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Mer At Least Expected Mer Count

Length 1 2 3 4 5 6 7 8 9 10
2 47 76 100 124 147 169 190 211 231 252
3 192 302 398 495 584 674 757 840 924 1007
4 768 1206 1590 1974 2333 2691 3024 3357 3689 4022
5 3070 4816 6353 7889 9322 10756 12087 13418 14750 16081
6 12274 19256 25400 31544 37279 43013 48338 53663 58987 64312
7 49086 77010 101587 126163 149100 172038 193337 214636 235936 257235
8 196333 308026 406330 504634 596385 688135 773332 858529 943725 1028922
9 785320 1232085 1625301 2018517 2385518 2752520 3093307 3434094 3774882 4115669

10 3141261 4928316 6501180 8074044 9542051 11010057 12373206 13736355 15099503 16462652

Supp Table 1. Window sizes for mer length from 2 to 10, with expected counts at least from 1 to 10.



Predicted GI At Nucleotide Level (%)

Method
Total Length Total Number Average Length Accuracy Precision Recall
Centroid 5573339 320 17417 82.37 61.35 27.63
INDeGenlUS 3641371 277 13146 82.43 67.94 19.99
SigHunt 5813441 758 4670 80.54 51.00 23.95
Zisland 4156542 653 6365 83.78 75.90 25.49
MTGIpick 15843860 522 30352 86.15 72.79 47.19

Supp Table 2. Comparison of the window-based methods (Centroid, INDeGenlIUS, SigHunt, Zisland

Explorer and the proposed MTGIpick) on classification of GIs/non-GI datasets. The precision, recall and

overall accuracy of each method are calculated based on the number of overlapping nucleotides in both

published GIs and predicted Gls.



Genome Name Accession
Anaeromyxobacter sp. K NC 011145.1
Burkholderia Cenocepacia MCO-3 Chr. 3 NC 010512.1
Burkholderia Cenocepacia MCO0-3 Chr. 2 NC_010515.1
Burkholderia multivorans ATCC 17616 Chr. 1 NC 010084.1
Burkholderia Pseudomallei 1710b Chr. 2 NC_007435.1
Burkholderia Pseudomallei 1710b Chr. 1 NC_007434.1
Burkholderia Vietnamiensis G4 Chr. 1 NC_009256.1
Escherichia coli 536 NC_008253.1
Pseudomonas Aeruginosa PA7 NC 009656.1
Pseudomonas putida KT2440 NC 002947.4
Pseudomonas putida GB-1 NC 010322.1
Pseudomonas syringae Pv. phaseolicola 1448A NC_005773.3
Rhizobium etli CFN 42 NC_007761.1
Rhodobacter Sphaeroides 17025 NC_009428.1
Rhodopseudomonas Palustris BisB5 NC_007958.1
Rhodopseudomonas Palustris HaA2 NC_007778.1
Shewanella baltica OS185 NC_009665.1
Shewanella sp. ANA-3 Chr. 1 NC_008577.1
Sinorhizobium meliloti 1021 NC_003047.1
Vibrio parahaemolyticus RIMD 2210633 Chr. 1 NC_004603.1

Supp Table 3. Accession numbers of the selected genomes from IslandViewer. For each genome, there are
at least 20 kb of DNA segments were predicted as GIs by at least two of the three methods: IslandPick,
SIGI-HMM and IslandPath-DIMOB, and at least 40% of the total DNA were predicted as GlIs by any of

three methods.



Genome Name TPR TNR ACC OACC MCC F1

Bartonella tribocorum CIP 105476 0.288 0.943 0.615 0.722 0319 0411
Bordetella petrii DSM 12804 0.838 0982 0.910 0.953 0.848 0.876
Burkholderia cenocepacia J2315 Chr. 1 0.827 0973 0900 0.959 0.768 0.790
Burkholderia cenocepacia J2315 Chr. 2 0934 0979 0956 0976 0.804 0.808
Burkholderia cenocepacia J2315 Chr. 3 0.882 0930 0.906 0927 0.611 0.612
Clavibacter michiganensis NCPPB 382 0947 1.000 0.974 0.998 0.972 0.973
Corynebacterium diphtheriae NCTC 13129 0.139 0997 0.568 0911 0.315 0.238

MTGIpick
Cronobacter sakazakii ATCC BAA-894 0.784 0972 0.878 0957 0.726 0.749
Escherichia coli CFT073 0.625 0.983 0.804 0.924 0.700 0.730
Proteus mirabilis H14320 0.647 0975 0.811 0.939 0.669 0.700
Salmonella typhi CT18 0.647 0.992 0.820 0.968 0.730 0.738
Streptococcus equi 4047 0.870 0972 0921 0959 0818 0.841
Vibrio cholerae O1 biovar El Tor str. N16961 Chr. 1 0.783 0996 0.889 0985 0.833 0.838
Vibrio cholerae O1 biovar El Tor str. N16961 Chr. 2 0.990 0.999 0.994 0997 0990 0.992
Bartonella tribocorum CIP 105476 0.000 1.000 0.500 0.640 0.000 0.000
Bordetella petrii DSM 12804 0.000 1.000 0.500 0.799 0.000 0.000
Burkholderia cenocepacia 12315 Chr. 1 0.389 0992 0.691 0933 0.543 0.531
Burkholderia cenocepacia J2315 Chr. 2 0.251 1.000 0.626 0.954 0.490 0.402
Islandpick 2005

Burkholderia cenocepacia J2315 Chr. 3 0.000 0958 0479 0.890 6 0.000
Clavibacter michiganensis NCPPB 382 0.000 1.000 0.500 0.967 0.000 0.000
Corynebacterium diphtheriae NCTC 13129 0.043 1.000 0.521 0.902 0.197 0.082
Cronobacter sakazakii ATCC BAA-894 0.086 0.997 0.542 0918 0.235 0.155



Escherichia coli CFT073 0.162 0.993 0.577 0.852 0.321 0.270
Proteus mirabilis H14320 0.268 1.000 0.634 0.914 0.494 0.422
Salmonella typhi CT18 0.079 0.998 0.539 0.924 0.236 0.144
Streptococcus equi 4047 0.063 0996 0.529 0.863 0.185 0.116
Vibrio cholerae O1 biovar El Tor str. N16961 Chr. 1 0.000 1.000 0.500 0.951 0.000 0.000
Vibrio cholerae O1 biovar El Tor str. N16961 Chr. 2 0.000 1.000 0.500 0.802 0.000 0.000
Bartonella tribocorum CIP 105476 0.161 1.000 0.581 0.698 0.331 0.277
Bordetella petrii DSM 12804 0.425 0987 0.706 0.874 0.562 0.576
Burkholderia cenocepacia 12315 Chr. 1 0.608 0976 0.792 0940 0.637 0.666
Burkholderia cenocepacia 12315 Chr. 2 0.608 0973 0.791 0951 0.577 0.603
Burkholderia cenocepacia 12315 Chr. 3 0.389 0921 0.655 0.883 0.266 0.323
Clavibacter michiganensis NCPPB 382 0.194 0989 0.592 0963 0.254 0.257
IslandPath-DIM Corynebacterium diphtheriae NCTC 13129 0.185 0974 0.579 0.893 0.237 0.261
08 Cronobacter sakazakii ATCC BAA-894 0445 0985 0715 0938 0544  0.556
Escherichia coli CFT073 0.450 0.991 0.720 0.899 0.597 0.602
Proteus mirabilis H14320 0.154 0987 0.571 0.890 0.269 0.246
Salmonella typhi CT18 0.420 0.928 0.674 0.887 0.316 0.375
Streptococcus equi 4047 0.413 0988 0.700 0906 0.551 0.555
Vibrio cholerae O1 biovar El Tor str. N16961 Chr. 1 0.600 0.974 0.787 0956 0.550 0.573
Vibrio cholerae O1 biovar El Tor str. N16961 Chr. 2 0.542 0967 0.754 0.882 0.594 0.646
Bartonella tribocorum CIP 105476 0.000 1.000 0.500 0.640 0.000 0.000
Bordetella petrii DSM 12804 0.510 0.968 0.739 0.876 0.573 0.623
SIGI-HMM
Burkholderia cenocepacia J2315 Chr. 1 0.457 0985 0.721 0933 0.561 0.573
Burkholderia cenocepacia J2315 Chr. 2 0.655 0980 0.818 0960 0.648 0.669



Burkholderia cenocepacia J2315 Chr. 3 0.259 0937 0.598 0.888 0.190 0.250
Clavibacter michiganensis NCPPB 382 0.694 0.997 0.845 0.987 0.776 0.777
Corynebacterium diphtheriae NCTC 13129 0.133 0956 0.544 0871 0.120 0.175
Cronobacter sakazakii ATCC BAA-894 0.334 0987 0.661 0930 0.456 0.454
Escherichia coli CFT073 0.257 0.958 0.608 0.839 0.300 0.352
Proteus mirabilis H14320 0263 0.995 0.629 0.910 0.452 0.405
Salmonella typhi CT18 0321 0962 0.642 0910 0.323 0.367
Streptococcus equi 4047 0.000 1.000 0.500 0.857 0.000 0.000
Vibrio cholerae O1 biovar El Tor str. N16961 Chr. 1 0.576 0.987 0.781 0966 0.614 0.629
Vibrio cholerae O1 biovar El Tor str. N16961 Chr. 2 1.000 0.969 0.985 0.975 0.928 0.941
Bartonella tribocorum CIP 105476 0.416 0.999 0.708 0.789 0.558 0.587
Bordetella petrii DSM 12804 0.141 0983 0.562 0.814 0.250 0.234
Burkholderia cenocepacia 12315 Chr. 1 0.153 0969 0.561 0.889 0.178 0.213
Burkholderia cenocepacia 12315 Chr. 2 0.439 1.000 0.719 0.966 0.651 0.610
Burkholderia cenocepacia J2315 Chr. 3 0.000 1.000 0.500 0.928 0.000 0.000
Clavibacter michiganensis NCPPB 382 0.000 1.000 0.500 0967 0.000 0.000
Corynebacterium diphtheriae NCTC 13129 0.189 1.000 0.594 0916 0410 0.317
Islander
Cronobacter sakazakii ATCC BAA-894 0364 0985 0.674 0931 0473 0.479
Escherichia coli CFT073 0.664 0.939 0.802 0.893 0.613 0.678
Proteus mirabilis H14320 0242 0998 0.620 0.910 0.455 0.386
Salmonella typhi CT18 0.482 0955 0.718 0.916 0.437 0.482
Streptococcus equi 4047 0.224 1.000 0.612 0.889 0.445 0.366
Vibrio cholerae O1 biovar El Tor str. N16961 Chr. 1 0.000 1.000 0.500 0.951 0.000 0.000
Vibrio cholerae O1 biovar El Tor str. N16961 Chr. 2 0.000 1.000 0.500 0.802 0.000 0.000
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Supp Table 4. The sensitivity (TPR), specificity (TNR), overall accuracy (OACC), accuracy (ACC),

F1 and Matthews correlation coefficient (MCC) of the IslandPick, Islander, SIGI-HMM,

IslandPath-DIMOB, Zisland Explorer and MTGlpick on the L-data set.



Predicted GI Nucleotides in PGIS/RGIs**
Method both RGIs and
Length Number Average length PGIs* (>50%)

IslandPick 106793 6 17799 106587 1
IslandPath-DIMOB 291264 13 22405 233096 5
Sigi-HMM 241154 31 7779 137308 4
Alien Hunter 980086 86 11396 449085 18
Centroid 174000 12 14500 68483 3
INDeGenlIUS 120000 12 10000 61214 3
SigHunt 258000 34 7588 102160 6
MTGlIpick 582232 18 32346 456619 14

* Total number of the overlapping nucleotides in both really GIs (RGIs) and predicted GIs (PGIs) Data.

** Number of the really GIs (RGI) which are covered by more than 50% of the predicted GIs (PGI).

Supp Table 5. Total length, average length and number of genomic islands predicted by MTGlIpick,

SIGI-HMM, Alien Hunter, Centroid, IslandPath-DIMOB, INDeGenlUS, SigHunt and IslandPick in S.

enterica Typhi CT18, and total number of the overlapping nucleotides in both known GIs and predicted GIs

Data as well as the number of the known GIs which are covered by more than 50% of the results of the

prediction method.



Method Method Precision FDR Fl-score
comparative genomics IslandPick 16.67 83.33 7.41
IslandPath-DIMOB 38.46 61.54 29.41
HMM-based

Sigi-HMM 12.90 87.10 15.38

methods
Alien Hunter 20.93 79.07 33.64

Sequence
Centroid 25.00 75.00 18.18
composition

Window-based INDeGenlUS 25.00 75.00 18.18
methods SigHunt 17.65 82.35 21.82
MTGIpick 77.78 22.22 71.79

Supp Table 6. Precision, false discovery rate (FDR) and Fl-score of the proposed method MTGlIpick,

SIGI-HMM, Alien Hunter, Centroid, IslandPath-DIMOB, INDeGenlUS, SigHunt and IslandPick on

detection of genomic islands in S. enterica Typhi CT18, and the precision, false positive rate and F1-score

are calculated based on the number of the known GIs which are covered by more than 50% of the results of

the prediction method.
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Supp Table 7. The start and end positions of 21 known genomic islands, and those of the overlap between the 21 known genomic islands and the predicted

genomic islands from SIGI-HMM, Alien_Hunter, Centroid, IslandPath-DIMOB, INDeGenlUS, SigHunt, IslandPick, Zisland Explorer and MTGlIpick.



