We claim:

I A method for detecting an influenza HS nucleic acid in a sample, comprigi
amplifying an influenza H5 nucleic acid using primers, wherein the primers

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

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

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

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

sequence set forth as SEQ ID NO: 22 and a nucleic acid seq e 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 string

nucleic acid sequence set forth as SEQ ID NO:46 o7 and capable of amplifying the

influenza H5 nucleic acid;

contacting the sample with at least onegfrobe comprising at least 95% sequence

identity to the nucleotide sequence set forthgas SEQ 1D NO: 19 or comprising at least

quence set forth as SEQ ID NO: 24, wherein

95% sequence identity to the nucleotide

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

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

detecting hybridization betweenghe influenza HS virus nucleic acid and the probe,

wherein the detection of hybgilization indicates the presence of the influenza H5 nucleic

acid in the sample.

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

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

3. The rg€thod according to claim 1, wherein the probe 1s labeled.

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

i 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 flu

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¥nucleic acid is
amplified by polymerase chain reaction (PCR), real-time PCR, g€verse transcriptase-
polymerase chain reaction (RT-PCR), real-time reverse tranggriptase-polymerase chain
reaction (rt RT-PCR), ligase chain reaction, or transcripti

(TMA).

mediated amplification

9. The method according to claim 8, wherejff the 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 D NO: 17,19, 22 or 23.

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

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

nucleic acid sequence agfieast 95% identical to the nucleotide sequence set forth as SEQ
ID NO: 17 or 22, ang

least 95% identic

t least one reverse primer comprising a nucleic acid sequence at

o the nucleotide sequence set forth as SEQ ID NO: 18 or 23, wherein

the forward angfreverse primers are capable of hybridizing to and amplifying the

influenza Hnucleic 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

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

obtained from a subject.
15. The method of claim 40, wherein the gfesence of an influenza H3 nucleic acid in

the biological sample indicates the preseng# of an influenza H5 infection in the biological

sample obtained from a subject.

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

from bronchoalveolar levage, g#acheal aspirates, sputum, nasopharyngeal aspirates,

oropharyngeal aspirates, o

a set of pri wherein the set comprises one or more forward primers 15 to 40
nucleotidg# in length comprising a nucleic acid sequence comprising a nucleic acid

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

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

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

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

primers is capable of hybridizing to and directing the amplification of the i
nucleic acid; and
instructions for hybridizing the probe to the influenza nucleic acid wigiin the sample.
18. The kit according to claim 17, wherein the set of prime mprises a nucleic acid
sequence at least 95% identical to a nucleic acid sequence orth as SEQ ID NO:17 and

a nucleic acid sequence at least 95% identical to a nuclei
ID NO:18.

id sequence set forth as SEQ

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

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

ID NO:23.

al to a nucleic acid sequence set forth as SEQ

20. The kit according to claimg#7, wherein the probe is labeled.

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

fabeled, biotin-labeled, ematically—labeled, or chemically-labeled.

22. ing to claim 20, wherein the probe is labeled with a fluorophore.
23 according to claim 20, wherein the probe is labeled with a fluorescence
quencher.

gfing 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 to,

set forth as SEQ ID N(O:22 and at least 95% sequence identity to the eotide sequence

set forth as SEQ ID NO: 23,wherein the primer is capable of hybridi#ing under very high
stringency conditions to an influenza HS5 nucleic acid sequence sgt forth as SEQ ID

NO:46 or 47 and capable of amplifying the influenza HS nucjéic acid;
bes comprising at least 95%

EQ ID NO:19 or 24, wherein

contacting the sample with one or more the nucleic acid pg
sequence identity to the nucleotide sequence set forth
the probe is capable of hybridizing under very high gitingency conditions to the influenza
A nucleic acid sequence set forth as SEQ ID NO:46 or 47; and
detecting hybridization between an influenza virus nucleic acid sequence present in

the sample and the probe, wherein the detegtion of hybridization indicates that the subject

is infected with influenza HS virus.
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CLAIMS

L. 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 HS nucleic acid;

contacting the sample with at least one probe comprising at least 95% sequence identity to
the nucleotide sequence set forth as SEQ [D 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 HS 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 (1t 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 NQO: 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 HS 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 biclogical 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 HS5 infection in the biclogical sample

obtained from a subject.

16. The method according to claim 14, wherein the biclogical 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 HS;

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 135
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

IDNO:18.

-55-



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 1D 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 HS infection in a subject suspected of
having an influenza HS 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 NQO: 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 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 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 H3 virus.
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