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Supplementary Figure 1 Viral chitosanase protein structure comparisons and partial sequence
alignments. a Viral AMG chitosanase sequences predicted to have the uncharacterized domain (cyan) and GH
domain (magenta) that are similar to those of the V-Csn X-Ray structure. Alignment made with MView 1.63.
Conserved active site residues shown as sticks. b Viral AMG chitosanase sequences with and without the
uncharacterized domain
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structure seen in V-Csn (cyan). GH domain in magenta. Sequences lacking the novel domain may also lack the
two prominent helices in the GH domain at the C-terminus of the sequence, or a shorter C-terminal helix may be
poorly predicted in the structure shown. Conserved active site residues shown as sticks.



Supplementary Table 1 Metadata of viral contigs detected with Glycoside Hydrolase Family 75 chitosanase

The metadata includes 1) information of habitat (‘Ecosystem’ and ‘Habitat’) and IMG/VR (v3) dataset (‘Sample ID’ and ‘JGI Proposal Award DOI” if any) where the viral contigs were detected; 2) quality of the viral contigs (‘Quality” and ‘Completeness’); 3) bioinformatically predicted
hosts (‘Host assignment’); 4) statistics of chitosanase annotations (‘E-value’ and ‘Bit score’); 5) gene arrangement of each viral contigs (‘Upstream’ and ‘Downstream’); 6) assigned AMG category (‘AMG category’) and 7) viral chitosanase IDs used in this study (‘Short name’).

Viral Contig
3300000364 INPhiseqzaiiFebDRAFT_I01854920
3300012349 Ga0137387_10000020
3300005937____Ga0081455_10000703
3300027874____Ga0209465_10001056
3300012971 Ga0126369_10000332
3300005937____Ga0081455_10000687
3300010043___Ga0126380_10000006
3300012582 Ga0137358_10000037
3300012926____Ga0137401_10000034
3300032893 Ga0335069_10000845
3300010043____Ga0126380_10000125
2088090014___GPIPI_17305223
3300000439 TBL comlsis EPIDRAFT._1003500
S300000553___TBL_comba7_HYFODRAFT_10001047
3300000730____fpDRAFT_1008667
3300002408____BS70129032_109959582
33000028 570140625_10000008 1
3300003813____Ga0007879_1000018
3300003814____Ga0007877_1000002
3300003814____Ga0007877_1000132
3300003911____JGI25405152794_10000041
3300004633____Ga0066395_10000709
3300004806____Ga0007854_10000095
3300005526___Ga0073909_10000042
3300005526____Ga0073909_10000096
3300005526___Ga0073909_10000172
3300005764 Ga0066903_100000166
3300005937____Ga0081455_10000183
3300006101___Ga0007810_1000012
3300006104____Ga0007882_10000071
3300006104___Ga0007882_10001047
3300006105____Ga0007819_1000232
3300006109____Ga0007870_1000022
3300006110____Ga0007871_1000025
3300006111____Ga0007848_1000027
300006117 Ga0007818_1000028
3300006120____Ga0007867_1000028
3300006854 Ga0075425_100000201
3300007076____Ga0075435_100000075
3300009154 Ga0114963_10000394
3300009158____Ga0114977_10000687
3300009159 Ga0114978_10000954
3300009164___Ga0114975_10000755
3300009181____Ga0114969_10000130
3300009184____Ga0114976_10000585
3300009184____Ga0114976_10000610
3300009185____Ga0114971_10000002
3300009502 Ga0114951_10000439
3300009692 Ga0116171_10006394
3300010048____Ga0126373_10000281
3300010233___Ga0136235_1000158
3300010233___Ga0136235_1000189
3300010233___Ga0136235_1000369
3300010361 Ga0126378_10000419
3300010362____Ga0126377_10000082
3300010362 Ga0126377_10000413
3300010366____Ga0126379_10000347
3300010366____Ga0126379_10000390
3300010376____Ga0126381_100000274
3300010376____Ga0126381_100000306
3300010376____Ga0126381_100000470
3300012971 Ga0126369_10000399
3300012971____Ga0126369_10004632
3300019888 Ga0193751_1000386
3300020062____Ga0193724_1000025
3300020550____Ga0208600_1000021
3300020582 Ga0210395_10003499
3300020699____Ga0214221_1000072
3300020700___Ga0214225_1000035
3300020703___Ga0214227_1000027
3300020706___Ga0214217_1000118
3300021124 Ga0214199_1000026
3300021139____Ga0214166_1000301
3300021142 Ga0214192_1000169
3300021403____Ga0210397_10000139
3300021404____Ga0210389_10001107
3300021405____Ga0210387_10000062
3300021405____Ga0210387_10000245
3300021478____Ga0210402_10000026
3300021478____Ga0210402_10000601
3300021479____Ga0210410_10001803
3300021560____Ga0126371_10000592
3300021560____Ga0126371_10004477
3300022534____Ga0224452_1000001
3300022555___ Ga0212088_10005809
3300022602 Ga0248169_101248
3300022694 Ga0222623_10000004
3300022745 Ga0228698_1000621

3300025162 Ga0209083_1001017
3300025316___Ga0209697_10002550
3300025381____Ga0208871_1000019
3300025390____Ga0208743_1000010
3300025391___Ga0208740_1000034

3300025395____Ga0208109_1000076
3300025400____Ga0208387_1000027
3300025403___Ga0208745_1000041
3300025410____Ga0208875_1000369
3300025416___Ga0208877_1000289
3300025423____Ga0208746_1000050
3300025430____Ga0208622_1000032
3300025430___Ga0208622_1000101
3300025648____Ga0208507_1000129
3300025648 Ga0208507_1000958
3300025778____Ga0208388_1000019
3 Ga0208258_1000037
3300025789____Ga0208499_1000259
3300025838____Ga0208872_1000043
3300026285____Ga0209438_1000629

3 Ga0208454_1000129
33000276355___Ga0209388_1000050
3300027712____Ga0209499_1000398

3300027741 Ga0209085_1000149
3300027746___Ga0209597_1000003

3300027754____Ga0209596_1000127
3300027754___Ga0209596_1000555
3300027782____Ga0209500_10002238
3300027821 ___Ga0209811_10000270
3300027911__Ga0209698_10001340
3300027969____Ga0209191_1000371

3300028590____Ga0247823_10000072
3300028590___Ga0247823_10000159
3300028590____Ga0247823_10000343
3300028592____Ga0247822_10000132
3300029798____Ga0239581_1000219
3300029922 Ga0311363_10000523
3300029953___Ga0311343_10000842
3300031524____Ga0302320_10005537
3300031788____Ga0302319_10002010
3300032605____Ga0316232_1002407
3300032668____Ga0316230_1001206
3300032677__Ga0316227_1000899
3300032722____Ga0316231_1001296
3300032783___Ga0335079_10001352
3300032954___Ga0335083_10000404
3300033158____Ga0335077_10000474

Length
22176

Sample ID
3300000364
3300012349
3300005937
3300027874
3300012971
3300005937
00010043
3300012582
3300012926
3300032893
3300010043
2088090014

3300002408
3300002835
3300003813
3300003814
3300003814
3300003911
3300004633
3300004806
3300005526
3300005526
3300005526
3300005764
3300005937
3300006101
3300006104
00006104
3300006105
3300006109
3300006110
3300006111
3300006117
3300006120
3300006854
3300007076
3300009154
3300009158
3300009159
3300009164
3300009181
3300009184
3300009184
3300009185
3300009502
3300009692
3300010048
3300010233
3300010233
3300010233
3300010361
3300010362
3300010362
3300010366
3300010366
3300010376
3300010376
3300010376
3300012971
3300012971
3300019888
3300020062
3300020550
3300020582

3300020706
3300021124
3300021139
3300021142
3300021403
3300021404
3300021405
3300021405
3300021478
3300021478
3300021479
3300021560
3300021560
3300022534
3300022555
3300022602
3300022694
3300022745
3300025162
3300025316
3300025381
3300025390
3300025391
3300025395
3300025400
3300025403
3300025410
3300025416
3300025423
3300025430
3300025430
3300025648
3300025648
3300025778
3300025783
3300025789
3300025838
3300026285
3300026285
3300026304
00026324
3300026551
3300027573
3300027655
3300027712
3300027733
3300027734
3300027734
3300027741
3300027746
3300027754
3300027754
3300027782
3300027821
3300027911
3300027969
3300028590
3300028590
3300028590
3300028592
3300029798

3300031524
00031788
3300032605
3300032668
3300032677
3300032722
3300032783
3300032954
3300033158

UViG
IMGVR_UViG_3300000364_000020
IMGVR_UVIG_3300012349_000002
IMGVR_UViG_3300005937_000048
IMGVR_UVIG_3300027874_000074
IMGVR_UViG_3300012971_000062
IMGVR_UViG_3300005937_000047
IMGVR_UVIG_3300010043_000005
IMGVR_UViG_3300012582_000003
IMGVR_UViG_3300012926_000010
IMGVR_UVIG_3300032893_000075
IMGVR_UViG_3300010043_000020
IMGVR_UVIG_2088090014_000012
IMGVR_UVIG_3300000439_000610
IMGVR_UViG_3300000553_000131
IMGVR_UVIG_3300000730_000091
IMGVR_UViG_3300002408_000907
IMGVR_UVIG_3300002835_000034
IMGVR_UVIG_3300003813_000008
IMGVR_UViG_3300003814_000001
IMGVR_UVIG_3300003814_000054
IMGVR_UViG_3300003911_000009
IMGVR_UVIG_3300004460_000380
IMGVR_UVIG_3300004461_000248
IMGVR_UViG_3300005526_000014
IMGVR_UViG_3300005526_000019
IMGVR_UVIG_3300005526_000031
IMGVR_UViG_3300005764_000047
IMGVR_UVIG_3300005937_000004
IMGVR_UViG_3300006101_000003
IMGVR_UViG_3300006104_000001
IMGVR_UVIG_3300006104_000135
IMGVR_UViG_3300006105_000159
IMGVR_UViG_3300006109_000008
IMGVR_UViG_3300006110_000001
IMGVR_UViG_3300006111_000006
IMGVR_UVIG_3300006113_000052
IMGVR_UViG_3300006120_000018
IMGVR_UViG_3300006854_000008
IMGVR_UVIG_3300007076_000010
IMGVR_UVIG_3300009154_000202
IMGVR_UVIG_3300009158_000221
IMGVR_UVIG_3300009159_000310
IMGVR_UViG_3300009164_000356
IMGVR_UVIG_3300009181_000079
IMGVR_UVIG_3300009184_000231
IMGVR_UVIG_3300009184_000240
IMGVR_UVIG_3300027746_000013
IMGVR_UViG_3300009502_000059
IMGVR_UVIG_3300009692_000215
IMGVR_UVIG_3300010048_000028
IMGVR_UViG_3300010233_000129
IMGVR_UVIG_3300010233_000155
IMGVR_UViG_3300010233_000271
IMGVR_UViG_3300010361_000026
IMGVR_UVIG_3300010362_000034
IMGVR_UViG_3300010362_000097
IMGVR_UViG_3300010366_000063
IMGVR_UVIG_3300010366_000067
IMGVR_UViG_3300010376_000011
IMGVR_UVIG_3300010376_000041

IMGVR_UViG_3300010376_000059
IMGVR_UViG_3300012971_000071
IMGVR_UVIG_3300012971_000182
IMGVR_UViG_3300019888_000013

IMGVR_UViG_3300020550_000017
IMGVR_UViG_3300020582_000050
IMGVR_UVIG_3300020699_000007
IMGVR_UViG_3300020700_000001
IMGVR_UViG_3300020703_000002
IMGVR_UVIG_3300020706_000009
IMGVR_UViG_3300021124_000015
IMGVR_UViG_3300021139_000125
IMGVR_UVIG_3300021142_000076
IMGVR_UViG_3300021403_000012
IMGVR_UVIG_3300021404_000041
IMGVR_UViG_3300021405_000010
IMGVR_UViG_3300021405_000031
IMGVR_UVIG_3300021478_000017
IMGVR_UViG_3300021478_000071
IMGVR_UViG_3300021479_000067
IMGVR_UViG_3300021560_000057
IMGVR_UViG_3300021560_000128
IMGVR_UVIG_3300022534_000001
IMGVR_UViG_3300022555_000266
IMGVR_UViG_3300022602_000243
IMGVR_UVIG_3300022694_000001
IMGVR_UViG_3300022745_000143

IMGVR_UVIG_3300025316_000058
IMGVR_UViG_3300025381_000014

IMGVR_UViG_3300025391_000001
IMGVR_UViG_3300025395_000010
IMGVR_UVIG_3300025400_000021
IMGVR_UViG_3300025403_000009

IMGVR_UViG_3300025410_000137
IMGVR_UVIG_3300025416_000080
IMGVR_UViG_3300025423_000022
IMGVR_UVIG_3300025430_000002
IMGVR_UVIG_3300025430_000049
IMGVR_UViG_3300025645_000029
IMGVR_UVIG_3300025648_000142
IMGVR_UViG_3300025778_000019
IMGVR_UViG_3300025783_000009
IMGVR_UVIG_3300025789_000177
IMGVR_UViG_3300025838_000021
IMGVR_UVIG_3300026285_000008
IMGVR_UViG_3300026285_000009
IMGVR_UViG_3300026304_000007
IMGVR_UVIG_3300026324_000003
IMGVR_UViG_3300026551_000014
IMGVR_UViG_3300027573_000042
IMGVR_UViG_3300027655_000004
IMGVR_UViG_3300027712_000088
IMGVR_UVIG_3300027733_000224

IMGVR_UViG_3300027734_000331
IMGVR_UViG_3300027734_000334
IMGVR_UVIG_3300027741_000085
IMGVR_UViG_3300027746_000013

IMGVR_UVIG_3300027754_000255
IMGVR_UViG_3300027782_000773

IMGVR_UViG_3300027911_000054
IMGVR_UViG_3300027969_000241
IMGVR_UVIG_3300028590_000012
IMGVR_UViG_3300028590_000019
IMGVR_UVIG_3300028590_000046
IMGVR_UVIG_3300028592_000054
IMGVR_UViG_3300029798_000007
IMGVR_UVIG_3300029922_000048
IMGVR_UViG_3300029953_000039
IMGVR_UViG_3300031524_000066
IMGVR_UVIG_3300031788_000036
IMGVR_UViG_3300032605_000189
IMGVR_UViG_3300032668 000112
IMGVR_UViG_3300032677_000088
IMGVR_UViG_3300032722_000095
IMGVR_UVIG_3300032783_000007
IMGVR_UVIG_3300032954_000008
IMGVR_UViG_3300033158_000003

Habitat
Terrestrial
Terrestrial
Terrestrial
Terrestrial
Terrestrial
Terrestrial
Terrestrial
Terrestrial
Terrestrial
Terrestrial
Terrestrial
Terrestrial

Aquatic

Aquatic

Ecosystem
Grassland
Unclassified
Rhizosphere
Forest
Forest
Rhizosphere
Forest
Unclassified
Unclassified
Wetland
Forest
Grassland
Freshwater
Freshwater

Engineered Wastewater

Aquatic
Aquatic
Aquatic
Aquatic
Aquatic

Terrestrial

Terrestrial
Aquatic

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial
Terrestrial
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic

Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Rhizosphere
Forest
Freshwater
Unclassified
Unclassified
Unclassified
Forest
Rhizosphere
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Rhizosphere
Rhizosphere
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater

Engineered Wastewater

Terrestrial
Aquatic
Aquatic
Aquatic

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial
Aquatic

Terrestrial
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial
Aquatic

Terrestrial
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic

Terrestrial
Aquatic
Aquatic

Terrestrial

Terrestrial

Terrestrial

Terrestrial
Aquatic

Terrestrial

Terrestrial

Terrestrial

Terrestrial
Aquatic
Aquatic
Aquatic
Aquatic

Terrestrial

Terrestrial

Terrestrial

Forest
Freshwater
Freshwater

Freshwater
Freshwater
Forest
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Forest
Forest
Forest
Forest
Forest
Forest
Forest
Forest
Forest
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater

Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Grassland
Grassland
Grassland
Grassland
Grassland
Freshwater
Rhizosphere
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Unclassified
Freshwater
Freshwater
Agricultural
Agricultural
Agricultural
Agricultural
Freshwater
Permafrost
Permafrost
Permafrost
Permafrost
Freshwater
Freshwater
Freshwater

Quality (checkV) Completeness

Host assignment

Putative viral chitosanase ID

Low-quality 13.69 3300000364_____
Medium-quality 62.57 Proteobacteria 3300012349___ Ga0137387_10000020_34
Medium-quality 6252 Unclassified 3300005937___Ga0081455_10000703_29
Low-quality 2034 Proteobacteria 3300027874____Ga0209465_10001056_2
Low-quality 4972 Proteobacteria 3300012971_____Ga0126369_10000332_32
Medium-quality 5526 Proteobacteri 3300005937___Ga0081455_10000687_48
Low-quality 46.25 Unclassifig 3300010043 _____Ga0126380_10000006_37
Medium-quality 5532 Proteobacteria 3300012582___Ga0137358_10000037_18
Medium-quality 5444 Proteobacte 3300012926____Ga0137401_10000034_25
Medium-quality 5542 Proteobacteria 3300032893____ Ga0335069_10000845_57
Low-quality 28.66 Proteobacteria 3300010043__Ga0126380_10000125_30
Low-quality 2156 Proteobacte 2088090014____ GPIPI_17305223_22
Low-quality 2153 Proteobacteria 3300000439 TBL_comb48_EPIDRAFT_1003500_§
Low-quality 3605 Actinobacter 3300000553 TBL_comb#7_HYPODRAFT_I0001047_26
Low-quality 2732 Proteobacteri 3300000730____fpDRAFT_1008667_26
Low-quality 1522 Unclassified 3300002408 BS570J29032_109959582_20
Medium-quality 5244 Firmicutes 3300002835____BS70J40625_100000081_20
Complete 100 Proteobacteria 3300003813____Ga0007879_1000018_47
Medium-qua 77.19 3300003814_____Ga0007877_1000002_55
Low-quality 1243 3300003814____Ga0007877_1000132_8
Low-quality 209 3300003911_____JGI25405152794_10000041_18
Low-quality 20,14 3300004633 ___Ga0066395_10000709_14
Low-quality 3247 Firmicutes 3300004806____Ga0007854_10000095_18
Low-quality 4458 Proteobacteria 3300005526_____Ga0073909_10000042_8
Low-quality 2943 Acidobacteria 3300005526____Ga0073909_10000096_22
Low-quality 2209 Unclassified 3300005526_____Ga0073909_10000172_25
Low-quality 48.36 Proteobacteri: 3300005764_____Ga0066903_100000166_28
Medium-quality  69.56 Proteobacteria 3300005937____Ga00§1455_10000183_26
Medium-qualit 772 Proteobacteria 3300006101_____Ga0007810_1000012_55
Medium-quality ~ 77.21 Proteobacteri 3300006104____Ga0007882_10000071_14
Low-quality 1292 Proteobacte 3300006104____Ga0007882_10001047_17
Low-quality 19.94 Proteobacteria 3300006105_____Ga0007819_1000232_18
Low-quality 3282 Firmicutes 3300006109____Ga0007870_1000022_19
Medium-quality 77.19 Proteobacteria 3300006110____Ga0007871_1000025_23
Low-quality 3247 Firmicutes. 3300006111____Ga0007848_1000027_18
Medium-quality 7718 Proteobacte 300006117____Ga0007818_1000028_21
Low-quality 3428 Firmicutes 3300006120_____Ga0007867_1000028_67
Medium-quality 6482 Proteobacte 3300006854____Ga0075425_100000201_58
Medium-qu: 5571 Proteobacte 3300007076____Ga0075435_100000075_12
Low-quality 2706 Proteobacteria 3300009154____Ga0114963_10000394_11
Low-quality 3176 Proteobacte 3300009158____Ga0114977_10000687_27
Low-quality 3048 Unclassified 3300009159_____Ga0114978_10000954_18
Low-quality 3728 Proteobacteri: 3300009164_____Ga0114975_10000755_9
Medium-quality 7056 Acidobacte 3300009181___Ga0114969_10000130_90
Low-quality 3553 Proteobacteria 3300009184____Ga0114976_10000585_26
Low-quality 3176 Proteobacte 3300009184____Ga0114976_10000610_27
Medium-quality 7805 Firmicutes 3300009185____Ga0114971_10000002_127
Medium-quality 65.81 Proteobacteria 3300009502_____Ga0114951_10000439_63
Low-quality 1137 Proteobacteria 3300009692 Ga0116171_10006394_12
Low-quality 34.63 Proteobacteria 3300010048_____Ga0126373_10000281_42
Low-quality 3954 Unclassi 3300010233_____Ga0136235_1000158_39
Medium-quality 5189 Proteobacteria 3300010233____Ga0136235_1000189_28
Low-quality 1209 Unclassified 3300010233____Ga0136235_1000369_4
Low-quality 4246 Proteobacteri 3300010361 ___Ga0126378_10000419_32
Medium-qu: 5744 Proteobacte 3300010362 Ga0126377_10000082_45
Low-quality 2512 'Verrucomicrobia 3300010362_____Ga0126377_10000413_12
Low-quality 4126 Proteobacteria 3300010366____Ga0126379_10000347_19
Low-quality 30.74 Unclassified 3300010366_____Ga0126379_10000390_18
Complete 100 Proteobacteri: 3300010376____Ga0126381_100000274_36
Low-quality 453 Proteobacte 3300010376___Ga0126381_100000306_58
Low-quality 4493 Proteobacteria 3300010376_____Ga0126381_100000470_39
Low-quality 4689 Proteobacteria 3300012971 ___Ga0126369_10000399_5
Low-quality 1621 Proteobacte 3300012971 Ga0126369_1000463
Medium-quality 555 Proteobacteria 3300019888____Ga0193751_1000386_16
Low-quality 3596 Proteobacte 3300020062____Ga0193724_1000025_14
Low-quality 8.92 Firmicutes 3300020550_____Ga0208600_1000021_2
Low-quality 1277 Proteobacteria 3300020582_____Ga0210395_10003499_9
Med I 5091 3300020699____Ga0214221_1000072_41
5411 'Verrucomicrobia 3300020700_____Ga0214225_1000035_38
5077 Actinobacteria 3300020703___Ga0214227_1000027_17
Low-quality 4455 Actinobacteria 3300020706_____Ga0214217_1000118_28
Medium-quality 59.81 Unclassified 3300021124 Ga0214199_1000026_7
Low-quality 4743 Unclassified 3300021139___Ga0214166_1000301_5
Medium-quality 83.86 3300021142____Ga0214192_1000169_29
Medium-qua 57.84 3300021403___Ga0210397_10000139_99
Not-determined  NA 3300021404____Ga0210389_10001107_14
Medium-quality 89.74 3300021405_____Ga0210387_10000062_108
Medium-qua 6152 3300021405____Ga0210387_10000245 25
Med 60.74 3300021478 Ga0210402_10000026_183
Medium-quality 66.95 Proteobacteria 3300021478_____Ga0210402_10000601_21
Low-quality 2478 Proteobacteria 3300021479____Ga0210410_10001803_30
Low-quality 2132 Proteobacteria 3300021560_____Ga0126371_10000592_23
Low-quality 1331 Unclassified 3300021560_____Ga0126371_10004477_11
Medium-quality 8085 Unclassified 3300022534____Ga0224452_1000001_36
Low-quality 31.08 Unclassified 3300022555____Ga0212088_10005809_10
Medium-quality 6107 Unclassified 3300022602 Ga0248169_101248_4
Medium-qu: 81.05 Firmicutes 3300022694 Ga0222623_10000004_27
Low-quality 15 Acidobacteria 3300022745____ Ga0228698_1000621_24
Low-quality , Unclassified 3300025162____Ga0209083_1001017_31
Low-quality 226 Unclassified 3300025316_____Ga0209697_10002550_20
Medium-quality 7728 Proteobacteria 3300025381_____Ga0208871_1000019_6
Medium-quality 5798 Firmicutes 3300025390____Ga0208743_1000010_121
Medium-quality 7721 Proteobacteria 3300025391_____ Ga0208740_1000034_55
Low-quality 27.14 Firmicutes 3300025395____Ga0208109_1000076_60
Medium-quality 7725 Proteobacteria 3300025400____Ga0208387_1000027_6
Medium-quality 7723 Proteobacteria 3300025403_____Ga0208745_1000041_13

Low-quality
Low-quality
Medium-quality
Medium-quality
Medium-quality
Medium-quality
Low-quality
Medium-quality
Medium-quality
Low-quality
Medium-quali
Low-quality
Low-quality
Low-quality
Low-quality
Low-quality
Medium-quality
Low-quality
Low-quality
Low-quality
Low-quality
Low-quality
Medium-quali
Medium-quality
Medium-quality
Low-quality
Low-quality
Low-quality
Low-quality
Low-quality
Medium-quality
Medium-quality
Medium-quality
Medium-quality
Medium-quali
Low-quality
Medium-quality
Low-quality
Low-quality
Low-quality
Low-quality
Low-quality
Low-quality
Low-quality
Low-quality
Low-quality

ty

2723
10.79
66.46
2943
48,14
3151
3554
3177
6947
7805
75.12
4281
1882
2236
3861

7563
5993

609
5107
5961

Unclassified

Proteobacteria
Proteobacteria
Firmicutes
Proteobacteria
Unclassified

Proteobacter

Proteobacte:

Proteobacteria
Unclassified

Firmicutes
Acidobacteria
Unclassified

Unclass
Unclassified
Verrucomicrobia
Proteobacter
Proteobacteria
Proteobacteria
Proteobacteria
Proteobacteria

Proteobacter:
Actinobacteria
Proteobacteria

Unclassified
Firmicutes
Verrucomicrobia
Verrucomicrobia
Proteobacteria
Verrucomicrobia
Actinobacteria
Proteobacteria

Proteobacter

3300025410____Ga0208875_1000369_6
3300025416____Ga0208877_1000289_14
3300025423____Ga0208746_1000050_6
3300025430____Ga0208622_1000032_55
3300025430__Ga0208622_1000101_25
3300025648____Ga0208507_1000129_46
3300025648____Ga0208507_1000958_17
3300025778__Ga0208388_1000019_59
_Ga0208258_1000037_53
3300025789____Ga0208499_1000259_22
3300025838___Ga0208872_1000043_121
3300026285____Ga0209438_1000629_3

3300026304____Ga0209240_1000230_3
3300026324 Ga0209470_1001151_22
3300026551 _Ga0209648_10005312_14
3300027573____Ga0208454_1000129_10
33000276355____Ga0209388_1000050_4
3300027712___Ga0209499_1000398_25

3300027741____Ga0209085_1000149_41
3300027746__Ga0209597_1000003_90
3300027754____Ga0209596_1000127_18.
3300027754__Ga0209596_1000555_48.
3300027782___Ga0209500_10002238_10
3300027821____Ga0209811_10000270_8.
3300027911__Ga0209698_10001340_22
3300027969____Ga0209191_1000371
3300028590____Ga0247823_10000072_83
3300028590____Ga0247823_10000159_19
3300028590____Ga0247823_10000343_31
3300028592____Ga0247822_10000132_31
3300029798____Ga0239581_1000219_64
3300029922____Ga0311363_10000523_93
3300029953___Ga0311343_10000842_75
3300031524____Ga0302320_10005537_8.
3300031788____Ga0302319_10002010_6
3300032605___Ga0316232_1002407_8
3300032668____Ga0316230_1001206_42
3300032677___Ga0316227_1000899_1 1
3300032722____Ga0316231_1001296_42
3300032783___Ga0335079_10001352_24
3300032954__Ga0335083_10000404_39
3300033158___Ga0335077_10000474_60

E-value Bit score
[ 101854920_13 2.39E-19

140E-07
350E-07
240E-08
2.00E-09
5.00E-09
297E-52
290E-07
290E-07
6.20E-15
130E-14
217E-12
141E-19
9.70E-15
162E-12
245E-07
245E-07
167E-28
1.67E-28
6.70E-11
100E-08,
240E-08
345E-41
230E-05
5.14E-32
9.80E-08
200E-09
1.00E-08,
167E-28
167E-28
6.70E-11
6.70E-11
345E-41
167E-28
345E-41
167E-28
345E-41
7.68E-16
7.68E-16
283E-15
340E-09
2.70E-10
280E-09
250E-07
2.80E-09
340E-09
2.10E-07
270E-10
125E-38
7.90E-10
2.10E-19
8.55E-16
271E-13
1.60E-08,
1.49E-06
200E-07
290E-11
2.90E-08
1.22E-05
110E-07
1.80E-08,
390E-09
5.60E-09
6.75E-23
320E-13
245E-07
1.59E-45
933E-15
933E-15
933E-15
933E-15
1.62E-18
1.62E-18
141E-19
142E-45
924E-47
4.92E-46
1.69E-45
1.20E-10
5.10E-10
142E-45
130E-54
2.69E-54
1.20E-18,
LI0E-08,
240E-09
1.20E-18,
4.64E-21
110E-08,
225E-14
1.67E-28
345E-41
167E-28
345E-41
1.67E-28
167E-28
345E-41
167E-28
167E-28
167E-28

7A0E-14
5.20E-08
4770E-08
3.20E-09
340E-09
2.80E-09
340E-09
130E-08,
2.10E-07
250E-07
1.20E-10
270E-10
9.80E-08
5.66E-63
280E-09
8.10E-10
290E-08
5.00E-10
5.00E-10
270E-10
7.80E-10
2.22E-11
9.10E-11
9.10E-11
280E-07
280E-07
2.40E-06
280E-07
302E-36
288E-24
1.74E-48

947
25.1
238
276
311
2938
180
24.1
241
49
48
747

152
18
152

288
813
18
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Upstream (H:hallmark, O:bact;X:NA; V:viral protein)
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Downstream (H:hallmark, O:bact;X:NA; Vzviral protein)
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10.46936/fics.proj 2016.49483/60006003
10.46936/fic.proj. 2016.49453/60006003
10.46936/fics.proj 2016.49483/60006003
10.46936/10.25585/60000627
10.46936/10.25585/60000627
10.46936/10.25585/60000753
10.46936/10.25585/60000876

10.46936/10.25585/60000753
10.46936/10.25585/60000733
10.46936/10.25585/60000876
10.46936/10.25585/60000876
10.46936/10.25585/60000543
10.46936/10.25585/60000543

10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000543
10.46936/10.25585/60000762
10.46936/10.25585/60000762
10.46936/10.25585/60000762
10.46936/10.25585/60000762
10.46936/10.25585/60000762
10.46936/10.25585/60000753
10.46936/10.25585/60000754
10.46936/10.25585/60000587
10.46936/10.25585/60000587
10.46936/10.25585/60000587
10.46936/10.25585/60000587
10.46936/10.25585/60000587
10.46936/10.25585/60000587
10.46936/10.25585/60000587
10.46936/10.25585/60000587
10.46936/10.25585/60000587
10.46936/10.25585/60007659
10.46936/10.25585/60000806
10.46936/10.25585/60000587
10.46936/10.25585/60000933
10.46936/10.25585/60000933
10.46936/10.25585/60000933
10.46936/10.25585/60000933

10.46936/fics.proj 2017.49950/60006215
10.46936/fic.proj. 2017.49950/60006215
10.46936/fics.proj 2017.49950/60006215
10.46936/fics.proj 2017.49950/60006215
10.46936/10.25585/60000907
10.46936/10.25585/60000907
10.46936/10.25585/60000907
10.46936/10.25585/60000907
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Supplementary Table 1 Metadata of viral contigs detected with Glycoside Hydrolase Family 75 chitosanase
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The metadata includes 1) information of habitat (‘Ecosystem’ and ‘Habitat’) and IMG/VR (v3) dataset (‘Sample ID’ and ‘JGI Proposal Award DOI’ if any) where the viral contigs were detected; 2) quality of the viral contigs (‘Quality’ and ‘Completeness’); 3) bioinformatically predicted hosts (‘Host assignment’); 4) statistics of chitosanase annotations (‘E-value’ and ‘Bit score’); 5) gene arrangement of each viral contigs (‘Upstream’ and ‘Downstream’); 6) assigned AMG category (‘AMG category’) and 7) viral chitosanase IDs used in this study (‘Short name’).
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