
We claim: 

1. A method for detecting an influenza H5 nucleic acid in a sample, comp 	g: 

amplifying an influenza H5 nucleic acid using primers, wherein the primers ! 	prise 	a 

nucleic acid sequence having at least 95% sequence identity to the nuclei' 	a e sequence 

set forth as SEQ ID NO: 17 and a nucleic acid sequence having at lea 	5% sequence 

identity to the nucleotide sequence set forth as SEQ ID NO: 18 or 	erein the primers 

comprise a nucleic acid sequence having at least 95% sequence 	ntity to the nucleotide 

sequence set forth as SEQ ID NO: 22 and a nucleic acid seq 	ce having at least 95% 

sequence identity to the nucleotide sequence set forth ash ID NO: 23, wherein the 

primer is capable of hybridizing under very high strin 	cy conditions to an influenza 	H5 

nucleic acid sequence set forth as SEQ ID NO:46 0 	and capable of amplifying the 

influenza H5 nucleic acid; 

contacting the sample with at least on ;/robe comprising at least 95% sequence 

identity to the nucleotide sequence set fort 	s SEQ ID NO: 19 or comprising at least 

95% sequence identity to the nucleotide 	quence set forth as SEQ ID NO: 24, wherein 

the probe is capable of hybridizing uo.  r very high stringency conditions to the influenza 

A nucleic acid sequence set forth 	EQ ID NO:46 or 47; and 

detecting hybridization betwee 	e influenza H5 virus nucleic acid and the probe, 

wherein the detection of hyb 	ization indicates the presence of the influenza H5 nucleic 

acid in the sample. 

2. The method 	ording to claim 1, wherein the probe consists essentially of the 

nucleic acid sequ 	e set forth as SEQ ID NO:19 or 24. 

3. The 	shod according to claim 1, wherein the probe is labeled. 

4. e method of claim 3, wherein the probe is radiolabeled, fluorescently-labeled, 

bioti„= abeled, enzymatically-labeled, or chemically-labeled. 
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5. The method according to claim 3, wherein detecting hybridization comprises 

detecting a change in signal from the labeled probe during or after hybridization relative 

to signal from the label before hybridization. 

6. The method according to claim 3, wherein the probe is labeled with a fluo aphore. 

7. The method according to claim 3, wherein the probe is labeled with 

fluorescence quencher. 

8. The method according to claim 1, wherein the influenza H 	ucleic acid is 

amplified by polymerase chain reaction (PCR), real-time PCR, 	verse transcriptase- 

polymerase chain reaction (RT-PCR), real-time reverse tram 	ptase-polymerase chain 

reaction (rt RT-PCR), ligase chain reaction, or transcript' 	mediated amplification 

(TMA). 

9. The method according to claim 8, wherefthe influenza virus nucleic acid is 

amplified by rt RT-PCR. 

10. The method according to clai 	, wherein the primer consists essentially of the 

nucleic acid sequence set forth as S 'i ID NO: 17, 19, 22 or 23. 

11. The method accordinav o claim 1, wherein amplifying the influenza virus nucleic 

acid comprises contacting 	e sample with at least one forward primer comprising a 

nucleic acid sequence 	east 95% identical to the nucleotide sequence set forth as SEQ 

ID NO: 17 or 22, an q. t least one reverse primer comprising a nucleic acid sequence at 

least 95% identic 	to the nucleotide sequence set forth as SEQ ID NO: 18 or 23, wherein 

the forward a 	everse primers are capable of hybridizing to and amplifying the 

influenzanucleic acid sequence. 
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12. The method according to claim 11, wherein the forward and reverse primer 

comprise multiple forward and reverse primers that are specific for influenza H5 and 

comprise SEQ ID NO: 17 and SEQ ID NO:18 or SEQ ID NO: 22 and SEQ ID NO: 23. 

13. The method according to claim 1, further comprising: 

amplifying an influenza A nucleic acid using primers, wherein the primers co t.rise a 

nucleic acid sequence having at least 95% sequence identity to the nucleo 	sequence 

set forth as SEQ ID NO: 3 or having at least 95% sequence identity to t 	nucleotide 

sequence set forth as SEQ ID NO: 4, wherein the primers are capab 	ef hybridizing 

under very high stringency conditions to an influenza A nucleic 	d sequence set forth as 

SEQ ID NO:42 and are capable of amplifying the influenza 	ucleic acid. 

14. The method according to claim 1, wherein the 	a ple is a biological sample 

obtained from a subject. 

15. The method of claim 40, wherein the 	esence of an influenza H5 nucleic acid in 

the biological sample indicates the presen,.3= of an influenza H5 infection in the biological 

sample obtained from a subject. 

16. The method according to-`aim   14, wherein the biological sample is obtained 

from bronchoalveolar levage, 	cheal aspirates, sputum, nasopharyngeal aspirates, 

oropharyngeal aspirates, o 	al va. 

17. A kit for dete, 	ng an influenza nucleic acid in a sample, comprising: 

a probe comprisi 	nucleic acid sequence at least 95% identical to SEQ ID NO: 19 or 

24, wherein h - 	robe is specific for influenza subtype H5; 

a set of pri 	s, wherein the set comprises one or more forward primers 15 to 40 

nucleotid 	n length comprising a nucleic acid sequence comprising a nucleic acid 

segue 	= at least 95% identical to a nucleic acid sequence set forth as SEQ ID NO: 17 

and 	e or more reverse primers 15 to 40 nucleotides in length comprising a nucleic acid 

s 	uence at least 95% identical to a nucleic acid sequence set forth as SEQ ID NO:18, or 

- 55 - 



wherein the set comprises one or more forward primers 15 to 40 nucleotides in length 

comprising a nucleic acid sequence comprising a nucleic acid sequence at least 95% 

identical to a nucleic acid sequence set forth as SEQ ID NO: 22 and one or more re 	se 

primers 15 to 40 nucleotides in length comprising a nucleic acid sequence at leas 	5% 

identical to a nucleic acid sequence set forth as SEQ ID NO:23, wherein the 	of 

primers is capable of hybridizing to and directing the amplification of the ' F, uenza A 

nucleic acid; and 

instructions for hybridizing the probe to the influenza nucleic acid w' 	the sample. 

18. The kit according to claim 17, wherein the set of primer comprises a nucleic acid 

sequence at least 95% identical to a nucleic acid sequence s 	orth as SEQ ID NO:17 and 

a nucleic acid sequence at least 95% identical to a nucle> id sequence set forth as SEQ 

ID NO:18. 

19. The kit according to claim 17, wherein 	set of primers comprises a nucleic acid 

sequence at least 95% identical to a nucleic a 	sequence set forth as SEQ ID NO:22 and 

a nucleic acid sequence at least 95% identil to a nucleic acid sequence set forth as SEQ 

ID NO:23. 

20. The kit according to claim 	wherein the probe is labeled. 

21. The kit according to, aim 20, wherein the probe is radiolabeled, fluorescently- 

labeled, biotin-labeled, e 	ymatically-labeled, or chemically-labeled. 

22. The kit aces I ing to claim 20, wherein the probe is labeled with a fluorophore. 

23. The 	according to claim 20, wherein the probe is labeled with a fluorescence 

quencher. 

24. A method for diagnosing an influenza H5 infection in a subject suspected of 

h 	ng an influenza H5 infection comprising: 
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providing a sample obtained from a subject, wherein the sample comprises nucleic acids 

from the subject; 

amplifying an influenza A nucleic acid from the sample using primers, wherein the 

primers comprise a nucleic acid sequence having at least 95% sequence identity toa `e 

nucleotide sequence set forth as SEQ ID NO:17 and at least 95% sequence iden 	y to the 

nucleotide sequence set forth as SEQ ID NO: 18, or wherein the primers co 	'se a 

nucleic acid sequence having at least 95% sequence identity to the nucleo 	e sequence 

set forth as SEQ ID NO:22 and at least 95% sequence identity to the 	leotide sequence 

set forth as SEQ ID NO: 23,wherein the primer is capable of hybr' 	ng under very high 

stringency conditions to an influenza H5 nucleic acid sequence 	forth as SEQ ID 

NO:46 or 47 and capable of amplifying the influenza H5 nuc 	c acid; 

contacting the sample with one or more the nucleic acid p 	Des comprising at least 95% 

sequence identity to the nucleotide sequence set forth a 	EQ ID NO:19 or 24, wherein 

the probe is capable of hybridizing under very high 	ngency conditions to the influenza 

A nucleic acid sequence set forth as SEQ ID NO•= 	or 47; and 

detecting hybridization between an influenza 	virus nucleic acid sequence present in 

the sample and the probe, wherein the dete 	on of hybridization indicates that the subject 

is infected with influenza H5 virus. 

-57- 



CLAIMS 

1. A method for detecting an influenza H5 nucleic acid in a sample, comprising: 

amplifying an influenza H5 nucleic acid using primers, wherein the primers comprise a 

nucleic acid sequence having at least 95% sequence identity to the nucleotide sequence set forth as 

SEQ ID NO: 17 and a nucleic acid sequence having at least 95% sequence identity to the nucleotide 

sequence set forth as SEQ ID NO: 18 or wherein the primers comprise a nucleic acid sequence 

having at least 95% sequence identity to the nucleotide sequence set forth as SEQ ID NO: 22 and a 

nucleic acid sequence having at least 95% sequence identity to the nucleotide sequence set forth as 

SEQ ID NO: 23, wherein the primer is capable of hybridizing under very high stringency conditions 

to an influenza H5 nucleic acid sequence set forth as SEQ ID NO:46 or 47 and capable of amplifying 

the influenza H5 nucleic acid; 

contacting the sample with at least one probe comprising at least 95% sequence identity to 

the nucleotide sequence set forth as SEQ ID NO: 19 or comprising at least 95% sequence identity to 

the nucleotide sequence set forth as SEQ ID NO: 24, wherein the probe is capable of hybridizing 

under very high stringency conditions to the influenza A nucleic acid sequence set forth as SEQ ID 

NO:46 or 47; and 

detecting hybridization between the influenza H5 virus nucleic acid and the probe, wherein 

the detection of hybridization indicates the presence of the influenza H5 nucleic acid in the sample. 

2. The method according to claim 1, wherein the probe consists essentially of the nucleic acid 

sequence set forth as SEQ ID NO:19 or 24. 

3. The method according to claim 1, wherein the probe is labeled. 

4. The method of claim 3, wherein the probe is radiolabeled, fluorescently-labeled, biotin-

labeled, enzymatically-labeled, or chemically-labeled. 

5. The method according to claim 3, wherein detecting hybridization comprises detecting a 

change in signal from the labeled probe during or after hybridization relative to signal from the label 

before hybridization. 
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6. The method according to claim 3, wherein the probe is labeled with a fluorophore. 

7. The method according to claim 3, wherein the probe is labeled with a fluorescence quencher. 

8. The method according to claim 1, wherein the influenza H5 nucleic acid is amplified by 

polymerase chain reaction (PCR), real-time PCR, reverse transcriptase- polymerase chain reaction 

(RT-PCR), real-time reverse transcriptase-polymerase chain reaction (rt RT-PCR), ligase chain 

reaction, or transcription-mediated amplification (TMA). 

9. The method according to claim 8, wherein the influenza virus nucleic acid is amplified by rt 

RT-PCR. 

10. The method according to claim 1, wherein the primer consists essentially of the nucleic acid 

sequence set forth as SEQ ID NO: 17, 18, 22 or 23. 

11. The method according to claim 1, wherein amplifying the influenza virus nucleic acid 

comprises contacting the sample with at least one forward primer comprising a nucleic acid sequence 

at least 95% identical to the nucleotide sequence set forth as SEQ ID NO: 17 or 22, and at least one 

reverse primer comprising a nucleic acid sequence at least 95% identical to the nucleotide sequence 

set forth as SEQ ID NO: 18 or 23, wherein the forward and reverse primers are capable of 

hybridizing to and amplifying the influenza H5 nucleic acid sequence. 

12. The method according to claim 11, wherein the forward and reverse primer comprise 

multiple forward and reverse primers that are specific for influenza H5 and comprise SEQ ID NO: 17 

and SEQ ID NO:18 or SEQ ID NO: 22 and SEQ ID NO: 23. 

13. The method according to claim 1, further comprising: 

amplifying an influenza A nucleic acid using primers, wherein the primers comprise a nucleic 

acid sequence having at least 95% sequence identity to the nucleotide sequence set forth as SEQ ID 

NO: 3 or having at least 95% sequence identity to the nucleotide sequence set forth as SEQ ID NO: 

4, wherein the primers are capable of hybridizing under very high stringency conditions to an 

influenza A nucleic acid sequence set forth as SEQ ID NO:42 and are capable of amplifying the 

influenza A nucleic acid. 
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14. The method according to claim 1, wherein the sample is a biological sample obtained from a 

subject. 

15. The method of claim I, wherein the presence of an influenza H5 nucleic acid in the 

biological sample indicates the presence of an influenza H5 infection in the biological sample 

obtained from a subject. 

16. The method according to claim 14, wherein the biological sample is obtained from 

bronchoalveolar lavage, tracheal aspirates, sputum, nasopharyngeal aspirates, oropharyngeal 

aspirates, or saliva. 

17. A kit for detecting an influenza nucleic acid in a sample, comprising: 

a probe comprising a nucleic acid sequence at least 95% identical to SEQ ID NO: 19 or 24, 

wherein the probe is specific for influenza subtype H5; 

a set of primers, wherein the set comprises one or more forward primers 15 to 40 nucleotides 

in length comprising a nucleic acid sequence comprising a nucleic acid sequence at least 95% 

identical to a nucleic acid sequence set forth as SEQ ID NO: 17 and one or more reverse primers 15 

to 40 nucleotides in length comprising a nucleic acid 

sequence at least 95% identical to a nucleic acid sequence set forth as SEQ ID NO:18, or 

wherein the set comprises one or more forward primers 15 to 40 nucleotides in length 

comprising a nucleic acid sequence comprising a nucleic acid sequence at least 95% identical to a 

nucleic acid sequence set forth as SEQ ID NO: 22 and one or more reverse primers 15 to 40 

nucleotides in length comprising a nucleic acid sequence at least 95% identical to a nucleic acid 

sequence set forth as SEQ ID NO:23, wherein the set of primers is capable of hybridizing to and 

directing the amplification of the influenza A nucleic acid; and 

instructions for hybridizing the probe to the influenza nucleic acid within the sample. 

18. The kit according to claim 17, wherein the set of primers comprises a nucleic acid sequence 

at least 95% identical to a nucleic acid sequence set forth as SEQ ID NO:17 and a nucleic acid 

sequence at least 95% identical to a nucleic acid sequence set forth as SEQ 

ID NO:18. 
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19. The kit according to claim 17, wherein the set of primers comprises a nucleic acid sequence 

at least 95% identical to a nucleic acid sequence set forth as SEQ ID NO:22 and a nucleic acid 

sequence at least 95% identical to a nucleic acid sequence set forth as SEQ ID NO:23. 

20. The kit according to claim 17, wherein the probe is labeled. 

21. The kit according to claim 20, wherein the probe is radiolabeled, fluorescently-labeled, 

biotin-labeled, enzymatically-labeled, or chemically-labeled. 

22. The kit according to claim 20, wherein the probe is labeled with a fluorophore. 

23. The kit according to claim 20, wherein the probe is labeled with a fluorescence quencher. 

24. A method for diagnosing an influenza H5 infection in a subject suspected of 

having an influenza 1-15 infection comprising: 

providing a sample obtained from a subject, wherein the sample comprises nucleic acids from 

the subject; 

amplifying an influenza A nucleic acid from the sample using primers, wherein the primers 

comprise a nucleic acid sequence having at least 95% sequence identity to the nucleotide sequence 

set forth as SEQ ID NO:17 and at least 95% sequence identity to the nucleotide sequence set forth as 

SEQ ID NO: 18, or wherein the primers comprise a nucleic acid sequence having at least 95% 

sequence identity to the nucleotide sequence set forth as SEQ ID NO:22 and at least 95% sequence 

identity to the nucleotide sequence set forth as SEQ ID NO: 23, wherein the primer is capable of 

hybridizing under very high stringency conditions to an influenza 1-15 nucleic acid sequence set forth 

as SEQ ID NO:46 or 47 and capable of amplifying the influenza H5 nucleic acid; 

contacting the sample with one or more the nucleic acid probes comprising at least 95% 

sequence identity to the nucleotide sequence set forth as SEQ ID NO:19 or 24, wherein the probe is 

capable of hybridizing under very high stringency conditions to the influenza A nucleic acid 

sequence set forth as SEQ ID NO:46 or 47; and 

detecting hybridization between an influenza H5 virus nucleic acid sequence present in the 

sample and the probe, wherein the detection of hybridization indicates that the subject is infected 

with influenza H5 virus. 
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