
uncultured marine group II euryarchaeote Euryarchaeota( )EHR77329.1
Bacteriovorax marinus SJ roteobacteria( ) -PdYP_005035840.1

Gemmatimonas aurantiaca T-27 Gemmatimonadetes( )YP_002762184.1
Alteromonas macleodii str. Deep ecotype ( )YP_004428378.1

Pseudoalteromonas atlantica T6c ( )YP_661064.1
Glaciecola sp. 4H-3-7+YE-5 ( )YP_004433730.10.99/98/98

1/99/98

Marinomonas mediterranea MMB-1 ( )YP_004311923.1
Reinekea blandensis MED297 ( )EAR09023.1

Hahella chejuensis KCTC 2396 ( )YP_436548.1
Marinobacter adhaerens HP15 ( )YP_005886693.1

Acinetobacter haemolyticus ATCC 19194 ( )EFF81687.1
Cupriavidus metallidurans CH34 roteobacteria( ) -PbYP_587502.11/91/88

0.94/ /--

0.72/ /--

0.96/ /--
0.9/ /--

Leptospira biflexa serovar Patoc strain Patoc 1 Paris ( )YP_001964695.1
Leptospira interrogans serovar Lai str. IPAV ( )YP_005990380.1

Leptospira biflexa serovar Patoc strain Patoc 1 Paris ( )YP_001840768.10.99/84/83
Leptospira licerasiae serovar Varillal str. MMD0835 ( )ZP 09256954.1

Leptonema illini DSM 21528 ( )EHQ08156.1

0.54/ /--

Haliangium ochraceum DSM 14365 ( )YP_003271081.1
Haliangium ochraceum DSM 14365 ( )YP_003271079.1

Plesiocystis pacifica SIR-1 ( )EDM79715.1
Stigmatella aurantiaca DW4 3-1 ( )YP_003953180.1
Myxococcus fulvus HW-1 ( )YP_004665647.1
Corallococcus coralloides DSM 2259 ( )YP_005370873.1

Sorangium cellulosum So ce 56 ( )YP_001617225.1

0.89/ /--

0.51/-/-
0.99/80/79

0.99/9 /891

Plesiocystis pacifica SIR-1 ( )EDM79713.1
Myxococcus fulvus HW-1 ( )YP_004663451.1

Corallococcus coralloides DSM 2259 ( )YP_005367649.1
Stigmatella aurantiaca DW4 3-1 ( )YP_003956893.10.52/5 /-2

1/9 /968

0.76/ /--

0.99/59/58

0.72/ /--

Sorangium cellulosum So ce 56 ( )YP_001614784.1
Prevotella timonensis CRIS 5C-B1 ( )EFA97970.1

Prevotella multisaccharivorax DSM 17128 ( )EGN57860.1
Bacteroides helcogenes P 36-108 ( )YP_004161408.1

Prevotella denticola CRIS 18C-A ( )EGC87335.1
Prevotella marshii DSM 16973 ( )EFM02307.1

0.65/ /--

Prevotella sp. oral taxon 299 str. F0039 ( )EFC70885.1
Prevotella sp. oral taxon 299 str. F0039 ( )EFC70735.1

0.69/ /--

0.84/ /--
Bacteroides fragilis 638R ( )YP_005111278.1

Bacteroides coprocola DSM 17136 ( )EDV01216.1
Capnocytophaga sp. oral taxon 338 str. F0234 Flavobacteria( )EGD35421.10.75/6 /608

0.54/ /--

0.89/ /--

0.88/52/50

1/98/100

Bacteroides cellulosilyticus DSM 14838 Bacteroidia(ZP 03676716.1_ )
Cyclobacterium marinum DSM 745 Cytophagia( )YP_004776152.1

Chryseobacterium gleum ATCC 35910 Flavobacteria( )EFK35492.1
Weeksella virosa DSM 16922 Flavobacteria( )YP_004237993.1

unidentified eubacterium SCB49 Bacteroidetes environmental sample( )EDM45563.10.99/72/68
0.99/87/89

Fluviicola taffensis DSM 16823 Flavobacteria( )YP_004345530.1
Flavobacterium columnare ATCC 49512 Flavobacteria( )YP_004943001.1
Saprospira grandis DSM 2844 Sphingobacteria( )EJF55126.10.76/ /--

Myroides odoratus DSM 2801 Flavobacteria( )EHQ42016.1
Capnocytophaga gingivalis ATCC 33624 Flavobacteria( )EEK13281.1

Weeksella virosa DSM 16922 Flavobacteria( )YP_004237994.1
Chryseobacterium gleum ATCC 35910 Flavobacteria( )EFK35489.1

Flavobacterium columnare ATCC 49512 Flavobacteria( )YP_004943002.1
Chitinophaga pinensis DSM 2588 Sphingobacteria( )YP_003126819.1

Leadbetterella byssophila DSM 17132 Cytophagia( )YP_003998813.1
Dysgonomonas gadei ATCC BAA-286 Bacteroidia( )EGJ99335.1

Solitalea canadensis DSM 3403 Sphingobacteria( )YP_006254779.1
Dyadobacter fermentans DSM 18053 Cytophagia( )YP_003089013.10.99/8 /71 8

0.52/ /- -
0.62/-/-

0.99/9 /860

Muricauda ruestringensis DSM 13258 Flavobacteria( )YP_004787264.1
Zunongwangia profunda SM-A87 Flavobacteria( )YP_003582958.1

Joostella marina DSM 19592 Flavobacteria( )EIJ39780.1

0.6/ /--

Zobellia galactanivorans Flavobacteria( )YP_004738307.1
Lacinutrix sp. 5H-3-7-4 Flavobacteria( )YP_004579156.1

Cellulophaga lytica DSM 7489 Flavobacteria( )YP_004261894.11/9 /912
unidentified eubacterium SCB49 Bacteroidetes environmental sample( )EDM45562.1

0.99/5 /54 4

0.96/56/-

0.98/ /--

0.87/ /--

0.74/-/-

0.86/-/-

0.99/76/65

0.6/ /--

0.99/59/57

Odoribacter splanchnicus DSM 20712 Bacteroidia( )YP_004253609.1
C ATCC 35110 Chlorobihloroherpeton thalassium ( )YP_001995920.1

Bacteroides fragilis 638R Bacteroidia( )YP_005110205.1
Porphyromonas asaccharolytica DSM 20707 Bacteroidia( )YP_004442498.10.75/56/50

0.95/ /--

Prevotella marshii DSM 16973 Bacteroidia( )EFM01199.1
Capnocytophaga ochracea DSM 7271 ( )YP_003141905.1

Capnocytophaga sp. oral taxon 338 str. F0234 ( )EGD35208.1
Capnocytophaga gingivalis ATCC 33624 ( )EEK15080.1

0.97/74/80

Capnocytophaga sp. oral taxon 338 str. F0234 ( )EGD35209.1
Capnocytophaga gingivalis ATCC 33624 ( )EEK14790.1

Capnocytophaga ochracea DSM 7271 ( )YP_003141904.1
Capnocytophaga sp. oral taxon 338 str. F0234 ( )EGD35207.1
Capnocytophaga gingivalis ATCC 33624 ( )EEK15165.10.99/9 /96 5

1/9 /904
0.89/ /--

0.93/66/73

0.99/ /--

0.94/ /--

Ornithobacterium rhinotracheale DSM 15997 ( )YP_006427657.1
Porphyromonas gingivalis ATCC 33277 ( )YP_001928674.1

Porphyromonas asaccharolytica DSM 20707 ( )YP_004442306.1
Porphyromonas asaccharolytica DSM 20707 ( )YP_004441730.11/ /100 100

Bacteroidetes oral taxon 274 str. F0058 Bacteroidetes( )EFI16434.1
Tannerella forsythia ATCC 43037 ( )YP_005014932.1

Bacteroides finegoldii DSM 17565 (ZP 05415140.1_ )
Bacteroides helcogenes P 36-108 ( )YP_004162741.1

Prevotella tannerae ATCC 51259 (ZP 05735550.1_ )
Prevotella oralis ATCC 33269 ( )EFZ37334.1

Prevotella intermedia 17 ( )YP_006297596.1
Prevotella timonensis CRIS 5C-B1 ( )EFA97464.1

Prevotella intermedia 17 ( )YP_006298648.1
Prevotella micans F0438 ( )EHO67115.11/100/100

0.9/62/63
0.72/52/-

1/84/85
0.52/ /--

Prevotella multisaccharivorax DSM 17128 ( )EGN56289.1
Prevotella oralis ATCC 33269 ( )EFZ36476.1

Prevotella micans F0438 ( )EHO65992.1
Prevotella denticola CRIS 18C-A ( )EGC86550.1

Prevotella melaninogenica ATCC 25845 ( )YP_003813480.1
Prevotella tannerae ATCC 51259 (ZP 05734784.1_ )0.53/ /--

0.55/ /--
0.76/6 /651

0.99/84/85

Bacteroides vulgatus ATCC 8482 ( )YP_001299475.1
Bacteroides coprophilus DSM 18228 ( )EEF75672.1

Bacteroides fragilis 638R ( )YP_005111749.1
Prevotella marshii DSM 16973 ( )EFM01222.1

Bacteroides thetaiotaomicron VPI-5482 (NP 809410.1_ )
Bacteroides ovatus ATCC 8483 ( )EDO10376.1

0.91/5 /64 1
1/99/99

0.99/9 /978

0.92/ /52-

0.99/ /--

1/8 /887

0.99/61/58

0.56/-/-

0.63/ /--

0.78/ /--

0.51/ /--

0.63/-/-

Spirochaeta smaragdinae DSM 11293 Spirochaetes Spirochaetales( )YP_003802861.1
Treponema phagedenis F0421 Spirochaetes Spirochaetales( )EFW36664.1

Mucilaginibacter paludis DSM 18603 Sphingobacteria(ZP 09491558.1_ )
Dyadobacter fermentans DSM 18053 Cytophagia( )YP_003089012.1

Cytophaga hutchinsonii ATCC 33406 Cytophagia( )YP_678449.10.65/-/-
Riemerella anatipestifer ATCC 11845 DSM 15868 Flavobacteria( )YP_004045230.1

Pedobacter sp. BAL39 ( )EDM36819.1
Chitinophaga pinensis DSM 2588 ( )YP_003126813.1

Sphingobacterium spiritivorum ATCC 33300 ( )EEI93475.10.83/ /--
sp. 21Sphingobacterium ( )YP_004318904.1

Sphingobacterium spiritivorum ATCC 33300 ( )EEI93473.1
Chitinophaga pinensis DSM 2588 ( )YP_003126816.1

Pedobacter sp. BAL39 ( )EDM36821.1

0.99/9 /93 2

1/9 /95 5
Sphingobacterium sp. 21 ( )YP_004318905.1

Sphingobacterium spiritivorum ATCC 33300 ( )EEI93472.1
Chitinophaga pinensis DSM 2588 ( )YP_003126817.1
Pedobacter sp. BAL39 ( )EDM36822.1

1/9 /989

0.99/8 /96 0
Pedobacter sp. BAL39 ( )EDM36820.1

Pedobacter sp. BAL39 ( )EDM36818.1

0.99/80/83

0.99/ /5870

0.98/56/58

0.66/ /--

1/7 /61 2

0.99/59/-

0.66/ /--

Rhodothermus marinus DSM 4252 Bacteroidetes( )YP_003290366.1
Melioribacter roseus P3M Ignavibacteria( )YP_006527676.1

Belliella baltica DSM 15883 ( )YP_006406173.1
Cyclobacterium marinum DSM 745 ( )YP_004774215.1

Microscilla marina ATCC 23134 ( )EAY29122.1
Flexibacter litoralis DSM 6794 ( )YP_006435146.1

Fibrella aestuarina BUZ 2 ( )CCH00480.1
Spirosoma linguale DSM 74 ( )YP_003391294.10.89/54/640.77/ /54-

Elizabethkingia anophelis Ag1 ( )EHM96838.1
Capnocytophaga canimorsus Cc5 ( )YP_004740025.1

Flavobacterium johnsoniae UW101 ( )YP_001192604.1
Polaribacter irgensii 23-P. ( )EAR13715.1

Kordia algicida OT-1 ( )EDP94876.1
Flavobacteria bacterium BBFL7 ( )EAS19770.1

Robiginitalea biformata HTCC2501 ( )YP_003194892.1
Dokdonia donghaensis MED134 ( )EAQ40451.10.99/8 /84 4

0.99/7 /75 7
0.98/57/68

0.6/-/59

0.52/-/-

0.5/ /--

1/96/96

0.61/-/-

0.89/ /--

0.95/ /--

0.82/ /--

0.99/74/57

0.99/74/57

0.99/ /--

0.79/ /--

0.97/53/-

0.67/ /--

0.56/ /--

0.59/ /--

0.67/ /--

0.5

g-Proteobacteria

Spirochaetes

d-Proteobacteria

Bacteroidia

Flavobacteria

Bacteroidia

Sphingobacteria

Cytophagia

Flavobacteria

PB PH TF

F S PhyloBayes tree based on amino-acid alignment of HmuY homologs.igure 1. Representatives of main
bacterial groups are marked in different colours and was additionally bolded. Numbers at nodes, in the
order shown, correspond to posterior probabilities estimated in PhyloBayes (PB), as well as bootstrap support values
calculated in Ph ML (PH) and TreeFinder (TF). Values of the posterior probabilities and bootstrap percentages
lower than 0.50 and 50%, respectively, were omitted or indicated by a dash “-“.
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