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dengue 2 virus infection in mice. Am J Trop Med Hyg. 1998. 58: 655-662).
35 Detailed description of the invention
In this invention is described the obtaining of chimeric nucleotide chains that when
introduced into an expression vector, give rise to chimeric proteins capable of inducing a
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pol ycl oﬁ gntglgoﬁlags )t/bi"t'hfgtgg{ F‘lgl"‘?to b%rgt’ﬁ%g HVAF DEN-1 ++ HVAF
DEN- 2 ++DENsRFragRey QHNN:E@ENPHPHW\FOEE NHVAF YRV HI\/AF SLV Mab 3H5 NT +++
*A total f d PLL3 was applied. The intensity of the signal
obt ai ne \%L-'s]%\%?mg gdrug?nﬁ+ to ++, ** HVAF were used 1:100 while the Mab
3H5 Ras kiguee 16, Qi@ﬂ"ﬁﬂ plerieqy <’:Lf0t'ﬂ)E4Q'a§mentEEEbtaEdﬂDﬁe Encephalitis virus. YFV:
Yel | ow F@Eﬂéﬂ’#régrﬁent%f\ﬁe eci’f%%eéﬁﬂélﬁ ofpeRRhal itis virus. NT: Neutralizing
speci fic-serot racterization of the antibody response
gener at eld-teyn: l@t?olﬂdft sraslened thateadifiep for the tirst 4feamin agids mthei MY RigteR- 35 ug
of purif s were bled after four
doses anﬂgqhé;#tﬁ%'?mbgd;&tgésw%n%f?t@éh ﬁé\gﬁ gmetégb%gitpggj%y ELI SA. Hi gh anti body
titers algENeastFragment afghecenyslons Reateingf PEN-“o reactivity was obtai ned
agaifist {pg: rd’e‘hkdr%%eﬁé&% rﬁl%,qttypes (table 12 and table 15). In addition, the
hemaggl uti nati o bition 1{)‘ assay was done and only positive titers
wer e f ouRi@uERyA2loningrirategy aidh éraawentta&b@q%bm Finally, the in vitro
neutr al i BANEATFrA§PaN Mk SIRBRPE Praidif ofBENLAI | zation titers of 1: 1280

agai nst DEN-2 wer e obtained (Pab |l e 14). No neutralization of the viral

i nf ect i oMDiasdehydi9aenassiMutent he rest of the serotypes (table 15). Using the
t hree tegiutira hBleohiﬁﬁ%trﬁte@ilté%tgﬁwmec' fic antibodies were detected ,
simlar of those obtained after the inmunization with the PLL2 protein. 20
Tabl¥0 12DENat; kfaagent of dhesenyglapa protedri PENrbm t he sera obt ai ned upon

| mmuni Z3bERB2 Frainét idorielofe pléHASTDERLS anti-DEN 2 (PLLS)Titers

anti - DEN- 2 -)11: 128 00 1: 100el128 000 _ -< 1: 100 -3> 1: 128 000<
1: 10041M@Jﬂ Gﬂﬁb'ét rpgengggsutant. 128 000< 1: 1006000 1: 64< 1: 1001 _ ~ ~ : 128
000 - I< 1: 100 18 8> 1: 128 000< 1: 10091: 128 000< 1: 10010>1: 128 000<

1: 100 TeRhmpPiEs -orFthiFGF@B(MW ¢ the sera fromthe aninmals inmmunized with
PLL3y5 MouseTiters by H* anti-DEN-2 (PLL3)Titers by H anti- DEN-2 PBS

C(-) 1> lgxAfdpiel. @gtja"ﬁggﬁpﬁﬁar 320< 1: 54> 1: 640< 1: 551:320<1:56> 1:
640< 1: 57> 1: 640< 1: >1: 640< 1: 591: 320< 1: 510> 1: 640< 1: 5 S *The
H titers were defined as the highest dilution capable of inhibiting the
hemaggl uti nati on of goose's erythrocytes agai nst 8 henaggl utination viral
units. Table 14. Viral neutralization assay with the sera of aninals

i mmuni zed with PLLS3.
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MouseNeutralizing titers anti- DEN-2 PLL3Neutralizing titers anti- DEN- 2
PBS C -1> 1: 1280< 1: 52> 1: 1280< 1: 53> 1: 1280< 1: 541: 640< 1. 55>1:
1280< 1: 56>1: 1280< 1: 57> 1: 1280< 1: 58> 1: 1280< 1: 591:640<1:510>1:
1280< 1: 5 10 * The neutralizing titers were defined as the highest
di lution of serum having 50% reducti on of the nunber of viral plaques.
Tabl e 15. Cross-reactivity assay agai nsé a{)l the viral serotypes by ELI SA
H and \EXAMPKE® Aatigeniq eharasterzatien @bFlbs ani mal s i muni zed with PLLS3.
15 M xt iR i bl eiftler Hy (t@neiognitiohSdy @ferart DEN- 1
DEN- 2 D&I—ESBBEE% ﬁa%ighs&lngtyasEﬂa%%t > 1 1285!? 0 < 1019100 3?5\/1 / 10 0 2
PLL3 < Ipolypionsl serara/qyopurine1meoerianal paiipdiasx 28 el G5 eV YR ISR 1H
ant i <DE ' 3H anti-DEN 4PLL3< 115>11320< 115< 1/ 5 5 Mxture
of Ne;JSt r%%nﬁg%ﬂa??gpﬁzi ngNeutral i zingNeutralizingsera *titers ***titers
***titers ***titers ***anti-DEN lanti - DEN-2anti - DEN- 3anti-DEN-41 PLL3< 1:
5>1: 12 ' L in rionceisHarand péiycidnal anfibddagh m xture was
f ormed gea%tlﬁpégé%é?’g;g&@&Tﬁgmﬁ titers were d%f;ycned as the highest dilution
capabl e of inhibiting the 10 hemaggl uti nati on of goose's erythrocytes
against 8 hemagglutination viral units *** The neutralizing titers were
defined as theAbsYHhest dilution of serum having 50% reduction of the nunber
of viral plaques. EXAVPISPedificityBt aPhthy of pLHL 15 The nucl eoti de sequence
that codifies for the amno acids from 286 to 426 of the envel ope protein
fromthe DEN 1HMARIs (S®EN-Id. No. +32) was anplified with the
ol igonucl eotides identified in the |ist of sequences as Sequence No.6 and
Sequence No.7 H\&Ft he DEW-2 viruststrain genotype (Chu M C., O Rourke
E.J., Trent D.WCenetic rel atedness anong structural protein genes of
dengue 1 virus HdARI ns. PEN®8n. Virol.1989. 20 70:1701-1712). The vector was
created by digestion of the pMLO8 His plasmd with Xba !l Bam NI, which
cont ai ns the nitMAot i de DEMNrdence that codifies for the N-term nal region of
the MDH and for a sequence of 6 histidines (Sequence No. 23). Upon
ligation, the ptidanti al BEconbi nants were anal yzed by restriction enzyme
di gestion and positive clones were 25 sequenced to check up the junctions.
Conpet ent cel | HNBA10 waifY transfornmed with the selected clone, called pLHL
(Fig. 4 and Sequence No. 33). Upon growi ng the colony in Luria Bertani (LB)
medi um a SDS- PIGEF of tI®-Vcel lul ar-lysate was done. As a result a 25 kDA
band was obtai ned, which accounted for 10% of the total cellular proteins.
The size of thdalr3%i nNIbt ai ned cdrresponded to the sum of the N-terninal
regildn ftAnotahef MDiHg30 purified Phl hmas apeliENbedhtensitnoffthe gigoat obtadad W DEN- 1
virus. Téelpted &bm wasti.ecogni zed i n | mmunobl otti ng by pol ycl onal
ant i bodi BHNIRAWwese tsedEN00 while the Mat 3HR wasaispirdiutign d: 1908t ei n was
denoni nat*&dEBEHIEquiRgy Uenmephaliis 3xirus. 2WFV: ESelpw Eever. visus.i Sl¥/at PRt dOUBhe
pr ot ei n Bh¢éphatits iugnb sNewjradizing speciimseA¥PE. coli strain transfornmed with
pLHJ|J5and grown at 37C was disrupted by French press. The reconbi nant
protein j : : ' ' dThe t he
Jre Hgﬂfggg I{égp%rﬁﬁc?QHH%t%tlnﬂ%%ré?htgﬁlgh%{hethfeqflmﬁsa?@icﬂ_)@t@d R

pel | et Isruption. Fromt ellet, the protein was.
ext r act erksuit chingidesawith theafagt thakths gleaed segien belergs t9iseretypra RelNsLREOHY e n,

was | oad C LI t r &2kC The;
fraction otﬂ%ﬁe%gav%/a%q{' ﬁ%”&ggﬁgﬁgﬁ'{%@gﬁséﬂg? g? ?ﬁg,%gh%'?g?gtyﬁﬁ %ollnurm
( Phar macdegreasing drdert RENrlesBENe3 amdCREN-4.078e anfibodiest apneraied BY R1BRM wi t h

I m dgyol ﬁé;viv%s%qgg gtegswqi%@i e %’3’ yng'rsarﬁt VRS ERSERRIRNTIRuh&R ARG &7 um

to final obtarn rotein int mul ation buffer (PBS). This,

pr epar at iesagnitisn ataltl Grothejatherrandgthe Mabs3hif had reactidiyripgeeds Thigvereaniion
charact eg| Wéétgljﬂ @&tiﬁ#!?&ie-gh& Qgpf hid€ bonkiaGideORn& tHa-Ehnkpiasasc eSS Biel zed
ei t her byyl S recognition by di 1perent 15 pol ycl onal sera andl or nurine
nonoc| onsignalnvasologt. Einallaghewseactivity againsd diree Deman sare efdiah titsroantytieeq efabl e
16). The hj st I i b ' j al ' HVAF
ant i - DENOT B e B e S L ot et e

t har2d n Westerabiottofg arek Dotyhetting. The anti bodi es generated by ot her
flavivirus like the Yell ow Fever virus and the Saint 20 Louis Encephalitis
virus had not any recognition at all. Finally, the reactivity against three
human sera of high titers and three of low titers agai nst DEN-1 was

measur ed, achieving a substantial signal in both cases by Western blotting
and Dot blotting. Table 16. Reactivity of PLHL protein to nonocl onal and
pol ycl onal antibodi es Abs** ' Specificigty*** PLHL HVAF DEN-1 ++ HVAF DEN-2
+ HVAF DEN-3 HVAF DEN-4 HVAF EEE




HVAF YFV HVAF SLV 25 Mab 3H5S NT 21  *A total of 10 ~g of purified PLHL
was applied. The intensity of the signal obtained was evaluated from+ to
++, ** HVAF were used 1:100 while the Mab 3H5 was used in dilution 1:1000.
*** EEE: Equi ne Encephalitis virus. YFV: Yellow Fever virus. SLV: Saint

Loui s 5 EpamipidE 4t¢l§ar¥btreH§at|M of (RUntoay iresh SRCdricrate@yimaer  EXAVPLE 16.
Characterization of the antibody responsé generated by PLHL A total of 25

Bal b/ ¢ rvi\d@tamf 25 Bﬁlblcwmmu wete W frmesizag vath Bigr Pfeaurlﬁ@FilPHa1 i ECR10
adj uvant S”HUBArﬁm%r\?veRJ Erédaéfte?rfobp%sé!,o%ﬁé A8 dritiR6diaS taroskE Swarat | - DEN

wer e eva uate ELI SA antib ters against DEN-1 were obtained

whi | e) nevalusied by Etﬁwgmgmtmodmteagagm&t DENE2 wese obteinedavhiler B (asetviyt abl e
17 and tghl %Ptg%: !aga.a&dfhte |88 oftg: %ro@?@éﬂta%% %BetaBI@dS)gnrl\ Bédg%htih\ée

titers were al nst 8 and t abl inally, the in

vitro neluam@gglutmatlorm iskibitign wasayiGha) aves deng: pad ionit pesitive tilerss were iel@zlo 15
agai nst i % f
infectio &%g%s@% e@eﬁnatl)l?%Egﬁgg@o?%%g%iogbﬁégg nd;}l tabl e

20) . Theaw rlwutadlsatlondltl&(ts eof hts32) grgairst oDRde2 s pets f olthingd.ofHawrveantobodi es
elicited, Dy Rl Jahb &irk! mféf%ﬂ%%@woaha sganﬁ%b nai/oaﬁhb Lefdtiast Iea 3

obt ai ned upon I mruni zati on mce Wt useTiters an

( PLHD) Ti angt tgbbmﬁ) These nespissingicalelthe highusegoigre-specifinity of thecantipgdies fhc'tpoos 1/
64 000< l}y I}‘10p41 / 32 000< 1: 10051 / 32 000< 1: 10061 / 64 000< 1: 10071 /
128 000< 0081 / 64 000< 1: 10091 / 128 000< 1: 100101 / 128 000< 1: 100
Tabl e 18Taute e A@tnwimter@fagam@t BENZ fremp e sria eblairgdsuRaRitmunition ohmmeH1
l\/buseTlt@@ipp% H * anti- DEN-1 (PLH1l)Titers by H* anti- DEN-1 PBS C(-)1>1:
640< &0< 1: 53> 1. 640< 1: 54> 1: 640< 1: 55>1: 640< 1: 561: 320<
1. 5 22 71: 404tersanti-DEN2 1 Titgps-anti-BDEN<21: 510< 1. 5< 1: 5 *The H titers
wer e def|iMasedPliie hi ghest [RBSGandrelddpabl e of inhibiting the

hemaggl Uti natijon of goose's |erythrocytes agai nst 8 henaggl utination viral
units. 11apl g 11928 Yoo al nediaplipgati on assay with the sera of animals

i muni zg@ W T i qPeRIbogVDUSENgW 1:8lppzi ng t1tfers* anti-DEN- 1

(PLHL) Ne@tTali{zyggobpt ers- qmd{- 46N 1 PB% C(-) 11:80<1:521: 320< 1: 531:
40< 1. 93173205128 0851 809 <If. 191~ 160<|1l. 571: 320< 1: 581: 320< 1. 591:
320< 1: /310 134@50hp o 10 |<MIgpfeulraiizing titers were defined as the

hi ghest B at qZ‘QQTb peErum mad g og0% Tedugti on of the nunber of viral

pl aques. <Tatbt 1784 0BH0SS T € (<t1.v,i0 y—assayjagai nst all the viral serotypes
by ELI SAgHi uwﬁuobau meut g 7 romwth the sera of aninmals inmmunized

w t h PLHE—M—xt 1?1? Ahp SeTa EL1 ?ﬁ\o\alui =—DEN- 1ELI SA (anti DEN- 2ELI SA (anti -
DEN- 3ELI§;§ tat cli!,_ﬁﬂ ;78% Phidti5d28—666<711 100< 11100< 111002 PLH1> 1: 128
000< 1l 1'68<1408<—1r16

b

15 Table 3. Titers by HI of the sera from the animals immunized with PLL1.

Mouse | Titers by HI* anti-| Titers by HI anti-
DEN-2 DEN-2
PLL1 PBS C(-)

1 <1:.5 <1:.5

2 >1: 640 <1.5

3 1. 320 <1:5

4 1: 320 <1:.5

5 >1: 640 <1:5

6 >1: 640 <1:.5

7 >1: 640 <1:5

8 1: 320 <1:5

9 >1:640 <1:5

10 <1:5 <1.5

*The HI titers were defined as the highest dilution capable of inhibiting the
hemagglutination of goose’s erythrocytes against 8 hemagglutination viral units.
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,I 5 Mxture of sera *H **anti-DEN 1H anti - DEN- 2HI
--PLH1>1: 320< 1/ 5T< 1/ 5< 1/ 5 M xture

of Neutral i zi ngNeutralizingNeutralizingNeutralizingsera *titers ***titers
***titers ***titers ***anti-DEN lanti - DEN- 2anti - DEN- 3anti - DEN-41

PLH11: 160<1: 5<1: 5<1: 52PLH11: 320<1: 5<1: 5<1:5 20 * Each mi xture was fornmed by
three sera. ** The H titers were defined as the highest dilution capable

of | nhi Habids Vift? nBatRagticH 1433y WAR 1 sd89panRaR et Gt POGI. NSt 8

hemaggl uti nat| on vira uni t he neutral 1zing titers were defined as

t he hi gl q f—set 509% 1 educti on of the nunber of viral

pl agues| En?gsé' & o iﬁﬁ%&h‘_g{%lﬁgﬂ'}im _QLHZ The nucl eoti de sequence t hat
codifies for 19EI m no acl dyp 426 of the 5 envel ope protein from
t he DEN{1wvirus CSequence Nd ified with the oligonucl eotides

i dentifidd in|f4820 st of ':Fﬁlﬂﬁﬁrnc as—-Sequence No.6 and Sequence No.8 from
a DEN-1|%iral |$t3%%9 n (Chu M 51 50 Rourke E. J., Trent D.WGenetic

rel at edr r@?ostruct ur al <p1r Stein gene$ of dengue 1 virus strains. J.
Gen. Viiél.1989.3200: 170117124%.1:50 The vectior was created by digestion of
the pMB45Hi s pha8hid with Xd& 16 Eco RL, _which contains the nucleotide
sequencgbt hat |tothd i es for t|iel:ODH protein and for a sequence of 6

hi stidi ngs (Sedquatce No. 26)|<1TBi s digestijon pernmits the insertion of the
anplified fragm4d by PCR wijti:® the coding region for a structural domain
of the NMPH pr%n.eien Upon Tidati:8n, the potiential reconbi nants were anal yzed
by restnnoti on1egmyne di gestiions5l5 and posgitive cl ones were sequenced to
checlk up the junctions. Conpetent cells M\R94 were transformed with the

sel ect ed Thenwutarting ditgrk HlereFiigined @nthSahest dilltimn36) sedupornagingwhGlg t he
col ony iradidlioA®A tHéMunibevldbvikA\plaquks.t he cel lul ar | ysate was done. As a
result a 80 kDA band was obtai ned, which accounted for 20% of the total
cellular proteins. The size of the protein obtained corresponded to the sum
of tipe SFae & Crbss-MAdtivi) pssaleigainandlltthe viDENseptypeeiby ELiSdnetit arfd vinalt he
DEN- 1 Vided§alizHion Withltieé Beraas ah@efgiriraatzédwitmRulombl ot ti ng by a HVAF
anti-DEN-1 and was denom nated PLH2 (Sequence No. 36). EXAMPLE 18.
Purification of the PLH2 protein ;25 The bi onass obtained fromthe E.

anti - DEN-3H anti - DEN-4

-

coli

strain
press.

M&ﬂ&%@f%ﬁa
The reconbi na

EDISALH2 (@
DENFQt €I N W

PDERai ned i

ELISAN at (ahil]

BAASAI S (anti-¢
ENBH f or ns:

2BLISA Fr efaahi-
DEN-4bl e and

i nsol ub

F(PLIAg prote

81A%0CI at e

> 101261600 NSO

[<utyh@0 f ract i q

DA MEED extr act ed

usi ng

2L 1M and

ba/poper nat

At 128000 al ni

RO1/Mb@® PLH2 |

VRAyHION, was

| oaded onto a G256 3

fraqgti o
(Phar ma
with Im

columm to elTm nate the chaotroplc agent
n obtai ned was then | oaded onto theChel ati ng-sepharose FF col um

The

OWBture 6f serdl

HP*3tEDENCE

dazol ee 40 mM and t he pr(

Al aptitDEN-2NS
ptein was el u

HIBh&-BENGO] {
ted with | mq

| R alt-<DEM8 held
lazol e 100 nM

Fi nal | yfpife pure fraghjan was T 0a¢eghoont 0 a [« ¢ colum e ieptain the
protei nTIT the fornmuiattomn (PBS). This preparation was used for
i munol ogi cal studies. EXAI\/PLE 19. Antigenic characterization of PLH2 24
The Pur [HiideSrel T 6H NG HITzIr ffeFEe- FUEtFEIARg JNodiidiidiig DY [NeBHGRAAG | | on
by di 11pLE0L Dol YAl ARAERSY & and/ of g | Nan rm&.lsoaﬁi.mwapéises, ahti-pel |
as by pDSItlve human sera to Dengu agal e 213) hi ghepieN-gcogni t| ons
i n Dot J1 pﬁI;LLII15I9 2 (5.')_[ armed—wth {I@OI‘IIW-\I- atl‘rui-: N—l (hifghes 5 Than| t hose
obt ai ne E'p.LLLE.),nLHl J1.5 IUL,UngL Friggy VAR Zgfa TSt e Qg Serotypes
was | owet tu m—n |c LdDU of —serotype—i—TheantrTbodies ygenerated by ot her
flavi VI ru Y'? i Lus and the Saint Louis Encephal itis

S htee
vir %%5 %%i % e g'ﬂégwume gkl Y Lipgagy e 11 ve
huma Seﬁea}n cﬁgsg al Qt\% %f utitab §| al
measur ed,., A ?t d@ ﬁﬁ&& StA é@’/o
bl ottlngrﬁ é h rabf eactl pro el n
monocl| on&l" %/ OR% é’H s. Abs* * SpeC| ficity*** PLH2 HMAF DEN- 1

+++ %TI\/AF DEN-2 + HVAF DEN- 3 HI\/AF DEN-4 HVAF EEE HVAF YFV HVAF SLV Mab
EXAMPLE 5. Obtaining of PLL2
The nucleotide sequence that codifies for the amino acids from 286 to 426 of the
envelope protein from the DEN-2 virus (Sec. Id. No. 22) was amplified with the
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*A total of 10 p,g of purified PLH2 was applied. The intensity of the

si gnal obtained was 15 evaluated from+ to ++, ** HVAF were used 1:100
while the Mab 3H5 was used in dilution 1:1000. *** EEE: Equi ne Encephalitis
virus. YFV: Yellow Fever virus. SLV: Saint Louis Encephalitis virus. NI:

Neutral i inytﬁ list2l Eﬁ&é@dega%% AEARLAr ApEbQIEneE Nd1e
ant i body&l?g‘%ﬁgéégﬁgﬁﬁﬁd s |sPLH2s t ot al oo Y

of 25 Bal b/c mce we
i muni ze'ijffWi"t theBENT WruspslFain .%aotmwamalqar(&wae'a\ﬂy dlnney; R "\‘ri\l\é/ wer e
bl ed af tr@% (jmué Has&cetitl §RicBPbhRibas sae&érrc@%w tw@h&qs@m{mt;ﬁ&em oELI SA

H gh ant titers agalinst DEN-1 were obtained while, no reactlwt%/
obt ai necD%[‘@@Bné\tpet Re Vl’f@%t J@ma@ﬁeg@atmeypegmper@s% anglysisd of athee fWiggngti

addi i o h‘%\?ﬂol %g e and only positive titers were found
agai trslstn%glgro @e an ta % Finally, the in vitro neutralization

assay \Naﬁﬂedmtéoramﬁ preateday digestion of ithe pM84rHig plaspad with XbaalgFicadt), WERD 1 wer e

obt ai ne qﬁirﬁ% e ieoﬂ@e Q@ckﬁ dnt &@E%&ﬁ%ﬁoﬁ)r Héel\/IMHrpﬁ'bte'irf'&r?d:fo'r ArsedBendeind

agai nst e rest o pes . Antibody titers
agai nst ©istidines dSeauenaseNa. 8B} aihire digeston |pﬁmtﬁ e insartien of Wecamlified pPLHR.

Mo T
10825 Ilt%&g})ddff&\% %@W%ﬁ%%%iégl&p%r %&ur@B@oﬁ%@l&ﬂtﬁei@%Eﬁ&gg’eﬁ% 000<

1: 1606 1YUp@ytigrdien] the ytential recop@ingots<were arghged byxgstyoiipe anzymeopdigestion)og
000< 1: : T b f
Qrfbgﬂ&?tw% cltirge% \&Qt%;seé é&e@ bk 48 thé L&\@ﬁé\*s Yiohqpeﬂsfnt rcgﬂ?s 12841 rom

t he ani ma I nuni MouseTiters ant1 -

( PLH2) Ti {Hanshay DH11983+ Studipenen ramrBsmation ptﬁsslaeﬂq‘a@cqll wmglasmld%dl Mok20< 1:
541: 32 0 4 0 59> 1:
o40< 1. B opRIEe0) Yo wramibimeg vith e seigtle Liop, el pRZ (Hg 2 oh

di | ut i onSeqysaice daoR7). ikapi growtpgtthe colemadyl-Bimesiymon SHS- %Qgébfsih%ﬁﬂqlﬁ*ocyt es
agaifst. |§%§8fwa%9&dﬁe' gtd Fa%uw & kR InbRd gv]a;%m Mh@d Zﬂh.ch Yedthtederd} 1% gat i on

assay W sera of animals I mmuni ze . MouseNeutrali zi ng
titers* atetaDeNulal prateipe.) Thesize0fithe peptein pétey’fedamrresmdedﬂo thg sym o the1 280<

I 1060 P MO 83 e DENG préiitraginent i (ngThEN-2 S 0281 0%

The neut Pratein wag regagsizediie iremyeebleliing Y ar MMAR RENE ang ven dgronigaiemh

havi ng 580pg %h&nNszg he nunber of viral plaques. 5 Table 25.
Cross-reactivity assay aga| nst all the viral serotypes by ELISA, H and
viradO neutralization with the sera of animals inmmunized with PLH2. M xture

of sera Eigh é@rlidnﬂdaﬁU‘njcﬁ'th(?‘ﬁL(.i‘g%teREN‘ 2ELI SA(anti- DEN-3ELI SA(anti -
DEN- 4)1 PLH21: 64 000< 1/100< 1/100< 111002 PLH2> 1: 128 000< 11100<

1/100< 11100 M xture of seraH **anti-DEN-1H anti-DEN-2H anti - DEN- 3H
ant i - DENTaeblamass3ibteingd frera the & cok straingtravisfaroned with eldi2sardgiewnadti 31 kg
titers**{as disrupted by French press. The recombinant protein was obtained in both forms:
]25 soluble and insoluble. From the soluble fraction a metal ions-affinity chromatography was
done using theChelating-sepharose FF column previously coupled with Cu* ions. The
column was washed using Imidazolee 15 mM and theprotein was eluted with Imidazolee
100 mM. On the other hand, the protein associated to the insoluble fraction was extracted
using Urea 8 M, and the supernatant, containing the PLL2 protein, was loaded onto a G-
30 25 column to eliminate the chaotropic agent . The fraction obtained was then loaded onto
theChelating-sepharose FF column (Pharmacia, UK), in the presence of Cu* ions. The
protein was eluted with Imidazolee 100 mM. Finally, the pure fraction of each form of the
protein were loaded onto a G-25 column to obtain the protein in the formulation buffer
NaCl 100 mM, KCl; 2 mM, Na,HPO, 10 mM, pH 7.2, KH,PO, 1 mM (PBS). This

35 preparations were used for immunological studies.
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anti-DEN-1Neutralizing titers anti-DEN- 2Neutralizing titers anti-DEN
3Neutralizing titers anti- DEN-41 PLH2>1: 1280< 1: 5< 1: 5< 1. 52 PLH2>1:
1280< 1: 5< 1: 5< 1: 5 10 * Each m xture was forned by three sera. ** The
H titers were defined as the highest dilution capable of inhibiting the
hemaggl ai nst 8 heraggl utination viral
units. w@]féé?eﬁ t'Q?@??:r?ﬁrth%{'Ié{ryégv?\%éfgﬁ' le ned as the highest dilution of
serum havi ng 50% 15 reductl on of the nunber of viral plaques. EXAVPLE 21.
Obt ai ni MpeourfiietiFratfiod hef PLLE eati charsxterized cathehdly it deddgesion dry tiiffereantri no

ds f 36 42, of th f
e o, PaByeRALS SRS U B TOTRE Bl PRt eet keSS T st
of sgquenDengas(tsisgeince No. 9 and Sequence No. 10 fromthe DEN-1 virus

¢ |
St r ot urte st recoganets 5 Dat istBoTne aeige] Hith thh FNEAS RETRRD 2 s

EO- 1L?/lg&&dbﬁ?ho\;\m_ﬁy&;]MAETagél_n%amefdtmtsefbtmesdwméis an ol }[Hﬁi‘?splags?iomaim V\:![ L h
am a i ch con at codifies. for the
MDH pr ot 9§CeEagngoPragr ségh 'éE@T:*n ﬂe@{_wg‘ .@@q tf%r?glﬁs gesEtEd o CH € quence
No. 29) . fibhivBudliilgetHel VellopeF etdr Sirlid andl use Gﬁlrmﬂ_ohleErméphalftlsaﬁiuf;rl’ﬁgrrmtlhnjby PCR

pot 4t | dFooaBioRit Al NevRe st 5 WA TS o bt Bl APSREP O and

posi ti Vgegdro ﬁ@ﬁew\maa hOsRI obRfirtkdl Witle e PLUP) ifrer jbynDbi blos anCanpsteenblocel | s

WB110 we e tran th the selecte pL Fi and
G onedguyabonsy e Rl b 1 teeramiton ik e, KBb i Rethe Bdeet! e
cel | ul arthé y@@@@wg\@ged@n@re presentSinr eusamsle Sthdidafind an povsisle odunforrationadhi ch

accounted for 20% of tofal ce gl ns he size of the, pr tel n
bt o nediassres paEn P Rrieti, S e EicHuBiaSained Wied iR 2he

IDENex 5p [) fttt@rs ranﬁrta@mmﬁA lt:nem agmrE)E@EIEM 2Wd§1t$\ea§(§hed pa"ome@lng a/vewbPL Hssta(agegsigmd in
mrunobl. ottj n a t] - was denom nat e equence

No. 38) . g %‘)éﬁ%ﬁ !‘ées@[]?%'qté"@a‘?q O@Q&f'% PLH3 protein The bi ornass
obtained fromthe E. coli strain transformed with pLH3 and grown at 37C was
di srupt Fre The. r econbi otein s obt ained in both

f or ns: ?gabi%pu%?%c '59980% Rigteln tolfP?ﬂﬂcP ?’%L%‘?'XFS‘P APURAYSSH, the protein
was extracted ugbgg Urea 6 M and the supernatant, containing the PLH3
protein, was | oaded ontoSpeéficiy*col unPLLDsE) et nate the chaotropic agent.
The fraction obtained was then | oaded onto the Chel ati ngSepharose FF col um
(Pharmacia, U ~, 1n the presence of Cu++ ions. The colum was washed with

| m dazol ee 30 mMmMRd theppnoiein was ebuted with I midazole 250 nM 20
Finally, the pure fraction of the protein was | oaded onto a G 25 colum to
obtain the proteMaAF N thpeNeznul ati on+buffer (PBS). This preparation was
used for imrmunol ogi cal studies. EXAMPLE 23. Antigenic characterization of
PLH3 25 The purHMmar frapeNe® of PLH3.was characterized either by its
recognl tion by different polyclonal sera and/or nurine nonocl onal

anti'bodi es, as WRlIAF as bpEppsitive human sera, to Dengue (table 26). The

hi ghest recogniti ons in Dot blotting were obtained with the HVAF

anti-DEN 1. TheHMAF ecogleEE on by HVAF agai nst the other serotypes was

| ower than in the case of serotype 1. The anti bodi es generated by other
flavivirus |ikeHwsr Yel | g®wvFever virus and the Saint Louis Encephalitis
virus had not any recognition at all. Finally, the reactivity against three
human sera of hiHMAR i tersLegnd three of low titers agai nst DEN-1 was
measured, achieving a substantial signal in both cases by Dot blotting and
Western bl otti ngMaB3HFabNg 26. Reacti wi+y of PLH3 protein to nonocl onal and
pol ycl onal antibodies. 28 Specificity*™* PLHSHVAFDEN- 1 +++HVAFDEN- 2
+HVAIDEN- 3 - HVAFDEN- 4 - HVAFEEEHVAFYFV - HVAFSLV - Mab 3HSNT - * A total of 10
~g of pufd {dtabrRloHR Wﬁurﬁ%ﬁ'lﬂ’lﬁ.‘i sthSp;!ﬂféBe‘?ﬁéWer@l td?‘%hé's@ﬂél' otthihad WRd was
eval uat egldi 4R ffomo b+ ** were used 1:100 |l e the Mab 3H5 was used
in dilutbqmvar WOused 1300 ﬁﬁlfe th%%ﬁ‘@HE%@%@Ji Hdhﬁ’mé!h RupopYFV: Yel | ow Fever
virus. SkY ggai Mtquiddieh ﬁéliﬂga{/lfds' SYPVY WeelloWT Fed&UVIdd.1 BLDY Saint Louis

speciq i CEﬁﬁpﬂbM&&nru gé@ﬁ‘ctﬁrb péion of the antibody response
generated by PLH3 10 A total of 25 Balblc'mce were i.p i munized with 20

ug of purified PLH3 in Freund adjuvant; 10 aninmals were bled after four
doses and the antibodi es anti-DEN were eval uated by ELI SA. Hi gh anti body
titers against DEN-1 were obtained while, no reactivity was obtai ned

agai nst the rest of the serotypes (tab]I[3e 27 and table 30). In addition, the
H assay was done and only positive titers were found against DEN-1 (table
28 and table 30). 15 Finally, the in vitro neutralization assay was done
and neutrallzatlon tlters of 1 1280 agal nst DEN-l ver e obta| ned (table

-, = Y Y ) o rr o, Y




Tabl e 27. Antibody titers against DEN-1 fromthe sera obtai ned upon

i mmuni zation of mce with PLH3. MuseTiters anti-DEN-1 PLH3Titers
anti-DEN-1 PBSControl (-)11: 64 000< 1: 1002> 1: 128 000< 1: 10031l: 64 000<
1: 1004> 1: 128 000< 1: 10051: 128 000< 1: 10061: 128 000< 1: 10071: 128
000< 1: EYNAPLE 8. Charsilrizationl&thd Antibod rdspdidefdderatéd byFLLRO > 1: 128
000 < 1: 100 Table 28 . Titers by H of the sera fromthe animals i munized
with PLH3. MouseTiters by H * anti-DEN-1 PLH3Titers by H anti- DEN-1 PBS
C(-)11: Adgal of 252Balb/c piggwvare igginmuniged with: 3% ug: ofspyyified  Plg2) ingbgund 565 1
640< 1: \éﬁj&van@z% a%1m§§§/vélre §|§d ]afte598ﬂf d6i<add tRd Ginlibodiéd anii-DEN ‘Weie Hi

titers defined hi ghest dilution capable of inhibiting the
hemadyl Lﬁ\lah@(tﬁibhy 5\‘-'3606&9,*‘ %"‘@P?Y titetscagainst DEA-4 weresobaingd yihiles '?Pa"teﬁﬁtﬁ"% ral
uni ts. saab% ined: a l_éjglﬁs't‘lthé‘%gtr@lthe?%Eiﬂbe@s(%}'e Wi drly {BR 361}, @.Bd.aam nag s
i muni zed W MouseNeutralizing titers* anti- DEN
~Neut r al hwa@lutunawymmmwn PRV iHIPB'@scdori%iand1qﬁm@0flt'vszﬁqrs \ﬂ@@o@umd 53>1:
1280< 1 a%gﬁs} ﬁq\g—g ét]a'bleséjahdﬁéﬂé 19). Fﬁﬁ’aﬂf th%%ﬁ@ﬁrolne&r%ﬁﬂatlo?a?égéy Was e 1

>1:0 1 < 1: 510 -1~1:-

1280< 1: . 280< he neutralizing titers
wer e def ansereuralizationtiteys @S (1 az&quawﬁt&E&@Mﬂw ﬁé\ﬁ"}ﬂj’ SYRlRBHIChE sesUWE t he

numbgy a{)bté{.hé@'w.tﬂl qgeﬁo nﬂe(atrzﬁéak.sn %Pthecmii firé@dA s foundsgalsemai rbstoral |

the vir serotypes d viral neutralization with the sera of
ani mal s theraerotyRes (Aiittlﬁ 9F!F104!3tablﬂ i@)upé‘ e allegrahand) thearesyits pbtained with bath (ant i
DEN- 2ELI n i 1 | 100<
11 1002( P &'% &f RLEE e siindr (ifkdting ik e s iRy sty er B proldid ot 2

*HI ** ant inflyps-in e eapecihDeiigeperatiaa funchenal aptibagias - DEN- 4PLH3>1/ 320< 1l 5< 1/
5< 1/ 5 Mxture of NeutralizingNeutralizingNeutralizingNeutralizingsera
*titers***titers anti-DEN-titers anti-DEN-titers anti-anti-DEN 123DEN-41
PLH3S1: Tatded. Antimdy titers againsHDEM2-izam theisega ebtpineguppn imenunizatiomsokmicgch

m xture Wp[e‘@g@gb@éngh{& pRera, ** The H titers were defined as the

hi ghest uti on capab inhi biting the hemaggl uti nati on of goose's
er yt hr odjMeused Jiters:ant-DENA §BHLR)i nZitetdn aptiral units. *** The neutral i zi ng
titers were defined as the highes DEN-2t i on| of serum havi ng 50% ~0
reduction of tEgpEDer [Pl gihel nPB§EL) EXAMPLE 25. Obtaining of pAZl The
nucl eoti|de sequence that; codifies|for the amno acids from 286 to 426 of
the 1 >1:128 000 |1: 64000 <1.100

2 1:128 000 |>1:128 000 |<1:100

3 >1:128 000 (1: 128000 |<1:100

4 >1:128 000 (>1:128 000 |<1: 100

5 1:64 000 >1:128 000 [<1:100

6 >1:128 000 |1:128000 {<1:100

7 1: 64000 >1.128 000 |<1: 100

8 >1:128 000 |1: 64000 <1:100

9 >1:128 000 |1: 64000 <1:100

10 1:128 000 |>1:128 000 |[<1:100

Table 8. Titers by Hi of the sera from the animals immunized with PLL2 soluble and

insoluble.
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15 envel ope protein fromthe DEN-3 virus (Seq. 39) was anplified with the
ol i gonucl eotides identified in the |ist of sequences as Sequence No. 11 and

Sequence No.12 fromthe DEN-3 virus strain genotype (GCsatom K.,

Sum yoshi

H. Conpl ete nucl eoti de sequence of dengue type 3 virus genonme RNA

Vi r ol 0g¥iohdBUTitkrShy Hit4nt-DEN-2 rﬁte‘v‘GCByOHI s created by digestion of the
pMLO8 Hi's pl agpigwt th Xba || Bam l—gm,_ c;_h PO contains the nucl eotide
sequencge t hat Pndlf' es—for—the N-it egion of the MDH and for a
sequende of 6 Mkl di nesP\l('-@e'&ﬁence No. 23) Upon |igation, the potenti al
reconbijnants \were anal yzed by restriction epzynme di gestion and positive

cl ones |were a>ge@d@nced tlo6dbeck upithe junctions. Conpetent cells WB110
were triansforjnadesdt h thel:84bect ek ¢1®ne, cplled pAZ1 (Fig. 7 and Sequence
No. 40) .[3Upon [gr @gpng t hiesicekony 11k 256 Luri a| Bertani (LB) nedium a SDS- PAGE
of the[gélTullarn:bysate ag2done. Asqasresult a 25 kDA band was obt ai ned,

whi ch ggcountledaber 10%oi:- §he tofak- gelTular proteins. The size of the

pr ot ei fgobtal RAdeE@T T eSpondgg (0 [He sumof|the N-termnal region fromthe
MDH pr aber T argd - giig DENe-@pgt ern [Faggrent fromthe DEN-3 virus. The protein
was reqggr Letk R o |3gbt| g 11pg)i yctopal antibodies (PA) anti-DEN 3
cont ai rrgd e 1l|t32ﬁ||vr-\|— |>u|| B4§u pT Tgr was tenom nated PAZ1 (Sequence No. 41
). 31 1§XA?V '>':I g% Ul >|1| B4b O 37 L5IU pro ei n PAZ1 The bi onass obt ai ned
it orup eﬁﬁ t%“rf%@ B, H%%%F% ik %@‘f f et o g%m% bR
preponde %SF jut 3 §q%ubl X &n assocl a gblp% 8 Pet of the cellul ar

di srupti on.

From the pellet,

the protein vvas extracted vvlth urea 7 M and

t he supeTakledhiviratoetclizatiog askay Rithihepsera eff anines inmoacieed vith #L&2Golzblecol umm
élnglechaot ropi c agent.

to elj

onto hmegrg’lg“s

tIng- sepharose FF col um (Pharnmacia, U ~

The fract
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Jab e 31.

Reactivity of PAZl protein to

nonocl gral an

(bipdR§T| on

pet1: d@8d bod

<%$:.5 Abs**

Specificity*** PAZ1 HVAF DEN-1

HVAF DEN-2 + HVAF DEN-3 ++ HVAF DEN-4 + HVAF

EEE HMAF YFV HVAF SLV 32

Mab 3H5 NTThe* néuttalizial titers1 Gevey defingal bt fthe chififedl dNatorpldeton Hdving B0®NSI ty

of the steginaliorobithe nesibaes virabplaiesd from + to ++,

** HVAF were used 1: 100

while the Mab 3H5 was used in dilution 1:1000. 5 *** EEE: Equi ne

Encephal itis
Vi rus.
the anti bo

.p i mufif

Vi rus.

ener

&e@ o)

pﬂJ”I‘rP?

YFV: Yel |l ow Fever virus.
NTablksle U0C ﬂréssi-regct@iledséé;cagmmsltaﬂptﬁe virfAd&rblypa8s by@tﬂSApHelahd atrglon of

Paeg g

A s

30 pfin EEL3 sl
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25 Bal
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00,1 i zat
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found ag
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3408nd tablle B0 These

results indicate the high serotype-specificity of the antibodies elicited
by PAZ1. Table 32. Antibody titers against DEN-3 fromthe sera obtained

upon i mmuni zation of 20 mce with PAZL.
anti - DEN- 3 PBSCont r ol
000< 1: 10041 / 64 000< 1: 10051 / 64

MouseTiters anti-DEN-3 PAZ1Titers
(-)11 / 64 000< 1: 10021 / 128 000< 1: 10031 / 32
£00< 1: 10061 / 128 000< 1: 10071 /

64 000< 1: 10081/ 64 000< 1: 10091/ 128 000< 1: 100__101 / 128 000< 1: 100

Table 33. Tit

ers by Hi

DEN- 3

of the sera fromthe animals i muni zed wi th PAZ1.
MouseTiters by H * anti -



PAZ1Titers by H anti- DEN-3 PBS C(-)1>1: 640< 1: 521:320<1:531: 320< 1:
541: 640<1: 55<1I 5<1: 561: 320< 1: 57<115<1:5 33 81: 320<1: 59>1: 640< 1: 510>
1: 640< 1: 55 *The H titers were defined as the highest dilution capable
of inhibiting the hemaggl utinati on of goose's erythrocytes agai nst 8

hemaggl watgid QF TEE ATy dat SA-pefhal TBENZRTI Wih the
sera of g?]){t&n%ll gf isﬂéuglhzﬁé hvﬁ%%/\ﬁ?%%%‘%%eu'[“r‘ﬁi?ﬁg ?i tgrgﬁgﬁﬁﬂ WIDEN— 3
PAZ1Neutralizing titlers anti-DEN{ 3 PBS
C(-11: 1",@‘ 5 S’S"l. 3209 73261 '4}, 3$Os T B5§EA0<IT 561407 57T 32P< 1t
581: 32 — : : 2 —5—*—Fh eutratizi Frters wer e
defi ned EELLWE'highe§i1u.lu ?Ygﬁgbn;hava£§”§o%)1e re 5g¥?un of —th
nunber of viral plaques. 15 35. Cross-reactivity assay against al

t he vir aMix@ereot ypef Neutilizing H [Nedtraliziag neNewthalizing on |WNeubralibiegser a of
ani mal s|&erguni zed wititérsPAZ1. M xt|titersof sera ftiEetsSA (anti - tiREs- 1ELI SA
(anti- DEN-2ELI SA (|amti-DEREN- 3ELI| SAtI{DEN2- DENNtdDERAZ1< 1hdG@MENMA1001: 64
000< 11 IP@RLIPAZI< TIPG< 17100> 14: 328 000< 1J<1005 M xture |&f1:5
ser aH * Tagpi2PEN- TH< arg 1 - DEN- ZHI] 1anga - DEN- 3H < ang | - DEN- ARAAL 1/ 5< 1/
5>1: 320<17 5 20 MXxture

of Neut r at iczicA Gl whé Tdrmabieytsrat sglangNeut ral i zi ngsera *titers***titers

ant i - DEN»t iTigr $1) afitets DidVet bbfied @8t tedMideBENILESPEMpABIePAZ linhibiting <thk:  51:
320< sl:  RaRAdehsthaton bEQé&%Qférytﬁro*cyﬁ@%;iﬁbf@ HeRaY@EtidzbARpallnitt hr ee sera. **
The H théerne WeGtRIgRG fed @eret B8Nk o He Hightét iutisAsTdepurdf haviny B0%i ng

t he henagﬂhg&yn@qhgﬁu@BGQQQ§gi@afk%;hrocytes agai nst 8 henmmaggl utination
viral units. 34 *** The neutralizing titers were defined as the highest

di l ution_of serum having 50% reduction of the nunber of viral plaques.
EXAVPLE BEAMBLES-Phiginipd 98PSLE The nucl eotide sequence that codifies for
the ggm no acids from 286 to 426 of the envel ope protein fromthe DEN-3
virus (Sequence No.39) ~ was anplified with the o!ianuckggtid %E ntified
in the | 12¢ nyclestidr sraeencesthat fodifies b ther aaMP Ssliselie® &P 13 %ot HeDEN- 3
viral stggiebpeCpitoint frikm thal DB Mirdd. (S&UTPIdetiéo.nbg) arisi fphfRglaneetref
dengue type virus gengnme RNA. Virol ogy. 1990, 176(2&@643-f¢é@?. 1ﬁ éhe
vect or waligoppggetidesygeniifigd i thg istAf SEREENRE 2S FeaupNeRNiPd aNd3PaEaCs Nogeo R,
whi ch copbmi the DER-DWHLE Glrbfeg&RARNAMAIBALDeakIfV eKifrisy R, NIEhtpDAY.ei n
and for a sequence of 6 histidines,ﬁSeguence No. é%). Thi s dipes i.on

per & s NHeeptrle-saGusACS AN HEdused| anpine acidr segente Bl theaRNGNYGHTAT PIREEIRSR ng
regi on f pengues ttpee taindtus d UaRiaita0 lgehhtgpdDidohipatfive . akligsls | sfg@id dall-lehbh
potential recopbinants were anal yzed by restriction enzyne digestion 15 and
positiveQ@FEW%¥"R@9%1%@ﬁﬁ@%g%ﬁZ?é-check up the junctions. Conpetent cells

g/MZ94 vveTrﬁ% tvggt@sfwgsna@at@dtﬁy H@@ﬁﬁcﬁi Bftl'fédph q;m)nL idg@zitre@anAm/DgégiAg{E m&]imnﬂ
equence . . pon row ng the col,on 1N | a - 0 e
cor 1ol ar caing e, i ende Seiuehee Mt FPHREY fos Rl e e o P A St
ag fog_;tmt Sd hfsﬁﬂinBQ%tg&éttsil@p t;@ioﬁiﬂ (S@qlh#mtaa«o. m!gpneiis?migﬁ&m permits tof the esiqrr @féI eit R
opt al nea, corresponade um o e Slze of . Pr ol el an e
DENG. pr ol"E: AMPREG Mt i iR TR O (SrahetReopp ool Y W8Il Ra i
Mo 43) - A e o 3 e DR b ot o The beonacs bt a ned
£ om 1 hePSiivedHPeS; WererSaaSRRICIP FBRC R HieTHPRORR(CMBRITLEeIS T3 b YR

di srupt egafsformicaNwith e seleciBheidres eaidnIt3 Figt Biand VBeuehteNae d0). rugoat h
25 o AL S B e B PR B SR Bl ek B, 1
racti on a S ) 1 g e
PAZ2 pr%e%h][n,a \g8s kbaapkal wa@OobaaiGecﬁSWﬁileh Ludﬁaotnﬁteewbmhmg of tthe tolab@blugri C -
agent. e fraction optal ned was t n | oade nt t he atl ng-se ose
ol U ( PRATRRAME S5 o hs Rsit OReloed neuSgoresd b g arine s58 85 MM as
wm/?ﬂshgd wﬁdfeihtqﬂdweme&?%t@imwgdnehhﬁ:omgm BENt-zvﬂ:Su' s?WhE@dothmtv&aslrﬁb@mdbt de t120
oot el - NGRS BY eorMePEa)T DEACE a5 e Sarcomnaiad FbddSegrencs 1" ' °
i mrug@l ogical studies. EXAVMPLE 31. Antigenic characterization of PAZ2 35
The purified fraction of PAZ2 was characterized either by its recognition

by different polyclonal sera and/or mnurine nonocl onal antibodies, as well
as by positive human sera to Dengue (table 36). 35
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The hi ghest recognitions in Dot blotting were obtained with the HVAF
anti-DEN-3 (higher than those obtained with PAZ1 ). The recognition by HVAF
agai nst the other serotypes was |ower than in the case of serotype 3. The
anti bodi es generated by other flavivirus |like the Yell ow Fever virus and
the Saint Louis Encephalitis virus had not any recognition at 5 all.

Finally) the reactivity against five human sera of high titers and three of

| ow tit EXAMPAENS: Rorificstion of heRkkbarotadhi eving a substantial signal in
both cases by Western blotting and Dot blotting. Table 36. Reactivity of

oo 1 of b Bt sf3aRiArRbaf) b SR RRi R i b e
HVAF 5 BEss diskiyied/ by Frevar psisy. Thase@abingnt protain waalobéﬁlnﬁlrpbgthofprrmp fied
PAZ2 +
o3 SsSBRER B B ook e oilgiae datgseg e ytiad rom
1:1000. M anElRe suEwanatantEnodpihiagithe PLLB proteinywes loader ontd=a RS eplugy tos| v:

oy £ PR EERNRIC dend eSochls oEHRE Ak ThORIOSRBE L ESHELNRS |

EXAMPLE aract erl response generate
total of SeghaBasebFE auiluren Weharmacie, UHLIni ttlecbresemezﬂ Q" dﬁnSlethCFOé,idn WEBD | n

Freu n Qu S di es
ant i ﬂﬁ)EI(’i}ﬁwer e é’Bh eva@%b@@ﬁ%ﬁn&\ﬁ@%t}e antl b%%%gt \lﬁtﬁ%?@%ggglgngqg @Iﬁ\)l- 3
wer e obt Binallyd thdipues fraothneaﬁ:thevmrbgelmmsdmctadnerd%ag&i -gStcolunen e obtaisf thehe

ser ot ype ofdiabl qhg?omtaaﬂbmfeé%ss} Wfﬂg%ﬁ%\éagﬁ't gvge'ﬂfga%ﬁymg@ﬁgg@g? and

only p trve tite re found ‘agal nst and t
Fi nal I y StUdleSJ n vitro neutralization assay was done and neutralization
titers of 1. 1280 agai nst DEN-3 were obtained (table 39). No neutralization

of the viral infection was found 25 against the rest of the serotypes
(t abl®e 4BXAMRS.E 11 vitigedit chiaractevidation bEPEL3igai nst DEN-3 from the sera
obt ai ned upon i mmuni zation of mce with PAZ2. MuseTiters anti-DEN 3

1005~ 1 o PUHRAL TEeterheh Eobs s tpipiented By 35 et pgHietd, o

000< 1: pfigdldnal @éDod/dr mmﬂﬂesmoﬂ:ocldni’éi ah0Bsdids, as00dl1as byl positvel hurbod s6ra 1:
128 000< 19\?100 T E)e 38. Titers by H of the sera fromthe aninmals

mruni 2619 DPTEREDE TbuseTi tors anti- DEN-3 PAZ2Titers anti-DEN-3 PBSL> 1
640<20: Bkd h|g312§t<re1:ogr5tbnslin Bet(iotling Sére bbtaBwl<with tHeSHMAF HAPREN-2. The

2oL, S20sheBdiip RSB Bt s ol e B S 10,
the herra@,glnudeqneaalmomfer ng&er sDEEN -3t dndoDfENes Egaantﬂiod&smr@ggbdthyrmheron
! rmuni 2l e TBRdne Yook el itk Sid 68 o SRS ERAUIS BT fin 49, T D
titers arecogbtidh aBalPBEverthdiess] reldted e tnie MBR:3HS5, 2286at réactyty was alxgoved1: 54>
1 SR el Yok Wik S 0P ahier 67 o Wsko k. 1260<
Contrariously to the PLL1 results, the recognition with the Mab 3H5 was the same when
the reducing agents are present in the sample, indicating a possible conformational
difference between both proteins. Finally, the reactivity against three human sera of high
titers and three of low titers against DEN-2 was measured, achieving a substantial signal
30 in both cases by Western blotting and Dot blotting. These results were similar to those
obtained with PLL2.

Table 11. Reactivity of PLL3 protein to monoclonal and polyclonal antibodies.

Abs**
Specificity*™* PLL3*
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* The neutralizing titers were defined as the highest dilution of serum
havi ng 50% reducti on of the nunber of viral plaques. 5 Table 40.
Cross-reactivity assay against all the viral serotypes by ELISA, H and
viral neutralizati on vvith the sera of animals inmnized with PAZ2. M xture
of sera *ELI SA ' AEA I SA (ant j4+ DEN-2ELI SA (anti- DEN-3ELI SA (anti -
DEN- 41 PAZ2< 1 00< 1I 0> 1: 128 000< 111002 PAZ2< 1/100< 11100> 1: 128
000< 11100 M xture of seraH **anti-DEN 1H anti-DEN 2H anti - DEN- 3HI

anti - DEN- 4PAZ2<HMAF 5< 1DENs2 1 / 320%*%t / 5 M xture

of NeutralizingNeutralizingNeutralizingNeutralizingsera *titers***titers
anti-DEN-titersHMARF - DENDEN-8rs anti-anti-DEN 123DEN-41 PAZ2< 1: 5< 1: 5>
1. 1280< 1: 52 PAZ2< 1: 5< 1: 5> 1. 1280< 1: 5 10 * Each m xture was forned
by three sera. HMAhe H DEN-érs were defined as the highest dilution

capabl e of inhibiting the hemaggl utinati on of goose's erythrocytes agai nst
8 hemaggl uti nat ifMARiral Blri ts. *** The neutralizing titers were defined as
t he hi ghest dilution of serum having 50% 15 reduction of the nunber of
viral plaques. BEMNPLE 3¥FVObt ai ni ng of pAZ3 The nucl eoti de sequence t hat
codifies for the am no acids from 286 to 426 of the envel ope protein from
the DEN-3 virus HM®Ig. 39SLWas anplified with the oligonucl eotides 20
identified in the |ist of sequences as Sequence No. 14 and Sequence No. 15
fromthe DEN- 3 WlataBHSt r NTh_ (Osat oni  K*++ Suni yoshi H. Conpl ete nucl eoti de
sequence of dengue type 3 virus genone RNA. Virol ogy. 1990. 176(2):643-647).
The vect B tatalsofciCepg efl ptrfiedi Rl was appliedh &he Bepditysofi tte wignhl Satainell W&sm H!
whi ch coetsduated from htoctseot i de sequence that codifies for the MDH protein
and for ¥ HidABevere uséd 2306 whils thedilale SHBiwasaused ér diptioodotd00Sequence No. 29) .
Thi s di gerst EBR: pEquing sEridephélitisi ginusof YEYe Yaipwi Feeer fviragms&hd/: b§aiPCRogist er
the C tEncaphalitisegisoNTf MeuttdlizinlyBpegiicsanptype.Upon | i gation, the potenti al
reconbi nants were anal yzed by restriction enzyne dlgestlon and positive

cl ones WEXAMPRLE It Githractedibatidn apthelemtibody respanse@eneratedtbycRLLES WB110 wer e

No- 44) - DRBIR! b 4 B ik S by TSNP A Ut SLAw B EPELPRIAEAR, |

| ysatGe V\asjuahm;emﬁa;mmalsewatet bted8é)ftd([1éubaimde3/va5\doﬂh’eaanrté)@meamrnhDENcwawt ed

cor  espoRtAtEs by o gl fieBl PsEt Bt 5ba o B oplaieUEChO (R ALCE

f r agnment whs obtdited AR the rest. of ‘ﬂhmsgnotypes r(ta\bmm @oddableeld).31® additipn, the

I bl t P
No. 45y . EahemioBn BRBRLHICE S PRE 8 AT Bk BEGe" e Webl e
fromt hea@amdeENét rtahieﬂs ad sdhde 1)l Finallp, théZBvitmaeytralination agsey Basgene
f' ST it eQ «thr%ﬁf uo Pﬁ%ﬁsb of "f 455 IRRANDENSL Gle V@ﬁa.ﬂ@é a('ttewi’éj 142 @t h
or ns: 1% an o) I"'e. 'From t1ie I'nsol ubl e e proteln was

raction,
ext ract edetutmhngtscmr @iathe vival lafndthrh\easmed regainat thegesticfithe ngrotm@s ©lakle ot ei n,
was | oad | | t
Fracti onCSBBA S LRetIest, AERFRIL S S Re B RuB0Ag: Wk CoBler, srigfer
( Phar nacttese dbtainddnaften éhepimesenizadion itttihe-PlLichproteline coI um was 10 vvashed with
| m dazol ee 45 mM and the protein was eluted with Im dazole 230 M Finally,
the pure fraction of the protein was | oaded onto a G 25 colum to obtain
t he P9 ot éahle| 2. t:m’,tlbbdy titdratageinsh DENe2 froRBbe. seThi abtainepapan ipmupiEstianseld f or
i mmunol o ? EXAMPLE 35. Antigenic characterization of PAZ3 15
The pur| ?rac |on of PAZ3 was characterized either by its recognition
by di ffequusepoTl;eranII -DEN:2) Tited$ antifBEN-2e nonocl onal anti bodi es, as wel |
as by positive|(PldBh sera toABSGHP (table 26). The hi ghest recogni tions in
Dot blotting were obtained wth the HVAF anti-DEN- 3. The recognition by
HVAF agal ST The 19Bifph Ser ot ybeSighas [ ower| than in the case of serotype 20
3. The a[yibod[Sp 1g8MEHAL €0 W1 Ofgaer TTavijvirus |ike the Yellow Fever virus

and the epndl rTus—ttad not any recognition at all.

nd the & 1158 606 35100 cogni ti H

Final ly, Fte r"flghbﬁbly agdai 1 .f.GOI e nurr n sera of high titers and three
of lowt §ers 3310 EN=-3 R ed,—lachi eving a substantial signal in
bot h casi by ',5,4 Q:OI At a<u1 sterf—btgtting. Table 41. Reactivity of
PAZ3 pr opeia—t >'1! ¢ Hoﬂnal afd P chl efat—ant i bodi es. Abs** Specificity***
PAZ3 HVAF—BEN-1—1} EN-—2—1 + HVAF DEN-4 + HVAF EEE
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HVAF YFV HVAF SLV 25 Mab 3H5 NT 39 * Atotal of 10 ~g of purified PAZ3
was applied. The intensity of the signal obtained was evaluated from+ to
++, ** HVAF were used 1:100 while the Mab 3H5 was used in dilution 1:1000.
*** EEE: Equine Encephalitis virus. YFV: Yellow Fever virus. SLV: Saint

Loui s 5 rgmcephay 12850()6 rus. [Wh: {pgUTTali Zi ng speci fic-serotype. EXAMPLE 36.
Char actebi Zat Q8 gddre ant QOIlC]){Oé eSponse generated by PAZ3 A total of 25
Bal b/ c i1bc WLy ﬂzd’odd“'””' €U %Qn 4u uglof purified PAZ3 in Freund

adj uvants—16—antrat-s—were—bted—afrter—four- doses and the anti bodi es anti - DEN
were 10 eval uated by ELISA. Hi gh anti body titers against DEN-3 were

obt ai nedTatsle 18, Titews by &it bf thietsgranfaem tet animals imgainizet withePlldst of t he
serotypes (table 42 and table 45). In addition, the H assay was done and
only positive titers were found against DEN-3 (table 43 and tabl e 45).

Fi nal | y,[Md\ssel[Titers r dyneHty|Jitemsaby il astbay was done and neutral i zation
titers af 1: 1286-DEN2nst DBEN2wer e obt ai ned (table 44). No neutralization
of the viral imPEba)l on was |PBSW(-L5 agai nst the rest of the serotypes
(tabl e 45—Taih esmc. /-\ﬂ[I'QCl‘IySII[erS agai nst DEN-3 fromthe sera obtained
upon i rrrlzn Zat|iORspT T CE LT 5PAZS: WouseTiters anti-DEN-3 PAZ3Titers

ant i -DEl\so PBSW?:Z@ =) 1> <J1_§128 ©66<—1: 10021: 128 000< 1: 1003> 1: 128
000< 1: HB644: j 64&“" 1 J<u4\31: 128—666< 1: 1006> 1: 128 000< 1: 1007> 1:
12gI 000< 51: 1 320 128 O:‘UG < 'j(51609;1: 1246 h000< 1: I 10010> 1: 328 0g0< 1:3 100
Tabl e 43=Fiter H—oef—the~sera—fromtlhe aninals i muni zed with PAZ3.
MouseTi t|&rs b;i‘irsi%.n*' DE.LJ:.‘%AZS.Hers by H anti- DEN-3 PBS C(-)1>1:
640< 1: ﬂé> 1- ddﬁ 1. 53113282154« 1 8< 1: 55> 1: 640< 1: 56<1:5<1:571:
320< 1: |88> 1:144840 1. 5o~ |F 1810« 1. 51d1: 320< 1: 5 20 40 *The HI

titers e _defi 3é¥ as fhe_ﬁigﬁbsL_dLLuLion capabl e of inhibiting the
hemaggl utX Onaflﬁﬁ B#0 goose' s ety hr ocyt es lagai nst 8 henmggl uti nation viral
units. 5 Table 44. Viral neutralization assay with the sera of aninals

| mmury zedryy tily Rfws- W@S@@ﬁear aki ZleNChighdser SiaBh | capdle SoPALRbIRG I fMel Zi ng
titers anti- DEN-3 PBS C -1>1: 1280< 1: 521: 640< 1: 53>1: 1280< 1: 54> 1:
1280< 1: heygagglutingtign &f geossis-erythropyigs againsiiybemagglyignadion virgjguits.  1280< 1:
59> 1: 1280< 1: 510> 1: 1280< 1: 5 * The neutralizing titers were defined
as the highest dilution of serum having 50%  reduction of the nunber of

viral pl 5€|'El|és14 Yl neulralizagipn agsayerity g Serp A soimRlaamHRzeAMth Phedyi r al

ser ot ypefuiysdNerfvalizing! N@d’tn%'hzrh@ neufjral i zation with the sera of aninals
i muni zed w th . MXturgeref sera * ~ELI SA (anti- DEN 1ELISA (anti-

DEN- 2ELI [SA (antdnti- DEN-BEL! |ahtit pENL2 DEN{ 41 PAZ3< 11100< 11100> 1: 128 000<
111002 PAZ3< 1I|;i|_q_Q;< 1/100L:pgg?8(-P00< 1/ 100 M xture of seraH **anti - DEN- 1HI
ant i - DEN-ZH™angql 4 B\ 3H -|5L)|:|\|-4|-’/-\4h< 1/ 5<11 5>1/ 320<1/ 5

M xt ure Neut Tt |1§8(519Nem T3 Tezi mgiNeutTgl i zi ngNeut ral i zi ngser a

“titers*rtiters: F084 DENtITeys anti-DEN-titers anti-anti-DEN- 123DEN-41
PAZ3< 1: P T :>|2§401280 J<1%_W3T—T 5< 1: 5>1: 1280< 1: 5 15 * Each

m xt'ur e S fu IEq ey threc g =

a e
ﬂU

6 >1: 1280 <1:5
7 >1: 1280 <1:5
8 >1: 1280 <15
9 1: 640 <1:5
10 >1:1280 <15

10 * The neutralizing titers were defined as the highest dilution of serum having 50%
reduction of the number of viral plaques.

Table 15. Cross-reaclivity assay against all the viral serotypes by ELISA, HI and viral
neutralization with the sera of animals immunized with PLL3.
15

Mixture of sera|ELISA (anti- | ELISA (anti | ELISA (anti- | ELISA (anti-
* DEN-1) DEN-2) DEN-3) DEN- 4)
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** The H titers were defined as the highest dilution capable of inhibiting
t he hemaggl uti nati on of goose's erythrocytes against 8 hemaggl utination
viral units. *** The neutralizing titers were defined as the highest

di lution of serum having 50% 20 reduction of the nunber of viral plaques.

EXAMPLE gLt ai ni g pio®I DI Thées augigedo de [seqyemnce thal<qpdofies Tar the

am no acy(BELAY OM 284 IN1@F6 of TIE eimeEp@Pe [IOf/gbd 1 rom 1hg/Iggl- 24 VI rjus
(SequenteNO-46) wWas anplTfTed W th the 25 of rgonucteotides rtdentified in

the list of sequences as Sequence No.17 and Sequence 41 No. 18 fromt he
DEN-4 virus strain genotype (Zhao B., Ivackow E.R, Buckler-VWite A J.,
Mar kof f *Bhti-DEN-1CT AP anti JBEN 20 TAI SHOBERNS T T anfiBENIZ Dangue
type 4 v“mrx;gtll''sélDﬁng8 lﬁ{gnc}ets'! néusféné genes a(*jtlhng for structura
protein rotogy 398G E 15577 88730y 1he veRtprs was creqt by UI gebtlon
of the l\vl'fn.% H—s p'r :ﬁﬁﬁs wtr—xb M. BamH—; Vwﬁt?“s cotrtatns ?ﬁg rmteteot de
sequence that codifies for the NNtermnal region of the MDH and for a
sequence of 6 histidines (Sequence No. 23). Upon Ilgatl on, the potentl al

r econbi f o wef-e—aaat-yzed St a—enZye—adigest-oth e
cl ones Xg}z@ eque?l g“ufr&ﬁﬁ'h'gck upg'ﬁ“tﬁi‘,'ﬂﬁgu oﬂ% t'a;s ent mgr'ﬁgf@@ 10 were
transfof with th ‘?.gmzslﬁhegt\ed . ﬁﬁ,%au . em_ﬁ (fr g J ﬁ&hﬁﬁ\que 1(&; of

fa¥al nrn\u r ﬁ rt
the cel IPREIELER 16 donor he (51160t o 2 Kb band-wds bfiarnocr] i ch
account QZ(P ﬂ;a) ’IﬂOA\ f<1t§g__t_g_t_a_|__g_g_|2|1_uj f .l. The si 7‘_<r:]f- fhn p1rn ein
obt ai ned corresponded to the sumof the N-termnal region fromthe VDH
protein aﬁachﬁaxemé%WeﬂM 'é8R®/t fromthe DEN-4 vijrus The |n vvas

recogni zed 118 Hi ‘i'tﬁﬁud%?of’%fﬂ?g g pei haﬂhSﬁtard"atﬂn rr@aﬁele DA

cont ) neETABAIIOHAMe! SoRSPe 1y BRasYieS RaSEcr o adutnapp e ence “a8).
EXAVPLE 38 Theupeyliakizing dﬁeféfw fﬁe N6€ 35 the) Bghesiedilig m t he
E. coli "©dption ofthg_yrpberd] iRkMegHed1 and grown at 37C vvas di srupt ed by
French press. The reconbi nant protein was obtained preponderantly as 20

i nsol ubl exAMPLESS @Utaindty bPpLAe pel l et of the cellular disr uptr on. From
t he peIIet t he Froter n was extracted with urea 6 Mfand t he su ﬁr}ﬁa ant,

cont®i ni 'ﬁl@e felepligs sgABensentha£odiigs defythenerine &csls N uhd % 4 te the

chaotrOpér‘:veaﬂenbrotéF hefrémaqtel @Embtamgeeeertasmt he) b2aded smbnnddhenth the
Chel atin @har ose FF unmm P armacia, U~ in th agr esence of ++

ions. Th 'QBP ‘E'@?We\ﬁd‘%e’e'fﬁ‘? éblthﬁr 8P SRACENSF 88 SsOURIFeNABEE SHUENTR 0.725

}/ol urrf: Rsm| tﬁ@?flENOﬂM?us?l straitd gemdtypen (¢tu M.cal dmooh«teaem ttm%nprmv\eoenetm t he
ornmu atl urrer

aration was, use or i
studi es. oB Fn0 STt OB es of E9a9 60 VBHS BrBs TR K Gap
fracig on7@fi7dl-Dr13yas characteri zed either by its recognition by di fferent

lycl | d/ ti
uman sert Y69 SoRee Azt utipestagyer v i RS H s BRout pEbaprrbpr iR ' Ve
bl ot t i ngcomrsias @i Aidestidel sequieticd thdodifielsiforDhbH-M-terrrireal F&fier of tlhleCMDByanHNAF

agai'nst fhe other serot wer than in_fhe cas se t The
ant i bodi é’é B e HRAUENED ‘Pfy ?‘ﬁé’%ﬁf a&e\gt“?’l&e IN%eziS)heUWT ﬁ@ﬁj' E land
the Sai niecbAmirantewehahalyied uy remdﬁad emymarnr ésacnmidtp@rnvatclotds wérenal |y,

th t t ?’I h tit nd t f ol
Lt A% inlobted bkl the fuicharnt Cammetant fols e iueke Fand@marit e o o
cases bysdhedtedlciink] ﬂ@le‘&ﬂlm I(Fr§| Sl r&bquéﬂce NOB3).eugén glseae] the tolorgf inPl D1

protein to, mpnocl. and pol tib e s** Specificity*** Pl D9
HVAF mhﬁﬁr'a%'%@’ﬁed'%? %qg églg ‘?%rqr\)ﬁc%é‘@ jysééb goTierAS 3 jepba 25 \ar
Mab 3HS MBA bahY WdE obtaifled,oltsith aécolrﬁte‘dgoﬂiO‘ﬂGLdfltﬁe &ﬁbllﬂemllarv\@@te&morrh@@rzeThe
i f the.signal  obtai s eval ua from+ to F were

i ntensit ne
s R e haRE halnedats yeval el £ (rom oty b e WMEE. v
Encegthal brtotétn vhd e DERY profeinl feuynfeavRom\the DEN- Blikis. $ak protbipwas rebsgndeal i ti s

t“hreu:tnt BB RIG BAG AR A AP AT k-4 cofeings B4 B dBiSvor o

. p 1| Mupictal wakstdans®inagedoPL i (SdguefcdNB34). n Freund adjuvant; 10 animal s
were bl ed after four doses and the antibodi es anti-DEN were evaI uat ed by

ELI SA. Hi gh antibody titers against DEN-1 were obtained while, no
reactivity was obtai ned against the rest of the serotypes (table 47andtabl e
50). In addition, the H 15 assay was done and only positive titers were
found agai nst DEN-4 (table 48 and table 50). Finally, the in vitro
neutralization assay was done and neutg@lization titers of 1:320 agai nst
DEN- 4 were obtained. However, no neutralization of the viral infection was
found against the rest of the serotypes (table 49 and table 50). These
results |nd|cate the hlgh serotype speC|f|C|ty of the antlbodles eI|C|ted

el NA P M. o o, 1 - o - o I
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41/ 64 000< 1: 10051 / 128 000< 1: 10061/ 32 000< 1: 10071 / 128 000< 1:
10081 / 32 000< 1: 10091/ 128 000< 1: 100101/ 128 000< 1; 100 Tabl e 48.
Titers by H of the sera fromthe animals inmunized with PIDL. MuseTiters
by H'* anti- DEN-4 PIDlTiters by H anti- DEN-4 PBS C(-)11: 320< 1. 521:
320< 1: BRAM P%Oﬂ lnurﬁ%t.éﬂsfiheﬁ%@hﬁmm 320< 1: 571: 640< 1: 581:
640< 1: 591:40< 1: 5101: 320< 1: *The H titers were defined as the
hi ghest dilution capable of inhi b| ting the hemaggl utinati on of goosg
er yt hr ocVhe bioapss rebtaidechbamdhe & icakhsirain tanstormahwith pLiHpznd a@wn\ﬁtr%?
neutral i h %ﬁm@bm & BorRleRdntly as
MouseNeu gé P@Qﬂpﬁg"g?{f@r"g’ng %%- f’%fiﬁ-cgﬁqlgﬁ% RE'IS'[ rlal I zi ng tld}t,}%arrgoantl - 5E
PBS G - lihsold@e<foim d@ocig@ditoste: peighef the selilaodisrupticn.: Frogpthe pellet, the
561: 320< Adidnt, é@rﬁ ihing®thé ®141 profeid,ne
neutral i érogemt\'\%[%erxira\%%#eﬁﬁpﬁeﬁggMag%%% #pehest u?ll 'c?r? of ser uFrJn havi ng
50% r eduwhs dmdeﬁ dntea IGH2Heplupin i gliglingie mwotwam a@est; Therfeasgion ehiained; ¢ y
assay agai I ) L th
%er"f‘ I!)?ci]e%eﬁmo He &ﬁ?@g#@%@os% FBAeolls g‘hwa{ma)’m5% BK)y, in the

neutrallyglonwl era o S I nmmuni ze M Xture of
ser a * ELp@Aeerbﬁ CuDEdhsL Abe Sroteiarwas eEtedowth Bpidazaiee 60 mEWane theabieiiad -

I-%0 I | > 1:
128 Hho IHSHE el i Gk Ry Ml ligling pHOICH, i Tl
anti - DEI\bdﬂ%lrIIRIS).]]?oHs drepé&ratidr wes 4sebior runalegical studies.
of NeutralizingNeutralizingNeutralizingNeutralizingsera *titers***titers
anti-DEN-titers anti-DEN-titers anti-anti-DEN 123DEN-41
Pl D1<1: SEXAMPLE15.180% RN chargeteration of BRH110 * Each ni xture was forned by
three se h bl e
of 1 nii bi [ YIRS Tl BLPARRS HElAeDERed Bih g 0P BOREbgRIo by Merghe
hematg! upolmabmajrseva aadi/oumurlee nonoclha) a'féib@dlaﬁi |a§|W@| as bléP@S'Wﬁ BuUahn SAEd as
t he high f serum having 50% reduction of the nunber of viral
pl aques. Follé W@l@ Obt enci on de pl D2 The nucl eoti de sequence that
codi f i esThehighest mvogoitians isDétr etting evere Ohwe@fwmm@eeHV@iFowg'-BEblrbiWef rom
t he DEN-4 f es
dent 1 1 5opEn b FRARF 3EalS A2 btk SRS okl Mol M1 e e . 16
from a DENTHe wntitaidiest gmanat(emba@t@r ﬂawuws)afeehﬂ Yellpwdfaver vigys ard fejSaint
Mar k%f l:ow?% s Gr L'J\éhacl-ﬂé efﬁy ‘rdcogn %’ﬁ'd?%llYFmgﬂyofHe%aEﬁUlt&/ ag8Met irdeengue
type 4 sequences nal ysrs “of genes coding for structural
pr ot ei ns huivian seoyyf HgBBtersia threesd. lowiiters egeinst REN-Icwaameasypddrdiavinion of
t he pMB4 R?% t the nucl eoti de
sequence EHB?tBLﬁaé@}gﬂggﬁbg} egk/lv)ﬁ\? rt'“l'o?thé)lldf?rH %'ofqg(? tgltd)tgequence of 25 6
hi sti di nes (Sequence No. 26) Thi s d| gestion permts the insertion of the
anplifie M TRIY r r ctural domain
of the N%?Hm ot el %C%K HMé p‘lstglﬂwtﬁnﬁqeﬁg%g?%ﬁpﬁ%%lé)@glr%ﬁggﬁtég wer e anal yzed
by restriction es/he d| gestion and positive clones were sequenced to check
up the junctions. Conpet eSneciisity’s* MvPS4Hiere transforned with the sel ected
clone, called pIlD2 (Fig. 11 and Sequence No.49). 30 Upon grow ng the col ony
in LB nmedium a I9B8FPAGE DENtlhe cel l ultar |ysate was done. As a result a 80
kDA band was obtai ned, which accounted for 20% of the total cellular
proteins. The silEAbf t heDiENG: ei n obt & ned corresponded to the sum of the
size of the NMDH 45 protein and the DENe protein fragnent fromthe DEN 4
virus. The protdiMARas r delolyd zed i n -mmunobl otting by a HVAF anti - DEN-4
and was denom nated PI D2 (Sequence No.50). EXAMPLE 42, Purification of the
Pl D2 protein TheHHAnass DBENdi ned fromthe E, colt strain transfornmed with
pl D2 and grown at 37C 5 was di srupted by French press. The reconbi nant
protein was obt aikM&d in Dokl forns: soluble and insoluble. The protein
associated to the insoluble fraction was extracted using Urea 6 M and the
super nat ant, contsiiARi ng tYRV/PI D2 protein, was | oaded onto a G 25 colum to
elimnate the chaotropic agent . The fraction obtained was then | oaded onto
t he Chel ati ng- seiddaFose FBL\ol um (Pharmacia, Uf~, in the presence of Cu++
ions. The 10 colum was washed with I m dazolee 30 mM and the protein was
eluted with I m deaibBB5 NT -

25
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250 mMM Final |

the protein in the formulation (PBS).

i mrunol ogi cal

Y,

st udi es.

the pure fraction was | oaded onto a G 25 colum to obtain
This preparation was used for
EXAMPLE 43. Caracterizacion antigenica de PID2 The
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found against DEN-4 (table 53 and table 55).

Finally, the in vitro

neutralization assay was done and neutralization titers of 1: 1280 15
agai nst TaHle 47Wwahtbadit titersedgdibaDEN-S4fromNbe setd vbfaingdt upmm infmdrhization radl

d agai nst the rest of the serotypes (table 55).

Tabl e 52.

Jai nst DEN-4 from the sera obt ai ned upon i muni zati on of

D2Titers anti-DEN-4 PBSContr ol
DO31: 128 000< 1: 1004> 1: 128
1: 1007> 1: 128 000< 1: 1008> 1:

3 000< 1: 100 20 Table 53. Titers
red with PID2. MouseTiters by H *
1 PBS C(-)11: 320< 1:

:561: 320< 1: 571: 640< 1: 581:

The HI

titers were defined as the

hemaggl uti nati on of goose's
ral units. 5 Table 54. Viral

mal s i muni zed with Pl D2.
PNeutralizing titers anti-DEN 4

1: 1280< 1: 54> 1: 1280< 1: 551:

i nfection was,, f
Ant | odW"f’ F it .
mce W tth Pl D2Titefrd dati-DENS TRES anltEDEN-P
(-)1. 1]Meteel¢PUH1)1002> 1: |pPBS GQO< 1: 1
000< 1: |110051: 64000< 1: 1006> 1: 128 000%x
128 000 .11. 1€ Q)?6’4‘LQOO‘L28 660 ~£1 + J_U.I_ 14
by H Ofg“'c Y97 #24.0 n-the cgl,ll:l y
anti - A ers—by1H =
521: 320531 1:64,00Q 541 1-51' 55<t-5<
640< 1: |Bo1-4agl 92 000n, 7 5502 1007, o7 7,
H = P IR T, iLj?hQQi¢hl o aof |<r:|lh|1QQJ+| ne + hn
hl ghest 7 aocT j}l r @UI \y \W | 1 I1I'l| T IIB CIre
er yt hr oggt-es— L4090 o herags! um‘Q‘.ation v
neut r al ilLationlhiB00Qu 1 RS 15100 ¢ "o
VbuseNeuBral izl beF 090 o o o d RITHRAL 1 by
PBS C -12 1- 13A8R8Q00 5o, 1/<{»30Q 1. 53~
640< 1: B8> 1114324000 5751<1138h< 1: 53
| QL: 5-

1: 1280< 1: 591:640<1:510>1: 1280

Table 18. Titers by HI of the sera from the animals immunized with PLH1.

Mouse | Titers by HI* anti- | Titers by HI* anti-
DEN-1 DEN-1
(PLH1) PBS C(-)

1 >1: 640 <15

2 1: 320 <1:5

3 >1: 640 <1:5

4 >1: 640 <1:5

5 >1: 640 <1:5

6 1:320 <1.5
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* The neutralizing titers were defined as the highest dilution of serum
havi ng 50% 10 reduction of the nunber of viral plaques. 15 Table 55.
Cross-reactivity assay against all the viral serotypes by ELISA, H and
viral neutralization with the sera of animals imunized with PID2. M xture
of sera [YELTS 1(@@“ - DENTTELISA™ (anti DEN- 2ELI SA (anti- DEN- 3ELI SA (anti -
DEN- 41 Ei P2 Jtzsfdw 1 J.UU< 17113u> 128710002 PI D2< 1/100< 11100< 111001:
64 000 N |g)u urESqr ‘ﬂfl a * gull. u:i\l- tH—=ant i - DEN- 2H  ant i - DEN- 3H
anti - DE 16PtD’ 5 é/1 §zu 320 40 M xture

of Neutr"riiq: m.\.emral A r‘.gt" utr'al i zi AagiNedt ral i zi ngsera *titers***titers
ant i - DEN- t|-DEN- |

Tyt
DENLL sy ot by SRR Al .
s ot 1 R Frokes e@éﬁmﬁf 6 auaie bl el c%glpafISe of
hormgol (HRIad .3072 il il 'ﬁf?aiég%é;%mqﬁ 2% SO P EPHR BB e et ne

as the highest —on—ef—Tserd —haH-hg 50%reducti on of the nunber of
viral pl yﬂﬂ'@? Nu ’trah 3&%3* NEEF %C#H mg of pl D3 The nucl eoti de sequence
that codifies ‘F sz g{g 286 to 426 of the envel ope protein
fromthe_DEN- (Sequ (- 6) was anplified with the

ol i gonudieot i dds80dentified<im5the |ist |of sequences as Sequence No.19 and
Sequencg25 No.|20320om the DEN:4S viral strain (Zhao B., Mackow E. R,

Buckl er -[Bhi t e |A: 40, Markoffi<l1:5 Chancock R M, Lai C -J., Makino Y. C oning
full-lendgth Dangd20type 4 vrials DNA segyences: Anal ysis of genes coding for
structur|dl pratleBhs. Virol ggyl:$986. 155:77-88). The vector was created by
di gestige of tlhe1e@d4 pl asmi& w5t h Bam HjI Bam H  which contains the

nucl eoti|{de sedquepe® that cadif:ises for the MDH protein and for a sequence of
10 6 hi 48 di ndg: gpd hout stde €@don (Sequence No.29). This digestion permts
t he fusijgn of [hgo@npliT1ed<fr-ggment by |PCR after the G termnal region
for the [NPH priqt gp@. Upon I[ikOglsi on, the|potential reconbinants were

anal yzed by FTestricrion enzyme digestion and positive clones were sequenced

to check tmetrkn‘&.ltia‘tlﬂﬁé'tﬁé}% wQ%”H@ﬁr?e'at a&hé %lé%%@@ill%ﬂeof rséﬂﬁrf Qfamhg go%kh the
sel ect edregLIARR of G ,L‘@qb@ IRir Iglagque 2 and Sequence No.51 ). Upon I5 grow ng
the igol ony in LB nmedium a SDS-PAGE of the cellular Iysate was done. As a
resul t arsifle oA drasidronRevit) iR & am@hhlﬁ%@@i%f’%@?&%é‘s%y EQP8OfHI s Uiedial

cel I ul arn&ftr‘é’i@éti&ﬁwnﬂthﬁe%n%eof%furﬁ mPthr‘ilféd‘w peHned corresponded to the sum
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l'a prot & ELH}HD3 The bl.qBEIHOD! ¢ kWW)OT rom tN& f1o60/ | St aiido anst or|ned
with pl @f(ﬂq.qi‘)grpmm 3y 5@80@65 di §r1y11@bea Dy |—r<eﬂq@0 press.[IRggoeconbi nant

pr ot ei n wasobtar e T bottr forms, sotubte andTnsot ubte. Fromthe
i nsglsubl e fraction, the prot ei n was extract ed usi ng Uea 6 M and the

super na T o I B ORI 5h @QFEUF‘T} to
?5 eliman Miidture"ﬁf lsgtﬂ d'r%ﬁ?%gﬁt H‘ fgljfErNagﬂl #r!(é(g‘g?g?ﬁgj was tlﬁ-en ded
ont o th-‘PLkﬁIET at ng Hl;H[Igéojbc FF Lg'.lvzrsu U-'nou ! 1o e S = rn<t1r/|g presence of
Cu++ i on Fhe—cotrumwas—washetd—wth—+ntdazotree45 nivtandthe—protern—was

el uted vmth | m dazole 200 MM Finally, the pure fraction of the protein was
| oaded onto a G 25 colum to obtain the protein in the formulation buffer

s yeni gxg W ohref ;‘te“tra‘et?%s?;r[;g%tn‘gﬁfuﬁtth;g,e“tetﬁ TR f& gt T 4"
;

charact ¢ ed eithd ?)' r ecog f?ff di ol yq and/ or
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(table 5 The ‘"t st reeegr:t" AS—HA *'"“'“" YA btatnedi with
t he HVA ELHMDE& ‘ % recegm tségghy HMAE ef" 5;':* t he & ﬁe sefrot-ypes
vvas ovve; in the e of ser

otyype 4, The ant i bod| es generat ed by ot her
fIa i rq g )E%‘tt’??ew%of’BW P)é\t}"g?eﬁ’? and

Encephal | i, &%t defingd @ olhfi f‘lge‘ﬁSt tdg?‘éthn OﬁP‘?lt?;{quQ '@H@“?%at@?l vity
agai nst §¢ r?%g 00Sg's er’thB'WCYtie apanshiinema '8 'S, ag |nst
DEN-4 was 530?‘5@"7-'5%H|t%’§| ea eoftﬂﬁgta&nthea'ﬂ'gg‘t’%rfﬁlpt"% &FFP”& g

bl ot ti ngreQHEthﬂé‘?ﬂ”’BP?ftqfl Plaguegp| e 56. Reacti vi ty of PID3 protein to
nmonocl onal and pol ycl onal anti bodies. Abs** Specificity*** Pl D3 HVAF DEN- 1
HVAF DEN-2 HWVAF DEN-3 + HVAF DEN-4 +++
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HVAF EEE HVAF YFV HMVAF SLV Mab 3H5 NT * A total of 10 ~, g of purified
PI D3 was applied. The intensity of the signal obtained was evaluated from +
to ++, ** HVAF were used 1:100 while the Mab 3H5 was used in dilution
1:1000. 10 *** EEE: Equi ne Encephalitis virus. YFV: Yellow Fever virus.

SLV: Saint Louis Encephalitis virus. NT: Neutralizing specific-serotype.
EXAMPLE 48. Characterization of the antibody response generated by PID3 '15
A tot al EXAMBLEBdAI7TbObtaining aferldd2 . p i muni zed with 20 ug of purified PAZ3 in
Freund adjuvant; 10 aninmals were bled after four doses and the antibodies
anti-DEN were evaluated by ELISA. High antibody titers against DEN-4 were
obt ai nedrThshntigotive sequenceithst oedifiesbfati thedaminai acids titos 1286t tooft 26 (& the
serot.yp I I ) a ; and
onl ytspos Vglgggt‘l?rp %Ins%gﬁ?o%@qav'g#s%%hw%? agﬁewgg éﬁ" Iggﬁgﬁgg%o)_
Finally, ohghmolemtidésﬁ rdentifiadt in dhe =t of sequeases/and@squknte NGl ané&EqaericzaNd &n

titers 4 n ( l.Lzation
of the Ior"?sll bﬁé %Lg\ﬁégmy}lgge?%?[’&te Egr e-isrlt%p'i)?) \?ﬁéeg%\%o{é%éei&(s% abl e
60) . Tatﬂreor@?strummabpmelm igeees ohdenguet 1 DENS 4tréineml.t Ben.s¥iral. 1688 .aTh&tD1dapon
irmuniza,{ 92 of 25 mce wth PID3. 50 MouseTi ters anti-DEN-4

er

(PI D3) Ti i anti-DEN-4 PBSControl (-)1> 1: 128 000< 1: 1002> 1: 128 000<
1: 1003>The dRBorORdxcréated(i4digedion @O 0ke pM82005 plastdd OO0 X I/ 306, Which 28

1 128 GO EgHoRdfe SenuRo et codh (8P B L AdiEh arksilr & Hauchee 10
i mmuni z el histidine®|(S8quedvica d.i 2683r I hisydlgIbstloamermltDEIthel irrkeb®hi ofethe dypliledant i -

o521 5Tt b ORI e, 8t B of s L gdmaB 3 he 0ol | o

*The H UWpdreligatiopy the petentiabremsmbimantsi \gémsanadnzédmwcrastuammbdarayofe digéstiont i ng
h ' I t
iR i RasbsiysBneg e A0SR § b B YRS EpribelFTRERY Y82 O
i Muni zederei tramsRirbed withu ffeNeelectad iciineg c'alletdepIsI*IZ a(ﬁtgl 5 BNSeqRem@NSaBbal i zi ng
i i - . = : < 4: : 0<
541 1300 GoMngb ol i 08 matliif s SpSFACE of B contig BiatewanddiE 8, . o,
1: 1280<a tesult1l®=801kDAZ8Md Was Bbibthed, Whichectauatedz fan 2% toértse wetekceledarned as

the hi ghﬁ’é% n%' EFH%:SQQ 88 he?[)fém mglhgg cérQJonﬁgéH:{o {8 sﬂhéfhﬁ? E'l?%%?{he I})Iyli ral

pl aques Ss-reac ssay ag
ser &y pewotein &id Ba,DEile proteiv fraginest frmmtheaﬂ)ENeﬂt viws. We pratéie wesrecaghizedi mal s

| mmuni z eg AWQ*%&)I%M&E% I“I%@A?;ﬁr?t?[)%Nﬂﬂelnﬁp\wggnéé.ﬁon%& Bt (é@&'ﬁénce

DEN- 2ELI anti -
No.36).

EXAMPLE 18. Purification of the PLH2 protein
25

The biomass obtained from the E. coli strain transformed with pLH2 and grown at 37°C
was disrupted by French press. The recombinant protein was obtained in both forms:
soluble and insoluble. The protein associated to the insoluble fraction was extracted using
Urea 7 M, and the supernatant, containing the PLH2 protein, was loaded onto a G-25
30 column to eliminate the chaotropic agent . The fraction obtained was then loaded onto
theChelating-sepharose FF column (Pharmacia, UK), in the presence of Cu™ ions. The
column was washed with Imidazolee 40 mM and the protein was eluted with Imidazole
100 mM. Finally, the pure fraction was loaded onto a G-25 column to obtain the protein in
the formulation (PBS). This preparation was used for immunological studies.
35
EXAMPLE 19. Antigenic characterization of PLH2
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DEN- 41 PID3< 11100< 11100< 1/100> 1: _128 0002 PID3< 11100< 1/100< 1/1001:

128 000 M xture of seraH **anti-DEN-1H anti-DEN-2H anti - DEN- 3HI

anti-DEN-4PI D3< 1/ 5< 1/ 5< 1/ 5>1/ 320 10 M xture

of Neutral i zingNeutralizingNeutralizingNeutralizingsera *titers***titers

ant i - DENel ﬁlﬂff@da\‘l’ﬁdtmﬁ)'-:é\ﬂ‘PLH?VV&saEHa'racﬁéﬂied[ENei Dig\récbgnition by different

Pl D3<1: 5<1: 5<1:5>1: 12802 PID3< 1: 5< 1: 5< 1: 5>1/1280 * Each m xture was

forned Pplyclenaksesa@gd/or-muring mpnaciona antipedies gas el @s &y RASKIVRTYABSLSEER | ut i on

capabl ethehQ@é Rhfik9).t he hemaggl utination of goose's erythrocytes against
hemag%_ utination vi raI units. 15 *** The neutrali zi pg__ titers were defined

f

as the hifgréghestiracggnigensoin Retmiphingaweieieined wildhe MAGT anthRENhiiahep
virak pligsiise YMRaEWR - PL(mt arﬁu, F&ogﬁ.tl&%%ﬁhﬁ dyamlse fid &ﬂeﬁ@%@ﬁé@ t hat

codifies for the am no acids rotein 20 fromthe DEN 4
virus ( Segdenethap imie apee Oéﬁ?fPWPP adThe @htihqq!@saeingaﬁ%P}b?ﬁhaé&aw\d@ﬁﬂ k¢ied in
the Seq‘{ﬁé‘%w&u |Fg§ér \ﬂﬁJsSﬁﬁfJﬁn@%’alm&@ @ﬁ%p%ﬁi&eﬂ%@ h‘él@ r?elcafw{l ‘Pé&dghﬁioﬁ'a'f al
strain of B., Mackow E. R, Buckler- A,

Chancocka"RFMa”y Ltap reactnnty aagish dvey huiops riierr) of Bigh- Wéﬁg@ﬂ*ﬂ tﬁgﬁ@@é l@_w&ra viral
DINA seq@%%gf gl%ﬁﬂf"l\/\)é%' ﬁe%ur@@%ﬁe@ﬂ@'@guﬁs@éntﬂ gﬁél%%otrﬂ:%e‘%‘ Bewedter®! 0gy
1986. 155. //7-88 25 The vect'or was creat ed I gestion Xba |'Xba | of the
pLL3Opl detting anshPehblengai ns t he MDH gene pl us a sequence of 6 histidines
in the 3 region of the gene and the sequence of the E fragment from DEN 2
inthe 3 end. As result, two regions of the E protein fromserotypes 2 and
4 were obnhie AbReaciwboiRi-Harrotaimie menecpsRkand plyciong aptikadiest he pot ent i al
reconbi nant s S di gestion and positive

cl ones 30 were sequencedsbgc,{;g@&k up phgoj unctions. Conpetent cells MR94
were transformed with the seleCted clone, called pD4D2 (Fig.13 and Sequence
No. 53). Upon gr—owr—rrg—l-he—cm—crrry—r‘n—tB—nEm—unr—a—SDS- PAGE of the cellular

| ysate was donepypf§ @ reF)gl qa@ 110 kDg,pand was obtained, which accounted
for 20% of the tot aI cel ar proteins. The size of the 52 protein :
obt ai ned correspgpged top EetNa osum of the MDH protein and the two fragnents
of the DENe prot ern frombDengue virus. This protein was recogni zed by

pol ycl onal anti pggises an N-2 and anti-DEN-4 contained in the HVAF. This
protei n was denomn nat ed (Sequence No.54). 5 EXAMPLE 50. Purification

of the PD4D2 prﬂ% TheD? yass obtained fromthe E. coil strain
transforned wt D2 and grown at 37C was di srupted by French press. The
reconbi nant projgidr Was gpai ned either soluble or insoluble. Fromthe
pellet the protein was extracted with urea 6 Mand the supernatant,
containing the P protein, was | oaded onto a G 25 colum to elimnate
the chaotropic 10 agent. The fraction obtained was then | oaded onto the
Chel ati ng- sephapgpg FF celym (Pharmacia, U ~, in the presence of Cu++
ions. A washing step was done with I mdazolee 30 "M and the protein was
eluted with I m gpgalps 25t™ Finally) the pure preparation was |oaded onto
a G'25 col um t'o—‘crb‘ran—n—tﬁe—prm—m—n—r—n—t—he—fvr—rrm atlon buffer and use it

Poune, Tha it 0 Eeen 1 = ad TRAMLERI o B ERRTHd e
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i fne ,Eﬁﬁéﬁa 3o e k0ws Do 2
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hi ghest ¢ 3 tal ne

and 20 antl-% 4. he recognlﬁ on o%cvﬁh&yé)v\o ot her serotypes was | ess than
for the case of serotypes 2 and 4. The anti bodi es generated by ot her

f1 avdlvi r BXAMPLE 20 € hvsadterizatioreof the antibadyl responsSaigenetated by Phdi2ohal i ti s

h it b had
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reacti viadjucendi hetanfmalanwerer laledfafhar ghuraddsdsoand ithe rantibodies sinti AN xvaqd
DEN-4 ,2
vest er - SESAEPELISALIGHE M6 e ST BEN-Rluehs 0fnch i3l 585A7
agai nst wahobtamedlagaingt thel rgst afrilag serntypes (falels 22/AnetabIg26¢.i Ihiadditipn *the IP[D4D2

HVA 58:5%5]5&&' VM%FdAﬂeNg}Ed gn%smwlﬁt%r%n% anJéfnsP%Eh?ﬁ (B%'I\ej' 53 Bha taEb":reIeE 53

HI\/AI'—2

295). Finally, the in vitro neutralization assay was done and neutralization titers of 1: 1280
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SLV Mab 3H5 NT
intensity of the signa

Encephal itis virus.

* A total

of 10 p.g of purified PD4D2 was applied. The
obt ai ned was evaluated from+ to ++,
used 1:100 while the Mab 3H5 was used in dilution 1:1000.
YFV: Yel | ow Fever virus.

** HVAF were
*** EEE: EQui ne
SLV: Saint Louis 5
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neutrali

Zat 1 on

10128 beo vi r al
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ser ot ypé
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1>8: §29 pogabl e

&@1: 180t 1 body t
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fromthe

3Sera
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ikmqppzati on ¢
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Shb i 2o0dDAD2)

T1apg by ELTY
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AR b8 BV 2ANT 1

~DENog ANt = DEl
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100< 1:

1Z

1501 1UU<
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r=\ =\
I TS SCT A 11

(PD4D2) Ti t

ers

i nmuni zed with PD4D2. 54

C( - ) Ant | Tadbl28AMiters DI DAtE! sebiEfrbr Almg anibial- idthwrizedosid»PILH2.640< 1: 5< 1:
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<130> Dengue 10 <190> <191> <160> 59 1S <170>

Pat ent | n* Fach nlixtlire®ad forthed Dy thwe@Sei2~ <212> DNA <213> Escherichia coli
<220> <22| Shpr iHretiteld neerg SdefazR> a6 1}he. (hRHesk 2B BtiorSexppablee obf inhibidinibteel
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(29) <223> Sequence of the Bam H

primer for the anplification of DENe-2 fragnment <400> 2 4S gtggatcctt
accctcccag gcttccaaa 29 <210> 3 <211> 25
! EXAMPLE 21. Obtaining of pLH3

20

25

The nucleotide sequence that codifies for the amino acids from 286 to 426 of the

envelope protein from the DEN-1 virus (Sec.

Id. No. 32) was amplified with the

oligonucleotides identified in the list of sequences as Sequence No.9 and Sequence
No.10 from the DEN-1 virus strain (Chu M.C., O'Rourke E.J., Trent D.W.Genetic
relatedness among structural protein genes of dengue 1 virus strain. J. Gen. Virol.1989.

70:1701-1712).

The vector was created by digestion of the pD4 plasmid with Bam Hl/Bam HI which

contains the nucleotide sequence that codifies for the MDH protein and for a sequence of

6 histidines without stop codon (Sequence No.29). This digestion permits the fusion of the

amplified fragment by PCR after the C- terminal region for the MDH protein. Upon
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S~ <212> DNA <213> Escherichia coli <220> <221> prinmer bind SS <222>
(1)..(25) <223> Sequence of the Eco-Rl prinmer for the anplification of
DENe- 2 fragnent <400> 3 60 atgaattcac gcctcccaga gatcc 25 S8 <210> 9
<211> 21 <212> DNA 5 <213> Escherichia coli <220> <221> primer bind <222>

(1) .. (2higalibn, B Joterridl RitembifanishReRBadndtzer by Ristriction tdheyrasmigdstiomanon  of
DENe- 2 fragnment <400> 9 cttggatcca ggct agfaat, 852 15 <210> g\gé 1> 31
<212> DNmsfityegongs Vﬂ%’eﬁéﬂﬁlwﬁt%m?&dﬂ%ﬁ a9 -d%‘?rﬂ%%te iGeds WeL§ . . (31)
25 <2233 zeayusnacyi tHehsoasa Honbr E4RE bRA3YFR. 8NaNd Beg@drice N©B7)DEben 2

fragment <400> 5 gaggatcctt aaccacccag agacccaaaa t 31 30 <210> 6 <211> 25
<212> DN\gro@Bo<the3olaycindB madiiny @ SDSHPASELIhe celiviakyspenues99%.. 4518 (25)

40 <%23>re§@gbée@gekr9/i B8 W& dotdidd BLhiER Tackhthtéd b Do%abi @i ebtaDEdkak
fragnment < > cttctagaca ggctcaaaat ggata 25 45 <210> 7 <21]1> (2@%<212>

DNA 50 <xofins=Jbasizeciithe pretain atpipsd eoraspopdedriey thpisHen Qidbesize of theMidhl 5o

<223> S - { BRI frérR Ehd DENaMANS! TRE bidkIn WasPEdyniked
fragmn?ﬂg%‘gén@{hgea%%gfgg@%g%gcgccéat agaaccga 238 60b " <a§10> 8 521I > 25

59
<212> DNA lkepngsotretting fiycpi HMAG pnt-PEHL1 gl wap  depomipatag Rid3S (Seqyence o)
<223> Se,qbl_gg e of the Eco-Rl prinmer for the anplification of DENe-1 10
fragnent < > 8 acgaattcac ccctcctata gatcc 25 15 <210> 9 <211> 29 <212>
DNA 213> Escherichia coli 20 <220> <221> primer bind <222> (1)..(29) <223>

SequencegRAnpIE PR BuricRlibARY tHPPLISBréteR] | fication of DENe-1 25 fragment

The biomass obtained from the E. coli strain transformed with pLH3 and grown at 37°C
was disrupted by French press. The recombinant protein was obtained in both forms:
15 soluble and insoluble. From the insoluble fraction, the protein was extracted using Urea 6
M, and the supernatant, containing the PLH3 protein, was loaded onto a G-25 column to
eliminate the chaotropic agent. The fraction obtained was then loaded onto the Chelating-
Sepharose FF column (Pharmacia, UK), in the presence of Cu" ions. The colum was
washed with Imidazolee 30 mM and the protein was eluted with Imidazole 250 mM.
20  Finally, the pure fraction of the protein was loaded onto a G-25 column to obtain the
protein in the formulation buffer (PBS). This preparation was used for immunological

studies.

EXAMPLE 23. Antigenic characterization of PLH3

The purified fraction of PLH3 was characterized either by its recognition by different

polyclonal sera and/or murine monoclonal antibodies, as well as by positive human sera,

to Dengue (table 26).

The highest recognitions in Dot blotting were obtained with the HMAF anti-DEN-1. The

30 recognition by HMAF against the other serotypes was lower than in the case of serotype
1. The antibodies generated by other flavivirus like the Yellow Fever virus and the Saint
Louis Encephalitis virus had not any recognition at all. Finally, the reactivity against three
human sera of high titers and three of low titers against DEN-1 was measured, achieving
a substantial signal in both cases by Dot blotting and Western blotting.

35

Table 26. Reactivity of PLH3 protein to monoclonal and polyclonal antibodies.
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<400> 9 acaccttgga tccagactaa aaat 24 30 <210> 10 <21l > 26 <212> DNA <2| 3>
Escherichia coli 35 <220> <221> prinmer bind <222> (1)..(26) <223> Seguence
of the BamH prinmer for the anplification of DENe-1 40 fragnment <900> 10
ccggatccgt gaattaccca cctata 26 45 <210> 11 <211> 29 <212> DNA <213>
Escherichia coljpe® <2205 <22I> primer bind <222> (1)..(29) <223> Sequence
of the Xba-1 primer for thefpt+ficapigm of DENe-3 55 fragment <400> 11
tttctagata gacttaagat ggacaaatt 29 60 <210> IZ 60 <211> 28 <212> DNA
<213> Escherichiymagol I Spgr2P> <221> primer bind <222> (1)..(28) <223>
Sequence of the BamH primer for the anplification of DENe-3 fragnment 10
<400> 12 gaggat gQfidr aacc%ggggc tgaaccpaa 28 15 <210> 13 <211> 25 <212> DNA
<213> Escherichia coli 20 <220> <221> priner bind <222> (1)..(25) <223>
Sequence of theykog R ppEpes for the anplification of DENe-3 fragment 25
<900> 13 aagaattcac accacccaca gatcc 25 30 <210> 14 <211> 23 <212> DNA
<213> Escherichjygg0l I 3Bp§2£0> <221> primer bind <222> (1)..(23) <223>
Sequence of the BamH primer for the anplification of DENe-3 fragnent 40
<400> 14 acttaggﬂgg:cagagtgaag atg 23 45 <210> 15 <211> 26 <212> DNA <213>
Escherichia coli <220> <22l > prinmer bind <222> (1)..(26) <223> Sequence
of the Bam HI pﬁkﬂﬂf forYpbe anplification of DENe-3 fragnment 55 <900> 15

HMAF SLV -

Mab 3H5  NT -

* A total of 10 ug of purified PLH3 was applied. The intensity of the signal obtained was
evaluated from + to ++.
** HMAF were used 1:100 while the Mab 3H5 was used in dilution 1:1000.

5 ** EEE: Equine Encephalitis virus. YFV: Yellow Fever virus. SLV: Saint Louis
Encephalitis virus. NT: Neutralizing specific-serotype.

EXAMPLE 24. Characterization of the antibody response generated by PLH3

10 A total of 25 Balb/c mice were i.p immunized with 20 ug of purified PLH3 in Freund
adjuvant; 10 animals were bled after four doses and the antibodies anti-DEN were
evaluated by ELISA. High antibody titers against DEN-1 were obtained while, no reactivity
was obtained against the rest of the serotypes (table 27 and table 30). In addition, the HlI
assay was done and only positive titers were found against DEN-1 (table 28andtable 30).

15  Finally, the in vitro neutralization assay was done and neutralization titers of 1: 1280
against DEN-1 were obtained (table 29). No neutralization of the viral infection was found
against the rest of the serotypes (table 30).

Table 27. Antibody titers against DEN-1 from the sera obtained upon immunization of
mice with PLH3.

Mouse | Titers anti-DEN-1 | Titers anti-DEN-1
PLH3 PBSControl (-)
1 1: 64 000 <1: 100
2 >1:128 000 <1:100
3 1: 64 000 <1:100
4 >1: 128 000 <1:100
5 1: 128 000 <1:100
6 1: 128 000 <1:100
7 1: 128 000 < 1: 100
8 >1: 128 000 <1:100
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gaggat cctt aaccacccac tgaacc 26 60 <210> 16 <211> 30 61 <212> DNA <213>
Escherichia coli <220> $ <221> prinmer bind <222> (1)..(30) <223> Seguence
of the Xba-1 prinmer for the anplification of DENe-9 fragnent 10 <900> 16
cttctagaca aagtgcgtat ggagaaattg 30 <210> 17 15 <211> 28 <212> DNA <213>
Escheri qigia cOl{l gFggy> 20 <3Zh= @i mer bind <222> (1)..(28) <223> Sequence
of the BgFH BRI B od®T N <a1mngficatior of DENe-4 fragrrent 25 <900> 17
gaggat cctt—aacctactaac agaacctaa 28 <210>"18 30 <211> 25 <212> DNA <213>
Escherichia coli_ <220> 35 <221> priner bind <222> (1)..(25) <223> Sequence
of the EEi!bIRIZBpr'l"ltﬁrsrbyﬂderftﬂh%S%mT.fﬂOhTﬁhe@lnlnﬁﬂis ImoERed with Phyaent 40 <400> is
at gaatt e \b 45 <211> 27 <212> DNA <213>
Escheri c(mba tn 3 ﬁ} Y| nefr Diind <222> (17)..(27) <223> Sequence
of the Bam HI 'for th B?g)rel fication of DENe-4 fragnment 55 <400> 19
ggccat ctlag gm‘ ;mnf gcgt 210> 20 60 <211> 26 <212> DNA 62 <213>
Escheri aflia cdlli 32020> <22I §1 O mer bind|5 c222> (1)..(28) c223> Sequence
of the BEmH i 680 for th& H¥plificatign of DENe-9 fragment <400> 20 10
gaggat cqtdt__agdedeb4hc cgaadcali 28 <210> 21 <211 > 26 15 <212> DNA <213>

Escheri cdi a_cqlli 32020> <15
5 1: 320 <1:.5
6 >1: 640 <1.5
7 1: 320 <1:5
8 <1:5 <1.5
9 >1: 640 <1:5
10 >1: 640 <1:5

*The HI titers were defined as the highest dilution capable of inhibiting the
hemagglutination of goose's erythrocytes against 8 hemagglutination viral units.

5
Table 29. Viral neutralization assay with the sera of animals immunized with PLH3.
Mouse | Neutralizing Neutralizing
titers* titers*
anti- DEN-1 | anti- DEN-~1
PLH3 PBS C(-)
1 >1: 1280 <1:5
2 >1: 1280 <1:5
3 >1: 1280 <1:5
4 1: 640 <1:5
5 1: 640 <1.5
6 >1: 1280 <1:.5
7 >1: 1280 <1:5
8 >1: 1280 <1:5
] 9 >1: 1280 <1:5
10 >1: 1280 <1:5
*The neutralizing titers were defined as the highest dilution of serum having 50%
reduction of the number of viral plaques.
10
Table 30. Cross-reactivity assay against all the viral serotypes by ELISA, HI and viral
neutralization with the sera of animals immunized with PLH3.
Mixture of sera|ELISA (anti- | ELISA (anti | ELISA (anti-| ELISA (anti-
* DEN-1) DEN-2) DEN-3) DEN- 4)
1(PLH3) 1: 128 000 < 1/100 <1/100 < 1/100
2(PLH3) >1:128 000 <1/100 <1/100 < 1/100
15
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<221> primer bind 20 <222> (1)..

(26) <223> Sequence of the prinmer Xba-I

for

the anplification of DENe-9 fragnent <900> 21 25 attctagaag accaccaacg

gaacca 26 <210> 22 <211> 929 30 <212> DNA <2l 3> Escherichia coli

<221> gene 35 <222> (1)..(926) <223> Nucl eoti dic sequence coding for the

<220>

am noaci ds 286 to 926 of DEN-2 envel ope protein 40 <400> 22 gacaggctga

aagttta
ct gggag
aact caa
tccattc

aacccgat

At GRAbAsE
pa 50 gaatg
Ct g gagcgaaga

ﬂmlﬂﬁﬂﬁm-ﬂt
gacaa tt gt gaagd

g actacagctc

v aptiDEN-RL a

a gggacggctc
aat agcagaa t

HIGGRCBENID a
t aggt cgcct
ccat gt aag ga

HiC antigENg
aagcagaacc
t|t acagt t

Pt taagaa

Ziaapgoccat t

aapggaal gt a

§ag@cat g at

¢eCyttg

Ty gacagcraca ggaagrtcca

TTaggtgaca caractictat gaacaat agt
agat aat gga t aacagaaaa tcatcatagg tcggccaaat cagcctggga gtgtacagga 60
tat cagagta 12C tttggaaaaa 18C agat agccca 290 agt agagccg 30C gtttgagaca 36C

ttttgga £925 S2IIFNG SCHRLAliZEng0! | 55
<220> <P tqgeene <f2m(.ai ﬁ‘ (168) ggg [‘{Qlegu %ﬁg’%:g@f@&,go II f.0r the
first 45 ani noacids an 6@@ 160L M ; at gggccadppjggaccacca
ccacgcca T(PLF’B ata : §§0 ggcttt Qg1l. lsgddl t g 6 e Thdglgt gbCLg Qt.ldlst gg(,gg
aacagaa gatat s - A ggttoa aacgtg—1RPH bgabau a_t tgtogga
cgat ??actttg '1?§¥auab B T I e T 1o
Escheri ch ol.i, <220 2 <222> (1) .(603) 15 <223> Nucl eotl dic
sequence** | gleid t p <
th iy gor 8 r{i@@ '% Iﬁtl le lln g

at gggccagc aa% F %a%? a%% at 25
cgect gat a§ | %§ e Hig St t.%‘n‘co%"&e‘?&r%aha%}frgqf 5g4c99
ttgc % y 8 g) (ﬁa aagatccc cagt FACC T ggagaca
agaa gga a cagaaaat cgataccctg aatgtcatac

g a{‘[? ¢ d’é

acat ggaaca ttttgagata gatcgtaaca ctacatcatc ttccatcggc tgacacagcc
gt agat aaBXAMPLE25 tQtantingof pAdd tctatgtgta atagttatca atggatttgg
gaaaaagat a ataggagtag caaatgtttg tgggattttg gaatggcttt tcgcggttga
at ct agacag caggaaagtt gagtacaata aaaaaagaca gcccagtcaa agccgggaca
agacaacadhe graotde sgqueid> i codifies f@O3he<2iriino RRIDS3Gom22EB> teEAbeot tiel a

col i

<22

the PLL1

T

8y QR

A0 WA Gh Sl T MRS, 0 5oc

t gaaggggdent¥®@C iogthetlishgfse@BDcennadieagencel NG. dtltaymhsequend Ny ddggatieg 59C
agggt aag@%N@%r@sos?train genotype (Osatomi K., Sumiyoshi H. Complete nucleotide sequence of
dengue type 3 virus genome RNA. Virology.1990. 176(2):643-647).
The vector was created by digestion of the pM108 His plasmid with Xba I[/Bam Hl, which

20

25

30

contains the nucleotide sequence that codifies for the N-terminal region of the MDH and

for a sequence of 6 histidines (Sequence No. 23). Upon ligation,

the potential

recombinants were analyzed by restriction enzyme digestion and positive clones were

sequenced to check up the junctions. Competent cells W3110 were transformed with the

selected clone, called pAZ1 (Fig. 7 and Sequence No.40). Upon growing the colony in

Luria Bertani (LLB) medium, a SDS-PAGE of the cellular lysate was done. As a result a 25

kDA band was obtained, which accounted for 10% of the total cellular proteins. The size

of the protein obtained corresponded to the sum of the N-terminal region from the MDH

protein and the DENe protein fragment from the DEN-3 virus. The protein was recognized

in Immunoblotting by polyclonal antibodies (PA) anti-DEN-3 contained in the HMAF. This

protein was denominated PAZ1 (Sequence No.41).

31



<900> 25 H's H's His Hs Hs Hs Mt Val Asp Lys Arg Met Ala Leu Val Ju 1

5 10 15 45 Leu Lys Val Pro Asp Ile Ay Ay Hs Qu Asn Val Asp Ile Ile Ala

20 25 30 Val Gu Val Asn vVal Ay Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 50
35 90 45 Thr Leu Asp Leu Asp Arg Leu Arg Met Asp Lys Leu G n Leu Lys Ay 50
55 60 5$EMMP§(EF26Twur§m’at.NRbf%pﬂ')*aémfﬂAmLys Phe Lys Ile Val Lys Gu Ile 65
70 75 80 Ala Qu Thr dn Hs Ay Thr Ile Val Ile Arg Val @n Tyr Glu Ay 85
90 95 60 Asp Gy Ser Pro Cys Lys Ile Pro Phe Qu Ile Met Asp Leu u Lys 64
100 105 bénﬁs@ dﬂ‘ta'ﬁné@*rorﬂﬁHe@ %ol?\EGalh%hnHo‘PmE@rthﬁadAZ“}Séhdogfb\M & Sﬂb Thr
Gu 115 120 125 Ser Pro Val Asn Ala Gu Pro Pro Phe Ay Asp
Ser 130 wa%d@gcptercijlby FTG@ChIpéESlSl Ehﬁwov&maﬁt arom'fbwesyb@w?dwepw?r%u 38sn Trp
Phe b t'eyfh B §%r tr%e I|dle§' @f’sbﬂ Gom BfRin me e, tHar Thr

C Arg CrooRR o feschid (/e paNeCRl uiEee § i

és l e Leu GI}Q/ p Thr Ala Trp
Asp Phe mo;elrse\raﬂwams vmg“our@@d W@%ﬂ &m@rrm}amdqrdamm il&ﬁ%BrP@'F:b
DNA2$<2

e, oot 3s foaciB8Tdntdh %-Qg'cblﬁ%%pt%ﬁ%ﬂﬁatgwa%ﬁ/%la enf. h&ék};’&s@%ﬁgmed

I C sequence of inth ep asm_d | . <4

26atgggcwa%db@@d@@ﬁﬁhQG@G&GC@ﬁ@@@ﬂh&%ﬂﬁ&%@gﬁﬁt@@@Pﬂt@ﬁ@ﬂ@%ﬁ@t@@@a@aﬁﬁ@cccga
cat t 99cggRACAGABARL ILARATAL RO MAIHM éﬂ?e%%mﬁﬁ.asﬂolé@éém%eaﬁé Bbidifdadt ggac

gat accctgattactttggatctagatt at ct agaal80gaact agt ggat cccccgggct gcaggaattcg
at g?wé t cgd@rggaggéﬁ ﬁf@@@ﬁéﬁ%ﬁ%%@ﬂ@& @aaagtaagqret&w?@t ! Qefa@‘ﬁldéf{j@gacaa?
at ct ct gaggal Sbbarbio (a8 LORPOF ERBNIISHES SRRAEC ICt cct aaagecgaageggce
gcc36OQCcccgggchagaachcctaaagctgccgctcctgc@%cgcaagccgcgcaattcggc4204099tt
ct gccgat gccgagt acgacgt ggt cgt at t gggt ggcggt cccggeggt t act cc480gct gcatttgececgetg
ccgat gaaggamriaRapt ag S OhSaacahiisn dRpagh 590t t gggcggcegt t t gcct gaacgt cggcet
gt aticccttccaaagccttgttigcacaat gcco00gccgtt at cgacgaagt gcgccactt ggct gccaacggt a
t caaat accccgagccggaa660ct cgacat cgat at gct t cgcgect acaaagacggcegt agtttcccgectca
8 gg?tfggt The 4brifigd dragtiora tof) AFdawag chgrasteiiged giabgt butitsceesggutien ggrgbﬁmenbt ta78
gatccgc .0 cgagaa
R A S S A A S e
agatccgc@m&ﬁmyﬁx@ﬂd&&thgcggcgcattggct9600tgaaagaagtaccgggcaaactgctgattatcgg

ngcggca‘rﬁé‘%@}%gg = @%ﬂ&&lﬂzﬁ&%%ﬁggcgat ?%%%%%E@HMA@%&F -DERGRIEHO0 L ga

aat gat ggacqgg t gcaaggcgcagac gt aaaagt at ggcaaaaacaaaacgaat acc
gt t t t 1146Ggageitionby ANATE egaiosictbaaties @gtqtsgmag«asqggettj@aa@ﬁwgaasggtf@etqtmmzoogt
Laceld | 08oRAC AR AARRAC AR ABA 904RR0 TR0GRG PEORLORIGHALBOLHLBNIGROSGROCCOC0
cgccctaacggcaaact cat gcggaaaaagcaggcgttgccgtal $accga cgcggct cat cgaag
t ggacaaatauisEgegplmtitiasirgg bt petanytreceunit®BG) @l dt iogltyc thecreaclyity ggeivalgibagat gt t g
gCgcacanqanaRsbRAGIIANIRRAGIPANG LiU6hURAIARAAC! BENTL IS FREBARACELAGHIS IACUC
acgcgtgattccgggcls0 g@ctacacttcccccgaa gcgéga?tgggcgaaaccgaactgtccgcca
aagcc 1560subgjgoia) sigaabin bativeasgs bk Bat blodwe gV egigd If&cggccegt gcgat t gcc162060
aacggttgcgacaagccgtttaccaagctgatttttgat gccgaaaccggccgcat cat c1680ggcggcggcat
tgtcggtccgaacggtggcgatatgatcggcgaagtctgccttgccatc1740 6% gaaat gggct
gcga%bcg@éb@dﬁeﬁﬁﬁgﬁﬂyaé A€t arofeinde wgedend agg polyslenaantBodeat cggt at gg _
cggcggaagt ggcatigmygt acttgtaccy acaaaaaaaa a 1851 10 15 20 i 25 30 35 40 i
45 50 55 60 <210> 27 <21 Rp 212> dINA <213> Escherichia coli <220>
<221> gene <222>—tty——62$§§§—<®53>—ﬁhc+eotrdrc—sequence of the quineric
protein in the Hhﬁi dp _1<400> 27 atgggccacc accaccacca aaagtgcccg
acattggcgg ggcgacacta ttgcigtgga aggctgcgca tggacaaact tttaaaattg

t gaaggaaat tatgagggeg ac cc cacgtettag gtcgecctgat aacat agaag

b~

cagaacct cc
att cgat gaa
ccgctcct ge
gtatcccttc
t ggacgt t at
cgcgcat cat
aagt at ggca
t cat cagcgc
aagcctactt
tgatttttga
gtacttgtac
at gt aagat c
cgacaaaat c
t at caaat ac
cggcattatc
taccaatgtg
cggcgaagt c
ggaat gt cat

caat t gaaac
gaagt pasd
tacgacg gg
cgccagihgd
gt gt cgct ga
aaactgghea t
accaaaaccg
gaagt ggaga
gaagtggcgt
ccgaag %g
ccacgcca

t caact ggt t
tt ,COQ
tcg atgggg
ct gsEqac9g
ctgccggcga

gcgg
tt gc%'gt t ga
aa t gcg
gggtgggcga
gcgghat gat

aacagaaaat

at gagaggag
gct ggaggca
gat gaaggct
cgcgget aca
gttgccttca
ctgggttcgce
aacgcgcct a
ggt cagccga
aaagccaact
gcagacat cg
cgat accctg

cgaagagaat
cggcagccgc
t gaaagt cgc
aagacggcgt
aaaact gt at
gtttggat gt
aagagccgca
t gtt ggcgca
t cccgt gggce
gcaaaaccat
acagct caaa

t acagttaac—attecggagac—taagaaagga—ggeeatttta

t cct aaagcc
agtttcccgce
ggt t gaaat g
caaagccgtt
ccacccgcac
caacat ggaa

t ccgcaagcc
ccaaggcgac
aaaacaaaac
cgacgcacgc
cgacaaaaaa
ccttttgaga

t ggcggt ccc
cgcgt acgaa
gccgagagaa
aaccgaactg
gt agat aaaa
ccgat cgt aa

cat cgt cgaa
cattgcagca
acgct acgat
ggcttccggce
gtagatatta
agct acat ca

. g

ggaggcgt ga
cct aaagctg
aacgt cggct
agccgt aaag
cct gaagat c
gatttggtaa
aacggcaaac
gccggcecaca
tttaccaagc
gtggcattgg
agcagaaaca
tt cgat ggac
caaagccttg
cgattccagc
ggaaaaagca
t gccgaaacc
attactttgg
agttccatcg

. o



<221> CHAIN <222> (1)..
Hs Hs Hs Hs Hs H s Mt Val

Leu Lys Val
Val G u Val Asn VaI Gy Asp
Thr Leu Asp Leu g JLﬁu

Met Ser Tyr Ser

Thr

(748) <223> Am noaci di c sequence of PLL2. 5 <400> 28
Asp Lys Arg Met Ala Leu Val
Pro Asp Ile Ay Ay Hs Qu Asn Val
Ile Ala Val

Au 15 10 15
Asp Ile Ile Ala 10 20 25 30

Asp Asp Thr Leu Ile 35 40 45 IS

Arg Met Asp Lys Leu A@n Leu Lys Gy 50 55 60

\/b LILILL

Gy

tys—Phe Lys tTe Val

LSGuIIe65707580

asp Gy s e?eu"erg kg }ef‘éa\%k"éfi FX%! 0‘?&@% afRutagt 80 o
110 Arg ** g, e \égl fuﬂ gg Thr A u 115 120
125 : \@?h?ﬂ Y%II fr [9 VGgalﬁz@_oigr 130
135 é "é“ﬁ cR agZ Sév Leu rp Phe
145 150 B3P 8'6' Lus VL Rgyjradzing Speciit-ss Gn et Phe GI u Thr Thr Met Arg
Gy 165 170 175 Ala Lys Arg Met Ala Ile Leu Gy Asp Thr Ala Trp Asp Phe Gy
Ser 40 18RAVPLEISH) Ohewadctesization oftheAsitibSdy régponkergederatettby/®AZVal Pro Al a
G u Val 195 200 205 45 Ala Ay Val Vval Lys du Val Lys VaI Lys Val G y Asp
Lys Ile Ser 210 215 220 50 G u u.lleg Val Val Al

The 16 o Alateoh 25 Balblsomizesverso iamulieskhals, VAl of Rrifed R i B sl n

Gu

Gy Ser AIa Al a 55 2 0 Au.Tyr
Pro Gy eyauaied bgglISA- B”tg’é’@yg@ﬁs 8ol

Lys

Cys Leu Asn Val r 305

Asn Al a R§SRY\AS W%e %@ @‘YLP"«?H'IVGi

Asp Pro
Tyr GQu

4

25 Lys AS8Tolpe-speeifigityof feantjog

Val

éZr aeagns_ﬁENraﬁ weke ohigj

n Al

Val Ser Ar

a Ala Prao Thr

Al a FiGvany;s 18N anird8i \25;% BlE #ier LA dBses Aha tHéOaerbdbéhaarml-laElG werBhe GI y

Val. .Leu d

kDERHS wefe obfBinefipiasHo Gafody) Lot
Val ﬁb@obﬂaﬁe\d@gaﬂsﬂth@ﬁ@sﬁ&%@QéroBﬁb@s@tﬁble SB/air‘]gd_taSIeTiBﬁ) lneaﬂd(ﬂl?y\ tﬂlt_ay-IIVal
eu | s
s e fainaeing DB Geplta St o, o
lsys gy)r FiPafly, Ghe nPWroG'\éutrlaﬁzbt}éﬁ Fbsbbﬁméﬂﬂowétanﬂllrﬁbtﬁéﬁza%ﬁﬁ tl'ilers ogrlgBZAI a Tyr
a
Feq Hovgvar Ganentbiggion PE e Xyebiiscyah RS to

gindilitRe k&Y oftHe éé’:tbty§@§ (tb@u 3HhindAbBle@5). Tisase386ulR9iAdidate tHOBIgRO Al a

Paties ghalet bRl e

t Ala
e Leu

Al a Phe 405 410 415 1
Lys Leu Pro Phe 420 425

430 1l e Pame@2) AaiBoly Gtefs aghinst DER-AspmSiie ssea obtained apdreimmblinizatenn &35 990

995 Lys
455 0
970 975
Val 485
Val 500
Tyr Val
Asp Al a
Ile Ser

it

Ay Thr Val Tyr Ser Thr

080 3Y Tedrs Ghti-DEN-3VHitersS anti-DEN-8 U
WMOuHIS Lyspxah Trp GIPBw@nt&lr(-)As
505 510 40 Asn Thr Lys Thr Val AI
PR s 4 U.“\?nymbd
PO A TR T v R R L T ali

BT T 320007 <1:100

4 1/ 64 000 <1: 100

5 1/ 64 000 <1:100

6 1/ 128 000 <1:100

7 1/ 64 000 <1:100

8 1/ 64 000 <1:100

9 1/ 128 000 <1:100

10 1/ 128 000 <1: 100

Gy Lys Leu Leu lle lle Ay Ay Ay Ile lle Gy 30 950

Leu Gy Ser Arg Leu Asp Val 465
Mt Gn Gy Ala Asp Arg Asp Leu
n Gu Tyr Arg Phe Asp Asn |le Mt
Val GQu Pro Lys Gu Asp dy Vval

Asn Ala Pro Lys Gu Pro G n Arg Tyr
Ay Arg Ala Pro Asn Jy Lys Leu

Table 33. Titers by HI of the sera from the animals immunized with PAZ1.

Mouse | Titers by HI* anti- | Titers by HI anti-
DEN-3 DEN-3 PBS C(-)
PAZ1
1 >1: 640 <1:5
2 1: 320 <1:5
3 1: 320 <1:5
4 1: 640 <15
5 <1/5 <15
6 1: 320 <15
7 <1/56 <15
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50 u Lys Ala Ay Val
Lys G n Met Arg Thr Asn Val
Gy @n Pro Met Leu Ala His Lys Al a Val
605 Ala Al a Glu Asn Q/s Al a Gly H's Lys Ala Tyr

575
590
600

610 615

55 Val

Al a

Val
Pro H s

Thr Asp Arg Ay Phe Ile Ju Val

Asp 565 570
lle Tyr Ala Ile Ay Asp Ile 580 585
Hs Gu @y Hi s VvVal 595
Phe Asp Ala Arg Val 60

Vai 4—\1185 TyT

hr Ser Pro Qu Val Ala Trp Val

Ay Qu

>d)

o-’@’

G Lgij: 5:&:[

Alla Lys Ala Ser Gy Arg Lys Ile Thr

Lys Al a

5 & R
j_l-

D
C I"IU l I'\I

T

ajAla Ser Ay Arg Ala Ile Ala Asn

Ay
dy
Met
Asp IIe
Met

an B:

Escheri c

Cys
Arg
IIe

@Q:_ T q o

\<3%¢D-§

e
@*mfﬁ
a Ala GI u Val

e 2hy i skiau3e

i

re

m

PY90o53

"L

e%%ﬁ %oB‘

30_35
a @Hém

33

sequence
29at gggd
cat tggcg
gat accct
gtt aaagt

C
gacacg
gattag

c.gac.a

‘?:‘Lsf cagEEﬁl

LT T 11T

iging

aaaa

ttt’@1

caaea

\JIII

‘iﬁﬁr
at gg

240

i

cct]

nn

cct aaagc
caa360tt

TITI

cydagag

03004

Pr‘ﬂﬂr‘r{l

"VUUU

nnnfnﬁhénnfnr

r°ﬂ‘§5?96'”
Ala Leu 20 725 730 735 Gy Thr Cys Thr Asp Leu Pro Pro

jasbt

Lys Leu Ile Phe Asp Ala G u Thr
tiof %k%mef bi y Asp
iﬁ‘% ﬁvé&f@% a Ala
s Pro uSer lle dy

$213>
fgé%%fgé%%%gﬂé%;w uc eotldlc
400>
laagaat ggct tt agtt gaat t g60aaagt gcccga
agt aaacgt g12040ggcgacact at t gct gt ggac
80gct gaagt t gcaggcgt agt caaagaagt t aaa
at t gt cgt cgt t gaagct gaaggcacggcagccgcet
cccct aaagcet geccgcet cct gect ccgcaagecgceg

(‘ﬂ(‘?(‘ﬂ
)

ttt

ffr‘f;r@z gcag

m"r nﬁ F%ZQ gaa

m"r t ﬁaﬁ;@ﬂ rnc

t cgt at t gggt ggcggt cccggeggt 42045t act

ccgct gc
tttgecct

aa(4n'r C

nn("r (:H g?Q‘(‘r‘t t

r‘r‘aaﬁrﬂ’@t t n'r t

cat cgt cgaacgtt ac480aaaacttt gggcggcg
gcac590aat gccgccgt t at cgacgaagt gcgcec

act t'ggctlg
gcgt agt t

acgggcaaz2050t
Ogcccct accdhcg

actgcctt

acdnacly

aot att#9at ac

ccaaéﬁ’h@rrnnr

act cgacat cgat at gct t cgcgcct acaaagacg

Lccﬁcqc

ct cacti®80aac

gttt oﬁﬂ:éoat at

ggcgaaaagccgt aaagt ggacgt t at ccaaggcg

tcttdnd2@cqcA

ccactt idaagt d

t cgct gact gccggecgacgegt acgaacaggca78

agaadadz2t cat

t gcctt L @aaaad

tgtat catt gcagcaggcagc890cgcgt aaccaa

tcéttc

ct gadgd&cqc

catcattdatt cd

agcggcgcag00t t ggct ct gaaagaagt accggg

caaact gc

t gabt g

t cggdggamgcat

tat cagtbdt c96(

gagat gggt acggt t t acagcacgct gggtt cgcg

tttggat gt ggtt gaaat gat ggacl102055ggcct gat gcaaggcgcagaccgcgat tt ggt aaaagt at ggca
aaaacaaaadheaheaatidliging giteist warndefrtcdatg ghe augaast alitatiarc gf tsgoagythayagc 6Qfaaagaag
acggnil 19agiuttiarceftthanambérgaiairgiqgageacgcgcecct aaagagccgcaacgcet acgat gccgt al1200t t
ggttgccgccggeccgecgcecgecccaacggcaaact cat cagcgcggaaaaagcaggcegtt 1260gccgt aaccgat c
gcggctt cat cgaagt ggacaaacaaat gcgt accaat gt gccgcacl132060at ct acgccat cggcgacat cg
t cggt cagTabjat 3f. t QysgEmchvitygassgy tagaingh all 30 yigal csecafyperc by EddSdadt soe gtalggccac
aaagcct antutragjastpradithictye gata AfEMMAS immuidiled BitR @AZ5. 30 35 40 45 50 55 60
ccggifcgtt g cctacacttc aaagcctccg gccgcaaaat attgccaacg gttgcgacaa

at cat cggcg gcggcattgt gccatcgaaa tgggctgcga ttgggcgaat ccatcgagtat

ccgcaaaahixtapmafigead c ERIBA(aB0i- <21 ELISATSnt2 1P >EDIA @3> |ESRIHSAI (ahlia ol i
ccccgaa@t g caccaaagck gcBBENtt)acc |cggiDENtdpc cgcgoBBNed) gggggc e 4
gcgt gogt ggPAAtY t cccgii< Hdget gat tt |ggvtifcgat a afcggd@aa gt ggckdtd®g
gcgdaaccqugg)cggctt(k imget gccga | kgatgdggcga ceat.crasc@id gt aett/gatac
Mixture of sera| Hi**anti-DEN-1 | HI anti-DEN-2 | HI anti-DEN-3 | HI anti-DEN-4
PAZ1 <1/5 <1/5 >1: 320 <1/5
20
Mixture of Neutralizing Neutralizing Neutralizing Neutralizing
sera” titers™* titers anti-DEN- | titers anti-DEN- | titers anti-
anti-DEN-1 2 3 DEN-4
1(PAZ1) <1:5 <1:.5 1: 320 <156
2(PAZ1) <1:5 <1:5 1: 320 <1:5

* Each mixture was formed by three sera.
** The HI titers were defined as the highest dilution capable of inhibiting the
hemagglutination of goose’s erythrocytes against 8 hemagglutination viral units.
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actgtccgcc 1500 cggccgtgcg 1560 aaccggccgc 1620 agtctgectt 1680 gcacccgacc
1790 cgacctgcct 1800 182 <220> <221> gene <222> (1)..(2259) <223>

Nucl eoti di c sequence coding for the quinmeric protein in the plasmd pLL3
<400> 30 atgggccacc accaccacca aaagtgcccg acattggcgg ggcgacacta ttgctgtgga

gct gaagt +g Thask Miafblhg 3868 Whdrk Ideinkd t4sOiHe OhigREdt IRRY6S ©f CRARHIRARA 50%
t t cggcaieluSips 9 fﬁlﬁnlt)é(‘éf‘%ﬁélcpﬁéhu%é.t ttgccgc aaaactttgg gcggegtttg

aat gccgccg ttatcgacga ccggaactcg acat cgatat ggcggtttgg caggtat ggc

tt ct t agagRANPE ESR Sbtainirl 61 gcgagaaaaa cgcgtaacca aactgccttt
ttggctctga aagaagtacc gggtt ggta cggtttacag ggcctgat gc aaggcgcaga

cgt t tt gathe avaleotdeygequanceaibgt cadities forgtheggminog geidg deam c28ggtc gégcof the
gccgt aachl eI bRUGH L iréth CiHac -atmgcg;eeaa%n&gwgg-wscga fRAcqAh the
ccgggcegttg cctacacttc aaagcctccg gccgcaaaat attgccdacg gttgcgacaa

at cat cgg@gopeeetides gienjifiedtin dhenbistt ¢fgspeugoess as eguecet Noddt ayhBaguence
CC9Caaaaﬂ&1QaﬁéﬁgaabENt-faJir%?ts‘%Faﬁm 8Labar a4y él{?ﬁgzg&ﬁtﬁg A8 R eotide
gagat aat gg atttggaaaa gt aacagaaa aagatagcct atcatcatag gadtagagcc

at cggccaseguenea ofgangue fpegeviusgenametRNy JliolagyAO90c dTe2 peticddAaat

Cyat gECCiiy 9@&&%@&%&&?@%@8&%@&%& Iv%ﬁ%&%%%&%ﬂ )h%fi%%[%%awhich
cct gaacgtc agtgcgccac gcticgfégcc gaaaagccgt ggaagigtcg aatcgttgce

cat t cct gerntajog) theanctegtide searenge that codifies for thecdBtbrroteirand)foy asegognee of
gcccaacyyG,Galfedahderkd! REILERAIHE %ﬁ&%eﬁﬁi?scﬂ?eaﬂ{sgn%ﬁc&aﬁég%pnﬁed
gcecgtttacc cggtccgaac cgcggcagac ggcggcggaa cgacaggctg aaagtttaaa
acaat at gfsegreeniyalcGRewithin dhencading gegjore farta gtractamhdgegin ofctheggDhigprotein.
gt agat a : . .qc Ch: .
o oo S SR AL BE AR AR B0 B feston
ct galdt gcay positiveacienss werecssgugneeddo ghieciaup dhe gctiprst Gonpetani agisahiM294

tt It
G0t 009t g e e W A b AR Cat e pAPAAEE, W] ReB0aHE N0 42
agaat ggadpomgnoyingathe ¢otpgy imEB goediun,za§DSRACE @ freacalakr ysatet wamdane. As
ggagcgaagied fag a EISA%EQ‘QQ% E:o‘&aﬁr%%c eHido 8 A tRO R Mook gaggﬁ%g@?fg&&%t cctaa

ctgctccgca tgggtggecgg tcgeca cttccaaagCc acggt at caa

t t at ccaakjgteliisgabgsige @f Yreaprotein ohjained temespoodert tpotbg goat of divey sige of the MDH
ggcagpadn el SAPHeIENS Fo@ﬁ%%ﬁeﬂﬁﬂﬁﬂ%%lﬁﬁ%a‘fﬁégr&&ﬁ%@‘?@&%nized
acttcgacgc gcgaaaccga gggcggcttc ttgatgccga tgatcggcga ccatccacc

gt act t gtiaclnmaeneiieling byaat AdEgant DENa3 gindawegadarmmicated t RAZ2 t(Egguence
ggtttaag,qg‘;ggat ggccat agttgaattg 60 agtaaacgtg 120 ggacgtacct 180

aat ct ct gaa OEggccgqagcg 300 agccgcgcaa 360 tcccggecggt 420 cgaacgttac 980
ct t gt t gceXANBYEqils Purifigation 0bthecRAE2 peatgin660 cgacgggcaa 720 cgaacaggca 780

1080, aganie, orhasS SERATAL o e £ pRRFA Tanidnfidd BhaRe HEdARTgRRE "
cgt tPacqHrs dsseted i Jirgach PrESS0ThR regondinant PEagincyge oftaiey hsbath fawesygccge
1620 agtgjsie bhd H8HUbRCRRE Bﬁtgégg aldothtEIRGRE g%g%;bﬂea@&tﬁﬁm%%%geégg

aacacaacat 1920 gatccctttt taacccgatc agacagct ac ggggt tcc
2160 ttta§gt gdb anprthe Bupgrnatant, eamaising thee PAZ2 protein: Jugs>lopagd episa G-25

Escheri cty IaliByi 1>, BV : i cidic
Sequence i ikl HE LRl addt! fhcegn) dtainbd Yok, Mef loaddd gR6C) 0
Al a Leu Ygfhetptingrsephagoses R soluewn (Riigrmedia, /i, Msihel presencg @ Gu'HiensaThe Asn

nap e i sl engd iy losles s i ande KRbiali ad BRIl VFieeda 01 o
G u Val We&EMY. fFingdy, tse pere feactivawag jeadet wniged G-95 caldmnlty obtzi thelpyotaimpn Ly s
I'le Ser #tYorlduratishYPBS). &his’, Ala Gu @y Thr
Ala Ala Ala Pr oa Ly)s( A?Za 8£55 %SE%E%OJV%#AR? 8Mﬂr}nay|ﬁl%g\(%{lg ;ég Ala Gn du A a
gro 'I&Iys é\lﬁaMg azgla ;ro ijégfh 105 110 35 A;I/a P(/OI GIVnI AILa Alga Glgn Pge GIPy Glgy
er Al a pgRvPILE 49 Anfiye U}.Z%f al Val Leu dy Ay Gy Pro Qy
Ay Tyr Ser Al a AlanP'éenAl a#%%e'}%g' 4 ‘AlaazAla Asp Qu Ay Leu Lys Val Al a
|| e 3al ey puRipdriiactiopsofTRAZA ovasssharagieriBsl eiberLlyuiteirgcagnitionaby differdnéu Asn
e Asp Qe siiamgRl e rinaithafaniopllps: 42 whl sl Me et g |
Pro G u tpdiengyp (feble 38&p Met Leu Arg Ala 195 200 205 50 Tyr Lys Asp Gy Val
Val Ser Arg Leu Thr Ay Ay Leu Ala Gy Mt 210 215 220 Ala Lys Ser Arg Lys
Val Asp Val Ile @n Ay Asp Ay G n Phe Leu SS 225 230 235 240 Asp Pro Hi s
H's Leu Gu Val Ser Leu Thr Ala Gy Asp Ala Tyr Gu 295 250 . 255 60 G n
Ala Ala Pro Thr Ay Qu Lys Lys Ile V%I5 Al a Phe Lys Asn Cys 260 265 270 ~1



Ile lle Ala Ala Ay Ser Arg Val Thr Lys Leu Pro Phe Ile Pro Qu 275 280 285
$ Asp Pro Arg Ile Ile Asp Ser Ser Ay Ala Leu Ala Leu Lys GQu Val 290 295
300 10 Pro Ay Lys Leu Leu lle lle dy Ay Ay Ile lle Ay Leu u Mt 305
310 315 320 Ay Thr Val Tyr Ser Thr Leu Gy Ser Arg Leu Asp Val Val du Met
325 330 T%%dé\l@st Mgﬁilb{nﬂ—ﬁ%&Qﬂotﬁd‘w@é’obﬁlﬁth%@Hﬁ@@-’ &RUDMRALS (Righeval _Trp
15 390 345 A n Asn Qu Tyr Arg Phe Asp Asn Ile Met Val™ Asn Thr
Lys 355 thmpthogs omamﬁ W PAxg . The regogniber by ydMAF (agaist theyothar serphype@l  Thr
Phe d u\2&QoRdpindRth fﬁeyca%%f @@r@f&ﬁb% *Pﬁé’ahtYD%Aﬁs e?t[apatéa B%J@fhgr ﬂ_é(\ﬂvu‘%mk@' a Val
Leu Val 385 390 395 400 Leu Ile Ser
Al a G u theg Yelipw F@@gr Ylt!-@ mthd %P"\Yd-louﬁl 'énwhahrﬁrw%phalir@t @ny rqup@mtlp@ ad u Vval
Asp kys hi) Inigpy kited Y 16 ditdrs© G ¥
aop 1) e Pl el P 2anRE et Ml nifen e FEOR Befg anq bieal Qhidp s G
Ay H| S aqalnSIAD Wwa@ meme@a;hwmg@sw@iarm@tsugnal lmqotmpgsa_swsy Westetyr Phe
Asp Al t d bbEuiBiiRgd Yy 965 970 475 980 i Val Ala Tyr Thr Ser Pro Gu
Al aqgr%g{/al Glb CglugThr G u Leu 985 990 995 Ser Ala Lys Al a Ser Gy Arg
Lys Il e -Thr Lys Ala Asn Phe Pro Trp 4S 500 505 510 Ala Al a Ser Arg Al a

Ile Ala BAS uIIePheAsp
Ala d u-l%?r %.yRéééﬁwﬁf&e’f I'Te @%l@%@clﬁﬁaﬁgolg%@\%gaﬁ@% @y Pro Asn
Ayl@y Asp I\/Et IIe Ay Gu VaI QIS Leu Ala Ile 545 550 555 560 Gu Met Qy
Cys Asp Ala A P i s 565 570 575 Pro Ay GQu
Ser Ile Ay Met a Ala ngﬁg%ﬂ,%g A Leu %A}ZZTN Cys 60 580 585 590 72 Thr
Asp Leu Pro Pr Arg Met Asp 595 600 605 Lys
Leu Gn Leu Lys g_l ket Ser %g,(l Ser Met Cys Thr Ay Lys Phe S 610 615 620
Lys ‘Il e Val Lys IeAIa U Thr An Hs Ay Thr Ile Val Ile 625 630 635
640 10 Arg Val Ak GQu g) nAsp Ay Ser_Pro Cys Lys Ile Pro Phe A u 645
650 655 15 Ile Met Asp Leu U Lys Arg His Val Leu Ay Arg Leu lle Thr Val
660 665 670 Asn Prpy A}gle Val IXENG}GU Lys Agp, Ser Pro Val Asn Ile Gu Ala Qu
675 680 685 Pro Pro Phe Gy Ser Tyr Ilellelle Ay Val Qu Pro dy dn
20 690 695 700 Le S Leu ﬁgN rp Phe Lys,Lys Gy Ser Ser Ile Ay d@n Mt
Phe 705 710 715 7 5du hr Met ArgGIyAIaLysArgI\/btAlaIIeLeu
Gy Asp Thr 725 7894 5 Ala Asp Phe Ay Ser Leu Gy Ay 790 795 30
c210> 32 <211> 42 12> DNA <213> Escherichia coli <220> <221> gene
<222> (1)..(929) ﬁ%ﬁ_ﬂb Nugjgpti di c sequence coding for the am noacids
286 to 926 of the 1 envel ope protein <400> 32 agact aaaaa 45 ttcaagttag

t acgaaggaa acccaggpiag aacattggag gctttgaaac 50 gcccgtggag ggagggt aa
t ggat aaact agaaggaagt cagatgcacc ggagattgat cggagccacc taagctggtt

cacgaaggat Mab 3H5 NT -

* A total of 10 ng of purified PAZ2 was applied. The intensity of the signal obtained was
evaluated from + to ++.
** HMAF were used 1:100 while the Mab 3H5 was used in dilution 1:1000.
; *** EEE: Equine Encephalitis virus. YFV: Yellow Fever virus. SLV: Saint Louis
15  Encephalitis virus. NT: Neutralizing specific-serotype

EXAMPLE 32. Characterization of the antibody response generated by PAZ2
A total of 25 Balb/c mice were i.p immunized with 20 ug of purified PAZ2 in Freund

adjuvant; 10 animals were bled after four doses and the antibodies anti-DEN were
20  evaluated by ELISA. High antibody titers against DEN-3 were obtained while, no reactivity

was obtained against the rest of the serotypes (table 37 and table 40). In addition, the HI

assay was done and only positive titers were found against DEN-3 (table 38 and table

40). Finally, the in vitro neutralization assay was done and neutralization titers of 1: 1280

against DEN-3 were obtained (table 39). No neutralization of the viral infection was found
25  against the rest of the serotypes (table 40).

36



<210> 33 5% <211> 615 <212> DNA <2l 3> Escherichia coli
<222> (1)..

<220> 60 <221> gene

(615) gactttaaaa ggctgagacc atgcaagatc aacagccaac ttttggtgag

caagaaggga ggccatcctg ggggt atcat cagcat ggaa cccttctcgt cccatagtca
agct atattg agcagt at ag ggagacaccg atgtaatgtg ctgttctagt cccaagatga

tt gacaaapg, 99t ANGRSHy G

itk IDENUBOBSHAGhé sERCABIEREE LR ighReidiandf120
gaaaggagta 180 aaaaccagtc 290 aggtgaaaaa 300 tgaagcaact 360 cggttctata 920

92 73 rmage3thiAd%oti di c sequence coding for the quimeric protein in the
pl asm d [PEH—T4485%s Ina-DEN-SYTHERCANtEDEN-PFLCCY ggcgacact a aggct caaaa
ttcaagt tiae, LQ |t aCygegpspa ac¢cagaapggaacatfgaag getttgaaac geccgtggag 1$
ggcgggt gag acgaccacca acattggcg@oﬁtpag(?gtgga t ggat aaact agaaggaagt
cagat gcacc ggagattgat cggagccacc taagctggit cacgaaggat gatcc <210> 34 <211>
174 20 <212> BRT <213> Escherichi a_ coli— ccacgccat g aacagaaaat cgataccctg
gacttta"nn1gﬂrf ngAgAZBQpﬁD g ac ttttggtgag caagaaggga
ggccatc ngg'rrna'r Xﬂmm@nnf att S 100ttt J0 ggggt at cat cagcat ggaa
ccct t ct dgt Sccdat At AR8 BARY at at t & AgtQ®qt at g ggagacaccg <220> <221> CHAIN 25
<222> (). 4(179) 12428 0Ai ndaci df & ¥huence of the PLHL gaatggcttt
t cgcggt tiga Sat dt aght 128 @t aat gt < &1 1% ct agt cccaagat ga tt gacaaaga
t ggt aggaac 6gggaaatigtie8 &80 gggact t< agt@lgaat{ g 60 agtaaacgtg 120 ggat ct agac
180 cacadgqdtcd 2401:64800tt agaa 3001 glaggagt a 360 aaaaccagtc 420 aggt gaaaaa
480 tgadgcdact| 5401:d@g§1000t at|lt 600161W <900> 34 His Hs Hs His Hs Hs Mt
Val Asp |[Ly® Arjg Met:e64b@0Leu |Val 110 1 5 10 15 Leu Lys Val Pro Asp lle
Ay Ay H $0Gju Asn1valoodsp |l le 4he1t0f a 20 25 30 3% Val Au Val Asn Val Ay
Asp Thr Tle Ala Val Asp Asp Thr Leu Ile 35 90 45 40 Thr Leu Asp Leu Asp Phe
Lys Leu AJu Thr A n 50.55 60 His Thr Val Leu Val
dn val f@}i’ % Tifarh e o R SR erimBS PO S [ 1'e pro-Phe Ser
Thr G n dd [Tifeys akli\DEfRB | Titershnmti-BEN-F$ 85 90 95 Arg Leu Ile Thr Ala Asn
Pro lle VaI Thr AsppAgs G u |Lys PpBsVal 100 105 110 $0 Asn Ile Gu Thr Qu
Pro Pro |Phe Aly Qu Ser Tyr |Ile Val Val dy 115 120 125 Ala Ay GQu Lys Al a
Leu Lys i&Cys—Trg; Fiigp tys Lyb q¥ 5@1—:[ Ser 130 135 140 $$ I1le Gy Lys Met
PheGu/—\icéTil/-\id.I.AgGy /-%1‘3.5-“ g—Met Ala 145 150 155 160 Ile Leu Gy
AspThr Al THp—AST, Gy Ser—t yﬂy60|6517074
3 ZH %5
4 >1: 640 <1:5
5 >1: 640 <1:5
6 1: 320 <1:5
7 <1:5 <1:5
8 1: 320 <1:5
9 >1: 640 <1:5
10 >1: 640 <1:5
5
*The HI titers were defined as the highest dilution capable of inhibiting the
) hemagglutination of goose’s erythrocytes against 8 hemagglutination viral units.
Table 39. Viral neutralization assay with the sera of animals immunized with PAZ2.
10

Mouse | Neutralizing Neutralizing
titers anti- DEN- | titers anti-DEN-
3 3
PAZ2 PBS C(-)
1 >1. 1280 <1:5
2 >1: 1280 <1:5
3 >1: 1280 <15
4 >1:1280 <15
5 >1: 1280 <1:5
6 1: 640 <15
7 >1:1280 <1:5
8 1. 640 <1:5
9 >1: 1280 <1:5
10 1: 640 <1:5
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<210> 35 <211> 2253 <212> DNA <213> Escherichia coli <220><221> gene<222>
(1)..(2253)10<223> Nucl eoti di c sequence codi ngfor the quineric protein in

t hepl asm d pLH2<900>

35at gggccaccaccaccaccaccacgccat ggt agat aaaagaat ggct tt agt t gaat t g6015aaagt gccc
gacat t ggcggaacagaaaat gt agat at t at cgcggt t gaagt aaacgt gl20ggcgacact att gct gt ggac

gat accct-g@hé afeutrbRaRy Giterg aldre 0deTinel R i3 BRMest anavat goaéraantbdgagtddvaaaaggg
gt at cat ab&liclioh of Bfeatmertdof Akl Rldgcaagt t agagaaggaagt ggct gagacccagcat ggaact gt t
ct agt gcaggt t aaa300t acgaaggaacagat gcaccat gcaagat cccctt ct cgt cccaagat gagaaagga
gt a3§0205pf¢ 02 B S3038aIMY HsIAL BGSRRACHeNiRY se @8 4RABDRRAFACEROVIFA 20aaca
t t gaagcy@anaraneh With 9 S8 6hital ihdhiHcagaaoRARlt gaaaaad80gct tt gaaact aagct
ggt t caagaagggaagcagt at agggaaaat gt t t gaagcaact 590gcccgt ggagcacgaaggat ggccat cc
t 99929 CRBAAFAHETTT! TEISAl(ahET APUEIISATAN IaTEQSAT (AR T COELIGREAHACG 9Ct g
aagt t gclaggcegt agt caad660HENuAgt t anagt heRegt Cggcoaquaga) ct cl gaapghggj tt dat t gt
cgtcgtt gadﬁZ(pﬁ(ZE aaJUCaPGGYCTICT CTL FAFHCC U4 JOrIPesHC ccgg(’?@@agaagccm
Occt aaajgrct PERESCC YTt CLULAGYTTY ,g(,dgq”d@g(,g TTTHOPFIGRPC T AR Ia gt ggt
cgt at t gggtggcggtcceced gbggt act u,gut g(,ou tt gbbgu gccSo0gat gddggu tgaaagttTtgccat

cgtcga trt it OOt t BCTTH cphitottg
cacaat 3‘2@3@? EI %b\gsccggzhggﬂqggotqccaaﬁfggct gccaacggtnﬁ'gaaat at%@gggg;cggaact
cgacat cgatat Fro8gcgegeegcaaagacgaegiagt-tceeay cgggcoty caggt at gg
cgaaal 1"0&@% aaagt ggacéwax ccaaggcgagfg%gca ttet hzlgggccgcaccacﬁfigaa‘ 200gt
gt Cgct ggc nccnncna(\gcrﬁ ar-naar-annr-anr-or-r- AN ANANANNNN :\taaat(-’l ’)Rn’JlZnt.LnC ttcaa
aaact gt Et Xt %8&:; ag b"ﬁ'ﬁ\‘g 1aﬂ ptra ®af cat cg
att ccagcggctt'dt t ggat c P ggd E tt Rt cggc
ct cgagatgggiacggttiac gtt gaaat g %ucgg ct gat
gcaaggclgeadaiss $1500g3 a8 : _ tttﬁ‘?,vaaca t at gg
tcaacl5 e EgAaadcy O : cgl620

aacd gcctaaagagccgcaac ctac atgccgtattggttgccgccggccgcgcgc001680)aacggcaaac
t cat cagcg gg& g};?%qug\’%%%%r at c% 8%cttcat01790 (8; acaaacaaat gcgt
accaat gt gc a@btt terac ¥ §ed atsit PEt BBETg Gl c@@ﬁ@ é %98%&&1 Bcgttca
cgaaggc £0988'§ e at t ccggg
cgttgcct ac B?t @M@é‘é@i&g’(g@é{ff‘gg@@égﬁégﬂa d%\'é!ﬁ‘?"g%éﬁ%‘é%@ “ggccgea
aaatléac d29¢tiRR £ enrpher Of §ir ttccggecgt gcgat t gccaacggt t gcgacaagecg209
Otttaccaagct gatttttgat gccgaaaccggccgeat cat cggcggeggeat t gt cggt 2100ccgaacggt g

1g:gcgat at @)mmgggmguh{tgﬁ ; gq?mt;;:gaaat gggctzgzgtzzga;:gcg2%?0$09ca??c?t cggcaaaacca
ccacccgcaccc cgaat ccat cggt a g a ca ac caaaaaa
aaa2253gr<r@1 88% ‘%SSQ%PI‘Q‘WE g‘%% E‘%‘I"%QZ?L@E‘ Eggﬂ%rfog‘% g 8?30‘89 <221>

CHAI'N <?e?\2'élobb)protél713‘7dm (2 DEKQQ3?U9°(96@089) whe aﬁ@mwwwh «m‘e él@@nﬁ’d;léﬂldé400> 36
Hs Hs Hs 5 10 15

Lo 20,5 itngh gn b 15} & Bpguebics AR ESqalands Novth S SaaPEngd Nodemop B8 30 10
Val G u Dfal-3Agral Vahln%saw K hsumiyesill 1. Sehplasdndséntitiersegaendd ef d&mngle 45 15

Thr Leu As Leu ys, Leu Ala Gu Thr dn 50 55 60
Hs'Ayt \\751152 ﬁNé‘l '@893’%‘50-%3(2%5#3' ?) Thr Asp Ala Pro 65 70 75 80
?fs tys 'I}leeew’_él_iﬁ@r %be o‘E@@teaF’) hoy ﬁbéstveﬁﬂ)fcﬂnu ;imsp@smud/a}lthlbémmmsé\}awfiggﬁﬁOgo123
rg eu [ a n ro e (0] a

760 e 1GoBTaig erCtpToeseisnES BAL CogiEsor e DR OielLandfor auseaeeige ol o 1 20
125230 A msﬁalueﬁvnhduysmﬁlo@db@(swr@néé NoQﬁ'ﬁ Thisgadigeetiohyperristhel fMsigeof ther 130

150 155 SRR radetaty RO whir Hecripmied) welbrardf GervBHleeinalporal acn

35 165 1igatidn,th&asotdvitibl r%ﬁrrﬁ&fanf&wevésﬁéWedFﬁyOre%ir&:ﬂG\ en¥ahe Aligestbyy akal Val

e iTe égglvg%%ggv%a%%@we@éﬁt e R AN GPT e SIS TORaEE & Ly

Al a G u tAingfodded 3»1|fh ﬁ%ose‘}é@ted\'cﬁmé' aaIBHOpHSi(ﬁHQ And @é@deﬂb@ No/34)AUgo a Al a
ProAIaPr022 35290GInAI Ser AIaAs Ala Qu

Tyr Fhp STAMNGaRe Sgi0syan AR mesmy SPEPAEE 1S epiipr bbeleyvas gongrAscar Al a
Al a Phe 8@t A 80 ADA %@ﬂd 205s dBkdired, AﬂwﬁauccﬁrweoLw izcr% Malme’%lt@taﬂ tAupl G u
Arg Tyr Lys Thr Leu 275 280 285 Val (é/is Leu P/ QL(Y'S Ile Pro
Ser Lys PEPginse fhe gize of é‘ezﬂjete@@ @0@’ %‘@H“% tOAP%S%IOfI”PG‘eS%B tbp Arg
H s Leu phbirfbi hsDEN prokein 7r5% ment from the DEN-3 virus. The protein was recognized
305310315320LysTyr Prod uProd uLeuAspl | eAspMet LeuAr gAl aTyr Lys3253303355Aspd
yVal Val Ser ArgLeuThr @ yd yLeuAl ad yMet Al aLys390345. 350Ser ArgLysVal AspVal | | eG
| nA@ yAspd yd nPheLeuAspPr 010355360365Hi sHi sLeud uVal Ser LeuThr Al ad yAspAl aTy
rd ud nAl a37037538015Al aProThr G yd uLygLysl | eVal Al aPheLysAsnCysl | el | e3B5390
395400Al aAl ad ySer ArgVal Thr LysLeuPr oPhel | ePr od uAspPro040591041520Argl | el | eA
spSer Ser A yAl aLeuAl aLeuLysd uVal Prod y420925930LysLeulLeul l el l ed yd yd yl | el
| ed yLeud uMet & yThr 2$435940445Va| Tyr Ser Thr LeuGI ySer Ar gLeuAspVaI Val G uMet Me

Y Y Y. Y Y. YY" A 1 o~ A Y A AT NN AN



Gy Cys Asp Ala Ala Asp Ile @y Lys Thr Ile Hs Pro Hs Pro Ay 690 695 700
GQu Ser Ile Ay Met Ala Ala Qu Val Ala Leu Ay Thr Cys Thr Asp 15 705 710
715 720 Leu Pro Pro A n Lys Lys Lys 725 20 <210> 37<211> 2250<212> DNA<213>
Escherichi a col i 25<220><221> gene<222> (1)..(2250)<223> Nucl eotidic
sequencencRgthifotiétind by SUHNMAF BntPDENe3 randnwhé edidphiated RAZA3I3(86fence

37at gggccaccaccaccaccaccacgccat ggt agat aaaagaat ggcttt agtt gaat t g60aaagt gcccga
catt ggcd?j‘a-éﬁbgaaaat gt agat att at cgcggt t gaagt aaacgt gl2035ggcgacact at t gct gt ggac

at acCC ERANPLE! S0 Hica0aR et BERAZSpRBHONC! gaagt { gcaggegt agt caaagaagt { aaa
gt t aaagt cggcgacaaaat ct ct gaa ga c ct gaaggcacgagagccyc

cct aaagc Ui BgERse GYaingd éE@ggggga%g&@e%EErgﬁégéﬁg’@ga ¥ g’f‘cagg’ga(ggccgcg
caa36ot t Gageaellied B5atehEf prRAY! FREIEANITHAY lrdteMOGhY BBEMEACIUBSE JoN40t act
ccget'geat t t gccget gecgat gaaggct t gaaagt ¢ qcatcgtc%igc tt ac480ij aaaagjttt ggcggc
gt t t gcct FAeg eag Jeelble: Fr 'aa%ll;j@eﬂaqu'gé%m wee egtaded YPIRg &R Agt gcge
cactt QQCM?SE@MQI@FWE 5iSiRIRg IROPAZY Prrsih CHas Ragealoatns B-2gedamhasaaagac
ggegt agt t{ cecgect cacg660ggcggt i tgeaggt at,ggcgaaaagccgt aaaqt aggttatccaaggc
gacgggcagliminaisithe chanirpicageat dheagibeptgned Wag ddnye %@geg%‘g g8 aggca7
80gcccct 86906HABRAMMMAISRrhEEE! UKGAAAAE ippéstinealdr TrAUMIITRE CBRAT gagt aacca
aactgcctttcattcctgaa atccg‘g’iqcatcatc att ccagcggc ca900_tt?g,ct ct gaaagaagt accgg
gcaakkt guaged: thbgg@%ge'gg M &g ?c@@@@h&é?gﬁb‘?ﬁc‘@f& 'P'Qé‘%@]@e?@@c‘f“@'ggt tcgc
gttt ggat ghagt e 3atd AhSRCIORROINRHT WA iGRAIERE GAGARS @6IiATN loabtaRahet at ggc
aaaaacaaaacgaat ac 108gg$t tttgacaacatt at ggt caacaccaaaaccg&égggg%ggggécqaaagaa

gacggc 110t timdog feraniatiop dutise JRE8hcHHY PrarEalipAgves Us &t'al 200t
t ggt t gccggg@gecgcgegeccaacggcaaact cat cagcgcggaaaaagcaggegt t 1260gccgt aaccgat
cgcgget t cat cgaagt ggacaaacaaat gcgt accaat gt gccgcac132055at ct acgccat cggcgacat ¢
gt cggt caﬁ&&&'ﬁ@%d‘dﬁ@&ﬂﬁ’aﬁwé%'éma gccacgt t gccgccgaaaact gcgecggeca
caaage Ct fgd e FaeMHIbO Phz3AIAS caaaeRtiFar eltRérasy s Geesghmmbl BY Gifeaadt 999cy

aaaccgaact gt ccgccl500aaagcct ccggeccgcaaaat caccaaagccaact t cccgt gggeggcett ccgge
cgt gcg15mﬁﬁl@r@3 sarcytergRydraagBegenal aptibading: gamatas Ry BeRIHEIYLeYEc 16206
Oat cat co@sHeqRbidiggt ccgaacggt ggcgat at gat cggcgaagt ct gcct t 1680gccat cgaaa
t gggct gcgacgcggcagacat cggcaaaaccat ccacccgcacccgaccl740 78  tt cgaat

ccgc aaaa'g%ﬁ g@?‘@?‘a@@@@”'%gf‘t%t Rptting wereafaingd drithghe JAMGF gt g@%a he
gggaaaat @eoghifitrd 8P AMAFLSgikdtited Bihet serafpag dak lovisraRad §othe dagé @y sérofpe
agaaaggagt aaaaaccagt ca%gt aaaa ttgaagcaac tcggttct at g gggcg ga _

cagadd aakal R eetbegies geae @fgﬁbeg‘eéﬂé\%'&@dﬁﬁ the, @5‘?‘%’5&&9@3 tEi"@’g g Saint

t gcccat ggsif BaESHARAvidlsTieridt @8y S cighitioh acalR tFigNy ahd GeddiRly) hi@Ad three
gagaaggaag tggctgagac acagatgcac cat gcaagat . agattga taacagccaa |
gcggagccadmen sefegt t&?’éeﬁj‘@t%@e Qfé%i’éﬂﬁféﬁ@%a"g‘gg%%ﬁdgﬁi maa%%f'@&b'ewﬁgm 38
<211> 724 saskdrtidPREndim pethTasES 6 Bbi 16itiAg 6Ad WestetR bloftgl> CHAI N <222>
(1)..(729), 20 <223> Am noacj dic ,sequence[\ oﬁ t he P%IHB cg ccg}%gct 1800

aggggt at FableddoReadlytneliddd sutein ixwphegieng! audpolkeenal@ g’? '$940 gagctatatt
210Q aagcagt at a ZIfgd~gggagacacc 222C 225C <900> 38 His H's H's Hs Hs Hs
Met Val Asp Lys Arg Met Al gpddgmtityel G u pagzl0 15 25 Leu Lys Val Pro Asp
lle Ay Ay Hs@U ASn val ASp ITe ITe Ala 20 25 30 Val du Vval Asn Val
Ay Asp Thr Ile Argafal Asp AgR-fThr Leu Ile 30 35 90 45 Thr Leu Asp Met Asn
Ser Met Asp Val Pro Ala Gu Val Ala Qy Val 50 55 60 35 Val Lys GQu Val Lys
Val Lys Val Gy Appdp's Ile pgn-g&du Gy Gy 65 70 75 80 Leu Ile Val Val Val
Gu Ala u Ay Thr Ala Ala Ala Pro Lys Ala 85 90 95 40 Au Ala Ala Ala Ala
Pro Ala G n Qu Agydro Lys AER-Ala Ala Ry 100 105 110 Ala Pro G n Ala Ala
An Phe Ay Gy Ser Ala Asp Ala Qu Tyr Asp 45 115 |20 125 Val Val Val Leu
Ay Ay Ay Pro Guyusty Tyr Ben-Ala Ala Phe Ala 130 135 140 $0 Ala Ala Asp
GQu @y Leu Lys Val Ala lle Val Qu Arg Tyr Lys Thr 195 150 155 |60 55 Leu
Ay Gy Val Cys Leyyssn Val GgeCys Ile Pro Ser Lys Ala Leu 165 170 175 Leu
Hs Asn Ala Ala Val Ile Asp Gu Val Arg H's Leu Ala Ala Asn 180 185 190 Gy
Ile Lys Tyr Pro GyupAro Gu LepyAsp Ile Asp Met Leu Arg Ala 60 195 200 205
79 Tyr Lys Asp Gy Val Val Ser Arg Leu Thr Ay Ay Leu Ala Gy Mt 210
215 220 Ala Lys SepA¥ 9 Lys VglyAsp Val Ile Gn Ay Asp Ay A n Phe Leu 5
225 230 235 240 Asp Pro H's H's Leu Gu Val Ser Leu Thr Ala Ay Asp Ala Tyr
A u 295 250 255 G Ala Al gqPro Thr Ay Qu Lys Lys Ile Val Ala Phe Lys
Asn @/s 260 ZGSMW#Wrg Val Thr Lys Leu Pro Phe
Ile Pro Qu 275 280 285 Asp Pro Arg Ile Ile Asp Ser Ser Gy Ala Leu Ala Leu
Lys Gu Val 290 295 300 Pro Gy Lys Leu Leu lle lle Ay Ay Ay Ilelle Gy

Leu Au Met 20 305 310 315 320 Gy Thrzgval Tyr Ser Thr Leu Gy Ser Arg Leu
Asp Val val du Met 325 330 335




2S Met Asp Gy Leu Met A n Ay Ala Asp Arg Asp Leu Val Lys Val Trp 390 345

350
360
375
385
Al a
Adn
Ile
Val
Val
Val
Thr
Asn
Ay
Asp
Al a
Ay
Pro
du
Thr
Ay
Lys d
Ser

30 An Lys An Asn Gu Tyr Arg Phe Asp Asn Ile Met Val Asn Thr Lys 355
365 Thr val Ala Val Gu Pro Lys Qu Asp Ay Val Tyr Val Thr Phe G u 370

380 Ay Ala Asn Ala Pro Lys Qu Pro dn Arg Tyr Asp Ala Val Leu Val 35
390 é dafd U Lys
905 IO A}BH@%AI %Q?E@%&A& Heﬁtgﬁw%lgh@éjﬁpgéqd&aé@a 2\sp Lys

Le nsdh{SnTMbd“a”eGyASp
o eflo ﬁe\!&l %@‘l/ Fé&a’?“ﬂnt(\ﬂ’_&alwé;' y H' S
|f & yel‘yl S Lys a Tyr Phe Asp Ala Arg

T
Val@ gi 50 “ JHE

IHls
IIe r Thr Ser ProGIuVaIAIaTrp

Gy Gu Thr Gu Leu 485 990 495 SS Ser Ala Lys Ala Ser Ay Arg Lys Ile
Lys EXAMBRLE 36 €hrractaripatimoof1be aptibodyrespensegeseratel pyRALIN a |l e Al a

) P o P 28 T P B

I\/Et ddjeva6t; ymamm@ls \@s bled aflen fouredeSs 860 tBGSrgibodies NERENT werey s Asp

e Apfalgdbyisol Pkl a5 GehbEN B e Suafieaafifie o gsbthyer , °

dn MOMxmed;agal@Bythseestméhel_wolyges (thbie 4pargldgble®) coRddlion eVl Al a

T 50 14 6 el i B YihoHuRIOS b BEEEYD O

VaI H)r F@alty AmwmAmgo heutralizatiohrassay waAWneraodmegtrwatlmhtltewgf 65@8855 Asp

S BN Pl &2l et Boian A o1

t

30 Hise ngamsymedeytdﬁéh\e Senotypkeg ta)ly45ys Met Phe Gu Ala Thr Ala Arg 690 695

700
710

715 e 2 AnPyM obYf RS o 2P, SRl B DU 3Gy Sen S0 700

Escheri ahlcavathII?AZE <220> <221> gene <222> (1)..(926) <223> Nucleotidic
f Ar +hao oana Ao~ Ao 2900 4+ o H
sequenc NEFE-IUI 1 “Tétl[egsl htl_‘q%ngtgz gﬂ& O EDENSS 926 Of t he DEN-3 envel ope pr oteln

50 <9003
cttgaatacc 60 tttgtgt

cﬁ'- _c ag gggat gagct atgcaatgtg
ga aggaagaagt ctccgaaacg cagcat ggga caat act cat

t aaggt t gag-120Q tacaaagggg aggatgcacc ctgcaagatt cctttctcca cggaggatgg

acaagggdaa118Q 5513428

poy
=l

Bat g geandcl®ht chcagccaat ccagtggtga ccaagaagga

ggagcct gt.c 2290_aadald Y ct tlgaactfctOl 1t §gggaa agt aatatag taat t ggaat
t ggagacaaa 3300 gcxl:ig@ 8RB t daact Hdt W agghaggga agetcgattg ggaagat gt t

cgaggccact 436 qcéeﬂ NG ccaqqcﬁéaio%ccc tcttg ggagacacag cctgggactt
t ggat cagt 95920 gof g8 @6 60 81 < 1<POM> 40 <211> 615 <212> DNA

6 >1: 128 000 <1:100

7 >1: 128 000 <1:100

8 1: 128 000 <1:100

9 1: 128 000 <1:100

10 >1: 128 000 <1:100

Table 43. Titers by Hi of the sera from the animals immunized with PAZ3.

Mouse | Titers by HI* | Titers by HI anti-
anti-DEN-3 DEN-3 PBS C(-)
PAZ3
1 >1: 640 <15
2 >1: 640 <1:5
3 1: 320 <1:5
4 <1:6 <1:5
5 >1: 640 <1:5
6 <1:.5 <1:5
7 1: 320 <1:5
8 >1: 640 <1:5
) >1: 640 <1.5
10 1: 320 <1:5
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<213> Escherichia coli 5 <220> <221> gene . <222> (1)..(615) <223>
Nucl eoti di ¢ sequence coding for the quineric protein in the 10 plasmd pAZ
<900> 40 at gggccacc aaagtgcccg 15 ggcgacacta agactcaaga tttgtgttga
t acaaagggg gctcacaatg 20 aacattgagg gccctgaaaa gccagaggtg ggtggttaag 25 30

acCac<:<'i<>~ﬁrﬂe<'iq‘~ﬁt t.&gétgwertet WAL IS t HEAGRMREL AUAGRIGREbleARIANENIET the
gcagact gadm £6F Jd0RBS BB RES 955 80H hIRdeutialdlPvidl umilsl 1> "194 <212>
PRT <213> Escherl chia ol gaatggcttt tcgcggttga at ctagattt atgcaatgtg
caat act cpjpg 442GAA TG ARATEPAAAR WA A3 aRRRAIRIMIN GOk 0BARS !

agttgaatt agt aaacgtg ggatctagat 1B0 cttgaatacc 290 taaggttgag 30C
acaaggga&@l{% é‘g&!y@b%@m 42Uevggb§:;39aa<a 980 cgaggccact 540 tggttcagtg 600
615 ccaggccat g aac#gbaat [cgat eﬂ!@@cg gaaact caag ctccgaaacg ctgcaagatt
cacagccdat ttitt % N-3ggaadilaD %at ttg gtagat aaaa gtagatatta
attactttigg gggatg 3 cag atq cca ccagtggtga agtaatat ag

agct cgat|t g lggdgacec 4§8&220> c2X1 ‘ECHAI N|<222> (1)..(199) <223> Aninoacidic

sequencg o2 the PAZ6485 <400> K1TH s H $ Hs His Hs Hs Met Val Asp Lys
Arg Met |AL8 Leu V- 1@B& 1|5 10 <1550 Lel Lys Val Pro Asp Ile Ay Gy H's
A u Asn Va4 Asp I+e1kBe Alja 20 5580 Val du Val Asn Val Gy Asp Thr Ile
Ala Val |[Asp Adp Thr-1keo |ljle 35 <@ D5 45| Thr Leu Asp Leu Asp Arg Leu Lys Met
Asp Lys [Leg Lys Ley1kgs djy 50 S 50 Met Ser Tyr Ala Met Cys Leu Asn Thr
Phe Val [Leg Lys s 188 VAl 50 &% 0 75|80 Ser A u Thr Hs Ay Thr Ile Leu
Il e Lys [Valg GQlu Ty 1kges Ay G & 8590 9% 55 Asp Ala Pro Cys Lys Ile Pro Phe
Ser Thr [G g AJp Gy 1B G|y LY< 10 105|110 60 Ala H's Asn Gy Arg Leu lle
Thr Al a [AS§fg Pr0 &q- 198h Inr Ly hys 1151120 125 Gu du Pro Val Asn lle GQu

AIa‘@IUPFOHrOHneuy Ser—Asm 82 130 135 190 5 Ile Val Ile Ay Ile

Ay Asp LypeAhdutlsfiting Hiers! @er%s Be[fgtaa Jy rtheArtﬁbHe@fS ditidnl ep séfbh lnasing sogper  Ser

lle Ay le¥gctMilorten Her'%f@lra_l"ﬂ'la a Arg Ay Ala 165 170 175 Arg Arg Met Al a
IIeLeuGyAsp Thr Asp Phe Ay Ser Val 10 180 185 190 Ay dy 15

20 <210> 4 2 <211> 2253 <212> DNA <213> Escherichia col i <220><221>
gene<222ka Iq_g1 5. Crosieagtivity agsay eesingl all &&m&aﬁ@@r@&ﬁ%@f &9 @indiralc
prot¥ n nevtralieatop witrihel serazl anowals immunized with PAZ3.

2at gggccaccaccaccaccaccacgccat ggt agat aaaagaat ggct t t agt t gaat t gé60aaagt gcccgac

at t g9CcoORfkAPS ored Al [PUEL A BhBUCUITEdSAThAGACOT BLISAS@aNC 0aCFUSAYSI-JT ggacy
ataccct gatt ackt t ggatict agggflgoat ¢t agpeNagact caggegagacagat t pepaaf caagggga

L =1

t gagct a gCagpaZgpt tgaat G4BTyt LOFFRaagaagyCy SEgeaa rgcagcgigiggaciaat ac

tcatt aaggtt AUt d(,dololg,gwﬁﬁsgdt (debkbll/ :Ugidgdl tcEhbEghpTat UgaggFi ggacaaggga
aa360gctcacaat gg(,agau gat bou,agbbaat u,ag ggt gaccaagaaggaggagcctgttd2035aacat

t gaggct gRass OOt RERL Ao oSt gEad 5% %O\lghkaﬁtgﬁwatdactg
gt acagg aagggaagc cgat gggaagat gt t cgaggccac Ogccagaggt gcaaggcgcat ggccat ctt
gggagac pCages gactittooat /tyt o660 uggtgw s]ng.dL t L,gg.]tlggat tcgat ggguﬂgs acctigct ga
agttgca gbgt agt caaatt0gaagttaaagt taaagteggegacaaaatct ctgaaggtggt ttgatt-gt cgt
cgt t gaa2e4oactaaatgcacogeas £eget > cc780
Cgt agag St M P,g’gt dct QW F@IE 3c~ 3 bt ggt ©
gt at t gggt gg at cccggcg%lt gct aag gccat c
gt cgaacgttgeapapctttg66c & € L-Ltgc et go96tapcgteggetgt cttecaa ttgitgcac
'-nnﬁ \23 acnaant A bﬁ/ll—'\r-nnr-ar-f$:j;1 iﬂt‘t‘ﬂﬂr‘!‘?ﬁfﬁ :Oaaaf élﬁtﬁ:nnn
aat gccgeeg 'Fiz acgaagtglaopasegqoacts gkt geepacqgiyiiapaat m,w\,ﬁ:g eegpaact c
gacat cgatat E +0,8m‘m‘m‘ﬁf a aaagaeggeéx—avt ttclecgbctcacgggeggtt £% geaggt at ggc
gaa 15140agccgt aaagt ggacgtt at ccaaggcgacgggcaatt cttagat ccgcaccact t ggaal 200gt g
t cg gacy G acgc tac aa %%ca cccct accggcgagaaaaaaat c1260gtt gcctt caaaaa
ctgtatcaf, %& %@bt cat 13205000tg agat cc gc&t catcga
ttccagcgge 1 Sé LAl B! g@ tf'4t cggcce

ngaggég%gea%gb% t% 'a i t\e(a @g. A %Eﬁgr{;&%é&m R A

caa dé[@ égaagacggcgt ttacgttaccttt gaaggcgcglGZOSSa
acgcgcct ct,ac ccgtattggttgccgecggecgecgegeccle80aacggcaaactc
at cagcgc &ﬁ%@ﬁg&‘g 8&’ ccgat cgcggcett cat c1790gaagt ggacaaacaaat gcgt ac
caat gt gcm@aﬁ@re@t.@&%aaémgma%ameé Gdr3 tHeo amARO aeigatfitnh IMBIRAAREaFCIHEL t cacy
aaggccacg ccgcg’gaaaact gcl860gccggccacaaagcct acttcgacgcacgggt gattccgggcgtt
gcct acact® P %‘BOG&@Q?{?Q&#{J@QY'@'@Q(%&B%M?% wegcenaigdc it fhecgcaaa

ggw@f' 198ipnaaeenrst HemFidHIA ARE USt bCEeRedsIad TehieraRea Y fD8eqasre 92090
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tttaccaagc tgatttttga tgccgaaacc ggccgcatca tcggcggcgg cattgtcggt 2100
ccgaacggtg gcgat atgat cggcgaagtc tgccttgcca tcgaaatggg ctgcgacgcg 2160
gcagacat cg gcaaaaccat ccacccgcac ccgggcgaat ccatcggtat ggcggcggaa 2220
gtggcattgg gtacttgtac cgacaaaaaa aaa 2253 5 <210> 43 <211> 797 <212> PRT 1~

<213> ESghes oh hedSEN ﬁﬁg trﬁ%ﬁo%l @hﬁ@%zﬁvlé&)ow €. & /BuckRerWREA.J.,

Am noaci di ¢ sequence of the PAZ2" 20 <90

Val
Ay
Thr
Lys
Asn
Ile
Pro
I'le
Ile
Ile
Ser
Met
Val
Val
Ay
240
295
Au
Al a
Arg 4
Ser
Arg
Asp
Leu
Ile
Leu
du
Ser
Ile
Leu
Ser
Ay

> 43"Hs Hs HS Hs Hs Hs Mt
Asp Werkofiilg Ghancack R.My LgaC.-d), WMakimp Yo Clopinge{uligngtivRengye tyRef Mird g y

Hi's : - i Pbrofdink. Vioiods ™ o¥8! 148. 37-Asp
e G Ségpeﬁe%' ﬁ%yér‘%?f perfesycirghhof SgiuryBbrofdint. VA X?% Ceu Asp Arg Leu
I\/bt 99p Lys Leu Lys Leu Lys Gy 50 55 60 30 Met Ser Tyr Ala Met Cys Leu
ﬁlhféhy Thr
Leu ﬂbe c?\_@t])r @'ﬁ“ Haﬁi%d#dn%éﬂoé%k tr%5pM3%87 ngBpggéﬁg%qu ﬁ)ér' I/EQFn ."71'
Phe @e\rtalrmtheemclemlpe@eguenm tmtychgf@SIolothmﬁteImaAr@lqﬂl @f th@erl@‘lyanAr g Leu
Thr Val 15:1 BoRn):
o B 22 FRuEh (F Epflstdfte Balgie Nomi 2y iho JgSih, b JERnif &
y RS bmenw weleeanalyzed| byaresgwtncm EeNTyme Aligestios ans(p0§58e 1@@650!\@% GI y
Ser r rg Arg
w fqebefiesh B/§hehun e etk Eofitoidth Boff Wogld Wi raiot i FpHE ) G
Wsn &eotwtcqusnc&;ad e (}isgm(X/alhd |8teqU¢mQ>e v@b&?&/dﬂpw grosingl e cadon2os d y
VaI 20 60
i SRbn s HEaiV a 955- H%Egﬂhéé?&lulﬁfﬂls%}eew%e&or% hsZtsg 3 2820 60
84 km@@am avag] aptaihed, AvhichAaccophted Poiot O%abf thentotal gellar proteing, JhasizeAl a
250 &N Al a
200 FaBe Judeft iBnél Rofkshitl & eyl b Mierilal Rdforont R 10D A2,
Al a pogirgad MIENe pmtalnﬁlaamntaframph@ENa ylrtheJ he;psotvalwaﬁ r&cmgm;zedal Gu
BEN- ﬁﬁ&g I FTqI)(,, de Pro
]Lys %39@%‘&% gfbgﬂg%f%%g&%dazﬂﬂﬁ?\é f?gu()sﬁlyghksn Alh?dx a ;{ﬁ trI1 e &@é%@‘] u Val
H s preteimvas g2aoBdategiFRIDAdSeduencsMNa@#8). 11 e Lys Tyr Pro Gu Pro Qu Leu
Ile r a Tyr Lys Asp Gy Val Val Ser Arg
Thr %Mgﬂf ﬁu*@ﬁg:agié@ oigge é%éé q:'lﬁl‘ll\/let Ala Lys Ser Arg Lys Val Asp Val
G n The biesass) aptathed 570 BR5E. 380 sMam trensfoxspedrvidh BID and grawn & 87°Gal  Ser
Thr Thr G y
Lys PgafrpiEpy ebepneto g hcdfibi el obloin el i FepRdfplivit, g
g rvaqnlutﬂnrfowsas_seglatadotopm@ pellet £pche z8lligm0disnupten Eom Mg PPl Keg | | e
Asp S Leu
e PRl plietiel W ufieds P unk e soRerdaand Brigindie B! Hoeblr wor
Thr was Iqadyd s:@to A 2§e>glwxypt0\aumlwe thaes clegBropitoagens mr@tlgn iwbtaingst Asp
Leu BL bR 1Gded bRt iR ChBlafiiRsétard&d FEY SR @Hardda, UK), in the
presence of Cu® ions. The protein was eluted with Imidazolee 60 mM and the obtained
25  volume was loaded onto a G-25 column to finally obtain the protein in the formulation
buffer (PBS). This preparation was used for immunological studies.
EXAMPLE 39. Antigenic characterization of PID1
The purified fraction of PID1 was characterized either by its recognition by different
polyclonal sera and/or murine monoclonal antibodies, as well as by positive human sera
30 to Dengue (table 46).
The highest recognitions in Dot blotting were obtained with the HMAF anti-DEN-4. The
recognition by HMAF against the other serotypes was lower than in the case of serotype
4. The antibodies generated by other flavivirus like the Yellow Fever virus and the Saint
Louis Encephalitis virus had not any recognition at all. Finally, the reactivity against three
35  human sera of high titers and three of low titers against DEN-4 was measured, achieving
a substantial signal in both cases by Dot blotting Western blotting.
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$0 Val Trp A n Lys @n Asn Gu Tyr Arg Phe Asp Asn |Ile Met Val Asn 500 505
510 55 Thr Lys Thr Val Ala Val GQu Pro Lys GQu Asp Ay Val Tyr Val Thr 515
520 525 Phe Au Ay Ala Asn Ala Pro Lys Gu Pro A n Arg Tyr Asp Ala Val 530
535 590 Leu Val Ala Ala Gy Arg Ala Pro Asn Gy Lys Leu lle Ser Ala Gu 60
545 550 fahte 260 R%éctlvntgﬁ P‘@)ﬁw@é{n Mﬁ%of%cﬁ’on\éﬂénd-rpé ¥)éf‘§rﬁhl Ahbddies. Phe Ile Gu
Val Asp Lys 565 570 A n t Arg Thr Asn \a ro Hs Ile Tyr Alalle Ay
Asp Ile Val S 580A985 590 Ay An Pro Met Leu Ala His Lys Ala Val Hs Qu
Ay His Val Ala 595 600 68gecifeit'a G u BT Cys Ala Ay His Lys Ala Tyr Phe
Asp Ala Arg Val Ile 610 615 620 15 Pro Ay Val Ala Tyr Thr Ser Pro G u Val
Ala Trp Val Gy GHMAFhr 625 BBB-1635 640 Gu Leu Ser Ala Lys Ala Ser Ay Arg
Lys Ile Thr Lys Ala Asn Phe 695 650 655 Pro Trp Ala Ala Ser Ay Arg Ala |lle
Ala Asn Ay Cys AEMAFys Pro BBN650 665 670 Phe Thr Lys Leu Ile Phe Asp Ala
Gu Thr Ay Argllelle Gy Gy 675 680 685 25 Ay Ile Val Gy Pro Asn Ay
Ay Asp Met |le GHMABR u Val ©@N-3eu 690 695 700 30 Ala Ile Au Met Ay Cys
Asp Ala Ala Asp Ile Ay Lys Thr Ile Hs 705 710 715 720 Pro H's Pro Ay GQu
Ser Ile Ay Met AHMAR a A u BBN-4Ala Leu Gty 725 730 735 Thr Cys Thr Asp Leu
Pro Pro G n Lys Lys Lys 35 740 745 <210> 44 <211> 2256 40 <2| 2> DNA <213>
Escherichia coli HWMARE <221> Efghe 45 <222> (1)..(2256) <223> Nucl eotidic
sequence coding for the quineric protein in the plasmd pAZ3 <400> 49 SO

at gggccacc aaagt geidAf ggcgacadf\ gct gaagttg ggtggtttga 55 gctgecgecc
ttcggcggtt tactccgctg aaaactttgg aatgccgccg 60 ccggaactcg ggcggtttgg
accaccacca acatt gydMAF ttgct gtBldd caggcgtagt ttgtcgtcgt cggcgcaaga
ctgccgatgc catttgccge gecggegtttg ttatcgacga acatcgatat caggtatggce
ccacgccat g acacgdabaiHEgat acc®dlg caaagaagtt tgaagct gaa agcccctaaa

cgagt acgac tgccgatgaa cctgaacgtc agtgcgccac gcttcgcgcc gaaaagccgt

gt agat aaaA tgtabght @lugaof gurified PtRgwas agplieaia dhe dutensityguf de gipghglcalgseined was

gt ggt cot ealugted fromaial® ggct gt at cc ttggctgcca t acaaagacg aaagt ggacg

gaat ggct t'tHMAB e@ae Uged &1 00 agia tife Maly8df acsaised gedittivma: 1000ct ccgca

t gggt ggcyy EEfcdBduint Eridephaltiaguinac gUFdt ctlowc Geeart virgs.t SaVc caintg Louis

agt t gaat Egcepbalitist vwaia T ONdid@liiga spédftasserdiype.aat ct ct gaa 24C agccgaagcg 30C
agccgcgcaa 36C tcccggeggt 92C cgaacgttac 48C cttgttgcac 59C ataccccgag 60C

ccgectc

L R AN AT AR for St the antibody response generated by PIDL o
gagadaaaaat cgtt gcct t caaaaact gt at cat t gcagcaggcagc840cgcgt aaccaaact gcctttcatt
cct gaagaA(m@cgﬁ&tscaélbgﬁtrﬁdmwgmggpmaﬁﬁ%d owitH 66 g&aagaa@iede@g@‘gﬁa&emmgct gatt

at cggcggcggcatt at. cggect c960% tttac at gt ggt
t gaaat ga‘["ﬁ%@@ 0% ?laa‘f"ﬁrceag%a %23[8 ﬁféﬁfa{’ %ﬁé?@? @%ﬁacgaat
ac 3.?800 ?ﬁaﬂaa@@d: by EalSAaHigh amamay, ﬁ@eaagmmtmqwegagbmgmaaggl??m ggactl\ﬁlQOgt tta
cgttacc ac cct aa ccgcaac cggcecggcec
gcgcgcccﬁﬁ%@é‘%ﬂ?ﬁc&@éﬂ%% SBFI@S%SQ‘% @"ﬁ'igg ‘8%%@% 83?@ tgﬁfci‘ﬂtcatcg
??gtylggacmqmtcgmgu taﬂocawl m@zgegmasW@mtmuaaggmsaDEygdsgabiamagndigyeggc;:?atg
ggcgcafiaaliaygctgg cacgaald ccac ccggcgaaa gaaag @C cga
cgcacgcgt gatt 1 d(a,cd 8 8’36?(? £ g3ac tgtccg
¢ ¢ 1500aaagxindt @ENIcL wemaattbinad. divaye aaaiclitraliztiog gt’@gwﬁrbbm@ybcrgbvgs ¢bd015at t
gccaacggtt gc aa tttacc trttagatgc ccgaccgclo cggcgg
Jat T ot QOB LY das GOt g dun R chRPs JB seon B pOh albBt Len b dade Bod B¥acaca
cagacat cwoqaa&pea’ﬁmﬂaﬁd@a:amoclgaeltdiééQMFgggcgaat ccat cggt at ggcggcggaagt ggca
ttg cct 1800ccgc aaa at c ctcaa aattgaaact
caagiqal 85 as casgea Blets Aet B8 PERa BRI PR E ChRAT. SRR R BHRERR o0 e agca
t ggngZOaﬂmamaclPtEHt t aaggt t gagt acaaaggggaagat gcaccct gcaagat t cctttctccl980acg
gaggat ggacaagggagagctegcaa geagactgateacagccaat ccagt ggt g2040accaagaaggagga
gcct gtcaﬁatt ag ?’J# %’S@gg PENA 151 at a2100gt aat t ggaat t ggagacaaagcc
ct gaaaat %\‘ﬁeggt aca gggaa 2%gggaagat gt t cgaggccact gccagaggt gca
aggcgcat|ggccatictt gggagacaca 2200cct aaaact tit ggtt cagt gggt ggt t aaggat cc2256<210
> 9530<211 749<21032900&213> Esefet®&hi a [col i <220>35<22] > CHAI N<222>
(1)..(794)<223> Anmi noaci di c |sequence of the PAZ3<900> 4540His His H's H's
His Hs [Vet2 Val Adp128600\ gNet Akd: 1@ Vall G u 1151015Leu Lys Val Pro Asp
lle Ay GyH s AQu AsnVal Adp Ile Ile Al a20253045vVal G u Val Asn Val Qy
Asp Thri| e 3Al a Val#64 08p Thr Lew 1] 1@&B59095 Thr Leu Asp Met Asn Ser Met Asp
Val Pro Ala Qu Val Ala Ay Val 50 50 55 60 Val Lys GQu Val Lys Val Lys Val
Gy Asp Lys Ile Ser Qu Gy Gy 65 70 75 80 55 Leu Ile Val Vval Val du Al a

GQu Ay Thr Ala Ala Ala Pro Lys Ala 8%@P0 95 60 Gu Ala Ala Ala Ala Pro Al a
Gn Qu Ala Pro Lys Ala Ala Ala Pro | 00 105 110




Ala Pro dn Ala Ala Gdn Phe Ay Ay Ser Ala Asp Ala A u Tyr Asp

115120125Val Val Val Leud yd yd yProd yd yTyr Ser Al aAl aPheAl al301351405Al aAl aAs
pd ud yLeuLysVal Al al | eVal G uArgTyr LysThr 195150155160Leud yd yVal CysLeuAsnVa
| G yCysl | eProSerLysAl aLeul0165! 70l 75LeuHi sAsnAl aAl aVal | | eAspd uVal ArgHi sLeu

Al aAl aAs

nisU1l

519015G yTTeLry

STyrProd uPro

uLeuAspl | eAspMet LeuAr gAl a1952002

05Tyr Lys
sVal Asp\

ASDGH
al |1 ed

ilnGy

Vai v,qg T L

UThrGyiggyLeuAl ad yMet 21 021522020Al aLysSer Ar gLy

PhelLeu22523023

35240AspPr oHi sHi sLeud uVal Ser LeuTh

rAla@y

Cys260265

52703

pG yG g
ai &Ff%‘d%“"”

nnnnn
G.LC

")

55G A g aPro
ySerAr'g
UU‘\

al Thr L

Thr d yd uLysLysl | eVal Al aPheLysAsn
ysLeuPr oPhel | eProd u275280285AspP

r oAr gl |
ed yd yG

11l aoAc
1

|yl

I eG Lg. uMet

RIOEDDODNDDODENNT N

30535833%%20(4

e Nt ] 4

/al 29029530035Pr od yLysLeuLeul | el |
yThr Val Tyr Ser Thr Leud ySer Ar gLeuAs

pVal val G

34535045
al d uPr
nArgTyr

2F
uLysAl a5590544

60Ar gThr
Leu Al a
Cys Al a

|||\/l\+ /l
ot 3

G riLys

vae ]

\A>AY

Eﬁ@’ﬁ%r Ar

J
GI n
oY IRVAVZY N BV

gpheiép%% i 1 el

hil | el

2707

G yAl aAspAr gAsplLeuVal LysVal Tr p340
et Val AsnThr Lys355360365Thr Val Al aV

pa a\f

aI LEM@?@QSSQC

NO1 50 vv\/al Al 5\Iq]

o
L J 17U

395463Aﬁ?:lA| ad

Thr AcnAraCl

75380504 yAl aAsnAl aProLysd uProd
yAr gAl aProAsnd yLysLeul | eSer Al ad

As RV

\v o g oy

Pr of-‘r%?@ gq@“r Al

e Al o \al i c

al | eGlyMDi 1 e

aIIe
U Gl HLQ \/4

Phel | ed uVal AspLysd nMet 920425930
al d yd n435490445 8g Pro Met
| Ala Ala A u 950 955 960 5 Asn

SN e

Val Al a

Tvr T
J

Ser Pro dwu

Phe ﬁép“;&q’ a AF

g Val Ile Pro Ay 965 970 475 480

'~

10 Ser Ala Lys Ala Ser Ay Arg Lys Ile Thr

510
520 525
535 590
545 550
Pro Hi s
Thr Cys
Met Asp
Asn Thr
Il e Leu
Ile Pro
Arg Leu
Asn |l e
Ay lle
Ser Ser
Arg Met
Gy Gy
<220>5<2

am nogci e, 286 ttﬁeé%eéégégﬁ

t ggagaaa
ggcagaaa

Al a PaBleB! Tl

Lys Le
20 _Val

u IIe

IH ot der§ frimahdaRindlyintdieniAsPwiyy PI0Y.0 Phe Thr
he Asp Ala Qu Thr Gy Arg lle lle Ay Gly Ay Ile 530

Vi Pro . Asn v GJ.v Acn I\/hf

| dy GQu Thr Ju Leu 485 990 495
Lys Ala Asn Phe Pro Trp 500 505
15 515

Ile Ay Au Val Cys Leu Ala lle

g¥ousss
565 57
580 5B

oT'EBSS by Hilaptig
0 SRENM RIDG |
5 590 Thr Asp

¥E§§@fwa G(t;

Leu Pro Pro @3

Ala Asp Ile Ay Lys Thr Ile H's
y Met Ala Ala Qu Val Ala Leu Ay
n Lys Lys Lys Ay Ser Arg Leu Lys

30 695

600 6@E20LYys L

eu Lys1lL&u Lys

Gy Met Ser Tyr Ala Met Cys Leu

Phe2 61

0 6l 51:6220 35 \}

al

Lex1Lys Lys

AQu Val Ser Gu Thr Hs Gy Thr

(s Ly

6251:68630 635

640 Vel:&l u Ty

r Lys Ay Qu Asp Ala Pro Cys Lys

heg Se

Thr 104p 650

655 401Ghu As(

Gy @dn dy Lys Ala Hs Asn Ay

Tes Th

Al a<Agg 660

665 644: Fro V4

| Val Thr Lys Lys Gu Qu Pro Val

G g Al

G ui-F32p 45 9

/5 638W1685 Prd

Phe Gy GQu Ser Asn Ile Vval Ile

Y7 AS

Cys1Ai40 Leu

690 69%: 500 SC

Lys Ile Asn Trp Tyr Arg Lys Ay

eg A

CYySqd Phe

G U 709%. §10 71

5 720 Ala Thr Ala Arg Ay Ala Arg

A ag 11

S
:

r

a
P
y
3

Leu fay Asp

T AL 825 73

0 735 55 Trp Asp Phe Ay Ser Val

796500

<Z1lUs 3t <211

> _42b< 95

<Z]

2> DNA c213> Escherichia coli

2I>—ge

hEmd

caca

Te<222> (1)

g ARASf

at gggacaacagt gg

Udb) <223> Nuct

bt hsCMeE! QBRe” BiikioR1%a

r? %gge%g% glzobgﬁgggggt g

eotidic sequence codi ngfor the

N8 61631?}%%%9%%
Ahiibcaak caaagagat
ctggagctcc

gt gt aaagigpRCRY, Y90 AaRAERh %mm%%ﬂ@&m&%ﬁmmg}atﬁtpqm

ctcatccacccctttggct gagaat accaacagt gt aacc24015aacat agaat tagaaccccc

ctttgggg
caggaaag

ggccattc
615<212>

Nucl eoti ¢

<400> 97
t at gaagg
55 accac
ggcgtatc
PRT <213

10

44

BB EEE FCNeataRZha 9ot UNEHFERARGUU300gcat t aacac tccattggtt
jgagtt ccat tgdpaadat GidetI agkS a360t acagaggt g caaaacgaat
I aggt gpaagaopENIgoat ttt ggat ccgt t 42099t ggad42620<210> 47<211>
DNA<2[13> ﬁﬂeri chi a q:@s ééf2.20><:221> gene<222> (1)..(615)<223>
iy be.luem,lt:?&@m mgfor g quimeric protein in the30plasmd plD1
atyggubabb.]. gﬁigt OCcIccy 3§ﬂ.93JbgabaCta aaagtgcgta ttttcaattg
) <gaadt gg*1t' 2&0 aacat a"""t5 geatit aacac tacagaggtg ggtggataag 45 50
:ac4,a "cat{1g wg t+get gtgg%{gg gaaatt acaaagagat ctggagctcc
:t éfﬁaecgac%aiea”gg* - r;(gaaac aat gatcc <210> 48 <211> 192 <212>
6| 1:.320 <1:5
7 1: 320 <1:5
8 1: 320 <1:5
9 1: 160 <1:5
10 1: 40 <1:5



ccacgccat g aacagaaaat cgataccctg gagaat caag ggcagaaaca gtgtaaagtc
ctcatccacc ctttggggac caggaaaggg ggccattcta gtagataaaa gtagatatta
attactttgg ggaatgtcat cagcatggga cccatagaga cctttggctg agctacat ag
agttccattg ggtgaaacag <220> <221> CHAI N <222> (1)..(192) <223> Am noaci dic
sequence ahet ReutRliEhg ARalsoaetd defikeCagtthganighest ayjatidrt oheaagatigiipgcaatagt ggt
t aagagat glyuaEediaseagmbaadfatal Bhqueeaagat gtt cttgggattt agttgaattg 60

agt aaacgtg 12C ggatctagac 18C ttcaggaaag 29C gaaagt caag 30C aaacaaggaa 36C
cagt gt aagg,1824. t@@?@ﬁ;@%ﬁ\ﬁty"@s@a? Ing€ ar ahe 9ifalt @astysexgby EGRISA GHI-an®Obat 48

H s Hs kbsdibstidd withthe s%étof\éﬁ‘l PnialiBizéd @ithiDAl a Leu Val Gu 1 5 10 15

60 Leu Lys Val Pro Asp Ile Ay Ay Hs GQu Asn Val Asp lle Ile Ala 20 25 30
90  Vval E’idﬁré/%fsé’t%n VELISAQ&rﬁﬁp LELISAafiia aELISW (P ThrELIBA (Bht- 35 90
95 S Thi eu Asp Lys| Val DéNG1 udmzj_eu Arg bER-3)ys dy IBEN-9r 5D 55

60 10 Tyr—T 'KPI i Sy Seg 1301) |_y~ Phe 5%60 11 e[ ASP<ypod u Vet 1-Aaao0dl u B5S 70
75 80 Tmr SiEphy g |||L 1H0D Vat[—vaic 47ygo Val T LYS< o0l U [y 1A a8 ddey BS 90
95 Ala Pro ¥s ‘vou Pro—t UGU]IE/—\Ig/-\b Vat—Ash Lys @ U Lys 15 100

105 110 A :I Ve A ' Se N R n 115
%x%'éiO\f/gf'yar hhﬁ qEN:EEI Hll_gﬁfl a’EN %\ H—B'—dﬁﬂ DER-T [UHiaRti-DEN-AS

120 125 ro Leu Asp Ser Tyr II'e| Val
| 30 135

| y—Ver y—AS—Set a LUJ Th I‘Ilb TT /-\rg Lys
Ay 145150 P 150 T, séc?’%r:e dy—tys het—Phe Jﬁ@:. : |§Tr§\®g ey Ala
Lys Arg 165 170 175 Mat—Ala tle Leu Chy—Ot ThiAla—trn—Asp .t Val
dy Ay SdW'i‘EUeﬁS 190 e 9 Neytfall 1} < 2F gral'ini'g 2 ﬁtﬁ%% ﬁlgl thi a
coli 40|<228%%221> gen .ei?ﬁi> ( 1)titer rPERS pyter ﬁg éct:tl di
codi ng florthe quineriBNHNENGT, (1 the 1-,% plasmi-d PER—<9 O 3 1% ggggcacc
aaagt gc aattga agﬂgggatgi ggagetbegtegtagaapet 55
gaaccccd t gg-tcgatgaatt—aaagt-cggcg—66—geag ugutu
gctcctget c_accaccacca acatt c ttgct gt gga gaatcaaggg cagaaacaca

(Q

t
gt aaHbtccc,EQ?QtrE'éﬁ’é%Wésfqr §’g §iaa tcta a
acaaaat ctc 'd¥€a a a
- be e sl 38 cﬁ@h ke Rt ve
Sadactott e el G el b %%g%f L5 g, o
gt agat at f@“&f“?’h@fttf‘?gt]mg gk ege! q‘éﬁ?agt ggt ga agagat gt aa aat accaaca

at ?tgb? gttg aagat gt tég Lg% Ltg gtttgcaggcg ttgattgttctg gcctccggctgc

ggt t ct gcexANAALEIAT I Obtehe W2 at ctagacaa caggaaagtt aagt caagt a
acaaggaaaa gt gt aaccaa aaac GO c ata tgg t

t cgt t gaadbe uieay g'gﬁj dﬁ%ﬁtféégtﬂ?@ gg@t g&tlg %t et g
180 tt caghiddse &etngﬁ@ﬁgttmtDENQ &@llisgq%@ggmc%ﬂo%y agaxabimplif&D vatht dwcact ¢
980 Cagagg%glua 59%559%%!’11“1 e% in thg I%t %ptste&?earl\%teé ag@e&&agg%ow azg %etqﬁéﬁ&“ gee

780

ot o (%;53'“@gamcaa@"*???m‘é’”““m?‘%*‘?°€“‘ o conrt ot 9000 Cel conaageeth ol geac
R A A L i e

r
Gact 12000 BE GRECRuG8 gt e B el oL Frdavoh by ad iR AP ae PEK RGNS oaac
t gt at cat tglt@ttam a?g ﬁ@@@&m@gieqaé@@ataﬁﬁ @mfteistf?ah? m Hy @%gx{u Cemg I&29sgm@ncadicg ag E: ;:
Cga0at gaf BEGARTS ot dhRot e Gyl Rl 3LHan SR 52t oc
aaggcgcagagmeay Bié tgtcgfgwamaﬂnﬁmir@t ggadfaenacsiactce addnaaic gf the dildhacdeinat ggt c
tt t trt tt

a1 62000168 dGRURIL 4% RGN deGUaR L a0s PLE guays BELeguR At Al e REpRRE S 7es
tc ?gfgcggaam?ig?@g@ﬂgﬁ Weee geqateadte gn?gatpt thatjmgmggs JOenpetaif/cHlls MQ}J{: gt acc
aa ccgcacat c caca C cacga
agggcgcgg‘te{]%éré%ﬁﬁaﬁi ‘5%&3‘6@%@%’9 g@g@@é@@?@%%@giifg’g g%%%eggétcclgéagcgt?g
Accasagcomaetl oTg W@‘g"@"‘“&m‘s??g‘?SWQ?“““‘“‘SW%S“““Q“’???ZLE
2500t g2060ovk 2 B PHad O Baga A E R RYR A0t 40 Logt PEoRAaIdde 21000
at at gat cgeReinadrKd gzl e mtégmmm@eg@mg@mwﬁbtw@cs%ﬁﬂmmt ccac
ccgcacccgggcgaat ccat cggt at ggcggcggaagt ggcat t gggt 2220act t gt accgacaaaaaaaaa2?2

0125<210> 50<211> 747<212> PRT30<213> Escherichi a col i <220><221> CHAI N<222>
(1)..(797)3S<223> Am noaci di c sequence of thePID2 40 <900> 50 His H's H's
Hs Hs Hs Met Val Asp Lys Arg Met Ala Leu Val Gu 1 5 10 15

45



Leu Lys Val Pro Asp Ile Gy Ay H's Qu Asn Val Asp Ile Ile Ala 20 25 30

Val Qu Val Asn Val Ay Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 45 35 90 95
Thr Leu Asp Leu Asp Lys Val Arg Met GQu Lys Leu Arg Ile Lys Ay 50 55 60 50
Met Ser Tyr Thr Met Cys Ser Gy Lys Phe Ser Ile Asp Lys u Met 65 70 75 80

i\l5 AIGa C%r’éte-rrf:‘)éncﬂh@ ok Ne ﬁo‘felﬂ- ragrhBAt iéth théabENYSviNal They protein wak weddgyiz88 90 95
a Pro

ys Val ProIIeGIuIIeAr L 00,105 110
G u Lys mdmmmpb&ylgm? HMAF|ani-DiN-4gad wgs depp "@%’ Kﬁiﬁ@s “ﬂgﬁ? 'é%g‘i)w | 20
125 92 Egh Pﬁhzsﬁurwﬁhtlgnbfﬁ%‘Pilb:?p@té‘m'—eu GQu Arg Pro Leu Asp Ser Tyr
130 135 0O I'le Val Jdy Vi Asn Ser Ala Le TB Hs Tr he Arg
$ |45 150hel bpMEse q_b;eynetd VO@ethe ferco |Stsra'at9aﬂ§§f>§mﬁ€tw'&1%' 3| dg%rPWf‘h?t 3['ll"y Ar g
& ﬁ w detTﬂiéd I a thriprAsp Phe
Gy Sor VAT M EDy st plisg TR ritilhen ghiteld ol b el o
AI a G u Selubl@and i r!;slup@oTbeyrmlp agaqciajad tq e "ﬁowblﬁaifafﬂ% "‘(?o%l%@g é['F'"@l y Asp
Lys Ile ﬁr‘e’ El\w 200t SuetRathty c&tﬁmh@Uthlal BDYaprosiv, Wad |daded Alnto @1 @261 y Thr
Ala Ala Ala Pro 20 225 230 235 Gu Ala Ala Ala Ala Pr éoaGn
Gu AI a folomnyte elminate &‘929'53025’9"32%“%5-‘71?6{’3@@‘ Rbiainsd weg Hex loa 9&% n Phe
dy d OyRY, lin A péabndéabf Bat" ibew THey Gy
Ay Pro %%héaﬁ”#ggpﬂéﬁsﬁg Ot {Fhaghloid QR Tn AP piéaenodt & ' n@ﬁ dy Leu
Lys W&l mlamnl\@awasfaduwm dmipazoles G0 1ol QIUOthEﬂOtFHTWE%@“@@ 5 s Leu
Asn Val oM ufrtoladitaih e ploseinfan Al a
Al a Val %dmﬂ%uﬁllﬁ tlﬁ%%u%ﬁaﬁ@ “%gdg%l%a 32%39%855’%%'5 4OOAI a IAsn b(!lbyll l e Lys
Tyr Pro Gedomwat@MPLBéi) mﬁpﬂepérahgfbwﬁépsﬁ%@rBﬂ@‘UB@JQQ'SB@t%e%rg Al a Tyr Lys
Asp G F’ %rcﬁﬁﬁte'rﬁﬂclzhran ¥ni@a36e'—!ﬂl32A| a 355 360 365 Ay Met Al a Lys
Ser Arg Gy dn 370 375 380 Phe%
Hs Hs ge Rgrlﬂed/éiracs@”r OE&IDi‘HHa%FEaFGPS@"ﬂ%% eilpe By I§girCogBlify By “'r‘9
Gn ﬁ é{:gclgﬁé] S-EICH rgl/Mr ﬁané—)ﬁ)nb&‘lénél'&?ﬂuN@dleﬁ'a@, WhEad-B§ pBSEvet AOMEA Belb ASﬂ
Cys Ser Arg Val Thr Lys Leu Pro Phe Ile 420 925 930 60
Pro A u mlaermw(mbéeﬂ)e lle Asp Ser Ser Gy Ala Leu Ala Leu Lys 435 940 445
du Val gg@ ge t'-ﬁééog'frﬁﬁbn's%' Dot Blotting vidry otained witH 1he HIMAF @nyi-DEN-49Bigher
45095596 uvet @ Val Tyr Ser Thr Leud y Ser Ar gL.euAspVal VaL9654709754805G uve
t Met As pGthanethnee me)dA\Mé{A?;bm)gl{QgE@Qﬂ%}!tws%'éy%@%tﬁ B AR EMEH G uTy
r Ar gPheAgAsH)drq Wmhéeé@&&%aﬁmﬁme@mm.ygg ay@ucammmrw@e yVal
Tyr Val Thr 51552052515PheG| uG yAl aAsnAl aPro rod nAr Al aVal 5305355
90Le?Wal MeaXelow 59-\@Adlra§>|aas&§fr¥@59mbe'éﬁ|ﬁ“§ '%ﬁf&!r‘sﬁ%%ﬂg% %?@L Y4 yva

| Al'aval Thyi Aﬁﬂéﬁﬂ@wéfp&f‘dnblgﬁag ﬁét%@WEgﬁﬁﬁ%ﬁWré\r@fﬂhﬂh%‘mUﬁldw oks| | eTy
rAl all ed yAspl|eVal 25580 90d yG nProMet LeyAl aHi sL aVal Hi s q H sVa
Al a59560088830RFNE WwAs m@me&@a&}'%ﬂmn@m éA&'ﬁL’ﬁ%\%SFF é’ﬁ.‘!@i% OPr oG
| yVal Al a};w{ﬂy%r@étqﬁgmﬁ@l Al aTrpval d y@ uThr 62563063569035G uLeuSer Al aLysAl
aSerd yArg sl eThrLysAl aAsnPhe645650655P%%§ ﬁ\l &%ﬁ”s‘r é‘Ar Al al | eAl aAsnd
yCysAspLyd cRerstkity/f | D7 IRFAIGIE 1R TIONEBRRASH AP AFRWRYET el | ed yd y675
68068545GI yl | eVapgd«yProASnd yE yASpMet T ed yQ uVal Q/sLeu690695700AI all ed uM
etd yQ/sAspAI aAl aAspl | ed ghaegitiyy+ eH $jpp71071572050Pr oHi sProd yd uSer |l ed
yMet Al aAl ad uValrArateudy725730735Thr Cys Thr ASpLeuPr oProd nLysLysLys55790795
<210> 51 <211> 23H6@r60 <A3ER-iDNA <213> Escherichia coli 94  <220><221>
gene<222> (1)..(2256) S<223> Nucl eoti di c sequence codi ngfor the quineric
protein in thepl d pl >
51atgggccaccaccgggggcaccggggggtggtagataaaagaatggctttagttgaattgGOlOaaagtgccc
gacat t ggcggacacgap@agt 9t aggERI4 at cgcggtd gaagt aaacgt gl20ggcgacact att gct gt ggac
gataccctgattactttggat ct agaaat ggacgt acct 180gct gaagt t gcaggcgt agt caaagaagt t aaa
gt t aaagt cggcgacagg@lCct ct gagKkY0ggt ggt t t,gat t gt cgt cgt t gaagct gaaggcacggcagcecgct
cct aaagccgaagcg300gct gccgececccggcgcaagaagcccct aaagcet geccgcet cct gect ccgcaagecgceg
caa36015t t cggcgghipliFgccgaggecgagt acgacgt ggt cgt at t gggt ggcggt cccggeggt 920t act
ccgctgcatttgccgct gccgat gaaggct t gaaagt cgccat cgt cgaacgtt ac980aaaact tt gggcggcg
tttgcct gaacgt cggniiFat ccoypgcaaagectt gt t gcac590aat gccgecgtt at cgacgaagt gcgece
actt ggct gccaacggt at caaat accccgag600ccggaact cgacat cgat at gctt cgcgcct acaaagacg
gcgtagtttcccgect gyp@c6020gg¢gat t t ggcaggt at ggcgaaaagccgt aaagt ggacgt t at ccaagg
cgacgggcaa720tt cttagat ccgcaccactt ggaagt gt cgct gact gccggcgacgcgt acgaacaggcar8
a0t goct £ oLt Ce T eaT T g L ooagTIToaTaS00Lt go0t ot ganagaagt accagy
tgaagatccygcygcatcatcgartccagcggcgcea
caaact gct gatt at cggcggcggcatt at cggcct c96025gagat gggt acggt tt acagcacgct gggttcg
cgtttggat gt ggtt gaaat gat ggac1020ggcct gat gcaaggcgcagaccgcgat tt ggt aaaagt at ggca
aaaacaaaacgaat ac1080cgtttt gacaacatt at ggg caacaccaaaaccgtt gcagtt gagccgaaagaag
acggcll4Ogtttacgttaccttt gaaggcgcgaacgcgcect aaagagccgcaacgct acgat gccgt al200tt
ggttgccgccggecgecgcecgecccaacggcaaact cat cagcgcggaaaaagcaggcegtt 126030gccgt aaccga
tcgcggcttcatcgaagtggacaaacaaatgcgtaccaatgtgccgcacZSZOatctacgccatcggcgacatcg

o o A NN N o,




50 55 60 <210> 52 <211> 749 <212> PRT <213> Escherichia coli
.(749) <223> Am noaci di c sequence of the PID3 <900> 52 Hi s
Asp Lys Arg Met Ala Leu Val
Pro Asp Ile dy Gy Hs Au Asn Val

CHAI N <222> (1).

Hs Hs H s Hi
Leu Lys Val
Val Qu *Vﬁl
Thr Leu
Val Lys
Leu Ile
du a
20 Al%la

| 25 25 VaI VaI

s Hs Mt Val

<220> <221>

Gu 15 10 15 95
Asp Ile Ile Ala 20 25 30 $

| V. 45 10
@‘ gg u@é’d EIU2{I; Iged N%{I;eﬁﬁ@nﬁg%f-[ﬁé sgﬁgl c%g@ingcgm%g p

Ih vJa)ﬁJ & GfftioP1uogby Gy 65 70 75 80

; A £l Aravii® EYe: Adnil5o88 90 95

| eP,w & IH Lys Ala Ala Ala Pro 100 105 110

H’l %I AIaAspAIaGIuTyr Asp 115 120

VaI

LeuGI Ay Gy

Pro GI

Gy Tyr Ser Ala Ala Phe Ala | 30

135 140 BXAMRLE %&I@ractehyatmmol_tyls amlﬂoodyaesn@smer@membg RiDR Lys Thr 195
150 155 160 Leu Gy Gy VaI

30 165

Aon 150 Adetel & Fenhs (i ol

Q/s Leu Asn Val
I l.e

a Al a Val

9 AmBRize v

Gy Cys Ile Pro Ser Lys Ala Leu

il Bochd, of B PinE el o0

Arg W a d§ovar®01@0mimhgls Wwese Bled &iter fdal ddats Sed thegaiiibodighrarGrYERH wereeu Al a

Ay Mt 21 a_L L I | : Ay
A n Phe ?_Ve%uagﬁ‘gb)égg %géﬁl %antﬁ)sotﬁﬁ G ?.I?%‘”%E é"ﬁ'{'&%g o}{% 'Iedé&r"gLQ%%Fﬁpﬁ%pa Ay
Asp Al a Wgs oﬁ!amedEag%a&t ﬂﬁaOreEG& tiek neralypedi(mblra? Jid tabley5&H n a_qmilony@elfﬂle Val
Al a Phe s S5 27 LI I I Lys
Leu Pro QVIVI’%S %’i"" éﬁ% 03 5p°f§8 3@%3&%;%“'@ %g@lr‘% [% ‘ﬁ?‘{'b'%?g 356'21 taé
Al a Leu %6)aFinally lths iftvitro VieLitrRatiD8s <&y Gvaardaonél qndLryeytrIabzatlbemiteIrs of 11 1328© y GI y
Gy e du 3 5 . : . udy
Ser 1 g 1A aza oo i 5 36 e ide B neyfial Ridsud Wt Sl
Ay A a dggindirtige Asspolibe serdtydegStalllel 55)r p 390 345 350 A n Lys An Asn GQu Tyr
Arg Phe I . Val__Asn 5 6 T ale A u
Pro Lys @9 E% éﬁ@ %Ztmeﬁ/ragejgft $Ef\l4§ﬁ'§mdh %‘8”;%’@%’869‘5“ }@Iln QZ%'OXAéfn Al a
Pro Lys fdice \Hth[EIz: Arg Tyr Asp Al a Val Leu Val 385 390 395 400 1$ Ala Ala
Gy Arg "'a”* s l' ,.etl‘?” Aha G u Lys Ala 405 410 915 dvy Vval
Al a Val'FBF @ %}P ﬁe% ﬁt\‘?%_) p Lys G n Met 920 925 430 Arg Thr
Asn Val %“ﬁfIslle Ala | Ot 1le val @y @ n 2~ 435 940 445

1 - 1: 64000 <1:100

2 >1: 128 000 <1:100

3 1: 128 000 <1:100

4 >1:128 000 <1:100

5 1: 64000 <1:100

6 >1: 128 000 <1:100

7 >1: 128 000 <1:100

8 >1: 128 000 <1:100

9 >1: 128 000 <1:100

10 1: 128 000 <1:100

20 Table 53. Titers by HI of the sera from the animals immunized with PID2.

Mouse | Titers by HI* anti- | Titers by HI anti-

DEN-4 (PID2) DEN-4 PBS C(-)
1 1: 320 <1:5
2 1: 320 <1.5
3 1: 640 <1:5
4 1:40 <15
5 <1/5 <1:5
6 1: 320 <15
7 1: 640 <1:5
8 1: 640 <15
9 1:40 <1:5
10 1: 320 <1:5
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Pro Met Leu Ala Hs Lys Ala Val Hs Qu Ay Hs Val Ala Ala du 450 455 960
25 Asn Cys Ala Gly His Lys Ala Tyr Phe Asp Ala Arg Val Ile Pro Ay 965 970
975 980 30 Val Ala Tyr Thr Ser Pro Gu Val Ala Trp Val Gy GQu Thr Qu Leu
985 490 995 Ser Ala Lys Ala Ser Ay Arg Lys Ile Thr Lys Ala Asn Phe Pro Trp
500 505 510 Ala Ala Ser Gy Arg Ala lle Ala Asn Ay Cys Asp Lys Pro Phe Thr

f|565égo5'2r@xe53ﬁ %e%sk/@?rig' é’ef@@& ggptrg Shigdst ;ggm@ugcﬁwéégﬂgb@?/ g/eg E;eﬁ

Rt ' ' tirlati t!,

Ao 1he Emeafuiilorsia Eés(grgthl\/byle(}aéal@zs%pa%alAllgnAsrp e Ay Lys Thr

Tle Iéjs Pro Hs 565 570 575 Pro Ay Gu Ser Ile Ay Met Ala Ala Qu Val Al a

Leu Gy i@le@ﬂ?V#ﬁ%e@ﬁéiiz@%Qn A84ayANih the Yefd & aRliMalsirimbNiSed-Wih Py52. y_Ser Lys
Val Arg t du 50 595 600 605 Lys Leu Arg Ile Lys Ay Met Ser Tyr Thr Met

Cys Ser @Gy -4y REEBiSI-H 1D : le Asp Lys Qu Met Ala Au Thr dn

Hi s Gyiﬂ#u rtitB;rg_S' 5 60 Lys Val Lys Tyr du Ay Ala Gy

Ala Pro |Cys Lys Va 9 lle u 655 Ile Arg Asp Val Asn Lys Qu Lys
Val Vval |[Ay Arjg Ile ITe Ser Sei-"B%C(-) 660 665 670 5 Thr Pro Leu Ala G u Asn

Thr Asn Sc|1 Y FT'”TiA?éb” Gu_t r3 G675 680 685 Arg Pro Leu Asp Ser Tyr
Il e Val Hr—*2 Sy “%51.)28’0 Ast—Ser 4’%‘:% tetr1690 695 700 Thr Leu His Trp Phe Arg
Lys Ay Sf—:)(3 Seir I';:X?“O bys—ivet 4'34:"5 &++10 705 710 715 720 Ser Thr Tyr Arg

Ay Al a bys—Arg M;tj H-e—teu 503 g~ Thr Ala 725 730 735 1$ Trp Asp Phe

Ay Ser Malaly a3 388D codlos 5bBo1as 960902125 DNA<213> Escheri chia

col i <220=25<221> négéﬁgzs - ;;(79_%::14) <223> Nucl eoti di c sequence codi ngfor

the qui rweu-@c_pr_ox_é_n—?—@ sA-H-pD4D230<400>

53at gggcrn;rnrrnr?ﬂ%wt fp ér:at agaagaat ggctttagtt gaatt g60aaagt gcccga
cat t ggcggadcgaaadtlyi 28t att at cehid t gadgt aaacgt g120ggcgacact at t get gt ggacga
t accct gattakt tit ggaticP4@acaaagt ¢y Y glBJgagaaat t gagaat caagggaat gt cat acacgat
gt gt t caggadfgth 1t cAaf28hc2dn35alAyat gdcagaaacacageat gggacaacagt ggt gaaagt ¢

aagt at gaaggt gct 300ggagct ccgt gt aaagt ccccat agagat aagagat gt aaacaaggaaaaagt ggt t
ggg360cgt dt aﬂélﬂt&i‘?@@a&@@cw_@l’? eflrgeafgaattaecfaawgt@bﬁ%@gaﬁ%wagwrtgaw%gaaccc
ccct 1@ ggtpsaetineefdbe nuagbgaefaygt RleduR§aaacagegeat t aacact c480cat t ggt t caggaaaggg
agttccat t ggcaagat gt tt gagt ccacat acagaggt gca54040aaacgaat ggccat t ct aggt gaaacag
cttgggattttggttccgttggtggtcttcta600gaaat ggacgtacct gct gaagttgcaggcgt agt caaag
aagt t aaagellaaiRyt@'9s; wihnagaayagginst ad the yir lgg types Vt&'@ggHgtath"!ra‘as g g
g gct ashedealigatpyositictheserayof @lmals immunized with PIDZ.

g720kTt aaagccgaagecggct gccgecceccggegcaagaageccct aaaget gececget cct get 780ccgecaage
cgegcaattcggcggtt ct gecgat gccgagt aecgacqgt ggt cgt att gggt 84045ggcqggt cccggeggtt ac
t ccget g¢ Miktuse @fset g E tt gaall @nt00ht EWSA fantir t|acERSA@MIgghcggce
gtttgcctgaacat’cgget gt at cPENrBco60aaaddENRYt t graca Agccgt t atEPrdlaag] gcge
cact t gg¢t gcdEPEYt | 0p0at €dA0accdcgadctid8Bact bgacstIEH at get 2 dgdd@@%ichaaga
cggcgt al0808(RIPE¢cgcct catdiid®aqt tit ggcatidP@t ggtgaasddti¥yt aaagt JiRc@c at ¢1190
50caaggcgacgggcaatt ctt agat ccgcaccactt ggaagt gt cgct gact gccggcgac1200gcgt acgaa
caggcagcccct accggcgagaaaaaaat cgttgectt caaaaact gt at c1260att gcagcaggcagccgcegt
aaccaaad tMjsture of seta: ¢ Hi*iagtidENyt acall entidEN-@gat HicantyDEded) clatt gytitRENrd4aagaag

g

t accggggaaact dgct gat t at cggcggc1380ggcat t at cggcet cgagat gggt acggt t t acagcacgcet g
gogttcgcqtttggat gt 91440559t t gaaat gat ggacggcct gat gcaaggcgcagaccgcgattt ggt aaaa
gt at ggcaal50fHdAacaaaacgaat &CTgt t tit gacaad St t at ggt caadacaagaccgtv/geagt t gagls
60ccgaaagaagacggcgtttacgttaccttt gaaggcgcgaacgcgcct aaagagccgcaal620cgct acgat
gccgk@tt ggtt gccgeccggccgecgecgecccaacggcaaact cat cagcgcgl680gaaaaagcaggcgt t gecegt
aaccgat ¢gddixtareoaft cpaadéutesizivagpc Z‘adﬂgﬁgﬂliﬂn@G D aiNemstetadjzingc g}\c aNealteAliaingc ¢at cgg

cgacat cgt cggerayccgpt gt tigerstt ac 1 8ttamscaydti-DENs atitpra gaticDENL { gtiteys @ptiaaact gcg
ccggccacaaagcct act t c18@AtiEN-1gacigcacgc?) t gat{ccggg3acgtt gecjct adDEN4t ccgecg
aagt ggcqt g gpiRR)gcgha 19201: §ccgadct gt <cicgccaaage c& gcygccge aaparegacca
aagccaagtt ZpMR)gggeg 1980 gctt cgggcc<agt gecgat { gc caacggtt gc gara@gocat
ttaccaagct gatttttgat 2040 gccgaaaccg gccgcatcat cggcggcggc attgtcggtc
cgaacggt gEamahrigéas IdifedpydBreeadags. ct gccttgccat cgaaat gggc tgcgacgcgg
cagacat Cgg THRAFICHRIS wWare0 deAr&r Gsatite Gagidst t Bilfios JeatadrAldt Mibringdato
cggaagt ggemapglaaedtRdniof 4884k’ aiyBrERRtCadalist B hefggRaadiRAadarurggat ccgaca
ggct gagaat TYAGRaRsIzhg B GRES HERRAIaS AR Hidhaka ditthadlsatimRASNR 30U

tt aaaat t gddugtareephsinambaAbr @eRgagasac aacat ggaac aatagttatc agagtacaat
at gaagggga cggctctcca 2900 10 tgtaagatcc cttttgagat aatggatttg gaaaaaagac

acgtcttagg tcgcctgatt 2460 acagttaacc cgatcgtaac agaaaaagat agcccagtca
acat agaagc agaacctcca 2520 ttcggagaca gctacatcat cataggagta gagccgggac
aattgaaact caactggttt 2580 aagaaaggaa ggtccatcgg ccaaatgttt gagacaacaa

t gagaggagc gaagagaatg 2640 gccattttag gtgacacagc ctgggatttt gggtctctgg
gtggttaagg atcc 2694 15 <210> 54 <211> 891 <212> PRT 20 <213> Escherichia
coli <220> <221 > CHAIN <222> (1)..(891) 25 <223> Am noaci di ¢ sequence of
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Leu Lys Val Pro Asp Ile Gy Ay H's Qu Asn Val Asp Ile Ile Ala 20 25 30

Val Qu Val Asn Val Ay Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 35 35 90 95
Thr Leu Asp Leu Asp Lys Val Arg Met GQu Lys Leu Arg Ile Lys Ay 50 55 60 40
Met Ser Tyr Thr Met Cys Ser Gy Lys Phe Ser Ile Asp Lys u Met 65 70 75 80
45 Al a @ExxaMPLE 95Nobtdinigof pma Thr Val Val Lys Val Lys Tyr Gu dy 85 90 95
Ala Ay Ala Pro %s Lys Val Prolle Au lle Arg Asp Val Lys 100 105 110
Gu Lys Thg| nugleotideysejugnee dhat| eodifies fsértherrﬁmlmoaq_%fmma@ JO +f gbthg 5 120

125 Thr - r rwith/ thel 30 135
150 oo (3005  prifiin, ?#Hm A8 DER. g T8olfidhodt Hodep el M '??% ‘Bhe Arg 145

150 155 oiamtmtﬁouggs @eymfm Insm% list ©f spguanees st Segpence (Nast9 and Seauengg g Gy

OLF‘ 385 No 2o #ém th¥ DEN-9 Wailstrir(zhb& B-aMadRoW EZRY, BiltkieAvinitt RIAMRrREELE Y Ser

180é851§?@n9®lyfeulueu@ Gt Adaidra Vet Qlopivg fofldenoiia Rangual Hmlgslzod@b@@/?/\éal Lal
L Vi L, Vi

G ua y TREA s AR YR O G R L ot 9 R0l 0 R B8 i ot
ysAl aAl dresestoswasAredated Ay dgestipm Af dre HQ4nPRsTidy withy Lana A Hlavkios 026527
OTyrASP\é%h\éﬁ{?th\g}ngwl@gg(ﬁ éé%ufﬁ’éé% ga&rfé%édm@hmé%%@%%ﬁgw §MRAIAA aAsp

3 ud yLeu 0295300L Leud sLeuAsnVal Gy
QIsllpePrﬁiSEHQMIHMBi‘@BPQQ% eauemeeluwﬁg wouaﬁsavapem @fwan 2rthei sLeuA

I a325330§§% Fa@m‘égh &P u p L 3 OAr gAl
aTyr LysAs IﬁQVa al e)r,d plE)éQtSJ% réh%é:yﬁégﬁrﬁééé%é@&%%?@%ﬁg@@k %ﬁﬁyggg'?ArgL S

Val Asde'IQBIIQIG thelppratial se@msmaetﬁsw@mamﬁﬁéwgw epaee (Nagstent BBAThr Al a
G yAs pA @%Qé@%ﬁ)%@§%9@géqﬁﬁeﬁd’cr@cﬁ up' the RrRtEHL CHifpent cElidwasiolwese | 1 ©

Lys40591t(33ﬂ§8141$ﬁ@ vaifsiheesalected aloas gatled MBYAfiaht2 yed taauepee INeINOWREY30PT 0G

R ek N S i i B T T A R YT
uAspVaI VaS@BQGS@MMBQG’@ﬁV@bWAsp@l%émtﬁdw@ryw"é%fpmegmiﬁwﬂ Lys985

TR G I e R A

Phe G u repiginsang the PENepofain f_rwn@}tdjrom ArVgWyTheaerptw waysecogniged 35 540

10 Leu Vﬁ‘llmﬁihﬁolﬁbﬁin@b aAqraAﬁ\'aﬁnBEN %Hd@ax dedsmlrRted #@3%%@6&&&&5@45 550
555 560 z R/bﬁﬁré Al'a Val Thr Asp Arg Ay Phe Ile @u Val Asp Lys 565

570 2875 umﬂpamndeala ProtgingiRIDB| e Tyr Ala Ile Ay Asp Ile Val 15

580 585 oyal Al
295 200 'Féf%gbl%\\é A?oBtaPrfe‘a Abih &@E %Iﬁst‘r‘&nﬁ trla)ﬁ§foﬁhé‘d Wath 1d1b§ aﬁdLbASrgNH AIdf'?‘iAC}’S Val a

e 610 %dﬁwt%bpfder@wpreaqs mearepymbnﬂnt sacrtelprwa%ogta\md in| taptfrrfgrmfm Ay

g ; XQF] %ﬁ%le@%&j ﬁééiu@l@o Ffant tHeSHsorle fihatidny he/BrBtePivadeXtrfiied Liyifg Ur& ghr Lys
M, and the supernatant containing the PID3 protein, was loaded onto a G-25 column to

25  eliminate the chaotropic agent. The fraction obtained was then loaded onto the Chelating-
Sepharose FF column (Pharmacia, UK), in the presence of Cu™ ions. The colum was
washed with Imidazolee 45 mM and the protein was eluted with Imidazole 200 mM.
Finally, the pure fraction of the protein was loaded onto a G-25 column to obtain the
protein in the formulation buffer (PBS). This preparation was used for immunological

30  studies.

EXAMPLE 47. Antigenic characterization of PID3

The purified fraction of PID3 was characterized either by its recognition by different
polyclonal sera and/or murine monoclonal antibodies, as well as by positive human sera
to Dengue (table 56).

35 The highest recognitions in Dot blotting were obtained with the HMAF anti-DEN-4. The
recognition by HMAF against the other serotypes was lower than in the case of serotype
4. The antibodies generated by other flavivirus like the Yellow Fever virus and the Saint
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Pro Trp Ala Ala Ser Ay Arg Ala Ile Ala Asn Ay Cys Asp Lys Pro 30 660 665
670 Phe Thr Lys Leu Ile Phe Asp Ala Qu Thr Ay Arg lle lle Ay Ay 675 680
685 35 Ay Ile Val Ay Pro Asn Gy Gy Asp Met Ile Ay Gu Val Cys Leu 690
695 700 40 Ala Ile Gu Met Ay Cys Asp Ala Ala Asp Ile Ay Lys Thr Ile His

705 710 | pLis ERéphalftisWirds haBmot &hy reCognifien atl dile Fdlajly,Nbé refictiviyl agaiistittvee Al a
Leu Gy 725 730 735 Thr Cy

- Thj s Thr Leu Pro,. Pr n Lys Lys Lys Ay Ser Arg
Leu Arg Wayugprqggh@gdlt%@n%taegéi%_vg_l}e@qgaf_rgltjgﬁyi-4 é‘aé 'WE*%/SU%%Y aﬁ/?%%r Met
Cys Thr Gohstaldiéhal FPbdiA chyds RBotlisttind endvdlesieysbicttingl | e Ala G u Thr G n
Hs Gy Thr Ile 770 775 780 55 Val Ile Arg Val Adn Tyr Qu Gy Asp Ay Ser
Pro Cys Lys Ile Pro 785 790 795 800 Phe Qu Ile Met Asp Leu Qu Lys Arg Hi s
Val keu fduye éﬁméﬁiﬁvig&ﬂﬂgé t8in8d tohBtlovallanAalydiopal artibvaies. Thr G u Lys Asp
Ser Pro Val Asn_Lle u-60-820 825 830 101 Ala Gu Pro Pro Phe Ay Asp
Ser Tyr lle | | eAPFe Ay Val Gu Pro 835 890 895 Gy Gn Leu Lys Leu Asn Trp
Phe Lys Lys Gy _Ser Ser Specitighy™®y n sPA¥H g55 B0 Met Phe @ u Thr Thr Met
Arg Ay Ala Lys Arg Met Ala Ile Leu Gy 865 870 875 880 10 Asp Thr Ala Trp
Asp Phe Gy Ser FL“@S“ Gy BEN-885 890 102 C~P,IMS 1. Chineric nucl eotide
chai ns characterized by being the specific conbination of sequences
cor r espondi ng tb"\'ffkf"agmenPE"bAfg the E protein fromFlavivirus, with sequences
corresponding to the codifying gene for the mutated MDH protein, identified
in the sequenci MMAR st aBEBEduence Not26, Sequence No.29 or with the
fragnent of these identified as Sequence No. 23, which codify for chineric
prot ei ns capabl &MAF | nduBENy4a hunor at*t mune response of neutralizing and
protective antibodies in the recipient, against the Flavivirus, when these
proteins are pré&®t in EEFharmaceutital preparation. 10 2 Chineric
nucl eoti de chains according to claim11, characterized by being the specific
conbi nati on of &WARr seVEVal sequences that codify for the amino acids 286
to 42G of the E protein from Dengue viruses with the nucl eoti de sequence of
the MDH protei nHM#fer e t B&¥e sequences are inserted andlor fused to the
sequences identified in the sequencing |list as Sequence No. 26, Sequence
No. 29 15 or Seqiabc¥#iiNo. Pd, which codify for chimeric proteins capabl e of
i nducing a hunoral immne response of neutralizing and protective
antibodies in the recipient, serotype-specific against each serotype of
Dengue Vi Adstal 8f 1Thi e pudfied BIRowasiappliedi hbe itensitiaidhe sigpalaebigingd wae 2,
char act esviahuatedffomei tag+ or med by t he codi fyi ng sequences for the am no
aci ds 286 HMAHE a@reisach 160 philr terMatp3iiP wgs egedn insdiieny pd080. 2. 3 and 4 of
Dend@e Vi't USEEY (Rmiéner dEncaphalitis evitlisy e¥ir\on YieHew Ee\rf vises.f 8kVi Hzaifti Lewis 45
am no acErrepbalitishirus/NT piestelizing Beraificrgareldpeas Sequence No. 23. 4~. Chinmeric
nucl eoti de chains according to clains 1 and 2, characterized by being
f or med e i ' ' t 2G of the E
pr ot ei nbé;)ékglngﬁigiaP%@@irﬁtggﬁ 2%%@%'9%?E@fﬁgggggﬁajgg?yggﬁgue Vi rus,
fused to the 3" end region that codifies for the amno acid 45 of the NMDH
pr otléi n, Aitdtahiof 25eBalbic 1Bisguaeres. NanmBnized withi 26 v cofrpiifiedtRARS ohhiewsd
accordi : | a4 NGB, , teer i b i ; - i fying
cequenceipn, 70 a8 e HEURRF (Bl aes"Hnd W erBEES AR i
ser ot ypeevhjuated ByuRUIBAoHigheanibody fiterssagdingt BEN-6 were ogtaingd avhile gnareactiity
codifie LLO - cadQitin i iC
nucl eot f\ﬁéé’é%tga!hgg cé‘(%{;@?eﬁrsgttog tgﬁeg‘%rh@bggg%@e?q C g%ﬁ'@@?‘ﬁ?@&%‘?%?ﬁg t he
conbi natassay o¥ast tienenand oolyipbsitive ditass ovese fownd agadist PEN (taide fiiand taldeds 286
to 6 t I, ] i t § ; .1 W th
the o SRl 35 P A AR cen AR o B R et B DS 420, &' e
E pr ot ei agdinstiDE\ed twedle bhtairted (tabl 59). Nhaeutditafioresf thevirahafegtivmwaaitduad45 of
t he IVDH i Lol d to the 3" region of the same MDH
sequenceé;)daﬁ'ﬁlertl% %ggqttggsgﬂg%gﬁé%b%oﬁgg. 7. Reconbi nant chineric proteins
characterized by being the expression products of 15 the nucl eotide chains
from cl & 2 A : ( ' : i nduci -1 ral
| mune + Le, s Agpidofutert BGinck DEAY EIHe SBRF SRR LAGH RGBS,
ser @Sy pemgpattf PiD3agai nst each serotype of Dengue virus, when these
proteins are present in a pharmaceutical preparation. 8. Chineric
reconbi nant proteins characterized by being the expression products of 20
t he nucl eotide chains fromclains 1 and 6, and bei ng capabl e of inducing a
hunoral i nmune response of neutralizing and protective antibodies in the
reci pient, specific against the two hggol ogous serotypes of Dengue virus.
9. Chineric nucleotide chains, identified essentially by the Sequence
No. 24, according to clains 1, 2 and 3 characterized by being the
conbi nati on of the ?5 sequences identified in the sequencing |list as
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30 i nducing a hunoral inmmune response of neutralizing and protective

anti bodies in the recipient against the Dengue-2 virus, when PLL1 is
present in a pharmaceutical preparation. 11. Chineric nucl eotide chains
according to clains 1, 2 and 4 identified essentially as Sequence No. 27,
char act gTTSEU Hie RFEARKIDENS § PifeYs aht-DENY | t he sequences 35 identified in

t he sequ s8d | 1 s{piy3) Sequenpgsiontrdl Sequence No. 26, which codifies
for the Imenic protein PLL2. 104 1 Chimeric protein PLL2, according
to, clai A—and—/characterzet—hy ng essentially the am no acid
sequencs % digs’zd Q.e gegu {‘.r:i as Sequence No. 28, be the

expr essi ductl: 38 rﬁ‘g i and bei ng capabl e of inducing a
hunor al |imSung rﬁi‘f\f“na&m@f neut rafi¥f ng—ahd protective antibodies in 5 the
reci pi ent_4gailnst % ﬁ@oﬂﬂnglm-? VU900 when ~PLL2 s present , in a

phar maceut ibcal| pr dpff800an. [13 <hi¥% i ¢ _nucl eoti de chai ns accordi ng to
clains 1, 8 and 51488000 ed essehtld® |y as Sequence No. 30, characterised
by beind t e qonbintR8 ¥ of |t he S&g¥hceslidentified in the sequencing |ist
as Sequgncé Ng. 22>1and8 86Quence No1:2H0 whi ¢ch 10 codifies for the chineric
protein |PLIS3. [14. 1CH2&@00 ¢ protef h: A 3, according to claims 1,2 and 7
charact gri t@d |by Jtavp8goessenti af lylQthe am no acid sequence identified in
t he sequencing |list as Sequence No.31, be the expression product of the
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Dengue- 2 Wauses, Titehe By PliLanti-9 Titees bptHliantia | phar naceuti cal preparation. 15.
Chi meri ¢ nucl goti depENMi Ns gccor @ENg4to cllains 1, 2 and 3 identified
essentiglly ag Sequpimx® No. 33, #BS8E@@¢)eri sed by being the conmbi nati on of
the sequencesrdentyfga T tie sggupnciny |ist as Sequence No.23 and
Sequence—Ng—3Z;—wht 1',3263 cogrfrescyggtte|chineric protein PLHL. 16.

Chi neri pr3ot L 2 cCor gty 5,i arms 1,2 and 7 characterized by

havi ng ss%nti at 'ry>t|]"€4oar1 ng—act .r:cyucllbt: identified in the sequencing

i st as [Segueree No<?(_=f,5 be—the t:X"'l':cbaai o product of the Sequence No. 33 and
bei ng capalt-eof i.;.i_ug‘ A& hurmrg'ij im"run response of neutralizing and

pr ot ect i veanrti-bediesth—25-the r(c,‘,jisii ety agai nst the Dengue-1 virus, vvhen
PLH1 is seqt—i-n 1:_752 arrageutical—prepatation. 17. Chineric nucl eotide
chai ns accdrdi ng tﬁﬁli. s 1.2 a<ﬂj*:54l dentified essentially as Sequence
No. 35, charact orie&éﬁw = tolbination of the sequences identified
in the sleql®nding P1s840:s Qﬂqlmnrﬁtjﬁ. 26-and Sequence .32, which 30

No
codifies for the chineric protein PLH2. 18. Chineric protein PLH2,
accor di ngiheo Wl diters  were oggfined c par ter dtighesh ¢ t'%vF?fgﬁ’&s ntTHPIngG e ani no
aci d Seqirmesglvination pf @epseis arwBrasuiss @AaINsIP neraaagiutinglian Wil 4nig. 36, be t he

expressi on product of the Sequence No. 35 and bei ng capabl e of

hunoral jnmmune response, of neutral.i

reci pi enTa‘%fgégngl'tra'tr}?Ht@&%jﬂ’é-aisa}’i"YiEéngﬂ%rrg 9Bir 3

i nduci ng a

SERpE

phar'maceutical preparation. 105 19 Chi neric nucl eotide chains according
to clai quse) aHG“Baﬁ'?Bﬂti fiNeutgdlizlng i a1 1y as Sequence No. 37,
charactefised by b8t t he |t8e15 ABYDEN-0f the sequences identified in the
sequencijng 1ist 28tsBENehcd No. 29 and Sequence No. 32, which codifies for

t he chi neri ot ej LH3_ 20: P iciprotein r=LH3, according to ciairns
1,2 and [Z_charlact exli 3280 by thavi rﬁgttsqqpnt ially the ami no acid sequence
identifieddn it hee#2Bhcing |i 18 Sequence No.38, be the expression
product |of 3 he|l Seqlehd®0 No.[37 arfdl:iBei ng [capabl e of inducing a hunoral

i mmune riesgonsle of>1n#28Q al ilzi ng <ahid protlecti ve anti bodies in the recipient
agai nst t heé Denguex11128Q us,| wherr PBH3 i § present in a 10 pharnaceuti cal
preparatjoré 21. CGHi @80 c nucl estl:de chains according to clainms 1, 2 and 3
i dentifijed %essent i>dk 128&s Sequerkck 5No. 40, characterised by being the

conbi nat| org of| t he 1se4ences i dent:isfi ed |{in the sequencing |ist as Sequence
No. 23 and Sequence1No28®, which<ndifieg for the chineric protein PAZ1. 15
22. Chinerhg pfoteiiniPgg’l, laccorm:.mg toclains 1,2 and 7 characterized by

havi (@ essSentiralTy the amno acid sequence identified in the sequencing

list as SeréeRBErdNing LiiteRe wehe demiceasi 1R Mgt cliluin bheekpiurirg H%40 and

bei ng caplkforPbf the HuFbBLofVirBHpBRGWs. | une response of neutralizing and
protective antibodies in the recipient against the Dengue-3 virus, when

PAZ1 is present in a 20 pharmaceutical preparation. 23. Chineric nucl eotide
chains according to clainms 1, 2 and 4 4ydentified essentially as Sequence
No. 42, characterised by being the conbination of the sequences identified
in the sequencing list as Sequence No.26 and Sequence No. 39, which codifies
for the chinmeric protein PAZ2. 25 24. Chineric protein PAZ2, according to
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‘f, 2, 7, 8, 10, 12, 14., 16, 18) 20, 22, 24) 26, 28, 30 and 32, and a
phar macol ogi cal vehicle. 34. A pharmaceutical preparation according to
claim 33, characterized by being a preventive or therapeutic agent agai nst
t he Dengue viruses, for oral, 5 intramuscular) subcutaneous, mucosal or

i ntravenous use. 35. A diagnostic nean characterized by having one or
several of the proteins described in clains 1, 2, 7, 8, 10) 12, 14, 16, 18,
tzge 2D§ng-?uéeb|?/ l%r@u SG"rgss .?é%cﬁ\m] asay 438l all ¥e Uing Qhﬁ%&sb}s ERISA Sier ehy/ Riralg of

. A{. AS9. met@abmhpA@U\Ah%sm@ofmwads ineopirEtinBID Ay . A, L ALL. A @6 A% Ay9. A
69. AzL. ASL. AS9. AA19. A9. ASO. ASL. A19. A 9. AL. A

, 9. AY&RL. AS9. Ay9 A) D% Af % AS9. AS9. AK&_. AQL. Af9. AB@Q.. AS% ASL. A319. A . A . Af9. A
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Titers by ELISA Titers by ELISA
Mouse (PD4D2) PBS C(-)
Anti-DEN-4 | Anti-DEN-2 | Anti-DEN-4 Anti-DEN-2
|
1 >1:128 000 >1: 128 000 <1: 100 <1:100
2 1: 128 000 1: 128 000 <1:100 <1:100
3 >1:128 000 >1:128 000 <1:100 <1:100
4 >1: 128 000 >1: 128 000 <1:100 <1:100
5 1:64 000 >1: 128 000 <1:100 <1:100
6 >1:128 000 1: 128 000 <1:100 <1:100
7 1: 64 000 >1:128 000 <1:100 <1:100
8 >1: 128 000 >1:128 000 <1: 100 <1:100
9 >1: 128 000 1: 128 000 <1:100 <1:100
10 1: 128 000 >1: 128 000 <1:100 <1:100

Table 63. Titers by HI of the sera from the animals immunized with PD4D2.
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-0 10%$&3(){ >1:640 1: 320 <1:.5 <1:5

4 >1:640 >1: 640 <1:5 <1:5

5 1: 320 1: 640 <1:5 <1:5

6 >1: 640 >1: 640 <1:5 <1:.5

7 >1: 640 >1. 640 <1:5 <1.5

8 1: 320 1. 320 <1:5 <1:5

9 1: 320 1: 320 <1:5 <15

10 >1: 640 >1: 640 <1:5 <1:5

*The HI titers were defined as the highest dilution capable of inhibiting the
hemagglutination of goose’s erythrocytes against 8 hemagglutination viral units.

5 Table 64. Viral neutralization assay with the sera of animals immunized with PD4D2.

Mouse Neutralizing titers* Neutralizing titers
(PD4D2) PBS C(-)
Anti-DEN-4 | Anti-DEN-2 | Anti-DEN-4 | Anti-DEN-2
1 >1: 1280 >1:1280 <1:5 <1:5
2 >1:1280 >1:1280 <15 <1:5
3 1: 1280 1: 1280 <1:5 <1:5
4 >1: 1280 >1:1280 <15 <1:5
5 1: 640 1: 1280 <1:5 <1:5
6 >1:1280 >1: 1280 <1:5 <1:5
7 >1:1280 >1:1280 <1:56 <1:5
8 1: 640 >1: 1280 <15 <1:5
9 >1:1280 >1: 1280 <1:5 <15
10 >1: 1280 >1: 1280 <1:5 <1:5

*The neutralizing titers were defined as the highest dilution of serum having 50%
reduction of the number of viral plaques.

10
Table 65. Cross-reactivity assay against all the viral serotypes by ELISA, HI and viral
neutralization with the sera of animals immunized with PD4D2.
Mixture of sera* | ELISA (anti- ELISA (anti ELISA (anti- ELISA (anti-
DEN-1) DEN-2) DEN-3) DEN- 4)
1(PD4D2) < 1/100 >1:128 000 < 1/100 1: 64 000
2(PD4D2) <1/100 >1:128 000 < 1/100 >1:128 000
15
Mixture of sera* | HI**anti-DEN-1 | HI anti-DEN-2 HI anti-DEN-3 HI anti-DEN-4
PD4D2 <15 >1:320 <1:5 >1:320
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*** The neutralizing tlters were defmed as the hlghest d||ut|on of serum having 50%
reduction of the number of viral plaques.

EXAMPLE 53. Protection assay

For the evaluation of the protection conferred to mice immunized with all the assayed
variants upon challenge with homologous lethal DEN, 15 mice of each group were used.
Each animal received one dose of 100 LD, of lethal DEN by intracraneal inoculation and
they were observed during 21 days to study the percentage of lethality. As positive
controls, groups of 15 mice immunized with the four viral preparations (DEN-1, DEN-2,
DEN-3 and DEN-4) were used. All the mice of these control groups survived while mice
from the negative control group become sick between 7-11 days after challenge;
therefore, achieving a 100% of mortality. Finally, groups immunized with the fusion
proteins under study had between an 80% and 100% of protection and in all the cases,
significant differences with respect to the control group were found (table 66).

Table 66. Percentage of survival in mice immunized with the protein variants assayed

upon challenge with the homologous lethal Dengue virus.

Immunogen | Percentage of
survival*
PBS 0
DEN-1 100
DEN-2 100
DEN-3 100
DEN-4 100
PLL1 86
PLL2 100
PLL3 100
PLH1 80
PLH2 100
PLH3 100
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| atgaattcag tccaccaacg ctacc 25
<210> 19
45 <211> 27
<212> DNA

<213> Escherichia coli

<220>
50 <221> primer bind
<222> (1)..(27)
<223> Sequence of the Bam-HI primer for the amplification of DENe-4
fragment

55  <400> 19
ggccatctag gatccaaagt gcgtatg 27

<210> 20
60 <211> 28
<212> DNA
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<213>

21

26

DNA

Escherichia coli

15

<220>

<221> primer_bind

<222> (1)..(26)

<223> Sequence of the primer Xba-I for the amplification of DENe-4
fragment

20

<400> 21
attctagaag accaccaacg gaacca

25 26

<210>
<211>
<212>
<213>

22

429

DNA

Escherichia coli

30

<220>

<221> gene

<222> (1)..(426)

<223> Nucleotidic sequence coding for the aminoacids 286 to 426 of DEN-2
envelope protein

35

40 <400> 22

45

gacaggctga
aagtttaaaa
caatatgaag
agacacgtct
gtcaacatag
ggacaattga
acaatgagag

gaatggacaa
ttgtgaagga
gggacggctc
taggtcgcct
aagcagaacc
aactcaactg

gagcgaagag

actacagctc
aatagcagaa
tccatgtaag
gattacagtt
tccattcgga
gtttaagaaa
aatggccatt

aaaggaatgt
acacaacatg
atcccttttg
aacccgatcg
gacagctaca
ggaagttcca
ttaggtgaca

catactctat
gaacaatagt
agataatgga
taacagaaaa
tcatcatagg
tcggccaaat
cagcctggga

gtgtacagga
tatcagagta
tttggaaaaa
agatagccca
agtagagccg
gtttgagaca
ttttggatcce

60

120
180
240
300
360
420

ctgggagga 429
50
<210>
<211>
<212>
<213>

23

168

DNA

Escherichia coli
55

<220>
<221>
<222>
<223>
MDH.

gene
(1)..(168)
Nucleotidic sequence coding for the first 45 aminoacids of the

60
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5
Ile
135

Lys Asp Ser Pro Val Asn Glu Ala Glu Pro

130

Pro Phe Gly
140

Asp Ser

Glu Leu Lys Leu Asn

155

Tyr
145

Ile Ile Ile Gly Val
150

Pro Gly Gln Trp Phe

10 160

Lys Gln Met Phe Glu Thr Thr Met Arg Gly

15

20

25

30

35

40

45

50

55

60

Ala

Leu Gly Gly

195

<210>
<211>
<212>
<213>

26
1851
DNA

<220>
221>
222>
<223>

gene
(L)..

<400> 26

atgggccacc
aaagtgccceg
ggcgacacta
gaactagtgg
gttgcaggceg
ttdattgtcg
gcececggege
ggttctgceceg
gctgcatttg
ttgggcggeg
gcegttatceg
ctcgacatcg
ttggcaggta
gatccgcacc
accggcgaga
accaaactgc
ctgaaagaag
ggtacggttt
atgcaaggcg
gacaacatta
gttacctttg
gccgceccggcece
accgatcgceg
gccatcggeg
gttgcecgeeg
gttgcctaca
tccggcegea
aacggttgcg
ggcggcggcea

Lys Gly Ser Ser Ile

165

Lys Arg Met Ala Ile

180

Escherichia coli

(1851)

accaccacca
acattggcgg
ttgctgtgga
atcccccggg
tagtcaaaga
tcgttgaagce
aagaagcccce
atgccgagta
ccgctgecga
tttgcctgaa
acgaagtgcg
atatgcttcg
tggcgaaaag
acttggaagt
aaaaaatcgt
ctttcattcce
taccgggcaa
acagcacgct
cagaccgcga
tggtcaacac
aaggcgcgaa
gcgcgceccaa
gcttcatcga
acatcgtcgg
aaaactgcgc
cttceccecga
aaatcaccaa
acaagccgtt
ttgtcggtce

Gly

Leu

ccacgccatg
aacagaaaat
cgataccctg
ctgcaggaat
agttaaagtt
tgaaggcacg
taaagctgcece
cgacgtggtc
tgaaggcttg
cgtcggetgt
ccacttggcet
cgcctacaaa
ccgtaaagtg
gtcgectgact
tgccttcaaa
tgaagatccg
actgctgatt
gggttcgegt
tttggtaaaa
caaaaccgtt
cgcgcctaaa
cggcaaactc
agtggacaaa
tcagccgatg
cggccacaaa
agtggcgtgg
agccaacttc
taccaagctg

gaacggtggce

Gly Asp Thr

170

Ala
185

gtagataaaa
gtagatatta
attactttgg
tcgatgaatt
aaagtcggcg
gcagccgcete
gctcctgcete
gtattgggtg
aaagtcgcca
atcccttccea
gccaacggta
gacggcgtag
gacgttatce
gcecggegacyg
aactgtatca
cgcatcatcg
atcggcggeg
ttggatgtgg
gtatggcaaa
gcagttgagce
gagccgcaac
atcagcgcegg
caaatgcgta
ttggcgcaca
gcctacttcg
gtgggcgaaa
ccgtgggegg
atttttgatg
gatatgatcg

65

Trp Asp Phe
190

gaatggcttt
tcgcggttga
atctagattt
cgatggacgt
acaaaatctc
ctaaagccga
cgcaagccgce
gcggtcccgg
tcgtcgaacg
aagccttgtt
tcaaataccc
tttcccgeet
aaggcgacgyg
cgtacgaaca
ttgcagcagg
attccagcgg
gcattatcgg
ttgaaatgat
aacaaaacga
cgaaagaaga
gctacgatgc
aaaaagcagg
ccaatgtgcc
aagccgttca
acgcacgcgt
ccgaactgtc
cttccggcecg
ccgaaaccgg
gcgaagtctg

175

Gly Ser

Nucleotidic sequence of the MDH in the plasmid pM84 His.

agttgaattg
agtaaacgtg
ggatctagaa
acctgctgaa
tgaaggtggt
agcggctgcece
gcaattcgge
cggttactcc
ttacaaaact
gcacaatgcc
cgagccggaa
cacgggcggt
gcaattctta
ggcagcccct
cagccgegta
cgcattggct
cctcgagatg
ggacggcctg
ataccgtttt
cggcgtttac
cgtattggtt
cgttgccgta
gcacatctac
cgaaggccac
gattcecgggce
cgccaaagcc
tgcgattgece
ccgeatcatce
ccttgccatce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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109%BE& ()- !()+3: eE+>>" 10%BE& ()->" 10%B& ()- > 10%B& ()- > 10%BE& () -

'n >N 10088 o gfackBYEB&gbdat coa RN Mz ddHcdO98E’ §9gcata dYEB& () -

10

15

20

25

30

35

40

45

50

55

60

atcggtatgg cggcggaagt ggcattgggt acttgtaccg acaaaaaaaa a

<210>
<211>
<212>
<213>

27
2253
DNA

<220>
<221>
<222>
<223>

gene

<400> 27

atgggccacc
aaagtgcceceg
ggcgacacta
aggctgcgea
tttaaaattg
tatgaagggg
cacgtcttag
aacatagaag
caattgaaac
atgagaggag
ggaggcgtga
gaagttaaag
gctgaaggca
cctaaagctg
tacgacgtgg
gatgaaggct
aacgtcggcet
cgccacttgg
cgcgcctaca
agccgtaaag
gtgtcgctga
gttgccttca
cctgaagatc
aaactgctga
ctgggttcgce
gatttggtaa
accaaaaccg
aacgcgccta
aacggcaaac
gaagtggaca
ggtcagccga
gcecggccaca
gaagtggcecgt
aaagccaact
tttaccaagc
ccgaacggtg
gcagacatcg
gtggcattgg

<210>
<211>
<212>
<213>

28
748
PRT

<220>

(1)..
Nucleotidic sequence of the quimeric protein in the plasmid

Escherichia coli

(2253)

accaccacca
acattggcgg
ttgectgtgga
tggacaaact
tgaaggaaat
acggctctce
gtcgcctgat
cagaacctcc
tcaactggtt
cgaagagaat
attcgatgaa
ttaaagtcgg
cggcagccgce
ccgctectge
tcgtattggg
tgaaagtcgce
gtatcccttce
ctgccaacgg
aagacggcgt
tggacgttat
ctgcecggcega
aaaactgtat
cgcgcatcat
ttatcggcgg
gtttggatgt
aagtatggca
ttgcagttga
aagagccgca
tcatcagegce
aacaaatgcg
tgttggcgea
aagcctactt
gggtgggcga
tccegtggge
tgatttttga
gcgatatgat
gcaaaaccat
gtacttgtac

Escherichia coli

ccacgccatg
aacagaaaat
cgataccctg
acagctcaaa
agcagaaaca
atgtaagatc
tacagttaac
attcggagac
taagaaagga
ggccatttta
ttcgatggac
cgacaaaatc
tcctaaagece
tccgcaagee
tggcggtcecece
catcgtcgaa
caaagccttg
tatcaaatac
agtttcccge
ccaaggcgac
cgcgtacgaa
cattgcagca
cgattccagc
cggcattatc
ggttgaaatg
aaaacaaaac
gccgaaagaa
acgctacgat
ggaaaaagca
taccaatgtg
caaagccegtt
cgacgcacgc
aaccgaactg
ggcttccgge
tgccgaaacc
cggcgaagtc
ccacccgcac
cgacaaaaaa

gtagataaaa
gtagatatta
attactttgg
ggaatgtcat
caacatggaa
ccttttgaga
ccgatcgtaa
agctacatca
agttccatcg
ggtgacacag
gtacctgctg
tctgaaggtg
gaagcggcetg
gcgcaattcg
ggcggttact
cgttacaaaa
ttgcacaatg
cccgagcecgg
ctcacgggcg
gggcaattct
caggcagccc
ggcagccgceg
ggcgceattgg
ggcctcgaga
atggacggcce
gaataccgtt
gacggegttt
gccgtattgg
ggcgttgeeg
ccgcacatct
cacgaaggcc
gtgattccgg
tccgecaaag
cgtgcgattg
ggccgcatca
tgeccttgceca
ccgggcgaat
aaa

66

gaatggcttt
tcgcggttga
atctagattt
actctatgtg
caatagttat
taatggattt
cagaaaaaga
tcataggagt
gccaaatgtt
cctgggattt
aagttgcagg
gtttgattgt
ccgeececegge
gcggttcectge
ccgctgecatt
ctttgggcgg
ccgecgttat
aactcgacat
gtttggcagg
tagatccgca
ctaccggcga
taaccaaact
ctctgaaaga
tgggtacggt
tgatgcaagg
ttgacaacat
acgttacctt
ttgcecgeegg
taaccgatcg
acgccatcgg
acgttgeccge
gcgttgecta
cctececggecg
ccaacggttg
tcggeggegg
tcgaaatggg
ccatcggtat

agttgaattg
agtaaacgtg
ggatctagac
tacaggaaag
cagagtacaa
ggaaaaaaga
tagcccagtc
agagccggga
tgagacaaca
tggatctctg
cgtagtcaaa
cgtcgttgaa
gcaagaagcc
cgatgccgag
tgcecgetgece
cgtttgectg
cgacgaagtg
cgatatgctt
tatggcgaaa
ccacttggaa
gaaaaaaatc
gcctttcatt
agtaccgggce
ttacagcacg
cgcagaccgc
tatggtcaac
tgaaggcgceg
ccgegegece
cggcttcatce
cgacatcgtc
cgaaaactgc
cacttccccce
caaaatcacc
cgacaagccg
cattgtcggt
ctgcgacgeg
ggcggcggaa

1851

pLL2.

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2253
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) Leu Gly Gly Val Asn Ser Met Asn Ser Met Asp Val Pro Ala Glu Val
195 200 205
45 Ala Gly Val Val Lys Glu Val Lys Val Lys Val Gly Asp Lys Ile Ser
210 215 220
Glu Gly Gly Leu Ile Val Val Val Glu Ala Glu Gly Thr Ala Ala Ala
225 230 235 240
50
Pro Lys Ala Glu Ala Ala Ala Ala Pro Ala Gln Glu Ala Pro Lys Ala
245 250 255

Ala Ala Pro Ala Pro Gln Ala Ala Gln Phe Gly Gly Ser Ala Asp Ala
55 260 ' 265 270

Glu Tyr Asp Val Val Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser Ala
275 280 285

60 Ala Phe Bla Ala Ala Asp Glu Gly Leu Lys Val Ala Ile Val Glu Arg
290 295 300
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345 350
10
Leu Arg Ala Tyr Lys Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu
355 360 365
Ala Gly Met Ala Lys Ser Arg Lys Val Asp Val Ile Gln Gly Asp Gly
15 370 375 380

Gln Phe Leu Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly Asp
385 390 395 400

20 Ala Tyr Glu Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile Val Ala Phe
405 410 415

Lys Asn Cys Ile Ile Ala Ala Gly Ser Arg Val Thr Lys Leu Pro Phe

420 425 430
25
Ile Pro Glu Asp Pro Arg Ile Ile Asp Ser Ser Gly Ala Leu Ala Leu
435 440 445
Lys Glu Val Pro Gly Lys Leu Leu Ile Ile Gly Gly Gly Ile Ile Gly
30 450 455 460

Leu Glu Met Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu Asp Val
465 470 475 480

35 val Glu Met Met Asp Gly Leu Met Gln Gly Ala Asp Arg Asp Leu Val

485 490 495
Lys Val Trp Gln Lys Gln Asn Glu Tyr Arg Phe.Asp Asn Ile Met Val
500 505 510
40
‘ Asn Thr Lys Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val Tyr Val
’ 515 520 525
Thr Phe Glu Gly Ala Asn Ala Pro Lys Glu Pro Gln Arg Tyr Asp Ala
45 530 535 540
Val Leu Val Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu Ile Ser Ala
545 550 555 560
50 Glu Lys Ala Gly Val Ala Val Thr Asp Arg Gly Phe Ile Glu Val Asp
565 570 575
Lys Gln Met Arg Thr Asn Val Pro His Ile Tyr Ala Ile Gly Asp Ile
580 585 590
55
Val Gly Gln Pro Met Leu Ala His Lys Ala Val His Glu Gly His Val
595 600 605
Ala Ala Glu Asn Cys Ala Gly His Lys Ala Tyr Phe Asp Ala Arg Val
60 610 615 620
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55

60

Thr Glu Leu

Phe Pro Trp

Phe Thr

675

Pro

Gly Gly Ile

690
Ile

Leu Ala

705
His

His Pro

Gly Thr Cys

<210>
<211>
<212>
<213>

29
1821
DNA

<220>
<221>
<222>
<223>

gene
(1).

<400> 29

atgggccacc
aaagtgcccg
ggcgacacta
gctgaagttg
ggtggtttga
gctgeccgecece
ttcggecgatt
tactccgcectyg
aaaactttgg
aatgccgccg
ccggaactcg
ggcggtttgg
ttcttagatc
gccectaccg
cgcgtaacca
ttggctctga
gagatgggta
ggcctgatgce
cgttttgaca
gtttacgtta
ttggttgccyg
gccgtaaccyg
atctacgcca
ggccacgttg

Ser Ala
645

Ala
660

Ala

Lys Leu

Val Gly

Glu Met

Ser

Ile

Pro

Gly

Gly Arg

Phe Asp

680

Asn
695

Gly

Cys Asp

710

Pro Gly

725

Thr
740

Asp

Escherichia coli

(1821)

accaccacca
acattggcgg
ttgctgtgga
caggcgtagt
ttgtegtcgt
cggcgcaaga
ctgcecgatge
catttgccge
gcggegtttg
ttatcgacga
acatcgatat
caggtatggce
cgcaccactt
gcgagaaaaa
aactgccttt
aagaagtacc
cggtttacag
aaggcgcaga
acattatggt
cctttgaagg
ccggeecgegce
atcgcggcett
tcggcgacat
ccgccgaaaa

Glu

Leu

Ser Ile

Pro Pro

ccacgccatg
acacgaaaat
cgataccctg
caaagaagtt
tgaagctgaa
agcccctaaa
cgagtacgac
tgccgatgaa
cctgaacgtc
agtgcgccac
gcttecgcegece
gaaaagccgt
ggaagtgtcg
aatcgttgcee
cattcctgaa
gggcaaactg
cacgctgggt
ccgcgatttg
caacaccaaa
cgcgaacgceg
gcccaacggce
catcgaagtg
cgtcggtcag
ctgcgeegge

650

Ala Ile Ala

665
Thr

Ala Glu

Gly Asp Met

Ala Ala Asp

715

Met
730

Ala

Gln
745

Lys Lys

gtagataaaa
gtagatatta
attactttgg
aaagttaaag
ggcacggcag
gctgccgcetc
gtggtcgtat
ggcttgaaag
ggctgtatcce
ttggctgcca
tacaaagacg
aaagtggacg
ctgactgccg
ttcaaaaact
gatccgegea
ctgattatcg
tcgcgtttgg
gtaaaagtat
accgttgcag
cctaaagagc
aaactcatca
gacaaacaaa
ccgatgttgg
cacaaagcct
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Asn Gly Cys

670
Ile

Gly Arg

685

Ile
700

Gly Glu

Ile Gly Lys

Ala Glu Val

Lys

gaatggcttt
tcgecggttga
atctagaaat
tcggcgacaa
ccgctcectaa
ctgctcegcea
tgggtggcgg
tcgccatcgt
cttccaaagc
acggtatcaa
gcgtagttte
ttatccaagg
gcgacgcegta
gtatcattgc
tcatcgattc
gcggeggeat
atgtggttga
ggcaaaaaca
ttgagccgaa
cgcaacgcta
gcgcggaaaa
tgcgtaccaa
cgcacaaagc
acttcgacgc

Lys Ala Ser Gly Arg Lys Ile Thr Lys Ala Asn

655

Asp Lys

Ile Gly

Val Cys

Thr Ile

720

Ala
735

Leu

Nucleotidic sequence of the MDH in the plasmid pD4

agttgaattg
agtaaacgtg
ggacgtacct
aatctctgaa
agccgaagcg
agccgcgcaa
tccecggeggt
cgaacgttac
cttgttgcac
ataccccgag
ccgcctcacg
cgacgggcaa
cgaacaggca
agcaggcagece
cagcggcgca
tatcggecte
aatgatggac
aaacgaatac
agaagacggc
cgatgccgta
agcaggcgtt
tgtgeccgceac
cgttcacgaa
acgcgtgatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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60

CCC gcaccc

Leeoomk:

1740

ttgggcgaat ccatcggtat ggcggcggaa gtggeattgg gtacttgtac cgacctgceet 1800
ccgcaaaaga aaaaaggatc c

<210>
<211>
<212>
<213>

30
2259
DNA

<220>
<221>
<222>
<223>

gene
(1).

Escherichia colil

. (2259)
Nucleotidic sequence coding for the quimeric protein in the

plasmid pLL3

<400> 30

atgggccacc
aaagtgcccg
ggcgacacta
gctgaagttg
ggtggtttga
gctgcegecce
ttcggecggtt
tactccgetg
aaaactttgg
aatgccgeeg
ccggaactcg
ggcggtttgg
ttcttagatc
gccecctaccg
cgcgtaacca
ttggctctga
gagatgggta
ggcctgatgce
cgttttgaca
gtttacgtta
ttggttgceg
gccgtaaccg
atctacgcca
ggccacgttg
ccgggegttg
aaagcctcecg
attgccaacg
atcatcggcg
gccatcgaaa
ttgggcgaat
ccgcaaaaga
tcatactcta
ggaacaatag
gagataatgg
gtaacagaaa
atcatcatag
atcggccaaa
acagcctggg

accaccacca
acattggcgg
ttgctgtgga
caggcgtagt
ttgtecgtcegt
cggcgcaaga
ctgccgatgce
catttgccge
gcggegtttg
ttatcgacga
acatcgatat
caggtatggc
cgcaccactt
gcgagaaaaa
aactgccettt
aagaagtacc
cggtttacag
aaggcgcaga
acattatggt
cctttgaagg
ccggecgege
atcgcggett
tcggcgacat
ccgccgaaaa
cctacacttc
gccgcaaaat
gttgcgacaa
gcggcattgt
tgggctgcga
ccatcggtat
aaaaaggatc
tgtgtacagg
ttatcagagt
atttggaaaa
aagatagccc
gagtagagcc
tgtttgagac
attttgggtc

ccacgccatg
acacgaaaat
cgataccctg
caaagaagtt
tgaagctgaa
agcccctaaa
cgagtacgac
tgccgatgaa
cctgaacgtc
agtgcgccac
gcttcgegcece
gaaaagccgt
ggaagtgtcg
aatcgttgcc
cattcctgaa
gggcaaactg
cacgctgggt
ccgecgatttg
caacaccaaa
cgcgaacgcg
gcccaacggc
catcgaagtg
cgtcggtcag
ctgcgeccggce
cccecgaagtg
caccaaagcce
gcecgtttacce
cggtccgaac
cgcggcagac
ggcggceggaa
cgacaggctg
aaagtttaaa
acaatatgaa
aagacacgtc
agtcaacata
gggacaattg
aacaatgaga
tctgggtggt

gtagataaaa
gtagatatta
attactttgg
aaagttaaag
ggcacggceag
gctgccegete
gtggtcgtat
ggcttgaaag
ggctgtatcc
ttggctgcca
tacaaagacg
aaagtggacg
ctgactgccg
ttcaaaaact
gatccgegcea
ctgattatcg
tcgegtttgg
gtaaaagtat
accgttgcag
cctaaagagc
aaactcatca
gacaaacaaa
ccgatgttgg
cacaaagcect
gcgtggatgg
aacttcecegt
aagctgattt
ggtggcgata
atcggcaaaa
gtggcattgg
agaatggaca
attgtgaagg
ggggacggct
ttaggtcgcc
gaagcagaac
aaactcaact
ggagcgaaga
taaggatcc

70

gaatggcecttt
tcgecggttga
atctagaaat
tcggcgacaa
ccgctcectaa
ctgctcecgca
tgggtggcgg
tcgeccatcgt
cttccaaagc
acggtatcaa
gcgtagtttc
ttatccaagg
gcgacgcgta
gtatcattge
tcatcgattce
gcggcggeat
atgtggttga
ggcaaaaaca
ttgagccgaa
cgcaacgcta
gcgcggaaaa
tgcgtaccaa
cgcacaaagc
acttcgacgc
gcgaaaccga
gggcggcette
ttgatgccga
tgatcggcga
ccatccaccc
gtacttgtac
aactacagct
aaatagcaga
ctccatgtaa
tgattacagt
ctccattcgg
ggtttaagaa
gaatggccat

agttgaattg
agtaaacgtg
ggacgtacct
aatctctgaa
agccgaagcg
agccgcgcaa
tcceggeggt
cgaacgttac
cttgttgcac
ataccccgag
ccgectcacg
cgacgggcaa
cgaacaggca
agcaggcagce
cagcggcgca
tatcggcectce
aatgatggac
aaacgaatac
agaagacggc
cgatgccgta
agcaggcgtt
tgtgcecgcac
cgttcacgaa
acgcgtgatt
actgtcecgcece
cggccgtgeg
aaccggccgce
agtctgcectt
gcacccgacce
cgacctgccet
caaaggaatg
aacacaacat
gatccctttt
taacccgatce
agacagctac
aggaagttcc
tttaggtgac

1821

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2259
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60 Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile Val Ala Phe Lys Asn Cys
260 265 270
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-bL>- 109R$&" () - bL>- 1098R$&' ()-b()9);

) C) D) F) R) gl QYRHEL>7 ip%@%c?m(g) vRL A7, 1008286 )y’ Bhe 116 Pro GlL

L>- 109R8& () - bloys 10URSE& () - bL>- 3094B& ( bP)V\)X)Zég:)j)k)r’r)eG+L> 109R$& ()-b

'd L>-109R3$& () -bL>- 10%?$& ()-bL>-109R3$& ()-b'd

L>- 16%?$3&p(3'fcbm):w)ﬂ)e))[}é@E‘pLs'erlGWy(i)}aL:ae&O&@ﬂSEét( LybLotul09R$E () - bL>- 109R

$& b'd 29

L>()10%?$& - bL>- 109R3& () - b ))%)ﬁé)m L>- 1o%fe$& ().-bL>- 109R$& ()-b' d

L> 10(%R$P&°(L§ L3 L¥S 1RERY (2 ebE & %l)yg g 5e) §3Y )lféérlL%Mgg)M& ()-b'd
i‘@ () bL>- 109R$& () ObL>- 109R$&

() b'd - (%ﬁ&i‘)aﬁéé%%@%%)%ﬁ ()1"“118lvgl e, gfi()lo%&l?;mﬁ&d

L>- 109R$& () - bL>- 109 bL>- 1096$&’
))) *}* +$e&+BpMAT k #100St 8él(n) eBK#10 %A &rg( )L\slamaaowﬁu&s(\)alsTaﬁNMO% $1& ()-
&Y' 16% $° & () - LORSIIRSLORS3I+9+E+K+)6u5+k + 2WWIK#1094 $5& () - 3k#10% $1 & () - 3k#
10% $1 & () - 3k#10% $I & () - 3k#10% $| & () - 3k#10% $I & () 3K+T +5+2++++y YOWTK#10
% $I & ()SBKIIDR S| ZE N FLBKIT038BFPRE (AsP3kerL0%F Pleg % 3P 7B BFY#k#10% $1 & () - 3
+H+++++y YOWMT k#2098 $1 & () - 3k#1oe}zﬁ%l & ()-3k#10% $P& ()-3k#10% $1 & ()-31)?%$: B
]i #kit10%. 31 & ( o+ 10% $ 0#1008, 81 &,() ), P#L0% $1 & () -
k#l% /Pé}%(g(é?lA)l% Eﬁ&ﬁ%ﬁ%\i gf %sg b Ghi ggp TR & Bla

. YYOWT, p#lO% $1& ()- p#lO% $1& ()-',p#L10% $I & ()-')?) Webn#$, p#10%
$| & () Glg#iil%ﬁhghl(a) Pro, I%/s@l% BrMGZ..nZ.Zng ARV B &af) eCVI0%W $1 & () - (, p#l
09 $1 & (385" ) ?) WCON#$, p#10980$1 & () -, p#10%B86& ()-' Z, g, t,,, 40UYOWTC 10% $I &

'()26C"10% $1 & ()-()?DGh") C'10% $1 & ()-(C'10% $1 & ()-(C 1098 $1& ()-(,,.,.,,
UYOWT CAB%A S &L¢)A(aCR1Wx$| Bs1( F1Y )IBGRY Cld (SA-$hrke (GLu(Xys1698 $1 & () - (C'10%
$1& ()-(rvsyiss uYOWW €230% $1 & () - (C' 16%8 $1 & () () ?DGh"4'C' 10% $1 & ()-(C'10%
1%$!$f‘@(%)él(yd}0%%§§%() TL)E éﬁfo%%@wc 3L & A£§L1y9‘%él%' f{) - () ?DG") C' 10
- -(-)- U—u28\AW'$1O%\IQ\IQ& ()-C 10%§|& ()- () ?DGo") C"10% $1 & () - (C" 10% $I & (
) - (C' 109%:$| & Jsh WraiX pro/HiQ| [1MF 2181000 BYp & sh) 1@ tES100B¥EA () - S
f#" 109B%& ()- &BE 109BY%&' ()-( NE10YBY& () - 445
$10%EBYS& () -!0+1| 1{2! 3{33| [ : WAT! 9nt 109B%& ()- , 8ni 109BY&' () -
0$1@d}$ Bo&r&' zt l@$1]®IHDBQ/®&..y(s) Aga val mgwgo/dpgy( is@al Ala Ala Glu
p' $109BY& (? @83333" 4WA5\ 5vUA 5{ $10984& () e1098& ()- 910%& ()-S

' 0, 0, 0, 0, 04 O
e T A APASE I, O Rl f%ba?;\m AP $10% % & ()-9
 S10p& ()-oX8dod: : oo [ V34 -1008& ()- +100e&’ ()- <8(10088V& () -

L#Z" 10%a18a(3 -rykHl @& Ao) s1f vELOMET LD vE1 (Gly; 6 &hk[cMUben: 100/8/& ()
71099& ()- 510%9& ()- 431090&' ()- 1- 109846 ()- / 10%& ()-&53;6;7;8;9;;;z<v4
Yf:$1098& ()- Yf:$109& ()- }VYf:$10%& ()-10%0%0% =109%9&' () -

91098/& (i)e-rzkktfwm svmsmawww ) Thi0 29 %1% 8BS )Phe Pl BH 94 &' () -
| $1098& ()- 1$109 $10% !, & J0P- ???@aA@EvU4 081094948 () -

031094 % afy 109%4.% 03109494 &
@@4036%@( é&% S(eg) d%fﬁ( 2%1%?{ Asﬁs%b‘b/@}& ?ﬁﬁ )é%aﬁ@@@ eod
" @3109% & () . AT @ D@ +4o310%1%1& () - B% 09494& ()- 0310%94& ()-

0310 %4 o ) e 4% 3 403109494 &'
Qg les SERIGNAS Lo leg ) 1R G @EEAL 0310w )

Val Gly Pro Asn Gly Gly Asp Met Ile Gly Glu Val Cys Leu Ala Ile

545 550 555 560
55
Glu Met Gly Cys Asp Ala Ala Asp Ile Gly Lys Thr Ile His Pro His
565 570 575
Pro Gly Glu Ser Ile Gly Met Ala Ala Glu Val Ala Leu Gly Thr Cys
60 580 585 590
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N

0310%49%.& () - @aoaooaoce G+4031094.94.& () - ' @310%4%4& ()- 0310949%d& () -
0310%4%4.& ()- ' @310%%& ()- @ooaadeeE+40310949%4& () -0310%%& () -
03109%49%& ()- 0310%9%& ()- ' @0310%4%& ()- 03109%4%& () - @aoaaaddAhM 4
93+310%&' ()-F031094%& ()- '~ @310%%& ()- 0310%%& ()- 0310%%& () -

' @A AXAGARA] ARu?prb 935 3h0%ly X LOVEEs( $ry 4eX 10U Re Jargdyecl AP () -

4, x1098& () - 4,550%8& ()- 4, x1088& () - AAAAAAAAhKOE4, x109%8& () -

4, x1098& ()- '~ w4, x10%& ()- 4, x10%& ()- 4, x10%& ()- '

WAAAAAAAKESGLEY GLDODBR LYY -CLY” Moyl Sk1 OE&S €Y Mel SEOUBR Gy -Lwp R1O$& () - '

w4, x PO9sB& (P10 AAAAAAACE+44, X SD%B& () - 4, x1095850) - 4, x109%8& () - 4, X10%B& () -
T ow 4, x109 '(V)- 4 xé ‘V&SISi (A- L, 44 51100 & ()e- 4[ }0%5&' O- '
‘ v 1 G 'His’ Tle V ’é
wa, x 109685 fe4,%%1b%f$ EBt’)-e4, AGWE ) S Bre Gy The e Vad e
5 630 635 640
10 Arg val Gln Tyr Glu Gly Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu
645 650 655
Ile Met Asp Leu Glu Lys Arg His Val Leu Gly Arg Leu Ile Thr Val
660 665 670
15
Asn Pro Ile Val Thr Glu Lys Asp Ser Pro Val Asn Ile Glu Ala Glu
675 680 685
Pro Pro Phe Gly Asp Ser Tyr Ile Ile Ile Gly Val Glu Pro Gly Gln
20 690 695 700
) Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser Ser Ile Gly Gln Met Phe
705 710 715 720
25 Glu Thr Thr Met Arg Gly Ala Lys Arg Met Ala Ile Leu Gly Asp Thr
725 730 735
Ala Trp Asp Phe Gly Ser Leu Gly Gly
740 745
30
<210> 32
<211> 429
<212> DNA
35 <213> Escherichia coli
<220>
<221> gene
<222> (1)..(429)
40 <223> Nucleotidic sequence coding for the aminoacids 286 to 426 of the
) DEN-1 envelope protein
<400> 32
agactaaaaa tggataaact gactttaaaa ggggtatcat atgtaatgtg cacagggtca 60
45 ttcaagttag agaaggaagt ggctgagacc cagcatggaa ctgttctagt gcaggttaaa 120
tacgaaggaa cagatgcacc atgcaagatc cccttctegt cccaagatga gaaaggagta 180
acccagaatg ggagattgat aacagccaac cccatagtca ttgacaaaga aaaaccagtc 240
aacattgaag cggagccacc ttttggtgag agctatattg tggtaggagc aggtgaaaaa 300
gctttgaaac taagctggtt caagaaggga agcagtatag ggaaaatgtt tgaagcaact 360
50 gceccgtggag cacgaaggat ggccatcctg ggagacaceg catgggactt cggttctata 420
ggagggtaa 429
<210> 33
55 <211> 615
<212> DNA
<213> Escherichia coli
<220>
60 <221> gene
<222> (1)..(615)

73



' WAABBBBBBeG+44, Xx1096& ()- '~ w4, Xx1098& ()- 4, x1098& ()- 4, Xx1098& ()- '
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oo, é i?% i ALIR BRNE Sl e
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01098&' (9etOpbet Exdfcitydtt GOS0 M4t () = BhHIDBEL ()t BB (5103] #1090&
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, 0100 SHIDWURp D - $SHLOWR' () - $SHLOWR' () - $SHI0WR' () -] #1098&' () - 3) '7$ 4E[ #YF
thFﬂFUF«}ﬁE};‘Y@s&iQR@&%lQM ()-$SHL0W&' () - $SHIO0WR () - $SHL0W& () -
@AR#$S#10W& () - FFFFFFFzZ: , 010% " 1098&' ()--)"109%& ()--)"10%& () - $S#10(V@/o
& ()-')2<220>
@AR#$S#&@W&C INFFFFFFFy Y9, 010%) " 1098& 10984& "10%& ()--)7?| D4@

1&%/&€22> ‘?1?00/&’7? yGGGGG/() ()--)" ()--) ()--)7
q,vg 010 SIGB;WOEP i@W&Cf)"f FRa0eE ()--) 7] 4@

" 1099&" ( [?70 0%8/&! ()
= Gopgsc’é@ 19,0409 1 090k ) =), AU (NG 52 R4
)" 1ERE ()r--) " 1098& () - 5>GGGNGCX3VG ®, 0 0% "1099& ()1s)"1098& ()--)"10%
W& ()--)7?| D4@ )" 1098 ()--)"109%& ()--dGma GuGrGECHz X7, 010
Q@$10%B&J&'LQ§ -vall PG PEY6 BfeB&1Y )1y HiBYEBRY (Asn- Y22 B4@Ile Ile Ala
)" 1098 ()--)" 10"/@/«8?(()- -CHHHAL T T T |2[5NA4010(V(10(V(10% =POWR () -
X99$10%& ()-9 L7Z"10%9& ()- L&G109B& & $10We& ) - | IBKLFNNN{ Z9NA4010
B$109% | &) Gi@ 1098 Ik ‘%%Y oP 931 0% %)SP&MQ " B2 Y4201 @10%& ()-
9Snt 100/(%& ()- N RRRT| [ : NA4016 L$10°/(S°/(S& ()- a$10°/8/& ()-
V 3109 Zh& €lo AL RdhO%RYES )5 s Qe9$(,11QfV %10) a0 n1a Glu The Gip
S $1099& () - 5@RT'FTTTTFU Umv t10%7 "v& ()go A . t10% K[& ()-
&S10MR& () -10940%10% , =1099& () V$10% & ()- On’UZUUUUUU| [:vUAO \ m
10%0@& ()H¥#& GLOYBAE' (31 LkOO/%i €G)r Wz IOPHEY X )GInyGId O%®/Esp) Ala Pro
y- 100/0/& (92 ULUWWKAVI VWKW [ : vAO \ L@ 1098&' () -A YI\/$10W& ()- YBB1O%&' ()-
Yl\/ﬂSlOWe& ( 1090/& 109084 KWKHZZZ7ZaAv U4
Q109 %}Yﬁdéfo&é/% § (ﬁerkéé’i(f@@(%‘ﬁ@ (32 kLYSI%llmd/’@Wézr( 5;1‘“ AFBL0%KIKE () -
Gs$1 0/@.0/@.& ()-2Z272z277Ze vU40 \
?210%’%’1&9( et ALOM & (Asrk'prd BLOPMMYRK (Aspk BRI QYWY A )5 KGRIOW W& () - kZ]

' 100 105 110
[[[[!'[eGH4QRI0%W W& ()-k'  1QRIOWW& ()-kQRLOW W& () - kQRLOWWE ()-k' " 11
0%y B8 (Asrk e[ uSTiGf %u[e:{&@eé(léh@dﬂ%a%mmﬁl%e val Val Gly
=1096& () - R10%Fy & ()-k' * 1- RIOWWE () - kQRL0O% W& () -k<[=[>[ ?[ @ B[ L[ U nN.
>HL1098& () - I[l|H110‘V$& (% [ HL1098& ()-[' d51H11096& ()-[ HL1098&' () -[ HL1098&' ()
-[U V] X[%J{arrﬁ Epﬁlzl[ hys ilb%&yg)@pl—ﬂm%& Rop-Tys dBp14098® Cpr[ HI1098$& ()-[H
110%8& () - 5z[ [[T[[[[eG>Mi109%& ()-[' d5HL ”d%& ()- [H110°/$&' ()-[HL1098&

(- {eemoms Do aEios ) i) Limirae O (14i0e'G

10ty@& 0" HllO‘V&S& ()-[' d5HLI1098& () - [HL10982 () - [H11096& ()~ d5,\2\ P Qd\'s
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VWAL, S S10%XBE ()- " s10%B& ()- 'i1 s10%B& ()- * s10%B& () -

CS10%BE ()- i N\ eGH s10%B& ()- i1 s10%B& ()-  s10%B& () -
CS10%BE ()- i1 S10%BE ()- \\\\\\\ eE+ s10%BE& () - s1O%B& () -
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WAV KL, s10%BE& () - " S10%B& ()- i1 s10%UB& ()-  s10%B& () -
“S10%B&ANo> 36111111111 eG " s10%B& ()- i1 s10%B& ()- s10%B&E () -

" 510%58x4)1> 2243 S10%BE ()- 1]
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3s* 10682 13- ESSeYi SOABEL i ) - 0N5ABASAUN AN A s 10908 |
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()-\ig _s3 1(e)o §1+c19°é&&cé)co\d§ft?10f%@$§he();u}mérlé“ﬁr“o%%Q@%ﬁew"/@&'()
s+100/&{;_115&)'D o § HHOAD -\s+109

S+10%QBE’ () - \ AMMAAAANGE+S+H10URBE () - S+LOUBE' () -\ S+10%BE& ()-\s+1ocV@&' ()-\"

i - s+TOYBRI>( B5\ S+10%B& () -\ AMAAAAAARL S+10%BE () - \s+10ty@&'() \
5 +10%0&x (Jodes2dOURBE(apch s:ﬁ@@@&g(gta\gatadamw@ge@ts 290%E8

s+10bA% &2 ¢S FADKEBRE J9F

] #10% x$
3, =10%UBRE
]#1096x$

] #1096 x$- &

6> #
/

25

30

35

40

45

50

55

60

99 SREOUADPAL (gta\garafst@mm

9% ):azt%lttmwfs%'c@ %tgLaZ“'tfs%
Y ;

ca
235 9
g

a

aacattgaag
gctttgaaac
gccegtggag
ggaggggtga
gaagttaaag
gctgaaggca
cctaaagctg
tacgacgtgg
gatgaaggct
aacgtcggcet
cgccacttgg
cgcgcctaca
agccgtaaag
gtgtcgctga
gttgccttca
cctgaagatc
aaactgctga
ctgggttcge
gatttggtaa
accaaaaccg
aacgcgccta
aacggcaaac
gaagtggaca
ggtcagccga
gcecggcecaca
gaagtggcgt
aaagccaact
tttaccaagc
ccgaacggtg
gcagacatcg
gtggcattgg

36
727
PRT

<210>
<211>
<212>
<213>

<220>
<221>

<222> (1)

*ﬁ%

CHAIN
<. (727)

t

agg
tt a
cggagccacc
taagctggtt
cacgaaggat
attcgatgaa
ttaaagtcgg
cggcagccge
ccgectectge
tcgtattggg
tgaaagtcgc
gtatccecttce
ctgccaacgg
aagacggcgt
tggacgttat
ctgccggcga
aaaactgtat
cgcgcatcat
ttatcggegg
gtttggatgt
aagtatggca
ttgcagttga
aagagccgca
tcatcagcge
aacaaatgcg
tgttggcgcea
aagcctactt
gggtgggcga
tccegtggge
tgatttttga
gcgatatgat
gcaaaaccat
gtacttgtac

Escherichia coli

o Qhoi

&
aaX

ct

ttttggtgag
caagaaggga
ggccatcctg
ttcgatggac
cgacaaaatc
tcctaaagcc
tcecgcaagcec
tggcggtccce
catcgtcgaa
caaagccttg
tatcaaatac
agtttcccgce
ccaaggcgac
cgcgtacgaa
cattgcagca
cgattccagc
cggcattatc
ggttgaaatg
aaaacaaaac
gccgaaagaa
acgctacgat
ggaaaaagca
taccaatgtg
caaagccgtt
cgacgcacgc
aaccgaactg
ggcttccgge
tgccgaaacce
cggcgaagtc
ccacccgcecac
cgacaaaaaa

aa‘

i

%"i)

agctatattg
agcagtatag
ggagacaccg
gtacctgctg
tctgaaggtg
gaagcggctg
gcgcaattcg
ggcggttact
cgttacaaaa
ttgcacaatg
cccgagecgg
ctcacgggcg
gggcaattct
caggcagccce
ggcagccgceg
ggcgcattgg
ggcctcgaga
atggacggcc
gaataccgtt
gacggcgttt
gccgtattgg
ggcgttgecg
ccgcacatct
cacgaaggcc
gtgattccgg
tccgccaaag
cgtgcgattg
ggccgcatca
tgccttgeca
ccgggcgaat
aaa

75

tggtaggagc
ggaaaatgtt
catgggactt
aagttgcagg
gtttgattgt
ccgeeceggce
gcggttctge
ccgctgceatt
ctttgggcgg
ccgcegttat
aactcgacat
gtttggcagg
tagatccgca
ctaccggcga
taaccaaact
ctctgaaaga
tgggtacggt
tgatgcaagg
ttgacaacat
acgttacctt
ttgcegecegg
taaccgatcg
acgccatcgg
acgttgccgce
gcgttgccta
cctececggecg
ccaacggttg
tcggcggegg
tcgaaatggg
ccatcggtat

;”%%%

aggtgaaaaa
tgaagcaact
cggatctata
cgtagtcaaa
cgtcgttgaa
gcaagaagcc
cgatgccgag
tgccgcetgcce
cgtttgcctg
cgacgaagtg
cgatatgctt
tatggcgaaa
ccacttggaa
gaaaaaaatc
gcctttcatt
agtaccgggce
ttacagcacg
cgcagaccgce
tatggtcaac
tgaaggcgceg
ccgcgcgccce
cggcttcatce
cgacatcgtc
cgaaaactgc
cacttccccce
caaaatcacc
cgacaagccg
cattgtcggt
ctgcgacgcyg
ggcggcggaa

q)eo

a \Elgt\aaacgtg &29 U5$ +1

180

360 .
88260)-2)7
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2253



1 #10% x$' & ()-Z 1#10% x$' & ()-Z 1#10% x$' & ()-Z """ uY9vUSs+1
1 #10% x$' & ()-Z #10% x$' & ()-Z')? 6> # ]#10% x$' & ()-Z ]#10% x$' & ()-Z
1 #10% x$' & ()-2 """ UZ: vUSS+1$X#10% x$' & ()-H [ #10% x$' & ()-2Z')? 6> #

] #10% x$' & ()-Z | #10% x$' & ()-Z

] #10% x$: 5% 36) nréh noa 8AaaUSNddas ¢d BX#LYex$2 & () - H) 2N>TWY

$XH10% x$' & () - HEX#10% x$' & () - HEX#10% x$' & () - HSX#10% x$' & () - Ha" a) aa7a8a
9aU: vUBSHABX#I0% x$' & () - H) 2N>TW

$XH#1096 1B LHEY HSXHLOIE A SIE Wyt MEXHEDIEXS ALY (YerHBXH 169 YA &ly) - H9aDaQa"akax
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<210> 38

<211> 724

<212> PRT

15 <213> Escherichia coli

<220>
<221> CHAIN
<222> (1)..(724)
20 <223> Bminoacidic sequence of the PLH3

<400> 38
His His His His His His Met Val Asp Lys Axrg Met Ala Leu Val Glu
1 5 10 15
25
Leu Lys Val Pro Asp Ile Gly Gly His Glu Asn Val Asp Ile Ile Ala
20 25 30
Val Glu Val Asn Val Gly Asp Thr Ile Ala Val Asp Asp Thr Leu Ile
30 35 40 45
Thr Leu Asp Met Asn Ser Met Asp Val Pro Ala Glu Val Ala Gly Val
50 55 60
35 Val Lys Glu Val Lys Val Lys Val Gly Asp Lys Ile Ser Glu Gly Gly
65 70 75 80
Leu Ile Val Val Val Glu Ala Glu Gly Thr Ala Ala Ala Pro Lys Ala
85 90 95
40
] Glu Ala Ala Ala Ala Pro Ala Gln Glu Ala Pro Lys Ala Ala Ala Pro
100 105 110
: Ala Pro Gln Ala Ala Gln Phe Gly Gly Ser Ala Asp Ala Glu Tyr Asp
45 115 120 125
Val Val Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser Ala Ala Phe Ala
130 135 140
50 Ala Ala Asp Glu Gly Leu Lys Val Ala Ile Val Glu Arg Tyr Lys Thr
145 150 155 160
Leu Gly Gly Val Cys Leu Asn Val Gly Cys Ile Pro Ser Lys Ala Leu
165 170 175
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Leu His Asn Ala Ala Val Ile Asp Glu Val Arg His Leu Ala Ala Asn
180 185 190
Gly Ile Lys Tyr Pro Glu Pro Glu Leu Asp Ile Asp Met Leu Arg Ala
60 195 200 205
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3> Aminoacidic sequence of the PAZ2

0> 43

Bis His His His His

1

Leu

Val

Thr

Met

65

Ser

Asp

Ala

Glu

Ile

145

Lys

Arg

Gly

Gly

Gly
225

Lys

Glu

Leu

50

Ser

Glu

Ala

His

Glu

130

Val

Gly

Arg

Gly

Val

210

Gly

Val

Val

35

Asp

Tyr

Thr

Pro

Asn

115

Pro

Ile

Ser

Met

Val

195

Val

Leu

Pro

20

Asn

Leu

Ala

His

Cys

100

Gly

Val

Gly

Ser

Ala

180

Asn

Ile

5

Asp

Val

Asp

Met

Gly

85

Lys

Arg

Asn

Ile

Ile

165

Ile

Sexr

Glu

Val

His Met Val

Ile

Gly

Arg

Cys

70

Thr

Ile

Leu

Ile

Gly

150

Gly

Leu

Met

Val

Val
230

Gly

Asp

Leu

55

Leu

Ile

Pro

Ile

Glu

135

Asp

Lys

Gly

Asn

Lys

215

Val

Gly

Thr

40

Lys

Asn

Leu

Phe

Thr

120

Ala

Lys

Met

Asp

Ser

200

Val

Glu

Asp

His

25

Ile

Met

Thr

Ile

Serxr

105

Ala

Glu

Ala

Phe

Thr

185

Met

Lys

Ala

Lys

10

Glu

Ala

Asp

Phe

Lys

90

Thr

Asn

Pro

Leu

Glu

170

Ala

Asp

Val

Glu

84

Arg

Asn

Val

Lys

Val

75

Val

Glu

Pro

Pro

Lys

155

Ala

Trp

Val

Gly

Gly
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Met

Val

Asp

Leu

60

Leu

Glu

Asp

Val

Phe

140

Ile

Thr

Asp

Pro

Asp

220

Thr

Ala

Asp

Asp

45

Lys

Lys

Tyr

Gly

Val

125

Asn

Ala

Phe

Ala

205

Lys

Ala

Leu

Ile

30

Thr

Leu

Lys

Lys

Gln

110

Thr

Glu

Trp

Arg

Gly

190

Glu

Ile

Ala

Val

15

Ile

Leu

Lys

Glu

Gly

95

Gly

Lys

Ser

Tyx

Gly

175

Ser

Val

Ser

Ala

Glu

Ala

Ile

Gly

Val

80

Glu

Lys

Lys

Asn

Arg

160

Ala

Val

Ala

Glu

Pro
240

Foy #109K#& () -



# () 42J9G BFW#109#& () - FUy#109%#& ()- FWy#1096#& ()- FUy#109K#& () -
s cc- M X#FW#1096#& () - JU kopsC 8FUy#109#&' ()- ; cc- m x#F%y#109%#& () -
FoOy#10%#H& () - Fy#109#& () - FUy#10%#H& () -

s~ ?8FWy#1096#& (FUy#109#&' ()- FUWy#109%6#H& () - FUy#109K#& () -
FOy#1096#& () - FUy#10%#H&' () - FWy#109%#& () - gG 8FUy#10%#&' () -
FOy#10904&' 4)a EUyMEONMEIE) AlFYyd FAW@E ()u AlocPnd AYFONELBIEGHR () -

C BFW#1096KH#& () - ; CC2M5 X#FUWy#1006#& (350 FUy#1096KH#& () - 2Ty #10%#&' () -
Foy#1096#& () - $/: E_?8F% #1008 (FWy#1090#8 () - FWy#1096#E&' () -
Foy#800684&' Pya Aoy R Gim&le) AW@@#@%@&! Cry SB%/#J_L@W#&?\J@) Glu

El JKVal gG 8FOy#1098688' () - FUy#1096#%85() - Fouy#109%H&Y('f- Fuy#1096#8& () -

v B Sl uiteon B DRl bR bwsiones 0

FUy#H0%H& () - F%/#lO%(#&' () - #109%#& () - Fuy#109#& () -
Phe Ala Ala Ala Asp Glu Gly Leu Lys Val Ala Ile Val Glu Arg Tyr
290 295 300

Lys Thr Leu Gly Gly Val Cys Leu Asn Val Gly Cys Ile Pro Ser Lys
15 305 310 315 320

Ala Leu Leu His Asn Ala Ala Val Ile Asp Glu Val Arg His Leu Ala
325 330 335

20 ala Asn Gly Ile Lys Tyr Pro Glu Pro Glu Leu Asp Ile Asp Met Leu
340 345 350

Arg Ala Tyr Lys Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu Ala

355 360 365
25
Gly Met Ala Lys Ser Arg Lys Val Asp Val Ile Gln Gly Asp Gly Gln
370 375 380
Phe Leu Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly Asp Ala
30 385 390 395 400

Tyr Glu Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile Val Ala Phe Lys
405 410 415

35 Asn Cys Ile Ile Ala Ala Gly Ser Arg Val Thr Lys Leu Pro Phe Ile
420 425 430

Pro Glu Asp Pro Arg Ile Ile Asp Ser Ser Gly Ala Leu Ala Leu Lys

435 440 445
40
1 Glu Val Pro Gly Lys Leu Leu Ile Ile Gly Gly Gly Ile Ile Gly Leu
450 455 460
Glu Met Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu Asp Val Val
45 465 470 475 480
Glu Met Met Asp Gly Leu Met Gln Gly Ala Asp Arg Asp Leu Val Lys
485 490 495
50 val Trp Gln Lys Gln Asn Glu Tyr Arg Phe Asp Asn Ile Met Val Asn
500 505 510
Thr Lys Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val Tyr Val Thr
515 520 525
55
Phe Glu Gly Ala Asn Ala Pro Lys Glu Pro Gln Arg Tyr Asp Ala Val
530 535 540
Leu Val Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu Ile Ser Ala Glu
60 545 550 555 560
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Foy#109#8&' () - gG SFW#10%#H& () - FUy#10%H& () -
FOy#109X#& () - ; cc- ml x#F%y#10%#&' () -
;cC- M x#FWy#1090H&' () - FU#109H&' () - FUy#109#& ()- FWy#10%#HS& () -

FQ g_?8F%y#10%#& ( Foy#109X#& () - FUWy#10%#H& () - FUy#10%#& () -
FOy#1090& f)s I FEh0RRG &al ) TnF M BOYES bhe 19k oD Ga BRHIANHE' () -
FOy#10964& () - FOy#10%&& () - Fy#1090@8 () - ; cC- ml x#Forsl0%H& () -

C SFWy#10%#& () - ;cc-m x#FW#100#&' () - FWy#109#& ()- FWy#10%#HS& () -

Foy #1096G1&' ¥4t Ar@gRoy #U0%06HRPCFYy# T0%@ES Ala IRoyEN0XE e YalF%/#lO%(#&' ()-
Foy#P00#& () - FUyIPL0oH#&' () FO/g/#f@%(#&' ()- oG 8Fw#400x#& (

F%’#l0%(#&'/&%@_1 F%’#lo%(#&' - /%E ﬁ%ﬁ#iﬁ}i)mupﬁ ?élja/g?zlg%(#&'

) 4?DEHC B AT yen A&
FOy #100#&' () - @#10%(#&' () t ’>8F%/#10%(#& Oy #109XHE () -

Foy#1096H& () -
HEUC SFOUY#109XH#& () -

FRYHBOMGE €15 A

%yég;]som‘%lg) Hls':‘%f%]&%ﬁ @%e Asp Ala Arg Val Ile

610 615 620
Pro Gly Val Ala Tyr Thr Ser Pro Glu Val Ala Trp Val Gly Glu Thr
625 630 635 640
15
Glu Leu Ser Ala Lys Ala Ser Gly Arg Lys Ile Thr Lys Ala Asn Phe
645 650 655
Pro Trp Ala Ala Ser Gly Arg Ala Ile Ala Asn Gly Cys Asp Lys Pro
20 660 665 670
' Phe Thr Lys Leu Ile Phe Asp Ala Glu Thr Gly Arg Ile Ile Gly Gly
675 680 685
25 Gly Ile val Gly Pro Asn Gly Gly Asp Met Ile Gly Glu Val Cys Leu
690 695 700
Ala Ile Glu Met Gly Cys Asp Ala Ala Asp Ile Gly Lys Thr Ile His
705 710 715 720
30
Pro His Pro Gly Glu Ser Ile Gly Met Ala Ala Glu Val Ala Leu Gly
725 730 735
Thr Cys Thr Asp Leu Pro Pro Gln Lys Lys Lys
35 740 745
<210> 44
<211> 2256
40 <212> DNA
| <213> Escherichia coli
<220>
<Z221> gene
45 <222> (1)..(2256)
<223> Nucleotidic sequence coding for the quimeric protein in the
plasmid pAZ3
<400> 44
50 atgggccacc accaccacca ccacgccatg gtagataaaa gaatggettt agttgaattg 60
aaagtgcccg acattggcgg acacgaaaat gtagatatta tcgcggttga agtaaacgtg 120
ggcgacacta ttgctgtgga cgataccctg attactttgg atctagaaat ggacgtacct 180
gctgaagttg caggcgtagt caaagaagtt aaagttaaag tcggcgacaa aatctctgaa 240
ggtggtttga ttgtcgtcgt tgaagctgaa ggcacggcag ccgctcctaa agccgaagcg 300
55 gctgccgece cggecgcaaga agcccctaaa gectgccgete ctgcteccgeca agcegegcaa 360
ttcggeggtt ctgeccgatge cgagtacgac gtggtcgtat tgggtggecgg tceccggeggt 420
tactccgetg catttgccge tgccgatgaa ggcttgaaag tcgccatcgt cgaacgttac 480
aaaactttgg gcggcgtttg cctgaacgte ggctgtatcce cttccaaage cttgttgcac 540
aatgccgceg ttatcgacga agtgegccac ttggctgcca acggtatcaa ataccccgag 600
60 ccggaactcg acatcgatat gcttcgegece tacaaagacg gecgtagtttc ccgectcacg 660
ggcggtttgg caggtatggc gaaaagccgt aaagtggacg ttatccaagg cgacgggcaa 720
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FOy#10%#& () - Fly#10%#&' ()- gG SFW#10%#&' () - FUy#109K#& () -
FOy#10%#H& () - FWy#109#& ()- ; cc-m x#FWy#10%#H& () - C 8FW#10%#&' () -
:cC- M X#FW#H10%HE () - FUy#109H& () - FRy#10%#H& () - FUy#109#&' () -
_78FWy#109#& (FW#109XKH#&' () - FWy#109%H& () - FUWy#10%H& ()- FUy#109#H& () -
Foy #1090¢& € ) ga tRWYFEQUIHE Gyaadtgticd 29 6h SoUyd IAUXES ik - c qiy #IPMXHARD () -
FUy #10%G6&% ct) acoWydcbQ@ds% @it cgtegedritx #E4pdt009Ga&c{Ytgc agcaggcage 840
DOZej k| CGRety#iRo86& gttt cottdox #E/nHl 08P &s (Yoat FOAET0%RarguEyca 900
Foly #10%0%&9 €} ot YR YRS @)chala\apfkﬁlﬂiz{y#tlt@%i(#& FI§IER0 Vb LY yctc 960
F%/#ﬁO%@#&'angtPO HLOIIGHY ngl'@{géﬁtl(}%(#ﬁ’t y9 B9 IRHRR /Zgl%ggﬁ/a(#&' ()-
9G 8F0/Iy#91 IR BATY/RERE LS L L F A AATFAKA & 1140
;cc-m X

22FRATH 1 DRHEIR?
ttatg% gﬁa/gﬁffe%(é%% tgca%c(@r;ﬁ i‘i@i"f_@g%%éa

F%/#lo%@F : gccg"/@%?g BHR CLeckn

15

20

25

30

35

40

45

50

55

60

gccgtaaccg
atctacgcca
ggccacgttg
ccgggegttg
aaagcctccg
attgccaacg
atcatcggcg
gccatcgaaa
ttgggcgaat
ccgcaaaaga
tatgcaatgt
acaatactca
acggaggatg
accaagaagg
gtaattggaa
gggaagatgt
gcctgggact

<210>
<211>
<212>
<213>

45
744
PRT

<220>
<221>
<222>
<223>

CHAIN
(1)..

<400> 45

His His His
1

Val

Leu Lys

Val Glu Val

35
Thr Leu
50

Asp

Val
65

Glu

Leu Ile Val

Glu Ala Ala

Ala Pro Gln

atcgcggcett
tcggcgacat
ccgccgaaaa
cctacacttc
gccgcaaaat
gttgcgacaa
gcggecattgt
tgggctgcega
ccatcggtat
aaaaaggatc
gcttgaatac
ttaaggttga
gacaagggaa
aggagcctgt
ttggagacaa
tcgaggccac
ttggttcagt

(744)

His B
5

His

Pro
20

Asp I

Asn Val G

Met Asn S

Val Lys V

Val Val

85

G

Ala
100

Ala P

Ala Ala G

catcgaagtg
cgtcggtcag
ctgcgecegge
ccccgaagtg
caccaaagcce
gccgtttacce
cggtccgaac
cgcggcagac
ggcggcggaa
cagactcaag
ctttgtgttg
gtacaaaggg
agctcacaat
caacattgag
agccctgaaa
tgccagaggt
gggtggttaa

Escherichia coli

is Met Val

le Gly Gly

Thr
40

ly Asp

Met
55

er Asp

al
70

Lys Val

lu Ala Glu

ro Ala Gln

1n Phe Gly

ke

gacaaacaaa
ccgatgttgg
cacaaagcct
gcgtgggtgg
aacttceccegt
aagctgattt
ggtggcgata
atcggcaaaa
gtggcattgg
atggacaaat
aagaaagaag
gaagatgcac
ggcagactga
gctgaacctc
atcaactggt
gcaaggcgca
ggatcc

Amincacidic sequence of the PAZ3

Asp Lys
10

Arg

His Glu Asn

25

Ile Ala Val

Val Pro Ala

Gly Asp Lys

75

Thr
90

Gly Ala

Glu Ala

105

Pro

Gly Ser Ala

87

cgcaacgct

gcgcggaaaa
tgcgtaccaa
cgcacaaagc
acttcgacgce
gcgaaaccga
gggcggettce
ttgatgccga
tgatcggcga
ccatccaccc
gtacttgtac
tgaaactcaa
tctccgaaac
cctgcaagat
tcacagccaa
cttttgggga

acaggaaggdg
tggccatctt

Met Ala Leu

Ile
30

Val Asp

Asp Asp Thr

45
Val

Glu Ala

60
Glu

Ile Ser

Ala Ala Pro

Ala
110

Lys Ala

Asp Ala Glu

agcaggcgtt
tgtgccgceac
cgttcacgaa
acgcgtgatt
actgtccgcce
cggecgtgceg
aaccggccgce
agtctgcectt
gcacccgacc
cgacctgcct
ggggatgagce
gcagcatggg
tcctttetee
tccagtggtg
aagtaatata
aagctcgatt
gggagacaca

Val Glu

15

Ile Ala

Leu Ile
Gly Val

Gly
80

Gly

Lys Ala

95

Ala Pro

Tyr Asp

1200

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2256
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FOy #1098 () - FUy#109#& ()- FUy#109%#& ()- BGHI L MN O
9ZMEF %y #1096#&' ( 10D#110DH#10DH =109DHE () - Foy#109H#& () -

cc-m X#FWH109%#H& ()- OP SV Y\ _ |[: @G%#10%# 10%A#& ()- 1094#& ()-
1094 #& ()- 109A#8& ()- 3 109A#& (o Fs10%A#& ()- 145 e h k n q |[: @GWH#HL0%K#
S91094#& ()- 510%A#& ()- 010%#& ()- , 1094#& ()- ' 109A#& ()- SH109%A#& ()-q
) @ [ : @94pR 10K 2] 11394 FBY (G)ly:el,ylee,a#w(gl-y: Ty (% #E A Pla FOY a1 09AH#E& ()- M 9Y
Z 10%1&' ()-MD, 10%4#& () - n4q5z9@w#10%<# &11£0% &' 0- 910%1#&' () -

910%%: ( F;l 1 9109&’ ( 5(’ 1094.1#1& () (. 100448 ( & Wy #10% 6
10%4#& (; 4323‘1516‘@@ 132“30]9)&3#&3 Plen %og%b&l(l) T@Sidﬁ? #&q)-2"

9109 ()~*2"EJ M\ICPm/U4° 10% Ys1094#& ( 1094#8& () -M 9Z |
109%& () -MLO ( 0048, ) 2" Wil0% 9

10% g & )éﬁ%%g vane ] Qé@#ﬁgn )?%Ll %) }g{%lglé#gég(ﬁﬂshﬁwé@&' O)-s |
109%4.#& ()-nR|[: vU40/Iy#10% 10%1#&'() 910%d#& ()- \ 10%d#& () -

1094 #&' (DJeuOH1isl 0% &A1z) A0a YEAAEERAL) CAB| Yalv MOy $06u AM) -A1E0BAHE ()-)
1094#8&' ()- >9' 1094#8& ()- 9$109%4#& (15 9! 10%1#&' ()- 190

#1094#8& ()-$sal [: vU4Uy#10% \d937100d#& ()- S4 109%A#& ()- 91109%A#& () -
010948 Fy- 140 Lﬂioﬁ)ar# £ )Gluy Bro) §dn A& (}sp) %ﬂ&cﬁ&#ﬁiﬁ%@u SR () -
6310004& ()- 28°10%H&: () - 101#1639#101# >1094#8&' (

Tovire () RAGOBAE () arboie () 6 B @%%Dﬁ/éﬁf%m&f%%‘b@iﬁ? x

109000H Y& () - &I 10%)#&'() p‘, 109D#& ()-1 BLOYDHE ()- 109DHE () - !Qll
STV UAMY L0 %e r , SO o) Asvall QUKDBIRICE ) -nsR3c O UDH &) bef +- 109DHE! () -

225 230 235 2490
Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly Asp Ala Tyr Glu
25 245 250 255
Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile Val Ala Phe Lys Asn Cys
260 265 270
30 Ile Ile BAla Ala Gly Ser Arg Val Thr Lys Leu Pro Phe Ile Pro Glu
275 280 285
Asp Pro Arg Ile Ile Asp Ser Ser Gly Ala Leu Ala Leu Lys Glu Val
290 295 300
35
Pro Gly Lys Leu Leu Ile Ile Gly Gly Gly Ile Ile Gly Leu Glu Met
305 310 315 320
Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu Asp Val Val Glu Met
40 325 330 335
] Met Asp Gly Leu Met Gln Gly Ala Asp Arg Asp Leu Val Lys Val Trp
340 345 350
45 Gln Lys Gln Asn Glu Tyr Arg Phe Asp Asn Ile Met Val Asn Thr Lys
355 360 365
Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val Tyr Val Thr Phe Glu
370 375 380
50
Gly Ala Asn Ala Pro Lys Glu Pro Gln Arg Tyr Asp Ala Val Leu Val
385 390 395 400
Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu Ile Ser Ala Glu Lys Ala
55 405 410 415

Gly Vval Ala Val Thr Asp Arg Gly Phe Ile Glu Val Asp Lys Gln Met
420 425 430

60 Arg Thr Asn Val Pro His Ile Tyr Ala Ile Gly Asp Ile Val Gly Gln
435 440 445
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z#10%sb& ()-@"' "' "' "' | [: bUA%#10% 9810%S#S& ()-y 810% & ()-y
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*109%#& (322 6(((8)<)?) @| [4™410# =10%#& ()47 *}10%#& ()- \ 48?10%#&' ()-

0’5&2‘{"‘;‘%@ )2 Wingger) 0 Sibde i 18 Yt et oo iﬁ Fosgs - ason

10048 ()- 109A#& () fOy1094#& () - 4%0/&' ()- +y100/a< _ 109%4#& () -
+H++ ,.‘Hr Aﬂal(}fﬁzs’\hﬂe()%@#%@ Blg LyB' Ih(l/@#fgtl()s Alal @ e ( Pro T?£10%<1#k&' ()-
£ 1098 ()- " >f 10IKKEIQ ) - - Re--2/ 2 Vahs10# +L&I0WKIENRO() -~ ' LOYA#E! () - - {

ES#- 1094#& ()-- L 10% 1#1 & ()-m kS 10%#& ()-S ! +S-

109X (ALeSAL{ .SebpLy o AMEOFLe BLOUMSES(Y Cv8 BIOU#&x() Prd@E0%AH#& () -
59. 10vA#& ()- P 100A#& ()- (52209%4#& ()-/ODOGER®I 0J0hOOVUA10 LY
109%t& ()-M LY 109%& () - MLO1#101#101# =109%4#& ()- ~8mlOY%L#& () -
L6109%d#&8X) ?‘QOTGGOB}ffp Hﬁ)la? 667#&51(1') Arg J4£08 &'GH SLygBnodgs’ () -
g#10%t& ()- " g#10%t& () g# 68 ()-' g#l0%& {)-' 0000000| P48410
g#1OA@H& - %%&%‘Vﬁl Ghy' %O/#ét(fle Ggfjﬁ%#%l()c s “Z{aﬁﬁ Ile
g#1006:& {45 "0 00000T884Xo5@# 48 () Zee# g#I100%& () - 5g§10%t& () -
g#1004& ()-' g#10%:& ()-' 000000000S7410 g#HLO0%H& ()-'' gH#10%& () -
g#10%#& ¢)u MegHIQYERe (Rpp' X1agHLlO¥ES' (e Gly g#E0%MERI( S -Hils Pro His
g#lO%#&' ()-' 0000001hL,5P8 g#10%#& ()-' GHALO%H& ()-' g#1098E& () -

#1 %8
9 Sro Gly Glu Ser Ile Gly Met Ala Ala Glu Val Ala Leu Gly Thr Cys

580 585 590

Thr Asp Leu Pro Pro Gln Lys Lys Lys Gly Ser Arg Leu Lys Met Asp
30 595 600 605

Lys Leu Lys Leu Lys Gly Met Ser Tyr Ala Met Cys Leu Asn Thr Phe
610 615 620

35 val Leu Lys Lys Glu Val Ser Glu Thr His Gly Thr Ile Leu Ile Lys

625 630 635 640
Val Glu Tyr Lys Gly Glu Asp Ala Pro Cys Lys Ile Pro Phe Ser Thr
645 650 655
40
) Glu Asp Gly Gln Gly Lys Ala His Asn Gly Arg Leu Ile Thr Ala Asn
660 665 670
Pro Val Val Thr Lys Lys Glu Glu Pro Val Asn Ile Glu Ala Glu Pro
45 675 680 685

Pro Phe Gly Glu Ser Asn Ile Val Ile Gly Ile Gly Asp Lys Ala Leu
690 695 700

50 Lys Ile Asn Trp Tyr Arg Lys Gly Ser Ser Ile Gly Lys Met Phe Glu
705 710 715 720

Ala Thr Ala Arg Gly Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala
725 730 735
55
Trp Asp Phe Gly Ser Val Gly Gly
740

60 <210> 46
<211> 426
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GH10%& {)135 TdBeetergH1008& ()-' gHL0%E& () -

g#10%t& ()-' 71BIMLX1c1nlql_?74 g#l0%t& ()-' o#10%H& ()-' oH#10%H& ()-

g#10%:8 (20> g#10%:& ()-' g#10%:& ()-' qlrlulllllhH(7 g#10%:& ()-'

g#10%#& ()-';cnhZ e#

g#10%4& gz @vfog/#&')() g#10%+& () g#lO%#&' () ; C"Z! e#1111111cG 7
g#10%t& : /&2%; U4 e# %%#&' ) - kc(# ),
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g#10%#& g# T "g#10%& () - 22222&212hH( 7 g#10%t8 () -
10 <400> 46
aaagtccgta tggagaaatt gagaatcaag ggaatgtcat acacgatgtg ttcaggaaag 60
ttttcaattg acaaagagat ggcagaaaca cagcatggga caacagtggt gaaagtcaag 120
tatgaaggtg ctggagctcc gtgtaaagtc cccatagaga taagagatgt aaacaaggaa 180
aaagtggttg ggcgtatcat ctcatccacc cctttggetg agaataccaa cagtgtaacc 240
15 aacatagaat tagaaccccc ctttggggac agctacatag tgataggtgt tggaaacagc 300
gcattaacac tccattggtt caggaaaggg agttccattg gcaagatgtt tgagtccaca 360
tacagaggtg caaaacgaat ggccattcta ggtgaaacag cttgggattt tggttccgtt 420
ggtgga 426
20
<210> 47
<211> 615
<212> DNA
<213> Escherichia coli
25
<220>
<221> gene
<222> (1)..(615)
<223> Nucleotidic sequence coding for the quimeric protein in the
30 plasmid pIDl
<400> 47
atgggccacc accaccacca ccacgccatg gtagataaaa gaatggcttt agttgaattg 60
aaagtgcceg acattggcgg aacagaaaat gtagatatta tcgcggttga agtaaacgtg 120
35 ggcgacacta ttgctgtgga cgataccctg attactttgg atctagattt ggatctagac 180
aaagtgcgta tggagaaatt gagaatcaag ggaatgtcat acacgatgtg ttcaggaaag 240
ttttcaattg acaaagagat ggcagaaaca cagcatggga caacagtggt gaaagtcaag 300
tatgaaggtg ctggagctcc gtgtaaagtc cccatagaga taagagatgt aaacaaggaa 360
aaagtggttg ggcgtatcat ctcatccacc cctttggctg agaataccaa cagtgtaacc 420
40 aacatagaat tagaaccccc ctttggggac agctacatag tgataggtgt tggaaacagc 480
) gcattaacac tccattggtt caggaaaggg agttccattg gcaagatgtt tgagtccaca 540
tacagaggtg caaaacgaat ggccattcta ggtgaaacag cttgggattt tggttccgtt 600
ggtggataag gatcc 615
45
<210> 48
<211> 192
<212> PRT
<213> Escherichia coli
50
<220>
<221> CHAIN
<222> (1)..(192)
<223> Aminoacidic sequence of the PID1
55
<400> 48
His His His His His His Met Val Asp Lys Arg Met Ala Leu Val Glu
1 5 10 15
60 Leu Lys Val Pro Asp Ile Gly Gly His Glu Asn Val Asp Ile Ile Ala

20

25

90

30



gH#10%& ()-' gH10%& ()-' gH10%t& ()-'
CNZ! e#12<2G2K2L2MeX2cG 7 g#10%t& () -
g#10%+& () -

g#10%t& () -';
gH#10%t& ()-';c Z e#t gHL0%& ()-'
g#10%t& ()-' X2c2n2y2222 2?7 g#10%t g#10%#& ()-' g#10%& ()-'
g#10%t&' ()-' o#10%t& ()-' o#10%t& ()-' o#10%t& ()-'2222222hH(7 g#10%t& ()-'
g#10%#& ()-' o#10%t& ()-' g#10%#& ()-' o#10%t& ()-';c"Z! e#2222222cG 7
#1096 & o) - 61 OALOUE (A1 'G1¢" L L#nO#LQUA& ()1 'nsgHAQYEEr (Deu' Ile
g#10%t& () -' 22338! 398_?7 g#10%t g¢tl0%t& ()-' og#1094:& ()-' g#H10%& ()-'
g#10%t& ()-' o#10%t& ()-' o#10%t&' ()-' ¥8&3' 323=3H3S3hH(7 g#10%t& ()-"
g#10%6#& Th- Leg#bOYEE (31 'ArgHIQYER: (Lys' Lt hO9si&e(}ys Gly Met Ser
cAZ! e#S373i 3BN30323cC 7 gH1094& ()-' g#H10%&60)-';crZ! e#t gH10%H& ()-'

0 ' 2! 0 ' 2! 2 0 L 2! ' 2!
gﬁ%géﬁg TE?)r_ E[‘hrg#[ffljég /giygé gr)er G21§;3§3§s3%§e- 'S?erg#lleo Z<ds¢p qﬁt/]s'og/fu&b'lg\). Al agéfi]_é)‘iy#& ( )
5 70 75 80
10

Ala
95

Thr Thr Val Val Gly

85

Thr Gln His Gly Lys Val Lys Tyr Glu Gly

90

Glu Ile Val Asn Glu

105

Ala Val Pro Ile Asp Lys Lys

110

Pro Cys Lys Arg

15 100
Glu
125

Val Ile Ile Ser Thr Pro Leu Ala Asn Thr Asn

120

Val Gly

115

Arg Ser

Ile Glu Leu Glu Pro Leu Ser Ile Val

135

20 Ser Val
) 130

Thr Asn Arg Asp

140

Tyr

Thr Phe Gly

160

His
155

Ile Ala Leu

145

Val Ser Leu Lys

150

Gly Gly Asn Trp Arg

25

Glu Thr Ala

170

Ile Met Phe Ser Gly Lys

175

Ser Ser Gly Lys Arg Arg

165

Tyr

Val
190

Ala Ile Leu Glu Thr Ala Phe Gly Ser Gly Gly

180

Met Gly Trp

185

Asp
30

35
<210>
<211>
<212>
<213>

49

2241

DNA

Escherichia coli
40

) <220>
' <221>
<222> (1)..(2241)

<223> Nucleotidic sequence coding for the quimeric protein in the
plasmid pID2

gene

45

<400> 49

50

55

60

atgggccacc
aaagtgcccg
ggcgacacta
gagaaattga
aaagagatgg
ggagctccgt
cgtatcatct
gaacccccect
cattggttca
aaacgaatgg
tcgatgaatt
aaagtcggcg
gcagccgctce
gctecctgcetce

accaccacca
acattggcgg
ttgctgtgga
gaatcaaggg
cagaaacaca
gtaaagtccc
catccacccce
ttggggacag
ggaaagggag
ccattctagg
cgatggacgt
acaaaatctc
ctaaagccga
cgcaagccgce

ccacgccatg
aacagaaaat
cgataccctg
aatgtcatac
gcatgggaca
catagagata
tttggctgag
ctacatagtg
ttccattggce
tgaaacagct
acctgctgaa
tgaaggtggt
agcggctgece
gcaattcggce

gtagataaaa
gtagatatta
attactttgg
acgatgtgtt
acagtggtga
agagatgtaa
aataccaaca
ataggtgttg
aagatgtttg
tgggattttg
gttgcaggcg
ttgattgtcg
gceccggegce
ggttctgccyg

91

gaatggcttt
tcgcggttga
atctagacaa
caggaaagtt
aagtcaagta
acaaggaaaa
gtgtaaccaa
gaaacagcgce
agtccacata
gtagcgttgg
tagtcaaaga
tcgttgaagce
aagaagcccce
atgccgagta

agttgaattg
agtaaacgtg
agtccgtatg
ttcaattgac
tgaaggtgct
agtggttggg
catagaatta
attaacactc
cagaggtgca
tggactgaat
agttaaagtt
tgaaggcacg
taaagctgcc
cgacgtggtc

60

120
180
240
300
360
420
480
540
600
660
720
780
840



g#10%#& () -
g#10%#& () -
g#10%t&' ()-';c"Z! e#t g#H10%H& ()-'
g#10%t g#10%¢+8 ()-'

g#10%t& () -
g#10%& () -

g#10%¢& () -

g#1096#&!
g#10%1&

g#10%#& ()-' 3333333hH(7 g#10%*& ()-'
g#10%#8 ()-'; c Z! e#333333 4cG 7 g#10%#& ()-'
g#10%#& () -
g#10%#& () -

()-
0)-

g#10%1& () -

44 A+46APAEL_ 27
g#10%+& () -

g#L0%# & §vat 't B4 48 datHcdydgods SHL0%EE LAt g 0HILWH & o) toa gL 004 &00) -
O#10%#8&' {Jag't cGHEDVES dohaty CAELtHadd 44444ed3cd kLR a( rot cogtlOOEs&D () - ' ;

CNZ! et QikQUHEE]S) aaggittOU & chYaat og# IRYHEE (g’ debbddddg? FeaitiO8st g#20%1& () -
g#10%+&' §9oaacgatl) ¥@atpcte (iR 04Ra 6 )cteggtatRysa Jtpct tqpt tOost&CEYa '1ABA4445hH( 7
g#10%& gacoocgieEDwMHReqopctt (TSI ) ttoogHINS4H RS 26aagy

515, 5cG PghIBgRS

10

15

20

25

30

35

40

45

50

55

60

gccggegacyg
aactgtatca
cgcatcatcg
atcggcggceg
ttggatgtgg
gtatggcaaa
gcagttgagc
gagccgcaac
atcagcgcegg
caaatgcgta
ttggcgcaca
gcctacttceg
gtgggcgaaa
ccgtgggcgg
atttttgatg
gatatgatcg
aaaaccatcc
acttgtaccg

<210>
<211>
<212>
<213>

50
747
PRT

<220>
<221>
<222>
<223>

CHAIN
(1) ..

<400> 50

His His His
1

Val

Leu Lys

Val Glu Val

35
Thr Leu
50

Asp

Met
65

Ser Tyr

Ala Glu Thr

Ala Gly Ala

Glu Val

115

Lys

cSZacgaaca
ttgcagcagg
attccagcgg
gcattatcgg
ttgaaatgat
aacaaaacga
cgaaagaaga
gctacgatgc
aaaaagcagg
ccaatgtgcce
aagccgttca
acgcacgcgt
ccgaactgtc
cttccggcecg
ccgaaaccgg
gcgaagtctg
acccgcaccee
acaaaaaaaa

Escherichia coli

(747)

His
5

Pro
20

Asp

Asn Val

Leu Asp

Thr Met

Gln His

85

Pro
100

Cys

Val Gly

Ile

Gly

Lys

Cys

70

Gly

ggcagccect
cagccgcegta
cgcattggct
cctcgagatg
ggacggcctg
ataccgtttt
cggegtttac
cgtattggtt
cgttgccgta
gcacatctac
cgaaggccac
gattccgggce
cgccaaagcc
tgcgattgec
ccgcatcatce
ccttgceccatc
gggcgaatcc
a

His His Met Val Asp Lys

Gly Gly

Thr
40

Asp

Val
55

Arg
Ser

Gly

Thr Thr

His

Ile

Met

Lys

Val

9°9ageq (MARRL (0L L8 | L ZEERRCGHATIREST

accggcgaga
accaaactgc
ctgaaagaag
ggtacggttt
atgcaaggcg
gacaacatta
gttacctttg
gccgecggcece
accgatcgcg
gccatcggceg
gttgccgcecyg
gttgcctaca
tccggcecegcea
aacggttgcg
ggeggeggcea
gaaatgggct
atcggtatgg

Aminoacidic sequence of the PID2

Arg

10
Glu Asn
25

Ala Val

Glu Lys

Phe Ser

75

Val
90

Lys

Lys

Arg

Val

Ile

Pro

Ile
120

Ile
105

Ser

Glu

Ser

92

Ile

Thr

aaaaaatcdt
ctttcattcc
taccgggcaa
acagcacgct
cagaccgcga
tggtcaacac
aaggcgcgaa
gcgcgeccaa
gcttcatcga
acatcgtcgg
aaaactgcgc
cttccececga
aaatcaccaa
acaageccgtt
ttgtcggtce
gcgacgegygce
cggcggaagt

Met Ala Leu

Val Ile

30

Asp

Asp Asp Thr

45
Leu Ile
60

Arg

Ile Asp Lys

Val Lys Tyr

Val
110

Arg Asp

Leu Ala

125

Pro

covsrgRple

gtcgctgact
tgccttcaaa
tgaagatccg
actgctgatt
gggttcgegt
tttggtaaaa
caaaaccgtt
cgcgcctaaa
cggcaaactc
agtggacaaa
tcagccgatg
cggccacaaa
agtggcgtgg
agccaacttc
taccaagctg
gaacggtgge
agacatcggce
ggcattgggt

Val
15

Glu

Ile Ala

Leu Ile

Lys Gly

Glu Met

80

Glu
95

Gly
Asn

Lys

Glu Asn

118071 e##5555
1200

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2241



g#10%#&' ()-' o#10%t& ()-', 575B5MbX5¢c595 27 g#10%t g#10%t& ()-' g#10%t& () -
g#10%t& ()-' o#10%t& ()-' o#10%t& ()-' g#10%t& ()-' g5h5i 5t 5555hH( 7
g#10%t& ()-' o#10%t& ()-' o#10%t& ()-' o#10%t& ()-' o#10%t& ()-':

cNZ! e#5555555¢cG 7 g#10%#& ()-' g#10%*& ()-';c Z! e# g#10%& () -

g#10%#& (- As@HERUHR Chr ' BH5DEE51R LgH#d NV gHLQYHE (Rbp' SO# TPPBE () -
g#L0%6& () - 13Q#LO%A& () - gHIO9AR ()-' g#10%A80() -’ 555666( 6hH(7
g#10%t&' ()-' o#10%t& ()-' o#10%t& ()-' o#10%t& ()-' o#10%t& () -

chZ! e#( 6@@8660656@36(;@8? @1 094t &t )Ala gm@%&g@e(u) Bis gxp| e #9_0%#&' ()-
g#H10%& Y45 g#10%t& () - ' o[ 6f 696/ 666_7?7 dB10% g#109%& () 160 g#1004& () '

gﬁiggjﬁg ]%){SZ:G gfa}?o?;g% (1£e Gl #%Oo/gl %h_e. .gfjsocy#'fgﬁ ()[‘yr %666&66HF£ 7 g#10%¢& () -

170 175
10 Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser Val
180 ) 185 190
Gly Gly Leu Asn Ser Met Asn Ser Met Asp Val Pro Ala Glu Val Ala
195 200 205

15

Gly Val Val Lys Glu Val Lys Val Lys Val Gly Asp Lys Ile Ser Glu

210 215 220

Gly Gly Leu Ile Val Val Val Glu Ala Glu Gly Thr Ala Ala Ala Pro

20 225 230 235 240

Lys Ala Glu Ala Ala Ala Ala Pro Ala Gln Glu Ala Pro Lys Ala Ala
245 250 255

25 Ala Pro Ala Pro Gln Ala Ala Gln Phe Gly Gly Ser Ala Asp Ala Glu

260 265 270
Tyr Asp Val Vval Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser Ala Ala
275 280 285
30
Phe Ala Ala Ala Asp Glu Gly Leu Lys Val Ala Ile Val Glu Arg Tyr
290 295 300
Lys Thr Leu Gly Gly Val Cys Leu Asn Val Gly Cys Ile Pro Ser Lys
35 305 310 315 320
Ala Leu Leu His Asn Ala Ala Val Ile Asp Glu Val Arg His Leu Ala
325 330 335
40 Ala Asn Gly Ile Lys Tyr Pro Glu Pro Glu Leu Asp Ile Asp Met Leu
| 340 345 350
Arg Ala Tyr Lys Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu Ala
355 360 365
45
Gly Met Ala Lys Ser Arg Lys Val Asp Val Ile Gln Gly Asp Gly Gln
370 375 380
Phe Leu Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly Asp Ala
50 385 390 395 400

Tyr Glu Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile Val Ala Phe Lys
405 410 415

55 Asn Cys Ile Ile Ala Ala Gly Ser Arg Val Thr Lys Leu Pro Phe Ile
420 425 430

Pro Glu Asp Pro Arg Ile Ile Asp Ser Ser Gly Ala Leu Ala Leu Lys
435 440 445
60

Glu Val Pro Gly Lys Leu Leu Ile Ile Gly Gly Gly Ile Ile Gly Leu

93



g#10%t& ()-'; c Z! e#6666666cG 7 gHL0%& ()-' gHL0%& ()-'; c Z! eft
gH#10%t& ()-' o#10%:t& ()-' o#10%H& ()-' 6667777 _27 g#H10%t gH#10%H& () -
gH#10%t& ()-' o#10%t& ()-' o#10%t& ()-' g#10%t&' ()-'
g#1006:& ()-' 77" 7- 787CINThH(7_g#10%:& ()-' g#10%4& ()-' g#10%H&: ()-
Q#1008 () - 'us@#LO%HE ()" ; CAZbe#NTY7d71 7] TKTVH@G 7 gHL0%E! () -
gH10%& ()-' :chZle#t gHLO%S ()-' g#L0%t& ()-' g#10%H& ()-' VI7T77777_27
g#10%t g@ﬂli)%-‘& QY- ThgHROVEE (9= ThgHEDUEEY (Spr' AgHLOYEARD(Yal VgH10%48 () -
Q#1008 {951 777777ThH(7_gWI0%HE ()-' gH#LOMRE ()-' gH#IO%E (3O’ g#lO%#&' () -
g#109%& . cAZ! e#7777778¢G 7 %#100/#&' g% gH#10%t& ()-'; chZ! eft
132 : prea

g#10%& ¢H+ Meb#&’-ﬁw&%’ (G%Y Leyuefodeén §1M 8 MS@?G@#&@%Y@#NW&' ()-
g#10%t& ()-' o#10%:& (F>' g#10%:& ()-' “g¥10%:& ()-
g#]_O%#&' \@l T%%ﬁ?ﬁ@ %gﬁrlgsm_l&]?u Tyr Arg Phe Asp Asn Ile Met Val Asn

500 505 510

Thr Lys Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val Tyr Val Thr
515 520 525

15 Phe Glu Gly Ala Asn Ala Pro Lys Glu Pro Gln Arg Tyr Asp Ala Val
530 535 540

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

545 550 555 560
20
| Lys Ala Gly Val Ala Val Thr Asp Arg Gly Phe Ile Glu Val Asp Lys
565 570 575
Gln Met Arg Thr Asn Val Pro His Ile Tyr Ala Ile Gly Asp Ile Val
25 580 585 590
Gly Gln Pro Met Leu Ala His Lys Ala Val His Glu Gly His Val Ala
595 600 605
30 Ala Glu Asn Cys Ala Gly His Lys Ala Tyr Phe Asp Ala Arg Val Ile
610 615 620
Pro Gly Val Ala Tyr Thr Ser Pro Glu Val Ala Trp Val Gly Glu Thr
625 630 635 640
35
Glu Leu Ser Ala Lys Ala Ser Gly Arg Lys Ile Thr Lys Ala Asn Phe
645 650 655
Pro Trp Ala Ala Ser Gly Arg Ala Ile Ala Asn Gly Cys Asp Lys Pro
40 660 665 670
! Phe Thr Lys Leu Ile Phe Asp Ala Glu Thr Gly Arg Ile Ile Gly Gly
675 680 685
45 Gly Ile Val Gly Pro Asn Gly Gly Asp Met Ile Gly Glu Val Cys Leu
690 695 700
Ala Ile Glu Met Gly Cys Asp Ala Ala Asp Ile Gly Lys Thr Ile His
705 710 715 120
50
Pro His Pro Gly Glu Ser Ile Gly Met Ala Ala Glu Val Ala Leu Gly
725 730 735

Thr Cys Thr Asp Leu Pro Pro Gln Lys Lys Lys
55 740 745

<210> 51
<211> 2256
60 <212> DNA
<213> Escherichia coli

94



g#10%1&

g#1096#&!
g#10%1&
g#10%1&
g#10964&!
g#10%6#&!

()-' g#10

()-' g#l0
()-' g#l0
()-' g#10
£220> g#10

%t& () -

Y&
%r&
&

()-
()-
%8 () -

gH10%4& {922> GH10964E6)) -

g#1098&' {

g#10%44&

gH#10%1& () -
ChZ! e#r 8} 888888cG 7 gH#10%& () -

g#10%1& () -

gH#10%& () -

g#10%& () -

g#10%t& () -';
gH#10%t& ()-';c Z e#t gHLO0%& ()-'
()-'8888888 ?7 g#10%* g#10%*& ()-"
g#10%&' () -
g#10%t&' () -
;cNZl et g#10%& () -
€921/ QeREOPI[ 9f 9k9 2?7 g#10%¢ g#10%t&' () -

g#10%& () -
g#10%#& () -' 8888889hH(7 g#10%t& () -
g#10%t& ()-'; c Z! e#999! 9" 9$9/ 9cG 7

g#10%& () -

g#10%#& () - k9l 9NDx9999hH( 7 g#10%t& () -

g#10%#& () - 9999999_27 g#10%F g#10%& ()-' g#10%:& ()-'

10

15

30

35

40

45

50

55

60

atgggccacc
aaagtgcccg
ggcgacacta
gctgaagttg
ggtggtttga
gctgeccgecc
ttcggeggtt
tactccgcetg
aaaactttgg
aatgccgecg
ccggaactcg
ggcggtttgg
ttcttagatc
gccectaccg
cgcgtaacca
ttggctctga
gagatgggta
ggcctgatgce
cgttttgaca
gtttacgtta
ttggttgccg
gccgtaaccg
atctacgceca
ggccacgttg
ccgggegttg
aaagcctccg
attgccaacg
atcatcggcg
gccatcgaaa
ttgggcgaat
ccgcaaaaga
tacacgatgt
acaacagtgg
ataagagatg
gagaatacca
gtgataggtg
ggcaagatgt
gcttgggatt

<210>
<211>
<212>
<213>

52
744
PRT

<220>
<221>
<222>
223>

CHAIN
(1)..

<400> 52

accaccacca
acattggcgg
ttgctgtgga
caggcgtagt
ttgtcgtcgt
cggcgcaaga
ctgccgatgce
catttgccgce
gcggegtttg
ttatcgacga
acatcgatat
caggtatggc
cgcaccactt
gcgagaaaaa
aactgccecttt
aagaagtacc
cggtttacag
aaggcgcaga
acattatggt
cctttgaagg
ccggecgcege
atcgcggcett
tcggcgacat
ccgccgaaaa
cctacacttc
gccgcaaaat
gttgcgacaa
gcggcattgt
tgggctgcga
ccatcggtat
aaaaaggatc
gttcaggaaa
tgaaagtcaa
taaacaagga
acagtgtaac
ttggaaacag
ttgagtccac
ttggttcggt

(744)

ccacgccatg
acacgaaaat
cgataccctg
caaagaagtt
tgaagctgaa
agcccctaaa
cgagtacgac
tgccgatgaa
cctgaacgtce
agtgcgccac
gcttegegece
gaaaagccegt
ggaagtgtcg
aatcgttgcce
cattcctgaa
gggcaaactg
cacgctgggt
ccgecgatttg
caacaccaaa
cgcgaacgcg
gcccaacggce
catcgaagtg
cgtcggtcag
ctgegceeggce
ccccgaagtg
caccaaagcce
gccgtttacc
cggtccgaac
cgcggcagac
ggcggcggaa
caaagtgcgt
gttttcaatt
gtatgaaggt
aaaagtggtt
caacatagaa
cgcattaaca
atacagagqggt
tggtggctaa

Escherichia coli

gtagataaaa
gtagatatta
attactttgg
aaagttaaag
ggcacggcag
gctgcecgcete
gtggtcgtat
ggcttgaaag
ggctgtatcc
ttggctgcca
tacaaagacg
aaagtggacg
ctgactgccg
ttcaaaaact
gatccgcgcea
ctgattatcg
tcgegtttgg
gtaaaagtat
accgttgcag
cctaaagagc
aaactcatca
gacaaacaaa
ccgatgttgg
cacaaagcct
gcgtgggtgg
aacttccegt
aagctgattt
ggtggcgata
atcggcaaaa
gtggcattgg
atggagaaat
gacaaagaga
gctggagctc
gggcgtatca
ttagaacccc
ctccattggt
gcaaaacgaa
ggatcc

Bminoacidic sequence of the PID3

gaatggcttt
tcgecggttga
atctagaaat
tcggcgacaa
ccgctectaa
ctgctccgea
tgggtggcgg
tcgccatcgt
cttccaaagc
acggtatcaa
gcgtagttte
ttatccaagg
gcgacgcgta
gtatcattgce
tcatcgattc
gcggcggeat
atgtggttga
ggcaaaaaca
ttgagccgaa
cgcaacgcta
gcgcggaaaa
tgcgtaccaa
cgcacaaagc
acttcgacgce
gcgaaaccga
gggeggcette
ttgatgccga
tgatcggcga
ccatccaccc
gtacttgtac
tgagaatcaa
tggcagaaac
cgtgtaaagt
tctcatccac
cctttgggga
tcaggaaagg
tggccattct

agttgaattg
agtaaacgtg
ggacgtacct
aatctctgaa
agccgaagcg
agccgcgcaa
tcceggeggt
cgaacgttac
cttgttgcac
ataccccgag
ccgectcacg
cgacgggcaa
cgaacaggca
agcaggcagc
cagcggcgca
tatcggcctce
aatgatggac
aaacgaatac
agaagacggc
cgatgccgta
agcaggcgtt
tgtgccgcecac
cgttcacgaa
acgcgtgatt
actgtccgcec
cggcegtgeg
aaccggccgce
agtctgcctt
gcacccgacc
cgacctgcecet
gggaatgtca
acagcatggg
ccccatagag
ccetttgget
cagctacata
gagttccatt
aggtgaaaca

His His His His His His Met Val Asp Lys Arg Met Ala Leu Val Glu

1

5

10

95

15

%w , g@@w’&i@) sequgRtOIRELT9 for gHPOBAZer} < 'PIOAFIRAYIYTIO9CG 7
phasmidplBdars’ ()-'; cnhZle#t g#10%& ()-' gH#10%t& ()-'

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
860
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2256



gH10%& () -' og#10%H& ()-' o#10%H& ()-' og#10%H& ()-'99:::":-:hH(7
g#10%#& ()-' g#10%t& ()-' og#10%t& ()-' o#10%& ()-' o#10%H& ()-':
chNZle#-: 8. CHI1:J:UcG7 g#l0%& ()-' og#L10%& ()-';cnZl e# g#lO%& () -
g#1006#& ()-' g#L0%& ()-' U " :kivii:: 27 g#10%F g#10%#& ()-' g#10%:& ()-
gHLO%& ()-' gHIOW& ()-' gHIOW& ()-' gHIOW& ()-':::::::hH(7 gHI10%H& ()-
O#L0%H& fehr Ly gHBAYIEE bhp TIGHIOMEEY (His' CL#BORMGIL( hsp 168 ZleHALa : - : : CG 7
g#L0& () -' gH#10%E ()-'; chZ! e#t gHEOUWHE () - g#10%#&0() g#10%+& () -
o #; 27 g#10%+t g#10%t&' () - g#lO%#&' () - 10%#&' ()-' o#10%H& ()-'
g#10%4&! (3L Cly#e0okes ('pl'Ghyshep GP te\hiH ?lgﬁffo Té“f Le”g&i%)t)/#&' ()-
g#lO%#&' ()- g#fé%#&' ()-+ g#10%8° (). crzle#Q\: §7 I ; :cG 7

g#10%t& T(QI‘ Il,egﬁ]ég(yﬁgﬁ g.)sn S-erAée ﬁsQ%qW%% (A)la Glgi#’:]fg /da(gfa(éfy val
60

50
10
Val Lys Glu Val Lys Val Lys Val Gly Asp Lys Ile Ser Glu Gly Gly
65 70 75 80
Leu Ile Val Val Val Glu Ala Glu Gly Thr Ala Ala Ala Pro Lys Ala
15 85 90 95
Glu Ala Ala Ala Ala Pro Ala Gln Glu Ala Pro Lys Ala Ala Ala Pro
100 105 110
20 Ala Pro Gln Ala Ala Gln Phe Gly Gly Ser Ala Asp Ala Glu Tyr Asp
115 120 125
)
vVal Val Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser Ala Ala Phe Ala
130 135 140
25
Ala Ala Asp Glu Gly Leu Lys Val Ala Ile Val Glu Arg Tyr Lys Thr
145 150 155 160
Leu Gly Gly Val Cys Leu Asn Val Gly Cys Ile Pro Ser Lys Ala Leu
30 165 170 175
Leu His Asn Ala Ala Val Ile Asp Glu Val Arg His Leu Ala Ala Asn
180 185 190
35 Gly Ile Lys Tyr Pro Glu Pro Glu Leu Asp Ile Asp Met Leu Arg Ala
195 200 205
Tyr Lys Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu Ala Gly Met
210 215 220
40
| Ala Lys Ser Arg Lys Val Asp Val Ile Gln Gly Asp Gly Gln Phe Leu
225 230 235 240
Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly Asp Ala Tyr Glu
45 245 250 255

Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile Val Ala Phe Lys Asn Cys
260 265 270

50 Ile Ile Ala Ala Gly Ser Arg Val Thr Lys Leu Pro Phe Ile Pro Glu
275 280 285

Asp Pro Arg Ile Ile Asp Ser Ser Gly Ala Leu Ala Leu Lys Glu Val

290 295 300
55
Pro Gly Lys Leu Leu Ile Ile Gly Gly Gly Ile Ile Gly Leu Glu Met
305 310 315 320
Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu Asp Val Val Glu Met
60 325 330 335

96



gHLO%E ()-'{;;: 1 ;; 27 g#10%F g#10%& ()-' g#LO%& ()-' g#10%H&! ()-'
g#10%t& ()-' o#l0%& ()-' g#H10%& () - ';;::;;;hH(? g#10%#&' ()-' g#10%t& ()-'
Q#1006 ()-' g#L0%#&! ()-' g#10%& ()-';chzZle#;;;;; ;1 Q7 fYAL0%& ()-M
g#10%#& ()-'; cnZl e# g#lO%#& ()-' g#l0%t& ()-' g#10%H& ()-":
<<A<D<EsksGsfi<|cobWeu LSLQUHESYy) alOMEQHAOHEss 1QWHES 1 Lys WB10%p ~& () -2z

Y4109 #f & () - |v( AM10% f & () - |\/h<w<a<45X:[ ==7Y8bW4 35009 #f & ()- 10%t& () -
kY  10%t& () - L 10%4#4& ()-- |1310%& ()-f-113109%& ()-f= =<>>>>&?| [: bU4

* S109%4#& qUy- LI TE Agp- Glu mngg( Fhe Rsp1Bo&l¢ )Metkyal PoogRir( jys

T 109R& () - &7v7’3@@:@@[ bU4 389 100%4t&' () - 10%@& ()- '- 10%& () -

LS3%L0%£& () - p% 10%6& () S10% 0V
710%#&'()hr Z%fé@/#%?(f ﬁgﬁz ﬁiﬁ @sp% iPY: phe 81 ()-

* 8- 10%4&' () > BBxB({ B| B} B~BBBB{ 1098 ()gg@ 10%&! () -5@

10%1 ()15 LR#I08108 o PO &) p56 JGQ?{#&g()r BBBBRIE2.c.@210%€ () -5@
& ()32 1098& () - 5h@oo10%& () - 5@ e )-5@ 1006&16) - 5@

10%#& ()- 5BBBBBBBBpT4? @ 10%& ()-5@ 10%& ()-5@ 10%& ()-5#@

10948 ()x15@ 14 0%#8Axg) A@ProOBEGLY -IvE@ LA0 %, Jor- 5BBRBBI R2pFl2 @

10%& ()-5@ 10%& ()48® 10%#& ()-5q YEp$ BBBBBBB_?4? ‘@@ 10%& ()-5@

109%& ()-5@ 10%& ()-5@ 10%#& ) 5@ 10%& ()-5@ 10%t& 8% 5BBBBBBB_?47

@@ 10% V3:5& gi%??&r BePsted £ %P S(Jr5E 169 )Y @l 348 ()-5@

109%:& ()-5BBBBBML %42 @ 10%& ()-5Tq \Ep$ @ 10%&"

10%+& () B%%B%gﬁapa-r8grmlslgf@t‘% £)Al§@le1%%./§&\s@ 19,1 G(x) 5@

10%pQ () @ 108 ()-5@ 10%8&41)-5@ 109%& () - >BBBBBBBEPTS? @@

10%: ()-5@ 10%& ()-5@ 10%& ()-5@ 10%:& ()-5@ 10%& ()-5@

109%t& ( )rra@etl Q&AL H5BBBBRALN TSP @ A0YEY (3is5yal Ep$ @ GO9HE ()-5( @

109%t& () - SBBBBBCCCL X<? @ 1098 ()-5@ 10%t& {6)0 5@ 10%& ()-5@

10%& ()-5@ 10%t& ()-5@ 10%t& ()-5@ 10%t& () - 5CCCCCCCC X<? @

109422 (2B Y169 RELYFOBARTYY @@Aafo P(r)g 5% 1109 FiYs@

10%& ()i%@ 10%& ()-5CEC oVt X<? @ 1d & ()-5-q \Ep$ &°10%& ()-5@

10948 2S2 @ 10% 5 N 5@

1094& 8 agéEﬁoig/#&'% 45@%03/%& (p)51cy 2 J’gl/#(’gicé)( 221‘5@’ l%ﬁ%‘é/é& ()-5@

10%48 ()-5@ 10%& ()-5@ 10%& () 5@ 10%#& () - 5@

10%t& ( )sE=EACEGECME RBs? aBy ADYEES (NleS@r 1O psib@re IOKHEYS ) - 5@

10%& ()-5@ 10%+&540 -5@ 10%& () S@WCOCPCQCRQV @O010%& ()-5@

10%& ()-5@ 10%& ()-5@ 10%& ()-5q \Ep$ RCVOWCXCYCZCMC CoG%O%#&@

10‘V§§ ()Alm@la FHgEesyy) AS@Alfo%e&Aé:& @@Gliso%f& Fop. gggrio’ﬁ}éﬁ&i‘bﬁ

10%8 ()-5@ 1098& ()-5_C CaCbCJehci CpT30%&@ 1098& ()-5@ 10%& ()-5@

109618 1 0 e ()
10%¢& 8”&@@ RS ﬁ%?ﬁ%f%%ﬁ%%o-%ﬁﬁoé 2 -5 "1 ()-5q \ Eps
SONC[ OOCCC 330%8@ @ 10%:& ()-5@ 10%& ()-5@ 10%& ()-5@ 10%& ()-5@

10%48 () vA @1l 0%EEAL) cHCRAGCESD RI0WE@® C1O%EE ()= 5@ AGUHES () - 5@
10%t& ()56@ 10%+&! () 5@5500%4& () - 5@ 10%&& () - 5CCCCCML_ 23694t @

10%4& ()-51q \E 10948 @ 10%t& () - 5CCCCCCCCpT80%@@ 10%t& () -5@
109%+&' 8@15@ Gf%ﬁ&cbﬁ Alf(()é%’*@ 15}@@130%1!& Tor- 5@ FieBre fijs5@ -
10%&' () - 5CCCCCCCCoB8%@ 10%#& () - 5(@° 10%& ()-5@ 109%%& ()-55@

10%#&' st 11 %t 0%t @@
10%¢& ()P%q@@%]%‘@féééo&i Qéﬁl%cﬁ%%% %%ﬁ%%ow& ()-5@
10%#&' ()-5@ 10%t& ()-5@ 10%#& ()-5@ 10%& ()-5@

10%#& () rRCREEGEE PR %A1 n1 09618y ) B @1l GU & y(s) vE1Bhr30%t8G() - 5@

10%5% ()-5@ 10988 ()-5@ 10%*&'60)-5CCDD D _?30%t@® 10%t& ()-5@

10%&' ()-5@ 10%t& ()-5@ 10%t& ()-5@ 10%t& ()-5@ 10%t& ()-5 DDD

DDx V6_ ?30%%¢ {51 POl { Lv5 @ Y1095 &t ) TyB @hr1 008 &) S ALEpY sDEDDDDDDp T80%@
10%#& ()-5@140%& () - 5 @ 16%t& ()-5@ 10%t&90)-5@ 10%t& () 5@

ot s SRS g G e =0

0%#& () -5908&D) D- DLDNN. stoc%@ 108 ()-5@ 10%:& ()-5@ 1638 ()-5q \ Ep$
1D5D9D=DARERL D 280%U@ clO%@, L0948, (N1=5@0 L9V s( ¥ab @ oLOM#81() - 5@

10%& ()-5@ 10%& () <3@ 10%*& () - 51 DMDUDYD| DaD_?80%@s 10%@

10%60 ()-5@ 10%& ()-5@ 10%& ()-5@ 10%& ()-5@ 10%& ()-5@

109%+& () 1 5aBedi ApDKOMES? S0ME 1 1 094&a)) VL GlY Hpd @e T0%RY Peb@

109%*& () - 5SkDoDpDyDr DsDWDxDoCB0%@ 109%#& ()-5@ 10%t& ()-5@ 10%& ()-5@
10%& ()-5@ 10%& ()-5@ 10%*& ()-5@ 10%¢#& () - 5xDyDzD{ DDDDDpT80%@
10%t& ()-5@ 10%t& ()-5@ 10%t& ()-5@g710%& ()-5@ 10%t& ()-5@

10%& ()-5@ 10%& ()- SDDDDDR6pTS0%@ 10%*& ()-5-q \Ep$ @ 10%& ()-5@
109%t& () - 5DDDDDDD_?80%@ @ 10%!& ()-5@ 10%& ()-5@ 10%& ()-5@
109& ()-5@ 10%& ()-5@ 10%& ()-5DDDDDDD_?80%@ @ 10%:& ()-5@

A PNAZIT T A PNAZIT AT A NN ZIT T = ENENENSESISN 2™ A 77N



\ Ep$ EEEEEEE ?80%@ @ 10%t& ()-5@ 10%t& ()-5@ 10%t& ()-5@ 10%& ()-5@
109%& ()-5@ 10%t& ()- S5EEEEEEE ?80%t@ @ 10%t& ()-5@ 10%& ()-5@

109%& ()-5@ 10%& ()-5@ 10%& ()-5@ 10%¢t& ()- S5EEEEEML_?80%@

10%& ()-51q \Ep$ @ 10%t& ()-5@ 10%t& ()- SEEEEEFFFpT40%t@ 10%& ()-5@
10%&' ()-5@ 10%&e0)-5@ 10%& () 6@ 10%t& ()-5@ 610%t& ()-5@
10%t& () - 5FFFFF FFFpT80%t@ 10%t& ()-5@ 10%t& ()-5@ 10%t& ()-5@

109%+8' ( )rnb @l 09H&16) 6 H@Asd ONEEAL) SE@VL0VHE Aeh - BRFFFFVBE TS0 @

10%& ()-5q \EF$5 @ 10%#& () - 5@800%¢& () - 5FFF! FO89) F- F_280%t@ 10%t& ()-5@
1098 ()-5@ 10%t& () - 1094t& ( 21 5@ 10968 ( .

109%t& ( Ars- ?Ilq:i“ngl’—AsPAii‘EF T’fgob @219 &) Y5t %O%P&Sﬁ e ihuwe ()-5@
10%& () -5@°%10%& ()-5@ 109%& () - 5EFI FMFQFUR 280%@ 10%t& () - 5@

]_OW#& () r 0L &GL( Sé@Se]rO?#ég‘G(l Met Phe Glu

@ ()Tr%ﬁt?#%?t?\ré)i‘@]*é T0%4& ()-5@ 10%F& ()-5@ 1896:& ()-5q \Ep$
\F] ’\F FcFdFeFf FpT80%t@ 10%t& ()-5@ 10%t& ()-5@ 10%t& ()-5- @
10%4&' ()35 @nd Q% &ido) &oy@r13006680¢) 1o @ATLD Y& 1(e)i- BT FGEK FirEnEhdoFs FpT40%+ @
10%#& ()-5@ 10%t& ()I5@ 10%t& ()-5- @3010%t& ()-5@ 10%%& ()-5@
10%#& ()-5@ 10%*& ()-5sFt FUFyF} Fr RRpT40%t@ 10%t& ()-5@ 10%t& ()-5@
10%& ()1BgAsERde ) ERFEFFF 22409480 10%& ()-5@ 10%t& ()-5@ 10%t& ()-5@
10%t& ()-5@ 10%t&19-5@ 10%t& ()-SFFFFFFF_240%t@ @ 10%t& ()-5@
10%#& ()-5@ 10%t& ()-5@ 10%t& ()-5@ 10%t& ()-5@
1094#& ()< FEEFEFML_?40%@ 10%t& ()-51q \Ep$ @ 10%t& ()-5@
10%4% 2 Fi;'gﬁFFpTSOfV#@ 10%t& ()-5@ 10%t& ()-5@ 10%t&' ()-5@
0%#& ()@@ hO%#& ()-5@ 10%& ()-5@ 10%t& () - 5FFFFFFFFpT80%t@o
1098 ()<A@ HRYHE )ia5@1i10%#& ()-5@ 10%#& ()-5@ 10%t&' ()-5@
10%+& ()-5@ 10%t& ()-S5FFFFFQLpT80%t@ 10%t& ()-5q \Ep$ @ 10%*& ()-5(@
109%#t& ()<BPFFFFFFFt X<0%t@ 10%t& ()-5@ 10%t& ()-5@ 10%t& ()-5@
109488 ()<:§ %%&é 5@ 10%t& ()-5@ 10%t& () - 5FFFFFFFFt X<0%t@

i

10%t& ()3BE@& 109882

1o (1550 ST SRR SR 10 e e & 10ee ()- 5@
10%1& ( )SBEEE ><0%t@ 10%:& ()-5@ 10%#& ()-5@ 10%& ()-5@

10%5% ()< b@® 49%& ()-5@ 10%& ()-5FGG GOGG ?<0%@ 10%& ()-5@
10%F& () ata@cdl&ebJcca@a HOW R ch) g S gd0MHE’ dath@ttt agttgaatty 60
10%¢& () 2 EHgE6: GG Ps0U @9 b@%a&&a(a)it BER 0109 {JIcH@ t kO FRRFI5@! 20
10948 () 9@ cAOM&E¢IIB@Da FOIHE: 5&@6 g e;*@ccaava i@%f&'t g51

109448, ()ga@a&%&aﬂcaé @9 FOUFaLY C t#G‘ gL

10%R ()2%@? % 9 a gi 7#8 gtﬁ% %

10%8! ()¢ B%f% @t i’%b%ﬁg 102 () - 5@
10%#& () 5 J&"g 4 g cge attaacactc 480

10%& () g@ Qtti@ glmf#&a(a) <5@ggtQe# & 10) - 5q \ Ep$
K ﬁc@@&_g’@@%#&@c@g W#&a(g):t E@Jg&ﬂ%& §) @ t JoD YL (X cB@600

10%1&' () o&x@x 93084t &a ¢Jt-F@a LAY (opc 5By Cki3e6s SNEe2 2BOWHEB@IL 0L () -5@
1094/&' () 98@n A DIB&" 632 B@I mwext(gycaa@cgm@m& gaa@cac ggcagecget 720
10%#& ()CS‘{E@%HV[E‘WW# CHO9GRICY % get 780

cB0Y8 )35 Cg% %s S

100/ tiﬁ%ﬁc g f g‘é% @* gg
109618 () 5 igt/ﬁé ibcteé LI00A o) -
0%#& ()a % éac %# 4dct28aa E\Q$cc@cg:190/ﬁ)&0() 5@

) &@gca%&géagts@gaw&t(t)a%@uo
0%#&9 ( ) e5@gcﬂ;@%¢&g¢9a&@t W&g(c)ae&@@@@@@@g?s@%@acl@wggg(c)gas@zoo
10%t&' () 95@actBsst&abyadn@c 11OM (P 5@2 228948 (9B EFcaa aaactgtate 1260
10%& ()agw@@@mwgﬁow&aﬁcts@ctfewi@% yt@@gaim/#&g t%‘@ 1320
109%4#& ()gs@ccm%&c 2@ 10% a5€é@8@ %zso

109%# ()98 f%# ¢ ) 9#4.4) 5@
LagE =i %%ﬁ ﬁg@%&@i?ﬁ i Eg;gg
2..50] tthJ& o ©O Cgigg@% a&ﬁﬂsﬂ" e pASHAUED 1680

10%#& () =g@ack

109%#& ()'g @aag(#é’g )t @yt 1088 { Qo S Arkep St dd Hh'ﬂrﬂ'd]dbbba?&(&%(@tgl@%@ﬂo
1096460 () ab@atLOY# & och e D@ a 109Gt {Joc5@cat 0oy €} cd@gd O%LE(IFBE@ 1800
10%#&' () 2bad9dd) Bk HHB D14 o2 SONEY < AV WD 2 2B WHE Y PR -2 09pgCE)aBEF 1860
10%t& ()-5@ 10%& ()-5@ 10%& ()-5@ 10%#& () - 59H=HAHBHCHML ?80%0
109#& ()-51q \Ep$ @ 10%#& ()-5@ 10%t& () - 5CHGHHHI HI HKHOHPHo O30 %@
10%#& ()-5@ 10%#& ()-5@ 10%t& ()-5@940%t& ()-5@ 10%t& ()-5@

10%t& ()-5@ 10%t& () - 5SPHOHRHSHWHXHYHZHpT80%® 10%#& ()-5@ 10%t& ()-5@
10%t& ()-5@ 10%#& ()-5@ 10%#& ()-5@ 10%t& ()-5@

10%t& ()-5ZH[ H H HaHRGpT80°/(@ 100/#& ()-5- q \Ep$ @ 100/#& () 5@

A PNAZIT T T /NN 7™\ A PNAZIT T A NN ZIT AT A INAZIT Y £\ — o~

()




GRL09DHE () - SS! 10%RDH&S' ()-+jjjj AKkk|[:uT310 9 /6 &10%DH0& ()- 6
8X10YRDH&S' ()- &LOYEDH&& ()- 9Z 10%&DH&&' ()-: 9Z 109&&& ()-:
p&LOYRDH&S' ()- KH I | mmv] [:uT310 9 9 $10% DH) & ()-f 9 $109RI&& () - f
f-1098DH&& ()- L-10%&' ()- &L0YRDH&S ()- &10Y&DH&&' ()- Vrmmmiznnn|[:uT310
9 9y210%tb§dscoch- t Jat t ORDESE gt tad 80t UK alapt 9gcat G URIDHES ()R- 1920
D&* 109Dt& chact’t, cARUYBHE A -t cralgoogo eeaa] dahitdl 1A 9 ¢ CRdH &1 ORBHEIBEDHE0
—1ocy&o#&&t@egg@c1@@4&@#wq Faa B LDIDHAL{IFCCEO TOYROHAQR! (Jatttttgat 2040
5109 D#t 2& @} 23556 pY PFCNAM@:GEGG(&&HID@)&C#&W )ansgagtﬂemﬁ&aggatCpgigfb/a#& () -
& 10%#&9(0)333@0109&%&9 at ssem%w %gsgg ate

cc

10(yd_208{d'#%c Eg@agcy%W&i# g(fg:?é:aaaa gga a ggc@iagaaﬁ.j ;@225@ gao%ég& ()

€ t .acagga ttaaagttgt gaaggaaata 23

100 B?Oc gai % gi@t‘%&%&fé B bR T e s 23 BR AR (00 5. y#10%
& gac acgtcttagg tcgcctgatt 2460

y#lo%i a@):taa%c}/#dﬁ%%#&c( )agaﬁz&,ay#ﬂ(l%#&g(t):a b Y0 e alcy e hy PHADUAHE () -
$; cq?] ! swéqaariaqSennba Nkl @at a8 OPM &9 €JadaBe @x&%&;&%(?adﬁggttt 2580

c ’>] | v#, aab08MAIER () tCcB8Lydal GPdIa'at It 'BoysER0%E #&2ER 9IS %f&ﬁg ? #Ht XNA410

y#1owa#t&:o(a)ttt1$lgy#1m-#xsf( )crgcyay#&*e%ﬂ#&ct{c)tggy%ﬂ#i{e@@ﬁ&a‘(ac $, y# 6%#&' O)-'$

y#l /&#& 0O-'%, y#lof%i#& ()-'%$*qg+q, quOqPqqu PONA4L, y#10%#& () -'$, y#10%#&

ocy f& ()-' $& y#10%#8& ()-' $, y#10%#& ()-'$;
cq’>] ! V#p qwqquONA41 y#lO‘Vd.#& ()-'$, y#1094#& ()-'$
cq'>] |V, Y. $, y#10%A#8&' () $, y#10%#&' () -' $q00gooat XNA4L, y#10%d #&

y#gpl%i#gg&}gerl&ﬂé#;gf@#& ()-'$, y#1094#& ()-' $, y#L100H& ()-' $, yH100AH#&
() S, y#109A#& () - $9qqqqqql PANAGL, y#1004#& ()-' $, y#100AH#& () -' $& y#109AHE&
()= $&, y#AOMLAE ()-' B, y#100A#& ()-' $;
cq?] ! v#qqmqqqmwmm Y#L0%L#& ()-" $, y#L0%WH#& () -
cq?] | v#, FARPOVAHR (P13, y#1094#& () - ', y#10%d#& () $qqqqqqq_?NA41, yH#H109d #&
() ‘% y#’i%)%#%{m(f)“%dwm@)ﬂ?&&e(ﬁ ge 1 B%4 #& ()-"$, y#10%A#& () -' $, #1004 #E&
$qqq lf f NA, y#10%1#& (O)-'$, y#10%1#& ()-"$, y#1004#& ()-'$, #10%1#& ()-
$ y#lo"/igﬁ[ﬂ(l Hf’% 995 lg#;ﬁfs it vralergfc@%g\lpx 1006 #8& (Do M%l@o/a#& ()-
cq?] ! v#, y#ilof%i#& 0% #& O-'$%: rErE:([rfrqr ur _?N, y#lO%
1#, y30L.0%A#&! () -3, y#10%1#& () '3, y#LO%HE ()-' $, y#LO%MHE () -' $, y#LOMHE () -
' $, #1068 165 - VAUPYS Wspr IIehISlq.N qa#lm%#&u (Asn’ &y#&ﬁ%ﬁé&i(% A8, y#109%d#& () -
$, y#10%#& ()-'$, y#I004#& ()
cqg?]'v#rrrrrrrcG N, y#10%d# éﬁ #10%1#& 1
cq?] 1 y#, Yot o Y )Z\S“$’a§#%\0/ %LT(“)r ke ﬁ#io‘f? #%f )“spﬁfﬁ FPEd I8N, y#10%A#, y#10
VAHE ) - $, y#100AHE ()-' $, y#10%#H& ()- 3, y#lO‘V«i#& 0)-" $, y#1004#& ()-'$, y#10
Zi#f‘) ()$T§§%%§s%§agb(ﬂpyﬂso%;#8&@ oS NEIQUEE (ko' Sy#IPUWHE ()-' S, y#10%
y# 55 60
cq?] ! v#3s>sl sl\/lstCBZscG N, y#1094#& () -'$, y#10%4#& ()-'$;
CQ?] 40#, yid GHEHEY( rn YerHADIBHE. (Y- L85 PHAOKIHELS PebSlsespsfisss 2N, y#lO‘%i#,
y#1094#& 63-' $, y#1094#& ()70 $, y#10°/<1#& ()-'7, y#109d#&! () ' $IPH10%HE () -
y#lof%i#& g) $ssssssshH( N, z#lof%i#& '$ y#lof%i# éﬁ #10%1#& O-'89, #10
vang ()-* f#fo%]#&l(‘)ﬂl%‘? 4 IPF Vi %Jssy %d@ﬁ y%&dfy #%Yr(f V#1094 #8& () -
cq?] } %/# y#100a#8 () - $,84#100a#8 () - 094 #& ()-' $sst
tt#t #10% 0 # Ve VHELOYA# §ok )iy S, YHLOYLHE () -
'3, y#1o%f#§ éj)q’ é‘@ %%o%/ #gﬁ’%g\’ l$9)6 %gﬁ%%& ﬁ‘h( N;yﬁip%#& 0)-" $, y#1094#&
()-"$, y#1004#& ()-'$, y#10%#& () $ yH#H109d#8&' () -
cq?] ! v#UG1t kiyat pﬁqt\daHCﬁWAy#m%ﬂ.ﬁ&' sér 'ﬁ;ry#ﬂrow#&:e@) al#Glu Asn
cq?] BO#, y#L00A#&IY) -' $, y#10%#E& 120" S, y#10°/<1#& ()1,25$| tttettt 2N y#109%#, y#1
0%A#& ()-' $, y#109A#& f\% $, y#1094.#8&' () - 0%/#100/&#& ()-8 y #1004 #8& () '$, y#l
00 #& () Thethst Bex H’ﬂ(l Ry BODAIAY PO L§U \ARORREHEL D )Lougt iﬁ#feﬁ/&“%y@ ()-'$, y#1094#
& ()-'$, y#109%%& ()-' $: cq?] ! V¥#Pttt uuucG N, y#106 #& ( ) $, y#1004#& ()-' $;

ﬁéiaﬁ/ﬁé%‘)““l#%)%% L LI, T A s

L YH#10%A#& () -' $I uJuKuVuaul uwuhH( N, y#109d#& () -' $, y#10%A#& ()-' $, y#10%4#& ()

-8, y#lO‘Zdﬁé&';J(y) 'S'e$,$é#1@f@.%&'y (I)y'sI #t Phe Glu Ser Thr Tyr Arg Gly Ala

cq?] ! v#éwuuuuuuucG N, y#1AH#&' ()-'$, y#109#& ()-' $; 175

cq?] 60#, y#10%4#& ()-'$, y#L0%#& ()-'$, y#10%#&' () -' $Suuuuuuu_2?N, y#10%d#, y#10
VA#& () - ' WsyRI0YeH@le) Il Loy 10 &R (hr M2y BI0PEREENE) 618 Spr109a#& () -' $, y#10
vd#& ()-' SuuuuuuvhH(N, y#100%4#& ()-'$, y#10%#& ()-'$, y#1004#& ()-'$, y#10%4#&
"()-'$, y#L0% A& ()-'$;cq?]! vavvv! v vHv. veG N, y#L0%#& () -'$, y#L0%W#& ()-' $;

cq?] | v#, y#109%A#& ()-'$, y#10%#& ()-' $, pe#10%#& ()-' $. vOvDvOvZvevj v_?N, y#10%
1#, y#1004#8& ()-'$, y#1094#& ()-'$, y#1004#& ()-'$, y#10%#& ()-' $, y#1004#& () -

', y#109%d#& ()-' $j vkvnvyvvvvhH( N, y#10%4#& ()-'$, y#1004#& ()-'$, y#10%4#& () -

'S, yH#1094#& ()-'$, y#10%AH#& ()-' $;

11 A I~NNZA 11 651 £ \ "



Jlc#, f#1094#8& ()-), f#109%A#& ()-), f #10%A#& ()-)

+6ALW _2J, f #10%d#, f #10%4#& ()-), f #10%d#& ()-), f #10%d#& ()-), f #10%d#& ()-), f
#1094#& ()-), f#109%d#& ()-)\]"i thH(J, f #10%4#& ()-), f #10%4#& ()-), f #10%A#& ()
=), F#10%A#& ()-), f #10%A#& ()-); cOm J! c#cG J, f #10%d#& ()-), f #10%d#& ()-); cOm
Jlic#, f#1094#& ()-)1d0#10%#&' ()-), f #B8YA#& ()-) _?J, f #30%#, f #10%d#& ()-), f#1
0%A#& ()-), f#1004#& ()-), f#1004#& ()-), f #1004#& ()-), f #10%A#& ()-)hH(J, f #10
WLHE () -QLyf ELOURHSLL) G)y ML OBV S e}, Asbl 084 80 (H1d) GRWIGAAMR () -) : cOm
ch#)49 FcG J,1PB10%A#& ()-), f #2004#& ()-); cOm 205

IV cH#5F #109%4#8 () -), f #1004 #& ()-), F#1094#8 () - F%o ﬁ f #1094 #, f #10%4#& ()
Y, f#1o%‘11#&"§§ «%alf%fo%%éfa(l) s 154 0o FL3 Menroty Ee(%ef)GJfL#locm#& ()-) hK(
J, f #1004 #& ¢ f#10944& ()-32F #100a#8 ()-), f& 094 #& ()-), f#10%#& ()-);cOm
Il c#cG I, f # WLH& cEam r Ala Ala

31 ctf #10% é%/ %ﬁ h% #)1"6%/%% ( )i% ﬁ)llow#&zé‘é VN Bbois, filovane ()-), f#1
0%1#& ()~ f#10%1#& ()-), F#10%4#& ()-), f#10%1#& ()-), f#10%#& ()-)$/: EhH(J,
f#1ocy<1#&,>(s) a)a Tt BORBHRL £ )iy, Al O #&a(31r) ol # 2O Lys)A#A09A#& ()-); cOm
JI C#EP[ ~abntG J, f #10%@#& ()-), f #10%d#82%0) - ) ; cOm 255

IV c#, F#1094#8& ()-), f #1004#& ()-), f #1094#& ()-) mxgGQ, f #1094#& ()-), f #1004 4#&
()- )W#lﬂ@%#&v (A)la)P#O#%m/aP#& {ug flwmw&w&ciy rf%ﬁ%%ﬁ&“@) G}Uf#low#& 0)-)
P4J, f, f#1004#& ()-3°% #100a#& ()-), feR00a#& ()-), f#1894#& ()-), f #100a#& () -

|
)
J?CO#:'#n I‘];#(i ag f‘g}o‘/dl#%g/ﬁfé %? 1%{&3%6(}&})& ?%ﬂyxgyg FTHRAMT ) | f #10%a & (Zl

-), f#10%4#&' () 2) f#100/<1#& () - f#100/<1#& ()-), F#10%#& ()-), f#100/<1#& ()-)IP
J, f#10%#& b)a mbHANYASS d1k- au&y 40 Q¥ #6a )ua ENEHEOVEHE K Yy #1094 #E& ()-) ;
cOm J! c#pT4de6 #10%A#& ()-), f #LD%WH& () -); cOM300
Jic#, f#10%A#&' ()-), f#100A#&' ()-), F#100A#&' ()-)tXJ, f#10%A#&' ()-), f #10%A#8&" ()

JY), £ #1098¥&TEY Deuf G06a v /al) Cys e Gopsiey 1Y Gve1008 &0 (Jer) Ly#1004#8 () -) | P4
3, f #9043 ()-) f#1ocy<1#&3( -) & f #1094 #& (P! g& f#10944& () - P24 #100a#8 ()-):

S B SR BRI S s o e

t XJ, f #1094 #& () - f#100/<1#& ()-), f#10%H#& ()-), f #1094 #&' (3) ), f#10%4#& ()-), f
#10%1)#& I(J)a )%srfl %]lg%if&&Lflé T)yr Pro Glu Pro Glu Leu Asp Ile Asp Met Leun

| PAJ, f #109%4#& () - 340 #1094 #& ()-) & FHBL0WHE ()-) & f BEOUAHE ()-), f #10%#&' ()
-):cOm J! c#! " #$Y&MpTAJ, f #1094 #8&' () -), f #10%4#& ()-); cOm

I\ c#, f #1098 A% () L 2OOAGHSE (9L Y2t £ro0RRLEY -HNNERORSY XBUf HI0%d#8' ()-), f #10
W#& ()-), f #109%PR& ()-), f#100d#8°¢)-), f#10%1#& (?65) f#1094#& ()-), f #1094 #&'

Wobare ?ﬂ)yi4 EE e, f’}”gs:%gfcf‘%)ﬁpgﬁl%? b % %g‘g%(%})y) ?‘f#m%l#& 0-).1

J! c#, f#10%1#& ()-), F#109%4#& ()-), f#109%#& () - )pTJ f#1094#&' ()-), f #1094 #&' ()
-), f #10%4HE& .60 -Bspf HADUAH & i6) rou GHIOAA#&e A Lo 1 LOPA #&y (Asp) Aiﬂlovﬁ#& ()-)hH,
J, fHI0%A#R ()-), f #10%A#& 90- ), f #1094 #& () 3p5f #1004 #&' ()-), 8¢#10%#& ()-); cOm

JIC#K/J f #109d#& ()-); cOm

J1 c#, f #1094 884 (9ln) A 2OOMBEE' THr F1F #6100ARLYY -lef wallo%#gz’r(s) LygK/ , f #1094 #& ()
-), F#10%#& ()-), f #1094%& ()-), F#109A#&q) -), f #109%4#& (4%°), F#10%#& ()-), T #
0%

IPO/fst #1%%&&? 12 % % bovane )L ot Pof AT 0/&%&“(“5 o B IR RETE) T3S f 100k ()-);

cOm J! c#kK/ / | f#1ocyé & ()-), f#1004#&()-): cOm

I cH) , f HLOYEHE! s in)o fnttd O%H# &  hsp , JH 10U E&y (A1) Ll Ah#LQMAHEs () - ), f, f #10%4#
& ()-), f#10%#& ) - ), f #1094 #&' (pn4), F #109A#& () -) 4H#109%#& () -), fF#10%#& () -
50

@BN PO/ GTH#YBYARE §)v F.y$ AXGURHEILY i, 611 OULIRY( )19 &LE#I0AHE () -) , T #10%44&
“()-): cOm JUBENbcdefi kO /, f #4TA#& ()-), f #10%B8& ()-)); cOm

J1 i, f #1094 ( f #1094 4#8& () - f #1048 mgp | P/ f#109A#& ()-), f#1

00/<1# 0O #ﬁ‘id%}&g#%%“()"a} ?&56%)%#%4 B © Y#j?i_’/@)&% SP#79 é{%g‘ ()-), f#10%4#&
st u'A gFo% 91004& () 109 #q & () ~(° Ly210%& () -

L0 () cyf HAOWEL) ol aQm ILCELY ZIOTOMES, JOWEL ) 25%a:

10%:&’ () - B10%( 104105 73Do%& () 109685 ) 1008 ()4 pT4501S 10%& ()-5S

109%+& ()-5S 109%& () - 28 10068 ()-5S 10%& ()-5S 10%& ()-5S

10%0 () vEpTep oS LOYAMERH (Hsn56Lul 094 &irg) PIESAIH MR {)e St 10U ) - 5S

1094&' ()-5S 10%t& £)05S 109%& ()- 5rW8pT8>91S 10%#&' G}05S 10%& () -5qw M S

S 10%& ()-5 $_?8>91S 10%#& ()-5S 10%#& ()-5S 10%#& ()-5S 10%& ()-5S

109%+& ()-5S 10%& ()-5%(, 048< ?8>91S 10%*& ()-5S 10%*& ()-5S 10%& ()-5S

10%#& ()-5S 10%t& ()-5S 10%& ()-5<@khp _?8>qw M} S S 10%#& () - 5S

1096& ()-5S 10%& () -5 JKOPQRSpT8>qS 10%F& ()-5S 10%t& ()-5S 10%& ()-5S

109%+& ()-5S 10%*& ()-5S 10%*& ()-5S 10%*& () - 5SWKYZ[  oCB>qS 109%*& ()-5(S

1096& ()-5S 10%& ()-55S 10%& ()-55S 10%& ()-5S 1004& ()-5(S

A PNAZIT T A NN ZIT O



M} S S 10%t& ()-5S 10%t&' ()-50080%8 10%t& ()-5S 10%t& ()-5S 10%t& ()-5S
10%t& ()-5S 10%#&' ()-5S 10%¢& ()-5S 10%t& ()-5pT80%S 10%#& ()-5S

10%t& ()-5S 10%#&' ()-5S 10%#& ()-5S 10%t& ()-5S 10%t& ()-5S

10%t& () - 5R6pT80%S 10%#&' ()-5-qw M S S 10%t&' ()-5S 10%t& ()-5_?80%8 S
10%t& ()-5S 10%t& ()-5S 10%t& ()-5S 10%t& ()-5S 10%t& ()-5S

10%t& ()rh_ PROVBrSVAI0ES (J1- BS: FOVHE)s( B BspOVEEVE) - 7S TOYEEL () - 5S

10%t& ()-5S 10%1&' ()-5_?80%8 S EAY%#& ()-5S 10%t&5Ly-5S 10%t& ()-5S

109%4€ () -5S5 1096:& () -55 109%& ()-5 rV:S 109& ()5S 10%& ()-55 L0%:& ()-5S
10%& ()BEBqElwALS dontls fe‘v/#&'S@l-usérq@%%g%ga T8 P8R VEY - 5- S

10%#&' () - 5S°30%t& ()-5S 10%#&°1)-5S 10%t& () -5 pT40%+& S 10%t& ()-5S

109%t& (). 5- 0#& () -5S 10%& (J).-5S 10%& ()+5S. 109%¢t& () -

Toviee ()28 T8 o Ph IR A OO T) B bl 15 B 19t Roqw W) S +/ 37
?2C_HO%&SS 10%#&' () -5S 10%*& ()-5S 10%#& ()-5S 10%t& ()-5S 10%t& ()-5S
10%#&' ()5 eCRKORNy, P40%H &S5 11004 &sb) aRSclPWEe’ {)e TBu 10U RSH LyES 10%#&' () -5S
109%t& ()-5S 10%t& () - 5BscdeML_?40%#S 1694& ()-51qw Mt} S5 10%#&' () -5S
10%t& () - 5ef ghl MopT80%#SS 10%*& ()-5S 10%#& ()-5S 10%*& ()-5S 10%#& ()-5S
10948 ()GBSME0WE Thr BSn1VRE &Y ¢ JLiSoptauvik |F 4028 S1T0P%& LY V8BS 10%+& () - 5S
10%3& ()-5S 10%t& g 05S 10%#& ()-5°8%0%t&' ()-5S 10%&Y) - 5| } ~V6pT40%:tS

109%4&' ()-5qw. MBS S 10Q%t& () -5S 10%t&' (): 5..240%S. 109%4& () -5S 10%t& ()-5S
109%44& ()@@3%% %’i “i‘%%&*‘f)gggsf%o%kﬁ?)s- gl_‘bzgg/#ésf&%éﬁf‘) _5S
109%+& ()-5S 10%F& ()-5S 10%*& ()-5S 10%#& ()-5S T094& ()-5_?40%¢S

10959 ()aBScl0%E £)s 5921008 §)ryBSnlOWE Hk- BS h0Ye o VabS1e

109%#&' ()-5r ¥10?40%FS 109%+&' ()615S 10%& ()-5S 4004& ()-5qw M S 0CBO%#S
109%*& ()-5S 10%*& ()-5S 10%*& ()-5S 10%*& ()-5SS 10%*& ()-5S 10%*& ()-5S
10%+& () PSpTBOYEES ADIGIR( ThisSel (RHESYY VS ARFHes (Vpl 5@3&@%%) -5S

1098 ()6HS 109%+& ()-5S 1698& () - 5r R2pT80%AS 10%t&' ()-5S 1098& () -5S

10%#R ()-5qw ME S _280%iSS 10%#& ()-5S.10%& ()-5S 10%t& ().-5S 10%t& ()-5S
109%4#& ()leJsLiﬁwiF&' [GE %*gsﬁ%téér %ﬂ%&%ﬁ( )g.ygsﬁfoﬁ iéf)s-%]é‘ gg‘é/#’&e( ) - 5S

10%:& ()-5S 10%&' ()-55°10%t& ()-5 ! ML 380%S 1098 ()-blgw M S S

1096& () pRSTIQUE 6] s Hor8is a.r?m%% B0%65&( b1 53, 400668'() 5 10%& () - 55
10%H8% ()-5S 10%#& 6o 5S 109%& () - 5S6dD%t& ()-5.70126F8pTB0%S 10%+& () - 5S
109%+& ()-5S 10%*& ()-5S 10%*& ()-5S 10%*& ()-5S 10%*& ()-5S 10%*& ()- 589: ;
>\V6pT80%6E TOBYS( Y6 WeMERS ASp TIEL Y JThE S 11004R, 1Lk - Bbe? @BCEDE X<0%4:S

109%&' ()-5S 1097 ()-5S 10%*& ()889S 10%H& ()-5S K¥E%t& ()-5S 10%t& ()-5S
10948’ () - 5EFGH JKLt X<0%#S_109%t& () - 5S 10%% (159,100 () -5S 10%&' () -5S
10% ()%S%EW&% EyY 58 10988 1) SLIMEOPY  XE0THS “Tookg (Y2 5:%w Mi S S
109%&' ()-5S°10%& ()-5PTX\ " dh ?<0%S 10%& ()-5S 10%:& ()-5S 10%t& ()-5S
1096& () zBS110% (ke %ﬁylgoﬁ&fs%)méhkpé lop, 2SQUES, HQURA J155:L0%H& () - 5S
109%& ()76S 10%F& () -5S 164& ()-5S 10%F& {)s-5_?<09%#S 10%4&20) - 5S

10%:8 ()-5S 10%*& ()-5S 10%*& ()-5S 10%*& ()-5S 10%*& () - 5r R6_?<0%¢+S
109%& () P5SHIEYM& G}y B38ulBe4&1E)GCIHqUeIVIALS IS0 Tal0MRELEY -BS 10%#& () - 5S
109%4&' ()-5-S 10%& ()-BS 10%& ()-5S 1098& ()-5S 10%t& (P2 5pT40%:S

10%#&' ()-5S 109%& ()-5S 10%t& é)-5-s 10%48& (g)-5s 1094& () -5S 10%t& ()-5S
10%4& () T'57 RIPTHIOM S T60E Q)8 S Tobg 05 - B8 T0967&" ( 5 N¥PS  24004SS
10%f& ()-5S 10%*& ()-5S 10%*& ()-5S 1TO%& ()-5S 10%H& () - 5S

10%#& () o, 24 ‘VggLQQ%ﬁ&' g 295 100 fed JseP St LOMEE Mok - &3 FAY8E () - 5S

10%&' ()-5S 10%& () - 5ML_7409%S 1604& () - 5Iqw Mi-$5S 10%& () - 5S

109%+& () - 5pT80%FSS 109%+& ()-5S 10%*& ()-5S 10%*& ()-5S 10%*& () - 5S

10948 ( ) 1 5S PhAYEARE (1) e 5511094:&1() IspEB0 WSSO0 Hik- 515 T0945&'e( ) - 5S

10%#&' () - 5S 710%& ()-5S 10%*&76) - 5S 10%¢& () - 380 10%+& ()-5 QbpT80%HS
109%&' ()-5qw MES S 10%t& ()-5(S 10%t& () -5# 280%tS 1S 10%#&' ()-5S

10%t&' () Y&s 1169 C’?ls%nlg%@e)g@s-’*% & -?81”-5’50 fd‘?#%?’s()IJS'P%fSB?;?_?BOW#S 1S
10968 () 155 109%& ()-5S 1098& ()-5S 10%& (F-5S 10%& ()-5S

10%£& () 352 2809 S, 10%4& {)s %8 (Lo 0%4#&' () -5S 10%t& ()-5S
1098 ()-P’gsg%c%?e? %éf%q%‘%%ﬁsﬁ’)log/g%ﬁfé% Lapae (@%%o@g&' ()-5S

109%+& ()-5qw M# S TXYZ[\ aoCBO%&S 10%F& ()-5S 10%*& ()-5S 10%t& ()-5S
10%+&' () 55T 1096 P - HS LOLHE: (Jrb Syd 048 dr) PhahedhidpTI0WKS 10%t& () -5S
10980 () - 5S 109%& BRe5S 10%4& () - 5S81DYHE ()-5S 10983 ) - 5S

10%#&' ()-5j knrvnN. pT30%5 10%¢& ()-5S 10%t& ()-5S 10%t& ()-5qw M} S

vz~ _?30%5 10%5 109%t& ()-5S 10%t& ()-5S 10%t& ()-5S 10%t& ()-5S 10%t& ()-5S
109%#& ()-5_?309%8 1096 10%*& ()-5S 10%*& ()-5S 10%*& ()-5S 10%#& ()-5S
109%t&' ()-5S 10%¢& ()-5ML_?30%8 10%t&' (Jy151qw M# S S 10%#& () - 5S

10%#&' () -5pT80YSS 10%t&' ()-5S 10%#&' ()-5S 10%#& ()-5S 10%t& ()-5S

109%+& ()-5S 10%*& ()-5S 10%*& () - 50080968 10%*& ()-5(S 10%*& ()-5S

109%+& ()-55S 10%#& ()-55S 10%#& ()-5S 10%*& ()-5(S 10%#& () - 5V: 0CBOYSS

A NI O v A NN ZIT AT ~ N ~ = NN NN TN N ~ N ~ A NN ZIT O — o~



10%#& ()-m ( " 110%t& ()- SWKYvU4/ 10%t& ()- 6F10%#c&' () -
W.10%4& () - L0#10#10# =10%+&' ()-( €9 10%#& ()-< or|[:vU4/ 10%t& ()-6 ?Y-
109% #l & ()-W &10%t& ()- D 10%t& ()- &S109%6#6& ()-( v&10%t& ()-r]  ~| Z9vU4/

t $& 10%& ()-!VS& 10% & ()- #10%& ()- fL- 10%t& ()- c910%t& ()-
910%#&A§£ EZ¥ VUL o(Bc10% -8 ryE 11631 10% #tR'( Yo F 61BRrE0%#0& () - F -

t $&! 109 & 10%& ()--1Z$& 109%& ()-S"|[: v/  @3.]|10%& ()-F
31@#&()F 31@#&()F 3.10%t& ()-F 3.10%t& ()-F . 10%#~& ()-F

|\ </ SoF AW B JLySTHA0MBE (- Soet LOYHAS( FlBS%#IO%i&IF) SipH#ou 104

=10%t&' () - &b0@\BC | Sg#10%t& {95

cY! d#Sg#10%t& () - Sg#10%t& () - Sg#lO%#& () - Sg#10 B\VXGNY,.?| Sg#109%+& ( Sg#
10%1&" ( MeSgHE0348, THY - Byt 1o0arr o FLod4 iO%P&A%( J%S#’%o%ééf ?(;)( i 0%#&,() gG | Sg

#109%t& @P5 Sg#10%t&' () - Sg;@ﬂé%#& () - Sg#10%4&
§§e %#ib&ﬁé 05 SGhiome () -
& (7 - Sg#

cY! g Sg#loo/#& g %
cY! Sgﬁf@o/&?& g
_?| Sg#10%#&' ( Sg#10%# 109%#t&' () - Sg#10%t&' () - Sg#10%#& () - Sg#lO%#& ()-Sg
#10%t&' () - (3>9G | Sg#10%t&' () - Sg#10%#& () Sg#10%#& () - Sg#10%#&' () -
cY! d#Sg#10%#& () ->I T_def C | Sg#10%+& () -
cY! d#Sg#10%t&' () - Sg#10%¢*& () - Sg#10%t&’ () Sg#10%#& () -fq| _?| Sg#10%t&' ( Sg#10%
#&' () - Sg#10%t& () - Sg#109%#& () - Sg#10%#& () - Sg#lO%#& () - Sg#10%#& ()-9gG | Sg#10
%t&' () - Sg#10%t& () - Sg#10%#& () - Sg#10%#& () -
cY! d#Sg#10%#&' () - C | Sg#10%t& () -;
cY! d#Sg#10%#&' () - Sg#10%t&' () - Sg#10%+& () - Sg#109%6#& () - $/: _?| Sg#10%#t&' ( Sg#10%
#&' () - Sg#10%t& () - Sg#10%#& () - Sg#10%#& () - Sg#10%#&' () - Sg#10%t&' () - : 2@ALWgG
'| Sg#10%t&' () - Sg#10%t&' () - Sg#10%#& () - Sg#10%#& () - ;
cY! d#Sg#10%#&' () - bnxC | Sg#10%t& () -;
cY! d#Sg#10%t&' () - Sg#10%t&' () - Sg#10%+& () - Sg#10%#& () - _?| Sg#10%#t&' ( Sg#10%#&
() - Sg#109%#& () - Sg#10%#&' () - Sg#10%t& () - Sg#10%#& () - Sg#10%#& () - gG | Sg#10%#&
“()-Sg#10%6#& () - Sg#10%#& () - Sg#10%#& () -; cY! d#Sg#10%t& () - C | Sg#10%+t& () -;
cY! d#Sg#10%#&' () - Sg#10%t&' () - Sg#10%t& () - Sg#10%#&' () -) 4?JU _?| Sg#10%#& ( Sg#
109%t&' () - Sg#10%t&' () - Sg#10%+&' () - Sg#10%#&' () - Sg#10%#& () - Sg#10%#&' () - " efgr}
gG | Sg#10%t&' () - Sg#10%6#&' () - Sg#10%#& () - Sg#10%#&' () - ;
cY! d#Sg#10%#&' () - C | Sg#10%t& () -;
cY! d#Sg#10%#&' () - Sg#10%t& () - Sg#L10%4& () - Sg#10%#& () - _?| Sg#10%#&' ( Sg#10%#&
() - Sg#109%#& () - Sg#10%t&' () - Sg#10%+& () - Sg#10%+#& () - Sg#10%#& () - gG | Sg#10%#&
"()-Sg#10%#& () - Sg#10%#& () - Sg#10%#t&' () -;
cY! d#Sg#10%t&' () -' 2=BCDC | Sg#10%t& () -;
cY! d#Sg#10%#&' () - Sg#10%t&' () - Sg#10%t&' () - Sg#10%¢#&' () - DOZep{ _?| Sg#10%#& ( Sg#
1096t&' () - Sg#10%t&' () - Sg#10%+& () - Sg#10%8#&' () - Sg#10%#& () - Sg#10%t&' () -9gG | Sg
#1096& () - Sg#10%#&' () - Sg#10%t&' () - Sg#10%t& () -;
cY! d#Sg#10%#&' () - C | Sg#10%t& () -;
cY! d#Sg#10%#&' () - Sg#10%#&' () - Sg#10%+&' () - Sg#L10%& () -
_?| Sg#10%t&' ( Sg#10%#& () - Sg#10%t&' () - Sg#10%t&' () - Sg#10%+& () - Sg#loo/#& ()-Sg
#10%#&' () - *5@G | Sg#10%+& () Sg#10%& () Sg#109%#& () - Sg#10%t&' () -
cY! d#Sg#10%#&' () - @Vaf gj C | Sg#10%#&' () -
cY! d#Sg#10%#&' () - Sg#10%t& () - Sg#10%6#& ()- Sg#10%#& () -j u_7?| Sg#10%+& ( Sg#10%t
& () - Sg#10%t&' () - Sg#10%t&' () - Sg#10%+& () - Sg#10%6#& () - Sg#10%#& () - gG | Sg#10%
#&' () - Sg#10%t& () - Sg#10%#& () - Sg#lO%#&' O-;
cY! d#Sg#10%#&' () - C | Sg#10%t&' () -
cY! d#Sg#10%#&' () - Sg#10%t&' () - Sg#loo/#& ()-Sg#10%#& () - (3>_7| Sg#10%+t& ( Sg#10%
#& () - Sg#10%#& () - Sg#10%#t&' () - Sg#10%t&' () - Sg#loo/#& () - Sg#10%#&' () - >CDEP[ f gG
"| Sg#10%#&' () - Sg#10%+&' () - Sg#10%#& () - Sg#10%#& () -
cY! d#Sg#10%#&' ()-fq| C | Sg#10%t& () -;
cY! d#Sg#10%#&' () - Sg#10%t&' () - Sg#10%t&' () - Sg#10%#&' () - gK+Sg#10%#&' () - Sg#10%#
& () - Sg#10%t&' () - Sg#10%t& () - Sg#10%+& () - Sg#10%#&' () - Sg#10%#&' () - pT8+SgSg#1
09%8& () - #Sg#10%8#&' () - #Sg#10%8#&' () - #Sg#10%#& () - Sg#10%#& () - ;
cY! d#pT4+Sg#10%+&' () - Sg#10%+& () - #;
cY! d#Sg#10%#& () - Sg#10%#&' () - Sg#10%#& () - t X+Sg#10%#& () - Sg#10%#& () - Sg#10%#
& () - Sg#10%t&' () - Sg#10%t&' () - Sg#10%+& () - Sg#10%6#& () - | PA+Sg#10%#& () - Sg#10%
#&' () - &Sg#10%#&' () - &Sg#10%#& () - Sg#10%#&' () - ;
cY! d#pT4+Sg#10%#& () - Sg#10%t&' () -;
cY! d#Sg#10%#& () - Sg#10%8#&' () - Sg#10%#& () - t X+Sg#10%#& () - Sg#10%#& () - Sg#10%#
& () - Sg#10%t&' () - Sg#10%t& () - Sg#10%¢#& %@ 7 Sg#10%#&' () -
hLO+Sg#10%#&' () - Sg#10%#& () - Sg#lO%#& ()-Sg#10%#& () - Sg#10%#& () -; cY! d#
pT4+Sg#10%#& () - Sg#10%#& () -
cYI d#Sg#lOO/#& () Sg#loo/#& () Sg#loo/#& () tX+Sg#10°/#& () Sg#loo/#& (0)- Sg#loo/#

4T A NN YT A NN T ..V T Y Y. v YT A NN



b8OvV9 PTX\ ' dh_?80%R#@EER 109R#& ()-s0@® 109R#& () - s0@@ 109%R#& () - s0@@

109R#& () -
109R#& () -
109R#& () -
109R#& () -
109R#& () -
109R#& () -
109RH#&
109R#&
109RH#&
109RH#&
109%
109R#&
109RH#&
109RH#&
109RH#&
109R#&
109RH#&
10928
109RH&
109R#&
100R#&
109RH#&
109RH#&
109R#&
1092
109%
109RH#&
109R#&
109RH#&
109RH#&
109RH#&
109R#&
109228
109RH#&
109RH#&
109R#&
109RH#&
109RH#&
109RH#&
1092#&
109R#&
109RH#&
109R#&
109R#&
109RH#&
109RH#&
109R#E
109
109R#&!

R¥Ro Ro

%2020202020202%@0202020202020@202020202020

()-
()-
()-
()-
() -
()-
()-
()-
()-
()-
()-
()-
()-
()-
()-
()-
()-
()-
() -
() -
()-
()-
()-
()-
()-
()-
()-
()-
()-
() -
()~
()-
()-
()-
()-
()-
()-
()-
()-
()-
()-
()-
()-
() -
() -
() -
) -

109R#& (

S0@@ 109R#& () - 0@ 109R2#& () - sOhl pt x| _?80%2#@EED 109R#& () - SO@D
s0@@ 1092#& () - s0@D 109R#&. ( oc@ 1092#& () -s0@@
SOML_?8092#@D 109R#8&' () - o‘i'c(2 VO @@ 109%R#& ()-s0@@
sOoCBO%?#@@ 1092#8&' () - s0@ 10%R#&' () - s0@ 10%#8&' () - s0@@
% @{%Ot&%%%/@ﬁﬁ - étbriAQAE) YR & ypsdiicT80vRnEDn of
o9 09R#& () - S0@D L09HE () @@llocya#& )i, S0@@
so@@w@#& ao)res PRI TS tYPBEEE 1R &Y = §6°%”b@ [Cohad

SO 10%?#&0 el % Rk éne?ﬂ@l&W@ﬂé@ed()\m@tem
e L B LR oy

107 ; 0@ NVEHINEAERHED
ag@ﬁ(}b"gf(%sfo%q@é%? é@%&% 1‘%WQ#&§W@§§LCQCEBW#%@'@ 100/29%&' '92 -s0@@
50@ 16&.r(@ucs@@rmma#&mmungor@qm%nw“%@and protecti

0 °<0tya ow#& cy < SHERALIDFBIc)s 5@
50@@1 B(Q#ﬁ&c(e)m&ﬂ@phm#& () - 50@@ 109R#& () - s0@@

0 1092#& 0
2%{1 VY nﬁ?ﬁaéﬁgg% ]383%@@9% % ?%% iogg%l@}lzé‘co@ being the

@R AfORSBbIpi 0B amEl 09vera 54 eRaER s 008400 (§)ogd mino acids

VRH 09
iR gt L s
SO@dmﬁ&p(o)elsD@bﬂ@%& €§CI-‘§0Q390%99'”5© edy 5gd/en Ji (&
10%#& % 1 S Q8RNGS0 @D
S0 AEIts s ANIRICEA 100 ] <O 1077 ) O 08RG Ros
S0 @8 185G58C¢ )N 0TBVIBH el )forsewwew%' %rﬁ%??«@% Vit Yae o)
30@%0” hQY é)e $P @R AANEHE 400 PdRcrivde berTdiNo® aase
OR#& () -s0@ 109R#& () - 0@ 109%R#& () - sO@D
so@@m@m#&e(o)ymegoﬁcmn@sﬂlpW#@@&@/@#%?@eé’ﬁ@ 1092#8&' () -s0@@

ft 9 8orlihy X0 @@k 2484 @) ocﬁé}@nzed by being
g ’@ﬁd@ﬁ%‘é g%% & ()- sOq b83\é§ac$@%ﬁ%§§@% ﬁe% 0

sox|fofmm¢¢@@cpmfm&s@9ue§9@@p1

% % ) %@R@#@@d@?/@%& (Onds@@Bh that
%ﬁg&%ﬁ %%‘“@%%21 S o0 0URHE, 0gm -

sO W%#@W/Q#&%mm@' i) @%”P%GE% o%@ﬂ‘ ) 2% Ggyence
§RHE ()-s0@® 109R#& ()-sOrV: _?2409R#@D 109%2#& () - sO@D
/&#& ()-s0q b80OV9 o0B0YR# 09R#& () - SO@D 109 s0@@

s@@@mﬁw#&iu(c»eog@e/@mwww t%(%@'idwé% i 'Ze‘% bQ"g

P 0 QERd /@%&%&B@m/ﬁ#ﬁl&ﬁ(& tIs@grotein

0@5%%@% E%@@g’)fo RHE (%— s0@@ 1092#& () - sOnN. pT80%@R

s0@@ 109R2#& ()-s0@@ 1092#& ()-s0q b8OV9 _?80%aD 10%aD

S0@@ 109R#&' () - s0@@ 109R2#& () -s0@@ 109%R#& () - s0@® 109%R2#& () - s0@@

s0_?80%@® 10%@0 109R2#& () -s0@@ 1092#& () -s0@® 109R#&' () - s0@@®

S0@@ 109%R#& () - S0@@ 10%#& () - SOML_?80%@R 109%#&' ()-s01q b8OVY @@

s0@@ 109R2#8& ()-s0 ! " & T40%@0 109%R#& () - s0@® 109%R#& () - s0@@

s0@@ 109R#&' () -s0@® 109R2#& () -s0@@ 109%2#& () - s0@®

s0& ()*./0pT80%@D 109R#& () -s0@® 109R#& ()-s0@@ 109R#& () - 30(@

s0@@ 109R2#& () -s0@@ 109%R#& ()-s0@® 109R#& () - s001234V: pT80%aD

sOq b80V9 @@ 109%R#&' () - s0@D 109R2#8& () - S048<@HL_?80%@D

s0@® 109R#& () -s0@@ 109R2#& () -s0@@ 109%R#&' () - s0@® 109%R2#& () - s0@@

SOLPTX\ " d_?80%@@ 1092#& () - s0@@ 109%R#&' () - s0@@ 109%2#& () - s0@@

s0@@ 109R#& () - s0@@ 1092#& () - s0dhl pt _?80%@® 109R#& () - 0@

s0@@ 109R2#& ()-s0@@ 109%R#& () -s0@® 109%R#& () - s0@@

sOt-uvz{rR6_?80%@® 1092#& ()-s0@@ 1092#& () -s0@@ 1092#&' () - sOq

b80v9 {[}~pT80%@D 10%R4#& () - sO@D 10%R#&! () - sO@D 10%R4#&! () - 0- @B

109R#& (
109R#& (
109R#& (
109R#& (
109R#& (
109R#& (
109R#& (
109R#& (
109R#& (
100R#& (

A PNAIS 1T O

) -
) -
) -
) -
) -
) -
) -
) -
) -
) -

s0@@ 10%R#8& () - s0@ 10%R#& () - sO@ 10%R#8& () - SOpT40%@D

s0@@ 10%#& () - s0@@ 10%#& () - sO- @@ 10%#& () - 0@ 10%#& () - sO@D
s0@@ 10%R#& () -sOrV: @@ 109%R#8& () - sO@ 10%#& () - sO@D

s0@@ 10%R#8& ()-s0g b8OVY t X<0UR#& () - sO@D 10%R#& () - sSO@D

s0@@ 10%#8& () - s0@@ 10%R#8&' () - s0@D 10%R#8& () - 0@ 10%R#& () - 0@
SOt X<0%R#&' () - sO@D 10%R#& () - s0@D 10%R#& () - 0@ 10%R#& () - sSO@D
S0@@ 109@#&! () - S0@® 109R#& ()~ SO@D 1092#&’ () - SOr R2t X<09R#&@D
s0@@ 10%R#8& () -s0@@ 10%R#& () -s0-q b8OVY _?<0%R#&@GHAD

s0@@ 10%#8& () -s0@@ 10%#& () - s0@@ 10%R#8& () - 0@ 10%R#& () - 0@
s0_?<092#&@EE0 10%24& () - S0@@ 10%R#& () - s0E@D 100R#& ()-s0@@

e U . Y. Y T Y] C mN N A AN O AN e~ m ma ~ NN ] A PNAION T NN N



M # #109YREH&E () - % #10YREHEE () - % #10YREHEE () - Yhs~_?v' #10YREHE #10YREHEE (
) - % #109YREH&S' () - % #10YREH&S' () - % #10YREH&S' () - % #10YREH&S' () - % #10YREH&S (
) - YBH( V' #10YREHE&! () - % #10YREH&&! () - % #10Y&EH&& () - % #10Y&EH&& () - % #10Y&E#
&8 ()-%c M#cG v #10VREH&S () - % #10YREH&S () - % C

)" o6 $10vased () A TORERsl 1 2 ABTERIGE oy Bt S T 0 oo E
) - %67Bl\/b(chH(cochﬁfile@9f’&ah&&nqmo %u#ﬂcmﬁm&&D@prM@MEM@q $eggencedEke () -

M i stovaeted P RIS o' ASTRR A VBT S SbEiRe DIERSe () o

" #10YREHEE' ()fo%#awmmuwg%e#ams#@&he )an%a#a@d&%w 436 oftha BoRgeilR’ () - %

NACY SHLOVEER G, £) et DU S5 (it ds ok Ristd QBRP 54 refhIPRRER &
%c M # i ‘@g% % %%Sg‘(‘{@ %

ﬁ/l)# #100/&E#&8cc(0)|f1é§3f#|1ﬂ}%&m&8dr¢t mo/&j#mmf%&asgge ee/olo 29.

100805 ) CONELbORISIRALCE ARSI %a@é%éﬁ‘% el L o

S&EH&E () - %0 #11®1%fd5#8o¥ha(tbn%’mw%&lﬁé&6é 6¥gUénces that codify for the amino acids 2

M #cG v #109%& £ #10%EE o

M # #1‘6%,5#&&5%&%;/% R (" ?)%%/(‘i%%}%é%&&s? Pvpes, A DS KIS OV SR () - %
T #10VREHEL () s8QuEhOSBIEHRE' Mpw/me/m&f the %mmeme(syor%m@%@t@ ()-%

?;*( }% ﬁlO%&E#&& otdin 18 TR LUEEAESd dagiB T HATEEERES (3r tHR BHAREEERSAS Jor Y MREH &&
M #94 42V #10PREHE dHDURELREY (1§ 196a1 Q&N 8L ook 108/@areeMDH FRFITWEEHLSE (

) - 9% #109BEHGE. () 196 #100BERRE () -U=DH JUCG v #LOYBE#S&! () - % #10%BEHES! () - %

C

M # #109REFSSRETombinbOVEEMESE plotdifs DB sa by beihg thererrassidERQUUate RRE# &S

() oA sovdie oG SNE ki Fei  Zogedint 417 B ISR e o

#&&' ()-%c M #miGcmg#blﬁﬂ&M@dﬂm VndGespOpBELREethaliging and protective antibodies in

06 #109@Ea (| ATIRENED 3 TGoRE i (e PO Ta (] 6 | TOoBR A ()

0% #$/ : EPhH(v HERUREMEIRIS (e %ase@pmamrmyc%»#@wm&&w) % #10VREH&S () - % #1

W soveEae L) Mo robaE e P e Y B tesietitn e obe (-

0% #1IIVREH#RS ( Jhevnudeowte:ghaing fr;zm#ptmmg#&an@ﬁ ogns Doipexeapable. of NAYeRE RS () -

0/chH #10Y&E# % '’ &E %4 REHE&&
()25 ¢ M e o PRIGEEIRIE 7 Sthrish o ERAIG, dokr TR dleiarand

M # #10W&E#&&T€€9lpl%t#§mﬂmlr(s tr%twgzdrwrgdmuwe%tw& obPepgurRpiELse #109REH&SE
- % #10YBEH#& b L PomREH UREH 8L GAY HEOUAREH &S
CYEFIT | Egﬁ %hg'ﬁi%{%/&'é'gﬁﬁﬁ K%#”lOW?@égP&& %‘%gféirfgf/& il g&gf #"focy& #8& () - %

#10%&E#&& 0 aw@@dm#@cﬁham#lo%ﬁﬁg& C(n)er Qfﬂ?@%tﬁ#l?&”@ tb%‘-‘@mb'“at'on the

M # % OW&E#&&SQJ Acéd Qi f‘é.&xne@ ﬁ@&ﬁst(as ﬁééqe/&ﬁﬁ&rmlge/@m& ()-%
" #10VRE#E& () - % #10VREHEE () - %6 #10Y&EH&S 0/#1 0YREHES' () - % #10VREH&S' () - %
hH( v #10(V&E#&&10(33 %mqoomfmor(tre %mﬂ?&%&&@ RbLIos #10%&E#&& () - % #10YREH&S'

()-%c M # fi & LOSERBSL ) %rﬁ}gwﬁéﬁnsﬁl’f@ﬁd 7 characterized by having

M # #109REH#&E' ( 0/‘# 0VREH&E () - 9% #10YEEH&S! 99? % : EP[f k_?v #10%RE#& #10Y&EH

&&' () - % #109&Es8RMElY %%@W@ﬁ@@qqye%%@@m dR:the sefuenBogiskas pTIYREs oorEH

S8 () oK iy 43, (S B odr IRUBE G oA R E85rd bing R & () - %

“H100REH&E ()-9% C M#CG v #100&REHESE () - % #10VREHESE (

M #° 38 0UREH&& NIUORGLA b W%M@&&G(“ya'%@wﬁl@f%&#‘@ andugierdn ()- %

#100RE#ER () 4 P(#J%W&‘%g b fid OBBRAGES Ml #NURER () YpAEOREYEE. () - %
-hH( V" #109RE#&&' ( #10VREHEE () OVREH&S () - % #10VREH&S' () - % #10YREH&

& ()-%c M #- gbarekastigabprop@etiang () - % #10%RE#&&' () - % c

M # #109&E#&K! cﬁﬁu "é ﬁi‘ngc@é#d%%r(a) "/‘%&Q: 86?9&11510/@ dnd_ e AlRYRSSENEID UEEH &L

() - % #10YREHEE ( H10VREHEE () - % #10VREHE Bg % HLOYREHESR' () - % HLOVREHES!

() MH( v #10%@.&&%&@9 N@ﬂo%&#e&&nﬁd Gy #aeingHhR.ceqRingtiono of Hik. SEOYEWEE 1 09RE

%c M# % N 26, which

§§OO/&E#&& ?é%%/e gjﬂg%&E %@ E’)’ é ;#ﬁi%b/&E Cé %%ﬁgxr}d P S TOvRE8a () -
o6 #10%BEAGE ()cowfvem@r&m&wn@rm%momgﬂ&& 0)- 0/#100/azeLE;/¢8L& () - % #109RE#&&' () -
08t$' 2=HShH( V" #109REH#&E' () - % #1OYREHRL' () - % #109REH&S! () - % #10VREH&E' () - % #1
0URE#&E ()-% c M #SM nop{cG v’ #10YREH&S’ () - % #109KE#&E' () - % c
M # #109RE#&L () - % #10UREH&S’ () - % #10YREH#ES ()- % _?v' #10UREHE #109KE#&SE () -
06 #10VREHEE () - % #10VREHES! () - % #10URGHES: () - % #10VREHRE' () - % #10VREH&SE () -
04 Na@ #10YREHE SH10%XHHE () -G 10k#10K#10k# @ 109#& () - #10VREHEE' () - % C
MA@ [: @ #10% 1000H& () - >10%CX& ()~ 9T0%SHSE ()= 109N ()=
SHL00GE ()-G SHLOWX#1& ()-G .1 b[[: @#10% V' 9%A0%X#p& () -

A PNANANZII O A PNAIONNT | A PNANTI] A PNAITOSN T A PNANTI] I F 7~ 1A "N 7



N$ }S pT80%#HS 1096H& ()-5S 1096HE () 5S 109X#& ()-5-S 109#& () - 5S

1096H& () -

1096KH& () -
1096KH& () -

1096#& ()
1096K#& (
1096¢#& ()

TO9KHE (
1096¢#& (
1096#&, (
1096H&, (
10%(# (

) -
)
)
)
g
1096#& ()
109#& ()
1096#& ()
1096#& ()
1096#& ()
109#& ()
10%¢& ()
1096#& ()
109%6#& () -

1096KH& (

1096¢#& () -
-53 106G 4

109H&

105607

109%X#&
109H&
109%#H&
109X#&
109%X#&
109H&
10986
109X#&
109%X#&
109#H&
109%#H&
109X#&
109X#&
109
1090
109X#&
109%X#&
109X#H&
109%#H&
109X#&
109%X#&
109X#H&
109%#H&

A PNANANZII O

0 R0 R0 R0 RO RO RO RO RERO RO RO RO RO RO RO D RO RO RO RO RO RO

) -
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

-SSQ

- }i@ﬁ 0%H&ES 1096
-5590‘?6‘1 &”(‘? §%q‘iet5‘%2§é£5ft?s
-5S é&%@%&o(ﬂwe&ﬁlra&%ﬁ#&e(n)mas 109%#&' () -5S 109%#&' () -5S

930%(#&55512‘52@(?{!?&%3@5%"18’@ %%0@@9% %&s(ﬁ Ro1pibtee %’zg%)bfoo e ()-5S

()
()
()
()
()
() -
()
()
()
()
()

(
(
(
(
(
(
(
(
(
(
(
(
(_
(_
(
(
' (
' (
(
(
(
(
(
(
(
(

5S 100X#&' ()-5S 109X#&' ()-5 pT409X#S 100XH#&' ()-5S 100X#& ()-5S
5-S 100X#&' ()-5S 109X#& ()-5S 109X#& ()-5S 100X#&' () - 5r R2pTA0UXHS
5S 109%#& ()-5S 109#& ()-50qx NS }S "& . 26_?2409K#SS 109#&' ()-5S

5 R R B 05, o by

- 5s é@%mmy(u)e 5@:W@qu)enwmmn in40eEEB TGSt 83 S54RSS }S S
109#& () -
10964#8& ()-
- 5bc.dbm¢n+@ pwsanﬂm%(#@c(n)seaﬁ neCyatiziy ancssoimw&ntﬂ)o% in
-5S 1090¢&

-5qx

B e SELNRBBIONANRS SHATEHES (h BPaRIUKIHY (o6 o
r‘?@@‘l%%&%ﬁ‘%‘% @§” ﬁ@éﬁ?@ﬁ% S’@ﬁ’l DR BRI o2 ()-5S

- BREREGS ticabiepare -5S 109G () -55 10%& () -5_?80%#S 1S
'a%é%w%% e %ﬁ@é&gfs)& c%ie, TR L iR alatRdesSha e ) s

e (No 30V charbofésed (w Haing 0 orbinBON Oiothe; % quslspes

kP ¢F BTN AN - ss

5 8%&38«3 L 8CiG seiBnte%aeriifi¢d irbiBe KeupeEing ie 9 IBPIME®REE( ) - 5S

S TB0bx B8 T PPN SR SR fyaP SR baRHe 0P o
-5S m%ﬁ#&a(r)mﬁ&amm&& s pOrisEsetiert@ROAGHE] POSREIRE(JNtiBe @es m

1096478 ( gf gh s
- 512 BRSO SHEHED

g R

-5S s&wﬁ&

oSl 7 T SR a e e PSR Koo A 89BN, 58 whicn

-5S }:Bﬂﬁ(#&foﬂhe&fﬁumé%@ir&te(r) PEIST 10%(#& () 55 1096CH& () 5sw{ 2<0YXH#S

SREMBEE OB A rotrine

PT8OYXHS 10%(1@&5@)@535&@0%@& agip- s@q@ermo/wt#@ﬂ(ewwel@mﬁepw sl

R (i Iy s i

afeBOAHE () -5S 109K#& () -5S 109K#& () - 5S

'€ V66
e( NOTRAOMBEXatXisB8MAS HEOIHE: (c)::r@u@‘aowf} essq%%%#% ()-5S

1@1%@%65% having

S 0) )6@&
8% ) - 558
Di@c@%&aé)ar% Seing GSHRIE bof 58

%
1‘8%%% §“ %ﬁ%ﬁ?ﬁ% f’?@i‘ﬁ‘lﬁ 5r R2pT80WHS 10%(#& rg)

Baral MMy re rewg%@tsanm depgotegtise RNt

%ﬁfﬂf?imﬁ%nﬁég%ﬁaﬁﬁiﬁ (3eRBe B é%”?%@ﬁ?(

%%&lr( )a5S
-5ML_?80%x#S

-51q>pna$n@®usca.memt(0)w 5S 109X#&' () - 500809X#S 109X#&' () - 5S

- Srd et gt R sbhaming' 0l Es 2 oy W e el 28
- 5s 19908 NGSS, 10%@3@@%5%&%@/&@@ cenupiaadiop) ofs the srguerses

N N

:55 1@%{#&*f<(r)thsswlm@wmtwP$§210%<#& ()-5S

ST BT ER IIRAE S et p

havin
5S
5S 1aeEialy the groinagddsseguemoReptificsbinie se%%w& 'l a%§eque”gz

AR RS, P e

- 5s 1lineneiR) e)mraom&e(rysmsgmwralw afz;bprm@qtﬂel@mod*es in
-5S 1096#
-5S 10%xA
- 5_?4fNéBribbe@icaDetepdalion. 5S 109x#& () -5S 109#& ()-5S 10%(#&' ()-5S
-5S 109%#& ()-5ML_?409%8 109%#&' ()-51gx N$ }S S 109%#& ()-5S

- 5pTBOYUBS 1096#&' () -5S 109%#& ()-5S 109%#& ()-5S 10%#& () -5S

-5S 109%#& ()-5S 1096#& () - 5pT40%S 109%#H& () -5S 109%#& () - 5S

-5S 109%#& ()-5S 109%#& () - 3 109%#& ()-5S 109#& ()-5V: pT40%S
-50x N$ }S S 109#& ()-5S 109#&' ()-5_?40%8 109%#& ()-5S

B3l eI 505 T AP e v

-5S 109#& ()-5S 109#& ()-5S 109K#& ()-5S 109X#& () -5_240%S
-5S 109%#& () -5S 1006#& ()-5S 109H#& ()-5S 10%#& ()-5S

N APNNAICSN A PSNANZI O A PNANANZII O A PNANANZII O A PNANANZII O — o~



N$ }S S 109K#& ()-5S 109K#& ()-5_?8096 1006#& ()-5S 109X#& ()-5S

109X#&
109X#&
O%X#&

109XH#&!
1096XH#&!
1096448
1096¢H#&!
109X#&!
1096XH#&!
1096XH#&!
109X#&!
109X#&!
1096XH#&!
109634
109XH#&!
N 1S S
109X#&!
1096XH#&!
109XH#&!
109X#&!
109648’
109%6<H8!
109K#&!
109X#& () -

(
(
(
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
(
(
(
(
(
(
(
(
(
(
(
(

(
(
(
(
(
(
(

10

i 5s esseatiadly the 5@1@@@3@%%5@@6

-55 1
-51gidNgng 9 @m@%@ﬁfgzﬂ'e')& Baspe'ﬂﬁmfg{‘%*}rag%

-5S &{é%%égﬁe}w
-5 0CB0YK#
-5S mb@meet)ca!ae@pf

-8 100 e ( 5S 10%(#5 )-5!" fﬁg%& t€§)e0° S ces
_55 Beavenge( Nowd, 1dhasesiespd sy PeMgste FOBY! 8
-5S e in)the ChEdenbingid BEERqLeRRE RI0(J6- SndiSediiericE MH.39%Hé () - 5S

- 50X

- 5S 10YXH#&
-5S m%@#@"(} %%“TG%%SWQB@ ifgosted: ip esgeqlwa('%safs&queﬁs?v S

5S 100X#&' ()-5S 100X#& ()-5S 109X#& ()-5_?80%5 100X#& ()-5S

-5S 109%X#&' ()-5S 109%X#& ()-5S 109%#& ()-5S 109#& ()-5_?80%S
-5S 109%#& ()-5S 109%#& ()-5S 109%#& ()-5S 10%#& ()-5S

- %.Mé@&%é@&@@é&r@m@é&‘?@@%
- 58 109X#&'

-58 SevnaRpeEe (

daimb$, zmd@mfwmgﬁsnf}amy pI80%S
AR i ecss
'P§UAnSO ;?éqt‘? 1853

li60 a9 Sed (oRsE Kd. 29 ahYEEbAEAER ma(wf&h(ch 5S
| LOOYS 1096#& ()-5S 109K#&' () -

)-5S 109%#& ( -S 109#& (
Q. %m@r&ctﬂm@!&@y( beisg g

c%%@%n( )hééql:@%’rﬁ%

:55 CPGW#&Dr(tge sisrrm%@#@emf’%@ 109%<#& ()-5S 10%#& ()-5 gK+0%S
- gi i@@ﬁ% %wﬁ:spilﬂg/‘xgégeo@m R l:%%& 1 bn@S tR4%E& ited b havmg

L00YS 109X#& UXH&'

quenc

-5S 1096¢#& ( .53
nth eéequm@ &ﬁ%
29 RIS, (e BRALRN Bdcbsr H8kTehbs 3 DU Sl

K+09%S 109%<#& ()-5S9x N§ }S S

able of

:SABwEWJIK TRowERigvaure e p%emm&al@)%@%%@@%)ﬁ”ﬂ@f R

t in a

Se-H0RM& (WerKLNPRETigP
S 109K#& () - 5S 1096KH#&

s%%%%%%-%@ i“%?&"ﬁ%% 9 s

:53 HIgyeeeticabueEpratih T809S 10%#& ()-5qx N$ }S S 109%#& ()-5(S
:géb§8%?);'§ ?gl%g‘t Jescﬂé?r@%&o('amé% élQWién@@d@%@?&eés)enﬁﬁl as

-55 Sevoenee (

5S 109XH#& () - bvz~ ?80%8 1S 10%(#&C& - 5S 109X#& () - 5S
048 Pb%@#!@”@?dég PEVsRe( Fombinghos éhﬁo%@’&f‘%ﬁs 5S

‘Wh
e s e

p
53 HBUAE g ARG e

:55 qu)eﬁ&or(tﬁesrsmm%@f@e(rwsé1 109%¢#8& () -5SS 109%X#&' ()-5S

) -
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)7 22 SHIRIE qbrepR PR R gt
) - 5S esmaxtialy(the SEingeci seq
veypesidentted
) -
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
) -
) -
)
)
)
)
)
)

8€Ié|9n's5§2 ENEF &nbdackizé@
S 10%X m()/%a#&' R2p T30%(#&S

&ee)le%%“gl
e(rbceﬁum@%&b%‘ﬁngle
2309K#S

pescspanbpyees

alros%(% (DerkBe WS, (v)/hé'S RAYAHE (Qreﬁﬁat in a
& ()-S(S 1095 () 5S 1096#&' () - 555 10%H#& () - 555
B&' () - BV60CBOYXKHS 10%H& ()-5ax N$ 1S S

EPIREHE ucteatité Xﬁ&%ﬁ&&&?@@&cl@héﬁ ZIW#&dér}tﬁ:E&eﬂ;wM#k&j 49 - 5S
-5S 109X#&' () -

P§daving 5S
0%<#& ()-5S
Tpe8s

e S I 80458 6) - 55

S 0
° ﬂag@%#%e(t%e%%r%gs/%#%r&a 231 M

YXHE 5S 109%x#

109

-5, 048<(A) 2<QUXHS 109G ()5S 10008 () -5S 1096 () - 5S

-5S ¢ediestof thesahimpdg@ret ecé PTX\ _?2<00&#S 109%#& ()-5S

- 38, EHiRéE proteh® Hlm(iéﬁcér)jﬁféaolﬁ%ﬁ%&‘l £)armS7 characterized by having
-5\ " dhl 7< S 10%X; 5S 1094

55 e6omial @ewmw@g@@y THEA 68 % B ses R dar 2 Sewence

-5S MAG &e( the TprdsSicnSpratiust wff |the T8O0RGLS NOURHRIJ peibS capable of

"2 e noRk g codronsa: el pouaniahg Gig ORI R diBdes ) o
55 19aailant 5odR8ACEE ( Dofg

Ue2p TEAMHBha0 YIRAZ2( )is 5B3e8@IHE ) - 5S
S agtya(#ss 1096KH#&! () 5S 109%#& ()-5S 109%#& ()-5S
5S P@%E%,%GP BrORFEBLLR: () -5 28096#SS 1096#& ()-5S 109KH& ()-5S

5%, tﬁ%ﬁ#ﬁc AUCIESHdE QI debordBg Jiﬁ%éﬁﬁs (1) zawm 5706088 E88ntaBY 63 - 51X

T e ol ads I S DRt R Lcen

55 188A#&d (n thesebuemeis (ist- &%é@?&(#&r\(o)z@andwﬁ&uemssg which -

-5S 109H& 8096CHS #& ()-5-gqx N$ }S S 1006#& ()-5S
- 5_2809NesT “1%)%(&8”%}“‘3@”% %8 E) 5sq10%<#3& ()-5S 10%@(#3& ()-5S
- 555 1WA

éo}ot&n"@m@(#&c&cﬂ@@@i&a(rﬂs 53 AR9HArhetbizetOBYHEVIAY - 5S
5S 1006K#&’ () - 5% + 7800XES S 100KER:

5S eexpHOSAHRploliu o tAG0SEGEN cod t. 44SanBbeing capable of

0156789=pT40%XHE! S 10%(#& ()-5S 10906#& ()-5-S 109H#& ()-5-S 109#& () -5S
1096#& ()-5S 1096H#& ()-5S 1096#& () - 5=>?@\EFpT409%6#& S 1096H#& () -5S
1096#& () -5-S 109%¢& ()-5S 1098 () 156 109%¢H& ()-5S 10%¢&’ () - 5S
1096¢#& () - SFGINRNN. pT4096 1096#& () - 321 00pcue ()-5S 1096#& ()-50qx N$ }S

RVZAbfj

A PNANANZII O

2408 10%5 109X#& ()-5S 100X#& ()-5S 100X#& ()-5S 109XH#& () - 5S
1096K#& () - 5S 109K#& () - 5] nrvz~_240%5 10%8 109K#& ()-5S 109%#& ()-5S

A PNANTI]



10% / & ()-( 10%'& ()-X c|ZOvU4 WLS$: 1 109%7& ()-1L$: 1 10%D& ()- L
3%40% , & ()-y ° 3%0% ()-y / 3%0% ()-y( ° 3%0% ()-yi|obUs 0
, FY4. 0% ()-5&101010 | =GLOY& ()- | 7109 ()- Y 0109 ()-( F)109%& ()-ibJ}\ <bU4

L F9409%& ()-5 °, FOL0%& ()-5 , FOL0%1& ()-5 °, FOL0%& ()-5

, FOd09%&' () -5, F99QY%& () -5J5j Y(}\: b FoA Q9 ()= Bardd ‘ablibddies i

[, Fd0%ug ()Nsuesd meﬁ{gg“f’%‘)’? %?&‘a%ﬁ%ﬁf‘?@%@%’%%‘?? ?LSa?m?@/leSl'Cm

| @9%40% ; & (he5 redBRa0%Rjalnst Sthe GBEhQUE-BH&IT(S - BhEpodtNeX, i6) Psef@@idgoé

=Z10%& ()-1 !T;%#$%évu4 ! ‘r(%%w%&' ()-5 3 @%OY%& ()-5 n@%OY%& ()-5

Q @9%a0%ke (phEma HOVRICPFEN 9 @rod 0%8SE () - 5$INEBANRE vUA | YA OYR! ()-s6

| 0% ( % 5 %G%Qﬂgﬂ'g(})m&?ﬁﬂéaﬁﬂns FELD00IEY (9 clBin@FYaDee § jdentiiedieasgntaliyasy s
%d09%&' ()-s6_n YA0%& ()-56, Y0UR ()~ " 9409 D& () =56 '

9409 | & () - sBe ‘g‘?r}?ﬁqi&?‘}’/“/’@ 1%‘8%%'“& )39 ag’&':g‘g( ?"%1@0'9;5,%}%%}58?){ )t?{% ?%?%ig%%s ?? -1

&@L0%& () - 101RkAfridT-iALAR@ElentRR315 68 Sequistce NoPammigSequence NeoAR VI - 1 >

3040%& ()-1 3%A0% ﬁlmi« 3%10(@:(;,[ 5 39%40%&' ()-17YSMPQORISOTIO: vK

H Yf s$109& () So9Ngs’e NPEORPEIDT 2Gl09& () - 8 3%A0% ()- 15 s

39409658’ ()28l Chirkierit piefein HPIDH 5 Gddifiding )to ojaifins $1,D o%aid( § -chetarteriged wYnayng () -

| 100/&| ( _ 5 N 'Yf $10.0/& _ n n H . . n n H n " H
33]c" )Headg ngssEntaly &E&!ﬁg%g‘%@éﬂygﬁﬁ%%?tﬁéh&]hgﬁaﬂégg?%ggt%ﬁéﬁg%ﬂgi ng
83] cé% Headi ngy98, GeAthe RsdeatsionRabagt aif théSetuerite: IDNGT \dndi lriracppable of

0" &088A?FQ X\ ent { ng6 AWNO. A&l - F9} ?S Y. - , N

"I, S608<>@BDIMYCRPFr prel HB'F"HT‘? Fﬁfrpf)()%ez P%Mh%ﬁp %?g%cttv/g Oaggtlbodnes in
EmJ9apzNpk<ak$hg < ¥GHineX the | DYBYE-4 ) Yirys, . WORR3PHBYSH: ;present in a

<=>? @\BCDEFGHI %Kq#& , 02 7:ADL§;I NQS] USVWKY_Z{Jd hbb% Qccccchddddde- eecf ffffgg
8gshhhi 8i i iii jPPAITFCUYE RITRH Bﬁ* N| . SWOVg1PmVv?5[ 9G | ! 9\ (Jb=[} o/ dmNJWA2AYZ9T
02SLot g An9 ik uek Rtiewote&ionins ;abberdNgad=<laime1, 2and 4 idendified lepapniiplly as

H0bR. 808 SRR | e b PU I iing Fne cormtidh3h 59Birk $8dGhoes
G>GdGCHI NRTTUGHaNERL G 1 Hiez§dduehting list\As) Bedushee Ner2&am! Sequanspaiads. which

bxchl >ppcg#ucuuyuyv 2y Xvvwy7Z Wwiw ' i . ~c° 0
57[ ?i K! Bc )Kdmﬂﬁﬁsér/t%weﬁwgﬁ\ﬁ%ﬁ)ﬁ x%kyéyéig[s{éé{Alo]( 1:5#'3'0' 72 en etz

\ FBj : 2+@R. kfoI*cHihefit YadibIn BIDR, acgorEimgwto claims 1,2 and 7 characterized by having

AEhudat5, 50b5SSERPRIRRATDPP AT LRE0 S EE0HES (e seugning st as Sequence
DD[){’]/%?%FE%EB)E[B)(BBBWBBB% ﬁkﬁfb@l‘dﬁﬂ@g@cﬁmmm- ce No.49 and being capable of
E2E< FEEFEEEEEEEEE-F : :
FG&G@@W&@{‘W!'@%&%&@. RO ?!I:nldl ‘ﬁ:égé}'ﬁ FEWFFWFFFFF
gé Rgl gJR;JS LJS>T<JS gghi #%grmq}é‘rm |sigieinist Libe L DienyReMMVIOS: NKIa04 (RIBBO FRISSBBPE GAQQQ
: : 271\ a® _uabc' eEf gKi +j kVi
ST | v, 5 91 e

g$9* gpqgqqqqr R tt ul uwuuuv. vj vvvv, WTwww$x Rx
z2znzzz{ 0{ P8} }Ghimaerj8 piBe@ids chains according to claimjs 1, 2 and 5 identified gséé%(t}gw)égyy

\ FEm_yBaNi s\ $</ S d| sX NFL Il ! ! 8> Edel ' : e6TZr EW
! @vvﬁg(s O t 4HNPEMENG® ﬁgﬁ?%ﬁé&a%ﬁ gﬁ%@%&? t & EJ 'ﬁ%ﬂ%ﬁ?%q@%ﬁicﬂ: {2
7%/52 7(2332;% U?Lm&lfleﬁl'linzw sequenting NZas Seruerprely.R9 @%%&?@@m%ﬁmﬁﬁl‘ u

+182( s i & 7000~ (. 1 +0=FRj) $8t Xi J(1$' ¢/ &27: o; B

L L\/NOPQRSTU\AAX&F&]%%P%@%(ﬁ%%ﬁ% ‘%}?3%8 30 UKy Z é( 11~

| " #$0R' () * +32. CHibRSit58e®d PID3, according to claims 1,2 and 7 characterized by having

<=>?@\BCDEFGH| gg%g@g@gﬁ%}mqé& SQuendBSEahiadd inkheaepe ieiiavuiex g Sehuence

| " HSOR () *+, - .

ffgé%ﬁgffm BIKISENEPORSTUVOUSION Posuctapicihier IRAUERFIMGR]r 80¢PRlg-¢gppRle of
<=>? @\BCDEFGH @&éﬁﬁ@%ﬁ‘iﬁ%\w}‘frﬁ RSP e g P vy 7 Eeiﬁdies "
| " #$UR () * +, - . {2l 28dipienBoagainst the Dengue-4 virus, when I9ID3 IS p}/es in a

<=>7?@\BCDEFGHI JKLVNOP: 4 A ii _
T ESYE () . P@%&%@%WW _abcdef ghi j kl mopqgr st uvwxyz{| }

<=>? GABCDEF @3, AKpHAXDRERSTAV pIerZ[Albh _Capbblgedigintpringniv op SeERIGRty 2 (Rrotective
35 immune response, specific against the Dengue virus, according to claim 1,
characterized by having two or more of the chimeric proteins described in claims

LN

107



" #$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$9& () *+,-./0123456789: ;

<=>7?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _" abcdef ghi j kIl mopqgr st uvwxyz{| } ~6Ti mes
New RomanAri al Couri er w'h Ro y\ypr. ical
| HSYR () *+, -1,/4 7284857 914 1%, % E)ntzﬁ XX’ 2%D9§L§83£“d 32, and a pharmacologica
<=>? GABCDEFGH| ¢ HdidyNOPORSTUVWKYZ[ \ ] ~ _" abcdef ghi j kI mmopqgr st uvwxyz{| } ~
I"H#S9R () *+,-./0123456789: ; _ : , . ;
<=>7 GABCDERGH JNREFOticAT RARRFRPD Aceaginge oo fRik PRnShYRSIEz S5 Y 158 @
L HSUR () * +, - o /QdARA5&F8Merapeutic agent against the Dengue viruses, for oral,
<:>’?@\BCDEF(EEI—ﬁ)I{?K%ﬁNCP(;RSTLﬁ/\/\?(YZ[\]’\g ‘abcdefg?%kklnanqrstuvmuyz{|}~

| " HSER () * +, -intremesagyy ggpcutaneous, muacosal or intravenous Use. :
<=>? @\BCDERGHJ [ g@@?@%l&%%atmzeaab defvirly jokb novopguertiiointhe{ prpteins
!"#$%&T()*§sﬁ%/§% 456789:; ¥

<=>7 @ABCDEF GHgSriBIOPORSTIAINGZT A8 A1 05 4B Ub Ghi™Br Pimdd f% 28y 88y Y P32

PUHSUR () *+, - oS rotyping of the Dengue virus.
<=>?@BCDEFG4V§‘%'@@%%%SW\?§F\S]B e det ghi | kI rmopgr st uvwxyz{ | } ~
I"H#B9R ()*+,-./0123456789: ; '

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~
" #SYR () *+,-./0123456789: ;

<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\ ] "_" abcdef ghi j kl mopqr st uvwxyz{| } ~
I"#B9& ()*+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~
" #$9R ()*+,-./0123456789: ;

<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\]"_" abcdef ghi j kIl mopqr st uvwxyz{| } ~

108



