
Number of spacers in CRISPR arrays 

Phylum I I-A I-B I-C I-D I-E I-F I-U II-A II-B II-C III III-A III-B III-
C 

III-D IV-
A 

V-A V-B VI-
A 

VI-
B 

VI-
C 

V-U ?

Acidithiobacillia 0 0 0 17 0 0 0 0 0 0 6 0 0 0 0 0 58 0 0 0 0 0 3 0 
Acidobacteriia 0 0 0 21 0 0 0 33 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 6 
Actinobacteria 1224 59 1613 3660 0 26325 0 3163 455 0 1504 188 608 150 0 899 368 0 0 0 0 0 19 14640 
Alphaproteobacteria 14 7 0 2092 52 2931 43 333 0 0 893 0 75 99 0 100 24 0 8 5 0 0 0 1459 
Aquificae 0 0 410 0 0 0 0 0 0 0 0 10 25 0 6 5 0 0 0 0 0 0 0 492 
Archaeoglobi 4 131 91 0 0 0 0 0 0 0 0 9 99 0 0 0 0 0 0 0 0 0 0 174 
Armatimonadetes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 151 
Bacteria candidate 
phyla 

0 0 60 0 0 0 0 23 0 0 23 0 64 40 0 5 2 34 0 0 0 0 0 256 

Bacteroidetes/Chlorobi 
group 

118 138 5529 1496 0 486 108 48 28 0 4767 205 584 619 61 498 0 226 0 25 682 0 0 2993 

Betaproteobacteria 84 15 2 2774 120 3345 2676 58 0 24 1447 67 140 284 16 60 97 0 0 0 0 0 0 2804 
Blastocatellia 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 
Caldisericia 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Caldithrix 0 0 30 0 0 0 0 0 0 0 0 0 36 0 0 12 0 0 0 0 0 0 0 11 
Candidatus 
Korarchaeota 

0 117 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Candidatus 
Marinimicrobia 

0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 85 

Candidatus 
Tectomicrobia 

0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 19 

Chlamydiae 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Chloroflexi 16 4 2248 1014 684 190 0 3 0 0 0 279 605 56 4 151 127 0 0 0 0 0 0 1142 
Chrysiogenetes 0 0 0 0 0 17 38 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 
Cloacimonetes 0 0 180 0 0 0 0 0 0 0 6 72 0 0 0 24 0 0 0 0 0 0 0 19 
Crenarchaeota 941 4794 0 0 388 0 0 0 0 0 0 265 437 1047 87 1273 16 0 0 0 0 0 0 1964 
Cyanobacteria/ 
Melainabacteria group 

60 119 2806 256 4923 482 0 292 0 0 0 1014 132 3404 55 1265 183 0 0 0 0 0 256 5048 

Deferribacteres 0 0 114 0 0 0 69 0 0 0 10 0 55 31 0 0 0 0 0 0 0 0 0 22 
Deinococcus-Thermus 80 141 438 444 0 1423 0 33 0 0 0 88 177 229 0 4 49 0 0 0 0 0 14 937 
delta/epsilon 
subdivisions 

172 0 2320 2862 254 2256 487 1115 0 46 1256 155 301 321 125 132 12 6 6 0 0 0 3 1759 

Dictyoglomia 0 0 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 110 
Elusimicrobia 0 0 0 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 
Endomicrobia 0 0 0 0 0 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 
environmental 
samples 

0 0 0 0 0 0 0 0 0 0 131 0 0 0 0 0 0 0 0 0 0 0 0 0 

Fibrobacteres 0 0 0 119 0 19 31 0 0 0 45 0 0 24 0 21 0 0 0 0 0 0 0 156 
Firmicutes 447 820 23433 15274 393 5328 378 178 12413 0 1493 1319 3448 2398 818 2117 194 94 131 140 0 3 20 22493 
Fusobacteriia 4 0 1858 0 0 0 0 0 221 0 95 191 305 0 0 4 6 12 0 9 0 31 0 636 
Gammaproteobacteria 1858 6 317 5533 285 14211 24247 1046 0 391 400 374 622 1331 0 501 330 61 0 0 0 0 0 15689 
Gemmatimonadetes 0 0 0 5 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hadesarchaea 0 0 52 0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 
Halobacteria 34 0 2974 0 497 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1616 
Holophagae 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Latescibacteria 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 
Methanobacteria 0 0 1587 0 0 0 0 0 0 0 0 79 253 0 0 0 4 0 0 0 0 0 0 295 
Methanococci 0 57 399 0 49 0 0 0 0 0 0 28 68 3 20 0 98 0 0 0 0 0 0 917 
Methanomicrobia 233 81 3173 833 692 921 0 194 0 0 0 134 368 1048 426 834 0 0 0 0 0 0 0 1462 
Methanopyri 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 17 
nitrifying bacterium 
enrichment culture 

0 0 0 0 0 114 0 94 0 0 0 0 0 136 0 0 0 0 0 0 0 0 0 0 

Nitrospinae 0 0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0 0 
Nitrospira 2 0 214 42 0 328 0 48 0 0 0 0 70 0 32 0 9 0 0 0 0 0 5 338 
Planctomycetes 134 0 388 286 0 3 0 580 0 0 32 14 21 16 11 35 0 0 0 0 0 0 0 130 
Solibacteres 0 0 0 64 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 30 
Spirochaetia 170 10 882 802 53 942 46 0 71 0 245 0 33 20 0 6 0 51 0 0 0 0 0 1783 
Synergistia 0 0 609 455 0 116 0 0 0 0 87 45 135 130 0 0 0 0 0 0 0 0 0 125 
Tenericutes 0 0 0 0 0 0 0 0 755 0 111 0 2 0 0 0 0 0 0 0 0 0 0 128 

Supplementary table 2



Thaumarchaeota 0 21 252 0 0 0 0 0 0 0 0 22 0 0 0 41 0 0 0 0 0 0 0 225 
Thermobaculum 0 0 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 
Thermococci 59 416 495 0 0 0 0 0 0 0 0 0 153 117 0 0 0 0 0 0 0 0 0 1970 
Thermodesulfobacteria 0 0 187 0 0 0 0 0 0 0 0 0 29 51 0 0 0 0 0 0 0 0 0 63 
Thermoplasmata 13 0 117 112 194 32 0 84 0 0 0 0 63 0 0 0 0 108 0 0 0 0 0 547 
Thermotogae 0 6 1226 0 43 0 0 0 0 0 0 72 212 368 242 50 0 0 0 0 0 0 0 1512 
unclassified 
Acidobacteria 

0 0 0 0 0 171 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 87 

unclassified Archaea 
(miscellaneous) 

0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 

unclassified Bacteria 
(miscellaneous) 

3 0 631 123 408 17 0 0 24 0 237 3 33 196 0 289 0 0 0 0 0 0 0 850 

unclassified 
Euryarchaeota 

0 0 32 0 1 0 0 0 0 0 0 20 21 0 0 0 0 0 0 0 0 0 0 51 

unclassified 
Proteobacteria 

0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

uncultured archaeon 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Verrucomicrobia 0 0 0 201 0 63 0 119 0 0 67 0 0 123 0 15 0 0 23 0 0 0 0 80 
Zetaproteobacteria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 25 



Number of spacers with hits 

Phylum I I-A I-B I-C I-D I-E I-F I-U II-A II-B II-C III III-A III-B III-C III-D IV-A V-A V-B VI-A VI-B VI-C V-U ? 
Acidithiobacillia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 
Acidobacteriia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Actinobacteria 56 6 120 429 0 1716 0 287 20 0 145 3 11 1 0 11 63 0 0 0 0 0 0 746 
Alphaproteobacteria 0 1 0 45 0 34 0 0 0 0 10 0 0 1 0 2 0 0 0 0 0 0 0 27 
Aquificae 0 0 5 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 4 
Armatimonadetes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Bacteria candidate phyla 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Bacteroidetes/Chlorobi 
group 

1 0 230 98 0 3 0 4 1 0 319 4 8 16 1 8 0 5 0 0 50 0 0 92 

Betaproteobacteria 2 9 0 157 1 72 116 0 0 0 221 2 2 5 2 0 0 0 0 0 0 0 0 319 
Candidatus 
Marinimicrobia 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

Chloroflexi 0 0 1 7 0 16 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 2 
Chrysiogenetes 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cloacimonetes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Crenarchaeota 5 69 0 0 3 0 0 0 0 0 0 0 5 4 0 21 0 0 0 0 0 0 0 12 
Cyanobacteria/ 
Melainabacteria group 

0 0 25 1 35 3 0 1 0 0 0 4 2 16 0 4 0 0 0 0 0 0 1 34 

Deinococcus-Thermus 0 5 6 9 0 38 0 4 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 21 
delta/epsilon subdivisions 7 0 52 28 0 16 7 2 0 2 178 0 5 1 0 8 2 0 0 0 0 0 0 70 
Elusimicrobia 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
environmental samples 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 
Fibrobacteres 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Firmicutes 40 6 1380 978 11 338 7 0 2608 0 115 35 94 136 33 34 13 0 7 8 0 0 2 1798 
Fusobacteriia 0 0 448 0 0 0 0 0 10 0 1 19 24 0 0 1 1 0 0 0 0 2 0 123 
Gammaproteobacteria 286 0 0 529 0 1950 4736 12 0 7 46 0 13 45 0 15 65 0 0 0 0 0 0 2534 
Halobacteria 0 0 47 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 
Methanobacteria 0 0 37 0 0 0 0 0 0 0 0 1 6 0 0 0 0 0 0 0 0 0 0 3 
Methanococci 0 1 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Methanomicrobia 9 0 36 14 9 8 0 1 0 0 0 3 2 31 4 14 0 0 0 0 0 0 0 10 
nitrifying bacterium 
enrichment culture 

0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

Nitrospira 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 
Planctomycetes 1 0 1 9 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 
Spirochaetia 106 3 268 40 0 263 0 0 15 0 16 0 0 0 0 0 0 0 0 0 0 0 0 462 
Synergistia 0 0 0 13 0 6 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 
Tenericutes 0 0 0 0 0 0 0 0 25 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Thaumarchaeota 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
Thermococci 0 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 
Thermodesulfobacteria 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Thermoplasmata 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Thermotogae 0 0 10 0 0 0 0 0 0 0 0 0 3 1 0 0 0 0 0 0 0 0 0 17 
unclassified Bacteria 
(miscellaneous) 

0 0 3 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 

unclassified 
Proteobacteria 

0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Verrucomicrobia 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 6 



 Number of spacers with virus hits 

Phylum I I-A I-B I-C I-D I-E I-F I-U II-A II-B II-C III III-A III-B III-C III-D IV-A V-A V-B VI-A VI-B VI-C V-U ? 
Acidithiobacillia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 
Acidobacteriia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Actinobacteria 30 3 88 333 0 1317 0 226 18 0 107 1 5 1 0 7 58 0 0 0 0 0 0 552 
Alphaproteobacteria 0 0 0 36 0 21 0 0 0 0 6 0 0 0 0 1 0 0 0 0 0 0 0 19 
Aquificae 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 
Armatimonadetes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Bacteria candidate phyla 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Bacteroidetes/Chlorobi 
group 

1 0 209 70 0 2 0 4 1 0 244 3 6 7 1 2 0 5 0 0 36 0 0 66 

Betaproteobacteria 1 2 0 130 0 65 92 0 0 0 156 2 0 3 0 0 0 0 0 0 0 0 0 178 
Candidatus 
Marinimicrobia 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Chloroflexi 0 0 1 5 0 13 0 0 0 0 0 0 1 0 0 2 0 0 0 0 0 0 0 1 
Chrysiogenetes 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cloacimonetes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Crenarchaeota 5 62 0 0 3 0 0 0 0 0 0 0 5 4 0 19 0 0 0 0 0 0 0 9 
Cyanobacteria/ 
Melainabacteria group 

0 0 20 1 27 3 0 1 0 0 0 3 1 10 0 4 0 0 0 0 0 0 1 23 

Deinococcus-Thermus 0 4 3 4 0 31 0 4 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 17 
delta/epsilon subdivisions 5 0 33 21 0 13 6 0 0 2 97 0 3 0 0 3 2 0 0 0 0 0 0 41 
Elusimicrobia 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
environmental samples 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Fibrobacteres 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Firmicutes 33 6 1271 870 6 295 7 0 2359 0 100 28 75 123 31 28 8 0 7 4 0 0 1 1628 
Fusobacteriia 0 0 425 0 0 0 0 0 9 0 0 16 19 0 0 1 1 0 0 0 0 1 0 108 
Gammaproteobacteria 254 0 0 465 0 1790 4378 12 0 2 32 0 6 42 0 13 35 0 0 0 0 0 0 2299 
Halobacteria 0 0 27 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 
Methanobacteria 0 0 24 0 0 0 0 0 0 0 0 1 5 0 0 0 0 0 0 0 0 0 0 3 
Methanococci 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Methanomicrobia 9 0 34 13 8 6 0 0 0 0 0 2 2 30 4 14 0 0 0 0 0 0 0 7 
nitrifying bacterium 
enrichment culture 

0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

Nitrospira 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Planctomycetes 0 0 1 9 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
Spirochaetia 68 2 189 28 0 206 0 0 10 0 13 0 0 0 0 0 0 0 0 0 0 0 0 338 
Synergistia 0 0 0 8 0 5 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
Tenericutes 0 0 0 0 0 0 0 0 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Thaumarchaeota 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Thermococci 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 
Thermodesulfobacteria 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Thermoplasmata 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Thermotogae 0 0 10 0 0 0 0 0 0 0 0 0 3 1 0 0 0 0 0 0 0 0 0 15 
unclassified Bacteria 
(miscellaneous) 

0 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

unclassified 
Proteobacteria 

0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Verrucomicrobia 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 




