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Abstract

Metagenomics aims to identify microbes or genes in a specific
environment by sequencing DNA fragments directly followed by
bioinformatic analyses. Binning, which aims to classify DNA fragments to
corresponding taxonomic ranks, is a critical step to understanding
species diversity in an environment. Composition-based binning
methods, which apply genomic signatures to classify DNA fragments, are
the state-of-the-art ways to explore species diversity in metagenomes,
since genomic signatures are supposed to be unique to species and
distribute homogeneously in a genome. RAlphy is software designed to
classify prokaryotic sequences in metagenomic data by using k-mer
genomic signature. Previous studies showed that eukaryotic genomes
seem to have similar genomic signatures to that in prokaryotic genomes.
Nevertheless, recent metagenomic studies made more efforts to study
environmental prokaryotes than eukaryotes . In this study, we tried to
use RAlphy to classify both prokaryotic and eukaryotic DNA fragments
based on their genomic signatures. The results showed that both
prokaryotic and eukaryotic DNA fragments could be classified to their
own taxa with high accuracy rates, while mixed sequences of both
prokaryotes and eukaryotes caused a decrease of accuracy rate. These
results suggested that eukaryotes should have very similar genomic
signatures to prokaryotes and a novel algorithm to classify eukaryotic

and prokaryotic DNA fragments is expected.
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Anaerolineales
Aquificales
Archaeoglobales
Bacillales
Bacteroidales
Bacteroidetes Order Il.
Incertae sedis
Bdellovibrionales
Bifidobacteriales
Burkholderiales
Campylobacterales
Cardiobacteriales
Caulobacterales

Cenarchaeales
Chlamvydiales
Chlorobiales
Chloroflexales
Chromatiales
Chroococcales
Chrysiogenales
Clostridiales
Coriobacteriales
Cytophagales
Deferribacterales
Deinococcales
Desulfarculales

Desulfobacterales
Desulfovibrionales
Desulfurellales
Desulfurococcales
Desulfuromonadales
Dictyoglomales
Elusimicrobiales

Enterobacteriales
Entomoplasmatales
Erysipelotrichales
Fibrobacterales
Flavobacteriales
Fusobacteriales
Gallionellales
Gemmatimonadales
Gloeobacterales
Halanaerobiales
Halobacteriales
Herpetosiphonales
Hydrogenophilales
Lactobacillales
Legionellales
Methanobacteriales
Methanocellales
Methanococcales
Methanomicrobiales
Methanopyrales

Methanosarcinales
Methylacidiphilales
Methylococcales
Methylophilales
Mycoplasmatales
Myxococcales
MNatranaerobiales
MNautiliales
MNeisseriales
MNitrosomonadales
MNitrosopumilales
MNitrospirales
Mostocales

Oceanospirillales
Oscillatoriales
Parvularculales
Pasteurellales
Planctomycetales
Prochlorales
Pseudomonadales

Puniceicoccales
Rhizobiales
Rhodobacterales
Rhodocyclales
Rhodospirillales
Rickettsiales

Rubrobacterales
Selenomonadales
Solibacterales
Solirubrobacterales
Sphaerobacterales
Sphingobacteriales
Sphingomonadales

Spirochaetales
Sulfolobales
Synergistales
Syntrophobacterales
Thermales

Thermoanaerobacterales

Thermococcales

Thermodesulfobacteriales
Thermomicrobiales
Thermoplasmatales
Thermoproteales
Thermotogales
Thiotrichales
Werrucomicrobiales
Wibrionales
Xanthomonadales
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Family

Acetobacteraceae
Acholeplasmataceae
Acidaminococcaceae
Acidilobaceae
Acidimicrobiaceae
Acidithiobacillaceae
Acidobacteriaceae

Acidothermaceae
Actinomycetaceae
Aerococcaceae
Aeromonadaceae
Alcaligenaceae
Alcanivoracaceae
Alicyclobacillaceae
Alteromonadaceae
Anaerolineaceae
Anaplasmataceae
Aquificaceae
Archaeoglobaceae
Bacillaceae
Bacteroidaceae
Bartonellaceae
Bdellovibrionaceae
Beijerinckiaceae
Beutenbergiaceae
obacteriaceae
Blattabacteriaceae
Brachyspiraceae
Bradyrhizobiaceae
Brucellaceae
Burkholderiaceae
Campylobacteraceae
Cardiobacteriaceae
Carnobacteriaceae
Catenulisporaceae
Caulobacteraceae
Cellulomonadaceae
Cenarchaeaceae
Chlamydiaceae
Chlorobiaceae

Chloroflexaceae
Chromatiaceae
Chrysiogenaceae
Clostridiaceae
Clostridiales Family XI. Incertae Sedis
Clostridiales Family XVII. Incertae Sedis
Clostridiales Family XVIII. Incertae Sedis
Colwelliaceae
Comamonadaceae
Conexibacteraceae
Coriobacteriaceae
Corynebacteriaceae
Coxiellaceae
Cryomorphaceae
Cyclobacteriaceae
Cystobacteraceae
Cytophagaceae
Deferribacteraceae
Deinococcaceae
Dermabacteraceae
Dermacoccaceae
Desulfarculaceae
Desulfobacteraceae
Desulfobulbaceae
Desulfohalobiaceae
Desulfomicrobiaceae
Desulfovibrionaceae
Desulfurellaceae
Desulfurobacteriaceae
Desulfurococcaceae
Dictyoglomaceae
Ectothiorhodospiraceae
Elusimicrobiaceae
Enterobacteriaceae
Enterococcaceae
Entomoplasmataceae
Erysipelotrichaceae
Erythrobacteraceae
Eubacteriaceae
Ferrimonadaceae

Fibrobacteraceae
Flammeovirgaceae
Flavobacteriaceae
Francisellaceae
Frankiaceae
Fusobacteriaceae
Gallionellaceae
Gemmatimonadaceae
Geobacteraceae
Geodermatophilaceae
Glycomycetaceae
Gordoniaceae
Hahellaceae
Halanaerobiaceae
Halobacteriaceae
Halobacteroidaceae
Halomonadaceae
Halothiobacillaceae
Helicobacteraceae
Heliobacteriaceae
Herpetosiphonaceae
Hydrogenophilaceae
Hydrogenothermaceae
Hyphomicrobiaceae
Hyphomonadaceae
Idiomarinaceae
Intrasporangiaceae
lonesiaceae
Kineosporiaceae
Kofleriaceae
Lachnospiraceae
Lactobacillaceae
Legionellaceae
Leptospiraceae
Leptotrichiaceae
Leuconostocaceae
Listeriaceae
Methanobacteriaceae

Methanocaldococcaceae

Methanocellaceae

Methanococcaceae

Methanocorpusculaceae

Methanomicrobiaceae
Methanopyraceae
Methanosaetaceae
Methanosarcinaceae
Methanospirillaceae
Methanothermaceae
Methylacidiphilaceae
Methylobacteriaceae
Methylococcaceae
Methylophilaceae
Microbacteriaceae
Micrococcaceae
Micromonosporaceae
Moraxellaceae
Mycobacteriaceae
Mycoplasmataceae
Myxococcaceae
Nakamurellaceae
Natranaerobiaceae
MNautiliaceae
Neisseriaceae
Nitrosomonadaceae
Nitrosopumilaceae
Nitrospiraceae
MNocardiaceae
Nocardioidaceae
Nocardiopsaceae
Nostocaceae
Oceanospirillaceae
Opitutaceae
Oxalobacteraceae
Paenibacillaceae
Parachlamydiaceae
Parvularculaceae
Pasteurellaceae
Pelobacteraceae
Peptococcaceae
Peptostreptococcaceae

Phyllobacteriaceae
Picrophilaceae
Piscirickettsiaceae
Planctomycetaceae
Polyangiaceae
Porphyromonadaceae
Prevotellaceae
Prochlorococcaceae

Promicromonosporaceae

Propionibacteriaceae

Pseudoalteromonadaceae

Pseudomonadaceae
Pseudonocardiaceae
Psychromonadaceae
Puniceicoccaceae
Pyrodictiaceae
Rhizobiaceae
Rhodobacteraceae
Rhodocyclaceae
Rhodospirillaceae
Rhodothermaceae
Rickettsiaceae
Rubrobacteraceae
Ruminococcaceae
Sanguibacteraceae
Saprospiraceae
Segniliparaceae
Shewanellaceae
Simkaniaceae
Solibacteraceae
Sphaerobacteraceae
Sphingobacteriaceae
Sphingomonadaceae
Spirochaetaceae
Staphylococcaceae
Streptococcaceae
Streptomycetaceae
Streptosporangiaceae
Sulfolobaceae
Synergistaceae

Syntrophaceae
Syntrophobacteraceae
Syntrophomonadaceae
Thermaceae

Thermoanaerobacteraceae
Thermoanaerobacterales Family IIl. Incertae Sedis
Thermoanaerobacterales Family IV. Incertae Sedis

Thermococcaceae

Thermodesulfobacteriaceae

Thermodesulfobiaceae
Thermofilaceae
Thermomicrobiaceae
Thermomonosporaceae
Thermoplasmataceae
Thermoproteaceae
Thermotogaceae
Trueperaceae
Tsukamurellaceae
Veillonellaceae
Verrucomicrobiaceae
Vibrionaceae
Waddliaceae
Xanthobacteraceae
Xanthomonadaceae
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MAcaryochloris
Acetobacter
Acetohalobium
Acholeplasma
Achromobacter
Acidaminococcus
Acidianus
Acidilobus
Acidimicrobium
Acidiphilium
Acidithiobacillus
Acidobacterium
Acidothermus
Acidovorax
Aciduliprofundumms
Acinetobacter
Actinobacillus
Actinosynnerma
Aerococcus
Aeromonas
Aeropyrurm
Agepregatibacter
Agrobacterium
Akkermansia
Aldbidiferax
Aldcanivorax
Aldicycliphilus

Aldkaliphilus
Adllochromatium
Aldlteromonas
Aminobacterium
Ammonifesx
Aamycolatopsis
Aormycolicicocous
Anabaena
Anaerococcus
Anaerolinea
Anaeromyxobacter
Anaplasma
Anoxybacillus
Aguifex
Arcanobacterium
Archaeoglobus
Arcobacter
Aromatoleunm
Arthrobacter
Asticcacaulis
Atopobium
ArFroarcus
Arzorhizobium
Arospirillurm
Arzotobacter
Bacillus
Bacteroides
Bartonella

Basfia
Bdellovibrio

Beijerinckia
Beutenbergia
Bifidobacterium
Blattabacterium
Bordetella
Borrelia
Brachybacterium
Brachwspira
Bradyrhizobiurm
Brevibacillus
Brevundimonas
Brucella
Buchnera
Burkholderia
Butyrivibrio
Caldanaerobacter
Caldicellulosiruptor

Campylobacter
Candidatus Accumulibacter
Aamoebophilus
Arthromitus
MAzobacteroides
Blochmannia
Carsonella
Desulforudis
Hamiltonella
Hodgkinia
Korarchaeuwrm
Koribacter
Liberibacter
midichloria
rMoranella
Pelagibacter
Phytoplasma
Protochlamwdia
Puniceispirillum
Riesia
Solibacter
Sulcia
Candidatus Tremblaya
Candidatus Zinderia
Capnocytophaga
Carboxydothermus
Carmnobacterium
Catenulispora
Caulobacter
Cellulomonas
Cellulophaga
Cellulosilyticurm
Cellvibrio

Cenarchaeum
Chelativorans
Chitinophaga

Chlamydia
Chlamydophila
Chlorobaculum
Chlorobium

Chiloroflexus

Chloroherpeton
Chromobacterium
Chromohalobacter
Citrobacter
Clavibacter
Clostridium
Collimonas
Colwellia
Comamonas
Conexibacter
Coprothermobacter
Coraliomargarita
Coriobacterium
Corynebacteriurm
Coxiella
Croceibacter
Cronobacter
Cryptobacteriurm
Cupriawvidus
Cyanothece
Cwyclobacteriumm
Cytophaga
Dechloromonas
Deferribacter
Dehalococcoides
Dehalogenimonas
Deinococcus
Delftia

De rovibrio
Desulfarculus
Desulfatibacillurm
Desulfitobacterium
Desulfobacca
Desulfobacterium
Desulfobulbus
Desulfococcus
Desulfohalobium
Desulfomicrobium
Desulfotalea
Desulfotomaculum
Desulfovibrio
Desulfurispirillurm
Desulfurivibrio
Desulfurcobacterium
Desulfurococcus
Dichelobacter
Dickeya
Dictyvoglomus
Dinoroseobacter
Dyadobacter
Edwvwardsiella
Eggerthella
Ehrlichia
Elusimicrobium
Enterobacter
Enterococcus
Erwvwinia
Erysipelothrix
Erythrobacter
Escherichia

Ethanoligenens
Eubacterium
Exiguobacterium
Ferrimonas
Ferroglobus
Fervidobacterium
Fibrobacter
Finegoldia
Flavobacterium
Flexistipes
Fluwviicola

Gardnerella
Gemmatimonas
Geobacillus
SGeobacter
Geodermatophilus
Glaciecola
Sloeobacter
Sluconacetobacter
Sluconobacter
Sordonia

Granulibacter
Haemophilus
Hahella
Halalkalicoccus
Halanaerobium
Haliangiurm
Haliscomenobacter
Haloarcula
Halobacterium
Haloferax
Halogeometricum
Halomicrobium
Halomonas
Halopiger
Haloguadratum
Halorhabdus
Halorhodospira
Halorubrum
Haloterrigena
Halothermothrix
Halothiobacillus

obacterium
Herbaspirillumm
Herminiimonas
Herpetosiphon
Hippea

Hirschia
Histophilus
Hydrogenobacter
Hydrogenobaculum
Hyperthermmus
Hyphomicrobiurmm

Hyphomonas
Idiomarina
Ignicoccus
Ignisphaera
wvobacter
Intrasporangium
Isoptericola
Isosphaera
Jannaschia
Janthinobacteriumm
Jonesia

Kangiella
Ketogulonicigeniurm
Kineocococus
Klebsiella
Kocuria
Kosmotoga
Kribbella
Krokinobacter
Kyrpidia
Kytococcus

Lactococcus
Laribacter
Lawwsonia
Leadbetterella
Legionella
Leifsonia
Leptospira
Leptothrix
Leptotrichia
Leuconostoc
Listeria

Listonella
Lysinibacillus
Macrococcus
Magnetococcus
Magnetospirillurm
rMahella
MMaribacter
MMaricaulis
MMarinithermus
rMMarinobacter
Marinomonas
Marivirga
Meiothermus
MMelissocococcus
Mesoplasma
resorhizobium
Metallosphaera
rethanobacterium
rethanobrevibacter
rMethanocaldococcus
rMethanocella
rMethanococcoides
rMMethanococcus

Methanocorpusculumm

rMethanoculleus
rMethanohalobium

Methanohalophilus
Methanoplanus
Methanopyrus
MMethanoregula
Methanosaeta
Methanosalsum
MMethanosarcina
rMethanosphaera
MMethanosphaerula
MMethanospirillum

rMethanothermobacter
Methanothermococcus

Methanothermus
rMethanotorris
MMethylacidiphilurm
MMethylibiurm
rMethylobacillus
Methylobacterium
rMethylocella
rMethylococcus
Methylomonas
rMethylotenera
Methylovorus
Microbacterium
Micrococcus
Microcystis
Microlunatus
Micromonospora
rMobiluncus
rMoorell
MMoraxella
MMuricauda
Mycobacteriurm
Mycoplasma
MyxoCcoCcCcus
MNakamurella
MNanoarchaesum
MNatranaerobius
MNatrialba
Matronomonas
MNautilia
Meisseria
MNeorickettsia
MNitratifractor
Nitratiruptor
MNitrobacter
Mitrosococcus
Mitrosomonas
MNitrosopumilus
MNitrosospira
MNitrospira
MNocardia
MNocardicides
MNocardiopsis
Mostoc
MNovosphingobium
Oceanithermus
Oceanobacillus
Ochrobactrum
Odoribacter
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Oenococcus
Oligotropha
Qlsenella
Opitutus
Orientia

Paenibacillus
Paludibacter
Pantoea

Parabacteroides
Parachlamydia

Paracoccus

Parvibaculum
Parvularcula
Pasteurella
Pectobacterium
Pediococcus
Pedobacter
Pelobacter
Pelodictyon
Pelotomaculum
Persephonella
Petrotoga
Phenylobacterium
Photobacterium
Photorhabdus
Picrophilus
Pirellula
Planctomyces
Polaromonas
Polynucleobacter
Porphyromonas
Prevotella
Prochlorococcus

Propionibacterium

Prosthecochloris
Proteus
Pseudoalteromonas
Pseudomonas
Pseudonocardia

Pseudoxanthomonas

Psychrobacter
Psychromonas

Pusillimonas
Pyrobaculum

Pyrococcus

Rahnella
Ralstonia
Ramlibacter
Renibacterium
Rhizobium
Rhodobacter
Rhodococcus
Rhodomicrobium
Rhodopirellula

Rhodopseudomonas

Rhodospirillum
Rhodothermus
Rickettsia
Riemerella
Robiginitalea
Roseiflexus
Roseobacter
Rothia
Rubrobacter
Ruegeria
Ruminococcus
Runella

Saccharomonospora

Saccharophagus
Saccharopolyspora
Salinibacter
Salinispora
Salmonella

Sanguibacter
Sebaldella
Segniliparus

Selenomonas
Serratia

Shewanella

Shigella
Sideroxydans
Simkania
Sinorhizobium
Slackia

Sodalis
Sorangium
Sphaerobacter
Sphaerochaeta
Sphingobacterium
Sphingobium
Sphingomonas
Sphingopyxis
Spirochaeta
Spirosoma
Stackebrandtia
Staphylococcus
Staphylothermus
Starkeya
Stenotrophomonas
Stigmatella
Streptobacillus

Streptococcus

Streptomyces
Streptosporangium
Sulfobacillus
Sulfolobus
Sulfuricurvum

Sulfurihydrogenibium
Sulfurimonas
Sulfurospirillum

Sulfurovum
Symbiobacterium

Synechococcus

Synechocystis
Syntrophobacter
Syntrophobotulus
Syntrophomonas
Syntrophothermus
Syntrophus
Tavylorella
Tepidanaerobacter
Teredinibacter
Terriglobus
Thauera
Thermaerobacter
Thermanaerovibrio
Thermincola
Thermoanaerobacter

Thermoanaerobacterium

Thermobaculum
Thermobifida
Thermobispora
Thermococcus
Thermocrinis
Thermodesulfatator

Thermodesulfobium
Thermodesulfovibrio
Thermofilum
Thermomicrobium
Thermomonospora

Thermoplasma
Thermoproteus
Thermosediminibacter

Thermosipho
Thermosphaera

Thermosynechococcus

Thermotoga
Thermovibrio
Thermus
Thioalkalimicrobium
Thioalkalivibrio
Thiobacillus
Thiomicrospira
Thiomonas
Tolumonas
Treponema
Trichodesmium
Trichormus
Tropheryma
Truepera
Tsukamurella
Ureaplasma
Variovorax
Veillonella
Verminephrobacter
Verrucosispora
Vibrio
Vulcanisaeta

Thermodesulfobacterium Waddlia

Weeksella
Woeissella
wWigglesworthia
Wolbachia
Wolinella

Xanthobacter
Xanthomonas
Xenorhabdus

Xylanimonas
Kylella
Yersinia
Zobellia
Zunongwangia
Zymomonas
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ium] sticklandii
Acaryochloris marina
Acetobacter pasteurianus
Acetohalobium arabaticum
Acholeplasma laidlaw
Achromobacter xylosoxidans

Acidaminococcus fermentans

Acidianus hospitalis
Acidilobus saccharovorans
Acidimicrobium ferrcoxidans
Acidiphilium cryptum
Acidiphi m multivorum
Acidithiobacillus caldus

Aci bacillus ferrivorans
Acidit! bacillus ferrooxidans
Acidobacterium capsulatum
Acidobacterium sp.
Acidothermus cellulolyticus
Acidovorax avenae
Acidovorax citrulli
Acidovorax ebreus
Acidovorax sp.
Aciduliprofundum boonei
Acinetobacter bauman
Acinetobacter oleivorans
Acinetobacter sp.

Actinobacillus pleuropneumoniae
Actinobacillus succinogenes
Actinosynnema mirum
Aerococcus urinae

Aeromonas hydrophila
Aeromonas salmonicida

Aeromonas veron
Aeropyrum pernix
Aggregatibacter
actinomycetemcomitans
Aggregatibacter aphrophilus
Agrobacterium sp.
Agrobacterium tumefaciens
Agrobacterium vitis
Akkermansia muciniphila

All erax ferrireducens
Alcanivorax borkumensis
Alicycliphilus denitrificans
Alicyclobacillus acidocaldarius
fischeri
salmonicida
imnicola ehrlichii
Alkaliphilus metalliredigens
Alkaliphilus oremlandii
Allochromatium vinosum
Alteromonas macleodii
Alteromonas sp.
Aminobacterium colombiense
Ammonifex degensii
Ampycolatopsis mediterranei
Amycolicicoccus subflavus

Anabaena variabilis

Anaerococcus prevotii

Anaerolinea thermophila
Anaeromyxobacter dehalogenans
Anaeromyxobacter sp.
Anaplasma centrale
Anaplasma marginale
Anaplasma phagocytop
Anoxybacillus flavithermus
Aquifex aeolicus

um

Arcanobacterium haemolyticum

Archaeoglobus fulgidus
Archaeoglobus profundus
Archaeoglobus veneficus
Arcobacter butzleri
Arcobacter nitros
Aromatoleum aromaticum
Arthrobacter arilaitensis
Arthrobacter aurescens
Arthrobacter chlorophenolicus
Arthrobacter phenanthrenivorans
Arthrobacter sp.

B obacterium um
Bifidobacterium dentium
Bifidobacterium longum
Blattabacterium sp.
Bordetella avium
Bordetella bronchiseptica
Bordetella parapertussis
Bordetella pertussis

Bordetella petrii

Borrelia afzelii

Borrelia bavariensis

Borrelia recurrentis
Borrelia turicatae
Brachybacterium faecium
Brachyspira hyodysenteriae
Brachyspira murdochii

Aster yellows witches'-broom phytoplasma" Brachyspira pilosicoli

Asticcacaulis excentricus
Atopobium parvulum
Azoarcus sp.
Azorhizobium caulinodans
Azospirillum sp.
Azotobacter vinelandii
Bacillus amyloliquefaciens
Bacillus anthracis

Bacillus atrophaeus
Bacillus cellulosilyticus
Bacillus cereus

Bacillus clausii
Bacillus coagulans
Bacillus cytotoxicus
Bacillus halodurans

Bacillus licheniformis

Bacillus megaterium
Bacillus pseudofirmus
Bacillus pumilus

Bacillus selenitireducens

Bacillus thuringiensis

Bacillus weihenstephanensis
Bacteroides fragilis
Bacteroides helcogenes
Bactercides salanitronis
Bacteroides thetaiotaomicron
Bacteroides vulgatus
Bartonella bacilliformis
Bartonella clarridgeiae
Bartonella graham!
Bartonella henselae
Bartonella quintana
Bartonella tribocorum
Baumannia cicadellinicola
Bdellovibrio bacteriovorus
Beijerinckia indica

Beutenbergia cavernae

Bifidobacterium adolescentis

Bradyrhizobium japonicum
Bradyrhizobium sp.
Brevibacillus brevis
Brevundimonas subvibrioides
Brucella abortus

Brucella canis

Brucella melitensis
Brucella microti

Brucella ovis

Brucella pinnipedialis
Brucella suis

Buchnera aphidicola
Burkholderia ambifaria
Burkholderia cenocepacia
Burkholderia gladioli

Burkholderia glumae

Burkholderia mallei

Burkholderia multivorans
Burkholderia phymatum
Burkholderia phytofirmans
Burkholderia pseudomallei
Burkholderia rhizoxinica
Burkholderia sp.

Burkholderia thailandensis
Burkholderia vietnamiensis
Burkholderia xenovorans
Caldanaerobacter subterraneus
Caldicellulosiruptor bescii
Caldicellulosiruptor hydrothermalis
Caldicellulosiruptor kristjanssoni
Caldicellulosiruptor kronotskyen
Caldicellulosiruptor lactoaceticus
Caldicellulosiruptor obsidiansis
Caldicellulosiruptor owensensis
Caldicellulosiruptor saccharolyticus
Calditerrivibrio nitroreducens
Caldivirga magquilingensis
Calyptogena okutanii thioautotropl
symbiont

Campylobacter concisus

Campylobacter curvus
Campylobacter fetus

Campylobacter hominis

Campylobacter jejuni

Campylobacter lari

Candidatus Accumulibacter phosphatis
Candidatus Amoebophilus asiaticus
Candidatus Arthromitus sp. SFB-mouse
Candidatus Azobacteroides
pseudotrichonymphae

Candidatus Blochmannia pennsylvanicus
Candidatus Blochmannia vafer
Candidatus Carsonella ruddii

Candidatus Desulforudis audaxviator
Candidatus Hamiltonella defensa
Candidatus Hodgkinia cicadicola
Candidatus Korarchaeum cryptofilum
Candidatus Koribacter versatilis
Candidatus Liberibacter asiaticus
Candidatus Liberibacter solanacearum
Candidatus Midichloria mitochondrii
Candidatus Moranella endo
Candidatus Nitrospira defluv
Candidatus Pelagibacter ubique
Candidatus Protochlamydia amoebophila
Candidatus Puniceispirillum marinum
Candidatus Riesia pediculicola
Candidatus Ruthia magni
Candidatus Solibacter usitatus
Candidatus Sulcia muelleri

Candidatus Tremblaya princeps
Candidatus Zinderia insecticola
Capnocytophaga canimorsus
Capnocytophaga ochracea
Carboxydothermus hydrogenoformans
Carnobacterium sp.

Catenulispora acidiphila

Caulobacter segnis

Caulobacter sp.
Caulobacter vibrioides
Cellulomonas
Cellulomonas flavigena
Cellulophaga algicola
Cellulophaga lytica
Cellvibrio japonicus
Cenarchaeum symbiosum
Chitinophaga pinensis
Chlamydia muridarum
Chlamydia pecorum
Chlamydia pneumoniae
Chlamydia psittaci
Chlamydia trachomatis
Chlamydophila abortus
Chlamydophila caviae
Chlamydophila felis
Chlorobaculum parvum
Chlorobaculum tepidum
Chlorobium chlorochroma
Chlorobium limicola

Chlorobium phaecbacteroides

Chlorobium phaeovibricides

Chloroflexus aggregans
Chloroflexus aurantiacus
Chloroflexus sp.
Chloroherpeton thalassium
Chromobacterium violaceum
Chromohalobacter salexigens
Citrobacter koseri
Citrobacter rodentium

Clavibacter michiganensis

Clostridiales genomosp. BVAB3
Clost m acetobutylicum
Clost ij
Clostridium botulinum
Clost m cellulolyticum
Clostridium cellulovorans
Clost i

m phytofermentans
m proteocclasticum
ium saccharolyticum

Clostridium tetani

Clostri m thermocellum
Collimonas fungivorans
Colwellia psychrerythraea
Comamonas testosteroni
Conexibacter woesei
Coprothermobacter proteol
Coraliomargarita akajimensis
Coriobacterium glomerans
Corynebacterium aurimucosum
Corynebacterium diphtheriae
Corynebacterium efficiens

Corynebacterium glutamicum

Corynebacterium jeikeium
Corynebacterium kroppenstedtii
Corynebacterium pseudotuberculosis
Corynebacterium resistens
Corynebacterium ulcerans
Corynebacterium urealyticum
Corynebacterium variabile

Coxiella burnetii

Croceibacter atlanticus

Cronobacter sakaza
Cronobacter turicensis
Cryptobacterium curtum
us metallidurans
Cupriavidus necator

wvidus pinatubonensis

Cupriavidus taiwanensis
Cyanobacterium UCYN-A
Cyanothece sp.
Cyclobacterium marinum

Cytophaga hutchinson
Dechloromonas aromatica
Deferribacter desulfuricans

Dehalococcoides ethenogenes

Dehalococcoides sp.
Dehalogenimonas lykanthroporepellens
Deinococcus deserti
Deinococcus geothermalis
Deinococcus maricopensis
Deinococcus proteolyticus
Deinococcus radiodurans
Delftia acidovorans
Delftia sp.

Denitrovibrio acetiphilus
Desulfarculus baarsii

Desulfatibacillum alkenivorans
Desulfitobacterium hafniense
Desulfobacca acetoxidans
Desulfobacterium autotrophicum
Desulfobulbus propionicus
Desulfococcus cleovorans
Desulfohalobium retbaense

Desulformicrobium baculatum
Desulfotalea psychrophila
Desulfotomaculum acetoxidans
Desulfotomaculum carboxydivorans
Desulfotomaculum kuznetsovii
Desulfotomaculum reducens
Desulfotomaculum ruminis
Desulfovibrio aespoeensis

Desulfo rio alaskensis

Desulfovibrio desulfuricans

Desulfovibrio magneticus

Desulfovibrio salexigens

Desulfo rio vulgaris

Desulfurispirillum indicum

Desulfuri rio alkaliphilus
Desulfurobacterium thermolithotrophum
Desulfurococcus kamchatkensis
Desulfurococcus mucosus

Dichelobacter nodosus

Dickeya dadan
Dickeya zeae
Dictyoglomus thermophilum
Dictyoglomus turgidum
Dinoroseobacter shibae
Dyadobacter fermentans
Edwardsiella ictaluri
Edwardsiella tarda
Eggerthella lenta

Eggerthella sp.

Ehrlichia cani
Ehrlichia chaffeensis

Ehrlichia ruminantium

Elusimicrobium minutum
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Enterobacter aerogenes
Entercobacter asburiae
Enterobacter cloacae
Enterobacter sp.
Enterococcus faecalis

Erwinia tasmaniensis
Erysipelothrix rhusiopathiae
Erythrobacter litoralis
Escherichia coli

Ethanoligenens harbinense
Eubacterium eligens
Eubacterium limosum
Eubacterium rectale
Exiguobacterium sibiricum
Exiguobacterium sp.
Ferrimonas balearica
Ferroglobus placidus
Fervidobacterium nodosum
Fibrobacter succinogenes
Finegoldia magna
Flavobacteriaceae bacterium
Flavobacterium johnsoniae
Flavobacterium psychrophilum
Flexistipes sinusarabici
Fluviicola taffensis

Francisella novicida

Francisella philomiragia
Francisella sp.

Francisella tularensis

Frankia alni

sp.

symbiont of Datisca glomerata
Fusobacterium nucleatum

Gallibacterium anatis
Gallionella capsiferriformans
Gamma proteobacterium
Gardnerella vaginalis
Gemmatimonas aurantiaca
Geobacillus kaustophilus

Geobacillus sp.
Geobacillus thermodenitr

ans

Geobacillus thermoglucosidasius
Geobacter bemidjiensis
Geobacter lovleyi

Geobacter metallireducens
Geobacter sp.

Geobacter sulfurreducens

Geodermatophilus obscurus
Glaciecola sp.

Gloeobacter violaceus
Gluconacetobacter diazotrophi
Gluconobacter oxydans

Gramella forseti
acter bethesdensis

Haemophilus ducreyi
Haemophilus influenzae
Haemophilus parainfluenzae
Haemophilus parasuis

Hahella chejuensis

Halalkalicoccus jeotgali
Halanaerobium hydrogeniformans
Haliangium ochraceum
Haliscomenobacter hydrossis
Haloarcula hispanica

Haloarcula marismortui
Halobacterium salinarum
Haloferax volcal
Halogeometricum borinquense
Halomicrobium mukohataei
Halomonas elongata

Halopiger xanaduensis
Haloguadratum walsbyi
Halorhabdus utahensis
Halorhodospira halop
Halorubrum lacusprofundi
Haloterrigena turkme a
Halothermothrix oren
Halothiobacillus neapolitanus
obacter acinonychis

a

obacter felis
obacter hepaticus
Helicobacter mustelae
Helicobacter pylori
Heliobacterium modesticaldum

monas arsenicoxydans
Herpetosiphon aurantiacus
Hippea ma
Hirschia baltica

Histophilus somni
Hydrogenobacter thermophilus
Hydrogenobaculum sp.

Hyperthermus butylicus

Hyphomicrobium denitri
Hyphomicrobium sp.
Hyphomonas neptunium
Idiomarina loihien
lgnicoccus hospitalis
Ignisphaera aggregans
Ilyobacter polytropus
Intrasporangium calvum
Isoptericola variabl
Isosphaera pallida
Jannaschia sp.
Janthinobacterium sp.
Jonesia denitrificans
Kangiella koreensis
Ketogulonicigenium vulgare
Kineococcus radiotolerans
Klebsiella pneumoniae
Klebsiella variicola

Kocuria rhizophila
Kosmotoga olearia

Kribbella flavida
Krokinobacter sp.
Kyrpidia tusciae
Kytococcus sedentarius
Lacinutrix sp.
Lactobacillus acidophilus
Lactobacillus amylovorus
Lactobacillus brevis
Lactobacillus buchneri
Lactobacillus casei
Lactobacillus crispatus
Lactobacillus delbrueckii
Lactobacillus fermentum
Lactobacillus gasseri
Lactobacillus helveticus
Lactobacillus johnsonii
Lactobacillus kefiranofaciens
Lactobacillus plantarum
Lactobacillus reuteri
Lactobacillus rhamnosus
Lactobacillus sakei
Lactobacillus salivarius
Lactococcus lactis
Laribacter hongkongensis
Lawsonia intracellularis
Leadbetterella byssophila
Legionella longbeachae
Legionella pneumop
Leifsonia xyli

a biflexa
a borgpetersenii

Leptotrichia buccalis
Leuconostoc citreum

Leuconostoc gasicomitatum
Leuconostoc kimchi

Leuconostoc mesenteroides
Leuconostoc sp.

Listeria innocua

Listeria monocytogenes
Listeria seeligeri

Listeria welshimeri
Listonella anguillarum
Lysinil llus sphae

iba us
Macrococcus caseolyticus
Magnetococcus sp.
Magnetospirillum magneticum
Mahella australiensis
Mannheimia succiniciproducens
Maribacter sp.

Maricaulis maris
Marinithermus hydrothermalis
Marinobacter hydrocarbonoclasticus
Marinomonas mediterranea
Marinomonas posidonica
Marinomonas sp.

Marivirga tractuosa
Meiothermus ruber
Meiothermus silvanus

Melissococcus plutonius
Mesoplasma florum
Mesorhizobium ciceri
Mesorhizobium loti
Mesorhizobium opportunistum
Mesorhizobium sp.
Metallosphaera cuprina
Metallosphaera sedula
Methanobacterium sp.
Methanobrevibacter ruminantium
Methanobrevibacter smithii
Methanocaldococcus fervens
Methanocaldococcus infernus
Methanocaldococcus jannaschii
Methanocaldococcus sp.
Methanocaldococcus vulcanius
Methanocella paludicola
Methanococcoides burtonii
Methanococcus aeolicus
Methanococcus ma

alu

Methanococcus vanniel
Methanococcus voltae
Methanocorpusculum labreanum
Methanoculleus marisnigri
Methanohalobium evestigatum
Methanohalophilus mah
Methanoplanus petrolearius
Methanopyrus kandle
Methanoregula boonei
Methanosaeta conci
Methanosaeta thermophila
Methanosalsum zh ae
Methanosarcina acetivorans
Methanosarcina barkeri
Methanosarcina mazei
Methanosphaera stadtmanae
Methanosphaerula palustris
Methanospirillum hungat:
Methanothermobacter marburgensis
Methanothermobacter
thermautotrophicus
Methanothermococcus okinawensis
Methanothermus fervidus
Methanotorris igneus

iphilum infernorum

m petroleiphilum
Methylobacillus flagellatus
Methylobacterium chloromethanicum
Methylobacterium extorquens
Methylobacterium nodulans
Methylobacterium populi
Methylobacterium radiotolerans
Methylobacterium sp.

Methylocella silvestris

Methylococcus capsulatus
Methylomonas methanica
Methylotenera mobilis
Methylotenera versat
Methylovorus sp.
Microbacterium testaceum
Micrococcus luteus

Microcystis aeruginosa
Micrelunatus phosphovorus
Micromonospora aurantiaca
Micromonospora sp.

i

Mobiluncus curti

Moorella thermoacetica
Moraxella catarrhalis
Mouricauda ruestringensis
Mycobacterium abscessus
Mycobacterium africanum
Mycobacterium avium
Mycobacterium bovis
Mycobacterium canet
Mycobacterium gilvum
Mycobacterium leprae
Mycobacterium marinum
Mycobacterium smegmat
Mycobacterium sp.
Mycobacterium tuberculosis
Mycobacterium ulcerans
Mycobacterium vanbaalenii
Mycoplasma agalactiae
Mycoplasma arthri is
Mycoplasma bovis
Mycoplasma capricolum
Mycoplasma conjunctivae
Mycoplasma crocodyli
Mycoplasma fermentans
Mycoplasma gallisepticum

Mycoplasma hominis
Mycoplasma hyopneumoniae
Mycoplasma hyorhinis

Mycoplasma leach|
Mycoplasma mobile
Mycoplasma mycoides
Mycoplasma penetrans
Mycoplasma pneumoniae

Mycoplasma pulmonis

Mycoplasma putrefaciens
Mycoplasma suis
Mycoplasma synoviae
Myxococcus fulvus
Myxococcus xanthus
Nakamurella multipartita
Nanoarchaeum equitans

Natranaerobius thermophilus

Natrialba maga
Natronomonas pharaonis
Nautilia profundicola
Neisseria gonorrhoeae
MNeisseria lactamica
Neisseria meningitidis
MNeorickett i
Neorickettsia sennetsu
Nitratifractor salsuginis
Nitratiruptor sp.
Nitrobacter hamburgensis
Nitrobacter winogradskyi

Nitrosococcus halophilus
Nitrosococcus oceani
Nitrosococcus watsonii
Nitrosomonas europaea
Nitrosomonas eutropha
Nitrosomonas sp.
Nitrosopumilus maritimus
Nitrosospira multiformis
MNocardia farcinica
MNocardicides sp.
MNocardiopsis dassonvillei
MNostoc punctiforme

MNostoc sp.
Novosphingobium aromaticivorans
Novosphingobium sp.
Oceanithermus profundus
Oceanobacillus iheyensis
Ochrobactrum anthropi
Odoribacter splanchnicus
Oenococcus oeni
Oligotropha carboxidovorans
Olsenella uli

n yellows phytoplasma
Opitutus terrae

Orientia tsutsugamushi
Paenibacillus mucilaginosus

Paludibacter propionicigenes
Pantoea ananatis

Pantoea sp.

Pantoea vagans
Parabacteroides distasonis
Parachlamydia acanthamoebae
Paracoccus de ans

Parvibaculum lavamentivorans
Parvularcula bermudensis
Pasteurella multocida
Pectobacterium atrosepticum

Pectobacterium carotovorum

Pectobacterium wasabiae
Pediococcus pentosaceus
Pedobacter heparinus
Pedobacter saltans

Pelobacter carbinolicus
Pelobacter propionicus
Pelodictyon luteolum
Pelodictyon phaeoclathratiforme
Pelotomaculum thermopropionicum
Persephonella marina

Petrotoga mobilis
Phenylobacterium zucineum
Photobacterium profundum
Photorhabdus asymbiotica
Photorhabdus luminescens
Picrophilus torridus

Pirellula staleyi

Planctomyces brasiliensis
Planctomyces limnophilus
Polaromonas naphthalenivorans
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Polaromonas sp.
Polymorphum gilvum
Polynucleocbacter necessa s
Porphyromonas asaccharolytica
Porphyromonas gingiva
Prevotella denti
Prevotella melaninogenica
Prevotella ruminicola
Prochlorococcus marinus
Propionibacterium acnes
Propionibacterium freudenreichii
Prosthecochlo aestuar;
Proteus mirabi

is
Pseudoalteromonas atlantica
Pseudoalteromonas haloplank
Pseudoalteromonas sp.
Pseudomonas aeruginosa
Pseudomonas brassicacearum
Pseudomonas entomophila
Pseudomonas fluorescens
Pseudomonas fulva
Pseudomonas mendocina
Pseudomonas putida
Pseudomonas savastanoi
Pseudomonas stutzeri
Pseudomonas sy gae
Pseudomonas syringae group
genomosp. 3

Pseudonocardia dioxanivorans
Pseudoxanthomonas suwonensis
Psychrobacter arcticus
Psychrobacter cryohalolentis
Psychrobacter sp.

Psychromonas ingrahamii

Pusillimonas sp.
Pyrobaculum aerop

um

Pyrobaculum arsenaticum

Pyrobaculum calidifontis

Pyrobaculum islandi
Pyrococcus abyssi
Pyrococcus furiosus
Pyrococcus horikoshii
Pyrococcus sp.

Pyrococcus yayanosii
Rahnella sp.

Ralsto pickettii

Ralstonia solanacearum
Ramlibacter tataouinensis
Renibacterium salmoninarum
Rhizobium etli

Rhizobium leguminosarum
Rhodobacter capsulatus
Rhodobacter sphaeroides
Rhodococcus equi
Rhodococcus erythropo
Rhodococcus jostii
Rhodococcus opacus
Rhodomicrobium vannie
Rhodopirellula baltica
Rhodopseudomonas palustris
Rhodosp

um

Rhodospirillum rubrum
Rhodothermus marinus
kett africae
Rickettsia akari

bel

Robiginitalea bi
lexus castenholzii
Roseiflexus sp.

Roseobacter denit

Rubrobacter xylanophilus
Ruege pomeroyi
Ruegeria sp.
Ruminococcus albus

Runella slithyformis

Saccharomonospora viridis
Saccharophagus degradans
Saccharopolyspora erythraea
acter ruber

pora arenicola

ispora tropica

Salmone
Salmone

la bongori
la enterica

Sanguibacter keddieii

Sebaldella termitidis

Seg arus rotundus
Selenomonas sputigena
Serratia plymuthica
Serratia proteamaculans
Serratia sp.

Shewanella amazonensis
Shewanella
Shewanella
Shewanella
Shewanella
Shewanella
Shewanella oneidensis
Shewanella pealeana
Shewanella piezotolerans
Shewanella putrefaciens
Shewanella sediminis
Shewanella sp.
Shewanella violacea
Shewanella woodyi
Shigella boyd
Shigella dysenteriae
Shigella flexneri
Shigella sonnei

Sideroxydans lithotrophicus
simkania negevensis

obium fre
Sinorhizobium medicae
Sinorhizobium meliloti

Slackia heliotrinireducens

sodalis glossinidius

Sorangium cellulosum
Sphaerobacter thermophilus
Sphaerochaeta globus
Sphingobacterium sp.
sphingobium chlorophenolicum
sSphingobium japonicum
Sphingomonas witticl
Sphingopyxis alaskensis
Spirochaeta caldaria
Spirochaeta coccoides
Spirochaeta smaragdinae
Spirochaeta thermop
Spirosoma linguale
Stackebrandtia nassauensis
Staphylococcus aureus
Staphylococcus carnosus
Staphylococcus epidermidis
Staphylococcus haemolyticus
Staphylococcus lugdunensis

Staphylococcus pseudintermedius

Staphylococcus saprophyticus
Staphylothermus hellenicus
Staphylothermus marinus
Starkeya nowvella
Stenotrophomonas maltophilia

Stigmatella aurantiaca

Streptobacillus moniliformis
Streptococcus agalactiae

Streptococcus dysgalactiae

Streptococcus equi

Streptococcus gallolyticus
Streptococcus gordonii
Streptococcus mitis
Streptococcus mutans
Streptococcus oralis
Streptococcus parasanguinis
Streptococcus parauberis
Streptococcus pasteurianus
Streptococcus pneumoniae
Streptococcus pseudopneumoniae
Streptococcus pyogenes
Streptococcus saliva =
Streptococcus sanguinis
Streptococcus suis

Streptococcus thermophilus
Streptococcus uberis
Streptomyces avermit
Streptomyces coelicol
Streptomyces griseus
Streptomyces scabiei
Streptomyces sp.
Streptomyces violaceusniger
Streptosporangium roseum

Sulfobacillus acidophilus
Sulfolobus acidocaldarius
Sulfolobus islandicus
Sulfolobus solfataricus
Sulfolobus tokoda
Sulfuricurvum kujiense
sulfurihydrogenibium azorense
Sulfurihydrogenibium sp.
Sulfurimonas autotrophica
Sulfurimonas denitrificans
sulfurospirillum deleyianum
sulfurovum sp.
Symbiobacterium thermophilum
Synechococcus elongatus
Synechococcus sp.
Synechocystis sp.
Syntrophobacter fumaroxidans
Syntrophobotulus glycolicus
Syntrophomonaswolfei
Syntrophothermus lipocalidus
Syntrophus aci
Taylorella equi
Tepidanaerobacter sp.
Teredinibacter turnerae
Terriglobus saanensis
Thauera sp.

Thermaerobacter marianensis

Thermanaerovibrio acidaminovorans

Thermincola potens
Thermoanaerobacter brockii
Thermoanaerobacter italicus
Thermoanaerobacter mathran
Thermoanaerobacter
pseudethanolicus
Thermoanaerobacter sp.
Thermoanaerobacter wiegel
Thermoanaerobacterium
thermosaccharolyticum
Thermoanaerobacterium
xylanolyticum
Thermobaculum terrenum
Thermobifida fusca
Thermobispora bispora
Thermococcus barophilus
Thermococcus gammatolerans
Thermococcus kodakarensis
Thermococcus onnurineus
Thermococcus sibiricus
Thermococcus sp.

Thermocrinis albus
Thermodesulfatator indicus
Thermodesulfobacterium sp.
Thermodesulfobium narugense
Thermodesulfovibrio yellowstonii
Thermofilum pendens
Thermomicrobium roseum
Thermomonospora curvata
Thermoplasma acidophilum
Thermoplasma volcanium
Thermoproteus neutrophilus
Thermoproteus uzoniensis
Thermosediminibacter oceani
Thermosipho africanus

Thermosipho melanesiensis
Thermosphaera aggregans
Thermosynechococcus elongatus
Thermotoga lettingae
Thermotoga maritima
Thermotoga naphthophila
Thermotoga neapolitana
Thermotoga petrophila
Thermotoga sp.

Thermotoga thermarum
Thermovibrio ammonificans
Thermus scotoductus
Thermus thermophilus
Thioalkalimicrobium cyclicum

sp.
ibrio sulfidophilus
us denitrificans
Thiomicrospira crunogena
Thiomonas intermedia
Tolumonas auensis
Treponema azotonutricium
Treponema brennaborense
Treponema denticola
Treponema pallidum
Treponema paraluiscuniculi
Treponema primitia

Treponema succinifaciens

Trichodesmium erythracsum
Trichormus azollae

Truepera radiovictrix
Tsukamurella paurometabola

Xanthomonas citri
Xanthomonas euvesicatoria
Xanthomonas oryzae
Xenorhabdus bovienii
Henorhabdus nematophila
Xylanimonas cellulosilytica
Xylella fastidiosa

Yers a enterocolitica
Yersinia pestis

Yersinia pseudotuberculosis
Zobellia galactanivorans
Zunongwangia profunda
Zymomonas mobilis

Uncultured methanogenic archaeon RC-1

uncultured Termite group 1 bacterium

Ureaplasma parvum

Ureaplasma urealyticum

wariovorax paradoxus

WVeillonella parvula
wverminephrobacter eiseniae
Verrucosispora maris
Wibrio cholerae

Vibrio harveyi

Vibrio parahaemolyticus
Vibrio sp.

Vibrio splendidus

Vibrio vulnificus

Wulca aeta distributa
VWulcanisaeta moutnovskia
Waddlia chondrophila
weeksella virosa
Weissella koreensis
Wigglesworthia glossinidia

Wolbachia endosymbiont of Brugia malayi
Wolbachia endosymbiont of Culex quinquefasciatus
Wolbachia endosymbiont of Drosophila melanogaster

Wolbachia sp.

Wolinella succinogenes
Xanthobacter autotrophicus
Xanthomonas albilineans
Xanthomonas campestris
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Kingdom Phylum Class Order Family Genus Species
Metazoa Arthropoda Tremellomycetes Mamiellales Saccharomycetaceae Filobasidiella Kluyveromyces thermotolerans
Fungi Microsporidia Liliopsida Cryptomonadales Cryptomonadaceae Magnaporthe Caenorhabditis briggsae
viridiplantae Apicomplexa Schizosaccharomycetes Rhabditida Geminigeraceae Zygosaccharomyces Candida albicans
MNematoda Mamiellophyceae Pyrenomonadales Phaeodactylaceae Yarrowia Scheffersomyces stipitis
Ascomycota Chromadorea Schizosaccharomycetales Poaceae Arabidopsis Encephalitozoon cuniculi
Basidiomycota Oligohymenophorea Poales Cyanophoraceae Cyanophora Trypanosoma brucei

Chlorophyta
Bacillariophyta
Streptophyta

Cryptophyta
Saccharomycetes
Glaucocystophyceae
Coscinodiscophyceae
Bacillariophyceae
Insecta
Aconoidasida

Sordariomycetes

Haemosporida
Diptera
Saccharomycetales
Peniculida
Magnaporthales
MNaviculales
Tremellales

Kinetoplastida
Brassicales

Parameciidae
Brassicaceae
Babesiidae
Magnaporthaceae
Trypanosomatidae

Debaryomycetaceae

Dipodascaceae
Thalassiosiraceae
Tremellaceae
Drosophilidae
Hemiselmidaceae
Rhabditidae

Theileriidae

Unikaryonidae
Schizosaccharomycetaceae

Plasmodium

Oryza
Caenorhabditis
Cryptomonas
Schizosaccharomyces

Paramecium

Thalassiosira
Candida
Guillardia
Kluyveromyces
Theileria
Debaryomyces
Eremothecium
Micromonas
Babesia
Hemiselmis
Trypanosoma
Phaeodactylum
Bigelowiella
Lachancea
Drosophila
Makaseomyces
Encephalitozoon
Saccharomyces
Ostreococcus
Komagataella
Scheffersomyces

Plasmodium knowlesi
Candida dubliniensis
Theileria parva

Candida glabrata
Thalassiosira pseudonana

Phaeodactylum tricornutum

Cryptococcus neoformans
Guillardia theta
Leishmania major
Plasmodium falciparum
Debaryomyces hansenii
Cryptomonas paramecium
Cryptococcus gattii
Eremothecium gossypii
Magnaporthe oryzae
Caenorhabditis elegans
Komagataella pastoris
Paramecium tetraurelia
Hemiselmis andersenii
Ostreococcus ‘lucimarinus’
Zygosaccharomyces rouxii
Yarrowia lipolytica

Babesia bovis

Cyanophora paradoxa
Encephalitozoon intestinalis
Bigelowiella natans
Schizosaccharomyces pombe
Oryza sativa

Micromonas sp. RCC299
Arabidopsis thaliana
Kluywveromyces lactis
Saccharomyces cerevisiae
Leishmania infantum
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Bacteroides fragilis NCTC 2343
Bacteroides fragilis YCH46

Bacteroides helcogenes P 36-108
Bacteroides salanitronis DSM 18170
Bacteroides thetaiotaomicron VPI-5482
Bacteroides vulgatus ATCC 8482
Prevotella denticola FO289

Prevotella melaninogenica ATCC 25845
chromosome chromosome |

Prevotella ruminicola 23 chromosome
Parabacteroides distasonis ATCC 8503
Lactobacillus delbrueckii 2038
Lactobacillus fermentum IFO 3956

Lactococcus garvieae Lg2
Lactococcus lactis subsp. lactis KF147

Streptococcus gallolyticus BAA-2069

Streptococcus salivarius CCHSS3
Escherichia coli 536

Escherichia coli APEC O1

Escherichia coli NA114

Escherichia coli UMNKS8

Bacteroides fragilis NCTC9343
Bacteroides helcogene P36-108
Bacteroides salanitronis DSM 18170
Bacteroides thetaiotaomicron VPI5482
Bacteroides vulgatus ATCC2482
*Clostridium acetobutylicum DSM1731

*Clostridium botulinum BKT015925
*Clostridium difficile BIL

*Clostridium sp. SY&519
Escherichia coli 536

*Eubacterium eligens ATCC27750
*Eubacterium rectale ATCC33656

*Lactobacillus crispatus ST1
Lactobacillus delbrueckii 2038

Lactobacillus fermentum IFO3956
Lactococcus lactis KF147

*Leuconostoc citreum KM20

*Methanobrevibacter smithii ATCC35061

*Methanosphaera stadtmanae DSM3091
Parabacteroides distasonis ATCC8503
Prevotella denticola FO289

Prevotella melaninogenica ATCC25845
Prevotella ruminicola 23

*Ruminococcus albus 7

*Streptococcus equi subsp zooepidemicus
MGCS10565

Streptococcus gallolyticus BAAZ2069

*Streptococcus mitis B6

Streptococcus salivarius CCHSS3
*Streptococcus suis SC84

Lactococcus garvieae Lg2

Candida albicans
Candida dubliniensis
Candida glabrata
Cryptococcus gattii
Debaryomyces hansenii

Encephalitozoon cuniculi
Encephalitozoon intestinalis
Magnaporthe oryzae

Pichia pastoris
Saccharomyces cerevisiae
Schizosaccharomyces pombe
Yarrowia lipolytica

Caenorhabditis briggsae
Caenorhabditis elegans

Drosophila melanogaster

Arabidopsis thaliana
Micromonas sp.

Oryza sativa laponica Group
DNA

Ostreococcus lucimarinus
Babesia bovis
Cryptomonas paramecium
Guillardia theta
Hemiselmis andersenii
Leishmania infantum
Leishmania major
Paramecium tetraurelia
Phaeodactylum tricornutum
Plasmodium knowlesi
Thalassiosira pseudonana

Trypanosoma brucei

Acinetobacter calcoaceticus
Acinetobacter radioresistens
Apggregatibacter segnis
Anaerococcus vaginalis
Brucella ceti

Burkholderia dolosa
Brucella neotomae
Enterobacter cancerogenus
Enterococcus casseliflavus
Enterococcus gallinarum
Eubacterium saphenum
Fusobacterium varium

Helicobacter canadensis
Lactobacillus iners
Listeria ivanovii
Mycobacterium kansasii

Pediococcus acidilactici

Prevotella bergensis

Prevotella buccae
Parabacteroides johnsonii
Streptomyces albus
Streptomyces clavuligerus
Streptococcus equinus
Streptomyces griseoflavus
Streptomyces lividans
Serratia odorifera
Segniliparus rugosus
Sphingobacterium spiritivorum
Vibrio alginolyticus

Veillonella dispar

Anaerobaculum hydrogeniformans

Algoriphagus sp. PR1
Actinomyces sp.
Actinomyces urogenitalis
Centipeda periodontii

Dokdonia donghaensis
Dialister invisus
Jonquetella anthropi
Janibacter sp.

Kordia algicida
Kingella denitrificans
Labrenzia alexandrii

Leeuwenhoekiella blandensis
Loktanella vestfoldensis

Mari

ibacter alkaliphilus
Roseibium sp.

Methylobacter tundripaludum

Oceanicaulis alexandrii

Octadecabacter antarcticus
Oxalobacter formigenes
Sulfitobacter sp.
Pseudoramibacter alactolyticus
Polaribacter irgensii
Providencia rustigianii
Peptoniphilus sp.
Psychroflexus torquis
Roseovarius nubinhibens
Roseovarius sp.

Scardovia inopinata

Subdoligranulum wvariabile
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Phylum Percentag Class

Chlorobi 52.54% Chlorobia

Bactercidetes 16.72% Bactercidia

Protecbacteria | 11.38% Clostridia

Fimmicutes 10.86% Del=protecbacteria

Euryarchaeots  4.40% Bacilli

Thermotogae 1.18% Methanomicrobia

Actinobacteria  0.56% Gammaproteobacteria

Cyanobactera  0.44% Epsilonprotecbacteria

Spirochaetes 0.30% Alphaprotecbacteria

Verrucomicrobia 0.18% Thermotogae

Chlamydiae 0.16% Thermoplasmata

Crenarchasota 0.16% Actinobacteria

Chloroflexi 0.10% Betaprotecbacteria

Aridoba ctera 0.08% Archaeoglobi

Elusimicrobia D.06% Thermo

Aguificas D.06% Halobacteria

Mitros pirae 0.02% Thermoprotei
Verrucomicrobiae

Agui
Elusimicrobia

s
Dehalococcoidetes
Chlorofiexi
Methanopyri

Mitrospira
Methanococci
Thermomicrobia

~ Prevotella denticola

Percentag Order

52.54%
16.46%
6.56%
4.96%
4.30%
2.68%
2.24%
1.96%
1.32%
1.18%
1.02%
0.96%
0.530%
0.26%
0.20%
0.18%
0.16%
0.16%
0.06%
0.06%
0.04%
0.04%
0.04%
0.02%
0.02%
0.02%

Bk A RERE R nA T

Percentag Family

Chlorobiales 52.54% Chlorobiaceae 52.54% Pelodictyon
Bacteroidales 16.46% Bactercidaceas 5.54% Bacte mides
Clostridiales 5.80% Porphyromonadacea e 6.54% Porphyromonas
Bacillales 2.58% Clostridiaceas 2.42% Chlorobium
Desulfuromonadales 2.20% Eubacteriaceas 2.24% Pros thecochloris
Methanosaminales 1.82% Geobacteraceae 2.06% Eubacterium
Syntrophobacterales 1.36% Bacillacess 2.04% Clos tridium
Lactobacillales 1.32% Methanosarcinaceae 1.76% Geobacter
Thermmotogales 1.18% Syntrophaceae 1.34% Sulfurovum
Themmoplasmatales 1.02% Thermotogacese 1.18% Bacillus
Ficketiales 0.50% Streptococcaceas 1.16% Syntrophus
Methanomicrobia les 0.86% Thermoplasmataces e 1.02% Methanosarcinag
Themmoanaembactemles 0.70% Peptococcacess 0.82% Streptococcus
Actinomycetales 0.68% Mitrosomonadaceae 0.68% Themoplasma
MNitrosomonadales 0.68% Anaplasmataceas 0.64% Methanor
Desulfovibrionales D.64% Des ulfovibrionaceas D.64% Desul fovibrio
Alteromonadales D.56% Thermodesulfobiaceae D.42% Desul fitobacterium
Desulfobacterales D.52% Desulfobulbacess D.40% Nitrosomonas
Enterobacteriales 0.36% Staphylo ceag 0.38% Kosmotoga
Spirochaetales 0.30% Enterobacteriaceas 0.36% Meorickettsia
Bifidobacteriales 0.28% Methanospirillaceae 0.36% Coprothermobacter
Rhizobiales 0.28% Methanocorpuscula ceae 0.34% Desulfotalea
Vibrionales 0.28% Corynebacteriaceae 0.32% Candidatus Azobacteroides
Archasog lobales 0.26% Shewanellaceas 0.30% Methanos piril lum
Legionellales 0.26% Spirochastacess 0.30% Methanocompusculum
Prochlomles 0.22% Bifidobacteriaceas 0.28% Themotoga
¥anthomonadales 0.22% Paenibacillaceas 0.28% Corynebacter um
Themococcales D.20% Vibricnaceae D.28% Shewanella
Bdellovibrionales 0.18% Archasoglobaceas 0.26% Bifidobacterium
Halobacteriales D.18% Rickettsiaceas D.24% Brevibacillus
Verrucomicrobiales 0.16% Legionellaceas 0.22% Exiguobacterium
Chlamydiales 0.16% Prochlorococcaceae 0.22% Fervidobacterium
Sphingobacteriales 0.14% ¥anthomonadaceae 0.22% Vibrio
Burkholderiales 0.14% Thermococcaceae 0.20% Archaeoglobus
Flavobacteriales 0.12% Bdellovibrionaceae 0.18% Treponema
Sulfolobales 0.10% Halobacteraceas 0.18% Legionella
Pasteurellales 0.10% Thermoanaercbacteraceae 0.13% Prochlorococcus
Thiotrichales 0.10% Heliobacteriaceas 0.16% Hylella
Oceanospirllales 0.10% Verrucomicrobiaceae 0.16% Macrocoocous
Mostocales 0.10% Chlamydiaceas 0.14% Oceanobacillus
Rhodos pirillales 0.08% Pelobacteracess 0.14% Pelotomaculum
Chroococcales D.02% Alte omona daceae D.12% Themocoocus
Psevdomonadales D.08% Desulfobacteracess 0.12% Bdellovibrio
Myxococcales 0.06% Flavobacteriaceas 0.12% MNitrosospira
Aguificales 0.06% Bartmonellaceas 0.10% Staphylococcus
Desulfurococcales 0.06% Burkholderiacease 0.10% Tropheryma
Methylophilales 0.06% Mostocaceas 0.10% Akkermansia
Matranaerobiales 0.06% Pasteurellaceas 0.10% Anaplasma
Elusimicrobiales D.06% Rhizobiaceas 0.10% Haloguadratum
D.06% Sulfolobaceas 0.10% Helicbacterium
Methanopyales 0.04% Syntrophomonadaceae 0.10% Wolbachia
Sphingomonadales 0.04% Thermoanaercbacterales 0.10% Alkaliphilus
Aridobacteriales 0.04% Aretobacteraceas 0.08% Chlamydophila
Chiloroflexales D.04% Idiomarinaceas D.02% Pelobacter
Chromatiales D.04% Pseudomonadaceas D.02% Themmoanaembacter
Campylobacterales 0.04% Acidothermaceae 0.06% Methanos phaerula
Mitrospirales 0.02% 0.06% Bartonella
Fhodobactersles 0.02% 0.06% Caldicellulosiruptor
cidithiobacillales 0.02% 0.06% Cytophaga
Nautiliales D.02% Leuconostocaceas D.06% Desul fotomaculum
D.02% Methanosastaceas D.06% Flavobacterium
D.02% D.06% Marinobacter
0.02% Methylophilaceae 0.06% Mostoc
Oscillatoriales D.02% Natranaerobiaceas D.06% Sulfolobus
Themomicrobiales 0.02% 0.06% Syntrophomonas
D.06% Desul fobacterium
Psychromonadaceae 0.06% Geobacillus
Aridobacterisceas 0.04% Haemophilus
Alcanivoracaceae D.04% Idiomarina
D.04% Lawsonia
0.04% Lysinibacillus
Chloroflexaceas 0.04% Mitratiruptor
Chromatiaceas D.04% Photorhabdus
Coxiellaceae D.04% Pseudomonas
Des ulfuroc D.04% Acidothermus
Enteroco: D.04% Borrelia
Francisellaceas D.04% Chlorobaculum
Halomonadaceas D.04% Elusimicrobium
Helicobacteraceas 0.04% Finegold
Methanopyraceae 0.04% Granulibacter
Mycobacteriaceas 0.04% Lactobacillus
Mhyxococcaceae 0.04% Methanosaets
Rhodothermaceae 0.04% Methy lobacillus
Aridithiobacillaceae 0.02% Methylococous
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Percentag Genus

Percentag
47.64%
5.54%
B.52%
2.76%
2.46%
2.24%
2.16%
2.06%
1.82%
1.68%
1.34%
1.16%
1.16%
1.02%
D.60%
D.56%
D.50%
D.50%
D.46%
D.46%
D.42%
D.40%
D.38%
D.36%
D.34%
D.34%
D.32%
D.30%
D.28%
0.28%
D.28%
D.28%
0.28%
D.26%
D.24%
0.22%
0.22%
0.22%
D.20%
D.20%
D.20%
D.20%
0.18%
D.18%
D.18%
0.18%
D.16%
D.16%
D.16%
D.16%
D.16%
0.14%
0.14%
0.14%
0.14%
0.12%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
D.08%
D.08%
D.08%
D.08%
D.08%
D.08%
D.08%
D.08%
D.08%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
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Phylum Percentag Class Percentag Order Percentag Family Percentag Genus Percentag

Natranaerobius

=]
Ed

Erythrobactermceas

Hahellaceae 2% Pectobacterium
Hydrogenop hilaceas 2% Psychromonas
Hydrogenothermaceas 2% Ralstonia
Methano ae 2% Rhodococcus
Methylacidiphilaceas 2% Rickettsia
Nautiliaceae 2% Shigella

=]
Ed

Nitrospiraceas Synechococcus

=]
Ed

Oxalobacteraceas
Farachlamydiaceas
Fhyllobacteriaceas

Thermosipho
Thiomicrospira
Acidobacterium

[~
EaE-o

Polyangiaceae Alcanivorax
Candidatus Hamiltonella
Candidatus Koribacter

Chloroflexus

=]
Ed

Pyrodictiaceas
Rhodobacteraceae

[
E- S

Sphingomonadaceas

Streptomy 2% Chromohalobacter
Syntrophob: 23 Caoxiella
Thermomic eae 2% Cupriavidus

Lo oo ooooooooooooooo
R R R R e R R A = R = A = R = = A= R A= R = R ]
=]

Ed

[
Ed

*anthobacteraceae Dehalococcoides

Francisella
bacter
Hydrogenobaculum

Leuconostoc

Methanopyrus

Moorella 0.
0.
0.
[t
Ochrobactrum 0.
0.

Petrotoga

Sinorhizobium

Yersinia

Acaryochloris 0.

Acidithiobacillus 0.

Agrobacterium 0.

Alteromonas 0.

Buchnera 0.
[t

Candidatus Blochmannia
Candidatus Desulforudis
Candidatus Pelagibacter
Candidatus Protochlamydia
Chlorohemeton
Cyanothece

Ehrlichia

Erwinia

Erythrobacter
Gluconobacter

Gramella

Hahella

Halobacterum
Hyperthermus
Janthinobacterium
Klebsiella

Mesorhi
Methano:

bium

Methylacidiphilum
Methylibium
Nautilia

Novosphingobium

Oenococcus

oo o oo

Orientia
Parabacteroides
Pasteurella
Roseobacter
Sorangium
Streptomyces
Sulfurihydrogenibium
Synirophobacter
Thermodesulfovibrio
Thermomicrobium
Thiobacillus
Trichodesmium
¥anthobacter 0.02%
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Phylum
Protechbacteria
Firmicutes
Bacteroidetes
Euryarchaeota
Chlorobi
Actinobacteria
Cyanobacteria
Thermotogae
Crenarchasota
Chlorofiexi
Chlamydiae
Spirochaetes
Acidobacteria
Verrucomic obia
Mitrospirae
Thaumarchaeota

Percentag Class

56.16%
12.36%
8.22%
7.28%
5.06%
4.76%
2.12%
1.26%
0.98%
0.72%
0.58%
0.28%
0.12%
0.04%
0.02%
0.02%

Gammaprotecbactera

Bactermidia

Bacilli

Clostridia

Chlorobia
Actinobacteria
Betaprotecbacterna
Alphaprotecbacteria
Delmprotecbacteria
Thermococci
Thermoplasmatz
Methanomicrobia
Thermotogae
Thermoprotei
Chlorcflexi
Halobacteria
Archaeoglobi
Epsilonprotecbacteria
Methanobacteria

Methanopy

Deinococci
MNitrospira

Percentag Order

42.62%
7.50%
6.98%
5.38%
5.06%
4.76%
4.48%
4.08%
3.88%
2.54%
1.78%
1.56%
1.26%
0.98%
0.70%
0.66%
0.58%
0.54%
0.06%
0.06%
0.04%
0.02%
0.02%
0.02%

I ~ Prevotella ruminicola % 4 %gF4

R A BT

Percentag Family

Aci

Alteromonadales 24.24% Shewanellaceas
Bacteroidales 7.50% Entercbacteriaceas
Entercbacteriales 5.50% Bactercidaceas
Chlorobiales 5.06% Chlorobiaceas
Actinomycetales 4.48% Vibrionaceae
Vibrionales 4.26% Anaplasmataceas
Lactobacillales 4.24% Alteromonadaceas
Rickettsiales 3.56% Nitrosomonadaceae
Clostridiales 3.50% Corynebacteracess
Nitros omonadales 3.04%
Bacillales 274%
Thermococcales 254% Desulfobulbacess
Pseudomonadales 222% Porphyromonadaceae
Desulfobactermles 204% Thermoplasmataceas
Thermoanaercbacterale 178% Bacillaceae
Thermoplasmatales 178% Clostridiaceas
Desulfuromonadales 156% Thermodesulfobiaceae
¥anthomonadales 152% ¥anthomonadaceas
Oceanospirillales 144% Thermotogacesse
Methanosarcinales 126% Prochloroc ceae
Thermotogales 126% Pseudomonadaceae
Legionellales 122% Lactobacillacess
Prochlorales 122% Moraxellaceas
Methylophilales 0.82% Alcanivoracaceas
Desulfurococcales D.66% Mycobacteriaceae
Halobacteriales D.EE% Geobacteraceas
Chiloroflexales D.B0% Eubacteriaceas
Archasoglobales 0.58% Methylophilaceae
Chlamydiales 0.58% Legionellaceas
Aeromonadales D.50% Methanosacinaceas
Burkholderiales 0.50% Peptococcacess
Chromatiales D.50% Halobacteriaceas
Rhizobiales 0.48% Staphylococcaceae
Flavobacteriales D.32% Leuconos tocaceas
Methanomicrobiales D.30% Chlorofiexaceas
dithiobacillales D.23% Pelobacteraceas
Bifidobacterales 0.28% Pyrodictiaceae
Spimchastales 0.28% Archasoglobaceas
Chroococcales 0.26% Chlamydiaceae
Sulfolobales 0.24% Aeromonadaceas
Sphingobacteriales 0.20% Chromatiaceae
Thiotrichales D.16% Baronellaceas
Bdellovibricnales 0.14% Idiomarinaceas
Desulfovibrionales 0.14% Methanos aetaceas
Nostocales 0.14% Pseudoalteromonadaceas
Pasteurellales 0.12% Coxiellaceas
Herpetosiphonales 0.10% Burkholderiaceas
Natrmnaerobiales 0.10% Flavobacteriaceas
Thermoproteales 0.08% Oceanospirllacess
Methanobacterales D.DB% Acidithicbacillaceas
Methanopyrales 0.06% Bificobacteriaceas
Rhodocyclales 0.06% Psychromonadaceae
0.04% Spirochastacess
D.04% Sulfolobacess
Campylobacterales 0.02% Paenibacillacess
Deinococcales D.D02% Listeriaceas
Nautiliales D.D02% Oxalobacteraceas
MNitros opumilales 0.02% Thermoanaembacteraceas
Mitros pirales 0.02% Bdellovibrionaceae
Oscillatoriales D.D02% Desulfovibrionaceas
Rhodobacterales D.02% Nostocaceae
Sphingomonadales 0.02% Pasteurellaceas
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Propionibacterdaceae
Rickettsiaceas
Syntrophomonadaceae
Clostridiales
Colwelliaceas
Hahellaceas
Hemetosiphonaceae
Natranaerobiaceas

Piscirickettsiaceas

Methanobacteriaceas
Methanocompus culaceae
MMethanopymceas
Methanos pirillaceae

Rhodocyclaceae

iphilaceas
Parachlamydiaceas
Thermoanaembacterales
Thermofilaceas

Percentagi Genus

20.54%
5.50%
5.06%
5.06%
4.26%
3.44%
3.06%
3.04%
2.66%
2.54%
2.44%
2.02%
2.00%
1.78%
1.72%
1.62%
1.58%
1.52%
1.26%
1.22%
1.18%
1.12%
1.04%
1.00%
1.00%
0.96%
0.34%
0.28%
0.86%
0.84%
0.70%
0.66%
0.64%
0.62%
0.60%
0.60%
0.60%
0.58%
0.54%
0.50%
0.50%
0.48%
0.48%
0.42%
0.38%
0.36%
0.32%
0.32%
0.32%
0.28%
0.28%
0.28%
0.26%
0.24%
0.20%
0.18%
0.16%
0.16%
0.14%
0.14%
0.14%
0.12%
0.12%
0.12%
0.12%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.06%
0.06%
0.06%
0.06%
0.06%
0.06%
0.06%
0.06%
0.04%
0.04%
0.04%
0.04%
0.04%

Shewanella
Bacteroides
Vibrio
Corynebacterium
Nitrosomonas
Anaplasma
Streptoc
Themmoo

Pelodictyon
Desulfotales
Porphyromonas
Themmoplasma
Coprothermobacter
Hylella
Marinobacter
Yersinia
Pectobacterium
Proc hlorococcus
Chlorobium
Clos tridium
Alcanivomx
Alteromonas
Lactobacillus
by cobactedum
Geobacter

Pros thecochlors
Eubacterium
Methylobacillus
Legionella
Bacills
Neorickettsia
Cellvibric
Tropheryma
Acinetobacter
Haloguadratum
Saccharophagus
Chiloroflexus
Hyperthermus
Pelobacter
Archasoglobus
Chlorobaculum
Leuconostoc

Magnetoo
Escherichia
Alkaliphilus
Methanococcoides
Photobacterium
Nitrosococcus
Acanyochlons
Bartonella
Idiomarina
Sulfurovum

Mac
Pseudomonas

cus

Candidatus Azobacteroides

Erwinia
Methanosaeta
Psychrobacter
Chlamydophila
Edwardsiella
Lysinibacillus
MNitrosospira
Pseudoalteromonas
Coxiella
Desulfotomaculum
Kosmotoga
Oceancbarcillus
Fervidobacterdum
Marinomonas
Methanosarcina
Polynuclecbacter
Desulfitobacterium
Acidithiobacillus
Bifidobacterium
Petrotoga
Psychromonas
Themmotoga

Asromonas

Candidatus Hamiltonella
Shigella

Tolumonas
Synechococcus
Treponema

Brevibacillus

Percentag
20.54%
5.06%
3.66%
2.66%
2.66%
2.52%
2.44%
2.38%
2.32%
2.02%
1.52%
1.78%
1.58%
1.52%
1.44%
1.44%
1.26%
1.22%
1.12%
1.04%
1.00%
1.00%
1.00%
1.00%
D.56%
D.56%
D.54%
D.28%
D.26%
0.82%
D0.78%
D.72%
D.68%
D.64%
D.64%
D.62%
D.60%
D.60%
D.60%
D.58%
D.56%
D.56%
D.56%
D.54%
D.52%
D.52%
D.52%
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Percentag Family

Themmoproteaceae
Campylobacteraceas
Comamonadaceas
Deinococcaceas
Desulfobacteracess
Halomonadaceas
Helicbacteriaceas

Leptos pimcess

Micrococcaceas
Nautiliaceae

MNitros opumilaceae
Mitros pimcese
Rhodobacteraceae

Sphingomoradaceae

ey £ S ()

Percentag Genus

0.04%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%

Candidatus Amoebophilus

Cytophaga
Flavobacterium
Dickeys
Listeria
Sermatia

Chlamydia

Pyrococcus

Sodalis

Bdellovibrio
Desulfovibrio
Ehrdichia
Janthinobacterium
MMetallosphaera
Thermmoanaerobacter
Candidatus Koribacter

Geobacillus
Gramella
Nostoc

Pedi us

Propionibacterium
Proteus
Syntrophomonas
Wolbachia
Candidatus Blochmannia
Chloroherpeton
Cobwellia

Finegoldia

Hahella
Herpetosiphon
Methanosphaerula
Natranaembius
Salmonella

Sulfolobus
Thiomicrospirm
Alitvibric
Pambacteroides
Anoybacillus
Dechloromonas
Enterococcus
Francisella
Methanocorpusculum
Methanopyrus
Methanospirillum
Methanothermobacter
Oenoct

]
Pasteurslla
Photorhabdus
Agropyrum
Bomelia

ellulos iruptor

=£]

Candidatus Protochlamydia

Haemophilus
Klebsiella

Methylacidiphilum
Pelotmmaculum
Themofilum
Actinobacillus
Anabaena
Campylobacter
Chromohalobacter
Cyanothece

Dehalococcoides

Deinococcus
Desulfobacterium
Desulfurococcus
Dinorosecbacter
Enterobacter
Haloarcula
Heliobacterium
Herminiimonas
Leptospira

Moorella

Nautilia
Nitratiruptor
Nitrosopumilus
Mowvos phingobium
Renibactarium
Thermodesulfovibrio
Themmosipho
Themmos ynechococous

Trichodesmium

Percentag
D.20%
D.20%
D.20%
D.18%
D.18%
D.18%
0.18%
D.16%
D.16%
0.16%
0.14%
0.14%
0.14%
0.14%
0.14%
0.14%
0.12%
0.12%
0.12%
0.12%
0.12%
0.12%
0.12%
0.12%
0.12%
0.10%
0.10%
0.10%
D.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
D.08%
D.08%
D.0E6%
D.0E6%
D.0E6%
D.06%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
D.0E6%
D.04%
D.04%
D.04%
D.04%
D.04%
0.04%
D.04%
D.04%
D.04%
D.04%
D.04%
D.02%
D.02%
D.02%
0.02%
D.02%
D.02%
D.02%
0.02%
0.02%
D.02%
D.02%
D.02%
0.02%
0.02%
D.02%
D.02%
D.02%
0.02%
0.02%
D.02%
0.02%
D.02%
0.02%
D.02%
D.02%



~
SV

Phylum
Fimicutes
Protechacteria
Bacteroidetes
Euryarchaeota
Thermotogae
Chlamydize
Crenarchagota
Chlorobi
Cyanobacteria
Spirochaetes
Actinobactera
Aguificae
Tenericutes
Dictyoglomi
Thaumarchaeota
Nitrospirae
Verrucomicrobia

Percentag Class
43.08%  Bacilli
27.32%  Clostridia
10.70%  Gammaproteobacteria
7.98% Alphaprotechacteria
2.68% Bacteroidia
2,04% Methanomicrobia
196%  Thermotogae
1.34% Thermoprotei
1.22% Thermoplasmata
0.68%  Chlorobia
0.44% Deltaproteobacteria
0.22% Halobacteria
0.12%  Epsilonproteobacteria
0.08%  Thermococci
0.08%  Archaeoglobi
0.04%  Actinobacteria
0.02% Betaproteobacteria
Aguificae
Mollicutes
Dictyoglomia
Methanococci
Nitros pira
Gloeobacteria

~ Prevotella melaninogenica % 4 #gFs & <9

L A

Percentag Order Percentag Family Percentag Genus Percentag
27.40%  Lactobacillales 12.24%  Streplococcaceas 17.36%  Streptococcus 17.34%
15.68%  Ricketmsiales 10.78%  Anaplasmataceae 8.80% Bacteroides 7.26%
12.82%  Bacteroidales 9.72% Bacteroidaceae 7.26%  Vibrio 6.40%
12.42%  Clostridiales 9.70% Vibrionaceae 7.16% Coprothemobacter 4.94%
9.72% Bacillales 8.56% Clostridiaceas 5.60% Neorickettsia 4.64%
454%  Vibrionales 7.16% Thermodesulfobiaceae 4.94% Methanococcoides 4.18%
268%  Thermoanaerobacterale:5.86% Methanosarcinaceae  4.48%  Clostridium 4.08%
1.96% Methanosarcinales 4.50% Staphylococcaceae 4.12% Eubacterium 3.54%
1.40% Alteromonadales 2.98% Bacillaceae 3.88% Anaplasma 3.38%
134%  Thermotogales 2.68% Eubacteriaceae 3.54%  Macrococcus 3.08%
0.96% Chlamydiales 2.04% Thermotogaceae 2.68% Shewanellz 2.10%
0.92% Sulfol obales 1.92% Shewanellaceae 2.10% Bacillus 2,04%
0.78%  Rhizobiales 164%  Rickettsiaceae 1.98%  Sulfolobus 1.74%
0.56%  Thermoplasmatales 140%  Sulfolobaceae 1.92%  Bartonella 16d%
0.50%  Chlorobiales 134%  Chlamydiaceae 1.72%  Wolbachia 1.54%
0.44% Halobacteriales 0.92% Bartonellaceae 164%  Thermoplasma 1.40%
0.24%  Spirochaetales 0.68%  Thermoplasmataceae 1.40%  Lysinibacillus 1.28%
022%  Thermococcales 0.56%  Chlorobiaceae 1.34%  Porphyromonas 1,18%
0.12% Prochlorales 0.54% Porphyromonadaceae  1.32%  Candidatus Azobacteroides 1.14%
0.08%  Archaeoglobales 0.50% Halobacteriaceae 0.92%  Staphylococcus 1.04%
0.06% Legionellales 0.48% Lactobacillaceae 0.82% Fervidobacterium 1.02%
0.04% Qceanospirillales 0.46% Spirochaetaceae 0.62% Alkaliphilus 0.94%
0.02% Desulfovibrionales 0.44% Thermoanaerobacterace 0.58% Haloguadratum 0.92%
Enterobacteriales 044%  Thermococcaceae 0.56%  Chlamydophila 0.88%
Pseudomonadales 0.44% Prochlorococcaceae  0.54%  Pelodictyon 0.88%
Desulfobacterales 0.40% Leuconostocaceae 0.52%  Chlamydia 0.84%
Thiotrichales 0.40%  Archaeoglobaceae 0.50%  Lactobacillus 0.80%
Actinomycetales 0.36% Legionellaceae 0.46%  Ehrlichia 0.78%
Flavobacteriales 0.36% Oceanos pirillaceae 0.46% Kosmotoga 0.60%
Nestocales 0.36% Desulfovibrionaceae  0.44%  Thermoanaerobacter 0.58%
Aguificales 0.22% Entercbacteriacese 0.44%  Oceanobacillus 0.56%
Pasteurellsles 0.16% Moraxellacese 0.44% Photobacterium 0.56%
Chrootoccales 0.12% Des ulfobulbaceze 0.40% Prochlorococcus 0.54%
Desulfuromonadales  0.12% Flavobactenacese 0.36%  Candidatus Amoebophilus 0.52%
Natranaerobiales 0.12% Francisellaceae 0.36%  Leuconostoc 0.52%
Nitros omonadales 0.12% Nostocaceae 0.36%  Sulfurovum 0.52%
Acholeplasmatales 0.10% Paenibacillaceze 0.36%  Archaeoglobus 0.50%
Methylophilales 0.10%  Thermoanaercbacterales0.34%  Legionella 0.46%
Sphingobacteriales 0.10%  Alteromonadaceae 0.32%  Marinomonas 0.46%
Bifidobacteriales 0.08%  (Clostridiales 0.32%  Petrotoga 0.46%
Dictyoglomales 0.08%  Colwelliaceae 0.30%  Thermotoga 0.46%
Nitros opumilales 0.08% Peptococcacese 0.22%  Lawsonia 0.42%
Xanthomonadales 0.08%  Corynebacteriacese  0.18%  Desulfotales 0.40%
Campylobacterales 0.06% Hydrogenothemaceae  0.18% Acinetobacter 0.38%
Methanococcales 0.06% Pseutoalteromonadacea (. 18% Ricketsia 0.38%
Nautiliales 0.06% Parachlamydiaceae 0.16% Brevibacillus 0.36%
Oscillatoriales 0.06% Pasteurellacese 0.16% Flavobacterium 0.36%
Methanomicrobiales  0.04% Enterococcaceae 0.14% Francisella 0.36%
Nitros pirales 0.04% Geobacteraceae 0.12% Caldicellul osiruptor 0.34%
Burkhelderiales 0.02% Natranaerobiaceae 0.12%  Alteromonas 0.32%
Chromatiales 0.02% Nitrosomonadaceae  0.12%  Finegoldia 0.32%
Desulfurococcales 0.02% Acholeplasmataceae  0.10% Treponema 0.32%
Gloeobacterales 0.02% Methylophilaceae 0.10% Borrelia 0.30%
Methylacidiphilales 0.02% Bifidobactenaceae 0.08% Chlorobium 0.30%
Mycoplasmatales 0.02% Dictyoglomaceae 0.08% Colwellia 0.30%
Thermoproteales 0.02% Listeriaceae 0.08% Methanosarcina 0.30%
Nitrosopumil aceae 0.08% Pyrococcus 0.30%
Xanthomonadace ae 0.08% Nostoc 0.26%
Helicobacteraceae 0.06%  Thermococcus 0.26%
Leptospirace ae 0.06% Proteus 0.24%
Methanococcaceae 0.06%  Aliivibrio 0.20%
Nautiliaceae 0.06% Corynebacterium 0.18%
Psychromonadaceae  0.06% Metallosphaera 0.18%
Aguificaceae 0.04% Pseudoalteromonas 0.18%
Methanocorpusculaceae 0.04% Candidatus Protochlamydia 0.16%
Nitrospiraceae 0.04% Desulfotomaculum 0.16%
Piscirickettsiaceae 0.04% Prosthecochloris 0.16%
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Coxigllaceae

Des ulfurococcaceae
Helichacteriaceae
Idiomarinaceae
Methanosaetaceae
Methylacidgiphilaceas
IMycoplas mataceae
Propionibacteriaceas
Thermoprote aceas

0.02% Enterococcus
0.02% Nitratiruptor
0.02% Parabacteroides
0.02% Thermosipho
0.02% Acaryochloris
0.02%  Exiguchacterium
0.02% Geobacter
0.02% Natranaerobius
0.02% Acholeplasma
Anabaena
Cytophaga
Haemaophilus
Methylobacillus
Bifidobacterium
Candidatus Blochmannia
Dictyoglomus
Listeria
Nitros omonas
Nitros opumilus
Synechococcus
¥ylella
Desulfitobacterium
Leptos pira
Methanococcus
Nautilia
COrientia
Pasteurells
Pectobacterium
Psychrobacter
Psychromonas
Trichodes mium
Yersinia
Cyanothece
Hydrogenobaculum
Methanocorpus culum
Nitrosospira
Sulfurimonas
Thermodes ulfovibrio
Thiomicros pira
Coxiella
Desulfovibrio
Desulfurococcus
Glogobacter
Helicobacter
Heligbacterium
Idiomarina
Lactococcus
Methanosaeta
Methylacidiphilum
Mycoplasma
Nitros ococcus
Pediococcus
Persephonella
Polynucleobacter
Propionibacterium
Pyrobaculum

Phylum Percentag Class Percentag Order Percentag Family Percentag Genus Percentag
Burkholderiaceas 0.02% Sulfurihydrogenibium 0.16%
Chromatiaceae 02% Tropheryma 0.16%
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Phylum Percentage Oass Percentage Order Perce
Firmicutes 59945 Bacilli 51.52% Lactobaci 43745
Proteabacteria 9.

Bacteroidetes
Chlamydize
Thermat:

Teneric

Fusoba
Elusimicrobia

Thermodesulfobacteria
Fibrobacteres
Chloroflexi
Dictyoglomi

FAavobacteriia
Thermoto
Bacteridia

Cytophagia
Epsilonproteoba
Betzproteoh
Spirochzed
Erysipelotrichi
Mollicutes
Methanomicrobiz

Fusobacteriiz
Thermaococci

Methanobact
Deftzproteobz ]
Methanococci
Elusimicrobiz

Aguific
Thermoprotei
Chlorobia

Synergistia

Nitrospira
Thermodesulfobacteriz
Fibrobacteria

Archaeoglobi
Dehzlococcoidetes
Dictyoglomia

Pseudomonadales
Themotog;
Bacternidales
Rickettsiales

Legionellzles
Cytop
Vibrionales

Pasteure
Enteroba
Oceznospirillzles

Alteromona

Spirocha
Erysipelotrichales

Prochlorles
Campyloba

Methylophilales
Nautiliales
Bifidobacteri

Synergistales

Acholeplzsmz
Desulfovibrionales
Desulfurellzles
Nitrospirzles
Thermodesulfobz

Halanaembiales

Selenomonzadales

Archzeog|obales
Desulfobac

10.28%
10.28%

0.24%
0.22%
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Family
Streptocoo

Thermoanzerobac
Enterobacteri

amyd
Thermodesulfob
Erysipelatric

Prochlomoc

Alcanivora

Orez

Deferribact
Mycoplzsma

Lachnospi

Piscirickettsi
Shewanell

Lepto
Methano

Percentage Genus

o 4 1)

Percentage

Streptococcus 28B4
Lactococcus

Arinetobacter
Enterococcus
Listeria

Clostridium
Saphylococcus
L=gionellz
Leuconostoc
Thermotoga
icellulosiruptor

Chlamydia
Erysipelothrix
Prochlorococcus
Candidatus Protochlzamydia 0.72%
Smkania

Candidatus Liberibacter
Fervidobacterium
Vibrio

Chlamydophila
Carnobacterium

FAwic
Borrelia
Kangiellz

Paludibacter
Sulfurimonas
Coprothermobacter
Thermoanzerobacter
Candidatus Hamiltonella
Muriczudz
Tepidanzerobacter
Thermaodesulfobium
Bacternides

Aavobacterium
Lysinibacillus
Pzenibacillus
Petrot:
Histophilus
Mycoplzsma

Aliivibrio
Thermococcus
Caldanaembacter
Finegoldia
Thermosipho
Pasteurella
Wwzddlia
Weeksella
Atopobium
Colwellia
Flexistipes
Nitrosomonas
Treponema
Cellulosilyticum
Desulfitobacterium
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Phylum

Percentage Oass

Percentage Order
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Percentage Family
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Acholeplzsmatz
Desulfovibriona

Desulfurellac

Desulfurobacte
Fibrobacte:

Elusimic

Syntrophomon
Veillonella

Dictyogloma

Methanocaldococe

25 ()

Percentage Genus

Kosmotoga
Meth
Natranaerobius
Rickettsia
Taylorella
Xenorhabdus
Zunongwangiz

0CoCCUus

Zymomonas
Butyrivibrio
Cellulophzgz
Caxiella
Exiguobacterium
Leptatrichia
Pediococcus
Photorhabdus
Alteromanas

Cyanothece
Desulfotomaculum
Listonellz
Methyiotenera
Nautiliz
Oenococcus
Photobacterium
Prevotella
sulfolobus
Zobellia
Aminobacterfum

Nitmtiruptor
Mitrosococcus

Sulfuros pirillum
Candidatus Blochmannia
Cytophaga

Francisell.

Hippez

llyobacter
Leptospirz
Methanobacterium
Thermodesulfatator
Thermodesulfovibrio
Brevibacillus

Buchnera
Campylobacter
Candidatus Arthromitus

Denitravibrio
Desulfurohacterium
Fbrobacter

Gramella

Krokinobacter
Methanabrevibacter
Methanococcoides
Nostoc
Cceznobacillus
Psychromonas
Riemerella
Sulfurihydrogenibium
Syntrophobotulus
Thermobaculum
Trichodesmium
Anzemcoccus
ditermrivibrio
ndidatus Midichloriz
andidztus Phytoplasma
Chlorobium
Chloroherpeton
Desulfovibrio

Ehrlichia
Magnetococcus

Melissococcus
Methanathermus
Microcystis
Proteus

Percentage
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Phylum Percentage Oass Percentage Order Percentage Family
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Percentage Genus

e 5 A ()

Pseudozlteromonas
Psychrobacter

Acholeplasme

Aciduliprofundum
Anzbzenz

Defemibacter
Elusimicrobium
idiomarinz
Lawsonia
Leadbetterellz
Sphzerochzetz
sulfuricurvum
Sulfurgvum
Syntrophathermus
Thermosynechococcus
Trichomus
Veillonella

Xylella
Acetohalobium

Actinobacillus
Arhaeoglobus
Blzttz
Candidatus Riesia
Carbaxydothermus
Corynebacterium
Crypt Erium
Dehzlococcoides

erium

Dictyoglomus
Eubacterium
Gallibacterium

Glz

Halanzerobium
Lacinutrix

Methanohalobium
Methanosalsum

angthermococcus
Orientia

Pelodictyon

Porphyromonas
Pyrococcus
Runella
Sebaldella
Tropheryma
Ureaplasma
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Comparing supervised and semi-supervised difference

Taxonomy Superkingdom Phylum Class Order Family Genus Species

t-test NA - - - NA NA NA

Wb i % supervised {r semi-supervised s (T3 AT > Rde 2 HRA SR P A BIFRTREE AL LK B &

2

FRYPZPBAGERR Y LFF LR cNAZTRSEVR AR AHFLE AR HELS -
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Comparing supervised and semi-supervised difference

Taxonomy Kingdom Phylum Class Order Family Genus Species

t-test - -

vb i supervised frsemi-supervised s T B A B RIHMTHE L LA P A I A SR B ERE o

)

274448 cNAARREEVR A ENELE A A YLD -
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Comparing supervised and semi-supervised difference

Taxonomy Kingdom Phylum Class Order Family Genus Species
t-test - ++ ++ ++ ++ ++ ++

W i e supervised fr semi-supervised e717 T 0 B PR FIEACT R E SR E B ANE R AL AMEE Y 134
AR ONARTERZVR-ATARFLR  YETTHFAR o
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Comparing the differences between mix and eukaryotic sequences accuracy rate in two models
Taxonomy Kingdom Phylum Class Order Family Genus Species
supervised NA NA - - - - -
t-test
semi-supervised - ++ ++ ++ ++ ++ ++

2
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Comparing supervised and semi-supervised difference

Taxonomy Superkingdom Phylum Class Order Family Genus Species
t-test - - - - ++ - ++
Wb it supervised fr semi-supervised 597 VT o R EFIFHT R EA R ER DS L AR Y 1 E 3

SiE B oNAAFEEVR-AFAMELR Y AATHELD -
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Comparing the differences between mix and prokaryotic sequences accuracy rate in two models

Taxonomy Superkingdom Phylum Class Order Family Genus Species
supervised - - - - + + ++
t-test
- + + ++

semi-supervised - - -

HARFTHARP LS AAFERTELSERE BN ST PR LFRPEFAFINES A FET o NA

”

A EAE RO AT BN AR H R A EEALL
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Comparing supervised and semi-supervised difference

Taxonomy Superkingdom Phylum Class Order Family Genus
t-test - + ++ ++ - -
v #2 f supervised fr semi-supervised (17 3N 0 Kb X T E SRS R FIERTORE AL AR &Y Sapt
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Comparing supervised and semi-supervised difference

Taxonomy Superkingdom Phylum Class Order Family

t-test + ++ ++ ++ ++

v #2 f supervised fr semi-supervised (17 3N 0 Kb X T E SRS R FIERTORE AL AR &Y Sapt

'
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