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Figure S1. Outline of evaluation process for the performances of SV detection algorithms.
Simulated data (Sim-A) and real datasets consisting of NA12878 trio, HG00514, and HG002
datasets were used for evaluation of the performance of single algorithm (a) and overlap calls
from pairs of algorithms (b). For real data, Mendelian inheritance errors that were called only for
the child NA12878 but not for the parents NA12891 and NA12892 were counted for each SV
type for each algorithm. The mean precision, recall, and Mendelian error rates from four distinct
NA12878 child datasets derived from different sequencing libraries were determined. For long
read-based algorithms, the mean precision and recall values from three distinct NA12878 long
read datasets were determined. In addition, each SV detection algorithm was also evaluated with
HGO00514 real datasets of short and long reads. The number of algorithms used in each analysis
is indicated in blue. For evaluation for single algorithm, 69 algorithms, containing 2 genotype
calling algorithms, were selected from available 79 algorithms. For evaluation of overlap calls, 51
algorithms out of the 69 algorithms were selected.
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Figure S2. Changes in precision and recall depending on the threshold nhumber of
reads supporting the called SVs for filtering. (a) DELs called using DELLY with the
NA12878 read data. (b) DELs called using forestSV with the NA12878 read data. (¢) INSs
called using BASIL-ANISE with the NA12878 read data. (d) DUPs called using Pindel with
the NA12878 read data. Precision and recall percentages of the called SVs are indicated
with the scales at the left and right sides on the y-axis, respectively, which were plotted
against the minimum number of reads supporting the called SVs, indicated on the x-axis.
As SVs with a lower number of supporting reads than the minimum number of supporting
reads are removed, the minimum number of supporting reads functions as a filtering
classifier to increase precision, despite decreasing recall.
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Figure S3. Precision and recall of DELs called using existing algorithms with the simulated
and the NA12878 real data. DELs were called with the indicated algorithms and the simulated
data (a—-d) and the real data (e-h). DELs were categorized into four sets depending on the size-
ranges; SS: 50-100 bp (a,e), S: 100 bp-1 Kb (b,f), M: 1 Kb—100 Kb (¢,g), L: 100 Kb—1 Mb (d,h).
The precision and recall percentages determined for the respective DEL call sets are indicated
with the scales on the x-axis and y-axis, respectively. For the real data the mean values of the
results obtained with the four NA12878 real datasets (datal to data4) are indicated. Tools
exhibiting a higher precision and a higher recall are placed toward the upper right corner.
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and the NA12878 real data. DUPs were called using the indicated algorithms and the simulated
data (a—c) and the four NA12878 real datasets (d—f). DUPs were categorized into three sets
depending on the size-ranges; S: 50 bp—1 Kb (a,d), M: 1 Kb—100 Kb (b,e), L: 100 Kb—1 Mb (c,f).
The precision and recall percentages are indicated as in Figure S3.
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Figure S5. Precision and recall of INSs and INVs called using existing algorithms with the

simulated and the NA12878 real data. INSs (a,b) and INVs (c,d) were called using the indicated
algorithms and with the simulated (a,c) or the four NA12878 real datasets (three datasets for long
reads) (b,d). The precision and recall percentages are indicated as in Figure S3. The data for real
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Figure S6. Precision and recall of called SVs based on SV calling methods. Precision and recall
of DELs (a,e), DUPs (b,f), INSs (c,g), and INVs (d,h) were determined with the simulated data (a—d)
and real data (e-h) using the algorithms indicated in Table S1 in Additional file 1. For the real data
the mean values of the results obtained with the four (or three) NA12878 real datasets (data1 to
data4) are indicated. The algorithms were categorized by the 10 methods: RP: read pair, RD: read
pair, SR: split read, AS: assembly, LR: long read, RP-RD, RP-SR, RP-AS, RP-RD-SR, and RP-SR-
AS. The hyphenated tools are combinations of RD, RD, SR, and AS. MetaSV was categorized into
the RP-RD-SR method, and the data for BreakSeqg2, which did not meet the criteria for these
methods, was not used. The means of the precision and recall percentages of the algorithms
categorized for each method are indicated with the scales on the x-axis and y-axis, respectively. The
number of tools used for taking the means is indicated in parentheses for each symbol. The standard
errors for precision and recall for each method are indicated with bars in light gray. Methods
exhibiting a higher precision and a higher recall are placed toward the upper right corner.
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Figure S7. Mean precision and Mendelian inheritance error rate for SV detection algorithms.
Mean precision and Mendelian inheritance error rates (MIER) of SV detection algorithms were

determined for the different SV types, DEL (a), DUP (b), INS (¢), and INV (d), using four sets of

NA12878 real data. MIER is the percentage of Mendelian inheritance errors, which are the number

of sites called only for NA12878 but not for the parents NA12891 and NA12892, in the number of the

calls for the respective SV type. The mean precision and 100 — MIER are indicated with blue and

orange bars, respectively. The algorithms were categorized according to the methods used to detect
SV signals (RP: read pairs, SR: split reads, RD: read depth, AS: assembly, LR: long reads, and CB:

their combined methods). The numerical data, including those for the other SV categories, are

presented in Tables S6—S10 in Additional file 3.
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Figure S8. SV type-specificity of SV detection algorithms, determined with the HG00514
real data. Precision and recall of DELs, DUPs, and INSs were determined with the HG00514
real data. Modified F-measures (the combined statistics for precision and recall (see Methods
for details)), are shown for the algorithms indicated with blue (for DEL), red (for DUP), and
orange (for INS) bars. The algorithms were categorized according to the methods used to
detect SV signals (RP: read pairs, SR: split reads, RD: read depth, AS: assembly, LR: long
reads) and their combined methods (RP-SR, RP-RD, RP-AS, RP-SR-AS, and RP-SR-RD).
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combined statistics for precision and recall) are shown for the algorithms indicated with orange

(for S: 100 bp—1 Kb). blue (for M: 1 Kb—100 Kb), and red (for L: 100 Kb—1 Mb) bars. The
algorithms were categorized according to the methods used to detect SV signals, as in Figure

Figure S9. Size range-specificity of SV detection algorithms for DELs and DUPs,
determined with the HG00514 real data. Precision and recall of each size range of DELs (a,b)
and DUPs (c,d) were determined with the HG00514 real data. Modified F-measures (the

S8.
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Figure S10. Precision and recall of DELs called using existing algorithms with the
HGO00514 real data. DELs were called with the indicated algorithms and the HG00514 real data.
DELs were categorized into four sets depending on the size-ranges; SS: 50-100 bp (a), S: 100
bp-1 Kb (b), M: 1 Kb—100 Kb (c¢), L: 100 Kb—1 Mb (d). The precision and recall percentages are

indicated as in Figure S3.
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Figure S11. Precision and recall of DUPs and INSs called using existing algorithms with
the HG00514 real data. DUPs (a—c) and INSs (d) were called using the indicated algorithms and
the HG00514 real data. DUPs were categorized into three sets depending on the size-ranges; S:
50 bp—1 Kb (a), M: 1 Kb—100 Kb (b), L: 100 Kb—1 Mb (¢). The precision and recall percentages

are indicated as in Figure S3.
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Figure S12. Spearman’s rank correlation of SV calling accuracy between the datasets.
Spearman’s rank correlation coefficients were determined with the F-measures calculated with
precision and recall values from pairs of datasets, which included the evaluation results for 23~45
algorithms for each SV type. The Spearman’s rank correlation coefficients for DEL (a), DUP (b), INS
(c), and INV (d) were determined with the pairs of the Sim-A data, NA12878 real data-1, NA12878
real data-2, NA12878 real data-3, NA12878 real data-4, and HG00514 real datasets, which are
indicated at the left side and the upper panel. The levels of the Spearman’s rank correlation
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Figure S14. Precision and recall of genotypes called with the simulated data. The genotypes of
DEL (a), DUP (b), INS (c), and INV (d) were called using the indicated algorithms with the simulated
data. Precision was calculated by dividing the number of correctly called genotypes with the number
of true positive calls with genotyped information and recall was calculated by dividing the number of
correctly called genotypes with the total number of the corresponding reference SVs. The precision
and recall determined for each respective SV type are indicated with the scales on the x-axis and y-
axis, respectively.
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Figure S15. Recall and precision of SVs commonly called between a pair of SV detection algorithms for the DEL-SS category. DELs in the
small size-range (50 bp-100 bp), called using the indicated algorithms, were filtered with the minimum number of reads supporting the called SVs,
indicated with the suffix number of the algorithm name. The DELs overlapping between the filtered SV sets from a pair of the indicated algorithms
were selected, and the recall and precision of the selected DELs were determined. Recall (%) and precision (%) are presented with an intervening
slash, and the recall/precision values for the simulated and real data are indicated in the upper and lower lines of each cell, respectively. The
values for the real data are the mean of the values determined with four different NA12878 datasets. The recall/precision values for each individual
algorithm are indicated with blue letters and white background. The data contained in the top 20th percentile of the combined precision scores for
the simulated and real data are highlighted with a red background, and the next data contained in the top 21st—50th percentile of the combined
precision scores are shown with a pale red background.
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11.0/99.5 30.4/99.4 23.1/100
22/932 8.9/88.8 5.2/96.7
14.9/100 23.1/100 43.6/95.1
1.9/09.1 52/96.7 8.8/82.8
25.1/100 23.0/99.7 384.1/100
6.7/98.6 6.0/97.3 5.6/99.4
7.8/100 9.3/100 16.7/99.0
0.9/99.6 2.4/66.9 2.2/94.0
29.5/100 29.6/99.8 44.5/99.8
8.0/97.9 8.4/95.1 8.1/97.8
24.2/100 28.4/100 43.0/98.9
4.5/99.1 8.2/954 8.1/96.1
27.8/100 29.7/99.8 42.3/99.8
7.4/98.3 6.7/95.9 6.2/98.7
27.6/100 27.3/100 43.1/100
7.7/97.9 7.2/96.5 6.9/99.2
23.3/100 26.7/99.8 39.4/100
5.1/99.3 7.2/97.6 6.4/99.3
21.2/100 24.0/99.7 35.7/99.8
3.5/98.9 5.6/96.8 5.1/98.7
20.6/100 25.6/100 39.6/99.8
3.3/99.8 6.5/98.5 6.0/99.9
26.4/99.8 26.3/99.8 40.4/99.7
4.9/99.1 5.2/95.4 5.4/96.0
26.6/100 26.4/99.8 40.6/99.8
3.7/74.3 3.9/72.4 4.0/72.4
28.5/100 27.2/99.8 42.0/100
7.8/97.9 7.0/95.9 6.6/99.2
21.9/100 18.6/99.7 381.3/100
4.3/96.2 5.8/97.0 '5.4/99.0
26.8/100 27.9/100 41.7/99.8
4.7/99.0 5.3/96.4 5.3/96.8
25.6/100 22.9/100 34.1/100
2.8/97.6 1.9/97.8 2.0/99.7
27.7/99.6 26.8/99.6 40.0/100:
6.4/98.4 6.5/97.4 6.1/99.1
29.5/100 29.1/99.8 43.0/99.7
8.1/97.5 7.6/94.9 7.2/98.7
17.3/100 18.8/99.7 26.1/100
3.9/97.6 4.6/95.0 4.5/99.4
14.9/100 21.3/100 30.9/98.6
2.4/99.1 5.8/94.6 5.9/98.6
28.9/100 26.4/99.8 40.0/100
6.6/98.4 7.8/98.6 7.4/99.0
13.5/100 28.9/99.6 27.8/99.8
3.0/74.3 8.3/69.2 6.6/70.2
25.1/99.7 25.8/100 37.3/100
5.4/99.5 6.5/97.7 6.0/99.6

49.5/99.5
9.7/98.0
55.7/99.9
17.8/97.8
60.0/99.7
16.8/98.0
25.1/100
6.7/98.6
23.0/99.7
6.0/97.3
34.1/100
5.6/99.4
67.8/99.2
27.2/89.6
17.6/100
3.0/98.9
66.5/99.8
24.4/96.4
55.2/99.9
13.4/98.6
61.1/99.8
21.1/97.4
61.1/99.9
23.7/95.7
54.5/99.8
17.2/98.8
46.2/99.7
9.5/99.6
48.4/99.8
9.5/98.7
59.5/99.9
156.5/97.7
59.6/100
11.8/73.3
64.4/99.8
23.6/95.7
51.3/99.7
13.5/94.5
61.4/100
15.1/97.9
55.6/100
6.7/97.1
61.1/99.8
17.5/98.5
66.1/99.8
24.4/95.4
38.1/99.8
10.9/97.5
32.8/99.8
9.3/99.1
64.1/99.8
19.1/97.7
28.2/99.8
8.2/74.4
55.5/99.9
14.8/99.4

26.2/91.6
4.9/92.1
17.6/99.7
2.5/98.2
21.9/99.7
3.2/93.2
7.8/100
0.9/99.6
9.3/100
2.4/66.9
16.7/99.0
2.2/94.0
17.6/100
3.0/98.9
21.8/54.0
8.0/28.0
20.4/99.7
4.1/95.8
20.3/99.4
3.8/93.2
18.3/98.8
2.6/98.5
19.6/100
3.5/97.1
18.4/100
2.8/98.9
15.5/100
2.2/98.4
18.2/99.1
2.3/99.4
19.6/99.4
2.7/93.9
18.9/99.7
2.0/71.9
19.2/100
3.2/99.1
14.8/100
2.5/98.9
19.5/99.7
2.7/95.4
15.6/100
1.1/08.7
18.3/100
2.6/99.1
20.2/99.7
3.5/96.4
11.3/100
2.4/98.6
13.4/100
2.6/96.6
19.1/99.7
3.4/99.4
14.6/82.5
7.9/68.9
17.3/99.1
2.5/98.1

62.3/99.7
13.3/95.0
67.6/99.9
21.6/97.2
77.4/99.8
22.0/96.4
29.5/100
8.0/97.9
29.6/99.8
8.4/95.1

44.5/99.8
8.1/97.8
66.5/99.8
24.4/96.4
20.4/99.7
4.1/95.8
88.0/97.9
34.7/187.9
70.2/99.6
19.3/95.5
75.8/99.5
25.7/94.2
77.4/99.8
28.9/95.5
67.4/99.8
21.2/98.0
57.8/99.7
12.0/98.9
59.2/99.9
12.0/98.7
76.9/99.6
19.4/97.3
77.5/99.7
14.7/73.0
79.5/99.8
28.6/95.4
61.6/99.7
16.9/95.0
79.2/99.7
18.9/97.1
65.1/100
8.3/95.2
74.7/99.7
21.4/97.8
83.8/99.6
30.5/93.3
47.8/99.8
14.4/97 1
39.4/99.7
12.9/98.4
78.6/99.8
23.4/96.6
35.9/99.5
11.5/71.2
66.1/100
17.8/98.9

60.8/99.1
13.3/93.3
55.3/100
12.6/97.2
67.6/99.8
16.1/93.3
24.2/100
4.5/99.1
28.4/100
8.2/95.4
43.0/98.9
8.1/96.1
55.2/99.9
13.4/98.6
20.3/99.4
3.8/93.2
70.2/99.6
19.3/95.5
71.9/95.8
21.1/86.1
64.6/99.9
14.1/97.4
64.4/99.9
16.9/97.7
60.2/100
14.0/98.1
53.8/99.9
10.9/98.9
57.4/99.9
11.7/99.0
63.8/99.6
13.0/96.0
64.5/99.7
9.7/72.4
65.9/100
15.7/98.2
50.6/99.8
12.5/96.7
66.4/99.9
12.5/96.6
53.8/100
4.1/99.4
62.3/100
13.8/99.0
68.5/99.8
16.7/97.4
43.1/100
10.4/98.0
38.9/99.2
12.0/97.5
63.8/100
16.7/99.3
34.5/99.7
11.2/70.2
60.4/99.4
13.5/99.0

58.6/99.7
10.7/95.4
61.4/99.9
18.6/98.0
68.0/99.8
16.8/98.8
27.8/100
7.4/98.3
29.7/99.8
6.7/95.9
42.3/99.8
6.2/98.7
61.1/99.8
21.1/97.4
18.3/98.8
2.6/98.5
75.8/99.5
25.7/94.2
64.6/99.9
14.1/97.4
76.5/99.2
26.2/90.3
69.7/99.8
24.2/96.9
62.1/99.8
18.4/98.8
53.7/99.8
10.4/99.4
55.6/99.9
10.4/99.2
67.3/99.8
15.2/98.8
67.6/99.8
11.4/74.2
72.3/99.8
24.0/96.5
54.0/99.7
12.5/98.2
69.9/99.9
14.6/98.9
62.4/100
7.7/94.6
68.2/99.8
18.6/98.2
74.4/99.6
25.3/92.5
44.3/99.8
11.9/97.9
38.3/100
10.1/99.1
70.9/99.8
20.5/97.7
35.7/99.4
8.9/71.0
63.5/99.9
16.5/99.3

57.3/99.8 54.6/99.8
11.5/96.7 11.0/96.1
62.5/99.4 56.2/99.9
20.7/97.0 16.1/98.7
69.4/99.7 63.0/99.8
19.3/96.7 15.8/98.7
27.6/100 23.3/100
7.7/97.9 5.1/99.3
27.3/100 26.7/99.8
7.2/96.5 7.2/97.6
43.1/100 39.4/100
6.9/99.2 6.4/99.3
61.1/99.9 54.5/99.8
23.7/95.7 17.2/98.8
19.6/100 18.4/100
3.5/97.1 |2.8/98.9
77.4/99.8 67.4/99.8
28.9/95.5 21.2/98.0
64.4/99.9 60.2/100
15.9/97.7 14.0/98.1
69.7/99.8 62.1/99.8
24.2/96.9 18.4/98.8
79.6/94.4 62.5/99.7
32.5/78.9 19.9/98.3
62.5/99.7 67.8/99.6
19.9/98.3 21.4/96.5
53.6/99.7 49.0/99.7
11.1/99.1 10.1/99.4
55.0/99.9 51.7/99.9
11.1/98.7 10.6/99.3
70.5/99.0 60.5/100
17.8/96.0 13.3/99.2
70.7/98.9 60.9/100
13.6/72.5 10.0/74.4
73.4/99.4 64.1/99.8
27.7/94.7 19.8/98.2
56.8/98.8 50.6/99.6
16.6/88.8 12.7/94.9
72.5/99.2 62.4/100
17.3/96.6 12.9/99.2
60.6/100 54.9/100
8.0/97.6 ' 6.0/99.2
69.1/99.2 62.1/99.7
20.6/97.5 16.7/98.9
76.5/98.6 66.2/99.7
29.5/92.6 20.5/98.0
43.3/100 38.4/99.8
13.3/97.1 10.4/98.2
38.5/99.8 36.6/100
11.2/98.3 10.1/98.8
72.1/99.5 63.7/99.8
22.5/97.0 18.5/98.5
33.1/100 32.2/99.6
10.0/72.9 9.6/74.4
61.6/99.9 57.2/100
16.8/99.2 14.9/99.2

47.9/99.7
9.0/99.0
47.5/99.5
9.2/99.2
54.2/99.4
9.7/99.1
21.2/100
3.5/98.9
24.0/99.7
5.6/96.8
35.7/99.8
5.1/98.7
46.2/99.7
9.5/99.6
15.5/100
2.2/98.4
57.8/99.7
12.0/98.9
53.8/99.9
10.9/98.9
53.7/99.8
10.4/99.4
53.6/99.7
11.1/99.1
49.0/99.7
10.1/99.4
58.2/97.3
12.3/91.9
46.4/99.8
8.6/99.9
52.1/99.8
7.7/99.4
52.5/99.7
5.7/74.5
55.4/99.8
11.1/99.3
42.0/99.7
8.3/99.1
53.9/99.9
7.3/99.0
47.4100
3.0/98.6
53.0/99.5
10.4/98.9
57.0/99.4
11.8/98.8
35.5/99.8
7.0/98.4
31.5/100
7.3/98.8
54.7/99.5
12.3/99.3
28.7/99.4
7.8/74.1
51.5/100
10.3/99.4

54.7/99.7
10.9/97.8
47.8/99.8
9.1/99.4
56.3/99.9
9.8/98.0
20.6/100
3.3/99.8
25.6/100
6.5/98.5
39.6/99.8
6.0/99.9
48.4/99.8
9.5/98.7
18.2/99.1
2.3/99.4
59.2/99.9
12.0/98.7
57.4/99.9
11.7/99.0
55.6/99.9
10.4/99.2
55.0/99.9
11.1/98.7
51.7/99.9
10.6/99.3
46.4/99.8
8.6/99.9
59.4/99.7
12.1/97.7
53.1/99.9
7.6/99.5
53.3/99.8
5.7/74.4
58.8/99.9
11.9/98.6
43.6/99.8
9.0/95.9
55.2/99.9
7.3/99.4
47.7100
2.9/99.3
53.7/99.9
10.5/99.8
58.2/99.9
11.6/99.3
37.3/100
7.0/98.3
34.6/100
8.0/99.7
55.4/99.9
12.7/99.7
31.2/99.8
9.0/74.6
52.6/99.9
10.5/99.8

56.1/99.5
8.2/95.4
61.7/99.5
15.0/98.1
72.1/99.7
17.8/93.0
26.4/99.8
4.9/99.1
26.3/99.8
5.2/95.4
40.4/99.7
5.4/96.0
59.5/99.9
15.5/97.7
19.6/99.4
2.7/93.9
76.9/99.6
19.4/97.3
63.8/99.6
13.0/96.0
67.3/99.8
15.2/98.8
70.5/99.0
17.8/96.0
60.5/100
13.3/99.2
52.1/99.8
7.7/99.4
53.1/99.9
7.6/99.5
83.3/92.3
28.8/72.3
82.8/94.2
27.3/81.0
71.3/99.7
18.0/97.0
57.5/99.8
13.7/95.2
81.1/96.3
25.6/81.2
58.6/100
4.8/99.2
67.8/99.6
14.0/98.5
76.6/99.5
19.1/95.8
41.4/100
10.1/97.8
35.9/99.8
9.9/97.0
70.2/99.8
14.0/98.8
31.4/98.2
6.9/94.2
58.8/100
11.6/99.6

56.5/99.7
6.1/72.1
62.1/99.5
11.3/73.6
73.1/99.6
13.6/70.0
26.6/100
3.7/74.3
26.4/99.8
3.9/72.4
40.6/99.8
4.0/72.4
59.6/100
11.8/73.3
18.9/99.7
2.071.9
77.5/99.7
14.7/73.0
64.5/99.7
9.7/72.4
67.6/99.8
11.4/74.2
70.7/98.9
13.6/72.5
60.9/100
10.0/74.4
52.5/99.7
5.7/74.5
53.3/99.8
5.7/74.4
82.8/94.2
27.3/81.0
84.4/92.5
29.4/78.4
71.7/99.5
13.6/72.7
58.1/99.2
10.5/71.3
81.9/96.1
26.3/81.9
59.1/99.9
3.7/74.4
67.9/99.2
10.6/73.8
76.8/98.9
14.5/72.5
41.8/99.6
7.6/73.3
36.2/99.8
7.5/73.2
70.7/99.2
14.1/98.8
31.9/99.1
5.2/70.7
59.4/99.7
8.7/74.6

58.2/99.8
11.3/94.7
64.4/99.7
20.8/97.5
70.9/99.6
19.4/96.1
28.5/100
7.8/97.9
27.2/99.8
7.0/95.9
42.0/100
6.6/99.2
64.4/99.8
23.6/95.7
19.2/100
3.2/99.1
79.5/99.8
28.6/95.4
65.9/100
15.7/98.2
72.3/99.8
24.0/96.5
73.4/99.4
27.7/94.7
64.1/99.8
19.8/98.2
55.4/99.8
11.1/99.3
58.8/99.9
11.9/98.6
71.3/99.7
18.0/97.0
71.7/99.5
13.6/72.7
80.6/93.3
31.9/59.3
59.8/98.0
17.0/78.9
73.7/99.7
17.4/96.0
63.7/100
8.0/95.7
71.5/99.5
20.8/97.4
78.7/99.4
29.1/89.0
45.4/99.8
13.2/97.2
37.4/100
10.7/98.9
75.2/99.5
22.8/94.5
33.0/99.6
9.8/74.1
64.4/99.7
17.0/97.5

43.8/99.7
9.2/86.3
51.4/99.7
13.2/95.2
56.7/99.3
13.8/91.0
21.9/100
4.3/96.2
18.6/99.7
5.8/97.0
31.3/100
5.4/99.0
51.3/99.7
13.5/94.5
14.8/100
2.5/98.9
61.6/99.7
16.9/95.0
50.6/99.8
12.5/96.7
54.0/99.7
12.5/98.2
56.8/98.8
16.6/88.8
50.6/99.6
12.7/94.9
42.0/99.7
8.3/99.1
43.6/99.8
9.0/95.9
57.5/99.8
13.7/95.2
58.1/99.2
10.5/71.3
59.8/98.0
17.0/78.9
64.7/84.6
20.5/60.4
59.1/99.7
13.3/94.6
48.3/100
4.1/97.3
55.5/99.8
13.7/96.7
61.0/98.8
17.4/84.9
33.2/99.8
8.9/95.4
29.7/99.8
8.8/98.9
58.1/99.3
18.0/93.6
23.5/99.7
8.3/71.7
48.3/99.6
11.4/94.6

58.3/99.7
7.9/96.2
63.5/99.6
14.5/98.2
74.4/99.7
17.2/93.6
26.8/100
4.7/99.0
27.91100
5.3/96.4
41.7/99.8
5.3/96.8
61.4/100
15.1/97.9
19.5/99.7
2.7/95.4
79.2/99.7
18.9/97.1
66.4/99.9
12.5/96.6
69.9/99.9
14.6/98.9
72.5/99.2
17.3/96.6
62.4/100
12.9/99.2
53.9/99.9
7.3/99.0
55.2/99.9
7.3/99.4
81.1/96.3
25.6/81.2
81.9/96.1
26.3/81.9
73.7/99.7
17.4/96.0
59.1/99.7
13.3/94.6
85.5/95.5
27.9/77.8
60.4/100
4.8/99.1
69.5/99.7
13.6/98.5
78.4/99.7
18.5/96.2
43.2/100
9.7/97.8
37.5/100
9.6/97.4
72.4/99.7
13.5/98.4
33.6/99.5
6.8/94.5
61.0/100
11.0/99.4

48.3/99.8
2.8/99.0
54.7/100
6.4/98.6
57.7/100
4.7/99.1
25.6/100
2.8/97.6
22.9/100
1.9/97.8
34.1/100
2.0/99.7
55.6/100
6.7/971
15.6/100
1.1/98.7
65.1/100
8.3/95.2
53.8/100
4.1/99.4
62.4/100
7.7/94.6
60.6/100
8.0/97.6
54.9/100
6.0/99.2
47.41100
3.0/98.6
47.7100
2.9/99.3
58.6/100
4.8/99.2
59.1/99.9
3.7/74.4
63.7/100
8.0/95.7
48.3/100
4.1/97.3
60.4/100
4.8/99.1
65.3/89.3
8.5/77.2
60.1/100
6.4/98.6
64.8/99.9
8.3/94.0
37.9/99.4
3.8/96.9
33.3/99.5
3.0/97.2
64.3/100
6.7/97.2
28.1/100
2.2/74.7
57.0/99.9
5.1/98.8

55.7/99.8
10.4/98.9
64.0/99.6
16.9/97.6
67.3/99.6
15.6/98.5
27.7/99.6
6.4/98.4
26.8/99.6
6.5/97.4
40.0/100
6.1/99.1
61.1/99.8
17.5/98.5
18.3/100
2.6/99.1
74.7/99.7
21.4/97.8
62.3/100
13.8/99.0
68.2/99.8
18.6/98.2
69.1/99.2
20.6/97.5
62.1/99.7
16.7/98.9
53.0/99.5
10.4/98.9
53.7/99.9
10.5/99.8
67.8/99.6
14.0/98.5
67.9/99.2
10.6/73.8
71.5/99.5
20.8/97.4
55.5/99.8
13.7/96.7
69.5/99.7
13.6/98.5
60.1/100
6.4/98.6
76.4/98.3
22.3/90.8
75.0/99.3
21.5/96.4
42.5/99.8
10.8/98.7
36.8/100
9.9/99.5
71.5/99.5
19.7/97.9
32.6/99.8
9.0/73.1
61.2/100
14.8/99.3

60.9/99.7
12.1/95.8
67.9/99.4
21.7/95.5
75.8/99.6
20.3/96.0
29.5/100
8.1/97.5
29.1/99.8
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Figure S16. Recall and precision of SVs commonly called between a pair of SV detection algorithms for the DEL-S category.
short size-range (100 bp-1 Kb), called using the indicated algorithms, were filtered with the minimum number of reads supporting the called SVs,
indicated with the suffix number of the algorithm name. The DELs overlapping between the filtered SV sets from a pair of the indicated algorithms
were selected, and the recall and precision of the selected DELs were determined. Recall and precision percentages are presented as in Figure
S15. The data contained in the top 20th percentile of the combined precision scores for the simulated and real data are highlighted with a red
background, and the next data contained in the top 21st-50th percentile of the combined precision scores are shown with a pale red background.
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14.2/93.6 9.0/99.9 16.1/96.7 16.5/95.8 |3.8/100. 3.9/98.5 17.6/93.7 12.2/99.7 11.7/98.5 12.0/99.8 17.7/90.1 15.4/93.3 14.7/95.8 16.2/95.9 14.2/97.5 14.6/94.0 14.3/96.0 11.7/98.8 10.6/97.5 9.4/98.2 3.3/74.9 |8.1/99.4 8.3/84.8 5.8/96.1 11.6/95.4 |7.8/99.5 5.6/98.3 10.4/98.5 12.4/97.4 12.7/96.9 11.9/94.8 9.8/99.5 16.1/95.8 |11.5/08.9 12.8/99.4 17.1/93.8 13.9/97.1 10.4/98.9
13.3/86.7 70.0/96.4 89.3/99.7 82.0/99.9 40:8/99:6 35.4/100 92.8/99.5 [7910/99.7 73.4/99.7 67.5/94.0 18.6/99.1 93.4/99.4 93.0/99.5 90.3/94.3 88.7/99.9 91.6/99.5 90.2/99.8 81.7/99.7 84.0/99.8 67.4/98.1 13.3/100 69.8/98.0 67.4/99.7 45.4/99.6 71.2/91.9 83.3/99.7 73.7/99.7 86.3/99.9 91.9/99.6 77.0/99.8 87.0/93.2 [7310/99:8| 89.3/93.6 89.2/99.9 [7EFM00’ 92.9/99.5 35.8/97.5 84.9/99.9
13.2/79.9 12.8100 22.5/95.6 22.7/94.6 5.4/99.5 5.9/98.3 24.7/91.6 16.3/99.7 16.3/97.8 15.5/99.1 15.4/93.3 24.9/91.0 23.8/94.3 22.9/94.6 22.8/96.7 23.9/92.9 23.2/95.1 18.8/98.6 17.2/97.3 14.7/97.9 5.1/74.8 13.5/99.0 12.3/77.0 7.9/91.0 15.9/94.3 11.9/98.2 9.7/97.4 16.9/97.5 20.4/95.4 20.6/96.3 16.8/92.7 [15.0/99.4 22.7/93.8 16.3/97.6 18.3/98.8 24.6/92.2 18.9/94.8 17.5/98.3
6.5/94.4 70.0/96.2 89.0/99.7 82.5/100 40:4/99:6 35.6/100 93.5/99.7 [79:2/9913 73.4/99.7 64.7/95.6 18.2/100 93.0/99.5 94.4/99.2 92.3/98.6 88.5/99.9 91.3/99.4 90.5/99.7 B116/9917 85.1/99.6 68.0/98.5 13.0/100 71.2/98.8 68.3/99.8 45.9/99.6 73.1/96.6 83.8/99.7 73.9/99.6 87.3/99.9 93.1/99.7 77.1/99.8 90.6/98.8 [72:8/00] 91.6/98.2 90.1/99.8 [76:4/100' 93.9/99.5 36.0/99.5 85.0/100
12.3/86.2 13.4/99.9 25.0/95.2 25.2/95.4 | 5.2/100, 6.7/95.3 27.8/93.1 18.6/99.6 18.6/96.8 15.9/99.1 14.7/95.8 23.8/94.3 28.6/90.4 25.3/95.6 25.4/97.4 26.4/92.9 25.8/94.9 20.8/98.9 18.9/97.7 14.7/98.1 6.0/74.6 15.4/99.1 125/90.2 8.6/95.0 18.2/95.2 13.3/98.6 11.0/95.5 19.5/96.8 23.8/95.2 22.9/96.5 18.2/93.7 16.7/99.5 25.0/94.6 17.5/97.9 20.3/99.1 28.3/91.6 20.6/95.8 19.7/98.0
Hydra 72.2/53.8 70:3/9910 87.2/91.9 81.4/61.5 51.2/95.5 35.1/98.9 92.5/98.7 78.8/98.3 72.2/98.6 65.2/63.8 18.6/97.5 90.3/94.3 92.3/98.6 72.8/31.9 10.3/97.8 11.0/96.0 9.8/97.7 7.0/93.8 8.8/83.3 10.6/74.1 2.0/100 30.9/71.4 8.1/91.3 4.1/88.5 55.4/46.3 11.2/854 6.3/0.0 8.5/0.9 11.3/89.6 8.3/99.0 70.2/53.1 7.6/80.4 72.2/32.7 10.6/92.6 54.2/98.6 51.2/94.6 30.1/65.5 8.8/92.7
25.8/89.7 13.0/99.8 23.9/95.3 24.9/88.7 6.2/99.4 6.0/99.1 26.2/92.3 17.8/98.8 17.5/98.7 18.7/97.7 16.2/95.9 22.9/94.6 25.3/95.6 28.0/77.9 11.3/93.1 11.8/79.2 12.0/86.4 9.3/88.7 9.0/87.7 9.0/94.8 0.9/70.4 8.8/90.9 7.9/59.0 5.5/67.6 17.3/88.8 56/94.3 4.8/70.7 8.3/90.4 105/75.0 10.8/84.1 17.3/88.9 8.0/91.3 26.0/82.0 10.9/95.9 14.0/96.3 17.3/85.6 18.6/90.3 8.6/94.9

mj

5.6/97.3 68.7/96.6 85.8/100 78.1/100 39.3/99.6 34.2/100 88.4/99.9 77.7/99.8 70.2/99.8 63.4/96.2 17.6/99.5 88.7/99.9 88.5/99.9 10.3/97.8 88.7/99.9 87.7/99.9 87.0/100 79.0/99.9 80.8/99.8 65.4/98.6 12.6/100 68.4/98.7 64.4/100 43.2/100 70.1/97.3 [79.4/99.8 |70.8/100 |82.5/100 87.3/100 73.4/100 85.3/98.8 72.1/99.7 86.8/98.7 [84.9/100 |74.6/100' 88.3/99.9 34.2/100 [81.6/100
11.5/90.1 12.9/100 24.1/97.8 23.9/97.1 |5.0/99.7 |6.2/99.0 25.8/96.1 17.8/99.3 17.5/99.0 15.1/98.6 14.2/97.5 22.8/96.7 25.4/97.4 11.3/93.1 26.2/95.9 25.0/96.9 24.3/97.6 20.5/99.3 18.0/98.8 14.1/99.2 5.7/74.8 14.5/99.0 11.7/73.4 7.9/97.1 17.7/96.8 12.3/99.2 10.1/99.1 18.1/98.8 21.7/98.3 21.8/98.3 16.7/96.1 16.2/99.3 23.8/97.1 16.4/98.9 19.1/98.4 26.0/96.2 19.7/97.6 18.9/99.1
6.2/93.1 68.7/95.9 89.2/99.7 80.5/100 89.1/99.6 34.8/100 91.3/99.6 77.7/99.3 73.2/99.6 63.2/95.6 17.8/99.1 91.6/99.5 91.3/99.4 11.0/96.0 87.7/99.9 91.7/99.5 89.3/99.8 80.9/99.7 82.8/99.6 67.4/98.6 13.2/100 69.1/98.7 66.6/99.7 44.3/99.6 71.4/96.5 82.3/99.7 73.4/99.6 85.3/99.9 90.4/99.7 76.0/99.7 88.0/98.6 72.8/99.7 89.2/98.1 88.0/99.8 |74.5/100 91.1/99.5 35.5/99.5 84.5/100

11.7/76.3 13.1/99.8 25.6/94.8 24.6/94.9 6.2/99.5 6.7/95.7 27.3/92.2 [18.1/99.3 18.5/97.0 15.4/98.7 14.6/94.0 23.9/92.9 26.4/92.9 11.8/79.2 25.0/96.9 27.7/90.6 25.9/95.0 20.8/98.9 18.9/98.0 14.7/97.8 5.9/74.7 14.9/99.2 12.0/82.3 8.0/94.4 17.7/94.8 12.9/98.4 11.2/95.5 18.9/97.5 22.9/95.4 22.6/96.7 17.3/93.1 16.6/98.9 24.3/94.9 17.0/98.1 19.8/98.4 27.4/91.4 20.1/96.0 19.7/97.9
5.4/98.6 69.4/96.0 87.3/99.8 79.5/100 89.7/99.6 34.8/100 90.3/99.9 78.1/99.3 71.5/99.8 63.8/95.7 17.7/100 90.2/99.8 90.5/99.7 9.8/97.7 87.0/100 89.3/99.8 91.0/99.6 80.3/99.8 82.3/99.7 66.4/98.6 12.6/100 69.3/98.9 66.3/100 44.2/99.8 70.7/96.9 [81.8/99.7 72.4/99.7 84.7/99.9 89.7/99.9 75.0/100 87.2/98.8 '72.4/100 88.6/98.6 87.0/99.9 |75.4/100 90.5/99.8 35.2/100 [83.3/100

11.8/86.9 13.3/99.9 24.4/96.0 23.9/96.2 5.2/99.5 6.6/96.8 26.4/94.1 [17.9/99.9 18.0/97.6 15.8/99.3 14.3/96.0 23.2/95.1 25.8/94.9 12.0/86.4 24.3/97.6 25.9/95.0 27.0/93.3 20.3/98.8 18.3/98.0 14.5/98.1 5.7/74.7 14.5/99.3 12.0/83.9 8.2/95.6 17.4/96.2 12.3/99.2 10.9/96.7 18.7/97.1 22.4/96.5 22.3/96.8 16.9/94.7 16.0/99.5 24.0/95.6 16.9/98.3 19.7/98.8 26.7/93.4 19.6/97.0 19.1/98.5
MATCHCLIP:4 4.2/93.2 64.2/96.0 [79.7/99.8 [73.0/99.5 35.3/99.5 31.0/100 81.4/99.8 71.6/99.6 66.8/99.7 58.3/95.9 15.8/99.5 81.7/99.7 81.6/99.7 7.0/93.8 79.0/99.9 80.9/99.7 80.3/99.8 82.2/99.3 75.1/99.2 60.5/98.6 12.6/100 64.4/98.5 59.3/99.3 40.8/99.0 65.7/96.7 [74.6/99.7 |67.1/99.8 77.5/99.5 81.2/99.4 67.9/99.8 79.0/98.4 67.2/99.8 80.3/98.0 [79.4/99.5 68.8/100 81.8/99.3 31.9/99.2 |76.3/100
9.2/84.8 10.8/100 |20.1/99.2 20.1/99.3 4.3/99.4 4.9/99.8 21.3/98.5 14.2/99.9 15.9/99.8 12.3/99.1 11.7/98.8 18.8/98.6 20.8/98.9 9.3/88.7 20.5/99.3 20.8/98.9 20.3/98.8 21.5/98.5 15.6/99.6 12.1/99.6 5.0/74.8 11.5/99.4 10.2/84.6 6.9/97.4 15.3/98.5 11.0/99.7 9.0/99.9 15.7/99.5 18.4/99.2 18.5/98.9 13.3/98.3 13.6/99.8 20.2/98.4 14.3/99.6 15.4/99.4 21.3/98.6 16.9/99.1 16.4/99.5

5.2/86.0 64.8/94.8 81.0/99.8 75.7/97.8 38.3/97.6 33.5/99.7 85.0/99.5 73.0/98.5 68.4/99.6 59.8/95.2 16.6/99.5 84.0/99.8 85.1/99.6 8.8/83.3 [80.8/99.8 82.8/99.6 82.3/99.7 75.1/99.2 87.0/94.0 63.2/98.7 11.7/100 65.7/97.8 63.3/98.0 41.2/98.1 67.4/95.3 [77.4/99.1 70.6/98.8 82.7/98.2 86.3/98.0 71.4/99.8 83.4/96.3 |67.2/100" 84.6/96.4 84.3/98.0 |71.5/100 86.6/97.2 33.8/98.2 [80.6/99.:8

9.1/86.7 9.5/99.7 18.2/98.4 18.0/96.5 4.0/99.8 5.8/98.6 19.4/97.1 13.1/99.8 14.8/98.7 11.4/99.3 10.6/97.5 17.2/97.3 18.9/97.7 9.0/87.7 [18.0/98.8 18.9/98.0 18.3/98.0 15.6/99.6 20.1/94.3 11.2/99.6 3.8/74.9 10.2/99.3 9.9/73.1 5.4/96.7 12.9/97.5 9.0/99.5 9.8/98.8 16.1/97.9 18.7/97.6 16.6/98.5 13.0/95.8 12.4/99.8 17.8/96.9 14.4/97.8 13.8/99.8 19.5/96.4 14.7/98.2 |16.6/99.3

MetaS! 7.6/68.2 57.7/94.7 65.7/98.0 58.5/98.7 40.1/94.7 26.2/98.7 68.1/98.8 59.6/97.8 53.5/98.4 48.2/90.4 11.6/96.8 67.4/98.1 68.0/98.5 10.6/74.1 65.4/98.6 67.4/98.6 66.4/98.6 60.5/98.6 63.2/98.7 67.0/94.9 1.9/100 51.5/98.6 63.4/99.6 31.9/99.7 51.8/93.0 60.0/99.4 |53.4/100 62.3/99.8 65.7/99.6 51.8/99.7 65.0/96.6 53.2/100 65.4/96.1 |64.2/99.8 60.0/99.7 66.4/99.6 26.5/97.1 [61.8/99.8
9.1/95.1 9.4/99.6 14.4/98.1 14.3/98.9 6.0/98.9 8.7/99.7 15.1/97.5 11.0/99.7 10.5/99.4 10.2/99.3 9.4/98.2 14.7/97.9 14.7/98.1 9.0/94.8 14.1/99.2 14.7/97.8 14.5/98.1 12.1/99.6 11.2/99.6 15.6/97.1 3.3/74.8 8.5/99.4 11.6/89.0 5.1/97.4 9.2/99.1 |8.3/99.8 |6.2/99.2 10.5/99.5 12.4/98.8 11.9/98.9 10.7/98.3 ' 9.0/99.9 14.0/98.8 |11.8/99.6 11.6/99.5 14.6/97.6 12.1/98.3 |10.6/99.6

1.1/100 8.2/100 13.1/100 13.3/100 1.1/100 4.4/100 13.2/100 11.9/100 11.7100 9.3/97.5 2.6/100 13.3/100 13.0/100 2.0/100 12.6/100 13.2/100 12.6/100 12.6/100 11.7/100 1.9/100 13.5/100 9.5/99.2 0.9/100 6.6/100 12.2/95.7 13.4/100 10.8/100 12.6/100 13.2/100 12.6/100 12.7/95.4 11.1/99.3 12.7/94.8 [12.7/100 7.9/100 13.5/100 4.9/100 11.9/100

0.9/70.6 3.1/73.6 5.8/747 6.0/73.7 1.1/66.4 1.4/750 6.2/740 4.3/73.7 4.3/74.8 3.4/747 3.3/749 5.1/748 6.0/74.6 0.9/70.4 5.7/74.8 59/747 57/747 50/748 3.8/74.9 3.3/74.8 9.0/929 3.6/73.0 3.3/74.8 2.0/745 4.5/745 88/945 25/75.0 4.2/74.8 51/747 52747 29/739 4.4/749 59/74.6 4.7/99.8 46/745 6.4/735 57/73.7 45/749

29.5/72.5 57.4/90.1 69.3/98.2 62.1/98.0 38.8/95.2 26.4/99.1 71.3/98.6 66.6/96.7 556.6/99.0 50.9/81.0 [12.6/100 69.8/98.0 71.2/98.8 30.9/71.4 68.4/98.7 69.1/98.7 69.3/98.9 64.4/98.5 65.7/97.8 51.5/98.6 9.5/99.2 74.7/69.5 49.2/98.1 33.0/98.8 58.1/80.7 57.5/98.4 50.8/98.3 59.5/98.6 63.5/98.2 50.6/98.2 70.3/83.1 51.9/98.5 71.0/82.7 61.0/98.3 64.1/98.8 70.2/98.6 27.9/90.0 57.8/97.9

9.0/84.4 11.7/74.5 14.7/98.8 14.4/96.5 5.9/79.7 |8.2/99.7 16.0/97.5 14.6/92.3 9.5/99.5 13.1/73.3 [8.1/99.4 13.5/99.0 15.4/99.1 8.8/90.9 14.5/99.0 14.9/99.2 14.5/99.3 11.5/99.4 10.2/99.3 8.5/99.4 3.6/73.0 25.0/10.5 7.2/70.2 5.3/92.6 11.6/90.6 7.3/95.9 6.9/98.1 10.0/98.8 12.2/94.9 12.3/99.4 12.7/77.0 9.6/96.5 15.4/91.6 8.9/98.0 15.7/95.9 17.5/91.4 12.7/87.8 9.8/99.2

5.1/89.3 57.0/95.3 64.9/99.8 58.0/97.7 38.6/99.4 26.7/100 68.3/100 57.7/99.0 52.9/99.8 47.4/94.9 12.5/99.3 67.4/99.7 68.3/99.8 8.1/91.3 64.4/100 66.6/99.7 66.3/100 59.3/99.3 63.3/98.0 63.4/99.6 0.9/100 49.2/98.1 69.1/96.2 32.7/98.6 51.3/95.8 61.8/98.5 54.8/99.7 64.5/98.1 68.7/98.0 53.3/99.8 67.3/97.0 52.9/100 67.8/98.2 66.7/98.0 60.9/100 68.4/97.5 26.7/98.0 63.1/99.8

8.1/521 7.1/745 11.4/90.6 12.4/69.3 3.9/98.9 3.4/98.2 12.8/70.9 8.5/74.4 8.9/839 7.7/86.4 8.3/84.8 12.3/77.0 12.5/90.2 7.9/59.0 11.7/73.4 12.0/82.3 12.0/83.9 10.2/84.6 9.9/73.1 11.6/89.0 3.3/74.8 7.2/70.2 13.5/53.7 5.3/59.2 7.5/68.6 8.1/90.9 5.3/77.4 10.2/75.4 11.9/65.7 11.1/87.6 10.3/55.4 8.2/74.8 12.4/63.6 12.5/91.8 9.3/81.7 13.2/68.3 11.3/59.8 9.7/79.8

1.6/75.8 35.1/95.8 43.1/99.6 40.9/98.3 19.8/99.2 17.2/100 45.6/99.8 39.4/99.4 35.3/99.7 31.8/94.3 8.6/100 45.4/99.6 45.9/99.6 4.1/88.5 43.2/100 44.3/99.6 44.2/99.8 40.8/99.0 41.2/98.1 31.9/99.7 6.6/100 33.0/98.8 32.7/98.6 46.6/97.7 36.8/95.8 40.8/99.2 34.6/99.7 43.5/98.4 46.1/98.1 37.4/99.7 44.4/96.8 86.3/99.7 45.1/96.7 43.8/98.7 |37.7/100 46.2/98.2 17.2/98.2 41.4/100

5.6/51.1 5.1/100 7.8/97.1 8.6/91.5 2.0/100 1.8/99.1 8.8/87.1 6.5/98.1 5.7/96.8 6.1/99.8 5.8/96.1 7.9/91.0 8.6/950 55/67.6 7.9/97.1 8.0/94.4 8.2/956 6.9/97.4 5.4/96.7 5.1/97.4 2.0/745 5.3/92.6 5.3/59.2 9.2/65.4 5.9/86.4 4.6/729 2.6/82.8 6.2/93.1 7.1/66.9 7.6/95.4 6.9/66.4 5.1/99.4 82/73.3 7.8/77.1 [6.8/99.6 9.2/90.2 7.6/70.7 5.1/85.5

RAPTR:10 55.0/50.1 55.9/96.6 69.4/93.9 63.1/92.6 38.6/91.4 26.1/97.1 73.0/96.6 65.4/96.1 57.5/96.5 52.1/61.5 13.4/95.6 71.2/91.9 73.1/96.6 55.4/46.3 70.1/97.3 71.4/96.5 70.7/96.9 65.7/96.7 67.4/95.3 51.8/93.0 12.2/95.7 58.1/80.7 51.3/95.8 36.8/95.8 55.4/38.2 16.2/91.0 11.5/54.7 13.2/91.5 16.2/88.2 12.3/89.9 58.4/52.0 11.2/92.4 59.7/46.3 15.5/90.5 51.8/96.8 52.4/92.9 23.7/64.3 13.9/89.1
17.7/80.4 9.1/98.4 17.9/96.1 17.9/93.6 4.1/99.0 3.7/99.2 19.0/91.2 13.7/96.6 13.1/98.6 13.7/94.9 11.6/95.4 15.9/94.3 18.2/95.2 17.3/88.8 17.7/96.8 17.7/94.8 17.4/96.2 15.3/98.5 12.9/97.5 9.2/99.1 4.5/74.5 11.6/90.6 7.5/68.6 5.9/86.4 28.2/63.3 6.6/954 5.3/86.5 9.3/94.8 11.9/84.0 11.6/95.4 13.7/67.4 8.8/95.4 22.2/82.3 11.0/95.5 13.3/93.6 17.8/82.4 16.0/87.4 9.9/95.2
7.7/87.0 64.4/96.5 [80.7/99.4 74.2/98.0 37.3/99.3 32.8/100 83.8/99.6 72.4/99.5 66.9/99.8 58.8/95.3 16.4/99.5 83.3/99.7 83.8/99.7 11.2/85.4 [79.4/99.8 82.3/99.7 [81.3/99.7 74.6/99.7 77.4/99.1 60.0/99.4 13.4/100 57.5/98.4 61.8/98.5 40.8/99.2 16.2/91.0 85.4/85.2 67.3/98.7 78.7/99.4 84.0/99.0 68.6/99.8 82.3/95.9 |66.7/99.6 82.8/96.4 81.2/99.1 69.1/99.7 84.6/98.6 32.2/96.9 77.4/99.8

5.7/86.2 7.5/99.3 [12.5/99.3 13.3/97.5 3.3/98.1 8.0/99.2 13.6/95.8 9.5/98.8 9.2/99.6 8.0/98.2 |7.8/99.5 11.9/98.2 13.3/98.6 5.6/94.3 [12.3/99.2 12.9/98.4 12.3/99.2 11.0/99.7 |9.0/99.5 8.3/99.8 8.8/94.5 7.3/959 8.1/90.9 4.6/72.9 6.6/95.4 15.6/82.2 5.3/98.9 9.2/98.7 11.1/88.9 11.3/99.1 9.1/90.4 '9.6/99.6 12.9/91.3 8.2/88.2 9.9/98.6 14.1/96.4 12.4/87.5 9.8/98.5
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6.8/84.7 69.9/96.1 88.1/99.7 82.7/98.2 40.8/99.2 35.8/99.7 93.3/99.7 79.1/99.6 73.1/99.8 64.9/95.3 18.0/99.5 91.9/99.6 93.1/99.7 11.3/89.6 87.3/100 90.4/99.7 89.7/99.9 81.2/99.4 86.3/98.0 65.7/99.6 13.2/100 63.5/98.2 68.7/98.0 46.1/98.1 16.2/88.2 84.0/99.0 74.0/99.7 88.4/98.3 95.0/96.0 76.8/99.8 91.0/95.4 |72.4/100° 91.4/96.3 90.7/97.7 76.1/99.7 94.3/97.1 36.3/97.7 84.9/99.9

10.8/61.8 11.0/99.6 21.7/96.7 22.1/93.5 4.5/99.4 6.7/97.1 24.1/91.6 [16.0/99.1 17.4/97.8 13.7/99.1 12.4/97.4 20.4/95.4 23.8/95.2 10.5/75.0 21.7/98.3 22.9/95.4 22.4/96.5 18.4/99.2 18.7/97.6 12.4/98.8 5.1/74.7 12.2/94.9 11.9/65.7 7.1/66.9 11.9/84.0 11.1/88.9 11.1/97.0 19.1/96.9 25.7/66.4 19.9/97.8 16.3/78.2 14.7/99.7 21.9/80.1 17.1/79.0 17.0/98.3 24.8/88.3 18.0/75.0 19.1/96.2

SVABA: 4.4/98.3 56.4/95.9 74.1/99.7 66.9/100 81.8/99.7 30.0/100 77.4/99.9 66.0/99.6 61.0/99.8 51.2/95.5 14.7/100 77.0/99.8 77.1/99.8 8.3/99.0 73.4/100 76.0/99.7 75.0/100 67.9/99.8 71.4/99.8 51.8/99.7 12.6/100 50.6/98.2 53.3/99.8 37.4/99.7 12.3/89.9 68.6/99.8 61.7/99.8 72.2/100 76.8/99.8 77.8/99.8 74.5/98.8 61.0/99.8 75.8/98.5 |74.5/100 61.9/100 77.3/99.8 29.7/99.4 [70.7/100
10.8/90.2 11.3/100 21.4/97.2 21.6/97.7 |4.2/99.5 5.9/97.7 23.4/96.1 15.9/99.9 16.2/98.2 13.3/99.4 12.7/96.9 20.6/96.3 22.9/96.5 10.8/84.1 21.8/98.3 22.6/96.7 22.3/96.8 18.5/98.9 16.6/98.5 11.9/98.9 5.2/74.7 12.3/99.4 11.1/87.6 7.6/95.4 11.6/95.4 11.3/99.1 9.9/98.0 17.0/98.3 19.9/97.8 23.7/95.9 15.6/96.7 14.5/99.6 21.5/97.1 |15.8/98.6 17.0/99.3 23.5/96.2 18.1/97.8 |17.2/98.7
70.2/53.6 69.1/98.5 84.6/95.3 79.3/89.1 50.3/95.6 34.4/98.6 90.6/98.4 77.5/98.0 70.7/98.6 63.4/63.5 17.9/97.0 87.0/93.2 90.6/98.8 70.2/53.1 85.3/98.8 88.0/98.6 87.2/98.8 79.0/98.4 83.4/96.3 65.0/96.6 12.7/95.4 70.3/83.1 67.3/97.0 44.4/96.8 58.4/52.0 82.3/95.9 71.7/98.7 85.8/97.0 91.0/95.4 74.5/98.8 71.4/44.1 8.6/96.5 70.0/51.7 11.1/87.3 60.2/98.2 58.9/88.9 28.5/64.1 9.4/91.7

18.3/69.1 10.5/95.1 16.6/94.2 18.2/83.6 4.9/96.4 4.4/96.4 19.2/86.1 14.1/93.0 11.3/96.9 14.5/91.2 11.9/94.8 16.8/92.7 18.2/93.7 17.3/88.9 16.7/96.1 17.3/93.1 16.9/94.7 13.3/98.3 13.0/95.8 10.7/98.3 2.9/73.9 12.7/77.0 10.3/55.4 6.9/66.4 13.7/67.4 9.1/90.4 6.9/97.2 12.9/95.6 16.3/78.2 15.6/96.7 23.1/42.2 8.7/94.5 17.5/74.4 11.8/81.9 14.4/90.0 18.7/70.5 15.0/68.3 9.0/86.3

SVelte 4.6/95.2 59.6/96.2 [72.0/99.7 64.8/99.4 34.1/99.7 29.7/100 72.9/99.6 68.3/99.5 59.9/99.8 55.6/96.6 13.4/99.4 73.0/99.8 72.8/100 7.6/80.4 72.1/99.7 72.8/99.7 |72.4/100 67.2/99.8 67.2/100 53.2/100 11.1/99.3 51.9/98.5 52.9/100 85.8/99.7 11.2/92.4 |66.7/99.6 60.9/97.7 69.1/99.7 |72.4/100 61.0/99.8 8.6/96.5 73.1/90.8 72.0/96.6 |71.0/100 64.5/100 73.4/99.6 28.5/100 [68.6/99.5
8.2/93.6 8.9/99.0 [15.9/99.1 15.6/98.9 3.4/99.7 3.6/100 16.9/98.8 12.6/98.5 11.3/100 10.8/98.6 9.8/99.5 15.0/99.4 16.7/99.5 8.0/91.3 16.2/99.3 16.6/98.9 16.0/99.5 13.6/99.8 12.4/99.8 9.0/99.9 4.4/74.9 9.6/96.5 8.2/74.8 5.1/99.4 8.8/95.4 |9.6/99.6 7.2/99.3 12.2/100 14.7/99.7 14.5/99.6 8.7/94.5 17.3/82.9 15.1/98.7 [12.1/100 13.0/98.1 17.0/97.9 13.2/99.0 12.9/99.7

72.0/53.0 70.1/98.7 86.3/93.6 80.4/59.8 50.7/95.1 34.9/98.9 92.0/98.3 78.4/97.7 71.4/98.2 65.3/64.0 18.2/97.1 89.3/93.6 91.6/98.2 72.2/32.7 86.8/98.7 89.2/98.1 88.6/98.6 80.3/98.0 84.6/96.4 65.4/96.1 12.7/94.8 71.0/82.7 67.8/98.2 45.1/96.7 59.7/46.3 82.8/96.4 71.9/82.4 86.3/97.6 91.4/96.3 75.8/98.5 70.0/51.7 72.0/96.6 73.1/31.2 11.0/91.1 61.5/98.5 59.6/94.7 29.9/65.8 9.8/92.0

26.1/84.2 12.8/99.1 23.8/94.9 24.8/86.9 6.5/99.3 5.9/98.7 26.2/90.4 17.6/98.5 17.4/97.9 18.6/96.1 16.1/95.8 22.7/93.8 25.0/94.6 26.0/82.0 23.8/97.1 24.3/94.9 24.0/95.6 20.2/98.4 17.8/96.9 14.0/98.8 5.9/74.6 15.4/91.6 12.4/63.6 8.2/73.3 22.2/82.3 12.9/91.3 10.3/90.3 17.8/97.5 21.9/80.1 21.5/97.1 17.5/74.4 15.1/98.7 29.4/64.5 11.2/76.3 13.3/94.3 16.8/77.5 18.0/79.0 9.0/92.4

SVse: 5.9/92.8 67.5/96.0 [86.1/99.9 79.3/98.3 89.3/99.6 35.4/100 89.8/99.9 76.4/99.5 72.2/100 62.9/95.5 17.7/100 89.2/99.9 90.1/99.8 10.6/92.6 84.9/100 88.0/99.8 87.0/99.9 79.4/99.5 84.3/98.0 64.2/99.8 12.7/100 61.0/98.3 66.7/98.0 43.8/98.7 15.5/90.5 81.2/99.1 73.8/99.7 86.3/98.5 90.7/97.7 [74.5/100' 11.1/87.3 '71.0A00 11.0/91.1 91.0/97.4 [73.2/100' 90.5/97.8 35.3/98.2 [83.9/100
d 11.0/73.6 8.7/100 [16.3/98.9 16.9/96.8 |3.9/100 5.0/98.3 17.6/95.2 [12.1/100 13.1/98.5 10.9/99.5 11.5/98.9 16.3/97.6 17.5/97.9 10.9/95.9 16.4/98.9 17.0/98.1 16.9/98.3 14.3/99.6 14.4/97.8 11.8/99.6 4.7/99.8 8.9/98.0 12.5/91.8 7.8/77.1 11.0/95.5 8.2/88.2 8.4/98.3 15.8/97.9 17.1/79.0 15.8/98.6 11.8/81.9 [12.1/100 11.2/76.3 18.0/89.7 11.8/100 17.8/96.7 15.3/92.7 14.8/98.8
55.8/98.7 68.4/99.2 72.7/100 66.6/99.6 44.5/99.4 29.7/100 76.6/100 71.1/99.7 |69.7/100 67.6/96.7 14.7/99.4 '75.7/100 [76.4/100 54.2/98.6 '74.6/100 74.5/100 75.4/100 |68.8/100 71.5/100 60.0/99.7 7.9/100 64.1/98.8 60.9/100 37.7/100 51.8/96.8 69.1/99.7 61.8/99.8 72.0/100 76.1/99.7 |61.9/100 60.2/98.2 64.5/100 61.5/98.5 73.2/100 77.0/99.4 76.8/99.9 29.0/99.7 69.5/100

14.9/93.3 14.1/98.6 18.9/98.3 19.6/97.4 6.4/98.8 |4.7/99.5 21.6/97.1 18.0/97.0 13.0/99.7 18.4/97.3 12.8/99.4 18.3/98.8 20.3/99.1 14.0/96.3 19.1/98.4 19.8/98.4 19.7/98.8 15.4/99.4 13.8/99.8 11.6/99.5 4.6/74.5 15.7/95.9 9.3/81.7 6.8/99.6 13.3/93.6 9.9/98.6  8.8/99.9 13.8/99.8 17.0/98.3 17.0/99.3 14.4/90.0 13.0/98.1 13.3/94.3 [11.8/100 23.2/91.2 22.6/94.1 15.6/97.4 13.3/99.5

50.9/94.5 71.3/96.1 89.0/99.6 83.5/97.1 44.2/99.3 36.0/99.7 93.8/99.5 80.7/99.1 73.2/99.7 74.0/94.6 18.8/99.1 92.9/99.5 93.9/99.5 51.2/94.6 88.3/99.9 91.1/99.5 90.5/99.8 81.8/99.3 86.6/97.2 66.4/99.6 13.5/100 70.2/98.6 68.4/97.5 46.2/98.2 52.4/92.9 84.6/98.6 73.8/99.5 88.5/98.3 94.3/97.1 77.3/99.8 58.9/88.9 73.4/99.6 59.6/94.7 90.5/97.8 76.8/99.9 96.2/94.4 36.4/97.3 84.7/99.8

18.3/78.8 14.9/98.3 26.1/93.6 27.4/87.7 6.4/98.0 6.8/95.9 30.0/86.2 20.7/96.9 18.8/96.6 20.2/97.5 17.1/93.8 24.6/92.2 28.3/91.6 17.3/85.6 26.0/96.2 27.4/91.4 26.7/93.4 21.3/98.6 19.5/96.4 14.6/97.6 6.4/73.5 17.5/91.4 13.2/68.3 9.2/90.2 17.8/82.4 14.1/96.4 11.4/94.9 19.8/96.1 24.8/88.3 23.5/96.2 18.7/70.5 17.0/97.9 16.8/77.5 17.8/96.7 22.6/94.1 33.4/69.2 22.1/87.8 19.7/97.6

30.2/66.1 27.6/99:4 35.0/99.1 32.4/97.2 19.4/97.3 10.6/100 35.8/99.7 29.9/99.4 28.5/99.7 28.2/75.5 4.2/100 35.8/97.5 36.0/99.5 30.1/65.5 34.2/100 35.5/99.5 35.2/100 31.9/99.2 33.8/98.2 26.5/97.1 4.9/100 27.9/90.0 26.7/98.0 17.2/98.2 23.7/64.3 32.2/96.9 28.9/99.7 34.3/98.6 36.3/97.7 29.7/99.4 28.5/64.1 [28:5/100" 29.9/65.8 35.3/98.2 29.0/99.7 36.4/97.3 33.1/65.5 26.2/99.1

19.6/84.0 11.4/98.9 19.5/96.8 21.1/91.4 5.1/97.4 |5.2/99.4 21.2/91.0 15.0/97.8 14.0/98.5 15.2/96.9 13.9/97.1 18.9/94.8 20.6/95.8 18.6/90.3 19.7/97.6 20.1/96.0 19.6/97.0 16.9/99.1 14.7/98.2 12.1/98.3 5.7/73.7 12.7/87.8 11.3/59.8 7.6/70.7 16.0/87.4 12.4/87.5 8.1/98.5 14.8/98.1 18.0/75.0 18.1/97.8 15.0/68.3 13.2/99.0 18.0/79.0 15.3/92.7 15.6/97.4 22.1/87.8 24.0/44.2 11.6/97.8

5.5/90.0 65.0/96.2 83.2/100 |75.0/100 37.8/99.5 33.7/100 85.0/100 72.7/99.7 70.7/100 59.2/95.3 16.1/100 84.9/99.9 85.0/100 8.8/92.7 [81.6/100 84.5/100 [83.3/100 76.3/100 80.6/99.8 61.3/99.8 11.9/100 57.8/97.9 63.1/99.8 41.4/100 13.9/89.1 77.4/99.8 [72.3/99.7 |81.4/100 84.9/99.9 |70.7/100 9.4/91.7 68.6/99.5 9.8/92.0 [83.9/100 69.5/100 84.7/99.8 26.2/99.1 85.0/98.8

8.8/88.4 9.2/99.8 [18.9/98.4 118.1/98.6 3.7/100 6.1/98.2 19.8/98.0 13.3/99.9 15.6/98.8 11.3/99.5 10.4/98.9 17.5/98.3 19.7/98.0 8.6/94.9 [18.9/99.1 19.7/97.9 19.1/98.5 16.4/99.5 16.6/99.3 10.6/99.6 4.5/74.9 9.8/99.2 9.7/79.8 5.1/85.5 9.9/95.2 9.8/98.5 [10.2/99.1 16.4/98.5 19.1/96.2 17.2/98.7 9.0/86.3 12.9/99.7 9.0/92.4 14.8/98.8 13.3/99.5 19.7/97.6 11.6/97.8 20.0/95.3

Figure S17. Recall and precision of SVs commonly called between a pair of SV detection algorithms for the DEL-M category. DELSs in the
middle size-range (1 Kb—100 Kb), called using the indicated algorithms, were filtered with the minimum number of reads supporting the called SVs,
indicated with the suffix number of the algorithm name. The DELs overlapping between the filtered SV sets from a pair of the indicated algorithms
were selected, and the recall and precision of the selected DELs were determined. Recall and precision percentages are presented as in Figure S15.
The data contained in the top 20th percentile of the combined precision scores for the simulated and real data are highlighted with a red background,
and the next data contained in the top 21st-50th percentile of the combined precision scores are shown with a pale red background.
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1.8/239 15100 57/35.1 28100 3.1/100 0.3/250 5.2/42.4 | 4.1/100 2.8/62.9 |3.8/100 3.4/34.9 5.7/38.9 5.4/458 3.9/48.2 2.3/100 5.7/408 4.9/45.3 2.8/62.5 2.8/59.2 |3.4/100 1.0/50.0 2.8/31.6 1.8/51.7 3.9/38.9 0/0 1.7/100 2.8/47.2 4.6/53.9 5.2/485 4.9/439 |2.3/100 5.2/38.9 1.7/72.2 | 4.6/100 4.7/60.6 3.1/32.7 3.1/66.8
35.5/95.1 31.9/86.8 56.0/96.8 84.3/90.9 46.3/82.7 18.6/96.8 56.0/96.8 53.0/96.7 43.9/96.0 60.2/90.9 16.8/100 58.4/96.0 56.0/96.8 76.5/96.2 16.2/93.1 55.4/96.8 54.8/95.7 55.4/95.8 57.8/96.9 9.6/88.8 49.3/93.1 53.0/95.6 24.6/97.6 72.8/97.6 4.2/87.5 51.2/94.4 55.4/95.8 57.2/95.9 52.4/95.6 79.5/96.3 40.9/95.7 77.7/96.2 48.7/97.5 62.0/96.2 62.0/96.2 29.5/98.0 54.2/96.7
26/67.9 2.8/72.9 2.8/100 11.4/37.8 3.9/64.9 0/0 2.8/93.8 4.4/86.6 |2.0/100 4.1/83.8 2.0/79.2 3.4/825 3.6/72.5 28/66.3 4.7/50.9 3.1/93.8 3.1/100 2.3/76.7 3.6/100 5.4/70.0 3.1/61.3 2.8/87.5 1.3/87.5 55/83.9 0.3/25.0 1.3/100 3.9/91.7 3.3/80.4 26/83.3 6.2/88.1 2.3/93.8 4.9/70.8 1.7/100 4.4/950 3.6/83.3 3.6/68.4 1.5/87.5
45.7/86.5 19.8/76.7 45.7/86.3 46.3/82.7 31.3/35.2 1.2/100 6.0/100 5.4/90.0 3.6/100 4.8/88.8 [2.4/100 | 6.0/100 '6.0/100 6.6/91.6 3.0/83.3 6.0/100 [5:4/100 |54/100 5.4/100 [2.4/100 6.0/90.9 5.4/100 4.2/100 6.0/90.9 2.4/100 6.6/100 [6.0/100 '5.4/100 5.4/100 7.2/92.3 [1.2/100" 6.6/84.6 3.0/100 [6.6/100 6.0/90.9 2.4/100 4.8/100
4.1/100 3.1/742 3.1/100 3.9/64.9 10.1/61.6 0/0 1.3/75.0 2.0/100 0.3/25.0 1.8/100 [1.0/100 | 1.8/100 ' 2.6/100 1.8/81.3 2.3/100 1.3/75.0 [1.3/100 ' 2.3/100 0.5/50.0 '2.0/100 0.5/50.0 0.5/25.0 0.3/25.0 1.8/100 0/0 0.3/33.3 | 1.0/100 ' 1.8/100 1.0/75.0 2.6/100 | 1.8/100 2.6/82.5 0/0 2.6/100 2.8/100 0.3/25.0 0.8/50.0
1.8/75.0 14.4/96.0 28.3/97.9 18.6/96.8 1.2/100 30.7/42.8 29.5/100 24.6/100 24.6/100 22.2/94.8 14.4/100 30.1/100 29.5/100 29.5/100 3.0/83.3 28.3/100 29.5/100 28.9/100 25.9/97.7 3.0/83.3 19.8/100 29.5/100 12.0/100 27.1/100 1.2/100 27.1/100 30.1/100 30.7/100 28.9/100 [30.7100' 21.6/100 30.1/100 25.9/100 27.7/100 30.7/100 6.6/100 28.9/100
0.5/50.0 0.5/50.0 0.3/25.0 0/0 0/0 1.0/29.2 0.3/25.0 0.3/25.0 0.3/25.0 0.5/50.0 0.3/25.0 0.3/25.0 0.5/50.0 0/0 0.8/75.0 0.5/50.0 0.5/50.0 0.8/75.0 0/0 0.5/50.0 0.8/75.0 0.3/25.0 00 0/0 0.3/25.0 0.7/66.7 0.5/50.0 0.5/50.0 0.3/25.0 | 1.0/100 0/0 0.8/75.0 0.3/33.3 0.8/75.0 0.8/75.0 0/0 0.3/25.0
6.0/71.4 43.9/92.4 82.5/97.1 56.0/96.8 6.0/100 29.5/100 89.1/93.6 76.5/99.2 65.0/98.1 [71.6/95.2 22.8/92.6 87.9/96.0 87.3/97.9 86.7/94.1 7.8/92.8 85.5/96.5 85.5/97.9 78.9/99.2 81.9/99.2 [10.8/100 62.0/98.0 81.9/97.8 40.3/98.5 84.9/97.9 4.2/87.5 77.7/97.7 84.3/97.9 87.3/97.3 85.5/97.9 89.1/94.8 62.6/97.1 89.1/93.6 69.2/98.2 83.7/98.5 86.7/94.1 34.3/98.2 78.9/97.7
3.1/19.4 15100 5.2/42.4 28/93.8 1.3/75.0 0.3/250 7.0/32.9 | 5.4/100 2.8/66.7 |3.9/100 3.6/28.0 7.0/33.3 6.7/442 52/38.8 2.3/100 6.7/37.3 6.0/41.4 2.8/54.3 2.6/49.3 |3.6/100 1.8/75.0 3.4/27.0 2.0/46.3 4.7/33.6 0/0 2.0/86.7 2.8/42.1 4.9/48.1 6.2/41.7 6.0/38.6 | 238100 7.0/33.7 1.7/722 5.4/88.7 6.0/59.9 3.4/28.2 3.4/64.1
4.2/100 43.9/90.1 72.2/98.3 53.0/96.7 5.4/90.0 24.6/100 76.5/99.2 78.9/96.3 57.2/98.9 69.8/94.3 19.8/100 75.9/99.2 75.9/99.2 75.3/99.2 7.2/92.3 74.6/99.2 74.0/99.1 71.0/99.1 74.0/99.1 10.2/94.4 60.8/96.1 71.6/99.1 34.3/100 74.0/99.1 3.6/100 68.0/99.1 |74.6/100 75.9/99.2 72.2/99.1 78.9/98.4 59.0/98.9 77.7/99.2 62.6/100 75.9/99.2 75.9/99.2 29.5/98.0 70.4/99.1
3.1/70.8 2.3/100 |4.1/100 4.4/86.6 2.0/100 0.3/25.0 | 5.4/100 8.0/95.0 ' 3.1/100 | 4.4/100 | 4.1/100 ' 6.2/100 | 6.2/100 ' 4.4/100 2.3/100 ' 5.2/100 | 5.2/100  3.9/100 ' 2.6/100 | 4.9/100 2.1/87.5 2.6/75.0 |1.8/100 | 5.2/100 0/0 1.0/66.7 3.6/100 4.9/100 4.9/100 6.5/100 3.1/100 6.2/100 1.7/100 6.2/100 6.0/100 3.4/750 3.4/100
3.0/83.3 30.1/89.2 63.2/98.1 43.9/96.0 3.6/100 24.6/100 65.0/98.1 57.2/98.9 65.6/99.0 53.6/95.6 15.0/100 65.6/99.0 65.0/99.0 64.4/99.0 | 4.2/100 64.4/99.0 65.0/99.0 59.6/99.0 62.6/98.1 5.4/90.0 48.7/98.7 61.4/99.0 27.7/100 63.2/99.0 2.4/100 61.4/99.0 63.8/100 65.0/99.0 63.8/99.0 65.6/99.0 50.0/98.8 65.0/99.0 |59.6/100 63.2/99.0 65.0/99.0 26.5/97.7 63.8/99.0
1.3/35.4 0.3/25.0 2.8/62.9 [ 20/00 0.3/25.0 0.3/250 2.8/66.7 8.1/100 3.1/50.0 2.1/75.0 2.0/52.5 2.8/53.2 2.8/56.7 1.8/79.2 |1.5/100 2.8/58.8 2.8/58.8 2.0/83.3 1.8/83.3 1.8/75.0 1.0/50.0 1.5/44.2 1.0/70.8 1.8/45.8 0/0 0.3/33.3 2.0/66.3 23/66.7 2.8/629 2.8/50.7 | 2.3/100 3.1/64.2 | 1.7/100 | 3.1100 2.8/75.0 1.8/48.3 2.6/87.5
59.0/98.0 40.3/83.7 69.2/95.8 60.2/90.9 4.8/88.8 22.2/94.8 [71.6/95.2 69.8/94.3 53.6/95.6 72.8/84.7 [16.8/96.5 61.4/93.5 58.4/93.2 72.2/97.5 6.6/78.5 58.4/93.2 69.0/93.3 55.4/92.0 67.8/93.2 7.2/85.7 51.2/90.4 57.2/92.2 27.7/88.4 69.8/98.3 3.0/100 53.0/89.7 57.8/93.2 59.6/91.6 57.2/93.1 74.6/96.8 45.7/93.8 73.4/97.6 51.2/93.4 68.6/94.2 65.6/92.3 27.7/97.8 56.0/93.0
4.4/100 3.6/100 |3.3/100 4.1/83.8 1.8/100 0.5/50.0 | 3.9/100 ' 4.4/100 2.1/75.0 8.6/63.1 |2.3/100 | 4.4100 |3.6/100 ' 3.1/100 3.4/100 ' 3.4/100 | 3.4/100 1.8/75.0 2.3/100 57/96.4 28/91.7 1.8/75.0 1.5/100 | 4.9/100 0/0 1.4/66.7 | 2.8/100 3.1/93.8 |2.3/100 4.9/91.4 | 1.8/100 '3.9/100 | 1.3/100 ' 4.7/100 3.6/100 2.3/52.5 | 1.5/100

GASVPro. 20.4/91.8 12.0/90.9 21.6/100 16.8/100 [2.4/100 14.4/100 22.8/92.6 19.8/100' 15.0/100 [16.8/96.5 22.8/92.6 22.8/92.6 22.8/97.4 22.2/92.5 [1.2/100 21.6/94.7 22.2/97.3 19.8/100 21.0/100 [2.4/100 15.0/100 21.6/97.2 9.6/100 21.6/100 0/0 18.6/96.8 21.0/94.5 22.2/94.8 22.2/97.3 22.8/95.0 13.2/95.6 22.8/92.6 15.6/96.2 21.6/100 22.8/92.6 3.6/100 21.0/97.2
39/224 15100 3.4/349 20/79.2 [1.0100 0.3/250 3.6/28.0 ' 4.1/100 2.0/52.5 [2.3/100 4.7/20.6 4.1/21.6 3.9/456 26/32.1 [1.5100 3.3/258 3.4/35.1 2.3/56.2 1.8/47.5 |3.1/100 1.3/66.7 1.8/20.4 0.5/10.4 3.1/24.8 0/0 1.0/55.5 1.0119.8 2.6/35.4 2.9/30.1 4.4/28.0 1.8/50.0 3.9/25.9 1.0/50.0 3.6/79.2 3.9/59.9 26/253 2.3/68.8

[EEETERG 9.0/75.0 44.5/92.5 83.1/97.1 58.4/96.0 | 6.0/100 30.1/100 87.9/96.0 75.9/99.2 65.6/99.0 61.4/93.5 22.8/92.6 89.7/96.1 88.5/97.3 86.7/96.0 | 7.2/100 86.7/96.6 87.3/97.3 78.9/99.2 82.5/98.5 10.8/94.7 62.0/98.0 83.1/97.8 39.7/98.5 85.5/99.3 3.6/85.7 77.7/97.7 84.9/97.9 87.9/97.3 85.5/97.9 89.7/96.7 62.6/97.1 88.5/96.0 69.2/98.2 84.9/98.6 87.3/96.0 33.7/98.2 80.1/97.7
4.4/200 3.1100 5.7/38.9 3.4/825 [1.8/100 0.3/250 7.0/33.3 ' 6.2/100 2.8/53.2 |4.4/100 4.1/21.6 9.6/23.8 8.0/39.8 4.9/322 |3.1/100 7.8/282 7.5/37.5 3.6/47.5 3.6/55.3 |5.4/100 2.1/93.8 4.2/20.9 2.0/41.9 5.7/24.2 0/0 1.7/50.0 3.6/38.6 6.5/39.4 6.2/40.0 8.6/32.8 2.6/100 7.8/28.1 2.0/72.2 7.0/849 7.0/56.8 3.6/24.9 3.9/62.2

5.4/90.0 44.5/92.5 82.5/97.1 56.0/96.8 | 6.0/100 29.5/100 87.3/97.9 76.9/99.2 65.0/99.0 58.4/93.2 22.8/97.4 88.5/97.3 89.1/96.7 86.1/96.6 | 7.8/100 86.1/97.2 86.1/97.9 78.9/99.2 82.5/99.2 [10.8/100 62.6/98.1 82.5/97.8 39.7/98.5 84.3/99.2 4.2/87.5 77.1/98.4 84.3/98.5 87.3/97.9 84.3/97.9 89.1/97.3 62.6/97.1 87.9/97.3 69.2/99.1 83.7/98.5 86.1/97.2 33.1/98.2 80.1/98.5

4.1/275 28100 5.4/458 3.6/72.5 [2.6/100 0.5/50.0 6.7/44.2 | 6.2/100 2.8/56.7 |3.6/100 3.9/456 8.0/39.8 9.6/38.6 5.4/45.7 |8.1/100 7.0/421 8.0/51.4 4.7/60.8 3.1/53.6 | 4.6/100  2.3/100 4.4/31.0 2.3/44.0 5.2/34.4 0/0 1.7/53.3 4.9/54.0 6.7/52.3 5.7/46.4 8.6/46.2 ' 3.1/100 7.8/423 2.4/72.2 7.2/90.2 7.8/64.8 3.6/31.1 3.9/725

89.1/85.7 44.5/98.6 82.5/80.1 76.5/96.2 6.6/91.6 29.5/100 86.7/94.1 75.8/99.2 64.4/99.0 [72.2/97.5 22.2/92.5 86.7/96.0 86.1/96.6 90.3/18.6 2.4/66.6 9.6/84.2 8.4/87.5 7.2/57.1 16.2/96.4 4.8/100 32.5/98.1 7.8/59.0 4.2/58.3 84.9/78.5 0.6/100 12.6/48.8 8.4/53.8 9.6/69.5 8.4/82.3 89.7/82.9 5.4/69.2 90.3/21.8 7.8/72.2 61.4/99.0 47.5/89.7 32.5/93.1 8.4/100

6.2/29.3 1.5/750 3.9/482 28/66.3 1.8/81.3 0/0 5.2/38.8 | 4.4/100 1.8/79.2 | 8.1/00 2.6/32.1 4.9/322 5.4/457 88/10.5 1.8/58.3 2.8/29.6 26/30.3 1.8/20.2 1.3/36.8 25/86.7 1.0/66.7 23/16.2 1.3/242 57/19.0 0/0 1.3/31.7 2.3/29.7 33/322 26/30.6 5.9/26.1 1.0/41.7 88/155 0.7/222 3.1/791 3.9/41.1 3.6/249 1.8/59.5

2.4/66.6 7.2/75.0 [9.0/100 16.2/93.1 3.0/83.3 3.0/83.3 7.8/92.8 7.2/92.3 |4.2/100 6.6/78.5 [1.2/100 |7.2100 |7.8/100 2.4/66.6 39.7/69.7 36.7/98.3 36.7/98.3 36.7/96.8 36.7/98.3 12.0/95.2 30.1/89.2 34.9/96.6 15.0/100 37.3/93.9 0/0 31.9/92.9 35.5/98.3 86.1/96.7 34.9/98.3 40.3/97.1 27.7/97.8 38.5/91.4 25.3/97.6 38.5/98.4 37.9/96.9 16.2/96.4 33.1/98.2

3.1100 2.6/86.7 | 23/100 4.7/50.9 2.3/100 0.8/75.0 2.3/100 2.3/100 |1.5/100 3.4/100 ' 1.5/100 |8.1/100 ' 3.1/100 1.8/58.3 12.7/33.2 | 3.1/100 |8.3/100 3.1/95.0 2.6/93.8 4.9/68.7 1.3/47.5 2.3/63.8 1.3/66.7 4.9/79.3 0/0 1.0/55.5 3.1/90.8 [ 4.2/100 |2.3/100 4.7/87.3 | 2.0/100 3.6/65.3 |1.3/100 | 3.9/100 3.1/95.8 |3.6/100 | 2.1/100
5.4/81.8 43.3/92.3 83.1/97.1 55.4/96.8 6.0/100 28.3/100 85.5/96.5 74.6/99.2 64.4/99.0 68.4/93.2 21.6/94.7 86.7/96.6 86.1/97.2 9.6/84.2 [36.7/98.3 86.7/96.6 86.1/97.9 77.1/99.2 82.5/99.2 [10.8/100' 60.8/98.0 80.7/97.8 38.5/98.4 83.1/99.2 4.2/87.5 75.9/97.6 81.9/97.8 84.9/97.2 83.1/97.8 86.7/97.2 62.0/97.1 86.1/96.6 68.6/98.2 83.1/98.5 84.9/96.5 32.5/98.1 79.5/97.7
38.3/221 1.8100 5.7/408 3.1/93.8 1.3/75.0 0.5/50.0 6.7/37.3 | 5.2/100 2.8/58.8 |3.4/100 3.3/25.8 7.8/28.2 7.0/42.1 2.8/29.6 |3.1/100 8.0/29.1 6.5/40.2 3.1/54.2 2.8/51.8 |4.4/100 2.1/93.8 3.6/26.1 2.0/46.0 5.1/32.8 0/0 1.7/83.3 3.1/385 5.2/44.4 6.2/424 7.0/38.4 |2.3/100 7.0/33.8 2.4/77.7 6.0/90.6 6.0/57.7 3.4/26.7 3.4/64.4
4.2/87.5 43.3/92.3 82.5/97.1 54.8/95.7 | 5.4/100 29.5/100 85.5/97.9 74.0/99.1 65.0/99.0 59.0/93.3 22.2/97.3 87.3/97.3 86.1/97.9 8.4/87.5 [36.7/98.3 86.1/97.9 87.3/96.6 77.7/99.2 81.9/98.5 10.8/94.7 60.8/98.0 81.3/97.8 38.5/98.4 83.7/99.2 4.2/87.5 75.9/97.6 82.5/97.8 85.5/97.2 84.3/97.9 87.3/97.3 62.0/97.1 86.1/96.6 68.0/98.2 83.1/98.5 85.5/96.5 32.5/98.1 79.5/97.7
3.3/28.1 20100 4.9/45.3 [3.1/100 | 1.3/100 0.5/50.0 6.0/41.4 ' 5.2/100 2.8/58.8 |3.4/100 3.4/35.1 7.5/37.5 8.0/51.4 26/30.3 3.3/100 6.5/40.2 8.3/36.9 3.9/54.9 3.1/54.3 [4.4/100 1.8/75.0 4.4/30.4 2.3/455 4.4/31.7 0/0 1.7/70.0 4.1/47.3 6.2/53.0 5.7/42.4 7.5/40.9 |2.6/100 6.5/37.1 2.4/77.7 6.2/85.2 6.2/63.3 3.6/30.3 3.9/69.2

umpy:4
4.8/57.1 B15/945 75.3/99.2 55.4/95.8 [54/1001 28.9/100 78.9/99.2 71:0/89:1| 59.6/99.0 55.4/92.0 19.8/100 78.9/99.2 78.9/99.2 7.2/57.1 36.7/96.8 77.1/99.2 77.7/99.2 82.5/87.8 75.9/98.4 9.6/88.8 57.2/98'9| 78.3/96.2 35.5/89.3 77.7/94.8 B.6/100 72.2/89.5 80.1/93.0 82.5/93.8 77.1/99.2 83.7/88.5 59.6/99.0 83.1/89.6 65.0/95.5 [78:8/99:2 80.7/96.4 31.3/96.2 74.0/99.1
23/21.0 (20100 28/625 23/76.7 |2.8100 08750 28/54.3 |8.9/00 20/833 18750 23/562 3.6/47.5 47/60.8 1.8/202 3.1/950 3.1/54.2 3.9/549 57/437 1.8633 28/100 | 1.8/100 20/357 08333 28403 03/250 1.0/83.3 3.3/53.8 B3.9/49.6 28/556 52/51.6 28/86.7 4.9/51.7 1.3/61.1 |47/100 52/80.1 1.8/37.6 3.1/64.6
MetaS 11.41100 43.9/92.4 80.7/97.8 67:8/9619 5.4/100 25.9/97.7 81.9/99.2 740/G9:1 62.6/98.1 [7:8/98:2 21.0/100 82.5/98.5 82.5/99.2 16.2/96.4 36.7/98.3 82.5/99.2 81.9/98.5 75.9/98.4 83.7/98.5 10.2/94.4 58.4/98.9 77.7/98.4 35.5/100 80.7/98.5 3.0100 [70:4/98:3 78.3/99.2 78.9/98.4 77.1/98.4 83.1/98.5 BY0/9BI9| 81.9/99.2 65.0/100 77.7/98.4 79.5/98.5 31.9/98.1 7416/99:2
1.8/36.9 1.8/100 2.8/59.2 [8.6/100 05500 00  26/49.3 |2.6/100 1.8/83.3 23100 1.8/47.5 36/553 3.1/53.6 1.3/36.8 26/93.8 28/51.8 3.1/54.3 1.8/83.3 4.4/57.7 28/950 08/750 3.1/51.6 157771 3.1/47.4 00 [13100 25742 3.1/700 2.3/525 39/650 |1.5/100 3.1/51.8 17/83.3 28/91.7 2.3/81.7 23/72.9 |1.8/988
[TTTE 5.4/100 9.6/80.0 [10:2/100] 9.6/88.8 [2:4/1007 3.0/83.3 [10:8/100 10:2/94:4 5.4/90.0 7.2/85.7 [2:4/100/ 10:8/94.7 [10:8/100 4.8/100 12.0/95.2 [10:8/100| [{0:8/947 9.6/88.8 10.2/94.4 37.3/95.3 25.3/91.3 31.3/96.2 12.6/100 BBA/964 0/0  28.9/96.0 BO:7/98:0 31.9/96.3 B1:8/96:2 34.3/96.6 [22:8/97.4 [83:1/98:2 22.2/100 3B:1/96/4| 33.7/96.5 13.8/95.8 B0.7/98:0
SEQ: 4.4/85.8 4.7/97.2 |34/100 54/70.0 [2.0100 05/50.0 |3.6/100  4.9/100 1.8/750 57/96.4 |8.1/100  5.4/100 |4.6/100 25/86.7 4.9/68.7 |4.4/100 |4.4/100 2.8/100 2.8/95.0 9.3/40.9 1.8/68.8 1.3/66.7 0.8/75.0 | 8.8/100 0.3/250 1.0/66.7 |2.3/100 2.3/75.0 20100 4.4/86.7 | 1.8/100  4.1/95.0 1.0/66.7 ' 8.9/100 3.6/958 2.6/64.2 |1.8/100
TSN 31.9/100 34.3/82.6 59.6/98.0 49.3/93.1 6.0/90.9 19.8/100 62.0/98.0 60.8/96.1 48.7/98.7 51.2/90.4 15.0/100 62.0/98.0 B2/6/98:1| 32.5/98.1 30.1/89.2 60.8/98.0 60.8/98.0 [67:2/98:9 58.4/98.9 25.3/91.3 74.6/89.2 58.4/97.0 28.9/96.0 69:2/98:2 4.2/87.5 56.0/96:8 60:8/98.0 61.4/96.2 57:2/969 74.0/96.8 [ABH/7:5 73.4/97.6 50.0/97.6 63:8/96:3 64.4/96.3 26.5/95.6 56.6/96.9
Seq 1.8/91.7 1.8/675 1.0/50.0 3.1/61.3 0.5/500 0.8/750 1.8/750 2.1/87.5 1.0/50.0 2.8/91.7 1.3/66.7 2.1/93.8 28100 1.0/66.7 1.3/475 2.1/938 1.8/750 | 1.8/100 0.8/750 1.8/68.8 7.8/31.6 1.0/750 1.0/75.0 [3.6/950 0.5/50.0 |2.0M100 |8.1/100 2.3/87.5 | 1.8/100 46/78.7 |1.5/100 3.6/95.0 0.7/66.7 |4.4/100 3.3/950 1.3/33.3 0.3/25.0
3.6/50.0 42.7/94.6 78.3/97.0 53.0/95.6 5.4/100 29.5/100 81.9/97.8 71.6/99.1 61.4/99.0 57.2/92.2 21.6/97.2 83.1/97.8 82.5/97.8 7.8/59.0 34.9/96.6 80.7/97.8 81.3/97.8 78.3/96.2 77.7/98.4 31.3/96.2 58.4/97.0 86.7/92.9 38.5/96.9 81.9/98.5 3.6/85.7 73.4/93.8 82.5/95.1 84.9/95.9 80.1/97.7 86.7/93.5 59.0/97.0 85.5/94.0 66.2/94.8 79.5/98.5 83.1/96.5 31.9/94.6 75.9/98.4
26/16.1 1.0/750 2.8/31.6 28875 05/250 0.3/250 3.4/27.0 26/750 15/442 18/750 1.8/204 42/209 44/31.0 2.3/162 23/63.8 3.6/26.1 4.4/30.4 20/357 3.1/51.6 1.3/66.7 1.0/750 6.7/14.4 18156 36/162 00 20/51.2 2.8/27.5 52/288 B3.1/30.8 5919.7 15/750 47/163 24/77.7 2.8/588 3.3/39.9 4.9/482 23/55.4
1.8/50.0 19.2/96.9 37.3/96.8 24.6/97.6 4.2/100 12.0/100 40.3/98.5 [84:8/100| 27.7/100 27.7/88.4 9.6/100 39.7/98.5 39.7/98.5 4.2/58.3 15.0/100 38.5/98.4 38.5/98.4 35.5/89.3 35.5/100 12.6/100 28.9/96.0 38.5/96.9 40.9/88.3 39.7/95.6 1.8/75.0 34.3/90.4 38.5/88.8 39.7/92.9 39.7/98.5 40.9/88.3 27.1/97.8 40.9/88.3 31.9/92.9 37.3/98.4 39.1/95.5 15.0/96.1 33.1/98.2
0.8/48 05/50.0 1.8/51.7 1.3/87.5 0.3/250 00  20/46.3 | 1.8/100 10/70.8 15100 05/10.4 2.0/41.9 23/440 13/242 1.3/66.7 20/46.0 23455 0.8/333 1577.1 08750 1.0/750 18/156 28224 20/262 00 10/B89 18640 23/327 20489 20/200 08625 23254 10555 18/854 1.8/482 2.1/21.8 1.3/58.3
RAPTI 86.1/91.1 4BI9/9816 79.5/97.0 72.8/97.6 6.0/90.9 27.1/100 84.9/97.9 [74:0/99:1) 63.2/99.0 BIB/IBIG| 21.6/100 85.5/99.3 84.3/99.2 84.9/78.5 37.3/93.9 83.1/99.2 83.7/99.2 77.7/94.8 80.7/98.5 BBM/I6:4 [69:2/98:2 81.9/98.5 39.7/95.6 88.5/68.6 1.2/100 10.8/72.0 6.6/73.3 6.6/68.7 4.8/88.8 88.5/67.6 54/750 87.3/742 6.0/83.3 72.8/98.3 52.4/94.5 33.1/96.4 6.0/100
5.2/18.3 |26/00 39/389 55839 18100 00  47/336 52/100 18458 (4900 3.1/248 57/242 52/344 57/190 497793 51/328 44/317 28/403 3.1/47.4 |3.3/100 86/050 36162 20/262 153103 00 07185 1.3/160 3.9/19.2 18225 9.6/205 1.3/37.5 96123 1.0/57.8 4.4/753 4.1/458 57/264 131275
WUDTINIIE 06/100 4.8/533 5.4/900 4.2/87.5 24/100 1.2/100 42/875 36/100 24/100 3.0/100 00  36/857 42/675 06/100 00  42/87.5 42/87.5 36/00 30100 00 42875 36/857 18750 1.2/100 36.7/95.3 34.3/98.2 34.3/98.2 35.5/98.3 34.9/98.3 [35,5/98.3 28.9/97.9 B5,5/98:3 33.7/98.2 [34.9/98.3 34.9/98.3 13.2/100 33.7/98.2

G 03250 03250 00 03250 00 03250 00 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 00 03250 00 03250 05500 00 0/0 00  23/938 0.3/333 05/50.0 05250 08500 (15100 00 [1.5/100 00 | 1.8/100 | 1.8/100 /0 0/0

9.0/50.0 37.3/91.1 74:0/96:8 51:2/944 6.6/100 27.1/100 77.7/97.7 68.0/99.1 61.4/99.0 53.0/89.7 18.6/96.8 77.7/97.7 77.1/98.4 12.6/48.8 31.9/92.9 75.9/97.6 75.9/97.6 72.2/89.5 T04I98:3 28.9/96.0 56.0/96:8| 73.4/93.8 34.3/90.4 10.8/72.0 34.3/98.2 84.3/53.4 75.3/86.2 78.9/89.7 76.5/98.4 83.1/75.8 57.8/97.9 82.5/74.4 63.2/91.3 76.5/97.6 78.3/94.8 31.3/96.2 70.4/96.6
1.7/49.9 1.0/66.7 [1.7/100 |1.8/100 0.3/33.3 0.7/66.7 20/86.7 1.0/66.7 0.3/33.3 1.4/66.7 1.0/55.5 1.7/500 1.7/53.3 1.3/381.7 1.0/555 1.7/833 1.7/70.0 1.0/83.3 [1.3/100 1.0/66.7 [2.0/100 20/512 1.0/38.9 07185 0.3/333 45261 24/53.7 24/454 17/889 3.4/37.6 1.0/66.7 3.1/27.4 03/383.3 24/91.7 24/805 3.4/52.6 0.7/66.7
POPRSTI 48/61.5 42.7/93.4 78.3/97.7 55.4/95.8 [6.0/1001 30.1/100 84.3/97.9 [746/100| 63.8/100 [57.8/93:2 21.0/94.5 84.9/97.9 84.3/98.5 8.4/53.8 355/98.3 81.9/97.8 82.5/97.8 80.1/93.0 78.3/99.2 30.7/98.0 (60.8/98.0 82.5/95.1 3B.5/88.8 6.6/73.3 34.3/98.2 75.3/86.2 89.1/90.7 87.3/94.7 81.3/99.2 89.1/91.9 [61:4/99.0 87.3/91.7 69.8/92.8 BO.1/99.2 84.9/95.9 33.7/96.5 78.3/98.4
21/155 2.1/750 28/47.2 3.9/91.7 [1.0M00 05/50.0 28/42.1 |86/00 2.0/66.3 |28M100 1.0/19.8 3.6/38.6 49/540 23/29.7 3.1/90.8 3.1/38.5 4.1/47.3 3.3/53.8 25/74.2 |28/100  8.1/100 2.8/27.5 1.8/340 1.3/160 05500 24/537 6.7/36.7 54/465 28/444 59/40.3 |28/100 52/38.1 20/66.7 47/100 52/71.4 3.1/43.4 20/58.3
5.4/64.2 43.9/92.4 81.3/97.1 57.2/95.9 [5:4/1007 30.7/100 87.3/97.3 [75:9/99:2 65.0/99.0 59.6/91.6 22.2/94.8 87.9/97.3 87.3/97.9 9.6/69.5 B6/I6L7 84.9/97.2 85.5/97.2 82.5/93.8 78.9/98.4 31.9/96.3 61.4/96.2 84.9/95.9 39.7/92.9 6.6/68.7 35.5/98.3 78.9/89.7 87.3/94.7 92.1/90.5 84.3/97.9 92.1/91.0 [61:4/97:1) 90.9/90.9 71.0/94.4 83.1/98.5 87.9/94.1 33.7/96.5 80.1/97.7
3.6/20.3 28100 46/53.9 3.3/80.4 |1.8/100 05/50.0 4.9/48.1 |49/100 23/66.7 3.1/93.8 26/354 6.5/39.4 67/523 3.3/322 |42/100 52/444 62/530 3.9/49.6 3.1/70.0 23/750 23/875 52/288 23/327 3.9/192 05250 24/454 54/465 10.6/18.8 4.4/47.1 9.1/31.0 |2.1/100 7.2/31.3 2.0/66.7 54/85.6 6.8/59.3 52/30.3 3.4/64.1
PNVl 42777 409/91.8 79.5/97.0 52.4/956 5.4/100 28.9/100 855/97.9 72:2/99.4) 63.8/99.0 57.2/93.1| 22.2/97.3 85.5/97.9 84.3/97.9 8.4/82.3 B4.9/983 83.1/97.8 84.3/97.9 77.1/99.2 77.1/98.4 313962 57.2/96:9 80.1/97.7 39.7/98.5 4.8/88.8 34.9/98.3 76.5/98.4 81.3/99.2 84.3/97.9 86.1/97.9 86.1/97.9 BOBO7. 85.5/97.9 68.6/99.1 81.3/98.5 84.3/97.9 32.5/98.1 76.5/98.4
28/330 13100 52/485 26/83.3 1.0/750 03/250 6.2/41.7 |49/00 2.8/62.9 [28[100 29/30.1 6.2/40.0 57/464 2.6/30.6 28100 62/424 57/42.4 28/556 23/52.5 |2.0/100  1.8/100 3.1/30.8 2.0/48.9 1.8/225 08/50.0 1.7/88.9 2.8/44.4 4.4/47.1 62/39.0 52/39.7 28100 6.2/40.6 1.7/72.2 51/929 52/632 3.4/35.5 3.1/61.3
91.5/80.6 4619/97:5 83.7/96.5 79.5/96.3 7.2/92.3 [30.7/100] 89.1/94.8 [78:9/98:4 65.6/99.0 74.6/96.8 22.8/95.0 89.7/96.7 89.1/97.3 89.7/82.9 40.3/97.1 86.7/97.2 87.3/97.3 83.7/88.5 83.1/98.5 34.3/96.6 74.0/96.8 86.7/93.5 40.9/88.3 88.5/87.6 B5:5/98:3 83.1/75.8 89.1/91.9 92.1/91.0 86.1/97.9 96.9/65.4 10.2/94.4 93.3/76.2 10.8/75.0 71.6/97.5 58.4/85.8 34.3/93.4 11.4/100
10.6/26.5 |4.2/100 4.9/43.9 6.2/88.1 2.6/100 | 1.0100 6.0/38.6 | 6.5/100 2.8/50.7 4.9/91.4 4.4/280 8.6/328 B8.6/46.2 59/26.1 4.7/87.3 7.0/38.4 75409 52/51.6 3.9/650 4.4/86.7 4.6/78.7 59/19.7 20/20.0 9.6/20.5 [1.5/100 3.4/37.6 59/40.3 9.1/31.0 5.2/39.7 18.0/16.6 2.3/87.5 125229 1.7/66.7 7.0/79.5 7.8/535 7.8/29.1 2.6/64.6
PRV 3.6/85.7 33.7/91.8 B200/96:2 40.9/95.7 [1:2/100 21.6/100 62:6/97.1 59.0/98.9 50.0/98.8 [45.7/93.8 13.2/95.6 62.6/97.1 626/97.1 5.4/69.2 27.7/97.8 62.0/97:1 62.0/97.1) 59.6/99.0 59.0/98.9 22.8/97.4 48.4/97.:5 59.0/97.0 27.1/97.8 5.4/75.0 28.9/97.9 57.8/97.9 [61.4/99.0 61.4/97.1 BOB/O71 10.2/94.4 63.2/88.9 62.6/94.5 54.8/98.9 62.0/98.0 B1.4/97.1 24.6/97.6 59.6/98.0
1.8/61.7 0.5/250 |23M100 23/938 [1.8/100 00 28100 |8.1/100 |2.3/100 ' 1.8/100 1.850.0 [2.6/100 3.1/100 1.0/41.7 [2.0/100  2.3/100 |26/100 2.8/86.7 |1.5/100 | 1.8/100 |1.5/100 15750 0.8/625 1.3/37.5 00  1.0/66.7 [28100  21/100 23100 23/87.5 3.3/53.7 8.1/91.7 [1.7[00 |8.1/100 |8.1/100 15/750 2.1/87.5
SV 91.5/80.2 46.7/98.7 83.1/84.6 77.7/96.2 6.6/84.6 30.1/100 89.1/93.6 [77.7/99.2 65.0/99.0 78:4/97.6| 22.8/92.6 88.5/96.0 87.9/97.3 90.3/21.8 38.5/91.4 86.1/96.6 86.1/96.6 83.1/89.6 81.9/99.2 BB1/98:2 73.4/97.6 85.5/94.0 40.9/88.3 87.3/74.2 B6.5/98.3 82.5/74.4 87.3/91.7 90.9/90.9 85.5/97.9 93.3/76.2 62.6/94.5 92.7/20.3 6.6/68.7 74.0/97.6 54.2/81.0 34.3/93.4 6.0/90.9
10.7/22.9 [26/100 5.2/38.9 4.9/70.8 26/825 0.8/750 7.0/33.7 |6.2/100 3.1/64.2 89100 39/259 7.8/28.1 7.8/42.3 88155 3.6/653 7.0/338 650671 4.9/51.7 3.1/51.8 41/950 3.6/950 4.7/163 23/254 9.6/12.3 [1.5/100 3.1/27.4 52/38.1 7.2/31.3 6.2/40.6 125/22.9 3.1/91.7 17.4/11.0 13/27.8 57/784 7.5/502 7.0/263 2.1/41.7

3.0/55.5 32.5/93.1 67.4/99.1 48.7/97.5 3.0/100 25.9/100 69.2/98.2 62.6/100 59.6/100 51.2/93.4 15.6/96.2 69.2/98.2 69.2/99.1 7.8/72.2 [25.3/97.6 68.6/98.2 68.0/98.2 65.0/95.5 65.0/100 22.2/100 50.0/97.6 66.2/94.8 31.9/92.9 6.0/83.3 33.7/98.2 63.2/91.3 69.8/92.8 71.0/94.4 68.6/99.1 10.8/75.0 54.8/98.9 6.6/68.7 71.0/92.9 66.8/99.1 71.0/95.9 27.7/95.8 68.0/98.2
0/0 0/0

1.0/27.8 0.3/33.3 1.7/72.2 | 1.7[100 0.3/33.3 1.7/72.2 | 1.7100 ' 1.7100 | 1.3/100 1.0/50.0 2.0/72.2 2.4/722 0.7/22.2 [1.3/100 2.4/77.7 2.4/77.7 13/61.1 1.7/83.3 1.0/66.7 0.7/66.7 2.4/77.7 1.0/556.5 1.0/57.8 0.3/33.3 2.0/66.7 20/66.7 1.7/722 1.7/66.7 [ 1.7/100 1.3/27.8 2.4/66.7 |1.7100 1.7/66.7 1.3/61.1 1.7/72.2
TIDDI 59.6/99.0 45.1/97.4 80.1/97.7 62.0/96.2 | 6.6/100 27.7/100 83.7/98.5 75.9/99.2 63.2/99.0 68.6/94.2 21.6/100 84.9/98.6 83.7/98.5 61.4/99.0 38.5/98.4 83.1/98.5 83.1/98.5 78.3/99.2 77.7/98.4 33.1/96.4 63.8/96.3 79.5/98.5 37.3/98.4 72.8/98.3 34.9/98.3 76.5/97.6 80.1/99.2 83.1/98.5 81.3/98.5 71.6/97.5 62.0/98.0 74.0/97.6 66.8/99.1 84.9/97.9 83.1/98.5 32.5/98.1 77.7/98.4
5.4/82.7 |3.9/100 |4.6/100 4.4/95.0 [2.6/100 0.8/75.0 5.4/88.7 | 6.2/100 ' 3.1/100 | 4.7/100 3.6/79.2 7.0/84.9 7.2/90.2 3.1/79.1 [3.9/100 6.0/90.6 6.2/85.2 | 4.7/100 2.8/91.7 [ 3.9/100 ' 4.4/100 2.8/58.8 1.8/85.4 4.4/75.3 |1.8/100 2.4/91.7 |4.7/100 5.4/85.6 5.1/929 7.0/79.5 8.1A00 57/78.4 1.7/100 8.8/82.7 |7.3/94.4 3.1/61.7 | 3.4/100
42.7/83.5 44.5/96.1 83.1/97.1 62.0/96.2 6.0/90.9 30.7/100 86.7/94.1 75.9/99.2 65.0/99.0 65.6/92.3 22.8/92.6 87.3/96.0 86.1/97.2 47.5/89.7 37.9/96.9 84.9/96.5 85.5/96.5 80.7/96.4 79.5/98.5 33.7/96.5 64.4/96.3 83.1/96.5 39.1/95.5 52.4/94.5 34.9/98.3 78.3/94.8 84.9/95.9 87.9/94.1 84.3/97.9 58.4/85.8 61.4/97.1 54.2/81.0 71.0/95.9 83.1/98.5 89.7/87.6 33.1/98.2 80.1/97.7

5.7/41.3 [8.1100 4.7/60.6 3.6/83.3 2.8/100 0.8/75.0 6.0/59.9 | 6.0/100 2.8/75.0 3.6/100 3.9/59.9 7.0/56.8 7.8/64.8 3.9/41.1 3.1/95.8 6.0/57.7 6.2/63.3 5.2/80.1 2.3/81.7 3.6/958 3.3/95.0 3.3/39.9 1.8/48.2 4.1/45.8 |1.8/100 2.4/80.5 5.2/71.4 6.8/59.3 5.2/63.2 7.8/53.5 ' 8.1/100 7.5/50.2 1.7/66.7 |7.3/94.4 9.6/51.7 3.9/421 3.9/76.3
LI 33.7/94.9 21.0/97.2 31.9/98.1 29.5/98.0 2.4/100 6.6/100 34.3/98.2 29.5/98.0 26.5/97.7 27.7/97.8 3.6/100 33.7/98.2 33.1/98.2 32.5/93.1 16.2/96.4 32.5/98.1 32.5/98.1 31.3/96.2 31.9/98.1 13.8/95.8 26.5/95.6 31.9/94.6 15.0/96.1 33.1/96.4 13.2/100 31.3/96.2 33.7/96.5 33.7/96.5 32.5/98.1 34.3/93.4 24.6/97.6 34.3/93.4 27.7/95.8 32.5/98.1 33.1/98.2 34.3/78.0 24.0/95.2
5.9/344 08/50.0 3.1/32.7 3.6/68.4 0.3/25.0 0/0 3.4/28.2 3.4/75.0 1.8/48.3 23/525 2.6/25.3 3.6/249 3.6/31.1 3.6/24.9 3.6/100 3.4/26.7 3.6/30.3 1.8/37.6 23/729 26/642 1.3/33.3 4.9/482 2.1/21.8 57/26.4 0/0 3.4/526 3.1/43.4 52/30.3 3.4/355 7.8/29.1 15/750 7.0/263 1.3/61.1 3.1/61.7 3.9/42.1 13.8/14.1 1.5/44.2
4.8/100 40.9/91.8 77.7/97.7 54.2/96.7 4.8/100 28.9/100 78.9/97.7 [70.4/99.1 63.8/99.0 56.0/93.0 21.0/97.2 80.1/97.7 80.1/98.5 8.4/100 38.1/98.2 79.5/97.7 79.5/97.7 74.0/99.1 74.6/99.2 30.7/98.0 56.6/96.9 75.9/98.4 33.1/98.2 6.0/100 33.7/98.2 70.4/96.6 78.3/98.4 80.1/97.7 76.5/98.4 11.4/100 59.6/98.0 6.0/90.9 68.0/98.2 [77.7/98.4 80.1/97.7 24.0/95.2 80.1/97.7

1.8/39.3 0.5/50.0 3.1/66.8 1.5/87.5 0.8/50.0 0.3/25.0 3.4/64.1 ' 3.4/100 2.6/87.5 |1.5/100 2.3/68.8 3.9/62.2 3.9/72.5 1.8/59.5 2.1/100 3.4/64.4 3.9/69.2 3.1/64.6 1.8/93.8 | 1.3/100 0.3/250 2.3/55.4 1.3/58.3 1.3/27.5 0/0 0.7/66.7 2.0/58.3 3.4/64.1 3.1/61.3 26/64.6 2.1/87.5 2.1/41.7 1.7/72.2 |3.4100 3.9/76.3 15/44.2 3.9/60.4

Figure S18. Recall and precision of SVs commonly called between a pair of SV detection algorithms for the DEL-L category. DELs in the
large size-range (100 Kb—1 Mb), called using the indicated algorithms, were filtered with the minimum number of reads supporting the called SVs,
indicated with the suffix number of the algorithm name. The DELs overlapping between the filtered SV sets from a pair of the indicated algorithms
were selected, and the recall and precision of the selected DELs were determined. Recall and precision percentages are presented as in Figure S15.
The data contained in the top 20th percentile of the combined precision scores for the simulated and real data are highlighted with a red background,
and the next data contained in the top 21st-50th percentile of the combined precision scores are shown with a pale red background.



bELLYS | GRIDSS:7 | Lumpy:4 | Mantaie |maTCHCLIP:T| Meeriats | metasv:s | inder:a | snitfes:3 | sottsva | suaBAz | whamss |

28.9/69.4 27.9/183.7 27.9/83.0 26.9/99.0 21.4/80.6 25.5/96.9 25.0/92.9 27.9/87.2 22.2/100 28.4/84.6 27.6/84.2  26.0/96.9
5.9/15.3 2.0/24.6 2.1/18.1 1.4/33.9 1.7/31.5 1.1/52.3 0.7/25.1 1.5/22.0 0.4/40.0 2.6/24.1 3.5/19.8 1.2/40.0

27.9/83.7 31.3/51.3 29.5/75.1 29.6/99.0 22.8/73.6 25.2/96.8  27.4/84.8 30.6/81.8 22.2/100 30.8/80.2 29.8/83.3 | 29.0/95.5
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26.9/99.0 29.6/99.0 28.2/99.0 30.1/98.2 22.0/100 24.7/98.9 26.6/98.9  29.3/99.0 22.0/100 29.8/99.0 28.8/99.0 | 27.9/99.0
1.4/33.9 6.3/63.9 4.6/46.9 7.4/54.9 4.5/73.7 0.9/63.1 4.1/58.7 5.2/61.0 0.2/44.0 5.4/65.4 4.8/50.9 5.9/77.6

21.4/80.6 22.8/73.6 22.8/79.2 22.0/100 23.9/54.6 19.8/98.6  22.0/83.5 23.6/77.6 17.6/100 23.9/68.2 23.6/85.2 | 23.0/96.5

Ll = e 1.7/31.5 7.8/70.9 5.2/61.6 4.5/73.7 13.1/55.8 0.5/37.7 5.3/69.0 6.6/60.3 0.3/57.1 8.1/65.8 7.9/63.9 6.0/77.0

25.5/96.9 25.2/96.8 25.0/97.8 24.7/98.9 19.8/98.6 25.5/96.9 22.2/97.6  24.7/97.8 20.6/100 25.2/96.8 24.7/98.9 | 23.3/100

L2 ZIH 1.1/52.3 0.9/58.0 1.0/57.1 0.9/63.1 0.5/37.7 1.2/30.6  0.4/657  0.7/67.0  0.2/422  09/295  1.0/29.8 | 0.7/71.5

25.0/92.9 27.4/84.8 26.3/88.9 26.6/98.9 22.0/83.5 22.2/97.6  29.3/54.8 29.3/55.1 19.8/100 28.8/89.8  27.4/93.5 | 26.9/99.0
0.7/25.1 5.9/65.7 4.6/58.5 4.1/58.7 5.3/69.0 0.4/65.7 9.1/45.0 9.1/45.1 0.1/66.7 6.1/65.6 5.6/54.8 5.4/76.3

MetaSV:6

27.9/87.2 30.6/81.8 29.2/88.5 29.3/99.0 23.6/77.6 24.7/97.8  29.3/55.1 32.3/33.0 22.0/100 31.9/84.2 30.3/88.8 | 29.3/98.1
1.5/22.0 7.6/65.2 5.6/55.6 5.2/61.0 6.6/60.3 0.7/67.0 9.1/45.1 15.1/29.4 0.3/66.7 8.1/51.6 7.4/51.0 6.5/78.1

22.2/100 22.2/100 22.5/100 22.0/100 17.6/100 20.6/100 19.8/100 22.0/100 24.4/96.8 23.3/100 22.8/100 21.4/100
0.4/40.0 0.3/51.5 0.2/30.9 0.2/44.0 0.3/57.1 0.2/42.2 0.1/66.7 0.3/66.7 21/41.7 0.4/70.8 0.8/62.4 0.2/66.7

28.4/84.6 30.8/80.2 29.5/90.0 29.8/99.0 23.9/68.2 25.2/96.8 28.8/89.8  31.9/84.2 23.3/100 33.3/33.4 31.1/88.4 | 29.8/95.6
2.6/24.1 8.9/63.8 5.0/46.0 5.4/65.4 8.1/65.8 0.9/29.5 6.1/65.6 8.1/51.6 0.4/70.8 39.3/25.8  8.8/49.1 7.6/72.6

27.6/84.2 29.8/83.3 28.4/87.5 28.8/99.0 23.6/85.2 24.7/98.9  27.4/93.5 30.3/88.8 22.8/100 31.1/88.4 31.7/71.3 | 28.5/95.4

SEERS 3.5/19.8 8.6/52.2 5.7/37.2 4.8/50.9 7.9/63.9 1.0/29.8 5.6/54.8 7.4/51.0 0.8/62.4 8.8/49.1 18.6/36.4 5.6/73.6

26.0/96.9 29.0/95.5 27.7/96.2 27.9/99.0 23.0/96.5 23.3/100  26.9/99.0  29.3/98.1 21.4/100 29.8/95.6 |« 28.5/95.4 30.1/86.7
1.2/40.0 8.5/74.7 5.4/65.1 5.9/77.6 6.0/77.0 0.7/71.5 5.4/76.3 6.5/78.1 0.2/66.7 7.6/72.6 5.6/73.6 11.7/65.4

Figure S19. Recall and precision of SVs commonly called between a pair of SV detection algorithms for the DUP-S
category. DUPs in the short size-range (100 bp-1 Kb), called using the indicated algorithms, were filtered with the minimum
number of reads supporting the called SVs, indicated with the suffix number of the algorithm name. The DUPs overlapping
between the filtered SV sets from a pair of the indicated algorithms were selected, and the recall and precision of the
selected DUPs were determined. Recall and precision percentages are presented as in Figure S15. The data contained in
the top 20th percentile of the combined precision scores for the simulated and real data are highlighted with a red
background, and the next data contained in the top 21st-50th percentile of the combined precision scores are shown with a
pale red background.
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CNVnator:4 16.1/94.4 24.2/91.3 | 14.0/99.0 8.5/93.1 6.7/89.7 | 13.8/99.0 14.9/945  13.0/99.3  13.4/99.0 13.6/99.6 14.4/89.8 6.6/89.6 13.5/99.0 7.2/98.1 14.5/91.7 10.6/97.9 14.1/98.7 & 8.0/98.3 4.8/98.1 14.2/98.1  12.5/99.2
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GEOLONVAE  10.0/80.7  6.6/89.6  13.3/97.6  3.0/739  10.1/59.9 | 12.8/98.9 8.4/86.5 | 12.0/98.8 12.1/98.8 12.6/985 9.3/954 32.4/60.7 26.9/98.3 24.1/88.4 21.6/84.7 25.7/98.9 | 32.9/98.6 24.7/88.6 17.6/82.7 30.7/89.3 | 29.1/99.0
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Figure S20. Recall and precision of SVs commonly called between a pair of SV detection algorithms for the DUP-M category. DUPs in
the middle size-range (1 Kb—100 Kb), called using the indicated algorithms, were filtered with the minimum number of reads supporting the
called SVs, indicated with the suffix number of the algorithm name. The DUPs overlapping between the filtered SV sets from a pair of the

indicated algorithms were selected, and the recall and precision of the selected DUPs were determined. Recall and precision percentages are
presented as in Figure S15. The data contained in the top 20th percentile of the combined precision scores for the simulated and real data are
highlighted with a red background, and the next data contained in the top 21st-50th percentile of the combined precision scores are shown with
a pale red background.
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Figure S21. Recall and precision of SVs commonly called between a pair of SV detection algorithms for the DUP-L category. DUPs in the
large size-range (100 Kb—2 Mb), called using the indicated algorithms, were filtered with the minimum number of reads supporting the called SVs,
indicated with the suffix number of the algorithm name. The DUPs overlapping between the filtered SV sets from a pair of the indicated algorithms
were selected, and the recall and precision of the selected DUPs were determined. Recall and precision percentages are presented as in Figure S15.
The data contained in the top 20th percentile of the combined precision scores for the simulated and real data are highlighted with a red background,
and the next data contained in the top 21st-50th percentile of the combined precision scores are shown with a pale red background.
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0.7/73.6 4.4/72.8 5.0/97.8 1.8/90.2 5.0/98.3 4.5/98.7 4.8/98.2 4.9/97.8 4.6/98.8 4.2/98.0 4.8/98.8 5.0/98.9 4.7/98.8 4.8/98.8 4.6/98.2 3.5/98.4 4.7/94.9 1.9/85.3 1.8/88.3 4.6/97.6
0.2/38.7 0.8/19.2 0.8/38.7 0.4/40.9 0.7/36.9 0.4/47 1 0.2/57.0 0.7/37.4 0.2/48.8 0.4/44.2 0.4/40.3 0.4/56.8 0.2/84.3 0.2/50.0 0.4/49.2 0.1/56.7 0.8/41.8 0.119.7 0.2/55.8 0.5/38.5

5.4/94.6 5.0/97.8 6.8/95.7 2.7/93.3 6.7/97.5 5.5/98.5 5.9/99.0 6.5/97.5 6.3/97.8 4.7/98.8 6.3/99.1 6.3/99.5 5.8/99.0 6.5/100 5.6/99.0 4.4/98.7 5.9/98.6 0.1/66.6 2.6/100 5.8/97.2
0.8/41.6 0.8/38.7 1.7/30.9 0.7/34.8 1.5/36.5 0.9/43.5 0.7/52.7 1.5/34.9 0.5/45.9 0.5/47.2 1.0/43.6 0.7/47.0 0.4/87.7 0.5/56.8 0.6/36.7  0.4/62.1 1.1/34.9 0.1/15.0 0.6/55.5 1.0/38.5

2.3/85.8 1.8/90.2 2.7/93.3 2.6/80.6 2.5/97.8 2.0/98.6 2.2/98.7 2.6/100 2.4/100 1.8/95.5 2.5/100 2.4/100 2.2/97.5 2.5/100 2.0/100 1.4/98.1 2.2/98.7 0.02/100 0.8/100 2.2/98.7
0.4/48.2 0.4/40.9 0.7/34.8 0.719.3 0.5/43.0 0.3/49.6 0.2/48.9 0.6/36.9 0.2/50.3 0.2/51.8 0.4/52.6 0.3/54.0 0.1/100 0.2/73.1 0.2/54.9 0.2/72.1 0.4/37.4 0/4.2 0.1/28.8 0.4/49.9

5.4/94.6 5.0/98.3 6.7/97.5 2.5/97.8 6.8/96.8 5.5/99.0 6.0/99.5 6.6/98.3 6.3/98.2 4.7/98.8 6.3/99.5 6.2/99.5 5.8/99.5 6.5/100 5.6/99.5 4.4/99.3 5.9/99.0 0.1/100 2.5/100 5.8/98.5
0.7/44.6 0.7/36.9 1.5/36.5 0.5/43.0 1.7/26.5 0.8/49.2 0.6/46.9 1.5/32.0 0.5/48.8 0.5/43.8 1.0/39.3 0.7/51.0 0.4/87.9 0.5/45.9 0.6/37.9 0.4/66.8 1.1/33.2 0.1/14.9 0.4/67.9 1.1/33.9

4.8/95.5 4.5/98.7 5.5/98.5 2.0/98.6 5.5/99.0 5.5/99.0 5.1/99.4 5.4/99.4 5.2/98.9 4.2/98.7 5.3/99.4 5.2/99.4 5.0/99.4 5.4/100 4.8/99.4 4.1/99.3 5.0/99.4 0/0 2.1/100 5.0/99.4
0.5/54.5 0.4/47 1 0.9/43.5 0.3/49.6 0.8/49.2 0.8/36.8 0.4/61.8 0.8/42.8 0.3/60.5 0.3/55.9 0.4/51.7 0.4/59.9 0.2/100 0.3/73.1 0.4/45.2 0.2/80.8 0.7/48.8 0/11.5 0.3/70.1 0.5/50.2

4.9/97.7 4.8/98.2 5.9/99.0 2.2/98.7 6.0/99.5 5.1/99.4 6.0/100 6.0/100 5.6/99.0 4.5/98.7 5.7/100 5.4/100 5.2/100 5.9/100 5.3/100 4.3/100 5.5/99.4 0.02/50.0 2.3/100 5.6/100

1-2-3-SV:12

BreakDancer:5

DELLY:8

GASVPro:8

GRIDSS:7

RUNEY:Y 0.3/75.3 0.2/57.0 0.7/52.7 0.2/48.9 0.6/46.9 0.4/61.8 0.7/40.2 0.6/50.3 0.2/68.5 0.2/92.9 0.4/79.1 0.3/90.8 0.2/100 0.4/50.4 | 0.3/71.2  0.3/64.8 0.5/69.4 0/15.2 0.4/76.2 0.4/47.1
5.3/96.0 4.9/97.8 6.5/97.5 2.6/100 6.6/98.3 5.4/99.4 6.0/100 6.7/98.3 6.2/98.6 4.7/98.2 6.3/99.5 6.1/100 5.7/99.5 6.4/100 5.6/100 4.4/99.3 5.8/99.0 0.1/75.0 2.5/100 5.9/99.5
0.7/44.1 0.7/37.4 1.5/34.9 0.6/36.9 1.5/32.0 0.8/42.8 0.6/50.3 1.6/26.1 0.5/45.2 0.5/44.0 0.9/38.1 0.6/45.1 0.3/90.4 0.4/44.9 0.6/35.7  0.4/57.6 1.1/34.1 0.1/15.4 0.4/56.6 1.0/33.5
5.1/95.8 4.6/98.8 6.3/97.8 2.4/100 6.3/98.2 5.2/98.9 5.6/99.0 6.2/98.6 6.9/92.9 4.4/96.9 6.2/96.9 6.1/95.6 5.8/98.5 6.5/98.7  5.4/98.9 4.2/98.0 5.8/97.6 0.1/75.0 2.6/97.9 5.5/98.5

CEeiey 0.2/61.3 0.2/48.8 0.5/45.9 0.2/50.3 0.5/48.8 0.3/60.5 0.2/68.5 0.5/45.2 0.6/33.7 0.2/66.6 0.4/56.7 0.2/67.0 0.1/50.0 0.2/76.3 0.2/53.1 0.2/71.7 0.4/54.0 0/29.2 0.2/61.0 0.4/54.2

4.3/99.3 4.2/98.0 4.7/98.8 1.8/95.5 4.7/98.8 4.2/98.7 4.5/98.7 4.7/98.2 4.4/96.9 4.6/98.8 4.6/98.8 4.6/98.8 4.3/99.3 4.5/100 4.2/99.3 3.4/99.1 4.4/100 0.02/100 1.8/100 4.3/99.3
0.3/61.6 0.4/44.2 0.5/47.2 0.2/51.8 0.5/43.8 0.3/55.9 0.2/92.9 0.5/44.0 0.2/66.6 0.5/44.2 0.4/49.2 0.3/61.4 0.1/66.7 0.1/83.9 0.2/48.4 0.1/56.7 0.4/50.1 0.1/30.9 0.1/83.3 0.3/41.6

Pindel:9 5.2/97.4 4.8/98.8 6.3/99.1 2.5/100 6.3/99.5 5.3/99.4 5.7/100 6.3/99.5 6.2/96.9 4.6/98.8 6.8/88.4 6.1/98.6 5.6/98.5 6.3/100 5.4/100 4.2/99.3 5.6/98.5 0.1/62.5 2.5/100 5.6/99.5
. 0.5/46.8 0.4/40.3 1.0/43.6 0.4/52.6 1.0/39.3 0.4/51.7 0.4/79.1 0.9/38.1 0.4/56.7 0.4/49.2 1.1/30.4 0.5/53.2 0.2/78.4 0.3/80.1 0.5/49.3 0.3/80.5 0.7/41.3 0.1/14.8 0.4/60.1 0.7/40.5
5.5/97.0 5.0/98.9 6.3/99.5 2.4/100 6.2/99.5 5.2/99.4 5.4/100 6.1/100 6.1/95.6 4.6/98.8 6.1/98.6 6.8/95.7 6.0/99.0 6.2/99.5 5.3/99.4 | 3.9/99.2 5.6/98.5 0.1/87.5 2.7/100 5.3/100

0.5/46.6 0.4/56.8 0.7/47.0 0.3/54.0 0.7/51.0 0.4/59.9 0.3/90.8 0.6/45.1 0.2/67.0 0.3/61.4 0.5/53.2 0.8/36.7 0.2/81.4 0.2/86.9 0.4/53.5 0.1/83.0 0.5/44.6 0/2.3 0.3/56.9 0.5/58.6

5.1/94.8 4.7/98.8 5.8/99.0 2.2/97.5 5.8/99.5 5.0/99.4 5.2/100 5.7/99.5 5.8/98.5 4.3/99.3 5.6/98.5 6.0/99.0 6.2/70.3 5.8/945 50/957  3.8/95.1 5.3/93.6 0.1/50.0 2.3/93.3 5.0/96.2
0.2/75.0 0.2/84.3 0.4/87.7 0.1/100 0.4/87.9 0.2/100 0.2/100 0.3/90.4 0.1/50.0 0.1/66.7 0.2/78.4 0.2/81.4 0.6/44.1 0.2/100 0.2/80.8  0.1/91.7 0.2/81.4 0/33.3 0.3/62.7 0.3/96.8

5.3/96.9 4.8/98.8 6.5/100 2.5/100 6.5/100 5.4/100 5.9/100 6.4/100 6.5/98.7 4.5/100 6.3/100 6.2/99.5 5.8/94.5 7.0/100 5.5/100 4.3/99.3 5.9/99.0 0.1/75.0 2.5/100 5.71100

S 0.2/75.9 0.2/50.0 0.5/56.8 0.2/73.1 0.5/45.9 0.3/73.1 0.4/50.4 0.4/44.9 0.2/76.3 0.1/83.9 0.3/80.1 0.2/86.9 0.2/100 0.5/35.1 0.3/74.7 0.3/66.0 0.3/67.2 0/16.5 0.3/82.1 0.4/50.2
SVABA:3 4.8/96.1 4.6/98.2 5.6/99.0 2.0/100 5.6/99.5 4.8/99.4 5.3/100 5.6/100 5.4/98.9 4.2/99.3 5.4/100 5.3/99.4 5.0/95.7 5.5/100 5.6/99.5 3.9/99.3 5.1/98.9 0.1/80.0 2.1/100 5.1/99.4
’ 0.4/41.9 0.4/49.2 0.6/36.7 0.2/54.9 0.6/37.9 0.4/45.2 0.3/71.2 0.6/35.7 0.2/53.1 0.2/48.4 0.5/49.3 0.4/53.5 0.2/80.8 0.3/74.7 0.7/33.8 0.2/63.0 0.4/37.5 0.1/20.0 0.3/71.5 0.5/39.3
3.6/96.9 3.5/98.4 4.4/98.7 1.4/98.1 4.4/99.3 4.1/99.3 4.3/100 4.4/99.3 4.2/98.0 3.4/99.1 4.2/99.3 3.9/99.2 3.8/95.1 4.3/99.3 3.9/99.3 4.4/89.8 4.1/100 0.02/100 1.5/100 4.2/100

0.1/76.9 0.1/56.7 0.4/62.1 0.2/72.1 0.4/66.8 0.2/80.8 0.3/64.8 0.4/57.6 0.2/71.7 0.1/56.7 0.3/80.5 0.1/83.0 0.1/91.7 0.3/66.0 0.2/63.0 0.4/47.1 0.3/81.5 0/28.1 0.2/84.7 0.3/60.8

5.5/92.5 4.7/94.9 5.9/98.6 2.2/98.7 5.9/99.0 5.0/99.4 5.5/99.4 5.8/99.0 5.8/97.6 4.4/100 5.6/98.5 5.6/98.5 5.3/93.6 5.9/99.0 5.1/98.9 4.1/100 6.5/89.9 2.2/98.7 2.4/98.8 5.4/98.9
0.9/44.3 0.8/41.8 1.1/34.9 0.4/37.4 1.1/33.2 0.7/48.8 0.5/69.4 1.1/34.1 0.4/54.0 0.4/50.1 0.7/41.3 0.5/44.6 0.2/81.4 0.3/67.2 0.4/37.5 0.3/81.5 1.5/27.0 0.2/18.6 0.4/56.0 0.9/42.5

1.6/82.1 1.9/85.3 0.1/66.6 0.02/100 0.1/100 0/0 0.02/50.0  0.1/75.0 0.1/75.0 0.02/100 0.1/62.5 0.1/87.5 0.1/50.0 0.1/75.0 0.1/80.0  0.02/100 2.2/98.7 2.4/78.3 1.1/95.3 2.3/97.6
0.1/24.0 0.1/19.7 0.1/15.0 0/4.2 0.1/14.9 0/11.5 0/15.2 0.1/15.4 0/29.2 0.1/30.9 0.1/14.8 0/2.3 0/33.3 0/16.5 0.1/20.0 0/28.1 0.2/18.6 0.4/8.0 0.2/35.8 0.1/20.6
2.1/93.9 1.8/88.3 2.6/100 0.8/100 2.5/100 2.1/100 2.3/100 2.5/100 2.6/97.9 1.8/100 2.5/100 2.7/100 2.3/93.3 2.5/100 2.1100 1.5/100 2.4/98.8 1.1/95.3 2.8/90.9 2.2/100

zed 0.3/44.4 0.2/55.8 0.6/55.5 0.1/28.8 0.4/67.9 0.3/70.1 0.4/76.2 0.4/56.6 0.2/61.0 0.1/83.3 0.4/60.1 0.3/56.9 0.3/62.7 0.3/82.1 0.3/71.5 0.2/84.7 0.4/56.0 0.2/35.8 1.6/19.0 0.3/85.8

4.8/96.0 4.6/97.6 5.8/97.2 2.2/98.7 5.8/98.5 5.0/99.4 5.6/100 5.9/99.5 5.5/98.5 4.3/99.3 5.6/99.5 5.3/100 5.0/96.2 5.7/100 5.1/99.4 4.2/100 5.4/98.9 2.3/97.6 2.2/100 5.9/95.1
0.5/51.5 0.5/38.5 1.0/38.5 0.4/49.9 1.1/33.9 0.5/50.2 0.4/47.1 1.0/33.5 0.4/54.2 0.3/41.6 0.7/40.5 0.5/58.6 0.3/96.8 0.4/50.2 0.5/39.3 0.3/60.8 0.9/42.5 0.1/20.6 0.3/85.8 1.1/23.9
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Figure S22. Recall and precision of SVs commonly called between a pair of SV detection algorithms for the INV category. INVs, called
using the indicated algorithms, were filtered with the minimum number of reads supporting the called SVs, indicated with the suffix number of the
algorithm name. The INVs overlapping between the filtered SV sets from a pair of the indicated algorithms were selected, and the recall and
precision of the selected INVs were determined. Recall and precision percentages are presented as in Figure S15. The data contained in the top
20th percentile of the combined precision scores for the simulated and real data are highlighted with a red background, and the next data
contained in the top 21st-50th percentile of the combined precision scores are shown with a pale red background.
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obtained with the indicated single tool are shown as light blue and light orange bars, respectively.
The numerical data, including those for the other SV categories, are presented in Table S17 in

DUP-M (e), and INS (f), using four (or three) sets of NA12878 real data. The mean precision and
Additional file 3.

algorithms. Mean precision and recall values of overlapped calls between pairs of algorithms
were determined for the different SV categories, DEL-S (a), DEL-M (b), DUP-L (c), DUP-S (d),
the mean recall are indicated with blue and orange bars, respectively. The precision and recall

Figure S23. Mean precision and recall of overlapped calls between SV detection



Table S1. SV detection algorithms used in this study

Algorithms SV types ! Detection methods | Input data Version (released | Refere
*2 year) nce
1-2-3-SV DEL, INS, INV, TRA RP bam 1 (2012) url *8
AS-GENSENG | DEL, DUP RD bam 1.0.2 (2015) [1
BASIL-ANISE INS RP, AS bam 0.3.0 (2015) [2]
BatVI VEI RP, SR fastq 1.02 (2017) [3]
BICseq2 DEL, DUP RD bam 0.2.4/0.7.2 (2016) | [4]
BreakDancer DEL, INS, INV, TRA RP bam 1.3.6 (2015) [5]
BreakSeek DEL, INS RP, SR bam 1.2 (2015) [6]
BreakSeq?2 DEL, INS SV-library bam 2.2(2015) [7]
Breakway DEL, INS RP bam 0.7.1(2011) [8]
CLEVER DEL, INS RP bam 2 (2015) [9]
CNVnator DEL, DUP RD bam 0.3.2(2015) [10]
Control-FREEC DEL, DUP RD bam 8.7 (2016) [11]
CREST DEL, INS, INV, TRA RP, SR, AS bam 1.0 2011) [12]
DELLY DEL, DUP, INV, TRA RP, SR bam 0.7.2 (2016) [13]
DIGTYPER DUP, INV (genotyping) RP, SR bam unknown (2017) [14]
DINUMT NUMT RP bam 0.0.23 (2014) [15]
ERDS DEL, DUP RP, SR, RD bam 1.1 (2013) [16]
FermiKit DEL, INS AS fastq 0.13 (2015) [17]
forestSV DEL, DUP RP,RD, RF bam 0.3.3(2013) [18]
GASVpro DEL, INV RP, RD bam 1.2.1(2013) [19]
GenomeSTRiP DEL [MS "] RP, RD bam 2.00 (2016) [20]
GRIDSS DEL, DUP, INS, INV, TRA | RP, SR, AS bam 1.5.0 (2017) [21]
HGT-ID VEI RP, SR bam 1.0 2018) [22]
Hydra-sv DEL RP, AS bam 0.5.3(2014) [23]
iCopyDAV DEL, DUP RD bam 1.0 (2018) [24]
indeIMINER DEL RP, SR bam 0.10 (2015) [25]
inGAP-sv DEL, DUP, INS, INV RP,RD sam 3.1.1(2014) [26]
ITIS MEI RP, SR bam 1.0 (2015) [27]




laSV DEL, DUP, INV, TRA AS fastq 1.0.2 (2015) [28]
Lumpy DEL, DUP, INV, TRA RP, SR, RD bam 0.2.9 (2015) [29]
Manta DEL, DUP, INS, INV, TRA | RP, SR, AS bam 0.29.5 (2016) [30]
MATCHCLIP DEL, DUP RP, SR, RD bam 2.0 (2013) [31]
Meerkat DEL, DUP, INS, INV, TRA | RP, SR bam 0.185 (2015) [32]
MELT MEI, (NUMT) RP, (SR) bam 2.0.1 (2016) [33]
MetaSV DEL, DUP, INS, INV Meta (RP, SR, RD) | bam, etc 0.5.2 (2016) [34]
MindTheGap INS k-mer, AS fastq 0.6447 (2014) [35]
Mobster MEI, (NUMT, VEI) RP, SR bam 0.2.4.1 (2018) [36]
OncoSNP-SEQ DEL, DUP RD bam 2.0 (2015) [37]
Pamir INS RP, SR, AS fastq, bam unknown (2017) [38]
PBHoney DEL, INS LR (SR, SP) fastq 15.8.24 (2015) [39]
pbsv DEL, INS LR fastq, bam I SMRTLinkv50.1 | url
PennCNV-Seq DEL, DUP RD bam Unknown (2017) [40]
Pindel DEL, DUP, INS, INV, TRA | SR bam 0.2.5(2015) [41]
Poplns INS RP, SR, AS bam unknown (2015) [42]
PRISM DEL, INS, INV RP, SR sam 1.1.6 (2012) [43]
RAPTR-SV DEL, DUP, INS RP, SR bam 0.0.15 (2015) [44]
readDepth DEL, DUP RD bam 0.9.8.4 (2015) [45]
RetroSeq MEI RP, SR bam 1.41 (2014) [46]
Sniffles DEL, DUP, INS, INV, TRA | LR (SR) bam 1.0.6 (2017) [47]
Socrates DEL, INS SR bam 1.1 (2015) [48]
SoftSearch DEL, DUP, INS, INV, TRA | RP, SR bam 2.4(2014) [49]
SoftSV DEL, DUP, INV, TRA RP, SR bam 1.4.2 (2015) [50]
SoloDel DEL RP,RD bam 1.0.0 (2015) [51]
Sprites DEL SR bam 0.3 (2016) [52]
SV? DEL, DUP (genotyping) RP, SR, RD bam 1.4.0 (2017) [53]
SvABA DEL, DUP, INS, INV RP, SR, AS bam 0.2.1(2017) [54]
SVDetect DEL, DUP, INS, INV, TRA | RP bam 0.8b(2013) [55]
SVelter DEL, DUP, INV RP, SR, RD bam 1.1(2016) [56]
SVfinder DEL, INS, INV, TRA RP bam unknown (2014) [57]
SVSeq2 DEL, INS SR bam 2.2 (2015) [58]




Tangram MEI RP, SR bam 0.3.1 (2015) [59]
Tea MEI RP, SR bam 0.6.2 (2015) [60]
TEMP MEI RP, SR bam 1.0.5 (2017) [61]
TIDDIT DEL, DUP, INV, TRA RP, SR, RD bam 1.0.2 (2017) [62]
Ulysses DEL, DUP, INV [MP-lib 5] | RP bam 1.0 (2015) [63]
VariationHunter DEL, INS, INV RP divet 7 0.04 (2012) [64]
VirusFinder2 VEI Others bam 2.0 (2015) [65]
VirusSeq VEI RP fastq Unknown (2012) [66]
Wham DEL, DUP, INS, INV RP, SR bam 1.8 (2016) [67]

*!I MEL: mobile element insertion, NUMT: nuclear mitochondrial genome insertion, VEI: virus element insertion. For

MELT and Mobster, NUMT and/or VEI can be detected by a modification of the pipelines.

*2 RP: read pairs-based signal, RD: read depth-based signal, SR: split (soft-clipped) reads-based signal, AS:

assembly-based approach, LR: method using long reads, SP: signals within the span of reads, SV library: short read

mapping to the break point regions from the public SV libraries, RF: Random Forest classifiers, Meta: integrating

outputs from multiple algorithms, k-mer: k-mer-based detection of insertion sites, Others: using CREST and

SVDetect to detect virus integration sites.

*3 PBHoney uses PacBio reads as input. PBHoney-NGM used in this study is a modification of PBHoney, that uses

the NGM-LR long read aligner (v0.2.6b) and altered options instead of using the blasr aligner and the default options.

*4+ MS: optimized for SV calling with multiple samples.

*5 MP-lib: optimized for data with mate-pair libraries.

*6 Qutput files from BreakDancer, Pindel, CNVnator, and BreakSeq?2.

*TDIVET alignment file with mrFAST.

*8 https://github.com/Vityay/1-2-3-SV.

*9 https://github.com/PacificBiosciences/pbsv.




Table S2. List of algorithms that did not work in our computational environment

Algorithms SV type Version (release year) Reference
Alu-detect MEI (ALU) 1.3 (2015) [68]
Gustaf DEL, DUP, INV, TRA 1.0.9 (2017) [69]
ngs te mapper MEI Unknown (2015) [70]
PEMer DEL, INS, INV Unknown (2009) [71]
PeSV-Fisher DEL, DUP, INV, TRA 0.93 (2012) [72]
RelocaTE MEI 1.0.5 (2014) [73]
RDXplorer DEL, DUP 3.2 (2012) [74]
Spanner DEL, DUP, INV, TRA, MEI 7.0 (2011) .
TE-locate MEI 1.0 (2015) [75]
TE-Tracker MEI Unknown (2016) [76]

“! https://github.com/chipstewart/Spanner.




Table S3. Whole genome sequencing reads used in this study

Human WGS data Read Insert | Genome | Platform Accession number of NCBI
length | size coverage SRA or DDBJ DRA
(bp) (bp)
NA12878 (datal) ™! 100, 320 31X HiSeq 2000 ERP001775
102 (ERR174336-ERR174340)
NA12878 (data2)™ 101 318 30X HiSeq 2000 ERP001229
(ERR091571-ERR091573)
NA12878 (data3)™ 148 546 31 HiSeq 2500 SRP047086
(SRR2052337-SRR2052352)
NA12878 (datad)™ 251 681 30% HiSeq 2500 SRP056043
(SRR1910373)
NA12891 % 101 296 52% HiSeq 2000 ERR194160
NA12892 7 101 303 56X HiSeq 2000 ERR194161
NA12878 7,424 - 10% PacBio RSII | SRP043609
(PacBio-datal) " (SRR1947646—SRR1950271)
NA12878 19,647 | — 10% PacBio RSII | SRP076397
(PacBio-data2) ™’ (SRR3658380-SRR3658389)
NA12878 7,716 — 10.5% Sequel Obtained at the PacBio website
(PacBio-data3) ™ *3
HG00514 ™ 125 572 30% HiSeq 2500 ERR894729, ERR903030
HGO00514 15,994 | — 10X PacBio RSII | ERX1366175, ERR125124,
(PacBio-HG00514) *1° ERR125128, ERR125130,
ERR125!32
HG002 7,278 - 10% PacBio RSII | SRX1033794
(PacBio-HG002) *!!
Simulated data (Sim-A, | 125 500 30X% - Data generated with the VarSim
Sim-MEI, Sim-VEI, and ART simulators
Sim-NUMT)
Simulated data | 7,500 - 10X - Data generated with the PBSIM

(Sim-A-PacBio) 1

simulator




*I NA12878 (datal): Deep whole genome sequence data from the CEPH 1463 family (Illumina Platinum
Genomes).

"2 NA12878 (data2): Whole human genome sequencing of an CEPH/UTAH female individual (HapMap:
NA12878) using the [llumina HiSeq 2000 and paired 100 base reads.

"3 NA12878 (data3): A public—private-academic consortium hosted by NIST to develop reference
materials and standards for clinical sequencing.

" NA12878 (data4): Homo sapiens PCR-free whole genome shotgun sequencing of NA12878.

"5 NA12891, NA12892: parents of NA12978, deep whole genome sequence data from the CEPH 1463
family (Illumina Platinum Genomes).

" NA12878 (PacBio-datal): Mean read size: 7,424 bp, N50 of reads: 15,401 bp, sequenced with PacBio
RS II and P5-C3 chemistry.

*7NA12878 (PacBio-data2): Mean read size: 19,647 bp, N50 of reads: 29,247 bp.

"8 NA12878 (PacBio-data3): Mean read size: 7,716 bp, N50 of reads: 11,823 bp, sequenced with the
PacBio Sequel system.

* HG00514: Nlumina PCR-free sequencing of 1000 Genomes Han Chinese trios for SV discovery.

*19 HG00514 PacBio data from the Human Genome Structural Variation Consortium.

I HG002 PacBio data from the Genome in a Bottle (GIAB) Consortium.

*12 Sim-A-PacBio: Mean read size: 7,500 bp, N50 of reads: 7,846 bp, generated with the PBSIM
simulator.

*13
http://www.pacb.com/blog/identifying-structural-variants-nal 28 78-low-fold-coverage-sequencing-pacbio

-sequel-system/.



Table S4. Components of reference SVs for real and simulated datasets

(A) Sim-A and Real data

Data set Number of reference SVs
DEL DUP INS INV
SS™ S M" L™ Total S M L Total | [Het] [Het]
[Het] [Het] [Het] [Het] [Het] [Het] [Het] [Het] [Het]
Sim-A 122 1,937 1,301 166 3,526 166 998 492 1,656 | 2,819 309
[711 | [1,133] | [760] | [100] | [2.064] | [83] | [553] |[295] |[931] | [1,667] | [190]
Real 1,192 | 5,558 2,332 102 9,184 877 1,585 146 2,608 13,669 275
(NAI287)
Real-GT 0 36 283 16 335 17 88 15 120 0 0
(NAI287) [22] [196] [6] [224] [11] [48] [8] [67]
Real 4,782 | 7,604 2,838 | 28 15,249 472 537 18 1,027 16,543 0
(HG00514)
Real 13,869 | 7,487 1,572 | 39 22,967 0 0 0 0 22,864 0
(HG002)™
*I Super small size: 50-100 bp.
*2 Small size: 101-1,000 bp (50-1,000 bp for DUP).
*3 Middle size: 1,001-100,000 bp.
*4 Large size: 100,001-2,000,000 bp.
*> A minimal 30 bp of variants were extracted.
The number of heterozygous alleles is indicated within brackets.
(B) Sim-MEI, Sim-NUMT, and Sim-VEI data
Data set Number of reference SVs
MEI NUMT VEI
[Het] [Het] [Het]
Sim-MEI 651 (ALU: 480, L1: 94, SVA: 37, HERVK: 40) 0 0
[429]
Sim-NUMT 0 200 0
[132]
Sim-VEI 0 0 100
[64]
These simulation data were generated only for chromosome 17.
The number of heterozygous alleles is indicated within brackets.
(C) Component of SVs identified in the 1000 Genomes project [77]
SV type All Types DEL DUP INV MEI NUMT
Total SV number 68,818 42,279 8,954 786 16,631 168
Number per sample 4,405 2,788 357 37 1,218 5




Table S12. Effect of the length, insert size, and coverage of reads on precision and
recall of SV detection algorithms (summarized data from Figure S13 in Additional file
2)

SV type | Algorithms Read length Insert size Read coverage

Precision Recall Precision Recall Precision Recall
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Pindel I R-125 C C I I
RAPTR C C C C D I
SoftSV I C C C D I
Ulysses C I C D D U
INS BASIL-ANISE | I D C I D I
BreakDancer C C I C D I
inGAP-sv D I I D I I
Manta C C C C D I
Poplns C D C | U |
SVseq2 I R-125 I I D I
INV 1-2-3-SV I C D D D I
BreakDancer C C C I D I
DELLY C C C D D I
inGAP-sv C I C D U I
Lumpy C C C C D |
Manta C I C C D U
Meerkat C C C C C I
MetaSV C R-125 C C C I
Pindel R-125 R-125 D C D I
PRISM C D C C D I
SoftSV C C C I D I
Ulysses D I 1-500 C D D

I: Increased precision or recall with increased read length, insert size or coverage.

D: Decreased precision or recall with increased read length, insert size or coverage.

C: Constant precision or recall with increased read length, insert size or coverage.

U: Unclear tendency.

Others: the highest precision or recall at the category of the indicated values.

The classification of the precision (recall) tendency into I, D, and C is based on > 5-pont
differences between the categories (e.g., R-100, R-125, and R-150) at multiple points of the

minimum number of supporting reads.




Table S13. Mean coefficient of variation of SV detection accuracy for each category of

SV type and read property

SV type Read library Precision CV Recall CV
DEL RL 0.01 0.07
IS 0.01 0.03
RC (Sim-A) 0.03 0.1
RC (Real datal) 0.09 0.21
DUP RL 0.04 0.07
IS 0.03 0.04
RC (Sim-A) 0.07 0.07
RC (Real datal) 0.2 0.19
INS RL 0.07 0.2
IS 0.07 0.09
RC (Sim-A) 0.24 0.47
RC (Real datal) 0.16 0.45
INV RL 0.02 0.09
IS 0.02 0.03
RC (Sim-A) 0.02 0.04
RC (Real datal) 0.27 0.22

Mean values of coefficient of variation (CV) for each category are indicated. CVs were
calculated by dividing the standard deviation of recall or precision percentage with the
corresponding mean value.

RL: Read length (100 bp, 125 bp, 150 bp).

IS: Insert size (400 bp, 500 bp, 600 bp).

RC: Read coverage (10%, 20%, 30X, 60X).



Table S15. Genotyping precision of SV detection algorithms

Algorithms Type TP ™ FP™ UnGT ™ Precisionl ™ | Precision2 ™
AS-GENSENG | DEL 180 (13) | 4(0) 0(0) 97.8(100) | 97.8 (100)

DUP 302 31 0 90.6 90.6
BICseq?2 DEL 1251 (142) | 82 (4) 0(0) 93.8(97.3) | 93.8(97.3)

DUP 1054 129 0 89.1 89.1
BreakSeq? DEL 68 (94) 17 (4) 0(0) 79.7(94.8) | 79.7 (94.8)
CNVnator DEL 779 (115) | 34 (4) 0(0) 95.8(97.8) | 95.8(97.8)

DUP 842 68 46 88.1 92.5
Control-FREEC | DEL 59 (7) 6(1) 0(0) 90.7 (87.5) | 90.7 (87.5)

DUP 223 83 8 71.1 72.9
DELLY DEL 1715 (138) | 108 (7) 303) 93.9(932) | 94.1(95.2)

DUP 840 562 14 59.3 59.9

INV 225 32 1 87.2 87.8
DIGTYPER DUP 885 424 159 60.3 67.6

INV 214 31 28 78.4 87.3
ERDS DEL 1931 (121) | 67 (2) 15 (1) 95.9(97.6) | 96.6 (98.4)

DUP 611 58 0 90.5 90.5
GenomeSTRiP | DEL 54 @3) | 67(2) 764 (98) | 39.5(30.1) | 89.0 (95.5)
Lumpy *® DEL 2246 200 | 91.8 91.9

DUP 1128 210 0 84.3 84.3

INV 192 26 3 86.8 88.0
Manta DEL 2393 (133) | 158 (7) 0(0) 93.8(95.0) | 93.8(95.0)

DUP 823 555 0 59.7 59.7

INS 307 7 0 97.7 97.7

INV 190 26 0 87.9 87.9
MELT INS (MEI) | 367 103 0 78.0 78.0
Pindel DEL 2413(2) | 141 (0) 199 (112) | 87.6 (1.7) | 94.4 (100)

DUP 543 534 215 42.0 50.4

INV 225 36 0 86.2 86.2
Poplns INS 174 25 118 55.0 87.5




PBHoney DEL 194 (0) 27 (0) 1 (0) 87.4 (0) 87.8 (0)
INS 175 16 0 91.6 91.6
PennCNV-Seq DEL 1059 (155) | 46 (3) 0 (0) 95.8 (98.1) 95.8 (98.1)
DUP 1048 75 0 93.3 93.3
readDepth DEL 264 (48) 17 (2) 0 (0) 93.9 (96.0) 93.9 (96.0)
DUP 823 54 0 93.8 93.8
RetroSeq INS (MEI) | 316 137 0 69.7 69.7
Sniffles DEL 2087 (47) | 644 (22) 242 (0) 70.2 (68.1) 76.4 (68.1)
DUP 346 489 479 26.3 41.4
INS 649 256 50 68.0 71.7
INV 169 64 6 70.7 72.5
Sv? DEL 2202 (133) | 89 (3) 641 (4) 75.1(95.0) 96.1 (97.8)
DUP 692 511 180 50.0 57.5
SVelter DEL 1671 (98) | 147 (4) 0 (0) 91.9 (96.1) 91.9 (96.1)
INV 129 33 0 79.6 79.6
Tangram INS (MED) | 110 27 8 75.8 80.2

*I TP: Number of correctly called genotypes.

*2 FP: Number of wrongly called genotypes.

*3 UnGT: Number of true positive calls with undefined genotype.

*4 Precisionl: Percentage of correctly called genotypes in true positive calls (i.e., TP/(TP + FP + UnGT) X
100.

*5 Precision2: Percentage of correctly called genotypes in true positive calls with genotyped information
(i.e., TP/(TP + FP) x 100.

*¢ Genotyping of Lumpy calls was conducted using SVTyper.

MELT, RetroSeq, and Tangram were run with the Sim-MEI data, and the other algorithms indicated were
run with the Sim-A and real (NA12878) datasets. We selected an RSS filtering threshold at which the sum
of the precl and prec2 values gave the highest value for each category.

Results for the real data were indicated within parentheses.




Table S19. Extended list of algorithms providing good SV calling results for both the
simulated and the NA 12878 real datasets

SV |Size Algorithms Simulated data Real data RMSE of|Run |nF ™
type Precision |Recall |Precision|Recall |BP™ time™?

DEL |All GRIDSS 98.9 86.6 87.6 28.9 16 17 3.56

Lumpy 99.1 81.4 87.1 26.1 77 4 3.41

SVseq2 96.2 86.1 75.7 24.9 13 34 3.28

SoftSV 96.8 83.6 80.2 23.2 169 44 3.25

Manta 95.9 83.1 74.2 24.3 77 63 3.22

MATCHCLIP 99.4 71.7 91.6 20.9 83 6.5 3.12

inGAP-sv 91.1 78.6 78.3 22.5 19 8 3.11

FermiKit 99.4 67.6 88.4 22.1 87 218 3.10

Sniffles 95.6 74.9 72.9 20.6 644 1.5 2.98

Wham 94.1 71.7 84.2 17.3 38 4 2.87

pbsv 88.8 54.6 67.2 27.9 25 9.5 2.84

Pindel 86.7 75.3 60.6 20.5 181 44 2.79

Meerkat 93.9 70.6 82.9 15.7 714 11 2.77

Sprites 87.3 89.5 333 359 167 16 2.73

SvABA 99.5 58.7 95.2 15.3 18 23 2.68

DELLY 98.8 57.7 77.2 15.1 23 34 2.56

SS pbsv 52.3 80.1 48.2 44.0 N.D. 9.5 8.15

GRIDSS 82.4 62.6 45.5 33.2 N.D. 17 7.90

Sniffles 75.4 64.2 53.4 29.5 N.D. 1.5 7.78

PBHoney-NGM | 76.2 62.6 50.2 27.6 N.D. 8.5 7.51

SVseq2 68.1 66.6 42.9 30.9 N.D. 34 7.43

Manta 70.0 55.5 47.3 32.6 N.D. 63 7.38

Sprites 49.7 73.0 30.3 49.5 N.D. 16 7.05

PRISM 60.0 52.3 44.4 28.7 N.D. 53 6.67

S GRIDSS 96.5 89.0 92.1 32.1 18 17 4.17

pbsv 92.5 85.1 78.7 32.7 16 9.5 3.96

Manta 94.6 79.5 81.6 30.5 7 63 3.87

SVseq2 94.8 84.8 82.3 27.6 9 34 3.84

Lumpy 99.3 76.4 90.5 26.8 18 4 3.81

Sniffles 96.0 85.9 81.5 25.7 26 1.5 3.78




SoftSV 97.8 79.9 81.5 249 8 44 3.72
FermiKit 99.2 67.7 89.2 27.3 10 218 3.69
PBHoney-NGM |92.3 84 75.2 24.7 33 8.5 3.62
Pindel 91.1 81.5 73.7 26.1 5 196 3.62
MATCHCLIP 99.6 67.8 95.5 22.1 5 6.5 3.50
inGAP-sv 84.9 75.2 74.1 23.6 21 8 3.39
CLEVER 87.3 82.5 61.3 22.0 31 47 3.32
Lumpy 99.5 91.6 94.5 26.8 117 4 3.03
DELLY 99.9 91.9 93.8 26.6 26 34 3.03
inGAP-sv 99.9 90.0 95.9 26.6 17 8 3.03
GRIDSS 99.5 923 94.2 26.4 13 18 3.03
Manta 99.7 90.6 93.5 26.2 121 63 3.00
GenomeSTRiP  [99.8 90.2 90.2 249 28 25 2.94
Ulysses 98.8 90.6 96.0 22.1 273 11 2.89
SoftSV 97.9 88.8 93.6 22.1 268 44 2.85
SvABA 99.8 77.6 96.0 24.1 22 23 2.84
MATCHCLIP 99.4 82.0 98.5 22.2 127 6.5 2.84
Wham 98.3 85.0 93.5 20.8 52 4 2.78
TIDDIT 99.4 76.7 92.2 23.2 88 3.5 2.77
Meerkat 94.1 86.9 88.8 21.1 122 11 2.74
SVseq2 97.6 90.5 82.2 20.3 18 34 2.73
ERDS 95.6 80.8 86.5 22.7 128 25 2.73
TIDDIT 98.6 84.4 82.8 12.0 81 3.5 3.75
ERDS 96.3 78.4 95.0 9.1 38 25 3.37
forestSV 85.3 73.0 65.4 11.4 3883 33 3.29
CNVnator 92.0 82.6 37.7 15.6 1500 1 3.19
Manta 97.3 86.8 32.6 9.1 5 63 3.14
PennCNV-Seq  |89.8 74.8 25.0 10.7 10756 72 2.84
SvABA 98.6 85.6 35.6 7.6 18 23 3.06
Meerkat 90.6 81.4 31.8 7.1 2991 11 2.83
Lumpy 97.2 86.2 27.2 9.5 19 4 3.00
MetaSV 98.5 83.2 57.7 6.0 69 1 2.74
MATCHCLIP 97.4 69.4 74.9 6.2 5 6.5 2.71
inGAP-sv 99.3 88.6 27.0 9.1 17 8 2.69
BICseq2 62.0 41.9 64.2 10.1 14893 7.7 2.67




OncoSNP-Seq  [95.3 37.7 47.4 12.0 3830 63 2.67

SoftSV 92.7 76.0 35.9 8.0 2 44 2.63

DUP |All Wham 96.9 81.7 57.1 10.2 20 4 3.92
SoftSV 84.2 67.8 47.3 14.3 181 44 3.91
MATCHCLIP 87.6 77.5 58.0 9.9 427 6.5 3.79

GRIDSS 91.1 77.9 58.4 9.6 15 17 3.78

Manta 99.0 83.2 49.4 7.1 309 63 3.35

SvABA 94.8 76.0 40.4 6.5 40 23 3.02

MetaSV 82.6 69.6 42.7 7.2 2531 1 3.02

Pindel 86.3 71.1 31.3 52 25 196 2.57

Lumpy 96.1 81.1 25.6 3.5 35 4 2.38

DELLY 97.4 82.7 15.0 2.9 22 6 2.14

S SvABA 73.3 59.2 42.1 9.1 1 23 4.54
Manta 98.2 66.2 27.2 7.7 5 63 4.44

Lumpy 76.0 62.8 41.2 7.9 2 4 4.43

Pindel 67.6 55.4 38.7 9.5 1 196 4.37

Sniffles 94.4 61.4 38.7 9.5 9 1.5 4.21

SoftSV 47.5 59.2 26.0 15.8 1 44 4.21

Wham 81.0 66.8 26.0 7.4 1 4 4.17

M MetaSV 89.5 68.6 37.5 3.3 338 1 3.68
CNVnator 91.2 54.0 43.7 2.8 732 1 3.38

forestSV 39.9 333 37.0 2.9 995 33 2.82

ERDS 27.6 22.2 14.7 11.9 2216 25 2.67

readDepth 52.2 51.3 31.9 2.1 702 3.5 2.53

DELLY 98.9 88.7 16.3 1.4 11 34 2.52

iCopyDAV 56.9 45.6 19.3 2.8 1357 8.2 2.50

GRIDSS 98.8 87.5 17.3 1.2 15 17 243

Manta 99.4 83.1 19.5 1.0 6 63 2.30

Lumpy 99.0 83.1 15.1 1.1 21 4 2.29

Ulysses 83.1 78.4 9.9 2.0 37 11 2.29

L CNVnator 91.5 85.8 48.6 13.8 3812 1 3.79
ERDS 88.1 72.4 50.8 12.8 8482 25 3.63

iCopyDAV 85.9 70.7 67.1 8.7 4701 8.2 3.35

MetaSV 94.5 84.3 35.6 13.2 4289 1 3.33

BICseq2 85.3 75.6 49.5 8.4 8541 7.7 3.09




forestSV 89.5 36.5 59.7 7.3 3492 33 2.67

readDepth 78.3 69.7 27.6 9.0 8051 3.5 2.56

inGAP-sv 90.7 33.6 66.4 5.1 1550 8 2.23

Pindel 98.6 88.0 12.6 3.7 1 196 1.92
PennCNV-Seq | 85.6 76.2 28.0 3.0 8408 72 1.92

INS | Unspecified |pbsv 89.7 38.2 72.7 27.5 6 9.5 6.68
INS inGAP-sv 99.7 58.5 85.5 11.8 22 8 6.27
Sniffles 74.8 52.5 65.9 9.0 11 1.5 5.08

SVseq2 70.4 64.2 38.5 7.1 4 34 4.84
PBHoney-NGM | 74.2 27.8 78.8 11.5 141 8.5 4.43
BASIL-ANISE | 60.3 46.0 45.5 8.6 13 4 4.34

Manta 96.5 11.9 79.1 8.6 1 63 2.94

MEI MELT 99.7 68.9 88.9 (85.6) |6 8 3.21
Mobster 100 67.1 88.3 719" 19 4.5 3.04

NUMT MELT-numt 100 20.0 92.3 (33)™ |10 8 2.57
VEI Mobster-vei 98.0 100 25.2 60)™ |1 4.5 1.96
INV |ALL DELLY 94.7 81.8 389 15.6 15 34 3.07
TIDDIT 89.2 77.9 49.1 11.7 145 3.5 2.89

1-2-3-SV 70.7 81.2 31.8 14.8 254 32 2.67

GRIDSS 96.6 84.7 34.2 10.4 30 17 2.67

Manta 97.6 80.9 27.5 12.8 6 63 2.65

Pindel 89.9 78.3 29.3 11.4 2256 196 2.55

inGAP-sv 99.0 69.2 31.8 10.0 23 8 2.47

PRISM 96.5 81.2 343 8.3 1937 53 2.47

*I Root mean square error of breakpoints determined by the algorithms for the Sim-A data.

*2 Time (minute) spent on a run with 30x read data (10x for long reads) for chromosome 8 using a single

CPU.
3 Sum of normalized F-measures of the simulated and the real data. Normalized F-measure

F-mesure/the mean F-measure for the corresponding category.

* Provisional recall value: the number of true positives was calculated by dividing by the provisional

number of reference MEIs, NUMTs, and VEIs (1,350, 15, and 10, respectively) which were estimated

with the data from the 1000 Genome project.

*5 Run time without the time spent on Pindel, BreakDancer, CNVnator, and BreakSeq?2.




Table S20. List of poor performing algorithms that cannot be recommended for SV

detection with human WGS data

Algorithms Comments

Breakway Run time is extremely long.

indeIMINER Precision and recall are low. This algorithm can detect only DELs.

MindTheGap Precision and recall are low despite of long runtime and high memory consumption.
VirusSeq Precision and recall are low despite of long runtime and high memory consumption.

AS-GENSENG,
OncoSNP-Seq

Their precision and recall are low. However, these algorithms may more effectively
and accurately detect somatic CNVs or germline CNVs from whole exome
sequencing data. The use of CNVnator, PennCNV-Seq, or readDepth is

recommended if read depth-based algorithms are selected.
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