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Thus, there remains a need for the development of effective strategies for the
diagnosis, treatment, and prevention of dengue viral infection. The availability of nucleic
acid diagnostic tests capable of efficiently detecting dengue virus in human specimens
such as plasma, serum and respiratory secretions will assist the medical community in

better diagnosing and treating dengue viral infections.

SUMMARY

The present #ventiendisclosure is based on the development of sensitive, reliable
nucleic acid-based diaghostic assays for the detection of dengue viruses in biological
samples from potentially infected subjects. The methods allow the rapid detection in a
single assay of dengue virus infection caused by one or several dengue viruses, such as
caused by one or more dengue virus serotypes 1-4. The methods can also be used to
quantitate the amount of virus that is present and to determine which dengue virus
serotypes are present in the biological sample. If infection is detected, the individual can
be given appropriate therapy, and steps can be taken to prevent or reduce further
transmission and spread of dengue virus. If infection is ruled-out, other potential causes of
undifferentiated febrile illness can be further investigated.

The methods utilize primers and probes for amplifying and/or detecting target
sequences of one or more dengue virus serotypes, to allow detection of a single serotype
or multiple serotypes simultaneously in a single assay. In certain embodiments, the
dengue virus sequences are detected using reverse transcriptase-polymerase chain reaction
(RT-PCR), for example, using real-time RT-PCR and/or multiplex RT-PCR. Other
nucleic-acid based detection techniques such as, but not limited to, nucleic acid sequence
based amplification (NASBA), a 5' nuclease assay (e.g., TagMan™™), or transcription-
mediated amplification (TMA), can also be used.

Exemplary primers (SEQ ID NOS:5-12) and probes (SEQ ID NOS:13-21) are
shown in Example 1 (see Tables 1 and 2). Changes to the nucleotide sequences of these
primers and probes may be introduced corresponding to genetic variations in particular
Dengue strains. For example up to three nucleotide changes, including 1 nucleotide -
change, 2 nucleotide changes, or three nucleotide changes, may be made in a sequence
selected from the group consisting of SEQ ID NOS:5-21, wherein the oligonucleotide
primer or probe is capable of hybridizing to and amplifying or detecting a particular

dengue virus target nucleic acid.



10

15

20

25

30

In one aspestembodiment, the inventiendisclosure includes a composition for
detecting dengue virus in a biological sample using a nucleic acid amplification assay,
wherein the composition comprises at least one set of oligonucleotide primers comprising
a forward primer and a reverse primer capable of amplifying at least a portion of a dengue
virus genome, the portion comprising a 5° UTR sequence or a dengue virus capsid coding
sequence, wherein the primers are not more than 40 nucleotides in length, wherein said set
of primers is selected from the group consisting of:

a) a forward primer comprising the sequence of SEQ ID NO:5 and a reverse
primer comprising the sequence of SEQ ID NO:9;

b) a forward primer comprising the sequence of SEQ ID NO:5 and a reverse
primer comprising the sequence of SEQ ID NO:10;

c) a forward primer comprising the sequence of SEQ ID NO:5 and a reverse
primer comprising the sequence of SEQ ID NO:11;

d) a forward primer comprising the sequence of SEQ ID NO:6 and a reverse
primer comprising the sequence of SEQ ID NO:10;

e) a forward primer comprising the sequence of SEQ ID NO:6 and a reverse
primer comprising the sequence of SEQ ID NO:11;

) a forward primer comprising the sequence of SEQ ID NO:7 and a reverse
primer comprising the sequence of SEQ ID NO:9;

g) a forward primer comprising the sequence of SEQ ID NO:8 and a reverse
primer comprising the sequence of SEQ ID NO:12;

h) a forward primer and a reverse primer each comprising at least 10
contiguous nucleotides from the corresponding nucleotide sequences of the forward
primer and reverse primer of a primer set selected from the group consisting of (a)-(g);

i) a forward primer and a reverse primer comprising at least one nucleotide
sequence that differs from the corresponding nucleotide sequence of the forward primer or
reverse primer of a primer set selected from the group consisting of (a)-(g) in that the
primer has up to three nucleotide changes compared to the corresponding sequence,
wherein the primer is capable of hybridizing to and amplifying dengue virus nucleic acids
in the nucleic acid amplification assay; and

1 a forward primer and a reverse primer comprising nucleotide sequences

that are complements of the corresponding nucleotide sequences of the
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forward primer and reverse primer of a primer set selected from the group consisting of
(a)-(i).

In one aspect, there is provided a composition for detecting dengue virus in a

biological samvple using a nucleic acid amplification assay. the commposition comprising at

least one set of oligonucleotide primers comprising a forward primer and a reverse primer

capable of amplifyving at least a portion of a dengue virus genome, said portion comprising

a 5" UTR sequence or a dengue virus capsid coding sequence, wherein said primers are

not more than 40 nucleotides in length, wherein said set of primers is selected from the

sroup consisting essentially of:

(a) a forward primer comprising the sequence of SEQ ID NO:5 and a

reverse primer comprising the sequence of SEOQ 1D NO:9:

(h) a forward primer comprising the seqguence of SEQ ID NO:5and a

reverse primer comprising the segquence of SEQ 1D NO:10;

(c) a forward primer comprising the sequence of SEQ ID NO:S and a

reverse primer comprising the sequence of SEQ ID NO:11;

(& a forward primer comprising the sequence of SEQ ID NO:6and a

reverse primer comprising the sequence of SEQ 1D NO:10;

(e} a forward primer comprising the sequence of SEQ ID NO:6 and a

reverse primer comprising the sequence of SEQ ID NO:11;

H a forward primer comprising the sequence of SEQ ID NO:7and a

reverse primer comprising the sequence of SEQ ID NO:9;

{g) a forward primer comprising the sequence of SEQ ID NO:& and a

reverse primer comprising the sequence of SEQ 1D NO:12;

(h) a forward primer and a reverse primer each comvrisine at least 10

contiguous nucleotides from the corresponding nucleotide sequences of the forward

primer and reverse primer of a primer set selected from the group consisting essentially of

(a)-(g);

(1) a forward primer and a reverse primer comprising at least one

nucleotide sequence that differs from the corresponding nucleotide sequence of the

forward primer or reverse primer of 2 primer set selected from the group consisting

essentially of (a)-(g) in that the primer has up to three nucleotide changes compared to the

cotresponding sequence., wherein the primer is capable of hvbridizing to and amplifving

deneue virus nucleie acids in the nucleic acid amplification assav;
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i) a forward primer and a reverse primer comprising nucleotide sequences

that are complements of the corresponding nucleotide sequences of the forward primer and reverse

primer of a primer set selected from the group consisting essentially of (a)-{1); and

(I a combination of a primer set selected from the groun comprising (a)-(3).

In certain embodiments, the composition may further comprise at least one detectably
labeled oligonucleotide probe sufficiently complementary to and capable of hybridizing with
dengue virus RNA or an amplicon thereof. Exemplary probes include a probe comprising the
sequence of SEQ ID NO:13, a probe comprising the sequence of SEQ ID NO:14, a probe
comprising the sequence of SEQ ID NO:15, a probe comprising the sequence of SEQ ID NO:16, a
probe comprising the sequence of SEQ ID NO:17, a probe comprising the sequence of SEQ ID

'NO:18, a probe comprising the sequence of SEQ ID NO:19, a probe comprising the sequence of

SEQ ID NO:20, and a probe comprising the sequence of SEQ ID NO:21. The composition may
include a set of probes capable of detecting multiple serotypes of dengue virus, including two or
more, three or more, or all four serotypes of dengue virus. In one embodiment, the set of probes
comprises a probe comprising the sequence of SEQ ID NO:13, a probe comprising the sequence of
SEQ ID NO:14, a probe comprising the sequence of SEQ ID NO:15, and a probe comprising the
sequence of SEQ ID NO:16.

The probe may be detectably labeled with a fluorophore such as, but not limited to
carboxyfluorescein (FAM), CAL Fluor Orange 560, CAL Fluor Red 610, Quasar Blue 670, 6-
carboxyfluorescein (6-FAM), tetramethyl rhodamine (TAMRA), and 2, 4', 5, 7'- tetrachloro-4-7-
dichlorofluorescein (TET). In one embodiment, the probe comprises a 5'-fluorophore and a 3'-
quencher. For example, the probe may comprises a 5'-fluorophore selected from the group
consisting of carboxyfluorescein (FAM), CAL Fluor Orange 560, CAL Fluor Red 610, Quasar
Blue 670, and 2', 4', 5, 7'-tetrachloro-4-7-dichlorofluorescein (TET) and a 3'-quencher selected
from the group consisting of a black hole quencher (BHQ), tetramethyl rhodamine (TAMRA),
dabcyl, and dihydrocyclopyrroloindole tripeptide minor groove binder (MGB). In one
embodiment, the probe is a molecular beacon.

' In one embodiment, the composition comprises a primer comprising the sequence of SEQ
ID NO:5, a primer comprising the sequence of SEQ ID NO:6, a primer comprising the sequence of
SEQ ID NO:7, a primer comprising the sequence of SEQ ID NO:8, a primer comprising the
sequence of SEQ ID NO:9, a primer comprising the sequence of SEQ ID NO:10, a primer
comprising the sequence of SEQ ID NO:11, a primer comprising the sequence of SEQ ID NO:12,
a probe comprising the sequence of SEQ ID NO:13, a probe comprising the sequence of SEQ ID
NO:14,
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a probe comprising the sequence of SEQ ID NO:15, and a probe comprising the sequence
of SEQ ID NO:16. ,

In one embodiment, the probe comprising the sequence of SEQ ID NO:13 further
comprises a 5' FAM fluorophore and a 3' BHQ-1 quencher, the probe comprising the
sequence of SEQ ID NO:14 further comprises a 5' CAL Fluor Orange 560 fluorophore and
a 3' BHQ-1 quencher, the probe comprising the sequence of SEQ ID NO:15 further
comprises a 5' CAL Fluor Red 610 fluorophore and a 3' BHQ-2 quencher, and the probe
comprising the sequence of SEQ ID NO:16 further comprises a 5' Quasar Blue 670
fluorophore and a 3' BHQ-2 quencher.

In another aspect, the-inventien-ineludesthere is provided a method for detecting

dengue virus in a biological sample, the method comprising:

a) contacting a biological sample suspected of containing dengue virus with a
composition, as described herein, for detecting dengue virus by nucleic acid amplification
of viral RNA,

b) amplifying dengue virus nucleic acids if present, wherein the nucleic acids
comprise at least one target sequence selected from the group consisting of a dengue-1
target sequence, a dengue-2 target sequence, a dengue-3 target sequence, and a dengue-4
target sequence; and

) detecting the presence of the amplified nucleic acids using at least one

detectably labeled oligonucleotide probe sufficiently complementary to and capable of

- hybridizing with the dengue virus RNA or amplicon thereof, if present, as an indication of

the presence or absence of dengue virus in the sample.

In one embodiment, at least one probe is selected from the group consisting of a
probe comprising the sequence of SEQ ID NO:13, a probe comprising the sequence of
SEQ ID NO:14, a probe comprising the sequence of SEQ ID NO:15, a probe comprising
the sequence of SEQ ID NO:16, a probe comprising the sequence of SEQ ID NO:17, a
probe comprising the sequence of SEQ ID NO:18, a probe comprising the sequence of
SEQ ID NO:19, a probe comprising the sequence of SEQ ID NO:20, and a probe
comprising the sequence of SEQ ID NO:21.

In another embodiment, a set of probes is used for detecting dengue virus in a
biological sample, wherein the set of probes comprises a probe comprising the sequence of
SEQ ID NO:13, a probe comprising the sequence of SEQ ID NO:14, a probe comprising
the sequence of SEQ ID NO:15, and a probe comprising the sequence of SEQ ID NO:16.
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comprising the sequence of SEQ ID NO:15, and a probe comprising the sequence of SEQ
ID NO:16. In one embodiment, the probe comprising the seqﬁence of SEQ ID NO:13
further comprises a 5' FAM fluorophore and a 3' BHQ-1 quencher, the probe comprising
the sequence of SEQ ID NO:14 further comprises a 5' CAL Fluor Orange 560 ﬂﬁorophore
and a 3' BHQ-1 quencher, the probe comprising the sequence of SEQ ID NO:15 further
comprises a 5' CAL Fluor Red 610 fluorophore and a 3' BHQ-2 quencher, and the probe
comprising the sequence of SEQ ID NO:16 further comprises a 5' Quasar Blue 670
fluorophore and a 3' BHQ-2 quencher.

In one aspect, there is provided an isolated oliconucleotide not more than 40

nucleotides in leneth comprising:

{a) a nucleotide sequence comprising at least 10 contizuous nucleotides

from a nucleotide sequence selected from the group consisting essentially of SEQ 1D

NOS:5-21;

(b} a nucleotide seguence that differs from a nucleotide sequence

selected from the oroup consisting essentiallv of SEQ 1D NOS:5-21 by up to three

nucleotide changes, wherein the olisonucleotide is capable of hybridizing to and

amplifying dengue virus nucleic acids: or

(c) complements of (a) and (b),

In another aspeetembodiment, the #sventiondisclosure includes an isolated
oligonucleotide not more than 40 nucleotides in length comprising a nucleotide sequence
comprising at least 10 contiguous nucleotides from a nucleotide sequence selected from
the group consisting of SEQ ID NOS:5-21; or variants thereof comprising a nucleotide
sequence that differs from a nucleotide sequence selected from the group consisting of
SEQ ID NOS:5-21 by up to three nucleotide changes, wherein the oligonucleotide is
capable of hybridizing to and amplifying and/or detecting dengue virus nucleic acids; or
complements thereof. Oligonucleotides may further comprise a detectable label. For
example, the detectable label may be a fluorophore such as, but not limited to
carboxyfluorescein (FAM), CAL Fluor Orange 560, CAL Fluor Red 610, Quasar Blue
670, 6-carboxyfluorescein (6-FAM), tetramethyl thodamine (TAMRA), and 2', 4', 5', 7'
tetrachloro-4-7-dichlorofluorescein (TET). The oligonucleotide may further comprise a
quencher such as, but not limited to a black hole quencher (BHQ), tetramethyl rhodamine
(TAMRA), dabeyl, and a minor groove binder (MGB). In certain embodiments, the

oligonucleotide is selected from the group consisting of: an oligonucleotide consisting of a
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nucleotide sequence selected from the group consisting of SEQ ID NOS:5-21 ora
complement thereof. |

In one aspect, there 1s provided an isolated oligonucleotide selected from the group

congisting essentially oft

(a) an oligonucleotide consisting essentially of a nucleotide seguence selected

from the proup consisting essentiallv of SEQ ID NOS:5-21:

(b) an oligonucleotide complementary to an oligonucleotide of (a); and

(c) a combination of an oligonucleotide selected from (a) and (b).

In one aspect, there is provided a kit for detecting dengue virus in a biological

sample, the kit comprising:

written instructions for identifving the presence of dengue virus: and

at least one set of primers comprising a forward primer and a reverse primer

capable of amplifying at least a portion of a dengue virus genome, said portion comprising

a 5" UTR sequence or a dengue capsid coding sequence, wherein said primers are not

more than about 40 nucleotides in length, wherein said set of primers is selected from the

croup consisting essentially of:

{2) a forward primer comuprising the sequence of SEQ ID NO:5 and areverse

primer comprising the sequence of SEQ 1D NO:9;

(b a forward primer comprising the sequence of SEQ ID NO:5 and a reverse

primer comprising the sequence of SEQ 1D NO:10;

{c) a forward primer comprising the sequence of SEQ 1D NO:5 and a reverse

primer comprising the sequence of SEQ 1D NO:11:

(d) a forward primer comprising the seguence of SE O 1D NO:6 and a reverse

syrimer comprising the sequence of SEQ ID NO:10:

{e) a forward primer comprising the sequence of SEQ 1D NO:6 and a reverse

primer comprising the sequence of SEQ ID NO:11:

(1) a forward primer comprising the sequence of SEQ ID NO:7 and a reverse

primer comprsing the sequence of S EQ 1D NO:9;

(2} a forward primer comprising the sequence of SEQ ID NO:R and areverse

primer comprising the sequence of SEQ 1D NO:12:

(h) a forward primer and a reverse primer each comprising at least 10

contiguous nucleotides from the corresponding nucleotide sequences of the forward

rimer and reverse primer of a primer set selected from the group consisting essentially of

(a)-(g);
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(i} a forward primer and a reverse primer comprising at least one nucleotide

sequence that differs from the corresponding nucleotide seguence of the forward primer or

reverse primer of a primer set selected from the group consisting essentially of {a)-(g) in

that the primer has up fo three nucleotide changes compared to the corresponding

sequence, wherein the primer is capable of hybridizing to and amplifying dengue virus

nucleic acids in the nucleic acid amplification assav;

(1 a forward primer and a reverse primer comprising nucleotide sequences

that are complements of the corresponding nucleotide sequences of the forward primer and

reverse primer of a primer set selected from the group consisting essentially of (a)-(i); and

(k) a combination of primers selected from the group comprising (a)-(i).

In another aspeetembodiment, the i#ventiondisclosure includes a kit for detecting

dengue virus in a biological sample by nucleic acid amplification of viral RNA. The kit
may comprise a composition, as described herein, comprising at least one set of primers
including a forward primer and a reverse primer capable of amplifying at least a portion of
a dengue virus genome, including a 5 UTR sequence or a dengue capsid coding sequence.
The kit may further comprise written instructions for identifying the presence of the
dengue virus, quantitating the virus, and/or serotyping dengue virus. The kit may also

comprise reagents for performing reverse transcriptase polymerase
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Claims
What is claimed is:
1. A composition for detecting dengue virus in a biological sample usin: 2 nucleic

acid amplification assay, the composition comprising at least one set of oligonucleotide
primers comprising a forward primer and a reverse primer capable of amplifying at least a
portion of a dengue virus genome, said portion comprising a 5> UTR séquence or a dengue
virus capsid coding sequence, wherein said primers are not more than 40 nucleotides in
length, wherein said set of primers is selected from the group consisting of:
a) a forward primer comprising the sequence of SEQ ID NOS and a reverse primer
comprising the sequence of SEQ ID NO:9; ’ /

b) a forward primer comprising the sequence of SE ID NO:5 and a reverse primer

comprising the sequence of SEQ ID NO:10;
¢) a forward primer comprising the sequence Q,f/'SEQ ID NO:S5 and a reverse primer
comprising the sequence of SEQ ID NO:1,
d) a forward primer comprising the seque e of SEQ ID NO:6 and a reverse primer
comprising the sequence of SEQ ID/,"’O: 10;

e) a forward primer comprising the s ’Eluence of SEQ ID NO:6 and a reverse primer

ID NO:11;
f) a forward primer comprising the sequence of SEQ ID NO:7 and a reverse primer
SEQ ID NO:9;

g) a forward primer comprjsing the sequence of SEQ ID NO:8 and a reverse primer

%

comprising the sequence of SEQ

%

comprising the sequence o

comprising the seque{'be of SEQ ID NO:12;

h) a forward primer apd a reverse primer each comprising at least 10 contiguous

VA

nucleotides fromythe corresponding nucleotide sequences of the forward primer

and reverse primer of a primer set sclected from the group consisting of (a)-(g);
J
i) a forward pyimer and a reverse primer comprising at least one nuclcotide sequence
that diffeys from the corresponding nucleotide sequence of the forward primer or

revers'/primer of a primer set selected from the group consisting of (2)-(g) in that

/. . .
the primer has up to three nucleotide changes compared to the corresponding

s¢uence, wherein the primer is capable of hybridizing to and amplifying dengue

/Virus nucleicacids irthe mucleicacidamplificatiomassay;and
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j) aforward primer and a reverse primer comprising nucleotide sequences that are

complements of the corresponding nucleotide sequences of the forward primgf and

reverse primer of a primer set selected from the group consisting of (a)-(i)

3. The composition of claim 2, wherein the probe is selected ffom the group
consisting of: |
a) a probe comprising the sequence of SEQ ID NO:13,
b) a probe comprising the sequence of SEQ ID NO:14
¢) aprobe comprising the sequence of SEQ ID NO:A5,
d) aprobe comprising the sequence of SEQ ID NO:16,
¢) a probe comprising the sequence of SEQ ID/NO:17,
f) aprobe comprising the sequence of SEQ AD NO:18,
g) aprobe comprising the sequence of SEQ ID NO:19,
h) a probe comprising the sequence of SEQ 1D NO:20,
i) a probe comprising the sequence gf SEQ ID NO:21, and
j) aprobe that differs from the cofresponding nucleotide sequence of a probe selected
from the group consisting of/(a)-(i) in that the probe has up to three nucleotide
changes compared to the gorresponding sequence, wherein the probe is capable of

hybridizing to and detegting the dengue virus RNA or an amplicon thereof.

4, The composition ¢f claim 3 comprising a set of probes, wherein the set of probes
comprises a probe comprising the sequence of SEQ ID NO:13, a probe comprising the
sequence of SEQ ID/NO:14, a probe comprising the secquence of SEQ ID NO:15, and a
probe comprising/the sequence of SEQ ID NO:16.

5. The gomposition of claim 2, wherein the detectably labeled probe comprises a
fluorophore.
6. The composition of claim 5, wherein the fluorophore is selected from the group

—tonsisting of tarboxyfluorescemn (FAM); CAL Fluor Orange 560, CAL Fluor Red- 610,
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Quasar Blue 670, 6-carboxyfluorescein (6-FAM), tetramethyl rhodamine (TAMRA)/and
2', 4', 5', T'- tetrachloro-4-7-dichlorofluorescein (TET).

7. The composition of claim 6, wherein the detectably labeled probe copiprises a 5'-

fluorophote and a 3'-quencher.

8. The composition of claim 7, wherein the 5'-fluorophore is selgcted from the group
consisting of carboxyfluorescein (FAM), CAL Fluor Orange 560, £AL Fluor Red 610,
Quasar Blue 670, and 2', 4', 5', 7-tetrachloro-4-7-dichlorofluoregcein (TET).

9. The composition of claim 7, wherein the 3'-quenchef is selected from the group
consisting of a black hole quencher (BHQ), tetramethyl yhodamine (TAMRA), dabeyl, and

dihydrocyclopyrroloindole tripeptide minor groove bidder (MGB).

10.  The composition of claim 7, wherein the probe is a molecular beacon.

11.  The composition of claim 2 compriging a primer comprising the sequence of SEQ
ID NO:5, a primer comprising the sequepce of SEQ ID NO:6, a primer comprising the

sequence of SEQ ID NO:7, a primer cgmprising the sequence of SEQ ID NO:8, a primer
comprising the sequence of SEQ IYNO:9, a primer comprising the sequence of SEQ ID
NO:10, a primer comprising the séquence of SEQ ID NO:11, a primer comprising the

sequence of SEQ ID NO:12, aprobe comprising the sequence of SEQ ID NO:13, a probe
comprising the sequence of SEQ ID NO:14, a probe comprising the sequence of SEQ ID

NO:15, and a probe compfising the sequence of SEQ ID NO:16.

12. The composjtion of claim 11, wherein the probe comprising the sequence of SEQ
ID NO:13 further/€omprises a 5' FAM fluorophore and a 3' BHQ-1 quencher, the probe
comprising the Sequence of SEQ ID NO:14 further comprises a 5' CAL Fluor Orange 560
fluorophore And a 3' BHQ-1 quencher, the probe comprising the sequence of SEQ ID
NO:15 fupther comprises a 5' CAL Fluor Red 610 fluorophore and a 3' BHQ-2 quencher,
and the probe comprising the sequence of SEQ ID NO:16 further comprises a 5' Quasar
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13, A method for detecting dengue virus in a biological sample, the method
comprising:
a) contacting a biological sample suspected of containing dengue virus witlf the
composition of claim 1,
b) amplifying dengue virus nucleic acids if present, said nucleic acids/comprising at
least one target scquence sclected from the group consisting of g/dengue-1 target
sequence, a dengue-2 target sequence, a dengue-3 target sequgnce, and a dengue-4

target sequence;

c) detecting the presence of the amplified nucleic acids uts})g at least one detectably
labeled oligonucleotide probe sufficiently complementary to and capable of
hybridizing with the dengue virus RNA or amplicon thereof, if present, as an

indication of the presence or absence of dengue yirus in the sample.

14.  The method of claim 13, wherein at least oné probe is selected from the group

consisting of:

a) aprobe comprising the sequence of SEQ 1D NO:13,

b) a probe comprising the sequence of SEQ ID NO:14,

c) aprobe comprising the sequence gf SEQ ID NO:15,

d) aprobe comprising the sequenge of SEQ ID NO:16,

e) aprobe comprising the sequgnce of SEQ ID NO:17,

f) aprobe comprising the seguence of SEQ ID NO:18,

g) aprobe comprising the sequence of SEQ ID NO:19,

h) a probe comprising tife sequence of SEQ ID NO:20,

i) aprobe comprising the sequence of SEQ ID NO:21, and

j) aprobe that différs from the corresponding nucleotide sequence of a probe selected
from the group consisting of (a)-(i) in that the probe has up to three nucleotide
changes compared to the corresponding secquence, wherein the probe is capable of
hybridi Z

g to and detecting the dengue virus RNA or amplicon thereof.

15.  Th¢'method of claim 14, wherein a set of probes is used for detecting dengue virus
in a bioJogical sample, wherein the set of probes comprises a probe comprising the
sequence of SEQ ID NO:13, a probe comprising the sequence of SEQ 1D NO:14, a probe
copiprising the sequence of SEQ ID NO:15, and a probe comprising the sequence of SEQ
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16.  The method of claim 13, wherein the detectably labeled probe comprises a

fluorophore.

17.  The method of claim 16, wherein the fluorophore is selected from the group
consisting of carboxyfluorescein (FAM), CAL Fluor Orange 560, CAL Fluor Red 610,
Quasar Blue 670, 6-carboxyfluorescein (6-FAM), tetramethyl rhoda 41: (TAMRA), and
2', 4", 5', 7'- tetrachloro-4-7-dichlorofluorescein (TET).

18.  The method of claim 16, wherein the detectably labeled probe comprises a 5'-

fluorophore and a 3'-quencher.

19.  The method of claim 18, wherein the 5'-fluorophore is selected from the group
Orange 560, CAL Fluor Red 610,
Quasar Blue 670, and 2, 4', 5', 7'-tetrachloro-4-74dichlorofluorescein (TET).

consisting of carboxyfluorescein (FAM), CAL Flu

20.  The method of claim 18, wherein th¢ 3'-quencher is sclected from the group
consisting of a black hole quencher (BHQ), tetramethyl rhodamine (TAMRA), dabceyl, and

dihydrocyclopyrroloindole tripeptide minor groove binder (MGB).

21.  The method of claim 18, wherein the probe is a molecular beacon.
22, The method of claind 13, wherein the primers used for detecting dengue virus in
the biological sample comprise a primer comprising the sequence of SEQ ID NO:5, a
primer comprising the sequence of SEQ ID NO:6, a primer comprising the sequence of
ither comprising the sequence of SEQ ID NO:8, a primer comprising
Q ID NO:9, a primer comprising the sequence of SEQ ID NO:10, a
primer compriging the sequence of SEQ ID NO:11, and a primer comprising the sequence
of SEQ ID NXO:12.

23.

biolggical sample comprise a primer comprising the sequence of SEQ ID NO:5, a primer

"he method of claim 13, wherein the primers used for detecting dengue virus in the

mprising-the-sequence of SEQ-ID-NO:8;-a primer-comprising the sequence of SEQTD—
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NO:9, a primer comprising the sequence of SEQ ID NO:10, and a primer comprising the
sequence of SEQ ID NO:12.

24.  The method of claim 13, wherein the primers used for detecting dengtie virus in the
biological sample comprise a primer comprising the sequence of SEQ ID/NO:5, a primer
comprising the sequence of SEQ ID NO:8, a primer comprising the segfience of SEQ ID
NO:9, a primer comprising the sequence of SEQ ID NO:11, and a ppimer comprising the
sequence of SEQ ID NO:12.

25.  The method of claim 13, wherein the primers used for detecting dengue virus in the
biological sample comprise a primer comprisirg the sequénce of SEQ ID NO:5, a primer
comprising the sequence of SEQ ID NO:8, a primer comprising the sequence of SEQ ID
NO:9, a primer comprising the sequence of SEQ ID/NO:10, a primer comprising the
sequence of SEQ ID NO:11, and a primer compr'ség the sequence of SEQ ID NO:12.

26.  The method of claim 13, wherein the’ primers used for detecting dengue virus in the
biological sample comprise a primer comprising the sequence of SEQ ID NO:S5, a primer

cdmprising the sequence of SEQ ID NO:6, a primer comprising the sequence of SEQ 1D

NO:8, a primer comprising the sequénce of SEQ ID NO:9, a primer comprising the
sequence of SEQ ID NO:10, and 4 primer comprising the sequence of SEQ ID NO:12.

sequence of SEQYID NO:11, and a primer comprising the sequence of SEQ ID NO:12.

28.  The/method of claim 13, wherein the primers used for detecting dengue virus in the
biological sample comprise a primer comprising the sequence of SEQ ID NO:5, primer
compyising the sequence of SEQ ID NO:7, a primer comprising the sequence of SEQ 1D
NO/8, a primer comprising the sequence of SEQ ID NO:9, a primer comprising the

quence-of SEQ-1D-NO:10;-and-a-primer-eomprising-the-sequenee-of SEQID-NO: 12—
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29.  The method bf claim 13, wherein the primers used for detecting dengue virus/n the
biological sample comprise a primer comprising the sequence of SEQ ID NO:5, primer
SEQ ID
NO:8, a primer comprising the sequence of SEQ ID NO:9, a primer comprising the

comprising the sequence of SEQ ID NO:7, a primer comprising the sequence o
sequence of SEQ ID NO:11, and a primer comprising the sequence of SEQ ID NO:12.
30.  The method of claim 13, wherein amplifying comprises reve 4fmscriptase
polymerase chain reaction (RT-PCR), nucleic acid sequence based amplification
(NASBA), transcription-mediated amplification (TMA), or a fluorogenic 5° nuclease
assay, or a combination thereof.

31.  The method of claim 30, wherein amplifying comprises real-time RT-PCR.

32. The method of claim 30, wherein amplifying comprises multiplex RT-PCR.

33.  The method of claim 32, wherein the’ primers and probes that are used for detecting
dengue virus in a biological sample compfise a primer comprising the sequence of SEQ ID
NO:5, a primer comprising the sequence of SEQ ID NO:6, a primer comprising the
sequence of SEQ ID NO:7, a primer’ comprising the sequence of SEQ ID NO:8, a primer
comprising the sequence of SEQ/ID NO:9, a primer comprising the sequence of SEQ ID
NO:10, a primer comprising the sequence of SEQ ID NO:11, a primer comprising the
sequence of SEQ ID NO:12, a probe comprising the sequence of SEQ ID NO:13, a probe
comprising the sequence/of SEQ ID NO:14, a probe comprising the sequence of SEQ ID

NO:15, and a probe cgmprising the sequence of SEQ ID NO:16.

34.  The metfiod of claim 33, wherein the probe comprising the sequence of SEQ ID
NO:13 further comprises a 5' FAM fluorophore and a 3' BHQ-1 quencher, the probe
comprising'the sequence of SEQ ID NO:14 further comprises a 5' CAL Fluor Orange 560
fluorophore and a 3' BHQ-1 quencher, the probe comprising the sequence of SEQ ID
NO:J5 further comprises a 5' CAL Fluor Red 610 fluorophore and a 3' BHQ-2 quencher,
,apd the probe comprising the sequence of SEQ ID NO:16 further comprises a 5' Quasar

tue-670-fluorophore and-a-3* BHQ=2 quencher:
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35.  The method of claim 13, wherein the biological sample is selected from the group

consisting of blood, plasma, serum, and peripheral blood mononuclear cells.

36.  The method of claim 13, wherein the biological sample is obtained from the liver,

lung, spleen, thymus, kidneys, lymph nodes, or bone marrow.

37.  The method of claim 13, further comprising quantitating the ahount of dengue

virus present in the biological sample.

38.  The method of claim 13, further comprising serotyping the dengue virus present in
the biological sample by detecting the presence of at least gne target sequence selected
from the group consisting of a dengue-1 target sequencg; a dengue-2 target sequence, a

dengue-3 target sequence, and a dengue-4 target sequence.

39.  The method of claim 13, further compriging isolating the dengue virus nucleic

acids from the biological sample prior to amplification.

40.  The method of claim 13, further/comprising isolating the dengue virus nucleic

acids from the biological sample afier amplification.

41.  Anisolated oligonucleotide not more than 40 nucleotides in length comprising:

a) anucleotide sequence comprising at least 10 contiguous nucleotides from a
nucleotide sequenge selected from the group consisting of SEQ ID NOS:5-21;

b) anucleotide seq'(:nce that differs from a nucleotide sequence selected from the
group consisting of SEQ ID NOS:5-21 by up to three nucleotide changes, wherein
the oligonycleotide is capable of hybridizing to and amplifying dengue virus
nucleic acids; or

c) complements of (a) and (b).
42 / he oligonucleotide of claim 41, further comprising a detectable label.

"T“Thé‘ﬁlfg@ﬁuﬂeﬁﬁde' of claim 42, wherein the detectable label isa fluorophore,—
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44, The oligonucleotide of claim 43, wherein the fluorophore is selected from the
group consisting of carboxyfluorescein (FAM), CAL Fluor Orange 560, CAL Fluor Red

610, Quasar Blue 670, 6-carboxyfluorescein (6-FAM), tetramethyl rhodamine (PAMRA),
and 2', 4', 5', 7"~ tetrachloro-4-7-dichlorofluorescein (TET).

45.  The oligonucleotide of claim 43, further comprising a quencher.
46.  The oligonucleotide of claim 45, wherein the quencher is selected from the group

consisting of a black hole quencher (BHQ), tetramethyl rhodamirie (TAMRA), dabceyl, and
a minor groove binder (MGB).

47.  Anisolated oligonucleotide selected from the group consisting of:
a) an oligonucleotide consisting of a nucleotide se(éence selected from the group

consisting of SEQ ID NOS:5-21; and

b) an oligonucleotide complementary to an oligonucleotide of (a).

48.  The oligonucleotide of claim 47, further comprising a detectable label.

/

49.  The oligonucleotide of claim 4/5/, wherein the detectable label is a fluorophore.

50. The oligonucleotide of c/l/aén 49, wherein the fluorophore is selected from the
group consisting of carboxyflyorescein (FAM), CAL Fluor Orange 560, CAL Fluor Red
610, Quasar Blue 670, 6-ca/rfb/;)xyﬂuorescein (6-FAM), tetramethyl rhodamine (TAMRA),
and 2',4', 5", 7'- tetrachlgfrg#-7-dich1.oroﬂuorescein (TET).

7
J

/
51. The oligonqg’{;:otide of claim 49, further comprising a quencher.
//f
52. The ol/i{g’gnucleotidc of claim 51, wherein the quencher is selected from the group
consisting gfil black hole quencher (BHQ), tetramethyl rhodamine (TAMRA), dabeyl, and

a minor gféove binder (MGB).

53. / A kit for detecting dengue virus in a biological sample, the kit comprising:

7* written-instructions-for identifying the presence of dengue virus; and "~
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at least one set of primers comprising a forward primer and a reverse primer
capable of amplifying at least a portion of a dengue virus genome, said portion compfising
a 5" UTR sequence or a dengue capsid coding sequence, wherein said primers are/fot
more than about 40 nucleotideé in length, wherein said set of primers is selected from the
group consisting of:
a) a forward primer comprising the sequence of SEQ ID NO:5 and a yéverse primer

comprising the sequence of SEQ ID NO:9;

b) aforward primer comprising the sequence of SEQ ID NO:5 and a reverse primer
comprising the sequence of SEQ ID NO:10;

¢) a forward primer comprising the sequence of SEQ ID NO:5 and a reverse primer
comprising the sequence of SEQ ID NO:11;

d) a forward primer comprising the sequence of SEQ/AD NO:6 and a reverse primer
comprising the sequence of SEQ ID NO:10;

e) a forward primer comprising the sequence o} EQ ID NO:6 and a reverse primer
comprising the sequence of SEQ ID NO:11;

f) aforward primer comprising the sequente of SEQ ID NO:7 and a reverse primer
comprising the sequence of SEQ ID XO:9;

g) a forward primer comprising the sgquence of SEQ ID NO:8 and a reverse primer
comprising the sequence of SE() ID NO:12;

h) a forward primer and a reverge primer each comprising at least 10 contiguous

| nucleotides from the corregponding nucleotide sequences of the forward primer
and reverse primer of a primer set selected from the group consisting of (a)-(g);

i) aforward primer and/a reverse primer comprising at least one nucleotide sequence
that differs from the corresponding nucleotide sequence of the forward primer or
reverse primer of a primer set selected from the group consisting of (a)-(g) in that
the primer has up to three nucleotide changes compared to the corresponding
sequence, wherein the primer is capable of hybridizing to and amplifying dengue
virus nycleic acids in the nucleic acid amplification assay; and

j) aforward primer and a reverse primer comprising nucleotide sequences that are
complements of the corresponding nucleotide sequences of the forward primer and

everse primer of a primer set selected from the group consisting of (a)-(i).

The kit of claim 53, further comprising at least one probe for detecting dengue

irus i a biological sample; whereinthe-at-least-one-probe-is-selected-from-the-group——
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consisting of a probe comprising the sequence of SEQ ID NO:13, a probe comprising’the
sequence of SEQ ID NO:14, a probe comprising the sequence of SEQ ID NO:15, ¢ probe
comprising the sequence of SEQ ID NO:16, a probe comprising the sequence of SEQ ID
NO:17, a probe comprising the sequence of SEQ ID NO:18, a probe comprisifig the
sequence of SEQ ID NO:19, a probe comprising the sequence of SEQ ID N0:20, and a
probe comprising the sequence of SEQ ID NO:21.

55.  The kit of claim 54 comprising a set of probes for detecting/dengue virus in a
biological sample, wherein the set of probes comprises a probe gomprising the sequence of
SEQ ID NO:13, a probe comprising the sequence of SEQ ID X0:14, a probe comprising
the sequence of SEQ ID NO:15, and a probe comprising thg sequence of SEQ ID NO:16.

56.  The kit of claim 54, wherein at least one probe¢/comprises a detectable label.

57.  The kit of claim 56, wherein the detectable label comprises a fluorophore.

58.  The kit of claim 57, wherein the flugrophore is selected from the group consisting
of carboxyfluorescein (FAM), CAL Fluof Orange 560, CAL Fluor Red 610, Quasar Blue
670, 6-carboxyfluorescein (6-FAM), tétramethyl rhodamine (TAMRA), and 2', 4, §', 7'-

tetrachloro-4-7-dichlorofluoresceinATET).

59.  The kit of claim 58, wlerein at least one probe comprises a 5'-fluorophore and a 3'-

quencher.

60.  The kit of claim 59, wherein the 3'-quencher is selected from the group consisting
of a black hole quencher (BHQ), tetramethyl rhodamine (TAMRA), dabcyl, and
loindole tripeptide minor groove binder (MGB).

61.  Thekit of claim 53 comprising a primer comprising the sequence of SEQ ID NQO:5,
a primer ¢omprising the sequence of SEQ ID NO:6, a primer comprising the sequence of
SEQ IP NO:7, a primer comprising the sequence of SEQ ID NO:8, a primer comprising
the gequence of SEQ ID NO:9, a primer comprising the sequence of SEQ ID NO:10, a

prYmmer comprising the sequence of SEQ ID NO:11, and a primer comprising the sequence
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62.  The kit of claim 61 further comprising a probe comprising the seqy of SEQ ID

NO:13, a probe comprising the sequence of SEQ\ID NO:14, a probe compfising the

sequence of SEQ ID NO:15, and a probe comprising the sequence o

63.  The kit of claim 62, wherein the probe comprisiny*x sequence of SEQ ID NO:13
further comprises a 5' FAM fluorophore and a 3' BHQ-} quencher, the probe comprising
the sequence of SEQ ID NO:14 further comprises %AL Fluor Orange 560 fluorophore
and a 3' BHQ-1 quencher, the probe comprisi gé sequence of SEQ ID NO:15 further
comprises a 5' CAL Fluor Red 610 ﬂuoroﬁ{:e and a 3' BHQ-2 quencher, and the probe

e

NO:16 further comprises a 5' Quasar Blue 670

comprising the sequence of SEQ ID
fluorophore and a 3' BHQ-2 quencher.

64.  The kit of claim/53, further comprising reagents for performing reverse
transcriptase p(c;?x&ase chain reaction (RT-PCR), nucleic acid sequence based

amplification (NASBA), transcription-mediated amplification (TMA) or a fluorogenic 5’

nucle?aés/ay.
y

~65-——The kit of claim53; further-comprising-a-polymerase-and-buffers:

w,
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Claims
What is claimed is:
1. A composition for detecting dengue virus in a biological sample using
a nucleic acid amplification assay, the composition comprising at least one set of
oligonucleotide primers comprising a forward primer and a reverse primer capable of
amplifying at least a portion of a dengue virus genome, said portion comprising a 5’
UTR sequence or a dengue virus capsid coding sequence, wherein said primers are
not more than 40 nucleotides in length, wherein said set of primers is selected from
the group consisting essentially of:
(a) a forward primer comprising the sequence of SEQ ID NO:5 and
a reverse primer comprising the sequence of SEQ ID NO:9;
(b) a forward primer comprising the sequence of SEQ ID NO:5 and
a reverse primer comprising the sequence of SEQ ID NO:10;
(c) a forward primer comprising the sequence of SEQ ID NO:5 and
a reverse primer comprising the sequence of SEQ ID NO:11;
(d) a forward primer comprising the sequence of SEQ ID NO:6 and
a reverse primer comprising the sequence of SEQ ID NO:10;
(e) a forward primer comprising the sequence of SEQ ID NO:6 and
a reverse primer comprising the sequence of SEQ ID NO:11;
® a forward primer comprising the sequence of SEQ ID NO:7 and
a reverse primer comprising the sequence of SEQ ID NO:9;
| (g) a forward primer comprising the sequence of SEQ ID NO:8 and
a reverse primer comprising the sequence of SEQ ID NO:12;
(h) a forward primer and a reverse primer each comprising at least
10 contiguous nucleotides from the corresponding nucleotide sequences of the
forward primer and reverse primer of a primer set selected from the group consisting
essentially of (a)-(g);
1) a forward primer and a reverse primer comprising at least one
nucleotide sequence that differs from the corresponding nucleotide sequence of the
forward primer or reverse primer of a primer set selected from the group consisting

essentially of (a)-(g) in that the primer has up to three nucleotide changes compared to
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the corresponding sequence, wherein the primer is capable of hybridizing to and
amplifying dengue virus nucleic acids in the nucleic acid amplification assay;

) a fomard primer and a reverse primer comprising nucleotide
sequences that are complements of the corresponding nucleotide sequences of the
forward primer and reverse primer of a primer set selected from the group consisting
essentially of (a)-(1); and

(k) a combination of a primer set selected from the group
comprising (a)-(j).

2. The composition of claim 1, further comprising at least one detectably
labeled oligonucleotide probe sufficiently complementary to and capable of
hybridizing with dengue virus RNA or an amplicon thereof.

3. The composition of claim 2, wherein the probe is selected from the
group consisting essentially of:

(a) a probe comprising the sequence of SEQ ID NO: 13,

(b) a probe comprising the sequence of SEQ ID NO: 14,

(©) a probe comprising the sequence of SEQ ID NO: 15,

(@) a probe comprising the sequence of SEQ ID NO: 16,

(e) a probe comprising the sequence of SEQ ID NO: 17,

® a probe comprising the sequence of SEQ ID NO: 18,

(2) a probe comprising the sequence of SEQ ID NO: 19,

(h) a probe comprising the sequence of SEQ ID NO: 20,

6] a probe comprising the sequence of SEQ ID NO: 21,

)] a probe that differs from the corresponding nucleotide sequence
of a probe selected from the group consisting essentially of (a)-(i) in that the probe
has up to three nucleotide changes compared to the corresponding sequence, wherein
the probe is capable of hybridizing to and detecting the dengue virus RNA or an
amplicon thereof, and

(k) a combination of probes selected from the group comprising
(a)-0)-

4. The composition of claim 3 comprising a set of probes, wherein the set

of probes comprises a probe comprising the sequence of SEQ ID NO:13, a probe
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comprising the sequence of SEQ ID NO:14, a probe comprising the sequence of SEQ
ID NO:15, and a probe comprising the sequence of SEQ ID NO:16.

5. The composition of claim 4, wherein the set of primers comprises a
primer comprising the sequence of SEQ ID NO:5, a primer comprising the sequence
of SEQ ID NO:6, a primer comprising the sequence of SEQ ID NO:7, a primer
comprising the sequence of SEQ ID NO:8, a primer comprising the sequence of SEQ
ID NO:9, a primer comprising the sequence of SEQ ID NO:10, a primer comprising
the sequence of SEQ ID NO:11, and a primer comprising the sequence of SEQ ID
NO:12.

6. A method for detecting dengue virus in a biological sample, the
method comprising: v

(a) contacting a biological sample suspected of containing dengue
virus with the composition of claim 1,

(b) amplifying dengue virus nucleic acids if present, said nucleic
acids comprising at least one target sequence selected from the group consisting
essentially of a dengue-1 target sequence, a dengue-2 target sequence, a dengue-3
target sequence, and a dengue-4 target sequence;

()  detecting the presence of the amplified nucleic acids using at
least one detectably labeled oligonucleotide probe sufficiently complementary to and
capable of hybridizing with the dengue virus RNA or amplicon thereof, if present, as
an indication of the presence or absence of dengue virus in the sample.

7. The method of claim 6, wherein at least one probe is selected from the
group consisting essentially of:

(a) a probe comprising the sequence of SEQ ID NO:13,

(b) a probe comprising the sequence of SEQ ID NO:14,

(© a probe comprising the sequence of SEQ ID NO:15,

(d) a probe comprising the sequence of SEQ ID NO:16,

(e) a probe comprising the sequence of SEQ ID NO:17,

® a probe comprising the sequence of SEQ ID NO:18,

(g)  aprobe comprising the sequence of SEQ ID NO:19,

(h) a probe comprising the sequence of SEQ ID NO:20,

(1) a probe comprising the sequence of SEQ ID NO:21,
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)] a probe that differs from the corresponding nucleotide sequence
of a probe selected from the group consisting essentially of (a)-(i) in that the probe
has up to three nucleotide changes compared to the corresponding sequence, wherein
the probe is capable of hybridizing to and detecting the dengue virus RNA or
amplicon thereof, and

(k) a combination of probes selected from the group comprising
(a)-O)-

8. The method of claim 6, wherein a set of probes is used for detecting
dengue virus in a biological sample, wherein the set of probes comprises a probe
comprising the sequence of SEQ ID NO:13, a probe comprising the sequence of SEQ
ID NO:14, a probe comprising the sequence of SEQ ID NO:15, and a probe
comprising the sequence of SEQ ID NO:16.

9. The method of claim 6, wherein the set of primers used for detecting
dengue virus in the biological sample comprise a primer comprising the sequence of
SEQ ID NO:5, a primer comprising the sequence of SEQ ID NO:6, a primer’
comprising the sequence of SEQ ID NO:7, a primer comprising the sequence of SEQ
ID NO:8, a primer comprising the sequence of SEQ ID NO:9, a primer comprising the
sequence of SEQ ID NO:10, a primer comprising the sequence of SEQ ID NO:11, and
a primer comprising the sequence of SEQ ID NO:12.

10.  The method of claim 6, wherein the set of primers used for detecting
dengue virus in the biological sample comprise

a) a primer comprising the sequence of SEQ ID NO:5,

b) a primer comprising the sequence of SEQ ID NO:8,

c) a primer comprising the sequence of SEQ ID NO:9,

d) a primer comprising the sequence of SEQ ID NO:12, and

e) a primer comprising the sequence of SEQ ID NO:10, a primer
comprising the sequence of SEQ ID NO:11, or a primer comprising the sequence of
SEQ ID NO:10 and a primer comprising the sequence of SEQ ID NO:11.

11.  The method of claim 10, wherein the set of primers used for detecting
dengue virus in the biological sample further comprise a primer comprising the

sequence of SEQ ID NO:6 or a primer comprising the sequence of SEQ ID NO:7.
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12. The method of claim 6, wherein amplifying comprises reverse
transcriptase polymerase chain reaction (RT-PCR), nucleic acid sequence based
amplification (NASBA), transcription-mediated amplification (TMA), or a
fluorogenic 5° nuclease assay, or a combination thereof.

13.  The method of claim 7, wherein the primers and probes that are used
for detecting dengue virus in a biological sample comprise a primer comprising the
sequence of SEQ ID NO:5, a primer comprising the sequence of SEQ ID NO:6, a
primer comprising the sequence of SEQ ID NO:7, a primer comprising the sequence
of SEQ ID NO:8, a primer comprising the sequence of SE Q ID NO:9, a primer
comprising the sequence of SEQ ID NO:10, a primer compriéing the sequence of SEQ
ID NO:11, a primer comprising the sequence of SEQ ID NO:12, a probe comprising
the sequence of SEQ ID NO:13, a probe comprising the sequence of SEQ ID NO:14,
a probe comprising the sequence of SEQ ID NO:15, and a probe comprising the
sequence of SEQ ID NO:16.

14.  The method of claim 6, further comprising serotyping the dengue virus
present in the biological sample by detecting the presence of at least one target
sequence selected from the group consisting essentially of a dengue-1 target sequence,
a dengue-2 target Sequence, a dengue-3 target sequence, and a dengue-4 target
sequence.

15.  Anisolated oligonucleotide not more than 40 nucleotides in length
comprising;:

(a) a nucleotide sequence comprising at least 10 contiguous
nucleotides from a nucleotide sequence selected from the group consisting essentially
of SEQ ID NOS:5-21;

(b) a nucleotide sequence that differs from a nucleotide sequence
selected from the group consisting essentially of SEQ ID NOS:5-21 by up to three
nucleotide changes, wherein the oligonucleotide is capable of hybridizing to and
amplifying dengue virus nucleic acids; or

() complements of (a) and (b).

16.  Anisolated oligonucleotide selected from the group consisting

essentially of:
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(a) an oligonucleotide consisting essentially of a nucleotide
sequence selected from the group consisting essentially of SEQ ID NOS:5-21;

(b) an oligonucleotide complementary to an oligonucleotide of (a);
and

() a combination of an oligonucleotide selected from (a) and (b).

17.  AKkit for detecting dengue virus in a biological sample, the kit

comprising:

written instructions for identifying the presence of dengue virus; and

at least one set of primers comprising a forward primer and a reverse
primer capable of amplifying at least a portion of a dengue virus genome, said portion
comprising a 5> UTR sequence or a dengue capsid coding sequence, wherein said
primers are not more than about 40 nucleotides in length, wherein said set of primers
is selected from the group consisting essentially of:

(a) a forward primer comprising the sequence of SEQ ID NO:5 and
a reverse primer comprising the sequence of SEQ ID NO:9;

(b) a forward primer comprising the sequence of SEQ ID NO:5 and
a reverse primer comprising the sequence of SEQ ID NO:10;

(©) a forward primer comprising the sequence of SEQ ID NO:5 and
a reverse primer comprising the sequence of SEQ ID NO:11;

(d) a forward primer comprising the sequence of SE Q ID NO:6
and a reverse primer comprising the sequence of SEQ ID NO:10;

(e) a forward primer comprising the sequence of SEQ ID NO:6 and
a reverse primer comprising the sequence of SEQ ID NO:11;

) a forward primer comprising the sequence of SEQ ID NO:7 and
a reverse primer comprising the sequence of S EQ ID NO:9;

(2) a forward primer comprising the sequence of SEQ ID NO:8 and
a reverse primer comprising the sequence of SEQ ID NO:12;

(h) a forward primer and a reverse primer each comprising at least
10 contiguous nucleotides from the corresponding nucleotide sequences of the
forward primer and reverse primer of a primer set selected from the group consisting

essentially of (a)~(g);
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(1) a forward primer and a reverse primer comprising at least one
nucleotide sequence that differs from the corresponding nucleotide sequence of the
forward primer or reverse primer‘of a primer set selected from the group consisting
essentially of (a)-(g) in that the primer has up to three nucleotide changes compared to
the corresponding sequence, wherein the primer is capable of hybridizing to and
amplifying dengue virus nucleic acids in the nucleic acid amplification assay;

) a forward primer and a reverse primer comprising nucleotide
sequences that are complements of the corresponding nucleotide sequences of the
forward primer and reverse primer of a primer set selected from the group consisting
essentially of (a)-(1); and

(k) a combination of primers selected from the group comprising
(a)-()-

18.  The kit of claim 17, further comprising at least one probe for detecting
dengue virus in a biological sample, wherein the at least one probe is selected from
the group consisting essentially of a probe comprising the sequence of SEQ ID
NO:13, a probe comprising the sequence of SEQ ID NO:14, a probe comprising the
sequence of SEQ ID NO:15, a probe comprising the sequence of SEQ ID NO:16, a
probe comprising the sequence of SEQ ID NO:17, a probe comprising the sequence of
SEQ ID NO:18, a probe comprising the sequence of SEQ ID NO:19, a probe
comprising the sequence of SEQ ID NO:20, and a probe comprising the sequence of
SEQ ID NO:21.

19.  The kit of claim 18 comprising a set of probes for detecting dengue
virus in a biological sample, wherein the set of probes comprises a probe comprising
the sequence of SEQ ID NO:13, a probe comprising the sequence of SEQ ID NO:14,
a probe comprising the sequence of SEQ ID NO:15, and a probe comprising the
sequence of SEQ ID NO:16. ‘
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20. The kit of claim 17 comprising a primer comprising the sequence of
SEQ ID NO:5, a primer comprising the sequence of SEQ ID NO:6, a primer
comprising the sequence of SEQ ID NO:7, a primer comprising the sequence of SEQ
ID NO:8, a primer comprising the sequence of SEQ ID NO:9, a primer comprising the
sequence of SEQ ID NO:10, a primer comprising the sequence of SEQ ID NO:11, and
a primer comprising the sequence of SEQ ID NO:12.



