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 inducing an i mune response against the infection wth Dengue
virus, quoted fromnow on as DEN, avoiding the anti body-dependent
enhancenent 10 phenonenon described in persons re-infected with this virus.
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25  severe form of Dengue disease. This is characterized by high fever, extrusion of liquids, hemorrhages
and finally the Dengue shock. (Gubler D.J. 1998. Dengue and Dengue Hemorrhagic Fever. Clin.
Micrabiol. Rev. 11: 480-498). 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. 1988, Dengue hemorrhagic fever/dengue shock syndrome:

30 lessons from the Cuban epidemic. WHO Builetin 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



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
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not neutralization, the antibody-virus conplexes can be internalized by
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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 (PriM/M and
Envelope) and protector neutralizing antibodies against the four viral serotypes in human volunteers.
35 (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.



humans have been made to define the viral amounts in the vaccine
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In general the phénomenon 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
15 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, Deubei V. 1999, Induction of
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in the search of vaccine candidates that avoid the immunoenhancement phenomenon, studies using

the non-structural proteins NS1 and NS3 have been made. in the case of NS1, some level of protection
30 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
35 phenomena of autcimmunity due to the induction of antibodies that recognize human endothelial cells
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
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30 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
35 capacity of polycationic peptides to do so. (Lingnau K., Egyed A., Schellack C., Mattner F, Buschle M.,
Schmidt W. 2002. Poly-l -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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30  the structure of the P64k meningococcal protein carrier enables a functional immune response against
the virus in mice. J Virol Methods. 2004 Jan;115(1):41-9).

The obtaining of a genetic construction formed by the fusion of the capsid protein and the Il 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 Il 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,
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5 Detail ed description of the invention The objective of this invention is
to obtain a reconbinant protein corresponding to the capsid protein of
Dengue virus, which generates a protective response agai nst the infection
with the lethal virus when is inoculated in mce. 10 The gene codi fying for
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he rgteer!wtrllonnﬁrggsn while in the purified 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.

4 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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25  terminal of the capsid protein gene was constructed. The resulting protein, with a 40% of purity,
generated in Balb/c mice a lymphoproliferative response higher than that induced by the capsid alone

and a serotype specific antibodies response higher than that induced by PD5.
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fraction (750 MM NaCl ), 5. Fraction in Tris 10 mM EDTA 1 mM Figure 4.

Chr omat ographic profile in Superdex 200 of the sempurified (A and pure (B)

preparations of PDC-2. Figure S. Electronic mcroscopy pictures of the pure

PDC-2 preparation before (A) and after (B) the 15 treatnment with

ol i gonucl eotides. Figure 6. Cloning strategy of the capsid protein of DEN1

vi rus to generate PDC-1. DENL C Fragment of the capsid protein of DEN 1.
gure 7. Anal ysis by SDS-PACGE at 15% of the PDC-1 sem purification process.
I\/B‘-I'%ls’ﬁﬁﬁro RIRTIOMar ker. 2. Rupture supernatant. 3. Fraction not adsorbed

to Q Sepharose FF. 20 EXAMPLES EXAMPLE 1. Coning and expression of PDC 2.

25 The nucI eot i de sequence that codes for amno acids 1 to 99 of the capsid

pr ot il loklopERSYaleeY pisthe capsidiertet NPENST virngeds oarpetePRG2wi t h t he
olsi gaEN @crtra@@@t brtpatidsiastoten ctftDEstequence list as Sequence No. 1 and

Sequ ai enot Jamal ca (Deubet V.,
Ki nn g‘ﬁe'réloA”a"Y?'éﬁi’ SB%@@? é%{"logé'e 23(91 'pHWd: Qf@é%ﬁsam no acid sequence
of t hte Ruptusd supeinstadt. Pragt €. Fsaddibn nBeﬁkw@ﬁbeHth&:) %e@vérbé?e F#Wr%ém&eéh%d’ R&h

%laggwe anal ysis of the full-Ilength genone i rol ogy
1988 M34. 244). The vector was created by digestion of the pl asm d pQE- 30

Wi t Ih Figurrl'3/ PchenyztiisN)y Smls@h\(lﬁ)attm“/nsf thdEDChagificaton praeges.er and a 6- hi sti di ne
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coi | e - st R el i ibbrocR ol oERe S8l AR @) BRS REP Bl aipiane Ohe
sel led?t[E‘dZ_cI one called pDC-2 (Fig. | and Sequence No. 4). The transf;)r (rjred_ tEh
Wi

Xﬁ:o. SR E it b G5uleR o s e P Bl oy FHBRS BT isC e
(IPPT®gatngent witmolfidonadledidaeent rat i on of 1nmM was used for the induction of the

pr Omﬁﬁre GUQBHm?%f?%élgoftﬂlikecéb@ld%pdem ofth @Q%m'? g:g_?ﬁéra{ehﬂ?(.?ql lular lysate was

done resu kDA band was o t ai ned e protein was recognized
by a@%\‘ﬂt@ FoErpent piipe earpid RietesE PENG! f | ui d (HMAF). This protein was

d d fl i d
g g e O ) ERMBLE SRR L1 <2 0, o

charac erization of E. coli strain

t r ansf o? mdplegiIBRVRIER MErkes - dRUBIWE SiPeBENthAsFTartion et adsortisg trReTepharpsess. The
conbi nant protein was obtained equally distributed between the sol uble and

i“nsol ubl e fractions. The soluble fraction was subjected to an anionic

i nt erghagpsieesshr omat ogr aphy, using a Q Sopharose FF colum and the buffer

Tris 10mM pH 8. The protein in the non-absorbed fraction 10 was obt ai ned

with 40% purity and was used for the imunol ogical studies (Fig. 2).
EXAMPLE 1. Cloning and expression of PDC-2.

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 oligonucleotides identified in the sequence list as Sequence
No. 1 and Sequence No. 2 from the DEN-2 virus strain genotype Jamaica (Deubel 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 BamH/I/Hindlll, which contains the
phage T5 promoter and a 6-histidine tail in the N-terminal region (Sequence No. 6). 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. 166:557-680) 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 Ampicilline 50 pg/mL for 10 h at 37°C. Isopropyl-B-D-thiogalactopyranoside (IPTG)
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EXAMPLE 3. | munol ogi cal evaluation of semipurified PDC-2. Three groups of
30 Balb/c mce were used. Two of themwere immunized with 10 ug of the
reconbi nant protein by intraperitoneal route, using Freund' s Adjuvant (FA)
in one of the groups and al um num hydroxide in the other, The sol uble

f r acli Ofhal &sabhtidign bf oM R8s LedRtF ﬁe%ut:hﬁ\ cn@% &%mto'ié%ns.fpgh r‘g‘%&bv.ﬁ@lrlescoﬂeﬁy was

used as_neqgative control adjuvanted with FA; 10 aninmals were ays
af t " PRe-iik of heselviadpalwasAene Gdy? ’teﬁ‘t.”teras1 SRt Rard Wétaweﬁeﬂzfeereﬁem ned

by E.héﬁ%-cod%flie@rbyté)eamtl’IDENLZZﬁ)tdeﬂmmMnb histifiefiuid @9RRPE}. Nank d6teields ddremmsat ed
in e#éggr V%)E no antibody titers were obtained. Table 1. Antibody
titer gf§ Rt—@fromthe sera obtai ned upon i nmuni zation of mce with

Fredmi L SRS R ragRe B2 AR ) <1 o0 < oo <1 o0
<1 106 oln S pldindn . iy ooy 3t e ot wid s o

<1108y F@&neh presd 0he<retombifBnt<prdteinl @@ olfiaindd é@ualix HistriOted1dd@eerl the @Iuble<dndl 00

<1 199 lLft;re H’QLQIOWEE!U%}G ch%nev%é QU e?‘t%ﬁ%%/?n Er%ém%m nwt 93(36}1' E%Noﬁrﬂa nﬁr%éhguuswEEN 5

OtECIOI’l con eaans
VI r ug Coyepttaeoseniuiedgran iaod the bthffetr Heis d@sdt P d tharprcaﬂn sn trre0nqn-wow@ﬂérautwd

T S?Sﬁﬁﬂ%dr 4@, gH@? an!jW&H’&b&%rWet;flmm&o%gér%g{ﬁﬁle%ﬁ&a rotein adsorbed in

um num oxI de wth the contr h animal received a
dose of 100 LO50 of lethal DEN-2 virus by intracranial inoculation and was

obseE¥AMPLER. mmyngiegicg! exivationiefsepipwifieddRes20f | ethality in terns of

death by viral encephalitis. As a positive control, a group of 10 m ce
i Mumhreedrotbd Br 0B K6/ inves FERHuded i TweSof (Hedh w@%%n@nf@@@wws &0l ug Af the Meddfbinant he

positive control p surviyve negative control ou

P cebroligt B e B ode Yo P hafeiafhgh 0 SgG08 e Py, 2T e LR ned
by dayirédde iRitmabthyr, mheogb@umct|¢mmmtnageﬁomtmé1rubhee bemerﬁmmamtrammumemc 2
resented 44, 4% rotecgtio

n T Per e of SUrvLy
581w SepA L BT AL AT RL B i TR et g Lo s T T b Bdnis e
Vi r ugnd tHendmoo@ntisSty ugaiadt DEN-2 were determined by ELISA. After the immunization with the
recombinant protein, formulated in either adjuvant, no antibody titers were obtained.

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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percentage XL 1 bI ue 0 DEN-2 100 PDC-2 alum 44,4 - It was calculated: (#
after chal I enge 20 EXAIVPLE 5 Lyrrphoprol iferative response The rest of the
animals fromthe group i mMmunized with the capsid protein adjuvanted with
al um num hydroxi de were sacrificed 30 days after the | ast dose. Then, their
spl eens were extracted and the |ynphoproliferative response to DEN-2 was
st udsXAMPLh & Hretagtipp assay.abl e 3 show the stinulation indexes 25 obtained.
Table 3. Stinulation i ndexes agai nst the honol ogous serotype of the

I t P N- 2** 8*

coneroe S ST REAREE, Rafion T cs sl e aiehad YA oMo a0ler 0w o

éoundrgs lby nimumresmzﬁftlosazml the deecnbednvadaunt ¥ mioei weeeedffrormeam Hpaneuseous

synt i r i f CQIC:,M- n e tion
y n@ﬁﬁln%fzggrtﬂfg dﬁlr% (r:ég:roﬁfgﬁfaﬁt p?tﬂerﬂ ?] ea rh %Igﬁlnﬁﬂtﬂ%ﬁ;‘%x@é aérﬂj I\grt? tﬁe c%ﬁ{ra

COntrrrema)ratlonERmrEnel refeivack 3 dogs ofri OQfLD?DQE lethaiHeE Wi2orus @y drtjtaaram@dmromiahonhe E.

| t

Frerih b BobriR i 20 Cotd i O e el & el f‘*%ﬁ’*’@fﬁffbaf‘%f*y

bet v@eﬁph&ﬂtﬁs §lauprsiivasantrelng @rqsrmCé 1Prajeq rw'zeﬁhethslafe@b\ree ENZYiue 1 Quepdu)

rSOUbJ ﬁﬁ &ldat &y ﬁtrééatﬁ'tf‘i’é]FSSrﬂrv‘étc%rnﬁgad?Q@p @L!?Ol@é&iwgé fPing. ne@ﬁtr\}%gcon?fsr FEipRPRREOSe

m and Tris Tween 0.5% urea /M B The col um
vvas weia IR Py Wiy H - Hudfieschalleag A6 | 1A% TBorwas\eitginess by Ay brf"mysthevrrém

el utielinekd Dvhﬁtrférr@&&htﬂnzﬁft tdMig PeSL2 préBentslPNL4 M prdte Biichf(Rbledd)et hanol ami ne
30mM Nad 750 mM pH 1 g Once eluted the protein, the buffer i 5 was
exchanged using G 25 coI ums. Finally, the protein was obtained with 96%
puritaplé 0. bartdresgelsfi ssind@l i CEDmMAuhizedin(ide ghonechdllengBXAMRh&Ehdmologous lethal
Characterization of the sempurified and purified variants Wth the ai m of
Char 381%FiY¥$hg the state of aggregation of the semipurified and the purified
preparations, gel filtration chromatographi es were done using the TSK-5000

col um (Tnﬁ%?u?l)g;nm vagurw:/gﬁpan\ '
percentage
XL.-1 blue 0
DEN-2 100
PDC-2 alum. 44 4

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

20  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 intable 3 show the stimulation indexes

25 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

1l



20 After appI y| ng the serni pur| fied sarrpl e, a hormgeneous and ITB.] or peak was

thepresence of h| gh m)l ecular wei ght speC| es (Fl gure 4A). Contrarl ly, in
the sanple fromthe highly purified fraction of the capsid protein,

r et e dga+1mes of —307 minutes were detected, corresponding to the dineric
form 01# the nol ecule ((Figure 4B). 25 EXAMPLE 8. Studies of reparticulation
"in RHAYE". ih order tjo reparticulate the pure capsid protein in a dineric

f or m—the—buf-fer—was—exchanged to Hepes 25 mM KAc 100 M MyAc2 1.7 mM pH
7.4. After heating the protein and the m xture of oligonucleotides for 1

m n ‘at SET@liontitrey qvedent ajerpgafiab ey / mimutagof @ik bapgden n@nts OMIn@Es dttha ADN sB0EheoAS a
30 ng@edkisvercontrol of the experinent, the protein was incubated w thout the
ol i g’@ﬁr@&l-a@&tokmmfw%%léagtam pr epar ations were observed with an el ectron

r@ cr o*qgreggraﬂon%not mfegtﬁd quar nt| ty of particles of approximately 21 nm dianeter,

anpl'e of protein previously incubated with the mxture

of ol TyBTEs'dsir '6'@%3” WF‘Yeé3°P‘F?')the control sanple no particles were observed
(Figure 5). 35 EXAMPLE 9. I munol ogical evaluation in mce of the purified

capsggampile e Fipvafigstyiost mdc20 Bal b/c m ce were used. Two of them were
i muni zed with 10 ug of the dinmeric purified reconbinant protein by

| Nt r aReibh eRedhaif Ut @a tHESE, rt@n @!ramemﬁnwarvﬂw dbe-andd GFdwm&l ﬁ“@%yu@ﬂfpted
@aothe P i mmunj zed wit the purified and particul ated

RO o e M o e W AR S HMA ey R
fr gnmchebmr fﬂﬁtglldﬁﬁ mﬁ s¥lublk fRictien \]gzad ubjdoteains haan@ic Wdlgégghbe cﬁroma&@g@pﬂy,p.%g30
an Su ct to saneg | 1 e as negative
o ot TRk S o B R iR el Tt Mo Feor £8% Fier 78 e W€ oRmarabad
Wi t hwibe wltnlbuiﬂasr MhmﬁmlnN@OmMoNaﬁilcﬁSO niv epHNdM B hTHaf dletfontdiehd @rsteindd Seerd6:

ant nak SoddeQMh SRR ALAURIAERESURH, RaCORD A 900 S8R0 L8 o RN BURY,

i ntracrania d"were o ays
per ceat egbsngsfi using\G-2akolumAs | Fimallg ethé protédire wpe sbtained wito 96 oburity io upffenifrisi Wed,

whi | ] control group all mce were sick by 10 day 7.11 after
chal iﬁ]gﬁhﬂotrﬂ‘%dﬂ@gﬁ%r‘é% ‘I ity was obtained. Finally, fromthe groups i mmunized

W th the reconbi nant protein the group immunized with pure dineric PDC 2
pr esEXAMBLE 720bargeierizatiornef thesemipurifiediand dunified variamtsnum hydr oxi de and a 40%
protection when Freund' s adjuvant was used. Additionally, in the group that

receiwrthd H13 o'f @rﬁ)ﬁéétér@éﬂgﬂh@gtaféjéfeagﬁfe@a@dnrbf % éé\’r%ﬂriﬂgd ‘éﬁ& {P\e?uH\‘Eo‘W%aratlons

hydr oxi de, 90% of m ce were protected (Ta (3 . Per'cent age of
sur vegditratign rﬁ‘@@‘ﬁ‘?ﬁﬁﬁ’ﬂ'%ﬂew gepe HENG 1t E’ﬁ*ﬁ 59% |C8'Hf”§ Q@%@@@Saa@m ¢AY enge

h t hAﬂé}eapbgm@Immpurﬂ’eb@bm nﬂH@mM%eVrié@us émajegeéhkwsvéafahed WA lab¥@Ation

per cent age Xl -1 Blue (Freund Pure and dineric 20 PDC-2 (Al um num

Pur e‘”ﬁﬁéarﬂlnﬁéiqnyﬁt? 20 minutes, ewdencmg the presence of high molecular weight species (Figure
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
oligonuclectides 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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25 PDC-2 (Freund) Pure and 90 reparticulated PDC-2 (Al um nunm) 30 DEN-2 100
It was cal cul ated: (# de survivors) / (total # of mce). Data of survivors
were taken 21 days after challenge. EXAMPLE 10. Lynphoproliferative
response 35 The rest of the aninmals fromthe groups inmunized with the

. i th ; : d d
o Dl BIPhE 20 BHARY Bhre SUcti Pl B HI g nch THALL Wi 8] ECor AMAR PO
t hei puriged @éo@bwt@r@ﬁmrbacmtweatndeal ratg, ydﬁipboblrromurm bydioxigeandEieund & adipvaDEN- 2
was §r§d¥ﬁ§r%%ugm% .mﬁq@a.%& itk A0 hge# ﬂae%um@vgna %@néﬂhﬂw'o@bw’ Broké?ﬁsaﬁoﬁan%tvafhned

40 13 Table t 1 mul at1 on i ndexes agal nst | ogous serotype
| ynpHeBippashyEresidei dhtfokel fragtien fropyfne watiregl &L-F dlyarasile uaa%f@wqdmimthepoc- 2
is DENagifig plfE-ad an@‘%b&@!&dltoﬁhé s%me%ﬂtﬁ&ﬂo’ﬁ?tep? ah “"PDE-Bwal 1 ded ki RPativadex:

guot i ent avera%g1 b count s m nut es_of sanples between counts / m nutes of
ot

the 2OKCsRYRER Feuirg ﬁ%Y%“ J&ﬁﬁlﬁ%grouwapm@awa%q With BENBEKUS 3 Regtiveed

i CecdMrai. One nidh@RAkAte0sst Absd0d arifbie GloRtkadh gRUB rr@¢emed anoéb ohe@mgbsybﬂ |gthaia
Mtoa&& (P05|t|ve Contro eval uation of the

munol o
o D2 Rl a5 BB SIS S ARG G2 iiPie APET (heeT erionpt Ty taL
m xt ar @icefin e mgm@é cdriv@| graup senived, ahilp i Be Gagtive conted] §rdupadithidd wetésickiby

B ey AN e A S T

Wi t hre2Ombigar@fprqeéint ek yréeipSmmunedd with fputeh@méﬁc POCIYpreesritey QIZO%pmfecRmvtﬂenbut

obtalnedfro ontrol ru rou zed,. W th r ot
ok TGPl av s an o Roena ool MiBe: SRUSH S priang el B8
contAmdhmnalim ialthe cgmsthat aéctemeduhe hyphrtmulaﬂej was plsmjn asljuadptay awith. alEthmen
ys a s were bled and the sera tested for
ant i v¥ r%' (?J?l%)dl E" éﬁr ﬁtegAﬁﬁg[%kom in tables 6 and 7, the group
i%muni zed with the m xt ure devel oped serotype-specific 20 antibodies with

it €20 01,0B81co R A of BH95a10h ribieinfh Rl AL 2SR aartd LS HERUBLN B Gy

with the homologous lethal Dengue virus.

Immunogen Survival
(adjuvant) percentage*
20 XI-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) / (lotal # 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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time, titers in these two groups were higher than those in the group
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gﬁ%gspﬁ tS%O:é\taf;lLegUOS
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PDC- 2 PDC-

25

**** Phytohemaglutinina Mitogen (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 PDS (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 PB4k, 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 PDS 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 celis 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 lowest 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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s 1 to 100 of the capsid protein of DEN-1 virus

Groups inoculated with:
Viral PDC-2 PDC-2/PD5 | PD5 P64k
Antigen
DEN-1 <1.100 <1:200 <1:200 <1:100
DEN-2 <1:100 1. 320 000 | 1:64000 <1100
DEN-3 <1:100 <1:200 <1:200 < 1. 100
DEN-4 <1:100 <1:200 <1:200 <1:100

20

Table 8. Stimulation indexes

against the homologous serotype of the lymphocytes from immunized

mice.
| PDC-2 PDC- PDS P64k
2/PD5 _
DEN-2** 9* 11 2,1 11
L
| Antigen*** | 1,3 1,6 1,5 1.2
Control (-)
PHA** 7.5 7,3 7.9 8
|
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(Sequence No. 7), was anplified with the oligonucleotides identified in the
sequence |list as Sequence No. 8 and Sequence No. 10 fromthe DEN-1 viral
strain. The vector was generated by digestion BanHf/H ndlll of the plasmd
pQE- 30, which contains the phage T5 pronoter and a 6 histidine tail in the
10 N—term' nal region (Sequence No 6). Upon ligation, the recombinants were
anal yz%g redstrl tion an I OSI tfl ve Hﬁ' ones were sequenced to check
the j unCtToms “tIpet 8“&&39%%|°P“§ S)’(E "R aé“{% HERRACUEE / MipgeR! el isegtansaus

t r an¥FEEENTSOn of Escherichia coil with plasmids. J. Ml. Biol. 166:557-580)
wer e Pepagatigfool fednfrdtddimideheinsel ect ed cl one called pDC-1 (Figure 6 y Sequence
No. AMepardiRorbot int0led mad srah.Ns transfornmed were cultivated in LB suppl enent ed
Wi t h. of 0 h at 37C. Isopropyl I>
B-Dtﬁf@*&?ﬁ%ﬁ“@ﬁ?@g%@gfﬁw qugilg ) to a final concentration of 1nM was used
for the induction of the pronoter. Upon growi ng the col ony, an SDS-PAGE of
t he E)eAMlaLanzlmaqﬂw@n dmlaees As a result a 15- kDA band was obtained. The
protei n was recogni zed an anti-DEN-1 HVAF. This protein was denom nated
PDC- e segtisvaied I\%‘d tm)d'r?eﬂcemwﬂ_erows WRL INpeHigted dnBietye Atiee to obtain some

ahar agdeptd éﬂhu&*ﬂo@fof EdGhat immihe RisPEMESA ehetpafaﬂeﬁ oBtra%u tfr'?uﬁw Eells G@hstoPidaaith

transfornmed with pDC-1 and grown at 37C was di srupted by French press. The
r ecofiBiPREM LﬁPSf%@W%@ PEbtaicAd Y é@uaﬁqayoraprewﬁsmeat%@e\ﬁ@eﬁse%@r | ubl e and
insoluble fractions. Fromthe soluble fraction an anionic interchange

chr omat ogr aphy was done, using a Q Sepharose FF colum and the buffer Tris

n%rggérﬁpDJhewgg%glb%dgggh@ga@wc&@,@prbed fraction was 25 obtained with
45% of purity, and was used to the inmunol ogi cal studies. EXAMPLE 15:

| muniekeglosed obvtad lpadielor(ZOLﬁg yseemi gdnninibiesxdd E‘)Dg}o]Jps R0y aoitass, O.fsm@CaIBalnbfnC

wer e used ized W|t ug .of the

0 ot RO Roragel i Son i 8T hE TR 1B5S A P ARy BE D A banc .
The sallaiblte datiaot ihennousesmhtunagyétem roottamingupit uma ke wdshad rpiqisteBa ttortaaﬁs:ff trered
cells W t I L. QX| ti .ontrol A
par ¢ SURebiL R Ghah ‘DBt LI, Y e e Y8R R fRBE R DGRl R BRIl ¢ e
ant i boey) bi DENS2 agas. nEteyDEe{lelomerved det tenbmset] obysidhE | $Adisedst eandt teaths were
i m’ru;y ér%%on with the reconbinant protein, no antiviral antibody titers
were obtarned. 5 Table 10. Antibodies titers against DEN-1 virus from sera

tained after the imunization with the sempurified PDC-1. Muse Anti -

N1 ELISA titers XL-1 blue PDC-1 Control (-) 1 <1:100 <1.100 2 <1100
-1100--- 3 <1:100 <1:100 00 <1: 00 < 1100 6 <1:100 <1:100

in the case of the Immunized non- treatedlgroups, ZJO nd 8%% protec%on was obtained in the groups
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 contro!l 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

30
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oty PECBPlide ReANgEHBRYy $Rsi8s feroaminenagish et 106 efethe RBOSIA prefkinndf rREN-1 virus
(Sequence No. 7), was amplified with the oligonuclectides identified in the sequence list as Sequence
No. 8 and Sequence No. 10 from the DEN-1 viral strain. The vector was generated by digestion
BamHI/Hindl!l 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 positive's 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 & 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-
8-D-thiogalactopyranoside (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

17
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EXAMPLE 16. Protection assay

g. 2).

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 LDsg of lethal DEN-1 by intracranial inoculation and

was cbserved 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).

20

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

with the homologous lethal DEN virus.

18
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EXAMPLE 20. | munol ogi cal evaluation in mce of the sem purified PDC-2 Dom

I1l. Five groups of 30 Balbic mce were used. One of the groups was

i mmuni zed with 10 ug of the reconbinant protein by intraperitoneal route,

usi ng al um num hydr oxi de as adjuvant. The soluble 30 fraction resulting

fromthe rupture of the XL-1 Blue cells transforned with the plasm d pQE-30

was rused regat ontfol, adjuvanted with al um num hydroxi de. Anot her

t wo g@ﬁﬁ“@@%’ﬁere |§%‘?'ﬁlgied as controls. One of themwas i munized with the

protein PDC 2 amdrcemegeﬁt her with the protein PD5 (this protein contains the

domer it rpegronofthe—envel ope protein of DEN-2 virus). Ten aninals from

each group were bl ed 13 days after the third dose and the antibody titers

agai| ndtomeN:2 were det er’mi ned by 35 ELISA. As shown in Tables 13 and 14, the

~ group TgERINT zed-wW GggPDC2 Dom |1 | devel oped high titers of -

ser ot y(ggq-vségeci fic anti bodi es agai nst DEN-2, higher than those induced by t he
i t) These 20 results denonstrate that the genetic conbination with

t he [capsigtyprarerm ggrmances the antiviral inmmune response elicited by the

domain 111 of the envelgpé protein. Table 13. Antibodies titers against

DEN-2 virus from sera obtained after the inmunization with the Dom

| 11 - tlpad @icgrted: ¢ de sufirpoliSietall © 0o® . Gataplivvivixersiwas teten PD@y2afPRERIRngBom PD5 P64k

11 1 <1: 100 <1 : 320000 < 1: 32000 < 1: 100 2 <1 : 100 <1 : 640000 <

1: 32000 < 1: 100 3 < 11: 100 < 1640000 < 1: 64000 < 1: 100 4 < 1; 100 <

1. cEspmpled7iLypRberyolferativeg@spanise 1 : 1 0 0 < 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 <L100 <1;640 00 <1128000 <1;100 9 < 1100 < 1:64000 <

1: 32000 < 1100 10 < 1:100 < 1: 128000 < 1: 64000 < 1: 100 Table 14.

Det efh¢ rest pbieamindie ok e argyreimspaidetivdihtthe grotaim @D&nt Wetsansificashtfadayediften t he

m xt S r t

Vi raWeQ%thos%Dhﬁwen fki sPi@Eﬁé Red efxfr &b@ﬂﬁ@tr@ IQHD%\op%WQt?Ve r@%%r‘wggttéagSW1 Ji}%

1: 1@twdieﬂ>EMeze&ult§mtam@oﬂlshow:*,@stmmat@emd@w ebtainedi 00 LDEN-3 < 1100 <1: 200

<1:200 < 1: 100 DEN-4 < 1: 100 <1:200 <1:200 < 1: 100

20

Table 12. Stimulation indexes against the homologdus serotype of the lymphocytes from immunized

mice.
PDC-1
aluminum
hydroxide

DEN1** 8

Control 1.5

| Antigen™**

PHA**** “ 7

]

25 +  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.
“* Prgparation of not infected mice brain.
» Phytohemaglutinina Mitogen (Positive Control).

30
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10 On the other hand, 10 additional animals were taken from each group for
the I'ynphoproliferation assays. The cells fromthe spleens of these ani mals
were extracted and stinmulated with the infective DEN2 virus. Table 15
shows that in the group inmunized with the conbination, the stinulation

' ”degﬁﬁmpﬁ\ﬁﬁﬁ c'f\bﬂﬁn fanld B rddifsifof b Q%cﬂﬁlﬁ“p I mmuni zed with the capsid

protein only. The Stimulation I ndexes in I the group immnized with
protein PD5 Were the | owest. 21 Table 15. Stl mul ati on i ndexes agai nst the

f 2 PDb
S el R S4gfRfetrgt BEoesBRASY L 168 W BRI dhug Bl Prop g, BEe2
Cont (SgHugnch NoHAZ): correependiag to7the regian sttherdorain dulhoﬁ thqm@tenqma @npllfla@wﬂag‘@ of
Czoun&@onuaaoﬂa@se@emﬁeaame%ed%hww a%%ahé?ce b, nﬂat 8%d @Eq&é}eem\' 13BN #aeous

synt hési s control Preparati on m ce braln. Preparation of

not PhRNecYied Sﬁalaeieaptapwamwﬁm(%ﬁé}%yl dﬂnnﬁvﬁ?aMMTtrw&V\( pisleptideeseayangeodnd. 10

Lic. dé\@i@é@émnﬁg|a€€@eh‘%8'oﬂtrﬁmstrd«sﬁgéﬂ'pr@@l% B85 g@%'t%ﬁ Lifd3, Zm
LI STI NG <110> Center for Cenetic I neerin Bi ot ecnol ogy 5 <120> The

capsPampiatE anatypis peig e’ '9?‘9@@9'?‘?{6% plogy 1 TQ?t?@ét 4%& i mmune response and

har naceuti cal conposition. 10 .<130> Dengue <160> 24 15 <170> Patentln
\F/)er s g vestey wasygigated hyodigestion of gzelggs@,quDC 2 with BamHI/BamH!, which contains the

[0 phage T5 promoter, a 6-histidine tail in the N-terminal region and the region corresponding to 100
amino acids 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 lll (Sequence No 15).

Competent ceﬁs XL-1 Blue {(Hanahan D. 1983. Studies on transformation of Escherichia coli with
15 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. 1sopropyl-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 celiular lysate was done. As

a result, a 30-kDA band was obtained. The protein was recognized by an anti-DEN-2 HMAF. This
20 protein was denominated PDC-2 Dom Il (Sequence No. 16).

EXAMPLE 19. Semipurification and characterization of PDC-2 Dom lil.

The biomass obtained from the E. cofi 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

25  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 Hl.

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
30 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 PDS (this
protein contains the domain Ill 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
315 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

20



20 <213> Dengue virus <220> <221> prinmer-bind 25 <222> (1)..(24) <223>
Sequence of the oligonucleotide BanH1| to the anplification of the capsid
protein of dengue 2 virus <400> 1 30 cgggat ccaa taaccaacga aaaa 24 <210> 2
<211> 23 35 <212> DNA <213> Dengue virus <220> 40 <221> primer bind <222>
(1) nce of the oli Ieotlde H nd-11l to the

r%la%)a |”ﬁ°ﬁ§”?t§?ﬂ“g ec%eﬂg{%‘:%?%‘t‘aé'ioﬁ W@F "SERRPSIC\proteia enBances e antisies oune t .
acct@@g@rtﬂe eligted 28 the<®hein Bl G0he@hktop@Bdteis212> DNA <213> Dengue virus 55
<220> <221> gene 23 <222> (1)..(339) <223> Nucl eotide sequence that codes
for ] | rotein ngue 2 virus 5 <400 3
aat aﬁiﬁ!ﬂzza@;ﬁiﬁ%a%g@ R G M T AR
cgcgUQF@& PEX}Jt gcaaca gctgacaaag agattctcac ttggaat gct gcaaggacga 120 10
ggaccattaa aactgttcat ggcccttgtg gcgttccttc gtttcctaac aatcccacca 180
aragcaggga tact gaaaag at ggggaacg atcaaaaaat caaaagctat caatgttttg 240
agagggttca ggaaagagat tggaaggatg ctgaacatct tgaacaggag acgcaggaca 300 15

gcaqmrsge Grupstimhtilidiz&@Avitkcaaca gcgat ggcg 339
: © |PDC-2 PDC-2 Dom |PD5 P64k |
1
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
110 <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-2 Domlll | PD5 P64k
Antigen
DEN-1 < 1,100 <1:200 <1200 <1:100
DEN-2 <1:100 1, 320 000 1.64000 |<1:100
DEN-3 <1:100 . <1:200 <1:200 <1:100
‘1 DEN-4 <1:100 <1:200 <1.200 <1:100

10
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

1S the group immunized with protein PD5 were the lowest.
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<210> 4 20 <211> 339 <212> DNA <213> Dengue virus 25 <220> <221> gene
<222> (1 )-(339) <223> Nucl eoti de sequence that codes for the quirneric
protein PDC-2 in the plasm d pQe-30 30 <400> 4 at gagaggat cgcatcacca

t caccat cac ggatccaata accaacgaaa aaaggcgaga 60 agtacgcctt tcaatatgct
gaaacgcgag agaaaccgcg tgtcaactgt gcaacagctg 120 5 acaaagagat tctcacttgg

aat gciKle a3 gEnGERgOAGeatdRrate rgiﬁo%bggesrog@@ of eHd Fpasdkest G6rh ia@ULAked
cctaacaat c ccaccaacag cagggat act gaaaagat gg 40 ggaacgat ca aaaaat caaa
agct 8t<Caat gttttgagag ggttcaggaa agagattgga 300 aggat gctga acatcttgaa
caggagacgc taaaagctt 339 45 <210> 5 <211> 111 <212> PRT <213> Dengue virus
50 <220>-<221>-CHAFN-—<222> (1111} <223> Anpj-noaci di ¢ sequence

cor espondi ng tpé)ﬁ'ﬁe pr ot EPQ%DC < 55 <Z’@C}§ 5 Met Arg Ay Ser H's Hs His
Hs Hs Hs @y Ser Asn|Mmmiin|Arg 1 5 10 15 24 Lys Lys Ala Arg Ser Thr
Pro| Phe Asn t. leu Llys Arg GulArg Asn| 20 25 30 5 Arg Val Ser Thr Val Gn
G n| PEN-2thr Ly5"Arg Phe | $&f Leu @3 Met | 35 40 45 Leu Gn Gy Arg Ay Pro
Leu|Lys Leu Phe Met Ala Leu Val |Ala Phe| 50 55 60 10

\ Antigen** | 1,2 1.1 12 1,6
| Control (-)
PHA* 76 7.4 75 79

5 *  Stimulation index: quotient average of counts / minutes of samples between counts / minutes of the ADN spontaneous
synthesis cantral.
** Preparation of DEN-2 infected mice brain.
*** Preparation of not infected mice brain.

=+ Phytohemaglutinina Mitogen (Positive Control).
10

Lic. Manuel Selman-Housein Sosa
Legal Representative
CIGB
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Leu Arg Phe Leu Thr He Pro Pro Thr Ala Gy Ile Leu Lys Arg Trp 65 70 75 80
Gl = . o - ——, = o, -~ O

REC N @ Y e N - o A Q. B B]aVa A - - ovYAa 0

Lys Gu lle Ay Arg 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> plasnd
chT%%bU?@b§% §221> misc_feature <223> Nucl eotide sequence of the piasmd
pQE-30. Tnitalic the restriction sites Ban-H /H nd |1l are underlined, 35
<400> 6 ctcgagaaat cataaaaaat ttatttgctt tgtgagcgga taacaattat aatagattca 60
at 91.9age &t A8 EAtelic ERGRAGAGARHAaLREAY a0uagaaalt aactatgaga 120 40
ggat cgcat ¢ accat caccat cacggatcc gcat gcgagct cggtacccc gggt cgacct 180
gcagccaagc ttaattagct gagcttggac tcctgttgat agatccagta atgacctcag 240
aactccatct ggatttgttc agaacgctcg gttgccgcc gcgtttttt attggtgaga 300 45

at ccagfet Aegersiggetpl obﬁ%ﬁqusé@@%maﬁqeéab@&aﬁeawamat%éewa%%t c 360

act ggakd RuGERCeAbbGMN at at cccaa tggcatcgta aagaacattt tgaggcattt 420 50
cagtcagttg ctcaatgtac ctataaccag accgttcagc tggatattac ggccttttta 480
aagaccgt aa agaaaaat aa gcacaagttt tatccggcct ttattcacat tcttgcccgc 540

Gt gat gaat g ctcatccgga atttcgtatg gcaat gaaag acggt gagct ggtgatatgg 600 55
gat agftigbtMenggectt gtta caccgttttc catgagcaaa ctgaaacgtt ttcatcgctc 660

t ggagt gaat accacgacga tttccggcag tttctacaca tatattcgca agatgtggcg 720 - 25
t gt taggygty aaaacctggcec ctatttccct aaagggttta ttgagaatat gtttttcgtc 780
tcagccaatc cctgggtgag tttcaccagt tttgatttaa acgtggccaa tatggacaac 840

15t ct $10ge crategintvietstcdcE 2 at gggcaaat att at acgca aggcgacaag gt gctgatgc 900

<210> 1
<211> 24
<212> DNA
20 <213> Dengue virus

<220>
<221> primer_bind
25 <222> (1)..(24)
<223> Sequence of the oligonucleotide BamH-I to the amplification of the
capsid protein of dengue 2 virus

<400> 1
30  cgggatccaa taaccaacga aaaa _ 24

<210> 2
<211> 23
35 <212> DNA
<213> Dengue virus

<220>
40  <221> primer_bind
<222> {1)..(23)
<223> Sequence of the oligonucleotide Hind-I1l to the amplification of the
capsid protein of DEN-2 virus

45 <400> 2
acaagctttt acctgegtct cct 23
<210> 3

50 <211> 338
<212> DNA

<213> Dengue virus

55 <220>
<221> gene

23



cgct ggcgat tcaggttcat
at gaattaca acagt act gc
att ggtgccc ttaaacgcct
aaggct cagt cgaaagactg

cat gccgt ct
gat gagt ggc
ggggt aat ga
ggcctttcgt
gct ct agagc

gtgatggctt ccatgtcggc agaatgctta 960 10
agggcgggge gtaatttttt taaggcagtt 1020
ctctctagct tgaggcatca aataaaacga 1080
tttatctgtt gtttgtcggt gaacgctctc 1140 15
tgcctcgege gtttcggtga tgacggtgaa 1200

ctg tccgece
aacg%% 9 %égégiﬂ%ﬁgg&mﬁﬁ&Q%889E9aﬂh@%@%gggg gtctgtaagc ggatgecggg 1260 20

o933 gt fut %9659@?%%1&9?&%

acccagtcac gtagcgatag

écc%?ata?@a@écgﬁ%gggﬁﬁag%ééﬁaﬁg

t gcggcgagc dggtatc

at a%

5%ind9

ggt gt cgggg cgcagccatg 1320

cggaggggat actggcttaa ctatgcggca tcagagcaga 1380
tt gtaghgag agtgcaccat atgcggtgtg aaataccgca cagatgcgta aggagaaaat 1440 25

caaagg

RP8R0H LI LARRGHCHRAG

E&Q&aaﬁfgglgg?%@gggﬁgggggt cg 9t ct gt cgge 1500

atccaca gaat cagggg 1560 30
ggagg cgtaaaaagg 1620

Ccg
2EGtad

8a
ccgcg?@é@t ggcgtttttc catdggctcc gccccgktga @%ﬁgcatcac aaaaat cgac 1680

19Ct CRaelfga 99&@%&9@%& i c? g?@

gaagct ccct cgtgcgce

RERIgHEGI A ARAFaRLACHRIYCY tttcccectg 1740 35

ccga ccctgeccget taccggatac ctgtccgect 1800

Ut Cleagddg6oHReRassH Agstiaatd hehfaaa QeL4RM c&i1gitROJbAS Cctcagttcgg 1860 40
t gt aggt cgt tcgct ccdag ctgggctgtg tgcacgaacc ccccgttcag cccgaccget 1920

0COCRhb@tea ggaHaaa641a592Gh S lceRAtateIagRia e acBedt@Bs 90 t at cgccac 1980
llsggcagcagc cact ggt aac” aggatt agca

t ct trageoth aat-861e 6 lgafccabas §aRtRRd

t gct gaagcc agttaccttc
ccgctggtag cggtggtttt
ct caagaaga tcctttgatc
0t t aagggaset tt ggt cat g
aaaaatigadNA tt| aaat ca
aat gBadengagligaggca
cctgactccc cgtcgtgtag
ct gcaat gat accgcgagac
Bageggaag ggccgagcege
t t aat22gt tqgnecgggaagct
<222> (1)..(339)

ggaaaaagag
tttgtttgca
ttttctacgg
agattat caa
at ct aaagt a
cctatctcag
at aact acga
ccacgct cac
agaagt ggt c
agagt aagt a

gagcgaggta tgtaggcggt gctacagagt 2040 45
ct agaaggacz@agtatttggt atctgcgctc 2100
ttggtagctc ttgatccggc aaacaaacca 2160 50
agcagcagat tacgc: gcaga aaaaaaggat 2220
ggt ct gacgc tcagtggaac gaaaactcac 2280
aaaggatctt cacctagatc cttttaaatt 2340 5

t at at gagt a aacttggtct gacagttacc 2400
cgatctgtct atttcgttca tccatagctg 2460 26
t acgggaggg cttaccatct ggccccagtg 2520
cggctccaga tttatcagca ataaaccagc 2580 S
ctgcaacttt atccgcctcc atccagtcta 2640
gttcgccagt taatagtttg cgcaacgttg 2700

<223> Nucleotide sequence that codes for the quimeric protein
PDC-2 in the plasmid pQE-30

30
<400> 4

atgagaggat cgcatcacca tcaccatcac ggatccaata accaacgaaa aaaggcgaga 60

agtacgcctt tcaatatgct gaaacgcgag agaaaccgceg tgtcaactgt gcaacagetg 120

acaaagagat tctcacttgg aatgctgcaa ggacgaggac cattaaaact gttcatggec 180

cttgtggegt tecttcgttt cctaacaatc ccaccaacag cagggatact gaaaagatgg 240

40  ggaacgatca aaaaatcaaa agctatcaat gttttgagag ggttcaggaa agagattgga 300

aggatgctga acatcttgaa caggagacgc taaaagctt 339

45  <210> 5
<211> 111
<212> PRT
<213> Dengue virus

50 <220>
<221> CHAIN
<222> (1)..(111)

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

55 <400> 5

Met Arg Gly Ser His His His His His His Gly Ser Asn Asn GIn Arg

1 5 10

15

24



10 ttgccattgc tacaggcatc gtggtgtcac gctcgtcgtt tggtatggct tcattcagct 2760
ccggttccca acgatcaagg cgagttacat gatcccccat gttgtgaaaa aaagcggtta 2820
gctccttcgg tcctccgatc gttgtcagaa gtaagttggc cgcagtgtta tcactcatgg 2880 15
ttatggcagc actgcataat tctcttactg tcatgccatc cgtaagatgc ttttctgtga 2940
ctggtgagta ctcaaccaag tcattct gag aat agt gt at gcggcgaccg agttgctctt 3000 20
gcccggcgt la?t ag% c cacat aé:jcag aactttaaaa gtgctcatca 3060
tt ggadhaty ¢ 't g’ggﬁj’r%g tt LUiA§ed St4A8A8Pct gt t g agat ccagtt 3120
cgat gt aac cactcgt a cccaa at cttcagcatc ttttactttc accagcgttt 3180 25
ctag caaaaaa aat aagg gcgacacgga 3240
agt gg\gggé%eéiﬁa\zzﬁ%g'?grﬁt QZ% &?esrétet‘&g@g'catttat cagggttatt 3300 30
g

gtctcatgag cggatacata ttt tgta tttagaaaaa taaacaaata ggggttccgc 3360

gcacatl tGe agac, ¢ tattatc atgacattaa 3420

cct at%t:?l b?nao@(i@ ¢ tatceaiggg‘“g@Bﬁ?MFf%'a?%? 'a(\'ﬁ%%l 35 <210> 7 <211> 300
$812> 40 <2 Dengue virus <220> <221> gene 45 <222> (1)..(300) <223>
Nucl cigds 1 1 to 100 of the capsid
protEEQ quﬁigﬁpﬂﬁﬁe$?€bg§ﬂqz%%é®?mgghéfggé%rgcc aacggaaaaa gacggctcga
ccgtctttca atatgctgaa acgcgcgaga 60 aaccgcgtgt caactgtttc acagttggcg
aagagn +6!1:4988R00A s U6  £8008 L1320 GRR9aceca tgaaattogt galggeetic
gkagcattcc ghagatttcggagecat agg aacagtag gaattttggc tagatggggc
tcatt caaga agaat ggagc gatcaaagtg 240 ctacggggtt tcaagaaaga aatctcaaac

at gt t 7 > 8 <211> 26 5 <212> DNA <213>
Dengggégfuas@@@h%mg%%@%g%aaf??@n%(?&,o\?g AQAH]

20
<210> B
<211> 3461
<212> DNA
<213> Attificial

~J
wn

<220>
<223> plasmid pQE-30

30 <220>
<221> misc_feature
<223> Nucleotide sequence of the plasmid pQE-30. In italic the restriction
- sites BamHI/Hind IIl are underlined.

35 <400> 6
ctcgagaaat cataaaaaat ttatttgett tgtgagcgga taacaattat aatagattca 60

attgtgagcg gataacaatt tcacacagaa ttcattaaag aggagaaatt aactatgaga 120

40 ggatcgcatc accatcacca tcacggatce geatgegagce teggtacece gggtegacet 180
gcagccaagc ttaattaget gagcttggac tectgttgat agatccagta atgacctcag 240
aactccatct ggatttgttc agaacgctceg gttgcegecg ggcgtitttt attiggtgaga 300

+ atccaagcta gcitggcgag attttcagga gctaaggaag ctaaaatgga gaaaaaaatc 360
actggatata ccaccgtiga tatatcccaa tggcatcgta aagaacattt tgaggcatit 420

50 cagtcagttg ctcaatgtac ctataaccag accgttcagce tggatattac ggecttttta 480
aagaccgtaa agaaaaataa gcacaagttt tatccggect ttattcacat tettgecege 540
ctgatgaatg ctcatccgga atttcgtatg gcaatgaaag acggtgaget ggtgatatgg 600

gatagtgttc acccitgtta caccgttitc catgagcaaa ctgaaacgtt ttcategecte 660

iggagtgaat accacgacga titccggeag titctacaca tatattcgca agatgtggeg 720

25



10 <221> prinmer bind <222> (1)..(26) <223> Sequence of the oligonucleotide
BamH1 to the anplification of the capsid protein of DEN-1 virus. 15 <400>
8 ggat ccatga acaaccaacg gaaaaa 26 <210> 9 20 <211> 24 <212> DNA <213>

Dengue virus 25 <220> <221> prinmer_bind <222> (1)..(24) <223> Sequence of
t he oligonucleotide Hnd-111 to the anplification of the capsid protein of

<2129>9“§\§§Ybsaf%§°é%§ncgt%tetg‘\?;"?%‘%sgtg%ﬁf{?&S%é%ttgtgﬁé’ﬁgc e <222§2(12)> . .1(()32_;)1 122%5
cl folddle SERUANEE EhRoPR aﬁasgg&g%cg@a abfs Drgigin 115 POC1 in the

asm gagagga Ycattat cac ggat ccat ga

323?8?% B R e gﬁ[‘@@%“f?&%éi Loctc tcaggecang
Or g AUA-I0 LR liasag) A <l o ot
%ﬂggéﬁgﬁ% YBARSRRA fgfifhe ddeBeRRAE Jhalt@PRbGiAgk 968 agaagg aaaagataaa agctt

attggtgccc ttaaacgcect ggggtaatga ctetctaget tgaggceatca aataaaacga 1080

aaggctcagt cgaaagactg ggcctttcgt titatctgtt gtttgteggt gaacgctctc 1140

ctgagtagga caaatccgcc getctagage tgectegege gtticggtga tgacggtgaa 1200

aacctctgac acatgcagct cccggagacyg gtcacagctt gtctgtaage ggatgeceggg 1260
20 agcagacaag cccgtcaggg cgcgtcageg ggtgttggeg ggtgtegggg cgcagecatg 1320

acccagtcac gtagcgatag cggagtgtat actggcttaa ctatgcggcea tcagagcaga 1380

ttgtactgag agtgcaccat atgcggtgtg aaataccgca cagatgcgta aggagaaaat 1440

accgcatcag gegetcttce gettectege teactgacte getgegceteg gtetgtegge 1500

tgcggcgage ggtatcaget cactcaaagg cggtaatacg gttatccaca gaatcagggg 1560
30 ataacgcagg aaagaacatg tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg 1620

ccgegttget ggegtttttc cataggctee gecececetga cgagceatcac aaaaatcgac 1680

gctcaagtca gaggtggega aacccgacag gactataaag ataccaggceg tttceccctg 1740

D
i

gaagctcect cgtgegetet cetgttcega cectgecget tacecggatac ctgteegect 1800
ttcteectte gggaagegtg gegcetitctc aatgctcacg ctgtaggtat ctcagttcgg 1860

40  tgtaggtcgt tc.gctccaag ctgggetgtg tgcacgaacc ceeegttcag cecegaccget 1920
gcgccttate cggtaactat cgtcttgagt ccaacceggt aagacacgac ttatcgccac 1880
tggcagcagc cactggtaac aggattagca gagcgaggta tgtaggeggt gctacagagt 2040
tcttgaagtg gtggectaac tacggctaca ctagaaggac agtatttggt atctgegete 2100
tgctgaagcee agttaccttc ggaaaaagag ttggtagcetc ttgatccgge aaacaaacca 2160

50 ccgetggtag cggtggatttt tttgtttgca agcageagat tacgcgcaga aaaaaaggat 2220
ctcaagaaga tcctttgatc ttttctacgg ggtctgacge tcagtggaac gaaaactcac 2280

gttaagggat tttggtcatg agattatcaa aaaggatctt cacctagatc ctittaaatt 2340

w
wn

aaaaatgaag ttttaaatca atctaaagta tatatgagta aacttggtct gacagttacc 2400

aatgcttaat cagtgaggca cctatctcag cgatctgtct atttegttca tccatagetg 2460
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<210> 11 <211> 112 5 <212> PRT <213> Dengue virus <220> 10 <221> CHAIN
<222> (1)..(112) <223> Am noaci di c sequence corresponding to the protein
PDC-1 <400> 11 15 Met Arg Ay Ser Hs Hs His His HHs Hs Ay Ser Met Asn
Asn Gn 15 10 15 Arg Lys Lys Thr Ala Arg Pro Ser Phe Asn Met Leu Lys Arg
Ala Arg 20 20 25 30 Asn Arg Val Ser Thr Val Ser @ n Leu Ala Lys Arg Phe Ser

e Fidposedtrdo e e RbeheT el iRttt R, B8 T Aa iy Hle Lou
5 B SR B B T L e
Vi ?ut'?@%g%gggé&gég%g]agg%iiﬁ&gé%g&:(trﬁﬁ%%% atf%%@gtaN%gIE%ot i de sequence t hgt
a0 e R R R BN D Bk P15 {acaggaaag 60
16 t agaakidh thORFEAABRAGRIIAIRER GRAGS: ARG AM7PL L at cagagtacaa 120
ccggttccca acgatcaagg cgagttacat gatcccccat gttgtgcaaa aaageggtta 2820
gctecttegg tecteecgate gttgtcagaa gtaagttgge cgeagtgtta tcactcatgg 2880
. ttatggcagc actgcataat totcttactg tcatgccatc cgtaagatgc ttttctgtga 2940
ctggtgagta ctcaaccaag tcatictgag aatagtgtat gcggegacceg agttgetctt 3000
20  gcceggegte aatacgggat aataccgege cacatageag aactttaaaa gtgctcatca 3060
ttggaaaacg ttcticgggg cgaaaactct caaggatctt accgetgttyg agatccagtt 3120
cgatgtaacc cactcgtgca cccaactgat cttcagcatce ttttactttc accagegttt 3180
ctgggtgagc aaaaacagga aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga 3240
aatgttgaat actcatactc ttcctttttc aatattattg aagcatttat cagggttatt 3300
30  gtctcatgag cggatacata tttgaatgta tttagaaaaa taaacaaata ggggttccge 3360

gcacatttce ccgaaaagtg ccacctgacg tctaagaaac cattattatc atgacattaa 3420

cctataaaaa taggcegtatc acgaggecct ttegtcttca ¢ 3461

(3
w

<210> 7
<211> 300
<212> DNA
40 <213> Dengue virus

<220>
<221> gene
45  <222> (1)..(300)
<223> Nucleotide sequence that codes for amino acids | 1 to
100 of the capsid protein of Dengue 1 virus.

<400> 7
50  atgaacaacc aacggaaaaa gacggctcga cegtctttca atatgctgaa acgcgegaga 60

aaccgegtgt caactgtttc acagttggcg aagagatict caaaaggatt getctcagge 120
caaggaccca tgaaattggt gatggecttc atagcattce taagatttct agccataccc 180
ccaacageag gaattttgge tagatgggge tcattcaaga agaatggage gatcaaagtg 240

ctacggggtt tcaagaaaga aatctcaaac atgttgaata taatgaatag aaggaaaaga 300
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55 tatgaagggg acggctctcc atgtaagatc ccttttgaga taatggattt ggaaaaaaga 180
cacgtcttag gtcgcctgat tacagttaac ccgatcgtaa cagaaaaaga tagcccagtc 240 29
aacat agaag cagaacctcc attcggagac agctacatca tcataggagt agagccggga 300
caattgaaac tcaactggtt taagaaagga agttccatcg gccaaatgtt tgagacaaca 360
at gagaggag cgaagagaat ggccatttta ggtgacacag cc.tgggattt tggaagcctg 420
ggaggg 426 <210> 13 10 <211> 21 <212> DNA <213> Dengue virus 13 <220>

<221> r_bind <222> (1 ).,(21) <223> Sequence of the oligonucl eotide 5

for |ifcation of the regl on that codes for the am no acids 286 to 426

og t nlx_.gﬁ ope 20 protein of DEN-2 virus <400> 13 cttggatcca ttctgagaat g
< > 33 <212> DNA <213> Dengue virus 30 <220> <221>

prl mer b| n > (1)..(33) 35 <223> Sequence of the oligcnucleotide 3 for

t he arrpllflcatlon of the region that codes for the am no acids 286 to 426
of thegnvelope protein of DEN-2 virus 40 <400> 14 tgtggatcct cctcctaggc
;(; cca@ﬁgt&mqé;ablg,@ <210> 15 45 <211> 753 <212> DNA <213> Dengue virus 50

2022225 (1)..(26)

<223> Sequence of the cligonucleotide BamH-| to the amplification of the
capsid protein of DEN-1 virus.

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

<400> 9
aagctitctt tiectictat teat 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  gctegaccgt ctitcaatat gctgaaacge gegagaaacc gegtgtcaac tgtticacag 120
ttggcgaaga gattctcaaa aggattgctc tcaggccaag gacccatgaa attggtgatg 180
gecitcatag cattcctaag atttctagee atacceccaa cagcaggaat tttggetaga 240
tggggclcat tcaagaagaa tggagcgatc aaagtgctac ggggttticaa gaaagaaatc 300

tcaaacatgt tgaatataat gaatagaagg aaaagataaa agctt 345
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<221> gene <222> (1).,(753) <223> Nucl eotide sequence that codes for the
quinmeric protein pDC-2 Domil 55 <400> 15 catcaccatc accatcacgg atccaggctg
agaat ggaca aact acagct caaaggaatg 60 tcatactcta tgtgtacagg aaagtttaaa
at t gt gaagg aaat agcaga aacacaacat 120 30 ggaacaatag ttatcagagt acaat atgaa
ggggacggct ctccatgtaa gatccctttt 180 gagataatgg atttggaaaa aagacacgtc
ttaggtcgcc tgattacagt taacccgatc 240 (taacagaaa aagatagccc agtcaacata
gaaggcagaag ctccattcgg agacagctac 300 atcatcatag gagtagagcc gggacaattg
aaactg3actyoggttt aagaa aggaagttcc 360 10 atcggccaaa tgtttgagac aacaat gaga
ggagscgaagsrgaat ggccat tttaggtgac 420 acagcctggg attttggatc cctgggagga
ggateGaatHRGeangdaaa aaaggcgaga 480 agtacgcctt tcaatatgct gaaacgcgag
agaaaccgcg tgtcaactgt gcaacagctg 540 15 acaaagagat tctcacttgg aatgctgcaa
ggacgaggac cattaaaact gttcatggcc 600 cttgtggcgt tccttcgttt cctaacaatc
ccacgg@asag cagggat act gaaaagatgg 660 2t| ggaacgatca aaaaatcaaa agct at caat
gt ttigagagHAat t caggaa agagattgga 720 aggatgctga acatcttgaa caggagacgc taa
753 252523071136 <211> 250 <212> PRT <213> Dengue virus 30 <220> <221>
CHAI N235 AZdmabilik-seh@GRy coresbondifl ROM6 pitén eauence of PDC-2 Dom 111 35
<400> 16 H's Hs Hs HHs Hs Hs Gy ger Arg Leu Arg Met Asp Lys Leu Gn 1
5 10«4b9>40 Leu Lys Ay Met Ser Tyr Ser Met Cys Thr Gy Lys Phe Lys lie Val
20 25 30 Lys Qu lle Ala AQu Thr Gn Hs Ay Thr Ile Val lie Arg Val Gn 45
35 4Qetdrg Gly Ser His His His His His His Gly Ser Met Asn Asn GIn

1 5 10 15

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

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

Q]
wh

Leu Leu Ser Gly Gin Gly Pro Met Lys Leu Val Met Ala Phe ile Ala
50 55 60

Phe Leu Arg Phe Leu Ala lle Pro Pro Thr Ala Gly lle Leu Ala Arg
65 70 75 80
30
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

)
wn

<210> 12
<211> 426
40  <212> DNA
<213> Dengue virus

<220>
45 <221> gene
<222> (1)..{426)
<223> Nucleotide sequence that codes for DomB of the envelope
protein of DEN-2 virus

50 <400> 12
aggctgagaa tggacaaact acagctcaaa ggaatgtcat actctatgtg tacaggaaag 60

tttaaaatty tgaaggaaat agcagaaaca caacatggaa caatagttat cagagtacaa 120
55 tatgaaggyg acggctctce atgtaagate cotittgaga taatggattt ggaaaaaaga 180

cacgtcttag gtcgectgat tacagttaac ccgatcgtaa cagaaaaaga tagcccagtc 240
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Tyr
Leu
Val

Ay

Gu @y Asp Ay Ser Pro Cys Lys Ile Pro Phe Qu lie Met Asp 50 55 60 50
GQu Lys Arg His Val Leu Gy Arg Leu Ile Thr Val Asn Pro Ile 65 70 75 80
Thr G u Lys Asp Ser Pro Val Asn lie Gu Ala Qu Pro Pro Phe 85 90 95 55
Asp Ser Tyr lielielle dy Val Qu Pro Gy Gn Leu Lys Leu 100 105 110

31 Asn Trp Phe L%qst%L%sggqﬁlagSer Ser lie Ay Gn Met Phe Gu Thr Thr 115 120

125 taRARE egapa agstacAra toplago e #oegspIgeh AP Ala Trp Asp 5 130
135 OB 1E9%519gH 10993399 a AAECTAteY §-°aRR 0thigRINATICH #6-r g Lys Lys Ala Arg 145
150 155 160 10 Ser_ Thr Pro Phe Asn Met L Lys A u Arg Asn Arg Val Ser
Thr Sagasconn taengevag Seeir e RIBBGROTR PG hiag ae Bt e Gy Mt Leu G n Gy
A?'g 180 185 190 15 Ay Pro Leu Lys ﬁu Phe Met Ala Leu Val Ala Phe Leu Arg
Phe 85999195 200 205 Thr lie Pro Pré<hr Ala Gy lle Leu Lys Arg Trip Gy
Thr Ile Lys 20 210 215 220 Lys Ser Lys Ala Ile Asn Val Leu Arg Ay Phe Arg
Lys >Ii] Ay 225 230 235 240 25 Arg Met Leu Asn Ile Leu Asn Arg Arg Arg
1?@5 gﬁl 210> 17 30 <211> 142 <212> PRT <213> Dengue virus type 1 35
< 205213@2% ACHAI N <222> (1)..(142) <223> Arninoacidi c seguence
correspan br?b%eWuPonB of the envel ope
15 <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
20 protein of DEN-2 virus

<400> 13

cttggatcca ttctgagaat ¢ 21
25

<210> 14

<211> 33

<212> DNA

<213> Dengue virus
30

<220>

<221> primer_bind

<222> (1)..(33)
35 <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
40  <400> 14

tatggatect cctectagge ticcaaaate cea 33

<210> 15
45  <211> 783

<212> DNA

<213> Dengue virus
50 <220>

<221> gene

i
wh

<222> (1)..(753)
<223> Nucleotide sequence that codes for the quimeric protein pDC-2 Domll|

<400> 15
catcaccatc accatcacgg atccaggctg agaatggaca aactacagcet caaaggaatg 60

tcatactcta tgtgtacagg aaagtitaaa attgtgaagg aaatagcaga aacacaacat 120

30



!

protein of DEN-1 virus 40 <400> 17 Arg Leu Lys Met Asp Lys Leu Thr Leu Lys
Gy Vval Ser Tyr vVal Met 1 5 10 15 45 Cys Thr Ay Ser Phe Lys Leu GQu Lys
GQu Val Ala Qu Thr Gn Hs 20 25 30 Ay Thr Val Leu Val G n Val Lys Tyr
Gu @y Thr Asp Ala Pro Cys 50 35 40 45 Lys Ile Pro Phe Ser Ser Gn Asp GQu
Lys Ay Val Thr Gn Asn Gy 50 55 60 55 Arg Leu Ile Thr Ala Asn Pro |l e Val
lie Asp Lys Qu Lys Pro Val 65 70 75 80 Asn lie AQu Ala Qu Pro Pro Phe Ay

9 Skl B Bl BB, o, U5 8 0 Lo

A Sgéhea%gé R e e L A PRV IR T
S RS BT e Al U2 (1) ()
V' r %a‘;(-’géta?l%%%@%g%%al:géftgl'a\é%ctlygéct Aﬁtﬂaé@é% algSh'agqu lS%H Lys Gy NE' Ser Tyr
10 atcggccaaa tgtitgagac aacaatgaga ggagcgaaga gaatggcecat tttaggtgac 420

acagectggg atttiggatc cctgggagga ggatccaata accaacgaaa aaaggcgaga 480

agtacgcctt tcaatatgcet gaaacgegag agaaaccgcg tgtcaactgt gcaacagetg 540

acaaagagat tcicacttgg aatgctgcaa ggacgaggac cattaaaact gttcatggee 600

cttgtggcgt tocticgitt cctaacaate ccaccaacag cagggatact gaaaagatgg 660
200  ggaacgatca aaaaatcaaa agctatcaat gttttgagag ggttcaggaa agagattgga 720

aggatgctga acatcttgaa caggagacgc taa 753

25 <210> 16
<211> 250
<212> PRT
<213> Dengue virus

30

<220>

<221> CHAIN

<222> (1)..(250)

<223> Aminoacidic sequence of PDC-2 Dom lll
35

<400> 16

His His His His His His Gly Ser Arg Leu Arg Met Asp Lys Leu Gin
1 5 10 15
40
Leu Lys Gly Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys lie Val
20 25 30

Lys Glu lle Ala Glu Thr Gin His Gly Thr tle Val lle Arg Val Gln
45 35 40 45

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

50 Leu Glu Lys Arg His Val Leu Gly Arg Leu lle Thr Vat 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
55 ‘
Gly Asp Ser Tyr lle lle lle Gly Val Glu Pro Gly Gin Leu Lys Leu
100 105 110

31



Cys Thr Asn Thr Phe Val Leu Lys Lys G u Val Ser
el ) Thr..He e llL.ocl) ) T\Ir I\/c

Au Thr G n H's

Lys Ile Pro Phe Ser Thr GAsp Gy Gn Gy Lys Ala Hs Asn Gy
Arg Leu Ile Thr Ala Asn Pro Val Val Thr Lys Lys Qu du Pro Val

Asn || h nlle Val Ile Ay
IIeA@;rf%he Iﬂts;%y div{er% hgﬁ@”&% P?r hrﬁs Lys Ay Ser Ser
IIeGy ys Met eGuAIaThr AIaArgGyAIaArgArgMet Al a

130

20 25 30

50 55 60 40
65 70 75 80
85 90 95 4
100 105 110
50 115 120

21 S OLsR U058 N%@"\'Ae%ﬂé%fﬁ@@ﬁ”ﬂ@%@”v. fus type 4 5 22205 <221>

CHAI N <222> (1) .(142) < 23> Am noaci di ¢ sequence corresponding to Dom B of

th
A g ?ﬁg‘éﬁ{_&;ﬁ%eu @l%@éﬁy‘ @Sé %fgr %ﬂ\hﬁr} Mi\rgfé L%@L)%‘WQR

9 Lys Val

1Val deyshrirb Pék Wsoet Lb@Lfd ArgAlia AR RsriXg vaR8eStnr40 45

165 170 175

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
20 210 215 220

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

25 Arg Met Leu Asn lle Leu Asn Arg Arg Arg
245 250

<210> 17
30 <211> 142
<212> PRT
<213> Dengue virus type 1

35 <220»
<221> CHAIN
<222> (1)..(142)

<223> Aminoacidic sequence corresponding to DomB of the envelope

protein of DEN-1 virus
40

<400> 17
Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly Val Ser Tyr Val Met
1 5 10 15
45 '
Cys Thr Gly Ser Phe Lys Leu Glu Lys Glu Val Ala Glu Thr Gin His
20 25 30
Gly Thr Val Leu Val GIn Val Lys Tyr Glu Gly Thr Asp Ala Pro Cys
50 35 40 45

Lys lle Pro Phe Ser Ser Gin Asp Glu Lys Gly Val Thr GIn Asn Gly
50 55 80

S5 Arg Leu lle Thr Ala Asn Pro lle Val lle Asp Lys Glu Lys Pro Val
65 70 75 80

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

32

Arg Met Qu Lys Leu
15 Cys Ser Ay Lys Phe Ser
Ile Asp Lys Gu Met Ala GQu Thr Gn Hs 20 25 30 Ay Thr Thr Val

Val Lys



Lys
el

Val Prolle Gu Ile Arg Asp Val Asn Lys Qu Lys Val vVal Gy 50 55 60 25
Lle dle Sar Sor . JThr Brodgll Ala Gl Asn Thr ASuefbeetal.L0r .65 70 75 80

Asn
Val

110
120
140

t5he
Asp
Ay
Thr
Val

@y
Au

15

30

35

40

45

He Qu Leu Qu Pro Pro Phe Ay Asp Ser Tyr Ile Val Ile Ay 85 90 95 40
Gy Asn Ser Ala Leu Thr Leu His Trip Phe Arg Lys Ay Ser Ser 100 105
Ile GI%SLys Met g he G u E%r Thr Tyr Arg Gy Ala Lys Arg Met Ala 35 115
125 lie Leu Ay u Thr a Trip Asp Phe Ay Ser val Ay Ay 130 135
40 <210> 20 <211> 749 <212> PRT 45 <213> Dengue virus type 1 <220>

<2213, @TW_;IU LESE%%_%;,(L gki%éé%%ﬁl\/%??% GQ%F@EP sequence corresponding to

pr otejon H's Hs Hs Hs Hs Hs Ala Met Val
Lys Arg Met Ala 1 5 10 15 55 Leu Val GQu Leu Lys Val Pro Asp Ile Qy

14 Sy Qéidemelal, s prr 29 REGANBAY g il a Val Gu Val Asn val Gy Asp
Ile1®™ a Val Asp Asp 34 5 Thr Leu Il e Thr Leu Asp Leu A u Mt Asp
Pro Ala Gu Val Ala 5 50 55 60 Ay Val Val Lys Qu Val Lys Val Lys Val

IBSIBULYIP ALY BhrIRE T Alsp B G SER 118Gy 1GyA Yy Gy Leu Ile Val Val Val Qu A a
GpoThr Al a13d a Al a Rgo

<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 Hle 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 Giu Glu Pro Val
85 70 75 80

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

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

l\é Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg Arg Met Ala
115 120 125

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

<210> 19
<211> 142

33



[

85 90 95 Lys Ala Glu Ala Ala Ala Ala Pro Ala Gn Qdu Ala Pro Lys Ala Ala

“Qu VaI Leu G ” Gy Gy Pr oG y d y yrSer AI a
Ala 20 130 135 140 Phe Ala Ala Ala Asp Qu Gy Leu Lys Val Ala He Val Gu
Arg é}g{é géﬁ_S 150 155 160 25 Lys Thr Leu Ay Gy Val Cys Leu Asn Val Ay Cys

I1e 65170175AIaLeuLequsAsnAIaAIaVaI Ile Asp G u Val
Arg gﬂgﬁwus %6 4185 190 ,30 Ala Asn Gy Ile Lys Tyr Pro Gu Pro Qu Leu
Asp Ile Asp Met Leu 195 200 205 Arg Ala Tyr Lys Asp Gy Val Val Ser Arg Leu
hr Gly Leu Ala 35 210 215 220 Ay Met Ala Lys Ser Arg Lys Val Asp Val
Ie< P:'@l%d p Ay Gn 225 230 235 240 40 Phe Leu Asp Pro H's His Leu GQu
VaI lt Ala Ay Asp Ala 245 250 255 Tyr Au Gn Ala Ala Pro Thr Ay
Cys Ilelle Ala Ala Ay
Ser gggmi Elc\é% C@ cgngsdlyﬁﬁm %0680@%0@%80 @gtgAé’ro Gu Asp Pro Arg llelle
er a Leu Ala Leu Lys 50 290 295 300 Gu Val Pro Gy Lys Leu

Leul4 I1eGy Gy Ay Ilelle Ay Leu 305 310 315 320 55 Gu Met dy Thr
Val Tyr Ser Thr Leu Ay Ser Arg Leu Asp Val Val 325 330 335 Gu Met Met Asp

Gy (Levaley Mat BIUT % LBL RSP LAY QyARR SkEHMRF MeyS 35 340 345 350
1 5 10 15

IS
Cys Ser Gly Lys Phe Ser lle Asp Lys Glu Met Ala Glu Thr Gin His

20 25 30
Gly Thr Thr Val Val Lys Val Lys Tyr Glu Gly Ala Gly Ala Pro Cys
20 35 40 45
Lys Val Pro lle Glu lle Arg Asp Val Asn Lys Glu Lys Val Val Gly
50 55 60
25  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 80 95
30
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
35 115 120 125
lle Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser Val Gly Gly
130 135 140
40
<210> 20
<211> 749
<212> PRT
45  <213> Dengue virus type 1
<220>
<221> CHAIN
<222> (1)..(749)
<223> Aminoacidic sequence corresponding to the protein PLH3.
50
<400> 20
Met Gly His His His His His His Ala Met Val Asp Lys Arg Met Ala
1 5 10 15
55

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

34



Val Trp Gn Lys Gn Asn Qu Tyr Arg Phe Asp Asn Ile Met Val Asn 355 360 365
B Thr Lvs. Thr. Val Al g \: Val Thr 370 .375

380 Phe Gu Ay Al a Asn | Pro Gn Arg Tyr Asp Ala Val 10 385
390 395 400 Leu VaI Ala Al a Gly Arg Ala Pro Asn Gy Lys Leu Ile Ser Ala G u

405 410 415 g Val Thr Asp Arg Gy Phe Ile Gu Val Asp
Lys ”ezi‘gg' 1&% GALSMEIC’S‘SH \K%S A?Ll'ﬁ’ leﬁrle,&é%\‘%’ﬁisf’ﬁﬁ?) Hs Ile Tyr Alalle Ay Asp lle
440 445*%0 @y &

Val 4 Pro Met Leu Ala His Lys Ala Val Hs Qu Ay His
VaI 5 55 46 H's Lys Ala Tyr Phe Asp Ala Arg
\/al geu %ﬂl{é‘g 5”7893 @%ﬁﬁpﬁé’?ﬁ%éﬂ&%ﬁf r Thr Ser Pro Au Val Ala Trp
Val yGIuT 48549&49530GuLeuSerAIaLysAIaSerGiyArgLysIIe
Thr AIaSerGyArgAIaIIeAIaAsn
GI y %i%maﬂés@uﬁﬁﬂys ngga@%%ﬁgéeghl ys Leu Ile Phe Asp Ala G u Thr

gIIeIIeGIyGIy 530 53 540GIyIIeVaIGIyProAsnGIyGIyAspNEt

6p..Ala Ile Au Mt Ay Cys Asp Ala
%&Iyﬂeﬂl%@)al}%{ ﬁ%ﬂ] 'CI\I?QSI%&? ﬁ@%\gﬁs@g@%%%g 45 Pro H's Pro Thr Leu Ay Gu
SerIIeGIy I\/btAIa aGIu Ala 580 585 590 Leu Ay Thr Cys Thr Asp Leu
ProP 00,605 50 Leu Lys Met Asp Lys Leu
Lﬁ/g%a%l[] A@’/&la\/a s @ Iu@LaQ’r&?ng@ Wa y p Ly

15

er

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
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 ThrLeu 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
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 Giu Lys Lys lle Val Ala Phe Lys
260 265 270
45
Asn Cys lle 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
50 290 295 300

Glu Val Pro Gly Lys Leu Leu lie 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

35



610 615 620 Thr Ay Ser Phe Lys Leu Qu Lys Gu Val Ala Qu Thr Gn Hs Qy

QIS Lys 645 650 655 36 IIe Pro Phe Ser 5er Gn Asp Qu Lys Ay Val Thr Gn
Asn Gy Arg 660 665 670 5 Leu Ile Thr Ala Asn Pro Ile Val Ile Asp Lys Qu

Lys Pro Val. Asn 680685#IeGIuAIaGIuProProPheGIyGIuSer Tyr Ile
Val Val éa%QAla 6 695 70039 Gy Qu Lys Ala Leu Lys Leu Ser Trp Phe Lys

Lys 071 0 t Phe Qu Ala Thr Ala Arg Ay
Al a \gariyrrp b Lﬁ/@t&I A@Jésgn ﬂuolsyr gﬁ'&%g%’%“f%&t‘%?@sy Asp Thr Ala Trp Asp Phe vy
Ser IIe y €] y 0 745 207<210> 21 <211> 749 <212> PRT <213> Dengue

Vi T Ug, tyoen3, \%%(PEPEO{‘;% %b Vafi%é\gal (”’lﬂ) .(749) 30 <223> Am noacidic

sequeng corres:pg <400> 21 Met Ay H's Hs Hs
Hs H's Hs A a Mt VaI p Lys Arg Met Ala 1 5 10 15 35 Leu Val du Leu

Lys I I 20 25 30 Ile Ile Ala Val
ggy ﬁ@ﬁﬁﬁy@%&* Aia %s%é}?ﬁ“ ieﬁb%ig@if"*s p'aﬁﬁ 40 35 40 45

Leu Val Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu ile Ser Ala Glu

405 410 415
15 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
20
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
25 465 470 475 480
Pro Gly Val Ala Tyr Thr Ser Pro Glu Val Ala Trp Val Gly Glu Thr
485 490 495
30 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
35
Phe Thr Lys Leu lle Phe Asp Ala Glu Thr Gly Arg lie lle Gly Gly
530 535 540
Gly lie Val Gly Pro Asn Gly Gly Asp Met lle Gly Glu Val Cys Leu
40 545 550 555 560
Ala lle Glu Met Gly Cys Asp Ala Ala Asp lle Gly Lys Thr lle His
565 570 575
45  Pro His Pro Thr Leu Gly Glu Ser lle Gly Met Ala Ala Glu Val Ala
580 585 550
Leu Gly Thr Cys Thr Asp Leu Pro Pro Gin Lys Lys Lys Gly Ser Arg
595 600 805
50 :
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
55 625 630 635 640

Thr Val Leu Val Gln Val Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys
645 650 - 655

36



i

Thr Leu Ile Thr Leu Asp Leu u Met Asp Val Pro Ala Gu Val Ala 50 55 60 45
Loy Nal. Val Lys Gu Val Lvs.Mal Lys Val Av Asp Lvs lle.Ser Gu 65 70 75 80
Gy @Ay Leu lle vVal vVal Val Qu Ala Gu Ay Thr Ala Ala Ala Pro 85 90 95 50
Lys Ala Gu Ala Ala Ala Ala Pro Ala Gn Qu Ala Pro Lys Ala Ala 100 105 110
Ala Pro Ala Pro Gn Ala Ala Gn Phe Gy Gy Ser Ala Asp Ala Qu 55 115 120
125 J‘%E ﬁbs Val_. val VvVal Lleu dy Ay dy Pro Ay Ay Tyr Ser Ala Ala 130 135
140 BreC A% SRl N %@%;&mﬁ,‘y \@‘J%L@lﬁ' ASPSINVAIG Ala’ Ile Val Gu Arg Tyr 145
150 155 180 5 Lys PAP Leu G §'Gy val Cys Leu Asn Val Gy Cys Ile Pro Ser
Lys , 16 7Q,.175 Leu H s n Ala Val Ile Asp Qu Val Arg His Leu
A?/a Lel%%%%%aléﬁg qﬂk}}?ﬂgé"gﬂt{ﬁff @Qiﬁ/élr '"AP0 @ u Pro Gu Leu Asp Il e Asp
Met Leu 95 200 5 Arg APE Tyr Lys Asp Gy Val Val Ser Arg Leu Thr Ay Ay

rop & QudRetAeBigto o oS et it o 1S s (el G val ser Lo

Asp
iI'(PrAIaGIyAsp a 245 0 255 Tyr Qu Gn Ala Ala Pro Thr Gy G u Lys Lys
e

Thr ?E?;G'é‘éﬁs B Lclstls 102008 Pﬁégggéqa?é%é%‘?'&'skepftaAfgal e 1 Te Ap Sor Ser

Gy a Leu Ala Leu Lys 30 290 300 u VvVal Pro Gy Lys Leu Leu lle lle
Ay EWySvet PhEGl Ba By Aty GRPRa MO AR e
15 725 730 735

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

740 745

20

<210> 21

<211> 749

<212> PRT

<213> Dengue virus type 3
25

<220>

<221> CHAIN

<222> (1)..(749)
30 <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

lie ile Ala Val Glu Val Asn Val Gly Asp Thr lle Ala Val Asp Asp
40 35 40 45

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

45 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 Giu Ala Glu Gly Thr Ala Ala Ala Pro
85 90 85
SO
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
55 115 120 125

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

37



35 Uu Met Gly Thr Vai Tyr Ser Thr Leu Gy Ser Arg Leu Asp Vval Val 325 330
‘ A

o
“n

30

o
i

40

55

Leu Val Lys 340 345

nLys G PheAsp Asnl le Met Val Asn 355

365 Thr Lys Thr Vai Ala Val Gu Pro Lys Qu Asp Ay Val Tyr Val Thr -i5
375 380 Phe Gu Gy Ala Asn Ala Pro Lys Qu Pro Gn Arg Tyr Asp Al a Val

VaI Ar a Pro Asn Gy Lys Leu lie Ser
@QAéfg%%p Ag %llg%#{/ Q\%IA‘%%QXP&'%QQVTN Asp Arg Ay Phe Ile u Val
Lys 4204 43055 nl\/bt ArgThr Asn Val Pro His lie Tyr Ala lle Gy
erivak 6473@ 4 Jgg/ u Ala Hs Lys Ala Val Hs GQu
H#s Val 1u yﬁé C§} ge %ﬁ‘ﬂ Yjﬁks% erlcgﬁa Gy Hs Lys Ala Tyr Phe Asp
Arg Val IIe 5 465 470 475 480 Pro Ay Val Ala Tyr Thr Ser Pro du Val
Nan_e\a'ftleuquf\ﬁMaNHVaI‘H@is A lea\régi SQeldl/Jd uSer Ala Lys Ala Ser Ay Arg
Ile Thgo Lys Al ayghsn P 10 Pro rpAIaAIaSer Ay Arg Ala Il e
Asn Ay Cys Asp Lys Pro 515 520 525 15 Phe Thr Lys Leu Ile Phe Asp Al a

Rhradd oty A6 gyd 1@ Prd @1Ghy EiYeu AFV1IORS ME0HE Y 11 e Val Ay Pro Asn Gy dy

Met ke Ay Gap Val Cypokeu 20 545 550 555 560 Ala Ile Au Met Gy Cys

Ala Ala Asp Ile @y Lys Thr Ile Hs 565 570 575 25 Pro His Pro Thr Leu

GraaIsayr LyserselGly Vetvahisar Atga &Gl i %3l GiLay 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 Vai Ala Phe Lys
260 265 270

Asn Cys lle 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 lle lle Gly Gly Gly lle lle Gly Leu
305 310 315 320

Glu Met Gly Thr Vai 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
370 375 380

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 Jle 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

38



580 585 590 Leu Gly Thr Q/s Thr Asp Leu Pro Pro G n Lys Lys Lys Ay Ser Arg
05 600 605 30 Leu L n U Lys Leu Lvs G v Met Ser Tyr Al a Met

' 610 615 620 Leu Asn Thr Phe Val Leu Lys Lys Qu Val Ser Qu Thr Gn H's
dy 35 625 630 635 640 Thr Ile Leu Ile Lys Val Qu Tyr Lys Ay GQu Asp Al a
Pro %’ ys 645 650 655 40 Ile Pro Phe Ser Thr AQu Asp Gy Gn Ay Lys Ala
Hi s G'GPyO MPbLeLB‘HG'*%‘S’S@?@)VE'éT'JS QlueGlyttis Mplf&Naasn Pro val Val Thr Lys Lys Gu
Gu DVaI Asn*3%75 680 ¥ 545IIeGuAIaGuProProPheGyGuSer Asn
Ile 690 695_700 LsAIaLeuLysIIeAsnTrpTyr Arg
Iéy gy%@?n gé%/A:ang!y ?Ai Tiohe p%A@ Gs Met Phe Gu Ala Thr Ala Arg

y Arg Ao Met Ala 725 0 735 55 Leu Gy Asp Thr Ala Trp Asp Phe
Ay 1> 749 <212> PRT <213> Dengue
Vi rugf%?,‘ﬂa‘ ﬂaé-y%%o%er é@%@% Qlébé% G"(’% .(749) 10 <223> Ani noaci di c

sequence correspondl n to Pl D3.7" <400> 22 Met Gly Hs Hs Hs Hs Hs Hs Ala

Ile é‘m ﬁ‘% hysl-)/gﬁgaogftG@lﬁ‘?’gé%éHelTh? L}QA%@\S'H%}@VN Ju Leu Lys Val Pro Asp

Pro Trp Ala Ala Ser Gly Arg Ala lle Ala Asn Gly Cys Asp Lys Pro
515 520 525
15
Phe Thr Lys Leu lie Phe Asp Ala Glu Thr Gly Arg lie lle Gly Gly
530 535 540

Gly lle Val Gly Pro Asn Gly Gly Asp Met lie Gly Glu Val Cys Leu
20 545 550 555 560

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

25 ProHis 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
595 800 805
30
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
35 625 . 830 635 640

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

40 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
875 680 685
45 :
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 lie Asn Trp Tyr Arg Lys Gly Ser Ser lle
50 705 710 715 720

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

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

-39



20 25 30 20 lie Ile Ala Val Qu Val Asn Val Gy Asp Thr Ile Ala Val Asp Asp
35 40 45 Thr Leu lie Thr Leu Asp Leu Gu Met Asp Val Pro Ala Qu val Ala 50
55 60 ?5 @y Val Vval Lys Qu Val Lys Val Lys Val Gy Asp Lys lie Ser Qu 65
70 75 80 Ay Ay Leu Ile Val Val Val GQu Ala Gu 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 | >]% 35 Ala Pro Ala Pro Gn Ala Ala Gn Phe Ay Gy Ser Ala Asp Ala
Guﬁ;s 20 125 Tyr Asp Val Val Val Leu Ay Ay Ay Pro Ay @y Tyr Ser Al a
Ala<12:l1 Q%gu%g}@ﬁd{g P)?Le Ala Ala Ala Asp Gu Gy Leu Lys Val Ala lle Val Qu
Arg Tyr 185 160 Lys Thr Leu Ay Ay Val Cys Leu Asn Val Ay Cys Ile
ro Ser Lys 45 165 170 175 Ala Leu Leu H's Asn Ala Ala Val Ile Asp du Val
Arg Hog.Leu Ala 180 185 190 50 Ala Asn Gy lie Lys Tyr Pro Gu Pro GQu Leu
Asp li-e, AspyMet Leu 195 200 205 Arg Ala Tyr Lys Asp Gy Val Val Ser Arg Leu
Thr 425%5/;%_)(74@ u Ala 210 215 220 55 Gy Met Ala Lys Ser Arg Lys Val Asp Val
I e > %?gj 1 O 40 Phe Leu Asp Pro H's Hs Leu Qu
1\(/)Ial %GZP LeuIn r‘%%‘u%é& %g%é,%\ a%gﬁg'%go 255 Tyr Au Gn Ala Ala Pro Thr Ay
Gu lysslyss Ile Val Ala Phe Lys 5 260 265 270 Asn Cys Ile Ile Ala Ala Gy
Ser Arg Val Thr Lys Leu Pro Phe Ile 275 280 285

Met Gly His His His His His His Ala Met Val Asp Lys Arg Met Ala

15 1 5 10 15 ,

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

20 lle lle Ala Val Glu Val Asn Val Gly Asp Thr lie 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

to
n

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

Gly Gly Leu lie Val Val Val Glu Ala Giu Gly Thr Ala Ala Ala Pro
30 85 90 95

Lys Ala Glu Ala Ala Ala Ala Pro Ala Gin Glu Ala Pro Lys Ala Ala
100 105 110

Y

D

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
40
Phe Ala Ala Ala Asp Glu Gly Leu Lys Val Ala lle Val Glu Arg Tyr
145 150 155 160

Lys Thr Leu Gly Gly Val Cys Leu Asn Val Gly Cys lle Pro Ser Lys
45 165 170 175

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

50 Ala Asn Gly lle Lys Tyr Pro Glu Pro Glu Leu Asp Ile 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

N
N

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

40



10 Pro Gu Asp Pro Arg Ile Ile Asp Ser Ser Ay Ala Leu Ala Leu Lys 290 295

200. Ay NMal Pro Ay lysekaldon. lle Ll e Oy GoeGaetladle Ay Ley 305 310
315 320 15 Gu Met Gy Thr Val Tyr Ser Thr Lau Gy Ser Arg Leu Asp Val Val
325 330 335 Gu Met Met Asp Ay Leu Met Gn Gy Ala Asp Arg Asp Leu Val Lys

VaI

20 SOSN8, 8 50 8 %

Thr 375 38 Phe Gu y Ala Asn Ala Pro Lys Qu Pro Gn Arg Tyr Asp

A aTyY@\u Gﬁn&ﬁa ﬁ%qué%r é%l%([ g@i’/‘s I\%al%ﬁ?ﬁgﬁ Gy Arg Ala Pro Asn Ay Lys Leu

Jle Ser Apa Gu 45 410410L

Ala Val Thr Asp Arg Gy Phe lle

G u Val Asp Lys 35 420 425 430 G n Met Arg Thr Asn Val Pro His Ile Tyr Al a
| | eadd ayysARMel Ai£AMadly séBﬁrgMé?Tﬂﬁgs{%uGra/P@erro Met Lei Ala His Lys Ala Val

H's Aprddy Hi s p¢dal

O Ala Gu Asn Cys Ala Ay His Lys Ala Tyr

Phe Asp Ala Arg Val Ile 465 470 475 480 45 Pro Ay Val Ala Tyr Thr Ser Pro
14 UPrV&j}uAb;ﬁPFBFA}gW@“leQS)zSS@BeernyAlélﬁ& Af0edPps G u Leu Ser Ala Lys Ala Ser Gy
Arg logs |l e ThrgsLys Al aspgn Phée 50 500 505510 Pro Trip Ala Ala Ser Ay Arg
Ala Ile Ala Asn Gy Cys Asp Lys Pro 515 520 525 55 Phe 'I hr Lys Lei Ile
PheGidsfl AlosGIELYs TdurLed e IRr@ly BieGlylie ieary &y 530 535 540 Gy Ile Val Gy Pro
Asmi@@Ey Ay Asp Met I1®sdy Guasval Cys Leu 41

15

40

45

50

55

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

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

Val Trp Gin Lys Gin Asn Glu Tyr Arg Phe Asp Asn ile 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 Gln 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

Giu 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 ile lie Gly Gly
530 535 540

Gly lle Val Gly Pro Asn Gly Gly Asp Met lle Gly Glu Val Cys Leu

4



[

545 550 555 56G Ala Ile Qu Mt Ay Cys Asp Ala Ala Asp lie Gy Lys Thr lie
H.s. .5 565 570 575 Pro Hes=Rro Thr leu dv Gl

Val Ala 580 585 590 10 Leu Ay Thr Cys Thr Asp Leu Pro Pro G n Lys Lys Lys
Gy Ser Lys 595 600 605 Val Arg Met Qu Lys Leu Arg Ile Lys Ay Met Ser Tyr
Thr5 t Cys ég 0 615 620 f5 Ser %Ely Lys Phe Ser Ile Asp Lys Qu Met Ala Qu
Thr @ n Hi s 625 630 635 64G°thr Thr val Val Lys Val Lys Tyr Gu Gy Al a
Gy Ala Pro QIS Lys 20 645 650 655 Val Pro lle Gu lie Arg Asp Val Asn Lys
Au,Lys 0 670 5,1 Ile Ser Ser Thr Pro Leu Ala Qu
és A"?’K‘?Gkg %@ly ﬁ\?%gg l%%%@% I'e Gu Leu Gu Pro Pro Phe Ay Asp
er Tyr |1 VaI Val 695 700 30 Ay Asn Ser Ala Leu Thr Leu H's

Trp r 720 Gy Lys Met Phe Gu Ser Thr
PR %S%&%@“@gy Gﬁeéerﬁg G'@Agg“ﬁég‘%éé%%‘g&%3o 735 leu Gy Qu Thr Ala Trp
Asp Phe 'y Ser Va Ay Gy 740 745 40 <210> 23 <211> 750 <212> PRT <213>

< I <R22> (1),.(750) 50 <223>
TR e 109 o8 BRI R ) He (1. (750

Val Arg Met Glu Lys Leu Arg lle Lys Gly Met Ser Tyr Thr Met Cys
610 815 620

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
20 645 850 655

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

(g
A

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

lle 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 ile
705 710 715 720

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

()
wh

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

40

<210> 23

<211> 750

<212> PRT

<213> Dengue virus type 2
45

<220>
<221> CHAIN
<222> (1)..(750}
50 <223> Aminoacidic sequence corresponding to PLL3.
<400> 23

Met Gly His His His His His His Ala Met Val Asp Lys Arg Met Ala
55 1 5 10 15

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

42



<400> 23 Mt Qy Hs Hs Hs Hs Hs Hs Ala Met Val Asp Lys Arg Met Ala 55
1510 15 Leu Val Qu Leu Lys Val Pro Asp lie Ay Gy Hs Qu Asn Val Asp
20 25 30 42, Ile lle Ala Val Qu Val Asn Val Ay Asp Thr Ile Ala Val Asp Asp
35 40 45 5 Thr Leu Ile Thr Leu Asp Leu Qu Met Asp Val Pro Ala Gu Val A a
50 55 60 Gy Val Vval Lys Qu Val Lys Val Lys Val Gy Asp Lys Ile Ser Qu 5
70 75 80 10 Ay Ay Leu Ile Val vVal Val Qu Ala Qu Ay Thr Ala Ala Ala Pro
85 90 119%idhys Al alGisH VAl @lyAMsp #NraeAlaa/d?m@pAls@ Gn Gu Ala Pro Lys Ala Ala |5
100 10%5110 Ala 4o Ala Pgim Gn Ala Ala Gn Phe Gy Gy Ser Ala Asp Ala Gu
115 120 125 20 Tyr Asp Val Val Vval Leu Gy Ay Ay Pro Ay Ay Tyr Ser Al a
Al a Thi B4k 136 r L0 ABhee AGRL MkiBAY \aal RspAIIGI Ghyaldeu Lys Val Ala Ile Val Gu Arg
Tyr 4@5 150 155 160 256fys Thr Leu Ay Ay Val Cys Leu Asn Val Ay Cys lle
Pro Ser Lys 165 170 175 Ala Leu Leu His Asn Ala Ala Val Ile Asp Ju Val Arg
Hi s AlpValAlaalys3Blu VA0LYyE8G! LROVAIGHY Asmily@Elle Jdr&llbys Tyr Pro A u Pro A u Leu Asp
Il ebSAsp Met Meu 195 7200 205 38 Arg Ala Tyr Lys Asp Ay Val Val Ser Arg Leu
IThr Ay Ay Leu Ala 210 215 220 Ay Met Ala Lys Ser Arg Lys Val Asp Vval Ile
G n G GlyAsp lIE&\pl \Gilivat GREAIZ S BBRSTHR A M@ ARMEoLeu Asp Pro His His Leu G u Val
Ser Leu Th85 Ala A yS%Asp Ala 9345 250 255

Lys Ala Glu Ala Ala Ala Ala Pro Ala Gin Glu Ala Pro Lys Ala Ala
(s 100 105 110

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

20 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

145 150 165 160
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
30 180 185 190
Ala Asn Gly lle Lys Tyr Pro Glu Pro Glu Leu Asp lle Asp Met Leu
195 200 205
35 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
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
45 260 265 270

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

S0 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
55
Glu Met Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu Asp Val Val
325 330 335

43



Tyr
270
285
295
310
Val
Val
Val
Tyr
Tyr
Leu
Phe
Al a
Val
Al a
Pro
Ser
Arg

15

35

40

45

35

Gu Gn Ala Ala Pro Thr Gy GQu Lys Lys Ile Val Ala Phe Lys 45 260 265
Asn Cys Ile lle Ala Ala Ay Ser Arg Val Thr Lys Leu Pro Phe Ile 275 280
50 Pro Gu Asp Pro Arg Ile He Asp Ser Ser Gy Ala Leu Ala Leu Lys 290
300 u val Pro Ay Lys Leu Leu llelle Gy Ay Ay Ilelle Ay Leu 305
315 320 55 Gu Met Ay Thr Val Tyr Ser Thr Leu Ay Ser Arg Leu Asp Val

N 335,43 t Asp G e t Gn Ay Ala Asp Arg Asp Leu
%@Jﬁeéﬁgp‘éﬁély %{Iéﬁbﬂé aﬁsﬁryiggﬁx%t%% U Tyr Arg Phe Asp Asn |le Met
Asn 355 360°385 Thr LyS Thr val Ala Val Qu Pro Lys u Asp Ay Val
|- T Ala Pro Lys Qu Pro Gn Arg
\\,@pTgp &ngﬁgeﬁr%%fagé%ga&%wé{ﬁ%A a dy Arg Ala Pro Asn @y Lys
u

Ile Ser Ala 405 410415 1S Lys Ala Gy Val Ala val Thr Asp Arg Ay
e vOrHr YalaAsh diy d Q513 A2p BROV AP tr,Arg Thr Asn Val Pro His Ile Tyr
|00y ASpshe Gt e, 0435 440 445%%@?? Pro Met Leu Ala H's Lys Ala
Hs AQu Ay Hs Val Ala 450 455 460 25 Ala Gu Asn Cys Ala Ay His Lys
BYE clgy ARPadN Ba AraLNabIu & Giflg 19/ RsgtA3 VABO Pro Ay Val Ala Tyr Thr Ser
G Val ” Alggg Tr paVaﬂgsgga%/uGru m’%’é THeRER VIS 50 au Lea Ser Al 4 Lys Al a
Gy Arg Lys Ile Thr Lys Ala Asn Phe 500 505 510 Pro Trp Ala Ala Ser Ay
Bl availag Ab ORIy A PrdXxsh 68RLy5Y8u [fE Qer 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
485 480 495

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 fle 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
530 536 540

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 lie 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 - B30 635 640

Gly Thr lle Val lie Arg Val GIn Tyr Glu Gly Asp Gly Ser Pro Cys
44



35 515 520 525 Phe Thr Lys Leu Ile Phe Asp Ala GQu Thr Ay Argllelle Gy
Gy 530 535 540 40 Gy Ile Val Ay Pro Asn Gy Gy Asp Met Ile Gy Qu Val

Cys Leu 545 550 e du MoV os aen ATy e—-a@-ytys
Thr Ile H's 565 570 575 45 Pro H's Pro Thr Leu Ay Qu Ser Ile Ay Mt A a
Ala Au Val Ala 580 585 590 Leu Ay Thr Cys Thr Asp Leu Pro Pro G n Lys Lys
Lys Gy Ser®Bsp 50 §8% 600 60855Arg Leu Arg Met Asp Lys Leu Gn Leu Lys Ay
Met Ser Tyr Ser I\/Et 610 615 620 55 Cys Thr Ay Lys Phe Lys Ile Val Lys Qu
Ile a“ P&e Hs 625 630 635 640 Gy Thr Ile Val Ile Arg Val G n Tyr
du %/ (QO P"S&“’r P’ésft‘y@ Gl ys A U@VﬁbL%@lyLys He Pro Phe Gu He Met Asp
leu Gu LY Aarg H S Leu &Y 5 660 665 670 Arg Leu Ile Thr Val Asn Pro
Ile 675 680 685 10 Asn Ile AQu Ala Qu Pro
Pro g@ Le%z{?ﬁsk}ai fﬁﬁleﬁﬁ‘ghlé V%Aiﬁ ¥er 592695 700 Val Gu Pro Ay G n Leu
Lys Leu n Trp Lys Ly y Ser Ser 705 710 715 720 15 1le Ay G n Mt

r g, Sl AIaL Ala 725 730 735 Ile Leu Ay Asp
e %H"erar“‘{!’;b' B FEb 9’“ SR @@elveé‘ymo 745 750 <210> 24 <211> 142
25 <2159 pRr <2? Dengue \9| rus type 2 <220>

Val Glu Pro Gly Gin Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser Ser
705 710 715 720

D

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

lle Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Leu Gly Gly
20 740 745 750

<210> 24
<211> 142
25 <212> PRT
<213> Dengue virus type 2

<220>
<221> CHAIN
30 <222> (1)..(142)
<223> Aminoacidic sequence corresponding to the DomB of the envelope
protein of DEN-2 virus.

<400> 24
35
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
40 20 25 30
Gly Thr lle Val lle Arg Val Gin Tyr Glu Gly Asp Gly Ser Pro Cys
35 40 45
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 lie Val Thr Glu Lys Asp Ser Pro Val
65 70 75 80
50 _
Asn lle Glu Ala Glu Pro Pro Phe Gly Asp Ser Tyr lle lle lle Gly
85 90 98
Val Glu Pro Gly GIn Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser Ser
55 100 105 110

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

45



<221> CHAIN 30 <222> (1). (142) <223> Ami noaci di ¢ sequence corresponding to
the DonB of the envelope  protein of DEN 2 432 Arg Leu Ar
Met Asp Lys Leu G n Leu Lys Gy Met  Ser Tyr Ser Met 1 5 10 15 Cys Thr dy
Lys Phe Lys Ile Val Lys Gu Ile Ala GQu Thr Gn H's 40 20 25 30 Ay Thr lIle
Val Ile Arg Val G n Tyr Glu Gy Asp Ay Ser Pro Cys 35 40 45 45 Lys Ile Pro
Phe Qu Ile Met Asp Leu Qu . Lys Arg H's Val Leu Ay 50 55 60 Arg Leu Ille
Thr ”?/érPUﬁéfrﬁSPer"HaeTf%spﬁﬁ‘FCéﬁféelly%l @ F¥ser Pro val 65 70 75 80 50 Asn Ile
Gu A" du Prd3Pro phe 331“%/ Asp Ser Tyr Ilellelle dy 85 90 95 Val Qu
Pro Gy Gn Leu Lys Leu Asn Trp Phe Lys Lys Ay Ser Ser 55 100 105 110 Ile
ély Gn Mt Phe Gu Thr Thr Met Arg Ay Ala Lys Arg Met Ala 115 120 125 45
Ile Leu Ay Asp Thr Ala Trp Asp Phe Gy Ser Leu Gy Ay 130 135 140 5 to
Lic. Manuel Sel man-Housein Sosa. Legal Representative. |5 CIGB. 20 46
CLAIMS 1. A pharmaceutical preparation characterized by being a vaccine
apabl e of inducing in the receiving organisma protective inmmne response
agai nst Dengue viruses and containing as immunizing antigen the capsid
protein of one of several Dengue virus serotypes.

Lic. Manue!l Selman-Housein Sosa.
Legal Representative.
15  CIGB.
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2. A pharmaceutical preparation according to claim1l, characterized by
containing the capsid protein of Dengue virus 1, 2, 3 or 4, alone, m xed or
conbi ned anong them 3. A pharnmaceutical preparation according to claima1,
characterized by containing the capsid protein mxed or conbined with
antigens capable of inducing a hunoral and/or cellular response. 4. A

phar macephyggl preparation according to clains | and 3, characterized by
containing the capsid protein mxed with one or several proteins identified
in the sequencing |ist as Sequence 20, Sequence 21, Sequence 22 and
Sequencge 23. 5. A pharnaceutical preparatiqn,accordjng to. clai | and 3,
char acr br 1 2 Py meGHRG aretaon e BATERE B tutr Tarcin Lendis ebinfyriss B he

genet i C@Eéi‘)’in%%r@ﬂﬁsnﬁ)ra SRVRLIM IBRUAHENEPOndetRA st TRAZhNvIRs HBAWAREAIAG a1 St
as Sequence 17, Sequence 18, Sequence 19 and Sequence 24. 6. A

phar macigumunizing prtigsa iz ¢apsid peaein il age eiseréral lAengbe virus Srotgpesnd 5
characterized by containing the capsid protein in aggregated or particul ate
form 7. A pharnmaceutical preparation according to clainms 1, 2, 3, 4, 5 and
6 char agt er i & gthaliiaceGOdHl FrépaiGion peardiac el eimal,l shadreepbdbyecoedlhigbehand an
oily or not oily adjuvant. 8. A pharmaceutical preparation according to

cl ai ms <e@psid progein of Dsngus vipng 172cherrh dlose mixgd Byconpingdpmongte@nt i ve or

t her apeuti ¢ agent agai nst the Dengue viruses, for oral, intranuscular,
subcut aneous, mnucosal or intravenous use. 47
3. A pharmaceutical preparation according to claim [, characterized by containing the

capsid protein mixed or combined with antigens capable of inducing a humoral and/or cellular

response.

4, A pharmaceutical preparation according to claims 1 and 3, characterized by containing
the capsid protein mixed with one or several proteins identified in the sequencing list as

Sequence 20, Sequence 21, Sequence 22 and Sequence 23.

5. A pharmaceutical preparation according to claims 1 and 3, characterized by containing
the capsid protein fused chemically or genetically to one or several sequences identified in the

sequencing list as Sequence 17, Sequence 18, Sequence 19 and 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, 5, 6 and 7 characterized by

being a preventive or therapeutic agent against the Dengue viruses, for oral, intramuscular,

subcutaneous, mucosal or intravenous use.
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