Claims

1. A method for diagnosing or determining the likelihood thaf an individual does
or does not have lung cancer, the method comprising:
detecting, in a biological sample from an individual, bigmarker values that
each correspond to one of at least N protein biomarkers selecfed from Table 21,
wherein at least one of said biomarkers is selected from Talfle 20; wherein said
biomarker values provide an indication as to the likelihood that the individual does or

does not having lung cancer based, and wherein N = 2 -/86.

2. The method of claim 1, wherein detecting the/biomarker values comprises

performing an in vitro assay.

3. The method of claim 2, wherein said in Wiro assay comprises at least one
capture reagent corresponding to each of said Yiomarkers, and further comprising
selecting said at least one capture reagent fr: /n the group consisting of aptamers,

antibodies, and a nucleic acid probe.

4. The method of claim 3, wherein faid at least one capture reagent is an
aptamer.
5. The method of claim 2, whe fein the in vitro assay is selected from the group

consisting of an immunoassay, anfaptamer-based assay, a histological or cytological

assay, and. an mRNA expressiorflevel assay.

6. The method of claim ¥, wherein each biomarker value is evaluated based on a

predetermined value or a ,pr,'determined range of values. |

7. The method clainf' 1, wherein the biological sample is lung tissue and w11er¢i11
the biomarker values dgrive from a histological or cytological analysis of said lung

tissue.

8. The methog of claim 1, wherein the biological sample is-selected from the

group consisting/of whole blood, plasma, and serum.
9. The mfthod of claim 1, wherein the biological sample is serum.
10. The¢/method of claim 1, wherein the individual is a human.
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.l 1. The method of claim 1, wherein N = 3-86.
12, The method of claim 1, Wherein N = 4-86.
13.  The method of claim 1, wherein N = 5-86.
14, The method of claim 1, wherein the individual is a syhoker.

15. The vmethod of cvlair'n 1, wherein the individual hag a pulmonary nodule.

16.  The method of claim 1, wherein the lung canc /is non-small cell lung cancer.

17. A computer-implemented method for indicatfng a likelihood of lung cancer,
the method comprising;
retrieving on a computer biomarker inforfnation for an individual, wherein the
biomarker information comprises biomarker values that each correspond to one of at
least N protein biomarkers selected from Tabfe 21 , wherein at least one of said N
biomarkers is selected frdm Table 20; |
performing with the computer a classification of each of said biomarker
values; and |
- indicating a likelihood that sai ,ihdividual has lung cancer based upon a

‘plurality of classifications, ahd whergin N =2 - 86.

18.  The method of clalm 17, hel ein indicating the likelihood that the md1v1dual

- has lung cancer comprlses dlsp] _'ymg the likelihood on a computer display.

19. A computer program; 'deucf for indicating a likelihood of lung cancer, the
-computer program product _ZYIV(A)mprising:
' a"comp'uter reédab & 1nediuﬁ Vel‘nbodying program code executable by a-
processor of a computi " 'Vrdevice or system, the program code comprising:
code that retriefres dafa attribﬁted to a biological sample from an individual,
wherein the data co prises biomarkcr values that each correspond to one of at least N
protein biomarkef selected from Table 21, wherein at least one of said N biomarkers
is selected from fable 20, wherein said biomarkers were detected in the biological
sample; and . , | o o |
code yhat executes a classification method that indicates a lung disease status

of the indivfdual as a function of said biomarker values; and wherein N = 2 - 86.
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20.  The computer program product of claim 19, wherein said clagsification

method uses a probability density function.

21.  The computer program product of claim 20, wherein said classification

method uses two or more classes.

22. A method for diagnosing or determining the likelihgod that an individual does
or does not have lung cancer, the method comprising:
detecting, in a biolo gical sainple from an individhal, biomarker values that
each correspond to one of at least N protein biomarkeys selected from Table 20,
wherein said biomarker values provide an indicatiotfas to the likelihood that the

individual does or does not having lung cancer baged, and wherein N = 2 - 25.

23. The method of claim 22, wherein detectfng the biomarker values comprises

performing an in vitro assay.

24, The method of claim 23, wherein sgid in vitro assay comprises at least one
captureAreagent corresponding to each ofjaid biomarkers, and further comprising
selecting said at least one capture‘ reagefit from the group consisting of aptamers,

antibodies, and a hucleic acid probe. /.

'25.The method of claim 24, wherein said at least one capture reagent is an

aptamer.

126.  The method of claim 2 , wherein the in vitro assay is selected from the group
consisting of an immunoass :f‘,'an,aptamer-based assay, a histological or Cytological

assay, and an mRNAYeXp'r ssion level assay.

- 27. The mcthod_bf aim 22, wherein each biomarker value is evaluated based on

a predetermined valuefor a predetermined range of values.

28. The method/claim 22, wherein the biological sample is lung tissue and
wherein the biomgrker values derive from a histological or cytological analysis of said

lung tissue.

29.  The nethod of claim 22, wherein the biological sample is selected from the

group consysting of whole blood,.plasma, and serum.



30. The method of claim 22, wherein the biological sample is se
31. The method of claim 22, wherein the individual is a humag.
32. The rﬁethod of claim 22, wherein N = 3-25,
33. The method of claim 22, wherein N = 4-25,
34, The method of c;laim 22, wherein N = 5-25.

35. The method of claim 22, wherein the individuaf is a smoker.

36. The method of claim 22, wherein the individual has a pulmonary nodule.

37. The méthod of claim 22, wherein the lung cancer is non-small cell lung

cancer.

- 38. A computer-implemented method fo/indicating a likelihood of lung cancer,
the-method comprising: |
retrieving on a computer biomarkgr information for an individual, wherein the
biomarker information comprisesvbiom rker values that each correspond to one of at
least N biomarkers selected from Tabfe 20;
| ‘performing with the computgr a classification of each of said biomarker
values; aﬁd 7 _
‘A indicafi’ng é likelihood thy t said individual has lung cancer based upon a-

plurality ofc_lassiﬁcétions, and/wherein N = 2 - 25.

39, Themethod of clair 38, wherein indicating the likelihood that the individual

has lung cancer cdinprise ) diéplaying the likelihood on a computer display.

am product for indicating a hkehhood of lung cancer, the
computer pro gram prpduct comprising:

a computer g adable medium embodying program code executable by a
processor of a cogfiputing device or system, the program code comprising:

code that_ retrieves-data attrlbuted to a biological sample from an md1v1dua1
wherein the dgta comprises biomarker values that each correspond to one of at least N .
biomarkers

lected from Table 20, wherein said biomarkers were detected in the

biological fample; and
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code that executes a classification method that indicates a lung disease status

of the individual as a function of said biomarker values; and whereh N =2 - 25.

41. The computer program product of claim 40, wherein saidf classification

method uses a probability density function.

42.  The computer program product of claim 40, whereir/said classification

method uses two or more classes.

43. A method for determining information about lujig cancer in an individual
comprising: _

detecting, in a biological sample from an ingividual, biomarker values that
each correspond to one of at least N protein biomgrkers selected from Table 21 ,
wherein at least one of said biomarkers is selectfd from Table 20; wherein N = 2-86;
and wherein said biomarker value provides information about the lung cancer in the

individual.

44. The method of claim 43, wherein etecting the b‘_iomarkér values comprises

performing an in vitro assay.

45.  The method of claim 44, whefein said in vitro asvsay'comprises at least one
_cathre reagent corresponding to efch of said biomarkers, and further comprising
selecting said at least one capturg/reagent from the group consisting of aptamers,

antibodies, and a nucleic acid pfobe.

46. The method of claim/45, wherein said at least one capture reagent is an
aptamer. ' A
47. The method of cfaim 44, wherein the in vitro assay is selected from the group

consisting of an immyhoassay, an aptamer-based assay, a histological or cytological

assay, and an mRN A expression level assay. -

48. The methgd of claim 43, wherein each biomarker value is evaluated based on
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49.  The method claim 43, wherein the biological sample is lung tfssue and
wherein the biomarker values derive from a histological or cytologfcal analysis of said

lung tissue.

50.  The method of claim 43, wherein the biological sample/is selected from the

group consisting of whole blood, plasma, and serum.
51. The method of claim 43, wherein the biological safnple is serum.
52. The method of claim 43, wherein the individual/is a human.

53, The method of claim 43, Wherein N = 3-86.
54. The method of claim 43, wherein N=4-86.
55. The method of claim 43, wherein N = §-86.

56. The method of claim 43, wherein th¢ individual is a smoker.

57. The method of claim 43, wherein the individual has.a pulmonary nodule.

58. - The method of claim 43, whergin the lung cancer is non-small cell lung

cancer.

59.  The method of claim 43, herein the information comprises prognosis, cancer

classification, prediction of disegse risk, or selection of treatment.

60. A method fof determifiing information ébout lung cancer in an individual
comprising:
detecting, in a bio giéal sample from an individual, biomarker values that
each correspond to one ¢f at least N biomarkers selected from Table 20, wherein N =
2-25; and wherein sai¢f biomarker value provides information about the lung cancer in

the individual.

61.  The methefd of claim 60, wherein detecting the biomarker values comprises

performing an iyf vitro assay.

62. The nfethod of claim 61, wherein said in vitro assay comprises at least one

capture reagent corresponding to each of said biomarkers, and further comprising

165 °



selecting said at least one capture reagent from the group consisting pf aptamers,

antibodies, and a nucleic acid probe.

63.  The method of claim 62, wherein said at least one capturf reagent is an

aptamer.

64.  The method of claim 61, wherein the in vitro assay 15 selected from the group

consisting of an immunoassay, an aptamer-based assay, aistological or cytological

assay, and an mRNA expression level assay.

65. The method of claim 60, wherein each biomayker value is evaluated based on

a predetermined value or a predetermined range of yalues.

66. The method claim 60, wherein the biologfcal sample is lung tissue and
wherein the biomarker values derive from a higtological or cytological analysis of said

lung tissue.

67. The method of claim 60, wherein tfie biological sample is selected from the

gfoup consisting of whole blood, plasm. and serum,

68. -The Ametho'.(.i of claim 60, wheri in the biological sample is serum.
| 69.  The method of claim 60, w 'ereiﬁ the individual is a human.

70. | The mé%hoci of clairh‘ 60, \ Herein N = 3-25.

71. Thé .n.rlet.hod of clailn ._,_O,whervein N= 4.—25.

72.  The mdhéd of ciai_ '6O,HV\}_herein N = 5-25.
-~ 73. The method of g aim V:60,'Wh_e:rein the individual is a smoker.
74.  The method

v.(.:laim 60, wherein the individual has a pulmonary nodule.

75.  The methg, of claim 60, wherein the lung cancer is non-small cell lung

cancer.

76. The mfthod of claim 60, wherein the information comprises prognosis, cancer

classificatiof, prediction of disease risk, or selection of treatment.
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77. The method of claim 1, wherein at least one of said biomarkefs selected from

Table 20 is MMP-12.
Claims 129-146 (cancel)

78. The method of claim 17 wherein at least one of said blomarker(s) selected

from Table 20 is MMP-12.




Claims

1. A method for diagnosing or determining the likelihood that an individual does
or does not have lung cancer, the method comprising:
providing a biomarker panel comprising N of the biomarker proteins listed in
Table 21, wherein 3-25 of the biomarker proteins are selected from Table 20;
measuring in a biological sample from the individual, biomarker values that
each correspond to one of the N protein biomarkers in the panel; wherein said
biomarker values provide an indication as to the likelihood that the individual does or

does not having lung cancer, and wherein N = 3 - 86.

2. The method of claim 1, wherein at least one of said biomarkers selected from

Table 20 1s MMP-12.

3. The method of claim 1 or claim 2, wherein measuring the biomarker values

comprises performing an in vitro assay.

4. The method of claim 3, wherein said in vitro assay comprises at least one
capture reagent corresponding to each of said biomarkers, and further comprising
selecting said at least one capture reagent from the group consisting of aptamers and

antibodies.

5. The method of claim 3 or claim 4, wherein the in vitro assay is selected from
the group consisting of an immunoassay, an aptamer-based assay and a histological or

cytological assay.

6. The according to any of claims 1 to, wherein each biomarker value is

evaluated based on a predetermined value or a predetermined range of values.

7. The method according to any of claims 1 to 6, wherein the biological sample is
lung tissue and wherein the biomarker values derive from a histological or cytological

analysis of said lung tissue.

8. The method according to any of claims 1 to 7, wherein the biological sample is

selected from the group consisting of whole blood, plasma, and serum.

9. The method according to any of claims 1 to 7, wherein the biological sample is

SCrum.
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10. The method of claim 1, wherein the individual is a human.
11. The method according to any of claims 1 to 10, wherein N = 4 - 86.

12. The method according to any of claims 1 to 10, wherein N =5 - 86.

13. The method according to any of claims 1 to 12, wherein the individual is a
smoker.
14. The method according to any of claims 1 to 13, wherein the individual has a

pulmonary nodule.

15. The method according to any of claims 1 to 14, wherein the lung cancer is

non-small cell lung cancer.

16. A computer-implemented method for indicating a likelihood of lung cancer,
the method comprising:

providing a biomarker panel comprising N of the biomarker proteins listed in
Table 21, wherein 3-25 of the biomarker proteins is selected from Table 20;

retrieving on a computer biomarker information for an individual, wherein the
biomarker information comprises biomarker values that each correspond to one of the
N protein biomarkers in the panel, wherein N = 3 - 86;

performing with the computer a classification of each of said biomarker
values; and

indicating a likelihood that said individual has lung cancer based upon a

plurality of classifications.

17. The method of claim 16 wherein at least one of said biomarker(s) selected

from Table 20 1s MMP-12.

18. The method of claim 16 or claim 17, wherein indicating the likelihood that the

- individual has lung cancer comprises displaying the likelihood on a computer display.

19. A method for diagnosing or determining the likelihood that an individual does
or does not have lung cancer, the method comprising:
providing a biomarker panel comprising N of the biomarker prdteins listed in

Table 20;
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measuring in a biological sample from the individual, biomarker values that
cach correspond to one of the N protein biomarkers in the panel, wherein said
biomarker values provide an indication as to the likelihood that the individual does or

does not have lung cancer, and wherein N =3 - 25,

20.  The method of claim 19, wherein measuring the biomarker values comprises

performing an in vitro assay.

21. The method of claim 21, wherein said in vitro assay comprises at least one
capture reagent corresponding to each of said protein biomarkers, and further
comprising selecting said at least one capture reagent from the group consisting of

aptamers and antibodies.

22. The method according to any of claims 19 to 21, wherein the method is
selected from the group consisting of an immunoassay, an aptamer-based assay, a

histological assay or a cytological assay.

23.  The method according to any of claims 19 to 22, wherein each biomarker

value is evaluated based on a predetermined value or a predetermined range of values.

24.  The method according to any of claims 19 to 23, wherein the biological
sample 1s lung tissue and wherein the biomarker values derive from a histological or

cytological analysis of said lung tissue.

25. The method according to any of claims 19 to 24, wherein the biological

sample 1s selected from the group consisting of whole blood, plasma, and serum.
20. The method of claim 25, wherein the biological sample is serum.
217. The method according to any of claims 19 to 26, wherein N = 4 - 25,

28.  The method according to any of claims 19 to 26, wherein N =5 - 25.

29. The method according to any of claims 19 to 28, wherein the individual is a
smoker.
30.  The method according to any of claims 19 to 29, wherein the individual has a

pulmonary nodule.
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31.  The method according to any of claims 19 to 30, wherein the lung cancer is

non-small cell lung cancer.

32. A computer-implemented method for indicating a likelihood of lung cancer,
the method comprising:

retrieving on a computer biomarker information for an individual, wherein the
biomarker information comprises biomarker values that each correspond to one of at
least N biomarkers selected from Table 20;

performing with the computer a classification of each of said biomarker
values; and

indicating a likelihood that said individual has lung cancer based upon a

plurality of classifications, and wherein N =3 - 25.

33.  The method of claim 32, wherein indicating the likelihood that the individual

has lung cancer comprises displaying the likelihood on a computer display.

34. A method for determining information about lung cancer in an individual
comprising;
providing a biomarker panel comprising N of the biomarker proteins listed in
Table 21, wherein 3-25 of the biomarker proteins is selected from Table 20;
measuring in a biological sample from the individual, biomarker values that
each correspond to one of the N protein biomarkers in the panel; wherein N = 3-86;
and wherein said biomarker value provides information about the lung cancer in the

individual.

35. The method of claim 34, wherein at least one of said biomarkers selected from

Table 20 1s MMP-12.

36. The method of claim 34 or claim 35, wherein measuring the biomarker values

comprises performing an in vitro assay.

37.  The method of claim 36, wherein said ir vitro assay comprises at least one
capture reagent corresponding to each of said biomarkers, and further comprising
selecting said at least one capture reagent from the group consisting of aptamers and

antibodies.
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38. The method of claim 36, wherein the in vitro assay 1s selected from the group
consisting of an immunoassay, an aptamer-based assay, a histological assay or a

cytological assay.

39. The method according to any of claims 34 to 38, wherein each biomarker

value is evaluated based on a predetermined value or a predetermined range of values.

40. The method according to any of claims 34 to 39, wherein the biological
sample 1s lung tissue and wherein the biomarker values derive from a histological or

cytological analysis of said lung tissue.

41.  The method according to any of claims 34 to 40, wherein the biological

sample is selected from the group consisting of whole blood, plasma, and serum.
42. The method of claim 34, wherein the biological sample is serum.
43. The method according to any of claims 34 to 42, wherein N = 4 - 86.

44, The method according to any of claims 34 to 43, wherein N =5 - 86.

45.  The method according to any of claims 34 to 44, wherein the individual is a
smoker.
46. The method according to any of claims 34 to 45, wherein the individual has a

pulmonary nodule.

47. The method according to any of claims 34 to 44, wherein the lung cancer is

non-small cell lung cancer.

48.  The method according to any of claims 34 to 47, wherein the information
comprises prognosis, cancer classification, prediction of disease risk, or selection of

treatment.

49. A method for determining information about lung cancer in an individual
comprising:
providing a biomarker panel comprising N of the biomarker proteins listed in

Table 20;
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measuring in a biological sample from the individual, biomarker values that
each correspond to one of the N biomarkers in the panel, wherein N = 3-25; and
wherein said biomarker values provide information about the lung cancer in the

individual.

50.  The method of claim 49, wherein measuring the biomarker values comprises

performing an in vitro assay.

51. The method of claim 50, wherein said in vitro assay comprises at least one
capture reagent corresponding to each of said biomarkers, and further comprising
selecting said at least one capture reagent from the group consisting of aptamers and

antibodies.

52. The method according to any of claims 49 to 51, wherein the method 1s
selected from the group consisting of an immunoassay, an aptamer-based assay and a

histological or cytological assay.

53.  The method according to any of claims 49 to 52, wherein each biomarker

value is evaluated based on a predetermined value or a predetermined range of values.

54. The method according to any of claims 49 to 53, wherein the biological
sample is lung tissue and wherein the biomarker values derive from a histological or

cytological analysis of said lung tissue.

55.  The method according to any of claims 49 to 54, wherein the biological

sample is selected from the group consisting of whole blood, plasma, and serum.
56.  The method of claim 49, wherein the biological sample'is serum.
57. The method according to any of claims 49 to 56, wherein N = 4 - 25.

58. The method according to any of claims 49 to 57, wherein N = 5 - 25,

59.  The method according to any of claims 49 to 58, wherein the individual is a
smoker. |
60. The method according to any of claims 49 to 59, wherein the individual has a

pulmonary nodule.
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61. The method according to any of claims 49 to 60, wherein the lung cancer is

non-small cell lung cancer.

62. The method according to any of claims 49 to 61, wherein the information
comprises prognosis, cancer classification, prediction of disease risk, or selection of

treatment.
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