ESR1 Amplification in Breast Cancer — 25 Years of Debate

Supporting tables S1+S2 and supporting graphs S1-S4

FISH copy number

FISH copy number

P15-P24

/

Tumor sample Ratio ESR1/ ESR2 | Ratio ESR1/ SOD2 increase increase
ESR1-5’-adjacent ESR1-3’-adjacent
N25 1.00 1.00 - -
P1 13.03 2.53 yes no
P2 2.63 0.73
P3 5.72 1.19
P4 1.94 0.77 yes no
P5 3.26 1.41 yes no
P6 2.84 1.22
P7 3.14 1.67 yes no
P8 2.64 0.95
P9 2.92 1.79 yes no
P10 1.87 1.35 ? no
P11 5.12 1.66
P12 4.5 1.14
P13 5.29 2.23 ? no
P14 8.18 1.85 yes yes
P15 1.09 0.64 - -
P16 1.09 0.66 - -
P17 218 0.51 - -
P18 1.52 1.04 - -
P19 0.78 0.2 - -
P20 1.62 0.46 - -
P21 0.17 0.08 - -
P22 0.78 0.34 - -
P23 1.83 0.75 - -
P24 3.69 1.56 - -
Mean, 451 146 : -
g"f_‘éﬁz 3.20 1.38
R 148 0.62 - -
yf_ﬂi‘z 3.20 1.38 - -
U-test
(p-value. two sided) 0.0001 0.0003 - -
P1-P14 / P15-P24
U-test
(p-value. two sided) 0.0017 0.015

Table S1 gqPCR ratios of ESR1 to ESR2 or SOD2 reference normalized to sample N25. In
tumors P1-P14 ESR1 amplification has been detected by FISH. In tumors P15-P24 no ESR1
copy number increase was determined by FISH. In tumors P2,
ESR1 amplification but no amplification of ESR1 5’ or 3’ flanking sequences was determined

by FISH [l
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Graph S1a Bar chart for ESR1 to ESR2 qPCR ratios (y-axis) according to table S1. In tumors
P1-P14 ESR1 amplification has been detected by FISH. In tumors P15-P24 no ESR1
amplification has been determined by FISH. The difference between tumor group P1-P14 and
tumor group P15-P24 is statistically significant (-3,
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Graph S1b Bar chart for ESR1 to SOD2 gPCR ratios (y-axis) according to table S1. In tumors
P1-P14 ESR1 amplification has been detected by FISH. In tumors P15-P24 no ESR1
amplification has been determined by FISH. The difference between tumor group P1-P14 and
tumor group P15-P24 is statistically significant (-3,
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Graph S2a Bar chart for ESR1 to ESR2 qPCR ratios (y-axis) according to table S1 and graph
S1a. In tumors P2. P3. P6. P8. P11 and P12 ESR1 amplification but no amplification of ESR1
5 or 3 flanking DNA sequences has been determined by FISH. The difference between
gjmor group P2+P3+P6+P8+P11+P12 and tumor group P15-P24 is statistically significant -
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Graph S2b Bar chart for ESR1 to SOD2 gPCR ratios (y-axis) according to table S1 and
graph S1b. In tumors P2, P3, P6, P8, P11 and P12 ESR1 amplification but no amplification of
ESR1 5 or 3 flanking DNA sequences has been determined by FISH. The difference
between tumor group P2+P3+P6+P8+P11+P12 and and tumor group P15-P24 is statistically
significant 031,



Ratio Ratio Ratio Ratio FISH FISH
Tumor sample | ESR1/SOD2 | ESR1/SOD2 | ESR1/ ASXL2 | ESR1/ ASXL2 | amplification | amplification
(median=1) (mean=1) (median=1) (mean=1) ESR1- ESR1-
5’-adjacent 3’-adjacent
1A 1.01 1.10 1.31 1.16 ?
2A 1.74 1.89 2.46 2.19
3A 1.68 1.82 3.71 3.31 ?
4A 1.25 1.36 1.37 1.22 ?
5A 1.11 1.21 2.29 2.04
6A 1.05 1.14 1.92 1.71
7A 1.13 1.23 2.00 1.78
8A 1.25 1.36 2.47 2.21
9A 1.37 1.49 1.19 1.06
10A 1.74 1.89 1.63 1.45
Median 1A-10A 1.25 1.36 2.00 1.74 - -
Mean 1A-10A 1.34 1.45 1.99 1.81 - -
1N 0.87 0.94 0.68 0.60 - -
2N 1.03 1.12 217 1.93 - -
3N 0.77 0.83 0.95 0.85 - -
4N 1.01 1.10 1.37 1.22 - -
5N 1.23 1.34 1.53 1.36 - -
6N 0.46 0.50 0.58 0.51 - -
7N 0.99 1.07 1.22 1.09 - -
8N 1.03 1.12 1.02 0.91 - -
9N 1.07 1.16 0.73 0.65 - -
10N 0.75 0.81 0.98 0.88 - -
Median 1N-10N 1.00 1.09 1.00 0.89 - -
Mean 1N-10N 0.92 1.00 1.12 1.00 - -
U-test
(p-value. two
sided) 0.0007 0.001 0.003 0.003 - -
1A-10A / 1N-
10N
U-test
(p-value. two
sided) 0.001 0.001 0.005 0.005
/ 1N-10N

Table S2 qPCR ratios of ESR1 to SOD2 or ASXL2 reference. Ratios have been normalized
to median or mean of samples 1N-10N. In tumors 1A-10A ESR1 amplification has been
detected by FISH. In tumors 1N-10N no ESR17 copy number increase was determined by

FISH. In tumors

and

flanking sequences was determined by FISH [.3,4

ESR1 amplification but no amplification of ESR1 5’ or 3’
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Graph S3a Bar chart for ESR1 to SOD2 qPCR ratios (y-axis) according to table S2. In tumors
1A-10A ESR1 amplification has been detected by FISH. In tumors 1N-10N no no ESR1
amplification has been determined by FISH. The difference between tumor group 1A-10A and
tumor group 1N-10N is statistically significant (-4,
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Graph S3a Bar chart for ESR1 to SOD2 qPCR ratios (y-axis) according to table S2. In tumors
1A-10A ESR1 amplification has been detected by FISH. In tumors 1N-10N no ESR1
amplification has been determined by FISH. The difference between tumor group 1A-10A and
tumor group 1N-10N is statistically significant (-4,
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Graph S4a Bar chart for ESR1 to SOD2 gPCR ratios (y-axis) according to table S2 and graph
S3a. In tumors 2A, 5A, 6A, 7a, 8A, 9A and 10A ESR1 amplification but no amplification of
ESR1 5 or 3’ flanking DNA sequences has been determined by FISH. In tumors 2A and 5A-
10A ESR1 amplification but no amplification of ESR1 5 or 3’ flanking sequences was
determined by FISH. The difference between tumor group 2A+5A-10A and tumor group 1N-
10N is statistically significant .
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Graph S4b Bar chart for ESR1 to ASXL2 gPCR ratios (y-axis) according to table S2 and
graph S3b. In tumors 2A, 5A, 6A, 7A, 8A, 9A and 10A ESR1 amplification but no amplification
of ESR1 5’ or 3’ flanking DNA sequences has been determined by FISH. In tumors 2A and
5A-10A ESR1 amplification but no amplification of ESR7 5 or 3’ flanking sequences was
determined by FISH. The difference between tumor group 2A+5A-10A and tumor group 1N-
10N is statistically significant .



An ESR1 FISH analysis documentation of cases P1-P24 (graph S1a-S2b) has
been published B > °. Accordant case identification numbers are listed below:

Tumor sample ID (Holst 2012) Case ID (Moelans et al. 2013)
P1 1
P2 2
P3 5
P4 7
P5 9
P6 10
P7 12
P8 13
P9 n.a.
P10 16
P11 17
P12 19
P13 21
P14 23
P15 25
P16 26
P17 27
P18 28

P19 29
P20 30
P21 31
P22 32
P23 33
P24 34
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Appendix C

Different ESR1 amplification frequencies found by different studies:

Southern Blot
Nembrot et al. 1990
Watts et al. 1992

Nessling et al. 2005
Holst et al. 2007
Hicks et al. 2006
Horlings et al. 2008
Reis-Filho et al. 2008
Fridlyand et al. 2006
Horlings et al. 2008
Brown et al. 2008
Dunbier et al. 2011
Brown et al. 2008
Vincent-Salomon et al. 2008
Horlings et al. 2008
Horlings et al. 2008
Brown et al. 2008
Horlings et al. 2008
Horlings et al. 2008
Adélaide et al., 2008

qPCR / MLPA
Schuur et al. 2000
Moelans et al. 2010 (3)
Brown et al. 2008
Markiewicz et al. 2013
Reis-Filho et al. 2008
Reis-Filho et al. 2008
Vincent-Salomon et al. 2008
Brown et al. 2008
Moelans et al. 2010 (1)
Moelans et al. 2010 (2)
Ooi et al. 2012

FISH / CISH
Singer et al. 2012
Laenkholm et al. 2012
Tomita et al. 2009

Holst et al. 2007

Vang Nielsen et al. 2011
Ejlertsen et al. 2011
Tsiambas et al. 2010
Pentheroudakis et al. 2013
Lin et al. 2012
Reis-Filho et al. 2008
Brown et al. 2008

Chen et al. 2014

Ooi et al. 2012

Amplification (%)
27.3
2.7

Amplification (%)
9.7
9.6
7.0
4.5
4.3
3.7
3.4
3.0
2.3
1.0
0.9
0.7
0.0
0.0
0.0
0.0
0.0

Amplification (%)
38.1
?
16.0
11.7
5.7
2.8
2.4
2.4
2.2
2.0
0.0

Amplification (%)
?

23.7
22.6
20.6
14.3
13.6
13.3
4.2
4.0
1.4
1.2
0.0
0.0

Increase (%)
27.3
2.7

Increase (%)
25.8
9.6
7.0
4.5
11.4
3.7
5.6
12.0
20.5
9.0
0.9
2.1
7.4
3.0
5.4
4.0
0.0

Increase (%)
38.1
20.0
16.0
11.7
11.4
2.8
2.4
2.4
8.1
16.0
5.9

Increase (%)
47.0
42 .4
33.9
35.9
74.7
13.6
21.6
58.8
12.7

1.4
1.2
8.6
5.9

n
22
37

n
31
21
99
112
70
54
89
77
44
171
341
148
68
143
37
50
274

21
39
125
281
35
35
168
125
135
104
51

220
133
1739
91
1129
60
1010
150
245
334
301
51
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