgiterpirishat s GHRIBEN PRt Btses (i e atseed Ghsrarrhigand Rye K-
A, Cofpridderochonsisie bf deS)AMGDIB raxdly MDD, frag nire nismoasvaptartberogenic
hpoyflﬁéﬁﬁf (ﬁﬁ@’ %éﬁ&e%f &(Bng)argg %nga§w t@dﬁr@asg %I)Ijtat? zQBtHecrease LDL-¢

overlapping and distinct functions_from Bradykinin. Evidence suggests
levelpp R %ﬂ@@%ﬁﬂygﬁamwmrg?é@%@%%@m AfetaRelin SeesseEy have
low niGBLaf, the ewdthisiolfisetiveddurnglinflammary paotdssesihclusingpderate
yasaolatalon. 'Hﬁffan%?e%}@kﬁﬁu'Mﬁ”ﬂ‘é&%%ﬁ"a}iml?ne%%é?s\ﬁ%%@)“%h are

ceI migration, pain an peralgesia (Calixto J.B. et at., Pain 2000

Paf%‘égﬂ;x rﬁgfﬁwfe‘;%@i%s ?@f%&?%&ﬁ@% Pracapbr-derrrgayt diebgieg mellitus or
famiDeis-AugRdd iKypatipibearia sbpoeedise ploy.a walteain saueraf CHibERaOR]. and
Ryeq{sﬁaﬁﬁﬁﬂb%m&l& galaqdl 51 receptor upregulation in synovial

fibroblasts'and enhanced serum’Kinin production was observed during
190158 cours® BrapriGEd FEeAtERthfcRbleasifeg ] IRFRFISRS (RAgusists of a

CETE ftapienShbsrey a&hnBﬁddB&@IdEﬁ&CﬁthE@?ﬂ) Cessim B. et at.,
unop[harmac Ig%é( 9997d)| %Ewental evidenc ggests that both .
r|ng

|
(00 des- Argcglqu{ pﬁay a'role ‘ée\r/lg%pmea i S, ElevaRa e
or RIS @%@M@&mwewwa@fmwmmmmmm SEQ
D IREEG;E B%QQ@&Q%Qﬁﬁatéﬂﬂﬂ)ﬁfé%a{?ﬁl@ﬁﬁﬂ%ﬁb@ﬁiﬁ?&@ﬁ%ﬁ%ﬂﬁ%&ﬂaﬁo@ of
al., Am..Rev. Dis. 1992 and Des- a es In primar
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Sying mimotope n & vaccine compositi
Eﬂﬁllﬁﬂle ntlonIh ave meferredisviosiuian pAthe B3<8Boof W/ O0R40560@Stapan comprises

or cHRSRIPST atedReIBind VIR YR HRIRIGN R dAQ %ﬁ-’%l&%@k&g@%]@f@@w

ed b purlfl ation from a natural source, or preferab
SR ARSI AU R R e i T
suggoptstérat, dmm%félamy_idﬁym@ﬁwﬁl systorud-oyittyeapd nifishdiocs purpasahe
everd RO BRIARNIRfARGIANBRURRY processes including vasodilatation, increase of vascular

permeability, plasma extravasation, cell migration, pain and hyperalgesia (Calixto J.B. et al.,

mcdla’uoq

Pain 2000). Des-Arg9-BK exerts its cffects via the Bl-receptor.

j00161] BK and Des-Arg9-BK have been reported to play a role in several inflammatory
diseases. For example, B2 and Bl-receptor upregulation in synovial fibroblasts and enhanced
serum Kinin production was observed during the course of antigen-induced chronic or
Rheumatoid Arthritis (RA) (Cruwys 8.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



is usually expressed as a fusion protein with a tag, such as the histidine
tag, the Flag tag, the myc tag or the constant region of an antibody (Fc
region). Typically but not necessarily an enterokinase cleavage site is

weeiieRB-tRe antigen and the tag so that the tag can be cleayed}44s/053009
another preferred embodiment, the at least one antigen with no longer

than 50 amino acids is chemically synthesized. [00164] It is to be noted
that the VLP-antigen conjugates deggribed in the prior art, such as
i E{%ﬁgi’/ 56905, W003/0%4465 WOO& 39225, W003/040164

RS ORI 1S H AR 0% 0 16 524 S Ty e 3F A B and Des-
Arg®BE 346 60les \WPriaod/06i788Sandftihenincodsossts dn nefeiateearthyithand
airWi}EiIESERtVRRtQR wtilhcoptaln HiriamalptebRost BNA within the VLP
obtajned and.resuylted from expression. The inventive VLP-antigen
L e i S b ARSI TP PR AR OV B e SRR AP ERIARTS ) the
antighes adeeedhtd st Fkhepraferaiahoh oo usigingicid spincageoia aheevaccine
compiihe Rreseniimentan- OLERIIREAMBOdiMERIALING, IMERUSNgs of

LP of the invention and the at least one antigen of the invention are

the V € C
WO%Z@&%H?(?&QWﬁ?@ﬁ?@%@?ﬁﬂé’ﬁ%?%?ﬁﬁﬁéeﬁﬁeast one second
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invention with the viral coat protein, the building block of the virus
moshBIRETRD ety Rl S BY geﬁﬁﬁd’%ﬂ%?ﬁ‘é‘éﬁﬁﬁl’f@?) 1BBFREEREoE oY gtion
is uamihntigesswef thea fivantiprdireietab iy g ruhtigancihicdids {e53Hhamg e the
i ' refe inc.acids, even more .
B A o A Pty
entergkinass sloawage Al is TetaRTHb Bentschsad tharife wdhtéhecrperaerimangd. In
anotberpreferail v dtiendlt, ahdhe Ieadesnrianssta EgR R REadNgdhekRakids is

helQ .'l fﬁ}Q? é/d_P Fusion may also be effected by inserting sequences of
) eﬁ%%t@en into a variant of a VLP subunit where part of the subunit

100184} e fide ke Besd Batdbed iRznHeerfapiivgRrCicso0B/d Bythg prior art, such as
WOME@@QW@%,%@@M?@%@W@W@DWM t@-lT@,Umﬁtmf .h 9124,
= Or Ct r intern s of part aof the

WO B o e BT i R et
refeqenesh h éatip esens seramigringslbcontmnghichmennt bé legaiediiyn the VLP
as oﬁdﬁﬁéﬂ)ﬁiﬂ! IR%Cee %m@@ﬂe@ﬁén%'ﬁﬁ@rﬁ% R@Q&{@ﬁl@&%@i@s\/ Qf)th_e other
hanfled folnciease the distpnes betwcen he coat proteinand the forgian,

dpitope. Glycine and senne résiduasare paRTHay 1Vorad amiHE 38 4t
nuclgiegeidss teiearveritanidih ghs erpsemideengorch a flanking sequence confers

additional flexibility, which may diminish the potential destabilizing effect
tﬁe_ into the Sge(tj&ence of a VLP coat protein and

S

Gm%jusiﬁg %forei n.seque,

10T o R R IREIREN e T e L By b PR GRCREhEE B1gRE one
antigeraif the pitopéicf08t dBdrtivmepribfeatdcagmbo dirsient] the anbalifiecte/dcBond
attadSnPQRAIG.Y L oWIRCIEBast one peptide bond. Such a fusion can, for example, be
effected through fusion of the at least one antigen of the invention with the viral coat protein,
the building block of the virus like particle, hereby typically by genetic engineering.

[00166] Gene encoding an antigen of the invention, preferably an antigen which is less than
100 amino acids, more preferably less than 80 amino acids, even more preferably less than 60
amino acids, more preferably less than 40, most preferably less than 20 amino acids, is in-frame
ligated, either 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



preferably said mosaic VLP comprises or alternatively consists of at least
one fusion protein and at least one viral coat protein. [001691 In preferred
embodiments, the at least one antigen of the invention, preferably an

vanligen sepsisting of less than 50 amino acids can be fusedge}%gmg%rseog
of viral coat proteins, by way of examples, to the C-terminus of a

truncated form of the Al protein of Q(3 (Kozlovska, T. M., or al.,

Intervirology 39:9-15 (1996)), or beipg inserted between position 72 and

73 of the CP extension. For examplé, Kozlovska et al., (Intervirology, 39:
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rmﬁ?ﬁ?ﬁ%@%ﬁ%ﬁg ]t%!aan antiger%f?%?fé%%oﬁ%ﬁ%ef%%ﬁ%%g? @('al.,
190367, Elgrignseimigracid gesisyerman dmidaed dp dpratathe diftaseel tertisan the
coafprteeininal heatirbignamnt (P GifpinofiheanatepioteiofRiNMpR g MSmino
: ) ferred e iment of the_ inyentian, .

ecich el )l WA BUERLS K £ BT SO0 N iona
flexiilite whishimtc sy e e eriaebrerlinnensfosh efdheips aderdarofsguence
intoftirthheqpretesfad\dn hosimenrin e aldedshang artligenitiieadtonbadmbly

by tRE $he Gelerminys o Qg oat protein, mutants or fragments thereof, of
y B Sl 8l 1

5 throug oq%: general, flexible spacers are favoured. The
[90%68hinclerifre oPiersgasabsimpeie it adifiqgdolVhBpiide amdeineVddbontierein
prefpabipepiitacal va aediapeddy ragammiNERNdabk EICANeIR0Yd Tu@Bie protein
and%pl%%ﬁ%n%r%g&%@en%g the invention, the amino acid sequence of the

spacer Is selecteépﬁom'a group consisting of, (a) GSGG (SEQ ID NO:92);
1001831 G B pstegeb iy dBYIs) the FASE CBEISEOIDIN Oraajicanpr¢@yably an
anti 2B CoRAGR 2B 65 (RE 0RO :0R). {908 Al B RSREHIE bediRMmRadiments,
b of th res?nt inven%on, the composition fcomprises or alternativell\é
3 o RIS AT TP e BAHETL O ALTe ALCFERETH QB (ozlovst
T. MattetchmerrandegnRed-16 at9e@stobeigniigerrciitaicenstitne’aaadnd of the

1 te via.a 0 7 2CT/EP 6 leas
O e b L e (ol & 18 T et
Protaif Sgjone Sheh bRt feesda theGiversny s afibe QBCR witensibtHeuytarRd at
posiasﬁmm:s@ﬁ@gr a@m@g&e@%@fn @@gﬁéﬁ%e}%&pbga@%g it 1o éé&alfét ARG the

n of the invention i referably.hi rdgred and repetitive
e AR e R e T
(19988 clysddripprehanfiges eait heviasuion . (F04-#2ininaa prefecred Brinkigiimetkebat
protHEPIESR Y aNE iepolisi apchment site_ comprises, or preferably is,

an amino group, preferably the amino group of a lysine residue. In
001 Rbther PetesRIa D SHALATES A praSEHP b stracsedgsRys fused to
the attachrhent siengcompifishs, cout psefeiabhniane sulfiiggndmgrotipepretaratryos

bacté‘i%ﬂg'g@éd f! HOHPaR: %&Y&%@d’kﬁaﬂ&ﬁﬁ‘&%{e at least one antigen is fused to the N-
or the C-terminus of the coat protein, mutants or fragments thereof, of AP205 through a spacer.
In general, flexible spacers are favoured. The engineering of the spacer between the first
polypeptide and the second polypeptide can be achicved by recombinant DNA technology. In
one specific embodiments of the invention, the amino acid sequence of the spacer is selected
from a group consisting of: (a) GSGG (SEQ ID N0O:92); {b) GSG (SEQ ID NO:93); (c)
GTAGGGSG (SEQ ID NO:94); and (d) GSGTAGGGSGS (SEQ ID NO:95).

{06171} 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



preferred embodiment of the present invention, the second attachment
site comprises, or preferably is a maleimido group that that is associated,
preferably, covalently associated with the at least one antigen. [00173]

wé2hHR8H424 describes a modified coat protein of bacteriopflage Me: A<sqao

capable of forming a capsid, wherein the coat protein is modified by an
insertion of a cysteine residue into the N-terminal hairpin region, and by
replacement of each of the cystein%gesidues located external to the

1easg\l(-)tn%rrygnﬁl htaggi&re ifon t@ non-c%ste'ne amino acid residue. The _
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residue in the capsid may lead to oligomerization of capsids )
and FRRGIHIE BFtlod PEPa B MG dteaishian CpMriinkesss eridissinged by

the pretpemiveptioteins by way of disulfide bonds are labile, in particular, to
oo Biifhy Ry mpiety copiainng.molecules - and %‘%eﬁH{()‘i? eHp Oifl:%'t 'gﬁ%ﬁé?e%'te site

in serum than, for example, thiocther attachments (Martin
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anofEeagroients! tovBodfoumad Me siclest thvBiabrChensecdbd aREHR88 )kid QdhpSkes,
. rg, i P iment, the linkage, of the VLP
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prefprdlgrablyrisieantddbydpy tgratp. iMRESEYRE, PraBaiha deiledikeiREedicd with
the ﬁrﬁggg@g&;g%the invention, the linkage of the VLP and the at least one
antigen does not comprise a sulphur-sulphur bond. In a further very

00198 rerldd &AM ddhieriribesa mortified epms PrettimnAbpiseinpkias Mhdtcapable of
fomdﬁ@fs mﬁiapmb r?_e me&débywtyh;gmﬁwgfe% BY SiiRR-BnadalBydie il RSIGYE Mo
erre mbodiment, s at least one first attachment site Is not or goes
the R A Tl TRt SRR DS O ere
extegire Biedeisrmivetemitiesiire battaptmessieisitcarsiomprid essidiep idfe fadviyed
cystiSaERR B0 1 QbiRd Qe RI @k be a8 IR BHRLRh 3 dY3REnARGNY s an
2006/037787 PCT/EP2005/055009 47 the second attachment site

epmggrﬁi)%?s%nsl,gg?lﬁPé?é?lé]bly is, a sulfhydryl group, more preferably a

[0013dithy AYgl rrisupooteacsy Bwlitks [OGETER of ameipretdrion embodimeiktofithibe
capsiMBAIIRAd tHRIBiJReSsARR m&asiﬁﬂi%f@ftgismﬁdyhﬁdééwmﬁgﬁ Moreover,
attadic) %#‘3&95.%5"” nos ppically a”dg elorabl b%;ausml%fie ds are labile, i
SleToBTUREtIG AT Croas- AT i EPETEY 8% BATLOTHSRIEE foads are labile, in
partigeirsr & sifdnctivlab sty ssdinker cotvails, arflactiGmilegroup leshickblzain serum
than! @&C&Wﬁ?\éhﬁi&é&@ﬁ%ﬁ%&é@ﬂ?ﬂ@ﬁ %@ﬁ?&a&féﬁblﬁt}?ﬁm% YW sible

Co &rﬁferpébg%iof I%é%igne,residue(s) of the VLP,‘?n_ a further functiona grou
A PRSP FHesprete et AR ot L e 24 < iRy
[0813Pbup Thretbrably ofurther very preferred embodiment, the linkage of the VLP and the
at least one antigen does not comprise a disulfide bond. Further preferred hereby, the at least
one second attachment comprise, or preferably is, a sulfhydryl group. Moreover, in again a very
preferred embodiment of the invention, the linkage of the VLP and the at least one antigen does
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 sulfhydryl 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 sulfhydryl group.

[60176] 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



cysteine(s) residue inherent of, or artificially added to the antigen of the
invention, and optionally also made available for reaction by reduction.
Several hetero-bifunctional cross- linkers are known to the art. These
wodhidashg-preferred cross-linkers SMPH (Pierce), Sulfo- MBSy e pai0s/0s5000
Sulfo-EMCS, Sulfo-GMBS, Sulfo-STAB, Sulfo-SMPB, Sulfo-SMCC,
SVSB, SIA and other cross-linkers available, for example, from the Pierce
Chemical Company. The above mentioned cross-linkers all lead to
formation of an amide bond after reaction with the amino group and a
the S QR AR R S RS GBS, ARG ) E500B e TRaRY 2
sulfhyritzhéeoiip dheoysadtice of the invention is characterized by the
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[ the lin iS sulf 0] f tei
M R SO ST SN MR Q1B S, St ane
othqperpyelinie seidetlenter exppmls: onbde diere dtcorcthComnany of theabove
merﬁlaﬂgeaomme@ienh@@ i@afcﬂiﬁﬂ@ﬁtlﬁsarﬁh&ﬁtgé}%dﬂd Qﬁargfai&rimﬁi%aﬂﬁm
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invek@dK CRERIBMNN A7 At @NES5 R A3 ML IDR NGRS SAHRE- IDY IR iated
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1=1 and m=1); (tigi GGC, (L% GGC- .
cysteine residue. In another preferred embodiment, the linker is a cysteine residue.

to

f00179]  The selection of a linker will be dependent on the nature of the antigen, on its
biochemical properties, such as pl, charge distribution and glycosylation. In general, flexible
amino acid linkers are favored. In a further preferred embodiment of the present invention, 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



NH2; (I) C-terminal gamma 1-linker (e.g. DKTHTSPPCG, SEQ ID
NO:101); (m) C-terminal gamma 3-linker (e.qg.
PKPSTPPGSSGGAPGGCG, SEQ ID NO:102); (n) C-terminal glycine

winkgrsoeeGGCG, SEQ ID NO:103); (0) (G)nC(G)k with n=@rl2e@9ghs /055009
k=0-5; (p) C-terminal glycine-serine linkers ((SGGGG)n n=1-3 with one
further cysteine (for example SEQ ID NO:104, which corresponds to an
embodiment wherein n=1); (q) (G)S)1(GGGGS)n(G)oC(G)k With
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second attachment site, to avoid potential steric hindrance of the bulkier amino acid in the
coupling reaction.
[60181] In an alternative embodiment of the invention, the linker is associated with the
antigen of the invention by chemical interaction, preferably by at least one covalent bond which
is not a peptide bond.
[06182] Other methods of linking the antigen to the VLP include methods 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 a2 homo-
bifuinctional cross-linker such as glutaraldehyde, DSG, BM[PEO]4, BS3, (Pierce) or other



N-hydroxysuccinimide ester) or SMPH
(Succinimidyl-6-[I3-maleimidopropionamido]hexanoate), which is
chemically associated with the antigen, preferably covalently associated
wlithddes-aptigen, more preferably covalently associated with, a0, 28090 zs000
group of the antigen, even more preferably covalently associated by a
NHS-ester group of the linker with the amino group of the N-terminus
amino acid of the antigen. In one pr erred embodiment, the antigen,
erably. an antigen o 0 Mor; than 70, more preferably no more than
oo T S AP TREHOS0 B eI prefbadbly srouws
or cgrheryicatiypsyitheSizBd and the maleimido group is preferably associated
[ooigsfhe anno,arRMPARtBs g Rip %%s@mgeﬂmgs&%tﬁﬁﬁfs@sttam@}s&w&ea

and the second attachment site are linked through a thio-ether bond

SUTETS LR 6YE ﬁafféprs@fé%wﬁ%ﬁ%ﬁﬁg%ﬁﬁ SERRIBRORHERHyspr artificially
addattachment pitecicomprises, or Preferably iopsisiaineisentabyiof pyeteraily. The

secotl] ANPAGKAHP QT ysiRe-A1 dga?aﬁo;%mﬂgf AR NGRS e AR IS6S 1 80

preferably is a malelmldo e first attachment site, the amino
Ny R ésf‘ﬁ%y"bes réirv%ea%@l&r%?ﬂﬁﬂa%wmlﬁs}m@w@
whigrotesherfragferadbeithel settbribeastaigom entleitdlis thealproiypasfodidalerias the

mgeqﬁz;@g%@ef@rm@ BBAWNEx @ggga@a Wiiea8 rf%mgoggﬁg OF B MR ASeven more

derivatized by a hetero-bifunctional crossli
prefigakly &e‘ﬁ#ﬁm%ﬁ%oa’e&%ﬁ ipNESrERET SR abolinkan mﬁz}dﬁaaﬁanm@p of the
N-tesumifngcinying eoidoofikichiischdn saaptiferial tiebouaieinide giapeh ofrbi@ably an
001851 Prefe at least one male| 0
ancif Gl PR g&mgng et comRNSIngat kst SlRIga.aroup.

are, for example, Urther preferre(ﬁ rs are

thang3c apippcasids, it PSRiE S chemeseils. sutiesisiipe Guiimsirads, goup is
pref&maasaiaa&m@themas%ﬂmbamtawwﬁnt@ra@xw@ freenaiseatRiBrEent

site %ﬁ%{{gig&gggmﬁgy&%‘% \ilgge o ctlginalcg’ro%g rdeactlve towards

amino groups and one nctlon grou feactive towards sulfhydryl

[00i§fdy pdn [cue spreffresthembediemime thofarrapgsiinont ey diopitdebngnp site
cam_@ﬂ@.‘i,h& PRdRAFIPRE ANHGBD footﬁse mggnaﬁrﬁxﬁﬁk%ﬁjoﬁiﬁm[wﬁﬁl and said
secomer %CQT%E Qggelnngetsleastr ?%Ehg?r?a |ca!) dnt%[;a |ons IS notta )
covale L|n ng o’f%%VLE’b e ENTaT B B BFLETLA Ry ment site,
the wmmemgfm@ww@mwm igCthBng e getifisislly stidgstsvibiiredatsporicin.

PrefEDIQi o liRGRAtARRmBRRIh esaptiggRan diRevid. Arepigtindate thefQbove

as described i 55 W 03778
P S EEET0 "L Yy A L AR A G PBab S e
suchg ptigéRuaeiibody!l-Bancttbbitrsaisge d( 34 Thupti n@}hrmagbntame,a isimitasulfhydryl
grouf) M i@t BRI dinniQRAE Al dD pReASRRCEHRE invention provides a

the composmon of the invention.

o S ition com risin
00T T A8 BB SR IGH T P T S (PRI MPE
SulfiE3&ntigethdinfesitedhinrd anctifelietdits cSnifioSHMBS NnyfbSIaB, Sulfo-

SM}%‘ imatRpieraly smagi %ﬂﬁ rbﬂ{ep URORNREIIN I RERTe e %xamplc from the

tg) odiments, the antlgen is of human, bovine, dog,
Plerce Chemical Company, and having one functional group réactive towards amino groups

and one functional group reactive towards sulfhydryl groups.

[00186]  In other cmbodiments of the present invention, the VLP and the at least one antigen
of the invention are linked via chemical interactions, 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 VLP and expressing the antigen as a streptavidin-fusion protein. Alternatively,
both the antigen and the VLP, are biotinylated, for example as described in WO 00/23935.



cat, mouse, rat, pig or horse origin. [001881 In one preferred embodiment,
the vaccine composition further comprises at least one adjuvant. The
administration of the at least one adjuvant may hereby occur prior to,

v RigERRSI@Neously or after the administration of the inventive..xpaos0ss5000
composition. Examples of the at least one adjuvant are aluminium salts,
monophosphoryl lipid A (MPL), incomplete Freund's adjuvant (IFA).
Adjuvants induce the formation of agé)cal antigen depot. [00189] In

thangmgrgreferredhemtiodir%ent, the vaccine composition of the invention is
Fe VB e B diRIa i A SERSR AR R Raihadys erR Hradisnisst ahtorrive

reagend iniglinitrnmacge miditytinfaridicomposition, even in the absence of

[ooRiHvantsyTHR a‘p&&e%@E@@n@&y%ﬁéygh%a%eco%m%ﬁ%&ﬁﬁgséng the

occurrence of unwanted inflammatory T-cell responses “representi _
ST ORI Sh S HTYROHRS e Rl R hFBE SOBONHASHSTtheT RompREses a suitable
bufigd il sttégioriingtdhe thactifefithemirentieipssitopatioriowitlapieter pllitrably
maREEHENNRMLAURISIE RGP ash ARRARI YRS §P£ﬁ%&?%%@%ne, dog,

prior to, contemporanequsly or after the administration of the vaccine.
cat, HEYSORF RS PR RSSH A &ther discloses a method of immunization
[00&8ipribingreguiefiinisteringdhevadineaiibedsposition fardsr A0HHALES A least
one%ﬂ%ht.-r Ii‘ﬁeaéa%ﬁlsléa%gf%ﬁgyﬁ 1@&%‘{%@' _]UCh s eeyegécpulxg grior to,

S

horse, bovine, dog, rat, mouse and particu a?ﬁs/ugaﬁarrnng’r{w&lﬂe vaccin
ConfeERPRReoYhY HSRERS dhtc dministreHatoefahs invemiing coamesid ndiRemrlsa e at
leastiotieendiitydatiaruvillunasingllyalae adnolslisteRes Dpid)actiapLinfusiadicte Freund’s
ai AR AHRY QU AUIBIHORRLQINSE SUA IR PIRIgal methods. The

conjugates rr'llay alternative € administered In amugcularly,
[001&%lav oMbt rfarisdosahydiment déanyanginmwempewtion infr dise firomeatlyis
devaid sgbmtw@&uﬁiy.ﬁm&gmoff@gw gﬁteﬁefq;r@gmimﬁg@;@ #Ghdgion
i G O B RO O A e L O SR Fhe aches oF an

_suspensions. Examples or non-aqueous solvents ar proﬁylene 8l

adjuyyancfihereogly eBnmEge thb lecoiesoe v aeviuted il Zamisest Ibtelorgaomises

reprEsiRiSe S ST R AIRYh MRS CARHESS %ﬂﬁﬁ@%ﬁ‘éﬁt@%ﬁﬁﬁﬁ, CRNBR MR on
p%iantlgen ahsorption. [00191]

of o9 1861205 S permenbilly and, nhanc
ﬂ%?qccmes of the invention"are S0 B R A O RS Rl R TS s rLIg 8t fpast
onc ghivagtig s sEaPREem Rréotdie ratdehipprancoiijesrt dfictivid weinistthen tifahe
vacdlaecines of the invention WO 2006/037787 PCT/EP2005/055009 51 will
administered in a "therapeutically effective amount” (i.e., an amount _
00 G R oy GBS TAe) BRI B ofomprising
admigvisifuing fessponise i thotiaviintiting factoined dhishdisaioSheanivithiBytéheably a
Ianeglon the inventive vaccine might induce antibodies which bind to
t

vac ?é(é) T S A IR\ AT SRR P R APt i BT R BB SR AT but

willineerfelinbeveithniéstered by injection, infusion, inhalation, oral administration, or other

suitable physical methods. The conjugates may alternatively be administered intramuscularly,
intravenously, transmucosally, transdermally, intranasally, intraperitoncally or subcutaneousty.
Components of conjugates for administration include sterile aqueous (e.g., physiological saling)
or non-aqueous solutions and suspensions. Examples of non-aqueous solvents are propyicne
glycol, polyethylene glycol, vegetable oils such as olive oil, and injectable organic esters such
as ethyl oleate. Carriers or occlusive dressings can be used to increase skin permeability and
enhance antigen absorption.

100191]  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



physiological or pathological function. 1001921 In one embodiment, the
invention provides a pharmaceutical composition and an acceptable
pharmaceutical carrier. When a vaccine of the invention is administered to
waihdhliyiggal, it may be in a form which contains salts, buffgsgyaqisivaniSace
or other substances which are desirable for improving the efficacy of the
conjugate. Examples of materials suitable for use in preparation of
pharmaceutical compositions are pgqvided in numerous sources including
..RENONGToN'S PHARMACEUTICAL SCIENCES (Osol, A, ed., Mack
Wl BSBERING €3, ,“‘(i%@ﬁjﬁ*?‘fﬁb“flééf VAT ShbvidbEEORRE diBREpduces 2
desipsi plyyhelagienipd BitioriSiohahad o ertor! fomureatisgpessdéaoaatEmiddnictor of
this BRASEROWARIIHIGRS inwbich thetileast PRaRARtgeelihey IRetifving
xerts an important pathological function jn an animal or in human.
mech A TIPSt SPETE the VBRLBIF Brititees FBTHpriet el Rind to the
antigogmgfosiiomaitive andethiornrédnding nMarofactirsief ambodicanfentdowith its

phydigaiRani ot aiisasasinamanimal or in_human, in which the at least one
antigen of the invention exerts an important pathological function,

100122 A MmPLERS BpAiBInE b Ly eiar SFeTifRNiaiRhapmeteie smgostion apd e
acceptadilt\Viiiasmat ¢hdeah venimn Whsnvweltaasith cofniwe ispatific iermsiijsaednc an
indiARaY HPmay TS AR T DY SR e L RQEAN &5&9&5\/&?&@"& stances

"AP205 VLPs of the invention" and the like are, in particular, used within
whighigredaiitile Qsdtroxing ﬁ?ﬁﬁf@%ﬁ%ﬁ&é@&?ﬁwﬁfﬁﬁw&m@n@é@m&ﬁw e
for tenis 'pripratin \UfRdhasaeeticas thapndtempecifigdeidas prianrrbtd (Sources
ine S Re PERRAE ARZAR MDA e SR IR IS SUAMRIC o,

section, refer to VLPs obtained by recombinant éxpression from E. con

1990k subsequent purification as described in WO 02/056905, WO
[60183]00753BheliniRnfar jestaiesin Mt Bt fsideohthe prosethapnicatCim & €or

terms WLPs of the invention" as Il as the.more specific terms "0O3
ree b e e VR D S S SRR A o R o e
invegSeR| KA AT RPesR e desindunetop is ¥ Eu scedigawee with this

[00194D 2006108 1F8f REctER2ONSHNE RS/ iS4 iaventionR, dnde bhRpsikRLftBe

. VLPsfob%\ined by the in}zentiv methods. MOFGO\{GI’ for further sake o{ ;
invenfion for f{ ma{A acture of a me Ifaglvlt_ or, treatment of diseases 1o am aml;'na or 1n
simplicity, the terms "reassemble s"as well as the 'more specific

humgsy i whighssnabileepiQys RSt tfchissiarebtiog ARPIO S Irmptianidpeteo]igical

funoiibm, used within this example section, for typically and preferably referring
to VLPs obtained by the inventive methods as described in claims 35, 37,
39 or 41. Furthermore, the terms "RNase treated VLPs" as well as the
more specific terms "RNase treated Q(3 VLPs", "RNase treated AP205
VLPs" and the like, are used vithidAid&xample section, for typically and
preferably referring to

[60195]  For the sake of simplicity, the terms “prior art VLPs” and “VLPs of the invention”
as well as the more specific terms “prior art QB VLPs”, “Qf VILPs of the invention”, “prior art
AP205 VLPs” and “AP205 VLPs of the invention” and the like are, in particular, used within
this example section and in the brief description of the figures section. The terms “prior art
VLPs” as well as the more specific terms “prior art Qf VLPs”, “prior art AP205 VLPs” and the
like, as used within this example section, refer to VLPs obtained by recombinant expression
from E. coli and subsequent purification as described in WG 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 “QB VLPs of the invention”, “AP2035 VLPs of the invention”

and the like, as used within this example section, refer to VLPs in accordance with this



VLPs obtained by the inventive methods as described in claim 43. Again
furthermore, the terms "metal ion treated VLPs" as well as the more
specific terms "metal ion treated Q(3 VLPs", "metal ion treated AP205

w5 @nekthe like, are used within this example section, for, tyRiealhe angd o
preferably referring to VLPs obtained by the inventive methods as

described in claim 44. EXAMPLEI Expression of Q(3 coat protein and
purification of the resulting prior artsg(s VLP [00196) E.coli IM109 was

.___transformed with O(3 ¢ rotein ressing plasmids. 5 ml of LB liquid

G R BT o G MBI P B ORA R METGREF, o foher
Saketraﬁgﬁmﬁiew,mﬁith @fBrcdatgrorbied YBsSien p»la_smidtbfhm@m(spbatﬁd terms
“rea%éﬁﬂﬁ@dwéﬁ '%@*E*%tef’e?s&ﬁﬂbﬁdf%%s Z'QLIRH rﬁn\ﬁmtﬁg Lﬁk%b %ﬂngSeEr@itbin this

culture was subsequently diluted 1:100 in 100-300 ml of fresh LB "
example RS AYOBo ARAIRPIGEDY R rareiembiinefoning itc (B ateabiinrchsmigrantive
methuiitheudchekeddn cEimses AINEPSe @ANEutiation) VoG ik Ite dsbRcNILPs”
dium containing.1 % C ino aci .2 %,glucose in f , "
s P e T B o %, e g 0, s
and g ififeicas diicd ditiby s foxammple seetipwr fioe dipiseSotmt ansfembhb offering to

VLHO GBS CalonRAace dhiBodd ok YRl miien L2090V RisiHfdiRR@R, the
with 5SmM EDTA S{ﬁé% tritonX100 and freshly prepared PMSF _at a

tormm o R S OReBEB NIk g S h &F MeVRIE TPRISES FESareeBiRR dregted QB
VLISatiretdd @nmeaowd w286 [FhBte dndwiat k¢ S¥S)sed. \tiffie thid EXandi©section, for

wi&%ﬁf%ﬁ%ﬂaﬁﬂéﬁﬁ%@%/@%@ Q6ta 3P M TSR bbb ds %SV‘QEQCE‘Q%M in

_EDTA and 150 mM NaC1. 4. PEG 40% (w/v) polyethylenglycol 6000 In
claiRr pisruption and lysis [001971 Frozen cells were resuspended in LB
at 2 mug cells. The mixture was sonicated with 22 kH five times forl5
seconds, with intervals of Imin to cool the solution on ice. The lysate was

then centrifuged at 14 000 rpm, for Ih using a Janecki K 60 rotor. The
centrifugation steps described Bt Wete all performed using the same

rotor, BxaeRitBEQRiIsa SR Adeusipainatimdvamsiol seoakd & while
cell debris was washed twice with LB. After centrifugation, the

supernatants of the lysate and wash fractions were pooled. Fractionation
[00196]  E.coli IM109 was transformed with QP coat protein expressing plasmids. 5 ml of

LB liquid medium containing 20 pg/ml ampicillin was inoculated with a clone transformed
with Qf coat protein expression plasmid. The inoculated culture was incubated at 37 °C for 16-
24 hours without shaking. The culture was subsequently diluted 1:100 in 100-300 ml of fresh
LB medium, containing 20 pg/ml ampicillin, and incubated at 37°C overnight without shaking,
The resulting second inoculum was diluted 1:50 in M9 medium containing 1 % Casamino acids
and 0.2 % glucose in flasks, and incubated at 37 °C overnight under shaking. The cells were

pelleted by centrifugation and frozen for storage.

Purification

Solutions and buffers for the purification procedure:

1. Lysis buffer LB

50mM Tris-HCl pH8.0 with 5mM 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.



[00198] A saturated ammonium sulphate solution was added drop wise
under stirring to the above pooled lysate. The volume of the SAS was
adjusted to be one fifth of total volume, to obtain 20% of saturation. The

wivhdtipnsyas left standing overnight, and was centrifuged thg, exd dayat .o
14 000 rpm, for 20 min. The pellet was washed with a small amount 01[ :

20% ammonium sulphate, and centrifuged again. The obtained
supernatants were pooled, and SAS, was added drop wise to obtain 40%
of s%turation. The solution was _left sgandin%; overnig?ﬁ and was

[ :

certftifetd A Heb d 8 "airA0b 6 hm 278r 98 i Ntk obtained pellet

wés soluBii§ed in NET buffer. Chromatography [00199] The capsid or
Vh@’@(ﬁ}ﬂﬂcﬁ%@&wpﬁWIi@OMﬁEﬁer was loaded on a Sepharose CL-
reé peaks

4B column. Threé eluted during chromatography. The first one
mBIFRPESH MRS membranes and membrane fragments, and was not
{001 e ctBobX¢h Rellwerecantajeadtdnithies st comtipedls, Whilenikerihixdsonbicated

witF O RINEGL AhEE ﬁﬁ@'%@éﬁ%?%@%@%g@e&? f[:%&f iﬁlrcl,ssc\%%ggnpoo Olg C.”The
and the NaCl concentration was adéuste_d to afinal _concentration o?_d.g&
lysafg was B0 AfatBuspdEtdd 0 e fRe dpdsinng ek Th &R whand fsowrssfugation
steppdadcritadtinnowascadale geatfamad seingthersatin i Rgor] Becos) tinpwiasiabialoThe
supdiRth VRN AVIPQt Blirng, The GARSId proteinas SedMan(edpy g
centrifugation at 14 000 rpm for 20 min. it was then solubilized'in a
centRifigAHaRBR RS BRIRISTOR g Ivutrcadiyath BirteasSepheeelsé CL- 4B
column. The peak fractions were pooled, and precipitated with ammonium
Slﬂpahgtea% }?0% of saturation (w/v). After centrifugation and
resolubilization in NET buffer, capsid protein was loaded on a Sepharose
1001881 6 A st forRBeRimENphRE I tinrOY 208BIBB¢ PR Fvise under stirring to the
aboVt ol 22QR/0AR0RMRE dDinly sis aRes dyiRe 083 InE iR Ak A IARS., to
obtajped.above were poaled and extensively dialysed agajnst steril
oo e TSy SESrme 5 AR 8 BRI I0 GPR AP v he
nexiefyapisifafiéd mpriter 24 ip Fhepalyt Rdasashdddtna Pridi smo@(3oef 20%
amrA&aN B&%h@ﬁﬂ%ﬁ%@ﬂ@iﬂd: ;gédlagam%vﬂgs_é_ %Qi};’egﬁ@é;m@_ |odfeF Gﬁed?Q{EMAS
.4) were digested. by additiqn o ase agen AG, .
was SR o T oA bR MR GO fsgmich, and
wasiegtiiiasd for Bkt de37C4rdel thrernfioraikerm B ®@btpned Paket ths savbfilecd in
NEagmehialyzed against 0.2 FIBS buffer in a 300,000 molecular weight cutoff
membrane overnight with one time exchange of buffer. An adequate
portion of prior art Q(3 VLPs from the same batch was not treated with
Raswaidgmpigther saved for the determination of the amount of RNA,

[ooEgfe rqlﬂl}’éa{i&!?b? %@%r&&@%@ﬁﬁﬁ%@ﬂﬁ@?%f%v&s loaded on a Sepharose
Cl~- 4B column. Three peaks eluted during chromatography. The first one mainly contained
membrancs and membrane fragments, and was not collected. VLPs were contained in the
second peak, while the third one contained other E.coli proteins.

[66280] The peak fractions were pooled, and the NaCl concentration was adjusted to a final
concentration of 0.65 M. A volume of PEG solution corresponding to one half of the pooled
peak fraction was added drop wise under stirring. The solution was left to stand overnight
without stirring. The capsid protein was sedimented by centrifugation at 14 000 rpm for 20 min.
it was then solubilized in a minimal volume of NET and loaded again on the Sepharose CL- 4B
column. The peak 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.



[00203] To determine the amount of RNA, preferably nucleic acids, with
secondary structure remained within the VLPs, equal amounts (by
weight) of RNaseA-treated Q(3 VLPs and prior art Q(3 VLPs not being

weeRiRA Wiy RNaseA were loaded on a 1% agarose gel corjiping ..s, 55009
ethidium bromide (typically and preferably at a concentration of 0.5g/ml),

which intercalates into the secondary structures of RNA, preferably
nucleic acids. The equal amount of5 ading of VLPs is realized by
determining within the same experiment the protein concentrations of the
prior art Q(3 VLP not being treated with RNaseA and the RNaseA-treated
QDidtyfs bydBraiiiprd assay following standard protocol given by the

[ooiﬁ‘ﬂnUf%ﬁwsakBﬂQc&éPéb&ﬁt@@ ét!?t‘éaJJé’r@BQoﬁ’J&fﬁfé‘@ééeﬁéR‘é 'Huﬂ’ Oun%ﬁst

as a standard. "Equal amount" as used herein, means that

Storij SV ERhA0G W@%&%‘&‘\‘}L‘ﬁ SPfég&rably RNaseA-treated VLP, and even more
preferably RNaseA-treated Q(3 VLP, loaded on the gel does not differ
from the amount of prior art VLP, preferably prior art Q(3 VLP, loaded on
the gel by more than 5%, preferably by more than 3%, and even more
preferably by more than 1%. AﬁM&?@phoreas for, typically and

preferablyydrobiityiRally eashpratatabhyicBeVQpTeIgeIby&Nexpesed to
UV- light, typically and preferably as described in Sambrook, J. et al.,

M | A Laborat M I, 2nd editi Cold S
L g e Rt R vy
30@&?{@@“&1{ dstiestribgcititd Bhajsieiod TR e 5 (Dagrardof, Shgedmduntadinal
A Mﬁf‘%ﬂ?%ﬁﬂ Byt MO ESCRRGS I PLSItY gmm Hm&t?m%eso

WO 2006/037787 PCT/EP2005/055009 55 intercalated in the RNA. Prior
o O3 RA E RSt B tiphvasdceainth RNEBS buffernah sP81990 rraeirsstse rsisht

cutolﬁﬁhﬁmii;awmieﬂ”ighﬂ‘kt&m&me aihthexRiased-tigried.y bddgusiapaionghprior art
aF Rﬁg)%c%qy@@utt%a oL éttteOt GENGRITSI B AERIOmEty o e

ak ID Scientific maglng 'showed that t eamounto

dﬂeﬁ?@f@t% R\Nrthpg Pycdgiciatifie e Sinprsetresy prrscdure.

100283y ascA-tiertatny LIRS iadess hamUAYoéaishis SXBRIMARNIS legiovalusy
%).0 RNA refer nucl th sec
Smcgtltrﬁggtre)compnse %yt FS}a bn(% Y PS o bé@%re%teaaﬁ%%éﬂps

and RNpasEA QR | BLES W@é@%&é@%ﬁuﬁ@hh&t@@a@@d@@t&ﬁm RN% agarose gel

con@@m@raﬁﬁamy BRARIORAHCE 3N FdRr309 B PesNG Rk Brass;g/ml), which
mmﬁ%ermlne by the ethod descrihed in EXAMPLE 17, the amount o

ST .&H&&t&wtv oG QEEIS PEISaiFREeqah Amount
of ltadRNds¥ARsemtechlOd \ﬂde@dmﬂmwﬁﬁg per saguofeMpdArfont the protein

condeBHERROBEIRIHGLD a%t?m@rmatg/tr?agwﬁh YaFQUg mym&f@xm@
EXAMPLE 3 Non- eng%{'gtatlc hydro sis of the RNA content of VLP

QP Vst Hapierbiasity P BT R & X b PR SFB PSR B310-RAD)

using typically and preferably Albumin (PIERCE) as a standard. “Equal amount” as used
herein, means that the amount of the RNase-treated VLP, preferably RNaseA-treated VLP, and
even more preferably RNascA-treated Qf VLP, loaded on the gel does not differ from the
amount of prior art VLP, preferably prior art Qf VLP, loaded on the gel by more than 5%,
preferably by more than 3%, and even more preferably by more than 1%. After clectrophoresis
for, typically and preferably, 1h at, typically and preferably, 80V, the gel was exposed to UV-
light, typically and preferably as described in Sambrook, I. et al., eds., Molecular Cloning, A
Laboratory Manual, 2nd cdition, 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



[00205] Prior art Qf3 VLPs (1.0 mg/ml in 0.2x HBS buffer) was incubated
in the presence of 2.5mM ZnS0O4 at 60C for 24h. The resulting sample
was dialyzed against 0.2 FIBS buffer in a 300,000 molecular weight cutoff
vernight with one time of exchanging buffer. An .
“pm?rgzcj)lar{‘%af%ﬁor art Q0 VLPs from the same batch was not trggiej@%vy% 035009
ZnS0O4 but rather saved for the determination of the amount of RNA,
preferably nucleic acids, with secondary structure in the subsequent
. . procedure, [00206] To determine theé amaount of RNA, preferably nucleic
i a?@? gt 18 NGRS AT KL B igh BeingitFRiash ok Bdassi shavsd ifene
fluofbycaneightnefty mBiR4Hecatadi@ (& WHeFRN s i sed PB4 Bisoagyhefiged.
Quatﬁﬁﬂé%@oﬂ”&? %@ %Qé%\égégcp ﬂﬁi&glgnb?’ %%Sﬂg%l&%; @?&OWIQI% . (b 'P&%@’mg
bromide (typically and preferably at a concentration o O.5g/mT), which
Systemd harssthat i rees i dR Serarafsreliopreles, gsidsarithigeprnd structure
corpcistd. bhteeRNmk Amoated VEtoadiag ohi LIPS {sacalizegdbynestarmipingdhas
oA SRNERIIARs gl alart O, NhiEsDahheingdicaled and e,

ZnSO4-treated Q( S In the same experiment by assa

the prigg aitr P YR e aPH SRR Eaiagivash BY errAsFAErbYd assay following standard

{Gﬁmtocmslght‘%@ bgtthe anandfacse @@fﬁﬁ)s%@tﬁ)ﬁﬁiﬁ@“ﬁrﬁ@ VLé’ is 300
e umin (PIERCE).as a standard. "E t" as use

e R e e B S O A VLB Wi 1 St of

in, means that'the amoun

RNAnefosiy avchE HRPRih 505 800F e ratemalvisd ZnB D heB N QR ARB

vLBoRded eadhe gebdoss BRaiF el oM heAMe WHIFPIPLRALY WPV of th
preferably prio%zi;t QS§VLP, Iogded on the gel by morg f?gn 5é;o, o e

Varpgs PSR B more than 3%, and even more preferably by more than 1%..
After electrophoresis for, typically and preferably Ih, at typically and

preferably, 80V, the gel was exposeie YV-light, typically and preferably
as described in Sambrook, J. or at., eds., Molecular Cloning, A Laboratory
Manual, 2nd}é?ﬂtﬁ9ﬁ¥@&ﬁhgﬂﬁ%‘mﬁﬁ6mw5w}5}@é’§, Cold Spring
Harbor, N.Y. (1989), and hereby in particular, as described in Chapter

2 Sﬁlgﬁ ar%g 6.19 thereof. The amount of RNA was _indicated by the
A o BFRESHEETFHAREN B R BUSHRIAGH BYERHI@E Hrikfcalated into the RNA.

Prior art Q3 VLPs not being treated showed a strong fluorescence

[00268ENSPYidY hﬂ%}ﬂMSﬁl}ﬁiﬁ)’h’gﬁ %5 ST, Uﬁ?é@@v}(é—nﬁ&zﬁd\é@e% HI@BPKsence of
ification af the fluorescence intensity, by .de . .
25“?%%%@1‘ § cie_rfﬁﬁé mag?ﬁasgyggesm%gﬁse ?ng%ﬁgaé?ﬁtéa%%&r ma
300 gPSravlenyieTsight seias wrmEeroAdaReBtwithueRs thow nticks ez BOR:. An
adediig@teerita RS iﬁi&%rﬁ%ﬂ' @Eﬂ"d ] |ﬁ‘dhﬁht iﬁ@_ Bdﬂ@,bﬁfﬁf%%pﬂgdf& @ﬁtﬂénﬂ\tgb but
secon rugtures baund o the prior ar not being treated
i TGO TR o VRS S GPREE RN
sccopgafhistpritreit iy SubtcRurn@oceyser mg of VLP as determined by the
[eo208thodideserbed imEXAMRLELRNRE ATaURkOLRMA Wil SEER AN dary
struc%rrlélsc Erlégga{nee %I{E&g M:t %%es,zcg%?gn'g{r}eugttse yQ *Lv}alilg_}lft)lgfzgng %ggartgg 8;3 VL.Ps

and prior art QB VLPs not being treated with ZnSO4were loaded on a 1% agarose gel

containing ethidium bromide (typically and preferably at a concentration of 0.5ug/mi), 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 QB 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,



VLP. EXAMPLE 4 Preparation of Q3 VLPs of the invention by
disassembly/reassembly in the presence of different polyanionic
macromolecules resulting in reassembled Q[3 VLPs (A) Disassembly of

W90 R3,VLP 1002081 45 mg prior art Q3 VLP (2.5 ma/m] -8%:p2005/055009
determined by Bradford analysis) in PBS (20 mM Phosphate, 150 mM

NacCl, pH 7.5) purified from E. coli lysate was reduced with 10 mM DTT
for 15 min at room temperature undgbr stirring conditions. Magnesium
hloride was then added to 0.7 M final concentration and the incubation

pre{gaRly SRROAEFHSE 28 Wi alordsrindin seh sasrera ks fm e smarwb A% prior
art WhiFc pridfehdolthyei praciQiialion biatihd endepsilisgetod dstcil, RiArabRELy more
m%tm% Gentrifieeg fox, Qnm%‘l@,oo JULE S Qé}%@% ggg &g;?@&l& and

in fixed angle rotor A-4-62 used in all following step in or

Pfeﬁ%?hbfvlé%ﬁbl}%e Bt B e(resIn ot Bathe €9 pesrerrmswin b5 hey. spiripend
prefisabiythe detutiohinTiwnbtyaer Tatant, edntaipisg:thedietensed] dinereyRfwmal,
2ndCQ(ﬂ‘E8{0E§HQP ?’@l‘ﬁl uﬁglqﬁ;p VLQ%%r%H)&”%%ngré&'A' ﬁ ﬁlflﬁfglgo S}?QS '(6?%‘9), and

Purification of the Q[3 coat proteinby cation exc an e chromatog

herely jnprgisulap &) deserbed farﬁafagra%hsyqvfbéd@fhpwefsab@mmqﬁw was
indidisasisetnbiy seaction ;mmtwm@dbﬁdimmm@f@ww&mﬁi ®6RNA. Prior

ar @B%P?n%'?ge[%so WETBRLEE: Rl MRS e B o e

conductivi /cm an oa e onto

St rRRieck WesratongheFetiaet. Eleadifiaeion 'Plﬁébéoﬂkiﬁﬁﬁwa@ intensity by
denﬁwﬂﬁbgammmrbhg@&mﬁ& 6. pd S?Gﬂéiﬁ) @B@&Eﬁlaiﬁtb%ﬁe&dalsht? of NeNA,

lon of the bound,coat protein Was a co ste :
pmfgf?bﬂl\ﬂm‘élg] |3€188 g}sl Sﬁatlgé?lg um S %r%e S ﬁ%l%g%?}e!‘?nmw 8 of
the ppapted Wé,fm@ﬁ?&blmw w@pms@smm@nmhamgﬁapmmsm
Op varaeimntranm empesature with a flow rate of 5 ml/min and the

b tored at d280 [0021.01 | d
O R R Bl T A1 P R r e 50
Hg estohangd/E8lasitionmindd dutcbie(methve! rdaasiitoit i EESAMRICEY | 51h6 @rhifant of
RN&WQG%E&%?%&%% F@Jmﬁ@f WEH&:%R%? Q%gt ﬁ{éj 'U’Pﬁa T%Q’)N g&h %pmg of

mM sodium phosphate / 250 mM sodium chlori

%hromatography was carried out at room temperature Wlth a flow rate of
2.5 ml/min and the absorbance was monitored at 260 nm and 280 nm.
Fractions of 5 ml were collected. (Cl) Reassembly of the Q(3 VLP by
dialysis [002111 Purified Q(3 coat protein (2.2 mg/mlin 20 mM sodium
phosphate pH 6.5), one polyakidfifdhdctomolecule (2 mg/ml in water),

Ui PatdtidaNfIQpWaLEs) otk BF i Mdibhssembly/reassembly in the presence of

different polyanionic macromolecules resulting in reassembled QB VLPs

{A) Disassembly of prior art Qp VLP

[00208] 45 mg prior art Qf 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 fized angle rotor A-4-62 used in all following steps) in order to remove the precipitated



water) were mixed to the final 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 at5 C in

weP0alhIFgHCI, 150 mM NaCl pH 8, using membranes with, 3 9la i o0
off. The polyanionic macromolecules were: polygalacturonic acid (25000-

50000, Fluka), dextran sulfate (MW 5000 and 10000, Sigma),
poly-L-aspartic acid (MW 11000 arsq 33400, Sigma), poly-L-glutamic acid
'\s}\/MW 3000, 13600 and 84600, Sigma) and tRNAs from bakers yeast and
RNG framt G saioten TR siosaRin, 6P Bedhy renrdidimeHe QF provatsfery was
usedibpiit B QM43 ceadi ppotigienibdbsig/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 WO 2006/037787 PCT/EP2005/055009 58
®) Pyificatine ACitheoQRgrmat iProteife BIVAATOB 480b3n T ehvRInAAE &bth andi kiU sze
exclusen olronAsd-41e final concentrations of the components were 1 mg/ml
t pratein m Cl,.1.0 M.urea and 0.2 mg/ml poly-L-glutamic .
0, TP Mt LB ot achls, SRR B0 i B
hostgelhpocipprrristidsnbheg cslb RifA-Neee Hibwigsl i i oreiss tovlivsitecpducgivity
beiﬁllmmsaﬁdaadoemeaaedfw rﬁ@@@@&ﬂ@ﬂ%&%ﬂ@ﬂ&%&ﬁldmwAmmm
. filtratign.apparatus using a Pellicgn XL mem tridge (Biomax 5K,
Bl e S S e P
pH disthaicdutpshasthe frad[ ot e qnorasicraianidshed dm bl erQmrditP iRt eV
sodigffgmgfaw ’Obg@@%tﬁ%m%%?m?f&w% a%ze@_@@ ﬁiﬁg@d%io% \Elume
an were analyze non-reducin -
o a8 e S0 B RO S AL BB Gy Lo e of
5 migxiritsind dhb abrgsbefeti siaiitenifiorkae dt Bgébranrad 28 drhexameric forms of the
[0009R! PRSI RIMHALR e RIRELOIdR Wokin iFicalRG LRS! the cation
structural arrangem rggf the coat protein units in the reassembled ?ﬁ&%
cxclphgs (i) YD B Sy T8 SR B RS Lp O EUL SRR A
320 pre Lenushefhdiffsrérmepo ypufibricd mith 4 hnoVe sedesriphasphbpti ¢ a68Imd sodium
chlofelysionschiRmatniRpyd0021 thaamples RldheRiiMkR sigasaemplad.s

25 in the presgnce of different polyanignic_ macromolecules as described in
> BRSO B U TR Sth ety 98By h Ak ErperioarAlisish were
collgliedmatography and compared to the prior art Q(3 VLP. The reassembled
Q(3 VLP showed a peak migrating at the same retention time as the peak
representing the prior art Q[3 VLP, indicating the overall size and

r
(Cl%%‘i?éfﬁ?@]gf%@‘*rﬁgs}gem P is the same as the prior art VLP.

[002EKAMPUrtid&l QB coat protein (2.2 mg/ml in 20 mM sodium phosphate pH 6.5), one
polyanionic macromolecule (2 mg/ml in water), urea (7.2 M in water) and DTT (0.5 M in
water) were mixed to the final concentrations of 1.4 mg/mi coat protein, 0.14 mg/ml of the
respective polyanionic macromolecule, I M urea and 2.5 mM DTT. The mixtures (1 ml each)
were dialyzed for 2 days at 5 °C in 20 mM TrisHCl, 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 3000 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
[06212] 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-



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 0.2 ml of 0.5 M DTT and

wipodhgsed-der 30 min at room WO 2006/037787 PCT/EP2005/Q559085/88009
temperature. 5 ml of 5 M NaCl was added and the mixture was then

incubated for 15 min at 60 C, causing precipitation of the DTT-reduced
coat proteins. The turbid mixture wgg centrifuged (rotor Sorvall SS34,

10000 min, 20 C) and the rnatant was discarded and the pell
L A e v S RS P s WP G e
finafgongeniraiions pbdim temmparaturesrehereigpbesio pias o) sty Ne@EHL 6. Mbyea
and @dﬂiﬂ@lbon H}Pﬁl&ﬁ%lmgyg&t’ﬁﬁdrﬁkm&%%y'ﬁ%&eﬁﬂt Rk §d‘3_f\fagp$§1?fﬂ€erature,

) in, 20. ain supernatant containing dimeric coa ]
aga*ﬁ%?%ﬁf%{&éoﬁé%ﬁoﬁéﬁf@ﬁéngé%ﬁ%@t&awﬁﬂ%?ﬁ@s%%fﬁ%?tamg@ém
and alperredawdBditated Aitmizeiminwategtotatiflest flgenciuaipatstshiamgroRebicon

XL BR{6Ahe AR esUHREsoktianaspaded on a column of 6 ml SP
Sepharose FF (Amersham. Bioscience) which was previously equilibrated

with 20 mM sodium phosphate pH 6.5 buffer. After loading, the column
Analysis avdishreeswithlef8MNMEFPR0 MM sodium phosphate pH 6.5 buffer
followed by elution of the bound coat protein by a linear gradientto 1 M

Cl gver 20.cqglumn volumes. fractions of the main peak were
o1 o%rfémdh 3?13@5%%%%%& 1) 9&%&%nd UV spectroscopy. According to
100233 S - Pihe Eagsembilss | Qfed Tain pho mrivsanessoé diéamertllye yaréohio magthmplecules
as dBEGHBHA GORIANNIAND ﬁl@lé\ﬁﬁ&)ﬂim)l t@&@%@%@@%@ﬁf&%ﬂ@%ﬁsﬁ@?ﬁ and
congentration was Q. total amount , taking that !
com RSP B G o SO AT I LA R e
linkaxD SO EONSIO 9)d dipasertiaiov fiftres off ARGCOID RS LInissInilad ivadingtivarth@B VLP,

indifERAEISHiS CaseRlial v ias-rlRUGHRIC a%ids Bk ARe ke EARLBR op
wp\rgg%? 00217] Assembly in the absence of any polyanionic
' olecule: The eluted protein fraction from above was diafiltrated

and concentrated by TFF to a protein concentration of | mg/ml in 20 mM

(Dzssﬁ%waﬁiaﬂ@m%%mﬂe&?-@@s oLRbdhalaal Hrpwan el gt SR Hionic

of 5 M NaCl solution and incubated for 48 h at room temperature. The

macrgmaleaulss Sy aneldical sieyerop e se Rt was shown by
[0621dN-resShrcpig $D HPOGE RR ddayssizidcdx ol ublomichRhd® (FHEERANt Aolyanionic

mac%%&%@é&%s%%é&%ﬁbéﬁw{@igﬁc ?L%ﬁg&%%%%&%@&%‘ﬂé'ﬂm@gm size

MM sodium phosphate, 150 mM NaCl pH 7.2, was used for the
exclysion ehsomatopraphix and cOmparFiHa KivBEACEORB OV ST icagab s A 5P
showmmii@glalé\m@_ﬁthgat theotsin (dentdmtine2Q thd/psaditrephasp isiedid Ht5)p
Wﬂvﬁlﬁxmﬁﬁ?gdtﬂg'gb&%ﬂ é?;eNaﬁg Léﬁgﬁge of the reassembled VLP is the same as the prior

art VLP,

EXAMPLE 5
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 0.2 ml of 0.5M DTT and incubated for 30 min at room



solution (5 M in water) solution, 50 Al of polyglutamic acid stock solution
(2 mg/ml in water, MW: 86400, Sigma) and 25 | of water. The mixture was
incubated for 48 h at room WO 2006/037787 PCT/EP2005/095009 60
. The formation of reassembled VLP in the mixt
“Iquﬁ%i@zeégﬁcing SDS-PAGE and by size exclusion HPLC (I%%%%%g@ﬁgg%g
coat protein in the mixture was almost completely incorporated into the
VLPs, showing a higher assembly efficiency than the AP205 coat protein
assembled in the absence of ang polyanionic macromolecule (FIG 5,2. ot
H]ln al

RSN P EeOP P alior ot Hdefeands i Bie e b thenireybared der g
60 “GAdautheg presipitetoof @b hanivTileretiaciosoal epukeis| 00 ArGidnieikture was

cen@XRBHMEIA conpiians asedisclosad ndaNe.d s%ngm%%@vgaggﬂ&%%d and

recombinantly produce prior art fr or GA VLP in E. coli, p
the grlsk s Bieptreddn/ 2Pl ehbMurirsrrRrddiin&desarPrdidinyisr siging for
30 miaree spondingietiArphdg elisfeishilamaxpafimental KobtipnesadheT 1.5M
lie S € t proteins.nto t assembled.f P or the
N e ok Uy A LS ol TR A g 0 Sl
SUPETRRSRE OB A PIERT OIS of the invention [00220] A nicotine
[ooeTivalilseau tadimier despiingiphy L Previasematihesize abaceoi@ingilued with

20 APHONS gapagt sﬂc%ﬁé@%gfaaf gﬁﬁggé';@mg%é@&gg%%% lable fror. 4 on

commercial sources. The'me ester rans-4'-ca otinine 1s

a colFya GESIT P FeUehig e AR AmeeisaxPiertianms) whishverhpissitesysayitibrated
withaeimh eognintigRoipHaeUpRlze dyiith Soeik mataiag,rbgm Mt"%te@s%ahm
loroform, concentrated on.a. rotary evaporator and recrystallized from .
8 R B e R B AR e e o
by ainsatieradientier e Nastouise 88 epdsndroliprro ThmEkonicoftihe mhepeak were
poolell-SHE Gy Ry Xy DetViniCatine ¢ iherBiasicetdyrdhe RIGHIODQEE, the

cinic anhydride in benzene. The sc&l}ution IS concentrated on a rotary

. u
isolated coat proteif) was essenti 3 BULE Lot ge}' &rgt%nsci?agaé}aﬂgm Mfg{}g}g BJythe

evaporator.  Activation o arboxy
UV aprgiienaony B dieit hghSniBatidinreth )l myiop (o Jmoavbo thimigleidng that 1
A28Dl thvdemyRUC IR JNIS) T eshitingein. tRe-Mls-RY AL QXY SHEEIBINIIR AtRg)
of O'-succ ééy&r methyl ICth%Q;QLn the followlng abbreviated as )
OveRgie? |c")}.n ? éséri BB RA P RERHE e Apatislhy fee of nucleic
acidimvention, including the RNase A treated Q3 VLP, the reassembled Q3
VLPs in the presence of different polyanionic macromolecules as
indicatec%éin FIG 3, were dialysed against Hepes-buffered saline BBS (50

® M 8P Iy of AFHARMUEE ), pH 8.0). The nicotine derivative Suc-Nic was
dissolved in HBS at a WO 2006/037787 PCT/EP2005/055009

[00217]  Assembly in the absence of any polyanionic macromolecule: The eluted protein
fraction from above was diafiltrated and concentrated by TFF to a protein concentration of
1 mg/ml in 20 mM sodium phosphate pH 6.5. 500 pl of that solution was mixed with 50 pl of
5 M NaCl solution and incubated for 48 h at room temperature, The formation of reassembled
VLPs in the mixture was shown by non-reducing SDS-PAGE and by size exclusion HPLC
(FIG 5A). A TSKgel G5000 PWXL column (Tosoh Bioscience), eguilibrated with 20 mM
sodium phosphate, 150 mM NaCl pH 7.2, was used for the HPLC analysis.

[00218]  Assembly in the presence of polyglutamic acid: 375 ul of purified AP205 coat
protein (1 mg/ml in 20 mM sodium phosphate pH 6.5) was mixed with 50 il of NaCl stock
solution (5 M in water) solution, 50 ul of polyglutamic acid stock solution (2 mg/m! in water,
MW. 86400, Sigma) and 25 pl of water. The mixture was incubated for 48 h at room



61 concentration of 121 mM. It was added to different Q(3 VLPs solutions
(0.14 mM) at Ix, 5x, 50x, 100x and 500x molar excess and incubated at
room temperature for 2 h on a shaker. The reaction solutions were then

wiiabRagdagainst FIBS, pH 8.0 (cut off 10000 Da), flash-frozgR.in igid <00
nitrogen and stored at - 80C. The nicotine derivative suc-nic reacts with

lysines on the surface of Q[3 under formation of an amid bond. The

resulting covalent conjugate was tegmed herein "prior art Q(3 VLP-Nic"

and "Q(%hVIFIP of the i%vention-Nic” respectively. EXAMPLE 8 Q3 VLP of
tempReR e Ahd AoRE R QL S SpRInt XFfioB e supBRsa e SRt RS
SDSHASTOERINR] 5728 exdediol (PO LM/ Tmicevyesemaaairaitchiyigaswithost
comggtglmﬁogﬂﬂrra@é& M%M,Csﬂm&’g% Q JL%&/ Iagsg%ﬁﬂeefﬁ&%{;'%f) &%’gl%ﬁ AP205

vaccmesé erfkﬁgectlvely wherein the Nicotine derivative Is Suc-Nic. The

coat protein asserabledin s phseoerelit Ralarionis agrerjerisdFIG SA).

subcutaneously into the left and right inguinal region. 14 days after the
firstimmunization the micepaer gted. Sera were collected at day 14
(before boost) and day 21 (7 days after boost). The nicotine-specific

Proparafiem el citeassriled nid s e temsmbles (4 ndhe reyma SfRtbeopsic

Microtiter plates (Maxisorpmbtasiadlales coated overnight with 5 gg/ml

nicotine coupled to BSA (BSA-NicBO1) in PBS (pH 7.3-7.7). After

washing (0.05% Tween 20/PBS) and blocking with 2% BSA in PBS, sera
[003}re atiolar xamfErentiomsbinssme dsgomh o Fragiod Sk o eretapplind to

recobibigimde feodiese patiop et dram 9GP by Mesbapngr ity REaiainE HBadsVT ps,

cia).. After 2 hours incubation at room perature.the plates.
and S i S, Bl
condifipn e Sngep ied- (o) repsegeskip thengerimomeise dreHcl g@isgrablbit fr VLP or the
reas@bIRDEAEVIDR: |, 7ymed), IgG2a (rat anti-mouse IgG2a, Pbarmingen) and
IgE (goat anti-mouse IgE) were added. After 1 hour incubation the plates

were washed and the color substrate OPD (Fluka) in citric acid buffer was
added according the instructidié/8¥iii& manufacturer. After 5 minutes the
eQlgERAGHRMYRS SIRRPE AW itH o ¥ dﬁ?@@m@ B&hﬁ%bﬁ\ﬁjﬁ%@ﬁ;@%@&a@ﬂ"
were read in an ELISA Reader (Benchmark, Biorad). ELISA titer was
defined as the reciprocal dilution of the serum which gives a half-maximal
[0023pticald envsiiyesigmah(@Ds 6ig6} ifothendplits Ao [OO 22444l stheh (2 bR @ Eing

Langh BVANERRzNIGYACHass induEsd Digatingsspasific.anitodies 198 lsyel.

comparable to antibody titer induced by the prior art Qj3 VLP-Nic vaccine.
The (RFEYASSIG &f S60G0SFPE T ERETAEPLBSHISS Sy eessinel Kans-fiteistosycotinine
withseetmpiio ksffrib addr&hmidetoarigmupalied wivasdied fasatbentaiabigted

with chloroform, concentrated on a rotary evaporator and recrystaliized from ether-acetone.
Reduction of the methyl ester with lithium aluminium hydride in ether then produces trans-3’-
hydroxymethylnicotine. The O’-succinyl-hydroxymethylnicotine is then produced by the
addition of succinic anhydride in benzene. The solution is concentrated on a rotary evaporator.
Activation of the carboxyl group is subsequently achieved by addition of EDC (1-Bthyl-3-(3-
dimethylaminopropyl)-carbodiimide) and N-hydroxysuccinimide (NHS) resulting in the N-
hydroxysuccinimide ester of O’-succinyl-hydroxymethylnicotine (in the following abbreviated
as “Suc-Nic™).

[60221]  The prior art Qf VLP and the Qf 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



response at day 14 and day 21. As shown in FIG 3, at day 21 the IgG

titers for the Q[3 VLP-Nic of the invention vaccines were similar to the

titer of the prior art Q[3 VLP-Nic vaccine. [00225] FIG 4 shows the

wanibgeethae titers of the subclasses IgGl and 19G2a at day 2L9Reas4iR%000

by ELISA. The prior art Qf3 VLP-Nic induced a Thl type of immune

response with a high 1gG2a titer. The ratio of IgG2a/lgGl titers was about

0.5. The RNAse-treated Q[3 VLP-Nérf did not affect the IgGl titer, but

drastically reduced the IgG2a titer, resulting in a ratio of 0.006, and the
conesipLih il el wias el dadiLiFRPLRI Yo R EPHIRRIOVE PMAR 1x, 5%,
50x y & 6%s emd [ HRTk @Bar\dx BN imd deaivresdinduwoadtigleemnigGbiitcib uteime! The

e T T

liquid ajiReep a SRt adlptte U MisPERF e NeENE AE KIS chidyRiaes on the
surfstetec @l uhdéhespifoiasuinateid WoHa. e eassRm bieel &1 3ov )Rl iGas termed

Similarl IgE. could be | d in, the sera vacginated with the prior
e S 1 BN S A1 PG St A PO e oo o
VLP-Nic maintained high immunogenicity while the immune responses
have been shifted into a more k2 typezrgsponse without inducing the
production of IgE. EXAMPLE 9 Coupling of GnRH peptides to the
reassem@%é’é(ﬁf\?ﬁj"[ﬁﬂ?m Bt ‘g’rfﬁfaﬁ‘%?és
comprising amino acid 1-10 of GnRH (SEQ ID NO:1), extended with
(A) Enmepizatpstefimecas attachment site for coupling or with two glycine
[6023Yidud<B pleskaoti/ $teinie Befidumias wittachnwantsitayivereiebomicallyprior ant

thesized: 5 CGGEHWSYGLRPG-NH2 (SEQ ID NO:2). . .
O BB Y b R B i C o i iorne
deriaEY§\iES PGNP I HRASEQ Yer dhapd Gp RANC:h BAYS it IBP@E injected
subdBeniEyNEs D Pentigasigicisaupiecioreassambied @13aYk Béfinization the

. described belqw. [002281 High coypli fficiency (390% of mongmers
miod S g ere Gy RO (LGS e ) A ate
boogihHies/AlsRsinsyspetiiaaritodheders binemtywsdetsentined bsdrhad Q(3

VLPs (2mg/ml) in 50mM NaCl, 20mM Hepes pH7.2 with a 20 fold molar
®) EXRESS of SMPH (100mM in DMSO, Pierce) for 0.5h at 25C. The reaction
ISsubsequently dialysed for 2 x 2h WO 2006/037787
00228} T/ EPROBEO HEOBAMBiagrai NStROmidcoped piatriight 4@h Ysignll hidbfine
coud ¥V BgHalER . RIS, 1B FBEROYR W eARIen SNRH: G HRIARORICS Gk,

in DMSO) is added in a 7 fold molar excess and allowe to react for 2 h'in
and Rlgekie i aPEOCRER t6s HE aldrhat BlernyAiuipamit 2niia/1%
FCSHBSeBqpdetc2tivo seIpb verawenujRiselqaapitd@gG by incubating with protein G beads

(Pharmacia). After 2 hours incubation at room temperature the plates were washed and HRP-

labelled antibodies specific for mouse IgG (goat anti-mouse IgG (H+L), Jackson
ImmunoResearch), IgG! (rabbit anti-mouse IgGl, Zymed), IgG2a (rat anti-mouse IgG2a,
Pharmingen) and IgE (goat anti-mouse IgE,) were added. After 1 bour 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,804, 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.

[60224]  All the Qf VLP of the invention -Nic vaccines induced nicotine-specific antibodies
to a level comparable to antibody titer induced by the prior art Qf VLP-Nic vaccine. (FIG 3).



1002291 Intermediate coupling efficiencies (82% of monomers carrying at
least 1 peptide) for peptides CGG-GnRH (SEQ ID NO:2) and GnRH-GGC
(SEQ ID NO:3) are achievable by derivatizing reassembled Q3 VLPs

wdmegn)#x20mM Hepes p147.2 with an 18 fold molar excesgQfmMEsoso
for 0.5h at 25C. Reactions are subsequently dialysed against 20mM

Hepes pH7.2 and coupled with a 10 fold molar excess GnRH peptide
(10mM in DMSO) by incubation onga thermoshaker for 2h at 25C. [00230]

upling. of peptides, C-GnRH (SEQ ID NO:4) and GnRH-C (SEQ ID
B Bk S Bl i o AR R 50 DR 2
respR@ ] dale peend Ty 2 vifls sho®n fiolBIthd)ar s th SR ks Gon Md QD WIFic

of HOI9eRRAt2bn foNRNASHL OV EHRIGNE SHalYSiSoRHRINE 2B Fiengs
7.2, High (>90%) and low (60-71%) coupling, efficiencies are
008k 115 A5 BRPIRATS AHIGR B BeL RS RECH P eGRa sdas 21

meagiittd BY GHISAJTRSpodd amQPay BROSsStofpeptitliel (el fimbS @pponse with a
high BPRGHME |ﬁ5§§&@9@@5ﬁ$ﬁ'¥&@9v@8 aRsh 43I RORES PkEFop vip-Nic

_. overnight tgQ remove uncoupled peptide. The Q3-GnRH coupling products
did ngt affelh b d8fah ity R Srastistix dedire e lpsit B o BLBEGER A 06,
and thelovirelf eatidifiprisr @3s BShikéd coupding) tpnbdpeks we M Rafiedeassembled QB
RS Sy i R T S
QB ¥&&dN¥or Eﬂiﬁ&eﬁséA‘Mﬁ%ﬂe‘&@é&%ﬁnﬁ&%ﬁﬁl@d%@%ﬂ%&ﬁ@%@ a
moro THIeypv entiomsd Ghnatdr dwepieasyacab i Qs snbkeTpadiicl ®d dgktied in

[3)..fr (2a/ i), A tr d virys-like, .
oSG T R SR N ST R e
the s¢78 YAFGRAIRS Wit ikseTopr QR 265N0g/1), fr (2g/1) and GA (2g/1), are
[00236TIVatrae dati ¥hdv/thde BbhaMBIHIER IQpCeL ParRienSrifRGEH I iBOMHAESSIy

.at 25C and then dialysed against 20 mM Hepes p148,150 mM NaCl, = |
Y S R R R e
the yyduerimiefdgt0.5 g!1) are incubated for two hours at 25C in the presence
of 1 mM EDTA and 10 pM, 30 pM or 90 gM TCEP (Pierce, Perbio
Science). The WO 2006/037%};@%005/055009 64 coupling
products are analysed by SDS-page. 3 antigen density of the vaccine is
determined by densitometric analysis. EXAMPLE 11 Fusion of an A(31-6
peptide to the CHBHRRRL SPEHE ospydas tsrietrersrelad 8-V pBsition 19 of
the CP extension [002321 A primer annealing to the 5' end of the Q(3 Al
[{ngene and agimer annealing to the 3' end of the Al gene and comprising

duitiotsi{p Yosdrs errtidle raesies samy g Eiap3acg 1-10 of GnRH (SEQ ID

NO:1), extended with either a cysteine as attachment site for coupling or with two glycine
residucs plus a cysteine residue as attachment site, were chemically synthesized:

CGG-GoRH CGGEEWSYGLRPG-NH2 (SEQ ID NO:2)

GnRH-GGC pEHWSYGLRPGGGC (SEQ ID NO:3)

C-GnRH CEHWSYGLRPG-NH2 (SEQ ID NC:4)

GnRH-C pPEHWSYGLRPGC (SEQ ID NQ:5)

Peptides are coupled to reassembled Qf 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 QB
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



peptide, of sequence DAEFRH or DAEFGH, are used in a PCR. reaction
with pQ(310 as template. The PCR product is cloned in pQ(310
(Kozlovska T.M. et al., Gene 137: 133-37 (1993)), and the VLP
ising fusion protein is expressed and purified in similar_ condition as
V&eg@@éggﬁf Example 1. 1002331 The purified Q(3 VLP- A31-8/ T t8°5E~500?
disassembled as described in Example 4. Purified. Q[3 - A(31-6 fusion
protein (2.2 mg/ml in 20 mM sodium phosphate pH 6.5), one polyanionic
macromolecule (2 mg/ml in water), ffea (7.2 M in water) and DTT (0.5 M
agajpsty QY Herernidde? @ e MaecHRUNMXYGRSislvEia whdan tsustoryp rotenqted
SMBH AarHpbeidh e REDRYSTY @\RARIAHCMISIO ML GlRsdalh WSS @NY react

AR DA R B s

to resRovEHEGSERIechisAiddnacromolecules are: polygalacturonic acid
[00£28000RRe0; atk Itilirpobybreisita s et AivAM3R00 30800 fet 84R8004c)

for pegliEd C I RS AR R GROREY SO e iatine
deriyatae feGsmplehiehidhPpimersibddiagnidt theeeptiddceitf shel ATRd -Golar
excRRRINS AL BRAUEACS. PAERRIQLPAEEGH,and Bfiaﬁ 9&%&%&%@ Lh2 Hepes

f
compatible ends and additional nucleotides “enabling in frame insertion, °
PR SERE RE ELRId sriateseine it deride:o0pdn kb ROy dxcubation
on Fhotmbsigks: 1883 812GPA93)) by standard molecular biology techniques.

100236 syl e ﬁ@?@é&iﬁﬁﬁ@ﬂ? rg%%graﬁﬁe I E‘é‘#ﬁ KPRV i

after digestion with Bspl19l, and oligonuc es coding for the sequence
perfgried by deivpapearsrabietR Nars (efsedel fo2imfdfaece BfTRgwitea 20
foidi@ﬁta%eifbt/ﬁEBi&FQﬂS esoﬁhlm K:bgm@ge%%mggta@iw&%me%yi@%%Q%ltthﬁas_ sis

W 7787 PCT S right qrientation are gnalyse
aga@%éqnuggn%%%e.s E&%r%és%)?ﬁ% a%? gléﬁf%agticl)oﬁv o&ﬁ“gqcémcé’ﬁgiﬁ%ig Btst&in e
obtaingbleckyli I TR ubHiPK 80 2 ikeppefbriive oatou B eritin Mok, 74 &id

molah, dRE6s QEg@@@%ﬂﬂ#@ﬁ@bp%&s&eﬁk}aﬁfﬁ@m@gggs?@mg;@cpﬁg\m%qm
are per. ormed using a Sepharose CL-4B or Sephacrﬁl S-400 (Pharmacia)

Flonga B TREART S B MEEEr A aP oA GG S, Ahelies apucts e
centoifiifeechiny/ swpersunce ssivangetdiltoat RIpSmiifiEagio usdepedatmilardydrishe Qp-
cedure described for Q3 | e l.[Q0 ffied chimeric fr
Gﬂﬂgilﬁl?lgﬁ-)u &(J!ﬁgr?s& ggbg %é%sné:?néé%g%“ escnb?ﬂlrﬁl&%%% ﬁg&uﬁﬁé@ fpd
OnBtEG1Q6 frstodingr tnahe (2sPentigmpemids (ARQSEH NG phtsphade plabee used
for %gﬁ,g@lyanionic macromolecule (2 mg/ml in water), urea (7.2 M in water)
and DTT (0.5 M in water) are mixed to the final concentrations of 1.4

mg/ml fusion protein, 0.14 mg/ml of the respective polyanionic
macromolecule, 1 M urea and 2.5 mM DTT. The mixtures (1 ml each)

EXAMPLE 10
Coupling human IL-23 p19 to the VLPs of the invention

[60231] The reassembled QP virus-like particle (2g/1), AP205 (2g/), fr (2¢g/1) and GA
(2g/1), the RNase A treated QB virus-like particle (2g/1), AP205 (2g/1), fr (2g/l) and GA (2g/1),
the Zn304 treated QB virus-like particie (2g/1), AP205 (2g/1), fr (2g/) 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 pH8, 150 mM NaCl. Human IL-23 p19 protein (SEQ ID NO:7,
0.28 g/h) protein and derivatised Qf particles (0.5 g/1) are incubated for two hours at 25°C in the
presence of 1 mM EDTA and 10 pM, 30 pM or 90 uM TCEP (Pierce, Perbio Science). The



are 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
are: polygalacturonic acid (25000-50000, Fluka), dextran sulfate (MW

wePaRand,40000, Sigma), poly-L-aspartic acid (MW 11000 apgr2348%0ss5000
Sigma). EXAMPLE 13 Coupling of Peptides Derived from Angiotensin |

and Angiotensin Il to the reassembled AP205 VLP and GA VLP and the
Immunization of Mice with the ReSUéHing Conjugates A Production of

Ju tes The fallo iotensin p tlde m0|e were che |caIIy
e T IR AT o e S R T Brefemned
by desiogiest2it) anBIR¥AY IHPFHLGGC (“Angio 3"), CDRVYIHPF14L ("Angio 4"),

CHPFHL ("Angio 5"), CGPFHL ("Angio 6"), CYIHPF ("Angio 7"), CGIHPF

("Angio 8"), CGGHPF ("Angio 9' hx%@f[_# QC ("Angio 13"), DRVYGGC
("Angio 14") and DRVGGC ("Angio hey are used for chemical
coupling to the reassembled AP205 or GA VLP as described in the
folinsitmp QOB B T{pepipizpti desAgitnistof Arglf Al Aealittiomelfid alpofition
the reassembled 2 mg/ml W@e‘?ﬁﬁﬁe\ékp in 20 mM Hepes. 150 mM
NaCl pH 7.4 is reacted for 30 minutes with 587 | of a solution of 13 mg/ml
Sulfo-MBS (Pierce) in H20 at 25C on a rocking shaker. The reaction
[00333lution is’immbsenpaémlyodial)ﬁzmdwfchefmﬁ%hm agdingtiddr afi28ling\b the
3" ctPRPEh: 120 MMl A8l GraR0% LODR AL é}gzmg SAUER ModRs

Is then reacted with 2.8"111 of each o rrespon peptide
Pepfﬁéckfsﬁﬂﬂﬂwﬁ(lﬁ@ﬁ%Pfo?ﬁWﬁﬁur@ﬁaﬁiﬂé W IR oetodR7 g7k pQPLO as

ternfiktd. /EECZﬁ@ﬁ/%EQQ%s%%HQJ%m@ ghakistalhe 1eagtion x-S 133.37
subseguenai'dlalyzed 2x 2 hours against 2 liters of 20 mM Relies, 150

(19531 19 Breqopripog  B5ioagT R I8 RIS i mudfish dp Aifwiar conglision
as déssﬁ:luhmrﬁ@hﬁp&nllof the reassembled 2 mg/ml AP205 or GA VLP in 20

HeRes, 104 Nep ﬁ(tgé 6%&5 %E%ﬁnaﬁ%d“eig‘%%%énb"% %,!a?ép?e 4,

so ution of 200 mM SMPH ccmlml elmldoproplonoaml
Puﬂﬁe&aﬁﬁate%ﬁirér@é)qn mmg@(&ﬂzg@@m%m@%hmmhm@t@aauém one

poly%ﬁib'ﬁ@ﬂ;%:ﬁﬁ'@&@ﬂﬂ@ Imﬁ@%&aﬁg@ﬁceﬁg %h?w%aglmcga%éxﬂfﬁ%@% in
S m a lalyzed reaction

e R e T T U o e A SBP SLPS OB
TGSP%MWMMWE@MSW figealdnd 2§ a2 DTTofte rocking Shakeach)

are ﬂ@z&a@@%@Ixélsr@:@,sz@hﬁﬁmniﬂwdﬁtym R¥ HOW 2 a02IRShE-AHE! Srith

1?1)20 m HelPes 150 mM NaCl, pH 7.2 at 4C. B. Immunization
3.5kDa cut o e polyanionic macromolecules are: polygalacturonic acxd (25000-50000,

Fluka), poly-L-glutamic acid (MW 3000, 13600 and 84600, Sigma) or tRNAs from bakers

yeast or wheat germ.

EXAMPLE 12
Insertion of an APB1-6 peptide between positions 2 and 3 of fr coat protein.

[00234]  Complementary primers coding for the sequence of the AB1-6 peptide of sequence
DAEFRH or DAEFGH, and containing Bsp/l9 compatible ends and additional nucleotides
enabling in frame insertion, are inserted in the Bsp1191 site of the pFrd® vector (Pushko, P. ef
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 Bsp/191, and
oligonucleotides coding for the sequence of the AB1-6 peptide and additional nucleotides for in

frame cloning are ligated in pFrd8 afier the Klenow treatment. Clones with the insert in the



[00239] Female Balb/c mice are vaccinated with one of the nine
angiotensin peptide derivatives coupled to the reassembled AP205 or GA
VLP without the addition of adjuvants. 50 g (Angio 1-4 vaccine) or 20 jig
wAB@ipR-9syaccine) of total protein of each sample is dilutedp ¢} BBt ss000
200 | and injected subcutaneously (100 gl on two ventral sides) on day 0O
and day 14. Mice are bled retroorbitally on day 21 and their serum is
analyzed using an antgiotensin- sp%gific ELISA. [00240] It should be noted
righ%h%it ttgae.human alndeé e murine, sej%uence_s of the angiotensin peptides .
BTN &5 PR Yo SRR B PRSI SRS, RIRHARAN Aot Bsion
protgipdm¥p el MMt acEined K82 njusafes)abspdetivithd toPuSISING,. ef ol Prot.

apgintensgiveEsplde Malelits A% g MG, daieiminanidn Accu ‘
izg_a;e in eﬁfioﬁ?ga vg@g%ation %%%r?sgf awg%lf-anti eni%EXAMPLEq%Qf%%&

& AR P LSRSY PR Al e B ammonium
sulphiro gatiopucfied 0D 8wd scetbsdsparbdil0Ra] hGERBIG sipe wetitarly to the
pm(jgg@ygggrgogyfmj&gtm@Méjg@neously 150 ug of Q[3 VLPs chemically

liked to the LCMV-peptide gp33 (KAVYNFATM) (Q303). One group of
[0023%ke rErepvEfoh thimnef RT3 3 Bhntitso berisesaembledsthdesenibebia Rasmple
4. PHAAROMWIR Q{ FMeR Ractiab walgHeas SR dda:ihe JHESRHESERT 6.5), one

different amount of poly-L-glutamic acid (Q[i/poly L- Glu/x33 with 0.1 m%d ]
POLSARORIS TRGTACAT'D. 4 g B Bﬁ‘ﬁf)t-ﬂﬁ}té?a?égéa’dﬁﬁﬁh%’ﬂ’a%Ta{@rs in
watdyjowd movedimanthenfaet @nimeatsiwasdnadysethiofthe expeainsi@ndahg/ml of the
ron AR SRS Dt O\ P00 3 T RIS PRTRO05R000

3lood was coIIectedoin_FACS’ buffer (PBS, 2% FCS, 5niM EDTA, _
are diphizefh ReA 18Y5 76 it ST AHATSE- 2B ord Nes bl & tvsinecnenbaugs with
3.5 wilthdinteoffp IBeppyitish{irioi mmronec@idorde:U6)sinlianechhy staintagyios @00,
[ [ I H-mQu D8a-anti
e SO B LR, P Bl WA oo g
334@DS-I§}’2?PI9 Solution (BD Biosciences, San Jose, USA) for 10 min at room
temperature. Finally, the cells were analysed on a FACS Calibur using
CellQuest software. First of alhg}ﬁ\ffﬁﬁﬁ yyere acquired in the forward
scatter and side scatter and the lymphocytes were gated. From this
Coupling RbRSREISS PETETS i ome By sniie] piseazicensic B & Ap Gassaidad 495
were rMeasuidAWhP tid ik Zranchizhdod oteaies wes pRatahng erupaLt
of gp33-specific T cells were calculated as percent CD8 positive, gp33
ositive cells on total CD8 positive lymphocytes. [00242] Flow cytometry
‘gngry%%wg&%ﬁ‘@ﬁﬁﬁne of the Q3/poly L-Glu/x33 samples induced an
mmnsiﬁﬁmmﬂg%gﬁ%fgﬁgﬂg%w% &&ﬁﬁ&lﬁ@%ﬂ@éﬁ%ﬁ ?nimr?ls
eiv t x33, (see the .
wozﬁasﬁgé%%w gp3 %n;%%ific 1I')Cell @%ﬁge € micée WG{}%{D go 27,
DRVYIHPFHLGGC ("Angio 3"), CDRVYIHPFHL ("Angio 4"), CHPFHL (“Angio 57,
CGPFHL (“Angio 67), CYIHPF (“Angio 7”), CGIHPF (“Angioc 8”), CGGHPF (“Angio 97),
DRVYIGGC (“Angio 13" ), DRVYGGC (“Angio 14”) and DRVGGC (“Angio 157). They are

used for chemical coupling to the reassembled AP205 or GA VLP as described in the

S

following.

[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
pl of a solution of 13 mg/mi 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 ul of the dialyzed reaction mixture is then reacted with 2.8 pul of
each of the corresponding 100 mM peptide stock solution (in DMSQ) for two hours at 25 °C



challenged with 1.5 x 106 pfu of a recombinant vaccinia virus that express
the gp33-peptide. 5 days later the viral titer was measured in the ovaries
of these mice. A single cell suspension of the ovaries was incubated in

wiShiRlsRilytions on BSCA4O0 cells. After overnight incubation aty %Yl,%l,g (é/o%( 09
CO2 cells were stained with crystal violet (500 nil 96% Etha rysta

violet (Sigma C-3886), 8g NaCl, 450 ml H20, 50 ml Formaldehyd) in
order to visualize plaques in the cell layer derived from virus induced cell
lysis, The number of residual virus in'the ovaries was calculated as

on Bﬁi&%f&ﬁ‘fﬁ g RFTTACHORTIRHE B SERARSHIHEUYAES St St ARRAF 2 liters of
20 rhilg tBpin, Mfoavedelk gHiedraassembled Q0 VLPx33 vaccines compared

{auﬂﬁlé theg é%%a&ez magg% reeeled g PIoE Al QIZNEPS31GPR Tgég'g-eE otk 2

CD8+ Plague Forming Units naive mice

AR A A T PET S TR BHhGo o s 30 minuis
witHQSd Pl yolf -£5 ko {idn no@/mok) xS0 et/ (s@c@ﬁ%ﬁﬁ@@ﬁﬂﬁu@&ﬂ%ﬁdﬂﬁﬂ&

hex;gno mg: g %&é&%@ O 057)(%)82 3X gv%)élP 6'% ;}so%tm 18 subsequently

diaip@dlvm@@%@%@mm Ekmppylﬁmals@ PMigasled)(2 wLAPC. 514 il
of @@ﬂﬂ?ﬁ&&&ﬁ@&%ﬁ%ﬁ%ﬁ@@(ﬂh@ﬁ toslueedimawIne JesRANsese '%oﬁ’%ﬁ SO{OO
u% TNI?(E) §|n ff%ﬁ%nfgg VLPgJOr%%gél fu3| protei EQI

P@S’ c% CORSIStHG™® nc%ys ainé contaimin T Pié §tF tgdl%f?a"t“’”
mixthre ihashreguniindialed S tehaysoeisgchiiiery o6 2nmivd lacids 78) m38aCl,
pH phthadmmature protein) was recombinantly expressed in Escherichia coli

and purified to homogeneity by affinity chromatography. A solution

containing 1.4 mg/ml of this protein in 20 mM HEPES, 150 mM NacCl, pH
7.2Bnas ihcubsitatidor 60 min at room temperature with an equimolar

[0023910UNtR{aTCRT/d ARRASHAalion ofRDQ4. of 306 mg/mlRHaraLt O&&%dc
M HEPES, 150 mM NaCl pH 7.2 was then reacted for

VLP in 20
e O OB RA5 A1 S bR B Ao, SO
ng (BMBO)4 Theeirgotion splidtigiv Wasvdialyspd attd fiagainbStdtiaanglc is diluted

in PQ@%%@ ;Hfa%Q ﬂ%t@&%ﬁﬁ%@h&% fﬁf)@ é]%r%%n\de&r“'al s%'ésﬁ ' ﬁQ}? %9[{1%%@

gl of the derivatized and d solution was mixed with
14. ﬁ%‘ AP rederseihite Py AR deYA %ﬁﬁ&f’eﬂr@a SREEE FheRseeNS T GReRRtElqEpnsin-

spedificlidted for 4 hours at 15C for chemical crosslinking. Uncoupled protein

too34}s remaaEhY BohaRHalyBie Al AARINS LR LSIG 68/ ARE £Slensin
membranes with a molecular weight cutotf of 300.00
peptides identically correspond to each other. Therefore, immunization of a human or a mouse

with vaccines or conjugates, respectively, comprising angiotensin peptide moieties as antigenic

determipant in accordance with the invention, is a vaccination against a self-antigen,

EXAMPLE 14
QB VLP reassembled in the presence of polyglutamic acid led to the abrogation of a CD8+ T

cell response

[06241] CS57BL/6 mice were immunized by injecting subcutaneously 150 ug of QB 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 (QB/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.



B. RNase digestion of Q[3-mTNF. [00246] 300 1 of the prior art Q(3
coupled to murine TNFa (Q(3-mTNF, 0.7 mg/ml) obtained from Al were
incubated with 3 | of RNase A (100 mg/ml) at 37C for 3 hours with gentle

waditatiess7dhe degree of digestion of the RNA contained in thepEiey,adkssono
Q(3 was checked by agarose gel electrophoresis of an aliquot of the
reaction and subsequent ethidium bromide staining. About 95% of E. coli
host RNA was dlgested after such g,7treatment The RNase- treated

3-mTNF was di ss of 20 MM HEPES
R R ey S VR i e ek P
mlﬁlﬁﬁﬁifﬁé@ﬂ%lﬂﬁfiﬂhﬂ@ﬂ@(@hﬂﬂﬁdﬁﬂhﬁﬁﬂé Yathatke bgiBiepppiok (Peyenmune,
oxfmntgﬁbz?odlawga Bf@@&t{g%@@&ﬁlﬁn;{'\ﬂ?c 2@ 9f 1R REDIBLY MHELh-mouse

diluted in PBS é 00 gl and |njected subcutanequsly (100 | on two ventral
CDiergad %Qf ety TNy 1. o Rt iR rrstos BN Ot e erd with

BD@&#@S@W@W@%BIEW@@QSM@@tWMGM%rumwmramre Finally,
the Qﬂgev@@?g}%gi E&J%A\/}é%%%@&%? 7@&18&:11/ &%%8935/@%? 91981 @95 Qeiis were

ELISA [00248] Microtiter plates (Max sorp, Nunc) were coated overnight

ACAUfTReh eI forREhIBHER A ditl el HB"'d’éﬂEPH?ﬁ)ﬁ%ﬁuB’ﬁr%ﬂﬁ‘ﬁdal Fge;n this

lympitergtapabtiveitdethe izpiffe P ihbelibt md B UYRT, iR s sbecHic iREgnFd with
d

the FTh Qhd %ﬁ%@é@é& rcglgéct{é'éa %ﬂg ﬂc;ll_xhjt érgﬁeg i &? %%%%?c%ﬁg as

ELISA substantiall the same as descrlbed in EXAMPLE 8
percgnt (R} EFEYH ST TSNS el Okl R Brwtisd Rk e ated
100287 B- MA- mme@m@@ﬁlaﬁo@@ﬁcm@tfammwmsmﬁpoz}he@mmar&amptes

mdu%@ H%}%éﬂ)g% 3%--5 #, P&ﬁ gérﬂ%]% LeiP Onse W h a htgﬂsl celvmg the

titer. The average ftatio'o t|ters was a outO

Pﬁom&&%@a%&w&@@% NF did not influence the 1gGi tlter but

goozmsnoaﬂyr rbdueeskifent@ts3a tHergpesulibagiin a ralio @ER35hENB&R were
at t at £ ne responses induced he RNase- tr ted

e e G e Ml P M i

daya&?idh%@r@tsﬂ&%maw@@smﬁ hehoraratiereofdbpsisdnd s ispltisesprivion of
the @r&@(&z@mbtﬁa%&ﬁls&xa dntabigongSiZe l9H l&@?aﬂﬁﬁghpﬂfaﬁmton at 37°C

o S TR B pdRE 7ER  o ° HBB R  (iama

C-3886), 8g NaCl, 456 ml H,O, 50 ml Formaldehyd) in order to visualize plaques in the cell

layer dertved from virus induced cell lysis. The number of residual virus in the ovaries was
calculated as plaque forming units (pfi). The plaque forming units were significant higher in
mice received the reassembled Qf VLPx33 vaccines compared with the group of mice received

the prior art Q VLPx33 {(sec TABLE 1).

TABEL I
CD8", gp337/ CD8” Plaque Forming Units
naive mice 0.18 % +/- 0.04% 5%10" pfu
Prior art QB VLPx33 1.43% +/- 0.49% 2.5x10° pfu
QB/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% 2.3x107 pfu
QB/poly L-Glu (0.4 mg/ml)/x33 0.22% +/- 0.07% 2x10 pfuu




Coupling of murine TNFa (4-23) peptide to the prior art Q(3 VLP and to
the reassembled Q(3 and AP205 VLP [002501 A solution of 3 ml of 3.06
mg/ml intact Q13 VLP in 20 mM AEPES, 150 mM NaCl pH 7.2 was

wW&36486:19560 minutes at room temperature with 99.2 Al of g, SMBHL. < 122000
solution (65 mM in DMSO). The reaction solution was dialysed at4 C

against two changes of 20 mM HEPES, 150 mM NaCl pH 7.2 for 4 hours
and 14 hours, respectively. 69 1 of fhe derivatized and dialyzed Q(3
solution was mixed with 265.5 Al 20 mM HEPES pH 7.2 and 7.5 1 of
MTNFa (4-23) peptide with seEgid Sitdchinent site CGG fused to the N
@RS (RBsEAQEVIDN upRAGH3FHS TIRICHERIOEERN e Fohpanses
DMSO) and incubated for 2 hours at 15C for chemical crosslinking.
Uncoupled peptide was removed by 2 x 2h dialysis at 4C against PBS.
A Coplipieef progediSimsecanassdoRhVIR, SDS-polyacrylamide gel
[oead4agler reducingeandidiensi0aasth SIRRnFONCHIGREAE aRRlifddOtinker, a
hex Y 41% r%utlr{,gjE NFa 4-2%)“'[0 the reassembled Q3 and AP205 VLPs
RN RTELE TR N TS E TP aHIGE T BrER S 3
of the themgtuRs JRGABD Wag L itceahimiady(seprcRBLiE Eycharighialyalicsed purified to
hondBigAABRIaH M&MMQQ&%@WA%{M@&H&B%%@ g/ EQGRRRE Rorkf th 20

. This is to hydrql the encapsulated RNA, preferably nucleic.
mMZ%%QsE,%o‘ QRS RESoBId 10 pTEL BRI &b RATHE P S Bith an
equioanirifirgedtaf TABOO rpm for 5 min using a rotor F45-30-11 (Eppendorf))

epar redgi o] f ) leQt 0253
T L e e e
NaGhbSpHavebtiverpadted fidhaemsiod somedrmadenivdads sdnmple SMPH

soluVitﬁf@S_ﬁJsfmﬁi%dﬂm bgdriy @a&?ﬁ:}%ﬁlﬁﬁﬂ%{?@&%ﬁﬂ%ﬂ ihese %@éﬂiﬁgvﬂf _ul\_éhal;ges
ata | rption rapge below refers to "absorption units"”).
of 2 R G TP RO 7 S B CoOF P i vt B FERepaeind
dialj@EPHA Lsdivion vele ofigiel coic AN ATHO eade8PaN ANt piRGRINABEREGfeduced
igigal lgi 1ds,,i lated from t sorption
o AR i
Pmtﬁwwhéeﬁmdéah%éhg%}hé@i%% fhd Sanspiess RBS wwina shbeldsn eriamBmenbrancs

withl2AfldcularAxstrRge RN sone@ration g RNA per mg VLP Samples or
gg RNA per mg protein in sample 3

B. RNase digestion of Qf—~mTNF,

[00246] 300 pl of the prior art Qf coupled to murine TNFa (QB-mTNF, 0.7 mg/ml)
obtained from Al were incubated with 3 pl of RNase A (100 mg/ml) at 37°C for 3 hours with
gentle agitation, The degree of digestion of the RNA contained in the prior art QB was checked
by agarose gel electrophoresis of an aliquot of the reaction and subsequent ethidium bromide
staining. About 95% of E. coli host RNA was digested after such a treatment, The RNase-
treated QR—mTNF was dialysed overnight against an excess of 20 mM HEPES pH 7.2.

C. Immunization of mice.

[06247] 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 ng 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.



| Prior art Q(3 VLP 316 2 Reassembled QO VLP in pGlu 2 3 Purified Q[3
coat protein 0.3 WO 2006/037787 PCT/EP2005/055009 71 EXAMPLE 18
Coupling of maleimido-GnRH to the prior art Q(3 VLP and the
wBassembled Q3 VLP. (A) Preparation of maleimido-GnRH 10s/055009
Peptide GnRH is chemically synthesized according standard methods.
MBS (m- Maleimidobenzoyl-N-hydroxysulfosuccininiide ester) or SMPH
(Suceinimidyl-6-[13- maleimidopropignamido]lhexanoate) is covalently
attached to the amino group at the N- terminus of the peptide. (B)
Transformation of the amino groups of QJ3 VLPs to sulfhydryl groups
D. JoO2%6] The prior art Q[3 VLP and the reassembled Q(3 VLP (stock
tioRy S) mjxed.with M,sodium phosphate pH, 7 and
[ﬁoé%r};ingﬁl%?ta%i %%Smkﬁfﬁgg ’sgﬁuf?g iﬁe'BM(g]@% o finar ; 8%0‘3% ra%ioHE/ ml
recayibpngng A0 VN Bo.5Ohen fdtemetingtiph o8 ptatdgsHtiteanandl Bierifiter of different
sub&lal Q0! ap62 ) RE YR i P GHRARIIOR B B QA 15 RSWOE Wra

subsequently the excess of non-reacted 2-Iminothiolane is removed by ge
werh (FLHTBHIEE RR LA Sebstanfab ghe sapustndrssibssUinAet MPRLR 8 dified Q[3
[0024BP SAUBLE a2 ashencahitation ahappiaX ak. AJPHTNKCIHE OmBliRSiase-treated

f imido-GnRH [00257] The SH- ified pri t Q[3 VLP and th
o R RS I BB A W g SEUANE i i piyeed
Thigpwnekisenwith reiponsowithe digh 3#6itaiderGHRHstegk rasiutidp( 201V titers
wesdDAR@)aneNAcHBIBH RLF bt;ﬁ—trﬁw &ﬁ@&%@fhﬁ&é&ﬁ%ﬂﬁ'ﬁ%ﬁ@?&%ﬁ?ﬂly

GnRIl is removed by diafiltration u,sin%a 300 kDa membrane. The _
reduegt g J &St R eTENERRT ByEDSIPAGE Jurse RAMPBLR fort e dguppe
respiest{00ARBY Dhishte BINSsprigdasd € -AEDNFIHAg QIS FuacRsth RY (age Nthteshmune

i _gd [ s]g scribed in European Pharmacopoeia 4th edition, Chapter
re R LR i i e AR cooomiinciond b B o

art Q@ PBB6/037787 PCT/EP2005/055009 72 [002591 The test samples are
TABRB VLP reassembled in the presence of polyglutamic acid, the QR VLP

treated-with-RNase -the O(3 VLR .treated with ZnSQ4.and.the prior art Q(3

which Total 1gG™" 1gG2a IgG1 IgG2a/lgGl
prior art

Qp~mTNF 27768 £ 16318 1465 + 1107 1832 = 885 0.75
RNAse-treated

QB~mTNF 18681 + 9510 279 £ 164 1950 + 937 0.135

EXAMPLE 16
Coupling of murine TNFa, (4-23) peptide to the prior art Qf VLP and to the reassembled Qp
and AP205 VLP

[00250] A solution of 3 mi of 3.06 mg/m] intact QB VLP in 20 mM HEPES, 150 mM NaCl
pH 7.2 was reacted for 60 minutes at room temperature with 99.2 ul of a SMPH solution (65
mM in DMSQ), 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 QP solution was mixed with 265.5 ul 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



comprises RNA of E. coli. The concentrations of the Q(3 VLPs are
0.3mg/mi. The samples are prewarmed to 38.5 C before injection.

[002601 The animals used in this test are health adult rabbit with
waPRiRxigately 3 kg body weight. Three rabbits are tested ingeqah.o2Rs000
[002611 Briefly, the samples in the amount of 0.3mllkg of body weight are

slowly injected into the marginal vein of the ear of each rabbit over a
period not exceeding 4 minutes. Thg, initial temperature of each rabbit is

) D&U&&ea .of %emp%rature readings recorded for that rabbit at an

i Dk POt frh %6 Attt GRSTRiR breRsstkg snenrpuelid Ratidtaves
remgeathple 2 X1 diglyinandf€imgeratllB O fGapledapbivies vesthightgied on a 12%
spYSRPRISIReLetEad (RAIDAL RRkERs the 3 h after the injection. Record

the temperature of each rabbit at intervals of not more than 30 min,
100258 binmingiiat readitsnsnins peatied theanpkciiieT TIREedhpl imtheamarmhlyd
Qp b Abtgystirepinjegiivaveiie difference between the maximum temperature
and the initial temperature of each rabbit is taken to be its response. The
capability of the tested VLPs to induce fever in rabbit is studied and
compared with the prior art VLP. EXAMPLE 20 Coupling IL-5 to the
reassembled Q(3 VLP and detegmatipn-of its induced immune

responses BaMiRio2dr Goupling: brRNa theipsianamdBPYLP and to the
Q(3 VLP reassembled in the presence of poly- L-glutamic acid and

ermpnat]| its. | i _ M -5
O e S B o MRt Ry e
NalE0n R 3-Anfh FRERFiNREY 5B ¢D N A javhdralyambim snespiratd cBHA.
prefinaBly caltleindgdyjfiednRisonian QIS MLRanidhei(pdhieassembied iRere
ese f poly-L -glutamic_acid wer jyati wit x fold
e T Mo P A oI Tl bt i e
protefpredpimseion ips sliiiestuglagiesx volume of dialysis buffer consisting
[0025520 rmid HEPes, e QupdvhAais! ;Wi Zdﬁ;fé&flidepﬁ-byb?r Aays19.5 M sodium
cassettes wi WCO of 10'000, Purified mouse IL-5 w rereduce
R e S S e e o R S
seriqr et agdhe resopdmant W sdpe imenabistaptidnsnes helXpZ At ADrifers
to “aSMEEbﬁI @Ki/lh‘(ﬁ‘l)lzﬂﬁ Blfli_iﬁsé 121851 % @tt\aqﬁﬁcﬁft&ﬁ@fi %%6@95‘*{@ ﬁ@ﬁéﬁ ‘4%? r;eoﬁéhnce.
use IL-5, respectively, was incubated for 3 hours at.
100 R TSR 5 s Pt e 5 5 BB s U B
preferigwipleisaasidsib leaicirlathé fvasnabsofniolysialegtuadninmarkipesiparectount

that BCEQFAREIGRAAAN AL E 4 Rh0e opuPlng-ieestiops-weiedialysed 108k is
and again 6 hrs against PBS pH 8.0 using a 300 kDa cuff-off dialysis
sumpaneel I EARIG2%3] Five female BalbC mice per group were injected

subcutaneously a day 0, day 14

TABLE 3.
Average RNA concentration
1tg RNA per mg VLP
Samples or ug RNA per mg protein in
sample 3

1 Prior art Qf VLP 316
2 Reassembled QB VLP in pGlu 2

3 Purified Qf coat protein 0.3




and day 28 with 50 g, 25 gg and again 50 gg of either "prior
art-Q[3-mouse IL-5" or "reassembled Q(3-mouse IL-5" vaccine in 200 | of
PBS (100 gl on two ventral sides). As controls, five mice were immunized

v dax h-dgy 14 and day 28 with either prior art Q(3 VLP OrP%{i*Q}E\&[Bsmssow
reassembled in the presence of poly-L-glutamic, only. Vaccines'were™

administered without adjuvant. Mice were bled at day 0, 14, 21 and 28 of
the immunization protocol. [002641Nicroliter plates (Maxisorp, Nunc)
were coated overnight with 2 pg/ml ‘recombinant murine IL-5 or 2 sg/ml
prior art Q)3 or 2 gg/rnl Q13 reassembled in the presence of
poly-L-glutamic acid. The deteERANE®IG ®f total 1gG titers and the titer of
di g r by Hi rior.art or reass
A St R S S A
same as described in EXAMPLE 8. TABLE 4 vaccine time Total IgG

(A) RrepeatgGofigaizatigedaRHor art day 14 8964 2018 807 2.5 Q3-ml 5 day
21 46571 10011 4060 2.46 day 28 38035 10277 3927 2.62 reassembled

-m3lL-5 d 3 éu%a15§0 é0166 cont..poly-L- day 21 19057 <
M e s kBT S
MaleimidahenzeRoW S arer puii tHecinsidart-oystnogse- BMPHNd (Reccinimidyl-6-[B-
malsgaRberopitedR{Smeentsee) Lid daciieat, atilbpdies speciicdor sruding lhad N-
r%i%@-lL-S induced a Thl type of immune response with a high

1131'rr-11|:1r11 & Blﬂi%% ae . .
Ig§52a ttre. The average ratio of IgG2a/IgG1 titers was about 2.5.
Instead, immunizing mice with a QJ3-mouse-IL-5 vaccine which was

(B) masigopuh@iQi3hdd-Robh oo resssembledinibs nressnce of

poly-L-glutamic acid, drastically reduced the 1gG2a titer, resulting in an
average ratio of 0.0077. These data show that the immune responses

[003R8 ce dPByPRE QB VB Cadhs-Frtsssntiesh RGP pstgek -snlitanin F8) are
mixbdveitshifteld frodiva FHokjimneusid TespoDdRkDBiNIE TDRHRERMREEsASIon in
D Wi ' NS ed WO 2006/037787
N e i R
15 mie A claiarthirlRng: cSheistadsr 5 ifitpbpsrk o0ty Rbr RIS Acaiparysis, and
sub{efi2 oy} Gonsisievtlyotheasrt-Ll@ittepBhOW thecsains ipaNTHRIRSBesERex
st t P. Usi rigr art QI3 VIR induces a Thl type of immupe
O o S S B Y SRR e OB
L4 wgpd reassembled in the presence of poly-L-glutamic acid, a more Th2
type of immune response against QO is induced (data not shown).

(C) Coupling of maleimido-GnRH

[00257] The SH-modified prior art QB VLP and the SH-modified reassembled QB VLP
(1.4 mg/ml) obtained from step (B) are mixed with 1/20 volume of maleimido-GnRH stock
solution (10 mM in DMSO) and incubated for 1 h at room temperature. Uncoupled maleimido-
GnRH is removed by 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 Pharmacopocia 4th edition, Chapter 2.6.8., page 131-132, which is herein

incorporated by way f reference.



Eosinophilia model [00267] An experimental asthma model of allergic
airway inflammation is used to assess the effects of vaccination on
eosinopbilia. Balb/c mice (5 per group) are immunised with the
wgassempipd Q(3 VLP coupled to mouse IL-5 as described %@W}F‘Pzﬁi} Yooo
35 of the vaccination program mice were injected intraperitonealy wit
50g Ovalbumin (OVA) in Alumn (Alu-Gel- S) A third group of 4 mice which
received no immunisation, are also ipjected. After 10 days (i.e. day 33)
the mice received 100 g OVA in PBS administered intranasally each da}é]
1003301 R A4TRUFS QP Kb TASHEFRANIEGR P FERFs i R e e
QB NhfsremshettiwRIVRE $he Tfe CERsteanthingd Anse hndnhbgadvemadp which
o stai ; . : N ¢
o ol e e S I R s o
pf"%@&&ﬁﬁ%@?ﬁmﬁﬂﬁ@f"Coupling gastrin fragments to the

[002€0]sseThbledr@B Wek 00268} Tdne Hallvdngtgasstinvitagppeniswily lUEe8ody

wei@ﬂk?ﬁé@%%ﬂ&ﬁr@@t%@%%ﬂ' O%nthesized according to standard
rocedures. G17(1-9)C2: pPEGPWLEEEESSPPPPC (SEQ ID NO:72)

190298 1 7 Byietsp i i Pe HE eS8 St bofioveisht aes farigected
into (@68 GRIGRMNEHER KGNV MEDRGKBN bhA 8 peibd NO:Z&eda|4-Ginutes. The
initig G ‘ GWMDEG (SEQ 1D NO:54) nG3damide: o

T B FON DB At P R TR R SRS e 5
rabbp@am: Amin in the 40 min immediately preceding the injection of the sample.
The GlafUuRQHE ﬁvms}sﬁﬁ%@%\a&gfeaﬁﬁ%/ o xmwuaﬁbl &3 fop @ thbbit in

- 46) [00269].A splution.of 2 ml of 2.0 ml reassemble VLP in

e L R e B el Rl e oo

30 rpigs Beginmmg (irerell) énbere(fherniscs omwithe sapiaaAgPntinuing 3 h after the
injeftiod. /ERZ08G6 00 cibid MastarlnseiuionaissIVR iR VR ER: AtkE cach

The reaction solution is subsequently diglyzed twice for.2 hours against 2 .
ra B TSP S R A7 Bk s SO PHE g aagpovt i
studgherivd tpepaDid withRhispsigh g idhtly used to couple ciG17. Briefly, | ml of

derivatized QJi VLP (at a concentration of 2mg/ml) was reacted with

167111 of a 10 rum peptide Sﬁ%@% SO and 100l of acetonitril for 2

hours at 15C. The coupling reac ré"then centrifuged at 16 100 ref
Cotplirg AhirfutebenaesserobieiiRprididasdaleconitetietod itgliniatydegnroncecipoides

hours and then overnight against 2 L of 20 mM Hepes, 150 mM NacCl, pH

7.2 at 4C. The coupled produgct was tﬁaér:rzlled Q(3-c1G17. Under

substantially the same conditi
Coupling I1.-5 to the prior art QB VLP and to the Qf§ VLP reassembled in the presence of poly-

LI

L-glutamic acid and determination of its induced immume responses

[00262] Mouse IL-5 (SEQ ID NO:46) or human TL-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 Qf VLP and the Qf 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 yM) was incubated for 3 hours at
20°C with 40 yM SMPH-derivatized prior art Q VLP prepared according to EXAMPLE 1 and
42 uM mouse TL-5, respectively, was incubated for 3 hours at 20°C with 40 yM SMPH-



nGl7amide, nGl7-G, nG34amide and nG34-G coupled to the reassembled
Q(3 VLP. EXAMPLE 22 Immunization of mice with Q3-ciG17,
Q(3-nG17amide, Qp-nG17-G, Q(3-nG34amide, Q(3- nG34-G,
we3nGlhrks9)C2 and DT-G17(1-9)C2 and detection antibody,{itess: s oss600
ELISA [00271] Adult female C57BL/6 mice are vaccinated with either
Q(3-c1G17 (5 mice per group), Q(3-nGl7amide, Qp-nG17-G,
Q[3-nG34amide or Q(3-nG34-G (3 mice per group)). 50 g of Q(3-c1G17
.or 25 sg of C?é%-nGl?amid,e, Qp-nGl7-G, Q3-nG34amide and Q(3-nG34-G
deﬂraﬁs?@m ARl t e etea i RE S S AYG PP 258 3sprdine to
EXANBGIEd. Subcotaheptslyi¢lOddronidiyecyantial sidag)ian daygamnPREAH 8.0
usinEQ@O@iﬁSH’&ﬁt%‘i? ﬁﬁg&ip@&gﬁgﬂé{vithout adjuvant. As a control, a group of

mice is injected with™50 jig of reassembled Q(3. Mice immunized with
1002635 ey SretifcBalktrsntsbneligr e degjeoniested subgitaneorsly 4y 61dand4
and agEW NG F® [EHNPINjEEanWibRAA(S0 (7 3MidRerQpride 3f-GB-mouse 1L-5” or

oo AN 1 03797 S AR A 0 AR SPDISRLde0) A
contounEntrationcarérinenbatiod oy I aiRT. akhixRMaseHSRBR EalEargs VLP

ifi 1Q column (Amer. After purification, 10mM EDTA
o O T g U R ] e
withgps eiupagtdirames singatdeNCaré anbig efihirNaseton pidacel G17
(00284 GIXaBRer NGidiZsCaniz RAMIRnDC IS abALONGERAMANON B 2 po/m
104g/ml in coating buffer (0.1 M NaHCQ3, pH 9.6), over night at 4C. After
reco TP LSS HEEh BRER (B o OF KR BdteE drees of
poiyblegheainivithchi o cKirg deuffenifiztion SA-BBIS IfW atter? Qusb | 0 f)cko bf 2 i fidrent
subc%aégésaggélp? P%&?ﬁ? hegc%g Oq alqgrlgg L(I)tr)ar%%d gl\‘ﬁg?cﬁeélﬁll{ylagll%?ytmg§ e'n sera
sera. AS a control, pre-immune serum of the same*mice isalso tested.
wergigianipet by fdd BAtabyvanatifbe stmodsalestuitpd sy, H8und
antibodies are detected with a HRPO-labeled, Fc specific, goat anti WO
T :@Q/OS??S? PCT/EP2005/055009 76 mouse IgG antibody (Jackson
AI’1mmunore5earch) and incubated for |h at RT. After further washing, plates
airectisveloped with ORD Fokltlel (1| OPIxablet, R5ull@FPD buffég@rudlgh]

4-0.C-O\-A

FieR2}for 6 migtes and thgg@action Wagggtopp % 142504
solution. Plates are read at 450nmion an ELISAireader (Biorad

Thar ). YZA titers é‘@%presse&%%erum ditfdns which4é4d to
half maximal Glgy 28the ELESA3assay. EXFVIPLE| 23 Gerplingjof CXBR4
. priorartand reassembted Q3 VP {66274 CXER4fragment
1-39 (SEQIID &§:66) with a@&G or GGE 1nker sequenge fused tpoegher
Qralf=-dr the wpinus of the LXCRA4 fragment 1-39, and CXCR4 035
(coltgenent 176-185 (SEQ ID NO:65) which was cyclized by connectinga C

which was ddBn &t the N8PRAnUs, <25 7016 0.0035
glu rmcamae}

[68265] TABLE 4 shows that both the prior art-Qf-mouse-IL-5 and the reassembled Qf-
mouse-IL-5 induced antibodies specific for murine IL-5. The prior art QR—IL-5 induced a Thl
type of immune response with a high IgG2a titre. The average ratio of TgG2a/TgG]1 titers was
about 2.5. Instead, immunizing mice with a Qf-mouse-IL-5 vaccine which was made out of QB
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

Thl immune response to a more Th2 response, as compared with the immune response induced



with a G which was added at the C-terminus were chemically synthesized
according to standard procedures (Peter Henklein, Charite, Berlin,
Germany). [00275] A solution of 3 ml (1.0 mg/ml) prior art or reassembled
wo(H06l371320 MM Hopes, pH 7.2 is reacted for 30 minutes it 85 < <<000
SMPH (50 mM in DMSO, Pierce) at 25C. The reaction is then dialyze
twice for 2 hours against 3 L of 20 mM Hepes, pH 7.2 at 4C. The
dialysed, derivatized prior art Qf or gassembled VLP is subsequently
used to cou tides CXCR4-CGG-1-39, CXCR4-1-39-GGC, or
by tpepripy A Ez&lﬁsg ot gaatyrerp BRI ARSI Cortigpd s Sominpatre
pool{ JoVERX 8 arbiientration of 1 mg/ml is reacted with 70 | of a 5 mM
{Oﬂﬁ%w'd%&@g%&{lg t'img J}SL@ % es s %9 mMeHe o aqle_ls 70§segher?s?lﬁ%“%13
G rpm for dihe

reactions are then centr ge minutes an

Using praghaftlefsVare %ﬂ%é&lﬁnmafymﬁe@mwws%wh@rhlgh IgG2a
titrepHe EoighRka BRI nShd Q@W@ﬁf%dﬂﬁﬁ%ﬁ,lﬁfdﬂ prabAle dEXNANRLEEhic acid, a

mor%zat n of rgé%gpévnth %%%S?ﬁ f“‘ég(‘g"é%% BOFRY detection of

antlbody subtypes [00276] Adult female, C57BL/6 mice (3 per group) are
FiapebiiitRodR either t he rior art or the reassembled Q(3 VLP
003 |eé%8’@$&‘a3%8k?& st o Bl it PR ANRBIaE0R3) bsdingpipres the
effegﬂmf arcoimptias seMiviscXiBaV Bellgn s ﬁcpmr@oxw&;agmﬁdmﬂgeﬂedltb the
reasYARAIRESEOVL EaGbiSA TIRIR. AL 019 Yedd &Pb%§z§€ b ;zweé%f 2§ e 30 sation
es) on aays 12

injected subcutaneously (200 I'on two ventral si and
ProgriB WiECTFES s e nirsrsiieagalyi o P ora ftre B ol G XADIPADBI0 S e GCl-

S) APGIHERAP0G Q2RO Wnich (Adivel a8 ShdumedinieClie s Mige-RLE RIES 10 days
‘%r f_g)%talé( on da §4 21, 28 and IgE titers, total IgG tlters and the titer
G- St Bkt

Ii5creelsd (e Rl PR afirimmems eseraly. shdnrn 4
daymidchane dbtethriet dypiEbdS Asulistantisdttifeds andehadgsorishe imith PRS.

The ESAMBLEnS EXAMERLRZ &yl ﬂ&?éec(%ﬁﬁ)frﬁg%&%%t%ﬁ{'%a?&.ﬁﬁwaldu
Gi reassembled Q13 VLP and immunization of mice 1002771 %CIIC peptide

Clop BBA e e w&eeﬁzmhéﬁ&lfs%mm%@gﬁmfﬁ%.ﬂb jo Aeadabietey-

200 Clys;at e B-Erminus were chemically synthesized according to standard
procedure. [00278] 2 g/l prior art or reassembled Q3 VLP are derivatised
with 1.43 mM SMPH (Pierce, Perbio Science) for 30 minutes at 25C and
then dialysed against 20 mM Hepes pH8, 150 mM NaCl. 1 g/l derivatised
Q[3 VLPs are dissolved in 20%>aceteinitibe, 150 mM NacCl, 20 mM
phosphate pki/ 5.0 286 m CR B]?Lg qu Nt is added and
incubated fo:étwéj lﬁggﬁgué?’\ﬁrg%n%% i aesrsn Eg% @?&%ﬂ:nlce are primed
with 50 jig prior art or reassembled Q[3 VLP

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)

c1G1T: PEGPWLEEEEEAYGWMDFGGC (SEQ ID NO:73)

nGl7amide: CGGQGPWLEEEEEAYGWMDFCONH; (SEQ ID NO:74)

0G17-G:  CGGQGPWLEEEEEAYGWMDFG (SEQ ID NO:54)

nG34amide: CGGQLGPQGPPHLVADPSKKQGPWLEEEEEAYGWMDFCONI,
(SEQ ID NO:75)

nG34-G:  CGGQLGPQGPPHLVADPSKKQGPWLEEEEEAYGWMDFG
(SEQ ID NO-76)

[80263] A solution of 2 ml of 2.0 mg/ml reassembled Qf 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



coupled to CCR5 fragments on day O, (subcutaneously, in 0.2 ml PBS)
and compared to BalbC mice primed with 50 gg prior art or reassembled
Q13 VLP only. After boosting with the same vaccines on day 14, the

wd b3AMkihe a-CCRS antibody titers are checked by ELISM/E%% fhss 09
and day 21. EXAMPLE 26 Purification of CCR5 specific mouse polyclona

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
mM Stack SehEignsfiseaiee RN tAmCre reathpiosttpr issybperusiv dirhieed
twicthfen INashegaiith?ABS 20| tigdsyitio #00 NaM, glycineyatd2.8. 1 ml
tio i VIOMSIY. provi ith 100 | Hs.
e e S st o g
ml ¢fservtizns @ & (Htrsprcerivatiqn oh dreinl svasdoectsderitidédnbric 10 mM
peptfevibuisty {RVIBO eidl QNBbIR AR 34D, Rage £H95aNdTIEelHiff Rlactions
2 037787 PCT/EP2005/055009, 78 167).
sre O A Py o 0Bl bt ld Rl aacles i o
oneey frdkiEtand thepovenigiosaie) B3onnt tnmaidsHersse di0nmif SHSBQIE G at
4°Cli$§&:f3§1§ﬂrﬁ'&?fﬂ€®é§ Qﬁﬁ@d@é%?@g%ﬁegnﬂﬁﬁmgh Y %@L%&ﬁgcgd%f s gre
or | isation .gssays riefly, huffy coats obtained from
nGlh%%ﬂﬂ?ynég%g}a (;é}r?or%mégg %’gﬁé%é* d-of° +t°ﬁh85ﬁ¥ﬁ§?ﬁ]§%§¥ﬁg ‘Sep
cocktail (StemCell Technologies Inc., BIOCOBA AG, Switzerland) and
PBMC isolated by Ficoll-Hypagya gefttiiisgation (Amersham-Pharmacia

Biotech). Cells are adjusted to 4x106/ml in culture medium (RPMI 1640,
InERIEREE AoBi99 I RE- otk A vRia GHa™ it RBRE) T Qe Gt e <B-

pe3s-anQBUmIiaEdath Bither 5 1giabphviehemaogitibinig oBE¥)) Z0SA
gg/m1 PHA or anti-CD3 MAb OKT3. After 72h, cells from all three
stimulations are combined and used as source of stimulated CD4+ T cells

(0028 infekdidh famdlyi kT Bldb traiis atio vaszipetich avith . fU8283}-BHeT (Tetige per
o ity seial-dilutian " Qs _

gml%g’ n(tyr%%g?ntibod%’z 7%rd§57(tj§im: -25 %%%eghgfﬂming%% r?%olgg%wi)e%%ﬁ‘tﬁ ?ga >0

ke | QB 161 Thoa? B e of Rbfiidamitse RErQLO6 TRADSG 4501 thed fQfctfidtes

(obtirfectiemioseiPlkoia e hal. diluddirgl. FEXO% PRGRIBRE6)4S80ded Addinjected
«tb Elates cultured for 4-14 days. The total infection volume is 200 I.

SHAI'OR dhSPeOSERTR SIS, RSt it feteRiss a6 adginistered
withthue ddjiveht. pRve aotigeDAyedp o afich s Usirg-a RVl BNOaSRAYscbled QB. Mice
imm@%ﬂ%ﬁ_&’é@&?ﬁ'5/4@"6:185%%}0?&1;%3%Oon%%eﬂ,cﬁ,z?g’2%?92 5320 101 and
mice which arc immunized with QB-nG17amide, QB-nG17-G, QB-nG34amide and QB-nG34-G
are bled retro-orbitally on day 0, 14, 21, 28, 42, 56, and 77.

[00272]  5mg/ml RNase and 0.2mM SPDP (final concentration) arc incubated for 1h at RT,
The RNase-SPDP solution is purified over 2 PD10 column (Amersham). After purification,
10mM EDTA and 1mM peptide is added to the RNase-SPDP solution,

[006273]  ELISA plates (96 well MAXIsorp, NUNC) are coated with RNase-coupled c¢1G17
or nG17amide, nG17-G, nG34smide, nG34-G at a concentration of 10pg/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. Afier

further washing, bound antibodies are detected with a HRPO-labeled, Fc specific, goat anti-



Coupling Bradykinin (BK) and des-Arg-Bradykinin (des-Arg9-BK) to prior
art and reassembled Q(3 VLP [00284] Bradykinin (BK) (SEQ ID NO:55)
and des-Arg9- Bradykinin (SEQ ID NO:56) with a Cys fused to the N-

wigmipys,af,both sequences or Bradykinin (BK) with a Cys fysedite, i28<<000
C-terminus were chemically synthesized according to standard o

procedures. [00285] Solution of 3 ml (1.0 mg/ml) prior art or reassembled

QO VLP in 20 mM Hepes, pH 7.2 was reacted for 30 minutes with 84 |

SNE%H (5Q m&/l in DMSO, Pierce) at 25C. The reaction was then dialyzed
MOUE; P SO S SER SEEF DGR ISR Y foat el e After further
washiisgy pkscerti viatidepeq (Bit/ LGPy aslstidos €1 O yabke 2 fulcORDIébuffer and 8pl
11, AR R AEF 1 9 BRI R BEI Gl s’i%‘h%tg?{b‘{ﬁ%‘? %183%9 %%%% at

reassembled Q[3 VLP at a concentration of Img/ml were reacted wi

4300 07 2t BLAB s BB erchmeril SBRMYIGH A<Dt @sterpmdiptions

whi@(ienMoHieif esx pih 02 ihhise @UPANgsegactions were then centrifuged at 13
000 rpm for WO 2006/037787 PCT/EP2005/055009 79 5 minutes and the
supernatants were collected and dialyzed once for 2 hours and then
overnight against 3L of 20 mM Hepes, pH 7.2 at 4C. EXAMPLE 28
Immunization of mice with Q138 @(3-des-Arg9-BK and detection of
antibody subtypes [002861 Adult female, C57BLI6 mice (10 per group)

were vacciogigdayish eitben QE3:RK«0h i3-dessArasBibhraupied o prior
art or reassembled Q(3 VLP (obtained from EXAMPLE 27). 50 gg of

[002Tly z SR rgrfraaninl 8018 ISA M CESIeviHLE € R o-PES T dirk srcitimra @ffused
to cigh hand &%@mﬂgm%%ﬁbk@ﬁ@ghgﬁﬂmy%gr@k&iﬂ%)agﬁe%@ﬁs%ss

14 and 28. The vaccine was administered without adjuvant. As a control,
(SEQ GrB 6P nmREWEE iRetesd WitPPBE Rk WRith BrscrdderoebdinFamnus
withda§ Ghibl v2i akdd3i3 1O 02A8miinki evcle teremhinli omtbiotal AgGrditgr soatgdard

proc@?ﬁr@&%&f:%ﬁfg% %ﬁé?ﬁ%ﬁi&[%&gﬁza) specific for prior art or

reassembled Q(3 VLP, and to TNFa in sera were determined by ELISA
100xgbstamialyine Yot fsbmscrbeaanaenimssebled Q8 ¥LRSA 20 miMh Hears.
pH (PABackdao0 ) miasidelined agitBRperigosalsio e dilmivneesed (The
chieve 50,% of the.optical .density m red.at ation. LE
roa e ot L SR Bl 12 o . The
dialysed derivatiepd-micr ap&fier tiepsserggaladds g scquapie ssedita seurli pephdes
cx@&mmérfsi@,@mmmm, a%/@@md _ -éékml@z&mﬁheﬂslipr aﬂtc@g%rivaﬁzed
. reassemble BK or Q(3-des-Arg9-BK respectively. This data
P R DL B R B e R AP O DR ™
peptigls srudRiprad/BowRidcdf Trom 20 mbtdIgnssipimlide TesponiegocactivoserEign
centFESRANAE3AMEOPPRTES Militb eniMMBYRRAGERENER CRE By BB once
for PSR 3n oS SIHSLANCOHRIE] O RURIPH L0, 2N G U o

EXAMPLE 24
Imnunization of mice with QB-CXCR4-CGG-1-39, QB~CXCR4-1-39-GGC, or Qp— 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 QP VLP coupled to the CXCR4 fragments (obtained in EXAMPLE 23),
using the prior art or reassembled Qff VLP only as a control. 100 pg of dialyzed vaccine from
cach sample arc diluted in PBS to a volume of 200 ul and injected subcutancously (100 pl on

two ventral sides) on days 0 and 14. The vaccines are administered without or with adjuvant



immunisation Q(3-des-Arg9-BK Q(3Glu-des-Arg9-BK

Q(3Glu-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
w2 AR44 10366 10566 317 2800 5006 1166 10250 13634 19588055000

234 1295 1364 <100 <100 <100 <100 <100 <100 WO 2006/0377/87

PCT/EP2005/055009 80 IgGIl <100 151 238 <100 540 910 124 1417

1898 TABLE 6 immunisation Q(3 C%BGIU Q(3Glu (50ug/mouse)

5Qug/mause), (500ug/mouse) Time after the first Immunisation (dag# i
AR DRl DS 58ty S5 100Un0 L Ll e
totaB 284 66855 850 GIA6BTEIde 516MEsdg @G 5I462b3BBAciTB 746D did AKCR4
raghRBe £l o8 OB AL, T AN SHIERAAT HOARILR(L AN 2 ER A P B

3633 This data showed that the reassembled QR VLPs, either uncoupled
8 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 Q13-mTNF.shifted the immune responses from

Thlito Th2. EXAMPLE 29 Cloni ion and purification of CETP
fragment fused to the C-terminuWﬁé@LP 1002881 The DNA
fragment coding for the CETP fragment (SEQ ID NO:69) is created by

Canplieg i GIRS tampienentanan kg ensaieslidaspornicp eidgihenGCRre of mice
fragment and containing Kpn21 and Mph] 1031 restriction sites,

respectively. The obtained fragment is digested with Kpn2l and Mph]
(0027551 deSIREHAinG b S IR SRE BT WENOi AP scdisional

amidasd dsarited iRtnAMRE e piddS pramaipabapplicgio pRBd AR re.
er control. of E.colit operon promoter. The lting ...
o 8 e RS SR R R B AT D e
Perbig§oiguee)dpr Afomnuieseat B 6ransiihes Siabrecssesaingidhomfi dteras pStBnt i ipM
Na(ha sange-aaidasgpbacein W AR4MNRES3S Fordhessters teoremoyad, 80l
RNA ingj P205 VLP. is substantially the same as

P B O oo R o B e S i o
hougg gt Beptide CETPI to reassembled Q(3 VLP

100279]  Female black 6 mice are primed with 50 pg prior art or reassembied Qf VLP
coupled to CCRS fragments on day 0, (subcutaneously, in 0.2 ml PBS) and compared to BalbC

mice primed with 50 g prior art or reassembled Q8 VLP only. After boosting with the same
vaccines on day 14, the o-Q8 and the a-CCRS antibody titers are checked by ELISA at day 14
and day 21.

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 uf IM
Tris pH8. Peak fractions absorbing at 280 nm are pooled.

[00281] The CCRS co-receptor specific strains, JR-FL and SF162, have been described
previousty (O'Brien et al., Nature 1990, 348, page 69; and Shioda et al., Nature 1991, 349, page



WO 2006/037787 PCT/EP2005/055009 81 [00290] The CETP fragment
(SEQ ID NO:69) with additional CGG linker fused to the N- terminus was
synthesized by solid phase chemistry at EMC microcollections GmbH

wERIIYayes The peptide was amidated at its C-terminus. [0Q83}Ees/0s3009
solution of 2 ml (2.0 mg/ml) reassembled Q3 VLP (obtained in EXAMPLE

4) in 20 mM Hopes, 150 mM NaCl pH 7.4 is reacted for 30 minutes with
57 | of SMPH solution (50 mM stockin DMSO, Pierce) at 25C. The

cti then dialyzed thce or 2 hours, against 2 L of 20 mM H
167 T R, S RO A PR e PR 1000 o
4,008y uemtly asesl redoapld (D CEDR fagmentuBriafstlamioe). Stmulated
prinfieyiveized rerssembledt Q9 ndkbiRkRosqRGRRfration of 2mg/miis reacted
0l of a 50mM peptide solution for 2 hours_at 15C in 20 mM Haope
m,ggg PR S PHBIES Pl B AR GBh PR AC 26" T
cellO@ing ?@sﬁtmﬁmteskaﬂd&twl@abé‘mhmh!ga@@oﬂmd@u Siyitsallandpend
PBNR! %&aw%qauaﬁm%#@f 2QABA0E AR diat bk m b B S RO St

of CETP vg;\ccmes in the cholesterol fed rabbit model of atherosclerosis
2R e A bR 2B e AR TLBORE. (1202 B rSubaré At cinghgmine and
antilsghcialtades ipiwitire@Pory efd/itRPrGHIPWithgetknt v agdiepbythicthagiutinin

(pma@t%'@ AR AromEXAM Ff\lfﬁb?@;@fgfrg@eﬁ%éwl's%&% a0 day &n@\ﬂguons

boosted on week 3, 6, 9, 12, 15, 19, 23 and 27. The rabbits are placed on
are SgRehARL I dietarsss) Stk 16060 Taminifsaivfcing dnd ffs

neutadicinen evieekts. Plasma samples from fasted rabbits are coIIected at

IﬁﬂfﬂamahmﬁW%l Qﬁr@rﬁgﬁgg%&%{h Jép QP&%ﬂHﬁs %?gg?r%g{\ﬁl% ﬂ[}go% d.lSﬁ 1gG or

IVIty measurements. The animals are sacrific

contgreatHatb v f8F atsiBtosdieresmeli Fhismiageny sisdrmsthentargraiaesifsdh at
37°Qyitimell veds &m&mmwd@mmg@mtmef&h%qmcm&@ AekeRNtage J.

Vird B O e I BRSSP G501 PRL e totame
is 2Q{hih&ativkzguaar s potitaiititigm thiNstormitalt CEHBCsl imisayed SE Grd ITV-1
p24 NRza8 pRARAKL LR AR M ERARY WA CRERICAIN AYBS SRR a1, 1990,

Dictagéene SA. The C-terminal 19 amino acids of the routine C5a
Scieags th PRER L hemically synthesized (EMC WO 2006/037787
PCT/EP2005/055009 82 Microcollections GmbH, Germany) with an
additional CGG linker at the N-terminus (SEQ ID NO:71, thereafter
named mC5acys59.77) 1002941 A solution of 143 M reassembled Q(3
VLP in 4-(2-Hydroxyethyl) pip&ra2pfEhE 27
Coupling Bradykinin (BX) and des-Arg-Bradykinin (des-Arg9-BK) to prior art and

reassembled Gp VLP

{00284] Bradykinin (BK) (SEQ ID NO:55) and des-Arg9- Bradykinin (SEQ ID NO:56)
with a Cys fused to the N- terminus of both sequences or Bradykinin (BK) with a Cys fused to
the C-terminus were chemically synthesized according to standard procedures.

[006285]  Solution of 3 ml (1.0 mg/ml) prior art or reassembled QB VLP in 20 mM Hepes, pH
7.2 was reacted for 30 minutes with 84 pl SMPH (50 mM in DMSO, Picrce) 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 conceniration of
Img/ml were reacted with 42ul 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



ethanesulfonic acid (14EPES) buffer (20 mM IIEPES, 150 mM NacCl, pH
7.2) is reacted with a 2-fold molar excess (286 M) of SMPH (Pierce) for
30 minutes at 25 C with shaking. Reaction products are dialyzed against
wyyeshanges of Dulbecco's PBS (Gibco) using a dialysis uni Withua. < n<<q00
10,000 Da molecular weight cutoff (Slide-A-Lyzer, Pierce). 100295] An
equimolar amount of mC5acys is added to a 36 gM solution of SMPH-
derivatized Q(3 VLPs. Reaction volyme is 100 | and multiple reactions are
5 performg%!tn parallel. Reactions are’incubated for 2 hours at 15 'C with
TURSRIAYS KR EPREBUASHIT, VAT ORISR ans diantert Gaep &P eus 3 fbFrsovemight
agamnilied 20 wMCHeppe et Tiisaldile material and vaccine is in the soluble
fraction. [00296] A 2 fold molar excess amount of mC5acys59 77 is added
to a 107 gM solution of 5 molar excess SMPH-derivatized QO VLPs.
Reaction volume is 100 si and multiple reactions are performed in
parallel. Reactions are incuba®¥AsfF2.Raars at 15 'C with shaking. After

ARG ?%Fl?é%ﬁ?{ﬁﬁ?ﬁ%%%ﬁ%@s%@ %

xd far 3 minutes at 4 'C
pellet insoluble material. S 'S%ig%és%&tf g??f ﬂ%ﬁéﬁbgéyalsﬁs ©

vaccing i
PBS using 10,000 MW cutoff dialysis cassette. EXAMPLE 33
[oo3samu nkaﬂmlmismm&(gﬁeagmsgﬁg IR GALBLSRARACEA S BPIER or
ode[%?E00297] Male 6 week old DBA/1JCrl mice (Charles River,
Q-SSR R SRR A8 SRR BB bR it eHMBFB G-
50 wpordiaBendolect ¥l Bom GhARCHngik=w3)0fi @ gn MEHSC MR 48 Mb Nt and
. . 0on = 8), both diluted in Dulbecco's PBS. Two further ster )
m"e?rﬁtoéym%g%f}zua |c§3ﬁlsm§(r§ é?v%ﬂosnutggu 8%%%&%%% on gaaX/sséi a?ﬁt%ﬂ?%g‘ e&%grvﬁ?gme was
admipiggeer éehwitheizadivant dt-avSBeadys sntib offyititerssdngerneiagititdtBByMice were

bieﬁb&%ﬁr%ﬁ? atedpinunizeshidgadermally at the base of the tail twice on
57 a?tqe’?thetisnitial Immunization with 1004’% bovine type Il

s 35 an
003 agésﬁ*i BRI RS AN ASITHET LA 14 &GRS ofasea ftpC L.
IgGi)Gperifieter prieuartts Aajsovabitd QBAILA hadnicENate thetravamnitdsethitied by
j ' verity of | itis, by dalily. ..
B P L PR s raLE
and Q31 ian s ASH BT be fRTEPeds Rishy glHRHRT RARISE o rbissiaréR) Yspighe optical
dendignatanirtdnsiafranipers. WO 2006/037787 PCT/EP2005/055009 83
EXAMPLE 34 Immunization of mice with Q[3-CCR5 fragments and
detection of antibody subtypes [002981 Adult female, C57BL/6 mice (3
TAREE §rabifsTasee aphioeina et Wihatterentbembleib Qfrevi-Ria swdmblede®829-BK

speciftdieay Fﬁ@@at@uﬁ‘%@lqa?rﬁrs@% gt RadiNEX MR EZed JAHBP0 and
ble (P(S VLP as a control. 100 gBof dialyzed _
bled Qf, Qp-BK or Qp-des-Arg9-BK respectively. This

14 tkigeczgrior art or reas§em

VEEINE HSRPE AN L™
data showed that the reassembled QP VLPs, either uncoupled or coupled to an antigen have
shifted from a more Th]l immune response to a more Th2 response, as compared with the

immune response induced by the prior art Q8 VLPs either uncoupled or coupled to an antigen.

immunisation QB-des-Argd-BK | QBGlu-des-Argd-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 11364 | <100 | <100 | <100 | <100 | <100 | <100




are diluted in PBS to a volume of 200 | and injected subcutaneously (100 |
on two ventral sides) on days 0 and 14. The vaccines are administered
without or with adjuvant (Allbydrogel, 1 mg/injection). Mice are bled

weHRrsbitally on day 14, 21, 28 and IgE titers, total 1I9G tlter§czim;kq,m%/9§g509
of different subclasses (IgG1, IgG2a) specific for the CCR5 fragments in
mice are determined by ELISA. [00299] Microtiter plates (Maxisorp,

Nunc) are coated overnight with 108%/ml CCR5 fragments coupled to
NAse. The determnination-of total-lgG-titers and the titer. of different

I IgG?ubclasses (Ig “(fgfb Glfé) SJ%%%IC (ﬁiB?lorséj‘ﬂ o*?é%lsse]r%‘ble 161(?3 VUEo8
and to TNFa in sera are determined by ELISA substantiall the same as
gribed in EXAMPLE 8. EXAMPLE 35 Efficacy of vaccination against
- Q(3-BK, Q(3-des-Arg9-BK for the treatment of collagen- induced arthritis
ImgRBOOT The@ficacy of reassemble@fG{8-BK or Q[3-de Qﬁ@@ BK is tested

in the murm@s(ﬁl%uﬁg@g)lnduced artlagﬁ{%&gdﬁ)efnodel 10 ddale RRANL mice

per-group-are immunized—i malh[ three times (drl\/Q 0,14 an 79\

with 50 g of Q[3-13K, Q(3- ar’!’éeﬁ?ﬁéﬂ%lfﬁF BrEeisHen PR mice are
Ab-snpeqted twicelitradetfally (Et‘ays 341and 553 with 3300 ggabovm%type 85

LONA2A011-Af+ A~

tIgG,Uiidgen m )g%(ég/‘yl I SE3YP qlﬁggguggﬁ cvgon X AR39% ggu‘%tlllggacsl%ldg

collagen/CEA Injection mi¢e are examine regular basis a

12G¥inical scord Hhgirn§%om 05153 is e98idrisa to eHeh lindB%ctstding &the
1gGregree of fegdgden|ngand sYgeting QypeTvesh T Tesyvesks aftekiBe | 3633

second collagen/CEA injection the average clinical score per limb id
determined in the three experimental groups. EXAMPLE 36 Efficacy of
Thisvétgistaian against QSHBriandf3 e sieg aza&;ﬁmthfe dsepbaentRfantigen

have é"ﬁfg alrvva inflammation %AA%IWO 2006/01?1] h th
%rg B 06308 A e kP& et a?sggﬂﬁ;?hgsr%oé’&peﬁr%}m ©

immghe FQWWWEW thativer w3 idNEsbdbs! theinffectyopusesiiiation] to

Th2against Bradykinin (BK) and des-Arg9-Bradykinin (des-Arg9-13K) on
Th2-mediated immune responses characterized by: cosinophil influx into
the lung, cytokine (IL-4, IL-5, IL-13) production, IgE antibody and mucous
production and broncho hyper- responsiveness (BIIR). Balb/c mice (5 per
group) are immunised with eith&AQB-BR%r Q(3- des-Arg9-BK as

CloSlegcstbagsiedtdpRE&:ba of iNestesbwith R(:alrRe 3Rrhiays aftgpibsvie

first immunisation, mice are injected intraperitonealy with 50g ovalbumin

(OVA) in the presence or absence of adjuvant (Alhydrogel, 1mg
100288101 - ThnjBNib fipeted apdite dox(ie. CEYR4G) gtienti(FEQ D dihs M incresallpy
anncallAHeRE e ATBRA ey QYA NRBRIAN AR AV RTINS AN A R S hing
Kpn2l and Mphl1031 restriction sites, respectively. The obtained fragment is digested with
Kpn2l and Mphl103I and cloned in the same restriction sites into the vector pAP405-61 (as
described in EXAMPLE 1 of US provisional application 60/611,308) under the control of
E.coli tryptophan operon promoter. The resulting plasmid is: AP205 coat protein —
GTAGGGSG ~ FGFPEHLLVDFLQSLS.
[0028%]  AP205-U-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 CETP! to reassembled QB VLP



the last challenge B14R is determined with a whole body
phlegtismograph. Then mice are sacrificed at specific time points to
analyze lung inflammation and Th2-mediated immune responses. Lung

woVvasess 4@ performed with PBS/1%BSA. The cells containggietl8,s /055000
broncho alveolar lavage (BAL) are counted in a Coulter Counter

(Instrumenten Gesellschaft AG) and differentiated with

Maigranwald-Giemsa staining as prgviously described (Trifilieff A, et al.

Clin Exp Allergy. 2001 Jun; 31(6):934-42). 85 CLAIMS: 1. A composition

comprising: (a) a virus-like particle (VLP) comprising coat proteins,
[002%]tan o CiEAg nregis=th (3 EQf D N 6 RNvAtb aditsivaphaG e Widteafuked 3b oleN-
terndifial AYRCPRALSILE, Wheisin ﬁ%e\/ Rl OO RIOMMEEDRY B

host, and said VLP is essenti ree of host RNA, preferably host nucleic

(Germpagy): %Bﬁegf?gggt“@ﬁér’&iﬂﬁtﬁgﬁt\%tﬁ?ﬁéiﬁgi'one second attachment site;
[0029Hereih sditiat 6ashbie antig s isbiol @PVISAIGHEIR(4) HXANH Saiglin

20 RSAFEONS] i%%ﬁg@??.& %.tx_%a%%fﬁi@ﬂn'ﬁ%%s QN 335N eRREhRRL

site, and wherein said composition further comprises at least one
(50 5% aiieinie MNEEnTorEIet Bohd theserstipnps phetedightgedaiviero fpa didokes
agaiRaCIoBTIle ienerTipRaskage e wpslidmaialydeﬁ’,, BRIVAArRMRABled ?B VLP is

olyanionic,macromolecule is selected from the group consisting of:

A R e G e S e R
VLEgtmeneceniatey el dnem itaeted withd Onihefre Waddderidle rolatin fonbbars
at 130d)-#Ke0 lARERtPEd| 930 6L N OGS Te T MROSHIDR-R648ikhd o HRHEIMEiCked at
16 OB O e B g e e B S e TS it

actd 18 3 IRNA: 3™The c8mp03| fon of craim 1 WHersin SAIE By A ™
2 L ph3BroM dlepenier’s Bdpolahionic polypeptide, and wherein said

polyanionic polypeptide is selected from the group consisting of: (a)

polyglutamic acid; (b) polyaspati #?% (lc) poly(GluAsp); and (d) any

chemical modifications of (a)-(% ¥ 3(:omposition of claim 1, wherein

said pelyefitiTit metnemolbcotelistpol/fgh reblritoradid ofmtitovspbiysispartic

acid, and wherein preferably said polyanionic macromolecule is

lutamijc aci

[00288{3’9 %ew %eaﬂmg White rabbits (n=12 per group) are vaccinated subcutaneously with
200 pg of VLP-CETP fragment vaccine or VLP as obtained either from EXAMPLE 30 or from
EXAMPLE 29 on day 0, and boosted on week 3, 6, 9, 12, 15, 19, 23 and 27. The rabbits are
placed on a high cholesterol diet (0.25%) on week 16 and maintained on this diet for another 16
weeks. Plasma samples from fasted rabbits are collected at regular interval for antibody titer,
lipoprotein, cholesterol and CETP activity measurements. The animals are sacrificed on week
32 and the aorta removed for atherosclerosis lesion analysis. The aorta are stained with oil red
O afier “en face” preparation of the Aorta, and the percentage of the aorta covered by lesions is

calculated for each animal,

EXAMPLE 32
Coupling mC5acys to reassembled Qf 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



5. The composition of claim 1, wherein said polyanionic macromolecule is
a polyanionic saccharide, and wherein said polyanionic saccharide is
selected from a group consisting of: (a) anionic dextrans; (b) phospho

wesHlpssinde) polyglucoronic acid; (d) polygalacturonic acidydexpal¥Sialics
acid; (f) hyaluronic acid; and (g) glycosaminoglycans. 6. The composition

of claim 5, wherein said polyanionic saccharide is a anionic dextran, and
wherein said anionic dextran is se:?ted from a group consisting of, (a)
I

. dextran sulfate; (b) carboxylmethyl dextran; (c) sulfopropyl dextran; (d
M TR e A O ) HEMOBIA G UBHRRE e s (S5Q D

NOdontiposifiemaheiaint Beysfierein said polyanionic saccharide is a
roo3COSaMNGalyGaRe 206l WIELEK 7P @;b/&ﬁ?%ﬁﬂm%g@ﬁgﬁ%% Lfromm,.
the group consisting of: 87 (a) heparin; (b) heparan sulfate; (C rmatan
cthagEhLfag A CH R HON ST 408, BMI B R 0k e, T8 T reaciad wth o
2-fobbmmplasitiaesaf @RI N) Vet e eIPES didepely AR 00 (ina g0 B Gls Cevisita shaking.
Rea&?«#( p&&?c'& %ggigigz O“‘r%/gpﬁ%{ w0 gb\z’z\{a%gsr %%rbsu%gzﬁgo’l{ 9§ %; O(g %Q%%a dialysis
_po er Is selected fro t"e group C _nS|st|ng 0] a polyvinyisultate; an
unit Witns A4 Rtagogeutpavsihisasidilise - wee Bigpi@ceding claims,
[oo28bErein saiteRivAuiah ageifit SEleatBeciiom MdIWPCoNSIRINGIalo4ddf SMPH-
_.bacteri 8§ b) bacteriophage R17; (c) hacteriophage fr; (d) .
dengaglcztegd: igg%gs c;’acéé ‘é((}i{lélrlfaopshg(g)e ngg’nd gn)ﬂtl&c reactions™ are pergormed n
parallel, Reactions are incubated for 2 hours at 15 °C with shaking. After coupling, aliguots
were centrifuged at 16,000 xg for 3 minutes at 4 °C to pellet insoluble material and vaccine is in
the soluble fraction.
[00296] A 2 fold molar excess amount of rnCSz;wyssg'77 is added to a 107 pM solution of
5 molar excess SMPH-derivatized Q8 VLPs. Reaction volume is 100 pl and multiple reactions
are performed in parallel. Reactions are incubated for 2 hours at 15 *C with shaking. After
coupling, aliquots were centrifuged at 16,000 xg for 3 minutes at 4 °C to pellet insoluble
material, Soluble vaccine is dialysed 2x2 hours against PBS using 10,000 MW cutoff diatysis

cassette.

EXAMPLE 33
Immunization mice with Qf-mC5acys VLP in a collagen-induced arthritis model

[060297] Male 6 week old DBA/1JCrl mice (Charles River, Deutschland) are immunized
subcutaneously on the flanks with either 50 pg reassembled QB-mC5acys (n = 8) or 30 pg
reassembled QB VLP only (n = 8), both diluted in Dulbecco’s PBS. Two further booster
immunizations are given subcutancously, on days 15 and 24 after the initial immunization.
Anti-mCJSacys 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 ug bovine
type II 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.



(t) bacteriophage MS2; (g) bacteriophage MI 1; (h) bacteriophage MXI;
(i) bacteriophage NL95; 0) bacteriophage f2; (k) bacteriophage 1'1°7; and
(1) bacteriophage AP205. 10. The composition of any one of the

wiessdipgslaims, wherein said VLP comprises coat proteing.aaghahznsso00
mutants thereof, and/or fragments thereof, of a RNA-phage Q(3, fr, AP205

or GA. 11. The composition of any one of the preceding claims, wherein
said first attachment site is linked tg,said second attachment site via at
least one covalent bond, preferably at least one non- peptide covalent
bond. 88 12. The compositiorﬁm #of the preceding claims,
wheneinigsich BishatiadthnBACERE fegmprises] dstamtn@ Oaipdpwaierahly
an amino group of a lysine. 13. The composition of any one of the
receding claims, wherein said second attachment site comprise a

100298y dry PGS BIRIERTEY /S SARIRST SToRR) oF ¥espitatrbwith thengither prior
art SataReAIben Qf AP easpRithaty eced Eigg%@ﬂiﬂf(owgiﬁég ifh SHNAMSLE 25), using
h attachment S|te an amlno roup of %Mgsm and said second
c R RE ST U e 4L AT h kP AP A o7 i sample
are dbagdosif®s of anylomne of 2he wmmﬂgtﬁdmaﬁuﬁﬁaeﬂﬁqmprmmg A dVBital
it re lai erei
S e e e P 5 G

! m@&)ﬂ@aﬁasahmé@ beg E‘t@?d?d?ﬁfém\%@é’ ta) %ﬂrg%ﬁw@cméfeet%stoaﬂdg@eymrs

and BRDEENSE &ﬁ‘e@ﬁ&ﬁﬁﬁ&ﬁ@@ﬂl@fﬂm}xp@oﬁﬁdﬁ& PHE CEBR GridRiBAss in mice are
dete%%ﬁ at least one antigen is a self antigen, or a fragment thereof,
orava ant ereof 18. The composition of any one of the preceding

10029%ims, wHersHiosaitktah(MeriderpeMumediropptéd oypmighoRifa) 0 ug/ml CCRS
ﬁagm&l%m%ﬁﬁst&mﬁﬂ@bﬂﬁé-&m%%f&%f gt Do YRRNQIONR Rdldr Badrent

(b) ly toxm receptors (c) receptor activator of nuclear factor kB ligand
Sub?ﬁ‘,&?ﬁk‘%ﬁ Ig(i2a) specific for prior art or reassembled QP VLP, and to TNFa 1n sera

arc determined by ELISA substantiall the same as described in EXAMPLE 8.

EXAMPLE 35

Efficacy of vaccination against QB-BK, Qf-des-Arg9-BK for the treatment of collagen-
induced arthritis

[60300] The efficacy of reassembled QB-BK or Qp-des-Arg9-BK is tested in the murine
collagen-induced arthritis (CIA) model. 10 Male DBA/1 mice per group arc immunized
intradermally three times (days 0, 14 and 28) with 50 pg of QB-BK, QB-des-Arg9-BK or Qf
alone. Then mice are injected twice intradermally (days 34 and 55) with 200 ug bovine type 1
collagen mixed with complete Freund’s adjuvant.

[0036¢1] 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 cach 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 Qf-BK and Qf-des-Arg9-BK for the treatment of allergic
airway inflammation (AAT)



(d) vascular endothelial growth factor (VEGF); (e) vascular endothelial
growth factor receptor (VEGF-R); (f) Interleukin-5; (g) Interleukin-17; (h)
Interleukin-13; (i) IL-23 p19; 89 (j) Ghrelin; (k) CCL2I; (1) CXCL12; (m)

wolbakiodkM-CSF; (0) MCP-1; (p) Endoglin; (q) GnRH; (rhd 268} /0ss000

Eotaxin; (t) Bradykinin; (u) BLC; (v) Tumor Necrosis Factor a (w) amyloid
beta peptide (A 1-42); (x) AR1-6; (y) Angiotensin; (z) Gastrin and/or
progastrin; (aa) CETP; (bb) CCR5;84CC) Cba; (dd) CXCR4; (cc)
Des-Arg-Bradykinin; (ff) GnRH peptide (gg) angiotensin peptide; (hh)
TNF-peptide; (ii) a fragment of the aforementioned antigens (a) to (hh);
[00363 (jj) avesipatinbti afbrermedtoried agiigensyapfoniiktbe.iPuvateiassess
the ERURAP VIRBAAMPLRAG HIBCRMAERO AR RIS MER &G -BK) on
claims, . o - .
Th2-mediated immune tesponses characterized by: eosinophil influx into the lung, cytokine
(IL-4, IL-5, TL-13) production, IgE antibody and mucous production and broncho hyper-
responsiveness (BHR). Balb/c mice (5 per group) are immunised with either QB-BK or Qp-
des-Arg9-BK as described in EXAMPLE 15 or injected with Qf alone. 35 days after the first
immunisation, mice are injected intraperitonealy with 50ug ovalbumin (OVA) in the presence
or absence of adjuvant (Alhydrogel, Img AlOH/injection), 10 days later (i.c. day 45) all mice
are daily intranasalily challenged with 50 pg OV A in PBS on 4 consecutive days. 24 hours after
the last challenge BHR is determined with a whole body phlegtismograph. Then mice are
sacrificed at specific time points to analyze lung inflammation and Th2-mediated immune
responses. Lung lavages are performed with PBS/1%BSA. The cells contained in the broncho
alveolar lavage (BAL) are counted in a Coulter Counter (Instrumenten Gesellschaft AG) and
differentiated with Maigriinwald-Giemsa staining as previously described (Trifilieff A, et al.

Clin Exp Allergy. 2001 Jun; 31(6):934-42).



wherein preferably said vaccine composition is devoid of an adjuvant. 20.
The vaccine composition of claim 19 further comprising at least one
adjuvant. 90 21. A method of preparing the composition of claim |
comprising the steps of: (a) recomiginantly 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

CLAIMRNA-bacteriophage; (b) disassembling said virus-like particle to said coat

wherein sugad lsa80 D) By S HEREs WL IR SATdWNA P CBrApF

proteins, mutants or fragments thereof, of said RNA-bacteriophage; (c)
purifying said coat proteins, mutants or fragments thereof; (d)
reassembling said purified coat proteins, mutants or fragments thereof, of
said RNA- bacteriophage to a virus-like particle, wherein said virus-like
bAPHIESIE Vst free of host RNA, preferably host nucleic acids; and
{¢e plivikingilat fedstioNéLdntigemvitly abieastione second atfaghmentisitedtd of an
1gditk b Rriofitaineddfrarm stem {d);santhnihereisiisaidh ¢rassamblirgsab saithinantly
pudified soat preteins isieNestad nthenresence of AHRASt,RAGably host nucleic
Rplyanionic macromolecule and wherein preferably said VLP is a VLP of
NA\- bacterioghase.APZ 5.22. A me&hod g&gre&?rjng the composition of

n

Qi T Eomphising the sleps ot (4T TaLombiRaRHy Broducing a virus-like
&?édaatféf’g’ﬁ ﬁ”ﬁrgfé‘i gttachment

site and sfnirlstgoaCEAPPFSIEImecHitneof &leaymend tverneoilicsf fther comprises at
feast one RN pubacteniophagarnid aulebst ereMVArttgerfe:(d) disassambling: saidr-vhBelcule
is packad@i SaddifusionVprot@insvhéa) pwifytog saishitusionpreteins;i{d) reaasembiiRGroup
consisting®i@ purified fusion proteins to a VLP, wherein said virus-like particle is

ntially.free of host RNA, preferably host nucleic acids, and wherein
(g):l?(i étifé%{é%’i’ﬁ?ﬁ C?gf? gfaiid purified coat proteins is effected in the presence
(E} KB5S P8y aiionic macromolecule, and wherein preferably said
(GAroheHP PR RNRLESEefSbhage AP205. 91 23. Use of the vaccine
(ébmiplssitioifofdinione df thiviclaims 1oterdb likeheeranilifacture of a
medicament for immunization of an animal or human. 24. Use of the
composition of any one of claims 1-18 or the vaccine composition of any
one of claims 19 or 20 for the manufacture of a medicament for the
treatment of a disease, wherein said disease is preferably an
inflammatory disease and/or a chronic autoimmune disease.



25. A pharmaceutical composition comprising: (a) the composition of any
one of the claims 1-18; and (b) an acceptable pharmaceutical carrier.
P1035P000/YF SEQUENCE LISTING <110> Cytos Biotechnology AG
Bachmann, Martin F Proba, Karl FggMaurer, Patrik F Meijerink, Edwin F
Schwarz, Estrin F <120> VLP-ANTIGEN CONJUGATES AND THEIR
USES AS VACCINES <130> P1035P000 <160> 122 <170> Patentln

2, ‘Mersiom&sRioa 21 0kith £24eretiOsasRddpaPRTc mdd3mohameaiaiand003d] and

wherein QIH IHQSTJQC%%E Jﬁ@y Leu Arg Pro Gly 1510 <210>2<211> 13
<212> PRT <213> Artificial Sequence <220> <223> GnRH analogue

CGG-GnRH <400> 2 Cys Gly Gly Glu His Trp Ser Tyr Gly Leu Arg Pro
3, Thbyednbdkion210Riz T2 AsrelBss@dzRBilicRd3snArfigiak 29aueReaic

polypeptide, and wherein said polyanionic polypeptide is selected from the group consisting of:
(a) polyglutamic acid;
(b) polyaspartic acid;
(c) polyv(GluAsp); and

(d) any chemical modifications of (a)-(c).

4, The composition of claim 1, wherein said polyanionic macromolecule is polyglutamic acid
and/or polyaspartic acid, and wherein preferably said polyanionic macromolecule is polyglutamic
acid.
5. The composition of claim 1, wherein said polyanionic macromolecule is a polyanionic
saécharicie, and wherein said polyanionic saccharide is selected from a group consisting of:

(a} anionic dexirans;

(b} phospho cellulose;

(c) polyglucoronic acid;

(d) polygalacturonic acid;

(e) polysialic acid;

{f) hvaluronic acid; and

(g) glycosaminoglycans.

6. The composition of claim 5, wherein said polyanionic saccharide is a anionic dextran, and
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,

7. The composition of claim 3, wherein said polyanionic saccharide is a glycosaminoglyean, and

wherein said glycosaminoglycan is selected from the group consisting of:



<220> <223> GnRH analogue GNnRH-GGC <400> 3 Glu His Trp Ser Tyr
Gly Leu Arg Pro Gly Gly Gly Cys 1510 <210>4<211>11 <212> PRT
<213> Atrtificial Sequence <220> <223> GnRH analogue C-GnRH cc
P1035PCO00/YF 2 <400> 4 Cys Gh# His Trp Ser Tyr Gly Leu Arg Pro Gly
1510 <210>5<211> 11 <212> PRT <213> Artificial Sequence <220>
<223> GnRH analogue GnRH-C <400> 5 Glu His Trp Ser Tyr Gly Leu
(ArgdProiGly Cys 1510 <210> 6 <211> 189 <212> PRT <213> Homo
(BRRIENS, SABQ= 6 Met Leu Gly Ser Arg Ala Val Met Leu Leu Leu Leu Leu
Pro Trp Thr 1510 15 Ala Gln Gly Arg Ala Val Pro Gly Gly Ser Ser Pro
(RIECFPB'FHTENRF20 25 30 Cys GIn GIn Leu Ser GIn Lys Leu Cys Thr Leu
(Mlah®rprSen Adidtisand

{e) keratan sulfate.

8. The compesition of claim 1, wherein said polyanionic macromolecuie is a polyanionic organic
polymer, and wherein said polyanionic organic polymer is selected from the group consisting of
(a) polyvinvlsuifate; and

(b) polyacrylates.

9. The composition of any one of preceding claims, wherein said RNA-phage is selected from a
group consisting of:

(a} bacteriophage Qp;

(b) bacteriophage R17;

(c) bacteriophage fr;

(d) bacteriophage GA;

{e) bacteriophage SP;

{f} bacteriophage MS2,

{g2) bacteriophage M11;

~ (h) bacteriophage MX1;

(i) bacteriophage N1L93;

{j} bacteriophage 2;

(k) bacteriophage PP7; and

(1) bacteriophage AP203.

0. The composition of any one of the preceding claims, wherein said VLP comprises coat

proteins, and/or mutants thereof, and/or fragments thereof, of a RNA-phage Qf, fr, AP205 or GA.

11 The compesition of any one of the preceding claims, wherein said first attachment site is
iinked to satd second attachment site via at least one covalent bond, preferably at least one non-

peptide covalent bond.



35 40 45 Pro Leu Val Gly His Met Asp Leu Arg Glu Glu Gly Asp Glu Glu
Thr 50 55 60 Thr Asn Asp Val Pro His lle GIn Cys Gly Asp Gly Cys Asp
Pro GIn 65 70 75 80 Gly Leu Arg Asp Asn Ser GIn Phe Cys Leu GIn Arg
lle His GIn G1y 85 90 95 Leu lle Rfze Tyr Glu Lys Leu Leu Gly Ser Asp lle
Phe Thr Giy Glu 100 105 110 Pro Ser Leu Leu Pro Asp Ser Pro Val Gly
Gin Leu His Ala Ser Leu 115 120 125 Leu Gly Lou Ser GIn Leu Leu Gin
12, ProcGipaGhohlis is FrpoGluwe PlcdB0: 1B« 8/ R1O3 5RO 0K Vi 3h&xdnt Gia
comprisegea[P ngl%agll'r g&gfel% %ﬁralcl?i’ i, oFgu}grcH” g;ll(gfa‘gg Leu Leu 145150 155
160 Leu Arg Phe Lys I e Leu Arg Ser Leu Gln Ala Phe Val Ala Val Ala
165 170 175 Ala Arg Val Phe Ala His Gly Ala Ala Thr Leu Ser Pro 180

13. ”E&S:oﬁ@ﬂlﬂﬁoﬁ 61%&?)11@7&“ tEQ@Z%EI&TcﬁBﬂ@%h&mﬁﬂQ@Bﬁd R NAIG

r Gl rSerPo GlnC sGlnGIn 151015
Compnse a@ }@; é‘fu) Ee%e ys S ThY S db\ﬁ Afa IS Pro Len Val 20 25

30 Gly His Met Asp Leu Arg Glu Glu Gly Asp Glu Glu Thr Thr Asn Asp

14, 13@ déhpasiahRraddisie G frysGly AsmSiNieNsAsR Bre iR Gk etk
50 55 60 §%Asn S Gin Phe Cys Leu Gin Arg lle His Gin Gdy Leu

compnseﬁ D Eronp sine and said second & tac, hmertt site compnses a sulthydryl group of

a cysteine.

15. The composition of any one of the preceding claims further comprising a linker.
16. The composition of any one of the preceding claims, wherein said at least one antigen is

selected from a group consisting of:
(a) polypeptides;
{b) carbohydrates;
{¢) steroid hormones;
(d) organic molecules; and

(e) haptens .

i7. The composition of any one of the preceding claims, wherein said at least one antigen is a sell

antigen, or a fragment thereof, or a varjant thereof.

i8, The composition of any one of the preceding claims, wherein said antigen is selected from the
group of:

{a) lymphotoxins (preferably Lymphotoxin a (LT a ), Lymphotoxin § (1T § ));

{b) lvmphotoxin receptors;

{c) receptor activator of nuclear factor kB ligand (RANKL);

(d) vascular endothelial growth factor (VEGE);

(e) vascular endothelial growth factor receptor (VEGF-R);

(f) Interleukin-3;

{g) Interleukin-17;

(h) interleukin-13;

(i) [L-23 p19;



Tyr Glu Lys Leu Leu Gly Ser Asp lle Phe Thr Gly Glu Pro Ser Leu 85 90

95 Leu Pro Asp Ser Pro Val Gly Gin Leu His Ala Ser Leu Leu Gly Leu

100 105 110 Ser Gin Leu Len Gin Pro Glu Gly His His Trp Gin Thr GIn GIn

lle 115 120 125 Pro Ser Leu Ser Rgo Ser Gin Pro Trp GIn Arg Leu Len

Leu Arg Phe 130 135 140 Lys lle Leu Arg Ser Len GIn Ala Phe Val Ala

Val Ala Ala Arg Val 145 150 155 160 Phe Ala His Giy Ala Ala Thr Leu

{(PérPrm165 170 P 1035PC00/YF 4 <210> 8 <211> 20 <212> PRT

@r da»Homo sapiens <400> 8 Gin Cys Gin Gin Leu Ser Gin Lys Leu Cys
rlLeu Ala Trp Ser Ala 1510 15 His Pro Leu Val 20 <210> 9 <211> 21
PSIPRT <213> Homo sapiens <400> 9 Leu Pro Asp Ser Pro Val Ala

(@irsDEu His Ala Ser Leu Leu Gly Len 15 10 15 Ser Gin Lau Leu Gin 20

(5%37@55%0 <211> 132 <212> PRT <213> Bacteriophage Q-beta

(0) MCP-1;

(p) Endogiin;

(q) GnRH;

(ry TRH;

{s) Eotaxin;

(t} Bradykinin;

(u) BLC;

(v) Tumor Necrosis Factor o

(w}) amyloid beta peptide (A 8.4

X)) A P

{v) Angiotensin;

{z) Gastrin and/or progastrin;

(aa) CETP;

(bb) CCRS;

{ce) Cha;

(ddy CXCR4;

(ee) Des-Arg-Bradykinin;

(ff) GnRH peptide

(gg) angtotensin peptide;

(hh) TNF-peptide;

(ii) a fragment of the aforementioned antigens (a) to (hh); and

(i) a variant of the aforementioned antigens (a) to (hh).

19. A vaceine composition comprising the composition of any one of the preceding claims,

wherein preferably said vaccine composition is devoid of an adjuvant.

20. The vaccine composition of claim 19 further comprising at least one adjuvant,



<400> 10 Ala Lys Leu Gin Thr Val Thr Leu Gly Asn lle Gly Lys Asp Gly
Lys 1510 15 Gin Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn
Gly Val 20 25 30 Ala Ser Leu Ser Gin Ala Gly Ala Val Pro Ala Leu Glu
Lys Arg Val 35 40 45 Thr Val Ser Yal Ser Gin Pro Ser Arg Asn Arg Lys
Asn Tyr Lys Val 5055 60 Gin Val Lys lle Gin Asn Pro Thr Ala Cys Thr
Ala Asn Gly Ser Cys 65 70 75 80 Asp Pro Ser Val Thr Arg Gin Ala Tyr

21, Algehsh %&P@ﬁléﬁc%ﬁ]};’;bs&% AP %Q%%PQW{Y@FS% LREGIn Tyr Ser
rAsp G he VaI Thrlﬁcf)ei\ [%; 7100 105 110 Ala Ala

(Eeu L 1ec}ﬁﬂa ar HCE ieucfAs WP 8h' P50 o techment
Asn Prisalty o 1)/?513@162@2’1@gdl‘iuéqu?ﬂﬁfl?,@g;%m@&fPRTPi&%EEB& fragments
Bacteriophege’ @+ Beta -sudGoizphighet Ala Lys Leu Glu Thr Val Thr Leu Gly

BN lleialydays NS RafalVir 45511130;)&1516%)’@ Gip Jhe kf%‘fbi\{@-lnlrﬁhhé%‘] 7 J&éﬁ&

Gly Val Asn-Pro T Gl £5 30 Val Ala Ser Len Ser Gin Ala GIy
Ala Val Pr(()glf A 303 aé%%?\ Ty e ?itf 40 45 Val Thr Val Ser Val Ser Gin Pro

(Sor ARSI T SRRTYYF- Lwagfe 9978BMY4t BVl Lys lle Gin Asn

Pro Tﬁpaqqsai@},@gﬁwdmarﬁgﬁ @y 1BeiciB5 170G 80 fragments thereof, of said RNA-
bacteriophage to a virus-like particle, wherein said virus-like particle is essentially
free of host RNA, preferably host nucleic acids; and

fe) linking at least one antigen with at least one second attachment site to said VLP
obtained from step (d), and

wherein said reassembling of said purified coat proteins is effected in the presence of at least

one polyanionic macromolecule and wherein preferably said VLP is a VLP of RNA-

bacteriophase AP205.

22, A method of preparing the composition of claim 1 comprising the steps of:

(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,

() 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, and

wherein said reassembling of said purified coat proteins is effected in the presence of at least one
polyanionic macromolecule, and wherein preferably said VLP is a VLP of RNA- bacteriophage
AP205.



Cys Asp Pro Ser Val Thr Arg Gin Ala Tyr Ala Asp Val Thr Phe Ser 85 90
95 Phe Thr Gin Tyr Ser Thr Asp Glu Gin Arg Ala Phe Val Arg Thr Gin
100 105 110 Leu Ala Ala Leu Leu Ala Ser Pro Len Leu lle Asp Ala lle Asp
Gin 115120 125 Len Asn Pro Ala,Tyr Trp Thr Leu Len lle Ala Gly Gly
Gly Ser Gly 130 135 140 Ser Lys Pro Asp Pro Val lle Pro Asp Pro Pro lle
Asp Pro Pro Pro 145 150 155 160 Gly Thr Gly Lys Tyr Thr Cys Pro Phe
23. Bda dl&lﬁrﬁaﬁefekﬁmlﬁMiGlu)ﬂzﬁﬁ difOol it BAR35RAHOLYIT Be WahTMtdalior a
o Thr Lys Pro lle Tyr Asn Ala 180 185 190 Val Glu
medmmemfpétm umﬁ\é O(]Sf)u I,ré\nspc\/aﬁff} ‘Leu Lys Asp Leu Leu 195 200 205
Gly Asn Thr Lys Trp Arg Asp Trp Asp Ser Arg Leu Ser Tyr Thr Thr 210

24, @56502%& B&@;ﬁgg;@lw% A58 GlyiAse Gly TyelleAsmbeddieRida Jind Whe of
claims 1 ﬁ %1 240 Iﬁu Ala Thr A Gln A} et Arg Asp Gin Lys Tyr As
e Arg

SABDEG85 By t“y% CHEBl0 BIY A BREGR ﬂ\s‘iﬁsﬂ%*eemﬁ@“ said
discase 1Phefﬁf@bbyrﬂiLelﬁTaﬁﬁa@GSdZS?@%eLaﬁé/Sm JlecAsrrftarTynCyssSer.Leu Ser
Asp lle Ala Ala Tyr His 275 280 285 Ala Asp Gly Val lle Val Gly Phe Trp
Asp Pro Ser Ser Gly Gly 290 295 300 Ala lle Pro Phe Asp Phe Thr
iﬂﬁﬁéﬁgi&w&“ﬂ%’% EVPBIBdie 305 310 315 320 Gin Ala Val lle Val
Val Proapiig AlaB325io6 2 @ry ki <@l c12s <2B22mPRT

(b) an acceptable pharmaceutical carrier.

25.



<213> Bacteriophage R17 <400> 12 Ala Ser Asn Phe Thr Gin Phe Val
Leu Val Asn Asp Gly Gly Thr Gly 15 10 15 Asn Val Thr Val Ala Pro Ser

Asn Phe Ala Asn Gly Val Ala Glu Trp 20 25 30 lle Ser Ser Asn Ser Arg

P1035pSed/8m Ala Tyr Lys Val Thr Cys SerjVal 35 40 45 Arg Gin Ser Ser Ala

<110>

<120>
<130>
<160>
<170>
<210>
<211>
<212>
<213>

<400>

Gin Asn Arg Lys Tyr Thr lle Lys Val Glu Val 50 55 60 P1035PCO0/YF 7
Pro Lys Val Ala Thr GIn Thr Val Gly Gly Val Glu Leu Pro Val Ala 65 70 75
80 Ala Trp Arg Ser ?Ey?UEgEEAzéﬁSK/é}GGIu Leu Thr lle Pro lle Phe Ala 85 90
g tbhreAsneBerAspyCys Glu Leu lle Val Lys Ala Met GIn Gly Leu Leu
HOTES™ 1834534 A8p Gly Asn Pro lle Pro Ser Ala lle Ala Ala Asn Ser Gly
S ords 1300125 (Tyr <210> 13 <211> 130 <212> PRT <213>
Bectenophagadin<d00> 13 Met Ala Ser Asn Phe Glu Glu Phe Val Leu Val
Aspwash Gigtaiy Fhr 1510 15 Gly Asp Val Lys Val Ala Pro Ser Asn Phe
A V. 5 30_Trp lle Ser Ser Asn Ser Arg Ser GIn Ala
#%%%T%@%%& 2&% H&ép\/[g %\ngAéIH%%ngr Ala Asn Asn Arg
[y 3BRCThr Val Lys Val Glu 50 55 60 Val Pro Lys Val Ala Thr GIn Val Gin

%\é Gly Val Glu Leu Pro Val 65 70 75 sO

PatentIn version 3.2

1

10

PRT
mammalian

1

Glu His Trp Ser Tyr Gly Leu Arg Pro Gly

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10

2

13

PRT

Artificial Sequence

GnRH analogue CGG-GnRH

2

Cys Gly Gly Glu His Trp Ser Tyr Gly Leu Arg Pro Gly

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10

3
13
PRT
Artificial Sequence

GnRE analogue GnRE-GGC

3

Glu His Trp Ser Tyr Gly Leu Arg Pro Gly Gly Gly Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

5 10

4

11

PRT

Artificial Sequence

GnRH analogue C-GnRE
%z



Ala Ala Trp Arg Ser Tyr Met Asn Met Glu Leu Thr Ile Pro Val Phe 85 90 95
Ala Thr Asn Asp Asp Cys Ala Leu lle Val Lys Ala Leu GIn Gly Thr 100
105 110 Phe Lys Thr Gly Asn Pro lle Ala Thr Ala lle Ala Ala Asn Ser Gly
P1035PAXBYIZ0 125 lle Tyr 130 P1035PCQO/YF 8 <210> 14 <211> 130 <212>
PRT <213> Bacteriophage GA <400> 14 Met Ala Thr Leu Arg Ser Phe
Val Leu Val Asp Asn Gly Gly Thr Gly 15 10 15 Asn Val Thr Val Val Pro
<400> Val Ser Asn Ala Asn Gly Val Ala Glu Trp 20 25 30 Leu Ser Asn Asn Ser
Arg Ser Gin Ala Tyr Ar%eVal Thr Ala Ser Tyr 35 40 45 Arg Ala Ser Gly Ala
v SLAL ARG LY S TYHAR e 1S T8 Bl val 50 55 60 Pro Lys lle Val Thr
Gin Val Val Asn Gly Val Glu Leu Pro Gly Ser 65 70 75 80 Ala Trp Lys Ala
Tyr Ala Ser lle Asp Leu Thr lle Pro lle Phe Ala 85 90 95 Ala Thr Asp Asp
2137 Yal Thr val lle Ser Lys Sex Leu Ala Gly Leu Phe 100 105 110 Lys Val Gly
<212> Agh Pro lle Ala Glu Ala lle Ser Ser Gin Ser Gly Phe 115 120 125 Tyr Ala

<213> 2BOLKZ1Q §&uerdd > 132 <212> PRT

<220>
<223> GnRH analogue GnRH-C

<400> 5
Glu His Trp Ser Tyr Gly Leu Arg Pro Gly Cys
1 5 10

<21G> 6

<211> 189

<212> PRT

<213> Homo sapiens

<400> 6
Met Leu Gly Ser Arg Ala Val Met Leu Leu Leu Leu Leu Pro Trp Thr

1 3 10 15

Ala Gln Gly Arg Ala Val Pro Gly Gly Ser Ser Pro Ala Trp Thr Gln
20 25 30

Cys Gln Gln Leu Ser Gln Lys Leu Cys Thr Leu Ala Trp Ser Ala His
35 40 : 45

Pro Leu Val Gly His Met Asp Leu Arg Glu Glu Gly Asp Glu Glu Thr
50 55 60

Thr Asn Asp Val Pro His Ile Glmn Cys Gly Asp Gly Cys Asp Pro Gln
65 70 75 30

Gly Leu Arg Asp BAsn Ser Gln Phe Cys Leu Gln Arg Ile His Gln Gly
85 20 85

Leu Ile Phe Tyr Glu Lys Leu Leu Gly Ser Asp Ile Phe Thr Gly Glu
100 165 116

Pro Ser Leu Leu Pro Asp Ser Pro Val Gly Gln Leu His Ala Ser Leu
115 120 125

Leu Gly Leu Ser Gln Leu Leu Gln Pro Glu Gly His His Trp Glu Thr
130 135 140



<213> Bacteriophage SP <400> 15 Met Ala Lys Leu Asn Gin Val Thr Leu
Ser Lys lle Gly Lys Asn Gly 151015 Asp Gin Thr Leu Thr Leu Thr Pro
Arg Gly Val Asn Pro Thr Asn Gly 20 25 30 Val Ala Ser Leu Ser Glu Ala
Val Pro Ala Leu Glu Lys Arg 35 40 45 P1035P000/YF 9 Val Thr
al Ser Val Ala GIn Pro Ser Arg Asn Arg Lys Asn Phe Lys 50 55 60 Val
GIn lle Lys Leu Gin Asn Pro Thr Ala Cys Thr Arg Asp Ala Cys 65 70 75
80. Asp Pro Ser Val Thr Arg Ser Ala Phe Ala Asp Val Thr Leu Ser Phe 65
%2 Glﬁ98155%0ﬁr5§%r?§§r & Thr %es% fu G5 ARG ,&I%lané‘ffllréeﬂrégghr Glu Leu
100 105 110 Ala Ala Leu Leu Ala Asp Pro Leu lle Val Asp Ala lle Asp Asn
feu A Leu 115 1le 11325 jrf\sn Pro Ala Tyr 130 <210> 16 <211> 329 <212>
ot AropRf 23135, Bacterldghite 5B & &ﬁg%lavﬂ‘/sp’ﬁéuv%n“@m Val Thr
Leu Ser Lys lle Gly Lys Asn Gly Asp 1510 15 Gin T]hr Leu Thr Leu Thr
Pro Arg Gly Val Asn Pro Thr Asn Gly Val 20 25 30 Ala Ser Leu Ser Glu
Ala ArgAYéleﬁ%?\lﬁj‘\?a??ﬁr&Nahﬁé@@uTE(st,RPg 73 B% 40 45 Thr Val Ser Val Ala
Gin Pro Ser Arg Asn Arg Lys Asn Phe Lys Val 5055 60 Gin lle Lys Leu
gi;In Asn Pro Thr Ala Cys Thr Arg Asp Ala Cys Asp

P1Q35P

<210>
<211> 17§
<212> PRT
<213> Homo sapiens

<400> 7
Arg Ala Val Pro Gly Gly Ser Ser Pro Ala Trp Thr Gln Cys Gin Gln
1 5 10 18

Leu Ser Gln Lys Leu Cys Thr Leu Ala Trp Ser Ala His Pro Leu Val
20 25 30

Gly His Met Asp Leu Arg Glu Glu Gly Asp Glu Glu Thx Thr Asn Asp
35 40 45

Val Pro His Ile Gln Cys Gly Asp Gly Cys Asp Pro Gln Gly Leu Arg
50 55 &0

Asp Asn Ser Gin Phe Cys Leu Gln Arg Ile His Gin Gly Leu Ile Phe
65 : 70 75 ‘ 80

Tyr Glu Lys Leu Leu Gly Ser Asp Ile Phe Thr Gly Glu Pro Ser Leu
83 90 85

Leu Pro Asp Ser Pro Val Gly Gin Leu His Ala Ser Leu Leu Gly Leu
100 105 119

Ser Gin Leu Leu Gln Pro Glu Gly His His Trp Glu Thr Gln Gln Ile
115 120 125

Pro Ser Leu Ser Pro Ser Gln Pro Trp Gln Arg Leu Leu Leu Arg Phe
130 135 140

Lys Ile Leu Arg Ser Leu Gln ARla Phe Val Ala Val Ala Ala Arg Val
145 150 155 160

Phe Ala His Gly Ala Ala Thr Leu Ser Pro
165 170



65 70 75 80 Pro Ser Val Thr Arg Ser Ala Phe Ala Asp Val Thr Leu Ser
Phe Thr 8590 95 Ser Tyr Ser Thr Asp Gin Glu Arg Ala Leu lle Arg Thr
Glu Leu Ala 100 105 110 Ala Leu Leu Ala Asp Pro Leu lle Val Asp Ala lle
P1035PAPYESN Leu Asn 115 120 125 5.. P1035P000/YF 10 Pro Ala Tyr Trp
Ala Ala Leu Leu Val Ala Ser Ser Gly Gly Gly Asp 130 135 140 Asn Pro
Ser Asp Pro Asp Val Pro Val Val Pro Asp Val Lys Pro Pro 145 150 155
<210> 460 Asp Gly Thr Gly Arg Tyr Lys Cys Pro Phe Ala Cys Tyr Arg Leu Gly
<211> 365170 175 Ser lle Tyr Glu Val Gly Lys Glu Gly Ser Pro Asp lle Tyr Glu
<zl2>  Rpg 180 185 190 Gly Asp Glu Val Ser Val Thr Phe Asp Tyr Ala Leu Glu
<213> RUPpieield 195 200 205 Gly Asn Thr Asn Trp Arg Asn Trp Asp Gin Arg
Leu Ser Asp Tyr Asp 210 215 220 lle Ala Asn Arg Arg Arg Cys Arg Gly
<400> Asn Gly Tyr lle Asp Leu Asp 225 230 235 240 Ala Thr Ala Met GIn Ser
Asp Asp Phe Val Leu Ser Gly Arg Tyr Gly 245 250 255 Val Arg Lys Val
sin CYSL;%E"PﬁSfe)“PTgS”GTﬁ?rA%P&hLé’ tfyg%,é%ﬁ ¥E’§SXF§/"‘r L84 280285270 Leu Asn lle
GIn Gly Asp Ala Trp Leu Asp Leu Ser Glu Val Thr Ala 275 280285 Tyr
Gis pon£guse§ TyrGiy Met Val lle Gly Phe Trp Thr Asp Ser Lys Ser 290 295 300
PT0 Ggrall_eu Pro Thr Asp Phe Thr GIn Phe Asn Ser Ala Asn Cys Pro 305
310 315 320 Val Gin Thr Val lle lle lle Pro Ser 325

<210> &

<211> 21

<212> PRT

<213> Homo sapiens

<400> 9

Leu Pro Asp Ser Pro Val Ala Glo Leu His Ala Ser Leu Leu Gly Leu
1 5 10 15

Ser Gln Leu Leu Gin
240

<210> 10

<211> 132

<212> PRT

<213> Bacteriophage Q-beta

<400> 10
Ala Lys Leu Glu Thr Val Thr Leu Gly Asn Ile Gly Lys Asp Gly Lys
1 5 10 15

Gln Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val
26 25 30

Ala Ser Leu Ser Gln Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val
35 40 45

Thr Val Ser Val Ser Gln Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val
50 55 60

Gln Val Lys Ile Gln Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys
65 70 15 80

Asp Pro Ser Val Thr Aryg Gln Ala Tyr Ala Asp Val Thr Phe Ser Phe
85 90 95



<210> 17 <211> 130 <212> PRT <213> Bacteriophage MS2 <400> 17
Met Ala Ser Asn Phe Thr GIn Phe Val Leu Val Asp Asn Gly Gly Thr 15
10 15 P1035P000/YF 11 Gly Asp Val Thr Val Ala Pro Ser Asn Phe Ala
P1035P&GEraly Val Ala Glu 20 25 30 Trp llg Ser Ser Asn Ser Arg Ser Gin Ala Tyr
Lys Val Thr Cys Ser 35 40 45 Val Arg Gin Ser Ser Ala Gin Asn Arg Lys
Tyr Thr lle Lys Val G1u 50 55 60 Val Pro Lys Val Ala Thr Gin Thr Val Gly
G .Gl ey Pra,V 6570 8 TrpArg er Tyr Leu Asn
e S %%%%ﬂn%&éh& #ﬁr‘g Ilg,llg% lle £ e §5 88%3 rﬁhg%ﬁn%‘er %sp Cys Glu
Leu lle Val Lys Ala Met Gin G1y Leu 100 105 110 Leu Lys Asp Giy Asn
o ll er, Ala lle AIa Ala Asn Ser Gly 115 120 125 lle Tyr 130
ne RS 10 Yo CT e aails hhai B Za0o> 15
Met Ala Lys Leu Gin Ala e Thr Leu Ser Gly lle Gly Lys Lys G1y 1510
rsn PJ:015 As Val Thr Leu Asp Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly 20
02??0 Val Ala Ala Leu Ser Glu Ala G1ly Ala Val Pro Ala Leu Glu Lys Arg
354045

<210> 11

<211> 329

<212> PRT

<213> Bacteriophage (Q-beta

<400> 11 .

Met Ala Lys Leu Glu Thr Val Thr Leu Gly Asn Ile Gly Lys Asp Gly
1 5 10 15

Lys Gln Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly
20 25 30

Val Ala Ser Leu Ser Gln Ala Gly Ala Val Pro Ala Leu Glu Lys Arg
35 40 45

Val Thr Val Ser Val Ser Gln Pro Ser Arg Asn Arg Lys Asn Tyr Lys
50 55 60

Val Gln Val Lys Ile Gln Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser
65 70 75 80

Cys Asp Pro Ser Val Thr Arzg Gln Ala Tyr Ala Asp Val Thr Phe Ser
g5 90 95

Phe Thr Gln Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Gluy
100 105 110

Leu Ala Ala Leu Leu Ala Ser Pro Leu Leu Ile Asp Ala Ile Asp Gln
115 129 125

Leu Asn Pro Ala Tyr Trp Thr Leu lLeu Ile Ala Gly Gly Gly Ser Gly
1390 135 140

Ser Lys Pro Asp Pro Val Ile Pro Asp Pro Pro Ile Asp Pro Pro Pro
145 150 155 160

Gly Thr Gly Lys Tyr Thr Cys Pro Phe Ala Ile Trp Ser Leu Glu Glu
165 170 175



Val Thr lle Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys 50 55
60 Val Gin Val Lys lle Gin Asn Pro Thr Ser Cys Thr Ala Ser Gly Thr 65
70 75 80 Cys Asp Pro Ser Val Thr Arg Ser Ala Tyr Ser Asp Val Thr Phe

P1035PSes/8% 90 95 P1035P000/YF 12 Phge Thr Gin Tyr Ser Thr Val Glu Glu Arg

Val

Val

Gly

Phe

225

Leu

Gly

Lys

Ala Leu Val Arg Thr Glu 100 105 110 Leu Gin Ala Leu Leu Ala Asp Pro
Met Leu Val Asn Ala lle Asp Asn 115 120 125 Leu Asn Pro Ala Tyr 130
<210> 19 <211> 133 <212> PRT <213> Bacteriophage MX1 <400> 19
TyMetAlrb ysrbeth GinyAladie Adyr beul Her &y lla ShykysMAsmely 1510 15
Asp VaFThr Leu Asn Leu A38%Pro Arg Gly Val Asa®ro Thr Asn Gly 20 25
30 Val Ala Ala Leu Ser Glu Ala Gly Ala Val Pro Ala Leu Glu Lys Arg 35
c14Q.45 dal Phe HeSeryahsal:6inraSerMaASmAOLYSIASN Tyr Lys
53%5 60 Val Gin Val Ly8dle Gin Asn Pro Thiz8er Cys Thr Ala Ser Gly Thr
65 70 75 80 Cys Asp Pro Ser Val Thr Arg.Ser Ala Tyr Ala Asp Val Thr
asPRe-Sey89.90:95 Rhe By Gp Tvr 38k ThAsp-Gly.Giy Arg Ala Leu Val
21Arg Thr Glu 100 1055110 Leu Lys Ala Lexzd eu Ala Asp Pro Met.Leu lle
Asp Ala lle Asp Asn 115120 125 Leu Asn Pro Ala Tyr

Arg Gly Cys Arg Gly Asn Gly Tyr Ile Asp Leu Asp Ala Thr Tyr
230 235 240

Ala Thr Asp Glr Ala Mst Arg Asp Gln Lys Tyr Asp Ile Arg Glu
245 250 255

Lys Lys Pro Gly Ala Phe Gly Asn Ile Glu Arg Phe Ile Tyr Leu
260 265 270

Ser Ile Asn Ala Tyr Cys Ser Leu Ser Asp Ile Ala Ala Tyr His
275 280 285

Ala Asp Gly Val Ile Val Gly Phe Trp Arg Asp Pr¢ Ser Ser Gly Gly
290 295 300
Ala Ile Pro Phe Asp Phe Thr Lys Phe Asp Lys Thr Lys Cys Pro Ile
305 310 315 320
Gln Ala Val Ile Val Val Pro Arg Ala
325
<210> 12
<211> 129
<212> PRT

<213> Bacteriophage R17

<400> 12

Ala

i3

Asn

Ile

Arg

Ser Asn Phe Thr Gln Phe Val Leu Val Asn Asp Gly Giy Thr Gly
5 10 15

Val Thr Val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala Glu Trp
20 25 30

Ser Ser Asn Ser Arg Ser Gln Ala Tyr Lys Val Thr Cys Ser Val
35 490 45

Gln Ser Ser Ala Gln Asn Arg Lys Tyr Thr Ile Lys Val Glu val
50 55 60



130 <210> 20 <211> 330 <212> PRT <213> Bacteriophage NL95
<400> 20 P1035P000/YF 13 Met Ala Lys Leu Asn Lys Val Thr Leu Thr
Gly lle Gly Lys AlaGly 151015 Asn Gin Thr Leu Thr Leu Thr Pro Arg
Pwﬁ},gp@ﬁj Asn Pro Thr Asn Gly 20 25 3,0 Val Ala Ser Leu Ser Gin Ala Gly
a Val Pro Ala Leu Glu Lys Arg 35'40 45 Val Thr Val Ser Val Ala Gin Pro
Ser Arg Asn Arg Lys Asn Tyr Lys 50 55 60 Val Gin lle Lys Leu GIn Asn
Pro Thr Ala Cys Thr Lys Asp Ala Cys 65 70 75 80 Asp Pro Ser.Val Thr
I r.Gl Arg. As. Thr.ley,Ser Phe 8590 95 Thr. Ser Tyr Ser
.zgo Ly%%é%ﬁé%%ﬁrg’%a? ?_\'éal%We %\%L{T{ ria ﬁf L]éeuu 00 Xﬁj‘s ﬁ.ﬁ Ala Ala Leu
Leu Lys Asp Asp Leu lle Val Asp Ala lle Asp Asn Leu 115120 125 Asn
Pro Ala Tyr. Trp Ala Ala Leu | eu Ala Ala Ser Pro Gly Giy Giy 130 135 140
Tr%é%%sgﬁrPg nr%?‘b?os G ff/e%aﬁllﬁré'ﬁsgrgeg Eropﬁ%nI%%alg s'Pfo Pro 145
150 155 160 Giy Gly Thr Gly Thr Tyr Arg Cys Pro Phe Ala Cys Tyr Arg
Thy ASAr,‘geGlzi/Schf:S %7% 175 Glu Leu lle Thr lGlu Ala Lys Asp Gly Ala Cys Ala Leu
yr Alagys 1§ u1§§u1§beG\lf§;SIe‘?’tﬁJ A8V e i Vaf Fin PhéBlu Tyr Ala
Leu Glu Asp Phe Leu 195 200 205 Gly Asn Glu Phe Trp Arg Asn Trp

Asp Giy Arg Leu Ser Lys Tyr ASP 210 215 220
Lys Asp Gly Asn Pro Ile Pro Ser Ala Ile Ala Ala Asn Ser Gly Ile

115 120 125

Al

o

Tyr

<210> 13

<211> 130

<212> PRT

<213> Bacteriophage fr

<400> 13
Met Ala Ser Asn Phe Giu Glu Phe Val Leu Val Asp Asn Gly Gly Thr
1 5 10 15

Gly Asp Val Lys Val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala Glu
20 25 30

Trp Ile Ser Ser Asn Ser Arg Ser Gln Ala Tyr Lys Val Thr Cys Ser
35 40 45

Val Arg Gln Ser Ser Ala Asn Asn Arg Lys Tyr Thr Val Lys Val Glu
50 55 60

Val Pro Lys Val Ala Thr Gin Val Gln Gly Gly Val Glu Leu Pro Val
65 : 70 75 80

Ala Ala Trp Arg Ser Tyr Met Asn Met Glu Leu Thr Ile Pro Val Phe
85 20 85

Ala Thr Asn Asp Asp Cys Bla Leu Ile Val Lys Ala Leu Gln Gly Thr
100 165 110

Phe Lys Thr Gly Asn Pro Ile Ala Thr Ala Tle Ala Ala Asn Ser Gly
115 120 125

Ile Tyr
130



lle Glu Thr His Arg Arg Cys Arg Gly Asn Gly Tyr Val Asp Leu Asp 225
230 235 240 Ala Ser Val Met GIn Ser Asp Glu Tyr Val Leu Ser Gly Ala
Tyr Asp 245 250 255 P1035PCO00/YF 14 Val Val Lys Met GIn Pro Pro Gly
P1o3spdbh/Re Asp Ser Pro Arg Tyr Tyr 269 265 270 Leu His Leu Met Asp Giy
lle Tyr Val Asp Leu Ala Glu Val Thr Ala 275 280 285 Tyr Arg Ser Tyr Gly
Met Val lle Gly Phe Trp Thr Asp Ser Lys Ser. 290 295 300 -- Pro Gin Leu
Pro Thr Asp Phe Thr Arg Phe Asn Arg His Asn Cys Pro 305 310 315 320
<210> Mal Gin Thr Val lle Val lle Pro Ser Leu 325 330 <210> 21 <211> 129
<211> <2P2> PRT <213> Bacteriophage f2 <400> 21 Ala Ser Asn Phe Thr Gin
j:gg; E €.Val Leu Val Asn Asp Gly Gly Thr Giy 1510 15 Asn Val Thr Val Ala
er Asn Phé Ala Asn Giy Val Ala Giu Trp 20 25 30 lle Ser Ser Asn
<400> Ser Arg Ser GIn Ala Tyr Lys Val Thr Cys Ser Val 35 40 45 Arg GIn Ser
et AL hAlg Gln Asn Argbeys Tyr Thr lle Lys Val Glu Val 50 55 60 Pro Lys Val
L Al THIGI§ Ph al tsly Bly 041 b B2 BB ThY Ak §576%5 80 Ala Trp
Arg Ser Tyr Leu Asn Leu Glu Leu Thr lle Pro lle Phe Ala 859095 Thr
Asn Ser A§EJG§, Glu Leu lle Val Lys Ala Met GIn Giy Leu Leu 100 105

asn Valy fi3q Jialn ‘Aé’ﬁb?&'ﬂ@?rd%aerﬁﬂfh?[’é’A‘fﬁlA%%%‘S&fG|y lle

Leu Sex Asn Asn Ser Arg Ser Gln Ala Tyr Arg Val Thr Ala Ser Tyr
35 40 45

Arg Ala Ser Gly Ala Asp Lys Arg Lys Tyr Ala Ile Lys Leu Glu Val
50 55 60

Pro Lys Ile Val Thr Gln Val Val Asn Gly Val Giu Leu Pro Gly Ser
65 70 75 80

Ala Trp Lys Ala Tyr Ala Ser Ile Asp Leu Thr Ile Pro Ile Phe Ala
B85 90 95

Ala Thr Asp Asp Val Thr Val Ile Ser Lys Ser Leu Ala Gly Leu Fhe
100 105 110

Lys Val Gly Asn Pro Ile Ala Glu Ala Ile Ser Ser Gln Ser Gly Phe
115 120 125

Tyr Ala
130

<210> 15
<211> 132
<212> PRT
<213> Bacteriophage SP

<400> 15
Met Ala Lys Leu Asn Gln Val Thr Leu Ser Lys Ile Gly Lys Asn Gly
1 5 10 15

hsp Gln Thr Leu Thr Leu Thr Pro Arg Gly Val Asn Pro Thr Asn Gly
20 25 30

Val Ala Ser Leu Ser Glu Ala Gly Ala Val Pro Ala Leu Glu Lys Arg
35 40 45



115120 125 Tyr P1035P000/YF 15 <210> 22 <211> 128 <212> PRT
<213> Bacteriophage PP7 <400> 22 Met Ser Lys Thr lle Val Leu Ser Val
Gly Glu Ala Thr Arg Thr Leu 1510 15 Thr G1lu lle GIn Ser Thr Ala Asp
P1035PA§ in lle Phe Glu G1u Lys Val 20 25 30 Gly Pro Leu Val G1y Arg Leu
X g Leu Thr Ala Ser Leu Arg Gin Ash 35 40 45 Gly Ala Lys Thr Ala Tyr
Arg Val Asn Leu Lys Leu Asp Gin Ala Asp 50 55 60 Val Val Asp Cys Ser
Thr Ser Val Cys Gly Glu Leu Pro Lys Val Arg 65 70 7580 Tyr Thr Gin
val o VEPTIESer His K ) YaF Thiofe \Far A ASHSEY THIEBS?DO 985 Glu Ala Ser
Arg Lys Ser Leu Tyr Asp Leu Thr Lys Ser Peu Val Ala 100 105 110 Thr
Ser GIn Val G1u Asp Leu Val Val Asn Leu Val Pro Leu Gly Arg 115 120
zgl Gln Jge oyl @p) dsn]Br 2py 28 PRYs<PIBRAythiviabSequence <220>
<223> Bacterio7p0hage Qbeta 240 mufdnt <400> 23 Ala Ly Y eu Glu Thr
Val Thr Leu Gly Asn lle G1y Arg Asp Gly Lys 151015 GIn Thr Leu Val
Asp PrCLéﬂ%AgﬁlPEég%r‘gfﬁEﬁVéllAsﬁ’hPr?ghM@sﬁ@‘IyPMaII@@ Z;%:S@he

Thr Ser Tyr Ser Thr Asp Glu Glu Arg Ala Leu Ile Arg Thr Glu Lewu
100 105 110

Ala Ala Leu Leu Ala Asp Pro Leu Ile Val Asp Ala Ile Asp Asn Leu
115 120 125

Asn Pro Ala Tyr
130

<210> 16

<211> 329

<212> PRT

<213> Bacteriophage SP

<400> 1g¢

Ala Lys Leu Asn Gln Val Thr Leu Ser Lys Ile Gly Lys Asn Gly Asp
1 5 10 15

Gln Thr Leu Thr Leu Thr Pro Arg Gly Val Asn Pro Thr Asn Gly Val
: 290 25 ‘ 30

Ala Ser Leu Ser Glu Ala Gly aAla Val Pro Ala Leu Glu Lys Arg Val
35 40 45

Thr Val Ser Val Ala Gln Pro Ser Arg Asm Arg Lys Asn Phe Lys Val
50 55 60

Gin Ile Lys Leu Gln Asn Pro Thr Ala Cys Thr Arg Asp Ala Cys Asp
65 70 15 80

Pro Ser Val Thr Arg Ser Ala Phe Ala Asp Val Thr Leu Ser Phe Thr
85 90 9%

Ser Tyr Ser Thr Asp Glu Glu Arg Ala Leu Ile Arg Thr Glu Leu Ala

1006 105 110

Ala Leu Leu Bla Asp Pro Leu Ile Val Asp Ala Ile Asp Asn Leu Asn
115 120 125



P1035P

Pro

Asn

145

Ser

Gly

Gly

Ile

225

Ala

Val

Leu

Tyr

Ala Ser Leu Ser GIn Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val 35 40
45 P1035P000/YF 16 Thr Val Ser Val Ser GIn Pro Ser Arg Asn Arg Lys
Asn Tyr Lys Val 50 55 60 GIn Val Lys lle GIn Asn Pro Thr Ala Cys Thr Ala
y Ser Cys 65 70 75 80 Asp1 ro Ser Val Thr Arg Gin Lys Tyr Ala
Sp Val Thr Phe Ser Phe 85 90 95 {llhr GIn Tyr Ser Thr Asp Glu Glu Arg
Ala Phe Val Arg Thr Glu Leu 100 105 110 Ala Ala Leu Leu Ala Ser Pro
Leu Leu lle Asp Ala lle Asp GIn Leu 115 120 125 Asn Pro Ala Tyr 130
Ald %%9> & a1a1ldra 138 £a142 PRIL @h33HriQ %?eE}Her}Ee =220>
131<223> Bacteriophags Q-beta 243 mutant 4400> 24 Ala Lys Feu Giu Thr
Val Thr Leu Gly Lys IIe GIy Lys Asp Gly Lys 151015 GIn Thr Leu Val
Leu Asn Pro A I VaI 20 25 30 Ala Ser Leu
PI:OS%e?rGlﬁn Alg Gli;?%&a Pro r‘%‘eu rg \17'%’1? 55 4@ 5 Thr Val Ser
Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val 5055 60 GIn Val
1 ¥§lrlle(;§3|nA§sn Pro Thr Ala Cr:XS Thr Ala Asn GI¥ Ser Cys 65 70 75 80
NP PO SeEval ThE ArG Gin Cysayr Ala ASp Val T BBE S& Phe 85 90
95 Thr Gin Tyr Ser Thr Asp Gin Glu Arg Ala Phe Val Arg Thr Glu Leu

Tle Tyr Glu Val Gly Lys Glu Gly Ser Pro Asp Ile Tyr Glu Arg
180 185 190

Asp Glu Val Ser Val Thr Phe Asp Tyr Ala Leu Glu Asp Phe Leu
195 200 205

Asn Thr Asn Trp Arg Asn Trp Asp Gln Arg Leu Ser Asp Tyr Asp
210 215 220

Ala Asn Arg Arg Arg Cys Arg Gly Asn Gly Tyr Ile Asp Leu Asp
230 235 240

Thr Ala Met Gln Ser Asp Asp Phe Val Leu Ser Gly Arg Tyr Gly
245 250 255

Arg Lys Val Lys Phe Pro Gly Ala Phe Gly Ser Ile Lys Tyr Leu
260 265 270

Asn Ile Gln Gly Asp Ala Trp Leu Asp Leu Ser Glu Val Thr Ala
275 280 285

krg Ser Tyr Gly Met Val Ile Gly Phe Trp Thr Asp Ser Lys Ser
290 295 300

Pro Giln Leu Pro Thr Asp Phe Thr Gln Phe Asn Ser Ala Asn Cys Pro
305 310 315 320
Val Gln Thr Val Ile Ile Ile Pro Ser

325
<21ig> 17
<211> 130
<212> FRT

<213> Bacteriophage MS2

<400> 17

Met Ala Ser Asn Phe Thr Gln Phe Val Leu Val Asp Asn Gly Gly Thr

1

5 10 15



100 105 110 Ala Ala Leu Leu Ala Ser Pro Leu Leu lle Asp Ala lle Asp Gin
Leu P1035P000IYF 17 115 120 125 Asn Pro Ala Tyr 130 <210> 25
<211> 132 <212> PRT <213> Artificial Sequence <220> <223>
P1035PB@steriophage Q-beta 250 mutant 400> 25 Ala Arg Leu Glu Thr Val Thr
Leu Gly Asn lle Gly Arg Asp Gly Lys 151015 Gin Thr Leu Val Leu Asn
Pro Arg Gly Val Asn Pro Thr Asn Gly Val 20 25 30 Ala Ser Leu Ser G1n
Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val 35 40 45 Thr-Val Ser Val Ser

Gly

asfGla ProuSen Angl Asi ArgekyssAsmT yiilay sk 50 &5 60 Ghawval Lys lle

GIn A3 Pro Thr Ala Cys THSAla Asn Gly Ser Cys3®%5 70 75 80 Asp Pro
Ser Val Thr Arg GIn Lys Tyr Ala Asp Val Thr PheSer Phe 85 90 95 Thr

Trp

115 YeSeld ASR-Gl8G g Arg AlarPhe,yakAig fthr Gl ey 100 105

120 Ala Ala Leu Leu AlaSer Pro Leu Leu lle &sp Ala lle Asp GIn Leu 115
120 125 Asn Pro Ala Tyr 130 <210> 26 <211> 132 <212> PRT <213>

Val
50 55
Val Pro Lys Val BAla Thr Gln
65 70
Ala ala Trp Arg Ser Tyr Leu
85
Ala Thr Asn Ser Asp Cys Glu
160
Leu Lys Asp Gly Asn Pro Ile
115
Ile Tyr
130
<210> 18
<211> 133
<212> PRT
<213> Bacteriophage M1l
<400> 18

Met Ala Lys
1

Asp Val Thr

Val Ala Ala
35

Val Thr Ile
50

Val Gln Val
&5

Cys Asp Pro

Ley

Leu

20

Leu

Ser

Lys

Ser

Gln Ala Ile

Asp Leu Asn

Ser Glu Ala

Val Gln

55

Ser

Ile Gin

70

Asn

val
g5

Thr Arg

Thr

Asn

Leu

Pro
120

Thr

Pro

Gly

40

Pro

Pro

Ser

Val

Met.

Ile

105

Ser

Leu

Arg

25

Ala

Ser

Thr

Gly

GLu

S0

Val

Ala

Ser

10

Gly

Val

Arg

Ser

Tyr
0

Gly

75

Leu

Lys

Tle

Gly

Val

Pro

Asn

Cys

73

Ber

60

Val

Thr

Ala

ARla

Ile

Asn

Ala

Arg

60

Thr

Asp

Glu

Ile

Met

Ala
125

Gly

Pro

Leu

45

Lys

Ala

Val

ArgAaiﬁC@LSQQQQﬂQeGln Asn Arg Lys Tyr Thr Ile Lys

Leu

Pro

Gln

110

Asn

Lys

Thr

30

Glu

Asn

Ser

Thr

Val

Pro

Ile

g5

Giry

Ser

Lys

15

Asn

Lys

Tyr

Gly

Phe
a5

Glu

Val
80

'Phe

Leu

Gly

Gly

Gly

Arg

Lys

Thr

80

Ser



<220> <223> Bacteriophage Q-beta 251 mutant <400> 26
P1035P000/YF 18 Ala Lys Leu Glu Thr Val Thr Leu Gly Asn lle Gly Lys
Asp Gly Arg 1510 15 Gin Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro
P1o3spdbugen Gly Val 20 25 30 Ala Ser Leu Ser Gin Ala Gly Ala Val Pro Ala
Leu Glu Lys Arg Val 35 40 45 Thr Val Ser Val Ser GIn Pro Ser Arg Asn
Arg Lys Asn Tyr Lys Val 50 55 60 GIn Val Lys lle GIn Asn Pro Thr Ala
Cys Thr Ala Asn Gly Ser Cys 65 70 75 80 Asp Pro Ser Val Thr Arg Gin
Phe Thi Y3 ywAlasAsphyataihcRhelSerRhai8h:120 9& 1 Thr&imd yiser Thr Asp
Glu Gi¥®rg Ala Phe Val Arg%hr Glu Leu 100 10510 Ala Ala Leu Leu
Ala Ser Pro Leu Leu lle Asp Ala lle Asp GIn Leu 115 120 125 Asn Pro
Leu GlrA T Ved30m<210>n27 mliier 182 v312nPRTa<213x4vtifigial Sequence
<220> <223> Bacteriopkdge Q-beta 259 mutd? <400> 27 Ala Arg Leu
Glu Thr Val Thr Leu Gly Asn lle Gly Lys Asp Gly Arg 151015 GIn Thr
Leu asd@WoValday.Asn Pro Arg Gly Val Asn Pro Thr Asn Giy Val 20 25 30 Ala
13er Leu Ser Gin Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val 3540 45

<210> 19
<211> 133
<212> PRT
<213> Bacteriophage MX1

<4006> 19
Met Ala Lys Leu Gln Ala Tle Thr Leu Ser Gly Ile Gly Lys Asn Gly
1 5 10 15

Agsp Val Thr Leu Asn Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly
20 25 30

Val Ala Ala Leu Sexr Glu Ala Gly Ala Val Pro Ala Leu Glu Lys Arg
35 40 45

Val Thr Ile Ser Val Ser Gln Pro Ser Arg Asn Arg Lys Asn Tyr Lys
50 55 60

Val Gln Val Lys Ile Gln Asn Pro Thr Ser Cys Thr Ala Ser Gly Thr
€5 70 : 75 80

Cys Asp Pro Ser Val Thr Arg. Ser Ala Tyr Ala Asp Val Thr Phe Ser
85 90 95

Phe Thr Gln Tyr Ser Thr Asp Glu Glu Arg Ala Leu Val Arg Thr Glu
100 105 110

Leu Lys Ala Leu Leu Ala Asp Pro Met Leu Ile Asp Ala Ile Asp Asn
115 120 125

Leu Asn Pro Ala Tyr
130

<210> 20

<211> 338

<212> PRT

<213> Bacteriophage NLS5

<400> 20



Thr Val Ser Val Ser GIn Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val 50 55
60 GIn Val Lys lle GIn Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys
P1035P000/YF 19 65 70 75 80 Asp Pro Ser Val Thr Arg Gin Lys Tyr Ala
Asp Val Thr Phe Ser Phe 8590 95 Thr Gin Tyr Ser Thr Asp Glu Glu Arg
P1035PGEOVE e val Arg Thr Glu Leu 100 155 110 Ala Ala Leu Leu Ala Ser Pro
Leu Leu lle Asp Ala lle Asp Gin Leu 115 120 125 Asn Pro Ala Tyr 130
<210> 28 <211> 10 <212> PRT <213> Atrtificial Sequence <220> <223>
uet MGHIrH SRS GRRHTO-1er 246081 28T8inHis Trp Sk Fyr Gly Leu Arg
ProGly 1510 <210> 29 <2113%31 <212> PRT <213> bacteriophage
AP205 <400> 29 Met Ala Asn Lys Pro Met Gin Pro lle Thr Ser Thr Ala
GlfA§ﬁ¥Lg§q|€h£ S0 UG Vet %JWSEWA@\ PrenThrAft @ SekThr Thr Phe
Ser Ala’Ser Leu 20 25 30 L&u Arg Gin Arg Val Lys'Val Gly lle Ala Glu Leu
Asn Asn Val Ser 35 40 45 Giy Gin Tyr Val Ser Val Tyr Lys Arg Pro Ala
Val rlPpel yePrRrGRLGH1LEGEEDS B0 Cyt Al Adp AkuCyis: \falslleddlet Pro Asn
Gfd Asn Gin Ser lle Arg?® 4

As

=]

Val Thr Val Ser Val Ala Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys
50 55 60

Val Gln Ile Lys Leu Gln Asn Pro Thr Ala Cys Thr Lys Asp Ala Cys
€5 70 75 80

Asp Pro Ser Val Thr Arg Ser Gly Ser Arg Asp Val Thr Leu Ser Phe
85 90 95

Thr Ser Tyr Ser Thr Glu Arg Glu Arg Ala Leu Ile Arg Thr Glu Leu
160 165 110

Ala Ala Leu Leu Lys Asp Asp Leu Ile Val Asp Ala Tle Asp Asn Leu
115 12¢ 125

Asn Pro Ala Tyr Trp Ala Ala Leu Leu Ala Ala Ser Pro Gly Gly Gly
130 135 140

Asn Asn Pro Tyr Pro Gly Val Pro Asp Ser Pro Asn Val Lys Pro Pro
145 150 155 160

Gly Gly Thr Gly Thr Tyr Arg Cys Pro Phe Ala Cys Tyr Arg Arg Gly
165 170 178

Glu Leu Ile Thr Glu Ala Lys Asp Gly Ala Cys Ala Leu Tyr Ala Cys
180 185 190

Gly Ser Gluv Ala Leu Val Glu Phe Glu Tyr Ala Leu Glu Asp Phe lLeu
195 200 205

Gly Asn Glu Phe Trp Arg Asn Trp Asp Gly Arg Leu Ser Lys Tyr Asp
210 215 220

Ile Glu Thr His Arxg Arg Cys Arg Gly Asn Gly Tyr val Asp Leu Asp
225 230 235 240

Ala Ser Val Met Gln Ser RAsp Glu Tyr Val Leu Ser Gly Ala Tyr Aép
245 250 255



65 70 7580 Thr Val lle Ser Gly Ser Ala Gin Asn Leu Ala Thr Leu Lys Ala
Glu 85 90 95 P1035P000/YF 20 Trp Glu Thr His Lys Arg Asn Val Asp Thr
Leu Phe Ala Ser Gly Asn 100 105 110 Ala Gly Leu Gly Phe Leu Asp Pro

Ala lle Val Ser Ser Asp 11 i
P1°35Pé<r§q§fzo 120 PRT 29155 Ariidd

20 125 Thr Thr Ala 130 <210> 30
Sequence <220> <223> GnRH

analogue tandem sequence <400> 30 Glu His Trp Ser Tyr Gly Leu Arg
Pro Gly Glu His Trp Ser Tyr Gly 1510 15 Leu Arg Pro Gly 20.<210> 31

|

Va

var<33d1e0 3alex RRT s2) 35 Aificial Seauepge <220> <223> GnRH

analogge tandem sequencezgs400> 31 Glu His Trp;ger ‘Fyr%iy Leu Arg

Pro Gly Gin His Trp Ser Tyr G1ly 1510 15 Leu Arg Pro Gly 20 <210> 32

Leu

275

His<%%a'>Me29 A<s

>
gléEyEgig-Tyr Val Asp Leu Ala Glu Val Thr Ala

Tyr Arg Ser Tyr Gly Met val

290

Pro Gln Leu Pro Thr Asp

305

310

Val GlIn Thr Vval Ile val

<210>
<211>
<212>
<213>

<400>
Ala Ser

1

Asn Val

Ile Ber

Arg Gln

50

Pro Lys

65

hla Trp

Thr Asn

Lys Asp

Ty

21
129
PRT

325

Bacteriophage f£2

21

Asn

Thr

Ser

35

Ser

Val

hrg

Ser

Gly
115

Phe

Val

20

Asn

Ser

Ala

Ser

Asp

100

Asn

Thr

Ala

Ser

Ala

Thr

Tyr

8BS

Cys

Pro

Gin

Pro

Arg

Gln

Gln

70

Leu

Glu

Ile

295

Phe

Ile

Phe

Sex

Ser

Asn

55

Thr

Asn

Leu

Pro

280 .

Ile

Thr

Pro

Val

Asn

Gln

40

Arg

Val

Leu

Ile

Ser
120

Gly

Arg

Ser

Leu

Phe

25

Ala

Lys

Gly

Gilu

val

105

Ala

Phe

Phe

Leu
330

Val

10

Ala

Tyxr

TYLD

Gly

Leu

80

Lys

Ile

285

Trp Thr Asp Ser Lys Ser.

300

Asn Arg His Asn Cys Pro

315

Asn

Asn

Lys

Thr

Val

75

Thr

Ala

Ala

Asp

Gly

Val

Ile

60

Glu

Iie

Met

Ala

Gly Gly

Val Ala
30

Thr Cys
45

Lys Val

L.eu Pro

Pro Ile

Gln Gly

110

Asn Ser
125

Thr

15

Glu

Ser

Glu

val

Phe

95

Leu

Gly

320

Gly

Trp

“Val

Val

Ala

80

Ala

Leu

Ile



<213> Artificial Sequence <220> <223> GnRH analogue tandem
sequence <400> 32 Gin His Trp Ser Tyr Gly Leu Arg Pro Gly Gin His Trp
Ser Tyr Gly 1510 15 P1035P000/YF 21 Leu Arg Pro Gly 20 <210> 33
<211> 14 <212> PRT <213> Homo sapiens <400> 33 Phe Tyr Glu Lys
PI03SPCRYYE, Gly Ser Asp lle Phe Thr GRPGlu 1510 <210> 34 <211> 22
<212> PRT <213> Homo sapiens <400> 34 Phe Tyr Glu Lys Leu Leu Gly
Ser Asp lle Phe Thr Gly Glu Pro Ser 15 10 15 Leu Leu Pro Asp Ser Pro
<2105 2 <210> 35 <211> 17 <212> PRT <213> Homo sapiens <400> 35 Val
<211> GIn Leu His Ala Ser Leu Leu Gly Leu Ser Gin Leu Leu Gin 1510 15

<212> PRI <210> 36 <211> 27
<213> Bacteriophage PP7

<400> 22

Met Ser Lys Thr Ile Val Leu Ser Val Gly Gle Ala Thr Arg Thr Leu
1 5 10 15

Thr Glu Tle Gln Ser Thr Ala Asp Arg Glm Ile Phe Glu Glu Lys Val
20 25 30

Gly Pro Leu Val Gly Arg Leu Arg Leu Thr Ala Ser Leu Arg Gln Asn
35 40 45

Gly Ala Lys Thr Ala Tyr Arg Val Asn lLeu Lys Leu Asp Gln Ala Asp
50 55 60

Val Val Asp Cys Ser Thr Ser Val Cys Gly Glu Leu Pro Lys Val Arg
65 70 15 80

Tyr Thr Gln Val Trp Ser His Asp Val Thr Ile Val Ala Asn Ser Thr
85 _ 90 95

Glu Ala Ber Arg Lys Ser Leu Tyr Asp Leu Thr Lys Ser Leu Val Ala
100 105 110

Thr Ser Gln Val Glu Asp Leu Val Val Asn Leu Val Pro Leu Gly Arg
118 i20 125

<z1C> 23

<2il> 132

<212> PRT

<213> Artificial Sequence

<220>
<223> Bacteriophage (Qbeta 240 mutant

<400> 23
Ala Lys Leu Glu Thr Val Thr Leu Gly Asn Ile Gly Arg Asp Gly Lys
1 5 10 15

Gln Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val
20 25 30

Ala Ser Leu Ser Glm Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val
35 40 45

Aty

&



<212> PRT <213> Homo sapiens <400> 36 Gly Glu Pro Ser Leu Leu Pro
Asp Ser Pro Val Ala GIn Leu His Ala 1510 15 Ser Leu Leu Gly Leu Ser
GIn Leu Leu GIn Pro 20 25 <210> 37 <211> 19 <212> PRT

PmBsp‘Ef&F? 000/YF 22 <213> Homo sapiens <400> 37 Pro Glu Gly His His

Thr

in Thr Gin Gin lle Pro Ser Leu'Ser Pro 15 10 15 Ser GIn Pro
<210> 38 <211>8 <212> PRT <213> Homo sapiens <400> 38 Pro Ser
Vel SiPT FPREASH SEFPRF 15 9<DIDI 3P kps| Bs1y Ty IIps PRI <213>
Homo sapiens <400> 39 Leu Pro Asp sé&Proval Ala 15 <210> 40
<211> 39 <212> PRT <213> Homo sapiens <400> 40

Gln Val Lys Ile Gln Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys
65 70 75 BO
Asp Pro Ser Val Thr Arg Gln Lys Tyr Ala Asp Val Thr Phe Ser Phe
BS 90 85
Thy Gln Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu
100 105 110
Ala Ala Leu Leu Ala Ser Pro Leu Leu Ile Asp Ala Ile Asp Gln Leu
115 120 125
Asn Pro Ala Tyr
130
<210> 24
<211> 132
<212> PRT

<213> Artificial Seqguence

<220>
<223> Bacteriophage Q-beta 243 mutant

<400> 24

Ala

1

Gln

Rla

Thr

Gln

65

Asp

Thr

Lys Leu Glu Thr Val Thr Leu Gly Lys Ile Gly Lys Asp Gly Lys

Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val
20 25 30

Ser Leu Ser Gilr Ala Gly Ala Val Pro Rla Leu Glu Lys Arg Val
35 4¢ 45

Val Ser Val Ser Gln Pro Ser Rrg Asn Arg Lys Asn Tyr Lys Val
50 55 60

Val Lys Ile Gln Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys
70 15 80

Pro Ser Val Thr Arg Gln Lys Tyr Ala Asp Val Thr Phe Ser pPhe
85 %0 . - a5

Gln Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu
100 105 110

Ala Ala Leu Leu Ala Ser Pro Leu Leu Ile Asp Ala Ile Asp Gln Leu



Phe Tyr Glu Lys Leu Leu Gly Ser Asp lle Phe Thr Gly Glu Pro Ser 15 10
15 Leu Leu Pro Asp Ser Pro Val Ala GIn Leu His Ala Ser Leu Leu Gly 20
25 30 Leu Ser Gin Leu Leu Gin Pro 35 <210> 41 <211>6 <212> PRT
<213> Homo sapiens <400> 41 Leu Leu Pro Asp SerPro 15

P1035PEE0FBEPO00/YF 23 <210> 42 <2115728 <212> PRT <213> Homo sapiens

Asn

<400> 42 Leu Leu Gly Ser Asp lle Phe Thr Gly Glu Pro Ser Leu Leu Pro

Asp; 1510 15 Ser PraMal Ala Gin Leu His Alg; Ser Leu Leu Gly 20 25

<210> 43 <211> 32 <212> PRT <213> Home sapiens <400> 43 Phe Tyr
PrOGP[gaL)fsrLeu Leu Gly Ser Asp lle Phe Thr Gly Glu Pro Ser 151015 Leu
1agleu Pro Asp Ser Pro Val Ala GIn Leu His Ala Ser Leu Leu Gly 20 25 30

<210> 44 <211> 7 <212> PRT

<210> 25

<211> 132

<212> PRT

<213> Artificial Seguence

<220>
<223> Bacteriophage Q-beta 250 mutant

<400> 25

Ala

1

Gin

Ala

Thr

Gln

65

Asp

Thr

Ala

Asn

Arg Leu Glu Thr Val Thr Leu Gly Asn Ile Gly Arg Asp Gly Lys

Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val
20 25 30

Ser Leu Ser Gln Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val
35 40 45

Val Ser Val BSer Gln Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val
50 55 60

Val Lys Ile Gln Asn Pro Thr Bla Cys Thr Ala Asn Gly Ser Cys
70 75 89

Pro Ser Val Thr Arg Gln Lys Tyr Ala Asp Val Thr Phe Ser Phe
85 96 95

Gln Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu
100 168 110

Ala Leu Leu Ala Ser Pro Leu Leu Tle Asp Ala Ile Asp Gln Leu
115 120 125

Pro Ala Tyr
130

<210> 26
<21i> 132
<212> PRT
<213> Artificial Sequence

<220>
<223> Bacteriophage Q-beta 251 mutant

<400> 26



P1035PSUV¥Hy Glu Asn Asp Gly Gly Thr AEB20 25 <210> 46 <211> 113

Ala

1

Gln

Ala

Thr

Gln

65

Thr

Ala

Asn

<213> Homo sapiens <400> 44 Gin Pro Glu Gly His His Trp 15 <210>
45 <211> 25 <212> PRT <213> artificial sequence <220> <223>
homology sequence between TNF-superfamily members <400> 45 Lys
Pro Ala Ala His Leu Val Gly Lys Pro Leu Gly GIn Gly Pro Leu 15 10 15

P1035PCO0/YF 24 <212> PRT <213> Mus musculus <400> 46 Met Glu
LydledraMetrbevihrival Mal byg &du The Lewy TirsGlad edy 1abg10 15 Ser
Ala His Ar§ Ala Leu Leu Thr SerftAsn Glu Thr Met Arg L&u Pro 20 25 30
Val Pro Thr His Lys Asn His GIn Leu Cys lle Gly Glu lle Phe GIn 35 40 45
thiGhek avAspdle ke bty Asr GlivdihnYal Awg Gly @iy Tk al:Glu 50 55
60 MeéPLeu Phe GIn Asn L&a Ser Leu lle Lys Lys3byr lle Asp Arg GIn 65
70 75 80 Lys Glu Lys Cys G1ly Glu G1u Arg Arg Arg Thr Arg Gin Phe Leu

seASRBBR085 1y lay Gin Gly Rbe ey Gl \éﬁlul\/&g;sssngbgﬁlu Trp Ala
Mag Glu 100 105 110 40

Val Ser Val Ser Gln

50

Val

Pro

Gln

Ala

Pro
130

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

Lys Ile Gln

Ser Val Thr
85

Tyr Ser Thr
160

Leu Leu Ala
115

Ala Tyr

27
132
PRT

Asn

70

Arg

Isp

Ser

Pro

55

Pro

Gln

Glu

Pro

Artificial Sequence

Bacteriophage (Q-~beta

27

Bla Arg Leu Glu Thr Val Thr

1

5

Gln Thr Leu Val Leu Asn Pro

20

Ala Ser Leu Ser Gln Ala

35

Gly

Thr Val Ser Val Ser Gln Pro

50

Gln Val Lys Ile Gln Asn

55

Pro

Ser

Thr

Lys

Glu

Leu
120

259

Leu

Arg

Ala

40

Ser

Thr

Arg Asn

Ala Cys

Tyr Ala
90

Arg Ala
105

leu Ile

mutant

Gly Asn
16

Gly val

25

Val Pro

Arg Asn

Ala Cys

Arg

Thr

75

Asp

Fhe

Asp

Ile

Asn

Ala

Arg

Thr

Liys

60

Ala

Val

Val

Ala

Gly

Pro

Leu

Lys

60

Ala

Asn

Asn

Thr

Arg

ITle
125

Lys
Thr
Glu
45

Asn

Asn

Tyr

Gly

Phe

Thr

110

Asp

Asp

Asn

30

Lys

Tyr

Gly

Lys

Ser

Ser

a5

Glu

Gln

Gly

15

Gly

Arg

Lys

Ser

Val

Cys

80

Phe

L.eu

Leu

Arg

Val

Val

Val

Cys



Gly <210> 47 <211> 115 <212> PRT <213> Homo sapiens <400> 47 lle
Pro Thr G1u lle Pro Thr Ser Ala Leu Val Lys Glu Thr Leu Ala 15 10 15
Leu Leu Ser Thr His Arg Thr Leu Leu lle Ala Asn Glu Thr Leu Arg 20 25
30 lle Pro Val Pro Val His Lys Asn His Gin Leu Cys Thr Glu Glu lle 35 40
P1035P&bdAe Gin Gly lle Gly Thr Leu Giy&er GIn Thr Val GIn Giy G1y Thr 50
55 60 Val Glu Arg Leu Phe Lys Asn Leu Ser Leu lle Lys Lys Tyr lle Asp
6570 75 80 PJ.,%SSPCOO/YP 25 GIy%In Lys Lys Lys Cys Goly Glu Glu Arg
Arg Arg Val Asn Gin Phe 85 90 95 L€u Asp Tyr Leu Gin Gl Phe Leu Gly
Val Met Asn Thr Glu Trp lle 100 105 110 lle Gin Ser 115 <210> 48
Asp ProcgeqVal T&y1Pso PRYT &2 Fyariicidbsetiedhe RP2Gex 2R8> N-terminal
gamma 3 firker <400> 48 Cys é?y Gly Pro Lys Pro S&rThr Pro Pro Gly

Ser Ser Gly Gly Ala 1510 15 Pro <210> 49 <211>9
Thr Gln Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu
100 105 110

65

Ala 3la Leu Leu Ala Ser Pro Leu Leu Ile Asp Ala Ile Asp Gln Leu e
115 120 125

Asn Pro Ala Tyr
130

<210> 28
<21l1> 10
<212> PRT
<213> Artificial Seguence

<Z220>
<223> GpRH analogue GnRE 10Q-10

<460> 28
Gin His Trp Ser Tyr Gly Leu Arg Pro Gly
1 5 10

<210> 29
<211> 131
<212> PRT
<213> Dbacteriophage AP205

<400> 2%
Met Rla Asn Lys Pro Met Gln Pro Ile Thr Ser Thr Ala Asn Lys Ile
1 5 10 1s

Val Trp Ser Asp Pro Thr Arg Leu Ser Thr Thr Phe Ser Ala Ser Leu
20 25 30

Leu Arg Gln Arg Val Lys Val Gly Ile Ala Glu Leu Asn Asn Val Ser
35 40 45

Gly Gin Tyr Val Ser Val Tyr Lys Arg Pro Ala Pro Lys Pro Glu Gly
50 55 60 '

Cys Ala Asp Ala Cys Val Ile Met Pro Asn Glu Asn Gln Ser Ile Arg
65 70 75 g0

Thr Val Ile Ser Gly Ser Ala Glu Asn Leu Ala Thr Leu Lys Ala Glu
85 90 a5



<212> PRT <213> artificial sequence <220> <223> gastrin fragment 1-9
<400> 49 Gin Gly Pro Trp Leu Gin Glu Gin Gin 15 <210>50 <211> 17
<212> PRT <213> Homo sapiens <400> 50 Glu Gly Pro Trp Leu Gin Gin
Glu Glu Glu Ala Tyr Gly Trp Met Asp 1510 15 Phe <210>51 <211> 18

P1035PE€2OXFPRT P1035P000/YF 26 <213» Homo sapiens <400> 51 Glu Gly
Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly Trp Met Asp 15 10 15 Phe
Gly <210> 52 <211> 34 <212> PRT <213> Homo sapiens <400> 52 Glu

Trp GlhethGly ProySin-GlyRralraklisteurdal Ala Asp BLe Sef Ly 1510 15
Lys GIB&ly Pro Trp Leu Gli@lu Glu Glu Glu Ala Tye Gly Trp Met 20 25
30 Asp Phe <210> 53

Ala Gly Leu Gly Phe Leu Asp Pro Thr Ala Ala Ile Val Ser Ser Asp
113 120 125

Thr Thr Ala
130

<210> 30

<21i> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> GrRH analogue tandem sequence

<400> 30

Glu His Trp Ser Tyr Gly Leu Arg Pro Gly Glu His Trp Ser Tyr Gly
i S 10 15

Leu Arg Pro Gly
20

<21i6> 31

<21i> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> GnRH analogue tandem seguence

<400> 31

Glu His Trp Ser Tyr Gly Leu Arg Pro Gly Gln His Trp Ser Tyr Gly
1 5 10 15

Leu Arg Pro Gly
20

<210> 32

<211> 20

<212> PRT

<213> Artificial Seguence

<220>
<223> GnRH analogue tandem sequence

<400> 32

Gln His Trp Ser Tyr Gly Leuw Arg Pro Gly Glan His Trp Ser Tyr Gly
1 5 16 15



<211> 35 <212> PRT <213> Homo sapiens <400> 53 Glu Leu Gly Pro
Gin G1y Pro Pro His Leu Val Ala Asp Pro Ser Lys 15 10 15 Lys GIn Gly
Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly Trp Met 20 25 30 Asp Phe
Gly 35 <210> 54 <211> 21 <212> PRT <213> artificial sequence <220>
P1035P€PO3Fgastrin CCG1-17G <400> 5241Cys Gly Gly Glu Gly Pro Trp Leu Glu
Glu Glu Glu Glu Ala Tyr Gly 1510 15 P1035PCO0/YF 27 Trp Met Asp
Lev ar&eHH L0 <210> 55 <211>9 <212> PRT <213> Mus musculus <400>
55 ArgePro Pro Gly Phe Ser Pro Phe Arg 15 <210>56 <211>'8 <212>
PRT <213> Mus musculus <400> 56 Arg Pro Pro Gly Phe Ser Pro Phe

<210> 33
<211> 14
<212> PRT
- <213> Homo

<400> 33
Phe Tyr Glu
1

<210> 34
<21i> 22
<212> PRT
<213> Homo

<400> 34
Phe Tyr Glu
1

Leu L.eu Pro

<210> 35
<211> 17
<212> PRT
<213> Homo

<400> 3%
Val Ala Gln
1

Pro

<210> 36
<211> 27
<212> PRT
<213> Homo

<400> 36
Gly Glu Pro
1

Ser Leu Leu

<210> 37
<211i> 19
<212> PRT

sapiens

Lys Leu Leu Gly Ser Asp Ile Phe Thr Gly Glu -~
5 10 -

sapiens

Lys Leu Leu Gly Ser Asp Ile Phe Thr Gly Giu Pro Ser
5 10 15

Asp Ser Pro
20

sapiens

Leu His Ala Ser Leu Leu Gly lLeu Ser Gln Leu Leu Gln
5 10 15

sapiens

Ser Leu Leu Pro Asp Ser Pro Val Ala Gln Leu His Ala
5 16 15

Gly Leu Ser Gln Leu Leu Gln Pro
20 25



15 <210>57 <211> 74 <212> PRT <213> Homo sapiens <400> 57 Thr

Leu Gin Lys Lys lle Glu Glu lle Ala Ala Lys Tyr Lys His Ser 151015 Val

Val Lys Lys Cys Cys Tyr Asp Gly Ala Cys Val Asn Asn Asp Glu 20 25 30

Thr Cys Glu Gin Arg Ala Ala Arg lle Ser Leu Gly Pro Arg Cys lle 35 40 45
P1O3SPEOY/XEL Phe Thr Glu Cys Cys Val V& Ala Ser Gin Leu Arg Ala Asn 50 55

60 lle Ser His Lys Asp Met Gin Leu Gly Arg 65 70 <210> 58 <211> 82
<213> BdhI>BREns213> Mus musculus <400> 58 Cys Giy Sex Gly Gly Asn
<4005 é u His Leu Leu Arg Gin Lys lle Glu Glu 15 10 15 P1035P000/YF 28

In Ala Ala Lys Tyr Lys His Ser Val Pro Lys Lys Cys Cys Tyr Asp 20 25

pro 6L3@1GI:AlaAryMakAsnRheitycGluEheLysGlu.GlusArgeVal Ala Arg 35
1 40 45 Val ¥hr lle Gly Pro Leu CyS$ lle Arg Ala Phe Asni&lu Cys Cys Thr

50 55 60 lle Ala Asn Lys lle Arg Lys Glu Ser Pro His Lys Pro Val GIn Leu
ser ¢1BPA0 7580 Gly Arg <210> 59 <211> 20

<210> 38

<211> 8

<212> PRT

<213> Homo sapiens

<400> 38

Pro Ser Leu Leu Pro Asp Ser Pro
1 5

<210> 39

<211> 7

<212> PRT

<213> Homo sapiens

<4060> 39

Leu Pro Asp Ser Pro Val Ala
1 5

<210> 40

<211> 38

<212> PRT

<213> Homo saplens

<400> 40

Phe Tyr Glu Lys Leu Leu Gly Ser Asp Ile Phe Thr Gly Glu Pro Ser
1 5 10 i5

Leu Leu Prc Asp Ser Pro Val Ala Gln Leu His BAla Ser Leu Leu Gly
20 25 30

Leu Ser Gln Leu Leu Gln Pro
35

<210> 41

<2L11l> 6

<212> DPRT

<213> Homc sapiens

<400> 41

Leu Leu Pro Asp Ser Pro
1 5



<212> PRT <213> Homo sapiens <400> 59 Cys Val Val Ala Ser Gin Leu
Arg Ala Asn lle Ser His Lys Asp Met 1510 15 Gin Leu Gly Arg 20
<210> 60 <211> 352 <212> PRT <213> Homo sapiens <400> 60 Met
Asp Tyr Gin Val Ser Ser Pro lle Tyr Asp lle Asn Tyr Tyr Thr 1510 15
P1035P&su/&iu Pro Cys Gin Lys lle Asn Vagiys Gin lle Ala Ala Arg Leu 20 25 30
Leu Pro Pro Leu Tyr Ser Leu Val Phe lle Phe Gly Phe Val Gly Asn 35 40
45 Met Leu Val lle Leu lle Leu lle Asn Cys Lys Arg Leu Lys Ser Met 50 55
<210> &3 Thr Asp lle Tyr Leu Leu Asn Leu Ala lle Ser Asp Leu Phe-Phe Leu 65
<211> 875 80 P1035P000/YF 29 Leu Thr Val Pro Phe Trp Ala His Tyr Ala Ala
<212> RRTGIn Trp Asp Phe 85 90 95 Gly Asn Thr Met Cys Gin Leu Leu Thr Gly
213> FelergPPadle Gly Phe 100 105 110 Phe Ser Gly lle Phe Phe lle lle Leu
<400> Lleu Thr lle Asp Arg Tyr Leu 115 120 125 Ala Val Val His Ala Val Phe Ala
Leu Lys Ala Arg Thr Val Thr Phe 130 135 140 Gly Val Val Thr Ser Val lle
weu Le”TﬁM’rf)ef/@sVa%ﬂaP%I%ﬁeGAYai%@r PfﬁSSTSOITBSI‘fBog_Oe&?@rO Gly lle lle
Phe Thr Arg Ser GIn Lys Glu Gly Leu His Tyr 165 170 175

Ser Pro Val Ala Gln Leu His Ala Ser Leu Leu Gly
20 25

<210> 43

<211i> 32

<212> PRT

<213> Home sapiens

<400> 43

Phe Tyr Glu Lys Leu Leu Gly Ser Asp Ile Phe Thr Gly Glu Pro Ser
1 5 10 15

Leu Leu Pro Asp Ser Pro Val Ala Gln Leu His Ala Ser Leu Leu Gly
20 25 30

<210> 44

<211> 7

<212> PRT

<213> Homo sapiens

<400> 44

Gln Pro Glu Gly His His Trp
1 5

<210> 45

<Z11> 25

<212> PRT

<213> artificial sequence

<220>

<223> homology sequence between TNE~superfamily members

<400> 45

Lys Pro Ala Ala His Leu Val Gly Lys Pro Leu Gly Gln Gly Pro Leu

1 5 10 15

Ser Trp Glu Asn Asp Gly Gly Thr ala
20 25

<210> 46
<21i> 113



Thr Cys Ser Ser His Phe Pro Tyr Ser Gin Tyr Gin Phe Trp Lys Asn 180
185 190 Phe Gin Thr Leu Lys lle Val lle Leu Gly Leu Val Leu Pro Leu Leu
195 200 205 Val Met Val lle Cys Tyr Ser Gly lle Leu Lys Thr Leu Leu Arg
Cys 210 215 220 Arg Asn Gin Lys Lys Arg His Arg Ala Val Arg Leu lle
P1035PE rlle 225 230 235 240 Met Ré Val Tyr Phe Leu Phe Trp Ala Pro
Tyr Asn lle Val Lau Leu 245 250 255 Leu Asn Thr Phe GIn Glu Phe Phe
<212> (@ky Leu Asn Asn Cys Ser Ser Ser 260 265 270 Asn Arg Leu Asp Gin Ala
<213> Nfes G Fhr Glu Thr Leu G1ly Met Thr 275 280 285 His Cys Cys lle
Agn Pro lle lle Tyr Ala Phe Val Gly Giu Lys Phe 290 295 300 Arg Asn Tyr
Leu Leu Val Phe Phe GIn Lys His lle Ala Lys Arg Phe 305 310 315 320
Met GLICY&d Yo CiistCserSurr|gRheGinysin 18| rilatPuo16in Akg wda Ser 325
330 335 P1035P000/YF 30 SerVal Tyr Thr Arg Ser THr Gly Glu GIn Glu
lle Ser Val Gly Leu 340 345 350 <210> 61 <211> 12 <212> PRT <213>
Ser Alartificiakgenfuenee =220kr<@2326CRE BGLéccyelicLad@@3 61 Cys Arg
Ser GHPLys G1u Gly Leu Hi& Tyr Thr Gly 15 103&210> 62 <211> 10

<400>

<212> PRT
Val Pro Thr His Lys Asn His Gln Leu Cys Ile Gly Glu Ile Phe Gln
35 40 45

Gly Leu Asp Ile Leu Lys Asn Gln thr Val Arg Gly Gly Thr val Glu
50 55 &0

Met Leu Phe Gln Asn Leu Ser Leu Ile Lys Lys Tyr Ile Asp Arg Gln
65 70 75 B0

Lys Glu Lys Cys Gly Glu Glu Arg Arg Arg Thr Arg Gln Phe Leu Asp
85 20 95

Tyr Leu Gln Glu Phe Leu Gly Val Met Ser Thr Glu Trp Ala Met Glu
100 105 110

Gly

<210> 47

<211> 118

<212> PRT

<213> Homo sapiens

<400> 47
Ile Pro Thr Glu Ile Pro Thr Ser Ala Leu Val Lys Glu Thr Leu Ala
1 5 16 15

Leu Leu Ser Thr His Arg Thr Leu Leu Ile Ala Asn Glu Thr Leu Arg
20 25 30

Ile Pro Val Pro Val His Lys Asn His Gln Leu Cys Thr Glu Glu Ile
35 40 45

Phe Gln Gly Ile Gly Thr Leu Glu Ser Gln Thr Val Gln Gly Gly Thr
50 55 &0

Val Glu Arg Leu Phe Lys Asn Leu Ser Leu Ile Lys Lys Tyr Ile Asp
€5 70 75 80



<213> artificial sequence <220> <223> CCRS ECL2A <400> 62 Arg Ser
Gin Lys Glu Gly Leu His Tyr Thr 1 510 <210> 63 <211> 31 <212> PRT
<213> artificial sequence <220> <223> CCR5 PNt <400> 63 Met Asp
Tyr Gin Val Ser Ser Pro lle Tyr Asp lle Asn Tyr Tyr Thr 1510 15 Ser Glu

P1035PE00/T¥s GIn Lys lle Asn Val Lys Glrzsle Ala Ala Arg 20 25 30 <210> 64
<211> 352 <212> PRT <213> Homo sapiens <400> 64 Met Glu Gly lle
Ser lle Tyr Thr Ser Asp Asn Tyr Thr Glu Glu Met 151015 s_

cly cliP1035RE0WY R4 dGfySear Gly Asp Ay Asp Ser Met lyis Gia Pro Cys Phe
Arg Glu GI8F20 25 30 Asn Ala A¥h Phe Asn Lys lle P& Leu Pro Thr lle
Tyr Ser lle lle 35 40 45 Phe Leu Thr Gly lle Val Gly Asn Gly Leu Val lle

Leu Asﬂ-Q@NabMeﬁﬁ;i@’l@@’@@%TG&@G\}QlLyﬁtLW%LeﬂlAr@l&%rMQtlIhr Asp Lys
Tyr ArglPeu His Leu vv 65 T0575 80 Ser Val Ala Asp Leu Leu Phe Val lle
Thr Leu Pro Phe Trp Ala Val

Ile Glu Ser
118

<210> 48

<211> 17

<212> PRT

<213> artificial sequecne

<220>
<223> ©N-terminal gamma 3 linker

<400> 48

Cys Gly Gly Pro Lys Pro Ser Thr Pro Pro Gly Ser Ser Gly Gly Ala
1 5 10 15

Pro

<210> 4%

<211> 9

<212> PRT

<213> artificial seguence

<220>
€223> gastrin fragment 1-9

<400> 49

Glu Gly Pro Trp Leu Glu Glu Glu Glu
1 5

<210> 50

<211> 17

<212> PRT

<213> Homo sapiens

<400> 50

Glu Gly Pro Trp Leu Glu Glu Glu Glu Glu ARla Tyr Gly Trp Met Asp
1 5 10 15

Phe
<210> 51
<211> 18

<212> PRT



8590 95 Asp Ala Val Ala Asn Trp Tyr Phe Giy Asn Phe Leu Cys Lys Ala
Val 100 105 110 His Val lle Tyr Thr Val Asn Leu Tyr Ser Ser Val Leu lle
Leu Ala 115 120 125 Phe lle Ser Leu Asp Arg Tyr Leu Ala lle Val His Ala
Thr Asn Ser 130 135 140 Gin Arg Pro Arg Lys Leu Leu Ala Glu Lys Val
P1035PQG0/YYr Val Gly Val 145 150 155 16® Trp lle Pro Ala Leu Leu Leu Thr lle
Pro Asp Phe lle Phe Ala Asn 165 170 175 Val Ser Glu Ala Asp Asp Arg
<213> E¥hlesGySAsp Arg Phe Tyr Pro Asn 180 185 190 Asp Leu Trp Val Val
Val Phe Gin Phe GIn His lle Met Val Gly Leu 195 200205 lle Leu Pro
<400> Gjy |le Val lle Leu Ser Cys Tyr Cys lle lle lle Ser 210 215 220 Lys Leu
6lu c18EdRSELLYS G HiSGINdYS A Ays A3 ke Lys Tht 222 230 235
1 240 Thr Val lle Leu lle Leu Ala Rbe Phe Ala Cys Trp Leu Pro Tyr Tyr 245
250 255 lle Giy lle Ser lle Asp Ser Phe lle Leu Leu Glu lle lle Lys Gin
Phe Gly260 265 270 P1035P000/YP 32 Gly Cys G1lu Phe Glu Asn Thr Val His
Lys Trp lle Ser lle Thr Glu 275 280 285 Ala Leu Ala Phe Phe His Cys Cys
Leu Asn Pro lle Leu Tyr Ala Phe 290 295 300 Leu Gly Ala Lys Phe Lys
<2105 Qr Ser Ala GIn His Ala Leu Thr Ser Val 305 310 315 320 Ser#rg Gly
<211> 3@r Ser Leu Lys lle Leu Ser Lys Gly Lys Arg Gly Gly 325 330 335 His Ser
<212> $er Val Ser Thr Glu Ser Glu Ser Ser Ser Phe His Ser Ser 340 345 350
<213> Hopp)sgriens

<400> 52

Glu Leu Gly Pro Gln Gly Pro Pre His Leu Val Ala Asp Pro Ser Lys
1 5 10 15

Lys Gln Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly Trp Met
20 25 30

~ Asp Phe

<210> 53

<211> 35

<212> PRT

<213> Homo sapiens

<400> 53

Giu Leu Gly Pro Gln Gly Pro Pro His Leu Val Ala Asp Pro Ser Lys
1 5 10 15

Lys Gln Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly Trp Met
20 25 30

Asp Phe Gly
35

<210> G54

<211> 21

<212> PRT

<213> artificlal seguence

<220>
<223> gastrin CCGl-17G

<400> 54

Cys Gly Gly Glu Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly
1 5 10 15



<211> 10 <212> PRT <213> artificial sequence <220> <223> CXCR4
176-185 <400> 65 Asn Val Ser Glu Ala Asp Asp Arg Tyrlle 1510
<210> 66 <211> 39 <212> PRT <213> artificial sequence <220> <223>
CXCR4 1-39 <400> 66 Met Glu Gly lle Ser lle Tyr Thr Ser Asp Asn Tyr

P1035pdt0orGiu Glu Met 1510 15 Gly Sepély Asp Tyr Asp Ser Met Lys Glu Pro

Cys Phe Arg Glu Glu 20 25 30 Asn Ala Asn Phe Asn Lys lle 35 <210> 67
<211> 170 <212> PRT <213> artificial sequence <220> P1035P000/YF

Trp Met3Rssaaa>dTPuse TNF his and cys containing linker at the N terminus

<210>
<211>
<212>
<213>

<400>

<400=267 Met Gly Cys Gly Gly Gly His His His His His His Gly Ser Leu
Arg 1510 15 Ser Ser Ser Gin Asn Ser Ser Asp Lys Pro Val Ala His Val
Mal Ala 20 25 30 Asn His Gin Val Gin Gin Gin Leu Gin Trp Leu Ser Gin

Arg Ala Asn 35 40 45
PRT
Mus musculus

55

Arg Pro Pro Gly Phe Ser Pro Phe Arg

1

<210>
<211>
<212>
<213>

<400>

1

<210>
<211

5

56

B

PRT

Mus musculus

56
Arg Pro Pro Gly Phe Ser Pro FPhe
5
57
74
PRT

<212>
<213>

<490>

Homo sapiens

57

Thr Leu Gln Lys Lys Ile Giu Glu Ile Ala Ala Lys Tyr Lys His Ser

1

5 10 15

Val Val Lys Lys Cys Cys Tyr Asp Gly Ala Cys Val Asn Asn Asp Glu

20 25 30

Thr Cys Glu Gln Arg Ala Ala Arg Ile Ser Leu Gly Pro Arg Cys Ile

35 40 45

Lys Ala Phe Thr Glu Cys Cys Val Val Ala Ser Gln Leu Arg Ala Asn

50

55 60

Tle Ser His Lys Asp Met Gln Leu Gly Arg

65

<Z210>
<211>
<212>
<213>

<400>

70

58

82

ERT

Mus musculus

58

Cys Gly Ser Gly Gly Asn Leu His Leu Leu Arg Gln Lys Ile Glu Glu

1

5 i0 15



Ala Len Len Ala Asn G1ly Met Asp Len Lys Asp Asn Gin Leu Val Val 50
55 60 Pro Ala Asp Gly Leu Tyr Len Val Tyr Ser Gin Val Leu Phe Lys Gly
65 70 75 80 Gin Gly Cys Pro Asp Tyr Val Len Leu Thr His Thr Val Ser
Arg Phe 85 90 95 Ala lle Ser Tyr Gin Glu Lys Val Asn Len Leu Ser Ala
PIO35PGMVY¥s Ser 100 105 110 Pro Cys P¥o Lys Asp Thr Pro Gin Gly Ala Glu
Len Lys Pro Trp Tyr 115 120 125 Gin Pro lle Tyr Leu Giy G1ly Val Phe
Gin Len Glu Lys Gly Asp Gin 130 135 140 Leu Ser Ala Glu Val Asn Leu
Pro Lys Tyr Leu Asp Phe Ala Glu Ser 145 150 155 160 Gly Gin Val Tyr
Gir Mephiadl TigMarteutes 1707221 Be <211 L7 §ve P> PRT <213>
Homo sapiens <400> 68 Cys Ser Lys Gly Thr Set His Gin Ala Gly lle Val
Cys Arg lle Thr 1510 15 Lys Pro Ala Len Leu Val Leu Asn His Gin Thr
Gly AlaARy ¢ y&VdiseRBin RO 25 3P G35 FH00AF 349 THIAIPAEIGIn Arg Ala
S&r Tyr Pro Asp lle Thréély Glu Lys Ala 35 4435 Met Met Leu Leu Gly
GIn Val Lys Tyr Gly Leu His Asn lle GIn lle 50 55 60 Ser His Leu Ser lle
Val ThiAld SELBdrrGlheVal GluledMabGluFAfa B8 W58 8er lle Asp Val
50 Ser Ile GIn Asn VaP8er val Val Phe Lys 8ly Thr 85 90 95 Leu Tys Tyr Giy
Tyr Thr Thr Ala Trp Trp Leu Gly lle Asp GIn Ser

Ile Ala Asn Lys Ile Arg Lys Glu Ser Pro His Lys Pro Val Gln Leu
65 70 75 80

Gly Arg

<210> 59

<21i> 20

<212> PRT

<213> Homo sapiens

<400> 5%

Cys Val Val Ala Ser Gln Leu Arg Ala Asn Ile Ser His Lys Asp Met
1 5 10 i5

Gin Leu Gly Arg
20

<210> 60
<211> 382
<212> PRT
<Z13> Homo sapiens

<400> 60
Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr
1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Gln Ile Als Ala Arg Leu
20 25 30

Leu Pro Pro Leu Tyr Ser Leu Val Phe Ile Phe Gly Phe Val Gly Asn
35 40 45

Met Leu Val Ile Leu Ile Leu Ile Asn Cys Lys Arg Leu Lys Ser Met
50 55 60

Thr Asp Ile Tyr Leu Leu Asn Leu Ala Ile Ser Asp Leu Phe Phe Leu
65 70 15 80



100 105 110 lle Asp Phe G1u lle Asp Ser Ala lle Asp Leu Gin lle Asn Thr
Gin 115120125 Leu Thr Cys Asp Ser Gly Arg Val Arg Thr Asp Ala Pro
Asp Cys Tyr 130 135 140 Leu Ser Phe His Lys Leu Leu Leu His Leu Gin
Gly Glu Arg Glu Pro 145 150 155 160 Gly Trp lle Lys GIn Leu Phe Thr
P1035pA8HTIe lle Ser Phe Thr Leu Lys 165 170 175 Leu Val Leu Lys Gly GIn
lle Cys Lys Glu lle Asn Val lle Ser Asn 180 185 190 lle Met Ala Asp Phe
Val GIn Thr Arg Ala Ala Ser lle Leu Ser Asp 195 200 205 Gly Asp lle Gly
rew TYASR UG SerLey ThiGly Asp,RroMal ie Ty 210 218 220 Ala Ser Tyr
Leu Glu SesHis His Lys Gly Hisdghe lle Tyr Lys Asn 23g5 2 0 235 240
Val Ser Glu Asp Leu Pro Leu Pro Thr Phe Ser Pro Thr Leu Leu Gly 245
2 r Arg Met Leu Tyr Phe Trp Phe Ser Glu Arg Val Phe His
Gy AS%%?‘IZ%%%%S\S}% 2%7%1 L%e%l A%ul_yL%§Va %Igeﬁhl? %ﬁsﬁ‘@ﬁlyﬂraﬂfeu Met Leu
Ser Leu Met 275 280 285 P1035P000/YF 35 Gly Asp Glu Phe Lys Ala
he ser kLeﬁG%hr Tr[I) GI)& h% ASE Th.Ir, ASQ 290 295 300 Gin Glu lle Phe
G%qé 0 ValValGly Giviphe Pro Ser Gin'Afa 5k 23657310415 320 Vval
Thr Val His Cys Leu Lys Met Pro Lys lle Ser Cys GIn Asn Lys 325 330
Ala Va 335 GI%/SVaI V\a}l y%IhAsnlSer Ser Val Met Val Lys Phe Leu Phe Pro Arg
1534635 380° I8 ASE Gin TR HI $&r V4818 Ty thr Bhe™&tu Glu Asp lle
Val 355 360 365 Thr Thr Val Gin Ala Ser Tyr Ser Lys Lys Lys Leu Phe

Leu Ser Leu ,
Gly Val Val Thr Ser Val Ile Thr Trp Val Val Ala Val Phe Ala Ser

145 150 155 166

Leu Pro Gly Ile Ile Phe Thr Arg Ser Glmn Lys Glu Gly Leu His Tyr
165 170 175

Thyr Cys Ser Ser His Phe Pro Tyr Ser Gln Tyr Gln Phe Trp Lys Asn
180 185 150

Phe Gln Thr Leu Lys Ile Val Ile Leu Gly Leu Val Leu Pro Leu Leu
135 200 205

Val Met Val Ile Cys Tyr Ser Gly Ile Leu Lys Thr Leu Leu Arg Cys
210 215 220

Arg Asn Glu Lys Lys Arg His Arg Ala Val Arg Leu Ile Phe Thr Ile
225 230 235 240

Met Ile Val Tyr Phe Leu Phe Trp Ala Pro Tyr Asn Ile Val Leu Leu
245 250 ' 255

Leu Asn Thr Phe Gin Glu Phe Phe Gly Leu Asn Asn Cys Ser Ser Ser
260 265 270

Asn Arg Leu Asp Gln Ala Met Glmn Val Thr Glu Thr Leu Gly Met Thr
275 280 285

His Cys Cys Ile Asn Pro Ile Ile Tyr Ala Phe Val Gly Glu Lys Phe
290 295 300

Arg Asn Tyr Leu Leu Val Phe Phe Gln Lys His Ile Ala Lys Arg Phe
305 310 315 320

Cys Lys Cys Cys Ser Ile Phe Gln Gln Glu Ala Pro Glu Arg Ala Ser
325 330 335



<210>
<Z211>
<212>
<213>

<220>
<Z223>

<400>
1

<210>
<211>
<212>
<213>

<220>
<223>

370 375380 Leu Asp Phe Gin lle Thr Pro Lys Thr Val Ser Asn Leu Thr
Gin Ser 385 390 395 400 Ser Ser Gin Ser lle GIn Ser Phe Leu Gin Ser
Met lle Thr Ala Val 405 410 415 G1y lle Pro Gin Val Met Ser Arg Leu Gin
Val Val Phe Thr Ala Leu 420 425 430 Met Asn Ser Lys G1y Val Ser Leu
P1035PEhEssp lle lle Asn Pro Glu lle 435440 445 lle Thr Arg Asp Giy Phe Leu
Leu Leu GIn Met Asp Phe Gly Phe Pro 450 455 460 Gin His Leu Leu Val
Asp Phe Leu Gin Ser Leu Ser 465 470 475 <210> 69 <211> 16 <212>
PRT <213> artificial sequence <220> <223> CETP 461-476 <400> 69
ser VaPhe:GhyPhesPse:GluHi ¢ eud endaiAspPhet e Ghiperleu Ser 15
10 15 PP035PCO0/YF 36 <PH0> 70 <211> 82 <ZE8> PRT <213> artificial
sequence <220> <223> CGSGG mouse C5a <400> 70 Cys Gly Ser Gly
Gly Asn Lou His Leu Leu Arg GIn Lys lle Glu Glu 15 1015 GIn Ala Ala
gé Tyr Lys His Ser Val Pro Lys Lys Cys Cys Tyr Asp 20 25 30 Gly Ala

@yélcégp EQ%J[%EGIU Thr Cys Glu Glu Arg Val Ala Arg

CCR5 ECLZ2A cyclic

61
Cys Arg Ser Gln Lys Glu Gly Leu His Tyr Thr Gly
5 10
62
10
PRT
artificial seguence
CCRS ECL2A
62

<&400>

BArg Ser Gln Lys Glu Gly Leu His Tyr Thr

1

<210>
<Z1ili>
<212>
<213>

<220>
<223>

<400>

5 10

63

31

PRT

artificial seguence

CCR5 PNt

63

Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr

1

5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Gln Ile Ala Ala Arg

<210>
<211>
<212>
<213>

<400>

20 25 30

64
352
PRT
Homo sapiens

64

Met Glu Gly Ile Ser Ile Tyr Thr Ser Asp Asn Tyr Thr Glu Glu Met

1

5 10 15



3540 45 Val Thr lle Gly Pro Leu Cys lle Arg Ala Phe Asn Glu Cys Cys Thr

50 55 60 lle Ala Asn Lys lle Arg Lys Glu Ser Pro His Lys Pro Val GIn Leu

65 70 75 80 Gly Arg <210> 71 <211> 22 <212> PRT <213> artificial

sequence <220> <223> CGG mouse C5a59-77 <400> 71 Cys Gly Gly
P1035PCdt/He: Ala Asn Lys lle Arg Lys Glu §er Pro His Lys 1510 15 Pro Val Gin

Leu Gly Arg 20 <210> 72 <211> 16 <212> PRT <213> artificial

quence <220> <223> Gl7 1- 9 C2 <400> 72 Glu Gly Pro Trp Leu Glu

1y Sex; J(QEIPG% SersErPIc PRI PrY Pr&Cys BB REB0T v 32 1510 15

<210> 73 <211> 20 <212> PRT <213> artificial sequence <220> <223>

clG17 _<400> 73 Glu G{Xl Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly Trp
Asn AlﬁV@%ﬁAgﬁﬁ Asn Lys Ile e Leu Pro Thr Ile Tyr Ser Ile Ile
40 45

Phe Leu Thr Gly Ile Val Gly Asn Gly Leu Val Ile Leu Val Met Gly
50 55 60

Tyr Gin Lys Lys Leu Arg Ser Met Thr Asp Lys Tyr Arg Leu His Leu
65 70 75 80

Ser Val Ala Asp Leu Leu Phe Val Ile Thr Leu Pro Phe Trp Ala Val
85 20 85

Asp Ala Val Ala Asn Trp Tyr Phe Gly Asn Phe Leu Cys Lys Ala Val
100 105 119

His Val Ile Tyr Thr Val Asn Leu Tyr Ser Ser Val Leu Ile Leu Ala
11s 120 125

Phe Ile Ser Leu Asp Arg Tyr Leu Ala Ile Val His Ala Thr Asn Ser
130 135 140

Gln Arg Pro Arg Lys Leu Leu Ala Glu Lys Val Val Tyr Val Gly Val
145 i50 155 160

Trp Ile Pro Ala Leu Leu Leu Thr Ile Pro Asp Phe Ile Phe Ala Asn
165 . 170 175

Val Ser Glu Ala Asp Asp Arg Tyr Ile Cys Asp Arg Phe Tyr Pro Asn
180 185 120

Asp Leu Trp Val Val Val Phe Gln Phe Gln His Ile Met Val Gly Leu
195 200 205

Ile Leu Pro Gly Ile Val Ile Leu Ser Cys Tyr Cys Ile Ile Ile Ser
210 215 220

Lys Leu Ser His Ser Lys Gly His Gln Lys Arg Lys aAla Leu Lys Thr
225 230 235 240

Thr Val Ile Leu Ile Leu Ala Phe Phe Ala Cys Trp Leu Pro Tyr Tyr
245 250 255

Ile Gly Ile Ser Ile Asp Ser Phe Ile Leu Leu Glu Ile Ile Lys Gln
260 285 270



151015 Phe Gly Gly Cys 20 <210> 74 <211> 20 <212> PRT <213>
artificial sequence <220> <223> nGl7amide <220> <221> misc feature
<222>(21)_. (21) <223> F is amidated <400> 74 Cys Gly Gly GIn Gly
Pro Trp Leu Gin Glu Glu Glu Glu Ala Tyr Gly 1510 15 Trp Met Asp Phe

P1035PR00AZL0> 75 <211> 37 <212> PR32<213> artificial sequence <220>

<223> nG34amide <400> 75 Cys Gly Gly Gin Leu Gly Pro Gin Gly Pro
Pro His Leu Val Ala Asp 151015 Pro Ser Lys Lys GIn Gly Pro Trp Leu

cly cySHGEGk GlsGluAladyn20 25:30.R1035RA00LYE 38 Gy, Trp Met Asp

PR@535 <210> 76 <2112888 <212>PRT 285

kla Leu Ala Phe Phe His Cys Cys Leu Asn Pro Ile Leu Tyr Ala Phe
290 285 300

Leu Gly Ala Lys Phe Lys Thr Ser Ala Gln His Ala Leu Thr Ser Val

305

310 315 320

Ser Arg Gly Ser Ser Leu Lys Ile Leu Ser Lys Gly Lys Arg Gly Gly

325 330 335

His Ser Ser Val Ser Thr Glu Ser Glu Ser Ser Ser Phe His Ser Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>

340 345 350

65
10
PRT
artificial sequence

CXCR4 17&6-185

6%

Asn Val Ser Glu Ala Asp Asp Arg Tyr Ile

1

<210>
<211>
<212>
<213>

<220>
223>

<400>

5 10

66
39
BRT
artificial sequence

CXCR4 1-39

66

Met Glu Gly Ile Ser Ile Tyr Thr Ser Asp Asn Tyr Thr Glu Glu Met

1

5 10 15

Gly Ser Gly Asp Tyr Asp Ser Met Lys Glu Pro Cys Phe Arg Glu Glu

20 25 30

Asn Ala Asn Phe Asn Lys Ile

<216>
<211>
<212>
<213>

<220>

35

67
170
PRT
artificial sequence



<213> artificial sequence <220> <223> nG34-G <400> 76 Cys Gly Gly

GIn Leu Gly Pro GIn Gly Pro Pro His Leu Val Ala Asp 1510 15 Pro Ser

Lys Lys GIn Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr 20 25 30 Gly

Trp Met Asp Phe Gly 35 <210> 77 <211> 6 <212> PRT <213> artificial
P1O35PERONENCe <220> <223> human ghgglin 1-6 <400> 77 Gly Ser Ser Phe

Leu Ser 15 <210> 78 <211>7 <212> PRT <213> artificial sequence

<220> <223> human ghrelin 1-7, <400> 78 Gly Ser Ser Phe Leu Ser Pro
223> 1m%us<62{§'§§7”98<§nl f% ST BRY %Zri}?ﬁr aa‘r?ifégl SebUBHEES <220>
<40¢> <@23> human ghrelin 1-8 P1035P000/YF 39

Met Gly Cys Gly Gly Gly His His His His His His Gly Ser Leu Arg
1 5 10 15

Ser Ser Ser Glr Asn Sexr Ser Asp Lys Pro Val Ala His Val Val Ala
20 25 30

Asn His Gln Val Glu Glu Gin Leu Glu Trp Lew Ser Gln Arg Ala Asn
35 40 45

Ala Leu Leu Ala Asn Gly Met Asp Leuw Lys Asp Asn Gln Leu Val Val
50 55 60

Pro Ala Asp Gly Leu Tyr Leu Val Tyr Ser Gln Val Leu Phe Lys Gly
&5 70 75 80

Gln Gly Cys Pro Asp Tyr Val Leu Leu Thr His Thr Val Ser Arg Phe
BS 99 95

Ala Ile Ser Tyr Gln Glu Lys Val Asn Leu Leu Ser Ala Val Lys Ser
100 105 110

Pro Cys Pro Lys Asp Thr Pro Glu Gly Ala Glu Leu Lys Pro Trp Tyr
115 120 125

Glu Pro Ile Tyr Leu Gly Gly Val Phe Gin Leu Glu Lys Gly Asp Gln
: 130 135 140

Leu Ser Ala Glu Val Asn Leu Pro Lys Tyr Leu Asp Phe Ala Glu Ser
1458 150 155 160

Gly Gln Val Tyr Phe Gly Val Ile Ala Leu
168 170

<210> &8

<211> 476

<212> PRT

<213> Homo sapiens

<400> 68
Cys Ser Lys Gly Thr Ser His Glu Ala Gly Ile Val Cys Arg Ile Thr
1 5 10 15

Lys Pro Ala Leu Leu Val Leu Asn His Glu Thr Ala Lys Val Ile Gln
20 25 30



<400> 79 Gly Ser Ser Phe Leu Ser Pro Glu 15 <210> 80 <211> 10
<212> PRT <213> Homo sapiens <400> 80 Lys Arg Pro Pro Gly Phe Ser
Pro Phe Arg 1510 <210> 81 <211>9 <212> PRT <213> Homo
sapiens <400> 81 Lys Arg Pro Pro Gly Phe Ser Pro Phe 15 <210> 82

P1035PRRYY¥ 14 <212> PRT <213> artifididl sequence <220> <223> human
ghrelin 1-14 <400> 82 Gly Ser Ser Phe Leu Ser Pro Glu His GIn Arg Val

e a1 CRON 18015200 B3 RU17.13: 12102 RRT 52133 adtificial
seguence <220> <223zpdog ghrelin 1-13 <4£0> 83 leg/ Ser 'Ser Phe Leu
Ser Pro Glu His GIn Lys Lev Gin 15 10

Met Met Leu Leu Giy Glr Val Lys Tyr Gly Leu His Asn Ile Glmr Tle
50 55 60

Ser His Leu Ser Ile Ala Ser Ser Gln Val Glu Leu Val Glu Ala Lys
65 70 75 80

Ser Ile Asp Val Ser Ile Gln Asn Val Ser Val Val Phe Lys Gly Thr
85 90 95

Leu Lys Tyr Gly Tyr Thr Thr Ala Trp Trp Leu Gly Tle Asp Gln Ser
100 165 110

Ile Asp Phe Glu Ile Asp Ser Ala Ile Asp Leu Gln Ile Asn Thr Gln
115 120 125

Leu Thr Cys Asp Ser Gly Arg Val Arg Thr Asp Ala Pro Asp Cys Tyr
130 135 140

Leu Ser Phe His Lys Leu Leu lLeu His Leu Gln Gly Glu Arg Glu Pro
145 150 155 160

Gly Trp Ile Lys Gln Leu Phe Thr Asn Phe Ile Ser Phe Thr Leu Lys
165 176 175

Leu Val Leu Lys Gly Gln Ile Cys Lys Glu Ile Asn Val Tle Ser Asn
180 185- 190

Ile Met Ala Asp Phe Val Gln Thr Arg Ala Ala Ser Ile Leu Ser Asp
195 200 205

Gly Asp Ile Gly Val Asp Ile Ser Leu Thr Gly aAsp Pro Val TIle Thr
210 215 220

Ala Ser Tyr Leu Glu Ser His His Lys Gly His Phe Ile Tyr Lys Asn
225 230 235 2490

Val Ser Glu Asp Leu Pro Leu Pro Thr Phe Ser Pro Thr Leu Leu Gly
245 250 255

Asp Ser Arg Met Leu Tyr Phe Trp Phe Ser Glu Arg Val Phe His Ser
260 265 270

Leu Ala Lys Val Ala Phe Gln Asp Gly Arg Leu Met Leu Ser Leu Met
275 280 285



<210> 84 <211> 13 <212> PAT <213> artificial sequence <220> <223>
cat ghrelin 1-13 P1035P000/YF 40 <400> 84 Gly Ser Ser Phe Leu Ser
Pro Glu His GIn Lys Val Gin 1510 <210> 85 <211> 10 <212> PRT
<213> artificial sequence <220> <223> human ghrelin 1-10 <400> 85

P1035PCO0/S@ Ser Phe Leu Ser Pro Glu HgsGIn 15 10 <210> 86 <211> 42
<212> PRT <213> artificial sequence <220> <223> human Ab 1-42
<400> 86 Asp Ala Glu Phe Arg His Asp Ser G1y Tyr Glu Val His His Gin

Gly Aspysidl 5nd Q15 AiewYal RhedrherMaGiu Asp dal Gl $er Ash Lys Gly Ala

2%fe lle 20 25 30 Giy2Beu Met Val Gly Gly ¥l Val lle Ala 35 40 <210> 87

<211>6 <212>PRT

Gln Glu Ile Phe Gln Glu Val Val Gly Gly Phe Pro Ser Gln Ala Gln
385 310 315 320

Val Thr Val His Cys Leu Lys Met Pro Lys Ile Ser Cys Gln Asn Lys
3iz2s 330 338

Gly Val Val Val AZsn Ser Ser Val Met Val Lys Phe Leu Phe Pro Lrg
340 345 350

Pro Asp Gln Gln His Sexr Val Ala Tyr Thr Phe Glu Glu Asp Ile Val
355 360 365

Thr Thr Val Gln Ala Ser Tyr Ser Lys Lys Lys Leu Phe lLeu Ser Leu
370 375 380

Leu Asp Phe Gln Ile Thr Pro Lys Thr Val Ser Asn Leu Thr Glu Ser
385 390 395 400

Ser Ser Glu Ber Ile Gln Ser Phe Leu Gln Ser Met Ile Thr Ala Vval
405 4310 415

Gly Ile Pro Glu Val Met Ser Arg Leu Glu Val Val Phe Thr Ala Leu
420 425 430

Met Asn Ser Lys Gly Val Ser Leu Phe Asp Ile Ile Asn Pro Glu Ile
435 440 445

Ile Thr Arg Asp Gly Fhe Leu Leu Leu Gln Met Asp Phe Gly Phe Pro
450 455 460

Glu His Leu Leu Val Asp Phe Leu Gln Ser Leu Ser
465 470 475

<210> &9

<211> 16

<212> PRT

<213> artificial sequence

<Z220>
<223> CETP 461-476

<400> 69

Phe Gly Phe Pro Glu His Leu Leu Val Asp Phe lLeu Gln Ser Leu Ser
1 5 10 15



<213> artificial sequence <220> <223> human Abl-6 <400> 87 Asp Ala

Glu Phe Arg His 15 <210> 88 <211> 20 <212> PRT <213> artificial

sequence <220> P1035P000/YF 41 <223> human TNF 4-23 <400> 88

Ser Ser Arg Thr Pro Ser Asp Lys Pro Val Ala His Val Val Ala Asn 15 10
P1035PQ80/FIO GIn Ala Glu 20 <210> 89 <3¥l1> 20 <212> PRT <213> artificial

sequence <220> <223> mouse TNF 4-23 <400> 89 Ser Ser GIn Asn Ser
<210> 3€r Asp Lys Pro Val Ala His Val Val Ala Asn 15 10 15 His GIn Val Glu
<211> 20 <210>90<211> 11 <212> PRT <213> artificial sequence <220>
<212> FB33> mouse TNF 22-32

<213> artificial sequence

<220>
<223> CGSGG mouse Cba

<400> 70

Cys Gly Ser Gly Gly Asn Leu His Leu Leu Arg Gln Lys Ile Glu Glu
1 5 10 15 —_—

Giln Ala Ala Lys Tyr Lys His Ser Val Pro Lys Lys Cys Cys Tyr Asp
20 25 30

Gly Ala Arg Val Asn Phe Tyr Glu Thr Cys Glu Glu Arg Val Ala Arg
35 40 45

Val Thr Ile Gly Pro Leu Cys Ile Arg Ala Phe Asn Glu Cys Cys Thr
50 55 60

Ile Ala Asn Lys Ile Arg Lys Glu Ser Pro His Lys Pro Val Gln Leu
65 70 15 . 80

Gly Arg

<210» 71

<211> 22

<212> PRT

<213> artificial sequence

<Z20>
<223> CGG mouse (5a59-77

<400> 71
Cys Gly Gly Thr Ile Ala Asn Lys Ile Arg Lys Glu Ser Pro His Lys
1 5 10 15

Pro Val Gln Leu Gly Arg
20

<210> 72

<21il> 18

<212> PRT

<213> artificial sequence

<220>
<223> Gl7{l1-9yC2

<400> 72

Glu Gly Pro Trp Leu Glu Glu Glu Gle Ser Ser Pr¢ Pro Pro Pro Cys



<400> 90 Val Glu Glu GIn Leu Glu Trp Leu Ser Gin Arg 15 10 <210>91
<211> 11 <212> PRT <213> atrtificial sequence <220> <223> human
TNF 22-32 <400> 91 Ala Glu Gly GIn Leu GIn Trp Leu Asn Arg Arg 15
10 <210>92 <211> 4 <212> PRT <213> artificial sequence

P1035PE008EPCOO/YF 42 <220> <223> AfP205 spacer 1 <400> 92 Gly Ser Gly
Gly 1<210>93 <211> 3 <212> PRT <213> artificial sequence <220>

1 <223> AP205 spacer 2 <400> 93 Gly Ser Gly 1 <2101>594 <211>8
<212> PRT <213> artificial sequence T

<210> 73

<211> 20

<212> PRT

<213> artificial sequence

<220>
<223> ¢lGl7

<400> 73 ——

Glu Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly Trp Met Asp
1 5 1c 15

Phe Gly Gly Cys
20

<210> 74

<21i> 20

<212> PRT

<213> artificilal sequence

<220>

<223> nGl7amide
<220>

<221> misc_feature
<222> (21} ..(21)
<223> F is amidated

<400> 74

Cys Gly Gly Gln Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly
1 5 10 i5

Trp Met Asp Phe
20

<210> 75

<211> 37

<212> PRT

<213> artificial sequence

<220>
<223> nG34amide

<400> 75
Cys Gly Gly Girn Leu Gly Pro Gln Gly Pro Pro His Leu Val Ala Asp
1 5 10 15

Pro Ser Lys Lys Gln Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr
20 25 30



<220> <223> AP205 spacer 3 <400> 94 Gly Thr Ala Gly Gly Gly Ser Gly
15 <210>95<211> 11 <212> PRT <213> atrtificial sequence <220>
<223> AP205 spacer 4 <400> 95 Gly Ser Gly Thr Ala Gly Gly G1y Ser
Gly Ser 1510 <210> 96 <211> 3 <212> PRT <213> atrtificial sequence

P1035PCOOEF <223> linker 1 <400> 96 Cy¥8Gly Gly 1 P1035P000/YP 43 <210>
97 <211> 10 <212> PRT <213> artificial sequence <220> <223> gamma
linker 1 <400> 97 Cys Gly Asp Lys Thr His Thr Ser Pro Pro 15 10

Gly TKIK%%G»@B 7241> 6 ‘

<210> 76

<Z21i> 38

<212> PBRT

<213> artificial sequence

<220>
<223> nG34-G —_

<400> 76

Cys Gly Gly Glr Leu Gly Pro Gln Gly Pro Pro His Leu Val Ala Asp
i 5 10 15

Pro Ser Lys Lys Gln Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr
20 25 30

Gly Trp Met Asp Phe Gly
35

<210> 77

<211> 6

<212> PRT

<213> artificial segquence

<220>
<223> human ghrelin 1-8%

<400> 77

Gly Ser Ser Phe Leu Ser
1 5

<zZ10> 178

<211> 7

<212> PRT

<213> artificial sequence

<220>
<223> human ghrelin 1-7

<400> 178

Gly Ser Ser Phe Leu Ser Pro
1 5

<210> 79

<211> B

<212> PRT

<213> artificial sequence

<220>
<223> human ghrelin 1-8



<212> PAT <213> artificial sequence <220> <223> N terminial glycine
linker <400>98 G1ly Cys Gly Gly Gly Gly 15 <210>99 <211>6 <212>
PRT <213> artificial sequence <220> <223> N-terminal glycine serine
linker <400> 99 Cys Gly Gly Gly Gly Ser 15 <210> 100 <211>9 <212>
P1035PEBHE213> artificial sequence <22@> <223> GCGSGGGGS linker
<400> 100 Gly Cys Gly Ser Gly Gly Gly Gly Ser 15 <210> 101 <211> 10
%¢12> PRT <213> artificial sequence P1035P000/YF 44 <220> <223>
C-terminal gamma 1 linker <400> 101 Asp Lys Thr His Thr Ser Pro Pro

Gly Ser@;g@llye L&:]16er Pro Glu
1 3

<4006>

<210> 80

<211> 10

<212> PRT

<213> Homo sapiens

<400> 80 -

Lys Arg Pro Pro Gly Phe Ser Pro Phe Arg
1 5 10

<210> 81

<211> 9

<212> PRT

<213> Homo sapiens

<400> 81

Lys Arg Pro Pro Gly Phe Ser Pro Phe
1 5

<210> 82

<211> 14

<212> PRT

<213> artificial seguence

<220>
<223> hunman ghrelin 1-14

<400> B2

Gly Ser Ser Phe Leu Ser Pro Glu His Gln Arg Val Gln Gln
1 5 16

<210> 83

<211> 13

<212> PRT

<213> artificial sequence

<220>
<223> dog ghrelin 1-13

<400> 83

Gly Ser Ser Phe Leu Ser Pro Glu His Gln Lys Leu Gln
1 5 10

<210> 84

<211> 13

<212> PRT

<213> artificial sequence

<220>
<223> cat ghrelin 1-13



<210> 102 <211> 18 <212> PRT <213> artificial sequence <220> <223>
C terminal gamma linker 3 <400> 102 Pro Lys Pro Ser Thr Pro Pro Gly
Ser Ser Gly Gly AlaPro Gly Gly 1510 15 Cys Gly <210> 103 <211>6
<212> PRT <213> artificial sequence <220> <223> C terminal glycine
P1035P0ARAIF<400> 103 Gly Gly Gly Gly @Ggs Gly 15 <210> 104 <211> 6
<212> PRT <213> artificial sequence <220> <223> C terminal glycine
serine linker <400> 104 Ser Gly Gly Gly Gly Cys 15 <210> 105 <211>
<400> B2 <212> PRT <213> artificial sequence <220> <223> GSGGGGSGCG

linker P1035P000/YF 45
Gly Ser Ser Phe Leu Ser Pro Glu His Gln Lys Val Gln

1 5 10

<210> 85
<211> 10
<212> PRT
<213> artificial seguence

<220>
<223> human ghrelin 1-10

<400> 835

Gly Ser Ser Phe Leu Ser Pro Glu His Gln
1 5 10

<210> 86

<211> 42

<212> PRT

<213> artificial sequence

<220>
<223> human Ab 1-42

<400> B6

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys
1 5 10 15

Ieu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala Ile Ile
20 25 30

Gly Leu Met Val Gly Gly Val Val Tle Ala
35 40

<210> 87

<211> 6

<212> PRT

<213> artificial sequence

<220>
<223> human Abl-6

<406> 87

Asp Ala Glu Phe Arg His
1 5

<210> 88

<211> 20

<212> PRT

<213> artificial sequence

<220>



<400> 105 Gly Ser Gly Gly Gly Gly Ser Gly Cys Gly 15 10 <210> 106
<211>6 <212> PRT <213> artificial sequence <220> <223> glycine
lysine linker <400> 106 Gly Gly Lys Lys Gly Cys 15 <210> 107 <211>6
<212> PRT <213> artificial sequence <220> <223> glycine lysine linker 2
P1035P€AQOF 107 Cys Gly Lys Lys Gly Gly¢i1 5 <210> 108 <211> 14 <212>
PRT <213> homo sapiens <400> 108 Asp Arg Val Tyr lle His Pro Phe His
<223> LEH¥at#e KHissAsn 1510 <210> 109 <211> 10 <212> PRT <213>
Homo sapiens <400> 109 Asp Arg Val Tyr lle His Pro Phe HisLeu 15

<400> f@

Ser Ser Arg Thr Pro Ser Asp Lys Pro Val Ala His Val Val Ala Asn
1 5 10 15

Pro Gln Ala Glu
20

<210> B9

<211> 20

<212> PRT

<213> artificial sequence

<220>
<223> mouse TNF 4-23

<400> B89

Ser Ser Gln Asn Ser Ser Asp Lys Pro Val Ala His Val Val Ala Asn
1 5 10 15

His Gln Val ¢lu
20

<210> 90
<211> 11
<212> PRT
<213> artificial sequence

<220>
<223> mouse TNF 22-32

<400> 90

Val Glu Glu Gln Leu Glu Trp Leu Ser Gin Arg
1 5 10

<210> 91

<211> 11

<212> PRT

<213> artificial seguence

<220>
<223> human TNF 22~32

<400> 51

Ala Glu Gly Gln Leu Gln Trp Leu Asn Arg Arg
1 5 10

<210> 92

<2ii> 4

<Z12> PRT

<213> artificial sequence



<210> 110 <211> 8 <212> PRT <213> Homo sapiens <400> 110
P1035PCO0/YF 46 Asp Arg Val Tyr lle His Pro Phe 15 <210> Ill <211>
11 <212> PRT <213> artificial sequence <220> <223> CGGDRVYIHPF
<400> 111 Cys Gly Gly Asp Arg Val Tyr lle His Pro Phe 1510 <210>

P1035PCOO/X¥P11> 13 <212> PRT <213> atfificial sequence <220> <223>

<220>
<223>

<400>

CGGDRVYIHPFHL <400> 112 Cys Gly Giy Asp Arg Val Tyr lle His Pro
The HisLeu 1510 <210> 113 <211> 13 <212> PRT <213> artificial
sEgeNges 220> <223> DRVYIHPFHLGGC <400> 113 Asp Arg Val Tyr
IlgezHis Pro Phe His Leu Gly Gly Cys 15 10

Gly Ser Gly Gly

1

<Z210>
<211>
<212>
<213>

<220>
<223>

<400>

93

3

PRT ——
artificial sequence

AP205 spacer 2

93

Gly Ser Gly

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

94

8

PRT

artificial sequence

AP2Q5 spacer 3

94

Gly Thr Ala Gly Gly Gly Ser Gly

i

<210>
<211>
<212>
<213>

<220>
223>

<400>

5

95
11
PRT
artificial sequence

AP205 spacer 4

95

Gly Ser Gly Thr Ala Gly Gly Gly Ser Gly Ser

1

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

5 10

96

3

PRT

artificial secquence

linker 1

96

Cys Gly Gly

1



<210> 114 <211> 11 <212> PRT <213> artificial sequence <220> <223>
CDRVYIHPFHL <400> 114 Cys Asp Arg Val Tyr lle His Pro Phe His Leu
1510 <210> 115 P1035P000/YF 47 <211> 6 <212> PRT <213>
artificial sequence <220> <223> CHPFHL <400> 115 Cys His Pro Phe

PI1035SPENBU 15 <210> 116 <211>6 <@12> PRT <213> artificial sequence
<220> <223> CGPFHL <400> 116 Cys Gly Pro Phe His Leu 15 <210>
117 <211> 6 <212> PRT <213> artificial sequence <220> <223>

CYIHPF <400> 117
<210> 97
<211> 10
<212> PRT
<213> artificial segquence

<220>
<223> gamma linker 1

<400> 97

Cys Gly Asp Lys Thr His Thr Ser Pro Pro
1 5 10

<210> 98

<211> 6

<212> PRT

<213> artificial sequence

<220>
<223> N terminial giycine linker

<400> 98

Gly Cys Gly Gly Gly Gly
1 5

<210> 9%
<211i> @
<212> PRT

<213> artificial sequence

<220>
<223> N-terminal glycine serine linker

<400> 99

Cys Gly Gly Gly Gly Ser
1 5

<210> 100

<211> 9

<212> PRYT

<213> artificial sequence

<220>
<223> GUGSGGGGS linker

<400> 100

Gly Cys Gly Ser Gly Gly Gly Gly Ser
1

5
<210> 101
<211> 10
<212> PRT

<213> artificial sequence



Cys Tyr lle His Pro Phe 15 <210> 118 <211> 6 <212> PRT <213>
artificial sequence <220> <223> CGIHPF <400> 118 Cys Gly lle His Pro
Phe 15 <210> 119 <211>6 <212> PRT <213> artificial sequence
<220> <223> CGGHPF P1035PCOO/YF 48 <400> 119 Cys Gly Gly His
P1035PER0'PRe 15 <210> 120 <211> 8 4212> PRT <213> artificial sequence
<220> <223> DRVYIGGC <400> 120 Asp Arg Val Tyr lle Gly Gly Cys 1
<220> 5 <210> 121 <211>7 <212> PRT <213> artificial sequence <220>

<223> C-terminal gamma 1 linker
<400> 101

Asp Lys Thr His Thr Ser Pro Pro Cys Gly
1 5 10

<210> 102

<Z11> 18

<212> PRT -
<213> artificial sequence '

<220>

<223> C terminal gamma linker 3

<400> 102

Pro Lys Pro Ser Thr Pro Pro Gly Ser Ser Gly Gly Ala Pro Gly Gly
i 5 10 i5

Cys Gly

<216> 103

<211> &

<212> PRT

<213> artificial seguence

<220>
<223> C terminal glycine linker

<400> 103

Gly Gly Gly Gly Cys Gly
1 g

<210> 104

<211> 6

<212> PRT

<213> artificial sequence

<220>
<223>» C terminal glycine serine linker

<400> 104

Ser Gly Gly Giy Gly Cys
1 5

<210> 1035

<211> 10

<212> PRT

<213> artificial sequence

<220>
<223> GSGGGGSGLCE linker



<223>DRVYGGC <400> 121 Asp Arg Val Tyr Gly Gly Cys 15 <210>
122 <211> 6 <212> PRT <213> artificial sequence <220> <223>
DRVGGC <400> 122 Asp Arg Val G1ly Gly Cys 15

P1035PCO0/YF 45

<400> 105

Gly Ser Gly Gly Gly Gly Ser Gly Cys Gly
i 5 iy

<210> 106

<211> 6

<212> PRT

<213> artificial sequence

<220> —
<223> glycine lysine linker

<400> 10¢

Gly Gly Lys Lys Gly Cys
1 5

<210> 107

211> &

<212> PRT

<213> artificial sequence

<220>
<223> glycine lysine linker 2

<400> 107

Cys Gly Lys Lys Gly Gly
1 5

<219> 108

<211> 14

<212> PRT

<213> bhomo sapiens

<400> 108

Asp Arg Val Tyr Ile His Pro Phe His Leu Val Tle His Asn
1 5 10

<210> 109

<211> 19

<212> PRT

<213> Homo sapiens
<400> 109

Asp Arg Val Tyr ¥le His Pro Phe His Leu
i 5 10

<210> 110

<211> 8

<212> PRT

<213> Homo sapilens

<400> 110

ol
5



P1035PCO0/YF 46

Asp Arg Val Tyr Ile His Pro Phe

1 5
<2i6> 111
<211> 11
<212> PRT

<213> artificial seguence

<220>

<223> CGGDRVYIHPF —
<400> 111

Cys Gly Gly Asp Arg Val Tyr Ile His Pro Phe

1 5 19

<210> 112

<2131> 13

<212> PRT

<213> artificial seguence

<220>

<223> CGGDRVYIHPFHL

<400> 112

Cys Gly Gly Asp Arg Val Tyr Ile His Pro Phe His Leu
i 5 10

<210> 113

<211> 13

<212> PRT

<213> artificial seguence

<Z220>

<223> DRVYIHPFHLGGC

<400> 113

Asp Arg Val Tyr Ile His Pro Phe His Leu Gly Gly Cys
1 5 10

<210> 114

<211> 11

<212> PRT

<213> artificial sequence

<220>
<223> CDRVYIHPFHL

<400> 114

Cys Asp Arg Val Tyr Ile His Pro Phe His Leu
1 5 10

<210> 115



P1035PCOO/YF ' 47

<211i> &6
<212> PERT
<213> artificial seguence

<220>

<223> CHPFHL

<400> 115

Cys His Prc Phe His Leu
1 5

<210> 116

<2ll> 6

<212> PRT

<213> artificial sequence

<220>
<223> CGPFHL

<400> 116

Cys Gly Pro Phe His lLeu
1 5

<2i0> 117

<211> 6

<212> PRT

<213> artificial sequence

<220>

<223> CYIHPF

<400> 117

Cys Tyr Ile His Pro Phe
1 5

<210> 118

<211> 6

<212> PRT

<213> artificial seguence

<220>

<223> CGIHPF

<400> 118

Cys Gly Ile His Pro Phe
1 5

<210> 119

<211> 6

<212> PRT

<213> artificial sequence

<220>
<223> CGGHPF



P1035PCO0/YE 48

<400> 119

Cys Gly Gly His Pro Phe
i 5

<210> 1290

<211> 8

<212> PRT

<213> artificial sequence

<220>
<223> DRVYIGGC

<400> 120

Agsp Arg Val Tyr Ile Gly Gly Cys
1 5

<210> 121

<211> 7

<212> PRT

<213> artificial seguence

<220>
<223> DRVYGGC

<400> 121
Asp Arg Val Tyr Gly Gly Cys
1 s

<210> 122

<211i> 6

<21Z> PRT

<213> artificial -sequence

<220>
<Z223> DRVGGC

<400> 122

Asp Arg Val Gly Gly Cys
1 5



	14304SG4 1=84
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