
A	  

B	  

65#

39#

3#

31#

53#

6#

18#

3#
6# 6#

54#

3#

22#

52#

24#

1#

16#

32#

0#

7#

0#

8# 6#

52#

0#

21#

75#

61#

46#
50#

66#

52#

40#

24# 24# 26#

59#

3#

28#

66#

62#

39#

23#

32#

39#

0#
19#

26#

17# 15#

54#

0#

33#

42#

75#

63#

52#
48#

67#

55#

45#

30# 29# 27#

59#

3#

33#

67#

64#

41#

29#
31#

39#

0#

27#

40#

19#
18#

54#

0#

32#

43#

75#

63#

52#

33#

68#

55#

39#

31# 30# 30#

59#

3#

20#

67#

63#

40#

31#

21#

39#

0#
26# 42#

18#
22#

54#

0#

20#

44#

75#

63#

52#

41#

69#

55#
50#

34#
30# 30#

59#

3#
9#

68#

64#

42#

31#

30#

40#

0#

46#

43#

19#
25#

55#

0#

6#

45#

0#

20#

40#

60#

80#

100#

120#

140#

SOAPfuse# FusionCatcher# JAFFA# EricScript# chimerascan# PRADA# deFuse# FusionMap# TopHatHFusion# MapSplice# BreakFusion# SnowShoesHFTD# FusionQ# ShortFuse#

re
a
d
#5
0
b
p
#

N
u
m
b
e
r#
o
f#
tr
u
e
#p
o
s
iP
v
e
s
#

200X#

100X#

50X#

20X#

5X#

66"

51"

5"

38"
43"

8"
13" 13" 14" 12"

38"

1"

23"

39"

51"

33"

3"

25"

33"

0"

12"
18"

13"
10"

40"

0"

25"

27"

74"

61"

34"

57"

67"

51"

41"

24" 26"
23"

53"

2"

34"

58"

62"

41"

13"

42"

37"

0"

28"

34"

17"
19"

53"

0"

32"

40"

74"

62"

46"

57"

67"

57"

35"
41"

35"
29"

57"

3"

44"

64"

64"

47"

23"

43"

38"

0"

27"

45"

19"

19"

54"

0"

34"

43"

74"

64"

50"

58"

67"

57" 56"

34" 32"
28"

58"

3"

36"

65"

65"

48"

23"

43"

39"

0"

40"

40"

21"
24"

54"

0"

27"

45"

74"

63"

50"

59"

69"

57" 56"

38"
35"

30"

59"

3"

12"

65"

49"

23"

43"

40"

0"

40"

42"

21"
25"

54"

0"

5"

0"

20"

40"

60"

80"

100"

120"

140"

SOAPfuse" FusionCatcher" JAFFA" EricScript" chimerascan" PRADA" deFuse" FusionMap" TopHatHFusion" MapSplice" BreakFusion" SnowShoesHFTD" FusionQ" ShortFuse"

re
a
d
"7
5
b
p
"

N
u
m
b
e
r"
o
f"
tr
u
e
"p
o
s
iP
v
e
s
"

200X"

100X"

50X"

20X"

5X"

Figure S1: Fuison transcript detection results for type-1A synthetic datasets. The y-axis bars show the number of
true detected positives, among them IE-type and BE-type fusions are shown in solid and slashed rectangles. The total
numbers of fusion detections are shown on top of the bars. (A) results for read length 50 bp (B) results for read length
75 bp.
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Figure S2: Precision, recall and F-measure for type-1A synthetic data. Results for read 100 bp & 100X are marked as
red star.

2



A	  

B	  

64#

44# 40#
50#

6#

28# 30#

19#

1#

34#

1#

31#

58#

61#

32#

27#

27#

0#

23#
29#

14#

2#

35#

0#

35#

45#

75#
65#

57# 60#
52# 53#

34#
29# 30#

56#

3#

45#

64#

64#

47#

43# 33#

0#

36#

23#
24#

32#

48#

0#

41#

47#

75#
66#

58#
65#

56# 55# 57#

30# 34#

56#

3#

30#

64#

64#

48#

43#
34#

0#

37#
43#

25#

41#

48#

0#

32#

47#

75#
66#

58#
66#

56# 55#
60#

30#
35#

56#

3#

17#

64#

64#

48#

44#
34#

0#

39#

46#

25#

41#

48#

0#

9#

47#

75#
67#

58#
66#

56# 55# 57#

30#
38#

56#

3# 7#

64#

65#

48#

43#
34#

0#

39# 38#

25#

42#

48#

0#
2#

48#

0

20

40

60

80

100

120

140

SOAPfuse FusionCatcher EricScript chimerascan PRADA TopHatEFusion deFuse MapSplice FusionMap BreakFusion SnowShoesEFTD FusionQ ShortFuse

re
ad

#5
0b

p#
N
um

be
r#o

f#t
ru
e#
po

si
ti
ve
s#

200X

100X

50X

20X

5X

52#
46#

41#

28#

9#

21#
26# 22#

1#
8#

1#

25#

45#

33#

31#

17#

0#

22#

27#

14#

6#

8#

0#

34#

72#
63# 59# 59#

53#
48#

34#
28# 31#

44#

3#

44#

62#

47#

43#

31#

0#

38#

25#

25#

37#

36#

0#

41#

73#
64# 60# 60# 56# 52#

42#

29#
34#

53#

3#

39#

64#

49#

44#

31#

0#

40#

38#

25#

41#

43#

0#

37#

74#
66#

60# 64#
57# 55#

64#

30#

41#

55#

3#

28#

64#

49#

45# 35#

0#

40#

47#

25#

41#

46#

0#

27#
73#

67#
60#

67#
58# 55#

66#

30#

48#
56#

3#
12#

64#

49#

45# 35#

0#

39#

60#

25#

41#

48#

0#

9#

0

20

40

60

80

100

120

140

SOAPfuse FusionCatcher EricScript chimerascan PRADA TopHatEFusion deFuse MapSplice FusionMap BreakFusion SnowShoesEFTD FusionQ

re
ad

#7
5b

p#
N
um

be
r#o

f#t
ru
e#
po

si
ti
ve
s#

200X

100X

50X

20X

5X

Figure S3: Fuison transcript detection results for type-1B synthetic datasets. The y-axis bars show the number of
true detected positives, among them IE-type and BE-type fusions are shown in solid and slashed rectangles. The total
numbers of fusion detections are shown on top of the bars. (A) results for read length 50 bp (B) results for read length
75 bp.
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Figure S4: Precision, recall and F-measure for type-1B synthetic data. Results for read 100 bp & 100X are marked as
red star.
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Figure S5: Fuison transcript detection results for type-2, type-3A and type-3B (lung sample) synthetic datasets on lung
sample. The y-axis bars show the number of true detected positives, among them IE-type and BE-type fusions are
shown in solid and slashed rectangles. The total numbers of fusion detections are shown on top of the bars. (A) results
for read length 75 bp (B) results for read length 100 bp.
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Figure S6: Precision, recall and F-measure for type-3B (lung sample) synthetic data. Results for read 50 bp are marked
as red star.
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Figure S7: Fuison transcript detection results for type-2, type-3A and type-3B (lung sample) synthetic datasets on (A)
Parathyroid sample (B) Skeletal myocyte sample (C) Bladder sample and (D) T cell sample for read length 50 bp. The
y-axis bars show the number of true detected positives, among them IE-type and BE-type fusions are shown in solid
and slashed rectangles. The total numbers of fusion detections are shown on top of the bars.
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Figure S8: F-measure for type-3B synthetic data on (A) Parathyroid sample (B) Skeletal myocyte sample (C) Bladder
sample and (D) T cell sample. Results for read 50 bp are marked as red star.
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Figure S9: Distribution plots for alignment performance and similarity across tools for type-1A synthetic data with
50 and 75 bp read length & 100X. Number of true positives (y-axis) with detected supporting reads greater than the
threshold on the x-axis. (A-C) results for read 50 bp. (D-F) results for read 75 bp. (A) and (D): results for all 150 true
fusion transcripts. (B) and (E): results for only IE-type fusion transcripts. (C) and (F): results for only BE-type fusion
transcripts.
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Figure S10: Multi-dimensional scaling (MDS) plots to demonstrate pairwise similarity of detection results from 14 tools
and the underlying truth. (A-C) results for read 50 bp. (D-F) results for read 75 bp. (A) and (D): results for all 150
true fusion transcripts. (B) and (E): results for only IE-type fusion transcripts. (C) and (F): results for only BE-type
fusion transcripts.
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Figure S11: Precision-recall curves of top 3 performing tools and meta-caller. (A)-(B) Type-1A synthetic data with
read length 50 and 75 bp. (C)-(D) Type-1B synthetic data with read length 50 and 75 bp. (E)-(F) Type-3B synthetic
data (lung sample) with read length 75 and 100 bp.
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Figure S12: Precision-recall curves of top 6 performing tools and meta-caller. (A)-(C): Type-1A, type-1B and type-3B
(lung sample) synthetic data with 100X coverage and 100, 100 and 50 bp read length respectively. (D)-(F): Three real
datasets: breast cancer, melanoma and prostate cancer.
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Figure S13: Precision-recall curves of top-6 performing tools and meta-caller (with majority vote=3) on validation data.
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