Supplementary Table 3

Supplementary Table 3: Classification accuracy of PhyloPythia for genomic fragments of unknown organisms at different taxonomic ranks.
For every clade, the clade-specific sensitivity (class Sn.) and specificity (class Sp.) is displayed. The two rightmost columns give the overall

sensitivity (Sn.) and specificity (Sp.) of de novo sequence classification.

Rank kernel Wn
Domain Gaussian 6,6,1 Bacteria Archaea Eukaryota Bacteria Archaea Eukaryota Sn. (%)  Sp. (%)
Data Class Sn. (%) Class Sp. (%)
1 kb 85.22 34.14 53.67 97.38 77.01 69.47 57.68 81.29
3 kb 92.39 48.86 74.88 98.86 89.92 85.13 72.04 91.3
5 kb 95.9 33.22 78.33 98.57 99.71 92.47 69.15 96.92
10 kb 96.9 71.84 90.49 99.24 84.65 92.33 86.41 92.07|
15 kb 98.98 51.87 79.73 98.56 97.68 99.09 76.86 98.44]
50 kb 98.45 75.52 93.6 99.54 94.91 99.32 89.19 97.92
Phylum Gaussian 6,4,1 Other Cyanobacteri: Proteobacteri: Firmicutes Deinococcus- Actinobacteric Spirochaetes Chlamydiae  Crenarchaeot Euryarchaeot: Fusobacteria Ascomycota Arthropoda Chordata Bacteroidetes
Data Class Sn. (%)
1 kb 76.27 8.71 64.77 12.83 34.33 50.04 44.67 0 40 20.11 79.33 2.83 43 89.89 41.5
3 kb 42.27 76.64 90.2 83.17 54.33 91.36 59.17 87.89 78 73.17 96 54.5 66.25 97.33 85
5 kb 34.51 85.64 93.2 89.4 60.33 93.52 60.83 88.56 79.33 76.78 98 71.5 66.75 98.78 92
10 kb 35.66 85.79 94.69 89.89 64.67 94.65 33.44 88.44 83.67 81.89 98.67 81.5 81.33 99.67 86.33
15 kb 47.23 86.43 95.06 89.45 65.67 93.39 30.74 85.85 79.67 81.22 98.33 79.5 79.33 99.89 80.33
50 kb 36.54 86.14 97.68 87.83 74.85 96.3 14.74 78.79 88.28 87.64 100 91.17 86.33 99.67 82.64
Class Gaussian 5,5,1 Other Gammaprotec Sordariomyce Actinobacteric Thermoprotei Thermoplasm Thermococci Clostridia Deinococci  Bacteroides(c Fusobacteria( Spirochaetes( Chlamydiae(c Methanomicrc Alphaproteob:
Data Class Sn. (%)
1 kb 92.55 26.68 0 16.88 38 25.75 10.67 3.78 26.67 48 58.67 3.17 0 25 7.04
3 kb 70.33 87.39 77 85.52 89.67 84.5 95 65.56 54.67 94.67 94.67 60.83 84.44 55.75 81.71
5 kb 57.81 93.21 88 90.52 91 90.75 98 73.67 62.33 98.33 98.67 65.33 89 64.75 91.25
10 kb 46.79 96.12 94.67 93.24 94.33 98.25 99 76 65.33 100 99.67 65.89 89 79.25 93.39
15 kb 43.87 97.13 97 93.35 96 99.25 99.33 76 66 100 99.33 60.74 86.27 85.5 93.67
50 kb 43.68 98.92 96.33 95.81 99.31 100 100 73.24 74.85 100 100 31.09 79.65 94.58 97.68
Order Gaussian 5,5,1 Other hroococcaltNostocales?rochloraleathomonad: Vibrionales'asteurellalepirochaetal¢ Bacillales jacteroidaleClostridialesactobacillaleisobacteral tinomycetaodospirillal
Data Class Sn. (%)
1 kb 98.92 0.25 0 0 0 0 2.92 2.67 0 0 0 10.21 0 0 0
3 kb 96.18 13.25 28 0 51.29 17.25 70.92 20.5 10.69 61.33 36.86 76.46 0 53.62 3.33
5 kb 91.44 30.25 88.33 25 86 66.25 87.83 27.83 51.65 94.67 49.29 88.54 3.67 83.38 13.67
10 kb 83.79 48.5 98 67.75 95.86 92.75 96.17 31.27 73.23 100 60.57 94.43 95.67 94.77 31.67
15 kb 79.84 50.25 100 73.75 97.57 98.25 98.67 28.52 84.88 100 71 96.35 99.67 96.54 33.33
50 kb 74.66 47.33 100 67.79 97.43 100 99.79 14.42 90.57 100 67.6 97.31 100 99.75 37.8
Genus Gaussian 5,5,1 Other achlorococcaphylococctreptococct Bacillus Clostridium.actobacillu  Listeria rynebacteriycobacteriutreptomyceampylobactelicobactevlycoplasmisthanosarci
Data Class Sn. (%)
1 kb 99.05 0 0 0.35 0 0.17 7.75 0 0 0 0 0 11.75 6.4 0
3 kb 96.56 0.75 75.5 74.65 15.9 63.33 23 30.25 4 31.14 57.33 38.8 29 29.2 17.67
5 kb 93.32 26.75 94 83.94 60.9 76.17 25 73 44.33 64.29 85.67 54 37 43.8 52.33
10 kb 87.53 50.5 99 92.12 85.3 81.17 31.25 96.5 71.33 89.57 99.67 58.8 53.75 52.42 78.33
15 kb 84.9 70 99.67 97.53 88.2 82.5 44.27 98 81.67 94.14 99 85 68 60.47 86
50 kb 81.96 67.79 100 99.85 89.46 83.18 46.51 99.58 98.87 97.37 99.67 100 72.52 75.25 95.73
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Other Cyanobacteriz Proteobacteri: Firmicutes Deinococcus- Actinobacteric Spirochaetes Chlamydiae  Crenarchaeot Euryarchaeot: Fusobacteria Ascomycota Arthropoda Chordata Bacteroidetes Sn. (%) Sp. (%)
Class Sp. (%)

6.47 93.13 92.62 97.26 91.15 93.57 42.68 - 93.75 94.27 82.07 73.91 29.01 78.09 71.55 40.55 79.47|
18.06 94.37 94.94 95.21 90.06 91.03 57.35 97.65 81.82 80.01 86.23 73.98 43.02 88.57 73.12 75.68 81.95
24.64 93.09 94.98 95.03 87.02 91.04 64.49 96.96 84.4 79.98 88.55 69.98 42.58 92.51 72.73 79.28 82.38
21.09 97.25 95.94 97.24 88.99 92.67 60.61 98.03 95.8 83.14 98.34 74.54 50 95.94 67.8 80.02 85.45
22.39 97.27 96.92 98.04 94.26 95.6 71.24 96.12 97.95 88.02 100 77.81 52.31 97.51 64.61 79.47 87.69
23.17 98.13 97.1 99.18 98.43 98.77 75.41 82.35 93.43 86.85 100 78.59 55.46 99.78 65.56 80.57 87.79

Betaproteoba: Deltaproteobz Epsilonproteo Mollicutes Mammalia  Insecta Actinopterygii Bacilli Other Gammaprotec Sordariomyce Actinobacteric Thermoprotei Thermoplasm Thermococci Clostridia Deinococci  Bacteroides(c
Class Sp. (%)
33.38 7.38 83.8 72.33 72.5 32.5 43 0.54 14.82 94.63 - 98.37 73.08 92.79 100 97.14 86.96 80
85.08 48.5 94.7 92.67 92 67.75 80 80.11 44.58 92.13 74.28 90.59 85.67 92.6 86.1 86.38 83.25 80.91
89.62 54.75 96.6 94.67 96 71.75 84 91.39 58.34 92.16 65.51 88.16 89.8 91.21 76.56 75.95 84.62 7412
93.08 59.75 98.2 94.71 99 77.25 92.33 95.2 67.98 92.51 63.82 84.93 93.09 95.39 72.62 74.03 83.4 70.26
94 60.62 98.9 96.15 100 79.25 95.67 96.46 71.98 92.95 62.85 83.43 95.36 93.41 69.95 74.84 84.62 68.49

96.48 63.54 99.71 97.75 99.5 84.25 96.33 97.55 82.67 93.62 65.68 87.12 94.12 92.81 69.03 85.71 91.24 72.12

odobactera\eisserialescoplasmateipylobacter ermococcarmoplasmaiRhizobialesshlamydialellfuromonac  Diptera :udomonadiickettsialeurkholderialterobacterichanosarcin.  Other  hroococcal¢Nostocales
Class Sp. (%)

0 16.67 0.5 58.5 0 0.25 0 0 0 0 0.8 0 0 0 0 22.26 100 -

38.33 75.5 475 88.3 24 45 0 5.89 32 39.67 39.3 4.56 39.27 41.14 18.5 31.15 50.96 98.82
54 79.5 60.33 93.5 83.33 61.75 5.3 69.44 57.67 56.33 57.9 64.89 73.73 86.08 42 45.62 56.28 98.15
63.33 83.17 71.83 98 95.33 90.5 86.3 88.56 70 69.67 73.5 88.78 87.47 95.16 60 64.1 65.54 88.29
62.67 83.33 75.58 99.1 98.67 96.25 93.8 86.27 72.67 72 77.5 89.14 91.73 96.4 65.75 70.65 64.01 85.96
65.04 69.65 75.86 100 100 100 99.87 79.22 79.62 76 86.57 96.46 95.31 97.36 84.34 77.38 68.21 78.95
Pyrococcus Brucella  Xylella seudomonaurkholderii Buchnera Neisseria Bordetella EscherichieSalmonella Shigella  Yersinia Vibrio 1aemophilu Rickettsia hlamydophiisobacteriu  Other

Class Sp. (%

1 0.33 0.75 0 0 0 13 0 0 0 0 0 0 0 1 0 0 51.27

64 69 49 35 45.14 11 68.75 30.75 28.43 46.38 4.25 2.29 24.75 0 49 60.83 60.33 62.91

87 93.67 70 66 74.71 65.67 72.75 66 54.71 64.5 20 59.71 60.25 0.25 76.5 91.5 90.33 74.55

96.33 98.33 94 85.57 94.86 94.21 86.5 73 65 86.25 40.75 96.86 80 80.5 96.5 99.67 99.33 85.47

98.67 99.33 98.5 94.71 98.29 98.41 95.25 75 66.71 96.5 55.5 98.29 95.75 91 100 99.79 99.67 90.57

100 100 99.04 99.86 99.86 100 100 79.43 93.79 98.74 76.84 98.77 99.47 97.87 100 100 100 95.31




Supplementary Table 3

Fusobacteria( Spirochaetes( Chlamydiae(c Methanomicrc Alphaproteob: Betaproteobar Deltaproteobe Epsilonproteo Mollicutes

78.92
88.2
90.24
92.86
92.55
91.24

95
89.24
84.67
88.14

87.7
89.81

96.82
91.44
85.12
77.08
45.32

83.33
69.04
63.48
56.71
55.88
65.01

98.99
95.61
95.05
92.4
91.6
92.75

94.12
92.65
94.59
96.67
97.37
98.19

64.84
60.62
58.4
58.79
57.6
64.46

81.36
93.39
97.09
98.69
99.4
100

84.55
92.36
93.73
95.07
95.04
96.67

Mammalia

54.92
66.67
70.46
75.57
76.48
78.66

Insecta

39.51
45.93
48.07
47.69
50.8
55.98

Actinopterygii Bacilli

62.32
76.68
82.89
84.97
92.58
98.63

100
96.05
95.53
95.54
95.85
94.28

Sn. (%)

30.69
79.24
83.97
86.98
87.59
87.84

Sp. (%)

83.04
83.42
81.99
81.74
81.63
82.84

>rochloralenthomonad: Vibrionales'asteurellalepirochaetale Bacillales jacteroidaleClostridialeactobacillalusobacteral Actinomyce Rhodospiri Rhodobact Neisseriale Mycoplasn Campylobe Thermococ Thermopla

- - - 100 94.12 - - - 72.59 - - - - 100 100 98.32 - 100
- 96.51 95.83 98.84 83.11 99.29 99.46 88.36 91.38 - 99.29 14.71 98.29 99.12 84.32 98.55 100 100
100 95.25 91.07 96.88 89.3 98.82 97.26 79.31 92.88 100 96.69 24.7 99.39 98.55 74.18 99.36 99.21 99.6
100 89.59 78.11 95.37 89.47 97.99 89.29 75.58 94.84 99.31 93.2 34.55 100 99.6 68.47 99.8 90.79 99.45
100 91.19 70.18 92.14 88.51 98.22 86.71 79.78 96.17 99.34 91.17 33.9 98.43 100 65.04 99.9 80.22 99.23
82.79 95.35 67.38 87.25 95.74 96 80.43 87.83 93.89 100 92.09 34.32 98.86 99.54 63.31 100 72.3 96.99
achlorococcaphylococctreptococct  Bacillus  Clostridium.actobacillu  Listeria rynebacteriycobacteriuitreptomyce Campylobz Helicobact Mycoplasn Methanosa Pyrococcu: Brucella  Xylella Pseudomo
)
)
- - 100 - 100 15.58 - - - - - 97.92 65.31 - 100 100 100 -
100 98.48 95.34 100 68.72 41.07 100 100 93.97 100 100 58.59 64.6 100 97.96 100 90.74 94.96
100 98.43 93.88 96.36 63.83 42.37 98.98 96.38 87.89 94.83 99.63 60.41 69.3 96.32 91.58 99.29 88.61 85.08
99.51 98.18 93.6 91.82 60.42 47.71 93.92 91.45 84.84 82.6 100 67.82 70.83 92.89 80.28 98.33 90.82 75.35
97.56 99.34 94.36 89.63 59.07 59.59 94 90.07 83.21 76.35 100 73.12 74.28 88.36 75.51 97.07 93.81 74.41
80.16 99.4 94.92 88.91 66.48 63.49 84.53 88.38 82.36 72.05 100 69.34 76 83.8 68.59 97.03 95.39 72.36
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Rhizobiale: Chlamydial Desulfuron Diptera Pseudomo Rickettsial¢ Burkholder Enterobact Methanosarcinales ~ Sn. (%)  Sp. (%)
- - - - 100 - - - - 6.39 96.11
- 100 98.97 63.3 81.37 100 99.16 99.87 100 35.95 89.98

100 100 95.58 59.72 79.21 100 98.22 99.66 93.85 60.37 90.11
96.75 98.15 91.7 53.18 78.44 99.13 97.84 99.28 86.02 79.53 87.92
94.08 94.24 90.46 52.17 77.89 97.82 97.59 98.99 83.23 82.32 86.43
85.33 60.4 94.95 54.42 80.06 89.71 97.74 98.92 87.5 83.32 84.15

Burkholder Buchnera Neisseria Bordetella Escherichi: Salmonelle Shigella  Yersinia  Vibrio Haemophil Rickettsia Chlamydoy Fusobacterium Sn. (%)  Sp. (%)

- 100 - - - - - 100 - 4.42 87.88
99.37 97.06 99.64 99.19 65.68 96.11 85 94.12 99 - 96.55 96.82 100 38.62 91.1
97.39 86.78 99.32 92.96 63.52 89.9 45.71 98.35 92.69 100 96.53 91.65 97.83 63.38 87.61
92.35 68.85 99.71 81.11 68.32 87.79 52.58 91.5 79.01 74.88 94.38 84.23 98.35 81.09 83.66
90.53 62.63 99.74 75.95 73.89 87.13 55.78 86.87 75.1 61.28 89.49 83.45 99.01 87.52 82.6
89.27 54.41 100 69.67 86.53 85.92 73 82.54 67.02 46.62 86.24 80.23 100 92.23 80.8




