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ccttctaace gaggtcgaaa
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(57) Abstract: The present invention generally relates to a molecular test of Influenza A, Influenza B, Respiratory Syncytial Virus
A, and Respiratory Syncytial Virus B in order to identify patients with a viral infection. Accordingly methods and compositions
are disclosed to determine the presence or absence of a viral pathogen in a sample containing one or more target nucleic acids
from the M gene of Influenza A, Influenza B, Respiratory Syncytial Virus A, and/or Respiratory Syncytial Virus B.
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New Claims

1. A method for identifying the presence or absence of a pathogen in a sample
wherein said pathogen is selected from Respiratory Syncytial Virus A (RSV-A) or Respiratory
' Syncytial Virus B (RSV-B), comprising amplifying the RSV-AM gene, the RSV-B M gene, or
both in a multiplex primer extension reaction, and detecting the presence or absence of
Respiratory Syncytial Virus A or Respiratory Syncytial Virus B M gene or fragment thereof in
said sample, wherein the presence of the RSV A M gene or fragment thereof in the sample
indicates that the sample contains the pathogen RSV A, and the presence of the RSV B M gene
or fragment thereof in the sample indicates that the sample contains the pathogen RSV B.

2. ’i‘he method of claim 1, wherein the step of detecting comprises:

(a) contacting said sample with one or more primers suitable for amplifying said
pathogen gene or fragment thereof;

(b) performing a primer extension reaction comprising the primers of step (a) under
conditions suitable to produce a reaction product from said pathogen gene or fragment thereof if
said pathogen gene or fragment thereof is present in saiéi sample; and

(c) detecting the presence or absence of said reaction product, thereby determining the
presence or absence of a viral pathogen in said sample.

3. The method of any of claims 1-2, wherein said method comprises real-time PCR.

4. The method of any of claims 1-3, wherein said primer suitable for amplifying said
pathogen gene or fragment thereof is a Scorpion primer.

5. The method of any of claims 1-4, wherein said Respiratory Syncytial Virus A M
gene or fragment thereof comprises at least 15 contiguous nucleotides that are at least 90%

identical to the sequence of SEQ ID NO: 34, or a complement thereof.
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6. The method of any of claims 1-4, wherein said Respiratory Syncytial Virus B M
gene or fragment thereof comprises at least 15 contiguous nucleotides that are at least 90%
identical to the sequence of SEQ ID NO: 35, or a complement thereof.

7. The method of any of claims 1-4, wherein at least one primer suitable for
amplifying a Respiratory Syncytial Virus A M gene or fragment fhergof comprises a sequence
selected from the group consisting of: SEQ ID NOs: 21, 22, 23 and complements thereof.

8. The method of any of claims 1-4, wherein said Respiratory Syncytial Virus A M
gene or fragment thereof is detected using a probe comprising the sequence of SEQ ID NO: 24,
ora complément thereof.

0. The method of any of claims 1-4, wherein at least one primer suitable for-
amplifying a Respiratory Syncytial Virus B M gene or fragment thereof comprises a sequence
selected from the group consisting of: SEQ ID NOs: 25, 26, 27 and complements thereof.

10. The method of any of claims 1-4, wherein said Respiratory Syncytial Virus BM
gene or fragment thereof is detected using a probe comprising the sequence of SEQ ID NO: 28,
or a complement thereof.

11. A method of diagnosing a subject for infection with a Respiratory Syncytial viral
pathogen wherein said pathogen is selected from Respiratory Syncytial Virus A (RSV-A) or
Respiratory Syncytial Virus B (RSV-B), comprising amplifying the RSV-A M gene, the RSV-B
M gene, or both in a multiplex primer extension reaction, and detecting the presence or absence

of Respiratory Syncytial Virus A or Respiratory Syncytial Virus B M gene or fragment thereof in

said sample,
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wherein the presence of the RSV A M gene or fragment thereof in the sample indicates
that the sample contains the pathogen RSV A, and the presence of the RSV B M gene or
fragment thereof in the sample indicates that the sample contains the pathogen RSV B.

12.  The method of claim 11, wherein the step of evaluating comprises:

(a) contacting said biological sample with one or more primers suitable for amplifying
said pathogen gene or fragment thereof;

(b) performing a primer extension reaction comprising the primers of step (a) under
conditions suitable to produce a reaction product from said pathogen gene or fragment thereof if
said pathogen gene or fragment thereof is present in said sample; and

(c) detecting the presence or absence of said reaction product, thereby determining the
presence or absence of a viral pathogen in said sample.

13.  The method of any one of claims 11-12, wherein said method comprises real-time
PCR.

14, The method of any one of claims 11-13, wherein said primer suitable for
amplifying said pathogen gene or fragment thereof is a Scorpion primer.

15.  The method of any one of claims 11-14, wherein said Respiratory Syncytial Virus
A M gene or fragment thereof comprises at least 15 contiguous nucleotides that are at least 90%
identical to the sequence of SEQ ID NO: 34, or a complement thereof.

16.  The method of any one of claims 11-14, wherein said Respiratory Syncytial Virus
B M gene or fragment thereof comprises at least 15 contiguous nucleotides that are at least 90%

identical to the sequence of SEQ ID NO: 35, or a complement thereof.
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17.  The method of any one of claims 12-14, wherein at least one primer suitable for
amplifying a Respiratory Syncytial Virus A M gene or fragment thereof comprises a sequence
selected from the group consisting of: SEQ ID NOs: 21, 22, 23 and complements thereof.

18.  The method of any one of claims 11-14, wherein said Respiratory Syncytial Virus
A M gene or fragment thereof is detected using a probe comprising the sequence of SEQ ID NO:
24, or a complement thereof.

19.  The method of any one of claims 12-14, wherein at least one primer suitable for -
amplifying a Respiratory Syncytial Virus B M gene or fragment thereof comprises a sequence
selected from the group consisting of: SEQ ID NOs: 25, 26, 27 and complements thereof.

20.  The method of any one of claims 11-14, wherein said Respiratory Syncytial Virus
B M gene or fragment thereof is detected using a probe comprising the sequence of SEQ ID NO:
28, or a complement thereof.

21. A method for identify‘ing the presence or absence of a pathogen in a sample,
comprising contacting the sample with amplification primers suitable for amplifying any two of:

(a) the Influenza A M gene or fragment thereof;

(b) the [nﬂuenza B M gene or fragment thereof;

(c) the Respiratory Syncytial Virus A M gene or fragment thefeof; and

(d) the Respiratory Syncytial Virus B M gene or fragment thereof;

but not (a) and (b) only,
performing a multiplex primer extension reaction; and
detecting the presence or absence of the primer extension reaction products, wherein the
presence of one or more of the genes or fragments specified in (a), (b), (c), or (d) indicates that

the sample contains the associated pathogen.
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22.  The method of claim 21, wherein said method comprises detecting the presence or
absence of any three of said pathogen genes or fragments thereof.

23.  The method of any one of claims '21-22, wherein said method comprises detecting
the presence or absence of each of said pathogen genes or fragments thereof.

24,  The method of any one of claims 21-23, wherein said lnﬂuehza A M gene or
fragment thereof comprises at least 15 contiguous nucleotides that are at least 90% identical to
the sequence of SEQ ID NO: 32, or a complement tﬁereof.

25.  The method of any one of claims 21-24, wherein said Influenza B M gene or
fragment thereof comprises at least 15 contiguous nucleotides that are at least 90% identical to
the sequence of SEQ ID NO: 33, or a complement thereof.

26. The method of any one of claims 21-25, wherein said Respiratory Syncytial Virus
A M gene or fragment thereof comprises at least 15 contiguous nucleotides that are at least 90%
identical to the sequence of SEQ ID NO: 34, or a complement thereof.

27. The method of any one of claims 21-6, wherein said Respiratory Syncytial Virus
B M gene or fragment thereof comprises at least 15 contiguous nucleotides that are at least 90%
identical to the sequence of SEQ ID NO: 35, or a complement thereof.

28.  The method of claim 28, wherein said method comprises real-time PCR.

29.  The method of any one of claims 28-29, wherein at least one of said primers
suitable for amplifying said pathogen genes or fragments thereof is a Scorpion primer.

30.  The method of any one of claims 28-30, wherein at least one primer suitable for
amplifying an Influenza A M gene or fragment thereof .comprises a sequence selected from the

group consisting of: SEQ ID NOs: 13, 14, 15 and complements thereof.
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31.  The method of any one of claims 28-31, wherein said Inﬂuénza A M gene or
fragment thereof is detected using a probe cobmprising the sequence of SEQ ID NO: 16, 40 or
complements thereof.

32.  The method of any one of claims 28-32, wherein at least one primer suitable for
amplifying an Influenza B M gene or fragment thereof comprises a sequence selected from the
group consisting of: SEQ ID NOs: 17, 18, 19 and complements thereof.

33.  The method of any one of claims 28-33, wherein said Influenza B M gene or
fragment thereof is detected using a probe comprising the sequence of SEQ ID NO: 20, or a
complement thereof.

34, The method of any one of claims 28-34, wherein at least one primer suitable for
amplifying a Respiratory Syncytial Virus A M gene or fragment thereof comprises a sequence
selected from the group consisting of: SEQ ID NOs: 21, 22, 23 and complements thereof.

35. The method of any one of claims 28-35, wherein said Respiratory Syncytial Virus
A M gene or fragment thereof is detected using a probe comprising the sequence of SEQ ID NO:
24, or a complement thereof.

36.  The method of any one of claims 28-36, wherein at least one primer suitable for
amplifying a Respiratory Syncytial Virus B M gene or fragment thereof comprises a sequence
selected from the group consisting of: SEQ ID NOs: 25, 26, 27 and complements thereof.

37. The method of any one of claims 28-37, wherein said Respiratory Syncytial Virus
B M gene or fragment thereof is detected using a probe comprising the sequence of SEQ ID NO:
28, or a complement thereof.

38. A method of diagnosing a subject for infection with an Influenza or Respiratory

Syncytial viral pathd gen, comprising contacting a biological sample from the subject with

52
AMENDED SHEET (ARTICLE 19)



WO 2009/085733 PCT/US2008/086936

amplification primers suitable for amplifying for any two of:

(a) the Influenza A M gene or fragment thereof;

(b)  the Influenza B M gene or fragment thereof;

(c) the Respiratory Syncytial Virus A M gene or fragment thereof; and

(d)  the Respiratory Syncytial Virus B M gene or fragment thereof;

but not (a) and (b) only,
performing a multiplex primer extension reaction; and
detecting the presence or absence of the primer extension reaction products, wherein the
presence of one or more of said genes or fragments thereof specified in (a), (b), (c), or (d)
indicates that the individual is infected with the associated orgax;ism.

39.  The method of claim 39, wherein said method comprises evaluating a biological
sample from the subject for the presence or absence of any three of said pathogen genes or
fragments thereof.

40.  The method of any one' of claims 39-40, wherein said method comprises
evaluating a biological sample from the subject for the presence or absence of each of said
pathogen genes or fragments thereof.

41.  The method of any one of claims 39-41, wherein said Influenza A M gene or
fragment thereof comprises at least 15 contiguous nucleotides that are at least 90% identical to
the sequence of SEQ ID NO: 32, or a complement thereof.

42,  The method of any one of claims 39-42, wherein said Influenza B M gene or
fraglhent thereof comprises at least 15 contiguous nucleotides that are at least 90% identical to

the sequence of SEQ ID NO: 33, or a complement thereof.,
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43.  The method of any one of claims 39-43, wherein said Respiratory Syncytial Virus
A M gene or fragment thereof comprises at least 15 contiguous nucleotides that are at least 90%
identical to the sequence of SEQ ID NO: 34, or a complement thereof.

44.  The method of any one of claims 39-44, wherein said Respiratory Syncytial
Virus B M gene or fragment thereof comprises at least 15 contiguous nucleotides that are at least
90% identical to the sequence of SEQ ID NO: 35, or a complement thereof.

45.  The method of claim 46, wherein said method comprises real-time PCR.

46.  The method of any one of claims 46-47, wherein at least one of said primers
suitable for amplifying said pathogen genes or fragments thereof is a Scorpion primer.

47.  The method of any one of claims 46-48, wherein at least one primer suitable for
amplifying an Influenza A M gene or fragment thereof comprises a sequence selected from the
group consisting of: SEQ ID NOs: 13, 14, 15 and compléments thereof.

48.  The method of any one of claims 46-49, wherein said Influenza A M gene or
fragment thereof is detected using a probe comprising the sequence of SEQ ID NO: 16, 40 or
complements thereof.

49. °  The method of any one of claims 46-50, wherein at least one primer suitable for
amplifying an Influenza B M gene or fragment thereof comprises a sequence selected from the
group consisting of: SEQ ID NOs: 17, 18, 19 and complements thereof.

50.  The method of any one of claims 46-51, wherein said Influenza B M gene or
fragment thereof is detected using a probe comprising the sequence of SEQ ID NO: 20, or a

complement thereof.
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51.  The method of any one of claims 46-52, wherein at least one primer suitable for
amplifying a Respiratory Syncytial Virus A M gene or fragment thereof comprises a sequence
selected from the group consisting of: SEQ ID NOs: 21, 22, 23 and complements thereof.

52. The method of any one of claims 46-53, wherein said Respiratory Syncytial Virus
A M gene or fragment thereof is detected using a probe comprising the sequence of SEQ ID NO:
24, or a complement thereof.

53.  The method of any one of claims 46-54, wherein at least one primer suitable for
amplifying a Respiratory Syncytial Virus B M gene or fragment thereof comprises a sequence
selected from the group consisting of: SEQ ID NOs: 25, 26, 27 and complements thereof.

54. The method of any one of claims 46-55, wherein said Respiratory Syncytial Virus
B M gene or fragment thereof is detected using a probe comprising the sequence of SEQ ID NO:
28, or a complement thereof.

55. An isolated nucleic acid comprising a nucleotide sequence that is at least 90%
identical to at least 20 contiguous nucleotides, further comprising a sequence selected from the
group consisting of: SEQ ID NOs: 32, 33, 34, 35 and complements thereof, wherein said nucleic
acid is less than 300 nucleotides in length.

56.  The nucleic acid of claim 57, wherein said nucleic acid of the sequence of SEQ
ID NO: 32 is less than 200 nucleotides in length.

57. The nucleic acid of claim 57, wherein said nucleic acid of the sequence of SEQ
ID NO: 33 is less than 200 nucleotides in length.

58. The nucleic acid of claim 57, wherein said nucleic acid of the sequence of SEQ

ID NO: 35 is less than 200 nucleotides in length.
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59.  The nucleic acid of claim 57, wherein said nucleic acid comprises the nucleotide
sequence of SEQ ID NO: 32, or a complement thereof.

60.  The nucleic acid of claim 57, wherein said nucleic acid comprises the nucleotide
sequence of SEQ ID NO: 33, or a complement thereof.

61.  The nucleic acid of claim 57, wherein said nucleic acid comprises the nucleotide
sequence of SEQ ID NO: 34, or a complement thereof. |

62.  The nucleic acid of claim 57, wherein said nucleic acid comprises the nucleotide
sequence of SEQ ID NO: 35, or a complement thereof.

63. A kit comprising at least 2 of (a), (b), (c) or (d) but not (a) and (b) only, wherein:

(a) is one or more primers suitable for detecting or amplifying an /nfluenza A M gene or
fragment thereof and a first probe capable of specifically hybridizing to the Inﬂueﬁza A M gene
or fragment thereof;

(b) is one or more pﬁmers suitable for detecting or amplifying an Influenza B M gene or
fragment thereof and a second probe capable of specifically hybridizing to the Influenza B M
gene or fragment thereof;

(c) is one or more primers suitable for detecting or amplifying a Respiratory Syncytial
Virus A M gene or fragment thereof and a third probe capable of specifically hybridizing to the
Respiratory Syncytial Virus A M gene or fragment thereof; and

(d) is one or more primers suitable for detecting or amplifying a Respiratory Syncytial
Virus B M gene or fragment thereof and a fourth probe capable of specifically hybridizing to the
Respiratory Syncytial Virus B M gene or fragment thereof; |

and wherein said first probe, second probe, third probe, and fourth probe may each

comprise one or more detectable labels.
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64. The kit of claim 65, comprising at least three of (a), (b), (c), and (d).

65. The kit of any one of claims 65-66, comprising (2), (b), (c), and (d).

66.  The kit of any one of claims 65-67, wherein at least one of said primers suitable
for amplifying said pathogen genes or fragments thereof is a Scorpion primer.

67.  The kit of any one of claims 65-68, wherein one or more primers suitable for
amplifying an Influenza A M gene or fragment thereof comprises a sequence selected from the
group consisting of: SEQ ID NOs: 13, 14, 15 and complements thereof.

68. The kit of any one of claims 65-69, wherein one or more primers suitable for
amplifying ah Influenza B M gene or fragment thereof comprises a sequence selected from the
group consisting of: SEQ ID NOs: 17, 18, 19 and complements thereof.

69.  The kit of any one of claims 65-70, wherein one or more primers suitable for
amplifying a Respiratory Syncytial Virus A M gene or fragment thereof comprises a sequence
selected from the group consisting of: SEQ ID NOs: 21, 22, 23 and complements thereof.

70. The kit of any one of claims 65-71, wherein one or more primers suitable for
amplifying a Respiratory Syncytial Virus B M gene or fragment thereof comprises a sequence
selected from the group consisting of: SEQ ID NOs: 25, 26, 27 and complements thereof.

71. The kit of any one of claims 65-72, wherein said first probe has the sequence of
SEQ ID NO: 16, 40 or complements thereof.

72.  The kit of any one of claims 65-73, wherein said second probe has the sequence
of SEQ ID NO: 20 or a complement thereof.

73.  The kit of any one of claims 65-74, wherein said third probe has the sequence of

SEQ ID NO: 24 or a complement thereof.
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74.  Thekit of any one of claims 65-75, wherein said fourth probe has the sequence of
SEQ ID NO: 28 or a complement thereof.
75.  Thekit of any one of claims 65-76, wherein said kit comprises at least one primer

suitable for amplifying each of said pathogen genes or fragment thereof.
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