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LRR.

Supplementary Fig. 5 The consistency of HRD score calculated by the GSA algorithm with
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Supplementary Fig. 1 The schematic diagram for tree recursion (TR) segmentation algorithm.
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Supplementary Fig. 2 The bioinformation analysis flow chart of the GSA algorithm.
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Supplementary Fig. 9 The ROC curve modelled by 62 BRCA 1/2-deficiency samples and 37

BRCA1/2 wildtype clinical samples of the 195 patients.
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Supplementary Fig. 4 The comparison diagram between before and after removing the abnormal

segments according to BAF and LRR. (A) Before removing the abnormal segments according to

BAF. (B) After removing the abnormal segments according to BAF. (C) Before removing the

abnormal segments according to LRR. (D) After removing the abnormal segments according to

LRR.
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Supplementary Fig. 5 The consistency of HRD score calculated by the GSA algorithm with

different purity for 3 cell lines (A) and 4 clinical samples (B).
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Supplementary Fig. 6 The BAF and CN mapping of HCC38 with high HRD score.
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Supplementary Fig.7 The BAF and CN mapping of ZR-75-30 with low HRD score.
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Supplementary Fig. 8 The waterfall map of 15 HRR pathway genes that mutated in the 195
clinical samples. The annotation of mutation types was shown on the upper right with various

colors. The samples were sorted by HRD scores.
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Supplementary Fig. 9 The chromosome segmentation effects comparison of GSA, PureCN and

ASCAT algorithms in chromosome 2.

A

1.00

0.80

w 060
<

Dog] & oty A ‘"‘:
siq;»m%%
020 T :

100
8.00
6.00
z
O 400
2.00

1.00
080
w 060
<
@ 040

020

10.0
8.00
6.00

z

O 400
200

1.00
080

w060

<

@ 940
020

100
800
6.00

=z

O 400
2.00

0 20 40 60 80 100 120 140 160 180 200 220 240
Chr 2 Pos (MB)



Supplementary Table 1 The relationship between theoretical copy number with different tumor

purity at specific genotype.

Theoretical copy number of a specific genotype

Tumor purity
B AB BB ABB BBB AABB ABBB BBBB AABBB ABBBB BBBBB
100% 10 20 20 20 3.0 4.0 4.0 4.0 5.0 5.0 5.0
80% 12 20 20 28 2.8 3.6 3.6 3.6 4.4 4.4 4.4
60% 14 20 20 26 2.6 3.2 3.2 3.2 3.8 3.8 3.8
40% 16 20 20 24 2.4 2.8 2.8 2.8 3.2 3.2 3.2
20% 18 20 20 22 2.2 2.4 2.4 2.4 2.6 2.6 2.6




Supplementary Table 2 The relationship between theoretical BAF with different tumor purity at

specific genotype.
) Theoretical BAF value of a specific genotype
Tumor purity
AB BB ABB BBB AABB ABBB BBBB AABBB ABBBB BBBBB
100% 1.00 050 1.00 0.67 100 0.50 0.75 1.00 0.60 0.80 1.00
80% 083 050 0.90 064 093 0.50 0.72 0.94 0.59 0.77 0.96
60% 071 050 0.80 062 085 0.50 0.69 0.88 0.58 0.74 0.90
40% 063 050 0.70 058 075 0.50 0.64 0.79 0.56 0.69 0.81

20% 056 050 060 055 064 050 0.58 0.67 0.54 0.62 0.69




Supplementary Table 3 The HRD score and BRCA 1/2 deficiency status of 195 clinical samples

] . BRCA Deficiency
Sample  Cancer Type Purity LOH TAIl LST Ploidy HRD Score

Status

S001 oC 0.44 34 18 80 3.31 80.70 N
S002 oC 0.41 29 18 63 2.66 68.77

S003 oC 0.75 31 20 42 1.95 62.78 N
S004 oC 0.69 33 18 41 1.92 62.24 N
S005 oC 0.79 22 19 71 3.23 61.94 N
S006 oC 0.53 19 19 76 3.64 57.58 Y
S007 oC 0.41 28 21 36 1.94 54.93 N
S008 oC 0.70 28 21 32 1.78 53.41 N
S009 oC 0.51 9 19 78 3.70 48.65 N
S010 oC 0.31 24 19 34 1.99 46.16 N
S011 oC 0.62 24 12 39 1.91 45.40 N
S012 oC 0.64 21 16 36 1.94 4293 N
S013 oC 0.45 22 22 48 3.28 41.16 Y
S014 oC 0.53 13 16 60 3.12 40.64 Y
S015 oC 0.72 23 14 32 1.87 40.02 Y
S016 oC 0.46 17 9 62 3.14 39.33 N
S017 oC 0.83 20 16 32 1.88 38.86 Y
S018 oC 0.55 18 20 55 3.59 37.36 Y
S019 ocC 0.37 23 18 43 3.04 36.88 N
S020 ocC 0.67 19 16 29 2.03 32.54 N
S021 ocC 0.70 14 18 53 3.39 32.46 Y
S022 ocC 0.67 17 14 55 3.71 28.50 N
S023 ocC 0.26 17 15 37 2.61 28.55 N
S024 ocC 0.66 17 17 26 1.92 30.24 Y
S025 ocC 0.58 16 14 24 1.81 25.95 N
S026 ocC 0.43 7 18 57 3.66 25.27 N
S027 ocC 0.88 15 19 29 2.01 31.84 Y
S028 ocC 0.83 16 11 26 1.94 22.93 N
S029 ocC 0.21 17 9 37 2.65 21.93 N
S030 ocC 0.83 17 12 23 1.94 21.93 Y
S031 ocC 0.79 18 11 23 1.94 21.93 N
S032 ocC 0.68 18 8 25 2.01 19.85 N
S033 ocC 0.67 18 11 35 2.92 18.74 N
S034 ocC 0.65 15 7 21 1.69 16.81 N
S035 ocC 0.39 13 9 24 2.06 14.07 N
S036 ocC 0.77 6 15 35 2.84 11.98 N
S037 ocC 0.83 5 2 6 1.91 -16.61 N
S038 ocC 0.43 4 2 10 2.12 -16.86 N
S039 ocC 0.34 2 1 8 2.33 -25.12 N
S040 ocC 1.00 0 0 0 2.00 -31.00 N
S041 ocC 0.78 29 24 75 2.75 85.38 Y



S042
S043
S044
S045
S046
S047
S048
S049
S050
S051
S052
S053
S054
S055
S056
S057
S058
S059
S060
S061
S062
S063
S064
S065
S066
S067
S068
S069
S070
S071
S072
S073
S074
S075
S076
S077
S078
S079
S080
S081
S082
S083
S084
S085

OoC
oC
BC
OoC
oC
oC
oC
oC
oC
BC
BC
oC
oC
oC
oC
BC
ocC
oC
oC
oC
BC
oC
oC
BC
oC
oC
oC
oC
oC
oC
oC
oC
ocC
ocC
ocC
BC
oC
oC
BC
oC
oC
oC
oC
ocC

0.89
0.60
0.41
0.56
0.63
0.29
0.52
0.78
0.70
0.25
0.60
0.56
0.79
0.59
0.65
0.79
0.38
0.63
0.45
0.29
0.69
0.64
0.67
0.20
0.55
0.78
0.46
0.51
0.74
0.50
0.33
0.47
0.50
0.80
0.36
0.64
0.53
0.82
0.56
0.56
0.88
0.77
0.37
0.74

41
37
36
34
34
29
32
32
27
25
25
29
34
24
26
26
27
27
29
25
30
25
31
29
27
24
22
28
23
25
30
15
25
24
19
26
24
24
23
25
23

25
17

46
41
15
64
17
58
42
39
57
25
24

35
66
86
20
65
44
38
61
18
62
54
13
43
47
38
57
40
44
43
69
35
44
65
15
38
34
18
32
32
74
32
61

1.69
1.65
2.57
2.71
1.90
1.98
1.79
1.74
2.66
2.54
3.16
1.94
1.69
3.16
3.97
1.90
3.20
1.81
1.71
3.06
1.55
3.25
2.90
2.20
2.39
2.28
1.90
3.16
1.75
1.99
243
3.34
1.84
2.05
3.29
1.95
1.77
1.79
1.82
1.72
1.74
3.74
1.88
3.28

84.81
76.43
75.17
75.00
70.55
70.31
69.26
66.03
65.77
65.63
64.02
63.93
63.81
63.02
61.47
60.55
60.40
59.95
57.50
57.57
56.98
56.63
56.05
55.90
55.96
54.66
54.55
54.02
53.88
53.16
52.34
52.23
50.48
50.23
49.01
48.78
48.57
48.26
47.79
47.34
47.03
47.03
46.86
46.16

< ZZ <KX <Z<K<K<KXZZZ<K<<XZ<KZ<KXZZZ<<<<K<<K<Z<<Z<<<=<2Z22Z22Z<<2<2<<



S086
S087
S088
S089
S090
S091
S092
S093
S094
S095
S096
S097
S098
S099
S100
S101
S102
5103
S104
S105
S106
S107
S108
S109
S110
S111
S112
S113
S114
S115
S116
S117
S118
S119
S120
S121
S122
S123
S124
S125
S126
S127
S128
S129

oC
oC
oC
BC
oC
oC
oC
oC
BC
oC
oC
oC
oC
oC
oC
oC
oC
oC
oC
BC
oC
oC
oC
oC
oC
oC
oC
oC
oC
oC
BC
oC
oC
oC
BC
oC
oC
oC
oC
oC
oC
oC
oC
oC

0.73
0.74
0.76
0.33
0.47
0.62
0.32
0.62
0.77
0.46
0.37
0.83
0.82
0.66
0.24
0.61
0.65
0.86
0.66
0.44
0.32
0.29
0.79
0.64
0.70
0.26
0.56
0.54
0.43
0.71
0.48
0.31
0.79
0.65
0.43
0.63
0.44
0.53
0.68
0.63
0.21
0.20
0.78
0.52

25
27
24
26
24
23
24
23
23
19
21
23
22
19
24
17
21
22
22
23
11

22
23
21
19
22
21
13
20
21
18
22
16
23
17
18
17
16
15

17
20
22
18

38
37
34
13
49
36
45
37
17
36
51
34
32
49
36
54
37
29
46
17
56
30
37
30
29
31
27
42
29
32
18
30
29
25
21
37
51
38
32
47
42
36
22
26

2.14
2.08
1.72
1.61
291
1.88
2.79
1.82
1.96
1.90
3.12
1.77
1.92
2.86
2.30
3.14
1.94
1.77
3.15
1.76
2.49
1.74
2.72
1.92
1.75
1.90
1.72
2.45
1.84
1.92
3.62
2.05
1.93
1.81
2.78
2.16
2.72
2.34
1.89
2.74
237
237
1.67
1.80

45.83
45.76
45.34
45.05
44.90
44.86
44.76
43.79
43.62
42.55
41.64
41.57
41.24
40.67
40.35
40.33
39.93
39.57
39.18
38.72
38.41
38.03
37.84
37.24
36.88
36.55
36.34
36.03
3548
35.24
34.89
34.23
34.09
32.95
32.91
32.52
31.84
31.73
31.71
31.53
31.27
30.27
30.12
29.10

Z2 Z2 <X Z2 2 2 <XK<XKZZ<LKLK<LK<K<KZZ2<KZ2ZZ2zZ2zZ22Z<<KZ<<<KXKZ<K2Z2<K2Z2Z<<KZ<<K2Z2<<KzZ2<xzZz<x<=<x<<



S130
S131
S132
S133
S134
S135
S136
S137
S138
S139
S140
S141
S142
S143
S144
S145
S146
S147
S148
S149
S150
S151
S152
S153
S154
S155
S156
S157
S158
S159
S160
S161
S162
S163
S164
S165
S166
S167
S168
S169
S170
S171
S172
S173

oC
oC
oC
oC
BC
0]
oC
oC
oC
oC
oC
oC
oC
oC
oC
ocC
oC
oC
BC
BC
oC
oC
oC
oC
BC
BC
oC
oC
BC
oC
oC
BC
ocC
ocC
BC
ocC
ocC
ocC
ocC
ocC
ocC
ocC
ocC
BC

0.67
0.46
0.44
0.67
0.40
0.70
0.36
0.27
0.40
0.56
0.85
0.60
0.46
0.23
0.30
0.78
0.40
0.84
0.27
0.41
0.36
0.88
0.42
0.50
0.35
0.48
0.41
0.67
0.43
0.47
0.86
0.38
0.41
0.76
0.36
0.88
0.60
0.78
0.25
0.54
0.41
0.21
0.77
0.46

27
26
36
42
17
53
25
22
43
24
19
25
37
38

26
26
22
16
15
22
37
26
43
15
11
37
19
12
34
19

41
14

19
42
40
19
23
33
28
31

1.87
1.94
3.06
3.16
2.00
3.35
1.75
1.87
2.84
1.89
1.41
1.87
2.59
2.02
2.79
1.96
1.59
1.80
1.99
3.99
1.90
2.73
2.11
3.55
2.92
2.15
3.25
1.96
1.97
2.83
1.68
2.10
3.52
1.86
1.74
1.75
3.38
3.15
2.19
2.13
3.23
2.47
2.21
1.85

29.02
28.93
28.57
28.02
28.00
27.08
26.88
26.02
25.98
25.71
25.15
24.02
23.86
34.68
23.76
23.62
23.36
23.10
23.16
22.16
21.55
20.69
20.30
19.98
18.74
17.68
17.63
16.62
16.47
15.14
14.96
13.45
13.44
13.17
13.03
12.88
12.61
10.18
10.06
9.99
9.94
9.72
7.75
7.33

2 2 2 2 2 2 Z2Z Z2Z 2 2 2 2 2 2 2 2 2 2 2 Z 2 2 2 2 2 <X 222 2 < 222222222 2 2 2 2



S174
S175
S176
S177
S178
S179
S180
S181
S182
5183
S184
5185
5186
5187
5188
S189
S190
S191
S192
S193
S194
S195

oC
BC
BC
oC
BC
0]
oC
oC
BC
oC
oC
oC
oC
BC
oC
BC
BC
oC
oC
oC
oC
oC

0.82
0.20
0.47
0.36
0.38
0.71
0.53
0.37
0.41
0.64
0.80
0.63
0.28
0.32
0.64
0.60
0.35
0.35
0.26
0.63
0.77
0.83

S W N NN AN B

11
12
15
12
15

15
11
17
12

3.19
243
1.79
2.15
1.92
341
3.42
3.40
2.05
3.03
2.01
2.17
2.59
2.04
3.69
1.98
2.50
1.93
2.10
3.86
2.10
4.07

6.56
6.34
6.26
5.68
5.24
3.15
2.99
2.30
0.23
0.04
-0.15
-0.63
-4.15
-4.62
-6.20
-6.69
-10.75
-11.92
-14.55
-14.83
-22.55
-36.09

2 2 2 <X 2 222 2 2 2 2 2 2 2 2 2 2 2 2 2 2

*Y means that BRCA1/2 is deficient, and N means that BRCA1/2 is intact.



Supplementary Table 4 Tumor purity and ploidy values calculated by tumor cell lines and clinical

samples with different tumor purity

ID purity.pdt purity.cal ploidy.cal HRD Score

0.80 0.83 3.47 61.27

0.60 0.59 3.47 63.29

0.50 0.50 3.44 61.71

HCC1143 0.40 0.39 3.43 64.83
0.30 0.29 3.35 66.02

0.25 0.24 3.27 62.32

0.20 0.20 331 54.64

0.10 1.00 212 -22.80

0.80 0.80 3.61 30.97

0.60 0.59 3.60 33.26

0.50 0.48 3.59 32.33

HCC1428 0.40 0.39 3.58 38.33
0.30 0.29 3.58 32.39

0.25 0.24 3.59 30.24

0.20 0.19 3.44 24.15

0.10 1.00 2.16 -21.55

0.80 0.69 3.25 74.86

0.60 0.57 3.35 76.10

0.50 0.45 3.27 74.05

HCe3s 0.40 0.35 3.29 70.57
0.30 0.26 3.29 76.80

0.25 0.22 3.36 72.26

0.20 0.16 3.18 46.79

0.10 1.00 2.00 -29.14

0.47 0.55 2.60 50.16

clinical_samplel 0.31 0.36 2.60 47.94
0.16 0.19 2.30 19.36

0.44 0.46 2.90 2.82

clinical_sample2 0.29 0.32 2.80 6.84
0.15 0.20 2.40 -8.38

0.27 0.32 2.00 38.68

clinical_sample3 0.18 0.20 2.00 32.09
0.09 0.09 2.10 -18.15

0.25 0.29 3.80 12.19

clinical_sample4 0.17 0.20 3.90 8.43
0.08 0.10 4.00 -7.16

0.33 0.34 1.90 70.01

clinical_sample5 0.22 0.23 1.80 69.59

0.11 0.14 2.00 -1.02




Supplementary Table 5 Comparison of the chromosome segmentation and copy number of GSA, PureCN, and ASCAT.

GSA PureCN ASCAT
chromosome start end nA nB | chromosome start end ni:wiir chromosome start end nMajor nMinor
1 10443 3683916 5 5 1 10544 108910866 3 1 10444 255957 2 0
1 3683916 16797479 2 2 1 110246770 121350186 3 1 534242 1509825 14 8
1 16797480 22451377 3 3 1 121390914 142728945 6 1 1534614 3683916 7 6
1 22451378 74054262 2 2 1 142811022 228198520 3 1 3686315 5748792 3 3
1 74054263 78149691 2 3 1 228617059 231790931 3 1 5765147 6695123 6 6
1 78149692 120383827 2 2 1 231790932 249239442 2 1 6700095 16054700 4 3
1 120383828 150059069 2 3 2 10287 20845260 3 1 16063698 17331676 9 6
1 150059069 164109310 2 2 2 20870815 89560394 3 1 17342924 33851400 4 3
1 164109311 177669266 1 2 2 91757142 146858894 3 1 33858796 40768552 3 3
1 177669267 201016435 2 2 2 146885790 240957786 3 1 40769415 45297753 4 3
1 201016436 206694171 2 3 3 105785 97983265 3 1 45307506 51705962 3 2
1 206694171 249239610 2 2 3 97983266 129279827 3 1 51730054 55418976 3 3
2 12990 75590677 1 2 3 129331896 183907028 3 1 55429134 55538385 7 6
2 75590677 173916192 2 2 3 184312097 197860922 2 1 55541174 74379335 3 2
2 173916193 177912470 2 3 3 184312097 197860922 2 1 74388971 77828321 4 2
2 177912471 241066575 2 2 4 10798 9071586 3 1 77840200 85036239 2 2
2 241066575 243184927 4 4 4 9093573 15004879 4 1 85040069 85746754 5 3
3 105785 22966271 1 2 4 15009222 69382795 3 1 85768379 109650386 3 2
3 22966271 25149971 1 3 4 70223753 190939656 3 1 109656420 110168888 6 4
3 25149971 31998548 1 2 5 2909107 42674475 3 1 110169957 110254678 8 5
3 31998549 35044116 1 3 5 42674476 100669673 3 1 110268828 113123734 3 3
3 35044117 64619211 1 2 5 100669674 180719384 3 1 113140583 113290718 6 4
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Supplementary Table 6 Comparison of the tumor purity and ploidy predicted by GSA, PureCN,

and ASCAT.
) GSA PureCN ASCAT
ID purity.pdt - - - - - -
purity.cal ploidy.cal purity.cal ploidy.cal purity.cal ploidy.cal
0.8 0.83 3.47 0.84 3.62 0.8 3.91
0.6 0.59 3.47 0.62 3.66 0.65 3.85
0.5 0.5 3.44 0.5 3.66 0.61 3.17
0.4 0.39 3.43 0.45 3.59 0.53 3.03
HCC1143
0.3 0.29 3.35 0.32 3.71 NA NA
0.25 0.24 3.27 0.32 2.2 NA NA
0.2 0.2 331 0.32 2.25 NA NA
0.1 NA NA 0.2 231 NA NA
0.8 0.8 3.61 0.88 3.63 0.98 3.79
0.6 0.59 3.6 0.6 3.63 0.72 3.88
0.5 0.48 3.59 0.49 3.63 0.64 3.66
0.4 0.39 3.58 0.4 3.66 NA NA
HCC1428
0.3 0.29 3.58 0.37 1.9 NA NA
0.25 0.24 3.59 0.27 2.05 NA NA
0.2 0.19 3.44 0.21 2.1 NA NA
0.1 NA NA 0.15 1.78 NA NA
0.8 0.69 3.25 0.71 3.39 0.83 2.52
0.6 0.57 3.35 0.56 3.4 0.69 3.05
0.5 0.45 3.27 0.44 2.48 0.61 2.74
0.4 0.35 3.29 0.41 3.44 0.47 3.16
HCC38
0.3 0.26 3.29 0.32 2.59 NA NA
0.25 0.22 3.36 0.32 2.29 NA NA
0.2 0.16 3.18 0.15 1.9 NA NA
0.1 NA NA 0.15 2.06 NA NA
0.74 0.74 3.00 0.80 3.18 0.87 3.65
. 0.44 0.46 2.90 0.50 3.18 0.58 3.14
clinical_samplel
0.29 0.32 2.80 0.33 3.21 0.45 2.35
0.15 0.20 2.40 0.17 2.31 NA 2.08
0.45 0.45 2.00 0.46 2.17 0.65 1.84
o 0.27 0.32 2.00 0.32 2.15 0.48 1.67
clinical_sample2
0.18 0.20 2.00 0.22 2.17 NA 2.21
0.09 NA NA 0.15 2.12 NA 4.19
0.42 0.42 3.90 0.52 4.26 NA NA
0.25 0.29 3.80 0.39 4.19 NA NA
clinical_sample3
0.17 0.20 3.90 0.34 3.88 NA NA
0.08 NA NA 0.22 3.81 NA NA
0.54 0.54 1.90 0.45 2.04 0.64 1.44
clinical_sample4 0.33 0.34 1.90 0.31 2.02 0.97 3.19

0.22 0.23 1.80 0.22 2.05 NA 2.37




0.11 NA NA 0.15 2.03 NA 4.26







