NOVEL PYRI DI NONE DERI VATI VES AND THEI R USE AS PCSI Tl VE
ALLOSTERI C MODULATORS OF MGELUR2- RECEPTORS SUMVARY OF
THE | NVENTI ON The present invention relates to novel
conpounds, in particular novel pyridinonederivatives

WO 2006032874 positive allosteric nodul ators of PCI/EP2005/054721
nmet abotropi c receptors - subtype 2 ("nd uR2") which

vIrus-2kRe UseTt sk 0forpR Es CE Rt RAbN ProPERY B8Rt 118N c8dr prROTEIN OF AP205

anp aNERFRIEREE GRLyAgpsychi atric di sorders associated with
gl utamat e dysfunction and di seases in which the nd uR2

subtype of netabotropic receptors is involved. The

invention is aBd&Kdt QENEdmf%HEmgﬂﬂﬁmﬂﬂceutlcm

conmpositions, the processes to prepare such conmpounds

and conpositions and the use of such conpounds for the
Fieldf ghednvantion and treat ment of such di seases in which

nEd uR2 is involved. BACKGROUND OF THE | NVENTI ON

GQutamate is the major am no-acid transmtter in the
[000Handhe gmeseninvedtionds vioube $igkls enfh ra€dB)e, ifBimuinalopy,evirology and
mobﬁl S8 maj or role in nunerous physiol ogi ca

ufictl ons, such as | earni ng and nmenory but al so

[OOOHenSd\hy ppﬁemelpt/émnn paleidel e carmdositibn Spmpfiting a modified virus-like

VLRl ettadR AN ieropine® RBROH 3 n o B S o Frocess

for pRodudifEthe afvkdriontibnIEWIER. dhe eoliffied &P divlused PGhEpbschtidvention is

hiatric diseases ere.there is an i n
“Seﬁ’g I“i: PERdEFAnCOf, r?@ﬁ‘PBﬁ‘?Oé’ﬁmg j iadicgg, impapupe é‘??ﬁ?f@esné’ﬂ r'}%i‘tliggventwn or
treatrfidHd ad¥t diScaBRU RbIGBRSILIBGINES Nnfebiiddy isch s, alwrgllﬂ!satdaﬁ&rspﬁnd drug
i onotropic glutamate receptors channels (i d uRs),  the

addiqipmaMoerss, Hisdmedifierh VEPr diddgsed i thwrewnhrné(em@epl&ne. pirtgeular,
useﬁfl Qfeffiéléﬁtlyelﬁ&ic& 1REpCiE ARBTHSRigRRsch, Nﬁgﬁﬁbﬁﬁ‘t’ anﬁBo@l responses.
1998) Brain Res Brain Res Rev., 26:230-235). In
addltlon gl utanat e activates netabotroplc glutanate
Rdmkﬁggptors (m3d uRs) which have a nore nodul atory role
that contributes to the fine-tuning of synaptic
efficacy. The nd uRs are seven transnenbrane G

[000 rot ?\ége@%g H}P(% g&d’itﬁﬁ %L\?%e be %) n?@gllng)lni%gl?& C@Bﬂ%@[ﬂe résponse

towaph é‘qrrelgn ﬁpltqpe,cwelp‘cblssfu@i td theeoat perddin vhis El$uSt Riest oIl fRe fusion of a
fore1%1 seﬁo?qnce shou 1n%rfter|?3€\flfﬂ%a > ethrl aCl‘e th €,0a eproteln 1|nf g, virus-like

erm na onal PECE her
partidléy esefxrrtdbo ﬂheﬁ)reﬁgrbepmbpm ghaild &e di'dplas'ed) ion dhé gurifase uxfehe &irus-like

. o t|o chan in the recepto lts.in
partiif o TR Fle PopmBp Hoia SKEUBHEEE &F (roRmRroleibr Ao RN pess b bocn
descriticd n@tﬂe ipag. Torickaapl§ .insEhin BB pELifid the AB lﬁq{mﬁeﬁbaﬂf)rotem of

wber e r I ified int
M2 G R AT PP Nt . 2 01, el P85 7asa.
548). c*maom aﬁmq-t&almmom@@ﬁ& haté QBPbdch eS| |féir| MS2 phage. A
nd uR4, md uR, nmd uR7, and nd uR8) accordln%
signifigaghy Liptationopipthisgigehnglogy ris that 8@?% inggrtism; nfo, thg AP heap fMS2,

polyp! tlc'le@ 2958 |f$rb@<ﬁﬁtosa' cﬁﬂﬁhhétﬂ)ﬂ WAGCARHES fdflthdiAhRide one.
choepp et al. (1999) Neuropharnmacol ogy, 38:1431-76).

[00044rp n dnsertion Rf ﬁemeacsd sqqh@cmwnmmyp% qng 3n befarepty Besjtion 50
and 5@‘29)&40@&1 an.hcaﬂﬁ ﬁh{ﬁ& oﬂffélf@&?slﬁ ) &t b@fvxt ﬂ ?ﬁﬂn_g récfaf128 and 129fof the

Gai -protein, ts activation to inhibition o

coat giotpimaBRNAY maseﬁéaas @lsp I’veerssﬁnqpesie(P(l@ép tPret 4l. Brogith o (1993) 8:
0

883-2%92 g.epl%sloalrg% uga? e%g E% %h%&ﬁte%QZAs Hrtﬂ?ulg E(%lrjr S O f Fxgliy B? may affect

the asmnbdbmat qrasgB-dold, axas cEss w;crail N-é@tnoray ifpgttion mutants demonstrate

s AR ERRY Boyy EHRRE, 7.7 HEbGHAETALA el U)'S: sea-oon)

30: 65-82). Actlvatlng nd uR2 was shomn in clinica
trials to be efficacious to treat anxiety disorders
(Levine et al. (2002) Neuropharmacol ogy 43: 294 ;

Hol den (2003) Science 300:1866-68; Gillon et al.
(2003) Psychopharmacol ogy 168: 446-54 ; Kellner et al.
(2005) Psychopharnacology 179 310 15) In addltlon

. o o s o s




startle (Johnson et al. (2003) J Med Chem 46:3189-92;
Johnson et al. (2005) Psychopharnacol ogy 179: 271-83),
WwW@eah6i0s2634 r ess- i nduced hypertherm a (Johnson ePCHEP2005/054721
(2005) Psychopharmacol ogy 179: 271-83) nodel s of
anxi ety. Furthernore, such conpounds were shown to be
active in reversal of ketamjne- (CGovek et al. (2005)
Bi oorg Med Chem Lett 15(18)% 4068-72) or anphet am ne-
Inserti@adf] thiee @mingl acid seQaGFe befb’nathma%te"ﬂmgqal téalsltle $lgthevéir agat protein
0 f luce
lloed SorpHloafepth hear Piolr b i R emed copaid gy
Accesbﬂshlgrptf i then tl:mée mniap ukcglecpitopd isértiom was nbmassamolu Fhusconly internal

) tart.l e. ef er Fast

inserBlyPigk pin 35 G 8 et bl Rliinecbre EsElitRie BT, 250

[0005]Chi zlapmlgmeﬁoi; instances, \hewavdr ahé presencerofia ﬁgﬁ NF or £ fi@b Ceterminus
otentration o t he tamate re onse ut t

of thE AT St Brsnrt Aot SrPRYE ErRERRRR e, Scabdt! . ot al.

(Neufubid. C(SOM) IO %ﬁlﬁ%ﬂ Fﬁﬁ&gd&gblﬂie_?_ tﬁaﬂmﬂgs%abf{a% gi%ﬁ&s (e%eéip&e Isfz/ﬂagmzed

| ochem >S0C rans r
by tbe%ﬁ%dws slcwltsﬁ Y (Z0esYe K@&}nsia?ﬁlw tgi}}yn étla gﬁﬂe@@pped samples,
the prdaBmthafitdnBib&dyodpitdfe R BARE Red Mink AR R ﬂﬂ&%kse antibodies
t her g‘x])eut i c_approach to treat above nentioned

specifig ferdhogiterarinugiof dagiotensin Fohaye also hesn describg (Budisasligvie M. ct al.

(198$55Je1n§n%pt1|461§()5935069j a positive allosteric nodul ator
m3d uR2 together With an orthosteric agonist of

[000610 uRpsiompfRRItpres tohe CRemmingNpagpnly ieen gl irghie hecated form of
the s 1{1 %{@Jnls H of ﬁiﬂ pﬁasagé 96 &%@l? g{i)ggqugﬁ‘y {/%?Ptngﬁésl nly {ngyozi ntglg%alc VLP.

e rece or-act
Thesg sme@aailcles asmnblad:l frampd @ tmixtuteeofbothsseh $ubumtseh|stp|1@l‘ng the epitope and

wild B AR B B ot c By B e Py OTHAE b pft L grgnsion

displiyieg &16fep1t@e&b£r@pﬁmmn€ a8l toli (Vasilievd & al. ((ll 99&) W@BSdIettaﬂCMl 7-
11). @?es%}/nosé% %;mt: Qs 80212\%{5(6 &Nﬁy\é@ne ; eh)?)e:'(in_ g)lowe{; egsellg/:ayvg{gg é]&lght be
probIEih@ﬂiB ﬁr 1ts Qée%s)va&(lﬂfés%ne of t6é Bﬁ)})l%h’ls is thBFB(?VRieﬁélty @'lﬂtlgen display

é i.s not hydrogen and is an optionall Y
may &ibi ilrtdafee sfFigient cigmung| ré%?pe%f, i BARHEHER ty Brgpk Slf-tolqrenpe @f the

anug@isla\éblf ant{ger (BRhAhY L Vinkerrafed: Ik 8%dy: 17:553-558 (1996)).
- (C3-C7)cycl oal kyl, -(C3-C8 ycI oal kenyl', -(C
[0007)- Co Thrreyd thgtcfre 3 peyd.imthsl field ioyidensifiaerat Arofeinsiaf giruses, to which a
large \Mﬁe lofM]ntl cht'ma b@ﬁﬁeda 308 WHIRGP&RAER ﬂsﬁﬁ’éﬁ;t&% retain the
or an nal |y Substituted radic sel
capalflhtyn@ft foemigg d(%pfswnd @splanym%yhalanygens on(t@w@@ avgaeqydf-the VLPs.

Furthegrﬁ @%? Ilﬁ&%écyc %}t E?&ems @gzl) l&ﬁ(‘:lf vxé hh)c/a fusion ?f (I:orelgn

epitopesGo) taatkg/frbmbmi- of th@ @)110pw)laylbylacmﬂble if that free end accounts for a
- =0) - (C0- C6) al kyl -,
swon B G200 co- 8) - al kyhyl -
-(Cl1-Co) al kyl -C(=0O) - (C2- Co6) al kenyl -,
- (C1-Co6) al kyl - A(Q)x . - I -,
_(C1- 06) al kyl - C(s:"@fﬂ-v]((@{ g%r)}gfwml kyl -,
[0008]( C1 Wibhapve ksirdpriSingl)féund @ikt aTrp@lvisicky of polypeptides can be fused to the

N- or_é g%\:n%\% al :E@/ﬂl c_o%((pzr%igogf %ﬁ&;ﬁ’ﬂ LE%/ %y l:l};ﬁ’lg fusion proteins form virus-like

rticlésGlhdaboxpdéyed - ﬁ:@:@)@@t)?ﬁaﬂ ahE YEHQ@MIK YA £, coli. Furth h
P lc(Cl Co6) al kyl - 1 C(=00 (4 %10))5 al ky cycl g%\ll SrmoTe e M

surpr@gag(lﬂ fg%;ha if tlemolmyiéqlq@pgn_peees@ oP@nt@51 e{.gekgwﬁpn or at least
one anfifohidk 3F thilan Ji% aye&dn tHe OhkeY Gilrfasd &dthe assembled VLPs.

- (C1- C6) al kyl - NR7- ( C4- ClO) al kyl cycl oal kyl -

-(Cl-Co6) al kyl -O (CO Co6) al kyl -

- (Cl1-Co6) al kyl - O (C2- Co) al kynyl -,

- (C1- C6) al kyl - O (C2-C6) al kenyl -, -(C -
Co6) al kyl - O (C3- C7) cycl oal kyl -,
-(Cl-Co) al kyl -O (C4-Ci 0) al kyl cycl oal kyl -, -(C1-Cs6) -

al kyl - S- (Q0- C6) al kyl -,
- (C1-Co) al kyl -S-(C2-C6) al kynyl -,



-NR1OC(=0) NR11R12, -NR10S(O)2R11, -S(O) 2NR10R11,
-C(=S)NR10R11, -OC(OR 10, -OC(O NR 10R11, -OR10, and
wa@eooepsiedhal | y substituted radical sel ected frpor/EP®05/054721
group of -(Cl-C6)al kyl, -(C1-C6)alkyl hal o,
-(C2-Co) al kynyl, -(C2-Co6)al kenyl, -(C3-C7)-
cycl oal kyl , (C3 C8) cycl oaI§<enyI - (C1- C6) al kyl cyano,
- (C1-Co) al kyI aryl, -(Cl-Co6)- al kyI het eroaryl, aryl,
[000% et eTbas, i tha fiest aspeetclihe dventian providge:a mlifiodyinusdikeparticle (VLP)

comy 1%%?1? %gs% %BJ% Kls%nga%{%x %e&%%?gd A lgs&)s)%dfu&%&%f&%{ﬁ%fﬁ&lses (a)a

first p@ypepti®s; @)1(-1 (b) 5(s6odd ,polypértld2NRIOwhereihlRAE first pIRPEEAO)is A coat

protc.aincl\lilrszz1 %)%u%i{n\l &%eéi’, N&_A?g’&g) ?&‘%ﬁ)&@egm’ ng eges% %Ig% é{zc;ogﬁ gPWeptide is

fusedsto lesidl ifitsti pelgpepide eithler stahet @t fhe @ntdrinénug bOMP fiesk polypeptide.

[001@]% %jg%:g%g%ﬁﬂ&;&%&%@[@g%@@ &29?}1%2@{%2 g)lnil(p%rs]gsl at least one

antiged. @ﬂ-rs%)zﬁ%t%)é?ﬁ%ﬁf&hc% prefdal ifventInkytleE yha iRior afd Wit a large variety of
Polypeeé)?sw)e% a@g%@z W%) Wéﬁ?ﬁﬁngm -yerpbgcityafngy Jugsupecean be

ﬁJsedgatQZﬂn@b’féhﬁﬂ{l§<Mf the coat protein of AP205 and the resultlng fusion proteins still
) al kyl - O (C4- C10) al kyl cycl oal k

retam a@)lgy Rgform@gqmys 1qu_pz€gglgq g1 example, we have found that a fusion

protelt{ (%pg%agl i (Joa Gt% &fg&%()%% | %E'IXI Iydrophoblc T-cell epitope, the p33

ep1top‘( Cfgm@eylwsr@qe I@(m@ﬁ (UCCW) &IW&?@F%PWPHSIHS the same T-cell

epltopé % tﬁ@% Fé%*emg@(ﬁp haj§ E g% %&F&ﬁlokey bie: rantigens that are fused to

the co t@mt@@)iglunylth(JQmpgrcfol@@ggndﬁl)e-dlsﬂlayydlyn the outer surface of the virus-

like pa{'t%e %}%ﬁl}l d1%d'@lg Ex@ % @%g_aan ﬁp&nﬁes against the antigens.

[0011]( CO- T@S))Ehdny invéi(tm@)fﬁltl(eﬁa@aﬁﬁg@oaklk yllmysdae) frbé(gdces&blhty of at least

one en%i% %% 4 %%/flon C{lt&ekRRE%Q (1%%1 %o%tfn%‘s«; 1% t]ie free end accounts for the

inductipfb{ G6 $tednk yihnmﬁé ?@bbﬁ&elM&@eICﬁ))aqidsﬁhjﬁy- to use the same VLP to

d1sp1§§ %I act:g)t:asb) a& e?&)' Fé‘é%%}') %1%9}5 é{e’ oC Lf))rgl Iallows (gV%PuatIOIR of the

1mmutﬁ)@n ) X YN - SBtR L -derhatablulsod to at bé@@n@h«gen independent of carrier
al kyl - S- (C2- C6) al kynyl -

off ects(CO C6) al kyl - S- (C2- CB) al kenyl -, -(C0-C6)al kyl-S-(C

[0013 Cl)in ofd ptetdtddydmbodinkdab- t@){@dﬁ‘fi&h ViR @urther com rlses at least one

ClO) al kyI cycl oal kyl -, -(C0-C6) al kyl -S(O) - (

immymgytEPYlgtory. subptareca gpmqus@l(ﬂ@@rmyc&pgwﬁlﬂ gven more preferably an

immudo§En bR/ hﬂ(lleu';s(éad' Q&nﬁrm@@ %{ I’i@d@ly lone un(ng@lylated CpG motif. The
o) al kyl -S(O) - Cr7)cycloal kyl

inclusipwof @p@ﬂoﬁt}mulgp(y) su@@anpe @pgg@tokyl[eﬁeyzﬂqlbmckg,ged insideCthe modified

KY ke SfafPhiric Ig;po HMd e Rofeba VB, if)s of particular
advalgﬁggi%lg&(%%z ?eﬁy)ogz Ll;;}gpfi%o;rg%égf Eg%/v]ﬁ-l krp-a3higyopathogen, such as a viral

antig%ft%%itg’)z% l%ét ﬁeg%:%élaarl%ﬁn(t@ [%é% é@{&m%% e@o&se against cancer cells

or ag2ihkRbO all@gen6) al kyl -, - ( CO- C6) al kyI

[001§(|\|%%[_1N(§%§§%:6%2s3%9§9 |“¥V€Xt“tncﬁr°$ﬂ§0 P \)af;cmey com};osptlon comprising the

mod15éd))/IJNREﬂﬂ(eﬁBoI€;7t]aé: ylﬁzleﬂainkptbwdes q ﬁ@t-h% pahdeyihistiflg the vaccine to
Ffl ClO) al kyl cycl oal kyl -, -(CO0-C6)al kyl -NR |
ananbm?@i"c% Ul | - (C0- C6) al kyl - NR 10 ( C2- CB) al kynyl -,
[0014118 Ooéng&)ce;ésbwt | thé\liﬁlzaxt{oﬁ%r&(@‘aealakﬁmd& for plo@ikifgdtha nkodifieIR/LP of
cycl oa
the I‘Q‘GHt‘Q*}lG?IQP‘Ri}‘i‘%:&EISE?RF pefu(a) (optl?aﬁ ba%mﬁr%u&e 3 gegleqtyle (Sesluence
1- C6) al kyl -, -(C0-CB)al kyl - NRLOC(=0) - ( C2- CB) al kynyl -
_(00-08) al kyl - NR 10C(=0) - ( C2- C6) al kenyl -, - ( CO-
C6) al kyl -NR 10C(=0) - (C3- C7) cycl oal kyl -,
- (C0-Co6) al kyl -NR 10C(=0) - (C4- Clo) al kyl cycl oal kyl -,
- (C0- C6) al kyl - NR 10C(=0O) NR 11- ( Cl- C8) al ky! -,
- (C0- C6) al kyl - NR 10C(=0) - NR11- ( C2- C6) al kynyl -,




menbered aromatic heterocyclic ring; and R14, R15, RI16
and R17 may be taken together to forman optionally
wG@aivsnsaett ed 3 to 10 nenbered non-aromati ¢ het BCDEPWLS/ 54721

ring or an optionally substituted 5 to 10 nenbered

aromatic heterocyclic ring. In a first preferred

aspect of Fornmula (1), the jnvention concerns a

compound according to Fornula (11) a pharmaceutically
encodivg e gmbd withegithgr the ﬁmg@clmdc sdquencs ghodingdhesfirst podypeptide or the

seconfdg ﬁ&ﬁgﬁ éggl?e%cé necir)(zllg on8 éﬁg{)‘gm%{ig 3{1* 1?3?% N _g%\i/nggél dpé%cond

nucleS(idd guente Wil saldﬂrsanublﬁdaswume,hesultmgp)leal d:mldtduylpotlde sequence

I d. f f I
encodiie 560 Rign ey foh PPaos S fRER R poB Hpispl e plppression
at thaBy bf ﬂjeﬁ'gswﬁuctebtlquﬁmé h@)y etyessiup Shiid tthikd dudk}btlﬂie isequénce in a

host Dl oo o Stk Tt T G he, SR ar e icin: e capable of

forminglshid ni¥ddied VIIPS; and &), purifyiis saﬁrlﬁo@ﬂeWLPmlﬂleﬂ from step (d).
substi t ut ed radi cal gl ected from t he gr
[0015]( Cl- Cﬁ]} r as;(e@]_ )13}/%191911] .O.HrBVl es( @2%63851 apq;ggﬂﬂ/pompnsmg a
polyp fide; Q@eﬁhﬂ<§d'1d’ bolypdptde @7ﬁmed3ﬁbcé1@1@11 {13)5|N or the C-terminus or to both
106)alkylcyano -0 (C 1-06)al k
termingy. fcthe cept grqgeyp,ﬁmaomutp@tb@eqf (}§| i(ryp dyrthgpaspect, the invention
prowdgg' zflgéIe%a@ée ;klﬂ’(ﬁllé enco@ﬁ% Sadd ﬁZ})oﬁ Yrd@R! kyl ,
- - “al kyl - (R 18, -O(C
[0016]- C6)[1%1IQ€19| ﬁlﬁféﬁre p@mptyuhe 1@)"‘-’@1@@ aByaddey p a}ptylrmaceutlcal composition

compri(s% ﬂ&éﬁrk&#lﬁéd_ %ﬂ@a&%a%%ﬁ%%%&@%{%wl CBP)r al kyI

[0017]O- hém yct(mptghbr aspextctho snvphtion. [rHida6) mbthgd ofieating ar preyenting a

sl 3T By OB B Kb AP B S P

admini§tcOag®)anl dirhal 8r Rhili@an a ModiGRd FBP-of alildﬂ;lVenSe)]R ot &e pharmaceutical

-(C1- - | kyl.- S(=0) - R 18,
compi 5 SRpE i rioRer ey eeigieomposices TS IIPTS <ty
2-R18, -(C0-C6)al kyl -NR 18R19, -0O (C2-C6)al kyl -
NR18R19, - (CO-C6)al kyl -S(=0 2NR18R19,
-(C0-Co6) al kyl -NR 18- S(=0) 2R19, -O(C 1-0C6)-
al kyl - S(=0) BRRIBBESCRIFFION JF CAEDRAWINGS
18- S(=0 2R19, -(Q0-C6)al kyl-C(=0O -NR 18R19,
-(C0-C6) al kyl -NR 18C(=0O) -R 19, -O(C
[001 %)F?d} kiy ks =6 el\éaréiﬁﬁét%gag@‘ e GRodKY IV‘LPN%@)&gﬁ@léqﬁlsmn
9, CO- Co) al kyl (Iig C0- C6) al kyl Cé
proteing ‘of _tl@ c(oglpr@g)n_o a@;@)@e_pp@el 2 was fused to the C-terminus of the
coat pr@fe(nq'ia g@) glll‘di;é(l? %ﬁ@ucm 81 8r via Q%ac@@?{&?ﬁﬁ&@ (C@shﬁct@O) D2
was i'_‘pgedj(o:t{l)) I\E]Q‘Illlgl)lls off .cq%)mcptklw\a@ @pa&;@) GSﬁﬁ]_(gp@g‘uct 421) or via a

NR19) - NR2OR2 1,
Space-r%%;-los;@@%&?(%R tg“g-gzo NR 19R20, - (00- 06)al kyl -
[0019]5- c@i@ysmnvsl@mm@m RIS b 12 A hed N oA, Bsion proteins

of thé &}a‘?gr% e 5 ﬁ%&e %?‘p%pti}(ﬁ dérl 80n§|1]‘l§% F‘F%I% o E%lgl %; )F/A\)%oéstruct 421;

o corstrbatt4R?. ljltheszb qoasi:rwalha&elteen d@drﬂﬁadoanI(hé group of

( Cl1-C6).al Cl- C6) al k )
o R A bR v A A i
proteit( Mh@(ﬁb proteid @\ 208 khkd/Nef 35eNef mvay Ifiysed to the C-terminus of the coat

Cl- C6) al oaryl, aryl, -(Cl-C6)alkylaryl,
Pmte"’(‘t‘ﬁa 3&%@&?@ 3-C7)- cycl oal kyl ,
- (C2-Co) al kynyl - heteroaryl, -(C2-C6)al kynyl -aryl,
-(C2-C6) al kenyl -(C 3-C7)- cycl oal kyl,
- (C2-Co6) al kenyl - heteroaryl and -(C2-C6)al kenyl -aryl ;
and R18, R19, R20 and R2 1 nay be taken together to
forman optionally substituted 3 to 10 nenbered
non-aromatic heterocyclic ring or an optionally
substituted 5 to 10 nmenbered aronatic heterocyclic
ring. Preferred structures according to Fornula (11)
are |nd|cated in Flgure A below Flgure Aln a nore

Y o g, o o




al kyl hal o-, -(Cl-Cg6)al kyl -C(=0 -(C 0-C6) al kyl -,
-(C1l-C6) al kyl -C(=0 -(C 2-Co6) al kynyl -,

WO ¢@soesyal kyl - C(=0) - (C 2- C6) al kenyl -, PCT/EP2005/054721
-(Cl1-Co)al kyl -C(=O) - (C 3-C7)cycl oal kyl -, -(G -
C6) al kyl - C(=0) - (C 4-C10) al kyl cycl oal kyI -,

-(Cl1-Co) al kyl -C(=0O O (C 0- )aIkyI -(Gi -
Co6) al kyl -C(=0 O (C 2-C¢o) al
- (C1-Co) al IQHTPGLED)EE?(QBIPT@)T é}FkHH@INVENTQN Co) -
al kyl -C(=0 O (C 3-C7) cycl oal kyl -
- (C1-C6) al kyl - C( =0 O (C 4-C0)al kyI cycl oal kyl -,
Definifi¢@k: C6) al kyl - C(=O) NR 7- ( C0- C6) al kyl -
| -

[0021_]§ % J'%)tghﬁﬂ',mgos %%En;plg : @é\gi ahﬁg Y ;RNA phage AP20S* arc
interchafiglealil$ usddkheteiC( =O) NR 7- (C3- C7) cycl oal kyI

[0022]% 8% Agé%al |us% Ef? %GRtjagltq({m alg%lgo arel%gr a mo ecul¥3 capable of being
specifiC4ll- 6&unal iy hn @niiKody (&) & IéYD}del'l receptor (TCR) if presented by MHC

((C1-C6) al ky al ker1
mole@éﬁsail‘k?/?ertb f@@%:??%‘}ﬁ% g%{plpayq so encompasses T-cell epitopes. An antigen is
addltroﬁﬁiy @g)agiekdﬂ b&}ié %Déﬂ]@dai))kxﬁec Weth@Rl Kélem and/&rlodi) vapable of

1nducmemhwral| 1R1y}ungrqswswdg;rl@9]ﬁygr immune response leading to the activation

of B- fdlorRlydprsbye: (Fids %}r h@\l'é@@fw&}mre that, at least in certain cases, the
(Cl- Co)yal kyl-S- (C3-C7 cycl oa

antlge comntapes) efl i ik o4 Ticicd) enitepe gy{;scqupylp -adjuvant or require that the

antlge{ gin e%t&* lg%llcco?{a%g:e %ga&%@s?lkté%\gﬁmlon émtl%Bn) aJ[’l I’l<1ave one or more

epito¢sOr a(lmnm Jtel (Be ayd T- epitopes). The term “specifically bound,” as used herein,

is me_aétg%_t%%a tﬁz}{ lthe%ﬁa%en(@ pg%g ggﬁ% a%{ %Cﬁa %H(ay l?l_glsly selective manner,

with it§ @it‘feéﬁ)ndinbphﬁlﬁ(dﬁ))r ZCR@Hd ﬁﬁt)\alt]i(tgnb multitude of other antibodies or TCRs

whic]:n gng]i?: %%V%:kg(i// FJ}:’ égt% %@tsg(cﬂ,zﬁs: %‘%ug{ﬂ%e%% {fst&l’i ‘herein may also be mixtures of

several ﬁiﬂlrv%)zﬁhﬂﬁghnsS([ﬁ)ﬂzvc(rCBte @ahc faakigal”k yd used within the context of this

apphc 163 % al K @h%ée%)r?ﬁl % @%&tﬁ%&é{pﬁ chill Pn%lteil(ty thereof, of AP205 and
not bein@thdCFLRIK }&|P2ﬁ BIcBINBPhaz € 2rathiby 1&| alﬂklﬂﬁ)ﬂl to the coat protein, or a mutein

S( O 2NR7 en yl -
ther°°§ e%kﬁ%;faﬂn 37 adsttien shghy “(Ié?férfgz iEioRbaee,
[0023]( Cl, @%@Hl(k ¥ite: %@)&&MR%nﬁ ICQHQ) @hd‘ oGl Omkikdtlic epitope,” which
al kyl - NR7- ( CO- C6
are usqd(l;fre@;ynmr gigngerply, refep tmpgpqgup, 9{ disconfigjous portions of a polypeptide,
whlcfp@iﬁlbgﬂoum% 7&@ fﬁzhléﬁ BY lan, antlbody or by 3 T-cell receptor within the
-(C1-Co C3-C7)cycl oal kyl -, "- (C1-C6) al kyl -
contexRyE 1@5)]31:11,{%13@ edsbisy] smnp dinstances the b1nd1ng of the antigenic site with

antlbﬂﬁ%g% ?!zggl% C%&E%&y %I 1_@ @s@éfﬂnl@&ordancé (olth SR ﬂjes&ﬂ invention.
Immurfospec®®) tadiyg exRAC nad)specific BiBiliak lbehddes not-reGissatdy atdkyde-cross-

react%%@%é%{ %W@%?_o%{sﬁ %-)1% Iaﬁl)iltfocé)llc(l: S 1nI 3 yqatlal conformation

which (s(ﬁ'huﬁﬁ)(aﬂhkyﬂlt}gkﬂzﬁﬁgq NR8- ( C0- C6) al kyl -

[0024]§ 81 &}g) %Ex/eé 3}% ("%m%}ef?rls( éokglln&ng 'that may be covalent,

e.g., by CHbnfida)lg IC&}ﬂlmngb? G()ﬁ'—@)\?dl%ﬁt elgCleriy i)nwjﬁdtlﬁﬁ Kydrephoblc interactions,

hydrog%e} %) etcald&yfl %pgé) gliecg)él %Tm))lg,lyﬁfks}g Celr op 0S oés’ter, amide,

peptidd, Gﬁn@ﬁ)::&b&ﬁi‘hﬂﬁiRE&id@) darbémpHobphdiisytivylls, ,and (el 1K) ThKrm also
NR7S( O 2- (C2- C6) al kenyl -,
-(Cl1-Co6) al kyl - NR7S(O) 2- (C3- C7) cycl oal kyl -,
-(Cl1-C6) al kyl - NR7S(0) 2-(C4-C10)al kyl cycl oal kyl -,
- (C1- C6) al kyl - NR7C(=S) NR8- ( C0- C6) al kyl -, - (G -
C6) al kyl - NR7C( =S) NR8- ( C2- C6) al kynyl -,
- (C1- Co6) al kyl - NR7C( =S) NR8- ( C2- C6) al kenyl -,
- (C1- C6) al kyl - NR7C(=S) NR8- ( C3- C7) cycl oal kyl -
(Cl Co) aI kyI NR7C( S) NR8- (C4 ClO) al kyl cycl oal kyl -

~A ~Ns N\ ~NN NS\

o}




according to Formula (I111), a pharmaceutically
acceptabl e acid or base addition salt thereof, a
war@eesxshen cal » i someric formthereof and an PEDEPIES/054721
formthereof, wherein : X is selected from C(=0 and
S(O2;, Z1, Z2, Z3 and Z4 are each independently,
sel ected fromthe group of coval ent bond, C, S, N
and O, representing a 5 or menber ed heteroaryl or
includgsythe erichagemrit.odr pasiipl énglaseraent xd asubssance. uThaltety "Hound” i broader
' ' h h S, @046 i hd nt 1y "
than SRR oofhs bucils " AUBER" S8R EReh " EREDEE Mnd¥pached
[0025]CH, Padd@ged: - Tie3 ternSHpack&&dﬁ andsczaln hopini cefars| o the state of an
immine %zrgulgt t§t led bgt%tdﬁe%?rggsaglyk%/ 1n81unos(tt A ‘leaé%y gllll'll@elﬁ Wld( 10 relation to

the mdd(fﬂad@ﬁl)lalmrtyﬁn ‘package73s usey bkreml kférs to (he enclosement, or partial

encloi;ér%gt,g lf)ﬁ {;]%mﬁ o %ﬁqs&%&x&g{% _C%g_tgnlgié,{ lyi’egi;%)é %f _tBe (iélmunostimulatory
nuclofc & aliksyanyt., TheQekrk “Badkdgdedy Gk Qﬁé(khérem 1&1(1&és b1nd1ng that may be
12(:6a|ken| O (C 2-C6)- al kyl -OR 18,
cova fntog)gm‘qyyq eﬁgta]éy GOCH,]%lllpg, or@oe@o‘@al@%) &8 k%nécr Weractlons hydrophobic
1nterac€1&@' ?MF&Y boddg di8. Ho&r@%r the 1mmunost1mulatory substance such as the
| Qyl - (C1- C6 alkg (C 3-Cr)cycl oal kyl -(C
unme_[h;@%g%pkyfconta@qgeqlgp@g:ﬂe}pp c Bt l@er gpg}%spd by (d@ VLP even without the
ex1sté'nc@§1)}‘ Zahkééﬁgy %\%[egtaﬁﬁldl iﬂ’ Frefen@dae‘iﬁﬂodlmeﬁg the immunostimulatory
nucleiq gad @p%;kagﬁéypmdg:\thg gv'LP g@tb@emqagﬁymd qugaly not accessible to

R 18, -O (C 2-C8)- al kyl - SR 18,
DNase"c;lin%%@dtd%'S‘%( =OR 18, -O (C 1-06)al kyl - S(=O R 18,
[0026]( CO@@Q proteinl of S(E@)bagtm@)hag@m@tmp@tl hoteinFAD205”, as used

herelgN i*i t%) (c%)p?:!étl’g ell(nc é%% §ﬁ§{l%ﬁw58ﬂalé%hophage or by the

genomg ©Pa @Gr)zmlt kfy APRI® H&ﬁteﬁ()plﬁge ZRpRally and preferably, the term “coat protein

of AP@ ( Cil &3% F{relrlshfﬁr%%ggﬁeof?%ﬁotem %‘360‘%%)% &h)ﬁ geélt)m@ of AP205

bacteNbAIERA More pfdleralidy eHekyrin NoAtGrgteio)of RPA)S5” refers to SEQ ID NO:1 or the

anﬁnglaﬁé;ﬁ%ﬂ‘%éeq%el e ﬁrsmstﬁlg ngl'lwfea@(% SEQID NO:1 (SEQ ID

NO:67§.COypida)in lakiey Iprdférady -a%lﬁprote@ oCAP26%)sadalpablc @_:les@lbllﬂig&ts one
subuﬁi@t%%rugﬁ%)s) alléykq%%\/[@(af)@NM%age A(P205 ) al kyl - (=0 - R18,
[0027]( CO'&%@ alskiéa M:?éiﬁ & weh! refefs@@‘a%) ﬂ&ﬂbot@eqlln@ tontains
( C0- C6) al kyl - NRL8- C( =NR19) - 1,
an m m%’pqgwe, gurnige dinuglpatidrsemonye (e.8. "CpG DNA" or DNA containing
a cytoéug}bﬁ&}éﬂl HYeua B afid Fiked M%%Bgsghat@ BS&J(? an&@m;l{f'faté\@actlvates e.g.
di cal nis anlnteger rangi n from 4
has aml@gemeffmﬁ €n,Re induggseor et&cqasqswm@ ﬁdfamsy)nlbyoﬁ tﬂg‘@bratsrcell For

examg E&E? C&lé &Fafch%zf{ﬁg% £l '(%% %ﬁnlﬁ%h‘?&nfﬂr&%ﬁd%ecells such

as mol(ocgwwpmrkylcgymm mac@@bagg@) anidkl; ealls., The( CGCBndhdedeyducleotide
Cl) I l.oal
anal%étgec'rho%sr y fég? ?@}Qﬂ&g& gF%Pﬁ%&aeo%%t}gﬁr/ li)/(?ﬁﬁg afl§ CM be double-stranded or

single-§t€ihd&B) @Ieimphllyl; ylbuble—ét@’ﬂd@r)la]eklyewzire (nﬁ%e ﬁible in vivo, while single-

L I,

[0028]yCc| @Gpltépet As &@h@h,aﬂhkemnl 'lebﬁdrﬁl' 0&&‘61)1 |to adimhnuous or discontinuous

portGyl § 2yERl PER B RERE SRaeBIE AT AVBPISCR A Y Y0 5 AR Faerably o

mamin@l, 364 fABsHpRsfedblp aia aﬁmmtAnCeﬂnepesﬂs DEP ikl Byl dMGBnEbATY or a T cell
tignally substjtuted 5. to gpered aromatic,

througR it 1 chel GH<eBIOF il PR P %taMaG melegtles t riB¥RUBERGRIA GPitope,” as
(1) are |nd|cated in Figure B below. Figure Bln a
preferred aspect of Fornmula (l111) the invention
provi des a conpound of Formula (lIl-a), a
pharmaceutically acceptable acid or base addition salt
thereof, a stereochemcally isonmeric formthereof and
an JV- OXIde forn1thereof mhereln E 25, Z6, Z7, Z8 and

— o o 1 . o o




- (C1-C6) al kyl - C(=0) NR7- ( C2- C6) al kenyl -,
-(Cl1-C6) al kyl -C(=0O) NR7- (C3- C7)cycl oal kyl -,
wo ¢@eoEsyal kyl - C(=0) NR7- ( C4- C10) al kyl cycl oal kyPET/EP2005/054721
-(Cl1-C6) al kyl -O (C0-Co6)al kyl -,
- (C1- Co) al kyl - O (C2- C6) al kynyl -,
-(C1-C6) al kyl -0 (C2-C6) al ke_ryl , -(G -
G6) al kyl - O (C3- C7) cycl oal kyl -,
used hérein, Ealptmddyas a@ortion -ofh pgwlapetpyiﬂ@ that dimitkgd antibodyaespoBye-or induces

a T-cf%klé%%pé%e(a%%nc_g%&%%{s @gﬁegpﬂn}e% }1/3P1_a’ny method known in the art. (See, for

exampleOGey3on at aﬂyProS N&ER-Ac8].-ScalUSn§1:3998-4002 (1983)). The term "antigenic

ep1top{ 'gfs %%da :hﬁlévfl § %i%jn g7%;: %lpggﬁ)gk%tj 3 é)r%elln to which an antibody can
immunotpleciTioaldl ksiyild -ifs( ﬁ))trgélﬁaﬁ)-d%l)rﬂh&y by ,any method well known in the art.

Immvg%@ec%@gjé% %gh))ges non- spe)cgilckﬁ/m&ng but (dC ocs noz nec ssar11y exclude

Ccross= Ié@hv@)vﬂh loHer &it@ens( @mg&))@biﬁiop@ ¥l not necessarily be immunogenic.
Ant1ge(1@1 e%)pgé :%?ln i%(% bey T(-@élcég%%k;z%nc yvs(f:hllc%alcase they can be bound
1mmurfo§k‘c@ﬁlﬂj tovd Ta@él@e&;ft&%ﬂﬁﬁ@ the @J)ﬂfé&rt‘ ¥t an MHC molecule.

al kyl - S(O) 2- (C2-.C6) al ken
[0029]( Cl- C@? gpg@qnl géq:ogl p(g’gellq;?;' él/’%(PSOﬁ]hqurm ‘a fragment of a coat protein
of APﬁ(gl g@)l%d%reng(%}ergt& Q?)Cgia%ﬁte l‘thLtch Q:Ll%lekbﬁ* forming a virus-like
partlcle @L g hps ag, e@)tmunn@go@@ ]@aqt 9ng,1nternal deletion or a combination

there01( gfl %g (ﬁé{{l of%\%%é 51% %gagéy%th% ’LO%) _p,referably 80% the length

ofa co(amro@f) ofl A(R/ZOSS(’[@) 2iiR7a {rapmadi of abday pmyqim ofbAR305,”, as used herein,

ﬁlrthergeg%q%’s%lf Eé})l}&%@% @f @}%Ib%dg ;g?rgn’ing_ a( \6ru_s-like particle of AP205 and

has nidG¢ ehlak )SD%L\RBEe(IﬁﬁeﬁBI)yahMeld;ah 90% and even more preferably more than 95%
. - (C1- C6) al k cl oal k
amm&éﬁ‘.]i (;e@fzﬂ&f (ﬁegP )}? cé/gs 9 a coaffjl pro%ln df AP&%’ e@d)efa nelﬁ ove.

[0036]( C1 -Fﬁ‘ﬁ))ml(dﬂyilts- we@se@) Aé GBodQrei kit -torm (FGdiolBca! thy Iverb form,

" R7

fuse”" ‘E%gscﬁ)ﬂgﬁ e&nrbl E&ne &d &%ugncieéﬁﬂfferent ()Eﬁlnd%?%ﬂ E&h’peptlde
chaﬂ‘ﬁﬂﬁ(ﬁa@e&)%nﬁﬁb&&ﬁh@ﬁbdﬁhﬂ nucleotide sequences. More than one nucleotide

(Cl- C6) al kyl - NR7C( =0 - ( OO)aIg Icytgl oal kyl -
sequenc:e:jnawna? ne NGB an@)uNRgl (eareagy dyocte the degeneracy of the genetic
code- (Cl C6) al kyl - NR7C(=0) NR8- ( C2- C¢0) al kynyl
- (C1- Co) al kyI NR7C( =0O) NR8- ( C2- CG%aI keny| -

[0031]( c1 Jmpipaesiiulatgry auelg)c. aqigkaAs @sedchereine |t15*apqqty| immunostimulatory
nuclelc( ééld @figﬂ%ﬁcfeﬁ7 géi(‘c%mof( %cgg%@lokeﬂhﬁﬁ(&ng)ﬁi fdnine response.
Prefer - iggRyuap phul 0Py Spwg) gic (agg w}amsmtn st , one( EpGomptf e.g. a CG

cim ol SR o R PP ARG dinpcioqide oam e pegof g golindromic

sequegick \or -daR7AS( GicopgseAl @itbinaa koph-pglaidoerhikydequence. Immunostimulatory

nucleju% %@s gp%lkm%@g lj@;lﬁgg :q{e%f_b%} 5 \Jéileh():ﬂmpass by way of example,

nucleiq @.'lds%t)kaig@G NiRv ¢ etides\@s wellas @6dleic adzlﬂsecqpltaimng CG motifs with a

ety RS BfSnaRTh o R P il gy showa

also refeclo fut)eid d(:}ds {lﬂilﬁ@@m roaiich padektch as 4- bﬁimﬁ@)x&iﬂeyl
10037 TSty apeivies:. &) HiodchFn, the spmsmppiggpimulatory

substﬁ%”@fer@@-a@ﬁbﬁaﬁée Qapaki! of, mducmg and/or enhancing an immune response.
Prefei%%ﬁ%%n%Lé%&ét&:y(&g%%@fe{s a@ggl Cyel ?o%laléty ivating substances. The
- (C1- Co) al kyl - OC(=0O) NR7- ( C2- C6) al kynyl - (C1-Co) -
al kyl - OC(=0) NR7- ( C2- C6) al kenyl -,
-(Cl1-C6) al kyl - OC(=0) NR7- ( C3- C7) cycl oal kyl -, - (C1-Co6) al k
yl - OC(=0) NR7- ( C4- C10) al kyl cycl oal kyl -,
- (C1-Co6) al kyl -NR7C(=0) O (C0- C6) al kyl -
(Cl C6) aI kyI NR7C( O) O(C2 C6) aI kynyl

A IFN=r 7~~~/




-CN, -OH, -NO2, -CF3, -SH, -NH2, and an optionally
substituted radical selected fromthe group of
wo tasoesyal kyl , - (Cl-C6)al kyl hal o, - (C2-C6) al kpemy/EP2005/054721

-(C2-Co) al kenyl, -(C3- C7)cycloal kyl,
-(C1-Co) al kyl cyano, -O(C 1-C6)al kyl, -O(C
1-C6) al kyl hal o, -O(C 1-C6); al kyl cyano,
0O (C3- B) al kynyl, -0 (C3-&)cycl oal kyl .

term i‘i@u(n@@st@)lgbiy@upstance Oag Ged Gathin thé Nylltex(jf thig appl©aii@, refers to an

lmm‘}n(y%%@ c?éJ %ﬁﬁﬁ%ﬁ%%%m% &?n(l@@ SR g)}‘l&l%rﬁﬁ(sént invention, rather in

additibon @ jaid inydlﬁed @LPCS C7) cycl oal kyl - (C 1-Co6) al kyl,

O hete oar - (,C1- C6) al kyl - het er oar
[00338] ry % %//tj d can 5)%%\.&2}/(15 aqﬁ)c/ﬁefloﬁhf& )tcoﬁnk %‘tfy,lg of a coat
proteﬁRihB AP2()£$a@)@hkge[1’yhs- (¥ed I@rein, (1ERrLh) alpotypyptideRthk8amino acid

-(C0-Ch)al.kyl -SR 18, -O (C2- - |k|-SR18, .
sequen%ﬁf %\;ﬂi fi{ﬁj{fs ‘tg(at_ Baﬁ opg a&nn@a%@lwﬁlje eﬁi‘ytf) agemé)oFgc%equence of
a giverd €43t fdjord &Sﬂ/AP2OS(ba@r2dﬂh 8ac an@t]{e@nim@@c)l@kéq)dénc&)f—@ncﬁ Bds3at least

NR 18R19, ?f(SCO G3) al k

90%,@9rgm@}%rahp§ 92%’ REYen m()@dpr Bﬁyk%;lﬁ” 5§E1 @orcz Rﬁi@g@ﬂ)g 97% identity to

the an{ng)“aﬁﬁ) s'éhﬂféﬁke DR alGved chk Qﬂ%t&n of( @ZOSC@&&K) ha?g@ f[‘ﬁncally and
06) al kyl'- S(=0) 2NR18R19 C3) a
prefeaabba PR of yRoatProteip obﬁﬁmacwpwawm%ﬂa @pa@}w Rforming a

VLP %Bﬁih%z hagé&p%) f}‘h&‘ ¥ NRmb &S 5£3E §n§9¢0 1 or SE% ID NO:67, ” as used
- C3) C'1-C 6)al kyl

herem (rd@rs@g)aaqobyappt@e,( gm(g@)aﬂquf [whigh qg)@@ Bypt frast gne amino acid with

respec‘ g?%%ﬁg) kzﬁ\éki' %@ 8FSE§ Ié) (\I@I ?@S%b?ﬂ Neb:572ha @R dflino acid
sequ@?:aloﬁwhrc@(]:;a?))at (_gm;ﬁo%, (m}(z)'e @?fq‘a]xly:%@( ic@n moipsprffe@_b(y@S%, still
g B Bl A PR T 0
TypidaBy aGf anﬂHrﬂ)ly N@é&@iﬁnﬂ:ﬁ; rii:f(e%ﬂe@@twbtqg)h? ﬁ?tgeézﬂgﬂéiﬁg% and the
mutelbF i B s % et Y 1 b B BCRY SBErePe ey i
genetiyy l@féggtgggn?:lg salte%tgcﬂ)tﬂo(ﬁﬂ ahd gromp bnﬁﬁnsmtiﬂglegf :irﬁﬂ‘hﬂahddition, insertion,
deletﬁ)?lciru%?g]il k(§ﬁ ers t? C%Iiet]%)liqlﬁ)}ﬁ%fg E&o%x?,éFWﬁi]lmign and a
combifidn Eprcvf. kmydxtemdl%dﬂai) &iab @&H{S)’h c. the @ddddldhlino acid or amino

-

amds%lt )l;}tllaeg %((: Eﬁtﬁ g of hﬁégt;ﬂ?gtgm ’ él bgc:‘gc%rgytﬂﬁl r!)?t eerrgl?t[aml of a coat
protestt SFAT08 ba@briophageié/hré h@%%{lxhéﬂ'ﬁé' paRQF ﬁfe%@(@éhee of the mutein of the
Co) al kynyl aryl Co6) al ken

coat R S AT TRUTCHHAES: Fesths DRaSmvy HEIEM: SOt profrably at least 70%,
more }(rgf\%raGEI) al 1%&9%%?5&14&@&&% e afRid ac%%oar@régn@gfaﬁvé%no acid

be takén together to forman optionally substituted
substititiops. Genspruptiy avgre agid sehstigtipes, ey brdeexdod by ygkilind ppnson in the
0 - SHIBY
art, 3 ﬂtidg r %%:Hy ﬁc%H{J&tr?g}{r &%&glg%fo Icgﬁsrtt]o E pre (gélg’gt as pecdbgm%ltlons where
the chaygerl. Ipolay; lajomatihealiphatisrarihydrophabid nhtere f theraminmdeidfis maintained.
. ' t 2 i d_.qr

TGRSR FIALIGE b RLG REGEAL GRS REL L B85%r e
followmg rprdupe(@dpf Alandal alte, Jot;0Aspd@lvf AsmnGlineSeg dthr, Gyseleyesi Arg; and Phe
and TG R4 and R5 are each independently selected fromthe

d’rr‘oup of hydrogen, hal ogen, -CN, -OH -NO2, -CF3, -SH,
[0034] NH2 Ordeteld and apietiava lahtygen Udiedyt tAst egtdr laakdin,atheStetre Coldred and

mth ) f - - 6) al kyl., -(Cl- | kyl hal o, .
repeliy B GRS Ry el £y 1 RRPe PACESOT toRee) Pgaticed by o
typlcal(w):ﬂfdﬁw gy bfier ofouifolm{ty @) spakiyll arrangement of the antigens with

respe_ctgo %&ﬂ% 1%}: E%/rlﬂgl? 'S In] opp E@éo%ﬁtgyg}:bgléqll(\ﬁmlon Hae repeating pattern may
-0 (C2-Co) al kenyl, -O (C2-0C6)al kyl - OR18,
- O (Cl1-Co) al kyl -heteroaryl , -O(C0-Co)al kyl aryl,
- (C0-C6) al kyl -0OR18, -(C3-C7)cycl oal kyl - (C1-C6) al kyl,
-0 (C3-C7) cycl oal kyl -(C1-C6) al kyl, -O heteroaryl,
het eroaryl, -(Cl-C6)alkyl-heteroaryl, aryl, -Oaryl,
-(C1-Co) al kyl aryl, -(C1-C6)al kyl hal o- OR18,

NN A S




(C4-C10) al kyl cycl oal kyl, -NR10O- ( Cl-C6)al kyl
- NR10- (C2- C6) al kynyl, -NR10O- (C2-C6)al kenyl,
W0 NR&03216C8- C7) cycl oal kyl , PCT/EP2005/054721
- NR10- ( C4- Clo) al kyl cycl oal kyl, -NR1OC(O) -
(Cl-CB) al kyl, -NR1OC(O) -(C 2-C6) al kynyl ,
- NR1OC( =0 - (CZ C6) al kenyl
- NR1OC( =0) - ( C3- C7) cycl oal kyl , -NR 10Q(=0) - (C
be a ge@mr)capzmtnc ybe owidified VI.INSE EN@(ph@d\lRPZ_(li BcGsehsegBirictly repetitive

paraeftcs ol PG Wi b B AR 180 np ot Bl 2.

15 naniRebOCEwD) hibte :bieférﬁlﬁly&lﬁ) )2} ﬂxagnbmytetsoel\feh)algam -ndiRe preferably 2 to 8

nano%]stg&gga%d (fgﬁl}e %1 {%‘abl Nﬁﬁl%séo%}?&fqégos al k%?%zg:il% ﬂ\ﬁ to 7

nanombliers1 0 S( O) 2- (C4 Clo) al kyl cycl oal kyl, -NR 1OC( S) NR

[0035:l]]|\-|;Q }_’é&eé&%@f&e@o&é&%ﬁ s’élg h%n(lrgéfs?égaal gcu){e ¢omposed
of mdrbnices3amainoCatidsP Bhdayll link&d oyl Braide SbﬁJE (also known as peptlde bonds). It

1ndlca]ftéﬁ (o ]1O)<‘%| A %%I L( g]ldc@es.@t;% er o %é%ﬁc%qgéqlxé}(l{ of the product.
i C 1 | l ol st 1thin
Thus; %iﬂ? Zﬁ %&é)ﬁﬁes 11@;) Hféé QK&JP@%H&B’ and - o ﬁk)g/a:lre.( G{c%?d (%; tﬁlR the

deﬁngg@n(@zpm‘aapq@y I%‘/’Ft tranwon@ m;qdlﬁgat(@g @gy@mplé(ﬁggude for ‘example,
glycosgﬂ;{lcn@ z{xa)yﬂagoﬂs%h%b@dng,yéngw 1fk@ |a1‘eydlso en:g;ﬁp'a@ AR

cycl oal kyl C(=0 O Co) al kyl', -NR
[003@]0(;( Seif entigen:Theggray feplf gntigen,Rirs g@@@m@n@e{e@ to polypeptldes encoded

by Lh%d%?t)’ %;)@%ﬁd pre%tsl ﬁ%@gﬁﬁgﬁl@ﬂesﬁﬁﬁ%ﬂég%gefl@ﬁge host’s

DNA1®ﬁ &l k- s@j@)Mbﬂc er, the\ierm f:amm ) MFRd herein, also preferably refers to

polyp]leﬁtl(i %h%% zg,:llﬁ%gy r altﬁlﬁgtl%%gcoﬁgstg ]c)f,) EFgractlon of a self antigen and,

prefeiably(, GB-fF7) te;agﬂa@ﬁhﬂ(lyzist foulIRréferally NRlcdst XiNe more preferably at least six,

at lea]s_t2 %%ejna(l)r %?Qae% e]\%t %%(ooal kyljf)adca gole ]flg%céeg? ki?}]f )ﬁn lgénNF?S used herein,

also ﬁﬁﬁr&ﬁkﬁrefér); 44 &@peﬁﬁéﬁthkehkwle a hiR hdtGlogNb 3dIf aftgen as defined

C7. l.0oal ky
sbov 55 L1 B o g9 & Dok FPkBEOY G, th g g amtgen.” s
used h?@mNEls%“?%e%ﬂﬂ- *s?&ﬁi’d %bﬁi&i{sﬁi gyﬂﬁlgolﬁ-\éf“ =R sél@)iﬁtl@elln as Idc.akﬁnlc.ad above
a en = C 0
and é%éh%gﬁ R Cfeﬁhk%/é)flgfn%reﬂngcm%ﬁ KSFPERSES %Pﬁ?‘%fz P%/a?%ﬁl cplf antigen.
The Bﬁnaﬂﬂhﬁ@%ade%of%@%rbdlﬁ)@ﬁﬂﬁl'kﬂﬁd?%ﬁYﬁ&ﬁ|oﬁgts ids rtﬂégl:l%lﬂﬁ: functional

group of ydro hal ogen, -
countegpapt of Applinepidet from & di erﬁwwmtswen%ﬁléfaqen@é|a§19fléeﬂhologs

are tﬁé& fé@ﬂl'f B? SIQ:EQH& qfurthérﬁioi'e @@ t%hﬁylself z_u{t ert.” %h@édkﬂéraﬁ‘l ﬁeferably

).cycl oal

refers Ip(pohypggydg?, % rggng;rfg)m a @Q@aalm@)éf g‘fq@mever@sql@ntlgen
[003'@ C6) a:\}éﬂﬁlrs] hl?!a Bartlcl%(’EP)]'%q@: #yﬂeﬁyﬂa% Qilfe(;esembhng a virus
partigle. %) airk&elﬂyel partiCle( @ 2c zqalvh;hl -tl@le_VSntlon- @ [on-replicative and

nonm‘!ﬂ?c%)l%égf A 1f(ﬂ?ﬁségo%}éh of {@&@7 g (&ﬁ{eatgﬁgklﬁi %Ag preferably lacking all

or paﬂto@ﬂa)eaéphyhuve-aﬁli (ﬁcﬁe)@?c)ompohm dfylie—\(lﬁl genﬁﬁ):al kyl ,

[0038] (C h‘%/tl 51)1 fﬁ’lyﬁ‘tlg (% llN(ng% w%bgzeﬁggogd‘ %ﬁblfgge {e}(m ‘virus-like

particl€ GB-amNA phalgy I’AH2OSJ’3 rdfdrs to( £IrBliled hﬁﬁg/lb coRdpiifing, or preferably

; Kk 2- (6) al k
cons&agaqs&%p%glg %@r ﬁOIfgtlng 60 io%t Hro@g)s,)alinw}g S g{ Eanggnisgt&eregf of a RNA
phage AGD0 Ly ﬂidlftjdn ﬁf‘us@ke %Eﬁl&e of ORNA ﬂha@@)&-P2&‘5 Kayémﬂs:t@ structure of

2R18, - (C0- al kyl -NR 1
a RNé\_R%gl |A&’§f)5_ @gﬁ&gephcz(tt@r@ anajg))%-ll%tlogs( a@ Yagmgémgthe gene or
-(C0-Co) al kyl -NR 18-S(=0 2R19, -(C0-C3)alkyl-O(C
1-C6) al kyl S(=O 2NR18R19, -(CO0-C3)alkyl-O(C
1-C6) al kyl -NR 18- S(=0O 2R19, -(C0-0C6)al kyl-C(O) -

NR18R19, - (C0- C6) al kyl - NR 18C(=0) - R 19,
- (C0- C3) al kyl - O (C 1-C6) al kyl C(=0) - NR 18R19,
-(C0-C3)al kyl - O (C 1-C6) al kyl - NR 18C(=0) - R 19,



C6) al kyl halo and a radical -Vi-Ti-M; Ti, Vi are each

i ndependently a coval ent bond or an optionally

wG@aivsnsae04 ed radi cal, preferably substituted WETEP2005/054721
hydroxy, halo and hal o(C 1-C6) al kyl, selected fromthe
group of -(Cl-C6)al kyl- ; -(C2-Co6)alkenyl -,

-(C2-C6) al kynyl - ; -(Cl-C6)al kyl -C(=0 -(C 0-C6) al kyl -

, -(Cl1-C6)al kyl - C(=0O NR7- (CD- C6) al kyl - wherein R7 is
genehyupodige rfonthe-remlicai@3g) maellineyy of theaRNA phage AP205, and typically also
lacks tfl %en(ejG())r le:k(e\é Q){dﬁ gqbc?)oﬁm&( rotemR%?]sgg{lg 1b15flor er}gl zﬁgécﬁﬁe%t to or

|nd pen sefected Fromt
entryhgttdlthl:g:&lst, Thlaldei@ﬂmn shGNd, hoMERer, al er@)l@b’ls@wrum'b@),artafed of RNA

tit di cal f bl o
phosd (DR R EPE R PGS S8 oF Bits BROTHIL Rl Bt asfves anc
therefdré;lscagalingyth rﬁﬁ-de;ﬂlcitﬁzﬁlaﬁ& honivi2eticlis VWs-hkeTI?artldl/é’s ETRNA phage

2 PERSALY R AN S RO sy SR, oy n

cons1§trbf0158t)lsﬁlﬁtﬁ1|1tk.YW&hhb&hlb iptts@fl disaldi@akhe thrine FRbali’yand “monomer” are
i drqéﬁ) selected fromthe group of

teq w,
1nterexe€9p n%fﬂulva cnthyise p ﬁgﬂntext -(C2- ©86)al kynyl -
[0039]( Comﬂt]ﬁy lapyichiiol;, GRotddleY lare def@Rd to be s e01ﬁca11y binding 1f they
06) al ky!l - NR10- ( C1- C6) al kyl\/\lEerp n RL0 g
bind m @Fénagﬁwwmarbagm HFniCE DB A0k M ; of geoatgry @rqfsyblb 0" M or
greatélRﬂlo?é'ﬁefgé)ﬂyt 1K Wl $rQo&id %d RSt ﬁr@fefﬁb@nl 02 Mf‘ r%édtéi‘ NBel ffinity

substituted with n radicals An

of anggntibody @pé)eerawm%@@p@%bﬁpwog@rﬁty@bfe@ﬂi rnotiﬁne attdfogiegample, by
an optionally substituted
Sca@%’g%%g?gfkw

-radical_and an optionally substituted 3
[004@]0 10 heremiveracid sequegcesidéntityt efpolyipoptidehieanchealaigrmihed conventionally

N RTINS i

sequénae allighment prngrdlaz ptofirablp nadllgaBmt@tl o ideermaine | Wlile,thef ur phrticular
t hi | . thi AN t

sequisi i nyres SRSTSHETER K Rfiatinn RAL P parameters ar

set smmmzlmfdﬁhtagé)ﬁl’ldﬁrﬂuqom @hlyllated emahceﬁma&ngﬂi off thé yelferand amino

i SSRGS S 0B 02 SO SO Pl i

res1d®fs01hl fhe @éfefede sequoatdkatt alldwel: @51); afokarhadiyred method in determining the
perce %{3 p ¥ %&V%%%{é%eaﬁg% 11§ )%gphaclab %/It(()) )2(1}1 (pcri:}tc.agn:(s3 paollslfp%{)tldes or a

fragn&e@&th&%b%&%s@a(iﬁ%fsmmm (Cl1- C6) al kyl oxycar bonyl (C
- C6) al kyl ; (Cl-C6)al kyl oxycar bonyl oxy;

C
[004@6) al k@ngxa}, @&?rbd‘f]i‘ﬁll @@tq;‘n@éy%g, kyaf @;‘(yan are éseg- in this disclosure, they
mean(%gg-l'e%))ﬁ'é oy b &ﬁr J? ?rﬂ)‘[é runfdsdothéhvide Kﬂdl&@é’dbonyl (C1-

kyl oxy; (Cl-C6)al kyl carbonyl o
[0042]C1 - C6)At§| 1]@941 ﬂahtie@n ¢he teamns Gdpat” koyl "ggprpgm;z]:ely" when referring to any

I I I "
e
50°C{ Q- '@gpmkﬂn@m}y 50°§|‘3/bncop1p§sa alsdnge wif denpperatures from 45°C to 55°C,

inclu§i¢d, bgfﬂlta%lg t%bg‘lr]]\}cjl" gﬂ?{"gﬁ%&‘ﬁ%ﬁﬁ)})ﬁyf %mezﬂ?és%’ range of

refera uoro
concénpdnmmﬂoﬁw(myhﬂoldyo mMbheeiydieC 1- C6) al kyl oxy; cyano;
cyano(C 1- C6)al kyl oxy; trifluoro(C 1-C6)al kyl;
trifluoro(C 1-C6)al kyl oxy; am no; am no(Cl-
[0043]6) al k)Z'Ih@mesen‘lrﬁ]:[ventlﬁl’tﬂoﬂdc(s(aGile(Eﬁéa{flh;sl-l)karﬁ'an'mle (VO.PY comprising

and d| .Cl1- C6). Ik | car banyl ) and
at leeﬁt an&l 15laﬂr oM, B?H@ Fﬁsh 8ne ‘BJ pgﬂtﬁjn comprises, consists
esserfibly( @}oﬁﬁin&'sﬂs WF: C(@ﬁbﬁl@b’ﬂ)dlﬁffpfub( Qad]-fb%béﬂoh&’ bolypapife; aadehherein

di ((G- . al kyl sul fonyl) al kyl oxy;
the figgt aolape(pzlgls @@))%Wp)l,aqﬁaﬁ@tt@n gaere@é)og ﬁ@%p% ter1me ag{i yherein
di ((Cl-C6) al kyl car bonyl )am no(C 1-C6) al kyl oxy; nono-
and di ((CLl-Co6)al kyl ) am nocar bonyl ; nono- and
di ((C1-Co6)al kyl )am nocar bonyl (C 1- C6)al kyl ; nono- and
di ((Cl-C6) al kyl ) am nocar bonyl (C 1-C6) al kyl oxo; nono-
and di ((Cl-Co6)al kyl )am no(C 1-C6) al kyl am no; nitro;
tr|(C 1 C6)a|kyIS|IyI heterocycllc preferably

T . A ~NSN\ o o I



Et hyl - 4- (1- benzyl - 6- oxo-
1, 6-di hydr opyri di n- 3-yl ) benzoat e
WO 2@enxpl4 5- (2-f | uor o- 5- met hoxyphenyl ) pyri di n-R¢TWEP2005/054721

H) - one | - Benzyl -5-(4-tolyl)pyridin-2(7H)-one
| - Benzyl -5-(4-(trifluoromet hoxy)phenyl)pyridin-2(7
H) - one | - Benzyl - 5- (4- acet yllfhenyl )pyridin-2(7 H)-one
2- (4- Fl uor obenzyl )i soqui nol'i n- 1(2H)-one

the s¢copd® pelyypaptiddis izsgil Yo te (st pelypeptidp bighey 10) thg Nk dif t9-thg ¢- terminus of

the ﬁ@?‘%ﬁﬁp&g‘?'obenzyl ) - 5- (4- met hoxyphenyl ) pyri di n-2(7
[0044-]|) one RNA bacteriophage AP205 has been recently identified (Klovins,J., ef al., J.

Gen. Vr(oz ﬁ%] ‘i&%%%ﬁ%?)) q'h‘(, ﬂxp%g R I%SQ H‘f)xglygnilydﬁ_l%g'%@ is a single-
stranﬂed( Bodhtival-stiahd RO Nirys. YThG-A PROSRichay 56| Dupleblidhs it i length
(accefs'_giér%nfﬁﬁ_” bHeN:09200). s apsal Aostes 15 A0 Sihess iy Acinetobacter

spp. (‘Iﬁloﬁﬁ@J et al., J. Gen. Virol. 83: 1523-33 (2002)). The genome of the AP205 phage

(3- Met hoxybenz 5- (4- et hoxyphenyl ) pyridi n-2(7
comgq)s tlarge open reayiln)g fram(es (ORFs), w]%llcrz)h cody for tt\( maturatlon the coat and

the r '116@8 FoRdishl, trbipadiobly ZmAdBRibR ivd addifictalBANCONRNEE YledddY bt the 57

2(7 _H)-one

terrmpuss@rﬁfgdm%tbe AT ARG pHE Yty of te propgivs egded hg these ORT: is

unknbw@eﬁzﬁ‘dg b%el( io&hﬁféﬁltﬁithé/ﬂéy b9 BEd @I@‘sztﬁ%hmo&nﬁr a lysis protein
- Benzyl - hydr oxyphenyl ridin one
(Klovingh, HethokybensioL. 55 éﬁg)%)hehwlpblyr RIAR2 oat protein

expre}_g 841? Cﬁf%lf (1) t% r?ZVH) hgs Zfo bee?] gg&flﬁ L l)o%e)?r 1In d}Vr? 2?(%4/007538 the
disclegpreonfevtceh(i§ Bergin- 1mpma¢9<bb5ewyy pt Igfemngpy{ihp eloninig(ad expression the

coat F)oie?ﬂ %._t?%ﬁj% k]J%ﬁaz é’ H%Elt)éfd%m{rhthe secR (}errsl%glprhl od’ipﬁgez%%to the second

paragripharfi@age 25 of WO 04/007538 and in EXAMPLE 1 and 2 of the same application and
thesesﬁ;)éci'fﬁlcgﬁgctﬂ&)ﬁ%g Qr%%}/so)herem inc rporzrl]tXé 3'1 2)1‘0 Igf:elre(ijalcé1 2(7
[0048- ( 4- M bﬁmym&eneyle)nbbdlﬁﬁym ithel fiesBpotpeptidey Eonsigts i offi 118-244 amino

scidey ra iy 5T Pty 1 2B AR B1ebante BEr 17 T it urber

prefel'é)ﬁ}om 134 ammo acids. In one further preferred embodiment, the first polypeptlde
no) phenyl ) pyridi n-2(7

d th
cons1pts ggﬁ%i; |1 42:)a1(1§10 gic@?elﬁ?f)é?g&'hléﬁ y1|3?,p1§191ied1rqfer ‘?lyl_])ﬂ (}ﬁ% ané) still more
prefetab yi34amiind #iddi chl Ofophenyl )pyridin-2(7H) -one
| - ((3-(4-Fl uorophenyl) 2, 4- oxadi azol - 5 yl ) met hyl ) - 5-
[004?]4 et AdRP$ ﬂ?@ﬁ?‘{'e}ipﬁiﬁa og}mpnt 2( ﬁ;\.q) ingepdion, the coat proteln or a mutein
therel)f @F@Y&)S ﬁacfeﬂoﬁ 1sk§éfe¥ﬂe@ lAehyd QIBM@ béﬂsﬂfu?é 4t %O ID NO:1; (b)

Benzy i nd O

SEQ IID B{'-_Q}ZWC) SE @ﬁ?@ﬁé ?bgﬂg%@)l‘@/ p7s dp)}gm PPINQs6% () SEQ ID NO:69
A
and gz Egﬁg%/ll _OE:S?? féﬁ_ N f' ,tJ}yd7s AXIL ?ﬁ%ﬁ%}eﬁ%é&?g }-i;l} e Ihﬁtelﬁrh%s the

uorop eny
amin \icid seqleney abssh farth) inZBRQG I NOrbi hotly hetByor) 62 dempy ati ipst six

amm % gg&?ﬂu OI)p e%%%&lgf( C@osggg%}fa% or F}r 2%1?]13/? 5101% re(s&ilu ore X;g/re]%rably

at m(fsn W pyinodicit-r2€iditdy,-and @ven more preferably one amino acid residue of SEQ ID
NO: 1I 25@; §?’i:68§r %& 1s2§et1¢%g&( 1 g:: i&ﬁ{y %ddg’fl g%“ﬁgtftg%(? wﬂnereu&%n; a:bglﬂag least
one, Imdse pzeferably ( &- rmtthwoy fiyed @ Mol Vand veh dhdte Arafelablgnall of said
L - Benzyl -5 met hoxyphenyl ) - 3-ni tropyridi n-2(7H) - one
substftutiops R%‘t"ﬂ%eEVé‘H‘é"yﬁ“? thtE)&ls et hoxyphenyl ) pyri di n-2( 7H) - on
[004‘ﬂ In one preferred embodiment, the mutein has the amino acid sequence as set
Di fl uorobenzyl) - 5- (4 net hf)xyphenyl ) pyridin-2(7H

forth n gﬁg ID NO:1, 2, 42, 67, 68 or 69, wherein at least one cystéine residue, preferably at
-(4-(Trifluoromethyl)benzyl)-5-(4-nmet hoxyphenyl ) pyrid
i n-2( 7H) - one
| - (3- Fl uoro-4-net hyl benzyl ) -5- (4- net hoxyphenyl ) pyridin
-2(7H) - one Met hyl
4- ((5-(4- et hoxyphenyl ) -2-oxopyridin-1(2H) -yl )methyl )b
enzoat e

A A A 2+ 11N ~ L Y L A L ~1 N I T T ]



| - (3- Fl uorobenzyl)-5-p-tolyl pyridin-2(7H)-one
5-(4-((2H Tetrazol -5-yl ) nmet hyl ) phenyl ) -1-(4-chl or obenz
W@ bgopsaetd n- 2( 7H) - one PCT/EP2005/054721
| - (3- Fl uorobenzyl) - 5- (2- ( 3- met hoxyphenyl ) et hynyl') pyri d
|ne 2(7H) - one
- (3-Fluorobenzyl)-5-(2- (pX5|d|n 3-yl)ethynyl) pyridin-

2(7FD one hydrochl ori de

most|twé 4ys®mllfmesdmszy dyletsd prisubstestilag,| wherdio pagfcrabite sajd Jtdeast efienmore

prfefly, G T and,vem e arefraly ll of i mbsttiope 2 cogrvaie
substitutjohs.Chl or obenzyl ) - 5- (4- nethoxyphenyl)-G-nethyIpyridin

=2( 7H) - ) ) ) )
1004817} 5715 85, prafetss pogimemy 5, PRtinnbas e migipeocid sequenc as set.
forthlin SBQRADUNOO e 24| §7, 48 (ot -69 ivherxiv 2 &ast] onp Yysindi rasidie/ phefeddbly at

e . . . .
most; thiee clyeipg S5sishigs i T9S- RIEGTEP e Phiest. e brsine R rsn ) ygy more
prefefdbfli Bne? (yéir: -i9@elected or substituted, whereln preferably said at least one, more

4- Chl or o- 3-f 1 uor obenzyl (4- et hoxyphenyl ) ridin
prefera§£y7p6 legstotwo or three, and e%n) more preferably aﬁpof sa¥d su 'gtltutlons are

consérv&t?&gﬂu@hﬁlhé&r obenzyl) - 5- (4- (met hoxymet hyl) phenyl) pyri
one
[0049]. (3 ﬁlsw‘fepu@m@eﬁ?éyp}he@u{m@s Soging Hhahy larssyvarighy of polypgptides

with V&ﬂﬁs seql%fnces and various lengths can be fused to the coat protein, or a muteln thereof
fl'uor obenzyl )~ 5-(2, 3-di hydr obenzof uran-5 %L
of Alg,?;() @pcﬁerg{phwe apg the resulting fusion proteins retain the capability of formmg P.

[005(%1)/5 %ﬁ@?{car Zé{ljngod?rr&ff Oghd- &mnﬁp&?ﬂ)eﬁf & Rk RssOindy qb@ more

onitri
prefeaby3less- B Bldessisbanz§0, )m@e paforatii dosy fao il ytilymorti prefeably less

than éO ?a[j??%%chds Pre eéar%a yY }he se?q\?d Fﬂ? gﬁ) y]i)tlde foldF )mto an éndepeil(dt}nt domain or
folditg) urdtvehiel{ deeE Inutmtepfm&rvetﬂtilé assEémiflzt oﬁﬂt lcoat)ppdtem ydr)apyuteidithercof,

h h |
of A0S fadbrichlasbln s REbT o r 5 71y ) one
[0051]- ( 4- Cilih oh® Bethzy prefered 4mbydirmainty Heeseyondmulypdptide2oBsists of 1-60

. -Qqne . . .
annnft'?ael%’caﬁ?fsfﬁhlﬁeﬁa%‘m@% PrfsR Y 0p HEh TR TP et higt Fpippiacids.
Prefegtiblly the prdsnce B the second polypeptide does not interfere with the assembly of the

Iorobenzyl) 5-((benzyl (et hyl ) am no) et hyl ) pyri

first Eﬂyﬁpe@te 1p_5) ale
[0052]- ( 41@5@?&@&%%&%@&1{&1{3 htﬁé")s’éc@ﬂa BN/ pEIERY lcdRyrides ioP aBérhatively
-one (Z)-5-(3-Methox stYryI
consig (oj, %ﬂﬁaﬁty%@ﬁgm 3qid, wiithjah s(t-ppqy repstive functional group. In one further
prefe(rga eﬁb&ém@ﬁt RS " ly})eptlde comprises or alternatively consists of, at least
1-(4- orobenzyl)py 2 7F§ one
one ws@@enraﬁrabbemmstemepnﬁd@t b&yab!,mtdinﬁ apyingH-pei¢ th at least one
I |

reactilylsa Eiﬁtrl]cga E’;? h@?ﬁg _?53(/ lets}el(’l?_ %}?ﬁhﬁ] @(Y& hcsggbélallﬁ% vhﬂg &hgr( Rmctlonal

oro e nz y
grougts cemgiispddry dlrysaindion b other) méleswdar yoaatiss.at e

[005%3/5 ‘CI'QALKQ %%Eééﬂeét ﬁae ﬂaéenftloﬁl %&&9&@ QMJ L&hgp&gﬁgd‘%}d%% as a

protein—léaﬁetﬂirhg ddiveryzsybtpmbwheteih said daltpam padkagedrinsiderof fe/modified VLP.

Drugy ¥ S pisalbn 20 relorably it REPRESY RN Tiskigly gesve

substyﬂdedlnmelziﬂacfc% fm@nE ;]ﬁeﬁaﬂygil_u:_qmsy Aheny lfyrther preferred embodiment, the
2 e et

socorl RTSPRpRD PR R PP pish o o RGPSty Pl bafes drue

deliver®( dystdhns ORre Sbed - cNﬁild%@d(Mﬁ hefoy | arts, such as Brown WL. et al. (2002)

1- phengxyet hyl ) pyri di n- 2
Inery i Qg EAT o DLt Y19 Nb. piasle LSS50 RSP NG | Shsgh 64 HTA9 and in
H) - one
| - (4- Chl orobenzyl ) - 5- (3- met hoxybenzoyl ) pyri di n-2(7
H) - one
5- ( 3- Met hoxyphenet hyl ) -1 - (4-chl oro- 3-fl uorobenzyl ) pyri
din-2(7 H)-one
| -(3,4-Difluorobenzyl)-5-(3-nmet hoxyphenet hyl ) pyri di ne-




| - (4-Chl oro-2-fluorobenzyl)-5-bronopyridin-2(7H)-one
Met hyl
WO 2q04408%spr obenzyl ) - 2- oxo- 5- phenyl - |, 2- di hydr opyT/ERion&654721

3- car boxyl at e
| - (4- Chl orobenzyl ) - 3- (hydr oxynet hyl ) - 5- (4- net hoxypheny
) pyridin-2(7H)-one 3
I-(4-Ch|oro-2-f|uorobenzylf—S-(4-(2-an

Europrah iPatsat No-xish) plﬁé& ¢rl. ﬂghe$edli$p.l®(1r¢s-|)n:edn@rporateq herein by reference in

theirIﬁ%{rg%glzo[d]thlazol-2-yhnethy|)-5-pheny|pyrldln-2(7H)-o

[0054]- ( 4 IChhopwfeRred leonbodimenizofl the Srvedkion2 the diecort] pplyaeptide Jcetnprises,
hen

.din-2( 7H) -. . .
ater Y0 PRl Bl o o s B ot ancapteep, whereiny et one
antigerd iig a olsipepiden Thy )s&e,eh{adibﬁlfoiﬁicﬂy theh struclture Iof t]jfe alrnltligen shguld be
S5-(4-((2H Tet - yl.) met hox )-1-(4-chl orq-2-
comHafl Srvé&letﬁg ﬁeseti}@y Itt}e_ %P%{?—l}’r—‘)teéth él)t(;:) a %?X’ 121 accogdance w1t{1 (t)he present
invertioBUTNk -i®veaord TRt ﬁﬂhbﬁpﬁ@éﬂ’ b ANd sdbiisidd filbling gl -a( ArgehWaBicty of

antlg?]:a;?“lfﬂl% %grrlqolg esgéélnﬁ;? (ﬂng C\F}rlgl}% égp So lczéllnnl())ep E‘u%g(i) o lhe hc%gypI'OPGID or a

mutelr tﬁé‘reﬁh bf)APZO?S lﬁdctéﬁbﬂﬁ E‘éﬂd the 5es{1ﬂm§ Fodish proteihyr@Rin g Bdpability
poxy enyl )pyridin-2(7 H)-
of forpi W& mhsrreorz» i }S@&%@@ﬁlﬁpl}ndehwbe gntigeny praf deasiRpeiagtigenic

site o'f' th% aﬁgdﬂhéeﬂﬂﬂla};m%mﬂe dutkr Q&}Eﬁé Gf the formed VLP.
| or o- | uor obenzyl) - 4- (2- oxopropoxy)ﬁhenyl

[005§jyr i dispembly ofhe digséon protein into a P may be tested, as one skilled in the art

woullh ﬁép%e(*c%l%q?{ gxr%esglhg e HRAZYt )prol;felﬁ i E.é(ﬁE %ﬁt@&%ﬁ?ﬁlﬂ%ﬂag e CQPSIdS
by g¢l-f{lurat©mn| foeng-cell ﬂ)rsarrer @Jisleanz%ybl)ng 3hq dapaidt fhanajios -imen fimmphetiffusion

assa;ﬁ(?%?ﬁeﬂin?}lr égé X uor gt enZ]UIF/(J)r séo;%l géM) (Kozlovska, T. M.. et al., Gene

137: 113,36&7c(i19%3¢)r h}]l}aunadlfﬁksﬁn aysay pdne M ynag be tia¢ctly performed on cell lysate.

[005§yI ) g I('i%;lﬁstl rﬁ? r%\o gﬂtlggﬁ 8) quasy or)e antléeéllilccshte o% ﬁle %nt];glellil %1r1 ?he surface

of tht -n(oﬁtf@ﬂl VLB may fble sdeaded g Vimphminizing- anadiaglh euviil as @ymowsewih the
ﬁ ?% one droch

modified Aok o begy FesRones g HISACRGS i rigen or

for af Tedsh ofid) @ntlgenlc site of the antigen. Alternatlvely an 1nh1b1t10n ELISA may be

PerfO}TBéff Tgle] :alt(l)tgggq 12s,_¢il gtﬁyr &qgﬁfe&'l} coSate(st)n(ag Lrlé)jk(% ate q,mon of the
blndlh§ (o#- a@'&ﬁ&fg@n %pet:iﬁ‘éoieﬂﬂﬁ NZy! 3 -rodsé Weruhr, o (the @E&t&?%ﬂ@%ﬁ' Ban be
yridin

deternm(ezlbmi@%a ier\;? ftilytiens of the nandified iBsox y - 3, 5- di met hyl p

[005‘?]e ny |Iﬁ QE{J dnfHoRingen? thd 4t A& one antigen is a rote1n In another embodiment, the
| sobut yl - 5- (4- met hoxyphenyl ) pyri -2 one

at least 8o pettacy |is 3-fragmept oK PEAeiny qagprmduanﬁ@qmnt-wf 8 rpgotein”, or its

1nter %%%%X@ﬁ%enéoﬁ% oé)égét)e%‘] h{]ofﬁg Egiz%e(ﬁn Gs used

herem]) showld encompass any polypeptide comprising, or alternatlvely or preferably consisting
of, at 1%5{ é 7( kyé ;101(361:’1 Cl'72H{, |1901829§‘ LY VAN Atlg%bl?g(&'diSCgﬁtgthsdJnggy acids
of tht pfateithpadypep@def d)Iua:ntlgbIe rag ylef)'mdﬂ ofeif,(43- wadl by drtyhpdymeptidh- having

more aa?rh%%%;( %r?;f%pagyﬂy fn%nge?/ t:i:f)l 1 %géjr_ﬁ@a?a?}y more than 90% and even more

preferatibt thyte-than-95%4 dhainoe heid sequence identity thereto. A fragment of a protein should

comﬁiq % Eﬂhqc%)é(%%pgtlge%ﬁ)o{i%r N egts’_g%pﬂ)teﬁ h\ylbepcprvieented in accordance

with hthd) greg@t Ghveniior? | showld etei dupdbly lof ﬂﬂddcdignthe YrdduLtienef antlbody, or
Stlml)liﬂ?’;ll(gh Lo inngf!),g\glrgg]? Spre%%gcally blnéls to thea pmro?qu top %Xg/ %:rggnelgnt of the
-(4-Chl oro-2-fl uorobenzyl)-5-(4-((5-nethylisoxazol - 3-
yl)nethoxy)phenyl)pyridin- 2(7H)-one tert-Butyl 4-(
1- (4-chl oro-2-fluorobenzyl) - 6- oxo-
1,6-dihydropyridin-3 - yl)benzyl car bamat e
- (4- Chl oro- 2-fl uorobenzyl ) -5-(4- propoxyphenyl ) pyridin
2(7 FD one

o o ~ £ 1 1N A T yaur T T




| - (4-Chl oro-2-fluorobenzyl)-5-(6-nethoxypyridin-3-yl)p
yridin-2(7 H)-one
WG 2(06/08srHhoxypyri di n-3-yl ) -1-((6-(trifluorometyi/EP3ons/as4721

in-3-yl)methyl)pyridin-2(7 H)- one
| - (4- Chl orobenzyl ) - 5- (4- (et hoxymet hyl ) phenyl ) pyri di n-2
(7 H-one
I-(4-Ch|orobenzyl)-5-(4-(béﬁzy|oxynEthyI)phenyI)pyrim

protein présentefl inpthe context of the MHC molecule. Preferred embodiments of a fragment of

ool SNSRItk ks KGR RAL ) pheny 1) pyr i -

[0058]- ( 4 Mittthaals edodetapine dntigehiq dic(sp bhy peotdim erekinevay Itg thy skitlediperson

in i o] PO PEADGHONAI s bl s 9y By Mo 5t pargraph

of pade-Tne iettbydth ﬁaté@ra]’g]zﬂoﬁ phge DD eliczsih,) atﬁl the- specific disclosures are

incorpiripd bk SIS T oo Pt oo ey genlbe o

otherNpal{peptitic @ntepefls, (ahd | thBRIAS Mie- AotOxtricted to TL-23 pl19 as disclosed in

6-di hydr opyri di n-3-yl ) benzonitrile
PCT&?%%B(ﬁﬁ?gbpentyl 6- 0X0-
[0059]. 6- di Iy gIDMbEHcH Efbottindént DR YAveABIH) BR&E Wait QA& BhtfbRR is(alvariant
4- Chl oro- 2-f 1 ugrobenzyl ) - 6- oxo-

of a grofgiry |Th? gﬁr@pyrmﬂqqﬁ _ogayrgteg@ n9ToiEs ipterghangeably used term “a variant of a
polyﬂ'fl})(icfe”%‘ QRN oY b amtidefl” T8 BQIHRAR NShblBehEFhfAs L4y polypeptide

-one
comprising, @dlisatieshy g profrgbly ednsistiegof; anly pateral, pr gpetically epgineered

polyﬂ%%%% ﬁlg)'rr)é tr]rjlhéj r}%‘ggérsfe%?g{lﬁylje Yl 80%9cven more preferably more than
90%,ragainongrp pecigrab rendre thas (15 Vo nedringst [Befteablybméro thanHFiy hinino acid

sequt?]h:cg @}%%{%S%ghptﬁ Qe(flélgﬁe of glpe( EfOtel t1 eB LR ]]ys)e tide. &’refeliid7methods

of gédicrating & -v@rdank/bif haopyqueie niy | By genetlc engineering, preferably by insertion,

substf]tutsﬁléfe%} gy f | uo%-ﬁ:lt}aglg%)t%eoﬁg{xﬂv 2§9%t.;% 93}?%@1}11 glhﬁn gfe?mted in

accoﬂd)no@nﬁlt]i/kthdﬂpfeséht (iBventiod, 4shotildobe bapabl¢l f dacing the production of

antibje 57 GG GRLRS ) S5, %ﬁ‘f | GESHEH binds 10)the peptein or to a

fragnllenf éftﬂli)@feﬁﬁﬂeskﬁﬂeal ibthé Gottex® bf tﬁe MH(IS pidleculdi n-2(7 H) -one

(4-Chloro-2-11 orob nzyl i.uran- 2-yl met hox
[006(Qny| ) p)}rll PR Bye f{rqéj i en¥ tlxe second polypeptlde co¥npr1ses or a}{ernatively

consists IQ)B at(lgziﬂtd o ﬂa@ﬁﬁlly—&:‘cﬁﬂrﬂn@ Reigeh) or! & fottid theresr: FhéeMARORSRHon of
zyl ) pyridin
the nptiipe, yeﬁ%mwgrssn 90115)11@9@ q 2lterpefivsiysortipa At 2 1eash gneenggenis site.
Natubé[l% @h&m%gg arfidoe® Rers to an antigen, the amino acid sequence of which, exists in
4- Chl or obenzyl') - 5- (4- (1 sobut oxymet hyl )’ phenyl ) pyri di
naturg, preferaply. exists in-gniorgynissr, shengsyd plast, ph amifial rmigfogrgapizm, such a

b P8 Girys.

mm%% 4-%%Torobenzyl)-5-(4-((2-(dinEthyIanino)ethoxy)nEth
[0061/]| ) pheﬁlypye@p’edmmbogi@mnusl)of dlspeinvention, the at least one antigen is selected
from a é@é@ﬁox )eoqu If nt'%en 5!1( %& ;g&r)llnguce aél(uﬂgﬂune response against cancer
cells,2(b() dan( dntigdn Gintedrtobmdlzopl z)tr Gnoxe- tesiondé laga:lnsbpayrleaﬂt nad myd¢robial

patho)fg%eig)y ahn? aél? gpys(r:ulltgcf {o 1§éu o % ?(Fé;?o%%n lr?)gtagll%lgt one allergen; (d)
an anﬁgérﬂsuitbd {odindilitk an Q’ﬁmnﬂeyﬁe);poﬁsd)ag@mht, db1cdbtiond se Pyrtigeh; fe)anydntigen

sulte% 72 ttg%f 4a1(Nin[\nl?1hnrtc§¥ﬂs acet %ﬂn) angnfg% gr pets; and (f) an antigen suited to
induck, aﬁe@bh\sxedgﬂﬂstalpdlypeﬁrdy toxiitstZydoBpypteic Mptmeeet am de

| - (4-Chl or obenzyl ) -5-(4-((2-nmet hoxyet hoxy) net hyl ) pheny

[ )pyridin-2(7 H)-one

1- (4- Fl uorobenzyl)-4-(iuran-2-yl)-2-oxo-

1, 2-di hydropyri di ne-3-carbonitrile

2-(4-(1-(4-Chl orobenzyl) -6-oxo-1, 6-di hydr opyri di n- 3-yl

) phenyl ) - N- net hyl acet am de

3-(4-(1-(4-Chl orobenzyl) - 6- oxo-

1, 6 dlhydropyrldln 3 yl)phenyl) Net hyl pr opanam de



1- I sobutyl - 2- oxo- 4- (t hi ophen-2-yl)-1, 2-di hydropyri di ne
-3-carbonitrile
wa2qoepsdenhexyl met hyl ) - 2- oxo- 4- (t hi ophen- 2- yl ) - ACREBI0hya54721
ropyridi ne-3-carbonitrile
2- Ox0-4- (t hi ophen-2-yl)-1-((6-(trifluoromethyl)pyridin
-3-yl)nmethyl)- 1,2- dihydrqpyridine-3-carbonitrile
5-(4-N@thoxypheny|)-|-((6-?g-nethoxyphenyl)pyridin-3-y
[0062]) et hyh ppaypretéimad 2hBodimentef the invention, the at least one antigen is suited
to in!iﬁc(a( oy '%{%Etmasg%{léedz{ggfngf é/alnz:&recteﬁé{lp)référhﬁlé'tﬁg LORXNH PG W %e% is a
tumok a@t@@nE& lvquny ror @i firagtheyt )hnmbﬁ)lh)ons -firthemprdiaxedpdnshodingmy of the

1nven_{1o§ %‘? &'{fg%’ 0361 1g?nd1|s r?ep%y};eﬁwg O(?a]fnlgrga}sr 8an€'r c(e‘ilg aoggl}%]eptz ae ot) kidney

cancér- defls, Me tpbiyssfiide rof | prestaté (cancer icklls, tahpaygmeptide pf Skirtdande} @ylls, a

idin-2(7.H) - . . .
poly gy R PR FERB G- 9. § PELREREG 1 ofy PABRRS £ Wyt
prefef‘rbdj gﬂb&ﬁtﬁeﬂtb th& fienor antlgelé 1s( stelectfe?i from the tgrlf])up )cons1stuég of: (a) Hler2 (b)

enox uor one |
GD%@@@;‘ &;y{m CFFyAz( ¢ A§15 Do hygpaly grelspoms dwgt?qe 100 @ Buman
melaﬁdtﬁff;pf&félﬁ’ M ot AM&R‘PQG 1194 t})ms!ﬁia@él (ﬁ)( RATRIA W ?oteln (]) MAGE-3
Htetrazol - nethoE%thehy yridin-2(7

protejn; (k). Iéﬁlnﬁ?t@ﬁeﬂ 1;dmy 8.5 %t@o&a;gﬁwetmf)aw Pf te jumor
antlgel%,(gorﬁ'??) %)Nin(igo)(\%rlmg of 291 br th%Qlﬁﬁ&taYltl s BRI (a) to (gm)

enyl nethanesulfonam

y . .
[0063]_ ( 4- i ewﬁerngfm)redserpﬁo imefs rof ez yEntiopr theiat Jengtyone antigen is
suitedts Hfoce %Ig gr%@p%?ﬁgﬁ _%é{l%sl'tbah ourn]fgctious diseases or against at least one

-(penta
micraigl patibgdno riefiinabry the-ak leagtoneantigen dy e atigry dynnsd Hioin) pyri¢robial

patho% 15 %(% %_#an? F agfia&r;h%gte&tg%ér éﬁlf%xt?oué d?%gsf% mlcr<1b Cﬁl pathogens, and

antigrik, &ﬂadltbvwﬂd !'ro;nl )‘.helmusomdnpgthe@nm)have been disclosed in US patent

sppifac ST AR R SGAT o plen B b sypy e, of s 75 o the

fourthdparagrepl ofl ;g GIIt'ISHeseFJdléoﬂosﬁiet bﬁﬂiﬁtﬂilemyd)ﬂ)wfeﬂ itsiy Ghva-o2 ceference. In

no (1R BERES e impmt, e PR BSRFRAETA g isfopisd ppthogens is

a ollylbepﬁﬂé of HIV, a polypeptide of Influenza virus, a polypeptide of Hepat1t1s B virus,
Hepartl 1?))?1’ %sog%eﬁlp%ty o Obl%gglylclzsma a po?ypepu(ﬂa fy }ng.s'emnoo ium ?elczparum a
polyﬂeEﬁ&Je' 60 PodsnReRAY Viva-d Bollypsplae -of - PRikMP RS&Y] ) Rotypehtitic of

Chlamycflq: Qﬂlmeemﬂfﬁlw@dw meere ARy nfineazs M- Rrptpigy rarinisof the
aforeztﬁgntlwieé}{b?yp%ptgw “ahd ﬁ‘éﬁﬁéﬂts &ethd ztfbﬁ%&ﬁo&ed)ﬂo)ypepudes Therefore in

hydropyri di ne- 3-car bonitri|
one agpqggtﬂw 1ngen@g1@pwyy(dpamhg bregf-the gapglﬁed VLP of the invention as a vaccine to
preveltt %ncgk/bﬁf%& ‘?@!&doﬁ% eaéga(sg qgrap gﬁté%ﬁe' L be administered to an animal or a
humam Prefiried drioiplis i darmeandna ar b bovse pit, for example, but not limited to a pig, a
- (4- op I hen- 2-yl) -
horsy b B A e R B
[0064- Ch| ofdmw-ofte Ipmﬁqtlfedt thipdlmmt i the 3( Yda&t mneeantlgen comprises or consists

essenéé@;ﬁbkgtrﬂcg)é SIE é)ﬁgltgeng %cgl%lrfpr opyalkns Olqga : no}lenza 7NZ 'f)q'otem In one

prefeih(ad! tinbati@ent R bittatifidr @bmdinfeihe M2 petkib Bl fasd & the N-terminus of

definitions. of various ter he s le cati o
the o pralFi; RECRS of SREPTS HER T p LB AP 2P, it iee - onpipglorred
emboAUAdHY 26 &t Qéasld&ibbﬁntigtan lcﬁmf)@seb EorUASIELS te@@dﬁilﬁa&f lof altérhgtively

consi?l_trs)%gl fljgacg%)tght()% tge el Cglﬂtggmeans 3 &ar b %@aﬂ2&2§ﬁga§hﬂ%m said

carbon radical having 0, 1, 2, 3 4 5 or 6 carbon
atons. In this specification "C' means a carbon atom
“"N' neans a nitrogen atomand "S" neans a sul phur
atom In the case where a subscript is the integer 0
(zero) the radical to which the subscriptrefers,
|nd|cates that the radlcal |s absent, i.e. there |s a

o, 1. . - I “Alz L o




pyridazinyl, pyrazinyl, pyrimdinyl, quinolyl, |,
pht al azi nyl, napht hyridi nyl, quinoxalinyl, quinazolyl,
wo pdodazwepyri dyl , oxazol opyridyl, thiazol opyri dpCT/EP2005/054721
pyridyl, im dazopyridazinyl, oxazol opyridazinyl,
t hi azol opyri dazinyl, cynnolyl, pteridinyl, furazanyl,
benzotriazol yl, pyrazolopy %dlnyl purinyl and the
like. In this speC|f|cat|oﬂ unl ess st at ed ot herw se,
fragnaene haseatdea‘saﬁkpib@ra}oly at least Ryinhest Igp%mbgyl 4t least] 10 consecutive amino
o "al k t] itye
a01dstqilg{)y {.hg )é(g({u?lgégﬁ evclgxglfa? %1 ?ﬁrgflﬁ rog ga% Xﬁl&e?)zaal\ﬁ%gt% t e Further
prefelred embadiykbntp said yragoadt Ioflther adiacallu]ar dempincdfi the [I;ﬂunﬂ'zhhﬂ protein

t "(Cl- .Cp) al " i . | -Ci-Ce-al kyl ..
comppgéslrgbs ﬁ\lgtegﬁlgﬁs) @aé}( %I‘J es%% qx’tracl‘fﬂg%g g@ﬁaé?rhlélo’ne Qge?grre% en}f)odlment, the
extrapdiiahiy dexhdiy lof thé-hﬁﬂlféﬂzal MP. pmlém c&sfsfseiﬁ Hepeqyite as of SEQ ID NO:43.

3- phenyl napht y l .
tn ot B RblRY cibodieRCin ettt aPaR o e Tiienals protein
consiS tof fiadeiflientd as 6BSEQ HPINOAY] Whdréin avhRktethfte XAPARS rédidues of

heteroary illustrated in the

I th
SEQ 45 NP # et drlpied. Ghiormalieprds %S%Pweﬁet hyl ,
[00651- f Ur Y IRk kefer?e‘dt éihlﬁ)ﬁifﬁdﬁ?ttﬁy lat 135t éﬂ@ ﬁiﬁgéﬂ@&rﬁyﬁses or consists

-im dazoly 2-im dazol yl meth
esserpialiy of 7@ Wﬁlétﬁ rgfy | M2 gprotgipy mdgamiﬁé@ hRfFfera@1YpM’2| @iicrre it ippdem, or

alterrhtifdty D YHifEs Y ltandeh, THR drhd6Rimdn n{aﬂ' ¢hh&RE Ghd hrﬁﬁﬁlﬂl@ Fbsponses
unl ess stated otherw se, the term"heterocycle" refers

clicitedy againsh i aentide slptose iferthee refarsd sepedimentg thetit dgagt eng antigen
furth S2LAHALET o, RAL SR Sk 2LHERRC L0 Spal O R AR bllion the M2
system cont al ning at l‘east one eroatom sel ecte
peptidesd @peferaelmtthy spacamnhay, atOnastdl SSaming adidss prefiesahily iat amdsb(, more
h ed ring
prefe(}:h(‘i}h?ﬁx}]o%% %‘Bﬁﬁos‘%k SSPé‘é)%e‘i‘f?raﬁ 3% mgsfé 42%1252 %fd{/ col eoted
[0066]r om C,In dhe Iihafaneﬂ &nbadimdnti dBthe dvomtirhi, the anHast one antigen comprises

or cngft%? gﬂaag 1- 75,f élsp%ﬁﬂ i%%l 4/&%18 ﬂ&ejl{rg c eglgn 8;‘ ﬁleq{epatltls B virus

(HBva)wmgeumﬂaeaj profi@ r(rﬂL(eEijHQmmhAmeAmpvblaFNh uSEQ M NO:62).
not. | i ted t fur |soxazol | sot hi azo

The SYE9B Y g SR PinkL ol St bl ), middi

(M) Biyd lafgeqm surﬁk;’dr pr@fejﬂ Thé Bipactéih ¥d the tdokteibiyhdant éﬂtﬂﬁﬁlﬁﬂe)éhd consists
|n1dazoI|d| m dazol i nyl trlazolyl nor phol i n

?pﬁ %ngf’ % T pMp%fPPHWOmI}S}SﬁSeThF Rgpein ﬁ%ﬂuﬁ'%cﬁlqn i AAN d1t1ona1 55
amin® YdcR Odt | tRY |N-teﬂirifn[1§)| THH 5 lamiRy 561@|s'eéj\iéhee 1s des1gnated as the PreS2
tetrahydroPyranyI t hi onor phaol i nyl |

sequenge:| TBigdx ot elrtmw@wiy S, anéfé‘FS?h‘éSl‘éﬁWS anaﬁa ‘adgigional 1&9 (or 108,

depeﬁd?nélml $heSHBY Ju'b%&)' Shino UBIE 36 thR Nk @ i NG hikh $€desindted as the
nbered ri ng cont ai ni n% one or nDre at ons

PreS] seyorasd dnkdsybose shewe that thenHBV-binding sitel f@, the iyet tedle identified
hepaf%ﬁgque o?qg l&g{eﬁr@%ﬂqﬁé 'ﬁes{l' g)sn,a&ﬁy}@%]ﬂ ﬁg’;’“%%"ids 21 and 47

het erocyclic ri
(Shomt,lli},a?ﬁ@&i, Jeurnallmﬂtlemtalpgyi” BX(&:%E6s of such rings may
e, t. z d
[006’ﬁm dazg ?&tﬁsnﬁ is Io? %e{lffl {%%;&ag’{n{r]]ayhg}/e than 358 Ifnlhon people
chromicablg nnfelctc@bvprlqby]daz@ﬂrmdc mféctiop withZddpatitis B vpysr leaxlsl tdiampimber of
tetrahydro ranyl t hi onor phol i nyl ,
dlseagéét §Hd‘8¥ lyef{lcgf)hoFlgﬁ 4 a%¥ur yl, pyrrolyl, isoxazolyl,
[0068]s Ot hi M(ﬂn}tlprei@t&i (Ehibbdlnﬁmazbé laclileusnyhe aptigemz isny |HIV protein,

razol vyl , ri [ pyr.i dyl., rim dyl r yl

frgrfcty s féfeboffoetl niEabbecy i p B}k, aPEIAL P15-cac,
Protc@yes; kevprse mmhscnptase;r qmr)mﬂtegra‘sy,cw,b\lapryh VpuaZst] RQT rg\r,]aL41 Env gp-120-

cycl opentyl . cycl opentenyl, cyclaohexyl, cycl ohexenyl
Env SV GREHG MMEFER o ot andt 2080 HoBIE0a. TR LY seRscanadie-GAG

and the I|ke In this specification, unless stated

ot herw se, the term "hal o" may be fluoro, chloro,

brono or iodo. In this specification, unless stated

ot herwi se, the term "al kyl hal 0" neans an al kyl radica

as defi ned above, substituted with one or nore halo
radipals The tern1 (Cl C6)a|ky|ha|o _may |nclude

o o T




Sui t abl e pharmaceutically acceptable carriers include
inert solid fillers or diluents and sterile aqueous or
woe@ansxw760l uti ons. The positive all osteric noRCI/BPIINS054721

of nMd uR2 will be present in such pharnmaceuti cal
conpositions in amounts sufficient to provide the
desi red dosage anount in tqZ range descri bed herein.
Techni ques for Formul ati on“and adm nistration of the

and Nefrhovaibaty fofndtth davenhe highest apicape idonsity 4Addm M. etiali,d. Virol. 77:

2081%?9%I on?ﬁ ,\;ﬁt e?ﬁ%le%ﬁ%mn%ﬂ o’?Eh%EB e%xﬁoﬁ) éﬁpg%gcgﬂprl%%ttﬁerefore

p24-GAGHCTL caﬁd/pobliElFl-(\‘/H ahdl/ols Thrceld epivahek.aTlorcell epitopch afe2believed to

dm ni to th bj ect | d {
conelf QLB BB BB b oL PP SRE TSRS ana v
consehidy aselehtest icas Bé  divetedulffoRct the Sdathbase Genemabsite:  http:/hiv-
web. ealot BG- iatgé}z«f )ésfé%n ?@él r\é\ﬁﬁgc%ﬁlﬁngqg%%lgg{tggg}? I(Ptggma{ ﬁf{? Derived
CTL ;ﬁpr,tbﬁa@ lih ﬂéﬁrﬁohﬁﬂﬁﬁg&evﬁﬁ@mv cqauetstpeslﬁc alaﬂsemltse r( pp I-1-20 in

actors. ective 0sa or conmmon
HIV ilecplr miiaiiest 3001 nESER 1 Krhse Pl Brabds CoiagmeniaF Soup R,

Kuik6P<S Mosrd! JP/ WaRGEBD, rA8 wakits B.)0Phe TARMOreffdnse! Muced upon
present invention relates to phafnaceuti cal

vaccig@iffds peseesad inprpiierage gsaes (f%Th egllggepopsey Belshe REHst aly J- Inf.

Dis. @§3 t13§3.884) &@01)5‘% %‘I%T B&RLy s xenil9S£- et TEProc. Natl. Acad. Sci.
mposi tions may be adm ni stered by any suitable

USAr9<9uﬂ%747Flé?5%§8& ).€0r dn Qlytojoxiqitytasenys @fﬂshsz Bagali és‘nf Dis. 183:
13438153 20@9?1ent erally in the formof solutions for
i nj eg topically in the form of onguents or
[0069]ot i ondn owscprkfarted emboditentfthe at ledst enceantgapemprisestaaichysists of a
u »l
polyétpr{ aéls ) lﬁlg:] giacg Ise F&?%hté&; %f??[h\/o faQ Eﬁ]g %ﬁa\%;iéa?ﬂ 4h¥111 {fer to B c&mblnatlon
of atﬂenst:thHI\F(epltqmaldeHWd frors tthasanenor dlfferemdﬁl\l p(vlypeptldes wherein

said. 3 183 g0 TP P e Hasol it ToGRRisR e T 3 gy preferred

embadlirhéh@nthe bolyépltom: é¢afused @Sthe tCateteings oiDAPiZ(SS, cqaopﬂ)&ﬁm or a mutein
ups, suspensi.ons and the, ik

therep ' B PR SORUPEL: B 2 A S B s R EapToR degived from

HIV akoUuh gg)auﬁ)a pt@%raiawgtbog&eﬂ@ lt]il{?olﬁ@fmrﬁenﬁéd frb\e }ﬁﬂs Néf 55 (SEQ
redi ent a | haer suc as gumtra acant A

D Nchgf& Ina st & (PEFiETRedyFm @BP‘%FPF rfhe easbpwnélg%@ﬁﬁags fused to

the (lict@ints WINABOS RIdAL Hroteth. A Sdnbihed P@?érféﬂ e’i‘ﬂ%ﬂﬁneib‘ Cthe at least one
ascorn starch, potato starch, ginic acid

antigpry, iy # PalyePitape Hicr¥ed Hem IV Fagt Bla%ﬂ @ﬂh%rnﬁref?fﬂgd\é@eﬁnﬁg the

poly@AEHY dHed ﬁ%ﬁl B IhpSis |g§§@3§QSEQ BARGNA9) "in MO §RrtiRr preferred
osage unit formis a CapSU e, It mag%cont ain, In

emb@amntt,u thmpalyepitapcedarizpd from HINeGagis geg 6ypwith adqhthulyeme residuc at
j t |
the (ftmgﬁl{l,glgrto siesAfe Q)l&‘tﬁi‘it%%f e |p ogt\ét@ 9%?}??}??{1 %YTH erials

y resent as coatings physi cal
[007@]or m ofIn tone mdsagk emhodlmeﬁto thd alcastcenc antigiow teompeigesh eonsists
! u

essen?rlg@ gg no}@" ac:i)ﬁssctp gl” laj%?ttufe &?l?e@ {i:rﬁ ﬁaalg tPIHV‘e'egIIX’%B? %fycﬁérbt?éln gp160,
whersm(prefsmb]a$aﬂl padd asnhighdy agesatved rmk)hg( lall &HIG’ strains (more than 70%

d
consgrv ‘%ﬁ! ﬁ%rFm yprcgfrseragiéle%ge\ﬁ% ia¥ Sducé 01%63{1% T g gntgbf) 6! Werein

vor.
prefemtbly fidspapade B Hdvking peptides Boonedsitlicr \pfefmdd@&ﬂaemmm the peptide

ul at or can be co |ned

deriv i 51, 6 TS RFIPRS RGPBLORE: EBh ekl oteliet) B o erour
cmm@mmﬁﬂspen3|ons For exanple, solutions in sesane or

peanut Qqil, a ueous pro | ene and the like can

e el a5 wallh iy 1RSIV S R OR shidTeNdpinr e

pharnaceutlcally acceptable salts of the conmpounds.

Di spersions can al so be prepared in glycerol, liquid

pol yet hyl ene gl ycols and m xtures thereof in oils.

Under ordinary conditions of storage and use, these

preparations contain a preservative to prevent the
grovvth of mcroorganlsrrs In addltlon to the

o, . o o o I o



as a nethod of e.g. treatnent of a manmal, conprising
adm nistering to a mammal in need of such e.g. a

wo e@wansmsmnt , an ef fective anount of a conpound BCT/EP2005/054721
conmposition according to the invention.In particul ar,
t he neurol ogi cal and psychiatric disorders associ ated
wi th glutamate dysfunction,include one or nore of the

foll owi ng conditions or di d8ases: acute neurol ogi cal
and ps¥hi at r FHVang 3r SIdfQIVENYMTHEMERVBR (SEQ de N@:PD)s

subsequent to r di a \Nhg,
str oke,tlscer ebr}gle elg{s’ gﬁm‘?ﬁféﬁgﬁ?P%@f@d)head
t rauma(d)per i n&iIsllenh ¢ pWASLWN W (SEQIDaXOH61);

hypogl ycem c r onal [ . nehudi ng

A bt ucea bt sa) VARISRunAE S0 a9

Hunti ngon' s C¥rean f: BIFADK WASLOVNWRNIASEQAIDEXN0503);

ocul ar .danmage, [.eti ne itive dj sorders,

i di opafﬁi c an rﬁﬁﬁmgﬁlﬁszﬁﬁméﬁfé@@ sease,

nmuscul @) spasmAvassy @t SVMIEWBRERSVETSLESLEEIQNQQEKNEQELL
spasticity. including trenors, epilepsy, convulsions,

m grai rﬁ%ﬁﬂ%éﬁ%‘?% m grai ne headache), urinary

i ncont jipence, AVRSLaNCSKLIR @EYPANOSYRSt ance

wi t hdrawal (including substances such as opi ates

i coti R, t obABY b1 BdaRtGAAGS EURAASTBEEN QUBERADI Q)
cocai ngqy sedatiyegyy HYPRRINIGS:R AIFAQQHIPSYEMPRGIKQL (SEQ ID
schi zog\?or eni a, anxiety (including generalized anxiety

di sor d®&¥O:1¢fani ¢ di sorder, and obsessive conpul sive

di sordgs), nmoggyd, Q?l"vfb i | . ression,

mani a, ﬁé)i pol ar di sg?%l'er S) (5(? g%(ggnbﬁg)l'ﬂ%gur al gi a,

heari ngm) oss, HIVneit us; QBEGIWECHEKEASTEAVEWNESWHe(SEQ ID
eye, e'ﬁ?-itlﬁ)- brain edema, pain (including acute and

chroni c states, severe pain, intractable pain,

neur op@Whi ¢ pAIN,enand NAKTIIVOQANQGXVE(SEQ ID) NOt1at ki ve

a tont 1Oh et FEY LPhy BT GRETDEP RPN IEG o RBR iAo

di sord¢s). In pHWti cul ar, the conditdénen or disease is a 16:

oroup. SR MR SRR G B vons

[0071]€r SON&h bhd/prdfeaod B@b&diment R it iaAineibm thclatdtH061ibedntigen is suited
to ingati ng. di sorders, nood di sorders, m graine I ] eps

Hee ANNRIIET FESPANEotediBFisat 14t 0ah STt 2ufestr pefeebly the at Yeast one
antigb® &N 51V Shtidb® Of SHRfaft or e HASAGH AREIoR! ERfhpldd W Idie s, Pattitularly,
and ischema. Preferably, the central nervous system
autoignyge (ipcapas, ghrogiox indlapmarasy rditpscss epused dy fhico Ry ¢rproduction. or
malfSHeRSPo O] figRNRAE Been IR ih%ﬁedlaﬁ%fa%h ¢H 42 98 bf the patent
(GAD), obsessive-conpul sive disorder ( ), panic
appliehtion W@ 02/0pe6t r aumat i ¢ stress di sorder (PTSD), social
[007ir1hObI ah@% ﬁl‘tﬂ&r I&E}Pegl citbo diﬁ{eﬁ{ & fn¥enti§) ﬁ:h&?ezlizfnﬁgen is selected
ervous system disorder I's a psychotic disorder
fromsel goupd cébmstimg hef: gad ulynphotegins z (ppdferably a Lyohphatexiooal (LT o),

I sorder hi zoaf fectjve disorder, schizophrenifor
Lympholimi (L' bf Beminiostn RerRlost (DRI pedvator of nuclear Ktor kB
ligandli RANIEN)P{Of Riseldary endbih€lidt Ebwl fab©f (VHEFS Y@} 988cular endothelial

di sorder is a gersonallty di_sorder selected fro

. ( fromthe .
growly BT HReeRIsOdGRR ) (OniptsrleykinsS pey Jeprgukingl Tailontsglpukingd3; ()
IL-23 $9; 2P Anrefifhixd @otRal (§licaaricer mPsefrer;al) ¥1-csheo) MCP-1; (p)

central nervous syst em di sorder 1s a substance-rél ated
1S

Endogligs da)ferRISer ¥ Eosanin; KO Badykipit (WA e o) T ecrosis Factor

) q. ah.c wi.t hdr al

o f) FRIP B RHRE o 2T BT A2 T HRAens B9 GRS extracallar

domaiin; S ar) GXCR4axphed lalar denaebb)déasem; (can@HER;{dd)r(E5a; (cc) Bradykinin;
wi t hdrawal , cocai ne dependence, cocai ne wthdrawal,
ni coti ne dependence, nicotine w thdrawal, opioid
dependence and opioid wthdrawal. Preferably, the
central nervous systemdisorder is an eating disorder
selected fromthe group of anorexia nervosa and
bulim a nervosa. Preferably, the central nervous

e o o o o "



(rtr-c), (rir-ct), (trr-c2), (111-¢3), (1v), (Vv),
(V-a) and (V-b), may be prepared by nethods known in

wa b@emste7Hf organi ¢ synthesis or by the fol |l owe@EP2005/054721
synthesis schenmes. In all of the schemes descri bed
below it is understood that protecting groups for
sensitive or reactive grougﬁ are enpl oyed where
necessary in accordance w t he general principles of

(D) Slegrbg Bradydsinist (ep) fivgoet of fy fidufh) ardantanf (a)l dffddDetailed
descr%{(‘)g ’ro 1@8 f?o(%&-‘ﬁ}e q}?ﬁ %eﬁ%ﬁaﬁ%e%% ﬁ;}gl%ntseéle %} trl]lg'e& I)4ave been

disclasoéhin WQ 63/086986 fom thndas) parﬁ'grelﬂ:eofgfagel ps tathe ﬁrktqmragraph of page

e Ve at a Conven nt st.a e synthesi s usi ng
86. ThEF RS T e BREP SR By B P8 e n okl et o
[0073]he ar {in dieepreforrpdetisialiraae,ahdatichst @hetahigenriy anili-281p I9rotein, or

morcyEref Y Gt 873 HEEPTindr R Rt T BB i i

1ncorb5rafe@ ﬂaeteﬁﬁb}afbﬂ:'@enoa P &E hiirdlya rPagivalii ipfsf@fedi ﬁiaghﬁﬁlld ius€rdl for the
be prepared_by_as nthesis or

Preseateranvaﬂtt%naw tHQ TR NG X ?ﬁﬁféﬁirﬁyah@ %iheaqdesiﬂ tqigglpsed in

PCTALPASUSAI0R9%Er i C m Xture separated. The auxiliary group
can then be cleaved to provide the desired pure

[0074nant i &franesprefgredembadimentythe gilegst ongantiges is @fprRH, or a fragment

there6@ WEPRIHRE RBSjhSatdsU NEdk10 R thd HRIFCHRIAC BF as%cé}ﬁhsagﬂen Bis8lbsed in
an aci di c functional group such as a car boxyl

PCTRAISISABTS, hislis incemporaind hnciny refercpesr inGisrgtircBy In a preferred
emeduﬁ‘éHt' eRRH ‘EEHWS‘%LI&% | QRof mnkégfo h O§tS Q?ﬂl’%‘?@ RPS(SEQ ID

he salt of "an optical active acid or by ot nmet h
NO:lklﬂbmnts fused e thei Ceermtinnseof{ theroat piotam of ARAPA. This modified VLP
t 0 .1 -1 o I
comp?{r%{ng@é%? ﬁatgp égr le%s|t:2§ rt#%lm SnQe ad%qlgti?rrg@l kqbzg [n%%#%% rsg% S pig to
prevdnytha lbyarsamit ia lﬂieenmfﬂhmm«hﬂmdNLPl carhygrisangt Gr{REH tan Hel admimstered to
and L. St eregche

an il S 00 R Shoo0y TRG: [ EBPOL PERCETOCIATY OBt ORG endlor to
redudeetheif oq;tﬁducﬁwqomrlwmalﬁeﬂ VAT wothprisidg GhRH( d4nbbe whieihitered to
b %glor h roaro or heterocyclic group nmay

um; aypgﬁg? S&?W 5 “¥8ﬁFg§ wel | known in the

[oo7srt ( A.IBond&ﬂteﬂetrz&Mnm&t, thY atReS6oncldfiden iCQRRNE BENGriast or a
Het roc C|IC en1stry Pj@ggﬁgn Press). The synthesis
fragopnt ‘é‘tCBPJé‘g?}?%‘l?F hRredition pEvaciggior e figament

of obesityl s &Eer&ﬂiéﬁié%kdém%@ﬂ?ﬁ&cre%%&d—ﬁpt@l@ﬂ' ﬂa&r@zﬁ@d b&dy weight
carrying out these reactions are provided in th

have beeqrdisclosed i (InpatestprRYE3HoR{PuUb lfq%on ey AV %’Ho%lﬁéwh@ digclosure of
whichk HTRUHEE St Bergﬂr‘t)g%@re}(ce whe reﬁtu'éﬂle PM‘@J@IMy ][Q'Ef?:ﬁgd ERBLiPFeptides

i ntroduced [ation (N d for asin

or fragments ppatelfer e eresqnamwpm@nm%w HP%IQ B182, 436, é?ﬁé and 111-119
| 4

or ERLIUSYA S5l Y B SARS aE K B S K gin

variahiona ffagmentt theredf; Ingoneduther pmﬁemmembodlmnnt( Be st lehsh e antigen is a

Pl 3PS T oS ADR A A ot

ortho@@s dront thqumammala lsubh’ﬁssiy)g at @)ﬁ I(l@né\lflmheﬁaléferrbrbetdbodlment the at

d_f.
least ane dag? gen 18 3 gBrehn frsgm%né ﬁom]r)(rlﬁltrgeaém:a% a(i@é ?%Qf rl\?%gﬁ Ilreferably
said glheliﬂ thgn)ent Hd%eut gpsit A8 piieCerabbn /st ngSrﬁdre pesteriity avnsst @0vamino

s T (R 6 PO HEGEST SR GIan Bt e AeETre as po acd

3-7 oBSIED IDDBISJI 3l endsopfipHisihg 6r profedy EdhsisMPEISUIBAGnAgucul 8mino acids,
sent invention. Pyridi nones gl are co ¢l al

profeiaply |CAgmHESpS - REFC BE Heeonbaggpus Amipg,peidy JeiBksiq Bedq:sg In one
the literature (Synthesis, 2002, 79-82; Tetrahedron
Asymmetry, 1998, 2027; J. Heterocycl. Chem, 1974,
251; Synth. Commun., 1994, 1367). Sel ective
brom nation of a suitably substituted pyridine g
| eads to bronmopyridine g2. It is well known that such
bron1nat|ons can | ead to |soners (Bloorg Nbd Chen1

4 a PN NN PN A PN NSNS\ o o o o,




cannot be achi eved under these conditions and
t heref ore anot her approach shoul d be envisaged to
w@edvsesxw74 ul |y reduced conpounds (Schenme 8). TPEI/EP2005/054721

inventors are aware that sone chemnmical groups wthin

VITIML may not be conpatible with the aforenentioned

car bon-carbon bond form ng,reaction (i.e. Sonogashira,

Heck or Suzuki-M yaura). ﬁ@refore, the V1T1MLgroup
prefegragh etmbodimentp thecghaelinafragmanh corhprisingnerthalisimatiycy lsemsisting of amino

wia PG ) O35 AL 5 FRRIR0 B S5 B o

altemanbdy | CX)mlﬂntheﬁTmhimoxgqﬁy seqducmue &- ob GEQn[IQ N@i56. §P onél' Ipecferred

L d bed
embaEeny; Py BPEIS OGOty (PrTEisan o Ay CElhnE S Fhino aci
sequénbé) 83 SRBEQID IND: 57 e 6k pﬁfe&ed\bmbk)(ﬁth@ﬂt the ghrokid Bagadny tomprising

tes or. bromdes.. Aryl and om des

or alignglingy, onsBling pE RIS arieraenr St e 5 ks LR Bhegn sEQ I
NO:9a06r @k.so be perfornmed froma suitably substituted 2-
nethoxgpyr|d|ne havi ng in_position an halide or a

100781, ; | afls ope gRSCHifgPreterEd Siby fnenwﬂgﬁaeﬁ Iqast ©xE @pigenyFonpprises or
cons1§@ ro@ Bﬂl ﬁn%ﬁt@ﬁ%ﬂil R af Yol FFaBmbdtl ther P-anélM%ﬁm @o@ga@b@ useful
thod A: WeB( OR) CSCQCFS Br ©Met hod
in thweéwren@f Vmcmeaig(tmsrzauseﬁ g hlpod pressurethgre Heendigelosed in
PCT (ﬂaﬂ:n't' RbSticGARE pib1RAGbnT 20, 2W RBES4RN L §sS 1n@5r¥l)vated herein by
kenearyl, aryl or heteroaryl) group can
referm@ rip digcentiraint Rprigeularky praferred peqteis tas a(gs@n@n@e@} for the present

aner}fulr? ea?e co |O%J .rlg%g@flyn}? I %blt% 1tKIh 31;5 % }éﬁécr [ eId | n‘y\ngﬁgﬁ%ﬂ() D
NO:115) &de@nﬁotelsmwb MR BY FEIFHL. (SEQSBhNEK] 16).du ohe) prefrered iembodiment
of th? irng &%ﬁﬂ 1‘5 g’l[sgd {o thé -tx}%lngus%? %ﬁ(iﬁ Qo%g]zr&%er e Yis

rese n In conp
[007'[]2@VE Il@Nne) ISpf(Eiﬂa) pmﬁ:yredb enfoudmiemg tlter ainlsfisd rome dntigenocomprises or

l.ifie COQM Sche .
cons O SIS SHR SRR e U GBAPTGPPET P Foement i
AP 1-8S(DAERRS, iSEQEID H&ﬁlﬂﬂ) &ichdl @13€164cd@n POT Patchtdpplication publication
het erocycl e farmati on such, as benzot hi azol e,
no. W) Qﬁoé%ﬁévhlqs‘éws%a%reé hgrein by ggleneppein it GRS nposi t i on

[0078)f t he i RYERHdcaRR fg&feﬁ@& chibBlibRek, AY ¥ fofst 1RE antigen comprises or
af orenenti oned heterocycl es but extends to our

consipeef TNt riaulorragrovbirea) Mefeted fmgmenes of TNF- . usful for
I'
oo AR RGBT ROy s

The @n@mc&ttetys o%c@am’p rapﬁlucass@s f@mcmperasaldl lietes‘dby way [o€ rederence. In

one velr}l n%rF ona ﬁldg rélen%,trtég a nlgask %necaén en is gner Sk 9(\)%%013 4 % of mouse TNF-

a se@%VE(SEQNDIN O@H‘D)In oy fudtBert ptéﬁah‘&f ethlﬁ@itﬁérﬂ),rtﬁe ntigei Q; fused to the

conpounds gl 4, 6 and gl 7 (Schene 7). uctive

C-tergynys; g 4hG et R/E’E%a F 5Pag, dhone prefiared enbegiisat g‘?‘ﬁ ategipn. the

moditied #M POsothpBigiip Qb RidstWnd fifonVBroteir] QeHeraaN kA4l filsibnt ﬁlﬁtem comprises

literature (Helv. Chim_Acta, 1998, 81, 1754).
SEQ 4 Nidbiiisused as aseiBs 0 megy  uti i ze or ganonet aI I | c

[0079] eagents ofiirbreAsd EiSodfhdgNAE Hid 8398 Une %ﬁ@é&ﬁllé éX@fu preferably
here. However, nany alternative organonetal |

a Cxﬁ&géﬁﬁ@llhlaydqs@lmme areéerathep fragmen of aﬂwwa@élar domain.
The %%yfkﬁéﬁgg—:hfo; 41 aistﬁmlo%ea@ TR & Bél?ﬁ%?etg the farmly of

'cs in nt hesi s,
severl-fransinembxang o@mnaugl G—p&mn beoupigds e@apicntSI QFesiclapmﬂo pimsd (1993)
Genonﬂ& 1%‘%72 n'ﬁilegl)lﬁ k‘o?rbfé Jlng gDﬁl K elcglenzlt\/ll\é{t?vs, et. al.
IV e |nven ors are aware a

(1999)dmrmmeb RRiev.cl6838p @K@M whs Iatve identifiadlt s arcofrogepion $erakilide(Feng et
compound gl 9 neither conpound g5 nor conpound g3 are
conpati ble internedi ates, therefore, conpound g4 would
be a suitable starting material (Schene 8). Schene 8
Al'l the nethods used in Schene 8 have been descri bed
in previous schemes. A person skilled in the art of
organlc chen1stry mould recognlse that the V1TiML

S o o R T 1 I Y Y N |



col um chromat ography. (111) Schenme 12 |In anot her
enbodi nent of the invention provides conpounds of
wo-oaba74 1 V) (Scheme 13). Schene 13Al kyl at i onP@F/EP2005/054721
2, 4-di hydroxypyridine (comercially available) with a
substituted benzyl halide is achieved using a base
such as KC33 in a suitablggsolvent such as THF, CH3CN
or DMF under heating at 80C' This transformati on nay
al (1p¥adSdiance 2A2:812r AcefrdipglydHEY strain dliat ageessitye@XBR4 for entry are
rate j
categgﬁpe% 3 éfjs%a?:n SPE: ﬁﬁeagﬁqf)eg%l gé&%@#ﬁ@&kgﬁ?\é t1 yeggg ISOBerhn et al (1996),
Natuaaei8étﬁ3|3vBelleg/l aah(l@Q@dVamﬁ@Z B2¥.C and H or ammoni um

or mat as n ., sour c supseguent
roosdior ot T ot BRI, P e iR R FERD bag Ry RGP domprises
or cdﬂs8336fOEMmeﬁt «)f a CXiCR4ataracdltuldr| din@irg28 frapnéent af e CXCR4

tlve car bon- car
extraf i PR PR (S TRty T dvast 30 F0 S 0185 Skd s Cgmgat of
CCRB QRGideMilai0onTH @GO than GOV Pleforsbly 20,a0®R piiferably 15, even more
?ther enbodi ment of the present invention conpounds
mﬁﬁ&@ YA amiP294d) nmay be prepared in accordance with

[00813Chen®e [ dne S2fERed RRbEHEHheR A he Q@ 1&&%@ taﬁﬁ BEohpritdd®r consists of
0 }#r esence OBBr3 (J. Meud. Che 19 101)
e

2085-
prEminalsextiagchlylag Id%‘ﬁél‘)f &é@%ﬂn lgBe &mbﬂ Btte%arewmk@rnmﬂ the N-
ternnYi’Sleé'x@ra&llﬁEY dgﬁlaﬁ soestcke Q:\éh‘%ﬁs&r&%n%‘tg VL0 1p) I‘ﬁ') 48] In one
OP in the presence of a base such as K 2C0C3
prefetrpd mbpdlment, thoiat lgprt en eritigemh COMRrisks ersCODRIFLs ofi2 éﬁgment of CXCR4
I
extragtglit/lrag?éé 51&?@%%&@%%peﬁgﬁf@mglﬁ%aﬁ attl Iﬁésfgrﬁglgq a];mno acids. In
a furthersprefouredheralgodiingiy the a@b@t\onmanagmmw @ gbnsists of a fragment of

cxcﬁ%\ﬂ}e ceﬂtﬁ%u”qoﬁag%t é@ﬂzolﬁ %g%i'{?%}%ﬂ%&%ﬁsr sﬁngtgﬁ%go:@.

[0082)r epar éa omcrefected gmbamhmére of thetiinehiian, shequ &nasteme antigen is CCRS,

preferoly B O R o U it St SR ALY A drRaiBY Pl O sxtvagglular

domaidh. (HTVR Jstiait fuye the cdbsuiefctanylecaitdsiGD4 ahd@ERH fok @ttdcmaehttaﬁd entry

. . conpound g3 h . oun 36

ino FRGTRERET S CE6 T GeaRCRG P HETRCREEnd FoHPEF Vit four

extra@dllu&ﬂtddﬁl)ainﬁ :0dn Nekeiindl sediRnédd Ak thir@NloSpiC Ekpa§edt 10 tBZ @keacellular

ey S noracn TN g P Tl emehel.

[00834f Or eMeNbAOERrELERESATNSH: 65thB veRYdnShd %t ltert @84 antigen comprises
preferred I'i st _of hetereﬁycles whi ch ¢

or consise Rk fragraent pf » GRS £xEacs]lylar doggaina ﬁefrtgévenraof KEERP gripacellular

domzﬁﬁ‘ HasGat 1884t 667 p r&%ﬂl& aRIR rSeb%p $0 YRirddSoRis QY & Iﬁlagment of CCRS
Chem st ry Per anon reSS Scheme 15 I n anot her

extragghiyleg |dﬁ’élﬁlt1 hgp lftsh ¢hapr3Ss ewt‘erahbo dass thon,30¢ piiefirabiici fesp than 20, more
prefefagiﬁggs%z{n% ERY R T(?r@ﬁpag[ﬁgss AOGHAPRER. W th Schene

or a person s e art o organlc .
[0084]heni stlm pn¢ tprqurade¢mbqslnm stho drhgmbrtt ofad @€MSdextrgaeliptan domain

T T

from Ghe firlSt arpino @1)1 of itheECT aslestaps pnfferablp as&:remmh whlclh(lsﬁ@lt before

eyl i giah 1 e e B SRk BE, ) i o gcratively
consits Gl SEQ I’IDI\/NOS W60 klm on6 paeftirah smbsditiese thebﬁ:ﬂh gem oBahe ifention

com@sﬁ%&?%%%ﬁeéég%l E’aildglgefﬁ%g}t)g[ﬁgdne & xilg;e{egeé Lrglggdiment,

the PNK\bBdie conRE@NEr iprdf@ablpCddaiiEs lofl SEQNED ertbmstl meahe q;teferred
the present inyention, conpounds of For é

emb%ign?ﬂt %ﬁ%@eeeﬁglﬁ d‘i“i‘?@“‘t”ocot‘}i’é‘s“s%ﬁhcﬁ’é?ﬁt% ﬁ’&t@§°“ a domain
illustrated in Schenme 17. Conpound g3 can be
transfornmed into boronic esters via netal -hal ogen
exchange in the presence of Pd(PPh3)4. The resulting
boronic esters can be coupled to Mvia Suzuki-M yaura
coupling as described in Schene 3. Schenme 17 In
another enbodlnent of the present |nvent|on conpounds

o — o - o S o -




diethyl ether with butyl |ithiumand quenched with a
substituted al kyl brom de (M2V2T2X) to give conpound
W@ 2®6/0896Ry/1 ati on was then performed as descri bRCI/EP2005/054721
exanple 1 to give conmpound g57.1n a simlar manner,
conmpound g4 can be involved in a Buchwal d reaction
(Method B) with an am ne i? condi ti ons known in the
art using palladium a sui 4bl e catal yst and a |igand
ECL2.dn afd frthergir¢fenredadnibpldment thedibhPodomehing&mpfisesear @roferablivjepnsists

of SIRG Y O] rofcPbiP UP itk VR o TR gy slbliE i e PNt or

ECL2&xuerfst bs Hben substitetep by Serinedi spl acenent  of

008 (™ O oo @Re B PrbkIRRE of e sty 5 ot Kant s Agenis gostrin

and/og pebgadbiinrGasiini (GN7)i8 s ghup iof vlegilousgun @epdide Hbmne@qmeﬂufich lower

smo 5 B PP 1R OG0 RE P BP0 STy (90Dl is

procé’éﬁdtfﬁﬂn fapleoursd? prshasteih m}m B&B(ghst@ﬁl aﬁ@rﬁﬁbsﬁn exist in a C-terminal

exenpljfied here by Suz aura r.eac under
glym%?far# iy aFy “tergnip: cpéeﬂy gat?dL °§Bh%??8n§ well known
for itPBIRty%o sﬁﬂnm{eaéa’stﬂe a¥iB Sedr&RR (PRIrhA¢dIEHer258,d09a0Y PRd3))Recent
Schene 2 to give conpound g62. Schene 23 Anot her

data e&seearhﬁbs?ﬁtrlaﬂnlehf@rqm%ﬂle.dswlwr efecaneesrRf dprgpstreintestinal tract.
[008("_]or mul g, 6¥s pl)efe('x%& Qﬁﬂ;@dlgléﬂt th%taQ @ea}b o&%ﬁé&ﬂ égnﬁ)qlses or preferably

yridi ne g2 (where = TiO wasS first

consrsf@ € Gl 6 (HQ He N7 )claroee ﬁur’ﬁnalr mreﬁrr%emqu@nmtrrge ptdeast ongrantigen
comﬂn§ Br %ons?‘rfsegpldlh' \%ﬂh rhﬁﬁlﬁoﬁ)y 1 ulgl g ¥ nu@eﬁf:tohg :%eferred
er conditions simlar to ose descri bed
emb@lment,k‘-!w atlmmnmgtlgﬂercbmpn@d ongdnisists ok progimdxin Gé%(S(BQ RANO:60).
t h
In o&a Ifurkq%f(%??{;}lr ? ﬁéﬁ(ﬁ&é& o (?a le&%ll (I)rlfe:%ﬁsﬁ %15 rl:%ﬁlgl'lgeg <9r c&g%ts of
progayrint GG wgh aElitgmaBglydiatiat thd/E-tamines. ky dnchatficoted embdalﬁ)lem,d:he at

ield co pond 649 Sch
teast S fre R R Pes RS 10 Fa R b KR Figtorably witna
linkertqmﬂcaﬁ(sé& f)its CSrehaimes, Zivye préfeb&)ly&bﬂt]ﬂmluﬂfer sequence SSPPPPC fused

theX droxypyridine g2 was perforned as described in

to the.G-1eMNNYST " St ep 2, bronmopyridine 3 was first
[008'!]unct | l@tﬂfﬂﬁoé@ﬁe EYatgﬁﬁlﬁGﬁlnﬁélﬁ)b@équbﬁﬂédE(f}BWIIﬂEEEEfaﬁng &Mgastrin

exe ifie ere by Suzu aura reactio nder .
Sequeaﬁamﬁi 56&- Byl g7 Q twﬁﬁ%a%‘iét%ﬁemnaéal .lﬁ%@eﬁfﬂé c Jl-terppigus of
EGPWLERES! EdbpositRa oh@&fnseqﬂehb’é ECRWLEEERRb@AH Be EQRPRENSIPO.

O brom nati on of conpound 65 was_ achi eved usi ng

[008§)ph3, MiBangprgfered cpbodimpptcof(thy imyenfion, thy st ie@mn@.aﬁ@gen is C5a.
C5a, Qrﬁfﬁnﬂlﬁo ¥aga, @h&&'tﬁh@l@ gﬁébﬁ}‘ateﬁnt g@ﬁ'ﬁﬁ&z\éﬂé h'u? P@uﬁtd‘iﬁe‘in 253,

fé hesis to yield ether g66 ( "al cohol
695512pHdAAS)DIvFespensidy f%@neeélne ﬁeulzlberm divise cHientonti gelver gystems,

cmo 5, bR LR e SRR P SHAUL o s
coml@ub@ﬂingjnlécm@gmmwci@t N@klye\fpimmdmé 48, 3004) 78@vdvar, by the
same tjafebwtﬁe e)&z,gstSWe L%qllfcl‘ésrm#r%f"@ﬁsa irn %fgléa ﬁea se 01§s @ﬁ&t o‘isahjl{ ﬁeg'encts in

onyl he resulttng a coho
neutrej)hﬂm(@adrmdk aisalm Natvddd, 5:TER 1869 Hbei-Béng @ am I, éntqmndt La6el 193,

t.h
2001 Bl ool bt e Rl P BRRT oy SRy anaror
chrorio® ifflatfatona disedsésy buvhad riesmadesd arthvieid (food PSQinﬁRBeuih tDis 49:747,

199031 PP FASHETGh pr GPOLE B QaRIS o1oebobdilh EIgrEjon disress

syndl(o%r(ﬁﬁ@laigz HWHEl raeng\/\fs 7Bl, @89),3@perﬁ1si%ﬁ3njg§f(Hom)(ﬂr§ez,lJn%mu Rev.
g71 was, a ated usi ng standar, onditiqns_ (Step
Phargggql. Toieokt4:k aeh). IpesNpeptis ﬂ\ﬂf%lﬁﬁerlehl%ﬂl% el evat ed
tenperatures or with mcrowave irradiation.
Alternatively, where Wis OH al kylation could be
perfornmed by Mtsunobu reaction using, DEAD, PPh3, THF
at roomtenperature or 60C. The bronopyrazi ne g72 was
then subjected to a carbon-carbon bond form ng
reacti on (Step 2 exenpllfl ed here by Suzukl Myaura

. o s s N a o




g89 g90 Schene 31 Conpound g93 (Schene 32) can be
synt hesi zed fromeither brom de g91 or al cohol @92
wa@igiong3zmmny one of the procedures known in the BCT/EP{003/054721

exanpl e, using a copper catalyzed coupling reaction

conditions when Ris aryl or via a Mtsunobu reaction

condi ti ons when R is alkyl gespectively. Finally, the

resulting ether g93 can be? | kyl ated with for exanple
[008%H| kyl H=abnecrefeired embashimenti the atdbastene antigén comprises or consists of a

C5a. gg %&9 %ﬁéﬂr Seéggggﬁlln ttgézl &%%%B)n %gg%rﬂgcg%hgesa%;g%‘?l?lsé %@q C5a

fragnsopn tih esé ﬁmlﬂelfpreﬁerr@lyembhdnaerg,%e Cpa épgmaentl haagngl@sino iabid dequence
s 1 and 3) via hal ogen exchange. Then the

assﬁékéﬁ@»?%lne may be coupl ed through Sonogashira or

[0090feck c @ dnd profefred embddiniere of fHe mdeh&me $her a2 $qastaine \aﬁlhgen is CETP.

The resultl i nsatu und 97 can t hel
ool AEme TP GO EA | L PASPSRARgGURAT PR (Bediates the
exch@iﬁ‘e‘ &f ChASpAEBlcsH? &CEﬁ@ﬁkE ﬁﬁglﬁ{én&d% @ [Kg tﬂéﬁgeeiﬁz Haghd lkiﬂ?ﬁi(lill Jh)@f)protem
t he present invent e conpounds of Fornul a
(HDI.%ayarﬁ%lesp e aech g ﬁiﬁj 460 R eV°§X/ h Py slaqrrspieias (VLDL)
partidléd S1StoiwdcRsity ﬁpéﬁ&@ c#aﬁi%ﬁ:'d' nolvifd SOBETRNCRALy in rabbits
converted into his i OXI | OO via oxidation in'the
using, s@alh fpelegie prBRY, AMtigRRY B%%F‘é?ﬂﬂlé‘% OF | 4¢{jY G timpynization has
consiSieRdly/ ﬁﬁ%%%tl%ﬁhek&éeﬁé'e@f@ctQiBgter' P It h&1 ROERG AGRriBdcler. Thromb.
acet’i ¢ anhydride and basi c sodi um hydroxi de cl eavage
VascyBigl. d8dl60sl6dli nol one gl @2. Finally, the resulting
soqui .
0910 BL8F o ey AL L ABES SR o o
CETR/ﬁimtga\omgmmoancldseqdm of BEQUBIN@:Ab sane process as
escri L. .
o0 1 S SL R BE ESEACNT S SR g s
or causitsi of Bstdyhhmd Eradykhmn f(BKJ mg}FlE]W,pSEQ IDJFN(E§2) is a major

i t
vasof 3 bt P Y afimoRef L0l (BRI RURA PSS, bood
flow abid viscdlad pedincabBite ¢Mfztg®liﬂt.s1 K.S, tha., Hopértensiog 1 995) Moreover several

reV|atlons in th xanpl.es and . .
other R IOSE LD Bagk g oo i g Hpsiop ppdtaation
of snicdftemuscles find@tiioh df B6LiRPHADAR 15Pbidigesin atd mbd@iGlion dfMhR&Bmatory

ot herwi.,se .indicateqd, all tenperatures are expressed in

respopscs g AvkiRin exirisiity gitectsyyip theBAierepifE: ar e conduct ed not

[0093jnder Fondbferrad EASIAREER ofihe iRSRARINEIE %f Rhsd Bﬁ‘e éﬂﬁ%&f'&)mpnses
ot herwi se noted. The m crowave oven used

i S
T coRpipta rodtdes ArgoRiagykirip gdestAnp?BR FERPRGESPFe éEQpB% XQipPrhas both
overl@ﬁblﬁg‘ﬁtﬁf §i&incP ‘ﬁﬁ*@goﬂshl%m R Ryk RS E'v%ﬁéé Qfggés?é'@ﬁf é’és%r%%BK is
and pressure, and mai ntai ns the desired enperat ure
rapidiso gpnerased afiert fisshe EJ!NVPEIESHEW\IWE Engst -of the events observed durmg

1nﬂa1i1/1m£1 r;pmo %szciuﬁfﬁ 4 10155 1£1<,6r dzggt EB%X%%% ﬁ%tﬂ?a%ﬂﬁel,)lﬁasma

one Fln
extraﬁasammgqjymngmtwn,a(alm—andmerﬂgem éﬁ’aﬂtgtOt-bB ¢ il nRain 2@0p Pk Arg9-

o A S SR 1) e R
procékﬁ:.s agfurthdr erpbasized iyp dreatbsereation thad BhRu+ mice Shevad axstrongly reduced
ol R R BTl MO B yrvas

20000.0 room tenperature, the precipitate mas rennved by

005, bt HBE RS FERCHE FA8 e SR BB s,

in papiedubir Ddr@iifis $6d bitwayRinflamtha@ibn (€S ByVRILBrEdNEToS particulate antigens,
100/15/1) LC (XTerra RP18, 3.5mm 3. 0x50nm Col um):

such pgvitisy 59-2. 46nin; MS i z (Cl) [MH += 174, 176. Step 2
: |1 -(4-Chl oro-2- fIuorobenzyl)-5-bronnpyridin-2(|Fb-one
According to Schene 1 Step 2: K CO3 (1Ceq, OIIlnmol,
16.0g9) and |- (brononet hyl)- 4-chloro-2-fl uorobenzene
(1.5eq, 17.0mmol, 3.90g) was added to a solution of 5-
br omopyridin-2(1 H)-one (leq, Il.Omol, 2.00g), in THF
(100nL) The suspen3|on was stirred for 2 hour s at

N o, o o, NN N — .




dried over Na2SO4, filtered and concentrated under

reduced pressure. The crude product was recristallized
wowab/opesmnt ane/ Et 20 50/ 50 to afford PCT/EP2005/054721

| - (4-chl orobenzyl)-5- bronopyridin-2(1 H)-one

(26.2mmol, 7.82g, 91% as a white solid.LC (XTerra

RP18, 3.5mm 3. 0x50mm Col ugn): RT = 4.18mn; M5 nfz

(C) [MH += 299, 301. Step~?

[0095]- ( 4- Clib gmop;eﬁzrydi pmibodimer(t D iyecimosngipn,dy bt) lpdstend anigeri igisuited

ol Hon SRS G655 APLIBE B g1 s

a vartdht m‘rwfra(gant th@ed3 Imwde, futhet Prpferied edibodiarest, tatatiteatt@de antigen is

selec%ggl%nb aogﬂ% Fons&éﬂ%)of (ﬁl‘}a ZP\AT}@eI?tdd% 1gvoldédpﬁh§e)e su{xg ailergy, (b) a

polyﬂi:]atideomrve@yih)rniﬂeml}ﬂglyp (ONa pobypeptide Llinbealged th 5‘&f&TﬁlIerg1es @) a
0C f.or

oIy R Pl T B 69 R e iy 0o, e, Ay it allie: (0

polpr)ﬁd[e 7,00 1n-BaBerf ﬂ&ﬁgld:s(? ) Wﬂéﬂﬂ%b@d WMD) B Rdgatnt of (a) to
ine and t hase ext rdaﬁt ed

t
(d). IP)?B";’ Stllfrﬁlétﬁe%ﬁgfﬁﬁe{ﬁ%?@aﬂ?né Lp?e gﬁ%asg%cmgw ig selegied from a group
consist¥E2e1OM) -a ﬁr I’(l) ﬂh%l’lﬁéie %Bq)ré‘t@iﬁcﬁﬂtljeatchtbiﬂ&ﬁﬁﬂleﬁ %ﬂtﬂg‘eﬁﬂ (c¢) Dol mV

pressure. e crude product was Rurl

(Whlteﬁw@ﬁdxoagf AP @U%rge@ (9 Melljiin; EARTDE Eérﬁeﬁﬁﬁkt (house dust mite
alleréeﬁf r()ﬁﬁ k&Ghnt 0F ('dm (3-)5 gnda'gﬁg}raéiﬁén@ ef rfo e)AC OEt as the
uent to affo | orobenzy 4-(3-

[009¢ﬂydr ox ¥ p@@yrefmérﬁ}m égmnt;uthe 2 leagtf)ong r?étlg@ ip Zuitefpto, inghgee an

1mm‘{%'_lr2e%)%ea\ %& g /ngyéﬁldl‘éd E)referé@?Cche ?F’gtglre]%s]t Ogpe a EElgen is a

polyr@ptiderta¥in, afagmedt Gtamanantml@rfmf z VH| += 354, 356 1H

[009@"\/5 (BEIZ%) %re@%@%gé ﬁ%\&it % ﬂ%_‘%\?en&% ég{%t le%t gﬁela&%gen is suited

to 1ndllt¢)e arﬁlrﬂrﬁur(esresMe aghirsP a(pb,lypéptﬂieSlhdmnoﬂd—Dgrefé’raﬁlér thel,at least one
7. 44 =8, 1z, 2
antig § 3 Ppfyestifk horkiohe, ffraght Pvariynl futop 72, 1EE, 20,

[0098PXAMPLEn 3n¢ preferred embodiment of the invention, the at least one antigen is an

e S SRR e B e G e RS W

embdlinén®, e |ant1§eﬁp1€ seetpy Hiodh e 24rbup) ccﬁiﬁﬁtirfg) 60 r(d) i afitgen suited to
Scheme 1 Step 2: The title co ound . P%ed from

indugg. anb‘inBW’B?)SFFIPQH‘F%agZ‘(qSt W el 59 éd armyargy o a Pf gr agiigpn suited

to induck 98 REMLNG REREARafrsOM 1ealt &Ha'ﬁii@foblaﬂ- a'f_til&g)en F6Rng iaT8nt Shimal
t he procedure_descri bed for Exanp ?L Step 2. Reaction

or 2 pesr{gl 40 agFigen syitpiorindugp g fmmpsq respornw agaiptehlopstione selfigpsigen of

a farll Mﬁalpr)rog et aﬁ@%%ohﬁ 'a]fltig‘%ﬁI sBited {oaﬁltiu&:hi @rﬁﬁhﬁ’ég Féé]%ﬁée against a
over silica | ashsmart prepacked Si

polyneptidey ORICPD A A@tmept(ds Cropoyney Fxpples: of) @ptigens tl@atfam tseful for the

preseﬁt' Bgaﬂ{an f%lﬁggﬁgtl Wﬁ}pﬁé#log %An 5 foanlﬁln{ag of 3FBPAnimal origin, the

latterN%rQ 3he(r¢f0ﬂesmp@m<y IemBOCbmentS 06 tlafi imymtmp ywhedi the Baogified NIk lof the
1nvet2FﬁE'thl|%?<F ;SUA Ja%&ﬁ‘é‘?n & aﬁﬁr?a? r'ﬂll Q&mt 'g?lrﬁl%[r;]qgglegiat l}{)eﬁaplﬁge,'ﬁ)r example,

e conp par ed

humzﬁns Joshoep) elks,%pe Imtlglfé pgﬂcsdmnnkeQ{ Ihoi'd):s bnls, Chtde, pigs, gdatsmlogs cats,
f.ona oron

ik aRek. B8 il PRy R R NP B8l g e e
cuthetiass; andadn trore frxfered ﬁnﬁalShlfepna?.nmél'he crude product was

uri fi by f r.omat o ove ilica gel .(ALT .
100987 T o0 S PO i B o She Hisfoprotésof e nvention
ﬁlﬂhﬁ'&(%?pﬁée@)@l%&cef Sl wWhbrcin Saill Bgace ikl po¥itidned BétweérDsaid first polypeptide

- ( 3- opent yl
and S&}W&%‘W aptisiesThy 5@&?@9&,9*? HreRer EL erdspendenyon the nature of the

(0.32mml, 0.1 1g, 77% as a white solid. Mp.:159C,
Rf = 0.42 (CH2dA 2/ AcOEt 50/50); LC (XTerra RP18,
3.5mMm 3. 0x50mm Colum): RT = 3.49mn; Ms mz (CQ)

[ VH += 335; 1H NMR (300MHz, DMBO-d6) d 0.93 (d, 6H),
1.49-1.62 (m 3H), 3.02 (s, 3H), 3.91-4.00 (m 2H),
6.48 (d, J=9.4Hz, 1H), 7.10-7.18 (m 1H), 7.28-7.42

— — ~ o~ L ~ NS




Step 2 :
| - (3- Fl uorobenzyl)-5-(2-(pyridin-3-yl)ethynyl)pyridin-
wQgdokfp3wme hy dro chl oride According to SchenerpGI/Eeiohdas4721
B: Copper iodide (O leq, 6.7ng, 35mvl) and Et 3N
(20eq, 7.09mmol, 1.00nL) in DWF (5nL) were stirred
under nitrogen for 10 m n. ’ dCd 2(PPh3)2 (Ol eq,
35mmol, 25ng) was added to“the reaction mxture and
antigeth ef thgaioyéndian,ndix ite beochemicalt prppasigesf suchezasfplr theege diStribiion and

glycq%%la{i)?ngg%% 'gfga?rf%gqgﬁe ) alf)e;sg % favo%eri ﬁ)spacer is (ﬂreferably not longer than

30, nﬁ)réﬁ'ﬂferﬂbly bt kidggr thandl Smind fydsy Glygine dnd) En@é_ re%Elqgas are particularly

0,43 .
favori ROt st P Fhod R e FRAGEES B EtekyeBED Stk ockitRiges a loast one

glycihdrer bickeast |oﬁé1 séﬁﬂetmlmewmihdn Laﬁﬁmh&dds;\/lptdferkﬂﬂy Qlanﬁﬁ,dthtd’dﬁme and

ueous I s washed w t 3x30
Char%?g r"f‘BP‘i‘fb&“ ‘f°é‘§Pé‘rS‘?s‘PWéF‘lé’ WYL ng o%)g}e %3“?8854’1‘“‘3 may also be
complriséd By @tk s;paeter eS’}ﬁi@élf Btschiyided teiioeadt BE ARTIAEE betWbéh the coat
chr omat ography on sjli

r oduc purified b
Prote&evfd ﬁgf% A by JeAl oe oo FUEIEHIG) & SRICFITAY G2 ﬁreadfs%ﬂonal
ﬂexﬂﬁlnlye thh' méy3 dfnhikigh %F&Vﬂtﬁat aesQa%‘ll(ﬂﬂ:\gr bffch oB fusing the at least one

hynyl ) pyri di n-2 one hydrochl ori de was
antlg%ﬁeélil%l infQ t%e Taprgse §BP |ceat(p3<2mm1aé |AP29] gpd digojpish ghepinterference
with éa%%&%em'bf} l{y)ﬁﬂ-@ﬁl{aén@) Jf{%he z§ lelé t@é 0mm Col um): RT =
= 305 1H NMVR (500MHz,
[001@]/50 dé’ae d:nglnq_ezlng Sof H)spacgr ngeqp thy:ﬁj;supqupeppge and the second

poly;]eﬁtgﬁ a(l)na% z(cﬁ%'ed ‘gy 3%; %\8 égntglﬁigAétEEhnol%? %gam%lle nd'FBovenient

meth@d geo #noopofaty the Eicle@ids Fequance ncudirighe gpa):er 1&05]9: mr(mbr sequence

used 1o _clong I_Eie 3 qeaét‘ thlizgen ]oifl)the %ﬂVZéthng Altzert%tn;'é? thel Eplclgo)iﬁyp cL:(Eience

encodinﬁ 4hcChpacerom@y bé imrogiveataly Infe the( frénarajeqidnbd agadl toZelync) thy coat
i di ns - Fi d 6:19) St 1. .
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protefSCdTeAR204 whth talspstefuscue tHei eithﬁ tlﬁmmmuhrsjcwﬁnm epar ed

001041 T SRR B GBS Siibe TH pfoge 18 Bgino seid: reteably

at mdst 36)78%In, méke Zﬁr&):raBE]CzQ rﬂibsﬂg 1} &ill forePpreReBl & Hes @ hﬂﬁﬂd acids,
for Exaérr‘lgl 2 St eg e crude fproduct was pur
furthgrmere pre @%Pt R Sl pRgre@eagiarably L mesteaming @b‘iic ked
[00162! UMM 1238k Shebit eﬁﬁ)bﬂﬁleﬁﬁé(af FERIARIACEEamBRS RidSequence of the
eluent to afford 2-(6

Spacqy W%Fﬁgﬁﬂﬁwma Arogp y‘vqswaﬁ&ef EPGEIPEGRE; A TANGGOSGad) SGG
and(@)?@’g(} CWajste solid. Step 2 :

ChI oro 3 fl uor obenzyl )-5-(betizo[d]thiazol -2-yl)p
[001%]| di nIponaprefsrred ppbasimenicihe at ISishermantigenss dlankied by at least one,

prefeﬁbgﬁ VAR C}ggjm% ?t ca ic}gng) oY %Ir zin?géehq %hi)ﬂé'%lg m*(% l%%t%ﬂéfg%%; ebggigﬁually
occurting Iwidhrothe gatfgenor am’écniljor astdodriatibe @méqn Thigglewsthe Weseaghion of
the a t%ﬁ?% Ql?éu'iarr (LI%I @S%Psul‘ﬁﬁé bocﬁdI f{) eql ‘tIeR’& eé ﬁleht% rﬂ%e}?_}éﬁyzsteines,

due was partl i one ween
whichnohywaimsic. th& hlatumhllyemmng a:;mﬁgumstmneoﬁ ﬂnacmagbnvm"lk)havmd undesired

disul%%%&)?l'f?%rgf 1, %bn gl(lg(/%cgg g ecgs%{l%é \\é\i?t&lg gle 61n§%en 1§ preferably to
be substftutf:dl qwahybly |by |cme@eﬂ1vec§ubsnimioﬁgma1a Ipyeférélbl‘yr biflsaﬁdesprawﬂed that
such élls Eﬁ%?ut]log dggslf Ql;)ltngltezrstge 1mmmgogg1§e|01r%59 of the antlgen ]gEr ex%r%) c, e ECL2

domdin gﬂechls @kiSts 3n hhtuRr 48 MRS bnd &uﬁ&bﬂﬁléﬂ Eg%ihalﬁ o @l 7;) eanyin):mybrane
ridin as a e|

recepts) Thps i “M"EF Pfifé%? e@@%&%ﬁ}ﬂ%s 01:@63 coglpﬂwmnmsts ofa
Colum): RT = 4.89nin: MB mz (Cl) [MH+= 371, 373; 1H
NVR (500MHz, CDOI3) d 5.26 (s, 2H), 6.61 (d, J=9.5Hz,
1H), 1.22-125 (m 1H), 7.41-7.45 (m 1H), 7.45-7.48
(m 1H), 7.50-7.54 (m 1H), 7.56- 7.60 (m 1H), 7.96
(d, J=7.7Hz, 1H), 8.11 (dd, J=2.7Hz and 9.5Hz, 1H)
8.11-8.13 (m 1H), 8.81 (d, J=2.6Hz, 1H).EXAWPLE 7 :
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17% as a white solid. Mp.: 168C, LC (XTerra RP1S8,
3.5mMm 3. 0x50mMm Colum): RT = 4.06mn; Ms mz (C)
wQ kdp326361; 1H NVR (500MHz, CDCl 3) d 3.76 (s,PGHEP2005/054721
5.27 (s, 2H), 6.51 (d, J=9.4Hz, 1H), 6.98 (d, J=6.7Hz,
2H), 7.51 (d, J=6.7Hz, 2H), 7. 83 (dd J=2. 7THz and
9.4Hz, 1H), 7.88 (d, JSZE% 800(dd J=l. 7THz
5Hz

and 8.2Hz, 1H), 8.28 (d, 8.81 (d, J=I.
cyclig B&L.2 1qﬂ)cyclz:)(Esz I® one further preferred embodlment the second polypeptide
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subsdduéiiily) dlﬂyﬂng BgiisD l?iﬁtdxidal)l@yblhfﬁiaﬂﬁﬂﬁhz(slz{)pH aleE@mii@llﬁde bond

formfi AP L0 0 RIS e B3y BLGSerone S BV THival Sp s agh M 8.0

and SeAidshe Ehl)ftlnlet ¢ ®aldi2dadandon el rglﬂtﬁﬂloﬂ ebdbx KREAERAr other agents
catalgq;tf Sﬁ?}ﬂ{lﬁ%ﬁ, Cr%}%ggn gqrcg C&llg gtrejl\g?( Ss l%ﬁg-logkégﬁegg@{,c{ystege The redox
shuffRy ﬁg’}ae&ﬁzﬁn Gy é&ﬁiﬂpﬂa&gl & %Mlhs,ddagd ehitHidd Bl 16 8QhWOexidized

. The product was further purified by reverse

glutaﬁwals Bre@r@lbdh% phftlesis ogidivinge M@t‘@b{aaﬁﬁ ofr qnlﬁzqsldp Agsiugggl glutathion

are T éx%lglel(in mM) 50,2, 5105, 8/1, 512, 1/1, 212, 102, 1/0.5, 2/0.2, /0.5, 2/1. Tn an
ohexyl met hyl) - 5-{ 4- et hoxyphenyi ) pyri’di n-"2( |

(cy
altemq}w@methed) he1gystsines &p r@cte@,m@ oxighizgd glytagroneider eéample L 50 mM)
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shuaffh 1) $% 7Sl hghlf 0,010 dol plgfefogiifor G150 o o

cysteﬂan{Q.—l 7103bM).3Jdbscqicty, (hddxidized . VAIHzprepardtidn, is did)yzed=iibthEH dgainst
20 “’#-)?ﬁs-’ AP B DaGY ) 3 S ot R 1A PYHERRFS) LR NaGerly T Proipd may

be 1njedled inte #ideH) te30Enrhkriogedicityostheidish1Bred Epitdpe@pd he:specificity of the

I éﬂ&‘@ Ior obenzyl ) - 6-oxo-1, 6-di hydropyri di ne- 3-car bal d
e““t%‘h &tording to Schene 2 The title conpound was
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13. 4nmo| hl or o- benzyl bronj de (2eq
by usig %‘H%Les SB°‘5 ;°f gfk?cPGP e al ‘EPPt‘}‘?BfZ %Hf’é‘d{ﬁ‘rqé‘e&éléeé‘n“?eﬁ@bset'“l”
the nfoaificEXAIPR |d%pﬁy1§% &R peptid3as 6t bRbiz6PRA lbbfpébiforﬁ-ﬁtlmg k&ated on an
under refl ux e crude tﬁr oduct was purified by _silica

ELISgcplatenthemnireasest eipthe platg withevaroys buffer qonditigesasles@ibgdnabove, and
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essenN?élTﬁf; 3 %Dr%ﬁ V\iﬁ)fg%48?%tégp%% WBed 3 fhe %oﬁﬂ)rgoﬁmstmg of:
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No-ETGPAACPAR GRS PR 1 REDETE 098y © Gus

G17 BHQUMNOCeAY; () Cat Ghrehn (SEQ ID NO:59); (g) Dog Ghrelin (SEQ ID NO:58); (h)

i G QRN T KRR T o b v

(SEQsID NOek‘I) fagd (K CORSECIR (SEQI NO9per at ure t hen AcOH
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VLP Sthiohé ﬁﬂlthsr prefdired ahbddeﬁéﬁt,ttmmegaad VILE, in Wakditi 6ho fis stompilobein of
wat er t he aqueo hase was xtract ed with CHC 2. .
the irgRHQR, %cqngy’é?s SR T Nﬁl?éhﬁamlrnmas rSEgeRpfOf said
evaporated. The crude product was purified by silica
gel chromatography (AT Fl ashsmart prepacked col um
259 Sig 2) using CH2 d 2/ MeOH 95/5 foll owed by
crystallization in pentane/diisopropyl ether to afford
| - (4-chl orobenzyl ) -5-((net hyl (phenyl ) am no) nmet hyl ) pyri
di n-2(I H) one (0. 12rmo| O 04g, 29% as a white
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According to Schene 8 Step 1: Et3N (15eq, 12. 0Onmmol,
1.68n), Pdd 2(PPh3)2 (0.05eq, 0.04mmol, 17.5ngy), PPh3
w@ 200808p670. 1| mmol, 41.8ny) and 5- brono- 2- PCT/EP2005/054721
met hoxypyridine (leq, 0.80mvol, 0.15g) were added to a

stirred sol ution of copper i odi de (0. 05eq, 0.04mol,
7.6nmg) in DVF (8nlL). Then et hynyl - 3- net hoxybenzene
(I.1eq, 0.88mmol, 0.12Q) mﬁg added and the m xture was
protefneig idiftbrent diom the Eusngretsin (OI 2@CEhRBPM )In aderthen prefiried embodiment
j . I
R
said proteii meseiem@ﬁorhcthd ayar &)nwstu@ aft (a@ SEQME NOYS®),SEQ ID NO:2; (c)

seQ I RE4Gr Ll SEEER AP da B PR A RERLIF A ond @ 2

muteiivet SE) D ANO:¢eor ((7Aﬂ‘lie lﬁf@&hﬁlrkﬁTdoamreﬁﬁﬁMeﬁPm | ominutéing thereof,
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3. 0x50mm Iunn n;
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ﬁam@eﬂﬁﬁie@%éfoﬁcdd@n @ﬁrcﬁﬁll@@%é(@bﬁﬁh\ldn), Silch s AdPypall 64 zﬁﬁimber stop codon,

Accordi ng to Schene 8 2: A suspension of

at the 3 pfhe W&?(l?‘ftfh’@ NEAFRRAS |eslc02mgntbﬁ rﬁs%yWYHeaﬁl% Wheagthe nucleotide
sequéic® {8 8XBlessed 4 TBct@thdsd hfotdidsonih whdaildeht leﬂé%ﬁg-&'ﬂl\’%sgenerated

stirred overnlght at room tenperature under H2 at
The egaprpepitie of APRPwall e gempried when thie riggnstatianymechingsy tehegnizes the

stop Fé 0}1%58 o8 %at]ﬁ R0 dn. Gk glﬁsﬁ)na&ﬂhgﬁgﬁce V‘évﬁlhbe'\ﬁr%cea— Bhen the

trate S concentrate under press
translafiéroal chachinrzy BupRyess (H-S(0P-cot dndiypice trytislass iy IRYA di ne

[00 1% 1 g ° n'gi? gf#:'né)re%rr%(g glagoﬁ[{%fﬁ Shé& }1‘%8%5%5 ﬁisoggﬁérﬁaﬁ%eg@g? 5ZX'P§05 of

the ik&ntioR 4drtist e:pm@rlses at least one 1mmunost1mu1atory substance Preferably the

immoftaNFbB AKRERT e T SeiftRARE Pl SAEREY o i eroup

consieﬁﬂgmkmd s mﬁﬁpﬁﬁtﬁﬂulﬁtqu ducteit hoagdss- (b) peptldoglycans (©)

B E o TR RN
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) or anp t ep eactl on condg)tioQns; our s, at )
olgongiReTiat, 81 GLUDUT G4 OO GRN (e pidhi(Ph G By () and (O
The i‘nkm&tan QR PR AL aﬂhﬁﬁn&sﬁlnlhalfdrﬁ%ﬂ&%ﬁé éﬁéféﬁﬁlﬁ}ka@ (eaStObréNTll-like

q Si 2, CH2A 2/ MeOH 98/2) to af
recepgo,r ga%tqq@gyﬁﬂq% émﬁmlye qon{pgslgpn gqagpcglly increases the immunogenicity
of thé Ldiﬁ}fo@ﬁ@ﬁ‘ zxd érﬂ)‘ﬁdegBrbna ([‘l cehbresﬁ&ﬁes( Gndd oD khe 1%9@00 d)osmons

as a yellow ol |. (XTerra RP18, 3.5nmm
ﬁlrth@olcgml)lsmg;frat least6.@nqri lmmwtmuiat@ss+ﬂubsmzce Iy bEHldﬁNR vaccine

com];ﬁ)gi%g%,r p%ﬁ%tlcg%lztz:gép%lﬁ'}bc ,&ﬁ%ér%%ilégﬁlﬁrég; %%\‘1%18,&(1 chronic

viral disasz, 1H), 6.60-6.65 (2H), 6.72-6.75 (m 1H),

o073 g B g Bl o, s

selected drogh tAtigrouft Iebns1sﬁn§df3 '(a) Atullaic adidof bécxolaPbritgid;4b) a nucleic acid of
viral R)I:rl%%fz @l_ Y ;1/1}93 ‘_%QZ ld)n %%I?Pyllsm %nmeﬁnty C?g @lﬁ)rkg ar?{ot&ﬁ% ﬁ&%}ﬁe-&randed

RNAS(@49 sibgle mtranded RN and (g) a nucleic a01d free of unmethylated CpG motif.
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. | nmo e
its eﬂélfmﬂaﬁﬁé?fﬁh@éfla{céw@i azéﬁeda heref rfﬁ*gfs tog, Is(t}?ftlf ¢ compgseg; of Jincarly

to the procedure described for Exanple 1 Step 2. The
reaction was stirred at 60C for 12 hours. The reaction
was filtered and concentrated under reduced pressure
to yield a yellow oil. The product was triturated from
di i sopropyl ether to afford ethyl

2 (5- (4 nethoxyphenyl) 2- oxopyrldln 1(2kb-yl)acetate
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in CH2CI 2 and NHAOH. The aqueous phase was extracted 3
times with CH2CI 2. The conbi ned organic fractions were
wor®beskend th brine, dried over Na2SO4, filter ePCHEP2005/054721
concentrated under reduced pressure. The crude product

was purified by flash chromatography over silica gel
(AIT Fl ashsmart prepacked glunn 15g Si 2) using
CH2C 2/ AcOEt 90/ 10 as el ue to afford
covalently Buked oonwirersz mpdiaidas)o It-ipdigdtysna mivjdcylap clfadn of nucleotides and
- - e . : eiq -
does %to}gh@%(%pa s% %‘ J(i)%/vn R%éﬂa:%:f Exe%&dg'&p Igt%sﬁig%ﬁ?cqgmlgla%g ingﬁlged within the
defin{tion2€3 fichaOmatid9Thd Wond Lbetwed ehe auéRritkles 3s FypigallP . i Sfrofierably
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1H)
SequepCfSe < Jeazfﬂ G of SrpphEhied) GG émucl%ﬁtl&aﬁ wibyp fgnkipg hase (pierrad to as
CpG (Iﬂotlfﬂqnh%)’ BHHINsnRNEd RNA- %‘3 i h vAKOUS 3 peCUTRAUAE. In one

St) According to Schene B: A mxture of
furth«z _greferred ?@W&R%Hb% {mmunpnuelcie agflfiucemﬁmfee or ponsipis)csseatiglly of, or

alterlﬁﬁ{/éiy CoefRfes o@ déHRRtand ROEUA phia®R! e 14 Step 2) 4-
| uor ophenyl am doxi ne (1. 2eq 0. 28mmol , 43ny

o011 hy A ORg DES¥artselr graboginecnt | the unmetsleies| Cpcsmalmngmgomeoude
comp;lsés]thé & erQ:e 355 'ﬁ'@bCG?(é@T ' egéuﬁ)ﬂ iﬂLﬂd X@ﬁresd'in_&l Bgc,qgotlde

room enper ature ours, at ed
Prefefabty, 3the agligontdiestide | aani eampaise apbouﬂr eebfmhllb dhoirn@0ated about 300

nucleﬁ@%t g.%retfé}?ed%%% lIJI??'c.anP QE‘GS %p?.“v'acé t?fﬁh{ \éguctlél&laﬁ e%ﬂt&lgs one or

conb ne or gani c
morevphobpHordthieate drodefataidans rof Nanﬁl@@pha‘te backbaxt. fneh alternative preferred

d und d e T d .
et PpGirolifie SROURRENE PR r pOGpE el aficuions
of th¢ phdsphate dhckivaid. 11 oag patfettd cibodimeht gheSurtdthydaed §pG-containing

oligoeclﬁggéé g’%}si%&&s@é@g@egg&geggﬁ%@ FEQ ID NO:94).

[0011¢] P. Tn 13&LC; fulther= fRefé®ed Gitdkddahde,Othe 9Minélhylatbd” Cﬁe&)fnammg
ohgo?lg ;)tltl%ﬁﬂSmn].:rv_In'ngSS; ggégq?p%%ggsg%m_&ssgw f? ?)gnalgr@slv%lg consists of a
pahn@r’d)mc @qﬂ&cé In a%ﬁ&her greye%eﬁ @mb@]dﬁ%eﬁtl'%id Gﬂéfﬂldroﬁnogs%gﬁéﬁce is flanked

by glgqq)ne npclggldeg’prgfe@blgm at j_q(q)sr? 4 or g;stltld@pre pm@erghlﬁ by 38 least 8 or 10
guan%es'ﬂécleéﬂd)es E?[no%ne 8 Qe@eréﬁn' %Jﬂ))md%wpﬁtgn&gylated X CpG-containing

|'uor obenzyl)i soquinolin-1 (2H -one (Fina

Ohgo ﬁdcoyairl@qs) opcesnsists ngf (&e CET: TGM%GGG&& i 3EQ ID
NO:S‘\% NaHVDS (2eq, 3.00muol, 0.509) in THF (3nlL) at OC

s added i soquinolin-| (2 H)-one (leq, 1.00mmmol,
[00113] 20dp) olies ufongblyi Nmﬁblﬁm@mgm(hnmhh@ﬂtﬁmécs rﬂ§91uen¢'¢1 ecomprises, or

serdgf3iE It SRS PRk Pt o AT REa 100 o vo:

70). (M,eq Velrgz Pidfonmed , erﬁhoﬁﬁ@)nt whs @ohhdig/lated GIpE-@tatiniog oﬂlgoﬁuhbotlde
ure

compwgcr:s 0{ gﬂcrzm %trﬁeié’ COIlrSIg S erS%en??c%lr o ﬁ)e aﬁtgm?tlve&agonsg% TT%' tg? sg%uence
GGGG’GI}(EGGC}GAIIGM (XG'MCGG@K}G(GGGGI’(SEQIIBG\I(Uﬂ d)e r vacu u m an d
o0 SHBS5o0S PR PR  SESite 8 5

publi@}ﬁameadommas @ndl AL BiSCIVREL isSIHEEPEGic eieym]m? rw@ ¥ foference.

wat (2*30 2*30nmL), hbrin
Detailed degerpiians qrﬁﬁmostwﬂwv éﬁbssfﬁae ey §t léfamtnastgwﬂ'fl%tpra/ nycleic
yell ow oil. The crude conpound was pur| fied on silica

gel using cycl ohexane/ AcCEt 80/20 as eluent to afford
2-(4-fluorobenzyl)isoquinolin-1(2 H-one as a white
solid (0.70muol, 0.26g, 74%. M p. : 107C, LC (XTerra
RP18, 3.5mm 3. 0x50mm Col umm): =3.76 mn; M5 mMz
(CI) [I\/H]+- 254 1H NI\/R(DI\/SOdG) d516 (s, 2H) 6.67
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guenched with cold water. The aqueous | ayer was
extracted wiwth CH2A 2. The conbi ned organic | ayers
wowee/0ss7ed over Na2SO4, filtered and evapor at BCT/EPIVES/054721

reduced pressure to afford the crude product
| - (3-fluorobenzyl)-1I,2-di hydro-2- oxopyridin-4-yl
trifluoronethanesul fonate 22 a viscous oil (0.90mmuol
0.41g, 90% . The crude proddct is used in the next

acid, snazp pauticHaript oligonudietidgsnonprisiag uomethyl@ed XpEr raae Reeb8lisclosed in

WO %moé’ggﬁ@%ﬂp&%w%)wﬂ/@3%§4 mn, MSmz (Q)

[00115] ( 31d-buwprofeend }tin)aedim(mt- ﬁtehﬁnnm;xqﬂtnmu!,dt@rpyuﬁsdmm R (rhikdd with the
modi\%&@ﬁ(g? rélg Ig]? tr]%Fe % eﬁ e@og’ fqen Sﬁtélﬁlimérs;tllrenu atory Sups s Ilq)ound to,

prefedabBr ﬁzidtyg‘éﬂanﬁd@)th@)ﬁddﬁ'ieﬂ VIEB.| Methods of mixing the 1mmunost1mu1atory

g ARSI BSSE UL oL (128, 0 TRy A0 At

the 1Iﬁﬁlﬁﬁ)dsdinﬁgﬁir9 sitb3Rnges AGRIBURE VIR S6vd Bbeﬁi dfsélbseEXﬁlWﬂ) ©3/024481. The
3. T was pur

entire ropBiealionsy ap WO BrHElG 03P Tast: e PSR edRl P, g thorcfore

inco &/at%e h@l%ltﬁ‘l!nu%ﬂi of Rfé@édcer FurthBendré tth@p&ﬂlﬁ@bﬁl-ﬂﬁ@lelc acids and CpGs,
0. 17nmmol 9% was obtained as a white solid.

resperAiyely, @ectﬁggelxﬁ@sliaaatmllse theysfprmome %593%@ AMeTeRyer MRy-specific
aCtIVBT)n_Of é‘cli% &rdfﬂ ﬂ‘le nﬁ@te %ﬁuﬁg%temtmaﬁéa@ly rédﬁ'g%!v?d ((j 500MHz,
[0011ﬁ]:2 1Hin @n@ asrpeszwhe zmyntloe Iaew@@ﬁ a ya@l@mmmlon Tomprising the

mod&%; r}u;%ﬂ(%’i%g g?e"{?}m%ﬂ Epﬁle an%Ztu{nmEEa@F%bl the ?@(‘Sc?ne%n{p%mon further

compjisgs, altwffer. TiHpne dabaiphdat, 21 vaccine compos1t10n further comprises an adjuvant.

The %%r‘h‘n‘i's%a]tfofx & WY 2185 n]; laH?l(/z%.’ )ﬁege goggﬁ? prior todéo%gl{p%pa%cgously
I din-3-yl')- phcnoxy

or afigr thﬁ)a&memtrhtmn of the 1nvent1ve compos1t10n Adjuvants e1ther facilitate targeting of

[ 2Fluoro4 5- t hoxyphen ridin
dendtiiy el SR bR R pRANa depitics G5 ROHURE SR fohfitioh 3 F1ocal
antige0dqpot) Eedamplss <|iﬂ’ tBepatrleﬁt dricaitjuvar(t 4nobide (aﬁd)preferably consist of complete

2-fl uoro enz brorrooyrl di.n

and _lﬂjé"mﬁlﬂ]ﬁ{?l (¥§) g’ld_]u ,u aunstlgsxo% de,aﬁ oneu(gll saﬂts and modified

muraﬂlyl'ﬂi’ﬁelpﬁdey Hueh zilﬁliv@ﬁlis Glr@ﬁiuﬂ:rz(l Jgeﬁ%ch 35 alhifimim hﬁd@ﬁ@é, surface
. according to the pr&)&gd re descr for

actlvgts%tagces-lsp.}%h 2% Lya%leﬁ o%go als; pq TR, ]Pqug 01JI emulsions,
keyh@l@ rlﬂlgﬁét Aghedam n@‘(ﬁﬁtr@ﬂeh&aalﬂﬁf)otétﬁiaﬂﬁ ubdI A IRBA® such as

/20 as eluent to afford

BCGlee‘ZU¢ Calipege-4iuernopndbesryyabycteriym papume RYghadiyyansyare glsp well
known2i€1I y)arto ?ﬁtﬂ(er ]ag]uQQHFD khat éarﬁﬂg 'ad%%%rx%cg?s';tg &I%éF]’ 'c&rﬁp&ﬁlohg of the
mvens.logxm blttl ammqt lnmtedztom\@smhesmw ipid lgr@m)noplnﬁi}latﬁr AdJuVax
10050521, 3F 3 OB B3 iy s LM M LTS OV, 8% 2%
and Vipgsordpl @ﬂwamctcdmdlogg Stdl @dh@rmijlmantsn@pdellmnmslmlﬂ@qry nuclelc

wia S s S, HUEE 9 ol 1 it

backbdh@l pi‘dferaihtye pbd.tﬁnhdmtlmiate ﬁloﬁlﬁfg)tlons Tht Glodificati@0@. tolk@bilize the

nuclelc cu{a tnae ra? e was stirred 1.5 hour at - 40C,
gﬁﬁjts at %omten‘perature then BBr3 (20nL) was

adICIEChdjitvantB @6ah alzd d)hxpnﬁeeaemxmre of st subs@sces.t Howedr, 4he term

. . hours at roo eratu reactlon mxture was
SRt SBED CAGEh S BRSO S B ey oL being the
modiBed VIUPSEF tBd @rebdie nﬁi&feﬂﬁiﬁl Fh& hol Witk $f spli€dbRsy tia! infr@dktimulatory

t enper r After, evaporatjon, he cr
SUbSEEREC; P{egﬁ‘aétbp ingupestmylaory. ugig: 35 g@%ﬂnﬁ éﬁﬂb@}odvﬁd VLP,
usi ng CH2A 2MeOH 95/5 to afford 1- (4 chl oro-
2-fl uorobenzyl) - 5-(4- hydr oxyphenyl ) pyridin-2(l H)-one
(14. 9ol , 4.80g, 83% as an orange solid. Mp.: 207C,
LC (XTerra RP18, 3.5mm 3. 0x50mm Col unm): RT =
3.67min; MMz (Cl) [MH += 330; 1 NWR (500MHz, CDd 3)
d 5.16 (s 2H) 6.47 (d, J:9.5Hz, 1H), 6 79 (d

o T — o g e e~ o~
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0. 67mmol, 0.20g, Exanple 2 Step 1) and

2-(4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an-
wQ200b)ppeenyl ) acetic acid (1.5eq, 1.00muol, 0. 2BGI/EP2005/054721

Reaction conditions: 4.5 hours at 90C. The reaction

m xture was nmade acidic then extracted with AcCEt. The

organi c | ayer was washed w bh brine, dried over

Na2SH, filtered and concelgi rated. The residue was

rathepmradﬂmem tdppidohedified VGP aphin addition to; ifiappligable,(thy immunostimulatory

oGS B ARSEEA L40s 258, s CREFUEhc vi.

[0011/)i t e $wlond preftref XhbodimeRP 1 v cimompmBoiticnOisTdeGut Lsuﬁra)ijuvant

Thusgih PR 4R eing oo ot SR Sen R o e ity

occun p\hﬂmﬁt )achdnﬁﬁtgfiyg #éc Qéaaim'dihg Sfl_]h&md? 5 thiet dadt @)atlaﬂ'nepnor to,
contegp@&%ggu% Q;rfllrllter dglg eﬁr%trlgn ofa t%g c\)fgcclmrc]agA%%d\%xna rTEous fc]a'af‘rture of the

presedt (rrefition( #- tﬁmhighobﬁﬁlmdgémhtﬁoﬂ tHayamq;oﬁumgodwﬁ liflithe dbsghce of
)acetic acid ( 0. 10mm| , nﬁlﬁ and
)

. )phen
adJu‘%%&ShﬁeaﬁhSﬁ@e(oz“m ?ﬁiJWé’E&-I CHeRF oIz e joccyrprgge of unwanted
1nﬂarﬁh'15!of’3} TR eIDYesHHs Y TBHR@hARNY saPME Corfern! i WX ackifidtibn, in particular in
Fl ashsmart prepacked colum 10g Si G2, CH2d 2/ Ac OEt
the vaggmation againg sgif 3ptigen® title conpound (0.07mmol, 34ny,

[001f8§%mna~°1‘ hé Yx%ﬂtﬁ)ns @Jri:h@ )(Mr,di)oses 18 eiﬁéth&tf: df X%ﬁﬁzﬁ%ﬁ 8 comprising
admipigfefing- t@emcm% of thpwrmvm (nser@lomta antam@@lwr &) hlunaz ¢ ggimal is

ey oo e, B e gt g s

humap, TBe yagcing nBy beladminidfcred’to8® afitheh! o & hyman By-yariods #AGHieds known
in ﬂ%gbart, é{u? i{uﬁ( 8?]_1|Tn(am ﬂbl_badm%i&éeé C{jy ‘]n:jgcu%E!Z ’inf?ig_ip)n, %L\l/t%h? oral

adminifiedtioaz of -dfhey | spitatldrphyptet muéthods- (The odmhﬂlgalm mzy| Jlternatively be

- J i d 2
ot Pt 00 b rotiPous’? S PR aPaTe. SR irppsaly,
intrajjcpittely) aﬂ@ﬁlﬂ:ﬁtahdsduhlg Avapbatnyg of Qoﬁﬁwf@ d\iﬁﬁﬂiﬂ:ditléﬁ include

The t|t nd S Sy nt hesi zed scyi bed .
el AL O ISEHRL e F T ATESEE KRB BB Bxamplos
of noﬁihkldedlﬂ- séiedhts dde ﬁl@ﬁﬁ[@ﬂle g1$PEd1, Py ethelede glycol Vegetable 011s such as olive
Iorobenz bro pyrldln 2(1 one

. 1= (4
oil, spl e O@a@egsterm rectbylglegle. fyamiges ol Tt diimpcan be
used @dlﬁéi@aﬁ rsﬁﬂ lﬂ@ﬁne‘é@iﬁz%ﬂ lchaB6k D¥ighd AsBpaEY. OMaL Ogr aphy
ver silica gel I T Fl ashsmart pr?Facked col um 25g
[0011§] o) Jae ﬁgtu@.@ @ezp;qg@lresp@nsgp;rbl?ecp ected by the nature of the antigen,
route2of (nﬁr(fdluctfoﬁ ifld| tRe Q(glﬁln sk and d@sagé h%gﬁéﬁ ﬁap@t’&%ﬂahlgé @f‘ tBe antigen,
{ % Yacetonitrile as a yellow solid (0.3
host ﬂ.@ﬁ{? gyysignpllipg factorp of the@mmupe rsygerrppn 8mmg,m5 ﬁquponse may be

taﬂo%% g§ %%@?"Q}bf%{nggﬂ?z b(_)tﬁe-grt'knéwﬂ' %emynand%tm:aZexﬁéﬁtﬁen%&f‘\?‘accmes of
the igveptior eRH-saikte de Jphasmytojomicatly | pgsipiabiel )if Ithe{rdadohiniswastsercan be

toler%&% @Y{ 'egi%%' é&{hﬁdg@”}ﬁg@%f ﬂ{eqlg&g ef] s9f %% '?@Jlﬁuénf’wﬁ{‘a&e'&ﬁ&]ﬁ’stered in

a "thorapgicalt)i mff@nyé pmbmny () ercat amomntlth:ﬂ 1rbdges ©.degiradphysiological

at 110C under 1. en_o
ofteol; Tyl P e s s RS o ke feler 8Y B it
[00120Fi dot dn lebfh)ti' Sdspae) e thieb nﬂ'eﬁnonl pﬂi’yiﬂml 3 Iﬂlaﬁﬂdifhl)tlca]n compos1t10n

com R B b TR QD ok Vi L 308 e

carrléivﬁWthl KhdcirRCofltie GiveRvatiogddiikyeretoSin inamcmell 1tbtﬁayn'§e in a form

t 2 s el uent. and recristalli
whic P?%B% g}}ﬁb“gf%ﬁe? pgntss qrether tap?qsw@@o% Lla§°rdmpr°wng

white solid (0.09mmol, 35ngy, 39%. Mp.: 231C LC
(XTerra RP18, 3.5mm 3. 0x50mm Col um): RT = 3.56 mn;

MS mz (Cl) [WH += 376, 378; 1H NWR (500MHz, DMSO- d6)

d 3.99 (s, 2H), 5.13 (s, 2H),6.48 (d, J= 9.5Hz, 1H),

7.25 (d, J=8.4Hz, 2H), 7.35-7.40 (4H), 7.42 (d,

384Hz 2H) , 780(dd 327Hz and 9.5Hz, 1H), 8.21
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Step 3 :
| -(3,4-Di fluorobenzyl)-5-(phenoxynet hyl ) pyri di n-2(1 H) -
wor®6sses di ng to Scheme 16 Met hod A: The tit|BCT/EP2005/054721

conmpound was prepared from 2-
met hoxy- 5- (phenoxynethyl)pyrldine (leq, 0O.46mmol,
0.10g) and 4-(brononethyl)- . 1, 2-difluorobenzene (3eq,
1.39mmol, 0.1 8nl) accordlﬁb to the procedure

the Qfﬁ@wmfedhef@mu@fanﬁk@nmesné pnéeriake switablonfor cusdi lnl preparation of

phanﬂ&g&rlca[ %f]pl‘ngém%o%r f% S;%X\?iﬁédn IP%:lm(n":’ '{'1’%]') s’our-lc_:gse 119(:“1 e %El\/IIINGTON S

romat ogra over
PHAMCFUﬁb@ISSIsnmES ((Dsoé,pﬁacclde Mack Pubhshlﬁg g:os( mp))us i ng

[001 éHZ i so s{hg\g yﬁ;ft'l\'tﬁﬁg élﬁpeft %gfll%v\éfl%on }}/rowges ay nsiétﬁlod %tatuggnor preventing a
diseabe, (dsortletlbf bmfoﬂigﬁﬂﬁmﬂi)tmﬁs- (nmemwmelt h&ibr)emysfaidjmathad bomprlsmg

adnng%ténggrje@ Q- 141]% (ﬁp:i umg %I@SW ﬁlf)])\ljelntlgg}-l\ﬂng vaccine
compbsitidiirion theMbvdiitidn OfFthe I{hMTﬂlabeutﬁzl&onydthof EQQMéhtlon In another

aspec,— %%%nt%pl;l pr%gld(gil a6usg60f( H;}e Tﬂéh%e% 2\5%1’ gg@gl?e( mangpﬁtunng of a
med12an;e¥1t for Iné tklimoht br, 2prgvegt50n7of%thfeH§e a"—!ﬂ);ordgr &ghys-uﬂgglé Bdnditions in
2H), 7.53 (dd, 5Hz and

an anjmgl Osrrrzhun?'elﬁ) EXAI\/PLE 26 :
[00132] 411?941@&?%@ thé Hﬁé&gﬁwaes 3 Iﬁaﬁﬂzﬁf gﬂ&i@dlﬂhoﬁig %oﬁlﬁéh)\FLP of

yrid one (Final Conpound
the lmvepuormpmpmlg the stspd b6 r(z)ﬂoptl@na()mﬁasleshaam ammlpgnde |sequence

enco%ﬁ% %h&gpélﬁl@r the fi¥ Toét LE(M&%UQ& &&%&ﬂc?%n&ﬁﬁgm%oﬁ%ef)@de or the

a So
secorid- r(mleehdemeqpezcef ¢ngoding the sgdopd Holypeptidesdd) ineframe{gating saghsscond

nucle((gltiggasaeﬂéen?g &ﬂr l)saic\}\grsséglg:‘éee Eécﬁ%‘%{l&cg‘ ?sﬁlgfg%lgﬁa a thrd%%gl%&?d% sequence

encodiing sdd Tustontpratomy (oY (opHerfal), idtir&dubing atstapnmetidny hich allows suppression

2- di oxabor
st g 35 g GBI s e ot P2 S S BreodE Segmggeo i o
host, pegdératfl P ubdee che cébdivian thatll:BeET@);ulﬁlﬁgje)dﬁ@Q@d(p&gé{ns ae Zﬁﬂ?lelof forming
reatlonm s.stirred at 80C for 4
said Ridifed Vi.B G man s ot et P et o Bl ohace
[00123]}s eXil afd z%ﬁedtvl thdindedtloh profides @rfgsidh Fromaepyigiag dpoBPcptide,
over Na12 1%1t ered ang} concentrat ed. Thg rude
whergip §gid] PplyReRtidp i fuadde ciRer &) N-of Cydermims e @gé*mnumfﬁ coat
protefd, 3% RSABlein &Eﬁ@ﬁ@f@@l@@'ﬂé@ﬂéﬂ%ﬁﬁg&' wileit pef&ably said polypeptide
CH2d 2/ AcOEt 90/ 10 as eluent to afford

consists (of 1c6f) émbmzaordsuarie%m gensist. ofa3 40,5mswt referabist frgp- stillgmore
prefera%lil h-9x aa?{?ﬁd) hads, ?stlﬂlt)l&)f fﬂr&bﬁ;{(i 13‘Ds1ﬂlnﬁof(eopr2ﬁm 3-15, more

as a pale ol I, XTerra RP18,
prefemblyyk @hqﬁlqgg ipraferpbly Rl 1=noramaie IMS;mgre(mfyrale%&mnmo acids;

and vﬁg?edlf %?‘fgl%ﬁg %H%Srcg aclej}}ezofl ?rf“é‘?g(%‘érﬁ?o[ b] t hi ophen-5-yl)p
[00134] dilm a@(cherwaﬁamdAubgdlmemgthle poSpéide tol e Bsasigo the tam@nus of the

I l.ar
con B SRR iR JroRBIR L alblal 5 h8! 8, iy g
preferabBI- kb@ than 26 amlﬁcé Ia01H$ -roore préfegbly lesd6hmmil 5 aﬁmitﬂg)ldsaleden more
refera Q! nnl% [rrl 1& ophene (1.5eq, 0.29mmvol, 0.06Q)
P c?cyoFcT I'ng 'S rsocedure descri bed for Exan'pl el
[0015] ep 12 oneTm&he:rrpuefenm anhodimeng shapolydeptidet i Wuskd asﬂhe N- or C- or to

both TGS l he B A58, SR S PSIEo RS APIPAGORRE b Bpothe eroup
consistit dTy(ay SEQHBN(D 4 ?(lbb SBQUDINO G| (5 SEQC[D)NO ap f(ﬂl $PEMDAEE7, (o)

to.afford the ti ound (17 99 as a
seQ Nt (b SEGubpNO-8 S5t b musirel Ve a9 o RO.4)
3.0x50mm Colum): RT = 5.03min; Msmz (C) [V +=
370, 372; 1H NWR (500MHz, DMBO-d6) d 5.21 (s, 2H),
6.55 (d, J=9.5Hz, 1H), 7.19-7.24 (m 1H), 7.26-7.30
(m 1H), 7.43-7.49 (m 2H), 7.57 (dd, J=I. 8Hz and
8.6Hz, 1H), 7.80 (d, J=5.4Hz, 1H), 7.95 (dd, J=2.7Hz
and 9.4Hz, 1H), 8.05 (d, J=8.4Hz, 1H) 8 07 (d, J=I.
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hydrochl ori de (Final Conpound 6-23) Step 1 :
tert-Butyl
waA2@0bA8267£hl or o- 2- f | uor obenzyl ) - 6- oxo- |, 6- di hyRPCDPR20DE054721

n-3-yl) phenyl carbamate According to Schenme 19 Step 1:
The title conpound was prepared from|-(4-chloro-2-
fIuorobenzyl)-5-bronnpyridgg-Z(l H) - one (I eq,
2.81mol, 0.89g, Exanple 1°Step 2) and

[00125] ( t dn ond hirthey aspedsothy [ i)eeniioroplowidys b andedtisle sequgngel creeding the

fuswé' 8%9@8}’ thF :lnv%gt%% 6%% g&gleaddt eggen 1%%%?18‘9’%% %ﬁcrodpf ?y more

than ®DE. nuib'laeuder suqeeq@eso ductto wxs dpgmerhcye df hl;e geﬂenc acogel Thus all the

chromat oqr T. Fl ashsmart acke
G TR ent e i PO e SEBRREER g Bl o prpessed
by thepfesend glvedlion ce Wi th acetonitrile to afford
tert-butyl 4-(1-(4-chloro-2-
fl uor obenzyl) - 6-oxo-1, 6-di hydropyri di n-3-yl ) phenyl carb
amate (2.1 Imol, 0.90g, 75% as a beige solid. Mp.:
208C;, LC (XTerra RP18, 3, 5nq; 3. 0x50mm Col umm): RT =
4.82nin; MBS mz (C) [ MEFOMEIES 431, step 2 :
I-(4-Ch|oro 2-fl uorobenzyl ) - 5- (4-am nophenyl ) pyridin-2
(I H -one hydrochl ori de According to Schene 19 Step 2:
HO / di oxane (10eq, 4M EXOBMPLE has added to a sol ution
CoftrudtRhlor BMEr}ﬁds for fusing antigens to the N- and C-terminus of AP205 coat proteln
4-(1-(4-chloro-2-fl uorobenzyl)-6-oxo-1, 6-di hydropyridi
n- 3- yl)phenylcarbanate (leq, 2.00mmol, 1.00g) in MeCH
[001£7gom-) Vtlen JeferrdCio (REARE ﬂeﬁﬁnﬁ\@éf ﬁi’ﬁ(ﬁr t Eﬂ)rt i uijﬁﬁé lﬁﬁng work
80C, then the solvent was concentrate d Et
descrahgd bdlowTthe tesm| "Netemaigusf' ir¢fens taeidie firnd Aéhmr@dnqt to ts}ac eilt@hl Methlonlne

[001i (4- CI oﬁ£g%o?3‘f§ loadﬁ’gﬁlp 5{6 YRt éﬁGgrs Neo and Kpn2I cloning

sites Wﬁhﬂl&hﬁmicleld}xcﬂﬁgqueﬁi@@/@odag far 1he s;geerswthle (N—teanus of ZKGAP205 coat
LC (XTerra RP18, 3.5mm 3. 0x50mm Col um): RT =

POt 18nin: MS iz (Cl) [MH += 329, 331; 1H NMR (300MHz,

[00123/E50- dﬁ‘)nsdco'ilsﬂ:l!ibtlan Fihs (thadesby PR, usingl PAP38R5Y (SEQ B Nd):3) as

tempt]a&ed antg%fing gg_l?p%wér%l}gl o g?fll_l)](g%q Iél%édé coata%lsn?%’]@ézé‘? ’and a

downégr(iag/npé)ﬁﬂwr -ll‘r'26 GBEQamd N®: HHeontaldihg a SHAGIIL Srestddtjon site. The PCR
fragment g ge%ted( witeieat 392 Hindil a8 slepgd jn e 52 FesBictiphfs gnto 2
prmrﬂegﬂtqhgempwgﬁlﬂt}@ngwpet hyl ) acet am de (Fi nal Conpound
-5) Step 1 : tert-Butyl
2-(4-(1-(4-chl oro-2-fl uorobenzyl)-6-oxo-1, 6-di hydr opyr
[oo13¢i n- 3(:&&&@%8@%%&&%‘ shé{?hSGT&\Q}dGédis@s B Wicol and
was prepared froml - (4-chloro-2-fluorobenzyl’)-5-(4-

Kpn2i 9lepwg giigserithin thy npel¢ip acid pequpncg geding fog said) sipoerab the N-terminus of

: > 20 Step 2) and tert-butyl
Mz(%—%%rg%ﬁﬁéar bamate (1.5eq, 0.90mmol, 0.1009)
[0013d cor diThyg coostrustionp wes aude by PR niingd7§-2ras Bxtamplats 928 using an
oy 0TSO TRRIOEHEhal B B4 B BB primep R
1D Nﬂﬁ)cnmalamgrgaﬁinglﬂ( ﬁbﬂicﬁbrastesn'ﬁnetP(pR Epgrodne ovas digested o NcoI and
Hmdé& ?%T &?ne ' %{3 élm(eErtestrslcc:)t{o%os}test igto%fdbqggj resuftlng in plemld pAP382-2.

chl or o- 2- f | uor obenzyl ) - 6- oxo-1, 6-di hydropyridin-3-yl)p

oo K RS A Mo o e 05

clomﬁg sttes4witkd i the nﬁ@mﬂfaéld(sﬁhﬁen{:dvbﬂding fot FaidsPacer St @ Z-terminus of
- (4- Chl oro-2-fl uorobenzyl)-5-(4-(2-am noet hoxy) phenyl

Angipi“}??'iﬂﬂ?tﬁmZ(l H) - one According to Scheme 19 Step 2: The
title conpound was prepared fromtert-butyl 2-(4-
(1-(4-chl oro-2-fl uorobenzyl) - 6- oxo-
1, 6-di hydr opyri di n- 3-yl ) phenoxy) et hyl car bamate (I eq,
0.40mmol, 0.1 9g) according to the procedure described
for Exanple 28 Step 2. Reaction conditions: room
tenperature overnight. After trituration with Et20,




acetyl phenyl ) pyridin-2(I H)-one (leq, 0.20mmol, 80nm)
in THF (5nL) at -50C was added a sol ution of nethyl
wore@nezesm brom de (3M 1. 3eq, 0.30mmol, 0. 04ghCHRP20D$IES4721

reaction stirred at -50C for 1 hour. The reacti on was

guenched at -78C with saturated aqueous NH4C . The

reaction was allowed to vvargno roomtenperature and

diluted with AcCEt and the? rgani ¢ phase extracted
[00133}3) . Thies consthichedway mads by PCR otithaplasmié pAP233-280I(SEQ ID NO:3)

as ter(lﬁ{gés u I é an Iﬁ;}ét}eg{l ggm%g;?l 2550 @?‘ﬁ;\‘éﬁ ﬁb%s émggfng %?ﬁa&?% downstream

pnmﬂprCﬁSﬂt(S@Q APMNO 8y entanihg dhdHal3] (rédtrTcti%lna;ﬁhS ffe PCR fragment was

digesRAPRE SO B R T B TbnedOon e shRErd AR s s e pb1o,

resultmglﬂpm@inmmhmzm) 5-(4-(2- hydr oxypropan- 2-yl ) phenyl ) p
idin- 2(1 H)y-one (0.08nmpl, 30nmg, 36% as a white
1)) 'y p.: 157C. LC (XTerra RP18, 3.5mm 3.0x50nmm
[00133pl urm)Con%cF 485-86MdditioNBofim AodgCG)rA[dv}d}SJG sﬁ&@r aB®6 KpAH and
Mph151 Oiécl?%lng lebs wi O@g ?n&clelj:_agldﬂqgmg fP“) it atfigfl tyrngflgus( #]) AP205 coat
proteﬂﬁ) 7.43-7.52 (m 3H), 7.84 (dd, J:I. 8Hz 9. 5Hz,
22 (d, J=I
[001315')2 Di ﬁwfcénwmwws@?@@w ﬁﬂ%fb H%melay-] UYsEgrangippiream
pnm@r 5ol 4‘5%?? L] N®'7? Corftihin g Yo e ARy nd ReadBYrHaG Y2538 gsﬁ@ ID NO:
Schene | e conpound was prepared accor
9) cqn@ug;(glﬁ»mhémj[ Sm_splcgom sisgpr The PCR fragment was digested with Xbal and
| = (9
MP”H”?’e el M s R BERT rko ¥ OBY s ?%9%%9‘9 (oS-
(1.5eq, 0.70mmol, O0.109). Reactl on condi tions:
r j t L, |
1001-’&,1“ SoimBl P18 SRR aae s o Dl ?%r%ésﬁ?dn%{ﬂ% bt arc
referfe] as hs B, t(pAPFBH 382 dp AP3 829m408| (RRP409Y ehd A&X W%)@)Cﬁereafter for

the s%( t‘f@%@}-‘[‘%&rﬁ Ot[)%/ goglaﬁﬁflngéeex%]all eapltglgsg%en/tlgén% ayeeﬁ?eg c%%le{i 111%0 the

abovsdésbldbedl\ieaoﬂs 123C, LC (XTerra RP18 3. 5rrm 3. 0x50mMm
[001@'03@13 ,p&ier BI‘T Eﬁﬁ_ 4%%?@?? Gf g;np on IglP_IBI Zégfew%#ﬁryggnstmct
378 Wt eﬁir&sse@as%scﬁlbgan EXAMBHE, 2, Gnd the (a§15em‘51§17t0 3RA.P Wid) demonstrated
byE7'_3_c21§§1g1’unJT Sff !HéE‘E’logﬁ a?s(siayg 04 (m 2H), 8.08 (d,

1- (4- Chl oro- 2-fl uorobenzyl ) -5-(3-phenyl propyl ) pyri di n-

2(1H)-one (Final Conpound 7-08) Step 1 :

2- Met hoxy- 5- ( 3- phenyl pr o%l l) ri di ne According to

Schene 22 Method A1 To 2n of _

5- br oro- 2- et hoxy g»egglddm\ﬁdo@%sm% fQeme! . 0.500) in

THF (4.4nlL) at -73C under nltrogenp was added dr opwi se

n-butyl lithium(leq, 2.5Min hexanes, 2.70muol,

10 : r - gt Folg :
o013y Ot 0000 S R S8 S A8 Guf ot
plasrﬁdAAn@)edlqult@tel\md papared 1FHFin<(0|l1tha)i ava ndavidiabl CdlDUjp\&f@m on agar
conta-{-nqe ?ﬁg ho hpibi }n;’l ko vvarfn %Iuni (r(:)oe gnal?m%p %1%/1f gmp*cﬁhn ind growing
the duhune ov'ﬂ'mght @n ¥ i ‘Cnwithsut hiaking) 6tbr akproGion; the uwateghtamutiure was

1th . Et20 .The o phase. ..dri ed over.
a0 M p g Srep BT P st Puag DI end dtieipe 20
mg/l Pmgficilih@nd grwitingf the cultuddGericd dut atBTi °€ widsvigoréusdsation for 14-20
rj fl.as hr o p Q,er silicagel (AT
hour“lgﬁﬁg%‘gﬂjﬁlcgﬁleﬁ &9@ FJE‘&@"&S ycl ohexane/ AcOEt
97.5/2.5), yleldlng the title conpound (0.46mmol,
0.10g, 17% as a colorless sem-solid.LC (XTerra RP18,
3.5mMm 3. 0x50mm Colum): RT = 5.08mn; Msnmz (C)
[ MH += 228. Step 2 :
1- (4-Chl oro-2-fluorobenzyl)-5-(3-phenyl propyl) pyri di n-
2(1 H-one According to Schene 22 Step 2: The title
compound was prepared according to Exanple 6 Step 2,
from 2 rret hoxy- 5- (3 phenyl propyl ) pyridine (leq,

~ AN\




Step 4 :

| - (4-Chl oro-2-fl uorobenzyl) -4- net hoxy- 5-(4-nmet hoxyphen
wQ@ kgopwsietd n- 2(| H) - one According to Schenme 23 SPEPEB2005/054721

The title conpound was prepared from 2, 4-

di met hoxy- 5- (4- net hoxyphenyl ) pyri dine (leq, 0.20mmol,

0. 05g) and 4-chl orobenzyl - _2-fl uor obenzyl brom de

(1.5eq, 0.30mml, 68ny) acé rding to the procedure

descri bed for Exanpl e GEXEQQ?EE3 Reacti on conditions:

L

prepacked col urrma?_ﬁ@t@&ﬁiﬁ@dmuhgmmzpﬁcﬁl\/bm 98/ 2 to

ol (o Clonik ST BRI R R 3t R CBRRTS Sifie KPS hiprpteing g g

48% . LC (XTerra RP18, 3.5mm 3. 0x50mm Colum): RT =

[001 623”3 The %%%@ge%%$n’go§§egfﬁeg§ e?dgﬁﬂf%égg%&%m D

NO:19) 94s érSated]-lH) annbaliBg tHo Qﬁgdaﬁﬂeéﬂd):s — dligd8:196 SEQ NZ)"D 1) and oligo

7,20-7.30 (m
2197 (5E3) (IR 6By ik O3 s kapient i Bisrhduily SHEAAS pYp iR and
cloned3h #d) sam@ R&tr{ b Sites FROPAPAGH-44 £ pAT40B-61 under the control of E.coli
2- Met hoxy- 5- (4- met hoxyphenyl ) pyri d| ne According to
tryptephae Aperon WRMRISH Tihe repuléing peusEuUdH¥Pound was pr epar ed

$80d. 1) EX ) phofin 3 GSGAH
8- ﬁqﬁ%&ﬁg gogrhret)hoxyp)k/)rglc%ﬁtne (1ZGflsmTD 2p%pu?(>189) and 4-

420-TRb{0K ¥R HG 1 f)borpe%; & bidtdin 8 GANOUGSE — BPeptiddIen
purified by flash chr ormt ography over silica gel (AT
Fl ashsmart prepacked colum 259 Si 2, CH2A 2/ M eCH

5 R A AR )

3.03min; MSmz (Cl) [MH += 216. Step 2 :

ordy ¢ OTRHTR DAL IR SR A
NO:1®onpes otated Sy pn@aangdwmohgnndclmguks E)lgnbﬁﬁ) 6SER &P NX):13) and

ohgozg %’g] n(ﬁomé%léi; 'l(he c 9 Hne nelglcyl %p %es%g r\]xg} (]llco an §pn2[ and

clone@l in ttEQaméreiﬁmmi sits D@he VMEI)ADS’V 8€2‘)zﬁﬂlﬂA|PGl$—2 5 hours

0C and room tenperature overni ght. The residue was
Therﬁ?qltlltlﬁrcgf‘%’&wwr?h pentane, yielding the title conpound

s T 208008 o CREEES S M i

the cRadidg picedurdarnino acid 14 of SEQ ID NO:1 was changed to aspartate.

- (4- ( Met hoxyne ) benz - B- p ridin
12} e A TN s S AT LBt
Construétét 4 {2y 20\ 81 h§dni DDV refierted-to as 418, 420, 421 and 422 thereafter

met hox phenyl)pyrl din-2(1 H)-one (leq, O. 25mol |
for thg s Sighiefty 55% 1. 5eq, 0.37mmol, 18ng) and
i odomet hane (3eq, 0.75mmol, 0.1l g) in DMF (2nL) was
stirredat room tenperature overnight. The crude was
diluted with AcOEt. ThePstifigatior | ayer was washed with
[0014%t €1, sehiisd 3%&%‘){\3%%%%%& b GHoRak BY RBHRIEC 20 mM Tris-

under reduced pressure ue was purified by
HCI, pHakhwith foiybEDgAzpa y Sbmd NaCl i ca gel (AIT Fl ashsnart

[001&*‘]]&'0t : tf]%g %sg engregﬂflﬁ&ﬁver %CAA%/ ,é%?tﬂt) Spo ed%hgédn@actlons

weresiotther. puvified : by7 261 gﬁdl(emouluawn@lfﬁgatlﬁn SGmcedtrﬁwﬁi)wﬁ]the purified

m z (CI) [ MH += 336; 1H NMR

proteed el B 5 ) LTS S 4 s

(s, 2H), 5.15 (s, 2H), 6.50 (d J:9.3Hz, 1H), 6.98 (d,

J=9.0Hz, 2H), 7.25-7.39 (m 4H), 7.49 (d, J=9.0Hz,

2H), 7.80 (dd, J=2.7Hz and 9.6Hz, 1H), 8.15 (d,

J=2.7Hz, 1H). EXAMPLE 35 :

1- (4- Chl or obenzyl ) -5-(4- (et hoxynet hyl ) phenyl ) pyridin-2

(1H) - one (Final Corrpound 2-25) Step 1 :

| - (4- Chl orobenzyl ) - 5- (4- (hydroxynethyl)phenyl)pyridin-

2(I H) one Accord| ng to Scherre 25 Step 2: The title




met hoxypyri di n-3-yl ) cycl ohexanol (leq, 1.21mol,
0. 25g) and net hanesul fonyl chloride (4eq, 4.82mmuol,
w@2®8n827eaccording to the procedure descri bed POI/EP2005/054721

Exanple 4 Step 1. The crude residue was purified by

chromat ogr aphy over silicagel (AT Flashsmart

prepacked colum 10g Si C2, 3 AcCEt / pentane 30/ 10 to pure

AcCEt), yielding the title gonpound (0. 76mmol, 0. 14q,
[001489%) adDisplayoifdid @gigeroth tett@l mz.mrlblahltl@l ELIS}A,@Vhﬂe the peptide D2

was i@%ﬁ%@?‘%c@ﬁ@a&[ﬁg né)xii/ arc]e t@gpyr : ne %@u&k PDP and

coatetl @nSnHEIITBA atStvdple3he VREs tisplhging th@ﬂb’ljp@tlﬁﬂ&/em 1amhamd w1th an

anti-]?& %\?y&]ﬁ“ %%gtél?{lyﬁgx %{ﬁ%@(?é&e %.Hloﬁl é’f‘(tFla &sseglblfg rlr]‘?%gfl VLP. Detection

was perfodagd wileaddnkeyartiorabibit HRP $onjdgatdiou r s at room

nper e. T urlf
1001434, oma%]gf‘) H%WQWI(E)@&&BP %‘Eﬁ‘% fthe C- terminus with
citheP the [3B6K Ofl the Qb ¥haddd§) ihibRed t&'@ﬁdﬂg/ﬁf @t ari¥iBDD hntiserum to the D2

pepti %5%?482%@ tt%ﬁ‘gslet@'eg as ey 5 onpoigécjnlgstg agsgf?ﬁlby@%gfgdm’wwng e display

of thoCDh %Bil)de oftheodtificdVTRs abembled o the [fdﬂf'l“u"éronf&emﬁﬁ@ 24
1- (4-Chl orobenzyl) - 5- cyclohexylﬁyrldln 2 - one

[00146} ¢ or diFHEharEORSe IglsREomEeragraphssof alfHaur mpdifc Woawaﬁqﬂa%v gel
filtrafSPRATRALAGHAE Msiifibly PriEx APl € 6 Step 2, from
5-cycl ohexyl - 2- nethoxypyrldlne (leq, 0.30mml. 57ny)
and | - (brononet hyl ) - 4-chl or obenzene (1.5eq, 0.44mol,
92ny), then purified by chronmatography over silicage
(AI'T Fl ashsnmart prepacked colum 5g Si 2, CH2d 2/ MeCH
98/ 2) then recrystalli ZB2YAMPLEet ane/ di i sopr opyl

Imm%{}/ﬁdgso\fgﬁ edalnﬁ %nélgﬁ‘?ﬁ gtﬁ{}ﬁﬁ&@%@%ﬁ %Qt@%pfg%gﬁ@?@?ﬁ&f AP205

3.5nMm 4. 6x50mm Col displ)yinghc B2Gepide n; M5 nlz (Cl)

[ VH += 302, 304; 1H NWR (300 MHz, CDCI3) d 1.07-1.43

(5H), 1.63-1.86 (5H), 2.13-2.28 (m 1H), 5.08 (s, 2H),
[001437] 58 ( Micd @3 @H.Zgroﬂ;ﬂ)werﬁlrﬂﬁur(lﬂad sﬂb‘c&tdﬁbﬁ;sly]dﬂ) day 0.a2Q-14 with 25

ug prﬂq}ns égmmnggﬂgoﬁs 1%67 2(? 81 4% 82 H?l 423 231hlch are tlgereaﬁer referred to as

418, 42((, 42Qﬂmgbﬁibzptbt):m5 weft-dilted ax ¥ pha RyluhR)ofaao fitid PBIS) ard 00ul

Wereique(%q ﬂ%ﬁlﬁ‘gpéﬁ‘gf} &éu&i ﬁ%&?@éi@ apimalpAnimals jepchled opyday 14

and Z10andcthe BRibédy @sﬁ‘(ﬂlséwas-r MBashich i art BIISAU Bric S \F&h@]ﬂ%‘f @i peptide
from 5- br omopyrazin H).-one (leq, 2. 86nmol s)

contaiipe lhﬁ(aévmtsml}ee&éﬁrﬂt #F dblisrione wes coplpd ta. Wﬁmg the
cross%t&&ggPﬁlﬁ OﬁfeCfbﬁﬁmtgcbohfﬁ Satl WS REMEE o%ﬁgﬁt' #2¢C fBihding of the sera
le 1 Step 2. "Reaction conditions: 3 hours at 70C
was deﬁecmi ew@m Horparadishieeoxidageigoaprsmese\e(s conivgard. ed by
ash vV, T ’
e e A S
peptitle whilf 0o Hinding 41 sirh v d%m%d with ﬁebmmmpgmaz,i showing the specificity

or of Y0, AR el 0 B B g o

averayb titdr 20f (tl‘iéi jhrdeMdimals 3G6,103W2+ 8680 forZonstruct 418, 1:10200 + 3000 for

consmc&ccdr (82?5@6%18?100 né&%ﬁ'g 219&( g%ﬁ?ﬂ% i% ¥rrac%hs 2%1&2% on

was prepared froml-(4-

chl or obenzyl ) - 5- br onopy ﬁﬁé#ﬁ%i?% H) - one (I eq,
0.67muol, 0.20g) and 4- henyl boroni ¢ aci d

( t10aemy, e,@r@aammd, pueiﬁ&atﬁg)ofﬁﬁeﬁzmdieagmmoﬂmm@ aRpRgids the
described for Exanple 1 Step 3,, Reaction conditions: 1
hour at 80C. The crudeAﬁBB&@@E“Vas purified by flash
chromat ogr aphy over silica gel (AT Flashsmart
prepacked colum 10g Si Q2) using CH2C 2MeOH (98/2) as
the eluent to afford | -(4-

chl or obenzyl ) - 5- (4- met hoxyphenyl ) pyrazi n-2(1 H)-one
(0.47mmol, 0.15g, 71% as a beige solid. Mp.: 133C
LC (XTerra RP18 3 5nn] 3 Ox50nn1CDIunn) RT =

P — NN PN IR AN 7 IS/ AR L




was added (1.5eq, 1.62mmol, 0.25g). The reaction
m xture was m crowaved at 180C for 2 hours and 1 hour
W@R00808674 The reaction m xture was quenched wi PET/RR1005/054721
and the aqueous phase was extracted with CH2O 2. The
organi c fraction was washed with saturated NH4OH
solution, brine, dried over Na2SH4, filtered and
concentrat ed under reduced Bressure The crude product
was plenifig etthpngiollipeptidget the Brtomunusgnf &FR05 ¢oar firotein
FIl ashsmart prepacked colum Si 2, cycl ohexane/ AcOEt
90/10) to afford 5-(4-
[001498t hGhy fagmedtioptmgiforothe 2ngicoppéptido DRWITHPE,| SED HY Néhé5) was

8 8 e RSB i e Saarre

ID NBPIS, Ti:. GiainedFrxiafrmasiipesnsd)withRlpr2] 4ndBfph NL03NMEddiancd in the

cl). += 337. Step 5 :
samets Syl B 5 G TP AATASS 44 % BRI Bl HdRb e PPl Ecol
trypt6pgh@n dhkor prometegonpound was prepared from
5- (4- et hoxyphenet hyl am no) - 2- propyl i soqui nolin-I(2
0. 20mmol , 66nM) accordl ng to the
The ey oneicisetf:

descri for Exanp The crude
441 ﬁgr(g‘tf’ﬁg &%"f‘fﬁurﬁs’%gacwpwwu V%%d?]fsopr opyl
442-PY(BREd b9405-61)d 1205 cbdt protchh L QJTAGGGSG DRVYIHPF.
5- (4- hydr oxyphenet hyl am no) - 2- propylisoquinolin-I (2
H) - one (64mol, 20ng, 32% as a brown powder M p.:
L70- 1dng bfiné x;;gmgfm%t (8 NGk IO meiﬁ RT

+= 323; 1H NMWR
[001@]/50&1 gypt@e omg@ alptno qp1d7 se_gpgnce mWﬂ{ﬂlb {SEQ @@Fl 5) gs referred

here1%"zos Aﬂ%g 3 }_éepﬁ% (TRe @%neznz cSdin %tfor e Ar%f{?’l Sqe W Zrer'gﬁed by
annedliHg, W@ Gf@opdcleqllﬂa 4HAigoR. P 8 (SE©QD7 NO218) randAdigo 372&(SEQ D

NOJ}?'?%— (I\iﬂt%oxy% éﬁgeﬁ% ?éﬁgtpr opyli soqw k@[ﬁ?a ‘&%I}e-dolﬂéhe same

restri¢tianrsitks i@onthowrtbrd gA PBI/B- B’tndﬂnAl’382 -2.

4- ( 2- (4- Met hoxyphenyl ) et hynyl )i soqui nol i ne Accordi ng
The]%eg( 8§1e 2 49 Step 1. The title conmpound was prepared
446-6 r(bavedien RTRMDI S OGO HTIR VYIBIRHE-eGSGE .~ Ap206 coatlprdtélg) and

79 Gt IR OET B Gt orS et b

[00153] ep CbnstiieR - 94407 didbicand 4470Grd Rferréd RO Y 41, 74X 446 and 447

crude product was purified by silica gel
there@ir‘ﬁ‘g?féﬁ%%‘gﬁﬂfltﬁ\p‘?lﬂg" Fl ashsmart prepacked colum Si O,

cycl ohexane/ AcOEt 90/ 10 to 80/20) to afford

4- (2- (4- met hoxyphenyl )et hynyl )i soqui nol i ne (3. 11mmol ,

0.8 Ig, 59% as a whit e PyBfigaion C (xTerra RP18, 3.5mm

[0015%%0)(%@%' lywa)b(y ke Tinws %%@ientha\b@ B in(£nis- {)Wré"d‘lyms buffer
4- Met hoxyphenet hy dz I soqui nol i ne

contayeg eﬂgﬁgl lvasizss@hemﬁeo > 8o ‘Sweqn 29 folfpreed: byt ylsasppingivnn Bhalgsate was

clarlfﬂard oty pﬁI ngﬁ %lﬁglﬁ As)atlesloan& t]ral% P?llrc]ate reﬁ(tracted with I#ﬁ%lruffer yielding

lysat@ 28T]QF) supcpetanlis rvgere daetdaﬁermlm@edl dwréher) by @rqommaﬁgm of gel filtration
di tions: overni ght at

Stepsg%@rméﬁ%m&énrﬁ{ﬁ ‘pfrgm %ﬁ‘?&%‘%ﬁ%gﬁlf ied by silica gel

The apm’omaabmgfrapﬁl}raﬁm Sfeps|fersdasinemstryst @np dedeabiedcio ithenfollBivify:

| o ane/A 5/ 15), t,0 affqrg,4-
Consiy %I 449 ? sate aF : S%%tlf}lrs% g nI % )eSe]zIT ‘ng m(%i) ?B 61(3% ggn, a Egl%arose 6B
COllll’ﬂIS 'I&le ycﬁ:lohd)bysale bvas lo&dedXitaiona (RPAR, th&. dnra G L-3B @sbamim

ConsiPity 475 il iy BRE RBERL A st ER e ST At Bpcgerose

6B cdsl@m]s(m@ae 2 2%hs St badéd obECL-UB| Beild 6P SophstoswesB ¢hapar ed
from4-(4- methoxyphenethyl)isoquinoline (leq,
1.33mmol, 0.35g) according to the procedure descri bed
for Exanple 38 Step 1. The crude product was used
wi t hout being purifiedand yiel ded
4- (4- met hoxyphenet hyl )i soqui nol i ne- N- oxi de (1. 33nmol,
0. 37g, 10096 ‘as an orange SO|Id Step 4 :

T . o PO L

14




According to Schene 4 Step 1: The title conpound was
prepared from 2, 3-di net hoxy-
wG2(0ésmrhoxyphenyl ) pyridine (leq, 0.41nol, O.ROQDEPBNH054721
| - (bronmonet hyl ) - 4-chl oro-2- fl uorobenzene (2eq,
0.82mmol, 0.1 8g) according to the procedure descri bed
for Exanple 6 Step 2. Reacﬁzon condi tions: 14 hours at
80C in acetonitrile. The crude product was purified by
Constriiétidd6: Iysitc & was perified oapa CLABTol wehsnascphpped éadeinn. Lysate
4109 Si @2) using cycl ohexane/ AcOEt 70/30 to
2“m§%%%gﬁas eluent to afford |-(4-Chloro-2-

Consfrhetdd@igymaty 11 )was punii ddawgr HEL4Bnfolldwoodyyraesaptiargyg i6Bdiolunid( Lysate

5999. LC (XTerra RP18, 3.5mm
2“%%‘6%@9&%%8@%'4%3“‘%3 53nin: MS mz (Q) [M]+=
[00153]4, A/four donNiviets Bﬂ&bﬂl‘bodfﬂaﬂ]\H)PsChs&oﬁﬁmﬁeﬂ by3¢tctroB .niéroscopy.

D1sp1g¥ 8)f %QZAngzg; pe&lqﬁon';ghi 2&[(% wa%}_ﬁmf:}ef I:ynefél';) ]ﬁ&lgfwwhgreby the

VLPY w&ﬁ cgﬁfd dt—zﬁco@bﬁlltr)aﬂdﬂ) %fhaﬁoﬁ’tﬁ{)ﬂ,liggﬁl éﬁﬂhth& bindmXAWIRLE $ alﬁtibera raised
- r obenz r oxy( 3- met hoxyphenyl ) met
in mWI%I“"HSt g Aﬂﬂ)‘o %% ICR?HB% AEFPeCty GQ' ).-(n 6‘?%?*% %ﬁ four

modif6 §TPs WePdioIRle ﬁl théﬂ%&téoﬁﬂrrﬁiﬁg the display of the Angio I peptide on
3- net hoPybenzyI magnesi um broni de (1. 2éq,” 1. 00mol ,

the mpdiigdMLPsas added dropwi se to a sol ution of
| - (4-chl orobenzyl) -
|, 6- di hydr o- 6- oxopyri di ne- 3- car bal dehyde (I eq,
1. 21mol, O. 30g, Exanpl@XAMPSEdp 1) in THF (15nL) at
Clodiftg ¢ ﬁr@?sﬁo aaPE ?Eﬁﬁ’&ﬁ@n G ADTBRREE VP I%?Ai)g@é‘-:&lgéﬁ 11?? GARM Gnd
was~ st ours at room tenperatur
resulting mxture magnm@MI@@nsﬁm@wlce and extracted
with CH2 Th MySO4,
11 ter o AqngoEGRATEYE Btk tTATERS 0 Bty
chr omat ogr aphy (AIT Fl ashsnart prepacked col um 25g

[001@_} gj‘gﬁl N g %m%& 08(9/ 3’&& gl)gyggl%ﬂ)pep 1<fie (]:dHWSYGLRPG SEQ ID

NO:20p Wa oy bE by Annoaitng \tvd migom‘iblﬁetﬂeh ligons6 (SE@HINGI:21) and oligo

11 58500 0 s i RS B i Tl 151
clonea5lﬁ thd38me Hdtridibh (shelOMtd the GlaCios )pA®4@5-8 B ubder #eJontkdl of E.coli
3.80 (s, 3H), 5.09 (s, 2H), 5.56 (d, J=3.5Hz,
“Wt&ﬂh?no%ef@vpfeﬂotef} 9.4Hz, 1H), 6.84-6.90 (3H), 7.22-7.35

The festifing dorfdfviclFasd2
1-(3- Fluorobenzyl) 4- phenet hoxypyri di n-2( 1H) - one

489-1 Fbavad o peIINd AP208) A€ PEdttinO- (OTAGOERE 13ENMSYTLRYG, this
The titl e conpound was 6;ﬁ’q{ﬁared froml-(3-

constryct isrefsEer,s CPOIuRl AR dor 8 PhsipPKCci®) - one (I eq,
0. 23mmol, 0.05g, Exanple 19 Step 2) and
I -(2- bronnethyl)benzene (2eq, 0.46mmmol, 0.06m)
according to the procedﬁﬂ@ﬁﬁﬁg@rlbed f or Exanmple 1
ep (ﬁg%hd»
[001%&t g%lll% Me 9%2‘5@ dg&ﬂﬁ&f S e ogufrﬁé gg:pgvaér : trac gd with four
porti¢risaf h buffﬂcmattamgaga?prrmd 0051 ¥ Jais gBHe popled swea@mmqre loaded
e ﬁp 4° HS NG
mlag%%gégé?g%??éga %Pﬁ%%ﬁ%% pent ane g%%%ff%ﬁ%nﬁQéﬂghaiona
sepherS(e$B‘ doliono Eapm@hs)semt)lp s atdﬁmgq)l;y EMianalg€is. H) - one
(0. 13mmol, 43ny, 58% as a white solid. Mp.: 93C LC
(XTerra RP18, 3.5mm 3.0x50nm Colum): RT = 4.41m n;
Immiviization of fdige v[nM-ﬂlddiﬁéHZWLP iorhih‘@n{gﬁ’@@d&ﬂ-lzf ARNECvad pyotein 3ndDOnRH
(t, J=6.7Hz, 2H) 7Hz, 2H), 5.01 (s, 2H),
5.84 (d, J=2. 7I—|Z"hd YS‘S5°f§‘*§ ’(“8&‘“ KSBOUSey and 7. 6Hz,
1H), 7.03-7.11 (3H), 7.18-7.25 (m 1H), 7.29 (d,
J=4.7Hz, 4H), 7.32-7.38 (m 1H), 7.66 (d, J=7.6Hz,
1H). EXAMPLE 43 :
4-(1-(4-Chl oro-2-fl uorobenzyl)-6-oxo-1, 6-di hydropyrid
n-3-yl) phenyl nethyl carbonate (Final Conmpound 6-39)
According to Schene 14 Method B: A suspension of
| - (4-chl oro-2-fluorobenzyl)-5-(4-

o ~ ~AaA 1



J=8.5Hz, 2H), 7.

40
and 9.0Hz, 1H), 7.
I
(

d, J=8.5Hz, 2H), 7.52 (dd, J=2.5Hz
(d, J=2.3Hz, 1H). EXAMPLE 45 :
(4-(2- (di net hyl am no) et hpCHRP2903/f54721
-0

ne (Final Conpound 2-50) Step 1

(
93

W(])2((04/0ﬂ6|74)r obenzy 5
henyl ) pyridin-2
: tert-Butyl
4-(I-(4-ch|orobenzyl)-6-oxg8 , 6-di hydr opyridi n-3-yl)ph
enyl carbamate According t Scheme 19 Step 1. A

[00156)s pdMisé (nFSOIﬁerI%r‘é@) ofero mybemized| Jubsutinreovshp pn iddy (- witlf IS0 ug of

proteﬂ (%xg%%seg%{ AT aénb t &8&? q%e p%eama dl?lltﬁt%% ét)al Volume of 200 pl with

ony am nop eny oroni

20 mMp H}@cmpﬂll’z 2,1and210pl WeileRRjedpd i ﬂle]l@’fgl’anﬂ ,rlg]igﬁngg)lal idC0B cach
. (13. 4 2 i 20 H20 (5nL
animpfy AnREwirs biedrah a1 A € it Ao Euo? Mikeut%n an prisa.

Bricfiit, a8afiadtaGnRID phsiide Sontdidéhgl tAS dnirondgids segpaies iICHG waﬁs N-termmus

filtered and the filfrat S shed.with,
was. Gpledh GapRse SP0e b seess il SPLRT e intt i lec conted
overtiflf 25 aPQ.EBihdMB DI ARE whedeteisdewitl @ JUkeadihqREokidise oW anti-
residue was purified in a manifold (vac.) using a
mousglg(r eorugafe. j ca cartri dge CH2C 2/ MeOH( NH3) sat . 98/ 2.
[001571€ Ahe Prsdin foRe boRRHect \UBD Q1i6iRId! 188K Gfbr %ﬂﬁbdd? Q‘es%@ﬂls\é@ Bfainst the
was evaporated to yield the title conmpound
GnRIzIGl;a@tldeSvaélﬂe po -binding ofBi?f%/WaS detected with pre- 1mmune serum ‘showing the
spemﬁc&}l of‘ ‘hiec Bin@f ?bwé Wtdrs Qvé?é( Hidased LOWEY Qﬁﬁ‘tfdndg&m% ]Ydlﬁ-tﬁ&lmal
enyl hyl am no) et hyl ) car bamat e Accordi ng t
bindigg |sa e@gergeetﬁerzpf theeﬁqe.ag‘m@q was 1:18329 with standard derlvatlon of 9245.
4- (1 -(4-chl orobenzyl) - 6-oxo-1, 6-
di hydr opyri di n- 3-yl ) phenyl car banat e (0. 34mmol 0. 149)
was dissolved in dry TI-IEXf(Mﬂ?L)Wand the resulting

L N e S

)-5-
1H)

was a stirre
at 0C for 10 m nutes, vvar(ﬁmingat roomterrperature and
stirred for 30 mnutes. After, N, N-dinethylam noet hyl
chloride (0.69mmol) and KI (0.34mml, 57.0ng) were

[OOISﬂ]IdGCNeﬂSd(SIH@ D 90285 Aipolyepieopeadrinentren af HIUNEfoconsensus

e resultln susgens

soquiite, S lglravior oo I higHS Baele Aarar e el Bedhgs and for

solubdlity. WSS Wae amplifiddatyeP GR Sroneh e BN AVeiidodiall abbther p-Ul'!;%gltope of HIV
Na and the

e R TS WEBL 5 RS e i

genefa%ﬁ' gy EPERS eiidling | Erﬂmbna@id hén@ésd GV@EPVRPOVPOREMTYKAAV-
-Pak silica cartrid ‘& a2/ MeOH( NH3)sat 95/5).

DLSHH Kol and GROTRRRL CEKLVBYER Fam thet aeplifigptinanef the 34

amm%éd ?ﬁégn%ﬁt ah %gstltegmx}rlﬁleg pi 847 (SBYf 1 NO:24) containing Kpn2! restriction
| or obenzyl

site a@si @dowesttmmmn@pyﬁ 2 fSEQ W N&%ﬁwe(ezusedu Fes theyamphifigesioatof the
21 af&)ﬂ ) oro enzylz‘r-&@)&% 223 %rll) r% %y?da?ndr?o fiream

prlm¢ren?ry’<12)3 ;@EQ dD NCQ:2T Hontaprieg Melzldﬂdl wgtrlctmn&ﬂa avere used. %p‘ragment
rsiot el gt bl g SRR 9P PR ban e op Mooy s o

abovallitit @blabhed Grapoént was d@ﬁ@éd wﬂ]stananﬂ VMplhI 1103 Ichng clon@2dinZhe same
. .Then TFA dth .
resp s A BeLtet BlbBP BBRTADERE, SRR Klfa! pf 2ot

tryptéphaotpeton prbsotet.ne sol vent was evapor ated under reduced
The 2LESSUr € and the resulting residue thus obtai ned was
¢ PN CAYUSENENsi on was taken up in CH2A 2, washed
Conswuétlzsa-lsat Ubaded dn aogianis ARidSCBatpedteth -GBG ¥ vefsar gani c
| vent _was segar ated. dried (Na2SO4) and the sol vent
Consjugy “evdpor a0BY gRARY 6})edL{%Pe?t95|§P‘§é’§‘ﬂ?1% GHOEESH g ns
purified in a manifold (vac.) using a Sep-Pak silica
cartridge CH2A 2/ MeOH(NH3) sat. 95/5. The product
fractions werecol |l ected and the sol vent was evaporat ed
to yield |I-(4-chlorobenzyl)-5-(4-(2-
(di met hyl am no) et hyl ami no) phenyl ) pyri di n-2(1 H)-one
(16. 4ny, 26% LC (ACE CoI urm) RT = 3. 23mn %S n12

NN " ~NEw~~N S\ — -~




50g Si2) using CH2Cl 2/ M eCH 98/ 2 to afford
| - (4-chl orobenzyl)-5-(4-
w@ bovetsset hyl ) phenyl ) pyri di n-2(1 H)-one (2. 06n»@I/EP2005/054721
0.80g, 67% . LC (XTerra RP18, 3.5mm 3. 0x50nm Col um):
RT = 4.71min; MSsnmz (C) [MH+= 388, 390.Step 2 :
N-(2-(4-(1-(4-Cnhl orobenzyl ).-6-o0xo-1, 6-di hydropyri di n-3
-yl )benzyl oxy)ethyl) acetantde According to Schene 25
Consguesp447-17 Fi43% 33 are ceferprsiuin dewsanafipn aspdi @dd f5respegtively, for the
.o nzyl)-5-(4-(brononet hyl ) phenyl ) pyridi n-2(|I
sake ﬁﬁé}%%@&?l eq, 0.26mmol, 0.10g) and (1.5eq, 0.39mmmuol,
0.04g) according to the procedure described for
Exanple 34 Step 3. The g,r g tgroduct was purified by
flash chromat ography ov PR a gel (AIT Flashsmart
[00159] e p@ekederedysedns Sgeihedin Exgnple 4 Qrdz Condbtrivet@37 AidoRddgsates were

. | t t f d . .
purifed By SpsiSerieier ploaramiheion fellogd b acSeary Bl dligoueh
caps1d$/ weReviziyle o \the ENVY hialygesfogit gertialy purifidal profethheySwd@ of poor

olid, Mp 2C, LC (XTerra RP18, 3.5mm
qualigy %&%ﬁ%ffmds bﬁﬁgﬂléﬁ%sm n: |(vs mz (C) [M]+=
[001@}1 Fﬁﬂ&nsﬂaﬁt Wlﬁ%@%(kt)m& Q@i}iﬁ]ﬁr&ﬁ?ﬁ c()ﬁlmn3(k&e 2.5x45 c¢m)
eluteQ F‘f) 2 myh 1@ne@1tratg11|)on Agniggn Qe&infggag capntraiqr, ang loggedgomrg Sephadex
2B Q:Ql'ﬁgnn ﬁ‘h@@)r&tgn vJas7ﬁ1§th|@r- pl%m?ed tzm,%Gbi @QCI %raaleZHﬁltﬁ%trlﬁlgatlon
Assembl(mmtgw w@meymsw’n I(rgtemewam@@md joy QiMélanﬁléfﬁlho‘Xblph showed

Fi nal Compound 9-17) Step 1 :

regulé{l%/gi%éﬂ%%a?gq %ﬁ&rﬁr%g‘ig? |(ohenyl ) - 4rmrret hyl pyri Zjl ne P
[00164¢ c o HHIN gnit® eSorbsne cBigheBit aponbrhaitnelass 1 Irmlmlcpwuhlch Inasan 2-

micr IR th Sevalenilg linkod 19 PN IErIee R G i 8 SRS e with b a3

domdid (5&€,H.28 aB19MW) Eurd. Iﬁﬁrﬁﬂnola%%dz)n Jhé AILADA? BaMAGEEHExBression in
described for_ Exanple 1 Step 3. Reaction conditions: 2

thesemige llews, invggjigating, e Gapredy (f ARA0P-NGED ¥IPs £9 HimgCTL in vivo.

FurtHehASHH, (GErRIBS AR, 20 cal 'ol: bte@ic@BlvitdN T Fl ashsmart
repacked col unn 130g 2) using AcOEt/ MeOH (95/5) as

[00162}¢ éIHIémlcet e githcs nlfzft @Iwe% ox immunized iyt inigstingHathgutancqusly 100

He Aggﬁjﬁgévfgg :)Iill %Qﬁ{%&%&%hcy&% Sa%l’%olgf%& %d ‘?%8@ édgh&lb'ia is analyzed in

an infih:dellutar) cytdane:stadmﬁQamay folviBtarferon{ g8immg 1Mﬁohferm dStagp (far Th cell

o AR R & RO Al 0 o

A. 04l erm‘atmxy&cﬁd( gei. USAh%(ymeT}yB’DS-MQﬂQ‘I)h)drpy r@ydotogicity assays

et 5oty s Jatbam St PO, G5 sprept iy Ag psicica 7

cell ehithsd .forldimbilatioh ,whﬁ;hQﬁh))e ideAfi¢ERE bxadipldTusiigthe o database on
stirred for one hour hen Glovve tgl\é\gﬁmsIOV\Ay
IV gjlopes SR GOReRILH Rausfice Gy V- wely lgphaoasecs utes. The
reaction m xture was then cooled to -78C and
par af or mal dehyde (6.07g) was added. The reaction
m xture was then allowed to warmto roomtenperature
and was stirred for 2 hSAMPLERe reaction was quenched
wi th saturated agueous NH4AC (30nL), diluted with
AcCEt and the aqueous phase was extracted (x3). The
Clewingicaprdsseangad perificatien ¢fdhemegified ¥EP @8 APRES W@y the opal codon

b S R A R S T

resi due diluted in acetoffileming e (|1 OnlL). The reaction

m xture was stirred for 2 hours at 60C. The aqueous
phase was extracted with Et O then neutralized with
NaHCO3 (40nmL). The aqueous phase was extracted with CH
A . The conbined organic fractions were dried
(Na2SO™4), filtered and concentrated under reduced
pressure. The crude product was purified by flash
chromat ogr aphy over silica gel (AT Flashsnart
prepacked col um 20g Sl 02) usi ng CH2d 2/ AcOEt (99/1)

g, a Y B




Step 2 :
2- Met hoxy- 4- ( met hoxynet hyl ) - 5- (4- met hoxyphenyl ) pyri di n
w@208608260H Ng to Schenme 3 1 Step 3: The title ceepBP2Uds/054721
was prepared from 4-
(brononet hyl ) - 2- net hoxy- 5- (4- met hoxyphenyl ) pyri di ne
(leq, 2.30mmol, 0.709) accgédlng to the procedure
descri bed for Exanple 33 p 1. After work up, 2-
[00163¢t hdhy cansfruesionchd91Be twag|upedbas(the sastrdeon\ARPOA ot pyoteidiand Nef55

codinﬁgsfg’g%?% %9%&8%3&”%@ Iﬁat\yz}/s {!%f%\ﬁle&) lbg éw%%teg)?\%@ﬂm order to

introduCk the[ dyfed dodoﬂ b&tweSt thp s@quence coding for the coat protein and the one coding

nzyl) - 4- (met hoxynet hyl ) - 5- (4- et
jmr&ﬁgém%ﬁgh P&g&%&%gﬁlkb one According to Scheme 3 1
[00164] e p The opal h:eddn intredwedofp s thalived using [ideesd FURO Mhe inverse primers

- met hoxy- 4- ) e . ) ) ) ) )
were %ﬁ%%‘r?gi? ¥P€F‘i’i"9’| tpilo-tajl direetions oashEih # YTHyY ingAriien ysinggprimers p4.101
(SEQITS 8i0128), anfl .pd .10} (SEQ 1H-NO:29). An upstream prlmer p1 44 (SEQ ID NO:30)
(hromonet hyl ) - 4-chl or o- 2- giuorobenzene (2

contadntigs Nea reetﬂf%@a sife c 8y Jlopgstrspm mﬂa@édﬂ“é o<§§9r iIRedV0O:31)

comﬂl&ﬁen@;ﬁ%"t& Rorob&ing regftRay hdledtiadidwidReam be tﬁ@@[t&nﬁﬁus of
e crude product was purified by silica gel

Nef5¢ persida ioe sensirugtisn #5EBawesied prepacked col utm 25g
[001@] (Oi)l‘hbl i”g?gifrgfl?eg e @ge 8 RitRNcb Nan8 Hig i bt AbAQI i the same
restrlﬁmqpoqltewﬁ@yﬂ(’)EM -devyadrrs REgpREaThyector §nder theeqontaelygh e Gl fpyptophan
1%9 as yellowoil. LC
°p°rd(“ %@P‘E‘é‘l Rﬁ%ﬁg ﬁ’%émg’%%ggzrﬁn Col um): RT = 3. 83nin:
The iBltirfgzcopDuptigs] += 388, 390; 1 NMR ( 300MHz, CDCl 3) d
1.64 (s, 2H), 2.07 (s, 3H), 3.83 (s, 3H), 5.12 (s,
Consgrifit 512-248 4&%205 1¢4pt pEOLEIB —(qpal ge:@no-HzGTQQﬁGSG 13Ngf553 8 which is

40,7, LE 50 :
ﬂwm%%%EQJ (%53 g%%m @;%g%f}y%%or phenoxy) pyri di n-2( 1H) - on

e (Final Cbnpound 3-13) Step 1
5- (4- Fl uor ophenoxy) - 2- hox ridine According to
Scheme 32 Method A 5- g?% res%&%/rethoxypyrldlne
[00166F. 3 Znoaii|l IM1D9QRHY cordaifiing hiclpbepiagthid | pESMB001( Werd 8 ramdformed with

0.,904)., ,N— i net hyl noacetjc.ac
plasryd s 12-0 anf o e B 3555 oplaricifh (el Affgrin mg gy mer
Chloi];aﬂlpﬁélﬁéﬁﬂ.r@béélﬁaﬂt)st@@ dve%rfoﬁn&ﬂ&%déwﬂﬁd hB@Ieg ekaapt th&t0l0 mg/L
or 25 rowave irradiation conditions.
Chlorpphen ﬂgk@ﬁﬁﬁgg ﬂ%@mﬁéﬁﬁWﬁon was filtered of f over
celite. The filtrate was washed with saturated aqueous

NH4ACl sol ution and extracted with AcOEt. The organic
| ayer was separated, driP8H{¢a492S04) and the sol vent

[0016%S @éﬁ?%l%tly‘?‘s@d y«p&%ﬁe& %ﬁ%p% LIS 1 WEEI Burbfali ke Y farose
puri f mani fol d (vac usin g- Pak silica

4B celmarmgz Prem: eief At bgplh g@ﬁazoyns %mclpE @Achuffer (NET buffer).

Elutetlrf?agﬁéﬂg% é"?&ﬁed: %ﬂcgﬁﬁ'a%él &p%gA}rF ‘;t:ghﬁélﬁ%% éentrat rs and loaded

evap or at ed 've a mxture pro
on a Scnham ﬁ&celdmm (! ﬂ xzﬁS ouelnisd eh }zﬂ/:hl Exﬂmswnﬁﬁ bethrtleesm coat

[
oL o 35 B SRR W AU BN A
<mpmdhmﬁﬁﬁﬁywmnthhedwamembmms evapor at ed under reduced
pressure giving 5-(4-fluorophenoxy)-2-met hoxypyri di ne
(520ngy, 45% . Step 2
I -(4- Chlorobenzyl) 5- (4EXAMPLEBhenoxy) pyri di n- 2(1 H) - on

e. Accordi.ng to St : . .

Clogirg RGP pHENGE oS ol RS VI, o AT95 isplgine the extended
520nm) , 4- @3B peside At Bhdemmihgkeor (AP265 6380 brotdd®3nD) ,  Nal
(2.37mmol, 356ngy) in acetonitrile (15nL) was heated at
150C for 20 m nutes under mcrowave conditions. The
cool ed crude reaction was washed with water, extracted
with AcCEt. The organic |ayer was collected, dried
(Na2SX4) and the solvent was evaporated under reduced
pressure. The reS|due was purlfled |n a mani fol d

_____ o ~ o oy




CH2CA 2/ MeOH( NH3) sat. 1% vyi el di ng
| -((6-chloropyridin-3-yl)nethyl)-5-(4-
woretohosasphenyl ) pyri di n-2(1 H)-one as white sol PCI/EP2005/054721

(1.04g, 75% Step 2 :
| - ((6-1odopyridin-3-yl)nethyl)-5-(4-methoxyphenyl) pyri
di n-2(1 H -one According to fcheme 33 Step 1:
| - ((6-Chl oropyri di n-3- y|)né hyl ) - 5- (4-
met hoxyphenyl ) pyri di n- 2(ICled)ingne (2. 54nmol, 0. 83g),
trimethylsilyl chloride (3.3mmol, 0.42nlL) and Nal
(7.60mmol, 1.149) in propionitrile (20nm) were heated

[00168] 1Z[th€ﬁfagme1it®odmgl tidrethe axtchaded p33 lpemaie SAKISLEN VY NBATMA, SEQ

1D NERED ol Bt o ot S BREPLAGAES p pltaoeleS (s 03033 ana

oligoG-210l (SE@allDeNO 311b1€rtﬂq1beﬁma ftagneiit wasdigested adtheldcos emierlainﬂ and
he .or anl re CO
cloncgif B PTG ZSBFO A e e OB F g oS PRI L P! of Ecol

trypté;mdblspdiioﬂ);ﬁreﬁlswfe The residue was treated with Et20
ing an | -((6-iodopyridin-3-yl)methyl)-5-(4-
The rds HSEPPHYSYS) pyri di n-2(1 H)-one (600ny, 61% as a

rey so t ep

Cons ?téﬁ%&aﬁ%%%ﬁg%' : FEA(I%%U%@VYNF%_\/ CSOTAGEE RSy IAF305
coat proteh. m‘hé’)e)&étﬁdﬁ@f)m/ﬂektﬂ&@dn&iﬂ@ T eptidBe RAGONNIF APME O

Schenme 33 Step 2 m xt ure of

| - ((6-1odopyridin-3-yl)nethyl)-5-(4-

met hoxyphenyl ) pyri di n- 2@ifbaighe (O. 48nnDI 200ng),

Pdd 2(PPh3)2 (33mml, 23ng), Cul (24mmol, 4. ),
[00169br 2 EicNs woredwserdes desyrlbfzirﬂn) xamplerfe tlihg pshiqt yﬂom@t e fsate 2 was
add1t al§73 maedz‘gm) blﬂf‘é (Ji?bank H P5eMisObiteY. The modified VLPs

ygenat ed) was stlr om tenperature tor 2

displayang $he Phik mwimeweremmmﬁ@dap@r at SepharedertBr eduwed(12 x 25 cm),

el B RSP Aier BRI LOUE By R bl el S BRD S gtpion
volur8y Salh théiﬁ}zﬂtymeWhimln gas been cahbrated with VLP.
5- (4- nmet hoxyphenyl ) -1-((6-(2-(trinmethylsilyl)ethynyl)p
yridin-3- yl)nmethyl)pyridin-2(I H-one (174ng, 93%.
Step 4 :
|- ((6- Et hynyl pyri di n- 3- ) - 5- (4- met hoxyphenyl ) p
yridin-2(IH-one A m XM#‘EX&
5- Cloniiip, bpraspioe Biyd purifict{od-of 2 doht proeintfyded itd thb ))333 popeigd.) p
yridin-3- yl)nmethyl)pyridin-2(1 H-one (O Omol
240ng) , tetrabutyl ammoni um fluoride (1.20mmol, 1, 2m.)
[00170} Thihe béfliboce 3 theldRtehdddpzs ﬁ\éﬁﬁie%KSLmd’YmFAmm SEQ ID NO:32)

erature for 2 hours. e solvent was evaporat ed

Ontaufﬁ P3dcflcenitops sy ¥ BFA TP(B resi due was taken up in
The ﬁ'[mngohgﬁﬁcl@@cﬁigﬁeﬂé”s&ﬂhé@ﬂe@r dried (Na2SO™4) and

evaporated under reduced pressure. The residue was
S’ C%@W’f Teq QT AAALEG OITd TAAAC TEE g TACE A TitakCdi T (SEQ 1D
NO _3(‘9?”“ dge CH2CA 2/ MeOH(NH 3)sat. 3% The fractions were

col |l ected and evaporated. The residue thus obtained
5’ CRAAGE CATIGEEAGH GAADGTE dpFdPWC €60 diTT Afe AGA TTT (SEQID
NO-szzeCi pitated solid was filtered off and dried. Further

“puarification by circular chronmatography-TLC

CH2C 2/ MeOH( NH 3) sat 3% yi el di ng

n_ -

[001'%,{%% g@}g%o%l}écﬂe;é} ? 6y1r(fo gtains f{l}nlqy"a t[\hoc)éé S‘(t%@(é"lhgtfo}sle seﬁctlon of clones.
The (ﬂVg’Bﬁ];lcléaltidédl\)ﬁbré &@Eled\/HZth Takdlyhuclh8tide kifade fdri30 nlimzat 37"!6[2 ):he mix

1,2 Wﬁ% 711?5 ug}%tly( htei ﬁ IO%)_% go_f]j'gEt) gﬁdfzoigy (;éoqeql_tpl roop%nlfemingre
7.28 (d, 2H, J=8.5 Hz); 6.94 (d, 2H, J=8.7 Hz); 6.64
(d, 2H, J=8.7 Hz); 7.28 (d, 2H, J=8.5 Hz); 6.94 (d,
2H, J=8,7 Hz); 6.70 (d, 1H, J=9.5 Hz); 5.21 (s, 2H);
3.83 (s, 3H); 3.16 (s, IH.Step 5 :
| - ((6-Ethyl pyridin-3-yl)nethyl)-5-(4-nethoxyphenyl) pyr
i di n-2(1H) -one According to Scheme 33 Step 3: To a
suspen3| on of PdVC 10%(0 05 eq) in MeOH (10nL) under

N o, o o




met hoxyphenet hoxy) - 2- propyl i soqui nolin-1(2 H)-one
(59mmol, 20nmg, 17% as an orange oil. LC (XTerra RP18,
W@ 2861032624 Ox50mm Col utm) : RT = 4. 84m n; M5 ni zPCEP2005/054721
[MH += 338; 1 NWR (300MHz, CDC3) d 0.90 (t, J=7.7Hz,
3H), 1.74 (q, J=8.5Hz, ZFD 3.06 (t, J=6.6Hz, 2H)
3.73 (s, 3H), 3.89 (t, %FE 2H), 4.17 (t, J=6.6Hz,
2H), 6.75-6.83(m 3H), § J=7.2Hz, 2H), 7.18 (d,
J=8.2Hz, 2H), 7.29 (tVb@nemﬁmEMkmkb 7.92 (d, J=8.2Hz,
[001712;10 : TH'%e %fa%?d’lgﬂ%ig Q/as{ ng%v]%&) l ﬁl\éﬂ &&IITSQ fgis 3 %%’ §7°€e He vector
synt hezi'sed acc previ ous exa
fragneban ohe plurifieds dnel llgatedmn theteano¢aball aligo "1Eand.2. NFHe. re§[ﬂtmg construct had

conpou h the sterlsk has en .
the sEBRRRPTREVINTA A nienfa BENGHL AOD R 2843 o cont protin
(initidli Madisddfier clodsed N-Wimiaslchladine is position@t ed that the | eft

part of the linkers V1 and V is attached to the

pyri di nyl - noi ety. Tabl e 1VI RUS- LI KE PARTI CLES

COVPRI SI NG Azrﬁid&@moPmeEﬁw@? Fdtin PORIcaBROTEI N OF AP2
5 AND AN ANTI GENI C POLYPEPTI DE BACK ND OF THE .
100138 NP e SEPHO GO PP HRES laﬁluﬁles%%r)%etlap aubppication of
bactehBlV&[E ly@zﬁes' &eﬂeq;eltf&%eﬁlvﬁihdﬁffelfzxnedl ci ne i mmunol ogy,
irolo | ecul ar bl0|08y [ 0002] The Eresent

g
BufTy O NoEb\OTSE Teis GlhsBs £ 51 Corephl SmNGER T AR Tngeryme
dd ke (VLP) particle derived from RNA
e e% jzd%'?)ophage AP205. The invention al so provides a
[0017#H ocdgscefl ovaSptewpmdn@ in rea volumeeoft buffee . \ihd.theTuspension was
1ncubn%glat 4(‘:(5j forl‘ZE) of S c.adsuI nent 1|3§ was esglgnatted v @Bt Qe&logds for three
t NMpoSi t1 ons T or
30s humln.l ﬂ'he smsqamdssespeﬁswn Wksemanbewé at 1(13@ forr 2(nnisadt mhnﬂa tivhie an equal

votutyy BERS Sae ST P Rasd ont BTl TR PR pppicacd o

beforgpahidfthedceMirfugbid i€ 1 0,060k gi for 3011@npr1e5@nét wavahdtedwith 3mil Bf 4M
partlcular useful to efficiently induce self-specific
%I mune responses, in particular antibody responses.
[001'F§I aPeRiriint P(10Q43! pAY,2) &as tadisd sio@Rdid Hﬁnﬁp&ﬁk‘tﬁnﬁ QohiBe final
in order to induce an inmmune response towar
COHC?WE?I@, Qf 8P eop andhedprbidssofulion gvap gentfugedaid, 0895?%. 13 myjp. The

superdatdht! Wi pridipititedOkit® bmbhigm| #SihaR ©135% §aﬁ{rﬁi<ﬁnth%%6hhﬁ&9 Stirred
shoul d not interfere with the assenbL%@ che coat
(1333

for adgiienal 2h,japd ghen contrifiged p1&000xe iford § gnin gtyvas fesuspended in 1

cell VoRin® @R bh@RS Shoul d be displayed on the surface of
the virus- I|ke6§art|cle The fusion of ami no acid

Buffes &y ddhiedl, 1 mMdais HiFlobel. A9 Yotlyrmol, pdyEBTAas been
scripe e X
oo 5 14D Shok fatbdl wRRopschliod ™ HBbhted A bbbl squphate 1o
So%qahm:g@nh'ﬁl@ dbiguots dnesmapledp ofoefty irgiB@dtion viese appbicdto SIS PAGE
. 9
leeqoppfEi it "Bhieedd W Weslcty e amilly ThY SpBe 8 wed oy e
purlffcallonl\tﬁEobinagﬂarorﬁhtagr@hyfand: smttosb pratlicatt deowifightidthi s

oo VB Tielcubteioh SHE e bY SRRt ol dRFeAR et gh 5%
saturifitindh bofférf e vas fufat;m:d BeEM, baddovapsdecou[didQitlected SevettBdless, an

am no agi.d se uences het ywee osition 2 and. 3,
analfi gl AR, 6 P RO i puaBed 8% saeah, s JhGor Spbacyl S-400 gl
ﬁltraﬁd;tf f:(ﬂ@lﬁn @ér ¢dngpatifonC TRE IpﬁBtelﬂ rwala elmwpwltam h@feR @b&alﬁﬁg Tris-HC1
9 of the _coat protein of ge fr has

pHT. %e‘eﬁMrl&fdr i EBd&niThe pollegted 2, ﬁf}ﬁf‘%‘%se‘i"ﬁe EH@‘YMQ’Q@)% PAGE.
The B&a0RthddcorrEIpoRk R B N;_)@hi( .of eSBpHaBRPE PN (WS collected and analysed

alterations of the term nus of the Fr CP may affect

by EMElegiron hictpseapyanadysis3 The plgcteppemicsqserpy apalysis aifd not detect any
N-term nal insertion nmutants denonstrate assenbly to
dimers only (Pushko, p. 890, |ast paragraph, Protein
Eng, (1993) 8: 883-891).Insertion of three am no acid
sequence before the last Cterm nal residue of the fr
coat protein allowed capsid assenbly, whereas anot her
| onger epltope prevented cap3|d assenbly
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epitope, fornms virus-like particles; in contrast, a
fusion protein conprising the sane T-cell epitope and
W0 bewosear4 protein of fr fails to form VLPs. PCT/EP2005/054721
Furthernore, the antigens that are fused to the coat
protein acquire the proper folding and are displ ayed
on the outer surface of thg viruslike particles, and
the nodified VLPs induce s ?ong anti body responses
partidesainnibe ptuhgedafradtigas shoying thdt fen pf theep3B peptidentoi fpreoat protein
It her i ageously allows the free accessibility
pmw%%%ﬁég%%glﬁ%%e end of the at |east one antigen, which
is of inportance if the free end accounts for the
i nduction of a strong i mune response. Moreover the
possibility to use the sane VLP to display the at
| east one antigen at eEDmePEEdlof the coat protein

al l ows evalwpation.of th nogeni cj t he N- or
The o piRihE Dl agtions O od gt Al
i ndependent of carrier effects. [0012] In one

[00118] ef $‘bﬁﬁlﬂasﬁﬂ@§3ﬂir ﬂﬁ%ﬁﬁg anhgals I’éﬁﬂérftb@ﬂa NLEC dnbtich878-2 and 382 2) or
nmpr.1 ses at | ea osti mul at ory subst ance,

the ?ﬁ?ﬁmalaet FoRSIruat &P%r% aeql é?%ﬁ chfd:he eqpb ATaisiR &f AP with |eyher long

spac@brl Jﬁ@Hrk?ﬁée'r N 3b@in¥d Tom SXAMBLE 1C ORI foid Q&tﬁﬁ coR@t unique
one unnet hyl ated CpG notif. The incl usion

restritigpHiEs itenhishothy sequsacednde fbendrig ARZ0S p%fbe rleﬁsrtepd Bricfly, two
com}ﬂéﬁ‘éﬁwf @11§<§h§1bfé@tldeg %Jﬂowntaﬁr? %e%ﬁn@cﬂﬁ%@ gretséll@ il WY Spective
response i nduced he nodified VI s of
vectop and pmﬂerhealqslmdtaageo pdid soguenee ($eemlo“0 mebeﬁm% nframe with the
Apz(ﬁ%h&g%e&%éb%‘féj 8fn &, ms?J ORAbIRIRY unc‘f’&h%@a %@né’éﬁtﬁ‘é coding
act ant n, or an antl
sequanndmhels figsioni lmeﬂ‘n@ed atstho rﬁé@nalgaﬂ oS A P26 d‘éc twe IOIlsormpleotldes are
then agt?eaﬂa tan%ndl esteedr gl thc]; (2)10 1rx3)#r12{tg &R 1her eC&tlﬂd clgned into the
PPOVI dES a VARe APOS| conpri sing
respebm AM)Sffumda éu(pi%ssuﬁwdcimer nore, t he [ nvent ion pr OVI des

001" N3l AL RGBS YRS RE b SR BRITEr9h sk
D NQ‘%VRSQKE@UBHTl’)Mnffmeeﬂfg@dd @itogll Foueplawgidé.i ed VLP of

o014a] . NEEEohdeGapTEe Enaiine sovc ot SRR N R indrame

ligatcRa@ Il fvriplshidsher the first nucleotide sequence
encodlnﬁ the first polypeptide or the sec
&

0018l c| deicadeswrrart encadies gihmgn Fﬁaeﬁgee%é%&(%% APiNf@#46) is in-

framé atddnfolaf TBurlpl@Atdsng sai d second nucl eotide sequence
h said first nucl eotide sequence, resulting in_a

1001%!2&. r Nuglgetideot | waneseRyuepitcedianc o8pTEN sald’ f uéh ID  NO47,
EGP%MEEAWMH& iR e Hg%&ﬁ%lgﬂqur asthi@® codon whi ch

ows suppression at the 3' of the Tirst nucleotide )
[001&3équéwel@0tl<§ cdjeqesnee eaending GBTR) frapinent 401476 (SEQeID NO:51) is in-
ﬁmm?%%&%ﬂﬁ%aHQmﬂ ﬂﬁﬁ&i preferably under conditions such
e resufting expressed proteins are capable of

[00184pr nﬂmglegiadecﬁeqmdcef ¢ngodiig Perdykinid (8BQ IPING:59) in n-Barmelligated into
Mrmurq d VLPs obtained fromstep (d). [0015] In

nothe er "aspect, the invention provides a fusion
[001&51 ot &ualeoiidepieyainng cacoping \doe pirg-déradyliven ¢51BQ B NO:53) is in-frame
i u%$|¥pﬁgtid? IS, fused to either the N or the Cterm nus
igatedh intp MO PIasIdSi s of the coat protein, or a mutein
[0018d)er bt cxprbssidR2AE .putificatioh ld)fﬂ:]ibea‘bo% ﬁﬁﬁih prothi@s iarvabithraially the

sameffsciTcd fro BRAMILE 8788 BoTS HBsckaas St VHOLRID dre AP20S

fusioR pRYWifkaRe Sl afPualybdd1y] el @B RSrésceyy. conpri si ng the
nodi fied VLP and a pharmaceuti cal acceptable carrier.
[0017] In yet another aspect, the invention provides a
nmet hod of treating or preventing a disease, a disorder
or physiologic conditions in an individual, wherein
said nmethod conprises admnistering to an aninal or a
human a nodified VLP of the invention, or the
pharnaceutlcal conp03|t|on of t he |nvent|on or the
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peptide, imde, carbon-sul fur bonds, carbon-phosphorus
bonds, and the Iike. The term al soi ncl udes the
wepmbozwment, or partial enclosenent, of a SubBCHER®NS/054721
The term "bound” is broader than and includes terns
such as "coupled," "fused," "encl osed," "packaged" and
"attached." [0025] Packageg: The term "packaged" as
used herein refers to the afate of an
i mmunosti nul at ory substance, preferably of an
I mmunostinmul atory nucleic acid, in relation to the
nodi fied VLP. The term "packaged"” as used herein,
refers to the encl osen®&XAMBEEparti al encl osenent, of

BT PR v it B RPABG arlef A Vil Ffens

"packaged" as used herein includes binding that nay be

001 & Pibe fi-d ser bub) GG it SeBiiGisn Ay gnd 44 with 25

g pﬂof&reroatcxmmm;f Amw ﬁ@@g@)r&t&ﬁﬂ Sbtalﬁf]d?froﬁimmh PLEHEeThe proteins are
at substance such as t t hyl at
dﬂutﬁo‘@ JBL vl @fo Oi i & EiBP i 180 @xvinisitc ﬁ%@@"@%ﬂa@w@h inguinal
reglo}f(Ld‘_f; Qvie 'ﬁnﬂﬂal hosnalshe BIddSEE BSL 19Tand D1 2sdd I Ble MmB¥&dyeREponse is
|nd|ngE In preferred enbodirents, the
measpreghithsEL IS atory nucleic acid is packaged inside the

[001“} P ang -l Shd e E@!o'—ﬁé-t@ﬁéh iP Eﬁf %lté/ Rﬂgée RE SEARIMD Ia&d spacer
DNase or RNase hydr ol ysi s. Coat protein of

(CG@)ewdshq)erQQSéquer&iﬂyé andypated @p gn ! %«tx pkﬁtm\@irmgléfat A6 Binding of
ed by
B P b S S A M el
a variant of AP205 bacteri ophage. Typically and
preferably, the term"coat protein of AP205", as used
herein, refers to the coat protein encoded by the
genone of AP205 bact er IEXAMBEE 183bre preferably the

tern1 coat rot i.n o efers t.0 .SE
I o TR Ny el S S e el
is cleaved from SEQ ID NO:'1 (SEQ ID NG 67). Typically
d pr ferab roteln f AP205 is capahle o
10014 o e e Do S g, s GPEHGEuRR o0 A7 CangL 190 b of
prote@f e@?&@sd&%@@uﬁiﬁ?@ﬁon{ @ﬂaﬁ%ct Was féscﬂﬂlidddnv\% EQ(&Mh RLE6.NEhe protein
refers to an aqligonucl eoti de i G ai ns
was eﬁlt%m %‘PlaYoe‘Hn‘?:f? oy éwtbg%aw Fhosphatt %&08%\{[ Nf& ThukeE, pHO.8,
contai"[ﬁﬁ’%" aNGRI (Bn@ntratioR GfONS, DHAIDNAx AN bR LR a0fvant CYROFhddthe was
owed by g@an03|ne and |inked by a phosphate bond)

injected qubcufapycaly whind tha epr 6 cach agimah {confrohpriggls APT2 RATREQUP) were
immi@fzed Wit @%Eg?[? ‘VLP pﬁgﬁgﬁﬁ? ﬁrlé%ég&i 'Ehﬁ % eﬁ%uééegalhf}%%/ RH% and

D—i

vertebrate c
contaargng V& PIGAB Dﬁstrhls ,Arliidals ewelrfs beastbd amt dayeX8- witle d@rsaime gpmount of
vaccifi€ c&t%%qgﬁ%ﬁbthgfsw Q.&@f ﬁetﬁe i aﬁ]%%gaggﬁ | A]? m?fé gtgre bled on day 28
and 49uaidabe¢ ardibodyn@bmnse wasaheaasred madnd@lsISAoBtlalm B Ivgrlant GnRH peptlde

hos horothio ster b n .be dou
contfiife s Hempe e HoSast A8 ob T N GBr B O Shublsd b RAGF athe he
crossali‘rﬁeﬂ’ISP]BP Sthahtslting dbhjﬁgate\ﬁ”als lceated G@:Inﬁg]itraﬂﬂﬁe dBinding of the sera
[ ne. acti 0028]

was JEffet i sALor Sl sr i HB B g0 G Fef br s o

[001909Nt i e indl SBIOA | pidsGhignuBDEd WRR APRDS eoaPproieREREJdAE
havi g% antl genl C Oor i mmunogeni C activi ty In.an ani

mal
GnRY eligifed hpghyfiter antibady respopsgs 3agist the GpRHpspYde; while lrﬂh%%ng of sera
was ﬂbc%@ hli@Rfe- trSmiRGRRIR, 26 iRY the Ser@i lof BRIMnfihiz8d don&6l i '\%_&
hrough its T cell receptor In the context of an
nDIecuIe An "imunogeni c epitope,” asused herein,
defined as a portion of a polypeptide t hat eI|C|ts an
anti body response or induces a T-cell response in an
animal, as determ ned by any nethod known in the art.
(See, for exanple, CGeysen et al, Proc. Natl. Acad.
Sci . USA 81:3998-4002 (1983)). The term "antigenic
epltope as used hereln |s deflned as a portlon of a

o, . . L )




Typically and preferably the sequence difference
bet ween the coat protein of AP205 and the nmutein of
W@ a006/082¢ protein is introduced by at | east OPEI/EP2005/054721
genetic engi neering, wherein said genetic engi neering
is selected fromthe group consisting of interna
addition, insertion, deletipn, truncation (refers to
del etion fromthe end of tﬁg protein), substitution
Showmhasmdﬁbimthwindihg (Te titersTHere excasiraids Itlyf dalitientigizmmiz helf-
nmmﬁﬁ.ﬂ .e. the added am no acid or am no acids at
%r both end of the coat protein of AP205
TABbEdterlophage or the mutein of a coat protein of AP205

Y a-a-a-

£+ hage ate—h regarded as part of the
Y
mﬂb“@ﬁj ﬁ%éyéf thTﬂ te|ra%? t he [coat protein of AP205

AP20RChRrHIAphage) 1887t hen 1pRafderably at | east 50%

Ly at  least 700, nore preferably at | east 90%
AP2UG8RHt i ons | 51149 he ahi%83 aci|ds are conservative

Qb NO aci d subspphl Ui 0R5s Conservative anino acid
substitutions] as understood hy a skilled person in

Qb#he art, includi@l and tlydicallly and preferably consi st

of Tsosteric substitutions, substitutions where the
charged, polar, aromatic, aliphatic or hydrophobic
nature of the am no ac&ﬁQUﬂPhﬁﬂmtalned Typlca

nservative stituti,ons ) e

Clong b oD R LR S ek g pd R P e con

Al a; Val, He, |peoteinAsdthe@pha$;l (£2m-47PeptidSer, Thr, Cys;

Lys, Arg; and Phe and Tyr. [0034] Ordered and

repetitive antigen array: As used herein, the term

" or deloathg@feherpegBatpeptideart &RtG-@aNinaY sfalc’ ABEII0ad Protein

refers to a repeating pattern of antigen,

characterized by a typically and preferably high order
[00191q unl fmém t PNAD S Pidgnitht ar r@a@gNeNtorof e angréiens peptide

ect to the virus-like particle. In one

(PLC@EBQBE AFRANTNPRWENINT SEQ R M@ty Rigaisattyetnpealing two

ohgoﬁﬁaléeﬁdés g%ﬁg@bfeSP-1%EQeWNoT&? aﬂ@@h% ?ﬁésiﬁeﬂsﬁé INRO:64). The
phage AP205 possesses strlctﬁzére e

obtaipesk fegnyont &l digested ovithe Kpn2dfand nMpl 93! anst elpradaipithe ggmenrestriction
: r

sites ﬁgﬁgﬁg@rg anh 422 :32 'ﬁg{leg tlzer %(@Iﬁsf %‘r I?p(;ly té?pt(gaﬂﬁaﬂ'é eenr)ns promoter.

The resnétmgagastmﬂmr% preferably 2 to 8 nanorret ers, and

e e S

preSlTBe te edgo%l %@%3 ' ng2@SScold }g'gtfﬂleréTRGE}%}f&%g PLregl r];1t1d¢.3

nol ecul'e conmpose nomer am no aci
i nked by am de bonds (also known as peptlde bonds) .
:,]:) t I ?gko%%} o the pre 1Sp%?) i a[t a& Eermmu§ E}’ B%Si)ro nd does
[00192¢pt | dG%ke ﬁlagnmpt chdiﬁg for |thxemtesdepeptldé |1gcxpmndd| H¢Sanaen11ng two

otgoBsfopfifer Bt pRSRI I A PR eSSl 1 REQ TEAD 69 Thpobsines

fragnﬁlﬁk )/spﬁ@éstﬁemtﬁ MoﬁahﬁﬁHJplﬁﬂ zgidy@@&ylhgttheﬁﬁh‘ﬁlle r;strlctlon s1t|es into the
acet i 0 s phoryl ations, and the like are al so
EHW&%HE 8%%2] Self antigen: The term"self
Tm”gaﬂm ngm@@nysed herein, refers to pol ypeptides
encoded by the host's DNA and products derived from
prespcl ypemabemaﬁl I78-NA BIEogRE1 Biptidse ANT - ap@)@ﬁcdieﬁﬂofeﬁd
Moreover, the term "self
presS hQr e| n (baaffds%l 382 er aMG e entide goG§§@ ﬁﬁﬂ%%GSt ha‘}P205 coat
prote®PNPri se, or alternatively consists of, a fraction of
a self antigen and, preferably, having a | ength of at
| east four, preferably at least five, nore preferably
at | east six, at | east seven or at |east eight am no
acids. In addition, the term"self antigen," as used
herein, also preferably refers to pol ypeptides that
have a hi gh honol ogy to self antigen as defined above,
preferably haV|ng at Ieast a honDIogy of 8096

T . o r e




at | east one fusion protein, wherein said at | east one
fusion protein conprises, consists essentially of, or
W@ onvsi3x634 of : (a) a first pol ypeptide; and (b)PEI/Brmositss721

pol ypeptide; and wherein the first polypeptide is a
coat protein, or a nutein thereof, of AP205
bact eri ophage, and wherei nthe second pol ypeptide is
fused to the first polypepé de either to the N or to

[0019%he C Expressionuandgfurifivasiohiof she ghovy peptidnge fusia@OprafeinRig carried

c ' R identified

out S‘?‘%mﬁé@%ﬂr?’g?‘gsa%‘%é’? dgﬁ%gb@%'éz‘g ARgHS- ?%Jé‘%‘ 1523- 33
(2002)). The AP205 RNA phage (Taxonony ID: 154784) is
a singlestranded, positive-strand RNA virus. The AP205
genone i s 4267 nucl eoti in length (accessions
AF334111, NC 002700). %ﬁ@ﬁﬂg?%&% host of the AP205

Geptiatis df Prod (mal BHAIpedifis ftibodikd adiderrhinatétin o heutrhliziGg Betivity

Virol. 83: 1523-33 (2002)). The genonme of the AP205
phage conprises three | arge open reading franes

[0015(4]3RFS) Adoftingdle, QISdBLfGQEncE li® pérarotipd teOiccihdted waatheampims-prem
replicase protel re%pectlvely In additi.o

(aa2 1’(‘% §iF-i38 A §POEGhaY Fﬁf gach giousg 190G e ef d1a1yzed vaccine

is diluRlTh P8BS, to RN RREAL 8@260‘7@1 dratideatd §’Lﬂ)cgl§1!il§3)11s1§<r heoo Mn(ﬁi tvﬂ)nventral
of the proteins coded by these ORFs i s unknown.

sidesherefayp §ind 1 4t g veerane i agmigistorgdesighonRIdiuvgnty s a@@@@u absroup of
mlce"i‘s 1 _gféﬂeé with ®E81 DridShkOMibd §ut 'by hedrt Fglnct (Xo] 21\558 Qérum%spurlﬁed
33 (2002)). Assenply g coat proteln
Sera éxeplrtb@,é @dcd in eihegspup arp pgoled andrecpziduggd &er fiye emingtescatdd]0p0 rpm.
t [.Ch\
T (SRR 1At S AeHE 0P 35l il S8 AT € Boifiler{Achdabam
Bios@enges) X Preawbinumis thve veslad withol(e¢otunyf volmaGSoPBBeand ebated with 100

v o361 728, L ety S50 RGP uob 285 Iy TRy bR, e

prote@%ﬁdﬁhﬁaglfr@ﬁdns?ar@f)odlé‘tﬁarﬁéwﬂceﬁﬁﬁbd Geig :DMllﬁﬁ&e tthesfee centrifugal

s b B S0t e > Fhs SYBRFE o SamB i, e s
used ¥ Berforms bdmk ymmgged@ PBSNFhSHFiRE 143 Sradiftrh igBilcAR fﬂfétd&ﬁ;smg a
pr ef er abl 141 nore preferably 124-138, even

nor e
Mﬂhmréfl\élﬂl%rf erl@?ﬂl ), and; qithery spap ﬁr@FenpmelfQ@rdaHx gndy kept aB3780°C for
bng&ﬁh@&n@ﬁhﬁ%ﬂn&ﬂu@ﬂ?ﬁﬁﬂﬁ&ﬁ@&uﬂ&eferred embodi nent, the
first S@ ypeptide consists of 131-142 ami no aC|ds
[0019] ef er Wal@glg actigity 9bpecd rspeaifica pplycloal -1gG5is dege gssentially as
b 13 S
descrﬁpq%gqg}?({bg af! ll%(BrTe%t\%g(? {] e%?}]?g% ft:jl lgﬁlgl%o ﬁﬁll’lﬁla&] hE@3Hitis B virus
genofypo efrom atwhr@nwrmreﬁm(lt hapegsmomes pexpedh it arsinenbatgshwiyle purified

polycl{% ﬁf"é(}e@) ﬁgé&b %@%%@u@@éﬁtﬂgﬁg’%ﬁa&% g%bh?pﬁtocytes G

x 10N62r Gwc]l) élﬁ:) théiE@chlBteN@viﬁiB the (Viiral b IO GRownat 3L, after which

or od.N 0N erred

cels GHORIHERSITHE ) ClstieeRnal SHG BaEL MFi Gesbeneeq gvery 3
days 96d tHeQinioint &F @E&ﬁds@ BiGhtlgendrodhded B8 detcBined o, 9 WHEX @iys after
intocbn, B S b ol e Bl e Lot ek hdios (AR, Avbor
Ldmgmﬁﬁgyably at nost two amino acid residues, and even

nore preferably one am no acid residue of SEQ ID NO 1,

2, 42, 67, 68 or 69 is, deleted, internally added, or

substituted, wherein preferably at |east one, nore

preferably at |east two, three or four, and even nore

preferably all of sai dEUKdPLELei ons are conservative

D I . .
Cloy Sl R A0 o oA B VI A i Cloms gtfes

ID NO 1, 2, 42, 67, 68 or 69, wherein at |east one
cysteine residue, preferably atnost two cysteine
residues, is deleted or substituted, wherein
preferably said at |east one, nore preferably at | east
two, and even nore preferably all of said
substltutlons are conservatlve substltutlons [0048]
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by gel filtration fromcell |ysate, and anal ysing the
capsid formation in an i munodi ffusion assay
W@ twelsawrd ony test) or by Electron M croscopy BEVEP2005/054721
(Kozl ovska, T. M. et al., Gene 737:133-37 (1993)).
I mmunodi f fusi on assays and EM may be directly
perfornmed on cell |ysate. %‘ 056] The display of the
antigen or at |east one antiigenic site of the antigen
on the surface of the nodified VLP may be assessed by
I muni zi ng an ani mal se, with the
nodi fi ed VLPs and d&lgéﬁggrhdﬁ%xp Séewﬁjanti body response in
[001926) EL| Béptiioe corbdsporfding tohbe sevbnd)extraoellvlayriogt (B A3 tand ethe N-

ant j ' ' f. th [ < Al nativel. .
termiPi B B PERS R sEC el it Ssb g o) afidpion probloms)
werefusedCol AP205 innetidéret fenearatedinesn waith EliciBAntibalies. aglinet human

Lnhi biti.on of the bindin f. an antj gen- cific
CeryPhsoiacting o sursemuniified in Hiise ate, B aniSiies gut opsgh for FIV
neutrbl@zg_d?_i &iéim'\t/ﬂgﬂ e Eb‘tdteg,dgia&?tiéh ®ahé Er;t)teﬁﬁinzd iphpﬁde,gm 16<$pI pdpéides, one

modi fi e n .one enbodjnent, t at least .
corregpBding £ @eﬁ'ulf-kngﬁgm% Elc_é#ﬁvl% RGN O CRRHBR dnrlriermips gystoines
and dhtalfB@54 CONB MR i pBsifisrR IR Yvolf inferefifl Rt loopBrmation,

term"™a fragnment of a protein”, or its interchangeably
and the @hor eperbeins M gawTith &1 cugingsTofrapieingat the Ngrmiinugg Retht loops
thereffre 84h BE1HLE B;l Jdis8fidt 5664 ﬁﬁ{agé Betwsdhoy! Qad@@&ﬁﬁﬁﬁalsémés within

pol ypeptide conprising, or alternatively or prefeerably
the laophsi sting of, at least 6, 7, 8 9, 10, 11, 12, 17,
19, canti . : .
001978 15 qpE NS Tagrin(BBIE OIS, QRS pARARY ECLD WA lne at 11
changdf fon 8etinee((R SQKEGSLUETSSHEFRY 8Q YOF YENHQTdKIha¢EG200¥EQ 1D

o: Rl o Bl R L MDY By SR ISP ROREY RORRA, 500 1D

NO: 80)i arECICh (CREQKEGEH Y TdE RECL 3, SEQX X NO: M)fwagmreattd by amncaling
. t el houl [ t.. | t .ant . [ ite. A

citnel R, AR T P PRI iR L BaP v B st oo 2+

(5>-with the present invention, should be capabl e of

codd KNG BEANA A RO R ALIRAeREGEE BH R nlcca
TATPCTCRATATC AT FCTGGARBAA TATCO2ePA OTETCGARGRSITGIT AATGCA-3’

the cgntext of the nmol ecyle. Preferred _enbodi ments |
SEQof a Mt agmemOof a E’{:‘?%t ein a&ﬁe truf®®ion &llinternal ™

TTAAEASATUT TN RGP TEEA AN PtETCCACRRPTGNEWNAEA G PATATGGGA
det erm ne antigenic S|te((§sé) of aai%roteln are known to
AGTQW&%T@AG@M&@%%WTWM S CCREFTEOATIH U8 . hdkQ ID
No:@haborated sogp of these ngidiods fromthe first oligo
ar agr aph of page 26 to the fourthjlpara ra_Ph of E}age
(CATGGAREA CM‘EPEAQ GGseCSpAECTATGARE W!?Taé BACACTTCGGAAC

: ) . ¢ _
cTT?ﬁ?%W@AWAREE}?gMA&A%@Fﬁ%cAéqug a%‘béﬁ? NP B and oligo

ese net are generally app to other
(CCEoM TGS A THEMETTANIGTRAAGTCATE TRCE ANECTECCHANEGTA

ATASTAS T EATAGA IR RERCEREALRTERTARTO RIS 103 for Nt or

two t he at oligakebxymeeatities gen i s a vari anligef a proi-&in. (5-

orebBoidicanGE Rl YRR At ATIAGACATGETANT | -
g y ypep

GCAQGT-H, var isBg¢ of IBn anNOgen, "8%s usad her eligo shadlld (5°-

ACAW%%%P éng%%ﬁ%g@%@tﬁ%ﬁ(?gﬁéﬁtg&&{mt i vely

CGGRaEBi, SEQITD MDgHREEED240l ypept i de havi ng nore than
70% preferably nore than 80% even nore preferably
nore than 90% again nore preferably nore than 95%
and nost preferably nore than 97% am no aci d sequence
identity with the sequence of the protein, antigen or
pol ypepti de. Preferred nethods of generating a variant
of a protein is by genetic engineering, preferably by
insertion, substitution, deletion or a conbination
thereof. A variant of a protein, when presented in

o o - e



essentially of, or consists of the extracellular
domain of the Influenza M2 protein. In one preferred
wepwoeuswent , the extracel lul ar domai n of the MCPEP1065/054721
is fused to the N-term nus of the coat protein,
nmut ei ns or fragments there of, of the AP205
bact eri ophage. In one pref ggred enbodi nent, the at
| east one antigen conprises, or consists essentially
[00198], or Tht tobtairedi fragnment coding tfer o Clalaf way péditionshlly Idigested with
Xt r.ac [ { el .
Kpn o AP LORE TR P M W W GaBbB Mg o
prev1bu=sh58kilgistedmecﬂompAP‘H]Sa@lEyJLaa ahé aECL2E) mﬂnMI &), anspadively
f the s quence of the extracel r domain
undefie Bl b Pt SPGB FRTE Momp 4F B B EhariE

542: enbodi feaséd orsSH f r age0f ofcosthe ewidimcelt ul aGTACGESG  —
f ' nprises the N-term nus
CRS%F&E‘#@:?%‘%%&Q@W&@% in. In one preferred
530: embodi R4 orf 4UB):ext r AP203 ddatrofRNBGTAGGASTE- CRSQKEQMIYTC
M2 protein consists of the se ence as Ofpsl\%gﬁ
41 Na 43, (asedene B rtheM%‘F%Y&PI TEXgdarheR QIAAR - 5GG -
AP2dohdf6kintl ar donmain of the Influenza M2 protein
consi sts of the sequence as_of SEQ I D NO 43, wherein

[0019}] J&e respitiag Plasmids PARPAE, PABS I avd P@fPSsE@ewemfan@oa@dame E.coli
Ml%n@%ﬁ&essb@ﬁﬁfeﬁ@ibtﬂ i ROPLET. @Hﬁéﬁs'v&e‘r’é REntifldAOME 1}lthes of all

one preferred enbodi ment, the at | east one antige
threecoongiructse deragnstrfing; sifsssemblin of the| YLI pporoexpeespion § @oli of the
respeM@veOAleOgchatl Pot%ﬁ & preferably M2 dinmers in tandem

or alternative trinmers in tandem This enbodi nment

may enhance t he i mune responses elicited against the

M2 peptide. In one IﬁuH{ft (?on?t%i%%ﬁj enbodi nent, the

at | east one antigen conprises at |east one
[00260) ac €clls whredgsch by a]ttdsmpanmr 1n|1ﬁ15{:h‘l$‘fet (SOmnM Toist &\mM}EDﬂiA 0.1%

Twodt 20 P BT supb BrEhal et wiBR° Bhestond bPRR cpdorlpritd by

centrifogitioRd, andtthérpéltet &(as]imrthrea rtiddes rvéith Wsﬁtbuﬂ’ﬁs {Thé paoted Gupernatants

woreFH v Scrrosy A el g R e Py Qi orning the VEPs

were CRibEddS tedndehtrate® $ls1&1gae211 Adnidon Qerpefapil At} eiidity eshdf praific h@rer a

Pr eS| reglon of t Hepatitis Vi (.HB | arge
Scphargsg 2R £0lBMBtR| N’f?T(lm? e&e&%ﬁ&mﬁw Eééneﬁlde was
demdNst-fed by Hh@ysﬁ%uﬁﬁ@d 9fLPh %WDWGEOVW%?CE&QBIHWV&E a mouse anti-

coterm nal_proteins, deS| ghat ed smal | (S), mddle (M,

Sefasé’ﬁ‘é}ﬁi’ﬁ}f&@ﬁcﬁ)zlsew EMotein. The S protein is the
nost abundant of the three and consists of 226 am no
acids. The Mprotein conprises the S protein sequence
and an additional Bsifiationofiongmicn?30t he N-terninus.

[002(?123&%11@%@%@{5%@:@%%%& lhyses tﬂgb 231 sLOBMEBPA 0.1 %

ence roteirn co PreS2

weapelflugHch®, Saprgimh RMSH) Thedpsate wasoclérified hyscentiégmation, ragd the pellet
washE&P ﬁlaéeéglym%sgvt@%% BIEPSS ?Eeln%n%%ngé é%hné\% EH;T'IJ\IT?:@ h%l&ﬁ Sc'uéa ﬁlﬁt@ of the
washbslmeretﬂuaﬁdeMeb ia r&dplmyose |4iBecoﬂlmm inﬁéE’y bufferoElnedi ﬁ:hetldmsfqomdmmg

atocyte r tor i n the Pr

e VERC KR hENGE SRl . v S ot bl i cgn Amicon

centrﬁ’ﬁ)gh'B filtdo umn ahd @échdamadgedpherd/ o@& a Saﬂtaﬁiﬁ)ﬁlB ¢obidny n NET buffer.
.Hepatitis Ls a ' ealth. problem wi

Pa“‘%‘%gssﬁ’inf’lp’ia& db*BB‘ESPgw%ﬁﬁad?P?‘ ‘i"é‘l%&“%ﬁ‘r%’d%a 8‘5 °?P“r‘ﬁ°d

VLPShy SDS-®PAGH, @¢dstcanBluit twith Hapaisé tmtisseE’a Mictifis fdraBsIECL.2n peptide and
nunber of diseases, including |iver cirrhosis and

EM. cancer . [0068] In one preferred enbodi nent, the at

| east one antigen is a H'V protein, fragnents or

variants thereof. Useful H V antigens includes

pl 7- GAG p24- GAG pl 5- GAG Protease, reverse

transcri ptase (RT), Integrase, Vif, Vpr, Vpu, Tat,

Rev, gp-41-Env, gp-120- Env and Nef (Addo, MM et al,

J. \/ rol . 77: 2081- 2092 (2003)) The HIV antl gens

o~ ~NNA P~

T4 1. .



NO: 108); ) HIV env 12: G VQQYQ (SEQ ID N0 109); (m HV
env 13: QLLGA WECSGKLI CTTAVPWNSSWS (SEQ | D NO 110); (N)
wohodemsps744: NAKTI | VQLNQSVE (SEQ ID NO 1 11); PQ)/EPH005/054721
env 15: GGNSNNESElI FRPGGGD (SEQ ID NO:1 12); AND (p)
H V env 16: VAPTKAKRRWOREKRAVA GALFLGFLGAAGSGC (SEQ I D
NO 113). [0071] In one preferred enbodi nent of the
invention, the at | east oné”antigen is suited to
[00202} dud= oeder itenprameote displids ebondjdinkage efi the dwetcysiivessof fhe ECL2a
. nt i .
pepihldiie BbGAEOAR, ECLOE B). HETTP shiErdlh LBECd Tyl HEtbiyrec
againdi S0e@abETris, P50 tiM Mhdy ply 8.0acintiining10.¢ talil sd salscedcdintathion and 0.2

o5 i pRTEES lvtgion, SBRRai BE R alod ecHOHPURR AT b8P o
agairsh180 ind6 Trigad5a g PpadLpEpager BBSak 20 meM [FHipes)tl 50 mM NaCl, pH 7.2,

.applicgation WO Q2/056905. 7 I n one further
and i§ RRFelel 5508 48 o R SRR BT 1ok QAT SR oMo el 1
antigen is selected froma group consisting of: (a)
| ynphot oxins._(preferably Lynphqotoxin a (LJ.a),
Lynphot ox PR Iprrotonsirgas itgey i SedsRng PREEBFors; (c)
[002(5%2\8 RicN$ a@qg/ée\rl%*s QeschibedANE R a fiiss Btk BokthiB@B®.1 mM DTT. All
(RANKL) ; (d) vascul ar endot hel i al ]((gr owt h factor

subsqqgg@:s}eps @E) perfsmed in bakkers coripining (b MM PFEJipgl oxidation of the
interfa® C§REREs SVEHITER) 3a (dop daBtaplibRAl Bt Borfdr@bd as described above, if
[ntérl eukin-17; (h) Interléukin-13; (i) IL-23 pl9; )
unsuffigicat displfidadyondfprmationis pusppatedi 2:  (m) SDF-1; (n) M CSF;

(o) MCP-1; (p) Endoglin; (gq) GiRH, (r) TRH, (5s)

Eotaxin; (t) Bradykinin; (u) BLC, (v) Tunor Necrosis

Factor a; (w) anyloid BeAMPeBiide (Abl-42); (x) Ab ;

. . en < . A I .
g MBI B b st B BESPAOLVE (SRR iR -
(dd) Cba; (ee) BradykiwrminglffeptideDes- Arg Br adyki ni n;
(gg) fragnents of (a) -(ff); (hh) variants of (a)
-(ff). Detail ed description of the afore-nentioned

sel f antigens, fragralaiisg &id Bxprdssiod s t her eof , have

sl S A B R G o

mutaddﬁ?@a@éild R)Qﬁlflﬁg%éi)lﬂlﬁlﬁi)ﬁ% #iised meg fin bnlty)leﬁé@)geﬂﬁcrate a I'\]faccine which
. .reference., n.one preferred enbodi nent, . the at
clicitjagtiaqdicy agaings CRERen The vasging isgsupegrethy, migfiedgraice, and the
antibBdi6y B&aPIoY IRV nbiiratiatidh AchViGIMEIDN AXPaghRECIIdI@ For the CXCR4 N-
PCT/ EP2005/ 004980, which is i nco]‘r!dplﬁor ated herein b1¥
termipglf RepEdFcCXFRA-NO @HGISEY TSDISYTEE ASSD YP YK EPEEREENANFNKI,
SEQIDAYEENS)S vwis @fciled it anhBinP 1R SN phodpN&Palc@D1i3bRIRERIdS R oligo
- NO 4-15, SEQ I D NGO'52 and™ 53 disclosed in
OligieCT/ EP2005/ 004980. [0074] I4hlone preferred enbodi ment, (5™
CATM?AR?%C%Q}?A%TMdéG&c@Aﬁr«%cé’cﬁl&(}é GGTAGC
ul Tn the produc

thereof. VLP-GIRH conjugates use tion
GGCOA G i Aes CAIAT (A4 (026 CATC AT EFOGA 628 B8S BHCMINGH TTA

) i e g R A e

CCGRAANTHIA TSN STRPGCASEQTCO TROCAAAN GCATS G TRET BRATGCTG

o B A e BB R roonar

CCTa043’ ,gSBQCHN Ni@: 73 rfihei sttgine@l fiagment e tifateds e hhea $eq@orgpAP378

to prevent .t oar, .t aj in the neat. This nodified
previf g ST bR ea Bbe e SR ES. an_ani ol
such as dog, cat, sheep, cattle to control their
reproductive behaviour and/or to reduce their
reproductivity. This nodified VLP conprising GiRH can
be adm ni stered to human havi ng gonadal steroid
hor none dependent cancers. [0075] In one preferred
enbodi nent, the at | east one antigen is ghrelin or a
variant or a fragnent thereof. VLP-ghrelin conjugates
useful in the production of vaccines for the treatnent
of obesity and other disease associated with increased

r a o o o o




nodi fied VLP conprising at | east one fusion protein,
wherein said fusion protein conprises SEQ ID NGO 41, is
W@ e®d/03s74 vacci ne in a human. [0079] I n one pPErf/EP206:1054721

enbodi ment, the said at |east one antigen is CXCR4,
preferably a CXCR4 extracel |l ular domain, nore
preferably a fragnment of a_CXCR4 extracellular domai n.
The chenoki ne receptor CXCé al so known as LESTR or

543:f usi n, (freédbngs to the fanrly of ogeven- transnenbrane 378):

analn @ﬁﬁ%ﬁ#@ﬁ?@éﬁ%@ﬂ$%?fﬁggﬁﬁ§oﬁﬁﬁgﬁno |gan g — AP205

mmt@oquXCR4 is SDF-I (Pelchen Nhttems et. al. (1999)

. v, 168:33 r i.dentified as a

[002(}252:'}] g'glg &s@?mg Bl]rampﬁd@p)(&gg Wé'lf glan ? é)lnt% icgﬁ 81%/[1'08 and* &xpressed
as degcfibe® dader EAmragle di Ogfisids pi‘dlséﬁt $i thailysatetdembnstamdselif-agsembly of the

CXCR4 for. e y are cate or| X4 strain. SDF-I
VL (R ol B b OO BTN AP RICPY OB or o

(1996), Nature 382:833; Bleul, et al (1996) Nature

382:829. [0080] In one preﬁerred enbodi nent of the

i nvention, the at |east 'HE°3RR| gen conprises or

[00266]’ ns I(;%I1§w@ffe 1sed Bﬁﬁlﬁﬁmmc@ﬁo@m%%ﬁﬁsbmhlrﬁl $fM EDTA 0.1 %
domai n. A fragnent of a CXCR4 extracel |l ul ar domai n_has

Tweegt 20 25l 86) snpplﬁmertel ithy SatgfrdaBMSE. The lysatg nivafp clarified by
centrﬁ'ﬁéa@lﬁn afd ﬁiefﬂeﬁ%%he@fmﬁpg@ls%ﬂ‘e?(b%h&fﬁh%r 1 Ak NRSpooled

l'eSs t’han 30 referably nore preferably 15, even
supernafaRls (Yase muaﬁr<£ oYY & pephsresei s colmesm] NEF, ifer. Eluted fractions

t
contarimﬁ ﬁfer@gPsemg‘Jo%ﬂ conk ?‘raﬁh Jsﬁger i na %Eﬂtgﬁl ]]li'lltﬁr unit, and

rrses or consists o extra
purlﬁstd revena Gepl@XGRAB tolumnean INET hefiferp Patiele rasstmbish el dreplay of the

0 e
CXC%{?S\ICttheg I1<£Qt QQJO &@E;ﬁ%@ %Lt%gys% Jﬁgﬁg%p ﬁ?‘?‘ﬁf} s‘éﬁ“ﬂbﬁ Western
Blot with @ diousrdnti-sehaspeadifid foathe CX(ER4ANt papede adBMi ses or
consi sts of a fragnent of CXCR4 extracellul ar domain
ECL2. Preferably said fragnent has at |east 6,
preferably 7 amno acids. In a further preferred
enbodi ment, the at |ea nti gen conprises or
consists of a fragnentiﬁgﬁggkﬁﬁgextracellular domai n
ECL2 havi ng alfhignisdgtiofl afEHINNzEtralBatRn@sdaly NO 49.
[0082] In one preferred enbodi nent of the invention,
the at | east one antigen is CCR5, preferably a CCR5

[002671t I @38BLI6 Bliccd QORI Pr ,lmeaJrvﬁthpB@f%’ A Ap20s.f ApgeeetcIok, ap20s-
5 extracel lular domain. HIV R5 strains use the cel

cECIZdY. f GXERADNARANSs VEBS ehiginedciiont JiXAMPREhAEmndadg on day O,

(subc%l%édﬁslynin% mpﬁ%a%mﬁ&gd {e¥atbd nfi&! ﬂéned%%d 1 @nstruct 378
transmenbrane receptor wth four extracell ular

and ‘Hﬁrﬁwss respeetivgly eAfigrrbgostingquignthe samel vadeinge oh gapd 4, the a-AP205

o GBI ORI Fo e3R8 8 S8 o8P0
respectively. [0083] In one preferred enbodi nent of
the invention, the_at. | eas ne anti conprises or
consists of a f& fieation gt p éé%% %%gellular domai n.
[00208]f r semﬁﬂtimﬁltlm@emﬁ& X cémaRbéd! Ifar figlo Hihiked1 A5 13t000€RSd. The
6 or 7, preferabl at | east 8, or. 10 am_no aci ds and

supergatpptyi§ gpfed gm ph 3deml Bleél‘.laStt?érﬂP‘i’%mhgsseP]é%gset ({ypprsham

Biosctehce) 'RéI18h&R! Swlttsand)NaRe &lumPiethes dRlnéd vadSPBaR dlied with
nmore preferably |ess than 15, even nore preferably

100 hdsglyqinepH2®. 1am fastiges ate col{egte@tr] tubgs W%Wefrewd@dmh 120 pl 1
extracel | ul ar

M Trg’ggin%? iﬁg%orﬁr?ﬁtr“lmsg?s’&%@ TSt g%" ate oA ECL2A, as
general |y understood in the art, starts preferably
fromthe first amno acid of the ECL2 and stops
preferably at threonine, which is right before
cysteine in ECL2. In one further preferred enbodi nent,
ECL2A conprises or alternatively consists of SEQ ID
NO 46. In one preferred enbodi ment, the antigen of
t he |nvent|on conprlses or consrsts of CCRS

e Y Y




particles or |lowdensity |ipoprotein (LDL) particles.

I nhibition of CETP activity in rabbits using small
woredoeosdees | nhi bi tors, anti-sense oligonucl eot i PEFEP2005/054721

active imuni zati on has consistently shown an

anti-atherogenic effect (Barter, PJ. et al. (2003)

Arterioscler. Thronb. Vase. 1Bl ol . 23: 160-167). [0091]

I'n one preferred enbodi rrent5 the at | east one antigen

conpr i seEAES staimng oftcslludr GCREWith poluejomah mohsedgig ami no

o S SAMMRREECES, S5 LRSS, L MACLe bR BBy g v

humamrlme vt nayenally cxppessseEDO(Trkdnetiabt 5 Vifol. Bra9dypaige 8966) CEM.NKR-

CCR S @SB TN D BiRkrs mEHL OSHE 207 P Bipg and

antiblotics)] CélBgiid péliceed a0l rddsugeddedrie q,)hwphate-bhﬁﬁéfd §d11ﬁW(EBS) containing

bi | | i
19% (gt St SHCS naamier inBebyg0” SaFGTLR T hH-otmess R 61CD32
(Fcy)a@hétﬁhﬁét cRSBALI %rv@é&lfdna) &e%&@d heg 'Bldéﬁiﬁg fagélﬁ Al Redubatbd Gor 20

contraction and rel axati on snoot h nuscl

minufes dThst dei arg fwashrdlj anepini h Féfﬁd’ﬁﬁ/@ér(hl & 3;«19 n@blls/well) are plated
n o Hrat or Q Br ad n e

and tﬁc?nspeZIF#gc SfVVil)éaHo Eﬁ) )é&ee %?19 cgh?é[a{j%glgljl rquspendela vith (H

CCRp Ipefye]bﬁzﬂ(hn&lﬁﬂalﬂzdl(mrlhg/ﬂ),BShhg’l 1308/ &g/l iod 0.3 5 tnfipl; alutddefdsii protein G

one,.ant i nsi sts .
coluf iR S50 HF SPRSS. aler 16 iy Rigprseainare washed ppec in 1%
FCS/MBS 234 shiied 6 10 AiRid ApMA&itBNG Hi/B FITT: foat-eNGise (Jackson

from Bradyki nin. Evidence suggssts t hat des-Ar

Milap Applyticp, bahashetin 47fGEPBY. iAfkn &ve Wﬁbﬁ@mér{uFﬁ%{BBgai 80 - ' 10°000
stain®P SO hret Qﬁ n}@é’da% Sﬂ&w d%b %ofn@tfr OB of 3éach staining is
processes iricluding va 0d|| tation, 1ncrease of
deterpéned wbiag thse'eetbausstl floy cyfomegyrsofeyare.avasat i on, cel |
m gration, pain and hyperal gesia (Calixto J.B. et al.,
Pai n 2000). Des- Arg9- BK exerts its effects via the Bl
-receptor. The i npoHIéNsetrdisatitesasgyg9- BK i n
i nfl ammatory processes is further enphasi zed by the
observation that BIR-/- mce showed a strongly reduced
Stimulaed prinerty D8 deppd PHEMEN a m)del of acute pleural

roo21g" | R Ry SoER b EInEG rof 1651 Bopd ditorsing dhalpf pECDs T

cells iuging RO¥BHOBY CockelSEtemPall ’Drﬂ:hh(blﬁgibsﬁlnc aBIOh)OBA sx(a)nadad PBMC

., ai | amati o | ndu er .or .

scla) by il PSR g LE ot LA e PG BEIB ey Gl are aciusted

to 4>r1ro%ﬂe rif edﬂtaﬁbmedlﬁﬁnmml 16, i 10ye rmso N0 tivenl -2, é@gtamine and
ne antlgen is suited to |nduce an i mmune response

antlba)aar)ngwdari [P gfroe Rty andaBimplaiee wih st e Michgespslutinin

(PHA)S 03N p@hndl EF19£ Nor Any/RRARTDIOMAD DKABTNTHer tRR! 884Ks- frdh all three
one further preferred enbodi nent, the at | €ast one

stimgdationgyare Gognbiner spd aigedt r%sﬂu@egrf@a@u@&ﬁds@ﬁ Ageelp for(igfection and

Vlmsf?l@ﬁtyéﬁgﬁfoh‘éﬁpérﬁiéﬁ sved in bee sting allergy, (b) a
peptide 1 nvolved in nut aIIergi;m(c) a ol ypepti de
a

[002{) v o P choitlisaiise aaday érgrformed agentiallycasyletopibe dpreinve Giskpla ct

al,, J.hﬁr@?é?{%aé@e? 89??%.’ ?gé/ gg l%h&:@ {d:r%%? !c% \?}%FI{}& dﬁlQ&iﬁ@ stufi:?dr&?i JR-FL and

SF162) hayr Hearsdesribed arevi@nslm(\@ Boﬁn eteal., Notufal} 990238, pﬁge &9; and Shioda

et al'félﬁr%%peirrge?rll? §49( %21 c {%7? dAltetrAalglvf?ag t)&4I 4tra nd'NLES 2 ?J g(géglr]{a%g been

one an Igen 1S selec
described ipoavipusigr@riela ecpl crr99sg a) VaropTas39pTikphse: ahZ1998)tle Virol 72-

bi rch i.gen) . (c¢) Dol
1876{ i 653 oefs et i SieE AeRGE Ay phlse Ry e movseete or
a Der | peptide (house dust mte allergen), (f) a
varlant of (a) to (e); and (g) a fragnent of (a) to
(e). [0096] In one preferred enbodi nent, the at | east
one antigen is suited to induce an inmmune response
agai nst a pol ypeptide toxin, preferably the at |east
one antigen is a polypeptide toxin, a fragnent or a
varrant thereof [0097] In one preferred enbodlnent of

o, . - o, oy o o e o




and (e) GSGTAGGGSGS. [00103] In one preferred
enbodi nent, the at | east one antigen is flanked by at
wo ems3wne, preferably one cysteine, at each ebdI/BP200$1e54721

antigen. The flanking cysteines can be naturally

occurring within the antigen or artificially added to

the antigen. This allows tlgg presentation of the

antigen in a circular for y the disulfide bond
contrbbantibddyb 2D WEZnpg/tng —t 2hong/ il hamgjngens irePGrersl] culhire plasamyfor 1h at
37°Crri mc the naturally existing configuration of the

antigen. To avoid undesired disul fide bond fornmation,
[002120e ITat uHAV!1y -if6dulints ge cadjﬁseeidn & S pontdit hiapprotimariyt i 1gGO0 to

' referably to_.be stituted, refe
4 OO(L'EWE)é?/WgH P ys‘BbE‘E‘Pt('Eaﬁb rﬁn‘i‘sé““p IQ%FS‘/‘}/%‘S))%%J’\‘% ctal, J.
Virol)r1999,dRde 896¥). Biigshingeufuth @tootmlmn 509esssiodultate igfectivtedose;) is
i mmunogenecity of the antigen. For exanple, the ECL2

added) apehplates £ fog dr 4 dayp.nThe detal infogtion pelume ioP pl. Preferably, on

I
day Gl RSl R BT [REE A b RETRIRRY 2 14 bRERR pRuction
by usjnglappapuhehssay passicsosibed pevigeshs (Meaze eifal.atyP0| $atenecR 30, page 139).
cyclic ECL2a. In one further preferred enbodi nent, the
second pol ypeptide conprises or consists of SEQ ID NO
73, SEQID NO 116 or SEQ ID NO 74. [00104] The
formati on of disulfide?&g&ﬁs enthetvvo cyst ei nes
flanki ng the anti gen cah be pronoted by purifing the
Cloning] éxpﬁﬁhldﬂ,.ﬁ’lmﬂmtldiﬂrﬂrpaelﬁgmg 06AP2@5 VWP Bikplaginglthe P33 epitope at
subsequent |y di alt¥ g‘nc a gst an_oxidation buffer
whi ch has a pH al e |Sé) % PEEPBERY f or mati on (pH
6.5t0 9, preferably 6.8 to 8.5, for exanple 50 mM
Tris, 150 mM Nacl, (%48.0 d cantains a m xture of
oxi di zed and reduced'gHg BFSYPedox shuffle), or

[00213] heThaPANK Fragmémt| Wdihg Forths PBS béjfidb axvdiffearwitd 4 DBuckeCdlided at
as a redox shuffle of cystine and cysteine. The redox

the Nsterrpinpldonigprovsa PEacRssing n @aRtgep |péeseptqlgtceﬂss(%\ﬁéf8%w SEQ ID
NO: 9'7@} atik Oréré%ﬂ:q Oyl LutheatigM Q¥ dbﬁﬁﬂu&b&fd@ hioneligo 2.198 (5'-

Pr ef er abl the shuffle i's oxi |Z|ng$ Useful ratios of
CCTEG oA N r el ed O T TAAL I CrLCape TASO TAR I AT(GA', nS@Q D
NO: 9/ 0.2, &0.5, 5/1,45/2, 1/ 02/ 2, 1/0.2, 1/0.fa9 2/0.2 (5-
2/ 0.5, /) In an alternati \%e nmet hod, the cysteines
CGAd; KEAM@HAW CaCOHOMNAGTRATACACAOCKTITCAIC(ExaMGe3'.1 SEQ 1D

. - codi . |
oY, T Rl G40 SHOACCTIR foPon I AR o o
samebrestaction Sd:tbsaimdtlierveatod pAB#G9 deleesherangd afdacpii dryptophan operon

pmmﬁ%‘ zed b r exarrpl e, reduced glutathion (0.1-5

rf%ﬂ hcf)]és OW?SO 1-10 nmV), beta-ner capt oet hanol

425: (0. 1- 1Qbasdd or409%y St eARROY @aﬂprmmﬂ\@SGsumwuﬁAm t he

i di.zed VLP epafration i.s edfurt ai
oo2E4f' (S Fositing BRI R BB S Bmetrtoste fiRHE M09
and ckpflssalVhdNddstribep ihder Bxardplé 2may be injected into mce to
test inmmunogenicity of the displayed epitope and the
specificity of the elicited antibodies. [00105] The
opti mal condition for tlp@nﬁ@uhaﬂti on of disulfi de bond

is tested enpirically usi_ng .anti bodi es specif .
[002%3),  (Cells persdysaeby Hltrasqn&a g hysy bpdier G/ mY T rignemM EDTA 0.1 %

TritoR XREJ0, PN 1830) SipbleHRnted RAEHTBA |.t£/h§ PNEFS TR Sy Wag ddiied by

peptlde to be oxidized to a | oop conformation is

centrifpgation; @ ta MElletsaghedtwice twith Lisiscliftes apé onpe wWithat lysis buffer
oo N e B o e TRl e S A oY o O
NET tbyferp Epptddofeactionsi qostaimjwh@ ¥iPo mieret fooked, fonocntrgled jusing aw Amicon
preferred enbodi nent, the second pol ypepti de
conprising, consisting essentially of, or consisting
of, an am no acid sequence selected fromthe group
consisting of: (a) Influenza virus M2 peptide (SEQ ID
NO 43); (b) Hepatitis B virus Pre S| peptide (SEQ ID
hE)62) (c) HIV Nef Polyepltops (SEQ ID hE)ZS) (d)

N~ 1 AIA N /SN ~ . NN~ 1



[00110] In one preferred enbodi nent, the
i mmunostinmul atory nucleic acid is preferably sel ected
w0 p@a08dee4 gr oup consisting of: (a) bacterial DMNA/EPBDS/054721

cont ai ns i mrunosti nul at ory sequences, in particular
unmet hyl at ed CpG di nucl eoti des within flanking bases
(referred to as CpG notifs% and (b) doubl e-stranded
RNA synt hesi zed by vari ous ?ypes of viruses. In one

centrifugal Fiber ymitedns pusified aixsdiGre OB colume in NETmfigs [Paiticlezassehbly and

oGPPI g RAL RSB b r pBinl L8] S e

WestemeBlpt eittes medsecantiesdrarspextific fohn éheltR3Gpeprydeaing @M. The yield of protein

ves PSR PO SOSHE aSOOE P B4 o

AP205uadae piotdite lealifhg fie abdidynt faktizleoforgativnc TRO presdit €asnlt show that the

mosIREAREAERP S PSR T B0 RO 0% which e

fused®p en@BRHRN A phge MLPGREH IS e @idveiet pafidlcakdtmbBine or nore
phosphorot hi oate nodi ficati ons of the phosphate
backbone. In an alternative preferred enbodi nent, the
CpG cont ai ni ng ol i gonucl pRkigke i s devoid of
hosphor ot hi oat e nodi fi cati ons of the phosphate

[00216) c k BERA3-PHH obsaised pave (3¢ dngimbo Hphdiatyzed pgamst 20 mM Hepes, pH
_ F= . . i
74 BB GRS ATk g i
was [ gibsepentlyn Gplgzadyr evearighir éf edied (Melsspheweight heutoff=100000).
; I @10 Qe I CLEAL A leRES
0t HB5E DAL DD BBUPA OO PO, B0 ORI
phosphorahinatt iboed,y SEQNIEY NA9bHfand WEDI (g eta e setyteiiceta*d grgte*e*e,
f A fers mBAt ' i i :
s5Q 195, PHE PGl B RPAISTRT s SR, 852 WIS it gieg pigobim
treatdiyVIsR andg€l, 4fircal 2 M pwiteladdadrand jrcebazedafiot § himyrs att 37°€ alte oligo

was %ﬁ%%?dé—g%ggge%hﬂs%‘{%ﬁ yltr%ﬁ}é%g%%gcf %@ Hﬁg?{ﬁsésggﬁr’ﬁi) LXffer. Packaging of

oligooWasg@nfitheioby alealysBng ths eissemblzd SILEt I8y afarose gel electrophoresis in

R T R b0 e, [ 10 i v

compRfiSaI wieS dil@iong bf £ sthadard/éfl thc S@RSAITED DneESQRicl g2l. The @ftal amount
or alternabg¥ Iy cqonsists of CGATCGTC .( SEQ,. | D NO:

of oligg) way fuantifi 2 preares feqpackeestli el ProPRIREo it Fgiempss K and

analysRByAGRI0R1 109% PBEARRAULRIsCPhd B8ls HRAINMISRISWItlP SYBR gold, and total
alternatively consists essentially o or

f
oligogoptepteft gagh pgpdcqﬂngifqusbyo@engiﬁ@leggq@@gCS'edilutions of the same oligo as
standif R SHHIPIHE MR WX AP F drotehd 'td%l’\ﬁggléonteﬁap%l Ia the

O her useful” i mrunostinmul atory nucleic acid sequenceés

packaggd eligreeontogt, sdichaeag of A.36 naol L) nesYel of A0 i20 856288 amgl/100
' re is incorporated herein by way of
ugvigﬁgggﬁggﬁégbtailed descri ptions of | munostinul atory
substance, particularly inmnostinmulatory nucl ei caci d,
nore particularly oligonucl eotides conprising
unmet hyl at ed CpG have been di sclosed in WD 03/024480,
WO 03/ 024481 and PCT/ EFXOMYIPDB265. [ 00115] In one

i o Rk ostor BP0 B R YRR P FaP LR Besence
enbodi ment, the i mMmufddbddmpaicoyidsubst ance i s bound
to, preferably packaged inside, the nodified VLP.
Met hods of m xing the i munostinul atory substances
[00214] t h OSHBLMLiRicaatd @ehuniad dydeRetnd sibtudsiReusly1150 ug of AP205-p33
WE03/O§44 0.. Met hods of packagigg t he. o
(constrigh (o Pitthige PYPPE AheisnBEt Pakasge side aydesarlgdinEXAMPLE
di scl osed in WO 03/024481. The entire applications of
WD 03/ 024480, 03/024481 and PCT/ EP/ 04/ 003165 are
therefore incorporated herein by way of reference.
Furt hernore, the packaged nucleic acids and CpGs,
respectively, are protected from degradation, i.e.,
they are nore stable. Mreover, non-specific

L, - o, o s T




oil, and injectable organic esters such as ethyl
ol eate. Carriers or occlusive dressings can be used to
w0 p@se3sed skin perneability and enhance anti gePCT/EP2005/054721
absorption. [00119] The nature of the i mMmune response
can be affected by the nature of the antigen, route of
i ntroduction into the body,,dose and dosage regi nen,
repetitive nature of the aﬁflgen, host background, or
19, osiAPRESP3H @{Lﬂ’amas&embtsﬂ in Ithe prasenercofsdiferent anqunt afpaleL-glutamic
I (o} Ll t
acid, vﬁa?&klg 26t grrl aengﬁo t'I%il © g%te t}ére 12[%02-&)@%@&? If 8ﬂ1 \Qf ggclg /ml 0.2
mg/nd for OHemg/mi eﬁpmlp-rL gntamssactﬂ)t ]Eighteiaypmw bivod Iﬁcog1 inahunyzed ammals

s anff5SG R 308 Gpmion lapvr SOREC R Chid TR § Sall el EREs burr

(PBSt b% HQBY 6ﬁiM eDTw, pH 8023 aadl ﬂtafmled; f(ﬁrledmhl’at A7°C w1th PE-labeled H2-Db-

e oaf Sl 58 extuBen RE RSy dufevizt 1 4y Brpfimin o aec

with Niat WPE Iabelle)dpﬁt Gintilnfatsd @D&&ﬁﬁﬂ&@ (D MeHarMingén)) tAfRRE washing,
fact or of thlﬁbglsclosure ?O 20] I n anot her asp

erythpqextes argdpicd gythPldvvaing Salugag, %%@é%ﬁﬂee%?ﬁ B &P@ﬁsrﬁm 10 min

at robRNRpSiaftgs. Kiddlly! AR £apdidré @falylel of a tFXECY TUBBUr Rihg €8Wuest
an acceptable pharmaceutical carrier. Wen vaccine

b
SOﬁ“i(ﬁfe) st pinalbribe 6¢llsi e aemined dn dhicefpryad Saticn @nd isidg Aatter @nd the
1ympH@ayté@ Qred ghtd. fx%ﬁmaié‘lyrﬁfiho%?g E)@fnﬂz?tloﬁat!hE £p3RBEM1SeBed and CD8-APC

juvants, or other” substances which are desirable fo
labelleﬁﬁﬁllmrﬁ gleaﬁereéfvrlﬂt@e yl-efand b4 detagtorg saspectiblgriiiccmoynt of gp33-
specﬁﬁt'lerélﬁl are %zﬂ Pﬁ@deas cedt %Ian R aéﬁ% g&lt% cells on total CD8

_pharmaceuti cal conpos tlons e pro ed I n nunerous

positiye lymaphocytesc| udi ng REM NGTON S PHARVACEUTI CAL SCl ENCES

ol,,
[002#? or11X e:t CFUrt ggfm%%&gcﬂﬁglgh?ﬂp%%g g? CSH Q&Bgn% )éhe séng‘%l% ]cﬁal%?nged
with 055 % 108 afu (lifgl mconpﬂnmntevﬂ:ccmgz varusl ItI&Eevqaeessamtlmg;ﬁészepnde 5 days later

itions an 1
o bRt REMBrERST i okt af BeB st A HhelkCoth gy O 88 otaries i
incuH'atbﬂHﬁ séﬂit& dﬂﬁtﬂwﬂsloaCBSﬂ‘AB cls.t Aferi ovemight teubdtios avaTw me5% CO,

osi.ti.on of the ipnvent | r th arma I ca
colls G Byl iaie (O o0 e e Sp OGS Gr2886) 8
NaCli, a5emi HQ(I) .ﬂf av F&ﬁﬁl(ﬁhytﬁen efdct i&&flﬂii@liﬂ;'efplﬁﬁleé/inl:ﬁhé 6dll lah@ derived

manuf of a Qr the treatpent or
from yjrus i oed relb B 781°§é‘5’g éeséﬂtuélo‘f"&‘é i GF opiFs iSspishiaied as plaque
formm@Rditd (p@)S i n an animal or in human. [00122] In one
aspect, the invention provides a nethod for producing
the nodified VLP of the invention, conprising the
steps of: (a) (optional) in-frame ligating a
nucl eoti de sequence encodlnﬁ a spacer with either the
first nucleotide sequedeAMREBAl ng the first

e R R R TR R0 TLE CRp R AR A0
second nucl eoti de sequence with said first nucleotide

sequence, resulting dn.a &ﬁﬁ%%pﬂ%&%EOt!de sequence

encodi ng said fusion pr opti onal)
[0021%}t r a}dpeptmig carrwpomﬂung)tbommdml Ghrehih(l B)svas Ufpspdas sho B-tatminus of

i d
AP2(}5h 10 Oé%erq% &e%eézltt% arv?]lclt:crugeu\%{ gl?tgiclﬁlf ané%gégsﬂég%ingg e%rehn The Vaccme is

expr 'na ho
subsqqueitlgr iajekted undeite, tdnd tho adtidodies téstedt fot bindingstol Ghrama The DNA

o SRS ! Gl SRR 5P, LRI P e e

anne#litgaivo eﬁgéﬂuerébﬁdeep (i6ho. 4.1 BOG28]T TOC TBA ax}lesmc me TTC CTG
i nvention provides a fusion protein conprisi

TCT §61§ oy Tae, Tohel el <@ I%B\p Qj Fdhtnddeligast + ifs HACATOCA TTA
either the N or G termnus, or to both term nus, of
a coat protein, or a nutein thereof, of AP205
bact eri ophage, wherein preferably said pol ypeptide
consi sts of 1-60 ami no acids, preferably consists of
3-40, nore preferably 5-30, still nore preferably
10 25 an1no aC|ds stlll nore preferably 1- 15 stil

Y T T D R— Y T T oA A A



protein. [00136] This construction was rmade by PCR
Wi th 409-44 as tenpl ate using an upstream priner pi.
wa 2006882974 D NO 7) containing Xbal and a downstPEERP2005/054721

primer p2.588 (SEQ ID NGO 9) containing Mhll G3I
restriction sites. The PCR fragnent was digested with
Xbal and Mphl | G381 and clon in the sane restriction
sites into a pQol G result g in plasm d pAP405- 61.

TTC[OBE3AXPACEAST et $BY&GOT FB2-TEC HOA 4AMC-34( 8B IDaNG:82). The

. i i.No i r r 8 ..
ovaih 8 REBRABUDIAPTLRE AR LGS B 05 i Pegricion
sites tlilte rthafvbetor pAP4(15h ends pAB40S, usdarpthé wobtyal dfnk.téve tryptophan operon

% ¥# ng&xa Sts v vari ous antigens have been cl oned
promoier.  THATESULiSF2 %%ﬁéreﬁed vectors. [00138] In order to
(based@a 4051 3efARIO5 cadt photdin-NEEAGAGIB+GESHISPESSenbl y,

rotein fro nstruct. 37 ssed as descri be
Couscl R Ryt AP 208 G piticin o ChT GO e B
denonstr at ed by EM and i nmunodi f f usi on (CuChterIony)
assaﬁg. F pressi o of AP205 fusj proteins
[0023%0 1 39 resu aﬁ%ﬁgg’A@é T and A Bs 1 WREHBAHEEPH 08 A s TM109
and &xprekRARY GQchBbdABa@xE’E{aldﬁil@@ CUpSiS prasddt AStRE ysath de@BAktrated self-
cul ture was prepared by inocul ated an individua

asscrplly gfiiic YLE RO pXPALsEIPN Eb%tcah Af thg respesting AP20%Hoptarpteinfusion.
into LB nedlun1conta|n|ng 20 ng/1 Ampicillin and
growi ng the culture over ht at 37 OC wi t hout
shaki ng. For e@m@%ﬂoem drasyeansticgghflul t ure was

bl u t 0
(0028Y) Rl Rereueal oy oot 1 RRIARTRY o 9y S EDTA 0.1 %
TweotmB0cipHl i8i9) asvgplgmonted) voith tShergnll PMSE. Cher Iyedie owies atarifgd by

conlipflh el AP DT PRI AR 5 vl i VG Bl MBS S

were Guigpiémaytedexifir WaGlitoa fmahbopcnnltrhﬂlmﬂtf (X}hl\/bﬁnd precipitaded wightlone half

voluply 6t § WP o 3%0sRA iR AROETER pfesiniet® ofed HolALhE beburitygation

washtd endGefigpendadiim 1820 ahdpuriicd Dveraa$ephiarosecCD-2BAOLGY in NET buffer.

f t. codj th tjde
Bluted SiqeaRE ST AN SEL Y ROeBp iyl SPisspegedyysing an Amicon

centrfmgiﬂ? ﬁlltbr%gnﬁ ‘ijbt@ill lﬁgﬁfktztﬁlitg.i%t lSlTBE‘ﬁ'asl f[l)@d]lilggﬁ%g )l@ ﬁvérf‘f@crose gradient
nd ol igo 3
Prepasgst Wity thg Tol FerafmEolyoge: I@@% o kg2 0 511 & fptml 2884, 6 ml
15%,20%1 P00 BEH 3l S9N ETHRAVEP K@&iohs FebcPdoRl,tRfcdnfth®d over a centrifugal
PAP409- 44 and pAP405- 61 under the control of E. col
ﬁlterturlgt ghd piakrrcdagamsinl GypNhidenss. PHThe. Censemtratqddracionstcopigining VLPs
fromacﬁ@ CL%PJrlﬁcQﬁéﬁﬂmo&‘ FORmAIm Dt Qe S0Averd rpfer purifiibier a
68 I de 420-21 (based on 405-61): AP205 coat
Sephﬁfpéﬁ rvolunem@lmgwns Pentaiamgi YePs me@mqngen@ﬁteti tearerD@ centrifugal
filter tide at the N-term nus of AP205 coat protein
00141] The fragnment coding for the D2 peptide
[00222F SNBSS T HErBiNClirgpRptiie aNAP206 pyrtielss wes demanirasgdby analysis of

b R P MBSSASSELSF S B3 R v

1nh1bft1‘0ag31ﬂS]A intelsiting te bmelrhgwf the Ihb).[sb sl si(@lmﬁﬁ foa Gﬂred:lh(bmtiﬂ Ghrelin

n the S|te he. v
pepilipirdfpaB AR e s HA I ATRLITA Pl il 8FP it Brugtn vLPs, and
EN1421 8 (based on 378 2) NG DQ peptide - GSGG - AP205

te| esul clonlnc roceduy e
oo o8 i, BRI Rereriudd otk sinyatied b6 S ELYLP from
consth? 5 B3, phRS&IOVDP frdthZcodstiuctMas-is kdRe ﬂégaﬁee CO@M@I adult
AP205 coat protel Constructs

18- 7. .420-21, .
femalpp &5 B3 Moo (SPen EROUP AT FRGStPated P&gé YLP Siom copstiuch i, purified
422 thereafter for the sake of S|an|C|ty Purification

[00142] Standard buffer for all the steps of
purification was the NET buffer: 20 mM Tris- HO, pH
7.8 with 5mM EDTA and 150 mM NaCl . [00143] Cell

| ysates were purified over a CL-4B colum, and the
pooled eluted fractlons ver e further purlfled by CSO

e . ~ oy o s o "




same restriction sites into the vectors pAP409-44 and
pAP405- 61 under the control of E.coli tryptophan
Wo@p@soseeps onot er. The new constructs are: 441-BCT/BRROF054721

on 409-44): AP205 coat protein - GSG - DRVYI HPF 442-7
(based on 405-61): AP205 coat protein - GIAGEGSG -
DRVYI HPF. d oni ng of the A:ggl ol peptide at the
N-term nus of AP205 coat protein [00150] A peptide

VLP vﬁrqnh censtrng 4@@iisj u@dwmg@iwﬂpmq BEOS [dlyNAI va®inei fiom each

sampﬁ oﬁ?rﬁ élﬁ]rltgﬁli' Yolur? 8 qop;g é'm%n éc e-lﬁgsg‘?g &m%g/usﬂl (100 pl on two
ventralside8) dnndhy$ WC14Q¢8 gﬂmacMmtarailﬁsd retrodortg@By 3d 8ay( GEAQ 2842 and 56
| i .219 (SEQ ID NO 19). The obtai ned
andtglob H%*Pi‘?g’ﬁ%ijgbyo&g@ ed with Ncol and Kpn2l and cl oned
[00224] t MMicS ARE siEduch IbAOst&d e ghrichd-§pcbific MRIBOSBS $1ters s1gmﬁcant1y
pAP378- 2 and pAP382-2. The new constructs are;

dechleeo%lg@a thenexperiment. Asmicegue/plapgsron a kighofat dichSHetag B&fvelght 60%
as en@l\/lgf Rifkitkdil 1t &bﬁﬁrﬁ’ Bf &8induced obesity. Food and water is administered
DRVYI HPF- GSGTA! GS - AP205 coat protein [00151]
ad likigyms Bedit weighta auegnonitared 7t reguler ipteraly- 447-9 are referred
to as 441, 442, 446 and 447 thereafter for the sake of
sinpli ci ty. Puri fication [00152] Cells were |ysed by
three tines freeze thaw cycles in a Tris-buffered
| ysis buffer containi ngXAMBLER2| ysozynme and 0.1 %

: . g . .
clonbE68r2ot RS B PLIRART0 20 90 R b BRI g

pel | et reextracted w t h N4esmsubuf fer yielding I ysat e

2. The supernatants were thereafter purified further

by a conbination of gel filtration steps, and the
resulting pure fract@lmnﬁgam]r}'e(poassim ned. The

mbi nati.on of iltration.steps. for each constr
10024370 B e erorfhting s &1 Po.Price BT Rt iy 6 R e N-
termihus\aS AP2GE &0 odder ot gedbrai HepdtiicosiEickCelcdBantibbéies Qghuist Influenza
Se ar se 6B col u t‘i sectegd [Bxsat e s | oad
protefn M2 Thg vaoqsie, igggubs °ﬂlé"r‘i‘t Fritigeted 1o glies, g Efar?g?%eﬁect of the
1mm1ﬂ:ﬂz%uoﬂ1 yssadsed. TR DNA rﬁfagmé&@d@ldg @t tBe Sl2- 2Btidd WRR MO aaded at the
B and fi nal lﬁ ‘é{ har ose 6B col um.

N'te%'és MOSLLITEYRER SHenSER W §‘é%3h §?%s‘@ase geated by

annezﬁﬁl Hia - 5%3§§pﬁ&91atcﬂ4zﬁtgohéb§%&le$tﬂ@3— 915@’0' I(/IQ-e dov @G@CAT GGG
ZB f ol'| owed G@TG& arose 6B col um. sate
t

ATCdT Sk SCdedACHA AAQ (L&t AT TeS i¥GA d\TcSi/ &G(b TTG
ccclrcd ?AAOi'd}R"ﬁQ: PYcaepha PRE c@% &euy. SE?SIEtI@O%M@ﬁd oligo

purified twice over a CL-4B colum. [00153 fodr
M2- &IdristGQ'Et(EJG Gﬁd’e@CﬁDB@Al%A\ﬁlpé TEA s ¢M<EQG‘ByCAA CCC CAT

c n I _a»
A P TG ST TR e AT R B A g EE AR e o
SEQ \IDPBT(N%D Tl abteldeétfragmcm nwmlonwdl iortho ftheatoertrr pm>3ﬂg /pmgviously

ntisera.taised in mce against
diges ﬁ%w‘k‘n%w? aIng ng&gtm W?W “Pt Sg’lt1 respectively, was
551: assesselﬁhsedﬂdﬂ F8yr noMGSLéﬂ‘EWB??IRNEWG@E@NIDSﬁ)Gn 4+ h&8GG -
| SA, confirmng the display of the Angio | peptide
AP2Q5 o IOty f i ed VLPs. EXAMPLE 6 O oning, expression
[002%}d ﬂ‘ll:ié rdstgiag pREmMidE pARSS IToa@k tramBorMc® ir0d EABAIM 109 and expressed

d .i_nmuni zat of mce Cqgni of
as deeslf%ﬁfi i ﬁ%ﬁéﬁaﬁ%ﬂdwr&fcﬂmﬂz s%@fstatdeﬁ%seraﬁeﬁ Sflggsfga?ly of the
VLP ﬁg@a &@%sééxaﬂrm 0bli 610HE RB2050at fi6temtiibmept i de
GLRPG SEQ ID NO 20) was created by annealing
tvvo ol i gonucl eotides - oligo 4.56 (SEQ I D NG 21) and
oligo 4.57 (SEQ I D NO 23)rifiddtign Obt ai ned fragnent was
di gested with Kpn2l and Mohl 1 Gl and cloned in the
same restriction sites into the vector pAP405-61 under
the control of E. coli tryptophan operon pronoter. The
resulting construct was: 489-7 (based on 405-61):
AP205 coat protein - GIAGGGSG - EHWSYARPG, this
construct is referred as construct 489 for the sake of
SI npl | CI ty Pur| fication [00155] CeI I S were Iysed as

o \7Z7AR AN M A o



restriction sites into the vectors pAP409-44 and

pAP405- 61 under the control of E.coli tryptophan
Wo@p@sose6ps onot er. The resul ting constructs werBCT/EP2005/054721

Construct 457-17 (based on 409-44): AP205 coat protein

- GSG - Nef55 Construct 459-35 (based on 405-61):

AP205 coat protein - GTA G - Nef55Constructs 457-17

and 459-35 are referred to-hereinafter as 457 and 459,
[00227 s p &stls werlelysed by ultlh@nilpati@ ipflysss tmbfer (5i0tnsM Teigr § aMEBPTAH).1 %

Twe%—no?agg sf%lcilpﬁ@%‘,&é ed I ygﬁ?cl gfs)M\)%E? eTh%u Eé?[?gég%bélaﬁﬁed by

centrifugatios,earglr thdi maﬂet whtthledw)atlt tyisfsulgyeter Gmmﬁmidgoi/vd\d lb‘ya dlhe pooled

h
supe iR R eL BTy e Vet & Spharety Lot SERtT e N pe, Pyfed Factions
contdifigy thbeVIervemqmbleq,uajnbényrawﬂtdmng dnOAmizbn Iaaitﬁﬁxg@lpﬁltdﬂ Slnlt and

.being visible. [00160] .F nstryct 459, sat e
purif 1k GPIR S T Ploin 7 Y B 456 oSty s8R Bipgne VERS were
poolcl wrﬁaatatedzvltﬂ 4 bentrﬁlff;ig’dl ?mgf @ilﬁ:ﬂldgﬁalﬁifg@l@ﬂgﬁ gothfH@aé pH 7.5,
concentr at n oaded. on a Sephadex c
Partief, assgipfy ap diggley ?f?}la? Merpepsificivras denpmieied By arabsts fo of Puificd VLPs
by SOS-RAIGE hnd BN @acent ri fugation. Assenbly into VLPs of
the fusion protein was confirmed by EM anal ysis, which
showed regularly nicely shaped capsids (FIG 3).
[00161] HHD mice expregXmavphEp®ri c nonochain class |
mol ecule with a human b2- mcr ogl obul in coval ent| )
Cloping eqxpressiorh punificatiomAR2YS VEP displayingithg Mpepttideatiits Crtgeaipus
wth Db a3 domain (Firat, H et al 1999,
Eur.J. I mmunol ., 29:3112). The HLA- A2 transgene
expression in these Gloniag atd expees§ion/ est | gati ng the

100257 2L bR AR 2 i T gl Ml Bl lffcd o tho

termistisuafi ARROS woat ipuadein. [B)&ﬂ@Zl]ondﬁiplmreetaeyr adigentdieridésehtoding the M2

unt i ni zed inj.ecti ubcut aneo
sequa (G835 85 NDF o0 W Wy Bt AR KRB RE A REE ke 3 Rom 21
and Mpbll 203 dresifiction-sited for ictodingtar@syntiesiasialAy stesl codondnalso included at

i ntracel | ul ar t oki ne staini n ssay for .
the ool HeCpesfiof ariite SHIUBRRS: TP PATFIGTILGY Y Gonclptidey spg ppncaled
digestc@StHTEpn 2IBRANsh RO0B1 afi clahed,intd pAlPAD9, pBIPF05 dbS@hnerate C-terminal

1343-1352 (2001)), in ELISPOT assays (Oxenius, A et
fusion. The fssyfing feaptiuctsqre;q Sci. USA 99: 13747-13752
pAP403@QZ)A92091GSG1 Sty retverPeRNEwetTsareDESRt she R B. et

Dis. 183: 1343-1352 ZOOl%éusm

pAPﬁEN%p%P%Q@&%@G@Gr 2Lk TEEEY GCRENDSSPS f or

stimulati on which can be identified for exanple using

the online database on H 'V epitopes and consensus o
The serepspanding fusiop :protaing 2uee pXmressed gaﬂ?p@réqd @ubstanfiplly psxdggoribed in
EXAMPPEON ng, expression and purification of the nodified

VLP of AP205 where the opal codon separates the Nef55

fromthe Cterm nus of AP205 coat protein and

resulting in nosaic VLP C oning[00163] The

construction 459-35 was used as the source of AP205

coat protein and Nef 55Eé@cMHI;E§43quences The new

nstruction 512 y. .
Clomn%, cXpIessio nnatng Josietiny W%{)]ﬁglg fq%e\%p d1spEa§{n\%ené1{rf]tnPﬁrg bfé t:laaa 8t1de
coding for the cﬁﬁédeﬁﬂneltteltlibmdNttblﬁnme coding for the

am no acid spacer GIAGGGSG [00164] The opal codon

i ntroduction was realized using inverse PCR The

i nverse primers wWarlenidgsf épedsibiivdciverted tail -to-tail
directions and with a TGA insertion using priners
p4.101 (SEQ I D NG 28) and p4.102 (SEQ ID NG 29). An
upstream prinmer pi. 44 (SEQ I D NO 30) containing Ncol
restriction site and a downstream priner p74-2 (SEQ ID
NG 31) conplenentary to the non coding region 23

nucl eoti des downstream of the C-term nus of Nef56
peptide in the construction 459-35 were used. [00165]
The PCRfrgarrent was d| gested W|th Nco | and Hnd |11

o o . e .




The follow ng oligonucl eotides were synthesized: 5' C
G AAA TCT CTT AAA GCG GIT TAC AAC TTC GCT ACC ATG CCT
wa2qosRerdD NO 39.) 5 CGA AGC CAT GGT AGC GAA EITEPINAS/054721

AAC CGC TTT AAG AGA TTT (SEQ I D NG 40) [00171]

A igonucleotides 1 contains a unique Nco | site to

facilitate the selection of_clones. The

ol i gonucl eoti des were treat®d with T4 Pol ynucl eoti de
[00229] na Mulfimers 36 thei M2 peptRizCtandére sepagatad Qltlwalg)rt spacer sequences are

in- b0 REQN G0 b 4B ol Bt AROBbRY, AR DoBEmB Higpnuclcotides

encodihg tlxel @&mddsegﬂ%ﬁde (msbdb\e)aw@t fasedtih é'raﬂ&&u)lllth t‘he tAd’2f)ﬁ) codd Iprotem
i ed

ankB, b iptontia e fitef U HonitE e WP 8 "o PRHCE atso

incluiatlatt the esd qfl &mqeptﬁﬁ_m}ﬁﬁl\ﬂéq&“ﬁwmrrfﬁﬁbﬂsetd the%ﬁlﬁlnmmAPMS

acid 2 3 f oat otein (.initial. Al ani ne
(clontiegtparKRRpopRr 40l ThRFarRlsieBian Qe otiges BF apsiali Gosed
with fHe apgropridtXcktiiction| lzyriésQing clongihiof th€ Rbpeotivd ARE 3’ﬂ1s1aﬂ’1@:ctor
initial steps of protein purjification  includi

pr epar ati on dHRd soni cation GPLILHRYELR |IBNE8%(F@§C§-§§§PQ GSSG-
SLLTWETHRNEWG@QCWDSBDGM fﬁf(g A 1BUfN@DHeN 025QIN IM;SJ strimer  (
8 5% cerol, 2mM EDTA a
SLLI%%TZP;IR%TEM% NQSQQF%Q‘/}%G-S é@EVEiFPHﬁ‘“%‘MWWSSDG-GSSG-
SLLTEBEPRRRESGERCADSSBGY SEBN® Nb dalP' fafeeélon%d’c}ﬁkg ptAh’@78 and pAP382

suspensi on was i ncubaf ed at t hen
to generaishiirminal\Bisions nmd:@t@plAB&wm@\m&MO% éz:msatef Grterpmaé dusions.

t pPLns
The %@&g#@gﬁgg%m %r&&ﬁ%/\ﬁ?e %&ﬁﬁé%{% 4d f)elggig b %ﬁ?ﬁgﬁ)}g‘%ﬂﬁs%bed in
EXAYHHE 2Buf f er was added al ong W|th PNVBF IrrM The m xture
was sonicated as before, and then centrifuged at
10, 000xg for 30m n. The pellet was extracted with 3m
of 4Murea. [00175] Polyimn P(10%V v pH7,2) was added
slowy to the supernat t final concentration
of 0,35% w v and the t%}gﬁg%%ti on was centrifuged
FuncéidnabteHap fAP201 ¥ L% displdyisg thd MY peptidedr rvidSmexs eergfioh aliesstirface
wi t h anmoni um sul phate to 35% saturation, the solution
stirred for additional 3h, and then centrifuged at
[00230] 000X @n bfdet o tosithe mq!era&IAlezosms filistsnUGaReinee ghide Mard immunised

with § \léL?\ﬁ%bu”e d(#fm ‘504 bﬁfgf% re2r8124 an%w@swnﬂy e&%ﬂd ipfaiTienza A

Vlms%ﬁﬂﬁ:'hg@és@éﬂtla gs Prolio et eatlivedRYegeildhinbad @, IMithunol. 2004 page
nmoni um sul phate to 50%at uration. The al i guot s fro

5 598&&9?9 Brigfly. @flulb%%lr/ﬁ HgCelS PCRLIOBP) AR Yascinptsd Wit tl@%VBE@btamed
ﬁommtﬁgtfm%ﬁ&tﬁelﬁrmd %Hﬁ&l g@ﬁ(%dVU’ Mebivd BInfbl. For each

anal YSI S. he sanp e was used for future purification

mouqenl(@djrgﬁﬁyagqmq)lﬁdﬂ@tgd HOMBS toraivaduae 05200g4 aad ajected subcutancously
into tﬁg Hgﬁt' aBg Q%tléf?ﬂl 0l rrglgll f)i;r %@h %1&5?&1@% BRAG 8. 'A?(ﬂélgl% are bled on

ate prec:lpltatlona .
day Kleandr2dt amhthﬁ Mbgretiic amﬂwds respansp e theippredn ah HLISys. Briefly, M2

persBESH GRG0 SRS eSS 15 O BIEINY Gl o

coatedron 3e (B A8A plateSaVéﬁﬁgh}] el 4°Ci Bindatgi of thecsofatisretéated with a Horseradish-

rotein was eluted with a buffer
pem"“gn?%‘”aﬁ ant"m?}ls‘ﬁg@éf’ 2, 0,5M NaCl, | nM EDTA. The
[002319] | eCK}hddaQIZEf dlbmiideQins ch@lﬁ:@earvathym lh))t IﬁﬂlﬁnzzPAG:TIusérsl'(@traln

Ao §Pl PR D Bl i P P e ooy 3 B adinatd

groupMs @licdSEcHtpred 0 1 afs. The el ectron m croscopy anal ysis
did not detect anyparticles in the purified fractions,
showi ng that fusion of the p33 peptide to fr coat
protein prevented capsid assenbly. EXAMPLE | | Fusi ng
various antigens to the coat protein of AP205 [00178]
Four plasm ds for fusing antigens either to the N
(Construct 378-2 and 382-2) or the C-term nus
(construct 409-44 and 405-61) of the coat protein of
AP205 W|th ei ther |ong spacer or short spacer are

I . pemwZ AR AN ™ A o e e




[00189] Pigs (n=2 per group) were inmmunized

subcut aneously on day O with 400 ng of protein
wezpeessed and purified fromconstruct 489 as PEFEPIOb&@S54721

in EXAMPLE6. The protein was diluted to a final volune

of 1 nL with 5nM Phosphat e/ 100 NaCl buffer, pH6. 8,

containing a final concentrgtion of 15% DEAE Dextran

as an adjuvant. The vacci né was i nj ected

subcut anouesl y behi nd HXAMBEE36 each animal. Control

i mals..(n= it
Clonfyl RSyl i UGB AP oML Y FUbAS e Wbl ploudlly She AP203
and cont ai ni ng 1&%M@EMHMnnvphpndal s were boosted
on day 28 wth the same anount of vaccine conpositions
that were used for the initial imunization. Aninals

were bled on day 28 Glotingshd Expeessiee ant i body response

S asur ' I.SA. vari ant GiRH.
ooz3fE0 PRaREs bt P R Bl P8 ool g o oysspiniein g o0 ae
in-frdthd @is6d M6l SthyV¥SP2DS Ugtlat Prdtéin RBAGRY, Ukon gorhlblemeﬂtﬁs}smig'oﬁlk@éoﬁdes
enco ggDPttgl q-lﬁ;g]%ﬁigseeg%ntp% g)g‘geg&gé(iiglg Stgra %@V\g@p glg:a%fd ch)gtr Il;]rlogem ﬂanked by

apprdiRia R eéststitoh Smrf&)ﬁl&ﬁ% @Qx*ﬂ:leglzﬁﬁw l086n isgﬁo included at the end
PP dg%nj ugate. [00190] As shown in TABLE 1, E%ﬁqs I muni ze

of thepemtidppoding seanence et iasiopsrta shedCamaypmal APPRT (claning gl pAP409

pAP4055 @[ in@ A Mb@ﬁahefc%&&ﬁ@ 38d20#He rb%%mﬁlﬁg ofFMEIO11260r Ring at the N-
l e no binding of sera was ected with pre-inmine

terrmg@ﬂr amAMRES. hha Bomplemantary neligongieotidesy aric zangealesh tdigssted with the
appr@hgt% rééﬁ%ﬂoﬂg: A ur eg ‘510&&{:{11%&/ t(}illg lfresﬁngé%lvp 'A%bf] gusw;%ctor. The HIV

iters were utron giving
env prptifgseace wkoned iintol ipAF378 ABL PAP3 &xmiVRinerated Netbryrinad g’,usions and into
' f the nodi fied VLP
PAP‘@%%%‘??@’%& t?ggmpa% b'térg%&al %%0%% ‘he coat protein and the
[00233] e SITh¢ aedtesdidn a&lptpudﬁcaﬁbm nofh ghofcotraspopdiass| fupiept pdeins are

suos il g G i XA L o Dot e

[00234PL GFF G CRAERAMIANBLMWDRNRp) SEQvADinMeY 63jh ihe mfmam env

) anneal ing two ol | )
Pept‘% f\"lé?“égyel%t?f’& ao‘f‘%“HSI %ﬂtﬁg& @gt‘ég%s‘ﬁf’bei\‘% fg‘zi.‘)sg fpﬁe“g of vacetne is
diluteinPBER £ velghe r¢1—‘ 206 ptbgehjeettd Wibdutatpaudly iatcthd/lpight 48d! the left

¢loned .in.t sane restriction sites into

mgu‘B&F’%@J A pachaping P&@?jy%(iatl?rlléer the control of E. coli
[00235] Y Pt Omﬂﬁa@%'b% oRrdayeh @hd 211 RRd the SiBody SespeHRS i H&ekSred in an
are: preSl-A (based on 409- 44) AP205 coat protein -
ELISéscBneﬂrzsf the| anﬂé%t focke-testedsisy conivenied del ROVRsa 0 an gpinopgmjd)spacer
(CG®%H e Gb&lithker mafed Rh&R E:tﬂ§19&)la@eeoveg1 208 ©Binding of
reSl peptide at the N-term nus of AP205 coat

the s?sa @t(gteﬁtefl oithg Horspradishrngrpxidase goatiantigmeuse 15Gh eonpige )

[002%? P tS: ij %/Ill(‘ec"s %gﬂfreﬁtb% o@é‘g;a hea gﬁhﬁléﬁgrg to\é‘rag ? 1_ %ﬂ{%&%??lﬁ gagﬁ%céine is

purifigdas B lowTseradhmathe Sdnice afftire respéctivelggurs ane grookied And\esotrifuged for

five R Bt ot 180 Sl 1€ ST B E 3 g procn

G sephamsé (Arotrsizane Biopeiextsks) CTidoadth i51thed AhsBod withiGl 6 cqhureiblolumes of

PBS llgsj 8 V‘f\)é% %’%}E%lgeg?ﬁ? gt B{l%t & g&ér e laét baﬁ'e%dcg?ltgining

200pp nm Tt pHOO198d ploxdd esBainiAg dradtidhd rard peodéd el &@ncénb@ted using a
ve nentioned fusion proteins are carrjed out

Mﬂhg%é%ha#fqe&Fmtg}fushleﬂl%af’éthésrn%l@%@r Misight otk of kipm@dillippre). The

samef sbht@dtor= AN IsEusd® 16590@6@t b BuMRF cxchange to PBS. The purified IgG
PreSl (aa2l1-47)-specific antibodi es andg determ nati on

of neutralizing activity [00194] Adult male, C57BL/6
mce (5 per group) are vaccinated with the AP205-preS
(aa21-47) VLPs or, as a control, with AP205 VLP. For
each nouse, 100 ng of dialyzed vaccine is diluted in
PBS to a volune of 200 ml and injected subcutaneously
(100 M on two ventral sides) on days 0 and 14. The
vaCC|ne |s adn1n|stered mnthout adjuvant As a

. o e L 1 ' [P, AA




(5 -
CCGGATGI CGATCGCAGAAGGAAGGCCTACATTACACATCCTCATCTCACTTCC
W@2006/032674 PCT/EP2005/054721

TATTCTCAATATCAATTCTGGAAGAATTTCCAAACTCTGAAGATCTGITAATGC

A-S SEQID NO 86) and oligo 2-11 (5'-

TTAACAGATCTTCAGAGI TTGGAAAT TCCAGAATTGATATTGAGAATATGG

GA AGTGAGATGAGGATGTGTAATGT TCCTTCTGCGATCGACAT- S,
fractigE® $t€yilpiGiterey upiog advdtimRee Millexl filtgo (Millipore), and either snap frozen in

i R R T P O AR P

[00230D:. 92 )Thanttagded gora are then tested in HIV neutralisation assays as essentially

oo S A A R T SRR A e

tested\fQr ¥jr dbility i neuaalise\weinaty G &obayes ds Hesotibedgieviowslyl (lovanessian

ct al. M%M&AGGAAGSCCTACATTACACATGCTAAT

GCATGT-3', SEQ ID NO 88) and oligo 3-11 (5'-
ACATGCATTAGCATGTGTAATGTAGGCCTTCCTTCTGCGATCGACATC
CGGAAC-3', SEQ ID NO 89) for ECL2a.[00198] The
obt ai ned fragment coding for cECL2a was additionnally
di gested with Kpn2l and Mhl 1 QG3l1. The three DNA
fragnments were subsequently ligated into the

previ ously digested vector pAP405 (cECL2a and cECL2c)
and pAP378 (Nt), respectively under the control of
E.coli tryptophan operon pronoter. The resulting
construct were: 542: (based on 405): AP205 coat
protein - GIAGGEESG CRSQKEGLHYTSSSHFPYSQYQFWKNFQTLKI C
530: (based on 405): AP205 coat protein - GIAGEESG -
CRSQKEGLHYTC 541 : (based on 378):
MDYQVSSPI YDI NYYTSEPS(KI NVKQ AAR - SGG - AP205 coat
protein [00199] The resulting plasm ds pAP542, pAP530
and pAP541 were transfornmed into E.coli JM 09 and
expressed as described in EXAMPLE 2. Capsids were
identified in the |ysates of all three constructs,
denonstrating sel f-assenbly of the VLP upon expression
in E. coli of the respective AP205 coat protein
fusion. Purification Construct 542 [00200] Cells were
| ysed by ultrasonication in lysis buffer (50 nM Tris,
5 mM EDTA 0.1 % Tween 20, pH 8.0) supplenented with 5
ng/ M PMSF. The |ysate was clarified by
centrifugation, and the pellet washed three tinmes wth
| ysis buffer. The pool ed supernatants were purified
over a Sepharose 4B colum in NET buffer. El uted
fractions containing the VLPs were pool ed,
concentrated using an Am con centrifugal filter unit,
and purified over a Sepharose 2B columm in NET buffer.
Particle assenbly and display of the ECL2 peptide was
denonstrated by analysis of purified VLPs by SDS-PAGE,
Western Blot with a nouse antisera specific for the
ECL2 peptide and EM Purification of Construct 530
[00201] Cells were lysed by ultrasonication in lysis
buffer (50 MM Tris, 5 mM EDTA 0.1 % Tween 20, pH 8.0,
5 mg/mM PMSF). The lysate was clarified by
centrifugation, and the pellet washed three tines with
| ysis buffer containing 10 nM DTT. The pool ed
supernatants of the washes were purified over a
Sepharose 4B colum in NET buffer. Eluted fractions
containing the VLPs were pool ed, supplenented with 10
nmM DTT, concentrated using an Anmicon centrifuga
filter unit and rechromatographed over a Sepharose 4B
colum in NET buffer. Particle assenbly and di splay of
the ECL2a peptide was denonstrated by anal ysis of
purified VLPs by SDS-PAGE, Western Blot with a nouse
anti-sera specific for the ECL2a pepti de and
ENI[00202] In order to pronote disulfide bond |inkage

M L o " o~ N . I T




[00206] Cells were lysed by ultrasonication in lysis
buffer (50 MM Tris, 5 nM EDTA 0.1 % Tween 20, pH 8.0)

waapplossented with 5 ng/ M PMSF. The | ysate WaBCT/EP2005/054721
clarified by centrifugation, and the pellet washed
with lysis buffer containing 1 Murea. The pool ed
supernatants were purified_over a Sepharose 4B col um
in NET buffer. Eluted fract6?ons cont ai ni ng the VLPs
wer e pool ed, concentrated using an Am con centri fugal
filter unit, and purified over a Sepharose 6B col um
i MET@@H@MEI}J&PU cle assenbly and display of the
CXCR4- Nt pe ti de was denonstrated by anal ysis of

- Aplmdlﬁ%ﬁnmﬂvg payficlg 0L Pyyompriyiag pidegst @edision priatein, mbersia said at

[ r the CXCR4-Nt peptide and EM

l%h/&ﬁgfo%f(ﬁgn%ﬁé? é{e?on and Hl V-Neutralisation assay
[00207] @®78firsépotipeptidered primed with 50 nmg Nt - AP205,
AP205- cE - =1 2A, CXCR4- Nt - AP205 VLPs
obt ai ned%ro?ﬁc%ﬁs >and 18 on day O,
( Swhwoein asadoﬁst 3polyipeptia192ism cPBGrowig @oapeuteid there®ildfCAP205
" CEReRirh Ry o hedh R SRPRL PRt Mg SRty
dajthdrdo tHeIM oatoﬁdi’a U5teanitug bfeaml -IcEEigblypeptidCR4 ant i body
titers are checked by ELI SA at day 14 and day 21.
Purification of polyclonal nouse |gG [00208] Serum

. Thefiedifise VLI of €lains 1 Otitkdin sdigsudoddiiolfpepidcrtoipties aleast one
14000 rpm The supernatant is | oaded on a col um of
anfigenyy  prewashed protein G sepharose (Amersham
Bi osci ences, Qtelfingen, Switzerland). The coI um i s
t hen washed with PBS and eluted with 100 mM_gl yci ne

- Theprogified MLProf aut ongref themEoceedingelpiy, Whereip prid ﬁfﬁ m)mgﬁey
cOHsRW G094 W ¢ fnihdQcild. 1 M Tris pH3. Peak fractions
absorbing at 280 nm are pool ed. FACS st ai ni ng of
cellular CCR5 with polyclonal nouse |1gG [00209]

. ThEMMER FERD £ 'ar?y &e%ﬁﬁ% 3%@5ﬁﬁ§%:élﬁﬂlsvv%érélmsal@£ attBI%tem ora
CEM NKR cel | Ti'ne, hat natura?
nayqir therwef OC@R2Q51haRf@h@pb@ge ialselegied froph p group Ewsstmgag@ e

8966) . Cﬁy ﬁel |s are grown in RPM 1640

cul ture Tum (wth 10% FCS, gl utam ne, and

ant i bi ot i(bsJEQ G8NGs2;are pel | eted and resuspended in
phosphat e- line (PBS) containing 1% fetal

cal f sergﬁb%%%ﬁ%rder to get 2.3xI06 cells/m. 2
ng/ 1 rat (4 SEQERNOALG/ CD32 (Fcg) (Pharm ngen, Basel,
Switzerl lded as a bl ocki ng agent and

i ncubat eggfd%ﬁéggl\ﬁq%gt es. The cells are washed once in
1% FCS/ PR SEQIIOND:69; atd. 3xI O 5 cells/well) are plated
and then eIIeted [ ottom 96-wel | plate. The
cells ard H@HW&”&E&E‘PX‘&& 1v9r162? 0.1 m a- CCR5
poncIonaI anti bodies (350 ng/1, 35 ng/1, 3.5 ng/1l or

gg elutedfromproteln G colum; dilutions
Oﬁslsam 4 A7hegqin spid mein hag theramite acidseqeeape as st forth

u&lS@Q \E@WQ oPEL 8nd Whekdh aEROFBRANFinS bl R&RuESF S%@ ID NO:1 or
mnutes at 4Cwith 15 ng/1 Fl TC-goat- a-nouse- |

67 aeeckelsted, intornally added) qrisplostitutedaRoche) in 1% FCS/ PBS
After two washes in 1% FCS/ PBS, 5' 000 - 10' 00QO st ai ned
cells are anal ysed by flow cytonetry. The geonetric

: Th‘eandicﬁﬁd ¥aLrof enyapngiof @wipsocmcti@ ¢hims awheséin gaid Fusionpedtein further

; . . _
oS et UL HERG i Fabb T subhof RHch Sl BB b epice and

sadswbhwpoljzm:pﬁc}e coats obtai ned from 3 heal thy bl ood

donors are depleted of CD8+ T cells using Rosette Sep

cocktail (StentCell Technol ogies Inc., BIOCOBA AG and

PBMC i sol ated by Ficoll-Hypaque centrifugation

(Amer sham Pharmaci a Biotech). Cells are adjusted to

4x1 66/ M in culture medi um (RPM 1640, 10% FCS, 100

Um IL-2, glutamine and anti biotics), divided into

three parts and stlrrul ated W|th elther 5 rTg/m

1 1A o A

L




Western Blot with a nouse anti-sera specific for the

P33 peptide and EM The yield of protein was 2.7 ng/g
weeib®326The P33 peptide can therefore successfrRrT/EPO5/054721

fused to the C-term nus of AP205 coat protein |eading

to abundant particle formation. The present result

show that the nodified APZ%S VLPs are a robust system

for the fusion of epitopes Such as P33, which when

fused to anot her RNA phage VLP such as Fr prevent

7 ng a%h?]’lg ove %6 ]%?%jﬁ%ﬁ‘%&&%é}ﬁl yzegsoaggggcsl?s'zo nvi

Hepes, pH 7.4, and digested with RNAse A (300 ng/ m

LP f.or 3 hrs. The E e treated VLP wa .
8. THhbalsa VP e et oot o SR RapissP B polypeptide

cuvaprises atclwsoérfeanﬂ.gh(ﬂ@él@c)ted fﬂ)ﬂlgcgdmpwmmilngofi des (oligos)
1668pt ét*c cra*t* ;fg *t*t*xc *C*t*s% a*a*t*a*a*t

wher e “ne%ﬂ@“é‘l"’f’o%’% "r°d? CHat EBYied® @%@ag%“ﬁ{@‘@ﬁr)ceﬂﬁd
NKpt  ( g8)0* & antiges “saiftal € duld he iah@rhg “respoh@” guainSEQd le@st one
NG 95) were, packaged i n AP205-p33 as follows. 0.12

of a 1 mv BIFYH 8E8EPM treated VLP and Myd 2 (fi naI

2 M) (B earP@tgln Adfled BF HRAES En fifmuBe NEdPoRschgathéCat least one
Free oligo was renoved by tangential flow filtration

usi ng a 202l¢RgcRepes, pH 7.4 buffer. Packaging of oligo
was copd) rﬁ?&hﬁ%&l SRRUYS ikiued at BEmiRARSRARY féim\s/ﬂ-zﬁslezgy one self
agar ose gel el ectrophoresis in ethidium bromn de.

Resi dual faigensligo in the packaged VLP preparation

was quant i

st andar o{ iﬁﬂlggas/g\l?r%gg nggw;%nwt e sa gellﬁq%ﬁp;mﬁals or pets;
anmount of andi go was quantified by treating the

gﬁ;lk;l g Pf_;%{égg %ﬁl&fot&?% S egpogag Sglﬂq’nerha p%glggptlde toxin or a

st ai ned vmpdiy;ﬁifﬁﬂél:@uhohe and total oligo content of
each band quantified by densitometry using 5 dilutions
of the sane oligo as standard. Residual oligo content
9. Themodified NM’to@dn;f orerof thegrdsetdihg dhigOwlicaeih edidl atleasyorel afitigen is
t he %ed ol |go content, which was of 4.36 nnol/ 100
St teors a‘ 99828Rd 2. 98 nrol /100 ng VLP of
1668pt (ol IQQ)IWIW I nduction of a CD8+ T cell
response by AP205 p33 fusiqn protein reassenbled in
the pr en%%olﬂfeptsi“?ﬁ&!f@wrﬁfé‘r‘@otudes [00217] C57BL/ 6
m ce agg Ppepldt dNinflith@cyiheg subcut aneously 150 ug
of AP2 p3 (construct 425) wth oligo 1668pt or
ol i go KRpt 2 plxneatdarfiHepptifis G¥ittfescri bed i n EXAMPLELO,
or AP205- P35l §dgm%§@ml,,§,d in the presence of
di fferent anou gl utami c acid, which is not
a |igaf@d ta)potmelpthlwfphrse@éwm‘ﬂlctpmas p33/poly L-Gu

wth O 4 mg/ M of
pol y- L(%I ut%énﬁwg%(ﬁﬁ&/@ydﬁ vé%f/cs | at er bl ood from
i muni £l8d amlmdpsdQ@Pdﬂmoy’weUbeller t he expansion of

bt 1 or (7 pecbdiyiadt FifloBugh Bl Y, B° PG e for

10 mi n(at Bpdypeptide FE-Aaieled H2- Dbt et raner | oaded

with t gB-e Pr0|mTu ) followed by staining
for So?kﬁ)i g%‘ﬁyﬁfép ‘%ﬁ’%ﬁtcﬂgﬁrf ’eIIed rat anti-nouse
CD8a- amlt)| bmpblyﬁeBﬁHd%T&ﬁ&AeﬁganérceMter washi ng,

erythroc teslare%% Wi th Z|ng Sol ution (BD

Bi OSCI e% Hept m@@?’%‘)an?e&ce ® min at room

t enper Qﬁ)ur;epolfpepﬁadQfsmhhen&e&dlls are anal ysed on a FACS
Cal i bur _usin st. software. First of all, the
cel s &e %E‘gYRePEQF‘?f TR EA0CH, d scatter and side
scatter and the |ynphocytes are gated. Fromthis

| ynphocyte popul ati on, the gp33- PE | abelled and

CD8- APC | abel l ed cells are neasured with the FL2 and
FL4 detector, respectively. The anpbunt of gp33-
specific T cells are cal cul ated as percent CD8
p03|t|ve gp33 positive cel I s on tot aI CD8 p03|t|ve

e NN A T AL + o Y a1




[00222] Display of the Ghrelin peptides on AP205
particles was denonstratedby anal ysis of the purified
WO/RMs/082676DS- PAGE, Western bl ot with a nouse aPtT/BRI005054721
specific for Ghrelin, inhibition ELI SA inhibiting the
bi ndi ng of the nouse serum specific for Girelin to the
CGhrelin peptide conjugated Itso RNAse and coated on an
ELI SA plate with AP205- Ghr &P n VLPs, and EM [00223]
Adul t {®ned polyrebi®i gfdeukemi oeBis, per group) are
vacci nated, w . LI VLP from construct 513,
purifi g(gj) \f’f_)glcéllr}lg%hggﬁ)ﬁ?%ct 405 is used as negative
cont r olr) Ad padypeatideielolvaldnbee ftimgallegy,C57BL/ 6 mice (5
per groyp)._ are vaccinat urified VLP from construct
54, ol B p S B S00 < used as
negati \§ copdlymptideliGolvagl ipffoodiatibrgied vacci ne from each
sanpl e ]t\{}ere iIut.(gegl1 iri PBS to a volume of 200 m and
inj ect &9 sHRYYRBHIGYlyed 8 > on two ventral sides)
on daygv)0,Hdd; 28 and 42. Mce are bled
retro-qgrbitally on day 0, 14, 28, 42 and 56 and their
sera af% y9B& by ELISA. [00224] M ce are subsequently
boost edx)i fgghurel i n-specific antibody titers
significantly decline during the experinment. AUm ce
are pl él‘)edcgzﬁa high fat diet (35%fat by weight, 60%
as enquy)cbgz;f acilitate the devel opnent of
di et -i nduced obesity. Food and water is adm ni stered

ad | i bi(aayrlumgripelaedreggrd 06r e noni tored at regul ar

interv -H@gﬁl\ﬁ 12A Ng, expressi on,
purifi ?g?i on an lﬁ}f’i}zﬁ\c alg%%g of AP205 VLP di spl ayi ng the

M2 peptécieTwpsinase; N-t er mi nus C oni ng and Expression

[ 00225 i,de corresponding to an M2 peptide from
I nfl uek%di @ggtélﬁbs fused to the Nterm nus of AP205 in
order {@)geMiESte a vaccine which elicit antibodies
agai ns&@nﬁ}uenza protein M2. The vaccine is

subseq tly’injected in mce, and the protective

ef fect (gf) €be1l;i muni zati on assessed. The DNA fragnent

codi ng ]@@r%&g&éy pepti de with MG added at the

N-t er i TEVETPI RNEWGCRCNDSSDG, SEQ | D NO. 83),
was cr ¢t eglpivgptnipsaala, peotéio 5 phosphoryl at ed

ol i godegxynucl eot | dgs - oligo M- | (5 - GGC CAT GGG
ATC TCHGDessd RBAJAGT TGA AAC CCC GAT TCG TAA TGA
ATG GG?@T@ 19f6enzd M2@GeihGA TTC TTC TGA TGG TTC CGG

AGG - ',SEQIDNQ_841 and oligo M2- Il (5 - CCT CCG
GAA  CCADTenfragmpentpiisaidap lepst gneaptigenef @nR (Dand cifpa ); and
TTA Jeeeyrinpyie We) A AR 8T) 1ORK

ATG - sz SEQ(@;E%d-IEIQ 85).6515% obtdi ne fragms)ntt vvz)a's

cloned in the the vector pAP378 previously digested

' I el ti): : s
10. THR o8 N 3R PR T L R E b o tgon s
apeif@Bigemat protein [00226] The resulting plasmids
pAP551, was transfornmed into E.coli JMLO9 and
expressed as described in EXAMPLE 2. Capsi ds present
11. Thamolified YERtof cldmbd stheatireshidsel ffantgeadniopolypeptiddieseldttBd from
upon ec%gr.et%si en in E. coli of the AP205 coat protein
B RO IPB P cat i on[ 00227] Cell's were Iysed by
ul t r as @) ilgaphotskinsiplefsdbdy Dythptdtoxirbé) (IMVLLY, Ly Saph&toxiVBEDT B));
0.1 % Tween 20, pH 8.0) supplenented with 5 ng/ni
PVEF.  ftHdymphotexin 17eepttfiar i f i ed by centrifugation, and
the pe(d)gbccpRe i@ ator dthubdad factUH Bgan§ GOARKDNNG 1 M
urea. The pool ed supernatants were purified over a
Sephar @éaﬁgﬂla&@d@@eﬁ#rgquhmflf)ﬁﬁﬁg ;. Eluted fractions
contai ning the VLPs were pool ed, concentrated using an
Ami con centrifugal filter unit, and purified over a
Sepharose 6B colum in NET buffer. The fractions
cont ai ni ng VLPs were pool ed, concentrated with a
centrifugal filter unit and dialyzed agai nst 10 mM
Hepes, pH 7.5, Particle assenbly and display of the M

T T




5598-5605). Briefly, adult C57BL/6 mce (5 per group)
are vaccinated wth the VLPs obtai ned from EXAMPLES
wWQ@2e0g3wespecti vely and with AP205 VLP as negaPCWEP2005/054721
control. For each nouse, 100 ng of vaccine is diluted
in PBS to a volune of 200 m and i njected
subcut aneously into the riﬁgt and the left inguina
regi on of each animal on days O and 14. Animals are
bl ed ofe)dasculbd endothelial grewili fackes re@ptop@BiGH-B);ant i body
respon% IH?ﬂ ?égred in an ELI SA. Briefly, M peptide
IS conjugate 0 ’RNase via an am no acid spacer (CGH
and t hég)dntodaxkin-iker SPDP and coated on an ELI SA plate
over ni g%}t t%r;l “g(c._ ’Ei nding of the sera is detected with
a Hor sEPACURSEF i dase goat anti-rmouse IgG conj ugat e.
[ 002311i) h-23349:33 al |l mice are chal l enged wi th 4000
l'ive In&l egza A viruses (strain: A/Puerto Rico 8/ 34,
HN sl t% % rouse. The body weight and nortality in
each vagacaiatied group is then nonitored over 14
days. MPLE 26 C oni ng, expression and purification
of nodil k2 conprising fusion proteins of the
AP205 gampirotein with H'V env peptides C oning and
Expression [00232] Peptides (SEQ ID NGs: 98- 113)
der i veMEMFH vV envel ope gl ycoprotein gp 160 are
in-fragg Nieped to the AP205 coat protein. Briefly, two
conpl errentary_ ol i gonucl eoti des encodi ng the desired
sequent® Endoglm; f used in franme with the AP205 coat
pr ot ei )(ﬁhégked by appropriate restriction sites for
cloninglare synt hesi zed. A stop codon is al so included
at the@ARWGf t he peptide coding sequence for fusions
to the, C- .nus of AP205 (cloning into pAP409,
pAP405§§ﬁ%ﬁ#%%tial Met hi one codon is added at the
begi nnith@radykinie A i gos for fusing at the Nterm nus of
AP205. %I}ﬁtﬁqonpl emantary ol i gonucl eotides are
annealé , di'gested with the appropriate restriction
enzy megv)adnthot Nearosls Fadter of;he respective AP205 fusion
vector. The HV env_pePtides are cloned into pAP378
and pAEZEmyldd bdmpepiide(Miudi ni nal fusions and into
pAP409 3 1|c6)AP405 to generate C-term nal fusions.
[00233f e éxpression and purification of the
cor r esfpordigngensinsi on proteins are substantially
carrie s.descrihed.in EXAMPLE 2 and 3. [00234]
Adul t g@%ﬁ%%exﬁﬁa%eeu{aég%%arm’gr oup) are vaccinated with
t he APg@p- HCXCRAvxtpepilulateldmaingspectivel y, as a
control,, wth AP205 VLP. For each nouse, 100 ng of
vacci n&®Ws 9¥ed in PBS to a vol une of 200 m and
i nj ect ed) supETR;aneously into the right and the |eft
inguinal regi on of each aninmal on days 0 and 14.
[00235f‘umi »s are bled on day 14 and 21, and the
anti boghe) r esi@yie®nj S measured in an ELI SA. Briefly,
the antigen to-be-tested is conjugated to RNase via an
ani no HORps¥PaBsadykiot) and the cross-1inker SPDP and
coat ed(fhy anf eg{\)igg)al( -Qygr ni ght at 4C. Bindi ng of
the sera is detected with a Horseradi sh-peroxi dase
goat afhh) - nbyasient f)coi) ugat e. [00236] M ce are then
bl ed out by heart puncture on day 21 and serum of each

vaccine is purified as follows: sera fromthe 5 mce
12. Thé motificd ¥3 Perf anywencf theprencedippdbiod, witndein eaid sdcondpalyfeptide
cf)ﬂs}’s‘?sdps%ta%ﬁnﬁc@sd'mo rpm The supernatant is | oaded
on & colunm ot 3 m prewashed protein G sepharose
(Amer sham Bi osci ences). The colum is then washed with
10 col umm vol unes of PBS and eluted with 100 nV
glycine pH2.8. 1 m fractions are collected in tubes
containing 200m IMTris pH3.0. The protein containing
fractions are pool ed and concentrated using a
MIlipore Utrafree centrifugal filter with a
nol ecul ar wei ght cut-off of 5 kDa (MIIipore). The
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antigen; (e) an antigen suited to induce an immne
response in farmanimals or pets; and (f) an antigen

W@ 06e8k67H | nduce a response agai nst a pol ypepeCTEP2005/054721

toxin or a polypeptide hornone. 9. The nodified VLP of
any one of the proceeding clains, wherein said at
| east one antigen is selected fromthe group
consisting of: (a) a pol ypggti de of HV;, (b) a
13. Thompdiiod VA& of iny-engaof theipsodgedrmg elaims wherein pad yqsend padypepfide

ol MRANGANA 431 odyoc B REUNERY 15 B SRAALL B> C

(apdhﬂmpdwdﬂs M2ﬁ&1mﬂe‘r(ﬂﬂQJI‘DNé)|43),par um (g) a polypeptide

snodi ptide of Pl asnodi um
(bgv qu IS@ n%%F B‘@j&d?g ggeE(g ]9&:& d| um mal ariae; (j) a
(@dﬂMNﬁtBo@&pMps@ﬂE@ﬂﬂ?N@%)( k) a pol ypeptide of breast
(1) a pol ypeptide of kidney cancer
(‘g)zclt’]‘ﬁ%(%i@N&%’pepti de of prostate cancer cells, (n)
(@) mﬁw(epﬁ(isﬁgmmem)j cancer cells, (o) a polypeptide
n cancer cells, (p) a polypeptide of |eukem a

(fge%t§%“’%1&)( EQ IRNG$Dhant profiling, (r) a polypeptide
(Y FRdlid (SEOE®D KROIRY allergy, (s) a polypeptide
involved in nut aller (t) a polypeptide involved in

(DJEY BV reptides(SEQIP r?@P,ypeptl de invol ved in asthna,

@ wilxﬁﬂv%epﬁd%@@éniﬁbﬁ R (y) CEA (z) CD52; (aa)
uman anona 8 Human nel anoma nel anA (cc)
(1668 PRESROBORAL Bach nt. (o6) VAGES. (1) Po3." (go)

dﬂ??’i 91 (1 1) a phospholipase A2 protein;
Ejj? Saé%e p ngétgl e (kk) an Influenza M2 protein;
(11) a fragnent of said at |east one antigen of (a) to
). . :

14 ThE bt S pF b b o ol AR e Fllyrfing 3y Bhe
irh@unoktimulatnay fuckdc Adid whiereansaidomenunbstiningatgny moeleidiavig is packaged
.clai r.ej.n, said at | east one antigen is a self
mﬁhﬁ@ﬁ%ﬁﬁ@@%‘ b odi T ed VLP of clai m 10, wherein

said self antigen is a polypeptide , selected fromthe

rou stl t oxins referabl
15. 186 foiseg VR o ol Pt R ant R Bt prpPiy 51 1 dne
uhMHﬁﬁQﬁe@UpGrﬁ(&ﬁ'@@ﬁlplﬁg‘est]:ﬁe@é ue@@eptor activator of
nucl ear factor kB | d vascul ar
iSRRI A ahiraBRRinCe0Ragc (el WRBH At
endot hel ial growth factor receptor (VEGF-R); (f)
Interleukin-5; (g) Interleukin-17; (h) Interleukin-13;
16. A(Elaaﬂna&clzt@alpqoylpoe? 190 EIMRESIG: (k) CCL21; (1) CXCLI 2:
(M SDFd); tﬁn@)noM’ffg@rVLP(dﬂm}b@% df the(éﬂacegﬂgéjahhﬁv aI{dQ)
GhRH, }r) TRH, (s) Eotaxin; radykinin; (u) BLC
(V) Tuk®r mﬁﬁéﬂb@mpru@alf(amefanyl oi d beta peptide
(Abl-42); (x) Abl-6 ; (y) Angiotensin; (z) CCR5
extracel lul ar donmain; (aa) CXCR4 ext racel | ul ar donai n;
17. A ¥ogin@Geaposition ¢erapris@E R, imfngudlogisally effeetiveBmautiaf termodified
VI RS haiARY K13 1 (00) @ fragment of (a) -(11);
an

18. The vaccine composition of claim 17 further comprising an adjuvant.

19. A method of immunization comprising administering the vaccine composition of any one of

the claims 17-18 to an animal or a human.



(hh) a variant of (a) -(ff) . 12. The nodified VLP of
any one of the proceeding clains, wherein said second
w@odogpaeri de consists of 5-30 ami no aci ds. 13. A¢EEP2005/054721
nodi fied VLP of any one of the proceeding clains,
wherei n said second pol ypepti de conprising an am no
aci d sequence sel ected frogkthe group consi sting of:
(a) Influenza virus M2 peptirde (SEQ ID NG 43); (b)
20. A-fapian protein @myirising apolypeitidpephcrae sgidEyPepiMs Bpd toaither the

NV b B Y BRSO B DR Aos

bésher@iphage( ﬁﬁ@lﬂeﬁénﬁ\lﬁl(ﬁﬁ)lypepgde dangstﬁbf 210 amipS&EYdS; Bnd wherein said

1 SEO | D NGO 98 i HV
i M e bble o BERAIEE 1 S5 b e (ko 1 b

N045) and (k) CCR5 ECL2 (SEQ ID NO 91). 14. The
d VLP o t he eedj ng cl ai ns
21, ARl et ioh e g iSiop PUTR PRI Ll ot ory

nucl ei c acid, wherein sald | mrunosti nul at ory nuclelc

packag i nsj d nodi fied VLP. 15.
22. Arﬂ?ﬁ‘g‘?‘i By PR?EPC“&% meﬁeg areoe o g Ym&ﬂ ap &OIaeﬁl%ung the
sefda¥r i sing at |east one unnethylated CpG not i f

conprlses t he sequence GGGEEEGEEGEECGACGATCGTCEEEEEEEEEEG |
( SEQ | D@aNO, optipyallytip-frame bigatingsawgleptidsl sequshesorsicedinga spacer with
conpri Siifgr th(: st Bﬁk@edﬁgg bdqh&fle ¥hddah Mst%ﬁlpeﬁtlde 3@ the second
proceed@wg clains; and (b) an acceptable
phar maceusldotids scguanes encoding theAeqpaé edliiecpiideiposi ti on

conpri sghg ML gis5al t

nodi fie VL%Q%A ang%‘% ? LE)fée cl gl?l%rgt %{OHHH&%: %IIR R firs
vacci nenustaetids sequoncepfeselting in 2 7third muplestide sepuanse mucodimg said
adjuvanﬁmmﬁﬁnmﬁﬁnethod of i mmuni zati on conpri sing

adm ni steri e vacci ne conposition of any one of

t he cl a{chs dp'f}oﬂﬂlytintremlciag ap codonowlichnalowaBupphessios iatthe 3° of
protein cgqg | L0 g aolépeptide, wherei n said

pol ypept'f & M FUSEF T t her the N or G terninus,

or to b@h éxprassingsaid ﬂﬁrdalucleaideméqﬂeﬁd':d’hn aOlios@ prafiérabli under the

t her eof AP205. bacteri o and. wher ei n
ot artiol Jhg f deayfing Bread oG e Cambie.g{aiogpige seid
sai d f ugbdifiecvePgi n i s capable of formng a VLP. 21. A

nucleotlde sequence en d|n id fusion protein of

ol ai m 2) DrEngAhBAdH ?ﬁ’%&z}elp??gf?%éte ified VLP

of any one of the clalns 1 15 conprising the steps of:

(a) tionally in-frame_ligating a nucl eotide sequence
23. Agmeth @f pfgreating R Pesveniing discasre disprderqr physiqlegic eqidjtigas in an

IRBANGN GeheRACQH B&h&&‘@orﬁﬂrfsést adﬁﬁﬂlé‘t%&t tb ‘JS aﬂlfnaf &% RERA C d
nucl eoti de sequence encodi ng the second pol ypepti de;

jodified VI ofeny PF therelping Ishi of th@d@ﬁdﬁ@ﬁwmnm@u%@fm& or
tﬁWal?ch Qrfpfoklﬁéﬁ of HELIGRE 198 gSequence, resulting in a
nucleoti de sequence encodi ng said fusion
protein; (c) optionally introducing a stop codon which
al l ows suppression at the 3' of the first nucleotide
sequence; (d) expressing said third nucleotide
sequence in a host, preferably under the condition
that the resulting expressed proteins are capabl e of
formng said nodified VLPs; (e) purifying said
nodi fied VLPs obtained fromstep (d). 23. A nethod of
treating or preventing a disease, a disorder or
physi ol ogi ¢ conditions in an individual, wherein said
nmet hod conprises admnistering to an aninmal or a hunman
a nodified VLP of any of the clains 1-15 or the
pharmaceuti cal conposition of claim 16 or the vaccine
conposition of the clains 17-18.




