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SUMMARY OF THE INVENTION

In one aspect, there is provided a dengue virus serotype 2 vaccine composition

comprising:

(i a dengue antigen selected from the group consisting of:
a) a live attenuated dengue virus;
b) an inactivated dengue virus;
(c) a live attenuated or inactivated chimeric dengue virus;
(d) a dengue virus-like particle (VLP); and
(e) a combination of two or more of (a) to (d);

or

(i a nucleic acid construct or viral vector which is able to express in a human

cell a dengue anticen which is a denque VLP;

wherein said denqgue antigen comprises a polvpeptide having at least 80% identity to SEQ

1D NO: 12 and wherein said polypeptide comprises an isoleucine residue at the position
within the polvpeptide that corresponds o position 308 of SEQ 1D NO: 12,

The-present-invention-—relates—to-Also disclosed is a dengue virus serotype 2 vaccine

composition comprising:

(i) a dengue antigen selected from the group consisting of:
(a) a live attenuated dengue virus;
(b) an inactivated dengue virus;
(c) a live attenuated or inactivated chimeric dengue virus;
(d) a dengue virus-like particle (VLP); and

(e) a combination of two or more of (a) to (d);

or

(ii) a nucleic acid construct or viral vector which is able to express in a human

cell a dengue antigen which is a dengue VLP;

wherein said dengue antigen comprises a polypeptide having at least 90% identity to SEQ
ID NO: 12.
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The—present—invention—further—relates—to—Also _disclosed is a vaccine composition

comprising a dengue antigen of serotype 2 selected from the group consisting of: (a) a live

attenuated dengue virus; (b) an inactivated dengue virus; (c) a live attenuated or
inactivated chimeric dengue virus; or (d) a combination of two or more of (a) to (c);
wherein said dengue antigen comprises a nucleotide sequence encoding a protein
comprising a polypeptide or polypeptides as defined in the claims.

In another aspect, there is provided a vaccine composition comprising a dengue antigen

of serotvpe 2 selected from the group consisting of: (&) a live atlenuated dengue virus: (b)

an inactivated dengue virus: (¢) a live attenuated or inactivated chimeric dengue virus: or

{d) a combination of two or more of (a) to (¢); wherein said dengue antigen comprises a

nucleotide seguence encoding a protein_comprising the polvpeplide or polypeptides as

defined herein.

A vaccine composition comprising a dengue antigen of serotype 2 selected from
the group consisting of: (a) a live attenuated dengue virus; (b) an inactivated dengue
virus; (c) a live attenuated or inactivated chimeric dengue virus; or (d) a combination of
two or more of (a) to (c); wherein said dengue antigen comprises a nucleotide sequence
having at least 90% sequence identity to a sequence selected from the group consisting
of the RNA equivalent of SEQ ID NO: 1, the RNA equivalent of SEQ ID NO: 4, the RNA
equivalent of SEQ ID NO: 5, the RNA equivalent of SEQ ID NO: 6, the RNA equivalent of
SEQ ID NO: 7 and SEQ ID NO: 25.

In another aspect, there is provided a vaccine composition comuprising a dengue antigen

of serotvpe 2 selected from the aroup consisting of: (a) a live attenuated dengue virus: (b)

an inactivated denague virus: (¢) a live attenuated or inactivated chimeric dengue virus; or

d} a combination of two or more of (g) to (c); wherein said dengue antigen comprises a

nucleotide sequence having at least 90% seguence identity 1o a seqguence selected from
the groun consisting of the RNA  eguivalent of SEQ 1D NO:. 7.
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oln vet another aspect, there is provided a

pharmaceutical formulation comprising a vaccine composition of the present invention

disclosure and a pharmaceutically acceptable carrier, diluent or excipient.

The-present-invention-further-relatesto-Also disclosed is a vaccine composition of the

present invention-disclosure for use in therapy.

The-present-invention-furtherrelates—to-Also _disclosed is a vaccine composition of the

present inventien-disclosure for use in a method of protecting a human subject against

dengue disease caused by a dengue virus of serotype 2.

Thea ne )
LR A2 !\13 v E kL

wention-furtherrelatesto-Also disclosed is a vaccine composition of the

present iavention—disclosure for use in a method of generating neutralising antibodies

against a dengue virus of serotype 2.

In vet another aspect, there is provided a composition as defined herein for use in a

method of protecting a human subiect against denogue disease caused by a dengue virus

of serolype 1, serotype 2, serofype 3 or serotype 4.

to-Also disclosed is a vaccine composition of the

present invention which comprises a dengue antigen of serotype 1, a dengue antigen of
serotype 2, a dengue antigen of serotype 3 and a dengue antigen of serotype 4 for use in

a method of generating neutralising antibodies against the four serotypes of dengue.

LYl
L WFrt

invention-furtherrelatesto-Also disclosed is the use of a vaccine composition

of the present invention for the manufacture of a medicament for protecting a human

subject against dengue disease caused by a dengue virus of serotype 2.

In vet another aspect there is provided a composition as claimed as described herein for

use in a method of protecting a human subiect against dengue disease caused by a

dengue virus of serotype 2.

Also disclosed is a method of protecting a human

subject against dengue disease caused by a dengue virus of serotype 2, wherein said
method comprises administering to said subject an effective amount of a composition

according to the present inventiondisclosure.
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n_vet another aspect, there is provided a kit
comprising a composition according to the present invention-disclosure and instructions

for the use of said composition in a method of protecting a human subject against dengue
disease caused by a dengue virus of serotype 2.

he-present-invention-relates-to-Also disclosed is a vaccine composition for use in

a method of protecting a human subject against dengue disease, wherein said
composition comprises:
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(i) a dengue antigen selected from the group consisting of:
(a) a live attenuated dengue virus;
(b) an inactivated dengue virus;
(c) a live attenuated or inactivated chimeric dengue virus;
(d) a dengue virus-like particle (VLP); and

(e) a combination of two or more of (a) to (d);

or

(i)  a nucleic acid construct or viral vector which is able to express in a human

cell a dengue antigen which is a dengue VLP.

The--present-invention—further—relates—to-Also _disclosed is the use of a vaccine

composition of the present invention-disclosure for the manufacture of a medicament for

protecting a human subject against dengue disease.

The present invention-disclosure further relates to a method of protecting a human
subject against dengue disease, wherein said method comprises administering to said human

subject an effective amount of a composition according to the presentinvention disclosure.
Additionally, the present invention-disclosure relates to a kit comprising a composition

according to the present invertion-disclosure and instructions for the use of said composition

in a method of protecting a human subject against dengue disease.

Description of the Figure

Figure 1 illustrates the construction of the YF-VAX cDNA by RT-PCR and cloning

Definitions
The term “Dengue disease”, as used herein, refers to the clinical symptoms exhibited by an

individual following infection by any one of the four Dengue virus serotypes. Since 1970, clinical
dengue has been classified according to World Health Organization guidelines as (i) dengue fever
or (ii) dengue hemorrhagic fever (World Health Organization. Dengue hemorrhagic fever:
Diagnosis, treatment, prevention and control 2™ Ed. Geneva: WHO, 1997; ISBN 92 4 154500 3). In
2009, the WHO issued new guidelines that classify clinical dengue as (i) dengue with or without

warning signs or (ii)
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CLAIMS

1.

A dengue virus serotype 2 vaccine composition comprising:

(i) a dengue antigen selected from the group consisting of:
(a) a live attenuated dengue virus;
(b) an inactivated dengue virus;
(c) a live attenuated or inactivated chimeric dengue virus;
(d) a dengue virus-like particle (VLP); and

(e) a combination of two or more of (a) to (d);

or

(ii) a nucleic acid construct or viral vector which is able to express in a human

cell a dengue antigen which is a dengue VLP;

wherein said dengue antigen comprises a polypeptide having at least 90% identity
to SEQ ID NO: 12 and wherein said polypeptide comprises an isoleucine residue
at the position within the polypeptide that corresponds to position 308 of SEQ ID
NO: 12.

. A composition as claimed in claim 1, wherein said polypeptide comprises a valine

residue at the position within the polypeptide that corresponds to position 251 of
SEQ ID NO: 12.

A composition as claimed in any preceding claim, wherein said polypeptide
comprises a isoleucine residue at the position within the polypeptide that
corresponds to position 129 of SEQ ID NO: 12.

A composition as claimed in any preceding claim, wherein said polypeptide
comprises an isoleucine residue at the position within the polypeptide that
corresponds to position 141 of SEQ ID NO: 12.

A composition as claimed in any preceding claim, wherein said polypeptide
comprises an isoleucine residue at the position within the polypeptide that
corresponds to position 164 of SEQ ID NO: 12.
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11.

12.

13.

14.

96

A composition as claimed in any preceding claim, wherein said polypeptide
comprises an aspartate residue at the position within the polypeptide that
corresponds to position 203 of SEQ ID NO: 12.

A composition as claimed in any preceding claim, wherein said polypeptide
comprises a threonine residue at the position within the polypeptide that
corresponds to position 226 of SEQ ID NO: 12.

A composition as claimed in any preceding claim, wherein said polypeptide
comprises a glycine residue at the position within the polypeptide that corresponds
to position 228 of SEQ ID NO: 12.

A composition as claimed in any preceding claim, wherein said polypeptide
comprises an isoleucine residue at the position within the polypeptide that
corresponds to position 484 of SEQ ID NO: 12.

A composition as claimed in any preceding claim, wherein said polypeptide
comprises an isoleucine residue at the position within the polypeptide that
corresponds to position 485 of SEQ ID NO: 12.

A composition as claimed in any preceding claim, wherein said polypeptide
comprises an alanine residue at the position within the polypeptide that
corresponds to position 491 of SEQ ID NO: 12.

A composition as claimed in any one of claims 1 to 11, wherein said polypeptide
comprises: (i) the sequence as set forth in SEQ ID NO: 16 or a sequence having at
least 1 and no more than 5 amino acid substitutions with respect to the sequence
as set forth in SEQ ID NO: 16.

A composition as claimed in claim 1, wherein said dengue antigen comprises a
polypeptide comprising a sequence selected from the group consisting of SEQ ID
NO: 16.

A composition as claimed in claim 12, wherein said dengue antigen further

comprises a polypeptide comprising: (i) the sequence as set forth in SEQ ID NO:
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22 or a sequence having at least 1 and no more than 5 amino acid substitutions

with respect to the sequence as set forth in SEQ ID NO: 22.

A composition as claimed in claim 13, wherein said dengue antigen further
comprises a polypeptide comprising a sequence selected from the group
consisting of SEQ ID NO: 22,.

A composition as claimed in claim 12, wherein said dengue antigen comprises:

i) a polypeptide having the sequence as set forth in SEQ ID NO: 16 or a
polypeptide having at least 1 and no more than 5 amino acid substitutions
with respect to the sequence as set forth in SEQ ID NO: 16; and
a polypeptide having the sequence as set forth in SEQ ID NO: 22 or a
polypeptide having at least 1 and no more than 5 amino acid substitutions

with respect to the sequence as set forth in SEQ ID NO: 22.

A composition as claimed in any preceding claim, wherein said dengue antigen is
selected from the group consisting of: (a) a live attenuated dengue virus; (b) an
inactivated dengue virus; (c) a live attenuated or inactivated chimeric dengue virus;
or (d) a combination of two or more of (a) to (c); wherein said dengue antigen
comprises a nucleotide sequence encoding a protein comprising a polypeptide as

defined in any one of claims 1 to 16.

A vaccine composition comprising a dengue antigen of serotype 2 selected from
the group consisting of: (a) a live attenuated dengue virus; (b) an inactivated
dengue virus; (c) a live attenuated or inactivated chimeric dengue virus; or (d) a
combination of two or more of (a) to (c); wherein said dengue antigen comprises a
nucleotide sequence encoding a protein comprising the polypeptide or

polypeptides as defined in any one of claims 1 to 16.

A vaccine composition comprising a dengue antigen of serotype 2 selected from
the group consisting of: (a) a live attenuated dengue virus; (b) an inactivated
dengue virus; (c) a live attenuated or inactivated chimeric dengue virus; or (d) a
combination of two or more of (a) to (c); wherein said dengue antigen comprises a
nucleotide sequence having at least 90% sequence identity to a sequence

selected from the group consisting of the RNA equivalent of SEQ ID NO: 7.
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. A composition as claimed in any preceding claim, wherein said composition

comprises a live attenuated chimeric dengue virus.

A composition as claimed in claim 20, wherein said composition comprises one or

more proteins from a dengue virus and one or more proteins from a different

flavivirus.

A composition as claimed in claim 21, wherein the different flavivirus is a yellow
fever virus.

A composition as claimed in claim 22, wherein the yellow fever virus is YF-Vax.

A composition as claimed in any preceding claim, wherein the composition further
comprises a dengue antigen of serotype 1, a dengue antigen of serotype 3 and a

dengue antigen of serotype 4.

A composition as claimed in claim 24, wherein said dengue antigens of serotypes
1, 3 and 4 are each independently selected from the group consisting of a live

attenuated dengue virus and a live attenuated chimeric dengue virus.

A composition as claimed in claim 25, wherein said dengue antigens of serotypes
1, 3 and 4 are each a live attenuated chimeric dengue virus in which the genetic
backbone of a recipient flavivirus has been modified by exchanging the sequences
encoding the prM and E proteins of the recipient flavivirus with the corresponding

sequences of a dengue virus.

A composition as claimed in claim 26, wherein the recipient flavivirus is a yellow
fever virus.
A pharmaceutical formulation comprising a composition as claimed in any

preceding claim and a pharmaceutically acceptable carrier, diluent or excipient.
A composition as claimed in any one of claims 1 to 42 for use in therapy.
A composition as claimed in any one of claims 1 to 42 for use in a method of

protecting a human subject against dengue disease caused by a dengue virus of

serotype 2.
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31. A composition as claimed in any one of claims 38 to 42 for use in a method of
protecting a human subject against dengue disease caused by a dengue virus of

serotype 1, serotype 2, serotype 3 or serotype 4.
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A dengue virus serotype 2 vaccine composition comprising:

0 a dengue antigen selected from the group consisting of:
(a) a live attenuated dengue virus;
(b) an inactivated dengue virus; .
(c) a live attenuated or inactivated chimeric dengue viru
(d) a dengue virus-like particle (VLP); and /
(e) a combination of two or more of (a) to (d); /

or /

(iii) a nucleic acid construct or viral vector whi(}hr’is able to express in a human

cell a dengue antigen which is a dengue VLP;

wherein said dengue antigen comprises a péypeptide having at least 90% identity
to SEQ ID NO: 12. /

A composition as claimed in claim ,Wherein said polypeptide comprises a valine
residue at the position within the’ polypeptide that corresponds to position 251 of
SEQ ID NO: 12.

A composition as claid in claim 1 or claim 2, wherein said polypeptide
comprises a methi ne residue at the position within the polypeptide that
corresponds to posjtion 6 of SEQ ID NO: 12.

A Compositi as claimed in any preceding claim, wherein said polypeptide
Comprisesvaline residue at the position within the polypeptide that corresponds

to positioh 129 of SEQ ID NO: 12,

Amposition as claimed in any preceding claim, wherein said polypeptide

mprises an isoleucine residue at the position within the polypeptide that
/" corresponds to position 141 of SEQ ID NO: 12.
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A composition as claimed in any preceding claim, wherein said polypeptide

comprises an isoleucine residue at the position within the polypeptide thaf
corresponds to position 164 of SEQ ID NO: 12.

A composition as claimed in any preceding claim, wherein
comprises an aspartate residue at the position within the
corresponds to position 203 of SEQ ID NO: 12.
A composition as claimed in any preceding claim, wherei ( said polypeptide
comprises a threonine residue at the position within, 'the polypeptide that
corresponds to position 226 of SEQ ID NO: 12. |

A composition as claimed in any preceding wherein said polypeptide
comprises a glycine residue at the position withipf the polypeptide that corresponds
to position 228 of SEQ ID NO: 12.

A composition as claimed in any prgceding claim, wherein said polypeptide
comprises an isoleucine residue at the position within the polypeptide that

corresponds to position 308 of SEQ@ ID NO: 12.

A composition as claimed jr J any preceding claim, wherein said polypeptide

comprises a threonine rgsidue at the paosition within the polypeptide that

corresponds to position 478 of SEQ ID NO: 12.

A composition as!aimed in any preceding claim, wherein said polypeptide
comprises an jéoleucine residue at the position within the polypeptide that

corresponds | position 484 of SEQ ID NO: 12.

A comition as claimed in any preceding claim, wherein said polypeptide
com'es an isoleucine residue at the position within the polypeptide that
corgésponds to position 485 of SEQ ID NO: 12.

/A composition as claimed in any preceding claim, wherein said polypeptide

comprises an alanine residue at the position within the polypeptide that
corresponds fo position 491 of SEQ ID NO: 12.
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15. A composition as claimed in any preceding claim, wherein said dengue antigen /

comprises a polypeptide having at least 90% identity to SEQ ID NO: 3.

16. A composition as claimed in any one of claims 1 to 14, wherein said polypide
has at least 90% identity to SEQ ID NO: 3. ‘
17. A composition as claimed in claim 15 or 16, wherein said polypeptide comprises a
glycine residue at the position within the polypeptide that corresds to position
15 of SEQ ID NO: 3. ’
18. A composition as claimed in any one of claims 15 to 17, said polypeptide
comprises a leucine residue at the position within the p peptide that corresponds
to position 24 of SEQ ID NO: 3.

19. A composition as claimed in any one of claims A5 to 18, wherein said polypeptide
comprises an isoleucine residue at the /péition within the polypeptide that

corresponds to position 39 of SEQ ID ,

20. A composition as claimed in any on claims 15 to 19, wherein said polypeptide
comprises a valine residue at thesition within the polypeptide that corresponds
to position 120 of SEQ ID NO: 3/

21. A composition as claimed any one of claims 15 to 20, wherein said polypeptide
comprises a threoning’ residue at the position within the polypeptide that
corresponds to positigh 125 of SEQ 1D NO: 3.

22. A composition Claimed in any one of claims 1 to 21, wherein said polypeptide
comprises: sequence as set forth in SEQ ID NO: 13 or a sequence having at
least 1 . more than 5 amino acid substitutions with respect to the sequence
as set in SEQ ID NO: 13; (ii) the sequence as set forth in SEQ ID NO: 14 or a
seque ce having at least 1 and no more than 5 amino acid substitutions with
respect to the sequence as set forth in SEQ ID NO: 14; (iii) the sequence as set
o in SEQ ID NO: 15 or a sequence having at least 1 and no more than 5 amino

substitutions with respect to the sequence as set forth in SEQ ID NO: 15; (iv)

the sequence as set forth in SEQ ID NO: 16 or a sequence having at least 1 and

no more than 5 amino acid substitutions with respect o the sequence as set forth
in SEQ ID NO: 16; (v) the sequence as set forth in SEQ ID NO: 18 or a sequence
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23.

24.

25.

26.

98
having at least 1 and no more than 5 amino acid substitutions with respect to the
sequence as set forth in SEQ ID NO: 18 or (vi) the sequence as set forth in SE
ID NO: 26 or a sequence having at least 1 and no more than 5 aminoid
substitutions with respect to the sequence as set forth in SEQ ID NO: 26. g

A composition as claimed in claim 1, wherein said dengue antigen gbmprises a
polypeptide comprising a sequence selected from the group consis 'g of SEQ ID
NO: 13; SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, NO: 18 and
SEQ ID NO: 26.

A composition as claimed in claim 23, wherein said dee antigen comprises a
polypeptide comprising a sequence selected from theoup consisting of SEQ ID
NO: 13 and SEQ ID NO: 16.

A composition as claimed in claim 22, whefein said dengue antigen further
comprises a polypeptide comprising: (i) the ,quence as set forth in SEQ ID NO:
19 or a sequence having at least 1 and po-more than 5 amino acid substitutions
with respect to the sequence as set fopth in SEQ ID NO: 19; (ii) the sequence as

amino acid substitutions with res

set forth in SEQ ID NO: 20 or a sequence having at least 1 and no more than 5
?e/ft to the sequence as set forth in SEQ ID NO:

20; (iii) the sequence as set forth in SEQ ID NO: 21 or a sequence having at least

dcid substitutions with respect to the sequence as set
v) the sequence as set forth in SEQ ID NO: 22 or a

1 and no more than 5 amino,
forth in SEQ D NO: 21; (

Amposition as claimed in claim 23, wherein said dengue antigen further

gomprises a polypeptide comprising a sequence selected from the group
consisting of SEQ ID NO: 19; SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22,

SEQ ID NO: 23 and SEQ ID NO: 27.




10

15

20

25

WO 2014/016362 PCT/EP2013/065669

99

27. A composition as claimed in claim 22, wherein said dengue antigen comprises:

f)

i)

a polypeptide having the sequence as set forth in SEQ ID NO: 13 gr a

polypeptide having at least 1 and no more than 5 amino acid substjtltions

with respect to the sequence as set forth in SEQ ID NO: 13; and
a polypeptide having the sequence as set forth in SEQ ID 19 ora
polypeptide having at least 1 and no more than 5 amino acjd substitutions
with respect to the sequence as set forth in SEQ ID NO: 1 o
' ID NO: 14 or a
ino acid substitutions
'NO: 14; and

h in SEQ ID NO: 20 or a
polypeptide having at least 1 and no more 5 amino acid substitutions
with respect to the sequence as set forth | SEQ ID NO: 20;

a polypeptide having the sequence .‘ set forth in SEQ ID NO: 15 or a

a polypeptide having the sequence as set forth in SE
polypeptide having at least 1 and no more than 5
with respect to the sequence as set forth in SEQ 1P |
a polypeptide having the sequence as set

more than 5 amino acid substitutions
t forth in SEQ ID NO: 15; and

polypeptide having at least 1 and ng/

with respect to the sequence as se

a polypeptide sequence as set forth in SEQ ID NO: 16 or a

polypeptide having, {t least 1 and no more than 5 amino acid substitutions
with respect to tequence as set forth in SEQ ID NO: 16; and

a poiypeptideving the sequence as set forth in SEQ ID NO: 22 or a
polypeptide, aving at least 1 and no more than 5 amino acid substitutions
with rest to the sequence as set forth in SEQ ID NO: 22;

a polptide having the sequence as set forth in SEQ ID NO: 18 or a
eptide having at least 1 and no more than 5 amino acid substitutions

respect to the sequence as set forth in SEQ ID NO: 18; and

polypeptide having the sequence as set forth in SEQ ID NO: 23 or a

polypeptide having at least 1 and no more than 5 amino acid substitutions
with respect to the sequence as set forth in SEQ ID NO: 23; or

a polypeptide having the sequence as set forth in SEQ ID NO: 26 or a
polypeptide having at least 1 and no more than 5 amino acid substitutions
with respect to the sequence as set forth in SEQ ID NO: 26; and
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a polypeptide having the sequence as set forth in SEQ ID NO: 27 or a
polypeptide having at least 1 and no more than 5 amino acid substitutions’
with respect to the sequence as set forth in SEQ ID NO: 27. '

28. A composition as claimed in claim 26, wherein said dengue antigen compri es: i)a
polypeptide of SEQ ID NO: 13 and a polypeptide of SEQ ID N.19; i) a
polypeptide of SEQ ID NO:
polypeptide of SEQ ID NO: /NO: 21; iv) a
polypeptide of SEQ ID NO: /ID NO: 22; v) a

32. A vaccine cosition comprising a dengue antigen of serotype 2 selected from
the group nsisting of: (a) a live attenuated dengue virus; (b) an inactivated
dengue ¥ rus; (c) a live attenuated or inactivated chimeric dengue virus; or (d) a

com'tion of two or more of (a) to (¢); wherein said dengue antigen comprises a

notide sequence encoding a protein comprising the polypeptide or

) golypeptides as defined in any one of claims 1 to 30.

33. A vaccine composition comprising a dengue antigen of serotype 2 selected from
the group consisting of: (a) a live attenuated dengue virus; (b) an inactivated

dengue virus; (c) a live attenuated or inactivated chimeric dengue virus; or (d) a
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combination of two or more of (a) to (¢); wherein said dengue antigen comprisesa /

nucleotide sequence having at least 90% sequence identity to a sequencg’

selected from the group consisting of the RNA equivalent of SEQ ID NO: 1, &
RNA equivalent of SEQ ID NO: 4, the RNA equivalent of SEQ ID NO: 5, the/RNA
equivalent of SEQ ID NO: 6, the RNA equivalent of SEQ ID NO: 7 EQ ID
NO: 25.

A composition as claimed in any preceding claim, wherein . composition

comprises a live attenuated chimeric dengue virus.

A composition as claimed in claim 34, wherein said comition comprises one or

more proteins from a dengue virus and one or morg ‘proteins from a different

flavivirus.

A composition as claimed in claim 35, whereiry the different flavivirus is a yellow
fever virus. |

A composition as claimed in claim 36, wherein the yellow fever virus is YF-Vax.

A composition as claimed in any pfeceding claim, wherein the composition further
comprises a dengue antigeh of serotype 1, a dengue antigen of serotype 3 and a

dengue antigen of serotype 4/

A composition as claime 4 in claim 38, wherein said dengue antigens of serotypes
1, 3 and 4 are each Andependently selected from the group consisting of a live

attenuated dengue ¥irus and a live attenuated chimeric dengue virus.

A composition 4s claimed in claim 39, wherein said dengue antigens of serotypes
1,3 and 4

backbone

afe each a live attenuated chimeric dengue virus in which the genetic
‘of a recipient flavivirus has been modified by exchanging the sequences
encodirfg the prM and E proteins of the recipient flavivirus with the corresponding

segudences of a dengue virus.

A composition as claimed in claim 40, wherein the recipient flavivirus is a yellow

" fever virus.
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47.

48.
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A composition as claimed in any one of claims 38 to 41, wherein said dengue
antigens of serotypes 1, 3 and 4 are each a live attenuated chimeric dengue viry
and the dengue antigen of serotype 2 is a live attenuated dengue virus of serofype

2 which comprises a nucleic acid sequence having at least 90% sequence identity
to SEQ ID NO: 24.

A pharmaceutical formulation comprising a composition as clgimed in any

preceding claim and a pharmaceutically acceptable carrier, dilueny/or excipient.
A composition as claimed in any one of claims 1 to 42 for use’in therapy.

A composition as claimed in any one of claims 1 to A2 for use in a method of
protecting 2 human subject against dengue disease/caused by a dengue virus of

serotype 2.

A composition as claimed in any one of claims 38 to 42 for use in a method of
protecting a human subject against dengug disease caused by a dengue virus of

serotype 1, serotype 2, serotype 3 or serodtype 4.

A method of protecting a human ubject against dengue disease caused by a
dengue virus of serotype 2, wherein said method comprises administering to said
subject an effective amount of a composition according to any one of claims 1 to
42. |

A method of protecting a human subject against dengue disease caused by a
dengue virus of serbtype 1, serotype 2, serotype 3 or serotype 4, wherein said
method Compris administering to said subject an effective amount of a

composition rding to any one of claims 38 to 42.

A kit co Aprising a composition according to any one of claims 1 to 42 and
instructions for use of said composition in a method of protecting a human subject

agajnst dengue disease caused by a dengue virus of serotype 2.

/A kit comprising a composition according to any one of claims 38 to 42 and

instructions for use of said composition in a method of protecting a human subject
against dengue disease caused by a dengue virus of serotype 1, serotype 2,
serotype 3 or serotype 4.




