
K−Means Cluster Chromosome Map

A B C D E F G H I J K L M N O P Q R S T U V W X Y

Y q11
Y p11
X q28
X q27
X q26
X q25
X q24
X q23
X q22
X q21
X q13
X q12
X q11
X p22
X p21
X p11

HSCHR6_MHC_QBL p22
HSCHR6_MHC_QBL p21
HSCHR6_MHC_DBB p22
HSCHR6_MHC_DBB p21

22 q13
22 q12
22 q11
21 q22
21 q21
21 q11
21 p11
20 q13
20 q12
20 q11
20 p13
20 p12
20 p11
19 q13
19 q12
19 p13
19 p12
18 q23
18 q22
18 q21
18 q12
18 q11
18 p11
17 q25
17 q24
17 q23
17 q22
17 q21
17 q12
17 q11
17 p13
17 p12
17 p11
16 q24
16 q23
16 q22
16 q21
16 q13
16 q12
16 q11
16 p13
16 p12
16 p11
15 q26
15 q25
15 q24
15 q23
15 q22
15 q21
15 q15
15 q14
15 q13
15 q12
15 q11
14 q32
14 q31
14 q24
14 q23
14 q22
14 q21
14 q13
14 q12
14 q11
13 q34
13 q33
13 q32
13 q31
13 q22
13 q21
13 q14
13 q13
13 q12
12 q24
12 q23
12 q22
12 q21
12 q15
12 q14
12 q13
12 q12
12 p13
12 p12
12 p11
11 q25
11 q24
11 q23
11 q22
11 q21
11 q14
11 q13
11 q12
11 q11
11 p15
11 p14
11 p13
11 p12
11 p11
10 q26
10 q25
10 q24
10 q23
10 q22
10 q21
10 q11
10 p15
10 p14
10 p13
10 p12
10 p11
9 q34
9 q33
9 q32
9 q31
9 q22
9 q21
9 q13
9 q12
9 p24
9 p23
9 p22
9 p21
9 p13
9 p12
9 p11
8 q24
8 q23
8 q22
8 q21
8 q13
8 q12
8 q11
8 p23
8 p22
8 p21
8 p12
8 p11
7 q36
7 q35
7 q34
7 q33
7 q32
7 q31
7 q22
7 q21
7 q11
7 p22
7 p21
7 p15
7 p14
7 p13
7 p12
7 p11
6 q27
6 q26
6 q25
6 q24
6 q23
6 q22
6 q21
6 q16
6 q15
6 q14
6 q13
6 q12
6 p25
6 p24
6 p23
6 p22
6 p21
6 p12
6 p11
5 q35
5 q34
5 q33
5 q32
5 q31
5 q23
5 q22
5 q21
5 q15
5 q14
5 q13
5 q12
5 q11
5 p15
5 p14
5 p13
5 p12
4 q35
4 q34
4 q33
4 q32
4 q31
4 q28
4 q27
4 q26
4 q25
4 q24
4 q23
4 q22
4 q21
4 q13
4 q12
4 p16
4 p15
4 p14
4 p13
4 p12
4 p11
3 q29
3 q28
3 q27
3 q26
3 q25
3 q24
3 q23
3 q22
3 q21
3 q13
3 q12
3 q11
3 p26
3 p25
3 p24
3 p23
3 p22
3 p21
3 p14
3 p13
3 p12
3 p11
2 q37
2 q36
2 q35
2 q34
2 q33
2 q32
2 q31
2 q24
2 q23
2 q22
2 q21
2 q14
2 q13
2 q12
2 q11
2 p25
2 p24
2 p23
2 p22
2 p21
2 p16
2 p15
2 p14
2 p13
2 p12
2 p11
1 q44
1 q43
1 q42
1 q41
1 q32
1 q31
1 q25
1 q24
1 q23
1 q22
1 q21
1 p36
1 p35
1 p34
1 p33
1 p32
1 p31
1 p22
1 p21
1 p13
1 p12
1 p11

Y

X

HSCHR6_MHC_QBLHSCHR6_MHC_DBB22
21
20
19
18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%



Spot A
# genes in spot = 394  ( 383 with loci information)

# samples with spot = 42 ( 15.3 % )
Atypical : 19 ( 25.7 % )
Classical : 4 ( 12.5 % )
Mesenchymal : 5 ( 5.9 % )
Basal : 14 ( 16.7 % )
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6 p
6 q
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14 q
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19 q
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X p
X q
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●●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Y q
Y p
8 p
3 p
21 q
4 q
13 q
9 p
6 p
18 p
6 q
12 p
5 q
4 p
20 q
2 q
10 q
2 p
19 p
7 p
15 q
1 q
3 q
7 q
9 q
14 q
1 p
16 p
11 q
11 p
X q
12 q
18 q
5 p
17 q
10 p
8 q
X p
19 q
17 p
22 q
16 q
20 p
21 p

4
1
12
25
8
18
10
6
12
2
11
7
17
5
8
16
12
10
12
6
12
19
11
11
10
11
19
8
13
6
7
11
3
2
11
2
5
4
8
3
3
2
0
0

17.4
8.3
6
5.9
4.3
4.2
3.6
3.4
3.3
3.3
3
2.9
2.9
2.7
2.6
2.5
2.5
2.5
2.4
2.4
2.3
2.3
2.2
2.2
2.2
2.1
2
2
2
1.9
1.8
1.8
1.8
1.7
1.7
1.6
1.5
1.5
1.2
1
0.8
0.6
0
0

0.002
0.3
0.004
4e−05
0.08
0.02
0.1
0.3
0.2
0.4
0.3
0.4
0.3
0.5
0.5
0.5
0.5
0.5
0.5
0.6
0.6
0.6
0.7
0.7
0.7
0.7
0.8
0.7
0.8
0.8
0.8
0.9
0.8
0.8
0.9
0.8
0.9
0.9
1
1
1
1
1
1



Spot B
# genes in spot = 3085  ( 2835 with loci information)

# samples with spot = 0 ( 0 % )
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
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H
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L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p
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 q
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 p
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 q

12
 p
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 q
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 q

14
 q

15
 q

16
 p
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 q
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 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p
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 q
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 p
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 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
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11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
19 q
1 q
11 q
5 q
17 q
12 q
2 q
10 q
14 q
19 p
15 q
3 p
11 p
22 q
X q
3 q
4 q
16 p
2 p
7 q
6 p
17 p
9 q
X p
6 q
20 q
16 q
21 q
8 q
12 p
13 q
7 p
9 p
4 p
8 p
20 p
18 q
5 p
10 p
Y q
18 p
Y p
21 p

149
148
137
127
112
109
97
95
95
95
95
82
81
79
79
78
72
69
66
65
65
61
60
59
59
58
58
56
48
44
42
40
39
35
34
34
26
24
19
17
11
8
7
1

16.1
22.7
16.6
19.6
19
16.8
15.5
15
19.9
18.2
19.3
16
19.1
25
20.1
19.9
14.5
15.9
16.8
16
13
16.9
21
12.8
21.9
15.6
19.1
16.8
25.9
13.1
17.4
14.2
15.4
20
18.2
16.9
17.7
14
16.2
13.2
47.8
13.1
58.3
50

1
0.01
1
0.4
0.5
0.9
1
1
0.3
0.7
0.4
1
0.5
0.005
0.3
0.3
1
1
0.9
1
1
0.9
0.2
1
0.1
1
0.5
0.9
0.01
1
0.8
1
0.9
0.4
0.6
0.8
0.7
1
0.8
1
0.002
0.9
0.003
0.3

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Y p
21 p
Y q
21 q
11 p
19 q
X p
17 p
22 q
9 p
X q
10 q
11 q
19 p
3 p
20 q
5 q
4 p
14 q
20 p
12 p
6 p
8 p
16 p
16 q
17 q
1 q
5 p
1 p
15 q
2 p
4 q
6 q
12 q
7 p
2 q
3 q
13 q
18 q
10 p
18 p
8 q
7 q
9 q

7
1
11
48
79
148
59
60
79
35
78
95
127
95
81
58
112
34
95
26
42
61
34
66
56
109
137
19
149
82
65
69
58
97
39
95
72
40
24
17
8
44
65
59

58.3
50
47.8
25.9
25
22.7
21.9
21
20.1
20
19.9
19.9
19.6
19.3
19.1
19.1
19
18.2
18.2
17.7
17.4
16.9
16.9
16.8
16.8
16.8
16.6
16.2
16.1
16
16
15.9
15.6
15.5
15.4
15
14.5
14.2
14
13.2
13.1
13.1
13
12.8

0.003
0.3
0.002
0.01
0.005
0.01
0.1
0.2
0.3
0.4
0.3
0.3
0.4
0.4
0.5
0.5
0.5
0.6
0.7
0.7
0.8
0.9
0.8
0.9
0.9
0.9
1
0.8
1
1
1
1
1
1
0.9
1
1
1
1
1
0.9
1
1
1



Spot C
# genes in spot = 715  ( 688 with loci information)

# samples with spot = 23 ( 8.4 % )
Atypical : 23 ( 31.1 % )
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Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p
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q
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p

7 
q
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q

9 
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q
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 q
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 q
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 q
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 q
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 q

16
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16
 q
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 q
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 p

18
 q

19
 p

19
 q

20
 p

20
 q
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 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
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20 q
21 p
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X p
X q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

3 p
1 q
5 q
13 q
19 q
1 p
12 q
15 q
2 q
6 q
3 q
19 p
2 p
7 q
14 q
17 q
10 q
12 p
11 q
X q
6 p
22 q
4 q
8 q
16 q
20 q
X p
4 p
9 q
11 p
17 p
10 p
8 p
16 p
7 p
20 p
9 p
18 q
21 q
5 p
18 p
21 p
Y p
Y q

54
36
34
33
31
26
26
26
25
25
23
22
20
20
20
20
19
19
18
16
13
13
11
11
11
11
11
10
10
10
10
9
8
8
5
5
4
4
4
2
2
1
1
1

12.7
4.4
5.8
11.7
4.8
2.8
4.2
5.1
3.9
6.7
4.6
4.5
4.9
4
3.8
3.1
4
7.9
2.8
4.1
3.6
3.3
2.5
3.3
3.3
3.6
4.1
5.3
2.2
3.2
3.5
7
4
2
2
3.4
2.3
2.3
2.2
1.7
3.3
50
8.3
4.3

2e−12
0.6
0.07
3e−07
0.4
1
0.7
0.3
0.8
0.02
0.4
0.5
0.3
0.7
0.8
1
0.7
0.01
1
0.7
0.8
0.9
1
0.9
0.9
0.8
0.6
0.3
1
0.9
0.8
0.1
0.7
1
1
0.8
1
0.9
1
1
0.8
0.09
0.4
0.6

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

21 p
3 p
13 q
Y p
12 p
10 p
6 q
5 q
4 p
15 q
2 p
19 q
3 q
19 p
1 q
Y q
12 q
X q
X p
7 q
10 q
8 p
2 q
14 q
20 q
6 p
17 p
20 p
22 q
16 q
18 p
8 q
11 p
17 q
1 p
11 q
4 q
18 q
9 p
9 q
21 q
16 p
7 p
5 p

1
54
33
1
19
9
25
34
10
26
20
31
23
22
36
1
26
16
11
20
19
8
25
20
11
13
10
5
13
11
2
11
10
20
26
18
11
4
4
10
4
8
5
2

50
12.7
11.7
8.3
7.9
7
6.7
5.8
5.3
5.1
4.9
4.8
4.6
4.5
4.4
4.3
4.2
4.1
4.1
4
4
4
3.9
3.8
3.6
3.6
3.5
3.4
3.3
3.3
3.3
3.3
3.2
3.1
2.8
2.8
2.5
2.3
2.3
2.2
2.2
2
2
1.7

0.09
2e−12
3e−07
0.4
0.01
0.1
0.02
0.07
0.3
0.3
0.3
0.4
0.4
0.5
0.6
0.6
0.7
0.7
0.6
0.7
0.7
0.7
0.8
0.8
0.8
0.8
0.8
0.8
0.9
0.9
0.8
0.9
0.9
1
1
1
1
0.9
1
1
1
1
1
1



Spot D
# genes in spot = 699  ( 684 with loci information)

# samples with spot = 4 ( 1.5 % )
Atypical : 2 ( 2.7 % )
Classical : 1 ( 3.1 % )
Mesenchymal : 1 ( 1.2 % )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
H

S
C

H
R

6_
M

H
C

_D
B

B
H

S
C

H
R

6_
M

H
C

_Q
B

L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
5 q
12 q
2 q
1 q
3 q
4 q
18 q
6 q
2 p
15 q
7 q
10 q
17 q
13 q
19 q
X p
6 p
X q
9 q
20 q
22 q
3 p
5 p
8 p
8 q
21 q
7 p
14 q
17 p
10 p
16 p
4 p
9 p
11 p
12 p
19 p
20 p
11 q
16 q
18 p
Y q
Y p
21 p

50
48
37
29
28
27
27
25
24
23
23
21
20
20
17
17
17
16
14
13
13
13
12
12
12
12
12
11
11
10
9
8
7
7
6
6
6
6
4
4
3
3
1
0

5.4
8.2
5.9
4.6
3.4
5.5
6.2
14.6
6.5
5.7
4.5
4.2
4.2
3.1
6
2.6
6.3
4.4
3.6
2.8
4.3
3.3
2.8
10.3
6
3.6
6.5
4.3
2.1
3.5
7
2
3.7
4
1.9
2.5
1.2
4.1
0.6
1.2
4.9
13
8.3
0

0.06
2e−05
0.03
0.4
0.9
0.1
0.04
9e−08
0.03
0.1
0.5
0.6
0.6
1
0.1
1
0.08
0.5
0.8
1
0.6
0.9
1
0.005
0.2
0.8
0.1
0.5
1
0.8
0.1
1
0.7
0.6
1
1
1
0.6
1
1
0.5
0.07
0.4
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

18 q
Y q
5 p
Y p
5 q
10 p
21 q
6 q
X p
4 q
13 q
8 p
12 q
2 p
3 q
1 p
18 p
2 q
15 q
6 p
7 p
20 q
7 q
10 q
20 p
9 p
4 p
X q
8 q
17 p
1 q
22 q
17 q
3 p
9 q
19 q
12 p
14 q
16 p
11 p
19 p
16 q
11 q
21 p

25
3
12
1
48
9
12
24
17
27
17
12
37
23
27
50
3
29
23
16
11
13
21
20
6
7
7
14
12
10
28
13
20
12
13
17
6
11
8
6
6
4
4
0

14.6
13
10.3
8.3
8.2
7
6.5
6.5
6.3
6.2
6
6
5.9
5.7
5.5
5.4
4.9
4.6
4.5
4.4
4.3
4.3
4.2
4.2
4.1
4
3.7
3.6
3.6
3.5
3.4
3.3
3.1
2.8
2.8
2.6
2.5
2.1
2
1.9
1.2
1.2
0.6
0

9e−08
0.07
0.005
0.4
2e−05
0.1
0.1
0.03
0.08
0.04
0.1
0.2
0.03
0.1
0.1
0.06
0.5
0.4
0.5
0.5
0.5
0.6
0.6
0.6
0.6
0.6
0.7
0.8
0.8
0.8
0.9
0.9
1
1
1
1
1
1
1
1
1
1
1
1



Spot E
# genes in spot = 682  ( 649 with loci information)

# samples with spot = 19 ( 6.9 % )
Atypical : 8 ( 10.8 % )
Mesenchymal : 7 ( 8.2 % )
Basal : 4 ( 4.8 % )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
H
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R

6_
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C
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B

B
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M

H
C

_Q
B

L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q
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 p
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 q
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 p

11
 q
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 p
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 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
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17
 q

18
 p
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 q

19
 p

19
 q

20
 p
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 q

21
 p
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 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
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8 q
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9 q

10 p
10 q
11 p
11 q
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13 q
14 q
15 q
16 p
16 q
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18 p
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X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

19 p
19 q
X q
17 q
X p
1 p
16 p
12 q
1 q
20 q
11 q
14 q
22 q
7 p
2 q
7 q
16 q
8 q
9 q
15 q
3 q
10 q
2 p
4 p
5 q
6 p
11 p
20 p
3 p
12 p
6 q
17 p
4 q
5 p
10 p
13 q
21 q
Y p
8 p
9 p
18 p
18 q
21 p
Y q

48
42
42
36
36
32
29
28
27
27
26
23
23
21
18
18
17
16
15
13
12
12
11
8
8
8
7
7
6
6
5
5
3
3
3
2
2
2
1
1
0
0
0
0

9.8
6.4
10.7
5.5
13.3
3.5
7.4
4.5
3.3
8.9
4
4.4
5.9
8.3
2.8
3.6
5.1
4.8
3.3
2.5
2.4
2.5
2.7
4.3
1.4
2.2
2.2
4.8
1.4
2.5
1.3
1.7
0.7
2.6
2.3
0.7
1.1
16.7
0.5
0.6
0
0
0
0

5e−08
0.004
2e−08
0.06
9e−10
0.9
0.002
0.4
0.9
2e−04
0.6
0.4
0.07
0.003
1
0.8
0.2
0.3
0.9
1
1
1
1
0.5
1
1
1
0.4
1
0.9
1
1
1
0.9
0.9
1
1
0.09
1
1
1
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●
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●

●
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●

●

●
●
●
●

●

●
●
●●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Y p
X p
X q
19 p
20 q
7 p
16 p
19 q
22 q
17 q
16 q
8 q
20 p
12 q
14 q
4 p
11 q
7 q
1 p
1 q
9 q
2 q
2 p
5 p
15 q
10 q
12 p
3 q
10 p
6 p
11 p
17 p
3 p
5 q
6 q
21 q
13 q
4 q
9 p
8 p
18 p
18 q
21 p
Y q

2
36
42
48
27
21
29
42
23
36
17
16
7
28
23
8
26
18
32
27
15
18
11
3
13
12
6
12
3
8
7
5
6
8
5
2
2
3
1
1
0
0
0
0

16.7
13.3
10.7
9.8
8.9
8.3
7.4
6.4
5.9
5.5
5.1
4.8
4.8
4.5
4.4
4.3
4
3.6
3.5
3.3
3.3
2.8
2.7
2.6
2.5
2.5
2.5
2.4
2.3
2.2
2.2
1.7
1.4
1.4
1.3
1.1
0.7
0.7
0.6
0.5
0
0
0
0

0.09
9e−10
2e−08
5e−08
2e−04
0.003
0.002
0.004
0.07
0.06
0.2
0.3
0.4
0.4
0.4
0.5
0.6
0.8
0.9
0.9
0.9
1
1
0.9
1
1
0.9
1
0.9
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Spot F
# genes in spot = 300  ( 277 with loci information)

# samples with spot = 37 ( 13.5 % )
Atypical : 14 ( 18.9 % )
Mesenchymal : 16 ( 18.8 % )
Basal : 7 ( 8.3 % )
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Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
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X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
12 q
19 q
5 q
11 p
11 q
19 p
22 q
14 q
1 q
4 q
10 q
6 p
9 q
16 p
17 q
2 q
3 q
20 q
2 p
3 p
12 p
7 q
16 q
17 p
10 p
13 q
15 q
21 q
4 p
9 p
18 q
20 p
X p
5 p
7 p
8 q
X q
6 q
8 p
18 p
21 p
Y p
Y q

21
16
16
15
15
14
12
12
11
10
10
10
9
9
9
9
8
8
7
6
6
6
4
4
4
3
3
3
3
2
2
2
2
2
1
1
1
1
0
0
0
0
0
0

2.3
2.6
2.5
2.6
4.7
2.2
2.4
3.1
2.1
1.2
2.3
2.1
2.5
2
2.3
1.4
1.3
1.6
2.3
1.5
1.4
2.5
0.8
1.2
1.4
2.3
1.1
0.6
1.6
1.1
1.1
1.2
1.4
0.7
0.9
0.4
0.3
0.3
0
0
0
0
0
0

0.2
0.1
0.2
0.1
8e−04
0.3
0.2
0.06
0.4
0.9
0.3
0.4
0.2
0.5
0.3
0.9
0.9
0.7
0.3
0.8
0.8
0.3
1
0.9
0.8
0.4
0.9
1
0.7
0.9
0.8
0.8
0.8
1
0.9
1
1
1
1
1
1
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●
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●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

11 p
22 q
12 q
5 q
6 p
12 p
19 q
19 p
10 p
4 q
20 q
16 p
1 p
11 q
14 q
10 q
9 q
21 q
3 q
2 p
3 p
17 p
17 q
20 p
2 q
1 q
16 q
18 q
9 p
4 p
13 q
5 p
7 q
X p
15 q
7 p
8 q
X q
6 q
8 p
18 p
21 p
Y p
Y q

15
12
16
15
9
6
16
12
3
10
7
9
21
14
11
10
9
3
8
6
6
4
9
2
8
10
4
2
2
2
3
1
4
2
3
1
1
1
0
0
0
0
0
0

4.7
3.1
2.6
2.6
2.5
2.5
2.5
2.4
2.3
2.3
2.3
2.3
2.3
2.2
2.1
2.1
2
1.6
1.6
1.5
1.4
1.4
1.4
1.4
1.3
1.2
1.2
1.2
1.1
1.1
1.1
0.9
0.8
0.7
0.6
0.4
0.3
0.3
0
0
0
0
0
0

8e−04
0.06
0.1
0.1
0.2
0.3
0.2
0.2
0.4
0.3
0.3
0.3
0.2
0.3
0.4
0.4
0.5
0.7
0.7
0.8
0.8
0.8
0.9
0.8
0.9
0.9
0.9
0.8
0.8
0.9
0.9
0.9
1
1
1
1
1
1
1
1
1
1
1
1



Spot G
# genes in spot = 537  ( 503 with loci information)

# samples with spot = 35 ( 12.7 % )
Atypical : 27 ( 36.5 % )
Mesenchymal : 6 ( 7.1 % )
Basal : 2 ( 2.4 % )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
H

S
C

H
R

6_
M

H
C

_D
B

B
H

S
C

H
R

6_
M

H
C

_Q
B

L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

19 q
17 q
19 p
1 p
16 p
1 q
7 q
2 q
15 q
11 q
22 q
12 q
X p
3 p
9 q
10 q
14 q
21 q
4 p
7 p
2 p
5 q
4 q
6 p
11 p
17 p
20 q
X q
6 q
16 q
3 q
5 p
9 p
18 q
8 q
10 p
12 p
20 p
8 p
13 q
18 p
21 p
Y p
Y q

39
36
34
27
26
23
23
20
20
17
17
16
16
15
15
14
13
13
12
11
8
8
7
7
7
7
7
6
5
5
4
4
4
4
3
3
2
2
1
1
1
0
0
0

6
5.5
6.9
2.9
6.6
2.8
4.6
3.1
3.9
2.6
4.3
2.6
5.9
3.5
3.3
2.9
2.5
7
6.4
4.3
2
1.4
1.6
1.9
2.2
2.4
2.3
1.5
1.3
1.5
0.8
3.4
2.3
2.3
0.9
2.3
0.8
1.4
0.5
0.4
1.6
0
0
0

3e−04
0.002
4e−05
0.8
6e−04
0.8
0.07
0.6
0.3
0.9
0.2
0.9
0.02
0.4
0.6
0.7
0.9
0.009
0.02
0.2
1
1
1
1
0.9
0.8
0.9
1
1
1
1
0.5
0.8
0.8
1
0.8
1
1
1
1
0.9
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

21 q
19 p
16 p
4 p
19 q
X p
17 q
7 q
7 p
22 q
15 q
3 p
5 p
9 q
2 q
10 q
1 p
1 q
11 q
12 q
14 q
17 p
18 q
10 p
20 q
9 p
11 p
2 p
6 p
18 p
4 q
X q
16 q
5 q
20 p
6 q
8 q
12 p
3 q
8 p
13 q
21 p
Y p
Y q

13
34
26
12
39
16
36
23
11
17
20
15
4
15
20
14
27
23
17
16
13
7
4
3
7
4
7
8
7
1
7
6
5
8
2
5
3
2
4
1
1
0
0
0

7
6.9
6.6
6.4
6
5.9
5.5
4.6
4.3
4.3
3.9
3.5
3.4
3.3
3.1
2.9
2.9
2.8
2.6
2.6
2.5
2.4
2.3
2.3
2.3
2.3
2.2
2
1.9
1.6
1.6
1.5
1.5
1.4
1.4
1.3
0.9
0.8
0.8
0.5
0.4
0
0
0

0.009
4e−05
6e−04
0.02
3e−04
0.02
0.002
0.07
0.2
0.2
0.3
0.4
0.5
0.6
0.6
0.7
0.8
0.8
0.9
0.9
0.9
0.8
0.8
0.8
0.9
0.8
0.9
1
1
0.9
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Spot H
# genes in spot = 482  ( 457 with loci information)

# samples with spot = 66 ( 24 % )
Atypical : 47 ( 63.5 % )
Mesenchymal : 12 ( 14.1 % )
Basal : 7 ( 8.3 % )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
H

S
C

H
R

6_
M

H
C

_D
B

B
H

S
C

H
R

6_
M

H
C

_Q
B

L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●
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●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 q
11 q
1 p
2 q
19 q
5 q
12 p
17 q
22 q
7 q
X q
14 q
19 p
3 p
10 q
6 p
3 q
4 q
9 q
12 q
15 q
13 q
2 p
8 p
8 q
16 p
6 q
17 p
20 q
X p
7 p
16 q
4 p
5 p
9 p
10 p
18 q
20 p
21 q
11 p
18 p
21 p
Y p
Y q

34
26
25
23
23
19
18
18
17
16
15
13
13
12
12
11
10
10
10
10
10
9
8
8
8
8
7
7
7
7
6
6
5
5
5
5
3
3
3
2
0
0
0
0

4.1
4
2.7
3.6
3.5
3.2
7.5
2.8
4.3
3.2
3.8
2.5
2.6
2.8
2.5
3.1
2
2.3
2.2
1.6
2
3.2
2
4
2.4
2
1.9
2.4
2.3
2.6
2.4
1.8
2.7
4.3
2.9
3.9
1.8
2
1.6
0.6
0
0
0
0

0.03
0.08
0.7
0.2
0.2
0.4
3e−04
0.7
0.08
0.4
0.2
0.8
0.7
0.6
0.8
0.5
0.9
0.8
0.9
1
0.9
0.5
0.9
0.2
0.8
0.9
0.9
0.8
0.8
0.7
0.8
0.9
0.7
0.3
0.6
0.3
0.9
0.8
0.9
1
1
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

12 p
22 q
5 p
1 q
11 q
8 p
10 p
X q
2 q
19 q
5 q
7 q
13 q
6 p
9 p
3 p
17 q
1 p
4 p
19 p
X p
10 q
14 q
17 p
8 q
7 p
4 q
20 q
9 q
16 p
20 p
3 q
2 p
15 q
6 q
16 q
18 q
21 q
12 q
11 p
18 p
21 p
Y p
Y q

18
17
5
34
26
8
5
15
23
23
19
16
9
11
5
12
18
25
5
13
7
12
13
7
8
6
10
7
10
8
3
10
8
10
7
6
3
3
10
2
0
0
0
0

7.5
4.3
4.3
4.1
4
4
3.9
3.8
3.6
3.5
3.2
3.2
3.2
3.1
2.9
2.8
2.8
2.7
2.7
2.6
2.6
2.5
2.5
2.4
2.4
2.4
2.3
2.3
2.2
2
2
2
2
2
1.9
1.8
1.8
1.6
1.6
0.6
0
0
0
0

3e−04
0.08
0.3
0.03
0.08
0.2
0.3
0.2
0.2
0.2
0.4
0.4
0.5
0.5
0.6
0.6
0.7
0.7
0.7
0.7
0.7
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.9
0.9
0.8
0.9
0.9
0.9
0.9
0.9
0.9
0.9
1
1
1
1
1
1



Spot I
# genes in spot = 977  ( 935 with loci information)

# samples with spot = 0 ( 0 % )
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

H
S

C
H

R
6_

M
H

C
_D

B
B

H
S

C
H

R
6_

M
H

C
_Q

B
L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
19 q
12 q
11 q
1 q
2 q
10 q
19 p
17 q
5 q
6 q
9 q
3 p
7 q
16 p
3 q
2 p
4 q
22 q
6 p
16 q
13 q
15 q
17 p
18 q
X q
14 q
20 q
10 p
11 p
8 p
8 q
9 p
X p
12 p
4 p
21 q
5 p
20 p
7 p
18 p
Y q
21 p
Y p

53
48
47
40
39
38
36
35
34
33
31
30
27
26
26
25
23
22
22
20
20
19
18
17
17
17
15
15
14
14
13
13
13
13
12
11
11
9
8
7
3
1
0
0

5.7
7.4
7.5
6.2
4.7
6
7.5
7.1
5.2
5.6
8.4
6.5
6.4
5.2
6.6
5.1
5.7
5.1
5.6
5.6
6
6.8
3.5
5.9
9.9
4.3
2.9
4.9
10.9
4.4
6.5
3.9
7.4
4.8
5
5.9
5.9
7.7
5.4
2.8
4.9
4.3
0
0

0.7
0.09
0.07
0.5
1
0.5
0.1
0.2
0.8
0.7
0.04
0.4
0.4
0.8
0.3
0.8
0.7
0.8
0.7
0.7
0.5
0.3
1
0.6
0.03
0.9
1
0.8
0.02
0.9
0.4
1
0.3
0.8
0.8
0.6
0.6
0.3
0.7
1
0.7
0.8
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●
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●

●

●

●

●
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●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

10 p
18 q
6 q
5 p
10 q
12 q
9 p
19 q
19 p
13 q
16 p
9 q
8 p
3 p
11 q
16 q
2 q
21 q
17 p
4 p
1 p
2 p
5 q
22 q
6 p
20 p
17 q
7 q
4 q
3 q
12 p
20 q
18 p
X p
1 q
11 p
X q
Y q
8 q
15 q
14 q
7 p
21 p
Y p

14
17
31
9
36
47
13
48
35
19
26
30
13
27
40
20
38
11
17
11
53
23
33
22
20
8
34
26
22
25
12
15
3
13
39
14
17
1
13
18
15
7
0
0

10.9
9.9
8.4
7.7
7.5
7.5
7.4
7.4
7.1
6.8
6.6
6.5
6.5
6.4
6.2
6
6
5.9
5.9
5.9
5.7
5.7
5.6
5.6
5.6
5.4
5.2
5.2
5.1
5.1
5
4.9
4.9
4.8
4.7
4.4
4.3
4.3
3.9
3.5
2.9
2.8
0
0

0.02
0.03
0.04
0.3
0.1
0.07
0.3
0.09
0.2
0.3
0.3
0.4
0.4
0.4
0.5
0.5
0.5
0.6
0.6
0.6
0.7
0.7
0.7
0.7
0.7
0.7
0.8
0.8
0.8
0.8
0.8
0.8
0.7
0.8
1
0.9
0.9
0.8
1
1
1
1
1
1



Spot J
# genes in spot = 1175  ( 1111 with loci information)

# samples with spot = 0 ( 0 % )
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

H
S

C
H

R
6_

M
H

C
_D

B
B

H
S

C
H

R
6_

M
H

C
_Q

B
L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
1 q
7 q
2 q
17 q
3 q
9 q
15 q
19 q
12 q
6 p
5 q
X q
14 q
2 p
22 q
4 q
6 q
11 q
11 p
16 p
10 q
8 p
3 p
20 q
16 q
17 p
X p
8 q
12 p
7 p
9 p
13 q
19 p
18 q
20 p
4 p
21 q
10 p
5 p
18 p
21 p
Y p
Y q

71
63
52
49
49
46
45
44
42
40
38
37
36
35
34
28
27
25
25
24
24
22
21
20
19
18
16
16
15
15
14
14
14
13
12
10
9
9
8
7
5
0
0
0

7.7
7.6
10.4
7.7
7.5
9.3
9.8
8.6
6.4
6.4
10.6
6.3
9.2
6.7
8.4
7.1
6.2
6.7
3.9
7.6
6.1
4.6
10.4
4.7
6.2
5.4
5.6
5.9
4.5
6.2
5.5
8
5
2.6
7
6.8
4.8
4.9
6.2
6
8.2
0
0
0

0.3
0.4
0.005
0.3
0.4
0.05
0.03
0.1
0.8
0.8
0.01
0.8
0.08
0.7
0.2
0.6
0.8
0.7
1
0.4
0.8
1
0.06
1
0.8
0.9
0.9
0.8
1
0.8
0.9
0.4
1
1
0.6
0.6
0.9
0.9
0.7
0.8
0.5
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

6 p
8 p
7 q
9 q
3 q
X q
15 q
2 p
18 p
9 p
2 q
1 p
1 q
11 p
17 q
22 q
18 q
20 p
6 q
14 q
19 q
12 q
5 q
20 q
4 q
12 p
10 p
16 p
5 p
X p
17 p
7 p
16 q
13 q
21 q
4 p
3 p
10 q
8 q
11 q
19 p
21 p
Y p
Y q

38
21
52
45
46
36
44
34
5
14
49
71
63
24
49
28
12
10
25
35
42
40
37
19
27
15
8
24
7
16
16
14
18
14
9
9
20
22
15
25
13
0
0
0

10.6
10.4
10.4
9.8
9.3
9.2
8.6
8.4
8.2
8
7.7
7.7
7.6
7.6
7.5
7.1
7
6.8
6.7
6.7
6.4
6.4
6.3
6.2
6.2
6.2
6.2
6.1
6
5.9
5.6
5.5
5.4
5
4.9
4.8
4.7
4.6
4.5
3.9
2.6
0
0
0

0.01
0.06
0.005
0.03
0.05
0.08
0.1
0.2
0.5
0.4
0.3
0.3
0.4
0.4
0.4
0.6
0.6
0.6
0.7
0.7
0.8
0.8
0.8
0.8
0.8
0.8
0.7
0.8
0.8
0.8
0.9
0.9
0.9
1
0.9
0.9
1
1
1
1
1
1
1
1



Spot K
# genes in spot = 513  ( 503 with loci information)

# samples with spot = 36 ( 13.1 % )
Atypical : 14 ( 18.9 % )
Classical : 14 ( 43.8 % )
Mesenchymal : 3 ( 3.5 % )
Basal : 5 ( 6 % )
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

3 q
1 q
2 q
2 p
1 p
17 q
12 q
7 q
19 q
22 q
15 q
X q
4 q
9 q
10 q
6 p
16 p
X p
19 p
20 q
12 p
14 q
6 q
8 q
17 p
8 p
10 p
11 q
18 p
21 q
4 p
5 q
7 p
13 q
18 q
9 p
11 p
16 q
20 p
5 p
3 p
21 p
Y p
Y q

73
37
28
26
24
21
20
19
16
16
15
15
13
13
13
12
12
11
10
10
9
9
7
7
7
6
5
5
5
5
4
4
4
4
4
3
3
3
3
2
0
0
0
0

14.7
4.5
4.4
6.4
2.6
3.2
3.2
3.8
2.5
4.1
2.9
3.8
3
2.8
2.7
3.3
3.1
4.1
2
3.3
3.7
1.7
1.9
2.1
2.4
3
3.9
0.8
8.2
2.7
2.1
0.7
1.6
1.4
2.3
1.7
0.9
0.9
2
1.7
0
0
0
0

<2e−16
0.02
0.05
6e−04
0.9
0.5
0.5
0.2
0.9
0.2
0.7
0.3
0.6
0.7
0.7
0.5
0.6
0.2
1
0.5
0.4
1
1
0.9
0.8
0.6
0.4
1
0.04
0.7
0.8
1
1
1
0.8
0.9
1
1
0.8
0.9
1
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

3 q
18 p
2 p
1 q
2 q
X p
22 q
10 p
X q
7 q
12 p
6 p
20 q
17 q
12 q
16 p
4 q
8 p
15 q
9 q
10 q
21 q
1 p
19 q
17 p
18 q
4 p
8 q
20 p
19 p
6 q
14 q
9 p
5 p
7 p
13 q
11 p
16 q
11 q
5 q
3 p
21 p
Y p
Y q

73
5
26
37
28
11
16
5
15
19
9
12
10
21
20
12
13
6
15
13
13
5
24
16
7
4
4
7
3
10
7
9
3
2
4
4
3
3
5
4
0
0
0
0

14.7
8.2
6.4
4.5
4.4
4.1
4.1
3.9
3.8
3.8
3.7
3.3
3.3
3.2
3.2
3.1
3
3
2.9
2.8
2.7
2.7
2.6
2.5
2.4
2.3
2.1
2.1
2
2
1.9
1.7
1.7
1.7
1.6
1.4
0.9
0.9
0.8
0.7
0
0
0
0

<2e−16
0.04
6e−04
0.02
0.05
0.2
0.2
0.4
0.3
0.2
0.4
0.5
0.5
0.5
0.5
0.6
0.6
0.6
0.7
0.7
0.7
0.7
0.9
0.9
0.8
0.8
0.8
0.9
0.8
1
1
1
0.9
0.9
1
1
1
1
1
1
1
1
1
1



Spot L
# genes in spot = 418  ( 412 with loci information)

# samples with spot = 60 ( 21.8 % )
Atypical : 8 ( 10.8 % )
Classical : 2 ( 6.2 % )
Mesenchymal : 46 ( 54.1 % )
Basal : 4 ( 4.8 % )
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1 p
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

11 q
1 p
4 q
5 q
1 q
2 q
9 q
7 q
15 q
6 q
12 q
14 q
19 q
3 p
17 q
7 p
16 q
22 q
12 p
13 q
2 p
3 q
10 q
8 q
8 p
19 p
20 q
11 p
16 p
18 q
20 p
21 q
X q
5 p
6 p
9 p
10 p
18 p
X p
4 p
17 p
21 p
Y p
Y q

24
22
21
21
19
19
19
17
15
14
13
13
13
12
12
11
10
10
9
9
8
8
8
7
6
6
6
5
5
5
5
5
5
4
4
4
4
4
4
3
3
0
0
0

3.7
2.4
4.8
3.6
2.3
3
4.1
3.4
2.9
3.8
2.1
2.5
2
2.8
1.8
4.3
3
2.5
3.7
3.2
2
1.6
1.7
2.1
3
1.2
2
1.6
1.3
2.9
3.4
2.7
1.3
3.4
1.1
2.3
3.1
6.6
1.5
1.6
1
0
0
0

0.05
0.7
0.004
0.08
0.7
0.3
0.03
0.1
0.3
0.1
0.8
0.6
0.9
0.4
0.9
0.07
0.4
0.6
0.2
0.3
0.8
0.9
0.9
0.8
0.4
1
0.8
0.9
1
0.5
0.3
0.5
1
0.4
1
0.7
0.4
0.07
0.9
0.9
1
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●
●
●
●

●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●
●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●
●
●

●
●
●
●

●

●
●
●
●
●

●
●
●
●

●

●
●
●
●
●
●
●

●
●

●
●
●
●

●
●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

18 p
4 q
7 p
9 q
6 q
12 p
11 q
5 q
5 p
7 q
20 p
13 q
10 p
16 q
2 q
8 p
15 q
18 q
3 p
21 q
22 q
14 q
1 p
1 q
9 p
8 q
12 q
19 q
20 q
2 p
17 q
10 q
3 q
4 p
11 p
X p
X q
16 p
19 p
6 p
17 p
21 p
Y p
Y q

4
21
11
19
14
9
24
21
4
17
5
9
4
10
19
6
15
5
12
5
10
13
22
19
4
7
13
13
6
8
12
8
8
3
5
4
5
5
6
4
3
0
0
0

6.6
4.8
4.3
4.1
3.8
3.7
3.7
3.6
3.4
3.4
3.4
3.2
3.1
3
3
3
2.9
2.9
2.8
2.7
2.5
2.5
2.4
2.3
2.3
2.1
2.1
2
2
2
1.8
1.7
1.6
1.6
1.6
1.5
1.3
1.3
1.2
1.1
1
0
0
0

0.07
0.004
0.07
0.03
0.1
0.2
0.05
0.08
0.4
0.1
0.3
0.3
0.4
0.4
0.3
0.4
0.3
0.5
0.4
0.5
0.6
0.6
0.7
0.7
0.7
0.8
0.8
0.9
0.8
0.8
0.9
0.9
0.9
0.9
0.9
0.9
1
1
1
1
1
1
1
1



Spot M
# genes in spot = 619  ( 604 with loci information)

# samples with spot = 18 ( 6.5 % )
Mesenchymal : 18 ( 21.2 % )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
H

S
C

H
R

6_
M

H
C

_D
B

B
H

S
C

H
R

6_
M

H
C

_Q
B

L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
1 q
5 q
17 q
12 q
2 q
11 q
19 q
7 q
9 q
11 p
16 q
19 p
6 q
15 q
14 q
17 p
X q
4 q
7 p
10 q
13 q
20 q
22 q
8 q
2 p
3 p
3 q
8 p
X p
16 p
20 p
5 p
6 p
18 q
4 p
9 p
12 p
21 q
10 p
18 p
21 p
Y p
Y q

35
26
26
24
23
22
22
21
20
20
20
19
19
17
16
15
15
15
14
14
14
14
14
14
13
12
12
12
12
11
10
10
9
8
7
6
6
6
6
3
2
0
0
0

3.8
3.1
4.4
3.7
3.7
3.5
3.4
3.2
4
4.3
6.3
5.7
3.9
4.6
3.1
2.9
5.2
3.8
3.2
5.5
2.9
5
4.6
3.6
3.9
3
2.8
2.4
6
4.1
2.6
6.8
7.7
2.2
4.1
3.2
3.4
2.5
3.2
2.3
3.3
0
0
0

0.6
0.9
0.2
0.6
0.6
0.7
0.7
0.8
0.4
0.3
0.02
0.05
0.5
0.3
0.8
0.9
0.1
0.5
0.8
0.1
0.9
0.2
0.3
0.6
0.5
0.9
0.9
1
0.08
0.5
0.9
0.06
0.04
1
0.5
0.7
0.7
0.9
0.7
0.9
0.7
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

5 p
20 p
11 p
8 p
16 q
7 p
17 p
13 q
20 q
6 q
5 q
9 q
18 q
X p
7 q
19 p
8 q
X q
1 p
17 q
12 q
22 q
2 q
9 p
11 q
18 p
21 q
4 q
19 q
4 p
1 q
15 q
2 p
10 q
14 q
3 p
16 p
12 p
3 q
10 p
6 p
21 p
Y p
Y q

9
10
20
12
19
14
15
14
14
17
26
20
7
11
20
19
13
15
35
24
23
14
22
6
22
2
6
14
21
6
26
16
12
14
15
12
10
6
12
3
8
0
0
0

7.7
6.8
6.3
6
5.7
5.5
5.2
5
4.6
4.6
4.4
4.3
4.1
4.1
4
3.9
3.9
3.8
3.8
3.7
3.7
3.6
3.5
3.4
3.4
3.3
3.2
3.2
3.2
3.2
3.1
3.1
3
2.9
2.9
2.8
2.6
2.5
2.4
2.3
2.2
0
0
0

0.04
0.06
0.02
0.08
0.05
0.1
0.1
0.2
0.3
0.3
0.2
0.3
0.5
0.5
0.4
0.5
0.5
0.5
0.6
0.6
0.6
0.6
0.7
0.7
0.7
0.7
0.7
0.8
0.8
0.7
0.9
0.8
0.9
0.9
0.9
0.9
0.9
0.9
1
0.9
1
1
1
1



Spot N
# genes in spot = 908  ( 866 with loci information)

# samples with spot = 9 ( 3.3 % )
Atypical : 2 ( 2.7 % )
Mesenchymal : 6 ( 7.1 % )
Basal : 1 ( 1.2 % )
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

19 p
16 p
1 p
11 q
17 q
19 q
1 q
7 q
9 q
16 q
8 q
6 p
22 q
14 q
2 q
20 q
7 p
12 q
3 q
X q
15 q
10 q
2 p
11 p
12 p
17 p
20 p
21 q
3 p
5 p
5 q
8 p
6 q
X p
4 p
10 p
4 q
9 p
18 p
18 q
13 q
21 p
Y p
Y q

71
65
64
61
61
40
38
36
35
32
28
27
27
26
21
21
20
20
17
17
16
14
13
13
10
10
9
8
7
6
6
6
5
5
4
3
1
1
1
1
0
0
0
0

14.5
16.6
6.9
9.4
9.4
6.1
4.6
7.2
7.6
9.6
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7.5
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5
3.3
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7.9
3.2
3.4
4.3
3.1
2.9
3.2
4.1
4.1
3.5
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1.7
5.1
1
3
1.3
1.9
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0.2
0.6
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0.6
0
0
0
0

1e−13
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0.05
5e−05
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0.3
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0.002
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0.08
0.2
0.8
1
0.2
0.08
1
1
0.9
1
1
1
0.9
0.9
1
0.4
0.8
1
0.6
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

16 p
19 p
16 q
11 q
17 q
8 q
7 p
9 q
6 p
7 q
20 q
1 p
22 q
19 q
20 p
5 p
14 q
1 q
X q
21 q
12 p
11 p
17 p
3 q
2 q
2 p
12 q
15 q
8 p
10 q
10 p
4 p
X p
3 p
18 p
6 q
5 q
18 q
9 p
4 q
13 q
21 p
Y p
Y q

65
71
32
61
61
28
20
35
27
36
21
64
27
40
9
6
26
38
17
8
10
13
10
17
21
13
20
16
6
14
3
4
5
7
1
5
6
1
1
1
0
0
0
0

16.6
14.5
9.6
9.4
9.4
8.3
7.9
7.6
7.5
7.2
6.9
6.9
6.9
6.1
6.1
5.1
5
4.6
4.3
4.3
4.1
4.1
3.5
3.4
3.3
3.2
3.2
3.1
3
2.9
2.3
2.1
1.9
1.7
1.6
1.3
1
0.6
0.6
0.2
0
0
0
0

2e−15
1e−13
0.002
5e−05
5e−05
0.02
0.08
0.04
0.08
0.07
0.2
0.05
0.2
0.3
0.4
0.6
0.8
0.9
0.9
0.8
0.9
0.9
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Spot O
# genes in spot = 203  ( 197 with loci information)

# samples with spot = 37 ( 13.5 % )
Atypical : 9 ( 12.2 % )
Classical : 4 ( 12.5 % )
Mesenchymal : 16 ( 18.8 % )
Basal : 8 ( 9.5 % )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
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L X Y

Absolute numbers
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p
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 q
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 q

16
 p
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 q
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 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q
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 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
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14 q
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16 p
16 q
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19 q
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20 q
21 p
21 q
22 q
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X q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 q
3 p
1 p
2 q
17 q
17 p
10 q
19 q
20 q
5 q
9 q
12 q
15 q
4 q
11 q
14 q
16 p
6 p
X q
7 q
11 p
4 p
7 p
13 q
6 q
8 q
10 p
16 q
20 p
2 p
8 p
12 p
18 p
18 q
19 p
21 q
22 q
X p
3 q
5 p
9 p
21 p
Y p
Y q

18
12
11
11
11
10
9
9
8
7
7
7
7
6
6
6
6
5
5
4
4
3
3
3
2
2
2
2
2
1
1
1
1
1
1
1
1
1
0
0
0
0
0
0

2.2
2.8
1.2
1.7
1.7
3.5
1.9
1.4
2.6
1.2
1.5
1.1
1.4
1.4
0.9
1.1
1.5
1.4
1.3
0.8
1.3
1.6
1.2
1.1
0.5
0.6
1.6
0.6
1.4
0.2
0.5
0.4
1.6
0.6
0.2
0.5
0.3
0.4
0
0
0
0
0
0

0.02
0.007
0.6
0.2
0.2
0.003
0.1
0.4
0.04
0.6
0.4
0.7
0.5
0.5
0.8
0.6
0.4
0.5
0.5
0.9
0.6
0.4
0.6
0.7
0.9
0.9
0.5
0.9
0.6
1
0.9
1
0.5
0.9
1
0.9
1
1
1
1
1
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q

●

●
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

17 p
3 p
20 q
1 q
10 q
2 q
17 q
18 p
4 p
10 p
16 p
9 q
6 p
4 q
19 q
15 q
20 p
X q
11 p
5 q
1 p
7 p
14 q
12 q
13 q
11 q
7 q
16 q
8 q
18 q
21 q
6 q
8 p
12 p
X p
22 q
2 p
19 p
3 q
5 p
9 p
21 p
Y p
Y q

10
12
8
18
9
11
11
1
3
2
6
7
5
6
9
7
2
5
4
7
11
3
6
7
3
6
4
2
2
1
1
2
1
1
1
1
1
1
0
0
0
0
0
0

3.5
2.8
2.6
2.2
1.9
1.7
1.7
1.6
1.6
1.6
1.5
1.5
1.4
1.4
1.4
1.4
1.4
1.3
1.3
1.2
1.2
1.2
1.1
1.1
1.1
0.9
0.8
0.6
0.6
0.6
0.5
0.5
0.5
0.4
0.4
0.3
0.2
0.2
0
0
0
0
0
0

0.003
0.007
0.04
0.02
0.1
0.2
0.2
0.5
0.4
0.5
0.4
0.4
0.5
0.5
0.4
0.5
0.6
0.5
0.6
0.6
0.6
0.6
0.6
0.7
0.7
0.8
0.9
0.9
0.9
0.9
0.9
0.9
0.9
1
1
1
1
1
1
1
1
1
1
1



Spot P
# genes in spot = 651  ( 632 with loci information)

# samples with spot = 2 ( 0.7 % )
Mesenchymal : 2 ( 2.4 % )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
H

S
C

H
R

6_
M

H
C

_D
B

B
H

S
C

H
R

6_
M

H
C

_Q
B

L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
1 q
17 q
12 q
19 q
11 q
22 q
2 q
19 p
10 q
5 q
3 p
3 q
14 q
4 q
20 q
13 q
9 q
11 p
15 q
6 p
X q
7 q
2 p
7 p
8 p
8 q
16 p
17 p
9 p
X p
16 q
12 p
6 q
20 p
4 p
18 q
21 q
10 p
18 p
5 p
21 p
Y p
Y q

36
33
32
31
30
28
24
23
21
20
19
18
18
18
17
17
16
15
15
15
14
14
13
12
11
11
11
11
11
10
10
9
8
7
7
6
5
5
4
4
3
0
0
0

3.9
4
4.9
5
4.6
4.3
6.1
3.6
4.3
4.2
3.2
4.2
3.6
3.4
3.9
5.6
5.7
3.3
4.7
2.9
3.9
3.6
2.6
3
4.3
5.5
3.3
2.8
3.8
5.7
3.7
2.7
3.3
1.9
4.8
3.2
2.9
2.7
3.1
6.6
2.6
0
0
0

0.6
0.5
0.1
0.1
0.2
0.4
0.03
0.7
0.4
0.5
0.9
0.4
0.7
0.8
0.6
0.1
0.1
0.8
0.3
0.9
0.6
0.7
1
0.9
0.4
0.2
0.8
0.9
0.6
0.2
0.6
0.9
0.8
1
0.4
0.8
0.8
0.9
0.8
0.2
0.9
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

18 p
22 q
9 p
13 q
20 q
8 p
12 q
17 q
20 p
11 p
19 q
7 p
11 q
19 p
3 p
10 q
1 q
4 q
6 p
1 p
17 p
X p
3 q
2 q
X q
14 q
12 p
8 q
9 q
5 q
4 p
10 p
2 p
15 q
18 q
16 p
16 q
21 q
7 q
5 p
6 q
21 p
Y p
Y q

4
24
10
16
17
11
31
32
7
15
30
11
28
21
18
20
33
17
14
36
11
10
18
23
14
18
8
11
15
19
6
4
12
15
5
11
9
5
13
3
7
0
0
0

6.6
6.1
5.7
5.7
5.6
5.5
5
4.9
4.8
4.7
4.6
4.3
4.3
4.3
4.2
4.2
4
3.9
3.9
3.9
3.8
3.7
3.6
3.6
3.6
3.4
3.3
3.3
3.3
3.2
3.2
3.1
3
2.9
2.9
2.8
2.7
2.7
2.6
2.6
1.9
0
0
0

0.2
0.03
0.2
0.1
0.1
0.2
0.1
0.1
0.4
0.3
0.2
0.4
0.4
0.4
0.4
0.5
0.5
0.6
0.6
0.6
0.6
0.6
0.7
0.7
0.7
0.8
0.8
0.8
0.8
0.9
0.8
0.8
0.9
0.9
0.8
0.9
0.9
0.9
1
0.9
1
1
1
1



Spot Q
# genes in spot = 710  ( 697 with loci information)

# samples with spot = 0 ( 0 % )
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
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S

C
H
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M
H

C
_Q

B
L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

5 q
2 q
6 q
14 q
15 q
4 q
11 q
1 p
1 q
3 p
13 q
12 q
10 q
2 p
8 q
7 q
9 q
11 p
3 q
16 q
X q
12 p
17 q
X p
4 p
7 p
17 p
10 p
21 q
22 q
18 q
6 p
19 q
8 p
16 p
9 p
18 p
19 p
20 q
5 p
20 p
21 p
Y p
Y q

48
38
33
33
32
30
30
29
29
29
29
28
25
24
21
20
19
19
16
16
15
13
12
12
11
11
10
8
8
8
7
6
6
4
4
3
3
3
3
1
1
0
0
0

8.2
6
8.9
6.3
6.2
6.9
4.6
3.1
3.5
6.8
10.3
4.5
5.2
5.9
6.2
4
4.1
6
3.2
4.8
3.8
5.4
1.8
4.4
5.9
4.3
3.5
6.2
4.3
2
4.1
1.7
0.9
2
1
1.7
4.9
0.6
1
0.9
0.7
0
0
0

2e−05
0.03
9e−05
0.02
0.03
0.009
0.4
1
0.9
0.01
2e−05
0.5
0.2
0.08
0.07
0.7
0.6
0.1
0.9
0.4
0.7
0.3
1
0.5
0.2
0.6
0.8
0.2
0.6
1
0.6
1
1
1
1
1
0.5
1
1
1
1
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

13 q
6 q
5 q
4 q
3 p
14 q
8 q
15 q
10 p
11 p
2 q
2 p
4 p
12 p
10 q
18 p
16 q
11 q
12 q
X p
7 p
21 q
9 q
18 q
7 q
X q
1 q
17 p
3 q
1 p
22 q
8 p
17 q
9 p
6 p
16 p
20 q
19 q
5 p
20 p
19 p
21 p
Y p
Y q

29
33
48
30
29
33
21
32
8
19
38
24
11
13
25
3
16
30
28
12
11
8
19
7
20
15
29
10
16
29
8
4
12
3
6
4
3
6
1
1
3
0
0
0

10.3
8.9
8.2
6.9
6.8
6.3
6.2
6.2
6.2
6
6
5.9
5.9
5.4
5.2
4.9
4.8
4.6
4.5
4.4
4.3
4.3
4.1
4.1
4
3.8
3.5
3.5
3.2
3.1
2
2
1.8
1.7
1.7
1
1
0.9
0.9
0.7
0.6
0
0
0

2e−05
9e−05
2e−05
0.009
0.01
0.02
0.07
0.03
0.2
0.1
0.03
0.08
0.2
0.3
0.2
0.5
0.4
0.4
0.5
0.5
0.6
0.6
0.6
0.6
0.7
0.7
0.9
0.8
0.9
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Spot R
# genes in spot = 596  ( 583 with loci information)

# samples with spot = 25 ( 9.1 % )
Atypical : 5 ( 6.8 % )
Classical : 6 ( 18.8 % )
Mesenchymal : 13 ( 15.3 % )
Basal : 1 ( 1.2 % )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
H

S
C

H
R

6_
M

H
C

_D
B

B
H

S
C

H
R

6_
M

H
C

_Q
B

L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 q
8 q
3 q
1 p
12 q
2 q
14 q
15 q
17 q
4 q
2 p
7 q
10 q
5 q
6 p
11 q
17 p
5 p
9 q
12 p
7 p
16 q
20 q
6 q
X q
13 q
16 p
22 q
11 p
8 p
10 p
19 q
3 p
18 q
19 p
21 q
X p
20 p
4 p
9 p
18 p
21 p
Y p
Y q

41
40
38
35
31
26
25
24
18
17
16
16
16
15
15
14
14
13
13
13
12
11
11
10
10
9
9
8
7
6
6
6
5
5
5
5
5
4
3
3
3
0
0
0

5
11.9
7.7
3.8
5
4.1
4.8
4.7
2.8
3.9
3.9
3.2
3.4
2.6
4.2
2.2
4.9
11.1
2.8
5.4
4.7
3.3
3.6
2.7
2.6
3.2
2.3
2
2.2
3
4.7
0.9
1.2
2.9
1
2.7
1.9
2.7
1.6
1.7
4.9
0
0
0

0.03
5e−11
2e−05
0.5
0.06
0.3
0.1
0.1
0.9
0.4
0.4
0.7
0.7
1
0.3
1
0.2
4e−04
0.9
0.1
0.2
0.7
0.6
0.9
0.9
0.7
1
1
0.9
0.8
0.3
1
1
0.8
1
0.8
1
0.8
1
1
0.4
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

8 q
5 p
3 q
12 p
1 q
12 q
18 p
17 p
14 q
7 p
15 q
10 p
6 p
2 q
2 p
4 q
1 p
20 q
10 q
16 q
7 q
13 q
8 p
18 q
9 q
17 q
20 p
21 q
6 q
X q
5 q
16 p
11 p
11 q
22 q
X p
9 p
4 p
3 p
19 p
19 q
21 p
Y p
Y q

40
13
38
13
41
31
3
14
25
12
24
6
15
26
16
17
35
11
16
11
16
9
6
5
13
18
4
5
10
10
15
9
7
14
8
5
3
3
5
5
6
0
0
0

11.9
11.1
7.7
5.4
5
5
4.9
4.9
4.8
4.7
4.7
4.7
4.2
4.1
3.9
3.9
3.8
3.6
3.4
3.3
3.2
3.2
3
2.9
2.8
2.8
2.7
2.7
2.7
2.6
2.6
2.3
2.2
2.2
2
1.9
1.7
1.6
1.2
1
0.9
0
0
0

5e−11
4e−04
2e−05
0.1
0.03
0.06
0.4
0.2
0.1
0.2
0.1
0.3
0.3
0.3
0.4
0.4
0.5
0.6
0.7
0.7
0.7
0.7
0.8
0.8
0.9
0.9
0.8
0.8
0.9
0.9
1
1
0.9
1
1
1
1
1
1
1
1
1
1
1



Spot S
# genes in spot = 517  ( 499 with loci information)

# samples with spot = 2 ( 0.7 % )
Basal : 2 ( 2.4 % )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
H

S
C

H
R

6_
M

H
C

_D
B

B
H

S
C

H
R

6_
M

H
C

_Q
B

L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
3 p
2 p
1 q
4 q
2 q
5 q
15 q
17 q
14 q
9 p
10 q
12 q
7 q
9 q
11 q
19 q
X q
19 p
6 q
22 q
17 p
6 p
4 p
16 q
18 q
7 p
12 p
13 q
X p
16 p
20 p
10 p
20 q
21 q
3 q
8 q
11 p
8 p
5 p
Y q
18 p
21 p
Y p

37
26
22
20
20
19
19
19
19
18
17
17
17
16
16
15
15
14
13
11
11
10
9
8
8
8
7
7
7
7
6
6
5
5
5
4
4
4
3
2
2
1
0
0

4
6.1
5.4
2.4
4.6
3
3.2
3.7
2.9
3.4
9.7
3.6
2.7
3.2
3.5
2.3
2.3
3.6
2.6
3
2.8
3.5
2.5
4.3
2.4
4.7
2.8
2.9
2.5
2.6
1.5
4.1
3.9
1.6
2.7
0.8
1.2
1.3
1.5
1.7
8.7
1.6
0
0

0.09
0.001
0.01
0.9
0.06
0.6
0.5
0.3
0.7
0.4
5e−05
0.4
0.8
0.5
0.4
0.9
0.9
0.4
0.8
0.6
0.7
0.4
0.8
0.2
0.8
0.2
0.7
0.7
0.8
0.8
1
0.3
0.4
1
0.7
1
1
1
1
0.9
0.2
0.9
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
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●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

9 p
Y q
3 p
2 p
18 q
4 q
4 p
20 p
1 p
10 p
15 q
X q
10 q
17 p
9 q
14 q
5 q
7 q
2 q
6 q
17 q
12 p
22 q
7 p
12 q
21 q
19 p
X p
6 p
13 q
1 q
16 q
11 q
19 q
5 p
20 q
18 p
16 p
8 p
11 p
8 q
3 q
21 p
Y p

17
2
26
22
8
20
8
6
37
5
19
14
17
10
16
18
19
16
19
11
19
7
11
7
17
5
13
7
9
7
20
8
15
15
2
5
1
6
3
4
4
4
0
0

9.7
8.7
6.1
5.4
4.7
4.6
4.3
4.1
4
3.9
3.7
3.6
3.6
3.5
3.5
3.4
3.2
3.2
3
3
2.9
2.9
2.8
2.8
2.7
2.7
2.6
2.6
2.5
2.5
2.4
2.4
2.3
2.3
1.7
1.6
1.6
1.5
1.5
1.3
1.2
0.8
0
0

5e−05
0.2
0.001
0.01
0.2
0.06
0.2
0.3
0.09
0.4
0.3
0.4
0.4
0.4
0.4
0.4
0.5
0.5
0.6
0.6
0.7
0.7
0.7
0.7
0.8
0.7
0.8
0.8
0.8
0.8
0.9
0.8
0.9
0.9
0.9
1
0.9
1
1
1
1
1
1
1



Spot T
# genes in spot = 260  ( 249 with loci information)

# samples with spot = 101 ( 36.7 % )
Atypical : 11 ( 14.9 % )
Classical : 7 ( 21.9 % )
Mesenchymal : 10 ( 11.8 % )
Basal : 73 ( 86.9 % )
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Absolute numbers
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X
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Y
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1 p
1 q
2 p
2 q
3 p
3 q
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4 q
5 p
5 q
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6 q
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8 q
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 q
19 q
11 q
12 q
15 q
10 q
14 q
4 q
18 q
17 q
1 p
2 q
9 q
16 p
2 p
5 q
7 q
8 q
20 q
3 q
4 p
6 q
8 p
9 p
12 p
13 q
17 p
6 p
16 q
19 p
21 q
22 q
10 p
11 p
20 p
X q
3 p
7 p
5 p
18 p
21 p
X p
Y p
Y q

36
24
12
11
11
10
10
9
9
8
7
7
7
6
5
5
5
5
5
4
4
4
4
4
4
4
4
3
3
3
3
3
2
2
2
2
1
1
0
0
0
0
0
0

4.4
3.7
1.9
1.8
2.1
2.1
1.9
2.1
5.3
1.2
0.8
1.1
1.5
1.5
1.2
0.9
1
1.5
1.6
0.8
2.1
1.1
2
2.3
1.7
1.4
1.4
0.8
0.9
0.6
1.6
0.8
1.6
0.6
1.4
0.5
0.2
0.4
0
0
0
0
0
0

5e−08
1e−04
0.3
0.4
0.2
0.2
0.3
0.3
0.002
0.8
1
0.9
0.6
0.6
0.8
1
0.9
0.6
0.5
1
0.4
0.8
0.4
0.3
0.5
0.7
0.7
0.9
0.9
1
0.6
1
0.6
1
0.7
1
1
1
1
1
1
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

18 q
1 q
19 q
9 p
15 q
4 p
10 q
4 q
8 p
14 q
11 q
12 q
12 p
20 q
21 q
10 p
16 p
9 q
8 q
13 q
17 p
20 p
2 p
17 q
2 q
6 q
7 q
16 q
5 q
6 p
3 q
22 q
1 p
11 p
19 p
X q
7 p
3 p
5 p
18 p
21 p
X p
Y p
Y q

9
36
24
4
11
4
10
9
4
10
12
11
4
5
3
2
6
7
5
4
4
2
5
8
7
4
5
3
5
3
4
3
7
2
3
2
1
1
0
0
0
0
0
0

5.3
4.4
3.7
2.3
2.1
2.1
2.1
2.1
2
1.9
1.9
1.8
1.7
1.6
1.6
1.6
1.5
1.5
1.5
1.4
1.4
1.4
1.2
1.2
1.1
1.1
1
0.9
0.9
0.8
0.8
0.8
0.8
0.6
0.6
0.5
0.4
0.2
0
0
0
0
0
0

0.002
5e−08
1e−04
0.3
0.2
0.4
0.2
0.3
0.4
0.3
0.3
0.4
0.5
0.5
0.6
0.6
0.6
0.6
0.6
0.7
0.7
0.7
0.8
0.8
0.9
0.8
0.9
0.9
1
0.9
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Spot U
# genes in spot = 241  ( 236 with loci information)

# samples with spot = 89 ( 32.4 % )
Classical : 2 ( 6.2 % )
Mesenchymal : 36 ( 42.4 % )
Basal : 51 ( 60.7 % )
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
1 q
14 q
3 q
5 q
6 q
8 q
15 q
2 q
12 q
11 q
17 q
19 q
10 q
7 q
9 q
16 q
17 p
2 p
18 q
20 p
6 p
13 q
18 p
20 q
22 q
3 p
4 p
X q
11 p
12 p
19 p
4 q
5 p
7 p
8 p
9 p
16 p
21 q
10 p
21 p
X p
Y p
Y q

18
13
13
11
11
11
11
11
10
10
9
9
9
8
7
6
6
6
5
5
5
4
4
4
4
4
3
3
3
2
2
2
1
1
1
1
1
1
1
0
0
0
0
0

1.9
1.6
2.5
2.2
1.9
3
3.3
2.1
1.6
1.6
1.4
1.4
1.4
1.7
1.4
1.3
1.8
2.1
1.2
2.9
3.4
1.1
1.4
6.6
1.3
1
0.7
1.6
0.8
0.6
0.8
0.4
0.2
0.9
0.4
0.5
0.6
0.3
0.5
0
0
0
0
0

0.1
0.5
0.05
0.1
0.3
0.02
0.01
0.1
0.5
0.5
0.6
0.6
0.6
0.4
0.6
0.7
0.4
0.3
0.7
0.1
0.07
0.8
0.6
0.01
0.7
0.8
1
0.5
0.9
1
0.9
1
1
0.8
1
1
0.9
1
0.9
1
1
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●
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●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

18 p
20 p
8 q
6 q
18 q
14 q
3 q
15 q
17 p
1 p
5 q
16 q
10 q
4 p
12 q
2 q
1 q
13 q
7 q
11 q
17 q
19 q
20 q
9 q
2 p
6 p
22 q
5 p
12 p
X q
3 p
11 p
9 p
21 q
8 p
19 p
7 p
16 p
4 q
10 p
21 p
X p
Y p
Y q

4
5
11
11
5
13
11
11
6
18
11
6
8
3
10
10
13
4
7
9
9
9
4
6
5
4
4
1
2
3
3
2
1
1
1
2
1
1
1
0
0
0
0
0

6.6
3.4
3.3
3
2.9
2.5
2.2
2.1
2.1
1.9
1.9
1.8
1.7
1.6
1.6
1.6
1.6
1.4
1.4
1.4
1.4
1.4
1.3
1.3
1.2
1.1
1
0.9
0.8
0.8
0.7
0.6
0.6
0.5
0.5
0.4
0.4
0.3
0.2
0
0
0
0
0

0.01
0.07
0.01
0.02
0.1
0.05
0.1
0.1
0.3
0.1
0.3
0.4
0.4
0.5
0.5
0.5
0.5
0.6
0.6
0.6
0.6
0.6
0.7
0.7
0.7
0.8
0.8
0.8
0.9
0.9
1
1
0.9
0.9
1
1
1
1
1
1
1
1
1
1



Spot V
# genes in spot = 395  ( 387 with loci information)

# samples with spot = 25 ( 9.1 % )
Mesenchymal : 12 ( 14.1 % )
Basal : 13 ( 15.5 % )
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Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p
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q

7 
p

7 
q
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p
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q

9 
p

9 
q

10
 p
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 q

11
 p

11
 q
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 p
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 q
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 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
14 q
12 q
1 q
2 q
11 q
5 q
10 q
6 p
9 q
17 p
17 q
4 q
16 q
15 q
19 q
9 p
11 p
16 p
20 q
3 p
6 q
7 q
19 p
22 q
4 p
8 q
13 q
X q
2 p
7 p
20 p
X p
3 q
8 p
12 p
21 q
5 p
10 p
18 p
18 q
21 p
Y p
Y q

31
29
23
19
19
19
17
17
16
16
14
13
11
11
10
10
9
9
8
8
7
7
7
7
7
6
6
4
4
3
3
3
3
2
2
2
2
1
1
1
0
0
0
0

3.3
5.5
3.7
2.3
3
2.9
2.9
3.6
4.4
3.5
4.9
2
2.5
3.3
2
1.5
5.1
2.8
2
2.6
1.7
1.9
1.4
1.4
1.8
3.2
1.8
1.4
1
0.7
1.2
2
1.1
0.4
1
0.8
1.1
0.9
0.8
1.6
0
0
0
0

0.05
3e−05
0.03
0.6
0.2
0.2
0.3
0.08
0.02
0.1
0.01
0.8
0.5
0.2
0.8
1
0.03
0.4
0.7
0.5
0.9
0.8
1
1
0.8
0.3
0.8
0.9
1
1
0.9
0.7
1
1
1
1
0.9
0.9
1
0.8
1
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

14 q
9 p
17 p
6 p
12 q
10 q
9 q
1 p
16 q
4 p
2 q
11 q
5 q
11 p
20 q
4 q
1 q
16 p
20 p
17 q
15 q
6 q
8 q
22 q
3 p
18 p
19 q
19 p
13 q
7 q
7 p
X p
21 q
X q
8 p
5 p
12 p
10 p
2 p
3 q
18 q
21 p
Y p
Y q

29
9
14
16
23
17
16
31
11
6
19
19
17
9
8
11
19
8
3
13
10
7
6
7
7
1
10
7
4
7
3
3
2
4
2
1
2
1
3
2
0
0
0
0

5.5
5.1
4.9
4.4
3.7
3.6
3.5
3.3
3.3
3.2
3
2.9
2.9
2.8
2.6
2.5
2.3
2
2
2
2
1.9
1.8
1.8
1.7
1.6
1.5
1.4
1.4
1.4
1.2
1.1
1.1
1
1
0.9
0.8
0.8
0.7
0.4
0
0
0
0

3e−05
0.03
0.01
0.02
0.03
0.08
0.1
0.05
0.2
0.3
0.2
0.2
0.3
0.4
0.5
0.5
0.6
0.7
0.7
0.8
0.8
0.8
0.8
0.8
0.9
0.8
1
1
0.9
1
0.9
1
0.9
1
1
0.9
1
1
1
1
1
1
1
1



Spot W
# genes in spot = 556  ( 541 with loci information)

# samples with spot = 0 ( 0 % )
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

H
S

C
H

R
6_

M
H

C
_D

B
B

H
S

C
H

R
6_

M
H

C
_Q

B
L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

1 p
16 q
1 q
15 q
17 q
2 q
11 q
19 q
22 q
9 q
16 p
10 q
19 p
12 q
14 q
6 p
7 q
5 q
11 p
3 p
7 p
17 p
20 q
4 q
8 q
X q
3 q
20 p
9 p
12 p
13 q
X p
2 p
8 p
4 p
6 q
10 p
18 q
5 p
18 p
21 q
Y q
21 p
Y p

45
31
30
24
24
21
21
21
21
20
19
18
18
17
17
16
16
14
13
12
11
11
10
8
8
8
7
7
6
6
6
6
5
5
3
3
3
3
2
2
2
1
0
0

4.9
9.3
3.6
4.7
3.7
3.3
3.2
3.2
5.3
4.3
4.8
3.8
3.7
2.7
3.3
4.4
3.2
2.4
4.1
2.8
4.3
3.8
3.3
1.8
2.4
2
1.4
4.8
3.4
2.5
2.1
2.2
1.2
2.5
1.6
0.8
2.3
1.8
1.7
3.3
1.1
4.3
0
0

0.01
5e−07
0.4
0.08
0.4
0.6
0.6
0.6
0.03
0.2
0.08
0.4
0.4
0.9
0.6
0.2
0.6
0.9
0.3
0.8
0.3
0.4
0.6
1
0.9
1
1
0.2
0.6
0.8
0.9
0.9
1
0.8
1
1
0.8
0.9
0.9
0.6
1
0.6
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

16 q
22 q
1 p
16 p
20 p
15 q
6 p
Y q
9 q
7 p
11 p
17 p
10 q
17 q
19 p
1 q
9 p
2 q
20 q
18 p
14 q
11 q
19 q
7 q
3 p
12 q
12 p
8 p
5 q
8 q
10 p
X p
13 q
X q
4 q
18 q
5 p
4 p
3 q
2 p
21 q
6 q
21 p
Y p

31
21
45
19
7
24
16
1
20
11
13
11
18
24
18
30
6
21
10
2
17
21
21
16
12
17
6
5
14
8
3
6
6
8
8
3
2
3
7
5
2
3
0
0

9.3
5.3
4.9
4.8
4.8
4.7
4.4
4.3
4.3
4.3
4.1
3.8
3.8
3.7
3.7
3.6
3.4
3.3
3.3
3.3
3.3
3.2
3.2
3.2
2.8
2.7
2.5
2.5
2.4
2.4
2.3
2.2
2.1
2
1.8
1.8
1.7
1.6
1.4
1.2
1.1
0.8
0
0

5e−07
0.03
0.01
0.08
0.2
0.08
0.2
0.6
0.2
0.3
0.3
0.4
0.4
0.4
0.4
0.4
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.8
0.9
0.8
0.8
0.9
0.9
0.8
0.9
0.9
1
1
0.9
0.9
1
1
1
1
1
1
1



Spot X
# genes in spot = 585  ( 572 with loci information)

# samples with spot = 25 ( 9.1 % )
Classical : 5 ( 15.6 % )
Basal : 20 ( 23.8 % )
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L X Y

Absolute numbers

1 
p

1 
q
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q
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p

3 
q
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p
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q
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p
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q
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 q
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 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
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5 p
5 q
6 p
6 q
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8 q
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9 q
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13 q
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18 q
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X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

3 q
1 p
15 q
1 q
7 q
4 q
12 q
2 q
11 q
17 q
9 q
14 q
16 q
6 q
19 p
2 p
11 p
8 p
17 p
X q
18 q
3 p
5 q
10 q
8 q
12 p
19 q
X p
6 p
13 q
4 p
20 p
22 q
7 p
16 p
21 q
20 q
9 p
10 p
18 p
5 p
21 p
Y p
Y q

36
28
28
26
26
25
23
21
21
21
20
18
18
17
17
16
15
14
13
13
12
11
11
11
10
10
9
9
8
8
7
7
7
6
6
6
5
4
4
3
2
0
0
0

7.3
3
5.5
3.1
5.2
5.8
3.7
3.3
3.2
3.2
4.3
3.4
5.4
4.6
3.5
3.9
4.7
7
4.5
3.3
7
2.6
1.9
2.3
3
4.1
1.4
3.3
2.2
2.8
3.7
4.8
1.8
2.4
1.5
3.2
1.6
2.3
3.1
4.9
1.7
0
0
0

5e−05
0.9
0.02
0.8
0.04
0.01
0.5
0.7
0.7
0.7
0.2
0.6
0.06
0.2
0.6
0.4
0.2
0.01
0.2
0.7
0.02
0.9
1
1
0.8
0.4
1
0.6
1
0.8
0.5
0.3
1
0.9
1
0.7
1
0.9
0.7
0.4
0.9
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

3 q
18 q
8 p
4 q
15 q
16 q
7 q
18 p
20 p
11 p
6 q
17 p
9 q
12 p
2 p
4 p
12 q
19 p
14 q
X p
X q
2 q
21 q
11 q
17 q
1 q
10 p
1 p
8 q
13 q
3 p
7 p
10 q
9 p
6 p
5 q
22 q
5 p
20 q
16 p
19 q
21 p
Y p
Y q

36
12
14
25
28
18
26
3
7
15
17
13
20
10
16
7
23
17
18
9
13
21
6
21
21
26
4
28
10
8
11
6
11
4
8
11
7
2
5
6
9
0
0
0

7.3
7
7
5.8
5.5
5.4
5.2
4.9
4.8
4.7
4.6
4.5
4.3
4.1
3.9
3.7
3.7
3.5
3.4
3.3
3.3
3.3
3.2
3.2
3.2
3.1
3.1
3
3
2.8
2.6
2.4
2.3
2.3
2.2
1.9
1.8
1.7
1.6
1.5
1.4
0
0
0

5e−05
0.02
0.01
0.01
0.02
0.06
0.04
0.4
0.3
0.2
0.2
0.2
0.2
0.4
0.4
0.5
0.5
0.6
0.6
0.6
0.7
0.7
0.7
0.7
0.7
0.8
0.7
0.9
0.8
0.8
0.9
0.9
1
0.9
1
1
1
0.9
1
1
1
1
1
1



Spot Y
# genes in spot = 734  ( 710 with loci information)

# samples with spot = 10 ( 3.6 % )
Atypical : 1 ( 1.4 % )
Classical : 1 ( 3.1 % )
Mesenchymal : 2 ( 2.4 % )
Basal : 6 ( 7.1 % )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
H

S
C

H
R

6_
M

H
C

_D
B

B
H

S
C

H
R

6_
M

H
C

_Q
B

L X Y

Absolute numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

11 q
4 q
8 q
5 q
1 p
6 q
2 p
2 q
14 q
1 q
10 q
12 q
17 q
7 q
9 q
X q
6 p
7 p
15 q
13 q
11 p
4 p
9 p
16 p
3 p
3 q
16 q
8 p
21 q
17 p
19 q
12 p
5 p
20 p
10 p
18 q
19 p
20 q
22 q
X p
18 p
21 p
Y p
Y q

51
36
35
34
32
32
30
29
26
25
25
23
23
21
19
19
18
18
18
16
15
13
13
12
11
11
11
10
10
9
9
8
7
7
6
5
5
5
5
5
3
0
0
0

7.9
8.3
10.4
5.8
3.5
8.6
7.4
4.6
5
3
5.2
3.7
3.5
4.2
4.1
4.9
5
7.1
3.5
5.7
4.7
7
7.4
3.1
2.6
2.2
3.3
5
5.4
3.1
1.4
3.3
6
4.8
4.7
2.9
1
1.6
1.3
1.9
4.9
0
0
0

9e−05
3e−04
4e−06
0.09
1
4e−04
0.006
0.5
0.3
1
0.3
0.9
0.9
0.7
0.7
0.4
0.4
0.04
0.9
0.2
0.5
0.08
0.05
0.9
1
1
0.9
0.4
0.3
0.9
1
0.9
0.3
0.5
0.5
0.9
1
1
1
1
0.5
1
1
1

Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Rank locus # genes % p−value

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

8 q
6 q
4 q
11 q
9 p
2 p
7 p
4 p
5 p
5 q
13 q
21 q
10 q
6 p
8 p
14 q
18 p
X q
20 p
11 p
10 p
2 q
7 q
9 q
12 q
17 q
15 q
1 p
12 p
16 q
17 p
16 p
1 q
18 q
3 p
3 q
X p
20 q
19 q
22 q
19 p
21 p
Y p
Y q

35
32
36
51
13
30
18
13
7
34
16
10
25
18
10
26
3
19
7
15
6
29
21
19
23
23
18
32
8
11
9
12
25
5
11
11
5
5
9
5
5
0
0
0

10.4
8.6
8.3
7.9
7.4
7.4
7.1
7
6
5.8
5.7
5.4
5.2
5
5
5
4.9
4.9
4.8
4.7
4.7
4.6
4.2
4.1
3.7
3.5
3.5
3.5
3.3
3.3
3.1
3.1
3
2.9
2.6
2.2
1.9
1.6
1.4
1.3
1
0
0
0

4e−06
4e−04
3e−04
9e−05
0.05
0.006
0.04
0.08
0.3
0.09
0.2
0.3
0.3
0.4
0.4
0.3
0.5
0.4
0.5
0.5
0.5
0.5
0.7
0.7
0.9
0.9
0.9
1
0.9
0.9
0.9
0.9
1
0.9
1
1
1
1
1
1
1
1
1
1



Spot summary

Absolute numbers

1 
p

1 
q
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p
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q
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p
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p
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q
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p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p
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 q

11
 p

11
 q

12
 p
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 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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Relative numbers

1 
p

1 
q

2 
p

2 
q

3 
p

3 
q

4 
p

4 
q

5 
p

5 
q

6 
p

6 
q

7 
p

7 
q

8 
p

8 
q

9 
p

9 
q

10
 p

10
 q

11
 p

11
 q

12
 p

12
 q

13
 q

14
 q

15
 q

16
 p

16
 q

17
 p

17
 q

18
 p

18
 q

19
 p

19
 q

20
 p

20
 q

21
 p

21
 q

22
 q

X
 p

X
 q

Y
 p

Y
 q

1 p
1 q
2 p
2 q
3 p
3 q
4 p
4 q
5 p
5 q
6 p
6 q
7 p
7 q
8 p
8 q
9 p
9 q

10 p
10 q
11 p
11 q
12 p
12 q
13 q
14 q
15 q
16 p
16 q
17 p
17 q
18 p
18 q
19 p
19 q
20 p
20 q
21 p
21 q
22 q
X p
X q
Y p
Y q
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