Sahraeian et al. Achieving robust somatic mutation detection with deep learning models
derived from reference data sets of a cancer sample

Supplementary Tables

Table S1 -Trained Network models used in this study

# of somatic # of total candidate
#0of T/N |Coverage of inall variants used for
Model Training Dataset Region Trained repli | AF__|repli training
DREAM3 DREAM3 WGS Insilico spikes 50% of genome 5 30x 5-50% 450K 29.2M
WES-TCGA TCGA Insilico spikes exome 12 45x-185x 0.5-100% 1.5M 5.9M
SEQC-WGS-Spike SEQC2 WGS Insilico spikes |genome 20 40x-170x 0.3-90% 2M 272M
SEQC-WGS-GT-50 SEQC2 WGS Real GT mutations in SEQC2 50% of genome 24 40x-390x 0.5-100% 416K 137M
Real GT mutationsin SEQC2 +in

SEQC-WGS-GT50-SpikeWGS10  [SEQC2 WGS silico spikes from 10% of WGS genome 44 40x-390x 0.3-100% 574K 164M
SEQC-WES-Spike SEQC2 WES Insilico spikes exome 7 60x-550x 0.1-100% 755K 3.7M
SEQC-FFPE-Spike SEQC2 WGS-FFPE Insilico spikes genome 16 54x-77x 0.5-83% 1.7M 191M
SEQC-FFPE-WES-Spike SEQC2 WES-FFPE Insilico spikes exome 14 70x-90x 0.1-88% 1.4M 9.6M
SEQC-WES-SpikeWGS10 SEQC2 WES/WGS Insilico spikes exome 27 40x-550x 0.1-100% 963K 30.9M
SEQC-FFPE-SpikeWGS10 SEQC2 WGS-FFPE/WGS _|Inssilico spikes genome 36 40x-170x 0.3-90% 1.9M 218M
SEQC-FFPE-WES-SpikeWGS10  |SEQC2 WES-FFPE/WGS _|In silico spikes rgxome 47 40x-170x 0.1-90% 1.6M 36.8M




Table S2 - F1-score (%) performance of different somatic mutation detection methods and network

trained models on the WGS data set
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SNVs
WGS_EA T 1 WGS_EA_N_1 48.1 |651 [90.2 [93.8 [95.4 |87.3 [90.8 [90.3 [91.1 [89.4 [91.7 [93.4 [93.7 [93.8 [945 [96.1 |96.0
WGS_FD_T_1 WGS_FD_N_1 46.8 68.4 88.0 913 93.7 85.8 90.5 87.9 88.6 86.8 87.7 89.5 90.2 91.8 92.6 93.7 93.6
WGS_FD_T_2 WGS_FD_N_2 46.6 67.5 88.6 91.8 93.8 85.8 90.7 88.6 88.8 86.8 88.5 90.1 90.8 91.8 93.0 94.0 94.1
WGS_FD_T_3 WGS_FD_N_3 46.7 66.8 88.4 91.7 93.7 85.5 90.5 88.6 88.7 86.4 88.5 90.2 90.9 91.8 92.8 93.9 93.9
WGS_IL_T_1 WGS_IL_N_1 53.5 67.5 90.6 94.6 96.2 88.3 91.9 91.1 91.3 90.0 91.2 93.3 93.9 95.0 95.0 [96.8 96.6
WGS_IL_T_2 WGS_IL_N_2 47.8 68.5 89.0 92.9 94.9 86.3 90.5 89.0 [89.4 88.8 89.3 91.4 92.0 93.3 93.6 95.3 95.2
WGS_IL_T_3 WGS_IL_N_3 49.1 68.6 88.7 92.9 94.8 86.6 90.3 88.4 89.4 88.7 88.7 90.7 91.5 93.4 93.7 95.2 95.1
WGS_LL_T_1 WGS_LL_N_1 436 |69.7 [80.6 (913 [88.4 786 [79.0 864 |79.7 |69.0 |76.8 [80.5 [81.4 [79.7 |85.5 [88.8 |88.7
WGS_NC_T_1 WGS_NC_N_1 42.3 68.2 88.0 91.4 93.5 85.3 89.5 87.1 88.3 87.4 87.1 89.1 89.9 91.5 92.6 93.7 93.6
WGS_NS_T_1 WGS_NS_N_1 49.8 674 884 |92.7 [94.6 [86.9 |79.2 |87.0 [89.6 [84.8 [89.9 |92.6 [93.2 |91.7 [94.2 [95.7 |95.6
WGS_NS_T_2 WGS_NS_N_2 48.4 69.1 85.9 89.8 92.1 84.4 84.1 80.5 87.3 84.4 85.1 87.6 89.0 [90.6 91.7 92.7 92.4
WGS_NS_T_3 WGS_NS_N_3 44.6 68.1 87.6 91.2 93.1 84.0 [83.8 85.5 87.9 84.3 87.1 89.8 90.9 90.8 92.6  [93.9 93.8
WGS_NS_T 4 WGS_NS_N_4 49.4 68.2 87.6 92.3 94.1 86.7 79.0 85.8 89.4 83.4 89.6 92.3 92.9 90.8 93.9 95.6 95.5
WGS_NS_T_5 WGS_NS_N_5 47.4 67.3 84.8 89.6 92.7 84.8 78.9 78.9 87.8 84.5 86.9 89.2 90.2 90.5 92.3 93.4 93.2
WGS_NS_T_6 WGS_NS_N_6 50.6 67.3 88.4 [92.8 95.0 |88.1 79.0 85.7 89.9 86.1 90.5 93.0 [93.5 92.4 94.4 95.9 95.6
WGS_NS_T_7 IWGS_NS_N_7 50.3 68.3 84.9 90.7 93.6 86.1 73.4  |80.9 88.8 83.3 89.3 91.7 92.3 89.8 93.6 95.3 95.1
WGS_NS_T_8 WGS_NS_N_8 49.0 [69.3 [86.2 |89.8 [92.1 [84.5 [85.8 |81.8 [|87.2 |84.4 846 [87.3 889 [90.7 [91.7 [92.6 |92.4
WGS_NS_T_9 WGS_NS_N_9 47.6 68.8 87.2 90.8 92.7 85.7 86.5 83.6 87.8 84.8 86.0 |88.6 89.9 91.2 92.3 93.5 93.3
WGS_NV_T_1 WGS_NV_N_1 555 627 922 959 970 893 882 03.8 929 929 [045 [955 [96.0 [95.7 [953 [97.8 [97.8
WGS_NV_T_2 WGS_NV_N_2 55.6 62.7 92.3 95.9 97.0 |89.3 87.8 93.9 93.1 93.0 94.4 95.6 95.9 95.7 95.3 97.8 97.7
WGS_NV_T_3 WGS_NV_N_3 57.3 63.4 92.2 95.7 97.0 |89,7 92.0 93.8 93.0 92.8 94.5 95.6 95.9 95.9 95.3 97.8 97.7
Average 49.0 67.3 88.1 923 94.1 |86.1 85.8 87.1 89.0 [86.3 88.7 90.8 91.6 91.8 93.1 94.7 94.6
INDELs

WGS_EA_T_1 WGS_EA_N_1 31.7 - - 80.5 83.2 68.0 71.0 76.2 75.1 71.7 76.2 80.3 81.7 81.2 81.2 88.0 [89.9
WGS_FD_T_1 WGS_FD_N_1 28.6 - - 78.8 83.0 66.6 73.7 77.3 72.1 66.0 743 76.5 79.7 78.5 80.6 86.7 88.4
WGS_FD_T_2 WGS_FD_N_2 29.6 |- - 78.5 [825 |65.7 [72.7 |77.6 |72.4 |66.4 [744 |77.2 |80.3 |77.8 [81.7 |87.7 [88.7
WGS_FD_T_3 WGS_FD_N_3 28.7 - - 78.9 82.1 65.8 74.1 77.5 71.8 65.1 74.2 77.6 80.9 78.8 79.3 87.5 88.5
WGS_IL T 1 WGS_IL_N_1 375 |- - 863 [87.9 (742 806 834 773 711 [776 [780 816 [81.4 848 [86.0 [89.0
WGS_IL_T_2 WGS_IL_N_2 33.2 - - 83.2 85.5 71.7 80.1 81.7 73.6 68.4 74.1 76.4 79.5 79.7 82.1 85.0 88.3
WGS_IL_T_3 WGS_IL_N_3 326 |- - 839 (851 714 |80.3 [80.7 [73.7 |67.8 [72.3 |73.1 781 |79.2 |82.7 [83.6 |86.4
WGS_LL T_1 WGS_LL_N_1 27.2 - - 82.6 79.4 64.0 76.0 78.2 64.6 50.6 60.9 61.7 66.7 69.5 733 77.3 81.7
WGS_NC_T_1 WGS_NC_N_1 29.6 - - 83.0 84.8 70.3 80.0 79.6 71.7 66.0 72.1 73.4 77.3 78.0 81.6 84.8 87.6
WGS_NS_T_1 WGS_NS_N_1 29.9 - - 81.1 83.9 71.2 69.8 77.1 73.3 70.2 75.8 79.8 81.7 81.2 82.0 86.5 88.3
WGS_NS_T_2 WGS_NS_N_2 29.6 - - 80.9 83.2 69.6 73.2 75.9 69.7 65.6 71.1 67.2 72.3 77.5 80.9 82.0 86.0
WGS_NS_T_3 WGS_NS_N_3 266 |- - 80.2 83.7 68.7 71.0 77.2 69.0 65.6 72.8 72.6 77.2 77.5 80.6 83.6 86.4
WGS_NS_T_4 WGS_NS_N_4 28.7 - - 81.6 84.0 71.2 70.1 77.4 71.2 68.0 75.0 79.0 81.1 81.1 82.6 86.0 89.3
WGS_NS_T_5 WGS_NS_N_5 293 | - 794 828 |69.6 |67.4 715 [71.1 673 729 [721 [773 [78.1 822 [83.6 [87.0
WGS_NS_T_6 IWGS_NS_N_6 30.8 - - 81.4 84.0 71.1 67.9 74.0 73.9 70.0 76.9 79.6 82.0 81.3 83.7 87.4 89.7
WGS_NS_T_7 WGS_NS_N_7 301 |- - 80.3 842 |71.7 665 |71.6 (720 681 |75.0 [77.6 [80.8 [81.3 834 |86.8 [89.2
WGS_NS_T_8 WGS_NS_N_8 30.3 - - 79.9 83.5 69.7 74.6 75.3 68.7 65.9 70.7 66.9 72.0 76.4 81.0 80.8 85.2
WGS_NS_T_9 \WGS_NS_N_9 28.6 - - 81.1 84.8 71.6 73.9 78.3 67.9 65.4 72.1 66.9 74.2 78.6 81.8 81.6 85.8
WGS_NV_T_1 WGS_NV_N_1 39.7 - - 84.6 86.5 73.3 74.3 80.7 79.2 73.9 79.7 83.6 85.8 82.7 84.9 88.2 89.9
WGS_NV_T_2 WGS_NV_N_2 39.4 |- - 83.8 86.9 73.0 74.2 80.3 80.4 74.2 79.5 83.5 85.1 82.6 84.3 88.5 90.1
IWGS_NV_T_3 WGS_NV_N_3 40.0 - - 85.2 86.5 72.6 76.0 [80.1 79.6 75.3 79.6 82.7 84.5 83.6 85.9 87.8 89.8
Average 315 = = 81.7 84.2 70.0 73.7 77.7 72.8 67.7 74.2 75.5 79.0 79.3 81.9 85.2 87.9




Table S3 - Fl-score (%) performance of different somatic mutation detection methods and network
trained models on the tumor-normal titration data set
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260 [ - 77.8 757 [68.0 589 [68.7 [683 735 [72.8 [765 [81.0 [84.9
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17.8 |- - l68.0 645 [60.1 |389 |66.5 [55.6 |64.9 |57.7 |744 |701 |75a
105 | - 36.4 .2 |89 (69 [287 406 [43.9 Ja92 403 [a7a
37 | - 11.4 167 [276 [109 [165 [249 |21.5 [12.8 [191
_30x_ _30x_ 12 [ 5 3.0 87 143 Jas 70 122 63 [a7 |62
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Table S4 - Fl-score (%) performance of different somatic mutation detection methods and network

trained models on the library-preparation data set
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LBP_TruSeq_T_100ng  |LBP TruSeq_N_100ng  [39.5 [67.5 [86.3 [905 [92.8 841 [s65 [86.3 [859 [s6.6 [87.2 [s9.2 [89.8 (904 [91.7 [93.1 |93.0
LBP_TruSeq_T_10ng LBP_TruSeq_N_10ng 40.1 68.6 82.2 86.4 84.6 48.6 80.3 80.8 79.7 75.4 81.5 85.5 85.8 79.6 84.8 88.3 89.0
LBP_TruSeq_T_1ng LBP_TruSeq_N_1ng 30.2 20.2 23.1 30.5 50.5 0.0 3.7 18.8 34.0 16.6 17.3 25.6 23.1 19.2 51.3 50.2 47.9
Average 40.2 58.0 76.2 80.5 84.9 63.2 72.7 75.1 76.7 73.8 76.0 79.4 79.4 77.4 84.3 85.8 85.5
INDELs
LBP_Nextera_T_100ng LBP_Nextera_N_100ng [26.8 - - 83.3 80.1 60.2 61.3 80.3 69.7 68.1 71.1 74.9 77.0 79.9 77.4 82.4 80.4
LBP_Nextera_T_10ng LBP_Nextera_N_10ng 18.0 - - 83.2 74.2 41.9 38.6 80.2 69.6 69.1 67.9 76.0 75.1 80.2 69.3 73.7 65.9
LBP_Nextera_T_1ng LBP_Nextera_N_1ng 9.9 - - 79.3 63.1 19.7 37.4 76.2 48.0 60.3 59.8 68.4 66.4 76.6 60.2 69.2 55.5
LBP_TruSeq_T_100ng LBP_TruSeq_N_100ng 15.6 - - 82.3 75.0 47.9 56.1 78.1 65.1 62.9 67.2 72.1 73.9 77.6 71.2 79.0 72.8
LBP_TruSeq_T_10ng LBP_TruSeq_N_10ng 127 |- - 751 680 [164 [523 727 [527 512 [547 [65.8 664 [708 636 |742 [69.3
LBP_TruSeq_T_1ng LBP_TruSeq_N_1ng 95 |- - 315 [372 o2 |77 |170 [208 [15.0 [126 [26.0 [23.4 [235 [21.3 258 [37.5
Average 154 |- - 72.5 66.3 311 (422 674 [543 544 |55.6 |63.9 63.7 68.1 60.5 [67.4 |63.6
Table S5 - Fl-score (%) performance of different somatic mutation detection methods and network
trained models on the WES data set
Tool
-S
5 =
7 2
o o
= =
¢ 13 | |z |B ¢ I3 |8 |z |3
g | 3 s |8 |& |5 |3 e B I3 |3
‘e 3 < < %) “ “ “ "y < “ %} “ Y \
T T o [} o o o o
s |2 |, B ELENY |5 (2128 |z |z |z 15 1 |2 1B I IF 5 F |2
S JE 18 | 2| E| 8|5 |E |5 I8 |z |g lg lg g g IE |2 |8 |g |g |g |
Tumor Normal S 3 s a (<) o |[= 8 & a 2 5 7] 7 7 & o 2 7] 9 9 7] 9
SNVs
WES_EA T 1 WES_EA_N_1 84.1 756 [89.9 193.8 (952 |88.0 (939 |91.7 [90.2 |90.7 |91.7 |90.9 [92.3 92.7 189.6 |87.8 (952 |95.1 91.7 [955 956 [95.5 |94.9
WES_FD_T_1 WES_FD_N_1 69.0 73.9 82.7 83.2 89.5 81.7 86.6 83.5 79.4 83.1 81.2 81.2 83.6 83.9 79.4 67.2 90.8 90.1 81.8 91.1 90.7 90.5 88.2
WES_FD_T_2 WES_FD_N_2 749 |759 |81.8 (853 888 [80.1 [86.9 [85.0 [82.8 |85.6 [80.3 83.6 |85.7 86.0 |80.6 |70.4 [90.2 |91.0 [86.1 91.8 (912 |91.0 ([88.2
WES_FD_T_3 WES_FD_N_3 72.1 72.8 81.9 84.6 87.8 79.1 86.6 83.0 79.6 83.0 79.5 80.5 82.3 82.6 78.8 68.9 89.9 89.9 84.0 90.4 90.3 89.5 87.8
WES_IL T_1 WES_IL N_1 79.4 745 191.2 95.4 [94.2 79.2 94.8 1941 919 [90.1 [93.4 923 [93.6 [93.5 89.8 (884 |97.4 [96.1 |94.6 [97.2 96.5 [97.0 [96.6
IWES_IL_T_2 [WES_IL_N_2 92.5 84.0 93.8 98.8 91.3 79.0 96.8 88.6 97.3 94.2 96.2 97.8 97.9 98.1 94.3 95.6 97.6 98.3 97.8 99.2 98.9 99.0 98.7
IWES_IL_T_3 [WES_IL_N_3 88.9 (779 |942 |97.4 927 [84.0 964 |95.2 |94.2 949 951 [96.0 |97.7 [97.9 [91.2 89.0 [97.2 [97.3 96.0 |98.9 [98.5 98.5 197.6
WES LL T 1 (WES LL N_1 66.7 71.3 78.3 83.1 87.3 77.9 84.1 81.0 77.8 79.9 78.6 77.1 180.0 80.6 76.1 63.8 87.7 88.6 81.9 87.1 87.7 87.3 85.6
IWES_NC_T_1 [WES_NC_N_1 79.7 76.1 87.4 91.0 92.1 82.3 91.7 89.2 87.2 90.6 87.7 87.8 90.3 91.3 87.8 82.1 94.6 93.7 190.3 94.3 94.4 93.9 91.9
WES NV T 1 WES_NV_N_1 93.2 79.7 95.2 98.9 190.0 80.7 97.6 97.4 95.6 95.9 97.1 97.1 97.8 97.5 94.9 95.3 98.3 98.4 97.1 99.2 98.7 198.6 98.2
WES_NV_T_2 WES_NV_N_2 91.4 79.9 194.8 98.7 88.6 80.2 97.8 95.5 95.8 94.8 97.0 97.3 97.9 198.1 96.0 95.2 198.4 98.2 97.1 99.1 98.6 98.5 98.2
WES NV_T 3 WES_NV_N_3 91.7 79.3 194.2 98.8 89.1 182.6 97.9 196.8 195.7 94.5 196.4 97.2 97.4 197.8 94.9 94.2 198.7 98.2 97.2 199.2 98.7 198.9 198.5
Average 182.0 76.7 188.8 192.4 r&).ﬁ 181.2 92.6 90.1 189.0 89.8 89.5 189.9 91.4 91.7 187.8 83.2 194.7 194.6 91.3 195.3 95.0 94.9 193.7
Table S6 - F1-score (%) performance of different somatic mutation detection methods and network
trained models on the AmpliSeq data set
Tool
NeuSomatic-S NeuSomatic
= 5
b 2
o o
= =
: |3 |3 |z |3 ¢ |3 (3 |z |B
i o | B & 15 |8 |2 |3 & & |5 & &
& & % | @ s 6 6 8 i ] & s <] 8 6 ] i
] z o o | ~
g (2|, | Bl 2218 |5 22 |2 |2 |2 13 5 |5 |2 8 |2 |3 |3 |5 |5
s JE 18 | 2| E| 8|5 |E |5 I8 |2 |g lg lg g |g |5 |2 |8 |g |g |g |
Tumor Normal S 3 s a [} o |S 8 & a 2 7] 73 a 7] 73 o 3 ) 7 9 & 8
SNV:
AmpliSeq_T_1 AmpliSeq_T_1 80.9 72.0 78.6 88.0 47.3 0.0 77.8 67.4 89.6 68.3 86.9 77.1 82.3 82.7 81.6 82.7 61.7 90.1 90.6 90.1 87.8 91.4 89.7
AmpliSeq_T_2 AmpliSeq_T_2 79.9 69.4 [80.1 (884 473 |0.0 77.7 647 893 640 (835 |76.0 |81.2 |80.9 [82.0 [81.1 [56.9 |88.2 89.1 [88.8 [85.8 [89.9 |90.5
AmpliSeq_T_3 AmpliSeq_T_3 81.1 71.8 78.7 87.1 50.6 0.0 78.2 67.6 90.2 65.5 86.2 76.8 81.0 83.2 83.2 83.5 57.2 88.7 89.2 91.3 86.7 91.2 90.6
Average 80.6 71.1 79.1 87.8 48.4 0.0 77.9 66.6 89.7 65.9 85.5 76.6 81.5 82.3 82.3 82.4 58.6 89.0 89.6 90.1 86.8 90.8 90.3




Table S7 - Fl-score (%) performance of different somatic mutation detection methods and network
trained models on the FFPE WGS data set

Tool
ic-S
o o
= =
2 b7
H H
o o
e |o |2 E o o |2 E
2 = | B s |8 g |8 |% g |g g & |&
= 3 s "y @ 3 i i @ A @ w w
g I - o |2 (B |8 |8 B B 2 |E |8 |8 |8 |
2 E | & 2| 218 |5 |2 |2 |2 |3 |3 |5 |¥ [ [ [ [ |& |&
R RS O - - A 1 R O - B R R R
Tumor Normal > a = a o o |2 3 & a 7] 7] 7] 7] 7] a 7] 4 9 4 9
SNVs
FFG_GZ_T_1h-A FFG_GZ_N_1h-B 345 62.3 81.1 [83.2 84.5 74.6 74.1 75.8 80.1 [80.0 |81.7 (850 [84.9 774 816 (847 85.3 85.9 824 |79.8
FFG_GZ_T_1h-A WGS_IL_N_1 323 |57.8 (826 |79.3 (822 |71.0 (779 804 [76.5 [77.4 [80.7 [84.1 [83.4 78.1 |786 [83.9 837 (856 829 |79.9
FFG_GZ_T_24h-B FFG_GZ_N_24h-B 43.6  |64.6 83.9 83.4 848 |[75.1 74.7 75.8 80.7 [81.0 829 855 85.3 79.0 182.2 84.8 185.5 86.4 |83.2 80.8
FFG_GZ_T_24h-B WGS_IL_N_1 35.9 58.4 83.1 79.5 83.1 73.0 78.5 81.0 77.2 79.3 81.8 |84.7 84.2 78.8 814 84.1 84.5 86.1 83.4 80.7
FFG_GZ T_2h-A FFG_GZ_N_2h-A 46.1 63.6 [82.1 840 [84.6 77.7 71.3 716 |80.9 80.7 |83.2 85.3 |85.3 786 |81.7 [85.1 85.9 86.2 82.7 81.7
FFG_GZ_T_2h-A WGS_IL_N_1 379 |576 (833 789 (816 (736 (796 [80.8 |754 [78.2 |80.8 [83.9 |83.3 784 |79.7 |84.0 838 |85.8 |83.8 |81.9
FFG_GZ T_6h-A FFG_GZ_N_6h-A 41.9 63.9 83.4 83.6 |84.6 76.0 |74.4 73.8 1789 78.8 |82.5 84.9 84.7 78.0 79.6 845 849 |86.0 82.2 80.5
FFG_GZ T_6h-A WGS_IL N_1 350 [57.8 836 [796 [82.8 |73.7 |[79.7 (802 [75.2 [769 [81.0 [84.1 [83.6 78.0 [783 [83.9 838 856 829 [80.3
FFG_IL_T_1h FFG_IL_N_1h 39.3 62.1 79.2 [83.0 [84.8 76.3 59.8 71.7 79.9 [80.8 83.8 [85.5 85.6 812 |83.7 844 |86.3 86.4 |80.2 78.8
FFG_IL T_1h IWGS_IL_N_1 36.5 [526 831 |827 856 [76.2 671 [833 |[77.0 (813 [84.0 [856 [85.6 82.2 820 (844 1863 [86.7 |834 [79.7
FFG_IL_T_24h FFG_IL_N_24h 33.1 61.7 73.5 80.7 83.4 |76.8 58.3 63.1 79.3 80.3 82.5 84.8 84.7 78.8 |81.6 84.6 |85.4 85.7 789 80.1
FFG_IL T_24h WGS_IL_N_1 29.7 498 809 819 852 |766 [68.1 |82.1 [75.0 [79.6 [82.4 [849 [84.9 80.6 [77.1 [84.0 850 859 839 [81.6
FFG_IL_T_2h FFG_IL_N_2h 42.1 619 |84.2 84.8 |85.2 78.0 77.6 82.0 79.3 81.5 83.1 85.1 |85.1 814 83.0 |84.7 85.7 |86.1 83.2 |80.5
FFG_IL T_2h WGS_IL_N_1 355 513 822 815 848 |764 [70.1 820 [743 |79.6 825 |84.7 |84.7 81.2 [785 |83.7 [849 857 [80.9 |80.1
FFG_IL_T_6h FFG_IL_N_6h 43.6 63.4 833 84.9 85.5 78.9 77.2 83.1 80.3 81.4 |83.6 85.6  |85.6 81.9 85.4 |84.1 86.4  |86.6 84.4 |81.4
FFG_IL_T_6h WGS_IL_ N_1 422 541 839 828 857 |784 [745 834 [788 |816 [84.0 |858 [85.7 823 843 845 865 [86.8 [845 [81.4
Average 38.1 58.9 82.1 82.1 84.3 75.8 72.7 |78.1 78.1 79.9 82.5 [85.0 [84.8 79.7 81.2 84.3 185.2 86.1 [82.7 80.6
INDELs
FFG_GZ T_1h-A FFG_GZ_N_1h-B 24.9 o - 77.4 76.2 58.8 43.5 68.6 67.4 64.7 66.4 704 |72.6 66.2 73.0 |74.8 76.6  |78.7 77.2 77.5
FFG_GZ_T_1h-A WGS_IL_N_1 218 |- - 69.0 70.3 39.2 24.2 73.8 61.6 61.6 62.4 71.1 69.9 66.6 68.3 63.4 75.7 739 78.8 77.9
FFG_GZ_T_24h-B FFG_GZ_N_24h-B 317 |- - 77.2 76.6 [585 411 68.9 724 |66.4 68.6 |[73.1 74.5 66.8 |72.9 74.3 77.1 79.2 77.2 77.9
FFG_GZ_T_24h-B WGS_IL_N_1 248 |- - 69.3 726 (389 234 [74.0 64.0 [63.0 64.2 72.8 71.8 66.5 70.2 63.8 |76.3 76.2 78.5 78.0
FFG_GZ_T_2h-A FFG_GZ_N_2h-A 353 |- - 791|767 640 |468 [66.1 [73.4 674 688 [703 [72.5 658 748 749 |763 [786 |772 |784
FFG_GZ T_2h-A WGS_IL_N_1 26.4 - - 68.8 69.6  [43.5 27.8 73.9 62.8 64.1 63.6 71.8 71.0 66.9 69.8 66.4 |75.6 76.3 78.7 78.3
FFG_GZ_T_6h-A FFG_GZ_N_6h-A 27.3 - - 77.7 _|76.0 58.9 41.3 67.8 [70.7 63.4 [65.8 70.5 70.3 65.7 71.8 |72.9 76.4  |76.5 76.4 777
FFG_GZ T_6h-A WGS_IL_N_1 216 |- - 700 |725 406 |25.4 73.8 160.0 60.2 61.5 70.2 69.8 65.4 68.1 63.0 75.5 73.3 78.5 78.2
FFG_IL_T_1h FFG_IL_N_1h 252 |- - 76.2 [743 |58.7 432 |64.0 |67.6 |62.8 |67.1 |73.8 |74.0 66.8 |720 [71.8 |76.7 [78.4 |76.0 [76.6
FFG_IL_T_1h IWGS_IL_N_1 24.1 - - 76.3 73.4 |52.0 39.9 73.7 64.8 62.1 64.1 74.0 74.1 67.7 73.5 72.2 77.5 77.4 78.9 77.8
FFG_IL T_24h FFG_IL_N_24h 26.0 |- - 759 739 654 483 [56.0 |67.8 [62.8 [66.9 [71.8 |73.4 64.8 730 (743 765 [77.3 724 [76.3
FFG_IL_T_24h IWGS_IL_N_1 23.9 - - 76.6 75.3 60.5 51.3 73.4 63.5 60.1 63.1 73.0 73.2 66.0 |72.7 724 |77.1 75.9 77.8 77.4
FFG_IL T_2h FFG_IL_N_2h 275 |- - 781 760 [63.0 |55.1 [73.5 681 [64.2 |66.6 [73.6 |73.8 675 [738 [729 768 [76.9 763 [77.3
FFG_IL_T_2h WGS_IL_N_1 23.2 - - 75.5 73.1 55.5 42.9 72.9 62.3 60.0 62.4 73.5 71.9 66.4 72.9 70.4 76.3 74.8 77.2 77.0
FFG_IL_T_6h FFG_IL_N_6h 26.6 |- - 772 745 616 |563 [75.7 658 [62.0 [66.3 [73.8 |73.7 67.4 [730 1699 [770 [78.7 [782 [78.1
FFG_IL_T_6h WGS_IL_N_1 258 |- - 76.6  |73.5 55.7 45.3 74.3 66.1 61.8 64.8 74.5 73.9 68.0 74.9 72.5 77.1 78.9 78.3 78.2
Average 26.0 |- £ 751 (740 |54.7 (410 [70.7 [66.1 [62.9 [65.2 [72.4 [72.5 66.5 [722 [70.6 [76.5 [76.9 774 [77.7
o, . . . .
Table S8 - F1-score (%) performance of different somatic mutation detection methods and network
trained models on the FFPE WES data set
[Tool
2 ) 2 S
8 2 3 2
3 ] g H H g g 2
B 8 i < £ = 8 & £ £
g |2 |8 |g |2 g |2 |8 |2 g |2 |z |g |2 g |2 |E |8
g 2 3 |5 |B |3 |3 3 |5 |3 |3 3 |5 |6 |53 |3 3 |3 |3 |3
g e[ = s |4 (8 (£ & (g [4 (4 [2 |2 4 |8 |2 |& (£ [g (& [4 |2 |&
PR N O - T 1 U T - S - - A - - - - S - - T S -
e |E |2 s g0 815 |2 |8 |2 |8 |8 |8 |8 (8 [2 |8 |8 |2 |8 |2 (8 |8 |8 |8 |8 |2 |8 |8 |8 |8
Tumor [Normal = 2 2 s [} o [ L a a 4 ] 4 ] é H ] 4 ] 4 S ] @ ] ] 4 3 4 4 ] 4
SNV:
FFX_GZ_T_1h 1 FFX_GZ_N_1h 1 689 [59.5 655 589 [63.1 [67.0 657 [643 [63.2 [61.2 |64l [66.0 [63.5 [613 629 [58.7 [69.1 687 697 [69.3 |61.1 [59.4 [683 [704 [67.8 [69.1 [68.1
FFX GZ T _1h 1 WES ILN 1 692 [59.7 686 [61.9 [643 |672 |64s8 |sjo 499 [62.7 [631 [66.7 [658 [623 |625 |572 |705 695 |66.6 [67.5 [62.9 [60.5 [70.0 [69.6 [69.2 [69.8 689
FFX_GZ T 2ah 1 |FFX_GZ N_2ah 1 708 654 672 |653 [695 [680 [704 [706 [646 [669 681 [660 [620 659 [628 [702 688 718 |7a5 629 [611 |7a7 |722 [708 |715 709
FFX_GZ T 2ah 1 |WESILN 1 718 637 [725 [692 690 [697 [693 652 [633 661 676 [707 [693 684 [652 606 734 [724 |726 721 |es1 |e3s 728 [133 |729 723 |25
FFX_GZ T 6h 3 [FFX_GZ_N_6h 1 712 612|669 |655 [63.3 [690 678 [69.7 [692 646 652 |665 645 629 [643 602 700 [698 |71.6 714 |637 |620 |714 |77 698|712 |703
FFX GZ T 6h 3 |WESILN 1 714 633 |76 |667 [67.1 [691 [680 [620 [600 650 648 [696 |67.2 664 |65 |e02 721 |724 [705 [708 |es5 |638 |25 |79 |77 |20 |722
FrX LT _1h 1 FFX_IL_N_1h 2 812 598 [s12 [708 [859 [s79 [s7.7 |83 [s77 [s18 868 [s7.8 |sal |ss1 [s07 764 892 [s93 [895 [s9.4 [s34 |s18 |sss5 [so0 |s83 [ge2 [s76
[FX_ILT_1h 1 [WES_ILN_1 [794 |725 864 [s71 |s2a |83 [sa3 [87.1 [s16 [s69 |s67 [s7.7 [s81 [s32 |s55 [ss1 [s39 |58 [s04 773 |64 [ss5 [s7a [s78 [s13 [790 [se7 [ss1 |s78 [ges [s7.0
FFX_ILT 20h 1 [FFX_ILN_24h 2 }5_9.5 719 01 667 [356 |11 |1_58 129 836 [s40 [862 835 [s26 |535 [195 [769 |760 836 [720 |579 [723 [s32 [839 791 [609 |oa8 [sas E 3 |8Ls [s07 |74
FFXILT 20h 1 |WESILN 1 B0 [733 [s64 |s75 837 |as9 [349 871 s34 [s69 868 [s71 [s71 |s07 [sab |se1 |sas g1 |796 |49 [sed s 81 [881 [s01 [773 |s75 883 [ss1 [ses 7.0
FFX_IL T 2h_1 [FFX_ILN_2h 2 le92 Jo7.1 117|759 |64 |04 |gz a5 a4 |95 |56 |28 [723 FS7 6.1 782 [770 808 |09 612 |21 |742 [797 [770 |659 |62.4 [78.7 826 830 |95 |724
[FEX LT _2h 1 ESILN 1 776 |23 |sa8 Jse1 [s37 P15 [sal [sao s1s [sao L?a 3 [s38 37 [748 [sie [sas3 Fz.x 28 [768 654 [se1 [s56 872 |se6 |89 [154 [sed |62 'zﬁs 4.6 [34.9
[FEXILT_6h_1 '\F’Z—xu N_6h 2 04 708 [760 [878 [782 736 [e61 |61.4 838 860 |869 815 [795 [808 [s60 [856 [831 [873 [763 [69.1 870 [883 [865 ’3—5.7 l825 [s23 ’8—8.4 887 876 |s68 [s48
FFX_ILT 6h 1 |WESILN_1 785 [72.1 [s64 |s75 [s33 766 |[s45 [s7.2 [800 [s58 [ss6 [87.3 [s7.2 [83.9 [sab [ss0 [s32 [s49 [s01 |745 [876 [s56 [878 [882 |87 [834 [ses (882 [ss4 [873 [s7s6
Average 700 668 [718 775 [734 [533 695 |67.6 |747 781 [77.4 |755 746 [706 |755 769 |51 |758 r7>1.5 les5 [780 786 |95 |789 714 |98 |796 |so1 |95 [789 778




Table S9 - Fl-score (%) performance for the SEQC-WGS-Spike model and two sample-specific network
trained models

NeuSomatic-S NeuSomatic
o < e ¢
4 = A =
= |s |3 |3 |e |3
& |§ |E |& |E |£
Sample A 3 3 7 3 3
SNVs
WGS-NovaSeq 89.9 1914 |90.7 (94.2 [94.7 |94.4
Titration-50%T-30X 77.1 |749 |75.4 |83.1 (82.7 |82.0
Titration-10%T-100X 45.2 |46.0 |46.1 |63.8 |64.4 |62.3
Library-prep-1ng-Nextera 88.5 86.3 86.9 90.3 91.9 91.4
WGS-FFPE-24h (FFPE-normal) 829 |83.7 |81.2 (848 |(86.0 |85.8
WGS-FFPE-24h (Fresh-normal) 81.8 |80.1 |80.8 (84.1 |85.9 [86.2
WES 97.1 |82.7 |97.6 |97.1 |96.4 |97.5
WES-FFPE-24h (FFPE-normal) 86.2 |53.3 |849 |[83.2 [82.7 |87.0
WES-FFPE-24h (Fresh-normal) 86.8 |549 |82.3 (869 [86.3 [86.6
Average 81.7 72.6 80.7 85.3 85.7 85.9
INDELs
WGS-NovaSeq 758 |785 |77.3 |82.0 |81.8 [85.3
Titration-50%T-30X 66.5 |65.0 |68.0 (744 (742 |67.6
Titration-10%T-100X 46.2 |43.1 |45.6 |56.9 |54.2 |56.3
Library-prep-1ng-Nextera 59.8 67.3 67.1 60.2 79.6 78.1
WGS-FFPE-24h (FFPE-normal) 68.6 |66.1 |669 |74.3 (784 |77.6
WGS-FFPE-24h (Fresh-normal) 64.2 |65.7 |64.3 |63.8 (788 |78.6
Average 63.5 64.3 64.9 68.6 74.5 73.9




Table S10 - Computational complexity comparison of different somatic mutation detection algorithms.
CPU time (hours) and maximum memory (GB) are shown for NA12878.BRCA sample with 220x tumor

coverage and 75x normal coverage

Tool CPU time (hours) Maximum Memory (GB)
NeuSomatic 785 44
NeuSomatic-S 153 44
Strelka2 55 1
Lancet 5014 85
MuTect2 168 5
Octopus-hard 7150 24
Octopus-RF 7500 24
MuSE 170 0
SomaticSniper 16 7
VarDict 161 3

* DRAGEN spent 1.4h on FPGA to finish for this sample. Since DRAGEN ran on FPGA and does not use
memory the same way as a CPU the CPU time and maximum memory usage are not comparable with

other techniques.
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