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DESCRI PTI VE MEMORY 5 Pharmaceuti cal conpound capabl e of induce inmune
protective response agai nst Dengue virus having the capsid protein of the
Dengue virus. The present invention is related to the field of biotechnol ogy
and the pharnmaceutical industry, in particular to the obtaining of proteins
capabl e of i nduci ng an i rmune response against the infection wth Dengue

R@dﬁﬂ M&Lﬂ ow on as DEN, avoiding the anti body-dependent
ancerrent E Wnorrenon described in persons re-infected with this virus.

Dengue fever (DF) and dengue hermrrhagl c fever (DHF) acquire every time nore

5 anielAngeALPDphduc BRBRHE B ndlee il BrRYFRe SRHEMS Pt Delipuslifler”

nohavingahe tapsidqurotein of thenDeRgued@irus.| | i on peopl e |iving | nrisk ar eas are
esti mat ed. Between 50 and 100 million cases from DF and 250 000 to 500 000

d h i G 002.
an T B R o, R 0 B s BBRERNelicl ol e Biatmpatsnticalfeo RUCIS .
| S ptamenlaetngthﬁ abtt?]lmmgcﬂf mufrrg?ugablsloi\mdutc_mgsin framuhy r&mmhergghidatethngecl\lﬂ;bnt is
t f 1t e SQgul T O _Aedes | . (.Le sen .F. erco . S
| ABRCHENGRE, Dt ol ol ok ety B NP boiing YR8 ity TrRenoBne aniAce BER:
C iphendvhercnliestriveddn pekdhs felinfistted Wit {his vig, f our ser ot ypes have been

reported that can circulate in a same region. Dengue virus is an 20 RNA
ns onI one readin rane. r]L“
D

ve, coa r,us ose

PRt (S REIEEY alt e HitR SRR (S B R en e S ehSbrtaEe B
pr iptcmlefllss,aﬁfécwmemb raesmtnembum&ljtrq@rcm endsubtidpicat edries d?ftlrﬁ? lpIaBeﬁméhgt\r’Ewrush
Dal r e an nt i frycture avi viruses. The
Dolhay HRa8 sdeodnizglgn,moie; s AnodtolyBis) Al o' &lfin Bort, i sk dicss are
503§{ﬁfﬁ9t)ad Mdt\hd;]qﬂ 80 and _demntnlnaﬁ lc@@és fscsrugJSFesndwaw 0@ &R 50331060@ Dot aermnmetd%ﬁ_
ris actors that,entai) to, t sev gu, i sease. is
15] & SBenpsare Svaa MO A KR & 200 Brnade AR SR et el e DR S o
finally the Dengue shock. (Gubler D.J. 1998. Dengue and Dengue Henorrhagic
Fevae.caGbal IagenthQﬂireldis@hse Eethe Dbhgué’:ﬂﬁ:#l&&he g@‘l@s Plavilings, Taraily Flavioifitiad) twhighs K

factors i e second fectlon b S, sero

o o Gorted BY U5 RGO MRS e Yo Do RErenNegs b el Pestrectives
exifelthe trédtensnt oian,ec@ﬁsrmfh Mhviriddd. @A, Microbidli Rev. @3: §289). Dengue henorrhagic
fever/ dengue shock syndrome: 30 |lessons fromthe Cuban epidem c. WHO

Bul in . 67: 375-380). Sever oth seX|st to explain thij

kDl b FOUF s tetie v KBep BRIGA thal LS Craiiats ) P gt A B A et

( HaeNA pouitive. dBatedSﬁra@:cMﬁtisé -denomdrgoaiaitistory orlrel-i@gﬂh?g%?efﬁ&%?ﬁ\\/ |§3ng ra@eqarnlcb 2

un VIirus 1 nre n ara (0] | C

St RAITBHEN Tt lorenses ' fed, Sstetiiah Peatias ptSeven poa SRRl Pigighe. Grussell

99T=> RO HrhndtFirem, t bairfmpiet J. M urbiges CHeTmlmSarfoala&ﬁgbrﬁ@%Eruaﬁ% \HF I fER/ivir@§8s. CRHeES
reater measurement in i heraH nucI ear celztgsr fromthe bl ood of

patt qAviresarRhbioleay %W&E‘r‘%dﬁ%’ ‘ii{) 68%'”9% Wl(‘é‘i’r WBP4Hhe virus 5 (Hal stead

O Rourke E.J., Allison A C 1977. Dengue viruses and nononucl ear
phmmq:rré epidemlologici® stuidies hﬁvebie@adn@dwltot dlétéﬂnﬁné m&@skyfaeﬁore Ui @ntdilng the most 1 o

25, 6 SPURISIOHND! BEease [ We 15 Basaiietisnds et fdies Siinee of NeHengeprmages -
and finally the Dengue shock. (Gubler D.J. 1998. Dengue and Dengue Hemorrhagic Fever. Clin.
Microbioi. Rev. 11: 480-496). One of the most important risk factors is the secondary infection by a
heterologous serotype. Cross-protection among the infections of the different serotypes does not exist.
(Kouri G., Guzman M.G., Bravo J., Trina C. 1989. Dengue hemorrhagic fever/dengue shock syndrome:
lessons from the Cuban epidemic. WHO Bulletin OMS. 67: 375-380).

Several hypotheses exist to explain this phenomenon. One of the most important is the antibody
depend enhancement. (Halstead S.B., Scanlon J.E., Umpaivit P., Udomsakdi S. 1969. Dengue and
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Hal stead SB, Marchette NJ. 1987. Profiles of antibody-dependent enhancenent
of dengue virus type 2 infection. Mcrob Pathog. Cct;3(4):231-7). 10 In

C ODBiklindnga eru§l?:%&tl6h G‘r\ anah T‘?\‘éf‘&ﬁﬁﬁ 663-H 98k Q‘f/ EBleR%%@ sfuBie¥hth gfkl gé@iﬁk' S

not neutralization antib 3: virus conpl exes can be I ntern
cePplopplitnaies. ﬁ“F&W‘P%M‘?ﬁ 69 18 9BRE0dbhbr anes, |ike nonocytes and

macr ophages. This nechani sm known as anti bodi es-dependent enhancenent (ADE)

OCRrgh tHEUfirbN&tuEies O ks YraisBh R4t DER- wr@y%ﬁfb%te@\(h g{?@él?F BthsemeMRirt P @r‘i}ﬁh"er
n pe

1987. Profiles of antibody-dependent enhancene dengue virus t
i neeRnusiear Gelis: temphe tirpd Qﬁ:ﬁat@(“&)w'?% had underarne Rsprevious lnipqrmanmm thg us

N' Fisiéad s B. B@"R‘&Jrﬁé € J.13R8on E\Vd) d@g};qe Dehgle Wﬁﬁsnéﬂd %’ﬁgH@d@é}térﬁggéﬁés gqf. e

mportant In t he devel opnent of engue henorrh aglc ever 1ni1n

Tr 'Ssnt'tweablowjfand tigpuejqukocytes puppgsling isyiirodnfestion. HaFxp.dder. 348, 2185228) atenit E
Unpad \dbhoﬁ’straté@‘?ﬁﬁailﬁ@' re§idu§l9§|%|bo%§%€reaﬁi\@ re@éﬂ‘s‘ég@'s!”é‘fath\@ %Hé% @o‘?&r{(s' Bgno' n

man i n ail a dem o ogic studies Int

ne'f'?'étﬁaﬂ ﬁ%Mw@&e Nn&m 987. Frptips ow@trboﬁgrgepemeng@wammem ofudenau@w;usetvpesz udy
! nm%%ﬁ&k%cro@i‘%’tﬂd%ncbct 3§,ﬂp_;_r3t1e;§ht hat the hospitalization indices by DEN
rea

i nfection anong c ed a maxi mumin those between 7 and 8 nonths
old. These indices were four to elmght times greater than the observed
bemm@awmoeﬁuqfd%ﬁlﬂ@rty or ZopgaTtegorn el anfibedies lirawhidhathere ig ok destialzatioan, ytbar s.

e iRoBL vile cdnilEs n b il IBOTb} Kis fesertih it B fedemors I (R yibratSlies .
of mdeorytas amhmacﬂoagag:esf é’h&rmecmaunrsi'rarmswn AR anﬂnbod‘ feppepeavisiént H}kginc%entél(ﬁ:\DEl}lQ)
t h tlt

SRR Wy USRI SRR, MG G B0, IR0, I L
i ndrdibbdpdepandlant bmamamleo’goﬁslenguwmrusﬁyee re fiédtions Micrel Ratiadg. tOe, 3(4)[ﬁ36€7t i on
se h r he mater nti body..l evel s

o I ERea Tt 5 ofidal /S Aike B o8 et TR il el Mo e e
hylpmortasu |s thendevelapmert ef dedgernsmarttagledfdiersn pifants. Af. I HEropd oMbd.eHygoB8: of1-
pr cting first and stinulate the devel opnent of DHF | ater on. Despite this
i ol ogi cal phenonenon, nowadays the nost advanced vacci ne candi dates

wor |l dwi de are based in attenuated virus of the different four serotypes,
cortlafead ngt tahe(Hatstedd R Bpr Stanlon JTBe siémpaigih dP Jdidemsakei &l ¢96%9 Dadhuze and

2o R vA TR e 3 B RS0 Okt bR P RBRE R Sl ST bR
semetrymditani arebUABN J dlromtMed. sHy@ 518 1981924 ) hinsa3-year sty |WBarigkﬂk Ahnnﬁa,d van
rst-Sc

Al bert .. Put,nak, J. R, .Ki.n ! e akul srach, B.,

& epfiedRtat G AR italiBton, i iogs, O RENGG O aineig Sihefer ceadled 3 mamiy oS ¢ 1

(ZXBétweerW ﬁaﬂ Strijorihs oldNThsedRdic€s wsfredburatbtecymuamed gﬁbﬁt@unan/thgwgs?@é@ bélﬁ&len |
Ve tis a teur CCIl ne evel s

CrUnBlsrror 28 s st B Bt Toal i SflRen ob 3 S ER KIStk SIS Nppindiitys

reﬁl iNigdIalO A, dBBﬂ:EL B.g. hﬁaalsl. Blitince rthatf mefénmmeg@uagﬁnnbeateesare Th@ommhhetﬁecan

t ake ace nt t ot seroconversion to_t he our_ ser ot es |nt

| ciSreThEnt ProahoLA el RagE T 1 AT, AM.1J0 Tref Mgk Hoieap: an 11445 Belemiondd o

| otwyel reréﬁbrs bethel@h qn&fnea%@kt ntalh@eumdzmg duﬁ&cﬁi Wiats %tgbmﬂ\?ﬁNtﬁ‘éﬁd s ﬁg&t bothetded a

severe se ry infection VAR rotype tive

antgeRT W ?\P Fatsedy s st '"%%‘0? At th?é\P@?i?gqu SH{ITY!S; ?ﬁﬁﬂﬁ%%@ wgd that the
infection serious cases with the virus occurred when the maternal antibody levels diminished to sub-
neutralizing levels. These data are consistent with the hypothesis in which the maternal antibodies play

the double role of protecting first and stimulate the development of DHF later on.

Despite this immunological phenomenon, nowadays the most advanced vaccine candidates worldwide
are based in attenuated virus of the different four serotypes, containing the envelope protein. These
candidates are able to induce potential amplifying antibodies against the exposed proteins (PrM/M and
Envelope) and protector neutralizing antibodies against the four viral serotypes in human volunteers.
(Kanesa-thasan N., Sun W., Kim-Ahn G., Van Albert S., Putnak J.R., King A., Raengsakulsrach B.,
Christ-Schmidt H., Gilson K., Zahradnik J.M., Vaughn D.W., Innis B.L., Saluzzo J.F. y Hoke C.H. 2001.
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humans have been made to define the viral amounts in the vaccine
formul ations. (CGuirakhoo F., Arroyo J., Pugachev K V., MIller C., Zhang
Z. Safety aV‘ﬂhﬁﬂ‘iuﬁo@mc@Q@ bﬂmh@rﬁguﬁ viru§adctines (Avent@ﬁa%fbu% in hﬁﬁllaKQolllﬂteKrs
terree%/l I\/%ggg .P. 2001. Construction, safety, and i munogenicity in
1431 bf a chineric yel | ow fever- dengue virus tetraval ent
VaCCI ne. J. Virol. 75: 7290-7304). In sone cases the bal ance of

seigh @éve(sr & r@ﬁtrb@ﬁng’l ahtidodiRs et ahmadizatont douid pr%ﬁrer&&h@tv)fﬁl%pﬁo‘éﬁbﬁ haf,;ﬁl@rthe A
avani

P, Yaoksan Forr Sirivich akul
bouclion 27 RhRITD aritbofes 1 e PRI Gan ke, Aape WheD dhe ietaksotamPEro fhe
Bhaoms@ptypeain thY. vadeihdes Saftetnys andeutlizingnAbeIRMdti dbtaifdd bels’ ditndlighed to low
live-attenu ue vaccines in Thai adult volunteers: role of serot

c ORYRIRT RIP? it%”‘?V‘&t'F Vidug{s Wetlc l?eﬁp@edg%?scﬁﬁwe 1% 8, 3OYRE SAGENYapsIntBCction Wil 72)

| ng aREl ddretPpe Whob@ pritestive mmsa:&aray/e et pEHELAL 34 PhctUBelePall tBEBEN dRSHRSYSaNnd
attenuated vaccines in children for a total seroconversion in terns of

neMPS NAvR HeanMagede Q?f'%ﬁ]@eé’ﬂr Al amersits lnfBewacaing REPUalnse (Giirakhea St AToYe he

t'JfEP(lg%%lﬁéhkr\ﬁOwlérC meng )@h%hﬂﬁ\l-'\aneé&gﬁ’ko HtosK), Batd §.20cRn S\ BaiRat h
P, Sirivi chayakuﬁ hhp %@gsaa K, Pojjaroen nant C, Chanbonneau L. Sal uzzo

JEK. Bristiee i Conglretion 5atety nRsHBHRMOGERIGINGIN NENhKMaR Prigigtes of

reﬂblﬁ‘iﬁf&n@ﬁ;eﬂo‘@ﬁeﬁﬁdeﬁé%%&s {etrdGalghttvaBLIRS. eﬁvﬂsms'erzg@%oaﬁs in five- to
twel ve-year-old Thai = children. Pediatr Infect Dis J.;23(2):99-109). This is

one of the npst questionable concerns in the vaccine formulations that

i niBISoae Fases Hakalase g5 sBioEPRvessiomBay et beep gbtaineshia dhR ke Frobypes [eabrhgiePRes
CaRdi ! £ THeRHAONALD P Bksan, Al RETAERANEAAinal IR B, (FRAYAIER, PaRRbIES.

currently in phase I/l1, is the safety. Upon the first dose the exlstence
ofA%\Feps&@ﬂ‘feﬂﬁa‘jhff“nV\ézddﬁ@%idéﬁdAcrﬁﬁ'%ﬁZQnJ'f| lEhamaganravaty . g2eP2. paafeyui@ad and

heﬁﬂﬁ%embﬂ?of tQ@%Iéiﬁ Wﬁﬁérﬂ?a?éﬂi déhgﬁ@VSé%esﬁﬁ trHbiRIUft SBRARRFE Pble Of sdrdfiBe

Chant havani ch P, Yoksan S, Forrat R~ Attanath P, Sirivichayakul C, Pengsaa

K, COPsENiERtivantatinapnd multiplfaderssnéany Tropsiied g §6(3): 284afrir lpa i itias heen
Saﬁé‘éelésaﬁrg@o hATAIRAS tS'tﬁrléerfos@s bidifeRustes %af&:géé”ﬁﬁ r&hﬁﬁreﬁ Y& 4 Gl 8¥dk&Verdidn/e 30

attenuated dengue vaccines in five- to twelve-year-old Thal children
Peiftitams cpfrﬂeét:,ralmgsarwbost@@ and sl n@dnown whetnen theaa thlhI@slpnémmh@ﬁ éﬁatzmafe@vé’r si on

tOLé J"CﬁéHtﬁéU% icRP elusah!y PR, % afhOp! E¥GickARKUNES 428K, Pbifrédt-ed-
e 5 %&o edpgﬁ%f

'sear ch O new a terndtlves as been erent arlants
ofAm@ fdhaopednerut s SaeazedF, Bhama@peawélhbaeoﬁ)rsﬂf@tvrandnmmuamlty obf threes

h d
v B8 b, ook ek RATN e gl \SRineP o P Qe SERSTRY
abthéldten. Sediatt Infect thie J.;38(2yPEHAR).i This ihaharef doe messp arvestianghlensencerms Ihome
SR o faltis thaGHE6E NS AlofiBe ] Senue it ol £ ?%%E%ﬁ

ageanda;:tat@eng!aeelvpmasi type 2: conparison of candi date I|ve attenuat ed and
reconbi nant vacci nes. Vaccine. Mar 17;17(11-12): 1312 20). On the other hand,

thﬁﬁgth&a&gbvggélgéf thé% buaﬁe@ggﬁt{e@ cn?r‘fjérﬂl\éq?f)ﬁas A tn% egéf&gt Dgén I'I%ef}r%tTm db?]sg In

huhah e a serotype-s
r eﬁpcaxsster(cbi@f adwﬂsé_effemﬁiml aplus aﬁt;l cﬂnwzen like f&drymyﬂglazpétaqwas And Beadache Bass

Lo engue- rg ed
L BEF ST GogH) Hotls Saihorn SRELE ChUFAER SRS, FopaT o

f uAtianaimaP, iSinvictayalas pGnsiRerggaankt RdjeragnrArant nC, Chambonneau L, Saluzzo JF
Bhamarapravati N. 2004. Safety and immunogenicity of a three dose regimen of two tetravalent live-
attenuated dengue vaccines in five- to twelve-year-old Thai children. Pediatr Infect Dis J.;23(2):99-109).

In general the phenomenon of reversion to the virulence potentially associated to live vaccines may be

presented.

In the search of new alternatives, it has been developed different variants of vaccine candidates based
on the envelope protein or fragments of this one, obtained through a recombinant way. These
recombinant candidates avoid the safety problems related to the inoculation of live virus, and are able
to sensitize the individual if a balanced response against the four serotypes is not induced (Velzing J,
Groen J, Drouet MT, van Amerongen G, Copra C, Osterhaus AD, Deubel V. 1899. Induction of
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mce. J Virol Methods. 2004 Jan; 115(1):41-9). The hunoral response of
neutralizing anti bodi es has been extensively studied in animals and its
PrEbRERR iflRE d08Mhs BRAgHE RAS! §BE 5! cdiSarh P Lhfidh lIWeaEltt%rmg\%eand
response as a protector smin ngue has no

eﬂﬁF@ﬂ@dantdﬁqCWésc yaeeing.yMar [1éid (Hir 82)51ev er2a). @Bp&bﬁt ethemn ham,ciﬂilesth@andldates
CORhEHAbOREPSLNIERSs LAG dgblel Bl [ B i hlaRs y{E@i&e@ﬁalafwg sy fiOeciE v er ©

sease |Is denonstrated

| revitAblp ArofegvadaINyIngfresRATga dHerrine Ly RgitguRaRrLazuily, @llm@ﬁ Zppta A-GhinegRese

t
CHEpee L, SamaAIfe. Glu'S, POgR it S EAIR g eh msgfipd WRRGInd BRI of 5
Kathay%ﬁ%rm@nlnwcomaﬁmﬁmrt 9@rr@' enpldes akfupgtioral imraune rmhsmngmn'ﬁt mnmlrys F,

19 %@&. eri pheral bl ood | ynphocytes fromchildren
_rﬁ‘% d‘gﬁg{ﬂléﬂ enor %95?15\3 joI nfect Dis. 180(5):1429-35). T-cells

epi t opes have been reported mal nly in nonstructural proteins (Kurane 1, Zang
L, Ther indmerel vesponea mf sneuiraliziog antibediesn has dieeofexiensiisin awélednmmma@cagmtz ed

S R N e e ) s o Rl G

praegranis int Ben@tm/basopet derply heerhexniqpsh Pmthse ednteary,Bhrrenarei severa! Feports.in

KULRBE 'theccorfetatlro%' betitben %ﬁ{‘}ﬁduﬁagggﬂ Q(P:Hﬁularaﬂ%g?gnsepénlﬁ?'i% rﬁoﬁtlsqe%re B‘?@%@hr ol

vi rus- speci Cross-reac oXlic tes
63disese- BOYemotsigatesh RahmaZehd. W EnKisr En% 11999. Ehnmnﬁpaihogﬂﬁéls of Dengue

| SBOLILGREO0, \Woidalo o8R! 189OR0 AAeISNONESh Yl HE oFARALE R flielells of

recogni z d by~ a ser e-'spée Cc and a pane Ype-'cr 0Ss-rea
huaminat@ﬂw-l'-ceﬂ& @ dRose Tndlwdqﬂtmdmteemibjhe[ﬂ-lF JGvéerolS, RFiohyahgkull $7)Vaughn DW,

Neyer e . rat |\ of,, t ot gi s bas nly

orR AN o1 Yol & G B0 . Rbre o BRBE ke BRBE BAokSedrmAle ERetl

| nextphesstomaorcieriphersh biood dynepinditda fresn tHildtenawith derigue hemumagicfever edvifiect Dis.

phﬁé&ﬂgeﬁ&g,sé?tudi es using the non-structural proteins NS1 and NS3 have been
' he’case of NS1, sone |evel of protection 30 in mice inmunized

with the reconbi nant protein has been reached. Simlar results have been

obTaieltBaelpltwbm@aae bate dedaNadcoainti |ninmgsm'tlrc&urhl5nrogﬂme(KUrhme)mIBrtghb, Bid@&s MA,

oEhag A Gl (Truhaf eniobd o¥tss (58aThed BIPRE, cPRE Bt PR

[ m:tum&s cressresactves fonfdenguangiras typas 2 Buahdi maMrpﬂogy e1998Ng&h 201 m&m&eeﬂmebut
a %li nst den

g n mc Vacci ne 2 919 .
oBh0 Bl PEREN T ofie Frieiiae Bndint i 856 HSteins BeRoREN oF ook M beinMani ¢y
dusratythc:Ir]qslgbmtduﬁd FoR. Ehmanwetso@eﬁgué Rinds- smggmrass daunm celnﬂdnuh\ehlcgtotmd Ts

| O .L n- Yao Le
BTl EH RS SOREE T CHAGITTS . 28Rg VKT BT God9h 19pniedtiong oo

Endu?koadpgtabe]ﬁaﬁpthe&mt u?su ﬁrubrvapsnecbtr&ym recdyhizedas)i £Sergg@ef§bbflﬁbagwle peheius
nonstructura rote Vi roducti.on I I ae . (0}
o Bl HS orasapAdtgha PigEn: 1K RO e BmRTocKleG Rt on Yy 20t 4Bhua
f ONBVErtHeleR?, ﬁ@n;sretel&um chiracibaf sppiResf iheve vedteink tbagds dHBNBA Ihé aicﬁldtldrl”lat athis

protection was nedi at ed b?éet he rai sed anti bodies since the sane protection

usFﬂb‘ 3 {aHNR rSRATHS fREeBBPSiaty (Tan CH, Yap EH, Singh M Deubel V,
5 Chan YC. 1990. Passive protection studies in mce wth nonocl onal
anin thetHearchddfrercting capaidats thiteavoid the immunoenhancement phenomenon, studies using

the non-structural proteins NS1 and NS3 have been made. in the case of NS1, some level of protection
in mice immunized with the recombinant protein has been reached. Similar results have been obtained
using a naked DNA containing the NS1 gene, through the ADCC mechanism (Wu SF, Liao CL, Lin YL,
Yeh CT, Chen LK, Huang YF, Chou HY, Huang JL, Shaio MF, Sytwu HK. 2003. Evaluation of protective
efficacy and immune mechanisms of using a non-structural protein NS1 in DNA vaccine against dengue
2 virus in mice. Vaccine. Sep 8:21(25-26):3919-29). Nevertheless, reports of their possible roll in
phenomena of autoimmunity due to the induction of antibodies that recognize human endothelial celis
exist (Chiou-Feng Lin, Huan-Yao Lei, Ai-Li Shiau, Hsiao-Sheng Liu, Trai-Ming Yeh, Shun-Hua Chen,
Ching-Chuan Liu, Shu-Chen Chiu, and Yee-Shin Lin. 2002. Endothelial Cell Apoptosis Induced by
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non-structural protein NS3 of dengue 1 virus. J Gen Virol. 1990 Mar;71 ( Pt
3):745-9). In addition, it is worth noting the hypothesis, that the

c ehmtibodies ragapet Dengas Viras pohstnichabil ??rolféhﬁ nf wh Fraguotign an Nlﬁ%@ild@m Iniumol.

he .Vvirus, based on .studies, of ot pito ivn
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aggees howéver Cit wadfdeneimetateti tBatGhis ;fretelaﬁmsﬁas medmecabhméemédag@umoae@@mee
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Iet al 15 JE in (EQE‘E I\ygg%nstratlon of actotlgxmres onse
§ﬁﬁe"%°9°/5§s| Y'%‘Sr\'PasﬁG ﬁ‘Hﬁ'eé‘:° Rroteipyeniapes &21yny doB8rronaadh Jasyn\Vor
prﬁrﬁé‘éoh\(le cald ), Emisan, Hothhas md1wpaﬂiacegbrm effeBARRERceSHelDN A elshbrfseMbr US
pr ot ei ns t hat. i nduce neutrali zi ng anti or i%{ot oxic T |ynmphocytes in

m%EEte“\fé&Oé'Fﬁ’S“Q%ﬁ“‘éS?’P(VES *255”’”9%‘3)53%1) 1&3@)? ®®n usi ng the reconbi nant
protein capsid has been denpnstrated only in the case of human 20 papillona

Vi lnthie dHOMRY e EdpsiBsrolse bf ae@g@m@ hé evideRERCHProfedlich W the Plalléige\vith s

like Hepatitis C virus. Nevertheless, in all cases, they are chronic

i nethel Seguedius arpoerOtedh Q\ﬂ’ﬂ‘@ﬁ""ﬁ'%@@%‘i’ f'%M"érrusﬁiﬂtadFBS{” &’aF' @EB‘&H‘?@ wheee @Lﬁ'eménl y

NEipBcPited Afcd Wﬂh'%%a‘k\éatm Tfé}nﬁliaﬁ‘léﬁ cBhfaftin g heQfene D thdysiEesERNCEH I (JE
Al var ez- Laj onchere .. Al'varez- Cbr egon Herrera A, Lorenzo LJ, Pic ar do

D, Capsidaprateiny Tips GomuRtion sir Agtindipe 4 aistectve fasRongR-pgaIngtitae ehajlepge witl fethal
| NgiGeRics, Sdshite B AR AtibTBI S8/ 1ERRRIBRANES (KB EORIRIN m@?ﬁma C, Mason

i mruni zation. 25 Vaccine. Nov 22:19(7-8 7: Suzic ,
PaPWerKypne [F2008: Cempatisa of argteétwec & Wﬁﬁ'ﬁii it plasmid\DNAsp gpeadingrdapanese 1

pr é’ﬁc%'pﬂalﬁlg ”ﬂr‘u@t BrloYenPéf %Yaﬁi ”eh@uéeh ﬁegﬁﬁlﬁln?pgﬁmodworvbﬁailoxﬁuf’ OFRbhoGRdd IrP AR,

Proc Natl Cl These di seases do” not correspond
vm‘t/ﬁcc’dfr?esal%@t?é(%ﬁ'%)ﬁsgﬁﬂ%t is exhibited in the infection by Dengue in

humans (Vaughn D.W, Geen S., Kalayanarooj S., Innis B.L. Ni nmannitya S.,
SUBEAYRKR WRin g the Eggdfnﬂ_nfnt pr&%ﬁﬂ%ﬂ‘hé@ﬁ@e@dem@ﬁ&tw |-|n thERBES of himadt
Ni sal ak A. ue virema titer, antib response pattern, and

vi papslioses wwpeowe\weq SR yoaeHed de Pr%%éi}fe’rfpte;m'thJOthﬁ'f \éﬁts liisp é-lepsttﬂs Qvgl)s The
Cangwthare% &h Bl eéségem %ré/ bﬁﬂdﬁlchﬁéct%nggl' ﬁEﬁHrérm \Amloﬂhﬁe Bdiluthr cPtofeidiB8ponse

am no acid has a nmark basi ¢ charact er because the 25% of
i 1§ therionly regandef the eﬂ@iuge ﬁvﬁematﬁ Flaay yiraldnfeqtinn (Dmﬁeaeﬁeeea St Nuarezdaioneheigi ds

coull 4, 4ray.e) r%dbtn'\ﬁ?m&repé RS EGeALd EJ‘SP:E r&d*S M J. 208 eﬁ‘tn‘éH@até@xéﬁe%ggﬁ(gﬁ ack

capaclity o I'ycationi c peptides to I nghau gyed SCh
C. hepstiitis Qetirug coBupduties a\glow bsbmtemitlmvwngmonselrymme-fallogmmg RNAIpTBINFaties

w {/Fccﬁﬂe' %9%’%”7“81 §8)9 083 GP ngi A 89 @iﬁ‘ @pﬁ(.f &%ﬁ?%%taﬁ% mﬁﬂﬁ‘rﬂfﬁgﬂ and

resp onses an reven‘ts syste
r ewelapeplthim@mros |Lr1fprat$|mmmgiebm mrleveﬂs Ihewmelqpmenlz of vumwcesﬂa)apmwms pPrgcei n

N HREE L] sl o6 M bALB Rfiecd b Blb-2AE B Lifealohl Uith ARGCHEPRRAM hEOK N

I\/Uk)khﬂp’@dhlydge .feo@hzn pyrdtengRe ishumeass (\EOghBAKY,., GenShy &amadaﬂpom@pmms B L

St ur a dééﬂ?{}fsikgﬂrr]{é’.%F#ﬁ.b&ﬁe’nagﬁuir%h B! REHEHR LOTEHHN EAL | Ribalak A.
2000 Dengue viremia titer, antibody response pattern, and virus serotype correlate with disease

severity. J Infect Dis.181: 2-9).

The capsid protein of Dengue virus has a molecular weight of 9 to 12 kDa (112-127 amino acids) and
has a marked basic character because the 25% of its amino acids are arginine and lysine. The
presence of these amino acids could favor antigenic presentations to the immune system due to the
capacity of polycationic peptides to do so. (Lingnau K., Egyed A., Schellack C., Mattner F, Buschle M.,
Schmidt W. 2002. Poly-i -arginine synergizes with oligodeoxynucleotides containing CpG-motifs (CpG-
ODN) for enhanced and prolonged immune responses and prevents the CpG-ODN-induced systemic
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The obtaining of a genetic construction formed by the fusion of the capsid protein and the Ill domain of
the envelope protein is also described to reach the same objective. As a result, the two formulations
where the capsid is combined with the Ill domain of DEN-2, generated a lymphoproliferative response
35 in mice higher than that generated by the capsid only, and in addition a serotype specific antibodies
response higher than the generated by PD5 only. This last result demonstrates the immunoenhancing
capacity of the capsid protein of dengue virus in the generation of Abs by a heterologous antigen,



5 Detail ed description of the invention The objective of this invention is
to obtain a reconbinant protein corresponding to the capsid protein of
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adj uvan Additionally, not inducing an antiviral response would elimnate
t heetyyRien dimasowhile in thepurified sample a retention time corresponding to the dimeric form of the
molecule was detected.
To obtain an aggregation state in the purified variant, an in vitro particulation process employing low
quantities of oligonucleotides was done. As a result of the process, particles of 21 nm of diameter were
30  obtained.
The dimeric and particulated preparations, both with more than 95% of purity, were inoculated in mice.
The dimeric preparation was adjuvated with Freund Adjuvant and aluminum hydroxide, while the
particulated variant was adjuvated only with aluminum hydroxide.
Similar to the semipurified preparation, high levels of lymphoproliferation were detected. In the
35  protection assay a 40 and 20% of survival were obtained with the dimeric preparation adjuvated with
Freund and aluminum, respectively; however, the particulated protein adjuvated with aluminum induced

a higher protection percentage.
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Chr omat ographic profile in Superdex 200 of the sempurified (A and pure (B)
preparations of PDC2. Figure 5. Electronic mcroscopy pictures of the pure
PDC-2 preparation before (A) and after (B) the 15 treatnment with

ol ure . Coning strategy of the capsid protein of DEN1
Vi t%égﬁe?ﬁ?g DENl C. Fragnent of the capsid protein of DEN 1.

Figure 7. Analysis by SDS— PAGE at 15% of the PDC-1 sem purification process.
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25  The nucleotide sequence that codes for amino acids 1 to 99 of the capsid protein from DEN-2 virus
{Sequence No. 3), was amplified with the oligonuclectides identified in the sequence list as Sequence
No. 1 and Sequence No. 2 from the DEN-2 virus strain genotype Jamaica (Deube! V., Kinney R.M.,

Trent D.W. Nucleotide sequence and deduced amino acid sequence of the nonstructural proteins of

Dengue type 2 virus, Jamaica genotype: Comparative analysis of the full-length genome. Virology
30  1988.165:234-244).

The vector was created by digestion of the plasmid pQE-30 with BamHI/Hindlil, which contains the
phage T5 promoter and a 6-histidine tail in the N-terminal region (Sequence No. §). Upon ligation, the
potential recombinants were analyzed by restriction enzyme digestion and positive clones were
sequenced to check up the junctions.

35 Competent cells XL-1 Blue (Hanahan D. 1983. Studies on transformation of Escherichia coli with
plasmids. J. Mol. Biol. 166:557-580) were transformed with the selected clone called pDC-2 (Fig. 1 and
Sequence No. 4). The transformed E. coli strains were cultivated in Luria Bertani medium (LB)

supplemented with Ampicifline 50 pg/mL for 10 h at 37°C. Isopropyt-B-D-thiogalactopyranoside (IPTG)
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EXAMPLE 3. | munol ogi cal eval uation of sem purified PDC-2. Three groups of
30 Balb/c mce were used. Two of themwere immunized with 10 ug of the

r emoarﬁmmanhceqtramfebhhhmd\ivasf usgakfor tmﬁglllctibﬁdlﬂf ¢he pmhfmgarFLLq:iﬂmbrﬁwiﬁdthEflbnj, FA)
Fra PSP ARE i e SIS el Wb PR LAY Hanl” B kel Brdh 855 o T Pideipes
uswds secogaigad by ancaniit DEN-20ypeviemted adcitic ol (HMABNT This prteirewhs dendrbingi@yls

af third daose and the antibody titers against DEN-2 were determ ned
byﬁééfgs&%qﬂ?'?c@r%?‘%' i muni zation with the reconbinant protein, formulated

54 P@ﬁ&ﬁ?&”jﬁ@ﬁﬁﬁ T RaSreteriz§ it R BBCTR 0o Moarun oat | on of i oo i t h
20 i i fi PDC- 2 Ll SA Tij i N- 2 PDC: PDC- XL-
o T8 PoBitht oh@mad Tttt v/l siredraertaribd RO anH rdwn 3t 7' waggfsrbied 100

< By Fidhgh Dressl Thé G8combiharitQftoteinlwad @Btaindd<edliallyl Atribuled BétWeen the d6l0ble 4nd
<1:10 100 <

1 Slgbig gclongg e sqluns 6ian as s eciar € ot anist ieqchargg chronatagighig Lgng.
108 Cr SkphdrdSe FFIcoluki® and Ghe< uftOTris1 10k pHL8 1Dk photeif i\ Fortabddrisdcefradtion
assa

. For th | uation of th rotection conferred_to,mce against
10 21 iAY BaEerivt 4B R HRs AL B M RIeE s RE (Flnani oot on w th ¢ he
described variants, 10 mce were used from each of the groups inmunized
W ENAMPLE % dowinoddgic aFr eatuationdsfaepsigutified POC-2um hydr oxi de and with the
control preparation. Each animal received a dose of 100 LD50 of | et hal

ob R S e S0 SRS FUCH e oisR T 1 o i iR i 6.y e reitiBinah
_enpmpél@ldytihs?\fe%or&apﬁajt?i uﬁn%@féulngrs Aﬂjugamu@ﬁ%‘i? Ihendicthel groups am_ﬂta\_mimihum
n tive, Vi Lus " s . used. m I oSitiv
CORVTBIIE IolTE Tusn, T a0l st nliRa 198t o atibtyrd b e s ACARRS Rl osls, o
15 E ! w&els llmxéeditay négativeaddn@rol sds]a\balrmg;&{uﬁmﬁ 10CHirmas twadré ][b}edV\m dept T;ﬂ'[;‘cﬂ:ﬁﬂe WrdclmsteZ é'
I ha , e grou I [ W e re n rorern - £ presente
428 abiecd JRER aast DA e detomuncit Ry BlR: Al bre mmameateR vt e
| MrasahbRENTprotein Perutdiad resither whjtivarit e AibbdpaersSwéetdbtdinedl5 Dengue virus.
| mmunogen Survival percentage

Table 1. Antibody titers against DEN-2 from the sera obtained upon immunization of mice with
20 semipurified PDC-2.

Mouse ELISA Titers against DEN-2

PDC-2 PDC-2 XL-1 Blue

Freund A. Aluminum hydroxide |Freund (Neg. Control)
1 <1:100 <1:100 <1:100
2 < 1. 100 <1:100 <1.100
3 <1:100 <1:100 <1:100
4 <1:100 <1: 100 <1:100
5 <1:100 <1:100 <1:100
6 <1:100 <1:100 <1:100
7 <1:100 <1:100 <1:100
8 <1:100 <1:100 <1:100
9 <1:100 <1:100 <1:100
10 <1:100 <1:100 <1:100
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XL-1 blue O DEN-2 100 PDC-2 alum 44,4 1t was cal cul ated: (# de survivors)
| (total # of mce). Data of survivors were taken 21 days after chall enge.
20 EXAMPLE 5. Lynphoproliferative response The rest of the animals fromthe
group imuni zed with the capsid protein adjuvanted with alum num hydroxide
we FXAMPLE 4.iFretecion@spay-af ter the | ast dose. Then, their spleens were
extracted and the |ynphoproliferative response to DEN-2 was studied. The
re
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An * k% * k k% 0 e X
i et vl i ot el 2ap e o MBI, 1UERRRC BES conto
Sy ptelpassition clﬁatthrmlmar rePeiggrhaatosenf 00 DBN-of lethaldRENE vitusebybintracraniabinoculation

(PRE 5 Oeehied 21l B0 S Ik efeonteas ™t ARIRS Wrkerhs B Mo e

f r encepheiitE. Asa@ positiveaiontroly argduy niatD mldehlnpﬁml&dawm g'rfenbme &ENB2Z @irum$10* pfu)

0 i S PhEY A Biln e Breo e B, S’ G S i P St 3ol il e ¥

f r svetd sick baslag Ubj leafterdchiatterayecarid ©00% mortatityobenoftaiobd byadag @1apinally, dse gopupan

T BN e g e bl ARt sso . ph

10.3. The elution of the protein of interest was done with buffer

puf POF 2 4l ol PRS- SR imiie SRR enRgo% Wit Feiedidiodhus 1R
obDehg@slvimist h 96% purity in buffer Tris 10 nM EDTA 1 nM (Fi gure 3).

EXAMPLE 7. Characterization of the sempurified and purified variants Wth
the aimof characterizing the state of aggregation of the sem purified and

t he purilf imehups rat 1 8o&ival gell filtrati on chromat ographi es were done using
t he TSK-[5000 col um (Tosoh biosgcience, Japan). 20 After applying the
semipurilfi ed sanpl e, BF'A neous and maj or peak was obtained, with a
retenti on XL-1 blue 0
DEN-2 100
PDC-2 alum. 44 4

* It was calculated: (# de survivors) / (total # of mice). Data of survivors were taken 21 days after challenge.

EXAMPLE 5. Lymphoproliferative response

The rest of the animals from the group immunized with the capsid protein adjuvanted with aluminum
hydroxide were sacrificed 30 days after the last dose. Then, their spleens were extracted and the
lymphoproliferative response to DEN-2 was studied. The results in table 3 show the stimulation indexes
obtained.

Table 3. Stimulation indexes against the homologous serotype of the lymphocytes from immunized

mice.
PDC-2
Aluminum
hydroxide

DEN-2** 8*

Control 1.5
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time ranging from 15 to 20 m nutes, evidencing the presence of high

nol ecul ar wei ght species (Figure 4A). Contrarily, in the sanple fromthe

hi gRtiyeper [T 1 €d Traction of the capsid protein, retention times of 30

m.out es werle detected, corresponding to the dinmeric formof the nol ecul e

( FPHAE* 4B) 725 EXAMPLE 8. Studies of reparticulation "in vitro". In order
t oreparttecutate—the"pure capsid protein in a dinmeric form the buffer was
exchanged to Hepes 25 nM KAc 100 mM MAc2 1.7 mM pH 7.4. After heating
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> quan'?'F’fa;f“%\“’f?)"éF‘gFtE‘i’ e NN approxi mately 21 nmdianeter, were observed in the
saitpPayteemagiuries MitogandRdstiyestoptrdbncubat ed with the m xture of
ol i gonucl eotides, while in the control sanple no particles were observed

(FEWW’L@& é rifr SRR GF I9D? .émunol ogi cal evaluation in mice of the purified

capsi I've groups Bal b/c m ce were used. Two of them were

| TR0 SWOB%I rﬂer% Rigeiu) te E hceoh%'t thhstdPie QWtﬁqJ & E%WB @@%} ap %fbggh%vﬁﬁrypted

i ntraperitonea usi ng “al"um num hydr oxi e and
10 Anby Ireenchrpvess. e riemrmhlnamcbmﬂalmwaé) obgamﬂd edually distribiuést hetd:epartme soilble eanhd

Fr DRORRSTRES 3L HuaBrachth Wes LB REEIGH (el BrolraBuehhestso
andn §\E’b$tha_(m?etfbc tdlems e tlpmbuffelrrcTammth'Emntma% Effu“ﬂ\gvm 8u§|eaiccasmnewgsst ive
o RS wBFbate dleentialod SEHRE ST 350 W8 o 5w o iRy REe SRS
anwaaldend wcbhxrbefeﬁerrdleghmqhamlee GDmMj I\Ecgdze \r/rgﬂd F;kg?o glibgcmélutedtthabrot@h';m@ bbfjer

15 BB SheBnBeq bORG & 26 SP0n AR FREHE 1 RBlaENan Sheirbe e pOy Bt B Ao ve,
whimiMg BOTA henhh étjaure\s. control group all mce were si ck by 10 day 7-11 after
chal l enge and 0% nortality was obtained. Finally, fromthe groups inmmunized

or EXAMPLE £ SRR BRI 8f AetherbBFrRbdiBd sUPR &bl i hyar oxi de and a 0%

prot ecti on when Freund s adjuvant was used. Additionally, in the group that
r e¥éinvtbe ainhef crepanterizing the ethteof aggnegmleh of thejsewamirifidd and khegpurified praparations,

<Pkl Plefor, hechoBlodiie o RoRE TRRE e TkiSod el Eefy biosiskEndiiFinge

20 WI Aftet érmlgmmtbmlecagmimrlﬁeu Isainplae agmmogenems dnaimaajog peakSuas obtained (wuth alvatertion

@S é%rggqﬁq % 0210 (&L 'ggﬂgﬁﬁﬂgﬁs%seen%g %f ﬂ|g olgaﬁgr welgﬁ speg:ues l(&Eﬂgure

4A ). Contrarily, in the sample from the highly purified fraction of the capsid protein, retention times of 30
minutes were detected, corresponding to the dimeric form of the molecule (Figure 4B).

25 EXAMPLE 8. Studies of reparticulation “in vitro”.

In order to reparticulate the pure capsid protein in a dimeric form, the buffer was exchanged to Hepes
25 mM, KAc 100 mM, MgAc2 1.7 mM, pH 7.4. After heating the protein and the mixture of
oligonucleotides for 1 min at 37°C, they were incubated in an equal volume for 30 min at 30°C. As a

30 negative control of the experiment, the protein was incubated without the oligonucleotides. When both
preparations were observed with an electron microscope, a large quantity of particles of approximately
21 nm diameter, were observed in the sample of protein previously incubated with the mixture of
oligonucleotides, while in the control sample no particles were observed (Figure 5).

35 EXAMPLE 9. Immunological evaluation in mice of the purified capsid.
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jsanimals were bled and the sera tested for antiviral antibodies by ELISA As

shown in tables 6 and 7, the group immunized with the m xture devel oped

sefd@bleps-Raseentage of SWviyaltin oige dvmunized with dhe PrAtejn evarianta rassayesleupsn ghadlengicoup

| MHAIEERoRAbYold ERaPH N> and. at the sane

Immunogen Survival
(adjuvant) percentage*
20 Xl-1 Blue (Freund) 0
Pure and dimeric 20
PDC-2 (Aluminum)
Pure and dimeric 40
25 PDC-2 (Freund)
Pure and 90
reparticulated
PDC-2 (Aluminum)
30 DEN-2 100
* |t was calculated: (# de survivors) / (total # of mice). Data of survivors were taken 21 days after challenge.
EXAMPLE 10. Lymphoproliferative response
35
The rest of the animals from the groups immunized with the capsid protein (10 animals), either dimeric
or reparticulated, adjuvanted with aluminum hydroxide, were sacrificed 15 days after the last dose.
Then, their spleens were extracted and the lymphoproliferative response to DEN-2 was studied. The
results in table 5 show the stimulation indexes obtained.
40
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% Phytohemaglutinina N%ogen (Positive Control).

EXAMPLE 11. Immunological evaluation of the mixture formed by PD5 and PDC-2

Twenty animals were inoculated with the mixture of 10 ug of the particulated pure capsid protein and 20
ug of protein PD5 (Sequence No. 23) in three doses spaced fifteen days apart. A group immunized with
10 ug of the pure capsid protein, a group immunized with 20 ug of protein PD5 mixed with the
equivalent volume of PDC-2 but obtained from a negative control run, and a group immunized with
protein P64k, the carrier protein present in the construction of PD5, were used as controls. In all cases,
aluminum hydroxide was used as adjuvant.

Fifteen days after the last dose, the animals were bled and the sera tested for antiviral antibodies by
ELISA. As shown in tables 6 and 7, the group immunized with the mixture developed serotype-specific
antibodies with titers higher than those of the group immunized only with protein PD5 and, at the same
time, titers in these two groups were higher than those in the group immunized with protein PDC-2,
where no Abs against DEN-2 virus were detected. On the other hand, 10 additional animals were taken
from each group for lymphoproliferation assays. The cells from the spleens of these animals were
extracted and stimulated with the infective DEN-2 virus. As shown in table 8, in the group immunized
with the mixture the stimulation indexes were higher than those in the group immunized with the capsid
protein only. The iowest stimulation indexes were obtained in the group immunized with protein PD5.

Table 6. Antibody titers against DEN-2 virus in sera obtained after the immunization.
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Table 8. Stimulation indexes

against the homologous serotype of the lymphocytes from immunized

mice.
PDC-2 PDC- PD5 P64k
2/PD5
DEN-2** 9* 11 2,1 1,1
Antigen*™* |13 1,6 1.5 1,2
Control (-)
PHA*** 7,6 7,3 7.9 8

16



No. 8 and Sequence No. 10 fromthe DEN-1 viral strain. The vector was
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15 i nhydoxidel asiacfuvadt. ugpeofnontieaftercthetastaduse, 3Migpofoa eatnaridympuse &8 mpdneble to
I .
cbietertie Pl ching log HPLIOKEFHHEptRerBhh W8 Markchlfes donBlere BERRE e,
al animaisnofreath grewpe Onathe Nkt dayedll a'ue aregalsi were cbaltenged wkhmetLDgt (Mevtaraiethall s

aoarie] bl 2, 8hE" hey iR Fosflea REMO Rt OF RoRhron Mboast o WS b

r ecmotdedant protein, no antivi raI anti body titers were obtained. 5 Table
10. Antibodies titers against DEN-1 virus from sera obtained after the

201 nmuni zation with the sempurified PDC-1. Mouse Anti- DEN-1 ELISA titers
XL-1 blue PDC-1 Control (-) 1 <1 : 100 <1: 100 2 <1 : 100 < 1: 100 3 <

i iln t::l'lgcll:gge 13? iﬂe‘)@br%%lféblﬁ&-ﬁéé‘tg@ groups, 30 and 88% prbteckiBf wak obtdind® M the hrouf0 7
immunized with the dimeric and the reparticulated capsid, respectively. Parallely, in the treated groups
the percentage of protection was lower than in the non-treated groups: 0% protection for the dimeric
PDC-2 and 10% protection for the reparticulated protein. In the case of the negative control group no
25  protection was obtained in either the treated or the non-treated animals.

Table 9. Challenge assay with DEN-2 lethal virus in the animals immunized with variants of the

recombinant capsid
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No. 8 and Sequence No. 10 from the DEN-1 viral strain. The vector was generated by digestion
BamHI/Hind!li of the plasmid pQE-30, which contains the phage T5 promoter and a 6 histidine tail in the
N-terminal region (Sequence No. 6). Upon ligation, the recombinants were analyzed by restriction and
the positives clones were sequenced to check the junctions. Competent cells XL-1 Blue (Hanahan D.
1983. Studies on transformation of Escherichia coli with plasmids. J. Mol. Biol. 166:557-580) were
transformed with the selected clone called pDC-1 (Figure 6 y Sequence No. 10). The E. coli strains
transformed were cultivated in LB supplemented with Ampicilline 50 ug/mL for 10 h at 37°C. Isopropyl-
B-D-thicgalactopyranoside (IPTG) to a final concentration of 1mM was used for the induction of the
promoter. Upon growing the colony, an SDS-PAGE of the cellular lysate was done. As a result a 15-
kDA band was obtained. The protein was recognized by an anti-DEN-1 HMAF. This protein was
denominated PDC-1 (Sequence No. 11)

EXAMPLE 14. Semipurification and characterization of PDC-1.

The biomass obtained from the E. coli strain transformed with pDC-1 and grown at 37°C was disrupted
by French press. The recombinant protein was obtained equally distributed between the soluble and
insoluble fractions. From the soluble fraction an anionic interchange chromatography was done, using a
Q Sepharose FF column and the buffer Tris 10mM pH 8. The protein in the non-absorbed fraction was
obtained with 45% of purity, and was used to the immunological studies.

EXAMPLE 15: Immunological evaluation of semipurified PDC-1.

Two groups of 30 Balb/c mice were used. One of them was immunized with 10 ug of the recombinant
protein by intraperitoneal route, using the aluminum hydroxide as adjuvant. The soluble fraction
resuiting from the rupture of the pQE-30-transformed cells adjuvanted with aluminum hydroxide was
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20EXAMPLECIGOBratettievabs@t i on in mce of the sempurified PDCG-2 DomlIl|.

For the evaluation of the protection conferred to mice against challenge with lethal homologous DEN

virus by the immunization with the described variants, 10 mice were used from each of the groups

immunized with the recombinant protein adsorbed in aluminum hydroxide and with the control

preparation. Each animal received a dose of 100 LDs; of lethal DEN-1 by intracranial inoculation and

was observed for 21 days to obtain the percentages of lethality in terms of death by viral encephalitis.

As a positive control, a group of 10 mice immunized with infective DEN-1 virus (10* pfu) was used. All

mice in the positive control group survived, while in the negative control group all mice were sick at day

7-11 after challenge and 100% mortality was obtained at day 21. Finally, the group immunized with the

recombinant protein PDC-1 presented 50% of protection (Table 11).

Table 11. Percentage of survival in mice immunized with the protein variants assayed upon challenge

with the homologous lethal DEN virus.
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Fi ve groups of 30 Balb/c mce were used. One of the groups was i munized
with 10 ug of the reconbinant protein by intraperitoneal route, using

al um num hydr oxi de as adjuvant. The soluble 30 fraction resulting fromthe
r ypimmeénoglent he >8urlivddl ue| cel |l s transfornmed with the plasmd pQE-30 was used
as negative control  adjpvanted wth al um num hydroxi de. Another two groups
were incl udef REICENUAIRS o[ s. One of them was i mmunized with the protein PDC 2
and xihe bnichef wthpthe pfotein PD5 (this protein contains the domain Il
regi 8n of the envel opespfotein of DEN-2 virus). Ten animals fromeach group
wer d°BMEY -h 5 days after the third dose and the antibody titers agai nst DEN 2
wer e pefiar m hed byo®@5 ELI SA. As shown in Tables 13 and 14, the group

i mmuni zed with PDC-2 Dom |1l devel oped high titers of serotype-specific
arti(ﬁ%ﬁ%@agai nst DEN-2| higher than those induced by the protein PD5.
Thesepp@y resul ts ggenonstrate that the genetic conbination with the capsid
prlat ei n enhances the 3t viral immune response elicited by the domain |11
of the envel ope protei N. Table 13. Antibodies titers agai nst DEN-2 virus

f r bltwaeeaicustadal desbrivorsbiitotalfiof mivePaty efsirdveranierdtakeh @1 @usafiet ¢hplleagepsi d prot ei n.

{

5 Mouse G oups inmmunized with : PDC-2 PDC-2 Dom PD5 P64k 111 1 < 1: 100 <
1: 320000 < 1: 32000 < 1: 100 2 < 1: 100 < 1: 640000 < 1: 32000 < 1: 100 3
< Examgle 7. Lymphopaoliferativegespense 1: 100 4 < 1: 100 < 1:640000 < 1: 64000 <
1: 100 5 < 1: 100 < 1: 128000 < 1: 64000 < 1: 100 6 < 1: 100 < 1: 320000 <
1: 32000 < 1: 100 7 < 1: 100 < 1: 128000 < 1: 64000 < 1: 100 8 < 1: 100 <
1: 64000 < 1: 128000 < 1: 100 9 < 1: 100 < 1: 64000 < 1: 32000 < 1: 100 10
<

The 1€} of tHe adid@B06F the Drouplintitunizelt witldtheTprbtein PBC-Delees saaridited s dbyd biter

b8 AR Y skl e RS RE ABRA BE Ss oor
| 1 btudied. Poetiesuinitgidle 1RiENow tve dtimdltbn<ihde@6 obfaind) < 1: 100 DEN-2 < 1: 100

1: 320 000 1:64 000 < 1: 100 DEN-3 < 1: 100 <1:200 <1:200 < 1: 100 DEN4 <
1: 100 <1:200 <1:200 < 1: 100

Table 12. Stimulation indexes against the homologous serotype of the lymphocytes from immunized
mice.
PDC-1
aluminum
hydroxide
DEN1* 8
Control 1.5
Antigen***
PHA**** 7

*  Stimulation index: quotient average of counts / minutes of samples between counts / minutes of the ADN spontaneous
synthesis control.

** Preparation of DEN-2 infected mice brain.

*** Praparation of not infected mice brain.

** Phytohemaglutinina Mitogen (Positive Control).
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the I'ynphoproliferation assays. The cells fromthe spleens of these ani mals

WEERARPLESE, €lorifg ahtligxpredstsh vf PDCLDBomnf.ective DEN-2 virus. Table 15
shows that in the group inmunized with the conbination, the stinulation

I ndexes were higher than those in the group inmunized with the capsid
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23 SEQUENCE LI STI NG <110> Center for GCenetic Engi neering and Biotecnology 5
<120e v@tter wapsirebted by edigestibn Dé g elasmidi D2 wotr BamHBpmbl/ ewhick eontainsnthe

re S E i.cal . IRE < 4.15.,5170>
@rﬁ’ ?5 %P&E?tgﬂa%,%?qﬁgg{fo@lfﬁ 3@%%@9&%9\92?%%9 %ﬁg\fhe[)%b%h COFI’éS%gndI%g to 5IOE
amlno amds of the capsid protein of DEN-2 virus. Upon ligation, the potential recombinants were
analyzed by restriction enzyme digestion and positive clones were sequenced to check up the
junctions. Finally the clone selected was named pDC-2 Dom Il {(Sequence No 15).

Competent cells XL-1 Blue (Hanahan D. 1983. Studies on transformation of Escherichia coli with
plasmids. J. Mol. Biol. 166:557-580) were transformed with the selected clone called pDC-2 Domlll.
The E. coli strains transformed were cultivated in LB supplemented with Ampicilline 50 pg/mL for 10 h
at 37°C. Isopropyl-B-D-thiogalactopyranoside (IPTG) to a final concentration of 1mM was used to the
induction of the promoter. Upon growing the colony, an SDS-PAGE of the cellular lysate was done. As
a result, a 30-kDA band was obtained. The protein was recognized by an anti-DEN-2 HMAF. This
protein was denominated PDC-2 Dom Il {Sequence No. 16).

EXAMPLE 19. Semipurification and characterization of PDC-2 Dom |Il.

The biomass obtained from the E. coli strain transformed with pDC-2 Doml!l and grown at 37°C was
disrupted by French press. The recombinant protein was obtained equally distributed between the
soluble and insoluble fractions. From the soluble fraction an anionic interchange chromatography was
done, using a Q Sepharose FF column and the buffer Tris 10mM pH 8. The protein in the non-absorbed
fraction was obtained with 40% of purity, and was used to the immunological studies (Fig. 2).

EXAMPLE 20. Immunological evaluation in mice of the semipurified PDC-2 Dom Il

Five groups of 30 Balb/c mice were used. One of the groups was immunized with 10 ug of the
recombinant protein by intraperitoneal route, using aluminum hydroxide as adjuvant. The soluble
fraction resulting from the rupture of the XL-1 Blue cells transformed with the plasmid pQE-30 was used
as negative control, adjuvanted with aluminum hydroxide. Another two groups were included as
controls. One of them was immunized with the protein PDC-2 and the other with the protein PD5 (this
protein contains the domain IIl region of the envelope protein of DEN-2 virus). Ten animals from each
group were bled 15 days after the third dose and the antibody titers against DEN-2 were determined by
ELISA. As shown in Tables 13 and 14, the group immunized with PDC-2 Dom lIl developed high titers
of serotype-specific antibodies against DEN-2, higher than those induced by the protein PD5. These
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15

20 <213> Dengue virus <220> <221> priner bind 25 <222> (1)..(24) <223>
Sequence of the oligonucleotide BanH1| to the anplification of the capsid
prlfbts&lltsndé?ﬁorda@rﬁﬁautﬂaﬂthw Hétuéé&@&inéﬂo%@m RAHS ' > 2
<211> 23 3 DR oS Dengue Vﬁ?ﬁg%wgﬁﬁ‘@%ﬁzmﬁgﬁ%ﬁﬁﬁ' mAh
(15e.SP?'zS§)e"ggez%%v té@&ﬁ@ﬁ&b"'cﬁf t*i%m@!qucnﬁ@enneoude Hind-111 to the
anplification of the capsid protein of DEN-2 virus 45 <400> 2 acaagctttt
actilge gBCAntbotied Jiters d§QRstDEN-2<3rld From3sbra tBthiad @Ner tFlidmuURREYS with tHESDom®

&|0> <221> ene 24 <222> (1)..(339) <223> Nucl eoti de sequence that codes

~Cake &f%ie Mds 1 to 113 of the capsid protein of dengue 2 virus 5 <400> 3

aat aaccaac gaaaaaaggc gagaagtacg cctttcaata tgctgaaacg cgagagaaac 60

cgcgtgtcaa ctgtgcaaca gctgacaaag agattctcac ttggaatgct gcaaggacga 120 10
ggaccattaa aactgttcat ggcccttgtg gcgttccttc gtttcctaac aatcccacca 180
acMmaed Grolps inimapa@datggdaacg at caaaaaat caaaagctat caatgttttg 240
agagggt tjca ggaaagagat tggaaggatg ctgaacat ct tgaacaggag acgcaggaca 300 15
9ca09catigng bttt BEE #Bom TRRE > 9° 92 REK
]

1 <1:100 <1:320000 |<1:32000 |<1:100

2 <1:100 < 1: 640000 |<1:32000 |<1:100

3 <1:100 <1:640000 |<1:64000 |<1:100

4 <1:100 < 1:640000 |<1:64000 |<1:100

5 <1:100 < 1:128000 |<1:64000 |<1:100

6 <1:100 <1: 320000 |<1:32000 |<1:100

7 <1: 100 <1:128000 |<1:64000 |<1:100

8 <1:100 <1:64000 |<1:128000 |<1:100

9 <1:100 <1.64000 |<1:32000 |<1:100

10 <1:100 <1:128000 |[<1:64000 |<1:100

Table 14, Determination of the serotype-specificity of the antibodies contained in the mixtures of the
sera obtained from each group.

Groups inoculated with:

Viral PDC-2 PDC-2Domlll | PD5 P64k
Antigen

DEN-1 <1:100 <1:200 <1:200 <1:100
DEN-2 < 1:100 1. 320 000 164000 {<1:100
DEN-3 <1:100 <1:200 <1:200 <1: 100
DEN-4 <1:100 <1:200 <1:200 <1:100

On the other hand, 10 additional animals were taken from each group for the lymphoproliferation

assays. The cells from the spleens of these animals were extracted and stimulated with the infective

DEN-2 virus. Table 15 shows that in the group immunized with the combination, the stimulation indexes

were higher than those in the group immunized with the capsid protein only. The stimulation indexes in

the group immunized with protein PD5 were the lowest.
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10

<210> 4 20 <211> 339 <212> DNA <213> Dengue virus 25 <220> <221> gene
<222> (1)..(339) <223> Nucl eotide sequence that codes for the quineric
protein PDC-2 in the plasm d pQe-30 30 <400> 4 at gagaggat cgcatcacca
t c dablet T Stigyadtioo dadexes Ggaast dwahaacsiggogagaocihfe ol thalygpbibtytés &ataitrgpaunized
gaaa qgcgag agaaaccgcg tgtcaactgt gcaacagctg 120 35 acaaagagat tctcacttgg
gcaa ggacgaggac cattaaaact gttcatggcc 180 cttgtggcgt tccttcegttt
cct aacaat c ccaccaacag cagggat act gaaaagatgg 240 40 ggaacgatca aaaaat caaa
agct-at caat—gtittgagag—g4g deagagattqgga—300—- aggatgctga acatcttgaa
caggagacgc Eggé%ctt 338 BDZ:S2A<218=> <2 LEE 11 |<212> PRT <213> Dengue Vi rus
50 <220> <2R1> CHAIN <«BdaPllI(1)]. . (111) 223> Anmi|noaci di c sequence
coresponding to the protein PDC-2 55 400> 5 Net Arg Ay Ser Hs Hs H's
H| OEN-2"H s[®5 Ser Asn1Aén G 22g 1 5720 15 25 Lys Lys Ala Arg Ser Thr
Pro Phe Asn|Met Leu Lys Arg Gu Arg Asn| 20 25 30 5 Arg Val Ser Thr Val Qn
Gn leu Thrilys Arg Phé Ser ley dy Mt| 35 40 45 Leu GAn Ay Arg Ay Pro
LedntigenTeu| PRe Met Al allleu Val| BRa Phe| 180 55 60 10

Control (-)
PHA**** 7.6 7.4 7,5 7.9

*

Stimulation index: quotient average of counts / minutes of samples between counts / minutes of the ADN spontaneous
synthesis control.

* Preparation of DEN-2 infected mice brain.

“** Preparation of not infected mice brain.

++* Phytohemaglutinina Mitogen (Positive Control}.

Lic. Manuel Selman-Housein Sosa
Legal Representative
CIGB
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55

Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Ay Ile Leu Lys Arg Trp 65 70 75 80
@y Thr Ile Lys Lys Ser Lys Ala Ile Asn Val Leu Arg Ay Phe Arg 15 85 90 95
Lyse§lUeNCELISIIWEYY g Met Leu Asn Ile Leu Asn Arg Arg Arg Arg 100 105 110 20
<210> 6 <211> 3461 <212> DNA <213> Artificial 25 <220> <223> plasmd
pQE-30 30 <220> <221> m sc_feature <223> Nucl eoti de sequence of the plasmd
PQEL130. Chitet forGehetid BngiRddringdridoteshdigfy BamHl /Hind 111 are underlined. 35
<400> 6 ctcgagaaat cataaaaaat ttatttgcttl tgtgagcgga taacaattat aatagattca 60
att gt gagcg gat aacaatt tcacacagaa ttcattaaag aggagaaatt aactatgaga 120 40
ggatcgcat c accatcacca tcacggatcc gcatgcgagc tcggtacccc gggtcgacct 180
gcatidcahlye CARSILRTOIR: Pf enauerviys indueer: it 4 preteciive iomune desRagseendag 240
aagiAfmatélticagedrhpaitioh. agaacgect cg gttgeccgecg ggecgtttttt attggtgaga 300 45
at ccaagcta gcttggcgag attttcagga gct aaggaag ct aaaat gga gaaaaaaatc 360
actggatata ccaccgttga tatatcccaa tggcatcgta aagaacattt tgaggcattt 420 50
cagtcagttg ctcaatgtac ctataaccag accgttcagc tggatattac ggccttttta 480
aagpRsIbaAg@yaaaaat aa gcacaagttt tatccggect ttattcacat tcttgeccge 540
ctgatgaatg ctcatccgga atttcgtatg gcaat gaaag acggtgagct ggtgatatgg 600 55
gakfp-0bsCc acccttgtta caccgttttc catgagcaaa ctgaaacgtt ttcatcgctc 660
t ggagt gaat accacgacga tttccggcag tttctacaca tatattcgca agatgtggcg 720 26
t gtiRLUBLBNARISSRhEOE ctatttccct aaagggttta ttgagaatat gtttttcgtc 780
tcagccaatc cctgggtgag tttcaccagt tttgatttaa acgtggccaa tatggacaac 840 5

<210> 1

<211> 24

<212> DNA

<213> Dengue virus

<220~

<221> primer_bind

<222> (1)..(24)

<223> Sequence of the oligonucleotide BamH-| to the amplification of the
capsid protein of dengue 2 virus

<400> 1
cgggatccaa taaccaacga aaaa 24

<210> 2

<211> 23

<212> DNA

<213> Dengue virus

<220>

<221> primer_bind

<222> (1)..{23)

<223> Sequence of the oligonucleotide Hind-Ili to the amplification of the
capsid protein of DEN-2 virus

<400> 2
acaagctttt acctgcgtct cct 23

<210> 3

<211> 339

<212> DNA

<213> Dengue virus

<220>
<221> gene

24
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ttcttcgccc cgttttcacc atgggcaaat attatacgca

cgctggcgat tcaggttcat catgccgtct gtgatggcett
atg@aatt@rd3smagt act gc gat gagt ggc agggcggggc
at422@¢ geudedtiia 3ageEnet tigd gotiéatop amiricCididsap et
aaggcticad thecgpsiigaotelh gfaeabiid 2gfrud ttatct gtt
ct gagt agga caaat ccgcc gctctagagc tgcctcgcege
aaQobstPac acat gcagct cccggagacg gtcacagcett

AgRbgRtaRRRASRRABY 6§10 caacshty tictidaa sy BodtRigahs®0D cgcagcecat g
acccagtcac gtagcgatag cggagtgtat actggcttaa ctatgcggca

t tegbaigtoaa stgiapca geRhcigcaRtiolcac 6agdAgH gedadhagas gcaba

accgcat cag gcgctcttcc gecttcctcge tcactgactc gectgegcetcg

t ARECCHRE Qa0GHOARBE IR 6 ERRBACGIHIEAELAA4BEEcE4 t ABOCaca
at aacgcagg aaagaacatg tgagcaaaag gccagcaaaa ggccaggaac

CCagidgggh tatgaiabl atdyggab@Paehadaat 6aRagitaPc ARG

aggcgacaag

ccat gt cggc agaatgctta

gtaatttttt
t gaggcat ca
gtttgtcggt
gtttcggtga
gt ct gt aagc

at g4

gctcaagtca gaggt ggcga aacccgacag gact at aaag at accaggcg

aRAGHGEcalggRabgayie lg”gtaaggétgtdg%%gﬁcﬂ@‘éééh@@g@ he@gaaat agoct gt ccgect

ttctcccttc gggaagcgtg gcgctttctc
t Qjcaggégﬁf@ ttateigtt §aRRbadd tddeq9
Cc cg

gcgcctta gt aact at
t ggcagcagc cact ggt aac

t citigaagt g gt ggcctaac
t geiigaagmr agttaccttc
ccgobgobrRa cggtggtttt

cteaagapguetilbt 9at ¢
gttaagggatlkttggtcatg

aaaaatgaag ttttaaatca
aa; ttaat cagtgaggca

cgt ctt gagt
aggat t agca
tacggct aca
ggaaaaagag
tttgtttgca
ttttctacgg
agattat caa
at ct aaagt a
cctatctcag
at aact acga
ccacgct cac

gt gct gat gc

t aaggcagt t
aat aaaacga
gaacgctctc
t gacggt gaa
ggat gccggg

t cagagcaga
aggagaaaat
gt ct gt cggc
gaat cagggg
cgt aaaaagg
aaaaat cgac
tttcccectg

aat gctcacg ctgfaggtat ctcagttcgg
t gcacgaacaogzpcccgtt cag

ccaacccggt
gagcgaggt a
ct agaaggac
ttggtagctc
agcagcagat
ggt ct gacgc
aaaggat ctt
t at at gagt a
cgatct gt ct

tacgggaggg
cggct ccaga

aagacacgac
t gt aggcggt
agtatttggt
tt gat ccggce
t acgcgcaga
t cagt ggaac
cacct agat c
aactt ggt ct
atttcgttca
cttaccatct
tttatcagca

cgtcgt gt ag

géi% cgcgagac
CQQ&%Q é SSRRREE 12986638} the QuitéRPrbeindt cCgcct cC
PDC-2 in the plasmid pQE-30

<400> 4

atgagaggat cgcatcacca tcaccatcac ggatccaata accaacgaaa aaaggcgaga

agtacgcctt tcaatatgct gaaacgcgag agaaaccgcg tgtcaactgt gcaacagetg 120

acaaagagat tctcacttgg aatgctgcaa ggacgaggac cattaaaact gttcatggee 180

cttgtggcgt tecttcgttt cctaacaatc ccaccaacag cagggatact gaaaagatgg 240

ggaacgatca aaaaatcaaa agctatcaat gttttgagag ggttcaggaa agagattgga 300

aggatgctga acatcttgaa caggagacgce taaaagctt

<210> 5

<211> 111

<212> PRT

<213> Dengue virus

<220>
<221> CHAIN
<222> (1).{111)

339

<223> Aminoacidic sequence coresponding to the protein PDC-2.

<400> 5

Met Arg Gly Ser His His His His His His Gly Ser Asn Asn Gin Arg

1 5 10

15

25

60

cccgaccgct
ttatcgccac
gct acagagt
at ct gcgctc
aaacaaacca
aaaaaaggat
gaaaact cac
cttttaaatt
gacagttacc
tccatagctg
ggccccagtg
at aaaccagc
atccagtcta

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640

10

15

20

25
30

35

40

45

50

55
27
5



5

10

15

20

25

30

35

40

45

50

55

ttaattgttg ccgggaagct agagtaagta gttcgccagt taatagtttg cgcaacgttg 2700 10
ttgccattgc tacaggcatc gtggtgtcac gctcgtcgtt tggtatggcect tcattcaget 2760
ccggttccca acgatcaagg cgagttacat gatcccccat gttgtgcaaa aaagcggtta 2820

QCL?§L§SCN|G Ar§ S6F FHAPR mﬁéﬂém@ﬁ@elﬂﬁﬁ%étcﬂgﬁr ggRotgtta tcactcatgg 2880 15
ttat ggcagc actgcapmat tctctgpactg tcatgccatc Tgtaagatge ttttctgtga 2940

ctggtgagta ctcaaccaag tcattctgag aatagtgtat gcggcgaccg agttgctctt 3000 20

9CAPYYSASEr TRRVAFGRIGH L%atﬁﬁQg&ﬂFg PRE 3LAGLAGyARG! t taaaa gtgctcatca 3060
ttggaagpacg ttctyggggg cgaggpact ct” caaggatctt "accgetgttg agatccagtt 3120

cgat gt aacc cactcgtgca cccaactgat cttcagcatc ttttactttc accagcgttt 3180 25

ct gagtans CaPPRE at aagg gcgacacgga 3240
aat gg@gagﬁ}g@ggmtggu? @ctttttgeggtgg%?gﬁqalag%gégatttat cagggttatt 3300 30

gtctcatgag cggatacata tttgaatgta tttagaaaaa taaacaaata ggggttccgc 3360

gc t t ttattatc atgacattaa 3420
o e A o AR 3461 35 <2100 7 <211> 300

<212> DNA 40 <213> Dengue virus <220> <221> gene 45 <222> (1)..(300) <223>
Nu i t)1aC f } } 11 to 100 of the capsid
AP oh @&@29%@? Eyd Adlie <Z§ad L8l ASBPREA

protein o gue Igyirus. acc aacggaaaaa gacggctcga
ccgtctttca atatgctgaa acgcgcgaga 60 aaccgcgtgt caactgtttc acagttggcg

aa et ccca tgaaattggt gatggccttc
ot Baeai 2 chRRAMEIREL AT Ard e AR ARE 00 PGaat t (T age t agat gggac
tcattcaaga agaat ggagc gatcaaagtg 240 ctacggggtt tcaagaaaga aatctcaaac
atgttgaat a taat gaat ag aaggaaaaga 300 28 <210> 8 <211> 26 5 <212> DNA

<210> 6

<211> 3461

<212> DNA

<213> Artificial

<220>

<223> plasmid pQE-30

<220>

<221> misc_feature

<223> Nucleotide sequence of the plasmid pQE-30. In italic the restriction
sites BamHI{/Hind 1l are underlined.

<400> 6
ctcgagaaat cataaaaaat ttatttgett tgtgagcegga taacaattat aatagattca 60

attgtgagcg gataacaatt tcacacagaa ttcattaaag aggagaaatt aactatgaga 120
ggatcgcatc accatcacca tcacggatcce gecatgcgage teggtacece gggtegacet 180
gcagccaagc ttaattagct gagettggac tectgttgat agatccagta atgacctcag 240
aactccatct ggatttgttc agaacgctcg gttgeccgeeg ggcatttttt attggtgaga 300
atccaagcta gettggegag attitcagga gctaaggaag ctaaaatgga gaaaaaaatc 360
actggatata ccaccgttga tatatcccaa tggcatcgta aagaacattt tgaggcattt 420
cagtcagttg ctcaatgtac ctataaccag accgttcagce tggatattac ggcectttita 480
aagaccgtaa agaaaaataa gcacaagttt tatccggect ttattcacat tettgecege 540
ctgatgaatg ctcatccgga atttegtatg gcaatgaaag acggtgagcet ggtgatatgg 600
gatagtgttc acccttgtta caccgttitc catgagcaaa ctgaaacgtt ttcategetc 660

tggagtgaat accacgacga tttccggeag ttictacaca tatattcgca agatgtggeg 720

26



<213> Dengue virus <220> 10 <221> prinmer bind <222> (1)..(26) <223>
Sequence of the oligonucleotide BanH1| to the anplification of the capsid
protein of DEN-1 virus. 15 <400> 8 ggatccatga acaaccaacg gaaaaa 26 <210> 9
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20gteacghty ddbacsidde ztaitddcraabingidan@agaataf giattcgtdé ¥880> <221> priner bind <222>

(1)..(24) <223> Sequence of the oligonucleotide Hnd-Ill to the

anphydcagridcRagfagitfeaccagnagaittid Q&gﬁ%gbcﬁé tdlgbcha¥i rgap 30 <400> 9 aagctttctt
ttccttctat tcat 24 35 <210> 10 <211> 345 <212> DNA <213> Dengue Vi rus

<2Efegcce2yitttcaiR ddaatlaldcgcd 8d§ogat gteot égle sequence that codes to
the quineric prcr)a?ge%gﬁz 45 P&c-gl int egggﬂggtsg%d QSQE 30 <400> 10 at gagaggat

C oGrtdRREstacAduic stdatguegti lgatRic dcaghagE agestgannagegacy 60 50 gctcgaccgt
ctttcaatat gctgaaacgc gcgagaaacc gcgtgtcaac tgtttcacag 120 ttggcgaaga

gaithadteRaacagiaabt 9algagiyee W9655vE g6 ERRak SRRgeadtodi@at g 180 gccttcatag

cattcctaag atttctagcc atacccccaa cagcaggaat tttggctaga 240 55 tggggct cat

t CARRQOREE RabAYRAHRGaARPEEQGHRCIgIGSSdd SRS HR§AT764S C 300
aaggctcagt cgaaagactg ggcctttcgt tttatctgtt gtttgtcggt gaacgcetete 1140
ctgagtagga caaatccgcec getctagage tgectegege gttteggtga tgacggtgaa 1200
aacctctgac acatgcagct ccecggagacg gtecacagctt gtctgtaage ggatgecggg 1260
agcagacaag cccgtcaggg cgcgtcageg ggtattggeg ggtgtegggg cgcagecatg 1320
acccagtcac gtagcgatag cggagtgtat actggcttaa ctatgcggcea tcagagcaga 1380
ttgtactgag agtgcaccat atgcggtgtg aaataccgca cagatgcgta aggagaaaat 1440
accgcatcag gegetettee gettectege teactgacte getgegeteg gtetgtegge 1500
tgcggcgage ggtatcaget cactcaaagg cggtaatacg gttatccaca gaatcagggg 1560
ataacgcagg aaagaacatg tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg 1620
ccgcegttget ggegttittc cataggcetce geccecctga cgageatcac aaaaatcgac 1680
gctcaagtca gaggtggecga aacccgacag gactataaag ataccaggeg tttcccectg 1740
gaagctccct cgtgegcetcet cetgttccga cectgecget taccggatac ctgtccgect 1800
ttctcectte gggaagegtg gegctttcte aatgctcacg ctgtaggtat ctecagttcgg 1860
tgtaggtcgt tcgetccaag ctgggetgtyg tgcacgaacce cecegticag cecegaceget 1920
gegecttate cggtaactat cgtettgagt ccaacceggt aagacacgac ttatcgccac 1980
tggcagcagc cactggtaac aggattagca gagegaggta tgtaggeggt gctacagagt 2040
tcttgaagtg gtggcectaac tacggcetaca ctagaaggac agtatttggt atctgegete 2100
tgctgaagec agttacctic ggaaaaagag ttggtagctc tigatccgge aaacaaacca 2160
ccgetggtag cggtggtttt titgtttgca agcageagat tacgcgecaga aaaaaaggat 2220
ctcaagaaga tccittgatc ttttctacgg ggtetgacge tcagtggaac gaaaactcac 2280
gttaagggat tttggtcatg agattatcaa aaaggatctt cacctagate cttttaaatt 2340
aaaaatgaag ttttaaatca atctaaagta tatatgagta aacttggtct gacagttacc 2400

aatgcttaat cagtgaggea cctatctcag cgatctgtct atttegtica tecatagety 2460
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t caaacat gt tgaatataat gaatagaagg aaaagataaa agctt 345 29 <210> 11 <211> 112
5 <212> PRT <213> Dengue virus <220> 10 <221> CHAIN <222> (1)..(112) <223>
Am noaci di ¢ sequence corresponding to the protein PDC-1 <400> 11 15 Met Arg

Gc\ét fccé"b cigtagtitsadthdgatthdgddaggitacesict Aggpgin 1 5 10 15 Arg Lys
hr AI%t %bggPro Se('?‘J Phigdgsgg t Leu sccﬁfgggAl a Arg 20 20 25 30 Asn Arg

V&Jt caafgaf Béc aeSdcabldlcdcdhgtlcda ﬁtaft\}é éDQl%a§&ra byssédy 35 40 45 25 Leu Leu
erg fG ngGQég Pro %t Lysg{lixeu éﬁy | a Pheglle Ala 50 55 60 Phe Leu

AchE’ b§4gld b@dtt@tbécﬁkat ddl 4\ g 65 70 75 80 30 Trp
gségrga %QQL g;%gLésad’a@dé’ cﬁl y ec%/dset\?a CAI?gtbtArgdgy Phe 85 90 95 Lys

L Lys Arg 35 100 105 110
<¥?g@%éé®gﬁct%ggtyﬁ%ta<z13&1\:%%'%%%??(? gggﬁ%gggggvépgs <220> 45 <221> gene

<Zi?g%aat{gla)taca{g@8§9c fé’#@lﬁa%@tb@t@@t‘t@b"g f§5U MR ab76@des for DomB of the

envel ope protein 2 Vifus 507<400> 1
ccggttccea acgatcaagg cgagttacat gatcccccat gttgtgcaaa aaageggtta 2820

gctecettegg tectcecgate gttgtcagaa gtaagttgge cgcagtgtta tcactcatgg 2880
ttatggcagce actgcataat tctcttactg tcatgccate cgtaagatge tittctgtga 2940
ctggtgagta ctcaaccaag tcattctgag aatagtgtat gcggegacceg agttgetctt 3000
gceeggegtc aatacgggat aataccgege cacatageag aactttaaaa gtgetcatca 3060
ttggaaaacg ttcttcgggg cgaaaactct caaggatctt accgetgitg agatccagtt 3120
cgatgtaacc cactcgtgca cccaactgat cittcagceate tittactitc accagegitt 3180
ctgggtgagc aaaaacagga aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga 3240
aatgttgaat actcatactc ttcctttttc aatattattg aagcatttat cagggttatt 3300
gtctcatgag cggatacata tttgaatgta tttagaaaaa taaacaaata ggggttccge 3360
gcacatticc ccgaaaagtg ccacctgacyg tctaagaaac cattattatc atgacattaa 3420
cctataaaaa taggcatatc acgaggecect ttogtcttca ¢ 3461

<210> 7

<211> 300

<212> DNA
<213> Dengue virus

<220>

<221> gene

<222> (1)..(300)

<223> Nucleotide sequence that codes for amino acids | 1 to
100 of the capsid protein of Dengue 1 virus.

<400> 7
atgaacaacc aacggaaaaa gacggcetcga ccgtetttca atatgctgaa acgegegaga 60

aaccgceotgt caactgtttc acagttggeg aagagattct caaaaggatt getctcagge 120
caaggaccca tgaaattggt gatggccttc atagcattce taagattict agccatacce 180
ccaacagcag gaattttgge tagatggggc tcattcaaga agaatggagce gatcaaagtg 240

ctacgggott tcaagaaaga aatctcaaac atgttgaata taatgaatag aaggaaaaga 300

28



aggct gagaa tggacaaact acagctcaaa ggaatgtcat actctatgtg tacaggaaag 60
tttaaaattg tgaaggaaat agcagaaaca caacatggaa caatagttat cagagtacaa 120 55
t at gaagggg acggctctcc atgtaagatc ccttttgaga taatggattt ggaaaaaaga 180
cacgtcttag gtcgcctgat tacagttaac ccgatcgtaa cagaaaaaga tagcccagtc 240 30
aae2at(rggag cagaacctcc attcggagac agctacatca tcataggagt agagccggga 300
ca&?tiyag@c tcaactggtt taagaaagga agttccatcg gccaaatgtt tgagacaaca 360

5 at g2p2Q &P Cgaagagaat ggccatttta ggtgacacag cctgggattt tggaagcctg 420 5
ggeREy BéAguedd@> 13 10 <211> 21 <212> DNA <213> Dengue virus 15 <220>
<221> priner-bind <222> (1)..(21) <223> Sequence of the oligonucleotide 5
for the anplifcation of the region that codes for the amno acids 286 to 426
of <242 envel ope 20 protein of DEN-2 virus <400> 13 cttggatcca ttctgagaat g

10 21225 phe>bikd <211> 33 <212> DNA <213> Dengue virus 30 <220> <221>
pr&zaEx> bhn@e) <222> (1)..(33) 35 <223> Sequence of the oligonucleotide 3" for
t he22a¥pBbhuhab iopthedligohitfedtiag iBRfmH-Natthe aAPffidafbn bh@eani no acids 286 to 426

of cdgarl woter] FIBENANGLEI N of DEN-2 virus 40 <400> 14 tgtggatcct cctcctaggce
ttccaaaatc cca 33 <210> 15

15 <400> 8
ggatccatga acaaccaacg gaaaaa 26
<210> 9

20 <211> 24
<212> DNA

<213> Dengue virus

25 <220>
<221> primer_bind
<222> (1)..(24)
<223> Sequence of the oligonucleotide Hind-lll to the amplification of the
capsid protein of DEN-1 virus
30
<400> 9
aagctttctt ttectictat tcat 24

35 <210> 10
<211> 345
<212> DNA
<213> Dengue virus

40

<220>

<221> gene

<222> (1)..(345)

<223> Nucleotide sequence that codes to the quimeric protein
45 PDC-1 in the plasmid pQE-30

<400> 10
atgagaggat cgcatcacca tcaccatcac ggatccatga acaaccaacg gaaaaagacg 60

50  gctcgaccgt ctttcaatat gctgaaacge gecgagaaacc gegtgtcaac tgtttcacag 120
ttggcgaaga gattctcaaa aggattgete tcaggecaag gacccatgaa attggtgatg 180
gccttcatag cattcctaag attictagec atacccccaa cagcaggaat tttggetaga 240

> tggggctcat tcaagaagaa tggagegate aaagtgcetac ggggtttcaa gaaagaaatc 300

tcaaacatgt tgaatataat gaatagaagg aaaagataaa agctt 345
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45 <211> 753 <212> DNA <213> Dengue virus 50 <220> <221> gene <222>
(1)..(753) <223> Nucl eoti de sequence that codes for the quineric protein
pDC-2 Dom || 55 <400> 15 catcaccatc accatcacgg atccaggctg agaat ggaca

aact acagct caaaggaatg 60 tcatactcta tgtgtacagg aaagtttaaa attgtgaagg
aagiiggchga aacacaacat 120 31 ggaacaatag ttatcagagt acaat atgaa ggggacggct
ct<atgtepa gatccctttt 180 gagataatgg atttggaaaa aagacacgtc ttaggtcgcc

t geiPacPRT taacccgatc 240 5 gtaacagaaa aagatagccc agtcaacata gaagcagaac
ct<3tt pgryuagaagagct ac 300 atcat cat ag gagt agagcc gggacaat g aaact caact
gotttaagaa aggaagttcc 360 10 atcggccaaa tgtttgagac aacaat gaga ggagcgaaga
gaat ggccat tttaggtgac 420 acagcctggg attttggatc cctgggagga ggatccaata
acg@gsgaaa aaaggcgaga 480 agtacgcctt tcaatatgct gaaacgcgag agaaaccgcg

t gipaactgningcaacagct g 540 15 acaaagagat tctcacttgg aatgctgcaa ggacgaggac
catdoaaa@gl(1gtt cat ggcc 600 cttgtggegt tccttcgttt cctaacaatc ccaccaacag
camgatpaq%o@ma@a@ease @@r@esp@ﬂdiﬁ??@%%&éinmﬂtcaaa agctatcaat gttttgagag
ggtt caggaa agagattgga 720 aggatgctga acatcttgaa caggagacgc taa 753 25 <210>
16<408211p 250 <212> PRT <213> Dengue virus 30 <220> <221> CHAIN <222>
(1)..(250) <223> Am noaci di c sequence of PDC-2 Dom Il 35 <400> 16 H's H s

HiettArg Gl 8efHR HR HisT8is HIS BislEl S MBsnASRays Leu Gn 1 5 10 15
1 5 10 15

Arg Lys Lys Thr Ala Arg Pro Ser Phe Asn Met Leu Lys Arg Ala Arg
20 25 30

Asn Arg Val Ser Thr Val Ser GIn Leu Ala Lys Arg Phe Ser Lys Gly
35 40 45

Leu Leu Ser Gly GIn Gly Pro Met Lys Leu Val Met Ala Phe lle Ala
50 55 60

Phe Leu Arg Phe Leu Ala lle Pro Pro Thr Ala Gly lle Leu Ala Arg
65 70 75 80

Trp Gly Ser Phe Lys Lys Asn Gly Ala lle Lys Val Leu Arg Gly Phe
85 90 95

Lys Lys Glu lle Ser Asn Met Leu Asn lle Met Asn Arg Arg Lys Arg
100 105 110

<210> 12

<211> 426

<212> DNA

<213> Dengue virus

<220>

<221> gene

<222> (1)..(426)

<223> Nucleotide sequence that codes for DomB of the envelope
protein of DEN-2 virus

<400> 12
aggctgagaa tggacaaact acagctcaaa ggaatgtcat actctatgtg tacaggaaag 60

tttaaaattg tgaaggaaat agcagaaaca caacatggaa caatagttat cagagtacaa 120
tatgaagggg acggctctee atgtaagate cctittgaga taatggattt ggaaaaaaga 180

cacgtcttag gicgectgat tacagttaac ccgatcgtaa cagaaaaaga tagecccagte 240

30
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50

35

40 Leu Lys Ay Met Ser Tyr Ser Met Cys Thr Ay Lys Phe Lys Ile Val 20 25 30
Lys Qu lle Ala AQu Thr Gn Hs @y Thr Ile VaI IIe Arg Val Gn 45 35 40 45

Tyg Gt ¥ tg:gtt Met Asp 50 55 60 50
acﬁﬁaﬁézﬁc %aggﬁgg@éﬁiat yﬁ;a'fé@tt@% n Prolle 65 70 75 80
Va Thr G u Lys Asp Ser Pro Va ro Pro Phe 85 90 95 55

Kk I f u Lys Leu 100 105 110
2 %és\%%??%cgﬁdaf ﬁiddcgmH (Gadh \algcﬁgg&?ﬁﬁ@%gﬁxﬁg ﬁwog Gu Thr Thr 115 120
12@% Arg Gy Al a Lys Arg I\/bt Al o4l e Leu Ay Asp Thr Ala Trp Asp 5 130
13 Phe Gy Ser Leu Ay Ay Ay Ser Asn Asn Gn Arg Lys Lys Ala Arg 145
150 155 160 10 Ser Thr Pro Phe Asn Met Leu Lys Arg Qu Arg Asn Arg Val Ser
Theéo103693 170 175 Val G n Gn Leu Thr Lys Arg Phe Ser Leu Ay Met Leu Gn Qy
Arg141864 185 190 15 Ay Pro Leu Lys Leu Phe Met Ala Leu Val Ala Phe Leu Arg
Ph@@guDNAQS 200 205 Thr Ile Pro Pro Thr Ala Qy Ile Leu Lys Arg Trp Ay Thr
"321%¥5De?r@4e2é@ 215 220 Lys Ser Lys Ala Ile Asn Val Leu Arg Ay Phe Arg Lys
(€] E 230 235 240 25 Arg Met Leu Asn Ile Leu Asn Arg Arg Arg 245
250 <210> 17 30 <211> 142 <212> PRT

<220>

<221> primer_bind

<222> (1)..(21)

<223> Sequence of the oligonucleotide 5’ for the amplifcation of

the region that codes for the amino acids 286 to 426 of the envelope
protein of DEN-2 virus

<400> 13
cttggatcca ttctgagaat g 21

<210> 14

<211> 33

<212> DNA

<213> Dengue virus

<220>

<221> primer_bind

<222> (1)..(33)

<223> Sequence of the oligonucleotide 3° for the amplification of
the region that codes for the amino acids 286 to 426 of the envelope
protein of DEN-2 virus

<400> 14
tgtggatcct cetectagge ttecaaaatce cca 33

<210> 15

<211> 753

<212> DNA

<213> Dengue virus

<220>

<221> gene

<222> (1)..(753)

<223> Nucleotide sequence that codes for the quimeric protein pDC-2 Domlll

<400> 15
catcaccatc accatcacgg atccaggcety agaatggaca aactacagcet caaaggaatg 60

tcatactcta tgtgtacagg aaagtttaaa attgtgaagg aaatagcaga aacacaacat 120
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<213> Dengue virus type 1 35 <220> <221> CHAIN <222> (1)..(142) <223>

Am noaci di ¢ sequence corresponding to DonB of the envelope protein of DEN-1
virus 40 <400> 17 Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gy Val Ser Tyr
Val Met 1 5 10 15 45 Cys Thr Gy Ser Phe Lys Leu Qu Lys Gu Val Ala Qu
ThygaGramtdf Batc2fhoR cs0atGhy gibyacdatt diexatgfad g&coctital 18§s Tyr Gu Ay Thr Asp
Ala Pro Cys 50 35 40 45 Lys Ile Pro Phe Ser Ser G n Asp Qu Lys Ay Val Thr

G gagAkaatdd atttgdead aagocdeytcAtapgtagec tdattaddgt taddcacdwa P40 He Val Ile Asp Lys Qu
Lys Pro Val 65 70 75 80 Asn Ile Qu Ala Gu Pro Pro Phe Ay GQu Ser Tyr Ile
Vadtaatalgasd yagBaydsb agfta9tatdgaagdiapabl utctatroghlagatagetde/s30@u. Ser Trp Phe Lys Lys
Gy Ser Ser 5 100 105 110 Ile Ay Lys Met Phe Au Ala Thr Ala Arg Ay Al a
Aragcacaiad/ghgtabagcegbpadaitgliactt@adtiggtttemagadhygasgttcdhr3el a Trp Asp Phe Ay Ser
lle Ay Ay 130 135 140 <210> 18 15 <211> 142 <212> PRT <213> Dengue
viategyceyqetgBtgagc a2@itgagaigagCdsighl gadaitjyReat tttagotddod 2426<223> Am noaci di
sequence corresponding to DonB of the envel ope protein of DEN 3 virus
acagccetggg attttggatc cctgggagga ggatccaata accaacgaaa aaaggcgaga 480

agtacgcctt tcaatatgct gaaacgcgag agaaaccgceg tgtcaactgt gcaacagetg 540
acaaagagat tctcacttgg aatgctgcaa ggacgaggac cattaaaact gttcatggee 600
cttgtggegt tecttegttt cctaacaatc ccaccaacag cagggatact gaaaagatgg 660
ggaacgatca aaaaatcaaa agctatcaat gttttgagag ggttcaggaa agagattgga 720
aggatgctga acatctigaa caggagacgc taa 753

<210> 16

<211> 250

<212> PRT
<213> Dengue virus

<220>

<221> CHAIN

<222> {1)..(250)

<223> Aminoacidic sequence of PDC-2 Dom Il

<400> 16

His His His His His His Gly Ser Arg Leu Arg Met Asp Lys Leu Gin
1 5 10 15

Leu Lys Gly Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys lle Val
20 25 30

Lys Glu lle Ala Glu Thr GIn His Gly Thr lle Val lle Arg Val GIn
35 40 45

Tyr Glu Gly Asp Gly Ser Pro Cys Lys lle Pro Phe Glu lle Met Asp
50 55 60

Leu Glu Lys Arg His Val Leu Gly Arg Leu lle Thr Val Asn Pro lle
65 70 75 80

Val Thr Glu Lys Asp Ser Pro Val Asn lle Glu Ala Glu Pro Pro Phe
85 90 95

Gly Asp Ser Tyr lle lle lle Gly Val Glu Pro Gly Gin Leu Lys Leu
100 105 110
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S

25 <400> 18 Arg Leu Lys Met Asp Lys Leu Qu Leu Lys Ay Mt Ser Tyr Al a Met
15 10 15 30 Cys Thr Asn Thr Phe Val Leu Lys Lys Qu Val Ser AQu Thr An H's
20&9?'5Tr§@’k@|.\931?§%y8eﬂ-§é’r lle! @1y lois MéePh&aiy T Thys Gy Qu Asp Val Pro Cys 35
35 40145 Lys Il gexd’ro Phe § ¢ Thr Qu Asp Ay Gdn Gy Lys Ala Hs Asn Ay 50
55 60 40 Arg Leu Ile Thr Ala Asn Pro Val Val Thr Lys Lys Qu Gu Pro Val 65
7OMZEAG GIHaR L s@\rir\#bt'ﬂlaalla_éb @IPA;%’%r%@T%SXs@ u Ser Asn lle Val He Ay 85
90 93045 |l e Gy p AsggdNl a Leu Lys Ile n Trp Tyr Lys Lys Ay Ser Ser

100 105 110 Ile Ay Lys Met Phe Gu Ala Thr Ala Arg Gy Ala Arg Arg Met Al a
50PHel8Iy ) L2 Bly G? GRSEeHAn ASA dl-mﬁ\rgg“_ LWk Phe Gy Ser Val Ay Ay 130
135140 55 <93p0> 19 <9381> 142 3F40<212> PRT <213> Dengue virus type 4 5
<220> <221> CHAIN <222> (1)..(142) <223> Am noaci di c sequence correspondi ng

t asdpamr BroPhé Aen R1RY EeQDPs ARS Glusirg A3h Al Naffs¥i s 10 <400> 19 Lys Val Arg Met
Gu Lys Lligg Arg Il g7bys Gy Mgy Ser Tyr Thr Met 1 5 10 15

Val GIn GIn Leu Thr Lys Arg Phe Ser Leu Gly Met Leu GIn Gly Arg
180 185 190

Gly Pro Leu Lys Leu Phe Met Ala Leu Val Ala Phe Leu Arg Phe Leu
195 200 205

Thr lle Pro Pro Thr Ala Gly lle Leu Lys Arg Trp Gly Thr lle Lys
210 215 220

Lys Ser Lys Ala lle Asn Val Leu Arg Gly Phe Arg Lys Glu lle Gly
225 230 235 240

Arg Met Leu Asn tle Leu Asn Arg Arg Arg
245 250

<210> 17

<211> 142

<212> PRT

<213> Dengue virus type 1

<220>

<221> CHAIN

<222> (1)..(142)

<223> Aminoacidic sequence corresponding to DomB of the envelope
protein of DEN-1 virus

<400> 17

Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly Val Ser Tyr Val Met
1 5 10 15

Cys Thr Gly Ser Phe Lys Leu Glu Lys Glu Val Ala Glu Thr GiIn His
20 25 30

Gly Thr Val Leu Val GIn Val Lys Tyr Giu Gly Thr Asp Ala Pro Cys
35 40 45

Lys lle Pro Phe Ser Ser GIn Asp Glu Lys Gly Val Thr GIn Asn Gly
50 55 60

Arg Leu lle Thr Ala Asn Pro lle Val lle Asp Lys Glu Lys Pro Val
65 70 75 80

Asn lle Glu Ala Glu Pro Pro Phe Gly Glu Ser Tyr lle Val Val Gly
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ST

15 Cys Ser Ay Lys Phe Ser Ile Asp Lys Gu Met Ala Au Thr Gn Hs 20 25 30
@y Thr Thr Vval Val Lys Val Lys Tyr Qu Ay Ala Gy Ala Pro Cys 20 35 40 45
Lys Val B Ile Agpolle Arg ¢sp Val Asn Lys Qu Lys Val Val dy 50 55 60 25
Arg Ile Ile Ser Ser Thr Pro Leu Ala Gu Asn Thr Asn Ser Val Thr 65 70 75 80
Asn Ile Qu Leu Gu Pro Pro Phe Ay Asp Ser Tyr Ile val Ile Gy 85 90 95 30
Vahla@ly GAsDysI8la LAL dy$ esu Ter Tiperhdiys LisGIPBer 860 Lys Gy Ser Ser 100 105 110
Ile Ay1hys Met Phgs G u Serqighr Tyr Arg Gy Ala Lys Arg Met Ala 35 115 120
125 Ile Leu Ay GQu Thr Ala Trp Asp Phe Ay Ser Val Ay dy 130 135 140 40
<21081yAGs Met Phe Gld Ala TarlAa AlfRGIyiAladd Arg BRRgIEe Vvirus type 1 <220> <221>
CHAI N1158222> (1X20(749) <228> Am noaci di ¢ sequence corresponding to the
protein PLH3. 50 <400> 20 Met Gy Hs His HHs Hs Hs Hs Ala Met Val Asp
Lyke LegGlymspAha Al Tip Adp Rife By $Ule\@y Gi§ U Leu Lys Val Pro Asp Ile Gy Gy

H s 1@Gou Asn VaisAsp 20138 30 35 Ile Ile Ala Val Qu Val Asn Val Ay Asp Thr
Ile Ala Val Asp Asp 35 40 45

<210> 18

<211> 142

<212> PRT

<213> Dengue virus type 3

<220>

<221> CHAIN

<222> (1)..(142)

<223> Aminoacidic sequence corresponding to DomB of the envelope
protein of DEN-3 virus

<400> 18

Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser Tyr Ala Met
1 5 10 15

Cys Thr Asn Thr Phe Val Leu Lys Lys Glu Val Ser Glu Thr GIn His
20 25 30

Gly Thr lle Leu lle Lys Val Glu Tyr Lys Gly Glu Asp Val Pro Cys
35 40 45

Lys lle Pro Phe Ser Thr Glu Asp Gly Gin Gly Lys Ala His Asn Gly
50 55 60

Arg Leu lle Thr Ala Asn Pro Val Val Thr Lys Lys Glu Glu Pro Val
65 70 75 80

Asn lle Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn lle Val lle Gly
85 90 95

lle Gly Asp Asn Ala Leu Lys lle Asn Trp Tyr Lys Lys Gly Ser Ser
100 105 110

lle Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg Arg Met Ala
115 120 125

lle Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly Gly
130 135 140

<210> 19
<211> 142
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0000wty O P e vnas i WU D A

Thr Leu Ile Thr Leu Asp Leu Gu Met Asp Val Pro Ala Ju Val Ala 5 50 55 60
@y Vval VvVal Lys Qu Val Lys Val Lys Val Ay Asp Lys He Ser Au 65 70 75 80
10:94by kY Leu Ile Val Val Val Qu Ala Qu Gy Thr Ala Ala Ala Pro 85 90 95
Lys1Abap&adheRias i@ 4l @ Ala Pro Ala Gn Gu Ala Pro Lys Ala Ala 100 105 110
15 Ala Pro Ala Pro Gn Ala Ala Gn Phe Gy Gy Ser Ala Asp Ala Gu 115 120
125 Tyr Asp Val Vval Val Leu dy Ay Ay Pro Ay Ay Tyr Ser Ala Ala 20 130
135-440 Phe Ala Ala Ala Asp u Ay Leu Lys Val Ala lle Val Ju Arg Tyr 145
1552485¢cikaMN 25 Lys Thr Leu Gy Ay Val Cys Leu Asn Val Gy Cys Ile Pro Ser

Lye22365) %1§2)175 Ala Leu Leu H's Asn Ala Ala Val He Asp Qu Val Arg His Leu
Al 22338 %5ci&@8e§g%rﬂe%oﬁ§9pcﬁ&hg|tb®dn¥8 of te &fvRidpku Pro Gu Leu Asp Ile Asp

S

Medrotefitlof DENR 424 Arg Al'a Tyr Lys Asp Gy Val Val Ser Arg Leu Thr Ay Ay
Leu Ala 35 210 215 220 Ay Met Ala Lys Ser Arg Lys Val Asp Val Ile Gn Gy

Asgyogby1d3 n 225 230 235 240 40 Phe Leu Asp Pro H's His Leu Gu Val Ser Leu
Thr Ala Ay Asp Ala 245 250 255 Tyr Qu Gn Ala Ala Pro Thr Ay Qu Lys Lys
| 1§/s N AR RePBR Lkt eu?B8 1895s SAPMABSASH Hsmet e 11e Ala Ala Ay Ser Arg Val

Th{ey Lys fdgu Pro :?;hepolle8 27 525?8 285 Pr(g Gfu Asp Pro Arg Ile Ile Asp Ser Ser
Ay Ala Leu Ala Leu Lys 50 290 295 300 Gu Val Pro Gy Lys Leu Leu lle Ile

G oysBer Gl Lyd PRe SbEISAY LG Ad&13+Rr SintHis
20 25 30

Gly Thr Thr Val Val Lys Val Lys Tyr Glu Gly Ala Gly Ala Pro Cys
35 40 45

Lys Val Pro lle Glu lle Arg Asp Val Asn Lys Glu Lys Val Val Gly
50 55 60

Arg lle lle Ser Ser Thr Pro Leu Ala Glu Asn Thr Asn Ser Val Thr
65 70 75 80

Asn lle Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr lle Val lle Gly
85 90 95

Val Gly Asn Ser Ala Leu Thr Leu His Trp Phe Arg Lys Gly Ser Ser
100 105 110

lle Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly Ala Lys Arg Met Ala
115 120 125

lle Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser Val Gly Gly
130 135 140

<210> 20

<211> 749

<212> PRT

<213> Dengue virus type 1

<220>

<221> CHAIN

<222> (1)..(749)

<223> Aminoacidic sequence corresponding to the protein PLH3.

<400> 20

Met Gly His His His His His His Ala Met Val Asp Lys Arg Met Ala
1 5 10 15

Leu Val Glu Leu Lys Val Pro Asp lie Gly Gly His Glu Asn Val Asp
20 25 30

35
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55 Qu Met Ay Thr val Tyr Ser Thr Leu Ay Ser Arg Leu Asp Val Vval 325 330
335 Au Met Met Asp Gy Leu Met Gn Gy Ala Asp Arg Asp Leu Val Lys 36 340
345, RoRa A Gl Vai Phe Asp Asn lie Met Val Asn 355
360 @%ga\@m ag#h\{‘é{\?' %’iﬁﬂéﬁq‘%\’yé @hgﬁs Gu Asp Gy Val Tyr Val Thr
370 375 380 Phe Au dy a Asn Ala Pro Lys GQu Pro Gn Arg Tyr Asp Al a Val
107385, 380798, 490 L b6 61V Mot Asgval oGl o Garikia Pro Asn Gy Lys Leu Ile Ser

s Alagg U 405 440 Btk Tonlys e °qv§ 5P\, T Asp Arg @y Phe Ile Gu
VaI Asp Lys 420 425 430 Gn Met Arg Thr Asn Val Pro Hs Ile Tyr Ala lle Ay
Asgih £ YAl 3%af \44}':'[ n EM& eu Ala Hs Lys Ala Val Hs Gu
Ay y|sVays ag)% y %/@&J@Ag thllk-AlaGlyHls Lys Ala Tyr Phe Asp
AIa Arg Val IIe 25 465 470 47 480 Pro Ay Val Ala Tyr Thr Ser Pro 3 u Val

10 f\lygiyﬁ; g L%?yle %SV%%I @j AIISl %ggh@gé %%A ol_'el'lrjpsg\lr aAIAIaaL)éZr AIGay Si? gGIAIyaAIr ?e

Al a Asn Cys Asp Lys Pro 15 520 525 35 Phe Thr Lys Leu Ile Phe Asp Ala

A u.T, I Gy lle Val Ay Pro Asn Ay Qy
%Sﬂécﬁx'a@'g'\ Kia FlrﬁA%é"}?Em A@%Q%ggé%@gﬁ%% 560 Ala Ile Gu Met @y Oys
15 Asp Ala Ala Asp | e Gy Lys r l1le Hs 565 570 575 45 Pro H's Pro Thr Leu

G Xia®rd ARPPrd Gif At WidEh Alfah! Gy SeHaMA s A1 GIu

115 120 125

Tyr Asp Val Val Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser Ala Ala
20 130 135 140

Phe Ala Ala Ala Asp Glu Gly Leu Lys Val Ala lle Val Glu Arg Tyr
145 150 155 160

25  Lys Thr Leu Gly Gly Val Cys Leu Asn Val Gly Cys lle Pro Ser Lys
165 170 175

Ala Leu Leu His Asn Ala Ala Val lle Asp Glu Val Arg His Leu Ala
180 185 190
30
Ala Asn Gly lle Lys Tyr Pro Glu Pro Glu Leu Asp lle Asp Met Leu
195 200 205

Arg Ala Tyr Lys Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu Ala
35 210 215 220

Gly Met Ala Lys Ser Arg Lys Val Asp Val lle GIn Gly Asp Gly GIn
225 230 235 240

40  Phe Leu Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly Asp Ala
245 250 255

Tyr Glu GIn Ala Ala Pro Thr Gly Glu Lys Lys lle Val Ala Phe Lys
260 265 270
45
Asn Cys lle lie Ala Ala Gly Ser Arg Val Thr Lys Leu Pro Phe lle
275 280 285

Pro Glu Asp Pro Arg lle lle Asp Ser Ser Gly Ala Leu Ala Leu Lys
50 290 295 300

Glu Val Pro Gly Lys Leu Leu lle lle Gly Gly Gly lle lle Gly Leu
305 310 315 320

55  Glu Met Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu Asp Val Val
325 330 335

Glu Met Met Asp Gly Leu Met GIn Gly Ala Asp Arg Asp Leu Val Lys
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580 585 590 Leu Gy Thr Cys Thr Asp Leu Pro Pro G n Lys Lys Lys Gy Ser Arg
595 600 605 50 Leu Lys Met Asp Lys Leu Thr Leu Lys Ay Val Ser Tyr Val Met
Cys 618415 620 ¢y Ay SessgPhe Lys Leu u Lys AQu Val Ala Qu Thr Gn His
Gy 55 625 630 635 640 Thr Val Leu Val G n Val Lys Tyr AQu Ay Thr Asp Al a
Prgal @yis Gly/isys Git AsBTBu 5A 7PI|\é Rshen Fofmeber &y G n Asp Gu Lys Gy Val Thr
G n Agsps Ay Arg3s®60 6 5 Leu He Thr Ala Asn Pro Ile Val He Asp Lys Qu
Lys Pro Val Asn 675 680 685 He Qu Ala Qu Pro Pro Phe Ay A u Ser Tyr He
Varhr\gt TH Vailia vab8R 9% yé & AQp Gy valTyr besTHN @ Leu Lys Leu Ser Trp Phe Lys
Lys 3y Ser SersHe 70535@0 715 720 Gy Lys Met Phe Qu Ala Thr Ala Arg Ay
Ala Arg Arg Met Ala He 15 725 730 735 Leu Gy Asp Thr Ala Trp Asp Phe Qvy
Sel”hd‘@lu@lgAQ ¥sn AE0Pré49s Shu PRLBM Ar Tﬂ\%éma%é& <212> PRT <213> Dengue Virus
typss 3 25 0> <22kpsCHAIN  <43gZ> .(749) 30 <223> Ami noacidic
sequence corresponding to the protei n PAZS <400> 21 Met Gy His Hs His

Hiiseu V@ Al AlaRBI3 ANPRIaMBYo ARG §s 060 1188k Aadsiyl 5 10 15
405 410 415

Lys Ala Gly Val Ala Val Thr Asp Arg Gly Phe lle Glu Val Asp Lys
420 425 430

GIn Met Arg Thr Asn Val Pro His lle Tyr Ala lle Gly Asp lle Val
435 440 445

Gly Gin Pro Met Leu Ala His Lys Ala Val His Glu Gly His Val Ala
450 455 460

Ala Glu Asn Cys Ala Gly His Lys Ala Tyr Phe Asp Ala Arg Val lle
465 470 475 480

Pro Gly Val Ala Tyr Thr Ser Pro Glu Val Ala Trp Val Gly Glu Thr
485 490 495

Glu Leu Ser Ala Lys Ala Ser Gly Arg Lys lle Thr Lys Ala Asn Phe
500 505 510

Pro Trp Ala Ala Ser Gly Arg Ala lle Ala Asn Gly Cys Asp Lys Pro
515 520 525

Phe Thr Lys Leu lle Phe Asp Ala Glu Thr Gly Arg lle lle Gly Gly
530 535 540

Gly lle Val Gly Pro Asn Gly Gly Asp Met lle Gly Glu Val Cys Leu
545 550 555 560

Ala lle Glu Met Gly Cys Asp Ala Ala Asp lle Gly Lys Thr lle His
565 570 575

Pro His Pro Thr Leu Gly Glu Ser lle Gly Met Ala Ala Glu Val Ala
580 585 590

Leu Gly Thr Cys Thr Asp Leu Pro Pro Gin Lys Lys Lys Gly Ser Arg
595 600 605

Leu Lys Met Asp Lys Leu Thr Leu Lys Gly Val Ser Tyr Val Met Cys
610 615 620

Thr Gly Ser Phe Lys Leu Glu Lys Glu Val Ala Glu Thr Gin His Gly
625 630 635 640

Thr Val Leu Val GIn Val Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys
645 650 655
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35 Leu Val GQu Leu Lys Val Pro Asp Ile dy Ay Hs GQu Asn Val Asp 20 25 30
lle Ile Ala Val Qu Val Asn Val Gy Asp Thr Ile Ala Val Asp Asp 40 35 40 45
Thr Leu Ile Thr Leu Asp Leu Gu Met Asp Val Pro Ala Qu Val Ala 50 55 60 45
Qi PfalPh¥ader I96s GiA Nsp/&lu lb}éSGI a3l ﬁ:MﬁGM@isn%lyﬁﬁp Lys Ile Ser Qu 65 70 75 80
Ay Aysdeeu Ile \ggs Val Valg7gdu Ala Gu Gy r Ala Ala Ala Pro 85 90 95 50
Lys Ala Qu Ala Ala Ala Ala Pro Ala dn GQu Ala Pro Lys Ala Ala 100 105 110
Al 1lRuRIeoTHiARa REPP e VaIdleAsp Lgsrelﬁ’lll?s BlovaiAsnSer Ala Asp Ala Gu 55 115 120
125 Tgys Asp Valgapl Val Legas Gy Ay Gy Pro Ay Gy Tyr Ser Ala Ala 130 135
140 38 Phe Ala Ala Ala Asp Qu Ay Leu Lys Val Ala lle Val Gu Arg Tyr 145
153 QR340 Brolpyrs PRerGIy @iy Soy T e Vitlvaly igu Asn Val Gy Oys |le Pro Ser

Lys 9865 170 §g% Al a Leggbeu Hs Asn Ala’Ala Val Ile Asp Qu Val Arg H s Leu
Ala 180 185 190 10 Ala Asn Ay Ile Lys Tyr Pro Qu Pro Gu Leu Asp Ile Asp
Matly gty LysLB L%QQggQéuéfegTﬁJ Phe Vfs LpssoifsRr Gbyiieval Val Ser Arg Leu Thr Ay dy
LexpsAl a 157340 215 22953y Met'zhpa Lys Ser Arg Lys Val Asp Val Ile Gn Qy
Asp Ay Gn 225 230 235 240 20 Phe Leu Asp Pro Hs H's Leu Qu Val Ser Leu

They aMat Phésn Aadr LhAla Ala Pro Thr Ay G u Lys Lys
IIeyegl Alog Phe L?gé’é%gag@gg"?’gggi%hrﬁ”&@a%

Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser lle Gly Gly
740 745

<210> 21

<211> 749

<212> PRT

<213> Dengue virus type 3

<220>

<221> CHAIN

<222> (1)..(749)

<223> Aminoacidic sequence corresponding to the protein PAZ3,

<400> 21
Met Gly His His His His His His Ala Met Val Asp Lys Arg Met Ala
1 5 10 15

Leu Val Glu Leu Lys Val Pro Asp lle Gly Gly His Glu Asn Val Asp
20 25 30

lle lle Ala Val Glu Val Asn Val Gly Asp Thr lle Ala Val Asp Asp
35 40 - 45

Thr Leu lle Thr Leu Asp Leu Giu Met Asp Val Pro Ala Giu Val Ala
50 55 60

Gly Val Val Lys Glu Val Lys Val Lys Val Gly Asp Lys lle Ser Glu
65 70 75 80

Gly Gly Leu lle Val Val Val Glu Ala Glu Gly Thr Ala Ala Ala Pro
85 90 95

Lys Ala Glu Ala Ala Ala Ala Pro Ala GIn Glu Ala Pro Lys Ala Ala
100 105 110

Ala Pro Ala Pro GIn Ala Ala GIn Phe Gly Gly Ser Ala Asp Ala Glu
115 120 125

Tyr Asp Val Val Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser Ala Ala
130 135 140
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Asn Cys Ile Ile Ala Ala Ay Ser Arg Val Thr Lys Leu Pro Phe Ile 275 280 285
Pro Qu Asp Pro Arg Ile Ile Asp Ser Ser Ay Ala Leu Ala Leu Lys 30 290 295
300 u vVal Pro Gy Lys Leu Leullelle Ay Ay Ay Ilelle @y Leu 305 310
3 1Fhe3R8 ABDAIGI AspNBIL Gl Yed hys Val Ald e VaeGIluTAg yeu Gy Ser Arg Leu Asp Val Val
32@5330 33516Du Met MEB5Asp G yibeu Met G n Gy Ala Asp Arg Asp Leu Val Lys
340 345 350 40 Val Trp Gn Lys Gn Asn Qu Tyr Arg Phe Asp Asn Ile Mt Val
Adlys TBbbe3Gly Gly5/allys Lys AShiVaMaly GYsdle\Rro Sdrly$ro Lys G u Asp Ay Val Tyr Val
Thr 45 3B8 375 3807Phe A u @7 Ala Asn Ala Pro Lys Qu Pro Gn Arg Tyr Asp
Ala vVal 385 390 395 400 50 Leu Val Ala Ala Ay Arg Ala Pro Asn Qy Lys Leu
| |Ada Eeu Lal &lisGhsn AldGFa ¥aDlledAsp GlusVallAag BisyledeAlaAl a Val Thr Asp Arg Gy Phe Ile
A u Val188sp Lys ¥8B0 425 43055 G n Met Arg Thr Asn Val Pro His Ile Tyr Ala
Ile Ay Asp Ile Val 435 440 445 39 Gy Gn Pro Met Leu Ala Hi s Lys Al a Val
HiAla @so GH Ye LyssTydtro @laProlGl 4abAsiole AdpME] lkevAsn Cys Ala Ay His Lys Ala Tyr
Phe AsS@5 Al a Arg28al Ile 2Z0%65 470 475 480 Pro Ay Val Ala Tyr Thr Ser Pro
GQu Val Ala Trp Val Ay Gu Thr 485 490 495 10 Gu Leu Ser Ala Lys Al a Ser
AArgNg TintsyslAsp AihValys! Serargsau PheGlySBI9 LB0RIH10 Pro Trp Ala Ala Ser Ay Arg
Al a2fiDe Ala Aeam53 y Cys228p Lys Pro 515 520 525 15 Phe Thr Lys Leu Il e Phe
Asp Ala Qu Thr Ay Arg lle lle Ay Ay

Gly Met Ala Lys Ser Arg Lys Val Asp Val lle Gin Gly Asp Gly GIn

225 230 235 240

Phe Leu Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly Asp Ala
245 250 255

Tyr Glu GIn Ala Ala Pro Thr Gly Glu Lys Lys lle Val Ala Phe Lys
260 265 270

Asn Cys lie lle Ala Ala Gly Ser Arg Val Thr Lys Leu Pro Phe lle
275 280 285

Pro Glu Asp Pro Arg lle lle Asp Ser Ser Gly Ala Leu Ala Leu Lys
290 295 300

Glu Val Pro Gly Lys Leu Leu lie lle Gly Gly Gly lle lle Gly Leu
305 310 315 320

Glu Met Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu Asp Val Val
325 330 335

Glu Met Met Asp Gly Leu Met Gin Gly Ala Asp Arg Asp Leu Val Lys
340 345 350

Val Trp GIn Lys GIn Asn Glu Tyr Arg Phe Asp Asn lle Met Val Asn
355 360 365

Thr Lys Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val Tyr Val Thr
370 3756 380

Phe Glu Gly Ala Asn Ala Pro Lys Glu Pro GIn Arg Tyr Asp Ala Val
385 390 395 400

Leu Val Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu lle Ser Ala Glu
405 410 415

Lys Ala Gly Val Ala Val Thr Asp Arg Gly Phe lle Glu Val Asp Lys
420 425 430

GIn Met Arg Thr Asn Val Pro His lle Tyr Ala lle Gly Asp lle Val
435 440 445
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530 535 540 Ay Ile Val Ay Pro Asn Ay Gy Asp Met Ile Ay Qu Val Cys Leu
20 545 550 555 560 Ala lle Qu Met Ay Cys Asp Ala Ala Asp Ile @y Lys Thr
||Gly|¢|ﬁPr05ﬁI§t Q@Aéﬁszgs Rra%ﬂlms Brmwm.s by Gu Ser Ile dy Met Ala Ala
G ugdal Ala beu Cys Thr Asp Leu Pro Pro G n Lys Lys Lys
Gy Ser Arg 595 600 605 30 Leu Lys Met Asp Lys Leu Lys Leu Lys Gy Met Ser
Tykiaia bl £y Ok GRHIS 6 A@tzﬂfr'F‘FlE w%m Phagieval Leu Lys Lys Gu Val Ser Qu
Thygs@ N Hi s 4G 5630 635 4 g] le Leu Ile Lys Val Qu Tyr Lys Ay
Gu Asp Al a Pro Cys Lys 645 650 655 40 Ile Pro Phe Ser Thr Qu Asp Ay Gn
GWro@?Vélﬂla"#y?TﬁSQe@r)é G%glal ﬁﬁel'r %1 & ilﬂer‘hrl le Thr Ala Asn Pro Val Val Thr
Lys LyS @Gg4 G'u Prqggyal 80 685 45 He Gu Ala Qu Pro Pro Phe Ay
G u Ser Asn IIe Val Ile Gy IIe 690 695 700 Ay Asp Lys Ala Leu Lys Ile Asn
TT @iy DL ¥ Kid-Yis At SerBliy AR/ Lys!IR TP Qyd QR AtPPHel > 720 Ay Lys Met Phe Qu Ala
Thr Ala(ﬁgrg Gly;f Ak Argy%ragr%yl\?ﬁ A':F‘ y Ile 725 730 735 55 Leu Ay Asp Thr Al a
Trp Asp Phe Ay Ser Val Ay Gy 740 745 40 <210> 22 <211> 749 <212> PRT
<2B3TrPANPNG 94 AP Al RE ||% AI§ ASR &l cysASH BySid N
515 520

Phe Thr Lys Leu lle Phe Asp Ala Glu Thr Gly Arg lle lle Gly Gly
530 535 540

Gly lle Val Gly Pro Asn Gly Gly Asp Met lle Gly Glu Val Cys Leu
545 550 555 560

Ala lle Glu Met Gly Cys Asp Ala Ala Asp lle Gly Lys Thr lle His
565 570 575

Pro His Pro Thr Leu Gly Glu Ser lle Gly Met Ala Ala Glu Val Ala
580 585 590

Leu Gly Thr Cys Thr Asp Leu Pro Pro Gin Lys Lys Lys Gly Ser Arg
595 600 605

Leu Lys Met Asp Lys Leu Lys Leu Lys Gly Met Ser Tyr Ala Met Cys
610 615 620

Leu Asn Thr Phe Val Leu Lys Lys Glu Val Ser Glu Thr GIn His Gly
625 630 635 640

Thr lie Leu lle Lys Val Glu Tyr Lys Gly Glu Asp Ala Pro Cys Lys
645 650 655

lle Pro Phe Ser Thr Glu Asp Gly Gin Gly Lys Ala His Asn Gly Arg
660 665 670

Leu lle Thr Ala Asn Pro Val Val Thr Lys Lys Glu Glu Pro Val Asn
675 680 685

lle Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn lle Val lle Gly lle
690 695 700

Gly Asp Lys Ala Leu Lys lle Asn Trp Tyr Arg Lys Gly Ser Ser lle
705 710 715 720

Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg Arg Met Ala lle
725 730 735

Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly Gly
740 745
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<222> (1)..(749) 10 <223> Am noaci di c sequence corresponding to PID3. <400>
22 Mt Ay Hs His Hs Hs Hs Hs Ala Met Val Asp Lys Arg Met Ala 15 1 5
10<24%>Lz1 Val G u Leu Lys Val Pro Asp Ile Ay Ay Hs Au Asn Val Asp 20 25
300>t lie Ala Val Qu Val Asn Val Gy Asp Thr lie Ala Val Asp Asp 35 40
45<5hhe pRU |Ile Thr Leu Asp Leu Gu Met Asp Val Pro Ala Qu VvVal Ala 50 55 60
2543y NMehgudalirubped U Val Lys Val Lys Val Gy Asp Lys Ile Ser Qu 65 70 75
80 Ay Gy Leu Ile val vVal Val Gu Ala Au Ay Thr Ala Ala Ala Pro 30 85 90
95 Lys Ala Gu Ala Ala Ala Ala Pro Ala Gn GQu Ala Pro Lys Ala Ala 100 105
11285 Ala Pro Ala Pro Gn Ala Ala Gn Phe Ay Ay Ser Ala Asp Ala Ju 115
12p425CHMIN Asp Val Val Val Leu Ay Ay Ay Pro Ay Gy Tyr Ser Ala Ala 130
13&p294014Q7e Ala Ala Ala Asp Gu Gy Leu Lys Val Ala Ile Val Gu Arg Tyr
L4585 0airoadigh seifferielcch@spfidngTopilfal Oys Leu Asn val Gy Oys Ile Pro Ser
Lys 45 165 170 175 Ala Leu Leu His Asn Ala Ala Val Ile Asp Qu Val Arg H s
Letupfbags 180 185 190 50 Ala Asn Ay Ile Lys Tyr Pro Qu Pro GQu Leu Asp Ile
Asp Met Leu 195 200 205 Arg Ala Tyr Lys Asp Gy Val Val Ser Arg Leu Thr Ay
A Metsly HY Ais Hid P2z HigAioMen ARl ySadg MeBager Arg Lys Val Asp Val Ile Gn
Ay Asp Gy Gn 225 230 235540 41

Leu Val Glu Leu Lys Val Pro Asp lle Gly Gly His Glu Asn Val Asp
20 25 30

lle tle Ala Val Glu Val Asn Val Gly Asp Thr lle Ala Val Asp Asp
35 40 45

Thr Leu lle Thr Leu Asp Leu Glu Met Asp Val Pro Ala Glu Val Ala
50 55 60

Gly Val Val Lys Glu Val Lys Val Lys Val Gly Asp Lys lle Ser Glu
65 70 75 80

Gly Gly Leu lie Val Val Val Glu Ala Glu Gly Thr Ala Ala Ala Pro
85 20 95

Lys Ala Glu Ala Ala Ala Ala Pro Ala GiIn Glu Ala Pro Lys Ala Ala
100 105 110

Ala Pro Ala Pro GIn Ala Ala GIn Phe Gly Gly Ser Ala Asp Ala Glu
115 120 125

Tyr Asp Val Val Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser Ala Ala
130 135 140

Phe Ala Ala Ala Asp Glu Gly Leu Lys Val Ala lle Vat Glu Arg Tyr
145 150 155 160

Lys Thr Leu Gly Gly Val Cys Leu Asn Val Gly Cys lle Pro Ser Lys
165 170 175

Ala Leu Leu His Asn Ala Ala Val lle Asp Glu Val Arg His Leu Ala
180 185 190

Ala Asn Gly lle Lys Tyr Pro Glu Pro Glu Leu Asp lle Asp Met Leu
195 200 205

Arg Ala Tyr Lys Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu Ala
210 215 220

Gly Met Ala Lys Ser Arg Lys Val Asp Val lle GIn Gly Asp Gly GIn
225 230 235 240
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Phe Leu Asp Pro H's Hs Leu Gu Val Ser Leu Thr Ala Gy Asp Ala 245 250 255
Tyr Gu Gn Ala Ala Pro Thr Ay Qu Lys Lys Ile Val Ala Phe Lys 5 260 265
2 RheAssu AypsProlHis HiseLedl GIuAVE) Set Ve ST hr Aa®lyabp A Lys Leu Pro Phe Ile 275 280
285 10 Pr2asd@ u Asp2Boo Arg lI2eslle Asp Ser Ser Ay Ala Leu Ala Leu Lys 290
295 300 Qu VvVal Pro Ay Lys Leu Leu llelle Gy Ay Ay Ilelle Ay Leu 305
316r BLSGHRAIa B BFUTiEEly Gly LydLysMad vdiya Bré Lyeir Leu Gy Ser Arg Leu Asp Val
Val 3280330 335 2850 Met M#70Asp Ay Leu Met Gn Ay Ala Asp Arg Asp Leu Val
Lys 20 340 345 350 Val Trp Gn Lys Gn Asn Qu Tyr Arg Phe Asp Asn Ile Met
Vahsn/Gys lle3bAI3 @0a B6ESetArgval ThisLyEieu\rab PAkedleVal G u Pro Lys G u Asp Gy Val
Tyr Vars Thr 3728@B75 380 B G u Gy Ala Asn Ala Pro Lys Gu Pro Gn Arg Tyr
Asp Ala Val 385 390 395 400 30 Leu Val Ala Ala Gy Arg Ala Pro Asn Ay Lys
LerrolGle ASpIPréVARy K3 le AdHSedSér @lyAld kou AladLed lysVal Al a Val Thr Asp Arg Gy Phe
Il e28bu Val AgpsLys 3538@Q0 425 430 G n Met Arg Thr Asn Val Pro His Ile Tyr
Ala lle Ay Asp Ile Val 435 440 445 40 Gy Gn Pro Met Leu Ala H's Lys Ala
Vatiuas Pfd GlyGyy LB elak 181Gy GhbGIy4lS1eA8H) LALa G u Asn Cys Ala Gy His Lys Ala
Ty305Phe Asp 3Apa Arg Vaislle 46%2470 475 480 45 Pro Ay Val Ala Tyr Thr Ser
Pro Gu Val Ala Trp Val Gy Gu Thr 485 490 495 du Leu Ser Ala Lys Ala Ser
A glug iy Shit Va TUhBekY6r IAGKHBer BRgLePAsH V8 IS 510

325 330 335

Glu Met Met Asp Gly Leu Met Gin Gly Ala Asp Arg Asp Leu Val Lys
340 345 350

Val Trp GiIn Lys GIn Asn Glu Tyr Arg Phe Asp Asn lle Met Val Asn
355 360 365

Thr Lys Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val Tyr Val Thr
370 375 380

Phe Glu Gly Ala Asn Ala Pro Lys Glu Pro GIn Arg Tyr Asp Ala Val
385 390 395 400

Leu Val Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu lle Ser Ala Glu
405 410 415

Lys Ala Gly Val Ala Val Thr Asp Arg Gly Phe lle Glu Val Asp Lys
420 425 430

GIn Met Arg Thr Asn Val Pro His lle Tyr Ala lle Gly Asp lle Val
435 440 445

Gly GIn Pro Met Leu Ala His Lys Ala Val His Glu Gly His Val Ala
450 455 460

Ala Glu Asn Cys Ala Gly His Lys Ala Tyr Phe Asp Ala Arg Val lle
465 470 475 480

Pro Gly Val Ala Tyr Thr Ser Pro Glu Val Ala Trp Val Gly Glu Thr
485 490 495

Glu Leu Ser Ala Lys Ala Ser Gly Arg Lys lle Thr Lys Ala Asn Phe
500 505 510

Pro Trp Ala Ala Ser Gly Arg Ala lle Ala Asn Gly Cys Asp Lys Pro
515 520 525

Phe Thr Lys Leu lle Phe Asp Ala Glu Thr Gly Arg lle lle Gly Gly
630 535 540

Gly lle Val Gly Pro Asn Gly Gly Asp Met lle Gly Glu Val Cys Leu
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Pro Trp Ala Ala Ser Ay Arg Ala Ile Ala Asn Ay Cys Asp Lys Pro 515 520 525
55 Phe Thr Lys Leu Ile Phe Asp Ala Qu Thr Ay Arg Ille Ille Ay Ay 530 535
544Gy llegdal Ay PrsasAsn A ysghy Asp Met Ile Ay Gu Val Cys Leu 42 545
550 555 560 Ala Ile GQu Met Gy Cys Asp Ala Ala Asp Ile @y Lys Thr Ile H's
5 565 570 575 Pro H's Pro Thr Leu Ay GQu Ser Ile Ay Mt Ala Ala Ju Val
A18a 1580, BRECH0, ot keIl SHYBiTNr 18SRs Leu Pro Pro Gn Lys Lys Lys Gy
Ser 00 oVal Arggye u Lys Leu Arg Ile Lys Gy Met Ser Tyr Thr
Met Q/s 610 615 620 15 Ser Gly Lys Phe Ser Ile Asp Lys GQu Met Ala G u Thr
G Brotis PR Yhr 1887615 Sl @%ﬁleﬁé‘ﬁ; MB(AlZ*Na Mﬁlvé(@lla Lys Val Lys Tyr Gu Gy Ala Gy
Ala Pro s Lys 5GP Prolle Qu lle Arg Asp Val Asn Lys Qu
Lys Val Val Qy Arg 660 665 670 25 Ile Ile Ser Ser Thr Pro Leu Ala G u Asn
ThieuAaH T8EE:Y/fhe A ﬁraaslﬁft 635L4d Gy @ gy G u Pro Pro Phe Ay Asp Ser
eufi y r y o g gég é AgnSerAIaLeuThr Leu Hs Trp

Phe Arg Lys Gly Ser Ser e 705 710 715 720 Gy Lys Met Phe Qu Ser Thr Tyr

SRS R R ETRERIT ) CT e e

Ser Gly Lys Phe Ser lle Asp Lys Glu Met Ala Glu Thr Gin His Gly
625 630 635 640

Thr Thr Val Val Lys Val Lys Tyr Glu Gly Ala Gly Ala Pro Cys Lys
645 650 855

Val Pro lle Glu lle Arg Asp Val Asn Lys Glu Lys Val Val Gly Arg
660 665 670

lle lle Ser Ser Thr Pro Leu Ala Glu Asn Thr Asn Ser Val Thr Asn
675 680 685

lie Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr lle Val lle Gly Val
690 695 700

Gly Asn Ser Ala Leu Thr Leu His Trp Phe Arg Lys Gly Ser Ser lle
705 710 715 720

Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly Ala Lys Arg Met Ala lle
725 730 735

Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser Val Gly Gly
740 745

<210> 23

<211> 750

<212> PRT

<213> Dengue virus type 2

<220>

<221> CHAIN

<222> (1)..(750)

<223> Aminoacidic sequence corresponding to PLL3.

<400> 23

Met Gly His His His His His His Ala Met Val Asp Lys Arg Met Ala
1 5 10 15

Leu Val Glu Leu Lys Val Pro Asp lle Gly Gly His Glu Asn Val Asp
20 25 30
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<213> Dengue virus type 2 45 <220> <221> CHAIN <222> (1)..(750) 50 <223>
Am noaci di ¢ sequence corresponding to PLL3. <400> 23 Met Gy Hs Hs H s
Hs Hs Hs Ala Met Val Asp Lys Arg Met Ala 55 1 5 10 15 Leu Val dQu Leu
Lys Val Pro Asp Ile Ay Ay Hs GQu Asn Val Asp 20 25 30 43 Ile Ile Al a Val
Qe Iaila XeGivalal GSWVA*S@WW@D ThrdleAlmVelhspMdsp Asp 35 40 45 5 Thr Leu Ile Thr
Leu AP Leu G dOMet Asp 4@l Pro Ala Qu Val Ala 50 55 60 Gy Val Val Lys
Gu Val Lys Val Lys Val Gy Asp Lys Ile Ser Gu 5 70 75 80 10 Ay dy Leu

| ITéar Ve lle/dbr heyl Al ke Bhy @mﬁval'ﬁwi\malw&d% a Pro 8590 95 Lys Ala Qu

Al aSAl a Ala AlSa Pro AlBOG n Au Ala Pro Lys Ala Ala 15 100 105 110 Ala Pro
Ala Pro Gn Ala Ala Gn Phe Ay Ay Ser Ala Asp Ala Gu 115 120 125 20 Tyr
Adply Val Vabdlys iy Valdys Glay Ly YalGly App byl S&t GiuTyr Ser Ala Ala 130 135 140 Phe
A%a Ala Ald0Asp Qu7@y Leu LY Val Ala lle Val Au Arg Tyr 145 150 155 160
25 Lys Thr Leu Ay Gy Val Cys Leu Asn Val Ay Cys Ile Pro Ser Lys 165 170
13y Ahalatele Yal/aHve!l GlirAlaGu GlyaThyaila AlecAlagiio J u Val Arg His Leu Ala 30 180
185 190 AbBa Asn A90I1le Lys9%yr Pro Qu Pro Qu Leu Asp Ile Asp Met Leu 195
200 205 35 Arg Ala Tyr Lys Asp Gy Val Vval Ser Arg Leu Thr Gy Ay Leu Al a

Lys Ala Glu Ala Ala Ala Ala Pro Ala GIn Glu Ala Pro Lys Ala Ala
100 105 110

Ala Pro Ala Pro Gln Ala Ala GIn Phe Gly Gly Ser Ala Asp Ala Glu
115 120 125

Tyr Asp Val Val Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser Ala Ala
130 135 140

Phe Ala Ala Ala Asp Glu Gly Leu Lys Val Ala lle Val Glu Arg Tyr
145 150 1565 160

Lys Thr Leu Gly Gly Val Cys Leu Asn Val Gly Cys lle Pro Ser Lys
165 170 175

Ala Leu Leu His Asn Ala Ala Val lle Asp Glu Val Arg His Leu Ala
180 185 190

Ala Asn Gly lle Lys Tyr Pro Glu Pro Glu Leu Asp lle Asp Met Leu
195 200 205

Arg Ala Tyr Lys Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu Ala
210 215 220

Gly Met Ala Lys Ser Arg Lys Val Asp Val lle GIn Gly Asp Gly GIn
225 230 235 240

Phe Leu Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly Asp Ala
245 250 255

Tyr Glu GIn Ala Ala Pro Thr Gly Glu Lys Lys lle Val Ala Phe Lys
260 265 270

Asn Cys lle lie Ala Ala Gly Ser Arg Val Thr Lys Leu Pro Phe lle
275 280 285

Pro Glu Asp Pro Arg lle lle Asp Ser Ser Gly Ala Leu Ala Leu Lys
290 295 300

Glu Val Pro Gly Lys Leu Leu lle lle Gly Gly Gly lle lle Gly Leu
305 310 315 320

Glu Met Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu Asp Val Val
325 330 335
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210 215 220 Ay Met Ala Lys Ser Arg Lys Val Asp Val Ile Gn Ay Asp Ay Gn
225 230 235 240 40 Phe Leu Asp Pro H's His Leu Qu Val Ser Leu Thr Ala Ay
Asp Ala 245 250 255 Tyr Gu Gn Ala Ala Pro Thr Ay GQu Lys Lys Ile Val Al a
Pheiu s Met Bsg @y REPMRT BINASIy Al 2sp lAeg Abe L&l waAlyg Gy Ser Arg Val Thr Lys Leu
Pro Phe3dd e 275 3480 285 5@sBro G u Asp Pro Arg Ile Ile Asp Ser Ser Ay Al a
Leu Ala Leu Lys 290 295 300 Gu Val Pro Gy Lys Leu Leu lle lle dy Ay dy
| Neal TheGHH Lysl@H AsB@u IYOAYIPhe3RE Adn @ Mebotl Adry Thr Val Tyr Ser Thr Leu Gy
Ser AggsLeu Asp3diml Val &H 330 335 44 Gu Met Met Asp Ay Leu Met Gn Ay
Ala Asp Arg Asp Leu Val Lys 340 345 350 Val Trp Gn Lys Gn Asn Gu Tyr Arg
PhEhrAgp TAsViallAle VEGIuNEDb LAS Glu As@ B Va0 y8Gal THir Lys Thr Val Ala Val GQu Pro
Lys 3@u Asp GysVal Tyr3stal Thr 370 375 380 10 Phe Au @y Ala Asn Ala Pro
Lys Gu Pro Gn Arg Tyr Asp Ala Val 385 390 395 400 Leu Val Ala Ala Ay Arg
Al Rhe Gl 19 MICASh APrbeys diePREGINVAMG T Asp ARPVAL10 415 15 Lys Ala Gy Val Al a
VadgsThr Asp 380g Gy Preeslle G uggal Asp Lys 420 425 430 G n Met Arg Thr Asn
Val Pro Hs Ile Tyr Ala lle Ay Asp lie Val 20 435 440 445 Ay Gn Pro Mt
LawuAra At Alaleig AR AlaVto Aﬂn%l%ys Rv&lser Malgidl a 450 455 460 25 Ala G u Asn
Cys Ala Qopg H s Lyl a Tyr g6 Asp Ala Arg Val Ile 465 470 475 480

Lys Ala Gly Val Ala Val Thr Asp Arg Gly Phe lle Glu Val Asp Lys
420 425 430

Gin Met Arg Thr Asn Val Pro His lle Tyr Ala lle Gly Asp lle Val
435 440 445

Gly GIn Pro Met Leu Ala His Lys Ala Val His Glu Gly His Val Ala
450 455 460

Ala Glu Asn Cys Ala Gly His Lys Ala Tyr Phe Asp Ala Arg Val lle
465 470 475 480

Pro Gly Val Ala Tyr Thr Ser Pro Glu Val Ala Trp Val Gly Glu Thr
485 490 405

Glu Leu Ser Ala Lys Ala Ser Gly Arg Lys lle Thr Lys Ala Asn Phe
500 505 510

Pro Trp Ala Ala Ser Gly Arg Ala lle Ala Asn Gly Cys Asp Lys Pro
515 520 525

Phe Thr Lys Leu lle Phe Asp Ala Glu Thr Gly Arg lle lle Gly Gly
530 535 540

Gly lle Val Gly Pro Asn Gly Gly Asp Met lle Gly Glu Val Cys Leu
545 550 555 560

Ala lle Glu Met Gly Cys Asp Ala Ala Asp lle Gly Lys Thr lle His
565 570 575

Pro His Pro Thr Leu Gly Glu Ser lle Gly Met Ala Ala Glu Val Ala
580 585 590

Leu Gly Thr Cys Thr Asp Leu Pro Pro Gin Lys Lys Lys Gly Ser Asp
595 600 605

Arg Leu Arg Met Asp Lys Leu Gin Leu Lys Gly Met Ser Tyr Ser Met
610 615 620

Cys Thr Gly Lys Phe Lys lle Val Lys Glu lle Ala Glu Thr GIn His
625 630 635 640

Gly Thr lle Val lle Arg Val GIn Tyr Glu Gly Asp Gly Ser Pro Cys
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Pro Gy Val Ala Tyr Thr Ser Pro Qu Val Ala Trp Val Gy GQu Thr 485 490 495
30 Qu Leu Ser Ala Lys Ala Ser Gy Arg Lys Ile Thr Lys Ala Asn Phe 500 505
510 Pro &ap Ala AlgsGer Gy B85 Ala Ile Ala Asn Ay Cys Asp Lys Pro 35 515
520 525 Phe Thr Lys Leu Ile Phe Asp Ala Gu Thr Ay Arg lle lle Ay Ay 530
535 540 40 Ay Ile Val Ay Pro Asn Ay Ay Asp Met Ile Ay du Val Cys Leu
545s 16 CPr&Bhe BH0IIAMet Abe L&l Gluvbys Adg\HiEYal apGKl a Ala Asp |lie Gy Lys Thr lie
Hs 5680570 575665 Pro H $7Bro Thr Leu Ay GQu Ser lie Ay Met Ala Ala Qu
Vai Ala 580 585 590 Leu Gy Thr Cys Thr Asp Leu Pro Pro G n Lys Lys Lys Ay
Seirg Aep lle T0r GARALORroG@5S/aNTYr GRULYArAsp\Gdr PASWalys Leu G n Leu Lys Gy Met Ser
Tyr SBT5 Mt 61880615 620 &5 Cys Thr Gy Lys Phe Lys lie Val Lys u lie Ala
GQu Thr Gn Hs 625 630 635 640 Gy Thr lie Val lie Arg Vat Gn Tyr Au Gy
Asxsn@e)Gibevia BIoPGyRro PHe Gif AspHer G90lld slid G& Pro Phe Gu Ile Met Asp Leu Gu
Lyseopg H s VadsLeu A y706p 660 665 670 Arg Leu Ile Thr Val Asn Pro Ile Val
Thr Qu Lys Asp Ser Pro Val 675 680 685 10 Asn Ile Qu Ala Au Pro Pro Phe
Gval SapPReGly Bih Lel eyd Leu Abe T Fhe 60 8By 8ePsy¥al G u Pro Gy Gn Leu Lys Leu
AsmosTrp Phe 7hgs Lys GQrysSer Ser 7205 710 715 720 15 He Ay G n Met Phe Qu
Thr Thr Met Arg Gy Ala Lys Arg Met Ala 725 730 735 Ile Leu Ay Asp Thr Al a

Trie &g GIfPhRt Chy GREThiL B M2tArEGly Ala Lys Arg Met Ala

725 730 735
lle Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Leu Gly Gly
740 745 750
<210> 24
<211> 142
<212> PRT
<213> Dengue virus type 2
<220>
<221> CHAIN

<222> (1)..(142)

<223> Aminoacidic sequence corresponding to the DomB of the envelope
protein of DEN-2 virus.

<400> 24

Arg Leu Arg Met Asp Lys Leu GIn Leu Lys Gly Met Ser Tyr Ser Met
1 5 10 15

Cys Thr Gly Lys Phe Lys lle Val Lys Glu lle Ala Glu Thr Gin His
20 25 30

Gly Thr lle Val lle Arg Val GIn Tyr Glu Gly Asp Gly Ser Pro Cys
35 40 45

Lys lle Pro Phe Glu lle Met Asp Leu Glu Lys Arg His Val Leu Gly
50 55 60

Arg Leu lle Thr Val Asn Pro lle Val Thr Glu Lys Asp Ser Pro Val
65 70 75 80

Asn lle Glu Ala Glu Pro Pro Phe Gly Asp Ser Tyr lle lle lle Gly
85 90 95

Val Glu Pro Gly GIn Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser Ser
100 105 110

lle Gly GIn Met Phe Glu Thr Thr Met Arg Gly Ala Lys Arg Met Ala
115 120 125
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20 740 745 750 <210> 24 <211> 142 25 <212> PRT <213> Dengue virus type 2
<220> <221> CHAIN 30 <222> (1)..(142) <223> Am noaci di ¢ sequence
corresponding to the DorrB of t he envel ope protein of DEN-2 virus. <400> 24
35|e/Lreqd4 !As;s\rrarMatTr = lsea_@u bwegys Gy Met Ser Tyr Ser Met 15 10
15 @gs Thr dyszdys Phe hys e Val Lys uHe Ala Qu Thr Gn Hi's 40 20 25
30 Ay Thr Ile Val He Arg VaI Gn Tyr Au Ay Asp Ay Ser Pro Cys 35 40 45
45 Lys Ile Pro Phe Qu Ile Met Asp Leu Qu Lys Arg His Val Leu Ay 50 55 60
Arg Leu He Thr val Asn Pro Ile Val Thr Qu Lys Asp Ser Pro Val 65 70 75 80
50 Asn Ile Qu Ala Gu Pro Pro Phe Ay Asp Ser Tyr Illelle lle Ay 85 90 95
Val Qu Pro Ay Gn Leu Lys Leu Asn Trp Phe Lys Lys Gy Ser Ser 55 100 105
110 Ile Ay Gn Met Phe Qu Thr Thr Met Arg Ay Ala Lys Arg Met Ala 115 120
125 46 Ile Leu Gy Asp Thr Ala Trp Asp Phe Ay Ser Leu Ay Gy 130 135 140
5 10 Lic. Manuel Sel man-Housein Sosa. Legal Representative. 15 Cl GB.

Lic. Manuel Selman-Housein Sosa.
Legal Representative.
CIGB.
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20 47 CLAIMS The capsid protein of Dengue virus inducer of a protective

| mmune response and pharmaceutical conposition. 1. A pharmaceuti cal
PrEPRffki on characteri zed by being a vaccine capable to induce in the 5
receptor organi sman inmune response agai nst Dengue viruses and contai ni ng
t ehec gapssitl  protrini 0f oPengue oviryevindsiceDeolyLr Piotestivee rivtmyynes , response oand
cqmli ' .R;"Ssz . I gens. 2. A pharmaceutical preparation according to
cIfai'm %ge%ég:i‘act r‘lgsz'f’e}g't"by containing the capsid protein of Dengue virus 1,
2, 3 or 4 1.xe | t t.] .

pr epar a1t'ié gg@%?ed{mr‘iél ?fgséflag?fn%?r%gﬁg?%dg? %rblréz 42 %?CQB%? g‘f’%@%;&"ﬁ@%a{%éﬁ‘% 10
pr ot ei n nieceptooprgapishi ardnmiuné responge agaiostf2drigseofrusesiand nontainimgrtbe abpsichd/ or

cel lular  FesRaNSH: %%véaPB?ﬁ@CﬁHﬁis%gcltyp%rseﬁgé@‘u 9%@88@%% gﬁﬁp ?ﬂt eﬁé.m; 1

and 3, chBPact erl ze y-contarni ng t capsrd pro n-mxe or
several proteins identified in the sequencing list as Sequence 20, Sequence
21, SeduehgeappacevticBeyeparetiorpaccotdingto plaiphdr asaracieiized by cenainiagitbe capsid
accordi ng . j 3 W I i capsid protein
fused cheﬁ§°g%{ﬂ°§bg¢9%e‘ﬁ@?i1¢%1 ¥ 9%@%&@%%&&%& ! dhal Cane T PLe
the sequencing list as Sequence 17, Sequence 18, Sequence 19 y Sequence 24.
6. A phar Aedeembacaultic@rprpparatioroaccaeding th ogim d, characterized iy catainingribe Sapsid
characterj : t al i | d eip.i g Gul ate
Form 20 R Hed AR WO 0851 AERISLE, dhofg L FafRsl MGl 2

and 6 charespvesd.zed by containing a pharnmacol ogically acceptabl e vehicle
and an oily or not oily adjuvant. 8. A pharmaceutical preparation according

s hod Abrafmte eI eoR PDAEIEP 9P, sPERDR ARPLPYSIbNS 8
subcut aneoasid mnateimamixded witlh ranee no ssverale propsing iidentifiech ue | th&adeqeuenditgidisti as

Sosa.  Legal, SRR B8R A4S, 884 EnB224Rd Sequence 23.

5. A pharmaceutical preparation according to claims 1 and 3, characterized by containing the
capsid protein fused chemically or genetically with one or several sequences identified in the
sequencing list as Sequence 17, Sequence 18, Sequence 19 y Sequence 24.

6. A pharmaceutical preparation according to claims 1, 2, 3, 4 and 5 characterized by
containing the capsid protein in aggregated or particulate form.

7. A pharmaceutical preparation according to claims 1, 2, 3, 4, 5 and 6 characterized by
containing a pharmacologically acceptable vehicle and an oily or not oily adjuvant.

8. A pharmaceutical preparation according to claims 1, 2, 3, 4, §, 6 and 7 characterized by
being a preventive or therapeutic agent against the Dengue viruses, for oral, intramuscular,

subcutaneous, mucosal or intravenous use.

Lic. Manue! Selman-Housein Sosa.
L.egal Representative.
CIGB.
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