WHAT IS CLAIMED IS:

L. A method of determining the sensitivity of tumor cell growth to inhibition by erlotinib comprising
detecting the methylation status of the ERBB2 gene in a sample tumor cell, wherein hypomethylation of
the ERBB2 gene indicates that the tumor cell growth is sensitive to inhibition with erlotinib.

2. A method of identifying a cancer patient who is likely to benefit from treatment with erlotinib
comprising detecting the methylation status of the ERBR2 gene from a sample from the patient’s cancer,
wherein the patient is identified as being likely to benefit from treatment with erlotinib if the methylation
status of the ERBB2 gene is detected to be hypomethylation,

3. The method of claim [ or 2, wherein the methylation status is detected in a part of the ERBB2
gene. '

4. The method of claim 3, wherein the part of the ERBB2 gene is an enhancer.

5. The method of claim 3, wherein the part of the ERBB2 gene is an enhancer and a promoter.

6. The method of any of claims 3-5, wherein the part of the ERBB2 gene comprises a 6 CpG repeat
region.

7. The method of any of claims 3-6, wherein the part of the ERBB2 gene comprises the nucleic acid

sequence of SEQ ID NO:1.

8. The method of claim 6, wherein the part of the ERBB2 gene consists of the nucleic acid sequence
of SEQ ID NO: 2.

9. The method of any of claims 3-8, wherein hypomethylation is indicated by less than about 50%
methylation of the part of the ERBB2 gene.

10. The method of claim 9, wherein hypomethylation is indicated by less than about 20% methylation
of the part of the ERBB2 gene. '

It Use of erlotinib in the manufacture of a medicament for freating cancer in a patient, wherein a
sample from the patient’s cancer has been subjected to detection of the methylation status of the ERBB2
gene, and erlotinib has been selected for the therapy when the ERBB2 gene is detected to be
hypomethylated.

12. The method of any one of claims 1-10 or use of claim 11, wherein the methylation status is
detected by pyrosequencing.
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13, The method of any one of claims 1-10 and 12, or use of claim 11 or 12, wherein the ERBB2 gene
is from a formalin-fixed paraffin embedded (FFPE) tissue or from fresh frozen tissue.

14, The method or use of claim 13, wherein the ERBB2 gene isolated from the tissue sample is
preamplified before pyrosequencing.

15. The method of claim 1, wherein the tumor cell is a NSCLC tumor cell,

16. The method of claim 2 or use of claim 11, wherein the cancer 1s NSCLC,
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WHAT IS CLAIMED 18:
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1. A method of determining the sensitivity of tumor cell growth to mh1b1t10n by an
EGFR kinasg mhibitor, comprising detecting the methylation status of the ERBB2 gene ina
sample tumor cell,wherein hypomethylation of the ERBB2 gene indicates that thc tumor cell

i
s

f‘
2. A method of identifying & cancer patient who is likely to bcncﬁt from treatment with

growth is sensitive to inhibition with the EGFR inhibitor.

an EFGR inhibitor comprising detecting the methylation status of the ERBB2 gene froma

sample from the patient’s cancer, wherein the patient is identified 9’bemg likely to benefit

from treatment with the EGFR inhibitor if the methylation statug’of the ERBB2 gene is
detected to be hypomethylation. '

3. The method of ¢laim ! or 2, wherein the meth Ation status is detected in a part of
the ERBB2 gene.
4. The method of claim 3, wherein the parf’of the ERBB2 gene is an enhancer.
5. The method of ¢laim 3, wherein t ért of the ERBB2 gene is an enhancer and a
promoter,
6. The method of any of cEaimgj,@?-S, wherein the part of the ERBB2 gene comprises 2 6
CpG repeat region. e

‘-;?
7. The method of any oﬁclanns 3-6, wherein the part of the ERBBZ gene comprises the

mucleic acid sequence of SE@ ID NO:1.

S8 The method o
nucieic ecid scquenc 0 SEQ IDNO: 2.

aim 6, wherein the the part of the ERBBZ gene consists of the

0. The methcd of claim 1 or 2, wherein hypomethylation is indicated by less than about
50% methylatiol n of the ERBB2 gene.

The method of claim 9, where hypomethylation is indicated by less than about 20%

methylal on of the ERBB2 gene

The method of any of claims 3-8, wherein hypomethylation is indicated by less than
about 50% methylation of the part of the ERBB2 gene,

12, The method of ¢laim 11, wherein hypomethylation is indicated by lzss than about
20% methylation of the part of the ERBB2 gene.
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13. The method of claim 2, further comprising administering fo the patient a

therapeutically effective amount of an EGFR inhibitor if the patient is identified as one wha

will Hkely benefit from trestment with the EGFR inthibitor.

14. A method of freating a cancer in a patient comprising administering a therapeu_tﬁiéﬁiiy
effective amount of an EGFR inhibitor to the patient, wherein the patient, priorto
administration of the EGFR inhibitor, was diagnosed with a cancer which exhibits.
hypemethylation of the ERBB2 gene, wherein the hypomethylation of the ERBBZ gene is

indicative of therapeutic responsiveness by the subject to the EGFR inhibit(_)_rfn
15. A method of selecting a therapy for a cancer patient, comprising

a.  detecting the methylation status of the ERBB2 gen%::ﬁfom a sample from the

patient’s cancer , and
ff’

b.  selecting an EGFR inhibitor for the therapy wyﬁén the ERBB2 gene is detected

&

to be hypomethylated.

16. The method of claim 15 further comprising gdministering to the patient a

therapeutically effective amount of the EGFR ﬁsl1ib}1%§%.

17 The method of claim 15 or 16, Wherei}ai‘g%}ae EGFR inhibitor is erfotinib, cetuximab,

4

#

or panitmumab.

18. A method of determining overe)_gﬁiession of ERBB2 gene in a cell comprising
detecting the methylation status of the ERBB2 gene in the cell, wherein ERBB2 gene

hypomethylation indicates OVcrcxp;;é;sicn of ERBB? in the cell.

19. The method of claimé__l"é, wherein the methylation status is detected in 2 part of the

ERBB? gene.

20. The method o{;éiaim 19, wherein the part.of the ERBB2 gene is an enhancer.

2L The methogiﬂ’gf claim 19, wherein the part of the ERBB2 gene is an enbancer and a
7

promotor. #

22, Theﬂ_rnﬁethod of any of claims 18-21 , wherein the part of the ERBB2 gene comyprises

a & CpG repy at region.

# The method of any of claims 18-21, wherein the part of the ERBB2 gene comprises
the q}iéleic acid sequence of SEQ ID NO:1,

24 h The method of claim 22, wherein the the part of the ERBRB2 gene comprises the
‘nucleic acid sequence of SEQ D NO:2.
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25, The method of claim 18, wherein hypomethylation is indicated by less than abowt f/f
50% methylation of the ERBB2 gene. E
26, The method of claim 25, where hypomethylation is indicated by less than sbout Z(j%
methylation of the ERBE2 gene / 4

27. The methed of any of claims 19-24, wherein hypomethylation 1s indicated b}“z}ess

than abowt 50% methylation of the pert of the ERBB2 gene. _ ;,fp)

28, The method of claim 27, wherein hypomethylation is indicated by icss than about

20% methylation of the part of the ERBB?2 gene.

A
&

29. A method of treating a cancer in a patient comprising adnnmstenﬁw a therapewtically

effective amount of 2 HERZ2 inhibitor to the patient, wherein the patlent prior to administration
of the HER2 inhibitor, was diagnosed with a cancer which cxhlbﬂsfhmmmethylatmn of the

ERBB2 gene, wherein the hypomethylation of the ERBB2 ger;,e%& indicative of therapeutic
7
responsivencss by the subject to the HER?2 inhibitor. /f?
) : 7, .
30. A method of selecting a therapy fora cancerip{ihcm, comprising

I
a. detecting the methylation status of the BRBB2 gene from a sample from the

4
i
.*7,'

b. selecting 2 HER2 inhibitor for the therapy when the ERBB2Z gene is detected to be

patient’s cancer , and

hypomcthyi ated. ) /

&
31 The method of claims 30 fga‘fher comprising administering to the patient 2
therapeutically effective amount Ojﬁfﬁl@ HER2 inhibitor.

32, The method of claim-fgl, wherein the HER?2 inhibitor is trastuzumab or
trastizzumab-DM1. &

s

‘:f I3 - - - -
33. The method Qf any of the preceeding claims, wherein the methylation status is

detected by pyro%equ&mcmg

34, The method of any of the preceeding claims, wherein the ERBB2 gene is froma

formalin-fixed parafﬁn embedded (FFPE) tissue or from fresh frozen tissue.

Vi
35. fThe method of claim 34, wherein the ERBB2 gene isolated from the tissue sample is

prcarnphﬁcd before pyrosequencing.
The method of claim 1, wherein the tumor cell is a NSCLC tumor cell.

The method of any of claim 2, 14, or 15, wherein the cancer is NSCLC.
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