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 157|AB257657.1.1508 Prior 0.005237 Length 1487 

 AB257657.1.1508 Bacteria Actinobacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter uncultured actinobacterium

 EF540514.1.1440 BacteriaActinobacteriaActinobacteriaMicrococcalesIntrasporangiaceaeAquipuribacterMicrococcineae bacterium 4 C16 66

 KC554615.1.1512 BacteriaActinobacteriaActinobacteriaMicrococcalesIntrasporangiaceaeAquipuribacteruncultured bacterium

 990|HM308095.1.1339 Prior 0.004287 Length 1282 

 1423|EF127613.1.1432 Prior 0.006761 Length 1409 

 EF127613.1.1432 BacteriaActinobacteriaActinobacteriaKineosporialesKineosporiaceaeQuadrisphaerauncultured organism

 KF494737.1.1489 BacteriaActinobacteriaActinobacteriaKineosporialesKineosporiaceaeQuadrisphaerauncultured bacterium

 HQ910318.1.1487 BacteriaActinobacteriaActinobacteriaMicrococcalesIntrasporangiaceaeOrnithinicoccusuncultured bacterium

 849|AM746693.1.1492 Prior 0.007008 Length 1485 

 AM746693.1.1492 BacteriaActinobacteriaActinobacteriaMicrococcalesIntrasporangiaceaeOrnithinimicrobiumuncultured bacterium

 1339|AB374375.1.1520 Prior 0.002734 Length 1514 

 AB374375.1.1520 BacteriaActinobacteriaActinobacteriaPropionibacterialesNocardioidaceaeuncultureduncultured endolithic bacterium

 KC554525.1.1520 BacteriaActinobacteriaActinobacteriaPropionibacterialesNocardioidaceaeMarmoricolauncultured bacterium

 908|X90830.1.1467 Prior 0.002267 Length 1403 

 X90830.1.1467 BacteriaActinobacteriaActinobacteriaPropionibacterialesNocardioidaceaeNocardioidesNocardioides sp.

 X94145.12.1460 BacteriaActinobacteriaActinobacteriaPropionibacterialesNocardioidaceaeNocardioidesNocardioides aquaticus

 584|AY250865.1.1436 Prior 0.007419 Length 1435 

 AY250865.1.1436 BacteriaActinobacteriaActinobacteriaFrankialesSporichthyaceaeuncultureduncultured actinobacterium

 HE974786.1.1480 BacteriaActinobacteriaActinobacteriaFrankialesSporichthyaceaeuncultured Frankineae bacterium

 EF016820.1.1476 BacteriaActinobacteriaActinobacteriaFrankialesuncultureduncultured actinobacterium

 471|EF016809.1.1482 Prior 0.005932 Length 1479 

 242|AY250884.1.1336 Prior 0.035921 Length 1336 

 AY250884.1.1336 BacteriaActinobacteriaActinobacteriaFrankialesuncultureduncultured actinobacterium

 KC554641.1.1517 BacteriaActinobacteriaActinobacteriaFrankialesuncultureduncultured bacterium

 AB696423.1.1438 BacteriaActinobacteriaActinobacteriaFrankialesuncultureduncultured bacterium

 0|FM877676.1.1442 Prior 0.027737 Length 1441 

 FM877676.1.1442 BacteriaActinobacteriaActinobacteriaFrankialesuncultureduncultured actinobacterium

 128|AB478418.1.1476 Prior 0.005980 Length 1472 

 JQ426201.1.1474 BacteriaActinobacteriaNitriliruptoriaEuzebyalesEuzebyaceaeEuzebyauncultured bacterium

 JQ427563.1.1475 BacteriaActinobacteriaNitriliruptoriaEuzebyalesEuzebyaceaeEuzebyauncultured bacterium

 323|HQ396924.1.1486 Prior 0.007394 Length 1484 

 HQ396924.1.1486 BacteriaActinobacteriaNitriliruptoriaEuzebyalesEuzebyaceaeEuzebyauncultured actinobacterium

 JN038205.1.1486 BacteriaActinobacteriaNitriliruptoriaEuzebyalesEuzebyaceaeEuzebyauncultured actinobacterium

 530|HM241002.1.1340 Prior 0.002684 Length 1339 

 JF706663.1.1445 BacteriaActinobacteriaNitriliruptoriaEuzebyalesEuzebyaceaeEuzebyauncultured Nitriliruptor sp.

 HM241002.1.1340 BacteriaActinobacteriaNitriliruptoriaEuzebyalesEuzebyaceaeEuzebyauncultured bacterium

 1353|HM438002.1.1475 Prior 0.008434 Length 1474 

 70|AY053479.1.1437 Prior 0.006615 Length 1397 

 AY053479.1.1437 BacteriaActinobacteriaNitriliruptoriaEuzebyalesEuzebyaceaeEuzebyauncultured bacterium

 JN178223.1.1522 BacteriaActinobacteriaNitriliruptoriaEuzebyalesEuzebyaceaeEuzebyauncultured bacterium

 HM438028.1.1475 BacteriaActinobacteriaNitriliruptoriaEuzebyalesEuzebyaceaeEuzebyauncultured Actinomycetales bacterium

 JN178199.1.1533 BacteriaActinobacteriaNitriliruptoriaEuzebyalesEuzebyaceaeEuzebyauncultured bacterium

 769|HQ857735.1.1488 Prior 0.005185 Length 1486 

 KC554938.1.1519 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesuncultureduncultured bacterium

 HF558551.1.1482 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesuncultureduncultured bacterium

 29|FJ716841.1.1515 Prior 0.010419 Length 1509 

 JF344254.1.1479 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesAcidimicrobiaceaeIlumatobacteruncultured actinobacterium

 FJ716841.1.1515 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesAcidimicrobiaceaeIlumatobacteruncultured bacterium

 790|EF471635.1.1482 Prior 0.002261 Length 1455 

 BAOL01000001.17596.19096 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesAcidimicrobiaceaeunculturedIlumatobacter nonamiensis YM16-303

 EF471635.1.1482 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesAcidimicrobiaceaeuncultureduncultured actinobacterium

 GQ397010.1.1471 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesAcidimicrobiaceaeuncultureduncultured bacterium

 102|GQ397010.1.1471 Prior 0.008663 Length 1384 

 EF127609.1.1408 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesAcidimicrobiaceaeuncultureduncultured organism

 HM437999.1.1479 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesIamiaceaeIamiauncultured actinobacterium

 EU440650.1.1450 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesIamiaceaeIamiauncultured Actinomycetales bacterium

 JQ426000.1.1481 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesIamiaceaeIamiauncultured bacterium

 611|HQ462555.1.1253 Prior 0.004900 Length 1229 

 893|AB360448.1.1474 Prior 0.004951 Length 1471 

 AB360448.1.1474 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesIamiaceaeIamiaIamia majanohamensis

 35|AY250866.1.1446 Prior 0.012251 Length 1442 

 AY250866.1.1446 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesuncultureduncultured actinobacterium

 AB695815.1.1447 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesuncultureduncultured bacterium

 HQ910324.1.1483 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesuncultureduncultured bacterium

 HQ538690.1.1498 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesuncultureduncultured bacterium

 1|HQ538690.1.1498 Prior 0.019190 Length 1497 

 68|HM565047.1.1483 Prior 0.012232 Length 1475 

 KF494766.1.1488 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesuncultureduncultured bacterium

 HQ674860.1.1493 BacteriaActinobacteriaAcidimicrobiiaAcidimicrobialesuncultureduncultured Acidimicrobineae bacterium

 367|AM746681.1.1501 Prior 0.014391 Length 1463 

 AM746684.1.1501 BacteriaActinobacteriaRubrobacteriaRubrobacteralesRubrobacteriaceaeRubrobacteruncultured bacterium

 AM746681.1.1501 BacteriaActinobacteriaRubrobacteriaRubrobacteralesRubrobacteriaceaeRubrobacteruncultured bacterium

 57|AY250873.1.1472 Prior 0.008577 Length 1427 

 KC442781.1.1455 BacteriaActinobacteriaRubrobacteriaRubrobacteralesRubrobacteriaceaeRubrobacteruncultured actinobacterium

 AY250873.1.1472 BacteriaActinobacteriaRubrobacteriaRubrobacteralesRubrobacteriaceaeRubrobacteruncultured actinobacterium

 250|HQ864176.1.1497 Prior 0.006860 Length 1493 

 KC554292.1.1527 BacteriaActinobacteriaThermoleophiliaSolirubrobacteralesPatulibacteraceaePatulibacteruncultured bacterium

 HQ864176.1.1497 BacteriaActinobacteriaThermoleophiliaSolirubrobacteralesPatulibacteraceaePatulibacteruncultured bacterium

 2108|AB630851.1.1473 Prior 0.002455 Length 1467 

 KC554818.1.1525 BacteriaActinobacteriaThermoleophiliaSolirubrobacterales480-2uncultured bacterium

 JX133275.1.1509 BacteriaActinobacteriaThermoleophiliaSolirubrobacterales480-2uncultured bacterium

 EU223946.1.1514 BacteriaActinobacteriaThermoleophiliaSolirubrobacteralesPatulibacteraceaePatulibacteruncultured bacterium

 2729|FN811197.1.1509 Prior 0.003576 Length 1489 

 FN811197.1.1509 BacteriaActinobacteriaThermoleophiliaSolirubrobacteralesPatulibacteraceaePatulibacteruncultured actinobacterium

 681|AM746696.1.1501 Prior 0.004529 Length 1492 

 AM746696.1.1501 BacteriaActinobacteriaThermoleophiliaSolirubrobacterales480-2uncultured bacterium

 KC442767.1.1456 BacteriaActinobacteriaThermoleophiliaSolirubrobacterales480-2uncultured actinobacterium

Actinobacteria

 EU132787.1.1296 BacteriaAcidobacteriaAcidobacteriaSubgroup 4RB41uncultured bacterium

 EU132350.1.1343 BacteriaAcidobacteriaAcidobacteriaSubgroup 4RB41uncultured bacterium

 1249|EU132350.1.1343 Prior 0.000324 Length 1162 

 11|EF127619.1.1426 Prior 0.007434 Length 1383 

 EF127619.1.1426 BacteriaAcidobacteriaAcidobacteriaSubgroup 4Unknown FamilyBlastocatellauncultured organism

 EF127623.1.1424 BacteriaAcidobacteriaAcidobacteriaSubgroup 4Unknown FamilyBlastocatellauncultured organism

 1184|DQ378265.1.1482 Prior 0.003417 Length 1477 

 DQ378265.1.1482 BacteriaAcidobacteriaAcidobacteriaSubgroup 4Unknown FamilyBlastocatellauncultured soil bacterium

 HM308165.1.1342 BacteriaAcidobacteriaAcidobacteriaSubgroup 4Unknown FamilyBlastocatellauncultured bacterium

 JQ825183.1.1482 BacteriaAcidobacteriaAcidobacteriaSubgroup 4Unknown FamilyBlastocatellauncultured Acidobacteria bacterium

 16|HM308165.1.1342 Prior 0.005825 Length 1338 

 FJ562176.1.1274 BacteriaAcidobacteriaAcidobacteriaSubgroup 4Unknown FamilyBlastocatellauncultured bacterium

 FR749729.1.1491 BacteriaAcidobacteriaAcidobacteriaSubgroup 4Unknown FamilyBlastocatellauncultured Acidobacteria bacterium

 75|FJ562176.1.1274 Prior 0.006591 Length 1260 

 AY250867.1.1446 BacteriaAcidobacteriaAcidobacteriaSubgroup 4Unknown FamilyBlastocatellauncultured bacterium

Acidobacteria

 240|EF157216.1.1465 Prior 0.012800 Length 1463 

 JN178544.1.1548 BacteriaGemmatimonadetesGemmatimonadetesAT425-EubC11 terrestrial groupuncultured bacterium

 EF157216.1.1465 BacteriaGemmatimonadetesGemmatimonadetesAT425-EubC11 terrestrial groupuncultured bacterium

 9399|EF157216.1.1465 m20 Prior 0.004369 Length 1463 

 HQ910325.1.1525 BacteriaGemmatimonadetesGemmatimonadetesAT425-EubC11 terrestrial groupuncultured bacterium

 65|HQ910291.1.1526 Prior 0.005695 Length 1517 

 HQ910291.1.1526 BacteriaGemmatimonadetesGemmatimonadetesAT425-EubC11 terrestrial groupuncultured bacterium

 AY921885.1.1382 BacteriaGemmatimonadetesGemmatimonadetesGemmatimonadalesGemmatimonadaceaeGemmatimonasuncultured Gemmatimonadetes bacterium

 GQ396903.1.1493 BacteriaGemmatimonadetesGemmatimonadetesGemmatimonadalesGemmatimonadaceaeGemmatimonasuncultured bacterium

 517|JF233605.1.1344 Prior 0.015431 Length 1321 

 521|HQ190388.1.1484 Prior 0.003181 Length 1438 

 EF540421.1.1450 BacteriaGemmatimonadetesGemmatimonadetesGemmatimonadalesGemmatimonadaceaeuncultureduncultured soil bacterium

 HQ190388.1.1484 BacteriaGemmatimonadetesGemmatimonadetesGemmatimonadalesGemmatimonadaceaeuncultureduncultured bacterium

 JQ428708.1.1482 BacteriaGemmatimonadetesGemmatimonadetesGemmatimonadalesGemmatimonadaceaeuncultureduncultured bacterium

 1619|AB257644.1.1521 Prior 0.002957 Length 1443 

 AB257644.1.1521 BacteriaGemmatimonadetesGemmatimonadetesGemmatimonadalesGemmatimonadaceaeuncultureduncultured Gemmatimonadetes bacterium

Gemmatimonadetes

 251|FJ613605.1.1526 Prior 0.003043 Length 1453 

 AB021190.1.1514 BacteriaFirmicutesBacilliBacillalesPlanococcaceaeJeotgalibacillusJeotgalibacillus marinus

 JQ712894.1.1513 BacteriaFirmicutesBacilliBacillalesPlanococcaceaeJeotgalibacillusuncultured bacterium

Firmicutes

 JN178228.1.1518 BacteriaDeinococcus-ThermusDeinococciDeinococcalesTrueperaceaeTrueperauncultured bacterium

 JQ739125.1.1425 BacteriaDeinococcus-ThermusDeinococciDeinococcalesTrueperaceaeTrueperauncultured bacterium

 77|JN178228.1.1518 Prior 0.002362 Length 1365 

 KC286762.1.1466 BacteriaDeinococcus-ThermusDeinococciDeinococcalesTrueperaceaeTrueperauncultured bacterium

 735|DQ129342.1.1397 Prior 0.004982 Length 1259 

 JN020216.1.1487 BacteriaDeinococcus-ThermusDeinococciDeinococcalesTrueperaceaeTrueperauncultured Deinococcales bacterium

 FJ595583.1.1335 BacteriaDeinococcus-ThermusDeinococciDeinococcalesTrueperaceaeTrueperauncultured bacterium

 78|JN003093.1.1301 Prior 0.010628 Length 1267

 JN003093.1.1301 BacteriaDeinococcus-ThermusDeinococciDeinococcalesTrueperaceaeTrueperauncultured Deinococci bacterium

Deinococcus-Thermus

 421|AF468246.1.1438 Prior 0.002116 Length 1379

 AF468246.1.1438 BacteriaProteobacteriaDeltaproteobacteriaMyxococcalesSandaracinaceaeuncultured bacterium

 JN459589.1.1448 BacteriaProteobacteriaDeltaproteobacteriaMyxococcalesSandaracinaceaeuncultured organism

 HQ540311.1.1506 BacteriaProteobacteriaDeltaproteobacteriaMyxococcalesSandaracinaceaeSandaracinusSandaracinus amylolyticus

 2109|FN554397.1.1453 Prior 0.001778 Length 1407

 FN554397.1.1453 BacteriaProteobacteriaDeltaproteobacteriaMyxococcalesSandaracinaceaeSandaracinusdelta proteobacterium O29

 EF999364.1.1520 BacteriaProteobacteriaDeltaproteobacteriaMyxococcalesHaliangiaceaeHaliangiumuncultured bacterium

 968|AM997322.1.1516 Prior 0.002405 Length 1308

 AM997322.1.1516 BacteriaProteobacteriaDeltaproteobacteriaMyxococcalesHaliangiaceaeHaliangiumuncultured deep-sea bacterium

 1759|GU451621.1.1262 Prior 0.002317 Length 1220

 KF799703.1.1498 BacteriaProteobacteriaDeltaproteobacteriaBdellovibrionalesBacteriovoracaceaePeredibacteruncultured bacterium

 GU451621.1.1262 BacteriaProteobacteriaDeltaproteobacteriaBdellovibrionalesBacteriovoracaceaePeredibacteruncultured bacterium

Deltaproteobacteria

 832|HQ119696.1.1516 Prior 0.008440 Length 1516

 KJ578025.1.1506 BacteriaProteobacteriaGammaproteobacteriaXanthomonadalesXanthomonadaceaePseudoxanthomonasuncultured bacterium

 HQ588834.1.1537 BacteriaProteobacteriaGammaproteobacteriaXanthomonadalesXanthomonadaceaePseudoxanthomonasPseudoxanthomonas sp. BZ29r

 88|FJ948107.1.1537 Prior 0.030464 Length 1537

 AB473906.1.1537 BacteriaProteobacteriaGammaproteobacteriaXanthomonadalesXanthomonadaceaeLuteimonasuncultured endolithic bacterium

 AY212636.1.1538 BacteriaProteobacteriaGammaproteobacteriaXanthomonadalesXanthomonadaceaeXanthomonasuncultured bacterium

 9361|FJ948107.1.1537 m21 Prior 0.013228 Length 1537

 AY955096.1.1537 BacteriaProteobacteriaGammaproteobacteriaXanthomonadalesXanthomonadaceaeLysobacteruncultured bacterium

 KC541315.1.1540 BacteriaProteobacteriaGammaproteobacteriaXanthomonadalesXanthomonadaceaeLysobacteruncultured bacterium

 JMTZ01000018.54629.56153 BacteriaProteobacteriaGammaproteobacteriaXanthomonadalesXanthomonadaceaeLysobacterLysobacter antibioticus

 JAJA01000029.87617.89163 BacteriaProteobacteriaGammaproteobacteriaXanthomonadalesXanthomonadaceaeLysobacterLysobacter capsici AZ78

 9400|FJ948107.1.1537 m33 Prior 0.003864 Length 1537

 122|GQ397038.1.1525 Prior 0.002990 Length 1279

 GQ396887.1.1509 BacteriaProteobacteriaGammaproteobacteriaXanthomonadalesXanthomonadaceaePseudofulvimonasuncultured bacterium

 GQ397038.1.1525 BacteriaProteobacteriaGammaproteobacteriaXanthomonadalesXanthomonadaceaePseudofulvimonasuncultured bacterium

 CP000555.352301.353831 BacteriaProteobacteriaBetaproteobacteriaBurkholderialesComamonadaceaeMethylibiumMethylibium petroleiphilum PM1

 574|EF632938.1.1524 Prior 0.007426 Length 1519

 AUNS01000015.4710.6220 BacteriaProteobacteriaBetaproteobacteriaBurkholderialesComamonadaceaeMethylibiumBurkholderiales bacterium JGI 0001003-L21

Beta

 DQ015835.1.1502 BacteriaProteobacteriaGammaproteobacteriaAlteromonadalesAlteromonadaceaeMarinobacteruncultured bacterium

 DQ015836.1.1500 BacteriaProteobacteriaGammaproteobacteriaAlteromonadalesAlteromonadaceaeMarinobacteruncultured bacterium

 426|DQ015798.1.1502 Prior 0.005824 Length 1492

 JX016137.1.1503 BacteriaProteobacteriaGammaproteobacteriaThiotrichalesH2-104-2uncultured bacterium

 260|FJ717258.1.1536 Prior 0.004321 Length 1521

 FJ717258.1.1536 BacteriaProteobacteriaGammaproteobacteriaThiotrichalesH2-104-2uncultured bacterium

Gammaproteobacteria

 AB636948.1.1425 BacteriaProteobacteriaAlphaproteobacteriaRhodobacteralesRhodobacteraceaeuncultureduncultured bacterium

 FJ543071.1.1430 BacteriaProteobacteriaAlphaproteobacteriaRhodobacteralesRhodobacteraceaeuncultureduncultured Rhodobacteraceae bacterium

 9347|AB636948.1.1425 m11 Prior 0.013195 Length 1374 

 EF471665.1.1421 BacteriaProteobacteriaAlphaproteobacteriaRhodobacteralesRhodobacteraceaeuncultureduncultured alpha proteobacterium

 1040|AB630447.1.1385 Prior 0.008945 Length 1375 

 AB630447.1.1385 BacteriaProteobacteriaAlphaproteobacteriaRhodobacteralesRhodobacteraceaeuncultureduncultured bacterium

 147|AB636948.1.1425 Prior 0.005199 Length 1424 

 JF344173.1.1425 BacteriaProteobacteriaAlphaproteobacteriaRhodobacteralesRhodobacteraceaeuncultureduncultured alpha proteobacterium

 AY250888.1.1299 BacteriaProteobacteriaAlphaproteobacteriaRhodobacteralesRhodobacteraceaeAmaricoccusuncultured alpha proteobacterium

 HQ120830.1.1439 BacteriaProteobacteriaAlphaproteobacteriaRhodobacteralesRhodobacteraceaeuncultureduncultured bacterium

 2006|AY250888.1.1299 Prior 0.003887 Length 1290 

 KC442723.1.1382 BacteriaProteobacteriaAlphaproteobacteriaRhodobacteralesRhodobacteraceaeuncultureduncultured alpha proteobacterium

 AUBC01000058.44.1506 BacteriaProteobacteriaAlphaproteobacteriaRhizobialesBradyrhizobiaceaeSalinarimonasSalinarimonas rosea DSM 21201

 1337|DQ833503.1.1475 Prior 0.005001 Length 1467

 DQ833503.1.1475 BacteriaProteobacteriaAlphaproteobacteriaRhizobialesBradyrhizobiaceaeSalinarimonasuncultured bacterium

 JN038296.1.1453 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesErythrobacteraceaeAltererythrobacteruncultured Sphingomonadales bacterium

 HM596265.1.1450 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesErythrobacteraceaeAltererythrobacteruncultured soil bacterium

 181|JN038296.1.1453 Prior 0.010517 Length 1450

 51|DQ395932.1.1482 Prior 0.007749 Length 1480

 DQ395932.1.1482 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesErythrobacteraceaeErythrobacteruncultured organism

 AB062106.1.1479 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesErythrobacteraceaePorphyrobacterPorphyrobacter sanguineus

 AB257646.1.1479 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesErythrobacteraceaeErythrobacteruncultured alpha proteobacterium

 519|AB257648.1.1530 Prior 0.004664 Length 1529

 AB257648.1.1530 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesSphingomonadaceaeNovosphingobiumuncultured alpha proteobacterium

 252|FN397673.1.1476 Prior 0.015507 Length 1476

 FN397673.1.1476 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesErythrobacteraceaeAltererythrobacterBlastomonas sp. AMV5

 845|FR691422.1.1441 Prior 0.007000 Length 1441 

 AY328688.1.1477 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesSphingomonadaceaeSphingomonasuncultured bacterium

 AY957895.1.1478 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesSphingomonadaceaeSphingomonasuncultured bacterium

 964|AB257646.1.1479 Prior 0.007821 Length 1479 

 JQ711736.1.1479 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesJG34-KF-161uncultured bacterium

 JQ769532.1.1450 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesSphingomonadaceaeSphingomonasuncultured bacterium

 KF494610.1.1454 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesSphingomonadaceaeSphingomonasuncultured bacterium

 127|GQ396909.1.1455 Prior 0.023956 Length 1447 

 KF494560.1.1454 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesSphingomonadaceaeSphingomonasuncultured bacterium

 1059|AY250869.1.1411 Prior 0.003318 Length 1411 

 AY250869.1.1411 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesErythrobacteraceaeAltererythrobacteruncultured alpha proteobacterium

 ANFZ01000002.3680.5148 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesSphingomonadaceaeBlastomonasBlastomonas sp. AAP53

 95|EU196323.1.1381 Prior 0.002701 Length 1379 

 EU196323.1.1381 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesSphingomonadaceaeBlastomonasSphingomonas sp. NP32

 JQ801111.1.1453 BacteriaProteobacteriaAlphaproteobacteriaSphingomonadalesSphingomonadaceaeBlastomonasuncultured bacterium

Alphaproteobacteria

 692|HQ727630.1.1496 Prior 0.003152 Length 1496 

 HQ727630.1.1496 BacteriaBacteroidetesCytophagiaOrder IIRhodothermaceaeRubrivirgauncultured Bacteroidetes bacterium

 JN038255.1.1495 BacteriaBacteroidetesCytophagiaOrder IIRhodothermaceaeRubrivirgauncultured Bacteroidetes bacterium

 41|GQ108731.1.1351 Prior 0.002734 Length 1345

 GQ108731.1.1351 BacteriaBacteroidetesCytophagiaOrder IIRhodothermaceaeRubrivirgauncultured bacterium

 JF237919.1.1350 BacteriaBacteroidetesCytophagiaOrder IIRhodothermaceaeRubrivirgauncultured bacterium

 1162|JN038255.1.1495 Prior 0.003081 Length 1495

 1692|EF648151.1.1479 Prior 0.005686 Length 1478

 HQ190542.1.1502 BacteriaBacteroidetesCytophagiaOrder IIRhodothermaceaeuncultureduncultured bacterium

 AJ567581.1.1485 BacteriaBacteroidetesCytophagiaOrder IIRhodothermaceaeuncultureduncultured Bacteroidetes bacterium

 10|FR749762.1.1493 Prior 0.008366 Length 1382

 FR749762.1.1493 BacteriaBacteroidetesSphingobacteriiaSphingobacterialesChitinophagaceaeFerruginibacteruncultured Bacteroidetes bacterium

 JQ723682.1.1498 BacteriaBacteroidetesSphingobacteriiaSphingobacterialesChitinophagaceaeFerruginibacteruncultured Ferruginibacter sp.

 HQ120058.1.1489 BacteriaBacteroidetesCytophagiaCytophagalesMWH-CFBk5uncultured bacterium

 FJ675358.1.1376 BacteriaBacteroidetesCytophagiaCytophagalesMWH-CFBk5uncultured bacterium

 JQ712887.1.1479 BacteriaBacteroidetesCytophagiaCytophagalesMWH-CFBk5uncultured bacterium

 32|HQ120058.1.1489 Prior 0.029579 Length 1485

 119|FJ675358.1.1376 Prior 0.023495 Length 1353

 7|AY913346.1.1445 Prior 0.010784 Length 1444

 AY913284.1.1445 BacteriaBacteroidetesCytophagiaCytophagalesMWH-CFBk5uncultured forest soil bacterium

 HQ910278.1.1483 BacteriaBacteroidetesCytophagiaCytophagalesMWH-CFBk5uncultured bacterium

 123|JN178748.1.1507 Prior 0.005034 Length 1487

 AJ577142.1.1491 BacteriaBacteroidetesCytophagiaCytophagalesCyclobacteriaceaeAlgoriphagusAlgoriphagus antarcticus

 EF217422.1.1512 BacteriaBacteroidetesCytophagiaCytophagalesCyclobacteriaceaeAlgoriphagusAlgoriphagus sp. CNU007

 M58794.1.1496 BacteriaBacteroidetesCytophagiaCytophagalesFlammeovirgaceaeMarivirgaMarivirga sericea

 281|HQ638976.1.1443 Prior 0.006447 Length 1375

 HQ638976.1.1443 BacteriaBacteroidetesCytophagiaCytophagalesFlammeovirgaceaeMarivirgaMarivirga sp. JLT2000

 JQ712938.1.1509 BacteriaBacteroidetesCytophagiaCytophagalesFlammeovirgaceaeNafulsellauncultured bacterium

 AY913398.1.1449 BacteriaBacteroidetesCytophagiaCytophagalesFlammeovirgaceaeNafulsellauncultured forest soil bacterium

 567|AY913398.1.1449 Prior 0.002713 Length 1220

 285|AB637013.1.1479 Prior 0.007385 Length 1467

 AB637012.1.1479 BacteriaBacteroidetesCytophagiaCytophagalesCytophagaceaePontibacteruncultured bacterium

 AB637013.1.1479 BacteriaBacteroidetesCytophagiaCytophagalesCytophagaceaePontibacteruncultured bacterium

 62|AB272165.1.1464 Prior 0.007842 Length 1442

 AB272165.1.1464 BacteriaBacteroidetesCytophagiaCytophagalesCytophagaceaePersicitaleaPersicitalea jodogahamensis

 AB682132.1.1437 BacteriaBacteroidetesCytophagiaCytophagalesCytophagaceaePersicitaleaPersicitalea jodogahamensis

 82|AB630806.1.1444 Prior 0.011454 Length 1439

 AB630806.1.1444 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesCryomorphaceaeCryomorphauncultured bacterium

 FJ152979.1.1464 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesCryomorphaceaeCryomorphauncultured bacterium

 KJ734891.1.1483 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesCryomorphaceaeCryomorphauncultured bacterium

 AF530158.1.1422 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesCryomorphaceaeCryomorphacf. Cytophaga sp. MGP-14AN

 1190|JN466513.1.1386 Prior 0.002803 Length 1371

 462|JF317279.1.1470 Prior 0.004374 Length 1470

 JF317279.1.1470 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeFlavobacteriumFlavobacterium jumunjinense

 DQ395792.1.1512 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeFlavobacteriumuncultured organism

 AY771762.1.1490 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeMaribacterMaribacter arcticus

 FN377745.1.1515 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeMaribacterMaribacter sp. E4-6

 259|FN377745.1.1515 Prior 0.006484 Length 1513

 553|HM278749.1.1359 Prior 0.002664 Length 1320

 FJ889677.1.1493 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaePriciaPricia antarctica

 HM278543.1.1359 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaePriciauncultured bacterium

 394|FJ889648.1.1480 Prior 0.015372 Length 1475

 JX948589.1.1476 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeSubsaxibacteruncultured bacterium

 FJ196005.1.1487 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeSubsaxibacterGelidibacter sp. ZS2-2

 97|JF209918.1.1348 Prior 0.005803 Length 1348

 GQ264103.1.1457 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeuncultureduncultured bacterium

 GQ264045.1.1465 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeuncultureduncultured bacterium

 698|GQ264045.1.1465 Prior 0.008252 Length 1465

 JF200973.1.1348 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeGillisiauncultured bacterium

 2|FR691444.1.1477 Prior 0.033816 Length 1420

 FR691444.1.1477 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeGillisiaGillisia sp. R-36928

 JQ801112.1.1489 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeGillisiauncultured bacterium

 AHKR01000030.59.1558 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeGillisiaGillisia limnaea DSM 15749

 239|AHKR01000029.621465.622966 Prior 0.034413 Length 1496

 AHKR01000029.621465.622966 BacteriaBacteroidetesFlavobacteriiaFlavobacterialesFlavobacteriaceaeGillisiaGillisia limnaea DSM 15749

Bacteroidetes

 815|GQ167309.1.1404 Prior 0.003753 Length 1306

 GQ167309.1.1404 BacteriaCandidate division TM7uncultured bacterium

 DQ521526.1.1487 BacteriaCandidate division TM7uncultured bacterium

 HQ120753.1.1534 BacteriaCandidate division TM7uncultured bacterium

 FJ478502.1.1375 BacteriaCandidate division TM7uncultured bacterium

 529|FJ478502.1.1375 Prior 0.007944 Length 1359

TM7

 1416|AFJC01000029.14266.15753 Prior 0.007658 Length 1487

 EF654081.1.1480 BacteriaCyanobacteriaCyanobacteriaSubsectionIIIFamilyIPhormidiumPhormidium autumnale SAG 35.90

 EF654074.1.1474 BacteriaCyanobacteriaCyanobacteriaSubsectionIIIFamilyIMicrocoleusMicrocoleus vaginatus SAG 2211

 100|DQ181692.1.1465 Prior 0.013211 Length 1461

 GQ441350.1.1452 BacteriaCyanobacteriaCyanobacteriaSubsectionIIIFamilyILeptolyngbyauncultured bacterium

 DQ181691.1.1465 BacteriaCyanobacteriaCyanobacteriaSubsectionIIIFamilyILeptolyngbyauncultured cyanobacterium

 38|FN811228.1.1451 Prior 0.076712 Length 1450 

 DQ181693.1.1462 BacteriaCyanobacteriaCyanobacteriaSubsectionIIIFamilyIPhormidiumuncultured cyanobacterium

 FN811228.1.1451 BacteriaCyanobacteriaCyanobacteriaSubsectionIIIFamilyIPhormidiumuncultured cyanobacterium

 AY250870.1.1410 BacteriaCyanobacteriaCyanobacteriaSubsectionIIIFamilyIPhormidiumuncultured cyanobacterium

 374|AY250874.1.1410 Prior 0.010382 Length 1406

 AY250874.1.1410 BacteriaCyanobacteriaCyanobacteriaSubsectionIIIFamilyIPhormidiumuncultured cyanobacterium

Cyanobacteria

 315|JN003089.1.1233 Prior 0.012274 Length 1178 

 JN003089.1.1233 BacteriaChloroflexiThermomicrobiaJG30-KF-CM45uncultured Chloroflexi bacterium

 EF157190.1.1426 BacteriaChloroflexiThermomicrobiaJG30-KF-CM45uncultured bacterium

 GQ001578.1.1319 BacteriaChloroflexiThermomicrobiaJG30-KF-CM45uncultured bacterium

 648|GQ001578.1.1319 Prior 0.003347 Length 1317 

 AY250886.1.1323 BacteriaChloroflexiThermomicrobiaJG30-KF-CM45uncultured bacterium

 480|AY250886.1.1323 Prior 0.002864 Length 1323 

 HQ910308.1.1462 BacteriaChloroflexiThermomicrobiaAKYG1722uncultured bacterium

 702|GQ262834.1.1429 Prior 0.002805 Length 1352 

 GQ262834.1.1429 BacteriaChloroflexiThermomicrobiaAKYG1722uncultured bacterium

 451|DQ677857.1.1411 Prior 0.000864 Length 1341 

 DQ677857.1.1411 BacteriaChloroflexiTK10uncultured bacterium

 KF975572.1.1529 BacteriaChloroflexiTK10uncultured bacterium

 561|HQ121102.1.1477 Prior 0.006362 Length 1456 

 GQ262975.1.1448 BacteriaChloroflexiGitt-GS-136uncultured bacterium

 HQ121102.1.1477 BacteriaChloroflexiGitt-GS-136uncultured bacterium

 781|HQ910253.1.1486 Prior 0.005185 Length 1346 

 HQ910253.1.1486 BacteriaChloroflexiCaldilineaeCaldilinealesCaldilineaceaeuncultureduncultured bacterium

 HQ121095.1.1476 BacteriaChloroflexiCaldilineaeCaldilinealesCaldilineaceaeuncultureduncultured bacterium

 332|GU214149.1.1453 Prior 0.003456 Length 1400

 GU214149.1.1453 BacteriaChloroflexiAnaerolineaeAnaerolinealesAnaerolineaceaeuncultureduncultured Chloroflexi bacterium

 JQ428806.1.1454 BacteriaChloroflexiAnaerolineaeAnaerolinealesAnaerolineaceaeuncultureduncultured bacterium

 JN178403.1.1497 BacteriaChloroflexiArdenticateniaArdenticatenalesuncultured bacterium

 414|AB473902.1.1486 Prior 0.001616 Length 1430

 AB473902.1.1486 BacteriaChloroflexiArdenticateniaArdenticatenalesuncultured endolithic bacterium

Chloroflexi

 274|HQ114064.1.1514 Prior 0.002505 Length 1480 

 JF703542.1.1468 BacteriaPlanctomycetesOM190uncultured bacterium

 HQ114043.1.1514 BacteriaPlanctomycetesOM190uncultured bacterium

 987|JQ327968.1.1548 Prior 0.001411 Length 1426

 JQ655777.1.1520 BacteriaPlanctomycetesvadinHA49uncultured bacterium

 KF836175.1.1517 BacteriaPlanctomycetesvadinHA49uncultured bacterium

 JQ861286.1.1522 BacteriaPlanctomycetesvadinHA49uncultured planctomycete

 882|JN825592.1.1428 Prior 0.001870 Length 1276

 JN825592.1.1428 BacteriaPlanctomycetesvadinHA49uncultured Planctomycetales bacterium

 76|HQ910314.1.1478 Prior 0.003090 Length 1459

 HQ910314.1.1478 BacteriaPlanctomycetesPlanctomycetaciaPlanctomycetalesPlanctomycetaceaeuncultureduncultured bacterium

 297|JN537385.1.1456 Prior 0.004574 Length 1445

 KF912965.1.1483 BacteriaPlanctomycetesPlanctomycetaciaPlanctomycetalesPlanctomycetaceaeuncultureduncultured bacterium

 205|AM935706.1.1349 Prior 0.002250 Length 1326 

 JQ712937.1.1487 BacteriaPlanctomycetesPlanctomycetaciaPlanctomycetalesPlanctomycetaceaeuncultureduncultured bacterium

 JN537385.1.1456 BacteriaPlanctomycetesPlanctomycetaciaPlanctomycetalesPlanctomycetaceaeuncultureduncultured organism

 AM935706.1.1349 BacteriaPlanctomycetes Planctomycetacia Planctomycetales Planctomycetaceae uncultured

Planctomycetes

 13|JN825628.1.1516 Prior 0.006462 Length 1425

 KC331500.1.1519 BacteriaVerrucomicrobiaOpitutaeOpitutalesOpitutaceaeOpitutusuncultured bacterium

 AY661974.1.1485 BacteriaVerrucomicrobiaOpitutaeOpitutalesOpitutaceaeOpitutusuncultured bacterium

 498|GQ402642.1.1481 Prior 0.009493 Length 1299

 HQ118948.1.1529 BacteriaVerrucomicrobiaSpartobacteriaChthoniobacteralesChthoniobacteraceaeChthoniobacteruncultured bacterium

 JQ801040.1.1526 BacteriaVerrucomicrobiaSpartobacteriaChthoniobacteralesChthoniobacteraceaeChthoniobacteruncultured bacterium

 204|FJ542939.1.1489 Prior 0.011067 Length 1489 

 FJ543007.1.1489 BacteriaVerrucomicrobiaVerrucomicrobiaeVerrucomicrobialesVerrucomicrobiaceaeuncultured Verrucomicrobiaceae bacterium

 9398|FJ542939.1.1489 m20 Prior 0.003811 Length 1489

 DQ015833.1.1502 BacteriaVerrucomicrobiaVerrucomicrobiaeVerrucomicrobialesVerrucomicrobiaceaeHaloferulauncultured bacterium

Verrucomicrobia

 KC424672.1.1445 BacteriaCandidate division OD1uncultured bacterium

 112|DQ521564.1.1382 Prior 0.002780 Length 1358

 DQ521564.1.1382 BacteriaCandidate division OD1uncultured bacterium

OD1
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Supplementary Fig. 1

Maximum Likelihood tree of small rRNA genes reconstructed with EMIRGE from the metagenome. OTUs 

from the metagenome are marked with diamonds. The ten most abundant OTUs are shown in red. For each 

metagenome sequence the accession number of the starting candidate sequence, the relative abundance 

estimated by EMIRGE and the sequence length are indicated after the sequence number. The tree is drawn to 

scale, with branch lengths measured in the number of substitutions per site. All positions containing gaps and 

missing data were eliminated. There were a total of 649 positions in the final dataset. Bootstrap support 

values >50% for nodes are given.
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Supplementary Fig. 2 

Stacked abundance of metagenomics 16S rRNA genes. OTUs (97% similarity) were classified 

according with phylum affiliation. The number of OTUs in each phylum is indicated in brackets. 

Detailed information of the abundance of each OTU is shown in Supplementary Fig. 1. 
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Supplementary Fig. 3

(A) Relative abundance for single copy marker genes shorter than 150 aa identified in the metagenome. (B) 

Coverage of marker genes. For each marker gene, observed hits were sorted according with their coverage 

value (x axis). Average genome coverage values of identified genomes with rhodopsin-like genes are shown 

by arrows.
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Supplementary Fig. 4 

Metagenome contigs plotted according to their GC content and coverage. Coloured dots show 

contigs with essential genes classified at phylum level (Class level for Alpha and Gamma-

proteobacteria). The dotted line ellipses show clusters with identified genomes.  Groups of same 

colour contigs inside clusters belong to single genomes or phylogenetically close genomes with 

similar abundance (coverage) and GC content. ANT-B3C2 and ANT-B3E genomes were 

extracted from the B3 cluster after been resolved using tetranucleotide frequencies. Circles 

represent only contigs longer than 5000 bp and the size is proportional to the contig length. 
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Supplementary Fig. 5 

Tetranucleotide frequencies ESOM maps. Each graph (A, B and C) represents a different ESOM 

run. Dots represent contigs coloured according with the clusters identification in Fig. 2. Isolated 

areas (bins) in a single colour may represent a possible individual genome. Lactococcus sp. was 

used as a control (Lact). 
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 Enterobacter asburiae LF7a uid72793 3860/1-581

 Enterobacter cloacae ATCC 13047 uid48363 4757/1-581

 Enterobacter 638 uid58727 3566/1-581

 Raoultella ornithinolytica B6 uid198431 4365/1-581

 Enterobacter R4 368 uid208672 2306/1-581

 Enterobacter aerogenes EA1509E uid187411 4673/1-581

 Klebsiella pneumoniae 1084 uid174151 635/1-581

 Salmonella enterica arizonae serovar 62 z4 z23 uid58191 4200/1-580

 Salmonella typhimurium DT104 uid223287 3134/1-581

 Citrobacter koseri ATCC BAA 895 uid58143 4322/1-581

 Citrobacter rodentium ICC168 uid43089 3419/1-582

 Shigella dysenteriae 1617 uid229875 4601/1-581

 Shigella flexneri 2002017 uid159233 3404/1-581

 Cronobacter sakazakii 45402 uid231516 826/1-581

 Cronobacter turicensis z3032 uid40821 3529/1-592

 Escherichia blattae DSM 4481 uid165043 521/1-581

 Pantoea ananatis AJ13355 uid162073 2612/1-581

 Pantoea vagans C9 1 uid49871 3301/1-581

 Erwinia billingiae Eb661 uid50547 4200/1-581

 Erwinia tasmaniensis Et1 99 uid59029 444/1-581

 Erwinia amylovora ATCC 49946 uid46943 2967/1-581

 Erwinia Ejp617 uid159955 1628/1-581

 Erwinia pyrifoliae DSM 12163 uid159693 447/1-581

 Serratia liquefaciens ATCC 27592 uid212306 4233/1-582

 Serratia proteamaculans 568 uid58725 4334/1-582

 Serratia marcescens FGI94 uid185180 3807/1-583

 Pectobacterium atrosepticum SCRI1043 uid57957 664/1-584

 Pectobacterium carotovorum PC1 uid59295 541/1-584

 Dickeya dadantii 3937 uid52537 597/1-584

 Dickeya zeae Ech1591 uid59297 3405/1-584

 Serratia ATCC 39006 uid218470 1081/1-583

 Yersinia enterocolitica 8081 uid57741 3512/1-582

 Yersinia pestis A1122 uid158119 362/1-582

 Yersinia pseudotuberculosis IP 31758 uid58487 743/1-582

 Edwardsiella ictaluri 93 146 uid59403 487/1-582

 Edwardsiella tarda C07 087 uid193773 443/1-582

 Morganella morganii KT uid180867 3292/1-599

 Proteus mirabilis BB2000 uid214430 2445/1-601

 Photorhabdus asymbiotica ATCC 43949 uid59243 3576/1-581

 Photorhabdus luminescens laumondii TTO1 uid61593 3801/1-581

 Xenorhabdus bovienii SS 2004 uid46345 1764/1-582

 Xenorhabdus nematophila ATCC 19061 uid49133 3961/1-582

 Gallibacterium anatis UMN179 uid66567 890/1-596

 Actinobacillus pleuropneumoniae serovar 3 JL03 uid58891 1445/1-580

 Haemophilus ducreyi 35000HP uid57625 585/1-579

 Mannheimia haemolytica D153 uid212303 1933/1-582

 Bibersteinia trehalosi 192 uid193709 366/1-584

 Actinobacillus succinogenes 130Z uid58247 712/1-587

 Mannheimia succiniciproducens MBEL55E uid58197 1751/1-588

 Aggregatibacter actinomycetemcomitans ANH9381 uid80743 1746/1-585

 Aggregatibacter aphrophilus NJ8700 uid59407 2167/1-598

 Haemophilus somnus 129PT uid57929 1250/1-584

 Pasteurella multocida 3480 uid161955 2146/1-582

 Photobacterium profundum SS9 uid62923 474/1-608

 Aliivibrio salmonicida LFI1238 uid59251 2542/1-586

 Vibrio fischeri ES114 uid58163 2272/1-587

 Vibrio splendidus LGP32 uid59353 1832/1-583

 Vibrio cholerae IEC224 uid89389 482/1-587

 Vibrio vulnificus CMCP6 uid62909 586/1-587

 Vibrio alginolyticus NBRC 15630 ATCC 17749 uid199933 2540/1-588

 Vibrio harveyi ATCC BAA 1116 uid218471 1687/1-586

 Vibrio parahaemolyticus BB22OP uid184822 380/1-586

 Tolumonas auensis DSM 9187 uid59395 2634/1-582

 Aeromonas hydrophila ATCC 7966 uid58617 805/1-595

 Aeromonas veronii B565 uid66323 3399/1-595

 Ferrimonas balearica DSM 9799 uid53371 3256/1-595

 Shewanella amazonensis SB2B uid58257 819/1-576

 Shewanella piezotolerans WP3 uid58745 1061/1-576

 Shewanella sediminis HAW EB3 uid58835 1071/1-573

 Shewanella ANA 3 uid58347 3314/1-574

 Shewanella baltica BA175 uid52601 3138/1-574

 Shewanella denitrificans OS217 uid58263 2815/1-574

 Shewanella frigidimarina NCIMB 400 uid58265 2972/1-575

 Psychromonas CNPT3 uid54249 506/1-581

 Psychromonas ingrahamii 37 uid58521 302/1-583

 Pseudoalteromonas haloplanktis TAC125 uid58431 334/1-583

 Pseudoalteromonas SM9913 uid61247 3324/1-583

 Colwellia psychrerythraea 34H uid57855 4201/1-585

 Idiomarina loihiensis GSL 199 uid205256 2211/1-581

 Alteromonas macleodii Aegean Sea MED64 uid231689 662/1-592

 Alteromonas SN2 uid67349 2949/1-593

 Glaciecola nitratireducens FR1064 uid73759 2761/1-589

 Glaciecola 4H 3 7 YE 5 uid66595 3334/1-588

 Pseudoalteromonas atlantica T6c uid58283 1032/1-588

 Kangiella koreensis DSM 16069 uid59209 2162/1-592

 Psychrobacter arcticus 273 4 uid58021 1235/1-720

 Psychrobacter cryohalolentis K5 uid58373 1166/1-716

 Moraxella catarrhalis BBH18 uid48809 1046/1-695

 Acinetobacter calcoaceticus PHEA 2 uid83123 106/1-622

 Acinetobacter oleivorans DR1 uid50119 3083/1-624

 Alcanivorax borkumensis SK2 uid58169 2062/1-652

 Alcanivorax dieselolei B5 uid176364 957/1-639

 Chromohalobacter salexigens DSM 3043 uid62921 967/1-613

 Halomonas elongata DSM 2581 uid52781 2472/1-613

 Cellvibrio japonicus Ueda107 uid59139 749/1-694

 Simiduia agarivorans SA1 uid177713 1901/1-655

 Saccharophagus degradans 2 40 uid57921 715/1-656

 Teredinibacter turnerae T7901 uid59267 429/1-640

 Thalassolituus oleivorans MIL 1 uid195604 568/1-609

 Marinomonas mediterranea MMB 1 uid64753 978/1-687

 Marinomonas posidonica IVIA Po 181 uid67323 2790/1-657

 Hahella chejuensis KCTC 2396 uid58483 5992/1-600

 Marinobacter adhaerens HP15 uid162009 316/1-575

 Marinobacter aquaeolei VT8 uid59419 1063/1-583

 Marinobacter hydrocarbonoclasticus ATCC 49840 uid162203 506/1-583

 Pseudomonas aeruginosa B136 33 uid196598 580/1-664

 Pseudomonas denitrificans ATCC 13867 uid195459 484/1-668

 Pseudomonas resinovorans NBRC 106553 uid208671 526/1-659

 Pseudomonas mendocina NK 01 uid66299 4365/1-667

 Pseudomonas stutzeri A1501 uid58641 710/1-650

 Azotobacter vinelandii CA6 uid198830 4533/1-638

 Pseudomonas brassicacearum NFM421 uid66303 5488/1-652

 Pseudomonas fluorescens A506 uid165185 4730/1-656

 Pseudomonas syringae B728a uid57931 4595/1-651

 Pseudomonas entomophila L48 uid58639 372/1-660

 Pseudomonas ND6 uid167583 3220/1-660

 Pseudomonas putida BIRD 1 uid162055 409/1-558

 Coxiella burnetii CbuG Q212 uid58893 385/1-572

 Legionella longbeachae NSW150 uid46099 2831/1-572

 Legionella pneumophila 2300 99 Alcoy uid48801 2455/1-577

 Xanthomonas axonopodis citri 306 uid57889 3826/1-582

 Xanthomonas citri Aw12879 uid194444 4571/1-582

 Xanthomonas fuscans 4834 R uid222814 3555/1-582

 Xanthomonas campestris 8004 uid57595 3836/1-582

 Xanthomonas albilineans GPE PC73 uid43163 404/1-578

 Xylella fastidiosa 9a5c uid57849 427/1-577

 Pseudoxanthomonas spadix BD a59 uid75113 2852/1-574

 Pseudoxanthomonas suwonensis 11 1 uid62105 185/1-577

 Lysobacter antibioticus strain 13-61316/1-581

 Thermomonas fusca DSM 154242226/1-574

 ANT-B3E genome 952/1-583

 Luteimonas mephitis2134/1-574

 Luteimonas huabeinsis320/1-580

 Luteimonas sp J29141/1-572

 Lysobacter sp. URHA00192530/1-583

 Frateuria aurantia DSM 6220 uid81775 2564/1-575

 Rhodanobacter 2APBS1 uid74431 277/1-595

 Nitrosococcus oceani ATCC 19707 uid58403 73/1-574

 Nitrosococcus watsonii C 113 uid50331 34/1-575

 Nitrosococcus halophilus Nc4 uid46803 103/1-571

 Methylophaga JAM1 uid162947 338/1-574

 Cycloclasticus P1 uid176368 101/1-574

 Cycloclasticus zancles 7 ME uid214092 100/1-574

 Methylomicrobium alcaliphilum uid77119 91/1-574

 Methylomonas methanica MC09 uid67363 740/1-576

 Thioalkalimicrobium cyclicum ALM1 uid67391 1346/1-600

 Thiomicrospira crunogena XCL 2 uid58183 1806/1-576

 Halothiobacillus neapolitanus c2 uid41317 452/1-559

 Allochromatium vinosum DSM 180 uid46083 1795/1-582

 Thiocystis violascens DSM 198 uid74025 3814/1-582

 Thioflavicoccus mobilis 8321 uid184343 524/1-576

 Thioalkalivibrio K90mix uid46181 262/1-594

 Thioalkalivibrio nitratireducens DSM 14787 uid184011 3415/1-595

 Alkalilimnicola ehrlichii MLHE 1 uid58467 2498/1-617

 Halorhodospira halophila SL1 uid58473 1081/1-614

 Spiribacter UAH SP71 uid226111 91/1-583

 Francisella noatunensis orientalis LADL 07 285A uid231515 921/1-606

 Francisella philomiragia ATCC 25017 uid59105 1708/1-606

 Francisella novicida U112 uid58499 891/1-605

 Francisella tularensis FSC198 uid58693 937/1-605

 Chromobacterium violaceum ATCC 12472 uid58001 3761/1-598

 Pseudogulbenkiania NH8B uid73423 3371/1-587

 Neisseria gonorrhoeae FA 1090 uid57611 863/1-590

 Neisseria meningitidis 053442 uid58587 1386/1-557

 Azoarcus BH72 uid61603 3223/1-606

 Thauera MZ1T uid58987 1146/1-631

 Aromatoleum aromaticum EbN1 uid58231 2457/1-609

 Dechloromonas aromatica RCB uid58025 525/1-578

 Thiobacillus denitrificans ATCC 25259 uid58189 2387/1-565

 Methylotenera mobilis JLW8 uid59373 2054/1-595

 Methylobacillus flagellatus KT uid58049 2319/1-576

 Methylovorus glucosetrophus SIP3 4 uid59367 2368/1-584

 Methylovorus MP688 uid60723 2264/1-584

 Gallionella capsiferriformans ES 2 uid51505 363/1-585

 Sideroxydans lithotrophicus ES 1 uid46801 2428/1-578

 Sulfuricella denitrificans skB26 uid170240 2405/1-587

 Nitrosospira multiformis ATCC 25196 uid58361 2043/1-592

 Nitrosomonas europaea ATCC 19718 uid57647 221/1-600

 Nitrosomonas eutropha C91 uid58363 397/1-597

 Bordetella parapertussis 12822 uid57615 2675/1-683

 Bordetella pertussis CS uid158859 1923/1-676

 Bordetella bronchiseptica 253 uid178913 951/1-669

 Pusillimonas T7 7 uid66391 1387/1-622

 Taylorella asinigenitalis 14 45 uid197194 766/1-593

 Taylorella equigenitalis 14 56 uid197193 373/1-594

 Delftia acidovorans SPH 1 uid58703 5026/1-677

 Delftia Cs1 4 uid67319 1559/1-677

 Comamonas testosteroni CNB 2 uid62961 1288/1-688

 Acidovorax ebreus TPSY uid59233 2431/1-658

 Alicycliphilus denitrificans BC uid49953 1431/1-641

 Acidovorax citrulli AAC00 1 uid58429 1380/1-674

 Verminephrobacter eiseniae EF01 2 uid58675 132/1-653

 Polaromonas JS666 uid58207 3043/1-660

 Rhodoferax ferrireducens T118 uid58353 2413/1-625

 Ramlibacter tataouinensis TTB310 uid68279 2507/1-595

 Variovorax paradoxus B4 uid218005 3146/1-665

 Comamonadaceae bacterium CR uid223378 2291/1-624

 Leptothrix cholodnii SP 6 uid58971 2550/1-598

 Rubrivivax gelatinosus IL144 uid158163 2698/1-587

 Thiomonas 3As uid178369 1992/1-626

 Thiomonas intermedia K12 uid48825 1627/1-624

 Collimonas fungivorans Ter331 uid70793 1019/1-598

 Herbaspirillum seropedicae SmR1 uid50427 856/1-598

 beta proteobacterium CB uid191340 1682/1-649

 Polynucleobacter necessarius asymbioticus QLW P1DMWA 1 uid58611 1690/1-645

 Cupriavidus necator N 1 uid68689 5394/1-603

 Ralstonia eutropha H16 uid62925 3073/1-603

 Cupriavidus taiwanensis LMG 19424 uid61615 2164/1-603

 Cupriavidus metallidurans CH34 uid57815 3037/1-613

 Ralstonia solanacearum CFBP2957 uid50545 1126/1-603

 Pandoraea RB 44 uid231151 304/1-627

 Burkholderia rhizoxinica HKI 454 uid60487 1767/1-635

 Burkholderia ambifaria AMMD uid58303 3288/1-622

 Burkholderia cepacia GG4 uid173858 4790/1-624

 Burkholderia multivorans ATCC 17616 uid58697 4928/1-636

 Burkholderia phenoliruptrix BR3459a uid176370 1325/1-622

 Burkholderia phytofirmans PsJN uid58729 2695/1-623

 Burkholderia xenovorans LB400 uid57823 4636/1-622

 Acidithiobacillus ferrivorans SS3 uid67387 2236/1-580

 Acidithiobacillus ferrooxidans ATCC 23270 uid57649 2214/1-583

 Magnetococcus MC 1 uid57833 796/1-639

 Rickettsia conorii Malish 7 uid57633 1330/1-595

 Rickettsia slovaca 13 B uid82369 1075/1-595

 Rickettsia peacockii Rustic uid59301 900/1-595

 Rickettsia rickettsii Arizona uid86655 1295/1-595

 Rickettsia africae ESF 5 uid58799 997/1-595

 Rickettsia heilongjiangensis 054 uid70839 1252/1-595

 Rickettsia japonica YH uid73963 942/1-595

 Rickettsia montanensis OSU 85 930 uid158043 654/1-595

 Rickettsia australis Cutlack uid158039 209/1-595

 Rickettsia prowazekii Breinl uid196851 655/1-593

 Rickettsia typhi B9991CWPP uid158357 813/1-593

 Neorickettsia risticii Illinois uid58889 880/1-579

 Neorickettsia sennetsu Miyayama uid57965 922/1-579

 Wolbachia endosymbiont of Culex quinquefasciatus Pel uid61645 162/1-577

 Wolbachia wRi uid59371 357/1-582

 Anaplasma phagocytophilum Dog2 uid213225 526/1-613

 Ehrlichia ruminantium Gardel uid58245 334/1-592

 Ehrlichia canis Jake uid58071 307/1-604

 Ehrlichia chaffeensis Arkansas uid57933 724/1-588

 Ehrlichia muris AS145 uid232250 300/1-588

 alpha proteobacterium HIMB59 uid175778 940/1-527

 Gluconacetobacter diazotrophicus PAl 5 uid59075 2962/1-619

 Gluconacetobacter xylinus NBRC 3288 uid46523 1079/1-597

 Gluconobacter oxydans 621H uid58239 525/1-615

 Acetobacter pasteurianus 386B uid214433 2590/1-613

 Granulibacter bethesdensis CGDNIH1 uid58661 2281/1-616

 Acidiphilium cryptum JF 5 uid58447 1347/1-609

 Acidiphilium multivorum AIU301 uid63345 1431/1-609

 Magnetospirillum gryphiswaldense MSR 1 uid232249 3013/1-627

 Rhodospirillum centenum SW uid58805 1940/1-620

 Rhodospirillum photometricum uid159003 3229/1-683

 Rhodospirillum rubrum ATCC 11170 uid57655 2921/1-620

 Tistrella mobilis KA081020 065 uid167486 4274/1-631

 Thalassobaculum L2 uid182483 1355/1-651

 Micavibrio aeruginosavorus ARL 13 uid73585 1551/1-658

 Micavibrio EPB uid194120 1477/1-627

 Sphingobium chlorophenolicum L 1 uid52597 529/1-623

 Sphingobium japonicum UT26S uid47077 1478/1-631

 Sphingobium sp Ant17 1 204/1-636

 Sphingobium SYK 6 uid73353 2564/1-621

 Sphingomonas ant11 3505/1-629

 Sphingopyxis alaskensis RB2256 uid58351 1001/1-625

 Zymomonas mobilis ATCC 10988 uid55403 1585/1-628

 Sphingomonas MM 1 uid193771 477/1-628

 Sphingomonas wittichii RW1 uid58691 922/1-623

 Novosphingobium aromaticivorans DSM 12444 uid57747 2222/1-621

 Novosphingobium PP1Y uid67383 2491/1-627

 Erythrobacter litoralis HTCC2594 uid58299 1134/1-625

 Altererythrobacter atlanticus 412/1-639

 ANT-B3C2 genome 1008/1-616

 Phaeobacter gallaeciensis DSM 17395 uid54717 959/1-749

 Ruegeria TM1040 uid58193 2975/1-669

 Ruegeria pomeroyi DSS 3 uid57863 1729/1-649

 Roseobacter denitrificans OCh 114 uid58597 1669/1-651

 Roseobacter litoralis Och 149 uid54719 2988/1-613

 Dinoroseobacter shibae DFL 12 uid58707 2257/1-650

 Octadecabacter antarcticus 307 uid54701 1427/1-654

 Octadecabacter arcticus 238 uid54699 2527/1-654

 Paracoccus aminophilus JCM 7686 uid214795 2140/1-650

 Rhodobacter capsulatus SB 1003 uid47509 3014/1-654

 Rhodobacter sphaeroides 2 4 1 uid57653 2295/1-643

 Caulobacter crescentus CB15 uid57891 3023/1-643

 Caulobacter segnis ATCC 21756 uid41709 3433/1-642

 Phenylobacterium zucineum HLK1 uid58959 2896/1-637

 Brevundimonas subvibrioides ATCC 15264 uid42117 1005/1-623

 Asticcacaulis excentricus CB 48 uid55641 2301/1-632

 Maricaulis maris MCS10 uid58689 2126/1-613

 Hirschia baltica ATCC 49814 uid59365 1109/1-645

 Hyphomonas neptunium ATCC 15444 uid58433 2833/1-627

 Parvularcula bermudensis HTCC2503 uid51641 2479/1-625

 Parvibaculum lavamentivorans DS 1 uid58739 2307/1-633

 Rhodomicrobium vannielii ATCC 17100 uid43247 307/1-627

 Bradyrhizobium japonicum USDA 110 uid57599 7350/1-666

 Bradyrhizobium S23321 uid158167 5908/1-671

 Rhodopseudomonas palustris BisA53 uid58445 1049/1-688

 Nitrobacter hamburgensis X14 uid58293 3255/1-633

 Nitrobacter winogradskyi Nb 255 uid58295 2426/1-634

 Oligotropha carboxidovorans OM4 uid162135 2905/1-720

 Starkeya novella DSM 506 uid48815 2308/1-645

 Azorhizobium caulinodans ORS 571 uid58905 3642/1-643

 Xanthobacter autotrophicus Py2 uid58453 1518/1-639

 Methylocystis SC2 uid174072 1556/1-634

 Beijerinckia indica ATCC 9039 uid59057 3413/1-665

 Methylocella silvestris BL2 uid59433 1589/1-647

 Methylobacterium chloromethanicum CM4 uid58933 574/1-641

 Methylobacterium radiotolerans JCM 2831 uid58845 600/1-629

 Hyphomicrobium denitrificans 1NES1 uid179904 1665/1-662

 Pelagibacterium halotolerans B2 uid74393 2064/1-640

 Polymorphum gilvum SL003B 26A1 uid65447 1330/1-648

 Bartonella henselae Houston 1 uid57745 1048/1-645

 Bartonella vinsonii berkhoffii Winnie uid189951 930/1-645

 Bartonella australis Aust NH1 uid189950 842/1-642

 Bartonella bacilliformis KC583 uid58533 907/1-646

 Rhizobium NGR234 uid59081 4958/1-663

 Sinorhizobium fredii HH103 uid86865 2122/1-663

 Sinorhizobium medicae WSM419 uid58549 4883/1-671

 Sinorhizobium meliloti 1021 uid57603 3617/1-667

 Agrobacterium H13 3 uid63403 2076/1-661

 Rhizobium leguminosarum bv trifolii WSM1325 uid58991 3646/1-669

 Rhizobium tropici CIAT 899 uid185179 2430/1-661

 Mesorhizobium australicum WSM2073 uid75101 2263/1-644

 Mesorhizobium opportunistum WSM2075 uid40861 2425/1-648

 Mesorhizobium loti MAFF303099 uid57601 1911/1-652

 Ochrobactrum anthropi ATCC 49188 uid58921 1670/1-656

 Brucella suis 1330 uid159871 2581/1-655

 Brucella abortus A13334 uid83615 2145/1-655

 Brucella melitensis ATCC 23457 uid59241 1415/1-655

 Sulfurimonas autotrophica DSM 16294 uid53043 36/1-556

 Sulfurimonas denitrificans DSM 1251 uid58185 23/1-550

 Sulfuricurvum kujiense DSM 16994 uid60789 335/1-547

 Arcobacter butzleri 7h1h uid200766 1555/1-544

 Arcobacter nitrofigilis DSM 7299 uid49001 2341/1-545

 Campylobacter concisus 13826 uid58667 371/1-572

 Campylobacter jejuni 00 2425 uid219359 1630/1-605

 Sulfurospirillum barnesii SES 3 uid168117 2036/1-552

 Sulfurospirillum deleyianum DSM 6946 uid41861 1955/1-552

 Helicobacter mustelae 12198 uid46647 857/1-572

 Helicobacter pylori 2017 uid161151 13/1-559

 Nitratifractor salsuginis DSM 16511 uid62183 2041/1-556

 Nautilia profundicola AmH uid59345 1139/1-540

 Hippea maritima DSM 10411 uid65267 484/1-562

 Bacteriovorax marinus SJ uid82341 379/1-641

 Bdellovibrio bacteriovorus HD100 uid61595 216/1-622

 Bdellovibrio exovorus JSS uid194119 417/1-620

 Anaeromyxobacter Fw109 5 uid58755 753/1-607

 Anaeromyxobacter K uid58953 752/1-647

 Myxococcus xanthus DK 1622 uid58003 5061/1-606

 Desulfovibrio piezophilus C1TLV30 uid190704 519/1-586

 Desulfovibrio salexigens DSM 2638 uid59223 1601/1-579

 Desulfovibrio magneticus RS 1 uid59309 2076/1-576

 Desulfomicrobium baculatum DSM 4028 uid59217 2407/1-567

 Desulfovibrio alaskensis G20 uid57941 1777/1-576

 Lawsonia intracellularis N343 uid186598 530/1-576

 Desulfohalobium retbaense DSM 5692 uid59183 1877/1-573

 Geobacter bemidjiensis Bem uid58749 3692/1-585

 Geobacter M21 uid59037 3722/1-582

 Geobacter metallireducens GS 15 uid57731 415/1-588

 Geobacter sulfurreducens KN400 uid161977 2949/1-587

 Pelobacter carbinolicus DSM 2380 uid58241 2818/1-604

 Syntrophus aciditrophicus SB uid58539 2180/1-594

 Desulfobacca acetoxidans DSM 11109 uid65785 2769/1-606

 Desulfobulbus propionicus DSM 2032 uid62265 2874/1-596

 Desulfotalea psychrophila LSv54 uid58153 792/1-617

 Desulfurivibrio alkaliphilus AHT2 uid49487 2269/1-592

 Desulfarculus baarsii DSM 2075 uid51371 1269/1-586

 Desulfococcus oleovorans Hxd3 uid58777 2147/1-613

 Desulfatibacillum alkenivorans AK 01 uid58913 3057/1-599

 Desulfobacterium autotrophicum HRM2 uid59061 2902/1-602

 Desulfobacula toluolica Tol2 uid175777 2348/1-590
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Supplementary Fig. 6 

Proteobacteria maximum likelihood tree based on 12 concatenated marker proteins. Alignment of 370 

Proteobacteria genomes, including ANT-B3C2 and ANT-B3E genomes. Values higher than 50%, based 

on 500 bootstrap replicates are shown. 7



Supplementary Fig. 7

Maximum likelihood tree of assembled genomes based on the 16S rRNA gene alignment. (A) 

Sphingomonadales group tree including the ANT-B3C2 genome. (B) Lysobacteriales group tree including 

the ANT-B3E genome. Values higher than 50%, based on 500 bootstrap replicates are shown.

 HQ117934 Erythrobacter marinus
 EU428782 Erythrobacter gangjinensis

 HE680094 Erythrobacter sp. JA747
 HQ203045 Erythrobacter pelagi

  ANT- B3C2 genome
 AY706935 Erythrobacter vulgaris
 FJ654473 Erythrobacter nanhaisediminis

 AF465835 Erythrobacter longus
 AY461441 Erythrobacter aquimaris
 AF465836 Erythrobacter litoralis

 DQ011529 Porphyrobacter dokdonensis
 AF465834 Porphyrobacter cryptus

 AY559428 Porphyrobacter donghaensis
 AB021493 Porphyrobacter sanguineus
 AF465837 Erythromicrobium ramosum

 KC018454 Altererythrobacter atlanticus
 HM028673 Altererythrobacter xinjiangensis

 EU726272 Altererythrobacter marinus
 DQ399262 Altererythrobacter indicus

 KJ658262 Altererythrobacter sp. HDW-31
 AY739662 Altererythrobacter luteolus

 AY676115 Altererythrobacter troitsensis
 GU166344 Altererythrobacter dongtanensis

 EF623998 Croceicoccus marinus
 EF424403 Novosphingobium mathurense
 AF502400 Novosphingobium pentaromativorans

 KF676669 Novosphingobium sp. BUT-14
 FJ425737 Novosphingobium soli

 FJ772064 Novosphingobium sp. E-II-3
 AJ303009 Novosphingobium lentum

 EF424391 Sphingopyxis ummariensis
 D13722 Sphingomonas adhaesiva

 FJ599671 Sphingopyxis soli
 AF131297 Sphingopyxis taejonensis

 AY563034 Sphingopyxis granuli
 EU075217 Sphingopyxis panaciterrulae

 EF494193 Sphingopyxis indica
 JX235675 Sphingomicrobium astaxanthinifaciens
 EU564841 Sphingomicrobium lutaoense

 EU581829 Stakelama pacifica
 EU099873 Stakelama sediminis

 EF530202 Sphingomonas histidinilytica
 AB021492 Sphingomonas wittichii
 AJ009706 Sphingomonas fennica

 FJ948169 Hephaestia caeni
 EU781657 Sphingobium quisquiliarum
 AB022428 Sphingobium herbicidovorans

 EF534725 Sphingobium lucknowense
 AF039168 Sphingobium japonicum

 FJ686047 Sphingobium wenxiniae
 FJ373058 Sphingobium faniae

 FJ177535 Sphingobium vulgare
 AM181012 Sphingobium aromaticiconvertens

 AY769083 Sphingomonas kaistensis
 AB245347 Kaistobacter sp. Gsoil 634

 AB258386 Kaistobacter terrae
 GQ161989 Sphingomonas alpina
 FJ834325 Sphingomonas rubra

 FJ194436 Sphingomonas hankookensis
 AJ575818 Sphingomonas panni

 AJ871435 Sphingomonas desiccabilis
 EF660755 Sphingomonas aestuarii

 AB428568 Sphingomonas japonica
 DQ178975 Sphingomonas dokdonensis

 AM229669 Sphingomonas mucosissima
 AF281032 Zymomonas mobilis

 AJ607391 Arcobacter cibarius (outgroup)
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 DQ438977 Pseudoxanthomonas yeongjuensis

 EF575564 Pseudoxanthomonas sacheonensis
 DQ178977 Pseudoxanthomonas dokdonensis

 JN247803 Pseudoxanthomonas wuyuanensis
 AB008507 Pseudoxanthomonas japonensis

 AF273082 Pseudoxanthomonas mexicana
 AJ012231 Pseudoxanthomonas broegbernensis
 AY550264 Pseudoxanthomonas daejeonensis
 AY927994 Pseudoxanthomonas suwonensis

 AF192343 Xylella fastidiosa
 Y10757 Xanthomonas arboricola
 Y10759 Xanthomonas hortorum
 X95919 Xanthomonas axonopodis
 Y10766 Xanthomonas sacchari

 X99299 Xanthomonas campestris
 Y10756 Xanthomonas melonis
 AF273080 Stenotrophomonas acidaminiphila
 GQ241320 Stenotrophomonas daejeonensis

 AJ012229 Stenotrophomonas nitritireducens
 AM403589 Stenotrophomonas terrae
 AM403587 Stenotrophomonas humi

 AB166885 Stenotrophomonas koreensis
 DQ109037 Stenotrophomonas ginsengisoli

 AB294553 Stenotrophomonas maltophilia
 FJ748683 Stenotrophomonas pavanii

 AJ012228 Luteimonas mephitis
 GU199001 Luteimonas lutimaris

 FJ948107 Luteimonas terricola
 DQ846687 Luteimonas composti

 EU295459 Luteimonas marina
 EF660758 Luteimonas aestuarii

  ANT-B3E genome
 AB704915 Luteimonas vadosa

 EF626688 Luteimonas aquatica
 AB019582 Lysobacter antibioticus
 AB161361 Lysobacter gummosus

 EF488749 Lysobacter capsici
 DQ191179 Lysobacter yangpyeongensis
 EU376963 Lysobacter oryzae
 DQ462461 Lysobacter niabensis

 DQ191178 Lysobacter daejeonensis
 GU086401 Lysobacter ruishenii

 HQ315827 Lysobacter arseniciresistens ZS79
 AB161359 Lysobacter concretionis

 AB299978 Lysobacter spongiicola
 AM283465 Lysobacter defluvii

 KF923805 Thermomonas sp. GZ436
 AF542054 Thermomonas hydrothermalis

 AJ519989 Thermomonas brevis
 AJ519986 Thermomonas fusca

 DQ154906 Thermomonas koreensis
 EF100698 Lysobacter dokdonensis
 AB161360 Lysobacter brunescens

 AB694977 Lysobacter oligotrophicus
 JQ746036 Vulcaniibacterium thermophilum
 JX964994 Lysobacter sp. YIM 77520
 KF746926 Arenimonas sp. YT8

 AM229324 Arenimonas composti
 AM229325 Arenimonas daejeonensis
 DQ239766 Arenimonas malthae

 EU685334 Dokdonella soli
 JQ341904 Dokdonella kunshanensis

 AB245362 Dokdonella ginsengisoli
 AJ969432 Dokdonella fugitiva
 AY987368 Dokdonella koreensis
 FJ455531 Dokdonella immobilis

 GQ281768 Dokdonella sp. CC-YHH031
 AY544768 Aquimonas voraii

 AB917594 Mizugakiibacter sediminis
 HQ909259 Metallibacterium scheffleri

 AJ311653 Fulvimonas soli
 AM939778 Dyella marensis

 AY884571 Dyella koreensis
 AB091194 Frateuria aurantia

 AB245367 Dyella ginsengisoli
 EF397574 Dyella thiooxydans
 DQ181549 Luteibacter yeojuensis

 AJ580498 Luteibacter rhizovicinus
 FM212561 Luteibacter anthropi

 AB110498 Dyella japonica
 JX566987 Dyella kyungheensis
 HQ236051 Dyella jiangningensis

 EU604273 Dyella terrae
 EF166076 Rhodanobacter terrae

 AB286179 Rhodanobacter thiooxydans
 FJ605268 Rhodanobacter soli

 EU332829 Rhodanobacter panaciterrae
 FJ821731 Rhodanobacter umsongensis

 DQ486493 Algiphilus aromaticivorans
 AJ001010 Nevskia ramosa

 GQ845011 Nevskia terrae
 AY363245 Hydrocarboniphaga effusa

 EU313812 Hydrocarboniphaga daqingensis
 JQ710440 Nevskia aquatilis
 JN415769 Fontimonas thermophila

 EU303271 Solimonas aquatica
 EF067861 Solimonas soli

 AJ555478 Solimonas variicoloris
 EF154515 Solimonas Solimonas flava DSM 18980
 AJ607391 Arcobacter cibarius (outgroup)
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 Zunongwangia profunda SM A87 uid48073 3561/1-148

 Polaribacter MED152 uid54207 1151/1-153

 Capnocytophaga canimorsus Cc5 uid70727 537/1-172

 Capnocytophaga ochracea DSM 7271 uid59197 982/1-156

 Flavobacterium indicum GPTSA100 9 uid157999 858/1-159

 Flavobacterium columnare ATCC 49512 uid80731 131/1-149

 Flavobacterium psychrophilum JIP02 86 uid61627 954/1-137

 Flavobacterium branchiophilum FL 15 uid73421 2342/1-152

 Flavobacterium johnsoniae UW101 uid58493 25/1-129

 Ornithobacterium rhinotracheale DSM 15997 uid168256 1702/1-202

 Weeksella virosa DSM 16922 uid63627 1241/1-156

 Flavobacteriaceae bacterium 3519 10 uid59413 828/1-168

 Riemerella anatipestifer ATCC 11845 DSM 15868 uid60727 233/1-165

 Riemerella anatipestifer RA GD uid162013 1885/1-163

 Owenweeksia hongkongensis DSM 17368 uid82951 256/1-171

 Fluviicola taffensis DSM 16823 uid65271 288/1-181

 Alistipes finegoldii DSM 17242 uid168180 1077/1-157

 Bacteroides CF50 uid222805 764/1-194

 Odoribacter splanchnicus DSM 20712 uid63397 377/1-179

 Paludibacter propionicigenes WB4 uid60725 1209/1-206

 Porphyromonas gingivalis ATCC 33277 uid58879 962/1-212

 Porphyromonas gingivalis W83 uid57641 856/1-201

 Porphyromonas gingivalis TDC60 uid67407 893/1-201

 Parabacteroides distasonis ATCC 8503 uid58301 642/1-208

 Tannerella forsythia ATCC 43037 uid83157 2243/1-204

 Porphyromonas asaccharolytica DSM 20707 uid66603 1293/1-209

 Prevotella denticola F0289 uid65091 1118/1-226

 Prevotella melaninogenica ATCC 25845 uid51377 1490/1-226

 Prevotella dentalis DSM 3688 uid184818 2018/1-228

 Prevotella oral taxon 299 F0039 uid45899 1601/1-230

 Prevotella ruminicola 23 uid47507 554/1-235

 Bacteroides salanitronis DSM 18170 uid63269 1630/1-195

 Bacteroides vulgatus ATCC 8482 uid58253 3931/1-198

 Bacteroides helcogenes P 36 108 uid62135 2741/1-204

 Bacteroides thetaiotaomicron VPI 5482 uid62913 423/1-185

 Bacteroides fragilis YCH46 uid58195 1733/1-203

 Bacteroides fragilis 638R uid84217 1598/1-203

 Bacteroides fragilis NCTC 9343 uid57639 1592/1-203

 Solitalea canadensis DSM 3403 uid81783 1923/1-175

 Sphingobacterium 21 uid64755 2917/1-189

 Pedobacter heparinus DSM 2366 uid59111 1889/1-189

 Pedobacter saltans DSM 12145 uid61349 424/1-181

 Chitinophaga pinensis DSM 2588 uid59113 3696/1-239

 Niastella koreensis GR20 10 uid83125 2135/1-195

 Haliscomenobacter hydrossis DSM 1100 uid66777 5086/1-214

 Saprospira grandis Lewin uid89375 2854/1-168

 Flexibacter litoralis DSM 6794 uid168257 347/1-265

 Belliella baltica DSM 15883 uid168182 2603/1-183

 Echinicola vietnamensis DSM 17526 uid184076 3342/1-183

 Cyclobacterium marinum DSM 745 uid71485 3068/1-183

 Marivirga tractuosa DSM 4126 uid60837 504/1-182

 ANT-B6 genome 3109/1-157

 Cytophaga hutchinsonii ATCC 33406 uid57651 1620/1-186

 Emticicia oligotrophica DSM 17448 uid177079 3894/1-185

 Leadbetterella byssophila DSM 17132 uid60161 3380/1-185

 Dyadobacter fermentans DSM 18053 uid59049 1198/1-176

 Runella slithyformis DSM 19594 uid68317 4540/1-184

 Fibrella aestuarina uid178352 4394/1-185

 Spirosoma linguale DSM 74 uid43413 2166/1-185

 Cardinium endosymbiont cEper1 of Encarsia pergandiella uid175524 744/1-175

 Salinibacter ruber DSM 13855 uid58513 2736/1-153

 Salinibacter ruber M8 uid47323 3120/1-200

 Rhodothermus marinus SG0 5JP17 172 uid72767 603/1-180

 Ignavibacterium album JCM 16511 uid162097 1432/1-169

 Melioribacter roseus P3M uid170941 70/1-169

 Chloroherpeton thalassium ATCC 35110 uid59187 1977/1-222

 Chlorobium phaeobacteroides BS1 uid58131 157/1-202

 Prosthecochloris aestuarii DSM 271 uid58151 159/1-197

 Chlorobaculum parvum NCIB 8327 uid59185 116/1-212

100

100

81
100

100

95

100

65

100
100

100

100

100

91

100
61

100

100

81

96

100
51

100

100

100

100

99

100

100

99

73

100

100

100

72
100

100

98

100

100

100

99

99
100

99

99

100

84

100

100

100

99

100

100

93

100

100
100

100

100

100

100

100

100

 Cellulophaga algicola DSM 14237 uid62159 2509/1-154

 Cellulophaga lytica DSM 7489 uid63401 2388/1-139

 Flavobacteriales bacterium HTCC2170 uid51877 268/1-152

 Zobellia galactanivorans uid70621 2996/1-153

 Muricauda ruestringensis DSM 13258 uid72479 2234/1-147

 Robiginitalea biformata HTCC2501 uid58285 1801/1-153

 Aequorivita sublithincola DSM 14238 uid168181 260/1-163

 Croceibacter atlanticus HTCC2559 uid49661 163/1-155

 Psychroflexus torquis ATCC 700755 uid54205 2305/1-148

 Gramella forsetii KT0803 uid58881 596/1-147

 Chlorobium tepidum TLS uid57897 2088/1-213

 Chlorobium chlorochromatii CaD3 uid58375 1683/1-226

 Pelodictyon phaeoclathratiforme BU 1 uid58173 154/1-210

 Chlorobium phaeovibrioides DSM 265 uid58129 183/1-209

 Chlorobium limicola DSM 245 uid58127 146/1-213

 Chlorobium phaeobacteroides DSM 266 uid58133 2413/1-209
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Supplementary Fig. 8

Bacteroidetes maximum likelihood tree based on 27 concatenated marker proteins. Alignment of 85 

Bacteroidetes genomes, including the ANT-B6 genome. Values higher than 50%, based on 500 bootstrap 

replicates are shown. 9



Supplementary Fig. 9

Schematic representation of the rhodopsin and retinal biosynthesis genes. Genes involves in the retinal 

biosynthesis are coloured in yellow. All the genes were identified in a single contig for the ANT-B3E and 

ANT-B3C2 genomes, whereas in ANT-B6 only four genes were identified in two different contigs. Single 

vertical bars indicate contig ends.
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Supplementary Fig. 10

Correspondence analysis based on the contigs nucleotide composition of assembled genomes. Contigs 

carrying the rhodopsin coding sequence and most of the retinal synthesis genes are coloured red.
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Supplementary Fig. 11

Schematic representation of the rhodopsin and retinal synthesis genes harbouring contigs. A) ANT-B3C2 

genome. B) ANT-B3E genome. C) ANT-B6 genome. Whole contig coverage is represented by histograms. 

Coding sequences of rhodopsin and retinal synthesis genes are coloured red and zoomed to show paired-end 

reads assemble detail and genes disposition. Unrelated genes in the neighbourhood are shown as empty 

boxes.
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BR position 55 56 57  82 83 84 85 86 87 88 89 90 91 92 93 94 95 96  212 213 214 215 216 

GPR position 74 75 76  94 95 96 97 98 99 100 101 102 103 104 105 106 107 108  227 228 229 230 231 

BR Halobacterium T M Y  R Y A D W L F T T P L L L L D  D V S A K 

PR P. ubique I H Y  R Y I D W L I T V P L L M L E  D F L N K 

NODE_65683 (1108) M H Y  R Y I D W T L T V P L M C V E  D A V N K 

NDQ N. dokdonensis L L L  R Y L N W L I D V P M L L F Q  D V C S K 

NODE_103019 (2518) F L L  R Y L N W L I D V P L L L V Q  D V V S K 

NODE_186857 (623) I L L  R Y L N W L I D V P L L L V Q  D V T A K 

NODE_265058 (1358) F L L  R Y L N W L I D V P L L L V Q  D V L S K 

NODE_315601 (2788) L E L  R Y V N W S I D V P V L L L Q  D I T S K 

NODE_575713 (1101) L L L  R Y L N W L I D V P M L L F Q  D I L S K 

NODE_749161 (1365) I L L  R Y L N W L I D V P L L L V Q  D V T A K 

NODE_766858 (1161) L L L  R Y L N W L I D V P M L L F Q  D V C S K 

NODE_500788 (3258) - - -  R Y V N W S I D V P M L L I Q  D I V S K 

NTQ C. bathyomarinum L T L  R Y G N W T I T V P I L L A Q  D I A S K 

NODE_166979 (1907) L L F  R Y V N W L V T V P V L L V Q  D I G S K 

NODE_205846 (1661) L S L  R Y G N W T I T V P L L L V Q  D I S T K 

NODE_307690 (1720) M M L  R Y V N W L I T I P L L L V Q  D V T S K 

NODE_378809 (1393) I L L  R Y L N W I V T V P V L L S Q  D L F S K 

XR S. ruber Y H Y  R Y V D W L L T V P L L T V E  D V L A K 

NODE_309213 (2093) Y H Y  R Y V D W F L T V P L L L V E  D I L A K 

NODE_351663 (1266) Y H Y  R Y V D W L L T V P L L L I E  D L A A K 

NODE_393394 (5845) Y H Y  R Y V D W L L T V P L L L L E  D I L A K 

NODE_407503 (2693) Y H Y  R Y V D W L L T V P L L V I E  D V L A K 

NODE_519481 (2448) - - -  R Y M D W L I T V P L L V V E  D L T A K 

NODE_164387 (1242) Y H Y  R Y V D W L L T V P L L L I E  D L A A K 

NODE_536313 (6326) Y H Y  R Y V D W L L T V P L L V I E  D V L A K 

NODE_197819 (1115) Y H Y  R Y V D W F L T V P L L L V E  - - - - - 
NODE_241799 (438) Y H Y  R Y V D W F L T V P L L L A E  - - - - - 

NODE_696600 (2135) Y H Y  R Y I D W L L T V P L L L L E  D I L A K 

NODE_245604 (929) Y H Y  R Y V D W L L T V P L L L I E  D L I A K 

NODE_769115 (1399) Y H Y  R Y V D W F L T V P L L L V E  - - - - - 

NODE_83277 (3277) Y H Y  R Y V D W L L T V P L L M V E  D I L A K 

Ant17 (XR) Y H Y  R Y V D W L L T V P L L L I E  D L I A K 

ANT-B3C2 (XR) Y H Y  R Y V D W L L T V P L L L I E  D I V A K 

ANT-B3E (XR) Y H Y  R Y V D W L L T V P L L M V E  D L V A K 

ANT-B6 (NDQ) L L L  R Y L N W L I D V P M L L F Q  - - - - - 

 

Supplementary Table 1 

Rhodopsin relevant functional residues. Conserved histidine in XR and PR (56). Residues 

involved in proton transfer and in complex counter-ion formation (82, 85, 96 and 212). 

Lysine residue forming the pSB with the retinal (216). Leucine at position 93 corresponds to 

green absorbing rhodopsin. (Bamann et al., 2014). Contig lengths are shown between 

brackets. Reference sequences: BR: Halobacterium sp. NRC-1, GPR: Green PR from the 

Gammaproteobacteria SAR86, PR: Pelagibacter ubique HTCC1062, NDQ: Nonlabens 

dokdonensis, NTQ: Citromicrobium bathyomarinum, XR: Salinibacter ruber DSM-13855 

and Ant17: Sphingobium sp. Ant17 isolated from Antarctic soil (Adriaenssens et al., 2014). 
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Gene Contigs (Number of hits) Total coverage 

rplK 117 5169 

rplL 93 4423 

rplM 118 4845 

rplN 123 5512 

rplP 114 5379 

rplS 107 4386 

rplT 107 4421 

rpmA 102 4246 

rpsI 107 4222 

rpsJ 112 5229 

rpsK 111 5079 

rpsM 100 4482 

rpsS 114 4952 

Average (marker genes) 109.6 4796 

Rhodopsins 29 961 

 

Supplementary Table 2 

Single copy marker genes shorter than 150 aa identified in the metagenome. The contigs 

column represents the number of contigs coding marker genes identified. The average 

number of hits and average coverage was estimated for each marker gene. The number and 

total coverage of rhodopsins was also included in the table. 
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bin Contigs ORF Bin size (bp) ES CheckM Taxonomic affiliation 

B1 151 2314 2,537,318 81 77.76 

(0.00) 

Proteobacteria; Gammaproteobacteria; 

Xanthomonadales; Xanthomonadaceae 

B2 198 2311 2,446,588 80 79.90 

(0.15) 

Proteobacteria; Alphaproteobacteria; 

Rhodobacterales; Rhodobacteraceae 

B3A 329 3082 3,611,287 99 90.06 

(0.00) 

Planctomycetes; Planctomycetia; 

Planctomycetales; Planctomycetaceae 

B3B 198 2932 3,416,621 105 96.05 

(0.30) 

Bacteroidetes; Bacteroidetes Order II. 

Incertae sedis; Rhodothermaceae 

B3C1 101 2790 2,912,805 128 96.55 

(11.00) 

Proteobacteria; Alphaproteobacteria; 

Sphingomonadales; Erythrobacteraceae 

B3C2 96 2664 2,857,999 118 89.75 

(1.72) 

Proteobacteria; Alphaproteobacteria; 

Sphingomonadales; Sphingomonadaceae 

B3D 383 3351 3,754,181 77 80.62 

(3.30) 

Gemmatimonadetes; Gemmatimonadales; 

Gemmatimonadaceae 

B3E 174 2600 2,878,469 72 78.45 

(5.17) 

Proteobacteria; Gammaproteobacteria; 

Xanthomonadales; Xanthomonadaceae 

B4 340 3637 4,005,278 104 93.02 

(4.28) 

Verrucomicrobia; Verrucomicrobiae; 

Verrucomicrobiales; Verrucomicrobiaceae 

B5* 1359 7105 7,029,346 195 94.83 

(57.19) 

Cyanobacteria; Oscillatoriophycideae 

B6 469 3466 3,747,645 122 85.86 

(15.44) 

Bacteroidetes; Bacteroidetes; Cytophagia; 

Cytophagales; Cytophagaceae 

B11 400 2441 2,357,107 78 75.13 

(0.44) 

Actinobacteria; Rubrobacteridae; 

Rubrobacterales; Rubrobacterineae; 

Rubrobacteraceae 

 

Supplementary Table 3 

Preliminary genomes identified in the binning. Taxonomic affiliation is based on the closest 

neighbour species identified using RAST-SEED (Aziz et al., 2008). ES: Number of essential 

genes identified after binning. CheckM: Percentage of completeness and contamination 

calculated using the CheckM software.*Two possible different close related genomes were 

identified according with the number of essential genes and CheckM result. 
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Gene* 

Proteobacteria  Bacteroidetes 

ANT-B3E ANT-B3C2 
Alignment 

370 genomes† 

 
ANT-B6 

Alignment 

85 genomes† 

dnaG 1 1 yes  1 no 

frr 1 1 yes  nd no 

infC 1 1 yes  1 yes 

nusA 1 1 no  1 yes 

pgk nd 1 no  1 yes 

pyrG 1 1 yes  1 yes 

rplA nd 1 no  1 yes 

rplB nd 1 no  1 yes 

rplC nd 1 no  1 yes 

rplD nd 1 no  1 yes 

rplE nd 1 no  1 yes 

rplF nd 1 no  1 yes 

rplK nd 1 no  1 yes 

rplL nd 1 no  1 yes 

rplM 1 1 yes  1 yes 

rplN nd 1 no  1 yes 

rplP nd 1 no  1 yes 

rplS 1 1 yes  nd no 

rplT 1 1 yes  1 yes 

rpmA 1 1 yes  nd no 

rpoB nd 1 no  1 yes 

rpsB 1 1 yes  1 yes 

rpsC nd 1 no  1 yes 

rpsE nd 1 no  1 yes 

rpsI 1 1 yes  1 yes 

rpsJ nd 1 no  1 yes 

rpsK nd 1 no  1 yes 

rpsM nd 1 no  1 yes 

rpsS nd 1 no  1 yes 

smpB 1 1 yes  1 yes 

tsf 1 1 yes  1 yes 

 

Supplementary Table 4 

Marker gene identified in the assembled genomes (ANT-B3E, ANT-B3C2 and ANT-B6) and 

used to construct the concatenated alignment to compare with reference genomes from NCBI 

GeneBank. *Genes used by Amphora2 software. †Genes that were not detected or appeared 

in more than one copy in the reference genomes were not used for the alignments. nd: Not 

detected. 
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Sample ng/µl 260/280  Sample ng/µl 260/280 

MVHyp1 11.2 1.77 MVHyp26 4.2 1.57 

MVHyp2 12.3 1.75  MVHyp27 4.6 1.67 

MVHyp3 18.0 1.68  MVHyp28 3.4 1.81 

MVHyp4 13.3 1.83  MVHyp29 0.9 1.07 

MVHyp5 9.9 1.72  MVHyp30 4.6 1.68 

MVHyp6 8.2 1.72  MVHyp31 12.0 1.73 

MVHyp7 6.7 1.65  MVHyp32 2.2 1.23 

MVHyp8 8.3 1.59  MVHyp33 3.4 1.95 

MVHyp9 14.2 1.43  MVHyp34 8.2 1.77 

MVHyp10 7.7 2.0  MVHyp35 6.0 2.07 

MVHyp11 1.6 3.79  MVHyp36 4.1 1.46 

MVHyp12 5.8 1.83  MVHyp37 1.5 1.61 

MVHyp13 6.6 1.74  MVHyp38 1.2 1.77 

MVHyp14 17.4 1.82  MVHyp39 5.8 1.80 

MVHyp15 10.8 2.00  MVHyp40 3.5 1.61 

MVHyp16 16.7 1.80  MVHyp41 2.1 1.7 

MVHyp17 2.1 1.16  MVHyp42 4.8 1.91 

MVHyp18 4.6 1.61  MVHyp43 1.6 1.43 

MVHyp19 9.9 1.87  MVHyp44 0.7 2.87 

MVHyp20 25.0 1.86  MVHyp45 4.4 1.33 

MVHyp21 5.4 1.53  MVHyp46 3.8 1.94 

MVHyp22 9.1 1.78  MVHyp47 6.0 1.54 

MVHyp23 3.9 2.10  MVHyp48 9.4 1.61 

MVHyp24 4.4 1.62  MVHyp49 1.0 1.60 

MVHyp25 4.0 1.70  MVHyp50 0.9 1.14 

 

Supplementary Table 5 

DNA concentration and absorption relation (260/280nm) of hypolith samples quantified using 

the NanoDrop. 
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