Novel Estrogen Receptor Ligands Field of Invention
This invention relates to conpounds which are estrogen
w0 e@epswsl | i gands and are preferably sel ecti veP€DEP10h®054856
estrogen receptor b isoformj-to nethods of preparing
such conmpounds and to nethods for using such conmpounds
in treatnment of diseases related to the estrogen
VACETIQE@MAFI@W 0533 ZWTWM%WT OAMBERGUE FEVER AND
di sorders, zhei mer's di sease, cognitive disorders,
ost eoporosi s, el evat eSHOPHEREQFyceri de | evel s,
at heroscl erosi s, endonetriosis, urinary incontinence,
aut oi nmune di sease, and cancer of the |ung, colon,
breast, uterus angiErPVRTHE RVENTGON of | nvention
The estrogen receptor (ER) is a ligand activated
[001] Fhempricsent Inveni®or isptin ohe f Bddorofi medicined puhli¢ Healih, anaunology,

down.requl ation of .gene expressi.gon. The natural . iy
molecBF ISR s BB, AR S BRRYAY coriforIRutk Pising pomposiions
and phEehhacditicat| @aRoyitibRd dbreehenBtabehd, tesclioBitivdi gl Ofor prevention of

estradi ol to the estrogen receptor causes a o
dengug; figeqri Zhe icompefitioite VREHEURPesH s Had dhgapaciewtigal; campositions of

e S AL DRSS SO LR o0 Do i

wherdi@chidr & lees powsairigen fiora ddigut raangear. i WhewndoifinifWddd to an animal,
downstream fromthe ERE jnto mRNA which i.s eventual ly .

preferpblyndd ot WAl Sajst OSSNt el #&#1Sy EPIPPHEON B aRRgrBRceutical

comp&iti&i3 itihdr NG TBYmRAGnd ?&h&%‘ég, SR8t ffibody responses, wherein
I nternmedi acy of other transcription factors, Mps

typicahlytaab IpycfEebdlyasad] antrbodBirespendeh ercedipeessigamsiodengut airge preferably

. nupber of gepes is regul ated by the estyogen rec or :
sgaing gy, dsu R Sk 0P GATRUBRL 1o e TREnr BE SN Ry provides
methdd@lof tieH PSS anf¥Pe bRk 1288/ 0P prdvestiRs HERAE Niti§ &EBE R by way of active
' t hrough bindi ng of "either natural hornones or ' o
immugizatidreegasnsERoMpgalhldel e dergneeripis shudopr pibfet Esobrgalise antigenic

hysi ol aqgy and pat hophysi ol ogy of the organism
ﬁagﬂ%ﬁ%té??gglly it has been believed there was only one
estrogen receptor. However a second subtype (ER-b) has
been di scovered. Wile both the "classical" ER-aand

the nore receMAGKGRQEND OF HREJNYENM QY]
' ' in differ b i ;
1002 §iife, MG 1 malof 7Bl HolB B b ThAE URE biifoEucly 50-100
milliodicasasiofden @urdeveFh&E1020 0 essyoit dvapuchdm@angs: faheraDHi)eind dengue
ei ther ER- ER-b sel ectivye may preserve the : :
shocky, syperorar anaiﬁ[)f Bl sTgFC 4k SHANBATAE Sehusehg Mask ipfegions are
asymRbmeAd65¢30h Qosiate d@l;lfl%ﬁhg illfesd, b gsﬁbéciﬁfl ckildrbd 68n experience
for sexual developnent in females. In addition,
the mest fated nsnp D& aml DSPoMarality olag licnredwdedttailoisntgatbdrie if the lost
ensity, requlation _of blood lipid,levels, and appear
body R RGO B TV o] el BT CAREUG BRI JF @ Thovdiito (Acdes
acgypB§ ah@asad i FéuHag BRowshedt ed %Picﬁ._ SRRk - IBRORAUS adpe¥iPideiicatment
IS associated with a nunber of di seases such as

availably Bropohionhod 4 Rl dPesiod: B, bt Besterund
[003] FREAL 'g}’rgste%' s, oglfjgg{ostheq%ﬂl\{lglr §

certain,.types of
IR0 W BNl e PRI SEPARTLE Trb0ER Bl closely related

dengueaReRpBNEeroipedretivi s Favaifiset haidl atiRehday &S30 ageansl contain a
. and therefore antiestrogens (i.e., estrogen . . .
singleg sragieti RSy gpnapac (fhat| jst urrqundeds byy év%afp@li%ora Hpyl bilayer, and an
: t ' d . ef fig -
cosa B RN on the ERFEE HRSE plae AR CRISpIIERE A FRY oy reading
frameafodesafar ausng polypraéindegrie skavel intd thesssthaairal (aoclbepsid protein
deponstrat ed and ltp@ﬁf been s est ed at the
C. mgmprane diFQE0s IOt | ymgf elefgfo%gg@ﬁteﬁﬂa ) bRt y-structural
proteifé NS ENS B 10 BINSS WD NGBS OX YIASRdAE T NidvleYbeBR Gargets for
subsequent serotonin synthesis (See, e.g., Lu N Z
Shlaes T A, Cundlah C, Dziennis S E, Lyle RE, Bethea
CL, "Ovarian steroid action on tryptophan hydroxyl ase
protein and serotonin conpared to |ocalization of
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This invention provides a conpound of fornula (1) or a

phar maceutically acceptable ester, am de, carbamate,
waelwaseeor salt thereof, including a salt of BCIAPZNI/054856

ester, anlde or carbamate,—-and a solvate of such an

() . .
neutrs g B BT Gl BB A sh TP, SR faeg: Henchal
et al. 'P9$8" @ GQRLVH&I( 6@)22@1 2%70)\%4:4%1 kzrgog Vaﬁg%ogd'\ﬁl §9a4|9 3929), but many
studle@I hh\ed @1@» fooaaﬁtd@rl thet fmvhb)p@ @rot@al Hiylill thialap.@e virdal, H%myd membrane

assoc%'%?g | ocdérggl%lllfg cépfoﬁ bg%y%%d%%eggﬁlz i @(tal(‘,gneétgy@ g\t?&?tmn with
cellulf3e&sik Qal thddeCioel 16 Tak kY stal IA@BYKe obﬁ{&zsdlubl@éatoaormn of E was

menber ed heterocycl yl, erein said benz

SolvedwéMéﬁléc%alyQO@?r i D], bacads (5br0 Ui G0 §R6eApOg) and. shown to
W t S
cornpr?s% { <, uen?n Sh g%n%al el%‘ciatéegi %}%ﬁﬁ}? dotnﬁr%ghl COélgazlg]th? fusmn peptide
and a dlfrne(ﬂ?hUOmI&gt@gﬁafhd W@IH Boife®,the fé@@t&lblﬂ&ﬂng wbtivify. -
al kyl, C2.6al keny], C2-6al kynyl, hal oG _ al kyl,
[004] Hﬁeﬁ%ueo@‘aqlwl dawvain FIl nhasobseneaigesied fo fantai|neyiraliing epitopes

i l 0
(Roeh%gAQE taPRB i (&Olgg&; 157t7 )@5’_2]2': g&?”%lpfllbg%gv Blok}0187:480-491;
Triraveitryaporgitet calwi 1982 f Geme ]116d39 158).0§éms, heSORCME lpédcific therapy,

vaccina IN'L?N%I%_' W|%$gm%d@§%§gwﬁgqllln@w%%h Qt_R]ay and Shi,

NH CH 2CH2- NH-
2006 Ré\é'én@d}%tg)xnwngec{\bh%(@sw 45 5sj\|=C(’ At C)OQH

10051 STHIC 0O2HI- @@ozpnols@amsmﬂa@@ehave@mrmq tieaHer@ue virus

stmctlgﬁgﬁa(%g?lh% e{Pk c 1ad;asio| SK&%P&(/'I-Eg "glil uﬁéﬁ&% Xélg}sklélﬁ: partlcles were

checkéPbPSDRYPWGE 263 Ha6MEissiah klktrofChiGeyoboalkatt @iey@b@éﬂ&é’d spherical
phenyl, benzyl and 5-10 nmenbered heterocyclyl wherein

structuygs, dWheEn yIorDlisdpy Iressbest dersgcyijionyr dhp dem-lie particles were
r. r l1to3
mm“@ﬁé@fﬁ 1{1% 1%Jtrlals?ss!éﬂa%{: &% %ttlo? %@E% %lg[%aﬁlqm ea%ecédeg{nf romthe
[006] YrirasHbike qmﬁllcfkésl MRSD 0@ Iﬁhvovlimk Qﬂ@n(noﬁseaﬂéiopd‘d tsingle-stranded DNA
a 6alé¥I | kenyl, C2.6al kynyl, hal oG _6al kyl
virus) gef¥ing %Nk%rﬁpe& e Oﬁ%ﬂ Weveaw@ws aﬂﬁgm GIECBHAMESS i Young,
f
2006 B A AT iy PRISROBT to bR, P I8 i fienggy domain 1
of the Rﬁveinpb E@cop}oieﬂdép&&dﬁb@ rﬂ5I2586§ealnd<ﬂSé€B9f7) orrd displgyaigs recombinant
fusi ngg@ of hydrogen, 0 RA, hal ogen, cyano, nitro,
Smn&Pn Pkt S-Cc2. 6al kenyl , C2.6al kynyl, hal oG _6al kyl,
[007] $i %tlﬂ@md?l {'E)()\Las%ﬁgwﬁ Fcﬁa!i‘ﬁ{eo& %hi%ﬁveﬂf@}%rbr%ﬂ esidues 1-395) could
i ndependenfiy selected fromt group consi sting of
be exigstedgeyeast@s agabiky Iprot€n t6 md&mpymtls l@guﬁﬁdemygen (Bisht et al 2002 J.

Blowc%f’ﬁg’\ﬁ?f ﬁ dép%?%‘ﬁ‘afrg?}y%%g{l@‘t%ﬁﬁ by® fsb%‘?ﬁl fo béa(g)(o R Ghelope

pnﬁmﬂah@@ﬁﬂmgﬁ@ﬁﬂ%méﬂhiﬂgach RB i s independently sel ected
fromthe gro consi sting of hydrogen, C_6al kyl,
[008] @ygaqtq@élm‘ywtu(&g recgEibkR{ Protgins g@g,t@qnm tog| B dgmain of dengue virus

serotyg?s;?/%fﬁgghé )}% mgg{):%?%%%l?% R{ﬁ%* fblft%g? erzcéza ?olz were evaluated

1nd1V1¢ﬂL€allI§ andlas gectraukibyaceint kRatidigatp IiIDMh@C(Stﬂ‘ilabni Jét('ﬂl caogpoundl. Trop.
of fornula SI) i s not

Med. Wyg W95l @)nhydr o- | Hi i dazol - 2- yI) 2- (3, 5-di net hyl -
oxazol -4-yl)-indol -1 -yl]-phenol;
I-(4-Fydroxy-phenyl)-2-(4-nethy|-inidazol-l-yl)-lFLind
ol e- 3- car boni t rSURMARM Oy tHEXWIN YENTYON- 2- (

razol -3 -yl)- 1Hindol e:3-carbonitrile;
10091 V< Bt Tt i v BRGNS S RERCHR COTiROBiPas dpspgetively.
cornprléﬁllé of ddnkRARY 6f &rfAh lTHQ)lf tKd digue Vlrus envelope proteln E or an antigenic
4- Hydr oxy- phenyl ) - 2- prop- 1 -ynyl - | H i ndol e- 3- car boxy
I|c acid am de; or
1- (4- Hydr oxy- phenyl ) - 2-thi azol -2-yl - 1H i ndol e-3
carboxyllc aC|d Cbnpounds of the i nvention have
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Wien R2 represents a heterocyclyl group, this group
may for exanple be one of the preferred groups
worewbitanzed above for RL. Preferred substituentBCT/BP2089/054856
phenyl or benzyl group R2 iB8clude those nmentioned
abg¥ r a het roc g¥ ou R1. Unl ess othermnsg
fragment %]%’?CI?‘Pt ALY §a%$’ gﬁH’é‘B@ﬁcFqunWsa&ag’é{ ggue virus
envelcfé %t%ﬂleﬁ %9 %@re%?r@ Eaﬁrtl'cﬁ‘lgr %tl%ﬁ? ?&ggﬁbes Guedrl !ﬁ)ﬁhermore capable
kenyl C3_cycl oal kyl’, phenyl and
of nelm@hmyg deﬁglgf‘enabh;l’lmc IRdmctudep@rﬁdhemmyteste@Béﬁléﬁr@b&s described

o Ul G S SBRF B AL Shless

[0010]5@11@0 bﬁedag‘pe@tmfttﬁ@m%ﬁm i§ QN®hipbbifien @bmpMEh@JaNa #s-like particle
kyl. Preferably Rl is selected fromthe grou

with aélﬂq§|@p|fﬁ§ agchompnt sig, RAepein sgd @jras-lika aptgle is @Vlrg&-mE? particle of

an m\%ﬁ (?&J&#%E%% anﬁ;%b)?ﬁl EQISFX% _&%J E% Ety easéfnaa?ci(ond a]tt’achrnent site,

Wheredi i‘h&d aQRast ahk eﬁtyge,n ik ﬁld&ﬁgt&ﬁtﬂgé{aw&l&m&h saidhieAyle ardigdn comprises
nmenber ed heteroc fy wherein said phenyl or

at 16%}*1 @9%?1%%? 99 Oéii‘éﬁ}i‘inéﬁ &g @F@rgu%@lrum@wéo@ietpmt@a Fsrand wherein (a)

and (b? rlégergn fn'ﬂ%e tglg)él E S%ggd\é ?esatsq\%ee%rg{ %‘&ﬁgﬁ{]%y IE sgjonb Se®Rli8eh&fnent site.

In a ve@} Qr&dlbdk pinbodimehal syd at Casdahk Ean‘glgcn %hélﬁhdwm)l!d:a,st one second

attachg%gtpr%ﬂe ca%%%ggs&?d)é%?ag yecg)pg]g%%gg 8?%/ ﬁf@g\@ if)?\llas E? 2% 28 and 31,

and vﬂi@&ﬁp?fe'fér%@dsaﬁr dSHBATIE 9F 8 RALAPONEs clRRIGRY, defofé'in E is selected
exanpl e be Sel ected fromone of 'the preferred groups

from thergroemednagimgeoft ¢ dRImain dllogfetherdsoguareivts efiveléne protein E of a

dnash QGO B2 1 554G STRATS AR ST P s
virus &t deydty gL, (@1 dnyai® WD S hﬁd«'déh udWirlls &dv@IBpd pidteid E of a dengue virus
hal ogens, 2C, 4al ky O NH- CH, 8( NH2) =N- OH
of serotgpes miw)dqmmrdlb)ﬁhﬁ/@pk@e)\&m eny@m_]gpm Eni2, cfengue virus of
serot -gH—C(NHZ) =NH, -NH C(O) NH2, - N=C(-NH CH2CH2- NH ),
PEeN, -S-C(NH 2) =NH, -S—C(NH2):NC]-|, - CO2H, - CH2- CO2H,
[0011} K ﬁidfd%ﬂHmbo@(tﬁBM the (5ERH; inCEHRABOBkhid @engml dayiken comprises, or
prefer%@g%@%tg of; k%j;: Qgslé[%gwlgg l@gt%éjtg &él haéugO gta ﬁhﬁmgue wus envelope

N I

inventizen zaitl demgueenepgacyarhpyrises ron ppefemblylrengists lo€rat least position 9 to 99 of

unsu ut ed or subtltuted h.,froml to.3
domaif | PR ASMEEE xR Rt PIISHE Yt SrreBey ey Qerrorgts 3 o & further
prefer%%ﬂ]ﬁ’oo‘&?fﬁ&it%tf'tﬁkg &ﬁemenh&h Q@RINden gﬁ@a@tlgeﬁl&)h@mes or preferably
kyl, C26aF , C2 6alk haloG _6al kyl, fn
conms@nofawt leash apsitien @n@aapi&énmamﬂllt hq: Aot ivams CRelops protein E of a

e RS R g b P o By pRE mf DR S PR S B el b ion, i

enguWahﬂﬂgdcnr@FﬂﬂplrlsE@ 08 F@E@E@%nsm@@%ééybosm&( OO domain T1T of
-C(NH2) =N-0OH, - C(NH2) =NH, - NH-C(NH2) =NH, - NH-C(O NH 2,
the dengpecyirgstcarelorsprofg £ of asécugtnml)wﬁ NESCIOERH, - OHp- CO2H,

[OOIZﬁ%re@f@.ﬁ% %ﬂefﬁ %k lt(%l prgﬁﬁh%@entlo Leh%de%gcﬁe an 1gen comprises, or

prefer@lxé&héﬂ@%yﬁpoﬁt@h Byd) 10%3r ﬁ@ﬂltk(&lr@/{o, 1 l%fﬁﬁhklymm of the dengue virus

cl oal kyl ycl oal ky| Ci al kyl , phen
envel@@rﬁ9%l%ﬁdl% a&%h??eﬁi?ﬁf%‘r’féé HDOE IR @? e mé?%uﬂveél a, said dengue
|
antlgeg Egﬁ%gl?elps:lﬁ{%éd rg?&séggglgtlg ?g g%ﬂ%l @E@@?%fnﬁ?r he 0? SE@efD NOs 21, 24,
27, 30sanld S0i mmﬁtﬁleela@fen@d fegtbotlmeamt obHthic ipgesset 1fm¢m§ﬂnf saghddnigec antigen

compiisen P greTo e emRsRyA Popsop ey T or sekftae: o Rkl Lof any one of the
SEQ 18 Kekod 2_45@I7k3/d a@n;jz tri hal oG _6al kyI In a preferred
embodi nent of the inventi on, R2 is selected fromthe

group consisting of halogen, nitro, 0 RA, N(RB) 2,
-C(O G .4al kyl optionally substituted with from1 to 3
hal ogens, -SO2C1- 4al kyI C(O) NHO—| C( NH2) =N- OH
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R2 is selected fromthe group consisting of
-C(O Cwval kyl (especially -C(O CH3), -C(NH2)=N 0OH,
WO a02mB026 CH2- CO2H, Ci _4al kyl, C2_4al kenyl, C2_ Bel/EKp1099/054856

and 5-6 nenbered het er ocycl yl- wherein said
[0013£ﬁ1b§1{q?c cégr T Q%genné glg‘ﬁe%%}%)rq %e l{%?p%?l%lptéﬁégmf%; a composition
compﬁs%k e&tlﬁgfefa{b%nb&ﬁ%t%f) @g a%@ﬁé&ﬁﬂo@&oﬁ 1byad§e99&ﬂco &hvion, (iii) a

al ogen, cyadno, , hal oG C?

third wamoylltlon,aand (ﬂW)Iah@UUDCOﬂlaDS(W Véwpam S?ati Ifystiwmpogmn (iDepmprises

o ving kR P AR e R ool i BETAVE iyt tighent sie and at

least oRB @hﬁgenh@itﬁ’ gﬁléast%@ 86doal lattadHnbkk ke iwIRAGH s ak J[east one antigen is
preferably independently sel ected fromt he gro

a dengugrpgtigen p@n@flsm&dqr@g@fﬁra oconaisting af|at lagst pmpt fo 99 of domain

III of gﬁéa(?%g& %111(4(%(11\7'6 (rt:]élfté aﬁ]gﬁg t%%f)%ﬂ;e \élﬁ%poe as(e:%t)%@é-f;lgaqa QAeein said

second Bekapevdant i) )coﬁ@h@fsstaednfsrlﬂm palitéc] @b DuPRONBaBEriopgagd with at least
hydrogen and C, _4alkyl. In a further enbodinent,this
one fipsEAGTB sHewnHes 1St R BUHPNOY th 8F IRaptaoq yocgpd gitachment site,
gl
whereﬂp%ﬁd@tﬁ g?sté 0?@ ahﬁf gﬁ% gﬁ ?eﬁ‘ fcomgﬂhlgg %féfaﬁogrr Hnsisting of,
at leasmpodigipn éhtd) 20 sﬁ Idvmam Bf of ttmhdemgu@stres enaopeteproteirs &l ¢f, a dengue

virus %436 V\,her %%n Ssgllfitec g@tﬁl%%({g? (%Bi}(%)%llj ris(e:so Q %ﬁrﬁé-ﬁlﬂg particle of
an RN&@Qthap‘ﬁ@%é(Wlth at %@ne@sk%kach@enﬁﬁ!e%'d’at (l\c?as@&{é‘eﬁﬁbglen with at

6al kyny hal oG di hal oG _6al
least ontq h@loo@ att@alhmgﬂt SIRaIVd@mlaISR@nyﬂ leasti rad eﬂ@nwl kelepgye antigen

C CI 6al k l, k
compiitgitr SegRPosrnytine B4 WBRFmaRI Eue e SFUGR dlfate densue
virus QR0BYE prodéid E50f-|é)d b eireso ﬂb@f&ﬁ%@’ G whevdie 8l fouai @mposition
phenyl, benz et erocyclyl group can be either
(iv) cQupRIifSs & Virus-& e B@ft@]@tﬁtan m%%@amwhag@ wiith af dpagt one first attachment
site an%iuaq %asg &%rgn‘? tger? %%H fa‘? %tdntﬁ %?mndga%aagngﬁ? |s1etg t\?r%rélfl gg?dtalp Rast one

consi s
antlgeﬁhlﬁh klyﬂgue @ati gl d()eﬁptismg@r @afd@aﬁy bonsiwﬂng@f & laabtkpdsition 9 to 99 of
di hal ?C’\al kyl and tri haI oCi 6al k %2 is sel ec%ed
domaip Hof e dptays WBRsSYEIoRg ns@teﬁlaﬁo@‘f‘eﬁ cagUEnBiTLh Pt pgFotype-4; and

ornT N S 400! BLAGPAL 1y ULy i o
each eiCédﬂﬂ-lZ)rsﬂ\b(&hposﬁ@@leﬁ)i:Nebfld I&bhlﬁ)éd\ﬂibtﬂ)sa{‘d,—lthmdl\lbbrﬁ{)@)tﬂdiﬂ and said

fourth_ @r@po@%ﬁ ar@%ﬁg%g& ldd% 18 tl&pp)ﬁrﬁ‘rafugbsq%@é'lwf one second

attachgieﬁ@glgo -6al kyl, tri hal oC ]-6al kyl, cyanoC - 6al kyl
CM al koxyC -6 al kyl, C2-6al kenyl, 2 Gal kynyl ,
[0014[C8. fgher| aopdck pf the@qunyign ond kgdodie, co@nmlsitiph,copipeiﬁi}ag,, or alternatively
ered heterocyclyl wherein said

““““gﬁ%ﬁg?C°?%§¥£¥F“8HE%EP8P%’ tyclyl group can be either

[0015PASTIBEE d9pb&hfOthe Shhastibh W € phwkrhdbehifi@McdmpesiBon comprising: (a) a

substituents each substituent being selected fromthe
compwtwpar@owplgp |Cﬁ@lp@$1t1@1 winthe h@qe@@@m} anéibh@phq{mag@ltlcally acceptable
CamerCl 6al kyl, C2-6al kenyl, C2_6al kynyl, hal oG _6al kyl ,

di hal oG _ al kyl and tri hal oC*al kyl ; provi ded that i f
[0016pAequtfler|¥ﬂspand)f e mephittaeiRtasmbthod @Enrcatifg apidhieratifigSér preventing
resent a oup. ot her than hal pgen; each of R3, R4,
dengu?e CX¢lel Ggegvf‘s %FWBEB%% ¥ty 28g{08cHBEUT BTk mENYPREp said method
compt‘fé?ﬁ%'ai?r&iﬂlqger‘%{f %};{1 %Elg%ﬁl@log%aﬁg eﬂ}%@ﬁ\%%ﬂ %Ilﬁo%ﬂt‘ﬂ% ac|'8k §ition, of the
vaccingi dmaip«)@tloﬁ,adnldgdr otk pMMGu@caI@ahipyd;ltlole atthe Fillvdnﬂon to an animal,

dently selected fromthe group consisting of
Pfeferﬁ@?ﬂ?‘gﬁgﬂmmt 6al kyl, C2.6al kenyl, C2. 6alkynyl,

[0017A_B&Met Y lof t@@JﬁGé{ﬁioﬁaiskﬁflltese6@ﬁ ke corfpodit@i, Ydf Rdvaccine
C6_ioaryl G _6al kyl, each optionally substituted by
from1l to 3 hal ogen atons; and each RBis
i ndependent |y sel ect ed from the group consi sting of
hydrogen CI 6a| kyl , C2 6a| kenyl C2. al kynyl ,

~ N o o ~ o~ o o ' D | ~ L 1 I |




Phar maceutical ly acceptable acid addition salts

i ncl ude those formed from hydrochl oric, hydrobromc,
waeelophsmsr, nitric, citric, tartaric, acetic, PCI/EP2009/054856

phosphori c, Iactlc pyruviejs-acetic, trifluoroacetic,

succi ni rchloric, mari c,. .mal ol.ic,
compqeifigh @ gf %w”xaenama? QE’QPP%UO‘}@E s mdaties figr ¢he manufacture of
a me@i%ﬁﬁ@rﬁs #f ﬁgétﬁrenpt ShUSRaTH LRDIOE  prE@bA op%@ﬁéﬂec fever, dengue
mal oni ¢, napht hal ene- 2- sul f oni c, benzenesu foni c,
hemorirzegichfeyni, end/as dmwecshocrlmyndrormxtmaﬂerably asqragtimel, ‘nasti preferably
| utam c acids, lysine and arginine. Other acids such
Mhxal i c, while not in thensel ves pharmaceutical l'y

[OOISPACﬁﬁh@bJSEect HEXhPRvES R tBS comp @ittt itidd @fcin® composition, and/or
obt ai ni ng the conpounds of the invention and their

the phynmeeeutictl cemposifaie pf bt dnentignaigdi thy orcasments amelioration and/or
r s
prevef{URRERC AL ¥R AR B R AS T S G A3 Sek sgtrgme in an
animaQfprfotablysih wrhuand. sodi um al kal i ne earth netal sal ts,
for exanple those of cal ciumand magnesi um and salts
with organic bases, for exanple dicyclohexylamn ne,
et hy! - BESAIERH DESCIAPATON OF THE NPERPRONE.
i peridine, pyrro I'ne, a nono-, or tri-Ilower
[0019]aUh§ebsadnfmed oftlmrwsxaatbteehrﬁteﬂyahd scieetific truhy usqd ldir@h yilve the same

meamgﬁgslrr%? %@%ﬁé}l% w}ié{:sfohg%l &ne gf Iq{)(ﬁ%e}/ry sgﬁl indhe art It%y/vé]}cé&’rg}ls invention
belon%SOWE‘f al kyl am ne, for exanple nono-, di- or

ri et hanol am ne. Correspondi ng |nternal salts may
[0020f Adjlh/@ntmTl@ then f'adjwent” Somspdberds rofers ormpntgpegifiy shmylators of the

have an a |ate,qr converted.to,an, es
immuitt ¥a8e PR aR L b ROFFIAT SeeradOn ih i pod Which when
combigE@HRS thoKamRehcl dodiPositioGhd plidiiRcitital EsmsafRAYREp&Hively, of the
the forrmula | include -COO&B, -CONRB 2, -SC2.CORB, or
present SEPCTIRB 2ay \IilipYide tippiap atveasmere amenged d@mang response. Preferred

adJuvaﬁlh?sre Q%g?r&p Oq}g%oﬂ]@s{ngs&?fg}e%%%&gl ﬁiﬂ_\ll g{ %@gn%rg@tﬂgm{n% adjuvant,
preferatiRBI@RInRB hy MR dCQARImM . a8 i fiad churdAd (ORI, Fafderepreferred

RB has one of t he neanlngs gi ven above, Those skill ed
adJuva}nﬁﬁ prgemyieral gelsopugh s cal %IH%%PY‘;‘OW%H SUfASE @etivg sulskgpes such as

ol B IR FAELTAN GBS SRR HIGR, ppgle o

hemo@meinpr éwitpiphericddamt homys tadjuvazte duchl he $€°@ dbaatildx €talrm‘c& Guerin)
sol vat es”. For,.exanple, a conplex wth

no wat er
and C&Y%ﬂ&%ﬂ% BATVYR) oA A AR G L WHETENOWRA the € art. Further

adjuvAiMhB ShlRtddainkerddn@itk ﬁfé' d%hﬁﬁ'émoh%i%@ %Neﬁtl&{ nféﬁide,gbut are not
converted into a conmpound formula (1) as describ

limited btov eMoopplansplaary| d@ldremb@mqm@dlwom eéudeetXt H8P&0fQS- 215 QS-18,

cru1 BRI Ran BT o855 OV P oM B B irosomal

adjuvddlt @@dhnolodl OThd adjacdrity ead arsedohptisbasmixadt Cofﬂ th&kf @B§tdnces. VLP
Phar maceuti cal acceptabl e prodrugs are described in T.

have bqgey gengralhn desgribet ay pradipyadr deggcves, thevem diyvpaat’y as used within

the co%ggg%is, %@ 1Cat1]0A1’i ﬁ‘:‘g% gog aruﬁ‘a%](t}&fan ‘no'&f&@% ’?ﬁé: glgé(fsfbr the inventive

compdslitéomy) @ather 119851‘,65 smzeh Eltd?dltEﬂlNH tdiktiBet dﬁ@qh)ﬁented
Bi oreversi bl e Carrlers in Drug Design, Anerlc

lﬂﬂllbﬁarlﬁ%eéf juset hotging theateryn aaﬂaerﬁelieéf‘ém appelegu %e ropaple of being
Ghadt LaFarp: RE&! R h AHC M lecules. The t
boundv@ o% ntg)d gfl ni tgléonsg% (?C )o{:f?tﬁ)ﬁréeé:é %pﬁcas Cuhl% poues. e fem
“antlg’elllf i, @i gbwiiiertin dss pdos fio &“aIellmmtopﬂ'sl Assantlghersvuddmonally capable of
imted jn_specific insta erei.n, the
being FesP e Ry e RS WOER 1k DG e TP RAHEAL affipral immune
respors@t M redelMUEl @GATRG NrBF AP SIcadit@ Bl &R abtivakiky| o OBRURSd/or T-
i ncl ude nethyl, ethyl, n-propyl, iso-propyl, n-butyl,
t-butyl, |-butyI sec- butyl, pentyl and hexyl gr oups.
Anong unbranched al kyl groups, there are preferred
met hyl, ethyl, n-propyl, iso-propyl, n-butyl groups.

inah



brom ne are particularly preferred. As used herein,

the term "hal oal kyl " neans an al kyl group having a
whadooganesubstituent, the terns "al kyl" and " hBCDERI009/054856

bei ng understood to have the-neanlngs out | i ned above.

Simlarly, the term"di hal oal kyl". neans an al kyl
lymphegyfes ?@%ﬁ% OYGEST: ISGHT TR SSRGS Rt At eRains or
is linkel"tbNATRAlN YdpitopEans 1@%;@11 k¥ ladAFVARP ARRYNSntdAh&Rve one or more

hal ogen substltuents anpl es” of hal oal Kyl groups
epitopes (B-Late Fpitorsne tThy Ispecefind s omet ﬂexjdrredbo @h@wens mydant to indicate that

 uor t hyl fluoro orobu 9roups; .
the anfi et b AR By reafDRPRTS 3RO RS abrr o ST AR cRypsponding
antibo@§ brdi € R UGVdORSthyrith Gho uRSitu@X JRRIIRS Mtibbdikd Balmﬂskwhlch may be

roups include trifluoronethyl and trifl uoroethyl

evokeg D Per ApELas enihgans jap usqdierein may dhen by Beyelcy P Sqyvseh sndwldual

s PGB Gy AR ESPIR RECEHE) i BLP B SRR, i

said dbﬁglaraertlgapbmdblpys aRerfade dibigen béti&{g@atvﬁ)rﬁlis rnost preferably domain
i ndependently sel ected. from nitrogen,

III of glm ¢qg1gue )g\lrﬂ%t:@femed}r%emgﬁ(ﬂgrgnrﬁgygerp@) ,frag;pgﬁ!pqh@reogéf not indicated

otherWiSE A erh Sa it eﬁ” ﬁé’ Glddherdif d@esqlro%%:ﬁef %) tﬂgtVﬁ'[lQ G¥E bdticle contained
group there be one or nore heteroatons I n eac

mrhemnmgnvmmnmmmymmm one of the rings. A heteroatomis

eferably O or Het er ocycl yl oups containing a.
10022EFh i ol Syt dE G- RGeS TRIe Bl EaS gBREn figromain 11 of the
dengu@" vaPtl @ﬁ%lofﬁ?(ﬁfmél&% 8f (TRRRLHE! frforRQiks BcRBRE Wherein preferably said

heterocyclyl groups (also referred to as nnnocycllc
denguh enEgmmmslekyt prafergbly donsibta@é damiari HI nf/the dengue virus envelope

proteuﬂ)éire 85 8 (?%n]gpﬁl r% %glrsdl rt%)ﬁrl SB{og%pf Qé,i s%:lw lé-3 or serotype-4, or of an

antigehRt fr@iiﬂ@ift(lﬁeiﬁamlh a pRiféadly ehbeiimany |sa1d”@é’ﬂ@h@|ahﬂFéH comprises or
t hi onor phol i nyl and azepanyl. Exanples of bicycli

preferﬁéyeroeeytélaylleagr olipesitian vihioc PO.oprsitsm 9 fie 10Prgspasgion 9 to 112 of
d Ngo
dornallﬂglgl(') ﬁlf ﬂ{/%ahén ue Irl/?] S Vgl]opé( %&Cﬁ?glh%/ﬁ%%%% h{eﬁ%ﬁlﬁgﬁé’d dengue virus
enveldpetpratbindf G Iarﬂehg‘dle \aﬁd digelooaz elp atrptype-Bx sarplyps-3pbr scrotype-4. In
nonocyclic aromati ¢ _heterocycly] groups.(also referred
anothgr prefeirag, ﬁ@ég)@meet therBenyPi.GRABLIRIEUT ARYIgRCOMY ey o preferably
I r [
conms%i%% Ina%fllzo 9136, éc?#ﬂ egggﬁféhﬁlgpy}t? d@l r%@r ?rélizﬂgl %ﬁ&%lt 3éhy one of the
positidir 1,&z3n3J 5, 6p¥r8.daaQlor 1l sod knding I\wﬂh the bekanmbydcid at any one of the

positff 20 28110 OBYIA S0k cuod Enlbsi G, Db aokalteR P, Lip or 11308

domaihOITRSf brrecrr&lgus ek eﬁrncaewé p%t@rﬂpe) whBl @R ferably said dengue virus
qui noxal i nyl gurnazo inyl', pyridopyrazinyl,

enveldpezoteaizbliyof a errgpet\rmrue plﬁeﬁyty,petie netotyipdez strptype-3, or serotype-4..

In a \ggﬁ E%%%}ir%cg S@Pdmge}%g ci/ﬁ%{%'ug bagl]rt] 231{1 Iur an?llsés 6r pre@fably consists of

p051t1(ﬁi>’9 tl9OPYokibibA oy 1109 ioB PEHiAOD itdry 12 aﬂﬂlyhﬁﬁzacswﬂz o 21, 24, 27,
npl es_of preferred heterocyclyl groups i ncl ude

30 ancbﬁ%énraoﬁtlﬁynoretpé@frslaw embedimgny paiddepgusrapdiee geapiyses or preferably
conmsﬁsy ({;1} eﬂ‘ér] Onepé@' $ qbans %‘dﬂl n?7o|3geantdpf2etlﬁ S‘?rh“deng}ley Fntlgen also

ps al'sdi’'ncl Hi'én

refers fia araﬁlryt[gen mym@ﬁ@rlng |0r pmfefrﬁblly)cbnsmtmg)@quio)@pe@ﬁde having at least 90 %,
he term "cycl oal

As used her yl kyI" .
preferﬁ@]a %%Sé?% up B9 Hﬁfek%h? &l Iegpt-9%ave s dpost ﬂrr%er@ﬁ Yt $deast 99 %
sequel?deiﬁ%ént% Q4R posftibh |9C{@|9b}’%?51t?d?139 £l (J6Ydr pobRibR9 Y ri(li@g? 5689%n 111 of

to have the neanings outlined above. 'As nentione
a dengabovias ehvedoregnpieumidswindrein ipecfemb i dodengay elraa:d:nvrzldpy pagein E is
strogen receptor |igands., The conpounds of th
of & qERgny IFoh Oh o REE b VP YRR CST1 TN PocapoBr-- he term “dengue
antigeH® Ftid Qb fers &Ndn %M%&? cHEPRiBE Br pRdttabBl cABRMLS T a polypeptide
antagoni sts, or parfial antagonists of 'the estrogen
receptor. Particularly preferred conpounds of the
i nvention have activity as an agonist or a partia
agonlst of ERb Preferred conpounds of thls type are



cancer form named chol angi ocarci noma. |In one
enbodi nent of the invention, the present conpounds

w0 pevda3@arti cul ar application in the treatnentPOI/EP2009/054856
prophylaxis of depression,—peri menopausal depression,

havindsgh G s RRBROITIHG 1B A rBniiost TEFEURY Sdeatals Morend most

prefer%l?%h Rast(gr %rk%ﬁuefnlcé‘ ?Jbﬁﬁ@y Wih %A‘)lﬁ&l 9 't§ 99rﬁcfsﬁ{0%@ & T or position
ients that has had an and rogen abl atlon for

9 to ltlﬁe(aﬁ wenonanfaf @E&ﬂlatl‘éOe adc éﬂ 2Thé0 phd 3Se Fidbgrmessitortt “dengue
! ¢ . ‘ ‘
antlgeaI g%fu T P anoas%lgm nﬁ?grgprd?g% of 81;6 ergli)llx 0408§15t&}g2%€ & Bil)l\glgeptlde having at

least Y %], YdabE £i184k 981%, ABRApEFFHIFQE 1498 0), andaRGNt Preferably at
medi cal condi ti on, substancei nduced nood m sorder,

least %A sotHEncaideRiEtyiwith aflysmedd SEQIADNOsRds 29t $0vand 32.
[0023?@@%?@?‘ Ioﬁﬂea ﬁé}%l %F)E{)F Sgésf&gaiﬁe ?(%ﬁ%ﬁ?& %{ ddlssc%lga aus -Ir;é]o%lons of an

antigep) pidfsrhlslyi eSporypaptizren GhHetadim shid porfiBAITEAN rﬂseohpactlﬁdallwb@md by an
estraogen receptor, which conprises adn nistering

antibodi 1 iynird|-cdl fq%wtab@@télmcﬁw §oNgSRE @E@n\}\éH&ﬁ@#ﬁcu@f Vﬁlth respect to
antlboﬁ%gp%@gica&%e gg'e&glgﬁgs ﬁ&?sﬂe@ﬁﬁn&h@iﬂg Bt 'dgéscﬂtl)t Iéetcessar)}ly exclude

conditi ons an ‘estrogen receptor
cross-tractivigatied ciyope hgpixmlim odmpfisct fird 0i amviaotacals ia raespat1a1 conformation
preferably those. descri bed above. The invention al so

Whmhd?BWﬂH%§”¥ﬁ§M&§@“6¥ea conpound according to the
[00241 AYRREQR: ThOTtetile “AROUARST Wi & Rocthtidhei LanRat hér@ﬁl Id& to all
reat nent or prophylaxis of a condition nediated by an
possibds werpy erefereblypthomicaCinteractadnscongihichdwe meldeddesede quaah together.
rece r that may be treated
Chem it iR G oy s FB P9 ehb B GRsébd TIRE Sxdfiples for
non-cNAEn@ IMEHALticHs a€ InYEintdrPtRMk Sldrofhobid ih@rdcEERN ekl drézen bonds,
achieve a therapeutic effect will, of course, vary
wheregg ¢qvatane inserpetians lagr baseddousiel, of epmmp(lﬁﬂog cgffalent bonds such as ester,

[ a S t
ctvr TS Lh . pEHRAS GGG AL TEog LR WEhAGSuc o
thme%ﬁmnhﬁmdﬁbmmmthe subj ect and the renal and hepatic
unction of the subject, and %Ee particul ar di sorde

IUUZSbA“aF%@S%feSIBPe.E&@SH A gpedcherg, thephrass “figst attachment %}te”Aﬁfers to an
elemth]r\ghfaﬁrlé ha&uahy'dcglgT p%{hﬁﬂh@wms% &hichag aafﬁcgdglytaﬁged to the VLP,

Inician can're eterm ne and prescri
and toeWfiek tHevsecambattachmoénttsite ndryuy lirdgdi Fledfitsoatchment site preferably is

counter, or .arrest the ogress, of the conditi
2 Proie By GP i P BI A- B0 e e SBg R Gbtidgt natural or
synthdtad bGBftnfeg qf fs@é‘otnaarywrﬂeltabbﬁf& ®r b@&iﬁ‘i&ﬁda PAbtin, O f0dre&kin, retinol,
per kg of body wei g day) to about 100
dlgoxmgmlngmd‘aty jonsy plﬁ@wamtklylsulﬁmwéuqm@p) log aothehoehlyweidgive group such

/da to 10
as an Biod Bouhy S HSY ke 37w IREH SR, 25 OR0 : epppenicinyl
group omadldlasﬂlngxauptdrad t@Abinhiiéh ERPIGSAtroREcdctbbRAGE dBlaychemically
provided in the formof tablets or other forns of
reactivy grepn bainR dhe Prsbditasbmentsitg is dicearaing girewp o aminp igid, preferably

of lysgl89 'élzle ﬁasgéttac%ggegbgﬁé is ?JCaQed ﬁ%pﬁoe%lgf (g ethégs%l&c}%el I%HQ I’pe%é‘agl{y on the

outer §udfact bEths WPk Avialtipt: ﬁlld} Mﬂatchmlﬁt gixes hﬂ@@rd@ﬁﬁ@etﬂe@uﬁh@: preferably

on the?qa]&ht I esgt 6(%??0 O/ell@g-rl%tpg]glcépg gg%egalél%gnneﬁgé@p%lly% goargjk&){lre&ggt IanI angreferred

ernbodlﬁl%ﬁ@t‘ﬂb ?f%batt%ﬁ?ﬁeﬁﬁ @11% % as§0‘3mt&p\9Hﬁ tlilenVLP Oth gHtat ﬂegpt Jdtd covalent
active ingredient. Intravenously,

bond, preeférebllyehirodgls etslewit ohe pangle bbmhrinatfuﬁherq)refetred abodintt the first

/ kg/ mi nut e duri ng. c n t t.rate inf SLon
atach RO A B § Sce s o sk BRbS i eforsd srapdiment
the ﬁrmt@amlaﬁ%&@{se@nﬁaawy &&glt@t&amy dose, or the total
daily dosage nmay be ‘adm nistered in divided doses of
two, three or four tinmes daily. Furthernore, preferred
conmpounds for the present invention can be
adn1n|stered |n |ntranasal forn1V|a toplcal use of



A tabl et may be made by conpression or noul di ng,
optionally with one or nore accessory ingredients.

w@vpnarsed tabl ets may be prepared by conpr esRCTIBP1009/654856
sui tabl e machi ne the act i veSiJngr edient in a

f I
o02e ST S S5 RE0; e LS Spmen st et

to an gl'ehféﬁ@&vhlchqp Bhtﬁf’atlllyrl%cuﬁfhr f\@fﬂ? oia%ﬁéhels %hlﬁél§l%€5§deﬂgo the antigen
agent. Moul ded tablets may be made by nouldi'ng in a

and tewhicdblile frest Iattmém@nmsﬁ@ unzey bt linked. pbhvd eecodd cattaplonerd site of the
i No| sgeqﬁd W t ge i nert G%Lfl i,d dil g@ The t abl etd
MRl G Onal F‘yprB 1%o%lt%°dy id&op el ARy PO acid, a sugar, a
polyni@édiide 24 agkus 0@ SyhtRetRy Pl Eher, Sl RBoRIanE ARtabelileast dotlpBasE (biotin,
of the active ingredient therein. THe present

fluorcpasip aetingd, dgexigéran, metahising, phvay lagiiuy s foay tporidela of @raemically
I el r ten
s LR ek 36 B 1 S S0 0u B LR SASE g o
groupbyl toenidsgl ogrospu habbmyphaoumcettd camiiitipas ther@is A preferred
npri si ngﬁfnt] present conpounds, or, particularly in
embOQIW@nt%% c léilbéff‘é@'fd"er éq%a@émgkﬁ}e perong é‘éta?Ian‘d]éW% issa sulfhydryl
sroup e RERRy B T, S AR 0, R Fra P U1 group ofa
cysteihd. pidomh [“yntigexnenph ar Ieaﬁmm(mmndoa‘mwhmenmaf’ refers, therefore, to a
adm ni stration include sus, ensi ons @ttp%pnq cont a

constricl, CB MaBHETY §84 2 FHve el g et IPIIavever in
particll# for ALIbM ﬁttz?&lhﬁnp GitS %Il&msaﬁ&'ﬂﬁ%rﬁlﬁ§c&1r§ﬁ§ R@t‘ﬂfﬂ M3 antigen,
agent, nethylcellul ose as a viscosity ‘enh ancer ,
such & peetrestetypicatly fahé\pmfﬁnaglya@leﬂlwls carupiscast ﬂh}dis ngmhempreferred
iate rel ease 't

embo%g%{ﬁa .se?%?d %gr}gﬁﬂegt sifg gr%éqcs}ag?(glwlﬁlntile agfl gggugh at least one

covaldit G8h&, pratep{b0p phiBtigh aslcattChhe FEMEHIEE Do Bt £ Rir@ic® embodiment, the
cal ciumsul fate, sorbitol, glucose and/or |actose

seconch aachmest bty sxeiysilbnpecurtngwethi theantigetieds another further preferred
LS
ernbO(ﬂIn%Ilpttl? et%ﬁIéé gtrt%dh ﬁP% ?Snd% gl e* g@clﬁr(]ic s[gé Q%t?%n tﬁl%%gh a linker,
where@esad ilinkern@impiats stgiadisatBgBhcoasisgl afcoewtdie. Preferably the linker is
bet a- | act ose, corn sweeteners, natural and synthetic
fused { the astig bysvaceld peptigs Beptbant h or sodi um al gi nat e,
h u bs I 0l :
0027 T b 8 o PR Yo Bl 0 Pk prefPa subunit of
a natdralndapsitli i strey, girgferabiyhyf ¢ RN Al tasterioplgar, whehtismiapahle of being

: xant han gum and t he The conpounds of formula (I)

IncorpoLgie Iné%gﬁléuwp?@é)?é‘yﬁr ough the oral cavity by

[OOZSFEmHeFQI"I&IImﬁ&d’/ 84 uRUGERAdin 2P hsbEidtes ARe sd¥Bhd8@achment site with
lets conpressed tablets or freezedried tablets are

the aneiggn@ﬂ drq@df OPMPrigelsi @ﬂsemj/ly [sensiste af, @xem$tap§the second attachment

st QR Bhck it Erioragy LGNy Bt 08 fERREdhachment sic

typicalfRrant éﬁéferdbi%ﬁt DBE noSHEdeHablyands @hc Gyih@dent ickidse, AtRMbly as a
i ncluded in such fornulations may be high nDIecuIar

cysteipregituc eReilipkentas usad howsn sedlsq fchaed “tmaitocasid lipker”, in particular
I . | at i . .
e ASLEL RO, 8 NEOh RGBSR L 1 B 0TREAR L s,
terms Flialke@X yind f‘apito awd libk«d® are( IMREYhanpyabityo Myedpicdgin] Howevey) this does
cel | ul ose , sadi um car boxy. net hyl eI l.ul ose ) )
not ing t Suﬁ%wer@@mwwtﬁ cféCIé‘é]ﬁéIYy‘hfei"m{“@ @01 III%EVF,H if a linker
p . .
conmsﬁﬂ o@gﬁa’rﬁh@ (aI:ifa ﬁgﬁﬁﬁérsgopo?Ie?éﬁsﬁ %{Eﬂllﬁgrgnfﬂsﬂl@?r%%gﬁ%ng’entlon. The
ammofdcai/msléuesocdltm linmiger agpe ptederably, sinaduiskd aenaumaty oedusondamino acids

for ease of fabrication d u Lubr.i cant use d
or unfiih QUBMGERG B! e lig@! Sodr A B Bt BxEBagior Further
preferRdQA R SncMBENERANIS ARBFRLE wiRH Y MVERIFEOAE 8ol &RMHsWBprising
acetate, sodiumchloride and the |ike. For oral
adm nistration in liquid form the oral drug
conmponents can be conbined with any oral, non-toxic,
phar maceutl cal I y accept abl e | nert carrl er such as

- o . o — Y



Preferred unit dosage formnul ations are those

containing an effective dose, as herei nbefore recited,
w@eooand@ppr opri ate fraction thereof, of the acPCWEP2009/054856

ingredient. It should be understood that in addition

o st Aot SN SR e Sl Bt Sompuse
wnhmagﬁst fveRdie NtrdRA! lidkerd RSefdl tohaWk NedcRd %den&fant B molecules
type of fornulation in question, for exanple those

comprssimg alblleCo elkybr alcyddatkyli sich as e enclopgntylnal aydiwhexyl, a cycloalkenyl,

oyl Qo S blo e, nowgta’ dufieo PREFSEReRI A C16 alkyl-
cyclodiBdi CESEOE), abfl- bF halRRrAoSikYy anflafddithaacarmeuRddt P chialso be

used in combination with one or nore further active
used agglemkess. fosifeh pragentHavensieniapg shyle e snppiypisecd withiethe scope of the
nm, if [ | Yy
1nvent(1:c?1f fﬁe tsg%?tl%%héf gh%e 1%6% nghgﬁ} Sgh\{]%g}l i ;ﬁgenf%{agfygﬁy VJ@ oib § least one
covaladn bomits Pices pesttrablgrbyamast @f ytleast o paiide bpay. dhalid eontexd of linkage
agent_ useful in the prevention or treatnent of

by geastﬂ%élpw@s% émk%rnmawel?ﬁ abscat OF NraferaRly py @0 etRingacy linker, more

prefer&ﬁl? ah Thio Qéld %ﬁﬁ&ecfoln%u%&&ﬁusm S'P&ﬁfﬂ a%ﬁll Je¥idBGt lV‘éf?y preferred
materi a or exanple e conpounds I nst ant

linkers fmgenetmwfumny abeflefibleciniiue hyiddohkersi bt the cedntlemt of hnkage by genetic

rsion SRR BB b LS oY SyPl FLIPE SRS by of
2 to lénsttﬂl RSNt dbly §f‘2 @« Qaéﬁdcmgst%)?ml%ﬁm &mfo #ids. Very preferred
athepsin Kinhibitor. In one preferred enbodi nent
hnkert foe g@mmcfums cmﬁpm*aeorl m@femblyocmnmyofdbe emfwacld/myence GSG.
ter atlon Wi, t ffectl e amunt
10029F SR, 1 b BuCh Rt APvalt iy BepREL I MR Rndered and
repetittt drdigph @587 '\%ﬁlefaml@'rbﬂ@% 8 QI RP¢RIRA |p|aﬁ!@‘nr0$ uptigdteor, characterized by
i nhibitors sel ective serotonin reuptake
a typigafpjapil pmf@rablbrdmia@ﬁdﬂ@ode@a%Y ith#nagial airangementcgfdhe antigens with
respec %b?&so fif® éﬁg&l@ 1(6 e[%%‘}wel gﬂgﬁee lgo%lﬂﬁérgul%%tth{ Hllvgﬁttloq{ he repeating

patter® Rlagrieed georhﬁtlb payehi Ceﬂnhledﬂpd&mbﬁthe rlﬁvalltlsnbsueh as antigens
|nhH£|tors f _nonoam.ne oxi dase, aaonln agoni st

coupledetogtisny i & Mbaﬁ@émag?ﬁe aFf‘eD@tCékén AR HopPemPIes of suitable
orderddSNRY) ref@ile C oL fbnfagé edhidng In%‘féo@@r agB%gssmsT’ﬁc?lgf Fepetitive

adrenor cept or ant agoni 5HTI arecept or agoni st
paracrgstdllian bafponoSinsigenhs, pmferabla mitla:tpﬁpmg alf 1ao80 psyarhatiscgreferably 2
| es of antide nts of the SSRI class inclu

t0 15 QDR A A TIPSO ar @%&%F@Eﬁf%iﬁV%%aﬂ%B‘P&%B@gﬁbly 2to
8 nandthettl ean%NRﬁhé‘rlrﬁ&% pyﬁgllaﬁfyaP(dS ae7 ngﬂotn@été%@r am Paroxeti ne,

Esci t al opr am Fl uvoxam ne; exanpl es of antidepressants
[0030bPackagedNRhe &irms ackadeddes D@¢Cbh@temn@fere>t<aml'gﬂ gigteaff a polyanionic
ant i depressant s NRI ¢ asse
macrofft P o PR g Fioullfn ot b e RO RGF Ton BT, The tem
“pack&dedS Sasi B6dUBEeANidchidet Wihdigg anst Bayhbe Rbalédosw. €BY Ndhemically
Exanpl es of atypical antipsychotics include:
coupligp oorasinrRovalentazapPhE intRyas fiens, Bidrephaie titepstings, hydrogen bonds,
ete. The p{eﬂ»ﬁ A0DEnANG:s aQﬁJ‘c?seRl%H d&' 49! ﬁél%saﬁ\é%@' bf”a b&ganlomc
exanpl es of anxio rcs 1nc Benzod I azepi nes
macrof@iedaén2hds azapolryaﬁomEmrq%msleoﬁle b)&ﬁlﬁﬁﬂmas‘.tﬁpmlﬁlﬁsy substances can
i.ncl ude, | orazepam al prazol a and di.azepam Exanpl es
be enchpse] 55{ the N 2Edrishous threistence 94 an Beldpl hipdas, (lswéﬁwg?))? a covalent
indingar GRS TRBLOPHBLL- 1€ of £i8hict ARSSmolccul
mndn%urth@%ggﬁgf depﬂésgggt?ﬂﬁay (égugeg ﬁﬂ§céﬁ%fnat?§ﬁm)emle or
immukostinpllaerycfubstatdes capackaged gendsthie NALR) aeost pmﬁoralﬁlg e a @pn-covalent

mann oG S PRV S TRBPCT) HeBE oy i BB TNA. the

term ﬁg&iu irplids’ 8@t TR nudeit ML YN GoPlactREibINWE 'ﬂﬁlbl@!isemdrolysm
used in conbination therapy with the agent of such
treatnEnt Nonl i m ting exanples of such conbination
treatment therapies include: a conmpound of the
|nvent|on |n conblnatlon mnth tanDX|fene treatnent of

e o - o o Y a1 L, .




conmposition useful for treating disorders related to

estrogen functioning. The above other therapeutic
wa@g@nti3n26iwhen enpl oyed in conbi nati on wi t h t hePCT/EP2009/054856

conmpounds of the present i-nMention, may be used for

proferiE kel PER-EHEIE. PPORIASH R4t s O NEED: 9 G B tingvhercn

prefer%lyoréaicf‘aﬁé/ce%ﬂnh{y iy thQadd - aWRE&rbBE GRMIRURRRsOf 11-17 of
invention aré€ utilized in conbination with one or

VWD%KBﬂE4é8h%2 therapeutlc agent (s), either concurrently

0031 ST 8 B BRI h | PR s o

monoMBfs| (dﬁmcﬁﬁciag)tlmeaﬂy a&mw by tanfide aan@n(talsonéﬁb%oasl Boptid® bonds). It
organi ¢ bi sphosphonate or a cathepsin K inhibitor, the

indicates rip oy lasfchpior ofumingl geidtagnch docsnpnttopta thri spagificglength of the

produgt Iﬂu? &%ﬁ&f&? a@@%‘t Wgﬂg%qéh%%) H‘E{(‘l)ﬁeﬁ &28 ggcﬂ{%ﬁg a1fe ifhided within

the deﬁﬁmeﬁtolf@Gly@éptﬂiéSEdSSt-bﬁdslﬂitﬁMEmaHﬁ'&aifld)rrsd)flﬂl&epoly')lpetpltlde,&bf yxample,
in Jabelled‘fornk as a diagnostic _agent for the
glycosylagigne ey Biops RAPIPhBrdativss cid dbeikqire RlspeneaipRassssn of
C t ¢ »S (0]
o052] REGERRGE Dol Oy _FOPrBIAMATe oA D SOTRONRs 0w vir
that 1$ rqrb&mtadohy as ptessy mhédh abmpesesopt leastablhey step dfabebbthant DNA

also use .a reference c ound i met h )

technqiP e TR TR TYEP st st o GieshS 3 SSTPEH, efa® I ha i

obtam@ﬁ‘%%g@ﬁfo%kﬁ @ﬁlcﬁ?%ﬁpﬁlsesaﬁ‘tt REQYnS tsdepObt Fe@@mﬁﬁltaﬁtogm technology.
recéptor. he i nvention provides a method

Thus, thesteove rneﬁgnhmhmtg‘éhﬁf afd TYieP egombifently geedicod” whu@thrchangeably

co e 0 und .of the invention or a
used R AE FoulEng G RRE R % abor 1 eq for m  as. a
[0033] virekgikeepsATIOYUVLP)FaE @xanmdrein, SHehk 3o NetildadeflR¥tive or non-
I nvol ve a conpetitive binding experlnent i n which
mfect@uﬁmrﬁ@ra@ty a nesrpRlisativo And ReN-inio@ious aifus pattisle, 08 refetyets a non-
rephca(tgz%egt gr{ n- fecﬁ aslgirgse}labl :zg rlr?ozl?e%éﬁ a?fV% aIIéfJ ntoﬁelﬁfectlous structure

resernblhl@‘ acirey paticle sprefeadblex aaplicosd viowngEhe egir E’mgﬁmephcatlve as used
. receptor- blndlngbch racterlstlcs t han t he conpound
A

hereiny Ff*éers {9 &R dRcapablg 9d denlisat ing\theetcane SORPHs] BY F%Y%E The term
»C f

“non-1 ge\?lhglgs ® {;&gﬁy‘ﬂg%g? ggﬁﬁ&iﬁ f%ﬁ"%gﬂéaﬁmﬁ g)@gfrlttgﬂn%g% Iﬁ@[ cell. Preferably

a v1rup<hks !ph:itleleslwaichnﬂam:e ratit e idesitiph bedobedpbivatde andtor Inondibfectious

he.inyenti nmet hods exist in the liter
since ek i S piE RE LS Erioon Qssoup e fuftofy 1t orerppadisRent, a virus-
like pEIﬁElfe 19&13&1me21&1016 Fp%}hhdhaﬂﬁe (vl k@nojr-r%ngas oA ?)ll@ﬁeally or chemically
R 6, Heterocyclic en1strK Joul e,
1nact1y]atedA Typwmllwsand(m@@qmefe@bm Reus-like2 pasicle] ks all or part of the

rephceMevg ané:ﬁ%[%?thllé %Pmlpo%%wés]op t%g vir %8%1% 922%&%& jord ]é)?e T %ccordance

with m@slsv&itﬁnsmay hehtden HOBICRS a@lll EdiSRMTIEA hesmtdegaiby A typical and
bel ow. Where appropriate, any initially. groduced
prefergedngsplnsdmanicest ¢ Vigs-tike p#iélClenmew@réﬁn@aw éhe pres@itiggention is a

viral iﬁh‘a s%rc]ﬁtag eth Qf?@ﬁ%{lg gﬁeﬁ?eho pét?(&lﬁ%?zldlpv‘t%g%hgﬁh%% preferably

RNA Flfmbaﬁsphugbp Hbs pleahe, “vivaN caglidre o yteapdiyT, eredell amaneacromolecular
Tol uen ;Eﬁb) t-Buéih )
assemhlyzcoarap@ﬁ%ﬂre‘ff WA BEdiriBsBRYman LyPigaliy; thegy arg0g ] 2Gdfp. 240, 300, 360
LAl ﬁE@
and m\%gé;ﬁlug 6‘3 WJAP?I‘%@I@%% syl ?élpﬁ%ﬂdeﬁ%f e fe'ém SfE %ﬁ@raa}?&l\éeof these
subuniEx &gl te shel GorfifaBiom ol Vﬁralldap&df (Mi %ré—)cp}ﬁnd ek e ts‘ahctdet ‘alth sn inherent

of the .individual eneral, nmetho
repetiS BB BPCEHLo) NwDue & STCHG. PHAFH GO g Eobpxample.
the cagéiém ENAAf@Jc%EE@S favdla SpIR SISO Q@%dsﬁhe@@@ﬁhﬁﬁﬂy The term
16 and 38 Exanpl'es 160-162 and 196-21
full experinental details of the individual steps of
the general nethod applicable for the synthesis of the
flnal conpounds of Exanples 160- 162 and 196 210 are

o p— A~ - ~ A — o



for the synthesis of the final conpounds of Exanples
163-168 and 170-172 are described in Exanples 2-4, 9,

wQ@0213026eneral Method 5 General Method 5 as sSPOIRP1009/054856
the reaction schene above-iKl also potentially

o . i cabl e for synthesising the co ounds of

Capﬂﬁﬂﬁ@rﬁmetﬁre AR U ﬁyﬁe&ﬁp' @?@S%%%ﬁr&m%ﬁ% I ERRGBI0 %wq:?edof viral

proteif? §ul§i9ﬁt§'r9s%glbfhﬁ% el M’d%bﬂ'dhﬂ@%&l &n YiBatfok 'Eéhﬁéd Qhs@But deviating
shown in step for exanpl € by neans

from thﬁltmalemmiaat@kalr @a@nblanwhrﬂa)maumdmlgya seféi@tenb degite vherder and
.al dehy th hyd ox | am.ne h ochl.orj and .
ropeti Y HER O A Hach ST TURDGUREL Tt IS PRAR, AEcHe epggapetitive
arrangeﬁleﬁtt@mts(slg})um{ghe foI | owi ng Exanples illustrate the
I nvention. Exanple 1

[0034DV imugrike| particleyefr aa RNsY bagtieyiophagen di esed-herpibdhe tarim ‘evirus-like

partch%IEcE)a 5t %ﬂﬁ ?’][ rg(ﬁgh]a% 4! 2 ?%%QJI)’I 210471 s-lﬁ?el_]g'a?ﬁélg r@o%@éﬁga&e preferably

conmstmﬁ@bﬂentléllﬁoﬂ bb b@fsﬁﬁtlﬁg rodcdob o preedihg meytaniblor fagmeBBriBereof, of an
eq 3-Cyanoi ndol e, 2 eqg 4-iodoani sol e,
RNA bac_{erwhﬁgﬁ Ag §fi@}ﬁp$h\6§1§ﬂgqeé)artzpl<5 ogan RNA bacteriophage resernbhng the
di
s D A L =S B R CORBEE o, v
at lecaspdlse gohctant. geﬂ[bseem:b&mg rfer thasrelsltqanme dlau}mdeay dNzha RS phaeophage,

d at ﬁ OIO? %gfr n| ht. The regg} m xt ure was .cool ed ble f

and typyeagly alspilpg ?eﬁm §¢ 8y gt £neering t aRIBE’m hRIOLiR g sponsible for

viral e@fa@HJtHGﬁt et di’Mry' ihloCthe MdsS 'T'h'lscéefﬁffﬂldlg sHbUlE HodRSer, Bls&¥hcompass
(4: as nobi |l & phase. Step (b):

VlruS-llke( pamekh ok RMphéngtediophdgendoveud thardforineniipredvgae or genes are

| ved d THF.and
sl PR Pl Sl PR A SRR ol G phshal painections

Vlrus-ﬁl@J [RECIBOWE. afh RNAIt b&dler@fphdge3 @fferred VLPs derived from RNA
2-di bronot etrachl oroethane in dry THF was added and

bactert%éagﬁsxt??ghi@t vie@saBedrel symsiry et gpRsiskne d 881 wihmyits (monomers).
Prefe%&&%cﬁ]go ?ée:[)lg% (r)x{l]ru%i&efﬂaﬁrblg ld? | Aegtyav%?e%%b%%on replicative
and/op hvadsfcess s Sepr q,ihg?dcan cbhbimecabrlgamwan@[mswchvvaas UV irradiation,
rated i n vacuyo. crudﬁ pr oduct mas purified on
y

formalg Ry R LAY WO RBIR AnfLETSESEHATY By By PSR GBhase.

[0035?)39 a\ (69 1’111 When th tgg(ri/ls o enyla) ?rH-I narglug? {nctglrsbdcl)srgtllotsp}rel tGhey mean
“at leaaﬁmedmséoﬂmmdnom”dnlpsﬂ]@h@mnﬂb iodiohted to O OC. 5 eq BBr3
1.0 M sqlutio |nhe was . added and t m
10036 scineprt Iertifycpmitg e sequencan: Gh5@nih ecosapt idonticy of
polypé’i@ﬁieﬂ uﬁﬂs@ a@temnhsu E&ﬁveﬁﬁ&law%@fkﬂmmoﬂﬁiﬁerrprz%ﬁﬁﬁ such as the
luted with H20 and thé phases were partitioned.
Bestﬁfrp@gmrgawlm phigeBowbt oo e ntheatseqiicara aligrenant pdegram, preferably
using P&st%l Cttg éi% fn:eew eﬁlg §2‘I Il)a!ét%iaul%ssl nlgencg %rglﬁgtalaﬁ%‘% Ttlcal toa
refererekarhilvb I’ci)sl.d skiudvR 1(h@ t@mngertl Gre SOQMiZhat ﬁle@%rc(eﬁlagb oF identity is
7.38-7.30 (m 4H) 7.16-7.10 (m 3H) . Exanple 2
calculpted mvigy dhe Xyl plﬁ@gﬁn 9£ thet Fafeyghen aguRg apid- saqyencs- sk fahogaps in
homo@_g% roglu ) é : 4_§§{h§:‘[§t§1?pJ ber (?f atﬁllit_lp acl Orleseld%esclgrtg% ﬁﬁif?rre}l?eesequence
are allbﬁaeaﬁ‘phle aidrelwaﬁtloaﬂd eﬁietEodE‘ﬂl &tét’ﬁnﬁmg eh\@bmamlge éCidetity between
arbonate and, 10 nol
POIYP?PéldP%Fé 3@@ l?frbth BI}%%% ﬂoﬁléf)oemleﬁ aa?lﬁ%gmmhe@msclﬂ% in this
inventidh. 1: 0. 5) was added and the vial was flushed wth
nitrogen, sealed and stirred at 100 OC for 48 hours.
[0037Thlec rcempbs;lumnmldxs{cubed veseic oot edpabde raf, 1ndud1ng eddier tdmhancing an

H20O, extracte% th Et OAc and flltere hro%gﬂ bllc? d th
imimusg £ 5pPTan A i S0y b 3P AOUB O B RS QR ey Tound that
immufiz MR SRR Glithes B8 e thel iRvéRMB r&RfePRABIENTSO titers that were

preparative HPLC. propriate fractions were conbi ned,

evaporated, and identified by 1H NVR and LCVS. Purity

was determ ned by analytical HPLC. ES/MS nfz: 317.9

(MtH), 314.8 (MH); 1H NNR (acetone d6 500N+E) 7.73

"~ M~ oL\



Schenme 4 Pyrrole, Cs2C03, Cul, DW
2-Brono-1| - (4- hydr oxy- phenyl ) -1 Hindol e-3-carbonitrile
W@ Boampizel 1), 1.4 eq pyrrole, 2 eq cesium car bRCEER2089054856
20 nol % copper (1) iodide wag i xed in a oven-dried
dded and the m xture was flushed with
betweg ?{7 &ggﬁﬁﬂrﬁ@f RAMDIGRY- 4B ANedDERH (B¢ 1NFBAPTRPTOPSISS @ qspposition
cornpt‘f@né" QY S virddBkd %ﬁ&lh %fﬁﬁtﬂéééf Snd\Est Q@é@hﬁgn{ Qtel Wherein said virus-
diluted with EtQAc I'tered through silica. The
like pagticldas anvxusuhlee pﬁ’scle\fo&po M{fé bacttcrl(m’ﬂ?g@gsd éh)ohtéﬁzab] evtadigen with

to rever rat.i ve. HP
at leagrogiee A R BRRE Blen R Rl $Eg gt SRCRRE T hon drpgug ntieen.
whereh saidt-dohEicandidetd Mmprictl bit Yrof@ablgedoasiths @ deddy of position 9 to 99,
anal ytical HPLC. ES/M5 nfz: 300. MtH), 298.3 (M H);
positionHp R0 e eevten ddo 15@@|f/|dﬂrpam7lﬂ7qf dengye, vipussenvelog protein E,

Whereé{%rgé%'%bly éﬂgi?df{lgﬁez '_}ZngJS eny %% fg})tf nkﬁ é.j_?f g%ﬁﬁ%\ﬁﬁ% of serotype-1,

serotyp-angretype-3, or serotype -4, and wherein (a) and (b) are linked through said at least
2- Di net hy | ami no- | - ¥tdroxy phen Ig | H i ndol e- 3-car bo

onc firpt apd paad @Eb;}ist GHR éﬁ@ng ﬁg}w a1 Aacferghly, said antlgen is linked to the
} ( itrile

o BRI AL AR L

[00381 Ih ésprezfmied bmbaximteuf esardakngue lant@bnl cmnaprsesabe gdroferablyatonsists of

ver. .ni The reaction-m xture wa t .
positighy? g0 RO th 108 05 B BRI Sk Cph ot SEOILER g (domain
1 ofse%l%lbﬁé SfotcitNE O G RANBEI 0964, CYRRYBE e&oﬂisissd rs}éfb%%)% 1), 24

subjected to reversed phase preparative HPL

(domaApleopf icavelopa peatcionE més@alooﬁmlhemcél%ﬁor%’tlmmt P14340;

seron e f bt RE b BB Se&Pie bt stBp oo

5UB316.sérotypetd), B di@ et @meexﬁélo 800Md7A) E 6f4raldnMY01-23314;
Q e %AE NMB% 17 p70[89 7.05 (mra

SWlSSE‘l;Dg EQQH:ﬂGj H}zro@m@ 4@ agd 3gggiolgﬂpk?laf@ﬁﬁ¢lgpeﬁprotem E of l;?ram Indonesia
yh) - 2-1 sopropyl -1 Hi ndol e- 3-car boni tr
1976; h\{dﬁr E%?H%éﬁe@g%g A)a) NaH, Ethyl isobutyrate, THF;, (b)
[0039]41-n|\/Et hothyanpréfened cAtOdimdne) saki Eéng@-ﬂﬂﬂl@,n ¢bhprBi3s 3or preferably
.CH2Cl 2 Step (a): Benzyl ¢cyani de (1500ny,  12.8mvol) was
consisg ok dpmaig ﬁln 0?@@ dengy? yIreREnsrlere Biien Figha 492k gius, wherein

prefer%mg g?llﬁ lrﬁi‘éﬁ L%gvrla Ss é‘f §ef5tglge seltotﬂ@} a% g&%%g)%ggog sé‘?’%ykg 4NaH

[0040} e aafidihtr qmnefomsd @mholdeneﬁni saichelenguct antégonasommpiises eal ateferably

cons Gy B ESTIGERE T g o removed and

0041] BCPWrY badrerddldBBodi®entkaidd ant MRS catsledoIEQMONENd.
[ 1 he rerZuE:)tl on mxturee?wteat egﬁg{?é élct)iggccfor 2?1 (ge THF

[0042hhspneéa1rt¢vle@annilmam of dhlinvhetiore sit desst Wsprefresblpetitaast 30, more

proferyil o st G piofe Bl ARET Todtabil S8 kel BRRHRY g Jeast 180

denguEtaﬁMgensdfel 1efke®Vethe Mg 1 #e paglicloncent rat ed i n vacuo.
npound was gurlfl ed by flash chromatograph

[0043[ yp"pq; @ge pritiglspeathbe podiaged(ard purified fignt wirep-infected cyell cultures. For

the p%g/ge gﬂ?ﬁg‘? %&?onA_tﬁ)g?E%{{ltﬁ)@ggﬁg gké pqqlrt?cl§ 4@190 anen {eferlably non-

replic4tiv@Oay, ndh-inBienioty, aiock %rafefdngmmrleplmtmerz&ldd nes-ahfeetbus. UV

AcOH 100% h t te t. 160 0C
1rradlalglgp1 %l@en@e@,h 1ﬁo (tlﬁertlth au e m. X gﬁﬁ:ﬁghggfgremqoa wrm, are the general
methoggkmp stoﬁ ih %e%ﬁt% ihfLtyaeYQsirithe residue

I ssol ve CIZ and filtered through a silica
[0044plnugne Iﬁh&r&dle\mﬁmﬁmﬁﬂ; the Vit &b anctotibenant ¥Lr Almmtaalln@nmmonly

oo S ST SR BB S SERIINEU L o st

avallafﬂ*é) to(t@@'}ﬁl)c)llé‘n@'hé: DB CROA: WRT Qaflpateih V& b4t Gliéntified by a
y, 1.5m) and stirred at RT overnl ght. The m xture
vvas extracted in NaHCqg 3/ CH2d 2usi ng a phase
separator. The m xture was purified by preparative
HPLC to afford the desired

PR LY D ~



The organi ¢ phase was concentrated in vacuo and

purified wiwth Chromatotrone using 5 % MeOH i n DCM as
worebiiznzphase. ES/MS nfz: 349.4 (MtH), 347.2 (REHEP20094054856

NMR (acetone-d6 ; 500Mz) - 831 (m IH), 7.32-7.23 (m

skille(f gptfs%tzb'ﬁ%nérrengar%@n’( gz \éﬁ)s (b%rgggmé)igba@ly(s 'ex9p7res(smg t%Ie_Dc’oatzpr]é?ein in a
host 1slw{tﬂun(tﬂe M%Kn&pﬁﬂ'gé of Bz RARAY! -1 H-i ndol - 3-yl ] - et hano

e (BE9) (a) Ethyleneglycol nonovinylether, Pd(OAc) 2,
[0045bl“§lpfp terOAGagMBUNGS 3Brecombinaen pfatEie’ r ithe (thym 3Nrag@lent of a coat

protei £ )gp %B}%rsﬁ?ere([l)gch ﬁé%ﬁ%%f%%?{)é)ﬁ%de}) gg F}’Hﬁﬁ@ 'aIt ﬁ-aﬁtn%)OY eplrefelrably at least
80 %, (rHoretpREsiabRatfIERIDH 24 dve RO pidFEEPIY | 2 1éatsf kY @ﬁbﬁh@ge@m of the

met hod anal ogous to t'hat used in steps
wild-type regpmpaapigiretemn, pr £eat| raoled. Kprettegly, ¢ wélmhl Irbferadly retains the

capablﬁ;)?gf lggdrpﬁ%) 2) L?q PI‘G? @%lggﬂle g%é’f@&lt 1?%%93;{ eraytLy 3{ E%Et or?e internal

deleti@s et &dast, orke ﬁmhc%lbletor ab Waytl @mbiﬁatbanﬂhfbﬂef Vﬁﬂ"@leﬂ‘p?@éﬁably, the
Wi th toluene/water in a mcrowave vial under n| t rogen.

fragmqids pRigEeH O ahaRosH rthidoTal HitEPRvielsione v Brme 218Ceeons or by
m nzth §M HCl was added and the m xture was

exac 8{1?%&‘3 0RT or 30 mn. Water and DCM wer e added and

[0046] Tiee rﬁnmséfslgvmne of e paccai@olant Afrdtem” exr dfiagatchvof @fcosthgotein” shall

sol vent s, therS|d s purified by fla o
furtheg it JaPolBRyP s R D) e 86 prelfaly (tleast 99 %, more
prefer%l rak 138t 9RYEEn#o M@& sgdlu%ﬁég iﬁz‘eﬁtlﬂynwﬁiﬁ YhdOGM €lof a recombinant

rogen and was cooled to BBr was added and the
protem er@perfeﬂgmeat wdisa abhtowendein’y re@mﬁtivav, faprdefined Tbeve and which is
reacti S nched w.th ter nd t he phases were
prefer G0 APk AR PG SR U P SRFE ol vent o, -t he
[0047] B¢ 4 “Wasan?dbat Gpr@t@mbyeﬂéfseta@r;ﬁﬂ mu&@h&m £ Mein¥ a&id sequence

328.16 (MtH), 2 (MH; 1H N DVMSO- d6, 500MHz) :

derivegd. ﬁp,(gn(th? Wi typv mg)n(ltmlatg m)rotem, A0 -CPaArOfiA., Igp])ectlyelg,gwherem the

amanG%‘%Lé(_c%ean}_\%%ta ikt 1_dg°§d, pﬁ%f&%kﬂ;xlé{s!}) 83 3/1,3% §Mos oD 97 94, or 99 %

identld:a-l (taH tHidyselil & xsypepoguncd, - ard phigonsih préfetabiodagt Sminardotkydquence retains
id am de (El O. Schenme 9
the ab}ht}(l?P e bRYMBRENYY ) - 2- phenyl -1 Hi ndol e- 3- carbonitril e

[0048@@%&@?@%% ng@ go%@gammg%é mgnwﬁ%aw%s &ﬁ&tl&g& &h readily

be exifrdssbd i pactenid cagaedomnybtéme in @aiculan inviEx toli.€Tmasin one preferred

embod R TR B e R B b ThShinS EONEE B ot o
alterna?t%?f AR tsHTr L HRb R BBV E proRIiNE ﬁhﬁaﬂ*ﬁ@()ﬁﬁ@é&ﬁ@ﬁi MeRYSL, of an RNA
he “crude product was purified by reversed phase

bacterp)(pé - Rr¢loabbpiie ROAgbyateridpbagd ts ssleatrddisomBERE MR UM consisting of:

(a) ba%%%@%w gtzﬁ%a? el3 ahge;QlZG %{)ﬁ@gﬁ&%&%%?@p%wﬁﬂphage GA,; (e)

bacterﬁ;‘ﬂhage@ﬁ ‘Kf)%al;&rbﬁlhag% |‘N)1$2 :{g)BactdtiopRife MT10(h) bdtedidphagdBIX1; (i)

5 ( H) .
bacter(oz}la@ &99 &k)rrh@%%ﬂqp@@g@a%l (I biggtyriqehags dPdx yod (- hagtgriophage
AP20 xyphenyl ) -1 Hi ndol e- 3- car boxi m danmi de (Ell) Scheme 10
Jnder nitrogen atnosphere, a solution of
[0049RF( &épl@fdmﬁydmﬁcﬁim{aﬂojf-tﬁe yivention, 4h$1y7d’[191<1ke pheitid ¢orhpises coat

ndol e- rbonitrile éB%%gle 51)
proteipy, dm&fm a)ﬁ] meptr (9etsP énlaPC&@zloe a&eﬁq %(Pﬁﬂnaﬁ‘ﬂ% gogtyproteins
compt%teq{rI Gl o‘ﬁglst% £1%nfi% Ilc,qfi g@gﬁ%@e‘fecteﬁ%rﬁ%ﬁﬂoﬁﬂ consisting
re wa cooe to rt, di w t h met hanol
of: (a)p%EQlIDl N6t i arferfing tie QFdCBS (b) andixaubjoé SEEIID NQ: da\aed§£@ ID NO:2

(B AT GBI R RHOAPLR6F SEl “Bha Rt Hrerid by dfieiupmeiny: ©

SEQ Ir%igfﬁ% %C%’M gcbétxl\%&@ﬁl) q 1@@%@%@%&%&%@%@{) g{ir%gmlﬁt%éé\/& SEQ ID

500MHz) 814813(3 OH), 8.08-8.04 (m I|H)),
7.23-7.14 (m 3H), 7.15-7.06 (m 2H), 6.96-6.91 (m
2H), 5.18-5.07 (m 2H), 2.16 (s, 3H), 2.00 (s, 3H).

o A~ -



(2)-2-(3,5-Di net hyl i soxazol -4-yl)-7-fluoro-N -hydroxy-
| - (4- hydroxyphenyl) -1 Hindol e-3- carboxi m dam de

w@ EbdySehene 12 (a) HCl (gas), Dioxane, MeOH EWi/EP2009/054856
Hydr oxyl am ne hydrochl ori del4 NaHCO3, Et OH Step (a):

N0:6 ¢ SR RO TRy SERAEINDAE (VRS 655t gty G SEQ BNl 11 coat
protelé)‘lyj}s%‘gjir% Nﬁg@% éMg%lg?da@ ﬁ%ﬂt@in? (E)?‘SP?QU Ko ?1 @@@W&la@ protein); (1)

i n di oxane
SEQ Mo NO:i? Y2 arat pOotein. (Iﬁl)h%E@LIEeN\(&hB SR e(dat pmbteln) and (n) SEQ ID

at u allowed to warmto RT and the m xture
N()l%ggpgﬁ %@?%gér ni ght. The sol vents were evaporat ed
[0050]hH1 MRPferr& BRbEIIentl6F the Siviehtidd) eheSPLPEY PMo@ic VLP comprising or

dr oxyl am ne hydrochloride (19 ng, 0.27 mml) in
allerniggheby coMMRING GO Ih#i NG DTS 0id Sgence. ZFCferrdly tp amino acid

canf s O S PRI PN e

[0051 pEadd/evy prefdrosd drﬂibod‘lihaltmhx VLR corasrigesl ot flitf&datb&ély consists of two
preparative HPLC to provide the title conpound

dlfferf(nz)coet protasusyphrar YA Segterigphagey wherein paid tyonditlipat 6qaf-proteins

compljisg 02? )ﬂrgﬁ%\%ggfééé)%g}g{]éﬁ} t)ne aggﬁcp 98% %ﬁeﬁ@%@lﬂég 'qm(ﬁj D) 'I\rt?\lwhand CP

QB AT (BEDGADNO R, or5@aM-Zinino7aciBsdqtcncel ¢, CB SB.(SEQUDVNE)6) and CP SP
IH), 7.08 2H), 6.93 IH), 6.77
Al (Séﬁl)]l105 1%6]‘1@ ¥ 3H) afurjn 2, gbo (s, 3H)( " Ex:)npl e 15 (m
[0052£I%) prgfe(q%d %Hl'b@ﬂl%éﬁ{smﬁ‘@pt%séhlt IrvRhridlY, EONYusL ileAraltyds %ﬁhses or
enyl) -1 Hindol e- 3- car boxi m dam de (E15) Schene 13 The

alterngorepooenpists essentially of, or alternatively consists of recombinant coat proteins,

mutarfy %5 8RR PRI B kN e MR BITEY Preriphld o ra
bacter{dphd& Wis}lcarod f@ﬁﬂb%‘io@ﬁhg&()ﬁ (baZ@rlHiahag% €3] b@@&ndﬁﬂﬁge AP205, and

added from a 2M st ocksol ution of
baﬁ@ﬁy@@@x@ﬁalnlne*hydrochlorlde neutrallzed wi th sodi um
dr oxi H ur: )
00s3 DAY FRECRY Enfofbet® AR SRELAT BT 800y R or
bactermphhgﬁ Opwake dipsid eclvingd- hkdoparneleaﬁ @ e xlidvastaadicwdahbdral phage like
Et OAc and subj ected to reversed phase preparative

capmd,.&ﬂn@turm&tp&) iameter pf 2 Aoy Tiet auashmpnmely g capsid contains 180
n

coples\?\%fgﬁg (Ee?% n?tre]izi 3 qzkl)l)ﬁ/éﬂgdr?{% 1%]&{35 b%ly"% %M%S% nﬁ N&an?e% b§7 Misulfide

bridges M[-]djmo%ﬂm@c(l]\/lRH)et all HSlRCt(c €5 4S5 56 (l%@»/l-l-lza)dmg?toS@ remarkable

stablhgym)f gﬁ) Qg:i:&%%'dg(ialzsbé ?rHéEg’& igaéiglzf)rom éﬁ"aq}%l? Baqégﬁ coat proteln may
contalh ﬁcg)vé?vep' sﬁb&‘rﬁfs%o"t’f hﬁh{&f % e Bon%’s @ﬁot%efjwﬁhﬁé/ {V'ltﬁﬁlxtﬁé capsid,

4-yl -indol e-3-carbonitrile (E 16) Schene
or lnC@Hmlemlw lml(eﬁ J'hdi dapsidr o- ¥Ry df @@/ph@m/ luyugufall |r¢ﬂﬂsja®estocorgamc

rbopi,trile (Exa e 103), was ,added 1.5 .
solverS B0ty iel s B os GBSkl o Rre s, Bl DS Q eud gppronitite
conceﬁt@dtfb@ﬁl at ﬁ].gh?as@Q %Oﬁidugﬁahﬁﬁhldﬁh @neentftioM % high as 1 M do not affect

tetrakls(trlphenylphosphlne al  adi um DIVE: HQO 01

the stakalety ad dledicapstdl- The highastakibiy &ff the iserpidypt N LR afrQyé e@nan advantageous
featurg' qﬁ‘ glqlcﬁﬁg f%% itg P?eganElr&I%QzanP ‘?& V&'&l Bﬁféﬁﬁn{dﬁﬁg td]!l(? Rumans in

acaw@mtdabmegmmmﬁhnﬁﬁmmnThe organi c phase was evaporated

nes and purified gn siljca co :
[0054hF y ef?rag I%bmrtéc I6h fe RN, {W?ﬁ% a@éa 190partlcular of

bacterlfdlﬁblfigige7.()§6ﬁld29acgé}%@1%gelﬁ %1@%?{19@%289% 8 Gfclosure of
whichZs 42refasth ihcdbrated. Rdrefaenct.ib 1ﬁd)entlﬁet§l.91n([mrtldﬂ?BHl§xanﬁ)1€O 18 of WO

1.5 Exa 7 - : :
02/05@(53,C@@%?%@h@%aﬁgia%mmn )of| they mgRAARR e n YILP. mgrticles of
baamﬂg@h§;égparbohydrezonanide (E 17) Schene

152-73,5-D net hyl i soxazol -4-yl)-1-(4-hydroxyphenyl)-IH
-indol e-3-carbi mi date (Exanple 184) was dissolved in
Et OH and 10 eq hydrazi ne was added. The resulting
n1xture was stlrred at 90 OC for 10 hours The

. ' o~ N I T 1



(a) Thionyl chloride, DWVF;, (b) Hydroxylam ne, MOCH
Step (a):

WQ@2(09/130260 et hyl i soxazol - 4-yl ) -1 - (4- hydr oxyphePg1/EP10bb/054856
ndol e- 3- carboxyllc aC|d (E—xmrple 8, 6.0 ng, 0.02

IS in f.thi I ori.de and
[00555%@8 %Wﬁé Q%f‘él& ﬁ‘?n& i dr %gfﬁ@ﬁteeap%ﬁge AP205.
Assenffi2eofp Etelllthmﬁﬁgt mstdfmﬁ)\savppetlﬁdu&ﬁg @{pddsycolaﬂpmtem with the
vacuo. Step 2-(3 Di et hyl'i soxazol - 4-yl ) -

substltu@zm qumﬂmm e.nymc) a¢1lé+i todibrenBiec analyaiispl bachdedrin dbe weistice of the

imveniiO B8 TGRS 4 o Bisvitreder b Ry RoRs i iitigts e Sooa007s38

describése RApaeichlr PORKAnTde 3 AMe Pa dJQ ' Iﬁﬁv {Poai \)’Lpfcornprlsmg AP205
hydr oxyl am ne hydrochl ori de , 0.17 z into a
coat [NBEHSs ahdithcstby( O Bamcyllabfth«mr@a@m@nd dhe:p atyon theecof. WO
r r u y fi [ t .
200488 R  SGricpb ] ooy B oy ELeRel; AP, LR WRE highiy
immue®@hicngnbaddn vadinkedrovield thndintipen teagpicdly was mefeaib®d generate
to warmto RT and was stirred for 10 mn. Water, I M
constrpgts disaly Pt anRfkgcR oBgRfEd b EFPEREYVHHAREE wer e
t t atyj.0 % h
[0056fﬁp% geﬁl\%éesrégu?fnbe& @t H{reeggL?;tctolﬂng% @d@&tﬁmllg %odnsmts of, or
alternatetelyytonsists of a mutant coat proteln of an RNA bacterlophage wherein the mutant

2- (3, 5- di.net hyl i | (fhydrs L)1 b i
cout gt TS HPBRHIEER. o TrBORe) ol ot o e ryone Jiidue By way of
substituMihnd /368y 33y GWklkiioh. WMBO&@P%@MH e%b‘é)dné&@'\fh'@)\/:LP comprises,
8.21 (m IV, 7.32- 7.26 (m 2H), 7.20 (m 1H, 7.13

essent{ably sonsiskf) of,7 00 kltchmatissly | ¢dnsise. 88 o mutdH)) coaB. 188te(is ,of an RNA

bacterppaacs el gd TeufRonf PR en SRy PR Rty Ay ptpiest one

lysmeeé‘didiﬁe"tb}l‘lwhﬂaﬂhﬂ)sﬁmﬁaﬁ l@ﬂd(/afrbjd &al B2ZHscRoReTRe 48€@dn, substitution or
al di chl ori de (b) Hydroxyl am ne, Et 3N,

additiggvpf etléfp?t 08y 1ysoealesifugy aléquarmelg(the degree of %lprmm iyc. dhgjamount
or andf8 by AR SASRD IR SO0 BRI M, i
paI‘tICllﬂdQ h(eﬂﬁtchahbmﬂj)lr ithe: raguictn{dnxasthevatcindd ng, O. 09 mol )

DCM The tenperature was allowedto warmto. RT
[0057de OG] iPFF1gHeq GboRIMETfholhgof YA s 184 e\V/%FﬁBHea?%Hposétoélé of the

[

1nvent(%d?1z1r %av’r%]%{‘l %ﬁhgé@d&ﬁng% g}r’rd]rﬁewﬂg zhbf d'fﬁ%gﬂ%ar% ?rll?trg%%l tcn rrf as used
hereinpfrefsPtondls adotegt hwmbheoﬁ rautlgerprrm)dhmtesfwmnha‘s eimked)per subunit,

Dreforgi gt gohh PR OEl (1 sl PRt e, O i VAP g an RNA

bacterfpARR. ahli@NhRIvalReis $RIMRMdSas Jn%efa%%'oqf‘éleal‘l\’ﬁ% RBuhkd 8Cthe VLP,
by preparative HPLC to provide the title conpound

y
preferﬁoly ®f shedV hﬁpﬁth &NAdziglermplwg)e,m the composition or vaccine compositions
ofthel %{ir oxy- | - (4-hydroxyphenyl ) -1 H i ndol e- 3- car boxam de
329 yield. ESIMS nfz: 364.15 (M+H), 362.19 (MH);
[0058] VINNBO(‘ RE[HGNSE 96, corlf dis ?1 Oa (BFinddHlumBsr &F-19sid® residues on
H),%ﬁ62 %ﬁ 6. 39 r??,ZH) 1.65 (s, 3 and
their sﬂrfﬂ,@s, (vgth @&Qﬁneygqud)gy with three lysine residues pointing towards the interior

of theg%a'[ps@(aspld mgﬁ%ﬁt{}g yvlzlgé%)x% r?gdyfl@{\ ?ther ys%%ersegldlfleosngxposed to the

exteridr 6ﬂﬂ1temébﬁlbl PYdf&abINd el etedst ofe dironatacMuBht, sifdM; a (Wine residue,
NBS, DVF,; ‘NL di net hyl i soxazol e™-yl boroni c aci d,
pointifg|forEHE) g, 0 Pexiﬁﬁ@cﬁthw@ H20 (d) Oxone, H2O, MeOH;

[0059E @%/3 rﬁﬁeSI S(g%r o< Pé%éﬂ%il%é Ié]’eg%‘gg Qﬁ%@gﬁ@é’d %y a@ﬁlﬁgsoéa% be used

for thap@bag dugntien. tThak, 1deﬁcﬂhmb1ﬁdfdmeds:he)pd(naant ofthEmmhtemﬂzentlon the

Vims-gl@%allr%%llgo{]of%rl%gggggggtgog:gﬁde?ltslg r}bggdorzaqtgglalthggly) CCO:l;lSlStS of mutant Qf
t I )
coat pr%%[%ﬁ? pﬂék&‘%lg)ﬁ%e;s? urﬁ]ﬁ rtoér%edf (Igro?l%lgé 95]1%8&8 §15 rfléhs%gr consist of an
m xed i n degassed DVA and sti rred under an atnosphere
of nitrogen at 900C for 90 min. I M NaCH and Et CAc were
added The phases ver e separat ed and the orgam c

oy o o o o o o,



| -(2-(3,5-D net hylisoxazol -4-yl)-I-(4-hydroxyphenyl)-|
Hindol -3-yl)-2,2,2-trifl uoroethanone (E22) Schene 20

W@ 20092309kt capt obenzoi c acid, TFA;, (b) NBS, DMPCT/EP2009/054856
n-BuLi, 2,2,2- trifluoroacetd€c anhydride, THF;, (d)

BB, DCI\/I St a):

amm04aceff' SQUCRAst Sﬁ%ﬁ%h%mtsle SR ) RRrGP-SHQ HyHQ:2dyhys1g-Arg of

SEQ IDSN@ HEEH)%(%B §@%€S@ﬁ ﬁ)ﬁ\?(ﬁ“?sgﬁrﬁmﬁ%‘ &{SEECEI@W%Q%) Sp2B0 (SEQ

fromthe synthesis of
ID NOniﬁ,I DYSén@rgZOﬁfeEQ APtND anz(l) Qﬁaﬁ Id(SEQL 13 My, 17DL§781 6rimg 9f SEQ ID

No:t ol B8 RS Bl oL iR LRl s Q ™1 The

constraétioRs RREfeSsi® afd tpupiGesiodVver tHy Sdve 13&405!@@%@1%@&%& proteins,

wer e added and t he phases were separated e solvents

mutanfuéifiecaay apsieiat\WePsadndl ¢apsids.essregiveliasarp described imyV 1025156905, In
partic%l?{) 18 I'ﬁglée% rrgf&tllé[d ¥ ﬁﬂﬂﬁﬁ’é g Sf Eéd%’% nf’e:ni!iogéc'd aﬁJp‘ﬁ@ﬁ}ont 0

[0060P 1 hndthermpichiaredp babydipnchitof nhe |prase§iﬂ )nv%nﬁord i thet \hMisl-lﬂ&Xparthle
azole in 86%yield, ES/M5 nfz: 319. Step
COMPINGSE ?gglt%atlvg QOTHHGY ?swllgd%d)rtaéteglaga%lye@n@@@@ mutant coat
proteu;cafug)l}oer Q)g fﬁe%nkenlgl gﬂéﬁ%@giﬁ%@ hed Oéb)r&p’é%&%%' Mrgtem Ip a further
preferrdd ahbddifeent]He ‘tlamfidieapanncﬂe WampalsdsomealltdzmatvmﬂymdnmsRTessentlally
d the mxture s stirred, at for 30 mn.
of, or BB eSO BN AR et P VB T A R pRaSEL D NO:14,
15, 16M87 %r%@&ﬁﬂ@ﬁ@&ne@ﬁ&n@lﬁg@(ﬁ?ﬁﬁé}ﬁ' on of the solvents, the
resi due was purified by flash chromatography with
[0061h51pt1mn &Nz bagedophago cnt pvateies haye3algy beem-shown to self-assemble upon

| L~ H -2-vl )
eXpre%(Oé‘ i f%x%fﬁgﬁa(fgﬁtg cith o/e%ﬂ e?’&ne E&PRE 2nt 5198 dsKegovskaya,
TM. étl\/mH)DolaGau&a ([\thl)sssfit eR7(452:458- BYRE), (Adhin] M. &3al., Virology

was added to a cool ed (-780C) sol ution of
170: 23]8@ OB Prigng, C. et al., J. Mol. Biol. 249:283-297 (1995)). In particular the

blolog(lr@%ﬁ)ggd(%%gﬁe%%l M{gém& GAFG’-A 1 & Setqall "Bl %{ﬁ S?ﬁé%g'ﬁ%% (1996),

atnosp
Tars, Rfdtat., B MohBioZ, 27127-519F77BK1l9®f/))&mdtdf(fr elhtshlddi Pdet 417 Pdt, Eng. 6:883-

w91 (05 TR o RSk e BB EL b Sl S ey
struct&'@gpc.%vé}gp Wb‘ﬁ’@t@ﬁo ggsd had B@enpaé%%n% gﬁom%ﬁﬂa%g R. et al.,

e SO vents were evaporat ed
Structiire( 2:5¢3;54d(1966 1)y IUisapx aud ﬂtfm;rh?)t}oln surface exposed residues can be

B
reactl&‘eo%% 21 @@slalfe@ &ﬁtﬂ% Hl@&%d %ﬁ VAl S PR&Lien O sabititRESN - Another
m, 0.1 nmmol) was added and the tenperature

advanmas 0£Ith¢30~&éd’8td§rlmi r{honoRNlA adetionhaggsxis their hegh @tnr¢ss1@d yield in

bacterfy e dMo8RrodhtliSL o R BATURS T ol 5T DEat GhGhuF E0

[0062pﬂﬁﬁw1ﬁb&&ed Th®ol@sdnd URe YREpERIFESK thbivghoRcsdiprides at least one
plug of silica wth Et CAC as eluent. The residue was

antlgepmrpfqr?évély 99@ iy BopRrmeE \pectripbly ans tptlyge.citillmerepirgficrably one to two

and m%?/[gféo{g{/ﬁg £ 2 ?513( ?1"1_?_ arQ t\gP[ér ﬁ%éﬁéﬁgg? fd% L%lr (a% i %nn one

[0063] Purd@do Jikedbdtd ESA l\ﬁeﬂibzl oﬂ@;iodl.lc(ﬂgH-HI)e, cBﬁ@os’ltlétM olf ; the invention

compr%q%wg;bpqggphl%goal( W?Lflsrlp_léseog M_glg_ V\(l% atzlpﬁst 0Be gpgst (az};ﬁé‘rl%p_ﬁnt site, wherein
said Vﬁ’fl% glfiﬁ%r%gl[é)ls Q@ﬂ"ug hgﬁgglﬁlflzleﬁdgz)a)?afzégzlﬁrﬂjlc%flgﬁhaﬁe (bgi growﬁim% at least
one antjgehemio af Eﬁﬁ)onsci@eumi @tathmneOdte, dherip Skfldbl(bﬂ@lﬂt one antigen is a

dengutgfraltlé}g%]l? ral (ve&f glfegnm 6@%'&%@2&11?@ gﬁlat?é}& cornprlses at least position 9 to
99, pogrtﬁ()h]9't% RodirgRkshissexaz rRiotdaReni BF ﬁ{erﬁ%ﬁg@é €1r1&r&1@ﬁfébe protein
of step (b) fromthe synthesis of Exanple ,
di ssolved in DCM and stirred at ambi ent terrper ature
over night. The mi xture was diluted with Et CAc and
washed W|th br| ne, the orgam c phase was concentrat ed

o o o o o o o o, Nt~



7.39 (m 2H), 7.18 (dd, IH, J=8.5, 4.2Hz) and
7.15-7.09 (m 3H). Exanple 25

W@ 2)09/23024t F| uor ophenoxy) - N - hydr oxy- | - (4- hydr oRGPRRI9Y4/)54856
I Hi ndol e- 3- car boxi m dam-de7 { E25) Schene 23 (a)

e o SRS Bl DO SRR e e Sce i
compcmﬁﬂ'no %J?llefé'iﬂ 08d aNREG Bre a%h%’ﬁ gcﬁ&lc( @Drus-fﬂ(%ﬁlb'l"e%r@flnked through
- (4- met hoxyphenyl ) -1 Hi ndol e-3-carbonitril
the ﬁr@'t mi nhntsecrqréohtatlefngrtcsda& tIn of prsfeetpd(eb)bofinmt,t the provision of the at
uar o

st G 0GR B R ALt 3 B8 A1<ehBRRORNS &Y bydViy RGEdgression.

preferhBly SoyTwak OYRY¥LHrERRML A aURReSrial RSttmapRiTBSBRee E. TR, Usually a
cooled mxture was diluted with water and extracted

purifigatiph teg.OMsh ashBic tighiMEe ta fimtag phabedagey addd & facilitate the
puriﬁc%ﬁirgfl’l p{r\&§§Qn at%@% %@Q’%S%Ht ﬁl@tdgrg%ﬁe-mﬁ§%r ég%%l%gggalfﬁit sy%%smed

[0064NIhepé grefeasd natbddemghaste theSitﬁirént(léﬁ‘) ththeLeowjibuatdicast one first
2-bromo-4-fluoro-1-(4-hydroxyphenyl)-I Hindol e-3-carbo

attachpyepty gifeds mlsedsty R i2sR &’ﬁfhr% ﬁaﬁweﬁﬁw&@ﬁtaﬁm@ﬁ 8Yie (igyat least one
peptld%i‘({rioﬁf’gl)él %%9 %Et ep@% %;':Qlllt? gyﬁe{feﬁgﬁl %:poe%gﬁ% ﬁﬁtk?éaeﬁ {s"in-frame ligated,

either (1Zt)3FIN'lly hyrdiprofeyatily (teh-thy a- m«yirhh dh—yér)mﬂispﬂoelhﬁ xgenk Hncodlog ehe coat
car boxj.m dam de_was s eS| ze r t he oduct
proteue)fof &eewrl(soéquJga}rH@lepF%% g Btg gcp g;b 1q5ﬁ16 sequences of the
antigcH886rd Rgthnt @oﬁ?ﬁ&@inewﬂ&e e/ dY@héTé(?at ﬁ&&nls%gﬁ%g%as been deleted,
358.22 (MH,; IHNMR (acetone-d6, 24 (m
that ateHfyrthgr 2&eized 40 (amtm@pﬁtmn?m@@m’(sanlnHﬁtlor? rm@at(tmmalyl—[}avanlﬁ- or C-

. 6, 90-.6. 85 .4H) .. Exa e 26 } } )
termingl, 05 Tntgrmgl %?'“Ffé?fﬁ')ﬁf Psas&%? SGLUGR9e AL RE CPE-MPITh e psigp protein
hall priefe {26 Ihe SHIRREO 12 4ssbrablyNink @ﬁlehh b
S S S O e G A o 1
examige byelactm;mmsmenw) | i ndol - 2-yl ) -3, 5-di met hyl i sox

[0065&;/%{]‘%8& taﬁﬁné Q‘{ﬁ e@%}%yg{ n%tc\?\énsc%saﬁg Vu%aalst%rg:%gﬂewgen the coat

proteiiand tsreigafepRosy G1y¢1ﬁd: endigdrtheatddi ae¢lpacietilady doiotkd amino acids
After 1 hour stirring at rt he m xture was dj | uted
to be yiehHn ke BankiesqIHenhaticl Mi&% BABECC PABICEY 3slfiqual flexibility,
t
whlch%?yz gl Sofsl}octﬂg @E&P% %&hagg&é eéfgésc't %g‘gfl?%?%gﬂ Sﬁfg%seléé}?%&ﬁlewnto the
sequerfde)af aTVeP sutiung andmipomistl the interference with the assembly by the presence of

he f ;‘:ﬁ({b '3, 5-di net hyl i soxazol -4-yl)-3-nitro-1Hindol-1I-yl
the foseign-GPPHas synt hesi zed from the product of step (a)

[0066]&% &gexaerms&ﬁﬁ@m EhanelRgue dnfigéd) %‘ref@ﬁ%@ﬁt‘h@ %@1&%& antigen, can be
anpl e 23. ES/NB m z: 350. 18 [ M
fused 1¢-||aj|\ymnq‘t@c of otlesr daral SOONMeIIn, s 3a¢|ay( nf exaﬁ)plesz t@ @he( h“q—terrnmus of a

truncat;ed%)@ 5}73) i? Igrg}f g} %[{D(ﬁgﬁé n;icaﬂ_ 1 1\({8 E}&]ﬁl%ioﬁgy 39:9-15

(1996%7 or bemg inserted between position 72 and 73 of the CP extension, As another
Di"hydr oxyam no) - 2- (3, 5-di met hyl i soxazol -4-yl)-1H

example, rthl@deﬂguy lfpgrarceh be ERE)tedbiteiven 2Binoadcidd adl § DY, fr CP, leading

OH, (b 2, DCM S :
0 & bt i arth o) DR, P <at PR Rt thoPros frg. §H8380H1999)
Furthdri¥ld, 9 Qi'nﬁﬁéﬂ a8 btugsdRAhatetephRdHploneraht Baldin of the coat

fromthe synthesi s of Exanple 26) was dissolved in
protenEpﬂ%lN(Ag@ao@@nophag%M&%/tW@ Rt ).of Pd/ C (10 % was

0067 o s e it By oSt B0Ghe s fivet G Capavic of

formifgeh ichiid, GANESRUEAL &M p@d?cgmp@ mhddifet BY ad iMettichio £ bykA¥Ine residuc
using 45 % Et QAc in r-heptane as nobil e phase. Step

into thigy\N-termenat |h@1r@ncmgmu ragd by replacement of each of the cysteine residues

locateé ie%%aéa_q It@¥%§heﬁg{ka\%\gg%g§/ ne{gg engl%)gg él%¥ gsc‘tggﬁgza%{l 8¥1d)re§1€{le The

step (a) using a procedure anal ogous to that described
in Exanmple 23. ES/M5 mz: 351.13 (MtH), 350.18 (MH);
1H Nl\/R(acetoned b 500l\/Hz) 831(d I H, J 82Hz)

-— o~ N -— o~ N



Exanpl e 29

N-(2-(3,5-di nethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-|
woRipdai26B- yl ) net hanesul f onami de (E29) Schene RFI/ERY009/054856

Met hanesul phonyl chl ori de,- MaHCO3, Et 20, (b) BF3SMe2

insergs %esgt%%“ﬁ%ﬁhlﬁm bslodeesofiregtly (9 & depifed polrsRirp ARSEAS) © (g presented
such B4R lepRoRBrAA ahlif&id plokiifedi ate product of step (a)

fromthe syntheSis of Exanple 28) was dissolved in
[0068HWet hpp¢, howiemer, thatl theouksedce of @ eQosehfnc waeinethsluc in the capsid

Na (2 eq) .and et hanesul fonyl ..chlLorid eq). as
may 1G] 1 CHEO AR IR SR Re ey e i Gt §fed SyftHipRgMbreover,
attachen@bétwetd taRisf D ahtidemie prétoRl Bt why oPMBLIWREIHRAS are labile, in
~ The solvent was renoved and the residue dissolved in .
participiofe aubdly diark Fede v contajrine moledides, snbseguBmtheymairs fess stable in
en .dr r -
seron 354 OSSR RS IS, £ MBBieng p 1%
Irrevetshitge @xiplisd 6P Iibhrpoglbdulinl Aeagtichiseto Fasemad Vesicles. J. Biol. Chem.
N- (2§ (3, 5-di nethylisoxazol -4-yl)-1-(4-hydroxyphenyl) - |
257: 28012888) - 3- yl ) met hanesul f onani de was synt hesi zed from

s PR QB B L L BB AP SRl B9 g o

VLP 43€@6hd &t 1eadt bine ardthgchMR. (e ddngne aotgenS 0@dsHD) comipiBR 4 disulfide bond.

IH),.7.24-7.20 (m, 3H), 7.17 ( 2H), 6.95 (m 2H), :
Furthey .?g@fefrgag Bty ol 1652} o3y SEom it.t%fgzﬂfgt, C%fpprgsegfa%?fsrably 15, a
sulﬂlylagl(l fro(uéa. é\/lol:gieover in again a very preferred embodiment of the present invention,

Z- Di et hylisoxazol’-4-yl)-1-(4- hydroxyphenyl) -1
the asspdiatebm| ofg-hyka)gq:r efatl(eE‘QO)D Mhématzﬁas(tagnel mjxgyanb)ps) not comprise a

sulph%s&ﬂﬁuﬂ%ét?d. lP%IlJ[Eér p%i’regl t?1)elrelt_)" , tlslte %P le(agt)o:neAsegoe AR aglgménl}lzc)omprise,
or pregerﬂﬁy %, disiEhty 1 sxpzial x Arthby vdry phcfeRéhensyeignd, baill Ht Mast one

ol -3- amne (the internedi ate product of step (a)
first attpcdmonh sits {snndiesi doch noEsemipiiss 2e)lfhadey] group. In again a further very
1. SO ri fmet | ' : ed. | -
o SAAATAONT WP AL bAOS Gl 5 WS i o
sulfhyidiyt gt ofascyseimeed and concentrated and used w t hout
urther purifi cati on j.n the next step.

f i Step (b): i
[0070] In  »_furhey_ pycfpgichysmlashimsty) sad wf feast pne FEetniashinenty pomprises an
: ' s : j [adic acid
ammo( rgﬁp%{ff %&/%%H%%%ta%%é? %f&%ﬁ%gﬁsf@ﬁulﬂrﬁgﬂbr( ggdc ion mxture
[0071]Wasa dadhce Prefiaded ombeditreat, esdid Bt atawhencapor at edingi grhup and said

nd Et.OAc. The resi due _was . jected. to, reversed .
secong B g Y By sL RO I G 3fiSE M R g S Bront, said firs
attachARAP isNGH aRiHD %ﬂéﬁg(&faﬁi BdincaRf isgtenbdidestdRdmdid MBs a sulthydryl

ES/MS nfz: 363.19 (M), 362.18 (MH): 1H NVR
group Phesysieieed , 500MHz): 7.65 (m IH), 7.22-7.09 (m 5H),

[0072@&19agﬁ%5%}&érre%' e%lqao(d%ﬂlen% l_ol)nlyaglge olf' s%f'd gescbng lefptachnEl)éfal{Tﬁlegsassociates

with slérdl( Ersle 3ttﬁch|ﬁﬁe{ﬁﬁtsil’g Iiﬁrs@gqaapleaék-oﬁe) nodr-pdpiide Yonab@- bdrdi 8giing to a
. -1 -yl.) pheno 31) o o . .
smgle@néa%gomln%p%y%ib g of saqd antigen (ogsaid; yEvsclifsh @agicle, wherein said

L3y ' AN o '

only oglg %gso%ﬂﬁtg%%%{t%@éa? %FQ%E@\% Vgl% E&h@%&%a&t%er? %Pg Fa sulthydryl

group Hydir @kt mndaiteantNehlGRB sfidgyirusDMB@aBicd intehct through said association
4- (1 -é4-4\1/et41oxyphenyl-) -1 H i ndol -2-yl) -3, 5-di net hyl i sox

to forng 5 0g TEhend KPEr e dnaed Pr¥duct of step (a) fromthe

[0073FMN LN BRSNS gfrefgﬁmn?oo%%ﬁeﬂ’éﬁs%icﬂ'&319-'1&@dpdrﬁclécéaﬁleﬁﬁgs,les%enﬁauy
eq ammoni um t hi ocyanate was added. 3 eq Manganese

consistd bf,)oragletratterelyasortshsen of ddecmbinahntt ¢vat mpeatetns,omutwass or fragments

tirr t, roomtenperature.for, 45 mnutes after i
thercofesi g N APPSR BT 9 S5 SR ETGRR T Tl © the N- or the
C- ter@irRfs bif B8l d TR &IUiddnt &R PESEAY Mty befd@Reil thefd W th

Et OAc and washed with Brine. The phases were

partitioned and the organi c phase was washed with

NaHCO3 (aq). Organic phase was then evaporated to

dryness in vacuo and the crude product was used

e r . e~ B NN A A /7 R A. 1N




m xture was stirred for 40 mn and then basif ed with
NaOH 2M (~pH 13) foll owed by addition of brine,

wexapasson with di chl oronet hane (x3) and evapPCHEPING/054856
0.2 g Solid supported TsNHNM was added to the crude

oduct .together with 3 nml dichl.oronmet hane. The
[0074}in, @, 1@%3) %th 1Pd Snhgdney $ Vnwsg%fenPaﬁtlclﬁrh@%}%e?ssenﬂaﬂy

consm‘ﬁ@%f f(‘nJ hiewedivefyf c@rﬁfktst BF &Eé{ﬁlﬁnﬁ’ﬁto&}é@ pro@ds f fﬂuta%se gr fragments
hrough a silica gel plug. The prod uct was obt ai ned

thereorﬁ,u@feam\nRﬁ\lm lbtactnleqﬁlag@rwhwmhwnfemhly fsaldd%NAnbaCStr@pha{gw) 1s selected

he duct b t hyl at
from [ B BarShsitins; o i) et TR BiES BEa0E bl PERToPfe 85 nd @
bacter(df)hagéc GEX @Iﬁ@{)vﬁer%mt RidhtMeast one antigen is fused to the N- or the C- terrmnus

4- ( 3- benzyl 2-phenyl -1 Hindol-1-yl) rhenol. ES/M5 nlz
prefergifip tay then-rmimp40 s afdvicrymbmANNURL Pttt ABLAES ors@www)ts thereof,

and wzlrenr%%b g&heg F%%fer R]‘%,s%lﬂ ’§1.7 &6(35@4 %@ntﬁ 31% 2 d&%lghgba?tégenggshereln said

denguE&ﬁﬁ@étﬁGor&ﬁflsam dt Bhst position 9 to 99 posmon 9 to 109 or position 9 to 112 of
1:[ - D net hyl i soxazol - (4- hydr oxyphenyl ) - |
domaipy Ing Fh_eg,d@g)lc yirgk @g@@mr@&@ )and whereln still"more pre erably said

o P RSy s OGN0 10 o

positich 4 {ca) 12BBraBy oBEM SEQ)IDAXAS 2, 2:4112@;3(11@de NH3/ MeOH,

l0075ﬁ1°f% ENE%%I BTHER cfﬁﬂﬁﬁ&&g%%ﬂt S s Like nRfeicle - A ehopsientially

consm@ss oﬁy&t heshArdl tQMst ()f reéé‘mblnant coat proteins, mutants or fragments
hoxyphenyl ) -1 H 1 ndol -3, 5-di met hyl i soxazol e

ther606 t ¢fean RN thacicdemhage, oﬁhmtlnopreﬁ@@y ¢aijl RNAnbactesiophage is selected

th f Exa 2
from TR RE BRI B d el B AR S OB eRIGOPRRe B and (@
bacterfbphded @APakd tBERI JasDxaZAt ode Mtigeh it fuRstPlo-the W- bP BRI terminus,

was di ssolved in 1 m dry di chl oronet hane under
preferpbly te herCtaminisorlewic woambinant qeat yekdind, My prisagmagnts thereof,
and vﬁgr%?ﬁj ﬁﬁ’ﬁ%{ I&W)Pe%e f§ltr %gc:r; f\@e‘?istséﬂer crlTﬁ% ﬁés Qloc%ng%] ggt nél:xlévherem said
denguwaﬁtlgmrwaqirrsast @chrefiochdly somsidisronany basidf Se@QUDIgOant 24007, 30 and
Nl VMeCOH (sat.) added. The mi xture was stirred for Ih
32. and then concentrated. The crude product was purified

[0076&{10{/ Ihg@'%r ﬁ&%&?@&t éﬁ%o%lﬂﬁé’nt(@%%@éa@te&{e%ﬁgeﬁ iBrub &y B Athel Be N- or
the C-Rern@m(s3pisfatabiyp theyCitsroiazsp bf 4 -cyit)protend shwadrtosny frlgmarty thiereof, of

RNA G fSnieza ADIGS, LTE RETE b ot ishat dBe SYONRREhgiopriscs or

preferﬁlﬁgl;/ CthIStS bf 3351‘?10115 th 9 ?5@1‘[101599@ 10 rorﬁ)osﬁbﬁ 9 8- 48 dfSany one of
3 ({) (h di ne was

SEQ E}jdﬁ(ﬂs t2&_) 84 82711:]30 and 32 erein further preferably said dengue antigen

oxazol p [)-1
compifieh o prErgigl ot &%aaélgt%oé@Eﬁn@) YA G i ne
[0077)YKk Redl“GdgabRe dfMnduchgd baHi{ded iMmangt&penaY & ddfiabd adireability of
vial was seal ed and flushed with nitro The m xture
a tetrgymdent cmpgsition 1Gowtainirg fours compositipry ‘t"%@ﬁmt gachs porapesifion also
N e «|ynj bl L 5
referre 'Eq i « 5o f{lv]svécs ?gﬁé@%’t ! h{’fd ?}%do V%@l}g a%%%%s&%ﬁ r}'glgybgyto a virus-like
partlcllaroé [Hﬂﬁtblatt@nbjﬂia@e (ihkedrioca demainAUIf fehé da@u@ Niituk ieh®dlope protein E
(2-(3,5-di nethylisgxazol -4-yl)-1 - | )
of Serqtap%yld PFRPBRAEN JI PR épr%mr% rospar{iyslak i RRuHal et afthe four
dengub g@ro(ﬁ%@n M‘@?anﬁﬁél% &g A5 é?(téﬂt %k %ﬁl’ﬁbﬁéd §9’5! n?d?lg ek composition
oxi me i soners. ES/ M5 m z: 2] MH) ;
(contairhhg\lh/er(@MB@pahﬁl,cleﬁﬁm%)bac%rlaﬁha(gmhnkéﬂ to a? d@(gu?c' aﬁf-ige(rm)f any one

of the %%ﬁﬁ?vg%%so&y%ﬁ’%ﬁpt&pelf sgrso’typ%'_? orasnegotype-Z og‘aornaln I1I of the dengue

virus gﬁ\( éfegprétegﬂ BB HY oSyl ¢ 4erpl e' Tﬁéh@&’t?’dlﬁﬁﬁgpzﬁﬁmﬂll &-theasured
3-yl)-2-hydroxyacetam de (E

2 (2 (3, 5-Di net hyl i soxazol -4-yl) -1 - (4 hydr oxyphenyl ) - |
H i ndol - 3-yl )acetam de (E37) Schene 32(a) NaBH4, Et OH;
(b) Et38|, TFA DCI\/IStep (a) 9 ngy

~ - -~ a1 T RS 1 yaur T D T R Y



dried over Na2SO and purified on a Silica colum using

20 % EtOAc in r-heptane as nobile phase. Step (b): A
WOrR009as@6 Df PCT/EP2009/054856

| - (4- met hoxyphenyl ) -2-(tri-eyl stannyl ) -1 H i ndol e-3-ca

. rbopitrile, (2)-1b t- .1 - 1.2 ,, Pd 3
using %33%H§h&%§%x( 1%{5315%%@@6 rﬁCﬁ%ﬂ?%gtoo/a‘u?S%ﬂ)cﬁ@FalmﬁégP Htmat of
Immug&g?ysgg,dzgmyg)‘m and heated at 80 OC over night. The

m xtu

re was diluted with sat. NHACO and Et OAc and the
[0078phlas ¢gmp &simiilat oxtent” Tsaé inrtharbuotephat Ecapablevefs nadcing tahbalanced

) bri dg i 2S d | ect t d .
immugt E8BonsF e bitads Ol TER o ABpeBT AR o P sbe PR SHERS deseribed for
instan€O O ERGpRNM a8y 9PsH @Ak §lescAN thvb eI, ifHeRdn Bye dbPiYRon of the titer

Step (c): The title conmpound o , , ,
valuespof(monovalent Forapgsitjon| vs(tatrggadimng cgmperstign 9L thpinyeatre dgescept differ

bt ril hgsi;zed f st
more 8 TUEY b SR RUIDES 1805; S RER 82 Bl i bec n
[0079EXarp|compBising FubBn Nirdteind8&E. ddat (Pvbtedn, o2 BdctditophivgdAP205 with an

Ex | 39
antigep. rp sggaraly.- dingpsed i VAGORRITANAAY ybich isnigep@onieshhercin by
roforcfi 1l O droRERA oGl R SR bishdh RurF cb A lnker,
whereln Sid tiokergh fiydep o phelecan erotéid( PROBIMs oNMBfaisotharvef, S xP205 and

a): 1 of : : . . .
the anbsBt s FHhor ek sRtigient v i ds SEARLB Grigrminus of said
coat pkdeAMPAgN ks ¥BRudhS IR ¥sdof Apdosidsayapkand stirred at

roomtenperature. 1.9 eq of hexabutylditin and 0.04 eq
[0080bn gregl prathiriech eibodihgrti exfiyth hieser Hovontidi.cthk eoingesitien gomprises or

dded, degassed with ni.trogen, and the m xtur :

oo SR P REITETREY o5 o Vot S B v e e Eaghment sc
linkedt 1@ dt @MY Enc aitadedSt.c. aCHRRAE aht@ebnt R cHRAMYVED thBSAvedfion, with at least

solvent, and the residue purified on a silica columm
one sqeene gttzdnmnt sith gjst dnlgasétong |coxelentaandayvhaishn pefypblyehe covalent
bond {syé %loﬁi- ggﬁ@e‘ b?qdee (bﬂfefe}reg.%n% dﬁrﬁg t%%@%ﬁres&ﬁ?%%ﬁti , the first

prepar i'n STep (a) Was dissolved in a mxed solven
attachfolent@tchyoimpzise i ipedfadblyos.carairdind, glowl, Pxefarab®. thy amino group of a
lysineﬂelg{dglgglﬁé%qg?}}%glégg%%gi Z%gﬁ&ﬁ@gg?g%%%wwsegf invention, the second
R G
of a cpwenai ght. The mixture was filtered to renove

tal yst, evaporated to .renove nost of the sal vent, ..

10081 Efee v ot RS e G OB PRpeal I8 DBt dheghygsn st i
an amil? %}rﬁ%??pr%f&a‘tﬁ%hbamiﬁ§ éf&% M HsincLidNR asdhirr 8f104dode second

500 S 7.76 tm IH), 7.28 (m IH), 7.23 (m |H)),
attachineniteny a SHfhydryl Boypaprefedpbly @ saBhydryl @eijp oba 8Bst¢ing.
[0082@%%#’569%6&9 ém%lo_ldim‘]eﬁg' 0f3 tE% lnv%ﬂtqon]; 'tl?egan(t%bn 13s|_fink‘]e§]fo' ’[?IE'Z\)’LP by way

of chehmi{ad .cRosBAlink @ §/pfeally Ah@¥yfEHBINWy) usire £ héioBiflind@loh¥l Jrods-linker.
H i ndol e- 3-carbonitrile (E40) Schenme 35 A m xture of

In preferprdogrbedipents, Hict hajeypdiampijenab eyqshrdinyer) cantping g diuactmmngl group

i SRR RIS APl TP, S BB o woun

more %efmblydmhdh\%ﬁzdnin_?_h@hﬁpsje?_&lyﬁ&d_rw'ticﬂtte(d)Qofaﬁfé N’Qﬁ’h ezgidgzi further
.80 0C over. night. reaction xture s quenche

functigpsy igf‘?%’_nWBIPﬂ sip .re%qhwgﬁh_, Repreferges coms @%’i&a@gbﬁ&, hshadhydry!

groupWhilcferRy 3¢ 3ROinbRE RestHuk G QYR o NBL AR iciallP & dHES tAHR MBiSen, and
\é\% t PLC.

bj ecte reversed phase preparative
optionApip rabyor inad e a¥ailablei fon scassoe by antuatied. Sevtrad epwo-difedctional cross-

. and identifjed 1H. NVR. ES/ mz. 289.1 ,
inkerSa KSR aNp ¢ SR e SO P crapo gy S g Pitge). Sulfo-
MBS, IStlfo-EMES, S0 dMBS/ seifo-SMB! hifo-SMPB, SIfoXdMCCT SYZB, SIA and

(m IH, 6.98 (m 2H), 5.86 (m IH), 1.98 (d, 3H J I
.3Hz) and 1.89 (d, 3H, J=I. 2Hz). Exanple 41
(2)-2-(5-Ethyl-3-methylisoxazol -4-yl)-N -hydroxy-|-(4-
hydr oxyphenyl ) -1 Hi ndol e- 3- car boxi m dam de (E41)

— pp— NS N




m crowave vial. The m xture was degassed by

freeze-punp-thaw twi ce and then flushed wth argon.
wab@omsoeesur e was heated to 150C/ 15 min. in a BPOI/BEE09/054856

Initiator mcro vvave oven-ZJihe crude product was

other {rh%%ﬁ%l%gsagvgh%l?l £ 1 g aglé)}leggor 2 EIGEC& férljllcglr Ha‘nx,aa(qd&wvmg one

functidal fé&?reﬁ@t‘i%ﬁ%@d@sﬁﬂﬁﬁo (g%%ca{ﬂde&{eapu%ctldnai) ot QupZreBdtive towards
gave . as a m xture of debrom nated starting

Sulﬂlydatl Eroupks. Blmalahmvo drmtlomdmoas melrs alhlpadime famation eﬁ@m eqhide bond

aftor St WRL e T BBER Bt o ighE ki i The &Ry eroups.

Anoth@f b svedr&dstlalkeriasmithisie dn eticr étic)é dffihd B®cht@n 1@%mcterlzed by the
denet hyl ation step. Step (b): The title conmpound wa

introdpetiparfadlisylbag Unkage betvagn thvosafiske ayd )hegVL]b HBPRy pouphng Preferred
Cross- 1&6@9&1} Lé %’ o)t%ﬁ la5sa é%gﬁg%le&%g 1%Z§£LI?P %ﬁ@?ﬁgg !'L%C$I§l§]i (Pierce).
[0083 Y Nﬁ)rﬁfeired 3dbodirhdtHilie ddmpddRidnace tign ﬁrv@ﬁhorﬁ@@dt&dl)compnses a

7.78 I 7.43-7. 37 4 7.30-7.19
linker7Im 2 t%:%erzggefer@d%nl(qﬁlmgqq;galq%&a@%on%pﬂtlggﬁgwqh -,s;?d(@t least one

seconc’g F%%d_ﬁé‘%?{;%i?e éﬁgtkgr %onéllmses 1nikgré )\()vglzeg in ial Snkfr Hc_omﬂp&lses [sa1§1/ second

attachimepthateobhnd Bh8jeirBehé imk38is (aa;)ocﬁmOOZS,aldﬁMge(lﬂ))y BHE3MEAE; peptide

ti.on of
bond, 20 e Hose) B FrirS frdoteins. fingingeiingph shgindsiechment
site oﬁ;f?/ glltleeaérgcliésaﬁ éé leﬁéa\%g@gath@ a%@ﬂﬁ&ﬁ ona lﬁk&p pgéf%raf)lﬁr%’éalﬁﬁng at least
one apdetedct, Suitable vs S@Zunﬂzatimdmtehfe sitg )@Cwéln@a® Qtd dllseldsmr@s of this

) rt for 5 h. The sol yti S _CO ntrate Y

inventfgn, iBlerftoR o {rcRells R BodifRe BE SRR ARl i nio® aPtinker i

assoc1§tte@ Ro ti¥ etideR)by WhE of iat heaswmmdnmdo resrera8;, fbg@mleast one,
4- (1 - (4-nmethoxyphenyl ) - 3- phenyl -1 Hi ndol - 2-yl ) -

preferghlyrenppEptistsxhend| Rrefdrably the fekersompaistso gbakerpeiveiagonsists of, the

SRR RS sy P B8 i fbobes o i

group S PRGNy of. & 8y{teine Irédiducy .14 Indthdr ptaferrdH-Hmbddidni .tAO amino acid
(m 4H.. 7.17 (m 2H). 6.96 (m 2H), 1.99 (s, 3H) and
linker s azvyscegne riiduc. By anpl e 44

o SETPL LS50 14 S PR o o i

biochdriiral IproSEats sﬁch as\NMI3 phdvgﬁtstrﬂm)loBEﬁWgS'Zstﬂﬁkﬁt épgérayal, flexible

. To.a.sol uti
amm04act<f‘ @%%f‘ V%ih Iy fyrthepprefigend csabpdiment of e presgpf ingggion, the
hnker%ﬁélas Q)tffaauh@taaaya%@&ﬁ fgﬂﬁd%&feaibhsth%pmﬁ@} csﬁs@m, bP8t least one
synt hesi s of Exanple 22, DCM was
and atamid@dZSl p@f@qbthywtm@s@p mDr@Opl@feaﬁddy 1ahm0ﬁi id amenqmsds In an again
stir at rt e sol uti. heentra
preferfed & 1‘8e‘}ta?fv E? 8868’3” v%ﬁ? %‘P&“%%Cl ] Cr?“?%‘és P%‘? @\WH’&O acids.
Prefersdde@nboaﬁﬁgmé BY theTink@r S dldcaa ﬂaesmttﬁ@ fo@w PhSstuRtoff (HTGG:; (b)

1psa) in DCM was added 0.5 nL SOOI 2 and the m xture
N-termm@ ghiciee linkgrs, 7pgterady G6GHGH: [MeGEI: uandofdwasterminal glycine
: t 2 t

inkerERSRILNEI AN, 2 T SR N A YEHAR Syo S sct, o
examphg 9n GOO2EWIEERIAL Op. @lzyparagmpm nrlcudlddtl,?_) whi ch vvas used

directly in_th Xt. ste The t
10085 i %’r m;séerrﬁg @Hipélanqnﬁ @mlt pl.S %@lf)i%f@d%%\l-tsm@%@f the pntigen.
[0086}Jﬁ1' Q&otﬁé}egﬁf&&gsémgﬁlgﬁﬁtc bf Bgd 1ﬁd%nﬁeﬁ?“ﬂ% Slirdkar 1?%@5@1 to the C-
mz: 384.2 (MtH), (MH); MR (acet one-d
termirmiQOMHE)antiBerl3 (m | H), 7.32-7. 28 (m 2H), 7.19- 7 15
2.24

[0087@@%@g’l@gég%céorpdin§'_P) this 1nventgon are E?ycmeqmiers (GSn ﬁlrt:%l'_lz containing
a cystéméJesidid AT EOnH SoMaRbt itk In gel{e%alf Lg%[& fb‘sf‘dﬁé’sr QXY PR€inserted

nyl) -1 Hindol e- 3- car boxi m dam

(2)-2-(3,5-di net hyl i soxazol -4-yl)-1- (2f|uoro4 hydr ox
yphenyl)-N - hydroxy-| Hindol e-3- carboxi m dam de
(Exan'pl e 235) was d| ssol ved |n 5 m acetl c aC| d

o s o "



J=5.4Hz), 7.84 (m |H), 7.52 (d, IH J=5.4Hz),
7.46-7.42 (m 2H), 7.32-7.28 (m 3H) and 7.00 (m 2H).
W(E20©9/130261 PCT/EP2009/054856
- (4- Hydr oxy- phenyl) - 2 ((E)zqﬂ openyl ) -1 Hindol e-3-carb

betweg} Ibu | lsa%ilﬁ? ég 3 pﬁr Y Ewtlgeéﬁffsoq??gg%cg at(t%ggjgpg/;ig—e to avoid
otent(Yal 655er{l_c|’)’rhmldﬁ)nce (ofSt%e Z?)lgﬁel( Hinnfd"lwldan]-@le( EBlupgﬁ% regotﬁﬁ In a very

I'H) and
prefergedengodBn@iizsdid lEk&Owith sald second attachment site con51sts of GGC

[008811][“61}&, %%’%ry Php E%‘r%r‘?)nﬂj /%h nalji,{%eza}é %llie;g%{] do'azglthSMKi aP Rast one

seconﬂb;%oﬁ%%nﬂm(e%ﬁl_})rﬂ%s or?r;efeﬂdﬁl%&fs%@aﬁ&?ng 6% SE%QWDS 22,25,28

and 3] Hwhgeejn magt gpﬁg:rably S7d 2t dgusy gpe @pglgemw_fcg fadd at |¢a,st one second
IH and 7.06 (m 2H). E 51
attachi3c ?%ﬁ‘%’ %n%eﬂﬂ%{/?ﬁ@obxﬁzo 3:4-yl) -1 - (4- hydr oxy- phenyl ) - H
[0089} Liméilge oB-thardnoiged rtol theRVEP3 b$- ahimge tah hkters bifaadiondl- yloss-linker
ES/MS mlz: 330.2 tgpos. M+ H), 328.3 (neg.. M- H); 1H
accormu{ theepishratedgne g@ﬂ\/ﬂ.ﬁsfl_‘lbefi: ?@)V@mallq\yg coupling_of tho apfigen to the
VLP i{igl)méilz_w%é éa(sglé)n‘.z Bther indbds B 1inkdhg tife @Rigks to HIVIEN thefud@nethods

where[n— (h¢-ahiideroisycrpdsdmkledl 4@ ey VLB wsi: thie- daHbddndmcﬂeeEBCc anddiS. The
antlgepb rglayls %695356( ﬁ%ﬁ tﬂmqate%t%{mfa? {{Rwﬂ%tlglg,é &rgﬁ:}é Q\g%b %)A SATP or
iminofioiand The gﬁ'ﬁgen af3& deProtddibn ifredQirédMmagtthen ﬁe 8&iple® to the VLP as
2H), 6.82 (m (H), 6.79 (m 2H) and 6.44 (m 2H). E 53
follows.- Afteﬂ-l;qum@gyn phimekyesg thio lgtlmetdagbnt;j_thﬁapygmls reacidd)with the VLP,

preV10|g|_}_% 3¢ 18F1te§ y1|th Eré%%él ¢ rf}ll etép%&[ grogﬁggkermoﬁ%smgsifyiteme reactive

rnmet{( ned. thiekdre dldﬂld‘)ﬁ@ hareitair- bsevedP Matedional - g?%ﬁsmeaétﬁ)e towards
7.38-7.32 (m 2H), 7.29 (m IH, 7.20 (m 2H,

CyStGllQin‘qui]}eS o gshickigthe | thiolated | angglgelz Bz jcacts. szlgh(@d deqcr-]bed above.

Optlorfa'sﬂfy, lﬁ%i; : %gglgﬁ)of _a?rﬁ&)!%wrgéjg%(eﬁ F'a;#]eef}]]lg—/llﬁsi?(&l_n( 1%1% F'éne)ecttﬁg :iin&tu?& In further
method$,the phiggenis aktheHed Hb ithd WILE; 3sing arlbmm-bllfmﬂcaoﬁhl%ross-hnker such as
pos

glutargléghyzig{ b@t@g}hlé\)%%PﬁO]%lng@gg@W @ﬁ @tlg%) 1kn§®1@|\ku&r)10 bi;furye;tlonal Cross-
hnker%{xﬁztl?l ﬁ%ﬁncltlolze't_lb , ovﬁi(g ZY?.ACF'P;]G 1?02\7% %A_%r)lrél_? é(og& I%lr—l ?é‘f&&:{é?l f@%{s of the VLP.

[009051119©t1(em erﬁb{)dlmnnits 2021hg gyres@hd) .inkenbibn, the composition comprises or

alternatbv 358 Sf S gségrﬁlaﬁy%f 2k Sofgﬁlpﬁ@c’@sﬁ;@%t’hﬂ%%n via chemical
1nterac(t%§ wﬁéré‘m"a‘i leagt e %f (Hé@cgmt%cdd}ls is ddYRo(AsatRAE- db,
7.3 (m IH, 7.25 (m 2H), 7.09 (m I1H,
[0091]7Lm31n(gm)f Q{]ﬁ) VLS. '@5th@nqnt1|g|%1) cag. bﬁ()ef@mted b{y blatngzjklt(ng] the HyLP and
.2- Et hyl am no-
expre 1% 50y BRI A TP RGBT s car boni 1111 e R =
[0092?05&' &M s8eeriS/alBed Znolddifles3 caR0Be Atathdd) ,to 28R ku@ﬁﬁg of RNA
; 1H NMR (acetone-d6, 500MHz): 7.33 (m
bactempp@ge( gpat2ppteins, gueferably p]}rough (e (em)oszqib lysige g‘SSI(h{lﬁS of the coat

proteug.{%f %@éﬂ%_%%pl@% 7V I%,gﬁ%térﬁcg n‘? r?g_oi;/—gle.d'x%%ec"fﬁéj fehtftd oﬁ fhe VLPs of

RNA badtéridphds®xid phgastichiak oft-thd Qﬂﬂc@a@pmﬁ‘eﬁ[ MHP tsr ihue tiR possibility to
butyl am no ES/Ms nf z: 306. 2 M + , 304.3 (neg.
couplqyseverdf antiganpper(sabetib E@%Lowsdgu\nb@ )%eneratw qfry denpg) antipep grray.

[0093“}& qu’gbpéifz?%ﬁg) 'e\%ni‘p&}?m%%S ( me i Y%%?ioﬁ,n%i F) ”?6112}3)61? g]vda Szcysteme

remduéthavﬁig bede dddbdz) citkerdBe N-terminus or the C terminus of, or a natural cysteine

roxy- phenyl ) -2-pi peri di -1 H ndol e- 3-carb
reSIdus nthMm geRaml%npé?. érﬁlﬁe 1re§qdu@sprk]/szq%¥ protginy of theod/Lhy of RNA

ol R B g o 00, 00U

(m 3H) 7.0l (m IH), 3.27 (m 4H), 154(m 2H) and
1.49 (m 4H). E 59
| - (4- Hydr oxy- phenyl)-2-pyrrolidin-I-yl-1Hindol e-3-car



E 62 2-Ethynyl- 1-(4-hydroxy-phenyl)- 1Hindole-3
-carbonitrile Rl= ethynyl ES/MS mz: 259.1 (pos. M+
wo00925260 (neg. M- H); 1H NVR (acetone-d6, SPOIVERY009/054856

7.74 (m 1H, 744737(m234—l-—|) 726(mIH) 7.10
and E 63 1-(4- Hydroxy
[0094&» chrlbwl?qvao?%lr SH}’?&PH%‘?S@F? PEPaRgd-ory thpy Jur séhﬁf\éLP of QB

coat (%g%lent 3 Réﬁggy Ay ODN% abfy) thee %&?ﬁeﬁb'\ére gElivatle %'%z)n reggtion with a

cross-]lnk’]e% -ndo10&ul¢.nin ‘i&lel)msté‘ncﬁﬁwhdid not Kl a¥=hé.cGposkd. lﬁs‘thé ;resGdu%é can be

I H, .J=17.86, H,. J=I
couplq51 ‘@'_&t) antgegﬂfthe lysme reslcgue qngh Eave reactecli with the cross-hnker are left

with d erbék llﬁlﬁéef ﬁi&\feogﬁezmﬁlcﬂed '@d‘ th@ gpdlnﬁng gl?bu%' a‘ffef ﬁ{%ndetnfvhﬂlfatlgn Step. This
cyano ES/Ms mz: 258

leads (qadleapmer-ad& oBOtM/bizseveﬁal 8)8s1(1m: chaH)ges 7()\/}5@1 (mqy HeHjstrimeft8l to the

solublg]}’)()aél%'ﬁd(bhhtwgF%X%L%;%%Eﬁp}ac meoq'_fl)riihezglﬁne rels'_gul(emavd@r%mmes as

in the d?s'&‘fa@@d‘ Qgrddaf-‘pﬂatem Iﬁi{ﬁa&é R T&’eyenﬁ E{% N%@(egggéet c(i)lﬁéép%eéﬁraﬁ&‘)@f positive

charg@Os@Melzt}le aggifBe (rnslduelsi)d,o 170t8r4ac7 wigh they prefdjred Tres8-linfers. Moreover,
replacI%mH%%t {f&?s]ié{ﬁe?slﬁdgg%%y gl%ﬁine? Te%?du%g}nagrﬁledd t%'n%gre(de]fingﬂnt?g%% arrays,

as fewler Gifls kY diRXNb1B e Behotiod té are%tiFM{.- allyl)-1 Hindole-3
-carbonitrile R= 2-methyl-allylES/M5 nfz: 289.1 (pos.

[0095MAecaling 8 Zxos¢dh bgineMesidis; werk| rigWiR el dhyedrgimened én the following Q3

coat p(q%%'\l/g%ﬁtantgr (Sé 2%15‘ (Lizs}jg?’-AQ?g" g%dggﬁd_dnl), g}}a)s%SOZ (gsjjlg Z{}ngllraslS -Arg;
SEQ D R OB ey VU5 SESH N o33l e

SEQ mnNQ:i e IBlt—ﬁJ(*tKér &h@c&ﬁiﬁyht %/ cﬂﬁ:lﬁdeza QB/utan( pe&.prifein with one
H, 273.1 H); 1H NMR (acetone-d6, 500VHz)
addlthna? jys(tm re|s1pi|)1e %ﬁ @4?;3. (7A@7lq hys;: 450 1 NG: I(Sb,;] suﬁtpc])l,e fgr gl@aining even

hlghef(E‘iTé@‘%yF%ays o%antlgeng' (m 2H) and 1.94 (d, 3H J=5 .3Hz)

[0096]2111( Gt plefet i boathé&)of lthd ArvBisiXe PPN dr RNA B@B@érﬁ;ghage is
-carbonitrile Rl= Butyl-methyl-am no ES/M5S ml z: 320

recompp)@gtly rodueyd by rghast apggvhawin sphd: VLR iNgsscpsialdy dive -ofdiost RNA,

preferggg y_%t) %Je(lé]' %C]%E‘D In e9%1¥tP§r1 pr(eE%Teag.Dqtg)d I%gnt( E&e’ c!o??p&&ition further

cornptfi]é;i:% a};%ast béﬁg%dlmm&ﬂrﬂ): mdcraﬂlo(emllebeuIﬂnd) Gr&Brabty pathaged in or

enclosed (1 thry%{'%’xyl e furshep prefezyed cnphodipentpthe pelpnipnicHnagiggolecule
thyi - | " ES/ MB

is pm)&??“tgmg@%&gﬂ{&/&sﬂ %ﬁ% 'ﬂ&;&%? T?(n)eg Eﬂr?pﬁl)n?/ 1H NMVR

[0097] bc etatha- pigfertedOddbzddiménts Ghg ropmipblitiorn . f8Bhet. @vinyniges 4it) Icast one
immué@s%t%&lﬁ%n%ryl(swastgr%e%%g&r}n 1o %Fgferaglyggacﬁarlgedligbo’r eIJ{élZsSed(iIrln thg IipLP Ina

still flrthd- tﬁé@é’rﬁ@&yerﬁbﬂiﬂe}lt‘ 2thk: rﬂrﬁﬁtﬁﬁ)'sﬁﬁlulatory substance is_a nucleic acid,
-yl -1 Hindol e-3-carbonitrile R = i mdazol-1-yl ES/ M5

preferaljly -DI‘%,]_szt (ppefgrab]yl an uHMetiRg@e@ CohegpntainingfpligdnivRtide.

[0098]( Eé:seltlto rhzl Tef g o%%%?ef%rgg&f@s%@c&e? a%;aﬁHZl)Het%%Iz ?es](seﬂtially free
of hos% 1§NA Dr&BrabBohost flicldic@eids” db. BER herdid ré&er@%o (H® anddtht ofhost RNA,

preferpbly hopyrictis agithe g mprised by ﬂm‘{hh whigh amoynt typicahy ené pferably
is less t% %BMgirplﬂiljfe ra, Oleg f(hah42]0t rd al’Izl e pri%aﬁsh Ivssthm 210 &gée'v%n more

ace one-
preferg’&g)'lé's'é}han% ﬂég e@@n mlokd %re?eré{ﬁ% qeqss tHah')G ug egén ke Me%rab less than
an . .
4 ug, EnoBB preferably less than 2 ug, per rng of the VLP Host, as used w1th1n the afore-

menti@zq_,eglg ’pgtitgxtc ge%gsn t(? yth? él?clrst n w 1ch ghe %q)r y1re ohnel‘tr)}nalztly produced.

3, 5-di nethyl -pyrrazol -1 -ylES/M5s mz: 329.3(pos. M+
Hy, 327.4 (neg. M- H); H NWR (acetone-d6, 500VMHz):
7.81 (m IH), 7.46-7.42 (m 2H), 7.35 (m IH, 7.21
(m 2H), 6.93 (m 2H), 5.98 (s, IH, 2.15 (s 3H) and



2.22 (s, 3H. E 77

| - (4- Hydr oxy- phenyl)-2-(3-net hyl -pyrazol -1-yl)-1Hindo
wo es03Aasmsbonitrile R = 3-nethyl -pyrrazol -1 -yl BES/ERR009/054856

mz: 315.2 (pos. M+ H), 31813 (pos. M+ H; 1HNWR

Conve&ngg%g}%;thggs ngd%{\%%}n(% tl?q_|)a1(noynt2'q_? ?J\gé&(s]\o ecljrétr_lél I_IIiL@leg% acids, are
knowi "tﬁ( e kil & Béfs&{i in {H'el ard, ‘ﬁé%)oaﬁ@ﬂh %re%érr&ﬁme‘;ﬂdh -to Fde?&mlne the

Hydr oxy- phenyl ) - 2-t hi azol - 2-yl -1 H i ndol e- 3- car bon
arnountt of IRé\IAR profdralbly ohucleiy | ackts/ MB asrordaBE8with( thespremnt infyention is

316, 1 t O0MHz): 7.99 ...
descrlﬁeajﬁ i ’sz& 1%@ l%_&f) W(DIZ()%)?/O?%F%%%P G4 g}lrhe%ld Hm?a}rﬁr %‘)a@gﬁ‘ﬂ_fz ?ondltlons
are, ty?)idhﬂy7an37préf@}abﬂ)'|)usé’(ﬂ €or 7thd AetbrrhinktioMof %ﬁ) arﬁo@tﬁ of RNA, plaeferably

}-%roxy phenyl ) - 2- (2- met hoxy-t hi azol - [)-1Hi
nuclelg Iaeld& amy@mm‘tercrdr@dmmscmphmg/ ML aptlisr £ B EBtavBodifications

of the (088@{18%6V§8£1%§6@R%ﬁ1 a’f&%bvxitglm( ’%e k%u gedge gf}th? s%%ﬁéfirﬂersgpbm the art.
The nlzrlr_ll)érlc (fﬁ'[he bElthe afnduhitd MBterdtihed Shobf 1(y§1call§r‘|)1n@ﬁf$fé¥al§l§r teSunderstood

as commem&v«dwﬁwpm%ola@ntqﬂﬂakfb}ﬁ), mefarailyhpyigg kelegiation Bbh 5%, of
thi azol -4-yl ES/IMS mz: 318.1 (pos. M+ H),
the 1n(?§;§%e(ylgltmerlc Valr\i)r‘e H: 1H NVR (acet one-d6, 500MHz): 9. 08
[0099] Holyhiﬂ.omb—rhac&hiidlecu?e TBle(tBﬂm |Ib'd)1yan701ﬁd. nfadrontditcule |, as used herein,
y, 7.39-7.33 (m 2H), 2H), 7.17 (m | H)
refers éﬁdl mo@gule At gl relgl‘@lmyle@ump@m%%}ughmpt}&eg_r@getmve groups of

negat1§_ mst )/I thg S%ru%urgnrbflw \Q/kggl}% ﬁ?ﬁﬂ ogxép %@% g%ghﬁl'\}:pi_e Ii_e%tltlon of units

derivedD bcthallmeq. cbhceptdplly,l HodMVindlaodtsoné-1de, rdddiHnjoleciildidmass. A

polyaéig]ﬂic Irg?lcé%rg'?égul :;%wlﬁgl) llfjfe? ﬁli%ollepb% eﬁ% E?t}]’at ;equtgﬂi(ﬂ)g@alton more

preferﬁlﬂ}r ofhd le@tﬂ@Oé@ 31662 anBen Igoé%referably of at least 5000 Dalton. The term
dr oxy- phenyl ) - 2- (5- net hyl -t hi"ophen-2-yl ) -1 Hi nd

polyamlumlcanmrdamiacuﬂﬂ & Red lpremt ‘ry}olcatlwaop} n:eefe@,b_w 84 S 2 molecule

that 1@ a &18{ o%aé)alélg( pgoam%-‘ingb?tolilglzliemre qq?oqs 7“@%1 87 tg% {gﬁﬁn 5p81yan10nlc

rnacro?no@&u Spically dtd) preferdbly ex8ludos)TolNEkeZred&ptdsS ligahds, alkd &#n more
2- (5- Acetyl th| op en- 2- yI) | - (4- hydr oxy- phenyl ) - [ Hi nd

prefer@bl@ fortberpivsnickelpdes mraumshmatajery tshbgpiisn-sacly s HglINike receptors

hgandg,ace %1%2‘(_1%18,21?08% (SJN/HIZ c: a@)fi. Bgl?d(?lél?opﬁﬁ,%gc\flzl%iﬁ_@:&.w9§’\é(:s?nferably the

term “Ipbl)y,an%n&?méciomb}d,culé‘—*és bkdtl) herdin Abfets B4a (vllccdld) thatris bt capable of
. m 1H, 7.08 (m 2H) and 2.54E 85 . o .
inducifig cytolyngr FRPUGREN YL Dope prefsailythe frmpypohaaigmicqmgerpmolecule
exclu%eﬁlhgﬁ@ggtgﬁulafbﬁ Q@% é§ 6?l"h t%rjr_llé . ﬁ%%%’s{tlml\l}llqo% s’ubgc%%c.e 3 as used
herein( nefges W& mbljeculbHhMMR o(apaiéd: of endbSing500MizonhacinBifimpne response
: , .67 (m IH), 7.35 (s, | 28 (m 3H),

specﬁJ}f:;%% a%amlst Fk}q) antl-g}e_%gor{lmlseg'&ﬂ theﬁ)}_%;?nt(lﬁlveqtm and 3.90 (s,
[Oﬂlﬂng)Iost RRQ, preferably host nucleic a01ds The term “host RNA preferagly host

orothlop en-2-yl)-I-(4-hydroxy- f)e;nyl
nuclelol m@l’calr tlonitenm |° éoﬁ RNg\, cpitetarably hiasp maig yabldESMm secondary

structltrg p eals ou',?%q ﬁex{eﬁg 6%fmzt5) :t’;% %, (% pr%%a%lwp%elf &’czldls,::}l’hat are originally
synthebizéd bizhe hokt. 3G RBAR, fidferdbt) nadldic Acibid; MaPhowdverdthdero chemical

87
and/on physicel ehapgss-pragyhg pracgdurerpf redhcingop piainagng the anppyng gf RNA,

e a3 10 ML L8, B, o

exarnlﬂaCtﬁé @ﬂe-o(fﬁhe R@O&Aﬂ%fera’hlﬁ ﬁuc(laib ackdls, médy B3 shdmeﬂebﬂ or the secondary
7.39-7.
structuzpbtherc;o 1rga§( h? ait@.qyég Iéoxggvef rﬁveg ﬁ)lziépﬁgulimgg%ﬁ@ orgp]clelc acids is still
+ RIFASEr host pucl

ConSIq&te a%rﬁ%%lr%lgy p eoﬁyPslqulcfl%d?ret hyl -t hi ophen-2-yl) -1
H-| ndol e-3 -carbonitrile R = 4-met hyl -t hi ophen- 2-yl
ES/M5 nfz: 331.4 (pos. M+ H), 329.2 (neg M-H); 1H
NI\/R(acetone de, 500l\/Hz) 771(m IH), 39(d IH,

-— NN =~ N — ey — o -— o~



ESSMS mfz: 343.1 (pos. M+ H), 341.2 (neg. M- H); 1H
NVR (acet one-d6, 500MHz): 7.73 (m IH), 7.36-7.30 (m

W@Rk09/130287 (m 2H), 6.94 (m 2H), 3.69 (s, 3H) PCRERD09/054856
(s, 3H and 1 96 (s, 3H) —E2592 2- (2 Acetyl pyrrol -

- -1 dr. ox ole-3
lﬂﬂlﬂﬁéﬁe@@ﬂ% tﬁg 4@ RINS Hey 1@9 t %W&\E% qnd_1{p| rqgueqthqpamount of RNA
compried % HROSLP Ma% h‘)sclo§é](f)11f3\7&((5‘ﬁﬁ)6/d\§b78ﬂ ﬂé’du% o eliminating the
(acet'one-d6, 50 (m 7.44 (dd,
amout=0f &ost2 R$\Hg,) prefcrallﬁy 7h®7 Ifunielcg H)nnu?u@g c(rmrednb-gs uﬂwamed T cell

respor(bsg%isult:!gas %ﬁﬂﬁmgh@%wglbwz?ggsﬁga@g %@ttﬁg@ﬁ%ﬁ n%spégge’ and other
unwarded dide BEBMS, sAYK EPfeved ‘\A)Hll)e-m&m(aﬂn ﬁf&QgYam@lBSer)s?dnse SR/BCIﬁcaHy

Hindol e-3 -carbonitrile R = 2-et pyrrol
againsiflongug ¥@uq (pos. M + H), 326.2 (neg M- H); 1H NIVR

[oologﬁglg&f Wﬁreﬁﬁedf’g&g’g!ﬁ%aem é@b@ &gérgig %ozléiég‘ %é@]g& 'de&%anng the

inventlivd, coﬁqﬁsﬁonimﬁﬂ? LP 06 aﬂ. R;NA bactérhphdg3th2 iaentidn, Qﬁle(reml said VLP is

(m IH . and 1.09 (t, 3H,
recom@m@n@@odugen% by a host and wherein said VLP is essentially free of host RNA,

prefer%tzlg PRI c'ic[sol:o&%rﬂlﬁ {hg(sée QXF‘ra??t‘é’co%%%k%p%&u@ﬁ%'aeV1rus-11ke

onitr I n p rrol
partlclféZ'ylA’) (withsat 1bAst ohl} fir3 2Badhnjane gite My a Hd)st, witdrdi/Baid VLP comprises

coat p%ot%lgg ?V%?lagtgbor %ggllvglzl%ﬁﬁl §9_§ 01( g M Hacter?q?HhZ%éi)) gimassembhng said
Vurus-ﬁke6 gﬁ}ticléi 18 9sdidM codH)préRths b vARadil dor Klgmemd- dercdf968)said RNA

bactermp(ldgd—lybhi p@lxﬁwr@m kgat @rqtgmmahwhts sy rfratgmehtsymrebﬁ—ldl) nehosembling

said pgilﬁ (%%{)%tggro ems V%lan% fﬁ %gg%ga tB%}ieop I%f sam Q@enop%lage to a

Vlrus-ma&%trﬂﬂ@ ?ﬁereﬁ%gd;iﬁus-l?kz Zgi]r(lﬂb id é@sentlzlll ‘fre@G&glsoémm preferably
host np¢eic yfegsoan 1e) émking a@rlgyst qne, antlgpry hg p.]zxi)ent’l@l with (ai(q/l‘eaqiq.qpe second
attach%g? glt % ga‘i’d V%JTL 0 éu%\?\g 'rf'éo)m { {e%éar 5 dﬁe acfglor%fi &r&? ?%d (e:en}]beordlarinent, the
reasseh&ihh@d)f kaﬂb;mtﬁ“ledf-_dd)lai pxiey, ivaEaitalor depmichs thércdbfdés effected in the
i ndi_vi dual st eps of. t hat gener al nethod are descri bed
preserich ofkiR# @ae polganiapic grgropielagtlapove. E 96 1-(3
Y

[0010@ %ﬂﬁeﬁ%sp&%;(ﬂ)%ﬁ ﬁ?%ﬁﬁﬁg?( a (!bﬁ@ydsftlo% BF GhY ltreétment amelioration
and/o134 pmdwienmm Soff ideiggue- deviey,d dengnep hemyﬂrh@&! MBver] zand363 ddngue shock

syndr(gg% Wem '?alﬁl'ﬁoPH}OSlPPél %S%pggl\gs:/(}_%é Vlrl,l_}%Nllvg?_& a1%$ eggi%;] gt4]’§ast one first
attachﬁi@ht 3, vﬂleﬂéﬁ Tsadft if0s- D) paidic’ i (Wehs-1ikED pAHdR. 8f an RNA
Hz). E 97 |-(3- ChIoroSquoro4hy r oxy-
bactertdpémgd pngd (b)@atdwh ong¢ hmtmhewim atylleystIOHe isehol ertt3chyaeni orie.t wherein
ano

said ableg e GBEg o ntn JaTisR, “BrEh P Eerhaue pgensgpmpgises at east

positici94.t0 9on 9651‘[1% 9 tb')],091(|ﬂ| N\dﬁlc(na@ ed qmg diﬁionﬁQQM"?df thd d8kkue virus
(d, I'H J=5.4Hz) (d, IH J=5.4Hz)

envel%qd)rqtengqanqilleqﬁm 5% andgn’% gre]_lm(kgd _tl@ﬁpghr gidsat least one first and said

henyl ) - 2- (3 -cyano-furan-2-yl)-

at leasi&é@égo?éa@éﬂﬁl% ot% trile R = 3-cyano-furan-2-yl R =

[00103} leldneragpdst, tﬁé m@f:ﬁtiofirlhydmiesxy Vﬁﬂmﬁﬁ)dorr@ﬁéﬂﬁsn m‘bﬂlpn@ﬂl@ 00 preferably
378. 0. (neqg. EI acet % 500Hz) : 7.97

conmspag qua gpx@p@l_t@)n oﬁ thg 1{1Yﬁn 1pp1) T ys,5 c7 m_/mnt(lqﬁ pg(p_ﬁldejna vaccine

cornpc7s1t%?1 dcfhn Iirlshl? Ch 6%%01% %ﬁlg%gmfom}o? ggr;lpg%m% )s ))a Vlrusl-lrlllaeopartlcle

with at k’zaﬁ anarﬂnﬂmltmchrh@lt Rtg vidreoato s®d virus-like partlcle isa Vlrus-hke particle of

an m\é%ﬁg%gﬁq%@ggéla%a é@ aty he}/sg Fggl)é( Xrit&h R"\\,{ét}t ?E‘f%%g 9ac aecong attachrnent site,

where?p%mt) leasf OKQ aﬁﬁ%en' 1$|)a|_lzd)eﬁglfé4an@gen L}ihe{erlnn%%lgb%g%gaé en comprises
(m IH). E I oo

2-Brono-1| - (2-fl uoro-4-hydroxy- phenyl) | Hi ndol e-3-carb
onltrlle = brono R = 2 fluoro - hydr oxy- phenyl ES/I\/S

o NS A A NN PN NSNS PN NS A A



10. 7Hz) . E 105 2-Brono-|-(3-chl oro-4- hydr oxy-
rhenyl) -1 Hindole-3-carbonitrile R = bronb R =
w@2@bhanet 4- hydr oxy- phenyl ES/ M5 nfz: 347.0, 3BOI/LP2009/054856
(pos. M+ H), 344.8, 347. 2:(61@9 M H); 1H NWR
at leasg %gglglgg to7993@0§1gan)) ty 10§_02 p§51t18n§|_&)) [ l%goéxgon?alggﬂ(qf]the dengue
virus grk’)elopg p?thl(lqE ahﬁ"vwh%re@n ?J)l%)ld Chrd hglgéd(tﬁirougﬁbsalg ad R8st one first and
5-di fluoro-4- hydroxy phenyl)
said atllHast nd@ls@a@d attmhm@nt gitile R = bromo R =
[0010%|p}gg Qafget Og{g?usdf%:g rezof‘%g)r%%%i{{]ggesét%% 1T§|)ﬂ§: ¢ hifiymnundaatidity of the
compdsRet @RET 6P thSAAMIR) of 4djdParktdn THfore! ift@-phreRfrel Bmibdiment, the
and 7.27 (m IH. E 107
vaccirje- (:Q;mpxps@@mb_lsa, dqy@lpioﬁ/_agmﬁyq )iz absence of an adjuvant, furthermore,

mmm@ﬂ%lncﬁéo o8¢ A‘I'Grr[}g i g )1(1§wgi ?ﬁ@k}gﬁ ceﬂgggyo S% regreswtlng a safety

concetl) in 32:7vdcc(ﬂaagn alghrnsﬂ‘l)ielf iR Thaettha edohbnisteiHE) the vaccine
7.77 (m 2H), 7.46-7.43 (m 3H),

compopitim. to_ ag,gat{em wzll_l))refe,ralgli opcg@)v](thQut Zafiﬁnngﬁgru?g 1t4]_e?;st ®ne (afhuvant to

the S%'E% epn)?]el?fto%ng)r( oISe ‘%M 1" & q’ﬁ(é’ aﬂﬁﬁﬁﬁ#ﬁtloé :of the vaccine

H1n on| tri
comp@jttondi f | uor o- 4- hydr oXYy- phenyl ES/I\/IS MZ 347. 2 (pos M
[0010;] T;%\;V%Y?{’;‘? 4']VE§I$ gg Veli]‘tl 18 jq)nln1§telz\r§ %ha Cgcsr%ﬁ.}estrggsn 3 the at) [east one
adJuvazlt 41%&1}7 lfélg’eb%r”bco%'r'l)pr%dto s%%ul@dﬁeogél'g orEafjcé}gth% Qcﬁnmlstratlon of the

| or o- 4- hydr oxy- phenyl ) -2 -phenyl - 1Hi ndol e-
lnventa\@ammpnsnmnl e §dl theprreapb qamposmohl Eh@wnhyfdhma}at kﬁengpld herein
refers 5. DGR, SRBEBIES (. SOR RS T binechl Sy’ alow
generdtioh &t , deﬁoﬂﬁl (1, hodo, whlier -witda) contbifiolt WithdtheMdonddkition, with the
7.41-7.35 (m 2Hg\ h29(m I'H), 7.22 (dd, |H J=2.5,
P

vaccing. cgpmpps@m@ oywith t qupqaceyﬁga osigon,| r@ypectlvely may prov1de for an
even 11101(3% ﬁar@e!i r’fﬁ?{lﬁe resg%r%goxy phenyl ) - 2-phenyl -1 H-indol e- 3
-Ca Onl tri

[00102] la diflitheer @nBbdiviehitp xhe palmmel cdompdvibion firthdd CoRpfipmsat Ivhst one
Hy, 344.8 (neg. M- H); 1H NWMR (acetone-d6, 500MHz):
adJuVaﬁtso (m IH), 7.52 (m 2H), 7.49-7.46 (m 3H),

[0010@ Iﬁkﬁ furd@r (1§Bec‘g, e inzegt%gpr%@id%gna \%Egin@@gmgoﬁgoﬂ Br thé_btreatrnent,

amelidrafi@, baddof pregemtioh- d)T@/dlﬂfIrgny fp‘i’fengié@gué hehenghkgic Heverd eh&'o dengue
carbonitrile R =
shock »yBdep Jiegin Sﬁ@d?%ffyfy ARSIty JiSss o8 prefiraplyogonsifs of a
compditidn ofhé i8ynfi68 anM whdin pEfcNVR, (A€ LN Qcﬁnp&QM)devmd of
7.79 (m IH, 7.54-7.51 (m 3H),” 7.50-7.46 (m 3H),
an adjfvap8-7.37 (m 2H), 7.27 (m IH and 6.96 (dd, IH,

[0010%] ll(usa %re%qepﬁgibggﬂnﬂé at}e WC% gﬂgﬁp})m&o? ﬁ?lggrﬁseeﬁ 0z preferably consists
of a fi¥l cdibddieal, &3 s€R1B WdIntpokitidnRIf = thirt sidod) afdl of a fourth
3, 5-di Iuoro4h¥droxy phenyl ES/ M5 ni z: 30( os. M
ornpqsmqbn; (i3hepin spedyiirsgcomppositiggNvR cogpesitaR ofj‘@le 115‘(?@&1312 wherein said

dornal% }J]ﬁéliﬁ gigiln@lltﬁasl oﬁ_&{ &en%g% 81%\%]('0:%6 pg?_tﬁ;l% @g%%d?n ué %@98@ s&:rotype-

1; (11)7wBér—eih 240d (sevordHompositioh Is- § Tomposition of the invention, wherein said

dornalmllll 13, a%m%lnéllhydﬁegé%/ﬂgflg i%{r%sl @@y% qtpg :pg(gglgnﬂi éf 1iquue. virus of serotype-

2; (iii Pwh rgﬂnfslafdlotﬁﬁ?, o paLiasy 15@%055&1@‘[% Elverﬁg)%, QhéReSsaidMiomain
+ I—B 351.4 (neg. M- H); acet one , 500MHz):
1 is dardadn alhof Ithd) den@ué’ Yir@sldpveldpe pretein E of B.dohizye, vivussef seohdype-3; and

(iv) Ws;lerzﬁgl s(arlﬂ %qu'q;l 0§1t1f941'% aéo%p&%&é%e 1év%1i%?§ mwgezr%’drsaid domain
III is do‘n(a:fn ﬁ'l BF fhl ldl@ﬁéire“\flﬁﬁé dheAYpdReyd ozaﬁgng':ueq}lﬁﬁtomyéroiyﬁé’)ﬂ

azol -4-yl) - H-|ndole30arbon|trlle =

3, 5- d| nmet hyl -i soxazol -4-yl R =

3, 5-di fl uor o- 4- hydr oxy- phenyl ES/ M5 nfz: 366.2 (pos. M

+ H), 364.3 (neg. MH); 1H NI\/R (acetone d6 500l\/Hz)

-— o~



E 119 1-(3-Chloro-4-hydroxy-phenyl)-2-thiophen-3
-yl -1Hindole-3 -carbonitrile R = thiophen-3-yl R =
wW@2@bl1an26t 4- hydr oxy- phenyl ES/ M5 nfz: 351. 2 (pPSI/ER2089/054856
H)y, 349.3 (neg M H); 1H MR (acet one-d6, 500MHz):
[OOIIJ]H In Ja_zprgtlert%d 198 0d1 ergz tlleeg' prei]sept ggfnécp]g)ﬁgﬁdezsg?o; %gcdo’mposition
comprﬁéﬁz%@m firs{ - c&%g&ggon |(ﬁb a 3TOnd cor% &fan (i g_IZ) a',)-?nr&ir@on{éﬁkrtron and (iv)
and 7. 1(3

a fough 1Q@nposrt10n In a preferred ernbodrrnent of the present 1nvent10n the first

cornpoesrt% c‘g;%géfg??ﬁltﬂ(}é ?ép tlﬁb %élg O%n:pygi 2P a?re]l Vzrrt}/s-hke pa 1cqe of RNA

bacterﬁ)pﬁﬁ%eoQB &ftﬁ')é@ 'lé%‘r)’(')r[é"'ﬁfk‘.t’ |attzEe$/r%t Qe wiRedin - sdid( 91%411% farticle of
H NVR (acet one-d6, 50

RNA Baclehc(pﬂmgd QB co'mlﬁsfsef{ dnie oﬂ h‘l,oreh:e]:oﬁbrnﬁnt&t@) pro'ierﬁtS h@\dng the amino

acid seqﬂen@ﬂ_ﬁs sef; gzjgb (ud?]:ﬁ(p &S%O p,é)iv]f@g’ean garg 55371 aitgclg’q?ﬁnt ﬂlﬁ is a lysine

resrdug aﬂa therern said lysine residue is I%)art of sard recornbrnant coat protein; and (b) at
| oro-4- P]I dr oxy- phenyl) - -di met hyl - i soxazol

least 0n4-ayt1geﬂ With la,‘dbthst-o@e (saqobdmt’a(rhnh@t Rte; wherern said at least one antigen is
3,5-di met hyl -] soxazol -4-yl R .= . .

o denGie HSFE. LGy Sh A BN FZPrissaouPIEBRLly gepsists of. a

least ﬂd)srtroﬁ@ztof_“)q Sredbmavh 111 ¥ thelddndMRvirac &ive %teﬁ@mhen uc virus
7.78 (m IH), 7.53 (br s, |1 7.43-7. %

of ser¢tiype-d, andHvhgrein, spidzyt legpt oge g@ngenmvrtly sigd g‘[-|hepst ogre:;gcqrgi attachment

site ﬁl?t@%ﬁ cgorrrgp_rrzfesny &?lge)ryw rglrI]ly a}(g %nlie %grn Iir%es said second attachment site, and

whereiliHs 3y NinRkr B- a/shdcrat&cﬂ'l-td) Iﬂl@&C&eﬁnmﬁﬁbb@ﬁdtdhhg@l By svay of one peptide
1- net hyl - 1H pyrrol - R = 3-chl oro- 4- hydroxy phenyl

bond, pedyckasn m’arii seggpg%/ Qttqcﬁg@n NCrISH) cysterae @esrq(y@g andywh cgjn sq_11i| cysteine

o ALYy EQUE) 8y By i o

attachinkeint Site2 thyougdh. ZHE)e,ro-'bifﬂlﬂct(oﬁhal bﬂdss-]lﬁ]ﬁer?b&h):reirﬁ p&ferbblg, said hetero-

biﬁmcléig'r’}al\] ;rg_q'ss ghlgezrg?s}_%}\@ﬂg) %rg grt]gfg prse ergqq) e@%'ggigrlze?f’c (ogc' gh% present

1nvent1c91h |sﬁﬂ%eﬂgwgﬁ%eﬁ[ c@rlﬂﬁﬁye!s? '2%1{: a‘tﬂ‘%%ﬁélrsts of, at least position 9 to 109
hi ophen-2-yl) H 1 ndo carbonitril

of do@ameltlhyf thehidopgnend®@s yvelope Bratdihde of 4- d’fﬁy!gn@mplmémyﬁotype 1. In

ES/ 63
anothemm’\%gggt g}P@gH%ent (sgdﬁﬁ_lﬂeser}twﬁerg n, ?_61 (Fegg%eg alat&é_el)n ciqrnprrses or
prefertil‘ﬂg c@)ﬁ!ﬁéts o? a‘mee(sﬂgodr n 9%2.16¢8F dohathlHY oBﬁle(dBnigé'&frrus envelope

IH J=2.6, 8.5Hz
protein |, of\]a;gerg;@)vrrug qf(;el(o(gypem In \p:@rrtirprzpregqr@d)zenjapdrrgentgﬁ)the present

1nvent§_nc ga}r&dlegguoe_ %1_‘[ cu, compr rrs or ylfrffeiab DX/ Fon&rsts %f a‘i leﬁﬁposrarorr 1to 113
of dorna3n (IHfolﬁClﬁal dehglhei‘erls-eanbpéipﬂa)&rrﬂE)df aRlefigue virus of serotype 1.

hydr ox phenyl ES/MS mlz: 346.1
[0011]_]) In3a4$)r e ‘?’fﬁ 0 f1the Weetaérg{egﬁ@a d‘r@e tg‘@‘o m.]ﬂ)osrtron s a

oo (e He by SR gt o

with af tehst dtd, fidE2tRhmBnOdike) wabedin/ sald v(rds-likdtpardieB. SFHINA Hacteriophage
125
QB cqmr(reewamromrwe@@hwwy pyofging pensisHes 08 the amimojagibsequence

as setg’ 1%@ Erg r@g@;ﬁ% Ndé O3(§l/nd— ere {i‘ '@st ttacﬁlrgféqét site 1% 8Slysn&ﬁ _ri_esrdue and

wherehl) said3gside résﬂﬁle i parﬂ'bf saldi‘l A iiaaeteae pificind ) it least one
7.74 (m |H), 7.67 (dd. IH, Jd=l. 3, 2.8Hz). 7.56 (dd,

antigep pyithjatdeagt ompe mqgr}d a cggreryt sg‘@ (vheregH)ard q:t lg@pt OR§ ar}t@en is a dengue

antrgeﬁ %%d ﬂ%eger%@ uﬁ’z% %[&:3211?‘[}% M‘Hl%lji L_%“ op SblyI c?nHrsts 8 at least

positi@r 3-t¢ &0 bdrdonrait HI Rfthd herrg}ubefmﬁem/elﬁ)e:protem E of a dengue virus of
fl 4- h
serotygﬁ %ggw erﬂ%gsgrrdo%)iea%‘y_ﬁer?e qﬁ%w&g{ q}jgassagne %@@tm_&t}achrnent site
7.73 (m IH) 7.68 (dd, IH J=1.3, 5.0Hz), 7.54 (dd,
IH J=1.3, 3.8Hz), 7.39-7.32 (m 3H) and 7.25-7.16 (m
4H) E 127

I P 1 - A 1 N\ 1 7~ £ A [T



R = dinmethylam no R = 2-fl uoro-4-hydroxy-phenyl ES/ M
mz: 296.3 (pos. M+ H), 294.1 (neg. M- H); 1H NWR

w@ awetianetd , 500MHz): 7.45-7.41 (m 2H), 7. 19PCTEP10b)/)54856
7.10 (m IH, 6.69-6.85 (m283H) and 2.96 (s, 6H). E

133 . . . . . .
furthep compysqs; Pk Whesiasr lipkgy somprisss spidorcgond Arngiept pite, and

vvhelrelfhe QMH NinkEF {sn£lQb&atdd Q@EIQOOLtEIrrﬁlhﬁs B¢ Said antigen by way of one peptide
di net hyl -1 soxazol - 4-

bond, zvlfeirem rseid4schymit @&@ohphehylte 1581 mtmq resBU@, and phsreivsaid cysteine

remdugqssﬁ‘? ?ﬂaﬁy %ﬁi&% %ngeinl q_aoll_(li T%a %ﬂ{eg{] %eda(E%oc?a?es(M_lzd)l said second

attachhllélhb sife B8oudR a |h%96ro BifGktional érbgs,-lnﬁ(eﬁ“wh&eﬁ:%saﬁdz h&tero3blfunctional
and 2. 10, 09 s, 3H. E 134

cross-|ink(cg IFPMEHS lma yﬁg,rme@ ﬁgpfgrféimbadgn@t(t Y ther pypeeal inyentien; palé dengue
aniech Sp L PP b b a L TR LBV RAosTog.9 1p J0of gy of th

dengu@%ru’h ¢mepe l\@mtelrﬁ 'E b d\IPsYEhguaCelhisn ef d6rotyp@0IVHA) anoth&@6Opreferred
.m 7.35-7.25 (m 4H), 7.16 (m IH), 7.11 (m

embo qxf)ent " the nregeny gy entgpny gal(irf{englp.fb angegn LOYIPrises Or prefergbly consists

of, at %?s(t%_ F%UE% %) C;co El%g}g Fi%r)r(l?/mg eonf )}PS Eieﬁl_gl,l? iirusp ?%V&li‘o yIp)lroteln E ofda dengue

virus dfescBotgpa-bomi 4 further Brefer(<d) erpb@:h)mmytl ofRhe present invention, said dengue

antigegg‘,fflm_%)%r@%seér n er}g‘?]?gl (%qe@%,FQtE gsgrwsﬁ@%glg@é%§f d%l;l%’lﬂ of the
dengué mrui Fﬁveloé %%th@oﬁ amier%'ﬁ'% Vers 315se¥ot§ﬂe {m H)ZH) 2 13%6
[001 1.2_]- (z, aepﬁe@rfddu@nbpmmwmfobhy mb@ny i@ve@tu(n( Zhe peaopérpphiposition is a
= b t | R =.(2).- | = .
compay g eGSR OBy BBy S KEP AR B S5 AG: pistigionhee QB
with af 1dadkt ortOfrsf attdtBBentMitd) whifdid\VRy G flXAiBe P@t@i@M—gf)RNx- Yagteriophage
(m IH), 7.35- 7.28 (m 2H), 7.08 (m f[H), 7.05-6.96
QB copmyrisgd-hne 6 hdre( mrothbipanteodOpiotging kvirmthe lantiBo @did, se@kdnce as set

J= Hz). E 137 . o : : .
forth in_ %EéféD%Tﬁg T BRO VRS s RERFAT eno S5 FyA Lysine e ceang-wherein
said 13%%9@&&&6 s p@rt Bf Saidl r@lmtihant coat roteln and (b) at least one antlgen with at

hi or o- 4- hydr oxy- phenyl II—E M5 mz: 297.0 (pos.” M
least oneH)epomig@ta];hmetgslte[\/Wheﬁd)n sdi¢H aNMQst( @RCGINBigeH @S{)Mdzr)guehn?lgen and

WhereEan%?i(! E%_ﬁigug '_afsltdiéetvcor_nl_pf sg};‘ﬁ '}gr%feréﬂ?gl( <&0ns1s% éﬂﬁlﬁ%ﬁgﬁlhg% 8 to 99 of
domaift- BY of @he Héh%ué-x‘mﬂs diélope Bprddfh &-¢2a ?den%ue virus of serotype-2, and

-Di f| uor o- 4-hydr oxy- phenyl’) - 2-t hi ophen
whereiy paid i o] @ac3antegenbuihtseld et feast ph? b aitashmRne site further

! ar o) /
o LU G S S g
said 1ihkér iy Hssod:lbl)ed té. the - egmidds, of) sdld a:ﬁtlg& Bﬂzﬁlay 3f @he (pdptide bond,
IH J=2.8 OHz), 7.41-7.35 (m 2H), 7.31
wheremn @gi F@and ptﬁlchglept sitg is g leﬁl)le repidyg, :(n}ﬁ th:qylna@ﬁ]di c{%:gm residue is
artlﬁcfa_ﬂ? 2%1(5(?6& %éggzg?rﬂ% ysélrdo )f("l{/stp téar?{/l ent 51t ass 01ates W]]th sald second
attachmdod siteBtlﬁamgmnlltetdrd)élenthomhl omhsahn]?ery IWhElrem preferably sald hetero-

blﬁ,lncpopﬂld Icé){ﬁgg?&ke(rngh)é%%y 1? ES/ N? gnéggmg‘@gmiz he present

inventlon/ Qaifl Mengud antiber @o&E}ﬂ)lsels "av pr@fe@aﬁﬂ& Bodsidls of afRadt- p%gltl()HD to 109
3Hy, 7.21°7.19°(m 2H) and 7.10 (m I'H). E’140

of doﬂnaI@ZHBODtlfd daongoe 4/4ﬁuy NP hmﬁ@th)E 2f (@3damguéryirus loif splogmpe-2. In

anotheg I}}é e?;ﬁeil oy ngm Gé[]rtl of tgr b%psmtlt 1nvent10n said dengue antigen comprises, or

preferaal -chdidty @T‘h‘t%d@ygéﬁﬁdﬂ phenyb oEdoMainME of %7delléﬁep‘3§us Mvelope
365. 2 (neg. H);: 1H NVR (acetone-d6 00MHz

proteiry Eg@f‘ ¢ ﬁ\enguﬁ)wmﬁ of @e(o@rper% In \p:@lrtj}p{zprefe;red@ﬁoogign@qﬁ of t?m present
inventipr ’sall d)%gg%naélé g'f_g bo%pﬁ ’né(;]? Iére ab Cc@r‘éﬁ)gsdofElag*fist position 1 to 113

3 Di f | uor o- 4- hydr oxy- phenyl) 2-(l-methyl-1Hpyrro
)-1Hindol e-3-carbonitrile Rl=
hy IH-pyrroI 2y| R:

T Y 1 e~ AR AN A= N N y

(2,
-2-y
met



R = prop-1-ynyl R = 2,3-difl uoro-4-hydroxy-phenyl ES/ M5
mz: 309.1 (pos. M+ H), 307.2 (neg. MH; 1HNWR

W@ 8@ 326600MHz) : 7.74 (m I H), 7.34- 7.30 (mPCHEP2009/054856
7.12 (m IH), 7.05 (m IH-2%-98 (m IH and 2.08 (s,

3k E 146 ) ) )
of domaﬁ% Uef é}?rd&nauw&is&welﬁh%m%m 5 qf 2. d584R Yiryso8 seob®RyA )
[001 1?%]I "l'h'anﬂfgf&re'a GRbRBRAEAL bt ﬁhe @rese%f Hﬁifeﬂt){én Rﬁ@ @edon@ r&’)hlpBSltlon is a
| uor o- 4- hydr oxy- phenyl 1 (pos
compdﬁ)t;10310t5f the (1m‘€gltlon/lcbbnpr1§1hlg\ll(/® { Ch@- Bke 5@1@Mdzc)f RNA?Bao(temophage Qp

with af ;l:gast elneotgrs‘t ma%g;q;nt %tGSBVhEW]m §8q1g Vlris_-i_jge P%FT!_PC%W} ghzl{x_(brgcteriophage
QB co?&gasfﬁgl?eo&ﬁ%%?%%ggﬁl%lﬁétnéoat ﬂlld%é(ms goﬁtfé?hﬁig%:ogrg%ega}mino acid sequence
as sct Yoy SEQ HD N(dd)l endBwheirbgaid tfirstl aetabhrment site is a lysine residue and
whereé_sg’%éq%il% r%sgglells (%&ﬁ Rt r%o%llfé%g;:%eﬁgg%elﬁ: A P@ﬁfﬁlwﬁ one
antlgeﬁ% é?t leépgﬁé'ge)conc? at?a%hﬁl@ht ME? whgre?ifgsald7atzl§as( Bhe %ﬁq%en is a dengue

antlge(l,d ,an<3 Hyhejeqh saBHz{):ngwdaImgm ((cdnptﬂlels dr—pref@’&lzl)y c@sﬂsﬂsSof at least
r 23df|oro4 dr oxy- phe .
positiyp o BBt B ok b ibiens Nk B JORCRRI BT B irus of
serotype-2, @ncﬁwﬂér&ﬂn%@f@at‘led@y Qﬂ@éﬁ(rg@ﬁ thl saflSitV&astbte sedd®d #tachment site
pos M+ H), 376.3 ; 1H NMR (acet one-d6,
furthcs 0ompryes koo ik rhsnkmh complitys 241, scPowb afachmepfrsite, and

Where]}l}_%%ldj ngar Esdass%_sted %o %119 -te Q 09 sg% Zl% F%%aiﬁ one peptide

bond, KVI&@elﬁ dgid setbnd &txﬂachmeilt; ﬁl‘éZ )s a é sltﬁnc{ eksbidueHand) Shefdin said cysteine
. 6Hz 7.03-6. 96688(m3H),681m
remdup F‘B artlgcwl;ly @@@pd plp.qi Wherglrbsalcbﬁgﬁe'l)tachglez}usr(eoeésocqups with sgd second
2 4
attachﬁ'\_ ?g@ﬁ bl%crné% 44 Ei)e/tg?cg%l; 8%?/1 élr és 1’11)1/1%5)2 ngg'Fﬂl i%l(} Il_lletero bllfunctlonal
cross-tiBlear ay B dn b éutheI: pmfm’eaizemboli-lméntlaf the present invention, said dengue

antlgersll)cfolng)%{ygsz%( E’é era mst%'_@fE > %d@tyé]ﬁg i 11@89%&1}1am I of the
denguz \%ﬁls(%eloh'g' pr%te%lé% 70@4a(15 H@ﬂn%ue Vl?l% ()fnselloﬂ)p’e 2. l_{)?lsar(cﬁher preferred
ernbo@mentl o) thel)rd@nmrﬂ@nt(qn, s@&l)deaglda @it@bn (c@dl,prllseﬂ od peférably consists

. IHz)... E 15 - 3. : :
of, at I:Iéﬁtfgo%]gpg 93{ ﬁ)]/% rogégmﬁlﬂe[‘”ﬁf thezdgwgézg}ls elivegﬂpe protein E of a dengue
virus dberdrel ?&4 2-fha ﬁﬁrﬂfé@ pdféred deerfbadim¥ht’ Gzt plesiht ilvéntion, said dengue
2, 3-di fl uoro- gdr OoXYy- phenyl ES/ M5 n12 337.4 (pos.
antigen c@MPrises o6 p(qferg lynganpipts afHatNoRst (Reséioa nletad 613 86 i IH of the

4 7.8 2 (d, IH J= |
dongiybihs SRyt s ol B of aegfe 27 560 13y
[00114] 96 { Preftddd amBodinnt bﬁdhe |pH;sep]t—1'<Z1V6nt10h Gh& thirE cdmposition is a

2-(2,5-Di net hyl -pyrrol - yl)-
compasgtmf o ile ADVEIHY | CORPLIpRE r@') 3 Vlryzﬁhk@] @aitiglegof RNA bacteriophage QP

with aéffe%{stb%?egﬁ%{ ﬁt‘t%agrﬁrél)%nt Slﬁe whnpeéé};%m@sr-?&% H%%lile(ofRNA'\}ragterlophage

QB comiprisdédnor ﬁh@ﬂ} reM)mbﬂﬂ)tmt cbik PRt AELH RN BreGonin® QBN Juence as set
7.82 (m IH, 7.46-7.43 (m 3H), 7.15-7.10 (m 2H),

forth 1?1 SHQ (I NOH) ando'wggre(nssa@ st atfechPnap6 sitesis Bhfpine Eeslcgg and wherein

said lys T%ZI'F?%%I(II;%/ 1§ pﬁ% {9{5 rlg )E%/COp eI}]ay Saoat fr_(l)_tlenﬁﬂ on[de(:t% at least one antigen with at

least OIQasfeb@ﬁi ttach@em site2 Wb s fat Qastl ol anBgen is a dengue antlgen and
3-fl uoro-4-hydroxy-phenyl ES/MS mz: 346.1 (pos

wherepy saigdongpic @REgen §aroprispes, qmrmﬁb%mgﬁ@fd at le%(pw:&@n 9 to 99 of

domaif 1P of e blgye i g BroB g de 2Bl (bl g7 88pe-s, and

wherein 6411]21) at Bastdor(ct antigdn WiB. Az )1t l&sﬁ&né mecdﬂd) att&hﬁﬁn’( Rite further
LH), 2.40 (m 'Zq')qaf’%l 10 %

comprisey ﬁ-lt%kﬁhowlb%??liﬂ pid ligey cpmp sqs| q%ci, @cgnﬁﬁgg nﬁﬁ]é?]ﬁn)i wherein
| Hindol e-3-carbonitrile R = 2-cyano-pyrrol-1-yl R
3-fluoro-4-hydroxy-phenyl ES/MS mlz: 343.1 (pos. M+
H) , 341 2 (neg M - H); 1H NI\/R (acetone d6 500l\/Hz)

-— o~ P~ P — AN -— o~ N -— o~



(s, 3H). E 158

| - (2- Fl uor o- 4- hydr oxy- phenyl )-2-pyrrol -1 -yl -1Hindol e-
w@2@andoei trile R = pyrrol- 1-yl R = PCT/EP2009/054856

2-fluoro-4-hydroxy-phenyl By MS mz: 317.9 (pos. M+

said 1)1-;15?16 ?sg' %soerg.‘)eg to t%le (E {t_grmprplls %r ?qglertge)ng %Xiwép gg%fl\r/g]hgeiotide bond,
WhereMard 3ec$19d Qt@achhrel)lt srt@ 19@ cglﬁern@ 'r'gsrdu@ ﬁﬁi \(fHérerln'ﬂ)ard (g/st%ﬁne residue is

artlﬁdallyzacided; falndowbemm)semdoﬁyqj hettwcmne@t (sBe n@tscbryelttbmtwml ewaid sccond
ol e- 3- rile but - 2-
auschdsen i 5 TR E%Ji) ol e VR S0y PeTeibly Sy hetero-
bifunctiohfl, c@®b&lidkdrNBISMPH. I ;a ]fﬁrtNYREée%r%do REbddimcaO U¥YHEk! present
776m|H),747(t,IHJ 7.44-7.38 (m
inventggd) saigt dengyengntigef) compuB:s( ¢ prefgyably cg@rs@sﬁ@f pHcastgogiion 9 to 109

o aobf b bt 2 SR 00 4, e SR g

anothdropréened @mﬂtﬁtﬂﬂ@d of thb@ysentFalént@npedid dent@d atk@iedi dosnprises, or
of the individual steps of that general nethod
preferghficppas of: faéﬂe%sheosgmﬂ Rdaild2 of d%WpHE§f thsodengpe yjrgs envelope

proterﬁEiX %ﬁﬁf; %1 egrq%fg % X ang)%ylp% 1S %@e f&%d@nﬁ)@%?t of the present

172 wer e prepare
inventang egidideggitecanGene carnpivies hadpréfeatbdy eonskst of, exleestipositiball to 113

detajl s of the i.ndivi dual e f that eneral od
of dorgiig e R dsbies VIRBeRkIPaL Pt B agsfiiny 15 oF Sbrolfpe.
[00119]bCMea BXa8PL L Smbé kP oPeho ré’é’@ﬁternQEﬁRﬁlr Qfle RSP G Ssrtron is a
Ceneral Method 1 above. experi nental det ai

compcrsﬁtld:nh@f fhndiwingioa lcosipapiag @f) 4 h’a’tls-gkﬂ paicleneft Rdd bacterlophage Qp
., a i cabl.e for the synthesis of Exanples 173-
with aai%éfr Psekirst Aftaeep = yhgreiny gpid yirug ik gartigls o zfé‘glgﬁﬁaa&@mphage

QB co?f{f_’?%@s offe d%tg%?rep eg%r§/1 Snarét Cpoﬁg 1§/o|te1 S Heolnﬁr t1 of tlfe] arrarlrcr:rgtagrndi sequence

as set rfblitle 1IRBEQJI‘[E MNO: 1 Ramd szlaﬁemmetldh )ﬂrst Eﬁ{aMBneﬂt zite 325. 1§sifpasidue and
323.2 NVR (acet one- d6

Wheregb é%iilzlysrne] r@idugenfé‘ gnaﬁ) of qa}_& feepngkénet% cogq_l))rote}n,z gnd7 (byoat least one

antrge(r I%rthza{'fi)leas? oﬂegseQHﬂld ht't'él)chmentléte( Whertd sarcﬁatargas( Bhe grhﬁgeﬁriga dengue
(4- Fydroxy phenyl ) -2 -phenyl -

antrgemHanqh d)dier@nysla}d -daugte| @ntgendcdmprrsphemy prefﬁrabiy consrsts of, at least

positi{rﬁégo%n?ﬁéairf a/l %Eﬁ.ﬂg( é%r@ggzér%ra %E\ge‘;l eFPl £ 9£_La (dﬁ]irgue virus of
serotyg@)%; an@t WheréinZéid dhleRtBne éﬁrtian zvr‘éhzsa{dﬁt 1@&3‘) ond se@dnd Atachment site
.86 (m 2H) and 374 (s 2H)

furthep cplinpl(ls@sw kst WRisHy byid 2“1115% PYINPIiSgs |smlo$ecendy pitachewng fite, and

wherel %@t@,lf%h é(sso&te%?éﬁaﬁqgﬁwﬁhé %’Eﬁg@nn%bm@%"é}f ol peptide

bond, Wherdit)said7sc@nd dttaBricm sifHs, a Eys28nd r&8lueMnd® Wherefn 84d cysteine
. (m 2H), 6.81 (m 2H and. 3. 77 és 2I—2._ E 163 ) )

resrdugf.w( agirﬁgr@Hy éﬁ‘éﬁ‘lﬁiy pncbwbﬁrgﬁwaldr Hepbp qchme)r i;‘fee%@gcra@s with said second

attach%l%ﬁf%ike( J[nﬁéOSugh“;’AQ @I)%%P&‘Bbf ndEoh Bzt enl%é?w%e&éﬂﬁo 1d 'i‘(l%t?ergo'zf%i’functional

acet on
cross-[imer iH MPH. Bd a TurBier praferbdd) smbbdiGent .of the frogenBidyentibonQFaid dengue

antige%rggglzp}g%e 6#@?ef%m?]éfic':_(?n'sistss'02f7at( P’]astlpl_ol)sftiog'&tso ‘ 0% Egrngirrldlll of the

denguér \En?us(gndgﬁtpgylgro?eﬁi FE’%@%P'de U)él Virds Bh%@ﬂéltyplefyjolln !mdfﬂlér Preferred
henol R = R2 = yl - 2H-pyrrazol - 3-yl

embodiment %@e@r@@o@rnvmtmwardmnglg ¢miggn cviprisgs, oft ﬂalrerﬂwﬁoly consists

et 0 s T AT .2 . 24-7.1
of, at %6&)[30(5)12185 %Gde A,?Q g‘ﬁ'z gr%mgly %f&he éegg%nkfug%‘%e?ogﬁ d)r%¢e1§§E E)E]«l dengue
virus @ﬂ'ﬁerotg?] 83In a further preferred embodiment of the present invention, said dengue

enyl -3-thi azol -4-yl -indol -1-yl)-phenol Rl =
antrgepw@ﬁmrrsm ot prHerablyl capsigls EspMSashpesitiead. o | bbef dqmna,m I of the

ol Bl iy Al . 5, 00
7.22-7.18 (m 2H), 7.16-7.12 (m 3H), 6.87 (m
2H) and 6.81 (d, IH J=2.2Hz). E 166

4 (2 Phenyl 3 - pr op- I ynyl-indol-l -yl)-phenol R1

'\



E 169 1-(4-Hydroxy-phenyl)-2-((2)-I

-met hyl - propenyl ) -1 H i ndol e- 3-carboxylicacid amde R =
w@ Z)ooh3026et hyl - propenyl R = carbanoyl ES/ M5 nif RCT/BR2004054856

(pos. M+ H), 305.2 (neg. -$81—+ﬁ; 1H NMR (acet one- d6,

S, 2H), 7.19-7 13
lﬂﬂllng) n %pﬁéefvedo@&??ﬁln@% of e %%t Ipygption, &3 fgﬂﬁthsc baigon is &
comp(;lsufb%l é]igﬂg]e fihl)en’éfél%gﬁl@rlé g Q)eé%hug’l é/ %ﬁé@p@i}r 1}I§ZAOFazcie_r1yolphage QB
with aE&‘abﬁattd farst afehiheffpote, wlkibrbni—&a,ld Qﬁﬁs-ﬂk«‘( paticleM-R ¥\, ba]:tdrlophage
NMR (acet one-d6, 500MHz): 7.68 (d, | H J=I. 3Hz), 57
QB comﬁrlspwne ar gl@re(lgaombllqant Jco@t Broteznsslpwng thezi-yml?o fqld(Sﬁﬂuence as set

forth 1&%@ I?nl\g(gzlg Pﬁ(} &/{E%/Iie_ﬁggal gﬁsé la(t&c érlxﬁf#t [sfae R: e&lg’é%e rn% ciulsiand wherein

said lyphrenydidi2is patt o ddd odcoinbyhanESSdVisrattin; an?uiS(B) 2t lepoone Mtigen with at
least e%sgg’(lsrgir a%[ga(cﬂl%gﬂt sl}/lt?_ gvgl)ef(e}ﬁl ls_lqiqi’\h'baw‘l[?le%\?t%}egaqg@g% i @ ﬁp}}l\glllze) antigen, and
Whereﬁl %15(1 aeti'%e (aml e@ 0? réf’g}ab onsgtslc?fzat least position 9 to 99 of
pyra ol - henyl -i ndol -1 -yl ]-phen
dornalol IIRof_ thxh dnqgue Wlms%ﬂvetdpylprptynr &zofl aldeygueESirdMSohtsgrotype-4, and

Wheretnaée&gi %pf%asé onoeo ) 36§hé§f 3(1 ﬁ?'lq% brﬁ%;sg%ol_rlkdye%}cplment site further

comprised -aliifdkr, Jh&én@aﬂeﬁhﬁlfsr c@) 156563a9dl- sdddhd atdchnfont 3ité,hind wherein
| H, J21HZ) and 2.29 E 173

said limkgy mr@sspmewdwydtb@)@iqm@mw - paifl jantipdre bg-wair B 0RF insptide bond,

wheregésélgq)s‘e(sggcg attﬁg@pﬁ 1te,o;§6 cwt&%&? gﬁ%%han%sxév%@_elﬂ)s;aldlﬁgfﬁm residue is

artificlafl¢ ehdued; dad &B&th)sa1d8 fizd §teachinicht, site 28sqdiateWith said second

7.22-7.17 (m 2H), 08 (m 2H) and 7.00 (m |
attachprgnt site through a hetero- blfunctlonal cross-linker, wherein preferably said hetero-

blﬁm(%t }_éalﬂn %gge-ﬁ crPeRYIPE 2 Fl( (%)ﬁu%he% Eretféﬂrefdl WAL AP the present

-carbonitri
1nvent¢&1), s8d JleBguer dnftigtmo comprigpcoyprefePably GdhhsE‘fd oS andezst p3§191011 9to 109
of dm@%@,ﬁl& ;\)/If Th;e%gg%;llrugbe Vqlg%eg pfpt@?ﬁ l% H]f azﬁgsg/c\:%tfg g serotype -4. In
anothe%"f)refe?mg?en{ﬂwlﬂlﬁbt of%h@%résgﬂlt %b&ntlozl led(déngﬁ#antlgen comprises, or
J=12.2Hz) and 6.43 (m IH). E 175

prefergiy c@ndiste b - d¥l ledsy dootan P ¢ 44hyxﬂ dowphﬁhyf yhel ddngmfd vires &velope

proteig & REF Hp T RN B Sgpnts Y gbg, ST b e eogy

invent{d€ aid Men%dé) anti #Eh AR ﬁ@@e&oﬁi@fe%l MMF@ZM aﬁlegs]t'p%sﬁén 1to 113
(s 95(m 727723(m 2H),

of dorrpain #1I pf !Llw d(eﬁfguezmus envcigpezpmsﬂlq Fof 2idengue Gots of sgptypad.

[Oﬂllz]H)IH %er %I'?&ig? &}1511%5‘) ?ﬁE tfgéreéer%% llyVeilp XS ) %yfﬂyrt §8F1é)o§}tlon is a

composﬁﬁfnb@ﬁ(ﬂhmlﬂ‘@dﬂhdﬁ cBRipripvE [(8) a Vﬂruwhkagamcle of RNA bacterlophage QB
N- Hydr car bam m doyl ES/MS m z pos.
with ag :ys_gstgm(en%l@t atMchmpglt SitEHWRVRIY saié v oneliie pa@gkgm-ﬁzI}NA bacterlophage

QB colﬁlbrlses]o&eoo ﬁ?mﬁﬁfnt %)aégroéel%g_t?sistlggﬂé tlée %mém gi sequence
as set (fB?fth %H)SE(ﬁllj @T(@ 1 1én({ ()vhet%h‘) salfff fifdt-AtaBBnéiD site il o 1{msidd fesidue and

D et I soxazol
wherem( aalehlﬁsﬁlmyesgxi;@nlylgm of sendl crl:@n@alwﬁ oty bioateine il G aeleast one

antlgerﬁ,iwzlth aotj%aDEnﬁ onﬁt Elsx1%nt_|_4 eywﬁeRr glcsg c% %tggag% EES)IBK%Z is a dengue
antlgeﬁ aﬁd (vl’/lherélhb sa1d7 dBI?gu% Qtalgem c rised,. @il prlef@8blyMondtds, of at least
(9 g 2. 06 (s, 3H. E 178 .
posman? oy 9@&0@3@9{1 II_IL of h%gwﬁygwé Fiyolone protqyeEhQf #depgue virus of
n [
serot)é &9 Q(rLd) \fvheg)rft%l & Atqeﬂ%t ﬂ%a&ﬁéﬁ} gﬂrlglisl%(gaﬁg%nf one dsoeci)ndE%t}a'\gment site
furthemcampd 2. a411(1]p@swhbﬂeﬂn khid 1BRE: 2orapregs stI—Be,coﬂd—laﬂ’thRment site, and
where(waléﬁylierggl%sggplgs (t%thasé:ute%ausi}_% galgi §1?1t918%n]_3y IEV}-%,%@] 'm%egpeptide
1- (4- Hydroxy-phenyl)-2 -phenyl - 1Hindol e-
-carboxylic acid hydroxyam de Rl1= phenyl R =
hydr oxycar barmyl ES/ M5 nf Z: 345 13 (pos M + H)

PN AN AP T N A1 1 RNIR o o, o ™ AANNRK A ~ N OA

d y[lle present



E 184 methyl 2-(3 ,5-dinethylisoxazol -4-yl)-
1- (4- hydroxyphenyl)- IHindole-3 -carbimdate R =
W@ 2®9/Msazet hyl - i soxazol -4-yl R2 = i m no( nmet hoxypeEEP009/054856

ES/M5S nfz: 362.3 (pos. M-l-—jﬂ)— 360.4 (neg. M- H); 1H
bond, %re(la%glgos(gﬁ?ncgpﬁac gl'\e/gl‘ri esls %qjstelge ggfld(ué gI;H)NhﬁW&l saigLysteine
remdué $s araﬁllallg a&&% and wherein said first attachment site a55001ates with said second

di met hyli soxazol - 4-yl)-1-(4-hydroxyphenyl) -

attachtnlem mdeoth-r@;ghydl }@iem-hxﬁtmmphgtll c)rasse]mdwr dehg®gin said hetero-bifunctional

cross-é@;eﬁ/@ %ﬁﬁmﬁﬁﬁfgglﬁf%%i d‘fgg %M;ﬁ met hyl agr?tto'%)msalg dengue

antlgeﬁ o%ﬁlp?lsé)sg o%ﬁkef@t"’lﬂzﬂ}l Jongﬁtsz?)fzgtn%%{ pglgl)tl(og’a) ﬁ)r_bl @orof &Hham I of the

dengue ‘(raweermeloros’mtermﬂ 96 xéa 2ONZUG- yrrr}s- pt (saromr@rﬂoxlyr another preferred

B

of, at hgt:positidn 3 t6 103 of M)rhalld)lll o'?fﬁﬂe éet{gﬂe glruM:nvel'd)pa plddelNNRof a dengue
acetone d6, 500MHz) , . 1.27-7.07 (m 5H)
virus @f BEOYPS- erq) a furthgpy pl(qf?rreziksmbcgh@gnt(%f thg mesg@fdn‘ie@@n( Qald dengue

antlgeﬁ%ol'x%}r%%s(s ?[])yeiféa%k p%/oranIS ?f a ea?\l'poﬁltlglrlolxglo }13 of 0 arngIH of the

dengupheny br)veldﬁelpmteﬂne“:- 3f a dargouo mrm osvratepdd.=

[Oﬂllé_sﬁtwgél :@;relf'g#r%r " l éljné%ll{)g? tEF _pr%édr o %%(%1? aﬂ‘ggﬁrswompﬁsmon is a
compésﬁldﬂlvgf GRe Eﬂbv‘%ﬁﬁ’org Qon@ggﬁwgh()a) a Vl% fuch f!ﬁ'ficle] G|F‘|) RN )bacteriophage
AP20$ vgj[h @t gé'as( rone 3fst aﬁad@ne(nt sﬁp,Hwhgtegl g&tzl) Virgs- Qlie (pagticle of RNA

bacterﬂb%a%q_ééég %@r@es ong Of rn(gre 1reco'r_|1)1b1nan(%i codt protgln’s ha\lf_ljhg the amino acid

sequet(o%) aleet el @x BE IE NWQQOKMD Reaedin s&d (fdst@tdddichttbiRyira lysine
-yl) -1 Hindo carbOX|mdamde R =

resrduQ eﬁétwi;erern Harﬁylwr@e resrcyl.e iR partnefigagt g ERIMeahTent dostpin; and (b) at

o AT B e o SR o nisn

a dengueZéht{gml aln‘d) wh&eﬁ@sa?d ﬂl@ngum an8pBn comp@sesor pidferably con51sts of, at
nf] éIHJ30H2)588(m | H)
least %1&10@ 99‘@ 9(930 @q}am EI 1) ghe engue virus envelope protein E of a dengue virus

of ser{)jtgf) &1hydr @ élrgﬁeﬁ (jJ it lgas( %nggﬁt%e% vixlltﬂ_léeﬁéf aftI ﬁé s)licd:ﬂd' dtfdchment

e3car oxam Hpyrrol-T-
site ﬁJcthebranmdsesES/hNEernWhereﬁﬁﬁldlﬁnl(ep osmpies ski)d, seE80. &2thc{merg .site, and

Whereiin g,aid -}m&g tsrﬁlss%—ﬂte -}0 gboe grﬁm?pbls sail_iQSa'(lﬁgeq( E& vrlzagp @gone peptide
bond, (v&lpi)erélﬁbsaldﬁsegg’t%c{ Q@tac-?_ll)ﬁpent @telﬁ 4 bystdifb rekiitic4hkd whercdHP séiflcysteine

residug i @irﬁhllabif eddedg anc'éwtierle&t Salyd fisbidachment §lt€)aSBQQlat¢ﬂ:i‘@1th jsaigt sccond
attachﬂgegt eno&riug'hsa fle&er? g)gtim t%ﬂlni )ébaozsg-gglﬁ;e yW}lﬁD\?&} Qre(f%rgély q\%q hetero-
bifundrbnall ttodVRnkdeDis SMIEPOMHz) : fuﬁhe}zgl(eﬂérrddl‘%mbadlﬁ?enV o 7the present

(m 3H), 7.02 (m 2H9, 6.86 (m 2H), 2.24 (s, 3H) and
inventjong galgsiengm antigen gqmprises, or preferably consists of, at [east position 9 to 109

o o 3 B R s DN A YO 1

anothd?ZprGfeNe&l}ed{hmﬁyﬁaﬂ bﬁﬁhmpd@yﬂlt IS nsaid c&ﬂ@uelQnt(igMSconMrlses or
n 1H N\VR (et han ? -d

prefergl@j@ IQPQS)lsts 9] gag I%a‘ﬁg p@qq)mn tgdlz o opHn EJ—I)) th? c%ggtye yius envelope

protelﬁ 'E oﬁmen@egv‘}m(s ot s%x@cypes} g mrthkl}'%refe}reagengﬁodnﬁ&t of the present

and dr ox
mventiong 4altiyidnguequgng{ lcymBrifcS, erma’efeydbly mbﬂsmysr afz ot LeaSIt -ppkifioh 1 to 113

- b d d = .
of dorkill i S eGP RS R Qi dlBspc B AbHObgT !
[OﬂllﬁS/ﬂYSd W Ferr&f8mdEdinRA$ -of Mhe ﬂsten‘?’ﬁﬁregﬁor( N@Y- ﬁIM Cor'ﬁ'gjosmon is a
NVR ( met hanol - d3, 500MHz): 8.10 (d, I'H, J=8.1
759(d IH, J=I. 9Hz), 732721(m 3H), 7.08 (m
2H), 6.78 (m 2H), 6.14 (m IH and 2.02 (s, 3H). E
193
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of the individual steps of that general nethod

applicable for the synthesis of Exanples 196-210 are
waele®menshzed i n Exanples 1-4, 8, 16 and 38-40 abP@UEEPH09/054856

196 -33-

1-(4- roxy- phenyl) - 2- phenyl -1 H i ndol e- 3- ca lic .
Comp%% QX i‘epﬂé’ﬁgilol}?cez‘@%iﬁl&%)gy BSY iR ﬁlfez pargisly # m.baﬁﬁeﬂophage
AP20 5 )wit328-1dast B89 fit¥ afhohmdiVRe ( 3G6EHD %afaﬁwréso@lw'%)lﬁicle of RNA

8.31 (m IH), 7.38-7.36 (m 2H), 7.29-7.24 (m 4H),
bacter'mphage( ﬁqP2[)5-|)cpm‘pri$q_s FnO8r (mre 3pi)orrdqin|atﬁ_®gt pmteiﬁ:H):onsEsting of the

. 197 : . ..
eminoACydysegueges g 3gh ol B S5O NP 1% g 3heieiposid Arshgtichpmpte is o
lysincltedidile) anldR kel s gid Iy i RROMME ista@thfcéﬁid-recomblnant coat protein; and (b)

3, 5-Di net hyl -i soxazol -4-y

at leas;g Of¢ aEgsnAviHY ¢rlessy opheagpnd ggcigyglem sitc, gyremn fapbat leagt ene antigen

isa dgoggi %%tﬁ%e% é‘;l?gfl}e% s?tgzgenggm'e\'%e%c%t\‘%gﬁf %‘r IPEBQQ%%) consists of, at

least pbsRibn ®. DN o dodiedin 112 oI he( dengdtyiranchv2ldpé pisieinIEHpf a Bengue virus

198 . : . .
of serotypes I sang W.B%l’ﬁlﬁ sajdsfxlgas png agtigen| with i g fegstangypasandhatigchment
site fugtﬁg%’ (gmrérﬁgéy Fﬂﬂk& FhERMPY ﬁ?’hl‘ﬂfer @Sﬁlgrlé%s Said second attachment site, and

| sokazol - 4-
wherer §did dmberd ishasdo@atyd pxheltw(: -tEBhiMSs of zaid Mbtgdn Dposay & enc peptide
bond, gl)/l@ﬁe?ﬁ? g'al%i %ggr%i_gtv@;hﬁgf s,i‘:cle4§ a({:ys(te?}{lf tregsn d%}cj 2 gllr\éll_rllz )sald cysteine
residud - 15351111?101%15\51 @H&ledz 'Eﬁdl_l)wﬁer%ﬁl s(a'fﬁ ﬁfsz)ittac@lnf%ﬁt‘ ﬁte a%sc(diﬁteszmh said second

attachme(ltz $i8> tl:xrcbuglnoat diewrmbtfuMIpn@ih@ngsl-l)n@r (@h@eml md hyﬂerq -bidunctional

Cross- g%lger %&I{Pﬁ/ H 0 O|£§f o Q%&erlngnt 0% the present invention, said dengue

antlgeﬁ &n@rlfséé«l @F @ré&:ﬂﬁ]ﬁ@r MB@WH‘J LB/ Paitish D to380 &f (§@sin M of the
383.2 (neg. M- H); 1H NMR (acet one-d6, 500MHz):

dengug \31215(@1%10[{;]6 prefeis iy pf @7 dgwzug. vigus( af sgiqfypel. 1171 gther preferred
ernbo% Sent %ﬁ_ﬁé p&@%ﬁ%@vent%n?galdzdeﬁgue( ;trctlgeﬁ 'é)om%?ges? opgrefgt’a% consists

of, at leagt$oklyidh Oxy-1ph eﬁylbﬂlaia I(I(oZ)th@dmgeayiﬁls tikelopd @réted-E af b dengue
oxylic acid R = (Z)-propeny] R = ﬁdrox pheny|
virus (Efgemth }- Inog ﬁurﬁle{ ﬁ@errqq qmlp.q)dlmggtzoflt ¢ @g‘éentl\ypveqtv)n said dengue

antlgeh“@rr(p?ﬁ@st QR or é*g‘aligp%%‘)s f8a121%as(trB Sl{tild)l {o ?ﬁS g orfilthe IIT of the
dengu Mjrps éimélbpgirotbﬂﬂ)li oba %g(@mvwhst—bf snatyfe- ﬁ)6 ( dd :Il(:

=1.9, 7.1 . E 201 . . e
[0012‘iL ]I& W@Ifed‘%)% 5>nt20f( t(hg)prﬁsteab gﬁg&,‘pslon the serqpfl £omposition is a
compds@tﬁfnbgf(ﬂié_ ‘i‘nv@ﬁﬁ&’n Bompflﬁ}l\ll% F’(‘éﬁbﬁe{z‘ﬁ‘ﬁs ﬁ(le— %Iéﬂaléd?ﬂp)flﬂ\f& hekiophage
AP20$\||\thl( a@é@@h@ndeﬁrs‘f,@gmhp)ent $1t2,0w(hme.111 H)ud glrQsAh](qnpamq)e of RNA

bactertol%%agelﬁﬂ’?qsi( ;trl,ﬁ 1)1'1_‘6 0y arﬁérefeggxzttila%ﬁ %gﬁ(pn%tell%l_qlgvigg %f"e amino acid
sequelﬁse7é:§2§et f&“[h?@n? SEQ( > hyd 10X ¥nd R@biin sad (fést aeichmkntdiRPrs a lysine
| - -I. Hindole-3 carboxyllc acid R =

remdug_aﬁétvﬁwrel@ saig- lysiap ygsiqueds parfyef widy rqsp@itanEaprofex; and (b) at
T A S—

a dengueléht{gml drid) wh@reﬁﬁsaﬁd‘ﬂieﬂg‘d}: anfig&® cqprisdhl) or ﬁr.ei[e?a‘tﬂmconsists of, at
75 (d,  3H, andE, 203 . :
least nosxtwn ﬁyferw da%wl)l S5 Iopgphyirussvglops mroteddf ef 8 dgague virus
of serptg?é’ b' &l@%h&eﬁlsaldzat%éslﬂﬁhe Qllltllééh Vath saﬁ% hy %&%e%eg‘d}bﬁ attachment
MS mz: (pos. . neg 1H
site ﬁJNh/R c(mnlmsemehdﬁer %&Mﬂ@md Rnl&i c()m[pr1$dsi)sa1d7se@3¢1d(att|aclﬁh&nt site, and

Where}n'_ﬁald )ﬁ%@ rﬁlss?q_é’[edg 0 the E)memglpﬁss 0 sggzag%ge py Véagrdoflo%ezpeptlde
bond, (v%eréiﬁ")saldEse@&fd dtdcAmiA§iRx - PBEhS rediducZind wherein said cysteine
-met hyl - propenyl ) -1 H i ndol e- 3-carboxylic acid R =
(2)-1 -nmethyl -propenyl R = 4-hydroxy-phenyl ES/ M5
mz: 308.1 (pos. M+ H), 306.2 (neg. M- H); 1H NWR
(acet one-d6, 500MHz): 8 24 (m IH) 7 26 7.21 (m 3H),

-— o~ PN — =N



E 209 2-Brono-|

- (4- hydr oxy- phenyl ) -1 Hindol e-3-carboxylic acid R =
wWhe@on3R6et= 4- hydr oxy- phenyl ES/MS mlz: 332.0, BSHEP2009/054856

(pos. M+ H), 330.0, 332.034eg. M - H); 1H NMR

remdué?ﬁc;arta glgﬂg g@(ie%go gf}gﬁremEsaﬁérst atta%ment site 2175sozccl)atésmwitﬁr E?lid second

attachllﬂeﬁt451w gd’r - RNREYS bifnRWnhPbrdss-linker, wherein preferabl said hetero-
-yl -1 ol e- 3-carboxylic acid R = pyrrol- 1-yl Eé

blfuno@anftioxISDSEBtﬂm  2MI31911 5 (fpuleer Meoferid, e@badib@n( mefgtheMpresent

inventéqﬂmsézigb]dgngwc&(t%%lgtggr?lm_lseé%ﬁr Pr&icy: }%C%%@%%,éfmﬁgelagt’po&ﬁ%g 9to 109
of dorhafd9HT 0P ého( 3ngdENviaB&nbel8fe piBtciRt of BX@MRLE vA&d of serotype-2. In
Exanple 2 11 bel ow was prepared accordi ng to General
anothquenraisered eafthwlenentlﬂf |the pprseRtmarentiong etigj desges agtigen comprises, or
a r I h I fo
preferlillﬂg c\éhg e S’I ;tefg t E{)(sﬁtlgﬁ b t(g‘i[ff a? éio anlﬁlfj f idﬂe%@éa ﬁ;&lseénvelope
proteid ¥5of Q.Geﬁ?giﬂ 3840 saﬂﬁm& 2. B anfulrthsr ﬁrb?er&ﬂ&nﬂ?@@lﬁfﬁbr&%f the present
] 212-228 bel ow were prepared according.to General .
inventigsy, fyd denBUSANEIZCIEGPINPESSH e?! Rrefsradly a@tszeﬁtq of, gt le@ﬁéosmon 1'to 113

[ I : I f~or
Ofdmhﬂgﬁgoﬁt é??é oi enbg?%s&%&%ggé) are escrf%g 2?
[0012E]xdrrpi psf@rod, erﬁbocﬂ.tﬁienth&lf tha (pr&8ntl hvabiowve . IMASEIONE cornposition is a

TI ONS FOR THE TREAT NT OF
compqses ?%—II%F?E@’—V CR{I¢ SOPRIITRE 9 @Mﬂc{:e-rﬂgw[%ﬁ‘tenophage
AP203% Wlﬁma't QBast Snk nﬁltsh %ttﬁéh%lle%% s2k, %@fe?ﬂ REid PH- 1_%_}%6 heictdof RNA

i munol ogy, nol ecul ar bi ol ogy’ and vi rol ogy.
bactermhegﬁt APR0P reovipdiess cdrposiare apeombinag et poMigos iconsatimg of the

i) APLIRSE S 6P TS bR PSPl e

lysinc GEYIRRSAndI vatitEein Y& Y9 ROIANO R fartTSaRINdcBIh AR B fré@in; and (b)
conpositions of the invention conprise a virus-Ilike

at leash ap¢ ptigenorithngf IRINACBRECER] BiivhAgenBH., aiherleeawd #frlgast one antigen
n e
is a de%%@nl—: g&tnnge e({] %21 renﬁlﬁélas gg\g %ﬁﬁ ?]1 cgorr]rl‘ﬁf}%as err%‘ggrl &)%Flgts of, at
least Iﬁ)siﬂioﬁwntp %e foll oneinp IS iotf ltlmnckenguacﬁumanemisp q;scbtfamom 8f araldngue virus
phar maceut j cal coppositions i nduce efficient inmmu
of Sewg?san%@sw fr‘rﬁmp%ﬁrct Hclggsh pnaARtigsaayith sdpghisay, ongrgFErptiachment
site ﬁﬁﬂﬁ@t‘ eﬂa’)ﬁeéay ﬁn?ér %ﬁ&%ﬁI %l(?ﬁl'ﬂ%r @%g?%%Esfd%%P&ﬂsﬁﬁcﬁﬁ&lt site, and
direct agai nst  dengue Vi rus, er ab| y agai nst
Wherede segdi dinkkerr wsassdimand/ to e Gftelsmnmt ypesd lantigert by Wrysof diepeptide

vention furt row des. net hods of reat ng, . } }
bond, vHefsta 8 .%ﬁ@%ﬂﬂ mﬁ%ma %aysgeﬁ@ af‘éMIH d Wi sl cysteine
residub¥s ¥a¥icRfly agdddy 8nd WARIZAEd ARt 8@ahARht gelms&ldtéé w#h said second

the dengue virus envel ope protein E, or agai nst
attachmqmj geenthl;oughag feterasbifimtiondl. crBNaMEROUNIEISR SPME hetero-bifunctional

cross- RIS SV PR PiTert & i BReted B G B Bl paig deneue

antigefi 398 ridés, e paferab @fn&s@mle@@%ﬁﬁnﬁﬁ NP’ of domain 111 of the
henorrhagi ¢ fever (DHF) and dengue shock syndrone

dengug pgg)s, cragiPPRORTEtoih dh of Godendieayiuse 8E teipiaie-2. Nsenother preferred
embocgﬂlbﬁth)ﬁ glt ﬁ)ﬁr@eﬁ ﬁfélgfgotn?bu%il&n %ecgtgfgseﬁ C%H{ﬁ?g%s‘gtﬁia e%ferl;a]bly consists

of, at RAfgokiEns O tt) hé2 b’ﬁﬂ@’nﬁl&ﬂﬁl offthe dalgah—ll%lram ehvidEpe pbeinal of ¥ dengue
) gﬁy be reduced to Ies an 1% f Hh | ost body fluid
virus @I‘ tﬁ%

PEpt-ackg Bifther arf‘sf? YRDodRgnt i Ws%dﬁﬂ@t\?@c%%‘? dengue
antigeh Sofh ésqlé)'r tp?ef&%ﬁ SndREYRL by leﬁﬂ?osf@ﬁﬁ i & {PHBHJomain IIT of the
hro hout the tropics. Since there i's no specific
dengue veas ntmtopa\;mtbmﬂi ef a térzuonirys ofdchagpd-2. control dengue

is to co t he nos 003], Denque v ses bel on
1001298 ek SRTRR, SBoRPRI o She pEes o By B The HRE cogBpyon is a
compds@icit 6l title NBUALSE PRSI (@ F ROV ¥REBKAL ph@ict) of RNA bacteriophage
Fl avi vi ruses have a di ameter of 50 nn1and contain a

singl e stranded RNA genone that is surrounded by a
capsid, a lipid bilayer, and an icosahedral shell on
the partlcle surface nade of tmo glycoprotelns A

o o o o o o .



structural proteins in Pichia pastoris (CGprME). The
buddi ng virus-like particles were checked by SDS- PAGE
wa@paotis@psm ssi on el ectron mcroscopy, where tPENEP2009/054856
observed spherical struct s, whose nDrphoIogy
The virus-1i] |cIe

Senb viri
AP20§N9Y rsr At ﬂvmt Sitgn Y hges e said) @ ﬂfﬁh@a@@le of RNA

bacter%ﬁlégeaAPZOﬁ&bnﬁms'epggé @ISHlOI[GQQ&me\{hE[IH Sodtipk&eR@hhlifg 8% amino acid
(VLPs) of parvovirus B19 (non-envel ope

sequelsienzgal et Sontlamd SEQDNA NO11Qs ynd avhesgim gald)E”Nstzatglpbmblﬁti gte is a lysine

1r651dueY ee%@%%%?i llflglfel%fregsi@aeng pg?tneggs%rd;ggg%&@g?%% p?on[gin' and (b) at

least d@ F&htlg@ﬁwﬁﬁ aflRARIoRe sédondRetadigent Witd, WiRRAGH Bai QFRIAH dnkelantigen is
of the envel ope gl ycoprotein (reS|dues 352- 368 and

a dengpeamigey, e wheipwpiaay dencas anbeghbomBMIcsf eispisfsaldy cgngsts of, at
n t
least pglsf %neg[tg%\@e flc{bn‘?a 1? § Z)rf ;c]l*?e( c%gl e bﬁu%ﬁ@)&%%ﬁ%{ngﬁ ng%engue virus
of ser&ypé- Gsaﬁidwhcﬁrem%id atdlSas@ oh¢lahtiEn prich edith at Rasthehe second attachment
hepatitis B surface antigen (Bisht et al. 2002 J

site fuBihéft WPS a Yokgy wherg) saidsipkercpmprias wiidrireud atielmepysite, and
vel

vvhelreﬁrI ect T elbisl %568Tt%%g? %né tgliﬁ‘ﬁgﬁ% t8 gé;lasa‘ﬁg erf By C1)%{}%"190% peptide

bond, wdremﬂmsmdrﬁecmdahtxﬁadhmenbmealsm ngpteihe r@ld]b@[‘fﬁlll(h whtretke sgd ecysteine

s SR R e 5G] B b5, Bt id s

attachfr%fé{gﬂe §;’1'(té3i Iﬂﬁ‘rr%l{l)@{nls @2?teg§ b?fuﬁ&id‘n@lv @ﬂo@ﬂm&’é‘c Wh@l%lrp %Métgﬁlglesa'l@ hetero-
blfun0®5n'c115 gmiﬁ_i_l)lkerswl\/w Oan T&—EulttWEprIfmd[ @@@pdmnh afethe present
und .t hat inventi.ve co nd v
invenh 30 R ek KEROIVE: GHRETIIY SRuTOSr E0REBrifgn o 0 100
of do@hindOIBF hd HdngQt vidie eﬂea@%@ pMitéiHE N\ied@Rhe Rt @if Redotype-3. In
or an antigenicfragment thereof are not only capable
anoth%fprpf@a@émgwmm@n@ rtbe porseisingeions said clegeec vntiges comprises, or
prefer?gelg %oﬁ@%& Btbttt%agt EOSI u(rj(t) h(z :l;f}g)rég 'dgnﬁﬁlr H Sflo}%rde?lgﬁé Ql?gy envelope
protei @Ubf aldezdusgviagrguerotypet® Thra fﬁlrtaqmpre%fbdﬁmbmhment of the present
hbutrallzatlon test (PRNT50), as descrlbgg in Russe
inventggn, gaid dengie E{Ilj](galil RAMPR$Csy (Pﬁﬂfﬁ cepistHef ably 6§t posmon I1to 113
i
o P SR PSS
[00123)t Ihemptefamal Embsdingnt af thepressitt myventivey, eha tisied domposition 1s a

vi.rus-lLike.particle is virus-lik article.aqf RNA
compgSiiato | Shr B et gomphisiag daigsiﬂ%ﬁk%ﬁntﬁ% S, ROV shacteriophage
AP20§ QAR aPNEass WO NErsAlatt AR LitS] Wherdh QLRI PirdRlilh Bhrticle of RNA
| east one antigen is a dengue antigen, wherein said

bacterw@hggfe AR gempriserppils @5 nadre |recosnbipak i corb prodeing cawsisting of the

aminoGRRF ey o Oy RPE P! ML FY ShERT i hEy YoM s

lysinc@8&difd dnditwiathéin Sailddy e fcSidbt isqe: sreelindcahbiasd M protein; and (b)
site. In a very preferred enbodi nent, said at |east

at leash gae anftgegerithnpttipast apeisegend é%@b%ﬁ’é@eﬁ’@ﬁ@maﬁaﬂ(b%ﬂﬁ@npne antigen

isa d%l‘%gg %?% Lnicﬁ&zh%mo%g({ g%%lﬁé%nﬁg& dé ﬁpﬁr}sg no? ({onsmts of, at

least faitidn G0l Nofl domadit 11 o€ ticbedwpigtee v1rﬁysmempelp®¢temm of elden@e virus
is selected fromthe group consisting of;

of serptype-g¢ andyy ?fé’ﬁ‘g%ﬁ‘@t ¥ P8 oBngRIEsP e iph Ste |ahleestd%nea%%wgﬁ§@chment

site fubthblS rlséfﬁ Ah¥REwWhdrein(daid hﬂ&? %blﬂ fidds sQd ste&ﬁlddﬁﬁgﬁkﬁent site, and
virus envel ope protein E of a dengue virus of

wherege st Yip&er2is E(Slsoalate«ﬂ oorghenCHedmiofis bheaidemgpen by ey of one peptide

bond, gﬂ@re‘(ui? \%%dp oL e (1,1 Qtlta}%lh%fgflta fl??e I gag E%V%IE% ?es?iu S %Qfg v%]g%_m Said cysteine

residuB iL4r@FiBiafy QldR, dRNAUSreM JaitB iRt a@RhHeHPtedassdPdshlvith Baidt second
preferred enbodi nent of the present invention, said

dengue antigen conprises, or preferably consists of,
at | east position 9 to 99 of domain Il of the dengue
Vi rus envelope proteln E of a dengue V|rus of

e oy Y Y T o "



second conposition (ii) conprises a virus-1like
particle of an RNA bacteri ophage with at |east one

wo peosti3@st achnment site and at | east one anti gePCTEPIV0E054856
Ieast one second attachnent3égite, wherein said at

| east. one antigen a dengue antu onpr i
attachpepl ggcy r?}lgélo?]g‘ﬁ@f‘? ﬁ@‘u iongl CrpgszIdiK bong?rP@n 694 Pifergbigynctional
cross-gﬁl{@'l@SMﬁ)H o a trkiehed ﬁf&éi?edvérﬁﬂb?ilrﬁ@ﬂ/[@f PREBIAL ﬁl'V@nt%nogalé dengue
dengue virus of serotype-2; and wherein said t
antigeo mwpmsnscs, on p(@fﬁnablycmmlrstssﬁs atalegdtrpesition etop H0% Df: ﬂ@n@m 1T of the
an .RNA east on
dengud YEDLHBARS RERING: & 3 5HcoRE Al RGBTt Hnapnqthsgspreforred

embo@RRNESCHR hrafchQHR RN, Shitl len¥iteiRiden S@hiriaés, |o€?§éfet@ﬂl§' consists
ant i gen i1s a den?ue ant i gen conprising, or pre er ab

of, at k@@ﬁsnosmpﬁé tofl12 g d@l@a@tﬂlpzféh@ flengug vires oovelpeduetginnE p%/ # dengue
ngue eif
virus (\g/)if sreaélc(s? § sglra Furjcheygre%ﬁlegf v{ﬁ@ rdgﬁlgrtltséa : ggfp?efserﬁ 199&191%% said dengue
antige@ QOPPSistd, @R p(&fb‘l)&b@%@l@ls&&ﬁf at Mhstywsitiokel patt3 of @ombindll of the
RNA bacterlophage with at | east one first attachnent
dengug jvirds giglope PrfaigtE ehedeisue yEHS of $FOtHRC-Peast one second
t 43 |
oo SRR St Lo EREAD b, L SAE0nRE BLAACEnkion s
compco:sﬁt;onabf Itl&asﬁvepn(m tcompri9ng qaPa mﬁ'usdknkmpmﬂclel oDRNA doacterlophage

engue Vi rus en eIo rotei.n E _of .a dengue V|rus
P20 S SN 5o dedpt ogR e SRes b R et o B I BreBle of RNA

bacterﬁﬂ)h%bﬁg @Jﬂlﬁ%@@gﬁ‘e Mor%%&n%mitﬁ @§e§t p‘?&@m@‘ REVi8E heWmino acid

each  of said first conposition, said second
sequelwmomt tfomdin in §E|QJI I IN@d9c mwﬁteum said fstsatfaghmontr gite is a lysine
i ti.on nke g at one fi
resicud A SRl e Feai® BT bt o B2k B GRS b Pl By ©
least dnélahtigén RERGEIcafont REcond \e@REHnMt kitc, avHEaGS kal@ at lcast one antigen is
conposi tion conpr|S|n8 or alternatively consisting of
a denguecyriigesi andowheseint yaed dengsAtandacn PQONEICs ACK Dicfaelly consists of, at
least p%%ﬁ’%ﬁb t%f99t &ed n{h\ﬁ? 'ﬂﬁ o?@h & n%u@ 01?{1 tgpeg)%tem Eofa den ue virus
ositi'on conp 3 nposi vacc
of ser@t@ﬁef}@saﬂd @her@fn §ahEatI lla/se ﬂhd& @mgeanxzhtl( kaid at least one second attachment
harnaceutlcglly a ceptable carrier. [0016] A further

site fugpfaeqmpgiscy hankeiv BhercEsaics! l%k%é?lﬁaaseéfsandrS@%dr?étachment site, and
f 9

B IRBE) M8 Y O, CIGHEROUEALEREGRRBDSHE o g poni

bond, metehonl seidngecorsd agpchcennsist srd ngstane lremdmo hiodyiwhatdity said cysteine

fe nt of the co ition, of. the vaccine .
rosidug G DAL I e DL HRADBTE i SSRGS 5 second
attachﬁlfentt g HRYEMN b Ridré- bﬁﬁnéﬁinﬁpkroséﬂlﬁlﬁ&r ket %réfetﬁb‘lmld hetero-
[0017] A further aspect of the invention is the use of

bifunctipealc orgpebinkdrors, SHPH.hén veaduithec prepasddt |ensf@0émhho rofofhe present

inventtioﬁlg ﬁg%gglg eﬂl&fggtgf;orgp egis :%%é{g%{ﬁ{l%tpgqes}sé ﬁgﬁ easn[ posmon 9 to 109

of do@fml NPbathcoferzne/ Vafus Rhevepd bReiffE de rag&tfngﬁ@waﬁs ol 8B@HHc-4. In
henorrhagi ¢ fever, and/or dengue shock syndrone,

anothgyr reteprad [opntiodimagnt 04 they Presppisinveitione PHB| dENEye anthagRegoMprises, or

prefergﬁg‘]pc§1151$t‘s foT' rdt I'fﬁa{st @c?sgtgoct% %Qé &ﬁ@%f 'd?ﬁl%ﬂlt Hf)gf 1% &ettdgue virus envelope

protei IEadsfmdemgersafus adrspasyicth ﬂn@f futrther plmi@feﬁl ejiﬂod‘dﬁrheﬁtﬁ the present

treatnent, anelioratiaqon and/o q;eventlon of deng

mventf%]v 831 dgpes ARTIREREPMARIS O I EeFably, RRpSéHts %lfeﬁbl?éstsn%léwen l'to 113
[ I [ ED

of dori B 8FRhe o8l SRR\ clof ?’d%l?%o&fs]d&ﬁ%iﬂgﬂﬁ’és?ﬁﬁ@w-

[00128} Heravpsderraall d:mbﬁhtmntcaf thenpkesanit emtanfipg, therfosrthisedhposition is a

comeB§ B R S SBeTFREI AP 3 2P R B LRP BV rophees
AP205 RYien tak qgasb%‘n@nﬂ@t alt9Gdnt Adth UvaBEcin ThR VRiMike partlcle of RNA
"adj uvant” as used herein refers to non-specifi

stinmulators of the i Mmune response or substances t hat
al  ow generation of a depot in the host which when
conblned mnth t he vaCC|ne conp03|t|on and

. o " - g, o "




response and/or cellular inmune response |eading to
the activation of B- and/or Tlynphocytes. This nay,
whoweasnel require that, at |east in certain caBEFEP100E054856
anti gen contalns or is IlnkEU—to a Th cell epitope and
[ [ uvant . antugen can have one or

is. gi nor e
bacterémh? 2\2’295 COGMPEISE. BRY PbFRAY ICenrRbIayK opt rqteiny EpRRipting of the
amlnora%fde&ﬁﬁglcfe Qis @Q%ﬁh P SEQGI@ NDO19, Bfld %El%lﬂ bad fitdPGttachment site is a

antigen will preferably react, typically in a highly
lysinegedidist andthmm enid lydincrepidge maﬂeﬁp@ﬂdnccgnlanantl@odypronem and (b)

d not Mﬁth ant bodi.es
ot s e SLRB RV 5t B Ran e Ede St FheRl SRpEY G ghe antigen
is a déi}%uél Sﬁ‘ggéﬁeﬁlﬁi Wh&%ﬁl Sl B Gerld@e ﬁhﬁgéﬁr &ﬁnﬁfse§ Y @E@erably congists of, at

i ndi vi dual anti gens. The term "antigen" as used herein
least posisioa Ot 3P @fec¥0émasn 1l o4 ﬂtfefﬁ‘glg@e ey epeislopgipeeteinE 9hp dengue virus

e
of sergtgﬁg-ﬂéar\ﬁ/{]\gr\d&%gﬁ sﬁ{(f gtel F %ﬁt;/g%aéﬁ%l{ %ﬁ$ Iafl[gg#t%%% es%éoenﬁiga&teachment
site mwhémeonqmsei apek@r @henem daidlinlan camprigsnuid sc@gnmathment site, and
thereof. If not .indicated otherw se, the term
wheresr, pai¢ d]@her BsassREdch de dionCemrinpg, pf |S?gfi géntigen ppavay of one peptide
bond, Wzl{eyecin I L 58 eegﬂof %%elc%‘xféﬁpglf’é pede s@elﬁ@ ?esllcﬂl%egﬁd Vherein sald cysteine
nposi ti ons Dengue an I gen: as used herei
re51dub hlseamﬁcnaﬂy dedgiyendawheigensaid Bfsenachmedosie EISdeldteSDWlth ka&id second

dengue virus envel o rot n E or to anti
atach R i SOt DEITO-FITUIRE P B el AP Huhgeiro-bifunctional
cross-ﬁﬂﬁér GEOMPPITR b %ﬁ‘ﬁle? E)re%t?é‘deén%de&QQﬁ'ﬂ?et p?e&fnt gl@@i?tidﬂl kdidl dengue

of the dengue virus envel ope protein E of a dengue
antigeyjcogpriefs, Qerpmfy[pbl-quons@tsmfy pfel-eggt m@m@ny)pm B9 of dornaln III of the

nt| enic fra nt .t he
dengu® iRl BRafone SR A of 0L el R Plontp el iy fmflerSpreferred
embodlfn%ﬁteéiaﬁlbé)r&féﬁﬁin&bﬁlcﬁi shigarhg@f alﬁig%htdoﬁ@rlgest Or PBferably consists
osition 9 to 109 or position 9 to 112 of domain I

of, at igpstinesitige Agad 13 iof demaindl offbe pengueviuEcnvglapedirefein E of a dengue
virus &F %&cﬁgﬁg Llzllnr i ohg? ggelfg‘{ ch &Hﬁoa%@\él?tl ?Ofﬁﬁe %&e%grﬂl IHV%:H‘[fOﬁ %1d dengue
antlgeﬁ rcoSBpi gty @e-pﬂefeﬂably&ﬂmtsiﬂfsrofp tefeest rm@htﬁﬁblodj MENGLSF démhlheﬂl of the

i nvention, said dengug anti gen conprises, or
dengup v peprsiape PENEInd: of Hlengyp VAR Al RE-Sequence

[0012%];121ir :a: gtgféﬁerdh eﬁlggdlﬁieﬁﬁt th% %%Qelﬁmfngerﬁ{ona Vfi(%@ af%g 5 hc%rnposmon

compresi, r(ng pwifedablyhenbiatsig @im(ll)la fasti @bngtosaioy, (Oljea setortdhemposition (iii)
osition 97 101, 102, 103,. 104,. 5, )
a thirdy ERTPATOn. P54 %Vi @ﬁuﬁ GOmpgHifion, hegpin cpgh 8? syjd #%Ftn sgqopd, third
and foﬂfthtcbﬁlpgﬁﬁ&yﬁeg}rés'éﬁt BRYe4IARRUALOt ei n E, wherein
preferably said dengue virus envel ope protein E is of .
[001221] I@e&w@m@ewplreﬁs‘radfers@d@nwpeﬂm pr@@nbmypmoz prgeudes iqyeL ®mp051t10n

compfindy 55 P Pabdrcontiifh SELY ol QPRSI Bdarat @firdsiton di

a thirddéphpos Ridn Sarddq 19, folAB cdinpekitort, ShERPn id Pies icbnPssifort B present in
112 of any one of SEQ ID NOs 21, 24, 27, 30 and 32. In

an amguift W, |salﬁéﬁ@nér@mmoﬁ@enéﬁﬁt¢a¢mman aHIVE Ye it dhish eorgaepition is

I

prese ¢ 15‘1%%1&8 Wé,?&r?cggf (ﬁ’ §§18 rf?}hﬁfl fbgr I%ogige% qg ?I‘e%gl%tsf?lqdll lgl)rnount Z

leadinglt8 reefoedSiSW [ & ‘arz aﬂtdr@ﬁmaclonﬂﬁrsasll w3 Xr YprZefaelgad)ﬁyom 0.1 to 10,
consi stin pol ypepti de havi 90Q

preferbblﬁff@nawg t%uS %néa\glter% Fygthespr er lgrfegtﬁlaaf §P1‘LW P%(j%tz ggges from
0.5 to véi)’ ta%ﬂﬁi e oﬁrt%rﬁr@@{&’ 48t aﬂ@@ﬁ&re&gfmﬁl@rg%%% kglangs staiﬁ W, X,

position 9 to or position 9
Y, Z ragged fﬂ)noﬁ 7dore, prefdrhblgffroan A&rtgGe, wind udheenyBirthpepreferably cach of

i 1 SR g ST RUEer BB, 0 S ASPAUE VLl el fom

0.75 t§@r2@t PRE&x#bly %@dhcgﬂéﬁﬁ W, X0, BeFQcMpRd4n a ThBntEehMR said composition
" dengue antlgen further refers to an antigen

conprising or preferably consisting of a
pol ypepti dehaving at |east 90 % preferably at | east
95 96 nore preferably at Ieast 98 96 and nDst

o o o oy ~N~N N’ - I L




group, histidinyl group, or a conbination thereof. A
preferred enbodi nent of a chemcally reactive group
wheing3Rhe first attachnent site is the am no BPCDEPR2009/054856
an amno acid, preferably-of§tysine. The first
: ttac nt, site is lacated, typically o he surface,
is capghig %‘h 155@913%|ayb%ﬁ10€ﬁ émérmn&reél{ﬂnﬁ%@ga%%t & hdoUgLSTOtyPes, breferably
agamMEr‘b‘tﬁeﬁl fsblro%tpe@ LRONRNS afd t&8tyPED (Hf &R 1ALARE dengue virus
surface, preferably on the outer surface of virus-like
ﬂN@kpaqﬂwwhmE typically in a repetitive conflguratlon In

referred enb di t the.first atta
1001281 B b DR R rbegr ity e S PR, oo B samppostion
compxbmgi or %feq&%@%m@hﬁgwg ki) atfirke@%ipoRitdn PEN tal sd€ordodtihpokition (iii)
furt referred enbodi nent the first attachnent
a thlrdsqqr@qsgmﬁaqngir(a\[)myfog]@ﬂ@ g(pmp(pﬁgth,q, Hcrda sajg Brst composition is present in
an amﬂuﬁte@g %%1%1 & géséht’d dortlng%sﬁ)lto ? gfl:eg%tqmg glln‘g)%lp X; E%d tfn?c? Eornposmon 18
presenylif?. a{nOQfﬂ&]ntAf f m‘dﬁmateuﬁsﬁlé foﬁi&lﬁ) Qﬂ&poﬁ&oﬂﬁﬁ@ré&éﬂitelnnan amount Z
the phrase "second attachnment site" refers to an
leading) tg r?elf%wv&f. WeXiYsZnathgic p3id gatiaiis pelested frRMpthevgpem cprpisting of
1:1:1: f”l‘lff 81 all 3a‘ﬂq9f-*4t 9.1t Ps, ﬁ‘rlt1 gen. 131649981 ¢N.1.5€1:1:1:10 and
irst ‘attachnent site may be |'inhked.” The second
0.5:1. ﬁﬁtSanﬁfﬁ'ablyfﬂatleof)ffald Me 2ant,iHamr spicetee imbimanner that said composition

is cap @gt g Q}’gu(ggg ﬁeﬁgrgctalglqe uangpl‘% tqlﬁlg%agq}psta%{t]q%g?q%t&ype% preferably
agams@%ﬁb’fﬁk 1, ReRBFRI %E%tﬁﬁtﬁ%ﬂ kdrBtyPE- 40&%5?1@ H1Rifahé Rengue virus

l'uorescein, retinol,” digoxigenin, metal ions,
envelO(Iﬂlf?eprnqtleniﬁhyIsquonyIfIuorlde) or a chen1ca||y

[0012%] %urtg géﬁ%fﬁ%gfgg{ﬂl%og gq%oﬁg r Ou?ﬂté)?loq%gwtagsx }(olr a composition

compml@lo@ ?M%ragfy%d)ﬁms ngM di) wirstgcro%ﬁa)sn@h @) ca@ré‘@cbﬂaaddn%smon (iii)
t hereo A preferred enbodi ment of a cheni cal

a third, mqsxt@ngmdpvmefpn@h eorEPeldan avhgraimendnbngt cgmp@slﬁl@ i present in

an am%{f]!ltf\iﬂé/g{ux &rn(a%%’m 1foﬁr Blre%etﬁ 1& lélg E%’) {X 9&[18 LERII‘(? cor%Bosnlon 18
am no’ Acr d, o most era a sul ry grou

present Vi tagi aitﬁoun"t'h‘é el mhemﬁt sget nfoudth hoﬁtpohlaaﬁtls (p[’@elstemomd amount Z
attachpment site" refers, therefore const ruct

leading dor3 rptdq lgWe K& dnth @Hl spidiradio i ddgl:1 o%r@?eé@tlbﬁ%ch of said W, X, Y,
Z are %l&@tgﬂﬁgtma?ﬁl&etha 8151 0§1'porp%réa %’1}3 dqf 11&(91 a?ﬁ&l%&d immune

nent site I C not naturally occu ring
responak tapainstt dilefoan sérgepes, Splm‘ibrahl}«:zgaﬂtst s&rbtypg-m sabtype-anskrotype-3 and
r r.abl rther, conprises "linker". In another
seroty By rod 0P B P diiedt M SR Ay st ent sy te. 19
[0013@]31§10£ﬁ§‘ﬂ1@fjpf@'férﬁdtéﬂl@ocﬂ'ﬁhérﬁeﬂletﬂ?és‘éﬁﬁfﬁv@ﬂtldneﬁ%%d@ﬁ for a cornposmon
coval ent bond, preferably through at |east one peptide
comprixgme or Ipreferablyrcoheistiegrd @5 ﬁef"n‘st comwsmeoohﬂ agictersihgpsnosition (iii)

o i P ) B AOR , ad 8  BA R i prosnt i
an amdtih AW REBscSndeongositibhfis piodtdtVin ad datbuho Xt B&id aRitd 8&Hposition is
through a linker, wherein said |inker conprises or
presens|1p e¥ingnpws| Y, ashsihstesn sgid dopi ccempesitipn df EFeEBItyin #e amount Z
t y
leadlng (_‘Sﬁg%ﬁf g“i% Z g]h%l% L &dl & k#ﬁ)% ?éﬁr an? %%getr&)lf %?‘“Iehl %ﬁ?sald W, X,Y,
Z are s€é@ed it @ ndanvierr ﬂnlat smd)bempommrefsecra@h%ly odl 11$d1h1ﬂgl 4 balhn@d immune
nat ur al Sld of a virus, preferably of a RNA
TGSPO%S@%P?tc?Eh YE SerpyPeh pir%fer@hba%ﬂagwaera #rd- PHRYPHIr sfrefype-3 and
tybEUQ roMhnUST SAR | L nker: A
“XOYb€ % g? anas(ggeéhﬂgﬁéyﬁuyésfh{99§§%%E|ates t he second
[0013 &)t Ilnaecﬁmhnt p@lfmdvamﬂodnmentathm [ Igﬁenbmvaitroelqniywdonﬁm as@snposition
essenti a y consi.sts or. consi st he second
compriging, (?ﬁﬁ?é ¢ ag Ly GONSIS 11 % é]% |a)f1rst COHFHOH&IQPJ (1 élge ornposmon (1i1)
a third@nfioRitiodt] 4rRAGKY) aCOIRR c&BPoditish, SAeRM Al ‘ﬁ?s‘f REBPbsiSdit B.present in
typically and preferably - but not necessarily - as
one ani no aC|d resi due, preferably as a cysteine
reS|due “linker" as used herein is also terned
an1no aC|d Ilnker |n partlcular mhen a Ilnker

o N a B e s o, oy o o e



pattern may be a geonetric pattern. Certain
enbodi nents of the invention, such as antigens coupl ed
wa 200vha2¥l P of RNA bact eri ophages, are typi cal PEIEP2009/054856

pr ef er red exanpl es of suitaisle ordered and repetitive

anti arrays which,. mreover, possess strictly e
an ampglbte P ts('iu éeﬁldé‘@mp&s@ppll% Qreé?IHéP an gmoynt ?(g é third composition is
preserf? rlﬁfa%r aRbnt\W | S RAGHND sAH fbul® BHhpBENEAE! Pidient in an gmount Z

preferably 2 to 15 nanoneters, even nore preferably 2
leading go 4 GatiraefoeXof €, whereim satghramlonmﬂ 412 @& fPeefatsbly @uch of 8aid W, X)Y,

t d,f f
2 are [ERGRENED Srarfionst ol EnemBRuortisctPumeY g g Palgeed immune
respord€ @daiRgr 81 fouf 6r8fyPed, PréBRbLEL @aﬁlspﬁerétyg@-'l}@é%@ﬁé 0, serotype-3 and
macronol ecul e or i nmunosti nul atory substances in
serotypettatfidematnd Ik ofehe/imguryaus envelopsaetaigdd” as used
[0013§]efnea{ ﬁlrihlgp b%?&?ﬁidb&ﬂg&pr e%tgtﬁg (%% eb g?rﬁls)osﬂ %nédr%perlsgs or B%ferably

cons1stsnt)1ea ot ctﬂﬁposhwii[ ODhQiEb@nd odrep@itiono g ,a ﬂmdr@glqmsmon and of a
onds, etc. The termal so i ncludes the encl osenent, or

fouﬂhp%mwrtw@n ) oxbsigint saidfiry qasmRPsHiosnis 2 RARIPRHEIL O |the invention,
w15 L5 BRLYEIL 90k TRCH ARSI of 850 D N0, ) wheri
said setdAdwidriymsitionhs zex:ompesmm of thn uaxcﬁnualh Whﬂdlnnga,id idengue antigen

comptg%%tgla %%%@g@fqoﬁ%&é}’o Sggi pgéﬂg 2ng 1l}%wlh ﬁﬁ]isearlc[ ﬁlqrd composition is a

compdREInBMhEGNER Y, WhERNOSd H%u@taﬁtﬁ ensdégﬂ)tr@&c@tsprbi%rably consists of
packaged i nside the VLP, nost preferably in a

SEQ IﬂR)NCt:Eﬁ(Aainér(tV) relrenein saikirfouls comapatiomisumesnporitioat @rthe invention,
nces r ef er.abl
whercfiU ) BRGEE e RS el B oBr SR of sHETB NP or sEQ 1D
NO:3Aaccessi bl e to nucl eases hydrol yS| s, preferably not
accessi ble to DNAse hydrolysis (e.g. DNasel or
[0013 3l fiathel prafgieadesmbqstimeetr thp [vpcang eorapesetsns) ¢griopprtsgs pg preferably

consi%%% gﬂbtgioifggoig{oinf)ggg ﬁ% (Eﬁfiy pe%?q&ti?]h ]#h e{htlrd composition, and of a

fourth” gehpypéephl dp"whsciusedd Heste¢ompositivnsist c&mﬁ'@dl‘@@m lo€ the invention,
sed of nononers (am no acids) |inearl y i nked by
wherema&g ab@ﬁgson(eaﬂnglgemﬁ/ agisatplgiﬁt o8& swgg)ttac mpent site cofmprises or
I
o SAES ST BENERE: TP B QRSRE LA R Somposiion
of thepepdntideswhelicppeptid dekasttanepapiedesth wid golp&ptomd esscomdohttachment

: pr ot ei ns _are .includ 1.t hi finjtion of

site cOgIrpHR YRt Falp S ehfel 4 TSR ol b g 1 eppapositon i

a comPNIIGREHH the @nveﬁﬁén Wﬁ Qaid Gt ¥ GOk ahii ith said at least one second
acetyl ati ons, phosphorylations, and the |ike are al so

attachmqnbm;fag@ephseﬁ @mgjzg:feﬂébommsrs&npf VEO: ID’lM)Qér and (iv) wherein said
"reconbi nant VLP",..as herein, .refers a VLP . .

fourthy %?5‘%1’0??3?108 Bi 3.088‘80%}3}0%053‘06 BYRR MOEBhS %gé?a%% onegpiigen with

said a0lo&st Sh€PecBhd ﬁt@é‘cﬁﬁﬁhﬂﬁfé&o@ﬁiﬁs&ﬁﬁgﬁ@fbﬁgw cohBBtstoISmQ N RO:31.

reconbi nant|ly produced", as used herein, refers to a
[00134] I ang pmbiodirpgstt atha @ECSBRE 1BV I OR @EaYidHsi cmebofef ingdugingan immune

reSpo‘{ qu :ﬂelg %Hﬁ eco nJo in an(%n‘g)ﬁge%s WI%C E%%éﬁb%%/ N g-rglth #‘&fgue virus of

serotypé-0 dsecespe-as @r@tmbseB ahabgespty idsednhels ginfo laing asihﬁmbxérmg to the
have th i denti meani ng. [0033] Virus-like particle

said maml a therapaisa P%?%lve PEREPSOT 8C SOMBANHULFQURRESRE op preferably
t r \V

consm%nﬂg él)ﬂglzgtqrg[bbg) \y%?lﬁiéﬁ‘ p(gi? Ia?ég gﬂQgP{pr%gltlgfrf :(‘iﬁ) aethﬁfa‘éomposmon and

(iv) a fromthepinpeatt iouewberemovaid ﬁﬂsécctmpnsmonp(n)edomnmtsbya airus-like particle of

|icativ nd non ectious stru
an RN Bl hmgee i Bttty b eash e Sl 4pia ik iiegn with a
least ¥d Y&ond NRtabigh&t " FRNWIRRIA Gald ¥€leasttSndI 8RGkdACsCh Mengue antigen
refers to being i ncapabl e of repllcat|ng e genone
conprised by the VLP. The term "non- infectious", as
used herein, refers to being incapable of entering the
host ceII Preferably a V|rus I|ke partlcle |n

o o - - . o




at | east the gene or genes encoding for the
replication nmachinery of the RNA bacteriophage, and

wa a3y al so | acking the gene or genes encoPCTIBP100®054856
protein or proteins responsitble for viral attachnent

to or ent nto the host, This. defj shoul d,
COmMPIifie P& ﬂ)refranyaéb GReistiRgk & 15eiasiten @réﬁi ef damap I&M the dengue
virus RAGLIESd (f)?&@ﬁhei oy V&hgﬁb th&s afOLGORAEIIONGM GBRR:IO said sccond
genes are still present but |nact|ve and, therefore,
compeitgm (igadinpgisesoa vams-lisplprgaid véalaﬂ%d‘lfbﬁoamHOphageM1tlna|tsleast one

virus-|i.ke particles o
first el ol R A8t e A RSB B aShagH sfgpy herein
said at kAR dnabers WA BEdYe @ﬁﬂg&qodﬁﬂlﬁdsn%f ol BRASHBIY ohSisting of, at least
(nononeri) Preferred nethods to render a virus-1like
positiqrap ttp P eofaiomain HNAT e dengue pirag enrdepe Brfﬂtquéﬁt ole dengue virus of
serotyﬁg-gé?t{ ﬁl < r%lrk gdﬁt:t:l 8%8 1?%’1} gg?g’érﬁ%mes o?ﬁlaﬁ:g Rarawle of an RNA
bacteriop@agerwith at teyigt cmalfiryt andhpeafae abd vt Rystg@pahiigen with at least one
mani pul ation. [0Q35]. One, a, or an: when the terns
second gftgehmongsite, Frherein said ab [¢astoons #ntigen ds #idsegussaptigen t:(p]lgyrlsmg, or
r I
o8 L e 1% olloh 6 oA HILESR SR briConios
proteis €qpfentregye vifuse fantotgcal; iadd segroemsad faletht GO‘l’IypOSifthIl (iv) comprises

) ] eptides c det.er.m ned convent|o
o virRRAHREBGE o MY OQPERHORER LT frE BASETY e sie and a
least o0 @Rt Y& Wah @?@éﬁt'otne @500%83étt%lﬂl%nt R4 l’bﬁﬁ?&n 2hill IPMB R one antigen is

program preferably using Bestfit, to determne
a dengueetnhigen aorpamsmg mranefsgqmlstlsg of, ot ldanispaaiie, 9 859%pf domain

tical.to a ce.a Q aci d _seguen
1 of e E el Sorielebe SLGRRT: AR Wen@arRaT g ERsr: M whercin said
virus-lilepdriitlys bﬁaIPRNAUﬂ)@E&ﬁpﬂa/@ranH@@ldfdﬂ|léasﬂ &eginfigef of &R of said first
reference am no acid sequence and that gaps in
composgfiasl 8¢ sesfond sompogtpnpsaidibird eerapositiniband sefd fanith sompestion are
linked RGN §Ta LISl ST SRR IPRUSNAE (21 RA AhANRS, 01 o
i one erm ning ber cent age of

[00135d@nti pmfdﬁ&ﬂ}l\embodlﬁig}membl ﬁEfSeﬂt Slnﬁﬁﬂidﬁﬁ pfﬂv@d}ets (Cj)foﬁtl 11 conaposition
prootei ns, pol ypeptides or a_ fragnent er eof di scl ose
compmﬁn& ﬁ} g%rfweﬁ@% on, (Bha jcont 60@8%%} émb%ﬁnrﬂlec@&noa@en and (iv)
o fourfIECEhIbBIoR, SRR S i ROHEL Ao Y B RATIPL Wil parictc of
RNA bztctérwphmge Op Widsatdesnofofirsd attdvhinchnyitenivhatcirosuid ¥iros-tkee particle

a conposition of the invention resulted in PRNT50
of RN[M b%%ertoma@gq/\&fe [FOMREIS B¢ A dMPLT Feqbingnt a¢hst refpins having,

on r

prefer&ﬂx}go&&ﬁ% ocfft t g alilr(iaind) %@%h‘ﬂ( réllcg g.? %(étgfﬁrzh \%1 SE@ Néjag’t and wherein

said f@meatn‘abhnﬁéntaiﬁeag Iamgmhe stdiduc allewheinSsidl lysmeu&lslki&e is part of said
rnEart icle is a virus-like particle of an
reco

HRPE2b pIokcye: and i) qtdgashenq Aigen yid aé#ﬁaﬁtg%ﬁ sgfand aftachment site,
Where}ne Al ANBas? HrA n'ﬂltl@&ﬁ %qn&s&gué'aﬁlﬁ He\\kﬂzﬂer%ﬁ chi@lde gue antigen
one antig I's a dengue an cjen ereln sal g
compmke&gcueprafeta‘t{lm nomm Df S&EQ oD POXenad memsaidtas la&dst one antigen
ast of OSItlg [‘Ilslitlon ) ﬁ or S
with Sﬁ@s%ttl%*ﬁ C Besong SRR TIer GOMPHESS e Bire hergi said linker
comprEfeV SAi@RE M AtEE HIndat s 8LE '\N'Plefé'ir? §a% ahket iSasciden %’ﬁle C-terminus
virus envel ope protein E is of a dengue virus of
of said entigey ha-wy, ofsmegrepipds Bonds @ﬂl@te}lp@a@ second g@zrqu;pp@sm: is a cysteine

residu?,gglﬁm vgt%ezici?ll %aici cggtgin%bﬁ)e(? i{% 1|s ead-gflc% hragigg(gnsad wherem said first

attachch@GilfdTR o c Ritds ewitlPrsefde sbhd att8entern@ it A8 Fbuigh d hekRAbifighctional
the virus-like particle, so as to forman ordered and

cross-Hglgsst Mhegia Biforein SV Fheéﬂr@-b}ﬁm{tmglsqrowhlé% e S¥HREbcand wherein

enbqdi nent i den onprj.ses .
said szl ecron%ﬂ““l@oﬁ@? sPEP ?%@2 B TR B r@é‘e o SN Bistegiophaee QB
109 or position 9 to 112 of any one of SEQID NGs 2 1

(domain Il of envel ope protein E of strain Reunion
305/04 SMnssprot AOSSSS serotype-l) 24 (donaln II

s s s L — e m—y =g ARIANES 7~~] A I~ A



[0045] The term "fragment of a reconbi nant protein" or
the term "fragnent of a coat protein", as used herein,

w0 g00dasizeaed as a pol ypeptide, which is at | easeCTOPH)9/054856
preferably at least 80 % mire preferably at |east 90

o SRR A it 5Lt St O
|
OB o P 5 o arso i Sb ﬁ'b%# LLTIE PIREOR, omiipe of. the
aminoi emd)kﬁqaemdis BByt ftthlie&$Q OMENO:h} @rdnaherdl setd B atatchment site is a
e t runcat,ion or t least one conbj.nati
Iysiney R nd iR R Yoy 1S TR TRARGRBHED NN SBETRigly: and (1)
at leasmﬂn@Entfg%ﬁ Lyith at‘leas%3 of sc@ohdhBIARen OGS WheHh sy aibadiBRL antigen

truncations or by exactly one conbination thereof
is a d[:@l&@nt@he andrwheréinagniedingof aatigacomprmant orpprofesdbhy comsists of,

SEQ L BRI B Shefi il LA Bl G N b bt Ao
site fuk@@SEonHfis¥s a MAK&, WhELRN AR Nnidk cbi9psiles Aaid%edsHdRtadirhéht site, and
sequence |dent|ty with the "fragnent of a reconbi nant
wheregy pidilinkerpts asp(pca@tﬁ@m thyr Cemwaus pf @Qlé@ﬁﬂg% by way of one peptide
bond, WehSeP ﬁ saldeleXOnda?}O c%rnen{s g’ %e %ovg s?elge ¢S, cﬁle af?c% erhg}ce%{ gablldycysteine
% &¥6f > 5d¥endt 1 n 0°a VA TUS: [TKe particre,

remduE: Q@Oéﬂlﬁcfﬁh? a&ﬁdmmdﬂzl’haﬁtn Q@bfirsp bedcbiment ﬁl%fafsﬁdfcldt@s with said second
pepti de havi ng an am no acid sequence derived from

|
attachfen% ?5 9 &1@%@&@&%%&%%0%# stost-Hnkesy wagkein prederably, said hetero-

blfunccu%ﬁﬁe&%%vl ) %1;) i m:&y&gﬁle agtgldgt ir@oc%g%ﬁaﬂgg éﬁ@/o cgglprlses (a) a

virus-fre parti®lf HoRMAHacaibpliage @@ withl d 1taspens Gt artechmanndite, wherein
wherein preferably said am no acid sequence retains
said Vtm&rh&@ |p|amcye 9 ORALS bigigréonhago O %r@rlspmzmpr ntor¢ geegmbinant coat
ta pr.ot ei ns
prowe SRR uREERL ERENhRa e PR S st dary o sEQ 1D
NO:1,batt @hiain eXgar R8s hearhsyst 8118 is lanly@@étt‘eﬁdﬂl@ﬁnd RvHerein said lysine
coI|. Thus, in one greferred enmbodi nent of the
residup iy et Posiid FasemMpittans ceat REOtRR #1dc(be ak @ﬁﬁrqn@ @gtlg@bwgh gt lpast one
seconc?%ﬁ Jnﬁqbﬂe%k |s1¥e QfnerQh d e?trl@QsIt'oYlgla}ﬂtlgé}pﬁ' gﬁ?rlg antigen, and wherein
reconbi nant "coat proteins, nutantS or ra nt's
said dtreeeafigerodoraprisBhdr lp&ffélebiycthagte of BIE) éDaD 2,7, artdewhdNéin said at
bact eri ophage . |s elected fr g% group co si sting
least Qe at{tg)an agigl (9'5 %f’@% ogs) sec(oga f%?l}to%ﬁ af@]é &) coynpr{sg§ a linker,
Whereﬁf"%ﬁr jiRIRk a&ﬁnﬁr{ses (e Raoherierhasg . 4 wherein said linker is
bact eri ophage SP; (f) bacteriophage M52; (Q)
assoc1b1adtt@the(@}tmgmLMof Isaid afihenblacwey pﬁpﬂrﬁamtlm(lbpn(( iwherein said second

bacte i .oph NLO5. terlo
atach R G4 QG BPP Uy TS ae B Do cAESbs afifsiady added.
and whBrefN&iP Fiedt &¥ita S @ RAL I8ROt R with Saill R¥QIMII AAchrh &R site through a
virus-1like particle conprises coat proteins, nutants

heteroghifunetignd rﬂF@SStlh?éiﬁ@ cwher@fl IRR{RrabAC el hﬂmg@@ncwt grays-linker is
SMPPg%Inﬁi W%%Iae D& ‘f 1t10ﬁ zw? 18 OaD (fo?n l nYof R %Vgr{tlson%fomprlsmg

am no acid sequen g5 e group
(a) a CROSIIRE pagicRf of RA)A BEEXAiS) Halgk JQEﬁ efifr 4tl ﬁgstt@lemrsﬁeﬁta&ﬁaaem site,
a mxture of SEQ ID NGO 1 an QIDNO2 (Q
wherepr ool nirus(liky @EchleDoNCRBTA( Rigtcoiopltagpr QtBewnyn,prl@@) ogEQ)r more

rotewn
recomb}ngfl}tlgi:qﬂt (pr(ztfm)ns @gDprﬁlggréBly §|g21%16t£}% %E 6alolalmn(o %c‘(ﬁ sgquence as set
forth 1 SEQMB b 15ER WG Dsaad ﬁrs‘@%@ad%éﬂ@sfe 1S(J‘l)y51§g%§1@16'\9d&vherem
(M52 coat proteln) (1) QIDNO9 (M coat
said I}prr@trgldge 1s (ppit 0@5@1 r@om(bma_n@ C((qmrot@lgaqnd@b@‘relpﬁp)t on@ Rytigen with at
least ?nf%g dNCgtaS%meI(l site OatEbE 1 gt1(§1 ! SeEIlel X dengue a%tlgen and

ern

whereff Qdi@i d&lgu@fhdtlgé’h) C&E@lbd@ N@préﬁra@ﬁPEQ&lﬁ@fﬂf SEQt @D NXO:30, and
[0050] In one preferred enbodi nent of the invention,

wherem gaif g {eastzonepaatigen\Vivih cifprt dvanh oBe Sarandr ptgaahisny site further
consi sting of nore than one am no acid sequence,
preferably two am no acid sequences, of coat proteins,
nutants or fragnents thereof of an RNA bacterlophage
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feature, in particular, for its use in immunization
and vaccination of mammal s and humans in accordance of

wa b@opsesent invention. [0054] Further preferrBdI/EP2009/054856
virus-Ilike partlcles of F@WMjmacterlophages in

articylar of bacte pha b and bacterigph
COMPIIRCE adlﬂ*ﬁ@r OYRRICH VD RIS GBBDHERS Wb SHORL FE ﬁ%ﬂ@ng#ltmnéhwherem
said linkeN & §Wbtibteli NGO (@ @érﬁﬁlmgyoﬂ' gfig ra%ﬁg 2 Og WiyS 08 ¥hE "RbYMde bond,

I'n particular Exanple 18 of WO 02/0 contains a
wherctetaad $eedndiettashingni ote iof cysieinp r@phlea@ndowh@ém\saﬁ cysteine residue is

artlﬁcgﬁgf %@r gg aﬁ&bb %]{:?g{]isgl h S%Vi% Fu chf @L!&n%s?onc%tgs with said second
attachRR&L §ikd e a ARELHS-bifeGRMRI ¥rosQIThIR € RheFBit @@fetﬁ@l"ynﬁld hetero-
~of AP205 VLPs, including AP205 coat proteln with t

bifuncgighalt ¢rosiiwker d$ SHRL Reclereblynganh Oefcsaeﬂ ﬁr&tosetcnn@ofrhlilrdeand fourth
a d actic f d

comp g oSl 7 e, SRS T i R Yo R SR B i fre

compc\wlofiﬁ@lﬂr&@ﬂﬁa&nd&ﬁ@mlt ¥¢,Ssaid secpad tompbstion 13 pré@Apineanlamount X,
and Exanpl.e 2, how to obtain VLP congr|5|ng AP205 coat

said thirdpRmARSItioh Prepe¥byn i3 aeunt A0l ad Whgrelxgsid dayrtncqgpppsition is

f
| A S S
from @i o h()glbﬂeﬁerab’nynﬁnng@ ﬁﬁ cto Saamti waerchmeful thekerd fora i eadlneof said W, X,

anti to_typicall fera ene
v. 2 30t s I 31 R R D SR oo i BE AL § herein, further preferably
each (;feé?i% gl X€ Yo iioes [ﬁ%%@h !0”4 Qnﬁre%rﬁl!‘) ?rﬁr(?rg (ji‘ngQ@@l ITeRAH, wherein
Fi Cor‘r'prl Ses, essenti al y consi s

furtheapteéfrrmldyleaeh gf w0h &V, SX . 6 raagenframt0. ¢ tae. 7pp1®f®ah1y <flf0naﬁ 9to 1.8,

furthelb 8&6{#&%@& ?rggng?q, é%vg feg]a%lgte nii gitsalg g{/gg are sclacted in a

manndr@BatdRl dmpiRitioafis Suksld éilihti@ingn cﬂ;larahcetwmmyneolfe onse against all
del etion. In another preferred enbodi nent, the &i

four seartppdss exscicrblbie sepiapt yer@tyngwlstsgrqsfpe-%r SQIP‘B’E?-ﬁaﬁﬁld/ geiptype-4 of
2 t__Qrot

domalggl'ﬂlfdétfﬁ% pO‘I'%L%& %eérﬁevefo%g I‘%el?l 'aﬁlt £ L gg’{% Igr it réeldnerﬁ‘gosdlment, said

first compositiaadisfpiredntiy addehduinoW, Qﬁld&bcdnﬁd&%fmmﬁﬁohy§pﬂe&nt in an amount
reﬁggue by .way. of substltutlon and/or by way

X, saifl di EOTEROSIONGIS QB ER Brin SO 1o g GYhegin Aue fP%‘h cgpposition is

presetﬁl? @@Bm‘&% léaﬂﬁl'gqg 2§54 gre. &l *%h%?eﬁty 18 rit %%&9&%& f‘from the
of coupling, 1.e” the anount antigen per subun

groupmbmlsﬂnlgofgrbié[hbllﬁ df1 ﬂﬁel\YUP401flarﬁ RNAL:6, 1:1:1:7, 1:1:1:8, 1:1:1:9,

11:1: PR SERE S BRETRES GaRiceiaid Yoy 2 SHESEH Ut Ll that sid

comp(%mdism%fﬁble folp @ncﬁfé{ﬂ%oas bhlSRa AuNCARSHINGe (aga{mgsant foRPSerotypes,
he i nvention have an antigen density being from

prefer@olg qgglmt ecrofyine-1t @q:wtypafﬁ”sgmﬁy@ehgmd)serotg@ -4ofdlomain 1II of the

refers, to e.n f ant .
denguff Sy e Rertriiet g (i BB e G b Hrphl 5 By copmposition s
presert datanPa@b@itnw, ahidt fRoMd Bon@aﬁub@ e l@yesgﬁteﬁlearalahmu@ﬁ‘ Xt Reid third
VLP of an RNA bacterio g Thus, this value is
COMPQEAIQNUS AWENIS ArrEaraE Ygendvdiercin paid Heurdy sipasi 10pfis present in an
arnour}{ I‘f eﬁﬁ} lhgftc? b %S)[ 0%/ Ofgﬁl %I}e%;/{’:vgergfn gaﬂf’raﬁ&w% ?gﬁlgfro frgﬁﬁa%%?each of said
W, X MJ\Zem’EIsel&cteﬂ 00 28hanvlePghaokaid apﬁlpdﬁtlofﬁ isQapeblatofpiidicéigna balanced
di splay a deflne@ unber of |y eS|dues on their
immugg, EOBSC \RRpIRStg 2 UheGrRtHRss d’éﬁifn%b Yh a{%ﬁP@esqr%’Pﬁé serotype-2,
[
serotygg -3 alcﬁﬁtesgro@%ﬂt Pﬁgf‘g\nor%léh’iﬁ’qﬁd@f thi %eﬁ%e\flour ngélﬁﬁéﬁro&g{?? Pn a further
preferreds enibedmext omed ftrst tdrep@siticer i0probntt e asapsowht W, said second
Pr. ef er abl the at | east .one first ttachnent site is

COmpOgTHRRIp ﬂ?éesg%tslP dBémyBy fit T4 ‘E?an(?é’i 198 UDRCETL by Appigyt Y, and
where®f sdifd FoiPcoth SR n @gpre@&@m 8n aﬁ{ouﬂ@qu@aaﬁﬂ@ﬁﬁgqaﬁaf of w X:Y:Z,
residues are replaced by arginines can be used for th
present invention. Thus, in another preferred
enbodi nent of the present invention, the virus-I|ike
partlcle conprlses consi sts essentlally of or

I e o . g oy . s



structure of several RNA bacteriophages has been
determ ned (Gol nohanmadi, R et al., Structure

W@ 28433864 (1996)). Using such information, sSuP¢HER2009/054856
exposed residues can be |dehl+f|ed and, thus, RNA

s e B TS0 B S S WS ST ! B

ksd RY 1c0bf 1 ol @Nb@hincS ¥ S ihdddt & £ all fi
said CRULIEH RYCHANICO0T ARRT B0 MncBl Sakhist KOBon CORARL all four

serotypes, phaeenablyi a@hlnekw@sm bdnseydtbad2i serafapee-@and selogtpeed ¢odegmain 111
roducti on of |H|es f, mat e

of nEHEL KPR EhurShe et En bt reFerfhutd Sutrdimser sid fint

compdsR@nCiQ FRASh inQih é?ﬁodnlﬂﬂwl QAUESHcOAD cERPRItIGER REsch€@Sdn amount X,
one antigen, pref erably one to four, nore preferably

said tlaipd cvmpmtrl@e is BieBgnt ipnsReapeuat oF. aiidywhereint wid \ﬁwrah@pmposmon is
presetﬁm ?t en | gﬁtgzlr]yeagfﬁ nt{ol rgtnc? 8”%/'3?@'@2 \Qﬂt%;eq | SC %agleo dlS 1.1:1:20.
Preferablgrﬁhﬁodf @ifid iW,OXj Uej n@rd i’&eoﬂ:@i’ﬁ'@%mhnm$hemfsa1ti|’tﬁmp051t10n is capable
i nvention conprising (a) providing a virus-1like .
of indyging @ kalgfces BMUNSESPHE gainst ally fQuE niREoTyPes; thscferably against
r d L] I

serotyﬁ%'l?t ?éé gﬁ@? se¥d 3612??%@' phﬁ%ﬁddn?abﬁ ng g\lt/‘l?e déllérlll fie VlI'US envelope
pnnmhéhst one antlgen Mﬁth at | east one second attachnent

I ereln al ast one . anti enlsade
100138} b e AErCiet g AP ERERL By e aPis brigae it | Gercomposition
compreREPH L $BS c%tngbﬁﬁ&tl, (RP2 kédoﬁﬁ‘ c&n{a@sﬂ?@n glﬂpa?'thﬁﬂd%n%ohﬂo& 0Rd (iv) a
or position to 112 of domain dengue virus
fourtheqpimgiosipien pwbereinnggid &irsd c()mposmmb (lm eqmisraicsl ()i & vguy- hkfepartlcle of
arti.cle a i d. at Iea t antigen. to duce s
RNA B ERR O PR Pl e AGRG0nE P A el SRRER 418 irus-tke
particlg 8 fURWA %sctbﬂlﬂg}:ﬂlag@rAPZI)'Seccﬁﬁtﬁlsleé @K@Q)rtrhbféuﬁlaoﬁlbﬁlaﬁﬂ E&dt proteins
and the second attachnment sites. In a preferred

having pisefeiahbngonsisties pf 6hd anism asfd taqenge as selsfortbie SERY I aP:19, and

wherevﬁ §a1d H&? aé&chtnee?ﬁs Lt O % lg?%f@ EE%ldﬁE LAG pfh%{gln §a{1a ?yslmse I}gyldl\{\@;’é part of
pression, prefe y by way of  €xpression

said rd@ﬁﬁﬂaﬁfahﬁd:oa:ﬁ yﬁﬁ@m an[dr(Bf &trledsk ynd ntgen Wjﬂhl at lddsu@idl s)*éc@hd attachment

urificati tag, such as Hs tag, , FC ta
site, I‘qnééalfi at zqg@te@?et iregR iy ldﬁltl@et qhgtg%w%/alnfi @gtrq:lg aid (%ngue antigen
C
comp eg m&sﬁecal fetaﬁ)lé‘ %sg% gg gﬁ)l’?n qg% gd-hglrr '('seérurggagslea%f §ne antigen
with serdbzﬂdema ohe sécohh atta@‘mmmtt |sﬂla51 furttee cvinPrivdst dhlislter) Wh&’elnommad linker
first. attacghment sit i, nked tqc;a e.antigen Wt

comprisgs 31id grRond At %tt%‘e AR mheem said finkegis pssqdpted f the & @lerminus

of salcpsrmge%ywwof MeIRPEIEHRGR w&ereﬁhsa@dltécgﬁ@ attihgfear k! lx adysteine
dengue anti'gen, is in-frame ligated, either internally

residuor apt eflerebl §ald o:ysthme N@esxdne tlh ear@ﬁcleﬂyn auded,t and hvéhetpamesaid first

encodi ng t he, coat e VirlL ke, particle. .
atach G S R S0 T Rt EePad g Hn v L B E R GE- Birunctional
cross-lifileer 2Wh E@BiNpricfrr &bl R said thatdro- Gofahctinal &lobs-Wiek &s BMHAH,aind wherein

the coat protein sequence has been deleted, that are
said sgogpd KemPPEFiet (iBFoMPriaes (@) anveaslibe pﬁt@pk@mstNztrh@ﬁt@appltﬁge AP205

r
it 0 R AR, RS8Ot BRAERAL v triontees
AP20T b@mf)mlﬁas @nc pr aloed fecsrhainlantpcroef prfo&imhsyhaVﬁtga pfeférhblyabnilstmg of, the
) 5i;aﬁsenbly into ﬁ,VLP u on ex S|on m@ﬂi? can
amnogie ‘ﬁéﬁwﬁﬁsé@ééﬁ FhPER B@Tmﬁt 1y 2% H&ntmmlsa
lysine@€difLd £ én BY l%neal%gﬁge i a'rﬂlﬁfsgﬁ%cérﬁlﬁn%t%hﬁy}&em, and (b)
bet ween t coat protein and Toreign epitope cl ne
at leashnoe snﬁlgenewlttem lease snaseopdnttichuicar dite, vhvieimeshidati lagst one antigen
acids to be ysed i.n the flanki uences.

is 2 dpYRyGAIHECS GRS 8 SR P elA AP S T trﬁfeg;ab?y consists of,
SEQ IWNOMm4TRYd (heH Sl 4tNasPokEMtigah widShabitldagi st s%&t@catttachmem
of fusing a foreign sequence into the sequence of
VLP subunit and dimnish the interference with the
assenbly by the presence of the foreign epitope.
[0066] In other enbodlnents the at | east ~one anti gen,

o o o - . o T a o



sul f hydryl group. Moreover, in again a very preferred
enbodi nent of the present invention, the association

woeroobitsikage of the VLP and the at | east one anPCEP2009/054856
does not conprise a sul phur44sul phur bond. Further

) eferred he he. at e st one .second attachnent
site fug%ﬁrpqqr@é‘w%? Bﬁ%f ‘é(i‘%fﬁﬁﬁai rgampﬂwrselﬂ Wﬁaﬂﬁﬂ%ﬁt site, and
whereﬁygatla eik¥elsYaRb6 &5l &@@h@&h&%ﬂﬁ%f sa%ala%gén beasdy 6’f‘§ne peptide
first attachnent site is not or does not conprise a
bond, swhermy dayll segolipttachmeagsitenisaa tysteine lresvhney apt efherairedaid cysteine

I‘GSlduﬁ P %h g% gdigt at&cgwgpﬁeeglzstaé Eﬁslt ]fatﬁ%rfza ga[r%go%éqt;tessvvltﬁ sala second

attachfift Sitd ehrol g0 Hetdrb-b&uhtidnBE Eroks- ﬁﬁleerrr %e&ﬂb@%fémmty said hetero-
said at | east one first attachnment conprises an am no

bifuncgioadprravdinkar ¢ SMEEh dndtwhestinead tbtfdmomé@tlan (iii) comprises (a) a
I r
Vlms_@ynslo 8%%%%6\/ q{sﬁxgbafc eg%gﬁ%‘g[e RP?Og L{%lhpg,{ é%‘sg mﬁg f?rgt attapchrnent site,
whercndaigaidusEen pdrtRld @€ hRINAL bsdtéophaga ASRHOBhy@‘ihyﬂlsegr@wpor more
In a still further preferred enbodi nent, said first
recomineRic AL MIOtFIES AMViRgT ASTRRY soBtisting 9lsithe amiipjacidisgauence as set
| dr
forth @y%@st gliﬁ%?é ru/he%lh% 1&?}1@&%&%{1@? ers?cé d% %&gﬁﬁs&%w and wherein
said Lysileyreodee 1sfpaﬂ a)lf slald emond)umnt amﬂnlpfm‘temsatﬁde(b) arsls@it ba¢ egigen with at

wth said f'rst atta hnent t hrough. at .| east one
last Qi SpRp 1Hh BBVl nt IEGHISY SALIHY 918 SUFhG & dghhe antigen, and

whereH! 's&@rd[@ HPAnf etp'caﬁilbﬂgeso‘cor SRLErA 88kt FS8ED ID NO:27, and
virus-1iKe parficle, wherein said only one second

whereat tsad hatelststsortee antigen wgb owidatabdeas ohe ssefahdf attashment site further
at t achnen e is su f d wherein

compedih 4 TR gulkerifcho B Mo ich St S SSRGS S4L and wherein

said 1inREO WO Rssbaibdd asSBE | @tdrMndsOofl i aatigt B¢rwesl 8R@ne peptide bond,
repetitive antigen array. [0073] In a further

wherepy ssidsacerd afasbEICHeNC 1S AICHSGIne t@ldﬁek@ldp‘ahqrpl@l seid cysteine residue is

artlﬁcfé‘ﬁgp Bd(feas 3%188§Jﬁglte sh?ﬁ ﬁsht‘?efcﬁm%{w S% é:,"s 6(.?&9{’“\111\(1?' id second

s’o0 Fecombihant  coat
attachfncag sientisotighe b érfcro ibifuﬁct”tlolﬂbl%lb)a@hﬁlterp mha@m pmﬂﬁﬁbllynsald hetero-

sai d at Ieast ohe_anti gen is fus o the %ﬁr the G .
blfunqtl@%h cens-lpesisi SMPH citbvheiRin sesbiouph semipagition{jy histascogpposition
t 0]
of thef 15@ IBrecz)t ﬂggslfr%o{a %ugz?%llkﬁéq%ég?%llg Cmé%aﬁegfe ?ﬁ%e AP205 with at

least C&ESﬁIBﬂt atmchyetonms) swheremf salcbmmd biler peatlcle elf\RNAMsCstiepteie AP205
reconbi nant coat . proteins, nts 1; ﬁ%pents. h :

COMPTE PBHPT MPFC HTORNIAZ ’a“cora&Pli%‘Bﬂ% Vm%’é? BieRTYoupisting,pl; the amino

acid s&ﬁieﬂc%e@ﬁﬁiheih@mj‘ﬁg@\@ 39 Seﬁlldeﬁﬁe%infsﬁl‘arﬂrﬁtha@ta%rﬁé’fﬁ site is a lysine
consisting of: (a) bacteriophage AP205; (b)

remduband e’rhe@qm aglé liysine aesddueciy pbacqfe&aldom@aglén@a\t ceat d)roteln and (b) at

least oq¢ a{lﬁ% %1 él‘[, %]a% glgsstfﬁog@ }t%%}%eg]? 81’[? %he%esl{elgﬁlh]aﬁifgst A antigen is

a den@Ri MtiEEG @H@ whdftin SOaldeRiRtBtiBen cdipraRt, SorPretbraBBN@IMsSts of, SEQ
thereof, and wherein further preferably said at | east

ID NQAR v hpseinisaidat dranigRne sveryaith saider diast el secerhgtashment site
80 O TR e bARSA B Ting POFEAAP s, an
wheretle pgdidinker isSasesvigtbd pe thayr Qtteiniings ofivald vinep@&i By Stdyl bf one peptide

nor e referabl sal d dengue antigen copprises or
bond, avl@rf‘év apidyseeRn peachmgpt HEsistd systang aesygp @&gwhﬁmm grigl gysteine
residud ngarﬁﬁcﬁﬁ% QN a@d HRertidsaff AR Xtté}'ﬂﬁleﬁ{ sﬁ%%%dc%t%ﬂg daid second
24, 27, [0075] In a further erred
attachewebo silterrﬂnrbugaa dlet/aro-lbsfuhc;tio&lab arotss-Ohleerc whrpreﬂrs @ssferably sald hetero-

: S nt|aI can or alter tlv |y consis

bifunc 3P nelkot dam gt Eiofe St B Frigfgnnd i and fourt:

compdsit@ne e, pRber@Nn Rabagbehts ORNAGRthM RrEbie P bRbBAARY, said first
sai d RNA bact eri ophage is selected fromthe group

consi sting of: (a) bacteriophage AP205; (b)
bacteriophage fr; and (c) bacteriophage GA; and
wherei n said at Ieast one antlgen is fused to the N—

Y T T M ~ o



instance in Exanple 7 and 9 of the present invention,
wherein the conparison of the titer val ues of

worewoadizent conposition vs tetraval ent conposi PCDRPHNI/054856
the invention does not di ff4y—nore than 1 | og 10 m)re

referably O nos er ab 25 Io .
CompyseipAgs PIRSPR! @&ﬁ&ﬂ’ﬁg 'gW f Stﬁ‘é‘{ %ﬁ% ‘58‘?@1’?%“%‘ 15&5%&6 Wo%ne?rﬂount X,
said tﬁ’i{rd Q@fﬁf)@é’lﬂl&? %s&?gﬁ) AWMk !y Akl GRS A &id %\ﬁ'{habérﬂposulon is

di sclosed in 006/ 032674A1 which 1s incorporated
presertiar @i ambyntrefeediop tea rdtiv ¥ X 0rLheherpmeafaeh pbshid W, XY, Z ranges

fom FFRRED Pt b okt Pish il Shaept S e RIGER of saia w. xv,

V4 rang%rs Ftoh 0,5 thrsa g?@ﬁ‘ e fiab Eﬂﬂrcﬁﬁt()% toher ed, wRdreifHaRRerdfeiferably cach
n

he anti a further preferred enbodi nent said

of Salduw i gen. gsralfig% dprn @1 4, peaferpblysiran G&itel 3cband wherein further
prefer%l? 33 r(ialc?gx{"éggg]zo {aﬁg%éhii&%?)eﬁ% Lb?% Zglgref ébéf‘%%grfo \é:ttg tlh é 8, further

prefergsle $@mnt 0176\¢€@ mIZISOPIrefdrliiﬂy eadipesaid WH XG OfY12Y drs 8Slettd in a manner that
alternatively consjsts essenti al lé of a virus-1like

said GomNOPIEIPR i ¢dbable pldrduchige af balatced  iHpHIPe FASPSEeagainst all four
| 9]

scrotypes? SR8k B AalnSERo GAC 1 AU G2, orltypds SRAUEHIM S dbmain 1

of thatdbteglenemts shvdopd pratinl Eadh aarfeﬂlumvplieﬁantedbem‘dqdlment sald first

compqvjs\%%eiisrﬁq srggtgisr Al You! hm lﬂ%ﬁ{l g(?rggrpét?%f Jéggir:]ﬁegte fl)l an arnount X,

said thiRy %&tnb@ﬂvloﬂ Replebdr?tin aht AEAIRNE, Sidt §h&GeMPLiP ESurttOFomposition is
preferably is,” an am no group, ‘preferably the am no
presengim e awpuat 1 Jeaiting to eshiduef W:K: XérZoMﬁlerelrp sl eatioeid selected from the

roup S0P wen e G e Ty Cho: |y ER L dsa e PERR%. 1:1:1:8. vt

1:1:1: 80 hddy 811y3:2 31 Préfforaltily @h@y eiaid W, sculyf trye Yle@E@UPa Mbner that said
cysteine. [0081] In a very pr. eferred enbodi nent of the

comp@siiaanisi epable |9é izgucingas balgpgedfi munealteﬁmlﬁmmm@u allefoug serotypes,

prefer?glg%{eﬁgta %%Sﬁrﬁe 1 sgl{ gaogkﬂ gsre]tzo Congd ‘? Lﬂ@qn ?do%?an{l?ﬂ of the

dengua virub timyedopel prateuB, Inpe Bireapilefertedsambodimient) sagit fitsp cohpasition is
cysteine. [0082].In OW? preferred enbodi nrent of the

preseqt i et rlaﬂuntt Ye sar% pegerd icemPPHeR 1t HTEHY VLP! Bw%tyxofsald third

comp R § Brosth O drilnd s, ahf SR Vil Pfit B ARIoh 8 ¥rosent in an

amoulﬁrﬁahddlﬁgm 8 ratfohef WeXaf:4; Wwhéramcdaicoraaib i€t dsist.|Rrefesably each of said

ns, a functional group which .can react wi.th the

W, X Epg AP BlCRf AL WA RL G SPPRESItN L W?@Fﬁfmﬁ%n}%ﬁebalwwd

immuAM 1B o8 §0 4R ain 0 arr r%efser @re\é WrdfBrabRe ahf0s@bQHRS, csferotype-z
| ysine residue(s) of LP, ‘and a further functional

serotype-gupdwhiatypeehnt dela@m Iﬂr Qﬂ'th@ Idengmeeﬁlelrs regdclgpe progein E. In a further

at,t ac nt site, Ifh dr Qup ref r
proferfy' EOBNERnE % dishGrarfribels oo Bp, FRFFLAR)Hid second
compa@itigds Ebst:ﬂfth antah@ans Xanad aiid @agokiioalis Preb@Aen an amount Y, and
avai |l abl e for reaction by reduction. Several
whereHepad dowtlt corepesaial iScIesB iR pBoaReZ Kpwling foatiféo af VXY Z,

Wheret ‘T’(f Eaél)g% g tj rﬁﬁ%&%ﬁ%ﬁ{@é&%ﬁﬁg\?ﬁ g,'” P ?:%e/g%?yed in a manner that
said G‘Blr:tiﬁoel-tlﬁhAB c@dblfeOeiSMRBLcmgu bf ol S, inbMBB, réShénsanalgiinzerall four

Cross- Ilgkers avai |l abl e for exanple fromthe Pierce

serotypesie B LeRL BREB I SCTRNRR-hatFr HYP O AN P dR4Segh@gy of domain TIT

of thd QRfdeY @mﬁso‘é’ﬁ{'zéiép@gr&ﬁngléoql‘?s a FGhQN efér‘féﬁt LD im@hOWRid first
reactive towards s ydryl groups. The above

compasERini IS Ipechettr 0 SE- dmcnkleNé sald sdcendl cd)mpcbsmmmmmcsentf ingam amount X,

: | de bond after actlonvvl r nd a .. .
s (iF) GRPHEY 91 RSt e Bb At YT B oRise o aposition s
preserft| i@#Ssh AmoGhOFStdhlikeoSa SHiié ¥ W Xy FheviRiagtsaterflbo the.1:1:20.

invention is characterized by the introduction of a

di sul fide |inkage between the antigen and the VLP upon
coupling. Preferred cross-linkers belonging to this
class |nclude for exanple SPDP and Sulfo LC—SPDP

-~ F A Y T



[0085] In a further preferred enbodinent the linker is
added to the N-term nus of the antigen. [0086] In

waewbhanepr ef erred enbodi nent of the i nventi onPCT/BAR2009/054856
linker is added to the Cter46nus of the antigen.

0087 kers according to this invention
Prefergply e@%@f %?éf . ??g»e{’ 2 (9 elqclid Mer maRfr ArtisHg cemppsitian dpcapable
of 1n(fu%§igdh!ebﬁélc§§ Ciafey R %e@;?&fﬁ% NfgaBist &l k&rg&@@&ﬁé& p%ﬂéfé'bﬂ)e against

residues wll be inser edbetmeen bul ky am ho aci ds and
serotyphrd, sys@p¢aeﬁﬂ@Wb@S@sédm@gmséb@h@naﬂniﬂhﬁﬁmid%@uevnubmn@bpe
oid potential steric hindrance of the bul kier am no
p“nm%¥3d in the coupling reaction. In a very preferred
[00138MR0di FRfHer SRbRbll NéRBodMnbt S&i tHe SHESIH ﬁbérﬁfdﬁnﬁﬁé composition
Site consists of G3C. [0088] Thus, in a very preferre
comprgseh Gidl i Fssitcosi@psition, (ibasecond éommsﬂg@h(lm ¢ urggogpasition, and (iv) a

I t d c
fourth c%%?p051 @ﬁyag%%gl s ?‘Lkgsﬁlg @Bs&ﬁ léﬁ ng) %E%SIJII%§K&J Jil’ls-lé]ée’ particle of
RNA B8ctamblﬁge AMO6 ewvith ro$daspors Eirabltpiciaatd s, Wdagin osi¢ virus-like
~antigen with said at | east one second attachnent site
particle s 6@6@&@%@ A@Oéscor{lmm]onm%kmﬁ@ rompgant coat proteins
. [ f
havm%?;fgésfgl_%ﬂ}ytn éltrsﬁgré%/ %Eﬂ{ﬁorhghdaseg g%rs gét f‘dﬂﬁtlh g@@ ID NO:19, and
wherethesiid filbxe dttathoest siad is @vigsicotgsidun gnd)fwhbhaen amdi i1§g;are rbmduehs part of

VLP.in an oriented fashion. O her nethods of I|i
said rgcqmbiant @Oeaﬁp%elwgd\ﬁﬁbaﬁ I5SF AR HECR S ARas s Sleﬁ%ld attachment

site, vARIdiII8AdIap lé?aﬁto&r% iﬂt%ﬁ qls b AchdIR akiBen, %H%etraﬁ said dengue antigen
carbodi i m de EDC, HS. e anti gen may al so be

with fajid secandi mtlta@:heﬁntt hlrce) urgmprle@ctqr oprefefably exasiph eofwiSHQ 1D NO:33,
of hi oIa e. The antigep, after . Sy
whereBoRbERN 1R PePETt 865 g e B RBpRcn i resiue i
artificMlll a&deiolan@Wahedirt @hids ERar akdcAmenf sitheas¥GasS with said second
thi ol ati on reaasnt the antigen is reacted with the

attachipiet. sifir Eypwhs b yhetre-bifanepngl elosulipeare phcwi nrdeiblyataid hetero-
r S S t

blﬁ,lnc%ogéﬁ rléérsg Fe%g'?‘@gpa%ﬂl%\évﬁg%ﬁ %agds Feecgfﬁg %gt&lbésfsgtlgﬁj gﬁ c)émprlses (a) a

v1rus-f11t:m phitioleabf RO pisactcidphigec APQORIVith ay Séast oac rfasi dit®@dment site,

to which the thiol at «fd antigen_can react, such as

wherep sgiflj Kiges-Alisopartictsyof Jh Wctfré%ha&%lﬁﬁ?éﬁoﬁoraprﬁ@a udiengr more
recomPH ogcza”[ Sr tg&ggltq?% nﬁﬁeﬁg&g@? ﬁgl e 5t Eféy g}ﬁuno' {1}081{1 %%&J%ﬁée as set
forth lhcﬂEQ HDfN.@Id?J awabhareiosgidl ﬁmtkai’taclﬂucth s#s 1sgzi Ltsacatdebeyae, wherein

said [y RS I e O ST Ko< BEUTHHE LS Pr i 415 E RO OBf gRligen with a

least J&%Eéﬂ@atﬁa@%&ﬁ%@%@reﬁ[ QHD It RlastCHOMNbn W PUBSgRf antigen, and
the VLP. [0090] In other enbodinments of the present

whereimvaidt dengpe tansigoonpts stid orecomhpttichesenorsital coanmiaes, v@i preferably

consisfo e REEATER " P e B i p S b Giaue, and

wherel€ 8§l ief rebidas @s laRtifdiadbt h@g, lafid RMHeréin CAMB K@M attachment site
bond. [0091] Linking of the VLP to the antlg@n can be

associges ewitle Paby seand; ﬁmcameﬁg sith ethyausha i gheisieriuBmrtigpal peoss-linker,
S f 0 [ : . .
Whereﬁlniaf&%‘tr)l sa?d ?EJ@F r}cgléﬁ?leéé%%:sglﬂﬂ%e % ?Sltl\g%%’egp(f gxlhgrnggr? said third
comp@htl[umn(lh) Of)mﬁih\b%s t(a):hanhxsﬂikaq&mﬂatof H{NAelbda&,noph@eeABﬂbSy with at
t hr pugh t@g»ex oseg | ysi ne resjdues .of the cQa
least Py frétl HtachmenhpreHwheIsn; %3}@‘@ iyﬁepparpp legy &Néahap‘?rlophage AP205
cornpl‘?éek gnapl ﬁlorére%{?ﬁﬁinahtccdca??#o%lﬁs Refvutig' ré‘[%ip Bl onﬁ%lAn% of, the amino
bact eri ophage and 1 n i cul ar of oat pro
acid sesqul@nccesast fetforthhie iy HD ING) |1anmiowlmuplseldsfarvtemabhramtmge msa lysine
. unit.. Thi.s all.ows. for t ener on of a dense
residuB gt TIPS DB S BRy ST B BTG REHES: g (b) at
least dnB&niiPMERIth @NlcadtRc 3Bdond @Radtindnit B#E Giivﬁé'r@in 2ai@ %8 f@btMhe antigen is
resi due, having been added to either the N-ternmnus or
the C-termnus of, or a natural cysteine residue
within the antigen, to Iysine residues of coat
pr ot e| ns of t he VLPs of RNA bact er [ ophage and in

N a o oy . ~NAs oA




is polyglutam c acid and/or polyaspartic acid. [0097]
I n anot her preferred enbodi nent, the conposition
w0 eoovhaneconpri ses at | east one inmunosti nmul at BPEHEP2009/054856

substance bound to, preferably packaged in or enclosed

in, the VLP. In a.stil] further preferred, e
a denghe anHgtho¥td wﬂa%&%rv HEREUS ARIGR NIt 1Y S@C%ﬂ &ttachment site
comprﬁ’é’e@f&rp?@eﬂéb%m%%tf PGB r}@(’gl 35 %GW@X&%E@ gtt(ghﬁent site is a

contai ni ng oligonucleotide. [0098] Essentially free of
cystelm)@&dRNNHdva@ﬁ@n abid\cyktoit rm@ess ertfwially: adiibd andmwherein said first

‘essent i free of. host referab st . nuclei.c .
atch GRS ySogtiey WEh Spig Sbpd Lot S S HothweRGh bRy Bienctional
cross-RM@er RhebRr plefeyaihp $hid HeEdr&iberuaGional cr@ﬁH—"Hﬁke‘i’ g6l SRPH, hd wherein

whi ch amount typically and preferably is Iess
said fplﬁﬁh caOPAtion(iE} ¢ alsoynposisian thdhc 20vepton wpmprising (a) a virus-like
par‘uc]{gro%f l%ggblbé}/ctér%éﬁa g@26‘§) WiB at ]]\égsrt] ofR "t ﬁgt?acg{nggé Q‘ltel, Sirein said
han ny, even preferab 1€Ss 't han ng, even
virus-hiey parpicief ef RbﬂAy bhceen?oﬁhh@en AP0, compsltsespdslef er afoky réoeﬁﬁ)mant coat
than 2 ng, of the VLP. Host, as used within th
proteint BngreNEfeEHbY celbﬁh%t@gtof Hhr PO 451t PRI 2 PetviARB AN SEQ 1D
p I
NO:1 Rk £ O PAOA I PURER RS A0 ELASKR v
residuadd pkst ofisadd kavowmbirtant tdue psiteih] adl (be ms astionetahvgar with Bhieast one

and preferred nmethod to determ ne the anount
Secon%fagﬁﬁwenb S5 SV RULHFE QBF 4SS 15t dehed riobiesrpd wherein
said deREuPLRBRAtwWilNYAD b QIhd StadRSEH Qt%dcdnﬁbrﬁéﬁrﬂi’l&efjegabw consists of,

006/ 037787A2. ldentical, simlar or anal ogous
SEQ I&)N&D 36,0omcrein saidt qu)@aatmhmnmt sp%efs erqyblcine rasidek, fapd wheeein said

cysteu%‘ Fe&g{n esly) rartofﬂc‘}%];rt f‘ci}%dt %I#;gfieﬁe noﬁaéd ggﬁtpaﬁ{agfablt{/ﬂ_n assocw&es with

said s@¢dMar attddRmetdsiteTeoupddi fhiefead-batsctdhall B@sEBAlEkr! WVABRin preferably
eventual |y needed are within the know edge of the

said heiq-bidencpena srossrlinkpreis HSMPH TRisforie epch ofajaisefitt, se¢rnd, third and
fourth%%g ?18% g}e r'é'leﬂ? 91 éc@gﬁ%g?/&at?{% grg %lf{@fhquagefgﬁg(il gtgal?(?(ilxlegff said first
compdsit¥an iPrpedseritainl am dmo»unmgv asaitbydcahd oompdsitidPis m@Eschh@ an amount X,

i cated nuperic val ue. [009 Poly ni oni ¢
said t‘?fﬁg FOMBVEQN & PrEHRRt R 3 a%}%% Kl ¥ heray wifb et eomposition is
preserfin WP EloMRIZ21Bdink & £id & W XY 20U Gl calh BMAPVRI N€ 7 ranges
ecul ar nmass conpri ses repetl tive groups
from megai(b mefeﬂahkygfeomﬂ% tot®y, wed whercof furthergirefesabénedchloff yaid W, XY,

conpr i e nul tipl r et| of unjts. rjved,
Z ranggg hoen P tgrS. Stb @A P Frp i ot Bl d e e forably cach
of said ewaiwez MRARS Utdh 0MRES 4. 2%&%&@1 | dYh 0. &R BOTRLE Gl Bein further
shoul d have a nol ecul ar melght at | east 2000

prefergidy caeh ok Woraferaingeofromt 0.9 etaéﬂ setatids|ftoon 0&rtd 1.8, further

prefer g R AP Gt oact e s GERLNE R Rereth ey Buf iher tha

said cdAthopitieh eisablpiblcebrisducthgd a "B &@Wl eintrhdie r&pHRE against all four
capabl e of activating toll-like receptors. Thus, the
scrotypesy iefpablyAgRIAY TCTRRIPI-brisTeyRe-&: SA§EPTAlang saigtype-4 of domain 11
r a | ol itke, . t (o]
of thd d@%ﬁfm?@s %ﬁ?élbigebﬁmﬁglh E, élgmrf@&gé)%cﬁ{eg%}sed AN65imBRY said first
comp(bslitmmnleqird:smuﬂ 1atanrayn<ambs7v aqaiesccaiut boraposTiadd sl préent in an amount X,
eptors .| i gands, i.mmunostimylatory, nuclei ¢ acids,

.o
said ﬂ%\lﬂgl CPMBRHTY SaBICH dB<n (APt g [hespir @%rﬂlecqrewwtlon is
present 919515/ 3RbERY £ 1&&&@%‘3'&&&'5?\&7 ﬁSles %e §a{15‘ ratlofiks %El%ct%&’ from the
a mol ecul e that s not capable of inducing cytokine
grouppomnsmnguocm 1:Edeh]no?.d: hﬂét erlabdyl:the, tlelrh6 hd)ily7arlrlohi8cl 1:1:9,

o RGO SEEMAIES, HTMLREL Tt OLeSUPSH ANSES: s

compd¥Rid R, capSF1€10% ilRichPbeerlA hitRine RspR@REAnQTall four serotypes,
i nduci ng and/ or enhanC|ng i mmune response Specifically

agai nst the antigen conprised in the present
i nvention. [00100] Host RNA, preferably host nucleic
acids: The term” host RNA, preferably host nucl ei c

T . 1. . [r—— o o - g, I L



virus-like particle, wherein said virus-like particle

is essentially free of host RNA, preferably host
woe@bgsweenci ds; and e) |inking at |east one aneCEP2009/054856

the invention with at |east48%ne second attachnent site

et e e 2B AL comain 11 of e

denguP L@?'[r'ug b%lmroﬁﬁpﬁ SIS furth@f bl%ﬁtn%d%tfo'aﬁﬂéfﬁ N fiReE&Rposition is
Is effected in the presence of | east one

presenp gh yean iy Wacsaminmcemttlcempp@mmsq prestnfr inhar aa@petcf( ohid third
i.nvention i nggpos Ltion.for  the treat

compdylin S HRRP U ar G D e duhe e b UL TR i pggpgnt in an

amoutRAAINAG & ratRVET W RNAZOWhelemuae] SIREGK 1 3YINArMBRrably cach of said
wherei n said conposition conprises (a) a virus-I|ike

W, X b(ath ttrelsemted hn gtmanmgs thap pad fCPm@tDSIta@m #enpable ofjlpducing a balanced
I [ S
1mmutéé‘a Qinélt &KlAfolut "st%er ph gé;f;ellaghrg g%glé{a§értutéfgs-t . Serotype-2,

serotypﬂBl a@ﬂﬁ;eﬂtﬁﬂe zabf ieasih 10nef the domghcatitidehiEope piotdn E. In a further
wherein said at_ | east one antigen is a dengue antig

preferjgde ppedigispty Wihdiig sOMPYEIP I SpFIsswis ain| @Bt W, %aid second

compc%‘?t%dn 1'fs ‘ﬂgbsgnttlﬁ aﬁ %rnoB tSXt éa‘?({‘ th%rdt éa)l‘r\tﬁlQ)gltlg{l iPpR édt (ﬁ{‘ar? a11118unt Y, and
omai n of the dengue Virus en ope protein

whereks sadh dfowuttecmpns@tm)n mrpies(dn) uaale ahionkted ltddiow gha saticd oAW:X:Y:Z,

wherei QB 1o 18 PEGOATH Foqhplone Moot 2 et Fiifbi  Baner that

said d&hﬁ)‘()k@l‘%ﬁ R Vaeblcnsr GMRAS b BllarkIThiSh Y ré%Ronse against all four
preferably consisting of "a conposition of

serotypey praferebly aghunst sarétgpé- hv@m@tm2p$em¢vpi@§ agd verotyipaet of domain 111

of the; SRBRRS G (BB, PrOET Ficd” bttt obif i F R FBREE bR it

compdsiitioht is Plrds@ENINEML anSduin W \WaeT @dcﬁn@ dbdlpyditistSisl grkRnt in an amount X,
particle is a virus- l'i Ke particle of an R

said thigd cempoiiiey & Present (b ynamousast, andewbereingwad fpurth gamposition is
present 1%3% n ARQuRt Ofé‘éd %tt%cgggpé o‘cfI WeX Merv&% bitt asa% %tlo is 1.1:1:20.
east one an |gen engue anti ereln
Preferalelp gich @fdaidy®hn XoOnpratsessated ie astlarmesthtat id &mpbsﬁ&n is capable of
posi tion to 109 or p05|t|on 9 to 112 of domain I]I
inducigg athadanged HHEUYS FIRONSR FEHBY o8t ssratyRes. AFriCTabl¥ragpinst serotype-
1 serdyfle- EAEr e PR (KR LR UOHAR, 1A A erk 0 O clopE plotein E.
[0013&]nlnadv anthag gouferite atrub@liobntt o€ the epresdnt i invertionorthe scomposition
nmunageni . of .the conpo even .i.n
comprifg @a?ﬁﬁe&mapm o dvil#%mnérﬁ%m@? e (Slt%a ﬁ*lr&rcefn@fbflgan and (iv) a

founhedmsﬁﬁﬁt whéRB 3AE Gk %oﬁ@tmaeﬂl [§) OEbrhﬁrl.Q@‘(é)' #vRs-like particle of
adj uvant. The absence of an adjuvant, furthernore

RNA bietemaphege tARZ06 celth at deset ofic timtmmtaeldnmtfsﬂanwaﬁmry said virus-like

particl;le-;éfe H}Iﬁr %S grggp age ?ﬁ?@ﬁfe potérlﬂé}gase r?ﬁea fo?;t %\gl%o{]eﬁgr anant coa% proteins
havmgﬂqj%fetabtyr @tnls@ﬁng)t)f teard G Glc s cg 08 Sk ts£t0fdrth Gn @Eppm 8IU:19, and

referably occur w thout adm nisteri ng | east
wheregh@lda sty pgrhmcent sifgels galﬁ@ne)&std@mantfb mihgrein gl lysme residue is part of

said re% Hi% I{ﬁlgpgoo ngt&elﬁiragﬁf(hf%d%[%gfegéﬂ V\g/tz tr\x{lﬁ qu g%sgclgnet %gond at'iachrnent

site, Wlﬁreﬁnﬂ Baitias leasteshe drtigeadith rlesdueadnitigen, aind twiecreih shﬁ&&tngue antigen

on (%ﬁyant may hereby occur prior to, sinmultanequsly

with gid HHShBEHS MS CPRIPTIR- OF RTRETIHNY ¢Rptiyie of, SEQ ID"NO:33,

Whereﬁpmﬁchh(@gtt&%n@fltcﬁlt% X%%ﬁélﬂ r&GRITROM £ & R&tein sgﬁl &BteMe residue is
djuvant™ as used hereih refers to non-specif

artificedly neddztiprasd ofvhereen |smmtu hiestr etmhmeet csrtetassm]hsst amd9$a1d second

t hat .allow gen of a n host ich .
stachiigh s o P HE oL P BBD bt U dr e rgid hetro-
bifuncGiORRAbdsiIMHRkePls IPH, hite wRBRITREE Kdofd o BHRESH (11)%mprlses (a) a

respectively may provide for an even nore enhance

i mmune response. [00107] In a further enbodi nent, the

vacci ne conposition further conprises at |east one

adjuvant [00108] In a further aspect the |nvent|on



resi due and wherein said lysine residue is part of

sai d reconbi nant coat protein; and (b) at |east one
w@eopgane t h at | east one second attachnent SPCEEP2009/054856

wherein said at | east one-a%tigen is a dengue anti gen,

s B PSP AT ST APIEE TR 55 ngsgghment s

Wheregp %anﬂnllé 1R phRRIHSRARQAY 'bﬁéi@rlﬁﬁ‘l‘é QD2 0Br Q&%Inseg e %r more
dengue virus of serotype- 1, erein said at | east

recombmgniaenat geetenns thavingi preftrably aonsistime e%cﬂdﬁn dmartat acmth wequence as set

Si ri ses i nker er aid |i.nke
forth i HYNOTS, SATRRGHE S b iBhom RS S B apaifing wherein
said lyS@icedilitkie patt Sf 848 O&doattshnt Godt E%t&nt IR Sl ofi@hktigen with at
antigen by way of one peptide wherein said
least apecigpendattiagbmarintitcs hercins said ey boagli ans andigerjired dgmge antigen, and
whereM] gglﬁl fen ﬁé an?é%nt %Vlﬁle Ligs eg&ﬁd latt cqln{ént s?tle aéo'n?fpr eglﬁ cferably
an mher s¢%'a ment Site associares w th

consissabf SSE@ﬂDd\I@BﬂaNhBEﬁt sﬁd tsecdnhreﬁlﬂagllﬁn@nt site is a cysteine residue, and
het ero-bi functjonal cross-linker, wherein preferably

whereyy pajd faststspicsidue tis grtificielboadded; ape rWh%eleWH firsy agtachment site

associntdh t\bgﬁ LT8R 1 RIRARRLRAE t‘ﬁfrmgﬂ pl'{; rlf'lﬁfn@t\f(?tﬁﬁ ' @Bss-linker,
sal d dengue antigen conpri ses, preferably consists

whereof preﬁd:rablga@ld potsid-bibincohd &OS- lalfked OWSMPHII hncbfwhtefmn said third

dengue..vi rus .enve| ope ein rus
comp g Gk eombriseh (GhareRn K reidTe & dR S orbfeds 48205 with a
least &fe%@tnétta'cflwl@rﬂtélt@ nwh&%i@sa?@@ﬁﬁ@lﬂ@e”faérﬁ@l@ df WA'&@@HO age AP205

preferably consists of | east position 9 to 0
compriksaaine of morfofecombmdetr@uemen&hmwga Ip@fgferablycnoesntng of, tle amino

acid seg(ﬁ% Le VI hﬁﬁég\gﬁ#% ar%i evﬁk&e%%}ﬁ l'slarugigfr%t agéﬁ%ﬁ%nt sd[e is a lysine

residu@ bl mr&@ rmlrdl I§6ife r@¥iduRr g fparadt said AREMSIRinOtoat Prott@aghd (b) at
position 1 to 113 of domain Il of the dengue virus

least oen\aetle@ewﬁh 8t kspst ome ggcoad dtétn@meemr B¢ gvhsreis spigay fpast one antigen is
r 0 h r

o cork 0Pl "t BHGET 1L SRR TnClh S8 SR giment i

compriides, drrpvﬁeﬁab@rbo@@lm foif, SSEQ 110 ax] O a3 iwhggeih sake sqpandl htdehneht site is a

RNA bacteriophage Qb with at | east on

firs ) .
cysteing fegidhprettd VN s sy eirine esidpres piidig W&dﬂﬁ‘a’taﬁé ehcgyin said first
attachBlé'ﬁt Ql?é: ta?srobﬁ&lg adfh %1dC %Bﬁ# Sdﬁﬁclﬂﬁ@]t Qlite "HRE gfl &f ﬂ%fdlﬁl@ﬁnctional

coat protelns consisting o e am no acl d-sequence as
cross-Belterf wheraini pre@E(Dljr I@mﬂl(heﬂe,ro-é)[fdnmkwabcmsshmldzr fis S8PH, and wherein
at t achnent. SI%F és s ne rg bdue and wherein s

said fpyrdly Gampaudtio, & 5:;&0 Fopgaio thedByal o e T8 § viruslike
particlel St RNA; bR Ba%eaF\Pb%a%&lthoﬁeleésrﬂtdng %sﬂ‘ﬁﬁé&hﬁ%mﬂ §&Styvherein said
one second at ment site, wherein said at | east one
virus-hlt pgrinlei af &Ndehguelcmhﬁg@éﬁméwdmse@w glanwrdeetgué)mant coat
en co ses, .or p SIStS of , ast
proteifi L8 PSP S E0 Mipg i I FRint ST Syl o fpuf 38 s 10
NO: 1& el Wpechr gfi@ifitstbatdthdekleiguis & iysiur Rbidee el Wakreid, said lysine
and wherein said at |east one antigen with said at
residup ¢ppart oheid econdingnt ek RENEINsidefoy ot lsast %ﬁﬁ'?lg@e‘é’lth at least one
i e
seconJi {15 Y\’?l% evlzlperec’ ﬁ gld m;htglég& r?%gé%gé?ﬁl %kaz ?ér?@%iaglg atnd wherein
said dbﬁ)gltehﬁlt@eﬁ emth Bla.ié s@éorﬁlaatdlcﬂﬂﬁémtgﬁﬁé dympiys, afr pIBErably consists of,
i de bond, wherein said secaond attachnent site is a
SEQ lp&/&&%ewl?eéewa@ segonfl W?@g@%t Higi 13 acqysieriefesifes g evhegein said
cysten@é Yésfdu%' 1@'ah¥ﬁ@%qgﬁgd(1}$an thdRBERID sﬁ@'fﬂstf étfa%ﬁm@ﬁtt ﬁféhd@&tlates with
te assocl ates sai d second attachment sit
said sed:mxdugtachmhm gteothpofghne thenatbifona®saall cmkfehnkdnhe/henem preferably

sai d ro-bi functi on oss-li.nker .is. S
said DL Wl B Ao D AMEH PETrHE e et it shgign hird and
fourth%hﬁ%oﬁiﬁﬂﬁ e Iﬁ’@&dng ﬁﬂecﬁlﬁmﬁbﬁﬁ§ In ‘affuﬂlli&fp%féﬁéd’ eﬁ@&ﬁhr%hts said first
, at least position 9 to 109 of domain |1l of the

dengue virus envel ope protein E of a dengue virus of
serotype- 1. In another preferred enbodi nent of the
present |nvent|on said dengue antlgen conprlses or

Y s o o o, o o, oy o " a A A N Y



protein E of a dengue virus of serotype-2. In a
further preferred enbodi nent of the present invention,
W(sawd/lmzngue antigen conprises, or preferably PONEPBDF054856
at | east position 1 toe s(l3of domain Il of the

den ue virus. envel o rotein E of a dengue virus of
comp%sg}oglt K pacsant Tl(?é?lai%?lpnf N&asafff%q’cg?q EQMBBYYY IveHEseat g damount X,
said tRt® %@ﬁf)oélm{e 'iht HQGent iR &nSEEARN Y& UHRAORhik RNl B f@hrth composition is

conposition of the invention conprising (a)
preseng iy gis amp e thadung lteea oftioRNAVD Ot ér WhphageciQbf wd W.a%,Y, Z ranges

from , F G0 e o B0k A0P R Bl MEBRG B Compiar suig W XY,

Z ran@R Frodh 0F06S, heLiR FRIfB@bly BOA. (Pl 8l sl \Qﬁ’éi&lnsﬁli‘t N(g?éferably each
the anino acid sequence as set forth in SE

of Sal@\ﬁ’&i %%{%lfm§é|@m|W%t0 42t avdierebly fsome).§ go 2 y@d rreherein further
e | resi Al f

preferé‘tg? ggér’he% O | N d %ﬁ%érjsoitrétlﬁ r%)née ‘z[iongﬁ’( ; ?er%bﬁy ni 09 to 1.8, further

preferatsly if@em 0 WS ttd 1815, P&ﬁ&hbl@@@clﬁ&ﬁ@ﬁtﬁ“&t)( ac Zrméltsel&ttéd?m a rnanner that

wherein said at | east one anti gen IS a dengue antige
said composiieReisncapably elenpineingnei prd#nced niprnunss resgpnse against all four

p t
wonBEEERIERNY GRS SR, By G AELARN AR B 1
of thdenggie virnusnoflose poityineE2 In anduminer picfersdi admbediineatst sald first

one antigen with said _at [east one second. attachment
compafliog 1 ERB N BAREE I 5o SERRd QMBI STEhoR| Hicg amount X,

said tﬁ%ﬁﬁlﬁ@ﬁtl&@ﬁsdpl%%@ N a3t RGNt arll & RercANGhi IMRG B Ebmposulon is
said linker is associated to the C-termnus of said
preseram pgemobyt vdppdiog tonaatpept MWK Hdn dvhewme szgd matgaiis gelected from the

croun SEEPRI ATy Lo e H A% RIS PRI BTEl &Py dlidgr s 100

1:1:1: a(nand/\n.snes.n.s.safecﬂerﬁblrysetacmﬁ @cdmnmsztaee aéis@@d it £Haihdr Bhat said
said second attachnment site through a

compaéticar i§-dephl of iteshigingcs balgngadnirupunoygesnasise againg all four serotypes,
e n |
prefer%trﬁg fagglrngfdgéef n%é 9q hg%rto%épg% sefogﬂeesen dl%%gggﬁ I% r?? c{olﬂ{atl %11 of the
dengud eirgsienwideqaote@ORPIn esﬁﬁtheﬂpreﬁamﬁe:mmwn@m,rm&ﬁﬂst O(ﬁmposnlon is
at. | east posjtion 9 to 109 of domain Il of the deXg
presenjip an %WQ‘étFtoWe s&dofe@pp‘d [EORPOSitigrs Yy RESSEhL, g arygmount said third
compo%?tﬁo‘ﬁt ¥ ? s%nt 1hrhnael?l%ﬁ?rY Q[}@fwﬁféfe%g Sﬁﬂ&ﬁ{ cﬁftlotnhig resent in an
presen I nvention, sal d engue ant | gen COfT'pII)’I SesS,
amouipgrifcediap ItqammmsoiéWsXﬁn‘ Z, wheremasmid mﬁslm lan:B Hrefeﬂa:blZy cn‘ch of said
t he den Vi rus envel rotei.n E.o
W, X JaRotiE Sers it TSBIGT b5 DRSO (HEP ARG didugine @ Balanced
immuBOReGoiRNtagShstt BR %?Ss%fﬂt¥lbe@V S LBy Sghiflstd %gn?e 1, serotype-2,
antigen conprises, or preferably consists of | east
serotypegiand garotyrteet ofi domsindBnei the HEnguefvitus @nn@lnmprovam s In a further
envel rp t el of a dengue virus of r ot 2. .
preferido SERRATRNG FIC AR s REBR TR fhetppBalfic? seid second
compastitRING lp%%enttlﬁ an takiouft KOS gHitd @mpositidn GOPRAGI id @Ma®@bunt Y, and
the invention conprising (a) a virus-like particle of
wherepnmie derey PIPPRIGIOICS MFLRT 8t 21 @gepnioAdeddingto a ratio of WX:Y:2,
Where%N&& g&g%g% IlglI L %bq{é gac;ﬁa(gfdssa}}/do{é}g%%l&(' %earg @é;lééé[%d nﬁl 9 Ina{mer that
said doaglosipibat B c@ablavon gnddcmgam bedarmed dm&emwe mspom sefinst all four
forth in SEQ D NO 1, and wherein said_firs
serotyRes Reaierahly ag@tnét FEOBDI- STRRIYPESi HHRIYRHA amé?r@rmeé‘a?%domam i
o) i
of the YSHIR SRR T PRIGnoE. 38 ¢ LERGCReNA Effjdiment, sid fin
CompcmltmnSle qacmdntamtamcatmmmnt V6, dagd sached eompssamlcm mtprbﬁatsin angnount X,

nlsaden anti gen, ein sajd dengue .. .

said (B3 eBRoN Sorpi BRRENT i e v By eths i fou Ffagition i

preserROf 4d @holnt 2 RAdIAE @omahiio Il wok:vt:ke viRRGH &l Hﬂﬁ) is 1.1:1:20.
envel ope protein E of a dengue virus of serotype-3

and wherein said at | east one antigen with said at’
| east one second attachnment site further conprises a
Ilnker mhereln sald I|nker conprlses sald second

e . . s a s S T |



residue is artificially added, and wherein said first
attachnent site associates with said second attachnent

W@ eae/1s2z6ough a het er o- bi functi onal cross-| i NKBCT/EP2009/054856
wherei n said hetero-bifunctjlonal cross-1linker is SMPH

Preferilalﬂxv/ gﬁ{l}u%tﬁ]sgle(gg{? é(e gez r@ﬁ;‘gse {q%cdilg gerg%ﬁxg}; ‘fhtgggu(f) %}ensfpeogltlon is capable of
1nduc1B§ afRlARLY 1rﬁ19ﬁ§é %sﬁor%@ ag@hst! @8R §E?§ﬂyf3éso Bre?etﬁ@ly]a%gm@tf serotype-

domain 111 of dengué virus envel Ope protein
1, serqimﬂgaaemtyp@é @ttd @ewtmpfyé of 8ompin IHmftthmdengn@fJeu& @uelope protein E.

[00132]%10dl EE rﬁ]tg dpr eg%cﬁlgl]el nvg &R}I gjgfﬁgeingt ng%q, MO e[hi: K él&posmon

compiiXR§ ({ |(P 'aQHstQ:ofn@oﬂiﬂign qfi) Q@éﬁéhﬂ‘ cdipogfiort (IR) zﬂ@ﬁ‘tﬁl&nﬁ)bﬁlﬁﬁn and (iv) a
envel ope protein E of a dengue virus of serotype-3

fourthgcomposthien. wherer yaedi fiestisoaipastien 6 @qmprp&eé@rﬁ virus-like partlcle of
| 0
RNA %?éég@éﬂé%ge Aifgr(])g \g‘?ﬁ]%y?ea%{]{)ﬁ?g??st ) 5o % | Osr%tei()vthgref]léalcoi fV11rus-11ke
particldosfaRINA bhctofiohage derfPdeconpirisss ony airomerepfeobmbmaﬁ obat roteins
dengue_ virus, of serotype-3.[00116] %éprefer
havm%r%%fawahkymonélﬁt%ef phedBre %cm/%eﬁtlm?ﬁ as pefeforth yp SFQ 1D NO:19, and
|
Whereiglg%gc? ;Piiés:i hfg?&kh}%ngm\f/eolrgﬁg§ 1%%“13‘]‘? alhéciq: @véleo;ﬁ? %{F\g\%me residue is part of
said rd@anﬂaﬁranomagﬂ)tﬁ‘n anidt(h) atledseam arpigen fwithstt l@ast @ehseeotd attachment

|n said virus-Ilike particle of RNA
site, gt Pﬁwﬁ & QI UOIREP IS BIBRE B8l rasiBishidr{engue antigen
with &@@tsed,%‘at @t'ta!&ﬁm'aﬁﬁ/ kl‘ﬂeg cbﬂl%n@&@ RP AEfFFEIYRNGE &S STEJ ID NO:33,
orth SEQ I D NG 1, wherein said first
Wherem Qaat mm a@;aotnmenss@ i 9§y$’¢@n¢ wnmeamh%hmrseldmys@m residue is

et Bt ShE T B RO P 8 i secon
attach@idft Si&EC ﬂﬁrdug’ht E&&M@bﬁfuﬁdl&al Bhes- ﬁhlaers dihdreat ptFaablyofi&d hetero-
and wherein said dengue

antigen is S%\gue ant i g
blfun@&lﬁﬂ@lg?éﬁaﬁsdéﬂﬁp? jssPHg anchpaersmisiq) seeond icemposation &p) dogsises (a) a
virus-RES! Fultl%fé 8f a%tergSH?%?nA!PbbS Qfic BE 198 IHE ﬁltjstr 5.' achrnent site,
envel ope pro engue virus of serot
whereindaidheires-tikes @ladlcw olf RIS bﬁl@et&mﬂﬂag@mmwhc@ﬁpﬂseat one or more

| east one second attachnment site fugéher conpri.ses a
recompingRiepoat \ipias fa¥inggprefeiRlly coBtiphingsels the pringephdequence as set
forth 1ﬁt§ﬂ§m l§' 4l widdd n\Q’Qﬁ dtﬁktrhttsct@l'nge t'sﬁg?sra gffiln@s@ﬁ&deaérﬁdwherem

e Ctermnus of said antigen by way one
said lyseptreddudio pdit ofvk@d e¢contanaht seat (pr(delat aralc(birenitass obeantggea with at
st ei ne residue, wher ein cystei ne residue
least PR A GG, VRN B Ay T Pt (S Ben, and
whereﬁi fsﬁda&%%ﬁé alBigeiviith S&H dsce8ikP Rt RE e néonﬁiris@s or preferably
through a hetero-bifunctional cross-Ilinker, where
consmpr ef, é?E&bﬂl? N@ﬁé Wélta@rm baid @ﬂmnndmﬁtabhm¢m§stzll$ pkaysteing remdue and

f
where 1h§%ijitﬁy81ﬁme 1§|31&uea Py gaﬁszwé?ﬁl[y a%cﬁ Fv?lgetégg sglt,cP fird? ra?taghment site

associPle®fwitiabdayd Gessids b8addinentlsitk eﬁhﬁdugﬁo& lhdt@0-10fiin6tidMd® @bss-linker,
domain 111 of the dengue virus envel ope protein E of a

wheregne Repfierablyr saad beteebibungpiend crpys-likst e SMItRE apd adperein said third
d r :

com SRRSLTF U 1) VGRS AHGIL AL SFAALE s i o

least cﬂﬁSﬁrtsﬂ atckmem sltt2wbérethodamid ﬁlrlhd-llke)f)artlhle d RIgA davteritghage AP205

envel ope protein E of a dengue Vi rus of erotype-4. In
comprise @pe R PIOBT BERMPBANEAsHBIAARY haying. ecipbYeronsisting of, the amino
acid sé %ﬁ&t és%t ford il ﬂb‘%}@r@ ' Qﬁ"{xfﬁ‘é?gm shigi8f st Machment site js a lysine
eferably consists of, [ east position 1 to 113 of
re51due| amdiwhekdih saifl lyhiec d@ncgmasmartmf &a[d/edcomblmnbtcmt pré&ciof amd (b) at

st RBBUETNEE e @ b AE B e BT P ERGD R ot one antigen i

a dengQOM@SLEd Ohhd SVIRr&GONRARS IdbhAR QhtiddAe withV @eﬁ& | @Bond attachment site
conprising (a) a virus-like particle of

bacteri ophage Qb with at |east one first attachnent
site, wherein said virus-like particle of RNA
bacterlophage Cb conprlses one or nore reconblnant

oy o, s - s e Y " o . o - o - o



| east one antigen with at | east one second attachnent

site, wherein said at | east one antigen is a dengue
w@eiopganel and wherein sai d dengue anti gen conpPCHEBR000054856

preferably consists of, at-32ast position 9 to 99 of

domain I]1_ of the den envel ope .protein E of
Comprasgﬁgqy@rvjﬂah @NSists 0 f&%@lfgﬁg “?iﬁéqugﬁ%g sseopd attaqh&?gt site is a

cystelﬁ’@leesfﬂ{l@ ' ﬁﬁ@vl‘[@rélﬁ s8iiYstiner @S?&Ie 1988 FREAQNRIAY, taﬁﬁ Wﬂéfgm said first
te further conprisés a |inker, wherei'n sai'd Iinker

attachtmmp site essosiaiad wlronid sdcoad htfesimait tsee thrmilglme heterp-bifunctional

o Tk OSSP 5 LRTHR SGMEAL n whei

said féﬁﬂpegmﬁi)shﬁ&h (ﬁB)’”is &1 doghposition %f&h@'lﬁ’f&nﬁ@ﬁ icdl rlslﬁgcta) a virus-like

wherein said xstelne residue is artificial
particlgraf BNé&r baq’éprm e AP205 a\tltha@twﬁ@aﬁtonguﬁrét @t@@@b@patt gte, wiherein said
virus- (185 BT BRTRI B NP PR, ane or pope, pgppinant cout

protelﬁﬁhﬂvlﬁ\@tlﬁéﬁfﬂbﬂ}u oeidigoing! o fr ees@minio ndet secpleﬁl\d:’dri sdtrfoh in SEQ ID
further preferred enbodi nent of the present invention,

NO:1%nd whergiiesaith firyetitacnpnti digsis %#yssxeeﬁéudawy chessinseld lysine
r651du9f18 % &l of &%@}eceﬁﬁﬁrfahp&a? Rﬁeli‘l, EO@)P dp [Egétrbnlelahtl n WRE fat least one
ue virus envel ope p oteln a dengue Vrrus o
second; ettmhyr[r.at site, wirerainotihieat lpastfoae raetg@ntsod deregt: amtigerh emd wherein

resent |nvegh|on sai.d de&&ue antigen. co

(i
said dShgifecinlise) WWohsidiseo ot MM sUTisGh © Rrglciply gpnsists of.
SEQ H‘Pm’@) B8 W her@h sﬁﬁeseg&{lgé&%cl{hléh‘tss&rw %l d%@t%m‘%r@&@uen alid Yhefein said
dengue virus of serotype- 1. In a further preféerred
cystelmrmsdiuﬁsﬂtartd“icmlhfeactdeésm vwhnmentsalé rﬁrstsatadhmemtg&m associates with

anti 0 Sl sts
said. st e EHER RS oy B IR B AP RGN e Boforably
said helMLbBRR PR ceds8-1Ikef is SMBRIRRfABTY Sa@ ofSRIDf¥A&ccohd, third and
[00119] In a preferred enbodi nent of the present
fourthj aepepasition are Hesenf imsequebwpesit o a fhshespowpiaed @mbwil@lﬁnt said first
(0) e: (0]
compc&%%nblggf%trefiltolgh glgagp(%gggggsa (f‘%]ecg?d/ ag?glﬁcl)ér%lelsﬁgésteb n®ar Itrnount X,

said tleitd @chpsyitiors ist presetn @i @innans@ind i dndSwhérsia @at lf(bLﬁJthGC(ﬁﬁposulon is
RNA bacterlo hage AP205 conprises one or

presert it i pinAuRitZ cading i s i Vordi: %twh?jelélfea@lh ef %M M6 %6l  ranges
from @ F Y %?ef@ﬁbﬁﬁgcrﬁ@rfﬂo%n &E@h&@l reﬁpﬂi) 5% Qaid W, X,Y,

Sald ‘irst a ment site Is a ySIn resi due
Z rangek dromi 0.5¢taiSd agais ipnefenablyi flure 0.6 topa Bt amalf wsabid further preferably each

of saif oy "7 dte iR 00k B3 20 Pkt o 30 g faf WA further

prefer@ly lc8aS6 Qe WA YJONrah SesafrSIR UM ANt br@ﬁeﬁ*abl? PSWDOr8i1Ng, further
sal d dengue antigen conprises, or preferably consists

preferdﬂy fepm Dg4ge 1985 Prafonblg cach osaid V\ﬁd’fré(l, A ar¢ belogted fnea rnanner that
ue. virus envel ope protein . E of a engue Vi rus

said GERNSigE! 1SR "G i el Bub oSy Batist atl four

serotylﬁésl PrfaaBlyalgalngBsdrotdpe 1 SQeape-at gea&k»{@man& |s§1©tyfp6f4t &domain 111
nprises a linker, wherein sai d |inker conprises said

of th@s éié@m HUEREAYRIPRC Hrtein Endnvhdpahes psfoarcd; erbediment, said first

comm BRI BB S L ST e S0 S5 M o x.
said t]msd aompsilmmes preséntue ,anadmtounn &, ednd whdrdinCyasd Edurth cornp051t10n is
residue is art|f|C|aJI%é gded and wherein said firs
presenf iy ap ARRHRL % iqedingde gdplr 5 Wik W Zs&ih&r%%éadﬁaa%l@éelﬁﬁéﬁhﬁom the
group\wj\:gﬁ&sthl '@49n 14, Peties a-pikhungty. nlai 1%, 9SST:b1 NKAE, 1:1:1:8. 1:1:1:9,
ereln said hetero- blfunctlona cross-li'nker i s SMPH.
1:1:1:1Ghad ©.6rit 2D Breﬁrebly@dclenﬁmmﬂ WX, Yo arh eelpntakmm manner that said

compasiEFEt P yP E G EEgh bAp o SRR OGN o 9y up perorypes

prefergﬁgradgalnkd kerBfypbhe s@ll%%q)@ez WeFd#PpcEN el QRRtAOd ifMiomad 18 of the
dengue virus of serotype- 1. 1n another preferred
enbodi ment of the present invention, said dengue
antigen conprises, or preferably consists of, at |east
p03|t|on 9 to 112 of donaln III of t he dengue V|rus

o o o L — o o e



of domain Il of the dengue virus envel ope protein E
of a dengue virus of serotype-2. [00121] In a
wee@basned enbodi ment of the present inventi onPCT/BR2009/054856

second conposition is a conjposi tion of the invention

conprising (a), a i ke ri cI RNA
dengug Jupis PRYSHIREGEOY &@2%5 } fsthat pie dfm?rgt saif} fiLst FoRaRgsition is
presetﬁ'lhean WASHR! W, S8ddsdtbhd! Solipb&itiBR i ipfdsentOh BN@mount X, said third

bact er i ophage "AP205 conpri Ses one Or nore reconbi nant

compesgam ismpotsentns anomsdwt Yngndfvheteen saril diourticeangsiivenis @rasnt in an

amouieZ ek o b BuRioh WA Ve nGidREO 31 B 15RL habhdly guob of said

W, XS £ seRelcdUs airBarRf tha0fais @bﬁ'lpbﬁﬁ@mld apable Qﬁaﬁducmg a balanced
protein; and (b) at |east one antlgen with at | east

immugh gespepsn @gainstaghniont  ssrateneswipseteianlys aedingt s¢retyne-1operotype-2,
| [

ero B 81l £SLAIRENN) 050 QBHHMIGLELILO BlRAL p e

preferfpds einbodin@nt, csafP fRft denpasitidnl fis (pfesbﬂitelrﬂaﬁgaiﬁouhtrws said second

envel ope praotein E of_a dengue virus, of serotype-

compegHpT i PFSER 18 4p gmeunt Lasid i cORNOgERN W PISSERiY araﬁmount Y, and
|

wherc 858 809 SEERRAEH hEIRLIn 2Bl LG HPIDA P of Wiy

whereat taat tations 1sli:1:6, Prafuﬂabm eadhi asf saaj W X, Nk &rar¢ sclagsbmi atmadner that

to the Cterm g wfald ant i gﬁi‘gﬁ of one 1 f
id qommopigian pisneppa WHitd?s HERPOSe aeaingt il four
selroty‘ﬁé’sS E)?éf&%bl@%%hgﬁﬁserﬁg}ﬁe \I‘h%@c&ﬂe §aée%t91yes-§ &hd %etﬁ?ﬁ)’e-dll»‘@f dlo?nam 111
artificially added d whefein said first attachnment
of thes |dte@1@ssm@s atregdopi tpmtslal g sleczorfdrﬂmrt mfﬂmdt embcncbrnent said first
q gh a Qgtero blfgﬁg ‘f c#oss- pker { £ X,
Comp%séﬁ"&l SLBFO-Bi PulIo ik St 5€81¢ FARBPSHY %Wﬁﬁen i aél amoun
said thitd th@apodti®f &f preéermhad sRdint Of, atﬂdewﬁélﬁﬁle@ﬁd ifGWeNEdAPosition is
sai d dengue antlgen conpri ses, referably consists

presengfin &y ameHst Zpleafingote 9 reio mgWoX \gawezvh@rqmlsa@if ratigeis 1.1:1:20.
I

Prefergtﬁp%?cql 3’1} %ﬂisY\ﬁ Béa/iﬁb %ger sf%%e(r%{ee eler e'%aa?m nﬁthgg%e%n?or%éors#%n 1£ capable of

mdumpgeSﬁMﬁwemuﬁmhn@ﬂmp@ﬁbdgdﬁmgwb&aﬂﬁm@@pagpﬂﬁ&hb@ﬁga@@tyxo@p@

preferably consjsts of, at |east position 9 to 112 of
I, Ser%ﬂ?ﬁa? [FefqtyPeot andyerefupgytiof domus Iélrﬂféh%?félgﬁ? ey gnveloge prptein E.
guye r r rr
[0014@%03i rf#e}f{r%{ep 2[%\‘9{6}::’2& p?[gésf(gﬁrtn%rlltnl\?g nt;'ﬁle o egés?lgl 1&9%}%0% thd composition
comprages I(lgerﬁrﬁcmmpbsieel;l, (0 a proehe calnpysican@Sii 54 ﬁllrtdfc,on@bsﬁlea,slnd (iv) a

posi t f. domain .J.Il of the.dengue vir .
fourth RSB o BTG Bt SOBBRRLIG 67 CRMIFScS St s b partite of
RNA b8&&RZIhabd AR5 e\m% € Qa8 BRA PR Nitamé &Il §26R%N said virus-like

invention, the third conposition is a conmposi ti on of
partichehef RNfeF@ﬁ¢t©HnOI&1@g© rAEZOﬁgCO(na)rlsas wine s -hpicerqoambinghtecegft proteins

havingg BRI TonSR OB SRR Bnioulidioph iR s RSokh g SEQ IR NO:1S, and

whercENAiD aest eftd DRAYSItAR205si 8O RIS @8d SMRred sdi®@lyBinc residue is part of
recombi nant coat protelns having the amno acid

said regaEhEREECQRS p@é@mf emdt(h) ftricasEong Wtgen Wi, at 998t Giseicendl attachment
site, vaﬁireqn fséﬁazdtéll%gtlt SI ne Ié z% %eﬁ S?aanlt é?ﬂ gasdrvgt?éagﬂ %aﬁn&ngue antigen
with $abd @Bfmnﬁamachmaht plrt@tcemlprls@n@r(ﬂ&):fe&tbly eastistons, HHQ gBnNO:33,
wth at €ast one second attacthnt site, wherein said
Wheregx s3I AGICHAIENGHIR 1 & CHSTRiBR MUt GgBhCTeimmaId gystedieresidue is
artlﬁcﬁtﬂgrdadjd%ﬁg UG daRhEIgn sﬁi‘an?ﬁréts%chﬁl PIsgE eﬁs@@élﬁeéz%‘ﬂ kRl second
'east position 9 to 99 of donaln [11
attacthn‘g Bllee throu@l erhﬁeﬂro)-ﬂwfumwmd orois-bfika, dédagire pmfﬂablyosfald hetero-
one anti

vifunciaig] BT ket ResnP B S P et S s ong cDbe o 3P toMprites (a) a

virus-BIRITBEHRRS 0 8 RNAKScterioPRIRI AP365 Avitd BK8fasC QAP IS ttBhfdnt site,
second attachnent site, and wherein said |linker is

associated to the Cterm nus of said antigen by way of
one peptide bond, wherein said second attachnment site
|s a cystelne reS|due and wherei n said cysteine
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cross-linker is SMPH. In a further preferred

enbodi nent of the present invention, said dengue
w@niovganeconpri ses, or preferably consists of, PEAI/EP®a%054856

position 9 to 109 of domais4 41 of the dengue virus

envelo otein ue.virus o er ot I n
Whereghéﬁlﬂe? %Sf @lfeerpﬁfet@ o@\lgeﬁ ctgfonhage ]i?é) nfom %ﬁﬁt?l}fn or more
recomgﬁfagt E’@a@%&eﬁ@tﬂagﬁg FREREDIS %ns@tringomeftsé akknG w@%e@kﬁce as set

, at | éast positron 9 to domain 111 of

forth m@ma)w O s, fmdwelilanpe smddireu aﬁtaEﬂroéntaltd Ny ly@lmlrﬁsuéuecﬁnd wherein

a.furth f nt  of
soid ISFCRRNB R pat B S ¥t nBh S it R B ARty Bt b with a
least dHcefcBsRPANACEMBE $ieS whbreirPbaill @8 fdastéHRl drtigtn 1s & @eﬂ%@ athftlgen and
domain Il of the dengue virus envel ope protein
wherege sigjd edepigne nbgers evith ypd- Scofdpitadmank sie proatrsises dor preferably
conms%ﬂrgto %'quﬂg I\(I)(.f) 3tﬁlh§1h8{e?1rc‘ ?eﬂ{l SE&\ﬁanatt g’ﬂhetﬁgsgcﬁ tl? lélrctyjs]telne residue, and

whereﬁD ﬁmdl Sistathe( ﬁ);ldae \1$ ratt$ﬁd1all§e a@t&ldt Iaﬁdi &Vlw‘relﬁl\%ld first attachment site
bacteriophage AP205 with at | east one first attachnent

associafcp ew1tw§@fde|5ﬁc§1§| gttaghmgat |sjtg ethf%qul 8| keteyo-ifynctional cross-linker,

Whereﬂf"gfe%ﬂaﬁ’l ?Qoﬁlfﬁﬁ‘ﬁgﬁéls&%ssolﬂﬁ(ep Iq{ I &P Wﬂefb%{‘ Said third
EInS avi ng he am no acid sequence as

cornpdsmdnh(mh c&hf¥ided (AOa \Z[ﬁ],s lﬂiﬁwmme ®if rRNAI hzhcfemlophage AP205 with at

chnent site is a I e.re |du
last Ry TE LT BRI VBFIT W1 K e BOHEP R A g eriopage AP203
compi¥e@oRé Br nRRArdOhbAant &R ?ro@élﬁs ARG %@ef‘é‘ﬂa%f;‘r &ﬁlSlSﬁ@quf the amino
one second attachnent si wherein said at |east one
acid sequengaeem set foathdie S RN gBrandanlttreih snid fns@aiadhrd@fngue is a lysine
[ efera

resiuBbit S8 T §8Rs r RS i R Rl Dioes ProrsRtRhd @) a

least o2 \éﬁt\%ﬁﬁwﬂh at Rhét oe Qfcoad Qltﬁbléhﬂl@en‘( kitélSvikcif 84i@tay R@stbne antigen is
and erein said at | east one antlgen with said at

a dengegmtigeie wul ovigran tsatch dengucs prtéggenymithe paid oyepenids @daghment site

COl’anll gogr }rreef\@‘?ngge o%sﬁ%' g %&1(2 lrflé rI\rI](sgggl)é\}hl%F et ga?a gesc%ggsf gg%chg%ent site is a

cystelﬁforetsialﬁe Gnidevherein Saldfcystaind rédiducge artificialgyaddéd,@ne wherein sald first
pepti de bond mhereln sai d, second attachnenﬁ siteis

attachegff‘gft it éSSOé@iea uith 84 ygeereiaHacupent Syisarpe FobFigbifgctional

cross-ﬂﬁﬁérf {)vﬁ&% re?eggo\?\f s?]lar}gte B Ehai aﬁ@f &oE%]flﬁ\ﬁer% S@ﬁi}ff%h wherein
site aSSOCI tes sal second attachnment sit

said foumtto aginpasitiat éw))-lsbafoonqioisidnalof cho ssvehtiok eompwlsueg e(aha virus-like

. pre b sai nctional cross-|Ij nker
partifGyg ENA bt vy ALY avtictl s e ik SHCIPRE Pikeaifiein seid
Vims-lﬂzwgmlmrbf RRIAD bAROH RSN AIPAOH BRIFPLESESS 0Pore recombinant coat

preferably consists of, at |east position 9 to 109 of

proteifo hawing, | préfeegbly hensmﬁémguef thier ztmlnempsi @fpmlemeo@sesem ferthfin $EQ ID
i_rus ot her

NO: 1 BB Rt S il PR i B PO eaUE aBgTerein said 1ysine

remdu@ N pGEBf SOIRICHEBSnanOEop ﬁ)ﬁft@hazﬁﬂciy(b? ankhsttche Qﬁtlgéﬁ wltBasleast one
803|t|on 9 to 112 of domain Il t he dengue virus
secon

Alfeghaprat sitotehgicip s8id ¢ lgeshgue apfigesisof dergustappiecy angdvherein
said d%n%dér %Inggn %lﬁf gl g%gco%gb?g%{cﬁgl& sgtfg éohlrﬂ)rﬁgse ?rBreferably consists of,
SEQ Iny BIDEBE&bJ/hlerﬁﬁ mSIdSsteSoraf atta&hrnbﬁaﬁtte ip @deEﬂeﬁi& rﬂ:sﬁi@a 213 wdfercin said

dona 11 ue virus envel ope otein E of a
CYSte“&"eFF@ v ra%ft %%lrysefd@fqag/@@ ¥! el[eeniazé] Hﬁtﬁata%m@%wewsocwtes with
said s@émlﬁdétfﬁ%ﬂﬁleﬁf sﬁehﬁlr@%#glsée 'Hete'r(‘i“ﬁ dtBﬂal A8 it Wherein preferably

conmposition is a conmposition he i nventi on’
said hetorpbifigichigny] ayosa-linkewis -SMKId. Btafdra‘tdy eadf of RNA first, second, third and

fourth&ao%nté)%gl%ﬁg nggﬁe%%g? gfr’qﬂvﬁ"é gmglitn}z lngftn%lgq%é)fr%‘_rprsrgd grtn oa 191%1% said first

compd3NARAG thRsk AP aGCMRAD v CAMPEICE RS cOMBoRionR Resent in an amount X,
p
recombi nant coat proteins consisting of the am no acid
sequence as set forth in SEQ ID NO 19, and wherein
said first attachnent site is a |lysine residue and
mhereln sald IyS|ne reS|due |s part of sai d
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an anount W said second conposition is present in an

anmount X, said third conposition is present in an
w@rmanso2yi, and wherein said fourth conpositi onPCHEP2009/054856

present in an anmount Z | eading to a ratio of WX Y: Z,

) rein each.of said W X, YV, nges fro 1 to 10,
said ﬂb“ﬁﬁf’%ﬁ“ﬁ%ﬁlﬂw? FSoRseEEmS 8 133 %m% (}; vﬂ“@ %ﬁﬁe@uﬁn;}] g?““h compgsition is
preseﬂ@ Lehe ﬁﬁ%ﬁ& Zef%‘é@mgfto satd W W)§( WZ v;hé@ﬁ‘&%@h brom W.x K07 ranges
5, again prefera fromO. 6 . 8, d wherein
from q.Uta Herprfpfp@bb’rfatrhyﬂ Katold, efid wam@lm/fnrtb(@r prﬁferzabﬂyambs)f paidiW, XY,

0.7 t0.4.2,. preferably from0 3.2,, and rein
2 ranggy Frok 0555 5 Brp by GG B 1. iednGBR HBEE ety cach
of sai- V9, KOy 2Z Franddk &fh AT Yo ﬁQngeQerabItyofr&na) 8 keIBtN@nd wherein further
referablyfromO 75 to Preferably each of said

preferle xach ofzsayt &.5eYe t @ggq)snﬁan{aaﬁhtpez 71 prgferady drom 0.9 to 1.8, further
[ a
prefergﬁgp%ﬁféfe) 723% ﬁ nZ%t Ppe]k?%rgl?lg Fl&lggff% Qg?ga?g S% %tmpf manner that
said @PPloBisibn SBI cdpyPle- ofl indeingt yp‘@rléhceﬁ elhﬁﬁmme re%pa[sd agalnst all four
serotype-4 of domain Il of the dengue V|rus envel o
serotyppto PEIfFrafly q20MELSTOWRE-4 FURYPR? SFEVRE-F @nd srb@eTe domam 1l
of thet Ia@n SN eh@é{g‘&[ fp?(ﬁe rpvigfes frn‘?ﬁerapl%qu}%? é:ﬁlb@(Pment said first

|S|ng era |y’ consisting o

osi ti.on, .and a fourt |tJon er.ei
said g JomppLot, W&?‘ﬂe %ﬁm. agn?ﬂnég% %rﬁmamﬁh ur(y C%Mltlon is
presetﬁ &€ QR Am6 QRO Rallin@No laSathl 68QNK- V2, %e&'ﬁp Ry rz?{lo ﬁ%bl‘é{cted from the
third conposition is present in an anount

group whietising ofdi b1 floli t1h2,dohpdsi tli ok §:b:15% dsleh6, i:h: 1a7r;1 1:1:8, 1:1:1:9,

o PR 58 LSRR, BT SuPE, Fe LR AR i

comp&sltionlls]oapéblé- of 112ducihg1a baldncel: itrindur, redpohisd agams"t all ﬂeuﬁ serotypes,
1.7, 1:1:1:8, 1:1:1:9, 1:1:1:10 and O 1

preferairlefaeﬂalﬁt §erephr lofCroarg- Aysenotype;3 znérsemsf,mee‘btoédiomna I of the
0

dengug%p‘ﬂg n\éal rrrﬁjrﬁﬂeeﬂlr ggfégangdéﬁlag %eﬁael%?&figﬁu%{t Séea?(gﬁf:slt rc]gmsosmon is

preserjoriefar adbyntayaisaiit s@@ﬁ(ﬂ)tcyﬁl@omﬂlon € pedsyemn2an aﬁrooﬁtylxe -s3id third
and serotype-4 of domain |11 of thg dengue virus

COMPRYHAD 18 PESEH O XrANERUNf 00 £DGTVIEFFim Stk fRUEF CQIPRASE ey prosent in an

arnourﬁ@f%géhﬂg% a rhtiRe W%{nk WRYER aﬁpraﬂF Qvh qelsl fIQEfe?ab (;, cach of said
conposi tion conprising, or preferably consisting of,

W, X (Y )Z arcfselested copposineT dnf sdid |c))m@oseam) mdcapabip @diitduwemg a balanced

a third co sition,
tmmu % o9 &ﬁam%h éﬁpf Ont ssﬁf%yﬁqs ﬂefﬁ@ﬁh’oégi‘lflﬁnsqrg%? dseffotype-2,
serotypasaaad%@aﬂ@e bf &ninIEICOMH: GRRRSVitus MAvEISpPPRBREATE. TN a further
an anount said third conposition is present in an
prefermdoambodlmeah dsaigh éiretu pogpasitidno iy phesetnpogit dreuritsW, said second

r.e an ano I eadi. to rat.i
Compﬂ%f%éor“ells #?re§8‘i1tdn ra%taf“é’“P 1“‘1"?1 9‘1 %%OHH’Pé‘FISPé%P’S?S%%é%a%?mount Y, and
wherefBbddd Wurth compasitaseissteat afah Anduidrneididhal a saidlof W:X:Y:Z,
conmposition is capable of i ndumgg a bal anced i mune

wherepresgibrsie iadali hat Prafqratflb gichsefrgtd/ Pe K. Yplere paleqtod in a manner that
ser t e

said %er o?ﬁl n 1? gaftp\égl% moafll ﬁn n% ¥p$%£ncgen5g}él¥t% reﬁé &ﬁg %&alnst all four

serotypmq)esfmb‘:ly 4e@iB&fotlype-a, foustyper, m@fyper Beadd eaﬂoqulemem domain III

the present i nvent| on provides for a cqQnpaositjo )
of the éﬁws Vg cBrelopcerEtaigl §- é%nas.fglﬁlilqsgpr@?emé. ﬁmé imet said first
comp&SRHTAOR ipkd s8Rk 1n(dn' e)m(ﬁm%woﬁfjd GRBRPE) %6’&1({11 is'p)res%ni i aﬁfjarnount X,
conmposition, (1v) a fourth conposition, wherein
said tisiad dorhpossmom ampmseﬂt i rani n@me SE rendi wheminasaid) fieurtly cgmpabition is

s e oR TR e R B WP S B 1 1120

Preferdhl@e8t o SRidW, QUYL 2 afORQRIdLih %Gnétﬁlepﬂlﬁfsﬁ'f& cdpdAfion is capable of
anbunt Zleadlngtoaratlo of WX Y:Z, wherein said

ratiois 1.1 :1:5. Preferably each of said W X, Y, Z
are selected in a manner that said conposition is
capable of |ndu0|ng a balanced |nnune response agalnst

o o, Y o e



wherein said at |east one antigen with said at | east

one second attachnent site conprises or preferably
weongiissl of SEQ I D NO 22; (ii) wherein said SBCDRP2009/054856

conp05|t|on is a conpositi-ogp-of the invention, mherein

sai gl ast one anti en mn&h sai d at Ieig
inducigg @dyipnged JRRHENICSRISE 8%}H'ﬁrai lsfour grotypess f Tfla?rly against serotype-
1, sercﬁ%bSQ skotfle- PR dRDNE-28¢ d&r'xlhl'rl)lll\mﬁeediéﬁgﬁ@bﬁlust in"eﬁl)pe protein E.
nmposition I's a conposition of the invention, wherein
[001415]a11nd aafurthenstreterred aﬁnbcg?emew of thai presnt | isastttioonghe  composition

comp G B4 M SPREB o Uit 55 SRE rtpogor i b A atporigigpapd (v 2

fourthc&ﬁ*ig}bﬁitfbh OWhér8indsabd AR ThinpOs1tieh () NEorhpYRE)oNvirdIBKE phtticle of
said at |east one antigen with said at |east one

RNA actemepbage 278 nvithsjat deasomps ifise tteehmendfsetegpihgrein said virus-like
par‘uc]t%o@fs RﬁtAS b%te & g%) AYQO% 100 3%%3’ Z(l)]ae gl% Ifeelggl%g nggtnEOat roteins
resen provi‘des a ne 0 ucl ng ar
having, mmfelebryem@fgeeg o tlﬁd’lﬁndlefml(hsehhéno@fas stefottrig SEQ/ID BE:19, and
envel qpe protein E of a dengue virus of seroty

wheregpsagd (}bséa achg@,nbflyeplé _ajysd%re@éip@tag}% &hgrei, S%mesremdue is part of
star

said récﬁ}él‘rgan\égﬂ%a?gfﬁtah (b ?tvléa%g hfgeﬁ%ttﬁ@gﬁ V\nﬁe d gﬁ%%nsel seconrﬁi attachment

site, wher isad rag) lcast oner zm‘t@embd y deopei Sitigemgndfwhefeip saidfdongte antigen

.. composition, (ii) a second conposjti i) [ r '
with SERBRGIh G by FOR oy O G0 LRI o 1D NO33,
wherefiRdadh §dcbsd at@&ﬁﬁﬁﬁ! {iteQPa CY9teit® ?&%‘[du%eﬁldawﬂéréﬁissa d &Bteine residue is

particle of RNA bact eri ophage with at |east one

artlﬁcfalllys@d@tit a@@ﬂnwh@rem tseldarfiidstaattacemnt offe @nedigen with fsagk second
S co d, at

attachl['ngg §1te ﬂlg ﬁer? i)aiﬁgcge a]u (9)1rog§1 Pléeé,n E’Z‘ﬁ%}l} i)ireﬁgr%{)lg said hetero-

blfundﬂbﬁélafr@d@umpfssmpHn @ndP{vhein $£885¢coR@Sbinbeditih {iD Bhpeiscs (a) a
domain |11 of the dengue virus envel ope protein E of a

virus-Hengeaicls pORMA %t@é@b@e AP26h dVIWn &t é¢ast o8¢ dirgfeéwment site,
0 S a of a

e TR LR L ROTP ISR B! LOBPL Ry mre

recombirfagt e p@éteiln@&ﬁtfmgnpre&ﬁhblg EmnWstﬁrfg af, theasinoomed sepenck as set
attachnment site, er |n1§e|d at | east one antig gn i's

forth iy SFh Ja &N EAP; @énW%% Sl Ty, atigehiperdrsHE aht {ysEsietidys Hyy wherein
said l)gfne r@§1d1!leel§ bt B9 §élfl QR nibidieht St %?ot?ﬁ”ﬁ{éir@ Ln! 18 ohd Qnt%gen with at

engue Vvir s envel ope proteln gue virus o
least @ersotypleat@ichanok sitee whiereins sdidl at tﬁastdom:ommgsm tid @adefguei dntigen, and
es a vi.rus-l.ike. art]%Le of an

wherefih 341 Qr‘i?%lﬁH%gaém&ﬂ it SHE OB SRR S RSES: 5p't Breferably

consis@N6f, FEQ N0 3AE whBeiD§Nd %édﬁdaetuahﬁﬁe{t $A84s 9&5QMRfhe residue, and
attachment site, wherein said at |east one antigen is

wheregn dad gqyetemt regléne aonrpifiailhy; ad®d pnefvehea@nwatﬁb fsdt sttiaplgment site
of ., a on 9 10.99 omai n |1l th

associffh I RE o Be b BmERb AR o s helirgrin Giga® gposs-tinker.

whereHE peifOHRBty Kai @ Retc W Bif@ichiofal EofsOlikch 1§(STMI@H| b Whete said third
conprises a virus-like particle of an

compasitianetijib perapasani (fh a atirusd kst pagtide foif rPsNAaI?EIC&‘élﬁﬁhﬁrﬂe APZ® with at

least dg]t%ﬁ”g at a%@%gntosnt% & %‘?gf%ldé\gt‘% ﬂl% #)aqrgglie og@zgﬁot%&ggﬂphage AP205

cornprased enguendid fagembihanipddas pfmgem@havpm@fpeerfaﬂabw mnlsunsg of)ghe amino
at least position 9 to Il of the

acid S%ﬁ@%ﬁ%@% bR Q2 N é?é}nﬁ @%@m éalééﬁgk?étaehm% sg¢ is a lysine

residug %ﬁ@tvyﬁ&eelﬂ’ safdNGsitRSELAR 8 aﬂ M‘ sraﬂfrécbﬁl%nﬁﬁf ookt |p‘?§tei‘ﬂf and (b) at
an RNA bacteri ophage and east one antigen o

least cma@htigdn wah dt ferstsine (secrqndsatttwlmn’ﬁ:nt sikd, dvmm nald at least one antlgen is

nposi.i tion, id.third conposition |d f
o dengBrmBBEt oS i BN SR AD MOSEedlp o prhggent sit
compr%ﬂéﬁi ot &by &ﬁ&%ts%%@@@%%i %ﬁf@rﬁaﬁ Iséc@)nd ER&kARNt site is a
In a preferred enbodi ment, the present invention
provi des for a conp05|t|on conprising (i) a first
conposition, (ii) a second conposition (iii) a third
conposition and (|v) a fourth conp03|t|on mherein

e . o - - o



attachnment site through a hetero-bifunctiona
cross-linker, wherein preferably said

whedoensh2sf uncti onal cross-linker is SMPH, and PIEEPRI009/054856
said third conposition (iiHj7<conprises (a) a

cysteq\llele{fgf?iulal k rfads 1?6%%1}‘1 g% é:gf{;{[ﬁgglﬁ\esg LfetGis raml Hogghazgr%dg) cﬂ \gnzi hwhae}rein said first

attachMichSitd L&ScRAGNEh Rafll sy Raciehdn RRAARrddBh GO WPt 036Functional
one or nore reconbi hant coat proteins havi ng,

cross-prledfrewhiicin p:t@fmtxly |smg lwterOfotfenamnabcraSﬂ him@qu éM:Pé{ ad wherein
erein .said f

said @Y‘{‘%SWNB?W“%W f g) 1ssa COF?QF%H Oém{F%l g \RB%‘PQFIHg da) g virus-like

particleYsH RRA Bsdtét hb§e RRPY5 ithSal dast @merkhatich@eat site, wherein said
at least one antigen with at | east

rotein; and
VlruS-glﬁep@t@él@rwf BNﬁa peverinphage AP2AhEPBIDASEaPRF alt Mogasecopbenant coat
: t a
procifTGER hrAIEIBNRATIOND. o) AL DS i seQ o
NO:lENQnZ7wha’Gﬁh M@f@stmtmamderat sifeeidsd 3R @gidugeand Whdieig adaill lysine

at | east one second attachnent site further conprises

residug 1§ pak ek saidyrep BB R PFAIRIBY andoiPp At keast opgiantig@Lwip at least one
[

secon?gﬂ?ﬁg{%qmée:‘ rr\%/lﬁeaglﬁo? Sal g%é %tn? gagﬂg%ﬂ ﬁke? Het@e%ﬁ%gﬂ aatnﬂqx/herem

said dpegtel a:tmgbm rvdth whe rse¢amdsattadhimentositd mmlmshsrmtprsfetaéﬂy somsists of,

i he residus ein sai.d cysteine .resid
SEQ Y NeFh P St Os Mo Haa PR S claHTein said
cystel§é ?&1&%59%@&@1%&&%3 A whee shi@tir@ChBRheR §if associates with
hrough a hetero-bi functional cross-1inker, wherein
said Spmrﬂe@*tmbhlylestamt ﬂne@t@hoa ticfcombifiionimhalc eross Linkanksiheicin preferably

said hg%%fpgkiﬁr?:ggﬁa g:%oests iarn\§ gm;prgﬁﬂéﬁ}g %%%gfn S §d %)St is“g’co%d third and
fourthWokdp®sitibk @rifedcneinec@hl MMBurRach arfieih agercidd Whbsdiflent, said first
| east one first attachnent site, wherein said
compapitiqsis IPrgsentyiaran; amauns VR speend o mporldRn QPresshpini anegmount X,
said tl?P(? & g%?trl(%l 'ise 5'%?1‘[ NENhL aﬁx?c?hﬂ RF o&n%' \Qﬁerh Véalcg fourth cornp051t10n is
ef érs y con e dm no aC| sequence

presetﬁeﬁ ail ﬁ)ﬂhbiihtlleeStEE@ ftdDa INGIolof W Yo ew Rérainsat of $aidW, XY, Z ranges
achment glte s a |lysine resjdue and wh re|n S
i

from Q %cr He nreleiaglyeem Oy to o png wherel Hfrms% gach o sind W, XY,
V4 ran%ﬁ Fioh 015 tg 2 %a ?éferlaﬁl?islire r@)\?\(}]ﬁﬁﬁ Bgeﬁﬂl %@r&n%ﬂh@ﬁff&ferably cach

e secon chnent , erein sa I'east” one
of saidiWj ¥e, Zsamgeddngud. Ant # geprefamblywhend].$) ts 8i2) adérwheecin further

preferiy S o S ber ovh ZHPEEGE AR o EHo ERETE AR DR 1y futher

preferasly lrRRsh. 7816 138C pfe@eramwﬁmrsmm@w e Uzt PELASTRI ISLfhafner that
l'inker, wherein said |inker conpri'ses said second

said mp@elhmnls @ptable aﬁdndmageanbaémCddlmnnme respasssoagagse gall four

serotyBeéspthej rCBlé/na al sZelr%tP/P]e-z,a eaoatm es(nfrgﬁ) W?ﬁ‘ﬁ@ ﬁ?rogypg & (i)f do&naln 111

of theC Yigh@ien Qirie ehklEpe PRstchBI eh Na FatbrCy@ticdecmBsdifhdtt, | aid first
artiticially added, and wherein said first attachnent

compagition iy PEFEN iR %il(tlﬁlt i &ﬁl%%ﬁééﬁ‘ﬁ CQMPRRgTRIStPrasepkin an amount X,

sid (L PR RSB D AR DR 5 R Rl PRl fmposicon i

presen®MPlh allﬁbeiﬁt@ &iakimgeatahaﬁﬂ oW A Yiz, $¢h,ere$1f:‘ gaidh datiot 1hiséléctﬁdi] @irom the
fourth COprOSl tion ar e]dEr esent in C% Il apount s
f

group copyiime Yrlek &y b letdobil dehtl - &l 4! 1 éolrrbdsvtlrloh SHBEY
1.1.1.!@&11&{ 63 9%.2.]5nPfryﬁer§ﬂ?léQ$h ¥ sa?@w ¥ §C Q‘lﬁie Qqu&?&f’intd Rignﬁe? that said

present in an ano X, sald third conposition is
compqsnt&memtcapablalmf ambgmtz & balamlbdwhﬁmmenreslmnde fagaingthall four serotypes,

OSIt resent an anoynt Z | eadi tp a.
prefer?ctgglp a(galdlfs Wr ype , ss\qugfpglﬂ SSLEYPCS agg“s&rq?vp 541 %@ (Po?aln II of the
dengué NG Sndl&PB &ot%nf B. 0s fiRihef frefdtd dnfidiRerd 5sa‘icpﬁl'%t cé‘ﬂﬂﬁosnmn is

wherein further preferably each of said W
ranges fromO0.5 to 5, again preferably fron10 6 to
4.8, and wherein further preferably each of said W X
Y Z ranges fron10 7 to 4 2 preferably fron10 8 to



of the dengue virus envel ope protein E. In a further
preferred enbodi nent, said first conposition is

wWee@gasizei n an anount W said second conposi t i BCI/EB2009/054856
present in an amount X, saifgthird conposition is

present in anmpunt Y, and wherein said fourth
present dﬁpaesrlrl%ﬁa\% SAideaGsARd [CAMBASILAR, dh Proscteifyith gmpognt X, said third

compcfs‘?ﬁdnols %fresgﬁtXndeZamdMﬂ@'Ye'aﬁd %@He{%u[ @51&1 Polrth éonlpokﬁ%@i is present in an
Preferably each of said W are selected ina

amountehliceding hat raai of WoXpPogi whcmm. sgud;raipam & 10ff 1.iBefigtsibhigeagh of said
{
W. X 32 2 RS SES T R T BE PR iR PoPouBhn iy iR e dp e yatanced

immuA Ciesﬁ)%hgg )é@@mé‘t afl frBefotydds, PrefbfaBlydapaHg VdrbBe-1, scrotype-2,
envel ope protein E. [0013 in a further preferred

serotyperB i rreratynst4 phéopriaJHmf thadergueonruseneclepmpostie ifodn a further
f

preferﬁe@%%lgrﬁcf Iﬁlgﬁi )(saﬁi ﬂrgt %%rﬁ]?%ﬂ?osh % %Pe%ser(tn’ an dé?r?&ﬁiﬂdw said second

compdsitivnt il peseds |ah|aﬁra>unm;eraeal mlmwoﬂlﬁolslmh mpm iid k®BmMoOut Y, and

conprises (a) a.virus-like particle of

Whefeﬂla?ftl‘é OB Eh SYfBPRBIVSISRTETPNRIN PR ATPUBNE lf:frdrﬂ@ﬁ toaf trafih REAY X Y:Z,

where §a‘?d ra‘f‘faq iy §aPr%fe\féﬂlg‘%aéH (lﬁesaﬂiaw, 'X:,*Y? 7%rc RM¥te in a manner that
acteri ophage A rises one’or frore reconbl nant

said mqiosmlont Bi cepablavoh gndusmef erbvrhdtr;ced onsingtei nypadse fddagnst all four

0 .acjd seguence as.set for in SE NG 19, d .
seroty e PEA BT SHOUE AoTHRES &1 KO BE S g SR PF cbp Gfgnain 1
of th@@l@néﬁée LRLD caRdIShd Yadtm Ee‘?h dé‘%r‘tl%rpﬁfefen%ﬁ S@bsliment, said first
r econbi nant coat pr ot el n; ) | east one ant i gen
Compcrwttdm latpr¢seatsm %mr%ncw@: EWr,dsaat seaomrewmp@ﬂmm 1Svirescei m angdrdount X,

east .one. nis a den
said t@gﬁ §OgRAYI é‘nP‘ieﬁ 2 &Hp??%%% ’o*}n Q%S‘Pa%‘r‘g ?%‘%%F‘EP%OSMOH is
preser®fin SEQrobhiN@ Ridingn@ whefi@ior waxdr 2t WiRash saféeratio is 1.1:1:20.
antigen with said at | east one second attachment site

Preferpbly hely oftaifoWi. Se¥. 4 arq sekested inaanasinar das wid gayRegsition is capable of
a

e SETEBAEEL 5 oSSR AP TS Sl e

1, serc@pid-Yeprdmypewiyndicraec-peptio teinltingd thardeiged mrmnifelope protein E.

second attachnment site is a cysteine residue, and
10014} Wheh nthea cempguitien mad(ass i aPE SRt yPlatiednvention is
admm?s@é}ed\’tbeﬁnein 1&@1&1@ ﬁh{agt’oe% LaG 'ichhéotn@an?sss%ﬂg'ﬁfffe% %fulaants or
sai d secon attac t site throug
other shﬂa‘stan@:—sbvlflclnamldamedbl&:foms;mpmvnigehe efﬂmecgofrthp Derﬂjagastblli/xamples of

\%ﬁ haE)tl -bi functional .cross-linker is noi1 )

materiyse SWghle Jog ‘éséc&}thrﬁRﬁI}?ﬂ%lr o o EIF) C%‘H‘bﬁ”ﬂ%‘@s ra) agmaceutical

compd‘s'lt[dl'ﬁ Ak KgroRRKel | &l ﬁuﬁéroﬁblﬂso*a@dé& et RBMBI R cAREASH W tfr@hceutical
| east one first attachnment site, wherein said

Scienags ((sol, i ecdpaMiatle IPebbfhan\lﬂoba(df)%G)D oﬂhageclwm_%enle aqueous (e.g.,

ohysiqiPH R F e o ep S Re ST R aF SR ol sty of nor-aqucous
solverﬁ@@t&ﬁ?fdpy&%e sycdl Of)élﬁeth?leﬁ&@l}l'dal NgchBle angl swhtekgiolive oil, and
said first attachnent site is a |lysine residue and
injectafhe PELARLCSTSHS Wg, aecthnd silepte q:agrlggrqr ogelugisg dressings can be used to
[ . at | east one antigen
1ncreaEee§ﬁr§r§ gfélé %de&glg%%n%tlgg? &ﬁ%lr?? "site, wherein said
[00143t Thee aatcian ecoatosgions i o shed engugomndre gand tante Wiphahaveutically

accept@?le g]rlflg%ﬁ%%tgt!g Fogrfgl?l %iraﬁerggr arirrg@el{qeeéggllld}/%%@? Sﬁrgfterably by a

huma@nhFhﬁﬁ& Wipth V§&'11% %rﬂp%%%BnQ:zﬁ RE Oﬂ@elﬁ?tna% éﬂfnﬁhfsfered in a
her conprises a er, ereln sal

“therapﬁmﬁﬂﬁ effestavad ameviidi.al taachmentt thatt pl;odams amiemmdnphysm logical

effect)zgltl}%glléahl?r}é;})rrvﬁﬁe g Suglﬁ]lél%tﬁ gg%ptog%et ggr}pg ﬁﬂrén P cgoiru og'a[hlds disclosure.
WithoB &R HkeAtidrAONIEBR theShre®nt HiventiorShyeihBgo I@Sing Woch@Nstic explanation,
wherein said cysteine residue is artificially added,
and wherein said first attachment site associates with
said second attachnment site through a
hetero blfunctlonal Ccross- Ilnker mherern preferably

I L, . o S - ~R A~1 1



wherein said linker is associated to the C-term nus of

said antigen by way of one peptide bond, wherein said
waemonsh2at t achnent site is a cysteine resi due, PEREP2009/054856

wherein said cysteine resi-dige-is artificially added,

and.wherejn said first attachnment ateS\%
the IngGHTIYCRASOIG SATRRRSHIPEA MR SGURT QRO G SR b e’ chvelope
proteif @tcﬁfd‘én%ﬂ FHART AN Aus Cik @8sabld &Kﬁﬁmm?g’ ik Rlzlreg ﬁf\%@b' y

sai d erobi functional cross-linker is
[00144ﬁrBieemat@h§101eefwhh@f poaidds fa pharmasewdsal comos'ldomrmmprlsmg: (1) a

ti.on nt mount I n a
vaceine e EBRT ot A BRREPERD & ohifaeitPice RO REGeRpIofirflgr More
specifRaBp e iityeaflo@ RoVIHcVa §Hérﬂ1a§&ﬁfé@ld cERIFBALHA,I 941d | Sharmaceutical

present in an amount X, said third conposition is
compqﬁtwemmpmﬁl%m (Bt vises-likedparticle avith gljegstf ener fifst attachment site,

Whereﬁlo Orixé @Y?g(p%gl‘e 1%\/\‘?2%18:1 nhlgbn%%ﬁag " 51,'% dﬁsvgd%%%noghgge; and (b) at

least dna lagﬁgerf wihnaOledsttone 36condraetheinadalt yitd, materdn Bﬁdtaol&st ddintigen is
wherein further preferably each of said W XY,
a dengug g Mdieran salfidiesguea@%ugﬁn EPBPEYCs I3f %aﬁtrmt@nc? 110099 position 9
| f
to 1094 rﬁy’osﬁgfg g‘é@gg@ fdr}‘ C)dron Ihﬁf opt'h@ éi@ﬁ%}% \%,(I'élrg gg{blﬁﬁ Dot gn %Vand wherein
(a) ana (B) araridﬂmdh ¢ghreugh $aud tah @stmmfﬁmﬁhi@saahahleait oaisdcond attachment

Z.ranges.from0.9 .7, preferably from0.9 to
site; a&d é) afnklﬁfrﬂ%aeut&aélmaqﬂtibﬁ? F8Hf0. 75 to 1.25. Preferably
[0014?]3131{% HveiBd Mhet prévidds adr %heﬁﬁia@éﬁt%gl 'cﬂmﬁoﬂﬁ&p%r ttllI@‘ttlreatrnent
sai d conposition is capable of inducing a bal anced
ameligrapiemend/es pemei icaged detgual ﬂ:verro dengsie rhsmppidggic pleedre padyby dengue

nst sero e- . serot Ser.o -3 and ..
shock SR 550 S HGisaliceT Fo St orEoriinty O ffivesosppsition of
the 1anﬁbﬁldﬂdE2) 4 phambedutiogity picepteble egrrfbodi ment, said
St COITpOSItI on 1 s present I N an anount W sai d

[0014§]e7611m enveinso Surthico Prowydesr egeqthod forathe drgtmentxamskigration and / or
r O I

prevet@\g) oq” d:eggig %'V%:Iggi:é &C%%ng%gﬁglcofév%g a@drygrggérﬂgﬁe sﬁ‘@c% syndrome, said

methodl’ﬁoﬁfptrlsﬁgl wadhiogrih@ aacongiobivionf a W&ém\é &mpdﬂﬁfoﬁldﬂ aSlﬂia(ﬂmaceutlcal
tio is selected fromthe groPp conS|st|ng of

cornpo_tsnpnl oﬁ_t ¢ inveption tq_ ail ?Lnlgla 1 prgter bll'y tg_ a - ]Emgn Thys, 1thg invention

prov1d% gor éhaegt el&}ratiyn]anll / %9 S Se ng%filde gggenf%ger, dengue

hemomimgntefevbh _ahd/éoalddngmmhosk syminoms, seajpabithed ebmpndingiadgi@stering a

bal anced i n esponse, agai nst, all f.our serat.
CompaIARP 4514 T et ALR bt AN, PaIdSApROFHER SRR e . irus-like
particRNHitis 8 RhM R 4irSf attlemmbm stk wﬁérehml&l ORGUBKY hAtkiSle is a virus-like
envel ope protein E. In a further preferred enbodi ment,
particlsad fdarf IRIGA haoiwposhlagpo and b)patekasit oricnamdrgearmitintat ass and sccond

attach{nﬁ:{ni, %19 gvg%rg 1 ts?lgr?t I%as'bg %Iﬁ{gepds ({é&%%%l?[lg?ﬂ \gﬁé&rem said dengue

antigeWRBphiBessdil chstf susitiod ocemuassitioar tosl 0p ro@%@ﬁfloﬂl A t@M12 of domain III
amount Z leading to a ratio of WX Y wherei n said

of therdpnpee vigug envelope, prpieit Bi apd ywheksdh (?t)fanéaﬁbbl aygy linked thpugh said at
least Ghb fhr%t%hﬁ‘é{pﬁ%t Qst?on'é'@@&@ﬁ a}t0m %&?k@'e conposi tion is
capabl'e 0O |n5h0|ng a Iance I Mune response agai nst
[00142] Withawspesetoothy peshodsrodftre alveyti@g &hidSdongpesivbypeid Yaccine and/or
serotype-2, seroty a otype-4 of domain Il of
said pb%@aagﬁﬁaécmwglo@ﬁ@gqegﬁgﬂb @gqng}lﬁerEd tq ppid animal,yagre preferably to
said hEL G b RO TR effewvé aflolif _Cconposi tion is
present in an a sai d second conposition is
00148 les@met ernlmdamelantiwndzomposs@nsi vaetind coomppsisons ami/mrspharmaceutical
resent unt and id fourt
comp @i 1B B niRah arebio 5 Qutieh gy degtion, infusion,
inhalafieh,| RalfdnV¥i¥raiof, ofJ‘&ﬁéresJuﬁalﬁ@ 'pﬁ diédl inRthodls Unk freRrred embodiment,
Preferably each of said % are selected in a
manner that said conp05|t|on i's capable of inducing a
bal anced i mmune response agai nst all four serotypes,
preferably agalnst serotype- 1, serotype 2 serotype-s

e o a1



forth in SEQID NGO 19, and wherein said first
attachnment site is a lysine residue and wherein said
WO y®ons026esi due i s part of said reconbi nant cOBECT/EP2009/054856
protein; and (b) at |east -ofte-antigen with at |east
one second attachnent sit erein s id at |east one

the cogipOpigaps, VaCCACIRATRASITIONE PRERAT P a%ﬁ‘&P iSRIPFILORH3G geministered

to salérbtn'uﬁﬁn pY‘éfEﬁbEfa{dj saf Clﬁﬂﬁ’anatlﬁ%ﬂﬁﬁfar@' bRraGORRAs1yS ehscvns&lﬁcosally,
preferably consists of, SEQ I wherei n sa

transdsindlyd intraraslverintraictieonicslla wgutenmslwesmr otbl@,ctljandto the lymphe

wherein said cysteine residue is artificially added,

and wherein said first attachnment site associates with

[00149]3Adfu§tﬁéioﬁ@e&t bREBRENtTIE & tHar @e0br the comp051t10ns of the vaccine
het er o- bi functional cross-Iinker, wherein pref erabl y

compasitians agier of Whe phrmremicalcgonrpositionk éﬁsqr@eca%mﬂﬁm fqidthe treatment,

amehovf@&&ne 'aﬁd/érabt%v&?t OP 8{[%%%&%% géﬂr%lu plhe &'é;% Ofévé{ﬁ %aﬁ@g}{ dengue

ﬂmmkb@@ﬁbmene flrst attachnent site, mhereln said

virus-like particle of RNA bacterloph %e AP205
[0015@otprrdes agirst O ther BYPOSNH Hintise Gathpropmyiondions, the vaccine
comp(ggc‘édﬁlg %gcé/eg §f glg %%I}at% %dEr%Q?sﬁio Ngd'@&&% gr aﬁfeo? g}enmanufacture
of a nmiuc:}hnfent &ir tht t@etnmamnt armlloeatlo& andloy girenenties iofl dengrdfever, dengue

ereLn sal IyS|ne i S par said .
hemor s b Ha AP b JEP G P e VTR By B e lat BHahmasy B erably
inahhif at | east one second attachnent site, wherein said

at | east one antigen isa dengue antigen, and wherein o
[0015%alit ¢ tdémgméelamoﬂgl@m allitedhnisal &a@eetscmd catbodiwmngndessiibas herein, in

. conprises, .or, preferabl onsj st s

partic ol TS0, B Biscromibe L RRERE e TpBnfigR iy B Mg o allaspecs

of thd @8vcatEn, GRcMAIPI®I theS jhdtiky 36@poHStidHRS iphdendcButical compositions,
art|f|C|aIIy added, and wherein said first attachnent

methogp prd wisscdenistadn aix possdieconeip#ipnat t achnent sit e
through a hetero-bifunctional cross-1linker, wherein
preferably said hetero-bifunctional cross-linker is
SMPH, and wherein said fourth conposition (iv) is a
conposition of the invention conprising (a) a
virus-like particle of RNA bacteriophage AP205 with at
| east one first attachnment site, wherein said
virus-like particle of RNA bacteriophage AP205
conpri ses one or nore reconbi nant coat proteins
havi ng, preferably consisting of, the amno acid
sequence as set forth in SEQ ID NGO 19, and wherein
said first attachnent site is a |ysine residue and
wherein said |lysine residue is part of said
reconbi nant coat protein; and (b) at |east one antigen
with at | east one second attachnent site, wherein said
at | east one antigen is a dengue antigen, and wherein
sai d dengue antigen with said second attachnent site
conprises, or preferably consists of, SEQ I D NO 36,
wherein said second attachnent site is a cysteine
resi due, and wherein said cysteine residue is
artificially added, and wherein said first attachment
Site associates with said second attachnment site
t hrough a hetero-bifunctional cross-linker, wherein
preferably said hetero-bifunctional cross-linker is
SWMPH. Preferably each of said first, second, third and
fourth conposition are present in equal anobunts. In a
further preferred enbodi nent, said first conposition
is present in an anount W said second conposition is
present in an anmount X, said third conposition is
present in an amount Y, and wherein said fourth
conposition is present in an anount Z leading to a
ratio of WX Y:Z, wherein each of said W XY, Z
ranges fromO0.1 to 10, preferably fromO0.25 to 5, and
mhereln further preferably each of sald VV XY, Z

Y ~ O~ - o . .
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serotypes, preferably against serotype- 1, serotype-2,

serotype-3 and serotype-4 of domain Il of the dengue
wapadsenvel ope protein E. In a further preferP@IEP2009/054856

enbodi nent, said first conpiisition is present in an

amount W said second c %LE nis present in an

anount X, said third co%%@@ﬁ is present in an

anmount Y, and wherein said fourth conposition is

present in an amobunt Z leading to a ratio of WX Y: Z,
wherein said ratio is 1EZ¥@ﬂEUE1Preferably each of

said W XY, élare S Iec in 4% t said
conposi tion i qgﬂﬁl Vs pFWﬁW@tha ced i mune
[00152 EBRENGEAC SpRhEs ofdal tucf@dibicié Qéq?lteﬁ&e&lcocﬂlhgfdgﬁgﬂ@ s)érotype-2 envelope

agai nst ser ot ype- serg%gg , serotype-3
proteig & doygir U1 of Sér@rmifhallamﬂ H e iyyiespiot lh’é4é4ﬂ)ewaﬁoeerformed

using §¥78f§ gﬂlgrEoel 5%%?@%‘15%9“@ ﬁtaﬂﬁé{]ae}rCIe ragsgelg{bﬁ% %w?{ogrdg % gﬁgta fragment
with a@iNdeal fektiigtio oitgarshé b'aghd anidiah )ﬂthEﬁe@mduc@ oSt the @Bend, resulting

élll a third conposition, and (iv) a fourth
in SE é?ﬁ%@ 8i on, wherein said first conposition (i)
[0015 ]q(ﬂ?éléu% es%ﬂlg&):esag%doorgﬂ% %ii Q@ggl&?é Z)r&g RAomain T of serotype-1

acterio |rst at t achnent
(stralns RE&momA’ﬁﬂSé(Mn Sk cprati rA@SlSﬁB(,eoﬁJ acrbtypkd GfralRNBingapore/8120/1995;

bact age AP205 conprlses 0 re, reconbi
Swissg5h, 051 BRLT rchal e T B el R b Roral o (SRt {GRas) were
synth@Pc8QiACIOINIE UHERERioASsitS %E 108" 1elld laRd %EQHOQ Nrictdn s@é“gt the 3'-
wherein said first attachnment site is a lysine resid
end, ‘ah@rebqhezr giodos agrdinhigasione fore di. demdi |V@Spa¢11fomfeds fedvice by Geneart
i nant a roteln and | eas Lgen
RegeryFR GeRi L e SR G e bt FEE SHERAD e ffirotype-
1), SEQ 1Deasdh:26NGc@dffpt BN ahd FEQFEDINO 2N t(5@6fpc-andTHO&NRI N/ Xho 1
said dengue antigen with said second attachnent site
fragmengpnei | |a§efg SCIgFYPEY efcet swojonsdnigiosths wrresEANEFiINOE3n expression
[ n it st.e
Vector\r'\g%%blg’e og n[%"ls Qg%e? r@tsog?%gwﬂ{:tlelfoné%ﬁel%eﬂmgdxi t;o él(l@ the following
vectoraf pET4XT @V yEaDHEhETAAT lwen@mns AEW49T IBV3-a&- Dﬂ(I,hpETmT DV4-
ssociates with said second attachment sit
E-DII}. rrmﬁﬁ 35 Fethe dgmgins lihE teraHng!iver 5@1@%@@10 I sige raeITIW tag, a GG-
f.& I n
linker %I\llg J}@Q ?r g‘in%ﬁ{sug | g@s'ﬁego%%d)g%oog?&ﬁ%ﬁbl?qgﬂ)e&f ths dengue virus
envelcqmm:mieﬂEE ((fa$ercayper Us DENXE: S&Q 112 INO 6 (deiAin 111 of the dengue virus

envelq%%&tggtrem? q%régﬁ)zeg%\ﬁéﬁ 3 @!&e Blifb{@ ggdolgga%% of tﬁ rc'riteangue virus
envelckb@%r@fehpﬁrkﬁgs% AFF0D); TN SEL) DO 1 [RnRid €8 JTRAEO @Qﬁgue virus

coat proteins haV|ng, preferably consisting of, the
envelgpeipneteiadi df seefpnédd. as set forth in SEQ ID NO 19, and
wherein said first attachnment site is a |lysine residue
and wherein said lysine residue is part of said
reconmbi nant coat protei BXaamPiLER) at | east one antigen
with at |east one second attachment site, wherein said
at | east oneExesdienof envglopepyoteinyKtdogeain IBhd wher ei n

oSS S AGDAE ! BES) 0F 20, 3850 AL TR ko o

plasmidy &k@rtbeéaﬂl Exsmplanld Patsﬁlglémﬂihﬁiy ofl 4 leanamyainCyoditaiiing agar plate was
residu .and g@ereln sai d ysteln reS|due IS
growny pygragegt 4 (liguidqgerdeyre éﬁ@l fRiipecekter Ll lskangmygim paigining LB
rnedluﬁ{ tﬁeac%ﬁﬁfé' RhESroWnt ﬁw@wﬁﬁq@ﬁ ﬁtttoe@lb%? Ry Sifte Ex ression was
hrough a hetero-bifunctional ss- | er, where
1nducq3ﬂr eltk rlabM/ IRy dBdvetrer wetpi lfan:ma(stedmfat ag roasm;ghlt mtktenctwls at 37 °C by

cns i ST BB AR b

bact eri ophage AP205 with at |east one first attachnent
site, wherein said virus-like particle of RNA
bact eri ophage AP205 conpri ses one or nore reconbi nant
coat proteins having, preferably consisting of, the
an1no aC|d sequence as set forth in SEQ ID NO' 19 and

T T T R



of said W X, Y, Zranges fromO0.7 to 4.2, preferably
from0.8 to 3.2, and wherein further preferably each
wooogsasde X, Y, Z ranges fromO0.9 to 2.7, prePEr/aP1099I/ 054856
fromO0.9 to 1.8, further pr&ferably fromO0.75 to 1.25.
Preferably each of said Z are selected in a
manner that said conposE%&%ﬁbL%3capable of inducing a

bal anced i mpiﬁﬁ'idhﬁﬁﬁ%@%ﬁvéi&?é 151\%‘telﬂ|]i défkn §ET Ot ypes,
preferably agalinst seroty serotype-2, serotype-3

[Oﬂlsanﬂl@eelbpqltees frouf EdamiarQ Wlete w@usphedqdlengfenmhulﬁ@r (PBS 10 mM
f h f
MecIgh PPFaRh Tl it R BhiedEheRiife- 21 rolFPodi O gy 15000

rpm f&HOOANFUERAPPSC! the MndlfsidH BSER& cohfhibfy PETRY IE?Jas %asl&@' Ptimes with 25
third conp osition is present in an anount

ml of pErgi 0 S sl 710 somdo TR Y [BFBstH Tiitonie100). The pellct
was r ﬁ?ﬂé@ﬁﬁ:(ﬁl&s gfgf(l:ltncgf dl!)l?’ r&%?}q Sreé) gluo\y %ﬁlo\/%( S”’[%fg tﬁ’iiﬁ‘ %rde | lr(])Osrﬂi\/fj DTT) and

1ncuba];edl. oilzerlnghl ail. rdorﬁ teﬂ.lpé.raﬂurs ,W1ﬂh @edﬂ}#‘rrotélmidg Ir Hé reius];edde@. inclusion
: and 0. 5:
bOdle%?Wélfeeﬁiléblz?,d é%?éhst&r t %ﬁﬁa (\%/qulva, H0m é\@p@@@ed N%Hzgm, 10 mM
a t Ofy: 2+ I
> ga: an%é\gﬁ’l %‘n‘um%} gg%gg@g éa 1én§vta§g$$&%fio$r&§er {E/pclég‘nﬂn (10 ml
resusp@ﬁ@‘dexgaﬁlsy; an@bm)sandswmte& pﬁth the sa@ealialpss BuffseBotiyd erodein was
and serotype-4 of domain Il of the dengue virus )
clutedaiiie 9019@’ oG8 urer. 400 T Ao HBPe! ShHEkD e gk 2 mM 2-
$14G nposition is present in an anount W sai d
onposition is present in an anmpunt X, said
thlrd conposition is present in an anount Y, and
wherein said fourth conposition is present in an
amount Z leading to a r&XAMBEEW X: Y: Z, wherein said
ratio is 1 1kt il aphy prAEh Pliokieny X ¥ 2
are selected I'n & fwanner conp05| ion is
[00156]aﬂtdadaletedfprotmddmm @& xampkl Ainae dlailymdl ecmeshp ang éC againktsi 1 buffer

@ M Giot 3% BRYET et o S0 st s, B Skl Riont foiizco), 5

mM gmﬁhféﬁ@ B4guLks, q% 9B BURLRP, qp}pg 84,8h8 d&lydel aBaih WWERGt at 4 °C in the
preferred enbodi ment’, said first conposition is

bufferps@seM NazH£@4a/rTbI@H&P(W GaiM sgoond (bﬁ.mpMs glutghions (0x), 5 mM

resent. i n_.ano id third co |t|o
sluarfpESERD. 1 Ar SFainpre s Bk oamaiss S SARaRY iy Pigy%ed for 4 hours
and o&PRPRSAghin@buffer PSEHBN NalFIPE) RERIFT,, 70 beaitdel, b 85),

ratio g% W XY: g wherein said ratﬁo IS %gl:l:g. )

Preferably each of said W X Y, Z are selected in a

manner that said conposEBQQW?té capabl e of inducing a

bal anced i mmune responsé agalnsé all four serotypes,
Coupliigf dfrenbblypépaetoiit E domain D to Lirusdikeipapecle of RNAObYPRridphage

and serotype-4 of domain Il]l of the dengue virus

envel ope protein E In a f 2R her preferred enbodi nent,

r
(0015384 7 011G IRTRRILE BPROA BRI MOBICATER g0 vin
aminot dtiid deqrongxosd sdtdrth sn (HHEEs EDINON aorcadwivatized, wah@.15 mM SMPH
. _Wwherein_said fourth c 0Si ti n [ resent

(PiercgmBito SoBS gSimgics SPAPPHASY iy 2 G0 W & i dhep dialyzed
against ®BSO "I‘h§n 1o 3451mBP R RS R Bl E%lihag{ 115 &loth Phanfpl¥ 4 £ad 0.03 mM

are selected in a manner that said conposition is
TCEPc@patd, edfio i Svchmee, nigpuaatbel Switeckldndinané 0rBsmdh derivgmied QB virus-

al.l four serot referabl ai nst ser ot
like parilst yges. ipouty é%*cff%yg]é e BB BT 0 ST e rogyets were
andy&ﬂ &y A&EgPSvi rus envel ope protein E. [00139] In a

?her preferred enbodi nent of the present invention,

the conposition conprises (i) a first conposition,

(ii1) a second conposition (iii) a third conposition,

and (iv) a fourth conposition, wherein said first

conmposition (i) conprises (a) a virus-like particle of

RNA bact eri ophage AP205 with at | east one first

attachnent S|te wher ei n sald V|rus I|ke partlcle of

R IA 0 . o o NN N o o o o o

merca %e&la 1
Bsthann



acid sequence as set forth in SEQID NO 19, and
wherein said first attachnment site is a |lysine residue
wapaomsesei n said |ysine residue is part of saPdI/EP2009/054856

reconbi nant coat protein; -a68d-(b) at |east one antigen

with at | east one secong 2E2§cggent site, wherein said

at |l east one antigen is antigen, and wherein

sai d dengue antigen W tihmghidaggeond attachnment

siteconprises, or preferably consists of, SEQ ID NO
[00158)5n Fuperisicnt $4i0B3ég onct wetcapimehvithi Hevg QPaDY sterityre 2; from

due n rein.sai esi due.is
ExambfB3) G Gy By (0B o EFE ST iy mpieRa L iz with 50
ug Q[ﬁdrﬂ}(a IAFSPEHBERD, Mctacsiat tas amRep@ifiicdin®ite Sid®ion column, and
hrough a het er 0- bi functi onal cross-1inker, wherein

then me@fe@r gasiethes avidh Hetneg @lusnf Qlﬁl@:liaif]dn&?r i rleperimonk dr Afer boosting
(Expe§%P Moélapl os\rqﬂgltﬁt’ 2373 %x@mfl On Coqrf}gpﬁf; 2‘8' pga)(x}l‘éﬁ) th'e Ssafhe vaccines,

respedﬁlvélly,St-hb lakie-Q@uird bk anDIRNAtibady ﬁtrermplga@lm ﬁ%&ﬁlew&ilbyaELISA at
one first attachnent site, wherein sa

day 16? r(Eas,pqrmkf‘élt plar%nidcqlaéf 0 (Rxpsrmacat &9 bphdge t}wo%amst the envelope
protelﬁ R hAif ‘CIH a@agng?‘sﬁ@ @Ilfql'ltneﬁto LanR QU481 )éperlrnent 2). The

avi ng, pre sting o am no a
QB titere gueenfoand £ b@665‘2d[€kpemmetfﬁﬂ(pahd)lm7 7 BxpamiennBA poeaverage.
said first attachnent site is a |ysine residue and
wherein said |lysine residue is part of said
reconmbi nant coat protei pxaanpkh) at | east one antigen
with at | east one second attachnent site, wherein said
at | east omfdaquetReglmetins NeutahigadgombestBRNEMY wher ei n

10013515 PREES N, 378, ok @GP, R iy 86/ Toumat of

ImmuibIBE LN, 3@i-dosePaide abldCRARAtcBhih&] b 1BingYISLEIME, plaque assay
residue, and wherein said cysteine residue is
singleapyqriay c feshnigue dB&efly.a pefumheiesi thawad.ddilitedt apd theehingpfivated by
1ncubatsf*’?'il a%&%c E&tﬁ)s \A%th gl 3 I(an(ﬂlu%t&l?% NER We}e rnade An equal
ro etero unc |ona Cr 0SS nker,

volunﬁrcﬁfcﬁruadall yingaidd-doepleque- formingcilnigna).2 mlaﬁSBéngmls @Erolt@e 2 strains;
SMPH., Preferably each of said first, second, third and

DEN-2 5|08 by 86??635%4101(?% dripr kMRl PH- @awaﬂoama@ 19§ ar DEN-2
S16803YUR 6T stpaﬁf%f ﬁﬁ moaag\?a&ed 3@' A i e Am CAMRBR! fubON Following

I's present n anount sal secon conposli tionis
incubgpioas A7 °Crf0a6|0 anmues, 0%, mbaee einovetl fompash tuberanid svere inoculated

resent | n amunt . Y, rej,n sajd, fourth o
onto BEEG0h et BF Edméins FREAMEREIN 52 duif Hab dupugred ac 37
for 90 ﬁﬁl‘l&esoﬁnd/\ﬁ?é Pﬂo%la%e&f@d ﬂleﬁacﬁjérl&fd wahd W of X0 % carboxy methyl
ranges fromoO0.1 10, preferably from0.25 to 5, and

cellulash@d EMn Plajest Wesie 1p¢vé>ﬁ®débt Y depctt B °Gaithl S CQxvfollBwed by plaque

count 0TS OO et R RESR DL SRR el s Byt program
Eleversdfa féorh 3MGE Smifu@e® with ORADAI V&rcﬁfee(']ﬁbbﬁmgﬁtoﬂhﬁ)d %xfo&lment 2)

3.2, and wherein further preferably each of sa
showe)zl RRNZSO amgreéhaftrwwdoegwmm &1 7nd SA&s @galbstybdth omlaeg @othe VLP

urther prefer romaOo. 75 Lo 25. Prefe

1mmu1é15%41n%gat1§8 cgn t@vl aﬂqua S £1¥ E{)en% 8?% Cvi/eéa d tor{gﬁﬁ‘el} ﬁéet Q{ters were
all beld®i 1B &QBRQL berdm Whick ARAR itor OF 65 e lcﬁaleag&abvaﬁl tse6803

i mmune response against all four serotypes, preferably

agai nst serotype- 1, serotype-2, serotype-3 and

serotype-4 of domain Il f dengue virus envel ope

protein E. In a further preferred enbodi nrent, said

first conposition EffiaceseQp-DNIanvaoount W sai d

ion is present in an amount X, sai

conpo
[001691hT1%edE@‘5ﬁ%g45 de?hﬂi azaish depuc virug pnfseRapnis t@fstedalﬁoan animal model
S e
o destlBEELY IR S pRaOp D ERAZ S0 S DTS TRL TR e dmmunized
ratio is selected fromthe group consisting of
1:1:1:1, 1:1:1:2, 1113 1:1:1:4, 1:1:1:5, 1:1:1:6,
1:1.1.7, 1.1.1.8,11 9 11110and051525

—~ r o ' o ' o s - — o T |



RNA bact eri ophage AP205 with at |east one first
attachnment site, wherein said virus-like particle of
wORMIb3bEr i ophage AP205 conpri ses one or nor ePCT/EP2009/054856
recombi nant coat proteins-h@ving, pr ef erably
. onsi st he am no a id se nce_as set_forth in :
with %@Iﬁga RENSAHEP P 25 eaing ] (o Eﬁﬁraelﬁn%rﬁurgh cflgpn a size

exclusich @olhﬁﬂﬁ) B ghish.due 2§leb‘6@ﬁﬁ@du§1y5 3 g2 ﬁﬂsmg) iReidhifirddro mice
part of said Teconbi nant coat proteln and )

1nmun1gatW1t\ler15@ veriRh gel_[srd@ntdla?' ab, mggsire dméles@dondacwmaﬁﬁ atehotir sites on
the it Bt L B AL xR tonguun aEr b ol TP G fBrming unic

(PFU)S G6R54l1, aUd e menNtHabtb&l, COURY.1 R&%\ Q%xﬂé&&ﬁ'ﬁ@ﬂl Yissues and serum
consi sts of SEQ ID NO'33, wherein said second

collectpetthish eny alerdral §hfdle@g®t131m@ral sepsid gencars dimitidiediby RT-PCR (as
i_ne idue is artificially added, and
descn&ﬁdlgy@ﬁésgclaﬁ‘ %(W@t attachnment site associates with
sai d second attachment BKhe/PhEOugh a
het ero-bi functi onal cross-1inker, wherei nl\;ﬁr ef erably

sai d heter obl ¢tiavaleph mouse.gerum mestralizes gl dengye serotypes
I |
o1 PHEDN S PR GOTRER AT, R s g oy v

expredsedisn Bneoli |amdt plaﬂ’te&ic tmﬁnmogéﬁeﬁw\,h’e r@o\nths aiedium containing 1 g/l

vi.rus-1like RNA.bact er i age AP205
ety e g b NGNG °y SEBHETRANtIEaH 6 RgeTolding process
proteiR@U 8. fuRh&f uakby lﬁlo@ﬁbs&dﬁﬁld?ﬂc ’chltol?&t@gﬂl . 8@l ®hur independent
sequence as set forth in SEQ ID NO wher ei n
reactigai dhe cpwginganfithesh i Hit dosnains uosthfaRNySebmerm@Qagm@B aadicle was done

simif{ 25 ot e s DB 0% B e ObEh e peg pendered

highlyWbdaradt ah®agietiang b«;ze@@rafénatatta&m@mtto s WBus-YRematttls ailtoupled
at | east one antigen is a dengue antigen, and wherein

antigeg ayay re@AgRsebasies gerusion phremiptpeswby nad souniingradentigen enalyzed by

weste olgg{e 'T?]l%:[%tir lseglg %ﬁ%{lﬁ é C@cﬂlzl%o% tRon® assﬁggg&) bg%f?ilhg 50 ng Qp-

DEN-1 €EDIAYes0 ag dMVDENeRERRI, cBOC)A@t@[B-ﬂDEN-GSEIdHE argl 50 pg QP-DEN-4-
artificially added, and wherein sajd first attachnment

EDHIS‘P%%B%%@&@.W@@WW@% an d2xe® diganst $ hwHhdhis tdyavalent composition

or with BEQY eva@ﬁte ARl 4o gbgﬁ@ﬁs Q05 Svds] u@&?ﬁq #vibgﬁ&inﬂ On day 28,
pre erab Yy Sal etero unctlonal Cr oss I N r 1's

mice @ivPH]cdaamd sehaemelypredai dPRNT meuicdivposn disan (i1 1)

o ri se ). a.vir like rtic
1001650 s 6 b | Abe Bt oo Pt Geiive RhE vacgine sommanitions are
capab&'otf@ndu‘é'ﬁl%r\%kﬁh%ﬁ'aﬂtlwddyliﬁeﬂs'11|fELMt icle of RNA

bact eri ophage AP205 conprises one or nore reconbi nant
Tablecbat proteins having, preferably consisting of, the

ami no, acld Seq“%B Pcof?,féagﬁge PRI B8 | D10 19, o

ere IS a |ysine residue
mono‘éaﬁ‘?ﬂ‘t\gggpﬁﬁsal Sine resi due @ art of said

reco coaP r?otel n; and (B 9 | east one antigen

with SP-OEL3t oﬁ’@ second attach 3site, wherein said

at | eQ8EHE anDEYeh is a dengued2a?t i gen, and wherein
tetravalentd QE8MFNe123nt DESIFT Wi t h sai d s@taphel attachnent site

conpr REEEN-t34pDENex abl y consi s#gs008, SEQ | D NO 35,

wher eQp-DEN-t238e0eR at t achnment 87d3goi s a cysteine

resi dag.DEARMNSERLAN sai d cyst egpepsgesi due is

artificially added, and wherein said first attachment

Ssite associates with said second attachnment site
[00163 | PBOJh agsapet Dewradizatgr titawsial he pesey -shpwkeé rserangdleefed from mice

irnrnu%r & er@blla% \Aﬁ\ga:,leg het e{r%Vaﬁ)eIélEu]Bﬁ}R?% nl%% g?trsa i_zlf(? n;ﬁeﬁrerolt)sépes in vitro
with HighRoeshid @RNIf tliePeE(Ta{b‘il@ mRIAQE QBN d oM@l (8h @d not neutralize any
virus-like particle of R acteri ophage AP205 with at
| east one first attachment site, wherein said
virus-like particle of RNA bacteriophage AP205
conprl ses one or nore reconbl hant coat protel ns

Y o o s R o . o -



conposition is capable of inducing a balanced i nmune
response against all four serotypes, preferably
wa@gapnieser ot ype- 1, serotype-2, serotype-3 aPCI/EP2009/054856
serotype-4 of domain Il of6x-he dengue virus envel ope
protein E. In a further preferred enbodi rent, said
dengup sToRYDE BRHECRS eﬁSépﬁr%@%ﬁ?lownl% r A SIRAYPRR sai d
second conposition is present in an amount X, said
third conposition is present in an anmount Y, and
whéalde:2 sai d fourth conposition is present in an
anmount Z leading to atio of. QY X Y: Z, 1grein |
ratiois 1.1:1:1. Py gi@?)ably @D@%{\\gg(of sql? _6§y X, Y10 Afl

mono |e‘~?1t5e|c$‘-3 ag4in a ma%l%r that sald conposition is
capabl ¢ 4% gduci ng a bal ancedBéa ne response agai nst
all fo _é&_types, preferably éég?nst gséptype- 1,
ser ot ype- erotype-3 and serotype-4 o omain |11l of
the defBlENTrus envel ope protein E. In a further92

tetravgletf er &tfi nent 56%ai d fir3®iconposi®BBon is 21
controhr esentQi n an anount <0 sai d se€dénd conmpai ti on KO
present in an anmount X, said third conposition is
present in an anmount Y, and wherein said fourth
conposition is present in an anount Z leading to a
ratio of WX Y:Z, whergAR@IE r@tio is 1.1:1:5.
Preferably each of said W X, Y, Z are selected in a
manner that AHematigpodatipsn ok vacsHe sompenentsy lead to
bal anced, I pnst all four serotypes,
preferab? H@ggﬁﬁéﬁﬁﬁgﬁgﬁﬁggshgé serotype-2, serotype-3
[001 64t sRitDEyRehdfoat DBENEDIIIprbteidf fiohe Ed@npled werekoned in the same
envel ope protein E. In a further preferred enbodi ment,
vectorg Jyufy pitheut EHsrfasi tandn Wik ghesfolpwing. apevanbdsimipgl sgfegnce: -

KGSS?ﬁﬁ?@@G@@@ Rl ste.ircpré.ssl, Py enfnt ahd f@ﬁbvﬁn%zrtﬁ%,é-%eﬁr?n% sequence: -

composition’is present In an ano
KGSSM MGG SEa fibr saotypb-2conposi tion is present in an

100165 ERRE 3° st of by 1o BERPOFTL B qoOl BLY. (DED) were

transfHRdSAH 8GR Edlofy SRNRATantyRAT coniting 8RPHE WAY gfown overnight in
capabl e ofinduci ng a bal anced i mune fesponse agai nst

liquid gulturfecand wsed 6 yipwslatpp Sflexf dshgmpgjaicastaingeg bBypedium, The culture

B S RN RN R

IPTG f Bidtdrer whrceievdsed #tbadi seniigtfindlteionraesent bynvertifuhg for 15
._the conposition conprises (|% a first conposition,
minutgs 4t0080 gue 8h °€onposition (iii) a third conposition,

o0 L0 WA SRTBREL ) 0 TS e, o

€ par
sonicaRforbret @5 ingphd 8o ARRZOMdN (G /atl bdneasdse oveee ddedtto the solution and
) at ?chrrenx site, wherein said vir s-Iike-partiﬁIe ?f' )
incubfgga BB 5H R MASIRS B At iee’s WnigeypR the inclusion bodies
were \555@195"% BgAtMCAAL ﬁ@ WWJ@, H‘%VT%n-)pf(ﬁf 89 a1Y-m rca tﬁethanol, pH
consisting of, the anmino acid sequencé as set Forth in
7.5. THEQncsN@ bddies ande wiesurspemledaind 8M rusta, ait acknding, 20t @M beta-

i S | ysi esi due and wherein said |lysine residue is
mercaﬁtgﬁaha%%’Egiegd{recon‘oi nant coat protein; and (b) at

[0016VERSE inBIRSIoABHHBE NeVd ltekbllééd beantyzapawsaaffidnahd BEMRIRNtmM Tris,

site, wherein salgl at |east one antigen is a dengue
4.5 mihglugdnonamedushe) 8isnmdhkitafleinge oxadizéed) wiM WNa€hipH 9.0. After a

e B S R T BRI B5%: AFLaRh L SER ot o s i
20 mMtTag HoeRtV Nalg pi$ 820. Chtt @Fdl@ed pitdibe weaNpuryier & B gel filtration
said cysteine residue is artificially added, and

columpBilegad 26410 Separdex At padHirBiselthepred associ ates with
j nel\a choent. Si t hro .
[0016%%5%%5?&%%/ Hc%gn%ﬁggézggs (’Vﬁhnﬂé‘ r %{ﬁ?\h%}/[g |Hn f%rr e31p errné%uit?s at room
sai d heterobifunctional cross-linker is SMPH, and
wherei n said second conposition (ii) conprises (a) a
virus-like particle of RNA bacteriophage AP205 with at

oy Y T e



NO 19, and wherein said first attachnent site is a

| ysine residue and wherein said |lysine residue is part
w@boogaser econbi nant coat protein; and (b) at PEHEP20091€54856

antigen wth at | east one-s@cond attachnment site,

wher ei aid | east o a den ant i
tempegatyre s, BER déajmdd%a%aﬁb Bgrﬁfl% lsvﬁ'%fﬁ K jcgudpnlgngmotnt of TCEP
(Plerc? ehﬁcé?l@ﬁllob glrdtﬁn (E)H@fﬁéﬁQﬁ d(EQﬁmeeelf@ bl YeabRH Sﬂ)lsi(?nﬁ)l{utes Then,
EQ I D NO 40, wherein said second attachnent site is a
0.057 eydtreduved ¥l ldpreteima mut WIGé8 @i @awdlmyls#tlémﬁewwsld@mrm@es were

ineubdid for, 02 B BCI TRSSP PR bR G0 Cothrabieb P 75 DS page and

westeﬁlml@tugg wathnBtuedd l@obum IrRUETSINOS §adel sBKBE froma@me 6.
re erablg sald etero-bi functional cross-linker is

[0016%|\©19up$>pé ariabPgresiarhubzcdstirag tinession dgge®nkd, 20hinrthe argence of
rth.c esent
ot B0 ATRARL EGIZDRAPS SSEPDLR ERPY PR Sopd Ty acssof
VLP-DENpt ez{)eimd bxteSOfAVDRHDENM: $@iig Aﬁ@snmENqnpo:y;UgtAm&BEN 2,10
resent in an ampunt X said_third conposition i

g ARZ0SJERN-3, OB heahBeM DPN-Frr Srie Aot FRRENG4” 20 g AP205-
t

DEN-FOFPER b IR LEN TR, 20 MeRRBPRN & G fig P 203-BEN-4). When

immuniaimgesgitf a @ Bldlextcoss1d¥, DIpN ef evea M EN{1r &N 2 2BENe3 Saccamed, the 1gG

erein .fur ef er abl
eLis{ R abringdrihe B oretin gt 255 08 1ab PN o0 fog DEN-2 and
108’ 06‘0 %@r BE@I Whga &R’ (fO@rfqujENMef Vbl ﬁfnrﬁﬁ’tﬁﬁngfvv@l@'adS Wld Sxeess of
Z ranges fromO0.7 4.2, preferably fromO

DEN- 3 ozf;r [2RY - Wi drei2n DIEN-8 N@crcnmseﬂle GG IfaLléédher@fag@mtdhe/\EDIH protein

were 3500 G RERR L SRTD AT’ et BT §00 5k DERG dindf 000 for

DEN-gach of said W X Y, Z are selected in a manner that
said conp05|t|on i s capabl e of inducing a bal anced
i mrune response against all four serotypes, preferably
agai nst serotype- 1, ¥ﬁgﬁgl 1 serotype-3 and
serotype-4 of domain II e dengue virus envel ope
Neutralization dssaynwithf tettdvalemnt sérem dromndmick imaniunized dvith excess
éﬂ;St conposition is present in an amount W said
of D osition is present in an anount X, said
r‘ .
001701 RRAGA AP B ARl s AR GIFRY T XomfiR Y. The PRNT-50
neutrafingiomt titérs gzadhisndPEN-1a DEN-20 DEN-BY Xodr DEN-dhere elctermaied with sera
i atlg %§ sel ected fromthe group consisting of
OMOFAPE T 1:1:1:2, 1:1:1:3, 1:1:1:4, 1:1:1:5, 1:1:1:6,
1:1:2:7, 1:1:12:8, 1:2:1:9, 1:1:1:10 and 0.5:1.5:2:5.
Preferably each of said W X Y, Z are selected in a
manner that said conpodiXAbPLislZapabl e of inducing a

ine R, 3G G ETSREVER BEBMB g Ao SN i B,

[0017 8TThsSRLP DFPE ED IR fprétein@ivithl Hiks-0k fidie Eilempléel WedcUspressed in 4 1 of
envel ope protein E, In a further preferred enbodi nent,

mediugn{dy F.i0-&x &/ bpmsasictn. Onl Vesglreasent il mesioninel s dovgribediin example
2. Bac?ﬁ‘?ao\%jre %ggggtlg{i gft%rblx}gﬁn@fe d e(ﬁ{&{llofﬁ Qta%f] a@&gﬁ H%}{t@?ﬁgnﬁzflog 15 minutes at
5000@Mﬁﬁ@Fﬂjsa|d fourth conposition is present in an

100175 et ool 5 mErd reppmepil 95 B Ciantpoit o8 . B incluson

bodlesa\’izgresc%ht‘f'&éé:e‘a dt Et7éod@@6lelf5 fRkesS A LrCRPPRRI A B0 nhiSof 20 rnM Tris,

capab IndUCIn a bal anced | nmune response agal nst
2 de‘VIngZQllII% Jertat-Xpes, 5 pieDaMTapHy8. agsiterst fustberotoypetiord, the inclusion

bodis, RERHRGUE FLE ERE S0, B B PR 1L Rbpenzonise. The

inclusPneoRds &ebre ERRLFUFBM bt 4 B0 for 1S tmiGeRR. Sl trb@Bpdried in 30 ml of 20
present in an anount W said second CO”DOSItIOﬂ IS

present in an amount X, said third conposition is
present in an anmount Y, and wherein said fourth
conp03|t|on |s present |n an anount Z Ieadlng to a

- e,y L N R



effect). The nature or type of inmmune response is not
alimting factor of this disclosure. Wthout the

WO nioensizen to |imt the present invention by tPEI/EP2009/054856
foll owi ng nechani stic expLamhtlon the inventive

™M g ool TR ch GBY 1 St B & SeRERGTGEY AN Gapsion bodics

were Itemé?endea i£ 3Pahlr&s, b rﬁl@PTﬁ@'Z‘OZﬂMbétQ-%leYéébkb%tﬂaﬁoV 085, Insoluble
The invention further provides a

debHSMrrﬁlaom,d hyedntrfogpowi at il 300k fpr3dgnmngtes( 1) a vacci ne

[0017%]%&) ﬂ)i gt&ﬁ(?%egw c@g%ée?%tagg% 8an %I( %)]I\()gﬁ% 0250; Merck) was packed

on a mel ¢dig@ah | (GE h&ﬁtﬁcﬁh‘é?l’éhd aBaddowitel eD0amPN NiBBAE Uhk CRlumn was
nposi ti on, said §)har maceuti cal conposition

Washeécmﬁ? PR$ aed {hen with)8 M yiep, u%)-mM(@ﬂ?J&Oth leetapimepcagtocthangl pH 8.0.
1350 &g ff] ﬂcxf 2in &&aﬁg%% c?eﬁl St th"e‘hc% ﬁ@kx%sm&ﬁh'g' Kfurca, 50 mM
pr iicPe 8 viTds-T parti

Tris, 20amiMe be@phagsitoghchol,mH ato |aﬁ@$tut&h®1thlﬁ MoeRea( MM Tris, 20 mM
| east one second attachrrent site, wherein said at

beta-magaptoci@oh 09 guY imidagolgepfd 8- ant i gen, wherein said
t
100178F 15 A BT BRRP HeR o Bhed BEPmBOTL bl ) i v, 0.4 M
-Argufmet Hé %dehgum] 4.5 usM ehitethope (edoted), 0. EmMugthtathene (okidized), 20

a) and ar e th h said at |l east one first .
M b SRR harilut Sond ek b SpEacale 1P awe R0 (B! Tris pH
7.5. P?ec%fe@%%ﬁhlcﬁﬁﬂ Yentfve§ %a@nﬁlfﬁéa[tfo'nea& 15008 %ﬁrﬁ] forl 16 minutes in a
invention further providés a pharnaceuti cal

SS34 Banvplbsentiifigef 200nlnd sp lubket preteins vegre cpudeatritod taapiroximately 30 ml

by TeBieBN T D R Sy i PEEISG AR IR AR R ik Pefleon x50

cm2, GOMRRSE; | G0 nElaAPtey Rgfo(ldéd anMRPEIrRE pRAITIO ¢ PuriBied on a gel
the invention, and (2) har maceuti cal ly accept abl e

filtratign cpuam (Hiboadi&¢/6Gh neﬁiﬁénﬁ Rt GHHeplékcapsy ow thgelanffer 20 mM Tris,
g7 drethod for the treatnent, anelioration and / or
pH 7.3, . .

prevention of dengue fever, dengue henorrhagi c fever,
[00175)21H og/l deRRQBewsiroddtivayinelr ovith, 2 58I MESNIPH foonj0r intihitgs at room

adm ni stering a onposn tion, a.vaccine conpositjon or
tempeéatwﬁaﬂnﬁﬁgeufha&@ﬁ @8aBYsit MM is pHe/ 3 nUse .aa [fapiEnopr amount of
TCEPa(m and? Eﬁxte%pﬁgdé&ehpE %,OHHHPHI fra—ﬁlll@xarﬁ @ Ijeﬂllauba ed for 17
provi des a net for the treatnent, |ora on an
hours /at ér"(prﬁwen()l%an EidHgpretcireurd 0. Q:SérugMe dbtembrzemaeg?ws virus-like
f ever, .an /o e shock syndrome sa,{rg rretgl;\od
particlggy rﬁS‘?rF S M gt 509,% rFﬁ%‘B?r@ W {8° ZRUAHIERIoducts were

purifi®¥ 6h ef a8l MittaPioR d&lﬂ{fﬁﬂﬂ (HEGdad QBB OSBRI ¢9f}§f G¥ Pgal{iRhre) and
a virus-like particle with at | east one first

analymitlac S%ﬁpagsl and, woterneblattingi withy idiluged) (12000 rQ[-PIEEN-EPIE mouse
§ | kle éoartl cle of an RNA bacteriophage; and (b)

serum] Onil A&PPEe ant | gen with at | east one second

[0017@]t GREPSBITL 6 SfchRile WHTBEINNS& Gvedd ih@@ashizeangd @Y ipd@BndeS of alum

denPue antigen, wherein said dengue anti

subcu’@aemw dacoqtimps dfﬁ@s@ t f4orand 280 voth HYks g |og hotatigvaloy AP205-
0] S .
DEN- Eblfglq%fxtédrg ? étltgnof]E'f?a% o\?ﬁ'ﬂé;p{é 1CC nfg) "Pefbr%%h%e Qgs?{eﬁ%f }ERIQ dspemﬁc
ELISAJmmngehl Beaﬂedch}tti dfteasily arsmg‘le acﬁmnw&dtlsraoﬂthattetfaea&ht AHEOS DEN-
second attachnent S|£e. [00147] Wth respect to

EDII gonfiggls wecrerndn{ieby iach dusry aberipdd 0P ofr aélamémoblhzed EDII
seroty%@ Ht&ﬁ%mﬁpf;ﬁe\%@ﬂc%ﬂqﬁ@dﬂﬁ‘éﬁ%ég reSOMORIokE Otuin}ilutions which

fera nistered to sald animal, nore

badﬁphéfemabmd(lmﬂﬁﬂmnjnﬁudﬁﬁ, in an |nnunolog|cally

ef fective anmount. [00148] I n one enbodi ment, the

conposi tions, vaccine conpositions and/or

phar maceuti cal conpositions are admnistered to said

animal, preferably to said human by injection,

i nfusion, inhalation, oral adm nistration, or other

sui tabl e physical nethods. In a preferred

enbodlnent the conp03|t|ons vaCC|ne conp03|t|ons



(strain Reunion 305/04; Sw ssprot: A0S5S5), of

serotype-3 (strain Singapore/ 8120/ 1995; Swi ssprot:
w@RuBs10p61 and of serotype-4 (strain MYO1l- 23314PCT/EP2009/054856
Swi ssprot: BBOGE) were symtesi zed with an Nde |
restriction site at the 5 -end and an Xho |
restriction site at the 3'- end, whereby a codon

optim zati onpfetfimlne CQhyi 130as dgyeg-f or medaf £ Vi ce by
AP20SBRRALEDIIREIENSDN O, GabaTany)ageddie regdhds ng nucl eic
AP208DER SEfiyences gre SEQ] D NG gfk (serabyqe- 1), SEQID
AP20DBERG K581 Ot YP&-5) .  an@sHEQ 179eNO: 29 (8§#0t ype-4). The

Ap20bBeNLs-Epiho | frsgnent gp0f alfz(fb serotypes were
subcl oned into the corresponding sites of an

expression vector derivative of pET-42a(+) (Novagen,
[0017T) AticktoalizaGm exgerientivas perirmed ik des‘cdbd:cbimi axgmpéct. dibe PRNT-50

ST ol R TRL B 0] o gy o
neutralif@] BER@I, DENL, @E}&Bnambtm Ainkfrdi nker (Xho | site),
a Hs -tag a Gdinker and a cysteine at C-term nus
(DEN-1: SEQ ID NO22 (domain Il of the dengue virus
Tableel%vel ope protein E of serotype- 1); DEN-2: SEQ ID
25(domain 111 of the dengue virus envel ope protein
EDEN-isslateot ype-2BN1 80673 SEQR [1BedY: 28hENsmibss2) | | DEN4 (1036)
PReTdOmgue virus envel ope protein E of serotype-3);
(peENMpube s8EQ | D NO 31(domain |11 of the dengue virus
backgioyred wpEaqiaddt ei n 18763f ser ot yHB54)). EXAMPIE 2 25
Expressi on of envel ope protein E donmain |11 [00154]
Conpetent E. coli BL21 (DE3) were transfornmed with the
expression vector plasm ds described in Exanple 1. A
singl e colony of a kana#yaMPIEOMd ai ni ng agar plate was
grown overnight in Iiquidculture and used to
i nolMAN@geNicCiby OR%WHPW%QHPHFQ!‘H@Q%" filproteins

U 7
100171 WA BT brBleind ooy i b B B 8o Prressed in
21 of mediemh@rdessibed iattamiplan(.omwe battgiid wertdheet¢soml dter 3 hollfs induction
centrifugi or. 15 es at 00 rpmat 4
at 37 %m@‘% fgg}g Fﬁl@ﬁ?ﬁa&ﬁagé R g e protein E domain
[00179] Thd Qé?ﬂgéiet Ji}@re%édspaﬁieh% SR %mnfmse 22mM=‘ MaCl2. pH7.5 and

resuspen buffer (PBS,
sonicafad ¢rorwe 0. li)mg/rpl—lyi'ozzz)n@mﬂ %Uﬁnblaﬁtnednasn was@add@ﬂtte the solution and

. e r| fugat i 00, ,r 20 at_ 4 o

incubdfL e R & et Bl ey o P e TRk RS gmi ac, 4%

Tritont X 0B 20 1M 2B nftrcapfoctiahberpH 7090 M Jriughdtsohidtior, Y inclusion
EDTA, 5 nMDIT, 2 % Triton X-100 The pellet was

bodicy wetssisantfugrd andassuspensied 2P enM( Brisvs0meld, NaGlo 4HMImironsX 100, 20

mM #Qﬁ%@%ﬁ&?ﬁr@‘%lm%% nﬁ‘esl,l Cch;i‘us?on %Vglre? 'evgedré ceeal 1 ged again and

resusﬂeﬂd?ddliﬁiSCM e i56$nMBIFrES oo aln z)ed raaaamséthz&ml,qm 86r ( 8 |v|

ea,. 100 mM Na2HPO4 /[ NaH2PO4, 10 Tri s,
[001815]|_"|§heol}1c153}{;1013f bodics wgEe r§g}1,§ﬁdeatv{g§g/|ngé)déidalwng\|pgcp fm—ﬁ_\o hours at4 °C
in the%ﬁtkiﬁf'r??] gﬁ\ga"fr?les 41‘\;{/2 gﬂl‘fiegglpﬁg ?re@%cgeai?i? X e hﬁgﬁiuo\ﬁgigﬁglzed) 50
mM NaCllJ,téké)ﬂ roisli In-grgimhe,vﬂ(}ﬂﬂ ghytfetedy pil 8.0MAfirce a furlld® deSIMafZ)HB’(BéurS at 4

°C in el ARRETI et B e Btone (Farimt: s o o elkneafonidizea),

50 liNa(EIOQfII586(1) the ﬁla%l's%t 5k Fbg@;h@dl orf TORBUEX 8PICE 11320’\@1?\/[ Tris, 50 mM

yzed overni ght at C against 5 lbuffer (2
NaCl, ugrféaﬁ 0. sthemdfNdGHP@IndmdieH2PO4ys Gets Mraragi on aegel (ﬁlsatm\m column

. hi,one ,(oxL di zed) g\ athl ced
iLofy dhonsEacs Py et f LR URR 20VRShi e P s Euted
fractldﬂg Wéte tdd@cdHifatRr ol 20ntA A ZHHROAN{ts NBHAPOMWE®, Mnicon Ultra-15,
|n| ne, 0.5 mM gl utathione (ox), 5 nM gl utathione

Mlﬂlp@? 10 % gl ycerol, pH 8.5). Afterwards, the sanple

was d| alyzed for 4 hours and over ni ght agai nst buffer

(50 MM Na2HPO4 / NaH2PO4, 10 % gl ycerol, pH 8.5).

EXAI\/PLE 5 Coupl | ng of envel ope pr ote| nE domain Il to

T . . ~d F A/ A ==

Table




day 169 (Experinent 1) and day 92 (Experinent 2). The

lgG titers against the envel ope protein E domain |11
woweme/1aneaver age 12952 (Experinment 1) and 2948HCT/EP2009/054856

(Experiment 2). The Qo titess-were found to be 6652

10018 EiANBL AT s SREHEE oW No b r BN 2P e a mirtics at room

tempeéaaﬁ%lﬂié@}heﬁl%élgu agaﬁsmwm 219138 PR&h, RR re %{m& amount of TCEP

according to Russell et al. 7 (Journal
(Pierceyandreoiolgye p@LciR @1d02@&) il ﬁbaqﬂz@rmdq 3 wmspt@etcebated@d 2 hours at

1 c. BhebS 0% B ) PAARYE BT DsoELS B RbobSSHILHE parttes
were @@ atddRE L hyads e rdb‘in teﬁ@ék&ﬁﬂeoﬂh@éo@ﬁng prddatts 3Rre purified on a gel
mnutes. Serial 4-fold dilutions serum were made

filtratinp cebygul (Hibpahat/60, Sipkisiesd Swigr U8 Heritheoepansopnelyized hy S§S-page

ot 0L o S0 ROV P00 R

[0018HuGRlups 03 fd8: (B7BDEMiZe Sb%ﬁﬂnﬁﬁh@cﬁidbautﬁneously three times (with
unpubl i shed) was added to_each serumdil ution

alum; pg |dr1w9 ng- ?‘%%Bé’(lﬂb%)()alﬂg afthg tetpgplegioA PR (o EYY- E@Hévwacme (50 ug

of eacp’esr F‘qt%?ﬂ%g%}‘ ‘%\gthf i@“u%?g’t&gg%ggnt #? WEJ te'd[}ﬁ%%to?@tﬁoﬂb%s / EDII

cach thae hAlpslraetteze%aéOI ucaibtht edugltd, 3doi@afeor APQOFHDHN-ED [Hndhccine or a

t he nmonol a was t he th 4.m %
monowlTsORonaEHy Megeramduenren | B als fueetactivdon
[00183P Tagledﬁyl%v@tthg’t@ﬁ@&ﬂlﬁeﬁ can ¥ Ge8stE PhHQWRADY up k@ﬁﬂéﬁs of 560°000
count. PRNT50 titer was determ ned by statistical

- 2%Q®®3Tmemmjm1onh@f %Snmmﬂteér tqpraggleaim\PED 2y diD Blemaxture did

result i B Solc MRS Ml et oun BE AR B SRS Frformore,

three RRICVIBR Lk @62 dASd, a8idvalenPAPDOS SBDAN @fixtutd didfresudlil? 10 to 38
i mmuni zed negative control animals (n= 8f no sera were

fold lgveriritiens ghanetlie canplo@ monpealentt AP2) SR EN-BPIT pegegngs {Pable: 4). DEN-

e t r 6
EDIHETL B0 I R erpo 8 i BBE whictpfoed to
maxinhdd OD450,,.; BOBIBIBIA. Bhewkfatd @aaytitefs. Qo- DI 1 | agai nst dengue

virus infection is tested in an ani mal nodel as
descri bed by Chen et al. 2007 (J. Virol. 81(l
Table! 9 : ©518-26). C57BL/ 6 nice are inmmunizedwith 50 ng of
-DII'l, a dengue serotype 2 vaccine (from Exanpl e 5;
purified on wcsinge excl usioated eatigenm) onumkalys Omixddl, 28
MonolVsleht ut aABRAEDPEN-14EDIID. 2 NDERBSIDIAND c@ipiBed tB1A® ce
I Muni zedPASDENQ-EMY QB oPEN:2-ElIliday 332339 ce 229¢1
chal | enga8205-DENEEDRI | y BENfEDIISI t €S190046t he 196p@r
back w t APEBDEN-4dgue SOENtyERIIZ2 St r12b558166821458 x
Tetra¥@@ntp| ayR205FRENYI28g-EMil t s DPRU)EDIRUS S el 02648810 melakayis,
Hal st eadP20b9EN-123NWIIl s eREN2EERU f r 0ra3035's ue ss4ansl
ser um cAP205eDENG 123475881 day DENEXEDII Vi r al 156046 | edg4087The
viral capaisebENems4iEDIANP| DENelcEDIY RT- PBBR3S7as dessi bed
by Chen et al., 2007). EXAMPLE 9 Tetraval ent nouse
serum neutralizes all dengue se otypes [00161] The
Dili domains fron1seroﬂ§%ggﬁ)fﬁ 1o 4) DEN-1, DEN- 2,
DEN-3, and DFSirdvifent vasenSHsplitdte ddild duffbdel
purified to honogeneity gro medi umcontaining 1
[00184) Thareffichgnpfi¢hortesrausled. AREGeDEN V-RDAlLpuaccini cagrinoh dempie virus

e ARG b ) LB ORSE R RER) Shb i vol. 2

page ngB’ rA gﬂﬁﬁ?l@)@ﬂ‘E{ﬁ&tus hRR&GUCO RSimrh B z<HOMPh BOIBMQBf theesavBlichi AP205-
domai ns to the RNA-bacteriophage b particle was done

DEN\é-uElaIIIa(ﬂﬁQ/ naof pashtsertyne; from kxpenir/23)mim dayd Gpddt.28 (swlessieancously,
nbj nant gens were ren er.ed-.an
with EEERR PGB G b BRI e ERREK TR B0 48 KPR g OR oy 35, an
partlcle Uncoupled anti gen was renoved by size
excl usi on chronmat ography and coupling of antigen
anal yzed by western blot. The tetraval ent i mrunogenic
conposition was obtained by m xing 50 ng Qb-



wi th high average PRNT titers (Table: 2). Qb negative
control sera did not neutralize anydengue serotype and

wo e@ehadet i ters that were below 10 for all serPCHPR®NI/054856
Table: 2 DEN-1 DEN- 2 DEN—3£HE$+4 (16007) (16681)

animalAPRERASNBHRT SORBRREOLSTBB S P A0S LT BEN Ve Sleman78 wild

type V%Q“Se?’%]ls 93 chedlor @Rk, Qoanﬂ 1) 5240 at-dPCZad@the virus titer in

E 10 Alternating ratios of vaccine components
serum| semales & @aﬁqﬁzmumdew plam@yrle%m sels 00164]

00188 SERRiaYGis hte G 8 S Blbld o BiRbS pREb S gtte Vero cel

monol& cullt@tbs iand-wélt PlatRgDugdih @MaNROMNEWRE-IL a%dh. Nakd. H vol. 65,
?unence - KGSSI %KNG%SCGfor serotypes 1, %ﬂ e

page 4hd. Ader 8wh-hg Inchbation: ateiopinntgmpseguents: rnonolayers are overlald with

0% (PRI T GRPED, AR, SR SpMIc5let By 7% o

Followwag e itidudasdor sied3zad forsifog edasso) Oﬂyusofplaqdeanam/cin@ualized by
containi ng agar plate was grown overni in li

id

immupQpeFqxidasa AETRS BN §8ik prododayersarrg cﬁfxea% 3 §Pr¢cmﬁthan01 for 30 min
[ r

and rlt\clfmé%tahﬁjiﬂgé ?Bﬁ%@%ﬁgm no%?}]ﬁ _n(f‘l'ﬂl %H‘%? gllog%Waag)gltiynE 3 spemﬁc

antibodiets IQA]mel) 8T GiluBdab enfilbodydrudfchand/ ed;deelcto ahtlewch Iﬁollowed by a 1-hr

| nduct i t.37 0C ntrifu for 15
ineub ER o9t "BOBD. HMPA iaregereq 5l 65 CHBORER T ard Besded twice
with \éﬁtﬁ%drye%\:{ﬁ&e nA&@xidAscl@bdkd Zgoa{m{hf[frh%lt QgGM(Mégaard %1d Perry

.0"and sonicated on ice. 0. | ysozyne and
Labor&l/omes Kenthorshisrg, WHD eis aldldesd I: @OQ hleam;tbbdy boficraand added to each well,
ubat.e S oom t erature. Aft a
followef g B RhRar 6" sRiarieRo BRRY i viafie (hlhg vets are
washedwZR@ With PBB SPeroQidad¥l Npsehate ﬁ ehlérot DRapitkdDin BOOTMis added to cach

2- mer capt oet hanol, pH 7.5. e i nclusion bodies were
well apgzisthenlaaersiaic emniadea, 50 nM Tris, 20 mM

bet anmer capt oet hanol , pH 8. 5. [00167] The i ncl usion

bodi es were refolded by dialyzing two tines in the

buffer 20 nM Tris, 4.5 HMABIPIEatHi one (reduced), 0.5

| ut at hi one (oxi.di zed) H9.0. After a
m gﬂé}’aﬁﬁ"&lcﬁné”'H%ﬁé"s%ﬂ%“EW?%‘ﬂOWEBMt
I t S
1 PEN-UhEep g - § it DENED st

100 sﬁ]Mwa‘?iI{sét“QSO Nrr1\/| Nadt %é&ﬂ&%e gﬁi If"Le re?‘%&de\)ggp&rloggﬁtns NER straing
(straimWdF¥0 I3 3 1f4i, eXlviesprat: g@BO‘Gﬂ t arglt NeBlewotassion (iinhload U18429, strain:

tndongs3s §9%6 Tolateqiie)ad Hloasiiin A S ir et Ropgyic T but without
His6- 4 Uk S it lAthe rf@lwlegﬁw%emﬁmeaﬁeesdmmdsag@mﬁzs314) and

niMTris equi nol ar anount of TCEP i erce
MSYW@Per@eilooma pPéeilhe @emﬁaﬁmlnah sqUEsEop laee 10 R\I@G%SIGKGSCG

ool ASLE W SNTRGNSGs el el R gt bt SR RRDssIGrasca

(Indomratlmb)ealdmwmassG@t@(lﬁwneaﬁ 1bogy s at 4C. The
pling products were anal yzed by SDS-page and
[0018%le§heé¢ ﬁe\rznf@trtuengrmem a¢ then eapressedsod oyrited pEdesepad)in example
I p
13. TE@M%P?H%'%JG 88$ihr o1l §re prgé&géﬁ%]éh 8&8@? 1e?m o iog'etgﬁne serotype
vacciner (66 q‘;\g(bé eath gdr@tppe/\AmeequJ Ediyot with fA PZOR-DIENHLEDIII vaccine in
VLP and VLP-DEN-3 and an, excess  of VLP-DEN- 4
excesy, zﬁ@m Iy aéx@ @ibeds inpyanmpag 19: Seep frgmabapBn el mice 1g5¢ fgsted by
F)
ELISA ﬁ%ﬁgﬁ%}% Siggcl‘%)feggn /‘e\gglgﬁll:e DESI\I'A?’ ne%@%zgﬁ&@gﬁn}%ﬁ\g%pmng&med as
descnbmm&xmﬁpleﬂ EDIII, 20 ng AP205 DEN-3, 100 ng
AP205- DEN- 4) . When i mmuni zing with a 20-fold excess of
DEN-4 over DEN-1, DEN- 2, DEN-3 vaccines, the 1gG
ELI SA-titers against the ED Il protein were 228 000
for DEN-1, 146000 for DEN- 2, and 108000 for DEN-3 and
675' 000 for DEN-4. When inmunizing with a 5-fold
excess of DEN-4 over DEN-I, DEN 2, DEN-3 vaccines, the
IgG ELISA—tlters agalnst the EDIII protein ver e 331CDO
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2. Bacteria were harvested after overnight induction
at 37 0OC by centrifuging for 15 mnutes at 5000 rpm at
wWa20@13260172] The cell pellets were resuspendedl/EP2069054856
m PBS and sonicated on ice7l The inclusion bodies were
centrifuged at 47000 g for 15 m nutes, and resuspended
CLAIVS 60 i of 20 MM Tris, 2 nM MyCl2, 1% Triton-XI OO, 5
nmM DTT, pH 8.5. After a further sonication, the
i ncl usi on bodi es were incubated for 1 hour at 37C with
1. 6®Hg)b&itiby§ompﬁs'ng2 U m benzonase. The inclusion
cent at 47 f.or 15. m nutes
B iRl FERLG HPE oSy oty el Bhepd 3ic G s stk
MM Dfakticlphd Bvidus-Akd Sirti€l€ BF b RMQEbARRHophhi®; bfE! USi ONn
bodi es were resuspended in 8 Murea, 50 "M Tris, 20 nM

(ot aatreast ape eettasandth atdFilSS o8c sqcABG Ritashecabtite, svharpsn said at least

reno r n

O e bR Rl AR A s o o
1. 10838idnXbM; 99I\£ﬁrdbkﬁalmﬂs oPihe Keauervidis Xiibel6pecbieimE( GE

heal t hcar e)) and | oaded with 100 mM Ni SO4. The col um

s WigEs Hed) wind KOPBS halhad thiawehwpaich aglogpt ane firsisgndnagid at least one
Jdcbid aanh[ﬁM %ﬂ@ grfegweg ﬁlgly sgrc!u Boflain dﬁﬁgf DS angue virus

protein san'p m and washe
wivichop8 phbtoindais sEIéc're‘N/Iﬁbmn the gﬁ.‘@JmMnbEtmg o (0 dptmast ][ﬁhmﬁihe dengue

and el ut W|th8Mura 50 mM Tri
B emtopR SrSbHE G R Vi hoiaRdeel: (ShG i 1 Of the dengue
L@M&kloﬁggrd’fﬁnqj of% H&?g‘iile R}'h%& 3 Qerﬁﬁ{a@ od (ﬁ?l M§1%Q1ntl‘ﬂoof the dengue
tinmes at Tris, O. Ar gi ni ne, %
glh’gscgr\@lope@ratemﬁg}fm dcttgug nerug roefchqu?éﬂ)e -3;0ar6l (vl dornam III of the
t hi one t oet hanol, pH

g T R A S ATy
Tris pH 7.5. Precipitated naterial was renoved by
centrifugation at 15000 rpmfor 10 m nutes in a SS34

2. 'Bop vampogen of falge 1 2ehaiciosaid dlanbie aprignefepimspeor preferably

%?F%]r'esgc%f{ %ﬁgag&g%l og nu%@{i d%'r%ygg&g; %GW gﬁ.k%a& P¥otein E

&8l dingoa vikls oforays-1M | i pore; 100 m /minute).
Ref ol ded, nononeric proteins were purified on a gel
filtration colum (H Load 26/ 60, Superdex 75 pg, CE

! u IS, 7 Q01
ARG AT G e R LS 3B ey 7 brferably
&ﬁlsmtsmft gdcat pmsﬂmlm 9 enyfeofatommagn Hhdf theelenglicaliyjs edvelope protein E
|nst 20 T 7.5. Then, an equi nol ar anount
4EER VBRP -envel ope protein E domain |11
from Exanpl e 12 vvere prei ncubated for 17 hours at 4
0OC. Then, 0.05 mMEDI Il protein and 0.052 nmM
4. Ebﬁt icomppsiten APXAEmMy il wheteirk saig adeniged estigwr eompresgh.aoe greferably

cist 0 FasBbof RS S EH R g LB ST By Pl rotein
gﬁi@@}guéuﬁ@g@@er&%epg, CGE Heal thcare) and anal yzed by
SDS- page and western blotting with diluted (1:2000)

Q- DEN- EDI | | rmuse serum from Exanple 6. [00176]

5. FhoURs 8§1t1 n g r@elu% gg@ye% g&iﬁede}ﬁﬁ{leg g- %gﬁ%ﬁiegaé@ %referably

pr esence um Su aneously
Eonsiké, ofﬁdi’tdea%Bﬁ)osmdd@ 0D oftyloddain e of ierdan@leanitus AR2E6pe protein E
N-EDI | | ure (50 ng of each serotype vaccine).

ﬂ@gugvgﬁ% CFH¥RS-EDI || specific ELISA-titers can be

reached after only a single adm nistration of the
tetraval ent AP205- DENEDI || conjugate vacci ne and

6. Thaabhposieac pft atyeose alfothe @4inG0O foolS, avHerdinmeial Idez@d antigen
EDI Il serotype proteins.. EDII-s i c anti hod .
e gy 9 b B RO T o toh SR 00 Parong Khii 2af domain 1
b g dbnbakiis BRISR prMBONM i n ELI SA Tabl e: 3
prei mune day 13 y 27 day 45 AP205-DEN-1-EDI Il < 50
5724 29605 46005 AP205-DEN-2-EDI Il < 50 121 1 31616
37090 AP205-DEN-3-EDII1 < 50 2558 26931 35577
AP205 DEN-4 EDI II < 50 827 131 16 24626 [00177] A

- . Y o



Triton-XI OO, 20 nmM 2- nercapt oet hanol, pH 7.5, and a
further sonication, the inclusion bodies were
weemwnsfeged and resuspended in 20 nM Tris, 50PEIVENAE/054856
4% Triton-XI OO, 20 nmM 2- nertapt oet hanol, pH 7.5. Then,
the inclusion bodies were centrifuged agai n and
resuspended in 8 Murea, 50 M Tris, 20 nM
J@ﬁé @orﬂ%’dsﬁﬁﬁt&%? %ﬁ@ Bf th@ 'E‘la%n@ 1 t(L @%ﬁ&]ﬂn hR deﬂgﬁéja?ﬂt%f@n comprises

bodi es” were refol ded 1 ng/ by dial yzi ng~once
dprafeurtdy aonsistOd pqslttotme9 oIS @ﬁanzmnanSEQsID N hin4, 27, 30 and
ut at hi one (reduced), 0.5 nM gl utat hi one (oxidi zed),
nmnM NaCl, 400 nmM L-arginine, 10 % glycerol, pH 9.0
After a further dialysis for 8 hours at 4 0OCin the
buffer 20 MM Tris, 4.5 nM gl utat hi one (reduced), 0.5
v eprapasttivingfany oRe df the¢laims b torfly Wa@rin SB}GI denguce #Higen compriscs

gr:l Iiﬁ"e?’e?{.l%y %\%Ssmasﬁ%ts?ggb% l#? op ?8‘%11’?@?@ t 4F1 njD 5n]forrg Q'EQAof the SEQ ID

NUSQ&L%ZWEB@O]DMIerd on a gel f||trat|on colurm
(H Load 26/60, Superdex 75 pg, GE Healthcare) in the
buffer 20 MM Tris, pH 8.0. El uted fractions were

SO P S BOSEP AR LB AP BN ons

cdampositianz 6d) sttt cbnbositivh SiviaH]iv) (arfo&(ﬁh pompasgsonat room

tﬁglperat e and theg}r@ i al ysed against 20 mM Tri s pH8.
A ﬁmsé‘ ‘Eib?%?%ﬂ“o PEPCSTCEP (Pi erce) and
enve} QREs-PkO eI cEo HAHTRINA %héteﬁ@q%mmpételeésg ofe rfﬁst attachrnent
prei ncubated for 2 hours at 029 I
pr ot steranérad 16@51086 almg@tewuthat lezsdJnABQ@Eld\ﬁrttadsnetnt lsee Whereln said
partlcl “?‘ bat ed fo {1 ours. at roo?w b . £ at
t enp&r %ﬁs pes }%n& FIENG %edh%oﬂépr%}ge%ﬂﬁﬁ' F 1y cgppising of, a
gel fehdttpoRtivR ©OIAIBN ddrhhik aRIdo 26k GRngiRUPIAISAEX clbPe PBotein E of a
GE Heal thcare) and anal yzed by SDS-page and western
bl ot €4ngye Wirnhofdicraiyredliand: 2000) QoDEN-EDI | | nouse

[ oups of 5 femal e
%@%@%{%@8%@}1 Olsﬁ%lr@g&g%én%ut aneous ly three
ti mes v(rvé-like phtticle ohard RYA Bactddophapel wath) atV\lfeztsln oﬂé)Qirngattachment
of the tet rgﬁ@al ent AP205-DEN-EDI || vacci ne

eac hs@earngta}t, t QJy¢ aRfigen wEh aﬁﬁ:agfonp éf:qogga'lpté?hment n%e wherein said
uncogy [
ALt o naBF b Mgt A £alaut AR s b S b LORsiscing of i
AP2 0 aDEsTEDh 19 tovefr of dmmmn IH ofothedehguet yirusnaorjopgat@dn E of a
m xture of. thefA205 EDI 11 was injected each tine.
[ 00189 X5hgof st > %ffat ELISA-titers can be
Q/ﬁ@t%hles%cﬁtflﬁrﬁrcoﬁéoﬁﬁb@(1HPcdrﬁp1‘iée§er s of 560000 -

200' 000. Three injections of the unconjugated,
t et ravahehke Ap2OE ¢f BDRNA bastetophagh ovithegtuleast ione tfhisteagtachment
to seven f | ower . .ti ter P
np20R ik Rty M P oL R b SR B Efhament i aphorein s
unco#y legabedant A oy Al &duc ARERM donfigalsidg, b1 HickdrebldicBnsisting of, at
result in 10 to 38 fold lower titers than the coupl ed
nonolfastenesitinpomn- PERE gongin Wlaelihs gsngupapirus; enyylope protein E of a

dy titers are expressed as

thos(gz)éngg? H%&glqge %I g\/&Blﬁch | ead to hal f maxi mal
Whdishnvaid foulth kGApostiow(ividenpran titers. Tabl e 5
vacci ne ted artl en cou Ied m xed noval en

AP20% VEI)'E{N_ ¢ ppticle qtexgmgfgwi ]ﬁgleast one first attachment
AP2 Oﬁfe%h"a@ ‘1@%@ dﬂe a%%@w%pla{ lea%%%@%&o%@%%taéhment site, wherein said
AP205- DEN- 3- EDI | DIl 190046 19670

AP20%- IBENOEIG ﬁﬁ‘)lgleh 1DENEnuEBh ligen1 @G B Bing] 46 pitedratd Vabmidting of, at

AP2OR DTSR Br) P BEReD el e S i3 “ove protein E of a

AP20Gs] ggglvg;g@gfsggt*ﬂe_ PENG3-EDI || 1156246 414087
AP205- DEN- 1234- EDI 11 DEN-4- EDI | | 560357 101584 EXAMPLE

14 Tetraval ent vaccine in a prinate dengue nodel
[00184] The efficacy of the tetraval ent
AP205 DENV- EDI | | vacm ne aga| nst dengue VI rus

Y - T 1 . L T 1



10.

11.

12.

13.

14.

15.

16.

17.

Laboratories, Gaithersburg, MD) is diluted 1:500 in
anti body buffer and added to each well, followed by a

waz2¢w/13m26ubati on at 37C. Secondary anti body i SPCERP206%054856

and the wells are washed twmke with PBS. Peroxi dase

supstrate (4-chloro-I-napht in H2 s add

e&ﬁwﬁlﬁ@m Saifh ISk Rart pﬂ% ?Jg aatﬁ%%dlagmﬁpﬁlé jfgleast one

Jrﬁ%g cAVE @Ath CATRAY! Eks@n%dlﬁbsﬁloﬂe%fc@sb&ﬁﬁ‘d' @OmPSFAOn, said third
186] Four new DEN-4-EDI'I| (serotype-4) protelns

ccrropnsﬂm atidf fagt BowrthRDEREpOsgIon airgr §nkest thadughMyGh atd8@t 4ne first and

Ewﬁssgrdt: Q%BQEE& gnd / | -accessi on nunber: Ul8429,

G 2T PRGSHRYLY attap 76 S0l at e 1036) are cloned in

the sane vector as in exanple 1, but w thout Hi s6-tag,

and with the follow ng, new N—tern1na| sequences

Uyqvasrsitiopnag Bnp 93¢ oF clafas MY wdrereip spidoneisiléke pamtw)e comprises,

I 550 A ST .

BKEE6! ah RN BSit&ickBdg). and - WFRKGSSGSCG
(IndoneS|a 1976). [00187] These new four new proteins
are then expressed and purified as described in
EXATHIGo dgrt:fon DRLLAY A e RinY Ak %hl?le nBQ&éﬁd e & §elected from the
prepar W th equal anounts of eac ser ot vaccl ne
@@ﬁpngmmﬁmgadh serotype AP205-DEN-EDII1) or W th
@S DEN- 4- Q&é vaccine in excess, simlarly as
s cPaofEiprhascd mpl e 10. Sera from i mmunized mice are
gsst&gugﬁ eAp2cy.m larly as described in exanple 13.
neutral i zati on experinment is performed as described
(0 elatplophagedh:AnNG 1. A conposition conprising: (a) a
ébrug | ike ré%ele with at [east one first attachnent
&ﬂ&?& id virus-like particle is a virus-1like
particle of an RNA bacteriophage; and (b) at |east one
antigen with at | east one second attachnment site,
Whe cemposiag oheny eas tof shmant e éh pherging s fastagttachimant site is

o

envel ope protein E, and wherein (a) and (b) are linked
t hrough said | east one first and said | east one
& %Qmp%setﬂ%%ﬁewm §1-reherginpaigna rledshops eq‘@?% 9@5& gnon-peptide
gngln Il of the dengue virus envel ope protein Eis
sel ected fromthe group consisting of: (i) domain Il
of the dengue virus envel ope protein E of a dengue
111

jrus of .serotype- 1; dowm
ﬁwf‘ GeMRAYEPTY ﬁé %’ﬁ’o‘f%ﬁ ﬂ% %F[D ugvl\?fe[na §a@f grst gc1¥tachrnent site

§&ﬁ1§%‘i§é5’ &r %ref@ﬂably)ls Cﬁ%‘%lﬁo btdup Olglrefelﬂeﬁﬂ&I & GthoV, r&lx’ﬁof a lysine.
envel ope protein E déngue virus of serotype-3

and (iv) donaln [11 of the dengue vi rus envel ope
Vi r.us

de
BhisEPertuit of =67 Qo A4S, Clo, TZaRhUEL i Sespplgugehment sic
des.e61 peoferdblgf Br aRLMhERYIS gﬁ? Qfofer@blyl £a8tfhydryl group of a

p03|t|on 9 to 99 of domain Il t he dengue virus
emialope protein E of a dengue virus of serotype- 1.
3. The conposition of claim1, wherein said dengue
antigen conprises, or preferably consists of, at |east
Phs cdmpusitthntad a89 oaé oflolamnl td 15,0fhekdie sale gstattuchnikst is an amino
envel o protein E of a dengue virus of serotype 2. 4.
geED eaa%iy@eﬁem B scopd aﬁt%g@enw@ﬂ%? Aulfyidgyl @Eomfue
antigen conprises, or preferably consists of, at |east
position 9 to 99 of domain IIl of the dengue virus
@myahmmsﬁhmoﬁ@mmoEcofdahdehguESvﬂKMSnsﬁdéhﬁGMydenauiﬁmlmnﬁm
The cqnpositio claim1l1l, wherein sa den
0D G B e ety e pisp B8 R ST s ot Hlvdrgagpu of

glihd on 9 to 99 of domain Il of the dengue virus
envel ope protein E of a dengue virus of serotype-4. 6.
The conposition of any one of the clains 1 to 5,
wherei n sai d dengue antigen conprises, or preferably
con3|sts of p03|t|on 9 to 109 or p03|t|on 9 to 112 of

_[ a1 .



18.

19.

20.

21.

22.

23.

24.

wherei n said second conposition (ii) conprises a
virus-like particle of an RNA bacteri ophage with at

woemsti3ane first attachnment site and at | east PECBEP2009/054856

antigen with at | east one-sgicond attachnent site,

wherein said at | east one antigen is a dengue antigen
conprising, or preferably consisting of, at |east

PRS b&ﬂl}%&lt%nt&f 2Ry oRb o@l @Hﬁhg‘l kd 17,8fndrl1R sgﬁr}gb{eatt\ébﬁrﬂélt site is not a
envel ope protein E of a dengue virus of serotype-2
suithydhegerup. sai d third conmposition (iii) conprlses a
virus-like particle of an RNA bacteri ophage with at

| east one first attachnment site and at | east one

AR tABPosivido Rdny GRSST ARIgSEEPNE WhdraiaNaRNEniGt & said virus-like
wherein sai d at | east one antigen Is a dengue antigen

potipleiasd ayd ableagioae entigsindogh peti comprige atlisubtde|boadt

position 9 to 99 of domain Il of the dengue virus

envel ope protein E of a dengue virus of serotype-3;

Ahe cohgosition i dhyf Ony b cCaiP OIS itd 110N WHevdin cMtPlons e sid second
virus-like particle of an RNA bacteriopha W th at
piaghmepin aites] assqeiaiey Adthned st @ta&h@elatt Sicothsougng feast one non-

fdg Chv it g‘)oﬁ& le{aﬂﬂl to %%g%e%ﬁf% mmm&l'ng%f said antlgen to
ereln sal eaSt one —anti gen |s dengue antig
malrmnumhkg Jpagiclpretieciablald cwlysinst scogndhttachinehesist that assoc1ates

0Si t] 9 to,99 of. domain, Il of the de ue Vi . .
g(ﬁs s’rp?tacglinﬁntEsr@]cls 4 S&Eh&i‘%l gliopg,sang,fw Pid %gﬁtaqlgen and said
%@1‘5’@% PRBER iRtcPadt dhrblshISaill! 66 RAToh! 6! BFm @‘det%%nd repetitive
bact eri ophage and said at |east one antigen of each of
gdigdnfitegt conposition, said second conposition, said
third conposition and said fourth conposition are
i nked through said at |east one first and said at
TRAONPOSItE R CEMEn Al COMBRIMS i It €0 120. wHdenCUMPOSHisIIRR particle
of any one of clains 1 to 9, wherein said virus-like
PRANRTISEH.e ceseniirllys egnsids s(efntqfaﬁlltﬂil’n@m So8sighs | ofgrrecombinant  coat

| r

ﬁtotte?ﬂ%] %ﬁdgé{rﬁ% Ir ‘f’r%gr%?ﬁtg 3 egéoe b {)F &P ?(JFNA] %%ﬁ(ﬁ%&g% ra:?lgz\kﬁ@em said at
ItAst ohbantigoiie Sistd entheN-adrahdC1 rmidus b€ bdid saioehbRNAL coat proteins,
bacterl%phage IS selected fromthe group consisting
Butangsor fpgaeatsitbgrelge (b) bacteri ophage AP205; (c)
bact eri ophage fr; and (d) bact eri ophage GA. 12. The
conmposition of any one of clainms 1 to 11, wherein said

The ssmpdsitanhofemy osictoé clasms il nkéd ahd 2¢avhkrsiacaidfirst attachment site

at ment. site east one coval ent na. 3. . .
Hé‘ﬂiﬁ’gr?ﬁo%}dt NG ﬁﬂ%ﬁ%mem 15 Vigh I, Oeglcgvglfnﬁd%%ét Whgeein said
Wé@nﬁ%nﬁ@ﬁ%ebﬁd@b&h‘an peptide bond. 14. The

conposition of any one of clains 1 to 13, wherein said
first attachnent site conprlses or preferably s, an

THL 09586948 oPLE! SLEBRUAN, M NO0L D018 KA B eriophage i

vl flodahelgdes 0buhistin @ehment SI t e conpri ses, or

referably is a sul fhydryl group, preferably a

IfﬁVﬁﬁV@h§¥bﬁfﬂQﬂi a cysteine. 16. The conposition of

mﬁ)hgeﬂ&@%dl to 15, wherein said first
an am no group and wherein said second

agta&hmam@hagdebkls a sul fhydryl group. 17. The
conposition of any one of clains 1 to 16, wherein said
first attachment is an am no group of a lysine, and
Hhe E@Ilng?s‘?@dﬂjoisgﬁép&ge gt LiamhTeRs 2§' &/ﬁeﬂeﬁl S'adlcfbfﬂ Fegs)f%¥|ant1gen with
gr oup a cysteine. 18. The conposition of any one
slidiankag dne stdyndwheckenentsie (furfthdrs:bn@tlsacmhekﬁr wherem sud linker

not a sulfh r OS.. of any.an
gt padreet at LA g iR g SikeapdReidaf to said
Xikt [ bl ivke§ dTdhE pEPtRIcAHd SiddyiRtreih %@&Era@l@%aﬁﬂlﬂkﬁ?ﬁ aA8R8&ine.
not  conmprise a disulfide bond. 20. The conposition of

any one of claims 1 to 19, wherein only one of said
second attachnent sites associates wth said first
attachment site through at |east one nonpeptide

N Y



25.

26.

27.

28.

29.

30.

31.

32.

is linked to said second attachnent site via at | east
one coval ent bond, wherein said covalent bond is a

w@epbitsieebond. 23. The conposition of any one PET/EPRDNGS4856

2 1 or 22, wherein said RNAYPacteri ophage is sel ected
fromthe group consisting of: (a) bacteriophage AP205;
(b) bacteriophage fr; and (c) bacteriophage GA 24.
Thec ?c%nt 4 1Oy Qfne FTY1220E 196 26! @hé@m]attl&stzghe MMBERWth said at
sald at | east one antigen with said at |east one
kegomd satqnd@tthémem‘ sttecdraptides or pigebly@eonsaists phier one of SEQ ID
ﬁﬁF |g 3% inker conprises said second attachnent
% ﬁﬂ%ﬁéun said linker is associated to said

antlgen by way of one peptide bond, and wherein
preferably said |inker is a cysteine.25. The
Aovposs £9BpOsHioTGIN e PT elfcaiatiycly qopsigang qfttle epmpepition of any
Bfaéﬂlgﬂﬁlqnb gen with said at | east one second

% ment Si ée conprises or preferably consists of
any one of SEQ ID NGs 22, 25, 28 and 31. 26. A vaccine
conposition conprising, or alternatively, consjsting
ThevasmssemppyHonpf glaim 3eevhsrein saif yaceing is desoidpf an ‘F%‘Vaﬁt
vacci ne conposition of claim 26, wherein said vaccine
Is devoid of an adjuvant. 28. A pharnaceutica
Aqriposadeiioeul compesisimgimifrajngt he conposi tion of any of

ai 1 to.25 of the cci ne nposition of a on
élf) q;gchgpo%tzl%n obay odf al{lﬁ)l tg Z(é %‘éa@ﬁll%ie gg{nlp?sr}%/lon OF any one of
acceghighl & &7 hgd - 29. The pharmaceutical conposition
of claim28, fdrther conprising an adjuvant. 30. A
ﬁﬁth@ﬂh@mwtmEmﬂhngweawbkK@ﬂ&t|ng, or preventing dengue
fever, dengue henorrhagic fever, and/or dengue shock
syndrone sai d net hod conprising adm ni stering an
THYPRPMageidhll pnplokieieh b¥ BlaRiDINurtRér doRBRBRASI Uvast. of
any one of claims 1 to 25, of the vaccine composi tion
of any one of clains 26 or 27, and/or of the

t 0 f [

% {ggg ﬁolfL at%e%ﬁ% a%géri%? P %Fev%ﬂtx Qén r%?l ﬁlieq ggn%t? l}%%norrhaglc
2001 Ofridldrodergfuc ashock n@ndfon@é asdits rhethod 2Zmpafsingh edrmmstermg an

vacci ne conp ition of any one of clains 26 or
gprareplogealt yh%f%??ﬁlé{? REOELE ‘P%%}F COBRpYLLY PBWYo?neanﬁ/clane bfo 25, of

ff'}le &} 0Biné Go oﬁgoﬁ BF aﬁgﬂ BndBA \:lfa"f’r% 96 %r 67 andBALE g&%“armaceutlcal

or treatne ioration and/ or prevention
ckﬁnlgueldne)feny ode nfjcleints&X8oorrdvagian afuevady pref@rdlyoto diemgane
shock syndrone in an animal, preferably in a human.
32. The conposition of any one of clains 1 to 25, the

VBEET e c6ﬁi§8ﬁﬁbﬁ bpﬁh}%neacﬁyclﬁﬁﬁ 19 28! 8F 18 vA6cifE chposition of any
and/ or the pharmaceltical composition of any one of

@meacpﬁm@alm Xr o122y, fand/ot hbthierphatmasetticah wempeyitaen ehamgnelicorf claims
eveﬁj on of den ue fe ennrrha ic f

engue
B oD dnyRemeRaeS B PO metRAT: BT REAA, GpisPiin endor
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in an animal, preferably in a human.

The composition of any one of claims 1 to 25, the vaccine composition of any one of
claims 26 or 27, and/or the pharmaceutical composition of any one of claims 28 or 29
for the treatment, amelioration and/or prevention of dengue fever, dengue hemorrhagic

fever, and/or dengue shock syndrome in an animal, preferably in a human.



