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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 

5 better diagnosing and treating dengue viral infections. 

SUMMARY 

The present imteatieadisclosure is based on the development of sensitive, reliable 

nucleic acid-based diagnostic assays for the detection of dengue viruses in biological 

10 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 

15 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 

20 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., TaqMan™), or transcription-

25 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 

30 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. 
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In one asgeetembodiment, the ifl¥«atie«disclosure 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 

5 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 

10 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; 

15 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; 

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

20 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 

25 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, 

30 wherein the primer is capable of hybridizing to and amplifying dengue virus nucleic acids 

in the nucleic acid amplification assay; and 

j) 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 of 

(a)-(i). 

In one aspect, there is provided a composition for detecting dengue vims 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" UT.R. 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 SEP ID NQ:5 and a 

reverse primer comprising the sequence of SEQ ID NQ:9; 

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

reverse primer comprising the sequence of SEP ID NO: .10; 

(c) a forward primer comprising the sequence of S'FO 1*) NQ:5 and a 

reverse primer comprising the sequent e of SbQ IL> NQ:11; 

(d) a forward primer comprising the sequence of SEP ID NQ:6 and a 

.reverse primer coinprising the sequence of SI 0 'i% MO: 10; 

(e) a forward primer comprising the sequence of SEP ID NO:6 and a 

reverse primer comprising the sequence of SEQ ID NO: 1.1; 

ffl a forward primer comprising the sequence of SEP ID NO:7 and a 

.reverse printer comprising the sequence of SEP ID NO:9; 

(g) a forward primer comprising the sequence of SEP ID NO:8 and a 

reverse primer comprising the sequence of SEQ ID NO: 1.2; 

Of) a forward primer and a reverse primer each comprising at least 10 

contiguous nucleotides from, the corresponding nucleotide seq uences of the forward 

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

(a)-(g); 

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

nueleotide 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 (aWg) 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 vims nucleic acids in. the nucleic acid, amplification assay; 
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fi) 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 

fk) a combination of a primer set selected from the group comprising Ca)-(i). 

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 

10 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 ED 

NO: 18, a probe comprising 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. The composition may 

include a set of probes capable of detecting multiple serotypes of dengue virus, including two or 

15 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 ED NO: 15, and a probe comprising the 

sequence of SEQ ED NO: 16. 

The probe may be detectably labeled with a fluorophore such as, but not limited to 

20 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 

25 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 

30 ID NO:5, a primer comprising the sequence of SEQ ED 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 ED NO:9, a primer comprising the sequence of SEQ ID NO: 10, a primer 

comprising the sequence of SEQ ED NO:l 1, a primer comprising the sequence of SEQ ED NO:12, 

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

35 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 

5 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. 

10 In another aspect, ehtdesthere 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, 

15 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 

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

20 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 

25 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 N0:20, and a probe 

comprising the sequence of SEQ ID NO:21. 

30 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 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 one aspect there is provided an isolated oligonucleotide not more than 40 

10 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 SEO ID 

NOS-.5-21: 

(b) a. nucleotide sequence that differs from, a nucleotide sequence 

15 selected from the group consisting essentially of SEP ill NOS:5~21 by up to three 

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

amplifying dengue virus nucleic acids; or 
(c) complements of fa) and (b). 

In another aspeetembodiment. the iaveatieRdisclosure includes an isolated 

20 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 

25 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 rhodamine (TAMRA), and 2', 4', 5', T-
30 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), dabcyl, 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 or a 

complement thereof. 

In one aspect, there is provided an. isolated oligonucleotide selected from, the group 

consisting essentially of: 

fa) an oligonucleotide consisting essentially of a nucleotide sequence selected 

from the group consisting essentially of SEP ID NOS:5-21; 

fb) an oligonucleotide complementary to an. oligonucleotide of fa); and 

fc) a combination of an oligonucleotide selected from fa) and fb). 

In. one aspect, there is provided a kit 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: 

fa) a forward primer comprising the sequence of SEO ID NO:5 and a reverse 

primer comprising the sequence of SFC) 'p- NO:9; 

fb) a forward primer comprising the sequence of SEQ ID NQ:S and, a reverse 

primer comprising the sequence of SI»H Q NO: 10; 

fc) a forward primer comprising the sequence of SEO ID NO:5 and a reverse 

primer comprising the sequence , Stjri D NO: 11; 

fd) a forward primer com prising the sequent i <•>{_<_ I» NO: 6 and, a reverse 

primer comprising the sequence of SEO ID NO: 10; 

fe) a forward primer comprising the sequence of SEP ID NO:6 and a reverse 

primer comprising the sequence of SEO ID NO: 11; 

ff) a. forward primer comprising the sequence of SEP ID NO:7 and, a reverse 

primer comprising the sequence of S EO ID NO:9; 

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

primer comprising the sequence of SEO ID NO: 12; 

fh) 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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(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 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; 

(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 fa)~Ci); and 

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

In another aspee&embodiment. the mvefftteftdlsclosure 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 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 thjin 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; y' 

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

comprising the sequence of SEQ ID NO: 10; / 

c) a forward primer comprising the sequence ofSEQ ID NO:5 and a reverse primer 

comprising the sequence of SEQ ID NO:Lf; 

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

comprising the sequence of SEQ ID MO: 10; 

e) a forward primer comprising the sequence of SEQ ID NO:6 and a reverse primer 
comprising the sequence of SEy ID NO:l 1; 

f) a forward primer comprising ihe sequence of SEQ ID NO:7 and a reverse primer 

comprising the sequence o/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 am a reverse primer each comprising at least 10 contiguous 

nucleotides fronmhe 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 pnmer 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 

7Wii5TnnMc""acidsiiil3ieT[ad5ic~ac^ —— 
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j) 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 of (a)-(i)/ 

2. The composition of claim 1, further comprising at least one dctectabh/labcled 
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 of: / 
a) a probe comprising the sequence of SEQ ID NO: 13, / 

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

c) a probe comprising the sequence of SEQ ID NO ±5, 

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

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

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

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

h) a probe comprising the sequence of/isEQ ID N0:20, 

i) a probe comprising the sequencepf SEQ ID NO:21, and 

j) a probe that differs from the corresponding nucleotide sequence of a probe selected 

from the group consisting offa)-(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. 

4. The composition m 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 1D/N0:14, a probe comprising the sequence of SEQ ID NO: 15, and a 

probe comprising/he sequence of SEQ ID NO: 16. 

5. The composition 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 
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Quasar Blue 670, 6-carboxyfluorescein (6-FAM), tetramethyl rhodamine (TAMRAVand 

2', 4\ 5\ 7'- tetrachloro-4-7-dichlorofluorescein (TET). / 

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

fluorophore and a 3'-quencher. / 

8. The composition of claim 7, wherein the 5'-fluorophore is 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-dichlorofluorc^ccin (TET). 

9. The composition of claim 7, wherein the 3'-quencher is selected from the group 

consisting of a black hole quencher (BHQ), tetramethyl rnodamine (TAMRA), dabcyl, and 

dihydrocyclopyrroloindole tripeptide minor groove binder (MGB). 

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

11. The composition of claim 2 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 IlYNO: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 oLSEQ ID NO: 14, a probe comprising the sequence of SEQ ID 

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

12. The composition of claim 11, 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 ivA a 3' BHQ-1 quencher, the probe comprising the sequence of SEQ ID 

NO: 15 farmer 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 

BluerfrTQ fluorophore and a 3' BHQ-2 quencher. _7 
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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 witja the 

composition of claim 1, / 

b) amplifying dengue virus nucleic acids if present, said nucleic acidycomprising at 

least one target sequence selected from the group consisting of a/aengue-1 target 

sequence, a dengue-2 target sequence, a dengue-3 target sequence, and a dengue-4 

target sequence; / 

c) 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 amplicoirthereof, if present, as an 

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

14. The method of claim 13, wherein at least one probe is selected from 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, 

c) a probe comprising the sequence m SEQ ID NO: 15, 

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

e) a probe comprising the sequem.ce of SEQ ID NO: 17, 

f) a probe comprising the sequence of SEQ ID NO: 18, 
g) a probe comprising the Sequence of SEQ ID NO:19, 

h) a probe comprising the sequence of SEQ ID N0:20, 

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

j) a probe that differs 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 sequence, wherein the probe is capable of 

hybridizing 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 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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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 r ho dam-ine (TAMRA), and 

2', 4', 5', T- 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 
consisting of carboxyfluorescein (FAM), CAL Fluor Orange 560, CAL Fluor Red 610, 
Quasar Blue 670, and 2', 4', 5', 7'-tetrachloro-4-7//aichlorofluorescein (TET). 

20. The method of claim 18, wherein tW 3'-quencher is selected from the group 

consisting of a black hole quencher (BHU), tetramethyl rhodamine (TAMRA), dabcyl, and 

dihydrocyclopyrroloindole tripeptide minor groove binder (MGB). 

21. The method of claim 18, ^herein the probe is a molecular beacon. 

22. The method of claitii 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 

SEQ ID NO:7, a primer comprising the sequence of SEQ ID NO:8, a primer comprising 

the sequence of SJEQ ID NO:9, a primer comprising the sequence of SEQ ID NO: 10, a 

primer comprising the sequence of SEQ ID NO:l 1, and a primer comprising the sequence 
of SEQ ID NO: 12. 

23. /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, a primer 

mprising-the-^equenee of SEQ ID NOrS ra primer comprisingi:he~sequence of SEQ ID— 
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mer comprising;the 

12 dengue virus in the 

25. 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, 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. 

26. The method of claim 13, wherein thc primcrs 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:8, a primer comprising the sequence of SEQ ID NO:9, a primer comprising the 

sequence of SEQ ID NO: 10, and/a primer comprising the sequence of SEQ ID NO: 12. 

27. The method of claini 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 SEQ ID 

NO:8, a primer comprising the sequence of SEQ ID NO:9, a primer comprising the 

sequence of SECrlD 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 

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 

squenee-ofSEQ TD NOtlO, and a primer-eomprising the sequence ofSEQ4D"N0rlr2:—-
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29. 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 

comprising the sequence of SEQ ID NO:7, a primer comprising the sequence of SEQ ID 

NO:8, a primer comprising the sequence ofSEQ ID NO:9, a primer comprising the 

sequence ofSEQ ID NO:l 1, and a primer comprising the sequence ofSEQ ID NO: 12. 

30. The method of claim 13, wherein amplifying comprises reverse transcriptase 

polymerase chain reaction (RT-PCR), nucleic acid sequence baseei amplification 

(NASBA), transcription-mediated amplification (TMA), or a fl,iiorogenic 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 th/primers and probes that are used for detecting 

dengue virus in a biological sample comprise a primer comprising the sequence ofSEQ 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 ofSEQ 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 ofSEQ ID 

NO:15, and a probe comprising the sequence ofSEQ ID NO:16. 

34. The method 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 ofSEQ 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, 

,am the probe comprising the sequence ofSEQ ID NO: 16 further comprises a 5' Quasar 

Hue^70 fluorophore andx 3 ' BHQ-2 quencher. — — 
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35. The method of claim 13, wherein the biological sample is selected from the gpoup 

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

36. The method of claim 13, wherein the biological sample is obtained fr^fii the liver, 

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

37. The method of claim 13, further comprising quantitating the amount 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 eme 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. 

39. The method of claim 13, further comprising 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 after amplification. 

41. An isolated oligonucleo/ide 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 ofSEQ ID NOS:5-21; 

b) 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 dengue virus 

nucleic/cids; or 

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

<\L.he oligonucleotide or claim 41, further comprising a detectable label. 

— Thruttgcm^ wherein thertetectabteinbel^^ 
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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 Fluo/ Red 

610, Quasar Blue 670, 6-carboxyfluorescein (6-FAM), tetramethyl rhodamine QZAMRA), 

and 2', 4', 5', T- tetrachloro-4-7-dichloro fluorescein (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 rhodamine (TAMRA), dabcyl, and 

a minor groove binder (MGB). 

47. An isolated oligonucleotide selected from the group consisting of: 

a) an oligonucleotide consisting of a nucleotide sequence selected from the group 

consisting ofSEQ 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 4y8^ wherein the detectable label is a fluorophore. 

50. The oligonucleotide of claim 49, wherein the fluorophore is selected from the 

group consisting of carboxyfludrescein (FAM), CAL Fluor Orange 560, CAL Fluor Red 

610, Quasar Blue 670, 6-carboxyfluorescein (6-FAM), tetramethyl rhodamine (TAMRA), 

and 2', 4', 5', T- tetrachloro-4-7-dichloro fluorescein (TET). 
/ / / 

/ 
51. The oligonucleotide of claim 49, further comprising a quencher. 

/ 

52. The oligonucleotide of claim 51, wherein the quencher is selected from the group 

consisting of a black hole quencher (BHQ), tetramethyl rhodamine (TAMRA), dabcyl, and 

a minor groove binder (MGB). 

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

-writtennnstructions 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 comprising 

a 5' UTR sequence or a dengue capsid coding sequence, wherein said primers arc/not 

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

group consisting of: / 

a) a forward primer comprising the sequence ofSEQ ID NO:5 and a Reverse primer 
comprising the sequence ofSEQ ID NO:9; 

b) a forward primer comprising the sequence of SEQ ID NO:5 arid a reverse primer 

comprising the sequence ofSEQ ID NO: 10: 

c) a forward primer comprising the sequence of SEQ ID ]SjO: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 ofSEQ ID NO: LI; 

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

comprising the sequence ofSEQ 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 correspo nding 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 tile 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,ywherein the primer is capable of hybridizing to and amplifying dengue 

virus nucleic acids in the nucleic acid amplification assay; and 

j) a fonvard 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 of (a)-(i). 

5ft. The kit of claim 53, further comprising at least one probe for detecting dengue 

in a biological sample, wherein the-at leastone probe^ is selected from the group-
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consisting of a probe comprising the sequence ofSEQ ID NO: 13, a probe comprisim/the 

sequence ofSEQ ID NO:14, a probe comprising the sequence ofSEQ ID NO: 15,/probe 

comprising the sequence ofSEQ ID NO: 16, a probe comprising the sequence ojSEQ ID 

NO: 17, a probe comprising the sequence ofSEQ ID NO:18, a probe comprising the 

sequence ofSEQ ID NO: 19, a probe comprising the sequence ofSEQ ID JxK):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 comprising the sequence of 

SEQ ID NO:13, a probe comprising the sequence ofSEQ ID ̂ 0:14, a probe comprising 

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

56. The kit of claim 54, wherein at least one probexomprises a detectable label. 

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

58. The kit of claim 57, wherein the fluefrophore 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 (TAMRA), and 2', 4', 5', T-
tetrachloro-4-7-dichlorofluorescein/rET). 

59. The kit of claim 58, wherein 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 

dihydrocyclopyrroloindole tripeptide minor groove binder (MGB). 

61. The/kit of claim 53 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 Ip 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 

onmer comprising the sequence ofSEQ ID NO:l 1, and a primer comprising the sequence 

ifSEQTDNO:12. 
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62. The kit of claim 61 further comprising a probe comprising the sequence of SEQ ID 

NO: 13, a probe comprising the sequence ofSEQ ID NO: 14, a probe comprising the 

sequence ofSEQ ID NO:15, and a probe comprising the sequence ofSEQ ID NO:16. 

63. The kit of claim 62, wherein the probe comprising t he sequence of SEQ ID NO: 13 

further comprises a 5' FAM fluorophore and a 3' BHQ4/quencher, the probe comprising 

the sequence ofSEQ ID NO: 14 further comprises/5' CAL Fluor Orange 560 fluorophore 

and a 3' BHQ-1 quencher, the probe comprising the sequence ofSEQ ID NO:15 further 

comprises a 5' CAL Fluor Red 610 fluorgp'liorc and a 3' BHQ-2 quencher, and the probe 

comprising the sequence ofSEQ ID NO: 16 further comprises a 5' Quasar Blue 670 

fluorophore and a 3' BHQ-2 quencher. 

64. The kit of claim/53, further comprising reagents for performing reverse 

transcriptase polymerase chain reaction (RT-PCR), nucleic acid sequence based 

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

nuclease a^say. 

s65r"-—The-kit-ofclaim-5'3r'farthercomprising a polj^meraseand buffers: 

/ 
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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; 

(f) 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); 

(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 

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; 

0) 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 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, 

(c) 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, 

(f> a probe comprising the sequence of SEQ ID NO: 18, 

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

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

(i) a probe comprising the sequence of SEQ ID NO: 21, 

0) 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)-©. 
4. The composition of claim 3 comprising a set of probes, wherein the set 

of probes comprises a probe comprising the sequence ofSEQ 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: 

(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; 

(c) 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 ofSEQ ID NO: 13 

(b) a probe comprising the sequence ofSEQ ID NO: 14 

(c) a probe comprising the sequence ofSEQ ID NO: 15 

(d) a probe comprising the sequence ofSEQ ID NO: 16 

(e) a probe comprising the sequence ofSEQ ID NO: 17 

(f) a probe comprising the sequence ofSEQ ID NO: 18 

(g) a probe comprising the sequence ofSEQ ID NO: 19 

(h) a probe comprising the sequence ofSEQ ID N0:20 

(i) a probe comprising the sequence ofSEQ ID NO:21 
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(j) 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)-(j). 

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 ofSEQ 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:l 1, 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 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 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. An isolated 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 

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

16. An isolated 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 

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

17. A kit 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; 

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

a reverse primer comprising the sequence of SEQ ID NO:l 1; 

(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:l 1; 

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

a reverse primer comprising the sequence of S EQ 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); 
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(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 

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; 

(j) 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)-G). 
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 N0:20, 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 ofSEQ 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. 


